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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)

24.04.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
EmenbsiHoB Briasyciae HukonaeBny, 1.T.H., mpodeccop, nmpodeccop

[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

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'mPOA3SPOINMHAMMKA OBBEKTOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

TICK-1/24.3 — crocoOHOCTh (hOPMY/TUPOBATh 3a[jaudl PacueTHOTO WMCC/e[0BaHUS TI0 a’pora3o[MHAMUKe U
nporieccam TervioobmeHa w3genuii APKT, BeiOWpate W afanTUpOBaTh KOMMepueckoe MPOTrpaMMHOe
obecrieueHye T0J, pellaeMyl0 3afiauy, BbBIAEATH OMpejesistomye (akTopbl BHELIHWX BO3[€HCTBUM TpU
hopMyMpOBKe 3a/jau

@DOopMHPOBaHHMIO KOMIIETEHLIUH CITY)KUT [JOCTIDKEHHUE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHMUsI:
IICK-1/24.3

3HAHUA:

Ha YPOBHe Ipe/|CTaB/IeHUI: 0CHOBbI UMC/IEHHBIX METO/IOB; OCHOBHbIE 3aKOHbI (PU3UKY;

Ha YpOBHe BOCIIPOM3BEZleHMs:: MeTOZbl MOJe/JMpOBaHUsl  IIPOLECCOB  T'MJpPOaspoJUHaMUKHU,
BBICOKOMHTEHCHUBHBIX TIPOLIeCCOB, B KOTOPLIX KMeeT MeCTo ObICTpOe N3MeHeHHe TIapaMeTpOB;

Ha YpOBHe NIOHUMaHHUSL: IPUHLIMITBI TIPUMEHEeHHs] COBPeMEeHHBIX NH(OPMAIIMOHHBIX TEXHOMIOTHH B HayKe
Y TIpeIMETHOH JleATeIbHOCTY;

YMmeHus:
TeOpeTHUYeCKHeE: CTPOUTH MaTeMaTudeckue Mo e/ d)HBI/IHECKI/IX HBHeHHﬁ, HCII0/Ib30BaATh

MaTeMaTU4ecKHii arrapar ¥ HHGOPMaL[IOHHbIE TEXHOIOTHUH TIPH W3yUYeHHH eCTeCTBEHHOHAYYHBIX [AVCLIMIUIVH;

MPAKTUYECKHe: AHA/MM3UPOBaTh Pe3y/bTaThl  BBIUUCIUTENBHOTO — JKCIIEPHMEHTA;  KCIIO/Ib30BaTh
MaTeMaThueCcKHii anmapar ¥ HHMOPMAL[OHHBIE TEXHOJIOTHUH TP U3yUYeHHU eCTeCTBEHHOHAYUHBIX [JUCLIUIUINH;
paboTaTh Ha KOMIILIOTEDE;

HABblKuU:
B/1a/ieHWsA OCHOBHBIMH METOAdMHU T€OPETHUUECKOT0 U YMC/IEHHOI'O MCC/IeJ0BaHKA ('I)I/I3I/I‘IECKI/IX HBHEHHﬁ,

MeToZlaMHd TIOMCKa W 00paboTkM WH(OpMaluM KakK BpPYYHYIO, TaK M C TPUMEHEHHEeM COBPEMEHHBIX
MH(GOPMALIMOHHBIX TeXHOIOTUH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa THIPOA3SPOAVMHAMMKA OBBEKTOB siBiisieTcsi AUCLIUIIMHOW YacCTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpaeieHuto 24.04.03 Baaiucmuka u 2udpoaspoouHamuKa.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHueCKOH MO/IrOTOBKU OakaaBpa U CIY>KUT 0CHOBOM it ocBoenus aucipivd: TEUEHUE TA3A C
YACTUIIAMM, IIOAIOTOBKA K IIPOLIEAYPE 3AIIUTHI M 3AIIUTA BBIIIYCKHON
KBAJTMOGUKAIITMOHHOWM PABOTbI



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 Pa3/e/oB U AUJAKTHYECKHUX eJUHHIY

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

IIpakTHYeckue
3aHATHSA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

TICK-1/24.3

Paspen 1. Paspen 1. Ilenn v 3aauyu NpUKJIaHOH rUpoOrasofuHaMuKH. [Iprveps!
TMPYK/IJHBIX 33/jau THAPOa’pOHaMUKK 00beKTOB. PoJIb B IPOTHO3HBIX M MOMCKOBBIX
HCCef0BaHUAX.

—_
o

Paspgen 2. 3 1 COXP 51 M 0C 1e yp . lepapxust mopesneid. ITogooue u
ABTOMO/Ie/IHOCTB. VIHTerpaibHas hopMa 3akoHOB coxpaHeHust. [T0TOKH, MCTOUHUKH U CHJIBL.
[nddepenipanbHbie GOpMbI OCHOBHBIX YPaBHEHHUH /11 MepapXuu Mogesnel (Hy/bMepHble,
OJHOMEepHbIe, MHOI'OMEPHEIE B HpOCTpaHCTBeHHOﬁ Hepapxuy, CTalluOHapHEbIe,
KBA3KCTALMOHAPHbIE HECTALIMOHAPHBIE [0 BpeMeHHOH uepapxun). [Tozo6ue siBieHui.
Kpurepuu noz061si, Kak OTHOLIEHHS] CU/T U TIOTOKOB, XapaKTepPHbIX BpEMeH 1 Pa3MepoB.
Kpurepuu nozo6usi, Kak 6e3pa3mepHbIe KOMITIEKCHI B CHCTeMe ypaBHeHui. [Tozo6ue u
Pa3sMepHOCTb. TIn Teopema. TToHsiTHe ABTOMOZIe/IbHOCTH.

25

11

14

20

Paspen 3. Mopeu ¥ MeTOABI IPHKJIA/{HOH FHAPOra3oHHaMHUKHU. Mozens
W3035HTPOINHYECKOrO TeYeHHUs UZlealbHOro COBepIIeHHOro rasa. I'a3ognHaMuyeckue GyHKIMH.
Komniiexkce mporpamm [j1s ra30iMHaMUuecKUX GyHKIMiL. CKauKK YIJIOTHEHUS U yiapHble
BOJIHBI B ra3ax. KOMIUIEKC TporpaMm yZapHOBOTHOBO# ra30fHHaMUKY. TeueHust paspexxeHHs.
Mo;:(e]m CTaL[HOHapHOﬁ Tra30AWHaMUKHU U NPOrpaMMHBbIe CpeACTBa [/ pelleHus 6330BLIX
3a71a4. Mo/ieny HeCTalMOHapHOM ra3o/jJMtHaMHMKU. 3ajilaya o pacra/ie paspbiBa U ¢
MporpaMMHbIe CPeZICTBa ee peanu3aluy. HecraloHapHast ra30iMHaMKKa rasa ¢ Kyou4ueckum
YypaBHeHHWEeM COCTOSTHUS.

27

15

10

12

20

Paspen 4. Teuenus B conuiax. l'asopunamuka auddy3opos u kondysopos. I'azoguHamMuka
9)KeKTopa. Byibl ¥ KOHCTPYKLIMY COTIe PeakKTHUBHBIX JiBUraTeseil. CTaloHapHble 1
HeCTaLMOHaPHbIe PeXXUMbI PaboThI corvia. OTPbIB MOTOKA NP UCTEYEHHUH U3 COTIIa B CPely C
niporrBoyasenreM. Criocobbl Co3/aHus YIIPaBIISIOLMX YCHIHL. YTOI/IEHHOE TOBOPOTHOE

24

12

rasoAyvHaMHUKa Coruia.

COrUI0. YTipaB/ieHue BAyBOM rasa. JJedieKTopbl, HHTepLeNnTOpPbI U ra3oBble PY/IH.
KauecTBeHHOe orrcaHHe ra3ofMHaMUuecKux a¢dekroB. Co3zaHue tari. CTeH0Bas Tsra
nycrotHast Tsira. OTpBIB IIOTOKA U TATOBbIE XapaKTepUCTHKU. KBa3noaHOMepHast

12

15

Paspen 5. A3pouHaMHKa O0TpbIBa MOToKa. KauecTBeHHble KADTHHBI OTPBIBHBIX TeUeHHH.
OTpBbIB CBEPX3BYKOBOI'O IOTOKA 3a YCTyIOM. IToHsATHe pa3aessitoLieit 1MHUM ToKa. Cxema

9 Kopcra pacuera orpeiBa. OTpBIB CBepX3BYKOBOIO II0TOKA I1epe CTyINeHbKOU. TpexmepHbIi 12 6 2

OTPBIB. JIVMHUM CTeKaHUs U pacTeKaHus. TenoBbie Harpy>XeHus I1pu OTpkbIBe.
HecranyoHapHble IpoLiecchl.

20

Pazpen 6. AsporasoHaMHKa BbICOKOCKOPOCTHBIX TeueHHH. KOHyC B CBepX3BYKOBOM

9 TOTOKe. 3aTyI/IeHHOe TeJlo B CBePX3BYKOBOM roToke. Popmysia Hbl0TOHA /1151 CONPOTHBIIEHMs! 13 6 2

Te/1. PeasnbHblii ra3. PaBHOBeCHBIH BHICOKOTEMIIePATyPHbIHA BO3AyX. CKauKy yIJIOTHEHUs B
PaBHOBECHOM BBICOKOTEMITEPATYDPHOM BO3JyXe.

15

Bcero 3a 9 cemecTp 108 51 17

34

57

100

Bcero no gucuuninHe

108 51 17

34

57

100

3.2. AyATOPHBII NPAaKTUKYM

Ne
n/n

Homep n
HauMeHOBaHHe
pasjena
JUCIUILINHBI

Tema NMPAKTHYE€CKOr'o 3dHATUA

Oo0neMm,

aya.
4acoB

Paspen 2. 3akoHbI
COXpaHeHUs U
OCHOBHbIE YPaBHEHUSI.
Wepapxust Mopieneii.
ITomobue u
aBTOMO/Ie/TbHOCTb.

HpOLIECCLI repeHocCa B rupora3ouHdMHUKe. OHPEAEHGHI/IG ITOTOKOB

JUISE MOJIe/TbHBIX TeUeHHH.

Pazgen 3. Mogenu u
MeTO/Ibl TIPUK/IaZIHOU
TUZPOra3ofUHAMUKU.

OcBoeHye MpaKTHUeCKOH paboThl ¢ 6a30i ITPOrpaMMHBIX CPE/ICTB /IS
ra3oZilMHaMuueCcKuX (QyHKIWi. V1 6a30ii mporpamm [ijist yAapHBIX BOJTH

Y CKAQUKOB YTIJIOTHeHUs1. PerieHre 6a30BbIX IPUKIAHBIX 33/1a4.

IMpakTHueckas paboTa ¢ MporpaMMHOU 0a30i 171 TeUeHHH

pa3peXkeHus ¥ MporpaMMHOM 6a30i HecTal[MOHAPHOH ra30inHAMUKH.

10

Pasgen 4. Teuenus B
comiax.
l'azogyHaMuka

Inddy30poB u
KOH(]Y30pOB.

OcBoeHue MpaKTHUUeCKOH paboThl C paCUETOM HeCTaLMOHAPHOMH

ra3orHaMHKKK COITJIOBOI'O KaHajld.
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I'a3oprHaMuKa
PKEKTOopa.
Pasgen 5. .
MopgenvpoBaHye OTPLIBHBIX TeueHUN. V3yueHre BAUSHUS pa3/TnUHbIX
4  |AspoguHamMuKa 4 4
rapameTpoB Ha (OPMHUPOBaHHe OTPLIBHOM 001aCcTH.
OTpBIBa MOTOKA.
Pazpen 6.
AsporasofrHaMHKa o
5 [MTpakTHueckye 3a/lau BLICOKOCKOPOCTHBIX 00TeKaH 00BEKTOB. 4
BbICOKOCKOPOCTHBIX
TeUeHU.
Bcero 3a 9 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaMeHOBaHue pa3jesia O0Bem,
Cojaep)xaHue yue0HOro 3a/jJaHusl
n/n JUCLIUNIUHBI 4acoB
1 Paspen 1. P£13,qen 1. Lenwt v 3apam N3yuenue marepuasa paszesa. 6
TMPUK/IaJHOU FU/POra3ofHaMUKHU.
5 Paszien 2. 3aKOHBI COXpaHeHHs 1 BrinonHeHue TipakTHYeCKOTo 3a/jaHus: "PeliieHre 1
OCHOBHBbIe ypaBHeHUs1. epapxus 3azaun Pumana'.
Mozenen. [Togobue u
3 |aBTOMOZJEMBLHOCT. W3yueHre maTepuana paszera. 2
BebIrnosiHeHye NpakTUUeCKOro 3a/aHus:
4  |Paszen 3. Mogem u metosp! "["a3o0gHamMuueckye (l)yI.JEL[I/II/I". Brinonnenuve 10
. MpaKTHU4eCcKoro 3azanus: "HecrauyoHapHas
TIPUK/IaHOM TUAPOra30MHaMUKH. ra30MHaMMKa".
5 W3yuenue matepuasna pasjena. 2
BbIrnosiHeHue NpakTUUeCKOro 3a/aHus:
Pasgen 4. Teuenus B coriax. "
6 MopenupoBaHue ra3oJuHaMHAueCKUX MPOLIeCCOB B 10
lazogmaamyka auddy3opoB u "
COIJIOBOM KaHaje'".
koH(]y30poB. 'a30aHaMIKa 3KeKTopa.
7 W3yueHre maTepuana paszera. 2
8 Paspen 5. AspoaprHamuKa OTpbIBa I — 6
[I0TOKaA.
9 Pasyen 6. ABpOFaBOAHHaMHEa M3yueHre maTepuaa paszea. 7
BbICOKOCKOPOCTHBIX TEUEHU.
Bcero 3a 9 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4|5/ 6 |7/8/9/ 10 11 12113 |14 15 16 17
9 KB| Otu. no I13 Op OP| Otu. o I13 KB Otu. mo I13 | AP | aud. 3au.

YcnoeHble 0603HaUEHUS:
[P — nuarHocTrueckasi paboTa;
KB — KOHTpO/BbHBIE BOIIPOCHI;

Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/JaHHIO;

. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
[TMarHoCcTuyeckas pabora;
KOHTPOJIbHBIE BOTIPOCHI;

OTYET IO TPaKTUYeCKOMY 3alaHHI0.

IIpomexyTouHas arTecTanus IPOBOAUTCS B hopMax:
I depeHIIMPOBaHHBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

. B. B. JIyués. . I'uniep3BykoBas aspoguHaMuka. M.: MaivHocTpoenue, 1975, 5 3ks.
. I. A. Tupckuii, B. Y. Caxapog, B. JI. Koanés. . ['unep3ByKoBasi a3poluHaMKKa U TeMI0MacCoO0OMeH
CITyCKaeMbIX KOCMHUYeCKHUX arapaToB M IUIaHeTHBIX 30H40B. M.: ®U3MATIINT, 2011, 1. pec.
. I. H. A6pamoeuu. . [TpukaaHas ra3oBas quHamuka. M.: Hayka. I'1. pea. ¢us.-Mat. iur., 1976, 35 3K3.
. M. T1. Tun30ypr. . [IpuknaaHast ruaporasoguHaMmuka. J1.: M3g-eo JII'Y, 1958, 183 3k3.
. K. H. Bonkos, B. H. EmenbsHOB. . BEIunc/ATe/IbHBIE TEXHOJIOTHMH B 3a/]JadaX MEXaHUKU XKUJKOCTU U
rasa. M.: DU3SMATJINT, 2012, 63 3k3.
6. K. H. Bonkos, B. H. EmenbsgHoB, U. B. TerepuHa. . ['a30BbIe TeueHHs B COMJIaX SHEPrOyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3K3.
7. K. H. Bosnkos, FO. H. [leptorun, B. H. EMenbsHOB. . Pa3HOCTHBIE CXeMbI B 33/lauax ra30BOM JUHAMUKU
Ha HeECTPYKTYPUPOBaHHbIX ceTkax. M.: ®U3MATIINT, 2014, 10 3ks.
8. C. B. Benos, {1. B. Korgpog, E. B. Ocunog. . ['unep3BykoBas aspogurHamuka. OpeHOypr: 13a-so OI'Y,
2017, s51. pec.

N
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5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue u3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", He0OXOAUMBIX /171sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — T'naBHasi — O6pa3oBarensHast matdopma FOpaiT. [{1s By30B 1 CCy30B;

2. https://e.Janbook.com/ — 3BC JlaHb;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
bubmioreuno-u3garensckuii jeHTp BI'TY "BOEHMEX" um. [1.®. YcruHoBa — ®PyHAaMeHTa bHas
oubmoreka BI'TY «BOEHMEX» um. [1.®. YcTrHoBa.

CorpeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpPMAaIMOHHBIM ITOPTa TEXHUUYECKOTO peryiupoBanyst: HopMebl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.
5.5. ITporpamMmHOe obecrieueHue:
1. Matlab 2015a SP1.

5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY «t 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. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TUAPOASPOANNHAMMUKA OBBEKTOB

AnHoTanusa paboueii nporpaMMsl

Oucturyinia  TUJAPOA3POAMHAMUMKA OBBEKTOB saBasercs  AUCLMILUIMHOW — YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapiienuio 24.04.03 Basaucmuka u 2udpoaspoduHamuka. JuciuruiiHa peann3yeTrcss Ha (akynsTere A
PakeTHOo-KOCMMueckod  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1/24.3 criocobHOCTh (OpPMY/MPOBATh 33jlayd PACUeTHOTO WCC/IeIOBAHUS IO a3pOra3o[UHaMHKe WU
mporieccam TeruioobMeHa wsnenuii APKT, BbiOMpaTh W a/lanTUPOBAaTh KOMMEpPUECKOe TPOrpaMMHOe
obecrieueHre TIOf pelLIaeMyIO 3aady, BbIJe/siTh Ompejesstomye (akTopel BHELIHWX BO3/EHCTBUI TpH
(hopmynrpoBKe 3azad.

CozepXaHve JWCLUMIUIMHBI OXBaTbiBaeT KPYI BOMPOCOB, CBSI3aHHBIX C COBPEMEHHBIMH IpobiemMamu
TUAPOaspOJVHAMUKN O0OBEKTOB, COBPEMEHHBIMU Mpo0OIeMaMy a3poJMHAMUKU TUIEP3BYKOBBIX CKOPOCTeEH.
OcHoBHas 3a/laua NpenofiaTb TeOpeTUUeCKHEe OCHOBBI, (PU3MUECKYIO0 CYLIHOCTh U JaTh MpaKTUUeCKle HaBbIKH
T10 aHa/IM3y YCTPOMCTBA U MPOLIECCOB, Pealu3yoLMXCs B anmnapaTrax B 3aBUCUMOCTU OT UX (YHKLMOHATbHOTO
HasHauyeHUs..

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
*  KOHTDOJIbHBIE BOTIPOCHI;
* OTYET I10 NMPAKTHUECKOMY 3aJaHHIO.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL
MpeAyCMOTPeHbI JieK[MOHHbIe 3aHsATust (17 4.), mpaktudeckve 3aHsTus (34 4.), camocTosTesnbHas pabora
ctypenra (57 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
TUJAPOAIPOJUHAMUKA OFBEKTOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

TpyRoeMKOCTB,

HaumeHoBaHUe PadoThI PekomeHnjyemas iuTeparypa uac

Pa3pen 1. Paspen 1. Ilenn 1 3ajaun NPUKJ/Ia/JHON rUAPOra3ofMHaMHUKH.
I'. H. AbpamoBuu. . [IpuknagHas ra3oBasi AMHAMUKa:
M.: Hayka. I'n. pea. ¢us.-mar. murt., 1976 (1,2)
N3yueHre matepuasa pa3ze’a. C. B. benos, . B. Kongpos, E. B. Ocurnos. . 6
T'unep3ByKoBast aspoiiHaMuKa: OpeHOypr: M31-Bo
orvy, 2017 (1,2,3)

Wroro no pazzeny 1 6
Pa3pen 2. 3akoHbI COXpaHeHHs ¥ OCHOBHbIe ypaBHeHusi. lepapxus mopesnei. [Togooue u
aBTOMOAE/IBHOCTh.
BBINo/HEeHHe PaKTUIeCKOr0 3a/jaHust: W. T1. Tun36ypr. . [IpyukiagHas THAPOra30JUHaMUKA:
"PerieHue 3ajaun PrimaHa". JL.: Yi3p-Bo JII'Y, 1958 (1 - 5) 12
B. B. JIynués. . ['unep3BykoBasi aspoguHaMuka: M.:
W3yuenuie matepuana paszena. MammHoctpoenue, 1975 (1 - 4) 2
Wroro no pa3geny 2 14

Pa3pen 3. Mopeu u MeTOABI IPUK/IAJHOM THAPOra30fHHAMHUKH.

K. H. Bonkog, B. H. EMenbsiHOB. . BeiuuciurenbHble
. . TEeXHOJIOTMM B 33/lauaX MeXxaHUKU )KU/JKOCTH U Tasa:
TasopuHamiyeckue QyHKipm’, M.: ®UBMATJINT, 2012 (1 - 4) 10
PH]’IHOHHEHHE [PAKTUHIECKOTO Baﬂf"HHH: K. H. Bonkos, FO. H. [eptorun, B. H. EMenbsHOB. .
€CTalMOHapHas rasofinHaMuka . Pa3HocTHBIE CXeMBI B 33/lauax Ia30BOi AMHAMUKH Ha

BrimonHeHwe MpakTU4YeCKOTO 3a/JaHMs:

HEeCTPYKTYPUPOBaHHBIX ceTKax: M.: DU3MATIINT,

W3yuenune matepuasa paszena. 2014 (1 - 3) 2
Wroro no pa3geny 3 12
Pa3pen 4. Teuenus B comiax. ['azogunamuka suddy3opos u koHdy3opoB. I'azoquHaMHUKa 3KEKTOPa.
BrimonHeHwMe MpakTUYeCKOTO 3a/JaHMUs:
"Mojie THpOBaHHe Ta30JHHAMHUECKIX K. H. Bonkos, B. H. Emenbsanos, U. B. Terepuna. . 10
HPOIECCOB B COMUIOBOM KaHae" l'a30BbIe TeyeHHs B COTLIaX 3HEPrOyCTaHOBOK: M.:
. OU3MATIINT, 2017 (1 -4
N3yuenve marepuasa pasgeJa. ( ) 2
Wroro no pasgeny 4 12
Pazgen 5. AspoguHaMuKa OTpbIBa MOTOKA.
V3vueHie MaTebraa basiena I'. H. A6pamoBuu. . [TpyK/azHas ra3oBasi JUHAMMKA: 6
y P basaesa. M.: Hayka. I'n. peq. ¢us.-mar. nut., 1976 (1-6)

Wrtoro mno pa3zeny 5 6
Paspen 6. A3pora3oHaMHKa BbICOKOCKOPOCTHBIX TeUeHHUH.

I. A. Tupckuii, B. . Caxapos, B. JI. KoBasnés. .
T'unep3ByKoBasi a3poivHaMHKa 1 TEIJIoMacCooOMeH

N3yuenne marepuana pasgzera. 7
CITyCKaeMbIX KOCMUUeCKHX arllapaToB U IJIaHEeTHBIX
30H70B: M.: ®PU3MATJINT, 2011 (1 - 6)
Uroro no pasgeny 6 7
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
TUJAPOAIPOJUHAMUKA OFBEKTOB

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta

*  KOHTPOJIbHbIE BOIIPOCHI;

* OTUeT I10 NMPAaKTUUECKOMY 3a/IaHUIO;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

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

KoHTpo/ibHBIE BONIPOCHI

KpuTeprn onjeHUBaHUS OTBETOB HAa KOHTPOJ/IbHbIE BOIPOCHI
OTBeThI Ha KOHTPOJIbHBIE BOMPOCHI 110 OTpe/ie/IeHHbIM pa3zesiaM AUCLUILIMHBI OCYLECTBISIOTCS B YCTHOU
thopme. CtyzmeHTy 3a/1at0TCs 3 BOTIPOCA B PAMKaxX M3yuaeMoro pasziesia, AJisl YCIeIHOM aTTeCTal[iuu
HEO0OXO0/IMMO TIPaBH/ILHO OTBETHTD Ha 2 U BhIllle BOMPOCOB. OTBET Ha BOMPOC I0/KeH ObITh MPaBUbHBIM,
cofiep>KaTe/ibHbIM, apTYMEHTHPOBaHHBIM.

CrHMCOK KOHTPOJIbHBIX BOIIPOCOB:

- Ouddepennmansabie GOPMbI OCHOBHBIX YPaBHEHUH [JI71si NePapXyu MoJiesel.

- TTomobue siByieHUH.

- Kpurepuu nogobusi, kak 6e3pa3mMepHble KOMILJIEKCHI B CUCTeMe YPaBHEHHH.

- [Tu Teopema.

- 'a3opyHamMHuueckre QyHKIUN.

- Kybuueckoe ypaBHeHHEe COCTOSIHUSL.

- OmnpezieneHys CHJIBI JI0OOBOTO COTIPOTHBIIEHHS, TIObEMHON CHIBbI, OOKOBO CHIIBI.

- VI3meHeHMe cUIBI TATY ABUTATEJIS 110 BHICOTE.

- Kakux BesqlMuuH JOCTUraeT yje/bHas Tara B BakyyMme it coBpeMmeHHbIx JKP/I, PIITT.

- ['azoguHamuka auddy3opos.

- 'a3oguHamuKa KoH(Yy30pOB.

- 'a3oriHaMuKa KeKTopa.

- Crioco6blI Co371aHMs1 YTIPAB/ISIOIIMX YCUINI B COTIJIOBOM KaHare.

- Oprassl ynpaB/eHus! [jisl CO37iaHusl yTIPaB/ISIOLUX CAT M MOMEHTOB.

- MaremaTtunyeckasi MOZie/ib @3POJUHAMHKH C YUeTOM XUMHUUeCKUX PeaKL|i.

- VuTerpanbsHas opMa ypaBHeHu# razoguHaMyKd. @opMynvpoBKa A/1sl IOKOSIIIerocsl, IBXKYLLerocs 1
TOJBM)KHOTO 00BEMOB.

- JuddepenimanbHast popma ypaBHeHUM ra3ojuHamMuKy. KoHcepBaTvBHbIe U (U3HUecKre TiepeMeHHbIe.
- MogenupoBaHue ra3ojuHaMUueCcK1X IPOLeCCOB: Pa3MePHOCThb MO/Ie/H; YPOBeHb (PH31UeCKOM C/IOKHOCTH.
- Cxema Kopcra pacuera oTphbIBa.

- OTpBIB CBEPX3BYKOBOTO TIOTOKA 33 YCTYIIOM.

- 3ajlaua o pacra/ie IpOU3BO/ILHOIO pa3pbiBa. BeIunc/ieHre MOTOKOB Ha OCHOBE 3a/lauy O pacrajie pa3phiBa.
- TeueHue B IIJIOCKOM U 0CeCHMMETPHUYHOM KaHarle.

- KoHyc B cBepX3ByKOBOM IOTOKeE.

- 3aTyIuieHHOe Te/l0 B CBePX3BYKOBOM I1OTOKe.

- ®opmysna HeloTOHA /151 COTIPOTUBIIEHUS Tel.

- MuckpeTu3aLysi Ha OCHOBE METOZ0B KOHEYHOTr0 00beMa M CXeMbl Pacriazia MpOU3BOJILHOTO Pa3phIBa.

- PaBHOBeCHBII BBICOKOTEMITEPATyPHBII BO3LYX.

- CKauK¥ YIUIOTHEHUS] B paBHOBECHOM BBICOKOTEMITEPATYPHOM BO3ZyXe.

OTuer N0 NPAaKTHYECKOMY 3aJaHUI0

Ortuet 1o npakTryeckomy 3azanuto (I13) mpezcTapssieTcs: B eyaTHOM Bu/Zie B popmare,
MpeAyCMOTPeHHOM 11abmoHoM oTueta 1o I13. OTuer 1o I13 fo/mkeH copepyKars:
- IOCTAHOBKY 3a/lauk, MaTeMaTUueCKyt0 MO/ieJib M OCHOBHbIE pacyeTHbIe COOTHOILIEHUS UCIOb3yeMbIX
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METO/OB pelleHMUs;

- CXeMy pacyeTHOW 00/1aCTH C XapaKTepUCTUKAaMU CeTKH, KPaeBbIMHU 1 Haua/IbHbIMH YCJIOBUSIMH,
peanr30BaHHBIMY B pelllaeMOM BapHaHTe;

- rparyeckoe npe/CcTaB/ieHe MoMyYeHHbIX pe3y/bTaToB,;

- COZleprKkaHue UCCilefloBaTe/IbCKOr0 3a/jaHusl, pe3y/bTaTbl BEIUMC/IUTEIbHOIO MOZe/IMPOBAHNS, aHa/lIu3 U
BbIBO/|bl 110 NTPOBE/IeHHBIM MCC/Ie[,0BaHHUSIM.

3aura [13 mpoxogut B hopMe [OK/Ia/ia CTYAEHTa 10 BHITIOHEHHOM paboTe 1 OTBETOB Ha BOTIPOCHI
niperioziaBaresisi. IIpolje/iypa 3aljUThl BK/IIOUaeT OTBEThI Ha BOMPOCHI IIPerofiaBaTesisi 1o paboTe U paszieny
Kypca. B xoze 3augursi [13 oOyuarorjyecst Zo/HKHBI TIPOJEMOHCTPUPOBATh 3HAHWS, YMEHUST U HaBbIKU:

- KY/IbTYpY peuM IpU U3/I0)KeHUU CBOMX MbIC/Iel, IOTUUHOCTD B TIOCTAHOBKe U U3/I0)KeHUH Marepuara,

- [IOHUMaHue NI0CTaHOBKY 33/jaull, 3HaHHe OCHOBHBIX 3/IeMeHTOB MareMaThueckoi Mozieny, (opMyIMpoBKa
HayasbHBIX ¥ TPAHWYHBIX YCI0BUH, 060CHOBaHME OCHOBHBIX YIIPOLIAIOIIUX [TOI0KEeHHH;

- yMeHHe OTpeZieUTs MeCTO UCC/Ie[0BaHHOTO SIBIEHUSI B KOHKPETHBIX TeXHUUECKHX MPOoLieccax 1
YCTPONCTBAX;

- yMeHHe aHaIU3UpPOoBaTh MOoMyUYeHHble pe3y/bTaThl U yMeHHe NMPOrHo31MpoBaTh XapakTep MpoL[eCCOoB B
TeXHUYeCKUX YCTPOICTBax Ha OCHOBAHWY TOMYyUYeHHbBIX JJaHHbIX;

- yMeHUe CaMOCTOSATe/IbHO MOSU(ULMPOBaTh MaTeMaTHUyeCKHe MOJe/IU 1 IIporpaMMHble CpeJCcTBa Jjisl Liesiel
KOHKPETH3aLlMH WU PaCIIpeHust 00/1acTy IPUIOXKeHHsI MoZiesield, MCII0b30BaHHBIX B paborTe.

OreHka 3amuThbl paboThl BeicTapssieTcs 110 100 6abHOM 11Kasie ¢ yuéTom:

- BbImosiHeHue 113 — 40 6anos,

- oopmyIeHHE TIOSICHUTE/TbHOM 3anucku — 20 6asios,

- 3alI{ATa pe3y/bTaToOB, OTBETHI HA BOTIPOCHI M UX JIOTHKA, Ky/lbTypa peurt — 40 6anos.
13 cunTaeTcst pUHATOM npu Habope 6osiee 80 OasIoB.

[lepeueHb MpakTUYECKUX 3aJaHUi npuBeAeH B Y MK qucUumnivHebL.

JuddepennupoBaHHbIii 3a4eT

[rddepeHIPOBaHHEBIHN 3aueT, BK/IIOUaeT B CeOst IBa TEOPETHYeCKUX BOIPOCA 10 BEIOOPY
TperiofiaBaresis U3 CIMCKa BOIPOCOB M0 pa3zesaM JUCLUIIMHEL [lepeyeHb BOMIPOCOB /151
IvddepeHIMPOBaHHOIO 3aueTa rnpusefieH B Y MK [UCIUIIMHEIL.

3HaHMsA, yMeHUs Y HaBLIKH CTYAEHTOB OTPe/IeISIOTCS CIeAyIOLIM 00pa3oM:

OI1IeHKH «3auTeHO-0T/IMUHO» 3aC/TyKMBAET CTYJEeHT, 00HAPY)KUBIIINI BCECTOPOHHEE, CUCTEMAaTHUeCKoe U
rybokoe 3HaHWe yueOHOro MaTepraa, yMeHre CBOOO/IHO BBITIOHATE 33/]aHUs, TPEeyCMOTPEHHbBIe
MPOrpaMMOM, YCBOMBIIMI OCHOBHYIO U 3HAKOMbIN C JOTMOJHUTENILHOM IUTEePaTypOM, peKOMeHI0BaHHOU
riporpammoii. Kak rpaeusio, olleHKa «OTIMYHO» BLICTAB/ISETCS CTY/|€HTaM, YCBOUBIIIUM B3aUMOCBSI3b
OCHOBHBIX MTOHATHH AUCLUTUIMHBI B UX 3HAUEHWH [ij1si IpuobpeTaemMoii podeccru, MPOSIBUBIIMM TBOpUECKHe
CTIOCOOHOCTY B TIOHWMAaHWH, U3/I0KEeHWH 1 UCITIO/Ib30BaHWHM yueOHOro MaTepuarna.

O1IeHKH «3auTeHO-XOPOIIIO» 3aCTY>KUBAET CTY/IeHT, 00OHAPYKUBIIHI TIOHOE 3HaHKe y4eOHOro MaTepuarna,
VCIIeITHO BBITIOTHSIOMIM MpelyCMOTPEHHBIE B IIPOrpaMMe 3a/jaHusl, YCBOUBILIKI OCHOBHYIO JIATEPATYDY,
PEeKOMeH/IOBaHHYO B TIporpaMMe. Kak mpaBmiio, OIleHKa «XOPOIII0» BBICTAB/ISETCS CTyAeHTaM, MTOKa3aBIIiM
crcTeMaTU4YeCKU XapakTep 3HaHWi TI0 JUCLIMIUIMHE U CIIOCOOHBIM K MX CaMOCTOSITE/IbHOMY TIOTIO/THEHHMIO U
00OHOBJIEHUIO B X0/Ie JabHekieli yueOHoM paboThl 1 MpodeCcCUOHATBHOM e Te/TbHOCTH.

O1eHKH «3auTeHO-Y/|0B/IeTBOPUTEILHO» 3aCTy)KUBAeT CTY[eHT, 00HapYKUBIINI 3HAHUS OCHOBHOTO yuebHOro
MaTepuasia B 00bemMe, HeOOX0[UMOM [I/Is1 a/ibHekiel yueObl U npeACTosiel paboThk M0 CreLyUalbHOCTH,
CIIPABJISIFOLLMICS C BBITOJIHEHWEM 3a/JaHuM, TpeyCMOTPEHHBIX [IPOrPaMMOM, 3HAKOMBIM C OCHOBHOM
JIUTEPaTypoi, peKOMeH/[0BaHHOW TIporpaMMoi. Kak mpaBuio, oljeHKa «y/[0BJIeTBOPUTETbHO» BBICTABISETCS
CTyAeHTaM, [JOyCTHBLINM IIOIPELTHOCTH B OTBeTe Ha 9K3aMeHe U MPY BBIOTHEeHUH 9K3aMeHaL[MOHHbBIX
3aflaHui, HO 00mazaroM HeoOX0AUMBIMU 3HAHMSIMU IJIs1 UX yCTPaHEeHHs T10/], PYKOBOJCTBOM TIperoJaBaTerisl.
OtrleHKa «He 3aUuTeHO» BLICTABIISIETCS CTYAEHTY, 00HAPY>KUBIIEMY TIPOOe/bl B 3HAHUSIX OCHOBHOTO yueOHOTo
Marepuaria, JOMyCTUBIIIeEMY TIPUHLIMTIMA/IbHEIE OIIMOKY B BBITIOTHEHUH TIPEIyCMOTPEHHBIX POTPaMMOi
3agaHui. Kak npaBmsio, OLleHKa «HeY/[0BJIETBOPUTEIbHO» CTABUTCS CTYAEeHTaM, KOTOpbIe He MOTYT
MIPOJIO/KUTEL 00yUeHre UK TIPUCTYTUTh K TIPodeCcCUOHAMTBHOM JIeaTeTbHOCTH 10 OKOHYaHUM By3a 6e3
JIOTIOJTHHATEJTBHBIX 3aHATHH 10 COOTBETCTBYIOILEH JUCLIUILIMHE.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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5 9 Pa3pen 1. Pazpen 1. lenu u 3agaun 7 1 1 0 6 10 KoHntposnbHbie
NPHUKJIaJHON THAPOra3oJUHaMHKH. BOIIPOCHI
Pa3zpgen 2. 3akoHbI cOXpaHeHUA U Oruer 1o
5 g |OCHOBHDIC yPABHEHMI. Hepapxus 25 | 11 3 8 14 20  |mpakTU4yeckoMy
mopeseii. ITogooue u SAAHMIO
aBTOMO/Ie/IbHOCTb. A
Pazpgen 3. Mogenu U MeToabI Oryer no
5 9 N 27 | 15 5 10 12 20  |mpakTUYeCcKoMy
NPHUKJ/IQ/JHOH THAPOra30JUHAMHUKH.
33/JaHUI0
Pa3pgen 4. TeueHusi B comiax.
I'azogumnamuka quddysopos u Order no
5 9 24 | 12 4 8 12 15  |mpakTUueckomy
KoH(y30poB. 'azogHaMuKa SaIAHIIO
PKeKTOopa. a
5 9 Paspen 5. AspoariHaMKKa 0TpbIBa 1 6 2 4 6 20 KoHTpoJsibHbIE
MOoTOKa. BOITPOCHI
5 9 Pa3zgen 6. AsporaszojuHaMuKa 13 6 7 4 v 15 KoHntposnbHbie
BBICOKOCKOPOCTHBIX TeUeHHUMH. BOIPOCHI
Bcero 3a 9 cemectp 108 | 51 | 17 34 57 100
Bcero no gucnuniuHe 108 | 51 | 17 34 57 100
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Kputepuu oneHuBaHus

IICK-1/24.3

Ne 1

Ne 3

No 4
Ne 5

Ne 6

Ne 7

Ne 8

Ne 10

Bonpocbl omkpbimozo muna:

B rasax npu BbICOKMX TeMIlepaTypax IPOTeKaroT IPOLieCChl, CBsI3aHHbIe C H3MeHeHUeM
ra30BbIX KOMIIOHEHTOB. YacTo Takue MpoLecchl THULMMPYIOTCS Y4,ApOM I10 MOJIeKyJie
WM aTOMy MOCTOPOHHEN YacTuLel, KOHL|eHTpaLis KOTOpor He MeHsieTcs. Takyro
YaCTHULy Ha3bIBalOT y/japHBIM MTapTHEPOM.

HasoBuTe npoliecc B IByXaTOMHOM I'a3e (W1 CMeCH [JByXaTOMHBIX I'a30B), KOTOPBIN
COOTBETCTBYET peaKL1il:

A2+M=A+A+M

B rasax npu BbICOKMX TeMIlepaTypax IpOTeKaroT IIPOLieCChl, CBsI3aHHbIe C H3MeHeHUeM
ra3oBbIX KOMIIOHeHTOB. YacTo Takue Mpoliecchl UHULMKAPYIOTCS Y,ApOM I10 MOJIeKyJie
WM aTOMY [OCTOPOHHEN YacTuLiel, KOHL|eHTpalis KOTOpOr He MeHsieTcs. Takyro
YaCTHULy Ha3bIBalOT ylapHbBIM [1TapTHEPOM.

HaszoBure mpotiecc B AByXaTOMHOM T'a3e (WK CMeCH JABYXaTOMHBIX Ta30B), KOTOPbIi
COOTBETCTBYET peaKL1ii:

A+M=A++e-+M

B razax npu BeICOKMX TeMITePATyPax MPOTEKAIOT MPOLECChI, CBSI3aHHbIE C U3MEHEHUEM
ra30BbIX KOMITOHEHTOB. YacTo Takue MpoLieCChl THULMMPYIOTCS YAAPOM T10 MOJIeKyJIe
WM aTOMY TI0CTOPOHHEM YacTHIlel, KOHIIeHTpaIis KOTOpoi He MeHsieTcsl. Takyro
YaCTHITy Ha3bIBAIOT yAaPHBIM TIAPTHEPOM.

Ha3zoewurTe mporiecc B IByXaTOMHOM T'a3e (W1 CMECU JBYXaTOMHBIX Ta30B), KOTOPBIH
COOTBETCTBYET peaKI|Hii:

A+B+M=AB+M
Hanumite aguabary ITyaccona

Kak Ha3bIBaeTcs e[[uHNIIA M3MepeHUs], KOTOpasi 3aIChIBaeTCs uepe3
OCHOBHBIE eTuHUIIBI cucteMbl CU criefyroiem o0pa3oMm:

Krem2/c2

Kak HasbiBaeTcs1 ejMHULIA U3MepeHUs], KOTOpasi 3allMChIBaeTCs yepes
OCHOBHBIe eTUHULIBI crcTeMbl CU criefyroriieM o06pa3om:

Kr*m/c2
Kak HasbiBaeTcst elMHULIA MU3MepeHusi, KOTopasi 3aliiChIBaeTCs uepes
OCHOBHbIe eIuHUIIBI cucTeMbl CU crieytoiemM o0pa3oMm:

Kr/Mec2
Kak HasbiBaeTcs ejMHULIA U3MepeHUsl, KOTOpasi 3aliChIBaeTCs yepes
OCHOBHBIe eTuHUIIBI cucteMbl CU criefyroiem oOpa3om:

Krem2/c3

B TexHuueckoii ¢13rKe UacTo UCIOJIB3YIOTCS COKpallleHHble HauMeHOBaHUsI
orpe/iesieHHBIX ra3oB. OfgHUM U3 Takux ra3oB seiseTcs DJIET'A3. Pacumdpyiite faHHOe
HavMeHOBaHUe

Cyxoli BO3[lyX AB/ISI€TCS CMeCh PAa3/IMUHBIX KOMITIOHEHTOB, BXOASIINX C 00beMHBIMU
KOHI[eHTparusiMy. Kakye Tpy ra3a UMeIoT HaubOoJIbIIYIO IO/TF0 B CyXOM BO3/IyXe.
Bonpocsbl 3akpbimozo muna:

PaccmarpurBaeTcst vcTeueHye HleaIbHOTO rasa U3 CoCy/ia, B KOTOPOM IO e pKUBAETCsI
[OCTOsSIHHOE /1aBjieHue p0, BO BHEILIHIOO CPefy, AaB/ieHre B KOTOPOU PH MOXKeT
MeHATbCSA. [Ipy KpUTHYeCKOM UCTEUeHHNH Yepe3 OTBePCTHE B B HEM YCTaHAaB/INBAETCS
JlaB/ieHue p_Kp.

BbIOpaTh KapTHHY 3aBUCHMMOCTH Pacxo/ia OT BHEITHETO JIaB/IeHUs], KOTOpasi KaueCTBeHHO
BEpHO OTpa’kaeT IpoIiecc.
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Ne 2 B myiockoM TeueHWH H/ieaTbHOTO T'a3a MpU Mepexojie uepe3 KOCoH CKauoK yIJIOTHEHHS
MPOMCXOZIUT U3MEHeHHe MapaMeTPOB rasa U HarpaB/IeH|U ABKeHusl. TToyuaemMblie 3a
CKayKoOM TIapaMeTphbl OTBEYAIOT 3aKOHAaM COXpaHeHHs], (GU3UUeCKHUM U SHTPOITUHAHBIM
TpeOOBaHUSAM.

Us npeAcTaB/JI€HHBIX CXeM JIMHUI TOKA Ha KOCOM CKauKe YTJIOTHEHUSA BbI6epI/ITe Ty
KapTHUHY, KOTOpasd Ka4€eCTBEHHO BEPHO OTPAXKAET IIPOLIECC Iepexoa yepe3 CKavyokK.
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Ne 3 ITpu TeueHuy rasa o coruty JlaBass B 00/1aCTH €ro ropJia MpoUCXOUT TIepexo] OT
[I03BYKOBOTO K CBEDPX3BYKOBOMY TeueHH!IO0. II0BepXHOCTh, Ha KOTOPOI CKOPOCTH rasa
CTaHOBUTCS] paBHOM MEeCTHOM CKOPOCTH 3BYKa, Ha3bIBaeTCs 3ByKOBOW MTOBEPXHOCTHIO.
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171 TUTOCKOTO UM 0CeCUMMETPUYHOTO TeueHUsI Ha CXeMaX 3Ta MOBepXHOCTh
TMpe/iCTaBJ/IsIeTCs JIMHKEH (3BYKOBOU JIMHUEH).

U3 ripeficTaB/IeHHBIX 37leCh CXeM I0BeZleHHs 3ByKOBOM JIMHUY B TPAHC3BYKOBOM 06/1acTH
coruia BeIOepuUTe Ty cXeMy, KOTOpasi KaueCTBeHHO BepPHO 0ToOpaskaeT
ra30[jMHaMHUeCKYI0 KapTUHY TPaHC3BYKOBOM 00/1acTH

Ne 4 W3 06beMa, B KOTOPOM TIO/|I€P’KUBAIOTCS TTOCTOSTHHBIE 3HAYEHUS JIAB/IEHUS U
TeMIlepaTyphbl, uepe3 OTBEPCTHE MOCTOSIHHOTO CeYeHUsI MPOUCXOIUT HarloJIHeHHe COCy/a,
VMIMEIOLLEro TerIOU30/IMPOBaHHYI0 000/104Ky. ['a3 MOXKHO CUMTATh WeaabHbIM U He
MIPUHUMATh BO BHUMaHWe 0COOEHHOCTH TPOLeCCa, CBsi3aHHbIE C PeaIbHOCTBIO CBOMCTB
rasa. YTo mpoucxXouT C TeMIlepaTypoi ra3a B cOCyZie TI0 Mepe ero HarloJHeHUs ?

- Temrieparypa B MpoL{ecCe HarloJTHeHHsI YMeHbIIaeTCsl.
- Temrieparypa B IpoLjecce HaroHeH!s! BO3pacTaer.

- XapakTep u3MeHeHUsl TeMIlepaTyphl 3aBUCUT OT reperaZia JaB/ieHusi Ha 0TBepCTHUH
rofiauu rasa. [Ipy Hanuuuy KpUTHYeCKOro Teperiajia Ha OTBepCTUM TeMIlepaTypa B
cocy/ie He MeHsIeTCSl, TI0CJIe TIPeBbIIIeHNst KpUTUUYeCKOTO Teperiazia MporuCXOAUT POCT
TeMIepaTyphbl.

- Xapakrep M3MeHeHUs TeMIIepaTyphbl 3aBUCUT OT Mepernaja JaB/leHus Ha OTBEePCTHU
nojauy rasa. I1py HanMumMu KpUTHUYECKOTO Tepernaja Ha OTBePCTUM TeMIleparypa B
COCyJie yBe/IMUMBaeTCs, TI0C/Ie NPeBbIIeHNs KPUTUUECKOro Tiepernaza TeMreparypa
0CTaeTCs N0CTOSHHOM.

Ne 5 13 Tern10M30/1MPOBaHHOTO COCY/a KOHEYHOTo 00beMa, B KOTOPOM ObUIH YCTaHOB/IEHBI
Haya/bHble 3HAYeHUs [JaB/IeHUs U TeMIleparypel, yepe3 OTBePCTHe HauMHAeTCs
HCTeUeHue rasa B OKpyKarolyro cpeny. IIpoucxoqur onopoxxuenue cocyna. Cocyp,
TernI0U30/IMPOBaH, r'a3 CYMTaeTCs U/eanbHbIM. UTO MPOUCXOJUT C TeMIlepaTypoi rasa B
cocygne?

- Temrieparypa B MpoL{ecce HarloJHeHHsI YMeHbIIaeTCsl.
- Temrieparypa B IpoLjecce HaroHeH!s BO3PacTaer.

- XapakTep u3MeHeHUsl TeMIlepaTyphl 3aBUCUT OT TeperiaZia JaB/ieHusi Ha 0TBepCTHUH
rofiauut rasa. [Ipy Hanuuuy KpUTHYeCKOro Teperajia Ha OTBepCTUM TeMIlepaTypa B
cocy/ie He MeHsIeTCSl, TI0CJIe TIPeBhIIeHNsI KpUTUUYeCKOTO Teperiazia MpOruCXOAUT POCT
TeMIepaTyphbl.

- XapakTep U3MeHeHUs TeMIliepaTyphl 3aBUCHT OT TeperiaZia aB/ieHusi Ha OTBEPCTUU
rofiaunt rasa. [Ipy Hamuuuy KpUTHYeCKOTo Tieperiajia Ha OTBePCTUM TeMIlepaTypa B
coCy/ie YBeJIMUUBALTCSI, TIOC/Ie TIPEBBIIIIEHNsT KpUTUYeCKOTO Tieperajia TeMreparypa
0CTaeTCs TIOCTOSTHHOM.

Ne 6 YKa3aTb BepHYIO 3allUCh TeH30pa BHYTPEHHUX HampsbkKeHUi HbIOTOHOBCKOM cpefibl
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Ne 7 CBepx3BYKOBOM MTOTOK TeueT BZO/b CTeHKU. [IpuxoAsiuii Kocor CKauoK yTJIOTHEHUS

PeryJisipHO OTPa)KaeTcst OT CTeHKH. B/10/b CTEHKH Ha HEKOTOPOM PaCcCTOSIHUM OT Heé
repeMelriaeTcsi IpUEMHUK ITOJTHOTO JlaB/IeHus], T0Ka3aHUs KOTOPOTO peruCTpUPYeTCs.

Ha kapTuHe npuBe/ieHa cxeMa y/lapHO-BOJIHOBOM CTPYKTYPbI U IIyTU IIPHUEMHUKA
(MyHKTHpHAas JMHYSA).

——— ———i—— ———

BbleaT]: KaueCTBEHHO IIPpaBUJIbHYIO KAPTHUHY TOKa3aHuH MMprUeMHUKa.
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Ne 8 ITnockas yapHasi BojiHa OXKUT 10 HETIOABWKHOMY T'a3y K TJIOCKOM 6eCKOHeuHOH
TBep/ioii OBepXHOCTH (KapTHWHA HaTeKaHUs ITOKa3aHa Ha PUCYHKE).

D

W3 nipe/iyi0)keHHBIX BADUAHTOR B3aUMO/IeHCTBUS YIApPHO BOTHBI CO CTEHKOH BhIOEpUTe
BapHaHT, KaueCTBeHHO BEPHO OIMUCKLIBAIOIINH ITOBeJieHHe MapaMeTpoB rasa B 00/1actu
CTEeHKH T10CJIe B3auMOZeNCTBUS.

- Bo3HuKaeT oTpakeHHas yJjapHasi BOJTHA, JBIDKYIIIAsCSA OT CTeKU. MeX/ly CTeHKOH U
yIapHOM BOJTHOH ra3 AIBWKETCS BCJIe[ 3a yapHoi BO/HOH. [Tap/ieHre B 3TOU 00/1acTH
YBeJIMUEHO 110 CPAaBHEHUIO C JIaB/IeHUeM /10 B3aUMO/IeHCTBUSI.
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Ne 9

Ne 10

- Bo3HuKaeT oTpaskeHHasi yAapHasi BOJIHA, ABIKYILAsICS OT cTeKu. Mexy CTeHKOH 1
yZlapHO# BOJTHOM ra3 HaXOJMTCS B COCTOSTHUM TOKOsi. J]aBieHue B 3TOi 06/1acTu
yBeJIMUeHO 10 CPaBHEHUIO C JlaBJeHreM /10 B3aUMOAeCTBUSL.

- Y1apHasi Bo/THa Mcye3aeT Ha cTeHKe. Bo Bceli 06/1acTi yCcTaHaB/IMBAIOTCS TapaMeTphbl
rasa, OTBeyarolljie YCI0BHSM 3a Haberarolrieii Ha CTEHKY BOJTHOM.

- Bo3HuKaeT oTpakeHHasi BOJTHa Pa3peXKeHus, ABMKYILAsCS OT CTeKU. Mexy CTeHKOU 1
BOJTHOM Ta3 IBUXKETCS OT CTEHKU. [laByieHre B 3TOM 06/1aCTH YMEHBIIIEHO 110 CPAaBHEHUIO
C JIaBJIeHHEeM 10 B3aMO/IeHCTBYS.

ITpu mosneTe B BO3/lyXe C TUTEP3BYKOBOM CKOPOCTHIO 3aTYIVIEHHOTO Tejla 00pasyeTcs
OTOIIE/IIHI OT Te/Ia CKaueK YIUIOTHEHWSs, [[eHTpa/bHas 4aCTh KOTOPOTo Mojj00Ha
MPSIMOMY CKauKy YTUIOTHEHWS.

ITapameTphbI ra3a 3a 3TUM CKayKOM OTJIMUYAFOTCS OT TTapaMeTPOB, KOTOphIe
COOTBETCTBYIOT TEOPUHM CKAUKOB B W/Iea/TbHOM Ta3e. [IpuurHa 3TOro — peakiiuu,
MPOTEKAOII1e B BLICOKOTEMITEPATyPHOM BO3/yXe.

Bribepute BepHOe Ha Baril B3misi/l OT/IMUKMe TTapaMeTPOB 3a CKAYKOM YTUIOTHEHHS OT
CiTydast uieaabHOTO rasa.

- TemriepaTrypa 3a CKaukoM CYy11leCTBEHHO CHI)KaeTCs TI0 CPaBHEHUIO C UfieaJbHbIM
rasom

- TemmiepaTrypa 3a CKaukoM CyI1]eCTBEHHO TIOBLIIIIAeTCs [0 CPaBHEHUIO C HeabHbIM
rasom

- Temmneparypa 3a CKauKOM OCTaeTCsl HeM3MEHHOM 10 CPaBHEHHIO C W/iealbHbIM Ia30oM.
[aBneHue CylljeCTBEHHO TOBLIIIAETCS

- Temrieparypa 3a CKQUKOM OCTaeTCsi Hen3MeHHOM 110 CPaBHEHHIO C HleaIbHbIM Ta30M.
[aBneHue CyiieCTBEHHO MTOHMKAETCS

OpHUM U3 pa3zienoB TeOpPeTHUeCKON IMPOAUHAMUKU SIB/ISETCS TEOPUsI CTPyH
HJeanbsHON HeCKUMaeMoM XUAKOCTU. [TonoykeHMs 3TOM TeOpHUY 4aCTO UCIIO/b3yHOTCS
TIpU pelleHUH NIpaKTUYeCcKUX 3aad. Ha ocHOBe 5ToM TeopuM CTPOUTCS pellieHre 3aZauu
0 KyMY/ATHBHBIX Ooerpuriacax.

BbI6epI/ITe BE€PHOE Ha Bain B3IJId4/[, TI0JIOKeHHEe O CBOMCTBAax TeUEHUs B CTpye I/I,Z[ea]'I]:HOI‘/JI
HeC)KMaeMOon XKUOKOCTH.

- TaBneHue BO BCelt 00/1aCTH TeUEHUS TIOCTOSTHHO
- TemriepaTypa BO BCeM T10jie TeueHUs SIBJISIeTCS TOCTOSTHHOM
- CKOpOCTh Ha TpaHulie CTPYH UMeeT MOCTOSIHHYIO BeJTMUMHY

- KonmnuectBo JABIDKeHHWA MaTEpHaﬂbHOﬁ YacCTULbl BO BCeH 00/1aCTH TeUeHHUs ITOCTOSTHHO
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