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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
METO/JIbI MATEMATHUYECKOI'O MOJIEJTMPOBAHUSI CUCTEM APTWIJIEPUVICKOTI' O,
PAKETHOI'O M BOMBOBOI'O BOOPY >XEHUA

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-22 — criocoGHOCTb caMOCTOSITe/IbHO pa3pabaTbiBaTh MaTeMaTHueckre Mofienu (hU3ndecKux MpoLeccoB
NpY QYHKLIMOHUPOBaHUM 00pa3i[oB OOETPHUITacoB U B3phiBaTesneit

OIIK-12 — crnocoOHOCTh KaueCTBEHHO W KOJMUECTBEHHO OLIEHWBAaTh pe3y/IbTaThl, MaTeMaThdyeCKd
(opMynMpoBaTe TIOCTAHOBKY 3aZiaud M pe3y/lbTaTbl ee pelleHds] TPUMEHUTeIbHO K TPOeKTHUPOBaHMIO,
TIPOU3BO/CTBY, UCITBITAHUSIM U IKCIUTyaTalii O0enpUIiacoB 1 B3pbIBaTeslel pa3/IMYHOro TUTIA Y Ha3HaueHus!
OIIK-14 — crmocoOHOCTb MOJEIMpOBaTb M WCIO/Ib30BaTh W3BECTHBIE DeILeHHs B HOBOM IIPUJIOKEHUH
MIPUMEHUTENEHO K TIPOEKTUPOBAHWIO, TIPOM3BOACTBY, HCIMBLITAHUSAM U 9JKCIUTyaTaluu OOemnpuracoB U
B3pbIBaTesiell pa3IMuHOro TUIA M Ha3HaYeHUst

DOpPMHUPOBaHHIO KOMITETEHI[UH CITY>KUT AOCTKEHUE CJIeIYIOLINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-22

3HAHUS:

Ha YpPOBHe Npe/iCTaBeHuI:

* TiepeueHb PU3NKO-MeXaHUUeCKHX TPOLIECCOB, OTpeAesoX QyHKIMOHUPOBAaHWE TUTIOBBIX CHCTEM
PaKeTHO-apTU/IJIEPUHACKUX BOOPY)KEHHMI W OO0erpuriacoB K HUM KakK Ta30-KUJKOCTHBIX TeIIOMeXaHWdeCKUX
CHCTEM TBep/bIX U AedopMUPYyeMbIX Tes, Habop THUIOBBIX JU(depeHIHaIbHbIX yPAaBHEHHUM, UCTIONb3yeMbIX
JUIA OMTUCAHUS 3TUX TPOIIECCOB C YYETOM WX B3aMMOCBSI3M, HAOOD THITOBBIX KOHEUYHO-PAa3HOCTHBIX CXEM,
WCTIO/Ib3YeMBIX TMPH armpoOKCUMAIlMU 3TUX YPaBHEHUH M HAabOp METO/OB pEIleHHs BO3HUKAKOU[UX CHCTEM
anrebpanuecknx ypaBHEHHH.

Ha yPOBHE BOCTIPOW3Be/I€HHUSI:

* COBpeMeHHble MeTO[bl UWCJIEHHOW peanu3aludl cucteM JuddepeHIMaTbHBIX ypaBHEHUH,
OTTMCHIBAIOIINX THUTIOBbIE TPOLIECCHl  0A/UTUCTUYECKOTO  (DYHKIMOHWPOBAHWS PaKeTHO-apTH/UIEPUHACKUX
KOMTI/IEKCOB U OOENpUIiacoB K HUM;

* MeTOZBI MPOrPaMMHOM peanr3arii MaTeMaTHyecKrX Mojiesieid B paMKax COBpeMeHHBIX TTPOTPaMMHBIX
KOMILJIEKCOB;

* MeTO/IbI rpadrueckoil 06paboTKH, BU3yanv3aliy U TIpe/CTaB/IeHus pe3y/IbTaToB PacueToB MPOLIeCCOB
(hYHKILIMOHUPOBAHUS;

Ha YpOBHe IMOHUMaHUsI:

* yC/IoBUs, 00€eCTeurBaroliye YCTOMUMBOCTh BBIUMC/UTENBLHBIX aArOPUTMOB W CIOCOOBI MPOBEPKU
aIeKBaTHOCTH Pe3y/IbTaTOB pacueToB (hM3UUeCKOU PeaslbHOCTH;;

YMeHUs:

TeopeTHUeCKHe:

* CTPOUTH MaTeMaTHuecKhe MO ¥ MeTOZAbl YMC/eHHON peain3alyi TUTIOBBIX COTIPSDKeHHBIX 3a/au
0anTUCTUUeCKOT0 (PYHKIIMOHUPOBAHUSI COBPEMEHHBIX CHCTEM paKeTHO-apTU/UIEPUMCKAX BOODYKeHUH W
00erpuIacoB K HUM;

TpaKTUYeCKue:

* WCITIOJb30BaTh METOBI pacuyeTa TOpPeHHs TOPOXOB B CHUCTeMax COOOIIAroIMXcsi 00BeMOB C
TIOABWKHBIMU 37IeMeHTaMH, MeTOAbI pacueTa MpOLIeCCOB TeII0-U MacCcooOMeHa TP BBICTpeJie, CTapTe paker,
BHyTpUKaMepHbIX rporieccoB B PITT U CTBOJILHBIX CUCTEMAX, NMPOCTPAHCTBEHHOI'O [[BIDKEHHUSI CHApSIOB M
pakeT TI0 TPaeKTOPUH, pasfiesieHUsi CHapsiZIoB U pakeT Ha TPaeKTOpHH, (HYHKLIMOHUPOBaHUS ra30-KUJKOCTHBIX
BBITECHUTE/ILHBIX CUCTEM OOETPUIIacoB;;

HaBbIKU:

pacueta (U3MKO-MEXaHUUECKUX TPOLIECCOB  Oa//TMCTUUECKOTO  (DYHKI[MOHHUPOBAaHUS  PAaKeTHO-
apTWUIePUICKUX BOOPYKEHHUH C TIOMOLLBIO MaKeTa MPUKIaZHBIX TPOrPaMM MAallMHHOTO aHasn3a

TerioMexaHudeckux cuctem "MATMEX";.

OIIK-12

3HAHUA:

Ha ypOBHe Mpe/CTaB/IeHUN:

* OCHOBHbIe 3aKOHbl MeXaHUKM W (U3MKU W MeTo[bl COCTaB/ieHWs Ha WX OCHOBE CHUCTEM
IuddepeHMaIbHBIX ypaBHEHU, OMNpedessiioluX (YHKUOHUPOBAaHWE COBPEMEHHLIX CHCTEM DaKeTHO-
apTWUIEPUICKUX BOOPY)KEHHH B PaMKaxX MojieJiel pa3/TMuHOro KJjiacca CJIOKHOCTH;

Ha YpPOBHE BOCITPOM3Be/IeHHsI:

* COBpeMeHHbIe MeTO/Ibl KOPPEKTHOM UMC/IEHHOM peasn3aliiy cucteM AuddepeHIMaTbHbIX YPaBHEHNH,
OTMCHIBAIOIINX THUTIOBbIe (PU3UKO-MeXaHHYeCcKHe MpoLecchl (YHKIMOHUPOBAHWS PaKeTHO-apTHU/IEPUHCKIX
KOMTI/IEKCOB U OOENpUIiacoB K HUM;

* METOZbl POrPaMMHOM peanu3aliy MaTeMaTuuecKruX Mogieneli B paMKaxX COBPeMEeHHBIX ITPOrPaMMHBIX
KOMIL/IEKCOB;



* MeTO/IbI Tpadrueckoi 00paboTKH, BU3yaIn3alviy U TIPe/ICTAB/IEHUs pe3y/IbTaTOB PaCcueToB MPOIeCCOB
(hyHKIIMOHUPOBaHUS;

Ha YPOBHE NOHUMAaHUS:

* ycCroBUsl, 00ecreunBarole yCTONUMBOCTb BBIUUC/UTEBHBIX aIrOPUTMOB M CIIOCOOBLI TPOBEPKHU
a/leKBaTHOCTH pe3y/bTaToB pacueToB (pU3NUeCKOl peasbHOCTH;;

YMeHUS:

TeopeTUYecKue:

* CTPOUTHb MaTemMaTh4yecKue MOJeMu U MeTOZbl UUC/AeHHOW peair3aliu TUIOBBIX COTPSDKEHHBIX 3ajjau
(YHKI[MOHUPOBAHHSI COBPEMEHHbBIX CUCTEM PAKETHO-apTUIIEPUHACKUX BOOPY>KEHHH 1 OOENpUIiacoB K HUM;

MpaKTUJeCcKue:

* WCIOMB30BaTh METOABl pacueTa TOPEeHWs TIOPOXOB B CHCTEMax COOOL[AONIUXCs OOBEMOB C
TOABWKHBIMU 37IEMEHTaMH, MeTO/IbI pacueTa TMpOLIeCCOB TeII0-U MacCOOOMeHa TP BBICTpeJie, CTapTe PaKer,
BHyTpUKamepHbIX IporeccoB B PITT u CTBOJIBHBIX CUCTEMAax, MPOCTPAHCTBEHHOI'O [BWKEHUs CHAapsZoB U
pakeT TI0 TPaeKTOPWH, pasfieJieHHsi CHapSiZIOB M PakeT Ha TPAeKTOPHH, (HYHKLIMOHUPOBAHUS T'a30-XKUJKOCTHBIX
BBITECHUTEJIbHBIX CUCTEM 0OeIpUITacoB;;

HABbIKU:

pacueta  (U3UKO-MeXaHUUeCKUX  TIpoleccoB  (YHKIMOHWPOBAaHWS  PaKeTHO-apTU/IePUMCKUX
BOOPY>KeHHI C TIOMOLI[bI0 COBPEMEHHBIX [TPOrPaMMHBIX CPe/ICTB;.

OIIK-14

3HAHUS:

(hM31KY OCHOBHBIX TIPOL[€CCOB, OMUCHIBAIOIINX (PYHKI[MOHUPOBAHUE CPE/ICTB TIOPAyKEHNS;

OCHOBHBIX METOZIOB POEKTUPOBaHUS CPEJCTB MOPaKEeHUS;;

YMeHUS:

TIPUMEHSITh CyIIIeCTBYIOIIME U pa3padaThiBaTh HOBbIe METOJUKH MTPOEKTUPOBAHUS CPEZICTB MOPayKeHNST;

pacyeTHOT0 0O0CHOBAHUS KOHCTPYKIIMHA CPEZICTB MOPayKeHUs Ha 3Tanax 6a/mMCcTHUecKoro U 3CKM3HOTO
MPOEKTUPOBAHUS;;

HABbIKU:

WCII0/Ib30BaHUsl COBPEMEHHBIX MPOTPaMMHBIX CpPeACTB AJisi MOJ|e/TMPOBAaHUSI OCHOBHBIX (PU3NUECKUX
TPOLIeCCOB, OMUCHIBAIOIIMX (QYHKI[MOHUPOBaHUE CPE/ICTB MOpayKeHMUs;

TIPOTPaMMHOM peanm3aliiy pa3paboTaHHBIX METOJUK IMPOEKTUPOBAHKS CPEJICTB TIOPAXKEHHUS;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa METOJABI MATEMATNUYECKOI'O MOJE/IMPOBAHUSI CUCTEM
APTUJIEPUVICKOI'O, PAKETHOI'O 1 BOMBOBOI'O BOOPY KEHMWSI siBisieTcs AUCIATIIMHOMN
o0sa3aTeIbHOM yacTH 0/10Ka 1 mporpamMMbl MOATOTOBKY 10 HaripaesieHuto 17.05.01 Boenpunacht u
e3pbleamenul.

CopepxaHve [OUCLIMIUIMHBI ~ SB/SETCA JIOTMYeCKUM MpofoskeHneM gucuurivH:  OU3UKA,
KOHCTPYKIIMM U JENCTBUE BOEITPUIIACOB, BBICIIASI MATEMATHUKA, YCTPOMCTBO
BOEIIPUIIACOB, B3PBIBATE/IEM M CHCTEM YIIPAB/IEHUSI JEVICTBUEM CPEJCTB
ITIOPAXKEHNSA, TEPMOJMHAMUKA U TEIUVIO®U3UKA CPEJACTB IIOPAXKEHUA U
BOEITIPUIIACOB, TEOPUSA JHEPI'ETUYECKHUX MATEPUAJIOB, CHUCTEMBI
APTWUIEPUVICKOIO M PAKETHOI'O BOOPY)KEHHMS, ®U3MKA B3PBIBA U VYIAPA,
MATEMATNYECKUE METO/Ibl B MEXAHUKE.

CopepkaHvie AUCHUATTMHBI SIBSIETCSI  OCHOBOM  [I/II  OCBOEHMS JUCITUTLIVH: BBIHOHHEHPI]%,
IMOAI'OTOBKA K  IIPOOERYPE 3AIINTHBI n 3ALIUTA BBIITY CKHOU
KBAJTINMOUVKAIITMOHHOUM PABOTHL ITPEJINITVIOMHAS ITPAKTUKA.

[penBapuTebHBIE KOMITETEHLH, COPMHUPOBaHHBIE Y 00yUarOILerocs 0 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-11 — CrniocobeH OpUeHTUPOBATHCS B TIPOOJIEMHBIX CUTYaLUsIX M PeLlaTh CI0)KHbIe BOTIPOCHI
TIPOEKTUPOBAHUS, TIPOU3BO/ICTBA, UCTILITAHUS 1 IKCITyaTal[iy OOETIPUIAcoB U B3phIBaTesiell pa3iuuyHoro
THUIA U Ha3HAYeHUs]

e OIIK-12 — CnocobeH KayeCTBeHHO 1 KOJIMYeCTBEHHO OLIeHHBATh Pe3y/bTaThbl, MaTeMaTH4eCKH
(hopMy/nMpoBaTh IOCTAHOBKY 3aJaud U pe3y/bTaThl ee pPelleHus IPUMEeHHTeTbHO K TPOeKTHPOBAHUIO,
TIPOM3BO/ICTBY, UCTILITAHUSIM U IKCILTyaTaliy O0enpHIiacoB 1 B3pbIBaTe el pa3/IMuHOro THIA U
Ha3HaueHUs

¢ OIIK-2 — CrniocobeH caMOCTOSATe/TEHO IPUMEHSITH TIPHOOpeTeHHbIe MaTeMaThyecKue,
eCcTeCTBEHHOHAyUHble, COLMa/IbHO-3KOHOMUYECKUe U NTPodeCcCHOHa/IbHble 3HaHUS /1S pellleHNs]
VH)KeHEePHBIX 3a/ia4

¢ TICK-19 — CriocobeH 0pHeHTHPOBAThCsS B MHOTO0Opa3ui COBpEMEHHBIX 00pa3IjoB O0erpuriacos,
B3phIBaTesel, CUCTeM apTHWIJIEPUIICKOTO U paKeTHOTO BOOPY>KeHUs, EMOHCTPHUPOBATh 3HAaHUe UX
TeXHUUECKUX XapaKTePUCTHK U KOHCTPYKTHUBHBIX 0COOEHHOCTeH, MPUMEeHSIeMbIX MaTepHasIoB U
TeXHOJIOTUI

¢ TICK-20 — Crioco6eH 0CyIieCTBIATh PO(eCCUOHATBHYIO AeSITeTbHOCTh U TPUMEHSATh METObI
MareMaTHuyecKoro Mozie/IipoBaHusi 60eBoii 3hheKTUBHOCTH, HaZIeXKHOCTH, Oa/lNMCTHUKY, a9POAYHAMUKY,
B3pbIBa, BbICOKOCKOPOCTHOTO y/iapa, KyMY/ISILIMK, HallpsyKeHHO-/1e(hOpMHUPOBAHHOTO COCTOSIHUS U
paspy1ieHUss KOHCTPYKLM O0eNpHITacoB, a TakyKe COMYTCTBYIOLMX B3PbIBHBIX TEXHOIOTHHA 1
TeXHOJIOTUM JBOMHOTr0 Ha3HaYeHHs



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

HaumeHoBaHuUe pa3fenoB ¥ AUJaKTHYECKUX eIHHHILY

KYPC
CEMECTP

BCEI'O

AyguTOpHBIe 3aHATHS

B KOHTAKTHOMH

bopme

BCETO

Jlekuuun

JlaGopaTopHbIi
MPaKTHKYM

CamocrosiTe/IbHasA
pabora crygeHToB

®dopmupyemast
KoMneTeHus, %

TICK-22

OIIK-12

OIIK-14

Paszien 1. CucTeMbl BOOPY)KeHHH H GoenpHIackl Kak raso-
JKHJAKOCTHbIE Ten/IoMexaHHYeCKHe CHCTeMbI TBePAbIX H
nedopmupyembix Tesr. Jlekuus 1.1. [IpescTaBneHye mporecca
(yHKLMOHMPOBAHHS CHCTEMbI PaKeTHO-apTHJLIEPUICKOr0 BOOPY)KEHHUsI
ni Goerpunaca K Heif Kak 3ajjauu pacueTa AMHAMHKH e/JMHO# ra3o-
JKMJKOCTHOH TeIIOMeXaHWUeCKOH CHCTeMbI TBep/bIX U e()OpMHUPYeMBbIX
TeJ1. [IpeicTaB/IeHHe CUCTeMbI B BU/Ie COBOKYITHOCTH THITOBBIX 37IEMEHTOB
— COCY/I0B, KaHaJIoB, IIPOrpeBaeMbIX CTEHOK, TUITOBBIX MeXaHMUeCKHUX 1

5 9 rUzipaBIuuecKux nogcucteM. O61ast XapaKTepUCTHKa MaTeMaTH4eCcKUux
MoJie/Ieli 57IeMeHTOB U PaCYeTHOro MeTozia B LiesioM. Jlexiust 1.2,
TTpuMepbI Npe/iCTaB/IeHHs] KOHKPETHBIX TeXHHUeCKUX
YCTPOUCTB(apTHU/IIEPUICKII BBICTPE, PAKeTHBIH JjBUTaTe/b TBEP/IOro
TOI/IMBA, Pa3/ie/IsIoLasiCs ToJIOBHAs YaCTh HeyIpaB/sieMOro peakTUBHOTO
CHap#/ja, KOPPEKTHPYeMblii Ha TPaeKTOPUM apTU/LIePUICKUI WIN
pakeTHbI cHapsiA U rip. [Topsi/IOK MPUMeHeHHs! COOTHOLLEHHH
TepMOZIMHAMHUKH K OIMCAHHIO N3MeHeHH s [TapaMeTpoB pabouero T ena
repeMeHHOMN MacChl.

24

15

Paspen 2. Pacyer BHYTPHGA//IMCTHYECKHX MPOLIECCOB NPH FOPEHUH
MOPOX0B B CHCTEMAaX CO00LIALIHXCS 00beMOB C OBIKHBIMU
snemenTamH. Jlekiys 2.1. CTpyKTypa TUIIOBOTO COCY/ia Teruio-
MeXaHH4eCKO# chcTeMbl. Pabouee Teslo CHCTeMBI KaK reTeporeHHasi CMech
6GUHAPHO# ra30Boii (a3bl, FOPALIUX YaCTUL] T0POXA U HHEPTHBIX YACTHL]
TBEPZOro OCTaTKa OT ropeHnst. OCHOBHBbIe (hU3HUeCKUe JOIyIeHHs].
‘YpaBHeHHe COCTOsHUsI GUHAPHOIT cMecH Ta30B. JIekuus 2.2. YpaBHeHHs
M3MeHeHHsl MaCCOBBIX NTapaMeTPOB ra30-TOM/IMBHOM CMeCH B TUTIOBOM
cocyze (ypaBHeHHe U3MeHeHHst MacChl ra30Boi (a3bl, ypaBHeHHe
M3MeHeHHUs MaCCOBOI1 J0/IM TIepBOi KOMITOHEHTbI ra30Boii (assl,
ypaBHeHHe U3MeHeHHMs MacChl TOPSIIUX 3epeH TOI/IMBa, ypaBHeHHe
M3MeHeHHs MacChl TBepP0ro ocTarka) Jlekuus 2.3. YpaBHeHHs! M3MeHeHHs!
SHepreTHyYeCKUX apaMeTpoB ra30-TOIUIMBHON CMeCH B TUTIOBOM COCY/e
(YpaBHeHHe U3MeHeHUsl BHyTPeHHell SHepruu ra3oBoii (assl, ypaBHeHHe
5 9 M3MeHeHHs1 CB0O0AHOro o6bemMa ra3oBoit (aser). Jlekuus 2.4. YpaBHeHHs
JIBVDKEHMSI TIO/JBYDKHBIX 371EMEHTOB CTEHOK, YPaBHeHHsl U3MeHeHHsl BeJlu-
YKH CBOZA 3apsi/j0B-MOHOO/IOKOB U 3epeH rnopoxa. JIekiys 2.5. 3aMblkaHe
yPaBHeHHi1 U3MeHeHHs! BHYTPHOa//TMCTHYECKHUX [TapaMeTPOB CHCTEMBI
coobjaroIuxcs 06beMoB. PacueT pacxXo0B 1pH TTepeToKe Tasa U3 cocysa
B COCY/I, pacueT TerIoBbIX MoTeph pabouero Tesa. Jlekuus 2.6. Pacuer
Tery1o06MeHa MeXX/y Ta30M U TBeP/bIM OCTAaTKOM, PacyeT KOHZYKTUBHOTO
Teryioo6MeHa MeXX/y TBeP/bIM OCTaTKOM M CTeHKaMH, pacueT CKOpoCTeit
CTaLMOHapHOTO ropeHHs MOpPoXoB. JIeKius 2.7. YueT npoLeccoB
repeHoca 3epeH 10poxa M3 cocyza B COCYy/, IPY TOpeH!H. YpaBHeHHe
M3MeHeHHUsI UMCIa 3epeH B COCy/e MPU UCTeYeHNH ra30-TOTUIMBHOW CMecH
yepe3 otBepcrHe. Jlekius 2.8. PacueT K03 (HHLIHEHTOB T1epeKpbITHS
OTBEPCTHI 3epHaMU 1 paboThl, COBEpIIIaeMOM Ta30M NPH TepPeTOKe 3epeH.
AJITOPUTM pacyeTa ropeHHsi ra30-MoOpPOXOBOH CMeCH B IIPOTOYHOM COCY/ie,
3ar10/THIeMOM M3 CME)KHBIX TI0/IOCTeH ¢ 3epHeHHBIMH 3apsilaMU. AJITOPUTM
pacyeTa ropeHust B IPOM3BO/ILHOM CHCTeMe COOBLIAOIMXCS COCY/IOB.

62

22

16

40

24

24

24

Paszpen 3. Pa3HOCTHBIE MeTOAbI PellIeHHsI CHCTeM 00bIKHOBEHHbIX
muddep @/IbHBIX YP: if. JTexuus 3.1. CeTouHble MeTO/bI
YHC/IEHHOTO peLiieHHs 0ObIKHOBEHHBIX Au(depeHL{aNbHbIX YPaBHEHHH.
OpHolIaroBble ¥ MHOTOIIATOBbIE, IBHBIE U HesiBHbIe. CTPYKTYypa
TOTPelIHOCTH YACIeHHBIX MeTo/0B. [lorperiHocTs MeTo/ia Ha 1are
MHTerpupoBaHusl (JIoKa/bHas OrpelHoCTb). SIBHbIe MeTo/bl PyHre-
Kyrra. Jlekuus 3.2. OLjeHKa JIOKa/IbHOM MOTPeLHOCTH Ha 1iiare
MHTerpupoBaHus 1o npasuity Pynre. OLeHKa /10Ka/IbHOM TOrPeIHOCTH Ha
5 9 OCHOBe KOMOHMHALIMK CIeLHaIbHO 10706 paHHbIX GopMyII.
ABromaTHyecKuii BHIOOP 1l1ara HHTerpUpOBaHusi 10 MeTozly PyHre u ¢
TIOMOLLBIO KOHTPO/IbHOTO WieHa Eroposa. Jlexiust 3.3. JKecTkue cucteMbl
ypaBHeHHi1. Oco6eHHOCTH HHTerpupoBaHust. OrpaHUUEeHHOCTh
BO3MOXXHOCTe#! IBHBIX cxeM PyHre-Kytra. IIpocTeiiiie HesiBHbIE METO/IbI.
Jlexuwst 3.4. MeToz uTepawuii yist HelMHeHHOro anreGpanyeckoro
ypaBHeHusi. MeTo pocThix ureparuii u Metog HetotoHa. OcobeHHOCTH
pacyeToB NpH pellieHnH 3a7ay BHyTpeHHe# G6ammctiuku [PKTMC 1
MPOCTPAHCTBEHHOTO /IBW)KEHHs! CHAps/I0B U PaKeT.

38

14

24

12

12

12

Paszpen 4. [luHaMHKa pasjie/ieHus1 60eNpUNacoB Ha TPaeKTOpuu-1.
Jlexupst 4.1. Pasgensirowmiicst 6Goernpurac Kak TerioMexaHuueckas
cucrema. JJiHaMKKa BCKPBITHSI HA TPaeKTOPUH BpalllaloLerocst
6oernpuraca C MPaBUILHO JBIKYILIUMCS KOPITyCOM, COCTOSII{UM U3

5 9 KacceTbl 1 0607104k, CHcTeMbl KOOpAUHAT. JleKius 4.2. GU3MKo-
MeXaH1YecKasi Mo/ie/lb 1poLiecca BCKPITHs. YpaBHEHHUs IBHIKEHHUs
LieHTpa Macc 6oernpunaca. YpaBHeHUs! ABIKEeHHs! KACCETbl OTHOCHTE/IbHO
o6osouku. Jlekuust 4.3. YpaBHeHHs paJjiabHOTO JBIDKEHHST H0€BbIX
3/1eMEHTOB. YPaBHeHHUsI CBOOO/HOTO JIBIKeHHsI GOEBbIX 3/IEMEHTOB.

20

14

Bcero 3a 9 cemecTp

144

51

34

93

50

50

50

5 10  |Paspen 5. luHaMuKa pasjesieHus G0enpunacoB Ha TPAEKTOPUH-2.
Jlexuwst 4.4. [InHaMUKa BCKPBITHSI Ha TpaeKTopun Goerpuraca ¢
TPOU3BOJILHO JBMIKYILIMMCSI KOPITYCOM U MOCTYTIATe/IbHO JIBHKYLLIAMUCS
OTHOCHUTEJILHO KOPITyCa OT/|e/ISIOLIMMUCS 60eBbIMH 3/1eMeHTaMu. PU3UKO-
MeXaHH4ecKasi Mozie/lb TpoLiecca paszeneHus. CHCTeMbl KOOP/JMHAT.

7

26

17

12

12

12
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YpaBHenus Diinepa-ITyaccoHa J1st JBIDKeHHs KOPITyca ¥ CBOGOJHOr0
[BIDKeHUs1 60€eBbIX 371eMeHTOB. Jlekiusi 4.5. YpaBHeHHe 0THOCHUTEILHOTO
[ABVDKEHUST 60eBoro 3/1emMeHTa. OHPEAEJIGHI/IQ CHU/T U MOMEHTOB,
JIefCTBYIOILMX Ha KOPITyC CO CTOPOHBI 60€BbIX 3/1eMeHTOB. UncieHHOe
MHTerpupoBaHue cucTeMbl AuddepeHLnanbHbIX ypaBHeHUH. JTekius 4.6.
JIMHaMHKa BCKPBITHSI HAa TPA@KTOPUH TOJIOBHOM YaCTH C MPOM3BO/IBHBIM
[ABIDKEHUEM pa3/esIfroliXcs TeJl B IIPOCTPaHCTBe. DusmnKo-MexaHnuecKas
MoJie/Tb poLiecca BCKPbITHSL. CHIbl B3aMMOZeCTBUS pa3/ie/IsIoLUXCs Tesl.
CocTaB cucremsl guddepeHLpaNbHBIX YPaBHEHHH MaTeMaTH4eCcKoi
MOZeJIH.

10

Paspen 6. /lunaMMKa ra3o-XMAKOCTHbIX BbITeCHUTE/IbHBIX CHCTEM

p 0B ¥ pacyer Hanps nedopmupyemsbIx coct 7
3/1eMeHTOB Ooenpumnacos. Jlexiys 5.1. PacueT JUHAMHUKH MOPILIHEBbIX
ra30-)KHU/IKOCTHBIX BHITECHUTE/IBHBIX CUCTeM GoenpuriacoB. THIIOBOIT ra3o-
JKH/JKOCTHBIN BbITeCHUTE/bHBINA IUINH/P. PU3NKO-MeXxaHuuecKast MOZe/b
TpoLiecca BbITeCHeHHsl. YPaBHeHHs H3MeHeHHs [TapaMeTpoB rasa B
rasoBoi rpocioiike rnog nopuiHem. Jlekuus 5.2. YpaBHeHUs! JABYKeHHs!
BBITECHSIEMOH MacChl XM/IKOCTH. 3aMbIKaloLI1ie COOTHOLIEHHS].
UnceHHBIN MeTOZ, pelilieHnst cucTeMsl AuddepeHianbHbIX YpaBHEHHH.
Jlexuwst 5.3. PacueT HanpspkeHHO-e()OPMUPOBAHHBIX COCTOSIHUI CHCTEM
CBfI3aHHBIX CTEP)KHel B KOHCTPYKLUsIX 60ernpHnacos. GU3HKO-
MeXaHHYecKasi I0CTaHOBKa 3a/layi. YpaBHeHHs! YIpyro-IlacTiueckoro
PacTsDKeHUsI-CKaTHs TUIIOBOTO cTepskHsl. Jlekuus 5.4. TuroBsle 3afaun
pacueTa pacTsDKeHHUsI-CKaTHst CTepIKHs. AJITOPUTM pacueTa fieopmaripii B
CHUCTeMe /IBYX CBSI3aHHBIX CTepPKHei.

36

12

24

12

12

12

10

Paspen 7. PacueT nporpeBa THNOBBIX CTEHOK KOHCTPYKIIMH CHCTeM
BOOpY)XeHHUs M Goenpuniacos. Jlexiyst 6.1.. KBasumHeiiHoe ypaBHeH1e
TEIIONPOBOAHOCTH C KyCOYHO HerpephbIBHBIMU K0o3hduLeHTamMu 15
OMNMCAHKS HeCTAL[IOHAPHBIX TETIOBBIX MOJIel MI0CKUX, LIMIMHAPHYEeCKUX
Y cepryecKrx cTeHoK. OCHOBHBIE TIOHSATHS TEOPHU Pa3HOCTHBIX CXeM:
annpoKCcUMaLys, yCTOHUMBOCTb, CXOAUMOCTD. SIBHBIE U HesIBHbIe
Pa3HOCTHbIE CXeMbI /7151 OJHOMEPHOTO YPaBHEHUs TET/IONPOBOAHOCTH.
Jlexuust 6.2. CxeMbl ApOGHBIX IAroB (CyMMapHOH anmpoKCUMALUN),
CXeMBblI T1epeMeHHBIX HarpaB/IeH il 1 CXeMbI TIPHOIKeHHOM
(axTopu3aLMu /st IByMePHBIX yPaBHEHUH Tern/onpoBoAHOCTH. JIeKiust
6.3 AnnpokcuMaliisi CeTOUHbIX IPaHUuHbIX ycaoBuii I, 1T v III poga
MeTO/IOM yMeHblIeHUs HeBsA3KU. MeTo/, CKa/IsIpHOM MPOTOHKH /15t
pelLeHNs CeTOUHBIX YpaBHeHUH. Jlekuus 6.4. VTepalliOHHBIN MeTog,
pacueta auHamuku [2KTMC B Liesiom. PacueT TernioBbIX IOTOKOB B
COCyZax OT ra3a K CTeHKaM.

36

12

24

12

12

12

10

Pa3pen 8. PacueT HecTalIOHAPHBIX TeUeHHH ra3oBbIX cMecer H
CKHMaeMbIX Kane/IbHbIX )KH/KOCTeH B KaHa/IaxX TenIoMeXxaHHYeCKHX
cucrem. Jlekuysi 7.1. OU3MKO-MexaHHUeCKast MOZie/Tb TedeHHs pabouero
Tesna B KaHazne IPKTMC. [JuddepeHLiranb-Hele ypaBHeHUst
HeCTaLMOHAPHOT0 TypOy/IeHTHOrO TeueHust GMHAPHOW ra30Bo cMecH s
OCpe/iHeHHBIX 110 CeUeHHI0 TapamMeTpoB 1oToka. OByl B/ ypaBHeHUH
KBa3WO/JHOMEPHOTIO TeueHUs! B MO/BHKHOM CHCTeMe KOOpAMHAT. JIeKiust
7.2. Pacyuet TernyioBbIX MOTOKOB U KO3((ULIEHTOB r1/IpaBInyuecKoro
COMPOTHB/IEHHS TPEHUsI TIPH TeUeHUH B KaHasax. TUIoBble rpaHIYHbIE
yc/ioBHs Ha cpe3ax kKaHanoB [PKTMC. Jlekuus 7.3. O630p pa3HOCTHBIX
MeTO/I0B pellleHHs ypaBHeHUH OJHOMepHOI ra3oBoil JUHAMMKH.
CpaBHUTe/bHBIN aHanu3. Jlekiys 7.4. SIBHO-HesIBHas CXeMa MpeJjuKTop-
KOPPEeKTOp MeTo/|a KOPPeKLUH MOTOKOB NepeHoca fiist 060611eHHOro
ypaBHeHHs KBa3UOJJHOMEPHOTO0 JIBM)KeHUs ra3oBoi cmecu. Jlekuus 7.5.
TunoBble ceTouHble rPaHUYHbIE YC/I0BUS Ha cpe3ax KaHanoB [DKTMC.
Crioco6bI MOCTPOEHHS CETOK, aJalTUPYIOLIUXCS K pa3mMepam U
0COOEHHOCTSIM TeueHHst B pacueTHO# obmactu. Jlekus 7.6. Pacuer
HeCTaLMOHAPHBIX TeYeHHH Karle/lbHbIX CKUMAeMBbIX )KHIKOCTel B KaHaslax
BBITECHUTE/IbHBIX CHCTEM.

46

18

12

28

14

14

14

Bcero 3a 10 cemecTp

144

51

17

34

93

50

50

50

Bcero no gucuunnHe

288

102

51

51

186

100

100

100

3.2. JIaGopaTopHbIii NPAKTUKYM

Ne
n/n

HauMeHOBaHHe
pa3jesa JUCHUAIUTHHBI

Homep u

Tema /1abopaTopHOro NpakTUKyma

Oo0nem,

ayp,.
JacoB

Pazgen 1. Cucremsl
BOOPY>KeHUH U
Ooernpurack! Kak raso-
>KUIKOCTHBIE
TeIIOMeXaHUUe CKHe
CUCTeMbI TBEPABIX U
nehopMHUpyeMBIX Tesl.

JIP1 PelteHue TeCTOBBIX 3a/jau IIPU pacueTe ropeHusi [I0OpOXoB B
cocynax I'TMC (ropeHue B 3aMKHYTOM 00beMe TIPH MOCTOSTHHBIX
CKOPOCTH U TIOBEPXHOCTH IOPeHus 3apsi/ia, IpoBepka baaHca Macc
1 00beMOB KOMITOHEHT I1pY FTOPeHHH NT0poXa B 3aMKHYTOM o0beMe,
M3MeHeHHe TIapaMeTpoB ra3a B 00beMe Ipy KPUTHUECKOM
WCTeueHNH Yyepe3 Majloe OTBEPCTHe, IIPU 3aTeKaHUH B OTBEPCTHE B
KPUTHYECKOM peKiMe, TTpoBepKa OanaHca Macchbl U SHEPIUU TIPU
repeTeKaHUU U3 COCyZa B COCYZ,.

Paspen 2. Pacuer
BHYTPHOA/INCTUUE CKUX
TIPOLIeCCOB TIPU
TOpeHUH TTOPOXOB B
cucTeMax
COOOIIAFOIINXCS
00BEMOB C
TO/IBVKHBIMU
3/IeMeHTaMH.

JIP2 PacueTHOe ucC/IejOBaHNe BJIUSHUSA TIepPeTOKa [I0POXOBBIX 3epeH
13 ra3oreHeparopa B pabouuii LUIMHAD Ha JUHAMUKY TPUBOJA.

Paspen 3. Pa3HoCTHBIE
MEeTOZbI PeLeHUs

8

JIP3 PacueTHOe ucc/ie/joBaHKe BHYTPeHHEeH OaluCTUKU
Tej1eCKOITMYeCKOro BBICTpesia C JBYXKaMepHOM TiIb30ii.
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CHUCTEM OOBIKHOBEHHBIX

b depeHIaTEHBIX
ypaBHEHUM.
Bcero 3a 9 cemectp 17
Paspen 5. [lunamuka
4 |Paspenenus JIP4 PacueT 1MHaMUKU BCKPBITUS Ha TPAEKTOPUH Paszesstolerocs 6
Goenpuracos Ha Goernpwuraca ¢ MPOU3BO/BHO JBMKYIIIUMCS KOPITYCOM.
TpaeKTOpUU-2.
Pasgen 6. [lunamuka
ra30->KUJKOCTHBIX
BbITE CHUTE/IbHBIX
g |cucTeM 6oernpunacoB 1 |JIP5 Pacuer gunamuku nopirHeBoit [7KBC ¢ 3akperisieHHBIM 8
pacyeT HaflpsPKeHHO-  [KOPITyCOM.
neopMUpyeMbIX
COCTOSIHWY 371eMEeHTOB
Ooenpumacos.
Pa3nen 7. Pacuet
MPOTPeBa THUTIOBBIX JIP6 PacueT qrHaMUKU BLICTPe/ia U3 CTBOJILHOM apTU/IEPHICKOMN
6  |CTeHOK KOHCTPYKLUMH  |CHCTEMBI C yUeTOM MOCTENeHHOCTH BOCIIAMEHEHUs OCHOBHOTO 8
CHCTEM BOODY)KEHHUSI U |3apsi/ia U MporpeBa CTeHOK KOHCTPYKLIUU
Goenpuracos.
Paspen 8. Pacuer
HeCTalOHapHbIX
TeUeHU ra3oBbIX
v CcMecel U OKUMaeMbIX  (3aBepilieHre U 0(hopMIeHHE BBITIOJTHEHHBIX paHee 1a00paTOpHBIX 12
Karle/bHBIX KUJKOCTel [paboT
B KaHajax
Ter/IOMeXaHUYeCKUX
CUCTEM.
Bcero 3a 10 cemecTp 34
3.3. CamocrosiTenbHas pabdora crygenrta (CPC)
Ne Oo0neMm,
o/ Homep 1 HaumeHOBaHMe pa3fjie/ia ANCHUILIMHbI Copep)xaHue yueGHOro 3aaHus 4aCOB
Paszzen 1. Cuctembl BOOPY>KeHUH 1 GOerpuriachl Kak I/I3g HEHME TPEIY CMOTPEHHBIX
1  |ra3o0-XUAKOCTHBIE TeMJIOMeXaHUYeCKrue CUCTEMBI PaboteH rporpaMmon 15
IAKTUYeCKUX eJMHUL] [10
TBEP/IbIX U JIe()OPMUPYEMBIX TeJl. o
pPEKOMeH/yeMOU JIuTepaType
Pa3pgen 2. PacueT BHYTpHOA/UTUCTHUECKHX TIPOLIECCOB I/I3g HEHUE NIDELYCMOTPEHHbIX
2  |1pu ropeHUH TIOPOXOB B CUCTEMAX COOOIIAIOIUXCS e 40
00BEMOB C MOJBW)KHBIMU 3/IEMEHTAMHU. AMAKTUICCKIX CAMHHII 110
peKOMeH/yeMOU JIuTepaType
V3yueHue nipe/jyCMOTPEHHBIX
3 Pa3men 3. Pa3HOCTHBIE METOABI PEITIeHUS] CUCTEM pabouelt mporpamMmoit 24
00BIKHOBEHHBIX /iUt depeHIUaTbHBIX YPAaBHEHUH. IWJAKTUUYeCKUX eUHMUL] [10
peKoMeHyeMOU JTuTepaType
W3yueHue npe/yCMOTPEHHBIX
4 Pa3gen 4. [JuHamyKa paszeneHust 00enpHunacoB Ha paboueti mporpamMmor 14
TpaeKTopuu-1. IUJaKTUYeCKUX eJUHUL] 10
peKoMeHJyeMoM iTepaType
Bcero 3a 9 cemectp 93
W3yueHue nipe/yCMOTPEHHBIX
5 Pasgen 5. [luHamuKa pasjeieHns: 00ernpunacoB Ha pabouelt mporpaMmoi 17
TpaeKTOpuu-2. IWJAKTUUeCKUX eJUHUL] 10
peKOMeHJyeMoH hTepaType
Pasgen 6. [InHaMHUKa ra3o->KUIKOCTHBIX W3yuenue nipesyCMOTPEHHBIX
g [BPITECHHTE/bHBIX CHCTeM 0O0ernpunacoB ¥ pacueT paboueti mporpamMmori 24
HanpsKeHHO-Je(hOPMUPYEMBIX COCTOSIHUM 3/IEMEHTOB |IUJAaKTUUeCKUX eJVHUIL] 10
Ooernpuracos. peKoMeHJyeMoM iTepaType
7  |Pasgen 7. PacueT nporpeBa TUMNOBBIX CTEHOK N3yuenue nipefyCMOTPEHHBIX 24
9 27003




KOHCTDPYKLIMH CHCTeM BOOPY>KeHHs ¥ O0enpHIiacoB.

paboueti nporpamMmoii
UJAaKTAUeCKUX eJUHUL TI0
peKOMeH/lyeMOH JITepaType

Pasgen 8. Pacuer HecTallMOHapHBIX TeUEHU ra30BbIX

V3yueHue mpeyCMOTPEHHBIX
paboueti nporpamMmoii

8 |cMmecelt M CKMMaeMbIX Karle/IbHbIX KUIKOCTeH B 28
MUIAKTHUYEeCKUX eUHMI] I10
KaHa/IaX TelJIOMeXaHUUeCKUX CHCTEM. N
PEKOMEHIyeMOM JTUTepaType
Bcero 3a 10 cemectp 93

4. OPMbI KOHTPO/JIA OCBOEHUSA JTUCIHIUIT/IMHbI

CEMECTP HEJEJ/IN CEMECTPA
1/ 2|3 (4|5 6 | 7 (8/9 10|11 (12|13| 14 |15]| 16 17
9 JIP ap op JIP op Bormp. 3k3
10 JIP AP | JIP ap | JIP ap Borp.Jud.3au, gud. 3au.

YcnoeHble 0603HaUEHUS:

P — nparHocTuueckasi pabora;
JIP — naboparopHas paboTa;
Borip. 3K3 — BOIIPOCEHI K 3K3aMeHY;

Iud. 3a4. — quddepeHIIMPOBaHHBIN 3aueT.

Bonp.lud.3au — Bonpocs! K AuddepeHIIPOBAHHOMY 3aueTy;

Tekyuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYIEHTOB MPOBOJUTCS B [IVICKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:

[IMarHoCTUYecKasi pabora;

yabopatopHasi paboTa;

BOIPOCHI K 3K3aMeHY;

BOTIPOCHI K /I depeHIPOBaHHOMY 3aueTy.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:

3K3aMeH;
b depeHIMPOBaHHBIN 3aueT.

10
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. b. 3. Kopr ; BI'TY "BOEHMEX" um. [I. ®. YcruHoBa. Maremarrueckoe MOZe/IMPOBaHue JUHAMUKU
ra3oKUJKOCTHBIX TeTVIOMeXaHN4YeCKUX CHCTEM paKeTHO-apTU/IepriicKoi TexHUKU. Y. | BHyTpeHHss
0anTMCTHKA MHOTOIO/IOCTHBIX TTMpoMexanu3MoB. BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010, 40
3K3.

2. B. 3. Kopr, B. U. Ko3nog, H. A. Makapogell. . MaTemaTUueCcKoe MOZie/TMPOBaHNe U 3KCIlepUMeHTabHasi
0TpaboTKa crCTeM pa3ZiesieHUs peakKTUBHBIX CHapsijoB. Mocksa: FOpaiit, 2020, 371. pec.

3. B. 3. Kapr, B. U. Ko3nos, H. A. Makaposell. . Paszenenue Heyrpas/sieMbIX CHApAL0B CUCTEM 3a/III0BOIO
orud. M.: MawmHoctpoenue, 2008, 20 5k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. BeCTHUK aKa/leMUy BOEHHBIX HayK;

2. Boripocsl 06oponHo# TexHUKH. Cepust 16;

3. EcTrecTBeHHbIe ¥ TEXHUUECKME HayKW;

4. N3Bectus Poccuiickolt akafieMUU pakeTHBIX U apTWIJIEPUHACKUX HayK.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUIITVHBI, 3/IeKTPOHHbIE OMOMMOTeUHbIe CUCTEMBI:

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

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-O0MO/IHOTeUHAsI CUCTEMa;

3. https://ibooks.ru/ — OBC A#byKc.py - 3T0 60/bII0N BEIOOP aKTyanbHOM UTepaTyphl Jjisl Balllei
OUO/IMOTEKH B 37IEKTPOHHOM BH/IE;

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

5. https://urait.ru/ — I'naBHas — O6pa3oparesibHas miardopma FOpaiiT. 111 By30B U CCY30B..

CorpeMeHHbIe npodeccroHanbHbIe 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 6ubmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texa3kcriept — MIHGOpPMAaIMOHHBIM MTOPTal TEXHUUYECKOTO peryupoBanust: HopMebl, mpaBu/iia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] '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. Google Chrome.

5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ITpoekTop;
2. Google Chrome.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MeCTa CTy[€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
. K paoueii mporpaMme AMCLUILIHHbI
METOAbI MATEMATUYECKOI'O MOJE/IMPOBAHUSA CUCTEM APTWIJIEPUMCKOI'O, PAKETHOI'O 1 BOMBOBOI'O BOOPYJKEHUS

AnHoTanusa paboueii nporpaMMsl

Jucturuimaa METOJABI MATEMATHUYECKOI'O  MOJE/IMPOBAHUA CUCTEM
APTWIJIEPUMCKOI'O, PAKETHOI'O 1 BOMBOBOI'O BOOPYKEHUS sBnsieTcs AUCLUTUIMHOMN
obsa3arenbHOM uyacTu O010ka 1 TmiporpaMMbl TIOATOTOBKM 110 HarpaeneHuto 17.05.01 Boenpunacbl u
espbigamenu. [ducturimHa peanusyercs Ha @Qakynerere E Opyxue u cuctembl BoopyxeHusi BI'TY
"BOEHMEX" um. [].®. Ycrurosa kadenpoit E3 CPE/ICTBA ITOPAXKEHIWSA 1 BOETTPUITACHI.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
ITICK-22 criocobHOCTb CaMOCTOSITeIbHO pa3pabaThiBaTh MaTeMaTHUeCKHe MojeIn (pr3rueCKUX MpoLeCCOB MPU
(YHKIIMOHUPOBaHMHU 06pa3iioB 60eTpUIIacoB U B3phIBaTe/Iel;
OTIK-12 crocoOHOCTb KaueCTBEHHO W KOJMUECTBEHHO OL[eHWBaThb  pe3y/lbTaThl, MaTeMaTHUeCKU
(opMysMpOBaTh TMOCTAHOBKY 3aflaull U pe3y/bTaThl ee pelleHus TPUMEeHUTEe/IbHO K TMPOeKTUPOBaHUIO,
TPOU3BO/ICTBY, UCTIBITAHUSIM U SKCIITyaTal[iy O0erpUIacoB U B3pbIBaTe /el pa3/IMUHOro THUIA U Ha3HAUEHUST;
OIIK-14 criocoOHOCTb MO/IEIUPOBAaTh W WCIIO/b30BaTh W3BECTHBIE peIIeHWss B HOBOM TPHIOXKEHUM
MIPUMEHUTENTbHO K TIPOEKTUPOBAHUWIO, TPOM3BOAICTBY, MWCIBITAHUSAM M SKCIUTyaTaliu OOenpumnacoB U
B3pbIBaTe/ell pa3IMyHOro TUMA U Ha3HAYeHUs.

CopiepkaHue JUCLUIIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C )OPMHPOBaHWEM LIeJIOCTHOW CHCTEMBbI
3HAHWM TI0 OCHOBAM MaTeMaTHueCcKOro MOjle/TMpoBaHus (PH3UKO-MeXaHUUeCKHUX TIPOLeCCOB, OTIpe/IeNsIoIUX B
1esioM  (DYHKI[MOHMPOBAaHWE CUCTEM PAKeTHO-apTWIIEPUHCKUX BOOPY)KEHMH U OOENpHUIacoB K HHM,
pacCMaTpUBaeMbIX KakK eJWHbIE Ta30-)KUJKOCTHBIE TelJIOMeXaHUUeCKHe CUCTEMBI, a Takke II0/TyueHHe
COOTBETCTBYIOILleli COBOKYIHOCTH TPaKTUYeCKWX HABLIKOB pacueTa THUIOBBIX (PU3MKO-MeXaHUUeCKHUxX
TIPOLIECCOB U UMCJIEHHOTO DelleHUs] COMPSPKeHHBIX 3aflad AUHAMMKHU Ta30-)KUJKOCTHBIX TeryioMeXaHuueCKuX
CUCTeM TBepJbIX U JedOpPMUPYEMBIX Tesl, TepMOAWHAMUKH, THAPOTa30JUHaMUKH, a3pOJUHAMUKU, TeTUI0 - U
MaccooOMeHa, omnpe/iesIoUX (HYHKIMOHUPOBAHKE CHAPSIOB, PAKET M OOENpUIIacoB pa3iuyHOrO Ha3HAYeHUS.
OcCHOBHBIMU 3aZlayaMy AUCLUTUIMHBI SIBJISIETCS. YCBOEHME TeOpPeTHYecKOro ¥ MeTOJUUeCcKOro Marepuara,
cocTaB/isifolero 0asy /s METO/JI0B pacueTa OCHOBHBIX XapaKTEPUCTHK W3/leNWH, W3y4yaeMbIX B paMKax
crietpansHOCTU 17.05.01 «boernpunacel ¥ B3pbIBaTeIn».

[peniofaBanve AWCLMIIMHBEL TIpeJyCcMaTpyBaeT cieAyiomye (HOpMbl OpraHM3alud y4eOHOTO TIpoLjecca:
NeKuyy, mabopatopHble pabOTHI, KO/UIOKBUYMBI, CaMOCTOsiTeJibHasi paboTa CTyfeHTa, KOHCY/IBTalWy,
BBITIOJTHEHHE KypPCOBOM paboThI.

[TporpamMmoii [UCHUITIMHBI TIPEyCMOTPEHBI CJIeAYIOIIe BUABI KOHTPOJIS: TeKyllas arrectanus B (opme
c/laur 71abopaToOpHBIX paboT M 3TaroB KypCOBOM paboThl, pyOexHas aTTecTalys B GopMe KO/UIOKBUYMOB U
TPOMEXKYTOUHBIH KOHTPOJIb B (hopMe YCTHOTO 3K3aMeHa B 9-oM cemecTpe U quddepeHIIMPOBAaHHOTO 3aueTa B
10-om cemecTpe.

[TporpamMMoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJle[jyIoIie BH/bI KOHTPOJIS:

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE UHTEPBAJIbI B
cnenyrommx dpopmax:
¢ IMarHocTUYeckas pabora;
e jyabopaTopHasi paboTa;
e BOIPOCHI K 3K3aMeHY;
e BOMpOCHI K JuddepeHIIMPOBaHHOMY 3aueTy.

IIpomexyTouHas arTecTanus IIPOBOJUTCS B hopMax:
e 3K3aMeH;
e uddepeHMPOBAHHBIN 3aUeT.

O611aa  TPyZI0EMKOCTh OCBOEHUsSI JUCLMIUIMHBI cocTaBiseT 8 3.e., 288 u. TIporpaMMoW [JUCIUIJIMHEIL

TpelyCMOTPeHbI JIeKIIMOHHbIe 3aHsTusA (51 4.), maboparopHbiii pakTUKyM (51 u4.), camocTtosTenbHast pabora
cryzaeHTa (186 u).
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IIpunoxenue 2

. K paoueii mporpaMme AMCLUILIHHbI
METOAbI MATEMATUYECKOI'O MOJE/IMPOBAHUSA CUCTEM APTWIJIEPUMCKOI'O, PAKETHOI'O 1 BOMBOBOI'O BOOPYJKEHUS

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpyZ0eMKOCTb OCBOEHUS JUCLIMIUIMHEI cocTaBgeT 288 u., u3 Hux 102 4. ayJUTOPHBIX 3aHATUH, U 186

Y., OTBeJIEHHBIX Ha CaMOCTOSTe/IbHYI0 paboTy CTyzeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHSA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBHUU C ITonoxxeHueM o TeKYIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa

TpyRoeMKOCTB,
Jac.

TBePAbIX U [le()opMHPYyeMBbIX TeJI.

Pasp;en 1. Cucremsbl BOOPY)X€HHUHU U GOEHPI/IHHCBI KdK rd30-)>XH/IKOCTHbBIE TelyioMeXaHn4YeCKHue CuCTeMbl

N3yuenne
TIPelyCMOTPEHHBIX
paboueit mporpammori

b. 3. Kopr; BI'TY "BOEHMEX" um. [l. ®. YcruHoBa.
Maremaruyeckoe Moie/ITMpOBaHUe JUHAMUKU Ia30KUAKOCTHBIX

TervioMmexXxaHnyeCKmuXx CUuctemM paKeTHO-apTHﬂHepHﬁCKOﬁ TeXHUKU. 15
MTATAKTAYECKUX eTUHHUI]
0 DEKOMEH EMOﬁ Y. 1 BHyTpeHHHH 6aﬂf[I/ICTI/IKa MHOTOITO/JIOCTHBIX IMMTUPOMEXdHHW3MOB!
P a BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2010 (1)
JTUTEpaType
Wroro no pasgeny 1 15

CO00IAIIINXCH 00bEMOB C IOBH)KHBIMH 3/IEeMeHTaMH.

Pa3/1en 2. Pacuer BHyTpI/lﬁaJIJII/lCTI/I'IECKI/IX MponeccoB IIpy ropeHyuHy IMopoxoB B CUCTEMAX

Nsyuenne
TIPe/lyCMOTPEHHBIX
paboueit mporpammori

b. 3. Kopr ; BI'TY "BOEHMEX" um. [I. ®. YcruHoBa.
Maremaruueckoe MoZie/ITMpOBaHUe JUHAMUKU Ia30KUAKOCTHBIX

TeTIOMeXaHWyeCKUX CUCTeM paKeTHO-apTU//IePUNMCKON TeXHUKHU. 40
JAAKTUUEeCKUX eJUHUL]
10 DEKOMEHIVEMOi Y. I BHyTpeHHsis 0a//TMCTHKA MHOTOMO/IOCTHBIX ITUPOMEXaHHU3MOB:
P a4 BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010 (2,3)
JuTeparype
Wroro no pasgeny 2 40

Pa3gen 3. Pa3HOCTHBIE MeTOAbI PellleHUsI CHCTEM 00BIKHOBEHHBIX AU epeHHaTbHBIX YPaBHEHHIH.

N3yuenue
TIPelyCMOTPEHHBIX
pabouelt mporpammori

b. 3. Kopr ; BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa.
Maremaruyeckoe MoJie/IMpOBaHUe JUHAMUKU Ia30KUAKOCTHBIX

TeIIOMeXaHNYeCKUX CUCTeM paKeTHO-apTU//IePUNCKON TeXHUKU. 24
UIAKTUYeCKUX e[UHMULI .
10 peXOMEHyeMOH q.1 BHyTpeHH'S'IH 6ammcm1ia MHOT'OTO/IOCTHBIX TUPOMEXaHNU3MOB:
BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2010 (5)

JIUTeparype

Wrtoro no pasgeny 3 24

Pazgen 4. [luHaMuKa pa3jeeHus 00enpUNacoB Ha TPaeKTopuu-1.

N3yuenue
NpelyCMOTPEeHHbIX B. 3. Kapr, B. U. Ko3nos, H. A. Makapogel. . Maremarriueckoe
paboueii mporpamMmoii MOZIe/TMPOBaHKe U 3KCIIepUMeHTalbHast 0TPaboTKa CUCTeM 14
IUJAKTHUEeCKUX eIUHUI] | pa3jereHus peaKTUBHBIX CHapsifoB: Mocksa: FOpaiit, 2020 (5.3-
110 peKOMeHJyeMOi 5.4)
JIUTEeparype

Wrtoro mno paspeny 4 14

Pazpen 5. [luHaMuKa pa3je/ieHHs 00enpyuIiacoB Ha TPAEKTOPHH-2.
Nsyuenne b. 3. Kapr, B. U. Ko3nos, H. A. Makaposew. . Maremarnueckoe 17
TpeyCMOTPEHHBIX MOZie/IMpPOBaHKre 1 3KCIIepUMeHTasbHast 0TpaboTKa cucTeM
paboueii mporpammoi pasfiesieHus1 peakKTUBHBIX CHapsifioB: Mocksa: FOpatit, 2020 (5.5-
UIaKTUUeCKUX eJUHMUL] 5.6)
14 27003



110 peKOMEeHJyeMOi
JIUTeparype

Wroro no pasgeny 5
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Pa3pgen 6. [luHaMHKa ra3o->KMJKOCTHBIX BBITECHUTE/IBHBIX CHCTEM 00eNpPHUIIacoB H pacyer
HanpsDKeHHO-AeopMHPYeMBIX COCTOSTHHI 3/1eMeHTOB 00enpHuIacoB.

N3yuenue
TIPeAyCMOTPEHHBIX
paboueit mporpammori

b. 3. Kapr, B. U. Ko3nos, H. A. Makaposel. . MaTrematnueckoe
MO/Ie/TUPOBAHKE U IKCIIEPUMEHTAa/IbHasi 0Tpab0TKa CUCTEM

MAJAKTAUEeCKUX eIUHUI] | pa3jeneHus peaKTUBHBIX CHapsimoB: Mocksa: FOpaiit, 2020 (5.7- 24
0 peKOMeH/lyeMoH 5.9)
yiuTeparype

Wrtoro 1o pasgeny 6 24

Pa3pgen 7. Pacuer mporpeBa THIOBBIX CTEHOK KOHCTPYKIUH CHCTeM BOOPY)XeHHs U 00ernpuacos.

N3yuenue
TIpeyCMOTPEeHHBIX
paboueii mporpammoi

b. 3. Kopr, B. N. Ko3nos, H. A. Makaposell. . Pasnenenue

HeyIIpas/isieMbIX CHapsi[I0B CUCTeM 3a/I110BOro orus: M.: 24
AMASKTIHECKIX EAMHHMI MammHoctpoenue, 2008 (6.1-6.4)
0 peKOMeH/lyeMOH
JIUTeparype
Wrtoro no pazaeny 7 24

Pa3pen 8. Pacuer HecTalMOHAPHBIX TeUeHHUH ra30BbIX cMeceil U OKHMaeMbIX Kare/IbHbI

KdaHdJ/IdX TeIllJIoOMeXdaHHUYeCKHuX CUCTeM.

X XKUAKOCTEeH B

N3yuenue
MIPeAyCMOTPEeHHBIX
paboueit mporpammoi

B. 3. Kopr, B. 1. Ko3nos, H. A. Maxkaposel. . Pasgenenue

HeyIIpaB/isieMbIX CHaps[i0B CUCTeM 3a/I1I0BOro Oorus: M.: 28
AUAKTHHECKIX EAMHHII MarmHoctpoenue, 2008 (4)
10 PeKOMeH/lyeMoM
JIUTeparype
Wroro mno pa3zeny 8 28
15 27003




IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
METO/bI MATEMATUYECKOI'O MOJE/INPOBAHNSI CUCTEM APTWIJIEPUMICKOI'O, PAKETHOT'O 1 BOMBOBOI'O BOOPYJXEHHUSA

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta

e BOIPOCHI K 3K3aMeHY;

e jyabopaTopHasi paboTa;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
* JK3aMeH;

e uddepeHPOBAHHBIN 3a4eT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Bompocsl K 3K3aMeHy

1. TunoBo#i cocyz ra3oBoii TerioMexanndyeckoit cucteMsl (TMC). Ctpykrypa. OCHOBHEBIE [JOTTYIL{eHUS.
2. JIvuHeliHag ¥ MaccoBasi CKODOCTH FOpeHHsl 3ePHEHHOT0 TI0poXa.
3. OnpezenieHue Ta30MpUX0/a NPy TOPEHUH 3ePHEHHOTO TIOPOXa B CHCTeMe COOOLALIXCst 00beMOB Ha
OCHOBe JIMHeMHOM ¥ MacCOBOM CKOPOCTH TOPeHUSI.
4. YpaBHeHHe U3MeHeHHsT MacChl Ta30Boit ¢ha3bl B TUIIOBOM cocyae TMC.
5. YpaBHeHUe U3MeHeHHs1 MacCOBOH /10JTH TTePBOM KOMITOHEHTHI ra30Boit (a3sl B TUioBoM cocyze TMC.
6. YpaBHeHUe U3MeHeHUst MacChl FOPSIIUX 3epeH 1opoxa B TUIosoM cocyge TMC.
7. YpaBHeHUe M3MeHeHUs MacChbl TBEPOIo 0CTaTKa B TUIIOBOM cocyge TMC.
8. YpaBHeHUe u3MeHeHUsI BHYTPeHHel (110/iHOM) S3Hepruu ra3oBo (pasel B TUoBoM cocyze TMC.
9. YpaBHeHMe U3MeHeHHUs1 CBOOOJHOTO 0Obema Ta30Boi (haswl B TUoBoM cocyge TMC.
10. Cxema pelieHus 3asauu AuHaMUKU TMC B 1]e/IoM. YpaBHeHUS ABMXKEHUS TIO/IBUYKHBIX 3/1EMEHTOB B
HETIOZIBUJKHOM KOpITycCe.
11. YpaBHeHusi ©3MeHeHHsI BeJIMUMH CBOZA 3apsi/l0B-MOHOOJIOKOB 1 3epeH TOTUIMBA.
12. PacueT noBepxXHOCTH TOpeHHs U 00beMa 3epeH IPU UCTeUeHWH UK 3aTeKaHUY Ta30-TI0POX0BOM CMeCH B
cocyn TMC.
13. YpaBHeHMe U3MeHeHHs YKC/a 3epeH MpU UCTeYeHHH ra30-TIopoxoBoi cmecH 13 cocyga TMC.
14. AnropuTtM pacdeta ropeHus B cocyne TMC, 3aro/iHsieMOM ra30-TI0POXOBOM CMeChI0 U3 CMEeKHBIX
ra3oreHepaTropoB C 3epHEHHBIMU 3apsiZiaMA MOHOJUCIIEPCHOTO MTOPOXa.
15. Pacuet k03¢ dHLIMEHTOB NIepeKphITHs 0TBEPCTHUI 3epHAMU TIPH MCTeUeHUH Ta30-II0POX0BO CMeCH B
OTBepCTHe.
16. PacueT paboTEI, CcOBepiIaeMOi ra30M MpH MepeToKe 3epeH TBepAoi (a3l M3 COCyaa B COCYZ, U TIPU
JIBYKeHHU TIO/IBH)KHBIX 3/1EMEHTOB.
17. YpaBHeHHe cOCTOSIHUSI OMHAPHOW CMecH KOBOJIFOM-Ta30B U COOTHOLIEHUSI MEXX/y MaCCOBBIMU U
00BeMHBIMH [JO/ISIMM KOMITOHEHT.
18. CorpspkeHHBIEe 3aJjaui KOHBEKTHBHOTO TeryioooMeHa. ®opMynrupoBKa YCI0BHNA COMPskeHNs B hopme
IPaHUYHBIX YC/I0BUI ueTBepTOro poza. PopMynvpoBKa yCI0BUH COMNPsDKeHusI B (hOpMe TPaHUUHBIX yCI0BUM
TPeThero pofa. 3aKoH KOHBEKTHBHOTO TeryioobmeHa HetoToHa. [JocTOMHCTBA U HEJOCTATKH.
19. BanaHc Terna rnpy ropeHuH ra3o-ropoxoBoii CMecH B COCyJe.
20. PacueT TernioBbIX IIOTOKOB OT Ia3a K cTeHKaM. KOHBeKTUBHBIM, JTyUUCThIN U KOHLYKTUBHBIN TeIs10BOH
noTok. KoaduieHT KOoHBeKTUBHOTO TeryioobMeHa. KpurepranbHble cooTHOLIeHuUs AJist urcia Hyccenbra.
21. PacueT Termioo0MeHa Me/1y Ta30M U TBEP/IbIM OCTATKOM.
22. PacyeT 3Hepronpuxoza OT ropeHHst TOPOXOB U TBepAbIX TOIUIMB. I1onHas yzienbHas 3Heprus nopoxa npu
HauasbHOM Temmneparype. Ternsora cropaHusi. MI3oxopHas Temneparypa ropeHus. Cusa nopoxa.
23. Pacuet pacxopa ra3oBoi (a3bl IpH MepeToke KOBOJ/IIOM-Ta3a U3 COCy/a B COCYJ, UYepe3 OTBEPCTHe.

JTa6oparopHas pa6ora

JlabopaTopHast paboTa CUMTaeTCst BBHINOTHEHHOW YCIIEIIHO [P C/IeYIOLINX YCIOBUSX:
* TIPAaBUJIbHOE BBITIOJIHEHHE BCEX MYHKTOB, MPeAyCMOTPEHHbIX 3a/JaHUEM;
* IpaBU/IbHOE 0(hOpMJIEHHe OTYETA 110 1labopaTopHOii paboTe B COOTBETCTBHY C TPeOOBaHUSIMU

16



rocyzapcrseHssix cravzapros ECKII;
* yCrelIHas 3aljuTa J1JabopaTopHoii paboThI.

Bonpocs! k guddepeHpoBaHHOMY 3aUueTy

1. SIBHBIe 1 HesIBHBIE Pa3HOCTHBIE CXEMBI /7S PeIlIeH!s CUCTeM 0OBIKHOBEHHBIX AV depeHIraTbHbIX
ypaBHEHWH, pa3pelleHHbIX OTHOCUTEIBHO POU3BOAHOM.
2. SIBHble MeTozBI PyHre-KyTTa 2-4 nopsijka TOYHOCTH.
3. O1neHKa JI0KaJIbHOM MOTPEITHOCTH Ha I1are MHTerpupoBaHusi. Metog PyHre aBromaTriueckoro BeiOOpa mara
T10 BpeMeHH TIpY 33/laHHOW BeTMYMHe JI0KaAbHOM MOrpelHOCTH UHTerPUPOBaHUsI.
4. Boibop 111ara UHTETPUPOBaHUSI 110 KOHTPOJIBHOMY U/IeHY /151 IBYX CIlellda/ibHO Mozi00paHHbIX cxeM PyHre-
KyrTa. KoHTponbHbili uieH Eropoga.
5. YpaBHenus [lyaccoHa /151 TPOM3BOJHBIX HaNPaB/ISAIOIMX KOCUHYCOB CBSI3aHHOM CUCTeMBI KOOpIUHAT
CHapsi/ia B CTapTOBOM.
6. YpaBHeHus Diinepa-IlyaccoHa Ajisi omycaHusi IPOCTPAHCTBEHHOT'O IBU)KEHUS CHapsi/ja TI0 TPaeKTOPUM.
7. YpaBHeHUe TeIJIOTIPOBOJHOCTH [i/Isl OTIMCaHusI IIporpeBa CTeHOK TerioMexaHnyeckux cucrteM. Ciyuau
OJTHOMEPHOM 1 AByMEPHOM TeIIONPOBOAHOCTHU B TIJIOCKOM CTeHKe, B I[UIMH/[PUUeCKOM CTeHKe, OJHOMEePHOM!
TEIJIONIPOBOJHOCTH B chepruecKoil CTeHKe.
8. IlocTaHOBKa rpaHUYHBIX YCI0BUM 1, 2, 3 pofia. YC/I0BHSA CONPSKEHNS Ha MOBEPXHOCTAX pa3phliBa
Teryiodu3nuecKux CBOMCTB. ['Y Ha oc cCUMMeTpUX LUIMHAPA.
9. fIBHBIe U HesBHbIE PAa3HOCTHBIE CXEMBI [Ji/1s1 ypaBHEHUM TEeI/IONPOBOJHOCTH. YC/IOBUS YCTOMUMBOCTU.
10. YpaBHeHMe TeN/IONPOBOJHOCTH /i/Is IpUpallleHus TeMIlepaTyphl Ha 111are 1o BpeMeHHU.
11. [IByxc/oiiHasi TpexToueyHasi HesiBHasI CXeMa Ji/Isl ypaBHeHUsl TelslonpoBogHocTH (cxema KpaHa
-HuxkomncoHa).
12. MeToz, IPOCTBIX UTepaLvi [i/1s1 HeJIMHENHBIX CeTOUHBIX YPaBHEHUH HesBHBIX Pa3HOCTHBIX CXeM ypaBHEHMUS
TeTIONPOBOJHOCTH.
13. [IByMepHbIe ypaBHeHUs TeIJIONPOBOAHOCTU. PacliijernyieHue 1o NMpoCTpaHCTBEHHBIM KoopAuHaraMm . Metof,
TepeMeHHbBIX HallpaBIeHUH U MeTo/, IPOOHBIX II1aroB.
14. MeTo[, IPOrOHKY /i/1s1 PellleHNs] TPeXTOUeUHbIX CeTOYHbIX YpaBHEHU.
15. luHaMMKa BCKPBITHSI Ha TPAaeKTOPHH Bpalljarolierocst Goerpuriaca ¢ paBHWIbHO ABIKYIIIUMCS KOPITyCOM,
COCTOSIIIIMM U3 KacCeTbl ¥ 000/I0UKH U paJjialbHO BBIXOJSIIMX U3 KacceThl 60eBbIX 371eMeHTOB. OCHOBHBIE
JonyieHus. Beibop cucteM KOOpAWHaT.
16. ®u3MKO-MexaHUUeCKast MOZIe/Th TIPOLIeCCa BCKPLITUSL. YpaBHEHUS JBIKEHUS 1IEHTPa MacC boerpuriaca.
YpaBHeHUs1 JBU)KEHHS KaCCEThI OTHOCHTENTEHO 000JIOUKH.
17. YpaBHeHHUs paJjasbHOIO /IBIKEHHUS O0EBbBIX 3/1eMEHTOB.
18. OcHoBHas 3a/ja4ya BHeIlIHel 6a/UTMCTHKY /1711 CBOOOAHOTO ABIDKEHUS 60eBBIX 37IEMEHTOB.
19. [lnHaMMKa BCKPBITHS HA TPaeKTOPUM Ooerpuriaca C IpOM3BOJIBHO JABIKYLIMCS KOPITYCOM U
TMOCTYTIaTeIbHO JBIKYIMHCS OTHOCHUTEIbHO KOPITyCa OT/e/SIOIIMMUCS O0eBbIMU 7ieMeHTa-Mu. DPU3nKo-
MexaHuuecKasl Mofiesib rporiecca paszeeHus. CucTeMbl KOOpAUHAT.
20. YpaeHeHus1 Jiinepa-ITyaccoHa /s [BIDKEHUS KOPITyCca U CBOOOAHOTO JBW)KEHUSI O0EBBIX 3JIEMEHTOB.
21. YpaBHeHHe OTHOCHUTENBHOTO JIBXXeHUsT O0eBoro seMeHTa. Ornpe/iesieHre CUI 1 MOMEHTOB, JIeHCTBYIOIINX
Ha KOPITyC CO CTOPOHBI O0EBBIX 3/IEMEHTOB.
22. YUucneHHOe WHTETPUPOBaHUe CUCTeMbI U depeHIalbHbIX YPaBHEeHHUM.
23. /lnHaMyKa BCKPBITUS Ha TPaeKTOPHUY TOJIOBHOM YaCTH C TTPOM3BO/ILHBIM JIBH)KEHHEM Pa3zesIstoluXCs Teq B
rpocTpaHcTBe. PU3MKO-MexaHHUyecKas: MOZieJlb TpoLiecca BCKPBITHS.
24, Cunbl B3aUMOAEUCTBUS paszie/istolUXCs Tell.
25. CocraB cucteMsbl AuddepeHLIanbHbIX YpaBHEHUH MaTeMaTHiecKol MoJiesiu.
26. Pacuer fUHaMMKY MTOPIIHEBBIX Ta30->)KUJKOCTHBIX BHITECHUTE/IBHBIX cHcTeM Ooerpuracos. THIIoBoi raso-
JKUIKOCTHBIM BBITeCHUTE/IBHBIA LUIUHAD. PU3HKO-MexaHW4YecKas MOZieJlb NIPOLieCcca BbITeCHEHUS.
27. YpaBHeHUs U3MeHeHUs apaMeTpOoB ra3a B ra30BOM MPOC/IOMKe M07, OPLIHEM.
28. YpaBHeHUs IBWKeHHs BbITeCHSIeMOM MacChl )KUJKOCTH. 3aMbIKarollie COOTHOILLIeHUs. YHCIeHHbIN MeTof,
pelleHHs CUCTeMbl JuddepeHIMaTbHbIX ypaBHEHUH.
29. Pacyet Harpsi>keHHO-/ie(h)OPMUPOBAHHBIX COCTOSIHUM CHUCTEeM CBSI3aHHBIX CTePyKHel B KOHCTPYKLMSIX
6oernpunacoB. PU3MKO-MexaHUUeCcKasi T0CTAaHOBKaA 3a/jaui. YpaBHEHHS yIIPYTro-I11aCTUUeCKOro pacTshKeHUsI-
CKaTHsl TUIIOBOTO CTEPIKHS.
30. TunoBbIe 33/jauM pacueTa PacTsHKeHUs-CKaTHsl CTepsKHs. AJITOPUTM pacyeta JedopMariuii B CUCTeMe JBYX
CBSI3aHHBIX CTEpP)KHEe.
31. Kea3unuHeliHOe ypaBHEHHe TEeMIONPOBOJHOCTH C KYCOYHO-HeIPepPbIBHBIMU KO3 dULIIeHTaMU J/1s
OIMCaHUs HeCTal[OHAPHBIX TeTJIOBBIX MoJIel MI0CKUX, LIWIUHAPUYeCKUX U CpepruueCcKUx CTEHOK.
32. OCHOBHBbIe MOHATHUS TEOPUX Pa3HOCTHBIX CXeM: allPOKCUMaLusl, yCTOHUUBOCTb, CXOJUMOCTb.
33. fIBHbIe U HesIBHBIE PA3HOCTHBIE CXEMBI /I/Is1 OZIHOMEPHOIO YPaBHEHUS TeTIONPOBOJHOCTH.
34. CxeMbl JPOOHBIX I1aroB (CyMMapHO# armpOKCHMAaIFH), CXeMbl TIePeMeHHbIX HallpaB/IeHHi U CXeMBI
npubmKeHHOHN (akToprU3aLuK AJIs1 [BYMePHbIX YPaBHEHHH TeIlyIONPOBOAHOCTH.
35. AnmpoKcUMalys CeTOYHbIX TpaHUuHbIX ycioBui I, 11 v I1I popa MeTofoM yMeHbIlIeHUs] HEBSA3KH.
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36. MeToj, CKa/SIpHOU MPOTOHKM [i/1s1 pelleHUs TPEXTOYEUHbIX CETOUHbIX yPaBHEHHUH.

37. UtepayuoHHblil MeTos pacueTa guHamuku [DKTMC B Lenom.

38. PacueT TemnoBbIX MOTOKOB B COCyZax OT ra3a K CTeHKaM.

39. du3mKo-MexaHWUecKast Mojiesib TeueHust pabouero Tesna B KaHane [PKTMC. JuddepeniipansHbie
ypaBHEHUs HeCTALMOHAPHOTO TypOy/IeHTHOTO TedeHUs1 OMHAPHOW Ta30BOM CMeCH AIJisi 0CpeJHEHHBIX T10
CeueHHI0 [1apaMeTpOoB MOTOKaA.

40. O6uMii BU/, ypaBHEHUH KBa3WOJHOMEPHOTO TEUEHUSI B TIOBMXKHOW CUCTEME KOOD/MHAT.

41. Pacuet TeruioBbIX TTOTOKOB U KO3(h(MUIMEHTOB I'M/IPaBJINUeCKOTO COMTPOTUB/IEHNSI TPEHUS TIPH TeUeHUH B
KaHanax.

42. TuroBble rpaHUYHbIe YCJIOBUS Ha cpe3ax KaHanos [7KTMC.

43. O630p pa3HOCTHBIX METO/IOB PEIlIeHUs YPAaBHEHWI O[HOMEPHOM ra30Bou JuHAMUKUA. CpaBHUTE/TbHBIN
aHaus.

44. SIBHO-HesIBHasi CXeMa MPeJIMKTOP-KOPPEKTOP METO/[a KOPPEKIMU TIOTOKOB MepeHoca /iyt 060011[eHHOro
ypaBHEHUsI KBa3UOJHOMEPHOTO ABMXKEHUsI Fa30BOM CMeCH.

45. Crioco0Obl TOCTPOEHHST CETOK, a/JalTUPYIOLIUXCS K pa3MepaM U 0COOEHHOCTSIM TeUeHHs B PaCUeTHOM
obnactu.

46. PacueT HeCTallMOHAPHBIX TEUEHUM Kare/lbHbIX CKUMaeMbIX KUAKOCTell B KaHa/laX BbITeCHUTE/TbHBIX
CUCTEM

JK3aMeH

B neBsiTom cemecTpe MpoMe)XyToUHas aTTecTalysi IPOUCXOAUT B (hopMe 3K3aMeHa. [11s rmonyyeHus
OLIEHKU CTYJIeHT YCTHO OTBeYaeT Ha 3 BOIpoca U3 pa3/inuHbix pa3enos PII/]. KomnuecTBO MpaBUIbHBIX
OTBETOB OIpe/iesisieT UTOTOBYIO OLIeHKY:
1. Hu ofHOrO paBU/IbHOTO OTBETA - OLIeHKA "Hey[0B/IeTBOPUTEe/IbHO"
2. OzvH NpaBWIBHBIN OTBET - OLleHKa "yJ0Bl1eTBOPUTETBHO"
3. JlBa IpaBU/IbHBIX OTBETA - OLjeHKa "XopoIo”
4. Tpy npaBWIBHBIX OTBETA - OLleHKAa "OTVINYHO"

JuddepennmpoBaHHblii 3aueT

B necartom cemecTpe NpoMe)XXyTOUHas aTTeCTallysl IPOUCXOAUT B hopMe fuddepeHMpOBaHHOTO
3aueta. [l OJIyuyeHus OLIeHKM CTY[eHT YCTHO OTBevyaeT Ha 3 BOIIpOCa U3 pas/MyuHbIX paszesos PIT/I.
KonmuecTBO npaBU/IBHBIX OTBETOB OIpefe/isieT UTOTOBYIO OLIeHKY:
1. Hu ogHOrO NpaBU/IbHOTO OTBeTa - OLIeHKAa "He 3auTeHO".
2. OauH NpaBU/IbHBINA OTBET - OLI€HKA "'3aUuTeHO-yJ0B/IeTBOPUTENBLHO"
3. JlBa IpaBU/IbHBIX OTBETA - OL|eHKa "3a4TeH0-XOpOoLIOo"
4. Tpu npaBUWIBHBIX OTBETA - OLIeHKA "'3aUTeHO-0T/IMYHO"
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. Cucremsi
BOOPY)KEHHH U
Goenpunacel Kak ra3o- BONpOCh! K SK3aMeHy,
5 9 [KHAKOCTHBIE 24 | 9 4 5 15 6 6 6 g
JTaboparopHas paboTa
TenioMeXxaHH4YecKue
CHCTeMBbI TBeP/IbIX U
AedopMupyeMbIX TeI.
Pa3pesn 2. Pacuer
BHYTPHOAQ/UTHCTHYECKUX
MPOLECCOB MPHU rOPeHNN
5 | g [MOPOXOB B cHCTeMax 6 | 2 | 16 6 40 | 24 | 24 | 24 Bompocsl K 3K3aMeHy,
CO00IAroIINXCHA JlaboparopHas paboTa
00beMOB ¢
MOJABIKHBIMH
3/1eMeHTaMH.
Pazpen 3. Pa3HoCTHBIE
METO/BI P eLICHHHA Borpock K 3K3aMeHy,
5 | 9 |cucrem o0bIKHOBeHHBIX | 38 | 14 | 8 6 24 | 12 | 12 | 12
JlabopatopHasi paboTa
anddepeHnMaTBHBIX
YPaBHEHMH.
Pa3pen 4. [lunamuka
519 16’33‘“”"““" 200 6| 6| 0 | 14 | 8| 8| 8 | Bonpocsl k sk3ameny
OeNpHUIIacoB HAa
TpaekTopuu-1.
Bcero 3a 9 cemectp 144| 51 | 34 | 17 93 | 50 | 50 | 50
Pa3pen 5. [Ilunamuka Bompoci K
pa3peneHus
5 |10 Goenprmacos Ha 26| 9 3 6 17 | 12| 12 | 12 ,E[Hd)d)epe;la]iigOBaHHOMy
TpaeKTopuu-2. y
Paspgen 6. [lnunamuka
ra30->KUJKOCTHBIX
BBIT€CHUTE/TBHBIX Borpock! K
5 | 10 |cMCTem Goenpunacosm | oo | o |y g | oy | 4D | 12 | 12 |gudpdepermppoparHomy
pacuyeT HaNpsHKeHHO- 3aue
nedopMupyemMbIx Ty
COCTOSTHUM /1IeMEHTOB
Goenpumnacos.
Paspgen 7. Pacuer
MPOrpeBa THUMOBBIX Bompocsr K
5 | 10 |cTeHOK KOHCTPYKI{HI 36|12 | 4 8 24 | 12 | 12 | 12 |guddepeHipOBaHHOMY
CHCTeM BOOPYKeHHS H 3aueTy
Ooenpumacos.
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Pazpnen 8. Pacuer
HeCTAl[MOHAPHBIX
TeYeHHH ra3’oBbIX

cMecel U COKMMaeMbIX Borpocar K
10 . |46 | 18 | 6 12 28 | 14 | 14 | 14 |puddepeHITMPOBaHHOMY
KaneJIbHBIX JKHAKOCTel sauery
B KaHa/Iax
TenjioMexaHUu4eCKux
CHCTeM.
Bcero 3a 10 cemectp 144| 51 | 17 | 34 93 50 | 50 | 50
Bcero no gucuniuHe 288|102 | 51 51 186 | 100 | 100 | 100
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Kputepuu oneHuBaHus
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Bonpocbl omkpbimozo muna:

sIBnsieTcst U «OOMBIIHIA, UeM B TIATPOHHOM C/Ty4ae CyMMapHbIH CBOOO/IHBIN 00beM,
TI03BOJISIOIINI YBETUUUTh MeTaTe bHBIN 3apsifl.» JOCTOMHCTBOM WM HEZ0CTaTKOM
TeJIeCKOITMYeCKOM CXeMbl BBICTPesa v TioueMy?

sIBnsieTcst 1 «Hamure cBo6oziHOTO TIpoOera cHapsizja Tiepei KOHTaKTOM BeZyIero
TOsICKA C KOHYCOM CTBOJIa» JOCTOMHCTBOM WIU HelOCTaTKOM TejleCKOIIMYeCKOM CXeMbl
BBLICTpeJ/Ia U IoueMy?

sIBnsieTcst mu «Bosibliasi KOMIAKTHOCTE 60€BOH yK/IaJKU CHAPSIZIOB TeJleCKOIUeCKON
CXeMbl TIPY TPaHCTIOPTUPOBKE» JOCTOMHCTBOM WJ/IM HEIOCTaTKOM TejieCKOIMUe CKOH
CXeMbl BbICTpeJia U TIoueMy ?

SArnseTcs i «HeBO3MOKHOCTB BBICTPEJIa Te/IeCKOITMUECKHUM CHApPSIIOM U3 00BIYHOTO
apTUJIJIEpPUICKOTO CTBOJIa» 0CTOMHCTBOM WM HEJOCTATKOM TesleCKOIMUeCKON CXeMbl
BbICTpe/ia U oyemy”?

Urto Takoe yucno Kypanra?
Uro Takoe uncio Maxa?

Urto Takoe uncio PeliHonbaca?
Uro Takoe uncio Crpyxans?
Uro Takoe uucso [Ipanatis?

Ha urto pacxopyetcsi, coryiacHO epBOMy Hayany TepMOJUHAMUKH, KOJTMUECTBO TEIJIOThI,
M0ZBeIeHHOE K CHCTeMe?

Bonpocbl 3akpbimo2o muna:
Kakasi Mozienib pabouero Tesia MCTIO/IB3YeTCS B TEMJIOMeXaHU4YeCKOW CUCTeMe:

- CoBeplLIeHHBIH ra3

- OByx(a3Has reTeporeHHasi CMeCh [[ByXKOMIIOHEHTHOU TBepZOH (a3bl U
JIBYXKOMITOHEHTHOM TOMOT'eHHO ra30BOi cMecu

- TeTeporeHHasi CMeCh COBEPIIIEHHOTO r'a3a ¥ TBEPJOT0 0CTaTKa OT FTOPeHUsI opoxa-

YKa)KuTe KOMIIOHEeHThI Ta30BoM (ha3bl ITpU FOPeHUH 1opoxa B TUIIOBOM cocyznie TMC,
VICITI0JIb3yeMble TIPY pacueTe:

- T'a3000pa3Hble MPOAYKTHI CrOPaHUs TIOpOXa

- Bo3ayx, nepBoHa4a/sbHO 3alOIHSIOLIUN COCY]
- Tenmid

- Bomopog,

- YIJIeKUC/IbIH ra3

- Azot

- Kcenon

Ykaxkute Gu3rueckrie IPUUUHBI, OTIPEIe/ISIOIIIe TIOABO/, U OTBO/, TETIOBOM SHEPTUU K
ra3oBoi (aze ra3oTON/IMBHON CMeCH, TOPSILel B IPUHATOW MOZE/T TUTIOBOTO COCY/Ia:

- Bbljle/ieHre SHEPTHH B MPoIjecce ra3uUKaI[UK 3apsi0B-MOHOO/IOKOB ¥ 3€PeH TOT/IBa
TIPY TOPEeHUH

- KOHBEKTHUBHBIM TETI000MeH MeK/y ra30Bok (a30i 1 TBEP/bIM OCTATKOM
- KoHBeKTHBHBIH TeryioobMeH MexkAy ra3oBoi ¢a30ii U CTeHKaMy KOHCTPYKLIUN
- Jly4uCThIN TEMI000MeH MeXX/y Byx(ha3HOH ra30TOTTMBHOM CMeChIO B COCY/ie

- KoHAyKTUBHBIN TeTI000MeH MeXXIy MeXy TBepbIM OCTaTKOM, OCeAAI0IIM Ha
CTeHKU KOHCTPYKLUH, U CTeHKaMH
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- KoHBeKTUBHBIH TeTI000MeH MesK/ly ra30Boi (a30i v BHEITHEH cpefioi

- JIyuuCThIl TermooOMeH MeXKy TOPSILIUMHI 3epHaMU [T0POXa U TBEPbIM OCTaTKOM
OTMeThTe yC/IOBYs, HEOOXOUMBIE [I7Ts1 BOSMOXXHOCTH UCIIO/Ih30BaHUS TeOMETPUUECKOTO
3aKOHa rOpeHUst HaBeCKY 3ePHEHOT0 TI0p0Xa B HEKOTOPOM 00BeMe:

- [TapameTpsbI ra30Boii Cpe/ibl BO/IM3HM MTOBEPXHOCTH BCEX 3€PeH OIMHAKOBBI

- Bce 3epHa repBoHauasibHO UMEIOT OJMHAKOBYIO ()OPMY ¥ XUMUUECKHUI COCTaB
- Bce 3epHa BocriaMeHsIFOTCS OJHOBPEMEHHO 10 BCeli CBOeli TIOBePXHOCTH

- Pa3py1ienus 3epeH B rporjecce ropeHust He IPOMCXOJUT

- 3epHa TopAT B 3aMKHYTOM 00beMe U He BBITEKAIOT U3 Hero TMpy rOpeHuH

- 3epHa ropsaT B OAHOM 00LeMe U He 3aTeKaloT B Hero Ipy TOpeHuun
B uem 3ak/rouaeTcsi CBOMCTBO YCTOﬁ‘{I/IBOCTH BBIUMC/IMTE/IBHOTO d/ITOPUTMaA:

- He Bo3pacTaHue MorpemHoCcTH OKPYIVIeH!s B IIPOLieCce BbIUMC/IEHNH
- BOo3MO)KHOCTH pellieHust 33/laud € 3a/JaHHOM TOUHOCTBIO

- HerpepriBHas 3aBUCMMOCTE pe3yrbTaTra OT BXOAHBIX JaHHBIX
Uto Takoe «KecCTKas» crcrema auddepeHnaapHbX ypaBHeHn (CAY):

- Oto CY, onuchiBarolijasi pa3BUTHe TPOLIeCCa, TIPe/ICTaB/ISION[Er0 COO0iM
COBOKYTTHOCTbD JIByX WK 00Jiee B3aUMOCBSI3aHHBIX MPOIECCOB C CYIeCTBEHHO
OT/IMYAIOIIIUMUCS XapaKTepHbIMU BpeMeHaMU. [1py 3TOM I1ar MHTerprupoBaHuUs 10JDKeH
BBIOMPATHCS U3 YC/IOBUI TOYHOCTH pacyeTa caMoro ObICTPOTEKYIIero mporjecca

- Oto CY, copepkalljasi HeMMHEHHOCTH B TIPaBBIX YaCTAX YPaBHEHUM

- Oto CLY, copepikalijasi pa3pbIBHbIe (PYHKI[MM B MTPaBbIX YaCTSIX ypaBHEHUH
Kakoii MeTo mipeniouTUTe/ieH Npy peliieHUU >kectkot CY:

- HeIBHBIN
- IBHBIN
- IBHO-HesABHLIN

- HOMYSIBHBIU

OTMeTbTe CUTYyalU, B KOTOPBIX CYILIeCTBYIOT TOUHbIE pellleHus 3aiaul U KOTophle
MOYKHO HCIIO/Ib30BaTh TIPH TeCTHPOBAaHUU aJlTOPUTMOB:

- TopeHue opoxa B 3aMKHYTOM TeIJION30JIMPOBAHHOM 00beMe TIpH MO CTOSTHHBIX
CKOPOCTH U TTIOBEPXHOCTU TOPeHUst

- IameHeHue MapaMeTpOB I'a3d B 3dMKHYTOM TeIlJIOU30/IMPOBaHHOM obneme npu
KPUTHUUYECKOM HMCTE€UYEHNHU Uepe3 Majioe OTBepCTHe

- I3MeHeHMe TapaMeTpOB Tra3a B 3aMKHYTOM TeIJIOU30/IMPOBAaHHOM 00beMe TIpH
3aTeKaHWH B OTBEPCTHE B KDUTUUECKOM pEXHIME

- TopeHue 3epHEHOT0 NIOPOXa B 3aMKHYTOM TeIJIOM30/IMPOBAaHHOM 00BbeMe

- I3meHeHUe MMapaMeTpOB I'a3a B 3dMKHYTOM TeIl/IOM30/IMPOBaHHOM obneme npu
JOKPHUTHYECKOM HCTeUEeHUH Uepe3 Majioe OTBepCTue

OTMeTkTe CUTYyallyK, B KOTOPBIX CYIIeCTBYIOT 6as1aHCOBELIe COOTHOILIeHNs, KOTOPbIe
MO>XHO HCITI0J/Ib30BaTh ITPU TeCTUPOBAHKWH a/ITOPUTMOB!

- ITpu ropeHuM NIOpoxa B 3aMKHYTOM CUCTeMe COODIIAFOLIMXCST COCY/[0B CyMMapHast
Macca KOMITOHEHT pabouero Tejia He MeHSIeTCst
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- [1pu ropeHuy Mopoxa B 3aMKHYTOH CHCTeMe COOOLIAOIMXCS COCYA0B CyMMapHbIH
00beM KOMIOHEHT paboyero Tejia paBeH 00beMy COCYZIOB

- [Ipu TopeHUH MOpoXa B 3aMKHYTOH CHCTeMe COODIIAOIIUXCS COCYZOB BHYTPEHHSS
3HEprusi ra3oBoi (a3bl paboyero Tesia He MEHSETCS

OTMeTETe TTOIOKUTENBHBIE CBOMCTBA ABYXKdMepDHOI'0O
TeJ/IECKOITNMYECKOT'0 BLICTPE/Ia, KOTOPhIE NJO/DKHBI MTPUBECTU K PACTYy AyﬂbHOﬁ CKOpOCTH:

- 3a/iep>KKa BOCIIIAMEHEHHsT YaCTH MeTaTe/IbHOTO 3apszia, 06ecrieurBaroras
peasu3ariiio bosee «3aroHeHHOW» JUarpaMMBbI ZIaB/IeHUs B CTBOJIE

- Bo3Mo)KHO GO/TBININI YeM B CTydae MaTPOHHOTO BLICTPeia CBOOO/HbIN 00beM TH/Ib3bI,
MO3BOJISIFOLIUK YBEIUUUTh MeTaTe/IbHbIN 3apsi]

- OTCyTCTBUE YCUIUS pacriaTPOHUPOBAHUS-

Bonpocbl omkpbimozo muna:
BB nipeHa3zHaueHo [/1s1 BO30Y>KeHUs IeTOHAL[UU OCHOBHBIX

(BTopuuHbIX) BB

BB npuMeHs0TCS B KaUueCTBe Pa3phIBHBIX 3apsiioB
BB npuMeHs0oTCSl B KaUeCTBe TTIOPOXOBBIX 3apsi/ioB
COCTaBbI TIPUMEHSIIOTCS B Tpaccepax

CrocoOHOCTh JIETOHUPOBATh MO, BIUSTHUEM HE3HAUUTEbHBIX TEMJIOBBIX UH
MeXaHUUeCKUX BHEIIHUX BO3[eHCTBUI SIB/ISETCI 0COOEHHOCThIO BB

Bobiioli mepuo/; HapacTaHUs CKOPOCTHU TIPOL[ECCa ZIeTOHAIUH SIBJISIETCST 0COOEHHOCThIO
BB

lopenue siBnisieTCs1 XapaKTepPHBIM MEXaHU3MOM B3PbIBUATOTO Pa3/IOKeHUs 711
BB u COCTaBOB

OTHoILIeHHEe YyAaeJIbHbIX TEIJI0EMKOCTeH TpY NMOCTOAHHOM [aBJ/IEHUHN U obbeme
HAd3bIBAeTCs I[I0Ka3dTe/IeM

O6/1aCTh, MaccoBast CKOPOCTh TIPOJYKTOB JIeTOHALIMK B KOTOPOM paBHa HYJ/IIO Ha3bIBAeTCS
00/1aCTBI0

[aiiTe onpesienieHre akTHBHOM Macce BB
Bonpocb! 3akpbimozo muna:

CoracHo niepBoMy Havasly TepMOAWHAMHKH, KOJTMUECTBO TeIUIOThI, MOZBe/JleHHOe K
CHCTeMe PacxoAyeTcs Ha:

- VI3MeHeHWe BHYyTpeHHEeH 3HEPTUY TEPMOAMHAMHUECKON CUCTEMBI U COBEPIIIEHHE
CHUCTEMOM pabOoThI Hafl OKPY»Karolliel cpeioi

- MI3MeHeHMe 5HTPONUY U BHYTPeHHel S5Hepruy TepMOiMHaMUUeCKON CUCTeMbI
- I3MeHeHMe SHTaBITUK U pPab0OTy BHYTPEHHUX CHUJT TEPMOAWHAMHUECKON CUCTEMBI

- Tonbko Ha U3MeHeHWe BHYTpeHHel SHepruu TepMoJUHaMUUeCKOi CHCTeMbI
YienbHbI 005€M U3MepsSIeTCs B:

- M3/KT
- Kr/m3
-1/m-3

- M3

Kunetnueckast SHeprusi eIMHULILI MacChl U3MepsIeTCS B:
- m2/c2

- M2/(c2-Kr)
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- (M2-kr)/c2

- m/c2

YnenbHast TeMI0EMKOCTb U3MepsieTcs B:
- Ix/(K-kr)

- ITa/(K-kr)

- Jk/KT

- ITa/kr

1711 IOTUTPOITHOTO TIPOL[eCCa y/e/bHbIe TeIIOEMKOCTH ITPY MMOCTOSTHHOM /IaBIeHUH U
obbeme:

- OcraroTcs Heu3MeHHbIMU
- IIponopioHaabEHO U3MEHSIIOTCS
- HenponioprjoHambHO U3MEHSIOTCS

- OgyHaKOBBI
Yemy paBeH TOKa3aTeb TIOJUTPOIIBI AJist h306apHOTro rporiecca?

-0
1
-k

-3
UeMy paBeH IOKa3aTeb MOMWTPOIIBI /151 ©30TePMUUeCKOro mpoiiecca?

-0
-1
-k

-3
UYeMy paBeH T0Ka3are/ib TIOJIUTPOILI /151 arabaTryeckoro nporiecca?

-0
-1
-k

-3
UeMmy paBeH nokasaresb [I0JMTPOIIbI [j1s1 ©U30XOPHOI0 IpoLecca?

-0
-1
-k

- 00

BribepeTe HeBepHOe yTBepiK/JeHHe

Teopust TMAPOIMHAMUYECKOH /IeTOHALTAN:
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OIIK-14

Ne 1
Ne 2

No 4

Ne 5

Ne 6

Ne 7

Ne 9

Ne 10

Ne 1

Ne 2

- UCTIO/B3YeTCs [7Is OTIMCAHUS IeTOHAINY TOJTLKO XUAKUX BB

- TIO3BOJISIET CBSI3bIBATH MMapaMeTpbl UCX0HOro BB ¢ mapameTpamu mpoAyKTOB
JleToHalMu B I0CcKocTH YenmeHa-Kyre

- UCKJ/TIOUaeT U3 paCCMOTPEHUS 30HY XMMUUeCKOM peakluu

- He T103B0JIAeT paCCMaTPUBATh HG,ELOC)K&TBIIZ PeXUMBI JeTOHALIHU

Bonpocbl omkpbimoz2o muna:
Y10 Takoe KPUTUUYECKOe COCTOSTHHE 000/I0UKU CHapsiga?
Cuuraercsi, yTo cTabWIN3UPOBAHHBIN BpallleHHeM CHapsi/| YCTOWUMB, €CJTH BBITIOTHSIETCS

ycioBHe: 3HaueHue ko3 duimenTa o0

UeM XapaKTepH3yeTCsl HallpaB/IeHHOCTh CTaOWIM3UPOBaHHBIX BpalljeHHeM CHapsiZioB?

UTo moHUMAaeTCs TI0f, yCTOMUMBOCTBLIO CHapsi/la Ha TPaeKTOpUU?

UTto Takoe gepusanus’?

YKakute (akTophl, KOTOPbIE ONPEeAE/ISIOT JaJbHOCTD TI0/IeTa CHApsiZia B TIOCTaHOBKE
OCHOBHOM 3a/]auyl BHEIIIHeH 0a//THCTUKU?

3a cuet /IefiCTBYS Uero I71aBHBIM 00pa3oM MPOUCXOAUT YMeHBIIIeHe YITIOBOM CKOPOCTH
BpallleHUs CHaps/ja Ha TPaeKTOPUU?

Kakue cunoBbie pakToOpbl UCTIONB3YIOT 1S OTIpe/ie/ieHrsl TPaeKTOPUY CHapsiZia B
IMOCTAaHOBKE OCHOBHOM 3a/]auil BHEIIHeH 0a/I/IMCTUKI?

I,Z[élBJIeHI/Ie CHapsPKeHWs Ha CTEHKY W Ha AHO OIIpeAeaeTcd u
Harips>KeHUsAMU BO B3PbIBUATOM BelleCTBE COOTBETCTBEHHO

Kax cBsi3aHbI Mexxy co0o# JIMHeliHast ¥ yIJI0Basi CKOPOCTh CHapsifia B KaHasle CTBOIa?
Bonpocb! 3akpbimozo muna:
Kakue BHelllHWe CU/IbI [IeMCTBYIOT Ha CHapsi/i M YUUTHIBAIOTCS [IPY BBICTpesie?

- [JaBieHre MOPOXOBBIX ra30B
- llaBneHre CHapsOKeHUs

- Curna TsKeCTH

- Curnbl uHepLUY

- Cuibl COINPOTHUBJ/IEHWSA JBUXKEHUIO

Cusbl COTIPOTUB/IEHNS ABVKEHUIO CHapsiJja B KaHasle CTBOJIa apTU/IJIEPUICKOTO OpyAus
JIeJIAT Ha:

- CWJIBI TPEHUS OT peakiuy 60eBbIX rpaHell Hape30B
- CWIbI TPEHUSI OT peakluM XOJ0CThIX I'paHeli Hape30B

- CWJIBI TPEHUSI OT PeaKIuy Tosel Hape3oB
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- CWJIBI TPEHUS OT PeaKIuy JOHBEB Hape30B
- CWJIBI TPEHUS OT PeakLUy Be/IyILero Mosicka

- CWJIBI TPEHUS OT peakLvy Ha LIeHTPYIOLIYe YTO/IIeHHS
Ne 3 B klaccuueckoit mocTaHOBKe KakuMH (pakTopa orpeziesnisieTcs Ko3dduiiuerT
TMPOCKONMYeCKOW ycToHunBocTH 00?

- Yr10Basi CKOPOCTh ONPOKK/BIBAIOLLIE0 MOMEHTa

- YIyi0BOe yCKOpeHHUe ONPOKU/bIBAIOIero MOMeHTa
- ¥YrnoBasi CKOpOCTb POTaLyu

- YI710BOe yCKOpeHue poTaLuu

- YIi0Bast CKOPOCTb IIpeLieCCUU

- YrnoBoe yCKOpeHHe TpeLieCCUn
Ne 4 [Ipy ymeHbIIEHMY [JIMHBI X0/la HAPE30B CTBOJIA OPYLUS. ..

- YBe/mMuMBaeTCs yIvIoBasi CKOPOCTh CHapsifia
- YMeHbIlIaeTCs [lepyBaljis Ha TpaeKTOpUn
- YnyuliaeTcsi TMPOCKONMYecKasi yCTOMYMBOCTb

- YiyuliaeTcsl HanpaB/IeHHOCTb T10/1eTa
Ne 5 KakrMu KputepusiMy oripefiesisieTcsl IpaBU/IbHBIN T0/eT cHapsia?

- YCTOMUMBOCTBIO

- HaripaBiieHHOCTBIO
- CTabH/IbHOCTLIO

- KyuHocTtsro

- TouHOCTBIO TIOTIAZAHKS
Ne 6 Yem xapaKTepu3yeTcsl yCTOWUMBOCTb CTaOUIM3UPOBAHHBIX BpallleHHeM CHapsioB?

- YI7I0M HyTallMK B Havajie TPaeKTOPHH
- KosdduimeHTOM rpoCKOITAYe CKOM yCTOHUMBOCTU
- OTpuLiaTe/TbHBIM IEKDEMEHTOM 3aTyXaHUs KoyiebaHui

- CraTryecKyM 3aracoM yCTOHUHMBOCTH

Ne 7 YcraHOBUTE B XPOHOJIOTUUECKOM TIOPSIJKe C/ieJOBaHUS XapaKTepHble Mepuo/bl
BHYTpeHHeH 0a/TUCTUKH

1. [Tepuog dopcupoBaHust

2. Ilepuop BocriaMeHeHUs

3. Ilepuon nmocnencTBys

4. [TupofyvHaMUUeCKUI TepUof,
5. Ilupocrarnueckuii eprog

6. TepmoamHaMHUe CKU TTEPHO/,

Ne 8 YCTaHOBUTE COOTBETCTBHE MEXKY XapaKTepPHBIMH TIepUOZaMK BHYTpeHHel Oa/lTuCTUKH
Y TIpolieccaMy, POUCXOASAILIMMU B KaHasle CTBOJIa
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1. [Tepuog dhopcupoBanus

2. Ilepuop BocTIIaMeHeHHsT

3. Ilepuopn nocnencTBys

4. ITupogrHaMUue CK1i Tepro/

5. [MupocTrarnyeckuii mepuos

6. TepmogrHaMyYeCKU epUof,

A. TopeHune nopoxa, CHapsiJ JBUXeTCs
b. T'openue nopoxa, CHapsifi, MOKOUTCSA
B. CHapsg nokuziaeT 1yabHBIA cpe3

I'. Tlopox cropen, cCHapsiZ, ABUXeTCs
. BocryiaMeHsieTCsl 0CHOBHOM MeTaTe/TbHbIN 3apsif,

E. Benymuii nosicok Bpe3aeTcs B Hape3bl KaHasa CTBOJIa

Ne 9 Kakue momyiiieHust BBOASTCS TIPYU pacueTe Ha IMPOYHOCTb CTEHOK KOpITyca CHapsi/ia B
30He Belylllero nosicka no Meroay A.A. VabrolvHa.

- Marepuan Koprmyca n30TporneH

- Kopmyc siBsieTcst osbIM

- Kopniyc nipezictaBsier co6ob 1UIHHAP O0eCKOHEUHOM JTUHBI
- Ha xopmyc feficTByeT peakiysi Be[yII[ero MosiCcKa

- Ha kopmnyc fieiicTByeT cuia UHEPIUH

- Ha xopnyc feiicTByeT faBieHre IOPOXOBBIX Ta30B
Ne 10 Uem xapakTepu3syeTcs JUHAMUUeCKasi HeypaBHOBEIIEHHOCTb CHapsija?

- Iuc6anancom D1

- Oucbanancom D2

- PaccTosiHuem Mexxy TI0CKOCTSIMU TpUBeieHNs aucbanancos D1 u D2
- YoM mexay aucbanancamu D1 u D2

- Konebanusmu CHaps/Ja B KaHa/ie CTBOJId OpyAus
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