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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)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa E3 CPE/ICTBA TTOPAXKEHUSA 1 BOETIPUTTACHI
Kspt Bopuc 3BanbioBuy, 4.T.H., ipodeccop, 3aBeyromiuii Kadenpoi

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel E3 CPEJICTBA ITOPAJKEHUSI 1 BOEITPUITACHI

3aBenyromuii kadenpoii 3Hamenckuii E.A., K.T.H., f01].

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E3 CPEACTBA IIOPAXKEHVSA N1 BOEITPUITACHI

3aBeayroimii Kadeapoii 3uameHckuit E.A., K.T.H., [O1I.




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:

OTIK-12 — CriocobeH KauecTBEHHO W KOJMUYECTBEHHO OLIEHUBATh pe3y/bTaThl, MaTeMaThuyecKu
(opMy/nMpoBaTh MOCTAHOBKY 3a/laud M pe3y/abTaThl ee pelleHus] NMPUMEHUTeNbHO K MPOeKTUPOBaHHIO,
TIPOU3BO/ICTBY, UCITBITAHUSIM U IKCIUTyaTalii OOeTNpUIIacoB U B3pbIBaTesleld pa3MMyHOro THIIA U Ha3HaueHust

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
OIIK-12

3HAHUS:

Ha ypOBHe Mpe/CTaB/1eHUN:

* OCHOBHbIe 3aKOHbl MeXaHUKM U (GU3UKU U MeTo[bl COCTaB/eHUs Ha WX OCHOBE CHUCTEM
IvddepeHManibHBIX  ypaBHeHUM, oripefienstoimxX (yHKIIMOHMPOBAaHWE COBPEMEHHBIX CHUCTeM pPaKeTHO-
apTWI/IepUIICKIX BOOPYKEHUI B paMKax MojieJieli pa3/IMuyHOro Kjacca CJI0XKHOCTH;

Ha YPOBHE BOCIIPOU3BE/IeHUS:

* COBpeMeHHbIe MeTO/Ibl KOPPEKTHOM UMCIeHHOW peanu3aliuu cucteM auddepeHHaIbHBIX ypaBHEHUH,
OTMMCHIBAIOIIUX THUTIOBbIE (PM3UKO-MeXaHUUYeCKHe TMpoLecchl (YHKIMOHUPOBAHUS PaKeTHO-apTH/IEPUHCKUX
KOMIIJIEKCOB 1 OOENpUIiacoB K HUM;

* MeTO/Ibl IPOTPaMMHOM peasii3aliui MaTeMaThueCKUX Mofesieli B paMKaX COBPEMEHHBIX ITPOrPaMMHBIX
KOMILJIEKCOB;

* MeTO/IbI Tpadrueckoi 06pabOTKH, BU3yanr3aliiy U TIPe/ICTaB/IeHUs pe3y/IbTaTOB PaCueToB MPOLeCCOB
(hyHKUIMOHUPOBaHWUS;

Ha ypOBHE MIOHMMaHWUsI:

* yC/IoBUs, 00eCreurnBaroliye YCTOHUMBOCTh BBIUHC/IUTENBHBIX alrOPUTMOB W CIOCOOBI MPOBEPKH
a/leKBaTHOCTH pe3y/bTaToB pacueToB (M3MUeCKOl pealbHOCTH;;

YMeHuUs:

TeopeTUYecKue:

* CTPOUTHb MaremMaTh4yecKde MOJeIU U MeTOZbl UNC/AEHHOW pean3aliiy TUIIOBBIX COMNPSDKEHHBIX 3ajjau
(YHKIIMOHUPOBAHKSI COBPEMEHHBIX CUCTEM PAKETHO-apTU/IIEPUHACKUX BOOPY>KEHWH U OOENpUIacoB K HUM;

MpaKTUYeCcKue:

* WCIO/Bb30BaTh METOABl pacueTa TOPeHWs TOPOXOB B CHCTEMax COOOLAoLuXcs OOBEMOB C
TIOABWKHBIMY 37IeMeHTaMH, MeTOAbI pacueTa TMpOLIeCCOB TeII0-U MacCooOMeHa TpH BBICTpeJie, CTapTe paKer,
BHyTpUKaMepHbIX TiporjeccoB B PATT U CTBOMBHBIX CHCTEMAax, NPOCTPAHCTBEHHOTO ABWXEHUs CHapsilOB U
pakKeT TI0 TPaeKTOPUH, pasfie/ieHusi CHApsiZIOB U pakeT Ha TPaeKTOpPHH, (HYHKLIMOHUPOBAHUS Ta30-KUJKOCTHBIX
BBITECHUTE/ILHBIX CUCTEM DOETPHUIACcoB;;

HABbIKU:

pacueta  (U3MKO-MeXaHUUeCKUX  TIpoLeccoB  (YHKIMOHHMPOBAaHWS  PaKeTHO-apTU/LIePUUCKUX
BOOPY’KEHHH C IMOMOII[bI0 COBPEMEHHBIX ITPOrPaMMHBIX CPE/ICTB;.



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 Boenpunach u
e3pbleamenul.

CopepxaHue [OUCLMIUIMHBI ~ SB/SETCA JIOTMYeCKUM MpofoskeHreM gucuuriivH:  OU3UKA,
KOHCTPYKIIMM U JENCTBUE BOEITPUIIACOB, BBICIIASI MATEMATHUKA, YCTPOMCTBO
BOEIIPUIIACOB, B3PBIBATE/IEM M CHCTEM YIIPAB/IEHUSI JEVICTBUEM CPEJCTB
ITOPAXKEHNSA, TEPMOJMHAMUKA U TEIUVIO®U3UKA CPEICTB 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
KBAJTINOVKAIIMOHHOUM PABOTHL ITPEJINUITIVIOMHAS ITPAKTUKA.

I[MpenBapuTebHBIE KOMITETEHLH, COPMHUPOBaHHBIE Y 00yUarOILerocs 0 Havuasa U3yueHus JUCLATUTAHBL:

¢ OIIK-12 — CnocobeH KaueCTBEHHO U KOJIMUeCTBEHHO OLIEHUBAThL Pe3y/IbTaThl, MaTeMaTUUue CKU
(hopMyTMpOBaTh MOCTAHOBKY 3aZlauil U pe3y/IbTaThl ee pellieHusi IPUMeHUTeIbHO K TTPOeKTUPOBAHUIO,
MIPOU3BO/ICTBY, UCITBITAHUSIM U JKCIUTyaTallii O0eTPUTIacoB U B3pbIBaTesel pa3niyHOro THIa U
Ha3HaueHUs

¢ OIIK-2 — CrniocobeH caMOCTOATETLHO MPUMEHSITH TIPUOOPeTEeHHBIE MaTEMAaTUUe CKUE,
eCTeCTBeHHOHAyYHbIe, COLIMabHO-3KOHOMUYeCKHe 1 podeCCHOHATbHBIE 3HAHUS [IJ1s1 PeIIeHusT
WH)XEeHEPHBIX 3a/1au

¢ TIK-1 — CriocobGeH OpHEHTHPOBAThCSA B MHOTOO0Opa3yy COBPEMEHHBIX 00pa31[0B OOeNpUIiacos,
B3phbIBaTesiell, CUCTeM apTH/IJIEPUIICKOTO 1 paKeTHOTO BOOPY>KeHUs, IEMOHCTPUPOBATh 3HaHUe UX
TEeXHUYEeCKUX XapaKTEPUCTUK U KOHCTPYKTUBHBIX 0COOEHHOCTEH, IPUMEeHSIeMbIX MaTepPUaioB U
TeXHOJIOTUH

¢ [TK-2 — CrniocobeH oCyIeCTBASITh MPodeCCHOHATBHYIO JIeSITeTbHOCTh U TIPUMEHSITh METO/IbI
MaTeMaTHueCcKOro MO/|e/TMpOBaHust 60eBoi 3(h(heKTUBHOCTH, Ha/I@)KHOCTH, Oa/UTUCTHUKH, a3pOANHAMUKH,
B3DbIBa, BEICOKOCKOPOCTHOTO yAapa, KyMyJIsLIUY, HalpshkKeHHO-Ae(OPMUPOBAHHOTO COCTOSIHUS 1
pa3pyIIeHUs] KOHCTPYKIHI OOEIpHITacoB, a TAKXKe COMYTCTBYIOIIMX B3PBIBHBIX TEXHOJIOTHUH U
TEeXHOJIOTUH JBOMHOTO Ha3HAUEHUS

¢ TIK-3 — CriocobeH COCTaB/ISTh IIPOrPpaMMbl M METOAUKU UCTILITAHUE U3/1e/I1iH, IIPOBOAUTh
TIaHUPOBaHKUE ¥ MaTeMaTUUYeCKUl aHau3 pe3y/bTaToB, OPUEHTHPOBAThCS B MHOTOOOpasuu
COBPEMEHHOM U3MepuTeIbHOW 1 PerucTpypylollieli anmnapaTypbl



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

JIaGopaTopHbIit
NPaKTHKYM

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-12

Paszien 1. CucTeMBbl BOOPY)KeHHH H 00eNpHIAchl KaK ra30-KHJAKOCTHbIE
Ten/IoOMeXaHHYeCKHe CHCTeMbl TBep/bIX U AedopMupyembix Tes. Jlekius 1.1.
I[Ipezcraenenue mporecca GpyHKIMOHUPOBAHHSI CUCTEMBI PAKeTHO-apTH/ITIEPUICKOTO
BOOPY)KeHHUsl WM Goerpuraca K Hell Kak 3alayy pacueTa AMHAMUKH eJHHOM ra30-)KMZKOCTHOM
TernI0MeXaHNueCKOM CUCTeMbI TBepABIX U JieopMupyeMbIxX Tes. IIpe/icTaB/ieHHe CUCTeMbI B
BU/le COBOKYTIHOCTH THIIOBBIX 3/IEMEHTOB — COCY/0B, KaHa/I0B, NPOrPeBaeMbIX CTEHOK,
THUIOBBIX MEXaHUUYEeCKUX U I'H/IpaB/IMyeCcKux roACUucTeM. OG].L[aﬂ XapakTepucTHUkKa
MaTeMaTHueCKUX Mogesiell 3IeMeHTOB M pacueTHOro MeToza B LiesioM. Jlekuus 1.2. TIpumepsl
pe/ICTaB/IeHUs] KOHKPETHBIX TeXHUYeCKUX yCTPONCTB(apTU/LIEPUHCKUI BBICTPEJI, PaKeTHbIA
ABUraTe/Ib TBEPAOro TOIVIUBA, Pa3/e/Arollascsa roJI0BHAsA 4YaCTh HEYIIPAB/IAEMOI'O PeaKTUBHOTI'O!
CHapsi/Jla, KOPPeKTUPyeMblIi Ha TPaeKTOPUM apTH/LIePUIACKIIA MM paKeTHbIHM CHapsi/| U TIp.
TTopsi/10K pYMeHeHHsl COOTHOLIEHUH TepMOJMHAMUKH K OTIMCAHMIO M3MeHeHHsl TapaMeTpoB
pabouero T ena epeMeHHOM MacChl.

24

15

Paszien 2. PacueT BHYTPHOA//THCTHYECKHX MPOLIECCOB MPH FOPeHHH NOPOX0B B CHCTeMax
C000LAIOIUXCS 00BEMOB C TOABIKHBIMHE 3/1eMeHTaMu. Jlexist 2.1. CTPyKTypa THIIOBOrO
coCyza TerIo-MexaHHuecKol cucTeMbl. PaGouee Teno cUCTeMBbI Kak reTeporeHHast CMeChb
6GUHAPHO# ra30Boii (a3bl, FOPALIUX YaCTUL] ITOPOXA ¥ HHEPTHBIX YaCTHL] TBEPZOrO OCTaTKa OT
ropenust. OCHOBHBbIe (U3UUeCKHUe JOMTyIeHHsl. YPaBHeHHe COCTOsSIHUsI GUHAPHOI CMecH Ta3oB.
Jlekuust 2.2. YpaBHeHHs] H3MeHeHHs1 MaCCOBBIX 1apaMeTPOB ra30-TOIIMBHOW CMeCH B
THIOBOM COCyZie (ypaBHeHHe N3MeHeHHUsT MacChl Ta30BOil (asbl, ypaBHeHHE H3MeHeHHs!
MaCCOBOH /J0/I1 TepBOii KOMITOHEHThI ra30BOi (a3bl, ypaBHEHHe U3MeHeHNs MacChl TOPSILMX
3epeH TOIUIMBA, ypaBHEHHe U3MeHeHHst MacChl TBepAOro ocrarka) Jlekuus 2.3. YpaBHeHUs
M3MeHeHHUs! SHepreTHUeCKHUX IapaMeTPOB ra30-TOIIMBHOM CMeCH B THUTIOBOM COCYZe
(YpaBHeHHe U3MeHeHHUsl BHyTPeHHell SHepruv ra3oBoii (asbl, ypaBHeHHe H3MeHeHHs!
cBobozHOr0 06beMa ra3oBoii asbl). Jlekys 2.4. YpaBHEHHs JBIDKEHHS TTOBKHBIX
9/1eMEHTOB CTEHOK, YpaBHeHHsl H3MeHeHHUs! BeJIM-UMH CBOJIa 3apsiloB-MOHOO/IOKOB U 3epeH
riopoxa. Jlekis 2.5. 3aMbIKaHye ypaBHEeHHH H3MeHeHHs! BHY TPHOa/THCTHYe CKHUX
TrlapaMeTpPOB CHCTeMBbI COOOIJArONIUXCS 06BeMOB. PacueT pacxozioB NpH MepeToKe rasa 13
cocy/ia B COCYJI, PacyeT TeIuIoBbIX MoTepb pabouero Tena. Jlekuus 2.6. PacueT TeryioobMena
MeX/ly Ta30M U TBep/bIM OCTAaTKOM, PacueT KOHAYKTUBHOIO Teri000MeHa MeX/y TBepAbIM
OCTaTKOM M CTeHKaMH, PacyeT CKOPOCTel CTaljHOHAPHOTO ropeHust MopoxoB. Jlekuust 2.7.
YyeT nporeccoB repeHoca 3epeH Mopoxa M3 cocy/ia B COCy/| PU TOpeH!H. YpaBHeHHe
M3MeHeHHUsl YMC/Ia 3epeH B COCy/le MPU UCTeYeHUH ra30-TOIIMBHOM CMeCH Yepe3 OTBepCTHe.
Jlekuus 2.8. PacueT K03¢duLMeHTOB NepeKphITHs OTBEPCTHH 3epHAMH 1 paboThI,
coBepIIaeMoii ra30M NpH MepeToKe 3epeH. AJITOPUTM pacueTa ropeHus ra30-MopoXoBOi
CMecH B ITPOTOYHOM COCY/Ie, 3ar0/THIEMOM U3 CMEXXHBIX M0/I0CTel C 3epHEeHHBIMH 3apsiiaMu.
AJrOpUTM pacyeTa ropeHHsi B IPOM3BO/LHOM CHCTeMe COOOLIalOLIUXCsl COCY/I0B.
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Paspen 3. Pa3HOCTHBIE MeTO/ibI PellieHHsl CHCTeM 00bIKHOBEHHBIX AuddepeHnHaIbHbIX
ypaBHenuid. Jlexiusi 3.1. CeTouHbIe MeTO/bl YUCJIEHHOTO PelieH st 0ObIKHOBEHHBIX
mddepeHIManbHbIX ypaBHeHHi. OHOIIAroBble 1 MHOTOLLIArOBbIE, SIBHBIE U HESIBHBIE.
CTpyKTypa MorpenHoCcTy YUC/IeHHbIX MeTo0B. TlorperiHocTs MeTo/ia Ha 1are
WHTerpupoBaHHsi (JIOKa/bHas MOrpelHoCThb). SIBHbIe MeTo/bl PyHre-KyTTa. Jlekius 3.2.
OljeHKa JIOKa/IbHOM MOrpelHOCTH Ha L1are HHTerpupoBaHus 10 npaButy PyHre. OjeHka
JIOKa/IbHO# TOTPEeLTHOCTH Ha OCHOBe KOMOMHALMH CIeL{aIbHO MOA0OpPaHHbIX (HopMyIL.
ABTOMAaTHYeCKHi1 BBIOOp I1ara HHTErpUPOBAHHUsI 10 MeToAy PyHre U ¢ TIOMOLLBIO
KoHTposbHOrO uieHa Eroposa. Jlekuust 3.3. XKectkue crcteMsl ypaBHeHnH. OcoGeHHOCTH
MHTerpupoBaHusi. OrpaHUUeHHOCTh BO3MOXKHOCTeH siBHbIX cxeM PyHre-Kytra. IIpocreiinme
HesiBHbIe MeTozibl. JIekuust 3.4. MeTog utepanuii s He/MHeitHOro anreGpanyeckoro
ypaBHeHHs1. MeTog MpocThIX UrepaLuii U Metof, HetotoHa. OCOGeHHOCTH pacueToB Mpu
pelieHuH 3a/au BHyTpeHHe# 6ammictiku [YKTMC 1 poCcTpaHCTBEHHOTO IBHKEHHSE
CHAp$/IOB U PaKeT.
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Paspen 4. [luHaMuKa pasyjeneHus Goenpunacos Ha TpaekTopuu-1. Jlexuys 4.1.
Pa3AEHHIOI].[Hi7[Cﬂ 60er1p1/mac KakK TerioMeXdHUu4eCkKasi CucteMa. ,[[I/IHEIMI/IKa BCKPBITHA Ha
TPaeKTOPHHM BpalljaroLiierocsi Goerpuraca ¢ paBUIbHO JBHXKYLLIMMCST KOPITYCOM, COCTOSILLIM
13 KacceTbl U 060/10uKK. CHCTEMbI KOOpAUHAT. JIekist 4.2. PU3KMKO-MeXaHHUeCKasi MOZelb
poLiecca BCKPBITHs. YpaBHEHUs JABKEHHsI LieHTpa Macc Goernpunaca. YpaBHeHUs JBIKEHUsT
KaCCeTbI OTHOCUTE/ILHO 000/I0UKH. HEKL[PIH 4.3. YPHBHEHI/IH PpafiuasibHOr0 ABVDKEHUST 60eBBIX
3JIeMEHTOB. YDaBHeHl/ISI CBOﬁO,E[HOl'O JABWKEHUA 6OQBLIX 3J/IeMEHTOB.
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Paspen 5. [luHamMuKa pa3sje/ieHusi 6oenpunacos Ha TpaekTopuu-2. Jlexkuus 4.4. lnHaMuka
BCKPBITHA Ha TPA€KTOPUHA GUEHPI/IHBCH C TMPOX3BOJIBHO ABWXXYIIUMCS KOPITYCOM U
TIOCTyTaTe/JIbHO ABIXKYIIUMHUCA OTHOCUTE/IBHO KOPITyCa OTAeNAIUMUCH 60eBbIMHI
a/1eMeHTaMu. PU3MKO-MexaHUuecKast Mozie/Ib TIpoLiecca paszeneHusi. CCTeMbl KOOpAUHAT.
YpaBnenus Diinepa-IlyaccoHa [/t ABWKeHHs KOpIyca ¥ CBOGOAHOIO ABMKeHHst 60eBbIX
371eMeHTOB. JIeKLus 4.5. YpaBHeHNe OTHOCHTe/ILHOTO JBIKeHHs 60eBoro sneMeHTa.
OrnpeyieneHye CHI 1 MOMEHTOB, JeHCTBYIOLIMX Ha KOPITYC CO CTOPOHbI G0€BbIX 371EMEHTOB.
UncneHHOe MHTerpyupoBaHue CUCTeMbl AuddepeHLIManbHbIX ypaBHeHHH. JTekius 4.6.
ﬂI/lHaMI/lKﬂ BCKPBITUS Ha TPAeKTOPUUN TOJIOBHOM 4acTu C TIPOU3BOJIBHBIM JBH)KEHUEM
pasaearoLrXcs TeJl B IIPOCTPaHCTBe. DusMKo-MexaHnyecKas MOZeJIb TpoLecca BCKPBITUA.
Curbl B3aumogeiicTBus pasaensiomjuxcs Tea. Cocras cucTembl AuddepeHLnanbHbIX
ypaBHEHHI MaTeMaTHueCcKOr MOZeH.
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Paszien 6. [IMHaAMHKa ra30-)XHAKOCTHBIX BHITECHUTE/TbHBIX CHCTEM 00enpHunacoB 1
pacueT HanpspKeHHO-Ae()OPMHPYeMBIX COCT i 3 TOB punacos. Jlekis 5.1.
PacyeT AMHAMUKH MOPLIHEBBIX Ia30-)KUAKOCTHBIX BBITECHUTEILHBIX CHCTeM GOerpracoB.
THUMOBOM ra30->XMU/KOCTHBINA BBITECHUTE/IbHBINA LIUIMHAD. PU3MKO-MeXxaHU4ecKast Mogie/b
npoliecca BbITeCHeHHsl. YpaBHeHHs1 U3MeHeHHs [TapaMeTpOB rasa B ra3oBoii POC/Ioiike Moz,
nopuHeM. Jlekuust 5.2. YpaBHeHUsl JBUKeHHsI BbITECHEMOW MaCChl KU/KOCTH. 3aMbIKalOLLye
COOTHOLIeHUsI. YUC/IeHHBIH MeTOJ, peLlIeHHs CUCTeMbl Au(depeHIIHaNbHbIX ypaBHeHHI.

6

36

12

24

12
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Jlexkups 5.3. PacueT HanpsikeHHO-/1e)OPMUPOBAHHBIX COCTOSIHHIL CUCTEM CBSI3aHHbIX
CTepiKHell B KOHCTPYKLUsIX GoerpuriacoB. PU3NKO-MexaHUUeCKasl [I0CTAHOBKA 3a/jauu.
‘YpaBHeHHs! yTIPYTo-T/IaCTUYeCKOTO PACTsDKeHHUsI-CKATHsT TUIIOBOTO CTepykHsl. Jlekuus 5.4.
THroBBIe 33/laud PacyeTa PacTsDKeHHUA-CKaTHs CTEP)KHSL. AJITOPUTM pacyeTa Jedopmarii B
CHCTeMe /IBYX CBSI3aHHBIX CTepKHei.

Pazpen 7. PacueT nporpeBa THMOBBIX CTEHOK KOHCTPYKI[HI CHCTEM BOOPY)XeHHs U
Goenpunacos. Jlekuyst 6.1.. KBa3u/nHeiiHOe ypaBHeHMe TEIIONPOBOAHOCTH C KYCOUHO
HerpepbIBHBIMU K03(hdHIMeHTaMu /11 ONMCAHUsT HeCTaLIOHAPHBIX TET/IOBbIX MOJel
TUIOCKMX, LIAIMHAPUYECKHX U CheprUyecKrx cTeHOK. OCHOBHBIE MOHSITHSI TEOPHU Pa3HOCTHBIX
CXeM: anmnpoKCUMaLHs, yCTOHUMBOCTb, CXOAMMOCTb. SIBHbIE ¥ HesiBHbIE Pa3HOCTHbIE CXeMbl
1S OIHOMEPHOT'0 yPaBHEeHHsI TeIIonpoBoAHOCTH. Jlekiyst 6.2. CxeMbl APOGHBIX 111aroB
(CyMMapHO#1 annmpoKCHMal{|H), CXeMbl ITepeMeHHBIX HarpaB/IeH il 1 CXeMbl IPUOIKeHHO
(akropur3saLu /7151 IByMepHBIX YpaBHeHMH TerionpoBogHOCTH. Jlekius 6.3 Anmnpokcumarys

36

12

24

CTeHKaM.

CEeTOYHBIX 'PaHUuHbIX ycioBui I, IT u I1I posia MeToZioM yMeHblIeHUst HeBsA3KU. MeToz,
CKaJIiPHOM NPOTOHKH /11 pellieHHs1 CeTOYHbIX ypaBHeHuH. Jlekuus 6.4. ViTepalioHHbIH
metog pacuera JuHaMuku I2KTMC B 1jeiom. PacueT TerioBbIX MOTOKOB B COCYZax OT rasa K

12

Paspen 8. Pacuer Hect

@pHBIX T
)KH;[KOCTQ]‘/‘I B KdHaJ/laX Tern/ioMeXaHH4YeCKHX CUCTeM. HEKLU/IF[ 7.1. ®U3MKO-MexaHuuecKas
Mo/ienb TeueHust pabouero Tesa B kaHane [PKTMC. [TuddepeHiyanb-Hble ypaBHeHUs
HeCTaLMOHAPHOT0 TypOy/IeHTHOro TeueHust GHAPHOW ra30BOM CMeCH [/ OCPejHeHHBIX 110
CceueHHI0 NapameTpoB 1oToka. OO6IKil BU/, ypaBHEHNH KBa3HOJHOMEPHOTO TeYeHHs B
TIO/JBIDKHOM CHCTeMe KOOp/MHAT. JIeKius 7.2. PacyueT TerIoBbIX OTOKOB U KO3 (HIIIEeHTOB
TH/IpaB/IM4eCKOro CONPOTHUB/ICHWSA TPeHHUA IPU TeUeHUU B KaHalax. Tunobie rpaHru4yHbIe

¥l ra30BBbIX CMeCei U CKUMAeMbIX KaneIbHBIX

10  |ycnoBus Ha cpe3ax KaHanoB [PKTMC. Jlekuust 7.3. O630p pa3HOCTHBIX METO/IOB peLleHHUsT 46 18 6 12 28

ypaBHeHH OJHOMepHOH ra30Boi MHaMUKW. CpaBHUTe/BHBIN aHanmu3. Jlekuus 7.4. SIBHO-
HesiBHasi CXeMa IPeAIMKTOp-KOPPEKTOp MeTo/la KOPPeKLIMH IOTOKOB repeHoca Jijist
0060611[eHHOT0 ypaBHeHHs! KBa3UOAHOMEPHOTO JBIDKEHHs ra30Boii cmecH. Jlekiust 7.5.
TunoBble CeTOUHbIe rPAaHUYHBIE YCIIOBHUS Ha cpe3ax KaHanoB [DKTMC. Crioco6bl mocTpoeHust
CeTOK, aZlaNTHPYIOLIMXCS K pa3MepaM ¥ 0COOEHHOCTSIM Te4eHHsI B PaC4eTHOM 06/1acTH.
Jlekuus 7.6. PacueT HeCTal[IOHAPHBIX TeYeHUH Karle/IbHbIX C)KMMAaeMbIX )XUJKOCTel B
KaHaJIaX BBITeCHUTE/bHBIX CHCTEM.

14

Bcero 3a 10 cemecTp

144 51 17 34 93

50

Bcero no AMCHHIUIMHE

288 102 51 51 186

100

3.2. JTabopaTopHbIii NPAKTUKYM

Ne
n/n

Homep u
HaMMeHOBaHUe
pasjesia JUCLUNIUHBI

Tema /1a00paTOPHOro NPaKTHUKyMa

Oo0neMm,

aya.
JacoB

Pazgen 1. Cucremsbl
BOOPY>KEHUU U
OoenpuIackl Kak raso-
JKUTKOCTHBIE
TeTJIoMeXaHuue CKHe
CUCTEMBI TBEPABIX U
nehopMHUPYeMBIX Tesl.

JIP1 PelieHue TeCTOBBIX 3aZiau TIPU pacyeTe ropeHust IOPOXOB B
cocynax I'TMC (ropeHue B 3aMKHYTOM 00beMe MPH MOCTOSTHHBIX
CKOpPOCTH U TIOBEPXHOCTH TOPEHUS 3apsi/ia, MPOBepKa OaslaHca Macc
1 00eMOB KOMIIOHEHT MPU TOPEHUH 1TOPOXa B 3aMKHYTOM 00beMe,
M3MeHeHHe TTapaMeTpPOB ras3a B 00beme Mpu KPUTHUECKOM
WCTEeUeHUH yepe3 Majioe OTBepCTHeE, TIPU 3aTeKaHUU B OTBEPCTHE B
KPUTHUECKOM PEXXUME, POBepKa OaiaHca MacChl U SHEPTUH TTPU
repeTeKaHUU U3 COCyZa B COCYZ,.

Pazgen 2. Pacuer
BHYTPHUOA/UTUCTHYE CKUX
TIPOLIECCOB TIpH
rOpPEeHUH ITI0POXOB B
cucTeMax
COoOOLIAIOIINXCS
00BeMOB C
IO/BIYKHBIMU
3/IEMEHTaMHU.

JIP2 PacueTHOe Mcciej0BaHNe BJIUSIHUSA TIepeTOKa [IOPOXOBBIX 3epeH
13 rasoreHeparopa B pabounii IWIMH/P Ha JUHAMUKY TIPUBOJA.

Pazgen 3. Pa3HocCTHbIE
MeTO/IbI PellleHusI
cucteM 0OBLIKHOBEHHBIX
middepeHIANTBHBIX
ypaBHEHUM.

JIP3 PacueTHOe ucc/ie[joBaHie BHYTPeHHeH 6aluCTUKU
Tej1eCKOIMYeCKOro BhICTpesia C JBYXKaMepHOM T'U/Ib30i.

Bcero 3a 9 cemectp

17

Pazpen 5. [Ilunamuka
paszeneHus
OoemnpurIacoB Ha
TpaeKTOpuu-2.

JIP4 PacueT AMHAMUKU BCKPBITUSI HA TPAEKTOPHH pa3esIsitolerocs
Goerpwuraca ¢ MPOU3BOBHO JABVKYIIUMCS KOPITYCOM.

Pazpen 6. [IluHamuka
ra30->KU/[KOCTHBIX
BbITE CHUTE/TLHBIX
cucteM OOETNpPUIacoB U
pacyeT HarnpsLKeHHO-
nedopMHUpyeMbIX
COCTOSIHWH 371eMEeHTOB
OoenpuIacos.

JIP5 Pacuet guHamuku nopiuHeBou [7KBC c 3akperyieHHbIM
KOPILYCOM.
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6 |Pa3gmen 7. Pacuer JIP6 PacueT [iHaMUKU BBICTPeJia U3 CTBOJIBHOW apTU/UIEPUICKON 8
TporpeBa THUIOBbIX CUCTeMBI C YYeTOM MOCTeNIeHHOCTHU BOCIIaMeHeHHsI OCHOBHOTO
CTeHOK KOHCTPYKLMI  (3apsifia ¥ IporpeBa CTeHOK KOHCTPYKLIUU
CUCTeM BOODY>KEHUS U
Ooerpuriacos.
Pazgen 8. Pacuer
HeCTallMoOHapHbIX
TeueHUM ra3oBbIX
v cMecel M OKUMaeMbIX |3aBepliieHHe ¥ 0()opM/IeHHe BITIOTHEHHBIX paHee 1abopaTopHbIX 12
KarlebHbIX KHJKOCTel [pabot
B KaHanax
TeIIoMeXaHu4eCKUX
CUCTEM.
Bcero 3a 10 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Oo0nemMm,
w/n Homep 1 HauMeHOBaHMe pa3je/ia JUCHHUIIMHBI Copep)xaHue yueOHOro 3aiaHus aCOB
N3yueHnue ripeyCMOTPEHHBIX
Pa3gen 1. CucteMbl BOOPY)KeHUH U DOenpHIachl Kak YHEHHE MIPEAYCMOTD
pabouelt mporpamMmoit
1  |ra3o0-)XUJKOCTHbIE TerJioMeXaHUYeCKHe CHCTeMBbI 15
IUAAKTAYeCKUX eJUHUL] 10
TBep/bIX U JilepOPMHUPYEMBIX TeJl. o
peKOMeHJyeMOH JhTepaType
W3yueHnue ripeyCMOTPEHHBIX
Pazpen 2. Pacuet BHyTpUOa/IIMCTUYECKHUX TTPOLIECCOB YHEHHE MIPEAYCMOTD
paboueti porpamMmoii
2 |1pY TOpeHUM MOPOXOB B CUCTEMaX COOOIIAFIINXCS 40
JUAKTUYeCKUX eJUHUL] [0
00BEMOB C MO/IBIKHBIMU 3/1eEMEHTaMHU. o
peKoMeHJyeMoM iTepaType
V3yueHue npelyCMOTPEHHBIX
3 Paspen 3. PasHOCTHBIE METOABI pelleHus: CUCTeM paboueti mporpamMmoii 24
00BIKHOBEHHBIX WG depeHLIMaTbHBIX YPaBHEHUH. IUAAKTHYeCKUX eJUHUL] 110
peKoMeHJyeMoM iTepaType
V3yueHue npesyCMOTPEHHBIX
4 Pazpen 4. [Tunamuka pa3gesieHus: 6oerpuracoB Ha paboueii mporpamMmoin 14
TpaeKkTopuu-1. IUAAKTHYeCKUX eJUHUL] 110
peKOMeHyeMOU JTuTepaType
Bcero 3a 9 cemectp 93
V3yuenue npeZyCMOTPEHHBIX
5 Pa3gen 5. [JuHamuKa pa3zerneHus 00enpHunacoB Ha paboueii mporpamMmoi 17
TpaeKTOpUU-2. IUAAKTHYeCKUX eJUHUL] 110
peKoMeHJyeMoM JiTepaType
Pa3pen 6. [JuHaMuKa ra3o-KuUAKOCTHBIX W3yuenue npesyCMOTPEHHBIX
g [BPITECHUTE/bHBIX CHCTeM 0oernpuIacoB v pacueT paboueii mporpamMmoin 24
HarpsbKeHHO-Zie)OPMUPYEeMbIX COCTOSIHUM 371eMeHTOB |IUAAKTHYeCKUX eJUHUL] [0
6oernpurnacos. peKkoMeH/lyeMoi1 uTeparype
W3yueHue nipeyCMOTPEHHBIX
v Paspen 7. Pacuet nporpeBa TUIIOBBIX CTEHOK paboueii mporpamMmoi 24
KOHCTPYKLMH CHCTeM BOOPY>KEHHsI U OOeTpUIIacoB.  |AUAAKTUYEeCKUX eUHUL] 110
peKoMeHyeMoM uTepaType
N W3yueHue ripeyCcMOTPEHHBIX
Paspen 8. Pacuer HecTalMOHAapPHBIX TEUEHUU ra30BbIX YHUEHUE TIPEAYCMOTP
N N paboueii mporpamMmoit
8 |cMecel M CKMMaeMbIX Karle/IbHbBIX )XUIKOCTeH B 28
JUMAKTAYeCKUX eJUHUL] 110
KaHaJslax TelyIoMexaHWYeCKUX CUCTEeM. .
peKOMeHyeMOH JIhTepaType
Bcero 3a 10 cemecTp 93
8 32280




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJE/IN CEMECTPA
2|3 6 | 7 10| 11 (12|13| 14 |15| 16 17
9 JIP Ip TP | JTP op Bormp. 3k3
10 JIP AP | JIP aOp JIP aOp Borp.Jud.3au, gud. 3au.

YcnoBHbIe 0003HAUEHUS:

TP — nuarHocTuyeckasi pabora;
JIP — maboparopHast pabora;
Borip. 3K3 — BOIpOCHI K 3K3aMeHYy;
Borp.Jud.3au — Borpock K guddepeHIIMpOBaHHOMY 3aueTy;
aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTYIEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:

JIMarHOCTUYeCKasi pabora;

naboparopHas pabora;
BOTPOCHI K 9K3aMeHY;

BOIIPOCHI K AU pepeHL[IPOBAaHHOMY 3aueTy.

IIpomMesKyTouHasi arTecTanus IPOBOAXUTCS B opMax:

9K3aMeH;

IuddepeHIMPOBaHHBIN 3aYerT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa 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. Kapr, B. U. Kosnog, H. A. Makapogell. . MaTemMaTUueCcKoe MO/ie/TMPOBaHNEe U 3KCIlepUMeHTalbHasi
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 TpelyeTcs.
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 apTWIJIEPUACKUX 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/ — O6pa3oBarenbHas riatrhopma «FOpaiiT». 1711 By30B U CCy30B..

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 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. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.
5.5. ITporpamMmHOe obecrieueHue:
1. Google Chrome.

5.6. MHdopmaloHHbIe TeXHOJIOTUU:

B3anMogeticTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ITpoekTop;
2. Google Chrome.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
. K paoueii mporpaMme AMCLUILUIHHbI
METOJAbI MATEMATUYECKOI'O MOJE/ITMPOBAHUSA CUCTEM APTWIJIEPUMCKOI'O, PAKETHOI'O 1 BOMBOBOI'O BOOPYJKEHUS

AnHoTanusa paboueii nporpaMMsl

Juciuruimaa METOJABI MATEMATHUYECKOI'O  MOJE/IMPOBAHUA CUCTEM
APTWIJIEPUMCKOI'O, PAKETHOI'O 1 BOMBOBOI'O BOOPYKEHUS sBnsieTcs AUCLUTUIMHOMN
ob0sa3arenbHOM uyacTH 010ka 1 TmporpaMMbl 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:
OTTK-12 CriocobeH KaueCTBEHHO W KOTWYECTBEHHO OIIEHWBATh Pe3y/IbTaThl, MaTeMaTHUECKH (OPMY/IMPOBATH
MOCTAHOBKY 3aJlaud M pe3y/bTaThl €e pelleHdsi TPUMEHUTeNbHO K TMPOeKTUPOBaHUIO, MPOU3BOACTBY,
WCTILITAHUSAM U 9KCITyaTal[iyi O0ernpuIiacoB ¥ B3pbIBaTe/Ied Pa3/IMuHOro TUMA ¥ Ha3HAUEHMS].

CopeprkaHue JUCIUILIMHBI OXBAaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C )OPMHPOBaHWEM LIeJIOCTHOW CHCTEMBbI
3HAHWM 110 OCHOBAM MaTeMaTH4eCKOro MO/Ie/TMPOBaHus (DHM3UKO-MeXaHMUeCKHUX TIPOIIeCCOB, OMpe/IesIOIUX B
1esioM  (DYHKI[UOHMPOBAaHWE CUCTEM paKeTHO-apTWIEPUHCKUX BOOPY)KeHMH U OOENpHUIacoB K HHM,
paccMaTpuBaeMbIX KakK e[iHble Ta30-)KUAKOCTHbIE TeryIoOMexXaHUueCKrue CHUCTEeMBbI, a TakxKe IIO/yyeHUe
COOTBETCTBYIOIL[eli COBOKYIHOCTH TPAaKTUYeCKWX HABLIKOB pacueTa THUIOBBIX (PU3MKO-MeXaHUUeCKUX
TPOLIECCOB U UMC/IEHHOTO pellleHUs] COTIPSDKEHHBIX 3aflau JAWHAMMKH T'a30-)KUJKOCTHBIX TerjioMeXaHUueCKUX
CUCTeM TBepJbIX U JedOpPMUPYEMBIX Tesl, TePMOAWHAMUKH, THAPOTa30JUHaMUKH, a3pOJUHAMUKU, TeTUI0 - U
MaccoobMeHa, onpe/ieNiAoIUX HYHKIMOHUPOBAHYE CHAPSIOB, PAKET U OOENpPUIIacoB Pa3IMuHOTO Ha3HAYEHHS.
OCHOBHBIMU 3aflayaMy AUCLUTUIMHBI SIBJISIETCS YCBOEHME TEeOPeTHYeCKOr0 M MeTOJUUeCKOro Marepuara,
cocrapnstomiero 6a3y s MeTOZIOB pacueTa OCHOBHBIX XapaKTEPUCTUK W3[eUi, U3yYaeMbIX B PaMKax
crietpanbHOCTU 17.05.01 «boernpunacel U B3pbIBaTeIn».

[MpenofaBaHye AWCLMITIMHBL TIpeJyCcMaTpyBaeT cieAyiomye (HOpMbl OpraHM3aluM y4eOHOTO TIpoljecca:
NeKuyy, JsabopatopHble pabOTHI, KO/UIOKBUYMBI, CaMOCTOsITeJibHasi paboTa CTyfeHTa, KOHCY/IBTallWH,
BBIMOJTHEHHE KypPCOBOU paboThlI.

[TporpamMmoii [UCHUIIMHBI TPEIyCMOTPEHBI CJIeAYIOIIMe BUABI KOHTPOJIS: TeKyllas arrectanus B (opme
caun 1abopaTopHBEIX paboT W 3TaroB KypCcOBOM paboThl, pyOexHasi arTecTauusi B ¢opMe KO/UIOKBUYMOB M
TIPOME)KYTOUHBIM KOHTPOJIb B (hOpMe YCTHOTO 3k3aMeHa B 9-oM ceMecTpe U JuddepeHIIMPOBaHHOIO 3adeTa B
10-om cemecTpe.

[TporpamMmMoii AUCLMILIMHBI TIPeJyCMOTPEHBI C/leAiyIoliie BUABI KOHTPOJIS:

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
¢ jylabopaTopHasi paboTa;
e BOMPOCHI K IK3aMEHY;
e BOMpPOCHI K uddepeHITMPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi POBOAUTCA B popMax:
* JK3aMeH;
e muddepeHITMPOBAHHLIM 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [UCILUIUIMHBI cocTaBiseT 8 3.e., 288 u. TIporpamMmoll AWUCIUTUTUHBI

MpeAyCMOTPeHbI JIeKIMOHHBIe 3aHsaTus (51 4.), maboparopHelii mpaktikym (51 4.), camocrositesibHast paboTa
cryzaenra (186 ua).
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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 OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

Y., OTBEJIEHHbIX Ha CaMOCTOSITe/IbHYIO paboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM 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(hopMHPYyeMBIX 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. [I. ®. YcruHoBa.
Maremaruyeckoe Moie/ITMpOBaHUe JUHAMUKU Ia30KUAKOCTHBIX

TervioMmexXxaHnyeCKmuXx CUuctemM paKeTHO-apTHﬂHepHﬁCKOﬁ TeXHUKU. 15
TATAKTAYECKUX eTUHHI]
0 DEKOMEH EMOﬁ Y. I BHyTpeHHHH 6aﬂf[I/ICTI/IKa MHOTOITO/JIOCTHBIX IMTMPOMEXdHN3MOB!
P a BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010 (1)
JTUTEpaType
Wroro no pasgeny 1 15

CO00IAIIINXCH 00bEMOB C IOJBH)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. [l. ®. 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

Ter/IoOMeXaHUYeCKUX CUCTeM paKeTHO-apTU//IEPUIICKON TeXHUKU. 24
UIAKTUYeCKUX e[UHMULI .
10 peXOMEHyeMOH .1 BHyTpeHH'S'IH 6anm/1cm1ia MHOTOTIO/IOCTHBIX TTMPOMeXaHNU3MOB:
BI'TY "BOEHMEX" um. [I. ®. YctunHosa, 2010 (5)

JIUTeparype

Wroro no pasgeny 3 24

Pa3gen 4. [luHaMuKa pa3jeeHus 00enpunacoB Ha TPaeKTopuu-1.

N3yuenue
NpelyCMOTPEeHHbIX B. 3. Kopr, B. U. Ko3nos, H. A. Makapogel. . Maremarrnueckoe
paboueii mporpamMmoii MOZIe/TMPOBaHKe U 3KCIIepUMeHTalbHast 0TPaboTKa CUCTeM 14
IAJAKTHUEeCKUX eUHUI] | pa3jereHus peaKTUBHBLIX 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
MpelyCMOTPeHHbBIX MOZie/IMpPOBaHKre 1 3KCIIepUMeHTasbHast 0TpaboTKa cucTeM
paboueii mporpammoi pasfiesieHus1 peaKTUBHBIX CHapsifoB: Mocksa: FOpatit, 2020 (5.5-
UIaKTUUeCKUX eJUHMUL] 5.6)
13 32280



110 peKOMEeHJyeMOoi
JIUTeparype

Wrtoro mno pasgeny 5

17

Pazpgen 6. [luHaMHKa ra3o->KMJKOCTHBIX BBITECHUTE/IBHBIX CHCTEM 00eNPHUIIAcoB M 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
10 peKOMeH/lyeMou 5.9)
iuTeparype

Wroro no paspeny 6 24

Pa3pen 7. Pacuer mporpeBa THIOBBIX CTEHOK KOHCTPYKIUH CHCTeM BOOPY)XeHHs U 00ernpuIacos.

N3yuenue
MPeAyCMOTPEeHHBIX
paboueii mporpammoi

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

HeyIIpas/isieMbIX CHapsi[I0B CUCTeM 3a/I110BOro orus: M.: 24
AMAGKTIHECKIX CMHHMI MarmmHoctpoenue, 2008 (6.1-6.4)
0 peKOMeH/lyeMou
JIUTeparype
Wrtoro no pazaeny 7 24

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

KdaHdJ/IdX TeIlJIoOMeXaHUYeCKHuX CUCTeM.

X XKUAKOCTEeH B

N3yuenue
TIpeAyCMOTPEeHHBIX
paboueit mporpammoi

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

HeyIIpaB/isieMbIX CHaps[i0B CUCTeM 3a/I1I0BOro Oorus: M.: 28
AUAKTHHECKIX EAMHHII MarmmHoctpoenue, 2008 (4)
10 PEKOMeH/lyeMoi
JIUTeparype
Wroro mno pa3zeny 8 28
14 32280




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

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocThueckas pabora

e BOIPOCHI K 3K3aMeHY;

e jyabopaTopHasi paboTa;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
* JK3aMeH;

e uddepeHIPOBAHHBIN 3a4eT.

KpuTepuu oneHUBaHUS

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

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTallys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTrTecTarysl.

Bompocsl K 3K3aMeHy

1. TunoBo# cocyz ra3oBoi TerioMmexanndyeckoit cucteMsl (TMC). Ctpykrypa. OCHOBHEBIE [JOTTyII[eHUS.
2. JIvuHeliHag ¥ MaccoBasi CKODOCTH FOpeHHsl 3ePHEHHOT0 TI0poXa.
3. OnpezenieHue Ta30MpUxo/a Mpy TOPEHUH 3ePHEHHOTO TIOPOXa B CHCTeMe COOOLaLXCst 00beMOB Ha
OCHOBe JIMHEMHOM 1 MacCOBOM CKOPOCTU FOPeHUsl.
4. YpaBHeHHe U3MeHeHHsT MacChl Ta30Boit ¢ha3bl B TUIIOBOM cocyae TMC.
5. YpaBHeHUe U3MeHeHHs1 MacCOBOH /10JTH TTePBOM KOMIIOHEHTHI ra30Boi (a3sl B TUioBoM cocyze TMC.
6. YpaBHeHUe U3MeHeHUst MacChl FOPSIIUX 3epeH 1opoxa B TUIosoM cocyge TMC.
7. YpaBHeHUe U3MeHeHUs MacChbl TBEPZOIo OCTarKa 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 pelenus 3asauu AuHaMuKu TMC B 11e/IoM. YpaBHeHUSI ABMXKEHUS TIO[IBUKHBIX 3/1EMEHTOB B
HETIOZIBUJKHOM KOpITycCe.
11. YpaBHeHus ©3MeHeHHsI BeJTMUKMH CBOZA 3apsil0B-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-TopoxoBoi cmecH 13 cocyza TMC.
14. AnropuTtM pacdeta ropeHus B cocyne TMC, 3aro/iHsieMOM ra30-TI0POXOBOM CMeChI0 U3 CMEeKHBIX
ra3oreHepaTopoB C 3epHEHHBIMU 3apsZiaMyA 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. YpaBHeHue cocTosiHUSI GMHAPHOW CMeCH KOBOJIFOM-Ta30B U COOTHOLIEHUsI MKy MaCCOBBIMU U
00BeMHBIMH [JO/ISIMM KOMITOHEHT.
18. CorpsbkeHHBIEe 3a/jaui KOHBEKTHBHOTO TeryioooMeHa. ®opMynrupoBKa YCI0BHNA COTPsKeHHs 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 Ternia rpy ropeHuH ra3o-ropoxoBoii CMecH B COCyJe.
20. PacueT TernioBbIX IIOTOKOB OT Ia3a K cTeHKaM. KOHBeKTUBHBIM, JTyUUCThIN U KOHLYKTUBHBIN TeIs10BOH
noTok. KoaduimeHT KoHBeKTUBHOTO TeryioobMeHa. KpurepranbHble cooTHOLIeHus AJ1st 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
HauasnbHOM Temmneparype. Ternora 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 [IPY C/IeYIOLINX YCIOBUSX:
* TIPAaBUJIbHOE BBITIOJIHEHHE BCEX MYHKTOB, MPeAyCMOTPEHHbIX 3a/JaHUEM;
* IpaBU/IbHOE 0(hOpMJIEHHe OTYETA 110 1labopaTopHOii paboTe B COOTBETCTBHY C TPeOOBaHUSIMU

15



rocyzapcrseHssix cravzapros ECKII;
* yCrelIHas 3aljuTa J1JabopaTopHOii paboTBhI.

Bonpocs! k guddepeHpoBaHHOMY 3aueTy

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/laHHON BeTMYMHe JI0KalbHOM 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 TPOM3BOHBIX HaNPaB/ISAIOIMX KOCHHYCOB CBSI3aHHOM CUCTeMbI KOOpUHAT
CHapsi/ia B CTapTOBOM.
6. YpaBHeHus Ditnepa-IlyaccoHa Ajisi omycaHusi IPOCTPAHCTBEHHOT'O IBU)KEHUS CHapsi/ja 110 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
Teryiopu3nuecKux cBOMCTB. ['Y Ha oc cUMMeTpUX 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 [/1s1 HeJIMHENHBIX CeTOUHBIX YPaBHEHUH HesBHBIX Pa3HOCTHBIX CXeM ypaBHEHMUS
TeTIONPOBOJHOCTH.
13. [IByMepHbIe ypaBHeHUs TeIJIONPOBOAHOCTU. PaclijernyieHue 1o NpoCTpaHCTBEHHBIM KoopAuHaram . Metof,
TepeMeHHbBIX HallpaBIeHUH U MeTo/, IPOOHBIX II1aroB.
14. MeTo[, IPOrOHKY /i/1s1 PellleHNs] TPeXTOUeUHbIX CeTOYHbIX YpaBHEHU.
15. luHaMMKa BCKPBITHSI Ha TPAaeKTOPHH Bpalljarolierocst Goerpuriaca ¢ paBHIbHO ABIKYIIMUMCS 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. YpaBHeHuUs paJjabHOTIO IB)KEHHUs 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 Mofie/Tb rpoLjecca paszeneHus. 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 TPaeKTOPUY TOJIOBHOM YaCTH C NTPOM3BO/ILHBIM JIBHKEHHEM Pa3ziesIstoIuXCs Teq B
rpocTpaHcTBe. PU3MKO-MexaHHUyecKas: MOZieJlb TpoLiecca BCKPBITHS.
24, Cunbl B3aUMOAEUCTBUS paszie/istolUXCs Tell.
25. CocraB cucteMsbl AuddepeHLIanbHbIX YpaBHEHUH MaTeMaTHieCcKol MoJiesiu.
26. Pacuer fUHaMMKY MTOPIIHEBBIX Ta30->)KUJKOCTHBIX BHITECHUTE/IBHBIX cHcTeM Ooerpuracos. THIIoBoi raso-
JKUIKOCTHBIM BBITeCHUTE/IBHBIA LUIUHADP. 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,
pelleHUs CUCTeMbl JuddepeHIMaabHbIX ypaBHEHUH.
29. Pacyet Harpsi>keHHO-/ie(h)OPMUPOBAHHBIX COCTOSIHUM CHUCTEeM CBSI3aHHBIX CTePyKHel B KOHCTPYKLMSIX
6oernpunacoB. PU3MKO-MexaHUUeCKasi T0CTAaHOBKaA 3a/jaui. YpaBHEHHS yIIPYTro-I11aCTUUeCKOro pacTsHKeHUsI-
CKaTHsl TUIIOBOTO CTEPIKHS.
30. TunoBbIe 337jauM pacueTa PacTsHKeHUs-CKaTHsl CTepsKHs. AJITOPUTM pacyeta JedopMaluii B CUCTeMe JBYX
CBSI3aHHBIX CTEpP)KHEe.
31. Kea3unuHeliHOe ypaBHEHHe TEeMIONPOBOJHOCTH C KYCOYHO-HeIPepPbIBHBIMU KO3 dULIIeHTaMU J/1s
OIKCaHUs HeCTal[IOHAPHBIX TeTJIOBBIX M0Jel MI0CKUX, LIWIUHAPUYeCKUX U CpepruueCcKUX CTEHOK.
32. OCHOBHBbIe MOHATHUS TEOPUX Pa3HOCTHBIX CXeM: allPOKCUMaLusl, yCTOHUUBOCTb, CXOJUMOCTb.
33. fIBHbIe U HesIBHBIE PA3HOCTHBIE CXEMBI /I/1s1 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 yciioBui I, 1T v I1I popa MeTooM yMeHbIlIeH!s] HEBSA3KHU.
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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
CeyeHHI0 [TapaMeTpOB MOTOKaA.

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

41. Pacuet TeruioBbIX TTOTOKOB U KO3(h(GUIMEHTOB I'M/IPaB/INUeCKOTO COMTPOTUB/IEHNS TPEHUS TIPH TeUeHUH B
KaHanax.

42. TuroBble rpaHUUHbIe YCJIOBUSA Ha cpe3ax KaHanos [7KTMC.

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

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

45. Crioco0Obl TOCTPOEHHST CETOK, a/JalTUPYIOLIUXCS K pPa3MepaM 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 CTY[IeHT YCTHO OTBeYaeT Ha 3 BOIpoca M3 pa3/nuHbiX pa3enoB PII/]. KomnuecTBO NMpaBUIbHBIX
OTBETOB OIpe/iesisieT UTOTOBYIO OLIeHKY:
1. Hu ofHOrO paBU/IbHOTO OTBETA - OLIeHKA "Hey[0B/IeTBOPUTEe/IbHO"
2. OzvH NpaBWIbHBIN OTBET - OLleHKa "yJ0B/l1eTBOPUTETBHO"
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 - OL[eHKA "'3aUTeHO-yJ0B/IeTBOPUTENIBHO"
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)K€HHH U
Goenpunacekl Kak raso- BOIMDOCH K SK3AMEH
5 9 | KMAKOCTHBIE 24 9 4 5 15 6 P Y
JTaboparopHas paboTa
TerioMexaHu4JecKmne
CHUCTEMBI TBePABIX U
AedopMHUpPYEMBIX TeJl.
Pa3pesn 2. Pacuer
BHYTPHOQ/UTHCTHYECKUX
MPOLECCOB MPU TOPEeHUN
5 9 |mopoxoB B cucremMax 62 | 22 | 16 6 40 24 Boripoce! K sk3amery,
JlabopatopHasi paboTa
CO00IIANOIIMXCA 00HEMOB C
MOJBWKHBIMH
/1eMeHTaMHM.
Pazpen 3. Pa3HoCTHBIE
MEeTOJbI PellleHUsI CHCTEM BOLDOCLL K SK3aMel
5 9 |00BIKHOBEHHBIX 38 | 14 8 6 24 12 P Y,
JlabopatopHasi paboTa
aucddepeHATBHBIX
YPaBHEHHH.
Pa3pen 4. lunamuka
5 9 |pa3genenus: 0oenmpumacos | 20 6 6 0 14 8 Bornpocsl K 5K3aMeHy
Ha TpaeKkTopuu-1.
Bcero 3a 9 cemectp 144 | 51 | 34 17 93 50
Paspen 5. [lnnamuka Bormpocs! k
5 10 |pa3pgenenus 0oempumacoe | 26 9 3 6 17 12 |muddepeHIipOBaHHOMY
Ha TPaeKToOpuu-2. 3a4eTy
Pazpgen 6. [luHamuka raso-
JKM/JKOCTHBIX
BBITeCHUTE/IBHBIX CHCTeM
GoenpunacoB U pacuer Boripocer k
5 10 36 | 12 4 8 24 12 |puddepenLiipoBaHHOMY
HaIpsHKeHHO-
3aueTy
AedopMupyemMbIx
COCTOSIHMI 3/1eMEeHTOB
0oenpumacos.
Pazpgen 7. Pacuer
MporpeBa TUMOBBIX Bompockr K
5 10 |cTeHOK KOHCTPYKI{UH 36 | 12 4 8 24 12 |puddepenHLiipoBaHHOMY
CHUCTEeM BOOPY)KeHHA U 3aueTy
Goenpumnacos.
Pazpnen 8. Pacuer
HeCTaLOHAPHBIX TeUyeHH
ra3oBbIX cMeceil U Bormpocsr k
5 10 |oxuMaeMbIX KamneJabHBIX 46 | 18 6 12 28 14  |muddeperpoBaHHOMY
JKHJKOCTeH B KaHa/1ax 3a4eTy
TenIoMexXaHHYeCKUX
CUCTEM.
Bcero 3a 10 cemecTp 144 | 51 17 34 93 50
18 32280



Bcero mo AuCIUILUIHHE |288| 102| 51 | 51 | 186| 100

19 32280



Onenounblie MaTtepuasbl no jucuumiudie METOJbI MATEMATNYECKOI'O

MOJIEJTMPOBAHMA CUCTEM APTU/IJIEPUNCKOI'O, PAKETHOT'O 1 BOMEOBOT'O
BOOPY)XXEHUA

OIIK-12 - CnocobeH kauecmeeHHO U KO/IUYeCmeeHHO OyeHU8amb pe3y/ibmambl, Mamemamuuecku
¢dopmyaupoeamb nocmaHoeKy 3a0auu u pe3y/bmambl ee peuleHUsl NpUMeHUmeaAbHO K NPOeKMuUpoeaHuio,
npou3e00cmaey, UCNbIMAHUAM U IKcnjlyamayuu 60enpunacoe u é3pbiéamesell pazau4Ho20 muna u
HA3HaA4YeHus

Ne 1

Ne 2

Neo 4

Ne 5

ITpounTaiiTe TEKCT, BEIOEpPHUTE MPABU/IBLHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[Me BEIOOD
oTBeTa

CoriacHo repBOMY Hauda/ly TePMOAVMHAMMWKH, KOJIMUECTBO TEIVIOTHI, IIOABEAEHHOE K CUCTEME
pacxXoayeTcs Ha:

- VI3MeHeHWe BHYTpeHHel 3Heprud TePMOAWHAMUYECKON CUCTEMbI U COBEPIIIEHHEe CUCTeMOM paboThl
HaJ| OKpy»Katollleii cpefoit

- VI3MeHeHMe SHTPONWY U BHYTPeHHeM SHepruy TepMOIMHAMUUeCKON CHUCTeMbI
- VI3MeHeHHe 3HTABITUK U paboTy BHYTPEHHUX CHUJT TEPMOAWHAMUYECKON CUCTEMBI

- TonbKo Ha U3MeHeHHe BHYTPEHHEﬁ JHEPrun TepMO,ELHHaMH‘-IECKOﬁ CHUCTEMBI

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BLIOOD
oTBeTa

171 IOIMTPOITHOTO TIPOLIeCca yaebHbIe TETIOEMKOCTH TTPU TTOCTOSTHHOM JIaBJIEHUU U 00heMe:
- OcraroTcst Heu3MeHHbIMU

- TTporopioHanbHO U3MEHSIOTCS

- HenporopiiioHaIbHO U3MEHSIIOTCS

- OHaKOBBI

ITpounTaiiTe TEKCT, BEIOEpHUTE MPABU/IbHBIE OTBETHI U 3aIUILINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

YKa)krTe KOMITIOHEeHThI Ia30BOM (ha3bl MPU rOPeHrH 1opoxa B TUNoBoM cocyze TMC, ncnonb3yemble
IpY pacyere:

- 'a30006pa3Hble TPO/IYKThI CrOpaHust TOpoxa
- Bo3ayx, repBoHa4a/IbHO 3arlOTHSIOIINMN COCY
- I'enuit

- Bomopog,
ITpouuTaiiTe TEKCT, BBIOEPUTE MTPABU/ILHBIE OTBETHI U 3alMILIUTE apryMeHThI, 000 CHOBBIBAOIIME BBIOOD
OTBETOB

OTMeTkTe CUTYyadllH, B KOTOPLIX CYLIE€CTBYHOT TOUHLIE PEIIeHUA 3d4da4i U KOTOPbI€ MOXXHO
HCIOJ/Ib30BaTh IIPpU Te€CTUPOBAHWU aJITOPDUTMOB!

- TopeHue mopoxa B 3aMKHYTOM TeIJIOU30/ITMPOBAaHHOM 00beMe TIPH TIOCTOSIHHBIX CKOPOCTH U
TOBEPXHOCTU FOPEHUs

- MI3MeHeHWe TIapaMeTpPOB ra3a B 3aMKHYTOM TeIJION30/IMPOBAHHOM 00beMe MPU KPUTHUECKOM
HCTeueHUY Yepe3 Majioe OTBEPCTHe

- VI3MeHeHWe TTapaMeTPOB ra3a B 3aMKHYTOM TeIJIOM30/IMPOBaHHOM 0ObeMe TPy 3aTeKaHWH B OTBEPCTHE
B KDUTUUECKOM PEXHIME

- FOPEHI/IE 3€pHEHOr'0 IMopoxXa B 3aMKHYTOM TeTJIOM30/IMPOBAHHOM obbeme

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPAaBUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB
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Ne 7

Ne 8

Ne 9

OTMeTbTe CUTYaIWH, B KOTOPBIX CYIL[eCTBYIOT Oa/laHCOBBIe COOTHOIIIEHHS], KOTOpPbIe MOYKHO
WCTI0/1b30BaTh NIPY TeCTUPOBAaHWU aJITOPUTMOB:

- [1pu ropeHuy opoxa B 3aMKHYTOH CHCTeMe COOOIAOIUXCS COCYA0B CyMMapHasi Macca KOMITOHEHT
pabouero Tesia He MEHSIETCSA

- [Ipu ropeHuu 1opoxa B 3aMKHYTOH CHCTeMe COOOBIIAOIIMXCSA COCYA0B CyMMapHEIA 06beM KOMITOHEHT
pabouero Tejia paBeH 00bEMY COCYZIOB

- [Ipu ropeHHH MOpPoOXa B 3aMKHYTOH CHUCTeMe COOOIIAIOIINXCA COCYZ0B BHYTPEHHSIST SHEPTHs Ta30BOM
(a3bl pabouero Tesia He MEHSIETCS

- ITpu ropeHnu mopoxa Ha OTKPBITOM BO3/yXe

ITpouunTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

Urto Takoe uucno Kypanra?

ITpounTaiiTe TEKCT U 3alUIINTE Pa3BePHYThI 000CHOBAHHBIN OTBET

UTto Takoe uncio Maxa?

IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

ITocTaBbTE B COOTBETCTBUE 3HAUEHUE /IeHCTBUTEIBHOTO JaB/ieHus P B cCpaBHEHUM C YPOBHSIMU TIEPBOTO

P'kp, BrOporo P"kp u TpeThero P"'Kp KpUTHUECKUX [JaB/lIeHHI C XapaKTepPHbIMU HampshKeHHO-
Je(opMUpPOBaHHBIMU COCTOSIHMSIMU 3all0sICKOBOM 4aCTH KOpIlyca CHapsija:

1. P<P'kp

2. P=P'kp

3. P'kp<P<P"kp

4. P=P"kp

5. P"kp<P<P"kp

6. P=P"'kp

A. TToTepst yCTOMUHUBOCTH

b. Ynpyrue gedopmariuu 1o BceMy Ce4eHHIO

B. IToTepst )xeCTKOCTH

I'. Hauasio BO3HUKHOBEHUS TI/IaCTUYECKUX JleopMarivii

[. PactipocTpaHeHMe TuiacTUUeCKUX JedopMalivii OT BHYTPeHHel K Hapy>KHOW TTOBePXHOCTH

E. ¥BenuueHue MHTEHCUBHOCTH AedOpMaliii B CEUeHUN
IIpouuTaiiTe TEKCT ¥ yCTAaHOBUTE COOTBETCTBHE

YCTaHOBUTE COOTBETCTBUE MEXK/y XapaKTePHBIMU 30HAMH M XapaKTePUCTUKAaMU HarlPaB/IeHHOCTH U
YCTOWUMBOCTH CHapsZia Ha TpaeKTopuH (h — BeICOTA TOJIOBHOM YacTH, d — Kaaubp, 1 — JyiMHa Xo/a
Hape30B, K10)

& hid
i _ .Hf

I

A. CHapsiji 06/1ajaeT yCTOMUMBOCTBIO Y HAITPABIEHHOCThIO

B. CHapsiz 06/1a/iaeT yCTOWYHMBOCTBIO, HO He HalpaB/IeHHOCTBIO

21



B. CHapsiz 06/1a/1aeT HarpaB/IeHHOCTRIO, HO He YCTOWUYHMBOCTBIO

I". CHapsiz He 001a/jaeT yCTONUMBOCTBIO U HAallpaB/IeHHOCTBIO
Ne 10 IIpouuTaiiTe TEKCT U yCTaHOBUTE TOC/e0BaTeIbHOCTD

YCTaHOBUTE B XPOHOJIOTMUYECKOM TTOPSIZIKe C/IeJOBaHMsI XapaKTepHbIe TIepHOIbl BHYTPeHHet
0a/UTUCTUKHI

1. [Tepuoz popcupoBanust

2. Ilepuop BoCII/IaMeHeHUst

3. [Tepuop nocnencTBUs

4. [TupofyHaMUYeCKUI TepUOf,
5. Ilupocrarnuecknii eprog,

6. TepmogrHaMUUeCKU TIepUoI
Ne 11 IlpounTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
YcraHOBUTe B XPOHOJIOTUYECKOM ITOPsIJKe C/lefj0BaHuUsA MPOLieccaMy, NPOUCXOASAIIMMHU B KaHasle CTBOJIA

1. TopeHue nopoxa, CHapsiJ ABUXKETCS

2. l'opeHne nopoxa, CHapsz MOKOUTCS

3. CHapsii MOKU/IaeT AY/IbLHBIN cpe3

4. TTopox cropen, cCHapsz ABUKETCA

5. BocriiameHsieTcsi OCHOBHOM MeTaTe/IbHbIN 3apsij

6. Beayiuii MosicoK Bpe3aeTcst B Hape3bl KaHasla CTBOJIA

Ne 12 TIpouunTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

UeM xapaKTepu3yeTCsi yCTOMUMBOCTb CTAOM/IM3MPOBaHHBIX BpalljeHHeM CHapsiioB?
- YI710M HyTaLUWK B Hadyajie TPaeKTOpUH

- KoapuiieHTOM ripocKkonmueckoil yCTOHUNBOCTH

- OTpuLjaTe/IbHBIM [JeKpEMEHTOM 3aTyXaHHsl KosieOaHui

- CTaThueCKUM 3aracoM YCTOMUMBOCTU
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