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1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

17.05.01TICK-22 — crnocoOHOCTE CaMOCTOSITe/IbHO pa3pabaThiBaTh MaTeMaTHuecKue MOoZend (u3ndecKux
(E3) |mpoteccoB npyu GyHKLIMOHUPOBAHUM 00pa3L[oB O0ENpUIiacoB v B3phIBaTe/iei

OIIK-12 — crmocoOHOCTb KaueCTBEHHO M KOJIMUECTBEHHO OLIEHMBATh Pe3y/bTaThbl, MaTeMaTHueCKU

17.05.01|dopmyrpoBaTh MOCTAaHOBKY 3a/lauy U pe3y/IbTaThl ee pellleHus IPUMEeHHTE/IBHO K TPOeKTUPOBaHHIO,
(E3) |mpou3BOACTBY, WCIBITAHUSM U 3KCIUTyaTaldd OOeTNpUIIacOoB W B3pbiBaTesedl pa3luuHOrO THUMA U

HasHaueHUs

OIIK-12 — cnocoGHOCTh KayeCTBEHHO W KOJIMUeCTBEHHO OLIeHWBATh Pe3y/IbTarThbl, MareMaThueCcKH

17.05.01|dopmyrpoBaTh MOCTAaHOBKY 3a/lauy U pe3y/IbTaThl ee pellleHus IPUMeHHTE/IBHO K TPOeKTUPOBAHHIO,
(E3) |mpou3BOACTBY, MCIHBITAaHUSM W SKCIUTyaTalyd OoenpuIiacoB M B3pbIBaTesleil pasIUyHOrO THUIA U

Ha3HaueHUst

DOpPMUPOBAHHIO KOMITETEHIHH C/TYXKUT JIOCTHKEHUE C/IeTYIOIIUX Pe3y/IbTaTOB 00pa30BaHuUs:
IICK-22 (17.05.01, E3)

3HAHUS:

Ha YpOBHe Ipe/iCTaBJIeHHi:

* riepeyeHb HU3UKO-MeXaHUUYeCKHX TPOLIeCCOB, OmpeesomuX (yHKIMOHUPOBAaHHE THUIIOBBIX CHCTEM
PAKeTHO-apTU/IJIEPUHACKUX BOOPY)XEHHMI W OOerpuriacoB K HUM KakK Ta30-KU/JKOCTHBIX TeIIOMeXaHWYeCKUX
CUCTEM TBep/bIX U AeOpMUPYEMBIX Tej, Habop THUIOBBIX JU(dEpPeHIUaIbHBIX YPAaBHEHUH, UCTIOIb3yeMbIX
J/I OMTUCAHUS 3THX TPOIIECCOB C YYeTOM WX B3aMMOCBSI3M, HAOOD THMITOBBIX KOHEUHO-PAa3HOCTHBIX CXEM,
WCTIONb3YeMBIX TIPY alMpOKCUMAI[UH 3THX YPAaBHEHWH W HAOOp METOZOB peIIeHHS BO3HUKAIOIIUX CHUCTEM
anredpanuecknx ypaBHeHUH.

Ha YPOBHE BOCITPOM3BeJIeHHsI:

* COBpeMeHHbIe METO[bl UWCJIEHHOW peanm3aluu cucTeM guddepeHMaNbHBIX  YPaBHEHUH,
OTTHCHIBAIOIIMX THUTIOBbIE TMPOIECCHl  OATUCTUUECKOTO  (DYHKI[MOHUPOBAHMS — PAaKeTHO-apTH/IEPUHACKUX
KOMII/IEKCOB 1 OOEINpUIiacoB K HUM;

* METOZbI MPOrPaMMHOM peanr3aliii MaTeMaTHUeCKUX Mojie/ield B pPaMKax COBPeMEHHBIX TTPOrPaMMHBIX
KOMIL/IEKCOB;

* MeTO/IbI Tpadrueckoil 06paboTKH, BU3yann3aliiy U TIPe/ICTaB/IeHUs pe3y/IbTaTOB PacueToB MPOLeCCoB
(hyHKUMOHUPOBaHWUS;

Ha YpOBHE TIOHUMaHHUSI:

* yC/IoBUs, 00€eCTeurBaroliye YCTOHUMBOCTh BBIUHUC/UTENBHBIX alrOPUTMOB W CIOCOOBI MPOBEPKH
a/IeKBaTHOCTH pe3yJ/IbTaTOB PacyeToB (pU3NUeCcKol PeaqbHOCTH;

YMeHuUsi:

TeopeTUUeCcKue:

* CTPOUTH MaTeMaTU4YeCKHe MOJeNd ¥ MeTOAbI UHC/IeHHON peanu3aldi TUTIOBBIX COTIPSDKEHHBIX 3a/jau
0a/TUCTUUECKOTO (PYHKIIMOHUPOBAHUSI COBPEMEHHBIX CHUCTEM paKeTHO-apTU/IEDUMCKUX BOODYXKEHUH W
60enpunacoB K HUM;

TPaKTUYe CKUe:

* WCIO/Bb30BaTh METOABl pacueTa TOPEeHWs TIOPOXOB B CHUCTEMax COOOLAoLUXCcs OOBEMOB C
TIOABWKHBIMY 37IeMEHTaMH, METOAbI pacueTa MpOLIeCCOB TeII0-U MacCoOOMeHa TpH BBICTpeJie, CTapTe PakKer,
BHyTpHKaMmepHbIX IporieccoB B PITT u CTBOJIBHBIX CUCTEMax, IPOCTPAHCTBEHHOI'O [BWKEHUs CHapszioB U
pakKeT TI0 TPAaeKTOPUH, pasfie/ieHrsi CHApSZIOB U PakeT Ha TPAeKTOPHH, (HYHKIIMOHUPOBAHUS T'a30-KUJKOCTHBIX
BBITECHUTEJIHBIX CUCTEM OOeIpHITacos;

HABbIKU:

pacueta (U3MKO-MeXaHUUECKUX T[IPOLecCOB  Oa/umMCTHUeCKoro  (PyHKLMOHUPOBAaHUS — PAaKeTHO-
apTWIIepUIICKIX BOOPYKEHUH C TIOMOIIIbIO MaKeTa MPUK/IaZHbIX TIPOrpaMM MAIlLIMHHOTO aHau3a

TerviomexaHnuueckux cucremM "MATMEX".

OIIK-12 (17.05.01, E3)

3HAHUS:

Ha YpPOBHe Npe/iCTaBeHuH:

* OCHOBHbIE 3aKOHBl MEXaHUKM U (GU3UKU W METO[bl COCTAaB/eHUs Ha HMX OCHOBE CUCTEM
muddepeHIMaIbHBIX  ypaBHEHUM, OIpeenstonmX (YHKIMOHAPOBAaHWE COBPEMEHHBLIX CHCTeM pPAaKeTHO-
apTWUIEPUICKUX BOOPY)KEHUH B paMKax Mojiesield pa3/IMuyHOro Kjiacca CI0KHOCTH;

Ha YPOBHE BOCITPOU3BeJIeHHSI:

* COBpeMeHHbIe MeTO/IbI KOPPEKTHOM UMCIEHHOW peasn3aliuul cucteM auddepeHIHalbHBIX YpaBHEHUH,
OIMUCHLIBAIOIUX THUTIOBbIE (PU3UKO-MEXaHUUEeCKHe MpoLecChl (PYHKIIMOHUPOBAHUS PaKeTHO-apTH/IEPUHCKUX
KOMITJIEKCOB 1 DOETIpUIacoB K HUM;



* MeTOZBI MPOrPaMMHOM peanr3aliiy MaTeMaTHyecKiX Mojiesieil B paMKax COBpPeMeHHBIX TTPOTPaMMHBIX
KOMIT/IEKCOB;

* MeTO/bI rpadrueckoit 06paboTKH, BU3yany3ali U TpeJCTaB/IeHus pe3y/ibTaToB PacueToB MPOLieCCOB
(GYHKLIMOHUPOBaHUS;

Ha YpOBHe IMOHUMaHUSI:

* yC/IoBUSs, 00eCTeurBaroliye YCTOMUMBOCTh BBIUMC/UTENBHBIX aArOPUTMOB W CIOCOOBI MPOBEPKU
aZleKBaTHOCTH pe3y/IbTaTOB pacueToB (GHU3UUIeCKOUN peasbHOCTH;

YMEHUsL:

TeopeTHUeCcKHe:

* CTPOUTH MaTeMaTHuecKhe MOZeNd U MeTOZAbl YMC/IeHHON peasn3alyi TUTOBBIX COTPSDKeHHBIX 3a/au
(YHKIIMOHUPOBaHKSI COBPEMEHHBIX CUCTEM PAKeTHO-apPTH/IIEPUHACKUX BOOPY>KeHWH 1 O0erpuriacoB K HUM;

MpaKTHYecKue:

* WCIMO/MB30BaTh METO/bl pacueTa TOPEHWs TIOPOXOB B CHUCTEMax COOOMANUXCS O0BEMOB C
TOZIBWKHBIMU 37IEMEHTaMH, METO/IbI pacueTa TMpOLeCCOB TEIMI0-U MacCooOMeHa TMpH BBICTpeJie, CTapTe paKer,
BHyTpUKamepHbIX TiporieccoB B PATT u CTBO/MBHBIX CHCTeMax, MPOCTPAHCTBEHHOTO [BVD)KEHWS CHApsiOB U
PaKeT IO TPaeKTOPHUH, pa3fie/ieHHsi CHAapsOB M PAaKeT Ha TPaeKTOpUH, (GYHKLIMOHUPOBAHUS T'a30-KUJKOCTHBIX
BLITeCHUTEJILHBIX CHCTEM OOENpHIIacoB;

HaBbIKU:

pacuera  (U3MKO-MEXaHWYeCKHMX  TpoLeccoB  (YHKLUMOHWPOBAHUS  PAKeTHO-apTH/IIEPUICKIX
BOOPY>KEHHH C TIOMOII[BI0 COBPEMEHHBIX IMPOTPaMMHBIX CPe/ICTB.

OIIK-12 (17.05.01, E3)

3HAHUS:

Ha YPOBHe Ipe/|CTaB/IeHUM:

* OCHOBHble 3aKOHbl MeXaHWKM W (U3MKA U MeTo[bl COCTaB/eHHWs Ha HMX OCHOBE CHCTEM
muddepeHIMaNbHBIX  ypaBHEHUM, Ompeensomyx (yHKLUMOHUPOBaHWE COBPEMEHHBIX CHCTeM paKeTHO-
apTWUIEPUIICKKX BOOPY>KEHUI B paMKaxX MOJeJield pa3IMuHOro Kjacca CI0KHOCTH;

Ha ypOBHe BOCIIPOU3BeJeHUsI:

* COBpeMeHHbIe MeTO/Ibl KODPEeKTHOM UMC/IeHHOW peanv3aliy cucteM AuddepeHHalbHbIX YPaBHEHHH,
OTTMCBHIBAIOLINX THUIOBbIe (DHU3UKO-MeXaHUYecKre TpoLecchl (YHKIMOHWPOBAHHUSI PAaKeTHO-apTU/LIEPUHCKUX
KOMTI/IEKCOB 1 OOerpuIiacoB K HUM;

* MeTOZBI MPOrPaMMHOM peann3aliiyd MaTeMaTHyecKrX Mojiesieil B paMKax COBpeMeHHBIX TTPOTrPaMMHBIX
KOMII/IEKCOB;

* MeTO/IbI Tpadrueckor 06paboTKH, BU3yanu3al|iu U Tpe/ICTaB/IeHUs pe3y/IbTaTOB PaCueToB MPOIeCCOB
(YHKLIMOHUPOBaHUS;

Ha ypOBHE NMOHMMaHHUSI:

* yC/ioBUs, 00ecrieunBaroliye YCTOMUMBOCTb BLIUMC/UTENBHBIX aqrOPUTMOB M CIOCOOBI MPOBEPKU
aZIeKBaTHOCTH Pe3y/IbTaTOB pacueToB (pu3mueckoil peajbHOCTH;

YMEHUs1:

TeopeTUUeCKue:

* CTPOUTH MaTeMaTHUeCKHe MOZeNyd U MeTOZAbl YMC/IeHHON peayn3alyi TUIIOBBIX COTPSDKeHHBIX 3ajau
(YHKLIMOHUPOBAHKSI COBPEMEHHBIX CUCTEM PAaKeTHO-apPTH/IEPUHACKUX BOOPY>KeHWH 1 O0erpuriacoB K HUM;

MpaKkTHyeckKue:

* WCIMOMB30BaTh METOJbl pacueTa TOPEHWs TIOPOXOB B CHUCTEMax COOOM[AONUXCS OOBEMOB C
TIOAIBWKHBIMU 37IEMEHTaMH, METO/IbI pacueTa TMpOLIeCCOB TEIMI0-U MacCoOOMeHa TMpH BBICTpeJie, CTapTe PaKer,
BHyTpUKamMepHbIX mporieccoB B PATT U CTBOJILHBIX CHUCTeMax, MPOCTPAHCTBEHHOTO [[BIKEHUSI CHApS/IOB U
PaKeT IO TPaeKTOPHUH, pa3zie/ieHHs CHapsOB W PAaKeT Ha TPaeKTOpUH, (GYHKLIMOHUPOBAHUS Ta30-KUJKOCTHBIX
BBITeCHUTEJILHBIX CHCTEM OOErpuIiacoB;

HABbIKU:

pacueta  (U3MKO-MeXaHWYeCKMX  TpoleccoB  (YHKLUMOHWPOBAaHUS  PAaKeTHO-apTH/IIEPUICKIX
BOOPY>KeHHH C TIOMOII[BI0 COBPEMEHHBIX ITPOrPaMMHBIX CPeJCTB.



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 yacT 6/10Kka 1 mporpamMMel MOATOTOBKY 10 HaripaeieHusiM: 17.05.01 Boenpumace! u
B3pbIBaTeny, 17.05.01 boenpunace! ¥ B3pbIBaTe/u.

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-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
Ha3HaYeHUs!

¢ OIIK-2 — CrniocobeH caMOCTOATETLHO MPUMEHSITH TIPUOOpeTEeHHbIE MaTEMAaTUUE CKUE,
eCTeCTBeHHOHAyYHbIe, COLIMabHO-3KOHOMUYeCKHe 1 podeCCHOHATBHBIE 3HAHUS /1S PeIlleH s
HWH)XEeHEPHBIX 3a/a4y

e TICK-25 — CriocobeH OpyUeHTHPOBAThCSI B MHOT000Opa3uy COBPEMEHHBIX 00pa31[0B OOepUIiacos,
B3phbIBaTesiell, CUCTeM apTH/IJIEPUIICKOTO 1 paKeTHOTO BOOPY>KeHUs, IEMOHCTPUPOBATh 3HaHUe UX
TEeXHUYEeCKUX XapaKTEePHUCTUK U KOHCTPYKTUBHBIX 0COOEHHOCTEH, IPUMEeHSIeMbIX MaTepPUasioB U
TeXHOJIOTUU

¢ TICK-26 — CriocobeH 0oCyIIeCcTBIATh MPOQeCCHOHANTBHYIO eI TeTbHOCTb U MTPUMEHATh METO/[bI
MaTeMaTHueCcKOro MO/|e/TMpOBaHust 60eBoi 3(h(heKTUBHOCTH, Ha/I@)KHOCTH, Oa/UTUCTHUKH, a3pOANHAMUKH,
B3DbIBa, BEICOKOCKOPOCTHOTO yAapa, KyMyJIsLIUY, HalpshkKeHHO-Ae(OPMUPOBAHHOTO COCTOSIHUS 1
pa3pyILIeHUs] KOHCTPYKI[HUI OOEIpHITacoB, a TAKXKe COMYTCTBYIOIIMX B3PBIBHBIX TEXHOJIOTHUH U
TEeXHOJIOTUM JBOMHOIO Ha3HAUEHUS



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

KYPC

CEMECTP

HauMeHoBaHMe pa3/ie/ioB U JUAAKTHYECKHX eMHHL]

BCEI'O

AyguTOpHBIe 3aHATHS

B KOHTAKTHOMH

bopme

BCETO

Jlekuyuu

JlaGopaTopHbIit
NPaKTHKYM

CamocrosTenbHasA
pabora cTygeHToB

®dopmupyemast
KoMneTeHus, %

ICK-22 (17.05.01)

OIIK-12 (17.05.01)

OIIK-12 (17.05.01)

Paspaen 1. Cucrembl BOOpY)XeHHH H Goenpunackl Kak raso-
JKHJAKOCTHBIE Ten/IOMeXxaHHYeCKHe CHCTeMbI TBePAbIX H
nedopmupyemsbix tes. Jlekuus 1.1. IlpeacraeneHye nporecca
(yHKLMOHMPOBaHUS CUCTeMb] PaKeTHO-apTU/I/IEPUICKOr0 BOOPY)KeHHUsI
wi Goerpunaca K Heif Kak 3ajjauu pacueTa AUHAMHKH eJHO# ra3o-
JKU/JKOCTHOH TeTIoMeXaHUYeCKOH CUCTeMbI TBeP/bIX U ieOpMUPYeMbIX
TeJ1. [Ipe/icTaB/IeH e CUCTeMbI B BU/Ie COBOKYITHOCTH THITOBBIX 37IEMEHTOB
— COCY/I0B, KaHaJIoB, IIPOrpeBaeMbIX CTEHOK, TUITOBBIX MeXaHHUeCKHUX 1
IU/paBIUYeckux rnogcucteM. Obiias XapaKTepUCTHKA MaTeMaTHueCKUX
MoZiesield 271eMeHTOB U pacueTHOro MeTozia B miesioM. Jlekist 1.2.
TIpuMepsI TIpe/iCTaB/IeHHs] KOHKPETHBIX TeXHHUeCKUX
YCTPOWCTB(apTHU/IIEPUICKUI BBICTPEI, PAKETHBIH JBUTaTe/b TBEP/Oro
TOI/IMBA, Pa3/ie/IsoLasiCs TOJIOBHAsl YaCTh HeyNpaB/sieMOro peakKTUBHOTO
CHap#/ja, KOPPEKTUPYeMblii Ha TPaeKTOPUM apTU/UIEPUICKUI WH
pakeTHbIH cHapsiA v rp. [Topsi/IOK MPUMeHeHHs! COOTHOLLEHHH
TepMO/IMHAMHUKH K OIMCAHUIO N3MeHeHH s [TapaMeTpoB pabouero T ena
repeMeHHOMN MacChl.

24

14

10

10

Paspen 2. Pacuer BHYTPHOQ/I/IMCTHYECKHX TPOLIECCOB IPH FOPeHUH
MOPOX0B B CHCTEMax COOﬁ]J.lalO].luleCH 00BeMoB ¢ NMOABHXHBIMHA
37eMeHTaMHu. Jleknus 2.1. CTpyKTypa THUIIOBOTO COCYZA TerIo-
MexaHUYeCKol cucTeMbl. Pabouee Teslo CHCTeMbI KaK reTeporeHHast CMeCh
6GUHAPHO# ra30Boii (a3bl, FOPALIMX YACTUL] TOPOXA U HHEPTHBIX YACTHL]
TBEpZOro octarka oT ropeHusi. OCHOBHbIe (pU3MUeCKHe AOMyILeHHUs.
‘YpaBHeHHe COCTOsIHUsI GUHAPHOI cMecH Ta30B. JIekuust 2.2. YpaBHeHHs
M3MeHeHHsl MaCCOBBIX NTapaMeTPOB ra30-TOM/IMBHOM CMeCH B TUTIOBOM
cocyzie (ypaBHeHHe U3MeHeHHst MacChl ra30Boi (asbl, ypaBHeHHe
W3MeHeHHUs] MaCCOBOM Aoma HEpBOﬁ KOMITOHEHTBI Ta30BOM (1)33131,
YpaBHeHHe U3MeHEeHHs MaCChl TOPAIINX 3epeH TOIUIMBA, YpaBHeHHEe
M3MeHeHMs1 MacChl TBep/oro octarka) Jlekuus 2.3. YpaBHeHUs: U3MeHeHUst
9HepreTHUeCKHX 1apaMeTPOB ra30-TOIIMBHON CMeCH B THUIIOBOM COCY/ie
(ypaBHeHHe U3MeHeHHs! BHyTPeHHel SHepruu ra3oBoit asbl, ypaBHeHHe
u3MeHeHHst cBO6ozHOTO 06beMa ra3oBoii dasel). Jlekuys 2.4. YpaBHeHHs
J[BVDKeHUs TOJIB)KHBIX 3/IeMEHTOB CTeHOK, ypaBHeHHs U3MeHeHUs Besv-
YKH CBOZA 3apsi/j0B-MOHOG/IOKOB U 3epeH rnopoxa. JIekius 2.5. 3aMblkaHue
ypaBHEHI/lﬁ HU3MeHeHUus BHyTpl/Iﬁa}'l)'ll/lCTl/I‘-IeCKI/IX TiapaMeTpoOB CHUCTEMBI
coobmjaroIuxcs 06beMoB. PacueT pacXo/i0B TIpH TTepeTOKe Tasa U3 cocy/a
B COCY/I, pacyueT TeruIoBbIX NMoTepb pabouero Tena. Jlekuus 2.6. Pacuer
TeruioobMeHa MeXxy ra3oM U TBEpPABIM OCTAaTKOM, pacyeT KOHAYKTHBHOI'O
TeryioooMeHa MeXxXay TBepAbIM OCTaTKOM U CTeHKaMH, pacyeT CKOpOCTeﬁ
CTaLMOHAapHOTO ropeHHs MOPoXoB. JIekuus 2.7. YueT npoleccoB
riepeHoCa 3epeH 110poxa M3 cocyza B COCY/, MPU TopeH!H. YpaBHeHHe
W3MEHEeHHS YUC/Ia 3€PeH B COCye IpU UCTeUeHUN Ta30-TOTUIMBHOU CMeCH
yepe3 oTBepcTue. Jlekius 2.8. Pacuer ko3¢ dHIMEHTOB repeKphITUs
OTBepCTHI 3epHaMU 1 paboThI, COBEpIIIaeMOH Ta30M NPHU TIepeTOKe 3epeH.
AJIrOpUTM pacyeTa ropeHHsi ra30-MopoXOBOH CMeCH B IIPOTOYHOM COCYJe,
3ar0/THSEMOM U3 CMEXXHBIX T0JIOCTel C 3€pHEHHBIMU 3apsAfaMu. AIII‘OpI/lTM
pacyeTa ropeHust B IPOM3BO/IBHOM CHCTeMe COOBLIAOIMXCs COCY/IOB.
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Paszpen 3. Pa3HOCTHBIE MeTOABI PellleHHsI CHCTeM 00bIKHOBEHHbIX
nuddep Q/IbHBIX YP i. Jlexuust 3.1. CeToUHbIe METO/BI
YHC/IEHHOTO pelieHNs 0ObIKHOBEHHBIX Au(depeHLiaNbHbIX YPaBHEHHH.
OpHolIIaroBble ¥ MHOTOLIATOBbIE, IBHBIE U HesiBHbIe. CTPYKTypa
TOrPelIHOCTH YUCIeHHBIX MeTo/0B. [lorperHocTs MeTo/ia Ha 1are
MHTerpupoBaHusl (JIOKa/bHasl MOrpeliHoCTb). SIBHbIe MeTo/bl PyHre-
Kyrra. Jlekuus 3.2. OLjeHKa JIOKa/IbHOM MOTPeLHOCTH Ha 1liare
MHTerpupoBaHus 1o npaBuity Pynre. OLleHKa J0Ka/IbHOM TOrPeIHOCTH Ha
OCHOBe KOMOMHALIUH CIIelanbHO Mo400paHHbIX (pOpMYIL.
ABTOMaTHYeCKHii BBIOOP 1l1ara HHTerpUpOBaHusi 10 MeTozly PyHre u ¢
TIOMOLLBIO KOHTPO/IbHOTO WieHa Eroposa. Jlekius 3.3. JKecTkue cucteMbl
ypaBHeHHil. Oco6eHHOCTH HHTerpupoBaHust. OrpaHUUeHHOCTh
BO3MOXXHOCTe#! sIBHbIX cxeM PyHre-Kytra. IIpocTeiilie HesiBHbIE METO/IbI.
Jlexuwst 3.4. MeToz uTepaLuii /yis HelIMHeHHOro anreGpanyeckoro
ypaBHeHHs1. MeToz npocTeix utepanuii 1 metog HetotoHa. OcobeHHOCTH
pacueToB TIPH pellleH!H 3aziau BHyTpeHHeil 6ammictiku [YKTMC n
MPOCTPaHCTBEHHOTO [JBYKEHHUsI CHapsA/IOB M PaKeT.

38

20

12

18

12

12

12

Paszpen 4. [luHaMUKa pasjie/ieHus1 60enpHUnacoB Ha TPAeKTOpUH-1.
Jlexupst 4.1. Pasgensiowmiicst 60ernpurac Kak TerioMexaHuueckas
cucrema. JJuHaMMKa BCKPBITHS HA TPaeKTOPUH BpalllaloLierocst
6oernpuraca C MPaBUILHO ABIKYILIAMCS KOPITyCOM, COCTOSIIUM U3
KacceTbl 1 0607104k, CHcTeMbl KOOpAUHAT. JleKius 4.2. GU3NKO-
MeXaHHYecKasi Mo/ie/lb TpoLiecca BCKPhITHs. YPaBHEeHHUs JIBHIKEHHUs
LieHTpa Macc 6oerpunaca. YpaBHeHUs! ABIKEeHHs! KACCETbl OTHOCHTE/IbHO
o60710uky. Jlekuys 4.3. YpaBHeHHs paHaTbHOTO ABIDKeHHUsT 60€BbIX

3J/IeMEHTOB. YDaBHeHHﬂ CBOGOAHOI"O ABWKeHUs 6GOEBBIX JIEMEHTOB.

20

14

Bcero 3a 9 cemecTp

144

68

34

34

76

50

50

50

10

lPas;.len 5. luHaMHKa pa3je/ieHusi G0eNPUNAcoB Ha TPAEKTOPUH-2.

7

20

12

12

12

12
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Jlexkuyst 4.4. [InHaMUKa BCKPBITHsI Ha TpaeKTopun Goerpuriaca ¢
TPOU3BOJILHO ABKKYLMMCSI KOPITYyCOM U IOCTYTIAaTe/IbHO JABIKYLLUMUCS
OTHOCUTEJIBHO KOPITyCa OTAe/IAOIUMUCT 60eBbIMY 371eMeHTaMu. DU3MKO-
MexaHHJecKast Mogie/Ib rpoLiecca pasziesieHus. CUCTeMbl KOOP/MHAT.
YpaBHenwus Didnepa-IlyaccoHa /st iBUKEHHs KOPITyca U CBOGOAHOTO
[BIDKeHNs1 60€eBbIX 371eMeHTOB. JIekiust 4.5. YpaBHeHNHe 0THOCHUTEILHOTO
[ABVDKEHUST 60eBOro 3/1eMeHTa. Ol'lpE/:Le]IeHl/Ie CHU/T U MOMEHTOB,
JIeHICTBYIOLIMX Ha KOPITYC CO CTOPOHBI 60eBBIX 371eMeHTOB. UncieHHOe
MHTerpupoBaHHe cUcTeMbl AuddepeHLManbHbIX ypaBHeHU. JTekiys 4.6.
,HI/IHEIMI/IKH BCKPBITUS Ha TPA€KTOPUU TOJIOBHOM YaCTH C TIPOU3BOJIBHBIM
ABIKEHUEM pa3/esIAroLXCcs TeJl B IPOCTPaHCTBe. Dusnko-MexaHuyecKas
Mo/le/Tb npoLiecca BCKpbITHSL. CHlbl B3aMMOZECTBUS pa3/ie/IsioLXCsl Tesl.
CocraB cucremsl guddepeHIpianbHbIX YpaBHeHHH MaTeMaTH4eCcKoi
MOZeJIH.

10

Paspen 6. /luHaMMKa ra3o-XMJAKOCTHbBIX BbITeCHUTE/IbHBIX CHCTEM

0B ¥ pacyer Hamps nedopmupyemsbIx coct 7
3/1eMeHTOB Goenpumnacos. Jlexiys 5.1. PacueT JUHAMHUKH MOPILIHEBbIX
ra30-KKU/IKOCTHBIX BHITECHUTE/IBHBIX CUCTeM Goernpuriacos. THIIOBOIT ra3o-
JKH/JKOCTHBIN BbITeCHUTE/bHBINA IUIMH/P. PU3NKO-MeXaHuuecKast MOZenb
TipoLjiecca BbITeCHeHUsl. YPaBHeHHs H3MeHeHHs [TapaMeTpoB rasa B
ra3oBoM rpocioiike rog nopuHeM. Jlekuus 5.2. YpaBHeHUs! JABWKeHHs!
BBITECHSIEMOH MacChl XUJKOCTH. 3aMbIKaloLIie COOTHOLIEHNS].
Yuc/IeHHBIH MeTOJ, pellieHHs CUCTeMbl JU(depeHIManbHbIX yPaBHEeHHIA.
Jlexuwst 5.3. PacueT HanpspkeHHO-7e()OPMUPOBAHHBIX COCTOSIHUI CHCTEM
CBSI3aHHBIX CTeP)KHeH B KOHCTPYKLUsX Goernpunacos. PU3MKo-
MeXaHHYecKasi I0CTaHOBKA 3a/layd. YpaBHeHHs! YIpyro-riacTiueckoro
PAaCTsDKeHUsI-CKATHs TUIIOBOTO cTepskHsl. Jlekuust 5.4. TuroBsle 3agaun
pacueTa pacTsDKeHHUsI-CKaTHst CTepPIKHsI. AJITOPUTM pacueTa feopmaripii B
CHCTeMe /IBYX CBSI3aHHBIX CTepPKHei.

26

16

10

12

12

12

10

Pazpen 7. PacueT nporpeBa THINOBBIX CTEHOK KOHCTPYKIHH cHCTeM
BOOpY)XeHus 1 Goenpunacos. Jlexis 6.1.. KBasumHeiiHoe ypaBHeH#e
TEIIONPOBOJAHOCTH C KyCOUYHO HerpephbIBHbIMU KO3 duLeHTaMu 15
OMMCAHUS HeCTAL[IOHAPHBIX TETIOBBIX MOJIel MI0CKUX, LIAIMHAPHYEeCKUX
Y cepryecKrX cTeHOK. OCHOBHBIE TTOHSATHSI TEOPUU Pa3HOCTHBIX CXeM:
annpoKCcUMaLys, yCTOHUMBOCTb, CXOAUMOCTD. SIBHbIE U HesIBHbIe
PasHOCTHbIE CXeMbI /7151 OJHOMEPHOTO YPaBHEHUs TeT/IONPOBOAHOCTH.
Jlexyst 6.2. CxeMbl APOGHBIX IIAroB (CyMMapHOH armpoKCHMALI|N),
CXeMblI TlepeMeHHBIX HalpaB/IeHNH 1 CXeMbl TIPUOTIDKeHHOM
(akTopu3aLuu /711 IByMepHBIX ypPaBHEHUH Ter/onpoBoAHOCTH. JIeKius
6.3 Annpokcumaliisi CeTOUHbIX IpaHnuHbIX ycnoBuii I, 1T u III poga
MeTO/IOM YMeHblIIeHUs HeBsA3KU. MeTo/| CKa/IsIpHOM MPOTOHKH Ji/1st
pelLeHHs CeTOUHbIX YpaBHeHUH. Jlekuus 6.4. VTepaliiOHHBII MeTog,
pacueta auHamuku [DKTMC B uiesiom. PacueT TernioBbIX TOTOKOB B
COCyZjax OT ra3a K CTeHKaM.

26

16

10

12

12

12

10

Pa3pen 8. PacueT HecTalIOHAPHBIX TeUeHHH ra3oBbIX cMecel H
CKHMaeMbIX Kane/IbHbIX )KH/KOCTeH B KaHa/IaxX TenIoMeXxaHHYeCKHUX
cucrem. Jlekuusi 7.1. OU3MKO-MeXxaHHUeCKast MOfie/lb TedeHusi pabouero
Tesna B KaHazne IDKTMC. uddepeHiiranb-Hble ypaBHeHUst
HeCTAaLMOHAPHOT0 TypOy/IeHTHOrO TeueHust GMHAPHOW ra30BOi CMecH st
OCpeZiHeHHBIX 110 CeUeHHI0 TapamMeTpoB 1oToka. OByl B/ ypaBHeHUH
KBa3MOJHOMEPHOTIO TeYeHHs! B TIO/JBU)KHOM CHCTeMe KOOpAMHAT. JIeKLjust
7.2. PacueT TernyioBbIX MOTOKOB U KO3((ULIIEHTOB rH/IpaBInyeCcKoro
COMPOTHB/IEHHS TPEHUsI TIPH TeUeHNWH B KaHasax. TUMoBble rPaHIYHbIE
yc/ioBHsi Ha cpe3ax KaHanoB [PKTMC. Jlekuus 7.3. O630p pa3HOCTHBIX
METO/I0B pellleHHs ypaBHeHUH O/jHOMepHOI ra3oBoil JUHAMUKH.
CpaBHUTe/bHBIN aHanu3. JIekiys 7.4. SIBHO-HesIBHas CXeMa MpeJjuKTop-
KOPPEKTOp MeTo/ja KOPPEeKLUH MOTOKOB NepeHoca fiist 060611eHHOro
ypaBHeHHs1 KBa3UOJHOMEPHOTO JIBM)KeHUs ra3oBoi cmecu. Jlekuus 7.5.
TunoBble ceTouHble rpaHUYHbIE yC/I0BUS Ha cpe3ax KaHanoB [DKTMC.
Crioco6bI MOCTPOEHHs CETOK, aJalTUPYIOLIUXCS K pa3mMepam U
0CoGEHHOCTSIM TeuyeHUs B pacyeTHO#H obnactu. Jlekuust 7.6. Pacuer
HeCTallMOHApHBIX TeUeHWH Kare/lbHbIX CKUMaeMbIX XU/KOCTel B KaHanax
BbITECHUTE/IbHBIX CHCTEM.

36

24

12

12

12

14

14

14

Bcero 3a 10 cemecTp

108

68

34

34

40

50

50

50

Bcero no pucuuninHe

252

136

68

68

116

100

100

100

3.2. JTabopaTopHbIii NPAKTUKYM

Ne
n/n

pa3jesna JUCHUAIUTHHBI

Homep u
HavMeHOBaHue

Tema /1abopaTopHOro NpaKTUKyma

Oo0nem,

ayp,.
JacoB

Pazgen 1. Cucremsl
BOOPY>KeHUU U
Ooernpurack! Kak ra3o-
JKUJIKOCTHBIE
TeIIOMeXaHUUe CKHe
CUCTeMbI TBEPABIX U
nehopMHUpyeMBbIX Tesl.

cocyza B COCy.

PeliieHrie TeCTOBBIX 3afiau TIPH pacyeTe TOPeHHs TIOPOXOB B COCYy/aX
['TMC (ropeHue B 3aMKHYTOM 00beMe TIPH MOCTOSTHHBIX CKOPOCTH U
TIOBEpXHOCTH TOpeHus 3apsijja, IMpoBepKa OanaHca Macc 1 00beMOoB
KOMITOHEHT I1pY TOPeHHH M0poxXa B 3aMKHYTOM 00beMe, N3MeHeHHe
TapaMeTpoB ras3a B 00beMe Mpy KPUTHUECKOM MCTeUeHUH yepe3
MaJioe OTBEpPCTHe, NP 3aTeKaHWH B OTBEPCTHE B KPUTHYECKOM
pexriMe, TpoBepKa OaslaHca MacChl U SHEPTUH TIPH NepeTeKaH|u! 13

10

Pazgen 2. Pacuet
BHYTPHOA/IMNCTUUE CKUX
TIPOLIeCCOB TIPU
TOPEHHU ITOPOXO0B B
cucTeMax
COOOIAFOIINXCS
00BeMOB C

PacyeTHOe ucc/iefioBaHYe BIUSIHUS ITepeTOKA MOPOXOBLIX 3epeH 13
rasoreHeparopa B paboumii IWIMHAP Ha AMHAMUKY TTPUBO/A.

12
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TI0ABV>KHBIMH
SJIeMeHTaMu.

Paspen 3. Pa3HOCTHBIE
METO/IbI PeleH s

PacueTHOe MCC/leJoBaHHe BHYTPeHHel Oa/lTuCTUKY

3  |cucTeM OOBIKHOBEHHBIX o o 12
Te/IeCKOIUYEeCKOr0 BBICTPe/a C [JByXKaMepHOW T'M/Ib30H.
IuddepeHIMaNTbHBIX
ypaBHEHUM.
Bcero 3a 9 cemectp 34
Paspen 5. [lnnamuka
4 |paspenenus Pacuer JuHAMUKY BCKPBITHSL HA TPAeKTOPUHU Pa3fesIsoLLerocs 6
Goenpuracos Ha 6oerpurnaca ¢ MPOU3BO/IBHO JBHKYIIIUMCS KOPITYCOM.
TpaeKTOpUU-2.
Pasgen 6. [JuHaMuka
ra30->kKMJKOCTHBIX
BbITECHUTE/BHBIX
cucteM DOENpPUIIacoB U .
5 P Pacuer gunamuku nopiiHesor I7KBC ¢ 3akperieHHBIM KOPITYyCOM. 8
pacueT HarnpsDKeHHO-
nehopMHUpyeMBbIX
COCTOSIHUH 5/1IEMEHTOB
Goernpuracos.
Paspen 7. Pacuer
MpOorpeBa TUIMOBBIX Pacuer JuHaMMKY BbICTpesia U3 CTBOJIBHOM apTHILIePUKCKOMN
6  |CTeHOK KOHCTPYKLUMH  |CHCTEMBI C yUeTOM MOCTeNeHHOCTH BOCIIaMEeHeHUs 0CHOBHOTO 8
CUCTeM BOODY)KEHMS M (3apsifia ¥ TporpeBa CTeHOK KOHCTPYKLUU
Ooerpuracos.
Paspen 8. Pacuer
HeCTaljMOHapHBIX
TeueHUM ra3oBbIX
cMecelt 1 CKUMaeMbIX
7 .. |3aBeplieHre 1 0()OpMIIeHHE BHITIOTHEHHBIX paHee pacueTHbIX pabor| 12
KarleJbHbIX >XUJKOCTel
B KaHasax
TeryiIoMexXaHU4yeCKUX
CUCTEM.
Bcero 3a 10 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Oo0nemMm,
o/ Homep 1 HaMeHOBaHMe pas3fe/ia JUCHHUIIIMHBI CojepixaHue yue0HOro 3a/JaHusl 4aCOB
W3yueHue nipeyCMOTPEHHBIX
Pa3gen 1. CucteMbl BOOpY)KeHUH U OOenpHIiachl Kak YHEHHE TPEAYCMOTD
paboueii mporpamMmoit
1  |ra3o0-)XUJKOCTHbIE TeljI0MeXaHHnYeCKue CHCTeMBbI 10
IWJAKTUUEeCKUX eJUHHUL] [10
TBepZbIX U Je(pOPMHUPYEMBIX TeJl. o
peKOMeH/yeMOU JIuTepaType
W3yueHue rpesyCMOTpPEHHBIX
Pa3pen 2. PacueT BHYTpHOA/UTUCTHUECKUX TIPOLIECCOB YHEHHE MIPEAYCMOTD
pabouelt mporpamMmoit
2 |1pY rOpeHUM MOPOXOB B CUCTEMaX COOOIIAFLINXCS 34
IWJAKTUUYeCKUX eUHMUL] [10
00BEMOB C MOABWKHBIMHI 37IeMEHTaMH. N
peKoMeHyeMOU JTuTepaType
W3yueHue npe/yCMOTPEHHBIX
3 Paspen 3. Pa3HOCTHBIE MeTOABI pellleHNns] CUCTEM paboueti mporpamMmor 18
0OBIKHOBEHHBIX () depeHIMaNIbHbIX YPaBHEeHUH. IUAKTHYeCKUX eJUHUL] [0
peKoMeHJyeMoM iTepaType
W3yueHue npeyCMOTPEHHBIX
4 Pa3gen 4. [luHamuKa pa3zerneHust 00enpHunacoB Ha paboueii mporpamMmMoi 14
TpaeKkTopuu-1. IUAAKTHYeCKUX eJUHUL] 110
peKoMeHJyeMoM JiuTepaType
Bcero 3a 9 cemecTp 76
5 BhironiHeHWe KypcoBoii paboThl 3
Pazpen 5. [TluHaMuKka pa3gesienus: 60erpuracoB Ha M%’%Hfm TIPEAY CMOTPEHHBIX
6 |Tpaekropu-2. paboueli mporpaMMoi 5
IUAKTUUeCKUX eJUHMUL] 10
peKOMeHAyeMOU JTuTepaType
9 11268




7 |Pasgen 6. [luHamMuKa ra3o->KUAKOCTHBIX BoirosiHeHWe KypcoBoii paboThl 5
BBITECHUTEJ/ILHBIX CUCTeM OOerpuIiacoB U pacyeT I3yueHue TIpe/lyCMOTPEeHHBIX
8 HarpsDKeHHO-/1e(pOPMUPYEMBIX COCTOSIHUM 3/IEMEHTOB [paGoueii mporpaMMoit c
6oernpumnacos. IUJaKTUYeCKUX eJUHUL] 110
peKoMeHyeMOU JTuTepaType
V3yuenue npeZlyCMOTPEHHBIX
9  |Pa3gen 7. PacueT mporpeBa THIOBBIX CTEHOK paboueit porpammoid 5
o IUAAKTHYeCKUX eJUHUL] 10
KOHCTPYKLWI CHICTEM BOOPY)KeHHsI U O0erpurIiacos. DEKOMEHTyeMOii TUTepaType
10 BrinosiHeHWe KypcoBoii paboThl 5
V3zyuenue nipeslyCMOTPEHHBIX
11 Pa3,qe11 8. PacueT HecTallMOHAPHLIX TeUeHUM Ta30BbIX pabouelt mporpamMmoii 7
CcMecel U CKAMaeMBbIX Kare/bHbIX KUJKOCTeH B JUAAKTHYeCKUX eJUHUL] [0
KaHasax TernjioMeXaHH4eCKUX CUCTEM. peKOMeHJyeMoH iTepaType
12 BrironiHeHWe KypcoBoii paboThl 5
Bcero 3a 10 cemectp 40

3.4. KypcoBas pafora

INEPUO[,
NCITIO/THEHUSA ITIVIAHUPYEMOE
COAEPHKAHUE 3TAIA (Hegenu BPEMHI (uac)
ceMecTpa)
Ortarn 1. PacueT JuHaMUKY BCKPBITHSL HAa TPAEKTOPUU
pazzessirorerocst Goernpuriaca ¢ MPOU3BOILHO ABWKYIIAMCS 1-5
KOPILYCOM.
Oran 2. Pacuet frHamuku nopiiHeBoii [7KBC ¢ 3akpernieHHbIM 6-9
KOPITyCOM.
Ortan 3. PacueT fYHaMMKU BBICTpeJIa U3 CTBOJILHOW apTH/I/ie-pUKCKON
CUCTeMBI C YYETOM IOCTeNeHHOCTHU BOCIJIaMEHEHUs] OCHOBHOTO 10-13
3apsifia v rporpesa CTeHOK KOHCTPYKLIMU.
Bcero 3a 10 cemecTp

4. POPMbI KOHTPOJIA OCBOEHUA JUCIHIUIT/IMHbI

CEMECTP HEJEJ/IN CEMECTPA
1213 4 |56 (78 9 |10(11(12|13|14 15 16 17
9 Konn| [P Komnn | P Konn |[P Borp. 3k3
10 Konn| |AP Kosn | P Konn, KP |AP| Bomp.Jud.3ay, gud. 3au.

YcnoBHble 0603HaYeHVS:

TP — nuarHocTuyeckasi pabora;
Komnn — konnoksuywm;

KP — kypcoBast pabota;

Bonp. 9K3 — BONpPOCEHI K 5K3aMeHY;
Borp.Jud.3au — Bopock K guddepeHI[MpOBaHHOMY 3aueTy;
aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIE NHTEPBAJIBI B
cnemyronux dhopMax:
e HWArHOCTUYECKas pabora;

KOJIIOKBUYM,;
KypcoBas pabora;

BOMPOCHI K 5K3aMeHY;
BOIIPOCHI K AU epeHI[PDOBAaHHOMY 3aueTy.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B (hopMax:
* 3K3aMeH;
e muddepeHMPOBaHHBIN 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. U3Bectust Poccuiickoil akaieMUy pakeTHBIX U apTW/IEPUICKUX HayK;
4. EcTecTBeHHbIE Y TEXHUUECKHE HAYKU.

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://urait.ru/ — I'maBHast — O6pa3oBarenbHas Tuiatgopma FOpaiit. [I71st By30B 1 CCy30B.;

4. https://ibooks.ru/ — 3BC A#OyKc.py - 3T0 60/BLI0N BBIOOP aKTyaIbHOMW JIMTepaTyphI /A/Is Ballei
OUOMMOTeKH B 3/IEKTPOHHOM BUJE;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
®dynpamenTanbHas 6ubmoreka BI'TY «BOEHMEX» vm. [1.®. YcTHHOBA.

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.

12



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

AnHoTanusa paboueii nporpaMMsl

Jucturuimaa  METOABI MATEMATHUMYECKOI'O  MOJE/IMPOBAHUA  CUCTEM
APTWIJIEPUMCKOI'O, PAKETHOI'O 1 BOMBOBOI'O BOOPYKEHUS sBnsieTcs AUCLUTUIMHOMN
ob0sA3aTrenbHOM uYacTu 0/10ka 1 mporpaMmbl MOATOTOBKK 10 HarpaeieHusiM: 17.05.01 Boerpumacel u
B3pbiBaresid, 17.05.01 Boemnpumnacel u B3peiBaTenu. [uciuruiiHa peanusyercs Ha Qakynsrete E Opyxkue u
cucrembl BoopykeHusi BI'TY "BOEHMEX" um. [I.®. Ycrunoa kadeapoit E3 CPEJCTBA ITOPAJKEHUSA U
BOEITPUITACBI.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:

[ICK-22 (17.05.01)criocobHOCTH CaMOCTOSITeNIHO Ppa3pabaTeiBaTh MaTeMaTHUdecKue MoZend (u3ndecKux
rpotieccoB Npyu (PyHKLIMOHMPOBaHUM 00pasLioB 60ernpuacoB U B3phIBaTesiel;

OITK-12 (17.05.01)criocoOHOCTh KaueCTBEHHO W KOJMUYECTBEHHO OI|eHWBATh pPe3y/bTaThl, MaTeMaTUUeCKU
(dopmMynvpoBaTh TIOCTAHOBKY 3afaud M pe3y/ibTaThl ee pellleHWs TPUMEHUTeNbHO K TPOeKTUPOBaHMUIO,
TTPOU3BO/ICTBY, UCITBITAaHUSM W IKCITTyaTaii O0enprnacoB 1 B3pbIBaTesiel pa3/IMyHOrO TUTIA U Ha3HAueHNs;
OTIK-12 (17.05.01)crioco6HOCTh KaueCTBEHHO W KOJMYECTBEHHO OIEHWBATh pPe3y/bTaThl, MaTeMaTU4eCKU
(hopMy/poBaTh TIOCTAHOBKY 3alaud W pe3y/bTaThl ee pellleHus TPUMEHUTeTbHO K TPOeKTUPOBAHUIO,
TIPOW3BO/ICTBY, UCTILITAHUSIM U IKCILTyaTaly O0enpHIacoB U B3pbIBaTesieli pa3/IMyHOro THIA U Ha3HAYeHMsI.

CojiepKaHue JUCLUIIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C )OPMHPOBaHWEM LIeJIOCTHOW CHCTEMBbI
3HAHWM TI0 OCHOBAM MaTeMaTH4eCKOro MO/Ie/TMPOBaHus (HM3UKO-MeXaHMUeCKHUX TIPOIeCCOB, OMpe/eIsIOIUX B
1esioM  (DYHKI[UOHMPOBAaHWE CUCTEM PaKeTHO-apTW/IEPUHCKUX BOOPY)KEHMM U OOENpHUIacoB K HHM,
paccMaTpuBaeMbIX KakK e[JuHble Ta30-)KUAKOCTHbIE TeryIoMexaHUueCKrue CHUCTEeMBbI, a TakxKe IOydyeHUe
COOTBETCTBYIOILleli COBOKYIHOCTH TPAaKTUYeCKWX HABLIKOB pacueTa THUIIOBBIX (PU3MKO-MeXaHUUeCKUX
TPOLIECCOB U UMC/IEHHOTO pellleHUsT COTIPSDKEHHBIX 3aflau JAWHAMMKHM T'a30-)KAJKOCTHBIX TerjioMeXaHUueCKUuX
CUCTeM TBepJbIX U JedOpPMUPYEMBIX Tesl, TePMOAWHAMUKH, THAPOTa30JUHaMUKH, a3pOJUHAMUKU, TeTUI0 - U
MaccooOMeHa, onpe/ieNiAoIyX HYHKIMOHUPOBAHKE CHAPSIOB, PAKET U OOENpPUIIAacoB Pa3IMyHOrO Ha3HAYEHUS.
OCHOBHBIMU 33flayaMy AUCLUTUIMHBI SIBISIETCS YCBOEHME TEeOPeTUYeCcKOr0 Y MeTOJUUeCKOro Marepuara,
cocrapnsomero 6a3y s MeTOZOB pacueTa OCHOBHBIX XapaKTEPUCTHK W3[eUi, U3yYaeMbIX B pPaMKax
crietpanbHOCTU 17.05.01 «boernpunacel ¥ B3pbIBaTeINn».

[peniofaBaHre AWCLMITIMHBL TIpeJyCcMaTpyBaeT cieAyiomye (HoOpMbl OpraHM3aluM y4eOHOTO TIpoljecca:
NeKUyy, JsabopatopHble pabOTHI, KO/UIOKBUYMBI, CaMOCTOsITeJibHasi paboTa CTyfeHTa, KOHCY/IbTallWH,
BBIMOJTHEHHE KypPCOBOM paboThlI.

[TporpamMmoii [UCHUITIMHBI TPEyCMOTPEHBI CJIeAYIOIIMe BUABI KOHTPOJIS: TeKyllas arrectarus B (opme
cauM y1abopaTopHBIX paboT M 3TarioB KypCcoBOW paboThl, pybexkHasi artectanysi B (popMe KOIJIOKBHYMOB M
TPOME)KYTOUHBIM KOHTPOJIb B (hOpMe YCTHOTO 3k3aMeHa B 9-oM ceMecTpe U quddepeHIIMPOBaHHOIO 3adeTa B
10-om cemecTpe.

[TporpamMmMoii AUCLMIIIMHBI TIPeJyCMOTPEHBI C/leAiyIoliie BUABI KOHTPOJIS:

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[EHTOB TIPOBO/JJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UAarHoCTUYecKas pabora;
*  KOJJIOKBUYM;
e KypcoBas pabora;
e BOIPOCHI K 3K3aMeHY;
e BOIPOCHI K An(depeHIIMPOBAHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCSA B (popMax:
* DK3aMeH;
e muddepeHITMPOBAHHLIN 3aUeT.

OO01as  TPy/I0EMKOCTh OCBOEHHUSI UCILUIUIMHBI COCTaBisgeT 7 3.e., 252 u. TIporpamMMo# AWCIUITAHBI

TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHsA (68 u.), 1abopaTopHbIi npakTHKyM (68 u.), camocTosTenbHass pabora
cryzenTa (116 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

Tpyn0eMKOCTb OCBOEHUS JUCLIAIIIMHBI COCTaB/sgeT 252 4., U3 HUX 136 4. ayiUTOPHBIX 3aHATUH, U 116
Y., OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

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

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

HaumeHnoBaHnme paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

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

TBePAbIX U [le()opMHPYyeMBbIX TeJI.

N3yuenne
TIPelyCMOTPEHHBIX
paboueit mporpammori

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

TervioMmexXxaHnyeCKmuXx CUuctemM paKeTHO-apTHﬂHepHﬁCKOﬁ TeXHUKU. 10
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 10

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

CO00IAIIINXCH 00bEMOB C IOBH)KHBIMH 3/IEeMeHTaMH.

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. 34
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 34

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

paboueii mporpammoi

TeIIOMeXaHNYeCKUX CUCTeM paKeTHO-apTU//IePUNCKON TeXHUKU. 18
UIAKTUYeCKUX e[UHMULI .
10 peXOMEHyeMOH q.1 BHyTpeHH'S'IH 6anm/1cm1ia MHOT'OTO/IOCTHBIX TUPOMEXaHNU3MOB:
BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2010 (5)
JIUTeparype
Wroro no pasgeny 3 18
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.
Bremonnenue kypcoBoii | b. 3. Kapt, B. U. Ko3nos, H. A. Makaposell. . MaremaTnueckoe 3
paboThI MOZie/IMpPOBaHKre 1 3KCIIepUMeHTasbHast 0TpaboTKa cucTeM
M3yuenne pasfiesieHus1 peakKTUBHBIX CHapsifioB: Mocksa: FOpatit, 2020 (5.5- 5
NpelyCMOTPEHHBIX 5.6)
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IUAKTUYeCKUX eJHUL]
110 peKOMeHJyeMOoi
JTeparype

Wrtoro no pasgeny 5

8

Paspen 6. [luHaMHKa ra30-KUAKOCTHBIX BHITECHUTE/IBHBIX CHCTeM 00ernpuIacoB U pacyer
HanpsDKeHHO-/1e()OPMUPYeMbIX COCTOSIHHM 3/1eMeHTOB 00enpHunacos.

BrinonHeHue KypcoBoi

paboThI 5
W3yueHue b. 3. Kopr, B. U. Kosnos, H. A. Makaposel. . Maremaruueckoe
TpeyCMOTPEeHHBIX MO/Ie/TMPOBaHue U SKCIIeprMeHTabHasi 0TpaboTKa cucTeM
paboueii mporpamMmMoii pasZiesieHus1 peakTUBHBIX CHapsifoB: Mocksa: FOpaiit, 2020 (5.7- c
JANAKTUYEeCKUX eUHUL] 5.9)
110 peKOMEeHJyeMOoi
JIUTeparype

Wroro no pasgeny 6 10

Pa3pen 7. PacueT mporpeBa TUIOBBIX CTEHOK KOHCTPYKIUH CHCTeM BOOPY)XeHHs U 00ernpuIacos.

N3yuenue
TIpeAyCMOTPEeHHBIX
paboueii mporpammoi

b. 3. Kopr, B. N. Ko3nos, H. A. MakaposeL. . Pasnenenue 5)
IUAKTUYeCKUX eIHULL
TI0 peKoMeHIyeMoit HeyTIpaB/isieMbIX CHapsiZIOB CUCTEM 3a/IlIOBOTO OTHS: M.:
nTepaType MarmmHoctpoenue, 2008 (6.1-6.4)
BrirosiHe e KypCOBOU 5
paboThI
Wroro no pasgeny 7 10

Paspen 8. Pacuer HecTalOHAPHBIX TeUeHUH ra30BbIX CMecel M OKHMaeMbIX Kame/IbHbIX XXUAKOCTel B

KdHaJ/IaX TelJioMexXdaHu4YeCKHuX CUCTeM.

Nsyuenne
TpelyCMOTPEHHBIX
paboueii mporpammoi

b. 3. Kopr, B. U. Ko3nog, H. A. Makapogel. . Pa3genenue 7

[UaKTUUeCKUX e/JUHMUL]
L HeyTIpaB/sieMbIX CHapsiZiOB CUCTeM 3a/III0BOro OrHs: M.:
110 peKOMERAYEeMOon MammHoctpoenue, 2008 (4)
uTeparype a p ’
BrirosiHeHue KypCcoBO 5
paboThI
Wroro no pa3geny 8 12
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
METO/bI MATEMATUYECKOI'O MOJE/INPOBAHNSI CUCTEM APTWIJIEPUMICKOI'O, PAKETHOT'O 1 BOMBOBOI'O BOOPYJXEHHUSA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

*  KOJJIOKBUYM;

e BOMPOCHI K IK3aMEHY;

e KypcoBas pabora;

e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
¢ JK3aMeH;

e uddepeHIMPOBAaHHBIN 3a4erT.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMNPOCOB - He arTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

KonnokBuym
ITpoBoguTCS IO pe3ysbTaTaM MPOLIeAIINX TeM. ATTeCTOBbIBAeTCS CTyAeHT, 00HAPY>KUBILIHMI 3HaHHUe
OCHOBHOTO NPOjeHHoro yue6HOro Marepuana B 06beMe, HeoOXOAUMOM [JIs1 [la/IbHel11Iell yueObl.

Bompocsl K 3K3aMeHy

1. TunoBoi#i cocyz ra3oBoii TerioMexanndeckoil cuctemsl (TMC). CTpykrypa. OCHOBHBIE [JOTTYIL{€HUS.
2. JIvuHeiiHasg ¥ MaccoBasi CKOPOCTH FOpeHHUsl 3ePHEHHOT0 TI0poXa.
3. OnpezienieHue Ta30MpUX0/ja MPYU TOPEHUH 3ePHEHHOTO TIOPOXa B CHCTeMe COOOL[ALUXCst 00beMOB Ha
OCHOBe JIMHEeMHOW ¥ MacCOBOM CKOPOCTH TOPeHUSI.
4. YpaBHeHHe WU3MeHeHHsI MacChl ra30BoH ¢a3bl B THUIIOBOM cocyne TMC.
5. YpaBHeHHe U3MeHeHHs] MacCOBOH [[0/I1 TIepBOii KOMITOHEHTHI Ta30Bo# (ha3bl B TUIoBOM cocyze TMC.
6. YpaBHeHUe U3MeHeHUs MacChl FOPSIIUX 3epeH 11opoxa B TUIIoBoM cocyge TMC.
7. YpaBHeHUe M3MeHeHHs MacChl TBEPZIOIo OCTaTKa B TUIIOBOM cocyze TMC.
8. YpaBHeHMe n3MeHeHUs1 BHyTpeHHel (T10/THOM) 9HepruM ra3oBoii assl B TUoBoM cocyge TMC.
9. YpaBHeHHe U3MeHeHUs1 CBOOOZHOT0 00beMa ra30Boi (asbl B THIIOBOM cocyze TMC.
10. Cxema peliieHus 3aiaud AuHaMUku TMC B 11eJ1oM. YpaBHeHUsI [iBH)KeHUs TTO/IBMXKHBIX 3/IEMEHTOB B
HETIOZIBUJKHOM KOpITyCe.
11. YpaBHeHus U3MeHeHUs! BeJIMYMH CBOZA 3apsij0B-MOHOO/IOKOB U 3ePeH TOILIMBA.
12. PacueT noBepXHOCTH TOpeHHsi U 00beMa 3epeH IpPU UCTeUeHWH UK 3aTeKaHUX Ta30-TI0POXOBOM CMeCH B
cocyn TMC.
13. YpaBHeHHe U3MeHeHMs Urc/ia 3epeH IpYU NCTeueHUH ra30-TIopoxXoBoi cMecH u3 cocyna TMC.
14. AnropuTm pacueta ropeHusi B cocyze TMC, 3arosiHseMoM ra30-opoX0BOM CMeChi0 U3 CMEeXHBIX
ra3oreHepaTopoB C 3epHEHHBIMU 3apsAZiaMA MOHOJUCIIEPCHOTO MTOPOXa.
15. Pacuet k03¢ ¢dHLIMEHTOB NIepeKphITHs 0TBEPCTHI 3epHAaMU TIPH MCTeUeHUH Ta30-II0POXOBOM CMeCH B
OTBepCTHe.
16. PacueT paboTEI, cOBepIiIaeMOii ra30M IPH TlepeToKe 3epeH TBepAoH (a3bl M3 COCyaa B COCYZ, U TIPU
JIBIDKeHUU TOBIKHBIX 3/IEMEHTOB.
17. YpaBHeHHe COCTOSIHUS OMHAPHON CMeCH KOBOJTIOM-Ta30B U COOTHOIIEHHST MeXK/1y MaCCOBBIMH U
00BeMHBIMH [JO/ISIMA KOMITOHEHT.
18. CorpsbkeHHBIEe 3a/jaui KOHBEKTHBHOTO TeryioooMeHa. ®opMynrMpoBKa YCI0BHIA COMPshKeHUs B hopme
IPaHUYHBIX YCI0BUI UyeTBepTOro popa. @opMynrpoBKa yCI0BUM CONPsKeHNs B (hOpMe FPaHUYHBIX YCI0BUI
TpeThero pofa. 3aKoH KOHBEKTHBHOTO TeryioobmeHa HetoToHa. [JocTOMHCTBA U HEJOCTAaTKH.
19. BasaHc Teruia IIpy TOPeHUU ra30-TI0pPOX0BOM CMeCH B COCY/IE.
20. PacueT TerioBbIX IIOTOKOB OT I'a3a K cTeHKaM. KOHBeKTUBHBIM, JTyUUCTbIN U KOHLYKTUBHBIN TeI10BoH
noTok. KoadduimeHT KOHBeKTUBHOTO TeryioobMeHa. KpurepranbHble cooTHOMIEHUs Ayist urcia Hyccenbra.
21. Pacuet TeryiooOMeHa MeX/y Ta30M U TBePbIM OCTaTKOM.
22. PacueT 3Hepronpuxofa oT ropeHusi I0poxoB U TBepAbIX TOIUIUB. [To/iHas yzenbHast SHeprus ropoxa mnpu
HauasnbHOU Temneparype. TersoTa cropaHusi. MI3oxopHas Temreparypa ropeHus. Cusa nopoxa.
23. Pacuet pacxopa ra3oBoii (a3bl IpH repeToke KOBOJ/IIOM-Ta3a U3 COCy/a B COCY/, Uepe3 OTBEPCTHe.
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KypcoBas pa6ora

KypcoBasi paboTa npe/icTaB/isieTcst B euatHoi ¢opme. IIprem KypcoBoii paboTsl opopmIsieTcst TIocie
ee 3alWThI. 3alUTa KypcoBoi paboThl MPOXOAUT B (hopMe 10K/Iazia CTyZeHTa 110 BBITIOJIHeHHOW paboTe u
OTBETOB Ha BOTIPOCHI MPero/aBarTeJisi.
KypcoBasi paboTa cofiep>KUT UHAMBHya/lbHOE 3a/jaHue.
3arura KypcoBoii paboThl OCYILIeCTBISETCS LIeTHKOM.
ITpaBunsHOE oopmIeHHe TIOSICHUTETHHOMN 3aIMCKU 1 BePHBIE CBOeBPeMeHHbIe OTBETHI CTyZleHTa Ha BOTIPOCHI
TIperioZiaBateisi SIBMSIOTCS OCHOBAHHMEM [IJIsl TTpHeMa KypCOBOM paboThI.
3ammra KypcoBoi paboThl OIIeHMBAeTCs OLIEHKAMK «OTJIMUHO», «XOPOILIO», «Y/IOBI€TBOPUTEIBHO» U «He
3aLLUTHII».
OcCHOBOV¥ 1151 OTIpeZieIeHUs OLIEHKH CJTY)KUT YPOBEHb YCBOEHUsI CTY/IEHTOM MaTepuasa, TpeJyCMOTPEHHOTO
yueOHOH MpOorpaMmon AUCIUILTHHEL.
— OL|eHKH «OT/IMYHO» TI0 UTOTaM 3alljUThl KyPCOBOM pabOThI 3aC/Ty’)KUBAET CTy/leHT, 00Hapy KUBIINI TIPU
OTBeTax Ha BOIIPOCHI BCECTOPOHHEe, CUCTeMaTHueCcKoe 1 IyboKoe 3HaHHe y4eOHO-TIPOrpaMMHOT0 MaTepuana,
BBITIO/THUBIINI KypCcOBYI0 paboTy 6e3 ommboK U B 1o;HOM 00beMe, Mpe/[CTaBUBIIN MTOSICHUTETBEHYIO 3aIiCKY
0(hOpPM/IEHHYIO B COOTBETCTBUU C [IeMCTBYIOIIMMU TPeOOBAHUSIMUY;
— OLIEHKH «XOPOLLO» 10 UTOTaM 3alliThl KyPCOBOM PabOTHI 3aC/y>KHUBaeT CTY/eHT, 0OHapyKUBLIHM TIOTHOe
3HaHWe y4eOHO-TIPOrpaMMHOT0 MaTepHasa, BbIOTHUBIINI KypCOBYIO paboTy 6e3 olMbOK 1 B TOJTHOM
o0beMe, TIpe/ICTaBUBIINI MOSICHUTE/IBHYHO 3alTMCKy COAEPIKAIyI0 He3HAUMTe/TbHbIE OTCTYTIJIEHUS OT
JeHCTByOIIMX TpeOOBaHUH U MOTPEIITHOCTH 0(hOPMIIEHHUS;
— OLIEHKU «Y/JOBJIETBOPUTE/TLHO» TI0 UTOTaM 3alllUThl KYPCOBOUM PabOTHI 3aC/Ty>KUBAET CTY/IEHT, 00HAPYKUBIIHH
3HaHWE OCHOBHOTO yueOHO-TIPOrpaMMHOTO MaTepuasa B 00beMe, HeoOX0AUMOM [i71s AabHeHIer yueOnl 1
Mpe/iCTOSAIeH paboThI MO MPOQeCCHH, BBITIOTHUBIINN KypCOBYIO paboTy 6e3 olMOOK U B MOJTHOM 00LEME,
TIpe/[CTaBUBIINI MOSICHUTEBHYIO 3alUCKY CO/IeprKallyi0 Cephe3Hble OTCTYIIIEHHS OT JeHCTBYIOILIX
TpebOBaHMH U CyIlleCTBEHHBIE MTOTPEITHOCTH 0(OPMIIEHHUS;
— OL|eHKa «He 3allUTU/I» 110 UTOTaM 3alliThl KyPCOBOM pabOThI BLICTAB/ISIETCS CTY/EHTY, 0OHapy)KUBILIEMY
npo0eJibl B 3HAHUSAX OCHOBHOTO Y4eOHO-TIPOrpaMMHOI0 MaTepyasa U MaTepHasioB MpeACTaBIEHHOW UM
KypCOBOM paboThl, 0MyCTHBIIEMY PUHLMIMABHbIE OIMOKY IPYU OTBETaxX Ha BOIIPOCHI Nperofanaresis. Kak
TIPaBUJIO, OL[eHKA «He 3allJUTH/I» CTABUTCS CTYJieHTaM, KOTOpbIe He MOTYT TIPOZIOJDKUTE 00yJYeHHe Uin
MIPUCTYTIUTH K MPOQeCCUOHANTBLHOMN /IeSTeTbHOCTH M0 OKOHUaHUU BI'TY 6e3 [0MoMHUTETBHBIX 3aHATHH 10
COOTBETCTBYIOLLeH TUCLIUIIIHE.

Bonpocs! k guddepeHiupoBaHHOMY 3aueTy

1. SIBHBIE U HesIBHbIE PA3HOCTHBIE CXEMBI [I/Isl PeIlIeHUs CUCTEM 00BIKHOBEHHBIX UG (epeHI[HaTbHBIX
YpaBHEHU, pa3pelleHHbIX OTHOCUTE/IbHO POU3BOJHOM.
2. SIBHble MeTozBI PyHre-KyTTa 2-4 nopsijka TOYHOCTH.
3. O1eHKa JIOKaJIbHOM MOTPEITHOCTH Ha I11are MHTerpupoBaHusi. Metog PyHre aBromariueckoro BeIOOpa 1ara
T10 BpeMeHH TIpY 33/laHHON BeTMYMHe JI0KaAbHOU MOrpelHOCTH UHTerPUPOBaHUsl.
4. BeIOOD 111ara MHTETPUPOBAHKS TI0 KOHTPOJBHOMY WIEHY /ISt ABYX CIeIMabHO Tof00paHHbIX cxeM PyHre-
KyrTa. KonTponeHsiii uieH Eropoga.
5. YpaBHeHus [lyaccoHa A1 TPOM3BOAHBIX HaIpaB/ISIOLIUX KOCHHYCOB CBS3aHHOW CHUCTEMbl KOODJUHAT
CHapsi/ia B CTapTOBOM.
6. YpaBHeHus Ditnepa-IlyaccoHa Ajis omycaHusi IPOCTPAHCTBEHHOT'O IBU)KEHUS CHapsi/ja TI0 TPaeKTOPUM.
7. YpaBHeHUe TeIlI0NIPOBOLHOCTH /ISl ONKCaHKs IIPOrpeBa CTEHOK TeIllJIoMexaHnueCKUx cucreM. Ciydau
OJTHOMEPHOMU 1 ABYMEPHOM TeIJIONPOBOAHOCTHU B TIJIOCKOM CTeHKe, B I[UIMH/[PHUeCKOM CTeHKe, OJHOMEePHOMH
TeTUIOTIPOBOIHOCTU B CheprUeCcKoi CTeHKe.
8. IlocTaHOBKa rpaHUYHBIX YCI0BUM 1, 2, 3 pofia. YC/I0BHSA CONPS)KEHNS Ha MOBEPXHOCTAX pa3phiBa
Teryiou3nuecKux cBoMCTB. ['Y Ha ocu cUMMeTpUX LUIMHAPA.
9. fIBHBIe U HesIBHbIE PAa3HOCTHBIE CXEMBI /ISl ypaBHEHUM TEeM/IONPOBOJHOCTH. YC/IOBUS YCTONUHMBOCTH.
10. YpaBHeHMe TeN/IONPOBOJHOCTH /i/Is IpUpallleHus TeMIlepaTyphl Ha 111are 1o BpeMeHHU.
11. /IByxcoiiHasi TpexToueuHast HesiBHast CXeMa ZIJisl ypaBHeHHs TeTUIONPOoBOoAHOCTH (cxema KpaHa
-HuxkomncoHa).
12. MeToz, IPOCTBIX UTepaLUi [i71s1 HeJIMHEMHbIX CeTOUHBIX YPaBHEHHH HESIBHBIX PAa3HOCTHBIX CXeM ypaBHEHUSI
TEeTIONPOBOJHOCTH.
13. [IByMepHbIe ypaBHeHUsI TeIJIONPOBOAHOCTU. PaciijernyieHue 1o NpoCTpaHCTBEHHBIM KOOpuHaraMm . Metof
repeMeHHbBIX HallpaBIeHUH U MeTo/, IPOOHBIX II1aroB.
14. MeTop NIPOTOHKHU [j1s1 PellleHtsl TPeXTOUeUHbIX CeTOUHBIX YPaBHEHUM.
15. JTuHaMUKa BCKPBITHSI HA TPAEKTOPHHU BPAIIIAIOIIETr0oCst OOerpHIiaca C MpaBUIbHO JBUXKYIIIMMCS KOPITYCOM,
COCTOSII[UM U3 KacCeThl U 000/I0UKU U Pa/IaibHO BBIXOASIIUX U3 KacCeThl O0EBBIX 371eMeHTOB. OCHOBHbBIE
JornyieHusi. Beibop cuctem KOOpAWHaT.
16. dusMKo-MexaHWYecKasi MOZieJTb TPOLiecca BCKPBITHS. YpaBHeHUs! JBU)KEHHS LIieHTpa Macc Ooerpumaca.
YpaBHeHUs1 JBU)KEHHST KACCEThI OTHOCHTENTEHO 000JIOUKH.
17. YpaBHeHUs1 paiuaibHOTO JBW)KeHHsT O0eBbIX 37IEMEHTOB.
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18. OcHoBHas 3a/iaua BHeIlIHel 0alMCTHKY J1s1 CBOOOJHOTO BIKEeHHsT 00eBBIX 3/IeMEeHTOB.

19. [lnHaMMKa BCKPBITHS HA TPaeKTOPUM Ooerpuriaca C IpOM3BOJIBHO ABIKYLIMCS KOPITYCOM U
MOCTYTaTeIbHO ABWXKYILUMUCS OTHOCUTEILHO KOPITyCa OT/Ae/ISIFOLUMHUCS 00eBbIMU 31eMeHTa-Mu. OU3HNKO-
MexaHWuecKas Mogie/Ib rpoLjecca pasgeneHus. CUCTeMbl KOOpAUHAT.

20. YpaBHeHus Jitniepa-IlyaccoHa /s IBUKeHUsI KOpITyca ¥ CBOOOJHOTO [IBHKeHHsI O0eBBIX 3/IeMEHTOB.

21. YpaBHeHHe OTHOCHTE/IbHOTO ABIKeHHs 60eBoro snemeHTa. OnpesiesieHye CUI ¥ MOMEHTOB, JIeHCTBYOLINX
Ha KOPITYC CO CTOPOHBI O0EBBIX 3/IEMEHTOB.

22. YucsieHHOe MHTETPUPOBaHKe CUCTeMbl AvddepeHLnaNTbHbIX YPaBHEHNH.

23. lnHaMyKa BCKPBITUS Ha TPaeKTOPUH TOJIOBHOM YaCTH C TIPOM3BOJIbHBIM JBH)KEHUEM Pa3fesIstoXCs Teq B
npocrpaHcTBe. PU3uKo-MexaHuuecKasi MOZeslb NpoLiecca BCKPBITUS.

24, Cunbl B3aUMOJIeMCTBUS pasZie/iatoluXCs Tell.

25. CocraB cucTtembl AuddepeHITMaTbHBIX YPaBHEHHI MaTeMaTiue CKOM MO/IesTH.

26. PacueT AMHAMUKH MTOPIIHEBBIX I'a30-)KUAKOCTHBIX BbIT€CHUTE/IbHBIX CUCTEM OoerpuriacoB. TrUIoBoii raso-
JKUAKOCTHBIN BBITECHUTE/IBHBIA LUIUHAD. PU3HKO-MexaHW4YecKas MOZieJlb TIPOLiecca BbITeCHEHUS.

27. YpaBHeHHs U3MeHeHUs1 [lapaMeTpOoB ra3a B ra30BOM MPOC/IOHKe 107, OPLIHEM.

28. YpaBHeHHUs IBWKEeHHUs BbITeCHSIeMOM MacChl KUIKOCTH. 3aMbIKarolllie COOTHOILIeHUsl. YHCIeHHbIN MeTo],
pelilieHUs CUCTeMbl JuddepeHIMaTbHbIX ypaBHEHUH.

29. Pacuet HanpsbKeHHO-/1e(hOPMUPOBaHHbIX COCTOSIHUI CUCTEM CBfI3aHHBIX CTepKHel B KOHCTPYKLIMSIX
6oerpunacoB. PU3MKO-MexaHHUeCKasi T0CTAaHOBKaA 3a/jaui. YpaBHEHHS yIIPYTO-IIaCTUUeCKOr0 PaCTsHKeHUsI-
CKaTHs TUIIOBOTO CTEPIKHS.

30. TunoBbIe 3a7jauM pacueTa PacTsIKeHHUs-CXKATHsI CTep)KHS. AJITOPUTM pacueTa edopMalvii B CHCTeMe JBYX
CBSI3aHHBIX CTEpPIKHEe.

31. KBa3unuHeliHOe ypaBHEHHe TET/IONPOBOJHOCTH C KYCOUHO-HeITPepPbIBHBIMU KO3 GULIeHTaMU JJ1st
OIMCAHUs HeCTallOHAPHBIX TeIJIOBBIX M0/1el IJIOCKUX, LIUIMHAPUUECKUX U cepruuecKuX CTeHOK.

32. OCHOBHBI€ MOHSATHUS TEOPUM PAa3HOCTHBIX CXeM: alllPOKCHUMaLUsl, yCTOHUNUBOCTh, CXOAUMOCTb.

33. fIBHbIe U HesIBHBIE PA3HOCTHBIE CXEMBI /711 OZJHOMEPHOIO YpaBHEHHS TeT/IONPOBOJHOCTH.

34. Cxembl poOHBIX 11aroB (CyMMapHOH armpOKCUMAL[|H), CXeMbI [1IePeMeHHBIX HallpaB/IeHU U CXeMbl
npubMKeHHOH QaKkTopU3aLuK AJIs1 JBYMePHbIX YpaBHEHHWH TeTyIoNPOBOAHOCTH.

35. AnmpokcuMalysi CeTOYHbIX TpaHUuHbIX ycioBui I, IT u 11l popa MeTooM yMeHbIlIeHUsT HEBSA3KHU.

36. MeToz, cKa/IsIpHOI [IPOTOHKY Ji71s1 PellleHHs] TPeXTOUeUHbIX CeTOYHbIX YpaBHEHU.

37. WtepaluoHHbIit MeTos pacueta guHamuku [JKTMC B 1jesoM.

38. Pacuet Tery1oBbIX [IOTOKOB B COCY[aX OT rasa K CTeHKaM.

39. ®u3MKo-MexaHHUeCKasi MoZiesb TeueHus: pabouero Tesa B KaHane [DKTMC. [IuddepeHnyanbHbie
ypaBHeHUsI HeCTaLMOHAPHOTO TypOy/IeHTHOTO TedeHus1 OMHApPHOW ra30BOM CMeCH AJisi OCpeJHEeHHBIX T10
CeYeHHI0 ITapaMeTpPOB I0TOKa.

40. O61wmii BUJ, ypaBHEHHH KBa3MOJHOMEPHOTO TeueHHs! B TIOJBIKHOW CHCTeMe KOOpAWHaT.

41. PacueT TeI/IOBbIX IIOTOKOB U KO3((QULMEHTOB r'H/ipaBIMuecKoro COIpOTUB/IEHHUs TPEHUs! [IPU TeUeHUU B
KaHasax.

42. TuroBble rpaHUUHBIe YCI0BUA Ha cpe3ax KaHanos [7KTMC.

43. O630p Pa3HOCTHBIX METO/IOB PEIIeHUs YPAaBHEHUH O[HOMEPHOM ra30Boi quHaMUKU. CpaBHUTETBLHBIN
aHanus.

44. sIBHO-HesIBHasI cXxeMa IpeJUKTOP-KOPPEKTOP MeTozia KOPPeKLIMH IIOTOKOB TiepeHoca Ajisi 060011ieHHOro
ypaBHeHUs! KBa31OJHOMEPHOI'O [IBI)KEHHS Ta30BOM CMecH.

45. Crioco0ObI MOCTPOEHHUS CETOK, a/IJalTUPYIOIIUXCS K pa3MepaM U 0COOEHHOCTSM TeUeHHsI B paCUeTHON
obnacTu.

46. PacueT HecCTallIOHAPHBIX TEUEHUN Kame/IbHbIX CKUMaeMbIX KUAKOCTel B KaHa/laX BbITeCHUTE/IbHBIX
CUCTEM

JK3aMeH

OOyuaroumiicst UMeeT TIPaBo Ha MO/TyYeHre MUHUMAJTbHOM TTOJIOKUTEe/TBHOU OLIeHKH TPH Y C/IOBUN
YCIIEIIHOTO MPOXOKAEHHSI TEKYIIer0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI B
COOTBeTCTBUU C TpadMKOM paszena 4.
B nieBsiToM cemecTpe MpoMeXKyTOUHas aTTecTalys MPOUCXoJuT B hopMe 3K3ameHa. [171s ToydyeHus OLeHKU
CTyZIleHT YCTHO OTBeuyaeT Ha 3 BOIpOca U3 pasnnuHbIx paszenos PIII. KomuecTBO npaBU/IbHBIX OTBETOB
onpezesisieT UTOTOBYIO OLIeHKY:
1. Hu ofHOrO NIpaBU/IbHOTO OTBeETa - OL|eHKA "'HeYI0B/IeTBOPUTEIBHO"
2. OauH NpaBUILHBINA OTBET - OLleHKa "y/I0B/1eTBOPUTETHHO"
3. lBa rpaBU/IbHBIX OTBETA - OLjeHKa "'Xopouio”
4. 'Tpu NpaBUIbHBIX OTBeTA - OL|eHKAa "O0TVIMYHO"

JAuddepennypoBanHblii 3aueT

OO0yuaromuiicss IMeeT MpaBo Ha Mo/yueHrue MUHUMA/IbHOH MOJI0KUTE/TbHOMN OL|eHKH TP YCJIOBUU
YCIIEIITHOTO MPOXOXKAEHHSI TEKYIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hOpMe IMarHOCTHUECKOM PaboThI B
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COOTBETCTBUH C TpadmKOM pa3zena 4.

B mecsitom cemecTpe MPOMEXYTOUHAs aTTeCTalys IPOUCXOaUT B hopMe muddepeHIMpoBaHHOTO 3aueTa. s
MOy4Y€eHHs OL[eHKU CTYZEHT YCTHO OTBeuaeT Ha 3 BOIpoca 13 pa3nuuHbix pa3zenos PIT/]. KomvuectBo
NIpaBU/IbHBIX OTBETOB ONpejesisieT UTOrOBYHO OLIeHKY:

1. Hu ofHOTO TIpPaBU/ILHOTO OTBETA - OLieHKa '"He 3auTeHo".

2. OavH MpaBUILHBINA OTBET - OL[€HKA "'3auTeHO-yI0BIeTBOPUTEILHO"

3. [IBa nIpaBUJIbHBIX OTBeTA - OL}eHKa "'3a4TeH0-X0poLo”

4. Tpu npaBWIBHBIX OTBETA - OLIeHKA "'3aUTeHO-0T/INYHO"
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pazpgen 1. Cucremsi
BOOPY)K€HHH U
0oenpumackl Kak raso- BOMPOCh K SK3aMeH
5 | 9 hxugkocTHBIE 2414 4| 10 | 10 | 6 6 6 P Y
Konnoksuym
TenioMeXxaHu4ecKue
CHCTEeMBbI TBEPABIX U
AedopMHUpPYeMbIX TeJl.
Pa3pen 2. Pacuer
BHYTPHOQ/UTHCTHUECKUX
MPOIeCCOB NP FOPeHNN
5 | g [MOPOXoB B cucTemax 6212816 12 34 24 24 24 Bompock K 3K3ameHy,
COO00LAOLIUXCSH KosokBuym
00beMOB ¢
MO/IBIDKHBIMH
3/1eMeHTaMM.
Pa3pgen 3. Pa3HoCTHBIE
METO/ABI P eLICHHH Bormpocs! K 3k3aMeH
5| 9 |cucrem o6bIKHOBeHHBIX | 38 | 20 | 8 12 18 12 12 12 P Y
KonnokBuym
auddepeHnIaNbBHBIX
YPaBHeHMH.
Pazpgen 4. [lnunamuka
5 | g [Paspenenus 0l 6l 6 0 14 8 8 8 Borpock K 3K3ameHy,
OoenpunacoB Ha Konnoksuym
TpaeKTOopuu-1.
Bcero 3a 9 cemecTp 144/ 68 | 34| 34 76 50 50 50
Pa3pen 5. [lunamuka Boripocs! k
a3ne/IeHMS U bepeHIMPOBaHHOMY
5 | 10 P®A 20112 | 6 6 8 12 12 12 3ayery,
OoenpunacosB Ha
TpaexTOpHH-2 KonnoksBuym,
P : Kypcogas pabora
Pazpgen 6. [lnunamuka
ra30-XUJAKOCTHBIX
Kypcogas pabora,
BBITeCHUTE/IBHBIX Bonpoch! K
5 | 10 |SMCTEM Goenpunacos n 26|16 | 8 8 10 12 12 12 |puddepeHLIIpOBAaHHOMY
pacyeT HaNpPsHKeHHO- sauery,
JAedopMHUpyeMBbIX KOJ'I]IOKBI:IyM
COCTOSIHUM 3/1eMeHTOB
0oenpumacos.
Paspgen 7. Pacuer Kypcogasi pabora,
MporpeBa TUMOBBIX Bompocsl K
5 | 10 |cTeHOK KOHCTPYKI{Ui 26|16 | 8 8 10 12 12 12 |puddepeHLipoBaHHOMY
CHCTeM BOOPYKeHHS 1 3aueTy,
Goenpunacos. KomnnokBuym
20 11268




Pazpnen 8. Pacuer
HeCTalMOHAPHBIX Borpocs! K
TeueHU# ra3oBbIX cdepEHIUPOBAHHOMY
10 |CMeCen M OXMMABMBIX | 56| 54 1 10| 12 | 12 | 14 | 14 | 14 sauery,
Karne/bHBIX XXUJKOCTel
Kypcogas pabora,
B KaHaJ/1ax
Konnoksuym
TeIIOMeXaHHUeCKMX
CHCTEM.
Bcero 3a 10 cemectp 108/ 68 |34 | 34 40 50 50 50
Bcero no aucuuiIinHe 252|136/ 68 | 68 116 | 100 | 100 | 100
21 11268
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