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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)

15.03.02 TexHo/IorMYecKue MalIMHBI M 000py/[0BaHHE
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E3 CPEICTBA TTOPAKEHIWSA 1 BOETTPUITACHI
[MaBnoB fIpocnaB OsieroBuy, CTapIiiuii rpenogaBare/ib

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

3aBenyromuii kadenpoii Kapr b.3., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E7 MEXAHUKA TE®©OPMUPYEMOI'O TBEPAOI'O TEJIA

3aBepaytoimii Kadenpoii CanaukoB B.A., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
UNCJ/IEHHBIE METO/BI PEIITEHNA 3AJAY MEXAHUKU CIVIOIIHBIX CPE]

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

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



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

OIIK-1 — cmnocobeH MNpUMEHATb €eCTeCTBEHHOHayUHble U 06H_IEI/IH)KEHepH]>Ie 3HAHUA, METOAbI
MaTe€MaTHU4eCKOro aHa/ii3a U MOJe/IMDOBAHKS B HpO(I)ECCHOHaJleOﬁ AedaTe/IbHOCTH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-1

3HAHUA:

Ha ypOBHe Tpe[CTaB/eHHI: CrI0COO0eH TMOHMMaTh 6a30Bble TEHJEHI[MW pPa3sBUTHUA HAyKU U TEXHUKH,
yMeTh OPHUEHTHPOBAaThCSI B HWH(OPMAIMOHHBIX Cpefax, CaMOCTOSITeJIbHO TIPUHMMAaTh 0060CHOBaHHOE
3KCITePTHOE pellieHe;

Ha ypOBHE BOCTIPOW3BE/IEHUSI: WCIIOJH30BaTh JIOCTYIHbIE WH)XXeHepHble METOJWKHW W TOBBIIIATH CBOU
o0pa3oBaTe/nbHbIN TTOTEHIHAT;

Ha ypOBHE TOHMMAHHUA: MOHUMAaTh B3aUMOCBSI3b U JIUAJIEKTUKY DPa3BUTHS U COBEPIIEHCTBOBAHUS
COBPEMEHHOM TeXHUKH;;

YMeHUs:

TEOpPeTHUUeCKHe: TIPOBOJWTh KAaueCTBEHHYI0 U KOJMUECTBEHHYIO OLIEHKY 9KCTUTyaTal[MOHHBIX
rapameTpOB W3U/THS;

MpaKTUUeCKUe: yMeTh 00palaThCs C OT/eNbHBIMU 00pa3ijamMu, 00ecreunBaTh TEXHUKY 0e30T1acHOCTH;;

HABbIKU:

MOBBINIATE MH)XEHEPHBIA ypOBeHb, yMEeTh TMPOBOAUTH 3/eMEHTApHbIE pPACUeThl CBA3aHHBIE C
9KCIUTyaTaluel u3aenuu;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJuctuminaa YACJIEHHBIE METO/AbI PEINEHUA 3AJTAY MEXAHWKMU CINVIOIIIHBIX

CPE]] siB/sieTcs AUCIIUIIMHON 005i3aTe/IbHOM YacTH 6/10Ka 1 mporpaMMbl MOJATOTOBKH 110 HArPaBJIeHHIO
15.03.02 TexHonozuueckue MawuHbl U obopydosaHue.

CogepkaHue JUCLIMIVIMHGI SBJSIeTCS JIornyeckuM npogospkenueM aucuuiuivd: COITPOTUB/IEHVE

MATEPHUAJIOB, BbBICIIIAAd MATEMATUKA, BBEJEHUE B WH®OPMAIIMOHHBIE
TEXHOJ/IOI'N.

Cojep)kaHue [AUCLMIUIMHBL SIB/ASIETCS OCHOBOM i ocBoeHust auciuiiuH: IMPAKTUKYM 110

BBIUNC/IUTE/IbHOM MEXAHVKE.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

OIIK-1 — criocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe ¥ 00IeMHKeHepHbIe 3HaHUs], MeTOZbI
MaTeMaTH4yeCKOro aHa/lr3a U MOZle/IMpoBaHus B MpodeCcCHOHaNbHOM [iesiTeIbHOCTH

OIIK-13 — CriocobeH NpUMEHSITh CTaH/JapTHbIE METO/IbI PacueTa IMPH MPOEKTUPOBAHUHU AeTalel U
y3J/I0B TEXHOJIOTHUECKUX MallliH U 000pyI0BaHUS

OTIK-2 — CriocobeH NMPUMEHSITH OCHOBHbBIE METO/IbI, CIIOCOOBI U CPe/ICTBA MOMYUYEHUs], XPaHEeHU,
nepepaboTKy UHMOPMAIUK TIPH PelleHHH 3a/jad MpodeCcCHoHaNbHOMN 1eTeTbHOCTH

OIIK-4 — CriocobeH MOHWMATh PUHLMITEI PaO0THI COBpeMeHHBIX MH()OPMAL[MOHHBIX TeXHOJIOTHH U
WCTIOb30BaTh X JJIs pellleHrs 3aZiad NpodeCcCuoHanbHON fesiTeTbHOCTH

OITK-6 — CniocobeH peliiaTh CTaHAapPTHbIE 3aiauM ITPOGeCCUOHANTBLHOM JiesITe/IbHOCTH Ha OCHOBE
WHOPMaLMOHHON 1 6ubrorpaduUecKolt KyabTYpPhI ¢ MPUMeHeHHeM WH(OPMaLiOHHO-
KOMMYHHUKAI[MOHHBIX TeXHOJIOTHH

ITK-94 — criocobeH K yIpaBieHUI0 HHPOPMaLVeH U JaHHBIMH, TOUCKY UCTOUHUKOB MHGOPMAIMU U
JIlaHHBIX, BOCIIPUATHIO, aHaJIM3Y, 3alIOMUHAaHUIO U Nepeiade MH(POPMaLMK C UCTI0Ib30BaHUEM LIU(PPOBBIX
CpeJCTB, a TaKXKe C MOMOIIIbIO aTOPUTMOB TIpY paboTe C TIOMyUeHHbIMU U3 Pa3/TMUHBIX MICTOYHHUKOB
JIAaHHBIMU C 1]e/TbI0 3P PeKTUBHOTO HCIT0/Ib30BaHUS TIOTyUeHHOU HHGOPMALIUHY AJIs PellleHus 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAMTOPHBIE 3aHATHSA N
B KOHTaKTHOIi ¢hopme g%,
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Pa3pen 1. MaremaTuyecKHi annapar 4YMc/IeHHOro mojenuposanus. 1.1. Lenb u
coziepkaHue Kypca. 1.2. Marpuiibl. Anrebpanueckue oreparyu ¢ Marpuiiamu. HaxoxaeHue
obparHoii MaTpuLiel. JuddepeHipoBaHre MaTpHYHbIX BbIpakeHui. 1.3. JIuHelHbIe
3 5 anrebpanyeckre ypaBHeHusl. [IpU3HaKy Ha/IMUWs U eJMHCTBEHHOCTH pellieHust. [ToHsTHE O 40 16 8 8 24 30
MeTozax pertueHust. Yncno o6ycioBneHHOCTH. 1.4. TeH3opsl. OCHOBHBIE CBOMCTBA.
Anrebpanueckue 1edCTBUs C TeH30paMU. [/1aBHble HanpaB/ieHHsi ¥ COOCTBeHHble 3HAYeHUs.
TeH30pa.
Paspen 2. Meroa KoHeuHbIX pa3HocTeid. 2.1. Obuiue nonoxenus. 2.2. [locTpoeHue CeTKu.
KOHE‘-IHO-paBHOCTHaH anrpoxkcuManuysa rMpou3BOJHBIX. 2.3. PasHocTHas cxema KpaeBOﬁ 3aauu.
VIHTepronsiLys TPaHAYHBIX yC/10BHiA. [ToHsATHEe 06 yCTOWUMBOCTH M CXOAUMOCTH. 2.4.
3 5 TTocTpoeHHe CHCTeMbl Pa3HOCTHBIX ypaBHeHUid. HauasibHble U rpaHUUHble YC/I0BUs. 3aada 64 24 12 12 40 35
Heiimana. 2.5. OcoGeHHOCTH pelleHust HelMHeHHbIX 3ajiau. Pusnueckasi i reoMeTpuyeckKast
HeJIMHeHHOCTH. 2.6. PellleHne HeCTarjMOHAPHBIX 3aa4 Ha NIPHMepe YPaBHeHHUS
TEIUIONPOBOJHOCTH. SIBHBIE M HesiBHbIe MeTozbl. 2.7. [Togxonps! Ditiepa u Jlarpamka. 2.8.
TToctpoenue cuctembl AuddepeHLanbHbIX YpaBHEHUH.
Pasuen 3. OcHOBHBIE Pa3HOCTHBIE CXeMbI H MeTO/bI pellleH!sA OAHOMEPHBIX 3aja4
ra3oBoi AuHaMHKH. 3.1. Cxema «kpect». [11a60H cxembl. OCOGEHHOCTH JUCKPETH3ALIMH.
3ajiaHKe TPaHNYHBIX U Haua/bHBIX yCI0BUH. 3.2. [IocTpoeHre OJHOPOAHBIX Pa3HOCTHBIX CXeM
C ICeBAOBA3KOCTEIO. ﬂHHEﬁHaH, KBaJpaTU4uHas u KOMGHHHPOBHHHHH TICeBJOBA3KOCTb. 3.3.
Cxema Heiimana-Prixtmaiiepa. [11a6noH cxembl. OCO6eHHOCTH AUCKpeTH3aLMH. 3aaHue
3 5 IPaHMYHBIX U Haua/bHbIX YC10BU. 3.4. [TocTpoeHHe OfHOPOAHBIX PA3HOCTHBIX CXeM C 76 28 14 14 48 35
anmpoMakCHMaLMoHOH Bsi3KoCTh0. Cxema Jlakca. 3.5. Cxema Jlakca-Bengpoda. llabrnon
cxeMsl. 3a/jaHye TPaHUYHBIX M Haua/lbHbIX yCI0BUiA. CxeMa MeTozja YUKUHCaA. 3.6.
PasHocTHast cxema Ppomma MeTozia Meiijiepa. KoHCepBaTHBHOCTb Pa3HOCTHBIX CXeM. 3.7.
MeToppl CeMeiCTBa «uacTHL] B ssuelikax». MeTo/ KpyIHbIX YacTul]. MeTo KOHTPO/IBHOTO
obbema. Obipe nonoxenws. 3.8. [oHsITHE 0 METOAX KOPPEKLMH MOTOKOB. OCO6eHHOCTH
BBIYMC/IUTE/IBHOT'O a/IrOPpUTMa.
Bcero 3a 5 cemecTp 180 68 34 34 112 100
Bcero no gucuuninHe 180 68 34 34 112 100
3.2. AyAMTOPHBIA MPAKTHKYM
N Howmep u Oo0nemMm,
[}
n/n HanMeéHOBaHHUe Tema MNPAKTHYECKOI'0 3aHATUA dayA.
pPa3aeia JUCIUII/INHDbI qacoB
p 1 Ucnonb3oBanme cpenst Jupyter Notebook u si3bika
aszesn 1. o
1 A o nporpaMmmMmnpoBaHUsA PythOIl AJis BBITIO/THEHHWS TUIIOBLIX Orepanuvu C 4
Maremarnyeckui
BEKTODAMHU U MaTpULlaMH
darriapaTr YruCJIeHHOTr o " J Notebook
) MO/Ie/TPOBAHYI. CI10/Ib30BaHME Cpe/ibl upyter 0teDOOK U A3bIKd 4
nporpaMmmMmpoBaHUsA PythOIl AJI1 BU3ya/IM3allir Pe3yJIbTdTOB paCueTa
NccnenoBanue yCTOWYMBOCTU SIBHOM PAa3HOCTHOM CXEMbI HA OCHOBE
3 YHCJIEHHOI'0 3KCIIeprUMeHTa O Iiepepacripeie/ieHHH TeIyiOBbIX 4
BO3MYILLIEHHUH.
PaB,Z[efI 2. MeTOA HCCJ’[E,ELOBEIHI/IE ABHBIX PA3HOCTHBIX CXeM UKC/IEHHBIX MeTOZ0B
KOHEUHBIX Pa3sHOCTeH. |pellleHUs 3a/jau epeHoca npodusieil yaapHbIX BOJH U BOJIH CXKaTHs
4 Ha OCHOBe HpOCTeﬁmerO FHHEP6O]’II/ILIGCKOFO YPaBHEHMHH. (CXGM]:IZ 8
yT0oJI0K, Jlakca, TpeHora, Jlakca-Benzapodda (uexapaa),
MpAMOYTOJIBHUK, KPECT)
PacueT TemnnoBoro cOCTOSHUS C MOMOLLbIO HESIBHON pa3HOCTHOM
5 CXe€MbI Ha OCHOB€ UHMC/IEHHOI'O 3KCIIepUMEHTA O pacripeej1eHUn 4
TeIl/la B IIOTPaHUYHOM CJI0€. (HeHBHaH cxema, MeTo HpOFOHKI/I)
Pazgen 3. OcHOBHBIE - =
I/ITepaL[I/IOHHLIe MeTO/bI pellIeHW MePBOr KPpaeBOU 3a4duu AJid
Pa3HOCTHbIE CXeMbI U o
METONLI DELIEHIs YPaBHEHHSA Jlaryaca B MMpAMOYTOJ/IbHOU o0OacTu Ha npuMepe
6 o HO'IE\EIE l:-H:IX sanau pacripegesieHrs CTalliOHAPHBIX rojien AaBJIeHHUs. (METO,[[ MPOCTBIX 4
A P aA WTepaLyii, MeToZ IOC/e/JOBaTeTbHBIX CMeIlleHHH, MeTo
ra30BOM JWHAMUWKHA.
peiakCaliu, rmpoAoJIbHO-TIoTNepeyHad HpOFOHKa)
7 NmMuraiiioHHOe Mo/ie/TMpOBaHMe TeUeHU BSA3KOM >KUIKOCTH. (cxema 6
Kpanka-Hukosicona, MeToZ IPOCTHIX UTePALiHii)
6 25291




Bcero 3a 5 cemectp

3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne Homep u HaiMeHOBaHuUe pa3jesia O0Bem,
Copep)xaHue yueGHOro 3afaHus
n/n AUCLIIINHBI 4acoB
. CamocTosTe/lbHOe U3yueHue JUAaKTUueCKIX
Pa3gen 1. Maremarrueckui anmnapar o
1 eaunul] 1.1.-1.4. mo pekoMeHAyeMOH 24
YHCIEHHOTO MOZe/IMPOBaHusl.
JuTeparype.
CamocTosTe/lbHOe U3yueHue TUaKTUueCKUX
2 |Pa3men 2. MeTo/, KOHEUHBIX Pa3HOCTeEM. enunwUll 2.1.-2.8. 110 peKoMeHyeMOoi 40
JuTeparype.
Pazpen 3. OcHOBHBIE pa3HOCTHBIE CXEMBI U CamocTosATe/IbHOE M3yuyeHue AUAAKTUUYEe CKUX
3 |MeTofpI pellleHHsI OJHOMEPHBIX 3afiay ra3oBoi |eaunwMI] 3.1.-3.8. 110 pekoMeH[yeMoit 48
JVHAMUKU. JuTeparype.
Bcero 3a 5 cemectp 112
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2/3| 4 |5/ 6 (7|8 9 |10 |11 12 |13 |14 15 | 16 17
5 a3 ap a3 | Ap 3 a3 | ap Borp. Ok3

YcnoBHbIe 0003HAYEHUS:
o JIP — auarHOCTHUeCKasi paboTa;
e 13 — njomailiHee 3a/laHUE;
e Borp. 9K3 — BOIIPOCHI K 3K3aMeHY.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/EHTOB IPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromux dhopMax:

JIUarHOCTUYeCKasi pabora;
JloMalliHee 3a/jaHue;
BOIPOCHI K 9K3aMEHY.

IIpomMerKyTouHasi arTecTais POBOJUTCS B
JK3aMeH.

hopmax:
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. BabkuH, B. B. CenuBadoB. . OCHOBBI MEXaHUKH CILIOMIHBIX cpef. M.: V3a-so MI'TY um. H. 3.
Baymana, 2004, 351. pec.

2. B. A. 3a3umko, I1. [I. TopoxoBa. . TeH30pHbIN aHa/Mu3 B Ta30Boi AnHamuke. CI16.BT'TY "BOEHMEX"
uMm. [1. ®. YcruHoga, 2018, 39 3ks.

3. K. M. MBaHoB, A. B. JIsicuukoB, A. M. CypaBHeB. . MaTremMaTrhueckoe Mo/ieJIipOBaHue TIPOLIeCCOB
06paboTku MeTansioB AaBneHreM. CI16.: M3a-eo ITMMar, 1995, 95 k3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:

1. A. B. BabkuH, B. B. CenuBaoB. . OCHOBBI MEXaHUKH CIVIOMIHBIX cpef. M.: V3a-so MI'TY um. H. 3.
Baymana, 2004, 2 5k3.

5.3. Ilepuoguueckue U3gaHus:

1. EcTecTBeHHbIe Y TeXHUUECKUE HayKU;
2. [puknaaHas nHOOPMaTHKa.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=443 —
dyHgamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YCTHHOBA;

2. https://e.Janbook.com — 3BC JlaHb;

3. https://urait.ru — I'maBHas — O6pa3oparesbHas riardopma FOpaiT. [1/1s1 By30B U CCY30B..

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. lHTepakTHBHas J0CKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
YNCJ/IEHHBIE METO/bI PEHHIEHUS 3AJJAY MEXAHUKU CIVIOIIHBIX CPE]L

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa UACJIEHHBIE METO/Ibl PEIITEHUSA 3AJJAY MEXAHUWKHN CIUVIOIITHBIX
CPE]] siBnsieTcsl AVCLIMIJIMHON 00si3aTe/IbHOM YacTH 0yioka 1 mporpaMMbl TIOATOTOBKY T10 HArpaBJIeHHIO
15.03.02 TexHonozuueckue mMawiuHbl U obopydosarue. JTUCLUIIIMHA peanu3yercsa Ha dakynaereTe E Opyxue 1
cucrembl Boopyxkenusi BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadezapoit E3 CPEICTBA ITOPAJKEHUSA U
BOEITPUITACBI.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-1 criocobeH MPUMEHSITh eCTeCTBeHHOHAYUHbIe W OOI|eNH>KeHepPHbIE 3HAHWSI, METO/Ibl MaTeMaTH4eCKOTo
aHaJii3a ¥ MO/IeTMPOBaHUs B MpoheCCHOHATBHOU e TeTbHOCTH.

Cojiep>kaHrie JUCIUIUIMHBI OXBaThbIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C YWC/IEHHBIM pellleHHeM 3a/jad (hU3UKH
OBICTPOMPOTEKAIOIIHX MPOIIECCOB C BBHICOKOU MIOTHOCTBIO SHEPTHHU. PacCMaTpUBalOTCS OCHOBHBIE TIOHSITUS U
CXeMbl KOHEYHO-PA3HOCTHbIE METO/IOB PeIlleHHs 33/jau TEryIONMpPOBOJHOCTH W Ta30BOW JIUHAMUKH, TIPEX[e
BCero, (pu3MKY B3phIBa U yyiapa.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e JOMaIllHee 3a/laHue;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI COcCTaBiasgeT 5 3.e., 180 u. TIporpamMMo# AWCIUITAHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsATHsS (34 4.), camocTosiTe/bHas paboTta
crygerra (112 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
YNCJ/IEHHBIE METO/bI PEHIEHUS 3AJAY MEXAHUKU CIVIOIIIHBIX CPE]]

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBasgeT 180 4., U3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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

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

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

HaumeHoBaHue PadoThI Pexomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pa3pen 1. MaremaTuyecKUi anmnapaTr YMCJIeHHOr0 Mo/le/TUPOBaHUS.
B. A. 3a3uwmko, I1. 1. Topoxosa. . TeH30pHbIM aHaIU3 B
razoBoi quHamuke: CI16.BT'TY "BOEHMEX" um. []. ®.
CamocrosiTesTbHOE U3yUYeHHe
akTuueckux egunuy 1.1.-1.4 Yerarosa, 2018 (1) 24
AR L o K. M. UBaHoB, A. B. JIsacHukoB, A. M. CypaBHeB. .
0 peKOMeHJyeMoM JIhTepaType.
MaremaThyeckoe MO/IeTMPOBaHUE MPOLeCCOB 00paboTKU
MeTasuioB AapnenneM: CII6.: Mi3g-eo [TMMar, 1995 (1.5)
Wroro no pasgeny 1 24
Pa3pen 2. MeToj KOHEUHBIX Pa3HOCTEeH.
A. B. babkus, B. B. CenmuBaHoB. . OCHOBbI MeXaHUKU
criowHbIX cpel: M.: M3p-sBo MI'TY um. H. 3. baymaHa,
CamocTosTesIbHOE U3yyeHue 2004 (1)
AUAAKTIHECKIX EIMHWT 2.1-2.8. K. M. UBaHos, A. B. JIscHukoB, A. M. CypaBHeB. . 40
10 peKOMeHJyeMoM JIhTepaType.
MaremaTrueckoe Mo/ie/TMPOBaHKe MPoLieccoB 00paboTKU
MeTasuioB Aanenuem: CIT6.: M3a-Bo [T Mar, 1995 (3)
Wtoro no pa3aeny 2 40
Pa3pen 3. OcHOBHbIE Pa3HOCTHBIE CXeMbI M METO/bI PellieHNsI OJHOMEPHBIX 3a/ia4 ra30Boi JUHAMHUKH.
CamocrosTe/IbHOE U3yUyeHue A. B. babkuH, B. B. CenuBaHoB. . OCHOBBI MEXaHUKH
augakrnueckux egunul 3.1.-3.8. | crinowHeix cpeg: M.: U3g-so MI'TY um. H. 3. baymaHa, 48
0 peKOMeHJyeMoM JhTepaType. 2004 (3)
Wrtoro no pasgeny 3 48
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
YVICJIEHHBIE METO/IbI PELIIEHUS 3AJAY MEXAHUKU CIUVTIOUIHBIX CPE]

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta
e BOIPOCHI K 9K3aMeHY;

e /IOMalllHee 3a/laHue;

e 5K3aMeH.

Kputepuu oneHuBaHus

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

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

Bonpocsl K 3K3amMeHy
1. Matpuiipl. Anrebparueckyie onepanydu C MaTPULIAMHU.
2. Haxox/ieHrie 00paTHON MaTpHIIbI.
3. JuddepeHpipoBaHrie MaTPUUHBIX BbIDaKEHUH.
4. Jlunelinble anrebpandeckre ypaBHeHus. [IpU3HaKy Ha/MuKMs U eJUHCTBEHHOCTH peLleHusl.
5. [ToHsiTHS 0 MeToZax pellleHus TMHENHbIX YpaBHEHHUH.
6. Urcio o0yCc/IoB/IEeHHOCTH MaTpHLIbL.
7. Ten3opbl. OCHOBHBIE CBOMCTBA. A/ireOpanueckue JeHCTBUS HaJ TEH30paMH.
8. I'maBHbIE HampaB/ieHNUs U COOCTBEHHbIE 3HAUEHHS TEH30PA.
9. O611Me MOIOXKEHUsT METO/Ia KOHEUHBIX Pa3HOCTeH.
10 ITocTpoeHue ceTKH.
11. KoHeyHO-pa3HOCTHas arrpoKCHUMaLysl IPOU3BOAHBIX.
12. Pa3HoCTHast cxeMa KpaeBOM 3a/iauu.
13. VHTeprionsiyst rpaHAYHBIX YCIOBUM.
14 TloHsTHs 00 yCTOWYHMBOCTH U CXOJJUMOCTH.
15. IlocTpoeHue cucTeMbl pa3HOCTHBIX YpaBHeHW!. HauabHble ¥ TpaHUYHbIE YCIOBUS.
16. 3apaua HelimaHa.
17. PellieHne HecCTallMOHApHbBIX 3a/jau Ha IIpUMepe ypaBHEeHHUs TeIJIONIPOBOSHOCTH. SIBHBIE U HEsIBHbIE METO/bI.
18. IMoaxozw! Diinepa u Jlarpawxka. [loctpoenue crcteMsl uddepeHLalIbHBIX YpaBHEHUH
19. Cxema «kpect». [1TabyoH cxembl. OCOOEHHOCTH JUCKPeTH3alUK. 3aJjaHie Haua/IbHbIX ¥ TPAaHUYHBIX
YCJI0BUH.
20. ITocTpoeHue OAHOPOAHBIX PA3HOCTHBIX CXeM C IICeBZ0BA3KOCTBIO.
21. JlvHeliHasi, KBaipaTUuHasi 1 KOMOWHUPOBaHHAs TICEB/OBSI3KOCTb.
22. Cxema HetimaHna-PuxTtmatiepa. I1labnoH cxembl. OCOOEHHOCTH AUCKPETU3ALIUY. 3a/laHue HauabHbIX U
TPaHUYHBIX YCIOBUIA.
23. TlocTpoeHre OAHOPOAHBIX PA3HOCTHBIX CXEM C allliPOKCHMAI[MOHHOM BsI3KOCThI0. Cxema Jlakca.
24, Cxema Jlakca-Benzapoda. I1TabmoH cxembl. OCOO€HHOCTH AUCKPETHU3ALIMH. 3alaHie HaualbHbIX U
TPaHUYHBIX YCIOBUM.
25 Cxema meTozia YuskuHca. 111aboH cxembl. OCOOEHHOCTH MCKPeTH3alMH. 3a/JaH1e Haua/TbHbIX U
TPaHUYHBIX YCIOBHA.

JlomaiuHee 3a/janue

B xopie 00yueHus CTY/IeHThI BBITOHAIOT 4 JOMAITHUX 3a/JjaHus. BapuaHThI ZIOMaIIHUX 3a/1aHUH
BBIZIAIOTCS Ha MPaKTUUeCKUX 3aHATUsIX. [ocsie BLITIOTHEHUS IOMAlLlIHEeTo 3aZlaHusl CTyAeHThl 0(DOPMJISIIOT OTUEeT
B IMCbMEHHOM BH/le. JloMalliHYe 3a/laHusl MI0/TyYatoT OLIEHKH "BBINOTHEHO" WY "He BhINOHEHO" . OLieHKa
"BBITIOJIHEHO" CTABUTCS B C/lydae eCjiv JoMalllHee 3a/jJaHie COOTBETCTBYET BaPUAHTY, BBIIIOJIHEHO B
COOTBETCTBUH C MOJIOKEHUSIMU 00 0hopMIeHNH JOMALTHUX 3aJJaHHH U COZIEPXKUT BCe HeoOXoauMBble
CTPYKTYPHBIE 3/7IeMEHTbI, BK/It0Uasi ONKMCaHUe TEOPUU U OCHOBHbBIE BEIBO/bI.
HavMeHoBaHMe JOMalIHUX 3a/JaHUM:
1. MeTogp1 peleHust CTaLMOHAPHBIX 3a,a4
2. MeTop! peliieHus mapabo/IuuecKuX ypaBHEHUH

12



3. MeTo/ipl pellieHus TUepboIMyecKUX ypaBHEHUH
4. MeTo[ipl pellleHHs 3/UTUIITUYe CKUX YpaBHEHUN

JK3aMeH

B misitom ceMecTpe TIpOMesKyTOUYHBIN KOHTPOJIb TTPOXOAUT B JOPMe YCTHOTO 3K3aMeHa. [Jormyckom K
3K3aMeHY CJTKUT 3all[iTa BCeX, TIPeAyCMOTPEeHHBIX ITPOrpPaMMOi TOMAIITHUX 3a/IaHuM.
Pe3ynbTaThl OTBETOB CTY/IEHTA OIIEHUBAIOTCS OL[eHKAMU «OT/IMUHO», «XOPOIIIO», «yI0BIeTBOPUTEILHO» U
«HEY/IOBJIETBOPUTETHHOY.
Ha sk3ameHe 3aziatoTcst 3 Borpoca.
OcHOBOI /151 OTIpe/iesieHusT OL[eHKU CTY>KUT YPOBEHb YCBOEHHs CTYZeHTOM Mareprara, peiyCMOTPeHHOT0
yueOHOW MPOrpaMMOM JAUCIUTIIAHBI.
- OLIEHKH «OTJIMUHO» 3aC/TyKMBAET CTYAEHT, 00HAPY>KUBIIIMH BCECTOPOHHEe, CUCTEMAaTUUYeCKOe U TTybokoe
3HaHWe yueOHO-MPOrpaMMHOT0 MaTepurasa, yMeHre CBOOOIHO BBITIOHSTD 3a/JaHusl, TIPeyCMOTPeHHbIe
MPOrpaMMOM, YCBOMBIIIMKM OCHOBHYIO U 3HAKOMbIN C AOTOJHUTE/NLHOM JIUTepPaTypOu, peKoMeHI0BaHHOU
riporpammoii. Kak rpaeusio, olieHKa «OTJIMYHO» BLICTAB/ISETCS CTY|€HTaM, YCBOUBIIUM B3aUMOCBSI3b
OCHOBHBIX MTOHATHH AUCIUTIIMHBI B UX 3HAUEHUH [Ijisk IPUOOpeTaeMoii podeccru, MPOSIBUBIIIMM TBOPUECKHe
CTIIOCOOHOCTU B MOHUMAHWH, U3JI0KEHHUH U UCIIO/Ib30BaHWU YU4eOHO-TIPOrpaMMHOT0 MaTepHara;
- OLIEHKH «XOPOIILIO» 3aCTY>KUBAET CTY/[€HT, 0OHAPY>XUBIIHI MOHOE 3HAHKE YU4eOHO-TIPOrpaMMHOTO
MaTepHaJia, yCIelTHO BBIMTOTHSIOMINN MpelyCMOTPEHHbIEe B TTPOrpamMMe 3a/laHusl, YCBOUBILIHI O0CHOBHYO
JIUTEPATypPY, PEKOMEH/JOBaHHYO B TIporpamMmMe. Kak mpaBu/io, OIleHKa «XOPOILI0» BhICTAB/ISETCS CTyAEHTaM,
TMOKAa3aBIIIMM CHCTEMAaTHUeCKUI XapaKTep 3HAHUH M0 AUCIUIUIMHE U CIIOCOOHBIM K MX CaMOCTOSITE/IbHOMY
TIOTO/IHEHHUIO ¥ 0OHOBJIEHMIO B X0/ie Jla/ibHekIel yueOHoM paboThl U MPodeCcCHOHANBHOM [1eSTe/TbHOCTH;
- OLIEHKH «Y/IOBJIETBOPUTENILHO» 3aC/TyKMBAeT CTYZIeHT, 00HAPY>KUBIIMH 3HaHHEe OCHOBHOTO YUeOHO-
MPOrpaMMHOTO MaTtepuasa B 00beMe, He0OX0JUMOM IJ1s asibHeliIel yueObl U npejcrosineli paboThl 0
ripocheccuu, CTIPaBISIFOIIUIACS C BLITTOJTHEHUEM 3aflaHUH, TTPe[yCMOTPEHHBIX TIPOTPAMMOM, 3HAKOMBIH C
OCHOBHOM JTUTEPATYPOH, PEKOMEHZI0BaHHOH MporpaMMoii. Kak mpaBuiio, OIleHKa «y0BJIeTBOPUTE/TLHO»
BBICTABJIIETCS CTY/I€HTaM, JOMYCTUBILNM [TOTPEIIHOCTH B OTBETE Ha SK3aMEHe U MTPU BBITOJIHEHUU
3K3aMeHalMOHHBIX 3aZlaHuH, HO 00/1aatolM HeoOX0IUMBIMU 3HAHUSIMU [J1s1 X YCTPAHEHUS TIOf
PYKOBO/ICTBOM TIperiofiaBaTe’isi;
- OIIEHKA «HEY/[0B/IETBOPHUTEILHO» BLICTAB/ISIETCA CTY/IEHTY, 00HAPY>KUBILIEMY MPOOE/bI B 3HAHUAX OCHOBHOTO
yueOHO-TIPOrpaMMHOT0 MaTepUasa, [OMyCTUBLIEMY MTPUHIUITHA/IBHBIE ONTUOKU B BBIMOJTHEHHUH
TpelyCMOTPEeHHBIX TIPOTPaMMOM 3a/jaHnii. Kak mpaBuiio, OIleHKa «HEeY/I0B/IETBOPUTETBHO» CTAaBUTCS
CTy[eHTaM, KOTOpPbIe He MOTYT MPOAO/DKUTL 00yUeHre WK MPUCTYIUTD K TIPO(e CCUOHA/TLHOMN eATeTbHOCTH
10 OKOHYaHUH By3a 0e3 JOTOTHUTEbHBIX 3aHSITHH 110 JUCLUTIIVHE.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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o Borpocst
3 5 Pa3gen 1. MaTremaTrudyecKuM anmnapar 40 | 16 8 8 24 30 K
YMC/IEHHOI'0 MO/ie/TUPOBaHus.
9K3aMeHy
Homarnee
3a/laHue,
3 5 |Pa3pen 2. MeToj KOHeuyHbIX pa3HocTeil. | 64 | 24 | 12 12 40 35 Bomnpocsl
K
9K3aMeHy
Homarunee
Pa3zgen 3. OcHOBHBIE pa3HOCTHBIE 3aflaHue,
3 5 |cxembl U MeTOABI pelieHUus 76 | 28 | 14 14 48 35 Bormpocsl
OJJHOMEPHBIX 3a/]a4 ra30Boi AHHAMHUKH. K
9K3aMeHy
Bcero 3a 5 cemecTp 180 | 68 | 34 34 112 100
Bcero no guciuruinHe 180 | 68 | 34 34 112 100
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Kputepuu oneHuBaHus

OIIK-1

Bonpocbl omKkpbimoz2o muna:

Nel Kak HasbiBaeTCs1 MaTpuLia, ONpeeuTe/lb KOTOPOU paBeH HY/H0?

Ne 2 Kak Ha3bIBaeTCsi MaTeMaTnyeCcKuii 06beKT NHBAPUAHTHBIN 110 OTHOILIEHHIO K
npeobpa30BaHUSIM KOOPJUHAT?

Ne 3 CKOJIbKO COOCTBEHHBIX 3HAUEHHI UMEeT TeH30p BTOPOro paHra?

Ne 4 B Kakux ciyuasix 3ajiauy Ha3bIBalOT XOPOLIO 00YC/IOB/IEHHOM?

Ne 5 Kak Ha3bIBatOT MaTpULIbI /151 KOTOPBIX BhIMOMHsIeTcst cBoiicTBO [A]X[B] = [B]x[A]

Ne 6 Kak Ha3bIBaeTCsl pacCTOsIHHE MeXY AByMsI COCEJHUMU y3aMU PeryysipHOi CeTKU?

Ne 7 Kakue mMarpulLibl Ha3bIBAOT JIECHTOUHBIMU?

Ne 8 Kak Ha3bIBalOT MeTO/, CBOASIIUNCSA K K MHOTOKPAaTHOMY PELLeHHI0 CUCTEMBI
HeJIMHeNHbIX ypaBHEeHWUH C M0C/e[0BaTe/lbHBIM YTOUHEHHEM BeKTOpa HeM3BeCTHBIX

Ne 9 Kaxkoii MeTo/; UCTIO/Ib3YIOT /I7IsI PEIIIEHUs] CUCTEMBI airefpanyecKux ypaBHEHUH,
3anMCaHHbIX B MAaTPUYHOM BHZIe ¥ MMEOLMX JIEHTOUHYO MaTpuyLy Ko3(duiipeHToB?

Ne 10 Kak Ha3bIBaeTCst MOAX0/| K M3YUEeHHUIO JABWKEHUS Je(OPMUPYEMBIX Cpef,
OpHeHTHPOBaHHBIN Ha OTpeZie/ieHre NapaMeTPOB B KaXX0H (PMKCUPOBaHHOM TOUKe
IIPOCTPaHCTBa
Bonpocbl 3akpbimoz2o muna:

Ne 1 Kaxoii mopsijok anmnpoKCUMariyy 00eCrieurBaeT UCTIO0/Tb30BAaHUE CXEMBI «KPECT»?

Ne 2 Cxema HelimaHa-PuxTMaiiepa CTpOMTCSI Ha OCHOBe

Ne 3 Cxema Jlakca-Bengpodda

Ne 4 Pa3noxeHus B Kako psifi IpUMeHsIeTCs AJisl OLIeHKH TIOTPelIHOCTHA Pa3HOCTHOMN
arnrpoKCUMaLn?

Ne 5 Kaxk Ha3bIBaroT 3a/jauM B KOTOPBIX Ha FPaHUL[aX pacyeTHON 001acTH 3aflaHHbBI TPaZiueHThI
rapameTpa

Ne 6 YKaxknTe rpenuMyl1|eCcTBa IBHbIX METO0B

Ne 7 Kakoli moaxoz K M3yueHuIo ABIKeHUs Jje(opMUpyeMbIX CpeJj OPUeHTHUPOBaH Ha
OIlpe/ie/ieHusI 1apaMeTpoB B KaXK/I0M MHAUBUya/IbHON TOUKe Cpe/ibl

Ne 8 Marputieli Ha3bIBaeTCH. .

Ne 9 Temmneparypa cpefibl C TOUKU 3peHUs1 MaTeMaTH4eCKOro Mpe/iCTaB/IeHus SIB/ISIeTCSL. ..

Ne 10 Kakast maTpuiia Ha3bIBaeTCs MPSIMOYTOJIHOW?
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