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1 Henu u 3aga4u U3y4YeHUs! AU CHUITMHBI
1.1  Ileab ocBOGHHSN AMCIUILIHHBI

Lenp qucuuruinbbl «PU3MKa CIUIOMIHBIX CPEI» COCTOUT B TOM, YTOOBI TO3HAKOMUTH CTY/IEHTOB C
OCHOBHBIMH TIOJIOKEHUSMH (PU3UKHU CILIOMIHON cpenbl. OCHOBHOE BHMMAaHHUE YAETSETCS MPUMEHEHHUIO
KaHOHMYECKHUX ypaBHeHMH ['amumiibToHa U ypaBHeHus ['amuinbToHa-SAK00M 11 ONMCAHUSA MEXaHUUYECKUX
CHCTEM C HECKOJBKMMH CTENEHSMHU CBOOOIBI C MOMOINBIO MOJEIBHOTO OMHCAHUS Ui OCO3HAHHOTO
BOCIIPHUATHS M3Yy4aeMOro MaTepuajla BbIIYCKHUKaMHU OakajaBpuaTa C BO3MOXHOCTBIO MPUMEHEHUS
MOJTyYCHHBIX 3HAHHI B UX B OyayIeil npodeccuoHanbHOM NesITeIbHOCTH.

1.2 3agauy AUCIUILINHDI

3ajavyaMu JUCHHUILTUHBI « DU3HKA CIUIOMIHBIX CPEA» SBIISIOTCS:

- TI03HAKOMHTH CTYJICHTOB C IOJXOJO0M K OINHCAHHMIO KOHTHHYyMa B PaMKax HEPEIATUBUCTCKOM
MEXaHHKH, IOAYEPKHYTh OCOOCHHOCTH MOJISITUPOBAHUS PEAThHBIX CILIONIHBIX CPE];

- W3Y4YUTh JIMHAMHUKY MOJCIIBHBIX MPEACTaBICHUNA 00 OJHOM W TOW JXK€ CIUIONIHON cpeje
BCJIC/ICTBHE TIOJIKJIFOUCHUS BCE HOBBIX M HOBBIX Pa3JielioB (DU3UKH IS €€ OMHUCAHUS.

1.3  MecTo IUCHUILIUHBI B CTPYKTYpe 00pa3oBaTe/bHONH MPOrpaMMbl

Hucuunnuna «@u3nka CIUIOMIHBIX CpeA» OTHOCUTCA K BapuatuBHOM dyactu broka 1
"IMcHHUIUTMHBL" y4eOHOTO IJIaHa M SBJSICTCS OJHUM M3 3aBEPIIAIOIIMX PA3/IeNIOB Kypca TEOPETHICCKOU
(U3UKH B CHCTEME IOATOTOBKH OakanmaBpoB mo HamparieHusM noarotoBku 03.03.03 Pamnodusuka
«Pagnopusnyeckne MeToApl MO oOmacTsAM mnpuMeHeHus (Omodusuka)». s yCHemHoro H3ydeHUs
TUCHUIUTMHBL «DPU3MKa CIUIOMIHBIX CpeI» 3aBepliaeT LUK (U3NYECKUX AMCLUUILIMH U IpEArnoyaraet
3HAHUE OCHOB KJIACCMYECKOM MEXaHWKH, TEOPHHM TOJIs, HEPEIATUBUCTCKOM KBAaHTOBOW MEXAHUKH,
TEPMOJUHAMUKHU U CTATUCTUYECKON (PU3UKH, a TaK)KE OCHOB BCEX pPa3/esioB BHICIIEH MaTeMaTHKHU. Takum
o0pa3om, IUIsi OCBOCHUS JaHHOW MUCHUIUIMHBI CTYJCHT TOJDKEH 00agaTh 3HAHUSMHU 1O CIEAYIOUINM
mucuurmHaMm:  «Teopernueckass — MexaHuKa»,  «OIEKTpoauHaMukay, «KBaHTOBas  Teopus»,
«TepMoauHaMuUKa U CTaTUCTUYECKast PU3HKAY.

MexaHnka KOHTMHYyMa — CIUIOLIHOW Cpelbl, COXpaHssd B pAAE CIy4aeB JETEPMUHUPOBAHHOCTD
HBIOTOHOBCKOM MEXaHUKH, B TO K€ BPEMsI CYIIECTBEHHO OTIMYAETCS OT MEXaHUKU TOYKH U TBEPIOTO
Tena. B cymHOCTH, MEXaHMKa CIIOIIHOW Cpefbl SBJIAETCA “‘MOCTHUKOM™ MEXIY MEXAHMKOW CHCTEMBI
TOYEK M PAa3JIMYHOTO pojia MOJIEBHIMU TeopUsMU. COBMECTHOE HCIIOJIb30BAHME TAaKUX MOHSATHM Kak
TEH30p JHEPruu-UMITyJbca, BeKTOp YMoBa-lIlolTuHra um T. N. MOJYEPKUBAET OOLIHOCTH MEXAHUKHU
CIUIOIIHOM cpezbl M IOJIEBBIX Teopuil. He ciydaiiHO B mponecce CBOEro MCTOPUYECKOT0 Pa3BUTHS ITH
JiBa HAmpaBlIeHUS B (HU3UKE IMOCTOSIHHO OOMEHMBAJIMCh CBOMMH JOCTHXKEHMSIMH B 0O0JIacTH
UCIOJIb30BaHUsI HOBOTO MaTEMaTHUECKOro anmapara.

3HaHus, NOoJTy4aeMble IPU U3YYECHUH TUCHMITINHBI «PU3MKa CIIOMIHBIX Cpe», HEOOXOAUMBI IS
BBITIOJTHEHUS KBAJTU(UKALMOHHONW paboThl, JalibHEHIIEeH MPOU3BOJICTBEHHON NEATEIbHOCTH U SBISIOTCS
0a30BbIMU IIPU M3YyYEHHM BCEX YUEOHBIX AMCLUIUIMH €CTECTBEHHOHAYYHOTO LMKJAa B MAarucTparype U B
acIupaHType.

1.4  IlepeuyeHb IUVIAHMPYEMBIX Pe3y/JbTATOB 00y4eHHUs] MO JUCIHUILINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3y/IbTATAMM 0CBOCHHUSI 00pa30BaTeIbHON NMPOrPaMMbI

N3ydyenne yueOHOW aucUUIUIMHBI «DuU3nyeckas KWHETHKAa» HAMpaBlIeHO Ha (OpPMHUPOBAHUE Y
oOyuaroruxcs odmenpodeccrnonanbuoi kommerennmii: OTTK-1.

No Hunexc Conepxanue B pesynbrare u3ydenus yaeOHOM UCHUIUIMHBI 00y4aroIuecs
I 1; KOMIIETE | KOMITETeHINH (WU JTOJIKHBI
| HOuM e€ JacTn) 3HAThb ‘ YMETh ‘ BJIAJIETh




No Nunexc Conepxanue B pe3ynbrare u3zyueHus: yueOHON AUCHUIIIMHBI 00y4JaroUIruecs
(L. | KOMIIETE | KOMNETEHIHH (nmu JTOJKHBI
HIUU e€ yacTtn) 3HATh YMETb BJIQJIETh
1. | OIIK-1 | CriocoOHOCTBIO K | OCHOBHBIE TOHSTHSA, | IPUMEHATh  OC- | TEXHOJOTHEH
OBJIAJICHUIO METO/IbI U | HOBHBIE 3aKOHBI | TOCTPOCHUS
0a30BbIMU ypaBHEHUS Mak- | MaKpOCKOIuye- MaTeMaTUYeCKUX
3HAHUSAMU B | POCKOIIUYECKOM CKOH (u3uKu mpH | Mojenend (hUu3nIecKux
obnactu GU3MKN, W BBITE- | pEUICHUH MPOIIECCOB u
MaTeMaTHKU U | Kaolllue U3 JTHUX | IPaKTHYECKUX yYMEHHEM WH-
€CTECTBEHHBIX YpaBHEHUHU OC- | 3a]la4 B CBOEH | TEPIPETUPOBATH
HayK, UX | HOBHBIE 3aKOHO- | Oynymein HOJTy4YeHHbIE pe-
UCIIOJIb30BAaHUIO B | MEPHOCTH MOBE- | MPOPECCHOHANBH | IICHHUS npu
npoecCuoHaNnbHO | JIeHUs CUCTEM, | Ol 1eATeNbHOCTH. | PACCMOTPEHUHU
W e TeNbHOCTH. COCTOSIIUX u3 KOHKPETHBIX
0011b11I0TO qucna (buznueckux
00BEKTOB. IIPOLIECCOB u
SIBJICHUH.
2. I[IK-5 | CnocobOHOCTBIO byHIaMeHTalIbHbIE HaXOJIUTH METOJaMU
BHEJPATH TOTOBBIC | 3HAHUS OO0 OCHOBAaX | pEIICHHS TEOPETUUECKOTO
Hay4YHbIC OMHCAHUS KOHKPETHBIX OMMCaHUs, pacyera,
pa3paboTKHu. JTMHAMHUYECKHUX (buznuecKkux KaueCTBEHHOTO u
CHUCTEM Ha OCHOBE | 3aJa4 C | KOJIMYECTBEHHOTO
001mux UCIIOJIb30BAaHUEM | aHAJIA3a
KaHOHUYECKHX BCEro  apceHasna | AMHAMUYECKUX
METO/IOB U | BBICIIEH cuctem, ooOmme s
BapHAaIlMOHHBIX MaTeMaTHKU U | moObIX  (pusmUecKux
MIPUHIIHTIOB, MaTEMaTUYeCKOM | CHCTeM, C  LEJbI0
UCIONB3YEMBIX  BO | (DU3HUKH JUISL | BHEIPEHUS HOBBIX
BCEX OCTJIbHBIX | BHEIPEHUS HAyYHBIX
paznenax HOBBIX HAYYHBIX | p€3YyJbTaTOB.
TEOPETHUECKOU pa3paboToK.
bu3uKu.
2. CTpykKTypa u coaepkaHue IUCHUILTHHbBI
2.1  PacnpeneneHue TPyI0EMKOCTH JUCHHUIJIMHBI 10 BUIaM padoT

OO0mast Tpymo€MKOCTh TUCHMILIMHBI cocTaBiseT 3 3ad. ea. (108 gacon),

BUJaaM pa60T MPpEACTABJICHO B Ta6n1/1ue.

UX pacnpeeseHue 1o

} Beero Cemectpsbl
Bun yuebHoit paboThl (uachl)
4acoB
8
KonTakTHas padora, B TOM 4ncie:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHsATHS JIEKIMOHHOTO THIA 34 34 - - -
JlaGopaTopHbIe 3aHATHS - - - - -
3aHATHS CEMUHAPCKOTO THUTIA (CEMHHAPHI, TPAKTHYECKHE 34 34 i i i
3aHATHUSA)
HNnas koHTaKkTHasA padora:
KonTpons camoctostensHoi padotsl (KCP) 4 4
ITpomexyrounas arrectanus (MKP) 0,2 0,2




CamocrosiTesibHasi paboTa, B TOM YHCJI€:
Kypcosas paboma - - - - -
IIpopabomxka yuebHoeo (meopemuueckozo) mamepuana 25,8 25,8 - - -
Buinonnenue unousudyanvhuix 3a0anuii (no02omosxa
Cco0OweHull, npeseHmayuil) i i i i i
Pechepam - - - - -
IToaroToBKa K TEKyIeMy KOHTPOJIO 10 10 - - -
KouTtpoJs:
[ToaroToBka K sK3aMeHy - -
yac. 72 72 - - -
OO0mas Tpya10eMKOCTh B TOM S CIe KORTAKTHAR 72,2 72,2
pabora
3a4. ex. 3 3

2.2

CTpyKTypa A¥CHUILIMHBI

Pacnipenenenue Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jieiaaM JUCHUIUINHBI.
OCHOBHBIE pa3/1€ibl JUCIUIUINHBIL:

No KonndgecTtBo yacos
- AyauTopHas CaMmocTosgTenbHas
pas- HanmenoBanue pa3nenos
nena Bcero pabota pabora
JI 113 JIP
1 2 3 4 5 6 7
1. KunemaTtuka CIutoniHon cpeibl 26 8 8 - 10
5 OCHOBHI)I? YpaBHECHUS TUHAMUKA 30 10 10 i 10
CIUIOLITHOM CpeJIbI
3. [Ipocreiiime MOIETH CIUIONTHBIX CPEJT 24 8 - 8
4 BoHOBEIE MPOIIECCHI B CILTOMTHOM 238 8 8 i 7.8
cpene
Hmoeo no oucyunnune: 103,8 34 34 - 35,8
2.3 Coaep:xkanue pa3aejioB IHCHUIITHHBI
2.3.1 3ausaTHus JEeKIHOHHOI'0 THIIA
No Haumenosanue dopma TeKyIIero
Coneprxanue pasjena
pasnena pasnena KOHTPOJISI
1 2 3 4
1. [lonxonpr DOiinepa u Jlarpanxa K ONUCAHUIO OTBeThI Ha
crutomHoi cpenbl. CyOcTaHIMOHATbHAS, JTOKATbHAS KOHTPOJIbHBIE
1 KOHBEKTHBHAs MPOU3BOJHbIE N0 BpeMeHHU. Jlunuu| Bompocsl (KB) /
u TpyOku Toka. [luddepenumansHele ypaBHeHUs| pemieHue 3amay (P3)
muaui Toka. CtanmoHapHoe nBwxeHue. [lepexon ot
nepeMeHHbIX Jlarpamka K TepeMeHHbIM Jiiepa u
Kunemaruka

CILIOIIHOM Cpcabl

oOpatHO. BeckoHeYHO Manas dYacTuIla CIUIOIIHOW
cpensl. TeH30p mepeMenieHnii Kak KHHeMaTH4ecKas
XapakTePUCTUKAa OECKOHEYHO Majol  YaCTHIIBI.
Paznoxenue TEH30pa nepeMeneHu i Ha
CUMMCTPUYHYIO u AHTUCUMMETPHUIHYIO qacCTH.
Ouznyeckuit CMBICT TaKoro Pa3IOKEHUSI.
Jedbopmariisi 66CKOHEYHO MaJlOi YacCTHIIBL. TEeH30PbI




nedopmaruii u Maneix aepopmanuii. [lpuBenenue
TeH30pa JAeopMmarvii K JHArOHATLHOMY BHIY.
Ommuncona  nedopmaruid.  DOU3MYECKHH  CMBICIT
JMArOHAIBHBIX KOMIIOHEHT TeH30pa JaehopMaiui.
Cnen Ttenzopa nedopmaruii. DU3HYECKUN CMBICIT
HEJMaroHaJILHBIX KOMIIOHEHT TeH30pa JehopMaIiuii.
Cnsurosble nedopmanuu. Pasnoxxkenue TeH3opa
nedopManuii Ha IIAPOBOM TEH30p W JEBUATOP.
duznueckuit CMBICIT TaKoro pa3iIoKEeHUsI.
Kunematnyeckne XapakTepUCTUKU CILIOIIHOM Cpeabl
B TNIE€peMEHHBIX OWiepa. TeH30pbl CKOpOCTEH
nedopMaIuii U yriioBOi CKOPOCTH CILIONIHON CPEIbl.
CBs3p TEH30pa YIVIOBOM CKOPOCTH C BEKTOPOM
yriioBoi ckopocth. Tenzop JleBu-UuBHTHI.

OcHOBHBIE

ypaBHCHHS

JOTUHAMUKAU
CILTOIIHOM CpPeIbl

VYpaBHeHue HEPa3pbIBHOCTH. VYcnosue
HEC)KUMaeMoro AsvxkeHus. Bropon 3akon HeroToHa
JUIsl  CIUIOIIHOM  cpefpl. Bektopel U  TeH30p
HaIIpsDKEHUN. Y CIIOBHSI PABHOBECHUS TBEPAOIO Tena U
CUMMeETpusi TeH30pa HanpsbkeHuidl. [lpuBenenue
TEH30pa HANPSHKEHUN K AMAaroHaJIbHOMY BUIY. 3aKOH
COXpPAaHEHHUs DSHEPruu JUisl  CIUIOLIHOM  Cpepbl.
ILI0THOCTP KMHETUYECKOW HHEPrud M IJIOTHOCTh
MOTOKA JHEPrud — BEKTOp Ymosa-lloWTunra.
Dueprust  ynpyrux  nedopmanuii.  YpaBHEHUs
JBUKEHUS CIUIOIIHOM cCpefbl B YEThIPEXMEPHOU
dopme. TeH30p SHEPrUU-UMIYJIbCA  CIUIOIIHOMN
Cpelibl.

KB /P3

IIpocreiimme
MOJEJIN CIIJIOIIHBIX
cpen

Tensop HanpsokeHMH Kak  (QYHKOUS — TEH30pa
nedopmaruii WM ckopocted  aedopmaruil.
MoaenupoBaHre MEXaHHMYECKUX CBOMCTB CILIOIIHOM
cpeasl. Mogens wuaealbHON KUAKOCTH. TeH3op
HallpsDKEHUN  WJCaNbHOM JKUJIKOCTU. Y PaBHEHHUS
JOBUKECHUSI HJCAIBHOM JKUOKOCTHM — YpPaBHEHMS
Ditnepa.

YpaBHEHMsSI JABW)KEHHS MJICANbHONM JKUAKOCTU B
dbopme I'pomexu u JlemOa. cTanmoHapHOE TEUEHUE.
BuxpeBoe ¥ NOTEHLHMAIBHOE TEYCHUE HACAIBHOU
xuakocty. MaTerpan bepHymm BIoOIb IMHUY TOKA U
BUXpeBOM NUHUU. DYHKIUSA NaBICHUA. YPaBHEHUE
bepnymn kak wuHTerpan bepHymim B ciaydae
HEC)KUMAEeMOI'0 [BHJKEHHS B OJHOPOJHOM IIOJIE
TskecTH. DyHKIMA TABICHUS IIPU W30TEPMUYECKOM
Te4yeHUU. Mozenb JIMHEWHOU BS3KOW KMIKOCTH.
Ten3op kacarenbHBIX HamnpspkeHui. lcnosb3oBaHue
pas3oKeHus TEH30pa CKopocTed naedopmaruii Ha
IapOBOM TEH30p W JEBUATOP JUI MOJAEINPOBAHUS
TEH30pa KacaTeJabHbIX HanpspkeHuil. Koagdumments
BSI3KOCTH. Y PaBHEHHSI IBMOKEHUS BA3KON KUJKOCTH B
cllyyae MOCTOSIHHBIX KOX((HUIMEHTOB BSI3KOCTH —
ypaBHEHUS Hasne-Croxkca. Mopens
nepopmupyemoro ympyroro Ttena. IloHstHe o
JuHEeHONW Teopuu ynpyroctd. OO0OIIEHHbIN 3aKOH

KB /P3




I'yka. Monynu ympyroctTdi W HMX  CBOMCTBa
cumMerpud. Jledopmanus H30TPOITHOTO CTEPIKHA.
Monyne FOnra u ko3QQUIMEHT MOoNepedyHoro
cxkarus Ilyaccona. YpaBHeHue NBHKECHUS YIPYTrou
cpenbl. ['pymmbl mOBOPOTOB BOKPYI KOOPAMHATHBIX
oced. ['pynmbel CUMMETPUM M YHUCIO HE3aBUCUMBIX

MOJIYJIEN yIIPYTOCTH.

4, MaremaTuyeckoe OINKCAHUE IUIOCKOM BOJIHBI Kak KB /P3
OTpa)keHue MIPUYUHHO-CIIEACTBEHHON CBSA3HU.
OpuHOYHasE BOJIHA, YT BOJIH, OECKOHEYHas BOJIHA.
[lepuonnueckass ¥ TapMOHHMYECKas  BOJIHBI.
Paznmuunbie  (GopMBl  mpeACTaBIEHUS — IUIOCKOMN
rapMOHHUYECKOM BOJIHBI. Cdepuueckue u
nunHAprudeckue  BomHbL  Jluddepennmanpaoe
YpaBHEHUE B YACTHBIX IIPOU3BOAHBIX, ONUCHIBAIOLIEE
BOJIHOBOH mporiecc. I11ockoBonHOBOE U cheprudecKku
BOIHOBELE CUMMETPUYHOE pEUICHUS BOJHOBOIO YPABHEHUS.
IpOLECCHI B VYopyrue BosnHbl. CKOpOCTM  pacnpOCTpaHEHHS
. MONEPEYHbIX U  MPOAOJBHBIX  YOPYTMX  BOJIH.
CIUIOILIHOM cpejie o
BonHoBblE mpolecchl B MIC€ANbHOW  KHMJIKOCTH.
DNEeKTpOMarHuTHHIE BOJIHBI u CIUIOLIHAs
runoreTuyeckass cpena — 3¢up. Kpax rumoresbt
a¢upa. [TocTynatsl CHenuaIbHON TEOPUH
OTHOCHTEIIFHOCTH. YpaBHEHHE BOJIHOBOTO ()pOHTA U
uaes YETBIPEXMEPHOTO MHOT000pa3usl.
[IpoctpanctBo  Munkosckoro. IIpeoOpa3oBanus
Jlopenna. IlpeoOpa3oBanue cKOpoCTH. MBICIICHHBIN
skcnepuMeHT Jlptouca u Tonmena. PensatuBucTCKHi
VIMITYJIbC ¥ SHEPTHS.
2.3.2 3aHATHA CEMHHAPCKOIO THIIA
No Haumenosanue TeMarnka NpakTUYECKUX 3aHATUN ®dopma TeKyIero
pasnena pasnuena (cemuHaApOB) KOHTPOJIA
1 2 3 4
1. Kunemaruka |YpaBHeHUE Hepa3pbIBHOCTU. 3aKOH COXPAHEHUS SHEPTUU. Omnpoc
cruiomHoM cpezpl|{O000mEHHBIe KoOOpANHATHI. [10TOKH KUAKOCTH. Pemenue 3amau
2. OcHoBHbIE  |YpaBHEHHE  HEpa3pbIBHOCTH B  CcepuyecKux Omnpoc
YpaBHEHUs  |[UMJIUMHAPUYECKUX KOOpJMHAaTax. TeH30pbl HanpsbkeHui u| Pemenue 3amau
TUHAMHUKHA nedhopmarui.
CIUIOLIHOM CpeJIbl
3. [Ipocreiimme |YpaBHEHHsI COCTOSIHUS WACAIBHOIO Tra3a. YpaBHEHHUE Omnpoc
MoJIeNn Hagbe-Crokca. Pewenue 3amau
CIUIOIIHBIX CPEJL
4. BosiHOBBIE [IpomonpHBIE W  TIOMEpEYHBIE KOJEOAHUS  YACTHII. Onpoc

IIPOLIECCHI B
CIUTONTHOM cpefe

ypaBHCHI/ISI ABUKCHUS 4aCTHUL] YIIPYTroro Teja.

Pemenune 3anau

2.3.3 JlaGopaTopHbIe 3aHATHS

JlaGopaTopHbie pabOTHI 10 JAHHOMY KYPCY HE MPEIyCMOTPEHBI.




2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBble paboThl (IPOEKTHI) HE IPEYCMOTPEHBI.

2.4  IlepeyeHb Y4eOHO-MeTOAMYECKOT0 oOecmeyeHHs] UISI CAMOCTOSITEIbHOH pPadoThI
00y4yaroImuxcs Mo JMCHUIINHE

[lepeueHsb ya4eOHO-METOAMYECKOTO 00SCTICUCHUS JUCIUILTAHBI 10
Ne Bun CPC BBITTOJTHCHUIO CAMOCTOSITEIIBHONU PabOThI
1 2 3
1. |IIpopabotka Cysturn B.JI. (Ky6I'Y). CamocrostensHast pabota mo ¢msuke [Tekcr]:
TEOPETUYECKOTO Meronudeckue ykazanus / b. JI. Cystun ; Kybanckuii roc. yH-T. - KpacHonap: [0.
MaTepuaia n.], 1992.-50c.

Y4eOHO-MeTOMYEeCKHEe MaTepHaibl Uil CaMOCTOATENBHOM paboThl OOYyYalomMXCs W3 YHcia
WHBAJIUJIOB U JIUI[ C OIPaHUYECHHBIMU BO3MOXKHOCTSIMHU 310poBbsi (OB3) mpemocraisitorcs B dopmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSM WX 3JI0POBbSI U BOCTIPUATHS HH(POPMAITUH:

J1Jist U1 C HApYILICHUSIMH 3PCHHS:

— B TIe4aTHOU (popme yBeTMUECHHBIM IpU(TOM,

— B popMe 2IIEKTPOHHOTO IOKYMEHTA,

JIns AL ¢ HapyIeHUsAMHU CilyXa:

— B [TIeYaTHOU opme,

— B pOopMe AIIEKTPOHHOTO TOKYMEHTA.

J1J1st U1 C HApYIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO ammapara:

— B miedaTHoi popme,

— B JOopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIi  MEepedeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHICHTA
00y4aroIuXxcs.

3. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

B y4eOHOM mporecce HCHOIB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE ()OPMBI MPOBEJCHUS 3aHATHIA:
JUCKYycCHs, pa300p KOHKPETHBIX CUTYaIMil, TBOPUECKHUE 3aJJaHUSI, MO3TOBOH LITYpM.

bonpmiass 4acTe JEKUUMH M NPAKTUYECKUE 3aHATHSI IPOBOAATCS C HCIOJIB30BAHUEM JIOCKU H
CHPaBOYHBIX MaTepHasioB. [l mpoBeAeHMs MEHbILIEH YacTH JIEKIMOHHBIX 3aHATUH HCHOJIb3YIOTCS
MyJIbTUMEANMHBIE CPENCTBA BOCIIPOM3BEACHMSI AKTUBHOIO COAEPKMMOIO, IMO3BOJSIOLIETO CIIYIIATEIN0
BOCIIPUHHUMATh OCOOEHHOCTH H3ydaeMoi mpodeccuu, 3a4acTyi0 WIpaoIIMe peHIalollyl0 pojib B
MOHMMaHHUM U BOCTIPUATHH, a TaK ke GopMupoBaHUM NMPO(EeCcCHOHAIBHBIX KoMIieTeHIMI. Mcnonb3yroTes
[IPOrpaMMbl MOJAETUPOBAaHUSA (U3MUECKHUX TPOLECCOB B (PU3NYECKOM KHHETUKE W MIPOrpaMMbl
OHJIAHOBOT'O KOHTPOJISl 3HAHUH CTY/AEHTOB (B TOM 4YHCJIE MPOrpaMMHOE OOecreyeHue JTUCTAaHLIMOHHOTO
oOyueHus).

[To n3ydaemMoll NUCLUIUIMHE CTYAECHTAaM IPEAOCTABISIETCS BO3MOYKHOCTH OTKPBITO IOJIB30BATHCS
(B TOM 4uciie KONMUPOBATh Ha JIMYHBIE HOCUTENU HH(POPMAIMK) MOJITOTOBICHHBIMU BEAYIIMM JaHHYIO
JUCLMIUIMHY JIEKTOPOM MaTepuaiaMH B BUJE 3JIEKTPOHHOIO KOMIIJIEKCA CONPOBOKACHMUS, BKIKOYAIOIIErO
B ce€0sl: 3JIEKTPOHHBIE KOHCIIEKTHI JIEKLIN; JJIEKTPOHHbBIE BAPUAHThl yUeOHO-METOANYECKUX MTOCOOUH.

HHTtepakTuBHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUH, UCTIONB3yEMbIE B ayJJUTOPHBIX 3aHITHSIX:

— TEXHOJIOTUS Pa3BUTHUS KPUTUUYECKOTO MBIIIICHUS;

— JIEKIUH € IPOOJIEMHBIM U3JI0KEHUEM;

— M3y4YeHHe U 3aKpeIuleHHe HOBOIrO MarepHuayia (HCIOJIb30BaHHME BOMpocoB, CokpaTHyecKuit
JINAJIOT);

— 00CyXJ€HHE CIIOKHBIX M JHUCKYCCHOHHBIX BOIIPOCOB U MpoOieM («3aiiMu MO3UIUI0 (IIKaia



MHEHHMI)», TPOEKTUBHBIE TeXHUKH, «OJIMH — BIBOEM — BCe BMecTe», «CMEHHU MO3UIHNIO», «JlucKkyccus B
CTHJIE TEJIEBU3MOHHOI'O TOK-ILIOY», 1€0aThl, CHMIIO3UYM);

— paspemenue npobiem («epeBo pemennit», «Mo3roBoil IITYpM», «AHAIN3 Ka3yCOBY);

— TBOPYECKHE 3aJaHMs;

— paboTa B MasbIX rpynmnax;

— TEXHOJIOTUsI KOMITBIOTEPHOTO MOJIEJIMPOBAHUS YUCIIEHHBIX PacyeToB.

[IpoBeneHue Bcex 3aHATHH 1a00OPaTOPHOrO MPAKTHKyMa MPEAYCMOTPEHO B Kilacce CHa0KEHHOM
BCEM HEOOXOIUMBIM OOOpYIOBaHHEM M  KOMIbIOTEpaMH i1 3(G(EKTUBHOIO  BBINOJIHEHUS
COOTBETCTBYIOLIMX JJa0OPATOPHBIX PaOOT.

ITo utoram BBINOJIHEHHS KaXJOTO MPAKTUUYECKOTO 3a/JaHUsl CTYAEHT IPEJOCTaBIsIEeT U OOBSACHSIET
MPOBE/ICHHBIC pacuéThl, MpHUEM B Oecesie ¢ mpenogaBareieM J0DKEH MPOJAEMOHCTPUPOBATh 3HAHUE KaK
TEOPETUYECKOI'0 M HKCIEPUMEHTAIBHOIO MaTepualla, OTHOCAIIErocsl K paboTe, TaK U HEOOXOIUMBIX IS
r71yOOKOro MOHUMAaHUS MaTepHaa.

HononnurenbHas (opMa KOHTpods 3(PPEKTHUBHOCTH YCBOEHHMsI Marepuaiga M INpHOOpeTeHus
MPAKTUYECKNX HABBIKOB 3aKJIOYACTCSI B OTKPHITOM MHTEPAKTUBHOW (pOpME Ha YCTHOM BBICTYIUICHUH
nepes ayIuTopuen COKYpCHUKOB.

CorpoBoXx/IeHHE CaMOCTOATEILHOM pabOThI CTYIEHTOB TAaK)Ke€ OPTaHU30BAHO B CIEAYIOIINX (POpMax:

— YCBOGHHME, JONOJHEHNE U BHUKAHUE B pa30upaeMble pa3/ieibl JUCUUIUIMHBL IPU OMOIIY 3HAaHUN
MOJTyYaeMbIX TI0 CPEACTBAaM M3yUYCHHUsI PEKOMEHIyEMOU JTUTEPATyphI U ITyTEM MOJITOTOBKH JJOKJIA/IOB;

—  KOHCYJbTAallMM, OpPraHHW30BaHHbIE JUISI  Pa3bACHEHHs MPOOJEMHBIX MOMEHTOB  IIpHU
CaMOCTOSITEIFHOM M3YyYEHHHM TeX WM HHBIX aclleKTOB pa3leiioB yCBaWBaeMOW HMH(OpPMAIUU B
JUCLUIUINHE.

Jus  jun ¢ OrpaHWYCHHBIMH — BO3MOXHOCTSIMH — 3JIOPOBBSI  IIPEIYCMOTPEHA OpTaHU3aIUs
KOHCYJIbTAIIMH € UCIIOJIb30BAaHUEM JIEKTPOHHON MOYTHI.

4, OueHoYHBIE CPEICTBA AJIl TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH M IPOMEKYTOYHOM
aTTecTAluu
4.1 @oH/1 O1IEHOYHBIX CPEJCTB /sl POBeIeHUsI TEKYIIEro KOHTPOJIs

®DOoH/T OIEHOYHBIX CPEJCTB TUCIHUIIMHBI COCTOMT M3 CPEJICTB BXOIHOTO KOHTPOJS 3HAHWH (10
paHee W3yYEHHBIM JIMCUMIUIMHAM), TEKYIIEro KOHTPOJsS BBIMOTHEHUS 3aJaHuil (CM. CIIHCOK
MPAKTHYECKUX paboT), CPEICTB IS MPOMEKYTOYHOM (TECThI) M UTOTOBOM aTTeCTaIlny (3a4eT):

OrieHKa yCrieBaeMOCTH OCYIIECTBIISIETCS TI0 PE3YJIbTaTaM:

- CAaMOCTOSTEIIFHOTO BEIITOJHEHUS AoMamnHuX 3aganuil u J[ICP;

- YCTHOTO OIIpOCa BO BPEMSI CEMUHAPCKUX 3aHSATHI;

- KauecTBa BBIIIOJHEHHOTO WH/IMBUAYAIbHOTO CEMECTPOBOTO 33J]JaHUs U YCTHOTO OIPOca IMPH €ro
3aIUTE;

- paboTHI CTYJIEHTA BO BPEMsI KOJUIOKBUYMa;

- KOHTPOJIBHBIX Pa0OT M KPaTKOBPEMEHHBIX (PPOHTATBHBIX TECTOB,;

- oTBeTa Ha 3auere (AN BBIABICHUS 3HAHUA M TIOHMMaHUS TEOPETUYECKOro MarepHuala
JUCITUTIITUHBI).

4.2 DoH/1 OLIEHOYHBIX CPEACTB I MPOBeAeHHS MPOMEKYTOUYHOM aTTeCTAlNU

Kunemaruka cruiomHou cpeasbl
Chopmynupyiite ycaoBus paBHOBECHS MEXaHUUECKON CUCTEMBI.
Yo Takoe MoJI0KEHNE YCTOMYMBOIO PaBHOBECUSA?
Kak By paBHOBECHSI MEXaHUYECKON CUCTEMBI 3aBUCUT OT €€ NOTEHIIMAIBbHOU SHEPTUu?
3anuiuuTe pazoKeHUe B CTETIEHHOM psAJl YHKIIMM MHOTUX EPEMEHHBIX.
3anuIuuTe pas3lIoKEHUE B CTENEHHOW psJ NMOTEHIMAIBbHOM JHEPIUM MEXAHMUYECKOM CHCTEMBI.
O6OCHy1/ITe oOparreHue B HyJIb IEPBBIX ClIaraeMbIX 3TOTO Psija.
6. 3anuIuuTe BBIPAXKEHHUE IJIs1 KUHETUUYECKOM YHEPTHH CKIEPOHOMHOM MeXaHn4yeckol cucrteMsl. Kak
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Ha 3TOM BBIPQKCHHUH OTPA3HIICS (PaKT CKIEPOHOMHOCTH?

7. Pasznoxxure B cremeHHOW psan KOOPOUIMEHTH NpU KBaJpaTax CKOpPOCTEH B BBIPAKEHUU IUIA
KUHETHUYECKOW PHEPTUM MEXaHW4YecKoW cucTeMbl. OOOCHYHTE BO3MOXXHOCTh OTPAHUYMUTHCS HYJIEBBIM
YIEHOM Pa3JI0KEHHUS.

8. 3anmumute Qyaknuto Jlarpanka CKJICPOHOMHOW CUCTEMBI B CIydae MaiblX OTKIOHEHHUU OT
MIOJIOXKEHUSI PABHOBECHS.

0. [Tomyunte nuddepeHanbHbIe YpaBHEHUS IBW)KCHUS B CIIydae MalIbIX KOJeOaHWUU CHCTEMBI,
nonacraBuB (ynkuuto Jlarpamxka B Ypasaenus Jlarpanka BToporo poza.

10. JlaliTe XapakTEpUCTHKY IIOJy4EHHOM CHUCTEMbl YpPaBHEHMM C TOYKH 3pEHHMS TEOPUHU
muddepeHInaTbHBIX YPaBHEHUMN.

OcHOBHBbIE YPABHEHUS JMHAMMKH CIJIOIIHOM Cpe/bl

11. Uto noKa3bIBaeT ypaBHEHUE HEPA3PHIBHOCTH?

12. Kak u3 ypaBHeHUs1 HEpa3pbIBHOCTH MOJYy4aETCsl YCIOBHE HEC)KUMAEMOTO IBUKEHUS?

13.  Yro Takoe maccoBas cuia?

14, [Touemy BHYTpEHHUE CUIIBI IPEACTABIISIIOTCA KaK MHTErPAJI [0 3aMKHYTON MTOBEPXHOCTH?

15.  Yro Takoe BEKTOpHI U TEH30p HANPSKEHUI?

16. Kaxk BIusitOT yCloBHs paBHOBECHUS TBEPAOTrO TeJla HA CBOMCTBA CUMMETPUHU TEH30pa HAIIPSHKEHU?
17.  UYro Takoe riaBHbIE HANPSKEHUS U IJIaBHbIE TUIOIAIKN?

18. KakoB cmbICI 3tuniconia HanpspKeHUu?

19.  UYro Takoe MIOTHOCTh KHHETHYECKON SHEPTUU U TUIOTHOCTh MIOTOKA SHEPTHUU?

20. B gyem coctout dusnueckuii cmpica BekTopa YmoBa-IloitHTinra?

IIpocTeiimme Moae M CIUIOMIHBIX CPeJ

21.  Yro Takoe IMHUU U TPYOKH TOKA?

22. KakoB cMbicn guddepeHnnanbHblX YpaBHEHUN JTHHUM TOKa?

23.  UYro Takoe cTalMoOHApHOE JBIKCHUE?

24, Kak moxHO nepeiitu ot nepeMeHHbIX Jlarpanka Kk nepeMeHHbIM Ditiepa u 06paTHO?

25.  UYro Takoe OeCKOHEYHO Majas YacTHIlA CIUIOIIHOW CPeIbl M KaK 3TO IMOHSATHE PEau3yercs B

MPUMEHEHHU K KOHKPETHBIM CILIONIHBIM cpeam?
26.  Yto Takoe TEH30p MepeMeIIeHni?

27. KakoB (u3MuUecCKHil CMBICI TAaKOro pa3loKeHUs TeH30pa MepeMelleHUl Ha CUMMETPUYHYIO U
AHTHCUMMETPHYHYIO YacTH?

28.  Yewm xapakrepusyetcs aedopmanns 6€CKOHEUHO MaJIOM YacTUIbI?

29. KaxoB panr u cBoiicTBa CHMMETpUM T€H30pa AedopMaIimii?

30. B uyem orianuue TeH30poB AedopManuii U ManbIxX Aedopmaruii?

BosanoBbIe mpomecchl B CIJIONIHOM cpene

31.  Kak peanu3zyercsi HATMYUE MPHUYNHHO-CIICACTBEHHON CBSI3M IPHU OMMCAHUHU BOJIHOBOTO Tporiecca?
32.  Yro Takoe BOJHOBOH QpOHT?

33.  3amummTe ypaBHEHHE BOJHOBOTO (hPOHTA.

34.  Kak HampaBieHa CKOPOCTh PaCIpOCTPAHEHUS BOJHBI 110 OTHOIIEHHUIO K BOTHOBOMY (PpOHTY?

35. 3anummTe GopMyIibl Didnepa.

36.  Kakas maremaTHueckas MpoLeaypa JIeKUT B OCHOBE JI0KA3aTeNIbCTBA CIPABENIMBOCTU (OPMYI
Ditnepa?

37.  3anummre 3KCMOHEHIMANbHYIO (OPMY HPEACTaBICHUS YPaBHEHUS IIJIOCKOM MOHOXPOMAaTHYECKOM
BOJTHBI.

38.  Beruucnute onepatop Jlamaca u BTopbie POU3BOIHBIE IO BPEMEHH OT (PYHKIIMH, OMUCHIBAIOLICH
pacrpocTpaHeHHe TUIOCKOW MOHOXPOMATHYECKOW BOJTHBI.

39.  3amummre BoJaHOBOE AuddepeHnnanbHoe ypaBHeHHE — ypaBHeHHe lamamoOepa.

40. Yro sBiseTcs OCHOBOW Ui pa3felieHHs IePEeMEHHBIX IIPU TIOWCKE pEIIeHHsS YpaBHEHUS

JanamOepa B BUJI€ TNIOCKON BOJTHBI?
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IIpuMepsl NpaKTHYECKHUX 3aJAHUH:

Kunemaruka cnjiomHom cpeabl
dV(r,t) _ ov(r.) |
dt

IPOEKIUAX HAa OCU JIEKapTOBOW CHCTEMbl KOOpAMHAT. J[Isl KpaTKOCTH PEKOMEHAYeTCs 3alucarh 3TO
COOTHOILICHHE B MHJEKCHON (hopMe C HCIOIb30BAaHMEM IpPaBUa CYMMHPOBAHHUS IO TMOBTOPSIFOIIUMCS
MHJIEKCaM.

2. [Toxaxxute, 4ro mnoaHas (cyOcTaHLMOHANbHAs) MPOU3BOAHAs II0 BPEMEHU OT CKAJISIPHOU
XapaKTepUCTUKHU (HampuMmep, IUIOTHOCTH) CIUIOLIHON Cpelbl B IEPEMEHHBIX Oilepa MOXXET ObITh
3anucaHa B BUJE

(V,V)V, samucas ero B

1. JokaxuTe CrnpaBeJIMBOCTh COOTHOILICHUS

M — @ + (v’grad p)
dt ot

IlepBoe cnaraemoe Ha3bIBAETCS JIOKAIbHOW IIPOM3BOJHOW IIO BPEMEHH, BTOPOE€ — KOHBEKTHUBHOMU
IIPOU3BOJHOM.

3. ITo aHanoruu ¢ ompenereHUEM CTALMOHAPHOTO JBMKEHUS JAaWTE ONpPENEICHHE CTAlMOHAPHOIO
IpolLecca, ONMChIBAEMOI0 B IEPEMEHHBIX Dijiepa CKaIsipHON BEJIMYUHON [].

4. JIBH)KEHHE JKUIKOCTH 33/1aHO TMPOCKLUSIMU CKOPOCTeH B IepeMeHHbIX Diiepa (x, y, 1):

V, =mx+nt , Vy =—ky+It , V,=0 , rme m, n, I, k — nocrosunsie Benuuuubl. Ilepeiinute ot

MMEPEMCHHBIX Bﬁnepa K IICPpEMCHHBIM HanaH)Ka " OIPCACIINTC B 3THX HOBBIX IICPEMCHHBIX YPABHCHUC

© y ¢ n y | | y Im « (1 N 1 )
TPACKTOPUU. TBCT. = —\l——, =—1l——-7F, [ _ | — —_ .
pACKTOP m m K K2 ko Klm K

OcHOBHbIE ypaBHEHH JUHAMUKH CIJIOIIHOM CpPe/ibl
1. 3anuiuTe ypaBHEHHE HEPa3pbIBHOCTH
a) B LWJIMHIPUYECKHUX,
0) B cheprueckux KoopArHaTaX.
2. [Tokaxxute, 4TO ypaBHEHHE HEPA3PHIBHOCTH MOXKET OBITh 3aIMCaHO B IBYX BUAAX:

P s\
— +div(pV) =0
p (pV)

93+pdwvzo.
dt

3. Macca KHUAKOCTHU ABHMIXKCTCA TaKUM O6p2130M, 4TO KaXJas 4YacTula OIMMCbIBACT OKPYXHOCTD,
NEPpNCHAUKYIIAPHYIO K MMOCTOSSHHOM OCH U C HOCHTPOM Ha HEH. HOKa)I(I/ITe, qTO IJId TaKou KHUIKOCTHU
YpaBHCHUEC HEPAZPLIBHOCTU MMPUHHUMACT BHU/]

op  0(pq
9 P9 _
ot op
rae (P — yrijioBas CKOpPOCTb YaCTHIbI C HUJIMHAPUYICCKUMU KOOpAUHATaAMU r, o, Z.
4, Macca KUOAKOCTU JOIBHUXKETCA TaKUM 06pa30M, 4TO TPACKTOPUMU YaCTUL PACIIOJOKCHBI Ha
MOBCPXHOCTU KOAKCHUAJIBHBIX HNUIJIIMHIAPOB. 3anummre YPaBHCHUC HCPA3PBIBHOCTH IJIA TaKoH KUOKOCTH.
op 10(pV,) o(pV,
(Otser: —p+— *” + (pV:) =0)
r oo 0z

IIpocreiimme Moae/H CIVIOMIHBIX CPeJ
1. YpaBHEHHE COCTOSIHUSA UICAIBHOIO ra3a MOYKHO IPEICTaBUTh B BUJIE!
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1y
p e(sofs)/cp
Po
Beruucnure GpyHKIUIO 1aBIeHUs B cllydae aquabaTHOTO TEUYCHHS UACaTbHOTO OJHOATOMHOTO Ta3a, €CI B
HEKOTOPOM TOYKE POCTPaHCTBA AaBjicHUE paBHO Py, a 00beM Vo.

P=Pg

2. 3anumute ypaBHeHus: HaBhe-CToKca, TpeCTaBUB MPOU3BOIHYIO 110 BPEMEHHU B JICBOW YaCTH B
dbopme I'pomexu-JIramoba.

3. 3anumute ypapHenne HaBbe-CToKca B Ciydae CTaIlMOHAPHOTO OE€3BUXPEBOTO TEUCHUS KUIKOCTH.
4. Haiimure wHTerpan bepHyamun BHONb JMHUM TOKa IS CiOydas HEC)KMMAeMOTO JIBHYKCHHS

KUJIKOCTU B OJHOPOJHOM IT0JIC TSAKCCTH.

BouHoBBIE nmpoueccol B CILIOIIHOM cpeae

1. 3anuimmuTe ypaBHEHHUS MPOJOIBHBIX W MOMEPEYHBIX KOJICOAHWH YaCTHUI[ YIPYTOro H30TPOITHOTO
Tena.
2. [ToncraBuB pe3ynbTaTr 3amaun 13 Bo BTOpoi 3akoH HpIOTOHA NJid CIJIOIIHOM Cpelbl, 3alUIINTe

ypaBHEHUS JBUKEHUSI YACTHUI] U30TPOITHOTO YIPYTroro Tesa.

OneHouHbIE CpencTBa Ui WHBAIMIOB M JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
BBIOMPAIOTCS C YUETOM MX MHAUBUAYAIbHBIX MICUXO(U3NIECKUX OCOOCHHOCTEH.

— NpH HEOOXOJWMOCTH WHBAIHMIAM W JIMIIAM C OTPAHUYECHHBIMH BO3MOXKHOCTSMH 30POBBS
IIPEJOCTABIIAETCS JOTOJHUTEIBbHOE BPEeMS JIJIsl TIOATOTOBKM OTBETA Ha SK3aMEHE;

— TpH TPOBEACHHM TPOLEAYPHl OLECHUBAHHS PE3YJIbTAaTOB OOYYEHUS WHBAIWIOB M JIUI C
OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3[J0POBbsI IIPEAyCMAaTPUBAETCS UCIOIb30BAHNE TEXHUYECKUX CPEJCTB,
HEOOXO/MMBIX UM B CBSI3U C UX WHAMBHyaTbHBIMH OCOOCHHOCTSIMHU;

— IpU HEOOXOTUMOCTH JJs OOYYaroIIMXCsl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMHM 3I0POBbS U
WHBAIMIOB TpOIENypa OLCHUBAHUS PE3YJIbTATOB OOYUYCHHS IO JUCIHILIMHE MOXET IMPOBOJUTHCS B
HECKOJIbKO 3TaroB.

[Iponienypa oOuEHUWBaHUS pe3yabTATOB OOYYEHUS WHBAIMAOB MW JIMIl C OTPAaHMYCHHBIMH
BO3MOKHOCTSIMH 3/I0POBbS IO JTUCLMILIMHE MPeaycMaTpUBaeT MpeJocTaBieHne nupopmauu B popmax,
aIaTHPOBAHHBIX K OTPAaHHUYEHHSIM WX 3I0POBbBSI U BOCIIPHATHS MHPOPMAITUH:

Jlnist U ¢ HapyIeHUsIMH 3pEHUS:

— B IIeYaTHOM (popMe yBEIMUEHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

[l AL ¢ HapyIeHusAMHU CilyXa:

— B re4aTtHoi (opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

Jlnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B IIeYaTHOU (opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBI TepeyeHb MOXKET ObITh KOHKPETH3UPOBaH B 3aBUCHMOCTH OT KOHTHMHIEHTa
00yJaronmxcs.

5. IlepeyeHb OCHOBHOM M I0TMOJTHUTEIbHON YUeOHOM JTUTEPATYPHI, HEOOXOTUMOM 1JI51 0CBOEHUS
AMCHMILINHBI
5.1 OcHoBHasi quTeparypa

1. Temam P. MaTemaTnueckoe MOIETUPOBAaHNE B MEXAHHUKE CIUIOMIHBIX Cpell [ DIEKTPOHHBIH
pecypc] : yue6HOe mocobue / P. Temam, A. MupauBuib. - M. : Jlaboparopus 3nanwmii, 2017. - 323 c. -
https://e.lanbook.com/book/94110#authors

2. Pacosckuii M. TeopeTnueckas MEXaHMKa M MEXAaHHMKA CIUIOUIHBIX Cpell [DNEeKTpOHHBIN
pecypce]: kypc nekmuii / M. PacoBckuii, A. Pycunos. - OpenOypr: UIIK T'OY OI'Y, 2011. - 152 c. -
http://biblioclub.ru/index.php?page=book&id=259346
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https://e.lanbook.com/book/94110#authors
http://biblioclub.ru/index.php?page=book&id=259346

3. PrikoB, Bnagumup Tuxonosuu (KyoI'Y). Mexanuka cromHsix cpen [Tekct] : ydeOHoe
nocobue cryaeHToB By30B. U. 2 / B. T. PeikoB ; M-Bo oOpa3oBanust u Hayku Poc. denepanunm ;
Ky6anckwuii roc. yH-T. - 2-¢ u3a. - Kpacnonap : [Ky6I'Y], 2008. - 103 c.

5.2  JlonmosHUTe/bHAsI IMUTEPaTypa

1. PeikoB, Bmamumup TuxonoBuu (Kyol'Y) OcHoBHOe auddepeHnnaipbHoe ypaBHEHUE
nuHamMuKu [TekcT]: KOHCHEeKT JeKIui, KOHTPOJbHBIC 3a/laHvs, BOIPOCHI HUTOTOBOTO TECTUPOBAHUS
(koMOMHUPOBAHHEIH Kk3aMeH): yueOHoe mocodue / B. T. Prikos. - Kpacuogap: [KyoI'V], 2007. - 100 c.

2. PacoBckuiit M. Teopernueckass MexaHWKa U MEXaHHMKa CIUIOIIHBIX Cpel [DJIEeKTPOHHBII
pecypc] : kypc nekmuit / M. PacoBckwuii, A. PycunoB. - Openoypr: UIIK T'OY OI'Y, 2011. - 152 c. -
http://biblioclub.ru/index.php?page=book&id=259346

3. Teopernueckas MmexaHnka. MexaHUKa CIUIONIHBIX cpel [ DNeKTPOHHBINA pecypc] : yueOHoe
nmocobue / amr.-coct. JI. M. Kympruna. - CraBpononb: CK®Y, 2014. - 193 c. -
http://biblioclub.ru/index.php?page=book&id=457759

6. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHETY,
HEeO00X0IMMBbIX /1JI5l 0CBOEHHS THCIHUILINHBI

Ne Ccrlika TTosscuenue

BOOK.ru — snekrponnas oubnuoreunas cucrema (3bC) coBpeMeHHOM
y4eOHOW U HAYIHOU TUTEepPaTypHI.

1. http://www.book.ru bubaroreka BOOK.ru comepKUT akTyalbHYIO JHTEpaTypy IO BCEM
OTpaciisiM 3HaHHI>i, KOJUICKIUA TMOHNOJHACTCA J3JICKTPOHHBIMU KHUT'AMHU
PpaHblIC U3JaHUA nevyaTHON BCpPCHUH.

AHNOyKC.py — dJeKTpoHHasi OMOIHOTEeYHasl cUCTeMa YIeOHOW W HAydHOU
2. http://www.ibooks.ru JUTEpaTyphl. B BIEKTPOHHYIO KOJUICKIIWIO BKJIIOYEHBI COBPEMCHHBIC
Y4EeOHHMKH M TOCOOMSI BEyIITUX U3aTeILCTB Poccuu.

ITnarpopma  ScienceDirect obecrieurMBaeT BCECTOPOHHHM  OXBAaT
JIMTEPATYpBl M3 BCEX OOJNACTEl HAayKH, MPEIOCTaBIIAsA JOCTYN K 0Oojee

3. http://www.sciencedirect.com o
P yeMm 2500 HamMeHoBaHMI kypHaIoB U Oosiee 11000 KHUT M3 KOJUICKIIMU
M3/1aTeIbCTBA «IIB3EBHPY.
baza pmannbIXx Scopus uHIEKcHpyeT Oojee 18 Thic. HauMEHOBaHMH
JKYPHAIIOB OT 5 THIC. MEXK/TyHAPOJHBIX U3JaTEeIbCTB, BKIto4Yas 6oiee 300
4. http://www.scopus.com ypHa JYHApOn A ’
POCCHUHCKHX JKypHAJIOB.
. Scirus — OecrulaTHas TIOMCKOBas CHCTEMa Ul IOWCKA HAy4YHOM
5. http://www.scirus.com A ya
nH(bOpMAaITUH.
Hayunas anextponnas Ooubnuoreka (HOB) comepuT MOIHOTEKCTOBBIC
6. http://www.elibrary.ru BEPCUU HAYYHBIX H3/IaHUM BeAYIIUX 3apyOeKHBIX M OTEHYECTBEHHBIX
W3]IaTENbCTB.
7. MeToan4yeckue yKazaHus I 00y4AIOIIUXCS 110 OCBOCHHIO JUCHUIIMHBI
1. [lepen xaxmoil NeKIyel, TeMa KOTOPOi COOOIIaeTCs JIGKTOPOM Ha MPEeAbIAYIIeM 3aHITHH,

MOBTOPUTH MaTepHall, YKa3aHHBIM B METOJMYECKUX PEKOMEHJALUAX U OErjo mo ogHOMY M3 y4eOHBIX
ocoOuii MPOCMOTPETh HOBBII MaTepuall.

2. [IpocnymaB nexuuio, npopaboTaTb HOBBIM MaTepHall, PYKOBOACTBYSCH pa3BEPHYTHIM
IUTAHOM, H3JIOKEHHBIM B pekoMeHpanusax. OOpamaTh oco0oe BHUMaHHE Ha BBIICHEHHE MeEXaHU3Ma
paccMaTpuBaeMoro SIBJI€HHS WX MPoLiecca, BO3MOKHOCTH U CIIEUU(PUKY SKCTIEpUMEHTAILHOM MPOBEPKH,
NpPUMEHEHHE Kak B TEOpETHYEeCKOW (hU3MKe, TaK U B IPYTUX OOJIACTIX HAyKU U TeXHUKH. [lanee criemyer
BBISIBUTh B3aMMOCBSI3b HM3y4aeMbIX SIBICHUN, MPOIECCOB, JEMCTBHE OCHOBHBIX 3aKOHOB U KaTEropuid
TMATEKTHKH.

3. OTBETUTH HAa BOIIPOCHI I CAMOKOHTPOJIS.
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http://biblioclub.ru/index.php?page=book&id=259346
http://biblioclub.ru/index.php?page=book&id=457759

4. Pemmmte pekoMeHJOBaHHbBIE 3a/a4yM, MPEIBAPUTEIBHO IPOCMOTPEB OOpa3ell perIeHHs

THUIINYHBIX 3a1a4.

S. BBIMONMHUTE  caMOCTOSITETIBHBIE W KOHTPOJBbHbIE pabOTBl K CpOKaM, YKa3aHHBIM
MIPENO0/1aBaTEIIEM.
8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH, HCII0JIb3yEeMbIX IIPH OCYLIECTBJICHUHU

00pa3oBaTeILHOIO NMPoIEcca MO AMCUUILINHE (IPH HE0OXOAMMOCTH)

8.1 IlepeyeHb HHGPOPMANUOHHBIX TEXHOJIOTHIi

1. KoMnproTepHOE TECTUPOBAHKE IO UTOTaM U3Y4EHUS Pa3JesIOB TUCIUITIIMHBIL.
2. IIpoBepka TOMAaIIHKUX 331aHUH U KOHCYJIbTUPOBAHHUE TIOCPECTBOM 3JICKTPOHHOM MOYTHI.
3. Mcnonb30BaHue 31EKTPOHHBIX NIPE3EHTALUI TP IPOBEACHUY PAKTHUECKUX 3aHATHH.

8.2  IlepeyeHb MPOrpaMMHOI0 obecreyeHust

[IporpammHBbIi TPOAYKT

JloroBop/nmuiieH3us

OmnepanmonHas cuctema MS Windows

Hor. Ne 77-AD®/223-®3/2017 ot 03.11.2017

HuTerpupoBannoe oducHoe npunoxkenue MS Office

Jor. Ne 77-AD2®/223-93/2017 ot 03.11.2017

AntuBupyc Kaspersky Endpoint Security 10 for

Windows

Kontpakt Ne69-AD®/223-D3 ot 11.09.2017

ITporpamma Mathcad u si3b1k mporpammupoBanus C++

KonTpakt Ne69-AD®/223-D3 ot 11.09.2017

9. MartepuanbHO-TeXHH4YeCKas 0a3a, He00X0AUMAas I OCYLIeCTBJICHHs 00pPa30BaTeJIbHOI0

nmpouecca mo IMCuuIJIinue

Howmepa
MatepuaibHO-TeXHUYECKOe 00ecTieueHIE JUCIUIUIMHBL 1 N
Ne Bup pabot ayauTopuii /
OCHAIIIEHHOCTh
KaOWHETOB
JlekumoHHas ayaAuTOpHUsl, OCHAICHHAS] IPE3EHTAllMOHHOU 201C, 315C
TEXHUKOI: POEKTOP, FIKpaH, KOMITBIOTEP/HOYTOYK U
) PO — COOTBETCTBYIOIIUM IIPOIPAMMHBIM 00CCIICUCHHUEM.
Crernuain3upoBaHHBIC TEMOHCTPAIIMOHHEIE CTEHIBI U
YCTaHOBKH JJI IEMOHCTPAIUH OTBITOB B (PH3NIECKUX
SIBIICHUM.
CoMHHAPCKIE 3aHSTHS CrenualibHOE IIOMEIlSHUE, OCHAIIIEHHOE M0CaJ0YHBIMU 230C, 227C,
P MeCTaMH I ya9eOHOH paboThl, Oerast TocKa. 204C, 148C
TTa60DATODHELE 3AHS TS JlabopaTopusi, yKOMIJIEKTOBaHHAs CIIELUATH3UPOBAHHOM 216C
paTop MeOCJIbI0 M TEXHUYCCKUMU CPEJICTBAMU O0YUCHUS.
KypcoBoe
HPOCKTHPOBAHHE He mpenycmotpeno.
I'pynmnosslie 201C, 221C
(MHIUBHUIYaTBHEIE) Aynutopusi, (kaOUHET).
KOHCYJIbTAINH
Tekyuuii KOHTPOIb, 204C
MIPOMEKYTOYHAs Aynutopusi, (KaOUHET).
aTTeCTaIms
Kabuner mist caMoCTOSTENEHON pabOThl, OCHANIEHHBIN 232C, 203C,
CaMOCTOS TeIbHAs KOMITbIOTEPHON TEXHUKOU C BO3MOKHOCTBIO MOJKIIOUEHUS K UuranbHbId
pabota cetu «MIHTEpHETY», TPOTPAMMON SKPAHHOTO yYBEIIMUCHUS U 3ai

o0ecTieYeHHBIH JIOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpey YHUBEPCHUTETA.
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Penensus
Ha pabouyro nporpamMmy auciuiinHbel b1.B.02 «®u3nka CIuTONIHBIX cpem
s crynenToB Hanpasienus 03.03.02 «Panguoduzukay
(kBanmuuKaims «oaKaaaBp»)

AKTYaJIbHOCTh HM3y4Y€HHUS TUCHMIUIMHBI «PHU3MKa CIUIOIIHBIX Cpea» CBs3aHa C TeM, YTO OHa
SBIISICTCS. BYKHOM [T HApaBJIeHUs paanodusuka. IMCIUIITMHA 3aKIaAbIBaeT 0a3y A U3y4EeHHUs [EeI0oro
psiga pa3nenoB (U3MKH, TAaKUX Kak (pu3MKa 1uia3Mbl, GU3UKa KOHACHCUPOBAHHOTO COCTOSIHUSI BEILIECTBA.
N3ydeHne cBOMCTB XKUAKOCTEHN U CIUIOIIHBIX CPEJl ONUPAETCS HA TEPMOJIUHAMHUYECKYIO U CTATUCTUUYECKYIO
TEOpUHU. OKCIEPUMEHTAJIbHbIE METOJbl H3yueHUs (PU3UKU CIUIOIIHBIX Cpel, TaK ke, KaK U HUX
TEOPETHUUECKOE UCCIIEA0BAHUE, OTUPAIOTCA TEPMOAMHAMUYECKYIO U CTATUCTUUECKYIO TEOPUU. DTU TEOpUS
UCIOJIb3YETCs MPU MOUCKE HOBBIX MATEpUANIOB, U3YYCHUU AMHAMUKH TBEPMABIX U JKUIKUX MaTepUasoB, a
TaK € HaHO-MaTepHasoB.

[{enb pa3paboTaHHOI TPOrpaMMbl — U3JI0KEHUE MPEJICTABICHUH 00 OCHOBHBIX B3aUMOICUCTBUSAX,
OTBETCTBEHHBIX 3a (hopMHpOBaHNE (PU3MUYECKUX CBOICTB HEMPEPHIBHBIX TEPMOJUHAMUYECKUX CUCTEM. B
pamMKax JUCHUIUIMHBI HW3YYalOTCS W PAaCCUUTHIBAIOTCS (DU3MUECKHE XAPAKTEPUCTUKH CIIOKHBIX
KJIACCUYECKMX MHOTOYAaCTMYHBIX CHCTEM, 32 OCHOBBI KOTOPBIX B3SThl MaTeMaTUYECKUE WU
SKCIIEpUMEHTaIbHbIe METO/Ibl. M3yueHne Marepuaia COMpPOBOXKAACTCSA HU3II0KEHUEM COOTBETCTBYIOIIETO
MaTeMaTHYECKOro anmapara.

OO6pa3oBarenbHbIe TEXHOJOTUU XapPaKTEPU3YIOTCS HE TOJIBKO OOMICTIPUHATHIMU (OopMaMu, HO U
BBITIOJIHCHUEM WHJIUBUAYAIbHBIX MPAKTHYECKUX 3aJaHMM W AKTUBHBIM BOBJICUCHHUEM CTYJIEHTOB B
y4eOHBIN MpoIlecc, UCTOIb30BAHUEM JIEKIUNA C MPOOJIEMHBIM H3JI0KEHHUEM, OOCYXIACHUEM CIIOXKHBIX U
IMCKYCCHOHHBIX BOTIPOCOB U MPOOJIEM, MPOBEICHUEM IPEABAPUTEIHHO IMOATOTOBICHHBIX, 00y4aeMbIMH,
KOMITBIOTEPHBIX 3aHSATUH, WM JAUAJIOTOBBIMH MPUHIMIAMH OOCYXJIEHHS BO3HHUKAIOUIMX Yy CTYAEHTOB
3aTpyJHEHUH, OTKPHITOM WHTEPAKTUBHOM 3amuTod J1abopaTopHOM pabOThl Ha BBICTYIUICHUH IIEPEN
ayJIUTOPUEN COKYPCHUKOB.

Pabouas mporpamma mo (u3mdeckoil KuHeTHUKe cocraBiieHa B coorBerctBuu ¢ ®I'OC BO mo
HarpasieHuto moarotoBku 03.03.03 «Pagnodusuka, kBamudukaius «bakamaBpy».

W3 Bcero BBIMICIPUBECHHOTO CIEAYeT 3aKII0YeHHE, 4TO padodas MporpaMMa JUCHUTUTHHEI
nosnHocThio cooTBeTcTBYeT PI'OC BO u ocHOBHOM 00pa3oBaTenbHON MporpaMMe MO HaIpaBJICHUIO
noarotoBku 03.03.03 «Panuodusukay, npodpuis «Pagunoduznueckne METOAbI O 00JIACTSIM TPUMEHEHUS
(6buodusuka)» (kBanmupukanus «bakamaBp») U MOXKET OBbITh KCIOJIB30BaHA B y4eOHOM Mpoliecce B
OI'bOY BO «KybaHckuil rocyaapCcTBEHHBIM YHUBEPCUTETY.

JoxTop ¢u3.-mat. HayK,
3aBeyroUMii kadeapoil TeopeTnyeckor GU3NKU i f/:
Y KOMITBIOTEPHBIX TEXHOJIOTUH e S B.A. HUcaes



Penensus
Ha pabouyro nporpamMmy auciuiinabl b1.B.02 «®u3nka CIuTONIHBIX cpem
s crynenToB Hanpasienus 03.03.02 «Panguodusukar
(kBanmuuKaims «oaKaaaBp»)

AKTYaJIbHOCTh HM3y4Y€HHUS TUCHMIUIMHBI «DHU3MKa CIUIOIIHBIX Cpea» CBs3aHa C TeM, YTO OHa
ABIISICTCS. OCHOBHOM B OakanaBpcKoi mporpamme. /IMCIMIUIMHA OCHOBBIBACTCS HA LIEJIOM pAJE pa3ieiioB
Gu3MKM, TaKMX Kak Teopus MeXaHUKa, TEpMOAMHAMUKA M CTaTUCTUYecKas (u3uka, Qu3nKa
KOHJICHCUPOBAHHOT'O COCTOSIHUS BEILIECTBA.

[{enb pazpaboTaHHOI IPOrpaMMbl — U3JI0KEHUE MIPEJICTABICHUNH 00 OCHOBHBIX B3aUMOJICUCTBUSAX,
OTBETCTBEHHBIX 3a (U3MYECKHME CBOMCTBAa CIUVIOMIHBIX cpel. OCHOBHOE BHHMAaHHUE YJENSAETCS
MIPUMEHEHHUIO KaHOHMYECKUX ypaBHeHU# ['amunbroHa M ypaBHeHus ['amuibToHa-SkoOu A onucaHus
MEXaHUYECKUX CHUCTEM C HECKOJbKHMH CTEHNEHSIMU CBOOOJBI C MOMOIIBIO MOJEIBHOTO OMUCAHUS IS
OCO3HAHHOTO BOCHPUATUS H3Y4aeMOIo MaTepuaja BBITYCKHUKaMH OakajaBpHaTa C BO3MOXHOCTBHIO
MIPUMEHEHHUS MTOJIYYCHHBIX 3HaHUU B UX B Oyayimiel mpodhecCuOHATbHOM NeSTeIbHOCTH.

B pamkax QUCHUIUIMHBI U3Yy4alOTCS U PACCUUTHIBAIOTCS (PU3MUECKHE XaPAKTEPUCTUKU CIOKHBIX
CHCTEM C OOJBIINM KOJIMYECTBOM YAaCTHI], CTATUCTHYECKUE AHCAMOJM KIACCHYECKHMX M KBAaHTOBBIX
cucreM. l3ydeHune marepuana CONPOBOXKAACTCA H3JI0KEHHEM COOTBETCTBYIOUIETO MAaTEMaTHYE€CKOIO
ammapara.

OcHoBHBIC 3a/lau¥l JUCHUUIUIMHBI — OOy4YeHHUE CTYJEHTOB CTapIIUX KypCOB OCHOBHBIM HIESM
TEPMOJINHAMHYECKOTO U CTATHCTHYECKOTO MOAXO/I0B K PEIICHHUIO MIOCTABIICHHBIX 3a/1a4, 03HAKOMJICHHE C
COBPEMEHHBIMHU MPOOJIEMaMHU U TIOJIXOaMH K HX PELICHUIO.

Pabovas mporpamma BKJIIOYAeT CICIYIOIIUE pa3felnbl: Ield M 3aaddl JTUCIHHIUIMHBI, MECTO
JUCHUILUTMHBL B CTPYKTYpE OCHOBHOM 0OOpa30BaTeIbHOM MPOrpaMMbl, IEPEUYEHb IIAHUPYEMBbIX
pe3yabTaToB OOy4YEHHS IO IMCHUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMH pEe3yJIbTaTaMU OCBOCHUS
00pa30BaTeNnbHON MPOrpaMMBbl, OOIIYI0 TPYAOEMKOCTb JAMCHUUIUIMHBI, 00pa3oBaTelbHbIE TEXHOJIOTHH,
(GOpMBI  TIPOMEKYTOYHOW aTTEeCTAlliU, OIHMCAHWE YYeOHO-METOJAMYECKOTO, HWH(POPMAIMOHHOTO U
MaTepUaTbHO-TEXHUYECKOTO O0ECHeUeHUs MUCIUILIMHBI. YKa3aHbl MPUMEPHI OLEHOUYHBIX CPENCTB IS
KOHTPOJISI Pe3y/IbTaTOB 00y4YeHHUs. B TeMaTHUeCKOM IUIaHe JaHHOW TUCIMIUIHHBI BBIICIEHBI CIIeIYIOIINe
COCTaBJISIIONINE: JIEKIUU, MPAKTUYECKUE 3aHATUS M CaMOCTOsTENbHasi paboTa CTYyAEHTOB, OTBEYAIOIIHE
TpeOOBaHUSM 00pa30BATEIHLHOTO CTAaHAAPTA.

[Iporpamma BkItouaeT B ceOs copepikaHue OTNENbHBIX Pa3feNioB AMCHUUIUIMHBI, TEMbI JIEKIUNA U
MPAKTHYECKUX 3aHATHHA, BOTPOCHI, KOTOPHIE BBIHOCATCS HA 3a4Ye€T, CIIMCOK OCHOBHOW W JIOTIOJIHUTEIILHOM
JTUTEPaTypHI.

W3 Bcero BBIMICTIPUBECHHOTO CIIEAYeT 3aKIIOYCHHWE, 4YTO paboyas mporpaMMa TUCIIHILIHHBI
nonHocThio cooTBeTcTBYeT PI'OC BO u oCcHOBHOI 00pa3oBaTenbHON MporpamMMme MO HamnpaBlIEHUIO
noarotoBku 03.03.03 «Panuodusukay, npodpuis «Pagunoduznueckiue METOAbI O 00JIACTSIM TPUMEHEHUS
(buoduzuka)» (kBamudukanus «OakadaBp») U MOXKET OBITh HCIOIB30BaHA B y4eOHOM Tpollecce B
OI'bOY BO «KybaHckuil rocyaapcTBEHHBIH YHUBEPCUTETY.

Kannunar ¢us.-mar. Hayk,
nupextop OO0 HIID “Me3on”

JI.P. I'puropesn



