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Pabowas mnporpaMma auCHUIUIMHBI (MOIysl) pa3paboTaHa B COOTBETCTBHUM C CaMOCTOSITEIBHO
ycraHoBieHHbIM MI'Y oOpasoBatenbHbiM  cTtanaaproM (OC MIY) s peanu3yeMbIX OCHOBHBIX
npodeccHoHABHBIX 00pa30BaTENBHBIX MPOrpaMM BbICIIEro oOpazoBanus 1o crenuanpbHocTu 03.05.02
«DyHIaMeHTalIbHAS U MIPUKIAAHAs (r3nuKay, yrBepKIeHHbIM npukazoM MI'Y ot 29 nexabps 2018 roga Ne
1780 (B penakuuu npukaza MI'Y ot 10 urons 2021 roma Ne 609, ot 7 oktsiopst 2021 romga Ne 1048, ot 21
nekadps 2021 roma Ne 1404), npukazamu 06 yrepxaeHun u3menennii B OC MI'Y ot 29 mas 2023 rona
Ne700, ot 29 mas 2023 romaNe 702, ot 29 masg 2023 roga Ne 703

I'ox (roner) mpuema Ha oOyuenue: ¢ 2020

Kypc — 4
cemecmput — 7
3auemnuix eounuy — 3
AKAOCMUYECKUX YaACOo8 — 34, 6 m.u.
nexyuit — 18 yacoes

npakmuyveckux ansamuii — 36 4acoe

Dopma npomesncymoynoit ammecmayuu:

3auem 6 7 cemecmpe



1. Mecto aucuuniaunbl (MoayJisi) B crpykrype OIIOII BO.

JucnunnuHa «IIporpaMMupoBanrie MUKPOKOHTPOJIIIEPOBY BXOIUT B BapruaTtuBHyro 4acThb
oOpa3oBaTesbHON POrpaMMbl (MOTYNb JIMCIMIUIMHBI HHXEHEPHOU (PH3KKK 1O BEIOOPY CTYACHTA).
N3yuaercs B 7 cemecTpe, IOATOMY KypC CPOUTCS HA 3HAHUSAX 10 paHee U3yYEHHBIM JUCLUILIMHAM:
«OCHOBBI MaTEMaTHYECKOTO MOJICTUPOBAHM», «HUCIeHHBIE MEeTOIBI B (U3UKe». B manpHeiinem 3HaHUS
Y HaBBIKY, [TIOJIy4ECHHBIE IIPY N3YYCHUU JAHHOU ITUCLUILINHBI, ABJISIIOTCS OCHOBOM JUUISl OCBOCHHMS
CIIEYIOIIUX MPOPECCUOHATIBHBIX U CIIEHUANBHBIX JUCUUILIINH: «YHUCIEHHOE MOIETMPOBAaHKE MTPOLIECCOB
B CIUIOIIHBIX CPEIAX».

2. BxoaHble TpeOGOBaHMS VIS OCBOEHUS IMCHHUILIMHBI (MOIYJIs), MPeIBAPUTEIbHbIE YCJIOBHUS
(ecs1u ecThb).

Hasbiku padotsl B umxenepHsix [I1I1 (CAE-cucTeMsl), ycrenHoe 0CBOSHUE AUCIUILIHH 10
obmel pusuke.

3. Pe3yabTarhl 00y4YyeHHS] MO IHCHUIUIAHE (MOIYJI0), COOTHECEHHbIe ¢ TpedyeMbIMHU
KOMIIETEHIIMSIMUA BBINIYCKHUKOB.

[Tnanupyemsble pe3ynbTaThl O0y4eHHs MO AUCHUILTMHE (MOAYIIIO):

3HaTh:

- B CAE-cucremax — Ha3HaYeHHUE OCHOBHBIX OJIOKOB JJIsi KOHCTPYUPOBAHHS CHCTEM.
- B CAE-cucremax — MeTo/ 16l HOCTPOCHHUS TEOMETPUICCKUX MOJICIICH.

- B CAE-cucremax — merossl moctpoenus cetku KO.

VYMeTh:

- [IpaBmiibHO (hOpMYNTHPOBATh 3aa4M JUTsl POBEACHUS YHUCICHHBIX PACUETOB, UCXOIS U3 3HAHHM
B 00y1acTH PU3UKU U MAaTEMATUKH, TIOJIYYCHHBIX B ITPOIECCE M3YUYCHHsI COOTBETCTBYIONIUX JTUCIIUILINH.

- IlpaBunpHO BBIOMpATh MPOTPAMMHYIO CpeAy IMPOBEJACHUS YHUCICHHBIX PacdyeTOB Pa3IMYHBIX
(du3uveckux sBIICHUH. Pa30uparbcs B aNropuTMax M YHMCICHHBIX METOJaX, IpeajaracMbIX TOW WIIH
WHOHW CHCTEME KOMIThIOTEPHOTO MOICITUPOBAHHS.

- CTpoHTH CIUIOIIHBIC U JUCKPETHBIC MOJICIH, a/ICKBAaTHBIC PEIIIAEMbIM 3aadaM.

B CAE-cucremax:

- CTpouTh T€OMETPUYECKHE MOCIU C HCIOJIb30BAHHEM BCTPOCHHBIX B CPEay MPOrpaMMUPOBAHHS
cpecTB. BBINOMHATE OCHOBHBIE JIOTHYECKUE ONEPAI[UH HaJl FTEOMETPUUCCKUMHU 00bEKTAMH.

- Co3maBaTh KOHEYHO-IJIEMEHTHBIE MOJEIH C HCIONBb30BAaHHEM aJIrOPUTMOB IIOCTPOCHHUS Kak
CBOOOIHOM, TaK U yIOPsAA0YeHHON ceTKH. PeopMupoBaTh CO3IaHHBIC MOJICIIH.

- 3aaBaTh rpaHUYHBIC YCIIOBHS IS PEIICHUS (PU3HUSCKHX 3a/1a4 PA3IUUIHOrO THIIA.

- Tlomyyarh pemieHHE MPOCTHIX YYEOHBIX 3aJa4 MEXaHHKH TBEPIbIX Tell, TUAPOIMHAMHUKH, TEOPHH
YIPYrOCTH W TEIJIONPOBOAHOCTH. BH3yaau3upoBaTh MOJYYEHHBIC PE3yJIbTaThl, B YaCTHOCTH, CTPOUTH
KOHTYpPHBIC M BEKTOpPHBbIC TpaUKH HCCICAYEMbIX BEJIMYUH, BBHIBOAUTH JAHHBIC B Pa3IUYHBIX CEUCHHSIX
TPEXMEPHBIX MOJICIICH, OIy9YaTh HH(POPMAIIHIO 00 HHTEPECYIOMIMX BEIMYMHAX BJIOJb 33JaHHBIX KPUBBIX.

Bnaners:

- OcHOBHBIMHM HaBbIKaMH pa0oThl ¢ Oazamu nmaHHbIXx CAE-cucreM: coxpaHeHwe B 0a3e JaHHBIX
FEOMETPUYCCKON U KOHEYHO-IJIIEMEHTHOW MO M pelleHus, 3arpy3ka uHdopMamnuu 13 0a3bl JaHHBIX.
YMeTh coXpaHsATh HHPOPMAITUIO 0 MOJICIH U PEIICHUH B BUJIE TpaMuecKnX U aHUMaIlMOHHBIX (halioB.

Mmets onbIT:
- Ucnonp3oBanust CAE-cuctem ans monenupoBanus GU3NYECKUX MPOLIECCOB U HATPY30K
peanbHbIX KOHCTPYKLIUH.



4. ®opmar 00y4eHHsI — KOHTaKTHBIM.

5. O0beM QUCHUIIMHBI (MOIYJIsI) COCTaBIseT 3 3. €., B TOM 4Hcie 68 akaJeMUYECKUX YacoB,
OTBEJICHHBIX Ha KOHTAKTHYIO paboTy OOydJaroIuxcs C mpemnojaBareieM (aymuTopHas Harpyska), 40
aKaJeMHYECKUX YaCOB HA CAMOCTOSITEIILHYIO paboTy 00ydaromuxcsi.

6. Conepxanue TUCHUILUIUHBI (MOIYJs), CTPYKTYPHMPOBaHHOe MO TemaMm (pa3aeiam) ¢
yKa3aHUueM OTBEJEeHHOT0 HA HUX KOJMYECTBA aKaJeMHYeCKUX YaCOB U BH/IbI YUeOHBIX 3aHATHIA.

6.1. CrpykTypa AUCHUILITHHBI (MOAyJs) mo Temam (pa3iejiaM) C YKa3aHHeM
OTBEIE€HHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKHX YaCOB U BU/AbI YUeOHbIX 3aHATHH.
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Beenenue. - JlaGopatop | - 3amura 1a0.
[TocTpoenue HBIE pao.
T€OMETPUUECKHUX paboTsl, 7
MOJEIIEN.
OcHOBHBIE - JlaGopatop |1 3amura n1ab.
METOIbI HbIE pao.
MOCTPOCHHUS paboTsl, 6
CETKH.
O6paboTka - JlaGopatop |1 3ammura n1ab.
pE3yNbTaTOB U HBIE pao.
pabora ¢ 6azamu paboThI, 7
JTAHHBIX.
OcobGeHHOCTH - Jlaboparop |1 3amuTa s1ab.
pelieHus 3aaa4 HBIE pao.
TEOPUH YIIPYTOCTU paboThl, 7
Henunelinbiin - JlaGopatop |1 3amura 1al.
KOHCTPYKIITHOHHBI HBIE paod.
1 aHAJIN3. paboTsl, 8
- Jlaboparo 1 3amuTa nab.
Mexanunka patop IlI
TBEPJIbIX TEJ Hple pac.
P ] paboTsl, 6
- Jlaboparo 1 3amuTa nab.
DneKTpocTaThKa U patop o
. HBIC paod.
MTOCTOSIHHBIH TOK.
paboTsI, 6
OcobenHoctu - Jlaboparop |1 3amura nab.
pelieHus 3aaa4 HBIC pao.
TETI0GU3UKH paboTsl, 6
ITapameTpsl- - JlaGopatop |1 3amura 1al.




MaCCHUBEI. HBIC pao.

I'pannunbIe paboTsl, 7

YCIIOBHSI.

TenmooOmen Jlaboparop |1 7 3amura Js1ab.

U3ITyYCHUEM. HBIC pao.

®dazoBbIe paboTsl, 6

ePeXOobl.

OcobenHoctn Jlabopatop |1 7 3amura nab.

pelieHus 3a1a4y HBIE pao.

TUIPOra3oMHAMMU paboTsl, 6

KH.

Teuenus B Jlaboparop |1 7 3amura s1ab.

MHOTOKOMIIOHEHT HBIE pao.

HBIX cpefax. paboTsl, 6

Teuenus co

CBOOOAHOM

TpaHULICH.
Jlabopatop |1 7 3amura 1a0.

MaruneTtusm. HbIE pao.
paboTsl, 6

CoOBMECTHLIE Jlaboparop | - 6 3amuTa J1al.

— HbIE pao.
paboTsl, 6

Hpyrue BubI - - - -

CaMOCTOSITENIbHOU

paboTsl (Ipu

HaJU4HH):

HaTpuMep,

KypcoBas paborta,

TBOpYECKast

pabora (3cce)
90 12 102

[TpomexxyTounast 6 6
aTTecTanus
(3auem)
Hroro 108

6.2. Conep:xkanue pa3ieyioB (TeM) THCIHHIIMHBI.

Ne o/ HaumenoBanue pa3aenoB (TeM) AMCIIUTUIMHBI

ConepxaHnue pa3ienoB (TeM) AUCIUILIHH

Beenenue. IlocTpoenue reoMerpuyecKux
mozaeseil B CAE-cucremax.

[TocnenoBaTeabHOCTh PELIEHUS 3a/1a4l B
CAE-cucremax: BbIOOp THUIIOB KOHEYHBIX
AIIEMEHTOB, 3ajJlaHne MaTepHaIbHBIX
CBOMCTB, IOCTPOEHHE T'€OMETPUYECKON u
KOHEYHO-3JIEMEHTHOM  MojeNnel, 3aJaHue
HayalbHbIX M TPAaHUYHBIX YCIOBHM, ONIMH
peumieHus. OCHOBHBIE TpHUEMBI  PaOOTHI:
UCMOJIb30BaHUEe HHTep(delica Mmonp30BaTeNs
U BCTPOEHHOTO SI3bIKa MPOTPAMMHUPOBAHHUS.
OO01u1re MPUHLKITBI HATIMCAHUS POTPaMMBI B
CAE-cucremax: OCHOBHBIE qacTu
IporpaMMbl, CUHTaKcuc kKomanj. dDaiinoBas
ctpykrypa CAE-cucrem.

Bocxonagiee 7 HUCXOIAIlEE




MojenupoBaHue.  Pabouass  IJIOCKOCTB,
UHCTPYMEHTHI yIPaBICHUS paboueit
IJIOCKOCTBIO. Cucremsl KOOp/JMHAT,
rio0anbHble M JIOKAJbHBIE KOOPIUHATHI.
IlocTpoeHre  ONOpPHBIX  TOYEK, JIMHUM,
noBepxHocred, o0OwvemoB. Ilpumenenue

IIUKJIOB HpI/I FCOMeTpI/I‘-IeCKI/IX HOCTpOCHI/IﬂX.
ITocTpoeHHne reomMeTpu4ecKux NMPUMHUTHBOB.
Jlorudeckue omepanuu ¢ TeOMETPUICCKUMU
00BEKTAMHU.

CryneHTam mpejiaraercsi IOCTPOUTH
HECKOJIBKO ~ TI'€OMETPUUYECKUX  MOJelneH,
UCIOJIb3YSl BOCXOJSIIEe U  HUCXOJAIIEE

mozenupoBanue. [locrpouts Monens Oonra
C pe3p00H, UCHOMB3Ysl Pa3IMYHbIE CHCTEMBI
KOOpJAMHAT M LUKIbl TpU TOCTPOECHUU
OTIOPHBIX TOYEK.

OcHOBHBIE
CeTKH.

METOAbI MOCTPOCHUSA

CpoOonHass ¥ ymopsioyeHHas CeTKa.
Unctpyment noctpoenus cetku MeshTool.
[ToctpoeHne ceTku B aBTOMAaTHYECKOM
peXKUME. VYnpasnenue Ka4eCTBOM
MOCTPOEHHUS CETKH. AJITOPUTMBI TOCTPOCHUS
YHOPSAIOYEHHON CEeTKU. «BplaaBnuBaHue»
CeTKM C  TIOBEPXHOCTH B  0OBEM.
PepopmupoBanue cerku. Metonm mnpsmMoit
reHepaluu CEeTKH.

CryneHTaM Mpeuiaraercsi IOCTPOUTH
FE€KCAarOHAJIBHYIO YHOPSIOYEHHYIO CETKY B
niape M YCEYEHHOM KOHYCE METOJO0M
BpallleHUs M METOJOM JelieHUus 0OBbEeMOB.
Ilocne »srToro mnpegnaraercs BBIIOJHUTH
IIOCTPOEHUE reKCcaroHajabHOU
YHOPSIOYEHHON CETKM B MPSIMOYTOJBHOM
0JI0KE C “pydKOil’”’ B BUJIE MIOJOBUHBI TOpA.

Oo0padoTka pe3yJbTaTOB M padora C
0a3zaMM JaHHBIX.

Komanpl, UCIIOJIB3YIOIIHECS npu
aHayuse pe3yabTaToOB. [IpocmoTp
pe3ynpTaTOB B y3JaX U OJJIEMEHTax,
MOCTPOCHHE KOHTYPHBIX UM  BEKTOPHBIX
rpadukos, U3MEHEHHUE KOJIMYeCTBa
0TOOpakaeMbIX  KOHTYPOB. Coznanue

AQHMMAIMOHHBIX (DaiIOB, HIUTIOCTPHPYIOIINX
U3MEHEHHME PE3yJIbTaTOB B 3aBHCUMOCTH OT
Kakoro-imbo mnapamerpa (Bpems, 4acTOTa).
[Toctpoenue myreit A BbIBOJA JMHEHHBIX
rpauKoB Ha MOJEIH, M OIEepaluud ¢
pesynbratamu  Baosdb myreil. Co3panue
TabaMI  pe3yabTaTOB B  JIEMEHTaX U
OCHOBHBIE omepanuu ¢ HuMH. [locTtpoenue
rpauKOB 3aBUCIMOCTH MCKOMBIX BEJIMYHH B
Kakoi-mubo TOYKe MOJEIM OT BpPEMEHH.
M3menenue macmTada 1o ocsiMm rpadukos.
CryneHtaMm  mpemiaraercs — pelInTh
KJIACCHYECKYIO 3a/auy TEOpUU YIPYroCcTH
(n3rub koHcosbHOM Oanikn). [locie aToro Ha




nprUMepe ATOH 3a/1aui MPOBECTH JCTATbHYIO
00paboTKy pe3yabTaToOB (mocTpoeHue
KOHTYPHBIX W BEKTOPHBIX TPA(UKOB, TOCTPOCHHE
CCUCHWM, aHMMAaWs, TIOCTPOEHME  JIMHEMHBIX
rpaMKoB, OMEpaAK C JMHSHHBIMA TpaduKamy,
TAOIHLIBI YICMCHTOB).

Oco0eHHOCTH pelIeHMs] 33]a4 TeOPUH
yHIPYrocTH.

Tunel  3IeMEHTOB,
3a7a4ax MEXaHUKH
OcobeHHOCTH  3aJlaHUA
Ha4yaJbHbIX YCIIOBHH, BHEITHUX
BO3JICUCTBUH. CranuoHapHble  3aJayH.
Mopnenun wmatepuanoB. IIpumepsl penieHus
JIMHENHBIX W HEeJIWHEWHBIX 3amad. Pacder
COOCTBEHHBIX YaCTOT U (hOPM MEXaHHMUECKHUX
KOHCTPYKIMK. PelieHne HecTaumoHapHbIX
3a/1a4, CIOCOOBI 3a/IaHUsI U3MEHSIOIIUXCS BO
BPEMEHU HArpy30K.

CryneHtam  mpenjaraercs  penuTh
HECKOJIBKO  3aJa4  TEOPUU  YIPYrOCTH
(mepopmanusi TPSAMOYTrOTHHOW TJIACTHUHBI,
pacdeT COOCTBEHHBIX YaCTOT M COOCTBEHHBIX

UCIOJIb3yeEMbIE B
TBEPAbIX Tell.
IPaHUYHBIX U

KOJICOaHW  MPSAMOYTOJIBHOW  TJIACTHHBI,
pacuer BBIHYKJICHHBIX KoJieOaHuM
PSIMOYTOJIbHOM TJIACTHHBI).
BapuanTel HENMHEHWHOrO  MOBEACHUSA
HesmHeiinb1ii KOHCTPYKIMOHHBIA | KOHCTPYKLMIA:  HeJIMHEHOE  W3MEHEHHe
aHaJIu3. F€OMETPUM, M3MEHEHHUE YCIIOBUM, BKIIOYAs

YCIIOBUSI KOHTAaKTa, HEJIMHEHHOE TMOBEICHUE
MaTEpPHUAJIOB. Bo3mMoxxHocTH 3aaHus
MaTePHUAIbHBIX CBOWMCTB, 3aBHUCAIIUX OT
TEMIIEPATYPHI: ITOJMHOMHMAIIbHAS
3aBHCHMOCTBH OT TEMIICPATyphl M TaOJIHYHOE
3a7aHue 3aBUCHMOCTH. Mo aenu
HEJIMHCWHBIX CBOMCTB MAaTEpHAJIOB IPH
pelieHny  3aaad  aeopMaldud  TBEPJIOTO
Teaa: M30TPONHOE MW KHHEMATHYECKOE
yrnpouHeHue. JlparpaMma — HampspKeHUe-
nedopmanus, OMJIMHENHBIE u
MYIbTWIMHEHHbIE MOJAETH. YIpyrue H
mwiactuyeckue jaedopmaryr. KoMIOHEHTHI
TEH30POB HAIPSDKEHUS U 1ehOpPMaIIHH.

MexaHnuka TBepabIX TeJl.

JIunelinple W  HEJIMHEHWHBIE 3aJa4u
MEXaHUKH TBEPJBIX Ten, KpuBas
HanpspKeHue-aegopmarts, 0COOEHHOCTH
3aJaHus MaTepuaibHbIX CBOICTB.
OCoOEGHHOCTH 3aJaHUs W3MEHSIOUNIUXCS CO
BPEMEHEM Harpy3ok. Pe3ynbrarhl perieHus
3ama4  aeOopMUPYEMBIX  TBEPABIX  Tell.
AHanu3 pe3ynbTaTOB C MCHOJb30BaHUEM
TaOIUIIBI 9JICMEHTOB. OcobeHHOCTH
pelIeHusT KOHTaKTHBIX  3a/lad, METOJbI
pelieHus 3aj1a4 B3aNMOJICHCTBHS
HECKOJIbKMX  Teld.  JlOCTymHbIE  THUIIBI
3neMeHTOB. BpiOop THma konTakta. Beibop




HEOOXOJUMBIX OMIIUI periaTes.

3HCKTPOCT3THK3 H MMOCTOSIHHBII TOK.

Pacuer anexkrtpocraruueckux 1oy B
IUIOCKOM, OCECHMMETPUYHOM U OOBEMHOM
ciydasx. TUIBI 3JIEMEHTOB U MaTepUaJIbHbIE
CBOMCTBA, MCIOJb3YEMbIE B JIAHHBIX THUIIAX
aHainza. CriocoObl 3a7aHUsl HCTOYHUKOB
WIEKTPUYECKUX Iose. THIbl ycnoBui Ha
BHEUIHUX IpaHuLax Mozenu. Paccmorpenue

PA3INIHBIX CII0co00B PeIICHUA 3aaa4
9JICKTPOCTATHUKU, h-MeTOII u P-METOA,
HCAOCTAaTKU W MNPCUMYIICCTBA. Pemenne

3a/1a4 0 MPOXOKJICHUU TOKA B KOHCTPYKIIHSIX
C  pacrnpeleNeHHbIM  CONPOTHUBIIEHUEM.
CoBMmecTHOE pelieHre HeTMHEHHBIX 3a/1a4 O

JlxoyneBoM HarpeBe MaTepuaioB  IpHU
HaJIMYUU 3aBUCHUMOCTH JIOKaJIBHOTO
COTPOTHBIICHUS oT TeMIepaTypbl

matepuana. O030p Bo3moxkHOocTeit CAE-
CHCTEM TIpM pACCMOTPEHHH pPE3yJIbTaTOB
peieHus.

Ocobennoctu
TeII0(pU3NKH.

peuieHust 3aaa4

TennoBol aHanW3, CTAllMOHAPHBIE U
HecTalMoHapHble 3a7auyu. OCHOBHbIE BUbI
TEeIUIoNepe1aun: TEIUIONPOBOJHOCTD,
KOHBEKIHS, U3ITy4EHHUE. Onucanue
JNOCTYIHBIX s TEIJIOBOIO  aHalIu3a
JIEMEHTOB.  3ajaud  C  BHYTPEHHHUM
UCTOYHUKOM TeIla, OCOOEHHOCTH 3aJaHus
KOHBEKTHBHBIX I'PaHUYHBIX YCIIOBHH,
IOCTOSIHHAs TeMIepaTypa MM MOTOK TeIula
Ha TrpaHuuax. Mcrosnb3oBaHue TabnuL Hu
GyHKUMI [pu  3alaHUU  U3MEHSIOLUXCS
Harpy3oK B 3aBUCHUMOCTH OT BpPEMEHH,
KOOp/MHAT, CBOWCTB MaTepHaloB,
TeMIIepaTyphbl. OcobeHHOCTH  3a7aHus
HAuyaJbHbIX YCIOBUII B HeCTalMOHAPHOM
aHalu3e, OJHOpPOJHAas M HEOJHOPOIHAs
HauvalbHas TeMmmeparypa. Bbibop 1mikansl
Temneparyp. OmnpeneneHue napameTpoB
[iara Harpy)xeHus, OILHU CXOAUMOCTHU
peLIeHus, BBIBOJIA pE3yJIbTaTOB,
BO3MOKHOCTh ~ BBIOOpPa  aBTOMAaTHYECKOI'O
11ara o BpeMeHu

CryneHTaM  mpeularaercs — peIINThb
HECKOJIBKO 3az1a4 Te10pU3UKU
(craliMOHapHBIA HArpeB COCTABHOM IUTUTHI
13 pa3HbIX MaTEPUAJIOB, HECTALMOHAPHBIA HATPEB
OJIHOPOZHOM IUIATBI c OTBEPCIHEM,
TEPMOMEXaHWUeCKas  3a/iada o  Jedopmaryu
CKICCHHBIX ~ OpYCKOB  BCJIGACIBUE — TEIUIOBOIO

paciMpeHus).

ITapamerpbI-MacCHBBI.
yCJ10BUA.

I'panunynbie

Tunet wmaccuBoB B CAE-cucremax:
YHCJIOBBIC MAaCCHUBBI, TaOJHUIIbI, CHMBOJIbHBIC
MaccuBbl. CIOCOOBI OTpeieNieHUs] MACCHUBOB.
Koman el n3BnedeHus: nHGopMmaiu u3 6assl




JaHHBIX B MaccuBax. Omepauuu ¢
maccuBaMu. Kiaccupukanuss TpaHUYHBIX
YCJIOBUM (Harpy3ox): MOCTOSIHHbBIE
IPaHUYHBIC YCIOBUSA, CKOHIEHTPUPOBAHHBIC
Harpy3kd, IIOBEPXHOCTHbIE U OObEMHBIC
Harpy3kd. Meroabl 3alaHusi TPaHUYHBIX
yCIOBUI JUISL Pa3IUYHbIX 3ajad.
[IpenmymiecTBa U HEAOCTATKHA HPUIIOKCHHS
Harpy30K K TEOMETPUYECKOM  MOJENu
(TOYKH, TMHUY, TIOBEPXHOCTH, 0OBEMBI) WU
K KOHEYHO-3JIEMEHTHOW Mojenu. OnucaHue
CHUHTaKcuca KOMaH]{ TPUIIOKEHUS,
yIaIeHus, U3MEHEHHS Harpy3oK.
Bo3smoxHocTH mpocMmoTpa HMHpopManuu o
MPUJIOKEHHBIX Harpyskax. CriocoObl
3a/1aHus U3MEHSIIOIINXCS Harpy3oK:
TabMMyHOe U (YHKIMOHAJIBHOE 3aJaHue.
Omnucanne co3mMaHusi TaOMUIl  HArpys3ok,
CIHICOK MCXOTHBIX MTEPEMEHHBIX, OT KOTOPBIX
MOTYT 3aBUCETh Harpy3ku. OcoOEHHOCTH
MTOCTPOECHHUS byHKIMA Harpysok,
COXpaHEHHE, MPOCMOTP U UCHOJb30BaHUE B
MOJIETTUPOBAaHUH.

CryneHTaM  mpeuiaraetcsi — peliuTh
JIBYMEPHYIO CTaTHYECKYIO TEIJIOBYIO
3amady. JlaHa mpsiMOyrosjbpHas IUIaCTHHA C
U3BECTHBIMU reoMeTpPUYECKUMU
XapakTepuctukamu. M3  MarepuambHBIX
CBOICTB 3aJaeTcsi TEIUIONPOBOIHOCTh. Ha
Kpasix  MOJENM  3a/JaeTcsi  IOCTOSHHAs

Temreparypa. B 1LeHTpe IacTUHBL, B
KpPYyroBOi obnactu, MPOUCXOIUT
MPOCTPAHCTBEHHO HEpaBHOMEPHOE
BbIJICTICHHE TeIuIa. B 3azaye

paccMaTpUBaIOTCS pa3Hble CIOCOObI 3a/1aHuUs
M3MEHSIOIINXCS B POCTPAHCTBE IPAHUYHBIX
YCIIOBHIA:

- Ta0nuyHOEe 3aJaHHE 3aBUCHUMOCTHU
TeMuepaTypsl OT koopauHaT X U Y

- byHKIMOHATBHOE 3a/1aHHe
3aBUCUMOCTHU TEMIEPATypbl OT KOOPJMUHAT B
JeKapToBoy cucreMe koopauHar X U Y
(ucmonb3yroTcs QYHKIUU BUAA X2, eXp(-XZ-
y9);

q)YHKLII/IOHaHBHOC 3aaHucC
3aBUCUMOCTHU TEMIICPATYPBI OT KOOPAWHAT B
HOHﬂpHOﬁ CHUCTEMC KOOpANHAT

(uconb3yrores GyHKIMU BUaa sin(r)/r).

TpeOyercst pemuTh 3aa4yy U MOTYyYUTh
pacrpefieieHue TeMIEepaTypbl U TEIUIOBBIX
MOTOKOB BHYTPH IIJIACTHHBI JJIs Pa3HBIX
YCIJIOBUH.

10.

TennooOmen wusiaydyennem. Das3osble

MGTOI[bI pacuCTa TCIJIOBBIX  3aja4y,
CBA3aHHBIX C H3JTYyYCHUCM. Onucanue




nepexojsl.

napaMeTpoB, YYacTBYIOIIMX B  pacyere,
KOA(QPULIMEHTH HM3IMy4YeHUs, HU3Iydaromune
MOBEPXHOCTU.  3aJa4yd  C  YaCTUYHBIM
JKpaHUpOBaHMEM Tell. Pacuer maTpuisl
YIII0BBIX KO3()(HUITMEHTOB.

Pacuer (azoBoro mepexona BeliecTBa,
pacrIuiaB ¥ 3aCThIBAaHUE MaTepUaa.

CryneHtaM  mpemiaraercs — pelluTh
3amady 00 M3IYyYeHUU B KOJIBIIEBOM 3a30pe,
pacCMOTpEHHOM Ha  JIEKIUH, METOJIOM
pazuanoOHHONW MATPUIIBI, C TEJIOM OKPYTJIOH
¢dopmbl BHYTpH. [locTpouTs uHelHbIE Tpaduku
pacTIperieNieHrst  TeMIIeparypbl  BIIOJIb  MRITYHAOIINX
TPaHMI] TeL

11.

Oco0enHocTH
FI/IIIPOF330}II/IH3MI/IKI/I.

peuecHust 3agava

Pemenne 3agad ruapo- M ra3olMHaAMHUKA
B CAE-cucremax. Knaccuueckue TeueHus B
Tpy0ax u  3amaud  oOTekaHus  Ted,
CTallMOHAPHBIN 51 HECTallMOHAPHBIN
PEXUMBIL. Y CITOBHSI BOSHUKHOBEHUS TCUCHHI
pa3IMYHOTO XapakTepa, JaMUHAPHOTO |
TypOyJIGHTHOTO, CKHIMAEMOT0 "
HecxuMaeMoro. OcoOeHHOCTH KOMaHIHOTO
MeTOJa 3aJaHus TPAHUYHBIX  YCIOBHH,
MaTepHaIbHBIX CBOMCTB U OMNIMI peliaTess.
B0O3MOXXHOCTH UCHOJIB30BAaHUS THAPO- U
ra30JMHaMHUYECKUX KOHEUHBIX JIEMEHTOB JIsI
MOJEJIMPOBAHNS TOBEACHUS TBEPABIX TEI,
HaXOJISAIIUXCS B KUJIKOCTH WM rase.

CryneHTaM  mpemjlaraeTcsi — peluTh
HECKOJIBKO 3aJjady TUIPOJUHAMHUKHU (pacyeT
pa3IMYHBIX PEKUMOB OOTEKaHUs IIapa B
a’POJIMHAMHUYCCKON TPyOe, TeUeHHe B Tpyoe ¢
TIGPEMEHHBIM JTIAMETPOM).

12.

Teyenuss B  MHOIOKOMIIOHEHTHBIX
cpenax. Teyennsi co cBOOOTHOM rpaHUIIEiA.

MoaenupoBanue TEeUEeHUH B
MHOTOKOMIIOHEHTHBIX JKMAKOCTAX H Ta3ax,
HX CMEIIMBaHHE, OCOOECHHOCTH 3aJaHus HX
CBOIICTB, MIPOCMOTP KOMITIOHEHTOB
JKMIKOCTEH U TasoB IIOCJIE CMEIIMBAHHUS.
MoempoBaHie TEUYSHHI CO CBOOOIHOM TPAHHMIICH,
y4eT MOBEPXHOCTHOIO HATSDKEHHSL

1. PaccmaTrpuBaeTcst razoquHaMUYecKast
HeCTallMOHapHas JByMepHas 3aaada. U3
IBYX TpyO0 B  HE3aMKHYTbII  00bewM,
3all0JIHEHHBIA  BO3JyXOM, C TOCTOSIHHOM
CKOpPOCTBIO BTEKalOT JBa rasa: BOAOPOJ H
Kuciopol. IIIOTHOCTP M BA3KOCTH Ta3oB
3amanel.  TpeOyercs  IpoaHAIM3UPOBATH
JUHAMUKY U3MEHEHUs! KOHLEHTpaluu ra3oB
B 00BbEMe.

2. PaccmarpuBaercs
TUAPOIMHAMUYECKAS HecTallMOHapHas
3ajavua. Mcnonb3yercst IByMepHas MOJENb.
B HauanpHBI MOMEHT BPEMEHH JIBa CTOJIOA
JKUJKOCTH  pa3/iefieHbl  MEpPeropoJIKamH.




Mexny HUMHM HaxXOJIUTCS IPOCTPAHCTBO,
3aIll0JJHEHHOE BO3AyXOM. ['eomeTpuueckue
pasMepbl M CBOMCTBA YKUJIKOCTH H3BECTHBI.
[Teperopoaxu MI'HOBEHHO yOHparor.
Kuakocth  HauMHAKOT — JABWKEHHE  IOJ
JNEHCTBUEM CWJIBI TsDKecTH. Tpedyercs
paccMOTpeETh JTMHAMUKY JBUKECHUS
JKUJIKOCTH CO CBOOOHOM IpaHUIIEeH.

13.

Marnerusm.

Mertoabl YHUCJIEHHOTO pacdera
MarHuTHbIX mosield. CBeneHue ypaBHEHUN
Makcgemia K YpaBHEHUSM JUISt
IIOTEHLINAJIbHBIX GyHKIUH. I'pannnbr
MPUMEHUMOCTH METOJIOB  CKaJSIPHOTO M
BEKTOpHOTO  moTeHImana. (OcobeHHOCTH
3aJlaHisl TpaHU4YHBIX yciioBHil. (CrocoObl
BO30YXJEHHUSI MarHUTHBIX nojeil. CrnocoObl
MOJIETTUPOBAHHUS HCTOYHHKOB. Crnyuait
TapMOHHYECKOW 3aBUCHUMOCTH TIOJISI  OT
BpeMeHH. OCOOEHHOCTH PEIIeHUs IUIOCKUX,
OCECUMMETPUIHBIX u 00BbEMHBIX
HECTAllMOHAPHBIX 3aJad. BiusHue CKUH-
a¢ddexTa Ha pacrpeneneHre MIOTHOCTH TOKa
B TPOBOJIHMKAX © Ha pachpeesieHue
MarHutHoro mousd. OmnpeneneHue MNOTEPb,
BBI3BAHHBIX BUXPEBBIMH ToKamu. Pacuer
WHIYKTUBHOCTEH " ko3 urmeHToB
B3aMMHOM  MHIYKIMM  COJICHOMZOB U
TpaHcOpMaTOpOB,  pacyeT  IMOTOHHBIX
MapaMeTpoB JIMHUH TIepeadH.

Pemaercss  cnmenyromas 3amaya.  Ilo
MPOBOJAHUKY KPYIJIOTO CEYEHMsSI MPOTEKAET
MepeMEeHHbIN TOK. PaccmarpuBaetcs
JIByMEpHas 3ajaya (IONEpEeYyHOE CeueHue
MPOBOJHMKA). Y/IEIbHOE COMPOTHUBIICHUE
MPOBOJHMKA M MarHUTHas MPOHHUIIAEMOCTh
OKpyXarlel cpensl 3aaanbl. Tpebyercs
MOJIYYUTh pacrlpeiefieHue AJIEKTPUIECKOTO
TOKa B MpPOBOAHUKE (CKUH-d]PdEeKT) u
MarHiTHOTO TIOJISi BO BCEM IPOCTPAHCTBE B
3aBHCHMOCTH OT €T0 YaCTOTHI.

14.

CoBMecTHBIE 321a4H.

CosmectHble 3amaun B CAE-cucremax.
Metoapl penieHust 3afad CBSI3M PA3IMUHBIX
buznueckux JMCIUITIINH: npsMOM
IMOCJIeIOBATENLHBIH, MHOT'03a/JauHbIH.
O030p 97€MEHTOB, MO3BOJISIOIIMX peIIaTh
3a/1a4d IPSIMBIM METOJIOM, B OAHMH 3JEMEHT
3aMrcaHbl YpaBHEHUS JIBYX WU O0Jiee TUIIOB
aHaJM3a, OHU CBSI3aHBI MEXAy CcoO0oil.

Pemenue TEPMOCTPYKTYPHBIX,
IIbE30IEKTPUUECKHUX, TEPMOIIIEKTPUUECKHUX,
MarHUTOTEIIOBBIX 3az1ad.
ITocnenoBarenbHbIN METOJ1 pelIeHns

Ppa3InYHbIX (I)I/I3I/I‘-ICCKI/IX JUCHUIIIIMH C
HUCIIOJIBb30BaHUCM IIUKJIOB M CUHUTHIBAHUA B




KayecTBE HArpy30K pe3yJbTaTOB KaKOIo-TO
aHaiMza. lcnonp3oBaHue yHMBEPCAIbHOTO
MHOT03a/IJa4yHOT0  aHajiu3a, OCOOCHHOCTH
MonenupoBanus.  Pacuer  nmedopmanmii
TBEPAOrO Tejla IOJ JEHCTBHEM IOTOKa
KHUJKOCTH, HW3MEHEHHE  KOHQUTypamuu
KOHEYHbIX 3JeMeHTOB. [IpeumymiectBa u
HEJ0CTaTKU Ka)XJ10ro MeTo/1a.
PaccmartpuBaeTcss  ruapoMexaHHYecKast
IUIOCKasl HecTalMoHapHas 3aaaya. Tekyas
no  TpyOe  IKHAKOCTH  JepOpMHUpYyeT
ANIaCTUYHYIO0 Teperopoaky. Mcmonesyercs
NpUOIMKEHHE HEC)KMMAaeMOM  YKHJIKOCTH:
IUIOTHOCTb, BSI3KOCTh  MOCTOSIHHBL.  J[71st
AIIACTUYHOIO Tejla HCIOJIb3YeTCs YIpyras
JUHEHast MoJienb MaTepuasa ¢ U3BECTHBIMU
moaynem lOnra u  ko3ddunmenTom
Ilyaccona. B kadecTBe IrpaHWYHBIX YCIOBHM
3ajaeTcsi  NpWIMIIAHWE  HA  TpaHUIE
KUAKOCTU C TBEPABIM TEJIOM U Pa3HOCTh
JABJICHUH Ha BXOJ€ M BBIXOAE TpPYOBI.
Pemenrie MOXHO TPOBECTH C MOMOIIbIO
CHEIHAIbHBIX ~ METOJ0B  —MYJIBTUIIONBHOIO
AHAITV3a WK METOJIA CpeIT (DHBUKIL
3ariaua peracTcsl ¢ UCTIONB30BAHNUEM CIIELMATBHOIO
METOA I3MEHEHMS CETKM B JKUIKUX OONIACTIX B
TpoLIeCcCce PpeLLeHuS. Hyx#o TIOJTY4YHTH
pacripenierieHyst  AehopMaIiMid - YIPYyroro  Tefia |
CKOPOCTH YKH/IKOCTHL.

7. ®oua oueHouyHbIXx cpeactB (POC) st oueHUBAHUA Pe3YJbTATOB OOYYEHHUSI 10
AUCUUIIMHE (MOIYJII0).

7.1. TunoBble KOHTPOJIbHBIC 3aJaHUd HWJIHM HHBbIC MaTepHaJbl s IIPOBCIACHUA

TEKYIIEro KOHTPOJIfA yCIIeBa€MOCTH.

TeKYH_IHﬁ KOHTPOJIb 3HAHUU OCYHICCTBJIACTCA BO BpEMsI CEMECTpPaA. On MMPpOUCXOOUT IIpH
BBITIOJIHEHUM W MOJIOKHUTEIBHOMN 3allUTe KaXKIou u3 J'Ia60paTOpHBIX pa60T. Bo BpCMs 3allUThI
IperiogaBaTcjib MOJKCT 3adaBaTb BOIIPOCHI, KAaCarOIMUCCSA BCCI'O HpOﬁI{CHHOFO B CCMCCTpPEC MaTcpuajia.
OI_[eHKI/I BBICTABJIAOTCA 10 quBIpeX6aHHBHOﬁ CHUCTEMC: CHCYHOBJICTBOPHUTCIIBLHOY,
«YHAOBJICTBOPHUTCIIBHO», «XOPOLIO», KOTIIUNIHO.

ITpumepHbIe TeMbl 1a00paTOPHBIX padoT.

1. OcymecTBUTh BBIYMCIUTENbHBIM SKCIEPUMEHT O ONPEIEICHUIO YPABHEHUS COCTOSHUS UJI€aIbHOTO
rasa, cocrosmiero u3 N atomoB. PaccmoTpets cirydan N=1,10, 102, 10°.YpaBHeHHE COCTOAHUS
CBSI3bIBA€T TPU BEJIMYMHBL: JlaBleHue, 00bEM U TeMnepaTypy. B kauectBe 06bEMa BEIOpaTh coCyq
LHWIMHAPUYECKOH (POPMBI, B KOTOPBINA BJBUTaeTCsI MOPIIEHb.

2. OcymecTBisisi BBIYUCIUTEIbHBIH HKCIEPUMEHT, H3YUUTh paclpeeseHrne CKOpoCTeil B Moienu
U7eatbHOT0 rasa s cocya B opMe TeTpaszpa.

3. beckoHeuHO [UIMHHAS MPSMOYTOJIbHAS IUIACTUHKA KJIa/IeTCsl HAa TIOBEPXHOCTh CMaYMBarolIei ee
KHUJIKOCTH, yBJeKas 3a cO00I HEKOTOPOE KOJIMUYECTBO KUAKOCTH. HaliTu n BU3yanu3upoBarthb
npouib 60KOBON MOBEPXHOCTH JKUAKOCTH, YCTAHABIMBAIOIIEHCS TO/] BIUSHUEM KallWUISIPHBIX CUJT
U CUJIBI TSDKECTH, NIPU PA3JINYHBIX PACCTOSHUAX IUIACTUHKHU OT IIOBEPXHOCTH JKUJKOCTH



4. CMmopenupoBaTh U BU3YaJIU3UPOBATh IMHAMUKY MasgTHUKa MakcBesia.
L

7.2 Tunosbie KOHTPOJIbHBIC 3aJaHUsd HJIH HHbBIE MaTepUaJibl AJisi NPOBCACHUSA
l'lpOMe)KyTO‘IHOﬁ aTTreCcTanmu.

- IS 3a4eTa
[IpuMepHBIe TEMBI 3a1aHAN JUIS IOJTyYEHU 3a4€Ta.

1. MonenupoBanue u3ruda apoyHoro MocTa o1 AeHCTBUEM Harpy3Ku C y4eTOM JIMHEWHBIX U

HEJIMHENHBIX CBOMCTB MaTEPHUAJIOB.

B paGoTe npennaraercs uccienoBaTh JIMHEHHBIC JeGOpMAaIi ApOYHOTO MOCTA U BBISIBUTH ClIa0ble MeCTa

KOHCTpYKUUHU. PaccMoTpeTh HenmHelHble nedopmanuy B OMIIMHEHHOM MPUOIMKEHUN U CPaBHUTD UX C

JTUHEHBIM MpulIMkeHneM. B kauecTBe Moienu npeasiaraeTcs B3siTh KOHCTPYKIIMIO PEaTbHOTO MOCTA.

2. BBIHYXJICHHBIN TETUIOOOMEH OT TOBEPXHOCTH TBEPJIOTO TEJa B )KUIKOCTH.

B paGoTe npemnaraercs ucciie1oBaTh 3aBUCUMOCTD MIOTOKA TEIJIa C TIOBEPXHOCTH TBEPJIOTO TEa OT
ckopocTH 001yBa. B kauecTBe Moaenu npeasiaraeTcs B3sATh CHEPUIECKOe WIIH UJIUHIPUIECKOE TEI0,
HarpeBaeMoe MOCTOSIHHON MOIITHOCTBIO, KOTOPOE IMMOMEIIEHO B TPYOy 3allOJTHEHHYIO KHIKOCTBIO.

3. HccnenoBanne MexaHMYECKUX Jie(hopMarinii Te ¢ yaeToM HEJTMHEWHBIX CBOMCTB MaTepHUAJIOB.

B pabote npesiaraercs ucciaenoBaTh Aeopmainio Teia, OMUCHIBAEMOr0 MOJIENBIO C TMHEHHBIMU
cBoiictBamu. OrpeneianTs pa3Mepsl 001acTu, rae nedhopmanus HeOJHOPOIHA.

Uccnenosath nedopmanyu Tena, OnUCbIBAEMOT0 MOJEIBIO ¢ OUITMHEHHBIMU cBoMicTBaMU. CpaBHUTH JIBE
MOJIeNU: KWHEMATHYECKYIO U N30TponHyto. Mccnenosars nedopMalinio Tena, OnuchbiBa€MOro MOAEIBIO
Teja ¢ MOJIMITMHEHHBIMU cBolicTBaMU. [lomyunts ocTarounsie aedopmaliiu, CpaBHUTh Pe3yabTaT
MOJENTUPOBAHUS C TEOPETUYECKUMU JAHHBIMH.

4. Pemienrie KOHTaKTHBIX 3aZla4 TCOpUU yrpyrocTu.

B pa60Te npempiaracTcsa peinTb HECKOJIbBKO BAPHUAHTOB KOHTAKTHBIX 3a/la4 C Pa3JIMYHbIMU TUIIAMHA
KOHTAaKTOB. BbI?ICHI/ITB, KaKHe CJI0KHOCTH OOBIYHO BO3HUKAIOT IIpHu pCIICHUH KOHTAKTHBIX 3a1a4 U
KaKOBbI ITYTH UX ITPEOJOJICHUL.

5. OOtekaHue Tes pa3IMdHON (POPMBI, BBIYMCICHUE CUIIbI COTTPOTHBIIEHHS, BEIOOP ONTUMAILHON (POPMBI
JUISL TOPIEIBL.

B paGote npeanaraercs uccienoBaTh 00TeKaHUs TOPIIEAbl, 00111 M KalUIM TOTOKOM Haberaromiei
KHUJIKOCTH. B kauecTBe MojeM MpeyiaraeTcst B3ATh TpyOy, C MOMEIEHHBIMH TyJJa 00bEeKTaMH
pa3nuyHoi Gpopmbl. ONpenenuTb CUTy CONPOTUBICHUS U HAUTH KOG GHUIIMEHT J000BOT0 CONPOTUBIICHUS
JUI KaK0ro U3 Tea. CpaBHUTH MOJIyYEHHBIE PE3YIBTAThI Ul Pa3IMUHBIX TEll.

6. MccnenoBanue pe30HaHCHOTO BO30YXIEHHUSI MEXaHUYECKUX KOHCTPYKIHUI.

B paGote npeanaraercs uccienoBaTh KojaeOaHus O0aky MPSMOYTOJIBHOTO CEUYEHUS MO/ BO3/ICHCTBUEM
BBIHY)KJaromeil cuiibl. PaccMOTpeTh BapraHThI 3aKperyieHHs Oallku ¢ OJHOTO U C IBYX KOHLOB. [lyis
HAXO0KJCHUS PE30HAHCOB IpeJIaraeTcsl MpeIBapUTEIILHO PEIIUTh 3a/1auy Ha HaAXO0KIeHHE COOCTBEHHBIX
YacTOT U COOTBETCTBYIOIIMX UM MOJI KOJICOaHUIA.



7. MozaenupoBaHue UMITYJIbCHOTO HarpeBa TBEPOro TeJla M pacyeT TEIUIOBBIX JAedopmanuii B

HECTAIlMOHAPHOM CIIy4ae.

B paboTe npeanaraercst UCCIIENOBATH SIBJICHUS, BOSHUKAIOIINE IPH HAarpeBe TBEPOro Tela
KpPaTKOBPEMEHHBIM UMITYJIbCOM TEIUIa OOJIBIION MOIIHOCTU. B KauecTBe MOAeH Mpe/iaraeTcs
MPSIMOYTOJIbHUK, HAa OJIHY U3 TPaHeil KOTOPOTo MOAAETCs MOIIHbIN MOTOK TEILIa.

8. UccrenoBanue onTuMaibHOU (GopMBI IPOGHUIIS KPbLIIa CaMOJIeTa.
Heo06x0auM0 mocTpouTh HECKOJIBKO MPO(dUiIel Kpblla caMoJIeTa, BOCIOIB30BABIINCH BCIIOMOTaTEIBHOM
JTUTEPATyPOH 1O a3POMHAMUYECCKIM CBOWCTBaM Tell. [Ipon3BecTu pacyer moapeMHOM CHITBI, JIOOOBOTO
COINPOTHBIICHUS U a3POIMHAMUYECKOI0 KayecTBa KpbLIa, IOMECTUB KPbUIO B TPYOY € ABMKYILIUMCS
BO31TyXoM. Takke HeOOXOMMO UCCIIEIOBATh 3aBUCMOCTh ITHX MTapaMeTPOB OT MOJIOKECHHSI KPbLIa U

CKOPOCTH Ha0eTaromero NoToka.

HIKAJIA U KPUTEPUU OUEHUBAHMUS pe3ynbraroB o0yuenus (PO) no gucuuminne (MoayJiio)

Ornenka
PO u
He 3aureno 3auTeHo
COOTBETCTBYIOIIUE
BU bl OHCHOYHBIX CPEACTB
3HaHus OtcyrctBre | dparmeHTapHbIC O01ue, HO He CcdopmupoBaHHbIe
(Oomawmnue 3adanusn) 3HaHUH 3HaHUSA CTPYKTYPHPOBaHHbBIE CHCTeMaTHYEeCKHE
3HaHUA 3HAHUA
Ymenns OTtcyTcTBHE B nenom B nenom ycneunsoe, Ho YcenewmHsoe u
(konmponvuwie pabomor) YMEHHIA YCIIEIIHOE, HO HE | COJepIKalllee OT/AeIbHbIE CHCTEMaTHYEeCKOe
CHCTEMaTH4YEeCKOe npo0enbl yMeHHe yMeHHe
yMeHHE (momyckaeT HETOYHOCTH
HETIPUHIUIHAIBHOIO
Xapakrepa)
Hasbiku OtcyrcTBHE Hannune B nemom, CchopmupoBanHbie
(BJ1aJIeHUs], ONIBIT eI TeJILHOCTH) HaBbIKOB OTJENbHBIX copMUpPOBaHHBIC HaBBIKU (BJIaIEHUS),
(3auem) (BnameHui, HaBBIKOB HaBBIKY (BaJIEHUS ), HO MIPUMEHSIEMBIE ITPH
OIIBITA) (Hammuue UCTIONIb3yeMbIC HE B pelIeHnHy 3a1a4
(parmMeHTapHoro aKTHBHOM (opme
OTTBITA)

8. PecypcHoe obecneueHue:

— IlepeyeHb OCHOBHOM M IONOJHUTEIBHON JUTEPATYPHI.

1. baxsanos H.C., Jlanun A.B., YmkonkoB E.B. Uncnennsie MeTopl B 3a7ja4ax U YIPaKHEHUSIX
/ H.C. baxBanos, A.B. Jlaniun, E.B. UmkxonkoB. — 4-e uzn. (31.) — M.: JlabopaTtopus 3HaHUH,

2015. -243 c.

2. Jlangay JLLJ., Jlupmmn E.M. Teopernueckass ¢usuka: B 10 1. T 6 / JLA. Jlanmay, E.M.
JInuui. — 5-e u3z. crep. — M.: dusmarnur, 2001. — 736 c.

3. baxsanos H.C., Xunko H.II., Ko6enbkoB I'.M. Uucnennsie metoasl / H.C. baxsamos, H.II.
Kunkos, .M. KobenbkoB — 7-e u3z. crep. — M.: Jlanp, 2004. — 636 c.

— Onucanue MaTepuaIbHO-TEXHUYECKOro o0ecrnevyeHus.

aymutopus Nel28 VHIIK:

8 kommbrotrepoB — Intel i3, 12 crymeeB, cronm mpenonaBarens, 6 1a0OpaTOPHBIX CTOJIOB, 2
kommbroTepHbIX cTojia; OC Microsoft Windows 8.1, TIITIT Libre Office, Team Wiewer.

9. CooTBeTcTBHE Pe3yIbTATOB 00y4eHus Mo AaHHOMY JjieMeHTy OIIOII pesyabTaram
ocsoeHus1 OIIOII yka3ano B o0meii xapaktepuctuke OIIOIIL.




10. 5I3pIK npenoxaBaHusl PyCCKUM.

11. IlpenonaBaTeJb (MpenogaBaTeJIn).

Crapmuii pernoaaBateis Kadeapbl GU3NKA U TeOPU3UKH, KaHAUIAT GU3UKO-MATEMATHIECKUX
Hayk Oner EBrenneBuy Kynbia.

12. ABTOp (aBTOPBI) IPOrpaMMBbI.

JoueHT kadeapsl UMK U reoPU3nKH, KaHAUIAT PU3NKO-MaTeMaTndecknx Hayk Hukosai
bopucosny Kochix.




