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PaGouas nporpamMma AMCLMIUIMHBI (MOZyns) pa3paboTaHa B COOTBETCTBUM C  CaMOCTOSATENBHO
ycranopiedHsiM MI'Y  obpasosarenshpiv  cranmaprom (OC MIY) jusi peannsyembiX OCHOBHBIX
npodeccHoHaNbHBIX 06Pa30BATEBHBIX MPOrPAMM BbICUIEr0 00pa3oBaHus M0 HANPABJIEHUIO NOATOTOBKH
03.05.02 «®@ynaamMeHTabHas ¥ npukianaHas Gusmka» B penakuuyn npukaza MI'Y Nel780 or 29 nexabps
2018 r.

['oa (roawi) npuema Ha obyuenue: ¢ 2020 .

Kype — 4
cemecmpol — 7
3auemnuix eounuy — 3
axaoemuyeckux yacos — 90, 6 m.u.
nexkyui — nem

npaxmuyeckux 3anamuii — 90 uacos

Dopma npomedNCYymoyHol ammecmayuu:

3auem 6 7 cemecmpe



1. Mecto aucuuniaunbl (moayJis) B ctpykrype OITIOII BO.

CrnenuanbHblil PU3UYECKUI MPAKTUKYM BXOAUT B BapuaTtuBHylo 4acTh 00pazoBaTeIbHOM
nporpammsl. JIucuuIUIMHa B paMKax MOIYIS «J{MCIUTUIMHBI MH)KEHEPHOU (PU3UKHU TI0 BBIOOPY»
M3Yy4aeTcs B 7 ceMecTpe, O3TOMY KypC CPOUTCS Ha 3HAHUSAX [0 paHEe U3Y4YECHHBIM JUCLUIIIINHAM:
«OCHOBBI MATEMaTUYECKOTO MOIETTUPOBaHUs», «HUCIIEHHbIE METOABI B COBPEMEHHOM Qu3uke». B
JAIBHEHMIIIEM 3HaHUS U HABBIKH, ITOJyYEHHBIE IIPA U3YYEHUHN JAaHHOW IUCLIMILIMHBL, SBIISIOTCS OCHOBOMN
JUISL OCBOCHHUSI CIEAYIOIINX NPO(ECCUOHATIBHBIX U CIIEHUAIBHBIX JUCLIUILINH.

2. Bxoanble TpeOGOBaHMS VIS OCBOEHUS JUCHHUIIMHBI (MOIYJIs1), MPeIBAPUTEIbHBIE YCJI0BUSI
(ecs1u ecThb).

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

3. Pe3yabTarhl 00y4YyeHHs MO IHCHUIUIHHE (MOAYJII0), COOTHECEHHbIe C TpedyeMbIMH
KOMIIETEHIIMSIMUA BbINYCKHUKOB.

[Tnanupyemsble pe3ynbTaThl 00ydeHHsI 10 AUCHUIIIIMHE (MOJYIIIO):

3HaTh:

- B CAE-cucreMax — Ha3Ha4Y€HHE OCHOBHBIX OJIOKOB JIJIsl KOHCTPYHPOBAHUS CHCTEM.
- B CAE-cucremax — MeTo/ 16l HOCTPOCHHUS TEOMETPUICCKUX MOJICIICH.

- B CAE-cucremax — meross! moctpoenus cetku KO.

VYMeTh:

- [IpaBwiibHO (hOpMYNTHPOBATh 3a7aud JJI TPOBEACHUS YUCICHHBIX PacueTOB, UCXO M3 3HAHUM
B 00ylacTi PU3UKU U MAaTEMATUKH, TIOJIYYCHHBIX B MTPOIIECCE M3YUYCHUsI COOTBETCTBYIONIUX JTUCIIUIUINH.

- IlpaBunapHO BBIOMpATH MPOTPAMMHYIO CpEIy MPOBEICHUS YHCICHHBIX PACUYEeTOB Pa3TMYHBIX
¢dbu3uveckux sBIIeHUH. Pa30uparbcs B anropuTMax M YUCICHHBIX METOJAAX, MpeIaraéMblX TOW HIIN
WHOHW CHCTEME KOMITbIOTEPHOTO MOICITUPOBAHHSI.

- CTpOoHTH CIUIOIIHBIC U JUCKPETHBIC MOJICIH, a/ICKBATHBIC PEIIAEMbIM 3aadaM.

B CAE-cucremax:

- CTpouTh T€OMETPUYECKHE MOJCIU C HCIOJIb30BAHHEM BCTPOCHHBIX B CPEIy MPOrpaMMHPOBAHHMS
cpecTB. BBINOMHATSE OCHOBHBIE JIOTHYECKUE ONEPAI[UH HaJl FTEOMETPUUYCCKUMU 00bEKTAMH.

- Co3maBaTh KOHEYHO-IJIEMEHTHBIC MOJEIH C HCIOJIb30BAHHEM aJIrOPUTMOB IOCTPOCHHS Kak
CBOOOIHOM, TaK U yIOPSAI0YEHHON ceTKH. PeopMUpoBaTh CO3IaHHBIC MOJICIIH.

- 3aaBaTh rpaHUYHBIC YCIOBHS IS PEIICHUS PU3HUSCKHX 3a/1a4 PA3IUYIHOrO THIIA.

- Tlomyyarh pemieHHE MPOCTHIX YYEOHBIX 3aJad MEXaHHKH TBEPIbIX Tell, TUAPOIMHAMHUKH, TEOPHH
YIPYroCTH W TEIUIONPOBOTHOCTH. BH3yalu3upoBaTh MOJyYEHHBIE PE3yJbTaThl, B YaCTHOCTH, CTPOUTH
KOHTYpPHBIC M BEKTOpPHBbIC TpaduKH HCCICAYEMbIX BEIMYWH, BBIBOAWUTH JAHHBIC B PAa3IUYHBIX CEUCHHSIX
TPEXMEPHBIX MOJICIICH, OIy9YaTh HHPOPMAIIHIO 00 HHTEPECYIOMIMX BEIMYMHAX BJIOJb 33JaHHBIX KPUBBIX.

Bnaners:

- OcHOBHBIMHM HaBbIKaMH pa0oThl ¢ Oazamu nmaHHbIXx CAE-cucreM: coxpaHeHwe B 0a3e JaHHBIX
IrCOMETPUYCCKOW M KOHEYHO-IJICMCHTHOW MOJICNIe M peIICHHs, 3arpy3ka MHpopMaiuu u3 0a3bl JaHHBIX.
YMeTh coOXpaHsATh HHPOPMAIUIO O MOJICIH U PEIICHUH B BHJIE TpauecknX W aHMMAaIlMOHHBIX (ailyioB.

Mmets onbIT:

- Ucnonw3oBanus CAE-cuctem i MoaenupoBaHus (pU3HYECKUX MPOLIECCOB U HATPY30K
peabHBIX KOHCTPYKLIUH.

4. ®opmar 00y4eHHs — KOHTaKTHBIM.



5. O0beM aUCHUIIMHBI (MOAYJIs1) cocTaBiseT 3 3. €., B ToM yucie 90 akageMU4ecKuX 4acos,
OTBEJICHHBIX Ha KOHTAKTHYIO paboTy OOydJaroIuXcsl C MpernojaBareieM (ayauTopHas Harpyska), 18
aKaJeMHYECKUX YaCOB HA CAMOCTOSITEIILHYIO paboTy 00ydaromuxcs.

6. CopepxaHue TUCHUILUIUHBI (MOIYJs), CTPYKTYPHMPOBaHHOEe MO TemaMm (pa3aeiam) ¢
yKa3aHueM OTBeJeHHOr0 HA HUX KOJIMYeCTBA aKaJeMHUYeCKHUX YaCOB U BH/IbI YUeOHBIX 3aHATHIA.

6.1. CrpykTypa AUCHMIUTHHBI (MOAyJif) Mo TemMaM (pa3aejaM) ¢ yKa3aHHeM
OTBEIE€HHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKHX YaCOB U BU/AbI YYeOHbIX 3aHATHH.

HaumenoBanue HoMuHabHbIE TPY103aTPaThl 00y4aKOIIErocst
pa3nesioB u TeM | KoHrakTHasi pa6ora CamocTosiTe/bHAsA o =
AUCHMILINHBI (pa6ora BO pabora o0yualomierocsi, S 5
(moayuis), B3aMMO/IEHCTBUH € aKajieMHyecKue s =
npenoaaBaTeJieM) Yacel = Z =7
dopma Bujabl KOHTaAKTHOM % : § E
NMPOMEKYTOYHOM padoThI, E gz 2
aTTeCTAIMH 10 | aKajeMUYecKHe Yachl = E; 3 5
AUCIHUTIIHHE o o % q:) % %
(Mony.1r0) = é } = % ) = 3 >z
EZE| Egg g )
SEE| EEE E 8
o Q_M) o =
= 3
Beenenue. - JlaGopatop | - 3amura 1a0.
[TocTpoenue HBIE pao.
TEOMETPUYECKHUX paboTsl, 7
MOJEIIEN.
OcHOBHBIE - JlaGopatop |1 3ammura n1ab.
METOIbI HbIE pao.
MIOCTPOCHHUS paboTsl, 6
CETKH.
O6paboTka - JlaGopatop |1 3amura n1ab.
pEe3yNIbTaTOB U HBIE pao.
pabota ¢ 6azamu paboThI, 7
JTAHHBIX.
OcobGeHHOCTH - Jlaboparop |1 3amuTa s1ab.
pelieHus 3aaa4y HBIE pao.
TEOPUHU YIIPYrOCTU paboThl, 7
Henunelinbiin - JlaGopatop |1 3amura 1al.
KOHCTPYKIITHOHHBI HBIE pao.
W aHaJIN3. paboTsl, 8
MexaHmka - JlaGopatop |1 3amura 1al.
TBEPABIX TEI. Hple pac.
paboTsI, 6
Inexrpoctatnka n | JlaGopatop |1 3amura 1al.
MOCTOSIHHBIH TOK. Hple pac.
paboTsl, 6
OcobenHoctu - Jlaboparop |1 3amuTa nab.
pelieHus 3aaa4 HbIE pao.
TETIOPU3UKHI paboTsI, 6
[TapameTpsi- - JlaGopatop |1 3amura 1al.
MAaCCHUBEI. HBIC paod.




I'pannunbIe paboTsl, 7

YCIIOBHSI.

TennmooOmen Jlaboparop |1 7 3amuTa Js1ab.

U3ITyYCHUEM. HBIC pao.

da3oBbIC paboTsI, 6

epexopl.

OcobenHoctn Jlabopatop |1 7 3amura nab.

pelieHus 3a1a4y HBIE pao.

TUIPOra3oqMHAMHU paboTel, 6

KH.

Teuenus B Jlaboparop |1 7 3amura Js1ab.

MHOTOKOMIIOHEHT HBIE pao.

HBIX cpefax. paboTsl, 6

Teuenus co

CBOOOAHOM

TpaHULICH.
Jlaboparop |1 7 3amura s1ab.

Marunetusm. HbIE pao.
paboTsl, 6

COBMECTHELE Jlaboparop | - 6 3amuTa J1ao.

N HbIE pao.
paboTsl, 6

Hpyrue Buasl - - - -

CaMOCTOSITENIbHOU

paboTsl (Ipu

HaJU4HH):

HaTpuMep,

KypcoBas pabora,

TBOpYECKast

pabora (3cce)
90 12 102

[TpomexxyTounast 6 6
aTTecTanus
(3auem)
Hroro 108

6.2. Conep:xkanue pa3eyoB (TeM) THCIHHIIMHBI.

Ne o/ HaumenoBanue pa3aennos (TeM) UCIUILIAHbI

ConepxaHnue pa3iesnoB (TeM) AUCIUTLIHH

Beenenue. IlocTpoenue reoMerpuyecKux
mozaeseil B CAE-cucremax.

[TocnenoBaTenbHOCT PELICHUS 33/1a4U 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  PalOTHI:
UCMOJIb30BaHUEe HHTepdelica Monb30BaTeNs
U BCTPOEHHOTO SI3bIKa MPOTPAMMHUPOBAHHUS.
OO01u1re MPUHLKIIBI HATTMCAHUS POTPaMMBI B
CAE-cucremax: OCHOBHBIE 4acTH
porpaMMbl, CUHTakcuc komanj. daiinoBas
ctpykrypa CAE-cucrem.

Bocxopsmee 51 HUCXOJs1Iee
MonenupoBanue.  PaGouas  MIOCKOCTb,




UHCTPYMEHTHI yIpaBICHUS paboueit
IJIOCKOCTBIO. Cucremsl KOOp/JUHAT,
rio0anbHble M JIOKAJbHBIE KOOPIUHATHI.
[TocTtpoeHne  ONOPHBIX  TOYEK, JIMHHUU,
noBepxHocredf, oOvemoB. IIpumenenue
[UKJIOB MIPU T€OMETPUUECKUX TOCTPOCHUSX.
[TocTpoeHre reoMeTpHUECKUX MPUMHUTHBOB.
Jloruueckue onepanuyd ¢ TeOMETPHYECKIMHU
00BEKTaMHU.

CryneHTam mpejiaraeTcsi IOCTPOUTH
HECKOJIBKO ~ I'E€OMETPUUYECKUX  MOJENeH,
UCIIOJIb3YSl BOCXOJSIIEE W HHUCXOJALIEE

mozenupoBanue. [loctpouts Monens 6onra
C pe3p00H, UCHOMB3Ysl Pa3IMYHbIE CHCTEMBI
KOOpAMHAT M LUKIBl TpPU TOCTPOECHUU
OTIOPHBIX TOYEK.

OcHOBHBIE
CeTKH.

METOAbI IOCTPOCHUSA

CpoOosHass ¥ ymopso4yeHHas CeTKa.
Unctpyment noctpoenus cetku MeshTool.
[ToctpoeHne ceTku B aBTOMAaTHYECKOM
peXKUME. VYnpasnenue Ka4eCTBOM
MOCTPOEHHUS CETKH. AJITOPUTMBI TOCTPOCHHUS
YIOPSAIOYEHHON CEeTKU. «BplaaBnuBaHue»
CeTKM C  TIOBEpPXHOCTH B  0OBEM.
PepopmupoBanue cerku. Merton mpsmoit
reHepaluu CeTKH.

CryneHtaM mpenjaraercsi IOCTPOUTH
TFeKCaroHaJbHYIO YIOPSIIOYEHHYIO CETKY B
miape M YCEYEHHOM KOHYCE METOJI0M
BpallleHUs M METOJOM JeNieHUus 0OBbEMOB.
[Tocne osrToro mpennaraeTcsi BbBIOJHUTH
MOCTPOCHUE reKcaroHajabHON
VIOPSAOYEHHOW CETKH B MPSIMOYrOJIbHOM
0JIOKE ¢ “pydKOii’”’ B BUJIE TIOJOBUHBI TOPA.

Oo0paboTka pe3yabTaTOB M padora ¢
0a3zaMM JaHHBIX.

Komannpl, UCIIOJIb3YIOIIHECS npu
aHayu3e pe3yJabTaTOB. [IpocmoTp
pe3ynpTaTOB B y3JaX U OJJIEMEHTax,
MOCTPOCHHE KOHTYPHBIX UM  BEKTOPHBIX
rpadukos, U3MEHEHHUE KOJIM4eCTBa
0TOOpakaeMbIX  KOHTYPOB. Coznanue

AQHMMAIMOHHBIX (DaiIOB, HIUTIOCTPHPYIOIINX
U3MECHEHHUE PE3yJbTaTOB B 3aBUCHMOCTH OT
Kakoro-imbo mnapamerpa (BpeMms, 4acTOTa).
[Toctpoenue myreil A BbIBOJA JMHEHHBIX
rpauKoB Ha MOJEIH, M OINEepaluu C
pesynbratamu  Baosdb myreil. Co3naHue
TabaMI  pe3yiabTaTOB B  DIEMEHTaX U
OCHOBHBIE omepanuu ¢ HuMH. [locTtpoenue
rpauKOB 3aBUCMOCTH MCKOMBIX BEJIMYHH B
Kakoi-mubo TOYKe MOJEIM OT BpPEMEHH.
M3menenue macmtada 1o ocsiM rpadukos.
CryneHtaMm  mpemiaraercs — peIlnTh
KJIACCHYECKYI0 3a/auy TEOpUU YIPYrocTH
(m3rub koHcoybHOU Oanku). [loce 3Toro Ha
pUMepe TOH 3a/1aud MPOBECTH JETAIbHYIO




00paboTKy pe3yabTaToOB (mocTpoeHue
KOHTYPHBIX W BEKTOPHBIX TPA(UKOB, TOCTPOCHHE
CCUCHWM, aHMMAWs, TIOCTPOEHME  JIMHEMHBIX
IpaMKoB, OMEPAMK C JIMHEHHBIMA TpagrKaAMH,
TaONHIIRI TIEMEHTOB).

Oco0eHHOCTH pelleHHs] 33]a4 TeOPUH
yIPYrocTH.

Tunel  3IeMEHTOB,
3a7a4ax MEXaHUKU
OcobeHHOCTH  3aJlaHUA
HavyaJbHbIX YCIIOBHH, BHEITHUX
BO3JICUCTBUH. CranuoHapHble  3aJayd.
Mopnenn wmatepuanoB. IIpumepsl pemeHus
JMHEMHBIX M HEJIWHEHWHbIX 3anad. Pacuer
COOCTBEHHBIX YaCTOT ¥ (hOPM MEXaHHMUECKHUX
KOHCTPYKIMK. PelieHne HecTaumoHapHbIX
3a/1a4, CIOCOOBI 3a/IaHUsI U3MEHSIOIIUXCS BO
BPEMEHU HArpy30K.

CryneHTam  TpemjiaraeTcsi — PEIIuTh
HECKOJIBKO  3aJa4  TEOPUU  YIPYrOCTH
(meopmanmsi TPSAMOYTOTBHOW TJIACTHHBI,
pacdeT COOCTBEHHBIX YaCTOT M COOCTBEHHBIX

UCIOJIb3yeEMbIE B
TBEPbIX Tell.
IPaHUYHBIX U

KojeOaHuN  MPSAMOYTOJbHOM  IJIACTHHBI,
pacyer BBIHYXI€HHBIX KoJebaHuit
NPSIMOYTOJIbHOM TJIACTHHBI).
BapuanTel HENMHEHWHOTO  MOBEACHUSA
HemunenHpii KOHCTPYKIMOHHBIH | KOHCTPYKIIMI:  HEJIMHEHHOE  HM3MEHEHHE
AHaJIu3. F€OMETPUM, M3MEHEHHUE YCIOBUH, BKIIOYAs

YCIIOBUSI KOHTAaKTa, HEJIMHCHHOE TMOBEICHUE
MaTEpPHUAJIOB. Bo3mMoxxHocTH 3adaHus
MaTepHUATBHBIX CBOWCTB, 3aBHUCANIUX OT
TEMIIEPATYPHI: ITOJIMHOMHMAJIbHAS
3aBHCHMOCTBH OT TEMIICPATyphl M TaOJIHYHOE
3a7aHue 3aBUCHMOCTH. Mo genu
HEJIMHCWHBIX CBOWCTB MAaTEpHAJIOB IPH
peiieHny  3aaad  aeopMalndud  TBEPJIOTO
Tela: M30TPOINMHOE MW KHHEMATHYECKOE
yrnpouHenue. JluarpaMma — HampspKeHUe-
nedopmanus, OMJIMHENHBIE u
MYIbTWIMHEHHBIE MOJAENTH. YIpyrue H
mwiactuyeckue jaedopmaryn. KoMIOHEHTHI
TEH30POB HANPSDKEHUS U JIehOpPMaIIHH.

Mexanuka TBepabIX TeJl.

JIlu"eliHple W  HEIUHEHHBIE  3aJa4d
MEXaHUKH TBEPJBIX Ten, KpuBas
HanpspKeHue-aegopmartus, 0COOEHHOCTH
3aJaHus MaTepuaibHbIX CBOICTB.
OCoOEGHHOCTH 3aJaHUs W3MEHSIOUIUXCS CO
BPEMEHEM Harpy3ok. Pe3ynbrarhl penieHus
3ama4  aeOopMUPYEMBIX  TBEPABIX  Tell.
AHanu3 pe3ynbTaTOB C HCIOJIb30BAHUEM
TaOIUIIBI 9JICMEHTOB. OcobeHHOCTH
pelieHusT KOHTaKTHBIX  3a/lad, METOJbI
pelieHus 3aj1a4 B3aNMOJICHCTBHS
HECKOJbKMX  Tel.  JloCTymHble  THUIIbI
3NeMeHTOB. BpiOop Tuma koHTakta. Beibop
HEOOXOIUMBIX OIIIUN penaTens.




3HCKTPOCT3THK3 H MMOCTOSIHHBII TOK.

Pacuer anexkrpocraruueckux Iosie B
IUIOCKOM, OCECUMMETPUYHOM U OOBEMHOM
ciydasx. TUIbl 3JIEMEHTOB U MaTepUaJIbHbIE
CBOMCTBA, MCIOJb3YEMbIE B JIAHHBIX THUIIAX
aHanmu3a. CrocoObl 3aaHusi HCTOYHHUKOB
WIEKTPUYECKUX Ioei. THIbl ycnoBui Ha
BHEUIHUX IpaHuLax Mozenu. Paccmorpenue

PA3INIHBIX CIIoco0oB peICHUA 3aga4
9JICKTPOCTATHUKU, h-MeTOII u P-METOA,
HCOAOCTAaTKU W MNPCUMYIICCTBA. Pemenne

3a/1a4 0 MPOXOKJICHUU TOKA B KOHCTPYKIIMIX
C  pachupeleNeHHbIM  CONPOTHUBIIEHUEM.
CoBMmecTHOE pellieHre HeTMHEHHBIX 3a/1a4 O

JlxoyneBoM HarpeBe MaTepuasoB  IpHU
HaJIMYUU 3aBUCHUMOCTH JIOKaJIbHOTO
CONPOTHUBIICHUS oT TeMIepaTypbl

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

OcobennocTu
TeII0(U3NKH.

peuieHust 3aaa4

TennoBol aHanW3, CTAllMOHAPHBIE U
HecTallMoHapHble 3a7auyu. OCHOBHbIE BUbI
TEeIUIoNepe1aun: TEIIONPOBOHOCTD,
KOHBEKIIHS, U3JIy4EHHE. Onncanne
JNOCTYIHBIX s TEIJIOBOIO  aHalIu3a
JIEMEHTOB.  3ajaud  C  BHYTPEHHHUM
UCTOYHUKOM TeIla, OCOOEHHOCTH 3aJaHus
KOHBEKTHBHBIX I'PaHUYHBIX YCIIOBHH,
IIOCTOSIHHAs. TeMIepaTypa WM MOTOK Terja
Ha TrpaHuuax. Mcrosnb3oBanue TabnuL u
GyHKUMI [pu  3aJaHUM  U3MEHSIOLIUXCA
Harpy3ok B 3aBUCHUMOCTH OT BpPEMEHH,
KOOp/UHAT, CBOWCTB MaTepHaloB,
TeMIIepaTyphbl. OcobeHHOCTH  3a7aHus
HAuaJbHbIX YCIOBUII B HECTalMOHAPHOM
aHajlu3e, OJHOpPOJHAas M HEOJHOPOIHAs
HauyalbHas TeMmmepaTrypa. Bbpibop 1mikambl
temneparyp. OnpeneneHue  napameTpoB
[iara Harpy)xeHus, OILHU CXOAUMOCTHU
peLeHus, BBIBOJIA pE3yJIbTaTOB,
BO3MOKHOCTh ~ BBIOOpPa  aBTOMAaTHYECKOI'O
11ara 1o BpeMeH!

CryneHTaM  mpeularaercs — pelINThb
HECKOJIBKO 3az1a4 Te10GU3NKU
(cTariMOHapHBI HArpeB COCTaBHOM IUIUTHI
13 pa3HbIX MaTEPUaJIOB, HECTALMOHAPHBIA HATPEB
OJIHOPOIHOM IUTATBI c OTBEPCIHEM,
TEPMOMEXaHWUeCKas  3a/ada 0  Jedopmaryu
CKICCHHBIX ~ OpYCKOB  BCJIGACTBHE  TEIUIOBOIO

paclpeHust).

ITapameTrpbI-MacCHBBI.
yCJ10BUA.

I'panunynbie

Tuner maccuBoB B CAE-cucremax:
YHCJIOBBIC MAaCCHUBBI, TaOJHUIIbI, CHMBOJIbHBIC
MaccuBbl. CIOCOOBI OmpeieNieHUs] MaCCHUBOB.
Komane! n3nedenus nHGopmaiiu u3 6assl
JaHHBIX B MaccuBax. Omnepanuum ¢




MaccuBamMu. Krnaccudukamuss TpaHHYHBIX
YCJIOBUU (Harpy3ox): MOCTOSIHHbBIE
rpaHUYHbBIC YCIOBHS, CKOHIICHTPUPOBAHHBIE
Harpy3ky, TIOBEPXHOCTHbIE U OOBEMHBIE
Harpy3ku. MeToabl 3aaHus TPaHUYHBIX

yCIIOBHI TUTSt Pa3IUYHbIX 3azad.
[IpeumyiiecTBa U HEIOCTATKU MPHUIIOKECHUS
Harpy30Kk K TE€OMETPUYECKOM  MOJEHu

(TOYKH, TMHUU, TIOBEPXHOCTH, 0OBEMBI) WU
K KOHEYHO-3JIEMEHTHOW Mojenu. OnucaHue
CHUHTaKcuca KOMaH]{ MIPUIIOKEHUS,
yJaJIeHus, U3MEHEHHS Harpy3ox.
Bo3moxHocTH mpocMmoTpa HMHpopManuu o
MPUIIOKEHHBIX Harpyskax. CriocoOsl
3a/1aHus MU3MEHSIOIINXCS Harpy3oK:
TabMMyHOe ¥ (YHKIMOHAIBHOE 3aJaHue.
Onucanne co3gaHust TaONWIl  Harpysok,
CIHCOK UCXOTHBIX MTEPEMEHHBIX, OT KOTOPHIX
MOTYT 3aBUCETh Harpy3ku. OcoOEHHOCTH
MTOCTPOECHNUS byHKIMA Harpysok,
COXpaHEHHE, MPOCMOTP U UCHOJb30BaHUE B
MOJIETTUPOBAaHUH.

CryneHTaM  mpe[uiaraercsi — peluTh
JIBYMEPHYIO CTaTHYECKYIO TEIJIOBYIO
3agady. JlaHa mpsMOyrosjbpHas IUIaCTUHA C
M3BECTHBIMU reOMETPUYECKUMHU
xapakTtepuctukamu. M3  MarepuanmbHBIX
CBOICTB 3aJaeTcsi TEIUIONPOBOIHOCTh. Ha
Kpasx MOJENTM  3a/JaeTcsi  IOCTOSHHAs
Temreparypa. B LeHTpe IUIacTUHBI, B
KpPYyroBOi obnactu, POUCXOIUT
IIPOCTPAHCTBEHHO HEpaBHOMEPHOE
BbIJICTICHHE TeIuIa. B 3a/aye
paccMaTpUBaIOTCS pa3Hble CIIOCOObI 3a/1aHuUs
M3MEHSIOIINXCS B IPOCTPAHCTBE IPAHUYHBIX
YCIIOBHIA:

- Ta0nuyHOE 3aJaHHE 3aBUCHUMOCTHU
TeMuepaTypsl OT koopauHaT X U Y;

- byHKIMOHATBHOE 3a/laHue
3aBUCHMOCTHU TeMIIepaTypbl OT KOOPJIMWHAT B
JIEKapTOBON cucTeMe KoopauHat X U Y
(ucmonb3yroTcs GYHKIIUU BUIA X2, eXp(-XZ-
)

q)YHKI_II/IOHaHBHOe 3aaHuc
3aBUCHUMOCTHU TEMIICPATYPBI OT KOOPAWHAT B
HOHﬂpHOﬁ CUCTEMC KOOpANHAT

(ucnonp3yrorest GyHKIMU BuAa sin(r)/r).
Tpebyercss pemuTh 3a7a4y U MOJYyYUTh

pacripesieieHe TeMIIepaTypbl M TEIJIOBBIX

IOTOKOB BHYTPU IUIACTHHBI JUI Pa3HBIX

YCIIOBUH.
10. Meronsl pacdyera TEIUIOBBIX — 3ajad,
Tensoo6men wusayuenueMm. @Pa3oBble | cpsa3aHHBIX ¢ M3dydeHmeM. Onmcanue

nepexosbl.

1IapaMeTpoB, YYacTBYIOUIMX B  pacyere,




KOA(PPULIMEHTH M3My4YeHUs, HU3ITydaromune
MOBEPXHOCTU.  3aJa4ydl C  YaCTUYHBIM
JKpaHUpOBaHUEM Tel. Pacuer MaTpuisl
YIII0BBIX K03()(HUITUEHTOB.

Pacuer (azoBoro mepexona BelIecTBa,
pacrIuiaB ¥ 3aCThIBAHUE MaTepUaa.

CryneHtaM  mpemiaraercs — pellnuTh
3amady 00 M3IYyYeHUU B KOJIBIIEBOM 3a30pe,
pacCMOTpEHHOM Ha  JIEKIUH, METOJIOM
pazuanOHHONW MATPUIIBI, C TEJIOM OKPYTJIOH
¢dopmbl BHyTpH. [loctpouTs JmHelHbIE TpaduKi
pacTIperieNieHrst  TeMIIeparypbl  BIIOJIb  MRITYHAFOINX
TPaHMI] TeL

11.

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

peuecHust 3agavda

Pemenue 3a1auy rugpo- v ra3olMHaMUKH
B CAE-cucremax. Knaccuueckue TeueHus B
Tpy0ax u  3amaud  oOTekaHus  Ted,
CTallMOHAPHBIN 51 HECTallMOHAPHBIN
PEXKUMBI. Y CITOBHUSI BOSHUKHOBEHUS TEUECHHI
pa3IMYHOTO XapakTepa, JAaMHHAPHOTO U
TypOyJEHTHOTO, C)KMMAaeMOT0 u
HeckuMaeMoro. OCoOEHHOCTH KOMaHJIHOTO
MEeTO/a 3aJaHusl TPAHUYHBIX YCIIOBUH,
MaTepualbHbIX CBOMCTB M ONIMHI periaTens.
B03MOXXHOCTH UCHOJIB30BAaHUSA THAPO- U
ra30JMHaMHUYECKNX KOHEUHBIX 3JIEMEHTOB JIsl
MOJEJIMPOBAHNS TOBEACHUS TBEPABIX TE,
HaXOJISAIIUXCS B KUIKOCTH WIH rase.

CryneHTaM  Ipeajiaraercsi  pelluThb
HECKOJIBKO 3aJjad TUIPOJUHAMHUKHU (pacueT
pa3IMYHBIX PEKUMOB OOTEKaHUs Iapa B
a’POJIMHAMHUYECKON TPyOe, TeUeHHe B Tpyoe ¢
TIGPEMEHHBIM JTAAMETPOM).

12.

Teyenuss B  MHOIOKOMIIOHEHTHBIX
cpenax. Teyenusi co cBOOOHOM rpaHUIIeid.

MoaenupoBanue TEeUEeHUH B
MHOTOKOMIIOHEHTHBIX JKMAKOCTAX H Tra3ax,
HX CMEIIMBaHHE, OCOOECHHOCTH 3aJaHus HX
CBOIICTB, MIPOCMOTP KOMITOHEHTOB
JKHUIKOCTEH U TasoB IIOCJIE CMEIINBaHHUS.
MoempoBaHie TEUYSHH CO CBOOOJIHOM TPAHHMIICH,
y4eT MOBEPXHOCTHOIO HATSDKEHUSL

1. PaccmaTrpuBaeTcst razoquHaMU4ecKast
HECTAallMOHApHAash JBYMepHas 3agada. U3
IBYX TpyO0 B  HE3aMKHYTbIi  00bewM,
3aIMOJTHEHHBI  BO3JIYyXOM, C TOCTOSIHHOM
CKOPOCTBIO BTEKAIOT JBa Tras3a: BOJOPOJ U
kuciaopoa. I[ITOTHOCTP W BS3KOCTh Ta30B
3amanel.  TpeOyercs  mpoaHAIM3UPOBATH
JUHAMHUKY U3MEHEHHUs KOHIICHTPAIMU ra30B
B o0OBbeMe.

2. PaccmatpuBaercs
TUAPOAUHAMUYECKAS HecCTallMoOHapHas
3amava. Mcmonb3yeTcsi IByMEpHas MOJEIb.
B HauanpHBIE MOMEHT BPEeMEHH JIBa CTOJIOA
KUAKOCTH  Pa3[eNIeHbl  TEePeropoIKaMu.
Mexy HUMH HaxOJUTCS MPOCTPAHCTBO,




3aIll0JJHEHHOE BO3AyXOM. ['eomeTpuueckue
pasMepbl U CBOMCTBA KUJKOCTH H3BECTHBI.
[Teperopoaxu MI'HOBEHHO yOHparoT.
Kuakocth  HauMHAKOT — JABWKEHHE  IOJ
JNEHUCTBHEM CWJIBI TsDKecTu. TpeOyercs
paccMOTpeETh JTUHAMUKY JIBUYKEHU ST
JKUJIKOCTU CO CBOOOHOM IpaHUIIEH.

13.

Marnerusm.

Mertoabl YHUCJIEHHOTO pacdera
MarHuTHbIX mosiell. CBeneHue ypaBHEHHM
Makcgemia K YpaBHEHUSM JUISt
MOTEHLIUAIbHBIX GyHKIHHA. I'pannnbr
MPUMEHUMOCTH METOJIOB  CKaJSIPHOTO M
BEKTOpHOTO  moTeHImana. (OcoOeHHOCTH
3alaHusl TpaHWYHbIX ycioBui. CrocoObl
BO30YXJEHHUsSI MarHUTHBIX nojeil. CrnocoObl
MOJIETTUPOBAHHUS HCTOYHHKOB. Crnyuait
FapMOHUYECKONW 3aBUCUMOCTH TOJSA  OT
BpeMeHH. OCOOEHHOCTH PEIIeHUs IUIOCKUX,
0CECUMMETPUYHBIX u 00BEMHBIX
HECTAllMOHApHBIX 3a7ad. BnusHue CkuH-
a¢ddexra Ha pacrpeaeneHne TUIOTHOCTH TOKa
B TIPOBOJHUKAX M Ha paclpeaeieHue
MarHuTHoro mnois. OmnpeneneHue IOTEPsb,
BBI3BAHHBIX BHUXpPEBbIMH ToKamMu. Pacuer
WHIYKTUBHOCTEH u ko3 urmeHToB
B3aMMHOM  MHIYKIMM  COJICHOMZOB U
TpaHcOpMaTOpPOB,  pacdyeT  IMOTOHHBIX
MapaMeTpoB JIMHUH TIepeadH.

Pemraercss  cnmenyromas 3amada.  Ilo
MPOBOJHUKY KPYIJIOTO CEYEHMsI MPOTEKAET
NepeMEeHHbIN TOK. PaccmarpuBaetcs
IByMEpHas 3ajaya (IONEepeyHOe CeueHue
MPOBOJHMKA). Y/IEJIbHOE COMPOTHUBIICHUE
MPOBOJHMKA U MarHUTHas MPOHHUIIAEMOCTh
OKpyXarllei cpensl 3amanbl. Tpebyercs
MOJIYYUTh pacrpeiefieHue 3JIEKTPUUECKOTO
TOKa B MpOBOAHUKE (CKUH-d]PdEeKT) u
MarHiTHOTO TIOJIS BO BCEM IPOCTPAHCTBE B
3aBHCHMOCTH OT €T0 YaCTOTHI.

14.

CoBMecTHBIC 321a9H.

CosmectHble 3amaun B CAE-cucremax.
Metoapl pemnieHus 3a7ad CBS3M Pa3IMYHBIX
buznueckux JMCIUTIINH: npsMOM
IMOCJIeIOBATEIbHBIHN, MHOT'03a/JauHbIH.
O030p 9J7€MEHTOB, MO3BOJISIIOIIMX peIIaTh
3a/1a4d IPSIMBIM METOJIOM, B OJMH 3JEMEHT
3aMrcaHbl YpaBHEHHUsI IBYX WU O0Jiee TUIIOB
aHaJM3a, OHU CBSI3aHBI MEXAy CcoO0oil.

Pemenne TEPMOCTPYKTYPHBIX,
IIbE30JIEKTPUUECKHUX, TEPMOIIIEKTPUUECKHUX,
MarHUTOTEIIOBBIX 3aj1ad.
ITocnenoBarenbHbIN METOJ1 pelIeHns

pasNUYHBIX  (PU3MYECKUX JAUCLUUIUINH C
UCTIOJIb30BAHUEM LIMKIOB W CUUTBHIBAHUS B
KayeCcTBE HArpy30K pe3yJbTaTOB KaKOIo-TO




aHaiM3a. lcnonb3oBaHue yHMBEPCAIbHOTO
MHOT03a/Ja4HOT0  aHaju3a, OCOOCHHOCTHU
MonenupoBanus.  Pacuer  nmedopmanmii
TBEPAOrO Tejla INOJ JCHCTBHEM NOTOKa
KHUJKOCTH,  W3MEHEHHE  KOH(HUrypamuu
KOHEYHbIX 3jeMeHTOB. [IpeumymiectBa u
HEJ0CTaTKU Ka)XJ10ro METOo/1a.
PaccmartpuBaeTcss  ruapoMexaHHYecKast
IUIOCKasl HecTalMoHapHas 3ajaaya. Tekyas
no  TpyOe  IKHAKOCTH  JepOpMHUpPYET
AJIACTUYHYIO 1eperopojky. Mcmoisb3yercs
NpUOIMKEHHE HEC)KMMAaeMOM  YKMJIKOCTH:
IUIOTHOCTb, BSI3KOCTh  TOCTOSIHHBL.  J[71st
AJIACTUYHOIO Tejla HCIOJIb3YeTCd YIpyras
JUHEHast MoJienb MaTepuasa ¢ U3BECTHBIMU
moayneM lOnra u  koaddunmrenTom
Ilyaccona. B kadecTBe IrpaHUYHBIX YCIOBHU
3ajaeTcsi  NpWIMIIAHWE  Ha  TpaHUIE
KUAKOCTU C TBEPABIM TEJIOM U Pa3HOCTh
JaBJICHUH Ha BXOJ€ M BBIXOAE TpPYOBI.
Pemennie MOXHO TPOBECTH € MOMOIIbIO
CHEIHAIbHBIX ~ METOJ0B  —MYJIBTUIIONBHOIO
AHATTV3a WM METOJIA CpeTT (DHBUKIL
3araua peracTcsl ¢ UCTIONB30BAHNUEM CIIELMATBHOIO
METOIA I3MEHEHMS CETKM B JKUIKUX OONIACTIX B
TpoLIeCcCce PpeLLeHus. Hyx#o TIOTY4YUTH
pacripenierieHyst  AeopMaIyMid - YIPYyroro  Tefia |
CKOPOCTH YKU/IKOCTHL.

7. ®oua oueHouyHbIx cpeactB (POC) st oueHUBAHUNA Pe3YJbTATOB OOYYEHHUSI 10
AUCUUIIMHE (MOIYJIIO0).

7.1. TunoBble KOHTPOJIbHBbIE 3aJaHUsI MJIM WHbIe MATEPHAJbI ISl TPOBedeHUsI

TEeKYIero KOHTPOJIsI YCIIeBaeMOCTH.

Texymmii KOHTPOJIb 3HAaHUI OCYHIECTBISICTCS BO BpeMs cemectpa. OH MPOUCXOJUT TpU
BBITIOJIHCHUM M TIOJIOKUTEILHOM 3alllUTe KaXIOoW H3 JIabopaTOopHbIX paboT. Bo Bpems 3amuThl
MPEeIo/IaBaTelib MOKET 3aJ1aBaTh BOTPOCHI, KAacalolIMecs BCErO MPOHICHHOTO B CEMECTpe MaTepHalia.
OneHkH BBICTaBJISFOTCS o YeThIPEX0ATbHOM cucTeme: «HEYJIOBIICTBOPUTEIIHHOY,
«YIIOBJICTBOPUTEIILHOY, «XOPOIIO», «OTIHIHO.

[TpumepHbIe TeMBbl 1a00paTOPHBIX padoT.

1. OcymecTBUTh BBIYMCIUTENbHBIM SKCIEPUMEHT O ONPEIEICHUIO YPABHEHUS COCTOSHUS UJI€aIbHOTO
rasa, cocrosmiero u3 N atomoB. PaccmoTpets crysan N=1,10, 102, 10°.YpaBHeHHE COCTOAHUS
CBSI3bIBA€T TPU BEJIMUMHBL: JaBieHUe, 00bEM U TeMnepaTypy. B kauecTBe 06bEMa BbIOpaTh cocys
LHWIMHAPUYECKOH (OPMBI, B KOTOPBINA BBUTaETCsI MOPIIEHb.

2. OcymecTBisisi BBIYUCIUTEIbHBI HKCIEPUMEHT, H3Y4UUTh paclpeaeseHrne CKopocTeil B Moienu
ujeatbHOIo rasa s cocyaa B (hopme TeTpaszapa.

3. beckoHeuHO [UIMHHAS MPSMOYTOJIbHAS IUIACTUHKA KJIa/IeTCsl HAa TIOBEPXHOCTh CMaYMBarolIei ee
KHUJIKOCTH, yBJIeKas 3a cO00I HEKOTOPOE KOJIMUYECTBO KUAKOCTH. HaliTu n BU3yanusupoBartb
npouib 60KOBON MOBEPXHOCTH JKUAKOCTH, YCTAHABIUBAIOIIECHUCS 0] BIUSHUEM KalUJUISIPHBIX CHIT
U CHJIBI TSDKECTH, NIPU PA3JINYHBIX PACCTOSHUAX IUIACTUHKH OT IIOBEPXHOCTH JKUIKOCTH



4. CMmopaenupoBaTh U BU3YAJIU3UPOBATh IMHAMUKY MasTHUKa MakcBesa.
e

7.2 Tunosbie KOHTPOJIbHBIC 3aJaHUsd HWJIH HHbBIE MaTepUaJibl AJisI NPOBECACHUSA
l'lpOMe)KyTO‘IHOﬁ aTTreCcTanmu.

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

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

HEJIMHENHBIX CBOMCTB MaTEPHUAJIOB.

B paGoTe npemnaraercs uccienoBaTh JHHEHHBIC edopMaIlii apOYHOTO MOCTA U BBISIBUTH CJIa0ble MeCTa

KOHCTpYKIUU. PaccMoTpeTh HenmHelHble nedopMaliuy B OMIIMHEHHOM MPUOIMKEHUN U CPaBHUTH UX C

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

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

B paboTe npemnaraercs ucciie1oBaTh 3aBUCUMOCTD MIOTOKA TEIJIa C TIOBEPXHOCTH TBEPJIOTO Teja OT
ckopocTH 001yBa. B kauecTBe Moaenu npeasiaraeTcs B3sATh CHEPUIECKOe WIIH UJIUHIPUIECKOE TEI0,
HarpeBaeMoe MOCTOSIHHOW MOIIIHOCTBIO, KOTOPOE IMMOMEIIEHO B TPYOy 3all0JTHEHHYIO KHIKOCTBIO.

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

B pabote npesiaraercs ucciaenoBaTh Aeopmainio Teia, OMUCbIBAEMOr0 MOJIENBIO C TMHEHHBIMU
cBoiictBamu. OrpeneianTs pa3Mepsl o01acTu, rae nedhopmanus HeOJHOPOIHA.

Uccnenosath nedopmanyu Tena, OnUCbIBAEMOr0 MOJAEIBIO ¢ OUITMHEHHBIMU cBoMicTBaMU. CpaBHUTH J1BE
MOJIeNU: KHHEMATHYECKYIO U N30TponHyto. Mccnenosars nedopMalinio Tena, OnuchbiBa€MOro MOAEIIBIO
Teja ¢ MOJIMITMHEHHBIMU cBolicTBaMU. [lomyunTts octarounsie gedopmaliiu, CpaBHUTh PE3yabTaT
MOJENTUPOBAHUS C TEOPETUYECKUMU JAHHBIMH.

4. Pemienrie KOHTaKTHBIX 3aZla4 TCOpUU yrpyrocTu.

B pa60Te npempiaracTcsa peinuTb HECKOJIBKO BAPHUAHTOB KOHTAKTHBIX 3a/la4 C Pa3JIMYHbIMU TUIIAMHA
KOHTAaKTOB. BbI?ICHI/ITB, KaKHe CII0KHOCTH OOBIYHO BO3HUKAIOT IIpHu pCIICHUH KOHTAKTHBIX 3a1a4 U
KaKOBbI ITYTH UX ITPEOJOJICHUL.

5. OOtekaHue Tes pa3INuHON (POPMBI, BBIYMCICHUE CUIIbI COTTPOTHBIIEHHS, BEIOOP ONTUMAILHON (POPMBI
JUIsL TOPIEIBL.

B paGote npeanaraercs uccienoBaTh 00TeKaHuUs TOPIIEAbl, 00IM/1a M KalUTM TOTOKOM Haberaromiei
KHUJIKOCTH. B kauecTBe MoeM mpeyiaraeTcst B3ATh TpyOy, C MOMEIEHHBIMH TyJJa 00bEeKTaMH
pa3nuyHoi Gopmbl. OnpenenuTb CUTy CONPOTUBICHUS U HAUTH KOA(PPHUIIMEHT J000BOT0 CONPOTUBIICHUS
JUI KaK0ro U3 Tea. CpaBHUTH MOJIyYEHHBIE PE3YIBTAThI Ul Pa3IMUHBIX TEll.

6. MccnenoBanue pe30HaHCHOTO BO30YXIEHHUSI MEXaHUYECKUX KOHCTPYKIUIA.

B paGote npeanaraercs uccienoBaTh kKojaeOaHus Oaku MPSMOYTOJIBHOTO CEYEHUS MO/ BO3/ICHCTBUEM
BBIHY)KJaromeil cuiibl. PaccMOTpeTh BapraHThI 3aKperyieHus Oallku ¢ OJHOTO U C JIBYX KOHLOB. [lyis
HAXO0KJCHUS PE30HAHCOB IpeJIaraeTcsl MpeIBapUTEIbHO PEIIUTh 3a/1auy Ha HaAXO0KICHHE 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. Uucnennbsie MeTObI B 337]a4aX U yIPaXKHEHUIX
/ 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.: dusmariur, 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
ocsoeHus OIIOII yka3ano B o0meii xapakrepuctuke OITIOII.




10. 5I3pIK npenoxaBaHusl PyCCKUM.

11. IlpenonaBaTeJb (MpenogaBaTeJIn).

Crapmmii mpenoaBaTesns Kaenpsl Gu3uku u reopusuku Anaperi Baneprepiu CyanmoB.

12. ABTOp (aBTOPBI) IPOrpaMMBbI.

Crapmmii mpernoaBaTens Kadenpsl Gu3uku u reopusuku Annperi Baneprepnu CyanMoB.




