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Pabowas mnporpamMMa IUCHMIUIMHBI (MOZIyNsl) pa3paboTaHa B COOTBETCTBHH C CaMOCTOSITEIBHO
ycraHoBiaeHHbIM MI'Y  o6paszoBarensHpiM crangaproM (OC MIY) s peann3yeMbIX OCHOBHBIX
npodeccHoOHaTBHBIX 00Pa30BaTEIBFHBIX IPOTPAMM BBICHIET0 00pa30BaHMsI MO HANPaBICHUIO TOATOTOBKU
«®Pu3uka» B penakuuu npukaza MI'Y ot 30 nexadbps 2016 1.

I'ox (roxer) mpuema na o0yuenue 2016, 2017, 2018, 2019.

Kypc — 4
cemecmpuol — 1
3a4emmblx eOuHuy — 8
akademuyeckux yacoe — 288, ¢ m.u.
AeKYUull — Hem

npakmu4eckKux 3AHAMULL — Hem

Dopma npomescymoyHol ammecmayuu.

sauem 6 7 cemecmpe



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

HUP Bxoaut B BapuaTuBHYIO 4acTh 00pa3oBaTeIbHOM MPOrpaMMbl. JJMCIUIIIHA OCBauBAETCS B
7 ceMecTpe, I03TOMY KypC CTPOUTCS Ha 3HAHMSIX 110 PaHEE N3YYE€HHBIM AUCHUIUIMHAM: «OCHOBBI
MaTEeMaTHYEeCKOTO MOACTHPOBAHU», «UHUCICHHBIE METOABI B pu3uke». B nanpHeiem 3HaHUS U
HAaBBIKH, MOJy4YEHHBIEC IPU U3YYEHUN JAaHHOU NUCLUUILINHBI, SBJISIOTCS OCHOBOM IS POXOKIACHUS
MPEAJUIIIOMHOMN IIPAKTUKH U B KOHEYHOM cyeTe i Hanucanus BKP.

2. Bxoanble TpeOGOBaHMs IS OCBOEHUS IUCUHUIIMHBI (MOIYJIs1), MPeIBAPUTEIbHBIE YCI0BUSI
(ecsiu ecTh).

Hasbiku padotsl B nmxenepHsix [T1I1 (CAE-cucTeMsl), ycrenHoe 0CBOSHUE AUCIUILIHH T10
obmel puzuke.

3. Pe3yabTaThl 00y4YyeHHS MO IHCHUIUIAHE (MOAYJII0), COOTHECEHHBbIe C TpedyeMbIMH
KOMMETEHI[USIMU BbITTYCKHUKOB.

[Inanupyemsble pe3ynbTaThl 00ydeHHs 10 AUCHUIIIIMHE (MOJIYIIIO):
3HaTh:
- B CAE-cucreMax — Ha3Ha4YeHHE OCHOBHBIX OJIOKOB JIJIsl KOHCTPYHPOBAHUS CHCTEM.

VYMeTh:

- IIpaBmwiibHO (hOpMyYNTHpPOBaTh 3a7aud I TPOBEACHHS YUCICHHBIX PacdyeToOB, UCXOJI U3 3HAHUI
B 00yacTi PU3UKU U MAaTEMATUKH, TIOJIYYCHHBIX B MTPOIIECCE M3YUYCHUsI COOTBETCTBYIONIUX JTUCIIUIUINH.

- IlpaBunpHO BBIOMpATH MPOTPAMMHYIO CpeAy TMPOBEICHUS YHUCICHHBIX PacdyeTOB Pa3IMYHBIX
(dbu3uveckux sBIeHUA. Pa30ouparbcst B alropuTMax M YMCIICHHBIX METOJaX, MpeajiaraeMbIX TOW WU
WHOM CHCTEME KOMIThIOTEPHOTO MOICITHPOBAHMSI.

- CTpoHThH CIUIOIIHBIC U JUCKPETHBIC MOJICIH, a/ICKBATHBIC PEIIAaEMBIM 3aadaM.

- [Tony4arh pemieHne NpoCThIX YYCOHBIX 3a/1a4 MEXaHUKH TBEPABIX TEJ, THIPOIUHAMHUKH, TECOPHH
YOPYTOCTH W TEIUIONPOBOAHOCTH. Bu3yanu3npoBaTh MoJydeHHBIE PE3YyIbTaThl, B YaCTHOCTH, CTPOUTH
KOHTYPHBIC U BEKTOPHBIC IPAaPUKHA HUCCICYEMbIX BEJIUYHH, BBIBOJUTH JAHHBIC B PA3IUYHBIX CEUCHHIX
TPEXMEPHBIX MOJIEJICH, ToJydaTh WHGOPMAIM0 00 HHTEPECYIONIUX BEIWYMHAX BJIOJb 3a/IaHHBIX
KPUBBIX.

Bnaners:

- OCHOBHBIMH HaBbIKaMH paboThl ¢ O0azamu gaHHBIX CAE-cucrem: coxpaHeHue B 0a3e JaHHBIX
reOMEeTPUYECKON U KOHEYHO-3JIEMEHTHOM MOJIeNiel U peleHusl, 3arpy3ka nupopmaiuu u3 06a3bl JaHHBIX.
YMeTb COXpaHITh HHPOPMAIIMIO O MOJICIH M PEIICHUHU B BUJIE TPaPUUECKUX U aHUMAITMOHHBIX (haiiioB.

HmMmets onbIT:

- Ucnonw3oBanus CAE-cuctem 11 MoaenupoBaHus (pU3HYECKUX MPOLIECCOB U HATPY30K
peabHBIX KOHCTPYKLUH.

4. ®opmar 00y4eHHs — KOHTaKTHBIH.

5. O0beM TUCHUMIHHBI (MOIYJs) COCTaBIsACT § 3.€., B TOM uncie 288 akaJeMHUecKUX 4acoB Ha
CaMOCTOSITENIbHYIO pad0Ty 00yJaromuXcsl.

6. ConepxaHve JMCHMIUIMHBI (MOAYJisi), CTPYKTYPUPOBaHHOe MO TeMaM (pa3genam) c
yYKa3aHHeM OTBeJICHHOI0 HA HUX KOJIHYeCTBa aKaJJeMUYeCKHX YaCOB M BH/AbI Y4eOHBIX 3aHATHH.



6.1. Crpykrypa AUCHUILTHHBI (MOAyJs) MO0 TemMaMm (pa3iejiaM) C YKa3aHHeM
OTBEJE€HHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKHX YaCOB U BU/AbI Y4eOHbIX 3aHATHH.

HaumenoBaHue HomuHaJbHbIE TPY103aTPATHI 00y4aIOIIET0CSI
pasnenoB u TeM | KoHrakTHas padora CamocrosiTejbHast " =
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o ]
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OTIPENICIIEHHOTO HUP
MperoiaBaTesieM
3aJIaHus,
MMOCTPOCHHE

CXEMBI pacuera, ee
peanu3anus Ipu
nomonu ITITIT

Hpyrue BubI - - - - -
CaMOCTOSTSIIbHOM

paboTsl (Ipu
HaJUYHH):
HaTpuMmep,
KypcoBas pabora,
TBOpYECKast
pabora (dcce)

[Tpomexyrounas 6 6
aTTeCcTaIHs
(3auem)
Hroro 288

6.2. Conep:xanue pa3esioB (TeM) TUCHHUILIMHBI.

Ne n/m HaumenoBanue paznenos (tem) aucuuruinabl | ComepxaHue pa3aenoB (TeM) AUCIUTIIHH

1. ITocmenoBaTeNbHOCTD PELICHUS 3a1a4u B
Beenenue. IlocTtpoenne reomerpuyeckux | CAE-cuctemax: BBIOOD THIIOB KOHEYHBIX
mogeineii B CAE-cucremax. 3JIEMEHTOB, 3aJaHue MaTepHaIbHbIX

CBOWCTB, TOCTPOCHUE T'C€OMETPUYCCKON U
KOHEYHO-DJIEMEHTHON  MOJENEHN, 3aJaHHe
HAYaJIbHBIX W TPAaHUYHBIX YCIOBHM, OTIIAN
pemieHus. OCHOBHBIE TpHUEMBI  PaOOTHI:
UCIOJIb30BaHUe HHTep(delica Mob30BaTeNs
U BCTPOCHHOTO SI3bIKAa MPOTPAMMHUPOBAHHS.
OO11Me MPUHIIKAIBI HATIMCAHUS IPOTPAMMBbI B
CAE-cucremax: OCHOBHBIE JacTH




IIpOrpaMMbl, CUHTaKcuc KoMmanna. dPamnosas
ctpykrypa CAE-cucrem.

Bocxopsmee u HUCXOJs1Iee
MonenupoBanue.  PaGouas  MJIOCKOCTB,
UHCTPYMEHTHI yIPaBICHUS paboueit
IJIOCKOCTBIO. Cucremsl KOOpJUHAT,
ro0anbHble W JIOKAJbHBIE KOOPIUHATHI.
[TocTpoeHne OMOPHBIX TOYEK, JIMHHIA,
noBepxHocred, oOwvemoB. Ilpumenenue

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

CryneHTam TmpejyiaraeTcsi IOCTPOUTH
HECKOJIBKO ~ T'€OMETPUUYECKUX  MOJeleH,
UCIIOJIb3YSl BOCXOJSIIIEE W HHUCXOJALIEE

mozenupoBanue. [locrpouts Monens Gonra
C pe3p00H, UCTONb3Yysl Pa3IMYHbIE CHCTEMBI
KOOpAMHAT M LHUKIBl TP TOCTPOECHUU
OTIOPHBIX TOYEK.

OcHOBHBIE
CeTKH.

METOAbI MOCTPOCHUSA

CBoOomHasi W ymopsiiOueHHas CeTKa.
Uuctpyment noctpoenus cetku MeshTool.
[ToctpoeHne ceTku B aBTOMAaTHYECKOM
pEeKUME. VYnpasnenue KayecTBOM
MOCTPOEHHUS CETKH. AJITOPUTMBI TOCTPOCHHUS
YHOOPSIIOYEHHON CceTKU. «BblmaBiauBaHue»
CeTKM C  TIOBEPXHOCTH B  OOBEM.
PepopmupoBanue cerku. Metonm mpsmMoit
reHepaluu CeTKH.

CryzneHtaM mpenjiaraercsi IOCTPOUTH
TFEKCaroHaJbHYIO YIOPSIOYEHHYIO CETKY B
miape M YCEYEHHOM KOHYCE METOJI0M
BpallleHUs M METOJOM JelieHUus 0OBbEeMOB.
[Tocne osrToro mpennaraeTcsi BBIOJHUTh
MOCTPOCHUE reKcaroHajabHON
VIOPSAOYEHHOW CETKH B MPSIMOYTOJIBHOM
O510Ke ¢ “pydyKkoi” B BUJIE MOJIOBUHBI TOPA.

Oo0padoTka pe3yJbTaTOB M padoTa C
0a3zaMM JaHHBIX.

Komanpt, UCIIOJIB3YIOIIHECS npu
aHayusze pe3yabTaToOB. [IpocmoTp
pe3ynpTaTOB B y3JaX U OJIEMEHTax,
MOCTPOCHHE KOHTYPHBIX UM  BEKTOPHBIX
rpadukos, U3MEHEHUE KOJINYECTBA
0TOOpakaeMbIX  KOHTYPOB. Co3pnanue

AHMMALIMOHHBIX (PalIIOB, MILUTIOCTPUPYIOLINX
U3MEHEHHME PE3yJIbTaTOB B 3aBHCUMOCTH OT
Kakoro-imbo mnapamerpa (Bpems, 4acTOTa).
[Toctpoenue myreit ais BbIBOJA JTUHEHHBIX
rpapuKoB Ha MOJEIH, M OIEepaluu ¢
pesynbratamu  Baodb nyreil. Co3manHue
TabaMI  pe3yabTaTOB B  DIEMEHTaX U
OCHOBHBIE omepanuu ¢ HuMH. [locTtpoenue
rpauKOB 3aBUCMOCTH MCKOMBIX BEJIMYHH B
Kakoi-mubo TOYKE MOJAEIM OT BpPEMEHH.
M3menenne macmTada 1o ocsiM rpadukos.




CryaeHTaM  mpejiaractcsi — peIluTh
KJIIACCHYECKYIO 3aJ]adyy TEOpPHH YIPYrOCTH
(m3rub koHcoJbHOU Oaiikw). [loce 3Toro Ha
npuMepe STOH 3aJaull MPOBECTH JIETATBHYIO
00paboTKy pe3yabTaToOB (mocTpoeHue
KOHTYPHBIX W BEKTOPHBIX TPA(UKOB, TIOCTPOCHHE
CCUCHWM, aHMMalWs, TIOCTPOCHME  JIMHEMHBIX
IpaMKoB, OMEpaAK C JIMHSHHBIMA TpaduKamy,
TaOIHIIBI YIEMEHTOB).

Oco0eHHOCTH pelleHHsl 33]a4 TeOPUH
YHIPYrocTH.

Tunel  3IeMEHTOB,
3amadax MEXaHUKU
OcoOeHHOCTH  3aJaHus
HaYaJIbHBIX YCIIOBHH, BHEIITHUX
BO3JIEUCTBUIL. CranuroHapHbIe 3aJ1a4n.
Mogaenu wmatepuanon. [lpumepbr perieHus
JIMHENHBIX W HEeJIWHEWHBIX 3amad. Pacder
COOCTBEHHBIX YaCTOT ¥ (hOPM MEXaHHMUECKHUX
KOHCTPYKIIMK. PelieHne HecTaumoHapHBIX
3a7a4, CITOCOOBI 3aJaHMs U3MEHSIOIUXCSA BO
BPEMEHH Harpy3oK.

Crynentam TpeIaraeTcs permTh
HECKOJIbKO  3a/Jlad  TEOpUHU  YIPYTOCTH
(mepopmanusi TPSAMOYTOTHHOW TJIACTHUHBI,
pacdeT COOCTBEHHBIX YaCTOT M COOCTBEHHBIX

UCIOJIb3yEMbIE B
TBEPAbIX Tell.
TPaHUYHBIX U

KOJICOaHW  MPSAMOYTOJIbHOW  IJIACTHHBI,
pacuer BBIHYKJICHHBIX KoJeOaHuit
NPSIMOYTOJIbHOM TJIACTUHBI).
BapuanTel HENMHEHWHOTO  MOBEACHUSA
Henuneinbii KOHCTPYKIMOHHBIH | KOHCTPYKIM:  HEJIMHEHHOE  W3MEHEHHE
AHAJIM3. reOMETPUM, M3MEHECHHUE YCIIOBUM, BKIIOYAs

YCIIOBUSI KOHTAKTa, HEJIMHEWHOE IMOBEJICHUE
MaTepHuaoB. Bo3moxnoctu 3a/1laHus
MaTepuaibHbIX CBOMCTB, 3aBUCALIUX OT
TEMIIepaTyphl: MOJIMHOMHMAJIbHAS
3aBHCHUMOCThH OT TE€MIIEpPATyphl U TaOIUYHOE
3a/laHue 3aBUCHUMOCTH. Mopenu
HEJIMHEHHBIX CBOWCTB MAaTEepUaJoOB IpH
pelieHnyd 3aAad  aedopManuu  TBEPAOTO
Tena: H30TPOINHOE UM KUHEMAaTUYECKOe
ynpouHeHue. Jluarpamma — HampspKeHue-
nedopmanus, OMJIMHENHBIE u
MYJIbTUJIMHENHBIE MOJENHU. YHpPyrue U
wiactuyeckue jaedopmanuu. KoMmoHEHTHI
TEH30POB HANPSDKEHU U 1ehopMallnu.

MexaHnuka TBepabIX TeJl.

JIunelinple W  HEJIMHEHWHBIE  3aJa4u
MEXaHUKH TBEP/BIX Ten, KpuBas
HanpspKeHue-aegopmarus, 0COOEHHOCTH
3aIaHus MaTepuaibHbIX CBOMCTB.
OCO0OEHHOCTH 3amaHusd H3MEHSIOIIUXCSI CO
BPEMEHEM Harpy3ok. Pe3ynbrarhl perieHus
3ama4  aeOopMUPYEMBIX  TBEPABIX  Tell.
AHanu3 pe3ynbTaTOB C MCHOJb30BaHUEM
TaOJIHIIBI 3JICMEHTOB. OcobenHoCTH
pelIeHus] KOHTAaKTHBIX  3a/lad, METOJbI




pelieHus 3a1a4 B3aUMOJICVCTBHUS
HECKOJbKUX  Ted.  JlocTymHble  THIBI
3NeMeHTOB. BpiOop Tuma konTakta. Beibop
HEOO0XOIMMBIX ONITHHA peraTesl.

JIEeKTPOCTATHKA M MOCTOSHHBIN TOK.

Pacuer »anexkrpocraruueckux Iosie B
IJIOCKOM, OCECUMMETPUYHOM U OOBEMHOM
ciydasx. TUIbI 3JIEMEHTOB U MaTepUaJIbHbIE
CBOMCTBA, UCHOJb3YEMbIE B JIAHHBIX THUIIAX
aHanmza. CriocoObl 3a7aHUsl HCTOYHUKOB
WIEKTPUYECKUX Iose. Turbl ycnoBui Ha
BHEUIHUX IpaHuLax Mozenu. PaccMoTpenue

pa3IUYHBIX  CIIOCOOOB  pelIeHUs  3aaad
AJNIEKTPOCTATUKH, h-MeTom ©  pP-METOo[,
HEJIOCTaTKM M Tpeumyniectsa. Pemenue

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

JlxoyneBoM HarpeBe MaTepuajoB IpHU
HaJIUYUU 3aBUCHUMOCTH JIOKaJIbHOTO
COTPOTHBIICHUS oT TeMIepaTypbl

matepuana. O030p Bo3moxkHOocTeit CAE-
CHCTEM TIpM pACCMOTPEHHH pPE3yJIhTaTOB
peieHus.

OcobennocTu
TenJa0(pu3nKu.

pelieHust 3a1a4

TermoBoil aHanmu3, CTalMOHAPHBIE U
HecTalMoHapHble 3afadyu. OCHOBHBIE BUbI

TeIUIoNepelaun: TEIIONPOBOTHOCTb,
KOHBEKIIHS, U3ITydeHHE. Onucanue
JOOCTYNHBIX Ui TEIJIOBOTO  aHajiu3a
JJIEMEHTOB.  3ajaud C  BHYTPEHHUM

MCTOYHUKOM TeIUla, OCOOEHHOCTH 3aJaHUs
KOHBEKTHBHBIX IPaHUYHBIX yCIIOBUH,
MOCTOSIHHASL TeMIlepaTrypa WM MOTOK TerJia
Ha rpanunax. Mcnonp3oBaHue TaOnmuL U
byHKUMI TpU  3aJaHUU  U3MEHSIOIIUXCS
Harpy30K B 3aBHCHUMOCTH OT BPEMEHHU,
KOOpJIMHAT, CBOWCTB MaTepHasoB,
TEeMIIEPATYPHI. Ocobennoctu  3aaHus
HAYaJbHBIX YCJIOBHM B HECTAIIMOHAPHOM

aHaJlM3e, OJHOPOJAHAS U HEOAHOPOIHAS
HavajgpHas TemrepaTrypa. BpiOop mikambl
temreparyp. OmpeneneHue mnapameTpoB
miara Harpy)XeHws, OIIHHU CXOAUMOCTH
penieHus, BBIBOJIA pE3yJIbTATOB,
BO3MOXHOCTh  BBIOOpa  aBTOMATHYECKOTO
rara o BpeMeHu

CryneHTam  mpeajiaraercsi — PelluThb
HECKOJIbKO 3a1a4 TerI0 pU3NKu

(CTaHHOHapHBIﬁ HarpcB COCTaBHOM ILIUTHI
N3 pa3HbIX MaTepI/IaJ'IOB,HGCIaI_[[/IOHapHBH\/IIHaIpeB

OZHOPOIHOM IUMTBI c OTBEPCIUEM,
TepMOMEXaHW4ecKasl  3amada o  Jedopmarmun
CKICCHHBIX ~ OpYCKOB ~ BCJIACTBHE  TEIUIOBOIO

paciMpeHus).




ITapameTpbI-MaccUBBI.
yCJ10BHS.

I'panuynbIe

Tunel wmaccuBoB B CAE-cucremax:
YHCIOBbIE MACCUBBI, TAOJIHIIbI, CHMBOJIbHBIC
maccuBbl. CriocoObl onpeieNIeHUsT MaCCHBOB.
Komane! n3Bnedenus nHGopmariu u3 6assl
JaHHBIX B MaccuBax. Omepauuu ¢
maccuBaMu. Kiaccupukanuss TpaHUYHBIX
YCJIOBUUI (Harpy3ox): MOCTOSIHHBIE
IPaHUYHBIC YCIOBHUS, CKOHIICHTPHPOBAHHBIC
HAarpy3kd, ITIOBEPXHOCTHbIE U OOBEMHBIC
Harpy3kd. Meroabl 3alaHusi TPaHUYHBIX
yCIOBHIA TUIst Pa3IMYHBIX 3ajay.
[IpenmymiecTBa ¥ HEAOCTATKHA TPUIIOKCHHS
Harpy3o0k K TEOMETPHUYECKON  Mojenu
(TOYKH, TMHUU, TIOBEPXHOCTH, 0OBEMBI) WIIH
K KOHEYHO-dJIeMeHTHOW Mojenu. Onucanue
CHHTaKcHca KOMaH]{ TIPUIIOKEHUS,
yJaJIeHus, U3MEHEHHS Harpy3ox.
Bo3MokHOCTH TIpocMOTpa HH(OPMAIIUU O
MPUIIOKEHHBIX Harpyskax. CriocoOsl
3alaHus M3MEHSOITHXCS Harpy3o0K:
TabMMYHOe W (PYHKIIMOHAIBHOE 3a/IaHUe.
Onucanne co3mMaHusi TaOMUIl  HArpys3oK,
CIIHICOK MCXOTHBIX MTEPEMEHHBIX, OT KOTOPBIX
MOTYT 3aBUCETb Harpy3ku. OcoOGeHHOCTH
MOCTPOCHUS byHKIUH Harpys3ox,
COXpaHEHHE, MPOCMOTP U UCHOJb30BaHUE B
MOJIETTUPOBAHUH.

CrymeHTaM  mpeuiaraetcsi — peliuTh
JIBYMEPHYIO CTaTHYECKYIO TEIJIOBYIO
3agady. JlaHa mpsiMOyrosjbpHas IUIaCTUHA C
U3BECTHBIMU reOMETPHUYECKUMHU
XapakTepuctukamu. M3  MarepuambHBIX
CBOMCTB 3a/laeTcsi TEIJIONpPOBOJHOCTh. Ha
Kpasix MOJENM  3a/JaeTcsi  IOCTOSHHAs

Temreparypa. B LeHTpe IUIacTUHBI, B
KpPYyroBOM obmnactu, MPOUCXOIUT
MPOCTPAHCTBEHHO HEpaBHOMEPHOE
BbIJICTICHHE TeIuIa. B 3a/aye

paccMaTpUBAIOTCS pa3Hble CIIOCOOBI 3aJaHUs
V3MEHSIOIIUXCS B IIPOCTPAHCTBE IPAHUYHBIX
YCIIOBHIA:

- TabauyHOe 3aJaHhe 3aBHCHUMOCTH
TEMIIEpaTyphl OT KoopAuHAT X U Y,

- (byHKIIMOHATIBHOE 3a/1aHHe
3aBUCUMOCTHU TEMIIEPATypbl OT KOOPJAUHAT B
JeKkapToBoy cucreMe koopauHar X U Y
(ucmonb3yroTcs GYHKIIUU BUAA X2, eXp(-XZ-
)

(I)YHKLII/IOHB.HBHOC 3aaHuC
3aBUCUMOCTHU TCMIICPATYPBI OT KOOPAUHAT B
HOHHpHOﬁ CHUCTEMC KOOpAWHAT

(ucnonp3yrorest GyHKIMU BUAa sin(r)/r).
Tpebyercss pemuTh 3a7a4y U MOJIYyYUTh
pacripesieiecHHe TeMIIepaTypbl M TEIJIOBBIX




IOTOKOB BHYTPU IUIACTUHBI [JIsI PA3HBIX
YCJIOBUH.

10.

Tensioo0Men wu3inyyenunem. Pa3oBblie
nepexobl.

Metonpl  pacuera TEIUIOBBIX — 3ajad,
CBA3aHHBIX ¢ wu3iydeHueM. OnucaHue
[IapaMeTpoB, YYacTBYIOIIMX B pacuere,
KOA(Q(UIMEHTHl U3IY4YECHUS, H3Iydaroliue
MOBEPXHOCTU.  3aJa4yl C  YaCTUYHBIM
JKpaHMpOBaHUEM Tell. Pacuer MaTpuibl
YIIIOBBIX KO3 (HUIIMEHTOB.

Pacuer (azoBoro mepexona BelIecTBa,
pacIuiaB U 3aCTbIBAaHUE MaTepHUaa.

CryneHTtaM  mpeuiaraercst — peliuThb
3aa4y 00 M3Iy4yeHUH B KOJIBIIEBOM 3a30pe€,
pacCMOTPEHHOM Ha  JIEKLIUH, METOJ0M
paAMalMOHHONW MaTPUIbl, C TEJIOM OKpYIJION
¢dopmbl BHYTpH. [locTpouTs HHelHbIE TpaduKu
pacrpenienienys  TeMIeparypbl BIOJb MITyHatOLIX
TPAHAI TCIL

11.

Oco0enHocTH
FHI[pOFaZ}O)Il/IHaMl/IKl/L

peuieHust 3aaa4

Pemenue 3amau ruapo- U ra3ouHAMUAKHI
B CAE-cucremax. Knaccuueckue TeueHus B
Tpy0ax ©u  3amaud  oOTekaHus  Ted,
CTallMOHAPHBIN 51 HECTallMOHAPHBIN
PEXUMBIL. Y CITOBHSI BOSHUKHOBEHUS TCUCHHI
pa3IMYHOrO Xapakrepa, JaMHUHAPHOIO U
TypOYJEHTHOTO, C)KMMAEMOro u
HeckuMaeMoro. OCoOEHHOCTH KOMAaHJIHOTO
MEeTOoJa 3aJaHus TPaHUYHBIX YCIOBH,
MaTepHaIbHBIX CBOMCTB M OMNLMI peliaTess.
B03MOXXHOCTH UCHOJIB30BAaHUSA THAPO- U
ra30JMHaMHUYECKUX KOHEUHBIX JIEMEHTOB JIsI
MOJEJIMPOBAaHUS TOBEACHUS TBEPIBIX TE,
HaXOJIAIIUXCS B AKUJIKOCTH WM rase.

CryneHTaM — mpeajiaraercsi  pelluThb
HECKOJIBKO 3aJjady TUJIPOJUHAMHUKHU (pacyeT
pa3IMYHBIX PEKUMOB OOTEKaHUs IIapa B
a’pOAMHAMHUYECKON TpyOe, TeyeHue B Tpyoe C
TIGPEMEHHBIM JTAAMETPOM).

12.

Teuenuss B  MHOIOKOMIIOHEHTHBIX
cpenax. Teyennsi co cBOOOHOM rpaHUIIEiA.

MonenupoBanue Te4YEeHU I B
MHOIOKOMIIOHEHTHBIX JKHMJIKOCTSX M rasax,
UX CMEIINBaHUE, OCOOCHHOCTH 3aJaHMsl MX
CBOCTB, IPOCMOTP KOMIIOHEHTOB
KHUJKOCTEH W Ta30B MOCJIE CMEIIMBaHMSL.
MonermvpoBanyie TeueHnid co CBOOOHOM TpaHHLIEH,
YUET TIOBEPXHOCTHOTO HATSDKEHMSL.

1. PaccmatpuBaeTcst razouHaMHyecKas
HEeCTallMOHapHas JByMepHas 3ajaya. U3
IBYyX TpyO0 B  HE3aMKHYTbII  00beM,
3alOJIHEHHBI  BO3AYXOM, C TIOCTOSHHOU
CKOpPOCTBIO BTEKAIOT JBa Ta3za: BOJOPOA U
kucnopoA. IIMOTHOCTP M BA3KOCTH Ta30B
3agaHbl.  Tpebyercs  NpoaHAIM3UPOBAThH
JTUHAMUKY U3MEHEHMs KOHIIEHTPALUH Ta30B
B 00BeMe.

2. PaccmarpuBaercs




TUAPOIMHAMUYECKAS HECTallMOHApHAs
3amava. Mcnonb3yercss IByMepHas MOJEINb.
B HauanbHBIE MOMEHT BpEMEHHM JiBa CcT0JI0A
JKAJKOCTU  pas3leleHbl  IIEPEropoJKaMH.
Mexay HUMH HaxOIUTCA IIPOCTPAHCTBO,
3all0JIHEHHOE BO3AyXOM. ['eomerpuueckue
pasmepsl U CBOWMCTBA JKUJIKOCTH H3BECTHBI.
[Teperopoaxu MTHOBEHHO yOHparoT.
JKuzgkoctTh  HAa4MHAIOT — JIBWJKEHHME  TOJ
JNEHCTBHEM CWJIBI TsDKecTH. TpeOyercs
paccMOTpeTh JUHAMUKY JBUKECHUS
YKUJIKOCTH CO CBOOOHOM rpaHUIIEH.

13.

Marnerusm.

Mertoabl YHUCJIEHHOTO pacdera
MarHuTHbIX Tmosiell. CBelneHue ypaBHEHMI
Makcgemia K YpaBHEHUSIM JUISt
IIOTEHIINAJIbHBIX GbyHKIUH. I'pannnb
NPUMEHMMOCTH METOJIOB CKAJSIPHOTO U
BEKTOpHOTOo  moreHuuana. OcobGeHHOCTH
3alaHdsl TPaHWYHBIX ychnoBuid. CrocoOs
BO30YXJIEHHUSI MarHUTHBIX mojeil. CrnocoObl
MOJAENTUpOBaHUsl  UCTOYHUKOB.  Ciydaii
FapMOHUYECKOW 3aBUCUMOCTH TOJSA  OT
BpeMeHH. OCOOEHHOCTH PEIIeHUs IUIOCKUX,
OCECUMMETPUYHBIX u 00BEMHBIX
HECTAallMOHApHBIX 3aJad. BnusHue CKuH-
a¢ddexTa Ha pacnpeneneHre MIOTHOCTH TOKa
B IPOBOJHUKAX M Ha paclpeieiieHue
MarHuTHoro mnojis. OmnpeneneHue MoTepsb,
BBI3BAHHBIX BHXPEBBIMM TOKamu. Pacuer
WHIYKTUBHOCTEH u ko3 durmenToB
B3aMUMHOM  MHAYKIHMH  COJEHOUJOB U
TpaHcopMaTOpOB,  pacdyeT  IMOTOHHBIX
[apamMeTpoB JINHUW [Tepeaayn.

Pemaercs  cnenyromas 3amaya.  [lo
IIPOBOJIHUKY KpPYIJIOTO CEUYEHUs MPOTEKAET
MIepEMEHHBII TOK. PaccmarpuBaercs
IByMepHas 3ajaya (MOMEpeyHOe CeueHUe
MPOBOJHMKA). YEIbHOE COMPOTHUBIICHUE
MIPOBOJIHUKA W MarHuTHas MPOHUIIAEMOCTb
OKpyXarlel cpensl 3aaanbl. Tpebyercs
MOJIY4YUTh PaCHpee]ICHUE 3JIEKTPUUYECKOTO
TOKa B TpPOBOJAHUKE (CKUH-3PPEKT) u
MarHMTHOTO TIOJISl BO BCEM IIPOCTPAHCTBE B
3aBUCUMOCTH OT €TI0 4aCTOTBHI.

14.

CoBMecTHBIE 321a4H.

Cosmectarie 3agaun B CAE-cucremax.
Metoapl penieHus: 3afad CBSI3M PA3IUMUHBIX
buznuecKkux JMCIUITUINH: npsMOM
MOCICA0BATCILHBIMN, MHOT'03a/IauHbIH.
O030p 97€MEHTOB, MO3BOJISIOIIUX peIIaTh
3a/1a4d IPSIMBIM METOJIOM, B OJUH 3JEMEHT
3aMrcaHbl YpaBHEHHsI IBYX WU O0Jiee TUIIOB
aHalM3a, OHHU CBSI3aHBI MeEXAy CcoO0oil.
Pewenne TEPMOCTPYKTYPHBIX,
MbE303JIEKTPUUYECKUX, TEPMOITEKTPHUUECKUX,




MarHUTOTEIIOBBIX 3ajau.
ITocnenoBarenbHbIN METOJ peuieHus
pPa3NUYHBIX  (PU3UYECKUX AUCHUUIUINH C
MCIIOJIb30BAHUEM LUKIOB M CUUTHIBaHUS B
KayecTBE HArpy30K pe3yjbTaTOB KaKOro-TO
aHaimza. lcnonb3oBaHue yHHBEPCaIbHOTO
MHOT'033JJayHOTO  aHajiu3a, OCOOEHHOCTH
MonenupoBanus.  Pacuer  nmedopmanmii
TBEPAOrO0 Tejla INOJ JEHCTBHEM NOTOKa
KHUJKOCTH,  HW3MEHEHHE  KOHQUTypamuu
KOHEYHbIX 3JeMeHTOB. [IpeumymiectBa u
HEJ0CTaTKU KaXJ0Tro METO/1a.
PaccmatpuBaeTcss  ruapoMexaHHYecKast
IUIOCKasl HecTalMoHapHas 3aaaya. Tekyas
no  Tpybe  KUAKOCTb  AepopMmMupyer
ANIaCTUYHYIO Teperopoaky. Mcmonesyercs
NpUOIMKEHHE HECKMMAaeMOM  YKHJIKOCTH:
IUIOTHOCTh, BSI3KOCTh  TOCTOSIHHBL  J[ist
JJIACTUYHOTO Tejla HCIOJIBb3YeTCsl ympyras
JUHEeHast MoJielb MaTepuaia ¢ U3BECTHBIMU
moaynem lOnra u  ko3ddunuentom
Ilyaccona. B kadecTBe IrpaHWYHBIX YCIOBHM
3ajaeTcsi  NpWIMIIAHWE  HA  TpaHUIE
KHUAKOCTH C TBEPABIM TEIOM M Pa3HOCTh
JABJIEHUII Ha BXOJE M BBIXOJE TPYOBI.
Pemienne MOKHO TNPOBECTHM € IOMOIIBIO
CHEIUAIBHBIX ~ METOAOB  —MYJIBIHIOIBHOIO
AHATTM3a WK METOJIA CpeIT (DHBUKIL
3azada peracTcsl ¢ MCTIONB30BaHNEM CHIELAATIBHOTO
METO/la  M3MEHEHUsl CETKM B JKUIKMX OONacTIX B
TpoLecce PELLIECHYISL Hyxuo TIOJTY4YUTH
pacripenierieHyst  AehopMaIMid - YIIPYroro  Tejla |
CKOPOCTH YKUJIKOCTH.

7. ®oua oueHouyHbIx cpeactB (POC) nas
AUCHHILINHE (MOIYJIIO).

7.1. TunoBble KOHTPOJIbHbIE 3aJaHMS
TEKYIIero KOHTPOJISI yCIIeBaeMOCTH.

OICHUBAHHUA PpPe3yjabTaToB oﬁyqemm Imo

WM HHBIC MaTepHaJbl S IIPOBCIACHUA

TeKy'H_[I/Iﬁ KOHTPOJIb 3HAHUU OCYIICCTBJIICTCA BO BpPEMA CEMCCTpA. On MMPOUCXOOUT IIPpH
BBHINIOJITHEHUH M IOJIOKHUTENIbHOM 3amuTe otdeToB mmo HHP. Bo BpEMs 3alllUThI MPENOAaBaTCIIb MOXKET
3a1aBaThb BOIIPOCHI, KaCAOMIUCCA BCCTO HpOﬁﬂCHHOFO B CEMCCTPC MaTcpuaja.

7.2 Tunosbie KOHTPOJIbHBIC 3aJJaHU HJIH HHbIC MaTEepPHAJbI IJd NPOBECACHUN

NMPOMEKYTOYHOM aTTeCTAllUM.

- AJIA 3a4€Ta

IIpuMepHBIe TEMBI 3aJaHUN JUIS TIOJy4EHUs 3a4€Ta.

1. MO,[[CJ'II/IpOBaHI/IC n3ruda ApOYHOT0 MOCTa IO JIECTBUEM Harpys3ku ¢ yu€TomMm JIMHENHBIX U

HEJIMHENHBIX CBOMCTB MaTEPUAJIOB.




B paGote npezanaraercst ucciuen0BaTh JUHEHHbIE JeopMaIiui apoYHOTO MOCTA U BBISIBUTH clla0ble MecTa
KOHCTpYKUMH. PaccMoTpeTs HenmHelHbIe fedopmanui B OMIIMHEHHOM MPUOIMKEHUN U CPABHUTH UX C
JUHENHBIM IpUOIMKeHneM. B kauecTBe Moieny NpeaaraeTcs B3siTh KOHCTPYKIMIO PEAIbHOIO MOCTA.

2. BoIHYXJICHHBII TEIUIO0OMEH OT MOBEPXHOCTHU TBEPIOTO TEJa B KUIKOCTH.

B paboTte npeanaraercst ©cclen0BaTh 3aBUCUMOCTD IIOTOKA TEIUIA C IOBEPXHOCTH TBEPJOTO TEJIA OT
CKOpocTH 00/1yBa. B xauecTBe Mozienu npeyiaraeTcs B3ATh CHEpHUUECKOE HIIH IIIMHIPUIECKOE TETIO,
HarpeBaeMoe MOCTOSHHON MOIIHOCTBIO, KOTOPOE NOMEILEHO B TPYOy 3aII0JIHEHHYIO KUJKOCTBIO.

3. UccnenoBanne MexaHMUECKUX JiehopMaliuii Tel ¢ y4eTOM HEIMHEMHBIX CBOMCTB MaTepUalIoB.

B pabote npeanaraercs uccienoBath Ae(opMaIrio Tella, ONUCHIBAEMOTO MOIETBIO C TMHEHHBIMU
cBorictBamu. OnpeenuTh pa3Mepsl 00J1acTH, T1e AedopmMaliisi HeoJHOPOIHA.

UccnenoBath aedopmaryu Tea, OMUCHIBAEMOT0 MOJIENBIO ¢ OMIIMHEWMHBIMU CBOMCTBaMH. CpaBHUTH JIBE
MOJIENU: KNHEMATHYECKYI0 U N30TponHyto. Mccnenosars nedopmMalinio Tena, OnuchbIBa€MOro MOIEIBIO
Teja ¢ MOJIMJIMHEHHBIMU cBoWcTBaMHU. [1oryunTh ocTaTouHble JeopMalui, CPpaBHUTh PE3yJIbTaT
MOJCIUPOBAHUA C TCOPCTUYCCKUMHA JaHHBIMU.

4. PemieHre KOHTaKTHBIX 3a/1a4 TEOPUH YIPYTOCTH.

B pabote npesuiaraercs pemuTh HECKOJIBKO BapHAHTOB KOHTAKTHBIX 33/1a4 C Pa3IM4YHbIMH TUIIAMU
KOHTaKTOB. BBISICHUTB, Kakue CJI0KHOCTU OOBIYHO BO3HHUKAIOT MPHU PELIEHUH KOHTAKTHBIX 3aJa4 U
KAaKOBBI ITyTH UX MPEOOJICHHUS.

5. O6tekanue Ten pa3aMdHO GOPMBI, BEIYUCICHHUE CHIIBI COITPOTUBIICHUSI, BHIOOP ONTUMAJIbHOM (pOpMBbI
JUTS TOPIIEBI.

B paboTe npemnaraercs uccienoBaTh 00TeKaHUs TOPIIEbI, 00JIM/IA ¥ KaIlJId MIOTOKOM HaOeraroIen
KUAKOCTU. B KauecTBe MoJenu npeiaracTcs B3ATh TpyOy, ¢ MOMEIIEHHBIMU Ty1a 00BbeKTaMu
paznuuHoil hopmbl. OTIpeIeTuTh CUTy CONTPOTUBIICHUS U HAUTH KO(PPHUITUEHT JIOOOBOTO COMMPOTHBIICHHS
JUI Kakaoro u3 tea. CpaBHUTH MOJTyYEHHBIE PE3YIbTaThl Ul Pa3IMYHBIX TEIl.

6. HCCJ’IGI{OB&HI/IG PE30HAaHCHOI'O B036Y)KI[CHI/IH MEXaHNYCCKUX KOHCprKHHI;'I.

B pa60Te mnpeanaracTcsa ucCCia€aoBarTb KOJIEOaHUs OaJIKK MMPAMOYT'OJIBHOTO CCUCHUA 110/ BOBHCﬁCTBHCM
BBIHY)KI[aIOIHeﬁ CHIJIBI. PaCCMOTpeTB BAapHAHTBI 3aKPCIIJIICHUA Oanxu ¢ OJTHOI'O 1 C IBYX KOHIIOB. I[J'IH
HaXO0XXIACHUA PE30OHAHCOB IIpeajiaracTCAa NpeaBapuTCIIbHO PCUIMTE 3a/la4y Ha HAXOXKIACHUC COOCTBEHHBIX
JacTOT U COOTBCTCTBYIOIINX UM MO/I KOJIEOaHUH.

7. MOI[CJ'II/IpOBaHI/IC HMITYJIBCHOTO HarpeBa TBEpAOro Tejia U pacyeT TCIIJIOBBIX I[e(bOpMaHI/Iﬁ B
HECTAlIMOHAPHOM CJIy4ac.

B pa60Te npempiaracTcsa UCCICA0BATh ABJICHHA, BOSHUKAIOMIHEC IIPpU HArp€BC TBCPAOI'O TCJIa
KpaTKOBPEMCHHBIM HUMITYJIbCOM TCILJIA 00JIBIION MOILIHOCTHU. B KauecTBEe Mojenu npeaiiaracTcsa
IpsAMOYT'OJIbHHUK, HA OJHY U3 rpaHeﬁ KOTOPOro nmoaacTca MOIIIHBIN MOTOK TEIIa.

8. HccnenoBanue onTUMaabHON GOpMbI TPodUIs Kpblla caMoJieTa.

Heo0x011M0 MOCTpOUTh HECKOJIBKO NMpo(duiIel Kpblula caMoJieTa, BOCIOIb30BaBIINCh BCIOMOTaTeIbHON
JUTEPATypOil 1Mo a’dpoAMHAMHUYECKUM cBOMcTBaM Tei. [IponsBecTu pacueT noAbeMHOM Chilbl, J060BOTO
COIIPOTHUBJIEHUS U a3POJIMHAMUYECKOTO KaueCTBa Kpbljla, IOMECTUB KPBLIO B TPYOY C IBMIKYILIUMCS
BO3yXx0oM. Takxe He00X0AUMO UCCIIE0BATh 3aBUCUMOCTh 3TUX MApaMEeTPOB OT MOJIOKEHUS Kpblia U
CKOpPOCTH HaOerarouiero noTokxa.

ITpumepnsbie Tembr HUP.

1. OcymecTBUTh BBIYUCIUTENbHBIN SKCIEPUMEHT O OTPEIEICHUIO YPABHEHUS COCTOSIHUS HJI€aTbHOTO
rasa, cocrosmiero u3 N atomoB. PaccmoTpers cirydan N=1,10, 102, 10°.YpaBHeHHe COCTOAHUS
CBSI3bIBAET TP BEJIMUMHBL: JaBiieHUe, 00bEM U TemnepaTypy. B kauecTBe 00bEMa BbIOpaTh cocy
HWIAHAPUYECKOH (POPMBI, B KOTOPBI BBUTAETCSI MOPIICHb.



2. OcymecTBisisi BBIYUCIUTEIBHBIN AIKCIEPUMEHT, U3YUUTh pacIlpeaesieHHe CKOPOCTEeH B MOACIH
U/IealIbHOTO Ta3a [yl cocyza B popMe TeTpa’pa.

3. beckoneuHo IMHHAS MPSIMOYTOJIbHAS TUIACTHHKA KJIaI€TCS HA TIOBEPXHOCTh CMAuyUBAIOIIEH ee
XKUJKOCTH, YBJIEKas 32 COO0I HEKOTOPOE KOJINYECTBO XKUIKOCTH. HaliTu u BU3yanu3upoBarhb
npouib 60KOBOW OBEPXHOCTH JKUAKOCTH, YCTAHABIMBAIOIICHCS TIO/] BIUSHUEM KallWUISIPHBIX CHIT
U CUJIBI TSDKECTH, IPU PA3IMYHBIX PACCTOSAHMAX IUIACTHHKU OT IIOBEPXHOCTH KHUIKOCTH

4. CMmopaenupoBaTh U BU3YaJIU3UPOBaATh TMHAMUKY MasgTHUKa MakcBesia.

e 2R S

//E\_) v

HIKAJIA 1 KPUTEPUU OIIEHUBAHMUS pe3yasTaToB o0y4uenus (PO) no mucuuminge (Moaymaio)

Or1eHka
PO u
He 3auteno 3auTeHo
COOTBETCTBYIOIINE
BUIbI OLICHOUHBIX CPEJICTB
3HaHus OtcyrctBrue | DparmeHTapHbIC O01mue, HO He CchopmupoBanHbie
(Oomawnue 3a0anus) 3HaHUH 3HaHUA CTPYKTYPHPOBAaHHbIC CHCTEMAaTHUYECKHE
3HaHUs 3HaHMS
Ymenus OtcyTcTBHE B nenom B nenowm ycnemsoe, HO VYcnemHoe u
(konmponsHble pabomuot) yMeHU] YCIIEIIHOE, HO HE | COJeprKalliee OTACIbHbIE CHCTEMAaTHYECKOE
CHCTEMaTHYECKOE npo0Oenbl yMEeHHE yMEHHE
yMeHHE (momyckaeT HETOYHOCTH
HETIPUHIMIHAIBHOIO
xXapakrepa)
HaBbiku OtcyrcTBHE Hannuue B nemom, ChopmupoBaHHbIe
(BJ1aeHuUS, ONBIT eATETbHOCTH) HaBBIKOB OT/ZENBHBIX copMUpOBaHHBIE HaBbIKH (BJIaAEHU),
(zauem) (BageHuH, HaBBIKOB HaBBIKH (BJaJEHUS), HO MPUMEHSIEMBIE TIPH
OITBITA) (Hammuune UCTIONIb3yeMbIE HE B penIeHny 3aaa4
(hparmeHTapHOTO aKTUBHOH opme
OTTBITA)

8. PecypcHoe obecneyenmue:

— IlepeyeHb OCHOBHOM M JIONOJHUTEIBHON JUTEPATYPHI.

1. baxsanos H.C., Jlanun A.B., YmkonkoB E.B. UncnenHbsie MeToAbI B 337]a4axX U YIPAKHEHUSIX
/ H.C. baxBanos, A.B. Jlanun, E.B. Umwkonkos. —4-e u3z. (31.) — M.: JlabopaTtopus 3HaHUiA,

2015. -243 c.

2. Jlanpay JI.J., JIupmm E.M. Teopernueckas ¢usuka: B 10 1. T 6 / JL.JI. Jlangay, E.M.
JInuui. — 5-e u3a. crep. — M.: @uzmariur, 2001. — 736 c.
3. baxsanos H.C., Xunkos H.II., Ko6enbkoB I'.M. Uucnennsie metonasl / H.C. baxsamos, H.II.
Kunkos, I'"M. KobenbkoB — 7-e u3z. crep. — M.: Jlanb, 2004. — 636 c.

— Onucanue MaTepuaIbHO-TEXHNYECKOIr0 o0ecnevyeHus.

aynutopus Nel28 VHIIK:




8 kommbrotepoB — Intel i3, 12 crymeeB, cron mpenojaBareinsi, 6 J1a0OPaTOPHBIX CTOJIOB,
kommbioTepHbIX cToja; OC Microsoft Windows 8.1, TIITIT Libre Office, Team Wiewer.

9. CooTBercTBHE PE3yabTATOB 00y4eHuUsi N0 gaHHoMY djieMeHTy OIIOII pe3yabTaTtam
ocBoenusi OIIOII yka3ano B o01ei xapakrepuctuke OIIOIL.

10. 5I3pIK npenoxaBaHus PyCCKUM.

11. IpenogaBarte/ib (MpenoaaBaTesu).

Crapmuit mpenoiaBareinb Kageapsl GU3NKU U TeoOU3uKH, KaHIUAaT GU3NKO-MATEeMaTHIECKUX
Hayk, Oner EBrenneBudy Kynbia.

12. ABTOp (aBTOPBI) MPOrPaMMBI.

Crapmuit penoiaBaresnb Kageapsl GU3NKA U Te0(OU3UKH, PyKOBOAUTENb 00pa30BaTeIbHON
porpaMmsl 1o HanpasiaeHuto noarotosku 03.03.02 «dusuka» Anapeit BanepreBruy Cyaumos.




denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIHbHOE YUPEIKIEHNE BBICIIETO TPO(EeCCHOHATBHOT0 00pa30oBaHUs
MockoBcKkull rocyapCTBEHHBIN yHUBepcuTeT uMeHu M.B. JIomoHnocoBa

¢unmuan MI'Y B r. CeBacromnolie
(hakyJbTET €CTECTBEHHBIX HAYK
kadenpa GuU3UKU U reoPU3NKU

PABOYAS ITPOT'PAMMA INIPAKTUKHU
Ha3paHue npakTukm:

Mpenaumiomuast

Tun npakTuKu:

NMPOMU3BOACTBCHHAS NMPAKTHKA

YpoBeHBb BBICIIET0 00PA30BAHUS:
baxanaspuam

HanpasJjieHue noAroToBKM:

03.03.02 @uzuka

(K00 u Hazeanue HanpasieHus/cneyuarbHoOCmu)

Hanpasiaernnocts (mpogpuias) OIIOIL:
oommi

(ecu oucyuniuna (MoOOY1b) OMHOCUMCS K 8APUAMUBHOU YACTNU NPOSPAMMbL)

®opma o0yueHus:
ouHast

OuHasl, OUHO-3A0UHAA
PaGouas mporpamMmma paccMOTpeHa PaGouas nporpamma ogo0GpeHa

Ha 3acelaHuu Kadeapsl GU3MKU U reoOPU3UKH MeroauyeckuM coBeTOM
npoTokon Ne4 ot «27» asrycra 2021 r. ®unuana MI'Y B r. CeBacromnoie

3aWa¢eﬂpoﬁ ITporokoy Ne8 ot «31» aBrycra 2021 r.
7 ol (K.B. Iloka3ee)
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Pa3padoTunku nporpamMmbl
NPAKTHKH

O0cy:x1eH0 Ha 3acelaHN U
kadenpnl

PaccmoTpeHo Ha 3aceiaHuu
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1. Ieau u 3a7a4u NPAKTHKU:

LenssMu MpOXOXKACHUS TPEATUIUIOMHOM MPAKTHKH SBIISIOTCS:

- IIOBTOPEHHUE U 3aKpeIlJIeHHE 3HAHWHA M HABBIKOB, MOJIyYEHHBIX B PE3yJIbTaTe OCBOCHMSI MPOQMIBHBIX
JUCLHUIUIMH — TJIAaBHBIM 00pa3zoMm, u3 moayieit «O0mas ¢pusuka» u «Teoperndeckas puzukay,

- IPUMEHEHHE Ha IPAaKTUKE 3HAaHUM U METOAMK, ITOJYYEHHBIX U YCBOCHHBIX IIPU OCBOSHUM JUCLUIUIMH U3
BapuatuHoi yactu OITOII,

- IOATOTOBKA K HanucaHuto u 3amure BKP,

- OCBOCHHE IIPaBWJI COCTABJICHUSI HAYYHOW JJOKYMEHTAIMH.

3agayaMy IPOXOXKAECHUS NPEAJUINIOMHON IPAKTUKHU SBIISFOTCSL:

- OKOHYATEJIbHOE (POPMUPOBAHUE Y CTYICHTOB KOMIIETEHIIHA, TpeaycMoTpeHHbIX onrcanuem OITOII,

- TNpUOOpeTeHHE CTYJEHTaMU HaBBIKOB PAa0OThl €O CIEUUAIM3UPOBAHHOM HAy4HOH M HayuyHO-
TEXHUYECKOH JINTEPaTypOH,

- BOBJICYECHHUE CTYJIEHTOB B NMPO(ECCHOHAIBHYIO JESITEIbHOCTh HAyYHbIX COOOIIECTB, COOTBETCTBYIOIIMX
HaIpPaBJIEHUIO IOJITOTOBKHU.

2. Mecro npaktuku B ctpykrype OIIOII:

[TpexauniuomMHas NpakTHKa BXOAUT B BApUATHBHYIO YacTh 00pa30BaTeIbHON IPOTPaMMBI.
[IpennunuomHas npakTuka peanusyercs B 12 cemectpe.

3. ®opmbl NpOBe/ieHUs NPAKTUKH.

[IpoxoxkaeHue CTyJeHTaMH NPAKTHUKUA MHTErpupoBaHO B noaroroBky BKP. PykoBomurenem mpakTuku
MOXeT ObITh Kak pykoBoautens BKP, tak u npyroii npenoaasarens.

4. Cnocod npoBegeHUs NPAKTHKM.

CranuonapHasi.

5. Mecrto 1 BpeMs IpOBeAeHNUA NPAKTHKH.

Mecto nposenenus r. CeBacTonos.

Cpoku B Teuenue 12 cemectpa.

6. TpedoBaHusi K pe3yJIbTaTaM NPOXOKACHHUA NPAKTHKH:
IInanupyemMble pe3yJbTaThl 00y4eHHs (IIPOXOKICHUS NMPAKTHKH):
3HaTh:

YMmern:

Baangers:

HNmersb onbiT:

7. CTpyKTypa M coiep:KaHHe NPAKTUKH.

OO61mas TpyA0eMKOCTh MPEIUILIOMHON IPAKTUKHU cocTaBisieT 21 3aueTHyro enquHuily (756 yacos).



[MpousBonacTBeHHast (TPEANUILUIOMHAs) TMPaKTHKAa TpeJHA3HA4YeHA /ISl TOATOTOBKH CTYICHTOB,
CO3JIaHHIO YCJIOBUI KaueCTBEHHOTO BBIMOJIHEHHS MU BBITYCKHOHN KBAIM(UKAUOHHON padoThl. [IpoBoammast
Ha 0a3e JCHCTBYIOIIMX MPEINPUATHHA, MPAKTHKA MOKAa3bIBAET OCOOEHHOCTH OpraHW3allMid B HUX HAY4YHO-
TEXHOJIOTUYECKON JEATSIbHOCTH U 3HAKOMHUT CTYICHTOB C COBPEMECHHBIMH METOJHKAMH, IPOSKTaAMHU U
nporpaMMaMH Pa3BHTHS MPEANPHATHHA. B XoJe MpakTHKH CTYyAEHTH HapaOaThIBAIOT MaTepHal IO TeMe
BBIITYCKHOHN KBaJTH(PUKAITIOHHOW PabOTHI.

[IpenmumniomMHas MpakTHKa CTYJIEHTOB SIBISETCS COCTAaBHOM dYacThio Yy4eOHOro mporecca
MOJTOTOBKHA KBaTU(UIIMPOBAHHBIX CIEIUATUCTOB. [IpeamuIioMHass MpaKTUKA - CaMOCTOSITEIbHAS
paboTa CTyJeHTa MOJ PYKOBOJCTBOM IpenojiaBareisl BbIMyCKawomeld kadeapsl M CHelHaTucTa WU
PYKOBOJIUTEIIS COOTBETCTBYIOLIETO MMOIpa3AeieHUst 0a3bl MPAKTHKH.

[IpenmumniomMHasi mpakTHKa SIBISETCS 3aKJIIOUUTENBHON CTaJueil B MOJATOTOBKE U OGOPMICHUU
CBOCH HCCIIEZIOBATEIBCKON paboThl. 3amada TPEIIUIUIOMHONW MPAKTUKH 3aKII0YaeTcsl B 00OOMICHUH
MaTepuaoB MPAKTUYECKOMN AESITeIbHOCTH, HAKOIUICHHBIX CTYJCHTOM PaHee U 3aBEPIICHUU BBITYCKHOM
KBATH()UKAIIMOHHOW paboOThl, a TakKe B 3HAKOMCTBE CTYJIEHTOB C BEAYIIMMH (HAyKOCMKHMH)
OPEIIPUITHSIMHA PETUOHA.

B menu npenauiuioMHONH TPAKTHKU CTYJEHTOB BXOJIUT MPHOOPETEHUE HABBIKOB MPAKTHUECKOMN
paboThl B pealbHBIX YCIOBHIX HAayYHO-HCCIEI0BaTENbCKUX Jaboparopuii By3a uiam nmpousBoacTBEHHOM
Cpelie C UCIOIb30BAHUEM TEOPETUUECKUX 3HAHHM, MOJIYYEHHBIX B MPOIECCe 0OYUYEHUHU MO HAIIPABJICHHUIO
03.05.02 — «®ynnamenTanpHas U npukiagHas pusuka», GopMHUpPOBaHHE HABBIKOB MPO(ECCHOHATBHOM
KOMMYHHKAIIH; CO3JaHUE YCIOBHM i (OPMUPOBAHUS NPO(ECCUOHATLHOTO CO3HAHUS M MBIIUICHUS,
BOCIHUTaHUE MPO(HECCHOHATBHOM STUKU U CTHIIS MTOBEICHUS.

[lonrHoTa ™ cTemeHb JeTANM3allMA OSTUX 3a/a4 PETJIAaMEHTUPYETCS IUJIaHOM TIPAKTUKH U
WHAVBUAYAIbHBIM 33/IaHHEM B 3aBUCUMOCTH OT OCOOEHHOCTEW NpPUHUMAIOUIMX OpraHu3anuii - 0a3
MPaKTUKH.

B Xone mpakTHKM CTYJIEHTbl 3HAKOMSATCS € pabOTOM HayyHbIX OTHENIOB M JjabopaTopuil 0as3bl
NPAaKTUKH, IOCEINAIOT Hay4yHble CEeMUHapbl U KoHGepeHIMU. M3yuaroT Meroabl pemieHus 3anad 1o
BbIOPAaHHOMY HAIIPABJICHUIO, B YACTHOCTH, U3Y4alOT METO/Ibl SKCIIEPUMEHTAJIBHBIX MCCIIEJ0BaHUM, 00paboTKU
JAHHBIX W3MEPEHUH, MX HHTEpIpETaluH, OCBAaUBAIOT UYHUCICHHBIE METOIbl pealn3alid MaTeMaTHYeCKHX
MOJENIell H3ydaeMbIX SBICHUH. AHaIu3 pe3ysbTaTOB JOKJIAIbIBAETCS HAyYHOMY pPYKOBOJIUTEIIO U
anpoOupyeTcss Ha CEMMHape OTAela UK 1a00paTopuH.

[lpakThka npu3BaHa c(opMHPOBaTb MHPOBO33PEHHE BBIIYCKHHMKA, [aTh €My HEOOXOAMMbIE
KOMIIETEHILIMU B IPOBEJCHNUHU HAyUHBIX UCCIICIOBAHHMN.

[IpenaumiomMHas MpakTHKa HPOBOJUTCS Ha 3aBEPILAIOIIEM dTare IMOATNOTOBKH CIELHATNCTOB
1I0CJIE OCBOCHHUS CTYJIEHTOM IPOTpaMM TEOPETHYECKOTO M IMpaKTHYecKoro oOydenus. [IpemaumiomHas
(kBaMM(UKAIIMOHHAs) TPAKTUKAa CTYJAEHTOB OYHOH (Qopmbl 00ydeHUs mpoBoauTcs Ha 6 Kypce (12
cemectp). [Ipog0mKUTENBHOCTD MTPAKTUKU — 12 HeleNb, OHa COBMEIIIEHA C TEOPETUUECKUM O0YUCHHEM.

bazoii npenaunaoMHON MpakTUKK CTYAEHTA SIBISIETCS Ta OpraHu3anus, Ha 6a3e KOTOpOi CTyJIEHT
OyzeT 3aBeplIaTh BHIMOJIHEHUE CBOEH BBIMTYCKHOW KBaTM(PUKALIMOHHOMN paboThI.

[IpennuniomMHas mpakTUKa MPOBOAUTCSA Kak B jaboparopusx kadenapbl QUMK U TeopU3UKU
@dwinana, Tak 1 B CTOPOHHUX OpraHu3aiusax (MpearnpusaTHsIX, HAyYHO-UCCIeI0BaTENbCKUX NHCTUTYTAX,
00pa30BaTEeNbHBIX YUPEXKICHHUIX U JIp.), 00JIaJal0MUX HEOOX0AUMBIM KaJIpOBBIM U HAYYHO-TEXHHUUECKUM
noTeHuuajaoM. Mecrta TmpoBeneHUs MPEATUIUIOMHOM TPAKTUKU OMNPENENsoTCs  J1abopaTOpHOM
CTPYKTYpOH Kadeapbl, a TakK€ Ha OCHOBAaHUM JIOTOBOPOB ¢ 0a30BBIMH OpraHM3alMsMu (B HacTosIee
BpeMs 3T0  (elepaJbHOE TOCYJapCTBEHHOE  OOJKETHOE  yupekaeHue Hayku  «Mopckoi
runpodusndeckuit ”HCTUTYT PAH» B 1. CeBacromnone).

Ilo oOxOHYaHMM NPENAUINIOMHON IIPAKTUKU CTYACHTOM COCTAaBISETCS HWTOTIOBBIA OTYET O
MIPOXOXKJICHUH NPAKTUKU. VTOTrOBBIM OTYET OTPakaeT BBINOJHEHUE WHIUBHIYAIBHOTO 3a/IaHHs,
NOPYYEHUH, TOTYYEHHBIX OT PYKOBOJUTENS MPAKTUKU OT opraHu3auuu (mpeanpustus). OT4eT JoKeH
COJIep’KaTh aHallu3 JEATEJbHOCTH OpraHu3aluuu (MpeanpusiTHsi), BBIBOJABI O TOJTYYEHHBIX HAaBBIKAX U
BO3MOXXHOCTH ITPUMEHEHHS TEOPETUIECKUX 3HAHUMN, ITOyYEHHBIX ITPH 00yUEHHH.



[IpakTuka HarpaBiieHa HA O3HAKOMIICHHE, 3aKPEIUICHUE, PACIIMPEHNE U CUCTEMATU3ALMIO 3HAHUH,
MOJIYYEHHBIX IIPU U3YYECHHUH CIELMAIBHBIX JIUCHUILUIMH HA OCHOBE M3YYEHHUsI ESATEIbHOCTH KOHKPETHOU
OpPTaHM3aIMN U PEATbHBIX TEXHOJOTHYECKHUX TPOIECCOB, Ha MPUOOpPETEHHE MPAKTUYECKOTO OMBITA IO
CIIEUNAJIbHOCTH MOJATOTOBKHU.

[IpenmuruioMHasi TpakTHKa TPOBOJUTCS B JIA0OpaTOPUSAX  HAYYHO-HCCIEAOBATEIBCKUX
UHCTUTYTOB, Kadeape pusuku u reopusnkn Ounnana. Cpoku NpoBeACHUS MPAKTUKH YTBEPHKIAIOTCA B
COOTBETCTBUHU C TpeboBaHUAMU K ydeOHOMY IiaHy. [0 OKOHYaHMM TPAKTUKUA CTYACHT-TPAKTHKAHT
OTUUTHIBACTCA O TpOJeNiaHHOW paboTe Ha 3acegaHuM Kadeapsl U TMeped  MPEeACTABUTEISIMU
MPUHUMAIOIIEH  OpraHu3alkH. dopma  omenku  (3ader, U EepeHIMPOBAHHBIA  3a4er)
pelycCMaTpUBAETCs YUEOHBIM IJIAHOM.

8. Couepmaﬂne AHEBHUKA U 0TUYECTA IIPAKTUKU.

OO1m1ast OTBETCTBEHHOCTD 32 OPTaHU3AIMIO U MTPOBEACHUE MPAKTUKH BO3JIAraeTCsl HAa 3aMECTHTENS
nekaHa ¢GakynbTeTa ECTECTBEHHBIX HayK, OTAeseHus «Du3uKay.

PykoBoauTeneM MpakTUKA Ha BBITYCKHBIX Kypcax OT Kadeapbl Ha3HAYaeTCs PYyKOBOJIHTEIH
BBIMYCKHON KBalH(PUKAMOHHON paboTel. Ha MecTax mpoxoxkaeHWs MNPaKTUKH W OpPTraHU3allMOHHOE
PYKOBOJICTBO  MPAKTHUKON  CTYJEHTOB  OCYIICCTBJISIIOT  OMBITHBIE  CHCIHAIMCTBI, Ha3HAaYaeMbIe
PYKOBOJMUTENEM JaHHOW opranuzauuu (mpeanpusitusi) (mpunoxkenue 4). Jlomyckaercs, uToO
pykoBoauTesneM OyAeT OJHO JIMIIO, €CIU CIEHUATUCT HAyYHOTO VUPEKICHUS SBISICTCS II0
COBMECTUTEJILCTBY MpenofaBareneM Kadenps Ounuana

PykoBoauTeb MpakTUKH OT Kapeaphl:

— ydacTByeT B pa3paboTKe MporpamMM MPOBENCHUS MPAKTHK W WHAWBUAYAIbHBIX 3aJaHUIl 10
MPAKTHKE OT Kaeapsl, BEAYIICH TPAKTUKY;

— OKa3bIBAaeT KOHCYJIbTAIIHOHHO-METOJUYECKYI0 MOMOIIb CTYJEHTaM IpPU BBIOJHEHUU HUMHU
WHIUBUTyJIbHBIX 33aJJaHUN HA TPAKTHUKY;

— MOCENIaeT MecTa MPOXOXKACHUS MPAKTHUKU M MPOBEPSET COOTBETCTBUE BBIMOIHIEMON pabOThI
CTYJICHTOB MPOTPaMMe MPAKTUKH;

— QHAIM3UPYET OTYETHYIO JOKYMEHTAIMI0 CTYACHTOB MO WTOTaM MPAKTUKU U OLEHHUBAET HX
paboTy 1O BBHIMOJHEHHUIO MPOTPAMMBI MPAKTUKH;

— OpPTaHU3YeT ¥ MPOBOJUT UTOTOBBIE KOH(PEPEHIUH 10 3aIIUTE UTOTOBBIX OTYETOB CTY/ICHTOB;

— COCTaBIIIET OTYET IO WMTOTaM MPOBEIEHUS KOHKPETHOTO BHJIa TPAKTUKH, OTUYUTHIBACTCS Ha
3aceqaHuu Kadeapol.

OT4eT U BBINMKCKA U3 MPOTOKOJIA 3aceqaHus Kadeapsl MPeIoCTaBIAIOTCS B JeKaHaT (DaKyJIbTeTa B
MECSYHBIN CPOK MOCJIE 3aBEPUICHUS TPAKTUKHU.

JHEBHUK INTPOXOKAEHUA ITPAKTUKHA

Hata N3yuaemble BOIPOCHL, XapaKTep PesynbTar, utorun IToanuce pykoBoautest
BBITIOJTHAEMOH pabOTHI Tpo/JIeNTaHHON paboTh HOJIpa3JIeIeHUs

OTuer cocTouT u3:

— TUTYJIBHOT'O JIUCTA;

— HaIIpaBJICHUSA HA MECTO MPOXOXKACHUS IIPAKTUKY,

— o(pu1MaIbHOTO OT3hIBA PYKOBOJIUTENS MTPAKTUKU OT OpraHU3aIiy (IPeNpUsLTH);

— TEKCTa OTYETA,

— NPUJIOKEHUH TOKYyMEHTOB, Ha/l KOTOPBIMH paboTall CTY/IEHT;

OTuer 0 MPOXOXKACHUM MPAKTUKH MPEICTaBIIsETCS Ha Kadenpy, OTBETCTBEHHYIO 3a MPOBEACHUE
MPAKTHKHU, B COOTBETCTBUHU C Pa3pabOTaHHBIM IJIAHOM — IpaMKOM MPOBEACHUS TPAKTUKU.



O06001IeHHBIM pe3yapTaToM MIPEAJUILIIOMHON MIPAaKTUKHU SABJISIETCS BBIITYCKHAs

KBaTH(UKAIIMOHHAs paboTa, 0(hOpPMIICHHAs] B COOTBETCTBUU C TPEOOBAHUSIMH.

9. OueHoYHbIE CPeICTBA /IS TEKYIIEro KOHTPOJISI M NMPOMEKYTOYHOW ATTeCTAMH MO HTOram
NMPOXO0KIEeHHS MPAKTHKH.

IIpuMmepHBIii TepedeHb BOIPOCOB UIsl HHAUBUYaIbHOIO 3aJaHUs HA NPEAJUIUIOMHYIO IPAKTHUKY.

1. O3HaKOMHTBCA CO CTPYKTYpPOH oOpraHuzanuu (NIpeAnpusaTus), (QyHKUUSIMH M OCHOBHOM
MPOAYKIMEH TaHHOW OpraHu3auen (MpeanpUsITHEM ).

2. W3yunThp 3amaudM  KOHKPETHOIO  IOJpa3felieHus  opraHu3auuu  (Ipeanpuarvs) B
HCCIIEIOBATEIBCKOM LIETIOYKE.

3. 3yuuTh OpraHu3anuio padboT KOHKPETHOTO MOApa3AeICHHs OpraHu3aliy.

4. ITpuHuMaTh y4acTue B HENOCPEICTBEHHBIX IIPOU3BOJCTBEHHBIX, HAYYHO-TEXHOJIOTHYECKHUX JIHO0
UCCIIEI0OBATENCKUX PaboTaxX JaHHOM OpraHu3aluy.

5. Hayuutbcsa cobupatb, 00pabaTbiBaTh, aHAIU3UPOBATH HAYUHYIO MH(POPMALMIO, TOITYYEHHYIO B
pe3yJsbTare NPOX0XKACHUS IPAKTUKU.

6. BBINONHATE KOHKPETHBIE IIPAKTUYECKHUE 3aJaHMsl 110 NOPYYEHUIO PYKOBOJIUTENIECH NMPAKTUKU OT
OpraHu3anuu (IpearnpusIThs).

7. CoOpatb, o0OpaboTaTh, IpoaHAIU3UPOBaTh HH(MOPMALMIO, T[OJYYEHHYI0 B pe3yJbTare
IIPOXO0KICHMS NPaKTUKHU 110 Teme BKP.

10. PecypcHoe oOecnieuenme:

IlepeyeHb OCHOBHOM M IOTIOJIHUTEJIbHOM JIUTEPATYPHI.

- llImonsckuit 3.B. AtomHuas ¢usuka: B 2 1. / 3.B. llnonsckuit. — 8-e uza. crep. — M.: Jlans, 2010.
- CuByxun J[.B. Kypc obmeit pusuxu: B 5 1. T 5, 9. 1/ J1.B. CuByxun. — 2-e u3z. crep. — M.:
®usmataut, 2002. — 784 c.

- AnemkeBud B.A., Jlenenko JI.I'., KapaBaeB B.A. Kypc o6meit puzuku. Mexanuka / B.A.
Anemxkesuy, JL.I'. J[lenenko, B.A. KapaBaes. — M.: ®uzmatiut, 2011. — 469 c.

- CtpenkoB C.I1. Mexanuka / C.I1. Ctpenkos. — 4-e uza. crep. — M.: Jlans, 2005. — 560 c.

- CuyxuH /JI.B. Kypc o6meit puzuxu: B 5 1. T 1/ [1.B. CuByxun. — 4-e uzn. crep. — M.:
®usmataut, 2010. — 560 c.

- Uponos U.E. 3agauu o obuieit pusuke: YueoHoe nocodue / U.E. Upomos. — 15-e uza. crep. —
M.: Jlans, 2018. — 420 c.

- Kukoun A K., Kukoun U.K. Monexynspnas ¢usuka / A.K. Kukoun, U.K. Kukoun. —4-e uzn. —
M.: Jlans, 2008. — 480 c.

- CuyxuH /JI.B. Kypc obme#t puzuku: B 5 1. T 2 / I.B. CuByxun. — 5-e uzn. crep. — M.:
®usmataut, 2006. — 544 c.

- llInonsckuit 3.B. AtomHas ¢usuka: B2 1. T 1/ 9.B. llInonsckuii. — 8-e uzz. crep. — M.: Jlans,
2010.

- ®pu C.0. Ontuyeckue crekTpsl aroMoB / C.0. @pui — 2-e uza. ucnp. — M.: Jlans, 2010. — 640
C.
- CuyxuH /JI.B. Kypc obmeit puzuku: B 5 1. T 5, 4. 1 / [I.B. CuByxuH. — 2-e uzn. crep. — M.:
®usmataur, 2002. — 784 c.

- JlJanac6epr I'.C. OnTuka / I'.C. JlauncOepr — 7-e uza. — M.: ®usmatnut, 2017. — 852 c.

- Anemkeud B.A. Kypc o0mieii ¢pusuku. Ontuka / B.A. Anemkesny — M.: @usmatnut, 2011. —
320 c.

- CuByxuH JI.B. Kypc obmeit pusuxu: B 5 1. T 4 / I.B. CuByxun. — 3-e u3z. crep. — M.:
®uzmatiur, 2002. — 792 c.

- Uponos U.E. 3anaun no obmieit pusuke: YuebHoe nocodbue / U.E. Uponos. — 15-e uza. crep. —
M.: Jlansb, 2018. — 420 c.



- HIesikonoB B.IT. MATLAB 7.*/R2006/R2007: Camoyuutens / B.I1. Apsikonos. — M.: IMK Tlpecc,
2009. - 768 c.

- AnemkeBud B.A. Dnexktpomarnetusm / B.A. AnemkeBuy. — M.: ®uszmartnur, 2014. — 404 c.

- CuByxwuH /JI.B. Kypc o6meii pusuku: 8 5 1. T 3 / [I.B. CuByxuH. — 6-¢ uza. crep. — M.:
®usmataur, 2015. — 656 c.

- JlJanpay JI., JIudpmun E.M. Teopetnueckas ¢puszuka: B 10 . T 2 / JI.A. Jlannay, E.M. JIndumm.
— 8-e u3a. crep. — M.: @usmarnur, 2006. — 536 c.

- bnoxunnes /.. OcHoBwl kBanTOBOM Mexanuku / [I.W. bioxunnes — 7-e uza. crep. — M.: Jlans,

2004. - 672 c.
- CtpenkoB C.I1. Beenenue B Teoputo konebanuid. / C.I1. CtpenkoB. — 3-e uzn. crep. — M.: Jlansp,
2005.-440c.

- baxsanos H.C., XXunkos H.II., Ko6enbkos I'.M. Unucnennsie metoasl / H.C. baxBanos, H.I1.
Kunkos, .M. KobenbkoB — 7-¢ u3a. crep. — M.: Jlanb, 2004. — 636 ¢

- Tamm U.E. OcHoBbI Teopuu snektpudecta / M.E. Tamm. — 11-e u3zn., ucnp. u gom. — M.:
®usmataur, 2003. — 616 c.

— Ilepeuyenn npogeccnoHANbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM.
Buympennue ungopmayuonnvie pecypcul:
e Hayunas Oubnuorexka @ununana MI'Y B r. CeBactonose;

e Hayunas 6ubnuoreka kadenpst ¢huszuku u reopusnku Gunuana MI'Y

BHewnue ungopmayuonHsie pecypcul:
e Hayunas Oubmmorexka Mopckoro ruapodusuueckoro uHctutyta PAH B 1. CeBacTomore;

e DekTpoHHas 0a3a maHHBIX quccepranuii PI'b;
e basa nannsix PedeparuBnbix xypHanos BUHUTU.

— Onucanue MaTEePUHAIBHO-TEXHUYECCKOI'0 odecnevyeHus.

Vuebublii kabuner Nel72, (39,78 m?):

- Y4eOHbIX CTONOB — 9 WT., CTynbeB — 19 mT.,

- 3-X cTBOpUaras 10cKa s mena — 1 miT.,

- Cton anist mpenogaBatens — 1 mmit.

- CTaumoHapHbIi 3KpaH AJig IpoekTopa — 1 miT.

- MynpruMenuitasiil npoekTop — [lepcoHanbHblil KOMIBIOTEP B KOMIUIEKTE CTOM 1715
npenoaBarenis Bo3M0oXHOCTh MOJKITIOUEHUS HOYTOYKA U MYyJIbTUMEIUNHOTO 000PYI0BaHUS,
OecnipoBoHOM noctyn B nHTepHET Criricok [1O Ha HOyTOyKax: Microsoft Windows 10, Microsoft
Office 2016, Google Chrome, Mozilla Firefox, Adobe Reader DC, VLC Media Player.

11. Metoanuyeckue peKOMEHIAlUM M0 OPTraHU3ALMUHN MPOX0KACHUS NPAKTHKH.

MeTtoaudeckoe o0ecrieueHrne MPaKTHKU BKIIOYAeT B ce0s mporpaMMy U WHANBUAYATbHOE 3aJaHUE
Ha TMPAKTHKY.

3a BpeMsi MPOXOXKACHUS MPAKTUKU CTYJIEHT 3HAKOMHUTCS C HAyYHBIMH METOJaMU U METOJUKAMH
UCCIICIOBAHUIA TI0 TeMaTHKe pPabOThl, MEPEYHEM M COJCp)KAaHUEM TEXHUYCCKOW IOKyMEHTAIlMH Ha
pa3pabaTeiBaeMyl0 Hay4yHyr mpoaykmuio. OOydaromuiics paboTaeT Cco CIEAYIOMMMH BUIAMH
TEXHHUYECKOH HWH(OPMAIMHN: HAYIHO-TEXHUYCCKUE OTYEThI, CTAThU M HHBIC ITyOJIMKAIMH, TATCHTHI H
M300peTeHNs, TEXHUYECKasi TUTepaTypa, OT4EThl U pedeparsl Mo HayuyHo-uccienoBaTenbckum (HIUP)
pabortam, pedeparuBHble XypHaTIbl 1Mo HHP, mpocmekTsl W peKIaMHO-HH(POPMAIMOHHBIC JUCTKH
pa3IMYHBIX BBICTABOK U (PUPM H T.II.

PecypcHoe obOecnieuenne cpopMHUpOBAaHO HAa OCHOBE TpeOOBAaHWN K YCIOBHSAM pealld3aIiuu
OCHOBHBIX 00pa3oBarenbHBIX mporpamm, ompezaenseMbix @I'OC BO mo HampaBieHHIO MOATOTOBKH
03.05.02 «®ynaameHTaIbHAS ¥ TPUKIATHAS PUBHKAY.

Taxxe Meroanueckue pekoMeHaanuu cm. [punoxenus.



12. CootBeTrcTBHE pPe3y1bTATOB 00y4eHus1 0 faHHOMY JjieMeHTy OIIOII pesynbTaTam ocBoeHHs
OIIOII yka3ano B o0ureil xapakrepuctuke OITOIL.
Ipunoowcenue 1

MUHUCTEPCTBO OBPA30OBAHUS U HAYKHU PD
duauana MI'Y umenu M.B. JlomonocoBa B r. CeBacromnoJie

PYKOBOJUTEJIIO
OPIAHM3ALIMU
(ITPEJTPUSITIS)

[Ipocum Bac B nepuon ¢ «_ » 201 romamo «_ » 201 rona

IMPUHATDH AJIA NPOXOXKICHUA

(BU IPAKTUKH)

(pamumnms, UMs1, OTYECTBO)

CTyACHTa Kypca (dbopMbI OydeHus
(ouHO¥1, 3204HOI)

dakynbrera
CHEIUAIbHOCTH (HaIpaBJIEHUs! IOJITOTOBKH)

1 Ha3HAYUTb PYKOBOJUTCIIA.

ITo oxonuanmnmn IIPaKTUKHU OaThb Oq)HHHaJIBHI)II\/'I OT3bIB O IPOXOXKACHUN MMPAKTUKU CTYACHTOM.

JupexTop D.1.0.



Ipunooscenue 2

ITamaTka
PYKOBOIUTE/IIO NPETUIIIOMHONA MPAKTUKH CTYIEHTOB OT OPraHM3aluM 10 OPraHu3aluu u
NMPOBEACHUIO NPAKTHKHU CTYI€HTOB

OOmiee pyKOBOJCTBO NMPAKTUKOM CTYJIEHTOB BO3JIAraeTCsl MPUKA30M PYKOBOJIUTENST OpPTraHU3aUuH
(mpennpusATHs) HAa OJHOIO U3 ONBITHBIX CIELUAINCTOB COTJIACHO 3aKJIOYEHHOMY C OpraHu3anuei
(npeanpusTHEM) 1OrOBOPY O MPOXO0KIEHUU IPAKTUKH CTYAECHTOB.

PykoBoauTe/ib NPAKTHKHU OT OPraHu3auuM (MpeAnpusaTUs):

1. 3HaKOMHTCS C PYKOBOAMUTEIEM MPAKTUKHA OT YHUBEPCUTETA U C TPOTPAMMOI MPAKTHKH.

2. TlpyHMMaeT CTYJACHTOB W 3HAKOMHT HMX C OpraHM3anuedl padoThl Ha KOHKPETHOM pabouem
MecTe.

3. Ocy1iecTBIIsIeT IOCTOSIHHBIM KOHTPOJIb 32 pa0OTON CTYACHTOB BO BPEMsI MPAKTHKH, TOMOTAET
WM BBITIOTHATH 3a/IaHUS, IPOBOJIUT KOHCYJBTAIMH 10 BOIIPOCAM OPTaHU3aIluU ¥ BEICHUS PaOOTEHI.
4. KonTponupyer coONIOJICHHE CTYJIEHTaMU NPaBWJI BHYTPEHHETO TPYAOBOTO pacropsiaka. B
clly4ae WX HapyIIeHUs JOBOIUT WH(GOPMAIIUIO 00 3TOM JIO CBEJCHUS PYKOBOJIUTENSI IPAKTHKU OT
YHHUBEPCHUTETA.

5. IlpemoctaBisier BO3MOXHOCTh CTYJAEHTaM IIOJIb30BATHCS HMMEIOMICHCS  JIUTEPaTypoi,
HOPMATHUBHOM TOKYMEHTAIUEH, UHPOPMALIMOHHBIMU U CIIPABOYHBIMH MaTepUaIaMHU.

6. OxasplBaeT IOMOIIb CTYACHTaM B MOJA0OpPE MaTepUaloOB IS HANWCAHUS BBITYCKHBIX
KBaTM(UKAIIMOHHBIX padoT.

7. OcCylIecTBISET Y4eT IMOCEIAeMOCTH CTYJIEHTOB, KOHTPOJHMPYET BBITIOTHEHUE KaJICHIAPHOTO
IUTaHA TPAKTHKAHTa, COCTaBIseT O(UIMANBHBIA OT3BIB Ha ero paboTy, CoIepKailui
WH(OPMAIIHUIO O BBHITIOJHEHUH MPOTPAMMBI MPAKTUKU W WHAWBUIYAITBHOTO 3aaHUS, TUIHOCTHBIX
Ka4yecTBax CTY/ICHTA.



Ipunoowcenue 3

IMaMsATKA PYKOBOAMTEJIIO NPEAUIJIOMHON NPAKTUKN 0T Puiinajia no OpraHu3anuu u
NPOBEIEHUI0 PAKTUKH CTYIEHTOB B OPraHU3alusixX

1. lloaroToBUTEJbHBIN MEPUO]

1.1. M3yuuts Ilonoxkenue o nopsake NpoxXoKAEHHUs IPAKTUKU CTYJIEHTOB, IPOrpaMMy IIPAKTHUKH,
pa3paboTaHHy0 Kadeapoi, BeayIeil MpaKTHKY.

1.2. CornacoBate ¢ 3aBeaylomuM Kadeapod CIOUCOK  CTYJEHTOB, 3aKpEIUIEHHBIX 3a
PYKOBOJIUTEINIEM MPAKTHKH B COOTBETCTBUU C YUEOHOH HArpy3KOi.

1.3. Pazpabotarte MHAMBHIyaJdbHBIC 3aJaHUS HAa TNPAKTUKY B COOTBETCTBHHM C HpOuUiIeM,
KOHKPETHBIM II€pEYHEM BONPOCOB U1 M3y4YEHHMs W aHalW3a JaHHOW OpraHu3aluu
(MpenmpuATHs) WM TEMOH BBITYCKHOHN KBAJIM(UKAITMOHHON paOOTHI.

1.4. B o0s3arenbHOM TIOpSAKE TPUHATH Y4YacTHE B OOMIEM OpraHU3allMOHHOM COOpaHHH
CTYJEHTOB, HA KOTOPOM O3HAaKOMHUTh WX C LEISIMH U 3a/JadyaMH, MPOrpaMMOMl MPaKTUKH,
pas3nath UHIUBUAYaJbHBIC 331aHUS HA TIPAKTHUKY.

1.5. Ha3zHauuTh AJ1 CBOEH rpylIbl CTYIEHTOB JTHU KOHCYJIbTALIMNA U CAAYU OTYETOB IO MIPAKTHUKE.

1.6. meTh ampeca opraHusaiuii, B KOTOPbIX CTYIEHTHI OyAYyT MPOXOAUTH MPAKTUKY (E€CIU 3TO
YacTHbIE, KOMMEPUECKHE OpraHu3alun).

2. [lepuon npakTUKU

2.1. CocraButh rpaduk MOCEHIEHHS] MECT MPOXOXACHUS IMPAKTUK U yCTaHOBUTH JAATy CIa4yl
UTOTOBOTO OTYETA, O YEM COOOILIUTH CTYICHTAM.

2.2. KOHTpOHHpOBaTB nocemaeMOCTb CTYACHTaAMH IIPCATIPUATUS (OpraHI/BaHI/II/I), TPYAOBYIO
AUCHUIUIMHY W BBITIOJIHCHUC ITPOTPpaMMBbI IPAKTHUKH.

3. [loaBeneHUe UTOTOB NPAKTUKH

3.1. 3a Hexenmo A0 OKOHYAHMSI MIPAKTUKU HA3HAUUTH J1aTy U BpeMs IpHeMa UTOrOBOTO OTYETa MO
NPaKTUKE U BHECTH UX B paclUCaHue.

OpFaHI/ISaHI/IfI u Q)opMa MMPOBCACHUA 3allUTbl CTYACHTAMH OTYCTOB II0 HUTOTraM IIPAKTHKHU
ornpenensercs kapeapoil.

3.2. UToroBelif OTYET MO MpaKTHKE IMPeNOCTaBiIseTcs Ha Kadeapy, BeIyLIyl0 MPaKTHUKY, IMOJ]
MTOAMKCH B XKypHAaJe.

OT4er 1o UTOraM NPAaKTUKU JI0JKEH COCTOSITh 3!

— TUTYJIBHOT'O JIUCTA C YKa3aHUEM MECTa MPOXO0XKACHUS IPAKTUKH U PYKOBOJAUTENEH MPAKTUKU;

— HaIIpaBJICHUSA HA MECTO MPOXOXKACHUS IIPAKTUKY,

— o(punMaIbHOTO OT3hIBA PYKOBOJIUTENS MTPAKTUKU OT OpraHU3aIiy (IPEANPULTHS);

— IHACBMEHHOIO TEKCTa CaMOro0 OTYEeTa, COACPIKALIEr0 AaHAIU3 ACATEIBHOCTH OpPraHU3allMH,
PEKOMEHJIallid [0 COBEpIIEHCTBOBAHHIO pabOThl, BBIBOABI O IOJYYEHHBIX HaBBIKaX U
BO3MOKHOCTHU IIPUMEHEHUS TEOPETUYECKUX 3HAHU;

— NPUJIOKEHUH TOKyMEHTOB, HaJl KOTOPBIMU CTYJIEHT paboTa.

— JIHEBHMKA NPAKTUKH.



3.3. Uroru mpakTHKU CTYACHTOB OOCYIWTh Ha 3aceJaHuu KadeIpbl U TPEICTaBUTh OTYET,
MTOATNMCAHHBIN 3aBEayIONTNM Kadeapoil, B 1eKaHaT.

OT4eT AOKEH CONIePKATh CIEIYIOIINE CBEICHHUS:

— Kypc, Kadeapa, HanpaBJIeHUE TIOATOTOBKH;

— TOATOTOBUTENbHAs paboTra Kadeapsl IO OpraHU3alMKM TMPAKTUKH (yKa3aTh MepeueHb
MOJITOTOBUTEIILHBIX MEPOTPUSATHIA, TEMATHKY JOTOJHUTEIBHBIX 3aHATHH W KOHCYJbTAIIHH,
y4acTUe PyKOBOJUTENCH MPAKTHKU B pa3pad0TKe METOIUYCCKHX PEKOMEHIAIMI U MPOrpaMM o
MPaKTHUKE U T.]1.);

— UTOTHU MPOBEJCHUS MPAKTUKU (KOJMYECTBO CTYACHTOB, 3aKPEIJICHHBIX 3a MPETOJaBaTeIIIMA —
PYKOBOJIUTEIISIMU TPAKTUK, KOJUYECTBO CTYJIEHTOB, 3AIIUTHBIINX OTYETHI B YCTAHOBJICHHBIN
CPOK, BCEro, M3 HUX C OICHKOW «OTIUYHO», «XOPOIIO», «YIOBJICTBOPUTEIHLHOY»; KOJIHMYECTBO
CTY/ICHTOB, HE 3aIIUTHBIIUX OTYETHI WJIH 3alIUTUBIIMX MX TT03)KE YCTAHOBJICHHOTO CPOKA);

— TPUMEpBI, KOTJa CTYIACHTHI MOOILIPSUINCH, TOJIOKUTEIbHBIE W OTPULIATEIBHBIC CTOPOHBI
MIPOBE/ICHUS TIPAKTHKHY;

— MHeHue Kadenpsl O MPOBEICHUU U PYKOBOACTBE MPAKTHKOW CO CTOPOHBI MPEANPUSTHS
(opranuzanum) u ap.;

— 3aKJTIOYCHHE 3aBEIYIOMIETO0 Kaeapoil O MPAKTUKE CTYJICHTOB U OIICHKA PabOTHI PyKOBOJIHUTEISA
MPAKTUKH OT Kaeaphl.
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