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1. Ilesib y4eOHOM NPAKTHKH

Henu yyeOHOM NMPaKTHKHU: 3aKperyieHUe 3HAHUNH U YMEHUH, MOJyYEeHHbIX MPU U3YYeHUU
aucHUIUInH « Pusukay, «Maremarudeckoe Mmoaeauposanuey u «lIporpamMmmupoBanue».

2. 3aga4u y4eOHOI NpaKTHKH

@dopMHUpOBaHHE HABBHIKOB W YMEHHH TIOCTAaHOBKM H (opManm3anuyd 3amad
MOJIEIUPOBAHUS PA3JIMYHBIX SIBIEHUI W TMPOLIECCOB, pelleHHs] (PU3NYECKHX 3a]ad CPeACTBAMHU
BBIUUCIUTENbHON TEeXHUKH. COBEPIICHCTBOBAHME NPAKTUYECKUX HaBbIKOB B padore Ha IIK,
YMEHHHA  COCTaBJICHHS  QJITOPUTMOB  pelIeHMs  (PU3MYeCKUX  3ajad,  MOCIEAYOLIEro
POrPaMMUPOBAHUS HA OTHOM M3 SI3BIKOB BBICOKOTO ypoBHS (ITackans, Cu), npuMeHEHHs TaKETOB
porpaMM KOMITBIOTEPHOTO Mozennposanus tTuna Maple, Matlab, Scilab, Maxima u Mathematica
11 MOJEIUPOBAHMUA.

3. MecTo yuyedHoii npakTiku B cTpykrype OOII 6akanaspuara

[IpakTHKa OCHOBaHA Ha CIENYIOIIUX JUCIUTIIHHAX:

MaTeMaTHUYECKUI aHanu3, JUHEHHas anrebpa, reoMerpus, TudQepeHraIbHble yPaBHEHHS,
YHCIICHHbIE METObI, MATEMATUIECKOE MOACTHPOBaHNE, PU3UKa, OO (PU3NIECKUIA TPAKTUKY M.

3HaHUs, YMEHHs 1 HABBIKH, [TOJIyUYeHHbIE PU U3YUEHUN YKa3aHHBIX JUCIMILIMH B MPOLIECCE
NPOXOXKIACHUS TPAKTUKH, [MOJNYYarOT MPaKTUYeCKoe OOOCHOBAaHME U IMOMYEPKUBAIOT HX
3HAYUMOCTh Il OOOCHOBAHHBIX pEUIEHUH MpodjieM, BCTPEYAOIUXCA B IOBCEIHEBHON
IESITeIbHOCTH YeJIOBEKa.

B mporecce ocBOeHUST TEOPETUIECKOTO U MPAKTUYECKOr0 MaTrepHaja MPaKTHKH MPOUCXOAUT
3aKpeIUIeHNe M pacUIMpeHHe TMOHATUHHOro amnmapara, CHOPMHPOBAHHOTO MEPEYHUCICHHBIX
ITUCLUTUTIHAX .

JuctumnHa oTtHOcuTcss K BapuatuBHON uwactu OOIlI — B2.B.01.02(Y) Ilpakrtuka mo
MOJIyYEHHIO TIEPBUYHBIX NMPO(PECCHOHATBHBIX YMEHUH U HAaBBIKOB Ne2 mpoheCCHOHABHOTO UK
U SIBJISIETCSI 0053aTEIBHON K M3y YEHHIO.

4. ®opMbl IPpoBeAeHHUsI Y1eOHOI MPAKTHKH

dopmotii npoBeneHust yuebHoi npakTuku « MonenupoBaHue (U3NIECKHX MPOLIECCOB U
SIBJIEHUI Ha TIEPCOHAJIBHOM KOMITBIOTEPE» SIBIIFOTCS MPAKTUYECKHE 3aHSATHA B J1a0OPaTOPHUIX
MeXaHUKH (aya. 329) 1 KOMITBIOTEPHOTO MozennpoBanus (ayn. 328).

S. MecTo nposeaeHust yueOHOI NPAKTHKH

Jlaboparopun nHkeHepHO-PU3HUeckoro daxynprera AI'Y U MHCTUTYTa KOMILIEKCHBIX MPOoOieM
AT'Y. JInuTenbHOCTb MPAKTUKU (2 HEHeNnu) ompeneiieHa TOCyJapCTBEHHBIM 00pa30BaTEbHBIM
craHgapToM. Bpemsi mpoBeneHHs onpeneneHO y4eOHBIM IUIAHOM HAmpaBJI€HUs TOATOTOBKU
6akanaBpoB 03.03.02 «Pwuzuka» no npopuiro MOArOTOBKH (PyHIaMeHTa bHAs (PU3HKA.



6. Komnerenuuu odyuaromerocsi, popmupyemMbie B pe3yabTaTe NPOX0xKAeHHUS YUeOHO
NPAKTHKH

B pesynbraTte mnpOXOXKAEHUS [AaHHOW Yy4eOHOH MpakTUKH OOyYaroIuiics JOJDKEeH
npuodpecTu ClIeAyroIue NPaKTHYECKNe HaBBbIKM, YMEHUS, YHUBEPCAIbHbBIE H MPOPECCHOHANBHBIE
KOMITETEHLIUN:

OK-5 cniocoOHOCTRIO K KOMMYHMKALlMM B YCTHOH M TNHCbMEHHOH (opmMax Ha pPyCcCKOM H
WHOCTPAaHHOM  sI3bIKaxX U1 PELIeHWs 3a4ad  MEXJIMYHOCTHOIO M MEXKKYJIBTYPHOIO
B3aUMO/JICHCTBUS,

OIIK-2 crnocoOHOCTRIO HCIIONB30BaTh B MPO(ECCHOHATBHONW NeATENBHOCTH Oa30Bble 3HAHUS
(I)YHI[aMeHTaJ'IbeIX pasacioB MATEMATHKH, CO3AaBaTb MATEMATHYCCKHUE MOIACIN THIIOBBIX
npo(eCCHOHATBHBIX 33a4 M HHTEPIPETHPOBATH IOJNYYEHHBIC PE3YJIbTAThl C YYETOM TPaHHILL
MPUMEHUMOCTHU MOAEIEH,

OIIK-5 crnocoOHOCTBIO HCIIONB30BAaTh OCHOBHBIE METOIBI, CIOCOOBI M CPENCTBA TIOJYUESHHS,
XpaHEHUs], mepepadoTKH WHPOPMALM M HaBBIKM PabOThI C KOMITBIOTEPOM KaK CO CPEICTBOM
ynpasieHust HHpopmManmeii.

7. CTpyKTYypa M coaep:KaHHue Y4eOHOi MPaKTHKH

OcHOBY yueOHOI MPAKTHKH COCTABIISIOT (PH3UUECKUE 3a1a4H, PELICHHE KOTOPBIX TpeOyeT
NPUMEHEHUS] YHCICHHBIX METOJIOB, & TAK)KE METOJIbI MPHOIMKEHHOTO PeIlEeHUsI
muddepeHnranbHbIX ypaBHeHHH. [IpakTHKa COCTOUT U3 TPEX STAIOB.

1 sman (10 % om 0bwye2o epemenu NPOXOHCOEHUs NPAKMUKU)

Ha nepBom 3Tare npakTUKy NpeayCcMOTPEHO 3HAKOMCTBO C MECTOM MPOXOKIACHUS
NPaKTUKHU, PABUJIAMH MTOBENEHUS B Ta0OPATOPHSIX, TEXHUKOH 0€30MacHOCTH U MPHOOpHOH 6a30H.
Ha navansHOM 3Tane GopMyIupyrOTCS 3aaHHS: N3yUeHHE COCTaBa U COCTOSIHUS JIAOOPaTOPHOTO
000pyIOBaHUST; OCHOBHBIE NEHCTBUS COTPYIHUKOB JJAOOPATOPUH MPH BOZHUKHOBEHUH OTACHBIX
CHUTyalHil, COCTaBJICHUE CXEM U TaOJINUL], OTPAXKAIOIINX JAEeATENbHOCTD Ja0OPaTOPU.

2 sman (30 % om 0duge20 8pement NPOXOAHCOeHUS NPAKMUK)

Ha BTOpOM 3Tamne npakTHKH CTYAEHTAM IPEAJIaraeTcsi U3yYUTh TEOPETUUIECKHUE OCHOBBI
U3MEPEHUil, onpenenaeHns OMMOOK 10 YKa3aHHOW uTepaType. B oTuere cTyaeHTOM N0KeH ObITh
NPEACTABICH KPATKUI KOHCIIEKT MO CPEACTBAM U3MEPEHUH, MpuOopaM B MEXaHUKE, OCHOBAM
U3MEPEHUI U MOTPEIIHOCTSIM, TaHbI OTBETHI HA KOHTPOJIbHBIE BOTIPOCHI.

3 saman (60 % om 0bwe2o 8pemeru NPOXOAHCOEHUsI NPAKMUKL)

Ha tpeThem 3Tarne npakTHKU CTYACHTHI BBIMOJHSOT HHANBUY AJTbHBIC 3a1aHUS,
BbIJaBAEMBIE PYKOBOAUTENIEM MPAKTUKHU. [IpH BBIOIHEHUH CTYAEHTHI JOJDKHBI MTOJIb30BATHCS
NEPCOHAIBHBIM KOMIIBIOTEPOM J1s1 00pabOTKHM NaHHBIX. B 4aCTHOCTH, OHU TOJKHBI HCIIOJIb30BATh
TaKye IPOrpaMMHBIE CPEACTBa, Kak snekTporHble Tabmunsl (Excel, Open Office Calc) u cpencrsa
nporpammuposanus (Free Pascal, Matlab, Scilab, Maxima). B pe3ynbraTs! ycnemHoro
BBINTOJIHEHUS] UHANBHUY AJTbHBIX 3aJJaHHMH, TOJTyYE€HHbIE MaTePHaJIbl 1 HH(POPMALIUIO CTYASHTHI
IPEZICTABISIIOT B BUAE pedepara, CoIeprKallero KpaTkoe 3JI0KEHNE B MICbMEHHOM BUJIE
Pe3yIbTaTOB MPOAETaHHOH paboThl M CTENIEHDb BHITOJHEHHSI MHANBHAYAJIBHOTO 3a/1aHUs (OTYET I10
npaktuke). OT4eT 0 mpakTuke oQOPMIISIET KaXKIbIi CTYAEHT CAMOCTOSITENIBHO.

OTueT KOMKEH COoNepIKaTh:

— TUTYJIbHBIN JIUCT,

— BBEIIEHHE;

— aHaJM3 BBITOJHEHHOH padoThI;

— paszen no TeEXHUKe 0€30MacHOCTH B OXpaHe Tpyaa (mpu HeOOXOIUMOCTH);
— 3aKJIFOUEHHE;



— UCTOYHHUKHU HH(POpMALNH (CIIUCOK JINTEPATY Pbl);

— IPUJIOKEHUSI (B Cllyyae HEOOXOAMMOCTH).

Beenenne nmomkHO comeprkaTh OOIMME CBENCHHMS O MPAKTUKE M KPATKUE HEOOXOIUMBIe
TEOpeTUYECKUE CBEICHUS.

Paznen « AHanu3 BBIMOJIHEHHOH pabOThD SIBJISIETCS OCHOBHOM YaCThEO OTYETA M COCTABJISIET
npuMmepHo 20 % ero obbema. B pasmene maercsi omuMcaHuE W aHAU3 BBIOJHEHHOW padoThI C
KOJIMYECTBEHHBIMH W KA4YECTBEHHBIMU XapaKTEPUCTUKaMH €€ »3JeMeHToB. [lpuBoasitcs
HEOOXOIMMBbIE WLTFOCTPALHH.

Paznen «TexHuka Oe3omacHOCTM ©  OXpaHa TPyOda» COAEPKUT CBEACHHUS U3
COOTBETCTBYIOLINX HHCTPYKLHH, JEHCTBYIOIMUX B OPTraHU3ALNH.

B paspmene «3akmoueHue» CTYAEHT OOJDKEH INIPENCTABUTH BBIBOABI O COCTOSHUM U
MEePCIEKTUBAX PA3BUTHSI BBIMOJHEHHBIX HA MPAKTUKE UCCIICTOBAHUMN.

Tekct otuera-pedepara opopmisiercs: B coorserctBuu ¢ Tpedosanusimu ['OCT 7.32 — 2001,
I'OCT 2.105 -95uT'OCT 6.38 — 90.

OTtyeT no npakTUKe AOJUKEeH coaepkarh 10-12 cTpaHuI] me4YaTHOrO TEKCTA.

OO0wast Tpy 10€MKOCTh Y4eOHOM MPAKTUKU COCTAaBIISET 4 3a4eTHhIX equHunbI (144 gac.).

Tabmmua 1. Dranel npakTUKA U GOPMBI OTUETHOCTH

< Obwee
‘E’ BpeMsI Ha
o BBITIOJIHCHHE
o Conepsxkanue 3agaHust OT4eTHOCTD
QE) 3agaHus
é (BKJTFOHAsT
CPC) (uac)
Hsydenne cpeacTs KOMIBIOTEPHOTO Pedepar no kaxxnomy
| MOJIE/IMPOBAHHS MATEMATHIECKHX MAKETOB 20 MakeTy. Y CTHbIE OTBETHI HA
Maple, Matlab, Scilab, Maxima u MatCad. KOHTPOJIBHBIE BOITPOCHI
MPENOIaBaTEeIs.
Pemenve nHAMBUY alIbHBIX 3aJaHHI IO ITucbmenHOE onucaHue
MOJIETUPOBAHUIO (PU3HMUECKUX MPOLIECCOB. pa3paboTku Monenu u
5 Cwm. myHKT 9 JaHHOW MPOTPaMMBbI. 40 pe3yIbTaToOB
MOAEIUPOBaHUs. Y CTHBIE
OTBETHI HA KOHTPOJIbHBIC
BOIPOCHI MPETIOABATEJIS.
ITonroroBka oTueTa MO MPAKTHUKE. [TucbMeHHBIN OTYET O
BricTynneHue nepen rpynmnoi. npaktuke. [Ipesenranus
3 12 nokana. O0cyxxaeHue
nokjaaa. OTBETH HA
BOIPOCHIL.
8. Oo6pa3oBarte/ibHbIE, HAYYHO-HCCJIEA0BATEIBCKHE H HAYYHO-IPON3BOACTBEHHbIE

TeXHOJIOTHH, HCMOJIb3yeMble HA YUeOHOH NpaKTHKe

Bo Bpems mnpoBeneHHs MPAKTHKH HCIONB3YIOTCS CIEAYIOIINE TEXHOJOTHUH: JIEKLUH,
UHAMBUAyaNbHOE OOyueHne rmpuemMam paboTel, ofydaroume (UIbMBL — BHPTYaJbHbIC
nabopatopHbele paboTel. CamocrositenpbHass paboTa CTYEHTOB C JIMTEPATypOH NpH H3yUEHHU
CHCTEM TPOrpPaMMHUPOBAHMSA, AN HAMUCaHWA ordera. Kpome 3TOro, MCHOJB3YIOTCS HAay4HO-
HCCIIEIOBATENbCKIE TEXHOJOIMU: padoTa B IMPOrPAMMHBIX MMAKETax CHMBOJBHOH W HYHCIOBOU




MATEeMAaTHKH, BHUPTyaJIbHbIe JTa0OpATOPHBbIE MPAKTHUKYMbl M TEXHOJOTHS CTATUCTHYECKOHN
00paboTKH pe3ybTaTOB HAOIIOIEHUT,

ITepeduenr metomoB obOyuenuss u ¢opm opranmzanmu oOydenus (POO) npexncrasneH
Tabnunei 2.

Tabnuua 2. Metoas! 1 popMbI OpraHu3aluy 0OyIeHUs

O1010) IIpakTuueckue
/ceMUHapCKue CPC
Metonn1 3aHATUSA
IT-metonnl X X
Pabora B komanze X X
ITouckoBbIil MeTOT X X
HccnenoBaTenbCKuii METON X X

Bapuarusabie 1abopaTopHble padOThI TOTOBSITCS HA TPH BApPHAHTA:

1 BapumaHT mnpenHa3HauYe€H MU CTYOEHTOB C HHU3KHM YPOBHEM C(OPMHPOBAHHOCTH
SKCIIEPUMEHTAIbHBIX YMEHWH © HaBbIKOB. [Ipm mnpoBemeHnu paboTBl  HCMONB3YETCS
penpooyKkmueHslil Memoo (TUNOBasl CUTyalusi, padoTa Mo ajiroputMy) — OT (OPMYJIHPOBKU
3ama4d 70 TIOJyYeHHUsl pe3ysibTaToB. Bcs pabora OCyIIECTBIACTCS TOA PYKOBOACTBOM
NpernogaBaTess.

2 BapMaHT MNpPHU3BaH, OOECIICUUTb UACHUYHO-HOUCKOBHII Memood, TPU KOTOPOM CTYAEHT
NPUMEHSET TMOJyYeHHbIe 3HaHUs W yMeHHs Ha mnpakTtuke. OOcyxneHne muaHa padoTbl U
YacTUYHAs pa3padoTKa MOJIENH TNPOBOAMTCS COBMECTHO C IperoaaBaTeneM. Bce ocrtanbHbIe
OTIepaLH BBIMTOJHIIOTCS CTYAEHTAMH CAMOCTOSITENIBHO.

3 BapuaHT — MPOBOIOUTCA UCCAEO08AMENbCKUM Memodom (Hetunosas cutyauusi). [lomHas
CaMOCTOSITENIbHOCTb CTYIEHTA, HECTAHAAPTHOCTh MBIIIJIEHUS, BBICOKUH YPOBEHb IMPAKTHUECKUX
YMEHHH U HABBIKOB — HEOOXOAMMBIE YCIIOBHS AJIS1 YCIIEITHOTO BBIMIOJIHEHUS STOTO BAPUAHTA.

9. YueOHO-MeToAHYECKOE 0O0ecTeueHHe CAMOCTOSITeJIbHOH PadoThI CTY1eHTOB HA
y4eOHOil NpaKTHKe

[IpencraBneHo y4eOHO-METOIMUECKUMH TMOCOOMAMHU, YKa3aHHBIMH B CIIUCKE JINTEPATYpBHI,
UMerIuxcs KHAr B OubmmoredHoMm ¢Qoupe HayuHoi Oubmumorexku AI'Y um OBC, a Taxxke
cBOOOIHOM mocTynie B cetu MHTepHeT.

3agaHus Ha y4eOHYI0 NPAKTHKY
3ananme 1. [TocTpouTs MOENb HETMHEHHBIX KOJEOAHMI MPYKUHHOTO MAasITHHUKA.

3aganme 2. OcyliecTBUTh MOIENMPOBaHUE pacnpeneneHus bombumMana. 3amaua dopmupyercs
cnenyrmuM o0pa3oM: OMpeneNuTh AaBjieHHe (KOHIEHTPAIMI0 MOJIEKYJ) rasa (Bo3ayxa) Ha
Pa3JIMYHBIX BBICOTAX, €CJIM Ha BBICOTC =0 OH HaxXOoOAUTCA IIpU HOPMAJIbHBIX YCJIIOBUAX.
Ananmutudecku U rpadudeckn TpeOyeTcs OIpedeNuTb BBICOTY, INPH KOTOPOH [JaBieHHE
(KOHLIEHTpaMsl) ra3a yMEHbLIUTCS B 2 pasza. YUecTb HM3MEHEHHE TeMIepaTypbl BO3AyXa C
BBICOTOM.

3ananue 3. [IpoBecTu MonmenupoBaHue KoJeOAHMI MOJIEKYJIbI, COCTOSIIECH U3 HECKOJIBKIX aTOMOB

(4).



3apanne 4. IlocTpouTh Monenb Tena, MOABELIEHHOIO HAa MPYXKHHE C 3aJaHHOH >KECTKOCTBIO,
KOTOpOE COBEpIIaeT KoJeOaHWsi ¢ HEKOTOpbIM mepuonoM. IlocTpouTs rpaduku 3aBUCHMOCTH
KOOPAMHATBI U CKOPOCTH Tena OT BpeMeHH. Cuutas KojeOaHWs 3aTyXaroUUMH C 3aJaHHBIM
JOrapupMHUUECKUM IEKPEMEHTOM 3aTyXaHUs, MOCTPOUTh IpadUKy 3aBUCHMOCTH KOOPAHMHATHI H
ckopocTu Tena. Paccumrate u mokaszaTe Ha rpaduke Bpems pemakcarmu. CIIOXHTh JaHHOE
konebaHue ¢ KojebaHueM Ipyroro, 3a1aBaeMOro HAMPABJIEHUS U APYrod 4acTOTHI M HAYAJIbHON
¢a3zbL ITocTpoUTh TPAEKTOPUH IBUKEHHUS TEJIA.

3ananue S. IlocTtpouTe MoOnens pelieHus cienyoie 3agaun. M3 xononuabHIKa JOCTaNIN Ky PULLY
npu Temneparype 71°C, momecTusiu e€ B JyXOBKY €YU U BbIAEPKAIM TaM IIPU IOCTOSHHOM
temneparype 72°C. Uepes t MunyT Temnepatypy Kypuisl crana 73°C. Kypuia cunraercs
IIPUTOTOBJIEHHOM, Koraa ee Temnepatypa aocturter 74°C. Kak goaro HykHO fepskaTh KypuLly B
IOYXOBKE 10 IOJHOTO MPUTOTOBJIEHUA?

3ananue 6. [IpoBecTn MoeTMpPOBaHKE B3JIETa U MOJIeTa OAJUTUCTUYECKON PaKeThl. Y U4eCTh
COIPOTHUBJICHUE BO3yXa, KOTOPOE 3aMEUISIET €€ ABIKEHHUE, COO0IIast pakeTe OTPULIATEIbHOE
YCKOpEHUE, IPONOPLHUOHATIbHOE KBaApaTy €€ CKOPOCTH.

3aganue 7. MogpenupoBaHue 3J1€KTPOCTATUYECKOTO MOJIsl CHCTEMBI 3aps0B.

3ananue 8. MopenupoBaHHEe IBIKCHHSI 3apSDKEHHON YacCTHLbI B 3JIEKTPOMATHUTHOM IIOJIE.
Hcnons3zosare meton Pynre-KyTreL

3ananue 9. MozaenupoBaHre TapMOHHYECKHUX KOJIEOAHUIA MO JEHCTBUEM BBIHY KIAFOIIECH CHJTBI.

3aganme 10. MonenupoBaHie ONHOMEPHBIX CIyYaiHBbIX OJy’>XHAaHUH YacTHI METOAOM MOHTe-
Kapno.

3aganme 11. Bpmuciaute ¥ n300pasuTh TPACKTOPHIO YaCTHIBI NPU HAJIWYUU CIY4YaiHBIX
CTOJIKHOBEHUH, NPUBOAAIINX K U3MEHEHUIO HAIMPABJICHUS ABUXKEHUS 4aCTHULbI Ha MPOU3BOJIbHBIN
yron (B untepBaie ot 0 10 277 ) 6e3 u3sMeHeHust MOAyJisi CKOPOCTH. CUIIOBBIE TIOJIS OTCYTCTBYIOT.
Cpennsis qnuna npobera pasHa A .

3ananme 12. J/[BrkeHre B 3JIEKTPOMArHUTHOM IOJI€ IPU HAJIMYHMU CTOJIKHOBEHUH (aHU3O0TPOIHBIHI
3akoH Oma).

B mnocTosiHHOE 3JEKTpUUYECKOe MOJie Ex =const npu =0 nomewmaercs 100 HEMmOABMKHBIX

YacTUIL] C KOOpAWHATaMH X; U Vi (i — HOMep 4acTuiel). IIpu cBOEM IBMIKEHUHU B 3JIEKTPHUECKOM
TOJIEe YaCTULbI UCTIBITBIBAIOT CIy4YaliHble CTOJIKHOBEHUs, IPUBOALINE K H3MEHEHUIO HAIPaBJIEHUs
UX JBIDKEHHS] U YMEHBIICHHIO MOXYJsl ckopoctH V' no 3Hauenust k*V, rme k=0-1 — ciyyaiinoe
yncio. [IpocnennTs n3MeHeHNe BO BPEMEHH PacIpeesieHHs] YacTUll B IPOCTPAHCTBE, N300paxas
UX B BUJE MEePEeMELIaoIUXcs KPy)KKOB. BriBecTr Ha 3kpaH rpaduk 3aBucuMoctu <Jx > ot £, rue

<Vx > — cpennee (10 BceM 4YacTUIAM) 3HAUEHHUE X-KOMIIOHEHTBI CKOpocTH. MccnenoBates BIMsIHIE
BenmuuHbl £ 1 cpenHeit umHbl npoGera A Ha BenmuHy cpenHeii CKOPOCTH.

10.  ®opmbl aTTecTAlUH (10 HTOTaM NPAKTHKH)

Texyumii KOHTPOJb WU3YYEHHUsI Kypca CTYACHTAMH OCYILIECTBISIETCS IO UTOTaM BBITIONHEHUS
WHIMBUY AJIBHBIX 33/1aHUH, pe3yJIbTaTaM ay ANTOPHOH paboTHI CTyIEHTA.

PesynbraTom paboTel Ha NpakTHKE SIBISETCA OTYET-pedepar, HaOpPaHHBI B TEKCTOBOM
pemaKkTope ¢ KOMITBIOTEPHOW NPOrpaMMOM W pe3yJbTaTaMH pPacYEéTOB IO WHAWBHAYAJIBHOMY



3aJaHHIO.

WTOroBbIM KOHTPOJIEM SIBISETCS CEMECTPOBBIH 3aueT. 3a4yeT MPOCTABISAETCs MO Pe3yJbTaTaM
TEKYLIEero KOHTPOJIs, PH YCIOBUU CAA4YN UHIUBUAYAJIbHBIX 3a/laHUH, BBICTYTUIEHHS MEPEe MPYIoOi,
ayINTOPHOr'O TEKYILEro KOHTPOJIS.

Tabauua 3. Kputepun oueHKH 3HaHUH CTYIEHTOB

Kpurepnii B pamkax ¢popmupyeMbIX KOMOETEHLMIH CTYJE€HT AEMOHCTPUPYET
NOPOroBbIii 3HaHME€ M TMOHMMAaHME  TEOPETHYECKOro  COJAEPKaHMs  Kypca €
HE3HAYUTENIbHBIMH  TIpo0enamu, HeC(OPMHPOBAHHOCTb ~ HEKOTOPBIX

MPAaKTUYECKUX YMEHUH NpPU MPUMEHEHUU 3HAHUN B KOHKPETHBIX CHUTyaLMsIX,
HU3KO€ Ka4yeCTBO BBINOJHEHUS! yueOHbIX 3aJaHuil (He BBINOJNHEHBI, 1100
OLleHEeHbl YuciIOM OayuioB, ONM3KMM K MHUHHMMAJIbHOMY), HU3KUH YpOBEHb
MOTHUBALMH YUEHHS, yMEHHE OQOPMUTD MPE3EHTALIUIO.

cranpaptHeiii | [TonHoe 3HaHME W NOHHMMaHHE TEOPETHYECKOrO COAep:KaHus Kypca, 0Oe3
npoGeNoB; HeAOCTaTOYHYHO C(OPMHUPOBAHHOCTb HEKOTOPBIX MNPAKTHYECKHUX
YMEHUIl NpU NPUMEHEHUM 3HAHUH B KOHKDPETHBIX CHUTyaUUsiX, CpEeAHHM
YPOBEHb MOTHUBALIMU YYEHUsI, yMEHUEe O(OPMHUTH MPE3EHTALHIO U CAEIaTh 110
Hel noknal.

3TaJIOHHBIH [TonHoe 3HaHME M TIOHUMAaHHUE TEOPETHYECKOro cojuepskaHusi Kypca, Oe3
npobesioB; cHOpMHUPOBAHHOCTH HEOOXOAMMBIX MPAKTHYECKHX YMEHHH MpU
MPUMEHEHUH 3HAHWH B KOHKPETHBIX CHTYalUsAX, BBICOKOE Ka4yeCTBO
BBINOJIHEHHsSI BCEX MPEAyCMOTPEHHBIX MporpaMmoi oOy4deHus y4eOHBIX
3aJaHuii; BBICOKMH ypOBEHb MOTHMBALMM Y4Y€HHs, YMeHHE OQOPMUTD
NPE3eHTALHIO U CAENaTh MO Hel JOKJIaA C OJHBIMUA OTBETAMH Ha BOTIPOCHI.

TpeGoBaHust K yPOBHIO OCBOCHHS COAEPKAHUS JHCLHHIIHHBI

ITocne u3ydeHus: AUCLHUIUTUHBI CTYAEHT JOJIKEH:

— 3HaTb OCHOBBI MOCTPOEHHSI MATEMATHUECKHX Mozeneil B (pu3Mke, MOHATHE BBIMUCIUTEIBHOTO
9KCMEePHMEHTA, €ro OCHOBHbIE dTamnbl, U depeHIanbHble ypaBHEHNs, OMUCHIBAIOIINE ABHKEHHE
MaTepHaJbHbIX TeJl B MOJSIX Pa3JIMYHbIX CHJI, KOHEYHO-PA3HOCTHBIE METObI MPHUOIMIKEHHOrO
pelieHus: cucreM 0ObIKHOBEHHBIX N depeHLranbHbIX ypaBHeHU 1-ro nopsiaka;

— yMeTb BBIOMpPaThb MAaTEMATHUHYECKYI0 MOIENb Ui MOCTABJCHHOH (PU3MUECKOil 3amauu B BHIE
nudepeHHanbHbIX YPaBHEHHH MaTeMaTHYECKOil (PU3UKH, COCTaBJIATH AJITOPUTM HHCIEHHOTO
pelieHusi 3anadd, nporpammy Juis peanusaumu Ha IIK, aHanu3upoBaTh pe3ynbTaThl, HX
(bu3MYecKHii CMBICHT; OLIEHUBATH MOrPEIIHOCTb BBIYHCIEHHIA;

— BJIAJ€Th METOAAMH CO3AaHus Moaeneit HU3NIeCKNX MPOLEecCoB U nmporpaMm peanusauuu Ha [1K.

11. Yuebno-meroauueckoe 1 HHpopManHoHHOE oOecnedeHHe Y1eOHOH NPAKTHKH

a) OCHOBHAsl TUTEPATypa:

1. I'ybuna, T H. Pemenune nuddepeHunanbHbIX ypaBHEHHIT B CHCTEME KOMIBIOTEPHOI
matematuku Maxima : yuebHoe nocodue / T.H. I'ybuna, E.B. Annponosa; ®enepansuoe
areHTCTBO 1o obpazosanuto, Enenkuii rocynapcrseHHbiii yHuBepcurer um. M.A. ByHuHa,
IlenTp cBoOomHOro mporpamMMHoro obecrnieuenusi. — Enen: Eneukuii rocynapcrBeHHbIN
yuusepcurer um. M. A, Bbynuna, 2009. - 99 c¢. - Pexum pocryma: — URL:
https://biblioclub.ru/index.php?page=book&id=272098




2. 3aBbsioB O.I'. Teopust BeposiTHOCTEH M MaTeMaTHUYeCKash CTaTUCTHKA C NMPUMEHEHUEM
Excel u Maxima : yue6HOe mocobue / O.I". 3aBbsioB, FO.B. [Tognosernas. — Mocksa [Ipomereid,
2018. 290 c. Pexxum nocryna: URL: https://biblioclub.ru/index.php?page=book&id=494942

3. Kpacor B.M. MonenupoBanue ¢usndeckux spienuid, uzganue 2 / B.M. Kpacos, N.A.
KpunOepr, B 1. [Tanepnsiii - Upkyrck: PUO UT'Y. - 2007. - 128 c.

4. TnsueB B.b., Ymxo A.Jl., Yuixo JI.C. YUucnenusie meroasl. Yacts 1. — Maiikon, M3a-Bo
Al'Y, 2015. 155 c.

5. CasenweB U. B. Kypc obmieii puzuku. B 5 kaurax. — M.: ACT Actpens, 2008. - 336 c.

6. TiaueB B.b., Yuixo A/l., Ymxo /1.C. Juddepennmanbible ypaBHEHUS U UX NIPUIIOKEHT B
¢usuke. PyKoBOJICTBO K MPAKTUYECKUM 3aHATUAM: Y4ebd. mocobme. — Maiikom: WII Marapun
0.I',,2018. - 200 c.

7. Jlye CU. Pemenue 3amay mMatemaTHueckoro mopenupoBanus B cucteme MathCAD
yuebHoe mocobue / C.M. J[lyeB. — Kazanp: Ka3zanckuii HaydHO-HCCIEI0BaTEIbCKUI
texHojornueckuit ynusepcuter (KHUTY), 2017. 128 c. — Pexum pnocryma: — URL:
https://biblioclub.ru/index.php?page=book&id=50068 1

0) IOTIOTHUTEIBHAS JTUTEPATYpa:

1. 3enpnoBuu S.b. DneMeHTH NpUKIagAHOW MaTeMaTuku. - 4-¢ uzn. crep. - CII6.: Jlans,
2002. — 592 c. Pexxum noctymna: — URL: https://biblioclub.ru/index.php?page=book&id=459823

2. Kotkun I'.JI., Yepkacckuit B. C. KomnbiotepHoe MoenupoBanue (pu3nueckux mporeccoB
¢ ucnosib3oBanneM MATLAB: Yu4e6. mocobue / HoBocub yu-T. HoBocubupck, 2001. 173 c. (URL:
http://www.exponenta.ru/educat/systemat/cherkassky/archive/main.pdf).

3. MogenupoBaHue M BU3yaIM3alMsl HKCHEPUMEHTAIbHBIX JaHHBIX: J1a0OpaTOPHBIM
npakTukyM / aBT.-cocT. E.B. Kpaxorkuna. — CraBpomnoins : CeBepo-Kaskasckuii @enepanbHblit
yauBepcureT (CKDVY), 2018. 125 ¢. — Pexum noctyna: — URL: https ://biblioclub .ru/index.

4. borycnaBckuii  A.A., IlermoBa MW.FO. JlaGopaTopHblii MOPaKTUKyM MO KYypCy
«MopaenupoBanre (GU3HUECKUX TIPOIECCOB»: YUYEOHO-METOAMYECKOE MOCOOME I CTYIEHTOB
¢duzuko-maremarnyeckoro gaxyiabrera. — Konomua: KI'TIM 2002 r. — 88 c.

5. Ycnexu ¢usnueckux Hayk. URL: http://ufn.ru.

6. Xypnan skcriepuMeHTaIbHOM TeopeTrnueckoi puzuku. URL: www jetp.ac.ru

B) IporpaMMHoe obecrieueHre u utepHer-pecypcebl
IPEJCTaBICHbI CPEeIO MPOrpaMMHUPOBAHUS, KOM(OPTHOM /sl UCTIOTHUTENICH:

1. Cpena  nporpammupoBanusi Ha  s3bike [lackame —  Free  Pascal. URL:
http://www.freepascal.org/

2. IIporpammusbie nmaketsl: Maple, Matlab, Mathematica, Scilab, Maxima.

3. Cpenctsa npe3entanuii: MS Power Point, OpenOffice Impress.

CoBpemeHHbIe NpodeccroHalIbHbIEe 6a3bl 1 HH(POPMAIIMOHHbIE CIIPABOYHBIE CUCTEMBI:

- OBbC «YHuBepcurerckas 6ubanoreka onnann» www.biblioclub.ru;

- ®I'BY «Poccuiickas rocynapcTBeHHas o6ubnuoreka» http://dvs.rsl.ru;

- DObC AI'Y HnHa mnardopme ammapaTHo-mporpaMMHoro komimiekca OO0 KV
http://adygnet.bibliotech.ru;

- OBC «lOpaii» www.biblio-online.ru;

- ®I'BY «Poccuiickas rocyaapcTBeHHas oubnmorekay http://dvs.rsl.ru;

- OO0 «Hayunas snextponnas 6ubdnuorexa» (HOb) www.elibrary.ru;

- Web of Science https://apps.webofknowledge.com;

- Scopus https://www.scopus.com/search/;

- Springer Materials https://materials.springer.com/;

- OguumaneHeIi callT HayKH U Beiciiero oopasosanust PO https://minobrnauki.gov.ru/;

- Wndopmanmonnas cucrema «EnumHoe OKHO JocTymna K 0Opa3oBaTeIbHBIM peECypcam»
http://window.edu.ru/;


http://adygnet.bibliotech.ru/
http://www.biblio-online.ru/
http://dvs.rsl.ru/
http://www.elibrary.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/search/
https://materials.springer.com/
http://window.edu.ru/

- Poccuiickas rocynapctBenHas ouonuoteka (PI'b), r. Mocksa;

- Poccuiickas HanmonanbsHas 6nbinoreka (PHB), r. Cankr-IlerepOypr;

- TocymapcTBennas mnyOnuuHasi Hay4yHoO-TexHuyeckas Oubmmoreka Poccun (I'TIHTB),
r. Mockaa;

- I'ocynapcTBeHHas myOiauyHas HayyHO-TeXHUUYecKas Ombmuorexka CHOMPCKOTo OTIENEHUs
Poccuiickoit Akanemun Hayk (ITIHTB CO PAH), r. HoBocuOupck;

- bubnuoreka no ecrecrsennsiM HaykaM PAH (BEH PAH), r. MockBa;

- Ou3uka g BCex;

- Bcé o dusuke;

- JIekropuii ®usrexa — BUICOIEKIIUY.

12. Obecneyenue 00pa3oBaTEJBLHOIO MPoOLECCa AJISI JMI ¢ OTPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIHN/I0B

B xome peanmzanuu JUCIUIUIMHBI WCIIONB3YIOTCS CIEAYIOIIME TOTIOJHUTEIBHBIE METOIbI
o0ydeHHs, TEKYyIIEero KOHTPOJIS yCIEeBAEMOCTH M MPOMEKYTOYHOW aTTecTalluud OOydYaromIuXcs B
3aBUCUMOCTH OT UX UHAUBUIYATBHBIX OCOOCHHOCTEH:

e IS CJETIBIX U CITA00BUASIINX:

- Jexkuuu OQGOPMIIIOTCS B BHJIE DJIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C ITOMOIIBIO
KOMITBIOTEpA CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM 00€CIICUCHHEM;

- THUCHMEHHBIC 3a/JaHMs BBIIOJHSIIOTCS HA KOMIIBIOTEPE CO  CIEIHUATU3UPOBAHHBIM
MIPOrPaMMHBIM 00eCTIeYeHUEM, U MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- o0ecrneunBaeTcs UHIMBHUIYyaIbHOE paBHOMEpHOE ocBetienne He meree 300 Jrokc;

- N BBIIOJNIHEHUS 3a/laHdsl TMPU HEOOXOJUMOCTU TMPEAOCTABISIETCS YBEIWYHBAIOIICE
YCTPOUCTBO; BO3MOKHO TaK)K€ MCIIOJIb30BAHNE COOCTBEHHBIX YBEIUYMBAIOIINX YCTPOICTB;

- MUCbMEHHBIC 3a/1aHUsl OPOPMIISIFOTCS] YBETTUUYECHHBIM MIPUPTOM;

- DK3aM€EH M 3a4€T MPOBOJISATCSA B YCTHOM (hOpME WIIH BBITOJTHSIOTCS B TUCbMEHHOU (popme Ha
KOMIIbIOTEPE.

e JUISl TITYXUX U CJIA00CITBIIIAIINX

- nexuud oQOpPMIAIOTCS B BHIE DJIEKTPOHHOTO JOKYMEHTa, JHOO MPEeAOCTaBisieTCs
3BYKOYCHWJIMBAIOIIAs anmnaparypa HHANBUIYJILHOTO MOJIH30BaHNUS,

- MUCbMEHHBIC 33/I1aHUs BHITIOJIHIIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOU (opMe;

- JK3aMeH W 3a4€T TNPOBOIATCA B NHUCBMEHHOW (opMe Ha KOMIBIOTEpPE; BO3MOXKHO
mpoBeqeHNe B JOpME TECTUPOBAHUS.

e TSI JIUIT C HAPYIICHUSIMH OTIOPHO-BUTATEIBHOTO aIapara;

- JeKIuu OoQOpPMISIOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C IOMOIIBIO
KOMIThIOTEPA CO CIEeIMATM3UPOBAHHBIM ITPOTPAMMHBEIM 00€CTICUeHUEM;

- TMHCbMEHHBIE 3a/JlaHMsI BBINIOJHAIOTCA Ha KOMIIBIOTEPE CO CIEUHUATU3UPOBAHHBIM
MIPOTrpaMMHBIM 00€eCIIeUeHHUEM;

- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOM (JOpME MM BHITIOTHSIOTCS B MUCbMEHHOM (popme Ha
KOMIThIOTEPE.

[Ipu HEOOXOAUMOCTH MPEAYCMATPUBACTCS YBEINYSHIE BPEMEHH JIJIsl TIOJITOTOBKH OTBETA.

[Iponienypa mpoBeneHNs MPOMEKYTOUHONW aTTECTAIIMN ISl 00YUYaAIOIINUXCSl yCTAaHABIMBACTCS
C y4€TOM UX WHAMBUAYATbHBIX MCUXOo(u3ndecknx ocobeHHocTel. [IpoMexyTounas arrecTanus
MOXET MPOBOAUTHCS B HECKOJIBKO ATAIOB.

[Ipn mpoBenaeHMH MpoLEAYPHl OIECHUBAHUS PE3YJIbTATOB OOYYECHHs MpeayCMaTpUBACTCS
WCIIOIb30BAHUE TEXHUYECKUX CPEJCTB, HEOOXOAMMBIX B CBSI3M C HWHAWUBUAYAJTbHBIMHU
OCOOCHHOCTSIMU OOYYAIOIMIMXCS. ITH CPEACTBA MOTYT OBITh MPEIOCTABICHBI YHUBEPCUTETOM, WIIH
MOTYT HCITOJIb30BaThCS COOCTBEHHBIE TEXHUUECKHE CPEJICTBA.

[IpoBenenue mporenypbl  OIEHUBAHUS  PE3yJIbTATOB  OOYyYEHHS  JOIMYCKaeTcsi C
WCIIOJIb30BAaHUEM JIUCTAHIIMOHHBIX 00pa30BaTEIHHBIX TEXHOJIOTHH.


http://www.rsl.ru/
http://www.nlr.ru/
http://www.gpntb.ru/
http://www.gpntb.ru/
http://info.spsl.nsc.ru/
http://info.spsl.nsc.ru/
http://www.benran.ru/
https://questions-physics.ru/
https://questions-physics.ru/
https://open-education.net/academic/university/videolektsii-fizteha-lektorij-mfti/

ObecneunBaeTcss AOCTYN K MHGOPMAMOHHBIM M OUOIMOrpauMueckuM pecypcaM B CETH
WuTepHer st Kaxkmoro oOydaromerocss B (opmax, aganTHpOBaHHBIX K OTPAHWYCHHSM HX
3JI0POBbsI U BOCHIPUATHUS HH(DOpMAIUH:

o JIJISI CJIETIBIX U CJIa00BHISIINX:

- B Ie4aTHOU (opMe yBEIMUEHHBIM HIPUPTOM;

- B JopMeE 3IEKTPOHHOTO TIOKYMEHTA;

- B popme ayaunodaiina.

e JUISl TITYXUX U CJIA00CITBIIIAIINX

- B le4aTHou opme;

- B (hopMe IEKTPOHHOTO JOKYMEHTA.

e 17151 00YYAIOIIUXCs C HAPYIICHUSIMU OIIOPHO-/IBUTATEIBHOTO allapara:

- B IeyaTHou popme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

VY4yeOHble ayAUTOPUM JUIl BCEX BUIOB KOHTAKTHOM M CaMOCTOSITENILHON pabOThl, Hay4dHas
O0uOIMOTEKa W MHBbIE NOMELIEHUS s OOyYeHHs OCHAIIEHbI CHEIHAIbHBIM O00OpYJIOBaHHUEM U
y4eOHBIMHM MECTaMU C TEXHUYECKUMU CPEACTBAMHU O0YyUEHUSI.

13. MaTepuajibHO-TEXHUYECKOE oOecriedeHne y4eOHOH MPaKTUKH

1. Y4eOHnble nocoOusl.

2. MynpTUMEAUMHBIN TEIEBU30D U CIAWB] C IPE3CHTALUAMHU JIEKIUH.

3. IlepcoHanbHBIi KOMIBIOTEP C COOTBETCTBYIOLUIMM HPOTPAMMHBIM OO€CIIEYEeHHEM H
JOCTYIIOM K ceTu MHTepHeT.

4. O6opynoBanue JabopaTOpuil MHKEHEPHO-PU3NUECKOTo (PaKyIbTeTA.

Hcnonb3yeMoe nmporpaMMHoe oOecIieueHue:

- Microsoft Windows Professional 7 Russian Upgrade Academic OPEN... (Microsoft Open
License 47818824);

- Microsoft Office 2007 Russian Academic OPEN... (Microsoft Open License 46408087);

- Photoshop Extended CS4 11.0 WIN AOO License RU (Software License Certificate
7123977);

- Microsoft Office 2010 Russian Academic OPEN... (Microsoft Open License 47818824);

- Acrobat Professional 11.0 MLP AOO License RU (65195558) (Software License
Certificate 10981633);

- CoreIDRAW Graphics Suite X6 Education Lic (Corel License Certificate 4102429);

- Paint. NET;

- TeXworks.
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