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NPOrPAMMA MNMPAKTUKHU

52.B.01(Y) Yuye6OHaa npakTuka no nony4eHuio nepBUYHbIX HaBbIKOB
Hay4HO-UccnefoBaTenbLCKon paboThl

1. Koa v HaumeHoBaHue HanpaBneHusa nogrotosku: 01.03.01 MaTtemaTuka

2. Mpoduns noarotoBku: AuddepeHunanbHble ypaBHeHUA, AMHAMUYECKUE CUCTEMbI U
onTumanbHoe ynpasneHue

3. KBanudukauuna BeinyckHuka: bakanasp

4. ®opma obyuyeHusn: OyHasa

5. Kacdhegpa, oTBevawowas 3a peanusauuio npaktuku: Kadeapa ypaBHeHUW B HacCTHbIX
Npou3BOAHbLIX U TEOPUU BEPOATHOCTEN MaTemaTuyeckoro dakynbrera

6. CocTtaButenu nporpaMmmbi: JlornHoBa EkaTepuHa AnekcaHApoBHa, KaHAuAaT cusuko-

MaTeMaTUuyYeCKMUX HayK, AOUEHT
7. PekomeHgoBaHa: H_QV"IHO-MBTOAH"IQCKMM COBEeTOM MaTreMaTu4yeckoro ggaxyane'ra.

MpoTtokon Ne 0500 — 03 or 24.03.2022

8. YuebOHbi roa: 2023 / 2024 CemecTtp(bl): 4



9. Llenb npakTuKu:

Lenamn  YyebHOM nNpakTMKM NO  MNOSIYYEHMIO  MNEPBUYHBLIX  HABbIKOB  HAY4YHO-
nccnenoBaTenbCckon paboTbl ABMASOTCS:
- nony4vyeHne obyvawWMMUCS  MNEPBUYHBLIX  NPOGECCUOHArNbHbIX  HABbLIKOB  Hay4HO-
nccnepoBartenbckor paboTel B ob6nactu guddepeHumnanbHbiX ypaBHEHUI U UX MPUMOXKEHNI;
- 3aKpenfieHve, pasBuMTME W COBEPLUEHCTBOBAHME MEPBUYHbLIX TEOPETUYECKMX 3HAHWUNA,
nonyyeHHbix obyyalowmmucs B npouecce obydeHnss Ha 1-2 Kypcax MaTemMaTUyecKoro
drakynbTeTa;

- npuobpeTeHne npodeccnoHanbHbiX HaBbIKOB W yMEHMM MO0 npodounmsaumm
NPUMEHNTESNIbHO K MaTeMaTUYECKUM HayKaM.
3apayum NpakTUKMU:

3agadyamm  Y4ebHOM MpaKTUKM NO  MOMNYYEHUK  NEPBUYHBIX  HaBLIKOB  Hay4HO-
nccnenoBaTenbCckon paboTbl ABMASOTCS:
- bopMmupoBaHMe y obyvaromxcsa NpeacTaBfeHnst O COAEPKAHMM U NNAaHUPOBAHUN HAy4YHbIX
nccneaoBaHum;
- OCBOEHME MPUHUMMNOB M METOAOB HAy4yHOro uccrnegoBaHus B obnactn anddepeHumanbHbiX
ypaBHEHUN;
- npuobpeTeHMe HaBbIKOB MO MOMCKY pas3HoOoOpasHbiX WCTOMHUKOB WH(opmauumu;
cucTtemaTusaumm 1 aHanuaa gaHHbiX, paboTbl ¢ Hay4YHOW U y4eBHO-MeToaANYEeCKOn NuTepaTypon
no TeMaTuKe nccnenoBaHus;
- (pbopmupoBaHMEe  MpPaAKTUYECKUX  HaBLIKOB  caMocTosiTeNlbHOW  paboTbl,  HaBbIKOB
CaMOCTOATENBHOIO POPMYIMPOBaHMS BbIBOLOB;
- NPUMEHeHWe MaTeMaTU4eckoro annapata W dQyHOaMeHTamNbHbIX 3HAHUW K peLLEeHUto
KOHKPETHbIX NPaKTUYECKNX 3adau;
- OpMUPOBaHNE HABbLIKOB N YMEHUI N0 OCPOPMIEHNIO Pe3yribTaTOB Hay4HbIX UCCNegOoBaHWUM B
dopme oTt4yeToB no HAP, cTtaTen, 4oknagos 1 Apyrux BUAOB NydGnukauum,
- NpnobpeTeHne yMEHNN N pa3BUTUE HABLIKOB MPEe3eHTaLUn 1 3aLMThbl BbINOSTHAEMbIX paboT.

10. MecTo npakTukm B cTpyktype OINOI:

YyebHas npaktuka Mno MOfyyYeHUo MNepBUYHBIX HaBbIKOB Hay4YHO-UCCeAoBaTeNbCKOM
paboTbl OTHOCUTCS K BapuaTMBHOM 4Yactm 6noka B2 [lpaktuka (4acTtb, opmupyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHUN).

YyebHaa npaktvka 6GasvpyeTcsa Ha 3HAHWSX, YCBOEHHbIX MPU WU3y4eHUU CreayroLmnx
MaTtemaTuUyecKux OuUcuunnuH: anrebpa, aHanuTudeckas reomeTpusi, MaTeMaTn4yecknin aHanms,
AnddepeHumarnbHble ypaBHEHUSA U OPYIrnX.

YyebHas npaktuka Mno MOfyyYeHUo MNepBUYHBIX HaBbIKOB Hay4YHO-UCCeAoBaTeNbCKOM
paboTbl HeobxooMma AnNa ganbHEWWero ycnewHoro ¢OopMUpOoBaHUS NPOdEeCCMOHanbHbIX
KoMneTeHumMn oby4varowmnxca u  sBnsieTca npeawecTBylowen npaktmkon ana b2.B.02(H)
[MponsBoacTBEHHAs npakTuka, Hay4yHO-uccrnegoBaTeribcKas.

TpeboBaHus K No4roTOBKE 00y4atoLLNXCS:

3HaTb:

- OCHOBbl MaTemaTudeckoro aHanmsa: guddepeHunanbHOro U MHTEerpanbHOro
NCYUCNEHUS, TEOPUIO YUCITOBbIX U (PYHKUNOHAmNbHbLIX PAO0B;

- Teoputo 0ObIKHOBEHHbLIX AN depeHUmanbHbIX YypaBHEHWI;

- MeToAbl peLleHns anddepeHumanbHbiX ypaBHEHUI MEPBOro U BbICLLUMX NOPAOKOB;

- OCHOBbI KQ4€CTBEHHOW TEOPUM HaYvarnbHbIX U KpaeBbIX 3a4av;

- MeTOAbl peLleHns cucteMm 0bbIKHOBEHHbIX AnddepeHumanbHbIX YpaBHEHWUN;

- OCHOBbI @aHaNUTU4YECKON reoMeTpUN;

- OCHOBbI paboTbl C TEKCTOBbIMY (harnamu;

- MeToabl paboTbl C pasnUYHbLIMU MHAPOPMAaLIMOHHBLIMU PEeCYpCaMMU.

YmeTb:

- pewaTb O06blkHOBEHHble AuddepeHunanbHble YpaBHEHUS MNepBOro U BbICLUMX
nopsiaKoB;



- pewaTb cUCTEMbl OObIKHOBEHHbIX AndhepeHuUmanbHbIX YpaBHEHUN;

- ccnepgoBatb paabl Pypoe;

- IPUMEHsATb NpeobpasoBaHnsa Pypbe K peLleHnto 3aaay;

- COCTaBnATb rpaduvk U nepeyeHb NnaHMpyembix paboT Mo npakTuke B COOTBETCTBUM C
ee nNporpamMmmMon;

- COCTaBnATb  coaepxaHue
nccrnegoBaTenbckon paboThl;

- OCYLLEeCTBNATb KAYEeCTBEHHYK W rpamMoOTHYH paboTy C TEeKCTOBbIMW [OKYMEHTaMu U
dannamu;

- MONb30BaTbCS BCEMW AOCTYMHLIMU UHAPOPMALMOHHBIMU pecypcamu.

camocTosiTeNnlbHOM  paboTbl MO TeEMe  Hay4Ho-

11. Bua npaktukm, cnocob n coopma ee nposeneHus

Bua npakTuku (ee HaMmeHoBaHUe): yyebHas.

Cnocob npoBeaeHUs NpakTUKN: cTaunmoHapHas.

dopma npoBeaeHUsa NPakTUKN: HenpepbIBHAs.

PeanunsyeTcs yactnyHo B doopme npaktudeckon nogrotosku (Mr).

Obyvatowmncs npoxoguT npakTuky Ha 6ase kadedpbl ypaBHEHWA B 4YaCTHbIX
NPOU3BOAHBLIX U TEOPUWN BEPOATHOCTEN MaTemaTUdecKkoro dakynbteTa, a Takke B y4ebOHbIX
nabopartopusax matematTuyeckoro cakynoteta. Npegnonaraercs, 4To oby4varomeca akTUBHO
pabotatoT B 3HB Bl'Y, B 4acTHOCTH, C €€ 3NEKTPOHHbIMUM KaTanoramm n pecypcamu.

Obyuvatowmecss npoxoasat Y4YebHyr MpakTUKy Mno MNOMYYEHUO MNEPBUYHBLIX HAaBbLIKOB
Hay4HO-uccnegoBaTenbCckon paboTbl B TeYeHMe ABYX Hedelb.

12. NMnaHnpyeMble pe3ynbTaTbl OGYy4YeHUs NPU NPOXOXKAEHMU NPAKTUKKU (3HAHUA, YMEHUA,
HaBblKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HassaHwne Koa(bl) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHus
KOMMeTeHummn
MK-1 | CnocobHocTb cbopa, MK-1.1 | Buibupaet n 3HaTb: OCHOBblI COCTaBfEHUS MaTeMaTUYECKUX
00paboTkn, aHanm3a u aHanusunpyet mMogenen ans anddepeHunanbHbIX YpaBHEHUA.
nccrnegoBaHuin B MHdopMauumto ¢
obrnacTtv ypaBHeHUn B Lenbto YMeTb: MNpUMEHATb Ha MNpaKTUKE 3HaHUA O
YaCTHbIX MPON3BOAHbIX cocTaBneHus andpdepeHUnanbHbiX  ypaBHEHUAX C  LENblo
W ypaBHEHUN agexkBaTHOM COCTaBMEHNA W UCCNeadoBaHUs agekBaTHOM
MaTeMaTUYeCKON MateMaTU4eckon | MmaTemMaTUYEeCKON Mozenu, CBSA3aHHOM c
PU3NKK Moaenu TemaTuKOW Hay4YHO-UccnegoBaTenbckon paboThbl.
n3y4yaemoro
obbekTa
Bnapetb: TeopeTMyeckMMn  nogxogamum - K
CO30aHMI W WUCCNEeAoBaHMIO MaTeMaTU4YeCKnx
mMogenen B obnactm  auddepeHunanbHbIX
YypaBHEHUN, HaBblkaMu paboTbl B COBPEMEHHbIX
MHOPMALIMOHHBIX CUCTEMAX.
MK-1.3 | Ucnonb3yeT 3HaTb: OCHOBHble MeTodbl WUCCeaoBaHUs
MeToabl andpdepeHUnanbHbIX  YpaBHEHUA € Lenblo
nccrneaoBaHust aHanm3a CBOWCTB pELUEHMN COCTaBIEHHbIX
ypaBHEHUN B MaTemaTU4ecknx mogenen.
YaCTHbIX
NPOV3BOOHbIX U YMeTb: MCnonb30BaTh OCHOBHbIE, KIaccudeckme
ypaBHeHUi MeTodbl MccnegoBaHua  auddepeHumnanbHbiX
MaTemMaTU4eCKON | ypaBHEHWI C LieNblo aHanvM3a CBOWCTB peLleHUi
PU3MKKN C LENbIO | COCTABMEHHbIX MaTemMaTU4Yeckux Moadenen c
aHanuaa npuMeHeHnem yyebHom 7] cnpaBOYHON
Ka4yeCTBEHHbIX nutepaTtypbl, roTOBbIX METOAUK U anropuTMOB;
CBOWCTB CBeCTM uccnegyemylo 3agadvy k 6onee npocrton
peLleHnin AN N3y4eHUs 1 MOUCKa peLleHus!.




COCTaBJ1€HHbIX

mMaTematuyeckux | BnapgeTb: OCHOBHbIMU MeTodaMu nccnegoBaHus

moaenen andbdepeHumanbHbIX  YpaBHEHUMW C  Lenblo
aHanusa CBOWCTB pELUEHMA  COCTaBMEHHbIX
MaTemMaTU4EeCKMX MoAenem C npuMeEHeHneM
y4ebHON M CnpaBOYHOW NUTEpaTypbl, FOTOBbIX
METOOMK N anropuTMOB.

MK-3 CnocobHoCTb K MK-3.1 | AHanuaupyeTt 3HaTb: COBpeMeHHble cnocobbl K MeToabl
pelleHnio 3agav MHoroobpasue pa3paboTkm u peanu3aumm MaTemMaTUyYecKmx
aHanmnTU4eckoro COBPEMEHHbIX modenen B obnactm  auddepeHumnansbHbIX
xapakrtepa, cnocoboB YypaBHEHUN.
npegnonararoLmx pelleHns 3agad
BbIGOp 1 B obnactu YMeTb: oOpueHTupoBaTbcs B MHOroobpasum
MHoroobpasve ypaBHEHU B COBPEMEHHbIX cnocoboB NoCTpOEeHNs
aKkTyanbHbIX cnocoboB YacCTHbIX MaTeMaTU4eCKnx mMogenev n noucka pelleHus
pelleHns 3agad B NPOU3BOAHbLIX U 3agad B obnactu anddepeHumanbHbIX
obrnacTtu ypaBHeHUn B ypaBHEHUN ypaBHEHWN.

YaCTHbIX MPOM3BOAHBIX MaTemMaTu4eckomn

N ypaBHEHUM PU3nNKn BnapeTb: OCHOBHBIMWM MeTOA4AaMWU MOCTPOEHMUS U

MaTemMaTnyeckomn peanusaunn Moaenemn B obnactn

Pu3mKn anddepeHumnanbHbIX ypaBHEHWI ans
JanbHenwen ycnewHon npodeccMoHanbHoOn K
y4ebHOM OesATenbHOCTHU.

MK-3.2 | Beibupaet 3HaTb: MeToAbl M MpueMbl  ONnd  noucka
onTMMarbHbIN onTtuManbHoro cnocoba wccnegoBaHns 3agad
cnocob aHanuTM4eckoro  xapakrepa B  obnactu
nccnegoBaHust andbdepeHumanbHbIX YypaBHEHUNA.
3apay
aHanuTuyeckoro | Ymetb: npoBedd TwWaTternbHbIA  aHanus U
XapakTtepa B nccnegoBaHune MaTeMaTu4ecKomn Moaenu,
obnactu onMpasicb  Ha  KNacCUMYeCKyld  TEeopuo U
YpaBHEHU B COBPEMEHHbIE Hay4Hble OOCTUXEHWS,
YaCTHbIX onpenenaTb onTUMarnbHbIA cnocob
NPOU3BOAHBIX U nccnegoBaHus 3apay aHanuTU4Yeckoro
ypaBHEHUN xapaktepa B obnactm guddepeHumnanbHbix
MaTemMaTU4eCcKon | ypaBHEHUN.

PU3nKN
BnapeTb: Teopven N NpakTUKOM ONTUMAaIbHbIX
cnocoboB nccnefoBaHns 3a4ad aHanMTUYecKoro
Xxapaktepa B obnactm aunddepeHumnanbHbIX
YpaBHEHUN.

MK-3.3 | NpumeHseT 3HaTb: OCHOBHble NPUHUUNbI, uenb 7]
BblOpaHHbIV MEeTOOO0NIOTNI0 MPUMEHEHUs BbIGpaHHOro B xoae
MeToA aHanusa u uaeHTUprKaumm matemaTUdeckon
uccregoBaHus K | Mogenu MeToda  UCCrefoBaHus K - PELUEHUIo
pelwleHunio 3agaun | 3agadm un3  obnactm  auddpepeHumanbHbIX
B o6nacTtu YpaBHEHUN.
ypaBHeHu B
YaCTHbIX YmeTh: NPUMEHSTb BblIOPaHHbIN MeTop,
NPOU3BOAHBIX U UCCrnefoBaHUsA K PelleHUo  aHanuTUYecKUx
ypaBHeHui 3agaun B obnactv  anddepeHumanbHbIX
MaTemMaTU4eCcKon | ypaBHEHUN.

PU3NKN
BnapeTb: npvemMamu n anropyTMamm
MCMoSib30BaHUS BbIBpaHHOroO meToaa
NUCCNefoBaHUA K PELUEHMIO  aHanUTUYECKOM
3agaum B obmactu  anddepeHumnanbHbIX
ypaBHEHUA.

13. O6bemM NpakTUKU B 3a4eTHbIX eAnMHMLAX / aK. yac. — 3 3. e. / 108 ak. yacoB

dopma NPoMeXyTOYHOM aTTecTauumn 3a4eT




14. TpyaoemMkocTb NO BMAaM y4ye6HOM paboTbl

TpyooemMKkocTb
Bua yue6Hol paGoTel Bcero Mo cemecTtpam
4 cemecTp
u. Y., B hopme IMr1
Bcero yacos 108 108 -
B TOM YuUCTIE:
JIeKUMOHHbIe 3aHATUS (KOHTaKTHas i i i
paboTa)
MpakTnyeckne 3aHATUSA (KOHTaKTHas 5 5 i
paboTa)
CamocTtodatenbHasa paboTa 106 106 36
Toro: 108 108 36
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. CopepxaHue npaktuku (unu HUP)?!

Ne
n/n

Pasgenbl (atanbl)
NPaKTWKK

Buabl yuebHol paboTbl

lNodzomosumernbHbIl
(op2aHuU3ayUOHHbIU)

- PeweHue opaaHu3ayUoHHbIX 80MPOCO8;

- cocmaernieHue U ymeepxO0eHue MpuMepHo20 epaguka MPOXOXOeHUs
rpakmuku;

- UHCMpPYKMax rno mexHuke besonacHocmu;

- obwee 3HakoMcmeo ¢ codepxXaHUeM 3fIeKMPOHHO20 Kypca o Y4ebHou
npakmuke Ha obpaszosamesibHOU nnamgopme «SrIeKMpPOHHbIU yHUsepcumem
Blry»;

- U3y4yeHue HopMamueHbIX OOKYMEHMO8, C8s3aHHbIX C YuebHoU rnpakmukol ro
MOMTy4EHU0  NEPBUYHBIX HAaeblKO8 Hay4yHO-uccriedogamerisckoli  pabomsi:
UHCMPYKUUS, NnosioxeHue, paboyas npozpamma u opyaue;

- U3y4yeHue Memodu4YyecKux pekomeHOayul rno opaaHu3ayuu camocmosimesibHol
pabomabi 0byYaroUUXCS;

- U3y4deHUe U 0C80eHUe rpasusl OgOPMIIEHUS KYpCOBbIX U B8blMyCKHbIX
KeanugukayUuoHHbIX pabom;

- nodbop u u3ydyeHue JumMepamypHbIX UCMOYHUKO8 M0 meme y4yebHo20 u
Hay4HO20 uccrnedosaHus;

- OCHO8bI UHGbOpMayUOHHO-6ubiuoepaghu4ecKux 3HaHud.

OcHosHol
(uccnedosamenbckuli)

- CocmaeneHue npedsapumenbHbIX MnaHa U epaguka uHOusudyarnsHoU
pabombl 8 pamkax Y4ebHOU npakmuKku Mo MOJy4YeHU Mepe8uUYHbIX HasbIKO8
Hay4Ho-uccnedosamerbckol pabomsl;

- MOUCK, U3y4eHue, aHasu3, 8blbop, cucmemamu3ayusi Hay4YHbIX UCMOYHUKOS M0
memamuke Hay4Ho-uccriedogamersibckol pabomel;

- ¢opmuposaHue BeedeHusi: ucmopudeckas cripaska, uenb U 06bekm
uccriedosaHusi, akmyanu3zayus uccredogaHusi, €20 meopemu4yeckas U
npakmuyeckasi 3Ha4umMoCmab;

- rnonyqyeHue obyyarowumucss UHOUBUOyarnbHbIX rpakmu4yeckux 3aday u rouck
UX PpeweHusi, eKYaruwul meopemuyeckuli ob3op u aHanui3 usy4yaemol
npobniembl;  8blbop  meopemuyeckux U MemoOOSI02UYECKUX  OCHOB8
uccredosaHus; MameMamuyecKkylo ¢hopManusayuto ocmasseHHbIX 3aday
(mocmpoeHue u obocHogaHUe Mamemamu4yeckux modenel); ebibop Memodos U,
cobcmeeHHO, peweHUe MamemMamuyeckux Mooesiel, [MOCMPOEHHbLIX O
UHOueuUdyarnbHbIM 3adaHusaM (*);

- oghopmrieHue peuweHus 3aday ¢ nodpobHbIM onucaHuem mex sudos pabom,
Komopble 0by4arowulicss 8bIMOJSIHAM 8 MPOUECCe BbIMOSIHEHUS MPaKMmMu4YecKux
3adaHul, ornucaHusi yMeHUl U HaeblK08, OCB0EHHbIX U MPUMEHEHHbIX 8 X00e
poxoxo0eHusi Y4ebHOoU npakmuKu Mo rosly4eHUto NepeuYHbIX Ha8bIKO8 Hay4yHO-
uccriedosamersbckol pabomsi (*);

- chopmuposaHue 3akrro4eHus: 8bi800bI O peasiudayuu rnocmasseHHbix uerned,
O 8bIMOMIHEHUU CQOPMYNUpPO8aHHbIX 3ada4y, O pesyrnbmamax npooesaHHoU
pabomel.

Uimoeosnili
(UHpOpMayUOHHO-

- Obpabomka cobpaHHbIX OaHHbIX, BbIMOMHEHHbIX Mpakmu4yeckux 3adaHul u
co30aHHbIX  Mamepuanog [0  0CHO8aM  Hay4HO-uccriedogamersibcKol




aHanumudeckud) dessmenbHOCMU 8 coomeemcmeuu ¢ obwum u uHOusuOyasbHbIM MfaHamu
rnpoxoxoeHusi Y4ebHoU npakmuku, ux cucmemamu3sauyusi U rpoeepKa;

- CmpyKmypupogaHue mekcma Hay4Hoe20 uccrnedoeaHus;

- ochopmrieHUe pPyKoOnucu C UCIMOMb308aHUEM PasfiuyHbIX MEKCMO8bIX U
gpopmyribHbIX pedakmopos (*);

- chopmuposaHue u ogpopmneHue Omyema rno Y4ebHou rnpakmuke.

4. | Omyem~Hbll - lNpoxoxdeHue mecmuposaHusi Ha ropmarsne «3NEeKMPOHHbIU yHuUsepcumem
Blry,

- Omyem obyyarowuxcss rno pesynbmamam y4ebHOU npakmuku 8 yCmHOU
gopme: cobecedosaHue, obcyx0eHuUe U omeembl Ha 80POChHI;

- 0m3bl8 pyKkogoOumesis MpakmuKku, OUEHKa pe3yrnbmamos u docmuxeHul
obyuarowuxcs no umoaam Y4yebHoul npakmuku;

- nodsedeHue umMo2o8 Y4yebHoU npakmuku o fofy4eHuto nepeuYHbIX HasbiKos
Hay4Ho-uccnedosamernbckol pabomsi.

Lyye6ras fnpakmuka J4acmu4yHo peasnudyemcsi 8 chopme ripakmudeckol nodz2omosku. (*) ommeyeHo codepxkaHue pa3dersios,
peanusyembix 8 hopMe npakmudeckol rnod2omosKu.

16. MNepeyeHb y4eOHOM nuTepaTypbl, pecypcoB ceTu «MHTepHeT», HeoGXxoaUMbIX Ans
NPOXOXAEHUA MPAKTUKN
a) OCHOBHas nuTepaTtypa:

Ne n/n NcTouHUMK

Mameeesa, E. B. ObbikHo8eHHbIe OughghepeHyuarnbHble ypasHeHus ;| y4ebHoe rnocobue / E. B.
Mameeesa. — Xabapoeck : ABIYFIC, 2021. — 61 c.— Tekcm : a5eKmpoHHbIl // JlaHb :
anekmpoHHo-6ubnuomeyHas cucmema. — URL: https://e.lanbook.com/book/259457. — Pexum
docmyna: Oria aemopus. rosb3oeamersed.

Knaccugpukayusi dughgpepeHyuanbHbiX ypasHeHUU ¢ YacmHbIMU Mpou3eodHbIMU. TocmaHoeka
OCHOBHbIX 3a0a4y Mamemamu4eckol husuKku [BreKmpoHHbIl pecypc] : y4ebHo-memoduyeckoe
rnocobue : [Ona cmyd. 3-20 Kypca mam. ¢hak., 0na HanpaeneHul: 01.03.01 - Mamemamuka,
01.03.04 - [IpuknadHasi mamemamuka, 02.03.01 - Mamemamuka U KOMMbIHMEPHbIE HayKU,
01.05.01 - ®yHOameHmanbHass Mamemamuka U mexaHuka] / BopoHex. eoc. yH-m ; cocm. : A. B.
Mywko, A. C. PabeHko. — 3nekmpoH. mekcmosbie 0aH. — BopoHex : Usdamenbckuli Oom
Bry, 2018. — 3Baan. ¢ mumyna skpaHa. — C80600HbIlI Oocmyn u3 uHmpacemu Bl'Y. —
Tekcmosnil ¢hatin. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-179.pdf>.
lMpakmuyeckue 3aHAmMus o kKnaccugukayuu OughgbepeHyuarnsHbIX ypasHeHUl ¢ YacmHbIMU
Mpou3800HbIMU [ONeKmpOoHHbLIU pecypc] : y4ebHo-Memodudyeckoe rocobue : [0ndg cmyd. 3-eo
Kypca MamemMamu4yeckoeo ¢hakynbmema, 0ns HanpasneHut: 01.03.01 - Mamemamuka, 01.03.04
- lpuknadHass mamemamuka, 02.03.01 - Mamemamuka u komrbiomepHble Hayku, 01.05.01 -
@yHdameHmanbHasi Mamemamuka u mexaHuka] / A. B. ywko, A. C. PsbeHko, BopoHex. 20c.
YH-m. — 3neKkmpoH. mekcmossie daH. — BopoHex : Msdamenbckuli 0om BIY, 2018. — 3aen. ¢
mumyrna 3kpaHa. — (Ce0600HbIli ocmyn u3 uHmpacemu BlY. — Tekcmoenbili ¢hatisn. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-186.pdf>.

Odosuu B. I. Mamemamuueckue modenu ecmecmeeHHbIX HayK [OrekmpoHHbIlt pecypc] / B. U.
HOdosuy. — 1-e u3d. — CaHkm-llemepbype : JlaHb, 2011. — 336 c¢. — KHuea u3 Kosnnekyuu
JlaHb - Mamemamuka. — ISBN 978-5-8114-1118-4. —
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=689>.

6) pononHuTenbHas nuTepaTypa:

Ne n/n MICTOYHMK

Knaccuyeckue u cospemeHHbie Memoodbi ypasHeHUl MameMamu4eckol ¢hu3uku 8 npumepax u
3adavax : y4ebHo-memoduyeckoe rnocobue 0Ons 8y3oe : [0ns cneyuasbHocmedl: 010501 -
lNpuknadHass Mamemamuka U  uHgpopmamuka, 010901 - MexaHuka, 010503 -
Mamemamuueckoe obecriedeHue U adMuHUCMpUPOBaHUE UHGOPMAaUUOHHbIX cucmem] /
BopoHex. eoc. yH-m ; cocm. : M. U. Beikosa, FO. B. 3acopuH. — Boporex : UIMNL BI'Y, 2010. —
28 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-210.pdf>.

JucbgbepeHuyuarnbHbie ypasHeHUs1 [OreKmpoHHbIU pecypc] : KOHCeKmMbl JeKyul, 80rpoch! u
3adayu : [mocobue Onsi cmyd. cneyuansHocmu 02.03.01, dnss cmyd. 2 k. OHes. omd-Hus]. Y. 1.
OnemeHmapHass meopusi / BopoHex. eoc. yH-m; [cocm. : U. H. [psdko, f1. Il. lNemposa]. —
3OnekmpoH. mekcmosbsie daH. — BopoHex, 2015. — 3aan. ¢ mumyn. skpaHa. — Ce80600HbIl
docmyn us uUHmpacemu Bry. — Tekcmoenble ¢padinsi. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf>.



http://www.lib.vsu.ru/elib/texts/method/vsu/m18-179.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-186.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%AE%D0%B4%D0%BE%D0%B2%D0%B8%D1%87,%20%D0%92.%20%D0%98.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=689
https://lib.vsu.ru/zgate?follow+3565+RU%5CVSU%5Cbooks_2009%5C24376%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+3565+RU%5CVSU%5Cbooks_2009%5C24376%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+3565+RU%5CVSU%5Cbooks_2009%5C24376%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+3565+RU%5CVSU%5Cbooks_2009%5C24376%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+3565+RU%5CVSU%5Cbooks_2009%5C24376%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+3565+RU%5CVSU%5Cbooks_2009%5C24376%5B1,12%5D+rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-210.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf

JucbgbepeHyuanbHbie ypasHeHUs1 [OreKmpoHHbIl pecypc] : KOHCreKmbl feKkyud, 8ornpock! u
3adayu : [nocobue 0Ons cmydeHmos creyuanbHocmu 02.03.01, dnsa cmydeHmoe 2 Kypca
OHesHoO20 omdeneHus]. Y. 2. Badayu Kowu / BopoHex. eoc. yH-m; [cocm. : U. H. lNpsadko , J1. I1.
lMemposa]. — BnekmpoH. mekcmoebie 0aH. — Boporex, 2015. — 3aan. ¢ mumyrn. akpaHa. —
Ce0600HbIl docmyn u3 UHmMpacemu Bry. — Tekcmosnbie ¢adsnbil. -
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf>.

LucbgbepeHyuarnbHbie ypagHeHUs1 [OrneKmpoHHbIU pecypc] : KOHCreKmbl fieKyul, 80rpockl U
3adaHus : [mocobue dnsi cmyd. cneyuanbHocmel 02.03.01, 01.03.04, 01.05.01 u 10.05.04] :
[0ns1 cmyd. 2-20 Kypca dHesHO20 omd-Hus |. Y. 3. JluHelHble ypasHeHUs1 / BOPOHEX. 20C. yH-m;
cocm. : J1. . Nemposa, UN. H. lNpsidko. — SnekmpoH. mekcmosbie OaH. — Boponex, 2018. —
3aen. ¢ mumyna skpaHa. — Ce0600HbIlU docmyn u3 uHmpacemu BI'Y. — Tekcmosebie ¢halnebl.
— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf>.

JucbbepeHyuarnbHbie ypasHeHUs1 [OrneKmpoOHHbIU pecypc] : KOHCnekmbl feKyul, 80rpochkl U
3adaHus : [mocobue dns cmyd. cneyuansHocmel 02.03.01, 01.03.04, 01.05.01 u 10.05.04] :
[0ns cmyd. 2-20 kypca OHesHO20 omOa-Hus |. Y. 4. Yemoiddusocme / BopoHex. eoc. yH-m; cocm.
:W. H. lNpsadko, f1. 1. lNemposa. — 3nekmpoH. mekcmossie daH. — BopoHex, 2018. — 3aan. ¢
mumyna akpaHa. — C80600HbIl docmyn u3 uHmpacemu BI'Y. — Tekcmosbie halsbl. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf>.

10

YpasHeHusi Mamemamudeckol ¢pusuku. [ononHumernbsHble anasbl [OnekmpoHHbIl pecypc] /
M. M. Kapuesckuti, M. ®. Masnosa. — 2-e u30., don. — CaHkm-llemepbype : JlaHb, 2016. —
276 c¢. — KHueza u3 kKonnekuyuu JflaHb — Mamemamuka. — ISBN 978-5-8114-2133-6. —
<URL:http://e.lanbook.com/books/element.php?pll id=72983>.

11

YpasHeHusi mMamemamuyeckol u3auku. [lpakmukym no peweHuro 3aday [OneKmpOHHbIL
pecypc] /B. M. EmenbsiHos, E. A. PbibakuHa. — 2-e u30., cmep. — CaHkm-llemepbype : JlaHb,
2016. — 216 c¢. — PekomeHdosaHO YuebHo-memoduyeckum 06beduUHeHUeM o
yHUBEpPCUMEeMmMCKOMY MOUMeEXHUYECKOMY 0bpa3oeaHuro 8 kavyecmee y4ebHo20 rnocobusi Ons
cmyOGeHmo8 8bICWUX y4ebHbix 3asedeHul, 0by4arWUXCs M0 HanpasiaeHusM no02omoeKu
« TexHuyeckas ¢pusuka» u «llpuknadHas mexaHuka. — KHuza u3 konnekyuu JlaHb - Qusuka. —
ISBN 978-5-8114-0863-4. — <URL:http://e.lanbook.com/books/element.php?pll id=71748>.

12

TpyxaH A. A. ObbikHOBEHHbIE OubhepeHyuarbHbIe ypagHeHUs1 U MemoObl UX peuweHusi. Psdbl.
AnemMeHmMbl 8apuayUOHHO20 UCHUCIEHUS] [OrneKmpoHHbIU pecypc] : y4ebHoe rocobue / A. A.
TpyxaH, T. B. OeopodHuKkosa. — 1-e u3d. — CaHkm-llemepbype : JlaHb, 2019. — 268 c. —
KHuza u3 konnekyuu JlaHb - Mamemamuka. — |ISBN 978-5-8114-3445-9. —
<URL:https://e.lanbook.com/book/111893>.

13

Habop mamemamuueckux mexkcmos e MathType/Word : yuebHo-memoduyeckoe nocobue Ons
8y308 / BopoHex. eoc. yH-m; cocm. : A. B. ywko, J1. B. bespydykuHa, E. H. Ceupudosa. —
Boponex : JIOM Bry, 2007. — 59 ¢ : un. — bubnuoep. : c¢b59. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may07211.pdf>.

14

YucneHHble  MemoObl  peweHUss  OBbIKHOBEHHbIX  OugbchepeHyuarnbHbIX  ypasHeHul
[OnekmponHbIli pecypc] : y4ebHo-memoduyeckoe rocobue : [Onsi cmyd. 3-20 u 4-20 Kypcos
mam. c¢bak. ecex HanpaesneHul] / BopoHex. eoc. yH-m ; cocm. : [. B. KocmuH, M. H.
Heb6ornbcuna. — 3nekmpoH. mekcmosbie 0aH. — BopoHex : Msdamernbckuti dom BI'Y, 2018. —
3azn. ¢ mumyna skpaHa. — C80600HbIlU docmyn u3 uHmpacemu BI'Y. — Tekcmosnbil ¢hatin. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-66.pdf>.

15

OcHoebl pabombi ¢ 351ekmpoHHbIMU 0okymeHmamu 8 LIBREOFFICE [OnekmpoHHbIl pecypc] :
y4yebHo-Memodudeckoe nocobue : [0ns cmyd. 04HO20 omO-HUsl ¢haK. KOMIMbLIOMepP. HayK rpu
usydeHuu OucuyunnuHbl  "Cucmembl  0020mMOBKU  3MIEKMPOHHbLIX  OOKymeHmos",  0ns
HanpaseneHut : 09.03.02 - WHpopmayuoHHble cucmembl U mexHosoeuu, 09.03.04 -
lNpoepammHas uHxeHepus, 09.03.03 - lNpuknadHas uHopmamuka 8 3koHomuke, 10.03.01 -
UHpopmayuoHHas 6esonacHocms] / BopoHex. 2oc. yH-m; cocm. : E. A. KonbimuHa, A. B.
KonbimuH. — 3nekmpoH. mekcmosble 0aH. — BopoHex : sdamenbsckuli dom BIY, 2019. —
3aan. ¢ mumyn. skpaHa. — C80600HbIU docmyn u3 uHmpacemu BI'Y. — Tekcmosbit ¢halin. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-25.pdf>.

B) MHGOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (0duumanbHble pecypcbl UHTEPHET):

Pecypc

http://www.lib.vsu.ru - asrfekmpoHHbIU Kamarsoza u ariekmpoHHas 6ubnuomeka SHGE BI'Y

https://e.lanbook.com/ - anekmpoHHO-6ubnuomeyHas cucmema "/laHb"

http://www.studmedlib.ru - anekmpoHHo-bubnuomeyHasi cucmema "KoHcynbmaHm cmydeHma"

http://www.kuchp.ru — anekmpoHHbIl calim kagheOpb! ypagHeHUl 8 YaCMHbIX MPOU3BOOHbIX U
meopuu seposimHocmel MamemMamu4yecko20 ¢hakyrnbmema

Ne n/n
1
2
3
4
5

http://www.edu.ru - ®edeparbHbili nopmarn «Pocculickoe obpa3zosaHue»



http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf
http://e.lanbook.com/books/element.php?pl1_id=72983
http://e.lanbook.com/books/element.php?pl1_id=71748
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%A2%D1%80%D1%83%D1%85%D0%B0%D0%BD,%20%D0%90.%20%D0%90.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/111893
http://www.lib.vsu.ru/elib/texts/method/vsu/may07211.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-66.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-25.pdf
http://www.lib.vsu.ru/
https://e.lanbook.com/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
http://www.kuchp.ru/
http://www.edu.ru/

17. OOpasoBaTtefibHble TEeXHONOrMU, MPUMEHsIieMble NpU NPOBEAEHUUN TMPAKTUKU W
MeToAuYeCcKMUe yKasaHusa OnAa oby4varowmxcs No nNpoxXoXaeHUIO NPaKTUKN

Mopsigok npoBeaeHus Y4yebHoM NpakTUKU MO MOMYyYEHUO NEPBUYHBIX HABbIKOB Hay4HO-
nccrnegoBaTtenbCckon paboTbl pernaMeHTUpyeTcsa cnegyowmmm HoOpMaTUBHBIMU JOKYMEHTAMM:

- BIyY 2.1.12 — 2020 VIHCTpyKuMa o nopsgke opraHvM3aumm npakTm4eckon noLroTOBKU
oby4aroLmxca No OCHOBHbLIM 0bpasoBaTenbHbLIM NporpaMmmMmam;

- M Bry 2.1.02.0103016 — 2019 llonoxeHne o nopsigke MNPOBeAEHUS MNPaKTUK Mo
HanpasneHuto nogrotoskn 01.03.01 MatemaTuka (bakanaspuar).

YyebHass npakTuka Mo MOMyYEeHU MNEPBUYHbIX HAaBbIKOB Hay4HO-MUCCreaoBaTeNbCKOM
paboTbl NpoBoANTCA B (POPME KOHTAKTHOM WM CaMOCTOATENbHOW paboTbl oby4varolmxcs nog
PYKOBOACTBOM MpenodasaTenss OT Kadeapbl, B BUAE MNOCTOSAHHbLIX KOHCyNnbTauum W
B3aMMOAENCTBUI MeXay CTyaeHTaMn U pyKoBOAUTENEM NpakTUKK. Peanusauunsa npaktnyeckom
NoaroTOBKM [OOMyCKaeTcs C MCMNONb30BaHMEM 3NEKTPOHHbLIX 0OpasoBaTesnbHbIX TEXHOMOMMN.
PykoBogutens Y4yebHOW npakTUKM okKasbliBaeT 0byyarolwmMmMcss MeTOAMYECKYH MOMOLb Mpu
BbIMOSIHEHUM ONpefeneHHbiX BUOOB paboT, CBA3aHHbIX C KX Oyaywien ydyebHOW, HayyHo-
nuccrnegoBaTenbCckon UM NpodheccnoHanbHON  OeATeNnbHOCTLIO;  BblOaeT  MHAMBUAYASbHbIE
nNpakTU4YecKne 3agaHusl, a Takke CNUCOK PEeKOMEHOYEMOW K MW3Yy4YEeHU0 nuTepatypsbl,
oxBaTblBalOLWEN BCe acnekTbl WU aTanbl NPOXoXaeHust Y4ebHOM NpakTUKK; ocyllecTBnsaeT
KOHTPOSNb 3a BbINOMIHEHMEM obyvarowmmuca oblero w“  UHOMBMAYaNbHOrO  MiaHoOB
NPOXoXaeHus y4ebHON npakTUKu.

CamocTosiTenbHas pabota pernameHtupyetca  [lonoxeHnem 06  opraHusaumm
CaMOCTOATENbHON paboThl 0by4vatowmxca B BopoHEXXCKOM rocyaapCTBEHHOM YHUBEPCUTETE.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHne NPaKTUKK:

Ana npoBedeHus Y4yeOHOM nNpakTUKW, Kak MpaBuio, UCnonb3yTcs nabdopatopuu,
KOMMbIOTEPHbIE  KNAacCbl, OCHALLEHHble HeobXxoauMMbIM  NporpamMHbIM  obecneveHunem,
3NEKTPOHHLIMU Y4EeBHBLIMM MOCOBMSMIN, NMOUCKOBOW CUCTEMOWN, NUMEIOLLEN BbIXOA B rnobanbHyto
ceTb VIHTepHeT.

AyaouTtopus kadeapbl ypaBHEHUIN B YaCTHbIX MPOM3BOAHbIX U TEOPUM BEPOSATHOCTEN AN
npoBeAeHUss UHONBMAYANbHbIX KOHCYINbTaUUNn N NPOMEXYTOYHOM aTTecTalumm pacnosioxxeHa no
agpecy: 394018, r. BopoHex, nnowagb YHuBepcuteTckad, aom 1, nomeweHue |, aygutopus
308.

KomMnbtoTepHbIN Kracc, aygutopus Ans rpynnoBbiX U MHAMBUMAYANbHbBIX KOHCYNbTaLWi,
rnomelleHne Ons camocToaTenbHOW paboTbl HaxoouTcs no agpecy: r. BopoHex, nnowanb
YHusepcuteTckas, gom 1, nomewleHue |, aygutopus 310.

NNabopatopus ayn. 310 «MopenupoBaHus U NPOEKTUPOBAHUS  MHMOPMALMOHHBIX U
aHanNUTU4YECKNUX CUCTEM».

OcHaLEHHOCTb crneuManbHOro MOMELLEHNA U MOMELUEHNs AONs CaMOCTOATENbHOM
paboThbl:
crneuvanmsMpoBaHHaa Mebenb, KOHOMLUMOHEpP, [OCKa MapkepHas, 9KpaH Ha TpeEHOore;
MOOMMbHBIA KOMMNBIOTEPHbIA Knacc — 21 WT.; MyNbTUMEOUNHbIA KOMMNEKC Ans obecneveHus
BO3MOXHOCTM  MpPOBEAEHUA  JieKUMA W NPaKTUYeCKUX 3aHATUA B OHIaH-pexuMme;
WHTepakTuBHbIN cTon moaens BM Class; nepcoHanbHbli komnbtoTep: Kraftway - 12wt
NpoeKTOop; NpUHTEep/konup/ckaHep (nasepHbin) HP.

lMepeyveHb NMUEH3MOHHOIO NporpaMMHoOro obecnedeHusi. Peksmsntbl NogTBEPXKOAKOLLETO
AOKyMeHTa:

Ubuntu (6ecnnatHoe u/unu ceoboaHoe MO, nuueHauns: https://ubuntu.com/download/desktop)
Visual  Studio  Community  (6ecnnatHoe  w/vnn  cBobogHoe 1O,  nuueH3us
https://visualstudio.microsoft.com/ru/vs/community/);

LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe u/unu csobogHoe 10O,
nuueHsuna: https://ru.libreoffice.org/about-us/license/);

Lazarus (GNU Lesser General Public License (LGPL), 6ecnnatHoe w/unun csobogHoe [0,
nuuen3una: https://www.lazarus-ide.org/index.php);



https://ubuntu.com/download/desktop
https://ru.libreoffice.org/about-us/license/
https://www.lazarus-ide.org/index.php

Free Pascal (GNU General Public License (GPL), 6ecnnatHoe w/unu csobogHoe [10,
nuueHsunsa: https://www.freepascal.org/fag.html);
NetBeans IDE (GNU General Public License (GPL), 6ecnnatHoe wu/unu csobogHoe [10,
nuueHsuns: https://netbeans.org/cddl-gplv2.html);
Python 2/3 (Python Software Foundation License (PSFL), 6ecnnatHoe w/vnn csobogHoe 10,
nuueHsuns: https://docs.python.org/3/license.html);
Gimp (GNU General Public License (GPL), 6ecnnatHoe w/vnn csobogHoe [0, nuueHsus:
https://www.gimp.org/about/);
Inkscape (GNU General Public License (GPL), 6ecnnaTtHoe u/unu cesoboaHoe MO, nuueHaus:
https://inkscape.org/about/license/);
MiKTeX (Free Software Foundation (FSF), 6ecnnatHoe w/vunn csobogHoe MO, nuueHsus:
https://miktex.org/copying);
TeXstudio (GNU General Public License (GPL), 6ecnnatHoe n/unun ceoboagHoe MO, nuueHauns:
https://texstudio.org/);
Maxima (GNU General Public License (GPL), 6ecnnaTtHoe u/unn ceobogHoe O, nuueHsus:
http://maxima.sourceforge.net/fag.html);
Denwer (6ecnnaTtHoe u/vnn ceoboaHoe MO, nuueHaus: http://www.denwer.ru/fag/other.html);
1C: MpegnpuaTtue 8 (6ecnnatHoe n/vnn cBobogHoe Mno, NUUEH3NS:
https://v8.1c.ru/predpriyatie/questions licence.htm);
Foxit Reader (6ecnnatHoe n/vunu ceobogHoe MO, nuueHsna https://www.foxitsoftware.com/pdf-
reader/eula.html);
Deductor Academic (Academic Free License, 6ecnnatHoe n/unu cesoboaHoe MO, nuueH3uns:
https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf);
WinDjView (GNU General Public License (GPL), 6ecnnaTtHoe n/vnun ceobogHoe MO, nuueHsus:
https://windjview.sourceforge.io/ru/);
7-Zip (GNU Lesser General Public License (LGPL), 6ecnnatHoe w/vnn cBobogHoe [10,
nuuyensunsa: https://www.7-zip.org/license.txt);
Mozilla Firefox (Mozilla Public License (MPL), 6ecnnatHoe u/vwnu csobogHoe MO, nuueHsns:
https://www.mozilla.org/en-US/MPL)/);
VMware Player (6ecnnatHoe n/nnm cBobogHoe Mno, NUUEH3nA:
https://www.vmware.com/download/open_source.html);
VirtualBox (GNU General Public License (GPL), 6ecnnaTtHoe u/vnn ceoboaHoe MO, nuueHaus:
https://www.virtualbox.org/wiki/Licensing FAQ)

[Ons camocTtoAaATenbHOM paboTbl BO3MOXHO WCMONb30BaHME MOMELLEHUN 30HanbHOWM
Hay4YHoun BmnbnuoTtekn BI'Y n ee anekTpoHHOro katarnora.
19. OueHouYHble cpeacTBa ANs NPoOBeAEHMA TEeKylleM UM NPOMEeXYTOYHOM aTTecTauum
oby4aroLwmxcs No NpakTmkKe

HanmeHoBaHue NuaukaTop(bl
Ne | paspena ancumnnmbi K?_::I';‘(’;f” mf‘cmmeﬁim) OueHouHbIe CPeacTBa
(mopgyns) KOMMeTeHUuUn
MK-1.1
MK-1 MnK-1.2
1 NoarotoBUTENbHBLIN MK-1.3 OTyeT no Y4uebHol npakTuke
(opraHu3aumnoOHHbIN) MK-3.1 MHausuayansHble 3agaHus
MK-3 MK-3.2
MK-3.3
MK-1.1
MnK-1 MnK-1.2
5 OcHosHoM MK-1.3 OTyeT no YyeBHoW npakTuke
(nccnepoBaTenbCKuin) MK-3.1 WHamBugyanbHble 3agaHvs
MK-3 MK-3.2
MK-3.3
SaKIoUNTENbHbIN MK-1.1 OTy4eT no YyebHoii npakTuke
3 (MHdpopmMaumnoHHo- MK-1 MK-1.2 " P
aHanMTU4ecKui) MK-1.3 HANBUAYarbHBIC SafaHNs
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lMpomexyToyHasa aTTecTaums U
HOMBMAOYanbHble 3a4aHNS
dopma KOHTpons — 3a4eT
TecToBbIE 3a4aHNSA

20. TvnoBble OLEHOYHbIe cpeAcTBa M MeToAM4YecKue MaTepuanbl, onpegensiowme
npouenypbl OLLEHNBAHUA U KPUTEPUN UX OLleHUBAHUS

20.1 TekywWwMin KOHTPOJSb YCNEBAaeMOCTH
KoHTponb ycnesaemMocTn no AUCLMIMIIMHE OCYLLECTBNAETCA C MOMOLLBIO CrieayoLWwmx
OLEHOYHbIX CPEeaCTB:

nHaMBUAYanbHble 3a4aHns, TECTOBbIE 3aaHUS.

Hepequb npuMepHbIX HAuBUAyarnibHble 3aaaHuUA Aans o6yt|a|ou4v|xc9|

1. Hanucatb BBegeHve no TemaTuke HayyHoro wuccriegoBaHus  «OB6bIKHOBEHHbIE
anddepeHuUmanbHble YpaBHEHUS: TEOPUS, NPaKTUKa U NPUIIOXEHNS» . UICTOPUYECKas CrnpaBKa,
uenb M O0OBbEKT uccnefoBaHus, akTyanusaumsa UuccrneaoBaHusi, ero TeopeTuyeckas W
npakTn4eckas 3Ha4nMMOoCTb.

2. MocTponTtb N obocHoBaTb MaTtemMaTudeckme mMoAdenu Ansa noctaBneHHblX 3agad. Hantm mnx
peLeHus.

3. Nlcnonb3y4a pasnuyHble TEKCTOBLIE U (hOopMyrbHbIE pefaKTopbl, chopMmpoBaTb N OPOPMUTL
CTPYKTYPUPOBAHHbIA TEKCT Hay4yHOro WUCCNefoBaHus, BKIHOYaKOLWMIA: TeopeTuyeckuin ob3op U
aHann3 udyyaemonm npobnembl; BbIOOP TEOPETUYECKMX U METOLONOMMYECKMX OCHOB
nccrnegoBaHnd; MaTtemaTuMyeckyt dqopmManu3aumio NocTaBfeHHbIX 3agadvy  (MOCTpoeHue U
oboCHOBaHME MaTeEMaTUYECKMX Moaenen); BblOOp MeTogoB WM, COOCTBEHHO, peLleHune
MaTemaTUyecKux Moaenen, NOCTPOEHHbIX NO MHAMBMAYaNbHbLIM 3a0aHUSM.

4. Cpenatb 3akntoyeHue: BbiBOAbI O peanu3auuu MNOCTaBIEHHbIX LUENen, O BbIMOMHEHUN
chopMynNUpOBaHHbLIX 3afay, 0 pesyrnbTatax npogenaHHon paboThbl.

5. Cosgatb CnMCOK M3y4YEHHOW, UCMONb3yeMOW, 3anfiaHMPOBaHHOM K MU3YYEHUIO NUTEpaTypbl,
BKMNtOYasa KHUMN, y4eOHUKK, y4ebHO-MeToanYeckmne nocobusi, Hay4Hble ctatbu 1 npoyvee. CnmMcok
nutepaTtypbl 0oOPMUTL B COOTBETCTBME CO BCcemu Oubnuorpadumyecknmm TpeboBaHUsMU U
HOpMaMu.

NMocTtaHoBKa 3apayd

BapuaHT 1
1. UnnuHapuyecknii pesepsyap ANWUHOW 5 M 1 JuamMeTpoM OCHOBaHWUS 4 M pacrnonoXeH ropusoHTanbHoO
1 HanomnHeH Bodouv. 3a kakoe BpeMsi BOAA, 3anornHALWasa pe3epsyap, BbITeYeT U3 HEro Yepes Kpyrroe

1 . .
oTBepcTve paguyca I M, Haxo4slleecs B AHe pe3epByapa Ha YpOBHE CaMOMN HUXKHEN 13 06pasyoLLmX

uunuugpa.
2. CBoboOOHO BUCALLAs Ha KpHOKe OAHOpoAHas Lenb COCKanb3blBaeT B HEro nog AeWCTBUEM CUIbl
TSHKECTU (TPeHnemM MOXHO npeHebpeys). Onpegenntb, 3a Kakoe BPeMsi COCKOMb3HET C KpHoka BCS Lienb,
€CNn B HavarnbHbIl MOMEHT BPEMEHM Lenb Haxoaunacb B COCTOAHWMM MOKOS, a ANMHA Uenu ¢ OQHOWN
CTOPOHbI KptoKa Obina paesHa 7 M, a ¢ gpyron 11 m.

BapwuaHT 2



1. Unnungpuryeckun pesepsyap € BbICOTON 8 M 1 AUaMeTPOM OCHOBaHUS 4 M NOCTaBfEH BEPTUKANBbHO U
HanonHeH BoAoOW. 3a Kakoe BpeMsi BOAA, 3arnonHALas pe3epByap, BbITEYET U3 HEro Yepes Kpyrrnoe

1
oTBepcTve paguyca 4 M, COenaHHoro B AHe pesepsyapa.

2. OnpegenuTb 3aKOH ABMXEHUS1 MaTepuanbHOM TOYKM MacCbl M, nepemeLyaroLleincs no NpsiMon noa
BMMAHMEM BOCCTaAHABNUBAKOLWIEN CWMbl, HANPaBMEHHOW K Hayany oTcyeTa nepemMeLlleHuin u npsiMo
NPOMNOPLMOHANbHON PacCTOSIHAKO TOYKM OT Havana oTcyeTa, ecnv CONPOTUBMEHUE Cpefbl OTCYTCTBYET,
a Ha TOYKy AeNCTBYeT BHelHsAA cuna F = Asinat .

BapuaHT 3
1. B KOHMYECKYIO BOPOHKY C OTBEPCTUEM MMOWAaAbl0 @ CM? U YoM 2q NpU BEPLUMHE KOHyca HanuTa
Boga Ao ypoBHs H cm Hapg otBepcTuem. Haiitu 3aBUCMMOCTb Mexay NnepeMeHHON BbICOTON YPOBHS
Boabl h B BOpoHke M BpemeHem wucTeuveHusi t. OnpenenuTb MOMHOE BpPeMs UCTEYEHUs BOAbl U3
BOPOHKW, €CMNW U3BECTHO, YTO NOMOBUHA BOAbI BbITEKAET 3@ 2 MUHYThI.
2. MaTepuanbHasa Tovka Maccbl m awxkeTcs no ocu OX nop AencTBMEM BOCCTaHaBNMBaOLWEN CUnbl,
HanpaBIieHHOM K Hayany KoOoOpAMHaT U NPONOPLIMOHANbHOM PacCTOSAHMIO ABWXKYLLIENCA TOYKM OT Hayana;
cpega, B KOTOPOW MPOUCXOOUT  OBWKEHWE, OKasblBaeT [OBWKEHWD TOYKM  COMPOTUBIEHWUE,
NPONOPLMOHANbHOE CKOPOCTU ABMKEHMS. HanTy 3aKOH ABUXKEHMS.

BapwvaHT 4
1. Onpegenute Bpemsi, HeobGXoaMMOe AN YCTAHOBIEHWSI OAMHAKOBOIO YPOBHS XXMAKOCTU B AOBYX
coobujatolmxcss cocyaax. Manoe oTeBepcTue Mexzay cocydamu uMeeT nnowaab @ M2 Mnowagu

FOPU3OHTasIbHbIX CEYEeHUI MEPBOrO M BTOPOrO COCYAOB COCTaBnsT S, M? 1 S, M? cooTBETCTBEHHO. B
HavyanbHbI MOMEHT BPEMEHM YPOBEHb XWAKOCTU B MEPBOM COCy[e HaxoaWuncs Ha BbicoTe h M oOT

OTBEPCTWS, a BO BTOPOM — Ha BhicoTe h, m (h <h,).

2. Teno, HaxoaMBLUEECS B HayalnbHblA MOMEHT B XWAKOCTW, MOrpyxaeTca B Hee Mo OenCTBUEM
cobcTBeHHOro Beca 6e3 HavanbHOM ckopocTu. ConpoTMBREHME XMAKOCTM MPSAMO MPONOPLMOHANbHO
CKOpOCTU Tena. Hantn 3akoH ABMXEHWs Tena, ecnu ero macca m.

BapuaHTt 5
1. LUunuHapuyecknii pesepByap ANUHON 6 M U AnamMeTpoOM OCHOBaHUA 4 M pacnosioKeH ropn3oHTanbHO
N HamnonHeH BoAoON. 3a Kakoe BpeMsi BO4a, 3anofHAoLWasa pesepByap, BbITEYET U3 HEro Yepes Kpyrroe

1
oTBepCcTne pagnyca E M, Haxogduleecd B AHE pe3epByapa Ha ypoBHE CamMOM HWXHEN n3 o6pa3yrou_u/|x

unnuHapa.

y y 5 1
2. HaiiTu kpuBylo, Yy KOTOPOM paguyc KpWBWU3HbI B rOGOM TOYke paBeH , Toe «a - yron,
CoSo

obpasoBaHHbIN ¢ ocblo OX KacaTenbHOW B COOTBETCTBYOLLEN TOUKe. Ickomas kpuBas NpoxoauT vepes
Touky M (0;1), a kacaTenbHast K KpMBOW B 3TOM TOUKe napannensHa ocu OX .

BapuaHT 6
1. Onpegenute Bpems, HeobxooMMoe ANs YCTaHOBIEHMS OOWMHAKOBOrO YPOBHSA >KWMOKOCTM B AOBYX
coobLyallmxca cocyaax. Mamnoe oTBepcTMe Mexay cocydamy umeeT nnowaab @ M2 lMnowaam

rOPM3OHTarbHbIX CEYEeHUIn MEPBOro M BTOPOro COCYOB COCTaBNsAT S, M? 1 S, M? cOOTBETCTBEHHO. B
Ha4anbHbI MOMEHT BPEMEHM YPOBEHb XWAKOCTM B MEPBOM COCy[de HaxOAWncs Ha BbicoTe h M oT

OTBEPCTYS, @ BO BTOPOM — Ha BhicoTe h, m (h >h,).

2. Hantn kpuBylo, ecnv npoekums paguyca KpvBmu3Hbl Ha ocb Oy nocTosiHHa M paBHa a, a ocb OX
KacaeTCcsi MICKOMOW KpMBOW B Ha4arne KoopauHar.
BapwuaHT 7

1. B KOHMYECKYI0 BOPOHKY C OTBEPCTUEM MIIOWAAbl0 @ CM? U YrMoM 2¢ NpuW BEPLUMHE KOHyca HanuTa
Boga Ao ypoBHsa H cm Hapg otBepcTuem. Hantu 3aBUCMMOCTb Mexay NepemMeHHON BbICOTON YPOBHS
Bodbl h B BOpOHke M BpemeHeM ucteuveHus t. Onpenenutb nonHoe BpeMsi UctedeHusi, ecnn @ = 0,1
cm?, H =20 cm; a =45

2. HanTu KpuvBylO, Yy KOTOPOW pagauvyC KpuBM3HbI paBeH Kyby HOpManu; MCKoMas KpuBasi LOJDKHA
npoxoautb Yepe3 Touky M (0;1) n nmeTb B 3TOW ToUke KacaTerlbHyH, COCTaBnsioLyto ¢ ocbio OX yron

45°.



BapwuaHT 8
1. Unnungpuyeckun pesepsyap € BbICOTON 6 M 1 AMaMeTPOM OCHOBaHUS 4 M NOCTaBrieH BEPTUKaNbHO U
HanonHeH BOAOW. 3a Kakoe BpeMd Boa, 3anonHAwLwasa pesepsyap, BblTeYeT U3 Hero yepes Kpyrnoe

1
oTBEpCTME pagnyca E M, cOeNnaHHOro B AHe pe3epByapa.

2. Teno maccbl M nagaeTt No BeEPTUKanun ¢ HEKOTOPOM BbICOTbI 6e3 HavanbHOW ckopocTu. NMpu nageHuu
Teno UCNbITbIBAET CONPOTUBIEHNE BO3yXa, NPONopLMOHansHoe KBagpaTy CKOpocTu Tena. HanTtu 3akoH
OBWXEeHUs Tena.

NpumMepbl TECTOBbLIX 3a4aHUN
1. QudbdepeHumnansHoe ypaBHeHne Yy"+3y'+y =2 aBnseTcs

a) 0ObIKHOBEHHbIM AnddepeHumanbHbIM ypaBHEHMEM NEPBOro NOPSAAKA;
0) o6bIKHOBEHHBLIM AnddepeHumnanbHbIM ypaBHEHMEM BTOPOro NOPSAKA;
B) YpaBHEHMEM B HYaCTHbIX MPOM3BOAHbIX MEPBOro NOPSIAKa;

r) ypaBHEHWeM B YacCTHbIX NPOM3BOAHLIX BTOPOro nopsiaka.
2 2

2. AndpdepeHumancHoe ypasHeHne — +—- =0 sBnsetcs

ox°- oy
a) 0bbIKHOBEHHbIM AnddepeHUmanbHbIM ypaBHEHNEM NEPBOro NOPSAKa;
6) 06bIKHOBEHHbBIM AnddepeHLnanbHbIM ypaBHEHNEM BTOPOro NOPSAKa;
B) YpaBHEHMEM B YaCTHbIX MPOM3BOAHbIX MEPBOro NOpPSAKa;
) ypaBHEHMEM B YaCTHbIX NPOU3BOAHbIX BTOPOro nopsiaka.

3. PeweHue, nony4eHHoe 13 0OLLEro peLleHns Npu pasnnyHbIX 3HAYEHUSIX NPOM3BOSbHBLIX MOCTOSIHHbIX,
Ha3blBaeTcsH

a) YaCTHbIM peLLeHNeM;

6) obwmm pelleHnem;

B) OCOObIM peLLeHneMm.

4. OnpepenvTe nopaaok ypasHeHns Y'(x)+y +x° =0.
a) HyrneBoW NopsaaoK;
6) nepBbI NOPSAAOK,;
B) BTOPOWN NOPSAOK.

o°u au
5. Onpegenute NopsaoK ypaBHEHUS PV + x =3u

X

a) HyneBoOW NOPSAOK;
6) nepBbI NOPSAAOK,;
B) BTOPOW NOPSAJOK.

1. BcTaBbTe NponyLLEeHHOe npunaraTenbHoe, oTBeYarLee Ha BONPOC «KaKom».

3agada 0 HaxXoXAEeHUN peLleHus 3agaHHoro guddepeHLmManbHOro ypaBHeHUs!, YA0BNETBOPSHOLErO

KpaeBbIM (FpPaHNYHbIM) YCNOBMSM B KOHLL@X MHTepBarna unm Ha rpaHuue obnacTtu, HasblBaeTcs -
(rpaHnyHON) 3apaven.

2. BcTaBbTe nponyLeHHoe CyLeCTBUTENbHOE B MMEHUTENBHOM Nagexe
MaTtemaTunyeckas — 3TO NPUBNMKEHHOE ONUCaHNe Kakoro-Nnnbo Knacca ABneHun
BHELLHEro Mnpa, BblpaxxeHHoe MaTemMaTU4eCKMMU CUMBONaMMU.

3. BcTtaBbTe nponyleHHoe npunaratensHoe, OTBeYaloLLee Ha BOMPOC «KaKoey.
Ycnosue, KOTOPOMY AOSMKHO YAOBMNETBOPSATb MCKOMOE peLleHne 3agaHHoro g gepeHumansHoro
ypaBHEHMWs Ha rpaHuue obnactu, - (kpaeBoe) ycrnosue.

4. BctaBbTe npunaratesibHoe, oTBe4varLllee Ha BOMPOC «Kaknum».
YpaBHeHme, KOTOpO€E NOMUMO d)yHKU,I/IVI coaepxnt eé npon3BoaHble, Ha3bIBaA€TCA

5. BcTtaBbTe nponyweHHoe cyuecTBuTesribHoe B poanTESNIbHOM MNMagexe



Mopsagkom anddepeHLMansHOro ypaBHEHNA HasbiBaeTCa NOPAL0K HAaMBbICLLEN ,
BXO4ALLEN B ypaBHEHMeE.

TpeboBaHuWs K BbINOMIHEHUIO 3a4aHUN

3agaun Ona  BbIMNOMIHEHUS MHAMBUAOYANbHOIO 3a4aHusa BbIJAKTCA PYyKOBOAUTENEM
NPaKTUKN, HO MOTYT ObITb NPeasIoXeHbl CTYAEHTOM CaMOCTOATENbHO MUy BblGpaHbl COBMECTHO
C HaydHbIM pykoBoguTenemMm (nNpuM 3TOM PYKOBOAUTESb MPAKTUKM MpoBepsieT COOTBETCTBUE
3agay npoduno Noarotoekn obyvarowmxcs «duddepeHumansHble YpaBHEHUS, AMHAMUYECKMEe
CUCTEMbI M ONTUMAarbHOE YrpaBfieHMe» U YPOBHIO crioxHoctu). Kpome Toro, paboTta Hapg
0B6OCHOBaHMEM, MOCTPOEHMEM MaTeMaTUYeCKMX MoAenem M MOUCKOM WX peLleHWn OOrKHa
OblTb  CaMOCTOATENbHOM M CTaTb  NOATOTOBUTENIBHOMW K AanbHEWWen  Hay4Ho-
nccnegoBaTtenbckon pabote No TemaTuke NPodeccuoHanbHOW MOArOTOBKM, CMOCOGCTBOBATL
POPMNPOBAHUNIO M OCBOEHWNIO NPOJIECCUOHANBbHbLIX KOMMNETEHLMN.

3agaHne [JOMmKHO ObiTb BbINOMIHEHO W O(OPMIEHO B CTPOroM COOTBETCTBUM C
pekoMeHOauuaMmM no OQOPMIIEHMIO KYPCOBbIX W BbIMYCKHbIX KBanMdUKaunoHHbIX paboT
cornacHo MHCTpykuumn BIY, ¢ ydyeToMm Bcex TpeboBaHMMA MO OGOPMIIEHMIO pa3HOOBpa3sHbIX
Bmbnunorpadnyeckmx NCTOYHMKOB.

TectupoBaHue obyuvarlmecs NpoxogaT Ha nnatopMme «IONEeKTPOHHbIN YHUBEPCUTET
BIry» (https://edu.vsu.ru/course/view.php?id=23711). Ha TectnpoBaHne otBoautcs 15 MUHYT.
TecT cuntTaeTcst 3a4TEHHbIM, €CnY NPaBUSbHO BbINOMHEHO He MeHee 50% 3agaHui.

20.2 NMpomexyToyHaa aTrectauus

MpomexxyToyHas aTTecTaums no AUCUUMNIIMHE OCYLLECTBNSETCS C NMOMOLLbIO CrieayrLLmnx
OLIEHOYHbIX CPEeaCTB:

OT14eT No Y4YebHOW NpakTUKe; MHANBUAYalbHbIE 3a4aHUS.

Onuncanune TexHonorum nposeaeHnd

lMpomexyToyHas aTTectauMss npoBOAUTCA B cooTBeTcTBUM C  [lonoxeHnem o
NPOMEXYTOYHOM aTTecTaumm obyvarLmxca no nporpaMmmam BbicLero obpasoBaHus.
ATTecTaumio NpoBOANT NpenoaaBaTerib, OTBETCTBEHHbIN 32 OpraHM3aLmio U NpoBeaeHne
Y4yebHOoM NpakTMKX Mo NOMyYEHNIO NEPBUYHBIX HABLIKOB Hay4YHO-UCCnenoBaTeNbCKOM paboThl.
[Ana oueHuBaHus pe3ynbTaToB OOy4YeHMs B XO4e TeKywenh U MPOMEXYTOYHOWN
aTTecTtayumn dyayT MCnonb3oBaHbl criefyolmne nokasaTesnu:
1. CnctematnyHocTb paboTbl obyyatowerocs B nepuon npoxoXaeHust YY4ebHOW MpakTuku no
NoJSTly4EHMIO NEPBUYHBIX HABbIKOB Hay4YHO-UCCneaoBaTeNbCKO paboTbl:
- CTeneHb ero OTBETCTBEHHOCTU NMpPU NPOXOXAEHUU NPAaKTUKN U BbIMONTHEHUN Pa3fiMYHbIX BUOOB
npodgeccnoHanbHON AesTeNbHOCTY;
- CcTeneHb akKypaTHOCTM M CBOEBPEMEHHOCTU BbLINOMMHEHUS BCEX 3TarnoB MPaKTUKU COrfacHo
pa3paboTaHHOro nnaHa paboT B COOTBETCTBUM C YTBEPXKAEHHBIM rpadomuKom;
- yCnewHoe OBflafeHne HaBblkaMu Hay4HO-uccnegoBaTenbckon paboTtel, paboTbl C
MaTtemMaTU4YeCKUMN TEKCTaMW.
2. YpoBeHb npodyeccuoHanmama, 4EMOHCTPUPYEMbIA OBYyYatoLLMMCS:
- CNOCOBHOCTL K MOMCKY, aHanu3sy, cuctemMmaTnsaumm pasnmyHbIX UICTOYHUKOB HaYYHbIX 3HAHWI;
- LUMpOTa U NosIHOTa oxBaTa pecypcoB, HEOBXOANMbBIX OS5 Hay4YHO-UCCNnenoBaTeNbCKON paboThl
no TemaTtuke 3agaHus;
- YMEHM1e BblAeNATb rnaBHoe B n3yvyaemomn npobneme;
- CnocoBbHOCTb MOMHO W rPaMOTHO u3nNaraTtb Martepuan, npaBuUbHO OQOPMANATbL BCHO
nonyveHHy nHopmaumo n pesynotatel HAP.
MpomexyTodHas atTectaums (3a4veT) No Y4YeBGHOM NpakTuMKe BKAOYAET NOArOTOBKY W


https://edu.vsu.ru/course/view.php?id=23711

3awmty OTyeTa, cogepxallero Takxke BbIMOMHEHWe npakTudeckux 3agaHuin. 3awmrta OTyeTa no
Y4yebHoW npakTuke NpoBOAUTCH MO OKOHYAHUM CPOKOB NPOXOXAEHUS NPaKTUKW, YCTAHOBMNEHHbIX
Y4ebHbIM nnaHom.

NTak, NToroBbiM OOKYMEHTOM, NOATBEPXOAlOLWMM BbINOMIHEHWE NPOrpamMMbl MNPaKTUKWM,
ansetca OTYeT No pesynbTaTam NPOXOXKAEHUS YYEeOHON NPakTUKM Mo NOMyYEHUO NEPBUYHbBIX
HaBbIKOB Hay4yHO-UCCneaoBaTenbCKom paboThl.

OtyeT no y4yebHoW npakTMke, NnomMmmo cobcTBeHHO OTyeTa, BKMOYaeT B cebsa Takke
HECKOJbKO [1pnnoxeHnn.

Ctpyktypa Ot4yeTa: TUTYNbHbIA JNUCT, MECTO MNPOXOXAEHUS MPaKTUKWN;  CPOKU
NPOXOXAEHUSA NPAKTUKWU; 3aNOSTHEHHbIN KaneHaapHbIA MnaH NpoxXoXAeHNa 3TanoB NpakTUKK, B
KOTOPOM OTpakeHbl AEUCTBUS CTyAEHTa; NPUIIOXKEHNS.

Mpunoxenne 1 (MNpakTudeckoe 3apjaHve 1): CTPYKTYPUPOBaHHbLIA M OGOPMIIEHHLIN
Hay4HbI TEKCT, coepXawmn BBedeHue (MCTopUYecKyto cnpasBky, 0630p MO TemaTuke
nccnenoBaHusl),  U3NOXeHMe  MNOCTaHOBKM  3adayv,  POPMYSIMPOBKM  OCHOBHbIX U
BCMOMOraTeNbHbIX YTBEPXAEHWA Hay4dHOro uccrnegoBaHusl, HeobxoauMmble TeopeTudeckme
CBeLEeHMsa ONs pelleHus NOCTaBNeHHOW 3adayun, NOCTPOEHWe MaTtemMaTU4eckon MoAenun u ee
peleHne, (bopMynMpPoOBKY OXMOAEMOro OCHOBHOMO pesyrnbTaTta paboTbl, 3aknoyveHve. 3agada
dhopmynupyeTca pykoBoguTenem rnpakTuku.

Mpunoxenne 2 (lMpakTudeckoe 3agaHue 2). CMNUCOK W3YYEHHOW, WCMONb3yeMon,
3annaHMpPOBaHHOM K U3YYEHWUI0 NUTepaTypbl, BKIOYAA KHUMM, y4eOHMKKN, y4ebHO-MeToanyeckme
nocobus, Hay4Hble ctaTtbu U npodee. CnNNcok nuTepaTtypbl 0hopMNseTcs B COOTBETCTBME CO
BceMn bubnunorpadpuyeckumm TpeboBaHNUAMN 1 HOPMaMW.

CTpykTypa, dopma u npumepHoe cogepxaHune OTyeTa 0O nNpoxoxaeHun YdyebHomn
NPaKTUKN MO MOSYYEHUIO MEPBUYHBLIX HABLIKOB Hay4YHO-UccrnegoBaTenbckon paboTbl Bonee
noapo6bHo npueeaeHsl B MPUITOXEHUWN.

OtyeT dopmumpyeTcsa Ha TpeTbeM ITane npakTUKW, KOTOpbIA HasbiBaeTcs WTorosbii
(dbopmanuzauua n o60OLLEHNE WN3YYEHHOTO M OCBOEHHOrO B Xo4e Y4ebHOW npakTuKu,
cocTtaBrneHne n ocpopmrieHne Otyeta). OTyeT 0683aTENBHO NOANUCHIBAETCA 0ByYaloWmMmMca u
pykoBoguTenem Y4yebHOM NpakTUKK.

OtyeT no pesynbTataMm y4ebHOW nNpakTUKM NPOXOAUT B YCTHOW (popme: Aoknaga
obyyvaloLweroca no wuToram nNPOXOXAEHUs Y4eOHOM MNpakTUKM MO MOMYyYEHUIO MNEePBUYHbIX
HaBbIKOB Hay4HO-MUCCegoBaTenbCckon paboTbl, OTBETOB Ha BOMPOCHI, cobecegoBaHUS.

Ha ocHoBaHuM NpenocTaBneHHbIX OTYETOB B MMCbMEHHOW N YCTHOW (bopMe, CTyeHTaM B
aTTeCTauNoOHHY0 BEeAOMOCTb BbICTABMAETCA OUEeHKa Mo Y4YebHOoM npakTuke Mo MNofyYeHuto
NepBUYHbBIX HABbIKOB Hay4YHO-UCCNea0BaTeNbCKON PaboTbl «3a4TEHO» UMN KHE 3a4TEHOY.

TpeboBaHWs K BbINOHEHWIO 3a4aHU, LKanbl U KpUTEPUUN OLIEHNBAHMS

YpoBeHb
Kputepum oueHmBaHnst KOMNeTeHUMA cchopmumpoBaHHocTh | LLlkana oueHok
KOMMeTeHuunn

MpakTuka nporigeHa B CPOKW, YCTAHOBIEHHbIE Y4EeOHbIM MIIAHOM. 3ayTeHo
[MporpamMa npakTuku BblNofIHEHA He MeHee, YeM Ha 60%.

OOyyvatowmnincs Ka4ecTBEHHO, FPaMOTHO U CBOEBPEMEHHO odopMun w1
npegoctaBun OT4eT Mo Y4yebHOW npakTuke, BkMoYas [NpunoxeHus, B
KOTOpPbIX OTpaXeHbl BCE 3Tarnbl CAMOCTOATENbHOW paboThl, BbINOMHEHNE
BCEX MHAMBUAYANbHbBIX NPAKTUYECKNX 3a4aHWUN.

OcbopmneHne Bcex BWOOB pabOT BbINOSIHEHO B COOTBETCTBUM C MoporoBebiii
TpeboBaHNsAMMK, NPEeAbSBASEMbIMA K OPOPMIEHUIO KypcoBbIX paGoT u YPOBEHb
BKP.

Ob6yuatowuincs JOCTaTO4YHO XOpOLUOo Brnageet HeobxoauMbIM
MaTemMaTu4ecKnm annaparom, TEKCTOBbLIMU n dopMynbHbIMU
penakTopamu.

Ob6yyaowumnca aOemMoHCTpupyeT cnocobHoctu Kk cbopy, obpabortke,
aHanu3y W UCCMNefOoBaHMsIM, K peLlleHVo 3ajay  aHanuMTU4eckoro




XxapakTepa B 06nactun anddepeHumnanbHbIX YpaBHEHN.

O6yyaowmmncs He BbINONHUN UHANBMAYANbHOE NPAKTUYECKOe 3ajaHue. He 3ayTteHo
OOyvarowunca OeMOHCTpUpYeT 3HauuTenbHble npobenbl B OCBOEHMU
MaTeMaTM4ecKoro annaparta, TEKCTOBbIX U (POPMYFbHbIX Pe4aKTOpOB.
O6yyaowmnca nokasan MONHYK HecnocobHocTb K cbopy, obpaboTke,
aHanu3y W UCCNedOBaHMsAM, K PpeleHno 3agady aHanuTU4eckoro
Xapaktepa B obnactvn gudgepeHumanbHbIX YpaBHEHNUN.

20.3 ®oHA OUEeHOYHbIX cpeacTB chOPMUPOBAHHOCTU KOMMNETEHUUNA CTYAEHTOB, PEKOMEHAYEMbIN
ANA npoBeAeHusl AMarHoCTU4ecKux pabor

lMepeyeHb 3agaHnin 4nga oueHkM choPMUPOBAHHOCTU KOMMNETEHLMI
1) 3akpbITble 3agaHns (TECTOBbIE, CPeAHUN YPOBEHb CIOXXHOCTU):

1. AncbdepeHumansHoe ypaBHeHne Yy +3Y' +Yy =2 sBnseTcs

a) 0ObIKHOBEHHbIM AnddepeHUmanbHbIM ypaBHEHNEM NEPBOro NOPSAKa;
0) 06bIKHOBEHHBLIM AnddepeHUnanbHbBIM ypaBHEHMEM BTOPOro MOPSAKA;
B) YpaBHEHMEM B HYaCTHbIX MPOM3BOAHbLIX MEPBOro NOPSIAKa;

F) ypaBHEHNEM B HaCTHbIX NMPOMU3BOAHbIX BTOPOro nopdnka.
2 2

2. AndpdepeHumancHoe ypasHeHne — +—- =0 saBnsetcs

ox°~ oy
a) 0bbIKHOBEHHbIM AnddepeHUmanbHbIM ypaBHEHNEM NEPBOro NOPSAKa;
6) 06bIKHOBEHHbBIM AnddepeHLnanbHbIM ypaBHEHNEM BTOPOro NOPSAKa;
B) YpaBHEHMEM B YaCTHbIX MPOM3BOAHbLIX NEPBOrO NOPSAKa;
) ypaBHEHMEM B HYaCTHbIX NPOU3BOAHbIX BTOPOro nopsiaka.

3. PeweHue, nony4yeHHoe 13 06LLEro peLleHns Npy pasnmnyHbiX 3HAaYEHUAX NPOM3BOSIbHbIX MOCTOSIHHbIX,
HasblBaeTcs

a) YaCTHbIM peLLeHnem;

0) obwum pelueHnem;

B) 0CObObIM peLlueHnem.

4. OnpepenuTe nopsaok ypasHeunst y'(X)+ Yy + x> =0.
a) HyrneBOW NopsaoK;
©) nepBbIi NOPAJOK;
B) BTOPOWN NOPSAOK.
o’u  au
5. Onpegenute NopsaoK ypaBHEHMUS PV + e =3u
X

a) HyneBoW NopsaaoK;
6) nepBbI NOPSAAOK;
B) BTOPOWN NOPSAOK.

2) OTKpbITble 3aaaHna (TecToBble, CpeaHNN YPOBEHb CITOXKHOCTU):

1. BcTaBbTe nponyLweHHoe npunaratenbHoe, OTBeYatoLLee Ha BONPOC «KaKom».

3apgaya 0 HaxoXaeHun pelleHns 3agaHHoro auddepeHunansHoOro ypaBHeHNS, yaA0BNETBOPSIOLLENO

KpaeBbIM (FpaHNYHbIM) YCNOBUSIM B KOHLL@X MHTepBana unuv Ha rpaHuue obnacTtu, HasblBaeTcs -
(rpaHn4HON) 3apayen.

2. BcTtaBbTe NponyLieHHOEe CyLLECTBUTENbHOE B UMEHUTENBHOM Nnagexe
MaTtemaTunyeckas — 3TO NPUBNMKEHHOE ONMcaHNe Kakoro-nnbo Knacca ABrneHni
BHELUHEro M1pa, BblpaXXeHHOe MaTeMaTUyYecKMMm CUMBOIaMM.

3. BctaBbTe nponyLeHHoe npunaratenbHoe, OTBEYaLLEE HA BOMPOC «KaKoey.
Ycnosue, KOTOPOMY AOMKHO YAOBMETBOPSATb MCKOMOE peLleHne 3agaHHoro gudpdepeHumansHoro
ypaBHEHMs Ha rpaHuue obnactu, - (kpaeBoe) ycrnosue.




4. BctaBbTe npunaratensHoe, oTBeYvarLLee Ha BONPOC «Kaknm».
YpaBHeHue, KOTopoe NOMUMO PYHKLIMM COOEPXKUT €€ Npom3BoaHble, HasblBaeTCH

5. BcTaBbTe NpOMyLLEHHOE CYLLECTBUTENbHOE B POAMTENbHOM Najexe
Mopsiakom anddepeHumanbHOro ypaBHeHMs! HasbiBaeTCs NOPSAOK HauBbICLLIEN ,
BXOASILLEV B YpaBHEHME.

Kputepun n wkanbl oueHnBaHua 3agaHum ®0C:

1) 3apaHuga 3akpbIToro Tmna (BbIGOP 0OHOro BapuaHTa 0TBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET,;
o 0 6annoB — yka3aH HEBEpPHbIN OTBET.

2) 3agaHunsg oTKpPbITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHua pasgena 20.3 peKOMeHAYHTCA K MUCNONMb30BaHMIO MNpU NpPoOBeAEeHUMU
ANarHOCTUYECKUX paboT C Lenbio OLEeHKM OCTaTOYHbIX pe3ynbTaToOB OCBOEHUS AAaHHOMN
NpPaKkTUKN (3HAHUNA, YMEHWUU, HaBbIKOB).



NMPUNOXEHUE
CtpykTypa, popma u npumepHoe copepkaHme OTyeTa oGyyaroWMXCA O NPOXOXKAEHNMN
Y4yeGHOM NpaKkTUKK

MUHOBPHAYKHU POCCHUU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA3OBATEJ/IBHOE YUYPE/K/IEHUE
BBICIIEI'O OBPA30BAHUS
«BOPOHEKCKHWM T'OCYJIAPCTBEHHbIA YHUBEPCHUTET»
(®I'BOY BO «BI'Y»)

MaremaTudeckuii pakyabTeT
Kadenpa ypaBHeHHUii B 4aCTHBIX IPOM3BOAHBIX H

TEOPHH BEPOATHOCTEH

Hanpasnenue 01.03.01 Marematuka

[Tpoduns duddepeniinanbapie ypaBHEHHS, TMHAMAYECKUE CHCTEMBI

H OIITUMAJILHOC YIIPABJICHHC

OTYET
10 Y4eOHOM NPaKTHKE M0 MOJYYEeHHUIO IePBUYHBIX HABBIKOB

Hay4HO-HccaeaoBarTebckoi padorsl (b2.B.01(Y))

3aB. xadenpoit Jluunas noonuce  1.¢h.—M. H., ipodeccop A. B. I'mymko
OO6yuaromuiics 2 Kypca Jluunas noonuce N. O. Gamunus
PykoBoauTens mpakTuku Jluunas noonuce K.(p.—M. H., TOLIEHT H. O. ®amunus

Boponex — 2024



VYyeOHass  mpakTHKa 1O  MOJYYCHHIO  TMEPBUYHBIX  HABBIKOB  HAy4YHO-
uccinenosarensckoid padotel (b2.B.01(Y)) mpoxoauna Ha 6a3ze kadeapbl ypaBHEHUN B
YACTHBIX MPOU3BOAHBIX U TEOPHH BEPOSITHOCTEW MaTemaTuueckoro gakynbrera BI'Y, a
Takke B Y4yeOHBIX Jiaboparopusix MaremMaruuyeckoro ¢akynprera. Kpome Toro, ona
OpPOBOJAWIACH C TPUMEHEHHUEM JIJIEKTpOHHOTO o00yueHus (D0) U IUCTAaHIMOHHBIX
oOpazoBatenpHbix TexHoJorui (JJOT) Ha obpazoBarenbHON miuaThopme «DIEKTPOHHBIH
YHUBEPCUTET BI'Y» B paMKax 3JIEKTPOHHOTO Kypca

https://edu.vsu.ru/course/view.php?id=17594 «b2.B.01(Y) VuebHast mnpakTHKa IO

MOJIYYEHUIO TIEPBUYHBIX HABBIKOB HAYYHO-HCCIIEIOBATEIBCKOM pabOThD» (KpaTKoe
Ha3BaHue kypca: «2 kypc (bakamaBpuar) KYUIl u TB VYueOnas mpakxtuka»). B xoxe
VY4yeOHOU TpakTUKH Takxke Bejach akthBHas padota B 3HB BI'Y, B uwactHOCTH, C ee
AJIIEKTPOHHBIMU KATAJIOTAMH U PECYPCaAMH.

Cpoku mnpoBefeHHs Y4eOHOM NPAaKTUKU IO TOJYyYEHUIO HAaBBIKOB HAay4YHO-
uccienoBatenbckoil padotsl (b2.B.01(Y)) mis oOyuarommxcst 2 Kypca (OakaiaBpuar)
ouHol dopmbl oOyuenus no HampasiieHuto 01.03.01 Marematuka: ¢ urong 202 roxa

nmo _ urons 202_ roga BKIKOYUTEIBHO.

Kanenaapubii miian (rpaguk) npoxoxaeHus 3TanoB Y4eOHOM NPAKTUKU U
KPAaTKoOe COJAepPrKaHue BbIMOJHEHHBIX PadoT

Mara Kpartkoe coaep:xkaHue BbIIIOJHEHHBIX padoT
B COOTBETCTBHHM C 001IMM B COOTBETCTBHM C HHAMBUAYAJIbHBIM
IUIAHOM IUIAHOM

IloaroroBuTeabHBIN 3TAN Y4eOHOH NPAKTHKH

Pemenne opranmsannoHHbIX BonpocoB. COCTaBIEHUE W YTBEPIK/ICHHE IPUMEPHOTo rpadyka IPOX0XKICHUS
NpakTUKH. MHCTpyKTaxk mo TexHuke Oe3omacHocTH. OOIiee 3HAKOMCTBO C COJEpP)KAaHHEM U YCTPOHCTBOM
aseKTpoHHOTO Kypca «b2.B.01(Y) VYyeOHas mnpakTHka MO IIOJyYEHUIO IIEPBUYHBIX HABBIKOB HAy4HO-
nccIe0BaTeNbCKOW paboThy Ha oOpaszoBarenbHON Iwiardopme «DNEKTPOHHBIM yHUBepcuteT BIY».
W3yyeHne HOpMAaTHUBHBIX JOKYMEHTOB, CBA3aHHBIX C Y4YeOHOH NPakTHKOW IO TOJYYEHHUIO ITEPBHYHBIX
HaBBIKOB HAy4YHO-HMCCIEIOBATENBCKOM pabOTHI: HHCTPYKIMS, MOJIOKEHHUE, pabodast mporpaMMa, CiryxeOHas
3aImcKa.

W3ydeHne METOAMYECKHX PEKOMEHIAIWH 10 OpraHMW3aldd CaMOCTOATENBHOW pPabOTHI 00yJarouIuXcs.
W3ydenue u ocBoeHHE MpaBwil 0(hOPMIICHUS KypCOBBIX U BBIITYCKHBIX KBATU(PHUKAIMOHHBIX padoT. [Togbop u
M3ydYeHHEe JUTEPATYPHBIX HCTOYHHUKOB II0 TeMe y4eOHOTr0 M HAyYHOTO MCCIIEIOBAHNUS.

OcHoBBI HHPOpMALIHOHHO-OnOMHorpadnaecknx 3Hanui. [IpaBrnina opopMIeHNs CIHCKa UCTIONTB3YEMBIX
nctoyHnkoB uHpopMmarwm o 'OCT u He ToNBKO.

1. ITonsitue o 6azax naHHBIX. DiaekTpoHHBIE pecypcesl 3HB BI'Y.

2. Odopmitenne GubMorpaguIeckoro anmapara KypcoBoil U BBITYCKHOW KBUTH(UKAIIMOHHOH padoT.
3. Hauano ¢opmupoBanus u Habopa Crnivcka JuTepaTypsl U JPYrHX UCTIOJIb3yEMbIX HCTOYHUKOB
nndopmannu (IIpunoxenue 2 k Otuyery 06 YueOHOH MPaKTHUKE) B CTPOTOM COOTBETCTBUU C
oubmorpaduueckuMu TpeOOBAHHUIMHU.

BrinyckHnast kBanugukannonHas padora - ot A go .
MeToandeckne peKOMEH IAIMK 10 BCeM dTanam padboTsl Hajg BKP.



https://edu.vsu.ru/course/view.php?id=17594

OcHoBHOI1 3Tan Y4eOHOIl NPAKTHKH

CocraBneHue npeABapuUTEIbHBIX IUIaHa U rpaduka
WHIIMBHIYaIbHON paboThl B paMKax Y4eOHOM
MIPAKTHKH 110 MOJTyYESHHUIO IIEPBUYHBIX HABBIKOB
Hay4HO-HCCIIE0BATEILCKON pabOTHI.

INouck, n3ydenue, ananus, BEIOOP, CHCTEMATH3ALIUS
HAaYYHBIX HICTOYHHUKOB I10 TEMATHKE HAYTHO-
HCCIIeAOBATEIBCKON paboTHI - "Teopus
0OBIKHOBEHHBIX A (hepeHInaTBFHBIX YpaBHCHHH" .
®opmupoBanue BeeneHus: ucTopuueckast ClipaBKa;
LeNb U OOBEKT UCCIICJOBAHMS, AKTyaIn3aIHs
HCCIIEJOBAHMS, €r0 TEOPETHYECKash U IPaKTHIecKast
3HAYUMOCTb.

CocraBneHue npeABapyUTEIbHBIX IUIaHa U rpaduka
WHIMBHUyalbHON paboThl B paMKax Y4yeOHOH
MIPAKTHKH IO MOJIyYSHHUIO IEPBUYHBIX HABBIKOB
Hay4HO-UCCIIE0BATEILCKON pabOoTHI.

INouck, n3ydyenune, ananus, BEIOOP, CHCTEMATH3ALIUS
HayYYHBIX HICTOYHHKOB I10 TEMAaTHKE HAyIHO-
HCCIIeIOBATEIBCKON paboTHI - "Teopus
OOBIKHOBEHHBIX AU (HepeHIINATBHBIX YpaBHEHAN" .
®opMmupoBanue BeeneHus: uCTOpUUECcKasl ClipaBKa;
LeJTb U O0BEKT UCCIIeJOBAHMS, aKTyaTn3aIlys
HCCIIEIOBAHMs, €T0 TEOPETHYECKash U PaKTHIeCKast
3HAYUMOCTb.

[MpakTryeckoe 3ansitue. Beenenne B LaTeX.
3HakoMcTBO ¢ LaTeX - u3aaTeabcKoit CHCTEMOMH,
paspaborannoii Ha 6a3ze TeX’a, u MiKTeX -
CcBOOOIHO pacmpocTpaHseMoii peanuszanueit TeX’a
nox Windows.

Wzydenne n 0CBOCHHUE pa3eiioB:

. BxogHoit daiin.

. BykBBI 1 CHMBOITBL

. Komangsl.

. UMst koMaHBI.

. ApTyMeHTEHI.

. Onuuu cTaHIapTHHIX KIACCOB.

. Ilpouenypsl 1 1eKkinapaiuuu.

NN B W

[Ipaktryeckoe 3ansTue. Beenenue B LaTeX.
3nakoMcTBO ¢ LaTeX - u3aaTenbckoit CHCTEMOMH,
paspaborannoii Ha 6aze TeX’a, u MiKTeX -
CcBOOOIHO pacmpocTpaHseMoii peanuszanueii TeX’a
nox Windows.

W3yueHune u OCBOCHHE Pa3/ICiOB METOANYECKOTO
rocobusi ¢ 1 mo 7.

[MonyueHne MHANBUAYATBHBIX NPAKTHYECKUX
3ajad.

OO0cyxneHne 3alaHnil: TeOpeTHYECKH 0030p U
aHaJIU3 U3y4aeMoi poOJIeMbI; BHIOOD
TEOPETHYECKHUX U METOI0JIOTMYECKUX OCHOB
HCCIIeJOBAHMS; MaTeMaTH4IecKas popManu3anus
TIOCTABJICHHOH 3a7a4u (TIOCTpOeHHE U 000CHOBaHHE
MaTeMaTHIeCKOH MOJIEIIH).

Beenenue B LaTeX.

N3yuyeHue u 0CBOCHUE pa3/IeioB:

8. HeycToitunBble KOMaHIbI.

9. Hlpu¢THl, KEpHEHNUE U TUTATYPHI.

10. Dxckypcus B Mope HIpUGTOB.

11. CreruanbHbIE CHMBOJIBI.

12. CrioBa u mpeAyioKeHusl.

13. Jedwucsr u Tupe.

14. Jlorocsl.

15. IloacTpoyHble NpUMEYaHHUsL.

16. Ctpoku u a03a1sl.

17. TutynbHas CTpaHULA.

TeopeTtnueckuii 0030p 1 aHAIHU3 U3y4aEMBIX
HpOGHeM, nonyqume B KAYCCTBC I/IH]II/IBI/II[yaJ'II)HI)IX
3aJIaHUM.

BpI00p TeOpeTHYECKUX M METOIO0JIOTMYECKUX OCHOB
HCCIIEAOBAHMS.

MateMaTmdaeckas (popManu3anus IMOCTaBICHHBIX
3a1ad (IIoCTpoeHNEe U 000CHOBAHUE MAaTEMAaTHICCKAX
Mozenen).

Bsenenue B LaTeX.

W3ydeHue u OCBOCHUE HOBBIX Pa3/IC/iOB
METOIMYECKOro ocoous: ¢ 8 mo 17.

OOcyxaeHne BEIOOpa METOJIOB JUIsI IOMCKA
pelIeHHs] MAaTeMaTHIECKUX MOJIENICH, TOCTPOSHHBIX
10 WHAWBUAYAIbHBIM 3aaHUSM.

OdopmiteHne MOTHOTO pemeHus 3a1a4 ¢
MTOIPOOHBIM OTIMCaHUEM TEX BHJIOB paboT, KOTOpPHIE
00YJarOIIUIACS BBITIONHSUT B TPOIIECCE BHIMOTHEHUS
MPaKTUUECKUX 3aJ]aHuH, ONMUCAHUSI YMEHUHN 1
HABBIKOB, OCBOCHHBIX U IIPUMCHECHHBIX B XOJIC
MIPOXOXKICHUS YUeOHOH MPAKTUKU IO TIOITYICHUIO
MIEPBUYHBIX HABBIKOB HAYYHO-HCCIIEAOBATEIBCKON
paboThI (yKa3aHHUS U PEKOMEHAIINN).

Beenenue B LaTeX.

W3yuenue u ocBoeHUE pa3ieioB:

18. KomaHIbI CEKITMOHUPOBAHHUS.

19. bubmmorpadwusi.

20. OrmnaBieHue.

21. CueTunkH.

22. Pexxumbl (HOpMATHPOBAHHS.

Br160op MeTOOB, aITOPUTMOB H MTOUCK PEIICHUS
MaTeMaTUIECKUX MOJIENICH, MOCTPOSHHBIX TI0
VHAWBUYAJIbHBIM 3aJIAHUAM.

OdopmiieHrE MTOTHOTO PEUIeHUs 3a1a4 C TIOAPOOHBIM
OIIMCAHUEM TE€X BUI0B pa60T, KOTOPBIC BBITIOJIHAIIUCH
B IIpOLIECCE MTOKCKA OTBETOB HA MIOCTABJICHHBIC B
TMPAKTUICCKHUX 3aJITaHNUAX BOIIPOCHI. Omnuncanne
YMEHUH 1 HABBIKOB, OCBOCHHBIX U IIPUMEHEHHEIX B
XO0/1€ TIPOXO’KAEHHS Y4eOHOI TPaKTHKH 110
MTOJTYYCHHIO ICPBUYHBIX HABBIKOB HAYYHO-
HCCIICOBATEIILCKOW pabOTHI.

Beenenue B LaTeX.

H3ydeHue v OCBOCHUE HOBBIX Pa3JICiiOB
METOIIMYeCcKOro nocodus: ¢ 18 mo 23.




23. Coobmuienns LaTeX'a.

dopmupoBanue 3akiIodeHs. BeIBOIBI 0 ®dopMmupoBaHre 3aKitoueHUs. BBIBOIBI 0 peanu3aiiu
peanu3aIy MOCTaBJICHHBIX I[eJIeH, O BEITIOJTHEHNH | IIOCTABJICHHBIX IIEJICH, O BHIITOJHCHUN
c(hopMyITHPOBAaHHBIX 3a]1ad, O Pe3yJIbTaTax chopMyITHPOBaHHBIX 3a7a4, O PE3yJIbTaTax
MIPOCTIaHHOMW PaOOTHL MPOJICTIAHHOM PaOOTHI.

OOcyxeHue HalpaBJICHUH AadbpHeeld yaeOHoM
U Hay4HO-UCCIIEI0BATEIbCKON AEATEIEHOCTH
VYrnybneHHoe nzydenue Habopa TeKcra,
OTBEYAIOILIETO BCEM BhICOUaIuM
noJurpagpuIecKuM TpeOOBaHUSIM U COJIEPIKAILETO
MaTeMaTudeckue GpopMyIrel, TaOIHIlEl, TpaduKy, B
n3narenbekoi cucrteme LaTeX 2e B mpumepax.

Hroroselii 3Tan YueOHO MPAKTHKH

3aBeplIeHUE CO3AaHMUs CTPYKTYPUPOBAHHOTO U 0(OPMIIEHHOTO HAYYHOTO TEKCTa, COJCPIKAILETO: BBEICHHE;
M3JI0KeHHE (IIOCTAaHOBKHM) 3aJad, ONHMCAaHWE MOCTPOSHHUS MAaTeMAaTHUECKHX MOJETEH Ul IOHMCKA PEIICHUS
3amad (T. €. MaTeMaTH4YecKylo (opManm3anuio MpaKTHIeCKUX 3a4ad); (OPMYyIHPOBKH OCHOBHBIX U
BCIIOMOTATENbHBIX YTBEPXKICHUH HAYYHOTO HCCIEIOBAHMSA; PEIICHUS 3a1ad, NPEUIOKCHHBIX K H3yUCHUIO;
3akirouenue (Ilpunoxenue 1 k Otyery no YueOHOM NpaKkTHKeE).

Jononnenne Crniucka JTUTEPaTyphl U JPYTHX HCIOJIb3YEMbIX HCTOYHUKOB HHPOPMAILMK U 0hOopMIIeHHE €ro B
CTPOrOM COOTBETCTBUU ¢ OuOnuorpaduueckumu tpedoBanusmu ([Ipunoxenue 2 k Otdery mo YueOHOH
MIPAaKTHKE).

OOpaboTka COOpaHHBIX JAHHBIX, BBIIOJHCHHBIX MPAKTHYECKUX 3aJaHU U CO3JAHHBIX MaTepUalioB II0
OCHOBaM Hay4HO-HCCJIEJIOBATEIbCKON IESTEIbHOCTH B COOTBETCTBUY C OOLIMM M MHIUBHIYAJIbHBIM IIaHAMH
MIPOXOXK/ICHUS YIeOHON NPAKTUKH, UX CHCTEMATH3aIHs U IIPOBEPKA.

dopmuposanue u opopmireHre OTueTa Mo Y4eOHOI MpaKTHKe.

OOpaboTka COOpaHHBIX [aHHBIX, BBINOJHCHHBIX MPAKTHYECKUX 33JaHUA M CO3JaHHBIX MAaTepHaJiOB IIO
OCHOBaM Hay4YHO-HCCIIEZIOBATEIbCKON IEATEILHOCTH B COOTBETCTBHUH € OOIIMM M MHIMBHIYaJIbHBIM TUIAHAMHU
MIPOXOXKICHNUS YIeOHON NPAKTUKH, UX CHCTEMATH3alMs 1 IPOBEPKA.

Cocrasnenue, opopmienue u npegocrapiaeHne Oryera mo YueOHOH NpaKTHKE.

OtuerHblii 3Tan YueOHO! NPAKTHKH

[TpoxoxeHne TecTUpoBaHus Ha ruaT(GopMe «INeKTPOHHBIN yHUBepcuTeT BI'Y».

OTueT 00YJarONIUXCs [0 Pe3ysibTaTaM yueOHOM MPaKTHKH B YCTHOM (opme: cobeceoBanue, 00CYKICHHUE U
OTBETHI Ha BONIPOCHI.

OT3BIB PYKOBOJIUTENS MPAKTUKU, OLIEHKA PE3YyJIbTaTOB M TOCTH)KCHUH OOYJalOmHXCsS 10 UTOraM Y4eOHOU
MPaKTUKU C YIETOM

- CHCTEMaTHYHOCTH W aKTHBHOCTH UX pa0OTHI B IIEPHO MPAKTHKH;

- CTENCHW OTBETCTBEHHOCTH IPH MPOXOKICHUW MPAKTUKHA W BBITIOJIHEHUS BCEX BHIOB MpodeccHoHaIbHON
JIESITENIbHOCTH;

- YpOBHS IIpodecCHOHATH3MA, JEMOHCTPUPYEMOT0 00YJaloNMMCs 10 X0y Y4eOHON PaKTHKY;

- BBITIOJIHCHUSA BCEX NMPAKTUUCCKUX 3a):[aH1/1171;

- coZIepKaHMsI U KauecTBa npeaocTtapieHHoro Otdyera mo Y4eOHOH MpaKTHKe.

ITonBeneHne UTOTOB y4eOHON MPAKTUKU MO IMOJYYSHHIO NMEPBUYHBIX HABBIKOB HAYYHO-HCCIIEAOBATEIBCKON
paboThI.

Ananu3 desmenvHocmu

Oyenka NPAKMUKAHMOM HNPOOENAHHOU pabomuvl, HAUOONee BANCHBIX, C €20 MOYKU 3PeHuUs,
Momenmos ceoeti Odesmenvhocmu. (OcoeHHvle 8 Nepuod NPAKMuKu NpopeccUoOHaIbHble npuemsvl U
Memoovl  pabomvl,  dNeMeHmbl  NPOoheccUoHarvbHblX  KomnemeHyuu.  Ilpumepvi  yoauHwix
npogeccuonanvHulx  Oeticmeuti. AHanu3 — GCMPemMusUIUXcsi 3ampyoOHeHull, Ux npuyur u nymeti
npeoooIeHUs.
Ananuz codocmeennozo npogheccuonaibHo2o pazeumus 6 Nepuood NPAKMUKY

Camoananuz cmenenu YCNeWHOCMU NPAKMUYUECKOU O0esamelbHOCMU, OCYUeCMEIasuelcs 6
Kax)cooM U3 OCHOBHbIX HANPAGNeHUll  padbomvl: UCNONb308AHUSL — MAMEMAMUYECKUX  Memooos
MOOenUpoB8anus, UHGOPMAYUOHHBIX U UMUMAYUOHHBIX MOOeell, USMEHEeHUl, KOMOopble NPOUSOULTU 8
npoghecCUOHANbHBIX 3HAHUAX, YMEHUSAX U Momusayuu cmyoewma 3a 6pems npaxkmuxu. Camoananu3
npoghecCUOHANbHO BAJICHLIX KAYeCms, HeOoOXO0OUMbLX, N0 MHEeHUI0 NPAKMUKAHmMda, Oas YCNeuHo2o
8bINOIHEHUL  NPOPEeCcCUOHANbHOU — 0esimelbHOCU.  Xapakmepucmuka HO8bIX NpopeccuoHaibHo
BAJICHBIX KAYecms, NOABUBUUUXCS Y CcmyOeHma 6 nepuod npaxmuxu. OyeHKa 6IusHus, OKA3AHHO20
NPAKmMuKol Ha OmHoulenue K npogeccuu, K cebe Kaxk 0yoyuemy npogheccuoHay.
Ob6uue 6616006l NO RPAKMUKE




Ponv u snavenue npakmuxu 6 cmanosienuy cmyoeHma Kax npogheccuoHand.

Oyenka 3a8ucuMocmu YCReuHOCmMU NPOXOAHCOEHU NPAKMUKY OM COOepHCaHus U opm  yueOHOU
0essmenbHOCmMU  HA Npeouwecmeylowux smanax obyyeHus 6 yHugepcumeme. Ilepeuens yueOHbIX
OUCYUNTIUH, 3HAHUS KOMOPBIX UCHOIb308ANUCH CHYOEHMOM 8 npoyecce NpPOXOHCOeHUs NPAKMUKU U
NOMO2ANIU CRPABIAMBCA C NOCMAGNEHHBIMU 3A0aA4aMU.

B Otuer mo YueOHOI MpakTHUKE BKIIOYEHBI JBa MPUIOKEHUSA, OTPaXKaIOIIUE BCE
ATambl CaMOCTOSITCIbHOW pa0OThI, BBIMOJHEHUE 3aJaHUN W SBISIONINECS HMTOTOM
JESITETLHOCTU BO BpeMsi Y YeOHOM MPAKTUKH.

[Tpunoxenue 1 (Ilpaktuyeckoe 3amanue 1) - CTPyKTypUpPOBaHHBINA U OQPOPMIICHHBIH
B COOTBETCTBHUHM C TpeOoBaHuAMH K BKP HayuHblii TeKCT, coaepralvil: BBEACHHE
(MCTOPUYECKYIO CIIPaBKYy); H3JIOKE€HHE (ITOCTAaHOBKH) 3ajad, OTpa)aromux Mpoduilb
moaAroToBkU «JluddepeHimanpabie ypaBHEHNS, THHAMUYECKHE CHCTEMBI U ONTUMAIBHOE
yIPABJICHUE)»; OMUCAHUE TOCTPOCHUS MATEMATHUECKUX MOJENEH IJIs MOMCKAa pPEelICHUS
3amay (T. €. MaTeMaTW4yecKod ¢dopMalv3alui MPaKTHYECKUX 3a7ad); (OpMYIUPOBKH
OCHOBHBIX M BCIIOMOTATEIBHBIX YTBEPKICHUNA HAYYHOTO MCCIICOBAHUS; PEIICHUS 3ajad,
MIPEIIOKEHHBIX K U3YYCHUIO; 3aKIII0OUCHUE.

[Tpunoxenue 2 (IIpaktuueckoe 3agaHue 2): COMCOK H3YYEHHOM, HCIOJIB3YEMOMU,
3aIJIAHUPOBAHHOW K W3YYEHUIO JIMTEPATypbl M JPYTrUX HCTOYHUKOB HHGMOpMAIINH,
BKJIFOYAsl KHUTH, YYCOHUKH, y4eOHO-METOUYECKUE TTOCOOUS, Hay4YHbIe CTaThU U MpoYee,

o(opMIIEHHBIH ¢ yueToM Bcex oubmmorpaduueckux tpedoanuii u Hopm 'OCT,



IIpunoxenue 1
BBenenue

Beeoenue - no memamuxe uccredosanus: "Teopus 06vbikHOBeHHbIX U depenyuanvuvix ypasnenuit". Bo Beedenuu mooicem

ObIMb: UCTOPUSL BONPOCA, AKMYATLHOCHb MEMAMUKY, 00Was Cmpykmypa pabomal.



1. 3agaya Ha mocTpoeHHe U U3yYeHHEe MATEMATHYECKOH MO/Ie/IN, coep Kalei

nuddepeHMATBHOE YPABHEHUE IEPBOI0 NMOPSAAKA, ONMCHIBAIOLIEE ...
Texcm.

1.1. IToctanoBka 3anauu. O00CHOBaHNE U OCTPOEHNE MATEMATHYECKOM

MOJE/IN 1JIfl €€ peIICHUSA
Texcm.

1.2. TeopeaneCKue CBCACHUA, Heo0XoauMBbIe 1JIsl IOUCKA pemeHus

MaTeMaTHyeckoi Moaeau

Texcm.

1.3. Pemenue MmaTeMaTH4eCKOM MoO/1eJIM, ONMUCHIBAIOLIEH ...

Texcm.



2. 3agauya Ha ...
Texcm.

2.1. IlocTaHoBKA 32/1a4H ¥ MOCTPOEHHE MATEMATHYECKOI MO/IeJIH /IS ouCKA eé

peIcHus
Texcm.

2.2. HeoOxoaumble TeopeTHuecKke cBeeHUs 1151 pemieHusi 1uddepeHunaaibLHOro

YPABHE€HUSI BTOPOI'o MopsakKka
Texcm.
2.3. llouck pemIcHus 3a/Ia491 HA ... IIPH 3a/IaHHBLIX YCJIOBUAX U OrPAHUYCHUAX

Texcm.

Ocnosnas wacme. B neii. HeckonbKo pazoenos, a 8 HUX, eciiu He0O6X00UMO, - NOOPA30ebl.

Hanpumep, y sac oona 3a0aua c6o0umcs K nocmpoeHuro mamemamuyeckoi mooenu, cooepascawett /1y
nepeo2o nopsioka, a opyeas - cooepacum /[y emopoco nopsoxa.

Kax 6 smom ciyuae modxcHo cmpykmypuposams HAyYHblL MEKCm U HA36amsb pazoeisl U noopasoevl?
Hanpumep, max.

1. 3a0aua na nocmpoenue u usyueHue mamemamuieckou mooeunu, cooepicawell ouggepenyuarvbroe
ypasHeHue nepeozo Nopsaoka (Uil ..., ONUCLIBAIOWEl UCMOK HCUOKOCU U3 BOPOHKU (YUIUHOPUYECKO20
pe3epsyapa); coOCKaIb3vl8anue yenu ¢ Kproka, u m. 0., u m. n.)

1.1. Ilocmanoska 3adauu. ObocrHosanue u NOCMpoeHue MamemMamuyecKol Mooeiu 0is ee peueHus

1.2. Teopemuueckue ceéedernust, He0bX00uMble OJisi NOUCKA PeuleHUs MAameMamuieckol Mooeau

1.3. Pewenue mamemamudeckot Mooeu, ONUCbleanwell ...

2. 3adaua o ...

2.1. [locmanoska 3adaqu u nocmpoenue Mamemamuieckou Mooeau 0 NOUCKA e€ peueHus

2.2. Heobxooumvle meopemuueckue ce0eHUsi U al2OPpUMM Noucka peuweHus saoadu Kowwu 074
ougpepenyuanbroco ypasueHus 6mopoco nopsaoka

2.3. THouck pewenus 3adauyu Kowu 0nsa ougpgepenyuanrpvHozo ypagueHus 6mopoco nopsaoxa,
ONUCHIBAIOWE2O ... (3AKOH OBUNCEHUS NAOAIOWE20 C 8bICOMbL Meld; YCI08US, KOMOPbIM YO081emEopsiem
UCKOMAS KPUBAsL, NOSPYACEeHUe Meld 8 HCUOKOCMU, OBUINCEHUE MAMEPUATbHOU MOYKU, U M. O., U M. N.)



3akJIoueHue

3aknwuenue. B nem - oO1acmv npumenenus NOCMPOEHHLIX MAMEMAMUYECKUX Mooeetl, 3HAUUMOCHb
U3yuaemvlx 60NpOCO8, ONUCAHUE BOZHUKWIUX CNONCHOCMEN NPpU peueHuU 3a0ay, HO8U3HA NOJYYEHHbIX
pe3yIbmamos.

H3zyuaemvie npakmuueckue 3a0a4u U uxX mMamemamuyeckue Mooeiu - He HOBbl, HO OHU ABIAIOMCA
NPEKPACHbIM NpUMEPOM  (ULIHOCMpayuell) wupomsl 603MONCHOCMEN (CNeKmpa) NpuUMeHeHus oadice
meopuu 0ObIKHOBEHHBIX OUPDGeEPeHYUATbHBIX YPABHEHUL NPU U3VYEeHUU NPUKIAOHBIX (NPAKMUYECKUX)
3a0au, pa3iuuHbIX OUHAMUYECKUX CUCEM U NPOYECCos.

Cneodyrowutl waz 8 yyeOHOU U HAYYHOU pabome - MO U3yyeHue (0ceoeHue) u UCNOIb308AHUE
(npumenenue) Ooree WUPOKO2O Ccnekmpa OupepeHyuanvbHbvlX YpPAasHeHUull, d UMEHHO, VYPABHEeHUUl 6
YACHBLIX  NPOU3BOOHLIX,  NO3BONANWUX  ORUCLIBAMb  (opmanuzosams)  bosee  CLONHCHLIE
Mamemamuyeckue Mooeiu PeaibHblX NPOYECCcos U S8NEHUL OKPYICAIOue20 Mupd.



IIpunoxenue 2
Cnmcok n3y4eHHOH, UCIO0JIb3yeMOM, 3AINIAHUPOBAHHOM K N3y4YCHHUIO JIUTEPATYPHI

1. Boposckux A. B. [uddepennmnanbupie ypaBHEHUS : YYEOHHK M MPAKTHUKYM IS
akajeMuueckoro OakamaBpuata : [[AJI1 CTyJ. BY30B, 0O0yd4. IO €CTECTBEHHOHAYY.
HanpaBieHusM] : B 2 4. / A. B. boposckux, A. U. Ilepo. — Mocksa : FOpaiit, 2017. —
(bakanaBp. AkajieMUYECKHIl KypC).
2. Kamke D. CrnpaBoyHUK 1O OOBIKHOBEHHBIM IU(depeHIIMaNIbHBIM YpaBHEHUAM / .
Kawmxke; mep. ¢ vem. C. B. ®omuna. — 6-¢ u3z., crep. — Cankr-IletepOypr [u ap.] : Jlanb,
2003. — 576 c. : ni., Tabn. — (YueOnukm 115 By30B. CriennaibHas TUTepaTypa).
3. COoopHuk 3a1a4 no Beicuiel Mmatematuke. C KOHTpoOJIbHBIME paboTamu : 2 kypc / K. H.
JIyary [u ap.] ; mox pen. C. H. ®enuna. — 6-¢ uzn. — M. : Aiipuc-nipecc, 2007. — 589,
[1] c. : mi1. — (Bricmiee oOpazoBaHue).
4. Beiciiasg MaTemMaTHKa B YIpaKHEHHUIX U 3a1adax. B 2 yactax. Y. 2 : Yue6. mocobue s
By30B / II. E. Jlanko, A. I'. Tlomos, T. S. KoxeBHukoBa. - 6-¢ m3a1. - M. : OOO
"N3naTensckuit qom "Onukce 21 Bex" : OO0 "UznarensctBo "Mup u o6pazoanue’, 2005.
-416 c. : ni.
5. Camapos B. E. {urnmomuslit ipoekT oT A 1o A : [ydebHOe mocodue ajis cTyd., 00yd. 1o
cneruaibHoCcTsIM: 200900, 201000; - Hanpasnenuto: 550400] / B. E. CanapoB. — Mocksa
: COJIOH-IIpecc, 2004. — 218 c. : un. + CD-ROM. — (bubnuoTteka cTymeHTa).
6. Bimagumupor B. C. YpaBuenus matematudeckoit ¢pusuku / B. C. Bnagumupos. — M :
®dusmataur, 2003. — 398 c.
7. I'mymko A. B. YpaBHenus mateMatuueckoil ¢pusuku : yued. mocodue / A. B. ['mymiko,
A. JI. baes, A. C. Pa6enko; Boponex. roc. ya-1. — Boponex : UIIL[ BT'Y, 2011. — 520 c.
8. I'mymixo B. Il. Kypc ypaBHeHuii MaTeMaTuueckoil (pM3MKU ¢ MCTOJIb30BAHUEM IaKeTa
Mathematica. Teopus u TexHOJIOTHS pelieHus 3a1a4 : yueo. mocooue / B. I1. T'mymiko, A.
B. I'nymiko. — C-I16 : Jlans, 2010. — 320 c. uur. (+CD).
9. Opranmzanuss  CaMOCTOSITEILHONM  paboOThl  OOyYalIIMXCS O  OCHOBHOM
podeCCHOHATEHON 00pa30BaTENbHOM MPOrpaMMe BBICIIErO0 OOpa3oBaHUS : Y4eOHO-
METOJMYECKOe TMoco0ue i CTYIAEHTOB, oOydaromuxcs mo HampasiaeHuto 01.03.01

«Marematukay, npoguib «luddepeHuanbabie ypaBHEHHs, JUHAMUYECKUE CUCTEMBI U
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ontumanbHOe ympasienue» / A. B. I'mymxo [u ap.]. — Boponex : Boponexckwuii
roCyapCTBEHHBIN Nearorndyeckuii yausepeurtet, 2019. — 48 c.

10. Metonuueckne peKOMEHIAMH 1O O(GOPMIICHHIO KYPCOBBIX W  BBIMTYCKHBIX
KBaJIU(UKALMOHHBIX padoT : yueOHO-MeToAuueckoe mocooue / A. B. I'mymiko [u ap.]. —
Boponex : U3natenbckuii gjom BI'Y, 2023. — 60 c.

11. Beenenue B LaTeX : yueOHO-MeTOqMUEeCKOE TTocoOue / BopoHnex. roc. yH-T; cocT. : D.
B. T'onoBaneBa, C. A. IllabpoB. — Boponex : JIOII BI'Y, 2006. — 37 c. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06002.pdf>.

12. JIsBoBCcKuit C. M. Habop u Bepctka B cucteme LaTeX / C. M. JIbBoBckmii. — 3-€ U3 .,
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