MuHUCTEPCTBO HAYKU U BbICIIero oopa3oBanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 00Opa30BaHUS
"AMypPCKHI TOCYIapCTBEeHHBIN YHUBEPCUTET"

YTBEPXJIAIO
[TpopexTop no yueOHOM 1 HAyYHOU
paboTte
Jleiida A.B. Jleiida
« 1» ceHrabps 2023 1.
PABOYAS I[TPOTPAMMA

«BBIYNCIIUTEJIbHA S ®U3UKA (ITPAKTUKYM HA 5BM)»

Hanpasnenue noarorosku 03.03.02 ®dusuka
HamnpasienHocts (mpoduis) 00pa3oBaTeIbHON MIPOrpaMMbl —
KBamuduxamms Beimyckanka — bakamasp

I'og Habopa — 2023

®opma obyueHust — OuHas

Kypc 1 Cemectp 2

3ayeT C OLIEHKOU 2 ceM

O6mas tpynoemkocts aucuuruiuHbl 108.0 (akagem. gac), 3.00 (3.e)

Cocrasutens B.FO. FOpuna, Crapmmii npemnomgaBaTtenb , KaHd. ¢pu3.-MaT. HayK
NmxenepHo-pusndeckuii pakymbTeT

Kadenpa ¢uzuku

2023



Pabouas mnporpamma cocrtaBieHa Ha OcCHOBaHuUU DeaepaibHOTO TOCYJIAPCTBEHHOIO
oOpazoBarenbHoro cranmapra BO pgns Hanpasnenusi noaroroBku 03.03.02 dusuka,
YTBEPXKACHHOTO MpUKa30M MUHHUCTEPCTBA HAYKM M BbICHIero oOpaszoBanusi Poccuiickoit
®denepanuu ot 07.08.20 Ne 891

Pabouas mporpamma obcyxaeHa Ha 3aceqaHnuu Kadeapsl GU3NKA

01.09.2023 r. , mpoTokoJ Ne 1
3aBeayronii kaheapoi CrykoBa E.B. CrykoBa

COI''TACOBAHO COI''TACOBAHO
VYuyeOHO-METOANYECKOE YITPABICHHUE Beimyckaromas kagenpa

Yankuna H.A. Yankuna CrykoBa E.B. CrykoBa

« 1» ceHTsa0ps 2023 r. « 1» centsabps 2023 r.
COI''TACOBAHO COI''TACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u

TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

« 1» cenrsabps 2023 r. « 1» cenTa0ps 2023 r.




1. HEJIN U 3AZIAYN OCBOEHUA INCHUITIIMHBI

Leanb aucuMnIMHbI
[TonyueHne oOcCHOB KjaccupUKAlMU U METOAUK IOCTPOEHUS MaTeMaTUYeCKUX MOoJenen
(bu3nuecKux SBJIEHUI, OCBOEHHWE OCHOBHBIX IIPUHUUIIOB IPOrpaMMHBIX pealu3aluii
HCIIOJIb3YEMBIX AHAJIUTUYECKUX WM YHUCIEHHBIX METOJOB, a4 TAaKXE aHaJlNd3 PpPELICHUS
bu3nUecKo 3a/1a4n, MOTYYCHHON B MATEMATUYECKUX TEPMUHAX.

3agauu IMCUMIIMHBL:
- ucclieioBaHue (U3MUECKOro o0beKTa UM mpolecca (mocTpoeHue Gu3nuecKo MOJENn),
MaTEMAaTUYECKOE ONMCAHUE 3aa4H;
- BBIOOp METO/Ia pELIEHUs U UCCIIeIOBAHUS 3a/1a4M (IOCTPOCHUE MATEMATUYECKON MOJEIIH),
pazpaboTka 1 BRIOOp ONTUMAJIBHOTO aJITOPUTMA PEIICHUST KOHKPETHBIX 3a/1a4;
- o00paboTka M aHAJIM3 IMOJYYEHHBIX pPE3yJbTaTOB (IIPOBEACHHE BBIUUCIUTEIBHOTO
9KCIIEPUMEHTA), KOPPEKTUPOBKA CIOCO0A pELIEHUs] MPU HaIWYUU OCOOEHHOCTEW 3a1ayu,
AHAIU3 BOIPOCAa YCTOMYMBOCTU U CXOJMMOCTM METOAA PELIEHUS, OLEHKAa I'PaHMI]
IIPUMEHUMOCTH MIOCTPOEHHON MATEMATUYECKOW MOJIEIIHN.

2. MECTO JUCLIMIUIMHBI B CTPYKTYPE OII BO
HuctumuimHa — «Berauciurensras  ¢usuka  (I[Ipaktukym Ha DBM)»  oTHOCHTCS K
JUCUUIUIMHAM 0053aTeNIbHON 4acTH 00pa30BaTeIbHON MPOrPAMMBI.
Hnst ocBoenust aucuMiuiuHbl  «BeruucnurenpHas ¢usuka ([Ipaktukym Ha OBM)»
HEO0OXOAMMO UMETh 3HAHUS 10 CIEAYIOIIUM AUCLUIUIUHAM:
1) obmmas dpusuka;
2) aHAJIUTUYECKAsl TEOMETPUS U JIMHENHas anredpa;
3) MaTeMaTUUYECKUN aHAIN3;
3) ocHOBBI MporpaMmmupoBanus Ha Python.
OcBoenue nuctMIUIMHBl «BeruncnurensHas ¢uszuka ([Ipaktukym Ha DBM)» Oyaer
MOJIE3HBIM  CTYAEHTOM IIPU  BBIIOJIHEHUM IPOU3BOJCTBEHHON NPAKTUKU (HAY4YHO-
uccrenoBaTenbekas padboTa) u 6akaaaBpCKOl pabOTHI.

3. KOMIIETEHLWHN OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUTIVINHBI 1 UTHAUKATOPBI UX JOCTU/KXEHUA

3.1 O6enpodeccnoHaIbHbIE KOMIETEHIIMU U UHINKATOPBI UX JOCTHKECHUS

Kon u HanMeHoBaHue | Kom © HaMMeHOBaHME WHIUKATOpPA JIOCTHIKCHUS
o6menpodeccuoOHaATbHOU ob1menpodeccCuoOHaTbHOM KOMITETEHITNHT
KOMITETCHIIMH

OIIK-3 Cnocoben mnonumats | U/-lonk-33HaeT OCHOBHOE COJIEpKAHNE COBPEMEHHBIX
MIPUHLHUIIBI PA0OTHI COBPEMEHHBIX | FHPOPMAIIMOHHBIX TEXHOIOT U, UCTIOJIH3YEMbIX MTPU
MH()OPMAIIMOHHBIX TEXHOJIOTUH U | peLIeHNH 3a1a4 MPpo(ecCHOHATIbHON 1eATeIbHOCTH
ucronb3oBaTh ux Ans pewennu | MA-2onks  YMeer  BpIOMpaTh ~ COBPEMEHHBIE
3aaa4 npo¢ecCHOHAIBHOM | THPOPMALIMOHHBIX TEXHOJOTMH, MCIIOIb3YEMBIE IS
TEeSITEIIbHOCTH pernreHus 3aaa4 Mpo(ecCHOHAIBHON e TETbHOCTH
N/-3onk-3s Bnameer HaBbIKaMu  HMCIOJIB30BAHUS
COBPEMEHHbIX HMH(GOPMALIMOHHBIX TEXHOJIOTUH ISt
pelieHns 3aaa4 NpodeccCuOHAIBHOMN e TeIbHOCTH

4. CTPYKTYPA JNCHUITINHBI

OO1as Tpy10eMKOCTh AUCUMUIUIMHBI cocTaBiseT 3.00 3aueTHbIX equHuibl, 108.0 akageMuueckux
JacoB.



1 — Ne i/

2 — Tema (pa3nen) IMCUUIUIMHBI, KypcoBas padboTa (IPOEeKT), MPOMEKYTOUHAs aTTECTALIUS

3 — Cemectp

4 — Buibl KOHTAKTHON PaOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 — JI (JIexun)
4.2 — Jlexuiuu B BUJE MPAKTUYECKON OATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHATHS)

4.4 — I1pakTUUecKue 3aHSITUS B BUJI€ MPAKTUUECKON MOATOTOBKU

4.5 — JIP (JlabopaTopHbIie paOOTHI)

4.6 — JTabopaTopHbie pabOThI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHnTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUCHMS)

4.9 — K9 (KoHTposb Ha sK3aMeHe)

5 — KoHTpoib (B akaIeMUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJJeMHUYECKUX Jacax)

7 — @OpMBI TEKYLLIErO KOHTPOJIS YCIIEBAEMOCTHU

1 2 3 4
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4.9

1 Tema 1. 2
OcHOBHEIE
MpUeMBbI paboTHI
co cpenon
Matlab

JlabopaTopuas
pabora,
TECT

2 Tema 2. 2 4 4
MopenupoBaHue
(buznueckux
MIPOLIECCOB,
OITUCBIBAEMBIX
nuddepeHIIaTL
HBIMU
ypaBHEHUSIMH
MIEPBOrO
MopsIIKa.
MopenupoBaHue
mporiecca
OCTBIBAHUS
HarpeToro Tenia.

JlaGopaTopHas
pabora

3 Tema 3. 2 2 2
MoaenupoBaHue
TpaeKTOPUHU
TIBIDKEHUS Tena,
OPOIIEHHOTO
MOJ YIJIOM K
COPU30HTY.
Hunamuka
MaTepUuaIbHOU
TOYKH.

JlaGopaTopHas
pabota

4 Tema 4. 3agaua |2 4 4
Kemnepa.
MopenupoBaHue
TPaeKTOPUU

JlabopaTtopuas
pabota




JIBUKEHUS
CITyTHUKA.

5 Tewma 5. 2 4

MopenupoBaHue
KOJIe0aTeTbHBIX
MIPOIIECCOB.

4 4 JlaGopaTopHas
paboTta

6 Tema 6. 2 4

MopaenupoBaHue
CTATHUYECKUX
ANEKTPUIECKUX
Y MAarHUTHBIX
MOJIeH.

4 6 JlaGopaTopHas
pabota

7 Tema 7. 2 4

MopenupoBaHue
CIIy4alHBIX
BEJIUYMH U
CITy4alHBIX
COOBITHIA.

4 4 JlabopaTopHas
pabora

8 Tema 8. 2 4

Peanuzanus
MaTeMaTHYECKUX
MoJeJIen
(bu3mIecKux
ITPOIIECCOB,
CBOJIMMBIX K
PELLIEHUIO
HEJIUHEHMHBIX
ypaBHEHUI.

4 4 JlaGopaTopHas
pabora

9 Tema 9. 2 4

O6paboTka
3KCIIEpPUMEHTAI
bHBIX JAHHBIX.
HMuTepnonuposa
HUe (PYHKITUH.

4 4.8 JlaGopatopHas
paboTta

10 | 3auerc 2
OLIEHKOU
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5. COAEP KAHUME ITNCLHUITIIMHbI

5.1. IlpakTnyeckue 3aHsTHS

Haumenosanne TeMul

CopepxaHue TeMbl

OcHOBHBIE TIpHEMbl pabOTHI CO
cpenoit Matlab

BriO6op mporpaMMHO# cpefibl JUTsl TOCTPOCHUSI MOCTICH.
[ToBTOpEeHNE OCHOBHBIX MPHEMOB pabOTHI: TTOCTPOCHUE
aJITOPUTMOB, CUHTAKCUC TPOTPAMMBI, apU(METHUCCKHUEC
omnepanv,  BCTPOCHHBIE  CKaJsSpHBIE  (PYHKIIHH,
orepaTopsl MpUcBauBaHus, popmMaThl BBOJAA U BBIBOJA
JAHHBIX, 3aJJaHhe OIEepaTOpOB IIMKJIA, YCIOBHBIX
OIEepaTopoOB, OIEPATOPOB OTHOIIECHUN, JTOTHYECKUX
ornepaTtopoB, o00paboTka MAacCMBOB M  MaTpHI,
odhopmileHHe MOANMpPOTpaMM M (DYHKIIUN, peKypcusl.
Hoctyn k cnpaBouHoii wuHpopmanuu. I[locrpoeHue
MOJTb30BATEIILCKOTO UHTEp(elica TPOTpaMMBbI.

MonenupoBaHue (busIuecKux
MPOLIECCOB, OTIMCHIBAEMBIX
nuddepeHInaIbHbIMU

@opMymUpoOBKa  (PU3MYECKOTO 3aKOHA U  BBIBOJ
nupdepeHIIMaIbHOrO YpaBHEHHUS, JIEXKAIIEro B OCHOBE
mozaenu. OOocHOBaHME BbIOOpA MapaMeTpoOB MOJETH.




YPaBHEHUSIMU TIEPBOTO MOPSIIKA.
MonenupoBaHue npotrecca
OCTBIBaHHS HATPETOTO Tela.

Metonpl  pemieHds — (aHATUTHYECKOE,  YMCIEHHOE,
UCIIOJIb30BAHME BO3MOXHOCTEeW makeToB  Matlab.
Anroputm Diitepa IS pelieHuss OOBIKHOBEHHBIX
nuddepeHInaIbHbIX YpaBHEHHUH.

MonenupoBaHue TPAEKTOPUHU
JBUKEHUS Tella, OPOIIEHHOTO

ol  yIJIOM K  TOPU3OHTY.
JAMHamMyKa MaTepruaJIbHOU TOUYKH.

JIBr>keHue Tel B TpaBUTALMOHHOM Iojie 3eMiu 6e3
ydyeTa TpeHus. JIBrmkeHne Tela B IPaBUTALMOHHOM IIOJIe
3emmu ¢ ydetoM cuibl  TpeHus. DopMmynmpoBKa
¢usnueckoir  Momenu, BbIBOA AU(PepeHINATBHBIX
YPaBHEHUH, Jexalux B ocHoBemonenu. OOOocHOBaHUE

BbIOOpa TapaMeTpoB MoAeTH. MeToabl pelleHus
(amanutuueckoe, YHCJICHHOE, UCIIOJIb30BAHME
BO3MOXXHOCTEH  makeToB Matlab ams  pemenus

nuddepeHIMaIbHbIX ypaBHeHMI). AnroputMm ODiinepa
Il pelieHus: OOBIKHOBEHHBIX U] depeHITnanIbHbIX
YPaBHEHUI.

3anaua Kemepa. MogenupoBanue
TPAEKTOPHUH JIBIKEHUS CITYTHUKA.

DopmMynupoBKa busmueckon MOJENH, BBIBO/I
nupdepeHIIMaIbHbIX YPaBHEHUN, JIEXKAIIMX B OCHOBE
Mojenu. Bwibop cucTeMbl KOOPAMHAT, HCIOJIb3yeMOU
JUIS. ONUCAHUS JBMXKEHUS Tell, MOJ JCHCTBUEM CHUJIbI
TPaBUTAIMOHHOTO B3aUMO/ICHCTBUS (uepTex).
OO6ocHoBaHMe BbIOOpa MapaMeTpoB MOJEIU. MeTombl
pelieHrs (aHaAIUTUYECKOE, YMCICHHOE, MCIIOJIb30BaHUe
BO3MOXHOCTeH  makera  Matlab ans  perenus
nuddepeHIIMalbHbIX YpaBHEHUM). ANTopuT™M iiepa
JUISL  pelIieHduss OOBIKHOBEHHBIX uddepeHInaIbHbIX
YPaBHEHHU.

MOI[G.HI/IpOBaHI/Ie KoJie0aTeIbHbIX
IIpoHeCCOB.

JIuHeHbIi FapMOHUYECKUI OCLIUJUISITOP.
MopaenupoBanue koyiebaHuit ocuwuisgTopa (6e3 ydera
TPEHHUsI, BSI3KOE TPEHHE, CYyXO€ TPEHUE), BBIHYKICHHBIE
kojiebanusg. PopMynupoBKa (U3MUECKOW MOMAETH,
BbIBO/I U depeHITUAIBbHBIX yYPAaBHEHUH, JIEKAIINX B
ocHoBe Mojenu. OOocHOBaHHE BbIOOpAa MapaMeTpOB
MOJIENTY U OCOOEHHOCTH peau3alliy MOJEeIu. MeTo bl
penreHns (aHATUTUYECKOE, YHUCICHHOE, MCIIOIb30BaHUE
BO3MOXXHOCTeH  makera Matlab  mus  perienus
nuddepeHImanbHbIX ypaBHEHUM). AJroput™m Oiepa
JUI  pelleHusi OOBIKHOBEHHBIX U] depeHIInaaIbHbIX
YPaBHEHHUI.

MopaenupoBanue CTATUYECKUX
3JIEKTPUUYECKUX U MATHUTHBIX
TOJIEN.

DJNEKTPUUYECKOE T0JI€ CUCTEMbI HEMOJBUXKHBIX 3aPSI0B.
®opmynupoBka ¢usnueckoir wmogenu. I[locrpoenue
rpaduka TOBEPXHOCTM U KapThl 3KBUIIOTEHLIMAIEH.
MarHuTHOoe TMoOJie BUTKA C TOCTOSIHHBIM TOKOM.
MarauTHoe TmOJjie COJIEHOWJAa C MOCTOSSHHBIM TOKOM.
@opmyupoBKa  (PU3MUECKON MOJENU, YpaBHEHMUI,
Jexamux B ocHoBe Mojaenu. OOocHOBaHME BBIOOpaA
nmapamMeTpoB MOJECIM U OCOOEHHOCTH peaiu3aluu
Mojenu. Buszyanuzanusi BEKTOpHOTO mojisd. MarHuTHoe
1oJiIe TOPOUJAIBLHONM OOMOTKM C MOCTOSIHHBIM TOKOM.
YucnenHoe pemienue ypaBHenuit Jlamnaca u I[lyaccona.

MoaenupoBanue CIIy4aHbIX
BEJIMYMH U CIIy4alHbIX COOBITHIA.

Meton Momnre- Kapro. DopmyInpoBKa
CTaTUCTUYECKOr0 3aKOHA, JIEKAIIEro B OCHOBE METOJA.
OOocHOBaHMEe BbIOOpa IAapaMeTpOB  MOJEIU U




OCOOEHHOCTH  peaJM3alluM, T[eHepaTop  CIydyailHbIX
yycela. AJITOPUTM TIEHEpaluy CIydyalHbIX 4YHCEd ¢
PaBHOMEpPHBIM 3aKOHOM pacrnpeneneHus. OgHoMepHbIe
ciyyaiiHple OnmykaaHusi. MeToJ clydalHbIX OnyKIaHUI
Ha IJIOCKOCTH. ITocTpoenue TUCTOIPAMMBI,
OTpaXkalolllell BEPOSITHOCTh HAXOXKACHUS OOBEKTa B
3aJJaHHOM OTpPE3KE WM OOJIaCTH.

Peanuzanus MaTeMaTUYECKUX
Mozenel (U3MUYECKUX MPOLIECCOB,
CBOJIMMBIX K PELICHUIO
HEJIMHEVHBIX YPAaBHEHUI.

Jlokamm3anusg  kopHel. MaremaTtuueckas  MOJIEIb
(PU3UYECKUX TPOIIECCOB, CBOAUMBIX K  PEIICHUIO
HEJIMHEHHBIX ypaBHEHUH, peanu3aius B Matlab.

OOpaboTka 3KCIEPUMEHTAIbHBIX
JTAHHBIX. HNurepnonupoBanue
(GyHKIIUH.

Nurepnonsauronneii noauHoMm Jlarpanxka. Craiis-
uHTepnosius. Peanuzanus untepnossiiuu B Matlab.

5.2. JlaGopaTopHble 3aHATUS

HaumenoBaHue TeEMBI

ConepxaHue TeMbl

OcHOBHBIE TIpUE€MBbI PAaOOTHI CO
cpenoit Matlab.

Be160p mporpaMMHOI cpenbl ISl TOCTPOSHUST MOJIEIIEH.
[ToBTOpEHME OCHOBHBIX MPUEMOB PAaOOTHI: MOCTPOCHUE
aJITOPUTMOB, CUHTAKCUC MPOTPaMMBbI, apu(pMeTHIECKHUE
omnepaluy,  BCTPOEHHBbIE  CKaJIspHbIE  (PYHKIINH,
omepaTophl MpUCBaUBaHUs, (GOpMAThl BBOJA M BBIBOJA
JIAaHHBIX, 3aJlaHue OIEPaTOPOB IMKJIA, YCIOBHBIX
OTEpaToOpOB, OMNEPATOPOB OTHOIIEHUM, JTOTHYECKUX
ornepatopoB, 00paboTka MacCMBOB W  MaTpHIl,
odopmieHre TOANpOorpaMM U (YHKLMH, PEKypCHs.
Hoctyn k cnpaBouHoii wuHpopmanuu. [locrpoeHue
ITOJIb30BATEILCKOTO HHTEpdeiica TporpaMMBbI.

MonenupoBaHue busnuecKux
MIPOLIECCOB, OTIMCBIBAEMBIX
nuddepeHImaTbHbIMU
ypaBHEHUSIMU TIEPBOTO MOPSIKA.
MopenupoBaHue rnpotlecca
OCTBIBaHUSI HATPETOTO Tela.

®opmyaupoBKa  (U3UYECKOTO 3aKOHA UM BBIBOJ
nuddepeHIIMaIbHOTO YpaBHEHUS, JIEXKAIETO B OCHOBE
Mojien. O6oCHOBaHME BBIOOpAa MapaMeTPOB MOJIEIH.
Metoasl  pemreHus — (QHAJIMTUYECKOE,  YHCICHHOE,
WCIOJIb30BAHUE  BO3MOXHOCTEW makeToB  Matlab.
Anroput™m  Dinepa  UIs  pelIeHUs] OOBIKHOBEHHBIX
nuddepeHIInaIbHbIX YPaBHEHU.

MopenupoBaHue TPaeKTOPUU
JIBUKEHUS Tejia, OPOILIEHHOT O
IoJ YoM K  TOPHU3OHTY.

I[I/IHaMI/IKa MaTepHaHLHOfI TOYKH.

JIBukeHue Tell B TpaBUTALMOHHOM Tmone 3emiu Oe3
ydeTa TpeHus. JIBWKeHUEe Tel B TPaBUTALIMOHHOM ITOJIE
3emuii ¢ yuyeTOM CHJIbI TpeHus. DopMyIupoBKa
dbusnyeckoid  Momaenu, BbeIBOA auddepeHIanIbHbIX
ypaBHEHUH, Jiexalux B ocHoBeMojienu. O6ocHOBaHME

BBIOOpAa TapaMETPOB MOJAETU. METOAbl peleHUs
(aHamuTHYECKOE, YHUCIICHHOE, HCIOJIb30BAHUE
BO3MOXHOCTeH makeToB Matlab s perenus

nuddepeHIIMaIbHbIX YpaBHEHU). ANTopuT™M Jiiepa
JUIS  pelIeHus OOBIKHOBEHHBIX U depeHITnaIbHbIX
YPaBHEHHU.

3anaua Kemnepa. MoaenupoBaHnue
TPAeKTOPUM JIBUKEHHS CITyTHUKA.

dDopmyIupoOBKa du3nyecKoi MO/IEIIH, BBIBO/JI
nuddepeHInanbHbIX YpaBHCHUH, JIeXKalUX B OCHOBE
MoJielu. BbeIOOp cHCTeMBbl KOOPAWHAT, HCIIOJIB3YyeMOI
IS ONUCAHUS IBYDKCHHS TeJI, IOJ JICHCTBHEM CHIIbI
rPABUTALMOHHOTO B3aUMOJICUCTBUS (uepTex).
OOocHOBaHKME BbIOOpaA MapaMeTpPOB MOJEIU. METOMIbI




pelieHus (aHATUTHYECKOe, YUCIEHHOE, HCIOJIb30BaHUE
BO3MOXHOCTell  makera  Matlab gns  pemnenus
muddepeHIMaIbHbIX ypaBHeHMI). AnroputMm Diinepa
JUISL  pelIeHduss OOBIKHOBEHHBIX udepeHImaIbHbIX
YPAaBHEHU.

MogaenupoBaHue Koje0aTeNbHbIX
MPOLIECCOB.

JInHeHbIi FapMOHUYECKUI OCLMILISATOP.
MopenupoBaHnue konebaHuil ocuwmigaropa (6e3 yuera
TpEHUSs, BSI3KOE TPEHHE, CyXO€ TPEHHE), BBIHYKICHHbBIC
koneOanusa. DopmyaupoBKa (PUIHMUYECKON  MOJEIH,
BbIBOJI JU(PPEpeHITUAIBHBIX YpPaBHEHUH, JIEKAINX B
ocHOoBe Mojenu. OO0ocHOBaHUE BbIOOpA NApPAMETPOB
MOJIENTA U OCOOEHHOCTH peau3allii MOJEIH. MeTo bl
pelieHrs (aHAIUTUYECKOE, YHCICHHOE, MCIIOIb30BaHUE
BO3MOXHOCTeM  makera  Matlab  gmg  pemeHus
nuddepeHIIuaIbHbIX YpaBHEHU). ANTopuT™M iinepa
JUISL  pelieHuss OOBIKHOBEHHBIX Iu(depeHInaIbHbIX
YPaBHEHHU.

MopenupoBaHue CTATAUYECKUX
3JIEKTPUUYECKUX U MATHUTHBIX
TIoJIeH.

DJIEKTPUUECKOE TOJIE CUCTEMbI HEMOIABIKHBIX 3aps/IOB.
®opmynupoBka ¢usnueckoir wmopenu. I[locrpoenue
rpadguka TIOBEPXHOCTH M KapThl 3KBUIIOTEHIIMAJICH.
MarHutHOoe TI0jie BUTKAa C TIOCTOSSHHBIM TOKOM.
MarauTHoe mOJ€ COJEHOUA C IMOCTOSHHBIM TOKOM.
@opMmyIupoBKa  (PU3MYECKON MOJENU, YpaBHEHMUI,
Jexalmux B ocHoBe Mojenu. OOocHOBaHME BBIOOpaA
mapamMeTpoB MOAECIM U OCOOEHHOCTU peaiu3aluu
Mozenu. Buzyanuzanusi BEKTOpHOTO mojss. MaruHuTHoe
MoJjie TOPOUIAIBHON OOMOTKH C TOCTOSIHHBIM TOKOM.
YucneHnHoe penienue ypaBHeHnui Jlamnaca u IlyaccoHa.

MopenupoBaHue CIIyYanHBIX
BEJIMYMH U CIIy9aHHBIX COOBITHH.

Meton Momnre- Kapro. DopmyIpoBKa
CTaTUCTUYECKOIO 3aKOHA, JIEKAUIEr0 B OCHOBE METOJA.
OOocHOoBaHME BbIOOpa  TAapaMeTpOB  MOJIEIU U
OCOOCHHOCTH  pealiu3allii, TeHEpaTop  CIy4dalHbIX
yucel. AJTOPUTM TeHEpalMu CIy4YalHbIX YHUCeNl C
PaBHOMEpPHBIM 3aKOHOM pacrnpenenaeHus. OgHoMepHbIe
ciydaiiHble Oyry>kaaHusi. MeTo ciydyaifHbIX Oy KIaHui
Ha TJIOCKOCTH. ITocTtpoenue TUCTOTPaMMBlI,
OTpaXarollled BEpOSITHOCTh HAXOXKACHUS OO0BEKTa B
3aJJAaHHOM OTpPE3Ke WJIK OOJIACTH.

Peanuzanus MAaTEMaTUYECKUX
Mozenel (U3MYECKUX MPOLIECCOB,
CBOJIMMBIX K PELICHUIO
HEJIMHEVHBIX YPABHEHUI.

Jlokamm3anusa  kopHel. Maremartuueckas  MOJEIb
(pU3UYECKUX TMPOIIECCOB, CBOAUMBIX K  PEIICHUIO
HEJIMHEHHBIX ypaBHEHUH, peanu3anus B Matlab.

O6paboTka 3KCHEPUMEHTATBHBIX
TAHHBIX. HuTtepnonupoBaHue
GyHKIIUM.

NuTepnonsaunonseii noauHoMm Jlarpanxka. Craiis-
uHTepnoJsius. Peanuzanus untepnosnsuuu B Matlab.

6. CAMOCTOSATEJIbHAS PABOTA

Haumenosanue TeMbl
(pa3znena)

CopepxaHue TeMHBI (pa3jerna) TpynoeMKocThb
B
aKaJeMUYECKHUX

qacax

1 Tema 1. OcHOBHEBIE

ITogroroBka u oQOpMIICHHE OTYETOB IO |5




IpueMbl  PabOThI
cpenoit Matlab

CO

J1abopaTOPHBIM paboTam;

[TonroroBka K MpakTUYECKUM 3aHSATHUSIM;
IToaroroBka " BBITIOJTHEHUE
KOHTPOJIUPYIOIIETO TECTA.

Tewma 2. IlogroroBka u odgopMiIeHHEe OTUYeTOB MO |4
MonenupoBaHue nabopaTOpHBIM paboTaMm;

(bu3myecKux IToaroroBka K MpakKTUUECKUM 3aHSTUSIM.
MPOLIECCOB,

OIUCHIBAEMBIX

nuddepeHInaTbHbIMU

ypaBHEHUSIMU TIEPBOTO

MOPSIAKA.

MogenupoBanue

npolecca OCTbIBAHUS

HarpeToro Tena.

Tema 3. [TonroroBka u odopmieHue otueToB 110 | 4
MonenupoBaHue nabopaTOpHBIM paboTaMm;

TpaekTopuu JIBHkXeHUS | [IoAroToBKa K MPAKTUUECKUM 3aHSATHSIM.

Tena, OpOILIEHHOTO MO/

yIJIOM K TOPHU3OHTY.

JuHamuka

MaTEepPUATIbHOU TOUYKHU.

Tema 4. 3amaya | [ToaroroBka u odopmieHue oT4eTOB TIIo |4
Kemnepa. J1abopaTOpHBIM paboTam;

MopenupoBaHue IToaroroBka Kk MpaKTUUECKUM 3aAHSITUSIM.
TPAEKTOPUM TBUKEHUS

CIyTHUKA.

Tema 5. |IMoaroroBka u odopmiieHue OT4YETOB 11O |4
MonenupoBaHue nabopaTOPHBIM paboTaMm;

K0JIeOATEIHbHBIX IToaroroBka K MpakTUUYECKUM 3aAHSITHUSIM.
MPOLIECCOB.

Tema 6. [TonroroBka u odopmieHne oT4eToB 110 | 6
MonenupoBaHue 1abopaTOPHBIM paboTaMm;

CTATUUYECKUX IToaroroBka K MpakTUUYECKUM 3aAHSITHUSIM.
NMEKTPUUECKHUX u

MarHUTHBIX

ITOJIEH.

Tema 7. IlogroroBka u odgopMiIeHHEe OTUYETOB IO |4
MonenupoBaHue nabopaToOpHBIM paboTam;

clydalHbIX BequuuH U | [ToAroToBKa K MPaKTUYECKUM 3aHSTHUSIM.
CIIy4alHbIX COOBITHIA.

Tema 8. Peamusanus | [logroroBka u odopmienue otyetoB 110 |4
MaTeMaTHYECKUX nabopaTOpHBIM paboTaMm;

Moneneid  (pusndeckux | [ToaroToBka Kk MpakTUYECKUM 3aHSTHUSIM.
MPOIIECCOB, CBOAUMBIX

K pELIEHUIO

HEJIMHEUHBIX

YPABHECHU.

Tema 9. OOpabotka | [TonroroBka u odopmierne oTdeToB 110 | 4.8

IKCIICPUMCHTAJIbHBIX
JaHHBbIX.

nabopaTOpHBIM paboTaMm;
[ToaroroBka K MpakTUYECKUM 3aHSATUSIM.




HNuTepnionupoBanue
byHKIMH.

7. OBPA3OBATEJIbHBIE TEXHOJIOT'U
Meronsl nmpuMensiemble B oOydenuu. B coorBercrBue ¢ tpeboBanusimu PI'OC BO no
HAIPABJICHUIO MOATOTOBKM peaU3alMsl KOMIIETEHTHOCTHOI'O IMOJIXO0Ja MPeaycMaTpUBAET
UCIOJIb30BAHUE B Y4eOHOM MpOlIeCCe AKTHUBHBIX M HMHTEPAKTUBHBIX (DOPM IPOBEIACHUS
3aHATHUU.
IIpu peanuzanum aucumIuiiHbel «BerunciaurtenpHas ¢uszuka ([Ipaktukym Ha DBM)» B
yu4eOHOM TIPOIIECCEe HCIOIB3YIOTCSI AaKTHUBHBIE W HMHTEPAKTUBHBIE (OPMBI TPOBEICHUS
3aHATHUU.
Ha npaxtnyeckux u 1a0OpaTOPHBIX 3aHATUSIX UCIOJIB3YETCS METOJ I'PYNIIOBOrO PEIIEHUS
TBOPYECKHUX 3aJ1a4, METO/I 1€0aTOB.
[Tpu npoBeneHnn 1a00pATOPHBIX 3aHATHI CTYIEHTaM BbLAAETCS 3a/laHue ISl MOATOTOBKH K
BBINOJIHEHHIO J1abopaTopHoil paboThl. Ilepen BhimosHEHHMEM pPaOOTHI € MpenojaBaTeseM
obOcyxmaercs 1enb paboThl M X0/ ee BbIMoJgHeHus. Ha asrame 3ammThl pabOTHI CTYAEHT
CaMOCTOSITEJIbHO AHAJIIM3UPYET JOCTUTHYTBIE pE3yJbTaThl C PA3HbIX TOYEK 3pEHUS,
BBIJIBUTAET TMIIOTE3bI U JI€JIA€T BHIBOABI, UCXO/ISI U3 LIEIH PaOOTHI.
N3 coBpeMeHHBIX 0Opa30BaTENbHBIX TEXHOJOTMNA MPUMEHSIOTCS HMH(POPMAIMOHHbIE U
KOMITbIOTEPHBIE TEXHOJIOTUHU C TPUBJICYEHUEM K MTPEMOJABAHUIO MYJIbTUMEIUUHON TEXHUKHU.
Metoapl KOHTPOJIS: cIaya 3a4eTa C OIIEHKOW B YCTHOH dopMme.

8. OLEHOYHBIE CPEJICTBA J1JId IPOMEXKYTOYHOM ATTECTALIUU
Onucanue nmokaszaTteneil 1 KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMI Ha Pa3IMUHbBIX 3TArax UX
dbopMUpOBaHMS, OMHMCAHUE IIKAJT OLIEHWBAHUS, THUIOBBIE KOHTPOJIbHBIC 33a/JaHUS U HHBIC
MaTepualibl, HEOOXOAUMBIE Ui OLEHKU 3HAHUN, YMEHMI, HABBIKOB, XapaKTEpPU3YIOIIMX
sTansl GOpMHUPOBAHUS KOMIIETEHIMH, a TaKKe METOJUYECKHE MaTepHualibl, ONpeaeIsIoLne
MpOLENyphbl OLIEHUBAHMUS 3HAHUN, YMEHUI U HABBIKOB OTPAXXEHbI B (DOHIE OLEHOYHBIX
cpencTs no nucuuruinHe «Berancnurenbaas pusuka (Ipaktuxkym Ha DBM)».

8.1 IlpumepHbIe BONIPOCHI K 3aUETy C OLEHKOM:

1. Beibop mporpaMMHO# cpeanl Uit TMOCTpoeHus: mopeneir. OCHOBHBIE MPUEMBbl PaOOTHI:
MIOCTPOECHUE AJITOPUTMOB, CHHTAKCUC IIPOTrPaMMBbl, apU(PMETHUECKHUE OllEPALIUU, BCTPOEHHBIE
CKJISIpHBbIE (DYHKIIMH, OIEpPaTOpbl MpHCBaWBaHUs, (GopMaThl BBOAA M BBIBOJA JAHHBIX,
3aJJaHie ONEepPaTOPOB LUK, YCIOBHBIX ONEPATOPOB, ONEPATOPOB OTHOIIEHUH, JIOTHUECKUX
omnepaTopoB, 00pabOTKa MAacCMBOB M MaTpull, oQopMIIeHHE MOANPOrpaMM MU (YHKLIHUIA,
pexypcus.

2. Hoctyn k cnpaBouHoil uHdpopmauuu. [locTpoeHue nonb3oBaTenbckoro HHTepderica
MPOTrPaMMBI.

3. Metobl pelieHus: (AaHATUTUYECKOE, YUCIIEHHOE, UCIOJIb30BAHME BO3MOXKHOCTEN MAKETOB
Matlab. Anroputm Ditiepa s pereHns: 0ObIKHOBEHHBIX (P QPepeHInaTbHbIX YPAaBHEHUH.
4. JIBukeHue Tel B IpaBUTALMOHHOM Imosie 3eMiu Oe3 ydera TpeHus. JIBuKeHHE Tell B
rpaBUTALMOHHOM IT0JI€ 3EMJIU C YUETOM CUIIbI TpeHusl. PopMyInpoBKa (HU3NIECKON MOJIENH,
BBIBOJI MU depeHITnaIbHBIX YpaBHEHUI, JISKAIINX B OCHOBE Moeinn. O0ocHOBaHME BhIOOpa
apaMeTpoB MOJEIIH.

5. 3amaun Kemepa. @opmynmupoBka (U3NUECKONH MOJENIH, BBIBOA Iu(depeHIINATLHBIX
yYpaBHEHUH, JEXKAIIUX B OCHOBE MOJeNU. BpiOOp cucTeMbl KOOPAMHAT, UCIOIb3YEMOM IS
OINMCAHUSl JABWKEHUS TeJ, MOJ JEUCTBUEM CHJIbl TPABUTALMOHHOTO B3aUMOJECHCTBUS
(ueptex). ObocHOBaHME BBIOOpA TTAPAMETPOB MOJIENH.

6. JIuHelHbIN rapMOHMUECKUN OocUWIUIATOP. MoaenupoBaHue kojiebannii ocuwiuisitopa (6e3
yueTa TPEHHs, BSI3KOE TPEHHUE, CyXOe TPEHME), BhIHYKIEHHbIe KojiebaHus. PopMyIupoBKa
¢dusnueckoir Moaenu, BoIBOJ AU depeHIINaIbHbIX YPABHEHUH, JIEXKALIUX B OCHOBE MOJEIIU.
OO0ocHoBaHKe BbIOOpA TAPAMETPOB MOJIETU U OCOOCHHOCTH PEeATU3AIMN MOJIENH.

7. DNEKTPUYECKOE TIOJIE CHUCTEMBbI HEMOJBIIKHBIX 3apsinoB. DOpMyIUpoOBKa (U3HUECKON
Mozenu. [Toctpoenue rpadrka MOBEPXHOCTH U KapThl IKBUIIOTEHIMAJIeH. MarHuTHoe 1oJe



BUTKA C MMOCTOSIHHBIM TOKOM.
8. MarHutHoe TMoJie COJICHOWJA C IIOCTOSHHBIM TOKOM. DOpMyIMpOBKa (PU3MUECKOI
MOJIeNIM, ypaBHEHUH, Jexalmux B ocHoBe Mojenu. OOocHOBaHME BBIOOpAa MapaMeTpoB
MO/IEIN 1 OCOOEHHOCTH pealin3aliuu Moaelu. Buszyanusanusi BEKTOPHOTO MOJIS.

9. MarnuTHoe 1moJjie TOPOUJAIBHON OOMOTKH C IMOCTOSIHHBIM TOKOM. UHCIIEHHOE pelieHue
ypaBHeHuit Jlarutaca u [lyaccona.

10. Metoa Monte- Kapno. @opMyIupoBKa CTATUCTUYECKOI'O 3aKOHA, JIEKAILEr0 B OCHOBE
Merona. OOocHOBaHUe BbIOOpa TMapaMeTpPOB MOJIEIM U OCOOEHHOCTH pean3allvu,
reHepaTop CIyYaHBIX YHUCET.

11. Anroput™ reHepaluu CIy4ailHBIX YHCET C PaBHOMEPHBIM 3aKOHOM pacCHpeleTeHHUs .
OnHOoMepHbIE CllyyaliHble Oy XAaHUS.

12.  Meron cayudaliHbIXx OnyXkgaHUH Ha IUIOCKOCTU. IlocTpoeHwe rucTorpaMmel,
OTpakarolei BEpOSITHOCTh HAXOXKICHUSI 00OBEKTa B 3aJaHHOM OTPE3KE UJIU O0JIACTHU.

13. Jlokanuzauusi kopHe. MaTtematrueckast MOAeNb (PU3NUYECKUX TMPOLIECCOB, CBOJAMMBIX K
PEIIeHNIO HeTMHEWHBIX YpaBHEHUH, pearm3anus B Matlab.

14. WurepnonsiumonHblid nonuHoM Jlarpanxka. CrailH- uHTepnossinud. Peanuzanus
uHTepnossiuu B Matlab.

9. YYEBHO- METOANMYECKOE 1 NTHO®OOPMALIMOHHOE OBECIIEYEHME
JAUNCHUITJIMHBI

a) IuTepaTtypa
1. Hemumenko, B. B., FOpuna B. [O. Beruncnurenvnas ¢usuka [[Ipaktukym Ha DBM]
[OnmexTpoHHBIN pecypc|: ¢b6. yueO.- MeTO/. MaTepualioB IS HAIPaBIIEHUS MOATOTOBKH
03.03.02 "dwuzuka"/ AmMI'Y, ®MO; cocr.. B. B. Hemumenko, B. 0. IOpwuna. -
brnarosemenck : M3n- Bo Amyp. roc. yH- ta, 2017. — 101 ¢. — Pexxum pocryna: http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/10749.pdf
2. Korxkun, I'. JI. KommeooTepHoe MojenupoBaHue (U3UUYECKUX IPOIECCOB €
ucnosibzoBanueM MATLAB : yueGHoe mocobue [Dnexktponubiii pecypc]/ I'. JI. Kotkun, JI.
K. Tlomnos, B. C. Yepkacckuil. — DJIEKTPOH. TEKCTOBbIE [aHHbIE. — 2- € U3d. —
HoBocubupck : HoBocubupckuii rocynapcrBeHHbiii yausepeurer, 2017. — 203 ¢. — ISBN
978-5-4437-0608-5. — Pexum gocryna: http://www.iprbookshop.ru/93459.html
3. Yepnenona, E. A. JlabopatopHusiii mpaktukyMm "BBenenne B MATLAB" [DnekTpoHHBII
pecypc]/ E. A. UepremoBa. — DIIEKTPOH. TeKCTOBBIC AaHHbIe. — CaHKT- IleTepOypr :
Poccuiickuii rocygapCcTBEeHHBIN rupoMeTeopoornyeckuii yuusepeuret, 2006. — 88 c. —
ISBN 2227-8397. — Pexum goctymna: http://www.iprbookshop.ru/12493.html
4. Tanymkun H.E., BbICOKOypOBHEBBIE  METOJbl  INPOrpaMMHUPOBAHMA.  S3BIK
nporpammupoBanus MatLab. Yacte 1 : yueOHuk [DaekTponnsiii pecype|/ INanymkun H.E.
11 [DnekTponnsii pecypc] — Poctos- Ha- [lony : M3matenscTtBo KOkHOTO (henepanbHOro
yauBepcutera, 2011. — 182 ¢. — ISBN 978-5-9275-0810-5. — Pexum nmocrtyma: http://
www.iprbookshop.ru/46935.html
5. KynunoB FO.U. Ilpaktuueckas pabora B MATLAB [OnekTpoHHBI pecypc]: yuebHOE
nocodbue / FO.M. KymuHoB. — DJIeKTpoH. TeKCTOBBIe maHHble. — Jlumenk: Jlumerkuit
FOCYJApCTBEHHbIN TexHuuyeckuil yHuBepcutet, 9bC ACB, 2013. — 62 c¢. — 2227-8397. —
Pexxum nocryna: http://www.iprbookshop.ru/55606.html

0) mporpamMMHoe obecrieueHne 1 MHTepHeT-pecypChbl

Ne HaunmenoBanue Ormnucanue

1 | http://e.lanbook.com IIpencraBiaeHHas 3MEKTPOHHO- OUOIMOTEYHAST CHCTEMA —
9TO Pecypc, BKIIFOUAIONTNI B ce0sl KaK 3JIEKTPOHHbBIE BEPCUU
KHUT  W37aTelbcTBa  «JIaHB» ®W  JOpyrux  BEAyIIuX
W31aTEIbCTB yUEOHOW JMTEpaTyphl, TaK M 3JICKTPOHHBIC
BEPCHM TEPUOJAMYECKUX M3AAHUH TI0 ECTCCTBEHHBIM,
TEXHUYECKUM U TYMaHUTAPHBIM HayKaM.




2 | http:// DNeKTpoHHO- Oubnuoteunass cucrtema [PRbooks —
www.iprbookshop.ru/ Hay4yHO- oOpa3oBaTeNIbHBIA pecypc IS pelIeHus 3a7ad
obyuennss B Poccum u 3a pyOexoM. YHHKaIbHAs
miatpopma DBC IPRbooks o0BenuHsIET HOBeMHIIHe
MH(POPMAIIMOHHBIE TEXHOJIOTUU U YUEOHYIO JTUIIEH3UNOHHYIO
nutepatypy. Kontentr OBC  IPRbooks  otBeuaer
TpeboBaHusIM cTaHgapToB  Bbiciied  1mkomael, CIIO,
JIOTIOJTHUTENIBHOTO U JUCTAHIIMOHHOrO obpa3zoBanusi. DbC
IPRbooks B nmogHoM 00BeME COOTBETCTBYET TPeOOBAHUSIM
3akoHoAaTenbcTBa PD B chepe oOpazoBanumsl.

3 | http://elibrary.ru Hayunas anexTpoHHast Ou0InoTeKa KypHAJIOB

B) mpoeccroHalIbHbIe 0a3bl TAHHBIX U MHPOPMAIIMOHHBIE CIPABOYHbBIE CHCTEMbI

Ne HaumenoBanue Onucanue

1 | https://scholar.google.ru/ | Google Scholar — mnouckoBas cucreMa MO MOJHBIM
TeKCTaM Hay4YHBIX NyOJauKamwii Bcex ((opMaToB u
JACIIUATITVH.

2 | http:// www.edu.ru/ | Poccuiickoe oopa3oanue. deaepanabHblid MOPTAI

index.php

3 | https://uisrussia.msu.ru/ | YHuBepcurerckass mHpopmanmonHas cucrema POCCUSA
(YUC POCCHA).

4 | https://elibrary.ru/ Hayunas osnektponnass Oubnuoreka eLIBRARY.RU

poccuiickuii MHPOPMAIIMOHHO- aHAJTUTHYECKUI TTOpTal B
00J1aCTH HayKHU, TEXHOJIOTUM, MEAULIMHBI 1 00pa30BaHUS

5 [ https://www.runnet.ru RUNNet (Russian UNiversity Network) - kpymnHeiias B
Poccun HAy4HO- oOpa3oBaTeIbHas
TEJIEKOMMYHHKAIIMOHHAS CETh, 00JIaJafoIIast MPOTSKEHHOM
BBICOKOCKOPOCTHON MarucTpajabHON MHPPACTPYKTYpPOH U
MEX1yHaAPOAHBIMU KaHaJlaMH, obecreunBaoIMu
MHTETpaIrIo ¢ 3apyOe)KHBIMA HayIHO- 00pa30BaTeIbHBIMU
cetasmu (National Research and Education Networks,

NREN) u ¢ nTe Her.
6 |http:// dxdy.ru/ fzika- | Hayunsiii ¢opym. @Pusuka, Marematuka, Xumus,
£2.html Mexanuka wu Texnuka. OOCyXIeHHE TEOPETUUYECKUX

BOIPOCOB, BXOISIIMX B CTaHJApTHbIE y4eOHbIE KYPCHI.
JIMCKyCCUOHHBIE TeMbI (DU3UKH: TOMBITKH OIMPOBEPIKEHUS
KJIaccuyeckux Teopuit u T.11. OOCyKAeHNe HEeTPUBUATIbHBIX
U HeCTaHJApTHBIX Y4eOHbIX 3anau. [lomnesHsle pecypcsl
CEeTH, CoZiepXkKalie MaTepUaIIbl IO PU3NKe

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE JUCLHUITIJIMHBI
Baunsatus mo aucuuiuinHe «BoruncnurensHas pusuka (I[Ipaktukym Ha D9BM)» npoBoasarcs B
CHeIMAaIbHBIX MOMEIICHUSX, TTPEACTABIISIONIMX COOON yueOHbIe ayIUTOPUM TSI TTPOBEICHUS
3aHSITUH CEMUHAPCKOrO THUIIA, JIAOOPATOPHBIX pabOT C J1abOpaTOpPHBIM OOOPYTOBAHUEM,
PYIIOBBIX U WHIUBHIYAIbHBIX KOHCYJIbTAIMH, TEKYIIErOo KOHTPOJSI U IPOMEKYTOUHOMN
atrectaruu. CrienuagbHbIe MOMEIICHHUS YKOMIUIEKTOBAHBI CIICIIMATU3UPOBAHHON MeOEIbIO U
TEXHUYECKUMU CPEACTBAMH OOYYEHHMs, CIAyXKAllUMU IS TMPEACTaBICHUS  yUeOHOM
nHopMaIK OOJIBIION ayAUTOPUHU. Bce MOMeIeHus, B KOTOPBIX IPOBOASTCS 3aHSATHUS,
COOTBETCTBYIOT JICHCTBYIOIIMM IIPOTHBOIIOKAPHBIM IPaBUIaM U HOPMaM.

Kaxnpiit obOyuarommiics oOecriedeH HMHIUBUAYaIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
9JIEKTPOHHO- OWOJIMOTEYHBIM  CHUCTEeMaM M K  3JIGKTPOHHOH  MH(OPMAIMOHHO-
00pa3oBaTeIbHOM Cpejic YHUBEPCHUTETA.

CamocrosiTenibHass paboTa OOyUYAOIIUXCS OCYIIECTBIISIETCSI B TIOMEIICHUSX, OCHAIIEHHBIX



KOMITBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO TIOJKIIIOUEHUS K ceTtu «MHTepHeT» U
oOecrieueHEeM [IOCTyla B OJJIGKTPOHHYIO HMH(OPMAIIMOHHO- OOPa30BaTEIIbHYIO Cpemy
YHUBEPCUTETA



