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AHHOTAIIUA

JucnuiuimHa «MareMaTHYecKHe METOIBl HCCIICOBaHUI» BXOJUT B BapHATUBHYIO 4YacTh
o0pa3oBaTelibHOM MIporpaMMbl  MOATOTOBKM  OOywarmuxcs 1o crnenuanbHoctd  15.03.06
«MexarpoHUKa U POOOTOTEXHUKa» HANpPaBICHHOCTh «PoOoTOTEXHMKAY. [IHMCIUIUIMHA peau3yeTcs
kadempoit Ne32.

JucuuruivHa HaneneHa Ha (POPMUPOBAHKE Y BHIITYCKHUKA

o0menpodecCHOHATBHBIX KOMITETEHITHIH:

OIIK-2 «Bnamenwe (PU3NKO-MATEMATHYECKUM amnmapaTtoM, HEOOXOJMMBIM JUISl OIHUCAHHS
MEXaTPOHHBIX U POOOTOTEXHUYECKHX CHCTEM»;

po¢)eCCHOHAIBHBIX KOMIIETEHITUH:

I1K-1 «CTMOCOOHOCTh ~ COCTABJISITh ~ MAaTeMaTHYECKUE  MOJEIM  MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHUCTEM, HMX IMOACHCTEM M OTACJIbHBIX JJIEMEHTOB M MOJYJEH, BKIIOYAs
nH(pOpMaLIMOHHEIE, ANEKTPOMEXAHUYECKHE, TUPABINYECKHE, ANIEKTPOTUIPABINYECKUE,
3JIEKTPOHHBIEC YCTPOMCTBA U CPEICTBA BHIYMCIUTEIHHON TEXHUKIY,

[IK-6 «crmocoOHOCTh TPOBOJUTH BBIYHCIUTEILHBIC JKCIEPUMEHTHI C HCIIOJIh30BAHUEM
CTAaHJAPTHBIX IPOTPAMMHBIX TIAKETOB C IIEbI0 HKCCICIOBAHUS MaTEeMaTHYECKUX MOJCIICH
MEXaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM).

CopepxaHue AUCHUILIMHBI OXBAThIBA€T KPYT BOMPOCOB, CBSI3aHHBIX C MAaTeMaTUYECKUMU
METO/JIaMH U TIPOTPAMMHBIMH CPEACTBAMU MAaTEMAaTUYECKOTO MOJIECITUPOBAHUS IJIEKTPOTEXHUUIECKUX
YCTPOMCTB 3JEKTPOIHEPTETHUECKUX CHCTEM.

[IpenonaBanue AUCHUIUIMHBI MPETyCMATPUBACT CIEAYIOMNUE (POPMBI OpraHU3aIul y4eOHOTO
nporiecca:  (JIEKIIUH, TPAKTHYECKUE 3aHATHS, CAMOCTOSATENIbHAsE paboTa 00yJaromerocs,
KOHCYJIbTAIIH).

[TporpaMMoiil TUCHUTUTMHBI TPEAYCMOTPEHBI CIEAYIOUTNE BUABI KOHTPOJS: TEKYIIUNH KOHTPOIIb
yCIIEBaeMOCTH, TPOMEKYTOUHAsI aTTecTanus B opMe 3auera.

OO61mas TpyJ0€MKOCTh OCBOEHUS JUCLIHUIIIIMHBI COCTABIISET 3 3a4eTHHIX eUHUIIBI, 108 gacos.
SA3bIK 00yUeHUS 110 AUCIHUTUINHE «PYCCKHUID).



1. IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUS M0 TUCHHUILJINHE

1.1. Hean npenogaBaHus JMCHUIIHHBI

OCHOBHOH 1LI€bI0 M3YUYEHMs IUCLMILIMHBI SBJISIETCS MOJArOTOBKA CTYIEHTOB B O0JIACTM IPUMEHEHUs
COBPEMEHHBIX MATEMATHYECKUX METOJOB M IIPOrPAMMHBIX CPEACTB MATEMaTU4YECKOrO MOJACIUPOBAHUS
MH)XEHEPHO-TEXHUYECKUX CUCTEM Ha OCHOBE ajlreOpbl MaTpHll, TEOPUU IPadoB, YUCICHHBIX METOI0B U
BEPOSTHOCTHO-CTATUCTUYECKOTO aHaIN3a; NpuoOpeTeHrne HeOOXOAMMBIX 3HAaHUH JJIsi CAMOCTOSTEILHOTO
IIPOBEJCHUSI HCCICNOBAaHUM, CBA3AHHBIX C PEIICHUEM HAyYHOMH)KCHEPHBIX 3a/ad; OBJIAJCHUE
COBPEMEHHBIMM HABBIKAMHU OpPraHU3allMM U IIPOBEICHMS MATEMAaTHUYECKOTO MOJEIMPOBAHMS; Pa3BUTHE
HaBBIKOB BbIOOpAa ONTUMAIBHBIX METOAOB pELICHHUS 3JEKTPOTEXHHYECKHX 3a7ad ¢ y4eToM
HEOIPEICIIEHHOCTH CXOXK/IEHUS YUCIIEHHBIX METOJIOB M OCOOCHHOCTEN MX peanu3annu Ha OBM.

1.2. TlepedeHb IUIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO AUCHUILINHE, COOTHECEHHBIX C
IUIAaHUPYeMbIMH pe3yabTraTaMu ocBoenus OII

B pesyibrare 0cBOGHUS AUCLUILIMHBI 00YyYatouiics JOKeH 00J1aAaTh CIeAYOIMMI KOMIIETEHIUAMU:
OIIK-2 «cmocoOHOCTh MPUMEHSTh COOTBETCTBYIONIIUH (DM3MKO-MATEMAaTHYECKHI ammapar, MEeTOJbI
aHaJIn3a M MOJEIMPOBAHUS, TEOPETHUECKOIO U IKCIIEPUMEHTAIBHOIO HCCIENOBaHMS IIPU PEUICHUU
poecCHOHATBHBIX 3aa9»:
3HATh - KJIACCU(PUKALNIO 1 OCOOCHHOCTH MAaTEeMAaTUYECKUX METOJOB pacueTa MHKEHEPHBIX (PU3MUECKUX
3a1ad4;
YMETh - IPUMEHSATh COBPEMEHHbIE MaTEMAaTUYECKHE METO/IbI JJIsl pelIeHuUs 3a/1a4 TEXHUUECKOW (pU3nKu
Ha OCHOBE anreOpbl MaTpul], TEOpUU rpadoB, YUCICHHBIX METOIOB U BEPOSATHOCTHO-CTATHCTHYECKOTO
aHalIn3a;
BJIa/IETh HaBBIKAMHM - BbIOOpa ONTHUMAJBHBIX METOJOB pelIeHHUs (U3NYECKUX 3aJad C Y4EeTOM
HEOIPEICIIEHHOCTH CXO0X/IEHUS YUCIIEHHBIX METOJIOB M OCOOCHHOCTEN MX peann3anuu Ha OBM;
MMETh OIBIT JCATEIBHOCTH - AJE€KBAaTHO CTaBHUTh 33Ja4M MCCIECIOBAaHUS WM ONTHUMM3ALUU CIIOKHBIX
00BEKTOB Ha OCHOBE METOJI0OB MaTEMAaTUYECKOI'0 MOAETHUPOBAHHUS;

[TK-1 «criocoOHOCTH COCTaBIISITh MAaTEMAaTHUECKHE MOJIETIN MEXaTPOHHBIX U pOOOTOTEXHUYECKUX CUCTEM,
UX TOJCUCTEM U OTJENIbHBIX JIEMEHTOB U MOJTyJIeH, BKJII0Uasi HH(OPMAIIMOHHBIE, JIEKTPOMEXaHUYECKHE,
THIPaBIMYECKUE, AJIEKTPOTUIPABINYECKUE, JIEKTPOHHBIE YCTPOWCTBA M CPEICTBA BBIYUCIUTEIBHOM
TEXHUKN»:

3HATh — METO/bl MOJICIMPOBAHUSI KOMIIOHEHTOB JIEKTPOHHBIX U 3JIEKTPUUECKUX CXEM;

YMETb — COCTABJIATh MaTEMaTHUECKUE MOJIEIM MEXaTPOHHBIX U POOOTOTEXHUUECKUX CHCTEM;

BJIaJCTh HaBbIKAMH — IPUMCHCHUA METOJJOB ONITUMH3ALIUHN XaAPAKTCPUCTUK CXEM,

HMETB OIIBIT IEATEIBHOCTH — COCTABIIEHUS YPAaBHEHUM COCTOSHUS MIEKTPUUECKUX LIECNEN.

IIK-6 «crmocoOHOCTh TPOBOJHUTH BBIYHCIUTEIBHBIC JKCIIEPUMEHTHI C HCITOJIb30BAHHEM CTaHJIAPTHBIX
MPOrpaMMHBIX TAKETOB C LEJIbI0 HCCIEAOBAHUS MATEMAaTHYECKUX MOJeNed MEXAaTpOHHBIX U
POOOTOTEXHHUECKUX CUCTEM:

3HATh — aKTyaJbHbIC TPOrPAMMHBIC TTAKETHI JJIsl POBEICHUS BEIUUCIUTEIBHBIX YKCIIEPUMEHTOB,

YMETh - TIPOBOJUTH BBIYUCIUTEIBHBIC SKCIIEPUMEHTHI C UCIOJIB30BAHUEM CTAHIAPTHBIX MPOTPAMMHBIX
MTaKETOB,

BJIQJIETh HaBBIKAMHU — paOOTHI B MPOTPAMMHBIX MMaKeTaxX JJI MCCIIEIOBAHUS MaTEMaTHYECKUX MOJeei
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHUCTEM,;

HMMETb OTBIT JAEATEIHLHOCTH — IO UCCIIEIOBAHUIO M TTIOCTPOSHUIO MATEMATHUYECKUX MOJCIICH MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX CUCTEM C TTIOMOIIBIO IPOTPAMMHBIX ITAKETOB.



2. Mecto nucuunjnnbl B cTpykType OIl

Jucuumiuaa Oa3upyeTcs Ha 3HAHHWSIX, pPaHee MPHOOPETEHHBIX OOYYaAIOMUMUCS TPH H3YYCHHUH
CIEIYIOIINX AUCITUTLINH:

- Maremaruka. MaTeMaTHUeCKUH aHAIN3;

- DJeKTpOTEeXHHUKA.
3HaHMs, MONyYCHHBIC MIPH M3YYCHHH MaTepuaia JaHHOW JUCIHUILTUHBI, UMEIOT KaK CaMOCTOSITEILHOE
3HAYEHHE, TaK M UCIIOJIB3YIOTCS MPU U3YUYEHUU APYTUX TUCIUTIINH:

- DIIEKTpUYECKUE MAIIMHBI U aIlliapaThl;

- BrInonaHeHue BbITYCKHON KBAJIM(UKAIIMOHHOM PabOTHI.

3. O0bem aucuuniauHbl B 3E/akanem.
Jlanubie 00 001memM oobeMe fRPIUILIINHBI, TPYAOEMKOCTH OT/ACIBHBIX BUAOB Y4eOHOU pabOTHI 1O
JTUCHUIUTMHE (U paclpeaeNeHue 3TOM TPYI0eMKOCTH IO CeMecTpaM) MpeCTaBlIeHbl B Tabuuie |

Tabmuna 1 - O0beM u TPYJOEMKOCTh AUCIHILIIUHBI

Bup yuebHoit paboThI TpynoemkocTs 1o
Bcero
cemMecTpam
Ne7
1 2 3

OO0mas Tpya10eMKOCTh 3/ 108 3/ 108
aucuunanabl, 3E/(vac)
M3 nux uacoe npakmuueckoi 11 11
n0020moeKu
Ayoumopnbsle 3anamus, BCero yac., 34 34

B mom uucne

nexuuu (JT), (gac) 17 17
[MpakTHdeckue/ceMUHApCKUe 3aHATHS 17 17
(I13), (uac)

naboparopHsie padotsl (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP),
(gac)

Dk3ameH, (Jac)

Camocmoamenvhasn paboma, BCETO 74 74
(gac)
Buja npoMe:XKyTOYHOr0 KOHTPOJIS: Sauer 3auer

3aueT, mudd. 3ader, sk3ameH (3auer,

Audd. 3au, Ik3.)

4, Coaepxxanue TUCHMILTHHBI
4.1. PacnpenesjieHue TPYA0eMKOCTH JUCHUNIMHBI
1o pa3aejaM U BUIAM 3aHSATHIA
P a31CJIbl U TEMbI TUCIHUIIJIMHBI U UX TPYI[OGMKOCTB HpI/IBe,Z[eHBI B Ta6n1/1ue 2
Tabuwnna 2. - Pa3gesipl, TEMbl JUCHMINIMHLI U UX TPYIOEMKOCTD




P a3J1CJIbl, TCMbI JUCIIUITIIMHBI

Jlexmu (gac)

I13 (C3)
(gac)

JIP (uac)

KII (uac)

CPC (uac)

Cemectp 7

Pazgenmr 1.  OcHOBHBIE  TCOPETUIECCKHUC
[OJIOKEHHUST ¥ POJb  MaTeMaTHYecKOro
MOJICTUPOBAHUS B CO3aHUU  CIIOXKHBIX
TEXHUUYECKUX OOBEKTOB.

Tema 1.1. OcHOBHBIC TIOHATHS W POJb
MaTeMaTHYECKOTO MOJICTTUPOBAHUS B
CO3/IaHUU CIIOKHBIX TCXHHUYECKUX OOBEKTOB.
Tema 1.2. MeTomomoruss MOICITHPOBAHUS.
[locTaHOBKa 3374 ONITHMHU3AIIH.

4

25

Pasmen 2. MeToasl  MOACTUPOBAHUS
KOMIIOHEHTOB 9JIEKTPOHHBIX u

12

DIIEKTPOTEXHUYECKHX CXEM.
Tema 2.1. [locTpoeHne MaTeMaTuyeckon
MOJICTIH.
Tema 2.2
COCTOSIHUSI.

O600meHHoe  ypaBHEHHUE

Pa3nen 3. MeToasl cuHTE3a U UCCIIEOBAHUS
MOZEJIeH ANEKTPOTEXHUUECKUX YCTPOMCTB.
Tema 3.1. MeToq y3/I0BBIX HAIIPSKEHUI.
Tewma 3.2. MeTos1 KOHTYPHBIX TOKOB.

12

Paznen 4. OcOOEHHOCTH MaTeMaTHYECKOTO
MOJIETTUPOBAHUS  WHXEHEPHO-(DM3MUECKUX
00BEKTOB.

Tema 4.1 MatemaTnueckue MOAEIH IS
aQHAIIM3a PEKUMOB DIIEKTPUIECKOH IIETIH.
Tema 4.2. [IpuMmeHeHne MeToaa NpoCTOn
UTepaIuu.

13

Paszmen 5. Maremaruueckue
ONTUMHU3AIUU XaPAKTEPUCTHK CXEM.
Tema 5.1. IIpuMmeneHne MeToAa YCKOPEHHOU
uTepauu (MeTo 3eUaess).

Tema 5.2. Periennie cucteM HETMHEHHBIX
anredpandeckux ypaBHeHud. [Ipumenenue
Merona HeroToHa.

METOJIBI

12

Mroro B cemectpe:

17

17

74

Toro:

17

17

74

4.2. Copep:kaHue pa3ieioB H TeM JEKIIHOHHBIX 3aHITHI

Copep:xanue pa3felioB ¥ TeM JIEKIIMOHHBIX 3aHATUN PUBEICHO B Ta0uuiie 3.

Ta6J'II/II_Ia 3 - ConeprxkaHue pa3aeiioB U TEM JICKITMOHHBIX 3aHITUN

Howmep

pasacna HazBanwne u COACPIKAHUC Pa3aCIIOB U TEM JICKIHMOHHBIX 3aHATHH

1 (OCHOBHBIE TCOPCTUUCCKUEC MMOJIOKCHUA U POJIb MATEMATUUCCKOTI0O MOACTIUPOBAHUA B
CO3JaHUHU CJIIOXKHBIX TCXHUYCCKUX OOBEKTOB.

(OCHOBHBIC ITOHSATHSA B POJIb MAaTEMATUYCCKOI0O MOACIUPOBAHNA B CO3JaHUN CIIOKHBIX
TCXHUYCCKUX 00BEKTOB. Metoponorus MOJCIIMPOBAaHUH. IlocranoBka 3aaad
OIITUMU3AIHH.

2 MeTobl MOIETMPOBAHUS KOMIIOHEHTOB 3JIEKTPOHHBIX U JIEKTPOTEXHHUUECKUX CXEM.
[TocTpoenne maremaTrueckoil Mojienu. O000IIeHHOE YpaBHEHHE COCTOSHUSI.




3 MeTtoasl CHHTE3a U UCCIICIOBaHUSA MOJECIICH JIIEKTPOTEXHUYECKUX YCTPONCTB U CUCTEM.
MeTo/1 y3JI0BbIX HapsKEHUN. MeTo KOHTYpPHBIX TOKOB.

4 Oco0eHHOCTH MaTeMaTUYECKOT0 MOJICIMPOBAHUS HHKEHEPHO-(PU3NYECKUX 0OBEKTOB.
MarteMaThyecKre MOJIEIH IJIsl aHaJK3a YCTAaHOBUBILETOCS PEKUMA HJIEKTPUUIECKOM CETH.
[[puMeHeHne MeTo1a MPOCTOM UTEPAITUH.

5 MaTemaTuyecKkrue METOIbl ONTUMH3AIUN XapAKTEPUCTUK CXEM.
[IpumeHeHne MeTo1a YCKOPEHHOM uTepanuu (Meron 3einens). Pemenne cucrtem
HeTMHEHHBIX anreOpandyeckux ypaBHeHui. [Ipumenenne metona HeroToHa.

4.3. TlpakTtuueckue (CEMUHAPCKUE) 3aHATHS
Tembl npakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEICHBI B Tabnulie 4.

Ta6Jmua 4 - HpaKTI/IquKI/IC 3aHATUA U UX TPYAOCMKOCTb

Dopmsbl N3 aux No
Tembl IPaKTHUECKUX IPAKTHYCCKUX TpynoeMKoCTh, | mpakTHIECKOH  |passena
/1 3AHIATUI (uac) HOATOTOBKH, | quciu

3aHATHUN (11 a C) JIMHBI

Cemectp 7

Teopus rpados. 2 1 1
AHaJIUTHYECKOE

1 | mpeacraBnenue
BJIEKTPUYECKON CXEMBI
Juisi pacueta Ha OBM.

[TocTpoenue 2 1 2
MaTeMaTHYeCKON
MOJICITH SJIEKTPUICCKHIX
CXEM.

Cocrasnenune 2 1 3
0000I1IEHHOT O

YpPaBHEHUS COCTOSHUSA
AJIEKTPUYUECKON TIETIH.

AJITOpUTM METOa 1 1
4 | y310BBIX 3
ITPOBOJIMMOCTEH.

5 | [lpumenenue metoaa 2 1 3
KOHTYPHBIX TOKOB JISI
pelIeHUs HHKEHEPHO-
(bU3UYeCKUX 3a1a4.

6 | Merog T'aycca ans 2 1 4
pElIeHUs] CUCTEMBbI
JIMHEUHBIX
anredpanvecKux
YpaBHEHUH

[Ipumenenue metona 2 1 4
MPOCTON UTEpaALIHH.

\l

8 | [Ilpumenenue metoaa 2 2 5}
YCKOPEHHOU UTepanuu
(meton 3eiens).

9 | Pemrenue cucteMbl 2 2 5
HEJIMHEUHBIX YPaBHEHUN
meTonoM HeroToHa.




Bcero: 17 11

4.4. JlabopaTopHbIe 3aHATHSA
TeMmbl 1a00paTOPHBIX 3aHATHH M UX TPYIOEMKOCTh ITPUBEACHBI B TAOIHILIE 5.

Tabmuna 5 - JlJabopaTtopHble 3aHATHS U UX TPYA0EMKOCTb

TpynoeMKocTs, | No paznena
Ne 1i/m HaumeHoBanue 1a60paTOpHBIX paboT b
(uac) JUCLUIIINHBI

Y4eOHBIM IIaHOM HE MPEAYCMOTPEHO

Bcero:

4.5. KypcoBoe npoektupoBanue (padora)

V4eOHBIM IJIAaHOM HE npeayCcCMOTpCHO

4.6. CamocrosiTeqbHas1 padoTa 00y4yaommuxcst
Bunbl caMmocTosTenbHON pabOTHI B €€ TPYA0EMKOCTh IIPUBEICHBI B TAOIHIIE 6.

Ta6n1z1ua 6 Bugbl caMOCTOSTEIbHON Da60TBI Hn €€ TPYIJOEMKOCTD

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
yac Jac
1 2 3
N3yuenue TeopeTnueckoro Marepuana 54 54

mucturuael (TO)

Kypcooe npoekrupoanue (KII, KP)
PacuerHo-rpadpuueckue 3ananus (PI'3) 10 10
Brinonnenue pedepara (P)

IToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemocTH (TKY)

Jomamnee 3ampanne (/13)

Kontposnbhsle paboTs! 3a04aukoB (KP3)

[ToaroroBka Kk MpoOMeKyTOYHON aTTeCTallUU 10 10
(ITA)

Bcero: 74 74

5. IlepeyeHb yueOHO-MeTOANYECKOT0 0OecIIeYeHH sl AJIs1 CAMOCTOATEIbHOM

padoThI 00y4aONIUXCH MO TUCHUILINHE (MOYJIIO)
quGHO-MCTOI[I/IquKI/Ie MaTepuraibl I CaMOCTOSITEIILHOU paGOTBI 06yanOIJ_II/IXC$I YKa3aHbI B II.I1.
8-10.

6. IlepeyeHb OCHOBHOW M TOMOJHUTEIbLHOM JUTEPATYPHI
6.1. OcHoBHas1 InTepaTypa
[TepedyeHr OCHOBHOM JUTEpATyphl MPUBECH B TaOIUIIE 7.

Tabmuua 7 - [lepedeHb OCHOBHOH JINTEpaTypbI



9

Mudp

bubnuorpaduueckas cepika / URL anpec

KonunuecTBo 3k3eMILISIpOB B
6ubnuoreke (kpome
AJIEKTPOHHBIX IK3EMILISIPOB)

MogenupoBaHue B 3JEKTPOIHEPreTHUKE [ DIEKTPOHHBIM
pecypc] : ydeOHoe mocobme / A. ®. Ilaramos, M. H.
BoporanukoB, M. A. Macrenanenko u Ap. - CTaBpoIoib:
AT'PYC, 2014. - 140 c. - ISBN 978-5-9596-1059-3. - Pexxum
nocryma: http://znanium.com/catalog.php?bookinfo=514263

MeTo bl 51 CPEACTBA  HAy4YHBIX  HCCIICIOBAHUN:

Yueonux/A.A ITwxypun, A A.Ilmxypun (mi.), B.E.Ilarkos -

M.: HUIT UTHOPA-M, 2015. - 264 ¢.: 60x90 1/16. - (Beiciice

oOpa3oBanue: bakanaspuar). ISBN 978-5-16010816-2. -
Pexum

nocryma: http://znanium.com/catalog.php?bookinfo=502713

6.2. JonoJHUuTe/BbHAA JJUTEPATYpa

[Tepedenp nONOIHUTENBHOM AUTEPATyphl IpUBeeH B Tabnuue 8. Tabnuna 8§ - [lepeuens
JIOTIOJTHUTEIILHOM JINTepaTyphbl

Mudp

bubnmuorpaduueckas cesika/ URL aapec KOJIMY€ecTBO 9K3eMIUISIPOB B

O6u6IMoTEKE(KPOME IIEKTPOHHBIX

HK3EMILISPOB)

OcramkoB, B.H. [IlpakTukym 1o peueHuro
WHKCHEPHBIX 3a/1ad MaTeMaTHYEeCKUMH METOJaMU
[DnexkTponHbIi pecypc] : yueOHoe mocooue / B.H.
OcramkoB. - JJ. m3a. - M.: BUHOM.
Jlaboparopus 3uanunid, 2013. - 200 c.: mi. -
(MaremaTtnueckoe moaenupoBanue). - ISBN 9785-
9963-2114-8. - Pexum JIOCTYTIA:
http://znanium.com/catalog.php?bookinfo=540519

7. IlepeyeHb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH

NHTEPHET, Heo0X0AMMBIX /JJisl 0CBOCHHUS AUCHUIIINHDbI
[Tepeuens pecypcoB nHpopMamoHHO-TenekommyHukaonHoit cetu MHTEPHET, HeoOxoaumbIx

JJI1 OCBOCHH A NUCHUIUINHBI ITIPUBCICH B Ta6J'II/II_IC 0.

Ta6muma 9 - Ilepeuens pecypcoB uHbopmarmonHo-TeaekoMmmyHukarmonon cetn MHTEPHET,
H€O6XO,Z[I/IMI>IX JJ1s1 OCBOCHUA JUCHUITIIUHBI

URL anpec Haumenosanmue

He npenycMoTpeHo



http://znanium.com/catalog.php?bookinfo=514263
http://znanium.com/catalog.php?bookinfo=502713
http://znanium.com/catalog.php?bookinfo=540519
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8. IlepeuyeHb HHGOPMALMOHHBIX TEXHOJIOTHIi, HCTOJIb3yEMBbIX NPH
OCYLIEeCTBJICHUH 00pa30BATEILHOIO0 MPOLecca M0 AUCHUIINHE

8.1. IlepeyeHb MPOrpPaMMHOIO o0ecredeHust

[lepeueHp UCOIB3yEMOIO IPOrPAMMHOTO OOecrieueHus mpeacTanieH B Tadnuue 10.

Tabmuna 10 - [lepeueHs mporpaMMHOT0 0O€CTICUCHIS

Ne i/t

HanmenoBanue

Mathcad Prime 3.0

8.2. IlepeueHb NHPOPMALMOHHO-CIIPABOYHBIX CUCTEM
[Tepeuens ucnonp3yemMbix MHGOPMAIIMOHHO-CIPABOYHBIX CUCTEM mpenacTaBieH B Tadnune 11. Tabmuma 11 -

Ilepeuens u

HOOPMaIIMOHHO-CITPABOYHBIX CUCTCM

Ne i/t

HanmenoBanue

CHpaBO‘IHHe MaTCpHaJIbl 110 3JI€KTpOO60py,HOBaHI/IIO QJICKTPHYCCKUX CTaHIUN U HOI[CT&HI.[PI?I.

9. MaTepHaJIbHO-TeXHH‘IeCKaH 6333, Heo0XoauMasi 1Jisl OCyIIECTBJICHUA

Oﬁpai}OBaTeJIbHOFO nmpomecca 1mo JTMCumIlJinHE
CocraB MaTepuaIbHO-TEXHUYECKOW 0a3bl MpejcTaBieH B Tadnuue 12.

Tabmuna 12 - CocTaB MaTepuabHO-TEXHUYECKON 0a3bl

Ne i/ HanmeHoBaHME COCTaBHOM YaCTH MaTEpPUATbHO-TEXHUYECKON Oa3bl Howmep aynuropun
(pu HEOOXOMMOCTH)
1 MynbTUMEANITHAS JIEKIUOHHAS ay TUTOPUS 21-18
2 KoMIBIOTEpHBIN KJ1accC 21-23

10. ®oHa OLIEHOYHBIX CPECTB /JIsl MPOBeeHUs MPOMEKYTOUHOI aTTeCTALIMU

10.

OﬁyanOHII/IXCH no JMCHMIIJIMHE
1. CocraB (oHa OLIECHOUHBIX CPEACTB NpUBEACH B Tabiuue 13

Tabmuma 13 - CocTtaB oHIa OLIEHOUHBIX CPEJCTB AJIsl IPOMEXYTOUHOM aTTecTaluu

By npomexyTo4HON aTTecTalnun [IprMepHBIi IepeYeHb OLIEHOYHBIX CPEACTB

3ader

Cnucok BOIpOCOB;
KoHTponbHbIE 3a0aun

[lepeueHb KOMNETEHIINN, OTHOCSIIUXCS K AUCUUIUIMHE, U 3Tallbl UX (OPMUPOBAHUS B IIPOLIECCE OCBOCHUS
o0pa3oBaTeNbHON IPOTrpaMMBbl ITPUBECHBI B TabnuIe 14.

Tabnuna 14 - [lepeueHb KOMNETEHLINH C YKa3aHUEM 3TanoB UX (OPMUPOBAHUS B MTPOLIECCE OCBOEHUS
00pa3oBaTebHON IPOTPAMMEI

Howmep cemectpa

Oranbl HOPMUPOBAHUST KOMIIETEHIIUN 10
JTUCIUTIIMHAM/TIpaKTHKaM B Tiporiecce ocBoeHust OI1

OIIK-2 «BmageHue (HU3UKO-MATEMAaTUUYECKUM ammaparoM, HEOOXOJUMBIM JJIsi  ONUCAHUS

MCXAaTPOHHLIX U pOGOTOTeXHI/I‘ICCKI/IX CHUCTEM»

1 JluckperHas MaTeMaThKa

1 HNudopmaruka

1 Maremaruka. AHaTUTHYECKas: TEOMETPHS U JIMHEHas anredpa




Maremaruka. MaTeMaTU4ECKUN aHAIN3

duzuka

WNudopmanroHHble TEXHOIOTUI

Matemaruka. MaTeMaTHUeCKUN aHaIN3

dusuka

Maremaruka. Teopus BepOSITHOCTEM M  MareMaTH4decKas
CTaTUCTUKA

[IpukiiagHas MexaHuka

TCOpeTI/I‘IeCKaﬂ MEXaHUKa

dusuka

Maremaruka. Teopus BepOSATHOCTEM M  MareMaTHdecKas
CTaTUCTUKA

[IpukiiagHas MexaHuka

N AR | OWW W NN

Nnentudukanys u TMarHocTUKa CUCTEM

7

MaremaTudecKkue MeTO bl I/ICCJ'IGI[OBaHI/Iﬁ

IIK-1 «crmocoOHOCTE COCTaBIIATH

MATCMAaTHUYCCKHUC MOJCIN MCXATPOHHBIX H pO6OTOTCXHI/I‘leCKI/IX

CUCTEM, HX IIOACUCTEM W OTACJIBHBIX J5JICMCHTOB U MOZIYHCI;'I, BKJIO4Yas I/IH(bOpMaIII/IOHHI)Ie,

QJICKTPOMCXAHUYCCKHUEC, THAPABINYCCKUC, BJICKTPOTrUAPABINYCCKUEC, DJICKTPOHHBLIC YCTpOfICTBa u

cpeacrBa BBEIUHMCIIMTEIbHON TEXHUKI))

VYuebHas MPAKTHUKA o MOJYYEHHUIO NEPBUYHBIX

1 po¢eCCUOHATIbHBIX YMEHHH U HaBBIKOB, B TOM YHCIIE IEPBUYHBIX
YMEHUH 1 HaBBIKOB HAYyYHO-HMCCIIEI0BATENbCKOMN J1eATEIbHOCTH

2 KomnbroTepHas rpaguka B npodeccuoHanbHoi chepe

3 DNEKTPOTEXHHUKA

4 Mertponorus

4 ONEeKTpOHUKA

4 DeKTpOTEeXHUKA

5 IIporpammHuoe oOecrieueHue MeXaTPOHHBIX U
POOOTOTEXHHYECKUX CUCTEM

5 Teopust aBTOMaTHYECKOTO yIIPABICHUS

5 DJNEeKTpUYeCKne W THUAPABIMYECKUE MPHUBOABI MEXAaTPOHHBIX U
POOOTOTEXHUYECKHX YCTPOMCTB

5 OneKTpOHUKa

6 NudopmaninonHbie ycTpolcTBa U CUCTEMBI B pOOOTOTEXHHUKE

6 MeTonbl  HEYETKOTO  YNIpaBICHHS B  POOOTOTEXHHYECKHX
crcTeMax M KOMIUIEKCax

6 OnTuManbHbIe CUCTEMBI

6 Teopust aBTOMaTHYECKOTO yIIpaBICHUS

6 VYnpasienue poboTaMu 1 pOOOTOTEXHUYECKHUMH CHCTEMaMH

6 ONEeKTPONpUBOABl  a3POKOCMHMUYECKHUX  POOOTOTEXHUYECKHUX
cucTeM

7 HcnonHuTenbHble yCTPOHCTBA POOOTOTEXHUYECKUX CUCTEM

7 KoHTpob kauecTBa TEXHOJIOTMUECKUX OllEepalui

7 MareMaTnyeckre METOIbl UCCIIEAOBAaHUN

7 MogenupoBaHue B 3JIEKTPOMEXaHHUKE
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7 [IpoekTupoBaHue IMEKTPOIPUBOIOB

7 Teopust aBTOMaTH4ECKOTO yIPaBICHUS

7 VYmpasienue poboTaMu ¥ pOOOTOTEXHUYECKUMHU CHCTEMaMHU

3 Koncrpyuposanue, pacuer " IPOCKTHPOBAHNE
JIEKTPOMEXAHUYECKUX U ICKTPOIHEPTETHUECKUX YCTPOICTB

3 KoHTpone ¥ jamarHoctuka poOOOTOTEXHHYECKUX CHCTEM U
KOMILJICKCOB

3 MonenupoBanue u WCCIICIOBAHHE pobGoToB "
POOOTOTEXHUUYECKUX CUCTEM

8 HaznexHOCTh pOOOTOTEXHHUYECKUX CHCTEM

3 [Ipobnembl  pa3pabOTKM W BHEOPEHUS  COBPEMEHHBIX
POOOTOTEXHUYECKHX CHCTEM

8 [IpoexTrpoBanre poOOTOB U pOOOTOTEXHUUYECKUX CHCTEM

8 CHcTeMBbI ¢ UCKYCCTBCHHBIM MHTEIIJICKTOM B POOOTOTEXHHKE

8 Teopus nmogoOus U MOACITUPOBAHUS

8 VYnpasienue po0oTaMu ¥ pOOOTOTEXHUYECKUMH CHCTEMaMHK

[1K-6 «crmocoOHOCTE IMPOBOJAHUTDH BBIYUCIIUTCIIbHBIC OKCIICPUMCHTBI C UCITOJIb30BAHUECM CTAHAAPTHBIX

MMpOrpaMMHLBIX ITAKCTOB C MLCJIBIO HCCICIOBAHHUA MATCMATHYCCKUX MOIIGJICIZ MCXAaTpPOHHBIX M

POOOTOTEXHUUYECKUX CHCTEMY

1

WNudpopmaruka

YueOHas IIpaKTHUKa o MOJIYUYCHHUIO IMEPBUYIHBIX
HpO(l)eCCI/IOHaJ'IBHBIX YMCHI/Iﬁ 1 HaBbIKOB, B TOM YHUCJIC ICPBUYHBIX
YMCHI/Iﬁ 1 HaBBIKOB HaquO'HCCHe,HOBaTeHLCKOﬁ ACATCIIBHOCTHU

[IporpammHuoe obecrieueHue MEXaTPOHHBIX u
POOOTOTEXHHYECKUX CUCTEM

VYrpasnenue podboTaMu U pOOOTOTEXHUYECKUMHU CUCTEMaMU

ABTOMaTI/ISaHI/IH pacu€Ta W NPOCKTUPOBAHUA TEXHUYCCKUX
CUCTEM

I/I,ZLCHTI/I(i)I/IKaHI/IH U IUAarsoCTukKa CUCTeEM

MaremaTudeckue MeTOIBI CCIeI0BaHNH

N[N N N o] o

VYrpasnenue poO0oTaMu U pOOOTOTEXHUIECKUMHU CHCTEMaMU

MOIICJ'II/IpOBaHI/IC )51 HUCCICIOBAHUC pO6OTOB u
pO60TOTCXHI/I‘{CCKI/IX CHUCTEM

| O©o

praBHCHI/IC pO6OTaMI/I n pO6OTOTCXHI/I‘-ICCKI/IMI/I CUCTCMaMH

12

10.2. B xauecTBe KpUTEpUEB OLEHKH YPOBHS C(HOPMHPOBAHHOCTU (OCBOEHHS) y OOydaroIIMUXCs
KOMITETEHIIUI MPUMEHSIETCS 1IKajla MOIYJIbHO-PEHTHHIOBOM cucTeMbl yHUBEpcuTeTa. B Tabmuie

15 mnpencraBnena 100-6amuibHas M 4-0ajulbHas MIKAJIbl JUIsL OLEHKH COOPMHUPOBAHHOCTH
KOMITETCHIIUH.

Tabmuua 15 -Kputepuu olieHKH YpOBHSI CQOPMHPOBAHHOCTH KOMITETEHLIUH

O1LeHKa KOMIIETEHIINU

100-
OaJuIbHAs
mIKaina

4-GanpHas
IKajia

Xapaktepuctuka chOpMHUPOBAHHBIX KOMIIETEHITUN
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- oOyuarommiics TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIH
MaTepHal;

- YBEPEHHO, JIOTUYHO, [10CIIEI0BATEIbHO U IPAMOTHO €r0 U3JIaraer;

- ONMPAasiCh HA 3HAHUSI OCHOBHOM U JIOTIOJIHUTEIbHOMN JINTEPATYPhl, TECHO

«OTIINYHOY o
85 < K < 100 «3auTeHoy [PPHBA3BIBACT  YCBOCHHBIC HAYYHBIC IONOXKCHHMS C  IPAKTHYCCKOH
e TEIIbHOCTHIO HAPABIICHHS;
- yMeno o0OCHOBBIBAET M apTYMEHTHPYET BBIJIBUTAEMBIC UM UJIEH;
- JIeJIaeT BBIBOABI U 000OIIEHHUS;
- cBOOOJHO BJIAJIEECT CUCTEMOM CIIEUATIN3UPOBAHHBIX OHATHIA.
- o0ydaromuics TBepA0 YCBOWII IPOTPAMMHBIN MaTepHall, F[PaMOTHO H TI0
CYIIECTBY M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOU JINTEPATYPHI;
- HE JIONMYCKAeT CYIIEeCTBEHHBIX HETOYHOCTEH;
70<K <84 zg;};feﬁgz - YBSI3bIBACT YCBOCHHBIC 3HAHUS C TPAKTUYECKON 1€ATEIbHOCTHIO

HAIPaBJICHUS;
- apTyMEHTHPYET Hay4YHBIC TTOJIOKEHUS;

- JIeJIaeT BBIBOJIBI M 000OIIEHMS;

BIIAJICET CUCTEMOM CIIENMAIN3UPOBAHHBIX OHITHIA.

55 <K <69 PUATCIIEHO» |- UCIBITHIBACT 3aTPYAHCHUSA B IMPAKTHYCCKOM IMPHUMCHCHUU 3HAHUH

00y4aromuicsl YCBOMII TOJIBKO OCHOBHOM MPOrpaMMHBIM MaTepual, 1mo
CYLLIECTBY H3JIara€T €ro, ONHMPAasCh HA 3HAHUS TOJBKO OCHOBHOM
ITUTEPaTYpPHI;

«YIOBJIETBO- |- JIOMyCKAeT HECYIIECTBEHHbIE OMUOKHU U HETOYHOCTH;

«3a4TE€HO»  |HAIlpaBJICHHUS;
- c1a00 apryMeHTUpyeT Hay4HbIE OJIO0XKECHUS;

3aTpyAHsAeTCs B (GOpMyIUpOBaHUM BBIBOJOB U 000OIICHMIA;
YaCTUYHO BJIAJEET CUCTEMON CHEUAIN3UPOBAHHBIX IIOHATHUH.

K<54 PUTCIIBHO» «HE [paCCMOTPEHUHU HpO6J’ICM B KOHKPCTHOM HaAITpaBJICHHUU;

oOydJaronMiicsi He YCBOWJI 3HAYUTEJHFHOH YacTH IPOrPaMMHOTO
MaTepHana;
J0IMyCKaeT CYHICCTBCHHBIC OILINOKHU u HETOYHOCTHU npu

«HEYJIOBJIETBO

3aYTEHO» |- HUCHBITHIBACT TPYJHOCTH B MPAKTHUECKOM MPUMEHEHUU 3HAHUI;
- HE MOXET apryMEHTUPOBATh HAyYHbIE MOJIOKEHUS;
- He GOopMYJIUPYET BEIBOAOB U 0000IIEHHIA.

10.3. TunoBble KOHTPOJILHBIE 33JJaHUS WIIM UHbIE MaTepUaIbL:
1. Bonpocsr (3agaun) amns sx3aMeHa (tabnuna 16)
Ta6muia 16 - Borpocs! (3a1a4un) 11 hKk3aMeHa

Ne /i1

[Tepeuens BompocoB (3a7a4) A7 SK3aMeHa

Y4eOHBIM IJIaHOM HE MPEAYCMOTPEHO

2. Bompocs! aiis 3auera (Tabmuia 17)
Tabmuua 17 - Bonpocs! 1ist 3a4era

Ne /i1

[lepeuenp Bonpocos (3amay) juis 3a4dera / tuphepeHInpoOBaHHOTO 3aueTa

1. Ompenenute OCHOBHBIC TTOHATHS MaTEeMAaTUUECKOW MOJICIIH: 1ieJieBast QyHKIINS,
OIpaHUYECHUS, [PAHUYHBIE YCIIOBUSI.

2. TlpuBeauTe alrOPUTM PEIICHHS JICKTPOIHEPTETUUECKOMN 3a/1a4H TI0 METOY Y3JIOBBIX
HaIPSOKCHUN.

[IpuBeauTE aNrOpUTM PEIICHUSI KOHTYPHOTO YPaBHEHUSI METOJAOM MPOCTOM UTEPALIUH.
Meton HeroToHa i1 perieHust HEMMHEWHOW 3a0a4H.

['panvieHTHBIN METO/ B 3a7a4axX ONTHUMHU3AIWH.

[TonsiTHE O CTOXACTUYECKOW CBSA3U. MHOXKECTBEHHAS PETPECCUSL.
XapakTepruCTUUYECKOE YPaBHEHUE U €0 KOPHHU.

No Ok ow




8. Anrebpanueckuii meton "aycca.
9. Meron HetoToHa, €ro JOCTOMHCTBA U HEJAOCTATKHU.
10. Meron Ditnepa, €ro BEIBOJI, OTPEITHOCTH.
11. OueHka yCTOMYMBOCTH IO KPUTEPUSIM.
12. Koappunment koppensiiun. Ero cmbica.
13. TIpsimbie MeToaBI (00aCTh TPUMEHEHUS).
14. Tabnuunslii MmeTox [aycca.
15. 3anumuTe ¢pynkuuro Jlarpamka u HEOOXOIUMBIE YCIIOBHUS €€ IKCTpEMyMa.
16. Meron HeonpeeneHHBIX MHOXHTENeH Jlarpamxka.
17. Anrebpanueckas ¢popma metoaa ["aycca.
18. YckopenHnas urepanusi.
19. Pemienne nuddepeHImanb-HOr0 ypaBHEHHsI C IIOCTOSTHHOM MPaBOM YacThIO.
20. KopHu XapaKTepuCTUIECKOTO YpaBHEHHS.
21. [Iporno3upoBaHue Harpy3Ku SHEProoObEKTOB.
22. OnpeneneHue yCTOMYMBOCTH 110 JISTTyHOBY.
23. Meron Diinepa, 001acTh €ro IpUMEHEHHS.
24. [TapHas nuHelHas U KBaapaTU4Has perpeccus. O6iacTy IPUMEHEHUS.
25. Pemenue cuctemsl muddepeHIanbHbIX YpaBHEHHH B OTKIIOHEHUSX.
26. Meton TpuaHTyIsuu. JJOCTOMHCTBA ¥ HEJOCTATKU METOJIOB IIEPBOTO MOPSIKA.
27.YcioBrue CXOAUMOCTH UTEPALIMOHHOTO MPOIEcca.
28. AHanu3 nepexoaHbIX pexumoB IIC (mocTaHOBKA 33a4H).
29. MeTo,1 IocIieI0BAaTEIbHBIX HHTEPBAJIOB.
30. Uucnennoe pemienue auddepeHnnanbHbIX YpaBHEHHH.
31. Koappumment xoppemnsiuuu. Ero cmeici.
32. OeHKa yCTOHYMBOCTH MO KOPHSAM XapaKTePUCTUUYECKOTO YpaBHEHHUS.
33. Cucrema HeNMMHEHHBIX qU(QepeHIMaTbHBIX YPaBHEHUH B 33/1a4aX YIPaBICHHS
pexumMaMi (TTOCTaHOBKA 331a4H).
34. Meton Pynre-Kyrra 4-ro mopsiaka, 0071acTs ero mpuMeHEHHS.
35. Kakue y311bl cucTeMblI SIBIISIOTCS OalaHCUPYIOIIUMU 110 aKTUBHOM M PEaKTUBHOM
MOIIIHOCTSIM?
36. Kakumu cxemamu 3aMeIIeHUs] YUYUTHIBAIOTCS JJMHUU 3JIEKTpONepeiauu U
TpaHcQOpMaTOpbI IPU pacueTax yCTAHOBUBIIUXCS PEKUMOB?
37. Kakumu napameTpamMu y4uTBIBAIOTCS] T€HEPATOPHI M HAarpy3Ka B pacyeTax
CTAallMOHAPHBIX PEKUMOB?
38. Uto npuHUMAaeTcs B Ka4eCTBE HayaJIbHBIX MPUOIIKEHUI Moty el u a3
HaIPSOKEHUN y3710B?
39. Uro nmpencTasinseT co00i BEKTOp HEBSI30K?
40. B yem cyTh MOIUQpHUIIMPOBaHHOTO MeTo1a HpI0TOHA M HA KaKUX MPENOChUIKaX OH
OCHOBaH?
41. 3annmmTe uTeparmoHHBIN nporiecc HpioToHa B MaTpudHOU (hopme.
3. Tewmsbl 1 3a1aHMe JJIS1 BBITOJTHEHHUS KYPCOBOW paOOTHI / BRITIOJTHEHHUST KypCOBOTO MPOEKTa
(Tabnuma 18)

Tabmuua 18 - IIpumepHsbIii IepedeHs TeM A BBITOTHEHUS KypCOBO paObOTh! / BBIOJIHEHUS KypCOBOTO

IIPOEKTa

[TprMepHBIii TepeueHb TeM ISl BHITOJIHEHUS! KypCOBOUM pabOThI / BBIMOIHEHUS
KYpPCOBOT'O IIPOEKTa

Ne i/t

'Y4eOHBIM IJIAHOM HE TPEIyCMOTPEHO

4. Bonpoch! 1jist TPOBEACHUS TPOMEKYTOUHOM aTTecTalny nMpy TecTupoBaHuu (Tabmuma 19) Tabmuna 19 -
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[IpuMepHBIil mEpedeHb BOMPOCOB ISl TECTOB

No /it [IpumepHbIil epedeHb BONPOCOB JIJIsl TECTOB

He npenycMoTpeno

5. KoHTpobHBIE U PAaKTHYECKUE 3a/1a41 10 JucuuIuiiHe (Tadmuma 20)
Tabmuua 20 - IIpumepHbIii IepedeHb KOHTPOJIBHBIX M MPAKTHYECKUX 3a71a4

Ne n/mt IIpuMepHBIii epeyeHb KOHTPOJIBHBIX U IIPAKTUYECKUX 3a1a4
1 AHaJIUTHYECKOE MPEACTABIECHUE JIEKTPUUECKON CXeMBI Il pacuera Ha DBM.
2 [TocTpoeHne MaTEMaTHYECKON MOJEIIN MIEKTPUUECKUX CXEM.
3 CocraBiieHre 0000IIEHHOTO YPABHEHUS COCTOSHUS DJICKTPUICCKON TSITH.
4 AJITOPUTM METOJ1a Y3JIOBBIX IPOBOJAUMOCTEM.
3) [IpruMeHeHne MeTo/1a KOHTYPHBIX TOKOB JUIS PELICHUS WH)KEHEPHO-(DU3MYECKHX 3a/1a4.
6 Meton ["aycca amst perieHns: CHCTEMbI JIMHEHHBIX alre0pandecKux ypaBHEHUH
7 [[pruMeHeHrne MeTo1a MPOCTOM UTEPALUH.
8 [IprMeHeHre MeToja YCKOPEHHOM uTepauu (MeTo1 3eaens).
9 PemeHne cucreMbl HENMMHENHBIX ypaBHEHUN MeTo10M HbrOTOHA.

10.4. Meroauueckue MaTeprabl, ONpPEACISIONINe TPOLEAYPhI OIEHUBAHUS 3HAHHUHA, YMEHH, HABHIKOB H /
WIIN OIIBITA IEATEIbHOCTH, XapaKTEePU3YIOILIMX Tarbl JOPMUPOBAHUS KOMIIETEHIIUH, COIEpIKATCS B
[Monoxennsix «O TekylieM KOHTPOJE yCIEBAEMOCTH U MPOMEKYTOUHOM aTrTectannu ctyieHTos ['YAIL
o0yyaromuxcs o nmporpaMmam Beiciiero o0pa3oBanus» U «O MOIYJIbHOPEUTHHTOBON CHCTEME OLIEHKH
KayecTBa y4eOHOIl paboThl cTyieHToB B 'Y All».

11. Meroauyeckue yka3aHus JJisl 00y4alOIIUXCH M0 OCBOCHHUIO M CHUIIMHBI

[{enbro AMCHUIIIMHBI SBISETCS - MOJIyYeHHUE CTYIeHTaMH HEOOXOIMMBIX 3HaHUN, YMEHUN U HaBBIKOB B
00J1aCTH IPUMEHEHUSI COBPEMEHHBIX MAaTEeMaTHUYECKUX METOJI0B U MPOTPAMMHBIX CPEICTB MaTeMaTHYECKOTO
MOJIETUPOBAaHUS UHKEHEPHO-TEXHUYECKUX CUCTEM Ha OCHOBE aire0pbl MAaTpHI], TEOPUHU IrpadoB, YUCICHHBIX
METOZI0OB M  BEPOSATHOCTHO-CTATUCTUYECKOIO aHajHu3a; IpHOOpeTeHne HeOoOXOAMMBIX 3HaHMHA s
CaMOCTOSATENIBHOIO TIPOBEICHUSI MCCIENOBAHMM, CBA3aHHBIX C PEIICHHEM HAyYHO-MH)KEHEPHBIX 3a1ad;
OBJIAJICHUE COBPEMCHHBIMM HAaBbIKAMU OPIraHM3alUM WU IIPOBEICHHUS MATEMaTHYECKOTO MOJICIMPOBAHMUS;
pa3BUTHE HABBIKOB BBIOOPAa ONTHMAIBHBIX METOJOB PELICHUS HIIEKTPOTEXHUYECKUX 3alad C y4eToM
HEOIPEeICHHOCTH CX0XK/ICHHS YUCICHHBIX METOJ0B M OCOOCHHOCTEH HX peann3anui Ha DBM.

11.1 MeToauyeckne yKazaHus JJsl 00YYAOIIUXCS M0 OCBOEHHIO JIEKIIMOHHOT0 MaTepHraja

OcHOBHOE Ha3HaYCHHUE JIEKIIMOHHOTO MaTeprala - JOTHYECKH CTPOIHOE, CUCTEMHOE, TITyOOKOE U SICHOE
u3NI0KeHue yueOHoro marepuana. Haznauenue coBpeMeHHOM JIEKIUU B paMKaxX AUCHUILINHBI HE B TOM, YTOOBI
NOJYYUTh BCIO MH(OpPMAIMIO N0 TeME, 2 B OCBOCHHM (YHIAMEHTAJIBHBIX MPOOJIEM AMCHUIUIMHBI, METOI0B
HAy4YHOT'O TIO3HAHUS, HOBEHUIIUX JOCTWKCHWUW HAy4YHOW MbICIU. B ydeOHOM mporiecce JICKIUs BBITOTHSIET
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METO/I0JIOTUYECKYI0, OPTaHU3AIMOHHYI0 U WHOOPMAITMOHHYIO (PYHKIMHU. JIeKIusl pacKkphiBaeT MOHATHHHBIN
anmapar KOHKPETHOW oOnactu 3HaHUsA, €€ TpoOJIeMbl, JaeT IIeIbHOE IMPEACTABICHUE O JUCIUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUIUTHHAMM.

[LmanupyeMbie pe3yJbTaThl IIPH OCBOSHUHU 00YJaIONIMMCS JISKIIMOHHOI'0 MaTepHaa.

- TIOJy4EHHE COBPEMCHHBIX, IICJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpeAeIIsieTCA 1eJIEBOM YCTaHOBKOM K Ka)/10il KOHKPETHOM TeMe;

- MOJIyYEHHUE OIBITa TBOPUECKOU PabOTHI COBMECTHO C MPEINO aBaTeieM;

- pasButHe MpOo(ecCHOHATBLHO-/IETOBBIX KadecTB, JIOOBHM K TMPEIMETy H CaMOCTOSTEIHHOTO
TBOPYECKOTO MBIIIJICHUSI.

- MOSIBJICHHE HEOOXO0JMMOT0 HHTEpEca, HEOOXOAMMOTO JJII CAMOCTOSITEIIbHON paboTHI;

- TIOJyYEeHHE 3HAHUU O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKU U O MPOTHO3E X PA3BUTHS
Ha OJIVDKafIINe TONBL,

- Hay4uTCs METOAMYECKH oOpabaThiBaTh MaTepuain (BBIIEIATH IJIABHBIE MBICIA M TOJIOKEHUS,
MPUXOJIUTH K KOHKPETHBIM BBIBOJIAM, IIOBTOPSTH UX B PA3ITUIHBIX (DOPMYITHPOBKAX);

- MOJTy4YeHHEe TOYHOTO MOHUMAHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JIexuMOHHBI MaTepual MOXET CONPOBOXKAATHCS JAEMOHCTPALMEH CIAHJOB M HCIOJIB30BAaHUEM
pa3aTOYHOro MaTepuana npu NPOBEACHUH KOPOTKUX TUCKYCCH 00 0COOEHHOCTSX MPUMEHEHHS OTIENIbHBIX
TEMATHK 10 JUCIHILINHE.

11.2 MeTtoau4eckue yKa3aHusi JAjs 00y4alOUIUXCH M0 MPOXOKIEHUI0 MPAKTHYECKUX 3aHIATHIH

[TpakTuyeckoe 3aHATHE SIBJISETCS OJHOM W3 OCHOBHBIX ()OpM OpraHu3aluu y4eOHOro Ipolecca,
3aKJIFOYAIOILEICs B BBIMOJHEHUN OOYYaIOLIMMMCS MOJ PYKOBOJCTBOM IIPENOaBaTeNs KOMILIEKCa y4eOHBIX
3a/laHuil C LENbI0 YCBOCHUSI HAyYHO-TEOPETUYECKUX OCHOB YUEOHOH TUCIUILUIMHBI, TPUOOpETEeHUs] YMEHUI U
HAaBBIKOB, OIIbITA TBOPYECKOU EATEIBHOCTH.

[lenbto MpakTUYECKOTO 3aHATHS AJs OOy4arolerocs sBIsieTcs MPUBUTHE 00ydaromieMcs yMEHU U
HABBIKOB MPAKTUYECKOM IEATEIBHOCTH 110 U3y4aeMOM TUCIUIUINHE.

[Tnanupyemsble pe3ynbTaThl IPU OCBOEHUU 00yYaIOUIeMCsl MPAKTUYECKUX 3aHITHIA:

- 3aKperuieHue, yriyoJjaeHue, pacliupeHe 1 AeTaln3alus 3HaHUH IpU pelIeHnd KOHKPETHBIX 3a/1a4;

- Ppa3BUTHE TO3HABATEIbHBIX CIOCOOHOCTEHM, CaMOCTOSATENbHOCTU MBILIUIEHHUS, TBOPUYECKOMN
aKTUBHOCTH;

- OBJIQJICHHE HOBBIMHU METOJIaMU U METOAMKAMU M3yUeHUS! KOHKPETHON yueOHOM THCIUIUINHBI;

- BBIPa0OTKAa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHHSI MOJYYEHHBIX 3HAHUN [UIS BBITOJHEHUS
3aJIaHNi;

- obecrnedyeHue palMoHAIBHOTO COYETaHUs KOJUIEKTUBHOM W MHIUBUAYalbHOU (OpM 00ydeHusl.

QYHKINN MPAKTUYECKUX 3aHATUM:

- MO3HABaTENIbHAS,

- pa3BUBAIOIIAS;

- BOCTIMTATEIbHAS.

[To xapakTepy BBITOJHIEMBIX 00YUJAIONTUMCS 3aJJaHUH MO0 MPAKTHYCCKUM 3aHATHSAM ITOAPA3/IEISTFOTCS
Ha!

- O3HAaKOMHWTEIbHBIC, TIPOBOJUMBIC C IEIbI0 3aKPEIUICHHS W KOHKPETH3AIlMH HW3YYCHHOTO
TEOPETUIECKOr0 MaTepuara;

- aHaJIMTUYECKHEe, CTaBsAlIMEe CBOCH IIENbI0 TOJY4YeHHE HOBOM wWH(pOpMAMM Ha OCHOBE
(dbopMan30BaHHBIX METOJIOB;

- TBOpYECKHE, CBSI3aHHBIC C IMOJIyYeHHEM HOBOW MH(OPMAILIUHU ITyTEM CaMOCTOSTEIBHO BHIOPAHHBIX
MOJIXOJIOB K PEUICHUIO 3a7a4.

@®opMbI OpraHU3aIy MPAKTHUECKUX 3aHITUN ONPENENSIOTCS B COOTBETCTBHH CO CHENU(DUICCKHUMU
0COOCHHOCTSIMU YUEOHOUN NUCHIUTUIMHBI U LeTsIMU 00ydeHusi. OHU MOTYT MPOBOTUTHCS:

- B MHTEPaKTUBHOW (hopMe (pelieHre CUTYallMOHHBIX 3aa4, 3aHATHS 10 MOJICTIMPOBAHUIO PEaTbHbIX
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YCIIOBUM, JEJIOBBIE HUIPBI, MIPOBOE IPOCKTUPOBAHME, HMUTALMOHHBIE 3aHATHs, BBIC3IHBIC 3aHATHS B
opranuzanuu (MpennpusTUsi), JeyioBas ydeOHas urpa, pojieBas Urpa, MCUXOJOTHYECKUH TPEHHUHT, Keiic,
MO3rOBOH IITYPM, I'PYNIIOBBIE TUCKYCCUN);

- B HE MHTEPAKTHBHOH (opme (BHINOIHEHUE YNPAXHEHWW, PEIICHHWE TUIOBBIX 3ajay, pelIcHHE
CUTYallMOHHBIX 3aJja4d U Jpyroe).

MeToauka TPOBEACHUS MPAKTUYECKOTO 3aHATHS MOXKET OBITh PA3JIMYHOW, MPU STOM BAXKHO
IOCTHKEHHE OOIIEeH eI TUCIUILINHEL.

TpeGoBaHus K NPOBeICHUIO NPAKTHYCCKUX 3aHATHI

Ha mpakTudeckux 3aHATHIX NPEAyCMaTpUBACTCA MPOBEACHNUE PACUETOB 10 TEMATHKAM AWCLUILINHBI,
00CyX/IeHue BapHaHTOB pEIIEHUs paccMaTpuBaeMoil NpoOaeMbl M 3aJaud, OLIEHKAa pallMOHAJIbHOCTH
UCIIO0JIb30BaHUS BBIOPAHHOI'O PEIICHUS.

C 1enpro pa3BUTHS TBOPUECKUX HABBIKOB y CTYJIEHTOB IIPU U3Y4YEHHUHU IaHHOW AMCLUIIIIMHBI ONIpEAEIICH
IepevyeHb TEeM HayyHO-HCCIEN0BaTEeIbCKUX paboT M pedepaToB MO Hambosee NPOOJIEMHBIM 3ajadaM U
BOIIPOCaM TEOPETUYECKOT0 U MPAKTUUECKOIO IIaHa (BbIIAIOTCA HaubOosee OAapEHHBIM CTYIEHTaM):

- peueHne CUCTEMbI HEJIMHEWHBIX YPAaBHEHU MeTOA0M HbI0TOHA M IIpOCTOM UTEpanum;

- pacyer yCTaHOBUBIIETOCS PEXKUMA NPOCTEUIIEN DNEKTPUUECKON CXEMBI;

- (GopMHUPOBaHHE YPABHCHUN YCTAHOBUBIIETOCS PEKUMA DIICKTPUICCKONM CUCTEMBI B popme OanaHca
MOII[HOCTH.

[Tepeuenb MpakTUUECKUX 3aHATHI
AHanuTHYECKOE NPEACTABIECHUE DJIEKTPUUECKON cXeMBI Ul pacuera Ha DBM.
[TocTpoeHne MaTeMaTHUECKON MOJIEIN ANEKTPUUECKUX CXEM.
CocraBneHue 0000IIEHHOT0 YPaBHEHUsI COCTOSIHUS SJIEKTPUUYECKOH LIeTH.
ANTOpPUTM METOJIA Y3JIOBBIX IPOBOJAUMOCTEM.
[IprmeHeHne MeTo1a KOHTYPHBIX TOKOB JJISl PELIEHUS] HH)KEHEPHO-(U3MUECKUX 3a/1a4.
Meton 'aycca uist perieHnst CUCTEMBbI TMHEWHBIX alredpandeckux ypaBHEHUN
[IpruMmeHeHne MeTo1a MPOCTOM UTEPALUH.
[IpumeneHnue MeToa YCKOPEHHOM uTepanuu (MeToa 3ehaerns).

© 0N U~ wdE

Pewenune cucremsl HENMMHENHBIX YpaBHEHU MeTO10M HbroTOHA.

11.3 MeToaunueckue yKa3aHus Jjis 00y4alUIUXCH M0 MPOXOKIEHUIO CAMOCTOSTEIHLHOIH padoThI

B xo/1¢e BEIIOTHEHUS CaMOCTOSTEHHON padOThI, 00yUaIOLTUIICS BRITIONHSAET paboTy MO 3aJJaHHIO0 U TIPU
METOJUYECKOM PYKOBOJCTBE MPEMOIaBATENSI, HO 0€3 ero HEMOCPEACTBEHHOTO YUaCTHS.

Jnst oOyyarormuxcs mo 3a0uHoi popme 00yueHus, caMOCTOATEIbHAsI Pab0oTa MOKET BKIIOYATh B ce0s
KOHTPOJIbHYIO Pa0oTYy.

B nporiecce BeIMOMHEHUS CAaMOCTOATEILHON paboThI, y 00ydaromerocs opMupyercs mnejiecoodpazHoe
IJIaHUPOBAHUEC pa60qer0 BPEMCHH, KOTOPOEC IMO3BOJIACT MM pa3BUBATb YMCHUA W HABBIKM B YCBOCHHUH H
CUCTeMAaTH3allMi MpUOOpeTaeMbIX 3HAaHUN, OOECHeuMBaeT BBICOKUHA YpPOBEHb YCIEBAEMOCTH B MEPHOJ
00y4eHHs, TOMOTaeT MOJYyYUTh HABBIKH MOBBIIIEHUS TPO(ECCUOHATILHOTO YPOBHS.

MeToauyecKUMH MaTepualaMy, HAaMpaBISIOUIMMUA CaMOCTOATENbHYIO pPaboTy oOydaromuxcs,
ABJISAKOTCA:

- y4eOHO-METOAMYECKHI MaTepHal M0 AUCHUILINHE,

- METOJIMYECKHE YKA3aHHUS IO BBIIOJHEHUIO KOHTPOJIBHBIX PabOT ([1s1 00ydaromuxcsi o 3a04HOM
dbopme oOyueHus).

[TepedeHn TeM i1 CaMOCTOSITEIBHOTO M3YyYCHHSI PeICTaBlieH B Tabsmre 21.
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Tabauna 21 - [lepeueHb TeM UIsl CAMOCTOSATEIHHOTO H3YUCHHUSI

Tembl N3yvaemblie BOIIPOCHI

Tema 1.2 OO01mue cBeaeHus 0 popMax MaTEMATHIECKOTO ONMMCAHUS YCTAHOBUBIINXCS PEKUMOB
" |PHEpProcUcTeM.

Tema 2.2 Hopmbl MaTpull, 40CTaTOYHBIE YCIOBUSI CXOAMMOCTH METO/Ia 3eif1ensl, OlleHKa
" ImOrpemHoCcTy MPUOIMKEHHOTO PEIeHHUS.

Tena 3.2 DopmMupoBaHUEe YpaBHEHUI YCTaHOBHUBIIIETOCS PEKHUMA AJIEKTPUUECKON CUCTEMBI B
" |bopme OasaHCca MOITHOCTH.

Tema 4.2 JluHeliHbIe 1 HEIMHEWHBIC aNreOpandecKuX YPaBHEHHUH ¢ BEIIECTBEHHBIMU
" [nepeMEHHBIMH; METO/bl PELICHMUSI.

Tema 5.2 MeTo/ HeolpeieJIeHHbBIX MHOKHTENEH Jlarpanka, reoMeTpuueckas HHTEpIpeTaIus
" metoja.

11.4. Meroanyeckue yka3aHusi AJsl 00y4arolIMXCS MO MPOXO0:KAEHHI0 TEKYIIero KOHTPOJS
yCleBaeMOCTH.

Texyuiuii KOHTPOJIb YCIIEBAEMOCTH TPEAyCMAaTPUBACT KOHTPOJIb KAUeCTBA 3HAHUI 00y4JaroNIuXcs,
OCYIICCTBIISIEMOTO B TCUSHUE CEMECTpPa C IEJIbI0 OIICHUBAHUS X0J1a OCBOCHUS TUCITUTUTHHEI.

CucTema OLIEHOK IPH MTPOBEAECHUH POMEXYTOYHOM aTTECTallMU OCYLIECTBISIETCS B COOTBETCTBUU
¢ TpeboBanuaMH [lonoxennii «O TeKylIeM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEXKYTOYHOM aTTecTaluu
cryaenToB ['YAII, o6y4aronuxcst 1o NporpaMMsl BeIciero oopazoBanus» U «O MOIyJIbHO-PEHTHHIOBOM
CHCTEME OIIEHKHM KadecTBa yueOHoM paboThl cTyieHToB B ['Y All».

IIpoBenenune TEKyEro KOHTPOJIS yCIIEBAEMOCTH OCYILIECTBIISIETCS € TOMOLIBIO TECTOB,
MpUBEACHHBIX B Tabnuue 18. OueHnBaHne TEKYIEro KOHTPOJIsS yCIEBAEMOCTH OLIEHUBAETCS IO CUCTEME
3ayet/ He 3aueT. [1on0KUTenbHBIN pe3ysbTaT TeKYIEro KOHTPOJIs YCIIEBAaeMOCTH JAA€T CTYAEHTY
JIOTIOJTHUTEBHBIN OAJUT IPHU MPOBEAECHUN TPOMEKYTOUHOM aTTeCTal|H.

11.5 Meroauyeckne yKazaHusl AJds OOY4YalOIIMXCS IO TNPOXOXKICHHIO NPOMEKYTOYHOM
arrecTanMu

[IpomexyTouHas arrectanus oOydyaroluXcs MpelyCMaTPUBAET OICHHUBAHHE MPOMEXYTOUHBIX U
OKOHYATENIbHBIX Pe3yJbTaTOB 00y4eHus o nucuuiuinae. OHa BKIIOYAeT B ceOs:

- 3a4eT — 3TO (popMa OIIEHKH 3HAHWH, MOMYyUYEHHBIX OOYYarOIIMMCS B XOJ€ M3YYCHHS Y4eOHOMH
JTUCITUTIITMHBI B TIEJIOM WJTH TTPOMEXKYTOUHAs! (TT0 OKOHYaHUHU CEMECTPA) OIeHKA 3HAaHWH 00y4YaroImuMCs 10
OT/AEJIBHBIM pa3JieslaM JIUCLUIUIMHBI C aTTECTAlMOHHON OLICHKOW «3a4TEHO» WUJIA «HE 3a4TEHOM.

CucreMa OLEHOK IIPU MPOBEACHUH TPOMEXKYTOUYHON aTTECTAI[UN OCYIIECTBIIIETCS B COOTBETCTBUM

¢ tpeboBanusiMu Ilonoxenuit «O TekyleM KOHTpPOJE YCIIEBAEMOCTH U IPOMEXYTOUHOM aTTecTaluu
crynentoB ['Y AIl, oOyuaromuxcs o mporpaMmmam BhICIIETO 00pa3oBaHus» B «O MOy TbHO-PEHTHUHTOBOM
CHCTEME OIICHKU KadecTBa yueOHOM paboThl CTy1eHTOB B ['Y Aly.

IIpomexxyTouHas aTTecTanus OLCHUBAETCS 10 pe3yIbTaTaM TEKYIIEro KOHTPOJIA ycreBaeMocTu. B
cllyyae, eClId CTYACHT IO YBaKUTEIbHOW MPUYMHE HE BBIMOJHWI TPeOOBAaHUS TEKYIIETO KOHTPOJIS, eMy
IIPEAOCTABIIACTCS BO3MOXKHOCTh CIaTh 3aJ0/DKCHHOCTH I10 IIPOIYyLICHHBIM TeMaM. dopma mpoBencHUs
IIPOMEKYTOYHOU aTTECTALlUU - [TUCbMEHHAs.
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JIucT BHECEHUsI U3BMEHEHUH B padouyI0 MpOoTrpaMMy AUCIUTLIMHbBI

Jlara BHECEeHHS Jara u Ne
U3MCHECHUH U . . MPOTOKOIA IToamnuce 3aB.
. ConeprxaHne N3MEHEHHH W JOTIOTHEHUI N
nornonHeHui. [Toamuck 3aceTaHus kadempoit

BHECIIIETO N3MEHEHUS Kadenpsl




