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[Iporpamma coctaBieHa B  cooTBeTcTBUM ¢  DeiepaldbHbIM  T'OCYAAPCTBEHHBIM
00pa3zoBaTenbHBIM CTaHIAPTOM BBICIIETO0 OOpa3oBaHMs MO HampasiieHuio moarotoBku 01.03.01
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CocraBurensb: [{axoeBa A.D.

PaGouast mporpamma oOCyXJeHa W yTBEpXKIEHa Ha 3acelaHud Kadeapsl MPUKIaTHON
maTematuku (mporokost Ne§ ot 30.03.2017)

Ono6pena coBeToM (GakynbTeTa MATEMATHKH B HHOOPMAIIMOHHBIX TEXHOJIOTUI
(mpotokon Ne5 ot 31.03.2017)



1. CTpykTypa 1 0011asi TPYA0€MKOCTb IUCIUILIUHbI

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISECT § 3a4€THRIX equHuIl.(288 Jac.).

Ounas ®opma
o0yueHus

Kypc 3
CemecTtp 5/6
Jlexmun 36/34
[IpakTHueckue 3aHATHSI 36/34
JlaboparopHbie 3aHATHS -
Koncynpranun -/+
HToro aynuTOpHBIX 3aHATHI 72168
CamocrosTenpHas paboTa 36/67
Kypcosas pabora -
3auer +/-
OK3aMeH -/45
O011ee KOJIMIECTBO YaCOB 288 uac.

2. llesim ocBoeHMsI AUCUMILIMHBI

lenpto mpenomaBaHusl IUCHUILIMHBI «YWCICHHBIE METOABD» SBJISICTCS IOATOTOBKA
CTYJICHTOB K pa3pabOTKe U NMPUMEHEHUIO KOMIBIOTEPHO OPUEHTHUPOBAHHBIX BBIUUCIUTEIHHBIX
QJITOPUTMOB PEIICHUS MaTeMaTHYECKUX 3a/1a4, BO3HUKAIOIIUX B MPOIECCe MO3HAHUS PEaTbHOTO
MHpa IOCPEJCTBOM MAaTEMATUYECKOT'O MOJCIUPOBAHUS.

3aga4yd AUCHMIIMHBI:

W3y4eHUE OCHOBHBIX TIOHSATHM W  METOJOB YHCIEHHOTO PEUICHUS  THUIIOBBIX
MaTeMaTUYECKHX 3a/1a4;

OBJIAJICHUE NMPAKTHYECKUMHU HABBIKAMH B PEAJIM3aI[UU YUCICHHBIX allTOPUTMOB;

oOyueHHe OCHOBaM MPOBEJEHUS BBIUMCIUTENHLHOTO JKCIEPUMEHTa, a TaKKe aHaiu3a
YUCJICHHOTO PeIIeHUs 3a/1a4 MIPUKIIATHOTO XapakTepa.

3. Mecro aucuumiunsbl B ctpykrype OITIOII:
JucuummHza «YucneHHble METObD) OTHOCUTCS K TUCHUIUIMHAM
bnok 1. Iucuunnuns! (Mmoxynu). basosas yacts. b1.5.05.
Jis u3ydeHus IUCLUIUIMHBI HEOOXOIMMBI oOIleMaTeMaTH4YecKue 3HaHHWS B PaMKax

IIKOJIBHOM NMpOrpaMMBbl, a TAK)XKe 3HaHUS, YMEHUS M KOMIIETEHLIUH, TOJy4eHHbIe 00yUJaroIUMUCs
B OakajaBpuaTe B pe3yJibTaTe OCBOCHMS AUCHUIUIMHBI «MareMaTHueckuil aHanus», «JIuHeinas
anreOpa», «Auddepennmanbuple ypaBHEHUS», «DYHKIMOHAJIBHBIN aHamu3», «YpaBHEHHs C
YaCTHBIMU NPOU3BOHBIMU.

4. TpeOoBaHuA K pe3yJbTAaTAM OCBOCHUS AUCHUILIMHBI
Komnerenun obyuatomierocsi, popMupyembie B pe3ysibTaTe OCBOSHHS TUCIUIUIUHBI.
B pesynbraTe M3ydeHHs QUCHMIUIMHBI OOyYaroIIMICS IOJDKEH oOJafaTh CIEAYOIIUMU
KOMIIETEHIIUSIMU (pe3yJbTaTaMu OCBOCHHUSI 00pa30BaTeIbHON MPOrpaMMBl):

OIIK-1 -roTOBHOCTBHIO HCIOJIb30BAaTh (PyHIaMEHTaJbHbIE 3HAHUS B  00JACTH
MaTeMaTUYeCKOT0 aHaju3a, KOMIUJIEKCHOTO UM  (YHKIMOHAIBHOTO aHaln3a, aireOpsl,
AHAIUTUYECKON reoMeTpuH, JuddhepeHInaIbHON TeOMETPUN U TOTIONIOTHH, AU(depeHIInaTbHBIX
YpaBHEHUH, AUCKPETHOM MATEMaTUKM W MaTeMaTU4YECKOW JIOTMKH, TEOPUU BEPOSTHOCTEM,
MaTE€MaTUYeCKONW CTATUCTUKU U CIy4YaWHBIX IIPOLIECCOB, YMCIEHHBIX METOJOB, TEOPETUUECKOU



MEXaHUKH B Oymymei npodecCHOHATBHON JeSATETbHOCTH ;

OIIK-2 -criocoOHOCTBIO peliaTh CTaHJapTHBIE 331a4l MPO(PECCHOHATBHOM e TeTbHOCTH
Ha OCHOBE MH(POPMALMOHHOM u  OuOIMOrpaduueckod KyJIbTyphl C TPUMEHEHHEM
MH(POPMALIMOHHO-KOMMYHUKAMOHHBIX TEXHOJOTHM M € YYEeTOM OCHOBHBIX TpeOOBaHHIA
uH(OPMAIMOHHON 0e30MacHOCTH ;

OIIK-4 -cnocoOHOCTBIO HAXOAWUTh, AHAIU3UPOBATH, PEAITU30BBIBATH MPOrPAMMHO U
UCTIOJIb30BaTh HA MPAKTUKE MAaTEMaTHYeCKHE AalTrOpPUTMbI, B TOM YHCJIE C HPUMEHEHHUEM
COBPEMEHHBIX BBIUMCIIUTEIBHBIX cHCTEM ;

I1K-7 -crocoOHOCTBIO HCIIOJIB30BAaTh METOABI MAaTEMaTHYECKOTO M AITOPHUTMUYECKOTO
MOJICIIMPOBAHMs TPU aHAJIM3€ YIPaABICHYECKHX 3aJad B HAay4yHO-TEXHHYECKOH cdepe, B
HKOHOMHKE, OM3HECe M TYMAaHUTAPHBIX 001acCTAX 3HAHUH.

B3aumocBs3b MIaHUPYEMBIX PE3yJIbTaTOB OOY4EHHs M0 JAUCHUIUIMHE ¢ (HOPMUPYEMBIMU

komnerennuamu OITOIT:

Komnerenuun
IInanupyemble pe3yJbTAThl 00y4eHNsl, COOTBETCTBYIOLIHE
¢popmupyembimM komnerenuusam OITOIT
Kon ®opMyIHpPOBKA
3HaTh: Ymersn Baagern:
OIIK-1 TOTOBHOCTBIO OCHOBBI MaTeMaTHKH, | pellaTh CTAHJAPTHBIE | HaBBIKAMU
HCIIONIb30BaTh ¢busmkw, npodeccHoHalbHBIE | TEOPETHYECKOTO U
($yHnaMeHTaIbHbIE BBIUUCITUTEIHHON 3a]1auu C 9KCIEPUMEHTAIBHOTO
3HaHUA B 06JacTu TEeXHUKU U | IpUMEHEHUEM uccie0BaHNsl OOBEKTOB
MaTeMaTHYECKOTr0 IIPOTpaMMHUPOBaHUA €CTECTBEHHOHAYYHBIX | MpOoQecCHOHANbHON
aHam3a, 1 OOIIEHKECHEPHBIX | AEATEIIEHOCTH
KOMILICKCHOTO 1 3HaHWUI, METOIOB
(hYHKIIMOHATFHOTO MaTeMaTHIEeCKOTO
aHanm3a, ainreopwl, aHau3a u
AHATUTHYECKON MOJICITAPOBAHUS
TEOMETPHH,
nuddepeHImanbLHOM
Te€OMETPHH U
TOTIOJIOTHUH,
muddepeHnraTbHBIX
YpaBHEHUH,
JIUCKPETHON
MaTEeMaTHKH U
MaTeMaTHIECKOU
JIOTHKH, TEOPHU
BEPOSITHOCTEH,
MaTeMaTHIECKOU
CTaTUCTHUKH U
CIIy4alHbIX
MIPOIIECCOB,
YHCJICHHBIX METOJIOB,
TEOPETHUUECKOM
MEXaHUKH B Oyaymien
npoQeCcCUOHANTBHOM
JIeSITEIbHOCTH
OIIK-2 CIIOCOOHOCTBIO PEIIaTh | COBPEMEHHBIE BEIOMpATh HaBBIKAMU IIPUMCHEHUS

CTaHJApPTHEIC 3a/1a91 nH(pOpMaMOHHbIE COBpPEMEHHBIE COBPEMEHHBIX
npodeccroHabHOM TEXHOJIOTHH U nH(pOpMannOHHbIE HHPOPMAIMOHHBIX
JIeSITeIbHOCTH Ha IpOrpaMMHBIE CPEICTBA, | TEXHOJIOTUH U TEXHOJIOTHH U
OCHOBE B TOM HHCIIE MIpOrpaMMHEIE MIPOTPaAMMHBIX CPEJICTB,
MHPOPMALMOHHON U OTEYECTBEHHOTO CpeICTBa, B TOM B TOM YHCIIE
o6ubmuorpaduueckoit MIPOU3BOJICTBA TIPH quCIie OTEUECTBEHHOTO
KYJIBTYPHI C pemeHny 3a1a4d OTEYECTBEHHOTO IIPOU3BOJICTBA, IPH




MPUMEHCHUEM npoQeCCUOHATBHOM MPOU3BOJICTBA MPH peleHIH 3a1a4
HHPOPMAITHOHHO- JIEATEIILHOCTH peIICHUH 3a1a4 podeCCHOHATBHOMI
KOMMYHHUKAIMOHHBIX npodeccHOHANbLHON NIEeATENILHOCTH
TEXHOJIOTUH U C JIEATEILHOCTH
Y4ETOM OCHOBHBIX
TpeGoBaHMit
HHPOPMATMOHHON
06e30IMaCHOCTH

OIIK-4 CIIOCOOHOCTEIO MaTeMaTHYECKUe HCIIOJIL30BaTh HA HaBBIKAMU aHAJIN3a,
HaXOJIHUTh, AITOPUTMBI, B TOM YHCJIC | MPAKTHKE peanu3anu
aHAITM3UPOBATh, C IPUMCHEHHEM MaTeMaTHYECKHE MPOrPaMMHO H
pcau30BEIBATh COBPEMCHHBIX QITOPUTMBI, B TOM HCIOJI30BAHUSA Ha
MPOTPaAMMHO U BBIYHUCIIUTENBHBIX YHUCIIE C MPaKTHKE
KCIIO/IL30BaTh HA CHCTEM MPUMEHCHHEM MaTeMaTHYECKUX
MpaKTHKE COBPEMEHHbBIX AITOPUTMOB, B TOM
MaTeMaTU4eCKue BBIYUCITUTENBHBIX YHCIIE ¢ IPUMEHEHUEM
AITOPUTMBI, B TOM CHCTEM COBPEMEHHBIX
YHCIIe C IPUMEHEHHEM BBIYUCIIUTENBHBIX
COBPEMEHHBIX CHCTEM
BBIYUCITUTENBHBIX
CHCTEM

IIK-7 CIIOCOOHOCTBIO METO/BI HCII0Ib30BaTh HaBBIKAMU
HUCIIOJIB30BAaTh METOAbI MaATEMATUYCCKOIo U MECTOObI HUCIIOJIb30BaHUA METOJ0B
MaTeMaTHYECKOro 1 ITOPUTMHUYCCKOTO MAaTeMaTHYECKOro 1 MaTeMaTHYECKOTO U
aJ'IFOpI/ITMI/I‘-IecKOFO MOI[eJ'II/IpOBaHI/IH HpI/I aHFOpHTMH‘IeCKOFO aﬂFOpI/ITMI/I‘IeCKOFO
MOI[CHI/IpOBaHI/I}I HpI/I aHaJINn3e MO}IGHI/IpOBaHI/IH HpI/I MO[[eJ'II/IpOBaHI/IH

aHaIu3e
YIPaBICHYECKUX
3a]a4 B HAyYHO-
TEXHUYECKOM cdepe, B
SKOHOMHUKE, OM3HECE U
TYMaHUTAPHBIX
00J1aCcTAX 3HAHUHI

YIpaBJICHYCCKHX 3a/1a9 B
HayYHO-TEXHUIECKOH
cdepe, B SKOHOMHUKE,
Ou3Hece 1
TYMaHHUTaPHBIX 00JIACTIX
3HAHUH

aHaIu3e
YIPaBICHYECKUX
3aj1a4 B HAyYHO-
TEXHUYECKOH cdepe,
B DKOHOMUKE,
OusHece U
TYMaHHUTaPHBIX
001aCTAX 3HAHMM

[Ipu mpoBeneHun yueOHBIX 3aHATHI 00ecneunBaeTCs pa3BUTHE y O0YUYaIOIUXCsl HABBIKOB
KOMaHAHON paboThl, MEXKITUYHOCTHOW KOMMYHHKAIIUH, TIPUHSATHUS PEIICHUH, IUJEPCKUX KAueCTB
(BKiIrOYAst IpU HEOOXOJUMOCTU MPOBEACHNE MHTEPAKTUBHBIX JIEKIHMM, TPYIIIOBBIX JUCKYCCHI,
pPOJNEBBIX WTIp, TPEHUHTOB, aHAIU3 CHUTyalldid ¥ HMMHUTALMOHHBIX MOJeNeH, MpenojiaBaHue
TUCIUIIIMH (MOfynel) B (opMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE pEe3YyJbTAaTOB HAYYHBIX
WCCIICIOBAaHUM, B TOM YHCJIE C YYETOM PErHOHAJIbHBIX OCOOEHHOCTEH mpodeccruoHaNIbHON
JIeATeTLHOCTH BBIMTYCKHUKOB U MOTPEOHOCTEHN paboTomaTesneil).




5. Coz[epmaﬂue H yqeﬁﬂo-MeTonnqecKaﬂ KapTra JTHCHUIIINHBI

Tabuuna 5.1
CamMocTrosiTe1bHAsA KoauuecTBo
JIMTepaTy
e HaumeHnoBanue Tem (BONPOCOB), 3anaTus padora Dopmbl 0aJ1J10B pa
B HM3y4aeMbIX 10 JAHHOM JUCHHUIVINHE CtyneHToB KOHTPOJIs
I np Conepxanue Yacel min max
Tema 1: «BBeeHue B YHCJIeHHbIE METOABI». AbconroTHast
u
OTHOCUTEJIbHA Koncnekr
2 2 3 [1]-[6]
s Ompoc
HOTPEIIHOCTh
GbyHKIHN
Tema 2: «AHTepnopoBanue U npuodankenue GyHKuuin
OOmas moctaHOBKa 3a/ladqél MHTEPIIOJUPOBaHKA. TeopeMa CyIecTBOBAHUS U
€IMHCTBEHHOCTH MHTEPHOJALMOHHOIO0 MHOrowIieHa. MHorouwreH Jlarpamxa.
Muorowner  Hproroma. Ommbka  MTOMHHOMHANBHOW — WHTEPHOJISIINM.
MHorousnier Ye6bImesa. Bermonnenue
N WHAWBUIYaNb
KycouHo-nonmHOMUaneHast uHTEpHoAus. KycouyHO-MHHEHHBIH MONMHHOM.
. HOTO Koncnekr
KycouHo-KkBagpaTHUHbIN TOJIUHOM. 10 10 10 [1]-[6]
BapHaHTa Omnpoc
WHuTepnonaupoBaHue ¢ KpaTHBIMU y3JIaMH. MHOTowIeH DpMuUTa. KOHTPOJIBHOI
CrunaitH-unTeprionsims. KBagpaTuanelit croraiid. KyOmaeckuid crumaity. paboTsl
IMonbop sMmupryecknx 3aBucumocteil. OeHKa mapaMeTpoB SMIMPHIECKON
3aBHCUMOCTH. MeTo/1 HauMEHBIINX KBaIPaTOB.
Tema 3: «UucaeHHbIe METOABI AJITe0pPHI»
‘ Beinonnenue
IIpsimble MeTOZIBI pelieHus TMHEHHbIX cucteM. Merton I'aycca. LU- ———
paszioxenue. CxeMbl BEIOOpaA BEAYIETO 3IeMeHTa. Pa3nokenue Xoenkoro. Y
HOTO Koncnekr
QR-paznoxenue. 8 8 10 [1]-[6]
. BapHaHTa Omnpoc
Wrepanymonnsie meropl. Meton npoctoil urepamuu. Meron Slkoou. Meron .
o KOHTPOJIbHOI
laycca—3einens.
paboTsl
Tema 4:«UucjeHHOEe HHTETPUPOBAHHE)»
Brimonnenune
o HHIAWBHUYaAJIBHO
MeTton psIMOYTOJIEHUKOB. MeTo 1 Tpaneruii. Meton mapaboi (MeTox 8 8 OB apIZaHTa 10 Koncnekr [1]-[6]
CumricoHa). YBelnueHUe TO‘{HOCTI/I. Meron I'aycca. Meron IN'aycca — KOHTPOJBHOI Ompoc
Kponpona. Metox UeOsiuéna. MiurerpupoBanue mpu O€CKOHEYHBIX paboTsI
npegenax. Meroast Monte-Kapno. Meronsl Pynre — Kyttel. Meton



https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%82%D1%80%D0%B0%D0%BF%D0%B5%D1%86%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BF%D0%B0%D1%80%D0%B0%D0%B1%D0%BE%D0%BB_(%D0%BC%D0%B5%D1%82%D0%BE%D0%B4_%D0%A1%D0%B8%D0%BC%D0%BF%D1%81%D0%BE%D0%BD%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BF%D0%B0%D1%80%D0%B0%D0%B1%D0%BE%D0%BB_(%D0%BC%D0%B5%D1%82%D0%BE%D0%B4_%D0%A1%D0%B8%D0%BC%D0%BF%D1%81%D0%BE%D0%BD%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%A3%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%93%D0%B0%D1%83%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%93%D0%B0%D1%83%D1%81%D1%81%D0%B0_%E2%80%94_%D0%9A%D1%80%D0%BE%D0%BD%D1%80%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%93%D0%B0%D1%83%D1%81%D1%81%D0%B0_%E2%80%94_%D0%9A%D1%80%D0%BE%D0%BD%D1%80%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%A7%D0%B5%D0%B1%D1%8B%D1%88%D1%91%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%B8_%D0%B1%D0%B5%D1%81%D0%BA%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B0%D1%85
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%B8_%D0%B1%D0%B5%D1%81%D0%BA%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B0%D1%85
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D0%9C%D0%BE%D0%BD%D1%82%D0%B5-%D0%9A%D0%B0%D1%80%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D0%A0%D1%83%D0%BD%D0%B3%D0%B5_%E2%80%94_%D0%9A%D1%83%D1%82%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%81%D0%BF%D0%BB%D0%B0%D0%B9%D0%BD%D0%BE%D0%B2

CIUIAaHOB.

TemaS: «HucaeHHbIe MeTOAbI PellIeHUs] HeJIUHEeHbIX YPABHEHMII» Beimonnenue
VYpaBHEHMs ¢ OAHUM HEU3BECTHBIM. MeTon auxotoMuu. Meroa xopa. Meton WHIUBUAYaNb
Herotona. Meron npocToii utepauuu. g g HOT'O 10 Koncnekr [1]-6]
Cuctemsl ypaBHeHHA. MeTop mpocToit urepannu. Metox HeroToHa. BapHaHTa Onmpoc
KOHTPOJIbHOU
paboThI
Tema 6:«Pa3HoCTHBIC ypAaBHEHUD) Beimonuenue
O):[HOpO}:LHLIe Pa3HOCTHBIC YPABHCHUS. HeO}lHOpOI[HbIe Pa3HOCTHELIC WHAVBUYalb
ypaBHeHUA. Pa3HOCTHBIE ypaBHEHHUS BTOPOTO MOPSIIKA. 6 6 HOTO 10 Koncnekt 1106
BapHaHTa Onpoc [1I-16]
KOHTPOJIBHOHI
paboTs!
Tema 7: «UncaeHHbIe METOABI PellIeHUs] 00BIKHOBEHHBIX Beimonuenue
auppepeHIHATBHBIX YPABHEHHUID). UHIABHIYyalb
OpnormraroBeie MeTo1bl. MeTo Diinepa. Cxembl Pynre-Kytra. 1 1 HOT'O 20 Koncrext 1176
MHororiarossie MeToabl. Cxembl Anamca-baridopra. BApHAHTA Omnpoc [1]-[6]
VYcroituuBocth. HeycroitunocTs. JKecTkre ypaBHEHHUS. KOHTPOJILHOM
paboTs!
Tema 8: «Pa3HocTHBIE cXeMbl /1Sl YPABHEHHUI ¢ YACTHBIMU
NPON3BOIHBIMM»
Omnpenenenne cxogumoctu. Onpeaenenue annpokcumaryn. OnpeaeneHue
YCTOWYUBOCTH.
[IpocTeiimue npueMsl NOCTPOEHUS ANMPOKCUMHUPYIOLINX PA3HOCTHBIX CXEM.
3aMeHa MPOU3BOAHBIX Pa3HOCTHBIMU OTHOIIEHUSMH. MeTox Beinonxenne
HeOoTpeeIeHHBIX K03PPUIeHToB. CXeMbI C IEPECUETOM HIIH CXEMBI WHJUBHIyallb
MPEJUKTOP-KOPPEKTOP. 16 16 HOrO 30 Koncnexr [1]-[6]
. BapHaHTa Omnpoc
IIpuMeps! KOHCTPYHPOBAHUS TPAHUYHBIX YCJIOBUH IPU NOCTPOCHUN .
KOHTPOJIbHOI
Pa3HOCTHBIX CXEM.
paboTsl

VYcnosue Kypanra, @puapuxca u JleBu, HE0OXOAMMOE 1T CXOAMMOCTH.
IIpumeps! pa3HOCTHBIX cxeM s 3anaun Komu. [TpuMepsl pa3HOCTHBIX CXeM
Juis 3aga4u [{upuxie.

OcHOBHBIE IPUEMBI UCCIIEIOBAHUS YCTOMUUBOCTH. Y CTOMYUBOCTD 11O
HadaJIbHBIM JaHHBIM. Heo0XomuMoe CrieKTpallbHOE YCIIOBHE YCTOHYMBOCTH.



https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%81%D0%BF%D0%BB%D0%B0%D0%B9%D0%BD%D0%BE%D0%B2

[puaIMn 3aMoposkeHHBIX K03 PUIIeHTOB. 3aMOpaXHBaHNE
K03(h(pUIMEHTOB BO BHYTpEHHUX Toukax. [Ipu3nak babenko u I'enbdanma.

IIpencraBineHue HEKOTOPBIX MOJAEIbHBIX 3a/1a4 B BUJIC KOHEUHBIX PALOB
Oypse. [IpeacrapineHue pelieHU pa3HOCTHBIX CXEM Ul YPaBHEHUU
TEIJIONPOBOJHOCTHU Ha OTpe3ke. IIpencraBienue penieHuil pa3HOCTHBIX CXEM
JUIL ypaBHEHUS TEIUIONPOBOIHOCTH Ha oTpeske. I[IpencTaBnenne peneHni
Pa3HOCTHBIX CXEM AT JBYMEPHOH 3a1a4H TEMIOMPOBOJHOCTH.
IIpencraBnenne penieHUs pa3HOCTHOM CXEMBI IS 3a/1a4 O KOJIEOaHUIX
CTPYHBL.

ITpunnun MakcuMmyMa. SIBHass pasHocTHas cxeMa. HesBHas pasHOcTHas
cxeMa. ConocTaBlIeHUE IBHOW U HEIBHOW Pa3HOCTHBIX CXEM.

HUTOIO 70 70 103 0 100

Ipumeyanus:

— Bce Buzpl yueOHO# pabOTHl MOTYT IIPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAHUHM JIOKAJIBHBIX HOPMAaTUBHBIX aKTOB.

— B nensx peanuzanuy UHAWBUIYATBHOTO TI01X0/1a K 00yUEHHUIO CTYACHTOB, OCYIICCTBIISAIONIMX YUSOHBIH MPOIECC 110 MHIUBUAYAIBHON TPACKTOPUH B paMKaXx
WHIWBUAYaJIBLHOTO pabovero MiaHa, U3ydeHne JaHHOW JUCLUIUIMHBI MOXKET OCYIIECCTBIISITHCS Yepe3 MHAMBHUIYAJIbHbIE KOHCYJIBTAlMU MIPENoJaBaTessi O4YHO, B 4acChl
KOHCYJIBTAllUH, 110 3JIEKTPOHHOM MOYTE U C UCIIOJIb30BAHUEM IUIATGHOPM AMCTAHLIMOHHOTO O0Y4EHHUS.



6. OO6pa3oBare/ibHbIE TEXHOJIOTHHI

B cooTBercTBMM € TOCYZapCTBEHHBIMH OOpa30BaTENbHBIMU CTAHAAPTAMU BBICIIETO
o0Opa3oBaHus peanu3alys y4eOHOro mpolecca J0/DKHA IPeAyCMaTpUBaTh MIPOBEACHUE 3aHATUI
B HMHTEPAKTUBHBIX M aKTHUBHBIX (opmax. Buenapenue stux ¢opm oOydeHHS — OIHO U3
BaXHEHMINX HAIIPABJICHUN COBEPIICHCTBOBAHMS IMOATOTOBKHM CTYIEHTOB B COBPEMEHHOM BY3E.
[lenp — moBbimieHUE 3(PPEKTUBHOCTH O0OpPA30BATEIBHOTO MPOIECCa, JOCTHKEHUE BCEMU
00y4aroIUMUCS BBICOKUX Pe3yJIbTaTOB 00y4EHUS.

WutepakTuBHBlE  (OPMBI  TPOBENEHUS  3aHATHA  IMpennojaraloT  oO0ydeHue B
coTpyaHudecTBe. Bece yuacTHuUkM 00pa30BaTeNbHOrO mpolecca (IIpernojaBaTellb U CTYACHTHI)
B3aUMOJICHCTBYIOT JpPYr C JpYyroM, OOMEHHBAIOTCS HMH(POPMAILMEH, COBMECTHO pEIIaloT
npo0IeMbl, MOAETUPYIOT cuTyauuu. CyTh HCIIOJIb30BAaHUS aKTHUBHBIX M MHTEPAKTUBHBIX (opM
IPOBEICHUS COCTOMT B TIOTPY)KEHHH CTYICHTOB B peajbHYI0 aTrMocdepy AeI0BOTr0O
COTPYAHUYECTBA 10 Pa3pELICHUI0 NPo0IeM, ONTUMANIBHYIO Ul BBIpaOOTKM HaBBIKOB M KAaueCTB
OyIylIero crenuaiiucTa.

JUis  pelieHuss BOCIUTATENbHBIX W Yy4eOHBIX 3ajad IpernojaBaTelieM MOTYT ObITbh
UCTIOJIB30BaHBI CIICAYIONINE HHTEPAKTHBHBIE (POPMBI 00yUEHHUS.

TpaguunoHHbIe JIEKIMH M NPAKTHYECKHE (CEMHHAPCKHE) 3aHATHUS C UCIIOJIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOTHH.

Jlekums-quaaor — cogepkaHue MoJaeTcsl Yepe3 CEPUI0 BOIPOCOB, HA KOTOPHIE CTYIEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XO/€ JIEKLUU.

OnnaiiH-ceMMHAP — Pa3HOBUIHOCTh BEO-KOH(EpEeHIMH, IPOBEJCHUE OHJIAItH-BCTpEY MU
npe3eHTauuii dyepe3 MHTEpHET B peXUME peanbHOro BpeMeHH. Kaxaplii U3 Y4aCTHHUKOB
HAaXOJIUTCSl Y CBOEr0 KOMIIbIOTEpa (CpelCcTBa CBS3U), a CBA3b MEXAY HUMH IOJJIEp’KUBACTCA
yepe3 MHTepHET mOCpeACcTBOM 3arpyKaeMoro MpUIOKEHHUs, YCTAHOBJIEHHOIO Ha KOMIIbIOTEpE
Ka)KIOr0 y4aCTHHUKA.

Buneoxondgepenuusi — ceanc BuueokoHgepenucssizu (BKC) — 310 TexHomorus
MHTEPaKTUBHOI'O B3aUMOJEHUCTBUS JBYX M 0oJiee y4aCTHHUKOB 00Opa3oBaTEbHOrO Mpolecca s
oOMeHa nHpopMalueil B pealbHOM peXUME BPEMEHHU.

Buaeo-jieknus — cHATas Ha KaMepy COKpallleHHas JIeKIHs, JOMOoJIHeHHast poTorpadpusMu
U CX€MaMU, WITIOCTPUPYIOIIAs TI0/IaBa€Mblil B JIEKLIUN MaTepUal.

TexHoJIOrUsl 3JeKTPOHHOr0 o0O0y4eHMs (peajau3yeTcss NpU IOMOIIM 3JIEKTPOHHOM
oOpazoBarenbHoil cpenpl COI'Y mpu ucnosp3oBanum pecypcoB OBC, mpu mnposeneHuun
ABTOMATU3UPOBAHHOI'O TECTUPOBAHUSA U T. 11.).

TBopueckoe 3aJaHMECOCTABISIET COAEpKaHUE (OCHOBY) JIt0OOM MHTEPAKTUBHOWU (HOPMBI
OpOBEEHUS  3aHATHA. DBbImonHeHWe  TBOpYECKMX — 3agaHMi  TpeOyeT OT  CTyJeHTa
BOCIPOM3BEICHUS MOJTYyYeHHOU paHee nH(popMaluu B GopMe, OlpesiesieMo IpernogaBaTesieM U
TpeOyroleil TBopueckoro mojaxoxa: 1) moabopka NPUMEPOB U3 MPaKTHKH; 2) MHoA00OpKa
MaTepuaa o oInpee’IeHHON npobiieme;

IIy6simuHas npe3eHTALUS NMPOEKTA - caMblil 3P PEKTUBHBIN crIOCOO JOHECEHUsT BaKHOM
uH(popMaluu NMpU MyOJUYHBIX BbICTyIUIeHUsAX. Craiia-npe3eHTaluuu Mo3BONISIOT 3G(EKTHO U
HarJIsIIHO MPEJCTaBUTh COAEPIKaHUE, BBIIEIUTD U MIPOMILTIOCTPUPOBATH COOOIIECHHE.

NuTepakTHBHAsA JIeKIUsl TPEACTABISET COOON BBICTYIUIEHHE IMPENOoIaBaTeNs Mepen
ayJIUTOpUN CTYJEHTOB C MPUMEHEHHEM CJEeIYIOIMX HWHTEPAKTUBHBIX (opM 0OyueHUs:
1. ynpaBnsiemast AMcKyccus Wi Oecena; 2. IEMOHCTpaIUs ClaiifioB WM y4eOHBIX (UIBMOB; 3.
MO3TrOBOH IITYpM; 4. MOTHBALIMOHHAS PEYb U JIp.

Pa3paboTka npoekTa Mo3BoJsieT y4aCTHUKAM MBICIIEHHO BBIWTHU 3a Mpelenbl ayTuTOPUN
U COCTaBUTh IPOEKT CBOUX JEHCTBUH MO 00CYXkJZaeMOMY BONpPOCY YYacTHUKH MOTYT
o0paTuThCcsl 3a KOHCYJbTallMell, JONOJHUTENbHON JHUTEepaTypodl B CHEIHATU3UPOBAHHbBIE
yupexaeHus, OMOINOTEKH U T.JI.

IIpodJsiemHoOe 00y4eHHe- TOMCK OTBETOB HA BOIIPOCHI IO TEME.



7. YueOHO-MeTOAMYECKOE O0ecTeYeHre CAaMOCTOSITeIbHOM PadoThl

CamocrosiTenbpHas paboTa OOYyYalOUIMXCs SIBJISCTCS OJHUM M3 BHJIOB YYCOHBIX 3aHSTHI.
CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMaTH3allu{ M 3aKPETUICHHsSI MOTYYCHHBIX TEOPETHUECKUX 3HAHUHN U MPAKTUYCCKUX
YMEHHI 00YJarOIIUXCS CTYACHTOB;

— yrIIyOJIeHHS U PaCIIUPEHUS TEOPETUICCKUX 3HAHUM;

— (¢opMHpOBaHHS YMEHHH HCIOJIB30BaTh HOPMATHBHYIO, MPAaBOBYIO, CIIPAaBOYHYIO
JOKYMEHTAIUIO M CIICIHATBHYIO IUTEPaTypYy;

- (GOpMHUPOBAaHHS CAMOCTOSTEIBLHOCTA MBIIUICHUS, CIHOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHUIO H CaMOPCaTH3aIIHH;

— pa3BUTHUA UCCIICAOBATCILCKUX YMGHI/II;'I

K Bumam caMocTosTenbHOW paOOThl NMPU U3YyYEHHH JAHHOW JAMCIUIUIMHBI OTHOCHTCS:
HalMCcaHue JI0KJIAJI0B, 3CCe, TOJATOTOBKA MPE3EHTAIN, CAMOCTOSATEIILHOE U3YYECHUE JTUTEPATYPHI
0 TEME W COCTaBJICHUE 10 HEH KOHCIIEKTOB, paboTa CO CHPaBOYHBIMH MaTepUaaMu
(TepMI/IHOHOFI/I‘IGCKHMI/I 1 MHBIMH CJIOBApsIMU, 3HHI/IKJIOHCIII/I$IMI/I) uT.O.

Tembl 1 pOpMBI BHEAYTUTOPHON CAMOCTOSITEIILHON PabOThI, €€ TPYAOEMKOCTh COJEPKATCS
B pazaene 5, tabi. 5.1.

Metoandeckue peKOMEHIAIMH M0 JUCIUTUIMHE MPUIIAratoTCsl.

8. OueHouHbIe cpeACTBA 1JIsl TEKYIIEr0 KOHTPOJISA YCIeBaeMOCTH,
PYOe:KHOM aTTeCTAIUN U MPOMEKYTOYHOH ATTECTAIIUM 110 UTOTaM OCBOEHUS
JUCIUIINHBI

Pabouass mporpamma mnpeaycMaTpuBaeT IPOBEICHHUE JIEKIHMOHHBIX, MPAKTUYECKUX MU
71a00paTOPHBIX3aHATHI, @ TAKXKE CICAYIONINE BUABI pa0OT: CAMOCTOSTEIbHYIO Pa0OTy CTY/ICHTOB
[0 TOATOTOBKE YCTHBIX COOOLICHWH, HAaNUCAHUIO JIOKJIAJOB, IOAIOTOBKY IpEe3eHTaUud u
00CyXJIeHUH 10 TeMaM JUCLUILIMHBI - pa0OTy B aKTUBHOM M HHTEPAKTUBHOU (hopMax.

Pabouast nporpamMmMa npearnosaraer TeKyIUi 1 IPOMEXKYTOUHbIH KOHTPOJIb 3HAHHUH.

Texywuti KOHMpOAL — 3TO HENPEPBIBHO OCYIIECTBIIIEMBI MOHUTOPHUHI YPOBHS YCBOCHUS
3HaHUN U (OPMHPOBAHUS YMEHMH M HABBIKOB B TEUEHHE CeMecTpa WIM y4eOHOro roja.
Texymuii KOHTPOJIb 3HAHUM, YMEHUI U HaBBIKOB CTYJIEHTOB OCYILECTBIISETCS B XO/A€ Y4eOHBIX
(ayIMTOPHBIX) 3aHATHM, MPOBOJUMBIX MO pacnucaHuo. dopmMamu TEKyIIEro KOHTPOJISA
BBICTYNAIOT ONPOCHl HAa 3aHATHUIXC LEJbI0 IPOBEPKU HAJIUYMUS 3HAHUM, HEOOXOIUMBIX JUIS
YCBOEHUSI HOBOT'O MaTepHuaa Wid Ul BIACHEHUS CTEIIEHU YCBOCHMS U3JI0KEHHOI'O MaTepHalla.

Pybeoicnviti konmponib OCYIIECTBISAETCS 110 OKOHYaHWM M3YYEHHUs Marepuaga MOAYNS B
3apaHee YCTaHOBJEHHOE BpeMs. PyOeXHbI KOHTpPOJb MPOBOAMTCSA C LENbIO OMNpeAeTIeHUs
Ka4yecTBa YCBOEHMsI Marepuana y4eOHOro MoOnyis B LelIoM. B TedeHue cemecTpa Takue
KOHTPOJIbHBIE MEPOIIPUSATHS POBOASTCS MO TPaUKYy.

KonTpoJsbHble 3agaHus (1eMOBepCHH) IJIA OLEHKHM 3HAHMN, YMeHHMi, HABBIKOB H
(niM) ombITa AESITEJBHOCTH, XaPAKTEPU3YIOUIUX 3Tanbl (GOPMHPOBAHUS KOMIICTEHLUHUH B
npouecce 0OCBOCHHs 00pPa30BaTEJIbHOI POrPaMMBbI

Konrpoabnas padoraNel
1. TlocTpoWTh HHTEPHOIAIMOHHBII MHOTOWIEH Jlarpamxa n MHOrowiIeH HpioToHa 1 QyHKIMH f(x) =x" 1o

y31am X; = I i =0,1,2,3. JIo6aBuTh K HCXOMHBIM JAHHEIM y3eJI X, = 4 u noctpouts

HHTepHOHHHHOHHBIﬁ MHOTOYJIEH CTENEHH 4.



2 .
2. ®Oynknus f(x) = e mpubmmkaeTcs Ha oTpe3Ke [— 1/2,1/ 2] MHTEPTIONAIMOHHBIM MHOTOYIEHOM BTOPOM
CTEIeHH 110 TpeM y3naMm: -1/2, 0,1/2. JlokazaTb, 4TO MOTPEIHOCTh HHTEPHOISALNHN B pPABHOMEPHOH HOpME HE

IMPEBOCXOAUT /\/gé .

X
3. OHeHI/ITL MOTPCIIHOCTD HpI/I6J'II/I)KeHI/Iﬂ (byHKIII/II/I f(X) = € MHOI'OYJICHOM Harpamka, TMOCTPOCHHBIM I10

yanam Xo=0, x;=0.1, x,=0.2 B Touke x=0.05.

4. Brraucouts:
4.1. muOrouneH Yebrrmena 1-ro pona 6-0if cteneHn B anredpamdeckoii popme;
4.2. 3HaveHHe NMPOU3BOIHON MHOrowieHa YeOnlesa 1-ro poja B Touke x=-1;
4.3. 3HaueHue MHorowieHa YeOblmesa 1-ro poaa B Touke x=-1/2.

3 2 . .
5. Cpenm Bcex MHOTOYIIEHOB BUJA A, X~ + d, X~ + 3x+ Q,, HalTU HaUMEHee YKIOHAIOWMIICS OT Hys Ha [2,4].

Kountpoabnasi padora Ne7
Juis nuddepeHnanbHON 3a1a49u y’ =-2y+1, y(0)=1:

1.1. HaiiTH TOYHOE pelIeHHE, YIOBIETBOPSIOLIEe HAYalIbHOMY YCIIOBHIO;
1.2. BBIMHCATH PEKYPPEHTHOE COOTHOIICHHE JIJISI BRIUUCIICHHS IPUOIIKEHHOTO PEIICHHUs 110 MEeTO Iy Ditnepa;

1.3. BBIPa3UTH NOCIENOBATENLHOCTL Y, , PEIIMB PA3HOCTHOE YPABHEHHME, OMYIEHHOE B I1.1.2;

1.4. COCTAaBHTB PAa3HOCTHOE YPaBHEHHE BTOPOTO HOPSKA, IPUMEHHB K AH((epeHIHaNIbHON 3a1a4e MHOTOIATOBEII
meron ¥, =V, +2hf ;

1.5. BBIPa3uTh NOCIENOBATENLHOCTh Y, , PEIIMB PA3HOCTHOE YPaBHEHUE, TIOJTYYEHHOE B 11.1.4;

1.6. BbruucnuThb 3HaueHue y(0.1), ucnons3ys pesyasrar 11.1.1, a Taroke pesynsTar 11.1.3 npu h=0.1;
1.7. cpaBHUTH pe3ynbTaTh I.1.6.

Kpurepuu onieHnBanus npejacrasieHs! B Tabuune 8.1.

Kontpoabnas padoraNe§
1. KaxoB mopsaok annpokcuMaIyy pa3HOCTHOTO ypaBHEHUS

n+l n n+l

n+l n n n+l n+l n+l n n n
i um+l - um+l é um - um i um—l - um—l — l um—l - 2um + um+l + um—l - 2um + um+l
12 T 6 T 12 T 2 h? h®
2
ou o u
anmpoKcuMupyeT quddepeHnransHoe ypaBHEHHE _ 2 7
ot Ox
ou ou Ou
| =4 = :(p(x’y’t), 0 <X,y <00, o<t<T,

2. Jns 3anaun Komm ot ox Oy
u(x, y,O): go(x, y), < X,y <00,

BOCIIOJIb30BaThCs CETKOH X,, = MM, y, =nh, [, = PT 1 IOCTPOUTH KaKyrO-1160
aNMPOKCHUMHUPYIOIIYIO €€ Pa3HOCTHYIO CXEMY.
3. Jnszamaun Koum U, +u, = qo(x, t) u(x,O) = l//(x), —o<x<owo, 0T,
n+l n n n
u —Uu u —Uu
m m + m+1 m. _ (D(mh, nT),

h
Uccie0BaTh clieayontyio pasoctayio cxemy s m = 0,£1,...;n=0,1,..., M

uf; = (//(mh),m =0,%1,...

TI0 TUTaHY:

h o
a) Bemucate oneparop Lh U IIPaByIO 4acThb f( ) , BO3HUKAIOIINE IIPHU 3AIIMCH dTOU CXEMBI B BUJIE

) _
Lu™ =f".



h
b) M300pa3uts B3aMMHOE PACIIOJIOKEHHIE TPEX TOUCK CETKH, 3HAUCHHS u B KOTOPBIX CBSI3BIBACT

pa3HOCTHOE ypaBHEHHE NP GPUKCHPOBAHHBIX M U N.
c) IlokasaTp, 4TO pa3HOCTHAs CxeMa alNpOoKCUMuUpyeT auddepeHmanpsHyo 3a1aqy ¢ IepPBEIM OTHOCHTEIHHO
h mopsiikoM Ha pereHnn u(X,t), IMEIOIIEM OrPaHUYEHHBIE BTOPBIC IPOU3BOIHBIE.

d) BbIsCHUTB, yCTOWYMBA JIM KCCIIELyeMast Pa3HOCHAs CXeMa NPU KaKoM-1ubo Beibope 7, T = .

KonTposabnas padoraNel2

Jns zanaun Komm u, +u, = qo(x, t) u(x,O) = l//(x), — 0 < x <00, 0<t<T, wuccnenosars
u n+l u n u n —u n
m m + m+1 m.o_ ¢(mh, nT),
h
cnemyromyro pasHoctHyto cxemy s m = 0,%1,...;n =0,1,..., [%]— 1, 10 IUIAHY:
uf:l = l//(mh),m =0,%1,...

h o
e) Brimucats oneparop Lh ¥ NIpaByo yacth f " , BO3HHKAIOIIHME MPH 3AIIHUCH STOM CXEMBbI B BUJIE
) _
Lu™ =f".

h
f) I/I306paBI/ITB B3aMHOC PACIIOJIOKCHUEC TPEX TOYCK CETKH, 3HAYCHUSL I/t( ) B KOTOPBIX CBA3bIBACT

pa3sHOCTHOE ypaBHEHHE NPH (PUKCHPOBAHHBIX M U N.
g) [IlokasaTp, 4TO pa3HOCTHAs CXeMa alNpoKCUMHUpyeT nuddepeHmansHyo 3a1ady ¢ IepBEIM OTHOCHTEIHHO
h mopsinkoM Ha pemeHnu u(x,t), IMEIOIIEM OrpaHUYCHHBIE BTOPBIC IPOU3BOIHBIC.

h) BblscHUTE, yCTOMuUMBA JTH HCCledyeMas Pa3HOCHAs cXeMa ITpH KakoM-J1u6o Bbidope 7, T =11.

ou 0u
==, -—o<x<om, 0<t<T
4. I[J'I?[ 3a1a4¥ O TEIIOMPOBOAHOCTH at ax PaccMOTpPETh Pa3HOCTHYIO
u(x0)=y(x), —-o<x<ow
CXemy
n+l n n+l n+l n+l n n n
um _um _ um—l B 2um + um+l um—l B 2um + um+l
=0 5 + (1 - O-) 2 )
T h h
0
u’, =y (mh),

rie O - mapamerp, U

- SHAUECHHE HCKOMOM (bYHKIMY B TOYKE (xm = mh, tn = I’lZ’) CCTKHU.

a) CBs3aB IIaru CETKH COOTHOIIEHHEM %2 = r = const , nonodpaTh 3aTeM O TakK, YTOOBI MOIYyIUTh

4
annpokcuMaluo nopsaka A .

4
b) Tlpu o =0 nonobpats uucio r = %2 TaK, 4TOObI AINPOKCUMAIUs UMeJIa Nopsiok A~ .

¢) MoxxHo 11 3a c4eT BEIOopa O TIpH GUKCHPOBAHHOM 1 = 72 JIOOUTBCS TOTO, YTOOBI ANMPOKCHMAIIHS HA

h

JI060M IJ1aJIKOM PelIeHHH Gbiia MOPAIKA BHIIIE YeTBEPTOTO.
5. Jost sagaun Koww u, +u =(p(x,t) u(x,O):gy(x), —o<x<oo, 0Lt<T,
IOCTPONTH PA3HOCTHBIE YPABHEHHUS BHIA

o) Au" =a'u"™ +agu” +au’., nopixa O(h);

h 0 1 1 1 2
b) Ahu( =g ur +agu +au . +au nopaxa O(h).
T=rh.
6. HOHB3yHCL CHEKTPAJIbHBIM ITPU3HAKOM HeﬁMaHa, HCCJICA0BATh HA yCTOﬁ‘lHBOCTB Pa3HOCTHOC YPABHCHUEC

n+l n n n
u —Uu u —Uu T ( )

m m m+1 m—1 n n n

- - u'  —2u’ +u =p(x, ,t).
2 m—1 m m+1 m?’°n
T 2h 2h

IIpuMepsbI TECTOBBIX 3aJaHUH MO AUCHUIINHE:



3
Brruucnuth onpeneneHHbIi HHTErpa j(—2x +8)dx metomom Tpamnenwmii ¢ marom h=0,5.
1

+8
7
9
10

[Tpu nocTpoeHnu KyOM4eCcKoro cruiaifHa

g;(x)=ax’ +bx* +ix+d, =13 q"(0)=¢"(3)=0
10 Ta0UIE 3HAYEHUN

X 0 1 2 3
v 2 1 3 4

B TOUKE x=3 JOJI’KHO BBIITOJHATBHCA YCJIOBHUC
+18a3+2bs=0

18a;+2b;=0

18a2+2b2:0

[Tpu nocTpoeHUN KyOUYECKOTo CIuTaiiHa

g;(x)=a,x’ +bx* +ix+d, =13 q"(0)=¢"(3)=0
10 Ta0IUIE 3HAYEHUN

X 0 1 2 3
y 2 1 3 4

B TOUKE x=3 AOJIKHO BBIITOJIHATBHCA YCJIOBHUC
+18a3+2bs=0

18a;+2b1=0

18212+2b2:0

st HaXOXKOEHUs Cpelh BCEX MHOTOYJICHOB BU/Ia 33X3 + a2x2 +a;x + 1020
MHOT'O4JIeHa, HAUMEHEe OTKIIOHAOIIETrocs OT HyJsl Ha oTpe3ke [8, 10] cienyer cnenaTs 3aMeHy
MePEMEHHOMN

x=9+1, re[-1 1]
x=3+2t, te[-1, 0]
x=3+3, tel[-1, 0]
x=3+2t, tel0; 1]
x=1+21, tel0; 1]
Her IMPpaBUJILHOTO OTBETA

PCKyppCHTHOe COOTHOIICHHUEC IJI1 MHOIO4JICHa YeOnimena IEpBOTO poaa UMECT BUI
P 1(X)=2x Pp(X)-Py1(X)

Pn+1 (X):ZX Pn(X)+Pn—l (X)

Pn+1(x):2 Pn(x)+Pn—1(X)

Pn+l(x):2 Pn(X)’Pn—l(X)

Pu1(X)=2x Pp(x)-2Pp.1(X)

Her IMPpaBUJIILHOTO OTBETA

Anrebpanueckas popma MHOrowieHa YeOblIieBa NepBOro poja UMeeT BUT



T

P (x)=—||x+

n (%) 2|

P(xy—l_x+

n 2_
n

P (x)==||x—

"=
i

P (x)==||x-

n (%) 2|
T

P (x)=—|| x—

n (%) 2|

x_

Her npaBunbHOrO 0OTBETA

X — xz—ly

x+Vx2+1y
x+Vx2+1y

A1)

[ | |

x2+1y

OtmeTuTh Hynu MHOTOUIeHa YeOsbImeBa nepBoro poaa Ps(x)

= = =
I Il I
= L L
I+ I+ -+

dEE-N

S
Il
I
=
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e
Il
I
=
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« |G el

Her npaBunbsHOTO OTBETA

Metoanka ¢popMHUpOBaHUS Pe3yJIbTUPYIOLIEH OLEHKHU

Tabauua 8.1
Ora | ®opma Kpurtepuu oneHuBanus (MpoueHT 0T MAKCMMAJIBHOI0 KOJI-Ba 6aJ1710B)
n KOHTPOJIst 86-100 % 71-85% 60-70 % Memnee 60%
1. Texywuii konmponv (max 25 6annos 3a 1 mooyinv)
7-8 baytoB 6—7 GayuIoB 4-5 banoB 0-3 GayutoB
TTocemenne CTymeHT moceTui CTyzmeHT moceTui CTyzmeHT mocetui CTyzaeHT nmocetui
3aHATHN oonee 85% 3anaruit | 71-85% 3aHsATnii 56—70% 3ansaTHit MeHee 56% 3aHaTuit
(max 8 6.)
9-10 6anoB 7—8 GayioB 6—7 GayIoB 0-5 6aytoB
Tekymas CTyaeHT akTHBHO CryaeHT akTHBHO Crynent CryneHt
pabora B paboraeT Ha paboTaet Ha HEJI0CTaTOYHO HEIO0CTAaTOYHO
TEUYCHUE 3aHATUSIX, 3aHATHUAX, XOPOIIO aKTUBHO paboTaer AKTUBHO paboTaeT Ha
MOy ISt MIPEBOCXOTHO BEITIOJTHSCT 33/IaHUsI | Ha 3aHIATHSAX, 3aHATHUSIX,
(max 106.) BEITIOJTHSICT BCE Mpero1aBaTes. VIIOBJICTBOPUTEIBHO | HEYIOBICTBOPHUTEIBH
3alaHus BEITIOJTHSCT 33JIaHUsI | O BBIOJHSIET




IpemnojaBaTens. IpenojaBaTens. 3a1aHUs
MIPENoAaBaTesL.
3/2 banna 2 bamma 1 6amn 0 6ammoB
Hoxmnan, TeMa NOoIHOCTBIO Tema B OCHOBHOM Tema yacTU4HO Tewma He packpbITa.
MPE3CHTAINs | PacKPHITA. packpbITa. Xopolee | pacKphITa. HeynosnerBopurens
(max 36.) / [IpeBocxonHoe BJIAJICHUE Y IOBIETBOPUTENFH | HOE BIaJCHHE
OTIOPHBIN BIIaZICHUE MaTepHaJIOM. 0€ BIIaJICHNE MaTEpHAJIOM.
KOHCIEKT MaTepHUaIoOM. Cpenunii ypoBeHb MaTepHaIoM. HenocraTounslii
(max 20.) Bricokuii ypoBeHB CaMOCTOATENFHOCTH, | Hu3kuit ypoBeHb YPOBEHb
CaMOCTOSITENIbHOCTH, | JOTMYHOCTH, CaMOCTOSITENIbHOCTH, | CAaMOCTOSTEIbHOCTH,
JIOTHYHOCTH, apryMeHTHPOBAaHHOC | JOIMYHOCTH, JIOTUYHOCTH,
apryMeHTHPOBAaHHOC | TH. XOpOUIMH CTUIIb | apryMEHTHPOBAHHOC | apryMEHTHPOBAHHOCT
tu. [IpeBocxoaHbIi H3JI0)KEHHUS. TH. u.
CTUJIb U3JIOKEHHUS. VYnosnerBoputensH | HeynoenerBopurens
BIi CTHIIb HBII CTHIIb
H3JI0KEHHS. H3JI0KEHHS.
2. Pybedxcnviii koumponw (256. 3a 1 mooynv)
22-25 Gamnos 18-21 6ayn 14-17 Gannos 0-13 6anmoB
Konrponsna | IlpaBuibHO [IpaBunbHO 3anaHus 3aaHus BBIIOJIHEHbI
1 paboTa BBINTOJTHEHBI BCE BBINIOJTHEHA BBINTOJIHEHBI O0JIee MEHee 4yeM
3a7aHusL. GostpIIast 4acTh YeM HaIlOJOBHHY. HAaIlOJIOBUHY.
IIponemoncTpupoBa | 3amaHuid. [IpucyrcTByroT IIponemoncTpupoBan
H BBICOKHH ypoBeHb | [IpucyrcrBytor CEpbE3HBIC OMMOKH. | HEYIOBIETBOPUTEIbH
BIIAJICHUS He3HaYUTEIbHbIC IIpogemoHCTpHUpOBa | BIif YpOBEHB
MaTepHaIoM. OILITHOKH. H BIIQ/ICHUS
IIposiBiieHsI IIponemoHCTpUpPOBa | YIAOBIETBOPUTEIBH MaTepuaIoM.
NIPEBOCXOIHBIE H XOpOLIMH ypOBEHb | bl YPOBEHb IIposiBnensl
CIIOCOOHOCTH BJIAJICHUS BJIAJICHUS HeJI0CTaTOYHbIE
MIPUMEHSTh 3HAaHUS MaTepHaJIoM. MaTepHaJIoM. CIIOCOOHOCTH
1 YMEHUS K [posiBnens [IposiBneHBI HU3KKE | MPUMEHATH 3HAHUS U
BBIITOJTHEHHIO cpenHue CIIOCOOHOCTH YMEHHSA K
KOHKPETHBIX CIIOCOOHOCTH TIPUMEHSTH 3HAHHS BBIITOJTHEHHIO
3a7aHuH. TIPUMEHSATH 3HAHHS 1 YMEHUS K KOHKPETHBIX
1 YMEHUS K BBIITOJTHEHHIO 3a7laHUM.
BBIITOJTHEHHIO KOHKPETHBIX
KOHKPETHBIX 3a/laHui.
3a/laHui.
3. Umozoeswitl kKonmpoas no oucyuniume
43-50 6annos 3642 Gamna 28-35 Gaynos 0-27 6annos

Dx3amen/3au
er

JlaH MoJIHBIN,
pa3BEepHYTHIN OTBET
Ha MOCTaBJIEHHBIHN
Bompoc. OTBeT
(dbopmynHpyercs B
TEPMHUHAX HAYKH,
H3JI0KEH
JINTEPATYPHBIM
SI3BIKOM, JIOTHYEH,
JIOKa3aTeJIeH,
JIEMOHCTPHUPYET
ABTOPCKYIO
TIO3UITUIO CTYJCHTA.

Jla" moJIHBIM OTBET
Ha TIOCTaBJICHHBIN
BOTIPOC, MTOKa3aHO
YMEHHE BBIJIEIUTh
CYIIECTBEHHEIC U
HECYIIIeCTBCHHEIC
TIPU3HAKH,
MIPUYHHHO-
CJIEJICTBEHHEIE
csa3u. Ho
JIOTTYIICHBI
HE3HAYMTEIbHEIE
OIIKOKH,
HCIIPABJICHHBIC
CTYJEHTOM C
TIOMOIIIBIO
«HABOISIIINX
BOIIPOCOB
MpenojaBaTeis.

Jla" HEJOCTATOYHO
MOJIHBIN OTBET.
CryneHt He
crocoben
CaMOCTOSITEILHO
BBIJIEJIUTH
CYIIECTBEHHEIC U
HECYIIeCTBCHHEIC
MIPU3HAKH U
MIPUYHHHO-
CJIEJICTBEHHEIE
cBs3u. PeueBoe
odopmieHne
TpeOyeT MompaBoK,
KOPPEKIIHH.

He nony4yens! oTBeTHI
1o 0a30BBIM
BOTIpOCaM
MUCLUIUIAHEI MIIA
J1aH HEIIOJIHBIN OTBET
U JIOTYIICHBI TpyOBIe
omuoku. Peun
HETpaMOTHasI.
VYrouHsromnue
BOTIPOCHI
mpernoaaBaTens He
NPUBOJIAT K
KOPPEKIINU OTBETa
CTyJIEeHTa HE TOJIHKO
Ha TIOCTaBJICHHBIN
BOTIPOC, HO ¥ Ha
JPYTHE BOIPOCHI
JIACIUIIIAHEL.

CTyneHTbl, MOTYYHUBILUE B X0/I€ TEKYILEro U pyOe:KHOro KOHTpoJst 56-100 6aios,
ABTOMATHYECKH MOTYYAOT «3a4eT» MM COOTBETCTBYIOIIYIO MIKAJIe IK3aMEHAI[HOHHYIO OLICHKY.




PesynbpTHpyromias oneHKa cKiIaapBaeTcs mo cootBercTByromeir bPC dpopmyre.

BOITPOCHI K 3AYETY (5 cemecTp)

NuTepnosupoBanue u npudankeHue pyHKUM il

OO0mias mocTtaHOBKa 3a7aud MHTEPHOJUpPOBaHUA. TeopeMa CyIecTBOBAHUS M €IUHCTBEHHOCTH
WHTEPIOJIAIIMOHHOTO MHOrowieHa. MHuorouneH Jlarpamka. MuorouneH Hprotona. OmmOka
MOJIMHOMHUAJILHON MHTEpNOJsuu. MuorowieH YeObIiera.

Kycouno-nonmmHoMuansHass — uHTepnoisauus. KycouHo-nuHeinHeli  nosuHoM.  Kycouno-
KBaJPAaTUYHBIN IIOJUHOM.

HuTeprionupoBaHue ¢ KpaTHBIMU y3J1laMu. MHOro4ieH JpMuTa.
Crutaita-untepnioysnus. KBagpatuanslii craitn. Kyoudeckuit crutaiis.

[Ton6op smnupuueckux 3aBucuMocTed. OlleHKa HapaMeTpoB SMIHPUYECKOH 3aBUCHMOCTH.
Meron HaMMEHBIINX KBAAPATOB.

YucieHHBbIE METOABI AJre0pbl

[Tpsimble MeTOIBI perienust TuHelHbIX cucteM. Meton ['aycca. LU-paznoxenue. CxeMbl BbIOOpa
Beayuiero anemenTa. Pasnoxenue Xoinenkoro. QR-pasnoxenue.

Htepannonusie MeTopl. Metop npoctoit urepanuu. Meron Sxkoou. Meron ["aycca—3eiiaens.
YucjieHHOEe MHTETPUPOBAHHE

Merton npsimoyrosibHUKOB. MeTon Tpaneuuid. Meton napabon (meron CumicoHa). YBenudeHue
tounoctu. Mertox ["aycca. Meton [Maycca — Kponpoma. Meron UeGniméBa. nTerpupoBanue
npu OeckoHewHbIX mpenenax. Meronst Monte-Kapmo. Merogst Pynre — Kyttel. Merton
CILJIAiHOB.

YucsieHHbIE METObI PellIecHUs] HeJIMHEHHbIX YPABHEHU I
YpaBHEeHUs ¢ OJHUM HEU3BECTHBIM. Metoa nuxoromuu. Meron xopa. Metoa Herorona. Meton
MPOCTOMN UTEpaIUH.

Cucremsl ypaBHeHni. Meton npocroit urepanuu. Meton HeroTona.

BOITIPOCBHI K OK3AMEHY (6 cemecTtp)

Pa3HocTHBIEC ypaBHEHUSA

OpnHopoaHBIE pa3sHOCTHBIE ypaBHeHUs. HeoqHoponHble pa3HOCTHbIE ypaBHEHMs. Pa3HOCTHbIE
YPaBHEHHUS BTOPOT'O MOPSAKA.

YucieHHbIe MeTOAbI pellleHUs 00bIKHOBEHHBIX TU( depeHINANbHbIX YPABHEHHUI
Opnnomarosele MeTonbl. Meton Diinepa. Cxemsl Pynre-Kyrra.

Muoromarossie MeTonbl. CxeMbl Anamca-bamdopra.

VYcroitunBocts. HeycroitunBocts. JKecTkue ypaBHEHHUS.

Pa3HocTHBIE CXeMBI /151 yPABHEHHUI C YACTHBIMHU NIPOM3BOJIHBIMH.

OHpCIleJ'ICHI/IC CXOOAUMOCTH. Onpez[eneHHe allrpoKCHUMalinm. OHpCIICJ'ICHI/Ie YCTOﬁqHBOCTH.

[Ipocreiimine mnpueMbl IOCTPOCHHSI ANIPOKCUMHUPYIOIIMX Pa3HOCTHBIX CXEM. 3aMeHa
IPOM3BOJIHBIX PA3HOCTHBIMM OTHOLIEHHUSMHU. MeTo/1 HeonpeneneHHbIX Kod(duuneHToB. Cxembl
C IIEPECUETOM UJIM CXEMBI IIPEAUKTOP-KOPPEKTOP.

IIpuMepsl KOHCTPYMPOBAHMS TPAHUYHBIX YCIOBUMN ITPU IOCTPOEHUU PA3HOCTHBIX CXEM.

Ycaopue KypaHTa, (I)pI/I,Z[pI/IXCEl n .HGBI/I, HGO6XOI[I/IMOC JJI1 CXOAUMMOCTH. HpI/IMepBI Pa3HOCTHBIX
CXEM IJId 3aJa4u Komu. HpI/IMepBI Pa3HOCTHBIX CXEM IJId 3a1a4U I[I/IpI/IXJ'IC.

OcHOBHbBIE TNpPUEMBl HUCCIIEOBAaHMSI YCTOMYMBOCTU. Y CTOMYMBOCTH IO HayallbHbIM JaHHBIM.
Heo6xonnumoe cieKTpajibHOE yCI0BUE YCTOMYHUBOCTH.


https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%82%D1%80%D0%B0%D0%BF%D0%B5%D1%86%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BF%D0%B0%D1%80%D0%B0%D0%B1%D0%BE%D0%BB_(%D0%BC%D0%B5%D1%82%D0%BE%D0%B4_%D0%A1%D0%B8%D0%BC%D0%BF%D1%81%D0%BE%D0%BD%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%A3%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%A3%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%93%D0%B0%D1%83%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%93%D0%B0%D1%83%D1%81%D1%81%D0%B0_%E2%80%94_%D0%9A%D1%80%D0%BE%D0%BD%D1%80%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%A7%D0%B5%D0%B1%D1%8B%D1%88%D1%91%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%B8_%D0%B1%D0%B5%D1%81%D0%BA%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B0%D1%85
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%B8_%D0%B1%D0%B5%D1%81%D0%BA%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B0%D1%85
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D0%9C%D0%BE%D0%BD%D1%82%D0%B5-%D0%9A%D0%B0%D1%80%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D0%A0%D1%83%D0%BD%D0%B3%D0%B5_%E2%80%94_%D0%9A%D1%83%D1%82%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%81%D0%BF%D0%BB%D0%B0%D0%B9%D0%BD%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%81%D0%BF%D0%BB%D0%B0%D0%B9%D0%BD%D0%BE%D0%B2

[TpuHIMI 3aMOPOXKEHHBIX KO3((UIIMEHTOB. 3aMopakuBaHue K03(pPUIMEHTOB BO BHYTPEHHUX
toukax. [Ipusnak babenko u I'enbpanna.

IIpencraBieHre HEKOTOPBIX MOJEIBHBIX 3aJ1a4 B BUJIe KOHEUHBIX psAaoB DPypre. [Ipeacrasinenue
pELIEHUI Pa3HOCTHBIX CXEM JJI1 YpaBHEHUW TEIJIONPOBOAHOCTH Ha orpe3ke. [IpencraBinenue
pELICHUI Pa3HOCTHBIX CXEM JUIsl YpaBHEHMs TEIUIONPOBOAHOCTH Ha orpeske. lIpencrasienue
pElIEHU pa3HOCTHBIX CXEM U1 JBYMEPHOMW 3ajauu TemionpoBoaHocTH. llpencraBinenue
pelleHus: Pa3HOCTHOM CXeMbI Ui 3a/1a4 O KOJIeOaHUSIX CTPYHBI.

[Tpunuun makcumyma. SIBHas pasHocTHas cxema. HesiBHas pazHocTHas cxema. ConocraBieHue
SBHOW W HESIBHOM Pa3HOCTHBIX CXEM.

Iloxa3zarenu n KPpUTEPHUHU ONCHUBAHUA KOMIIeTEHIIMI Ha PA3JIHYHBIX JTaIax ux
(l)OpMHpOBaHHH, OINHMCAHMEC KA OHCHUBAHUSA

YpoBenb chopMHUPOBAHHOCTH KOMIIETCHIM A
«MuHUMAJIbHBII «MHUHHUMAJIBHBIA «CpenHuii ypoBeHb» «BbICOKHI YPOBEHDb»
YPOBEHb YPOBEHb» (71-85 6as10B) (86-100 6an10B)
He IOCTUTHYT» (56-70 6amoB)
(MeHee 56 0aJ1/10B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
chopmuposanvi. chopmuposanvi. chopmuposanoi. chopmuposanoi.
3HaHuA  OTCYTCTBYIOT, | CchopMupOoBaHEI 3HaHus oOmmmpHbIe, | 3HAHUS TBEpAbIE,

YMEHHUS U HaBBIKK He | 0a30BBIE CTPYKTYpPHI | CHCTEMHBIE. apryMeHTHUPOBaHHbBIE,
c(hOpMHUPOBAHBI. 3HAHUU. YmMenus HOCST | BCECTOPOHHUE.
YmMmenus ¢pparMeHTapHbl | pernpoayKTUBHBIHN YmMenust YCHEIIHO
u HOCAT | Xapakrep, MIPUMEHSIOTCSA K
PENpPOAYKTUBHBIN MIPUMEHSIOTCA K | pEIIeHUIO KaK TUITOBBIX,
XapakTep. pELIeHUI0 TUTIOBBIX | TAK M HECTAaHAAPTHHIX
HeMoHCTpUpyeTcs 3a1aHUM. TBOPYECKUX 3aJaHUM.
HU3KHAN ypoBeHb | JleMOHcTpupyeTcs HeMoHcTpupyercs
CaMOCTOATEIILHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKHI
[IPAKTUYECKOTO HABBIKA. | CAMOCTOSITETbHOCTH YPOBEHBCAMOCTOSATENBH
YCTOHYHBOTO OCTH, BBICOKAs
MPAKTHYECKOTO HAaBbIKA. | aJIallTUBHOCTh
ITPAKTUYECKOr0 HAaBbIKA
Onucanue KpuTepHeB OLeHHBAHUSA
OOyuatommics Oo6yuaromuiicst Oobyuaromuiics OOyuaromuiicst
JIEMOHCTPHPYET: JEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CYILIECTBEHHBIE | - 3HAaHUA | - 3HAHUE W [IOHWMaHUE | - riryboKwue,
npobensl B 3HAHHUAX | TEOPETUYECKOTO OCHOBHBIX  BONPOCOB | BCECTOPOHHHUE u
yueOHOro MaTepHaia; MaTepuana; KOHTPOJINPYEMOTO apryMeHTUPOBaHHbBIC
- JOMYCKAIOTCS | - HETOJIHbIE OTBETHl Ha | O0beMa NPOrPAaMMHOIO | 3HAHWS HPOTrPAMMHOIO
MPUHLMITHAIbHBIE OCHOBHBIE BOTIPOCHI, | MaTepuaa; MaTepuana;
omMOKK TP OTBETE HA | OIMOKM B OTBETE, | -  TBEpAble  3HAHUS | - TMOJHOE TOHHMaHHE
OCHOBHBIE BOIIPOCHI, | HEJOCTATOYHOE TEOPETUYECKOTO CYILITHOCTH u
OTCYTCTBYET 3HaHHE W | IOHWMaHHE CYIIHOCTH | MaTepHasa. B3aMMOCBSI3U
MOHUMaHHWE OCHOBHBIX | M3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMBIX
MOHATUHN M KaTeTOpUil; | -  HEyBEpEeHHBbIE U | YCTaHABIWBAaTh U | IPOLIECCOB M SIBIECHHUH,
-HETIOHNMAaHWe HETOYHBIE OTBETHl Ha | OOBSICHSITH CBA3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTENbHBIE MPAKTUKH W TEOPHH, | OCHOBHBIX TIOHSATHA B




JTOTIOJTHUTETBHBIX BOTIPOCHI; BEISBIISTH pamMKax 00CYXIaeMBbIX
BOIPOCOB B  paMmKax | - HEJIOCTATOYHOE | POTUBOPEYHS, 3aJIaHHN;
3aJlaHui; BIIQJICHUE JINTEPATYPOH, | TPOOIIEMBI u|- CIIOCOOHOCTH
- OTCYTCTBHC YMCHHS | pEKOMEHIOBAaHHOU TEHJICHIIUU Pa3BUTHUS; yCTaHaBIIUBAaTh u
BBITOJTHSTh MIPOTPaMMOiA - MPaBUIIbHBIC U | OOBACHSTH CBSI3b
NPaKTUYECKUE 3aJaHMs, | TUCIIUILUTAHBL; KOHKPETHEIE, 0e3 | MPaKTUKU U TEOPHUH;
MPEAYyCMOTPEHHBIE - yMeHue 0e3 TpyOBIX | rpyOBIX omuooK, | - JIOTUYECKH
MPOrpaMMOit OIrO0K peuiaTh | OTBETHI Ha | TIOCJEIOBAaTEIbHbIE,
JUCIIUTUTAHBL; MPAaKTUYECKUE 3aJIaHUs, | MOCTABICHHBIC coJiepKaTeNbHbIE,
- OTCYTCTBHE | KOTOPBIC CJIeTyeT | BOMPOCHI; KOHKPETHEIC u
TOTOBHOCTH BBITIOJTHUTD. - YMEHHE  pelaTh | UCUCPITLIBAIOIINC
(crmocobHOCTH) K MMpaKTUYECKHUE 3aaHMs, | OTBETHI HA BCE 3aaHMSI,
JTUCKYCCHH W HU3KYIO KOTOPBIC CIIeAyeT | a TaKXKe
CTCTICHh KOHTAKTHOCTH. BBITIOJTHUTB; JIOTIOJTHUTEIbHBIC
- BJaJICHUE OCHOBHOM | BOMPOCHI
JUTEPATYPOH, 9K3aMeHaTopa;
PEKOMEHI0OBaHHOU - yMEHUE  pelarthb
MPOrpaMMOit MIPAKTHYECKUE 3a/IaHNUS;
JUCIIATUTAHBL; - cBOOOIHOE
- HAJIMYME COOCTBCHHOM | MCITOJIb30BaHUE B
000CcHOBaHHOM OTBETaxX Ha BOIPOCHI
TIO3HITUH Mo | MaTepHuaioB
00CyX1aeMbIM PEKOMEHTOBAHHOU
BOIIPOCAM. OCHOBHOU 5
Bo3moxHbI JOTIOJTHUTENBHOU
HE3HAYUTEITIHHBIC JUTEPATYPBHIL.
OTOBOPKHU U HETOYHOCTH
B PacKpBITUU
OTJCNBHBIX TMOJIOKCHHUN
BOIIPOCOB,
NIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETaXx.
Ouenka Ouenka Ouenka Ouenka
«HEYIOBJIETBOPUTEIb | «YAOBJIETBOPUTEIBHO | «XOPOIIO» / «3aUTEHO» «OTJIHIHO» /
HO» /He 3a4TEeHO » | «3aYTEHO» «324TEHO»

9. YueOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00ecnedeHre JUCIUILIMHBI

a) OCHOBHasI JIMTepaTypa:
1. banab6ko, JI.B. Hucinennsie MmeTosl : yueoHoe nmocoobue / JI.B. banabko, A.B. Tomusona ;
CeBepHblil (Apkruueckuif) ¢enepanbHblii yHUBepcuteT uM. M. B. JlomoHocoBa. —
Apxanrenbck : CeBepHblid (ApkTHueckuil) penepanpuelii yausepcuteT (CADY), 2014. —

163 c.

CXEM.,
URL: https://biblioclub.ru/index.php?page=book&id=436331

tabn.,, wWiI —

Pexxum  nmocrymna:

00962-7. — TeKcCT : 2JIEKTPOHHBIMH.
2. OpemxoBa, M.H. Yucnennsie Meronpl: Teopuss u anroputMel / M.H. Opemkosa ;
CesepHblil (Apkruueckuii) ¢enepanbHblii yHUBepcuTeT uM. M. B. JlomoHocoBa. —
Apxanrenbck : CeBepHblid (ApkTHueckuil) penepanpubiii yausepcureT (CADY), 2015. —

120 c.

CXEM.,

TaOII. —

Pexxum
URL.: https://biblioclub.ru/index.php?page=book&id=436397

JIOCTYTIA:

ISBN 978-5-261-01040-1. — TekcT : 2E€KTPOHHBIN.
0) AOMOJIHUTEIbLHASA JIUTEpaTypa:

10

1o
— bubnuorp. B KH. —

HNOJIMCKE.  —
ISBN 978-5-261-

IOAIINCKE. -



https://biblioclub.ru/index.php?page=book&id=436331
https://biblioclub.ru/index.php?page=book&id=436397

3. Muuens, A.A. BeruucnutensHble METOABI : yueOHOe nmocodue / A.A. Munens ; Tomckuii
['ocymapcTBeHHBINM YHUBEPCUTET CUCTEM yHpaBiieHUS U paauodekTponuku (TYCVYP). —
Tomck : Onp Kontent, 2013. — 197 c. : un. — Pexxum pocryna: mo moJmucKe. —
URL.: https://biblioclub.ru/index.php?page=book&id=480612 . — bubauorp.: c. 183-184.
—ISBN 978-5-4332-0121-7. — TekcT : 3JIeKTpOHHBIH.

4. IIumenos, B.I'. Yucnenusie meTonbl : ydeOHOe mocobue : B 2 4. / B.I'. [IlumeHos,
A.b. JloxuukoB ; Ypanbckuil (erepanbHblii yHHBEpCHTET UM. nepBoro IIpesunmeHta
Poccuu b. H. Ensriiuna, FO.A. MenennoBa. — ExarepunOypr : 3narenscTBo Y panbCcKoro
yauBepcureta, 2014. — Y. 2. — 107 c. : un., Tabma., cxem. — Pexxum goctyma: 1mno moamnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=275819 . — bubnuorp. B KH. —
ISBN 978-5-7996-1342-6. — TekcT : 3JIeKTPOHHBIH.

5. Cob6onea, O.H. BBenenue B uniciieHHble MeTOABI : yueOHoe mocooue / O.H. CoboneBa. —
HoBocubupck : HoBocuOupckuii rocy1apcTBeHHBI TEXHHUECKUI yHUBepcureT, 2011. —
64 C. — Pexum JIOCTyma: o IIOIIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=229144 . — ISBN 978-5-7782-
1776-8. — TeKCT : PEKTPOHHBIN.

6. Typuak, JL.U. OcHOBBI YHCIEHHBIX METOJOB : ydeOHoe mocobue / JL.U. Typuaxk,
I1.B. [InoTHUKOB. — 2-¢ U3A., nepepad. u gomn. — Mocksa : ®usmariaut, 2002. — 304 ¢. —
Pexum JocTyna: o MIOJIIHACKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=69329 . — ISBN 5-9221-0153-6. —
Tekcr : 37eKTPOHHBIN.

B) JJIeKTPOHHbIe OMOJUOTeYHbIE CcHCTeMbl, ¢ KoTopbiMu Yy COI'Y wumeercs
AEHCTBYWOIIUI J0roBOp, COBpPeMeHHbIe MpodeccHOHANbHbIe 0a3bl, MH(OPMALHMOHHBbIE
CIIPABOYHbIE CUCTEMBbI:

— eLIBRARY.RU [DnexTponHbIi pecypc]: Hay4Has siekTpoHHas OmbOmmorexa. — URL:
http://www.elibrary.ru.

— baza mannbix «9bC elibrary»: http://elibrary.ru

— M3parensctBO «lOpaliT» [DAEKTpOHHBIN pecypc]: dIeKTPOHHO-OMOINOTeYHas cucTeMa. —
URL: http://biblio-online.ru.

- YHuBepcuteTckas Oubnmorexka online [DneKkTpoHHBI  pecypc]: DIEKTPOHHO-
oubimoreunas cucrema. — URL: http://www.biblioclub.ru.

10. MaTepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCIUIIMHBI

3aHATHSA TIO JAUCIUIUIMHE MPOBOMATCS B ayIUTOPHUSIX, 0OECIIEUEHHBIX KOMITBIOTEPAMH,

UMEIOIIMMH J0CTYyH K ceTu VHTepHEeT, MHTEpaKTUBHBIMU JOCKaMH M MYJIbTUMEIUWHBIM
000pyTIOBaHUEM.
Jluyensuonnoe npoepammuoe obecneuenue:

1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) or

04.2016r);

2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);

3. Cucrema mmoucka TEKCTOBBIX3aUMCTBOBAaHMM «AHTHIUIArHaT BY3»;
Ilepeuens 110 6 c60600HOM docmyne:
. KasperskyFree;
2. WinRar;
3. Google Chrome;
4. Yandex Browser;
5. OperaBrowser;

—


https://biblioclub.ru/index.php?page=book&id=480612
https://biblioclub.ru/index.php?page=book&id=275819
https://biblioclub.ru/index.php?page=book&id=229144
https://biblioclub.ru/index.php?page=book&id=69329
http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/

11. JIuct 00HOBICHNSI/AKTy A IN3AIUA

1. PaGouas mporpamma
MepecMOTpeHa M aKTyaJU3WpoBaHA Ha 3acelaHuM Kadeapbl MPUKIAIHOW MaTeMaTHKU

nportokoi Ne 8 ot 20.03.2018r.;
ofoOpeHa Ha 3acelaHMM coBeTa (akyabTeTa MaTeMaTUKd W HWHPOPMAIIMOHHBIX

TexHojorui, nmporokois Ne 5 or 30.03.2018 r.

2. Pabouas mporpamma
MepecMOTpeHa M aKTyaJU3UpOBaHa Ha 3acefaHuu Kadeapsl MPUKIATHON MaTeMaTHKH

nportokoi Ne 8 ot 14.03.2019r.;
ofoOpeHa Ha 3acelaHMM coBeTa (aKyabTeTa MaTeMaTUKd W HWHPOPMAIIMOHHBIX

TeXHOJ0rui, mporokos Ne 5 ot 29.03.2019 r.

3. PaGouas mporpamMma
[epecCMOTPEeHA M aKTyalM3MpOBaHa Ha 3aceJaHuu KadeApbl MPUKIAIHOW MaTeMaTHKU

npotokoi Ne 7 ot 19.03.2020r.;
ooOpeHa Ha 3acelaHMM coBeTa (akyabTeTa MaTeMaTUKd W HWHPOPMAIIMOHHBIX

TeXHOoJ0rui, mporokois Ne 5 ot 27.03.2020 r.
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