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JIucT BHeceHMSI N3MeHeHHu

CBenennst 00 yTBepKIeHUH:
YTBEP)KJEHAa YUEHBbIM COBETOM (haKyJbTeTa
(mpotokon YueHoro coBeta pakynpreta Ne 6 ot 3 .03 2016 )
Ha 20 16  ron
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N3meHeHus Mo rogam:
Ha 2017 200

YTBEPK/eH (a) YUeHbIM COBETOM (haKylIbTETa

(mpotokon Yuenoro cosera (akyibTera Ne 7 ot 16.03.2017 )

Ha 2017 rox Habopa

OnoOpeH (a) Ha 3acelaHUHM METOJUYCCKON KOMUCCUHU .

MIPOTOKOJI METOu4ecKor Komuccruu (akynapTera Ne 7 ot 15.03.2017 ) /

Ono6pen (a) Ha 3acenanuu obecneunBaromiei kagenpsl TuMIIN y

npotokos Ne 8 ot 02.03.2017 ) Moxkapos M.C. (®. 1.0. 3aB. kadhenpoii) / (moamuck)



COJIEP)KAHUE

1. IlepeveHp MIaHUPYEMBIX PE3yIbTATOB OOYUEHUS 1O JUCHUIUIMHE (MOJIYJIIIO), COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yJIbTaTaMu OCBOEHHUSI 00pa30BaTeNbHOM MPOrpaMmbl

2. Mecto aucuuruinael B cTpykType OOIT

3. OObeM AMCUMIUIMHBI (MOIYN) B 3a4ETHBIX €IMHUIAX C YKa3aHHEM KOJIMYecTBa
aKaJeMUYECKHX YacOB, BBIICJIEHHBIX HA KOHTAKTHYIO paboTy 00y4aromuxcs ¢ mpenoaBareiaem (1o
BUJIaM 3aHSTHIT) U HA CAMOCTOATEIbHYIO paboTy 00y4aromuxcst

3.1. O0BEM mUCIUTUTHHBI (MOIYJIS) TIO BUIaM y4eOHBIX 3aHATHH (B Yacax)

4. ConeprkaHue AUCHUIUTMHBI (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pa3esaM) ¢ yKa3aHHeM
OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJeMUYECKHX YaCOB U BUI0B YUEOHBIX 3aHATUI

4.1. Pa3genbl IUCHUIUIMHBI (MOAYNS) W TPYAOEMKOCTh MO BHJAM Y4YeOHBIX 3aHATUH (B
aKaJIeMMYECKHUX Yacax)

4.2. ConeprkaHue AUCUUILIUHBI (MOYJIsS), CTPYKTYPUPOBAHHOE IO TeMaM (pa3/esiam)

5. Ilepeuenp y4eOHO-METOAMYECKOTO OOECIEYEHUs JUIS  CAMOCTOSITENIbHOW  paboThI
00y4arouuxcs Mo AUCUUIIINHE (MOIYIIIO)

6. @OHJI OLIEHOYHBIX CPEJCTB AJISl IPOBEIACHUS MPOMEKYTOUHON aTTeCTalluu O0yJaroUuxcs 1o
TUCIUILIAHE (MOIYJIIO)

6.1. [Tactiopt dhoH/Ia OLIEHOUYHBIX CPEICTB MO TUCIUILIUHE (MOIYIIIO)

6.2. TumoBsie KOHTPOJIBHBIC 3aJaHHSI WM WHBIE MaTEPHUAITBI

6.3. Meronuueckue maTepuaibl, ONpeAessIoNlie MPOIEeNypbl OLIEHUBAHUSA 3HAHWUN, YMEHUH,
HaBBIKOB ¥ (WJIN) OMBITA JESATEILHOCTH, XapaKTEPUIYIOLINX ATAIbl (HOPMUPOBAHHUS KOMIIETEHIIHA

7. IlepeyeHb OCHOBHOI U TOMOJHUTENBHOM y4eOHON TUTEpaTyphl, HEOOXOANUMOMN JIJIsi OCBOCHUS
JTUCHUTITAHBI (MOTYJIs)

a) OCHOBHas yueOHas JuTeparypa:

0) IoIMONHUTENbHAS YUeOHas JIUTepaTypa:

8. Ilepeuenpb pecypcoB HH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu «/HTepHeT» (nanee —
ceTb «HTepHET»), HEOOXOUMBIX JJI1 OCBOEHUS TUCLUIUIMHBI (MOIYJIS)

9. Meronnueckne yka3aHus A1 00y4aroLMXcsl IO OCBOCHUIO JUCLIUIUIMHBI (MOIYJIS)

10. TIlepeuenp WH(POPMAIMOHHBIX TEXHOJOTHHA, WCIONB3YEMBIX TIPH  OCYIIECTBICHUH
00pa30BaTeNLHOrO TMpolecca M0 AMCHUUIUIMHE (MOJYJI0), BKJIIOYAs MEpedeHb IMPOrpaMMHOI0
oOecrnieueHrs U MH(POPMALIMOHHBIX CIIPABOYHBIX CHUCTEM (TIpU HEOOXOUMOCTH)

11. Ormnucanue MaTepHaIbHO-TEXHHUUECKOW 0a3bl, HEOOXOOUMOH JUISI  OCYIIECTBIIECHUS
00pa3oBaTeNbHOrO MpoIecca Mo JUCHHUTITHHE (MOJIYIIIO)

12. Vnble cBeenus U (WIIK) MaTepUaIbl

12.1. OcobeHHOCTH peanu3aluy JUCHUIUIMHBI A7 WHBAJIUAOB M JIMI C OrPAaHUYEHHBIMHU
BO3MOXHOCTSIMH 3/I0POBbSI

12.2 3ansTHs, NpOBOJMMbIE B MHTEPAKTUBHBIX (popmax



1. IlepeyeHb MIAHUPYEMbIX Pe3yJbTATOB O0Y4YEeHUS] MO JAMCHHUILINHE
COOTHECEHHBIX ¢ IUIAHUPYEMbIMH PpPe3yJbTATAMH OCBOCHHS
OCHOBHOM MPo(ecCHOHATBHOM 00pa30BaTe/IbHOI MPOrPaMMbl

(Moay.ti0),

B pesyabTarte ocBoenus OOII 0akanaspuara o0y4yaromuiics 10/15KeH 0BJIa1eTh
CJIeAYIOIIUMH pe3yJbTaTaMu 00y4eHusl 10 JUCHUILUINHE (MOAYJII0):

anmapar, MeTOIOJIOTHIO IPOrPaMMHUPOBAHHUS
U CO-BPEMEHHbIC KOMITBIOTEPHBIC TEXHOJIOTHH
IUISL peau3aliy aHATUTHISCKHX U TEXHO-
JIOTUYECKUX pELIeHHH B 00JIaCTH
MIPOrpaMMHOT0 00ecneYeHUs 1
KOMITBIOTEPHOH 00paboTKN MHPOPMAaIN

Koow Pe3yabrarsl ocBoenuss OOII IlepeyeHb MIaHNPyeMBbIX Pe3yJbTATOB
Komnemenyuu .
" Cooeparcanue komnemenyuii™ 00y4eHHs1 N0 TUCUUILIHHE
CIIK-2 CHOCOOEH HCTOJIb30BATh MaTe-MaTHIECKUN 3HaTh:

UucneHHble METOABI U IPUEMBI Ul PELICHUS
3aj/1a4;

YMeTh:

Hcnonp30BaTh YUCIEHHBIE METOIBI U MPUEMBI
JUIS pellieHUs 3a1aY;

Bnagerts:

HaBBIKAMHU HUCIIOJIB30BAHUA
METOAO0B IIPH PELICHUH 3aa4,

HaBBIKAMHU pa6OTI>I C MaAaTECMAaTUYCCKUMHU
makeramMu aJist pemeHI/m HpaKTI/I'-IeCKI/IX 3aaa4

YHUCJICHHBIX

2. Mecto nucuuninnbl B cTpykrype QOOII 6akanaBpuara

HucrumnHa «YuciieHHbIe METOIb» OTHOCUTCS K 00513aT€NbHBIM JAUCIUILIMHAM
BapuatuBHoi yactu OITOII (b1.B.O/I).
JucnuninuHa (MOyJb) u3ydaercss Ha _ 2,3 Kypcax B __ 4,5 ceMecTpax.

3. O0beM AUCHMILUIMHBI (MOAYJSl)) B 3a4YeTHBIX €IUHUIAX € YKAa3aHHEM
KOJINYeCTBA AKAAEMHYECKHX YACOB, BbIICJCHHBIX Ha KOHTAKTHYK padory
o0yuaroumuxcs ¢ npemnogasarejieM (M0 BHAAM 3aHATHI) U HA CAMOCTOSITEIbHYIO
padoTy o0y4arommxcs

O6mass Tpyn0eMKOCTh (00beM) IUCHUIUIMHBI (MOJYJISI) COCTaBIISET 5

3auetHbIX equuull (3ET),

180

AKaJCMHNYCCKUX YaCOB.

3.1. O0vém oucyunaunovt (M00y1:) nO 6UOAM YUEeOHBIX 3aHAMUIL (6 Yacax)

Bcero yacos

itie: OYHOM | st 3204HOU
O0BbEM TUCHUIIINHBI dbopMbI /ouH0-3209HOIM

o0yuyeHHs opmsr

0o0yJeHIS

OO6m1ast Tpy10€MKOCTh JUCITUTITNHBI 180 180
KoHnrtakTHas paboTa 00ydaromuxcs ¢ IpernoaBareaeM
(o BuyaM y4eOHBIX 3aHSATHI) (BCEro)
AynuTopHas pabora (Bcero**): 86 24
B T. YHCJIC:
Jlekmuu 18,16 4
CeMuHapbI, MPAKTHYECKUE 3aHATUS 36,16
[IpakTrKy™MBbI
JlabopaTopHbie pabOThHI 8




Bcero yacos
s OYHOMH | A 3a09HOM
O0bEéM TUCHUILIMHBI dopMBI /ouHO-3204HOI
o0yueHHs dopmsr
o0OyueHust
3aHATHS B MHTEPAKTUBHON (hopMe 12
BreayauropHas padota (Bcero**):
B Tom uuncne, nuHauBuayanbHas paboTa 00ydaronuxcs
C TIpEenoiaBaTeIIeM:
KypcoBoe npoektrupoBanue
['pyninoBas, uHAMBHUAYyaIbHAS] KOHCYJIBTAIIUS U UHBIE
BHJIbI YIEOHOU EATEeITLHOCTH, IPEAYCMATPHUBAOIIIHEC
TPYIIIOBYIO WM HHAUBUAYATBHYIO paboTy
00yyJaroImMXcsl C MpenojiaBaTeaeM
TBopueckast padoTta (3cce)
CamocrosiTesabHas pabota o0yJaromuxcs (Bcero**) 94 148
Bua npomexxyTouHOM aTTecTaliui 00y4Jaromerocs 3auér ¢ 8
(3auet / PK3aMEeH™***) OIICHKO, 3auér ¢
3aueTr OIICHKOMH,
3auer

4. Conep:kanue IUCHUILVIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE II0 TeMaM
(pa3agesiaM) ¢ yKazaHHeM OTBEACHHOI0 HA HHUX KOJHMYECTBA aKaJAeMHYeCKHX
YacoB U BUAOB YYCOHBIX 3aHATHHI

4.1. Pazoenvt Oucyuniunvl (M0OOy1sa) u mpyooemKocms nO 6UOAM YUeOHbIX
3anamuil (6 akademuueckux 4acax)

01 OUHOU (hopmbl 00yUeHUA

4 Buabl yueOHbIX 3aHATHI, BKIIOYAs
5 CaMOCTOSITEIbHYI0 Pa0oTy 00y4aromuXxcs
§ E ’§\ U TPYAOEMKOCTH (B Yacax) ®opmbl
Ne Paznen 8 '§ g ayIUTOPHBIE CaMOCTOSITe/IbHAS TeKyLIero
n/n JUCHMILINHBI 2 y4eOHbIe 3aHATHS pabora KOHTPOJISt
- 00yuaomuxca ycreBaeMocTH
BCGFO JICKIIMH CeMHUHaphI,
NpaKkTH4YecKue
3AHATHUSA
1. | Teopus morpemrHocTei. 24 4 8 12 JlaGopaTtopHas
pabota
2. | Pemenne cucrem 24 4 8 12 JlaGopaTtopHas
JIMHEWHBIX YPABHEHUM. pabota
3. | Pemrenue HelMMHENHBIX 26 4 8 14 JlaGopaTtopHas
YpaBHEHUH U CUCTEM pabora.
HEJIMHENHBIX YcTHBIM onpoc.
YpaBHEHUM.
4. | UaTepnonupoBaHue 32 6 12 14 JlaGopaTtopHas
¢bynkuuit. Metoabl pabora.
HAWITYYIIETrO ITpoBepka




. Buabl yueOHbIX 3aHATHI, BKIIOYAsI
5 CaMOCTOSITETbHYI0 Pad0Ty 00y4aroIuxcst
§ % B M TPY10€MKOCTD (B 4acax) ®opmeI
Ne Paznen 8 :§ § ayMTOpPHbIE CaMOCTOSATEIbHAS TeKyI1uero
n/n AU CIUILINHBI z y4eOHbIe 3aHITHS pabora KOHTPOJISt
- 00yuaomuxcy yCneBaeMocTH
BCero JIEKIHH CEeMHUHAPBI,
NpaKTHYecKHe
S3AHATHS
MPUOIKEHUS. KOHCIIEKTA.

5. | YucaeuHoe 22 4 4 14 Jlaboparopuas
muddepeHnmpoBanue u pabora.
WHTETPUPOBAHUE. YCTHBIN onpoc.

6. | YucneHHbsle METOIBI 26 6 6 14 JlaGopaTopHas
pereHus pabora.
muddepeHIaTbHBIX
YpPaBHEHU.

7. | Hucnennoe 26 6 6 14 JlaGopaTopHas
UHTErpUPOBaHUE pabora.
muddepeHIaTbHBIX
YpPaBHEHUH B YaCTHBIX
MIPOU3BOJIHBIX.

4.2 Cooeprrcanue Oucuyuniuuwvl (M00yasa), CMPYKMYPUPOBAHHOE NO MeMam

(pazoenam)

Ne | HammeHoBaHue pa3aesa

Conepxanue
n/n AUCHUTLITHHBI
1 Teopusi morpemHoCTe.

Cooeporcanue 1eKYuoHHO20 Kypca

1.1.

Teopus norpemHocTen.

[Tpubmmxennsie uncina. [lonstue morpemnocTu. JleicTBus Hax
npuOIMKeHHBIMA  yKcaaMu.  [lorpemHocTd  BBIUMCIIEHUI.
HcTouynukyu mnorpemHocTed. AOCOIIOTHAsS M OTHOCHUTEIbHAs
MOTPEITHOCTH. BepHBIE 3HAKM, CBA3b KOJIMYECTBA BEPHBIX 3HAKOB
U OTHOCHUTEIIBHOM morpemHocTH. [IpaBwiia okpyrieHus H
MOTPELIHOCTh OKPYTJICHUS.

Temwr npakmuqecmx/cem

UHADCKUX 3AHAMUL

1.1 | Teopus norpemHocTeil. Teopus mnorpemHocteid. Ilpubnmxennsle uncna. IlonsTue
norpemHocT.  JlelcTBUsl Haa NPUONMIKEHHBIMU — YHCIIAMHU.
ITorpenmtHoCTH BBIYUCICHUMN.

1.2 | Ucrounuku HcToynukyu mnorpemHocTeid. AOCOIIOTHAS W OTHOCHTEIbHAs
IIOTPELIHOCTEM. MOTPEIIHOCTH. BepHble 3HaKH, CBSI3b KOJIMYECTBA BEPHBIX 3HAKOB
AGcomtoTHas 1 U OTHOCUTENbHOM morpemHocTtd. [IpaBuna okpyrieHus u
OTHOCHUTEIIbHAs MOTPEMIHOCTD OKPYIJICHUS.

MTOTPEITHOCTH.
2 Pemienue cucrem JMHEHHBIX YPABHEHUIA.
Cooepoicanue 1eKYuoHH020 Kypca

2.1 | Pemenue cuctembl | Meton 'aycca (cxemMa e IMHCTBEHHOT'O ICTICHHUS).

JUHEUHBIX  YpPAaBHEHUU!
TOYHBIE METO/IBI.

2.2 | Pemenue cucteMsl | [lonHble MeTpuYeckue IpocTpaHCTBA. TeopeMa O CHKMMArOLIUX

JUHEWHBIX  ypaBHEHHUH: | OTOOpaXEHHUAX B IIOJHOM METPHYECKOM MPOCTPAHCTBE U €€




HaumenoBaHue pasjaesa

Conep:xanue
n/n JTUCIHUILINHBI
UTEPALMOHHBIC METOBL. | CIIEACTBUS. [IpruMeHeHne TeopeMbl O CKUMAIOIUX OTOOPAKEHUSIX
MpU PEUICHUH CUCTEMBI JIMHEUHBIX YPAaBHEHUM: METOJ MPOCTHIX
WTEpaLHil.
2.3 Metopn 3eiigens. Meron 3enaens. [Ipaktuyeckue cxemsl pemeHus Ha OBM.

Temobl npakmuttecmx/cem

UHADPCKUX 3AHAMUL

2.1 | Pemenue cuctemsl | PellieHne cucTeMbl JMHEWHBIX YypaBHeHUU Merogom ['aycca
JUHEMHBIX  ypaBHEHUU: | (CXeMa €IMHCTBEHHOIO [EJIEHHS) C HCIIOJIb30BAHUEM TaOIHI]
TOYHBIE METO/BI. Excel.

2.2 Pemenue cuctemsl | Perienne cucreMbl TMHEMHBIX YPAaBHEHUM : TOUYHBIE METO/BI.
JIMHEWHBIX  YpaBHECHUM:

TOYHBIC METO/IBI.

2.3 | Pemenue cuctemsl | PellieHne cUCTeMbl JIMHEHHBIX YpPaBHEHUW METOJIOM IIPOCTOU
JUHEMHBIX  ypaBHEHUU: | UTepauun ¢ Hcnosnb3oBaHueM OBM. Pemenue cucremsl
UTEpallMOHHbIE METO/BL. | JUHEHHBIX YpaBHEHUN METONOM 3eilfieNii C HCIOIb30BAHHEM

OBM.

2.4 | Pemenue cucteMsbl | PelieHne cucteMbl JIMHEWHBIX YPaBHEHUW METOAOM 3eWaens C
JUHEWHBIX  ypaBHEHUH: | ucnoiib3oBaHueM DBM.

UTEpalMOHHBIE METO/BI.

2.5 | Pemenue cucteM | Pemenue cucrem JIMHEHHBIX ypaBHEHU MeTogoM MonTe-Kapio.
JUHEHWHBIX  ypaBHEHUU
MetoioM Monre-Kapio.

2.6 | Pemenue cucteM | Pemenue CUCTEM JIMHENHBIX yYpaBHEHUI METOA0M
JUHEHHBIX  YPAaBHEHUH | OPTOTOHAIM3ALUU.

METOJ0M
OPTOrOHAJIM3ALNH.
3 Pemenue HeJIMHEHHBIX YPABHEHUH M CHCTEM HEJIMHEHHBIX YPaBHEHHH.

Cooeporcanue 1eKYUOHHO20 Kypca

3.1. | Pemienne HenuHeiHoro | OtneneHue KopHed ypaBHeHUs. I[IpuOmkeHHOE BBIYHMCICHHE
YpaBHEHUS. KOpHS YPaBHEHUS € 33JaHHON TOYHOCTBIO METOJOM IIOJIOBUHHOI'O
nenenus. IlpakTudeckas cxema BBIYHCIEHUS TNPUOIMKEHHOTO
3HAQYEHHsI KOPHS YPABHEHUS C 3aJaHHOM TOYHOCTBIO METOJIOM

IIPOCTON UTEPALIUH.

3.2 |Ilomstme o  w™erone | Metoq  HeloToHa — pemieHWst  HEMMHEWHBIX  YpaBHEHHI.
Herotona pewienus | IIpaktuueckoe npuMeHeHne Merona HeroToHa U1 CUCTEMBI ABYX
CHUCTEMBbl  HEJIIMHEMHBIX | HEIMHEWHBIX ~ YpPaBHEHUHW C  JBYMA  HEHU3BECTHBIMH  C
YpaBHEHUU. ucnoJyp3oBanueM JBM.

Temwl npakmuquKux/ceMuHapCKux 3aHAMULU

3.1 | Pemrenne  HenwHeWHBIX | OToelieHWe  KOpHEH — ypaBHeHHMs — Trpaduyeckoe W C
ypaBHeHui. OTtaeneHue | ucnoib3oBanueM IBM.
KOpHEH.

3.2 | Pemenne  HenwHEWHBIX | Pemenne HenmmHEHHBIX ypaBHeHUH. [IpnOmmkeHHOE BBIYMCICHHE
YpaBHEHUM. Meron | KOpHs ypaBHEHHUs C 3aJaHHOM TOYHOCTBIO METOJIO0M ITI0JIOBUHHOT'O
ITOJIOBUHHOTO JIEJICHUS. JICTICHUSL.

3.3 | Pemienne  HenuHeWHbIX | [IpakTHueckass cxeMa BBIUUCIEHHUS NPUOTMKEHHOIO 3HAYECHHUS
YpaBHEHUU. Mertoq | KOpHS ypaBHEHHS € 3aJaHHOW TOYHOCTBKO METOJIOM MPOCTOM
IIPOCTON UTEPALIUH. uTepaLuu.

3.4 | Pemenune cucteM | Meroq ~ HproTOHa  pemieHUss  HEIMHEHHBIX  YpaBHEHUHU.

HEJIMHENHBIX YpaBHEHUH

HpaKTI/IquKOC IMPUMCHCHUC METOZA HrroToHa 111 CHCTEMBI ABYX

metonoM HeroToHa.

HEJIMHEHHBIX ypaBHeHI/Iﬁ C JABYM HEU3BECTHBIMU C




HaumenoBaHue pasjaesa
AUCHHILIMHBI

Conep:xanue

Ucnoib3oBanmeM DOBM.

HNuTepnonupoBanne pynkumii. MeToabl HAMJy4lIero npuoJInKeHus.

Cooepoicanue 1eKYuoHH020 Kypca

4.1 | YucnenHas ITocTpoeHre MHTEPNONALMOHHOTO MHOrowieHa Jlarpanxka s
MHTEPIIOJISILINS. ¢bynkuuu, 3amaHHOM  Tabmuueid.  OneHka — MOTPEeuIHOCTH
Anrebpanueckuii MHTEPHOIMPOBaHus 1o Gopmyiie Jlarpanxa.

MHTEPNOJIALIMOHHBIN
MHOTOYJIEH: dopma
Jlarpanxa.

4.2 | Anrebpanyeckuii Brruucnenne paszgeneHHbix pasHocTed. llepBbiii u  BTOpOU
WHTEPIOJIALIMOHHBII MHorowieHsl Hprorona. IIpakTuyeckas OLIEHKa ITOTPEUIHOCTH
MHOTOYJIEH: ¢dopma | uHTepnionpoBaHus 1o (opmynam HproToHa. YiuloTHeHue
HeroToHa. TabIUI PYHKIIH.

4.3 | Meronsl Hawiyyiiero | JINCKpeTHbI BapuaHT CpeIHEKBAJAPATHUECKUX NPUOIMIKEHHH.
IpUOIMKEHUS. [lepeonpenenennas cucrema JMHEHHbIX ypaBHeHUH. [Tonstue 00

ONpe/ie]IeHu:  NapaMeTpoB  (YHKIHMOHAJIBHOW  3aBHCHMOCTH.
MeTo 1 HaMMEHbIINX KBaIPaTOB.
Temuvi npakmuquKux/ceMuHapCKux 3AHAMUL

4.1 | Yucnennas WuTepnonuposanue pynkuuit. [locranoBka 3a1auu.
VHTEPIIOJISILINS.

4.2 | AnreGpanyeckuii [TocTtpoeHre HHTEPNONALMOHHOTO MHOrowieHa Jlarpanxka s
WHTEPIOJIALIMOHHBII ¢yHkuy, 3agaHHoN  TalOnunei.  OlieHKa  MOIpemIHOCTH
MHOTOYJIEH: dopma | nHTEpHOIMpOBaHus 1o Gpopmysie Jlarpanxa.

Jlarpanxa.

4.3 | AnreOpandeckuii Beruncnenne pasneneHHbIX pasHocTred. llepBelli M BTOpOWM
MHTEPIIOJISILIMOHHBIN MHorouneHs! Hprorona. IIpakThyeckass oOLlEeHKa NOIPENIHOCTH
MHOTOYJIEH: ¢dopMma | uHTeprionupoBanuss 1o (Gopmynam HpioToHa. YmioTrHeHue
HrroToHa. Tabnui QyHKIUH.

4.4 | Meronbl Hawty4lero | JIMCKpeTHbII BapHaHT CpPEeJHEKBAAPATUYECKUX MNPHUOIMKEHUH.
IpUOIINKEHNUS. [TepeonpenenenHas cucteMa JMHEHHbIX ypaBHeHUH. [loHsTHE 00

oIpeziesIeHuU napaMeTpoB (YHKIIMOHAILHON 3aBUCUMOCTH.

45 | Meron HalMEHBbIIMX | MeToJ HauMeHBIIMX KBajapaToB. HaxoxkieHue mnpubmmkarorien
KBaJpaToOB. (GYHKIIMM B BUJI€ TMHEMHON M KBaAPAaTUYHON PErpeccu.

4.6 | Meron HalMEHbIIMX | MeTo HauMeHbIIMX KBajpaToB. HaxoxaeHue mpubmmkaromien
KBaJIpaToB. (GYHKIIMY B BUJIE€ JPYTUX 3JIEMEHTApHBIX (QYHKIUH.

5 Yucaennoe nuddepeHMpoBaHue H HHTEITPUPOBAHKE.

Cooepoicanue 1eKyuoHH020 Kypca

5.1 | Yucnennoe Uucnennoe mudhepeHIpoBaHe Ha OCHOBE

b depeHIMpoBaHHE. UHTEPNOSIIMOHHBIX ~ Qopmyn  Jlarpawxka, Heiorona. Meton
HeomnpeaeneHHslx  koddpounuentos. [lorpemHocts  Gopmyn
YHUCJIEHHOT0 T epeHIpoBaHusl.

5.2 | YucnenHoe u KBanpatypnas ¢opmyna npsmoyronbHukoB. @opmyssl HeroToHa

WHTETPUPOBAHUE. — Koreca. Meton neomnpeneneHubix kodddummentos. dopmyna
tpanenuii. Popmyna Cumncona. Kpagparypnas popmyna ["aycca.
Tembl npakmuyeckux/cemuHapcKux 3aHamuil

5.1 | Yucnenunoe YucnenHoe nuddepeHpoBaHue Ha OCHOBE HHTEPIOSIIUOHHBIX

TuddepeHIpoBaHue. dopmyn Jlarpanxka, HproToHa. Mertox  HeompeaeneHHbBIX
KO3 (HUIIUEHTOB. [TorpemnocTs dbopmyn YUCJIEHHOTO

JdpepeHIpoBaHusl.




Ne | HaumeHoBaHMe pa3aeJia
Conep:xanue

n/n JTUCIHUILINHBI

5.2 | Yucnennoe KBanpatypnas ¢opmyrna npsmMoyronbHukoB. @opmyssl HeroToHa
VMHTETPUPOBAHUE. — Koreca. Metoa HeonpeiesieHHbIX KO3 HUIIMEHTOB.

5.3 | Yucnennoe @®opmyna tpaneuuit. Popmyna Cumncona. KsaapaTypHas
VMHTETPUPOBAHUE. ¢dopmymna ["aycca.

6 YucjieHHBbIE METOABI pelieHus: AU PepeHunaTbHBIX YPABHECHUI.

Cooeporcanue 1eKYUOHHO20 Kypca

6.1. | Yucnennsle MeToabl | YucneHnsle MeToabl pemenus 3aaaun Komu s 0ObIKHOBEHHBIX
peuieHust muddepeHMaIBHBIX ~ ypaBHeHHH. Meton  Diinmepa.  Meton
QG epeHIaIbHbIX Oiinepa-Komu.
YpaBHEHUU. Merton
Oiinepa.

6.2 | UucneHHsle Mmetoab! | YucneHHsle MeToabl pemeHus 3agaun Kommn st 0ObIKHOBEHHBIX
peleHus muddepeHmanbHbpIX  ypaBHeHuid. Metox Pynre — Kyrra.
T depeHIaIbHbIX MHoromaroBble METOAbI.
YpaBHEHUM. Meron
Pynre-Kyrra.

Temobl npakmulteCKux/ceM

UHADCKUX 3AHAMULU

6.1 | YucneHnusie MeToJibl | UnciieHHble MeTOIbl peteHus 3a1aun Ko 111 0ObIKHOBEHHBIX
pelieHust muddepeHIManbHBIX ypaBHEHUN. MeToa Diinepa.
QG epeHIaIbHBIX
YpaBHEHUU.
6.2 | Yucnennsle MeToJibl | UnciieHHble MeTO bl peteHus 3anaun Ko 111 0ObIKHOBEHHBIX
peleHus T depeHManbHbIX ypaBHeHUNH. Meton Ditnepa-Komu.
QG epeHIaIbHbIX
YpaBHEHUU. Meton
Ditnepa-Komm.
6.3 | Uucnennsle Meroas! | Meron Pynre — Kyrra. MHOrOmaroBeie METObI.
peuieHus
TG hepeHIMaTbHBIX
YpaBHEHUM. Meron
Pynre-Kyrra.
7 Yuciaennoe uHTerpupoBanue AuddepeHUHANBHBIX  YPaBHEHMH B YaCTHBIX
NPOM3BOJAHBIX.

Cooeporcanue 1eKYUOHHO20 Kypca

7.1 | Yucnennoe YucnenHoe uMHTErpupoBaHue IudepeHualbHbIX YpaBHEHUH B
MHTETPUPOBAaHUE YaCTHBIX MPOM3BOAHBIX, HAYAJIbHBIE U KpaeBble YCIOBUsS. Meron
TuQepeHIaIbHbIX ceToK.  Pa3HOCTHBIE cXeMbl pelieHuss TudepeHIaIbHbIX
YpaBHEHHH B YAaCTHBIX | ypaBHEHUH MapabOIU4YecKoro TUMa.

IIPOU3BOJIHBIX,
HayajJbHbIE U KpaeBble
YCIIOBUSL.

7.2 | YucneHnoe PasHocTHble cxeMmbl pemieHus: aud@epeHuanbHbIX ypaBHEHUI
MHTETPUPOBAHUE runepoosinyeckoro  Ttuma. Pa3HOCTHBIE  CXEMBl  peIIeHUs
b hepeHIMaTbHBIX mubdepeHIMATbHBIX YpaBHEHHUH 3JUTUIITUYECKOTO TUIIA.
YPaBHEHHH B YaCTHBIX
MPOU3BOJIHBIX.

Temvl npaxmuyeckux/cemuHapcKux 3auamuil
7.1 | Yucnennoe YucneHHoe MHTerpupoBaHue AuQdepeHInaIbHbIX ypaBHEHU B

HHTCIPUPOBAHUC

YaCTHBIX IMPOU3BOAHLBIX, HAYAJIIbHBIC U KPACBLIC YCIIOBHUSI. Meton




Ne | HammeHnoBaHue pa3jaesa
Conep:xanue
n/n AUCHHILIMHBI
QG epeHIraIbHbIX CETOK.
YpaBHEHHUH B YaCTHBIX
MPOM3BOJIHBIX,
HayaJbHBIE U KpaeBble
YCIIOBHSI.
7.2 | Yucnennoe PasnoctHBIe cXxembl pemieHus audQepeHInanbHbIX ypaBHSHUM
UHTETPUPOBAHHE napaboIMYecKOoro THIIA.
nuddepeHIaTbHBIX
YpaBHEHUH B YaCTHBIX
MIPOU3BOJIHBIX.
7.3 | Yucnennoe PazHoctHbeie cxembl pemieHus AuQQepeHInanbHbIX YpaBHEHHHA
HUHTETPUPOBAHUE runepooIndeckoro  Tuma. Pa3HOCTHBIE  CXeMbl  pelIeHUS
QG epeHIaIbHbIX QG epeHIaIbHBIX YPaBHEHUN IUTUIITHYECKOTO TUIIA.
YpaBHEHUH B YaCTHBIX
POM3BOJIHBIX.

5. IlepeyeHb y4eOHO-METOAUYECKOr0 o0ecreyeHus JAJIA CAMOCTOATEIbLHOM
padoThl 00y4YaIIMXCH MO0 JUCHUILINHE (MOIYJIIO)

CamocrosiTe/ibHasi padoTa CTY/ICHTOB
Koimuec
TBO
Ne | Ha3zBaume pa3nesna, | yacoB B DopMbI
3aaHus, BBIHOCUMbIE HA Cpoku
n/n TeMBbI COOTB. C KOHTPOJIS
CaMOCTOSITEJILHYI0 padoTy BbIIIOJIHCHUS
TeMaTu4
eCKMM
IIAHOM
1 Teopus 1.0uenka BIMSAHUS TOTrpeIHOCTEH
" |morpemHoCTH. 22 apryMEHTOB Ha 3HaueHuEe (DYHKIINH. K 3a4eTy pedepar
Pemenne cucrem 1.IIpsiMble METONIBI PELICHUS] CUCTEM
JIMHEeNHBIX JIMHENHBIX YPABHEHUM.
YPaBHEHUI. 2.MeTton IpOTrOHKH.
3.MeToa opTOoroHanU3aluy.
2. 24 |4.Metox Monte-Kapo. K 3a4eTy KOHCIEKT
5. TouyHble METO/bI PEIICHUsI CUCTEM
JIMHEWHBIX YpaBHEHUHN: MaTpHUYHBIN
meron, Meron Kpamepa, Meron
l"aycca.
Pemenue 1.Pemenne HEJIMHEHHOTO
HeJIUHEHHBbIX YPaBHEHHUS METOJIOM XOPJ.
3. ypaBHeHm;fl H CHCTEM 22 2.KoMOMHUPOBAHHBIA METO/] XOP/I K 33961y KOHCIICKT
YPABHEHHIA. U KacaTebHbIX.
3.MeToabl  OTHAENIEHUST  KOPHEH
HEJIMHENHBIX YpaBHEHUM.




HNuaTepnonuposanue 1. Annpoxcumanus GbyHKIHH.
pyuxkumii. Meroabl Hcnonbs3oBanue psoB.
HAWJIy41Iero 2.MHTepnonsuus crulaiiHaMu.
NPUOJIHKEHUSA. 3.HTEepnONSAUMOHHBIA ~ MHOTOWICH
Opwmura. nabopaTopHas
22 p .| K3auery paTop
4 HaxoxaeHue npUOIVKaroIen pabora
GyHKIMM B BUAE:  CTEIECHHOW,
MOKa3aTeIbHOU, JAPOOHO-TUHEHHOM,
JorapupMHUUECKON (yHKITHA.
YucienHoe 1. Annpokcumaniusi IpOu3BOJHBIX.
nuddepeHunpoBaHue VYyunienue annpoKCUManuu.
U YHCJIeHHOE YacTHble IPOU3BO/IHBIE.
2 - K 3a4eTy KOHCIICKT
HHTEerpupoBaHMue. 2Vcnionb30BaHKE CILIAHOB.
3. Kpatubie uHTETrpabI.
4. Meton Monte-Kapio.
YucjieHHbIe MeTO/bI
peleHust 1.KpaeBrbie 3agaun.
audgepeHNAIBHBIX 2 2. Metox CTpenbOblI. K 3a4eTy pedepar
YPaBHeHMIi. 3. MeToibl KOHEUHBIX pa3HOCTEH.
Yuciiennoe
HHTerpupoOBaHHe
1.BonHOBOE ypaBHEHHE.
nuddepeHIHATBHBIX
N 2. YpaBHEHHE TEIIONPOBOJIHOCTH.
7. |ypaBHeHHii B 4 K 3a4eTy KOHCIIEKT
3. IlonsiTHE 0 cXemax paclleIUICHNUS.
YaCTHBIX
NPOU3BOIHBIX.
6. ®oHA OUIEHOYHBIX CPEICTB /ISl TMPOBeAEHUS TMPOMEKYTOUYHOM
arrecTalui 00y4aromuxcs Mo JMCHUIIMHE (MOIYJII0)
B coorBerctBun ¢ OOII GakanaBpa MO HampaBieHUIO NOATOTOBKH  44.03.01.62

Iledazozuueckoe oopazosanue U3y4eHne TUCHUIUIMHBL « Huciennvie memoosr» HapaBICHO
Ha GOPMUPOBAHUE CIETYIOMINX KOMIIETCHIIUN:
- ICMOHCTPHUPYET BJIaJICHHE AITOPUTMaMH B MeToAaMu perenns 3aaay (CITK-1).

6.1. Ilacnopm ¢honoa oyenounvix cpedcme no oucuyuniune (Mooyo)

Ne | Konrponupyemsie pazaens! (temsl) | Koa KOHTPOJMPYEMOW | HAUMEHOBaHHE
/T | AUCIUTUTHHBI KOMITETCHIIMU* (WK €€ 4acTH) | OLIEHOYHOTO
(pe3yabTaThl MO pa3jaenam) / m ee GOpMYyIMpPOBKAa — MO | CPEeICTBA
JHCENAHUIO
1. | Paznmen Nel. Teopus CIIK-2 JlaGopatopHas
MOTPEIIHOCTEH. paborta,
cobeceioBaHNE
2. | Pazmen Ne2. Pemenue cucrtem CIIK-2 JlaGopatopHas
JTUHEHWHBIX YpaBHEHUH. pabora,
cobecel0BaHNE
3. | Pazmen Ne3. Pemenwne Henmuueinbix | CITK-2 Jlaboparopnas
YPaBHEHHMI U CUCTEM HEIMHEHHBIX pa0ora,
ypaBHEHUH. cobeceroBaHNE
4. | Paznen Ned. UnTepnonnpoBaHue Jlaboparopnas
¢ynkuui. MeToapl HaWTyqIero pa0ora,




No | KonTtponupyemsie pazzaeinsl (Temsl) | Kon KOHTPOJUPYEMOM | HAMMEHOBAaHUE
I/ | OACIIUTUIAHEI KOMITETCHIIMU* (Wi €€ 9acTH) | OIICHOYHOTO
(pe3ysbTaThI 1O pasienam) / m ee QopMymUpOBKa — 1O | CPEIACTBA
JHCENAHUIO
NpUOIINKECHUS. cobecenioBaHueE,
TECTHPOBAHUE
5. | Pazmgen Ne5. Yucnennoe CIIK-2 JlaGopatopHnas
nuddepeHIpoBaHue 1 pabora,
UHTETPUPOBAHUE. cobecesioBaHuE
6. | Pa3zgen Neb. UnciieHHBIE METOIBI CIIK-2 JlaGopaTtopHas
peleHus paborta,
nudepeHIMATbHBIX YPaBHEHUM. cobeceToBaHNE
7. | Pazmen Ne7. Yucnennoe CIIK-2 Jlaboparopuas
UHTETPUPOBAHKE pabora,
muddepeHnaIbHbBIX YPaBHEHUN B cobecenoBaHue

YaCTHBIX IIPONU3BOJHLIX.

B kauectBe (1)OpMI)I HUTOTOBOT'O KOHTPOJIA 3HAHUU II0 JUCHUIIIINHE «YnciaeHHbIe METOABD)

6.2. Tunoeuvie KOHmpOJ/ibHble 3A0aHUA UIU UHbLE mamepuaiol

MIPEAYCMOTPEH 3auém ¢ ouenkoii (4 cemecmp), 3auem (5 cemecmp).

6.2.1. 3auer
a) TUIIOBBIE 3aaHU

3amanne 1.

. o -4
Pemmts cucreMy TMHEHHBIX ypaBHEHUH C TOYHOCTHIO €=10"" pa3aMyHBIMU CITOCOOAMMU:

a) meromom "aycca (1o cxeMe eIMHCTBEHHOIO JIeJICHHs) ¢ IpUMeHeHreM Tadmui Excel;

b) mertomom mpoctoit utepanuu Ha [I9BM;

c) metonoM eiiaens na [IDBM.

Bapuanrl.

3,01x, —0,14x, —0,15x, =1,00,
111x; +0,13x, —0,75x, = 0,13,
017x, —-211x, +0,71x, =017,

Bapuant?2.

— 0,20, +1,60x, — 0,10x, = 0,30,
—0,30x, +0,10x, —1,50x, = 0,40,
1,20x, —0,20x, +0,30x, = —0,60;

BapuanTt3.

9,12x, +5,63x, + 7,81x, = 9,80,
3,84x, +5,15x%, +2,86X, =6,77,
4,18%, +5,79x, +1,21x, =5,82;




Bapuant4.

—-114x, —0,04x, +0,21x, = —1,24,
0,25x, —1,23x, —0,17x, = 0,95,
—-0,21x, - 0,17x, +0,80x, = 2,56;

Bapuanr$.
0,73x, +1,24x, —0,38x, = 0,58,
1,25x, +0,66x, —0,78x, = 0,66,
0,75x, +1,22x, —0,83x, = 0,92;

3asanue 2.
a) OTnenuTh KOPHU 33JJaHHOTO YPABHEHHUS:
a) rpayUueCcKH;
0) ¢ ucnonwpzoBanuem [I13BM.
b) C nmomoIp0 MUKPOKAIBKYJISITOPA BEIYUCIUTE OJMH KOPEHb YPABHEHHS C TOYHOCTHIO =107,
UCTIONB3YSl METOJI IPOCTOM UTEPAITUH.
c) CocraBuTh mporpamMmy njis BblYHCIeHUs c¢ nomoisio [I9BM Bcex kopHeil 3amaHHOrO

YPAaBHEHHS METOOM TI0JIOBHHHOTO JEJICHUS ¢ TOYHOCTBI0 £=10°,
Bapuant 1. cosx— (X —1)2 =0;
Bapuant 2. 8cosx — X = 6;
Bapuant 3. 05 +1= (X — 2)2;
Bapuant 4. 2x—-1gx -7 =0;

BapwuanTt 5. X- In(x+1) =1.
3amanue 3.

a) CocTaBUTH nporpamMmy Ajist YTOYHCHUA OOHOI'O U3 KOpHGfI YpaBHEHUA MCTOAOM HrrotoHa ¢

TouHOCTBIO £=107,

Bapuant 1. cosx— (X —1)2 =0;
Bapuanrt 2. 8cosx — X = 6;
Bapuanr 3. 05" +1= (X - 2)2;
Bapuant 4. 2x—1gx -7 =0;
Bapuant 5. X-In(x+1)=1.

b) PemmTh cucreMy HeNMMHEHHBIX ypaBHEHUI MeTo10M HhIOTOHA C TOYHOCTBIO

=102,



e¥ =x*—y+1,
(x+0,5)% +y* =0,6;

3amanue 4.

a) Ilo 3amanHOW Tabnuie 3HAYCHUH QYHKIUH COCTAaBUTH (HOPMyTy HHTEPIOISIUOHHOTO
MHorowieHa Jlarpamka. [TocTpouTs ero rpaduk 1 OTMETUTH Ha HEM Y3JIOBBIE TOUKH.

Bapuanr 1.
X|2]3]|5
yl4|1|7

Bapuanr 2.
X/ 0]2]3
y|-1]-4|2

Bapuanr 3.
X|-1]10]3
y|7|-114

Bapuanr 4.
X|7]19]13
y|2]-2]3

Bapwuanr 5.
X357
y|4|-1|7

b) BblumciauTh ¢ TMOMOIIBIO KaIbKYIATOPA OJHO 3HAYCHHE 3aJMaHHOW (DYHKIUU IS
MIPOMEXYTOUYHOIO 3HAYEHUS apryMeHTa C IIOMOIIBK HHTEPIOALMOHHOTO MHOIOYJICHa
Jlarpanxa v OIEHUTh MOTPENTHOCTH UHTEPIOJIALINY.



§ fx)=19% 4 2

X

1,3 1,7777

2,1 4,5634
3,7 13,8436
4,5 20,3952
6,1 37,3387
7,7 59,4051
8,5 72,3593

Homep Bapuanra | X

1 1,7

2 2,8

3 4,1

4 5,2

5 7,3

c) CocraBuTh NpOrpamMMy JUIs YILIOTHEHHS YaCTH TaOJIHUIIbI 33 JaHHOM (DYHKIIMH, TOJIB3YSCh
MHTEPNOSIIMOHHBIMU (popMysiamMu HeloToHa; mar cyoradynuposanus H=0,01.

X sinx

0,60 0,56464

0,65 0,60519

0,75 0,64422

0,80 0,68164

0,90 0,71736

0,95 0,75128

1,00 0,78333

1,05 0,81342

1,10 0,84147

1,15 0,86742

1,20 0,89121

Howmep BapuanTa KoHn1e! oTpeska cyoTaOynupoBaHus
a b
1 0,65 0,75
2 0,75 0,80
3 0,80 0,85
4 0,85 0,90
5 0,90 0,95
3ajganue 4.

1) Bpr4uCIUTH C TOMOMIBIO KAIBKYISATOpA 3HAYCHUE TPOU3BOIHOM (DYHKIINY, 331aHHOH TaOJIHYHO,
UCTIOJB3YS:
a) UHTEPHOJIMOHHYIO popMyiy Jlarpanika, OLIEHUTh MOTPEIIHOCTh METO/1A;
0) UHTEPNOISIIMOHHYIO0 popMyny Hpl0TOHA, OLIEHUTH MOTPEIIHOCTE METOAA;
B) METOJI HEONPEACICHHBIX KOAPPHUIINEHTOB.




HOMEp BapHaHTa byuknus f(x) Xo
1 sinx 0,6
2 COSX 0,05
3 Sinx 1,05
4 COSX 0,85
5 sinx 0,95

2) BBIYHCIUTH C TIOMOIIBIO KAIBKYJISTOPA HHTETPaN 3aanHoi GyHKImU npu N=10 o ¢popmyie:
a) MPSAMOYTOJIbHUKOB;
0) Tpanenuii;
B) Cumrncona.
[Ipou3BecTH OIIEHKY MOTPEIIHOCTH METO/I0B UHTETPUPOBAHUSI.

2,2 2,4 _0,03x
1. J'de; 2. Ie—dx;
1,2 X 0,4 X
18 . 3,6 2
3. _[%sz)dx; 4. _[i-lg L dx;
0,8 1,62 2

1
5. I(x—ezx)jx;
-1
3) CocTaBuTh MporpaMMy BBIYHCICHUS HMHTETpajia 3aJaHHoi (yHKkumu 1o ¢opmyne CHUMIICOHA.
Hcnonp30BaTh BApHAHTHI 3aJaHUS 2.

3ananue S.
Pemmts 3amauy Ko mis muddepenimansaoro ypasuenus Y’ =f(X, y) Ha otpeske [a; b] mpu
3a/IaHHOM HavaJbHOM yCJIOBHH Y(8)=C U Iare nHTerpupoBanus h:
1) meronom Diinepa:
a) Ha KaJbKyJsTope ¢ marom 2h;
6) Ha [I19BM ¢ marowm h;
B) MIOCTPOUTH Tpa(UK UHTETPATLHON KPUBOH;
2) metonom Ditnepa — Komu:
a) Ha KaJbKyIsiTope ¢ marom 2h;
0) mocTpouTh rpadvK UHTErpaIbHON KPUBOIL;
3) merogom Pynre — Kyrra na [I19BM c marom h.

Howmep f(x,y) a b c h
BapHaHTa
! 1-sin(0,75x — y)+£5—y 0 . 0 0.1
X+1
2 y 18 2,8 2,6 0,1
X+ COS—=
J5
3 Xy +Sin x 0 1 2 0,1
cos(,5x —y*)—13 -1 1 0,2 0,2

S 1+0,2y-sinx—y? 0 1 0 01




3amanue 6.

IIpumMeHsAss MerTon CeTOK, HaWTH peuieHue 3anadu  Jupuxme g ypaBHeHus Jlamaca

o°u ok 1

pvl + W =0 B kBagpare ABCD c sepmmmuaamu A(0;0), B(0;1), C(1;1), D(1;0) ¢ marom h:g. [Tpu
X

peLIeHUH 3a/la4d MCII0Jb30BaTh WMTEPALMOHHBIA mpouecc ycpeaHeHus JlmOMana no mosiydeHus

oTBeTa ¢ ToyHoCcThIO 110 0.001.

KpaeBbie yciioBus mpuBeieHbl B Ta0JIMIle BAPHAHTOB.

Howmep U |AB U |BC U |CD U |AD
BapUaHTa
1 30y 30(1-x%) 0 0
2 30(1-y) 20/x 20y 30x(1-x)
3 20y° 20 20y 10x(1-X)
4 0 50sin7x 50y(1-y°) 0
5 30 30 .
y 30sin 7Y 0
2
3aganue 7.
Hcnonp3yss METOJ CETOK, PEeIIuTh CMEUIaHHYI0 3afady Uit auddepeHnnanibHoro ypaBHEHUS
2
1napaboJIMYeCKOro TUma E 22—2 (YypaBHEHMs TEIUIONPOBOAHOCTH) IpPHU 3aJaHHBIX HadaJlbHbIX
X

yeaosusx U(X, 0)=f(x), u(0, t)=¢(t), u(0.6, t)=y(t), rae X € [0; 0,6]. Pemenne Boimoauuts mpu h=0,1
st t e [0;0,01], cauras o =1/6:

a) Ha KaJIbKYJISITOPE;

0) na [I5BM.

HauansHble yCI0BUS MPUBEIEHBI B TaOJIHIIE BAPHAHTOB.

Howmep BapuanTa f(x) o(t) P(t)

1 C0S2X 1-6t 0,3624
2 2x(1-x)+0,2 0,2 t+0,68
3 0,3+x(x+0,4) 0,3 6t+0,9
4 19(2,63-x) 3(0,14-t) 0,3075
5 X(x+1) 0 2t+0,96
3aganue 8.

ITo 3amanHON Tabnuiue 3HA4YeHUH (QYHKIUU TOCTPOUTH
JMHENHYIO ¥ KBaIpPATUYHYIO PETPECCUU C UCIIOJIBb30BaHUEM:
a) KaJbKyJIATOPA;

METOJAOM HAMMCHBIINX KBaApPATOB

6) IIDBM.
CpaBHI/ITB BCJIIMYUHBI CPECAHCKBAAPATUICCKUX OTKJIOHEHHUH.

1.

X 0,10 0,30 0,40 0,60 0,70 0,80 1,00 1,10
y 0,25 0,50 0,65 0,55 0,42 0,30 0,22 0,15
2.

X 1,30 1,40 1,60 1,70 1,80 2,00 2,10 2,30
y 6,10 4,80 3,90 3,20 4,00 5,10 5,30 6,05




X 1,30 1,40 1,60 1,70 2,00 2,10 2,30 2,50
y 2,40 1,80 1,20 1,40 2,30 2,90 3,00 3,20
4.

X 0,40 0,70 0,90 1,10 1,40 1,60 1,70 2,00
y 0,15 0,83 1,65 1,52 0,90 0,31 0,25 0,10
S.

X 2,00 2,50 2,70 2,90 3,20 3,40 3,70 4,00
y 0,11 0,81 1,05 0,90 0,23 0,18 0,10 0,05

IlepeyeHb BONPOCOB K 3a4eTy:

1. AOGconroTHasi 1 OTHOCHUTENbHAS MOTPEIIHOCTH MPHOIMKEHHBIX uncell. [IpaBuiio okpyrieHus

quce.

Meton 'aycca pelieHust CUCTEM JTMHEHHBIX YpaBHEHUM (CXeMa €IMHCTBEHHOTO JIEJICHMUS).

Mertoa npocToit urepauuu (Ui CUCTEM JIMHEHHBIX YpaBHEHUH ).

Mertopn 3eiinens.

Ortanbl NpUOIMKEHHOTO PEIIeHUs] YPAaBHEHUH ¢ OTHUM HEU3BECTHBIM.

OTnenenue KOpHEW HEMTMHEHHOTO ypaBHEeHHsI. [ paduueckoe oTaeneHne KOpHe.

MeTtoa NOJOBUHHOTO JAEJ€HUs. YCJIOBHE OKOHYAHMs Ipolecca JeNeHUs NpU 3aJaHHON

JIOITyCTUMOM ITOTPEUIHOCTH.

8. JlocraTouyHoe yclioBHE CXOAMMOCTH UTEPALIMOHHOM MTOCIE10BaTEIbHOCTH.

9. VYcioBue OKOHYAHUS HTEPALMOHHOTO MPOIecca P 3aJaHHON JOMYCTUMOM MOTPEIIHOCTH.

10. Metoa npoctoii urepanuu (A1 HETMHEWHBIX ypaBHEHUN ).

11. Merox HetoToHa.

12. 3agava uHTEPNONUPOBAHUS TAOIMYHON DYHKIUU.

13. UnTeprionsuoHHBIA MHOTOWIEH Jlarpanxa.

14. TaGnuibl KOHEUHBIX PA3HOCTEH.

15. UnTepnionsimuonHsle MHOTOWIeHb HproToHa. OmEHKa TOTPemIHOCTeH WHTEPHOISIIMOHHBIX
dbopmyn HeroToHa.

16. OGpaTHOE HHTEPIIOIMPOBAHHE.

17.Yucnennoe  nuddepenuupoBanre. OOmuil  ciyyail  BBIUMCIEHUS  HPOM3BOJIHOU
MIPOM3BOJILHOTO TIOPSI/IKA.

18. Yucnennoe nud¢epeHpoBaHie Ha OCHOBE MHTEPIONALNUOHHBIX (Gopmyn HeloToHa u
Jlarpanxa.

19. TlorpeurHocTs GOpMyIT YUCICHHOTO JU(HEepeHITMPOBAHUS.

20. Yncnennoe nnaTerpuposanue. KpanparypHas popMyina mpsMoyroisHUKOB.

21. ®opmynsl HetoTona — Koteca.

22. ®opmyna Tparenuii.

23. ®opmyna CumIicoHa.

24. Yncnennple MeTObI penieHus nuddepeHnnaibHbeIX ypaBHeHHH. Metox Diinepa.

25. Meton Pynre — Kyrra.

26. UncnenHoe WHTErpupoBaHue MU GEpeHIINATbHBIX YPaBHEHUH B YacTHBIX MPOM3BOIHBIX,
HayalbHbIE U KPAeBbIE YCIOBHUSI.

27. Meton ceTok s 3anaun Jlupuxire.

28. MeToJ ceToK JUIsl ypaBHEHHsI TapaboIUdecKoro TUIa.

29. MeTo/IpI HAMTy4IIIero MpruOITMKEHUSI.

30. MeTo HAaMMEHBIIINX KBAAPATOB.

Noakown

0) KpHTEpUM OLICHMBAHUS PE3YIHLTATOB O0YyUSHHS
TpeboBanusi, npenbsBiIsieMble K OTBETaM, HaIpaBJI€Hbl Ha MPOBEPKY JIOCTUTHYTOIO




CTyJEHTaMHM YPOBHsI OBJIQJCHMsI AMCLUMIUIMHBI U opueHTupoBaHbl Ha PI'OC BIIO HampaBieHus
MOATOTOBKU OakaliaBpa.
B pe3synbrare ocBOCHUS AUCIUIUIMHBI 00yYarOIUecs JOJKHbI
3HATH:
- OCHOBBI TEOPUU IIOTPELIHOCTEH;
- OCHOBHBIE UHCIIEHHBIE METO/IbI alNreOphl;
- METO/1bl IOCTPOEHUS UHTEPIOJIALUOHHBIX MHOTOYJIEHOB;
- METObl YUCIIEHHOTO AU PepeHInPOBaHUSA U HHTETPUPOBAHUS;
- METOBI YUCIIEHHOTO pemieHus auddepeHnnanbHbIX ypaBHEHUH;
- METO/Ibl YUCIEHHOT'0 perieHus 1updepeHIralbHbIX YPaBHEHUH B YaCTHBIX IPOU3BOIHBIX;
YMETB!
- YUCJICHHO pEIIaTh HEJIMHEWHBIC YPAaBHEHNUS;
- UCTIOJIb30BAaTh OCHOBHBIC MOHATHUS TEOPHH CPEIHEKBAAPATHUHBIX TNPHOIMKEHUH IS
HOCTPOCHUS JIEMEHTA HAUIY4IIero NPUOIMKEHMS;
- HHTEPIOJIMPOBATh U OLIECHUTh BO3ZHUKAIOIIYIO IIOTPELIHOCTD;
- IPUMEHATH (POPMYJIBI YUCICHHOT0 TU(PPEepeHIIMPOBAHUS U HHTETPUPOBAHUS;
- IPUMEHSATH METO/IbI YUCIIEHHOTO peteHns AuddepeHnnanbHbIX ypaBHEHUN 1 YpaBHEHHIA B
YAaCTHBIX ITPOU3BOJHBIX;
BIIAJIETh.
- TEOPETUUYECKUMHU CBEJICHUSIMU O YMCIIEHHBIX METOJaX PELIEeHUs IPUKIIAIHbIX 3a/1a4;
- HaBBIKAMU Pa3pabOTKU KOMIIBIOTEPHO-OPUEHTUPOBAHHBIX BBIUUCIUTENIBHBIX AITOPUTMOB
pelIeHns PUKIaJIHbIX 33/]a4;
- HaBbIKaMHM peaJu3allid MaTeMaTH4eCKMX METOAOB Ha KOMIIBIOTEpE IIyTEM
IIPOrpaMMHUPOBAHUS;
- HaBbIKAMU IPUMEHEHHUs IPOIPaMMHBIX MaTEMATHYECKUX IIAKETOB U1 pPealu3aluu
MaTE€MaTUYECKUX METOOB.
B) ONMCAHUE IIKaJIbl OLICHUBAHUS

3a KaxxJ10€ MPAaBHIBHO BBIMOJIHEHHOE 33aJjaHne (WM MHKT 3aJlaHusl) CTYJCHT roJjiydaet 2 Oaa,
YaCTUYHO BBITIOJIHEHHOE 3a/1anne — 1 0asu1, 3a HeNMpaBWIBHO BHITIOJIHEHHOE 3aaHue - 0 6aios.
O1eHKY BBICTABISAIOTCS IO CIEAYIOUIEH MIKame:

"Jaureno"” - 6onee 50 % - 41 u 6onee 6aIIoB,

"He 3auTeno” - 50% u Menee - 40 u MeHee 0aJIIOB.

6.2.2. YcTHOe codeceoBaHMe 10 TEOPeTHYECKOMY MATEPHAJTY AUCHMIIUHBI,
NnpoBeeHHE TECTHPOBAHUS

Kpurtepumn ycrHoro codecenoBanus (ot 1 10 5 6aiioB 3a 0HO 3aHATHE):
2 6aJ_I.Ha - BBICTABJIACTCA CTYIACHTY, NOKa3aBIIEMY BCECTOPOHHUE, CUCTEMATU3UPOBAHHLIC, FJ'Iy6OKI/Ie 3HaHUA I10
paccmaTpuBacMOMY pa3eily AUCUUILIMHBI U YMCHUE YBEPCHHO IIPUMEHATh UX IIPU PCLICHUM NPAKTUYCCKUX 3a/1a4,
1 68..]'[.]'[ — BBICTABJKICTCA CTYACHTY, B OTBCTC KOTOPOI'0 COACPIKATCA HECYHICCTBCHHBIC npoﬁem,l B 3HAHUAX
TEOPETHIECKOTO MaTepraa, JOIMyCKaloTCsS OMIHOKH B BBIOJIHCHUH 3aJaHUH.
0 OamnoB - BBICTABISETCS CTYACHTY, B OTBETC KOTOPOTO COACPKATCA CYHICCTBCHHBIC HpOGCJ’[BI B 3HAHHUAX
TCOPETUICCKOro MaTrepurajia, 10IMyCKAarTCA MPUHIUITAAIIBHBIC OIIMOKY B BBITIOJHEHHHU 3aI(aHI/II7I.
l'[posezlelme TECTUPOBaAHUA:

3a MPaBWJIBHBIM OTBET T€CTa MCITBITYEMBIH NOTy4aeT 1 6aju, 3a HenpaBWIIBHBIA WIIM HEYKa3aHHBIH oTBeT - 0 6aioB.

6.3 Memoouueckue mamepuainsl, onpedensaroujue npoueoypsl O4eHUBAHUA 3HAHUIL,
VMeHUil, HAGbIKO6 u (unu) onvima OeamenbHOCmU, XapaKmepusylujue 3Imansl
gopmuposanua komnemenyuil

B kauectBe (OpMBI HUTOTOBOTO KOHTPOJIS 3HAHUHM MO IUCHUIUTMHE «UHMCIEHHBIE METOJBD»
npenycMoTpeH 3ader. OOyuaroniuecsi, CUCTEMaTUYeCKH paboTarouie Ha JJaOOpaTOPHBIX 3aHATHUSX,



MOJTy4YaloT 3a4eT MO Pe3yJibTaTaM HaKOMUTEIbHONW CHCTEMBI, MPEACTABICHHON B TEXHOJOTUYECKON
Kapre.

Hroromasi mpoBepka 3HAHWI CTYJACHTOB, HE HAa0paBIIMX B TEUYCHHUE CEMeCTpa HEOOXOIUMBIX
0aJuIOB ISl MOJIOKUTEILHOW OIEHKH, OCYIIECTBIISICTCS B MMMCbMEHHON (MTOTOBBIA TECT) U yCTHOU
dopme (Bompocsl K 3adery mo aucuuiuidHe). Ilepedenp BompocoB, o0Opaselnl TECTOBBIX 3aJaHUN
COJICpXKHTCS B pabodell mporpamMme W cooOmaercs oOydaromumcs 3apaHee. TecThl pa3faroTcs
HETNOCPE/JICTBEHHO BO BpeMsi 3adeTa W BKIIOUYAIOT MaTepHall M0 BCEM TeMaM Kypca, YKa3aHHBIM B
TEMaTU4YeCKOM IuiaHe. JIJisi TMONy4eHUs OIEHKH «3aYTeHO» HEOOXOJWMO MPABHIBHO BBITOJIHUTH
6omnee 50%, menee 50% TpaBUILHBIX 3aJaHUI — OIICHKA «HE 3a4TCHOY.

Hrorosblii Tect mo aucuuniune «Yuciaennoie MeToab» (30 Bompocos Ha 120 MUHYT)

VYkaszanus: Bce 3apanus uMeroT 5 BApUaHTOB OTBETA, U3 KOTOPBIX IPABWIBHBIM TOJBKO OJIUH.
Howmep BeiOpanHoro Bamu oTBeTa 00BeiuTe Kpy»KOUYKOM B OJIaHKE JI1 OTBETOB

1. VKaXuTe TpaHUIlbl, B KOTOPHIX HAXOAWUTCS TOYHOE uucio D, eciau ero mpuOIMKEHHOE
3Hauenne 0=42,36 HaiineHo ¢ TouHocTrio 10 0,7.
1) [42,06;42,66], 2) [41,96;42,76], 3) [41,86;42,86], 4) [41,76;42,96], 5)
[41,66;43,06].
2. [Tpubnmxennoe 3HaueHue X=24,6035 uMeeT OTHOCHTEIBHYIO IOTPEHIHOCTH Oyx=2%.
Haiiti aGcomoTHY0 MOTrpenTHOCTh Ay.
1) 0,49207; 2)0,39501; 3)0,21302; 4) 0,52908; 5)0,40803.

X, — X, = X3 =1
3. Hana cuctema 3X; — X, + X3 =2
X, =X, = X3 =3
n JEN—
[pusectu cucremy K Buay Xi = 2 a; +p(i=1n),n=3 , U, TPUHSB 32
j=1

HavaIbHOE TPUOIIKEHUE XO = ( 0; 0; 0;), HAWTH TOYKHU X(l), x® UTEpPalMOHHOU
MOCJIEI0BATEILHOCTH.
1) X®=(1;-2;-3), XP=(4;-2,0)

2) X® = (-1;-2;-3), X @ =(-4;-2;0);
3)XU=(1;2;3); X@=(4;2;0);
4)XW = (1;-2;-3); X@=(-4;-2;0);
5)XW=(-2;1;3); X@ = (0;-2; 4);
X, + X, =5,
4. Jlana cucrema JIMHEHHBIX YPAaBHEHUN :
2X, + X, =3.
[TpeoOpazoBatrh cucTeMy K HOPMaJIbHOM CHUCTEME, KOTOpasi TapaHTUPYET CXOJAUMOCTh
HUTCPAMOHHOIO MMponecca METoAa 3eﬁﬂeﬂﬂ JJIA I/ICXO,Z[HOﬁ CHUCTCMBI.
5x, +3x, =11 5 3X, +5%, =11, 3 5x, +3X, =8,
3X, +2X, =8; 2%, +3X, =8§; 3X, + 2%, =11,
2) 2%, +3%, =11, 5) 3X, + 2%, =11,
3%, +5X%, =8§; 5%, +3x, =8.



5.

3anucaTh pacdeTHble (OPMYJIBI UTEPAIMOHHOTO Tpolecca 3eHaens i CHCTEMBI:
{xl +X, =5,
2X, + X, =3.

1) {yl = _1’5x2 + 515’ 2 {yl = _0!6x2 + 2;2, 3 {yl = —0,6)62 + 2,2,

v, =—0,6y, +16; v, ==15y, +4; v, =—15x, +4;

y; =-15x, +55,

v, =—0,6x, +4,
4) {y, =-0,6x, +1,6; 5) 15 55
Yo, =40y, + 4,4

Kakoe ycimoBue sBIIIETCS KPUTEPUEM I JOCTHIKCHUS 3aJaHHOW TOYHOCTH & IIPU
pelLIEHMH CHCTEMbI JTMHEHHBIX ypaBHEHU MeTooM npoctoii utepauun? ( O - MeTpuka,

10 KOTOpOﬁ ObLI1a YCTaHOBJICHA CXOAUMOCTDH U IOJIYYEHO & )

) p D )< £0) gy,
o

3) Px&D X< EL oy

l-«

4 p &Y x®) < —g'(l_a), a)l;
04

5 Px*D, x®) < M, a (1.
(04

7. Jlaubl nBe Touku 3-mepHoro npoctpanctsa X(-1,2,0) u Y(1,3,-2). Haiitu 01 (X,Y).

8.

10.

1)1;2)2;3)3;4)4;5)5.

B uem 3akmrouaercs sTan OTAEIEHUS KOPHEH IIPU HCIOJIB30BAHUU YHCIEHHBIX METOI0B
pelieHns ypaBHEHUN?

6) B HaxoXkIeHUH OTpe3Ka, COIEPIKAILETo BCe KOPHU YPAaBHEHHSI.

7) B yCTaHOBJICHUM «TECHBIX)» MPOMEXKYTKOB, COICPIKAIIMX TOJIHLKO OJUH KOPCHb.

8) B OMNpPCACIICHMN HHTCpBAJIA, COACPKAIICIO TOJBKO KOPHH, HWHTCPECCYIONINC
BBIYMCIIHUTCIIA.

9) B HaxoXJIeHHH OTPE3Ka, COAEPIKAIIETO BCE MOJOKHUTEIbHBIC KOPHH YPaBHEHHUS.
10) B ycraHOBIEHHH IPOMEXKYTKA, COAEPIKAIIETO BCE OTPHIIATEIbHbIC KOPHH YPABHEHHSI.

OTtnenuth rpaguuecku KOpeHb ypaBHeHHUs COSX - €nx = 0.

) ©o05]; 251 3 [L15; 4 [52];  5)[225]

Ha pucyHke mpouuTIOCTpUpPOBAaH OJWH M3 YUCICHHBIX METOJIOB PEIICHUS HE JIMHEHHOTO
ypaBHeHuss F(x)=0: vy 4

11) MeToa mpocToii UTEpaIH.

12) Meton HeroToHa.

13) MeTtoa NOJIOBUHHOTO JCTICHUS.

14) Metox xop/. 0
15) KomOunupoBanHusiii Meton.  F(a)

v




11.  YTouYHHUTH KOpPEHb YpaBHEHUS (X-4)3 —2=0 Ha[5; 6] oqHUM U3 YUCICHHBIX METOJIOB C

TOYHOCTBIO & - 1073,
1)5, 150; 2)5,260; 3)5,370; 4)5,440; 5)5, 580.

12. [TocTpouTh WHTEPHOISAUMOHHBIN MHOrowieH Jlarpamxa s QyHKUWH, 3aJaHHOM
TaOJIMLIEN:
X 1 3 4
f(x) 12 4 6
1) Ly(x)=2x%-12x+22; 2) La(x)=x*6x+11; 3) Lo(x)=3x*12x+24;
4) Ly(x)=x>-4x+8; 5) La(x)= 4x°-12x+24.
13. B rtabnuie npuBeAcHbI BBIYUCICHMS AJI HAaXOXJIEHHs 3HA4eHUs (YHKLUUH, 33JaHHOU

tabnuuel B Touke Xx=1,91 , nonb3ysach HHTEPNOISALMOHHBIM MHOTOWIEHOM Jlarpanxa.

x, =191 | x, =041 | x,=155| x, =2,67 | x, =3,84 ol Vi i
Pi
x, =0,41 1,50 -1,14 -2,26 -3,43  -13,26 2,63 -0,1983
x, =1,55 1,14 0,36 -1,12 -2,29 1,053 3,75 3,561
x, =2,67 2,26 1,12 -0,76 -1,17 2,251 4,87 2,163
x,= 3,84 3,43 2,29 1,17 -1,93  -17,74 5,03 -0,2835

L3(1,91)=114(1,91)-S~4,15
HWcnonw3ys nanubie TaOnuibl, HaiTu [14(1,91).
1) 0,70297; 2)-0,70297; 3)-0,79207; 4)0,79207; 5)-0,79702.

14.  Tlepsas unrepnonsunonHas Gpopmyna HeloToHa nmeeT Bu:

2) Pu(x)=yut t Ayns + t'(tzfl)-Azynz ot -(t+1)..r.]('t+ -1,
3) P (X): zn: (X_XO)'“(X_Xi—l)'(x_xi+1)----(x_xn) ,
i=0 (Xi — XO)'"(Xi — Xi—l) . (Xi _ Xi+l)"'-(xi _ Xn)

4) Pp(X) =y, HtAy+

0

t'(tjl)-Azyo+....+t'(t+1) ..... . (t+n—1)_An
n!

t-(t+2)

5) Pn(x) = yn- tAyn1 + Y -Azyn_z — +t.(t+l)'"'l(t+n_1) -A"yo.
: n:
15. B nepBoii unTepnonsuuonHoi popmyine Herorona t Haxoaures mo Gopmyie:
X=X X+ X X=X
Nt= L 2)t= o 3)t= o
h h h
X+X X, +X
4)t= " 5)t= 2",
h h

16. Haiitu 3Hauenne npousBoHoi GpyHKuun f(X) , 3agaHHOM TabIuIel B TOUKe



X =32, ucnonb3ysl NEPBbI MHTEPIOIALMOHHBIN MHOTOWIEH HploTOHA.

X 32 33 34 35 36
F(x) | 5,657 | 5,745 5,831 |5,916 | 6,000
1) 0,056; 2) 0,067; 3) 0,078; 4) 0,089; 5)0,099.
17. Haiitn 3Havenwe mnpousBogHol ¢yHKuuu f(X) B Touke X = 32, HUCMOIB3YSd METON
HeomnpeaeneHHbIX K03 dunmenton. F(x) 3agana tabmuneit
X 31 32 33 34
F(x) | 5,568 | 5,657 5,745 5,831
1) 0,056; 2) 0,067; 3) 0,078 4) 0,089; 5)0,099.
18. Bbraucnnte npubamkeHHOE 3HAUYE€HUE MPOW3BOAHON (DYHKIMH, 3adaHHONW TaOiuuen B
TOYKE X=32, UCT0JIb3Ys] MHTEPIOJALMOHHBIN MHOTOUWIEH Jlarpanxa.
X 31 32 33
F(x) 5,568 5,657 5,745

1.) 0,056; 2) 0,067; 3) 0,078; 4) 0,089; 5) 0,099
1

19. Bomumcnuts wmmTerpan | = [ x?sinxdx mo Qopmyme Tpameuuit. 3HaueHus
0

HOJBIHTETPATILHON (PYHKIIMH B Y3JIOBBIX TOYKAaX IPHBEICHBI B TAOIHUIIE:

X y =1(x)
0 0
0,1 0,0010
0,2 0,0079
0,3 0,0266
0,4 0,0623
0,5 0,1199
0,6 0,2033
0,7 0,3157
0,8 0,4991
0,9 0,6345
1 0,8415

1) 0,2291;2) 0,3252;  3)0,4354;  4)0,5132; 5)0,1112.
[Tpou3BecTH OLICHKY MOTPEIIHOCTH UHTErPUPOBaHUs 10 (HopMyie Tpanennit At GyHKIUHU
f(x) = xsinx Ha oTpeske [0;1], h=0,1
1) 0,2820; 2)0,0354;  3)0,0055;  4)0,0021; 5)0,0285.

3
21. Berancauth uHTErpat no popmyne Cumricona npu N=6: '[ v1+x dx.
0

1) 0,9951; 2) 1,8509; 3) 2,2105; 4) 3,2108; 5) 4,6665.
22. [IpousBecTn OIEHKY MOTPEUIHOCTH HHTETrpHpoBaHus 1o (opmyne Cumrcona s
dysxmmn f(X)=+1+ X Ha orpeske [0;3], h=0,5.
1)0,0008531, 2) 0,0009765; 3) 0,0010202; 4) 0,0025301; 5) 0,0031083.
23.  Pemmts MeromoM Diinepa muddepeHunansioe ypapHenue y' = x’+3y Ha otpeske [01] ¢
HavabHBIM yenoBueM y(0) = 2, npunsB miar h = 0,2. y(1) npuHUMaeT 3HaueHHE paBHOE:
1) 24,5268; 2) 23,1561; 3) 22,2893; 4) 21,3294 5) 20,3381.
24. Meton Diinepa pemenus nudGepeHINaNbHBIX yPABHEHUH 3aKIIF0YAETCS B IUKINYECKOM
IpUMEHEHHUHU Tapsl (GopMyI:

1) Ayk=h-f(Xg, yk), Yk+1= Yk - Ay, K=0,1,2.....



2) Ayk=h-f (Xk yk), yke1= Yk - Ayk, K=0,1,2.....

3) Ay = 0,1'f (Xk, yk)- h, Yk+1= Yk T Ayk, k= 0,1,2.....

h
4) Ayk= E - (Xk, Yk), Yk+1= Yk - Ayk, K=0,1,2.....
5) Ayk =h-f (Xk yk), Yk+1= Yk T Ayk, K=0,1,2.....

25. Hcnonbe3ys meron Jinepa-Kamu mis nuddepeHnuanbHOro ypaBHEHUS y’=X2 + 3y Ha
orpeske [0;1] ¢ nadanbubiM yeaoBueM Y(0)=2, npunss mar h=0.2, naiinem y(0,2).

1) 1,932; 2) 2,221; 3) 3,564; 4) 4,821; 5) 5,728.

2 2

26. YpaBHeHHE C YaCTHBIMH TIPOM3BOJIHBIMY BUJIA —— + —— = () HA3bIBACTCS YPABHEHUEM:
ox oy
1) nepenoca; 2) BOJIHOBBIM; 3) TemI0NPOBOAHOCTH;
4) Jlannaca; 5) Ilyaccona.
27. [IpumeHsis METOA CETOK, HAWTH pelIeHue ypaBHeHHs Jlammaca B Touke p KBazgpaTa

IIPU KPAEeBbIX YCIOBHSX, YKa3aHHBIX HAa PUCYHKE.

0 18 38 50

0 0

0 2

0 30 30 4

1)2519;:  2)1517;  3)26,09 4)21,19;  5)16,59.

ou
28.1lna ¢ynkmuu u = u(X,y) 4YacTHas IIPOM3BOHAS (8 MOET OBbITh 3aMEHEHa
X Jik

Pa3HOCTHBIM OTHOIICHUCM:

1) al < Uik — Uik, :
0x i« h

2) 577/1 ~ Uik — Uik :
ox ). 2h

3) al ~ Ui U ;
ox " h

4) al < Ui U 1
o0x 2h



5) al ~ Ui — Uik .
ox " 2h

29. Ucnonb3ys MeTO] HAaMMEHBUIUX KBaApaToB, HAWTH NMPUOIMKAIONIYIO (YHKLIHIO B BHIE
muHeriHon ¢pyakuuu F(X, a, B)= ax + B 1 pyHkuuu y = f(X), 3a1aHHON B TaOJIMYHOM BU/IE:

x |11 [17 [24 [30
y |03 |06 |11 |17
1)y =2375x + 1,243; 2)y=-02x+1,8; 3)y=0,735x — 0,581;

4)y=0,735x +0,581; 5)y=2,375x — 1,243.
30. Jlns dbyHKIMH, 321aHHON TaOIHIICH

X 1 15 |2 3

y 02 |05 11 |22

nocTpoeHa npudimkaromas uHerHas Gynkuus F(x)=0,8x-1. Haiitu cymmy kBamparoB

OTKJIOHEHUH O.
1) 1,14; 2) 1,25; 3) 1,36; 4) 1,42; 5) 1,58.

7. IlepeyeHb OCHOBHOM M [IONOJHUTEJIBHOH Y4YeOHOl JHUTepaTypsbl,
He00XO0UMOI1 1JI1 OCBOCHHUS TUCIMILUIMHBI (MOYJIA)

OcHoBHas nuTeparypa
1. baxBano H.C. Yucnennsie meTozs! : yauebHoe nocobue s By3os / H. C. baxsanos, H. I1.
Kunkos, I'. M. KoGenbkoB. - U3n.4-e . - M. : BUHOM. JlaGopartopust 3Hanwuii.- 2016. - 636¢. -
(Knaccuueckuii yHUBEpCUTETCKUM yUEOHUK). 27
2. Camapckuii A.A. BBenenue B 4nciIeHHbIE METONBI : YueOHoe mocobue st By30B / A. A.
Camapckuii ; MI'Y um.M.B.JlomonocoBa. - 3-¢ u3z.,crepeotun. - M. : Jlans, 2015. - 287c. -
(Knmaccuyeckuit yHUBEpCUTETCKHI y4eOHUK. YueOHHKH A By3oB. CrnenuanbHas JIUTEpaTypa).
11
3. Kupees B.J. Uncnennsle MeTOBI B IpUMEpax M 3a/1a4ax : YuyeOHoe nmocodue juist By3oB / B.
. Kupees, A. B. [1antenees. - M. : Boicmias mkomna, 2016. - 480c. - (Ilpuknannas MaTemaTuka ajis
BTY30B). 12
JlononHuTENBHAS IUTEPATYpA
1. BepxOunkuii B.M. OCHOBBI YHCICHHBIX METOJIOB : YUeOHHUK I BY30B . - M. : Beicmias
mikona.- 2012. - 848c. 30
2. ITupymoB VY.I'. Uucnennsie MeToAbl : YueOHoe mocobue amns By3oB / Y. . [Tupymos. - 2-¢

U3 menp. u Joi. - M. : JIpoda. — 2013.- 221c¢. - (Bricmiee oOpazoBanue). 9
3. HUcakoB B.H. DnemMeHTH 4YMCIEHHBIX METOJOB : YueOHOoe mocobue s By3oB / Vcakos
Banepbsta Hukonaesud. - M. : Akanemus.- 2003. - 189c. - (Briciiee oOpa3oBanue). 11

8. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHON CceTH
«/HTEpHET», HEOOXOAMMBIX /IJIs1 OCBOCHUS AN CIUIIUHBI (MOLYJIA)

1.www.nns.ru — HarmonanpHas 2JIeKTpOHHAsE OMOIHOTEeKa.

2.www.rambler.ru/ — ITouckoBas cuctema.

3.www.yandex.ru/ — [TonckoBast cucTema.

4.http://mathematics.ru/ - YueOHbIi MaTepual Mo pa3IUYHbIM pa3/ieiiaM MaTeMaTHKH.
Swww.exponenta.ru - IIpuMepbl MPUMEHEHUsS MATeMATHYEeCKUX MAaKeTOB B 00pa30BaTEIbHOM

npoLecce.
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6.www.fismat.ru - Beiciras MaTemMaTHka JUIs CTYJACHTOB — MHTETPAJIbI M NMPOU3BOIHBIC, PSJIBL;
JEeKIHH, 3a/1a4i, yIeOHUKH.

9. MeToauyeckue yKa3zaHusi Uil 00y4alomMXcs M0 OCBOEHUIO TUCUMILINHBI
(MoayJist)

9.1 Memoouueckue pekomenoayuu 01sa Cmyo0eHnoe

Pabouas nporpamma auctuiuinHbel “UucineHHbIe METOABI MPU3BaH IMMOMOYb CTYACHTaM (PU3UKO-
MaTeMaTHYeCKoro (axkyiabTeTa B OpraHM3allld CaMOCTOSATENIbHOW paboThl MO OCBOCHHUIO Kypca.
PabGouas nmporpamMma OUCHMIUIMHBI COCTaBJieHa B  COOTBETCTBUM C  TOCYAapCTBEHHBIM
oOpa3zoBatenbHbIM cTangapToMm BIIO. B Heil mnpencraBieHsl NOAPOOHBIN IUIaH JEKUUN MO KaKIOU
M3y4aeMoil TeMe, CIMCOK OCHOBHOM M JOTOJIHUTENIBHOW JIUTEPATYPHI; MaTEPHAIIbl IO MOATOTOBKE K
7a00paTOPHBIM  3aHATHUAM, COJAEpXKAllMe IUIaHbl MPOBEACHMS  3aHATUH, 3aJaHus Ui
CaMOCTOSITeNIbHOI paboThl. B KkomIuiekce mpejcTaBlieHbl 3aaHus M TECT, OXBATHIBAIOLIUE BCE
pas3zielibl Kypca, KOTOpbIE MTO3BOJIST IIPOBEPUTHh YPOBEHb YCBOEHUS M3ydeHHOro marepuaina. [Ipexne
YeM MPUCTYMUTH K BHIOJHEHUIO 33aJJaHUM Il CaMOCTOSITENIbHOM paboThl, CTy/IeHTaM HEOOXOAHUMO
OpOCIylIaTh Kypc JIEKUMH MO JaHHOMY pasliely, H3YYUTb PEKOMEHIYEMYIO JIUTEparypy u
MPUCTYNHUTh K BBINOJIHEHUIO 3afanus. Paboyas mporpaMMa COAEpKHUT TakkKe CIHUCOK BOIPOCOB K
3a4ETy M0 U3y4aeMOM JUCHUIUIMHE.

CryneHTtam, U3y4alOIIUM JUCHUIUIHHY “YHCIeHHBIE METOABI PEKOMEHIyeTCs: 00s3aTeIbHOoe
MOCEIICHUE JIGKIMK IperojaBaTesis, MOArOTOBKa K JaOOpaTOpHBIM 3aHATHAM (IIpopaboTKa
MaTepuaoB JEKIUNA, PEKOMEHOBAaHHON y4eOHOM TUTepaTyphl), aKTHBHAs paboTa Ha 1a00paTOPHBIX
3aHATHSIX, BBIIIOJIHEHUE M cJjauya B yKa3aHHBIA IPENOAaBaTEIeM CPOK JIOMAIHUX U KOHTPOJIbHBIX
paboT, 3a1aHui AJI1 CAMOCTOSITENIbHOM pabOTHI.

Ha nabopaTopHbIX 3aHATUSX 3a/JaHusl pPACCUMTAHbl Ha CaMOCTOSTENbHYIO pa3paboTKy
nporpaMM, HUX OTIAJAKy M TecTUpoBaHHe. BpIOOp mMporpaMMHOrO CcpeAcTBa MAJsl PEIICHUS
[IOCTABJIEHHOW 3a/Jaud CTYJEHTOM OCYLIECTBIIIETCA 10 CBOEMY YCMOTPEHHIO (3TO MOXET OBITh
JMeKTpoHHas Tabmuua; s3bk [lackane ¢ ero rpaduUyecKuMU BO3MOXKHOCTAMHU; MPOTPAMMHBIE
CpEJCTBA, OPHUEHTUPOBAHHbIE Ha peaNIM3alMI0 MAaTeMaTHYECKUX pacuerToB; S3bIKM BHU3YaJbHOTO
IpOTrpaMMHUPOBAHUS, MO3BOJIAIONINE CO3/1aBaTh COBPEMEHHBIN MOJIb30BaTENbCKUIM HHTEpdENC U ap.).
Hawnnyumnii BapuaHT — HMCNONB30BaHUE CTYACHTOM B XOJi€ pealM3alluy NMPAKTUYECKOro 3aJaHUs
HECKOJIbKUX MPOTpaMMHBIX cpeAcTB. Ilpu BbINOIHEHHMH Ja0OPAaTOPHOTO MpPAaKTHKyMa 3ajadel
CTyJEHTa SBJIIETCS IOJyYEHHE JIOCTOBEPHOIO pe3yJibTaTa C KOHTPOJEM €ro TOYHOCTHU. BaxHoe
3HayeHue umeeT (opMa TpeACTaBICHUS pe3yJabTaTOB, KOTOpas YKa3bIBaeTCsd CTYyJEHTaM
npenoaaBaTesieM.

9.2 Memoouueckue pekomenoayuu 01a npenooasameei

Kypc “YUucnennbie MeTOpl” BKIIOYAET B ceOsl M3yUYE€HUE AJIEMEHTOB TEOPUHU MOTPEHIHOCTEN U
TEOPHUH MPUOIIMKEHUH, OCHOBHBIE YHCIIEHHBIE METO/IbI aJreOphl 1 MaTeMaTHYeCKoro aHainu3a. B Hem
paccMaTpuBalOTCA PA3IUYHBIE METOJbl MOCTPOEHUS HHTEPHOJSIHUOHHBIX MHOTOUYJIEHOB, BOIPOCHI
YUCICHHOro Iu(pdepeHIupoBaHUsT M HMHTETPUPOBAHUSA, a TaKKe YHCICHHOTO pELICHUs
muddepeHIIMaTbHBIX YpaBHEHUM M YPaBHEHMH B YaCTHBIX MPOU3BOAHBIX. | J1aBHasi 0COOEHHOCTH
00y4YeHHsI OCHOBaM YHCJICHHBIX METOJIOB CBS3aHA ¢ MHTEHCU(MKAIIMEH MPOLECCOB MCIOIb30BAHUS
pPa3IMYHBIX CHENMATU3MPOBAHHBIX MAaTEeMAaTUYECKUX I1aKeTOB M CHUCTEM MPOrpaMMUPOBAHUS
BBIUMCIUTEIBHBIX METOJOB, KaK HWHCTPYMEHTAa pEUIeHMs NpPUKIAAHBIX 3agad. leopus
NpUOIIKEHHOTO  pEelIeHMs] MaTeMaTHYeCKMX 3ajJad IOCTOSHHO TIIOMOJIHSeTCs Bce Oouee
COBEpPILEHHBIMH YMCICHHBIMH MeTojaMHu. Bce 3To TpeOyeT ompeneneHHOro ypOBHsS IOHMMaHUS,
KOTOPBI HEOOXOAMMO 00ECTICUNTh B paMKaX TUCIUIUTAHBI "UHCIIeHHBIE METOBI".

JIMCcUMIUIMHA OCHOBBIBA€TCSI HA 3HAHMSX, IIOJIYYEHHBIX CTYyA€HTaMU IIpU H3YYEHHH
JUuciuIuine - “Anrebpa”, “Martemarnueckuil aHanu3”. HaBbIku, mOJlydeHHBIE MpU H3YYEHHH
JUCHUIUINHBL “UuCIEHHbIE METOIbI”, UCIOIb3YIOTCS CTYJEHTaMH IPH BBIIOJHEHUHM KYPCOBBIX H
JTUTITIOMHBIX pa0oT.

[Tporpamma oOyueHust Kypca “YUucieHHbIe METOABI” TOJKHA COCTOATh U3 CIIEIYIOLINX ITAIOB.
Bo-nepBbiX, 3TO OCBOEHHE MporpaMMUpoBaHUs Ha OBM H HCHONB30BAHUS MATEMaTUUYECKUX


http://www.fismat.ru/

MAKEeTOB M MPOTPAMMHBIX CPEJCTB, OPHEHTUPOBAHHBIX HA PEATU3aIlMI0 MATEMATHUYECKUX PACUYECTOB.
Bo-BTOpBIX, 3TO OCHOBBI YHCJICHHBIX METOJIOB, COJIEPIKAIIUE H3JIOKEHUE KIIACCHYECKUX 3aad
anreOpbl ¥ MaTeMaTH4ecKoro ananu3a. OCHOBHOE BHUMAHHE JOJDKHO OBITh YAETIECHO BBIPAOOTKE
NPaKTUYECKUX HABBIKOB Y CTYACHTOB. TeopeTHueckoe OOOCHOBAaHHE METOJIOB PEKOMEHIYETCs
MPUBOJIUTH JIUIIh B TOW Mepe, B KAKOW OHO HEOOXOJUMO IS JIYUYIIETO YCBOCHHS U TMPAKTHYECKOTO
npuMeHeHus. [Ipu M3yd4eHuW AUCHUIUTUHBI HEOOXOIMMO oOpamiaTh BHHMAaHUE CTYICHTOB Ha €€
MPHUKIIATHOW XapakTep, Ha TO, TJE U KOTJa N3y4aeMbIe TEOPETUICCKIE TOJIOKEHUS M MTPAKTHICCKHE
YMEHHUSI MOTYT OBITh WCIIOJNIB30BaHBI B OyAyIIeH IesATETbHOCTH, a TaKKe IOAYEPKUBATh
OCOOCHHOCTH, BO3HHMKAIOIIUE TIPU MPOrPaMMHUPOBAHUM BBIYHCIUTEIBHBIX 3a1ad. M3lokeHue
Marepuaia HeoOX0UMO BeCTH B (hopMe, TOCTYITHON TOHUMAHHUIO CTYIACHTOB. METOIbI U3JI0KCHUS
yue0HOro Marepualia CielyeT BhIOMpaTh, UCXOMAS M3 TOr0, KAKOW M3 HUX Hamboyee MmpuemiieM IS
JYYIIEr0o KOHTaKTa CO CTYACHTAMH W JIYYIIEr0 YCBOSHHS UMHU ydeOHoro marepuana. C Iebio
CUCTEeMATH3AIMA W 3aKPEIUICHUsS TOMYyYEHHBIX TEOPETUYCCKUX 3HAHUNW M TMPAKTUYCCKUX yMEHUU
PEKOMEHJIYeTCsl MPEIyCMOTPETh CaMOCTOSATENBHYIO paboTy CTyIeHTOB. J[is NMpoBepKW 3HAHHUN
CTYJICHTOB PEKOMEHIYETCS 1O OKOHYAHUM H3yYEHUS Pa3/IeJOB MPOBOJUTH KOHTPOIb, KOHTPOIb
CJIEZlyeT TPOBOJIUTH B BHUJIEC TECTOBBIX 3a/IaHUi, KOHTPOJBHBIX M J1aOOPATOPHBIX pabOT, YCTHBIX
co0ece10BaHUH.

10. Ilepeyenb  UH(POPMANMOHHBIX  TEXHOJOTHH, WCHOJb3YeMbIX MNpPH
OCYILECTBJIEHMH 00PAa30BaTeJIbHOI0 NMpPoLecca Mo AMCHUILIMHE (MOAYJII0),
BKJIIOYAsl NepedYeHb MPOrpaMMHOr0 odecnevyeHUss U HUHPOPMAIMOHHBIX
CNIPABOYHBIX CUCTEM (IIPH HEOOXOAMMOCTH)

1. oGopynoBaHHbIEC ayIUTOPUH (TIEPCOHATLHBIE KOMIIBIOTEPHI);

2. aynuMoBH3yalbHbIE, TEXHHYECKHE U KOMIBIOTEPHBIE CPEACTBA OOy4YeHHS (KOMIBIOTEpHAs

crcTeMa aBTOMaTH3alliK, MaTeMaTHIeCKUX BbruucieHuil Derive, podeccnonanbHas cpeia Juist

BBITIOJIHEHUS BhIUUCIeHHd Maple, snextponnsie Tabmuisl Excel, cucrema nmporpamMmmupoBanust:

Turbo Pascal, o6bekTHO-OprieHTHpOBaHHAs cpena: Delphi) u mp;

3. MICTIONIb30BaHME CITal-TIPE3CHTAINI MTPH TPOBEJICHUH JIEKIIUH U OTACIBHBIX CEMHHAPOB;

4. Vicnionb30BaHue BU3yalbHbIX MaTepuanaoB Ha DVD-nocurensx;

5. KoHcynpranus 1mo BonpocaM JAUCIUILUINHBI TOCPEICTBOM JIEKTPOHHOH MOYTHI.

B pamkax yuyeOHOro Kypca MCHOJB3YIOTCS 3JIEMEHTHl TaKUX IMEAarorMuyecKuX TEXHOJOTHH, Kak
npobnemuoe obyuenue, MKT-rexHomorum, ciemyronme BUIbI aKTUBHBIX U MHTEPAKTHBHBIX (HOpM
NPOBE/ICHUS 3aHATUI: Pa300p KOHKPETHBIX CHUTyallUd, TEXHOJIOTHS COTpyIAHHMYecTBa (pabora B
MaJIbIX TPYIIAax), KOJJICKTUBHASI MBICTHTEIbHAS ACATEIbHOCTD, TEMaTHIECKUE TUCKYCCHH.

Pazbop xonxkpemuwvix cumyayuil 3aKIIOYAETCS] B aHAIM3E U OIIEHKE DPA3IUYHBIX YHCICHHBIX
METO/IOB PEIICHHUs 3a/1a4 BEIYMCIUTEIIEHOW MAaTEeMaTHKH.

Temamuueckue Ouckyccuu — npeamnonararoT 00CYXKIEHHE MPOOIEMHBIX BOIPOCOB MEXKIY
rpyIIamMu 00y4aroIXxcs, apryMEHTUPOBAHHO OTCTaUBAIOIINX ONPEACIEHHYIO TOUKY 3PCHUS.

IIpobremnoe obOyuenue CBOAWTCS K CTHMYJIUPOBAHUIO CTYACHTOB K CaMOCTOSTEIbHOM
«100BIYCY 3HAHMI, HEOOXOIUMBIX JUIS PEUICHUS KOHKPETHOMN 3a1a4H.

Texnonocus compyonuuecmea (paboTa B MaJbIX TPYIINAX) COCTOUT B OPMUPOBAHUH YMEHHUI
3P PEeKTUBHO paboTaTh COOOINAa BO BPEMEHHBIX KOMaH/AaX M TPYIIax U JOOWBAThCS KAaueCTBEHHBIX
pe3y/IbTaTOB MPH BEIOOPE METO/Ia PEIICHUS 3a1auH, allTOPUTMA €€ PEIICHUS | PeaTH3al[iy PEIICHHS
¢ ucnoJyib3oBanueM DBM.

Yoenvnoit 6ec 3anamuii, npoeooumsix 6 unmepaKkmueHvix ropmax, onpeoensiemcs 21asHou
yenvio (mMuccueil) npoepamMmvl, 0COOEHHOCMbI) KOHMUHSEHMA OOVYAIOWUXCA U COOEPIHCAHUEM
oucyuniunsl « Yucnenuvie Memoowvl», U 6 Yeiom 6 yueOHOM npoyecce OHU COCMAGIAION He MeHee
29,7% ayoumopnwix 3auamuil (onpedensiemcsi mpedosanusimu PI'OC ¢ yuemom cneyugpuxu OOII).
3anamusn 1eKyuoHHO20 muna OJisi COOMBEMCMBYIOWUX SPYNI CIYOEHMO8 He MO2Ym COCMABIAmMb
bonee 36,6 % ayoumopnuix 3auamuii (onpedensemcs coomgemcmeyrouum @IOC).



11. Onucanme MaTepHaIbLHO-TEXHUYECKON 0a3bl, HeOOXOAUMOM IS
OCylIeCTBJIeHUs 00Pa30BaTEJIbHOI0 MPOLECcca Mo IMCHUIINHE (MOTYJII0)

Jns  ocymecTBieHus: 00pa30BaTENLHOTO TMpoLEecca M0 AUCHUINIMHE «HucieHuvie Memoobvly
(bakynbTeT pacrosaraer:

a) ayauTOpUsIMU IS TPOBEACHUS JICKUUOHHBIX 3aHSATUH, OCHAIIEHHBIX MYJIbTUMEIUUHBIM
000py/sOBaHUEM, a TaKKE CUCTEMOMN 3BYKOYCHJICHUS U MUKPOGOHAMHU MPHU MPOBEICHUH MOTOYHBIX
3anstuit (ayn. 7203; 7207; 7114);

0) KOMIBIOTEPHBIMH KJIaccaMd JJisi TMPOBEACHUS J1abOpaTOPHBIX 3aHATUH, OCHAIIEHHBIMH
KOMITBIOTEPAMH C MHUHUMAQJIBHBIMUA CHUCTEMHBIMU TpeboBanusimu: IIpoueccop: 300 MHz u Boie;
omnepaTtuBHas mamATh: 128 MO u BbIle; Apyrue yCTPOMCTBA: 3BYKOBas KapTa, KOJIOHKH; YCTPOHCTBO
st urennst DVD-auckoB (ayn.7208)

12. Nnble cBeiennsi ¥ (MJIM) MaTePUAIIbI

12.1. Ocobennocmu peanuzayuu OUCyUnIUHbL 011 UHBAUOOG U JIUY C
0Z2PDAHUYEHHBIMU BO3MONCHOCMAMU 300P06bA

OcobeHHOCTH peann3aluy IporpaMMbl Kypcea Al MHBAJIMIOB U JIOAEH C OrpaHMYEHHBIMU
BO3MOXXHOCTSIMU  37I0POBbSI 3aBUCUT OT COCTOSSHUM MX 3JI0pOBbS M KOHKPETHBIX IpOOJeM,
BO3HUKAIOIIKX B KaXJI0OM OTACIBHOM Clly4ae.

. [Tpu opranuzanuu 00pa3oBaTENLHOIO Ipolecca s CIa0OCbIIAINX CTYAEHTOB OT
npernojaBarens Kypca TpeOyercss ocobasi ¢ukcamusi Ha COOCTBEHHOW apTUKYIALWHU. [ 0BOpHUTH
CJIelyeT HEMHOI'O I'POMYE U YETUE.

. Ha 3ansTusx npenogaBaTento TpeOyeTcs yAENATh IOBBIILIEHHOE BHHUMaHUE
CHEeNHATBHBIM TPOPECCHOHATBHBIM TEPMHUHAM, a TaKXKe K HCIIOJIB30BAHUIO MPOPECCHOHATBLHON
JeKCUKH. J{s Jydniero yCcBOEHHs ciaa0OCHBIIIAIIMMH CIIEHUAIbHOW TEPMHMHOJIOTUM HEOO0XO0AUMO
KaKIbIH pa3 MHMcaTh Ha JIOCKE UCIOIb3yEMbIE TEPMUHBI U KOHTPOJIMPOBATH UX YCBOCHHUE.

o B mporecce 00ydeHHsT PEKOMEHIIYETCSl HMCIIOJIb30BaTh Pa3HOOOpa3HBbIA HATJISTHBIN
MmaTepuai. Bee nekiuu Kypca cHaOX)eHbl KOMIBIOTEPHBIMU MYJTbTUMEIUMHBIME MPE3CHTAIIUSIMHU.
. B mporiecce paboThl co crabOBUASIIMME CTYICHTAMH T€JarOrHYecKOMy pabOTHUKY

CJIelyeT YUMTHIBATh, AJI1 YCBOCHUSI MH(POpPMAIUK CIa0OBUIALIUM TpebdyeTcs Oosibliee KOJINYECTBO
MOBTOPEHUI U TPEHUPOBOK 10 CPABHEHUIO C JINLIAMU C HOPMAJIBHBIM 3PEHHEM.

. WNudpopmannto He0OXOAUMO MPEACTABIATH B TOM BHUJIE, B KAKOM €€ MOT Obl MOJTY4YHTh
cnaboBuasui  oOyuaromuiics: KpynHbili mwpudt (16 - 18 mynkroB). CieayeT NHpenoCcTaBUTH
BO3MOXHOCTh CJIA0OBUASIIUM HCIIOJIb30BaTh 3BYKO3alMCHIBAIOIINE YCTPOMCTBA U KOMIBIOTEPHI BO
BpeMms 3aHATHI 1o Kypcy. Ilpu neknuonHo# popme 3aHATUH CTYAEHTY C IJIOXUM 3PEHUEM CIIETYET
pas3pelmTh MOIb30BATHC TUKTO(POHOM - 3TO €ro crnocod KoHcnekTHupoBath. He crnenyer 3a0bIBaTh,
YTO BCE 3alIUCAHHOE Ha JIOCKE JIOJKHO OBITh 03BYUYEHO.

L4 B pa60Te C MaJOMOOHMIIBHBIMU O6y‘laIOH_[I/IMI/IC$I MpeayCcMaTpuBacTCsA BO3MOKHOCTH
KOHCy.]'IbTaI_[I/Iﬁ nmocpeaACTBOM SHGKTpOHHOﬁ IIOYTHEI.

12.2 3anstus, npoBOAMMbIE B MHTEPaKTHUBHBIX (hopMax

n/ Paznen, TemMa AUCIUTUIMHBIL O6wem aynuTopHOi pado- ®opmbl paboThI
i} THI B UHTEPAKTHBHBIX (hopMax
110 BUJIaM 3aHATHH (dac.)
Jlexar. ITpaktna | JIaGop.

1 | Meron narpanxa pobOIeMHas JTEKIHS

4 paboTa B MaJbIX Tpymnnax
2 | Merox HBIOTOHA pOoOJIEMHAS JTCKIIHS

4 pabora B MaJlbIX TIpyMmax,

MTPOU3BOJICTBEHHOE




MIPOCKTHPOBAHNE
3 | Merox pyHre-KyTTa npoOieMHast TISKITHs
4 paboTa B MaJbIX rpymmax
HUTOI'O no nucuuruivge: 12

CocraButens (u): _Pomuna A.B., nouent

(pamunus, unuyuanevr u donscnocms npenodasamens (ett))

Maker paboueit mporpaMmbl AUCIUILTAHBI (MOyJs1) pa3paboTaH B COOTBETCTBHH C MPUKA3Z0M
Muno6puayku Poccun ot 19.12.2013 Ne 1367, ogoOpeH HaydHO-METOIUYECKHUM COBETOM (ITPOTOKOJI
Ne 8 o1 09.04.2014 r.) u yTBepskIeH nprKazoMm pekropa ot 23.04.2014 Ne 224/10..

Maxker 0OHOBJIEH C MONpaBKaMU B YacTH MOANUCEH HA TUTYJIbHOW cTpaHuIle, 1.3 mobaBieHa
CTpOKa HJsl yKa3aHWs 4YacOB, MPOBOJUMBIX B AKTUBHOM W HMHTEPAKTUBHOW (opMax OOydeHUs,
nobasyeH 1. 12.1 OcoGeHHOCTH peain3aluy IUCIUIUIMHBI AJ11 UHBAJTUAOB U JIUI] C OTPAaHHYEHHBIMU
BO3MOXKHOCTSIMU 3710p0oBbs (1poTokost HMC Ne 6 ot 15.04.2015 1.), yTBepKIeH MPUKA30M PEKTOpa.




