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JIucT BHeceHMSI N3MeHeHHu

CBenennst 00 yTBepKIeHUH:

yTBEpKACHa Y4YeHBIM COBETOM (haKyJibTeTa

(mportokoia Yyenoro coera ¢akyaprera Ne 6 ot 3 .03 .2016 )

Ha 20 16 ron

OnoOpena Ha 3acejaHUU METOAUYECKOU KOMHCCHH

MIPOTOKOJI METOAMYECKOM KoMuccuu dakynbTeTa Noe 6 ot 18. 02 .2016 )

Onobpena Ha 3acempanuu odecreunBaroniel Kadeapsl

mpotokosr Ne 7 or 16. 03 .2016 ) MoxapoB M.C. (®. U.O. 3as. kagheopoir) |
(noonucw)

N3meHeHus Mo rogam:
Ha 2017 200

yTBEpkJIeH (2) YUeHBbIM COBETOM (haKybTeTa

(mpotokon Yuenoro coBeta pakynpreta Ne 7 ot 16.03.2017 )

Ha 2017 rox

OnoOpeH (a) Ha 3acelaHUH METOJUYCCKON KOMUCCUU

MIPOTOKOJ MeToAMuecKoi komuccuu akymnbprera Noe 7 ot 15.03.2017)

OnoOpeHn (a) Ha 3acemanun odecneunBaromei kapeapsr TuMITNU

nporokosr Ne 8 ot 02.03.2017 ) Moxapos M.C. (®. U.O. 3aB. xadenpoit) /
(moamuck)

HN3MeHeHus 1o roaam:
Ha 2018 200

yTBEpKJeH (a) YUeHbIM COBETOM (aKyabTeTa

(mpotokon Yuenoro coeta ¢dakynaprera Ne 6 ot 15.02.2018 )

Ha 2018 rox

OnoOpeH (a) Ha 3acelaHUM METOJUYECKON KOMUCCUU

IPOTOKOJ MeToanYeckoi komuccuu (akynprera Ne 6 ot 07.02.2018 )

OnoOpen (a) Ha 3acenanun odecneunBaromeit kapeapsr TuMITNU

mpotokon Ne 5 ot 19.01.2018 ) MoxapoB M.C. (®. N.O. 3aB. xadempoit) /
(moamuce)
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1. IlepeyeHp NJIAHMPYEMBIX Ppe3yJbTATOB OOYYeHUS] IO JUCHHUILJIMHE
(MOyJII0), COOTHECEHHBIX € IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHSA

OCHOBHOIl 00pa3oBaTe/IbHOH IPOrPaMMBI

0o0pa3oBaHHue

44.03.01 Ilemaroruyeckoe

B pesyabTarte ocBoenunss OIIOII 6akanaBpuarTa o0yuyaruuiics 10JKeH 0BJIAETh
CJIeAYIOIIUMH pe3y/bTaTaMu 00y4eHusl 10 JUCHUILUINHE (MOAYJII0):

MaTeMaTHYECKHii arapar,
METOJIOJIOTHIO IPOTPaMMHUPOBAHHUS 1
CO-BPEMEHHbBIC KOMIIBIOTEPHBIC
TEXHOJIOTHUU IJIA p€ain3allun
AHATUTUYCCKUX U TEXHOJIOTMYECKIX
pelieHuii B 00J1aCTH MPOrPaMMHOTO
obecrevyeHus 1 KOMITbIOTEPHOI
00paboTku HHPOpPMALIUU

Koow Pe3syabrarnl ocBoenuss OITOIT IlepeyeHb MIaHNUPyeMbIX Pe3yJbTATOB
Kommemenuun Cooeparcanue komnemenyuii™ 00y4eHHsi 0 THCHHILIHHE
CIIK-2 | cmocoOeH UCIoIb30BaTh 3HATh:

METO/IbI U IPUEMBI (pOpMAITU3ALNH U
QITOPUTMU3AINH 33124,

CHUHTAKCUC SI3bIKOB MPOTPAMMUPOBAHHUS
(AnroputmMuueckuit s13bIK, Basic, Pascal,
Python, C, Java, Prolog, Lisp),
0COOEHHOCTH MPOrPaMMHUPOBAHUS Ha
BbIOpaHHOM $I3bIKE, CTAH/IAPTHbBIE
O1OIMOTEKHU SA3bIKA IPOrPaMMHUPOBAHNS;
CTPYKTYpBI JaHHBIX U alTOPUTMBI
peleH s THIOBBIX 3aa4, 0071acTu 1
CHOCOObI MX TPUMEHEHHUS;

METOI0JIOTUH pa3pabOTKH MPOrPaMMHOTO
obOecrevyeHus;

TEXHOJIOTHH ITPOrPaMMHUPOBAHUS;
METO/IbI U IPUEMBI OTJIAIKH
IPOTPaMMHOTO KOZA, THITBI U (hOpMaThI
cooOmeHuii 00 ommuoOKax,
MIpEAYIPEKICHUIM;

YMerTs:

WCTIOJIH30BATh METOJIBI U TIPUEMBI
(hopManu3anuu 1 anropUTMU3AINH
MOCTaBJICHHBIX 3a/1a4;

UCIIOJIb30BaTh (PYHKIMOHAIbHbIE
BO3MOKHOCTH KOMITHJIATOPOB,
TPAHCIATOPOB, OTIATUMKOB U
WHTETPUPOBAHHBIX CPEJl pa3pabOTKH ISt
HAMMCAHUS U OTIAJKU IMPOTPAMMHOTO
KOJ/a;

MIPUMEHSITh CTaHAAPTHBIC AITOPUTMBI B
COOTBETCTBYIOIIHNX 00JIACTSX;
MIPUMEHSITH BHIOPAHHBIC S3BIKH
MPOrpaMMHUPOBAHUS JIJIsl HATUCAHUS
MIPOrpaMMHOTO KO/,

HCII0JIb30BaTh BEIOPAHHYIO Cpeny
IPOrpaMMUPOBAHUS U CPEJCTBA CUCTEMBI
yrpaBieHus 6a3aMu JaHHBIX;

BBISIBJISITH OIITMOKH B IIPOTPAMMHOM KOJIE,
MPUMEHSTh METOJIBI ¥ IPHEMBI OTJIAIKH
MIPOrpaMMHOTO KOJIa, UHTEPIPETHPOBATH
co00I1IIeHnsa 00 oIMOKax 1
peIynpexICHuUs;




Bnaners:

HaBbIKaMU COCTaBJICHUS
(hopManM30BaHHBIX OMUCAHUN PEIICHUN
MOCTaBJICHHBIX 3a7a4;

HaBBIKaMU pa3pa0dOTKH aIrOPUTMOB
pelIeHUs TOCTaBICHHBIX 3aa4;

OTIBITOM MTPUMEHEHHUS BRIOPAHHBIX SI3BIKOB
IPOrpaMMUPOBAHUS I HAITUCAHUS
MIPOrPaMMHOTO KOJIa;

BJIa/IETh METOJJaMH aHAJIU3a, IPOBEPKU U
OTJIQJIKU HMCXOJHOTO MPOTPAMMHOTO KO/a;
uHTepdericoM U GyHKIIMOHATBHBIMHU
BO3MOKHOCTSIMH Case-CpeaCTB IS
CTPYKTYpPHOTO U 0OBEKTHO-
OPUEHTUPOBAHHOTO MPOCKTHPOBAHHS;
COBpEeMEHHBIMH (DOpPMATU30BaHHBIMH
MaTeMaTHYECKUMHU, HHPOPMAITUOHHO-
JIOTHYECKUMH U JIOTHKO-CEMaHTHYECKHUMHU
MOJICISIMU M METOJIaMH TIPEICTABICHHUS,
coopa u 00paboTKH HHGOPMAIIHH;
METOJIaMH TIPOTPAaMMHUPOBAHUS U
HaBbIKaMH pabOThI ¢ MATEMATHUYECKUMU
MaKeTaMU JIJIsl PeIICHHS MPAKTUICCKUX
3a/1a4 XpaHEHHUS U 00pabOTKH
UHpOpMaLINH.

IIK-1

TOTOBHOCTBIO PCaIn30BLIBATH
oOpazoBaresbHbIe MPOrpaMMBbl MO Y4eOHOMY
npeaMeTy B COOTBETCTBUU C Tpe6OBaHI/IHMI/I
00pa30BaTEeNbHBIX CTAHIAPTOB

3HaTh:

TpeboBanus ~ DenepanbHOrO  00pPa30BATENBHOTO
CTaH/JapTa HayaJbHOrO / OCHOBHOTO / CpPEIHETro
obmero o6pa3oBaHus;

colepkaHue  y4eOHoro mpenmera  (y4eOHBIX
MIPEIMETOR);

MPUHIUIIEL W METOABl  pa3paboTKu  paboueit
mporpaMMbl  y9eOHOW JUCHUIUIMHBL Ha OCHOBE
MIPUMEPHBIX 00Pa30BATEIBHBIX IIPOTPAMM;
MperolaBaeMbIii  MpeaAMeT ©  CIeIHAaJbHEIC
MOJIXO/IbI K 00YUCHHIO;

HPOTPAMMBI U YI€OHHUKH [0 Yy4eOHOH AUCLIUIUINHE.
YMers:

OPUMEHSITh TPUHIMIIBI W METOIBl Pa3pabOTKH
paboueii mporpamMmbl y4eOHOW AMCIMILIMHBI Ha
OCHOBE MIPUMEPHBIX OCHOBHBIX
0011e00pa30BaTeNFHBIX MIPOTPAMM U 00ECIICUnBaTh
e¢ BBITIOTHCHUE,

IUIAHUPOBATh M OCYIIECTBILITH YU4eOHBIH mporecc B
COOTBETCTBMH C OCHOBHOH 0011e00pa3oBaTesbHOM

IIPOrpamMMOH.

Buagets:

HaBBIKAMH Pa3pabOTKH W pealn3aliyl MIPOrpamMMbl
yaeOHoit JUCTIATUTAHBI Ha OCHOBE

001ieo0pa3oBaTeIbHON MPOrpaMMbl HadadbHOTO /
OCHOBHOTO / cpeiHero 00111ero 00pa3oBaHus;
HaBBIKAMH KOPPEKTHUPOBKH paboueil IMporpamMmel
y4eOHOM MUCIMIUIMHBL TSI Pa3IHYHBIX KaTEeroOpHi,
00y4aroImuXxcs ¥ peaan3aiy yyeOHoro nporecca B
COOTBETCTBHH C OCHOBHOH 0011e00pa3oBaTesibHOM
MPOrpaMMOil HAYaJbHOTO / OCHOBHOTO / CPEIIHEro
o01ero oOpa3zoBaHus;

HaBbIKAMM COCTABJICHMSl KaJCHIAPHOTO ILIaHa




yueOHOro npotiecca o peaAMeTy u
OCYIIECTBIICHUS] 00yUeHUs 10 pabodel mporpamme.

2. Mecto nucuuninnbl B cTtpykrype OIIOII 0akanaBpuara

JuctumnuHa «YuCIeHHbIE METOAB» OTHOCHTCS K BapUaTUBHOW YacTH
OCHOBHOM 00pa30BaTeIbHONW MPOTPaMMBbl TOATOTOBKH OaKadaBpOB HaIpaBICHUS
44.03.01 Ilegaroruyeckoe o0pas’oBaHue U IBIAETCS 00A3aTEIHLHON TUCIUATLUIHNHOMN.

JucuumuinHa (MOIysb) U3ydaeTcs Ha _ 2 Kypcax B __4  cemecTpax.

3. O0bem AUCHMILVIMHBI (MOIYJISI) B 3a4eTHBIX €IMHHUIAX C YKAa3aHUEM
KOJINYECTBA AaKAAeMUYECKHX YACOB, BbIIEJEHHBIX HA KOHTAKTHYH padory
o0yuyamomuxcsi ¢ npemnogaparesjaeM (M0 BUAAM 3aHATHI) M HA CAMOCTOATEIbHYIO
padoTy 00y4arIMXCs

O6mass TpynoeMKOCTh (00beM) MUCHUIUIMHBI (MOJYJISI) COCTaBIISIET 9)
3auetHbIX equnull (3ET), 180 aKaJIEMUYECKHUX YacCOB.

3.1. O0vém oucyunaunsvt (M00y) nO 6UOAM YUEOHBIX 3aHAmMUIL (6 Yacax)

Bcero yacos
U1 OYHOH | A 3204HOU
O0BbEM TUCHUIIINHBI $OpMEI JouHO-3204HOIT
o0ydeHus opmsr
o0yueHus
OO611ast Tpy10€MKOCTh JTUCIUTUTMHBI 180
KonrtakTHas paboTa 00y4aromuxcs ¢ IpernoaBareaemM 56
(o Bu1aM y4eOHBIX 3aHSATUI) (BCETO)
AynmutopHas pabora (Bcero**): 56
B T. YHUCJIE:
Jlexkuun 18
CemuHapbl, NPAKTUYECKUE 3AHITUS 38
ITpakTUKyMBI
JlabopaTopHbie paboThI
3aHATHs] B UHTEPAKTUBHOMU (hopme 12
BreaynuTtopHas padora (Bcero**): 124
B ToMm uucne, unauBuayanbHas pabota 00ydarommxcs
C IpernojaBaTesem:
Kypcosoe npoektupoBanue
['pynmoBasi, "HANBUYaTbHAS KOHCYIBTAIUS U UHBIS
BUJIBI YI4COHOU JEATEIHHOCTH, TPETYCMATPUBAIOIIINE
TPYIIOBYIO WIM WHAUBUAYATBHYIO padOTy
oOy4Jaronmxcsi ¢ npeno/jiaBaTesieM
TBopueckast padoTta (3cce)
CamocrosiTenbHas pabota o0yJaromuxcs (Bcero**) 124
Bua npomexxyTouHOM aTTecTaluy 00y4aromerocs 3auér C
(3aueT / sK3aMeH****) OIICHKOU




4acoB U BUAOB Y4eOHbIX 3aHATHI

4. Copep:kanue AUCHUIUIMHBI (MOIYJisl), CTPYKTYPHPOBaHHOE MO TeMaM
(pa3genamM) ¢ yka3aHHeM OTBEJIEHHOI0 HAa HHX KOJHYECTBA aKAaJAeMHYECKHX

4.1. Pazoenvt oOucuuniunvl (MOOyas) u mpyooeMKOCHb HO 6UOAM YUEOHBIX
3aHamuil (6 akademuueckKux 1acax)

07151 OYHOU (hopmbl 00yueHusn

- Buabl y4eOHbIX 3aHATHI, BKIIOYAs
5 CAMOCTOSITEIbHYI0 PadoTy 00y4aromuxcst
§ E ’>§\ M TPYA0eMKOCTD (B 4acax) ®opMmBI
Ne Paznen s '§ g AyAMTOPHBIE €aMOCTOSATEIbHAS TeKy1Iero
n/n IUCIHMILINHBI = y4eOHbIe 3aHATHS pabora KOHTPOJIst
a 00y4atomuxcs yCneBaeMoCTH
BCEero JIEKIIHH CeMHUHaPbI,
npaKkTH4YecKue
3aHATUS

1. | Teopus morpenrHOCTeH. 32 2 4 22 Jlaboparopuas

pabora

2. | Pemenne cucrem 42 6 12 24 Jlaboparopuas
JINHEWHBIX YPAaBHEHUU. pabora

3. | Pemenne HeauHEHHBIX 34 4 8 22 Jlaboparopuas
yYpaBHEHUU U CUCTEM paborTa.
HEJIMHENHBIX YcTHBIM onpoc.
YpaBHEHUH.

4. | NaTeprnionupoBanue 40 6 12 22 Jlaboparopuas
¢bynkuuit. Metoabl pabora.
HAWITYYIIETO [TpoBepka
MPUOIIKEHUS. KOHCTIEKTA.

5. | UucnenHoe 12 4 6 2 JlaGopaTtopHas
muddepeHMpoBaHue U pabora.
VHTETPUPOBAHNE. Y cTHBIN onpoc.

6. | YucneHHBIE METOIBI 12 4 6 2 JlaboparopHas
pelieHus pabora.
muddepeHranbHbIX
YPAaBHEHUN.

7. | YUucnennoe 14 4 6 4 JlabopaTopHas
WHTETPUPOBaHUE paborTa.

g depeHInaIbHbIX
yYpaBHEHUH B YaCTHBIX
ITPOU3BOJTHBIX.
4.2 Cooeporcanue oOucyunaunvl (M0OOyIa), CMPYKMYPUPOBAHHOE NO HMeEMAM
(pazoenam)
Ne | HaumeHoBaHme pa3aeJia
Conepxanue
n/n JAMCIMIIJIMHbI
1 Teopusi morpemHocTe.

Cooeporcanue 1eKyUOHHO20 Kypca

1.1.

Teopus norpemHocTen.

YHUCIIaMMU.

[Torpemnoctu

[Tpubnmxennsie uncna. [lonsTue nmorpemHoct. [leiictBus Hax
pUOIMKEHHBIMU

BBIYUCIICHUIA.




n/n

HaumenoBaHue pasjaesa
AUCHHILIMHBI

Conep:xanue

Hcrounnku morpemHocTeid. AOCOMIOTHAsE W OTHOCUTEIbHAS
IIOTPEIIHOCTH. BepHble 3HaKH, CBSI3b KOJIMYECTBA BEPHBIX 3HAKOB
U OTHOCHUTEIIBHOM morpemHocTH. [IpaBwiia okpyrieHus H
IOTPEIIHOCTD OKPYIJICHUS.

Temobl npakmuttecmx/cem

UHADPCKUX 3AHAMULU

1.1 | Teopus norpemHocTe. Teopus morpemnocteid. Ilpubmmkennsie uncna. IlonsTue
norpemHocT.  JleicTBusT Haa OPUOMMKEHHBIMUA — YHCIIAMHU.
ITorpemHoCcT! BEIYMCIEHUN.

1.2 | Uctounuku VcTouyHWKH TOTpEIHOCTEeH. AOCOMIOTHAS W OTHOCHTEIbHAs
MOTPEUTHOCTEM. MOTPEeIHOCTH. BepHble 3HaKH, CBSI3b KOJIMYECTBA BEPHBIX 3HAKOB
AOcounoTHas U U OTHOCHUTENIbHOM morpemHoctd. llpaBuna okpyrieHuss u
OTHOCHUTEJIbHAsA MOTPEUIHOCTh OKPYTJICHHUS.

MOIPEIIHOCTH.
2 Pemienne cucrem JIMHEHBIX YPABHEHUIA.
Cooepoicanue 1eKYuoHH020 Kypca

2.1 | Pemrenune cucteMbl | Meton [Maycca (cxema e IMHCTBEHHOTO JCJICHHUS ).

JUHEUHBIX  YpABHEHUN:
TOYHBIE METOBI.

2.2 | Pemenue cucteMsl | [lonHble MeTpuueckue mpocTpaHCTBa. TeopeMa O CKUMAOIIUX
JUHEHWHBIX  YpaBHEHUH: | OTOOpaXEHUSAX B IOJHOM METPUYECKOM IPOCTPAHCTBE M €€
UTEPALlMOHHBIC METOBL. | clieZcTBUS. [IpuMeHeHne TeopeMbl 0 CKUMAIOLTUX OTOOPaKEHUAX

P PEUICHUH CUCTEMBI JIMHEWHBIX YPAaBHEHHI: METOJ MPOCTHIX
UTepauil.
2.3 | Meron 3eiens. Merton 3erinens. [IpakTruueckue cxemsl pemeHust Ha 9BM.
Temvl npakmuyeckux/cemMuHapcKux 3aHamutl

2.1 | Pemenue cuctemsl | PelieHne cHCTEMbl JMHEMHBIX ypaBHeHHW Metogom [aycca
JUHEHHBIX  ypaBHEHUH: | (CXeMa eIWHCTBEHHOTO [IEJICHHs) C HCIIOJIb30BAaHUEM TaOIuI]
TOYHBIC METOJIBI. Excel.

2.2 | Pemenue cuctemsl | Perienue cucreMsl TMHEMHBIX YPAaBHEHUM . TOUYHBIE METOBI.
JVUHENHBIX  YpPAaBHEHUWU:

TOYHBIE METOBI.

2.3 | Pemenue cucteMsl | PemmeHne cucTteMbl JIMHEWHBIX YPaBHEHHM METOJOM IIPOCTOM
JUHEWHBIX  YpaBHEHUWH: | UTepalud C HUcnonb3oBaHueM OBM. Pemenne cucreMsl
ATEPALMOHHBIE METO/BI. JUHEWHBIX YpaBHEHUW METOJOM 3eHJeNnsl C HCIOJIb30BaHUEM

OBM.

2.4 | Pemenue cucteMsbl | Pemenne cucteMbl JIMHEWHBIX YpPaBHEHMM METOJOM 3eumens C
JUHEMHBIX  ypaBHEHUWH: | ucnojbp30BaHueM DBM.

WUTEPALIMOHHBIE METO/IBI.

2.5 | Pemenue cucreM | Pemenue cucreM nMHENHbBIX ypaBHeHUN MeToqoM MonTte-Kapio.
JUHENHBIX  ypPaBHEHUU
MetoaoM MonTte-Kapio.

2.6 | Pemenue cucreM | Pemenue CHUCTEM JIMHEVHBIX YpaBHEHHI METOAOM
JUHEHWHBIX  YPaBHEHUU | OPTOTOHAIM3ALUN.

METOA0M
OPTOTOHAJIM3AIUH.
3 Pemenue HeJIMHEHHBIX YPABHEHUH M CHCTEM HEJIMHEHHBIX YPaBHEHHH.

Cooeporcanue 1eKYUuoHHO20 Kypca




n/n

HaumenoBaHue pasjaesa
AUCHHILIMHBI

Conep:xanue

3.1.

Pemenne HeIMHEWHOTO
ypaBHEHHUS.

Otnenenue kKopHeW ypaBHeHUs. [IpuOIMKeHHOE BBIYHCICHUE
KOPHSI ypaBHEHHsI C 3aJJaHHOW TOYHOCTHbIO METOJIOM IOJOBHUHHOTO
nenenusi. IlpakTudeckas cxema BBIYMCICHUS TNPUOIMKEHHOTO
3HAYEHUS KOPHsS ypaBHEHHUS C 3aJaHHOW TOYHOCTHIO METOJIOM
IIPOCTON UTEPALUH.

3.2

ITousrue
Hrerotona
CHCTEMBI
YpaBHEHUN.

o MeToe
perieHus

HEJIMHEHHBIX

Meron ~ HprooToHa  penieHuMss — HEJIMHEWHBIX  ypaBHEHUM.
[IpakTuueckoe npuMeHenre Meroaa HeroToHa 7151 cucTeMBbI ABYX
HEIMHEWHBIX  YpPaBHEHMM C  JByMS  HEU3BECTHBIMH  C
ucrnosb3oBanueM JBM.

Temuvi npakmuquKux/ceM

UHAPDCKUX 3AHAMUL

3.1

HEJIMHENHBIX
Otnenenue

Pemenue
YpaBHEHUH.
KOpHEH.

Otpenenue  KOpHe rpapudeckoe  H

ucnoiib3osanrueM OBM.

YpaBHEHUS

3.2

Pemienne  HeIMHEHHBIX
YpaBHEHUM. Meron
OJIOBUHHOT'O IEJICHUSI.

Pemrenne HenMHEHHBIX ypaBHCHHfI. HpI/I6J'II/I)I(CHHOG BBIYUCICHUC
KOpH: YpaBHCHUSA C BaI[aHHOfI TOYHOCTBIO METOA0M ITOJTJOBHMHHOI'O
JCICHHNA.

3.3

Pemenue  HenmHeHHBIX
YpaBHEHUU. Meton
IIPOCTON UTEPALUH.

[TpakTHueckas cxeMa BBIYMCIEHUS MPUOIMKEHHOTO 3HAYEHUS
KOpHSl ypaBHEHHUS C 3aJlaHHOM TOYHOCTBIO METOZOM IIPOCTOM
UTEPALINH.

3.4

Pemenue CUCTEM
HEJIMHENHBIX YpaBHEHUH
metooM HeroToHa.

Meron  HprooToHa ~ pelleHHsT  HENMHEMHBIX  YpaBHEHUH.
[IpakTueckoe npuMeHeHue meroaa Hpr0TOHA 119 CUCTEMBI IBYX
HEJIMHEHHBIX  ypaBHEHUHM C  JBYMSL  HEU3BECTHBIMH  C

ucnoib3oBanmeM DBM.

HNurepnonupoBanne pynkuuii. MeToabl HAMJIYy41Iero NpuOJIMKEHU .

Cooeporcanue 1eKyuoHHO20 Kypca

4.1 | Yucnennas ITocTpoeHre MHTEPHNONALMOHHOIO MHOroudiaeHa Jlarpanxka mis
WHTEPIOJIALIHNS. ¢byHkuy, 3agaHHod  TaOnumei.  OlleHKa  MOTpEenIHOCTH
Anrebpanueckuii UHTEPHOIMpOBaHus 1o Gopmyiie Jlarpanxa.

WHTEPNOJIALIMOHHBIN
MHOT'OYJIEH: dopma
Jlarpanxa.

4.2 | AnreOpanyeckuii Beluncnenue pasnencHHbIX pasHocTed. IlepBelli ¥ BTOpOM
WHTEPIOJIALIMOHHBII MHorowieHsl Hprorona. IIpakTmueckas OLIEHKa ITOTPENIHOCTH
MHOT'OYJIEH: ¢dopma | unTepnionpoBanus 1o (opmynam HproToHa. YIuloTHeHue
Herorona. Tabn QyHKIUH.

4.3 | Meronsl Hawiyyiero | JINCKpeTHbI BapuaHT CpelHEKBAJAPAaTHUECKUX NPUOIMIKEHHUH.
NpUOIMKEHUS. [lepeonpenenennas cuctemMa JUHEHHbIX ypaBHeHUH. [Tonstue 00

ONpeNieIeHn:  MapaMeTpoB  (YHKIMOHATBHOU
MeTo 1 HaMEHbIINX KBaIPaTOB.

3aBUCHUMOCTH.

Temobl npakmuquKux/ceM

UHADCKUX 3aHAMULL

4.1 | Yucnennas Wutepnonuposanue Gpynkuuii. [locranoBka 3a1aun.
WHTEPIOJIALHNS.

4.2 | AnreOpanyeckuii IlocTpoeHre MHTEPHONALMOHHOIO MHOroudiaeHa Jlarpanxka mis
WHTEPHOJIALIMOHHBII ¢byHknuy, 3agaHHod  Tabnumei.  OleHKa  MOTrpenIHOCTH
MHOT'OYJICH: ¢dopma | nHTEpHIONMpOBaHUs N0 opmyie Jlarpanxa.

Jlarpanxa.

4.3 | AnreOpanyeckuii Beruncnenne pasneneHHbIX pasHocTted. llepBelii M BTOpO#
WHTEPIOJIALIMOHHBII MHorowieHsl Hprorona. IIpakTuyeckas OLIEHKa ITOTPEUIHOCTH
MHOT'OYJIEH: dopma | unTepnionupoBanusi 1o Gopmynam HploroHa. VYminotrHeHue




HaumenoBaHue pasjaesa

Conep:xanue
n/n JTUCIHUILINHBI
HeroToHa. TabIUI PYHKIIH.
4.4 | Meroabl Hawty4ero | JIMCKpeTHbIl BapHaHT CpPeJHEKBAAPATUYECKUX MPHUOIMKEHUH.
IpUOIMKEHUS. [Tepeomnpenenennas cuctema JIMHEHHBIX ypaBHeHUH. [loHsTHE 00
omnpezieNIeHuU napaMeTpoB QYHKIIMOHAIBHOM 3aBUCUMOCTH.
45 Meton HAaUMEHBIIHUX | MeTo HauMEHBIIUX KBaapaToB. HaxokaeHue mpuOrKaromei
KBaJpaToB. (GyHKIIMY B BUJI€ TMHEHHOMN U KBaJAPATUYHON PErpeccui.
4.6 Meton HAaUMEHBIIHUX | MeTo HauMEHBIIUX KBaapaToB. HaxokaeHue mpuOrKaromei
KBaJpaToB. (GYHKIIMY B BUJIE JPYTUX 2JIEMEHTAPHBIX (QYHKIUH.
5 Yucaennoe nuddepeHuMpoBaHUEe U HHTETPUPOBAHME.
Cooepoicanue 1eKYuoHH020 Kypca
5.1 | Yucnennoe UucneHnHoe muddepeHImpoBaHEe Ha OCHOBE
mubdepeHIpoBaHue. UHTEPNOSIIMOHHBIX  Qopmyn  Jlarpamxka, Herotona. Meron
HeomnpeaeneHHbx  koddpoumuentos. [lorpemHocts  Gopmyn
YUCJICHHOTO TU(depeHITMPOBAHMS.
5.2 | Yucnennoe u KBanparypuas ¢opmyrna npsmoyronbHukoB. @opmyssl HeroToHa

HHTCTPHUPOBAHUC.

— Koteca. Meron neonpenenennbix koddduuuento. @opmyna
tpanenuii. Dopmyna Cumncona. KBanparypaas popmyna ["aycca.

Temuvi npakmuqec;cux/cejw

UHADCKUX 3aHAMUL

5.1 | Yucnennoe Yucnennoe muddepeHpoBaHie Ha OCHOBE HHTEPIIOJISLIMOHHBIX
TuddepeHIpoBaHue. dopmyn Jlarpanxka, HbptoToHa. Mertoax  HeompeaeneHHbIX
KO3 PHUIIHEHTOB. [TorpemHocTtsb bopmyn YK CJIEHHOTO
nuddepeHIpoBaHHMS.
5.2 | Yucnennoe KBanparypuas ¢opmyrna npsmoyronbHukoB. @opmyssl HeroToHa
MHTETPUPOBAHUE. — Koreca. Metoa HeompeiesieHHbIX KO GHUIIMEHTOB.
5.3 | Yucnennoe @®opmyna tpanenuit. Popmyna Cumincona. KsaapaTypHas
VUHTETPUPOBAHUE. ¢dopmymna ["aycca.
6 YucjieHHBbIE METOABI pelieHus: AU PepeHunaTbLHBIX YPABHECHUI.

Cooeporcanue 1eKYUOHHO20 Kypca

6.1. | Yucnennsle MeToJ bl | UuciieHHble MeTOIbl pereHus 3a1aun Ko 111 0ObIKHOBEHHBIX
peleHus muddepeHManbHbBIX  ypaBHeHUl. Mertox  Ditnepa.  Meton
TG hepeHIMaTbHBIX Oiinepa-Komm.

YpaBHEHUM. Meron
Oiinepa.

6.2 | UucneHHsle MeToabl | YucneHHble MeToabl pemeHus 3aaaun Komu s 0ObIKHOBEHHBIX
peneHus mubdepeHManbHbIX  ypaBHeHud. Meton Pynre — Kyrra.
TuQepeHIaIbHbIX MHoromaroBbsie METO/IBI.

YpaBHEHUM. Meron
Pynre-Kyrra.

Temur anZKWlMUQCKuX/CeM

UHAPDCKUX 3aHAMUL

6.1 | YucneHnusie MeToJibl | UnciienHble MeTObl penieHus 3aaaun Ko 11 0ObIKHOBEHHBIX
peLieHus g depeHMaIbHbIX ypaBHEHUH. MeTton Ditnepa.
nudepeHIaTbHBIX
YpaBHEHUM.

6.2 | YucneHnsle MeTo bl | UuciienHnble MeTobl pemeHus 3anaun Ko st 0ObIKHOBEHHBIX
pelieHus muddepeHMaIbHbIX ypaBHeHUH. Meton Ditnepa-Komu.
nudepeHImaTbHBIX
YpaBHEHUM. Meron
Oitnepa-Komm.

6.3 | UucneHHsle MmeTonbl | Meron Pynre — Kyrra. MHOromaroBsele METO/IBI.




HaumenoBaHue pasjaesa

Conep:xanue
n/n AUCHHILIMHBI
perieHus
nuddepeHImaIbHBIX
YpaBHEHUM. Meron
Pynre-Kyrra.
7 UYuciaennoe uHTerpupoBanue AuddepeHUHANBHBIX YPaBHEHMH B YaCTHBIX

MMPOMU3BOAHBbIX.

Cooepoicanue 1eKYuoHH020 Kypca

7.1 | Yucnennoe UuciieHHoe MHTErpupoBaHue NU(depeHIInaIbHbIX YpPaBHEHUN B
WHTETPUPOBAHUE YAaCTHBIX MPOW3BOJHBIX, HAYAJILHBIC W KPAacBble YCIOBUsA. MeTon
b hepeHIaTbHBIX ceTok.  PasHoctHble cxembl perieHus AuddepeHInaIbHbIX
YpaBHEHMI B YaCTHBIX | ypaBHEHHUH MapaOOIUYeCcKOro TUIA.
MIPOU3BO/IHBIX,
HAYaJIbHBIE U KpPaeBbIE
YCIIOBUSL.

7.2 | Uncnennoe PasnoctHbie cxembl pemieHus IudQepeHInanbHbIX ypaBHEHUM
UHTETPUPOBAHUE rUnepooIndeckoro  Tuma. Pa3HOCTHBIE  CXeMbl  pelIeHUus
i depeHIATEHBIX muddepeHIATBEHBIX YPaBHEHUH SJUTUIITHYSCKOTO TUTIA.
YpaBHEHHUH B YaCTHBIX
MIPOU3BOJTHBIX.

Temwbl npakmuquKux/ceMuHapCKux 3aHAMU

7.1 | Yucnennoe YucnenHoe uHTerpupoBanue AuddepeHnnanbHblX ypaBHEHUN B
WHTETPUPOBAHUE YAaCTHBIX NMPOW3BOJHBIX, HAYAJILHBIC W KPAacBble YCIOBUsA. MeTon
nuddepeHIaTbHBIX CETOK.
YpaBHEHUH B YaCTHBIX
MIPOU3BO/IHBIX,
HaYaJbHBIE W KpPaeBbIE
YCIIOBUSL.

7.2 | Yucnennoe PasHocTHble cxeMmbl pemieHus: aud@epeHuanbHbIX ypaBHEHUI
UHTETPUPOBAHUE napaboINYecKoro TUTIA.
TG hepeHIMaTbHBIX
YpaBHEHHUH B YaCTHBIX
MIPOU3BOJTHBIX.

7.3 | Uucnennoe PasnoctHbie cxeMmbl pemieHus auddepeHuanbHbIX ypaBHEHUI
WHTETPUPOBAHUE TUNEPOOMIECKOr0  THTA.  Pa3HOCTHBIE  CXEMBI  PEIICHUs
b depeHIaTbHBIX mubdepeHIMaTbHBIX YPaBHEHUH SJUTUIITHYECKOTO TUTIA.
YpaBHEHUH B YaCTHBIX
MIPOU3BOJIHBIX.

5. llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHHus ISl CAMOCTOSITEIbHOM
padoThl 00Yy4AKIIMXCS MO0 JUCHUILINHE (MOTYJIIO)

n/n

CamocrosiTe/ibHasi padoTa CTYACHTOB

Koanuec
TBO
Ha3Banue pa3nena, | yacoB B

TeMbI COOTB. C
TeMaTH4
eCKUM
IJIAHOM

DopmbI

3aganns, BBIHOCHMbIE HA Cpokn
KOHTPOJIA

CaMoOCTOSITeIbHYI0 padoTy BBINIOJIHEHU ST




1 Teopus 1.0nenka BiIMAHHA NOIPELIHOCTEN
" |morpemHoOCTH. 22 apryMeHTOB Ha 3HauYeHUEe (QYHKIUH. K 3a4eTy pedepar
Peuienne cucrem 1.ITpsimMble METOABI pELICHUS] CUCTEM
JINHEeNHBIX JIMHEUHBIX YPABHEHUM.
YPaBHEHHUI. 2.MeTo IPOTOHKHU.
3.MeToJ OpTOrOHATU3AIUH.
2. 24 |A.Meton Monte-Kapio. K 3a4eTy KOHCIICKT
5. TouHble METOABI PELICHUS CUCTEM
JIMHEWHBIX ypaBHEHUH: MaTpPUYHBIN
meron, wmeron Kpamepa, wmerox
I"aycca.
Pemenne 1.Pemenue HEJIMHEWHOT O
HeJINHeHbIX YpaBHEHUS METOJIOM XOP/I.
3. aBHEHMH M CHCTEM 2.KoMOWHUPOBAaHHBI METOJl XOP.I
yp . 22 P p K 3a4eTy KOHCTICKT
YPABHEHMIA. U KacaTellbHBIX.
3.Metoapl  OTAENEHUS ~ KOpHEH
HEJIMHEUHBIX YpaBHEHUM.
HNuTtepnonuposanue 1. Annpokcumanus GbyHKIHH.
¢pynxuuii. Meroasbl Hcnonb3oBanue psaaos.
HAWIY411ero 2.MHTepnonsuus cruiaiiHaMu.
NPUOJIHKEHUSA. 3.HTepnONAUMOHHBIA ~ MHOTOWICH
Opmura. naboparopHas
4 22 p .| K 3auery patop
4 HaxoxaeHue pUOIMKaroIen pabora
GyHKIMM B BHJE: CTEHNEHHOW,
MOKa3aTeIbHOU, JAPOOHO-TUHEHHOM,
JorapuPpMUUECKON ()yHKITHA.
Yucnennoe 1. Annpokcumanvsi Ipou3BOTHBIX.
au¢pdepeHuMpoBaHHE VYaydmenue annpoKCUMaInH.
5. |m yncaeHHoe YacTHble TPOU3BOIHEIE.
2 . K 3a4eTy KOHCIEKT
HHTErPUPOBAHMNE. 2V cnonp30BaHMe CILIAHOB.
3. KpaTtHsie unTerpans.
4. Meron Monte-Kapio.
YucieHHbIe MeTOAbI
peuieHust 1.KpaeBrie 3anaun.
6.
auddepeHnaIBLHBIX 2 2. Metona cTpenbObl. K 3a4eTy pedepat
YPaBHEHHUId. 3. MeTopI KOHEYHBIX Pa3HOCTEH.
YuciienHoe
HHTErpUPOBaHUeE
1.BonHoBOE ypaBHEHHE.
audPepeHunAIBLHBIX
. 2. YpaBHEHHE TEIJIONPOBOIHOCTH.
7. |ypaBHeHUi B 4 K 3a4eTy KOHCIIEKT
3. IlonsTHE O CXEMaX pacIIEIUICHNUS.
YaCTHBIX
NPOU3BOJHBIX.

6. ®oHA OIEHOYHBIX CPEACTB /ISl TMPOBeIEHUS TMPOMEKYTOUYHOM
arrecTaluy 00y4arIuUXCcs Mo JUCHUIINHE (MOXYJIIO)

B coorBerctBum ¢ OIIOIl GakamaBpa 1m0 HampaBieHHIO MOATOTOBKU  44.03.01
Iledazozuueckoe obpazosanue 3yueHue AUCUUILTUHBL « Yucnennvle memoowy HANPaBICHO
Ha (OPMUPOBAHUE CIETYIOMINX KOMIETCHLIUM]:




- ICMOHCTPHUPYET BIIaJICHUE AITOPUTMaMHU M MeToamu petenus 3agad (CITK-2).

6.1. ITacnopm ¢ponoa oyenounvix cpeocme no oucyuniune (Mooyio)

Ne | Kourponupyemslie paznensl (Temsl) | Kox KOHTPOJINPYEMOW | HAUMEHOBAHUE
I/ | TUCLUTUIAHEL KOMITETCHIIMU* (Wi €€ 9acTH) | OLICHOYHOTO
(pe3ysbTaThI 1O pasienam) / m ee QopMymuUpOBKa — 1O | CPEIACTBA
JHCENAHUIO
1. | Pazgen Nel. Teopus CIIK-2 JlaGopaTopHas
HOTPEIIHOCTEH. pabora,
cobecenoBaHue
2. | Pazmen No2. Pemienne cucrem CIIK-2 JlaGopaTtopHas
JTUHEWHBIX YpaBHEHUH. paborta,
cobecenoBanue
3. | Pazmen Ne3. Pemenue nenuneitnpix | CIIK-2 JlaGopatopHnas
YPaBHEHHI U CHCTEM HEMHEHHBIX pabora,
YpaBHECHUH. co0eceloBaHNe
4. | Paznen Ned. UnTepnonnpoBaHue CIIK-2 Jlaboparopnas
¢yHKMi. MeTopl HauTy4Ilero pabora,
PUOJIIKEHUS. cobeceoBaHue,
TECTHPOBAHUE
5. | Pa3men No5. Yucnennoe CIIK-2 Jlaboparopnas
Qg epeHImpoBaHne 1 pabora,
WHTETPUPOBAHUE. cobeceioBaHUE
6. | Pazmen Ne6. UnciaeHHBIE METOIBI CIIK-2 Jlaboparopuas
perIcHus pabora,
Qg QepeHIraIbHbIX YPaBHEHUH. cobecesioBaHnE
7. | Pazmen Ne7. Yucnennoe CIIK-2 Jlaboparopuas
MHTETPUPOBAHUE paborta,
T depeHMaIbHbIX YpaBHEHUN B cobecesioBaHUE

YaCTHBIX TPONU3BOJHBIX.

B kadectBe (I)OpMBI HUTOTOBOTO KOHTPOJIA 3HAaHUN MO0 AUCHUILIMHE «YHCIEHHBIE METOOBI»

6.2. Tunoevie KOHmMpoIbHBIE 3A0AHUA UU UHDBIE MAMEPUATBL

PEIYCMOTPEH 3auém ¢ ouenkoit (5 cemecmp), 3auem (4 cemecmp).

6.2.1. 3auer

a) TUIIOBBIC 3JIaHUSI

3amanue 1.

o 9 -4
Pemmth CUCTCMY JIMHCUHBIX YPAaBHCHUU C TOYHOCTBIO e=10 pa3jiInuHbIMU crocodamu:

a) metogaoMm ["aycca (1o cxeme eMHCTBECHHOTO JICJIEHHs ) ¢ puMeHenneM tadmuil Excel;

b) meromom mpoctoii uteparuu Ha [I9BM;

c) wmeronoM 3eiiaens va [I9BM.

Bapuanrl.

3,01x, —0,14x, —0,15x, =1,00,
111x, +0,13x, —0,75%, = 0,13,
017x, —211x, +0,71x, = 0,17;

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;

Bapuant3.

9,12x, +5,63x, + 7,81x, = 9,80,
3,84x, +515x, +2,86x, = 6,77,
418X, +5,79x, +1,21x, = 5,82,

BapuanTt4.

—-114x, - 0,04x, +0,21x, = -1,24,
0,25x, —1,23x, —0,17x, = 0,95,
-0,21x, -0,17x, + 0,80, = 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 YPAaBHEHHUS:
a) rpaduvecKu;
0) ¢ ucrionpzoBanuem [I19BM.

b) C nmomoIp0 MUKPOKAIBKYJISITOPA BEIYMCIUTE OJMH KOPEHb YPaBHEHHUS C TOYHOCTHIO =107,

WCIIOJIb3YsI METO MPOCTOM UTEPALUU.

c) CocraBuTh mporpamMmy Ui BblYMCIeHHMS ¢ nomoribio [I9BM Bcex kopHel 3amaHHOTO

YPABHEHHS METOIOM TIONIOBHHHOTO JENEHHs C TOYHOCTB0 £=10,
Bapuant 1. cosx —(x—1)° =0;
Bapuant 2. 8cosx — X = 6;
Bapuanr 3. 05" +1= (X - 2)2;
Bapuant 4. 2x—1Ig x -7 =0;

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

a) CocraBuTh MPOrpaMMy Il YTOYHEHHs OJHOTO W3 KOpHEH ypaBHEHHS MeToaoM HproToHA C

TouHOCTBIO £=107,



Bapuanr 1. cosx —(x—1)° =0;

Bapuanr 2. 8cosx — X = 6;

Bapuant 3. 0,5° +1=(x—2);

Bapuant 4. 2x—Ilg x—-7 =0;

Bapuant 5. X-In (X+1) =1.

b) PemnTh cucreMy HEeNMHEHHBIX ypaBHEHUI MeTo10M HbIOTOHA € TOYHOCTBIO
e=107,

sin( x+y)—16x=0,

2

Bapuanr 1.
P {x +y? =1

t 04) =
Bapuanr 2. 9(xy+0.4) =x°
0,6x* +2y* =

(x+0,5)* +y*>=0,6;

sin(x+y)—-11x =01,

x> +y?=1;

Bapuanr 4.

sin(x+Yy)-12x=0.2,

X+y—

{ =x*-y+1,
Bapwuant 3.
Bapuanr 5. {

3amanue 4.

a) Ilo 3amaHHO#l Tabmuiue 3Ha4eHUH (QYHKIUU COCTaBUTh (QOPMYIY HHTEPIOISIIIMOHHOTO
MHorowieHa Jlarpanxa. Iloctpouts ero rpaguk 1 OTMETUTH Ha HEM Y3JI0BbIE TOUKH.

Bapuanr 1.
X|12]3]|5
y|l4|1]|7

Bapuanr 2.
x| 0]2]3
y|-1]-4|2

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

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

Bapuanr 5.



5 |7

yl4][1]7

b)

Berancautes ¢ IIOMOIIbKO  KAJIBKYJIATOpAa OIHO

3HAYCHHWE 3aJaHHOW (DYHKIUU I

MMPOMCIKYTOUYHOI'O 3HAYCHHUA aprymCeHTa C IIOMOUIBIO HUHTCPIHOJIALNUOHHOIO MHOI'OYJICHA

Har‘paHma 1 OOCHUTH IMOIrpCIIHOCTh HHTCPIIOJIAINH.

X fx)=19% 4 x2

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 Bapnanta | X

1 1,7

2 2,8

3 4,1

4 5,2

5 7,3

c) CocraBuTh mpoOrpaMMmy JUisl YILIOTHEHHS YaCTH TaOJUIIbI 33IaHHON (YHKIIUH, TTOIb3YSICh
MHTEPNOSIIMOHHBIMU (popMyniamMu HeloToHa; mar cyoradynupoBanus 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




3amanue 4.

1) BBIUKCIUTE C TOMOIIBIO KAJIbKY/ISTOPA 3HAYCHUE MPOU3BOIHON PYHKITUH, 3aJAHHOMN TaOJIHUYHO,
UCTIOJB3YS:
a) UHTEPIOJIAIMOHHYI0 popmyny Jlarpanka, OIIEHUTh MOTPEIIHOCTh METO/IA;
0) MHTEPIOIAIMOHHYIO (popMynry HbI0TOHA, OIEHUTh OTPEIIHOCTh METO/IA;
B) METOJ] HEOIPEIeICHHBIX KO()(PHUIIMESHTOB.

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

2) BbIUKCINTE C MOMOIIBIO KAIbKYISTOPAa HHTErpa 3a1aHHoi GyHKInu npu N=10 o dopmyse:
a) IPSIMOYTOJIbHUKOB;
0) Tpaneumii;
B) CumricoHa.
[Tpon3BecTH OIEHKY MOTPEIIHOCTH METOI0B HHTETPHUPOBAHUSI.

2,2 2,4 _0,03x
1. Ide; 2. Ie dx;
12 X o4 X
18 3,6 2
3. | LI 4, jf-lg(x—jdx,
8 X 1,62 2

3) CocTaBuUTh MporpaMMy BBIYMCICHUS HMHTErpajia 3aJaHHOM ¢(yHkuuu 1no ¢opmyne CHUMIICOHA.
Hcnonp30BaTh BapyuaHThI 3aaHUS 2.

3ajgaHue 5.
Pemmts 3amauy Ko ms nuddepennpansroro ypasuenus Y =f(X, Y) Ha otpeske [a; b] mpu
3aJ]aHHOM Ha4aJbHOM yCJIOBUH Y(2)=C ¥ I1are UHTErpupoBaHus h:
1) mertonom Diinepa:
a) Ha KaJIbKyJIATOpE ¢ 1rarom 2h;
6) na [I9BM c marowm h;
B) IOCTPOUTH TpaK UHTETPAIILHON KPUBOIA;
2) meronom Diinepa — Komu:
a) Ha KaJIbKyJIsATOpe ¢ 1rarom 2h;
0) IOCTpOUTh rpadyK MHTETPATbHONU KPUBOM;
3) meromom Pynre — Kyrra va [I9BM c¢ marowm h.

Howmep f(x,y) a b c h
BapHWaHTa
! 1-sin(0,75x — y)+£—y 0 1 0 01
X+1
2 y 1,8 2,8 2,6 0,1
X+ C0S—=
J5
3 Xy + Sin X 0 1 2 0,1
4 cos(L,5x — y?)-1.3 -1 1 0,2 0,2




1+0,2y-sin x —y?

0,1

3amanue 6.

[Ipumensis MeTon CETOK, HalTh peuieHue 3anauu  Jupuxiie 18 ypaBHeHus Jlarutaca

ox?

oy

=0 B kBagpare ABCD c sepmmmnaamu A(0;0), B(0;1), C(1;1), D(1;0) ¢ marom h:%. [Tpu

pCIICHNH 3aJla4d WCIOJb30BaTh HMTEPAIIMOHHBIA Tporecc ycpeaHeHus JluOmana 10 moJydeHUs
otBera ¢ ToyHocThio 110 0.001.
KpaeBbie ycIIOBUS IPUBEICHBI B TA0JIUIIC BAPHAHTOB.

HOMep 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 50sinmx 50y(1-y°) 0

5 30y 30 s0sin . 0

2
3amanue 7.

HCHOJ’ILSYH MCTOJ CCTOK, PCHINTL CMCHIAHHYIO 3aJavy AJIsd ,Z[I/I(b(bepeHI_[I/IaJIBHOFO YpaBHCHUA

napa6om/1qec1<0ro THUIIA — =

o
ot ox?

(ypaBHeHI/ISI TeHJIOHpOBOI[HOCTI/I) IIpHu 3aJaHHbIX Ha4YaJbHBIX

yerousx U(X, 0)=f(x), u(0, t)=o(t), u(0.6, t)=y(t), rae X € [0; 0,6]. Pemenue BoimonuuTh mpu h=0,1
st t e [0;0,01], cauras o =1/6:
a) Ha KaJbKYJIATOPE;
0) na [I5BM.
HauansHble yCIOBUS IPUBEIEHBI B TAOIMIIE BADHAHTOB.

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.

Ilo 3amanHON Tabnuue 3HAYeHUH (QYHKUMU TOCTPOUTH METOJOM HAMMEHBIIMX KBAJpaTOB
JUHENHYIO U KBaPaTUYHYIO PETPECCUH C UCIIOJIb30BaHUEM:!
a) KaJbKyJIATOPA;

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
3.

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

Ilepeyens BONpPoOCOB K 3a4eTy:

1. AGcomnroTHas M OTHOCHUTENbHAs MOrPEIIHOCTH NMPHOIMKEHHBIX dncell. [IpaBuiio okpyrieHus

YHCell.

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

Mertoa npocToit urepauuu (Ui CUCTEM JIMHEHHBIX YpaBHEHUH ).

Mertopn 3eiinens.

Otanbl NPUOIMIKEHHOTO PEIIEHUs] YPABHEHUH ¢ OJTHUM HEU3BECTHBIM.

OTnenenue KOpHEW HEMTMHEHHOTO ypaBHEeHHs. [ paduueckoe oTaeneHrne KOpHeH.

Metox NOJOBUHHOTO JAEJeHHs. YCJIOBHE OKOHYAHMs Ipolecca JAeNeHHMs NpU 3adaHHOU

JIOITyCTUMOM ITOTPEUIHOCTH.

8. JlocraTouyHoe yclioBHE CXOAMMOCTH UTEPALIMOHHOM M1OCIE10BaTEIbHOCTH.

9. VYcioBue OKOHYAHUS UTEPAMOHHOTO MpoIecca Py 3aJaHHON JOMYCTHMOM ITOTPEITHOCTH.

10. Mertoa npocToii urepanuu (A1 HETMHEWHBIX ypaBHEHUH ).

11. Meton HeroTona.

12. 3anavya uHTEpHOAMPOBAHUS TAOTMYHON (PYHKIIUH.

13. MaTeprionsuoHHBIA MHOTOWIEH Jlarpanxa.

14. TaGnu1bl KOHEUHBIX Pa3HOCTEH.

15. UnTepnionsimuonHsle MHOTOWIeHB! HproToHa. OmeHKa MOrpemHocTedl WHTEPHOISIIMOHHBIX
dbopmyn HeroToHa.

16. O6GpaTHOE HHTEPIIOIMPOBAHHE.

17.Yucnennoe  nuddepenuupoBanre. OOmui  ciaydyail  BBIYMCIEHUS  MPOU3BOAHOM
MIPOM3BOJILHOTO TIOPSI/IKA.

18. Yucnennoe nud¢epeHpoBaHie Ha OCHOBE MHTEPIONSALIMOHHBIX (GopMmyn Heiorona u
Jlarpanxa.

19. TlorpeurHocTs GOpMyIT YUCIACHHOTO TU(HEpEeHIIUPOBAHUS.

20. Yucnennoe naTerpupoBanue. KpamparypHas popmyia mpsmMoyroisHUKOB.

21. ®opmynsl HetoTona — Koteca.

22. ®opmyna Tparenuii.

23. ®opmyna CumIicoHa.

24. Yncnennple MeTObI penieHus nuddepeHnnanbHeIX ypaBHeHHH. Metoa Diinepa.

25. Meton Pynre — Kyrra.

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

27. Meton ceTok s 3anaun Jlupuxire.

28. MeToJ ceToK JUIsl ypaBHEHHsI TapabOIMUeCcKOro THIIA.

29. MeTo/IpI HAMITy4IIIero MpuOIMKEHUS.

Noakown



30. MeTo 1 HAaMMEHBIIINX KBAAPATOB.

0) KpHTEpUM OLICHMBAHUS PE3YJILTATOB 00YyUCHHS
TpeGoBanusi, mnpeabsBIseMble K OTBETaM, HANpPaBIEHbl Ha MPOBEPKY JOCTUTHYTOIO
CTYJIEHTaMHM YPOBHsI OBJIQJICHUs] AMCLUMILIMHBI U opueHTupoBanbl Ha ®I'OC BIIO nanpasieHus
HOJArOTOBKM OakanaBpa.
B pe3synbrare ocBOCHUS AUCIUIUIMHBI 00YYarOIIuecs JOJKHbI
3HATH:
- OCHOBBI TEOPUU IIOTPELIHOCTEH;
- OCHOBHBIE YHCIIEHHBIE METO/Ibl alIreOphl;
- METO/bI IIOCTPOCHUSI UHTEPIIOIALMOHHBIX MHOTOYICHOB;
- METO/Ibl YUCIIEHHOTO AU pepeHInpOBaHUS U UHTETPUPOBAHMS;
- METOBI YUCIIEHHOTO pemieHus AuddepeHnnanbHbIX ypaBHEHUH;
- METO/Ibl YMCICHHOT' 0 perieHus 1updepeHIralbHbIX YPaBHEHUH B YaCTHBIX IPOU3BOIHBIX;
YMETB!
- YUCJICHHO PEIIaTh HEJIMHEWHBIE YPABHECHHUS,
- HCII0JIb30BATh OCHOBHBIE IIOHATHUS TEOPUU CPEIHEKBAJPATHUUHBIX HPUOIMKEHUN JUIs
HOCTPOCHUS JIEMEHTA HAUIY4ILIEero NPUOIMKEHMS;
- HIHTEPIIOJINPOBATh U OLICHUTH BO3ZHUKAIOIIYIO IIOTPELIHOCTS;
- IPUMEHATH (POPMYITBI YHCICHHOTO TU(PEPEHIIMPOBAHUS M HHTETPUPOBAHUS;
- IPUMEHATh METO/Ibl YUCIIEHHOTO peleHus AuddepeHnanbHbIX ypaBHEHUH U ypaBHEHUH B
YaCTHBIX [TPOU3BOJIHBIX;
BIIAJIETh.
- TEOPETUYECKUMU CBEJICHUSMH O YUCIICHHBIX METOJIaX PEIICHUs IIPUKIIAIHBIX 3a/1a4;
- HaBbIKAMU Pa3pabOTKU KOMITBIOTEPHO-OPUEHTUPOBAHHBIX BBIUMCIUTENIBHBIX aITOPUTMOB
peleHus NPUKIaaHbIX 3a/1a4;
- HaBbIKaMHM peaJu3allMd MaTEeMaTHMYECKUX METOJOB HAa KOMIBIOTEPE IIyTEM
IPOrpaMMHUPOBAHUS;
- HaBbIKAMU NPUMEHEHHUs IPOrPaMMHBIX MaTEMATHUYECKUX IIAKETOB U1 pPealu3aluu
MaTE€MaTUYECKUX METOOB.
B) ONMCAHUE IIKaJIbl OLIECHUBAHUS

3a KaxJ10€ MPAaBUIBHO BBIMOJIHEHHOE 33JjaHKe (WM MyHKT 3aJlaHusl) CTYJCHT moiydaet 2 Oaa,
YaCTUYHO BBITIOJIHEHHOE 3a/1anne — 1 0asu1, 3a HeMpaBWJIBHO BHITIOJIHEHHOE 3aaHue - 0 6aios.
O11eHKY BBICTABIISAIOTCS IO CIEAYIOUIEH MIKame:

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

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

6.2.2. YcTHOe codeceoBaHMe 10 TEOPeTHYECKOMY MATEPHAJTY AUCHMIIUHBI,
NpoBeeHHE TECTHPOBAHUS

Kputepun ycTHoro codecenopanus (ot 1 10 5 6aymioB 3a 0HO 3aHATHE):
2 fata - BBICTABJAETCSA CTYIEHTY, IOKAa3aBLUIEMY BCECTOPOHHME, CUCTEMATH3UPOBAHHBIE, IIyOOKHE 3HAHHA IO
paccmaTpuBacMOMYy pa3eily JUCUUILIMHBI U YMCHHUE 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 3aaHUH.
0 OGammoB - BBICTABISIETCS CTYAEHTY, B OTBETE KOTOPOTO COJEp)KaTcsi CYIIECTBEHHBIE MPOOETsl B 3HAHUAX
TCOPETUICCKOro MaTrcpurajia, JOIMyCKArTCA MPUHIIUITNAIIBHBIC OIIMOKY B BBITIOJHEHHHU 3aI(aHI/II7I.
l'[posezlelme TEeCTUPOBaAHMSA:

3a MPaBWJIBHBIM OTBET TECTa MCITBITYEMBIH TOTy4aeT 1 6ait, 3a HempaBWIBHBINA MM HEYKa3aHHbIN OTBeT - 0 6aioB.

6.3 Memoouueckue mamepuainsl, onpedensarouiue npoueoypsl O4eHUBAHUA 3HAHUIL,
YMeHUil, HAbIKO6 u (unu) onvima OeamenbHOCmU, XapaKmepusyloujue 3IImansl



dopmuposanus komnemenyuii

B kadectBe (DOpMBI HTOrOBOr0 KOHTPOJIA 3HAHMW MO JUCHMIUIMHE «UYUMCIEHHBIE METOABI»
npenycMoTper 3ader. OOydaronuecsi, CUCTeMAaTHYECKH paboTalone Ha JTAOOPATOPHBIX 3aHATHUSX,
HOJIYYaloT 3a4eT IO pe3yJbTaTaM HAaKOMMUTEIbHOH CHCTEMBI, IPEICTABICHHON B TEXHOJOTMUECKON
KapTe.

Htorosas mpoBepka 3HAHUN CTYJEHTOB, HE HaOpaBILIUX B TE€YEHHE CeMecTpa HEOOXOAUMBIX
0ayJI0B /U1 TOJIOKHUTENBHOM OLIEHKH, OCYILECTBISETCSI B MIMCbMEHHON (MTOTOBBI TECT) U YCTHOM
dopme (Bompocsl K 3adery no aucuuiuinHe). IlepedyeHp BompocoB, oOpasell TECTOBBIX 3aJaHUN
COJEepXKHUTCA B pabodeld mporpamMmme W cooOmaercs oOydaromumcs 3apaHee. TecTsl pa3garoTcs
HEMOCPEACTBEHHO BO BpeMsl 3ayeTa M BKJIIOYAIOT MaTepuall [0 BCEM TeMaM Kypca, YKa3aHHbBIM B
TEMaTUYECKOM IutaHe. JlJid IOJIydeHHUs OLIEHKM «3a4TE€HO» HEO0OXOIMMO IMPAaBUIBHO BBIIIOJIHUTH
6omee 50%, meree 50% mpaBUIBLHBIX 3aIaHUH — OIICHKA «HE 3a4TEHOY.

Hrorosblii TecT no aucuuniune «Yuciaennoie MeToab» (30 Bompocos Ha 120 MUHYT)
VYkaszanus: Bce 3apaHus uMeroT 5 BApUaHTOB OTBETA, U3 KOTOPBIX IPABWIBHBIM TOJBKO OJIUH.
Howmep BbiOpanHoro Bamu otBeta 06BeIuTe KpYKOUKOM B OJIaHKE JUIsl OTBETOB

1. VYkaxuTe rpaHullbl, B KOTOPBIX HAaXOAMTCsA TOuHOe uuciio D, ecnu ero mpuOiImkeHHOE
3Hauenne 0=42,36 HaiineHo ¢ TounocTsio 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 aGcomoTHYI0 MOTrpenTHoCTh Ay.

1) 0,49207; 2)0,39501; 3)0,21302; 4) 0,52908; 5)0,40803.
X, =X, = X3 =1
3. Jana cuctema <3X; — X, + X; =2
X, — X, = X3 =3
[TpuBecTn cucrteMy K BHIY X = Zn‘, a; +p( =1n),n=3, U, TPUHSB 32
j=1

HavyaJIbHOE TPHUOJIMKEHUE X0 = ( 0; 0; 0;), HAWTH TOYKHU X(l), x®@ WUTEPALIMOHHOMN
MMOCJIEIOBATEILHOCTH.
1) XY =(1;-2;-3), XP=(4;-2;0)

2) XW = (-1;-2; -3), X @ =(-4;-2;0);
3HXV=(1:2:3) X9=(4:2;0);

4 X =(1;-2;-3); X@=(-4;-2;0);
5)XW = (-2; 1:3); X = (0;-2; 4);

X, +X, =5,

4. Jlana cucrema JIMHEHHBIX YPABHEHU :
2%, + X, =3.

[IpeoOpazoBarh CUCTEMY K HOPMAJILHON CHCTEME, KOTOpasi rapaHTUPYET CXOAUMOCTD
WUTEPALMOHHOT0 MPOoIecca MeToa 3eUaems JUIsl UCXOAHON CUCTEMBI.
{5xl +3x, =11 {3xl +5x, =11, {5Xl +3x, =8,
2 3)

3X, +2X, =8; 2%, +3X, =8; 3X, +2x, =11;

2X, +3x, =11, 5) 3X, + 2%, =11,
3X, +5%, =8§; 5%, +3x, =8.



5.

3anucaTh pacdeTHble (OPMYJIBI UTEPAIMOHHOTO Tpolecca 3eHaens i CHCTEMBI:

X, + X, =5,
2%, + X, = 3.

D {yl =-15v,+55 {yl =—0,6x, +2,2, {yl =-0,6x,+2.2,

v, =—0,6y, +1,6; v, =-15y, +4; vy, =-15x, +4;

v, =—-15x, +5,5,

=—-0,6x, +4,
4) 1y, =-06x, +16: 5) {y ) Y2

v, =—15y, +2,2.

Kakoe ycnoBue sBIIAETCS KPUTEPUEM I JOCTHIKCHUS 3aJaHHONM TOYHOCTH & IIPU
pelLIEHMH CHCTEMbI JTMHEHHBIX ypaBHEHU MeTooM npoctoii utepauun? ( O - MeTpuka,
10 KOTOPO# ObLIa YCTAaHOBIICHA CXOIUMOCTD U MOIYYCHO « ).

1) p(X(K-l),X(K)) < g;

2) p D x0) < L) o,
(04

3) Px®D x®) < &% oy

l-«

4 pxEY x®) < —g'(l_a), a)l;
(04

5) Px* D, x®) < M, a (1.
a

7. Jansl 1Be Touku 3-mepHoro nmpoctparcta X(-1,2,0) u Y(1,3,-2). Haiitu 21 (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 HaxokIeHUM OTpe3Ka, COIEPIKAILET0 BCe KOPHU YPABHEHHSI.

7) B yCTaHOBJICHUM «TECHBIX)» MPOMEXKYTKOB, COJEPKAIIUX TOIBKO OJJMH KOPEHb.

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

9) B HaxoXJIeHHH OTPE3Ka, COAEPIKAIIETO BCE MOJOKHUTEIbHBIC KOPHH YPaBHEHHUS.
10) B ycTaHOBJIEHHH TPOMEXYTKA, COAEPIKAIIETO BCE OTPHUIIATSIILHBIC KOPHH YPABHEHHUSL.

OTtnenuth rpaguuecku KOpeHb ypaBHeHHus COSX - €nx = 0.

1)@©o5]; 2[o51; 3)[L1s; 452 5)[225].

Ha pucyHke mpouuTIOCTPUPOBAaH OAMH M3 YUCICHHBIX METOJIOB PEIICHUs] HE JIMHEWHOTO
ypaBHeHuss F(x)=0: vy 4

11) MeToa mpocToii UTEpAITUH.

12) Metox 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 WHTEPHOISLMOHHBIM MHOrowieH Jlarpamxa ans QyHKUMH, 33JaHHOM
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 rTabauue npuBeAcHbI BBIYMCICHMS A HAaXOXKICHWs 3HA4eHUs (DyHKIMM, 3a7aHHON

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

x, =191 | x, =041 | x,=155| x, =2,67 | x, =3,84 o) Vi Vi
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:

1) P ()= yot t Ayo* t(tzjl).Azyo+.__+t(t—1) ...... (t-n+1)

t-(t;l)‘AZ er_th-(t+1)...(t+n—1)'An

2) Pr(X)=ynttAyps+ n-2 ol

0

3) P, (x) = 5 (X=X ) (X=X, ) (X=X, )orrs (X = X))
n =0 (X, — Xg ) (% — Xy ) - (X = Xig )een (2 — X)) ;

m+t-(t+1) ..... (t+n—1)'An

4) Pp(X) =y, HtAy+

0 07

t-(t+1) .,
2 A"y, +

+t-(t+1)....(t+n—1) A"

5) Pn(x) = yn- tAyn1 + ﬂ . Azyn_z — ' Yo-
: n!
15. B nepBoii unTepnonsuuonHoi popmyine Herorona t Haxoaures mo Gopmyie:

X—X X+ X X—X

1)t= " t=—""2 ; Ht=—-"2

) 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 MEPBbII UHTEPIOIALMOHHBIN MHOrOwIeH 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: I V1+x dx.
0

1) 0,9951; 2) 1,8509; 3) 2,2105; 4) 3,2108; 5) 4,6665.
22. [IpousBecTn OIIEHKY MOTPEIIHOCTH HHTErpHpoBaHus 1o (opmyne CumicoHa s
dysxumn f(x)=+1+ X Ha otpesxe [0;3], h=0,5.
1)0,0008531, 2) 0,0009765; 3) 0,0010202; 4) 0,0025301; 5) 0,0031083.
23.  Pemmts MetomoM Diinepa muddepenimansroe ypasrerne y' = x°+3y Ha otpeske [071] ¢
HavabHBIM yenoBueM y(0) = 2, mpunss mar 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 nudepeHINanbHbIX ypaBHEHHI 3aKIIF0YAETCA B IMKIMYECKOM
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.....

4) Ay = g-f (X, Yi)» Yke1= Yk - Ayk, K=0,1,2.....
5) Ayk =h-f (Xk yk), Yk+1= Yk T Ayk, K=0,1,2.....
25. Hcnonp3ys meron Oinepa-Kamu nius 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

O‘u, 0u
26. YpaBHeHHE C YaCTHBIMH TIPOM3BO/IHBIMY BUJIA —— -+ —— = () HA3bIBACTCS YPABHEHUEM:
ox oy
1) nepenoca; 2) BOJIHOBBIM; 3) TemI0NPOBOAHOCTH;
4) Jlannaca; 5) Ilyaccona.
27. [IpumeHsis METO CETOK, HAWTH pelleHue ypaBHeHHs Jlammaca B TOUke p KBajapaTa

IIPU KPAeBbIX YCIOBMSX, 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 = wu(X,y) 4YacTHas IIPOM3BOJHAS ( MOXET OBITh 3aMeHeHa
ik

ox ).
Pa3HOCTHBIM OTHOIIICHUEM:

1) 5714 < Ui — Uik, :
o0x " h

2) al ~ Uik — Uik :
ox), 2h

Ou |  Uigx TUigyx

| —| ~r——

) ox ” h

2) al N Ui T ULk ;
ox ). 2h



5) al o Uiksr — Uik .
Oox ” 2h

29. Ucnonb3ys MeTO] HAaMMEHBUIUX KBaApaToB, HAWTH NMPUOIMKAIONIYIO (YHKLIHIO B BHIE
nuHerHon ¢yakuuu F(X, a, B)= ax + B 1 pyHkuuu y = f(X), 3aaHHO# B TaOJIMYHOM BUJIE:

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 dbyHKUIMH, 3a1aHHON TaOIHIIeH

X 1 15 |2 3

y 02 |05 11 |22

nocTpoeHa npudikaromas tuHeiHas ¢pynkuus 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 OCHOBHOI ¥ [IONMOJHUTEJbHOH Y4eOHOWl JIMTEPATYpBHI,
He00X0UMOi1 1JI1 OCBOECHHUS TUCIMILIMHBI (MOIYJIA)

@) OCHO6HaA Tumepamypa
1. baxsanoB H.C. Ywucnenneie Metoasl : yaeOHoe mocoome mis By3oB / H. C. baxsamos, H. II.
Kunkos, I'. M. Kobenbkos. - U3n.4-e . - M. : BUHOM. JlabopaTtopus 3nanwmii.- 2016. - 636¢. -
(Knnaccuueckuii yHUBEpCUTETCKUM yUEOHUK). 27
2. Camapckuii A.A. BeneHue B 4ncCleHHBIE METOABI : YueOHOe mocobue /s By30B / A. A.
Camapckuii ; MI'Y um.M.B.JlomonocoBa. - 3-¢ usm..crepeorun. - M. : Jlans, 2015. - 287c. -
(Knaccuueckuil yauBepcuterckuil yaueOHUK. YueOHUKH Ui By30B. CrienuanbHas aureparypa). 11
3. Kupees B.W. Yucnennsle MeTObI B MpUMEpax U 3ajavax : Y4yeOHoe nmocobue /i By30B / B.
U. Kupees, A. B. Ilaatenees. - M. : Briciias mkona, 2016. - 480c. - (IIpuknagnas mareMaTuka Jist
BTY30B). 12
0) oononnumenvnan 1umepamypa
1. BepxOunikuit B.M. OCHOBBI YHCIIEHHBIX METOJOB : YUEOHHUK AJisi BYy30B . - M. : Bricuias
mxoina.- 2012, - 848c. 30
2.  Tlupymos Y.I'. Uncnennsie MeTopl . YueOHOe ocooue it By3oB / Y. I'. Tlupymos. - 2-¢

U3 uchp. u jgoi. - M. : JIpoga. —2013.- 221c. - (Beicuiee obpa3oBanue). 9
3. HcakoB B.H. DneMeHTHl 4MCIEHHBIX METOAOB : Y4eOHOoe mocobue ans By30B / McakoB
Banepesn Hukomnaesuu. - M. : Axkagemus.- 2003. - 189c¢. - (Bricuiee oOpa3oBanue). 11

8. Ilepeuenr pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH
«HTEpHET», HEOOXOAMMBIX IJIS OCBOCHHS IUCHUIIIMHBI (MOAYJIs1)

1.www.nns.ru — HarmonanpHas 2JIeKTpOHHAs OMOIHOTEeKA.

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

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

4.http://mathematics.ru/ - YueOHbIN MaTepHai Mo pa3IMYHBIM pa3/ieiaM MaTeMaTHKH.

Swww.exponenta.ru - TIpuMepbl MPUMEHEHHUsS MATeMAaTHYeCKUX MaKeTOB B 00pa30BaTEIbHOM
nporecce.

6.www.fismat.ru - Beiciias MaTtemMaTHka JUis CTYJICHTOB — MHTETPAJbl M MPOU3BOIHBIC, PSJIbI;
JICKIWY, 33/1a41, YICOHUKH.
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9. Metoauyeckue yka3aHus AJsi 00y4arOlUXCS MO OCBOECHHMIO THCIUILIUHBI
(Moay.ist)

9.1 Memoouueckue pekomenoayuu 011 Cmy0eHnoe

Pabouas nmporpamma auctuiuinHbel “UucineHHbIe METOBI MMPU3BaH IMOMOYb CTYAeHTaM (PU3UKO-
MaTeMaTHYeCKOro (axKyiabTeTa B OpraHU3allMd CaMOCTOATENbHON pPabOTHl MO OCBOCHHIO Kypca.
PabGouas nmporpamMma OUCHMIUIMHBI COCTaBJieHa B  COOTBETCTBUM C  TOCYAAapCTBEHHBIM
oOpa3zoBatenbHbIM cTangapToMm BIIO. B Heil mnpexncraBieHsl OAPOOHBIN IUIAH JEKUUN N0 KaKIOU
M3y4aeMoil TeMe, CIIMCOK OCHOBHOM M JOIMOJHUTEIBHOMN JIMTEpaTyphl; MaTepUabl IO MOATOTOBKE K
7a00paTOpPHBIM  3aHATHUAM, COJAEpXKAlllue IUIaHbl NPOBEACHMS  3aHATUH, 3aJaHus  Juid
CaMOCTOSITeNIbHOM paboThl. B Kkomiiekce mpejcTaBlieHbl 3aaHus M TECT, OXBATHIBAIOLIUE BCE
pas3zielibl Kypca, KOTOpbIE MTO3BOJISIT IIPOBEPUTHh YPOBEHb YCBOEHHUS M3yueHHOro Matepuana. Ilpexnae
YeM MPUCTYIUTh K BBHITOJHEHUIO 3aJJaHUM Il CAaMOCTOSITENIbHOM paboThl, CTyIeHTaM HEOO0XOIMMO
IpOCIylIaTh KypC JIEKUMH MO JaHHOMY paslelny, H3Y4YUTb DPEKOMEHIYEMYIO JIUTEparTypy U
MPUCTYNHUTHh K BBIMOJIHEHUIO 3afanus. Paboyas mporpaMMa COAEpKHUT TakkKe CIHUCOK BOIPOCOB K
3a4eTy M0 U3y4aeMOM JUCHUILIMHE.

CryneHTtam, U3y4alOIIUM IUCHUIUIHHY “YHCIeHHBIE METOABI PEKOMEHIyeTCs: 00s3aTeIbHOoe
MOCEIICHUE JICKIIUI TMpernojaBaTelisi, IMOATOTOBKAa K J1ab0OpaTOpHBIM 3aHATHAM (MpopadoTKa
MaTepuaoB JEKIUNA, PEKOMEHJOBAaHHON y4eOHOU JTUTepaTyphl), akTUBHAS paboTa Ha 1a00PATOPHBIX
3aHATHSIX, BBIIIOJIHEHUE M cjadya B yKa3aHHBIA IPENOAaBaTeIeM CpPOK JIOMAIHUX U KOHTPOJIbHBIX
paboT, 3a1aHui AJI CAMOCTOSITENIbHOM paOOTHI.

Ha nabopaTopHbIX 3aHATUSX 3a/JaHusl pPACCUMTAHbl Ha CaMOCTOSITEIbHYIO pa3paboTKy
mporpaMM, WX OTIAAKy M TeCTHUpOBaHHE. BpIOOp MporpaMMHOrO CcpeacTBa Hjsl pelieHus
[IOCTABJIEHHOW 3a/Jayd CTYJEHTOM OCYLIECTBIIIETCA 10 CBOEMY YCMOTPEHHIO (3TO MOXET OBITh
JMeKTpoHHas Tabmuua; s3bIk [lackanbe ¢ ero rpaduUyecKUMU BO3MOXKHOCTSMHU; MPOTPAMMHBIE
CPEJICTBA, OPHUEHTUPOBAHHbIC HAa pEATM3ALUI0 MATEMAaTUYECKUX pACUETOB; S3bIKH BHU3YaJbHOI'O
POrpaMMHUPOBAHUS, IO3BOJISIIOIINE CO3/1aBaTh COBPEMEHHBII MOJIb30BaTENbCKUI HHTEpdelic u p.).
Hawnnyuminii BapuaHT — HMCIONB30BaHUE CTYACHTOM B XOJI€ pea3alluy NMPAKTUYECKOrO 3aJaHUS
HECKOJIbKUX NPOTrpaMMHBIX cpelcTB. Ilpu BbIMOMHEHHMH 51a0OPAaTOPHOIrO MpakTHKyMa 3ajadel
CTyJEHTa SBJIIETCS IOJyYEHHE JIOCTOBEPHOIO pe3yJibTaTa C KOHTPOJEM €ro TOYHOCTHU. BaxHoe
3HayeHue umeeT (opMa TpeACTaBICHUS pe3yJabTaTOB, KOTOpas YKa3bIBaeTCsd CTYyJEHTaM
npenojaBaTesneM.

9.2 Memoouueckue pekomenoayuu 011 npenooagameeil

Kypc “Uucnennble MeTOIbI” BKIIOYAET B Ce0 M3yuy€HUE AIIEMEHTOB TEOPUU IMOTPEIIHOCTEN U
TEOPHUH MPUOIIMKEHUH, OCHOBHBIE YHCIIEHHBIE METO/IbI aJreOphl 1 MaTeMaTHYeCKoro aHainu3a. B Hem
paccMaTpuBalOTCS PA3IMYHbIE METOJbl MOCTPOEHUS MHTEPHOJISLIUOHHBIX MHOTOYJIEHOB, BOIPOCHI
YUCICHHOro Iu(pdepeHIUpoBaHUs M HMHTETPUPOBAHUSA, a TAKKE YHMCICHHOTO peIIeHUs
i depeHIMATbHBIX YpaBHEHUM M YpaBHEHMH B YaCTHBIX MPOU3BOJAHBIX. | J1aBHasi 0COOEHHOCTH
00y4YeHMsI OCHOBaM YMCJIEHHBIX METOJOB CBf3aHA C MHTEHCU(UKAIMEH MPOLECCOB UCIOIb30BaHUS
Pa3IUYHBIX CHEIUATU3UPOBAHHBIX MAaTEMaTHMUECKUX IaKeTOB M CHUCTEM IPOrpaMMHUPOBAHUS
BBIUMCIUTEIBHBIX METOJIOB, KaK HWHCTPYMEHTAa pEUIeHMs NPUKIAAHBIX 3agad. leopus
NpUOIIKEHHOTO  pEelIeHMs] MaTeMaTHYeCKMX 3aJad [OCTOSHHO TIIOMOJIHSeTCs Bce Oouee
COBEpPILEHHBIMH YMCICHHBIMH MeTolaMHu. Bce 3To TpeOyeT ompeaeneHHOro ypOBHsSI HMOHUMAaHMA,
KOTOpPBI HEOOX0IMMO 00€CTIeYUTh B paMKax JAUCHUIUIMHBI "YHCIeHHbIE METOBI".

JIMCUMIUIMHA OCHOBBIBA€TCSI HA 3HAHMSX, IIOJIYYEHHBIX CTYyA€HTaMU IIpU H3YYEHHH
quciuIuine - “Anrebpa”, “Martemarnueckuil aHanu3”. HaBblkM, TMOJy4eHHblE TpU H3YyYEHUU
JUCLUIUINHEL “UUCIEHHbIE METOIBI”, MCIONb3YIOTCS CTYJE€HTaMH IIPU BBINOJIHEHUHM KYpPCOBBIX H
JTUTITIOMHBIX pa0oT.

[Tporpamma oOyueHust Kypca “YUucieHHble METOABI” TOJKHA COCTOATh U3 CIIEAYIOLINX ITAIOB.
Bo-nepBbIX, 3TO OCBOEHHE MNporpaMMupoBaHuss Ha OBM © HCHONB30BaHUS MAaTEMaTHYECKUX
NIAaKETOB M MPOTPaMMHBIX CPEICTB, OPUEHTHPOBAHHBIX HA PEATU3ALMI0 MaTEMaTHUECKUX PAaCUYETOB.
Bo-BTOpBIX, 3TO OCHOBBI YHMCIIEHHBIX METOJIOB, COJEpXKalllie H3JI0KEHUE KIACCHUECKUX 3ajau
anredpbl ¥ MaTeMaTHuecKoro aHaiau3a. OCHOBHOE BHHUMAaHHE JOJDKHO OBITh YAENEHO BhIpaOOTKE



MPAKTUYECKNX HAaBBIKOB Y CTYyIEHTOB. Teopermueckoe OOOCHOBAaHHME METOIOB PEKOMEHIYETCs
MPUBOJIUTH JIUIIh B TOH Mepe, B KaKOW OHO HEOOXOJMMO JUIS JIYYIIEr0 YCBOCHHS W MPAKTHYECKOTO
npuMmeHeHus. [Ipu U3ydeHuH TUCHUIUIMHBI HEOOXOAMMO oOpaliaTh BHUMAaHHE CTYACHTOB Ha €€
MPHUKJIATHOM XapakTep, Ha TO, TJe U KOrJa U3ydaeMble TCOPETHUCCKHUE TOJ0KEHUS U TPAKTHYCCKUE
YMEHHSI MOTYT OBITh HCIOJB30BaHBI B Oyaymield JesITENTbHOCTH, a TaKXKe IOA4YePKUBAThH
OCOOCHHOCTH, BO3HHMKAIONIUEC TIPH IPOrPaMMHPOBAHHMM BBIYHCIUTEIBHBIX 3a1ad. V3noxeHue
MaTepuaia HeoOXOAuMO BEeCTH B (hopMe, JOCTYIMHOW MOHMMAHUIO CTYACHTOB. MeETObl M3II0KECHUS
y4eOHOro Marepualia ClielyeT BBIOMpPAaTh, UCXOMAS M3 TOr0, KAKOW M3 HUX HauOoJee MpUeMIIeM IS
Jy4IIer0o KOHTaKTa CO CTyJASHTaMH M JIy4llIero YCBOCHHS MMHU ydeOHOro marepuana. C Ienbro
CUCTEMATH3allMK W 3aKPEIUICHUS IOJYyYEHHBIX TEOPETHYCCKUX 3HAHWU M IMPAKTHYCCKHX YMEHUH
PEKOMEHIIYEeTCSI TPEAYCMOTPETh CaMOCTOSITENIbHYIO paboTy cTyaeHTOB. Jliisi MpoBEepKH 3HAHMIA
CTYJICHTOB PEKOMCHJYETCS 10 OKOHYAHUH HM3y4YCHHS pa3/IejOB MPOBOIUTH KOHTPOJb, KOHTPOJb
ClIelyeT TPOBOJMUTH B BHUJAC TECTOBBIX 3aJaHUI, KOHTPOJBHBIX W JIA0OPATOPHBIX PabOT, YCTHBIX
co0eceI0BaHUMA.

10. TIlepeuyenb  HHGPOPMANUOHHBIX  TEXHOJOTHI, HCHOJb3yeMBIX  NPH
OCYLIECTBJICHMH O00pa30BaTeJIbHOIO IMponecca M0 JAUCHHMIVIMHE (MOAYJIIO0),
BKJIIOYAsl [epeYeHb MPOrPaMMHOIO olecrneyeHMs:i W HUH(OPMALMOHHBIX
CIIPABOYHBIX CHCTeM (IIPH HEOOXOAUMOCTH)

1. o6opynoBaHHbBIE ayTUTOPHH (TIEPCOHATBHBIE KOMITBIOTEPHI);

2. aynuoBM3yalbHble, TEXHUYECKHE U KOMIIBIOTEPHBIE CPEJACTBA OO0y4YeHMs (KOMIIbIOTEpHas

crcTeMa aBTOMAaTH3alllH, MaTeMaTHYeCKUX BbraucieHuil Derive, mpodeccrnonanpHast cpeaa ams

BBINOJIHEHUS BbluMciIeHuid Maple, snexTponHble Tabmuisl Excel, cucrema nporpaMMupoBaHus:

Turbo Pascal, o6bexTHO-OpueHTHpOBaHHAs cpena: Delphi) u ap;

3. UCIIOJIb30BaHME CIIali/I-IPEe3eHTALUI TPU IPOBEACHUY JIEKIUH U OTAEIbHBIX CEMUHAPOB;

4. Ucnonb3oBaHue Bu3yanbHbIX MarepranoB Ha DVD-nocurensx;

5. KoHcynpranus 1o BonpocaM AUCHUILUIMHBI HOCPEICTBOM 3JIEKTPOHHOM MOYTHI.

B pamkax yueOHOTO Kypca HCIOIB3YIOTCS AJIEMEHTHl TAaKUX IMEAarorHuecKUX TEXHOJOTHH, Kak
npobnemHoe obyuyenue, MKT-rexHonoruu, cienyromnue BUAbl aKTUBHBIX U MHTEPAKTHUBHBIX (opm
NIPOBE/ICHUST 3aHATHI: Pa300p KOHKPETHBIX CHTYallMd, TEXHOJOTHS COTpyAHHYecTBa (pabora B
MaJIbIX TPYIIax), KOJJIEKTUBHASI MBICIUTEIbHAS AEATEIbHOCTD, TEMAaTHYECKUE IUCKYCCUU.

Pazbop xonkpemHuuix cumyayuy 3aKIIOYACTCs B aHATM3E€ U OLEHKE Pa3JIMYHBIX YHCICHHBIX
METO/IOB PEIICHUs 3a/1a4 BHIYMCIUTEILHOW MaTEeMaTHKH.

Temamuueckue Ouckyccuu — TPEANONArarOT OOCYKIEHHE MPOOJIEMHBIX BOIPOCOB MEXKILY
rpymamMu 00yJarouXxcs, apryMEHTHPOBAHHO OTCTAaWBAIOIINX ONPEACIEHHYIO TOUKY 3PCHUSI.

Ilpobnemnoe obOyuenue CBOOUTCS K CTUMYIUPOBAHUIO CTYJEHTOB K CaMOCTOSITENbHOM
«00bIUe)» 3HAHWM, HEOOXOIUMBIX JIJISl PeIICHHS KOHKPETHOM 3a/1a4H.

Texnonoeus compyonuyecmea (padboTa B MaJbIX IPYIIax) COCTOUT B (GOPMUPOBAHUM YMEHUI
¢ pexTHBHO paboTaTh COOOIIA BO BPEMEHHBIX KOMaHAaX M Tpymmax M JOOMBAThCS KaueCTBEHHBIX
pe3yNIbTaTOB MPHU BEIOOpE METO/Ia PEUICHHS 3aauH, AITOPUTMA €€ PEIICHUsT U peaTn3alluil PerieHHs
¢ ucnoJsib3oBanueM JDBM.

Yoenvuuiii gec 3anamuii, nposooumslx 6 UHMEPAKMUBHBIX hopmax, onpedeisiemcs 2NA8HOU
yenvlo (mMuccuetl) npocpammul, OCOOEHHOCMbIO KOHMUHSEHMA O0YUAIOWUXCA U COOEPAHCAHUEM
oucyuniunsl « ducnenuvie Memoowvly», U 68 Yeiom 8 yueOHOM npoyecce OHU COCMAGIAION He MeHee
29,7% ayoumopnwix 3anamuii (onpedensiemcsi mpebosanusimu @IOC ¢ yuemom cneyugpuxu OOII).
3anamus nekyuoHHo2o0 muna OJisl COOMEEeMCmMEYIOWUX 2PYNn CIMYOeHmMOo8 He MO2Ym COCMASIAmMb
oonee 36,6 % ayoumopnuix 3anamuii (onpedensiemcs coomsemcmayrouwum PI'OC).



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

Jns  ocymecTBieHus: 00pa30BaTENLHOTO TMpoLEcca M0 AMCHUIUIMHE «HucieHuvie Mmemoobvly
(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) KOMIBIOTEPHBIMU KJaccaMd JJisi TMpPOBEACHUsS J1aOOpaTOPHBIX 3aHATUH, OCHAIIEHHBIMH
KOMITBIOTEPAMH C MHUHUMAQJIBHBIMUA CHUCTEMHBIMU TpeboBanusimu: IIpoueccop: 300 MHz u Boie;
omnepaTtuBHas mamATh: 128 MO u BbIle; Apyrue yCTPOMCTBA: 3BYKOBas KapTa, KOJIOHKH; YCTPOHCTBO
it urenust DVD-nuckos (ayn.7208)

12. Nnble cBeiennsi ¥ (MJIM) MaTePUAIIbI

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

Jns  oOecnieueHus: 00pa3oBaHUS WHBAIMIOB M OOYYAOIIUXCA C  OrPAaHHYCHHBIMH
BO3MOXXHOCTSIMU  37I0POBbsI  pa3pabaThIBacTCs aganTHpOBaHHAs oOOpa3oBareibHAas IMporpamma,
WH/IMBUYAJIbHBI YYeOHBIH TUIAH C Y4ETOM OCOOCHHOCTEH WX INCUXO(PHU3UYECKOTO pPa3BUTUS WU
COCTOSTHUSI 3]I0POBBSI.

OOyuenue 00y4aroImUXCs C OrPaHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0OPOBbSI OCYIIECTBIISICTCS HA
OCHOBE 00pa30BaTEILHBIX IPOrPaMM, aIalITHPOBAHHBIX I 00YUEHHUS yKa3aHHBIX 00yUJarOIuXCsl.

OOyuenue 1o 00pa3oBaTEIbHON MPOrpaMMe MHBAJIHIIOB U OOYYAIONIMXCS C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3JIOPOBBS  OCYIIECTBIISIETCSI  (DaKylIbT€TOM C  y4eTOM  OCOOCHHOCTEH
NCUXO(H3UUECKOTO PAa3BUTHS, WHIUBUAYAJIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3JJ0POBbS TaKHX
o0yJarouuxcs.

YHUBEPCUTETOM CO3AAIOTCS CHEIHAbHbBIE YCIOBHS I MOIYYeHHsI BBICIIEIO 00pa30BaHuUs 1O
00pa30BaTeILHBIM IMPOTPAMMaM O0YJAFOIIUXCS C OTPAHUICHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBSI.

12.2 3anamus, npoeooumole 6 UHMEPAKMUBHBIX hopmax

O6beM ayiuTOpHOI
Ne Pasnen, rema paboTsI
wn [ — B HHTEPAKTHBHBIX dhopmax ®opMbl pabOTHI
0 BHJIaM 3aHATHUH (4ac.)
Jlexkir. [Tpaktru | JIaGop.
1 Paznen Nel. Teopus 2 2 npoOyieMHas JTeKIUs
IIOTPEUIHOCTEM. pabota B  MalbIX
rpymmax
2 Pazgen Ne2. Pemenue 2 2 pOOJIeMHAsT JICKITUS
CUCTEM JTUHEHHBIX pabota B  MalbIX
YPaBHEHHUH. rpynmnax
3 Pasnen Ne3. Pemenue 2 2 npoOJIeMHas JTEKITUS
HEJIMHEHHBIX YPABHEHUH U pabota B  MalbIX
CUCTEM HETTMHEHHBIX rpymmax
YpaBHEHUU.
HUTOTI'O no gucuuninue: 6 6

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

(Pamunus, unuyuanst u doadxcnocms npenodasamens (ei))




Maket paboueld mporpaMMbl TUCHIUIUIAHBI (MOYJIsI) pa3paboTaH B COOTBETCTBUU C MPHUKA30M
Muno6pHayku Poccun ot 19.12.2013 Ne 1367, onoOpeH HaydHO-METOAMYECKUM COBETOM (TIPOTOKOJT
Ne 8 o1 09.04.2014 r.) u yTBep:kaeH MprKa3oM pekTopa ot 23.04.2014 Ne 224/10..

Maxker 0OHOBIEH C TOMpaBKaMU B YaCTH MOMANMUCEH HA TUTYIBHOW cTpaHUIlE, 1.3 go0aBieHa
CTpOKa HJsl yKa3aHHUs 4YacoB, MPOBOJUMBIX B aKTUBHOM W MHTEPAKTUBHOHU ¢dopMax oOydeHus,
no6asiieH 1. 12.1 Oco0eHHOCTH pean3aluyl AUCHUILTHHBI 11 MHBAIUIOB U JIUI] C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMU 310p0oBbs (TipoTokosT HMC Ne 6 ot 15.04.2015 r.), yTBEp>KI€H NMPUKA30M PEKTOpA.



