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JIMCT BHeCeHUsI U3MEHEeHU I
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(npotokon Yuenoro coeta pakynpreta Ne 6 ot 3 .03 2016 )
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1. IlepeyeHp NJIAHMPYEMBIX Ppe3yJbTATOB OOy4YeHUS] IO JUCHHUIIMHE
(MOyJII0), COOTHECEHHBIX € IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHSA
OCHOBHOIl 00pa3oBaTe/IbHOH IPOrPaMMBI

0o0pa3oBaHHue

44.03.05 Ilemaroruyeckoe

B pesyabrarte ocBoennss QOII 6akanaBpuaTa 00y4arommics 10J1KeH OBJIA/IeTh
CJIeAYIOIIUMHU pe3y/JbTaTaMu 00y4eHusl 10 JUCHUILUINHE (MOAYJII0):

pelieHuid B 00JIaCTH TPOrPaMMHOTO
obecriedeHUss M KOMIIbIOTEpHOU
00paboTku HHPOpPMALIUU

Koow Pe3yabrarsl ocBoenuss OOII IlepeyeHb MIaHNUPyeMbIX Pe3yJbTATOB
Komnemenyuu .
" Cooeparcanue komnemenyuii™ 00y4eHHsi 0 THCHHILIHHE

CIIK-2 crocooeHd HUCIIONIB30BAaThL | 3HaTh: MeTompl W TpHeMbl (opMalu3allid |
MaTeMaTHYECKUI ammapar, | #TOPUTMU3ALNN 33131,

METONOTOIHIO DOrDaMMIDOBAHHs 1 | CHHTAKCHC SI3BIKOB IPOTPaMMHUPOBAHUS

A porp p (Anropurmrdeckuii s3bIK, Basic, Pascal, Python,

CO-BPCMCHHBIC KOMIIBIOTEPHBIC | C Java, Prolog, Lisp), ocobeHHOCTH

TEXHOJIOTHHA JUIA pcanmu3alyy | mporpaMMHpOBaHMS Ha  BBHIOPAaHHOM  SI3BIKE,

AQHAJIMTUYECKUX M TEXHO-JOTUYECKHX | CTaHAapTHbIC oubmmorexu A3bIKA

NIPOrpaMMUPOBAHHS;

CTPYKTYpbl JIaHHBIX M QITOPUTMbI pELICHUS
TUMOBBIX 3a1ad, oO0JacTM ¥ CHOCOOBI X
MPUMEHEHNS;

METOHOJIOTUH pa3paboTKu HPOrPaMMHOTO
obecIieueHus;

TEXHOJIOTUH IIPOTPaMMHUPOBAHUS;

METOZBbl U TPHEMBI OTJIAAKU NPOrPaMMHOTO KOJIa,
THOBL W (QOpMaTel cooOmeHuil 00 omuoKax,
HpenyHpexICHUI;

YMeTh: HCHOJB30BaTh METOABI W MPHUEMBI
(dbopManuzanyu U aNrOpUTMH3ALMH TOCTABICHHBIX
3ajad;

UCIIONIb30BaTh  (DYHKIHOHAJIBHBIE BO3MOMXHOCTH
KOMITWJISITOPOB,  TPAHCISITOPOB, OTJIQAYUKOB U
WHTETPUPOBAHHBIX  CpeA  pa3padOTKH s
HaIMCAHUs U OTJIAJKU IPOrPaMMHOTO KOJa;

MIPUMEHSTH CTaHIapTHEIE ANTOPUTMBI B
COOTBETCTBYIOIIUX O0JIACTSIX;

MIPUMEHSTH BEIOpaHHBIC SI3BIKA
MIPOTPaMMHUPOBAHHS TUTS HaTIMCAHUI
MIPOTPaAMMHOTO KOJIa;

WCIIOJIb30BaTh BBIOpPAHHYIO cpexy

NPOTrPaMMHpPOBAHUSI W CPEICTBAa  CHUCTEMBI
yrpaBieHus 0a3aMu JaHHbIX;

BBISBJIATh OMIMOKM B  NPOrPaMMHOM  KOJE,
NPUMEHSTh ~ METOJbl W NPUEMBl  OTJIaJIKH
MPOTPaMMHOTO KoJ1a, MHTEPIPETHPOBATh
cooOreHnst 06 omMOKax v IpeTyNpexICHNUS;
Brnaners: HaBbIKaMH COCTaBJICHUS
(hopMann3oBaHHbBIX OTIMCaHUH pemeHunit
MOCTABJIEHHBIX 3a/1a4;

HaBBIKAMU  Pa3padOTKH AITOPUTMOB  pEIIECHUS
MOCTABJICHHBIX 32/1a4;

OMBITOM  TNPUMEHEHHsS  BBIOPAHHBIX  SI3BIKOB
MPOrpaMMUPOBAHUSI JUIst HAIHCAHUS
MPOrpaMMHOTO KOJIa;

BJIaZIeTh METOJAMH aHalli3a, POBEPKHU M OTIaIKU
MCXOJHOTO POrPaMMHOTO KOJIa;

nnrepdeiicom u (YHKIIMOHATEHBIMH
BO3MOXKHOCTAMHU Case-CpeiCTB AJsl CTPYKTYPHOTO
1 00BEKTHO-OPHEHTHPOBAHHOTO ITPOEKTUPOBAHMUS;
COBPEMEHHBIMHU (hopMann30BaHHBIMU




MAaTEMaTHICCKIMH, UH(POPMALIHOHHO-
JIOTHYECKUMH u JIOTHKO-CEMaHTHIECKUMHU
MOJEISIME M METOJaMH IIPEACTaBICHHs, cbopa u
00paboTku uHpOpMAaIHH;

METOJaMH TPOTPaMMHPOBAHUSI U HAaBBIKAMH
paboThl ¢ MareMaTHYeCKUMH MaKeTaMh IS
peureHus

2. Mecto nucuuninnbl B cTpykrype OOII 0akanaBpuara

JuctumnuHa «YuCIeHHbIE METOAB» OTHOCHTCS K BapUaTUBHOW YacTH
«[IpodeccroHanbHOTO UKIIA» OCHOBHOW 00pa30BaTEILHON MPOTpaMMBbI IMOATOTOBKH
OakanaBpoB HampaBieHus 44.03.05 Ilenaroruyeckoe o0pa3oBaHMe W SIBIISCTCS
00s13aTEIPHON JUCITUTUTHHOM.

JlucrumimHa (MOyJb) M3ydaeTcss Ha _ 3 Kypce B _ 6 cemecTpax.

3. O0bem auCHUILVIMHBI (MOAYJIS) B 3a4eTHBIX EAMHHUIAX C YKA3aHUEM
KOJIMYECTBA AKAJeMUYECKHX YAaCOB, BbIICJCHHBIX HA KOHTAKTHYK PpadoTy
o0yyariumuxcs ¢ npenogasaresieM (M0 BUIAAM 3aHATHH) U HA CAMOCTOATEILHYIO
padoTy o0y4arommxcsi

O6mast TpynoeMkocTh (00beM) AMCIHUILUIUHBI (MOJYJIS) COCTaBIISIET 3
3adeTHbIX enuuuil (3ET), 180 aKaJIeMUYECKHUX YaCOB.

3.1. O0vém oucyunaunsvt (M00yJs1) no eudam y4eOHvIX 3anamuil (¢ yacax)

Bcero uacos

JUIS OYHOH | Aus 3209HOM
O0BbéM IMCHMIVIMHBI bopMeI J04HO-3209HO

00yueHus opmsr
o0yueHust

OO6mas Tpy10€MKOCTb JUCHUILIUHBI 180

KoHnrtakTHas paboTa 00yyarmuxcs ¢ IpernogaBareaemM
(o BujaM yueOHBIX 3aHATUM) (BCEro)

AymutopHas pabora (Bcero**): 54

B T. YHCIJIC:

Jlexknuu 18

CemuHapbl, NPAKTUYECKUE 3aHITHUS

IIpakTHKyMBI

JlabopatopHbie paOOTHI 36

B T.4. B aKTUBHBIX HHTEPAKTUBHBIX (popMax 12

BreayautopHas pabora (Bcero**):

B tom uucne, unauBuayanbHas padoTa 00y4aromuxcs
C MPEMNoJIaBaTeJIeM:

Kypcosoe npoektupoBanue

I'pynmoBast, uHAMBHIYyaIbHAS. KOHCYJIbTAUS U UHBIE
BU/Ibl Y4EOHOMU AESATENbHOCTH, TPEAYCMaTPUBAIOIINE
IPYNIOBYIO WIM UHAUBUAYATbHYIO pabOTy
oOy4Jaronuxcs ¢ npenojiaBaTesieM




Bcero yacos

s OYHOM | I 3209HOM
O0bEéM TUCHUILIMHBI dopMBI /ouHO-3204HOI

o0yueHHs dopmsr

o0OyueHust

TBopueckast paboTta (3cce)
CamocTosTenbHas padoTta o0ydaronuxcs (Bcero**) 90
Bua npoMexxyTodHOM aTTecTaliu 00yJaroIierocs Dx3ameH(36)
(3auet / PK3aMEH™***)

4. Copep:kaHue TUCHUIUIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOE IO TeMaM
(pa3aenamM) ¢ yka3aHHeM OTBEJEHHOI0 HA HHUX KOJUYECTBA aKaJAeMHYeCKUX
YacoB M BUJ0B y4eOHbIX 3aHATHH

4.1. Pazoenvt Oucyuniunvl (M0OOyasa) u mpyooemMKocms HO 6UOAM YUEOHbIX
3aHamuil (6 akademuueckux 4acax)

01 OUHOU (hpopmbl 00yUeHUA

4 Buabl y4eOHbIX 3aHATHI, BKIIOYAs
5 CaMOCTOSITEIbHYI0 Pa00Ty 00y4aroIMXCs
§ % B M TPY10€MKOCTD (B 4acax) ®opmeI
Ne Pasznen 8 E § ayIuTOpHBIE caMOCTOSITeIbHAS TeKyILIero
n/n AU CIUILINHbBI 2 y4eOHbIe 3aHITHSI pabora KOHTPOJISt
a 00yuaroumxcs ycIneBaeMoCTH
BCGFO JIEKIHHU CEeMHUHAPBI,
npaKkTH4ecKue
S3aHATHSA

1. | Teopus morpemHocTeN. 32 2 4 22 Jlaboparopnas

paborta

2. | Pemienue cucrem 42 6 12 24 Jlaboparopnas
JIMHENHBIX YpaBHEHUH. pabota

3. | Pemrenue HeMHENHEBIX 34 4 8 22 JlaGopaTtopHas
YpaBHEHUH U CUCTEM paborTa.
HEJIMHENHBIX YcTHBIM onpoc.
YpPaBHEHU.

4. | UnTepnonupoBaHue 40 6 12 22 JlaGopaTtopHas
¢bynkuuit. Metoabl pabora.
HAWITYYIIETO [TIpoBepka
PUOTIKEHUS. KOHCIIEKTa.

5. | UucnenHoe 22 6 6 10 JlaGopaTtopHas
muddepeHMpoBaHue U pabora.
VHTETPUPOBAHNE. YcTHBIN onpoc.

0. | YucneHHbIE METOIBI 24 3] 3) 12 JlaboparopHas
pelieHus pabora.

Qg depeHIranbHbIX
YPaBHEHUM.

7. | YucnenHoe 26 8 8 10 JlaboparopHas
MHTETpUPOBaHUE pabora.
muddepeHIranbHbIX
YpPaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX.




4.2 Cooeporcanue oOucuyunaunvl (M0OOyI1), CMPYKMYPUPOBAHHOE NO MeMaAM
(pazoenam)
Ne | HaumeHoBaHMe pasjeiia
Conep:xkanue
n/n JUCHUILINHBI
1 Teopus norpemHocTei.

Cooeporcanue 1eKYUuoHHO20 Kypca

1.1. | Teopus norpeumHocTe. [Tpubnmmxennble uncna. Ilonarue norpemHocT. JledcTBus Hajg
npuOIMKeHHBIMU  yMciaaMu.  [lorpemHocTd  BBIYMCIIEHUH.
Hcrounnku morpemHocTeid. AOCOMIOTHAasE W OTHOCUTEIbHAs
IOTPEIIHOCTH. BepHble 3HaKH, CBS3b KOJIMYECTBA BEPHBIX 3HAKOB
U OTHOCHUTEIIBHOM morpemHocTH. [IpaBwiia okpyrieHus H
IOTPEIIHOCTD OKPYIJICHUS.

Temobl npakmulteCKux/cemuHapCKux 3aHAMUU

1.1 | Teopus norpeumHocTex. Teopuss mnorpemHocreid. [lpubmmxennble uncna. IlonsTue
norpemHocTd. JlefictBus Hax OpUOIMIKEHHBIMH — YHCIIAMM.
ITorpenHOCTH BBIYMCIECHUMN.

1.2 | Ucrounuku Hcrounuku mnorpemHocTedl. AOCOIIOTHAasE W OTHOCUTEIbHAs
IIOTPEUIHOCTEM. IIOTPEIIHOCTH. BepHbIE 3HAaKM, CBSI3b KOJMYECTBA BEPHBIX 3HAKOB
AbGconoTHas 1 U OTHOCUTENBHOW morpemHocTd. [IpaBuna oxkpyrieHus u
OTHOCHTEJIbHAs MIOTPELUIHOCTh OKPYTJICHHUS.

IIOTPEIIHOCTH.
2 Pemienue cucreM JIMHEHHBIX YPABHEHUIA.
Cooeporcanue 1eKYUuoOHHO20 Kypca

2.1 | Pemrenune cucteMbl | Meton [Maycca (cxema e ITMHCTBEHHOTO JICJICHMUS).

JUHEWHBIX  YpPABHEHUN:
TOYHBIE METO/BI.

2.2 | Pemenue cucreMsl | IlonHble MeTpuYecKue IpoCTpaHCTBA. TeopeMa O CKUMAKOLIUX
JUHEMHBIX  ypaBHEHUU: | OTOOpaXXEHUsIX B IIOJIHOM METPUYECKOM IPOCTPAHCTBE U €€
UTEpaIMOHHbIE METOIbL. | ciencTBUs. [IpuMeHeHne TeopeMbl 0 CKUMAIOLIUNX 0TOOPaKEHUIX

IIPU PELICHUH CHUCTEMBI JIMHEWHBIX YPAaBHEHMI: METOJ MPOCTBIX
UTEpaLnil.
2.3 | Meron 3eiens. Merton 3erinens. [IpakTrueckue cxemsl pemeHust Ha 9BM.
Temobl npaKmu'JBCKUX/CeMUHapCKMX 3AHAMUL

2.1 | Pemenue cucreMsl | PemeHue cucTeMbl JMHEHHBIX YypaBHEHMH MeronoM [aycca
JUHEMHBIX  ypaBHEHUH: | (CXeMa €IMHCTBEHHOIO [EJIEHHs) C HCIIOJIb30BAHUEM TaOJIuI]
TOYHBIE METO/BI. Excel.

2.2 | Pemenue cucreMsl | PemeHue cucTeMbl JIMHEWHBIX YPABHEHU . TOUHBIE METO/BI.
JVUHEWHBIX  YPABHEHUWU:

TOYHBIE METO/BI.

2.3 | Pemenue cucteMsl | PemmeHne cucTeMbl JIMHEWHBIX YPaBHEHHM METOJOM IIPOCTOM
JUHEMHBIX  ypaBHEHUWU: | UTEpauun ¢ Hcnosnb3oBaHueM OBM. Pemenue cucrtemsl
ATEPAUOHHBIE METO/IBI. JIMHEMHBIX YpPaBHEHUW METOJIOM 3€WlieNii C HCIOJIb30BaHUEM

OBM.

2.4 Penrenue cuctemsl | PellieHne cucteMbl JTUHEWMHBIX YpaBHEHUH METOJIOM 3eWens ¢
JUHEMHBIX  ypaBHEHUW: | ucnoiap3oBaHueM JBM.

WUTEPAlMOHHBIE METO/BI.

2.5 | Pemenue cucreM | Pemenue cucreM nuHeMHbIX ypaBHeHU MeToqoM MonTe-Kapio.
JUHENHBIX  ypPaBHEHUU

MeroaoM MonTte-Kapio.




HaumenoBaHue pasjaesa

Conep:xanue
n/n JTUCIHUILINHBI
2.6 Pemenue cucteM | Pemenne CHUCTEM JIMHENHBIX YpaBHEHUH METOJ0M
JUHEMHBIX  ypaBHEHUH | OPTOTOHAIU3ALHNH.
METOA0M
OpPTOrOHAJIU3ALNH.
3 Pemienue HeJIMHEHBIX YPABHEHUH M CHCTEM HEJIMHEHHBIX YPaBHEHHH.

Cooeporcanue 1eKYUuoHHO20 Kypca

3.1.

Pemenne HeIMHEWHOTO

YpaBHEHHUS.

Otnenenue kKopHel ypaBHeHUs. [IpuOnMKeHHOE BBIYHCICHUE
KOPHsI YpaBHEHHS C 3aJJaHHOW TOYHOCTHIO METOJIOM IMOJIOBHUHHOTO
nenenusi. IlpakTudeckas cxema BBIYMCIECHUS TNPUOIMKEHHOTO
3HAYEHUS KOPHsSI ypaBHEHHUS C 3aJaHHOW TOYHOCTHIO METOJIOM
IIPOCTON UTEPALUH.

3.2

ITousTue
Hrerotona
CHCTEMBI
YpaBHEHUU.

o MeToe
perieHus

HEJIMHEHHBIX

Meron  HplooToHa  penieHuMss — HEJIMHEWHBIX  ypaBHEHU.
[IpakTuueckoe npuMeHenre Meroaa HeroToHa 7151 cucTeMbl ABYX
HEIMHEWHBIX  YpPaBHEHHMH C  JBYMS  HEU3BECTHBIMH  C
ucrnosb3oBanueM JBM.

Temuvi npakmuqec;cux/cejw

UHADCKUX 3AHAMUL

3.1

Pemenne  HeIMHEHHBIX
ypaBHeHu. OTtaeneHue
KOpPHEH.

Otnenenue KOpHEM u

ucnoiib3oBanreM DOBM.

ypaBHeHUs1  Tpaduyeckoe

3.2

Pemenue  HenmHeHHBIX
YpaBHEHUU. Meton
MOJIOBUHHOTO JICJICHUSI.

Pemennie HenuHelHbIX ypaBHeHUU. [IpuOamkeHHOE BhIYMCIEHUE
KOPHsI ypaBHEHMS C 3aJJaHHOW TOYHOCTBbIO METOJIOM IOJIOBUHHOIO
JCIICHUS.

3.3

Pemenne  HeIMHENHBIX
YpaBHEHUM. Meron
MIPOCTOMN UTEpaIUH.

[TpakTyeckas cxema BBIYMCICHUS NPUOIMKEHHOTO 3HAUYCHHS
KOpHsSl YpPaBHEHMsI C 3a/laHHOM TOYHOCTHIO METOJOM IPOCTOM
UTEpalyH.

3.4

Pentenne CHCTEM
HEJIMHENHBIX YpaBHEHUH
meTtooM HrroToHa.

Meron  HproroHa  pelleHHMs — HEIMHEWHBIX  YpPaBHEHUM.
IIpakTHueckoe npuMeHeHne Merona HproToHa U1 CUCTEMBI ABYX
HEJIMHEHHBIX  ypaBHEHUHM C  JIBYMS  HEU3BECTHBIMH  C
ucnonb3oBanuem OBM.

NuTepnonuposanue pynkumidi. MeToapl HAWIy4lIero npuoJInuKeHus.

Cooeporcanue 1eKyuoHHO20 Kypca

4.1

Yucnennas
MHTEPIOJIALINS.
Anrebpanyeckuii
MHTEPHOJIALIMOHHBII
MHOTOYJICH: dbopma
Jlarpanxa.

[TocTpoeHre WHTEPIONSIIMOHHOTO MHOTOWIeHa Jlarpanxka s
dbyHkuy, 3agaHHod  Tabmuimei.  OleHKa  MOTPEeNIHOCTH
WHTEPIOJIMpOBaHus 1o ¢popmyiie Jlarpanxka.

4.2

Anrebpandeckuii
WHTEPIIONSIIMOHHBIN
MHOTOYJICH: dbopma
HrroToHa.

Beruncnenne pasneneHHbIX pasHocTted. IlepBelii u BTOpOWM
MHorouneHs! HproTtona. IIpakTuueckass oOlleHKa NOIPENIHOCTH
uHTeprionupoBanust 1o Qopmynam HpioToHa. VYmiaoTtHeHue
Tabnui QyHKIUH.

4.3

Mertobl HAWTYYIIIETO
NpUOIINKEHHUS.

JIucKpeTHbIN BapuaHT CpeIHEKBAIPaTHUECKUX MPUOIUKEHUH.
[Tepeomnpenenennas cucteMa JIMHEHHBIX ypaBHeHUH. [loHsATHE 00
ONpeeNIeHUH TapaMeTpoB  (QPYHKIMOHAIbHOW  3aBUCHUMOCTH.
Meron HaMMEHBIINX KBAAPATOB.

Temobl npakmuquKux/ceM

UHAPDCKUX 3AHAMULL

4.1 | Yucnennas Wutepnonuposanue Gpynkuuii. [locranoBka 3a1aun.
WHTEPIOJIALHNS.
4.2 | AnreOpanyeckuii IlocTpoeHre MHTEPHONSLIMOHHOrO MHoroudiaeHa Jlarpanxka mis




HaumenoBaHue pasjaesa

Conep:xanue

n/n JTUCIHUILINHBI
WHTEPIOJIALIMOHHBII ¢bynkuuu, 3amaHHOM  Tabmuneid.  OneHka — MOTPeuIHOCTH
MHOTOYJIEH: ¢dopma | nHTEpHoaMpoBaHus 1o Gpopmyie Jlarpanxa.

Jlarpanxa.

4.3 | Anrebpanyeckuii Brruucnenne paszgeneHHbix pasHocTed. llepBbiii u  BTOpOU
WHTEPIOJIALIMOHHBII MHorowieHsl Hprorona. IIpakTuyeckass OLIEHKa ITOIPELIHOCTH
MHOTOYJIEH: ¢dopma | uHTepnionpoBanus 1o (opmyinam HproToHa. YiuloTHeHue
HeroToHa. TabIUI PYHKIUHA.

4.4 | Meronsl Hawiyyiero | JINCKpeTHbI BapuaHT CpeIHEKBAAPAaTHUECKUX NPUOIMKEHHUH.
IpUOIMKEHUS. [Tepeomnpenenennas cuctema JIMHEHHBIX ypaBHeHUH. [loHsATHE 00

OIpeIeIEHUH NapaMeTpoB (PYHKIMOHAIBHOHN 3aBUCUMOCTH.

45 Meton HAaUMEHBIIHUX | MeToJ HauMEHBIIUX KBaapaToB. HaxokaeHue mpuOrKaromei
KBaJIpaToB. (GyHKLIMU B BUJIE IMHEHHOM 1 KBaJJpaTUYHON PErPECCHH.

4.6 | Meron HalMEHbIIMX | MeToJ HauMeHbIIMX KBaapaToB. HaxoxieHue npubmmkaromien
KBaJIpaToB. (YHKIIMY B BUJIE€ JPYTUX 3JIEMEHTApHBIX (QYHKIUH.

5 Yucaennoe qnuddepeHnupoBaHue U HHTETPUPOBAHME.

Cooepoicanue 1eKYuoHH020 Kypca

5.1 | Yucnennoe UwucneHnHoe muddepeHIIpPOBaHIE Ha OCHOBE

TuddepeHIpoBaHue. MHTEPHOSILMOHHBIX  Gopmyn Jlarpawka, Heiorona. Metoa
HeomnpeaeneHHbpx  koddpdunuentos. [lorpemHocts  Gopmyn
YUCJICHHOTO U] depeHITMPOBAHMS.

5.2 | YucneHnoe u KBanparypuas ¢opmyrna npsmoyronbHukoB. @opmyssl HeroTroHa
VUHTETPUPOBAHUE. — Koreca. Metoa HeompeiesieHHbIX KO GHUIIMEHTOB.

5.3 | Yucnennoe u @®opmyna Ttpanenuii. Popmyna Cumrncona. KsaapaTypHas
VMHTETPUPOBAHUE. ¢dopmymna ["aycca.

Temuvi npakmuquKux/ceMuHapCKux 3AHAMUL

5.1 | YucnenHoe Yucnennoe nudpepeHpoBaHie Ha OCHOBE HHTEPIIOJILIMOHHBIX

nuddepeHipoBanme. dopmyn Jlarpanxa, HeroTona. Mertonq HeompeneIeHHBIX
KO3 PHUIIHEHTOB. [TorpemHocTs bopmyn YHCIIEHHOTO
JudepeHIMpoBaHUS.

5.2 | YucnenHoe KBanpatypnas ¢opmyna npsmoyronbHukoB. @opmyssl HeroToHa
MHTETPUPOBAHUE. — Koteca. MeToj HeonpeieneHHbIX KO3 QUIIMEHTOB.

5.3 | YucnenHoe @®opmyna tpanenuii. Popmyna Cumncona. KsaapatypHas
WHTETPUPOBAHUE. dbopmyna ["aycca.

6 YncjieHHbIE METOABI pelieHus NU(pPepeHunaTbHBIX YPABHEHUI.

Cooepoicanue 1eKyuoHH020 Kypca

6.1. | UucnenHsle MeToabl | YucneHHble MeTobl pemeHus 3aaaun Kommu s 0ObIKHOBEHHBIX
peneHus muddepeHManbHBIX ypaBHEHUN. Metoa Ditnepa.
QG epeHIaIbHbIX
YpaBHEHUM. Meron
Oiinepa.

6.2 | UucneHnsle MeToJibl | UnciieHHble MeTobl petieHus 3aaaun Ko 111 0ObIKHOBEHHBIX
peleHus muddepeHMaIbHbIX ypaBHeHUH. Meton Ditnepa-Komu.
nudepeHImaTbHBIX
YpaBHEHUM. Meron
Oitnepa-Komm.

6.3 YucieHHbIE Meroasl | Meton Pynre — KyTrta. MHOrO1maroBsie METOIbI.
pelieHus
Qg epeHIaIbHbIX
YpaBHEHUM. Meron




Ne | HaumeHoBaHMe pa3aeJia
Conep:xanue
n/n JTUCIHUILINHBI
Pynre-Kyrra.
Temuvi I’lpCleulIQCKMX/CeMuHCZpCKMX 3AHAMUL
6.1 | Yucinenusle MeToibl | UuciienHnble MeTObl petieHus 3ana4u Ko s 0ObIKHOBEHHBIX
peleHus g depeHraIbHbIX ypaBHeHUH. MeTton Ditnepa.
nuddepeHImaTbHBIX
YpaBHEHUN.
6.2 | Yucnennsle MeToab! | YucneHnsle MeToabl pemenus 3aaaun Komu 1is 0ObIKHOBEHHBIX
peuieHust nuddepeHnrabHBIX ypaBHeHH. Meton Diinepa-Komu.
QG epeHIaIbHbIX
YpaBHEHUH. Meron
DOitnepa-Komm.
6.3 YucneHHble Metoibl | Metoa Pynre — Kyrra. MHoro1maroBbie METObI.
peleHus
nuddepeHIaTbHBIX
YpaBHEHUM. Meron
Pynre-Kyrra.
7 YucineHHoe WHTerpupoBaHue IM(pdepeHIUATbHBIX YpPaBHEHHHl B YaCTHBIX
NMPOU3BOIHBIX.
Cooepoicanue 1eKYuoHH020 Kypca
7.1 | Yucnennoe Yucnennoe mHTErpupoBaHue nu((epeHInaTbHBIX YpaBHEHUH B
UHTETPUPOBAHUE YAaCTHBIX NMPOU3BOJHBIX, HAYaJIbHBIE U KpaeBble yCIOBUSA. MeTon
QG epeHIaIbHbIX CETOK.
YpaBHEHUH B YaCTHBIX
IIPOU3BOJIHBIX,
HavaabHBIE U KpaeBble
YCIIOBUS.
7.2 | Yucnennoe PazHocTHBIE cxembl pemieHus AudQepeHnnanbHbIX YpaBHEHHH
MHTETPUPOBAaHUE 1napaboJNYecKoro TUIA.
T epeHIaIbHbIX
YpaBHEHUH B YaCTHBIX
IIPOU3BOJIHBIX.
7.3 | Hucnennoe Pa3zHocTHBIE cxembl pemieHus AuQQepeHInanbHbIX YpaBHEHHH
MHTETPUPOBAHUE runepOOJINYecKOro TUMa.
TG depeHIMaTbHBIX
YpaBHEHHH B YaCTHBIX
IIPOU3BOJIHBIX.
7.4 | YucnenHoe PasHocTHbIe cxeMbl pemieHus Aud@epeHuanbHbIX ypaBHEHUN
MHTETPUPOBAHUE AIIMNTHYECKOT O TUIIA.
nudepeHImaTbHBIX
YpaBHEHHH B YaCTHBIX
MIPOU3BOJIHBIX.
Temvl npaxmuyeckux/cemuHapcKux 3ausamuil
7.1 | Yucnennoe YucnenHoe umHTErpupoBaHue Iu¢epeHInalbHbIX yYpaBHEHUH B
HUHTETPUPOBaHUE YaCTHBIX MPOM3BOAHBIX, HAYAJIbHBIE U KpaeBble YCIoBUS. Meroa
QG epeHIaIbHbIX CETOK.
YpaBHEHUH B YaCTHBIX
IIPOU3BOJIHBIX,

Ha4yaJIbHBIE W KpaeBbIe
YCIJIOBHSI.




n/n

HaumenoBaHue pasjaesa
AUCHHILIMHBI

Conep:xanue

7.2

Uucnennoe
UHTETPUPOBaHKE

QG depeHIaIbHbIX
YPaBHEHUIl B YACTHBIX
POM3BOIHBIX.

PazHoctHbeie cxembl pemieHus AuQQepeHnnanbHbIX YpaBHEHHHA
napaboIMYeCcKOro THIIA.

7.3

YucnenHoe
WHTETPUPOBAHUE
nuddepeHIaTbHBIX
YpaBHEHUH B YaCTHBIX
MIPOU3BOJIHBIX.

Pa3zHocTHBIE cxeMbl pemieHHs TUGPEepeHINATBHBIX YpaBHEHUH
rUIepOoINYecKOro TUIA.

7.4

Uucnennoe
UHTETPUPOBaHHE

QG epeHIaIbHbIX
YpPaBHEHUIl B YACTHBIX
POM3BOIHBIX.

PazHoctHbeie cxembl pemeHus AuQQepeHInanbHbIX YpaBHEHUH
JJUIANITUYECKOrO THUIIA.

5. IlepeyeHb y4eOHO-METOAUYECKOr0 O0ecreyeHus JAJIA CAMOCTOATEIbLHOM
pado0THI 00y4aKIIMXCH M0 JMCUHUILINHE (MOLYJII0)

CamocrosiTe/ibHasi padoTa CTY/ICHTOB
Koimuec
TBO
Ne | Ha3zBaume pa3nesa, | yacoB B DopMbI
3aaHus, BBIHOCUMbIE HA Cpoku
n/n TeMBbI COOTB. C KOHTPOJIA
CaMOCTOSITEJILHYI0 padoTy BbIIIOJIHCHUS
TeMaTu4
eCKMM
JIAHOM
1 Teopus 1.0uenka BIMSAHUS TOTpeIIHOCTEN
" |morpemHoCTH. 22 apryMEHTOB Ha 3HaueHuEe (DYHKIINH. K 3a4eTy pedepar
Pemenue cucrem 1.ITpsimMble METOABI pEIICHUSI CUCTEM
JIMHEeNHBIX JIMHENHBIX YPABHEHUM.
YPaBHEHUI. 2.MeTtos IpOTrOHKH.
3.MeToJ1 OpTOrOHATU3AIUH.
2. 24 4. Meron Monte-Kapuo. K 3a4eTy KOHCHEKT
5.TouHbIe METOIBI PEIICHUS] CUCTEM
JIVHEHUHBIX YpaBHEHUHN: MaTPUYHBIN
Meron, wmeron Kpamepa, wmeron
I'aycca.
Pemenne 1.Pemenne HEJIMHEHOTO
HeJIUHEHHBbIX YpaBHEHUS METOJOM XOP/I.
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 Hcnons3oBanue psoB.
HAWJIy41Iero 2.MHTepnonsuus crulaiiHaMu.
NPUOJIHKEHUSA. 3.HTEepnONSAUMOHHBIA ~ MHOTOWICH
Opwmura. nabopaTopHas
4 22 p .| K3auery paTop
4 HaxoxaeHue npUOIVKaroIen pabora
GyHKIMM B BUAE:  CTEIECHHOW,
MOKa3aTeIbHOU, JAPOOHO-TUHEHHOM,
JorapupMHUUECKON (yHKITHA.
YucienHoe 1. Annpokcumaniusi IpOu3BOJHBIX.
nuddepeHunpoBaHue VYyunienue annpoKCUManuu.
5. |u yuceHHOE YacTHble IPOU3BO/IHBIE.
10 . K 3a4eTy KOHCIIEKT
HHTEerpupoBaHMue. 2Vcnionb30BaHKE CILIAHOB.
3. Kpatubie uHTETrpabI.
4. Meton Monte-Kapio.
YucjieHHbIe MeTO/bI
6. |pemenus 1.KpaeBbie 3aauu.
" |nuddepeHnHATBHBIX 12 |2. Metox cTpenbOBbl. K 3a4eTy pedepar
YPaBHeHMIi. 3. MeToibl KOHEUHBIX pa3HOCTEH.
Yuciiennoe
HHTerpupoOBaHHe
1.BonHOBOE ypaBHEHHE.
nuddepeHIHATBHBIX
. 2. YpaBHEHHE TEIIONPOBOIHOCTH.
7. |ypaBHeHHii B| 10 K 3a4eTy KOHCTIEKT
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  44.03.05.62

Iledazozuueckoe oopazosanue U3y4eHne TUCHUIUIMHBL « Huciennvie memoosr» HapaBICHO
Ha GOPMUPOBAHUE CIETYIOMINX KOMIIETCHIIUN:
- TOTOB UCIOJIb30BAaTh OCHOBHBIE METOJIbI, CIIOCOOBI M CPEACTBA MOJTyUEHHUs, XPaHCHHUS,
nepepaboTku WHGOpPMAIUU, TOTOB PabOTaTh C KOMIIBIOTEPOM KaK CPEICTBOM YIIpaBJICHUS

uHpopmanuei;

- JEMOHCTPUPYET 3HAHME JIEMEHTOB aQ(UHHONW M €BKJINJA0BOI r€OMETpPHH, METOJI0B

U300paXeHUSI TEOMETPHUYECKUX (UTYp Ha IUIOCKOCTH HM B IPOCTPAHCTBE, CIOCOOCH
NPUMEHSTH UX K PEIICHHIO 3a]1a4.
6.1. ITacnopm ¢ponoa oyenounvix cpeocme no oucyuniune (Mooyio)
Ne | Kontponupyemslie paznenst (Temsl) | Kon KOHTPOJINPYEMOW | HAMMEHOBAHNE
/T | TACIUILTAHBI KOMIETEHIIMH* (UM €€ 4acTh) | OLIEHOYHOTO
(pe3yapTaThl MO pa3zenam) / u ee QopMymHpoBKa — no | CpencTa
HCENANHUIO
1. | Paznen Nel. Teopus CIIK-2 JlaGoparopras
MOTPEITHOCTEH. paborta,
cobecenoBaHne
2. | Pazmen Ne2. Pemienue cucrem CIIK-2 Jlaboparopuas
JTUHEHWHBIX YpaBHEHUH. pabora,
co0eceoBaHUe




No | KonTtponupyemsie pazzaensl (Tembl) | Kon KOHTPOJUPYEMOM | HAMMEHOBAaHUE
I/ | OIACIUTUIAHEL KOMITETCHIIMU* (Wi €€ 9acTH) | OIICHOYHOTO
(pe3ysbTaThI 1O pasienam) / m ee QopMymUpOBKa — 1O | CPEIACTBA
JHCENAHUIO
3. | Pazmen Ne3. Pemenue nenuneitnpix | CIIK-2 JlaGopatopHnas
YPaBHEHHI U CHCTEM HEJIMHEHHBIX pabora,
yYpaBHEHUH. co0eceoBaHne
4. | Paznmen Ned. aTepnonupoBaHue CIIK-2 JlaGopaTtopHas
¢bynkunii. MeToapl HAWITyqIIero pabora,
MPUOJIKEHUS. cobeceoBaHue,
TECTUPOBAHUE
5. | Pazmen Neb. Yucnennoe CIIK-2 JlaGopaTtopHas
g depeHImpoBaHne 1 pabora,
WHTETPUPOBAHUE. cobecesioBaHUE
6. | Pazmen Ne6. YncieHHble METOIBI CIIK-2 Jlaboparopuas
penIcHus pabora,
QG QepeHInaIbHbIX YPaBHEHUH. cobecesioBaHnE
7. | Pazmen Ne7. YUncnennoe CIIK-2 Jlaboparopuas
MHTETPUPOBAHHE pabora,
muddepeHIaNbHbIX YpPaBHEHUN B cobecenoBanue

YaCTHBIX IPOU3BOJHBIX.

B xauectBe (I)OPMBI HUTOrOBOI'0 KOHTPOJIA 3HAHUM MO JUCHUIINHE «YHCIEHHBIE METOJbI»

6.2. Tunoewvie KoHmpoJ/ibHble 3A0aHUA WU UHbLE mamepuaibl

IIPELyCMOTPEH 3auém ¢ OUeHKOI.

6.2.1. 3auer

a) THUIOBBIE 3aJaHUs

3amanue 1.

] o -4
Pemmth CUCTCMY JIMHCHUHBIX YPAaBHCHHUU C TOYHOCTBIO e=10 pa3jiInuHbIMU criocodamu:

a) metoqoM ["aycca (1Mo cxeme eMHCTBEHHOTO JICJIEHHs ) ¢ puMeHeHneM tadmurl Excel;

b) wmeromom mpoctoii uteparuu Ha [I9BM;

c) merogom 3eiinens 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.

~0,20x, +1,60x, —0,10x, = 0,30,
~ 0,30, + 0,10, —150x, = 0,40,

1,20x, —0,20x, +0,30x, = —

Bapuant3.

0,60;




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;
Bapuanrt$.

0,73, +1,24x, — 0,38x, = 0,58,
1,25x, +0,66x, —0,78x, = 0,66,
0,75%, +1,22x, —0,83x, = 0,92,

3aganue 2.

a) OTaenuTh KOPHU 3aJaHHOTO YPAaBHEHUS:
a) rpaduyaecku;
0) ¢ ucnonszoBanuem [I1BM.

b) C MOMOIIBI0 MHKPOKATBKYIATOPA BEIYHCINTE OMH KOPEHb YPABHEHHS ¢ TOUYHOCTBIO £=107,

HCIOJIB3YA MCTOL HpOCTOﬁ HUTCpalnu.

c) CocraBuTh mporpamMmy Ui BblYMcIeHHMS ¢ nomoinpto IIDOBM Bcex KopHell 3amaHHOTO

YPaBHEHHUs] METOOM MOJIOBUHHOTO JCJICHHS ¢ TOYHOCTBIO £=107°
Bapuant 1. cosx— (X —1)2 =0;
Bapuanrt 2. 8cosx — X = 6;
Bapuanr 3. 05" +1= (X — 2)2 X
Bapuant 4. 2x—-1gx—7 =0;

Bapuant 5. X-In(x+1)=1.
3aganue 3.

a) CocTaBUTH nporpamMmy Jjist YTOYHCHUA OOHOI'O U3 KOpHCfI YpaBHCHUA MCTOAOM HrrotoHa ¢

TouHOCTBIO £=107,

Bapuanut 1. cosx—(x—1)* =0;

Bapuant 2. 8cosx — X = 6;



Bapuanr 3. 05" +1= (X —2)2;
Bapuanr 4. 2x—-Igx -7 =0;
Bapwuant 5. X~|n(X+1)=1.

b) Pemuth cucreMy HeJIMHEHHBIX ypaBHEHHUH MeTO0M HbIOTOHA C TOYHOCTHIO
e=107.
sin(x+y)-16x=0,

Bapuanr 1.
p {XZ + y2 =1’

tg(xy+0,4) = x2

Bapuanr 2.
0,6x* +2y* =

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

sin(x+y)—-11x=0,,

Bapuanrt 4.
X2 +y?=1

sin(x+y)-1,2x=0.2,

Bapwuanr 5.
X2 +y?=1

{ =X’ —y+1,
Bapwuant 3.

3aganue 4.

a) Ilo 3amanHOW Tabnuie 3HAYCHUH QYHKIUH COCTAaBUTH (HOPMyTy HHTEPIOISIUOHHOTO
MHorowieHa Jlarpanxa. [ToctpouTs ero rpaguk 1 OTMETHTh Ha HEM Y3JIOBBIE TOUKH.

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

Bapwuanr 2.
X 0]2]3
y|-1]-4|2

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

Bapuanr 4.
X719 |13
y|2|-2| 3

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




b) Bblumcnuth ¢ TOMOLIBIO KANBKYJISTOpAa OJHO 3HA4YCHWE 3aJaHHOW (QYHKIMH s
IIPOMEKYTOUYHOIO 3HAYEHHMS AapryMeHTa C IIOMOLIbI0 HHTEPIOJALMOHHOIO MHOIOYJICHA
Jlarpan’ka ¥ OLICHUTH NOTPEIIHOCTD UHTEPIOJIALMH.

X f(x)= lgx +x?

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 BapuanTta | X

1 1,7

2 2,8

3 4,1

4 5,2

5 7,3

c) CocTaBuTh MPOrpaMMy JJIsl YIUIOTHEHHsI YaCTH TaOJIHIIbI 331aHHON (PYHKIINH, OJTB3YChH
MHTEepHOJSIMOHHBIMU (hopmynamu HeroToHa; mar cyotabynupoBanus 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 KoHniis! oTpeska cyOTabynupoBaHus
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) BBIYHCIUTH C TTOMOIIBIO KAIBKYJISTOpA 3HAYCHUE TPOU3BOIHOM DYHKIIMH, 3a1aHHOMN TaOJIMYHO,
UCTIONB3YA:
a) MHTEPIOJSIIMOHHYIO (popMyIty Jlarpanika, OIICHUTh TOTPEITHOCTh METO/IA;
0) uHTEpNOISIMOHHYI0 popmyny Hbl0TOHA, OIIEHUTH MOTPEITHOCTh METOA,
B) METOJI HEOTIPEACIICHHBIX KOA(P(UIIMECHTOB.

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 HHTETPal 3aanHoi GyHKImU npu N=10 o ¢popmyie:
a) MPSAMOYTOJILHUKOB;
0) Tpanenui;
B) CuMricoHa.
[IpousBecTH OIEHKY MOTPEIIHOCTH METOI0B 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) CocraBuTh HporpamMmy BBIUMCIIEHHS HHTErpajia 3aJaHHON (QyHKuMU 1no ¢opmyne CHUMIICOHA.
Hcnonp30BaTh BapyuaHThl 3a4aHUS 2.

3aganue 5.
Pemmts 3amauy Ko st muddepenimansaoro ypasuenus Y’ =f(X, y) Ha otpeske [a; b] mpu
3aJlaHHOM Ha4albHOM ycioBuH Y(2)=C U 1mare nHTerpupoBanusi h:
1) meronom Diinepa:
a) Ha KaJbKyJsTope ¢ marom 2h;
6) na [I19BM ¢ marowm h;
B) IMIOCTPOUTH Tpa(UK UHTETPATLHON KPUBOH;
2) metonom Ditnepa — Komu:
a) Ha KaJbKyIsTope ¢ marom 2h;
0) mocTpouTh rpadK UHTErpaIbHON KPUBOIL;
3) metoom Pynre — Kyrra Ha [I9BM c marom h.

Howmep f(x,y) a b c h
BapHaHTa
1 1—sin(0,75x—y)+£5—y 0 L 0 0.1
X+1
2 y 1,8 2,8 2,6 0,1
X+ COS—=
J5
3 Xy +Sin x 0 1 2 0,1

4 cos@5x—y?)-13 -1 1 0,2 0,2




1+0,2y-sinx—y?

0,1

3amanue 6.

[Ipumensis MeTon ceTOoK, HaWTH pemieHue 3anaun Jupuxne s ypaBHeHus Jlammaca

au o

+— =

ox* oy

0 B xBagpare ABCD c Bepmuuamu A(0;0), B(0;1), C(1;1), D(1;0) ¢ mrarom h:%. [Tpu

peIlleHnr 3a/ladydl WCIOJB30BaTh HMTEPAMOHHBIA Tporecc ycpenHeHus JluOmana g0 moydeHus
oTBeTa ¢ TOUyHOCThIO 110 0.001.
KpaeBbie yciioBUS IPUBEICHBI B TA0JIHIIE BAPHAHTOB.

HOMep U |AB U |BC U |CD U |AD
BapHUaHTa

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 30 30 .

y 30sin 0 0

2

3amanue 7.

HCHOJ’IIBYH MCTOJ CCTOK, PCIINTL CMCHIAHHYI 3aJavy IJIsd I[I/I(l)(l)epeHI_II/IaHBHOFO YpaBHCHUA

Hapa6OJ'II/ILICCKOI‘O THIIA —— =

o
ot ox?

(ypaBHeHI/ISI TCHJIOHpOBOI[HOCTI/I) Ipu 3aJaHHBIX HAYaJIbHBIX

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
s te[0;0,01], cunras o =1/6:
a) Ha KaJbKyJIATOPE;

0) na [I9BM.

Hauanbubie YCJI0BUSA TPUBCACHBI B Ta6n1/1ue BApHUAHTOB.

Howmep BapuanTa f(x) o(t) (1)

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
3amanue 8.

[lo 3aganHON Tabnuie 3HAYeHUH (QYHKIUM MOCTPOUTH METOJOM HAUMEHBIIUX KBaJpaToB
JMHENHYIO U KBaPATUYHYIO PETPECCUM C UCIIOJIb30BaHUEM:
a) KaJIbKYJISTOPA;

6) TIDBM.
CpaBHI/ITI) BCIIMYNHBI Cpe}IHeKBa}IpaTI/I'-IeCKI/IX OTKHOHeHI/Iﬁ.

1.

x|

0,10 |

0,30 |

0,40 |

0,60 |

0,70 |

0,80 |

1,00 |

1,10 |




y | 025] o0o50|] o065|] 055|] 042] 030] 022] 05|

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
5.

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 OTHOCHTENbHAS IMOTPEIIHOCTH NMPHOIMKEHHBIX Yncell. [IpaBuiio okpyrieHus

YHCell.

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

Mertoa npocToit urepauuu (Ui CUCTEM JIMHEHHBIX YpaBHEHUH ).

Mertopn 3eiinens.

Otanbl NpUOIMKEHHOTO PEIIEHUs] YPAaBHEHUH ¢ OTHUM HEU3BECTHBIM.

Otnenenue KOpHEW HEMTMHEHHOTO ypaBHEeHHs. [ paduueckoe oTaeneHne KopHe.

MeTtoa TNOJOBUHHOTO JEJ€HHs. YCJIOBHE OKOHYAHMs IMpolecca JeNeHUus NpU 3aJaHHON

JIOITyCTUMOM MTOTPENIHOCTH.

8. JlocraTo4yHOe yclioBHE CXOAMMOCTH UTEPALIMOHHOM MOCIE10BaTEIbHOCTH.

9. VYcioBue OKOHYAHUS HTEPALMOHHOTO MpOIecca P 33aHHON JOMYCTUMOM MOTPEITHOCTH.

10. Mertox npocToii urepanuu (A1 HEMTMHEWHBIX YpaBHEHU ).

11. Meton HeroTona.

12. 3anavya uHTEpHOAMPOBAHUS TAOTMYHON (PYHKIUH.

13. MnTeprionsuoHHbIA MHOTOWIEH Jlarpanxa.

14. TaGnu1bl KOHEUHBIX Pa3HOCTEH.

15. UnTepnionsimuonHsle MHOTOWIeHB HproToHa. OmEHKa TOTPeNIHOCTEH WHTEPHOISIIMOHHBIX
dbopmyn HeroToHa.

16. OGpaTHOE HHTEPIIOIMPOBAHHE.

17.Yucnennoe  nuddepenuupoBanne. OOmuil  ciyyail  BBIUYMCIEHUS  HPOM3BOIHOU
MIPOM3BOJILHOTO TIOPSI/IKA.

18. Yucnennoe nud¢epeHpoBaHie Ha OCHOBE MHTEPIOJSAUOHHBIX ¢Gopmyn HeiooToHa u
Jlarpanxa.

19. TlorpeurHocTs GOpMyIT YUCICHHOTO TU(PEpEeHITUPOBAHUS.

20. Uncnennoe naTerpupoBanue. KpamparypHas popMyia mpsMoyroisHUKOB.

21. ®opmynsl HetoTona — Koteca.

22. ®opmyna Tparemnuii.

23. ®opmyna CumIicoHa.

24. Yncnennple MeTObI penieHus nuddepeHnnanbHeIX ypaBHeHHH. Metox Diinepa.

25. Meton Pynre — Kyrra.

26. UncnenHoe WHTErpupoBaHue MU GEpeHINaTbHBIX YPaBHEHUH B YacTHBIX MPOH3BOIHBIX,
HayalbHbIE U KPAeBbIe YCIOBHUSI.

Noakown



27. Mertopn ceTok ans 3anauu Jupuxiie.

28. MeTop ceTOoK Jjisl ypaBHEHHS TapabOINIeCKOTO THIIA.
29. MeTo/1pI HAaMTy4IlIero MpuoOIMKEeHUS.

30. MeTo HaMMEHBIITUX KBaIpaTOB.

0) KpHTEpUH OIICHHUBAHUS PE3YJILTATOB O0yUCHHUS
TpeOoBanusi, mpeAbsBIsEMble K OTBETaM, HANPaBIECHbBl Ha TMPOBEPKY JIOCTUTHYTOTO
CTyJACHTaMH YpPOBHS OBJIQJICHUS AUCUUIUIMHBI U opueHTHpoBaHbl HAa PI'OC BIIO HanpaBieHus
MOJTrOTOBKH OaKaaBpa.
B pe3ynbraTe 0OCBOCHMS NUCHUIUIMHBI 00yYarOIHecs JOIKHbBI
3HATh:
- OCHOBBI TEOPHUH MOTPEIIHOCTENH;
- OCHOBHBIE YHCJICHHBIE METOBI AJITCOPHI;
- METO/IbI MOCTPOEHUS HHTEPIOISIUOHHBIX MHOTOUJICHOB;
- METO/IbI YUCIICHHOTO U PEpEeHIINPOBAHUS U UHTETPUPOBAHMUS;
- METO/Ibl YUCIICHHOTO peteHus nuddepeHuanbHbIX ypaBHEHUN];
- METOJIbI YUCIIEHHOTO perieHus TuddepeHIMaTbHBIX YPaBHEHUH B YaCTHBIX TIPOM3BOIHBIX;
YMETh:
- YUCIIEHHO pellaTh HEeIMHEWHbIE YPaBHEHNUS,
- UCTIOJIb30BaTh OCHOBHBIC TMOHATHUS TEOPUU CPEAHEKBAAPATUYHBIX TMPUOTIMHKCHUN i
MOCTPOCHHUS AJIEMEHTA HAMITYUIIIero MPUOINKEHUS;
- UHTEPIIOJIMPOBATh U OIICHUTH BO3HUKAIOIIYIO TTOTPEIIHOCTD;
- IPUMEHSATH POPMYJIbI YHCIEHHOTO TudepeHIINPOBAHUS 1 MHTETPUPOBAHNUS;
- IPUMEHSATH METO/Ibl YUCIICHHOTO pemeHus JuddepeHnanbHbpIX YpaBHCHUN U YPaBHEHHH B
YACTHBIX MTPOU3BOIHBIX;
BJIQ/IETh!
- TEOPETUUECKUMH CBEJICHUSMHU O YUCIIEHHBIX METOJaX PEIICHUs IPUKIIAIHBIX 3a/1a4;
- HaBBIKAMU Pa3pabOTKU KOMITbIOTEPHO-OPHUEHTHPOBAHHBIX BBIYUCIUTEIBHBIX aJITOPUTMOB
pelIeHus TPUKIAAHBIX 33/1a4;
- HaBBIKAMH pealM3allid  MaTEeMaTUYeCKUX METOJOB Ha KOMIIBIOTEpPE IyTeM
MIpOrpaMMHUPOBAHUS;
- HaBBIKAMU TPUMEHEHUsI MPOTPAMMHBIX MATEMATHYECKUX TMAKETOB [UIS pean3aliuu
MaTE€MaTUYECKUX METOOB.
B) OMMCAHUE IIKAIbl OIICHUBAHUS

3a KaxkJ10€ MPaBUIBLHO BHITIOJIHEHHOE 3a1aHue (WJIM TYHKT 3aJlaHusl) CTYJEHT mojy4aeT 2 Oasia,
YaCTUYHO BHITIONTHEHHOE 3aaHue — | 0am, 3a HeMpaBWJIBHO BHIMOJIHEHHOE 3a/1aHue - () 6aios.
O1IeHKH BBICTABIISIOTCSA 10 CJIEIYIONIEH IIKaje:

"3aureHo" - oonee 50 % - 41 u 6onee 6a1I0B,

"He 3auTeno" - 50% u menee - 40 v MeHee OaIoB.

6.2.2. YcTHOe cobeceoBaHNe MO TEOPETHYECKOMY MAaTEePHAY TUCIHUILIUHBI,
NpoBeJeHHEe TECTUPOBAHUS

Kpurtepun ycrHoro codecenoBanus (ot 1 10 5 6anioB 3a 0gHO 3aHATHE):

2 6aﬂﬂa = BBICTABJIACTCA CTYACHTY, IMOKa3aBHIEMY BCCCTOPOHHHUE, CUCTCMATU3UPOBAHHLIC, FJ'Iy6OKI/Ie 3HaHusA I10
paccMaTpuBaeMOMYy pas3zeily AUCLUUIUIMHBI U YMEHUE YBEPEHHO IIPUMEHATh UX NP PEIICHUH IPAKTUUECKUX 3a7ay;

1 Gamm — BbICTaBIsAETCA CTYAEHTY, B OTBETE KOTOPOIO COIEPHKATCA HECYIIECTBEHHbIE NPOOEbl B 3HAHHSIX
TCOPETUYCCKOIr0 MaTepurajia, JOIMYCKArOTCA OIIHOKHU B BBIMOJTHEHUH 33ﬂaHHI7[.

0 OGamioB - BBICTABIISIETCS CTYACHTY, B OTBETC KOTOPOIO COACPIKATCA CYHICCTBECHHBIC HpO6CJ'H>I B 3HaAHUAX
TCOPETUYCCKOro MaTepurajia, JOIMYCKATCA IMPUHIUITAAIbHBIC OIIMOKY B BEITTOJIHEHUH SaHaHI/Iﬁ.

IIpoBenenne TecTHpoOBaHNS:



3a PaBWJIBHBIA OTBET TECTA MCITBITYEMBIH NOTyJaeT 1 6ait, 3a HempaBWIBHBIN MIIM HEYKa3aHHbIN OTBeT - 0 6aioB.

6.3 Memoouueckue mamepuaisl, onpeoeaaroujue npouedypsvl OUeHUEaAHU 3HAHUIL,
YMeHUll, HABbLIKO8 U (unu) onvima O0eaAmeabHOCMU, XapaKmepuzywuiue Imansl
dopmupoeanus komnemenyuii

B kadectBe (1)0pr1 HUTOTOBOTO KOHTPOJIA 3HAHUU IIO JUCHUITIINHE «YHucnennsle METOAbI»
npenycMoTpeH 3ader. OOyuarouecs, CUCTEMaTHUECKH paboTarolue Ha JaOOPaTOPHBIX 3aHATHUSX,
MOJIYYarOT 3a4eT MO Pe3yJbTaTaM HAKOIUTEIbHOM CHCTEMBI, MPEICTABICHHON B TEXHOJOTMYECKOU
KapTe.

HroroBas mpoBepka 3HAHWN CTYACHTOB, HE HAOpaBIIMX B TEUCHUE CEMECTpa HEOOXOIUMBIX
0ayJIoOB ISl MOJIOKHUTENBHOM OIIEHKH, OCYILIECTBISIETCS B MUCbMEHHON (MTOTOBBIA TECT) U YCTHOM
dopMe (BOIIPOCHI K 3adery mo aucuuiuinee). IlepedeHr BOMpocoB, 0Opaser TECTOBBIX 3aJaHUi
collepkuTcs B paboueld mporpamme U cooOmraercs oOydaromuMmcsi 3apaHee. TecTbl paslaroTcs
HEIMOCPEICTBEHHO BO BpeMs 3adeTa U BKJIIOYAIOT MaTepHall 10 BCEM TeMaM Kypca, YKa3aHHBIM B
TeMaTH4eCKOM IutaHe. JlJig MoJiydeHHUs OIEHKH «3a4T€HO» HEeO0OXOIMMO MPaBUIIBLHO BBIIOIHUTH
6onee 50%, menee 50% TPaBUIIBHBIX 33JJaHUH — OIICHKA «HE3aYTCHOY.

Hrorosblii TecT mo gucuuniune «HYuciaeHuoie MeToab» (30 Bonmpocos Ha 120 MUHYT)

VYkazanus: Bce 3aanus UMEIOT 5 BapHAHTOB OTBETA, U3 KOTOPBIX MPABHIBHBIM TOIBKO OJIUH.
Howmep BriOpannoro Bamu oTBeta 00BenuTe Kpy>KOUKOM B OJIaHKE JJIs1 OTBETOB

1. VYkaxuTe rpaHuilbl, B KOTOPbIX HaXoauTcs TouHoe uuciao D, eciu ero mpubiamxeHHoe
3Hauenue 0=42,36 HaiineHo ¢ TOYHOCTHIO 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 3HaueHHe X=24,6035 WMEET OTHOCHTEIBHYIO IOTPEHIHOCTh Oyx=2%.
HaiiTi abconmoTHYIO TOTPEHOCTD Ay.
1) 0,49207; 2)0,39501; 3)0,21302; 4) 0,52908; 5)0,40803.

X —X, =X, =1
3. Hana cuctema 3X; — X, + X; =2
X, —X, = X3 =3
n _
[pusectn cucremy K By 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) XW = (-1;-2;-3), X @ = (-4;-2; 0);
3)XW=(1;2;3); X@=(4;2;0);
4) XY= (1;-2;-3); X9=(-4; -2, 0);
5)XW=(-2;1;3); X@ = (0;-2; 4);
. o[ X +Xx, =5
4. [lana cuctema TMHENHBIX YPAaBHEHU :
2%, + X, = 3.
Hp606pa3OBaTB CUCTCMY K HOpMaJIBHOﬁ CHUCTCMEC, KOTOpAasd IrapaHTUPYECT CXOAUMOCTDb
HUTCPAMOHHOIO IMponecca METoaa 3eﬁﬂeﬂﬂ JJIsA PICXOIIHOf/i CUCTCMBEI.
5x, +3x, =11 5 3%, +5x, =11, 3 5%, +3X, =8,
3X, +2X, =8; 2%, +3X, =8§; 3%, + 2%, =11,



2 {le +3x, =11, 5) {3x1 +2x, =11,

3X, +5x, =8§; 5x, +3x, =8.
5. 3anmcaTh pacdyeTHble (DOPMYNIbl HTEPALIMOHHOrO Ipouecca 3eliens uid CUCTEMBI:
X, + X, =9,
2X, + X, =3.
1 y; =-15x, +55, 2) y;, =—0,6x, +2,2, 3 y, =-0,6x, +2,2,
v, =—0,6y, +16; v, ==15y, +4; v, =-15x, +4;
=-15x, +5,5,
& ? y, =—0,6x, +4,
4) Jy, =-0,6x, +1,6; 5)
v, =—15y, +2,2.
6. Kakoe ycnoBue sBIIIETCS KPUTEPUEM I JOCTHIKEHUS 3aJaHHOW TOYHOCTH & IIPU

PELICHUN CUCTEMBI JTMHEHHBIX ypaBHEHMI MeTooM mpocToii utepanun? ( L - MeTpuka,

10 KOTOPO# OBLJIa YCTAHOBIICHA CXOIUMOCTH U MOJIYYCHO « ).
) px&P x¥)y< &;

2) p by Wy < 2lra) g
(24
3) Px®Y x0y< ZE gy
l-a
4 p &Y, x®) < —g.(l_a), a)l;
a
e-(l-a)

5) px&Y x®) < , a(l.

7. Jlaubl nBe Touku 3-mepHoro npoctpancTsa X(-1,2,0) u Y(1,3,-2). Haiitu 01 (X,Y).
1)1;2)2;3)3;4)4;5)5.
8. B dem 3akmodaercs stan OTJeNeHNs KOPHEH MPH MCIOIb30BAHNH YHCICHHBIX METOIOB
pelieHns ypaBHEHUN?
6) B HaxokIeHUM OTpe3Ka, COMEPIKAILETO BCE KOPHU YPAaBHEHHSI.
7) B yCTaHOBJICHUM «TECHBIX» MIPOMEXKYTKOB, COJEPKAIIUX TOIBKO OJJMH KOPEHb.

8) B OMNpCACIICHUN HHTCpBAJIA, COACPKAIICIO TOJIBKO KOpHH, HWHTCPECYIOIINC
BBIYHMCIIUTCIIA.

9) B HaxOKICHUHU OTPE3Ka, COAEPIKAIIETO BCE MOJOKHUTEIbHBIE KOPHU YPABHCHUS.
10) B ycTaHOBJIEHHH TIPOMEXYTKA, COAEPIKAIIEro BCE OTPUIATEIbHBIC KOPHH YPaBHCHHUS.

9. OTtnenuth rpaguuecKku KOpeHb ypaBHeHUss COSX - €nx = 0.
1)(©05]; 2[o51]; 3 k15, 4 @52, 5)[225].

10.  Ha pucyHKe NpOWIIFOCTPUPOBAH OJMH U3 YUCICHHBIX METOJOB PEUICHUS HE JTMHEHHOTO
ypaBHenus F(x)=0: vy 4

11) MeToa mpocToii UTEpaIH.
12) Metox HeroToHa.
13) MeTto1 OJIOBUHHOTO JEICHHUS.

v




14) Meron xop/. 0 Cy Cq X
15) KomOunupoBauusiit meton. F@)  -------

11. YTOUHHUTH KOPEHb YPaBHEHUS (X-4)3 —2 =0 Ha[5; 6] oqHUM U3 YUCICHHBIX METOJIOB C
TOYHOCTbHIO & = 107,
1)5, 150; 2) 5, 260; 3) 5, 370; 4)5,440; 5)5, 580.
12. TlocTpouTh WHTEPIOJSAIMOHHBIA MHOTOWIeH Jlarpamwka it (QyHKIUM, 3adaHHOU
Ta0JINLEH:
X 1 3 4
f(x) 12 4 6
1) La(x)=2x%12x+22; 2) La(x)=x%-6x+11; 3) La(x)=3x%12x+24;
4) Ly(x)=x%-4x+8; 5) Lo(x)= 4x>-12x+24.
13. B Tabmuie mpuBeAcHBI BBIYUCICHUS IS HAXOXKICHHUS 3HAUCHUS (QYHKIMH, 3aJaHHON

Ta6J'IPII.[eI>i B TOYKC X:1,91 , [TOJIB3YACh MHTCPIIOJIAIMOHHBIM MHOTOYJICHOM Harpacha.

X, =191 | x, =041 x, =155 | x,=2,67 | x;=3,84 P Vi i
Pi
x, =0,41 1,50 -1,14 -2,26 -3,43 -13,26 2,63 -0,1983
x, =155 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  -17,74 503 -0,2835

L3(1,91)=I14(1,91)-S~4,15

Hcnons3ys nanubie Tabnuiisl, HaiiTu [14(1,91).

1) 0,70297; 2)-0,70297; 3)-0,79207; 4)0,79207; 5)-0,79702.
14.  Tlepsas unrepnonsuuonHas Gpopmyna HeloToHa nmeeT Bu:

t(t—1)_AZ t(t—1)..... (t—n+1)Any

1) Pn(x)=yottAyot Vo Fot
2! n!

0;

t-(t+1)
2!

th-(t+1)...(t+n—1).An

Ny, o, . o

2) Pn(X)=ynttAyn1+

0

3) P, (x) = 5 (X=Xg )er(X = X1 ) (X = X 1) eem(X = X))
n =0 (X, = Xg )X = X 1) - (X = Xy ) (2, — X)) ;

t-(t+1)

o Nyt

4) Pa(X) = Yo ttAyo+

n! 0

t-(t+1)

t-(t+1)..(t+n-1) .,
5) Pn(X) = yn- tAyn1+ o Ay = LD ). Ay

n!

0"

15. B nepsoii unTepnonsuuonnoii popmyne Herorona t HaxoauTes mo Gopmye:

t= x—hxn ; 2)t:X+X°

h

: 3)t:ﬁ :
h




X+ X Xy + X
4)t= o 5)t= """,
h h
16. Haiitu 3nauenne npousBogHoi GyHKuuM f(X) , 3aqaHHOM TabIHUIIEH B TOUKE

X = 32, UCIOJIb3ys MEPBBIM MHTEPIOISAIMOHHBIA 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 3Havenue mnpoumsBomHod ¢GyHKkuuu f(X) B Touke X = 32, HCHONB3yS METO
HeonpeneaeHHbIX Ko dunmenton. F(X) 3amana tadnuiei
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. Bbruncnute npubImkeHHOE 3HAUYE€HUE MPOW3BOJIHON (YHKIWH, 3aJaHHON Tabmuiei B
TOUYKe X=32, UCTOJIb3Ysl HHTEPIOJISIIMOHHBIA MHOTOWIeH Jlarpanxka.
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. Borumcnnts wmHTerpan | = [ x®sinxdx 1o  ¢opmyne Tpameumit. 3HaueHus
0

HOJBIHTETPATILHON (PYHKIIMU B Y3JIOBBIX TOYKAaX IPHBEICHBI B TAOJIHUIIE:

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.
[TpousBecTH OLEHKY MOrPEITHOCTH UHTETPUPOBAHUS 110 (popMysie Tpameruii aast GyHKIHH
f(x) = x%sinx Ha OTpe3Ke [O;l], h=0,1
1) 0,2820; 2)0,0354; 3) 0,0055; 4) 0,0021; 5) 0,0285.

3
21. Berancauth uHTErpat no Gopmyne Cumrcona mpu N=6: J. 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 MetomoM Diiepa muddepenimansroe ypasrerne y' = x°+3y Ha otpeske [0:1] ¢

HavabHBIM yenoBueM y(0) = 2, mpunsiB 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 pemrenus nudGepeHINaNbHBIX yPABHEHUH 3aKIF0YAETCS B HUKINYECKOM
IpUMEHEHUHU Tapsl (GOpMyI:

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

3) Ayk=0,1f (X yk)' h, yke1= yk + Ay, K=0,1,2......

h
4) Ayx= ) F (Xk, YK), Yk+1= Yk - Ayk, k=10,1,2.....

5) Ayk = h-f (X yo), yer= yk + Ay, K=0,1,2......
25. MUcnonb3ys meron JDunepa-Kamm mis nuddepeHmanbHOro ypaBHEHUS y’=X2 + 3y Ha

orpeske [0;1] ¢ naganbubiM yeaoBueM Y(0)=2, npunss mmar h=0.2, naiinem y(0,2).

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

o*u  0%u
26. YpaBHeHHUE C YaCTHBIMH TIPOM3BO/IHBIMY BUJIA —— -+ —— = () HA3bIBAETCS yPABHEHUEM:
ox oy
1) nepenoca; 2) BOJIHOBBIM; 3) TemI0NPOBOIHOCTH;
4) Jlannaca; 5) Ilyaccona.
27. [IpumeHsis METOA CETOK, HAWTH pelleHue ypaBHeHHs Jlammaca B ToUke p KBagpaTa

IIPU KPAEeBbIX YCIOBUSX, 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.

u
28.Jlna ¢Qyskuuum u = u(X,y) YacTHas IIPOU3BOJHAS (8] MOXET OBbITh 3aMEHEeHa
X Jik

PA3HOCTHBIM OTHOIICHHUEM:

1) [auj < Uik — Uik, :
ox ), h

2) al ~ Uik — Uik :
o0x " 2h



4) al ~ Ui U ;
ox " 2h

5) al zui,k+1_ui,k—l
ox ). 2h

ik

29. Ucnonb3ys MeToJ HAMMEHBLIUX KBAApaToB, HANTH NMPUOIMKAIOUIYI0 (YHKIHIO B BHIE
nuHerHon ¢pyakuuu 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 =2,375x + 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 dbyHKIMY, 3a1aHHOM TaOymIei

X 1 15 |2 3

y 02 |05 11 |22

nocTpoeHa npudimkaromas tuHeiHas ¢ynkuus F(x)=0,8x-1. Haiitu cymmy kBamparoB

OTKJIOHEHHH G.

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

8. IlepeyeHnbr OCHOBHOH ¥ [IONMOJHHUTEJbHOW Yy4YeOHOW JIMTEpPaTyphl,
HEe00X0AMMOI JJI1 0CBOCHUS TUCHMILIMHBI (MOTYJIs)

OcHoBHas auTEparypa
1.baxBanos, H. C. Uucnennsie MeTobI [ DNEKTPOHHBIN pecypce] : yueOHoe mocobue / H. C.
baxsainos, H. I1. Kunkos, I'. M. KobenbkoB. — DIEKTpPOH. TEKCTOBbIE AaHHBIE. — MOCKBa
JlaGopaTopus 3HaHUM, 2015. — 637 c. — Pexxum
nocryna:http://e.lanbook.com/books/element.php?pll _1d=70767
2.YucnenHele MeTOABbl [DJNEKTPOHHBIA pecypc] : Yy4eOHHK M HPAKTHUKYM IS
akanemuueckoro 6akanaspuata / Y. I'. [lupymos [u ap.] ; mox pexa. Y. I'. [lupymoBa. — 5-¢
u3M., nepepad. u Jon. — DIEKTPOHHbIE TEKCTOBbIE JaHHbIe. - MockBa : M3naTenbcTBO
KOpaiit, 2017. — 421 c¢. — (bakamaBp. Axagemuueckuii kypc). — Pexum
nocryma:https://biblio-online.ru/book/43F523F2-5AD9-448D-A8FF-212707F6A238
JlononHuTENBHAS IUTEPATYpA
1.MannueB, B. b. Uucnennsle meroasl. [[ocTOBEpHOE M TOYHOE UNCICHHOE PELICHHE
muddepeni.u anredp.ypaBHenuid B CAE-cuctemax CAIIP [DnexkTpoHHBIN pecypc|
yuebHoe mocobue / B. b. ManuueB, B. B.I'maskoBa, 1. A. Ky3pMmuHa - D11. TEKCTOBbIE
nannbie. — Mocksa: HULL MTH®PA-M, 2016. - 152 c. - (BO:bakanagp.) - ISBN 978-5-16-
010366-2. - Pexxum goctyma:
http://znanium.com/catalog.php?bookinfo=423817
2.Cnabuos, B. JI. Unucnennsle METOIbI [ DNEKTPOHHBIN pecypc] : leknuu: yaeoHoe mocobue /
B. JI. CnaGHoB ;VIHCTUTYT SKOHOMHKH, yrnpaBieHus u npasa (r. Kazans). - DnekTpoHHbIE
TekcToBble  gaHHble. - Kazamp  :Ilosmanmme, 2012. - 192 c¢. — Pexum
nocryma:http://biblioclub.ru/index.php?page=book&id=364221

9. Ilepeyenb pecypcoB HH(OPMALNHOHHO-TEJIEKOMMYHUKAIMOHHON CeTH
«HTEpHET», HEOOXOAUMBIX /1151 0CBOECHHS TUCUMILINHBI (MOTYJIs1)
1.www.nns.ru — HanimonanbHas 3eKTpoHHast OMOInoTeKa.

2. www.rambler.ru/ — ITouckoBas cucrema.
3.www.yandex.ru/ — ITouckoBas cucrema.
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4.http://mathematics.ru/ - YueOHbIi MaTepuai Mo pa3IuuHbIM pa3/ieiiaM MaTeMaTHKH.

Swww.exponenta.ru - IlpuMepsl IpUMEHEHHUsI MAaTeMaTHYECKUX IAKeTOB B 00pa3oBaTEIbHOM
nporecce.

6.www.fismat.ru - Beicmiass MaremaTHka Uil CTyJCHTOB — MHTErPalibl U IPOU3BOAHBIC, PSJIBL;
JCKIMH, 3a/1a44, YYCOHUKH.

10.MeToanuyeckue yKkazaHusi JJisi 00y4alomUXcsi MO0 OCBOEGHUIO TMCUUIIIMHBI
(MoayJist)

9.1 Memoouueckue pekomenoayuu 0,11 CHLyOeHm o8

Pabouas mporpamma quctMIUIMHb “UHCIeHHBIE METOABI MPU3BAaH IOMOYb CTYACHTaM (pU3HKO-
MaTeMaTHYeCcKoro (QaxyjabTeTa B OpraHM3allud CaMOCTOSATENBHOM paboThl IO OCBOEGHHIO Kypca.
Pabouas mnporpamma JIUCHUMIUIMHBI COCTaBJIEHa B  COOTBETCTBUM C TOCYAapCTBEHHBIM
obpasoBarenbHbIM cTaHgapToM BIIO. B Hell mnpeacTaBieHbl MOAPOOHBIN MUIAH JEKIMK MO KaXKI0H
M3Yy4aeMOil TeMe, CIIUCOK OCHOBHOM M JIOIOJHUTEIBHOM JIUTEpaTyphbl; MaTepUabl 0 MOATOTOBKE K
7a00paTOpPHBIM  3aHATUSAM, COZEp)KallMe IJIaHbl NPOBEIEHWs  3aHATHH, 3afaHus Ui
CaMOCTOSITENIbHOM paboThl. B koMmmiekce mpencTaBiieHbl 3a/aHus M TECT, OXBATHIBAIOLIUE BCE
pas3zelibl Kypca, KOTOphIE MTO3BOJIAT IIPOBEPUTH YPOBEHb YCBOEHUS M3y4YeHHOro marepuaina. [Ipexne
YeM MPUCTYIUTh K BBITOJHEHUIO 3aJJaHUM JJI1 CAMOCTOSITENIbHON paboThl, CTyIeHTaM HEOO0XOIMMO
IIPOCIIyIIaTh KypC JIEKIMH IO JaHHOMY paslely, H3Y4YUTh PEKOMEHIYEMYIO JIUTEparypy H
IPUCTYNUTh K BBIOJIHEHUIO 3a7aHus. Paboyas mporpaMMa COAEpKHUT TakkKe CIHUCOK BOIIPOCOB K
3a4eTy 10 NU3y4acMOM AUCLUILINHE.

CryneHram, U3ydarolmuM JTUCIHUILIHHY “HUUCIeHHBIE METOABI PEKOMEHIyeTCs: 00s3aTenbHOe
IOCEIIEHUE JIEKIMH IperojaBaTelis, MOJArOTOBKa K Ja0OpaTOPHBIM 3aHATHAM (MpopaldoTkKa
MaTepHaJoB JICKINi, pEeKOMEH/IOBAaHHOH Y4eOHOH JIUTEpaTyphl), aKTUBHAS paboTa Ha J1a00paTOPHBIX
3aHATHAX, BBIIOJHEHUE M CAada B YKa3aHHbBIM NPENOJABaTEIeM CPOK JOMAIIHUX U KOHTPOJBHBIX
paboT, 3a1aHUN ISl CaMOCTOSTENIbHON pabOoTHI.

Ha naGopaTOpHbIX 3aHATHSX 3a/JaHUsl PAcCUMTAaHbl HA CaMOCTOATENbHYIO pa3paboTKy
oporpaMM, HUX OTIaAKy M TecThpoBaHHMe. BpIOOp mporpaMMHOro cpeinctBa JUisl peleHus
MOCTaBJIIEHHOW 3aJaud CTYAEHTOM OCYIIECTBIISIETCS IO CBOEMY YCMOTPEHHIO (3TO MOXKET OBITh
aNIeKTpoHHast Tabnuua; s3blk [lackamb ¢ ero rpaguyecKUMH BO3MOXHOCTSMH; IPOrpaMMHbIE
CPEICTBA, OPUEHTUPOBAHHBIE Ha pEAIM3alMI0 MAaTEMAaTUYECKUX pacueTOB; S3BIKH BHU3YaJbHOI'O
IIPOrpaMMHUPOBAHNS, TIO3BOJISIFOIIME CO3/1aBaTh COBPEMEHHBII MOJIb30BaTENbCKUI UHTEpdeElc u n1p.).
Hawny4mmii BapuaHT — HCIIOJIB30BAHUE CTYAEHTOM B XOJ€ PEaIU3alliy MPAKTHYECKOIrO 3aJaHus
HECKOJIbKUX MPOrpaMMHBIX cpeAcTB. [Ipu BbIONHEHUM J1aOOPaTOPHOrO MpPaKTHKyMa 3ajade
CTYJEHTA SBJIAECTCSA IOJYyYEHHUE JIOCTOBEPHOIO pE3yJbTaTa C KOHTPOJEM €ro TOYHOCTH. BaxHoe
3HaueHue wuMeeT (opMa TMPEACTAaBICHUS PE3YJIbTaTOB, KOTOpass yKa3blBaeTcs CTYIAEHTaM
IpenoaaBaTeieM.

9.2 Memoouueckue pekomenoayuu 0nsa npenooagameneil

Kypc “YucnenHsle MeTOpl” BKIIOYAET B ce0sl M3yYEHHE 3JIEMEHTOB TEOPUHU MOTPEIIHOCTEN U
TEOpUHU NPUOITHKEHUHN, OCHOBHbBIE YHCIICHHBIE METOIbI aIreOpbl U MaTeMaTUYECKOro aHailu3a. B Hem
paccMaTpUBAIOTCS Pa3/IMYHbIE METOABI IOCTPOEHHUS HMHTEPIOJSIIMOHHBIX MHOTOWJIEHOB, BOIPOCHI
YUCIIEHHOTO AU ¢depeHIUpoBaHUsT U WHTETPUPOBAHUSA, a TaKKe UHCICHHOIO pelIeHUs
T depeHIMaIbHbIX YpaBHEHUH W YpaBHEHHH B YaCTHBIX NMPOU3BOAHBIX. [JlaBHAs OCOOEHHOCTH
0o0ydeHHs OCHOBaM YHCJIEHHBIX METOJOB CBSi3aHA ¢ MHTEHCU(UKALUEH MPOLIECCOB MCIOIb30BaHUS
pa3IMyYHBIX CIELHMATU3UPOBAHHBIX MAaTEMATUYECKUX I[AKETOB M CHUCTEM IIPOrpaMMHUPOBAHHUS
BBIUMCIUTENbHBIX METO/OB, KaK HWHCTPYMEHTAa pelleHHMs NpUKIAIHBIX 3amad.  leopus
OpUOJIMKEHHOTO  PELIeHHs MaTeMaTHMYeCKMX 337ad IIOCTOSIHHO TIIOMOJHAETCs Bce Oouee
COBEpUICHHBIMU YHUCJIEHHBIMU MeTojaMu. Bce 3To TpebyeT ompeneieHHOro YpOBHSI MOHMMAaHMS,
KOTOPBIIl HE0OOXOAMMO 00eCeUnTh B paMKaX AUCHUIUTUHBI "YHCIeHHbIE METObI".

JlucuMiimHa OCHOBBIBA€TCSI HA 3HAHMAX, TMIOJIYYEHHBIX CTYIEHTaMH TpU H3y4EeHUHU
qucuuIuine - “Aunrebpa”, “Maremarnyeckuii ananus”. HaBbIKHM, MOJydeHHblE MNPH H3yYEHUU
JUCHUIIIMHBL “UMCIIEHHBIE METOJIbI”, UCIOJNb3YIOTCA CTYJE€HTaMH IIPH BBIIOJIHEHUU KYpPCOBBIX M
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JTUTUIOMHBIX padorT.

[Tporpamma 00y4enus kypca “UuciieHHbIE METOBI IOJDKHA COCTOSITh U3 CIICYIONTUX ITATOB.
Bo-niepBbix, 3TO OCBOeHME mporpammupoBaHuss Ha OBM U uCHoONb30BaHUS MaTEMaTUYECKHUX
MIAKETOB M MPOrPAMMHBIX CPEICTB, OPUEHTUPOBAHHBIX HA PEAIM3ALUI0 MATEMATHYECKUX PAaCUYETOB.
Bo-BTOpBIX, 3TO OCHOBBI YMCIIEHHBIX METOJIOB, COJCpXKAIIUE H3JIOKEHUE KIACCHUUYECKUX 3a]ad
anreOpbl ¥ MaTeMaTHuecKoro ananu3a. OCHOBHOE BHUMAaHHE JOKHO OBITH YAEIEHO BBIPAOOTKE
MPAKTUYECKUX HABBIKOB Y CTYyIEHTOB. Teopermueckoe OOOCHOBAaHHME METOIOB PEKOMEHIYETCs
IPUBOJUTH JIUIIb B TOM Mepe, B KaKOH OHO HEOOXOAUMO ISl IYYIIEro YCBOEHUS U MPAKTHYECKOrO
npuMeHeHus. [Ipu U3ydeHHH TUCHUIUIMHBI HEOOXOAMMO OOpaliath BHHUMAaHHE CTYJACHTOB Ha €€
MPUKIIAHON XapaKTep, Ha TO, [I€ U KOI'/la U3y4aeMble TEOPETUUYECKUE MOJIOKEHUS U MPAKTUUECKHE
YMEHHSI MOTYT OBITh HCIOJB30BaHBI B Oyaylield JesATENbHOCTH, a TakkKe MOJIYEPKUBATh
OCOOCHHOCTH, BO3HHMKAIOLIUE TMpPU MPOrPaMMUPOBAHUU BBIYMCIUTENBHBIX 3a1ad. W3noxeHue
MaTepuaia HeoOXOAMMO BEeCTH B (hopMe, JOCTYIMHOW MOHMMAHUIO CTYACHTOB. MeETOIbl M3II0KECHUS
yueOHOro mMarepualia cielyeT BbIOMpaTh, UCXOMAS U3 TOT0, KaKOW M3 HUX Hambosee mpuemseM s
Jy4IIer0 KOHTaKTa CO CTyJASHTaMH M Jy4IIero YCBOCHHS MMHU ydeOHoro marepuana. C Iemnbio
CHUCTEMAaTU3allMil U 3aKpEIUICHUS MOJIYYCHHBIX TEOPETUUYECKUX 3HAHUU M NPAKTUYECKUX YMEHUU
PEKOMEHIYETCSl TMPEIyCMOTPETh CaMOCTOSITENbHYIO PabOTy CTyAEHTOB. Jlisi MpoBepKHU 3HAHHM
CTYJICHTOB PEKOMEHJIYETCS M0 OKOHYAHWM M3YUEHHUs pa3/esioB MPOBOJUTH KOHTPOJIb, KOHTPOJIb
clenyeT MPOBOAUTH B BHUJAE TECTOBBIX 3aJaHUIl, KOHTPOJBHBIX U JIAOOPATOPHBIX PabOT, YCTHBIX
co0ece10BaHUH.

11. Ilepeyenb  UH(POPMANMOHHBIX  TEXHOJOTHH, WCIOJb3YeMbIX MNPH
OCYLIeCTBJICHMH 00Pa30BaTeJIbHOI0 MpPoLecca Mo AMCHUILVIUHE (MOAYJII0),
BKJIIOYAsl NepeYyeHb MPOrpaMMHOr0 odecrnevyeHUs] ¥ MH(OPMAUMOHHBIX
CIIPABOYHBIX CUCTEM (IIPH HEOOXOAMMOCTH)

1. o6opynoBaHHbBIE ayTUTOPHH (IIEPCOHATBHBIE KOMITBIOTEPHI);
2. aynuoBH3yalbHble, TEXHUYECKHE U KOMIBIOTEPHbIE CpEACTBa OOy4YeHMs (KOMIIBIOTEpHas
CHCTEMa aBTOMAaTH3alluM, MaTeMaTUYeCcKuX BblunciaeHuit Derive, npodeccuonanbHas cpena st
BBINOJIHEHUS BeIuMcIeHnd Maple, snexTponHble Tabmuisl Excel, cucrema nmporpaMMupoBaHus:
Turbo Pascal, 06bexTHO-OpreHTHpOBaHHas cpena: Delphi) u ap;
3. UCTIOJIb30BaHME CIIaliI-IPe3eHTALUI TPU TPOBEAECHUU JIEKIIUHI U OTAEIbHBIX CEMHUHAPOB;

4. Vcnonb30BaHue BU3YyalIbHBIX MaTepuanoB Ha DVD-HocuTensix;

5. KoHcynbranus 1o BonpocaM AUCHUILUIMHBI TOCPEICTBOM JIEKTPOHHOM MOYTHI.

12.1. Ilepeuensv odpazosamenbHblX MEXHOI02UIL, UCHOIb3YEMBLX DU OCYULEC BTICHUU
oopazoeamenbHo20 npouecca no oucyunaune (Mooyio)

B pamkax yueOHOTO Kypca HCIOIB3YIOTCS AJIEMEHTHl TAaKUX IMEAarorHuecKUX TEXHOJOTHH, Kak
npobiemHoe oOyuenue, MKT-TexHonoruu, ciaenyronye BUAbI aKTUBHBIX U MHTEPAKTUBHBIX (HOpM
NPOBE/ICHUS 3aHATHI: pa300p KOHKPETHBIX CHUTYallWd, TEXHOJOTHS COTpyAHHYecTBa (pabora B
MaJIbIX TPYTIax ), KOJJIEKTUBHAS MBICTUTENbHAS AEITeTbHOCTD, TEMATHUYECKHUE JUCKYCCUU.

Paszbop xonkpemmuwix cumyayuti 3aKITIOYAETCSl B aHAIM3€ M OIEHKE PAa3TUYHBIX YHCICHHBIX
METOJIOB PEIICHUs 33]1a4 BBIYMCIUTEIBHON MAaTEeMaTHUKH.

Temamuueckue Ouckyccuu — TpeanonararoT 00CYXKIEHUE MPOOIEMHBIX BOIPOCOB MEXKIY
TpyIIamMu 00yJaroIiXcs, apryMEHTHPOBAHHO OTCTaWBAIOIINX ONPEACIEHHYIO TOUKY 3PCHUSI.

Ilpobnemnoe obyyenue CBOAUTCS K CTUMYJIUPOBAHHMIO CTYJICHTOB K CAaMOCTOSITEIbHON
«100bI4€» 3HAHUI, HEOOXOIMMBIX JJIs PEelIeHUs] KOHKPETHOH 3a]auu.

Texnonoeus compyonuyecmsea (paboTa B MaJbIX TPYIax) COCTOUT B (GOPMUPOBAHUM YMEHHI
3¢ }exTHBHO paboTaTh COO0IIAa BO BPEMEHHBIX KOMaHAAaX M TPYIIaxX W JOOMBATHCS KaueCTBEHHBIX
pe3yNIbTaTOB MPHU BEIOOpE METOIa PELICHUS 3a7auH, AITOPUTMA €€ PEIICHUsT U peaTn3allui PereHHs
¢ ucnoiab3zoBanuem DBM.

Yoenvuuiii gec 3anamuii, nposooumMslx 6 UHMEPAKMUBHBIX hopmax, onpedeisiemcs 21A8HOU



yenvlo (mMuccuetl) npocpammsl, OCOOEHHOCMbIO KOHMUHSEHMA O00YUAIOWUXCA U COOEPAHCAHUEM
oucyuniunsl « Yucnenuvie Memoowvly, u 6 Yeiom 6 yueOHOM npoyecce OHU COCMAGIAION He MeHee
59,6% ayoumopnwvix 3anamuii (onpedensiemcsi mpedosanusimu @IOC ¢ yuemom cneyugpuxu OOII).
3ansamus 1eKyUoOHHO20 Muna OJisk COOMBEMCMBYIOWUX SPYNI CIYOEHMO8 He MO2Yn COCMABIAmMb
oonee 40% ayoumopnwvix 3ausmuii (onpedensemcs coomgemcmeayouum @IOC).

11. Onmcanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMON IS
OCyLIeCTBJICHHUS] 00Pa30BaTEILHOIO MIPOLECCa 10 AUCHHILIMHE (MOLYJII0)

Jns  ocymecTBieHus: 00pa30BaTENLHOTO TMpoLEecca M0 AUCHUIUIMHE «Hucienuvie Mmemoobvly
(baxkynabTeT pacnosaraer:

a) ayAUTOpUAMM JUId NPOBEACHUS JIEKIMOHHBIX 3aHSITHM, OCHALIEHHBIX MYJIbTUMEIUNHHBIM
000pyIOBaHUEM, & TAKXKE CUCTEMOH 3BYKOYCHJIEHUS M1 MUKPO(QOHAMH NpH NMPOBEICHUU MOTOUHBIX
3anstuit (ayn. 7203; 7207; 7114);

0) KOMIIBIOTEPHBIMM KJIacCaMM ISl HIpPOBEAEHUS JAa0OpaTOPHBIX 3aHATHH, OCHALICHHBIMU
KOMIIBIOTEpAaMHM C MHUHHUMAaJIbHBIMU CUCTEMHbIMU TpeboBanusimu: IIponeccop: 300 MHz u Bbiue;
ornepatuBHas namsTh: 128 MO u BbllIe; Apyrue yCTpOMCTBA: 3BYKOBasi KapTa, KOJIOHKHU; YCTPOHCTBO
st urennst DVD-auckos ((ayn.7208)

12. Nnble cBeieHnsi M (MJIM) MaTEPHAIBI

12.1.  OcoOeHHOCTH peaqu3alui JUCIHUIUIMHBI IS WHBAJIWIOB M JIMI[ C OrpaHUYCHHBIMH
BO3MO>KHOCTSIMHU 3/I0POBBS

Jia  oOecnieueHuss o00pa3oBaHMsS HMHBAIMAOB U OOydyaroUMXcsd C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbsI  pa3pa0OaThIBacTCs aJalTUPOBaHHAs OOpa3oBaTeibHas MpPOTrpaMMa,
WH/IMBUIYAIbHBIA Y4€OHBIH IUIAH C y4ETOM OCOOEHHOCTEH MX MCUXO(PH3MYECKOTO PA3BUTHUS U
COCTOSIHUS 3JJ0POBBSL.

OO6yueHre 00yJarIIMXCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI OCYIIIECTBIISIETCS Ha
OCHOBE 00pa30BaTeNbHBIX IPOrPaMM, aIalITUPOBAHHBIX AJI 00yUeHHUs yKa3aHHBIX 00yUYaOIUXCS.

OO6yuenue o 00pa3oBaTENIbHON MTPOrpaMMe MHBAIHIOB U O0yUYaIOIIUXCS C OTPaHUYCHHBIMU
BO3MOXHOCTSIMM ~ 3JI0pPOBbSl  OCYIIECTBIsieTCsl  (DaKylIbT€TOM C  y4eTOM  OCOOEHHOCTeH
NCUXO(HU3MUECKOTO PA3BUTHSA, WHIUBUAYAJIBHBIX BO3MOXKHOCTEH M COCTOSIHUS 370POBbS TaKHX
oOyJaromuxcs.

YHHUBEPCUTETOM CO3JAIOTCS CIICIUALHBIC YCIOBHS JIJISl TIOJMYYCHHUsI BBICIIETO 00pa30BaHUs
1o 00pa3oBaTeNIbHBIM IPOrpaMMaM 00YJAIOIIUMHCS C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3710POBBSI.

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

(Pamunus, unuyuanvt u doadxcnocms npenodaéamens (ei))




