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PABOYAS ITPOI'PAMMA JIMCIUAIIVIMHBI

b51.B.01./1B.01.02 BeluncautebHA MATEMATHKA

Hanpasienue noaroroBku: 09.03.01 Madopmarrka u BEIYUCIUTEIbHAS TEXHUKA
Hanpagaennoctsb (mpopuisb): MHopMamoHHbIe TEXHOIOTUH U UCKYCCTBEHHBIA MHTEIIEKT

KBamudukamnus (crenennb): OakaaaBp
®opma 00yUeHHUs1: OUHAS

HHCTUTYT: MaTEeMaTUKH, €CTECTBO3HAHUS U TEXHUKU
Kadenpa: MareMaTuKu 1 METOJIUKH €€ MPETIOJaBaHUS

oyHas ¢popMma

OYHO-3a04YHas

3ao4Has gopma

¢dopma
Kype 3
CemecTp/Tpumectp 5
Jlekuuu 36
JlaGopaTopHble 3aHATHS —
IIpakTHYeckne (CeMMHAPCKHUE) 3aHATHS 36
B T. 4. MIPAKTHYecKAasi MOAr0TOBKA 2
N 3auer ¢
dopma(bl) MPOMEKYTOYHOM aTTECTAIUN .
OILIEHKOii
KonTtpoJas -
Hubie popmbl padoThl -
CamocrosiTesibHas padoTa 72

Bcero uyacos: 144

TpynoeMKoCTh: 4 3a4eTHBIX e IMHUIBI.

Pa3paboTunk paboueil mporpamMmsi:

Kanouodam pusuko-mamemamuyeckux nayk, cm. npenooasamenv K.C. Eneyxux




|. OPTAHU3AIIMOHHO-METOIMYECKUIA PA3JIEJI

Heab u3yyeHusi AMCHUIIMHBI: HOPMUPOBAHKE Y CTYACHTOB TEOPETUICCKUX
3HAHUU U NPAKTUYECKUX HABBIKOB IT0 OCHOBAM MPUMEHEHHUS YHCIECHHBIX METOJ0B JIJIsI
pelIeHusl pa3IndHbIX 337a4. Kpome TOro, uempt0 OCBOCHUS AUCHMIUIMHBIL SIBIISIETCA
O3HAKOMHUTH CTYJCHTOB C NPHOTMKECHHBIMA METOJAAMHU I DEIICHHUs 3aaad
WHTEPIOJAINN,  alllPOKCUMAIlK,  NPUOMMKEHHOTO  PEIICHHWs  YPaBHCHWIA,
BO3HHKAIOIIUX TIPH paboTe ¢ TaHHBIMU U CHOPMHUPOBATH Y CTYJACHTOB MIPAKTUIECKUC
HABBIKH pa0OTHI C JAHHBIMU U TPUOIMKEHHOTO PEIICHHS YaCTHIX MTPAKTUYECKUX 337129
B 00J1aCTH MAlIMHHOTO O0YUY€HHUsI, ONTUMU3AINHA U UMUTALIMOHHOTO MOJIETUPOBAHMUSI.

3amauu u3y4yeHus TUCHUILINHBI:

-popMUpOBaHUE HABBIKOB B O00JIACTH CO3/IaHUS AJTOPUTMOB YHCICHHOTO
pemieHust  3amad  anreOpbl,  aHanm3a,  AuddepeHIuaIbHBIX  ypaBHEHUH,
MaTeMaTU4YecKoM (DM3UKU, TEOPUU BEPOSITHOCTEW W CTATUCTUKHU, TUMUYHBIX IS
MPUJIOKEHUN MAaTEeMaTUKU K Pa3IUYHBIM 00JIACTSIM HAyKU U TEXHUKHU;

-pa3BUTHE CIIOCOOHOCTH TOHHMMATh JIOTUKY M CMBICI BBIYMCIUTEIBHBIX
oreparuii, mpoleayp U METOJA0B YUCICHHOTO PEIICHUS MAaTEMAaTUYECKUX 3a/1aY;

-U3y4EHUE OCHOBHBIX METOJOB K IMOCTAHOBKE M TMPOBEJCHUIO UYUCICHHBIX U
AKCIEPUMEHTANIbHBIX HCCJICIOBAHUN €CTECTBEHHOHAYUYHBIX U HAYYHO-TEXHUYECKUX
npoOJsieM, pa3pabOTKe TEOPUM YHCICHHBIX METOJIOB, AHAJIM3Y W OOOCHOBAHUIO
QJITOPUTMOB, BOIIPOCOB, a TAKXKE Pa3pabOTKHU YUCICHHBIX METOJIOB, CIIOCOOCTBYIOIINX
MOBBIIIEHUIO s hexTuBHOCTH BBIYUCIICHUI U OTPAKAOLIUX pocT
MIPOU3BOJIUTEIIBHOCTH COBpEMEHHBIX DBM.

Mecto nucuuninnabl B cTtpykrype OIIOIL: peanusyercss B paMkax 4acTu,
dbopmupyeMoil yuacTHUKaMu 00pa3oBaTelbHbIX OTHOILIIEHUH, O6510Ka b1. JluctumninHb

(Momynn).

Ilnanupyemble pe3yJbTaThl 00YUEHHUS MO TUCIHUILINHE:

Kon i IInanupyemsle pe3yJibTaThl
HANKATOPHI KOMIIETEHIIUU
KOMIIETeHLMU 00y4eHHusI MO AUCUMILINHE

YK-2 3HaTh: 3naer:

Crniocoben - CITIOCOOBI TPOEKTUPOBAHUS -TEOPETUYECKUE OCHOBBI TOCTPOCHHUS

OIPENIeNIATh KPyT pelIeHnsT KOHKPETHOM 3a7jaun METOJIOB YHCJIEHHOTO PELICHUS

3a/1a4 B paMKax MIPOEKTA, ONpeAETICHUS areOpanvecKuX U TPAHCIEHIEHTHBIX

MOCTaBJIEHHOM 11€JIN 1| ONTUMAJIBHBIX CIIOCOOOB ee YPaBHEHHI;

BBIOMpATH peIlIeHus], UCXOsl U3 IEHCTBYIOINY - TEOPETUUYECKHE OCHOBBI

ONTUMAJIbHBIE IIPAaBOBBIX HOPM M UMEIOIIUXCS METO/IOB PEIICHUs] CUCTEM JIMHEHHBIX

CIOCOOBI X PEILIEHUs| peCypCOB U OTpaHUYEHU; Y HEJIMHEHHBIX YPABHEHUH;

UCXOMS U3 - TEOPETUYECKHE OCHOBBI

NEHCTBYIOINX MIOCTPOEHHUS aITOPUTMOB

MIPABOBBIX HOPM, MHTEPHOJISILINY;

MMEIOIIUXCA PECYPCOH YMeETh: Ymeer:

Y OrpaHUYEHUH - (hopMyTUPOBATh COBOKYIHOCTh | -aHAJIM3UPOBATH TOCTABICHHYIO
B3aMMOCBSI3aHHBIX 33/1a4 B 3ajauy ¥ BBIOpATh MyTH €€ pelIeHus;
paMKax MOCTaBJIEHHOHU IIeTTH - ONITUMHU3UPOBATh

HCIOJIb3YEMbIE BBIUHCIUTENbHbIE




paboThI, 00ECIIeYNBAOIINX €€
IOCTIDKEHHE;
- KQUECTBEHHO PEIIaTh KOHKPETHBI(
3aaun (MCCIICIOBAHMSI, TPOCKTA,
JICSITCIIBHOCTH ) 32 YCTAHOBJICHHOE
BpeMs;

aJITOPUTMBL;

Baagern:

- HaBBIKaMU ONpECICHUS
0’KMJAEMBIX PE3yJIbTaTOB
pemeHI/m IIOCTAaBJICHHBIX 3a41a4,

- HaBBIKaMH ITyOJIUYHOTO

HpGIICTaBJIeHI/ISI pe?,yJIBTaTOB

pelIeHus 3a/1ad UCCICIOBAHMS,

HpOGKTa, JCATCIIBHOCTU.

Baaneer:

-MPAKTHYCCKUMHU BBIYUCITUTEIbHBIMU
HABBIKAMU PEIICHHS PUKJIATHBIX
3aj1a4 C UCIOJIb30BAHUEM CPEIICTB
MaKEeTOB KOMITbIOTEPHON MaTeMaTHKH;
- CIIOCOOHOCTBIO
CaMOCTOSATENIHHO IOMIOJIHATE 3HAHUS B
06HaCTI/I BBIUYUCIIUTCIIBbHBIX

METO/IOB.
IIKC-1 3HaTh! 3Haer:

Crniocoben — BO3MOYKHOCTHM CYILIECTBYIOUIEH | -OCHOBHBIE IPUOJIMKEHHBIE METObI
pa3pabaTbIBaTh IPOrPaMMHO-TEXHHUUECKON JUISL peIleHHs 3aaad WHTEPIOJISIHH,
TpeOoBaHuUs 5 apXUTEKTYPBI, almnpoKCUMaIluy, pUOIMKEHHOTO
POEKTUPOBATH —  METOJOJIOTHIO  Pa3palbOTKH | pelIeHHs YPaBHEHHUN, HX OTPaHUUCHHUS
pOrpaMMHOE IPOTPAaMMHOTO O0ECTIeYeHUsT W | U O0JIACTH MPUMEHEHHsI, KJIacChl 3a/1a4
obecnieueHne TEXHOJIOTHIO IIPOrPAaMMHUPOBAHUS; | BEIUUCIUTEIBHOW MaTeMaTuKd U MX

— METO/IbI " CPEICTBA | IOCTAHOBKH, CIIOCOOBI ITOCTPOCHHS
MIPOCKTUPOBAHUS MPOTPAMMHOIO | YUCIEHHBIX  METOJOB, HCTOYHHUKHU
obecrieueHus; OomKOOK, MOHUMAHUE CXOJIUMOCTH U
— TUTIOBBIE PEIICHUS, OMOIMOTEKH | YCTOMYMBOCTH ITOPUTMOB
MIPOrpaMMHBIX MOAYJEH, | YHUCIEHHOTO peuieHus 3a1a4
mabJIoOHbBI, KJacChl  OOBEKTOB, | MATEMATHUECKOTO aHain3a u
UCIIONIb3yeMble TpH pa3paboTke | JMHEHHOM anreOpsl;
IPOrPaMMHOTO 00ECTICUCHUSI.
Ymers: Ymeert:
— MPOBOJUTh  OLEHKY M | - peann30BbIBaTh W3YUYEHHbBIE
000CHOBaHHE  PEKOMEHIYEMBIX | aJITOPUTMBI B TIPOTrPAMMHOM  KOJIE,
pelieHuit; BBIICTISITh  TO/33/1a4M, TpeOyrolue
— BBIpa0ATHIBATh BAPUAHTHI | TPUOJIMIKEHHOTO YUCJICHHOTO
peanu3auuu MIPOrpaMMHOTO | pELIeHMUS,
obecrieueHus; - KOHCTPYHMPOBATh BBIYMCIUTEIbHBIN
— MPUMEHATh  METOJbl M | AITOPUTM U  PEaJU30BBIBATh  €TO,
Cpe/cTBa MPOCKTUPOBAHUS | MOJy4yaTh W HUCHOJIB30BaTh  Ha
MIPOrpaMMHOTI0 obecrievyeHus, | MpaKTUKe arpuOpHBIE u
CTPYKTYp NTaHHBIX, TPOTPAMMHBIX | allOCTEPUOPHBIC OIICHKH,
uHTEpdeiicoB. OPUEHTHPOBATHCSI B MAaTEMaTUYECKOM
anmnapare, HCIIOJIb3YEMOM JUTSt
MMOCTPOEHHUS METOJIOB,
- paboTath co CIIpaBOYHOMU
JIUTEpaTypou, TECTUPOBATH u

MPOBOANTh CPAaBHUTEIBHBIA aHaIH3
Pa3HBIX METOJIOB PEIIEHUS THUIIOBBIX
3ajadu,;

Baanersn:

Baaneer:
- HaBBIKAMM HCIIOJIBb30BaHUSA METOIOB
IpHUOIMKEHHOTO PEIICHHUs, IPUMEHSITh




—  aHaJIM30M  BO3MOXKHOCTEH
peanuzanuu  TpeOOBaHUI K
MIPOrpaMMHOMY O0ECTICYCHUIO;

—  HaBBIKAMH  pacCIpeeNICHUS
3aJJaHUH MKy MPOrPaMMHUCTAMHU
B COOTBETCTBUHM C TEXHMYECKUMH
crienupuKanusImMu;

— METoJaMu  TPOEKTUPOBAHUS
CTPYKTYD JaHHBIX;

— METoJaMH  TPOEKTUPOBAHUS
IIPOrPaMMHBIX HHTEP(DEHCOB;

—  HaBBIKAMH  OCYIIECTBIICHUS
00y4YeHHUs 1 HACTABHUYECTBA.

UX TpH MOJAETUPOBAHUU PpeaTbHBIX

CUTYaLUi;
- METOJaMH MPUOJIMKEHHOTO
pelleHus, TNPUMEHSAET HUX  [OPHU

MOACIINPOBAHUHN PEATIbHBIX CI/ITyaHHfl.

Il. COAEP KAHUE U OB BbEM JUCHUIIJIMHBI

C YKa3aHMEeM KOJIHYeCTBA YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy 00y4arouuxcs
¢ nmpenoaasaresieM (10 BUIaM Y4eOHbIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 PadoTy

Ounas popma o0yueHHsI

AyauTOopHBIE
Ne Cam.
HanmeHoBaHUe pa3iesioOB U TEM Bcero 3aHATHSA
n/n pao.
JK 113 Jb
Pazjnen 1. DjieMeHThI TEOPHH MOTPELIHOCTEH 24 6 6 12
1 Tewma 1. BBeieHne B BHIYUCIUTEIBHYIO MATEMATHUKY. 8 5 5 4
Hcrounnku u kinaccuukaius morpenrHocTH.
2 Tema 2. AOcomroTHaZs M OTHOCHUTEJIbHAS 8 2 5 4
MOTPEITHOCTH.
3 Tema 3. Ilpsimast 3amada TEOpUU TOTPEIIHOCTEH. 8 2 2 4
OOGparHas 3a7a4a TEOPUHU MOTPEITHOCTEM.
Pa3znen 2. UncjieHHbIe MeTOAbI PelIEeHUS] CHCTEM
. . 30 6 6 18
JuHelHbIX anreopanyeckux ypasuenuii (CJIAY)
Tema 4. OOmias xapakTepUCTHKA WUTEPALMOHHBIX
metonoB pemenus CJIAY  Merox mnpocroit
4 utepaunu pemenust CJIAY. Teopema o cxogumoct 10 2 2 6
Y OIICHKA MOTPEITHOCTH.
Tema 5. Moaudukanum Merona UTEpaluu: METOJ
5 | 3eiimens, Merox penakcauuu. Teopemel 0 10 2 2 6
CXOIMMOCTH MeTOAa 3enaes.
Tema 6. Teopema O CXOIMMOCTH CTAIllMOHAPHBIX
WUTEpaIlMOHHBIX METOA0B. Ee mnpuMmeHeHue B
6 | yactupix ciayyasax. Merong Puuapacona pemieHus 10 2 2 6
CJIAY I'panuentnsiit Mmeton pemenus CJIAY.
Pasznen 3. UnciieHHbIe METOABI ANIIPOKCUMALMHU
Ta0IUYHBIX P i 48 12 12 24
YHKUIMH




Tema 7. IlocraHoBka 3agauvl O PEUICHUH O
npUOIMKEHUT TaOJIMYHBIX byHKUUH.
CymecTBoBaHME " eIMHCTBEHHOCTh
UHTEPHOJSIMOHHOTO  MoiuHOMa.  CXOIUMMOCTh
MHTEPIIOJSIIMOHHOTO IpoIecca.

10

Tema 8. MHTEpNONSIIIMOHHBIA MOJIMHOM B (popme
Jlarpanxxa uw B ¢opme Hpiorona. Orenka
MOTPEIIHOCTH UHTEPIOISILIMOHHOTO TOJIMHOMA.

14

Tema 9. HTepHOIAMOHHBIN MOJMHOM C y3JaMHU
noauHoMoB  YeOplmeBa. MeToJ, HaMMEHBIIMX
KBaJPaTOB MPHUOIIKEHUS TAOTHMYHBIX (DYHKITHIA.

10

10

Tema 10. [TonsiTue 0 CIUlaiiHax.
NHTEpNOSALMOHHBIE CIUIAHBI TEPBOTO IMOPsIKA.
WuTeprnionupoBanre KyOMUECKUMHU CIUIalfHAMHU.
EcrecTBeHHBI WHTEPHOJSIMOHHBIN KyOHMUYECKHIA
CIUTaliH, €ro MUHUMAaJIbHBIE CBOWMCTB. TaOIMYHBIX
byHKUIHMH.

14

Paznen 4. UnciieHHbIe MeTOAbI pelIeHUs 321a49H
Kouu 15111 00b1KHOBEHHBIX 1M (pdepeHnaATbLHBIX
ypaBHeHnuii (OY)

42

12

12

18

11

Tema 11. IlocTtaHoBka 3amaudl O YHCICHHOM
pemienunn  OJIY. [Ilonstue o0 CcXOAMMOCTH U
YCTOMYMBOCTH METOJIOB YHCICHHOTO PELICHUS
OY. OOmas xapakTepucTuka MeTofoB Pynre-
KyTThI.

14

12

Tema 12. Meroasl Pynre-KyrThl 2-oro nopsaka,
BBIBOZ 00mIei (hopmyibl, yacTHbIe ciydan OneHka
MOTpemHoCTy MeTo10B Pynre-KyTThI.

14

13

Tema 13. MeToasl  KOHTpOJISL  JIOKAJIbHOMN
BBIUMCJIUTEIBHON MOTPEIIHOCTH IIPU  PELIECHUU
onay.

10

3auem c oyernkoti

Hmozo 3a 5 cemecmp

144

36

36

72

HUTOr O:

144

36

36

72

OuHo-3204Has popma 00yUeHHS He peaaTn3yercs
3aounast popma 00yueHHsI He peaiu3yercs

I11. OUEHOYHBIE MATEPHUAJIBI JJISI TIPOBEJIEHUS TEKYIIENA 1

MMPOMEXYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO
JAACIHHUIIJIMHE
Tekymias arrectanusi IpOBOAUTCS B GOpME KOHTPOJIHHOU pabOTHI.

TunoBble BApUAHTHI KOHTPOJIbHBIX PadoT

Konmponvnan paboma Nel




1. Beruuciuth 3HaueHWe QyHKOMM © W €€ TpeneibHbie aOCONMIOTHYIO U
OTHOCHUTEJIbHYIO TMOTPEIIHOCTH, €CIM H3BECTHBI IMOrPEIIHOCTH €€ apryMeHtoB. Haiitu
KOJIMYECTBO BEPHBIX 3HaUaIUX UG p GyHKUKHU U (B IIUPOKOM U y3KOM cMbicie). [TapameTpsl
mu K 3a1anbl TouHO. /laHHBIC OpaTh U3 TAOJHUIIBL.

No u X Yy m| k
1 |msn( x+ky) 3.15+0.02 1.15£5% 2 |1.5
2 |msm x+cos(l+ky) 1.25+0.002 1.26 +£10% 3 |1.6

2. OmnpenenuTh KOPHH ypaBHEHHUS Tpaduyuecku W YTOYHUTh OAMH U3 HUX
UTEpPalMOHHBIMU METOJaMU (METOJOM JeJEHHUs OTpe3Ka IMorosiaMm, MeroaoM HeroToHa,
METOJO0M MPOCTOM uTeparuu) ¢ TouHocThio 0,01:

1. P 42x+2=0

2. ¥ -2x+2=0
3. Pemuth cuctemy ypaBHeHHH MeTo0M ["aycca wiim oOpaTHOM MaTPHIIBI:
dx, +x, +x3+2x, =2
4. Pemmute CJIAY wrepanmoHHBIMH MeToAaMu ¢ TOo4HOCTHIO 0,01 mpu 3amaHHOM
HavaapHOM npubmmkenuun (0,7m; 1; 2; 0,5):
3x; + X5 — X3 +X4 =3m
Xy —4x, +x;—x, =m—06
—x,+x, +4x;+x, =15-m
X, +2x, +x; —5x, =m+2
20e m — HOMEp BapHuaHTa.

5. PemuTh cucteMy ypaBHEHHI METOJOM MPOTOHKU (MJIM UTEPALIMOHHBIM METOJIOM C
toyHOCThIO 0,01):

_.:\'1 +2:\‘3 _0.5\'3 - 0

20e m — HOMEp BapHaHTA.
Konmponvnas paboma No2

1. PemmTh cucTeMy HEIWHEWHBIX YPAaBHCHHU OJHUM U3 UTEPAIMOHHBIX METOJOB
(meTomoM HeroToHa, mpoCThIX UTepanuid, 3eiaens) ¢ TouHocThio 0,01:

sm(x—1)=13—y
x—sm(y+1)=08

2. HOCTpOI/ITI) HHTCPIIOJIAIIUOHHBIC TTOJTMHOMBI Harpaana u HeroTtoHa no 3aJaHHBbIM
TOYKaM:



1
1

X 1
s 1

|

3. Halitn 3HayeHue QYHKIWHA, 3aJaHHBIX TaOJMYHO Npu X=1,1 C MTOMOIIBIO
KyOHMYEeCKOro CIuiaifHa.

Y, 1 2 3 4 A 6 7 8 9 10
1,0 1.0 1.1 0.9 0.9 0.8 1.1 1.0 1,2 1.2 1.1
1,2 | 2,1 2.2 2.0 1.9 2.0 22 | 21 1.8 | 2.0 1,9
14 | 29 32 3.0 3,2 29 3.2 3.1 3.2 3.0 | 3.2
1,6 38 | 4.2 3.8 3.8 | 4.2 4.2 3.8 4.1 3.8 3.8
1.8 5,2 52 i 8.1 5.2 5.1 5.2 5.2 50 | 49
2,0 5,9 6.0 5.8 6.1 5.8 5.9 6.2 6.1 6.1 5.8

4, BBIYUCIUTH MHTETPaj, UCIOJB3Ys KBaJpaTypHbIe (POPMYJIBI MPSMOYTOIHHUKOB,
Tpamnenuii 1 mapadosn (CuMIicoHa), MpH 3aJJaHHOM YHCJIE HHTEPBAJIOB N:

4
I(ZA'3 —/x+2)dx n==6

5. Pemuts 3amaay Komu meTomgom Dititepa, MoauPUIIMPOBAHHBEIM METOAOM Diliepa u
MeroaoM Pyrre-Kyrtra Ha 3aganHOM OTpe3Ke:

y' =3+2x-y y(0)=2, xe[0; 1], h=0,2

ITpoMexyTouHas arrecTanus 00y4aroUIMXCsl OCYIIECTBISAETCS B (popMe 3a4eTa
C OLIEHKOH C UCITOJIb30BAHNUEM CIIETYIOIIHUX OLIEHOYHBIX MAaTEPHUAJIOB:

Bonpocsl Kk 3a4eTy € OLIEHKO
(5 cemecTp, ouHas popma 00yUeHUs )

1. Uctounuku u kiaccudukaius morpenHoCTy.

2. AGcotoTHasi U OTHOCUTEJIbHAS TOTPEITHOCTH.

3. Ilpsimas 3aga4a TEOpUHU MOTPEIIHOCTEM.

4. OOpaTHas 3a/1a4a TEOPUH MOTPEIIHOCTEH.

5. Merton oprororanm3anuu pemenns CJIAY nius Marpuiibl 0011ero Bua

6. XapakTepucTuka UTEPAMOHHBIX MeTOOB pemienus CIIAY

7. Meron mpocteix utepauuii pemenus CJIAY. Teopema 0 CXOOUMOCTH.
O1eHKa NOTPEIIHOCTH.

8. HeoOxonumpie U JTOCTATOYHBIE YCIOBUS CXOAUMOCTH METOJ@ MPOCTHIX
utepauni pemenus CJIAY

9. Moaudukaruu Merona urepauuit pemenus CJIAY (airoputmbel mMeTona
3eliaens, MeToaa peslakcalyu. )

10. Teopema 0 CXOIUMOCTHU U OLIEHKA MOTPEIIHOCTU METO1a 3ehaensl.

11. ITpumeHeHHE TEOpPEMBI O CXOAUMOCTH CTAlMOHAPHBIX HUTEPAIMOHHBIX
nporeccoB st pemeHuss CIIAY ¢ cuMMeTpUYHON MOJIOKUTEIbHO-ONPEAEICHHON
MAaTPULEH.

12. I'panuenTHsiil MmeTox petenust CJIAY.

7



13. IlocTanoBka 3a/1a4u O MPUOJIMKEHUN TAOJIMYHBIX (DYHKIIHI

14. CyumecTBOBaHHE U €IMHCTBEHHOCTh UHTEPHOJILIMOHHOTO OJIMHOMA

15. UnaTepnonsimonHsbiii moauHoM B popme HeroTona u B popme Jlarpanxa

16. KoHeuHble pa3HOCTH U pa3/eiCHHbIE PA3HOCTH U UX HCIOJIL30BaHUE JJIS
MPEACTABICHUS] THTEPIOJISIIITUOHHOTO MOJIMHOMA.

17. OneHka MmorpenrHOCTH HHTSPIOIAIMOHHOr0 ITotuHOMa B (hopme Jlarpamka

18. ITHTepIONAIMOHHBIA TOJTMHOM C YEOBIIIIEBCKIMH Y3JIaMH

19. ITpubnuxenue TabIUIHBIX (YHKIIMA METOJOM HAUMEHBIIINX KBaJAPATOB

20. ITonsatue o crmariHax. MHTEpONSALMOHHBIE CIUIAHBI IEPBOTO MOPSIAKA

21. MuTepnonupoBaHre KyOMUeCKUMU CIUIaliHAMH.

22. EcTecTBeHHBIN KyOMYECKHM CIUTaiiH, €10 MUHUMHU3UPYIOIIUE CBONCTBA.

23. ITocTtaHoBKa 3a/1aun yncieHHoro pemenus O/Y.

24. BeruncnurenbHas cxema i pemenus O[Y: cxoaumMocTs U yCTOMYUBOCTh

25. Metoapl Pynre-KyTTel. O6111as XxapakTepucTrKa.

26. Metonbl Pynre-Kyttol 2-oro nopsnaka. O0mias ¢hopmya.

27. YactHbie ciaydyan Meto10B PyHre-KyTTel 2-0oro nopsaka.

28. IIpakTyeckoe ucrojb3oBanue MeTo0B PyHre-KyTTel. Onenka Pynre.

IV. MEPEYEHD JUTEPATYPBI, HEOBXOJUMOMH 1JIsI OCBOEHUA
JANCIUITJINHBI
4.1. OcHoBHAasl JUTEpaTypa

1. JIebener, B. YI. ®yHKIIMOHAIBHBIN aHATU3 M BEIYUCIUTEIbHAS MATEMaTHKA :
yueOHoe nocodue / B. 1. JleGenes. —4-e uza., nepepad. u nomn. — Mocksa : DU3Matiur,
2005. — 294 c¢. — Pexum gocryma: 1o mommucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=68363 (mara oOpamieHus:
24.08.2021). — ISBN 5-9221-0092-0. — TeKCT : 3JEKTPOHHBIH.

2. Ps6enbkuii, B. C. BBeneHnue B BBHIYMCIUTEIBHYIO MaTEMATHKYy : yueOHOE
nocobue / B. C. Psbenpkuii. — 3-¢ usf., ucnp. u aoi. — Mocksa : @uszmartiut, 2008. —
285 c. — (DustexoBckuil y4yeOHUMK). — Pexxum pgoctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=68380 (mara oOpamieHus:
24.08.2021). — ISBN 978-5-9221-0926-0. — TekcT : 2JIEKTPOHHBIHA.

4.2. lonotHUTEILHAS JTUTEPATypa
1. T'wmemytnunoB, P. ®. Yucnennsie wmeToapl : yudeOHOoe mocobue /
P. ®. l'unemytnunos, K. P. Xabubymimna ; MuHHCTEpCTBO 00pa3oBaHUs M HAyKd
Poccun, KazaHnckuii  HalMOHAJBLHBIM  MCCJICIOBATCIBCKUM  TEXHOJOTMUECKHUM
yHuBepcuTeT. — Kazanp : KazaHCckuii HayqHO-MCCIEN0BATENBCKUIM TEXHOJIOTUUECKUI
yauBepcuteT (KHUTY), 2018. — 92 c. : un. — Pexxum gocryna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500887 (mata oOpaIeHuS:
24.08.2021). — bubmmorp.: c. 88. — ISBN 978-5-7882-2427-5. — Tekcr : 371€KTPOHHBIH
2. bamabko, JI. B. Yucnennsie MeTonl : yueOHoe mocooue / JI. B. banadko,
A. B. Tomunosa ; Ceepublii (ApkTHueckuil) penepanbHblii yHuBepcuTeT uMm. M. B.
JlomonocoBa. — Apxanrenbck : CeBepHblii (ApKTUuecKkHii) QeaepanbHbIi
yauBepcutet (CADY), 2014. — 163 c. : cxeM., Tabiu., ui. — Pexum gocrymna: mo
8
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https://biblioclub.ru/index.php?page=book&id=68380
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noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=436331 (nara
obpamenus: 24.08.2021). — ISBN 978-5-261-00962-7. — TeKcT : 3IeKTPOHHBI.

V. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBbIX
JJIA OCBOEHUA TN CIIUTIJIMHBI

CcbLIKka Ha

Ne N HaumenoBanue pa3padoTku B
- uH(OpMAMOHHBII 5JIeKTPOHHOI (hopMe JocTynHoCTh
pecypc
DeKTpOHHO-0MOIMOoTEeYHAs Perucrpanus yepes
cucrema (3bC) 1100011 YHUBEPCUTETCKUI
VYHuBepcuterckas OuOIMOTEKa | KOMIBIOTED. B
OHJIAWH JaIbHENIIEM
1. | http://lwww.biblioclub.ru WHIUBUIYaIbHbIH
HEOTrpaHUYEHHBIN TOCTYIl
U3 JII000H TOYKH, B
KOTOPOU UMEETCs AOCTYII
K cetu HTEpHET
OO6pa3zoBarenbHbIii HeorpanuuenHslii
MaTeMaTHYECKUI CaiT, | AOCTYII
2 | http://www.exponenta.ru CONCPAUMH  MaTEMATHHECKHE
MAKEThI JUISL HOJIEPKKU
IIPOBOAMMBIX 3aHATUH, a TAKXKe
METOAMYECKUE Pa3padOTKu
3 | https://www.matburo.ru/ CropaBounas uH¢popmauus 1o | HeorpanuyeHHbIH
MaTeMaTHYeCKUM JUCIUILUIMHAM | IOCTYII
MaremaTuueckuit noprai, | HeorpannueHasri
COZEPIKAIMI pa3/iesibl: BBICIIAS | TOCTYII
MaTeMaTHKa, IIPUKIIaHAS
4 | http://allmath.ru MaTeMaTHKa, IITKOJIbHAS
MaTeMaTHKa, OJIMMIINA/IHAS
MaTeMaTHKa.
NsparensctBo «JIanby Perucrpanus yepes
1100011 YHUBEpCUTETCKUI
http://www.e.lanbook.com KOMMBIOTCP- B
5 nanbHenIeM
VHIUBUy aTbHbBIN
HEOTPAaHUYECHHBIN
noctyt/
BupryanbHbiii  unTanbHblil  3an | biblio-online.ru
y4eOHMKOB M y4eOHbIX nocobuii | Jloctyn mocie
OT aBTOpPOB M3 BEIYyIHUX BY30B | pETHCTpaLMH
Poccun 1o 3KOHOMHYECKHM,
6 | ObC «IOpaiiT» IOPUINYECKUM, TYMaHUTapHBIM,
HMHXEHEPHO-TEXHHUUECKUM u
€CTECTBEHHO-HAYYHBIM
HaIpaBJICHUSM "
CHEIMAIBHOCTSIM.

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI IAHHBbIX

N NTHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI
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Marematnueckas 0a3a JaHHBIX,
oxsarbiBatomas okosno 4 000 | Toctym cBOOOTHBIM
000 moxymenToB, u3 Oosiee 3

1 | zbMATH 000 sxypHaos u 170 000 xrpr | 22MaN-0r
[0 MareMmaTHKe, CTaTHCTHKe, | JlocTyn cBOOOMHBII
nH(pOpMAaTHKE, dusuxe,
€CTECTBEHHBIM HayKaM
Odunmansuii caiT http://www.economy.gov.
2 MunucrtepcTBa
SKOHOMHYECKOTO Pa3BUTHSI nu
PO Joctyn cBOOOTHBIM
IpoBenenne 9KCIIEPTHO-
DejtepanbHbii Hopra aHAIUTHUYECKUX  paboT U
[IPeI0CTaBICHUE http://www.beafnd.org

3 | «boopo  3IKOHOMHYECKOTO

KOHCYJITAllMOHHBIX ~yCIYyT B .
aHaJIN3a» .. | Joctyn cBoOOaHBbIIH
obnacTtu SKOHOMMYECKOM
MIOJINTUKH.

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSIEMOE
INPOI'PAMMHOE OBECIIEYEHUE
[lpu peanuzanuu y4yeOHOW  JUCUMIUIMHBI TMPUMEHSETCS  CIIEIYyoIIee
JIUIIEH3MOHHOE U CBOOOIHO PacCIpOCTpaHsieMOe MPOTpaMMHOE 00ECIICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u np.

VIIl. OBOPYJOBAHUE U TEXHUYECKHUE CPEACTBA OBYUYEHMUAI,
HEOBXO/IUMBIE JIJ151 OCYIIECTBJIEHUSA OBPA30BATEJIBHOI'O
IHNPOLHECCA IO INCIUIIVIMHE

YueOHble 3aHATHS MOPOBOJATCS B AyJIUTOPHUAX, YKOMIUIEKTOBAHHBIX
CIIEIUAIM3UPOBAHHON MeOEbl0, B TOM YHUCII€ CTAIMOHAPHBIMHU WM MEPEHOCHBIMU
TEXHUUYECKUMHU CpeJICTBAaMU 00yueHUst (MMPOEKTOpP, IKPaH, KOMIILIOTEP/HOYTOYK).

CamoctosiTenbHass  paboTa MPOBOAUTCS B KaOMHETaX, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOUEeHUsI K ceTtu «MHTepHeT» u
o0ecrieueHueM J0CTyIa B JIEKTPOHHYIO MH(OPMAIIMOHHO-00Pa30BaTEIbHYIO CpeLy
YHUBEPCUTETA.
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