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|. 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 TNPHOTMKCHHBIMA METOJAAMHU JJIsl DEIICHHUS 3aaad
WHTEPIOJAINN,  alllPOKCUMAIlK,  NPUOMMKEHHOTO  PEIICHHWs  YPaBHCHWIA,
BO3HHKAIOIIUX TIPH paboTe ¢ TaHHBIMU U CHOPMHUPOBATH Y CTYJACHTOB MIPAKTUIECKUC
HABBIKH pa0OTHI C JAHHBIMU M TPUOJIMKEHHOTO PEIICHHS YaCTHIX MTPAKTHUECKHUX 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 (DU3UKU, TEOPUU BEPOSITHOCTEW W CTATUCTUKU, TUIUYHBIX 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

MOCTaBJICHHOM 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 PELIEHUs| 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 3aja4y ¥ 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/1a4 UCCIEIOBAHMS,

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 POrpPaMMHO-TEXHHUUECKON JUISL peIleHHs 3a7ad 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; | BEIYUCIUTEIBHOW MaTeMaTHKd U HX

- METO/IbI u CPEICTBA | IOCTAHOBKH, CIIOCOOBI ITOCTPOCHHS
MIPOCKTUPOBAHUS IPOTPAMMHOTO | YUCIICHHBIX  METOJOB, HCTOYHHUKHU
obecrieueHus; OIIMOOK, IMOHMMaHUE CXOAUMOCTU H
— TUTIOBBIC PEIICHUS, OMOTNOTEKH | YCTOMYUBOCTH QJIITOPUTMOB
MIPOrpaMMHBIX MOJTyJIed, | YUCTICHHOTO penieHus 3a1a4
ma0JoHbl, KJIacchl  OOBEKTOB, | MATEMATHYECKOTO aHaiaus3a u
UCIIONIb3yeMble TpH pa3paboTke | JMHEHHOM anreOpsl;
IPOrPaMMHOTO 00ECTICUCHUSI.
YMeTh: Ymeer:
- MPOBOAUTh  OLIGHKY H | - peann30BbIBaTh U3YYEHHBIE
000CHOBaHHE  PEKOMEHJYEMBIX | AITOPUTMBI B IPOTPAMMHOM KOJIE,
pelIeHuni; BBIICTISITh  TO/33/1a4M, TpeOyrolue
- BBIPA0ATHIBATh BApPUAHTHI | MPUOIMKCHHOTO YUCJIEHHOTO
peanuzanuu MPOrPaMMHOTO | pPeUIeHHs,
obecrieueHus; - KOHCTPYHPOBATh BBIYHCIUTEIIBHBII
- MPUMEHITh  METOAbl W | alTOPUTM M  PEANTHU30BBIBATH  €ro,
CpencTBa MPOCKTHPOBAHUS | TIOJTy4aTh W  WCIOJNB30BaTh  HA
MPOrPaMMHOTO obecrievyeHus, | MpaKTUKe anpUOpHbBIE u
CTPYKTYp JaHHBIX, TPOTPAMMHBIX | allIOCTEPUOPHBIC OIICHKH,
uHTEpdeiicoB. OpUEHTUPOBATHCS B MaTEeMAaTHYECKOM
amnmapare, UCIIONIE3YEMOM JUISt
MTOCTPOCHHUS 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/ITyaHI/IfI.

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

n/n

HanmeHoBaHUe pa3iesioOB U TEM

Bcero

AyauTOopHBIE

3aHATHUSA

JIK

113

Jb

Cam.
pao.

Paznen 1. Ilpsimble MeTOAbI pelIeHUs] CHCTEM
JuHelHbIX ypaBHeHuii (CJIAY)

24

6

6

12

Tema 1. IlocranoBka 3amaun o pemenuun CJIAY.
Yucno oOyclOBICHHOCTH  Matpuil. PerieHue
npocreimux CJIAY.

Tema 2. Teopema o LDR-paznokeHun matpuisl,
HCIIOJIb30BaHUE DPA3JIOKEHUSI U €ro MOAU(PHUKAIUI
quis pemienns CJIAY. Anroputm LU-pasnoxkenus ¢
BbIOOPOM BEAYLIETO 3JIEMEHTA.

Tema 3. QR-pa3noxenue MaTpumbl M €ro
ucnonp3oBanue s pemenus CJIAY. Marpuub
OTPa)KE€HUs U UX CBOMCTBA. MaTpHIlbl BpallleHUs U
ux cBoiictBa. QR-pasznoxkeHue ¢ TOMOIIBIO
OPTOTOHAJIHBIX MAaTpull (MaTpull BpalleHus U
MaTpull oTpaxkeHnus) 1uid pemenus CJIAY

Paznen 2. HrepanmoHHbIE MeTOAbI PpPeLICHHUS
CJIAY

30

18

Tema 4. OOmias xapakTepUCTHKAa WUTEPALIMOHHBIX
metonoB pemenuss CJIAY  Merox mnpocroit
uteparuu pemenust CJIAY. Teopema o cxonumocTu
Y OLIEHKA MTOTPEIIHOCTH.

10

Tema 5. Moaudukanum Merona UTEpaluu: METOJ
3eimens, MeToN  penakcauuu. TeopeMbl O
CXOOUMOCTH MeToma 3eimens.

10




Tema 6. TeopemMa O CXOAMMOCTH CTallMOHAPHBIX
UTEPALMOHHBIX MeTonoB. Ee mnpumeHeHnue B
6 | qacrubix ciaydasx. Meron Puuapacona pemieHus 10 2 2
CJIAY I'panuentHsiii MeTon pemenus CJIAY.

Paznen 3. UncieHHbie MeTOAbI aNIIPOKCUMALNH

TAGIHMYHBIX QYHKIHIA 48 12 12

24

Tema 7. IlocTtaHoBKa 3agauu O pELIEHUH O
MPUOJIIKEHUN TaOJIMYIHBIX GyHKIMIA.
7 | CymecTBoBaHue u enuHCTBeHHOCTh | 10 2 2
UHTEPIOJSIIIMOHHOTO  TOoMMHOMA.  CXOJUMOCTb
MHTEPHOJIIMOHHOTO MPOLECcca.

Tema 8. MHTEpNONSIIIMOHHBIA MOJIMHOM B (popme
g |Jlarpamxa u B ¢Qopme Hbrorona. OrneHka | 14 4 4
MOTPEIIHOCTH UHTEPIOISILIHOHHOTO TOJIMHOMA.

Tema 9. HTepHOIAMOHHBIN NOJMHOM C y3JaMHU
g9 | momuHomoB YeObimeBa. MeTox HaMMEHBIIUX |  1() 2 2
KBaJ[PaTOB MPHUOIIKEHNS TAOTHMIHBIX (DYHKITHIA.

Tema 10. [Tonsarue 0 CIUlaiiHax.
NHTEpnoSALMOHHBIE CIUIAHBI TIEPBOTO MOPSJIKA.
WuTeprnionupoBanre KyOMYECKUMHU CIUIafHAMMU.
EcTecTBeHHbBIII HMHTEPHOJISLUMOHHBIN KyOW4yecKui
CIUTaliH, €ro MUHUMAJIbHBIE CBOWMCTB. TaOIUYHBIX
GYHKIMIA.

10 14 4 4

Paznen 4. UnciieHHbIe MeTOAbI pelIeHUs 321a49H
Komu 1151 00bIKHOBeHHBIX A (depeHnaIbHbIX | 42 12 12
ypaBHeHnuii (OY)

18

Tema 11. IlocraHoBka 3ajadyd O YHUCIEHHOM
pemienunn  OJIY. [Ilonstue o0 CcXOAMMOCTH U
11 | ycToiiuMBOCTM METOAOB 4MCIEHHOro pemenus | 14 4 4
OHY. Ob6mas xapakTepucTHka MeToaoB Pynre-
KyTThI.

Tema 12. Metoasl Pynre-Kyrtel 2-oro mopsaxa,
12 | BbIBOJ obmieit popmyiibl, yacTHble ciyyan OLeHKa | 14 4 4
MOTPEIHOCTH MeTOA0B PyHre-KyTThl.

Tema 13. MeTtoael  KOHTpOISL  JIOKAJIBHOM
13 | BeUMCIHUTENBHOW TOTpenHOCTH mpu  pemiennn | 10 4 4

oay.

3auem c oyernkoti

Hmoeo 3a 5 cemecmp 144 36 36

72

HUTOro: 144 36 36

72

OuHo-3204Has popma 00yUeHUS HE peau3yeTcs
3aounasi popma 00yueHHsI He peaiu3yercs

I11. OEHOYHBIE MATEPHAJIBI JJISI TIPOBEJIEHUS TEKYIIENA 1




MNPOMEXYTOUYHON ATTECTALIMUA OBYYAIOIIUXCH IO
JUCHUIIIIMHE
Texymias aTrecranus IpoBoAUTCS B (hopMe KOHTPOIbHON pabOTHI.

TunoBbie BApUAHTHI KOHTPOJBHBIX Pa00T
Koumponwvnas paboma Nel

1. Bpluucnuth 3HayeHue QYHKIOUM © U €€ IMpeneibHble aOCOJIOTHYIO U
OTHOCHUTENIbHYIO TOTPEIIHOCTH, €CIU HW3BECTHBI IMOTPENIHOCTH €€ apryMeHToB. Haiitu
KOJIMYECTBO BEPHBIX 3HAUAIIUX HUPP QYHKIUH U (B IIUPOKOM U Y3KOM cMbIcie). [Tapamerpsr
mu K 3amanbl TouHo. JlaHHBIC OpaTh U3 TAOJMIIBL.

Ne u X y ml| k
1 msm( x + ky) 3.15+0.02 1.15£5% 2 |L.5
2 |msmn x+cos(l+ky) 1.25 +0.002 1.26£10% 3 [1.6
2. Ompenenuth KOPHH ypaBHEHHS TpapUUYSCKH W YTOYHUTh OJHH U3 HHX

UTEPALMOHHBIMA METOJaMu (METOJIOM JeNIeHHs OTpe3ka MomoyiaM, MeTrojaoM HproToHa,
METOJIOM MPOCTON UTepaiuu) ¢ TouHocTbio 0,01:

1. ¥ 42x+2=0

2. P —2x+2=0
3. Pemuth cucremy ypaBHEeHHI MeTo10M ['aycca mim 0OpaTHOM MaTPHIIHI:
dx, +x, +x3+2x, =2
X, +3x, +2x; —x, =2
2x; —x, +5x; +3x, = -1
Axp+5x; +4x; —4x, =8
4, Pemute CJIAY wurTepaliioHHBIMH MeTojnamu ¢ ToyHOCThI0 0,01 mpu 3amaHHOM
HavajgbHOM npubmmxkennn (0,7m; 1; 2; 0,5):
3x)+X; —X3+Xx, =3m
Xy —4x, +x3—x, =m—06

— X, +X, +4x; +x, =15-m

Xy +2X, +x3 =5x, =m+2

20e m — HOMEP BapHaHTA.
5. Pemuth cucremy ypaBHEHHI METOJOM MPOTOHKHU (UM UTEPALIMOHHBIM METOJIOM C
touHoCThIO 0,01):

2;\'1 + 2./\*: - l
— .:\‘1 + 23\‘2 _OS.;\'3 - 0

:\‘2 _3:\3 _;\'4 — 2

:\'3 + 2.:\'_1 - 2

20e m — HOMEp BapHuaHTa.

Konumponvnaa paooma Ne2



1. Pemuth cucTeMy HEIWHEHWHBIX YpPaBHEHUW OJHUM W3 WUTEPAIMOHHBIX METOJIOB
(meTonioM HeroToHa, mpocThIX utepanuid, 3eiaens) ¢ TouHoctsio 0,01:

sm(x—1)=13-y
x—sm(y+1)=08

2. [TocTponTh MHTEPIOJIAIMOHHBIC MMOTMHOMBI Jlarpanxka u HproToHa MO 3a7aHHBIM
TOYKaM:

1
1

X 1
s 1

|

3. Haiitu 3Hauenue QyHKIUMH, 3aJaHHBIX TabmuyHO mpu X=1,1 ¢ mnomombo
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. BBIUMCIUTH WUHTETpal, HCIOJIb3ys KBaApaTypHble (HOPMYJbl MPSIMOYTOJIBHUKOB,
Tpaneuuit u napadon (CumIcoHa), mpu 3aJJaHHOM YKCJIe HHTEPBAJIOB N:

4
j(ZJ;z —/x+2)dx n==6

5. Pemmuth 3agauy Kommu metogom Ditnepa, MoaubUIIMPOBAHHBIM METOA0OM Dijiepa 1
MetosioM Pynre-KyTra Ha 3alaHHOM OTpe3Ke:

'

y =3+2x—y y(0)=2, xe[0: 1], h=0.2

[TpomexxyTouHast aTTecTalus o0y4aronuXcs OCYIECTBIsIeTCS B opMe 3auera
C OLIECHKOM C HCIIOJb30BAaHUEM CIIEYIOIINX OLEHOYHBIX MATEPHUAIIOB:

Bomnpocsl k 3aueTy ¢ OLEHKOM
(5 cemecTp, ouHas popma 00yueHus )

1. ITocranoBka 3anaum o pemennn CJIAY. Pemenne npocrenmmx CJIAY

2. llonsartue o yncne o0yCIOBIEHHOCTH MaTPHUIIbI

3. Pemenue CJIAY meromamu, OCHOBAaHHBIMH Ha TPHUAHTYJISIIUU MATPHUIIbI
cuctembl. Teopema o LDR-paznoxennun. LU-paznoxenue mis pemenuss CJIAY
o01iero BUA.

4. LDLT- pa3noxkeHue ajisi CUMMETPUYHOM MaTpuilbl. MeToJ KBaApaTHOTO
kopHs peweHust CJIAY n1s cMuMMETpUYHON MAaTPHUILIbI

5. Metoasl pemienus CJIAY, ocHoBanHbie Ha QR-pazinoxxeHuu

6. QR-pa3noxeHne ¢ UCIOIB30BAHUEM OPTOTOHAIBHBIX MATPUIl OTPAKEHUS U
BpaIlEHUS.

7. Meton optoronanuzanuu pemeruss CJIAY niis maTpuiisl 001ero Buaa

7



8. XapakTepuCTHUKa UTEPALITMOHHBIX METOI0B pemieHus CJIAY

9. Meron mnpocteix utepaumii pemenus CJIAY. Teopema 0 CXOOUMOCTH.
O1ieHKa MOTPEIIHOCTH.

10. HeoOxoaumble ¥ JOCTAaTOYHBIE YCIOBUSA CXOAUMOCTH METOJIa MPOCTHIX
utepauuii pemenus CJIAY

11. Momudukanmu metona ureparuii pemenus CJIAY (anroputmel Metona
3eliens, MeToaa peaakcallym. )

12. Teopema 0 CXOUMOCTH U OLIEHKA MOTPEUTHOCTH MeToa 3eiiaens.

13. IlpumeHeHHE TEOPEMBI O CXOAUMOCTH CTAlMOHAPHBIX HTEPALMOHHBIX
nporeccoB s pemeHuss CIIAY ¢ CUMMETpUYHON MOJIOKUATEIBHO-ONPEAEIEHHON
MAaTpPUIIEH.

14. I'panuentHeiii Meton pemenus CJIAY.

15. TlocTaHoBKa 3a/1a4 O MPUOJIMKEHUN TAOJIUYHBIX (DYHKIIHI

16. CymecTBOBaHHE U €IMHCTBEHHOCTh HHTEPIOJISILIMOHHOTO OJIMHOMA

17. UaTepnionsunoHHbIN 1oauHOM B (popme HrrotoHa u B hopme Jlarpanka

18. KoHeuHble pa3HOCTH U Pa3/ICICHHBIE PA3HOCTH U WX HUCIIOJIb30BAHUE IS
MPEACTABICHUS] THTEPIOJISIITUOHHOTO MTOJIMHOMA.

19. O1eHKa MOrpentHOCTH HHTEPIIOIAIUOHHOT0 TotmHOMa B hopme Jlarpamxa

20. UHTepnoMAIMOHHBINA MTOJTUHOM C YEOBIIIEBCKUMU y3JIaMU

21. ITpubnuxeHue TaOIUYHBIX PYHKIIMM METOJIOM HAUMEHBIIIUX KBaJApaTOB

22. llonsarue o crmariHax. MHTEPHOISIMOHHBIE CIUIAMHBI IEPBOTO MOPSAKA

23. MaTepnonupoBaHie KyOMUYeCKUMU CIUIaliHAMH.

24. EcTecTBEeHHBIN KyOHMUECKUH CIUIaliH, €r0 MUHUMHU3UPYIOIINE CBOWCTBA.

25. ITocTtanoBKa 3a/1aun yncieHHoro pemenus O/Y.

26. BeruncnurenbHas cxema i pemenus O[Y: cxoaumMocTh U yCTOMYUBOCTh

27. Meronbl Pynre-Kytter. O011ast XapakTepUCTHKA.

28. Meronbl Pynre-Kyttol 2-oro nopsaka. O0mias ¢hopmya.

29. YactHsble cnyyan MeTos1oB PyHre-KyTTsl 2-0ro nopsiaka.

30. IIpakTnueckoe ucnonp3oBanue MeronoB PyHre-Kyrrel. Onenka Pynre.

IV. HIEPEYEHB JIUTEPATYPBI, HEOBXO/IUMOM J1JIS1 OCBOEHUSI
JAUCHUTIIJINHBI
4.1. OcHoBHAasl JUTEpaTypa

1. OpemkoBa, M. H. YucneHHble METOMABI: TEOPUs] M AITOPUTMBI : y4eOHOE
nocobue / M. H. Opemikona ; CeBepHblii (ApKTHUECKHi) defepanbHblil YHUBEPCUTET
uM. M. B. JlomoHocoBa. — Apxanrenbck : CeBepHbIi (ApkTUueckuii) (enepanbHbIN
yauBepcuteT (CADY), 2015. — 120 c. : cxem., Tab1. — Pexum gocTyna: mo mojamnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=436397 (mara oOparieHus:
24.08.2021). — bubawmorp. B kH. — ISBN 978-5-261-01040-1. — TekcT : 2JIEKTPOHHBIH.

2. ®opmane, B. ®. Yucnennsie Meronsl : yueOHuk / B. @. dopmanes,
. JI. PeBuznukoB. — Mockga : @usmatiur, 2006. — 399 c. — Pexxum pocrymna: mno
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=69333 (nara
obpamenus: 24.08.2021). — ISBN 5-9221-00479-9. — TekcT : 371€KTPOHHBIH.

4.2. JlonoJIHUTEIbHAS JIUTEpaTypa
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https://biblioclub.ru/index.php?page=book&id=436397
https://biblioclub.ru/index.php?page=book_red&id=69333

1. TwnemytnunoB, P. ®. YwucieHHble METObI ydueOHoe mocodue /
P. ®. 'mnpmytaunoB, K. P. XabuOymivna ; MuHHUCTEpCTBO 00pa3oBaHMs U HAyKH
Poccun, Kazanckuii HalUMOHAJbHBIA  HMCCJEOOBATCIbCKUN  TEXHOJIOTHUYECKUU
yHuBepcureT. — Kazanp : KazaHckuil HayqyHO-MCCIIEI0BATENbCKAN TEXHOJIOTMYECKUN
yuupepcuteT (KHUTY), 2018. — 92 c. : un. — Pexxum aocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500887 (mara oOparieHus:
24.08.2021). — bubaworp.: c. 88. — ISBN 978-5-7882-2427-5. — TekcT : 31€KTpOHHBIN

2. bamabko, JI. B. Unucnennsle MeTonl : yueOHOEe mocooue / JI. B. bamabko,
A. B. Tomunosa ; CeBepHblii (ApkTudeckuil) ¢eaepaabHblii yHUBEpCUTET M. M. B.
JloMoHOCOBa. — ApXaHrenbCcK CeBepHblii  (ApkTHdeckuii) denepaabHbIi
yauBepcuter (CADY), 2014. — 163 c. : cxeM., Tabu., wi. — Pexum gocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=436331 (nara

obpamenus: 24.08.2021). — ISBN 978-5-261-00962-7. — TeKcT : 2JIeKTPOHHBIH.

V. IIEPEYEHb PECYPCOB NUH®OPMAILIMOHHO-
TEJEKOMMYHUKAIIMOHHON CETU «<MHTEPHET», HEOBXO/JUMBbIX
JJIA OCBOEHUA ANCIIUITJIMHBI

Ccbuika Ha
Ne N HaumenoBanue pa3padoTku B
- HH(OPMAIUOHHBbII neKTPOEHOH GopMe HocTynHocTh
pecypce
DeKTpOHHO-0MOIMOTEeYHAs Perucrpanus yepes
cucrema (3bC) 110001 YHUBEPCUTETCKUI
YHuBepcurerckas OMOIMOTEKA | KOMIIBIOTED. B
OHJIAlH JlaJbHENIIEM
1. | http://www.biblioclub.ru WHTUBH/ Ty ATbHBIA
HEOTpaHUYEHHBIN JJOCTYII
U3 1000 TOYKH, B
KOTOPOM NMEETCs T0CTYyI
K cetu MHTEpHET
OO6pazoBaTenbHbII HeorpanuuenHslii
MaTeMaTUYECKUU CalT, | JOCTYII
2 | http://lwww.exponenta.ru CONCPAKAUHA  MATEMATHCCKHC
MTAKEThI TUISL HNOIEPKKU
MIPOBOAMMBIX 3aHATUH, a TaKXKe
METOAMYECKHE pa3pabOTKU
3 | https://www.matburo.ru/ CnpaBounass wuHdopmanuss 1o | HeorpanuueHHbli
MaTEeMaTHYECKUM JUCIUIUIMHAM | IOCTYII
Marematnueckuit noprai, | HeorpannueHHbIi
COZIEpPIKAIMI pa3/ieibl: BBICIIAS | TOCTYII
MaTeMaTHKa, MIpUKIIaIHAS
4 | http://allmath.ru MaTeMaTHKa, IIKOJIbHASI
MaTeMaTHKa, OJIUMIINA/IHAS
MaTeMaTHKa.
N3narensctBO «JIaHb» Peructparus yepes
http://www.e.lanbook.com Ji000H yHHBEpCHTETCKHi
5 KOMIIBIOTEP. B
JanbHeHIeM
VHIMBUTyaJIbHbBIN



https://biblioclub.ru/index.php?page=book&id=500887
https://biblioclub.ru/index.php?page=book&id=436331
http://www.exponenta.ru/

HEOrpaHWYEHHbIN
noctyr/

BupryanbHbiii uutaneHbid  3an | biblio-online.ru
y4eOHHUKOB M yueOHBIX mocobuii | JlocTyn mocie
OT aBTOPOB W3 BEAYIIUX BY30B | pETUCTPAIUH

Poccun 1o 9KOHOMHUYECKHM,

6 | ObC «IOpaiiT» IOPUJINYECKUM, TYMaHUTapHBIM,
MH)XEHEPHO-TEXHUYECKUM u
€CTECTBEHHO-HAY4YHbIM
HaIPaBJICHUSM u
CIELIUATBHOCTSIM.

VI. COBPEMEHHBIE TIPO®PECCUOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

Marematnueckas 0a3a JaHHBIX,
oxsarbiBatomass okosno 4 000 | JocTtym cBOOOTHBIM
000 moxymenTtoB, u3 Oosee 3
JIOKY ’ zbmath.org
1 | zbMATH 000 xypuanoB u 170 000 kHur
[I0 MaTeMaTUKe, CTaTHCTHKE, | JlocTyn CBOOOIHBII
nH(popMaTHKE, busuke,
€CTECTBCHHBIM HayKam
O¢uunanbibi cant http://www.economy.gov.
2 MunucrepcTBa
9KOHOMHYECKOTO Pa3BUTHS u
PO Jloctyn cBOOOTHBIIM
[IpoBenenue 9KCIIEPTHO-
. AHAIIMTUYECKUX pabot u
denepalibHbII mopTal )
[IPEIOCTaBIEHUE http://www.beafnd.org
3 «BIOpOo  PIKOHOMHYECKOTO
KOHCYJIbTAIlAOHHBIX ~ yCIIyT B .
aHaIU3a» .. | Joctyn cBOOOTHBIIM
obactu SKOHOMMYECKOMN
TIOJINTHKH.

Vil. JUIEH3UOHHOE U CBOBOJHO PACITIPOCTPAHSAEMOE
INPOI'PAMMHOE OBECIIEYHEHUME
[Ipu peanu3anmu y4yeOHOW  JUCUMIUIMHBI TNPUMEHSETCS  ClIeayroulee
JULEH3UOHHOE U CBOOOJAHO PacipoCTpaHsIeMoe MPOrpaMMHOE 00eCTIeYeHuE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u np.

VIll. OBOPYJTOBAHWUE Y TEXHUYECKHE CPEJCTBA OBYUYEHMS,
HEOBXO/IMMBIE JUISI OCYIIECTBJEHMS OBPA30OBATEJIBLHOI'O
MPOLECCA MO JUCHUATUIMHE

YueOHble 3aHATHS NOPOBOJATCS B AyJUTOPHUAX, YKOMIUIEKTOBAHHBIX
CHEIUAIM3UPOBAHHON MeOEebl0, B TOM YHUCJIC CTAIMOHAPHBIMHU WM MEPEHOCHBIMU
TEXHUUYECKUMHU Cpe/ICTBaMU 00yueHUst (MMPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

CamoctositenbHass  paboTra MPOBOAUTCS B KaOMHETaX, OCHAIEHHBIX
KOMITBFOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO TOAKIIOUEHUS K ceTh «MHTepHET» M
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https://lib.tusur.ru/ru/resursy/bazy-dannyh/ebs-yurayt
https://biblio-online.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
https://zbmath.org/
http://www.economy.gov.ru/
http://www.economy.gov.ru/
http://www.beafnd.org/

oOecrieyeHneM JIOCTyna B JIEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTEIbHYIO CPELy
YHUBEPCUTETA.

11



