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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heanb u3yyeHusi IMCHUIIMHBI: (OPMUPOBAHUE Y CTYJAECHTOB TEOPETUUECKUX
3HAHUM M TPAKTUYECKUX HABBIKOB 10 OCHOBaM NPUMEHEHUS YUCICHHBIX METOJIOB
JUISL pelieHusl pa3dyHbIX 3a1ad. Kpome Toro, 1menbi0o OCBOCHMS JUCHUTLIMHBI
SBJIIETCSI 03HAKOMUTD CTYJICHTOB C MPUOIMHKEHHBIMA METOJIAMU JIJIsI pEeLIEHUs 3a1a4
UHTEPHOJSALMY,  alllPOKCUMAllMK,  NPUOIMKEHHOTO  PEIIeHHUs  YpaBHEHMIA,
BO3ZHMKAIOIIUX MPHU paboTe ¢ TaHHBIMU U CHOPMHUPOBATH Y CTYACHTOB MIPAKTUYECKUE
HABBIKM PaOOThl C JAHHBIMU M MPUOIMKEHHOTO PEIICHHS] YacThIX MPAKTUYECKHUX
3amady B OOJAaCTH MAaNIMHHOTO OOYYEHHWsS, ONTUMHU3AINN W HMHUTAIMOHHOTO
MOJICJIMPOBAHUS.

3agaum u3yyeHust JMCUMILVINHBI:

-popmMupoBaHUE HABBIKOB B OOJACTH CO3JaHHUS QJITOPUTMOB YHCIIEHHOTO
pemieHuss  3amad  anreOpbl,  aHanmuza, UG QepeHIHaTbHBIX  YpaBHEHHIH,
MaTeMaTHYeCKONH (PU3UKHU, TEOPHUH BEPOSITHOCTEH M CTAaTUCTUKH, TUIUYHBIX MAJis
IPUIIOKEHUN MaTEMATUKH K Pa3IMYHBIM 00JIaCTSM HAyKH U TEXHUKH;

-pa3BUTHE CIIOCOOHOCTH TOHUMAaTh JIOTMKY M CMBICA BBIUYHUCIUTEIbHBIX
olepauuii, Ipoueayp 1 METOI0B YUCIECHHOTO PEUICHUSI MaTEMaTUYECKUX 3a/1a4;

-U3yYE€HUE OCHOBHBIX METOJIOB K IIOCTAHOBKE M IPOBEJCHUIO YUCIECHHBIX U
DKCIIEPUMEHTAJIBHBIX MCCIIEJOBAHUN €CTECTBEHHOHAYYHBIX M HAyYHO-TEXHUYECKHUX
npo0isieM, pa3padOTKe TEOPUM YHCIEHHBIX METOAOB, aHAINW3Y M OOOCHOBAaHUIO
QITOPUTMOB,  BOIIPOCOB, a  TakXke  pa3pabdOTKH  YUCIEHHBIX  METOJIOB,
CIIOCOOCTBYIOUIMX MOBBIIIEHUIO 3PPEKTUBHOCTH BBIYUCICHUI U OTPAXKAIOIIHUX POCT
IIPOU3BOJIUTEIIBHOCTH COBPEMEHHBIX OBM.

Mecto nucuuniauubl B crpykrype OIIOII: peanusyercs B paMmkax 4acTw,
dbopmupyemMoil  ydyacTHHMKaMH  OOpa3oBaTelIbHBIX  OTHOIIEHWHM, Omoka  BI.
JucuuniauHel (MOIYIN).

Ilianupyembie pe3yJbTaThl 00yYeHUsI 10 JMCHHUILIMHE:

Kon I[InanupyemMble pe3yJbTaThl
NHaukaTopbl KOMNIETEHIIHH
KOMITCTCHLIH 0o0y4eHHusI O AUCUHILINHE
IIKC-1 3HaTh: 3HaeT:
Cniocoben — BO3MOKHOCTH CYILIECTBYIOIICH | -OCHOBHBIE TMPUOIMKEHHBIE METObI
pa3zpabaThiBaTh MPOTPAMMHO-TEXHUYECKOMN JUI pelIeHUs 3aJay UHTEPIOJIALNM,
TpeOoBaHUs u APXUTEKTYPHI, anmpoKCUMAIIUH, IpUOTHKEHHOTO
MIPOSKTHPOBATH —  METOJIOJIOTHIO  Pa3pabOTKH | peIIeHHs YPaBHCHUM, UX OTPaHUYCHUS
MPOrpPaMMHOE MPOrpaMMHOTO obOecredeHusl U | U 00JacTh MPUMEHEHHSI, KJIACChI 3a/1a4
O6€CH€‘I€HH€ TEXHOJIOTHIO ITPOrpaMMHUPOBAHUSA; BBIYUCIUTEILHONM MaTEMaTUKU U HUX
— METO/IbI u CpeICTBa | IOCTAHOBKU, CIIOCOOBI MOCTPOCHHS
MMPOCKTUPOBAHUA IPOrpaMMHOI0 | YUCICHHBIX METOJ0B, NCTOYHUKHA
obecreueHus; omuOOK, MOHUMAHHUE CXOJUMOCTH U
— TUIOBBIE pellleHus, OMOINOTEKH | YCTOWYMBOCTHU aJrOpuTMOB
MPOTPaMMHBIX MOJIyJIeH, | YUCIEHHOTO pelieHus 3a/1a4
ma0JIOHBI, KJAcChl  OOBEKTOB, | MATEMATHYECKOTO aHalm3a u
UCTIONIb3YEMbIe TIpH pa3paboTKe | TMHEWHOU anreOpsl;
MIPOTPaAaMMHOTO 00€CTICUeHUS.
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Ymers:
- IPOBOANUTH  OIEHKY U
000CHOBaHHME  PEKOMEHIYEeMBbIX

YMmeert:
- peaan30BbIBAThH H3y4YEHHBIC
aITOPUTMBI B TPOTrpaMMHOM  KOJg,

IPOrpaMMHOMY 00€CIIEUEHUIO;

—  HaBBIKaMHM  pacHpeeICHUs
3aJJaHUN MEXY IPOrpaMMUCTaMU
B COOTBETCTBUM C TEXHUYECKUMU
cneuuduKkanusamy;

— MeToJaMH IPOEKTUPOBAHHUS
CTPYKTYp JaHHBIX;

— MeToJaMH NPOEKTUPOBAHUS
IPOTrpaMMHBIX UHTEP(ENCOB;

— HaBbIKAMHM  OCYLIECTBJICHHUS
00y4YeHHsI 1 HACTAaBHUYECTBA.

pelIeHui; BBIZICNIATh  TOA3a7a4yu, TpeOyronme

- BbIpa0aThIBaTh BAPHAHTHI | IPUOIMIKEHHOTO YUCIIEHHOT'O

peanu3anuu MIPOTPaAaMMHOTO | PEIICHHUS,

o0ecrnieueHus; - KOHCTPYMPOBATh BBIYMCIIMTEIIBHBIN

- MPUMEHATh  METOJIbI W | AITOPUTM W  PEaJu30BBIBATh  €TO,

CpCIICTBa HpOCKTI/IpOBaHI/IH HOJIy‘-IaTB nu HCIIOJIB30BATh Ha

MIPOTrpaMMHOTO obecrieueHusl, | IPAKTUKE arpUuOpPHBIE H

CTPYKTYpP JaHHBIX, IIPOTPaMMHBIX | allOCTEPUOPHEIE OLICHKH,

uHTEep(EnCcoB. OPHEHTHPOBATHCSI B MAaTEMaTHYECKOM
amnmnapare, HCIIOJIb3YEMOM JULST
MTOCTPOCHHUS METOJIOB,
- pabortath co CIPaBOYHOMU
JUTEPATYPOH, TECTUPOBATH H
IIPOBOJUTH CPABHUTEJIBHBIM aHAIU3
Pa3HBIX METOJIOB PEIICHUS THUITOBBIX
3aJa4;

Baagern: Baangeet:

—  aHaJIM30M  BO3MOJKHOCTEH | - HaBBIKAMM HCIIOJIHL30BAaHHUS METOIOB

peanu3anuu TpeboBaHU K | IpUOJIMKEHHOTO pernieHus,

IPUMEHATh HUX IPU MOJEIMPOBAHUU
peaNbHBIX CUTYALINH;

- METOJaMHU NPUOIHKEHHOTO
peuieHus, INpUMEHsAeT WX IpHU
MOJIEJIMPOBAaHUH PEAJIbHBIX CUTYALUH.

Il. COAEP’KAHUE U OB BbEM JUCHUIIJIMHbI

€ YKa3aHMEM KOJHMYEeCTBA YACOB, BbIICJECHHbIX HA KOHTAKTHYIO padoTy 00y4aroumuxcs
¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSITEILHYIO padoTy

Ounas popma o0yueHHsI

AyIuTOpHBbIE
No Cam.
HanmeHnoBaHue pa3je/ioB U TeM Bcero 3aHATHS
n/n pao.
JIK 113 JIb

Paznea 1. Ilpsimble MeTOabl pelIeHUs] CHCTEM
JuHelHbIX ypaBHeHuil (CJIAY) 24 6 6 12
Tema 1. ITocranoBka 3agaum o pemenun CJIAY.

1 |Ymcno oOycnoBieHHOCTH  MaTpull. Pemenue 8 2 2 4
npocreimmx CJIAY.




Tema 2. Teopema o LDR-paznokeHun Marpuiibl,
UCIOJIb30BAHUE PA3TIOKEHUS U €ro MoaupuKanui
i pemienns CJIAY. Anroputm LU-paznoxkenus c
BbIOOPOM BEIYIIETO JIEMEHTA.

Tema 3. QR-paznoxenue wmaTpuilpl U €ro
ucnosibzoBanre s pemenus CJIAY. Matpuibl
OTpa)KE€HUs U UX CBOMCTBA. MaTpulbl BpallcHUS U
ux cBoiictBa. QR-pasznoxkeHne ¢ MOMOUIBIO
OPTOTOHAJBHBIX MaTpull (MaTpull BpalleHUs U
MaTpull oTpaxkeHus) s pereHuss CJIAY

Pasnen 2. UrepanuoHHbIE MeTOAbI pelIeHUs
CJIAY

30

18

Tema 4. OOmas xapakTepUCTHKAa HUTEPALMOHHBIX
meronoB pemenus CJIAY  Meron mpoctoit
utepaunn  pemenus  CJIAY.  Teopema o
CXOJIMMOCTH M OLIEHKA MOI'PEIIHOCTH.

10

Tema 5. Moaudukanuu METOa UTEPAIIUU: METO]
3eiinens, Meron penakcauuu. TeopeMbl O
CXOOUMOCTH MeToa 3eimens.

10

Tema 6. Teopema 0 CXOOUMOCTH CTallMOHAPHBIX
UTEPALlMOHHBIX MeTonoB. Ee mnpumMeHenue B
YacTHBIX ciydasx. Meron PuuapacoHa peuieHus
CJIAY I'panuentHsiit Mmeton pemenus CJIAY.

10

Paznen 3. UncieHHnbie MeTOAbI ANIMPOKCUMAIUM
Ta0MUYHBIX QPyHKIMT

48

12

12

24

Tema 7. IlocraHoBka 3agadyd O pEHIEHUH O
MPUOIMKEHUN TaOTMYIHBIX GbyHKIMIA.
CyuiecTBoBaHUE U €IMHCTBEHHOCTh
WHTEPIOJISIIIMOHHOTO  TosinHOMa.  CXOAMMOCTh
WHTEPHOJISILIMOHHOTO MPOoIecca.

10

Tema 8. MHTepHoisSLMOHHBIN MOIMHOM B (opme
Jlarpanxxa u B ¢opme Hprotona. Ornenka
MIOTPEIIHOCTH MHTEPIIOJISIIUOHHOTO IMOJIMHOMA.

14

Tema 9. MHTEpHONSILMOHHBIA MOJIMHOM C y3J1aMH
nonuHoMoB  YeObimeBa. MeTon HauMEHBIINX
KBaJ[paTOB MPHUOIMKEHHUS TaOIUMUHBIX (YHKIUI.

10

10

Tema 10. ITonsTne 0 CILTafiHax.
HNHTepnoiAyOHHbIE CIUIAWHBI NEPBOrO IMOPSAIKA.
WNuTepnonupoBaHre KyOMYECKMMH CIUIafHaAMHU.
EcrecTBeHHBIII MHTEPHOIALMOHHBIA KyOHMUECKUI
CIUIaliH, €ero MHWHUMAaJIbHBIE CBOMCTB. TaOJWYHBIX

(GyHKIHH.

14

Paszpnen 4. YucieHHbIe METOAbI PELICHUS 32124
Komm NI 00BIKHOBEHHBIX
aupdepenunaabHbIX ypasHenuii (OY)

42

12

12

18




Tema 11. IlocTraHoBka 3amaud O YHUCIECHHOM
pemwennn  OJlY. Ilonstue o0 CcXOOUMOCTH WU

11 | ycToliumBOCTM METOIOB 4YMCIEHHOro pemeHusa | 14 4 4 6
OY. OOmas xapakTepucTHUKa METOJ0B PyHre-
KyTTBI.
Tema 12. Metoasl Pynre-KyrTel 2-oro mopsaxa,

12 | BbIBOZ 0oOwiei opMmyibl, yacTHble ciaydan OneHka | 14 4 4 6
IIOrpeIHOCTU MeTO0B PyHre-KyTTsl.
Tema 13. MeToasl  KOHTPOJS  JIOKAJIBHOM

13 | BeluMCIUTENBHONW TOrpemHocTd mpu  pemenuu | 10 4 4 6
oay.
3auem c oyemnkoti
Hmoeo 3a 5 cemecmp 144 36 36 72
UTOroO: 144 36 36 72

OuHo-3204Has popma 00yUeHUS HE peaiu3yeTcst
3aouHast popma o0yueHHs He peau3yercs

I11. OUEHOYHBIE MATEPHUAJIBI JIJISI TIPOBEJEHUS TEKYILIEA U

IMPOMEXYTOUYHOM ATTECTAIIUU OBYUYAIOIIIUXCS 1O
JUCHUTIJIMHE
Texymias arrecramus NpoBOAUTCS B (hOpME KOHTPOJIBHOU PabOTHI.

TunoBbie BApHAHTHI KOHTPOJBHBIX padoT
Konumponvnas paboma Nel

1. Bpbluucnuth 3HayeHWe QYHKUMM © W €€ TpeleibHble aOCOMIOTHYIO U
OTHOCHTEIBHYIO TOTPEIIHOCTH, €CIIM W3BECTHHI IOTPEIIHOCTH €€ apryMeHToB. Haiitu
KOJIMYECTBO BEPHBIX 3HAYalmMX IUPp (GYHKOUH u (B LIMPOKOM U Y3KOM CMBICTE).
[MapameTpbr mu K 3aganbl TouHO. [laHHBIC OpaTh U3 TAOIHIIBI.

No U X Yy ml| k
1 msm( x +ky) 3.15+0,02 1.15£5% 2 |1.5
2 |msm x+cos(l1+ky) 1.25 +0.002 1.26 £10% 3 |1.6

2. Omnpenenuth KOPHH YypaBHEHHS Tpaduuecku M YTOYHUTh OAWH U3 HHUX
UTEpAIMOHHBIMU METOJaMU (METOJIOM JEeJICHUs OTpe3Ka IMomosiamM, MeToaoM HeloToHa,
METOAOM MPOCTOI uTeparuu) ¢ TouHocThio 0,01:

. ¥ 42x42=0

3
2. x—2x+2=0

3. Pemuth cucremy ypaBHeHHi MeTo10M ["aycca min oOpaTHOM MaTpUIIbL:




4, +x, +x3+2x, =2
4. Pemuty CJIAY wurepanumoHHbIMU MeToaMu ¢ ToyHOCThI0 0,01 mpu 3amaHHOM
HavajapHOM npubmmxkenun (0,7m; 1; 2; 0,5):
3% +X, — X3 +Xx, =3m
Xy —4x, +x3—x, =m—06

—x;+x, +4x;+x, =15-m

X +2x) +x3 —5xy =m+2

20e m — HOMEpP BapUaHTA.
5. PemuTh cucteMy ypaBHEHH METOJOM MPOTOHKHU (MU UTEPAIIMOHHBIM METOJIOM C
touHoCThIO 0,01):

_:-\‘1 +2;\‘2 _051'3 - 0

.\'3 _3;\‘3 _.;\‘4 — 2

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

20e m — HOMEP BapHaHTA.
Koumponvnuas paboma N2

1. Pemmth cucrteMy HEJIMHEHHBIX ypaBHEHHH OJHUM W3 UTEPALMOHHBIX METOJOB
(metogoM HproTOHa, mpoCcThIX uTepanui, 3eiaens) ¢ Tounoctrio 0,01:

sm(x—1)=13-y
x—sm(y+1)=08

2. [locTponTh UHTEPNOJIALIMOHHBIE MOMMHOMBI Jlarpanxka u HproToHa 1Mo 3ajaHHBIM
TOYKaM:

(W8

4
1

X 1
1

I~

3. Haiitu 3Hauenue QyHKIMHN, 3a7aHHBIX TabmuyHO mpu X=1,1 ¢ mMomoIIb
KyOHUYecKOro cruiaitHa.

X, 1 2 3 4 5 6 7 8 9 10
1.0 1.0 1.1 0.9 09 | 038 1.1 1.0 1.2 1.2 1.1
1.2 2.1 22 2.0 1.9 | 2.0 22 2.1 1.8 2.0 1.9
1.4 2.9 32 30 | 32 | 29 3.2 3.1 32 3,0 3.2
1,6 3.8 42 38 38 | 42 4.2 3.1 41 38 38
1.8 5.2 5.2 5.1 5.1 5.2 5.1 5,2 5,2 50 | 4.9
2,0 5.9 6.0 5.8 6.1 5.8 5.9 6.2 6.1 6.1 5.8

4. BBIUMCIUTH WHTETPAJ, HCIOJIB3Ys KBaApaTypHbIE (HOPMYIBI MPSIMOYTOJIBHUKOB,
Tpanenui u napadosn (Cumiicona), npu 3aaHHOM YKCIIe HHTEPBAJIOB N:
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4
j(2x3 —NJx+2)dx n=6

5. Pemnts 3amauy Komm metonom Ditnepa, MoAM(PUIMPOBAHHBIM METOOM Diinepa
u MeroaoM Pynre-Kyrra Ha 3aganHOM OTpeske:

V' =3+2x—y (0)=2, xe[0: 1], h=02

HpOMC}KYTOLIHaH aTTcCcTanusa 06yqa}01111/1x051 OCYHICCTBIIACTCA B Q)opMe 3a4cTa
C OHCHKOﬁ C UCIIOJB30BAHUCM CIICAYIOININX OLCHOYHBIX MATCPHUAJIOB:

Bonpocsl Kk 3a4eTy ¢ OLleHKOM
(S cemectp, ouHas popma 00yUeHUsN)

1. IToctanoBka 3amauun o pemienun CJIAY. Pemenue npocteitmmx CJIAY

2. Ilonsatue o yncne o0yCIOBIEHHOCTH MaTpPHULIbI

3. Pemenne CJIAY meromamu, OCHOBaHHBIMH Ha TPUAHTYJIALMU MATPHILBI
cuctembl. Teopema o LDR-paznoxenun. LU-paznoxenue mis pemenuss CJIAY
o011ero BUjA.

4. LDLT- pa3noxkeHue ajsi CUMMETPUYHOM MaTpuilbl. MeTon KBaApaTHOTO
kopHs pewmeHust CJIAY 111 CMMMETpUYHON MATPHULIBI

5. Metoasl pemienus CJIAY, ocHoBanHbie Ha QR-pasznoxxeHun

6. QR-pasznoxenue ¢ UCHOIB30BAHUEM OPTOIOHAJIBHBIX MATPHUI] OTPAKEHUS U
BpAaIlCHUS.

7. Meton optoronanuzamuu pemenuss CJIAY nis matpuilsl o01iero suaa

8. XapaKkTepuCcTUKa UTEPALTMOHHBIX MeTOOB pemienus CIIAY

9. Meron mpocteix utepaumii pemenus CJIAY. Teopema o0 cxoguMoCTH.
O1neHka MOTpeHOCTH.

10. HeoOxoaumble U JOCTAaTOYHBIE YCIOBHUS CXOJUMOCTH METOJA IMPOCTHIX
utepaunii pemenns CJIIAY

11. Momudukanuu metona ureparuii pemenus CJIAY (anroputmsl Metona
3eiiens, MeTo1a peaKcaluu.)

12. Teopema 0 CXOAMMOCTHU U OILICHKA MOTPEITHOCTH METoAa 3eiaesl.

13. IlpuMeHeHHE TEOpEMBI O CXOAUMOCTH CTAalMOHAPHBIX HTEPALMOHHBIX
nporeccoB s pemeHuss CIIAY ¢ cuMMETpUYHON MOJOKUTEIBHO-ONPEAEICHHON
MAaTpPULEH.

14. I'panuenTHsiil MmeTox pewenust CJIAY.

15. IlocTaHoBKa 3a/1a4u O NPUOIMKEHUH TAOJIMYHBIX (PYHKIUI

16. CymecTBOBaHME U €IMHCTBEHHOCTh MHTEPIIOIAILIMOHHOTO MOJIMHOMA

17. NUaTepnonsunoHHbli noauHoM B popme HetoToHa u B popme Jlarpanxa

18. KoHeuHbIE pa3HOCTH U Pa3[EJEHHBIE PA3HOCTH U UX HCIIOJIb30BaHUE IJIS
MPEICTABICHUS] HHTEPIOJISILIMOHHOTO MOJIMHOMA.

19. OueHka norpenHoCT! HHTEPIIONISIIIMOHHOTO MoIMHOMA B popme Jlarpanxa

20. aTepnossinOHHbBIN MOJIMHOM C Y€OBIIIEBCKUMU y3JIaMU

21. [Mpubnmxenne TabIUIHBIX (QYHKIHN METOJOM HAMMEHBIINX KBAJAPaTOB

22. Ilonstue o cruiaitHax. IHTEpHOJAIMOHHbBIE CIUIAWHBI IEPBOTO MOPSJIKA
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23. UnTepnonupoBanne KyOUUECKUMU CIUIaiHAMHU.

24. EcTecTBeHHBIN KyOMYECKUH CIUTaliH, €r0 MUHUMHU3UPYIOIINE CBOMCTRA.

25. ITocTtanoBka 3a1aun yncieHHoro pemenus OY.

26. BeruncnurenbHas cxema Juis pemenust OY: cxoquMocTs U yCTOMYUBOCTh
27. Metonbl Pynre-Kyttel. OO1ias xapakTepuCcTHKA.

28. Meronbl Pynre-Kyrtel 2-oro nopsiaka. O6mias ¢hopmyna.

29. Yactasbie ciaydan MeTo10B PyHre-KyTThl 2-0ro nopsijaka.

30. [IpakTueckoe ucnosb3oBanue MeTo10B Pynre-KyrTel. Onienka Pynre.

IV. IEPEYEHD JUTEPATYPBI, HEOBXO/JUMOMH 1151 OCBOEHUA
JANCIUITIJINHBI
4.1. OcHoBHas JUTEpPaTypa
1. YucneHHsle METOABI : YUEOHUK M MPAKTUKYM JJIsi BY30B / MO peaaKiren

V. T. [lupymoBa. — 5-e usn., nepepad. u gon. — Mocksa : U3garensctBo FOpaiir,
2023. — 421 c. — (Bwicuiee ob6pazoBanue). — ISBN 978-5-534-03141-6. — Teker :
NMEeKTpoHHbIN //  OOpazoBatenbHas 1wiargopma IOpaitt [caiit]. — URL:

https://urait.ru/bcode/510769 (nara obparienus: 21.04.2025).

4.2. lonosiHUTEILHAS JIUTEPATYpPa

1. OpemkoBa, M. H. UucneHHble METOABI: TEOPUS U ANTOPUTMBI : yuyeOHOE
nocobue / M. H. OpemikoBa ; CeBepHblil (ApKTHUECKHI) (eaepanbHblil YHUBEPCUTET
uM. M. B. JlomoHocoBa. — Apxanrenbck : CeBepHbI (ApkTUUeckuil) (enepanbHbIN
yauBepcutetr (CADY), 2015. — 120 c. : cxem., Tabn. — Pexum pgocryma: 1o
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=436397 (nara
obopamenus: 21.04.2025). — bubmmorp. B kH. — ISBN 978-5-261-01040-1. — Tekcr :
AIEKTPOHHBIN.

2. ®opmanes, B. ®. Uucnennsle metronsl : yueOHuk / B. ®. Dopmanes,
J1. JI. PeBu3nukoB. — MockBa : @uszmatiur, 2006. — 399 c. — Pexxum pocrymna: mno
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=69333 (mara
obpamenus: 21.04.2025). — ISBN 5-9221-00479-9. — TekcT : 271€KTPOHHBIM.

3. TwnemytauaoB, P. @®. Yucnennele Meroapl : yudeOHOoe mocobue /
P. ®. l'unemytnunoB, K. P. Xabubymnivuna ; MunucTepcTBO 00pa3oBaHUs M HayKd
Poccun, Kazanckuii  HalMOHAJIBHBIM  MCCJICIOBATCILCKUM  TEXHOJOTMUECKHUM
yHuBepcuteT. — Kazanp : KazaHCkuli HaydHO-MCCIEN0BATEIbCKUN TEXHOJIOTHYECKUI
yauBepcuteT (KHUTY), 2018. — 92 c. : un. — Pexxum pocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500887 (mata  oOpaieHus:
21.04.2025). — bubauorp.: c¢. 88. — ISBN 978-5-7882-2427-5. — Texkcr
AIEKTPOHHBIN

4. bama6ko, JI. B. Uucnennsie Metoan! : yuebHoe mocodue / JI. B. bamadko,
A. B. Tomunosa ; CeBepHbiii (ApkTrueckuil) penepanbHbiii yHUBEpCUTET UM. M. B.
JlomonocoBa. — Apxanrenbck : CeBepHblii (ApKTUueckuii) ¢eaepanbHbIi
yauBepcuteT (CADY), 2014. — 163 c. : cxeM., Tabiu., wi. — Pexum gocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=436331 (nara
obpamenusi: 21.04.2025). — ISBN 978-5-261-00962-7. — TekcT : 3JIeKTPOHHBIMN.
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https://urait.ru/bcode/510769
https://biblioclub.ru/index.php?page=book&id=436397
https://biblioclub.ru/index.php?page=book_red&id=69333
https://biblioclub.ru/index.php?page=book&id=500887
https://biblioclub.ru/index.php?page=book&id=436331

V. IEPEYEHB PECYPCOB HH®OPMAIINOHHO-
TEJJEKOMMYHUKALIMOHHOW CETH «MHTEPHET», HEOBXOINMBIX
JUUISI OCBOEHM ST TUCIHATIIMHBI

Ne

CcbliIka Ha

HaumenoBanue pa3padoTku B

- HHGopMaALMOHHBIH eKTpoRHOi dopme JocTynmHocTh
pecypce
DNeKTpOHHO-0MOIHOTeYHAS Perucrpanus yepes
cuctema (3bC) 000
YHuBepcuterckas OuMOMMOTEKa | YHUBEPCUTETCKUN
OHJIAIH KOMIIBIOTED. B
1. | http://www.biblioclub.ru JTITEHIEM
VHAVBUYaJIbHBIN
HEOIPAaHUYEHHBIN TOCTYI
U3 000 TOYKH, B
KOTOPOH UMEETCs TOCTYII
K cetu lHTepHeT
OO0pazoBaTenbHbII Heorpanuuennsiii
MaTeMaTHYECKUI caiT, | 1ocTyn
2 | http://lwww.exponenta.ru CONCPAKAUHA  MATCMATHHCCKHC
MIaKEThI I HNOIJEPIKKH
MIPOBOJAMMBIX 3aHATUH, a TaKXKe
METOAMYECKUE pa3pabOTKU
3 | https://www.matburo.ru/ CrmpaBounass wuHpopmanms 1o | HeorpanudeHHBIH
MaTEMaTHYECKUM JUCLUIUIMHAM | JIOCTYI
Maremarnueckuit noprail, | HeorpannueHHbIi
COJIepKallMi pa3lenbl: BbICIIAS | JOCTYI
MaTeMaTHKa, IPUKIIaHAS
4 | http://allmath.ru MaTeMaTHKa, HIKOJIbHASI
MaTeMaTHKa, OJIUMITAHAS
MaTeMaTHKa.
N3parensctBo «JIanb» Perucrpanus yepes
10001
YHUBEPCUTETCKUN
5 http://www.e.lanbook.com KOMITBIOTEP. B
JAJIbHENIIIEM
VHIUBUYJIbHBIN
HEOTPAaHUYEHHBIN
JoCTyT/
Bupryanenbiii  uuTaneHei  3an | biblio-online.ru
y4eOHUKOB U y4eOHbIX nmocobuit | loctyn nmocne
OT aBTOPOB M3 BEIYIIUX BY30B | pEruCTpaluu
Poccun mo »KOHOMHYECKHM,
6 | 3BC «HOpanTt» IOPUMYECKUM, TYMaHUTAapHBIM,
HMHXEHEPHO-TEXHUYECKUM u
€CTECTBEHHO-HayYHBIM
HaIpaBJICHUSM "
CHEIMAIBHOCTSIM.

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX

N UTHO®OPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI



http://www.exponenta.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/ebs-yurayt
https://biblio-online.ru/

MaremaTtuueckas 0a3a IaHHBIX,
oxBatbeBaromasgs okoio 4 000
000 moxymenrtoB, u3 Oomnee 3

Jloctyn cBOOOTHBIM

zbmath.org

OKOHOMUYECKOIO pa3BUTUSA
P®

ZbMATH 000 >xypuamoB u 170 000 KHUT
[0 MaTeMaTHKe, CTaTHCTHKE, | JlocTym cBOOOIHBII
uHpopmaTuke, buzuke,
CCTECTBCHHBIM HayKaM
Odummansrpiit caiT http://www.economy.gov.r
MunucrepcTBa

u

Jloctyn cBOOOTHBIH

denepanbHbIA IOpTaI
«bOpo  3KOHOMHUYECKOTO
aHaJIn3a

IIpoBencHue JKCIIEPTHO-
AHAJTUTUYECKUX pabor H
MPEIOCTaBIICHUE
KOHCYJIbTAIIMOHHBIX ~ yCIyT B
obnactu SKOHOMHMYECKOM
MOJINTHKH.

http://www.beafnd.org

Jloctym cBOOOTHBII

VII. JUOEH3UMOHHOE U CBOBO/JHO PACITPOCTPAHSAEMOE
HNPOI'PAMMHOE OBECIIEYEHHUE

IIpu peanusauuu
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u np.

y4ueOHOMI

TIUCIUTLIAHEI

IPUMEHSETCS
JIMIIEH3UOHHOE U CBOOOTHO PACIPOCTPAHIEMOE MPOTPaMMHOE 00ECIICUCHHE:

CICOYIOLICC

VIll. OBOPYJIOBAHUE U TEXHUYECKHE CPEJCTBA OBYYEHNS,
HEOBXO/IMMBIE JJISI OCYIIECTBJIEHUS OBPA3OBATEJILHOTO
MPOLECCA MO JUCIHUATIIMHE

VY4yeOHble 3aHATUSA

IIPOBOJATCA B

ayAUTOPUSX,

YKOMIIJICKTOBAHHBIX

CHEIUATN3UPOBAHHON MeOesbI0, B TOM YHWCJIE CTAIlMOHAPHBIMHU WM TIEPEHOCHBIMU
TEXHUYECKUMU CPEICTBAMU O0yUeHHUsl (MPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

CamocrosiTennbHasi paboTa MPOBOAUTCS B  KaOWHETaX, OCHAIIECHHBIX
KOMITBIOTEPHOW TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUCHUsI K cetu «VIHTepHeT» u
o0ecrieyeHrueM JIOCTyTa B DJIEKTPOHHYI0 MH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEIY
YHUBEPCHUTETA.
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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/

