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|. OPTAHU3AIIMOHHO-METO/IMYECKUI PA3JIEI

Heab u3yyeHusi AMCHUIIMHBI: HOPMUPOBAHKE Y CTYJACHTOB 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
UHTEPIOJSAINNA,  allpPOKCUMAIIMK,  NPUOMMKEHHOTO  PEIICHHS  YpPaBHEHMIA,
BO3HHKAIOIIUX TIPH paboTe ¢ TaHHBIMU U CHOPMHUPOBATH Y CTYJACHTOB MIPAKTUIECKUC
HABBIKH paOOTHI C JAHHBIMH M TPUOIMKEHHOTO PEIICHHS YaCThIX MPAKTUYECKUX 3a1a4
B 00JIaCTH MAalIMHHOTO OOYYEHHUsI, ONTUMHU3ALMHI U UMUTAIIMIOHHOTO MOJICITUPOBAHUS.

3amauu u3y4yeHus TUCHUILINHBI:

-popMUpOBaHUE HABBIKOB B O00JIACTH CO3/IaHUS AJTOPUTMOB YHCICHHOTO
pemieHust  3amad  anreOpbl,  aHanm3a,  AuddepeHIuaIbHBIX  ypaBHEHUH,
MaTeMaTU4YecKOM (DM3UKU, TEOPUU BEPOSITHOCTEW W CTATUCTUKU, TUIUYHBIX IS
MPUJIOKEHUN MaTeMaTUKU K Pa3IUYHbIM 00JIACTSIM HAYKU U TEXHUKHU;

-pa3BUTHE CIIOCOOHOCTHM TOHHMMATh JIOTUKY M CMBICI BBIYUCIUTEIBHBIX
oreparuii, Ipoleayp 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, BOITPOCOB, a TAKXKE Pa3pabOTKHU YUCICHHBIX METOJIOB, CIIOCOOCTBYIOIIMX
MOBBIIIEHUIO s hexTuBHOCTH BBIYUCIICHUI U OTPAKAIOIINX pocT
MIPOU3BOJIUTEIIBHOCTH COBpEMEHHBIX DBM.

Mecto nucuuniannabl B cTtpykrype OIIOIL: peanusyercss B paMkax 4acTu,
dbopmupyeMoil yuacTHUKaMu 00pa3oBaTelbHbIX OTHOILIIEHUH, O6J10Kka b1. Jluctuumninas

(Momynn).

Ilnanupyemble pe3yJbTAThl 00YUEHHUS MO TUCIUILINHE:

Kon i IInanupyemsle pe3yJibTaThl
HANKATOPHI KOMIIETEHIIUU
KOMIIETeHLMU 00y4eHHusI MO AUCUMILINHE

YK-2 3HaTh: 3naer:

Crniocoben - CITIOCOOBI TPOEKTUPOBAHUS -TEOPETUYECKUE OCHOBBI TOCTPOCHHUS

OIPENIeNIATh KPyT peleHHst KOHKPETHOM 3a71auu METO/I0B YHCIIEHHOTO PELICHUS

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

MOCTaBJIEHHOM 11€JIN 1| ONTUMAJIBHBIX CIIOCOOOB ee YPaBHEHHI;

BBIOMpATH peIlIeHus], UCXOsl U3 IEHCTBYIOINY - TEOPETUYECKHE 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;

MMEIOIIUXCSA PECYPCOH YMeETh: Ymeer:

U OrpaHUYEHUH - (hopMyTUPOBATh COBOKYIHOCTh | -aHAJIM3UPOBATH TOCTABICHHYIO
B3aMMOCBSI3aHHBIX 33/1a4 B 3ajauy ¥ BBIOpATh MyTH €€ pelIeHus;
paMKax MOCTaBJIEHHOHU IIeTTH - ONTUMHU3UPOBATH

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 JUIL peIleHHs 3afad HMHTEPIIOJISIHH,
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 " 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
— NPUMEHATh  METOJbl M | AITOPUTM W  PEaJU30BBIBATh  €TO0,
Cpe/cTBa MPOCKTUPOBAHUS | MOJyYyaTh W HUCIHOJIb30BaTh  Ha
MIPOrpaMMHOTI0 obecrievyeHus, | MpaKTUKe arpuOpHBIE u
CTPYKTYp NTaHHBIX, TPOTPAMMHBIX | allOCTEPUOPHBIC OIICHKH,
uHTEpdeiicoB. OPUEHTHPOBATHCSI B MAaTEMaTUUYECKOM
anmnapare, HCIIOJIb3YEMOM JUTSt
MMOCTPOEHHUS METOJIOB,
- paboTath co CIIpaBOYHOMU
JIUTEpaTypou, TECTUPOBATH u

MPOBOANTh CPAaBHUTEIBHBIA aHaIH3
Pa3HBIX METOJIOB PEIICHUS THUITOBBIX
3ajadu,;

Baanersn:

Baaneer:
- HaBBIKAMHM HCIIOJIBb30BaHUSA METOIOB
IpHUOIMKEHHOTO PEIICHHUs, IPUMEHSITh




—  aHaJIM30M  BO3MOXKHOCTEH
peanuzanuu  TpeOOBaHMM 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
pelieHusi, TNPUMEHSAET WX  [pPHU

MOACIINPOBAHUHN PEATIbHBIX CI/ITyaHI/IfI.

Il. COAEP’KAHUE U OB BEM JUCHUIIJIMHBI

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

Ounas popma o0yueHHsI

n/n

HaumeHoBaHue pa3iesioB U TeM

Bcero

AyauTOpHBIE

3aHATHUSA

JIK 113

JIb

Cam.
pao.

Paznen 1. IlpsiMble MeTOIAbI pelIeHUs] CHCTEM
JuHelHbIX ypaBHeHuii (CJIAY)

24

15

Tema 1. IlocranoBka 3amaun o pemenun CJIIAY.
Yucno  oOyCJIOBICHHOCTH  MaTpull.  PemeHue
npocreimux CJIAY.

Tema 2. Teopema o LDR-pa3noxkeHun MaTpuLbl,
UCIIOJIb30BAaHUE PA3JIOKEHUS U ero Moaudukauui
s pemenuss CJIAY. Anroputm LU-pasnoxkenus c
BbIOOPOM BEAYLIETO dJIEMEHTA.

Tema 3. QR-paznokeHue MaTpuibl U €ro
ucnonp3oBanue st pemenus CJIIAY. Marpuist
OTPa)KE€HHUS U UX CBOMCTBA. MaTpHIIbl BPAILIEHUS U UX
CBOMCTBA. QR-pasznoxenue c IIOMOIIBIO
OPTOTOHAJILHBIX MAaTpull (MaTpHll BpalleHUs U
MaTpull oTpaxkeHnus) i pemenus CIIAY

Paznen 2. HrepanmuoHHBIE METOAbI peELICHUS
CJIAY

30

21

Tema 4. OOmas xapakTepuUCTHKa HMTEPALMOHHBIX
MeTonoB pemeHust CJIAY Meron npocToii ntepanuun
pemenust CJIAY. Teopema 0 CXOAMMOCTH U OLIEHKA
OTPEUIHOCTH.

10

Tema 5. Moaudukanum MeTona HUTEpaIi: METO]
3edgens, MeTON  penakcauuv. Teopembl 0O
CXOOUMOCTH MeToaa 3eiimens.

10




6 Tema 6. Teopema 0 CXOAMMOCTH CTaIl[MOHAPHBIX
UTEpaIlMOHHBIX METOJ0B. Ee nmpuMeHeHne B 4aCTHBIX
caydasx. Meron Puuapncona pemenus CIIAY 10 1 2
I'paguentHsblil Metox pemenus CJIAY.

Paznen 3. UnciieHHbIe MeTOAbI ANMPOKCHUMAIIUU

TAa0IHYHBIX QYHKIMIA 48 6 12

30

7 Tema 7. IlocTtaHoBKa 3amadyd O pELIEHUU O
MPUOJIIKEHUN TaOJIMYIHBIX GyHKIHN.
Cy1ecTBoBaHue u enuHCTBeHHOCTH | 10 1 2
UHTEPIOSILIUOHHOrO0  nonuHoma.  CxoaumocTh
MHTEPHOJIIMOHHOTO MPOLECcca.

8 Tema 8. MHTEpNOMAIMOHHBIN MOIMHOM B (opme
Jlarpamxxa u B ¢opme Heiotona. OmneHka | 14 2 4
MOTPEIIHOCTH UHTEPIOISILIMOHHOTO TOJIMHOMA.

9 Tema 9. VIHTepnoOJALMOHHBIA MOJIMHOM C Y3JIaMU
nonuHoMoB  YeOblmeBa. MeTon  HauMEHBIIUX | 1) 1 2
KBaJPaTOB MPHUOIIKEHNS TAOTHMIHBIX (DYHKITHIA.

10 | Tema 10. [Tonsatue o craitHax. HTepHoISIIMOHHBIE
CIUIaliHBl IIepBOro mnopsaka. HMurepnomupoBanue
KyOH4YecKuMHU CIUIaliHaAMHU. EcrecTBeHHBI | 14 2 4
UHTEPIOJSIIMOHHBIA  KyOMYecKuil  CIUlaiiH, €ro
MHUHHMMAaJIbHbIE CBOMCTB. TAOIMUYHBIX (DYHKIMIA.

Pa3nes 4. YUncieHHble MeTOAbI pelIeHUs 331241
Komm 17151 00bIKHOBeHHBIX JH(p(epeHIHATbHBIX | 42 6 12
ypaBHenuii (OLY)

24

11 | Tema 11. IlocraHoBKa 3aJa4d O YHUCICHHOM
pemienunn  OJ]Y. IloHsiTHe O CXOAMMOCTH U
YCTOMYMBOCTH METOA0B unciaeHHoro pemenus O/1Y. 14 2 4
O61as xapakrepucTuka MeTo10B PyHre-KyTThI.

12 | Tema 12. Mertonsl Pynre-KyTthl 2-oro mnopsjka,
BbIBOJ 00mIel Gopmyibl, yacTHble ciydan OLeHka | 14 2 4
HOTPEIHOCTH METOAOB PyHre-KyTThl.

13 | Tema 13. Meroasl  KOHTPOJNS  JIOKQJIbHOU

BBIYHMCIIUTENbHOM MOTPEeIHOCTH ITpH pemennu O/1Y. 10 2 4

3auem c oyenkou

Hmoeo 3a 5 cemecmp 144 18 36

90

HUTOIO: 144 18 36

90

OuHo-3204Has popma 00yUeHHS He peaTn3yercst
3aouHas popma 00yueHHS He peanu3yercst

I11. OEHOYHBIE MATEPHAJIBI 151 TIPOBEJEHUSA TEKYIIEA U

MMPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIIIUXCS IO
JAACIHHUIIJIMHE
Tekymias arrectanusi npOBOAUTCS B (OpME KOHTPOJIbHOU PabOTHI.

5




TunoBbie BAPUAHTHI KOHTPOJIbHBIX PadoT
Koumponwvnas paboma Nel

1. Bprumciutrh 3HaueHue GYHKIMM u W €€ MpeleibHble a0CONIOTHYIO U
OTHOCHUTENIbHYIO TOTPEIIHOCTH, €CIUM HW3BECTHBI IOTPENIHOCTU €€ apryMeHToB. Haiitu
KOJIMYECTBO BEPHBIX 3HAYAIUX HUPP QYHKINH U (B IIUPOKOM U Y3KOM cMbIcie). [Tapamerpsr
mu K 3aganbl To4HO. JlaHHBIE OpaTh U3 TAOJIHIIEL.

No u X y m| k
1 |msm( x+ky) 3.15+0.02 1.15£5% 2 |1.5
2 |msin x+cos(l1+ky) 1.25+0.002 1.26£10% 3 |1.6

2. Omnpenenuth KOPHU ypaBHEHHS Tpaduueckn W YTOYHUTh OAWH U3 HUX
UTEpPallMOHHBIMU METOJaMU (METOJOM JeJCHHUs OTpe3Ka IorosiaMm, MeroaoM HeroToHa,
METOJIOM MPOCTON UTeparuu) ¢ TouHocThio 0,01:

1. ¥ 4+2x+2=0

2. X -2x+2=0
3. Pemmuth cuctemy ypaBHeHHI MeTo10M ["aycca v oOpaTHOM MaTPHIIBI:
Ay +x, +x;+2x, =2
X, +3x, +2x; —x, =2
2x) =X, +5x3 +3x, =1
Axp+5x; +4x; —4x, =8
4, Pemute CJIAY wuTepaliioHHBIMH MeTojnamu ¢ ToyHOCThI0 0,01 mpu 3amaHHOM
HavanbHOM npuommkenuu (0,7m; 1; 2; 0,5):
3x+X; —X3+Xx, =3m
X —4x, +x;—x,=m—06

—x;+x, +4xy;+x, =15-m

X +2x, +x3 —5x, =m+2

20e m — HOMEp BapHaHTA.
5. Pemuth cucteMy ypaBHEHHI METOJAOM MPOTOHKHU (UM UTEPALIUOHHBIM METOJIOM C
touHocThio 0,01):

_.:\‘1 +2;\‘2 _051'3 - 0

:\'2 _3:\‘3 _:\‘4 — 2

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

20e m — HOMEpP BapHaHTA.
Koumponvnaa paooma Ne2

1. PemuTh cucTeMy HEIMHEHHBIX YpaBHEHUW OJHUM W3 HUTEPAIIMOHHBIX METOJIOB
(meTonoM HeroToHa, mpocThIX utepauuid, 3eiaens) ¢ TouHoctsio 0,01:



sm(x—1)=13—-y
x—sm(y+1)=08

2. HOCTpOI/ITb HHTCPIIOJINUOHHBIC ITOJIMHOMBI HarpaHH(a u HrroTOHA MO 3agaHHBIM
TOYKaM:

1
1

X 1
s 1

|

3. Haiitn 3HadyeHue QYHKIWHA, 3aJaHHBIX TaOJMYHO IHpu X=1,1 C MTOMOIIBIO
KyOHWYEeCKOro CIIaifHa.

Y, 1 2 3 4 j 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 52 51 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. BerauicnuTh WMHTETpaj, WCIOJB3ysS KBaapaTypHbIE (DOPMYJIBI MPSIMOYTOJIBHHKOB,
Tpamnenuii 1 mapadon (CuMIICOHA), IpH 3aJJaHHOM YHCJIE HHTEPBaIOB N:

4
I(ZJ{_} —x+2)dx n

6

5. Pemuts 3amauy Komm metomom Ditnepa, MOIubUIIMPOBAHHBIM METOIOM Ditiiepa u
MetoqioM Pynre-KyTra Ha 3aJaHHOM OTpe3Ke:

y' =3+2x—y y(0)=2, xe[0; 1], h=0.2

ITpoMexyTouHas arrectanus 00y4JaroUMXcsl OCYIIECTBISAETCS B (popMe 3a4eTa
C OLIEHKOH C UCIIOJIb30BAHNUEM CIIEIYIOIIUX OLIEHOYHBIX MAaTEPHUAJIOB:

Bonpocsl Kk 3a4eTy ¢ OLEHKOM
(5 cemecTp, ouHas popma 00yUeHUs )

1. TTocranoBka 3agauu o pemenun CJIAY. Pemenne npocreimmx CJIAY

2. llonsartue o yncne o0yCIOBIEHHOCTH MaTPHUIIbI

3. Pemenue CJIAY meTomamu, OCHOBAaHHBIMH Ha TPUAHTYJIALMU MATPHILIBI
cuctembl. Teopema o LDR-pasnoxenun. LU-paznoxenue it pemenus CIIAY
oO1Iero Bua.

4. LDLT- pa3noxkeHue sl CUMMETPUYHOW MaTpuibl. MeTon KBaApaTHOTO
kopHs peweHus CJIAY n1s cMuMMETpUYHON MATPHULIBI

5. Metoasl pemienusa CJIAY, ocHoBanHbie HA QR-pa3znoxenun

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

7. Meton oprororanm3anuu pemenus CJIAY nis Mmarpuiibl 001mero Bua

8. XapaKkTepucTUKa UTEPALTMOHHBIX MeTOI0B pemieHus CJIAY



9. Meron mnpocteix utepaumii pemenus CJIAY. Teopema 0 CXOOUMOCTH.
OneHka NOTpeHOCTH.

10. Heobxoaumbie W TOCTATOYHBIE YCIOBHUS CXOJUMOCTH METOJa MPOCTHIX
utepauuii pemenus CJIAY

11. Momudukannmu metona ureparuii pemenus CJIAY (anroputmel MeTona
3eliens, MeToaa peaakcallum. )

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

13. IlpumeHeHHE TEOPEMBI O CXOAUMOCTH CTAIMOHAPHBIX HUTEPALHMOHHBIX
nporeccoB st pemeHuss CIIAY ¢ cuMMeTpUYHON MOJNOKUTEIBHO-ONPEAEICHHOMN
MAaTpPUIIEH.

14. I'panuentHeiii Meton pemeHus CJIAY.

15. IlocTanoBKa 3a/1a4u O MPUOJIMKEHUN TAOJIUYHBIX (DYHKIIHI

16. CymecTBOBaHHE U €IMHCTBEHHOCTh HHTEPHOJSLIMOHHOTO TTOJIMHOMA

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

18. KoHeuHbIE pa3HOCTH U Pa3[EJICHHBIE PA3HOCTH U UX HCIIOJIb30BaHUE IJIS
MPEACTaBICHUS] THTEPIOJISIITUOHHOTO TTOJIMHOMA.

19. O1eHKa MOrpentHOCTH HHTEPIIOISAIIMOHHOT0 ToJIMHOMA B hopMme Jlarpanka

20. UHTepnoAIMOHHBINA MOJTUHOM C YEOBIIIEBCKUMU y3JIaMU

21. ITpubnuxeHue TaOIUYHBIX PYHKIIMN METOJIOM HAUMEHBIIIUX KBaJApaTOB

22. Ilonstre o crutaitHax. MHTepnonasiuoHHbIE CIUIAaHHBI IEPBOTO MOPSIAKA

23. MaTepnonupoBaHie KyOMUYEeCKUMU CIUIAiHAMH.

24. EctecTBeHHBIN KyOUUYECKHUH CILJIaliH, €r0 MUHUMU3UPYIOIHNE CBOMCTRA.

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

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

27. Metonbl Pynre-Kyttel. O011ast XxapakTepuCTHKA.

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

29. YactHsble cnyuan MeToJ1oB PyHre-KyTTsl 2-0r0 nopsiaka.

30. [IpakTuueckoe ucnoab3oBanue Meto10B Pynre-KyTTel. Ouenka Pynre.

IV. HIEPEYEHB JIJUTEPATYPBI, HEOBXO/IUMOM JIJIS1 OCBOEHUSI
JUCHUIIJINHBI
4.1. OcHoBHAasl JuTEpaTypa

1. OpemikoBa, M. H. YucrneHHble METOBI : TEOPUS U AITOPUTMBI : yueOHOE
nocobue : [16+] / M. H. OpemkoBa ; CeBepHbiii (ApkTHueckuil) (enepanbHbIN
yHuBepcuteT uM. M. B. JlomoHocoBa. — Apxanrenbck : CeBepHBI (ApPKTHUYECKHUT)
benepanpubiii yauBepcuteT (CADY), 2015. — 120 c. : cxem., Taba. — Pexxum nocTymna:
no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=436397 (nara
obpamenwus: 29.08.2023). — bubmmorp. B kH. — ISBN 978-5-261-01040-1. — TekcT :
DIIEKTPOHHBIM.

2. ®opmaieB, B. @. Yucnenusie MeTOIbI : yueOHUK : [16+] / B. @. ®opmares,
J1. JI. PeBusnukoB. — MockBa : @uszmatiur, 2006. — 399 c. — Pexxum pocrymna: mno
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=69333 (nara
obpamenus: 29.08.2023). — ISBN 5-9221-0479-9. — TekcT : 2JIeKTPOHHBIM.



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

4.2. Jlono,THUTEJIbHAS JJUTEPATypa

1. TwnemytnunoB, P. ®. YwucinenHsie MeToapl : ydeOHoe mocoOue /
P. ®. l'unepmytnunoB, K. P. Xabubymmaa ; MuHHCTEpCTBO 00pa3oBaHUs M HAyKU
Poccun, Kazanckuii HalMOHAJBHBIA  HCCJIEAOBATCILCKUNA  TEXHOJIOTUUYCCKHU
yHuBepcuteT. — Kazanp : KazaHCKMH HalMOHAIBHBIA  HCCIEA0BATEIbCKUI
texHonornyeckuit yuupepcutet (KHUTY), 2018. — 92 c. : un. — Pexxum noctyna: mno
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=500887 (nara
obpamenus: 29.08.2023). — bubmmorp.: ¢. 88. — ISBN 978-5-7882-2427-5. — Texkcr :
AIEKTPOHHBIN.

2. banabko, JI. B. Yucinennsie MeToapl : ydeOHoe mocobue : [16+] /
JI. B. banabko, A.B. TomunoBa ; CeBepHblii (ApKTHUecKHil) QeaepanbHbIi
yHuBepcuteT uM. M. B. JlomoHocoBa. — ApxaHrenbck : CeBepHbI (ApKTHUECKHU)
denepanbubiii yausepcuter (CADY), 2014. — 163 c. : cxem., Tadi., wi. — Pexum
JOCTyTa: 1o IMOIIKUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=436331 (maTa oOparieHus:
29.08.2023). — ISBN 978-5-261-00962-7. — TekcT : 3JeKTPOHHBIA.

V. HEPEYEHBb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHON CETU «<MHTEPHET», HEOBXO/JUMBbIX
JJIA OCBOEHUA ANCIIUITJIMHBI

Ccpuika Ha
Ne HaumenoBanue pa3padoTku B

- UHGOpPMALMOHHBbII snexTporHoi hopme JocTynHoCTh
pecypc¢
DNeKTPOHHO-OUOIMOTEeUHAS Perucrpanus yepes
cuctema (3bC) 10001 YHUBEPCUTETCKUIN
VYHuBepcuterckass OMOIMOTEKa | KOMITBIOTED. B
OHJIaNH NalbHENIIIEM
1. | http://www.biblioclub.ru WHIMBU/TY TBHBIN
HEOTPAaHUYEHHBIN AOCTYN
U3 JII000H TOYKH, B
KOTOPOM UMEETCA TOCTYII
K cetu MHTEpHET
OO0pa3zoBarenbHbIi HeorpannueHHsit
MaTeMaTUYECKUI CalT, | JOCTYII
2 | http://www.exponenta.ru CONCPAMIMH  MaTeMaTHHCCKHE
MAKEThI JUISt MOJIEPIKKHA

MIPOBOJIUMBIX 3aHATHUH, a Takke
METOJINYECKHE pa3paboTKu
CropaBounass uH(popmanus 1o | HeorpanuueHHbIH
MAaTEMATHYCCKUM JUCHUIIJIMHAM J0CTyII

3 | https://www.matburo.ru/

Marematnueckuit noprail, | HeorpanunueHHsIi
COZEpPIKAIMI pa3/ieibl: BBICIIAS | TOCTYII
MaTeMaTuKa, MIPUKJIIaIHAs
4 | http://allmath.ru MaTeMaTHKa, IITKOJTbHAS
MaTeMaTuKa, OJIUMITHA/IHAS
MaTeMaTHKa.
N3narenscTBO «JIaHb» Perucrparus yepes

http://www.e.lanbook.com . N
000t YHUBCPCUTCTCKUU

KOMIIBIOTED. B



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

naJLHEeNIeM
WH/IMBUTY ATbHBIH
HEOTpaHUYEHHBIN
nocryr/
BupryanbHbiid uurtaneHblii  3an | biblio-online.ru
y4eOHHMKOB M y4eOHBIX mmocobuii | JlocTtyn mocie

OT aBTOPOB W3 BEAYIIUX BY30B | pETUCTPAIUH
Poccun 1o 9KOHOMHUYECKHM,

6 | ObC «IOpaiiTy IOPUANYECKUM, TyMaHUTApPHbBIM,
WHXXEHEPHO-TEXHUYECKUM u
€CTECTBEHHO-HAYYHBIM
HaIpaBJICHUSAM u
CHEIHAIbHOCTSIM.

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

Marematnueckas 0a3a JaHHBIX,
oxBarbiBatomas okosno 4 000 | Toctym cBOOOTHBIN
000 moxymenrtoB, u3 Oosee 3
JIOKY ’ zbmath.org
1 | zbMATH 000 xypuanoB u 170 000 kHur
[0 MaTeMaTHKe, CTaTHCTHKeE, | JlocTyn CBOOOIHBII
nH(pOpMATHKE, ¢dusuke,
€CTECTBCHHBIM HayKaM
OduumabHbii CauT http://www.economy.gov.
2 MunucrepcTBa
9KOHOMHYECKOTO Pa3BUTHS u
PO JlocTyn ¢cBOOOTHBIN
IIpoBenenue 9KCIIEPTHO-
. AHAIIMTUYECKUX pabot u
denepalibHbII mopTal ]
[IPEIOCTaBICHUE http://www.beafnd.org
3 «BIOpOo  IKOHOMHYECKOTO
KOHCYJIbTAI[AOHHBIX ~ yCIIyT B .
aHaIn3a» .. | JocTyn cBOOOIHBIM
obnactu 9KOHOMMYECKOI
TIOJINTHKH.

Vil. JUIEH3UOHHOE U CBOBOJHO PACITIPOCTPAHSAEMOE
INPOI'PAMMHOE OBECIIEYHEHUME
[Ipu peanu3anuu y4yeOHOW  JUCUMIUIMHBI TNPUMEHSETCS  ClIeayloulee
JULEH3UOHHOE U CBOOOJAHO PacipoCTpaHsIeMoe MpOorpaMMHOE 00ecTIeUeHue:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u np.

VIll. OBOPYJIOBAHUE Y TEXHUWYECKHUE CPEJCTBA OBYUYEHMS,
HEOBXO/IMMBIE JUISI OCYIIECTBJEHMS OBPA30OBATEJIBHOI'O
MPOLECCA MO JUCLHUTUIMHE

VYyeOHbIE 3aHATHS TPOBOJATCS B  ayAUTOPHUSAX, YKOMIUIEKTOBAHHBIX
CHEIUATM3UPOBAHHOW MeOeIbI0, B TOM YHCJIE CTAI[AOHAPHBIMHU WIIA TEPESHOCHBIMU
TEXHUUYECKUMHU Cpe/ICTBaMU 00yueHuUst (MMPOEKTOP, IKPaH, KOMILIOTEP/HOYTOYK).
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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/

CamocrosiTesibHass ~ paboTa MPOBOAUTCS B KaOWHETaX, OCHAIICHHBIX
KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYCHUS K cetu «MHTepHeT» u
oOecrieueHneM JIOCTyMa B DJIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEILHYIO CPEIy
YHUBEPCUTETA.
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