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PABOYAS ITPOT'PAMMA JIMCIUAIIJINHBI

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

Hanpasienue noaroroBku: 09.03.01 Madopmarrka u BEIYUCIUTEIbHAS TEXHUKA
Hanpasaennocts (mpopuiib): CucTeMHOE aIMUHUCTPUPOBAHUE

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

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

ouyHas popma

OYHO-3a04YHasd

3ao4Has gopma

¢dopma
Kype 3
CemecTp/Tpumectp 5
Jlekuuu 18
JlaGopaTopHble 3aHATHS —
IIpakTHyeckne (ceMMHAPCKHE) 3AHATHSA 36
B T. Y. IPAKTHYeCKasl MOAr0TOBKA 2
N 3ayer ¢
®opma(bl) MPOMEKYTOYHOMN aTTECTALMHA .
OIIeHKOii
KonTtpoJas -
Hubie popmbl padoThl -
CamocrosiTesbHast pa6oTa 90

Bcero uyacos: 144

TpynoeMKoCTh: 4 3a4eTHBIX e IMHUIBI.

Pa3paboTunk paboueil mporpamMmsi:

Kanoudam uszuxo-mamemamuyeckux nayk, oouenm K.C. Eneyxux




|. 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 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 - 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 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, OMOIUOTEKH | 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 U  PEaJIU30BbIBATh  €rO,
Cpe/cTBa MPOCKTUPOBAHUS | MOJy4yaTh W HUCHOJIB30BaTh  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 PEUIEHUS THUIIOBBIX
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  TPOEKTUPOBAHHUS
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 BEM JUCHUIIJIMHBI

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

Ounas ¢popma o0yueHust

Ne HaumeHoBaHue pa3ie/ioB U TeM Bcero AyauTopHbie Cam.
n/n 3aHATHA pao.
JIK 3 | Jb
Pa3pnen 1. DiieMeHThI TEOPHH MOTPEIHOCTEH 24 3 6 15
1 Tema 1. BsemeHnne B BBIYHCIHUTEIBHYIO
maTematuky. Hcrounuku wu  kinaccudukanus 8 1 2 5
HOTPELIHOCTH.
2 Tema 2. AOcontoTHas W OTHOCHUTENIbHAs 8 1 2 5
MOTPEIIHOCTH.
3 Tema 3. Ilpsamas 3agada TEOpUM MOTIPELIHOCTEM. g 1 )
OOGparHas 3a7a4a TEOPUHU MOTPEITHOCTEH. 5
Pa3nes 2. UncieHHbIe MeTO/ABI pellIeHUs CUCTEM
JIMHEHHBIX a/Iredpan4ecKux ypaBHeHUuH 30 3 6 21
4 Tema 4. OOmias xapakTepUCTHKA HTEPAIMOHHBIX
metonoB pemenus CJIAY  Merox mpoctoit 10 1 2 7
utepaunn  pemenuss  CJIAY. Teopema o
CXOAMMOCTH M OLIEHKA OTPEIIHOCTH.
5 Tema 5. Monudukanuu MeToga UTEpaIllin: METOJ
3eiens, MeTO pelakcauuud. TeopeMsl O 10 1 2 7
CXOOUMOCTH MeToa 3eimens.
6 Tema 6. Teopema 0 CXOAMMOCTH CTallMOHAPHBIX
UTEpallMOHHBIX MeTo/oB. Ee mnpumeHenue B
YacTHBIX ciay4asx. Meroa Puyapncona pemieHus 10 1 2 7
CJIAY I'panunentHsiii Mmeton pemenus CJIAY.
Paznen 3. UncineHHbie METOAbI ANIMIPOKCUMALIUH 48 6 12 30
Ta0MIUYHBIX pyHKIMH




Tema 7. IlocraHoBka 3agauv O PEUICHUH O
npUOIMKEHUT TaOIMYHBIX (byHKUIUHA.
Cy1ecTBoBaHHE u €IMHCTBEHHOCTH 10 1 2 7
UHTEPIONSIIMOHHOT0  TonuHOMa.  CXOauMOCTh
WHTEPHOJIIIIMOHHOTO ITpoliecca.

Tema 8. HTEepNOJSAIIMOHHBIA TOJUHOM B (dopme
Jlarpamxxa u B ¢opme HspiotoHa. Onenka | 14 2 4 8
MOTPEIIHOCTH UHTEPIOISILIMOHHOTO TOJTMHOMA.

Tema 9. HTEpNONSLIMOHHBINA MTOJIMHOM C Yy3JIaMU
nonuHoMoB  YeOblmeBa. MeTox HauMeHbIIUX | 1() 1 2 7
KBaJPaTOB MPHUOIIKEHUS TaOTHMYHBIX (DYHKITHIA.

10

Tema 10. [TonsTue 0 CILIaliHaX.
NHTEpnONALMOHHBIE CIUIAMHBI IEPBOrO MOPSAJIKA.
HuTeprnionupoBanre KyOMYECKHUMH —CILIaifHAMH.
EcTecTBeHHBI HMHTEPIONAUOHHBIA KyOWYeCKHiA
CIUIaliH, €ro MUHHUMAaJbHbIe CBOMCTB. TaOJIUYHBIX
byHKUIHUH.

14 2 4 8

Pa3znen 4. Unciennbie MeTOAbI PelIeHNs] 32124
Komm IS 00BLIKHOBEHHBIX 42 6 12 24
au¢pdepeHunaabHbIX ypasaenuii (O4Y)

11

Tema 11. IlocraHoBka 3ajJauyd O YHCICHHOM
pemienunn  OJIY. IloHsiTiE O CXOIUMOCTH U
YCTOMYMBOCTH METOJIOB 4YMCIEHHOro pemieHus | 14 2 4 8
OY. OOmast xapakTepucThka MeToAoB PyHre-
KyTThI.

12

Tema 12. Metonbl Pynre-Kyrtrol 2-oro nopska,
BBIBOJ 0011eH (hopMyIIbl, yacTHbIE citydyau OLeHKa | 14 2 4 8
MOTPeNHOCTH MeTo10B Pynre-KyTThI.

13

Tema 13. MeToabl KOHTPOJISL  JIOKAJIBbHOM
BBIYHMCIIUTECIILHOW TIOTPEITHOCTH TPU  PEIICHHUH 10 2 4 8
oay.

3auem c oyernkoti

Hmoeo 3a 5 cemecmp 144 18 36 90

HUTOro: 144 18 36 90

OuHo-3204Has popma 00yUeHHS He peaaTn3yercs
3aouHast popma o0yueHHsI He peaiu3yercs

I11. OUEHOYHBIE MATEPHUAJIBI JJISI TIPOBEJIEHUS TEKYIIENA 1
MMPOMEXYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO
JAACIHHUIIJIMHE

Tekymias arrectanusi IpOBOAUTCS B GOpME KOHTPOJIHHOU pabOTHI.

TunoBbie BApHAHTHI KOHTPOJILHBIX PadoT
Konmponvnan paboma Nel




1. Bprumciuth 3HaYeHWE QYHKOMHM u# W €€ IpeleiabHbie a0CONIOTHYIO U
OTHOCHUTEJIbHYIO TIOTPEIIHOCTH, €CJIM HW3BECTHBI IOTPEIIHOCTH €€ aprymeHToB. Haittu
KOJTMYECTBO BEPHBIX 3HAYAIUX U GYHKIUH 1 (B ITUPOKOM U Y3KOM cMbIcie). [TapameTpsr
mu K 3amanbl TouHO. JlaHHBIE OpaTh U3 TAOJIUIIBL.

No u X Yy m| k
1 |msm(x+ky) 3.15+0.02 1.15£5% P2 |1.5
2 |msm x+cos(l+ky) 1.25+0.002 126 +10% B |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:

. Y 12x+2=0

3
2. xT=2x+2=0
3. Pemmuth cuctemy ypaBHeHUI MeToa0M ["aycca i 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 BapuaHTa.

5. PemuTh cucteMy ypaBHEHHI METOJOM MPOTOHKHU (UM UTEPAIIMOHHBIM 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) HHTCPIOJIATUOHHBIC ITOJTUHOMBI Har‘paHma u Herotona no 3aJaHHBbIM
TOYKaM:



1
1

X 1
s 1

|

3. Halitn 3HayeHue QYHKIWHA, 3aJaHHBIX TaOJMUHO mNpu X=1,1 ¢ 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 (CuMmIicoHa), 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 00y4aroUIMXCcsl 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 utepaumii pemenus CJIAY. Teopema o0 cxoguMocCTH.
O1eHKa NOTPEIIHOCTH.

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

9. Monudukanuu Meroma urepanuii peuienuss CJIAY (airoputmbel meToaa
3eliaens, MeToaa peslakcalyu. )

10. Teopema 0 CXOIUMOCTH U OLIEHKA MOTPEUIHOCTU METOa 3eiiaens.

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. O0mas hopmya.

27. YactHbie ciaydyan Meto10B PyHre-KyTTel 2-0ro nopska.

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

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

1. Jlebenes, B. NI. ®yHKIMOHATBHBIN aHAJIW3 U BBIYMCIUTEIbHAS MATEMATHKA :
yueOHoe nocodue / B. 1. Jlebenes. —4-e uz., nepepad. u nomn. — Mocksa : DU3Matiur,
2005. - 294 c¢. — Pexum gocrtyma: mno mnomamucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=68363 (mara oOpaIieHus:
29.08.2023). — ISBN 5-9221-0092-0. — TeKCT : 2IeKTPOHHBIN.

2. Psabennkuii, B. C. BBenenue B BBIUUCITUTEIBHYI0 MaTEMAaTHKY : ydeOHOE
nocobue / B. C. Psbenpkuii. — 3-e usf., ucnp. u aAoi. — Mocksa : @uszmartiut, 2008, —
285 c. — (DustexoBckuil y4yeOHUK). — Pexxum poctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=68380 (mara oOpaleHus:
29.08.2023). — ISBN 978-5-9221-0926-0. — TekcT : 3JeKTPOHHBII.

4.2. Jlono,THUTEJIbHAS JTUTEPATYypa

1. T'wnemytnunoB, P. ®. Yucnennsie wmetonmpl : yuebHOe mocobue /
P. ®. l'unemytnunos, K. P. Xabubymimna ; MuHHCTEpCTBO 00pa3oBaHUs M HAyKd
Poccun, KazaHnckuii  HalMOHAJBLHBIM  MCCJICIOBATCIBCKUM  TEXHOJOTMUECKHUM
yHuBepcureT. — Kazanp : KazaHCKH HallMOHAJIBHBIA  HMCCIIEIOBATEIbCKUM
texHosornueckuit yausepcutet (KHUTY), 2018. — 92 c. : . — Pexxum gocryna: mno
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=500887 (nara
obpamenus: 29.08.2023). — bubnuorp.: ¢. 88. — ISBN 978-5-7882-2427-5. — Texcr :

DIIEKTPOHHBIM.
2. banabko, JI. B. Yucinennwsie meToabl : ydeOHoe mocobue : [16+] /
JI. B. banabko, A.B. TomunoBa ; CeBepHblii (ApKTHUECKHi) QeaepanbHbIii

yHuBepcuteT uM. M. B. JlomonocoBa. — Apxanrenbck : CeBepHblil (ApKTHUECKUI)
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benepanpubiii yHuBepcuter (CADY), 2014. — 163 c. :
J0CTyTIA:

I10

IIOAITMCKE.

https://biblioclub.ru/index.php?page=book&id=436331

(mara

cxeM., Ta0ma., wi. — Pexum

— URL:
oOpareHus:

29.08.2023). — ISBN 978-5-261-00962-7. — TekcT : 2JIGKTPOHHBIH.

V. IEPEYEHb PECYPCOB HHO®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBbIX
JJIA OCBOEHUA JTUCIIUTIJIMHBI

CcbliIKka Ha

Ne . HaumenoBanue pa3padoTku B
- HHG(popMaLMOHHBIH sneKTporHoi dopme JocTynHoCTh
pecypc
DNeKTpOHHO-0MOIHOTeYHAS Perucrpanus qyepes
cuctema (3bC) 0001 YHUBEPCUTETCKUN
VYHuBepcuterckass OuOIMOTEKa | KOMITBIOTED. B
OHJIANH naJLHEeNIeM
1. | http://lwww.biblioclub.ru WHIMBU/TyJTbHBIN
HEOTPAHUYEHHBIN JOCTYI
U3 000 TOYKH, B
KOTOPOM UMEETCS AOCTYII
K cetu MHTEpHET
OO6pazoBaTenbHbII Heorpanuuennsiit
MaTeMaTHYECKUI CaiT, | AOCTYII
2 | http://www.exponenta.ru CONCPAUMH  MaTEMATHHECKHE
MAKEThI JUISL HOJIEPKKU
IIPOBOAMMBIX 3aHATUH, a TAKXKe
METOAMYECKUE Pa3padOTKu
3 | https://www.matburo.ru/ CropaBounass uH¢popmauus 1o | HeorpanuueHHbIH
MaTeMaTHYeCKUM JUCIUIUIMHAM | JIOCTYII
Marematuueckui noprai, | HeorpanuueHHsli
COZEPIKAIMI pa3/ieibl: BBICIIAS | TOCTYII
MaTeMaTHKa, IIPUKJIaIHAS
4 | http://allmath.ru MaTeMaTHKa, IITKOJTbHAS
MaTeMaTHKa, OJIMMIINA/IHAS
MaTeMaTHKa.
N3parensctBO «JIaHb» Perucrparnus qepes
110001 YHUBEpCUTETCKUI
http://www.e.lanbook.com KOMIBIOTEP- B
5 nanbHeHIeM
VHAUBUYaJIbHbII
HEOTPAaHUYECHHBIN
noctyt/
BupryanbHbiii  unTanbHblil  3an | biblio-online.ru
y4eOHMKOB M y4eOHbIX nocobuii | Jloctym mocie
OT aBTOpPOB M3 BEIYIIUX BY30B | pETHCTpalUU
Poccum 1o  SKOHOMHYECKHUM,
6 | ObC «IOpaiiT» IOPUINYECKUM, TYMaHUTapHBIM,
MHXEHEPHO-TEXHUUYECKUM u
€CTECTBEHHO-HAYYHBIM
HaIpaBJICHUSM "
CHEIMAIBHOCTSIM.



https://biblioclub.ru/index.php?page=book&id=436331
http://www.exponenta.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/ebs-yurayt
https://biblio-online.ru/

VI. COBPEMEHHBIE TPO®ECCUOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

MaremaTtuueckast 0a3a JaHHBIX,
oxsareiBaromasg okoso 4 000 | loctyn cBOOOIHBIN
000 moxkymenTtoB, u3 Oonee 3

zbmath.org
1 | zbMATH 000 xypuanoB u 170 000 KHuUr
[0 MaTeMaTHKe, CTaTHCTHKe, | JJocTyn cBOOOMHBIN
nHpopMaTuke, busuke,
€CTECTBCHHBIM HayKaM
Odunmansuii cant http://www.economy.gov.
2 MunucrtepcTBa
SKOHOMHYECKOTO Pa3BUTHSI o
PO JlocTyn cBOOOAHBIH
[IpoBenenune 9KCIEPTHO-
. AHATIUTHUYECKHX  paboT U
®DenepanbHbIid mopran | http:// beafnd
pelocTaBieHue p://www.beafnd.org
3 | «bopo  PKOHOMHYECKOTO
KOHCYJIbTAllMOHHBIX ~ yCIIyT B .
aHaJIM3a» JlocTyn cBOOOHBIIH

obnactu 9KOHOMUYECKOM
TTOJIUTHKMU.

Vil. JMIEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INPOI'PAMMHOE OBECIIEYEHHUE
HpI/I pcalin3alnunu yq€6H0ﬁ JAUCIHHUITIINHBI IMPUMCHACTCA CICOYIOIICC
JIMIIEH3MOHHOE U CBOOOIHO PaclpOCTpaHsIeMOe MPOrpaMMHOE 00eCTieUeHUE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u np.

VIIl. OBOPYJIOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUEHWNSI,
HEOBXO/IUMBLIE JJISI OCYIECTBJIEHUSA OBPASOBATEJIBHOT'O
MPOLHECCA IO JUCHUIIJIMHE

Y4yeOHBIC 3aHATHS TPOBOIATCS B  ayJUTOPHUAX, YKOMIUICKTOBAaHHBIX
CHEIUATN3UPOBAHHOW MeOesIbI0, B TOM YHWCJIE CTAI[MOHAPHBIMHU WIIH TEPEHOCHBIMU
TEXHUUYECKUMHU CpeJICTBAaMU 00yueHuUst (MPOEKTOpP, IKPaH, KOMIILIOTEP/HOYTOYK).

CamoctosiTenbHass  paboTa MPOBOAUTCA B KaOMHETaX, OCHAIEHHBIX
KOMITBIOTEPHOW TE€XHUKOW C BO3MOKHOCTBIO MOJKIIOUECHUsI K cetu «lMHTepHeT» u
o0ecrieuyeHrneM JIOCTyma B DJIEKTPOHHYI0 MH(POPMAIMOHHO-00Pa30BaTEIbHYIO CPEIy
YHUBEPCUTETA.
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