EJIELIKMM T'OCY JAPCTBEHHbI YHUBEPCUTET um. U.A. BYHUHA

/ SV RE NN
«WBF P){uﬁg »
W/ nmfiéRtoPa nirdruryTa MaTeMaTHKH,

deec MHOFATY F%;xnnm
"\”‘ ECTECTBO2 < /]

" = /C.A. Pouynkux

N\ W TERHNKN ,/

PABOYASA ITPOI'PAMMA JUCIHHAITVIMHBI
b1.B.01.03 YncaeHHBIE METOABI U UX IIPOTPaMMHAas PEATU3AINAI

Hanpasaenne nogroroBku: 44.03.05 Ilenarornueckoe o6pazoBanue (¢ AByMs
npo(UIIMU TOATOTOBKH)

Hanpasiennocts (mpopuab): Maremaruka u napopmarnka, Ousmnka
KBanndukauus (crenenn): b6axanasp

®opma o0yueHusi: ounas

HNHcTUTYT: MAaTEMATUKH, €CTECTBO3HAHUS U TEXHUKH
Kadeapa: maTeMaTuku 1 METOIUKU €€ MPEIIOIaBAHUS

ouyHas popma O0YHO-3204HASA 3a04Has popma
¢popma
Kype v
CemecTp/TpumMecTp 8
Jlekuunu 28
JlabopaTopHbIe 3aHATHSA
IIpakTHyeckne (CeMMHAPCKHUE) 3aHATHUS 28
B T. 4. IPAKTHYECKAs MOATO0TOBKA 2
®opma(bl) MPOMEKYTOUHOM aTTeCTALNHU 3ayer
KonTpoas
Hubie popmbl padoThl -
CamocrosiTesibHas paboTa 52

Bcero yacos: 108

TpynoeMkocTh: 3 3a4eTHbIE eIMHULIBI

Pazpabotunk paboueii mporpaMMsl:

KaHIuAaT (PU3MKO-MaTeMaTHIeCKNX HayK, noueHt E.B. ronuna




I. OPTAHU3ALIMOHHO-METOAUYECKUI PA3JEJ

Heab u3yveHHs IMCHUILUIMHBI: O3HAKOMJICHHE C YHMCICHHBIMU (TPUOIMKEHHBIMU)
METOJaMH peIIeHHs] MaTeMaTHMYeCKHX 3aJad, YyriIyOJlieHHe MaTeMaTU4ecKOd MOArOTOBKH
CTYACHTOB, HalpaBJIeHHOE Ha (POPMUPOBAHUE MTPOYHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
HaBBIKOB B 00JIACTH YHCIICHHBIX METO/I0B.

33}13‘11/[ N3Y4YCHUA TUCHUIIJIHHBI:
- BBICTpAanBaHUC OGH.[GFO KOHTCKCTa MaTEMATHYCCKOI'O MBIIIIJICHUA KaK Ky.HbTypHOﬁ

bopmbl

JACATCIIbHOCTH,

ONpEACISIEMOM  HE  TOJBKO

CTPYKTYPHBIMHU

0COOECHHOCTIMU

MaTeMaTHYeCKOr0 3HaHUS, HO U MECTOM MaTEeMaTUKH B CUCTEME HayK,
- OCO3HaHME COIMAIBHOW 3HAUYMMOCTH Oynymied mnpodeccun, (GopMHUpoBaHUE
MOTHBAIIMH K OCYIIECTBICHUIO TPOPECCUOHATILHOM 1A TEIbHOCTH;
- MOJTrOTOBKA K MCIOJB30BAHUIO CHCTEMATU3MPOBAHHBIX 3HAHUH U MPAKTHUYECKUX
YMEHUH NpH pereHn: MpophecCHOHATBHBIX 3aa4.

MecT0 aMCHHUILINHBI

B crpykrype OIIOII: peanusyercs B pamMKax 4acTH,

dbopMupyeMoil ydacTHUKaM# 00pa3oBaTeNbHBIX OTHOIICHHH Otoka b1. Jluciuurmimael (MOyH).

IInanupyemble pe3yJbTaThl 00y4eHHs 0 TUCHHUILINHE:

Kon n nazpanmue Koa n HanmMeHOBaHMe HHIUKATOPA IInanupyembie pe3yJbTaThbl 00y4eHHUS 1O
KOMIICTCHIINH JOCTHIKCHUHA KOMIICTCHIIMHA JAUCHUIIIHHE
IIK-1.1. 3Haer cTpyKTypy, cOCTaB M | 3HAeT:
JUIAKTUYECKUE €IMHULBI IPEIMETHOM | - pa3jMuYHble OCHOBHBIE  IIOHSATHUS
obnactu (TIpernogaBaeMoro mpeaMeTa). YUCJIEHHBIX METO/OB;
- XOTss OBl JBa Kjacca YHCIICHHBIX
METOJIOB (MpsIMBIE U HUTEPALMOHHBIE]
METO/IbI);
- YHUCJIGHHbIE  METOJbl  pELICHUS]
HEJIMHEHHBIX  yPaBHEHUH,  CHUCTEM
MK-1 JIMHEUHBIX YPaBHEHUU U 1P.;
- THUNAYHBIE CIIy4au TPHOIMKCHHS
Cnocoben o
(anmpoxcumanun) QpyHKIu;
ocBauBaTb U
- OCHOBHBIE  NpOOJEMBI  IIOUCKQ
HCII0JIb30BaTh .
npuOIMKEHHON (QYHKIINU;
TEOPETUYECKHE
- 0COOEHHOCTH 3a7auy]
3HAHUS u
MHTEPIIOINPOBAHUS byHKIMN |
IIPAKTUYECKUE
OCHOBHBIE MHTEPIOIALIMOHHbBIE
YMEHHUS u
ABLIK MHOTOYJIEHBI;
HaBbIKU B
— IIK-1.2. VYmeer ocymecTBIsATH OTOOp | YMeer:
ognacm - yu4eOHOTO  colepXKaHus A €ro | - IrpaMOTHO BBIOMPATH
CLICHI P peanu3ani B pa3IM4YHBIX  (opMax | YUCICHHBIN METO]{ pelieHus
p o0yueHHs B COOTBETCTBUU C | KOHKpPETHOM UCCIIelyeMOH 3aa4y;
npodeccuoHan
tpeboBanusmu ®I'OC OO. - OLICHUBATh Ka4eCTBO
BHBIX 33]a4
pa3IMYHBIX UHUCIEHHBIX METOAOB H
3¢ (HEeKTUBHOCTh WX TPUMEHEHUS IS
KOHKPETHOU 3a7a4u;
- OCYIIECTBIIATh otbop
YUCJIEHHBIX  METOAOB Ul €ro
peanu3anMy B PaszIMuYHBIX (opmax
o0ydeHusl.
IIK-1.3. JleMoHCTpHUpYyET yMmeHue | Bnaneer:
pa3pabaTbIBaTh pa3IuyHbIe (opMbl | — HABBIKAMHU OPTaHMU3ALUHU Pa3TUYHBIX




yueOHBIX 3aHATUH, TNPUMEHSATh METOJIBI,
IpUEMBbl U TEXHOJIOTUM OOy4YeHHs, B TOM
qrcie nHPOpMaIMOHHEIE.

BUZOB U (OpPM 3aHATHH C y4yeToMm
cneun(uKd  TPeAMETHOH  00JacTH
(MaTemMaTUKH); HaBBIKAMH
OLICHUBAHMUSA pE3yJbTaTOB PELICHUS
MaTeMaTHYeCKOM 3aqaun; HaBBIKAMHU
apryMEHTHPOBAaHHOTO, JIOTMYHOTO
(bopMyIHpPOBAHUS CYKICHUI.

II. COAEP’ KAHUE N OBBEM JUCHHUIIJIMHbI
€ YKa3aHHeM KOJINYeCTBA 4YaCOB, Bbl/IeJIEHHbIX HA KOHTAKTHYIO padoTy

o0yuyarommxcs

C mpenoaaBarTtejieM (l'[O BHJIaM y‘leﬁHLlX 3aHﬂTHﬁ) H HA CAMOCTOSTCJIBHYIO paﬁoTy

OuHnas ¢popma o0yueHHust

Ne AyIUTOpHBIE 3aHATHSA Cam.

i HaumeHnoBanue pa3iesioB H TeM Bcero 1K 3 1E pab.
Pa3znen 1. YucjaeHHble MeTOABbI PelIeHUs 2 8 8 6
HeJIMHEeHHBIX YPaBHEHHUI

1 Tema 1. I'padmueckoe M aHATUTUYECKOE OTACICHHE 6 ) ) 2
KOpHEW HEJIMHEWHOTO YpaBHEHMUSI.
Tema 2. Meron mnONOBHHHOTO JeneHus (mpoo,

2. | OuceknuM, JUXOTOMHMH) pEUICHUS  HEJIWHEHHOTo 10 4 4 2
YpaBHEHUS.

3 Tema 3. Merox wurepauuii pelIeHUs HEIMHEWHOTO 6 ) ) 2
YpaBHEHUS.
Paznen 2. YmciaeHHbIe MeTOABI pPeLICHUS] CHCTEM 16 4 4 8
JINHEHHBIX aJIre0pan4ecKux ypaBHeHUH
Tema 4. Pemienue cucrem JIMHEHHBIX anredpanyecKux

4. | ypaBHeHuili MetoqoM [aycca (cxema eIMHCTBEHHOTO 8 2 2 4
JIEJICHUS ).
Tema 5. MHrepaunoHHBIE METOABI PELICHUS CHCTEM

5. | nuHeWHBIX  anreOpamyeckux  ypaBHeHHH. Metox 80 2 2 4
IIPOCTOM UTEPALUH.
Pasnea 3. UnTepnonupoBanue pyHkumi 14 4 4 6

6. | Tema 6. UHTEpnOISIIMOHHBIA MHOTrOWIEH Jlarpanxa. 7 2 2 3

7 Tema 7. HHTepnonassiuMOHHBIE MHOTOWIEHbI HbrOTOHA 7 ) ) 3
JUI. pABHOOTCTOSILIMX Y3JIOB.
Pasznen 4. UnciaeHHOe HHTEIPHPOBaHHe 20 4 4 12
Tema 8. IloctaHoBKa  3agauv  YHUCIEHHOIO

8. | uaTerpupoBanus. KBagparypHsie popMybl. 10 2 2 6
@DopMyJIbl IPSIMOYTOJIBHUKOB.

9 Tema 9. ®opmyna tpaneuuil. @opmyna Cumicona 10 ) ) 6

" | (bopmyna mapabou).

Paspen 5. YucjieHHOe  MHTErpHMpoOBaHuUe 16 4 4 8
00BIKHOBEHHBIX JH (¢ epeHIHATbHBIX YPABHEHH
Tema 10. Ilocra"oska 3agaun Komu. MeTon moMaHBIX

10. | Dinepa. Meroa Oinepa-Kommu. Meron Pynre-Kyrra. 16 4 4 8
Meron Iluxkapa.
Paznen 6. MeTtoasbl 00padoTkm 20 4 4 12
IKCIIEPUMEHTAJIBbHBIX JAHHBIX

11. | Tema 11. MeTo HaUMEHBIINUX KBAJPATOB NOCTPOCHHUSI 10 2 2 6




npubimxaromeil QyHKIum.

12. | Tema 12. UnTepnossnus criiaiiHaMu. 10 2 2 6
Dopma omuemnocmu 3auem
Umoezo 3a 8§ cemecmp 108 28 28 52
HUTOT'O: 108 28 28 52

OuHo-3a0uHasi gopma o0yueHus (1e peanusyemcsi)
3aounasn ¢popma o0yueHus (ne peanruszyemcsi)

I11. OUEHOYHBIE MATEPUAJIBI 1J1S1 TPOBEJEHUS TEKYILEN U
MPOMEXYTOUYHOM ATTECTALIMU OBYYAIOLIUXCS IO
JTUCLHUNJIUHE

Texymiast aTTecTays IPOBOAUTCS B (popMe KOHTPOIBHBIX PadOT U TECTA.

TunoBbie BApHAHTBHI KOHTPOJIBHBIX PadoT
KonTpoabnast padora Nel.

3agava 1. OTaenuTh KOPHU ypaBHEHUS TpapUuecKy U yTOUHUTH OJUH M3 HUX C TOYHOCTBIO
10 0,001 MeTo1OM MOJIOBHHHOTO JIEJICHUSA:

x’+3x+5=0.
3anayva 2. Beruncauts no ¢popmysne Cumicona

8

dx
I ————, IipuHAB n=8.
Tvx +1

OueHuTh MOTPEIIHOCTh 110 METOAY YJABOECHMSI Iara BBIYMCICHMHA. BpIuncieHHs] BeCTH C
IATHIO 3HaKaMu 1ociie 3anatoi. CpaBHUTH CO 3HaUCHHEM, HalIeHHBIM 110 (popmysie HptoToHa -
JleiiOHuna.

3agaya 3. Meronom Pynre - Kyrra pemmts 3anauy Komm s Oy

y' :£+O,5y; y(0)=1 na otpeske [0; 0,5] ¢ marom h=0,1. Beruucienus Bectu ¢ Tpems
y

BEPHBIMH 3HAKAMHU.
3amaua 4. Merogom npoctoit ureparuu peumnts CJIAY ¢ Tounoctsio 10 0,001 (£=103)

0,63x, +0,05x, +0,15x, = 0,34,
0,03x, +0,34x, +0,1x, = 0,32,
0,15x, +0,1x, +0,71x, = 0,42.

3anayva 5. /lana TaGnuna 3HaueHU QyHKIUH:

X‘ 1,2 ‘ 1,9 ‘ 3.3 ‘ 4,7

f(x)‘ 0,3486 ‘ 1,0537 ‘ 1,7844 ‘ 2,2103

Bun gyukuuu: f(x) =In23x— 03 :
x

Haiitu 3nHauenue »3TOH (QyHKIMM B TOYKEe X = 4, TONB3YSACh HMHTEPIOIAIUOHHBIM
MHorouseHoM Jlarpanxa. OUeHUTh MOrPENIHOCTh. Pe3ynpTaT MHTEPHOIUPOBAaHUS CPABHUTH C
BBIUMCIIEHUEM 3Ha4eHUsI (YHKIMHU TI0 €€ BBIPAKECHUIO.




KonTposbHas padora Ne 2.

3agauya 1. CranuoHapHO€ pacHpeleleHUe TEMIIepaTypbl B TEIUIOW30JIMPOBAHHOM TOHKOM
CTep)KHE ONHCHIBaeTCs IUHEHHON ¢yHkumeld. JlaHa Tabiuna W3MEPEHHBIX TEMIEpaTryp B
COOTBETCTBYIOIIUX TOUKAX CTEPIKHSA:

X‘O ‘2 ‘6 ‘8 ‘10 ‘14 ‘16‘20

vV |32

29,2 ‘23,3 ‘19,9 ‘17,2 ‘11,3

7.8 ‘ 2
MeTooM HaMMEHBIIMX KBaJpaTOB HAWTH 3Ty (QyHKUMIO. OIEHUTE Ka4eCTBO MOIYYEHHOTO

PUOIINKESHHUS.

3agaua 2. MeToAOoM HaWMEHBIIMX KBAJAPATOB MOAOOpATh MMOKA3aTEIbHYI0 (YHKIHIO TIO
CJIEYIOIIUM TaOJIMYHBIM JAHHBIM:

X ‘2,2 ‘2,7‘3,5 ‘4,1

Y‘67 60 |53 |50

3agaua 3. HaGop skcriepruMeHTaIbHBIX 3HAYCHUN X Uy UMEET BUJ TAOJIHIIbL:

X‘ 1,20 ‘ 1,57 ‘ 1,94 ‘ 2,31 ‘2,68 ‘ 3,05 ‘ 3,42 ‘ 3,79

v ‘ 2,59 | 2,06 0,91 | 0,66

1,58 ‘ 1,25

0,38 ‘ 0,21

[TocTpouTh METOAOM HAMMEHBIIMX KBaJIpPaTOB OAMIHUPHUYECKYIO (OPMYTY M BBIYMCIHUTH
XapaKTepUCTUKH Ka4yecTBa OCTPOCHHOTO MPHOIMKEHHUS.

TunoBoii BApHaHT KOHTPOJILHOI padoThl B (hopme TecTa

Yacmo 1

Pemre 3a1anue, cpaBHUTE MOJTyYEHHBIH OTBET C MPEATIOKEHHBIM. BbIOpaHHBIN OTBET OTMETHTE.

Al. Otnenure KOpHU ypaBHeHHs COS X — x2=0 rpadu4ecKy ¥ YKaKHUTE UX KOJTUIECTBO.

D L 3) 3
2) 2; 4) 4.
A2. Orpenute KOPHHU YypaBHCHUSI X 3 _12x— 5 = 0 ananurnuecku u YKQKHUTE WX
KOJIMYECTRO.
D 1; 3) 3
2) 2 4) 4.
~2dx
A3. Brruucnure no opmyiie Tpamenuii ’ | ~o € TOYHOCTBIO JI0 0,01, npunsie N = 5.
= X
1) 0,51;
2) 0,69:
3) 0,81
4) 0,99,
Ad4. MeTonom MHOXKuTeneH Jarparka Haitty sxctpemyM Gpyuxumn (X, ¥) = x2 + y? npu

ycnoBun Xy = 16.
1) M(4;4); 2) M (8;2);



3) M(2;8); 4) M(1;16).

1 .
AS. Borauciure no ¢opmyne CumrcoHa fo x? sin x dx, npuase n = 10, ¢ TouHOCTEHIO
107,
1) 0,2232396; 3) 0,5142317;
2) 1,2122234; 4) 2,0013427.
A6. V3 mpencraBieHHOM HuKe TaOMMIBI HaWTH 3HaYeHHs y mnpu X = 3,1, monab3ysch

MHTEPHOIIMOHHON popmyoit HeloToHa.

x| 1 2 3 4 5 6 7
y| 3 7 13 | 21 | 31 | 43 | 57

1) 20; 3) 24
2) 13,71; 4) 15,82.

A7. Umeetcs Tabnuna GyHKINU:

x 041 |1,55|2,67 3,84
y 2,63 ]3,75]4,87]5,03

TpeOyercst monayuuTh 3HaueHue OdToi ¢yHkimu B Touke X = 1,91, momb3yscek
HUHTEPIOJISIIMOHHBIM MHOTOWICHOM Jlarpanxa.
1) 1,25; 3) 3,35
2) 2,15 4) 4,15.

A8. Kak cBs3aHa CTeNeHb WHTEPHOJSALUOHHOTO MHOTOWIEHA C KOJUYECTBOM Y3JIOB
MHTEPNONIAIUNA?
1) paBHa (=); 2) menbme (<0); 3) 6onpmme (=); 4) He 6ompie (=).

A9. B xakoil QopMe MOXHO TMOJYYUTh pEIICHHE OOBIKHOBEHHOTO auddepeHnnanbHoro
yYpaBHEHHUs 10 MeToAy Diiepa’?

1) rpadux; 3) Tabnuna 3HaYEHUH.

2) aHAJIUTUYECKOE BBIPAKEHHUE;

A10. 3nayenue  ¢yHKOMM y, ompenenseMor  aupdepeHuuaNbHBIM  yYpaBHEHHEM

' }.’ o o
y = y? + =, upn HauaneHOM YCIOBHMH ¥(2) = 4, naiinenHoe MeronoM Diinepa ¢ mIarom
X

h = 0,1npux = 2,3 pasHo:



1) 9,81;
2) 18,78;
3) 5,91;
4) 20,45.

Yacmo 2
Pemmte 3ananue, moxy4eHHBIH OTBET 3aMUIINTE HA OJIAHKE, PSIZIOM C HOMEPOM BBIMIOJTHEHHOTO 3aaHMsI.

B1. MertomoM moMOBUHHOTO jAeneHUs (MeTogoM mpod) yTrouHuTe ¢ TodHOCThIO 10 0,01 KOpeHb
ypaBHEHHS *—x— 1= 0ua [1; 2]

B2. MerogoM mpocTOM  UTepalMM  HAWTH  NpHOMMKEHHOE  3HAUY€HHE KOPHS  ypaBHEHUS
x3>— 10x + 4 = 0 ¢ Tounoctsio 110 0,01 Ha [0;1].

B3. Metonom I'aycca (¢ TOMOIIBIO paCYeTHOM TaOIHIIBI) PEIIUTh CUCTEMY YpaBHEHUH:

3X1—x2 +3X3 = 5}
Xl+2X2—X3 :2;
3X1 +2X2 — 5X3 = 0.

B4. Hdanwst Touxku (0;3), (2;1), (3;5), (4;7). CoctaBuTh ypaBHEHHE MHOTOYJICHA, MPUHUMAIOLIETO
yKa3aHHbIC 3HAUCHUS NIPU 3aJaHHBIX 3HAYCHUAX apTyMEHTA.

BS5. 3amucarp pacuetHsle Gopmynsl merona Pynre-Kyrra mpuOIMKEHHOro pelieHuss OOBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHeHUH (pemenue 3agaun Komm).

HpOMe)KYTO‘-IHaH arrecranus OGy‘-IElIOH.[I/IXCSI OCYHICCTBJIACTCA B (bopMe 3a4y€Ta C UCII0Jb30BaHUECM
CJICAYIOIUX OLICHOYHLIX MAaTCPHUAJIIOB:

Bomnpocs! k 3auery
(8 cemecTp, ouHast popMa o0yueHMs1)

1. MaTeMaTHyecKkre MOZeJIU U YUC/IeHHble MeTO/bI.

2. YrcieHHOe pelleHe HEJIMHEUHBIX YPaBHEHUH C OHOU IlepeMeHHOM. [locTaHOBKa 3a/ja4H.
3. ['padurueckoe u aHaIUTUYECKOE OTAE/IEHUEe KOPHEN YPaBHEHUSI.

4. MeTo/ 0JI0BUHHOTO JesieHud. CxeMa aJlrOpuTMa MeTo/a.

5. MeTopa npoctoy utepayuu. OneHKa NOrpelHoCTH MeTOAa.

6. MeTop I'aycca. PacueTHast Tabsimia no cxeMe eJUHCTBEHHOTO JleJIeHUS.

7. MeToA NpoCcTOM UTepaLUHu.

8. JlocTaTO4YHbIE YCI0BUSA CXOAMMOCTH UTEPALIMOHHOTO MPOLiecca.

9. 0co6eHHOCTh 331241 YHMCJIEHHOTO0 AuddepeHIIUPOBAHUS.

10. YucnenHoe guddepeHMpoBaHUe HA OCHOBE HHTEPNOJIALMOHHOU popMyJibl JlarpaHka.
11. YucnenHoe guddepeHnpoBaHUe HA OCHOBE HHTEPNOJIALMOHHON popMyJibl HproTOHA.
12. [TocTaHOBKa 33/jJa4uU YUCJAEHHOTO UHTEerprpoBaHUsl. 060CHOBaHMeE KBaApaTyPHbIX GOPMY.I.
13. @®opMyJibl NPAMOYTOJbHUKOB.

14. ®opmyna Tpanenuil. OLieHKa eé TOYHOCTH.

15. @®opmyna CumicoHa. OLieHKa NOTPEUIHOCTH [0 MEeTO/ly YA BOEHHS 1l1ara BbIYHCIEHUH.

16. MeTo/bl 06pabOTKH 3KCIIEPUMEHTANbHbBIX JJAHHbIX.

17. [locTaHOBKa 33/jJa4¥l UHTEPIOJIUPOBAHUS QYHKIIUU.

18. WuTepnonsnMoHHbIA MHOTOUIeH JlarpaHka. Cnoco6bl ero HaX0X/[eHUSI.

19. WHTepnonasnoHHbIM MHOTO4YJIeH HbI0TOHA /11 paBHOOTCTOSALIUX Y3J10B.

20. MeToa HaUMeHBIIUX KBaJPaTOB.



21. YucneHHoe pelieHUMe OObIKHOBEHHbIX JAWddepeHLIManbHbIXx ypaBHeHUU. [locTaHoBKa
3aga4yu Koy,

22. MeTop ioMaHbIX Jiiepa.

23. MeTopn Pynre-Kyrra.

24, MeTtop [lukapa.

IV. IEPEYEHDb JUTEPATYPBI, HEOBXOJUMOJ¥ JIJIS1 OCBOEHUS
JTUCLHUTNIUHBI

4.1. OcHoBHas JUTEpaTypa

1. 3enkoB, A.B. Uucnennele wmeroabl: yueObHOoe mnocoOue s By3oB/ A. B. 3enkoB. Mocksa :
WznarensctBo [Opaiit, 2020. — 122 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-10893-4. —
Texct: anexrponusiit / ObBC HOpaiit [caiir]. — URL: https://urait.ru/bcode/452695(nata obpamieHus:
10.04.2024 1.).

2. YucneHHbIe METO/IBI : YUEOHHMK U MPAKTHUKYM JJs akajgemuuyeckoro Oakanaspuata / Y. . IlupymoB [u
ap.] ; mon pemaknueit Y. I'. [TupymoBa. — 5-e uzn., nmepepab. u gon. — Mocksa : U3natensctBo KOpaiiT,
2019. 421 c. (bakanaBp. Axagemudeckuil kypc). — ISBN 978-5-534-03141-6. — TekcT : 3MeKTPOHHBIH
/I OBC KOpait [caiit]. — URL: https://urait.ru/bcode/431961 (nara obpamenus: 10.04.2024 1.).

4.2. lononHMTEIBHAS JTUTEPATyPa

1. I'aremok, O. B. Uucnenusie MeToabl: yuebHoe nocodue s By3oB / O. B. Tatemok, 111. K. Mcmaunnos,
H. B. ManrokoBa. — MockBa : MznmatensctBo [Opaiit, 2020. 140 c. (Bricmiee o0pa3oBanue). —
ISBN 978-5-534-05894-9. Tekcr: 3JEKTPOHHBIN /l OBbC Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/452912 (nata obpamenus: 10.04.2024 r.).

2. bamabko, JI.B. UYwmcnennsie Meronmbl: yuebHoe mocobme / JI.B. bamabkxo, A.B. Tommiona;
MunucrepctBo oOpasoBanuss u Hayku Poccuiickoit @enepanun, CeBepHblil (ApKTUYECKHIA)
dbenepanpHblii yHEBepcuTeT MeHn M.B. JlomoHOcoBa. - Apxanrenbck: CADY, 2014. - 163 c. : cxem.,
TaoI., WL - ISBN 978-5-261-00962-7; - URL:
http://biblioclub.ru/index.php?page=book&id=436331(nara obpamenus: 10.04.2024 r.).

V. NIEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJJEKOMMYHUKALIMOHHON CETU «MHTEPHET», HEOBXOJUMBIX
JIJ151 OCBOEHUSI AU CLIUATIIMHBI

Ne CcbLika Ha HaumenoBanmue
nn HH(OPMAMOHHBII pa3padoTKu B JocTynHocTh
pecypc 3JIEKTPOHHOH popme
1. http://www.biblioclub.ru DOnekTpoHHO-OMbMmoTeunas | Perucrpanus yepes
cucrema (ObC) 0001 YHUBEPCUTETCKUI
YHuBepcuterckas 6ubnnoreka | KommnbioTep. B
OHJIANH JaJIbHEUIIIEM

WHIUBUYaJIbHBIN
HEOTPaHUYEHHBIN 10CTYyI
U3 JTI000H TOYKH, B
KOTOPOU UMEETCs JOCTYII
K cetu MHTEpHET

2. http://www. matclub.ru OO6pa3zoBaTenbHBbIA CB0OOAHBIH JOCTYII
MaTeMaTHYECKUM CauT
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https://urait.ru/bcode/452695
https://urait.ru/bcode/431961
http://biblioclub.ru/index.php?page=book&id=436331
https://urait.ru/bcode/452695
https://urait.ru/bcode/431961
https://urait.ru/bcode/452912�2
https://urait.ru/bcode/452912�2
http://biblioclub.ru/index.php?page=book&id=436331

3. http://www.mathnet.ru OO6pa3zoBaTenbHBbIHA CB0OOAHBIH JOCTYTI
MaTeMaTHYECKUM CalT

4. http:// edu.ru/ Poccwuiickoe obpazoBanue: CBOOOIHBII TOCTYT
®enepanbHbIA OpTAL.
Bxirouaer

CCBUIKH Ha TMOPTAJIbI U CANTHI
00pa3oBaTEeNbHBIX
YUPEKICHUN;
roCyJJapCTBEHHbIE
o0Opa3oBaTeNbHbIE CTAHIAPTHI,
HOPMATHUBHBIC JOKYMCHTHI,
KaTaJIoT dKCKYPCUH U
00yYaroImux Mporpamm.

5. http://www.krugosvet.ru OnexkTpoHHas sHIMKIoneus, B | CBOOOJHBIN ToCTyTI
KOTOPOH IIPEACTABIICH
MaTepHa o OCHOBHBIM
MaTeMaTU4eCKUM TePMHUHAM, a
Takxe Onorpapuueckue
JTAaHHBIE 00 M3BECTHBIX

MaTeMaTHuKax.
6. http://vilenin.narod.ru/Mm/Boo | Matematuueckas 6ubnmoreka, | HeorpannueHHslil qoctyn
ks/Books.htm MOCTOSIHHO TTOTIOJTHSAEMOE

coOpaHHe YHHUBEPCUTETCKUX
y4eOHUKOB, HCCIIEIOBAHUH 110
MaTeMaTH4ecKOMY aHaJH3Yy,
anreope, nuddhepeHnnanbHON
T€OMETPHUH U TOMOJIOTHH,
mddepeHranbHbIM
ypaBHEHUSIM, MaTEMaTHYECKON
dusuke.

VI. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N THOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Ne Ccblika Ha HaumeHoBaHue pa3paboTKu B
o o JocTtynHocTh
nn uH(popManMoOHHBII pecypc 3J1eKTPOHHOI hopme
L. http://ilib.mccme.ru Ob ¢ kHUramu o MaTeMaTHKe. CBOOOIHBII JOCTYTI.
5 http://eqworld.ipmnet.ru/indexr.htm EqWorld § CBoGoHbIi s1ocTyII
Mup MaTeMaTUueCKUX ypaBHEHUI

VII. JMIIEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
MPOI'PAMMHOE OBECIIEYEHUE
[Tpu peanmzaruu y4eOHON AUCITUIUTHHBI PUMEHSETCS CICIYIONIee JTUIICH3UOHHOE
1 CBOOOJHO pacIpocTpaHsIeMoe MPOrpaMMHOE 00ecTICUCHUE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.


http://ilib.mccme.ru/
http://ilib.mccme.ru/

VIIL. OBOPYJIOBAHUE M TEXHUYECKHUE CPEJICTBA OBYUEHMSI,
HEOBXOJUMBIE JJIS OCYIECTBJIEHUSI OBPA3OBATEJBLHOI'O
MPOLIECCA O JUCLHUNJIUHE

Y4eOHBIE  3aHATASA  TPOBOIATCS B AyAUTOPHUSX,  YKOMIUIEKTOBAHHBIX
CHEIUATN3NPOBAHHON MeOeNbl0, B TOM YHCIE CTAallMOHAPHBIMA WU TEPECHOCHBIMU
TEXHUUYECKUMHU CpeJICTBaMU 00yUYeHUsl (MPOEKTOpP, FIKPaH, KOMIBIOTEP/HOYTOYK).
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