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Hanpasaenue moaroroBku: 01.03.02 [Ipuknagnas MmaTeMatuka 1 “”HPoOpMaTuKa
Hanpagsiaennocts (mpopuin): [Ipukinannoe nporpaMMupoBaHue U HHOOpPMaLIMOHHbIE

CHCTCMBI

KBanudukanus (crenenn): baxanrasp
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¢popma
Kype 3
Cemectp 5
Jlexkumii 18
IIpakTHYeckuXx (CEMUHAPCKHX) 18
3aHATHI
B T. 4. MIPaKTHYecKasi MOAr0TOBKA 4
JlabopaTopHBIX 3aHATHI 18
®opma(bl) MPOMEKYTOUHOM 3auer
arTecTaluu
KonTtpoJas
Hubie popmbl padoThl -
CamocrosiTesibHasi pa6oTa 18

Bcero uacos: 72

TpynoeMKocTb:2 32a4eTHBIX eUHUII.
Pazpabotuuk(u) pabodeit mporpaMmsl:
Kanouoam ¢gpusurxo-wamemamuuecxux nayx, ooyenm Heonuna E.B.




I. OPTAHU3ALIUOHHO-METOJUYECKUIA PA3JIE]

Heab u3yyeHHsi AMCHUILUIMHBI. chOpMUpPOBaTh 0a30Bble (hyHIAMEHTAIbHBIE OCHOBBI 3HAHUUN
YHUCJIEHHBIX METOJOB C IPUMEHEHHE MPOrpaMMHOI peanu3anuu; oOeclednTh NMOHMMaHUe OyayIUMU
0akanmaBpaMd OCHOBHBIX WJEH, TOHATUNA, TEOPUH UHMCICHHBIX METOJOB M BO3MOXKHOCTEH HX
IIPOrPaMMHOM  pealu3aluy, BOOPYXHUTb 3HAHUSAMH, YMEHUSMU U HaBbIKAMM, IO3BOJISIOLIMMHU
YCTQHABIMBATh  CBA3M  MEXAYy  (QyHAAMEHTAJIBHBIMA W  OPUKIAJHBIMA  MaTeMaTHYEeCKUMHU
UCCJICOBAHMUSIMH, IIOATOTOBUTH K HCIIOJIB30BAHUIO COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH M
OPOTPaMMHBIX CpeJ JJsl peHIeHUs 3a7ad YHUCICHHBIX METOJOB M 3a7ad HpodecCHOHaTbHON
JESATEIBHOCTH.

3agaum u3ydeHus TUCHUTLINHBI:
- chopMHpOBaTh OOIIEE MPEACTABICHHE O MHOTOOOpa3uK MaTEeMAaTHUYECKUX MOJXO/I0B PEIICHHS 3a1a4 U
YHUCJIEHHBIX METOIOB, HUCIOJb3YEMbIX TPH HCCICIOBAHMH CJIOXHBIX CHCTEM B M3Yy4aeMOM MpeIMETHOM
o0JacTy;
- oBiajacHue (PyHIAMEHTAIBHBIM OOpa30BaHHEM B OOJIACTH YHCICHHOTO PEIICHUs MPO(EeCCHOHATbHBIX
3a1a4 C UCII0JIb30BAHHUEM COBpeMeHHI)IX BBIYHCIINTCIIBHBIX CpeIICTB.
— IOCTPOEHUE MATEMATHYECKHX MOJIEJICH, ONpeIeIEHUE UX POJIH U 3HAUCHUS;
— 3HAKOMCTBO C OCHOBHBIMH HpI/IHIII/IHaMI/I pa3pa6OTKI/I BBIYHUCJIIUTCIBHBIX MCTOAOB MJII TUIIMYHBIX U
HOBBIX 33J]a4 HAYKH W TEXHUKH, U3y4eHHEC U PA3BUTHC TEOPUH M TMPHUIOKEHUH BBIYUCIUTEIBHBIX
METO/0B, UX KOMIIBIOTEPHBIX PEAIU3aLINii;
— aHaJM3 JOCTOBEPHOCTH YHCJICHHBIX PE3yJIbTAaTOB, MX TPAKTOBKA M BHEIPEHHE, a TAaKKE Pa3BUTHE
aJIFOpI/ITMI/ILIeCKOFO MBIIJICHUS, HAKOIIJICHUE OIIbITa pa6OTI)I Ha COBpCMeHHI)IX BBIYHUCIINTCIIBHBIX
CpeCTBax.

Mecto aucunminnsl B ctpykrype OITIOIL.
Peanuzyercs B pamkax 0a30Boii (00s13aTenbHOI) yacTu 6i0ka b1. Jlucuunnmnsl (Moaynn).

Ilnanupyemble pe3yibTaThbl 00yUeHHsI 10 JUCHUNJINHE

HJ'laH]/IpyeMble pPe3yJbTaThbl

Koa xomnereHuun

I/IH)II/IKaTopr KOMIIETCHIUHA

Oﬁy‘IeHI/Iﬂ Mo AMCHHUIIJINHE

YK-2 3HaTh: 3naer:
CIIocoObI MIPOEKTUPOBAHUS - Ha BBICOKOM YypOBHE
pelIeHns KOHKPETHOW 3aJaud | KOHIICTIIUH, TIPUHITATIBI
MIPOEKTA, ONpeNeeHusl | TEOpPHU, CBSI3aHHBIX c
ONTHMAIBHBIX  CIIOCOOOB €€ | YHCICHHBIMH METOJaMU;
peuienus, HCXOnd u3 — METOJBl MPHOIMKEHHOTO

JIEHCTBYIOIINX IPABOBBIX HOPM

pelleHuss  ypaBHEHHH  (MeTox

U HMEIOIIUXCS PECypcoB M | OHCeKIMM,  METOX  IPOCTOH
OTpaHUYCHUH; UTEpalyn);

— YHCJICHHBIC METOAbI

peICHUA CHUCTEM JIMHEMHBIX

anreOpanvyecKux ypaBHEHHI;

— HHTEPIOJIHUPOBaHHE
(maTepTIONAIIMOHHAsS  dopMyIa
Jlarpamxa, popmynsl Herorona);
— NpHONMKEHHOE
BBIYUCIICHHE omnpeaenéHHbIX
HWHTETPAJIOB: (dopmybl




MPSAMOYTOJILHUKOB,  Tparenu,
mapabon (popmymna Cumiicona);

— YHCIICHHOE
HMHTETPUPOBAHUE OOBIKHOBEHHBIX
muddhepeHnnanbHbIX YpaBHEHUH
(metron Oiinepa, meron Pynre-
Kyrra);

— METOJ| TOCIEe0BaTEeIbHBIX
npubnkenuii (meron [Iukapa);

METOJ HAWMEHBUINX KBaJPaTOB

00paboTKM  AKCHEPUMEHTAIBHBIX
JAHHBIX.
YmMmern: Ywmeer:
— (dbopMyIIHpOBaTh | —  ONPEAENATh  YHUCICHHBIN
COBOKYITHOCTb METO/T TUIST peleHus
B3aUMOCBSI3aHHBIX  3aJa4 B | ONPEIETIEHHOTO KJacca 3ajad.
pamMKax TOCTaBJICHHOM  IIeNd
paboTel, OOecreYnBarONINX €¢
JIOCTHKEHHE,
— KaueCTBEHHO pemars
KOHKPETHbIE 3a/1a4u
(uccrnemoBaHus, MIPOEKTA,
JESITEIIbHOCTH ) 3a
YCTaHOBJICHHOE BPEMSI,
Baagernb: Baageer:
HaBBIKAMH ONpENCIICHUs | — CIOCOOHOCTHIO HaWTH
OKUJTAEMBIX pe3yNbTaTOB | HECKOJIBKO METOJIOB peIleHUs
peIIeHUs TTOCTABIICHHBIX 3a7a4; | 3aJla4d, BbIOpaTh W3  HHX
HABBIKAMU MMYOJIUYHOTO ONTUMAIBHBIIA;

MNpEaACTaBJICHUA PC3YJIbTAaTOB
pelieHus 3a4a4 UCCICAOBaHNA,
IMMPOCKTA, ACATCIIBHOCTH.

— CIIOCOOHOCTBH TpEACTaBICHUS
uHpopManuu B rpapuueckord u
AHAIIMTUYECKOMN

HHTCpIIpCTAllUH,
HaBBIKaMU IIOMCKa,
HHTEpIpeTallun n aHalJIi3a

MoJyueHHOH nHpopmanun




IIKC-1

3HATL:

- METO/TBI u PUEMBI
dbopmanuzanuy 3anaad, S3bIKA
dhopmanuzanuu
(hyHKIIMOHATILHBIX
cneruuKanuii;

- IPUHIIUIIBI TOCTPOSHHUS U BUJIBI
APXUTEKTYpPhl  MPOTPAMMHOTO
o0OecreveHus;

- TUTIOBBIC pelieHus,
OMOIMOTEKH MIPOrpaMMHBIX
MOJyJIeH, MabIOHbBI, KIACCHI
00BEKTOB, UCIIOJIB3YEMbIE TPU
pa3paboTke IPOTPaAMMHOTO
obecrieueHus.

3Haer:

— aNTOPUTMBI YACIEHHBIX
METO/IOB PELICHUs] HETUMHENHBIX
u 1uddepeHInaIbHbIX
ypaBHEHUH;

— (yHKIMOHAIbHbIE
IIPOrpaMMHBIE KOMaH/Ibl,
peanu3yolye aaropuTM
YHUCIEHHBIX METO/I0B.

Ymers:

- BbIpabaThiBaTh  BapHaHTHI
peanuzaluy  IPOrPaMMHOTO
o0ecIIeUeHNUS;

- NPUMEHATh  METOABl U
TEXHOJIOTUH TPOCKTUPOBAHHS
IPOrPaMMHOTO  00eCIICUeHHS,
MPOrpaMMHBIX ~ MHTEP(ENCOB,
CTPYKTYp M 0a3 JaHHBIX.

Ymeer:

— OIIpeAEeNATh U BBIOUPATH
palOHaIbHBINA METOL
IIPOrpaMMHOM peanu3anuu
YHCJIEHHBIX METOJOB PEILIECHUS
HEJIMHEHHBIX YPaBHEHUH,
CHCTEM alNredpanveckux
YPaBHEHUH,

TG hepeHIaIbHbIX
YpaBHEHUI, HUHTETPAJIOB

Baanern:

- JefcTBUAMHU O pa3paboTke U
COTJIACOBAHUIO  TEXHHUYECKUX
crnieuupukanuii Ha
MpOrpaMMHBIE KOMITOHEHTHI,

— IEUCTBUSIMH IO COTJIACOBAHUIO

TpeOoBaHUI K IPOrPaMMHOMY

00eCIeyeHnIo ¢

3aWHTEPECOBAHHBIMHU

CTOpPOHAMH, PACIPEIeICHUIO

3alaHUN MEXKITY

IpOrpaMMHUCTaMHU B

COOTBETCTBUH C TEXHUYCCKUMHU

cnenudukanusamMu,

OCYIIECTBIICHUIO KOHTPOJIS

BBITTOJIHEHUS 3aJaHUIH,

(hOpMHUPOBAHUIO OTYETHOCTH B

COOTBETCTBHUHU C

YCTaHOBJICHHBIMHU

periaMeHTaMHu.

Baapeer:

— IPOTrPaMMHBIMH CPEJICTBAMH,
peATH3YIOITUMHU YUCIICHHBIC
METO/bl PEIICHHS HETMHEMHBIX
YpPaBHEHUH, CUCTEM
anreOpanvecKnx ypaBHEHUH,
nuddepeHaTbHBIX
YpaBHEHUM, UHTETPAJIOB.
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1. COAEP’KAHUE U OFBEM JUCHUIIJIMHBI




€ YKa3aHHMeM KOJIHYeCTBA aKAIeMUUYECKUX YaCOB, BbII€JEHHBIX HA KOHTAKTHYI padoTy
00y4Jarouuxcs ¢ npenojaanaresieM (10 BUJAaM Y4eOHbIX 3aHATHIT) U HA CAMOCTOATEILHYIO padoTy

Ounas popma o0yueHust

Ne HaumeHoBaHue Bcero AyIMTOpHBbIE 3aHATHS
n/n pa3aesioB U TeM JK 113 Jb

Cam. pa6.

S cemecTp

1 | Pasgea 1. 8 2 2 2 2
Yucnennvle memoosl
peuienusn
HeUHEUHbIX
YPABHEHUIL.

2 | I'paduueckoe u 1 1
AHATUTUYCCKOE
OTJeNICHHE KOPHEH
YpaBHCHHSI.

3 | Meroa mojaoBUHHOTO 2 1 1
nenenus (poo,
OHCEKIINH,
JTUXOTOMUN).

4 | Mertoja uTeparuid. 5 1 2 2
Pemenne
HEJIMHEHNHBIX
ypaBHeHui B MS
Excel u CKM.

5 | Pazgen 2. 8 2 2 2 2
Yucnennvle memoowt
peuienusn cucmem
JIUHEUHbIX
anzedopauueckux
ypasHenuu.

6. | Pemenwue cucrem 4 1 1 1 1
JIMHEVHBIX
anreOpanvaecKux
YpPaBHEHUH METOJIOM
["aycca (cxema
€IMHCTBEHHOT O
JIEJICHNUS).

7. | UrepannonHbie 4 1 1 1 1
METO/IbI PEIICHUS
CUCTEM JIMHEHMHBIX
anreOpanvaecKux
ypaBHeHu. Meron
MIPOCTON UTEPALUH.
Pemenune cuctem
anreOpanvecKux
ypaBHeHui B MS
Excel u CKM.




Paznea 3.
Humepnonuposanue

¢dyukyuii.

NHTEpnOIAIMOHHBIN
MHOTOWJIECH
Jlarpanxa.

10.

HNHTepnoyisioHHbIe
MHOT'OYJIEHBI
Hrrotona misa
PaBHOOTCTOSAIIUX
y3JI0B.

Pemenne 3amaun
arnmnpokcuManuu B MS
Excel u CKM.

11

Pasznea 4.
Yucnennoe
UHmMezpuposanue.

12.

IloctanoBka 3azauu
YHUCJIEHHOT'O
WHTErpUPOBAHUS.

13.

KBagparypuslie
bopmynsr. Dopmyibl
MPSIMOYTOJILHUKOB.

14.

dopmyiia Tpanenuun.
®opmyna CuMIiCoHa.
Yucnennoe
MHTErPUPOBAHUE B
MS Excel u CKM.

15

Pasnen S. Yucnennoe
unmezpuposanue
00bIKHOGEHHBIX
ougpepenyuanvrvix
YPAGHEHUIL

16.

IloctanoBka 3azaun
Kormmu.

17.

Meton 1oMaHbBIX
Ditnepa.

18.

Merton Pynre-Kyrra
4-ro mopsiaKa
TOYHOCTU. MeTo
ITuxapa.

19

Pa3nen 6. Memoouwt
oopadomku
IKCHEPUMEHMATbHBIX
OAHHDbIX.

20.

MeToa HauMEHBIINX
KBaJIpaToB
MOCTPOCHHUS
MPUOJIIKAIOTICH

byHKIMN.




21. | UaTepnonsmus 4 1 1 1 1
CIUIaHaMH.

22 | Paznean 7. 8 2 2 2 2
YncjieHHbIE METObI
penieHust 3aaa4
MaTeMaTHYeCKOM
puzuxn.

23. | [loctpoenue 8 2 2 2 2
Pa3HOCTHBIX CXEM.
[TpuHIIMIT MakCUMyMa
JUISL Pa3HOCTHBIX CXEM.
Teopus yCTOM4YUBOCTH
Pa3HOCTHBIX CXEM.
Yucnennoe
nuddepeHnpoBaHmue
B CKM.

24 | Pazmen 8.Metoabl 16 4 4 4 4
pelieHHsI CeTOYHbIX
YPABHEHHIA.

25. | [Ipumenenne MeToia 16 4 4 4 4
SIkobu u 3eiimens k
PEIICHUIO CETOYHBIX
ypaBHeHU. MeTon
MIPOTOHKH.
IIpumeHeHne
MOTIEPEMEHHO
TPEYTroJIbHOTO
UTEPAIMOHHOTO
METO/Ia K MOJICIIbHOM
3ajade.

Penrenue
OOBIKHOBEHHBIX
TuQepeHIaIbHbIX
ypaBHeHut B CKM.

26 | Koumponw

27 | @opma omuemnocmu:

3auem
28 | Umoeo: 72 18 18 18 18
29 | B T.4. TIpaKkTUYecKas 4

MIOJITOTOBKA
30 | Hroro 72 18 18 18 18

OuHno-320uHas popma o0yueHus (ne peanuszyemcs)
3aounas popma o0yuenus (ne peanusyemcs)

111. OLUEHOYHBIE MATEPHAJIBI JIJ151 IPOBEJEHUSI ATTECTALIIMU OBYYAIOIUXCS
MO JUCHMILINHE



Texymas arrectanus TpoBOIUTCS B ¢GopMe KOHTPOIbHOM paboThl, TecTa, pedepara,
CEMECTPOBOTO 33/1aHMUSL.
TunoBble BAPpHAHTHI KOHTPOJILHBIX PadoT
KoutpoabsHnas padora Nel
(5 cemecTp, ounasi popma o6yueHus1)

3agava 1. OTaenuTh KOPHU ypaBHEHUS TPaAPUUECKH U YTOUHUTH OJIMH U3 HUX ¢ TOYHOCTHIO 110 0,001
METO/IOM IOJIOBUHHOTI'O JIEIEHU:

x*+3x+5=0.
3agaua 2. Berauciuts o popmyne Cumrcona

= dx _
I , IpUHSB N=8.
4

\/;+1

OneHUTh MOrPENIHOCTh 0 METOY YIBOSHUS Il1ara BhIYMCICHUH. BpIunciieHrs BeCTH C MAThIO 3HAKaMU
noctie 3amnsaToi. CpaBHUTH CO 3HAYCHUEM, HalIeHHBIM 110 (hopmyie HerotoHa - Jlehibaua.
3anpaua 3. Merogom Pynre - Kyrra pemuts 3anauy Komu mst OAY

y'= Xy 0,5y; Y(0)=1 na orpeske [0; 0,5] ¢ mrarom h=0,1. BerauciieHus BeCTu ¢ TpeMsi BEPHbIMU
y

3HaKaMH.
3agaua 4. Meronom npocroit urepanuu pemntb CJIAY ¢ tounoctsio 10 0,001 (& :10‘3)

0,63x, +0,05x, +0,15x, = 0,34,
0,03x, +0,34x, +0,1x, = 0,32,
0,15x; +0,1x, +0,71x, = 0,42.
3agaua 5. /lana tabnuua 3HaYeHUN QYHKINU:

X ‘1,2 ‘1,9 ‘3,3 ‘4,7

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

0,8
Buna ¢pynkmum: f (x) =In2,3x ——.
X
Haiiti 3navenue 3Toi GyHKIINHN B TOUKE X = 4, MONB3yACh HHTEPIOISIIIHOHHBIM MHOTOWICHOM
Jlarpanxa. OLeHUTh NOrPEeIIHOCTh. Pe3yIbTaT HHTEPIIOIUPOBAHUS CPABHUTH C BEIYMCICHUEM 3HAYEHHUS
(GyHKIIUY 1O €€ BBIPAXKEHHUIO.
[TpoBecTn mpoBEpKY peNIEHU C MPUMEHEHHUI TPOTPAMMHOM CpeIbl

KontpoabHnas padora Ne 2
(5 cemecTp, ounasi popma oGyueHnus)
3anaua 1. CraipioHapHOE pacipeesICHUEe TEMIIEPATYPhI B TEILION30JIMPOBAHHOM TOHKOM CTEPIKHE

OIIMCHIBAETCS JIMHEHHOM (bYHKHHCﬁ. I[aHa TaGJ’II/II_Ia HU3MCPCHHBIX TECMIICPATYP B COOTBETCTBYIOIIUX
TOYKaX CTCPIKHA:




MeTo10M HaMMEHBIINX KBaAPATOB HANTH 3Ty (yHKIMIO. OLEHUTE Ka4eCTBO MOIYyYEHHOTO
MPUOITNKECHHUS.

3agava 2. MeTo0M HaMMEHBIIIMX KBAPATOB MMO00paTh MOKA3aTeIbHYIO (DYHKITHIO 110 CIICTYIOITUM
TAOJIAYHBIM JAHHBIM:

X ‘2,2 ‘2,7 ‘3,5 ‘4,1

Vv ‘67 ’60 ‘53 50

3agaua 3. HaGop skcriepuMeHTaIbHBIX 3HAYCHUN X U Y UMEET BUJI TAOJIUIIBI:

X ‘ 1,20 ‘ 1,57 ‘ 1,94 ‘ 231 ‘ 2,68 ‘ 3,05 ‘ 3,42 ‘ 3,79

vV 1259206158 ]1,25]|0,91 0,66

0,38 ‘ 0,21

[TocTpouTh METOI0M HAMMEHBIITUX KBAAPATOB SMIUPUUECKYIO (POPMYIY U BBIYHCIUThH XapaKTEPUCTUKH
KauecTBa MOCTPOCHHOTO MPUOIMKESHHUS.

Tect Nol

(5 cemectp, ounasi popma 00yUeHHs1)

Bapuant Nel

1. Otnenure KOpHU ypaBHEHHUS COS X — X =0 rpaduvecKy M YKQKUTE UX KOJITUIECTBO.
11, 3)3;
2)2; 4)4.

3
2. OTenute KOPHU YpaBHEHUS aHATUTUYECKH U YKaXKHUTE UX KOIm4ecTBo: X — 12X —5=0.

N1, 3)3;
2)2; 4)4.
2 dx
3. Boruncnure o popmysie tpamenuit 1 C TouHocThIO 710 0,01, mpuHAB N = 5.
1) 0,51; 3) 0,81,
2) 0,69; 4) 0,99.

4. Meronom mHOkuTenel Jlarpamka Haiita skcTpeMyM QyHkma f(X,y) = X ? 4 y ? [IpU YCJIIOBUU X-Y =
16.

DM 4 4);  3)M(2; 8);

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

1
I x? sin xdx
5. Berancnure o gpopmyne Cummcona 0 , TpuHsB N = 10, ¢ TOYHOCTBIO 10°
1) 0,2232396; 3) 0,5142317,
2) 1,2122234; 4) 2,0013427.
6. 13 TaGnuis
X 11 2 3 4 ) 6 7




ly E | 7 | 13 | 21 | 31 | 43 | 57

HaWTH 3Ha4YeHM Y mipu X = 3,1, OJIB3ysICh HHTEPHOIAIUOHHOM hopmyroir HproToHa.
1) 20; 3) 24;
2) 13,71; 4) 15,82.

7. Nmeetcs Tabnuna GyHKIINAN:

X 041 1.55 2.67 3.84
y 2.63 3.75 4.87 5.03

Tpebyercs noay4unTh 3HaYeHUE 3TOW (YHKIMU B TOUKe X = 1,91, mOIB3ysCh HHTEPIOISIMOHHBIM
MHorouieHoM Jlarpanxa.

1) 1,25; 3) 3,35;

2) 2,15; 4) 4,15.

8. Kak cBs3aHa cTerneHp HHTEPIOJIIIMOHHOTO MHOTOWIEHA C KOJTMYECTBOM Y3JI0B HHTEPITOJISIINH?
1) paBHa (=); 3) meHsbie (<);

2) 6ompie (>); 4) He 6ombIre ().

9. B kakoii popmMe MOKHO NOTYIHUThH PEUICHHE OOBIKHOBEHHOTO U (EepEeHIINATFHOTO YPaBHEHUS 110
Meronay Jitiiepa?

1) rpaduk;

2) aHAJTMTUYECKOE BBIPAKEHHUE;

3) Tabnuiia 3HAYCHUI.

o] o

v 2
10. 3nauenue pyHkMM Y, onpeaensieMoit uddepeHuanbHbIM ypaBHeHueM y' =y + Y npu
HavaJIbHOM ycoBUH 1(2) = 4, HaliieHHOe MeTo1oM Diiepa ¢ marom h = 0,1 npu x = 2,3 paBHO

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

Bapuant Ne2

1. Otnenure KOpHHU ypaBHEHUS rpapUuecKy U YKaKUTE UX KOJIMYECTBO
T

2cos (x+ 0 )+ x> 3x+2=0.

1)1; 3)3;
2)2; 4)4.
2. OTenute KOPHU YpaBHEHUS aHATUTUYECCKA U YKQXKHUTE MX KOJIUIECTBO
x’—10x+4=0.
1)1; 3)3;
2)2; 4)4.

& dx

V2

3. Beruucnure no popmyne Cumncona 1 ¢ Tounoctsio 10 0,0001, mpunss n =10.

1)1,5012;  3)2,1432;
2) 0,4857;  4)0,5000.
10



4. Metonom MHOkuTeIel Jlarpamka HaiTi skctpemym dyukiuu f(X; y) = X-y npu ycimoBuu 2X + 3y = 5.

15
DM (L1 3)M(2; 3);
5 5 5 1

M (4;6)4M(2; 3).
5. Berancnure 1o ¢popmysie Tparenni
1

o

0 sin-x dx,

npussaB N = 10 ¢ Tounoctsio 10 0,001.

1)0,119;  3)1,012;
2)0,225;  4)1,897.

6. 3Has kBagpatThl uncen 5; 6; 7; 8, HaliTH KBaapaT yucia 6,25, MoJIb3ysCh HHTEPIIOJSIIIHOHHOM
dbopmynoit HeroToHa.

1) 37,0125; 3) 39,0625;

2) 38,0625, 4)39,0125.

{. Jlana tabnuia 3HauYeHU QyHKIUH <1371 3078 3242 305
y | 2.50651 | 2.50893 | 2.51081 | 2.51188

Haiigure 3HaueHust GyHKIIMU
B Touke X = 323,5.

1) 2,44081; 3) 2,48812;

2) 2,50987; 4) 2,31245.

8. B kakoit popmMe MOKHO NOJTYUUTh PELIeHHEe OOBIKHOBEHHOTO TU(HEPEHIINATBLHOIO YPaBHEHUS 110
metony [lukapa?

1) rpaduk;

2) Tabnuua;

3) aHaNUTHUYECKOE BBIPAYKEHHUE.

9. Kak cBsi3aHa cTeneHb HHTEPIIOJIAIIAOHHOTO MHOTOWIEHA C KOJUYECTBOM Y3JI0B HHTEPIOJISAIIUH?
1) e 6onpmie (<);  3) menble (<);
2) paBHa (=); 4) 6onbie (>).

10. 3nauenue Qynxun Yy, onpenensiemoit ruddepeHnnansHeIM ypaBHeHueM Y'= 1 + X + e
npu HadanbHOM ycioBuu Y(0) = 1, HaitnenHOe MeTooM Ditnepa ¢ marom h = 0,1 npu X = 0,2 paBHO

1)1,81; 3) 1,45;
2) 1,56; 4) 1,38.
Yacto B.

Pemmre 3amanue. [TonyyeHHbI OTBET 3aMUIIUTE.
B1.MeTo0M MTOJIOBUHHOTO JeNeHus (METOI0M MPo0) yToUHUTE ¢ TouHOCTHIO 110 0,01 KOpeHb ypaBHEHUS

5
X —X—2=0mna(l;2].
B2. MeTonoM mpocToi uTepanuy HauTH MpuOIMKEeHHOE 3HAYCHHE KOPHS YpaBHEHUS
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x° — 12X — 5=0 ¢ TOYHOCTHIO 10 0,01 ma [—1; 0].
B3. Meronom "aycca (C TOMONIBIO pacYeTHOM TAOJIHIIBI) PEIIUTh CUCTEMY YPaBHEHUI:

3x, +2x,+x;,=5
X +x,—x;=0

4x, —x, +5x; =3.

=

4. TlocTpouTh MHOTOUWICH, TPUHUMAIOIINNA 3HAYCHHSI, 3a/IaHHbIC TAOIUIICH.

1 3 4 6

<

—7 |5 8 14

w

5. 3anummuTe Bce m3BecTHBIE BaM (opMyIIbl UMCIEHHOTO UTETPUPOBAHUSI.

IIpumepHas TemaTuka pedepaton
(5 cemectp, ounasi popma 00yUeHHs1)

1. Ywucnennsle MeTo bl aNreOpsl. MeTo ] CONpsKEHHBIX I'PAIUEHTOB.

2. Yucnennsie MeTOABl pemieHHs 3amadn Komm anmsi  OOBIKHOBEHHBIX IH(QepeHIratbHbIX
YpaBHEHUM.

3. UwucieHHBbIE METO/BI PEIICHUS] HHTETPAIbHBIX YPAaBHEHHIH.

4. TlocTpoeHHe YMCIEHHBIX METO/IOB C IOMOILBIO BAPUALIMOHHBIX IPHHLIUIIOB.

5. UYwucnennoe pemenue ypaBHeHus [lyaccona: npsimple U UTEpAllMOHHBIE METO/BI.

6. YucneHHble METOJbl pEIIEHUS KpaeBbIX 3agad Uil AudQepeHnHanbHbIX YpaBHEHUH B
YaCTHBIX MTPOU3BOIHBIX.

7. YucrneHHbIE METO/IbI PEILICHHs CETOYHBIX YPaBHEHUH.

8. Meronx Monte — Kapno npuOmMmKEHHOTO BBIUMCICHUS ONPEACNEHHBIX M KpPaTHBIX
UHTETPAJIOB.

9. IlorpenrHOCTh MaTEMAaTHYECKON MOJICIH U Pe3yJIbTaTa YHCICHHOTO PEIICHHS 3a/1auH.

10. YucnenHsle METObI PELICHUS 3ajad ONTUMU3ALMU U TOUCKa MUHUMYMA.

11. Yucnennoe untepnonrpoBanue u quddepeHnnpoBaHue.

12. YucnenHsle METOIbI MUHUMU3ALNHN (GYHKLIMOHATIOB. METO/IbI CITyCKa M YCTaHOBIICHHUSL.

13. Tlpubnmxenue GyHkimii. [locTpoeHne HaMITydIero MPUOIKEHHS.

CemecTpoBoe 3a1aHue
(5 cemectp, ounas popma 00yueHus)

3agava 1. OTaenuTh KOPHU ypaBHEHUS TpaQUUECKH U YTOUHUTH OJIMH U3 HUX ¢ TOYHOCTHIO 110 0,001
MeTos1oM HproToHa (KacaTesbHbIX):

x> +3x+5=0
3agayva 2. Beruucauts no ¢popmysne Cumicona
[
4 Vx+1 , IpuHAB N = 8.

OneHUTh NOrPEeIHOCTh 110 METOY YIABOSHUS 1l1ara BHIYMCICHUIN. BpIUUCIIEHNs BECTH C IATHIO 3HAKaMU
nocJe 3ansaToi. CpaBHUTH CO 3HAUCHHEM, HalJeHHbIM 10 (hopmyne Hetorona — JleitOnuma.

12



3agaua 3. Meronom Pynre — Kyrra pemnts 3anauy Komm g OY
, X
0'=—+0,5y;

y(0)=1 na otpeske [0; 0,5] ¢ marom h = 0,1. BeryrciacHus BeCTH ¢ TpeMs BEpHBIMH 3HAKAMH.

3apaua 4. Merogom npoctoit urepanuu pemuth CJIAY ¢ Tounoctsio 10 0,001 ( € 210'3)

0,63x, +0,05x, +0,15x, = 0,34,
0,03x, +0,34x, +0,Lx, = 0,32,
015x, +0,1x, +0,71x, = 0,42,

3agaua 5. /lana rabnuina 3HaYeHUN QYHKIINU:

X 12 1.9 33 47
f(x) 0.3486 1.0537 1.7844 2.2103
0,8

f(x)=In2,3x ——
Bun GyHkimu: X

Haiitu 3navenue 31oii GyHKIHUN B TOUKE X = 4, TOJIB3YSCh HHTEPIOISIIHOHHBIM MHOTOUJICHOM
Jlarpanxa. OLleHUTh NOrPEeIIHOCTh. Pe3ynbTaT MHTEPIIOIIMPOBAHUS CPABHUTH C BHIYUCIICHUEM 3HAUCHMS
(byHKIMU TI0 €€ BBIPAKECHHUIO.

3agaya 6. CTanroHapHOE pacHpeeleHHe TEMIIEPATYPhI B TEMJIOU30JIMPOBAHHOM TOHKOM CTEP)KHE
ONHMChIBAeTCs TMHENHON (yHKIMel. JlaHa Tabnuiia H3MEepeHHBIX TEMIIEPATYP B COOTBETCTBYIOLINX
TOYKaX CTEPIKHA:

X 0 2 6 8 10 14 16 20

y 32.0 29.2 23.3 19.9 17.2 11.3 7.8 2.0

MeTo/10M HauMEHBITUX KBAPATOB HANTH ATy PyHKINIO. OIIEHUTE Ka4eCTBO IMOIyYEHHOTO
NPUOIHKEHHUS.

3agaua 7. MerooM HaMMEHBIIUX KBaAPaTOB M0A00paTh MOKAa3aTENbHYIO (QYHKIUIO IO CIIEIYIOIIUM
TaOJIUYHBIM JAHHBIM:

x |22[27]35]41
y |67 |60 |53 |50

3agaua 8. HaGop sxcniepuMeHTanbHBIX 3HAUEHUH X U  UMEET BHJI TAOIHUIIBI:

X 1.20 1.57 1.94 2.31 2.68 3.05 3.42 3.79

y 2.59 2.06 1.58 1.25 0.91 0.66 0.38 0.21

[TocTpouTth METO/1I0M HAMMEHBIIUX KBAJAPATOB SMIIUPUUECKYIO (OPMYIY U BBIYUCIUThH XapaKTEPUCTUKH
Ka4yecTBa MOCTPOCHHOTO MPHOIMKEHHUS.

NuauBuayanbHbie 3aaHUS 1JIS CAMOCTOSTE/IbHOH PadoThl
Paszoen 7. Yucnennvle memoowvl pewieHus 3a0a4 Mamemamuyeckol u3uKu.
1. Metoa npOroHKY pelIeHHs pa3HOCTHBIX YPaBHEHUM.

3anava. [lana kpaeBas 3aada
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2
—u"(x) + x%u(x) = (”— + xz)cosﬁ;
4 2 xe(0));

u@@ =1 u@ =0.

CootBeTcTBYIOIIAs €1 CUCTEMA PA3HOCTHBIX YPAaBHEHUN UMEET BUJL:

"
n=04 """ 4
n’ Az? +n® __ m
-u,,+|2+—1U,-U,, =——COS—
256 256 8
n=1,1N-1.

Pemnts 3Ty cucreMy METOAOM NPOTOHKH JUIS N=4
2. OCHOBHBIC TIOHSTHUS TEOPUH PA3HOCTHBIX CXEM: alIIPOKCHMAITHS, YCTOMUYUBOCTD, CXOJUMOCTb.

3amaya. VIcrosp3yst METO/I KOHEYHBIX PA3HOCTEH COCTABUTH PEIICHHE KPACBOW 3aa4l ¢ TOYHOCTHIO
¢=0001 1y h=01:

y"+ xy’—O,SX =1
X )
y(2)+2y'(2) =1,
y(2,3)=215.

3. PasHocTHas armpoKCcruManus 3agavdun Z[I/IpI/IXJ'IC AJI1 YpaBHCHUS HyaCCOHaZ IIOCTaHOBKa
paSHOCTHOﬁ 3ala4yM, OLCHKA MMOTpPCUIHOCTH.

3agaya. UCIOJIb3Ysl METOJ] CETOK, COCTaBUTh NMPHUOIMKEHHOE pellieHue 3a1aun Jupuxie ans ypaBHeHUs
o°u  o%u

PR

Jlannaca ox" oy B kBajgpare ABCD c Bepmmuaamu A(0;0), B(0;1), C(1;1), D(1;0), B35B mar
h=0,5; " — rpanuia paccmarpuBaemMoii oonacrtu;

ul, =x+y

4, I[BYXCHOﬁHLIC Pa3HOCTHBIC CXEMBI I YPABHCHUA TCILJIOIMIPOBOAHOCTH: ITIOCTPOCHHUC,
HCCIICIJOBAHUC ITOTPCUIHOCTHU allIIPpOKCUMAINH.
au_ o
3a;[aqa. I/ICHOJ'IL3y51 METOH CCTOK, COCTAaBUTL PCUHICHUC YPABHCHUA TCIIJIOIIPOBOAHOCTHU ot axz nmpu
u(x0) =x+1. u(0;t)=0. u@6;t)=2t+1 . x<[0;06]

3aIaHHBIX HAYAJIBHBIX U KPACBLIX YCIIOBUAX

1
. o=
IUTS te [O’O’Ol], mpu h=0,2, 4

5. TpexcnoiiHas pa3HOCTHAs cXeMa il ypaBHEHUH THIepOOIMYECKOrO THIIA.
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3azlaqa. HCHOJ’IEBySI MCTO/[ CCTOK, COCTaBUTHb PCUHICHUC CMEIIaHHOM 3alavyu U1l YpaBHCHUA KOJIEOAHUS
2 2
o'u 0°u
o o
CTPYHBI X" ¢ HaYaJIbHBIMU YCJIIOBUAMMU:
u(x,0)=x?. u,(x,0)=cosx xe[0]
t €[0,0,6]

u0,t)=t*. ux;t)=0

Y KpaeBbIMHU YCIOBUSAMU , B3s1B h=0,2 mpu

HpOMC)KYTOIIHaSI aTTcCcTanus O6yanOHIHXCH OCYHICCTBIIACTCA B (bopMe 3a4€Ta C
HCIIOJIB30BAHHUECM CICAYIOIINX OLCHOYHBIX MAaTCPHUAJIOB:

Bonpocsl k 3a4ery
(5 cemecTp, ouHasi popma o0yueHH)
MareMaTHYECKUE MOJICITH U YACIICHHBIE METO/IBI.
YucneHHoe pelleHre HeTMHEHHbIX ypaBHEHUH ¢ o/iHOM nepeMeHHoi. [ToctaHoBKa 3a1aun.
I'paduueckoe n aHATUTUYIECKOE OT/IEIIEHNE KOPHEH ypaBHEHUSI.
Mertoa nosoBUHHOTO JeneHus. Cxema aropurMa MeTo/a.
Meroa npocToii ureparuu. OreHka morpenHoCTH METOIA.
Merton I'aycca. Pacuetnas Tabnmia no cxeme eJMHCTBEHHOIO JAEJICHHUS.
Meroa npocToi urepanuu.
JlocTaTouHble YCIOBUS CXOAMMOCTH UTEPALIMOHHOTO IIpoIiecca.
Oco0eHHOCTh 3a7aul YUCIECHHOTO U (HEepEeHITNPOBAHNS.
0. YucnenHoe quddepeHupoBaHue Ha OCHOBE MHTEPIOJIALUOHHON hopMyisl Jlarpanxka.
11. Yucnennoe nuddepeHnrpoBanne Ha OCHOBE HHTEPIOISAIIMOHHON popmybl HeroToHa.
12. TlocraHoBKa 3a/1a4M YMCIEHHOTO UHTErpupoBanus. OG0CHOBaHUE KBAAPATYPHBIX (OPMYII.
13. ®opmMynsl TPSAMOYTOIEHUKOB.
14. ®opmyna tpanenuii. OnieHKa e€ TOYHOCTH.
15. ®opmyna Cumncona. OneHKa MOrpenTtHOCTH 110 METONY yIBOCHHUSI 11ara BEIYUCICHUMN.
16. Merobl 00pabOTKH FKCHIEPUMEHTATBHBIX JAHHBIX.
17. TlocraHoBKa 3a/1a4ll UHTEPHOIUPOBAHUS (YHKIIUH.
18. HurepnonsaunonHslii MHOrOwIeH Jlarpanxka. CriocoObl €ro HaX0KJICHHUS.
19. NnuTepnonsiuoHHbI MHOTOWICH HhIOTOHA 1T paBHOOTCTOSIINX y3JIOB.
20. Metos HaUMEHBIINX KBAJPATOB.
21. YucnenHoe perieHne oOBIKHOBEHHBIX AU depeHnnanbHeix ypaBHeHnid. [loctaHoBKa 3amauu
Komm.
22. Mero noMaHbIX Dijepa.
23. Meron Pynre-Kyrra 4-ro nopsiika TOUHOCTH.
24. Merton IMTukapa.

BOoo~NoGa~WONE

IV. IEPEYEHB JINTEPATYPBI, HEOBXOAUMOM JJIsI OCBOEHUA JUCIHUATIJIAHBI

4.1 OcHoBHasi IMTEPATypa

1. JlayTos, P. 3. OCHOBBI YHCIIEHHBIX METOJIOB JIMHEHHOU anreOpsl : yueOHoe ocobue : [16+] / P. 3. JlayTos,
M. M. Kapuesckuii ; Hayu. pen. M. @. Ilasnosa ; Kazanckuii (ITpuBomkckuii) penepanbHblii yHUBEPCUTET. —
Kazans : Kazanckuii penepansusiii yausepcurer (KOVY), 2018. — 136 c. — Pexxum gocTymna: mo NOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=682403 (nara obpamienus: 28.08.2022). — bubauorp. B
kH. — ISBN 978-5-00130-010-6. — TekcT : 2JIeKTPOHHBIA.

2. Omnerun, W. II. BBemenume B dncineHHBIE METOABI : ydeOHoe mocodbme : [16+] / W.II. Onerun,
. A. Kpacaopyuxkuii ; HoBocuOupckuili rocynapcTBeHHbIM TeXHHUUECKUH yHuBepcuteT. — HoBocubupcek :
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https://biblioclub.ru/index.php?page=book&id=682403

HoBocubupckwmii rocymapcTBeHHBI TeXHUYecKui yHuBepcutet, 2018. — 115 c. : un. — Pexxum goctyma: mo
moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576444 (nata obpamenus: 28.08.2022). -
bubmuorp. B kH. — ISBN 978-5-7782-3632-5. — TekcT : 37€KTPOHHBIN.

4.2 JlononHUTEIRHAS IUTEPATYpa
1. Yucnennble METOABI: TaOOpaTOpHbIN npakTukyMm / aBT.-cocT. I'. . [lleBuenko, T. A. Kynukosa ; CeBepo-
Kasxkasckuii penepanbubiii ynusepcuret. — CtaBponosns : CeBepo-KaBkasckuit denepanbHbIii YHUBEPCUTET
(CK®Y), 2016. — 107 c. : wi1. — Pexxum qocTyma: 1o MmoArnmucKe. —
URL.: https://biblioclub.ru/index.php?page=book&id=457891 (mata oopamienus: 28.08.2022). — bubauorp. B KH. —
TeKcT : 3IEeKTPOHHBIN.
2. Kpaxorkuna, E. B. UucneHHnsie MeTONbl B Hay4HBIX pacueTax: ydyeOHoe mocobue / E. B. Kpaxortkuna ;
CeBepo-Kapkasckmii (enepanbubiii  yHuBepcuter. — CraBpononb : CeBepo-KaBkasckuii ®DemepalibHbIiA
yauepcuter (CK®Y), 2015, — 162 c¢. : wun — Pexum pgocryma: mo mOAMHCKE. —
URL.: https://biblioclub.ru/index.php?page=hook&id=458055 (mata oOparmenus: 28.08.2022). — bubauorp.: c. 158-
159. — TekcT : 2IeKTPOHHBIH.

V. IIEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXOJUMBbIX
JJIA OCBOEHUSA JUCHHUIIJIMHBI (MOAY JI5)

Ne Ccbliika Ha HanmenoBanue pa3padoTku
— . . HocTynHocTh
UH(POPMALMOHHBINA pecypc B JJICKTPOHHOM (popMme
1. http: www.biblioclub.ru DNeKTpOHHO-0MOIHOTeYHAS Perucrparus gyepe3
cucrema (3bC) 0001  YHUBEPCUTETCKUN
YHuBepcuTerckas OMOIMoTeKa | KOMIBIOTED. B
OHJIaMH najpHeleM
VHIABUYyJTbHBIN
HEOTPAaHUYEHHBIN JOCTyI
n3 000M  TOYKH, B
KOTOPOM HMMeEeTcs JOCTYII
K cetn MHTEpHET
OO6pazoBaTenbHbII Heorpannuennsiii joctyn
2. MaTeMaTUYEeCKUM CaiT,
hitp: Www.exponenta.ru COZIEpIKAIINI MaTeMaTHYECKHE
MAaKEThI JJIs1 TOAJIEPIKKU
MIPOBOIMMBIX 3aHATHM, & TAKKE
METOJINYECKUE pa3paboTKu
3. ObC U3natensctBa «JIAHb» — | PaGotats ¢ pecypcom
pecypc, MPeI0CTaBISIIOIIHMA MO3KHO M3 CETH By3a 0e3
online TOCTyn K Hay4HBIM MpeABapUTEIIbHON
JKypHajlaM ¥ TIOJITHOTEKCTOBBIM | PETHUCTPAIMH WU U3
KOJUIGKIIMSIM KHUT Pa3IMYHBIX | JII00O0# TOUKHU MHpa, T1ae
http: lib.elsu.ru W3/1aTENNbCTB. €CTh JIOCTYI K CETH
WWW.E.LANBOOK.COM "UnTtepuer",
MpeABAPUTEIILHO
3aperucTpUpOBaB CBOU
JINYHBIA KaOUHET,
HAXOJSICh BHYTPH CETH
BYy3a.
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https://biblioclub.ru/index.php?page=book&id=457891
https://biblioclub.ru/index.php?page=book&id=458055
http://www.exponenta.ru/

http: allmath.ru

MaremaTruueckuii noprad,
COZEPIKALLNMI pa3 bl
BBICIIIas MaTEMaTHKa,
IMpUKJIaaHasA MaTCMaTUKa,
IIKOJIbHAs MaTeMaTHKa,
OJIMUMIIMaaHas MaTCMaTHKa.

Heorpannuennslii toctyn

http: en.edu.ru

EcrecTBeHHOHay4HBIN TOPTAI

Heorpannuennslii foctyn

V1. COBPEMEHHBIE [TIPO®ECCHUHOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

www.school.edu.ru

Poccuiickuii
00111e00pa3oBaTEeIbHBIN
opTal

CBOOOIHBII OCTYII.

http: www.krugosvet.ru

BJ'ICKTpOHHaH OHIUKIIOIIC AU

Heorpannuenssliii noctyn

http: www.iprbookshop.ru

[TonnHOTEKCTOBAsA 6a3a
AIIEKTPOHHBIX U3AAHUM,
npeaHa3HauYeHHAS IS
CTYACHTOB U aCIIMPAHTOB
Pa3HBIX CIICIHATBHOCTEH.
ConepxuT yueOHUKU U
yueOHbIe mocodus,
MoOHOTrpaduu,
IPOM3BOJICTBEHHO-
NpaKTUYECKHe, CIIPABOYHEIC
U3JJaHNs, TIEpUOUUECKUE
U3JJaHUS, & TAKXKE JIETOBYIO
JUTEpaTypy s
MPaKTUKYIOIINX
CHELHAINCTOB.

JIOCTYH K TIOJTHOMY TEKCTY
W3/IaHUI Ha caiiTe BO3MOXKEH
1I0CJI€ AaBTOPHU3AIHNH, JIJIS
3TOr0 HEOOXOIUMO MOTYUHUTh
JIOTUH U TIapoJib B B
nH(}OPMALIMOHHO-
6ubnuorpaduyeckom otaene
oubmmoteku (3 stax, 308
ka0., 2 aTax, 206 a). [Tocne
MOJTyYSHHS TTApOJIst
HE00X0IMMO IpoiTH
JHYHYIO PETHCTPALNIO U B
nanpHeimem paboTaTth Moj
CBOWMH YYETHBIMU
JTaHHBIMH.

http: vilenin.narod.ru Mm Books
Books.htm

MaremaTuueckast OMOINOTEKA,
MTOCTOSTHHO TTOTIOJTHSAEMOE
coOpaHHe YHUBEPCUTETCKUX
y4eOHHMKOB, UCCIICIOBAHUM 110
MaTeMaTHYECKOMY aHaJIH3Y,
anredpe, nuddepeHuanbHON
TCOMETPHH U TOTIOJIOTHH,
nuddepeHIaTbHBIM
ypaBHEHHSIM, MaTEMaTHYECKON
dusuke.

HeorpannueHHbI octyn

VIl. JUHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSIEMOE ITPOT'PAMMHOE

OBECIIEYEHUE

[Ipu peanuzauuu y4yeOHOW AUCHUUIUIMHBI TPUMEHSETCS CIEAYIONIee JIMIEH3UOHHOE U
cBOOOIHO pacIpoCTpaHsIeMoe MporpaMMHoe oOecreueHue:
- Microsoft Windows;
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- Microsoft Office;
- LibreOffice u ap.

Vill. ObBOPYJAOBAHUE U TEXHUYECKUE CPEACTBA OBYUEHUSA, HEOBXO/JIUMBbIE
JJIS1 OCYWECTBJIEHUS OBPA3OBATEJIBHOI'O MPOLECCA IO JUCHUITJIMHE
MOAYJIIO)

VdeOHbIe 3aHATHS MPOBOIATCS B AaYAUTOPHUSAX, YKOMIUIGKTOBAaHHBIX CHEIMAIH3UPOBAHHOM
MeOeNbl0, B TOM YHCIE CTAl[MOHAPHBIMUA WU TMEPCHOCHBIMA TEXHUYECKHUMH CPEICTBAMU OOY4YCHHS
(IpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

JlaboparopHble 3aHATHs, TPYNNOBBIE W WHAWNBUAYAIbHBIE KOHCYJIBTAIUM, TEKylas W
MPOMEKYTOUHAsT ~ aTTeCTAllMM  TPOBOJATCS B CHEIHATM3UPOBAHHBIX  KJIaccaX, OCHAIICHHBIX
ABTOMATHU3WPOBAHHBIMU PA0OOYNMHU MECTAMH C KOMIBIOTEPAMH.

CamocTtosTenbHas paboTa MPOBOIUTCS B KaOMHETaX, OCHAIEHHBIX KOMITBIOTEPHOM TEXHUKOU C
BO3MOXXHOCTBIO TIOJIKIIFOUCHUST K cetn «VHTepHeT» W o0ecrneueHueM JIOCTyla B JIIEKTPOHHYIO
WH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPENly YHHBEPCHUTETA.
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