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b51.B.01.06 YncjaeHHbIE METOAbI M UX HPOrPAMMHAS PeaJTu3aIus

Hanpasaenue moaroroBku: 01.03.02 [Ipuknagnas maTeMatuka U uHQoOpMaTUKa
Hanpasiaennocts (mpoguiib): CUCTEMHOE IPOTPAMMUPOBAHNE U KOMIIBIOTEPHBIE

TCXHOJIOINN1

KBanudukanus (crenenn): 6axanasp

dDopMma 00y4eHusI: ouHas

HNucTuryT: MaTeMaTuKH, €CTECTBO3HAHUS M TEXHUKHU
Kadenpa: MaremaTuky 1 METOAMKHU €€ MPeENnoJaBaHus

ouyHas popma

O0YHO-3209HAasI
dbopma

3a04Has popma

Kypc 3
Cemectp 6
Jlexnuit 18
IIpakTH4yeckux (CEMHHAPCKHUX) 18
3aHATHI

B T. Y. IPAKTHYeCKasl MOAr0TOBKA 4
JlabopaTopHbIX 3aHATHI 18
®opma(bl) MPOMEKYTOYHOM 3auer
aTTecTalliu € OLIEHKOI
KonTtpoJasn

Hubie popmbl padoThl -
CamocrosiTeibHasi pa6oTa 90

Bcero yacos: 144

TpynoemkocTh:4 3a4eTHBIX €IMHUIL.
Pazpabotuuk(u) pabodeit mporpaMmsl:
Kanouoam ¢gusurxo-wamemamuuecxux nayx, ooyenm Heonuna E.B.




|. OPTAHU3AIIMOHHO-METOJAYECKHWMA PA3JIEJI

Heab u3yyeHHsi AMCHUILUIMHBI. chOpMUpOBaTh 0a30Bble (yHIAMEHTAIbHBIE OCHOBBI 3HAHWUN
YHUCJIEHHBIX METOJIOB C IPUMEHEHHE MPOrpaMMHOI peanu3anuu; 00eclednTh MOHMMaHUe OyAyIIUMHU
0akanmaBpaMH OCHOBHBIX HJEH, TOHSATUN, TEOPUH UHCIEHHBIX METOJOB M BO3MOXKHOCTEH HX
IIPOrPaMMHOM ~ pealu3aluy, BOOPYKUTb 3HAHUSAMH, YMEHUSMHU U HaBbIKaMM, IO3BOJISIOLIMMHU
YCTaHABIMBATh  CBA3M  MEXAy  (QYHIAMEHTAJIbHBIMA W  OPUKIAJAHBIMA  MaTeMaTHYeCKUMHU
UCCIICOBAHMUSIMH, IOATOTOBUTH K HCIIOJIB30BAHUIO COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIIOTHHA M
OPOrpaMMHBIX Cpel JJs peHIeHus 3a7ad YHUCICHHBIX METOJO0B M 3a7ad HpodecCHOHaTbHON
JESTEIIBHOCTH.

3agaun u3yyeHus TUCHUILIMHbI:
- chopmMHpOBaTh 00IIIEE MPEACTABICHHE O MHOTOOOpa3HK MaTEeMAaTHUYCCKUX OXO/I0B PEIICHHS 331a4 U
YHUCJIEHHBIX METOOB, UCIOJb3yEMbIX MPH HCCICIOBAHUHU CIIOKHBIX CHCTEM B M3y4aeMOW MPeaMETHON
o0JacTy;
- oBnajacHue (pyHIAMEHTAIbHBIM OOpa30BaHHEM B OOJIACTH YHCICHHOTO peEIleHHs Mpo(heCcCHOHATbHBIX
3a1a4 C UCII0JIb30BAHHUEM COBpeMeHHI)IX BBIYHUCIINTCIIBHBIX CpeIICTB.
— IIOCTPOEHUE MATEMATHYECKHX MOJIEJICH, ONpeIeIEHUE UX POJIH U 3HAYCHHUS,
— 3HAKOMCTBO C OCHOBHBIMH HpI/IHIII/IHaMI/I pa3pa6OTKI/I BBIYHUCIINTCIIBHBIX MCTOOAOB IJISI TUIIMYHBIX U
HOBBIX 33Ja4 HAyKd W TEXHUKH, U3yYCHHE U PAa3BUTHEC TEOPUHM M MPUIOKECHHHA BBIYUCIUTEIBHBIX
METO/0B, UX KOMIIBIOTEPHBIX PEaIn3aluii;
— aHaJM3 JOCTOBEPHOCTH YHCJICHHBIX PE3yJIbTAaTOB, MX TPAKTOBKA M BHEIPEHHE, a TAaKKE Pa3BUTHE
aJII‘OpI/ITMI/I‘-IeCKOFO MBIIJICHHUS, HAKOIIJICHUE OIIbITa pa6OTI)I Ha COBpCMeHHI)IX BBIYHUCIINTCIIBbHBIX
CpeCTBax.

Mecto nucuumimnsbl B ctpykrype OITIOIL.
Peanuzyercs B pamkax 0a30Boii (00s13aTenbHON) yactu 6i10ka b1. Jlucuuniunsl (Mogysn).

Ilnanupyemble pe3yibTaThl 00y4eHHs M0 JUCHUIJIMHE

H.]Ia}mpyeMble pe3yJabTaThbl

Koa komnereHuun NuaukaTopbl KOMIETEHITUN 00y4yeHusi 10 TUCHUILJINHE
YK-2 3HaTh: 3naert:
CIIocoObI MIPOEKTUPOBAHUS — Ha BBICOKOM YpOBHE
pelIeHnsT KOHKPETHOW 3aJaud | KOHIICTIIUH, TIPUHITATIBI
MIPOEKTA, ONpeNeeHUsl | TEOPHUid, CBSI3aHHBIX c
ONTHMAIBHBIX  CIIOCOOOB €€ | YHCICHHBIMH METOJaMU;
peuienus, HCXOnd u3 — METOJbl  MPHUOIMKEHHOTO

JCHCTBYIOIIMX NPABOBBIX HOPM | pelIeHWs  ypaBHEHWH  (MeTox
U MMEIOLIUXCS pPEecypcoB U | OHCEKIMH,  METOJ,  NPOCTOM
OrpaHUYEHHH; uTEpalun);

— YHCIICHHBIC METO/IBI
pelleHusT  CHCTEM  JIMHEHHBIX
anredpanveckux ypaBHEHHH;

— HHTEpIOJUPOBaHHE
(uHTepnoNsiIMOHHAS  (popmyna
Jlarpamxa, popmyiel HetoToHa);

— [puOIMKEHHOE
BBIYHCIICHHE OIIpeACIEHHBIX




HHTETPANIOB: bopmyIibl
NPSMOYTOJILHUKOB,  TpPaIeIuid,
napaboi (popmyrna Cumriicona);

— YHCIICHHOE
WHTETPUPOBaHHE OOBIKHOBCHHBIX
muddepeHInanbHbBIX  ypaBHEHUH
(meron Diinepa, meron Pynre-
Kyrra);

— METOJ TOCIeA0BaTEeIbHBIX
npuommKeHni (Metox Ilukapa);

METOA HAUMEHBIINX KBaJpaTOB

00paboTKM  AKCHEPUMEHTAIBHBIX
NaHHBIX.
Ymern: Ymeert:
— dbopMyIHpOBaTh | —  ONPEAENATh  YHUCICHHBIN
COBOKYITHOCTb METO/T TUIST peleHus
B3aUMOCBSI3aHHBIX  3aJa4 B | ONPEIETIEHHOTO KJacca 3ajad.
pamMKax TIOCTaBJICHHOM  IeNu
paboTel, OOecreYnBaKONINX €¢
JIOCTHKEHHE,
— KaueCTBEHHO pemars
KOHKPETHbIE 3a/1a4uu
(uccrnemoBaHus, MIPOEKTA,
JESITEIIbHOCTH ) 3a
YCTaHOBJICHHOE BpPEMsI;
Baagern: Baageer:
HaBBbIKAMH ONpENCIICHUs | — CIOCOOHOCTHIO HaWUTH
OKUJTAEMBIX PE3YNbTATOB | HECKOJIBKO METO/IOB PeIleHuUs
peIIeHUs TTOCTABIICHHBIX 3a/a4; | 3aJla4yd, BBIOPaTh W3  HUX
HABBIKAMU MyOJIMYHOTO ONTUMAIBHBIIA;

MNpeaACTaBJICHUA PC3YJIbTAaTOB
peuieHus 3a4a4 UCCICAOBaHNA,
MMPOCKTA, ACATCIIBHOCTH.

— CIMOCOOHOCTh TIPE/ICTABIICHUS
uHpopManuu B rpapuueckord u
AHAIIMTUYECKOMN

HHTCpIIpCTAllUH,
HaBBIKaMU IIOMCKa,
HHTEpIpeTallun n aHalIi3a

MOJTy4eHHOU nHpopmanun




IIKC-1

3HaTh:

- BO3MOXHOCTH CYILIECTBYIOIIEH
MIPOTPAMMHO-TEXHUYECKOU
APXUTEKTYpbl, COBPEMEHHBIX U

[EPCIIEKTUBHBIX CpPEeACTB
pa3paboTku HPOTPaMMHBIX
MPOJIYKTOB, TEXHUYECKUX
CPE/NCTB;

- METOABI n IMPUECMbI
dopManuzanum  3a1ad, S3BIKH
dbopManmuzanumn
(GYHKIIMOHATBHBIX
cnenupukanuii;

- IPUHIIUIIBI TOCTPOCHHUSI U BUIBI
APXUTEKTYPHI IPOrPaMMHOTO
obecreyeHus;

- TUTIOBBIC pelIeHus,
OnbIMoTeKH MIPOrPaMMHBIX
MOJyJIeH, MaOJOHBI, KIACCHI
00BEKTOB, HCIOJIb3YyEMbIE TpHU

3naer:

—  aJropuTMBl  YHUCICHHBIX
METOJIOB PEIICHUS] HEITHMHEWHBIX
u muddepeHIaTbHBIX
YPaBHEHUN;

- (GYHKIIMOHATIHHBIE
MPOrPaMMHBIC KOMaHIbl,
peanu3yonme QITOPUTM
YHCIICHHBIX METOJIOB.

pa3zpaboTke IPOrpaMMHOTO

obecreyeHus;

YmMmerb: Ymeert:

- BbIpaOarbiBaTh  BapHaHTHI | — OMNpEAENsATh U  BBHIOMpATH
peanu3alMi  MPOTrPaMMHOTO | pallMOHATBHBIN METO/T
obecrniedeHus; MIPOrpaMMHOI peanuzanuu

- IPUMEHSITh METOJIBI M CPEJICTBA | YUCJICHHBIX METOJOB pEIICHUs
MIPOEKTUPOBAHHUS HEJTMHEWHBIX ypaBHEHUH,
KOMITHIOTEPHOTO CHUCTEM anreOpandecKux
MPOrPaMMHOTO  OOECIEUeHHUs, | YPaBHEHHUI,

CTPYKTYD JTAHHBIX, 6a3 | nuddepeHImanbHBIX
JTAaHHBIX, MPOrPaMMHBIX | YpaBHEHUM, UHTETPAJIOB
uHTEpPENcoB;

Baagern: Baageer:

- JIEUCTBUSMHU IO Pa3paboTKe U
JeUCTBUSAMHU O pa3paboTKe U
COTJIACOBAHUIO  TEXHHUYECKUX
cnieuupukanuit Ha
MPOrpaMMHBIE KOMITOHEHTHI,

— JICMCTBUSAMH TIO COTJIACOBAHUIO

TpeOOBaHUN K MPOrpaMMHOMY

00eCIIeYeHHIO c
3aHHTEPECOBAHHBIMH
CTOPOHAMH, pacrpeaeneHuo
3aJaHui MEXIY
MPOrpaMMHUCTaMHU B
COOTBETCTBUU C TEXHHYECKUMH
cnenudukanusamMu,
OCYIIIECTBIICHUIO KOHTPOJIA
BBITIOJIHEHUS 3aJJaHuH,

(hOpPMHUPOBAHUIO OTYETHOCTH B

— IPOTPaMMHBIMH CPE/ICTBAMH,
peanu3yomUMHI YUCICHHbIE
METO/IBI pEIICHUS] HEJTMHEHHBIX
YpaBHEHM, CHCTEM
anreOpanvecKnx ypaBHEHUH,
TG depeHIaIbHbIX
YPaBHEHU, HUHTErPAIOB.
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COOTBETCTBUU C
YCTaHOBIICHHBIMHU
periiaMeHTaMHu.

I1. COOEP’)KAHUE U OB BEM JUCHUIIJIMHBI
€ YKa3aHMeM KOJIUYeCTBA aKAIeMHUYECKUX YACOB, BbII€JEHHBIX HA KOHTAKTHYIO padoTy
00y4arouuxcs ¢ npenogaanareseM (10 BUAAM Y4eOHbIX 3aHATHIT) 1 HA CAMOCTOATEIbHYI0 padoTy

Ounas ¢popma o0yueHust

Ne HaumeHoBaHue Bcero AyIMTOpHBIE 3aHATHS
n/n pa3iesioB u TeM JK 113 Jb

Cam. pa6.

6 cemecTp

1 | Pasgen 1. 16 2 2 2 10
YucnenHnovle Memoobl
peuienusn
HeMUHEUHbIX
YPABHEHUIL.

2 | I'paduueckoe u 4 1 3
AHATUTUYCCKOE
OTJeNICHNE KOPHEH
yYpaBHEHHSL.

3 | MeToa mOJIOBUHHOTO 5 1 1 3
neneHus (mpoo,
OMCEeKIINH,
JTIUXOTOMUH).

4 | Meton uteparuii. 7 1 2 4
Pemenne
HEJIMHEHUHBIX
ypaBHeHU B MS
Excel u CKM.

5 | Pa3zmen 2. 16 2 2 2 10
Yucnennvie memoont
pewienus cucmem
JIUHEIHbIX
anzeodpauuecKux
YPAaGHeHUll.

6. | Pemenue cucrem 8 1 1 1 5)
JIMHEVHBIX
anreOpanvaecKux
YPaBHEHUN METOJOM
["aycca (cxema
€IMHCTBEHHOT O
JIEJICHHUS).

7. | UrepaunonHsie 8 1 1 1 5
METO/IbI PEIICHHS
CHUCTEM JIMHEHHBIX
anreOpanvecKux




ypaBHeHui. Meron
IIPOCTOM UTEpALUH.
Pemenue cucrem
anreOpanvecKux
ypaBHeHU B MS
Excel u CKM.

Pa3gea 3.
Humepnonuposanue

dyukyuil.

16

10

NHTepnonsimoHHbIN
MHOT'O4JIEH
Jlarpanxa.

10.

HHTepnossuyoHHbIe
MHOT'OYJICHBI
Hrerorona ms
PaBHOOTCTOSIIIINX
Y3JIOB.

Pemenne 3agaun
annpokcuManuu B MS
Excel u CKM.

11

Pa3znea 4.
Yucnennoe
UHmezpuposanue.

16

10

12.

IloctanoBka 3azauu
YUCJIEHHOT'O
HHTErpUPOBAHUS.

13.

KBanparypusie
bopmyner. Dopmyibr
IPSIMOYTOJIbHUKOB.

14.

®dopMya Tpanenui.
®opmyna CuMIicona.
Yucnennoe
MHTETPUPOBaHUE B
MS Excel u CKM.

15

Paznen S. Yucnennoe
UHmezpuposanue
00bIKHOGEHHBIX
oughghepenyuanvnvix
YpagHeHuu

16

10

16.

IloctanoBka 3azaun
Kormmu.

17.

MeTto JIOMaHEIX
Olinepa.

18.

Meron Pynre-Kyrra
4-ro mopsiIKa
TOYHOCTH. MeTon
ITukapa.

19

Pa3znen 6. Memoowt
oopadbomku
9IKCHEPUMEHMATIbHBIX

16

10




OaHHDbIX.

20.

Meton HaMMEHBIIHX
KBaJIpaToB
MIOCTPOCHHSI
NpUOJIMKaOIIEH
GyHKIHH.

21.

Nurepnonsauus
CIUIaHaMU.

22

Pa3gen 7.
YucjaeHHbIE METOIbI
peuieHust 3ajga4
MaTeMaTH4YeCKOoii
(pusuku.

16

10

23.

[TocTpoenue
Pa3HOCTHBIX CXEM.
[IpuHuun Makcumyma
JUUISL PA3HOCTHBIX CXEM.
Teopus ycToitunBoCTH
Pa3HOCTHBIX CXEM.
Yucnennoe

g epeHpoBanue
B CKM.

16

10

24

Pa3nen 8.Metoasbt
PeLICHHUS CeTOYHBIX
YPaBHEHHIA.

32

20

25.

[Ipumenenue Merona
SIxo0u u 3enaerns K
PELIEHUIO CETOYHBIX
ypaBHeHu. MeTton
MPOTOHKH.
IIpumeHeHne
MONIEPEMEHHO
TPEYTOJILHOTO
UTEPaIMOHHOTO
MeETOoJIa K MOJEIbLHOMI
3ajade.

Pemrenne
OOBIKHOBEHHBIX
nuddepeHIaTbHBIX
ypaBHeHuii B CKM.

32

20

26

Konmponw

27

Dopma omuemHocmu:
3auem ¢ ouenxoi

28

HUmoeo:

144

18

18

18

90

29

B T.4. IPaKTUYECKas
MMOATOTOBKA

30

Hroro

144

18

18

18

90




OuHno-3204Has popMma o0yueHuUs (He peanruszyemcs)
3aounas popma o0yuenms (ne peanusyemcs)

111. OUEHOYHBIE MATEPUAJIBI JISA TIPOBEJEHUSA ATTECTALIUU OBYYAIOLIUXCSA
O ANCHUIIJIMHE
Tekymas arTectauus MpPoBOAUTCS B (opmMe KOHTpOJIbHOW paboThl, Tecta, pedepara,
CEMECTPOBOIO 3a/1aHUs.
TunoBble BAPHAHTHI KOHTPOJIbHBIX PadoT
KonTtpoabsnas padora Nel
(6 cemecTp, ounasi popma 00yUeHHST)

3apava 1. OtnenuTh KOPpHU YpaBHEHHS TpadUUECKd U YTOUHUTD OJWH U3 HUX ¢ TOYHOCTHIO 10 0,001
METO/IOM IOJIOBUHHOTO JICTICHUS:

x> +3x+5=0.
3agaua 2. Beruucnuts o popmysne Cummncona

¢ dx
J. , IpuHSB N=8.
4

\/;+1

OueHUTh MOrPeIHOCTh 10 METOY Y/IBOEHUS 1l1ara BIYMCIICHUH. BpIuncienrs BeCTH C MSIThIO 3HAaKaMu
nocie 3anatoi. CpaBHUTH CO 3HAUEHUEM, HalIeHHbIM 110 (opmyiie HptoToHa - Jlelioauna.
3agaya 3. Meronom Pynre - Kyrra pemmrs 3anaqy Komm s O[Y

y' = Xy 0,5y; Y(0)=1 na orpeske [0; 0,5] ¢ marom h=0,1. Berurcienus BecTH ¢ TpeMsi BEpHBIMH

3HaKaMH.
3apaua 4. Merogom npoctoit urepaunu pemnts CJIIAY ¢ Tounoctsio 10 0,001 (& :10'3)

0,63x, +0,05x, +0,15x, = 0,34,
0,03x, +0,34x, +0,1x, = 0,32,
045x, +0,1x, +0,71x, = 0,42,

3anauva S. Jlana tabnuna 3Ha4eHUH QYHKLIUU:

X ‘1,2 ‘1,9 ‘3,3 ‘4,7

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

Bun pynkuuu: f(x) =1n2,3x —O—’ .
X

HaiiTi 3nauenue 3Toit GyHKIUHU B TOUKE X = 4, MOJIb3YsICh UHTEPIOISALHMOHHBIM MHOTOYJIEHOM
Jlarpanxa. OLeHUTh NOTPEMIHOCTD. Pe3yIbTaT MHTEPIIOIMPOBAHUS CPABHUTD C BBIUMCIIEHUEM 3HAYEHUS

(GyHKIUH 10 €€ BBIPaKEHUIO.
IIpoBecTu IPOBEPKY PELICHUH C IPUMEHEHUHN IIPOrPaMMHON CPEbI

KonTpoabHas padora Ne 2
(6 cemecTp, ounasi popma oGyueHms1)
3agaya 1. CtanroHapHOE pacupeeleHle TEMIIEPATyPhl B TEMJIOU30JIMPOBAHHOM TOHKOM CTEP)KHE

OIMCBIBACTCS TUHEHHOM (yHKIMen. J[aHa TabIuIa n3MEpEeHHBIX TEMIEpaTyp B COOTBETCTBYIOIINX
TOYKAaX CTEPIKHS:



X‘O ‘2 ‘6 ‘8 ‘10 ‘14 ‘16‘20

v 17,2

32 ‘ 29,2

23,3 ‘ 19,9

11,3 ‘ 7.8 ‘ 2

MeTo/10M HauMEHBIITUX KBAJPATOB HANTH ATy PyHKINIO. OLIEHUTE Ka4eCTBO MOJTyYEHHOTO
MIPUOJIMKEHUS.

3agava 2. MeTo10M HaMMEHBIITMX KBAIPaTOB IMO00paTh MOKa3aTeIbHYIO (PYHKITHIO 11O CIIEIYIOIIUM
TaOJIUYHBIM JAHHBIM:

X ‘2,2 ‘2,7 ‘3,5 ‘4,1

y ‘67 ’60 ‘53 50

3anpaua 3. HaGop skcnepruMeHTaNbHBIX 3HAYEHUN X U Y UMEET BUJI TAOJIUILIBI:

X ‘ 1,20 ’ 1,57 ‘ 1,94 ’ 231 ‘ 2.68 ‘ 3,05 ‘ 342 ‘ 3,79

vV 12591206158 |125|0,91|0,66

0,38 ‘ 0,21

HOCTpOI/ITB METOJOM HAUMCHBIIUX KBAAPATOB SMIIMPHUICCKYHO (I)OpMy'J'Iy W BBIYUCIINTD XapPaKTCPUCTUKHU
Ka4yeCTBa NIOCTPOCHHOI'O HpI/I6J'II/I)KCHI/I$I.

Tect Nol

(6 cemecTp, ounasi popma 0oyueHus1)

Bapuant Nel
1. Otnenure KOpHU ypaBHEHHUS COS X — X =0 rpauuecky U yKakKUTe UX KOJIMUYECTBO.
11, 3)3;
2)2; 4)4.

3
2. OTenute KOPHU YPaBHEHUS aHATUTUYECKH U YKXKHUTE UX Koim4ecTBo: X — 12x—5=0.
11, 3)3;

2)2; 4)4.
2
dx
3. Beruncnure no opmysie tpanenuii 1 ¢ TouHocThIO 10 0,01, mpuHsAB N = 5.
1) 0,51; 3) 0,81,
2) 0,69; 4) 0,99.

4. Meronom MHOXUTenel Jlarpamka Haiita skcTpemyM pyHkimn f(X,y) = X ? ¥ y ? [IpU YCIOBUHU X-Y =
16.

HM4;4); 3)M(2;38);

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

1
I x? sin xdx
5. Beruanciure mo ¢popmyine Cummcona 0 , mpunsB N = 10, ¢ TourocTeio 10 °

1) 0,2232396; 3) 0,5142317;
2) 1,2122234; 4) 2,0013427.



6. 13 TaGnuis

X

1

y

3

13

21

31

43

57

HaWTH 3Ha4YeHM Y mipu X = 3,1, OJIB3ysCh UHTEPHOIAIUOHHON hopmysoi HproToHa.
1) 20; 3) 24;
2) 13,71; 4) 15,82.

7. Nmeetcs Tabnuna GyHKIINAN:

X 0.41 1.55 2.67 3.84
y 2.63 3.75 4.87 5.03

Tpebyercst monyuuTs 3Ha4eHHE 3TON QYHKIUHU B TOUKe X = 1,91, monb3ysach HHTEPIOISIIMOHHBIM
MHOrowieHom Jlarpanxa.

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

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

8. Kak cBs3aHa cTeneHb HHTEPIOISIUOHHOIO MHOTOWIECHA C KOJIMYECTBOM Y3JI0B MHTEPIIOIAUN?
1) paBna (=); 3) mensblue (<);

2) 6oubie (>); 4) me ooupire (<).

9. B kakoit ¢popmMe MOKHO NOTYUYUTh pPeLIeHnEe OOBIKHOBEHHOTO TU(HEPEHIINATBLHOIO YPaBHEHUS 110
Meroay Jditnepa?

1) rpadux;

2) aHAIUTUYECKOE BBIPAKEHUE;

3) Tabnuia 3HaYCHU.

o] o

10. 3nauenue pyHKIMM Y, onpenesieMoil TuddepeHIaTbHBIM YpaBHEHHEM Y = Y = , Ipn
HavyaJbHOM ycnoBuH )(2) = 4, HaiineHHOe MeTo oM Diinepa ¢ marom h = 0,1 npu x = 2,3 paBHO
1) 9,81; 3) 5,91,

2) 18,78; 4) 20,45.

Bapuant Ne2

1. Otnenute KOpHU ypaBHEHUS rpaUUecKH U YKaKUTE UX KOJIUYECTBO

z
2cos (x+ 0 )+x*-3x+2=0.
1)1; 3)3;
2)2; 4)4.
2. OTenute KOPHU YPaBHEHUS aHATUTUYECKH U YKaXKHUTE UX KOJIUIESCTBO
X —10x+ 4 =0.
11, 3)3;
2)2; 4)4.

10
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3. Beruucnure no ¢popmyne Cummncona ¢ Tounoctsio 10 0,0001, mpunss n =10.
1) 1,5012; 3) 2,1432,

2) 0,4857;  4)0,5000.

4. Meronom mHokuTenel Jlarpamka Hait sxctpemym ¢ynkiun f(X; y) = X-y npu ycinosuu 2X + 3y = 5.

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

M (4; 6)4M(2; 3).
5. Beraucnure o ¢popmye Tpanenuii
1

o

0 sin-x dx,

npunsaB N = 10 ¢ Tounocteio 10 0,001.

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

6. 3Has kBagpathl uncen 5; 6; 7; 8, HaliTu kBaapaT yucna 6,25, moyb3ysach HHTEPIOISIIIMOHHOM
dbopmyioit HeroToHa.

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

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

/. Jlana tabnuia 3HaueHUd QyHKIIMU < 1321 3228 3040 325
y | 2.50651 | 2.50893 | 2.51081 | 2.51188

Haiigure 3Hauenust GyHKIIMN
B Touke X = 323 5.

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

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

8. B kakoii ¢popmMe MOKHO TIOTYUYHUTh pPEeUIeHnEe OOBIKHOBEHHOTO TU(GEPEHITNATBLHOTO YPAaBHEHUS 110
Mmetony [Iuxapa?

1) rpaduk;

2) Tabnuna;

3) aHAJIMTUYECKOE BHIPAYKEHUE.

9. Kak cBs3aHa cTeneHh HHTEPIOJIAIIMOHHOTO MHOTOWICHA C KOJIMISCTBOM y3JI0B HHTEPITOJISIIHN?
1) e 6ombie (<);  3) mense (<);
2) paBHa (=); 4) 6onbmie (>).

10. 3Hayenue GpyHKIUH Y, onpeaenseMoit nuddepeHHaTbHEIM ypaBHeHHEM Y'= 1 + X + Y2,

npu HadaigpHOM ycinoBuu Y(0) = 1, HaitneHHoe MeTooM Ditniepa ¢ marom h = 0,1 mpu X = 0,2 paBHO
1) 1,81, 3) 1,45;

2) 1,56; 4) 1,38.

Yacte B.

Pemnre 3ananue. I1omy4eHHBIN OTBET 3aIIULIUTE.
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B1.MeTtoaoM Mojg0BHHHOTO JiefieHus (METo10M TTpo0) yTouHUTE ¢ TOYHOCTHIO 710 0,01 KOpeHb ypaBHEHHS
5
X —Xx—2=0mnall;2].

B2. MeTtosoM npocToi UTepanyuy HauTH NPUOIIKEHHOE 3HAUCHHE KOPHS YPaBHEHUS
3
X~ — 12X — 5=0 ¢ rounoctsto g0 0,01 ma [—1; 0].

B3. Metonom ["aycca (¢ TOMOIIBIO pacyeTHOM TaOIUIIbI) PEIIMTH CHCTEMY YPaBHEHHU:

3x, +2x,+x,=5
X +x,—x,=0

4x, —x, +5x, = 3.

B4. IloctpouTh MHOrOWIEH, IPUHUMAIOIIUI 3HAUEHNUS, 3aJJaHHbIE TaOIUIICH.

X 1 3

o~

6

v —/ |5

oo

14

BS. 3anummre Bce n3BecTHbIE Bam hopMyITbl YMCICHHOTO HTETPUPOBAHHUS.

IIpumepHas TemaTuKa pedepaToB
(6 cemectp, ounasi popma 00yueHus1)

1. YwucnenHsle MeTO B ANTeOpsl. MeTO CONPSIKEHHBIX TPATUCHTOB.

2. YucnenHsle MeToAbl pemieHHs 3amaun Komm s OOBIKHOBEHHBIX U (depeHInaTbHbIX
YpaBHEHUM.

3. UucieHHbIe METO/BI pEIIEHUS] MHTETPAIbHBIX YPaBHEHUI.

4. TlocTpoeHHe YHCICHHBIX METO/IOB C TOMOIIBIO0 BAPHAIIMOHHBIX IIPHHIIATIOB.

5. Yucnennoe peuienue ypaBHeHus Ilyaccona: npsimple 1 UTEpaliMOHHBIE METOIBI.

6. UucrneHHble METOIBI pEIICHUS KpaeBBIX 3amad Juis auddepeHnmnanbHbIX ypaBHEHUH B
YaCTHBIX TPOU3BOIHBIX.

7. YucrneHHBIE METOMBI PEIICHHS CETOYHBIX YPAaBHEHH.

8. Meron Monte — Kapno npuOIMKEHHOrO BBIYMCIEHUS ONpPEIENEHHBIX U KpPaTHBIX
WHTETPAJIOB.

9. IlorpenHocTh MaTEMaTHUYECKOIN MOJIENH U pe3yJIbTaTa YUCICHHOTO PEeIeHHs 3a/1auH.

10. YucneHHBIE METO/IBI PELICHHS 3324 ONITUMH3AINN ¥ IOMCKa MUHIMYMA.

11. YucneHHOe MHTEpIIONUPOBaHKE U AU HEpEHIINPOBAHNUE.

12. YucneHHble METOIBI MUHIMH3AINN (PYHKIIMOHATOB. METO/IBI CITyCKa M YCTaHOBIICHHUSI.

13. Tlpubnmxenue Gpynkuuil. [loctpoeHnne Hauy4Iero npuoOIMKEHHS.

CemecTpoBOe 3a1aHHe
(6 cemecTp, ounasi popma 00y4eHus1)

3agaua 1. OtnenuTs KOPpHU yYpaBHEHUS rpapUUecKy U YTOUHUTH OJIMH U3 HUX ¢ TOYHOCTHIO 710 0,001
MeToa0oM HproToHa (KacaTenbHBIX):

x> +3x+5=0

3agaua 2. Beruucnute no popmysne Cummncona

12



8

I dx

4 Ix +1
OueHuTh MOrpenIHOCTh M0 METOTY YABOEHUS I1ara BRIYUCICHUN. BbIUnCIeHNs BECTH C MATHhIO 3HAKaMU
nociie 3amnsaToi. CpaBHUTH CO 3HAYEHUEM, HalIeHHBIM 110 (hopmyne HeroTona — Jleitbnuna.

, IpuHAB N = 8.

3anaua 3. Metonom Pynre — Kyrra pemts 3ampauy Ko gt OY

c’)':5+0,5y;
y

y(0)=1 ua orpeske [0; 0,5] ¢ marom h = 0,1. BeryriciaeHus BeCTH ¢ TPEMs BEPHBIMH 3HAKAMH.

3agaua 4. MeToznoM npocroii urepanuu pemmts CJIAY ¢ Tounoctsio 10 0,001 ( € =1073)

0,63x, +0,05x, +0,15x, = 0,34,
0,03x, +0,34x, +0,Lx, = 0,32,
0,15x, +0.1x, +0,71x, = 0,42,

3anauva S. /lana tabnuia 3HaYeHUH QYHKINU:

X 1.2 1.9 3.3 4.7
f(x) 0.3486 1.0537 1.7844 2.2103
0,8

f(x)=In2,3x ——
Bun ¢pysnxnuu: X,

Haiitu 3Hauenue 3Toil (pyHKIMU B TOUKE X = 4, M0JIb3YSACh MHTEPIIOIAMOHHBIM MHOTOUJICHOM
Jlarpanxa. OLeHUTh NOTPEIHOCTh. Pe3ynbTaT MHTEPIOIMPOBAHUS CPABHUTD C BBIYMCIICHUEM 3HAYCHUS
(GyHKIMU O €€ BBIPAXKEHUIO.

3apaua 6. CtanmoHapHoe pacnpe/ieleHue TeMIepaTypbl B TETUION30JIUPOBAHHOM TOHKOM CTEPIKHE
OTHCHIBAETCs NMUHEHOW (QyHKIMeH. Jlana TabiauIa n3MepeHHBIX TEMIIEpaTyp B COOTBETCTBYIOLIUX
TOYKaX CTCPIKHA:

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 HauMEHBIIUX KBAJPAaTOB HAlTH 3Ty GyHKIMIO. OIIEHuTEe KaueCTBO MOIYy4EHHOTO
MPUOKEHNUS.

3anaqa 7. MeTo10M HauMEHBIINX KBaApaToB 1'[0I[06paTL MMOKa3aTCJIIbHYIO (I)YHKI_II/IIO o CJICAyrounum
TaOJINYHBIM JaHHBIM:

x |22 [27]3541
y |67 |60 |53 |50

3anaua 8. HaGop skcnepuMeHTaNbHBIX 3HAYEHUN X U Y UMEET BUJ TaOJIUIIBI:

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

[TocTpouTh METOJOM HAaMMEHBIINUX KBAIPATOB SMIUPUYECKYIO (POPMYITY M BHIYUCIUTH XapaKTEPUCTUKU
Ka4yecTBa MOCTPOEHHOTO MPUOIMKEHMSL.

13



NuauBuayanbHbie 3aJaHUs 1JIS CAMOCTOSATEILHON padoThI

Paszoen 7. Yucnennvie memooul pewieHus 3a0ay Mamemamuieckon Quuxu.
1. Merox NpOroHKH pelieHus: pa3HOCTHBIX ypaBHEHUH.

3anava. [lana kpaeBas 3aa4ya

r? X
—u"(x) + x*u(x) =| =— +x? |cos—;

4 2 xe (0
u(@ =1, u@=0.

COOTBCTCTBYI-OI_HaH el cucrema Pa3sHOCTHBIX ypaBHeHI/Iﬁ UMECT BU:

. n
n=04 " 4
2 4z° +n*
U, +|2+—1U, -U,, = =
256 256
n=1LN-1

Pemuts 9Ty CUCTEMY METOJAOM IIPOIOHKH JJIsL N =4 .
2. OcHOBHEBIE ITIOHSATHS TCOPHUU PA3HOCTHLIX CXCM: aIllIpOKCHUMAIIUA, YCTOP'I‘IPIBOCTB, CXOJUMOCTD.

3agaua. Mcross3ys MeTo/l KOHEYHBIX Pa3HOCTEN COCTABUTH PELIEHHE KPAEBOil 3a1a4l C TOUHOCTEIO
¢ =0,001 , ipu h=0,1:

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

3. PasHoctHas anmmpokcumanus 3anaqdu Jupuxie mis ypaBaenus [lyaccoHa: moctaHOBKa
Pa3HOCTHOM 3aJ1a4M, OLIEHKA MOTPEIIHOCTH.

3a/1aga. UCIOJIb3ysl METOJT CETOK, COCTABHTH MPUOIMKCHHOE peleHHE 3a1a4un J[upuxiie Juist ypaBHCHHS
o’u  o%u
—+—=0
Jlannaca ox" oy B kBazpate ABCD c Bepmunamu A(0;0), B(0;1), C(1;1), D(1;0), B3sB 1mar
h=0,5; T' — rpanwuia paccMaTpruBaeMoi 001acTu;

ul, =x+y

4. JIByXcloiHbI€ pa3HOCTHBIE CXEMBbI JIJIsl YpPaBHEHHS TETJIONPOBOIHOCTH: TOCTPOCHHUE,
UCCJIEI0BAHKE ITOTPEIIHOCTH allIIPOKCUMALUN.

14



2
ou 0°u
N Av?
3amgaua. Mcmonb3ys METOJT CETOK, COCTABUTH PEIIEHUE YPABHEHHUS TEIUIONPOBOIHOCTH ot ox npu

3a/IaHHBIX HAYAJIbHBIX M KPACBBIX YCIOBHUAX u(x0) = x Jrl; M(O;t) =0 X U(O’G;t) =2t +1, rIe Xe [0;0’6]

1
TUTS te [0;0’01], npu h=0,2, °" 4 )
5. TpexcnoliHas pa3HOCTHAs cXeMa JUIsl YyPaBHEHHI TUIIepOOTNISCKOro TUIIA.
3anava. Mcnonb3ys METOJ CETOK, COCTAaBUTh PELLICHUE CMEILIAHHOM 3a/1a4M JUIsl ypaBHEHUSI KOJIeOaHUs
CTPYHBI atZ - aXZ C Ha4aJIbHBIMH YCJIOBUAMMU:
u(x0)=x*. u,(x0)=cosx xe[o1]
t €[0;0,6]

— 2 . —
U KpaeBbIMHU yCIOBUSIMU U(O’ t) =t ; u(l’t) =0 , B3sB h=0,2 mpu

HpOMe}KYTOLIHEUI aTTcCcTanus o6yqa}011mxc;1 OCYHICCTBIIACTCA B (bopMe 3a4€Ta C
OHGHKOﬁ C UCIIOJBb30BAHUCM CJICAYIOIINX OLMCHOYHBIX MAaTCPHUAJIOB!

Bonpocsl k 3a4eTy ¢ OLeHKOMI
(6 cemectp, ounasi popma 00yueHus1)
MatemaTuueckrue MOJIEIH U YUCIEHHbIE METO/IbI.
HucneHHoOe pelieHrne HENIMHENHBIX YPaBHEHUM C OJHOM IepeMeHHOoM. [locTaHoBKa 3anauu.
I'paduueckoe n aHATUTUYIECKOE OT/IEIICHNE KOPHEH ypaBHEHHUS.
MeTton nonoBuHHOTO AeneHus. Cxema alnroputMa MeToja.
Merton npocToii ureparuu. OreHka MorpenHoCTH METOIA.
Merton I'aycca. PacuetHas Tabauia no cxeMe eTMHCTBEHHOTO JIENICHHS.
Meroa npocToi urepanuu.
JlocTaTouHBIE YCIOBUS CXOAUMOCTH UTEPALIMOHHOTO MTPOLIECcCa.
Oco0eHHOCTD 3a1a4u YUCICHHOTO U] depeHITTPOBAHMS.
0. YucnenHoe nuddepeHpoBaHrue Ha OCHOBE HHTEPHOSLUOHHOM popmyiel Jlarpanxka.
1. Yucnennoe nuddepeHnrpoBaHre Ha OCHOBE UHTEPIIOIALNOHHON (hopMybl HeroToHA.
12. TlocraHoBKa 3a/1a4M YMCIEHHOTO UHTErpupoBanus. OG0CHOBaHKE KBaAPATYPHBIX (HOPMYIIL.
13. ®opmMyiel TPSIMOYTOIEHUKOB.
14. ®opmyna tpanenuii. OnieHka e€ TOYHOCTH.
15. ®opmyna Cumncona. OneHKa MOTPENTHOCTH 110 METOIY YIBOCHHUS 11ara BEIYMCICHUM.
16. Merobl 00pabOTKH IKCIIEPUMEHTATBHBIX JAHHBIX.
17. TlocraHoBKa 3a/1a4il UHTEPHOIUPOBAHUS QYHKIIUH.
18. UnrepnonsaunonHslii MHOTOwWIeH Jlarpanxka. CriocoObl €ro HaXOKICHHUS.
19. MHTepnonsIuoOHHbI MHOTOWIEH HhIOTOHA [T pABHOOTCTOSIINX y3JI0B.
20. Mero HaUMEHBIIINX KBaJPATOB.
21. YucnenHoe perieHne oOBIKHOBEHHBIX AU depeHnnanbHeix ypaBHeHHd. [loctaHOBKa 3a1a9u
Komn.
22. Merto ToMaHBIX Diijepa.
23. Meron Pynre-KyrTa 4-ro nopsizika TOUHOCTH.
24. Merton IMTukapa.

RBooo~NoOwNE

IV. IEPEYEHD JINTEPATYPBI, HEOBXOAUMOM JJIsI OCBOEHUS JUCIHUILINHBI
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4.1 OcHOBHAas JIUTEPATYypa

1. JlaytoB, P. 3. OCHOBBI YHCIICHHBIX METOJIOB JIMHEHHOU anreOpsl : yaeOHoe ocodue : [16+] / P. 3. JlayTos,
M. M. KapueBckwuii ; Hayd. pen. M. @. [1aBnosa ; Kazanckuii (ITpuBosmkckuii) penepanbHblii YHUBEPCUTET. —
Kazanp : Kazanckwuii ¢henepanpupiii yausepcuret (KDOY), 2018. — 136 ¢. — Pexxum gocTyma: 1o MOIIICKe. —
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 : 2JI€KTPOHHBIHA.
2. Onerun, WM. II. BBenenue B uHcieHHbIe MeTOAbl : ydeOHoe mocobue : [16+] / W.II. Onerun,
. A. Kpacaopyukuii ; HoBocuOupckuii rocyaapcTBEHHbIH TeXHUYECKHH yHuBepcuteT. — HoBocubupcek :
HoBocubupckuii rocyaapcTBeHHbIH TexHU4Yeckuil ynusepcuret, 2018. — 115 c. : un. — Pexxum gocrtyna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576444 (mata obpamenus: 28.08.2022). -
bubmmorp. B kH. — ISBN 978-5-7782-3632-5. — TekcT : 37€KTPOHHBIN.

4.2 JlononHuTeNbHAS IUTEpATypa
1. YUncneHHble METOIBI: TAOOpaTOpHBIH nMpakTukyM / aBT.-cocT. I'. . IlleBuenko, T. A. Kynukosa ; CeBepo-
Kasxkasckwuii penepanbabiii yaHuBepcutet. — CtaBpomnonb : CeBepo-KaBkasckuit @eepanbHbIi YHUBEPCUTET
(CKDVY), 2016. — 107 c. : un. — Pexum goctyna: 1o MoANKUCKe. —
URL.: https://biblioclub.ru/index.php?page=hook&id=457891 (marta obparuenus: 28.08.2022). — Bubiuorp. B KH. —
Texer : 2eKTPOHHBIN.
2. Kpaxotkuna, E. B. Uucnennsle MeToAbl B Hay4yHbIX pacderax: yueOHoe nocobue / E. B. Kpaxorkuna ;
CeBepo-Kaskasckuii (enepanbubiii  yHuepcurer. — CraBponoib : CeBepo-KaBkasckuii ®DenepalibHbIi
yauBepcurer (CK®Y), 2015. — 162 c¢. : wun. — Pexum jgoctyma: 1O TOANUCKE. —
URL.: https://biblioclub.ru/index.php?page=hook&id=458055 (mata ooOparenus: 28.08.2022). — bubauorp.: c. 158-
159. — TekcT : 37eKTPOHHBIN.

V. IEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKALMOHHOM CETH «MHTEPHET», HEOBXOIUMBIX
JUISI OCBOEHMS TUCIUATIIIMHBI (MOIYJIS)

Ne Ccblika Ha HaumenoBanue pa3padoTku
— N . HocTynHocTh
HHGOPMALMOHHBII pecypc B 2JIEKTPOHHOIi opme
1. http: www.biblioclub.ru DNeKTpOHHO-ONOIHOTeYHAS Perucrparus gyepe3
cucrema (9bC) 0001  YHUBEPCUTETCKUI
VYHuBepcurerckast OnbInoTeKa | KOMIBIOTED. B
OHJIANH JlaJbHENIIEM
VHIUBUY aJIbHBIN

HEOTPAaHUUYEHHBIA JTOCTYI
n3 000M  TOYKH, B
KOTOpPOM HMMeeTcs TOCTyI
K cetn MHTEpHET

O6pazoBaTenbHbII HeorpannuenHnsiil noctyn
2. MaTeMaTUYEeCKUM CaiT,
COZIEpIKAINI MaTeMaTHYECKHE
MaKEThI JJIs1 TOAIEPKKU
MIPOBOIUMBIX 3aHATHM, & TAKKE
METOJINYEeCKUE pa3paboTKu

http: www.exponenta.ru

3. OBC UzpatensctBa «JIAHbY» — | PaboTtats ¢ pecypcom
htto: lib.elsu.ru pecypc, peIoCTaBISIOMINN MOJKHO M3 CETH By3a 0e3
P 10-€15U. online oCTynm K Hay4YHBIM MIpeABapUTEIIbHON

WWW.E.LANBOOK.COM

JKypHaJlaM U IIOJIHOTEKCTOBBIM | PErUCTPALMU WU U3
KOJJICKIMSIM KHUT pa3iM4HbIX | JIF0OOH TOYKH MHpa, T1Ie
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n3aaTCiIbCTB.

€CTh JIOCTYH K CETH
"UnTepner",
MPEIBAPUTEIILHO
3apETUCTPUPOBAB CBOM
JUYHBIA KaOMHET,
HAXOJSCh BHYTPH CETH
BYy3a.

http: allmath.ru

MaremaTuueckuii moprai,
COZAEPIKALLNMN pa3 bl
BBICIIIAs MAaTEMAaTHKa,
MpUKJIaHAs MaTEMaTHKa,
LIKOJbHAsI MAaTEMAaTUKa,
OJIMMIINAIHAs MaTeMAaTHKa.

Heorpannuennslii foctyn

http: en.edu.ru

EcrecTBeHHOHay4HBIN TOPTAI

Heorpannuennslii foctyn

V1. COBPEMEHHBIE [IPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

www.school.edu.ru

Poccuiickuii
00111e00pa3oBaTEIbHBIN
opTal

CBOOOIHBII OCTYTI.

http: www.krugosvet.ru

BJ'ICKTpOHHaH OHIUKIIOIIC AU

Heorpannuensslii noctyn

http: www.iprbookshop.ru

[TonHoTEKkCcTOBAsA 6a3a
AJIEKTPOHHBIX U3JIAaHUH,
npeaHa3HauYeHHAS IS
CTYZICHTOB U aCIIMPaHTOB
Pa3HBIX CHEIUATBHOCTEH.
ConepxuT yueOHUKH U
y4eOHbIe TOCo0us,
MoOHoOTrpaduu,
MIPOM3BOJICTBEHHO-
NPaKTUYECKHE, CIIPaBOYHbIE
U3JJAHUS, TICPUOJUECKUEC
U3JJaHKS, a TAaKXKe JEJIOBYIO
JUTEpaTypy JUis
MPaKTUKYIOIINX
CHELHAIHCTOB.

JlocTyTl K MOJTHOMY TEKCTY
W3JaHUN Ha caliTe BO3MOXKEH
ocJie aBTOPU3ALINH, IS
3TOT0 HEOOXOIUMO MOTYIHUTh
JIOTHH | TTapoJjib B B
UH(POPMALIMOHHO-
6ubnamorpaduueckom otaerne
oubnuoreku (3 stax, 308
kab., 2 atax, 206 a). [locne
MONTyYEHUs TapOJIst
HEOOXOIMMO MPOUTH
JUYHYIO PETUCTPAIUIO U B
JaNbHeNIeM paboTaTh MO/
CBOWIMH YYETHBIMH
JTAHHBIMHU.

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

MaremaTuueckasi OMOINOTEKA,
MTOCTOSTHHO TTOTIOTHAEMOE
coOpaH#e YHUBEPCUTETCKUX
y4eOHHKOB, UCCIICIOBAHUM 110
MaTeMaTHYECKOMY aHAIH3Y,
anredpe, nuddepeHmanbHON
TEOMETPHH U TOTIOJOTHH,
nuddepeHaIbHBIM
YpaBHEHUSM, MATEMATHYECKOMN
busuke.

HeorpannueHnsii noctyn
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VII. JUOEH3UOHHOE U CBOBOJHO PACIIPOCTPAHSIEMOE TPOIT'PAMMHOE
OBECIIEYEHUE
[Ipn peanuzanmu y4eOHONW AUCHUIUIMHBI NPUMEHSETCS CIEAYIOLIee JHMIEH3MOHHOE U
CBOOOTHO PaCIpPOCTPaHIEMOE TPOrPAMMHOE 00ECTICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

Vill. OBOPYJAOBAHUE U TEXHUYECKUE CPEACTBA OBYUEHU S, HEOBXO/JIUMBbIE
JJIS1 OCYIECTBJIEHUSA OBPA30BATEJIBHOT'O IMTPOLECCA IO AUCHUIIJIMHE
MOAYJIIO)

VYueOHbIC 3aHATHUS MPOBOIATCS B AyJAUTOPHUAX, YKOMIUICKTOBAHHBIX CHEIMAIH3UPOBAHHOM
MeOeIIbI0, B TOM YHCIIE CTAal[MOHAPHBIMUA WU TMEPCHOCHBIMA TEXHUYECCKHMMH CPEICTBAMHU OOYYCHHS
(mpoexTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

JlaboparopHble 3aHATHS, TPYNIOBBIE W WHAWNBUAYyAIbHBIC KOHCYJIBTAIMH, TEKymlas |
MPOMEKYTOYHAsT ~ aTTECTAllMM  NPOBOJATCS B CHCIHMAIM3UPOBAHHBIX  KJIACCAaX, OCHAIICHHBIX
ABTOMATHU3WPOBAHHBIMU PAOOYNMHU MECTAMH C KOMIBIOTEPAMH.

CamocTtosTenbHas paboTa MPOBOIUTCS B KaOWHETaX, OCHAIICHHBIX KOMIIBIOTEPHOW TEXHUKOH C
BO3MOXXHOCTBIO TIOJKIIFOUeHUST K ceTh «MHTepHeT» M obecnedeHneM JOCTyrma B JJIEKTPOHHYIO
WH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

18



