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oyHas popma

OYHO-3a04YHas

3a04Has ¢popma

dpopma
Kypc 3
CemecTp/Tpumectp 5
Jlekuun 36
JlabopaTopHbie 3aHATHS —
IMpakTHyeckue (ceMUHAPCKHE) 3aHATHS 36
B T. 4. MPAKTHYeCKAas MOAr0TOBKA 2

®opma(bl) MPOMEKYTOYHOM aTTECTALIUH

Ix3amen — 0,3

KonTpoJas 9
HNubie popMbl padoThI —
CamocrositesbHast padora 62.7

Bcero uacosn: 144

TpynoeMKoOCTh: 4 3a4eTHBIX € IMHHULBI.

PazpaboTuuk pabodeii mporpaMMsl:

KauauaaTr Gu3snKo-MaTeMaTHYECKUX HAVK, cT. npenogasarensb K.C. Eneyxux




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heanb u3yyeHusi AMCHUIJIMHBI: (OPMUPOBAHUE Y CTYACHTOB TEOPETUUECKUX
3HAHUM M TPAKTUYECKUX HABBIKOB 10 OCHOBaM NPUMEHEHUS YUCJICHHBIX METOJIOB
JUISL pelieHusl pa3iMyHbIX 3a7ad. Kpome TOro, 1menbi0 OCBOCHHS JIUCHUILTAHBI
SBJISIETCSI O3HAKOMUTD CTYJIEHTOB C MPUOIMKEHHBIMA METOJIAMHU JIJIs1 pEeUIeHUs 3a7a4
UHTEPHOJSALMY,  alllPOKCUMAllMK,  NPUOIMKEHHOTO  PEIIeHHUs  YpaBHEHMIA,
BO3ZHMKAIOIIUX MPHU paboTe ¢ TaHHBIMU U CHOPMHUPOBATH Y CTYACHTOB MIPAKTUYECKUE
HABBIKM PaOOThI C JIAHHBIMU M MNPUOIMKEHHOTO PEUICHUS YacThIX MPAKTUYECKUX
3amad B OOJACTH MAIIMHHOTO OOY4YeHHWs, ONTUMU3AIMU W HMHUTAIMOHHOTO
MOJICJIMPOBAHUS.

3agaum n3yvyeHust JMCUMILVINHBI:

-popMupoBaHUE HABBIKOB B OO0JIACTH CO3/IaHUS AJTOPUTMOB YHCIEHHOIO
pemieHuss  3amad  anreOpbl,  aHanMz3a, JAUQPQepeHUMaTbHBIX — YpaBHEHUH,
MaTeMaTHYeCKONH (PU3UKHU, TEOPHUH BEPOSITHOCTEH M CTAaTUCTUKM, TUIUYHBIX MIJIs
IPUIIOKEHUN MaTEMATUKH K Pa3IMYHBIM 00JIaCTSM HAyKH U TEXHUKH;

-pa3BUTHE CIIOCOOHOCTH TOHUMATh JIOTMKY M CMBICH BBIYUCIUTEIbHBIX
olepanuii, Ipoueayp U METO0B YHUCIEHHOTO PEIIEHUSI MaTEMAaTHYECKHX 33/1a4;

-U3yYE€HUE OCHOBHBIX METOJIOB K IIOCTAHOBKE M IPOBEJCHUIO YUCICHHBIX U
DKCIIEPUMEHTAJIBHBIX MCCIIEJOBAHUN €CTECTBEHHOHAYYHBIX M HAyYHO-TEXHUYECKUX
npo0isieM, pa3padOTKe TEOPUM YHCIEHHBIX METOAOB, aHAINW3Y M OOOCHOBAaHUIO
QITOPUTMOB,  BOIIPOCOB, @  Takke  pa3padOTKM  YHUCIEHHBIX  METOOB,
CIOCOOCTBYIOUIUX MOBBIIIEHUIO 3PPEKTUBHOCTH BBIYMCICHUN U OTPAXKAIOLIUX POCT
IIPOU3BOJIUTEIIBHOCTH COBpEMEHHBIX OBM.

Mectro aucuumiauHbl B crpykrype OIIOIL: peanusyercs B pamkax
BapuaTUBHOM yacTu Oyioka b1. Jlucuumnauuel (Moaysn).

Il1anupyemblie pe3yabTaThl 00y4eHHUS M0 AUCHHUILINHE!

Kon IliianupyemMbie pe3yJibTaThl
NHaukaTopbl KOMIETEHIIMA
KOMITETeHLMU 00y4YeHusi 10 TUCHHILINHE
MKC-1 3HaTh!: 3Haer:
Cnocoben - apXUTEKTYypy, YCTPOWCTBO U | -OCHOBHBIC MPHOIMKEHHBIE METOJIbI
BBITIOJIHATH (hYHKIIMOHUPOBAHUE JUISL pelIeHMs] 3a7a4 WHTEPIOJSLNH,
paboThI U | uHQOPMAIIMOHHBIX U | annpoKCUMaIuH, IpUOTKEHHOTO
YIPaBIATh BBIYUCIIUTEIIBHBIX CUCTEM; pEILIeHNs YPAaBHEHH, UX OTPaHUYEHUS
paboTamu o - UHCTPYMEHTBI W  METOJBI | U 00JacTH MPUMEHEHHUS, KIIACChl 3a1a4
CO3/IaHUIO, MPOCKTUPOBAHUS M BEPU(DUKAIIMY | BBIYUCITUTEIIPHOM MaTEMaTUKH W MX
COIIPOBOXKIACHUIO ApPXUTEKTYphl HMH(DOPMAIMOHHBIX | TOCTAHOBKH, CIIOCOOBI TMOCTPOECHUS
u  Moaudukanuu CUCTEM; YUCIIEHHBIX  METOJO0B, HMCTOYHUKH
UH(OPMAIIMOHHBIX - OCHOBBl M  BO3MOXHOCTH | OIIMOOK, MOHMMAHHUE CXOIUMOCTH H
CHCTEM COBPEMEHHBIX ONEPAMOHHBIX | YCTOMYHUBOCTH aJTOPUTMOB
CUCTEM, CETEBBIE TPOTOKOJIBL; YUCIIEHHOTO peLIeHus 3a7a4
- COBPEMEHHBIE 00BEKTHO- | MaTEMaTHYECKOT0 aHaiau3a "
OPUEHTUPOBAHHBIE SI3BIKM | IMHEHHOW anreOpsr,
MIPOrpaMMHUPOBAHUS;
- OCHOBBI MPOIPAMMHUPOBAHMS,
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S3BIKM  [IPOIPAMMUPOBAaHUS U
paboThI ¢ 6a3aMu JaHHBIX;
- Teopuro 0a3 JaHHBIX, OCHOBHI

COBpPEMEHHBIX CUCTEM

yIpaBieHus 0a3aMu JaHHBIX;

- HCTOYHUKH  HUH(popmanuu,

HE00X0TUMOiA TUTSE

npodeccroHanbHOI

NeSTEIbHOCTH,

- COBPEMEHHBIN OT€UECTBEHHBIN U

3apyOeKHbIN OTIBIT B

npodeccuoHanbHOM

NeSTEIIbHOCTH,

- OCHOBbl  MHGOPMAIMOHHOMN

0€30MaCHOCTH OpTraHU3aLNH.

Ymers: Ywmeer:

- TIPOCKTUPOBAaTH U MPOBEPSTH | - pean30BHIBATh W3YYCHHBIC

MH(OPMALIMOHHBIE CUCTEMBI; QITOPUTMBI B TPOTPAaMMHOM  KOJI€,

- pa3pabaThIBaTh U | BBICTATh TOJ3aJla4yd, TpeOyromnme

BepUUIUPOBATE CTPYKTYPHl 0a3 | MPUOIMKEHHOTO YHCIIEHHOTO

JTAHHBIX; pelIeHus,

- yCTaHaBJIMBaTh MpaBa JOCTYIa K | - KOHCTPYHPOBATh BBIYMCIUTEIbHBIN

¢aiinam 1 mankam. QITOPUTM W PEATU30BBIBATH  €TO0,
noilyyaTb ¥ HUCHOJb30BaTh  Ha
MIPAKTHKE anpUOPHBIE u
arocTepUOPHbBIC OIICHKH,
OpPUEHTUPOBATHCS B MATEMATHYECKOM
amnmapare, HCIOJIb3yEMOM TUTST
MTOCTPOCHHS METOJIOB,
- paboTartb co CIIPaBOYHOMN
JUTEPaTypo, TECTUPOBATh 51

IPOBOJNTH CPABHUTENBHBIN aHAIN3
Pa3HBIX METOJIOB PEIIECHUS THUITOBBIX
3a1ad,

Biaajgern:

- pa3paboTkoil M BepUpUKaLuen
CTPYKTYpPbl HpPOTPaMMHOIO Koja
WH(POPMAIIMOHHBIX CHCTEM;

- pa3paboTkoil M BepudHUKaIen
CTPYKTYPBI 0a3 JTAHHBIX
MH(POPMAIIMOHHBIX CHCTEM;

- METOIOJIOTHEN BEJICHUA
JOKYMEHTO000poTa B
OpraHu3aIusX, OTpacyeBoOn
HOPMAaTHUBHOMN TEXHUUYECKOM
JIOKYMEHTaIUEH; CHCTEMO
KIacCU(PUKAUU U KOJUPOBAHUS
nH(}OpMaLIHH.

Baajgeer:
- HaBbIKaMHM HCIIOJIB30BaHUA METOIOB
IpUOIMKEHHOTO pelenus,

MPUMEHATh WX TPH MOJCIUPOBAHUU
peanbHBIX CUTYaIUH;

- METOAaMU MPUOIMKEHHOTO
peuieHusi, MpPUMEHSEeT UX  1pHU
MOJICIMPOBAHUH PEATHHBIX CUTYAIIHH.

Il. COAEP’KAHUE U OB BbEM JUCHUIIJIMHBI
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¢ nmpenoaasartesieM (110 BUIaM Y4eOHBIX 3aHSITHI) U HA CAMOCTOATEIbHYI0 PadoTy

Ounasi popma o0yueHust

Ne
n/n

HaumenoBanue pa3aesioB U TEM

Bcero

AyauTopHbIe

3aHATHUA

JIK

113

Jb

Cam.
pao.

Paspnes 1. [Ipsimble MeTOABI pellIeHUsI CUCTEM
JuHeiiHbIX ypaBHeHuii (CJIAY)

24

6

6

12

Tema 1. ITocTtanoBka 3agauu o pemenun CJIAY.
Yucno 00ycIIOBICHHOCTH MaTpull. Pemenue
npoctermux CJIAY.

Tema 2. Teopema o LDR-pa3noxeHun MaTpulibl,
UCIOJIb30BaHUE PA3I0KEHUS U €ro MOJUPUKALIUN
i pemienust CJIAY. Anroputm LU-paznoxenus
C BBIOOPOM BEYLIEr0 JIEMEHTA.

Tema 3. QR-pa3noxeHre MaTpHIIBl U €T0
ucnoJibzoBanue s pemenus CJIAY. Matputib
OTPa)KEHUs U UX CBOMCTBA. MaTpHuIlbl BpalleHUs U
ux corictBa. QR-pasnoxxenue ¢ moMouipo
OPTOTOHAJBLHBIX MATPUIL (MaTPUI BPALLICHUS U
MaTpull oTpaxenus) g pemenust CJIAY

Pa3nes 2. UTepaumoHHbIe MeTOAbI pellIeHUS
CJIAY

247

12,7

Tema 4. OOmiast XxapakTepUCTUKA UTEPALUOHHBIX
MeTo10B pemienust CJIAY Meron npocToit
utepauuu pemenust CJIAY. Teopema o
CXOAMMOCTH M OLIEHKA IIOIPELIHOCTH.

8,7

4,7

Tema 5. Moaudukanum MeTo1a UTEPALIUNA: METO]T
3eiiens, METO peslakcaluy. Teopemsl 0
CXOAMMOCTH MeToja 3eiaens.

Tema 6. TeopeMa 0 CXOJUMOCTH CTAIlHOHAPHBIX
UTEPALMOHHBIX METOI0B. Ee mpuMeHeHue B
YaCTHBIX Ciiy4asx. Meron Pruuapicona pemeHus
CJIAY I'papuentnsiii MeTon pemienust CJIAY.

Pasznea 3. UnciieHHBIE METOOBI
ANMPOKCUMALMH TA0JUYHBIX QyHKIMH

46

12

12

22

Tema 7. IlocTaHOBKA 3a7ja4M O PELICHUH O
MpUOIHKEHUN TaOIUYHBIX QYHKIUH.
CyuiecTBOBaHUE U €JUHCTBEHHOCTh
WHTEPHOJIAIIMOHHOTO MoTMHOMa. CXOJIUMOCTh
WHTEPHOJISILIMOHHOTO MPOLECCa.

Tewma 8. IHTepHONSIIMOHHBII MOJIHMHOM B (hopMe
Jlarpanxa u B popme Hrrotona. Onenka
MOTPEUTHOCTH UHTEPIIOISAIMOHHOTO OJIMHOMA.

14

Tema 9. IHTepHOAAMOHHBIN OJIMHOM C Y3JIaMHU
nosrHoMoB YeOrwIieBa. MeToa HauMEHbBIITNX
KBaJPaTOB MPHOIMKEHHUS TaOIHMUHBIX (PYHKITHIA.
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Tema 10. ITonsTue o criaiiHax.
HNHTepnoysimoHHbIE CIIJIalHbBI IEPBOTO MOPSIAKA.
HuTepnonrpoBanne KyOMUYEeCKUMH CIUTaHAMH.
EcTtecTBeHHBIN HHTEPIOIAIMOHHBIN KyOMUeCKUi
CIUIaliH, ero MUHUMAaJbHbIE CBOMCTB. TaOJHUYHBIX

hyHKIHIA.

10 14 4 4 6

Pasznen 4. UncsieHHbIe MeTOIBbI PelIeHUSI
3agaud Konmm 111 00LIKHOBEHHBIX 40 12 12 16
auddepenuunaabubix ypasaenuii (O1Y)

Tema 11. IlocTranoBka 3a/1a4u 0 YUCIECHHOM
pewennun OJ1Y. IloHATHE O CXOOUMOCTHU U
11 | ycToi4MBOCTH METOJOB YUCIEHHOIO PELICHUS 12 4 4 4
ONlY. Obmas xapakTepucTHKa MeToa0B PyHre-
KyTTBI

Tema 12. Metoasl Pynre-KyrTsl 2-oro nopsaxa,
12 | BbIBOA 0O1IEH (OPMYIIBI, YACTHBIE CITydan 14 4 4 6
Onenka norpemrHocT MeTo10B PyHre-KyTThl.

Tema 13. MeToabl KOHTPOJISI JIOKAJIBHOMN
13 | BBIUMCIUTEIBHOMN MOTPEIIHOCTH TIPH PEIICHUN 10 4 4 6
onay.

Dxzamen 9,3

Hmoeo 3a 5 cemecmp 144 36 36 62,7

B m.u. npaxmuueckas noocomoska 2

HUTOrO: 144 36 36 62,7

OuHo-3204Has popma 00yUeHUS HE peau3yeTcs
3aounast popma 00yueHHs He peaiu3yercs

I11. OEHOYHBIE MATEPHAJIBI JIJISI ITPOBEJIEHUS TEKYIIIENA 1
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSI IO
JANCOUIIJINHE
Texymast arrecramust mpoBoAUTCS B (GOpMe KOHTPOJIBHOW pabOThI, TecTa,

pedepara.

TumnoBble BApHAHTHI KOHTPOJIbHBIX PadoT
Konmponvnan paboma Nel
S cemecmp, ounasa gpopma odyuenus

1. Bpluucnuth 3HayeHue QYHKIMM © W ee IMpeaeibHble aOCOJIOTHYIO U
OTHOCUTENIBHYIO TMOTIPEIIHOCTH, €CIM HW3BECTHBI IOIPEUIHOCTH €€ apryMeHToB. Haiitu
KOJIMYECTBO BEPHBIX 3HAYaIIMX IUPp GYHKOUH u (B LIMPOKOM U Y3KOM CMBICTIE).
[MTapametpsr mu K 3amanbl TouHo. JlaHHBIC OpaTh U3 TAOHIIBL.

No u X y ml| k
1 msim( x + ky) 3.15+£0.02 1.15£5% 2 |1.5
2 |msmx+cos(l+ky) 1.25 +0.002 1.26 £10% 33 |1.6




2. OmpenenuTh KOPHU ypaBHEHHS TpaduUiecKH M YTOUYHUTh OJWH U3 HHX
UTEpPALMOHHBIMA METOJaMHu (METOJIOM JeJeHMsl OTpe3ka IomosiaM, meroaoM HeioToHa,

METOJOM MPOCTOM uTeparuu) ¢ TouHocThio 0,01:
: 3
1. X" +2x+2=0

2. X -2x+2=0
3. Pemuts cucteMy ypaBHEeHH# MeToaoM ['aycca mim oOpaTHON MaTpHIIbL:
Ay +x, +x;+2x, =2
X, +3x, +2x; —x, =2
2x) =X, +5x; 4+ 3x, =1
Axp+5x; +4x; —4x, =8
4, Pemute CJIAY wuTepaniioHHBIMH MeToAaMmHu ¢ TouHocThio 0,01 mpm 3amaHHOM
HavajgpbHOM npubmmxennn (0,7m; 1; 2; 0,5):
3x+ X, — X3 +Xx, =3m
X —4x, +x;—x, =m—06

—x;+x, +4x;+x, =15-m

X+ 2x, +x3 =5x, =m+2

20e m — HOMEpP BapuaHTa.
5. Pemuth CUCTCMY ypaBHeHI/Iﬁ MCTOOOM IIPOTIOHKH (I/IJ'II/I UTCpallMOHHBIM MCTOAOM C

touHocThIO 0,01):
2x; +2x, =1
— .:\‘1 + 2;\‘2 — 051'3 - 0

:\'2 _3:\‘3 _:\‘4 — 2

.:\'3 + 2.:\'4 - 2
20e m — HOMEp BapHaHTA.

Koumponwvnasa paboma No2
5 cemecmp, ounasa gpopma odyuenusn

1. PemmTh cucTeMy HEIMHEWHBIX YPaBHEHHI OJHUM U3 UTEPALMOHHBIX METO/OB
(meTomoM HeroToHa, mpoCThIX uTepanuid, 3eiaens) ¢ TouHocThio 0,01:
sm(x—1)=13-y
x—sm(y+1)=08
2. IlocTpouTh MHTEPHOJALMOHHBIC TTONMMHOMBI Jlarpanka u HproToHa 10 3aaHHBIM

TOYKaM:

1
1

3HayeHne (QyHKIUH, 3agaHHBIX TabmuuHo mnpu X=1,1 ¢ MOMOIIBIO

X 1
1

|

y

3. Haiitu
KyOMUYEeCKOro cIulaiiHa.



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 5.1 5.1 5.2 5.1 5.2 5.2 50 | 49
2,0 59 6.0 5.8 6.1 5.8 5.9 6.2 6.1 6.1 5.8

4. BBIUMCINTH WMHTETpal, HCIOJIb3Ys KBaApaTypHblEe (HOPMYIbI MPSIMOYTOJIbHUKOB,
Tpaneuuii u napadon (CumrcoHa), mpu 3aJJaHHOM YKCJIe HHTEPBAJIOB N:

4
j(zx-’ —Jx+2)dx =6

5. Pemuts 3agauy Komm Metomom Ditnepa, MoaupUIImpoBaHHBEIM METOAOM Jitiepa
u meroaoM Pynre-KyrTa Ha 3agaHHOM OTpe3Ke:

J*':3+2x—.}' J(O):Z .,TE[O: l] h=0.2

[IpomexxyTouHast aTTecTalsi O0OydYarolUMXCsl OCYIIECTBIsieTca B (opme
HK3aMEHa C UCMOJb30BAHUEM CIIETYIOIINX OLEHOYHBIX MaTepUasoB.

Bonpocsl K 3K3aMeHy
5 cemecTp, 0O4HasA (popMa 00ydeHHus

1. TTocranoBka 3agaun o pemenuu CJIAY. Pemenne npocrerimmx CJIAY

2. llonsartue o uncne o0yCIOBIEHHOCTH MaTPHUIIbI

3. Pemenue CJIAY meromamu, OCHOBAaHHBIMH Ha TPHUAHTYJISAIIMU MATPHUIIbI
cuctembl. Teopema o LDR-paznoxenun. LU-paznoxenue mis pemenuss CIIAY
o01iero BUjA.

4. LDLT- pa3znoxxeHue i1 CUMMETPUYHOM MaTpuilpl. MeTon KBaapaTHOIO
kopHs pewenns CJIAY nis cMuMMETpUYHON MATPULIBI

5. Metoasl pemienusa CJIAY, ocHoBanHbie Ha QR-pa3znoxenun

6. QR-pazyioxkeHue ¢ UCIOIB30BAHUEM OPTOTOHAIBHBIX MATPUIl OTPAKEHUS U
BpalleHUS.

7. Meton optoronanuzamuu pemeruss CJIAY mis matpuiisl o01ero suaa

8. XapaKkTepucTUKa UTEPAIMOHHBIX MeTOI0B perieHus CIIAY

9. Meron mpocthix utepaumii pemenus CJIAY. TeopemMa 0 CXOIUMOCTH.
O1neHka MOTpelHOCTH.

10. Heobxonumbie U JTOCTATOYHBIE YCJOBHUSI CXOJWMOCTH METONA IMPOCTHIX
utepauuii pemenus CJIAY

11. Momudukanuu metona ureparuii pemenus CJIAY (anroputmel Metona
3eiiaens, METo/1a peslakCcalru. )

12. Teopema 0 CXOOUMOCTH U OLIEHKA NOTPEIHOCTU METOAA 3eMAENs.

13. IlpumMeHeHHE TEOpPEMBI O CXOAUMOCTH CTAMOHAPHBIX HTEPAUOHHBIX
npoueccoB s pemieHuss CJIAY ¢ CUMMETPUYHOW MOJIOXKUTEIbHO-ONPEACTICHHOM
MaTpPUILIEH.



14. I'paguenTHsiid MeToA pemieHust CJIAY.

15. TlocTanoBKa 3a7auu O MPUOTMKEHUN TAOIUYHBIX (PyHKINUN

16. CymecTBOBaHNE U €IMHCTBEHHOCTh UHTEPHOJILIMOHHOTO TOJIMHOMA

17. UaTepnionssunoHHbIN oauHOM B (popme HrroToHa u B hopme Jlarpanka

18. KoHeuHbIE pa3HOCTH U Pa3[EJICHHBIE PA3HOCTH U UX HCIOJIb30BaHUE IJIS
MPEACTABIICHNUS] UHTEPIOJISIIITUOHHOTO MOJIMHOMA.

19. OueHka nmorpenHoCTd HHTEPIONSIIMOHHOT0 nojJuHoMa B ¢hopme Jlarpanxka

20. NHTEepnoMMOHHBIN MOJIMHOM C YEOBIIIEBCKUMU Y3JIaMH

21. [Ipubnuxenue TabIUYHBIX QYHKIMN METOJJOM HAMMEHBIINX KBaJAPaTOB

22. llondarue o crarHax. MHTEpHoOaAIMOHHBIE CIUIANHBI IEPBOTO MOPSIKA

23. NaTepnosmpoBaHie KyOMUYECKUMU CIUTAHAMM.

24. EcTecTBeHHBIN KyOWYECKUN CIIIAiiH, €r0 MUHUMHU3HPYIOITUE CBOMCTBRA.

25. IlocTranoBka 3a1aun uncieHHoro pemenus O/Y.

26. BerunciurenbsHas cxeMa i pemenus OlY: cXxoauMocTh U yCTOMYHUBOCTh

277. Metonbl Pynre-Kyttel. OO1ias xapakTepHCTHKA.

28. Metonbl Pynre-KytTel 2-oro nopsiaka. O6mias ¢hopmyna.

29. YactHsble cnyuan MetoJ1oB PyHre-KyTThl 2-0r0 nopsiaka.

30. [IpakTueckoe ucnoab3oBanue MeTo10B Pynre-Kyrrel. Ouenka Pynre.

IV. IEPEYEHDb JIUTEPATYPbI, HEOBXO/IUMOM J1JI1 OCBOEHUSI
AN CIUITIJINHBI
4.1. OcHoBHAsI JIUTEpPATYypPAa

1. OpemxoBa, M. H. YuciieHHblE METOABI: TEOPUS U AJTOPUTMBI : ydyeOHOE
nocobue / M. H. OpemikoBa ; CeBepHblil (ApKTHUECKHI) (efepabHblil yHUBEPCUTET
uM. M. B. JlomoHocoBa. — Apxanrenbck : CeBepHbI (ApKkTUueckuii) (enepanbHbIN
yauBepcuteT (CADY), 2015. — 120 c. : cxeM., Tabn. — Pexum npocryma: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=436397 (mara
obOpamenus: 24.11.2021). — bubmuorp. B kH. — ISBN 978-5-261-01040-1. — Tekcr :
DIEKTPOHHBIN.

2. ®opmane, B. ®. Uwucnennsiec Meronsl : ydeOHuUK / B. ®. dopmarnes,
. JI. PeBuznukoB. — MockBa : @usmatiur, 2006. — 399 c. — Pexxum pocrymna: mno
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=69333 (nara
obOpamenus: 24.11.2021). — ISBN 5-9221-00479-9. — TekcT : 2IEKTPOHHBIH.

4.2. lonoJiIHUTEIbHAS JIUTEpaTypa

1. TwnemytnunoB, P. ®. UYwucienHeie MeToapl : ydeOHOe mocodue /
P. ®. I'unemytnuuos, K. P. XabuOymiuna ; MuHuCcTepcTBO 00pa3oBaHUs M HayKu
Poccun, Kaszanckuii  HamMOHAJBLHBIM  HMCCJICIOBATCILCKUM  TEXHOJIOTMUECKHU
yHuBepcuteT. — Kazanp : KazaHCKkul Hay4HO-MCCIIEN0BATENBCKUM TEXHOJIOTUUECKUI
yausepcuteT (KHUTY), 2018. — 92 c. : un. — Pexxum pocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500887 (maTa oOpareHus:
24.11.2021). — bubmwmorp.: c. 88. — ISBN 978-5-7882-2427-5. — Texkcr
AIEKTPOHHBIN

2. bamabko, JI. B. Yucnennsle MeTobl : yueoHoe mocobue / JI. B. bamadko,
A. B. Tomunosa ; CeBepHblii (ApkTuueckuit) dbenepaibHblii yHUBEpcUTET M. M. B.
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JlomoHOCOBa. — ApXaHreiabCcK CeBepHblii  (ApkTHueckuil) (enepanbHbIN
yauBepcutet (CADY), 2014. — 163 c. : cxem., Tabu., wi. — Pexxum gocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=436331 (nara

obpamenus: 24.11.2021). — ISBN 978-5-261-00962-7. — TeKcCT : 2JIEKTPOHHBIM.

V. IEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKALIMOHHOI CETU «MHTEPHET», HEOBXOIUMBbIX
JUISI OCBOEHM S TUCIHATIIMHBI

Ccbliika Ha
Ne . HaumeHoBaHue pa3padoTku B
un HH(OPMAIHOHHBIN STCKTPORHOR (opme JoctynHocTh
pecypc
DOneKTPOHHO-O0MOIMOTeYHAs Perucrpanus yepes
cucrema (3bC) m000i
YHuBepcuterckas OHOIMOTEKa | YHUBEPCUTETCKUIA
OHJIANH KOMIIBIOTED. B
1. | http:/Awww.biblioclub.ru Aanbuentied
WHIUBUIyaJIbHBIN
HEOTPaHUYEHHBIN JOCTYI
n3 J000H TOYKH, B
KOTOPOW UMEETCsI 10CTYI
K cetu MIHTEepHET
O06pa3oBarenbHBIN HeorpannuenHnsrit
MaTeMaTUYeCKUU CaiT, | JOCTYI
2 | http://www.exponenta.ru CONCPKAIIAH  MATCMATHHCCKAE
MIAKEThI JUIst MOJIEPIKKH
IIPOBOAMMBIX 3aHATHH, a TaKxke
METOJIMYECKHE pa3paboTKu
3 | https://www.matburo.ru/ CrpaBoynass uH(popmanus 1o | HeorpanuueHHbIH
MaTeMaTHYECKUM JUCHMIUIMHAM | IOCTYI
MareMatnuyeckuit noprai, | HeorpanuueHHsii
COIEp KAl pa3/ielibl: BbICIIAS | JOCTYII
MaTeMaTHKa, MpUKJIAHAs
4 | http://allmath.ru MaTeMaTHKa, IITKOJIbHAS
MaTeMaTHKa, OJINMIHUAHAS
MaTeMaTHKa.
N3patensctBO «JlaHB» Perucrparnus yepes
To60H
YHUBEPCUTETCKHI
5 http://www.e.lanbook.com KOMIIBIOTEP. B
JaNbHENUIIEM
WHUBU1yaJIbHBIN
HEOrpaHWYEHHBIN
nocryt/
Bupryaneneiii  untaneHbIi  3a1 | piblio-online.ru
y4eOHUKOB M y4eOHbIX nocobuit | loctyn nmocne
OT aBTOPOB M3 BENYIIUX BY30B | perucTpaiuu
6 | DBC «Opaiit» Poccun 1mo 3KOHOMHYECKHM,
IOpUINYECKUM, TYMaHUTApPHBIM,
MHXEHEPHO-TEXHUUYECKUM U
€CTECTBEHHO-HAayYHbIM
HaIpaBJICHUSIM u
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| | cnenmansHOCTAM. | |

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

MaremaTuueckas 0a3a JaHHBIX,
oxsarpiBatoniass okosno 4 000 | Jloctyn cBOOOMHBII
000 moxkymeHnToB, m3 Oomee 3

zbmath.org
1 ZbMATH 000 >xypuamoB u 170 000 kuur
[0 MaTreMmaThke, craTuctuke, | JlocTynm cBOOO HBIM
nHpopMaTuke, buzuke,
€CTECTBCHHBIM HayKaM
OdurmanbHbIH cant http://www.economy.gov.r
2 MunucTtepcTBa
5KOHOMHUYECKOTO Pa3BUTHsI u
PO JlocTyn cBOOOIHBII
[IpoBenecHue JKCIIEPTHO-
. AHATTUTHYECKUX pabor u
®denepanbHbIi nmoprain | htto:// beafnd
penocrasiieHUe ttp://www.beafnd.org
3 «bropo  IKOHOMHYECKOTO
KOHCYJIbTAI[AOHHBIX ~ yCIYr B .
aHAJIA3a) .. | Moctyn cBoOOaHBII
obnactu HKOHOMUYECKOMN
TIOJIUTHKH.

VII. JUOEH3UMOHHOE U CBOBO/JHO PACITPOCTPAHAEMOE
HPOI'PAMMHOE OBECIIEYHEHUE
[Ipu peanuzanuu  y4yeOHOW  JUCUUIIMHBI  MPUMEHSIETCS  CIIEIyIOLIee
JUIEH3UOHHOE U CBOOOAHO PacipoCTpaHsIeMoe MPOorpaMMHOE 00ecTieyeHue:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u np.

VIIl. OBOPYJIOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUEHMNAI,
HEOBXOJUMBLIE JISA OCYIECTBJEHUA OBPA3OBATEJIBHOT'O
MPOLUECCA IO JUCHUIIJIMHE

Y4eOHBIC 3aHATHS TPOBOIATCS B  ayAUTOPHUAX, YKOMIUICKTOBaHHBIX
CHEIUATN3UPOBAHHON MeOEebI0, B TOM YHWCJIE CTAI[MOHAPHBIMU WM MEPEHOCHBIMU
TEXHUYECKUMU CPEICTBAMU O0ydeHHUsI (MPOCKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

CamocrosiTennbHasi paboTa TPOBOAUTCS B  KaOWHETaxX, OCHAIICHHBIX
KOMITBIOTEPHOW TEXHHUKOW C BO3MOKHOCTBIO MOJKIIOUECHUsI K cetu «VIHTepHeT» u
o0ecrieueHrneM JIOCTyma B DJIEKTPOHHYI0 MH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPELY
YHUBEPCUTETA.
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