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Kype 4

CemecTp/Tpumectp 8

Jlexknun 20

JlabopaTopHble 3aHATHUS —

IIpakTnyeckne (ceMMHAPCKHE) 3aHATHSA 20

Kouncyabranuun -

®opma(bl) MPOMEKYTOYHOM ATTECTALUN 3auer

Kourtpous -

HNuble popmbl padoThl —

CamocrosiTesibHasi padoTa 32

Bcero uacosn: 72

TpynoeMkocTh: 2 3a4eTHBIX eAUHMII.

Pazpabotunk paboueil mporpaMMsl:
xanouoam usuxo-wamemamuyeckux Hayk, ooyenm K.C. Eneuxux




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab wu3ydyeHWsl AUCHUILIMHBI: (GOPMHPOBAHUE Y CTYICHTOB TEOPETUUYECKUX
3HAHUW U MPAKTHYECKUX HABBIKOB MO OCHOBAaM MPHUMEHEHHUSI YUCJIEHHBIX METOHOB IS
pelIeHns pa3lInyHbIX 3aAad. KpoMe TOro, LENbI0 OCBOCHHUS IHUCIUIUIMHBI SBISETCA
O3HAKOMUTb CTYACHTOB C TNpUOIMKEHHBIMM METOJaMH JUIsl  pellIeHus  3ajad
UHTEPIOJSAINY, allPOKCUMAIUU, TPUOTMHKEHHOTO pEUICHUs! YpaBHEHUH, BO3HUKAIOIIMX
npu paboTe C TaHHBIMH U CPOPMHUPOBATH Y CTYIECHTOB MPAKTUYECKHUE HABBIKU PAOOTHI C
JAaHHBIMH W TPUOJMKEHHOTO PEIIeHUs 4YacThIX MPAKTHUECKUX 3aJad B 00JIacTH
MalIMHHOTO OOYYEHHMsI, ONTUMHU3ALUN U UMUTALIAOHHOTO MOJEIHUPOBAHHUS.

3agaumn u3y4eHUus AUCHMILIMHBI:

-hopMUPOBaHKE HABBIKOB B 00JACTH CO3/IaHUSI aJITOPUTMOB YUCJIECHHOTO PEIICHUS
3aau anreOpel, aHanuza, AUd(epeHInanbHbIX YpaBHEHHUM, MaTeMaTUYeCKON (QU3uKH,
TEOPUHM BEPOSITHOCTEW W CTATUCTUKHU, TUIUYHBIX IS TMPUWIOKEHUHM MATEMAaTUKUA K
Pa3IUYHBIM 00JIACTSIM HAYKH U TEXHUKH;

-pa3BUTHE CIIOCOOHOCTH MOHUMATH JIOTUKY U CMBICI BBIUYMCIUTENIBHBIX ONEPAIIHiA,
MPOLEIYP ¥ METOJIOB YMCJICHHOTO PELICHUS] MAaTEMAaTUYECKUX 3a/1a4;

-U3yUYCHUE OCHOBHBIX METOJOB K IIOCTAHOBKE W IIPOBEICHUIO YHUCICHHBIX U
JKCIIEPUMEHTAJIBHBIX HCCIEAOBAHUM €CTECTBEHHOHAYUYHBIX M HAYYHO-TEXHUYECKHUX
npoOsieM, pa3pabOTKe TEOPUM YHUCIEHHBIX METO/AOB, AaHAIW3y H OOOCHOBAHUIO
aJITOPUTMOB, BOIMPOCOB, a TaKkKe Pa3padOTKU YHUCIECHHBIX METOJOB, CIHOCOOCTBYIOIIUX
MOBBIIEHUIO A()DPEKTUBHOCTH BBIUUCICHUN W OTPAXKAIOIIUX POCT MPOU3BOIUTEIBLHOCTH
coBpeMeHHbIX DOBM.

Mecto aucuumiumHbl B crpykrype OIIOII: peanusyercs B paMkax 4YacTy,
dhopMupyemMoil ydyacTHHUKaMHU 0Opa3oBaTeIbHBIX OTHOIICHWH, Onoka bl. JlucrumiuHsl
(Momynn).

Il1anupyembie pe3yJbTaThbl 00yYeHUs M0 JUCHUILINHE:

Kon IInanupyemble pe3yJbTaThl
NuaukaTopbl KOMNETEHIIUH

KOMITETEHLINH 00yuyeHusi 10 TUCHUILINHE
IIKC-1 3HaTh! 3uaer:
Crniocoben - mpemnojaBaeMyr0  00JacTh | -OCHOBHBIE NPUOIMKEHHBIE METOJIbI
OCYILIECTBIISATh HAy4YHOTO (Hay4HO- | AJI pelleHus 3a/ad HHTEPHOJSALUH,
NpernoJiaBaHle MO | TEXHUYECKOro) 3HaHMs W (MJIM) | anlpOKCHUMALUH, npuOIMKEHHOTO
IporpamMmam npodeccuoHanbHOM peuleHusl ypaBHEHUH, UX OTPaHUYEHUS
npo¢eccCuOHATBLHO JESITEIIBHOCTH; 1 00JIaCTH IPUMEHEHHUsI, KJIacChl 3a/1a4
ro oOy4eHwus, - TpebdoBanuss ®I'OC W WHBIX | BBIYUCIUTEIBHOW MaTeMaTHKU W HX
CpEIHETo HOPMAaTHBHBIX JIOKYMEHTOB, | [IOCTAaHOBKH, CIIOCOOBI TOCTPOEHHUS
npodeccuoHanibHO PErJaMeHTUPYIOIIUX COAEP)KAHHUE | YUCICHHBIX  METO/JOB, HCTOYHUKHU
ro obpasoBaHuss U | NpopeCcCHOHATBLHOrO OOYYEeHUS U | OIIMOOK, NMOHMMAaHUE CXOAMMOCTU H
JOTIOTHUTEIHHBIM OpraHM3aIilo 00pa30BaTENIbHOIO | YCTOMYMBOCTHU AITOPUTMOB
npodeccHOHaIbHBl | Tpoliecca B 00JIaCTH | YUCIIEHHOTO pelieHus 3a1a4y
M MporpaMmaM B | UCKYCCTBEHHOTO MHTEJUIEKTa U | MaTeMaTUYECKOTO aHayM3a u
o0iacTu POOOTOTEXHHKH; JTMHEWHON areOph;




HCKYCCTBEHHOT'O
WHTEIJIEKTa
POOOTOTEXHHUKHU

n

- uH(bOpPMAIMOHHBIC
JeSITeIbHOCTH
npodeccHoHaIBHOTO
npodecCuOHaTBHOTO
00pa3oBaHus U JOMOJHUTEIHHOTO
npo¢ecCHuOHaIBHOTO
0o0pa3oBaHus IO HpPOrpaMMaM B
obnactu UCKYCCTBEHHOI'O
MHTEIJICKTa 1 POOOTOTEXHHUKH.

aCTIeKThI
nejarora
oOy4JeHwus,

Ymers:

- TPOEKTUPOBATH  KOMILJIEKC
yaeOHO-TTpodeccrnoHaIbHBIX
eJIEH U 3a1ad,

- HWCHOJB30BATh TEJArOTHYEeCKU
000CcHOBaHHBIE (DOPMBI, METOJIBI U
IPUEMBI OpraHu3aIH
JESATENIbHOCTH OO0YYaroIIUXCs 10
OCBOCHHMIO YUEOHOTO IpenMeTa,
Kypca, JUCIUTUIAHBI o
porpaMMam
npodeccuoHanbHOrO  00y4YeHHs,
cpeaHero  MpogeCCHOHAIBLHOTO
00pa3oBaHUs U JOMOJHUTEIbHBIM
po(hecCuOHANIBHBIM IIpOrpaMmMam
B 00JacTd  HCKYCCTBEHHOTO
MHTEJJIEKTa U pOOOTOTEXHUKH;

- ONpeneNniTh COAep)KaHue U
TEXHOJIOTHIO TMPO¢eCcCHOHATBHO-
Ne1arornyeckon J1esTeIbHOCTH B
obnactu HCKYCCTBEHHOI'O
UHTEJUIEKTA U POOOTOTEXHUKH;

- MPOEKTHUPOBATH u
OpraHU30BBIBATh npoiiecc
npodeccuoHaIbHO-
Ne1arorMyeckon J1esATeIbHOCTH B
o0nactu UCKYCCTBEHHOT'O
MHTEJIJIEKTA 1 pOOOTOTEXHUKH.

Ymeer:

- peaan30BbIBATH U3yYEHHbIE
aqropuTMBl B IIPOIPAaMMHOM KOJE,
BBIICNIATh TOJ33Ja4yM, Tpedyromue
pUOIMHKEHHOTO YHUCJIEHHOTO
peleHus,

- KOHCTPYHMPOBaTh BBIYUCIUTEIbHbBIN
QITOPUTM U PEAIU30BBIBATH  €TO0,
ImoJIy4aTb u HCIIOJIB30BAaTh Ha
IPaKTUKE anpuopHbIE U
aroCTepUOPHBIE OLICHKH,
OPUEHTUPOBATHCSI B MaTeMaTHYECKOM
armmapare, UCTIOIB3yEeMOM JUTs
HOCTPOEHUS METOIOB,

- paboraTh co CIIPaBOYHOM
JUTEPATYPOH, TECTUPOBATh u
MIPOBOJIUTH CPABHUTEJBHBIN aHAIU3
pa3HBIX METO/OB pPEIIEHHUs] THIOBBIX
3ajad;

Baaners:

- TOpPEeIMETHBIM  COJEPKAHHEM
y4eOHBIX TIPEIMETOB, KYypCOB,
JUCHHUIIMH 10 HUCKYCCTBEHHOMY
WHTEJUIEKTY U POOOTOTEXHUKE;

- METOIUKON IIPOBEICHUS
yU4eOHBIX 3aHATHH MO y4yeOHBIM
peaMeTam, Kypcam,
JUCHATIIIMHAM (Momymsm);
METOJaMHU OpraHu3aluu
CaMOCTOSITEIIbHOU paboThI
oOyyaromuxcst 1Mo  y4eOHBIM
npeaMeram, Kypcawm,
JUCHUIIIMHAM  (MOAYJsAM) 1O

Baapeer:
- HaBBIKAMU HCIIOJIb30BAaHUS METOJIOB
MPUOIMKEHHOT O peuieHus,

NPUMEHATh UX TPU MOAEIUPOBAHUU
pEabHBIX CUTYaIUH;

- MeTOJaMU IpUOTMKEHHOTO
pellieHus, TMPHUMEHAET WX  [OpH
MOJIETIMPOBAHUH PEAIIBHBIX CUTYaLIUH.
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porpamMmam
npoecCHOHATLHOTO  O0y4YeHHS,
cpeaHero  Mpo(heCCHOHAIBLHOTO
06pa3OBaHI/I5'I 1 OOIIOJIHUTCIIbHBIM
npoeCCHOHATBHBIM MTPOrpaMMaM
B 00JlacTU  HCKYCCTBEHHOTO
WHTEJUICKTA M POOOTOTEXHUKH.

Il. COAEP’ KAHUE U OB BbEM JUCIHHUIIJIMHbI

€ YKa3aHHueM KOJIH4YeCTBA YaCOB, BblJIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4aroluxcsi
¢ nmpenoaasBartesieM (110 BHIaM Y4eOHBIX 3aHSITHI) U HA CAMOCTOATEIbHYI0 PadoTy

Ounas popMma 00yueHust

Ne HaumeHoBaHue pa3iesioB U TeM Bceero AyauTopHbie Cam.
n/n 3aHATHSA pao.

JIK 13 | Jb

Pazjen 1. DjieMeHTHI TEOPHH NMOTPEIIHOCTEH 12 3 3 6
1 Tema 1. BBemeHue B BBIYMCIMTEIBHYIO
MaTeMaTuKy. McrouyHuku uw  Kiaccuduranus 4 1 1 2
MOrPENTHOCTH.
2 Tema 2. AOcomoTHasT ¥ OTHOCHUTEIbHAs 4 1 1 ’
MOTPEUTHOCTH.

3 Tema 3. Ilpsimast 3agada T€OpUM MOTPEIIHOCTEM.

OO6parHas 3aa4a TEOPUU OTPEITHOCTEH. 4 ! 1 2
Paznen 2. UYwumciaeHHble MeTOAbl pelIeHUs
CHCTEM JIMHEeNHBIX anredpanvecKux 12 3 3 6
YPaBHeHUil

4 Tema 4. OOmiast xapakTepUCTHKa HTEPallMOHHbBIX
MetonoB pemenuss CJIAY  Merox mpocroit 4 1 1 5

ntepaunn  pemenus  CJIAY. Teopema o
CXOAUMOCTH U OLICHKA MOTrPCIIHOCTH.

5 Tema 5. Monudukanum MeToaa UTEpaIlii: METOJ
3eifnensi, MeETOJ pelakcalud. [eopeMbl O 4 1 1 2
CXOIMMOCTH METOIa 3eUaes.

6 Tema 6. TeopeMa O CXOAMMOCTH CTAIlMOHAPHBIX
WUTEPAIMOHHBIX MeToN0B. Ee mnpumeHeHne B
YaCTHBIX cay4dasx. Meron Puuaprcona peuienus 4 1 1 2
CJIAY I'panuenthsiit Mmeron pemenus CIIAY.

Pa3nen 3. YucJieHHbIE MeTO/bI o o o 8
ANNPOKCUMALIMH TA0JMYHBIX QYHKIIUIH
7 Tema 7. IlocTtaHoBKa 3agauM O PELMIEHHH O
NPUOIHKEHUN TaOIMYHBIX GyHKIHH.
CymeCTBOBaHI/Ie " €INHCTBEHHOCTH 6 2 2 2

HUHTCPIOJAIUOHHOIO  IMOJIMHOMA. CXOI[I/IMOCTI:
HWHTCPIOJAIMOHHOIO ITponecca.




Tema 8. MHTEepHOMAIMOHHBIN MOJUHOM B (GopMme
Jlarpamxxa u B ¢Qopme Hrpiorona. Orenka
MOTPEIIHOCTH UHTEPIIOSILIMOHHOTO MTOJIMHOMA.

Tema 9. HTEpNONALMOHHBIN MTOJIMHOM C Y3JaMU
noauHoMoB  YeObimeBa. Merox HauMEHbIIUX
KBaJ[paTOB MPHOIIKEHUS TaOIHMYHBIX (PYHKIHIA.

10

Tema 10. [TonsiTue 0 CIUIaiiHax.
HNHTEpnosIMoOHHbIE CIUIaHHBI NIEPBOrO MOPSJIKA.
WNuTtepnonupoBanre KyOMYECKUMH CIUTaiiHAMHU.
EcrecTBeHHBIII MHTEPIOSAIUOHHBIA KyOW4YeCcKHii
CIUIaliH, €r0 MUHUMAaJbHbIE CBOWUCTB. TaOJIMUYHBIX

(GyHKIHH.

Paznen 4. UYmucieHHble MeTOAbl pelIeHUs
3aa4m Konm A OOBIKHOBEHHBIX
aupepenunaabHbIX ypasHenuii (OY)

24

12

11

Tema 11. IloctaHoBka 3agaud O YHUCICHHOM
pemenuun  OJ1Y. Ilonarue o cxogumocT U
YCTOMYMBOCTH METOJOB YHUCICHHOTO pEIICHUS
OY. Ob6mas xapakTepucTHKa MeTOJ0B PyHre-
KyrTh1.

12

Tema 12. Meroast Pynre-Kyrthl 2-oro nopsuka,
BbIBOJ] O0mell (opMynbl, 4YacTHblE Cilydau
Onenka norpemrHocT MeTo10B PyHre-KyTThl.

13

Tema 13. MeTtoasl KOHTpOJIS — JIOKaJIbHOU
BBIYUCIIUTEIIBHON IOTPELIHOCTH IPU  PELICHUHU
ony.

10

3auem

Hmoeo 3a 8 cemecmp

72

20

20

32

HUTOIO:

72

20

20

32

IMPOMEXYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS MO JUCHUTJIVHE

OuHo-3204Has popma 00yueHHS He peaTn3yercst

3aouyHas popma 00yueHHS He peanu3yercst

I11. OEHOYHBIE MATEPHAJIBI JJIsSI TIPOBEJAEHWS TEKYIIEA U

Tekymias arrectaius IpoBOAUTCS B (OpME KOHTPOJIbHOU PabOTHI.

TumnoBble BApHAHTHI KOHTPOJIbHBIX PadoT
Konmponvnan paboma Nel

1. Boruncauth 3HaueHHe (PYHKUUU U U €€ IpelesibHbIe a0COMIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTH, €CJIM HW3BECTHBI IMOIPELIHOCTH €€ aprymeHToB. HaliTu KoIm4yecTBO BEpHBIX
3Havamx udp GyHKIMU u (B MIMPOKOM M y3KOM cMmbiciie). [lapameTpsl Mu K 3a1aHbl TOYHO.

JlanHble OpaTh U3 TaOIUIIBI.




=5

No U X Yy m
1 msm( x+ky) 3.15£0.02 1.15£5% 2 |1
2 |msm x+cos(1+ky) 1.25 +0.002 1.26 £10% 3 |1.6
2. OnpeaenuTh KOPHU YpaBHEHUS IpaHUecKy U YTOYHUTH OJMH M3 HUX UTCPAIIMOHHBIMU

MeTo/aMu (METOJIOM JEJIeHHs OTpe3Ka IomojiaM, MeToaoM HproToHa, MeTomoM MpocToi
urepanuun) ¢ TouHocThio 0,01:

n

. ¥ +2x+2=0

2. ¥ -2x+2=0
3. Pemmuth cucteMy ypaBHeHUH MeToaoM [aycca minm oOpaTHOM MaTpPHITBI:
dx; +x, +x3+2x, =2
X, +3x, +2x; —x, =2
2x; —x, +5x; +3x, = -1
Ax; +5x, +4x; —4x, =8
4. Pemmute CJIAY wurepanuoHHbIMH MeTonamu C To4yHocThio 0,01 mpu 3amaHHOM
HavyaibHOM npubmmkenun (0,7m; 1; 2; 0,5):
3x; + x5 — X3 +Xxy =3m
X —4x, +x3—x, =m—06
—x,+x, +4x;+x, =15-m

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

20e m — HOMEp BapHaHTa.
5. Pemmth cucteMy ypaBHEHHH METOJOM NPOrOHKH (MM UTEPAlMOHHBIM METOJOM C
toyHocThio 0,01):

- .:\'1 + 2;\’; _0.5;\‘3 - 0

;\.2 _3.:\1; _.;\'4 - 2

20e m — HOMEp BapHaHTa.
Konmponvnan paooma No2

1. Pemmth cucTeMy HENWHEHHBIX YypaBHEHUH OJIHUM U3 UTECPAIMOHHBIX METOJIOB
(meronom HeroToHa, mpocThIX uTepanuui, 3eiaens) ¢ TouHoctsro 0,01:

sm(x—1)=13—y
x—sm(y+1)=08

2. TlocTpouTh HHTEPNONALMOHHBIE TMOJWHOMBI Jlarpamka um HploTOHA MO 3agaHHBIM
TOYKaM:

—
|
—




3. Haiftu 3navuenne QyHKIHHA, 3aJaHHBIX TAOMU4YHO mpu X=1,1 ¢ MOMOIIBI0 KyOHIeCKOTr0o
CIUIafHa.

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 | 2.1 1.8 2.0 1,9
14 | 29 32 3.0 3,2 29 32 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 52 52 i 8.1 52 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. BpIUKMCIAUTH UWHTErpaj, HCHOJb3Ys KBaapaTypHble (QOpMYIbl HPSIMOYTOJIbHUKOB,
Tpanenuit u napadon (CUMIICOHA), MPU 3aIaHHOM YKCJIE HHTEPBAJIOB N:

4
j (2x% —Jx+2)dx n=6

5. Pemute 3amauy Komu metomom Jiinepa, MOAu(UIIMPOBAHHBIM METOAOM Jiliepa u
Meronom Pynre-Kyrra Ha 3aganHOM oTpeske:

y' =34+2x-y 1(0)=2, xe[0; 1], h=0.2

HpOMC}KYTO‘IHaSI aTTecranusa 06yqa101u14xc;1 OCYHICCTBIIACTCA B ¢)OpM€ 3a4€Ta C
OHCHKOﬁ C UCIOJIb30BAHHUEM CJICAYIOIMNX OLCHOYHBIX MAaTCPHAIOB:

Bomnpocs! k 3auery
(8 cemecTp, ouHas popma o0yueHNs)

1. Uctounuku u knaccudukanusi NOrpeHOCTH.

2. AOcontoTHasi U OTHOCUTENbHAS TOTPEIIHOCTH.

3. Ilpsimas 3aga4a TEOPUHU MOTPEIIHOCTEM.

4. OOpaTHas 3a/1a4a TEOPUU OTPEITHOCTEH.

5. Meton oprororanm3anuu pemenust CJIAY nis Mmarpuiibl 001iero Bua

6. XapakTepucTuka UTepaloOHHbIX MeTo10B petieHust CJIAY

7. Meton nipocthix utepanuii pemenust CJIAY. Teopema o cxoaumocTtu. OrnieHKa
MOTPEIIHOCTH.

8. HeoOxomuMble U TOCTaTOYHBIE YCIOBHUS CXOJIMMOCTH METO/1a TPOCTHIX UTEPAIUit
pemenusa CJIIAY

9. Moaudukamuu meroaa uteparuit pemenus CJIAY (aroputmel meToaa 3eiaens,
METO/Ia pelaKcaliiu.)

10. Teopema 0 CXOAMMOCTHU U OLIEHKA MOTPEITHOCTA METOAA 3EHIETIA.

11. [IpumeHeHne TEOPEMBI O CXOAMMOCTH CTAIlMOHAPHBIX UTEPAIIMOHHBIX MTPOIIECCOB IS
peuierusi CJIAY ¢ cuMMETpUYHOM MOJIOKUTEIIbHO-ONIPEAEICHHOW MaTPULICH.

12. I'paguenTHsiid Metox pemieHust CJIAY.

13. TlocTanoBKa 3a7aun O MPUOTMKEHUN TAOTUYHBIX (PyHKINUN

14. CymecTBOBaHUE U €IUHCTBEHHOCTh UHTEPIOISIIUOHHOTO MOJTMHOMA
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15. MatepnonsuuonHblil monuHoMm B popme HrtoTona u B opme Jlarpanxka
16. Koneunsie pa3HOCTH U pa3feNEHHbIE PA3HOCTU U UX UCIIOJIB30BAHUE JJIS
IPEACTABICHUS] THTEPTIOJIALIMOHHOTO TOJIMHOMA.

17. OueHka nmorpenHoCT! HHTEPIIOJISIIIMOHHOTO MoIMHOMA B popme Jlarpanxa
18. MHTepnOoNsSMOHHBIN MOTMHOM C YEOBIIIIEBCKUMU Y3JIaMH

19. ITpubnuxenue TabIUYHBIX QYHKIIMA METOAOM HAUMEHBIINX KBaJAPAaTOB
20. Ilonstue o crutaitHax. IHTEpHOJIALMOHHBIE CIUIAWMHBI IEPBOTO MOPSIKA
21. MaTepnosmpoBaHue KyOMUYECKMMU CIUTAHAMM.

22. EctecTBEeHHBIN KyOUUYECKUH CILIaliH, €Mr0 MUHUMU3UPYIOIIUE CBOWCTRA.

23. IloctanoBka 3agauu uncieHHoro pemenus O/Y.

24. BeruncnurenbHasa cxema 1t pemieHust OZlY: cxoaumMocTh U yCTOMYHUBOCTh
25. Metonbl Pynre-Kyttel. O0Omias xapakTepuCTHKA.

26. Metoapl Pynre-KyTThl 2-oro nopsigka. O6mast popmyia.

277. YactHble cirydan MeTo0B PyHre-KyTThl 2-0r0 nopska.

28. IIpakTrnueckoe ncnoiib3oBanne Meto0B Pynre-Kyrtel. Onienka Pynre.

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJIUMOW JIUISI OCBOEHMS
TV CHUTILIAHBI

4.1. OcHoBHAs JUTEpaTypa

1. Jle6ene, B. V. OyHKIIMOHATBHBIN aHAIU3 W BBIYUCIUTEIbHAS MaTeMaTHUKa :
yuebHoe nocobue / B. U. Jlebenen. — 4-e¢ uza., nepepad. u gon. — Mocka : @u3MaTiuT,
2005. - 294 c¢. - Pexum jgoctyma: mo  moamucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=68363 (mara oGpamenus: 02.10.2024). —
ISBN 5-9221-0092-0. — TekcT : 27eKTPOHHBIA.

2. PaGenbkuii, B. C. BBeieHUE B BEIUMCIUTEIIBHYI0 MAaTEMATHKY : yueOHOE mocooue
/ B. C. Psbenbkuii. — 3-¢ u3f., uctp. u jpon. — Mocksa : @usmarnur, 2008. — 285 c. —
(DuszrexoBckuit  yuebnuk). — Pexxum goctyma: mo  mommucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=68380 (mara obpamenus: 02.10.2024). —
ISBN 978-5-9221-0926-0. — TekcT : 2IeKTPOHHBIN.

4.2. lonoJiHMTEIbHASA JIUTEPATYypPa

1. TunemytaunoB, P. ®. Uwuciaennele wMetoasl : ydeOHoe mocobue /
P. ®. T'unbmytnunos, K. P. XabuOymiuna ; MuHuctepcTBO 00pa3oBaHUS W HayKu
Poccun, Kazancknii HalMOHANIBHBINA UCCIEA0BATEIBCKUN TEXHOJOTUUECKUN YHUBEPCUTET.
— Kazamp : Kazanckuil HaIUOHAJBHBIM HMCCJIEIOBATCIHLCKUM  TEXHOJIOTHUYECKUMN
yuuBepcuter (KHUTY), 2018. — 92 c. : un. — Pexxum noctyna: mo moanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500887 (nara o6pamenus: 02.10.2024). —
bubmuorp.: c. 88. — ISBN 978-5-7882-2427-5. — TekcT : 31€KTPOHHBIH.

2. bana6xo, JI. B. Uucnennsie meTobl : yueOHoe ocobue : [16+] / JI. B. bama6xko,
A. B. Tomunosa ; CeBepHblii (ApkTuueckuii) (enepanbHbiii yHuBepcuter um. M. B.
JlomoHocoBa. — Apxanrensck : CeBepHbld (ApKTHUECKUil) (eaepanbHbIl YHUBEPCUTET,
2014. — 163 c. : cxem., Tabm., wi. — Pexum pgoctyma: mo moxmucke. — URL:
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https://biblioclub.ru/index.php?page=book&id=68363
https://biblioclub.ru/index.php?page=book&id=68380
https://biblioclub.ru/index.php?page=book&id=500887

https://biblioclub.ru/index.php?page=book&id=436331 (mara obpamenus: 02.10.2024). —

ISBN 978-5-261-00962-7. — TekcT : 371eKTpOHHBII.

TEJJEKOMMYHUKAIIMOHHOM CETU «AHTEPHET», HEOBXOIUMBbIX

V. IIEPEYEHb PECYPCOB UH®OPMALIMOHHO-

JUISI OCBOEHM S TUCIHATIIMHBI

Ne
nn

Ccblika Ha
HH(OpPMAIHOHHBIH

pecypc

HaumeHoBaHue pa3padoTku B
3JIEKTPOHHOM opMe

JoctynHocTh

http://www.biblioclub.ru

DIIeKTPOHHO-OMOINOTEUHAS
cucrema (3bC)
YHuBepcurerckas Oubmuorexa
OHJIANH

Peructparnus
000
YHUBEPCUTETCKHI
KOMIIBIOTED. B
HanbHEUIeM
VHIABUYJIbHBIN
HEOTPaHUYEHHBIN JOCTYI
h3 J000M TOYKH, B
KOTOPOW UMEETCsI 10CTYI
K cetu MIHTEepHET

qyepes

http://www.exponenta.ru

OO0pa3oBaTeabHBII
MaTeMaTHYeCKUM CailT,
colepXKalluii  MaTeMaTU4YeCKue
MaKeThl TUTSt MOAICPKKH
MIPOBOJIUMBIX 3aHATHH, a Takke
METOJIMYECKHE pa3paboTKu

Heorpanuuennsiii
JIOCTYTI

https://www.matburo.ru/

CrpaBoyHass uH(popMaMs 10
MaTeMaTHYECKUM JUCIUILINHAM

HeorpannueHHsrit
JOCTyII

http://allmath.ru

MareMatnueckuit ropra,
COAEpKaIMi pa3/ielibl: BbICIIAS
MaTeMaTHKa, IIPUKJIaIHAs
MaTeMaTHKa, LIKOJIbHAS
MaTeMaTHKa, OJIMMITNAHAS
MaTeMaTHKa.

HeorpannuenHsrit
JOCTYTI

http://www.e.lanbook.com

HNznarennpctBO «JIaHB»

Perucrpanus
To60H
YHUBEPCUTETCKHI
KOMIIBIOTED. B
JlabHEeNIIeM
WHUBU1yaJIbHBIN
HEOrpaHWYEHHBIN
Joctyn/

qepes

9BC «Opatity

BupTryanbHblid 4YUTaNBHBIA 3a11
y4eOHHMKOB U Y4eOHBIX MMOCOOUI
OT aBTOPOB M3 BEIYIIHUX BY30B
Poccun 1o 3KOHOMHYECKHM,
IOPUJIMYECKUM, TYMaHUTApHBIM,
MHXEHEPHO-TEXHUUYECKUM U
€CTECTBEHHO-HAayYHbIM

HaMpaBJICHUAM U

biblio-online.ru
Hoctyn nocne
perucTpauuu

9



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/

| | cnenmanbHOCTAM. | |

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UHOOPMAIIMOHHBIE CITIPABOYHBIE CUCTEMBI

Marematuueckass 0a3a JaHHBIX,
oxsareiBaromas okoso 4 000 000 | Jloctyn cBOOO HBII
JIOKyMeHTOB, u3 Oomee 3 000

1 ZbMATH xKypHasioB u 170 000 kHur mo zbmath.org
MaTeMaTuKe, cratuctuke, | Jloctyn cBOOO HBIIM
nHpopMaTuke, busuke,
€CTECTBCHHBIM HayKaM

OdunmanbHbII cait
9 MunucTepcTBa http://www.economy.gov.ru
SKOHOMHYECKOTO  Pa3BUTHUSA Jloctyn cBoGoHbiii
PO
[IpoBencHue JKCIIEPTHO-
AHAITUTHYECKUX pabot u
3 denepanbHblil moptan «bropo | mpemocraBieHne http://www.beafnd.org
HKOHOMHYECKOTO aHAIIU3a» KOHCY/IBTAMOHHBIX  ycIyr B JlocTyn cBoGo bl
oOnactu HKOHOMHUYECKOI
TIOJIUTHKH.

VII. JUOEH3UMOHHOE 1 CBOBO/HO PACITPOCTPAHSAEMOE
IMPOT'PAMMHOE OBECIIEYHEHUE
[Tpu peannzanuu y4eOHON AUCIUIUIMHBI IPUMEHSAETCS CIEAYIOUIEe JTUIEH3MOHHOE
1 CBOOOJIHO pacrpocTpaHsieMoe MPOrpaMMHOE 00eCTieueHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u np.

VIiIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEJICTBA OBYUYEHMUSI,
HEOBXOJAUMBIE JJISA OCYIMECTBJEHUA OBPA3OBATEJIBHOT'O
MPOLECCA IO JUCHUIIVINHE

VYyeOHBIC  3aHATHS  TPOBOJATCS B QyIUTOPHSX,  YKOMIUICGKTOBaHHBIX
CHEIUaIN3UPOBAaHHON MeOeNbl0, B TOM YHCIE CTAllMOHAPHBIMH WA TEPEHOCHBIMU
TEXHUYECKUMHU CPEACTBAMU O0YUCHUS (MIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocrosiTenbHas paboTa MPOBOJAUTCS B KaOMHETAaX, OCHAMIEHHBIX KOMIIBIOTEPHOM
TEXHUKON C BO3MOXXHOCTHIO MOJKIIOUEHUS K ceTH « HTepHeT» u obecrieueHneM J10CTyma
B DJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPE/ly YHUBEPCUTETA.
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