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o4Has ¢popma O0YHO-3204HAast 3ao4yHas popma
¢popma

Kype 4
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IIpakTnyeckne (ceMMHAPCKHE) 3aHATHSA 20

Kouncyabranuun -

®opma(bl) MPOMEKYTOYHOM ATTECTALUN 3auer

Kourtpous -

HNuble popmbl padoThl —
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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab wu3ydyeHusl 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 NPUOTMKCHHBIMA METOJaMU JUIS  pelleHus 3ajad
UHTEPIOJSAIUN, allpOKCUMAIUU, TPUOIKEHHOTO PEIICHUs] YPABHEHHUM, BO3HUKAIOIIUX
npu paboTe C TaHHBIMH U CPOPMHUPOBATH Y CTYIECHTOB MPAKTUYECKHUE HABBIKU PAOOTHI C
JAaHHBIMH W TPUOJMKEHHOTO PEIIeHUs 4YacThIX MPAKTHUECKUX 3aJad B 00JIacTH
MalIMHHOTO OOYYEHMsI, ONTUMHU3AIUN U UMUTAMOHHOTO 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, TUIMYHBIX Uil NPWIOKEHUW MAaTEMaTUKUA 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 MCCIIEOBAHUM €CTECTBEHHOHAYUYHBIX M HAy4YHO-TEXHUYECKHUX
npoOsieM, pa3pabOTKe TEOPUM YHUCIEHHBIX METO/AOB, AaHAIW3y H OOOCHOBAHUIO
aJITOPUTMOB, BOIMPOCOB, a TaKkKe Pa3padOTKU YHUCIECHHBIX METOJOB, CIHOCOOCTBYIOIIUX
MOBBIIEHUIO A()PEKTUBHOCTH BBIUUCICHUN W OTPAXKAIOMIUX POCT MPOU3BOIUTEIHLHOCTH
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,
IpernoJiaBaHle 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 00pa30BaTENbHOIO | 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 HpOrpaMMaM B
obnactu UCKYCCTBEHHOI'O
MHTEIJICKTa 1 POOOTOTEXHHUKH.

aCTIeKThI
nejarora
oOy4JeHwus,

Ymers:

- TPOEKTUPOBATH  KOMILJIEKC
yaeOHO-TTpodeccrnoHaIbHBIX
HeJIeH U 3aj1ad;

- HWCHOJB30BATh TEJArOTHYEeCKU
000CcHOBaHHBIE (DOPMBI, METOJIBI U
IPUEMBI OpraHu3aIH
JESATENIbHOCTH O00YYaromuxcsi IO
OCBOCHHMIO YUEOHOTO IpenMeTa,
Kypca, JUCIUTUIAHBI o
porpaMMam
npodeccuoHanbHOrO  00y4YeHHs,
cpeaHero  MpogeCCHOHAIBLHOTO
00pa3oBaHUs U JOMOJHUTEIbHBIM
po(heCcCUOHATIBHBIM IIpOrpaMmam
B 00JacTd  HCKYCCTBEHHOTO
MHTEJJIEKTa U pOOOTOTEXHUKH;

- ONpeneNniTh COAepKaHue 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.

3




nporpammam
npoecCHOHATLHOTO  O0y4YeHHS,
cpemHero  mpogecCHOHATBHOTO
06pa3OBaHI/I5'I 1 OOIIOJIHUTCIIbHBIM
npodeccHoHATBHBIM MTPOrpaMMaM
B o0lactu  HMCKYCCTBEHHOI'O
MHTEIJICKTA U POOOTOTEXHHUKH.

1. COAEP’KAHUE U OB BEM IUCHUIIJIMHBbI
€ YKa3aHHueM KOJIH4YeCTBA YaCOB, BblJIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4aroluxcsi
¢ nmpenoaasBartesieM (110 BHIaM Y4eOHBIX 3aHSITHI) U HA CAMOCTOATEIbHYI0 PadoTy

Ounas popma o0yueHust

Ne HaumeHoBaHue pa3ie/ioB U TeM Bceero AyauTopHbie Cam.
n/n 3aHATHA pao.

JIK 113 Jb

Paznen 1. HpﬂMbIe METOAbI PEHICHUA CHCTEM

JuHelHbIX ypaBHeHuil (CJIAY) 20 5 3 12
1 Tema 1. IlocranoBka 3agaun o pemenuun CJIIAY.
Uucno  oOycioBineHHOCTH  MmaTpuil.  Pemenue 7 2 1 4
npocrenmumx CJIAY.
2 Tema 2. Teopema o LDR-pa3noxeHun MaTpuubl,
WCIIOIB30BaHUE PA3JIOKEHUSI U €ro MoAuduKaIui
7 2 1 4

g pemwenus CJIAY. Anroputm LU-paznoxenus c
BBIOOPOM BEYIIETO HJIEMEHTA.

3 Tema 3. QR-pazmokeHume MaTpulbl H  €ro
ucnons3oBanue s pemenus CJIIAY. Marpuist
OTpa)KE€HUs M HUX CBOMCTBA. MaTpuIpl BpalleHUS U
ux cBoiictBa. QR-pasnoxkeHHe ¢  MOMOIIBIO 6 1 1 4
OpPTOTOHANILHBIX MaTpull (MaTpHl] BpalleHUs U
MaTpul oTpaxenus) i pemenus CJIAY

Paznen 2. HrepanmuMoHHBIE METOABI pelICHUS

12 3 3 6
CJIAY
4 Tema 4. OOmas XxapakTepHUCTUKAa HTEPAIIMOHHBIX
meronoB pemenus CJIAY  Merox mpoctoit 4 1 1 5

utepaunu pemenus CJIAY. Teopema o cxonumocTu
1 OLIEHKA MOTPEIIHOCTH.

5 Tema 5. Moaudukanum MeToa WTEPAIUA: METOJ
3eifnens, MeETON  penakcaluu. Teopembl O 4 1 1 2
CXOIMMOCTH METOJIa 3eUaes.

6 Tema 6. Teopema 0 CXOAMMOCTH CTallMOHAPHBIX
UTEPALMOHHBIX MeTONOB. Ee mpuMecHeHHe B
4acTHBIX ciydasx. Meron Pudapacona perieHust 4 1 1 2
CJIAY I'panuentHseiit Meton pemenus CIIAY.




Paznea 3. UnciieHHble MeTOAbI ANMPOKCUMAIIAN
Ta0MUYHBIX PyHKIMT

22

Tema 7. IlocTtaHoBKa 3amauM O pELIEHUU O
MPUOIKEHUN TaOTMYIHBIX GyHKIHA.
CyiecTBOBaHUE u €AMHCTBEHHOCTh
UHTEPIOJSIIMOHHOTO  monuHoMma.  CxoaumocTh
MHTEPHOJSIIIMOHHOTO MPOoIecca.

Tema 8. MHTEpHONAIMOHHBIN MOMMHOM B (dopme
Jlarpamxxa u B ¢opme Hprootona. OrmeHka
MOTPEIIHOCTH UHTEPIIOSILIMOHHOTO TOJMHOMA.

Tema 9. MHTEpHOJSIIMOHHBIA TMOJUHOM C Yy3JIaMHu
nmosimHOMOB ~ YeObimeBa. MeToJT HAMMEHBIITUX
KBa/IpaTOB MPUOIMKEHUS TAOIUYHBIX (PYHKIIHA.

10

Tema 10. IlousTue o CIUIaifHaX.
HNuTepnonsiiimoHHble CIUIaiHBl MEPBOr0 MOPSIKA.
WuTepnonupoBanue KyOMUYECKMMH  CIUIalfHAMHU.
EctecTBeHHBIII MHTEPHOISAIMOHHBIN  KyOMUeCKUN
CIUIafiH, €r0 MHUHHMAJIbHBIE CBOWMCTB. TaOIMYHBIX

GbyHKIHi.

Pa3nes 4. YnciieHHbIe MeTObI pelleHUs! 3a1a4u
Kommu ny1s1 00b1KHOBeHHBIX (¢ epeHnanbHbIX
ypaBHenuii (OY)

18

11

Tema 11. IlocTtaHoBka 3agau O YHCIEHHOM
pemienuun  OJ1Y. Ilonstue o0 CXOOUMOCTH U
YCTOMYHMBOCTH METOJOB UYHCJIEHHOTO pPEIICHUS
OLlY. OOmas xapakTepucTUKa MeToJ0B PyHre-
KyTThI.

12

Tema 12. Meronsl Pynre-Kyrrtel 2-oro mnopsnka,
BbIBOJI 001Iei (opmyibl, yacTHble ciaydan OleHka
MIOTPEIIHOCTH MeTO10B PyHre-KyTThI.

13

Tema 13. Meroabpl  KOHTpOJS  JIOKaJIbHOMU
BBIYUCIIUTEIIBHOM  IOTPELIHOCTH IIPU  pPELICHUU
ony.

10

3auem

Hmoezo 3a 8 cemecmp

72

20

20

32

HUTOIO:

72

20

20

32

MPOMEXYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO JUCHUIIJIVHE

OuHo-3204Has popma 00yUeHUS HE peau3yeTcs
3aounasi popma o0yueHHsI He peau3yercs

1. OEHOYHBIE MATEPHUAJIBI JIJISI TIPOBEJEHUS TEKYIIEA 1

Tekymias aTTectanus NpoBOAUTCA B (popMe KOHTPOIBHOU pabOTHI.

TunoBbie BApHAHTHI KOHTPOJIbHBIX PadoT
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Koumponvnaa paooma Nel

1. Beruncauth 3HaueHHe QYHKUUU ¥ U €€ IpelelibHble a0COJIOTHYIO U OTHOCUTENBHYIO
HOTPELIHOCTH, €CJIM H3BECTHbI MOTPEUIHOCTH €€ apryMeHToB. HallTu KommdecTBO BEpHBIX
3Havammx mudp GyHKIuU u (B MIMPOKOM M y3KOM cMmbiciie). [lapameTpsr Mu K 3agaHbl TOYHO.
JlanHblie OpaTh U3 TaOJIUIIBL.

=

No u by Yy m
1 |msm(x+ky) 3,15+£0,02 1.15£5% 2 |1,
2 |msm x+cos(l1+ky) 1,25 £0,002 1.26 =10% 3 |1.6
2. OnpenenuTh KOPHU YpaBHEHUS TpauuecKku U YTOYHUTH OJUH M3 HUX UTEPANMOHHBIMU

MeTonaMu (METOJOM JeJIeHHs OTpe3Ka IomojiaM, MeToJoM HproToHa, METOoJOM MpOCTOi
urepanuun) ¢ TouHocThio 0,01:

wn

. ¥ +2x+2=0

3
2. xT=2x+2=0
3. Pemuth cucremy ypaBHeHHI MeTo10M ['aycca wim oOpaTHOW MaTPHIIH:
Ax) +x, + x5 +2x, =2
4. Pemmute CJIAY wurepauuoHHbiMH MeTonamu ¢ TouyHocThio 0,01 mpu 3amaHHOM
HavyanbHOM npubmmkenun (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 —Sxy =m+2

20e m — HOMEp BapuaHTa.
5. Pemnth cuctemy ypaBHEHUI METOJAOM MPOTOHKM (WJIM HMTEPALMOHHBIM METOJOM C
touHocThio 0,01):

— :-\‘1 + 2;\'2 _OSJ\*‘% - O

.\'3 _3;\‘3 _.;\‘4 — 2

.:\'3 + 2.:\'4 - 2

20e m — HOMEp BapHaHTa.
Konmponvnan paooma No2

1. Pemmtp cucreMy HENWHEHHBIX YypaBHEHUH OJHUM U3 HUTEPAIMOHHBIX METOJIOB
(meronom HproToHa, mpocThIX uTepauui, 3eiaens) ¢ Tounoctsro 0,01:



sm(x—1)=13—-y
x—sm(y+1)=08

2. TlocTpouTh WHTEPIONALMOHHBIE MONWHOMBI Jlarpamka um HpoTOHA MO 3agaHHBIM
TOYKaM:

1
1

X 1
1

|

3. Haiitu 3Hauenue QpyHKIIMN, 3aJaHHBIX TaOMHYHO TIpU X=1,1 ¢ MOMOIIBIO KyOMYECKOTO
cILIaliHa.

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 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. BpIUKMCIUTH UWHTErpaj, HCHONB3Yys KBaapaTypHble (QOpPMYJbl MPSIMOYTOJIbHUKOB,
Tpanenuit u napadon (CUMIICOHA), MPU 3aIaHHOM YHCJIE HHTEPBAJIOB N:

4
j(2x2 —~/x+2)dx n==6

5. Pemute 3amauy Komu metomom Diinepa, MoaudUIMpOBaHHBIM METOJOM OJijepa u
Meroaom Pynre-Kyrra Ha 3agaHHOM oTpe3ke:

r

vy =3+2x—y v(0)=2, xe[0; 1], h=0.2

ITpoMexyTouHas arrecTranusi OOy4arOIIMXCs OCYILECTBISETCS B (opMe 3adera C
OLICHKOM C MCMOJIb30BAHUEM CIIETYIOIINX OLEHOUYHBIX MATEPUAJIOB!

Bomnpocsl k 3auery
(8 cemecTp, ouHas popma o0yueHNs)

1. TTocranoBka 3agauu o pemenun CJIAY. Pemenne npocreimux CJIAY

2. llonsatue o uncne o0yCIOBIEHHOCTH MaTPHUIIbI

3. Pemenne CJIAY MeTonamMu, OCHOBAaHHBIMM Ha TPHUAHTYJSIIMM MATPULIBI CUCTEMBI.
Teopema o LDR-pasnoxenuun. LU-pasznoxenue ms pemenus CJIAY obmero Buma.

4. LDLT- paznoxeHue s CHUMMETPUYHOM MaTpUllbl. MeTon KBaJpaTHOTO KOPHS
pemienus CJIAY 11 CHMMETPpUYHONW MAaTPHUILIbI

5. Metoasl pemienus CJIAY, ocHoBanHbie Ha QR-paznoxxeHuu

6. QR-paznokeHue ¢ UCMoIb30BaHUEM OPTOTOHAIBHBIX MATPUI] OTPAKECHUS U BpaIlleHUS.
7. Meton optoronanuzanuu pemeruss CJIAY nis maTpuiisl 00IIero Buaa

8. XapakTepuCTHUKa UTEPALITMOHHBIX METOI0B pemieHus CJIAY



9. Merton mpocteix utepauuii pemenus CIIAY. Teopema o cxoaumoctu. OrneHka
HNOTPEIIHOCTH.

10. Heobxoaumble M IOCTATOYHBIE YCIOBUS CXOAMMOCTH METOAA MPOCTHIX HUTEparui
pewenust CJIAY

11. Momudukanun metona urepanuii pemenus CJIAY (anroputmel Metona 3ewmens,
METO/1a PEeIaKCcaIiu.)

12. Teopema 0 CXOOAUMOCTH U OLIEHKA OTPEMIHOCTU METOAA 3eAes.

13. IlpumeHeHne TeOpEMBI O CXOJAUMOCTH CTAIMOHAPHBIX UTEPALIMOHHBIX MPOLIECCOB IS
pemierns CJIAY ¢ cuMMETpUYHON MOJIOKUTEIBHO-0NPEIEIEHHON MAaTPULIEH.

14. I'paguenTHsiil MeTog pemenust CJIAY.

15. IlocTraHoBKa 3a/1a4u O NPUOIMKEHUN TAOJIMYHBIX (DYHKIIUI

16. CymecTBOBaHNE U €IMHCTBEHHOCTh HHTEPHOJSLIMOHHOTO TIOJIMHOMA

17. MaTepnonsunoHHblii moauHoM B popme HeroToHa 1 B popme Jlarpanxa

18. KoHeuHBlE pa3HOCTM M pa3lelCHHbIE pa3sHOCTH M HX HCIOIb30BAaHUE JUIS
IIPEICTABIICHNS] HHTEPITOJISILIMOHHOTO ITOJIMHOMA.

19. OueHka NOrpenIHOCTH UHTEPHOSIUOHHOTO TIoJMHOMa B (hopMme Jlarpanxka

20. aTepnossinOHHbBIN HOJIMHOM C Y€OBIIIEBCKUMHU y3JIaMU

21. Ilpubnuxenue TabNMUHBIX QYHKIUI METOI0M HAaUMEHbILINX KBAJApPaTOB

22. IlonsTue o craiHax. IHTEpIOJISILMOHHbIE CIUTAMHBI IEPBOTO MOPSAAKA

23. UnTepnonupoBanue KyOUUECKUMU CIUIaiiHAMHU.

24. EctecTBEeHHBIN KyOUUeCKUH CIJIaiiH, €r0 MUHUMHU3UPYIOIUE CBOMCTBA.

25. IlocTranoBka 3aaun uncieHHoro pemenus OY.

26. BeruncnurenbHas cxema uis pemenus O/Y: cxonumMoCTh U yCTOWYHUBOCTh

277. Metonbl Pynre-KytTel. OO1ias xapakTepuCTHKA.

28. Metoabl Pynre-KyTTel 2-oro nopsiaka. O6mast hopmyia.

29. YactHele cnyyan Meto10B PyHre-KytTsl 2-0ro nopsiaxa.

30. [IpakTuueckoe ucnonab3oBanue MeTo10B Pynre-Kyrrel. Ouenka Pynre.

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJINUMOW JUISI OCBOEHMS
T CTUTLIAHBI

4.1. OcHoBHAsI JIUTEPATYypa

1. OpemkoBa, M. H. UncneHHbIE METOJIBI : TEOPUS U AJITOPUTMBI : YdeOHOE mocolune
: [16+] / M. H. OpemkoBa ; CeBepHblii (ApkTHueckuil) denepanbHblii YHUBEPCUTET HM.
M. B. JlomonocoBa. — Apxanrensck : CeBepHblii (ApkTuueckuid) (enepanbHbIN
yHuBepcutet, 2015. — 120 c. : cxeM., Tabn. — Pexxum nmocrymna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=436397 (nara obpamenus: 02.10.2024). —
bubnuorp. B kH. — ISBN 978-5-261-01040-1. — TekcT : 37I€KTPOHHBIH.

2. ®opmanen, B. ®. Yucnennoie Metoanl : yueOHuk : [16+] / B. @. ®opmarnes,
. JI. PeBu3nukoB. — MockBa : ®@uszmartiout, 2006. — 399 c. — Pexum pnocryma: mo
moanucke. — URL:  https://biblioclub.ru/index.php?page=book&id=69333 (mara
obpamenus: 02.10.2024). — ISBN 5-9221-0479-9. — TekcT : 31€KTPOHHBII.



https://biblioclub.ru/index.php?page=book&id=436397
https://biblioclub.ru/index.php?page=book&id=69333

4.2. JlonotHUTEJIbHAS JUTEPATypa

1. TunemytaunoB, P. ®. UYwuciaeHHble MeETObI yyebHOoe mocobue /
P. ®. l'mmemytaunoB, K. P. XabuOymiuna ; MuHHCTepcTBO 00pa3oBaHUS W HAyKH
Poccun, Kazanckuii HallMOHAJIBHBIN UCCIIEI0BATENLCKUI TEXHOIOTUYECKUI YHUBEPCUTET.
— Kazanp : Kazanckuéi HallMOHANBHBIA HCCIEAOBATEIbCKUN  TEXHOJIOTMUYECKHM
yauepcuter (KHUTY), 2018. — 92 c. : min. — Pexxum gocryna: nmo nmoamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500887 (mara obpamenus: 02.10.2024). —
bubmuorp.: c. 88. — ISBN 978-5-7882-2427-5. — TekcT : 37I€KTPOHHBIIA.

2. bana6xo, JI. B. Uucnennsie MeTobl : yueOHOe Ttocodue : [16+] / JI. B. bama6xko,
A. B. Tomunosa ; CeBepHblili (Apkruueckuii) (enepanbHbiii yHuepcuter um. M. B.
JlomoHocoBa. — Apxanrensck : CeBepHbId (ApKTHUECKUil) (eaepanbHbIl YHUBEPCUTET,
2014. — 163 c. : cxem., Tabm., win. — Pexum poctyma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=436331 (mara oopamenus: 02.10.2024). —
ISBN 978-5-261-00962-7. — TekcT : 2IEeKTPOHHBIH.

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHMKALIMOHHOM CETU «MHTEPHET», HEOBXONMBIX
JUISI OCBOEHMS TUCIATIIMHBI

Ccplika Ha
UHGopMaLMOHHBIH

pecypc

Ne
1101

HaumeHoBaHue pa3padoTku B

N JoctynHocTh
3JIEKTPOHHOM popMme

DIEeKTPOHHO-OMOINOTeYHAs Perucrpanus yepes

http://www.biblioclub.ru

cucrema (3bC)
YHuBepcurerckass OubIuoreka
OHJIANH

JIF000I
YHUBEPCUTETCKHI
KOMITBIOTED. B
najpHeleM
VHIUBUYyJTbHBIN
HEOTPaHUYEHHBIN JOCTYI
h3 JII000M TOYKH, B
KOTOpPOM MUMEETCS TOCTYII
K cetu MIHTEepHET

http://www.exponenta.ru

O06pa3oBarenbHBIN
MaTeMaTU4YeCKUn CaiT,
coJiepXkKalii MaTeMaTH4ecKue
MTaKeThI TUIst MOJICPIKKH
MPOBOAMMBIX 3aHSTHH, a TaKkxke
METOJIMYECKHe pa3paboTKu

HeorpannueHHsrit
JOCTYTI

https://www.matburo.ru/

CrpaBoyHass uH(pOpMaAIMS 10
MaTeMaTHYeCKUM JUCIUILINHAM

HeorpannuenHsrit
JOCTyTI

http://allmath.ru

MareMarnueckuit rnopra,
COZEpKaIMi pa3/ielibl: BhICIIAS
MaTeMaTHKa, IIPUKJIaIHAs
MaTeMaTHKa, LIKOJIbHAS
MaTeMaTHKa, OJIMMITUAHAS
MaTeMaTHKa.

HeorpannuenHsrit
JOCTYTI

http://www.e.lanbook.com

HNznarennctBO «JIaHb)

Peructparus
000

qyepe3



https://biblioclub.ru/index.php?page=book&id=500887
https://biblioclub.ru/index.php?page=book&id=436331
http://www.exponenta.ru/

YHUBEPCUTETCKUI
KOMIIBIOTED. B
nalpHenIeM
VHIUBULYAJIbHBIN
HEOrpaHWYCHHBIN
JOCTyT/

Bupryansusiii  uuTansHb  3a1 | biblio-online.ru
y4eOHUKOB M y4eOHbIX mocobuit | Jloctyn mocne
OT aBTOPOB W3 BEAYIIMX BY30B | pErHCTpaIlluU

Poccnu 1o 3KOHOMHYECKHM,

6 | ObC «OpaiiT» IOPUANYECKUM, TYMAaHUTAPHBIM,
WHXEHEPHO-TEXHUYECKUM u
€CTECTBEHHO-HAYYHBIM
HaIpaBJIECHUAM u
CHEIUAIBHOCTSIM.

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UHO®POPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Marematuueckass 0a3a JaHHBIX,
oxsatbiBatomas okono 4 000 000 | Jloctyn cBOOOMHBIN
JIOKyMeHToB, u3 Oomee 3 000

1 ZbMATH xypHaioB u 170 000 kuur mo zbmath.org
MaTeMaTHKe, craTuctuke, | JJoctyn cBoOOAHbII
nH(pOpMaTHKe, ¢busuke,
€CTECTBEHHBIM HayKaM

OdunmanbHbIi cauT
5 MuHucrepcTBa http://www.economy.gov.ru
HSKOHOMHYECKOTO  Pa3BUTHS Jloctyn cBoGoHbiii
PO
[IpoBenenue JKCIIEPTHO-
aHATTUTUYECKUX pabot U
3 denepanbHblil moptan «bropo | mpemocraBieHne http://www.beafnd.org
HKOHOMHYECKOTO aHAJIN3a» KOHCYTBTALMOHHBIX  YCIyT B JlocTyn cBoGoHbiii
oOnactu HKOHOMUYECKOM
TIOJIUTHUKH.

VIl. JMIHIEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INPOIT'PAMMHOE OBECIIEYEHHUE
[Ipu peanuzaruu y4yeOHON TUCHUIUIMHBI MPUMEHSETCS CIEAYIOIIee JTUIEH3MOHHOE
1 CBOOOHO pacpoCTpaHsIeMOe MPOrpaMMHOe o0ecTieUeHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u np.

VIlIl. OBOPYTIOBAHUE U TEXHUWUECKHUE CPEJCTBA OBYUEHMS,
HEOBXOJIMMBIE JJISI OCYIIECTBJIEHUS OBPA3OBATEJIBLHOIO
MPOLIECCA MO JUCHUTUIMHE
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https://lib.tusur.ru/ru/resursy/bazy-dannyh/ebs-yurayt
https://biblio-online.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
https://zbmath.org/
http://www.economy.gov.ru/
http://www.beafnd.org/

VYuebHple  3aHATHS ~ TPOBOIMATCS B AyJUTOPHSIX,  YKOMIUIEKTOBAaHHBIX
CTHCIMATM3UPOBAHHON MeOenbl0, B TOM YHUCJE CTAllMOHAPHBIMH WM TIEPEHOCHBIMU
TEXHUYECKUMHU Cpe/ICTBaMHU 00y4ueHHUsI (MPOEKTOpP, FIKPaH, KOMIILIOTEP/HOYTOYK).

CamocrosiTenbHast padoTa MPOBOJAUTCS B KAOMHETAX, OCHAIIEHHBIX KOMIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUCHUs K ceTh «HTepHeT» u o0ecneyeHneM TocTymna
B DJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHHBEPCUTETA.
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