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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

eab M3yyeHUus1 JUCUMIIMHBI: (pOPMHPOBAHUE Y CTYICHTOB TEOPETHYECCKUX 3HAHMI
Y MIPAKTUYECKUX HABBIKOB 10 OCHOBAM MPUMEHEHHUS YUCICHHBIX METOOB JIJIsl PEIICHUS PAa3IMUHbIX
3agad. Kpome TOro, 1enpi0 OCBOCHHUS AMCLUUILUIMHBI SIBISIETCS O3HAKOMHUTH CTYJIEHTOB C MPUOIIU-
JKEHHBIMA METOJaMH JUIsl PEIICHUs 3a7ad WHTEPIOJSAIUH, allIPOKCHMAIINN, TPUOIMKEHHOTO pe-
HICHHs] YpPaBHEHUH, BOZHUKAIOIIUX MPH paboTe ¢ JaHHBIMU U c(OPMHUPOBATH Y CTYACHTOB MPAKTHU-
YeCKUe HABBIKU Pa0OTHI ¢ NaHHBIMH M MPHUOIMKEHHOTO PEIICHUS YacThIX MPAKTHUYECKUX 3371a4 B
o0yacTu MalIMHHOTO 00yYeHHs, ONTUMHU3AIMHA U UMUTALIMOHHOTO MOJEIUPOBAHUS.

3ajaum u3y4eHus QM CIUTIAHbI:

-(opMupoBaHNE HABBIKOB B 00JACTU CO3JIaHHs aITOPUTMOB YHCICHHOTO PELICHHS 3a1ad
ainreOpbl, aHaU3a, JUQPepeHINaTbHbIX YPABHEHNH, MaTEMAaTHUYECKON (PU3UKH, TEOPUU BEPOSATHO-
CTeH M CTAaTUCTHKH, TUMUYHBIX IJIS MPHJIOKEHUH MaTeMaTHKH K Pa3IUYHBIM OOJIACTSIM HAyKH U
TEXHUKHU;

-pa3BUTHE CIOCOOHOCTH MOHUMATH JIOTUKY M CMBICI BBIYMCIUTEIBHBIX ONEpAIfii, IpoIe-
Zyp ¥ METOJIOB YHCIEHHOTO PEIICHUs MaTEMaTUYECKUX 3aad,;

-U3y4ECHHE OCHOBHBIX METOJOB K IIOCTAHOBKE W IPOBEICHHUIO YHCICHHBIX U JKCIIEPUMEH-
TaJIbHBIX MCCJIEOBAHUI €CTECTBEHHOHAYUHBIX M HAyYHO-TEXHUYECKUX MPoOieM, pa3paboTke Teo-
pHUH YUCIICHHBIX METOOB, aHATH3y U 00OOCHOBAHUIO AITOPUTMOB, BOIIPOCOB, a TAKXKE Pa3padOTKU
YUCJICHHBIX METOJIOB, CIIOCOOCTBYIOILMX MOBBIMIEHUIO 3()()EKTUBHOCTU BBIYMCIECHUN U OTpa)aro-
IIMX POCT MPOU3BOAUTEIBHOCTU COBpeMEHHBIX DBM.

Mecto aucuunmiaunbl B crpykrype OIIOIL: peamusyercs B paMkax Bapua-
TUBHOM "acTu 6s0ka b1. JluctumianHel (MOIyH).

Ilnanupyemsie pe3yJabTaThl 00YYeHHUs] 10 TUCIHUILIMHE!

Kon IInanupyemsble pe3yJbTaThl 00y4YeHHS
Nuaukaropsl KoMIeTeHIIUH
KOMITETeHLIMH 10 JMCIHUIIHHE

YK-2 3HaTh: 3Haer:

- CHOC06BI HpOGKTI/IpOBaHI/Iﬂ peIIICHI/ISI -TCOpCTI/I‘IeCKI/IC OCHOBBI HOCTpOGHI/ISI McE-
KOHKPETHOM 3aJ]aui MPOEKTa, ONpe/ie- | TOAOB YHCIEHHOTO pElIeHUs aaredpan-
JICHUS OIITUMAJIBHBIX CHOCO6OB cCc pe- YCCKUX " TpaHCIleH)IGHTHI)IX ypaBHeHI/H\/JI;

LICHUSA, UCXOIA U3 JEHUCTBYIOIUX MIpa- | - TEOPETUYECKUE OCHOBBI METOJI0B
BOBBIX HOPM M UMEIOIINXCS PECYPCOB M| PEIICHMS CUCTEM JIMHEWHBIX U HEJIMHEW-
OTpaHUYECHUU; HBIX YPaBHCHUMH;

- TCOPECTUICCKHUE OCHOBBI ITOCTPOC-
HUS AJITOPUTMOB MHTCPHOJISALINHA

YMmerThb: YmMmeer:

- (hopmynHpoBaTH COBOKYMHOCTH B3a- | -aHATU3UPOBATH MMOCTABJICHHYIO 337a4y U
MMOCBSI3aHHBIX 33/]1a4 B paMKax M0- | BBIOpATh MyTH €€ pelieHus;
CTaBJICHHOM 11eTu paboThI, obecre- - ONTUMHU3HPOBATH UCIIOIb3YEMbIE
YHUBAOIUX €€ JOCTHXKECHUE, BBIYUCIINTCIIBHBIC aJIFOPI/ITMBI;

- KaYeCTBEHHO pelIaTh KOHKPETHBIE 3a-
Jauu (McclieJoBaHUs, TPOEKTa, Aes-
TEJIbHOCTH) 32 YCTAHOBJICHHOE BpEMS;

Baagern: Baageer:

- HaBBbIKaMU OMPEJICTICHUS 0KH/1ae- -IIPAKTUYECKUMHU BBIYHCIIMTEIILHBIMU
MBIX peBy.]'II)TaTOB peHIeHI/ISI I10CTaB- HaBbIKaMH peHIeHI/Ifl HpI/IKJ'Ia)IHI)IX 3aga4d C
JIEHHBIX 3a71a4; WCIIOBb30BAHUEM CPEJACTB MAKETOB KOM-

- HABBIKAaMH Hy6JII/I‘—IHOFO HpC}ICTaBHe- HBIOTepHOI)’I MaTE€MaTUuKH,

HUS Pe3yNbTaTOB pEUIEHUs 3a/1ad Uc- | - CIIOCOOHOCTBIO  CaMOCTOSITEILHO
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CJICOOBAaHUs, ITPOCKTA, ACATCIIBHOCTH.

MOIOJHATh 3HAHUS B 00JACTH BBIYUCIIHU-
TENBLHBIX
METOJIOB.

INKC-1

3HaTh:

- CYIIHOCTh W TIOHATHE HH(OpPMAIH-
OHHON 0€30IMacHOCTH, XapaKTepUCTH-
Ky €€ COCTaBIISIOIINX, WCTOYHHKU
yrpo3 W Mepbl MO UX MpeAoTBpalle-
HUIO;

- METOABl U CPEACTBA YIPABIICHUS
nH(pOpMaITMOHHOW 0€30MacHOCThIO, a
TaKk)K€ OCHOBHBIE TOJIXOJBI K pa3zpa-
00TKe, pealu3aluy, SKCITyaTaluu,
JTUATHOCTHKE, aHAIU3y, COMPOBOXKJIEC-
HUI0O U COBEPILIECHCTBOBAHUIO CHUCTEM
3aMU Tl UHOOPMALIUH.

3Haer:

-OCHOBHBIC MPUOINKCHHBIE METOJBI IS
pelieHust 3a/1a4 WHTEPHOJISAINH, aIpPOK-
CUMAINK, TPHOMIKEHHOTO  PEIICHUs
ypaBHEHUH, UX OTPaHUYEHHUS W O0JACTH
NPUMEHEHHUs, KJIacChl 3a/ady BBIYUCIIH-
TEILHONH MaTeMaTUKH M UX ITOCTAHOBKH,
CIOCOOBI TTOCTPOSHUS YHCIICHHBIX METO-
OB, HCTOYHHUKK OIIMOOK, IIOHHMAaHUE
CXOJIMMOCTH W YCTOWYHMBOCTH aJTOPHUT-
MOB YHUCJIEHHOTO pEIICHHsS 3aJa4 MaTe-
MaTHYECKOr0 aHajaW3a W JIMHEHHOM ajl-
re0psr,

Ymersn:

- OLICHMBATh 3alllMIIEHHOCTb, KJIACCH-
(GUIMpPOBaTH OCHOBHBIE YIPO3bl, 0OeC-
neyuBarb MH(OPMALMOHHYIO  Oe3-
ONAaCHOCTh KOMIIBIOTEPHBIX CHCTEM,
OpUMEHSST HEOOXOJMMBIE IMPOrpaMM-
HO-aNMapaTHble CPEeICTBA U CUCTEMBI
3alUTh HHQOpPMAIHH;

- IPUHUMATh YIpaBICHYECKHE H a-
MHUHHMCTPATUBHBIE pelleHust B cgepe
3alUTHl HH()OpMAIUK.

Ymeer:

- peaJau30BBIBaTh U3YyUYEHHBIE AJITOPUTMBbI
B IPOTPaMMHOM KOJI€, BBIIENATh MOJ3a-
Jady, Tpedyrouue npuoIKEHHOTO YHC-
JIEHHOTO pelleHMs,

- KOHCTPYHPOBATh BBIYMCIUTENbHBIN all-
TOPUTM U PEANHU30BBbIBATH €r0, MOJIy4aTh
Y KCII0JIb30BAaTh HAa IMPAKTHKE allpUOpHbIE
U aloCTEpUOpPHBbIE OLEHKU, OPHUEHTHUPO-
BaTbCsl B MAaTEMAaTHYECKOM aIlapare, uc-
II0JIb3YEMOM JUIsI IOCTPOEHUSI METO/I0B,

- paboTaTh CO CpaBOYHOH JINTEPATYypoOil,
TECTUPOBaTh U MPOBOJUTH CPABHUTENb-
HBI aHalIM3 pPa3HbIX METOJOB DPELICHUS
TUIOBBIX 33/a4,

Baagern:

- KaTeropHalbHBIM ammaparoM B 00-
JacTH O0ecIeueHus KOMIUIEKCa Mep
M0 aJMUHUCTPUPOBAHUIO W JUATHO-
CTHKE CHCTEM 3allluThl HH()OPMALINH;

- TIpaBUJIaMH, METO/IaMH, CPEACTBAMH,
[poueaypaMu yIpaBiIeHUs U aAMUHHU-
CcTpupoBaHusi WHGOPMAIMOHHON 0e3-
OITaCHOCTBIO OOBEKTA.

Baapeer:

- HaBBIKAMM HCIIOJIb30BAHUS METOJIOB
MPUOIMKEHHOTO pEelIeHUs], NPUMEHATh
WX TPU MOJECIMPOBAHUU PEATbHBIX CUTY-
arui;

- MeToJlaMU TPUOIMKEHHOTO PEIICHUs,
HpI/IMeHﬂCT nux HpI/I MOJIGJ'II/IpOBaHI/II/I pe-
aJbHBIX CUTYyAaIUH.

Il. COAEP’KAHUE U OB BEM JUCHUIIJIMHBI

€ YKa3aHMEM KOJMYeCTBA YACOB, BbIICJECHHbIX HA KOHTAKTHYIO pa0d0Ty 00y4alouuxcs
c npenoaasareJieM (10 BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSATEJIbHYIO padoTy

Ounasi popma o0yueHMsI

n/n

HaumeHoBaHue pa3ieioB U TeM

AyIHMTOpHBIE 3aHSA-

Bcero THS Cam.

pao.

JK | m3 | Js




Pasnean 1. IlpsiMble MeTOAbI pelIeHUs] CHCTEM
JuHeiHbIX ypaBHeHuii (CJIAY)

24

12

Tema 1. IlocranoBka 3agaun o pemenuun CJIAY.
Uwucno oOyCIOBICHHOCTH MaTpuil. PemieHue mpo-
creiimux CJIAY.

Tema 2. Teopema o LDR-pa3noxeHun MaTpulibl,
UCIOJIb30BAHUE PA3JIOKEHUS U €ro MOoAU(UKaIUii
i pemienus CJIAY. Anroputm LU-paznoxenus ¢
BbIOOPOM BEYIIETO HJIEMEHTA.

Tema 3. QR-paznoxeHue MaTpuilbl U €ro UCIOJb-
3oBaHue s pemenus CJIAY. Marpunsl otpaxke-
HUS UM UX CBOWCTBA. MaTpulbl BpalleHUs U HX
cBoiicTBa. (QR-pasnoxeHue ¢ MOMOIIbIO OPTOro-
HAJIBHBIX MaTpHIl (MaTpULl BpaLlleHUs U MaTpUIl OT-
paxenus) aus pewenus CJIAY

Paznen 2. UrepaumoHHble MeTOAbl peLICHHUS
CJIAY

30

18

Tema 4. OOmas XapakTepUCTHKA HTEPAIMOHHBIX
meroaoB pemenuss CJIAY Meron npoctoii utepa-
uun pemenus CJIAY. Teopema 0 CXOAMMOCTH M
OLIEHKA MOTPEIIHOCTH.

10

Tema 5. Monudukamun MeToAa UTEPAMHA: METOJ
3elens, MeTof penakcauuu. TeopeMbsl 0 cxonu-
MOCTHU MeToJ1a 3eiuens.

10

Tema 6. Teopema 0 CXOOUMOCTH CTallMOHAPHBIX
UTEPALIMOHHBIX METONOB. Ee mpuMeHeHne B 4acT-
HBIX ciiydasx. Meron Puuapacona pemenust CJIAY
I'paguentHslil Merox pemenus CJIAY.

10

Pa3znen 3. UncjieHHbIe MeTOAbI ANINPOKCUMALMHA
Ta0TUYHBIX QPyHKIMHT

48

12

12

24

Tema 7. IlocTaHOBKa 3a1ayu O PEIICHHH O IpPHU-
OommkeHun TabaumuHblx QyHkmi. CyliecTBoBaHMe
U eJIMHCTBEHHOCTh HMHTEPIOJSIIMOHHOTO MOJIUHO-
Ma. CX0IMMOCTh MHTEPIOJSAIMOHHOIO Tpoliecca.

10

Tema 8. VHTepnodsiuOHHBIN MOIMHOM B (opme
Jlarpanxa u B ¢opme HproTtona. Onenka morper-
HOCTH MHTEPHOJISIIUOHHOTO IMOJIMHOMA.

14

Tema 9. MHTEpNOJALMOHHBIN MOJIMHOM C y3J1aMHU
nonuHoOMoB  YeOplmeBa. MeToq  HaMMEHBIIMX
KBaJIpaTOB MPUOIMKEHUS TaOJIUYHBIX QYHKIIUH.

10

10

Tema 10. Ilonsatue o crumaitHax. MHTEepnonsiunoH-
HBIE CIUIAlHBI MEpBOTO nopsaka. MaTepnoauposa-
HUE KyOMuYecKUMH criaiiHamu. EcTecTBEeHHBIN HMH-
TEPHOJSUOHHBIN KyOU4YecKuil CIuUlaifH, ero MUHH-
MaJbHbIE CBOMCTB. TAOMUYHBIX ()YHKIIUHA.

14




Pasznen 4. UncineHHble MeTOAbI pelIEeHUS 32/1a4U
Komm pisi 00bIKHOBeHHBIX IH(pdepeHIuaIb-
HbIX ypaBHeHuii (OY)

42

12

12

18

11

Tema 11. ITocTaHOBKa 3a7a4M O YHUCICHHOM pellie-
nun OJ1Y. IloHaTHe 0 CXOAUMOCTH M YCTOMYMBO-
CTH MeTon0B yHcieHHoro pemenus OJIY. OGmias
XapakTepucTuKa MeTonoB PyHre-KyTTsl.

14

12

Tema 12. Metoasl Pynre-KyrTsl 2-oro mnopsaxa,
BbIBOJ] 0011ei hopMyiibl, yacTHbIe ciaydan OneHka
IIOrpeHOCTU MeTOI0B PyHre-KyTTsl.

14

13

Tema 13. MeToabl KOHTPOJIA JTOKAJIBHON BBIYUCIIU-
TENbHOMN NorpemHocty npu pemenuu OLY.

10

3auem c oyernkoti

B T. 4. IIPAKTUYCCKAA IIOATOTOBKA

HUmoeo 3a 5 cemecmp

144

36

36

72

HUTOIO:

144

36

36

72

OuyHo-3204Has1 popma o0yueHHs
HE peann3yercs

3aouHast popma o0yueHust
HE pealin3yercs

I11. OEHOYHBIE MATEPHAJIBI JJIs1 MPOBEJAEHWS TEKYIIIEA U

MPOMEKYTOYHOM ATTECTALIMM OBYYAIOIMXCS MO JUCILIHU-

IJIMHE

Texymras arrecranus IpoBOAUTCS B (hOpME KOHTPOJIHHOU PabOTHI.

TunoBbie BApHAHTHI KOHTPOJILHBIX PadoT
Konmponvnan paboma Nel

5 cemecmp, ounasn gpopma odyuenusn

1. BoruncnuTh 3HaueHuEe QyHKUIUU u U €€ IpelebHble a0COTIOTHYIO U OTHOCUTENBHYIO I10-
IPELIHOCTH, €CJIM U3BECTHBI MOIPEIIHOCTH €€ apryMeHTOB. HallTh KOJIMYecTBO BEPHBIX 3HAYALINX
udp GyHKIMH u (B IIMPOKOM M y3KOM cMbicie). [Tapamerpsl mu K 3amanbl TouHo. [laHHbIC OpaTh
U3 TaOJIMIIBIL.

Ne u X ] k
1 msm( x +ky) 3.15+0.02 1.15+£5% 1.5
2 |msm x+cos(l+ky) 1.25+0.002 1.26 £10% 1.6

2. OmnpenenuTh KOPHU ypaBHEHUsS TpadUuecKd W YyTOYHHUTH OJWH U3 HUX WUTEPAMOHHBIMU
MeTOJIaMH (METOIOM JICJICHUs OTpe3Ka MomoJiaM, MeTooM HbloToHa, METOI0M TTPOCTOM UTEPAIIHH)
¢ TounocTrro 0,01:

L. X 4+2x+2=0

3
2. xT—2x+2=0

3. Pemmuth cuctemy ypaBHeHuit MetooM ["aycca mim oOpaTHON MaTpHIIbL:




Ay +x, +x3+2x, =2
X, +3x, +2x; —x, =2
2x; —x, +5x; +3x, = -1
Axp+5x; +4x; —4x, =8

4. Petuts CJIAY urepaniioHHbBIMM MeTO1aMu ¢ TouyHOCTHIO 0,01 pu 3a1aHHOM HaYaJIbHOM
npubmmkenuu (0,7m; 1; 2; 0,5):

3x+X; — X3 +X, =3m
Xy —4x, +x;—x, =m—06

—x; +x, +4x; +x, =15-m

X +2x, +x3 —5xy =m+2

2de m J[JHOMEp BapHaHTA.

5. Pemmnth cucreMy ypaBHEHHI METOAOM IHPOTOHKH (WJIM UTEPAIIMOHHBIM METOJIOM C TOY-
HocThio 0,01):

- .\'1 + 2:\‘2 _OS-\‘S - 0

.:\'3 _3.:\'3 _:\°4 — 2

:\’3 + 2.:\’4 - 2

20e m [JJHOMEp BapHaHTA.

Konmponvnas paooma No2
5 cemecmp, ounasn gpopma odyuenusn

1. Pemuth cucreMy HEMHEWHBIX YPAaBHEHUM OJTHUM U3 UTEPALMOHHBIX METOJOB (METOIOM
HeroToHa, npocThix utepanuii, 3eiaens) ¢ TouHocTbo 0,01:

sm(x—1)=13-y
{_x —sm( y+1)=0,8
2. ITocTpouTh UHTEPNOISIIMOHHBIE TOTMHOMBI JIarpanka 1 HproTOHA 10 33 JaHHBIM TOYKaM:
4
|

X 1
s 1

|

3. Haiitu 3Hauenue yHKUMH, 3a1aHHBIX TaOau4HO mpH X=1,1 ¢ MOMOIIbIO KyOHYECKOTO
cIIalHa.

Y, 1 2 3 4 A 6 7 8 9 10
1,0 1.0 1.1 09 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 32 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 i 5.1 52 51 5.2 5.2 50 | 49
2,0 5,9 6.0 5.8 6.1 5.8 5.9 6.2 6.1 6.1 5.8

4. BBIYUCIUTH MHTETpajl, UCHONb3ys KBaJpaTypHble (HOpMYIbl MPSIMOYTOJBHUKOB, Tparie-
i 1 napadon (Cumiicona), npu 3aJJaHHOM YHCJIe HTHTEpPBajoB N:



4
I(ZJ.'_? — /X +2)dx n==6

5. Pemmuts 3amauy Komu Meromom Ditnepa, MOTUGUIIMPOBAHHBIM METOJAOM Diijiepa U Me-
tonoMm Pynre-Kytra Ha 3a7aHHOM OTpe3Ke:

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

[IpomexyTouHas artecTanus 00y4JaronIMXcs OCYLIECTBIsIETCS B opMe 3aueTa ¢ OLIEHKOH C
MCIIOJIb30BAHUEM CIIEAYIOIINX OI[EHOUHBIX MaTepUasoB.

Bomnpocsl k 3auerty
(5 cemecTp, ouHas popma 00yueHus )

1. IlocranoBka 3anaun o pemienuun CJIAY. Pemenne npocreitnx CJIAY

2. [TonsATHE 0 Uncie 00yCIOBICHHOCTH MATPUILIbI

3. Pemenne CJIAY mertogamu, OCHOBaHHBIMU Ha TPUAHTYJISLIMM MaTpPULbI CUCTEMBI. Teo-
pema o LDR-pasnoxenuun. LU-paznoxenue mis pemenus CJIAY oGmiero Bua.

4. LDLT- pa3noxeHue Ajii CUMMETPUYHON MaTpulibl. MeTo/] KBaipaTHOTO KOPHS PELICHUS
CJIAY st cCMMMETPUYHOM MaTPUIIbI

5. Metonsl pemenust CJIAY, ocnoBannble Ha QR-pa3znoxeHun

6. QR-paznoxeHune ¢ UCHOIb30BAHNEM OPTOTOHAJIBHBIX MAaTPUL] OTPAKEHUS U BPALLICHHSL.

7. Meron oproronanu3anuu pemennst CJIAY s matpuiibl o01iero Buaa

8. XapakTepucTHKa UTepallMOHHbIX MeTo10B pemieHus CJIAY

9. Meroa npocteix utepanuii pemenus CJIAY. Teopema o cxogumocTtu. O1ieHKa MOrpen-
HOCTH.

10. HeoOxomumble U JOCTaTOYHBIE YCIOBUS CXOAMMOCTH METOJIa IPOCTHIX UTEepaIHid pere-
Hus CJIAY

11. Monudukanuu merona urepauuii pemenus CJIAY (anroputmel Metoaa 3eiaens, MeTo-
Jla peylakcalluu.)

12. Teopema 0 cX0IMMOCTH U OLIEHKA MOTPEIIHOCTH MeToAa 3eiiens.

13. IlpuMeHeHne TEOpEeMBbl O CXOIMMOCTH CTal[MOHAPHBIX UTEPALMOHHBIX IPOLIECCOB IS
pemenus CJIAY ¢ cuMMeTpUYHON MOJI0XKUTENBHO-ONPEIEICHHON MaTpULIEH.

14. I'pannenTtHeni MeTox pemenus CJIAY.

15. IlocTanoBKa 3a7aun O MPUOIMKEHUN TAOJIUYHBIX PYHKIIUN

16. CymecTBoBaHME U €AMHCTBEHHOCTh MHTEPIOJSALMOHHOTO TIOJMHOMA

17. nTepnonsaunoHHbIi noauHoM B opme HetoToHa u B popme Jlarpanxa

18. KoHeuHble pa3HOCTH U Pa3AeICHHBIE PA3HOCTU U X UCIOJIb30BaHUE NS IPEICTABICHUS
MHTEPIIONISILIMOHHOTO MTOJIMHOMA.

19. OneHka norpemHocTd MHTEPIOIALMOHHOIO oJAMHOMa B (hopme Jlarpanka

20. aTepnonsairoHHbINA MOJMHOM C Y€OBIIIEBCKUMH y3JIaMU

21. IlpubnmxeHre TabIMUHBIX (YHKIIMI METO0M HAaUMEHBIINX KBaJIPaTOB

22. IlonsTre o crutaiiHax. THTEpnoasIrOHHBIE CIUIalHBI IEPBOTO MOPSAIKA

23. NHTeprionupoBaHue KyOM4eCKUMU CIUIaifHaMU.

24. EcTecTBeHHBIN KYOMYECKUH CIUIaiiH, €r0 MUHUMHU3UPYIOIIHNE CBONCTBA.

25. IlocranoBka 3agauu yucieHHoro pemenus O/Y.

26. BeruncnurenbHas cxema Juis pemeHns OJ1Y: cXonuMocTh U yCTOWYHUBOCTh

27. Metoas! Pynre-Kyttol. O01as xapakTepucTHKa.

28. Meroasl Pynre-Kyttsl 2-oro nopsiaka. O6mast popmyna.

29. Yactasle ciiydan MeTo10B PyHre-KyTThl 2-0ro nopsuka.

30. IIpakTrnueckoe ucnonb3zoBanue MetoaoB Pynre-Kyrrtel. Onenka Pynre.



IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJINUMOW JIUISI OCBOEHMS
JUCHUILIAHBI

4.1. OcHoBHAasl JUTEpaTypa
1. OpemikoBa, M. H. UncienHsle METOABI: TEOPUS U alTOPUTMBI : yaeOHoe ocobue : [16+] /
M. H. OpemkoBa ; CeBepHblii (ApkTHUeckuil) dhenepanbHplii yHuBepcuteT uM. M. B. JlomoHOCOBa.
— Apxanrenbck : CeBepHblil (ApkTuueckuil) dpenepanbabiii yausepcutetr (CADY), 2015. — 120 c. :
CXEM., TaoJI. - Pexum JOCTYyTa: 10 IIOITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=436397 (nara o6pamenus: 01.09.2021). — bub-
muorp. B KH. — ISBN 978-5-261-01040-1. — Tekct : 3neKTPOHHBIHA.
2. ®opmaneB, B. ®. Ywucnennele wmetonbl : yueOHuk : [16+] / B. ®. ®opmanes,
. JI. PeBuznukoB. — Mocksa : ®@uszmatriur, 2006. — 399 c. — Pexxum gocryna: mo Mojmucke. —
URL: https://biblioclub.ru/index.php?page=book&id=69333 (mara o6pamenus: 01.09.2021). —
ISBN 5-9221-0479-9. — TekcT : 31eKTPOHHBIH.

4.2. Jlono,THUTEJIbHAS JJUTEpaTypa

1. TunemytaunoB, P. ®. Yucnennsie MeToasl : yueOHOe nocobue / P. @. [mabMyTAHHOB,
K. P. XabuOymmna ; MuHUCTepCcTBO 00pazoBanus W Hayku Poccum, KazaHckuii HanmoHaIbHBIN
UCCIIEIOBATENIbCKUN ~ TEeXHOJOru4eckuii yHuBepcutrer. — Kazanp : Kazanckuii Hay4dHO-
uccienoBarenbckuil TexHonorndeckuit yausepcurer (KHUTY), 2018. — 92 c. : wi. — Pexxum no-
cryma: mo noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=500887 (mata obpa-
menus: 01.09.2021). — Bubnuorp.: c. 88. — ISBN 978-5-7882-2427-5. — TeKcT : SJI€KTPOHHBIIA.

2. bamabko, JI. B. Uucnennsie mMeTonsl : ydeOHoe mocobme : [16+] / JI. B. bamaoko,
A. B. Tomunosa ; CeBepubiii (ApkTuueckuii) dpeaepanbubiii yauBepcuteT uM. M. B. JlomoHocoBa.
— Apxanrenbck : CeBepHblii (ApkTuueckuil) gpenepanbubiii yausepcurer (CADY), 2014. — 163 c. :
CXEM., TaoII., WL — Pexum JOCTYyTa: 1o [IOAIIHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=436331 (nara o6pamenus: 01.09.2021). — ISBN
978-5-261-00962-7. — TekcT : 2EKTPOHHBIH.

V. HEPEUYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHON CETU «<MHTEPHET», HEOBXOJUMBbIX
JJIA OCBOEHUSA INCIHUIIJIMHBI

CcbliIka Ha

Ne . HaunmenoBanue pa3padoTku B
HH(poOpMaALMOHHBIN pe- N JocTynmHocTh
nn 3JIEKTPOHHOM popMme
cypce

DneKkTpoHHO-0MONMMoTeyHas cu- | Perucrpauus uepes Jito-
crema (9BC) 00l  YHUBEPCHUTETCKUI
VYHuBepcurerckas OubiavoTeka | komnbeorep. B nmanb-
OHJIAWH HEWIIeM WHIUBHUIYaJlb-

1. | http://www.biblioclub.ru . .
HbIN HCOTpaHNYCHHBIN

JOCTYTI U3 JTFOOOM TOYKH,
B KOTOpOH HMeeTcs J0-
CTyn K cetu MIHTEpHET

OO6pa3oBarenpHbIil MaTemaTude- | HeorpaHudeHHbIN Jo-
CKUH CalT, coAepKallui Mare- | CTynl

MaTHYEeCKHE MaKeThl i II0J-
JIEPKKU MPOBOJUMBIX 3aHSATHM,
a TaKXe METOAUYECKHE pa3pa-
00TKH

2 | http://www.exponenta.ru

3 | https://www.matburo.ru/ CrpaBounass uH(popmanus 1o | HeorpauuyeHHbslii  110-
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https://biblioclub.ru/index.php?page=book&id=436397
https://biblioclub.ru/index.php?page=book&id=69333
https://biblioclub.ru/index.php?page=book&id=500887
https://biblioclub.ru/index.php?page=book&id=436331
http://www.exponenta.ru/

4 | http://allmath.ru

MaTeMaTHYECKUM JUCIHUILUIMHAM | CTYI
Marematuueckuii moptai, co- | HeorpanuyeHHnbli  110-
JepKallUd  pasfedibl:  BBICIIASA | CTYII

MaT€MaTuKa, IMpHUKJIaaHas Marc-
MaTHKa, IIKOJIbHasd MaT€MaTukKa,
OJIMMITMaJJHasA MaT€MaTuKa.

http://www.e.lanbook.com

UznarennctBo «JIaHb)

Perucrpanus uepes mro-
001  yHUBEPCHUTETCKHIA
KomnbeloTep. B manb-
HEWIIEM HWHIUMBHUAYaJb-
HbIA  HEOrPAHUYEHHBIN
noctyn/

6 9BC «Opaiit»

BupTyanbHblii 4HMTAIBHBIN 3al
y4eOHHUKOB M Y4€OHBIX MMOCOOUI
OT aBTOPOB W3 BEIYIIHUX BY30B
Poccmn 1o 3KOHOMHYECKHM,
IOPUANYECKUM, TYMaHUTApHBIM,
WHXEHEPHO-TEXHUYECKUM u
€CTECTBEHHO-HAYYHBIM HaIpaB-
JICHUSIM U CTICIIUAIILHOCTSIM.

biblio-online.ru
Hoctyn nocne perucrpa-
02078

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N NTHOPOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

MaremaTudeckas 0a3a JaHHBIX,
oxBaTbiBaromass okoiso 4 000
000 moxymenTtoB, u3 Oomnee 3

JocTym cBOOOHBIN

zbmath.org

1 ZbMATH 000 xypnasoB u 170 000 xHUT
o MaTeMaTHWKe, cTaTuctuke, | JlocTyn cBOOOAHBIN
uHpopmaruke, QuMKe, ecre-
CTBEHHBIM HayKaM
OdrumanbHbI caift MuHu- http://www.economy.gov.r
2 CTEPCTBA HKOHOMHUYECKOTO u
pasBuTus PO -~
Joctyn cBOOOTHBII
IIposencHune DKCIIEPTHO-

®denepanbHbIN opTa
3 «bOopo  ’KOHOMMUYECKOTO
aHaJIM3a»

QHATMTHUYECKUX PaboT U mpeso-
CTaBJICHUE KOHCYJIbTAllMOHHBIX
yciIyr B 00JacTH HSKOHOMHUYE-
CKOM MOJINTUKH.

http://www.beafnd.org

Joctym cBOOOIHBII

VIl. JUOEH3UMOHHOE N1 CBOBO/JHO PACITPOCTPAHAEMOE ITPO-

I'PAMMHOE OBECIIEYEHHUE

[Tpu peanuzanuu yuyeOHOW AMCIUIUIMHBI PUMEHSETCS CIICAYIOIICe JTUIICH3HOHHOE U CBO-
00/1HO pacnpocTpaHsIeMoe IPOrpaMMHOE OOeCTICUeHHE:

- Microsoft Windows;
- Microsoft Office;
- Libre Office u np.



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.economy.gov.ru/
http://www.beafnd.org/

VIll. OBOPYTOBAHUE U TEXHUYECKHUE CPEJCTBA OBYUYEHMS,
HEOBXOJIUMBIE JJIS1 OCYIIECTBJIEHUSI OBPA30BATEJLHOIO
MPOLIECCA MO JUCIHUATIIMHE

VY4eOHbIe 3aHATUS MPOBOAATCA B AyAUTOPHUSIX, YKOMIUICKTOBAHHBIX CIEIHATN3UPOBAHHON
MeOeIbIo, B TOM YHCIIE CTAIlMOHAPHBIMHU WJIM IEPEHOCHBIMU TEXHUYECKUMH CPEICTBAMU O0YUIECHUS
(IpoeKTOop, 9KpaH, KOMITbIOTEP/HOYTOYK).

CamocrositenbHas padoTa IPOBOANTCS B KaOMHETAaX, OCHAIIEHHBIX KOMITBIOTEPHOIN TEXHU-
KO ¢ BO3MOXHOCTBIO MOAKIIIOYeHUS K ceT «MHTepHeT» 1 oOecneueHreM JOCTyIa B 3JIEKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BATENBHYIO CPEy YHUBEPCHUTETA.
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