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Pabouas InporpamMmma JuCHHITIIMHBI «YucaeHHnle MCTOJZbI» YTBCPIKACHA HaA

3acelaHnu Kaeapbl MAaTEMAaTHICCKUX U KOMITBIOTEPHBIX METOJ0B MPOTOKOJT
No 10 « 07 » mas 2024 r.

3asenyrommii kahenpoit Jiexxner A.B. P 76 /Z(woy-«

MOATNHKCH

VYTBepkaeHa Ha 3aceJaHul y4eOHO-METOAMUECKON KOMUCCUU (DaKyIbTeTa
MaTEeMaTHKU M KOMITBIOTEPHBIX HayK MpoToKoJ Ne 3 «14» mas 2024 r.

[pencenarens YMK dakynbrera /{}y
1 KoMnbroTepHbIX Hayk [[Imaneko C. I1.
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Penenzenrsr:

Casenko . B., kommepueckunii nupektop OO0 «Pocl' maBBuHo»

Hukutun 1O. I'., noueHT kadeapsl TeOpeTUUECKON PU3UKN U KOMITBIOTEPHBIX
texHosoruit ®I'bOY BO «Kybanckuit rocyiapcTBeHHbIH
YHUBEPCUTET



1 Hesn u 32024y U3yYeHUs JUCHUNIMHBI (MOIYJIA)
1.1 Ileanb ocBoeHUS TUCHHUTLIHHBI
Lenpto u3ydeHUs: AUCHUIUIMHBI «UYHUCIEHHBIE METONbI» SIBIAECTCS TEOpETUYECKas u
MPaKTUYeCKasi MOJATOTOBKA CTYACHTOB M0 OCHOBAM UYHMCJIEHHBIX METOJIOB: OCHOBHBIX MPHUEMOB U
METOJIUK pa3paboOTKy U MPUMEHEHUE Ha MPAKTUKE METOIOB pereHus Ha DBM BBIUMCIUTETHHBIX
3a]a4 C UCIOJIb30BAaHUEM COBPEMEHHBIX SI3bIKOB MPOTPAMMHPOBAHHUS.

1.2 3agauy JUCHUILINHBI
3amavyaMyu M3y4CHUS JUCHMIUIMHBI «YHCIEHHBIE METONBI» SIBISIOTCS: OOYYHTH METOJIaM
pellleHUs BBIYUCIUTENBHBIX 337a4 M Pa3pabOTKH alrOpUTMOB W MPOTPaMM WX PEIICHHS,
BbIPA0OTATh HABBIKU MPUMEHEHHS YUCIEHHBIX METOJIOB JIJIsl PEIICHHS] KOHKPETHBIX 3a/1a4.

1.3 MecTo AUCUMIIIMHBI (MOXYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
JucuurmmHa «YHCIEHHBIE METOABI» OTHOCHTCS K oO0s3aTelbHOM dacTh OJioka 1
«Iucummimapl (MomyiH)» ydeOHOTO IulaHa. B cOOTBETCTBHMH ¢ pabovnM Y4eOHBIM ILIAHOM
JTUCLHMIUIMHA H3y4YaeTcss Ha 2 Kypce mo oyHOW Qopme oOydeHus. Bug mpomexyTodHoit
aTTecTaluu — SK3aMEeH.

Jlis u3y4deHus ¥ OCBOEHUS AUCIMILIUHBI HYKHBI TepBOHAYAIbHBIC 3HAHHS M3 KypCOB
MaTEeMaTUYeCKOTO aHaiu3a, JHUHEHHOM anreOpbl, OOBIKHOBEHHBIX JU(depeHInaTbHBIX
YpaBHEHUM, MPOrPaMMHUPOBAHUA. 3HAHHUS M YMEHUs, MPAKTHUYECKUE HABBIKU, MPHUOOpETECHHBIC
CTYIEHTaMH B pe3yJlbTaTe€ HU3YYCHUS TUCIUIUIMHBI, OyIyT HCHOJB30BaThCA MPHU H3YUCHHUH
KYpPCOB BBIYMCIUTEIBHOTO MPAKTUKyMa, MPHU BBHIMOJHEHHH KYpPCOBBIX M JMIUIOMHBIX padorT,
CBSA3aHHBIX C MAaTEMAaTHMYECKUM MOJEIHPOBAHUEM (PYHKIIMOHUPOBAHUS CIOXKHBIX CHCTEM U
00paboTKOI HAOOPOB JAHHBIX.

1.4 Ilepedyenb MIaHMPYyeMbIX Pe3yJbTATOB O0y4YeHHUS] IO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/JbTaTaMi 0CBOCHHS 00pPa30BaTe/IbHOI IPOrpaMMBbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJaronMXxCcs CICTYIONUX KOMIIETCHIIN

KOZ[ 1 HAMMCHOBAHUEC I/IH,I[I/IKaTOpEl’k JOCTHUKCHUA PCSyJ’ILTaTLI 06yqu1/I$[ 0 AUCIUILIINHE
KOMIICTCHIIMHU

OIIK-7 Cnocoden NPUMEHATb MATEMATUYECKUE, CHCTCMHO-AaHAIUTUYCCKHE, BBIMUCIUTEC/IBbHbIC METOAbLI U
nporpaMmmMibi€ cCpeiacTBa AJid pelIeHUusl NMPUKJIAAHLIX 3ala4 B odaacTn co3jaHusl CUCTEM aHajJu3a U
ABTOMATUYCCKOI'0 YIIPaBJCHUA U UX KOMIIOHCHTOB

HOIIK-7.8 IIpumensier BBIYHMCIIUTENbHBIE | 3HATh: COJAEPXKAHUE MPOTrpaMMbl Kypca, (GopMyIHpOBKH
METOBI U PEeLIeHU NPOQEeCCHOHANBHBIX 33/1a4 | 3aJad, YCIOBHS INPUMEHHMOCTH W  XapaKTepUCTHUKU
YHCICHHBIX METOJIOB

YMeTh: OTIpEJIeNATh MIPUMEHNUMOCTh KOHKPETHBIX
YHUCJCHHBIX METOJOB ISl PEHICHUS MNPO(PECCHOHATBHBIX
3a7a4

BraseTs: HaBbIKaMu pa3pabOTKH aITOPUTMOB U HPOrpaMm
NpH PELICHHH 3aJa4 BBIYMCIUTEIILHOW MAaTeMaTHUKH, a
TaKKe  YCOBEPLICHCTBOBAHWE WX  JUISI  ITOBBILICHHS
3 PEKTHBHOCTH.

Pe3ynbrarel 00ydeHHs MO NMCHUUIUIMHE JOCTHTAIOTCS B PaMKaxX OCYIIECTBIEHHUS BCEX
BUJOB KOHTaKTHOH U CaMOCTOATENbHOW paboThl OOydYaromMXCsi B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

WHaukaTtopel  JOCTHXKEHHS KOMIETEHIMH  CYMTAlOTCS  CPOPMHUPOBAHHBIMH  NPU
JOCTHKEHUHN COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB O0OyUEHHUSI.

2. CTpyKTypa M coaep:KkaHue TUCHUILINHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCUMIIMHBI IO BHAaM padoT

OO6miast Tpya0€MKOCTh JUCIUIUIMHBI COCTaBisieT 4 3adeTHhIX eauHuI] (144 dacoB), ux
pacripesiesieHle 1o BuaaM padoT MpeCTaBIeHO B Ta0IUIe



Buapr pabor Bcero
4acoB
4
ceMecTp
(144 gaca)

KonrakTHasi paboTa, B TOM 4HcJe:
AyauTopHbIe 3aHATHS (BCEro): 59,3 59,3
3aHATHS JEKIMOHHOIO THIIA 18 18
J1a00paTOPHBIE 3aHATHS 36 36
MPAKTHYECKUE 3aHATUS
CEMHHAPCKHE 3aHATHS
WHas KOHTAKTHAsi pafora:
KoHTpoJb caMOCTOATENBHOM PabOThI 5 5
(KCP)
ITpomexyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTeJibHasi padoTa, B TOM 49 49
qucie:
[IpopaboTka y4eOHOTo (TEOPETUIECKOTrO)
MaTepHana 23 23
[ToaroToBka K J1abOpaTOPHBIM paboTam 23 23
[MoaroToBKa K TEKYIIEMY KOHTPOIIO 3 3
KoHTpoas: 35,7 35,7
[MoaroToBka K 3K3aMeHy
Oomast qac. 144 144
TPYA0EMKOCTh B TOM YHCJIE

KOHTAKTHAasA 4.2 42

padora

3a4. efl 4 4

2.2 Coneprxxanue QMCUUILTHHBI

Pacrnipenenennie BuoB yueOHOI pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILTHHBL.

Pasnenbr (TeMbl) AUCHUIUIAHBI, u3ydaembie B 4 cemectpe (2 kypce) (ounas ¢hopma
06yuenus)

KosnyecTBo yacos
Bueaynut
Ne HanmeHoBaHue pa3ziesioB (TeM) AyRuTOpHas OpHast
Bcero pabora
pabota
J 113 JIP CPC
1 Bgenenne. DieMeHTHI TEOPUH MOTPEITHOCTEH 19 3 - 7 9
2 YucieHHBIE METOIBI THHEHHOH anreOpsl 20 3 - 7 10
3 Pemenne HeMMHEHHBIX YpaBHEHUH U CUCTEM 21 4 - 7 10
4 Ipubmmxenue ¢yHkuii. [loMHOMUAIbHAS HHTEPIOJISIUS 21 4 - 7 10
YucnenHoe auddepeHnrpoBane 1 pemeHne
5 . 22 4 = 8 10
. muddepeHnnanbHbIX YpaBHEHUH
Konrpois camocrositensHoi padbotsl (KCP) 5 1 B 2 2
Ipomexxyrounas atrectauus (MKP) 03 B B 03 B




HOHFOTOBKa K TCKYIIEMY KOHTPOJIIO

35,7 10 -

10 15,7

OO6mas TpyI0eMKOCTh TI0 JUCIUILTHHE

144 | 29 -

48,3 | 66,7

[Tpumeuanue: JI — nekmum, 113 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTopHbie
sansaTus, CPC — camocrositenpHas paboTta CTyieHTa

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIHHBI
2.3.1 3ausaTH JeKINOHHOI0 THIIA

HaumenoBanue pasgena

®dopMa TEKyILIEro

No (Temb1) Cogepxanue pazzena (TeMbl) KOHTPOIA
1. Benenne. DemeHThl (MaTtemMaTHYecKOe  MOJACIMPOBAHHE W BBIYHUCIUTENBHBIN
TEOPHH IOTPENIHOCTEN  |IKCIIEPUMEHT. UHCIIEHHbIE METOMBI KaK Pasiell COBPEMEHHOM
MaTEMAaTHUKH. Poinp KOMIBIOTEPHO-OPHEHTHPOBAHHBIX
YHCIEHHBIX  METOAOB B UCCIIENOBAaHUHM  CIOXHBIX v
MaTeMaTHYeCKuX Moaerned. Kiaccubukaiys MorpenHoCTe.
AOconroTHasE M OTHOCUTEJbHAs IOTPEUIHOCTH 4YHUCIA H
¢ynkuu. [Ipsimast u oOpartHast 3aja4l TEOPHUU TTOTPELIHOCTEH.
HeycroliunBble anropuTMsl.
2. UucneHHble MeTOABI  |3aJadyM BRIYHCIUTENbHOH anreOpsl. IIpsMble u uTepannoHHbIe
TUHEWHOU anreOpbl METO/IBI. Merton IIOCJIEA0BATEIHLHOIO HCKITIOYECHUS
Hem3BeCTHBIX (MeTon ['aycca) pemieHHs cHUCTeM JIMHEHHBIX
anreOpandeckux ypaBHeHU. Metox I'aycca ¢ BBIOOpOM
IJIABHOTO 3yieMeHTa. [loHATHEe dncna 0OYCIIOBICHHOCTH v
Matpul. Ilpumenenms Meroma Taycca mnsg  pacdera
OTIpeNeNuTeNsi HW OOpaTHOH MaTpuisl. MeTon MpocToit
ntepanuid. JloCTaTOYHBIE YCIOBUS CXOOUMOCTH IIpolecca
ntepanuid. OIEHKa NOTPENIHOCTH NPHONMKEHHH Ipormecca
utepanuii. Merton 3einens. HeoOxoaumoe M goctatouHoe
yCIIOBHE CXOJUMOCTH Iporiecca 3eiaens.
3. Pemenue HenuHEWHbIX |MeTOABI pPELIEHUS HENMHEWHBIX YPaBHEHHH: JIUXOTOMMH,
YPaBHEHUN U CUCTEM cexymmx(xopa), HpioToHa, mpocTeIx wuTepammid. MeToabl v
pelleHys HeNMHEHHbIX cucTeM: HploToHa, MeTo1 uTepanuil.
4. [Tpubmmxenne IocranoBka 3a1a4u HMHTEPHOIMPOBAHUS (yHKIHUH.
GyHKIHH. HHTrepnonsuuonHas thopmymna Jlarpanxa. Ouenka
[NonmuHoMuanbHas OCTaTOYHOTO  4YJI€HAa  HMHTEPHOJSALHUOHHOIO  MHOrO4WIEHa
HMHTEPHOJISALHNS Jlarpanxka. KoHeuHble pPa3HOCTH pasNUYHBIX MOPSAKOB. v
Tabmuna pasHocreil. [lepBas WHTEPHONAMOHHAS CXeMa
Heroorona. Bropas wunTepnonsauuonHas cxema HeroroHa.
CrutaitH-uHTepronsiims.  VIHTepnonupoBaHHE Ha  OCHOBE
KyOW4ecKOro cIruiaiHa.
5. YucnenHoe Yucnennoe nudQepeHpoBaHie aHATUTHYECKH U TaOIUYHO
maddepennupoBanue U [3agaHHBIX QyHKnui. IlocraHoBka 3amaunm Komm. Meton
peuieHue Oiinepa. Meroa Pynre-Kyrra 4-ro nopsaka. v
i depeHInanbHbIX
YpaBHEHHM

JlabopaTopHbie padoThl)

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYecKHe / CeMMHAPCKHE 3aHATHS/

HaumenoBanue paznena

dopMa TEKyILIETO

No Temaruka 3aHsaTHi/padop
(Tembl) KOHTPOJIA
1. Beenenne. Onementsl |Knaccudukarus morpemrHocTei. AOCOMIOTHAS U JIP
TEOpHUU HOFpGIHHOCTCﬁ OTHOCHUTCJIbHAA NOrpeIIHOCTH YHCiia 1 (1)YHKIII/II/I. HpSIMaSI 158
oOpaTHasi 3aJJaul TEOPUH MOTPEITHOCTEH.
2. YucneHHsle MeTOBl | MeToJ MoceI0BaTeIbHOTO UCKITFOUCHHUS HEU3BECTHBIX (METOT JIP




JIMHEHHOU anreOpbl l"aycca) pemeHnst cucTeM JMHEHHBIX anreOpanyeckKux
ypaBHeHn. Metox ["aycca ¢ BBIOOPOM TITaBHOTO DJIEMEHTA.
Merton npocToit utepanuii. Meton 3ernens.

3. Pewenue HenuHeHbIX |MeTOABI pelICHUS HETMHENHBIX YPABHEHUM: TUXOTOMUH,

YPaBHEHUH U CUCTEM cexymux (xopn), HetoToHa, nreparmii. MeToas! penieHns JIP
HEIMHEWHBIX cucTeM: HproTOHA, METO UTEpaIUil.

4. | Tpubmmxenue WnTepnomsiunonnas popmyna Jlarpamxka. Onenka P
(yHKITHH. OCTaTOYHOTO YJICHA HHTEPIOJSIINOHHOTO MHOTOUICHA
IlonuHomuanpHas Jlarpanxa. IlepBast 1 BTopasi HHTEPIIOJIALIUOHHBIE CXEMBI
UHTEPIONALUs Herorona. CinaifH-uHTEpHIoONALUS.

5. Yucnennoe ITocranoBka 3agauu Kommu. Meron Pynre-Kyrra 4-ro
muddepeHunpoBanue n  |OPsKA. TP
penieHue
Qg depeHIraTbHBIX
YpaBHEHUU

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoii
pa6otel (KP), pacuerno-rpaduueckoro 3amanms (PI'3), manmucanue pedepara (P), acce (D),
kosutokBuyM (K), rectupoBanue (T), yctHOro onpoca (Y) u T.1.

[Ipy wu3y4eHWM  OUCHUIUIMHBI ~MOTYT  TNPUMEHSTCS  DJIEKTPOHHOE  OOydeHHe,
JMCTaHIIMOHHBIE 00pa3oBaTebHbIe TeXHONIOTHH B cooTBeTcTBHHM ¢ PI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBsie paboThI - HE IpeTyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXCcsl M0 JUCHUILIMHE (MOIYJIIO)

HepequL y‘le6H0-M€TOI{I/I‘I€CKOFO obecrneueHus JUCHUIIIWHBI I10

Ne Buxg CPC BEITIOTHEHUIO CAMOCTOSATEIEHOW PaOOTHI
1 Wzydenne tem 1o ITo MaTepmanam JEKIMHA U 0 OCHOBHBIM HCTOYHHKAM JTUTEPATYPHI.
JIACIUIIINHE

2 Brmonnaenue npakrudeckux |[lo MaTtepuanaM BBIIaBaeMBIX HHAWBUAIYATBHBIX 3aIaHHUH.
JIOMAIIHUX 3aJaHui

3 [oxroToBka k 3a4eTy [To OCHOBHBIM HCTOYHHKAM JHTEPATYPHI.
4 PaGota ¢ Bommpocamu st [«MeToandeckie yKa3aHHS 110 OpPraHMW3alldid  CaMOCTOSTEILHOW paboTHI
CaMOITPOBEPKH CTYZCHTOBY, YTBEpKICHHBIC kadempoii WH(POPMAIIMOHHBIX u

o0pazoBaTeNbHbIX TeXHONOTHi, mpoTokoa Ne | ot 31 aBrycra 2017 r.

VY4eOHO-MeTOIMYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaroImUXCs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbSI U BOCHIPUATHS HH()OPMAIIHIH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha s3bike bpaitns.

JInst AL ¢ HapyIEeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTa,

— B ¢popMme ayaunodaiina.



JIaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3. Oopa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHHH JAUCHMILIUHBI
(Mmomyuis)

B xome wu3ydeHMs OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHHME  CIIEAYIOIIHUX
00pa30BaTeNbHBIX TEXHOJOTHHA: JIEKIUH, JTAOOpaTOpHBIE pPabOThI, CaMOCTOsATENbHAs paboTta
CTY/CHTOB.

Jnst peanu3anuy KOMIIETEHTHOCTHOTO TOXO0Ja MpeayCMaTpPUBAETCSl UCIIOIb30BaHUE B
y4eOHOM IIpollecce aKTUBHBIX M HMHTEPAKTUBHBIX (OpPM IpPOBEACHUS ayJUTOPHBIX U
BHEAYAUTOPHBIX 3aHATUH C TPUMEHEHHEM COBPEMEHHBIX MAaTeMaTHYeCKHX I1aKeTOB
NPUKJIAJHBIX TIPOTPAMM.

WHbopmMallMOHHbIE  TEXHOJOIHH,
UCTOJBb30BaHUE  HMH(OPMAIIMOHHBIX
TEJIEKOMMYHHUKAIIMOHHOM ceTu MIHTepHeT.

AnantuBHbIe 00pa30BaTEbHBIC TEXHOIOTHH, TPUMEHSIEMbIE IPH U3yYCHUN JUCUUTUINHBI
— U1 JMIl C OIPaHMYEHHBIMM BO3MOXKHOCTSMH 3JI0POBbsSI IPEIyCMOTpEHAa OpraHu3alus
KOHCYJIBTAIMH C UCIIOJIb30BAaHHEM DJICKTPOHHOM TOYTHI.

IIPUMEHSEMBIE  IIPU
pecypcos, JOCTYIIHBIX B

U3y4YCHUH  JUCIMIUIMHBL
MH(POPMALMOHHO-

4. OueHoYHbIEe CPeACTBA Ui TEKYIIEr0o KOHTPOJIA YCINEeBAEMOCTH M MPOMEXKYTOYHOM
aTTrecTaluu

OneHouHble CpeACTBa MpeIHAa3HAYeHBbl A KOHTPOJS M OLEHKH 00pa30BaTENIbHBIX
JOCTHXKEHUI 00yyaroluxcsi, OCBOMBLIMX MPOrpaMMy y4eOHOM AUCHUILINHBI « MaTemMaTHueckue
METO/1bl )KOHOMUYECKOTO TPOTHO3UPOBAHUS.

OneHouyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl /Uil MPOBEACHUS TeKylIero
KOHTpOJIA B (opMe HHIUBUIYalIbHBIX 3aJaHHi, MOKJIaJa-Tpe3eHTalud MO0 MPoOIEeMHBIM
BOIIPOCAM M MPOMEKYTOUHOM aTTecTaluu B GopMe BOIIPOCOB U 33aJaHUN K 3a4ETYy.

CprRTypa OLHCHOYHBIX CPEACTB NJHA TeKVIIIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTTeCTallumn

KOZ[ 1 HAMMCHOBAHUEC HaumeHnoBaHue OI1[eHOYHOTO CpCACTBA

Ne Pe3ynpratsl 06ydeHus
WHIUKATOpA . IIpomexyTouHas
n/n (B cooTBeTcTBHH C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
HOIIK-7.8  Ilpumensier | 3HaTh: COAEpIKaHUE Pabouas Terpans Bompoc Ha
BBIUUCITUTENIFHBIE METO/IBI | TIPOTPaMMBI Kypca, JlaGopatopHas paboTa SK3aMeHe
st petieHust | GOPMYIUPOBKH 3a7a4, 1-17
npodecCHOHATBHBIX YCJIOBUSI IPUMEHUMOCTH U
3aja4 XapaKTEePUCTUKU
YHCIIEHHBIX METO/IOB.
YMeTs: onpenensTs
MIPUMEHUMOCTh
KOHKPETHBIX YHCIICHHBIX
METOJIOB JJISI PEIICHHS
1 po¢heCCHOHATHHBIX

3a1a4. Bnagers:
HaBBIKaMU pa3pabOTKU
JITOPUTMOB U ITPOTPamMm
TIPU PELICHUH 33/1a4
BBIYUCITUTENBHON
MaTeMaThKH, a TaKkxkKe
YCOBEPIIEHCTBOBAHUE HX
JUISL TIOBBIILICHUS

3¢ PEeKTUBHOCTH.




HOIIK-8.5 Hcnons3yer | 3HATh: OCHOBBI Bomnpocs! nnst yctHoro onpoca | Bompoc Ha
BBIYUCITUTEIHHBIE METOBI | TIOCTPOSHHS U 10 TeMe sKk3amene 1-17
JUTST penieHus | mpuMeHeHHs Ha npaktuke | JlaGoparopnas pabota
npo¢eCcCHOHATBHBIX YHICIICHHBIX METOJIOB
3amad pelIeHust OCHOBHBIX 3a7ad
BBIYUCITUTENHHON
MaTeMaTUKU. YMETh:
MIPUMCHSTh
BBIYHCITUTEIILHBIC METOIBI
2 JUTSL pEIICHUS
po¢heCCHOHATBHBIX
3a71a4; IPOBOJIUTh
HHTEPIPETAIUIO
MTOJTyICHHBIX Pe3yIbTATOB.
Bnagets: HaBbIKaMu
paboTs! B obmactu
peleHnn
po¢eCCHOHATBHBIX 3a1a4
C IPIMEHEHUEM
YHUCJICHHBIX MECTO/J0B.

TumnoBbie KOHTPOJIbHbIE 3aJaHUS UM HHbIE MATEPHAJIbI, HEOOXOAMMBIE /IJIS OLIEHKH

3HAHMI, yMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTePU3YOIIHUX 3TANbI

(¢opMupoBaHUs KOMIIETEHIIHIT B Mpollecce 0CBOEHUsI 00pa30BaTeIbLHON MPOrpaMMbl
Cnucok THNOBBIX 3aJaHuil (1151 Ta0OPATOPHBIX 3aHITHIA, KOHTPOJIBHON pabOThI)

Ko Bcem Humxke YKa3aHHbIM 3adaHUsIM  COCTaBUTb aJITOPUTMbI MCETOJAO0B, HCIIOJIb3YyA
aJIFOpI/ITMI/ILIGCKI/Iﬁ SI3BIK MJIH OJIOK-CXEMBI.

3ananue k pasneny « Hucnennvie memoowt TUHEUHOU An2eOpPbL)

1) Pemuts CJIAY Ay = f ¢ nomomisto Merona ["aycca ¢ BHIOOPOM TTIaBHOTO 3JIEMEHTA.
BbiBecTr 3HaUEHHE PEIICHUS U BEKTOpaA HEBS3KU I = Ay - f.

2) BeraucnuTh onpenenuTens MaTpuisl A.

3) Pemuts CJIAY c noMmoInpto MeToa MpoCTOM UTepaluu U Metoaa 3eiaens. BeiBecTu
3HaYeHUs NPUOJMKEHHBIX pEIIeHUH, 3HaueHue HoMepa UTepaluu, IPU KOTOPOM JIOCTUTHYTA 3a-
JlaHHas TOYHOCTH £.

4) BbmonHuUTh 33aHue 3 U1 pa3IUYHbIX 3HAUEHUH HauyaabHOrO MPUOIMKEHUS U IPaBoy ya-
CTH.

3aganue k pazaeny «Peuienue HeTUHEHHBIX YPAGHEHUTL U CUCHIEM)

Haiitu ¢ Tounocteio 0.1 meromamu uteparuu, Herotona u 3eiinens peneHne cucTeMbl
YPaBHEHUU:

k-x—4-g+sin(k-x+y-4-g)/10=0
y—sin(k-x+y-4-9)/(10-9)=0
rae K - Homep rpymisl, - BApUaHT CTYy/ICHTA.
Jl1s moucka HavaabHBIX MPUOIMKEHHUH UCII0JIb30BaTh ocTpoeHue rpadukos B I1I1.

OLEHUTh KOJMYECTBO MPHUOTMKEHUN KaKIbIM METOJOM W OIpEAeUTh HauOojiee OBICTPO
CXOISIIIUICST METO/.




3ananme k pazneny « Ilpubnuscenue pynkyuii. Illonunomuanvnas unmepnonayus)

1) Hns 3apannoii f(X) moctpouts Ha otpeske [-1,1] ee rpaduk Bmecte ¢ rpadukamu uH-
TEPIIOJISIIIMOHHBIX TOJTMHOMOB:

a) ¢ PaBHOOTCTOSLIMMHU Y3JIaMHU;
0) ¢ 4eOBIIIIEBCKUMU y3JIaMHU.

2) Uccnenoats (1o rpadukam) otkiaonerue MIT ot ncxomaHoi GyHKIMK P U3MEHEHUU 71 JIJIS
bynkuui f(x):

a) ¢ MaJiol mpou3BoIHOM Ha [-1,1];

6) ¢ Goubimoit mpomssoxroit £ (x) ma [-1,1] (f(x) = 1/(1 + 25 x?) wm
f(x) = exp(-ke®));

B) f(x) = |x|.

3ananmue k pasneny «Hucnennoe ougpghepenyuposanue u pewienue ougppepenyuanvrplx
YPAGHEHUID

1) CocTtaBuTh anropuTMbl YHUCIEHHOro JuddepeHuupoBaHus (QYHKIUMM NpUd HOMOILU
NOCJIEZI0BATEIbHOCTH TPUPALEHUH, LIEHTPUPOBAHHOW Ppa3HOCTH (HOpSAKAa TOYHOCTH JBa) U
KBaJpaTUYHON MHTEPIIOJISILIMH.

2) Jins yHKUEE f{x)=x’+2X COCTaBUTh TabIMIly 3HAYCHHIi, 3amonHMB Tabmumy 1. Haiitk
3HAYEHHsI IEPBOI MPOU3BOIHON QYHKIMH B TOUKe X=g-2K-2 mpu MOMOIIH [TOCIIE0BATEIBHOCTH
IOpUpALCHUH, LEHTPUPOBAHHOM pa3HOCTU (MOpsAAKa TOYHOCTU JBa) ¢ ToyHocThio 0,1 u
KBaJpaTUUHON uHTepnoiasuuu. CpaBHUTb CO 3HAUYEHUEM AHAIUTUYECKOM NPOU3BOJAHOMN
(GYyHKLUH, OLIECHUTh TOYHOCTb IO KaXJI0MY METO.Y.

g-2k-3 g-2k-1,5 g-2k

X

f(x)
rae g — HOMep B IpyMIe, K — HOMEp IPYIIIbL.
3) Peunth MpHBEACHHYIO HU)KE CHCTEMY MPHU MOMOIIM MeToaoB Diinepa u Pynre-Kyrra 4-ro
nopsijika ¢ 3aganaeiM marom h=0,5 na otpeske [0, 1] myrem pydHO# TPaCCHPOBKH aJrOPUTMOB.
Pemmte nannyro cucremy npu nomomu MATLAB, cpaBHUTH ¢ NOIYyYEHHBIMH BpPYUYHYIO
pELlIEHUsIMH, OLIEHUTh TOYHOCTD.

dx

—=k-t+x-2-y+

dtd y+9
y
—=0-t+y+2
at g y

rue g — HoMep B rpymie, Kk — Homep rpymmnbl. Hawanensie yenosus: X(0)=0, y(0)=0.

Haiitu pemenne B MATLAB u noctpouts rpaduk. Cunras pemienue MATLAB tounbiv, HaliTu
aOCOJIIOTHYIO M OTHOCUTENbHYIO IOIPEIIHOCTD KaX/10T0 METO/Ia.

Konmponvnas paboma
1. Haiitu y, A(Y), d(Y) 1 K- 4nciio BepHBIX 3HAKOB, €CIIM apTyMEHTHI M 3allCaHbl CO BCEMH

BCPHLBIMU 3HAKAMU:

Pewmnts cucremy ypaBHeHu# metonoM I'aycca



11-'1 +1x: +1.'X-'3 =10
le +4‘.'x-'2 +E|'XE =8
15.’1’1 +3x: +5_'X.'3 =0

3anucate Meron utepanuii st CJIAY u3 (2) , mpoBepuTh YCIOBHE CXOIUMOCTH JaHHOTO

METOJAa .

3anucate MeTo] HbproTOHA 11 ypaBHEHHUS .

3ammcarb MCTO MPOCTBIX I/ITepaHI/Iﬁ AJI YPpaBHCHUA , IIPOBCPUTH YCJIOBHUEC CXOAUMOCTHU

METO/A IPOCTBIX UTEPALMIA.

3anucarhs MHorowreH Jlarpamka st Gynakuii f(X), 3agannoit Tabmurei

X

11 22 44

f(x) 115 22.3 33.4

Haiitu In (X) mpu X=2.5.

10.

11.

12.

13.
14.
15.

DK3aMeHAIMOHHbIE MATEPHAJIBI JIJIsI IIPOMEKYTOYHOI aTTecTally (3K3aMeH)
Bonpocsl )i NOATOTOBKH K IK3aMeHY

Knaccudukanus norpemHocteil. AGCONMIOTHAs U OTHOCUTENbHAS MOTPEUTHOCTH YUCIIa U
byukun.  Ilpsmas u oOpartHas 3amada Teopuu mnorpermHocteil. HeycrtoiiuuBeie
anroputMsl. [ToHsATHE BepHBIX 3HAYAIUX HU(P B IECATUYHON 3allMCH YUCIA.

[Ipsimble 1 UTEpallMOHHBIE METOABI. MeTo1 HCKITIoOUeHUs! Hen3BecTHhIX perienust CJIAY
(meton I'aycca). Meron I'aycca ¢ BBIOOpPOM INTaBHOTO 3JIEMEHTA IO CTOJIOLY.

[Ipumenenus metona ["aycca miist pacuera onpeaenureneii 1 o0paTHBIX MaTPHIL.
[TorpemiHoCTh MPUOIMKEHHOTO PEIICHUsS CUCTEM YypaBHEHUH U OOYCIOBIEHHOCTb
MaTpHIL.

Meton mpoctoil urepauuu. JocTaToyHbIE YCIOBUS CXOAMMOCTH Mpoliecca MPOCTON
ureparnuu. O1eHKa MOrpeurHOCTH MPUOTMKEHUH Mpoliecca uTeparuil.

Merton 3eninens.

Pemenne HenuHeWHbIX ypaBHeHHI. MeTton xopa (Cekymux), MeTOJ KacaTelbHBIX
(HproToHa), MeTO UTEpALIUN.

Mertozpl pelIeHNs] CHCTEM HEIMHEHHBIX ypaBHEHMH: MeToll HproTOHA. METO uTepanuii
(locTaTOYHOE YCIOBHE CXOAUMOCTH METO/1a UTEPALIUN).

ITocTanoBka 3agadn HUHTCPIIOJIAANNUN U alllIpOKCUMAIIUU.

WnTepnionsiunonHblid MHOrowieH Jlarpanka. OlieHKa OCTaTOYHOIO 4YiI€Ha MHOTOYJIeHa
Jlarpanxa

KoHeuHble pazHOCTH pa3nuuHbIX MopsakoB. Popmyna HeroTOHA 11 paBHOOTCTOSIIMX
y3710B. O1ieHKa OCTaTOYHOTO YJICHA.

Pazneneunsie pa3sHoCTu Pa3JIMIHBIX MOPAAKOB. (I)opMyna Hrrotona JJIsA
HCPABHOOTCTOANIUX Y3JIOB. OI_[CHKa OCTAaTOYHOTO YJICHA.

Kycouno-nonnnomuansHas annpokcuManus. JInnelnsie GUiIbTpol.
Omnpenenenue criaitna. IHTepnonALMOHHBINA KyOudeckuii cruiait nedexra 1.

Uucnennoe nudepeHnnpoBanre aHATUTHICCKH 3aIaHHBIX (PYHKITUH.



16. Yucnennoe nupdepennupoBanre GyHKIMMA, 3aJaHHBIX TaAOJIUYHO.

17. Metonsl pemenusi 3agad Komu. [loHsiTHe JoKambHOW W o0mIield To4HOCTH. MeTon
Pynre-Kyrra 4-ro mopsinka pemenus 3amaun Komm s auddepeHnmnaibHoro
ypaBHEHHUs 1-ro nopsiaka.

Kpurtepun onenuBanus pe3yibTaToB 00y4eHHUs

KpuTtepun oneHuBanus pe3yibTaToB 00y4eHHs

Ouenka Kputepun olleHUBaHHUS 110 SK3aMCHY
BLICOKHi OLEHKY ~«OTJIYHOY  3aCIyKHBACT CTYICHT, OCBOUBIIIHMI 3HAHHS,
YPOBEHD <5 YMEHHSI, KOMIICTCHIMH 1 TEOPETHUCCKHH Matepuan 0e3 MpoOeIioB;
(oTmuHO) BBHITIOJTHUBIIHMIA BCE 3aJaHUs, MPEAYCMOTPEHHBIC y4eOHBIM TUIAHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MIPAKTUICCKHE HaBBIKH
po(heCcCHOHATLHOTO MPUMEHEHHS] OCBOCHHBIX 3HAHHI C(HOPMHUPOBAHBI.
Cpennmii OIICHKY «XOpOII0» 3aCIyXKUBAET CTYACHT, MPAKTUYECKU TOTHOCTHIO
YPOBEHB «4» OCBOMBIIMN 3HAHWs, YMEHUS, KOMIICTCHIIMU ¥ TEOPETHYCCKHIM
(xopor10) Marepuai, y4deOHbIC 3aJaHUs HE OIICHEHbl MaKCHMAJIbHBIM YHCIOM
0aJI0B, B OCHOBHOM C(HOPMHPOBAI MPAKTHIECKHE HABBIKH.
[Toporossrii OIICHKY «YyJIOBJICTBOPHUTEILHO» 3aCITy)KUBAET CTYIEHT, YaCTUYHO C
YPOBEHB «3% npoOejaMd  OCBOMBIIWI  3HaHUS, yMEHHUS, KOMIICTCHIMH U
(YIOBIIETBOpUTE | TEOPETUYSCKUH MaTepuall, MHOTHE ydeOHbIe 3adaHus Jub0 He
JIHO) BBINOJIHMJI, JUOO OHM OIEHEHBI YHCIOM 0aaioB OJHM3KHM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYCCKHE HABBIKK HE CPOPMHUPOBAHBI.
MUHHMMAIBHBIH | OIEHKY «HEYIOBICTBOPUTEIHHO)» 3aCIyKHBACT CTY/ICHT, HE OCBOMBIIUI
YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETCHIINN U TEOPETUUCCKUI MaTepuas, ydeOHbIe
(HEeyIOBIIETBOPH | 3a/IaHUs HE BBIIOJIHWII, IIPAKTHUECKUE HABBIKK HE CPOPMHUPOBAHHBI.
TEJIHLHO)

OneHouHBIE CpencTBA Ui HMHBAJIHMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BEHIOUPAIOTCS C YUETOM UX MHAMBHUYaTbHBIX ICUXO(PU3UYECKHX OCOOEHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3J10pOBbsI NIPEIOCTABISIETCS TOMOJIHUTEIbHOE BpeMs Il OJrOTOBKHM OTBETA HA HK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YyIbTaTOB O0YyYSHHUS WHBAINIIOB H JIHIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPETYCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHHBaHUsI Pe3yJIbTAaTOB OO0YYCHHS WHBAIUAOB M JIHI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJI0) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aganTUPOBAHHBIX K OTPAHHUYEHHSM WX 3I0POBBS W BOCIPHSITHS
uHpOpMaLUu:

JU7ist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JU71st JTTI ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.



I[aHHBIﬁ Hepequb MOXET 6I>ITB KOHerTI/ISI/IpOBaH B 3daBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, MH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH I

5.1. YueOnasi sutepaTypa

1. Jemunosud, b. I1. OCHOBBI BBIYUCIUTEIIPHOW MaTeMaTUKH : yueOHoe mocooue / b. 1.
Hemunosuy, U. A. Mapon. — 8-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2022. — 672
c.— ISBN 978-5-8114-0695-1. — TekcT : anekTpoHHbIH // JIaHb : 351eKTpoHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/210674 (nata oOpateHus:
26.06.2024). — Pexxum JrocTyma: Jjis aBTOpU3. M0JIb30BaTENICH.

2. Cna6uos, B. /. Uncnennsie metoswl : yaeOHuK / B. JI. CnabuoB. — Cankt-IletepOypr :
Jlanb, 2024. — 392 ¢. — ISBN 978-5-507-47312-0. — TexkcT : 3nmeKTpoHHSbIH // JIaHb :
3JIeKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/359849 (nara
obparenus: 26.06.2024). — PexxuM ocTyma: it aBTOPU3. MOJb30BATEIICH.

3. baxsanos, H. C. Yucnennsie metosl : yueobuuk / H. C. baxsanos, H. I1. XKunkos, I'. M.
KoGenbkoB. — 9-e uzn. — Mocksa : JlabopaTtopus 3nanuid, 2020. — 636 c. — ISBN
978-5-00101-836-0. — TekcT : anekTpoHHBIH // JIaHb : 31eKTpOHHO-0MOIMoTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/126099 (nara obparuenus: 26.06.2024).
— Pexxum mocTyna: uist aBTOPH3. MOJIb30BATEIICH.

4. Mapuyk, ['. 1. MeToapl BEIUNCIUTEIBHOM MaTeMaTHKH : ydeOHoe nmocodue / I'. U.
Mapuyk. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 608 c. — ISBN 978-
5-8114-0892-4. — TekcT : aneKTpoHHBIH // JIaHb : 2JIEKTPOHHO-OMOIMOTEUHAS CUCTEMA.
— URL.: https://e.lanbook.com/book/210302 (nara obparuenus: 26.06.2024). — Pexxum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

5. Komuenosa, H. B. BerunciurensHas MaTemMaTuka B IpuMepax 1 3aj1a4ax : yaeoOHoe
nocobue st By3oB / H. B. Konmuenona, M. A. Mapon. — 5-e uzn., ctep. — CaHKT-
[TetepOypr : Jlansb, 2021. — 368 c. — ISBN 978-5-8114-8114-9. — Tekcr :
AJIEKTPOHHBIHN // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAs CUCTeMa. —

URL.: https://e.lanbook.com/book/171859 (mata obparmenus: 26.06.2024). — Pexum
JOCTyTa: JIJIsl aBTOPH3. TMOJIb30BaTENEH.

Jnst ocBOeHUS MUCIUIUIMHBI WHBAIHJaMH M JIMIAMH C OTPAaHUYCHHBIMU BO3MOXKHOCTSMHU
37I0POBBSI UMEIOTCS U3/IaHus B 3JIeKTpoHHOM Bue B OBC «Jlaub» u «¥Opaitt.

5.2. lepuoanueckasi JuTeparypa
1. Ba3s!l nanueix kommnanuu «/ct Beroy» http://dlib.eastview.com
2. DnextponHas 6ubamnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHble Mpo(deccHOHATBHBIE 0a3bl
JAHHBIX U HH(OPMALMOHHbIE CIPABOYHbIE CHCTEMBI
DJ1eKTPOHHO-0UbIMoTeuHbIe cucTeMbl (IBC):
1. BBC «FOPAWT» https://urait.ru/
ABC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BbC «BOOK.ru» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
OBbC «JIAHDbY https://e.lanbook.com

ok wn

IIpodeccuonaibubie 6a3bl JAHHBIX:
1. Web of Science (W0S) http://webofscience.com/
2. Scopus http://www.scopus.com/



https://e.lanbook.com/book/210674
https://e.lanbook.com/book/359849
https://e.lanbook.com/book/126099
https://e.lanbook.com/book/210302
https://e.lanbook.com/book/171859
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com
4. Kypuans! u3narenscrBa Wiley https://onlinelibrary.wiley.com/
5. Hayunas snextponnas 6ubnuoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allalHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
miaTdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru
7. HaumoHanmpHass »JeKTpoHHas OuOnroTeka (AOCTYym K DJIEKTPOHHOW OuOnmmoTeke
mucceprauii Poccutickoit rocynapcerBennoit oubmmoreku (PI'B) https://rusneb.ru/
8. IIpesmumenrtckas oubmmoreka um. b.H. Enbiinna https://www.prlib.ru/
9. Dnekrponnas koyueknus Okchopackoro Poccuiickoro ®@onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/

17. "Jlexropuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas nndopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HNudopmanuoHHbIe CIPAaBOYHbIE CHCTEMBI:
1. Koncynprant [Tmtoc - cipaBoyHast mpaBoBast CHCTEMa (JOCTYI 0 JOKAIBHON CEeTH €
KOMITHIOTEPOB OMOINOTEKH)

Pecypcbl cBOOOAHOTO 1OCTYMA:

1. AmMepukaHCKas NMaTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/

2. llosHbIe TEKCTHI KaHAJCKUX AUCCEpTauid http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMHUCTEpPCTBO HayKH U BbIcIIero oopazoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

5. ®enepanbubiii moptan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;

6. HWudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas komnekuust nu@poBbIX 00pa3oBaTeIbHBIX peCypcoB http://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMAIIMOHHO-00PA30BATENLHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaMOHHbIHN nopTan "Pycckuii sa3b1k" http://gramota.ru/;

11. Cnyx0a TeMaTUYECKUX TOJKOBBIX clloBapei http://www.glossary.ru/;

12. CnoBapu U SHUMKIJIONEIUU http://dic.academic.ru/;

13. OO6pa3oBarenbHbIN opTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O6 oOpasoBanuu B Poccuiickoit denepannn". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE YJIEKTPOHHbIE 00pa3oBaTe/ibHbIe H HH(pOPMaIlHOHHBIE pecypchl
KyoI'Y:
1. Cpena MOIyJIBHOTO IMHAMUYECKOT0 00y4yeHus http://moodle.kubsu.ru



https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
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https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/

2. baza y4eOHBIX IIaHOB, YU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIMKAMi U
KoHpepeHmmii http://mschool.kubsu.ru/

3. bubnuoreka nHPOPMAIIMOHHBIX PECypcoB Kadeapbl HHHOPMAITMOHHBIX
00pa3zoBaTebHbIX TEXHOJIOTUH http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB 1oKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadenpsl MH)OPMAIMOHHBIX CHCTEM H
TexHosioruii B oOpaszoBanum KyOI'Y u HayuHo-merommdeckoro >xypHana "IIIKOJIBHBIE
I'OAbI" http://icdau.kubsu.ru/

6. MeToanueckue yKazaHus JJisi 00y4AOIIMXCS 10 OCBOCHUIO AUCHUIJIMHBI (MOAYJIs1)

VYyeOHblil T1aH M0 aucuuIuinHe «YuciaeHHbIe METOABD» MpeAyCcMaTpUBaeT MPOBEACHUE
BHEAYJIUTOPHON CaMOCTOSITEIbHON pPabOThI CTyAeHTOB. (OCHOBHAs II€JIb CaMOCTOSTEIbHOU
paboThI CTYJCHTOB COCTOUT B 3aKpPEIUICHUH, PACHIMPEHUM W YIIyOJICHMW 3HAHUN Marepuaa,
M3y4aeMOTro Ha ayJIMTOPHBIX 3aHATHUAX, (DOPMUPOBAHUHN HABBIKOB UCCIIEAOBATEIILCKON pabOTHI 1
MOBBIIIICHUN  OOpPA30BaTEIIBHOTO YPOBHSI CTYJIEHTOB 0€3 HEMOCPEACTBCHHOTO  y4YacTHs
npenoaasarens. CamocTosiTenbHas paboTa CTYICHTOB IO JUCIHMIUIMHE BKIIOYACT CIICTYIOIIUE
BHUIBI ACATCIIBHOCTU.

— TpopaloTKy U aHAIIN3 JIEKIIHOHHOTO MaTepHana,;

— u3y4yeHHue yueOHO JTuTepaTyphl;

— moucK nHpopManuu B cetd MIHTEpHET 10 pa3IMyHbBIM BOIIPOCaM;

— BBIIIOJIHEHUE UH/IMBUIyaHbIX 3aJlaHUM;

— paboTy ¢ BopocaMH Il CaMOIIPOBEPKH 10 TeMaM Kypca;

— IMOJTOTOBKY K 3auéTy.

Opranuzanus nponecca CPC no aucuumuinHe npeacTaBieHa B TabauLe.

No HaumenoBanue Conepattie CPC Kon-Bo dopma
paszena 4acoB KOHTPOJIS
1 Brenenue. [IpopaboTka JIEKIHOHHOTO MaTepHaa. N
DJIeMEHTHI TCOPUU Wzydenne yueOHOM IUTEPATyPHI. 9
TIOTpeIIHOCTEH BrInoHeHne MPaKTHYECKUX TOMALTHUX
3a7aHuM.
2 Yucnennsie MmeTo sl |[IpopaboTka TEKIIMOHHOTO MaTepHaa. N
TUHEHHOU anreOpbl W3ydenne yueOHOM IUTEPATYPHI. 10
BrInoHeHHe MPaKTHYECKUX TOMAITHUX
3aJIlaHMI.
3 Pemenue [TpopaboTka JEKIIMOHHOTO MaTepHuaa. y
HEITMHEHHBIX W3zyyenne yueOHOM IUTEpaTypHI. 10
ypaBHEHMiA ¥ cucTeM | BBINOJIHEHNE NIPAKTHYECKUX JOMAIIHUX
3a7aHUH.
4 [pubmmxenne [IpopaboTka JIEKIHOHHOTO MaTepHaa. y
(hyHKIHH. Uzydenue yaeOHOM TUTEPaTyPHI. 10
[NommHoMuanbHAs BrinosHeHNe TPaKTHYECKUX JIOMAITHIX
UHTEPIOJISALNS 3a/laHuil.
5 UucnenHoe IIpopaboTka JIEKIIHOHHOTO MaTepHaa. A
nuddepennuposanne |M3yueHue yueOHOM IUTEPATYPBI.
¥ pelleHne BrImoHeHHe MPaKTHYECKUX TOMANTHUX 10
muddepennmansupx  |3AAAHHH.
ypaBHEHUM
— — _ 49 _

B ocBoeHun AMCHMIUIMHBI MHBATUIAMHU M JUIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbs OOMNBINIOE 3HAYCHHE WMEET WHJIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JOTIOTHUTEILHOE Pa3bsICHEHHE yUeOHOro MaTepuraa.



http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YJalomUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMU 3/10POBbSI.

7. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHne mo JMCuuIimae (MoayJir)
HO BCEM BHIAM y‘IGGHOﬁ JCATCIIBHOCTU B paMKax JUCHUITIINHBI I/ICHOJIBSyIOTCSI
ayIUTOPUH, KAOMHETHl U JabOpaTOpUHU, OCHAIIICHHBIE HEOOXOJAMMBIM CIICIHATIM3UPOBAHHBIM U

1a00paTOPHBIM 000PYIOBAaHUEM.

HanmeHnoBaHue crenuaaibHBIX
IMOMEIICHUH

OcCHAaIIEHHOCTD CITEIUAIbHBIX
MHOMEIEHU

[TepeueHs JUIIEH3MOHHOTO
MIPOTPAMMHOTO 00eCTIeUeHHS

YueOHble ayIUTOPHU TSt
MPOBEICHUS 3aHATHH JIEKIIMOHHOTO
THIA

Mebenn: yaeOHas MmeOemb
TexHM4Yeckue cpeacTBa 00ydeHHs:
9KpaH, MPOEKTOpP, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus,
Matlab

YyeOHsle IUTS
[IPOBEJICHUS 3aHATHH
CEMUHApPCKOIr'0 THUIMA, TPYNIOBBIX U
WHIUBUAYATbHBIX  KOHCYJIBTAIIUM,
TEKYILEro KOHTpPOJIA u
MIPOMEKYTOYHOM aTTeCTalluKi

ayJIUTOPHN

Mebenn: yaeOHas MmeOeb
TexHMYecKHe cpeacTBa 00ydeHHS:
9KpaH, MPOEKTOP, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab

VYueOHble ayJUTOPHHU JUIS
HPOBEACHUS 1a00PaTOPHEIX PaboOT

Jlaboparopust HHHOPMAITMOHHBIX H
yrpasistomux cuctem 201H
Jlaboparopust SKOHOMHYECKOM
uapopmatuku 202H

JlaGopaTopus ynpaBiieHHs B
TexHu4yeckux cucremax 207H

JlabopaTopust opraHH3aIMOHHO-
TEXHOJIOTHYECKOTO 00eCTICUeHHS
TOPTOBOW U MapKETUHIOBOM
nestenbHOCTH 201 A

JlabopaTopusi 5SKOHOMUKHU H
ynpasienus 212H

Meo0enb: yueOHas mebeb
TeXHUYECKUE CPEICTBA O0YUCHHUS:

9KpaH, MPOEKTOpP, KOMIIBIOTEPHI,
HOYTOYKH

ObopynoBanue:

[IK, TepMmuHanbHBIE  CTAHLMUH,
Ycunurensb aBTOHOMHBIN
OecripoBOIHOM

TUMOBOM KOMILJICKT yU4eOHOTO
obopynosanus "Teopus
ABTOMATHYECKOTO yIIpaBIeHU",
[Ipe3eHTanuu u miakaTsl
VYceunurens aBTOHOMHBIN
OecrpoBOTHON ¢ MUKPO(QOHOM

[Tanens MHTEpaKkTUBHAs,
Kondepenu-cucrema, Mukiep-
ycunmrens, [logasurens
aKyCTH4ecKOil oOpaTHOM CBs3N,
HacTteHHblil TpOMKOTOBOPUTEIIb,
Pannocucrema, MukpodoH Ha
rubkoM aepxartene, Mono6iaox HP,
Joxymenrt-kamepa, becipoBoHas
Touka ocrymna, Cucrema
Buaeoorobpaxernwns, KK manens,
Crutep, MysnbTuMe nuiiHas
TpubyHa siexTop, Cucrema
BuieoKoH(pepeHIcBs3H, [TnakaTe

IIpe3enTanuu u niaaxarsl,
MHoroyHKIIMOHAIBHBII
npodeccrnoHaNbHBIN BUICO
JIETEKTOp OAHKHOT M IIEHHBIX
Oym™mar,

CueTunku OaHKHOT,
WudpakpacHslii geTekTop OAaHKHOT
Y IICHHBIX OyMar,

Microsoft Windows 8, 10,
Microsoft Office Professional Plus,
Matlab

Matlab

Microsoft Windows 8, 10,
Microsoft Office Professional Plus,
Matlab

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab




JlabopaTopus 6e3onmacHOCTH
ku3HenesTenbHocT 105A

YHuUBepCalbHBIN IETEKTOP OAHKHOT
Y IICHHBIX OyMmar,

JleTekTop MOATMHHOCTH OaHKHOT,
SIIUK neHeXHBIH,

[InaHmeTHRIA UMIIPUHTED,
Yceunurens aBTOHOMHBIN
OecripoBOIHOM

JlabopaTopHsie cTeH b1, TUoBoi
KOMIUIEKT y4eOHOTro
obopynoBanusi, CTeHbI-
TpeHaxepsl, CTeHA-TUIaHIIET,
TpeHaskepHbII KOMILIEKC 110
MIPUMEHEHHUIO IEPBUYHBIX CPENICTB
nokaporyiuenus, Kommieke —
TPEHAXEP 110 OKa3aHUIO IEPBOU
JIOBpaueOHOM ITOMOIIIH,
Po6ot-Tpenaxep, Kommiekr
mrakaToB, KoMmmiekT
JIEMOHCTPAIIMOHHBIX TTOCOOMIA,
KOMHHCKTayHHOBHSyaHbHHX
nocooui

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab

YueOHbIe ayIUTOpUHU IS
KypCOBOT'O NPOEKTUPOBAHUS
(BBIMIOJTHEHUS KYPCOBBIX paboT)

Meo0enb: yueOHas mebeb
TexXHUYECKUE CPEACTBA O0YIECHUS:
9KpaH, IPOEKTOP, KOMIBIOTED

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab

Jliist

CaMOCTOSITEILHOM

paboTel  OOywarommxcs

MMpEeayCMOTPCHBI IIOMCIICHUA,

YKOMILJIEKTOBAHHBIE CIEIUATN3UPOBAHHON MEOEbl0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOU ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM AO0CTyIa B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BATENBHYIO CPEly YHUBEPCUTETA.

HaumMmeHoBaHue noMemeHun 1
CaMOCTOSATEIEHOW PaOOTHI
oOygaromuxcs

OcCHAaIIEHHOCTD ITOMEIIECHUI I
CaMOCTOSTENHHOM PabOThI
oOyJaromuxcs

[lepeueHb AMIIEH3MOHHOTO
MIPOTPaAMMHOTO 00eCTICUeHHS

TTomerienue st caMOCTOSTEILHOM
paboThHI 00yJaromIuXcsl (YUTATBHBII
3an Hay4yHoit OnOImoTexu)

Mebenb: yaeOHas MeOeib
KoMmmexr  cnenuanuzupoBaHHON
MeOemH: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHHKAa C TOAKIIOYCHHEM K
HHPOPMALMOHHO-
KOMMYHMKAIMOHHOM
«IHTepHeT» M OCTYIIOM B
DNIEKTPOHHYIO  MH(GOPMAIOHHO-
00pazoBaTeNbHYIO cpeny
o0pa3oBaTeNpHOH  OpraHH3aldH,
Be0-KaMephl, KOMMYHHUKAIIHOHHOE
o0opynoBaHue, obecreynBaroee
JIOCTYTI K ceTn HHTEpHET
(mpoBomHOE COCITMHECHUE u
OecrpoBOIHOE  COCIUHEHHE  I10
texronoruu Wi-Fi)

CCTH

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab

ITomenierne st cCaMOCTOSATEILHOM
pabotsl obyuarommuxcs (ayn.213 A,
218 A)

Mebenb: yaeOHas mebenb
KoMmmnexr cnenuann3upoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMITbIOTEpHAsI
TeXHHKAa C TOAKIIOYEHHEM K
MHPOPMALMOHHO-
KOMMYHUKAIIMOHHON
«HTepHETY W
9JEKTPOHHYIO

ceTH
JOCTYIIOM B
nH(OPMaIMOHHO-

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab




00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHON  OpraHM3aLUH,
Be0O-KaMepbl, KOMMYHHKalMOHHOE
obopynoBanue, obecrednBaromee
JOCTyml K  CeTH  HMHTEpHeT
(mpoBomHOE COEqUHEHNE "
OecrpoBoHOE  COSNUHEHHE IO
texaonorun Wi-Fi)




