MHWHHUCTEPCTBO HAYKH U BBICILHEI'O OBPA3BOBAHMSI POCCUUCKOM OEJIEPALINA
DerepaiibHOE roCyIapCTBEHHOE GI0KETHOE 06pa3oBaTelbHOE YUpexIeHHe
BBICIIETr0 00pa30BaHMs
«KYBAHCKUU I'OCY JIAPCTBEHHBIN YHUBEPCUTET»
DakysbTeT MaTeMAaTUKK U KOMITBIOTEPHBIX HAyK
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PABOYASI IPOTPAMMA AUCHUIIIAHBI (MOJLY.JIS)

B1.B.10 AJITOPUTMbI MATEMATUECKUX BHIYNCJIEHUM

Hanpasnenue
ITOJINOTOBKH/CIICIIMAIBHOCTE

Harnpasnennocts (mpoduis) /
CrieLMaIu3aIus

Dopma 00yueHus

KBanuduxarus

02.03.01 Marematyka  KOMIILIOTEPHBIE
HayKH

BeryuciureisHble, nporpamMMHble,
MH(OPMALIMOHHbIE CUCTEMBI U
KOMIIBIOTEPHbIE TEXHOJIOTHH;
Matemarruueckoe 1 KOMITBIOTEPHOE
MOJIEJIUPOBAHUE;

Cospemennas anre6pa u kpurnrorpadus

Ounas

baxamnasp

Kpacnonap 2025



PaGouast mporpamma jmcrmmumiasl  B1.B.10  AJropHTMBl  MaTeMaTHUecKuX
BBIYMCIIEHHH COCTAaBICHA B COOTBETCTBHH C (hellepallbHBIM TOCYIAPCTBEHHbIM
00pa3oBaTeNbHBIM  CTAHJAPTOM  BBICIIETO  obpasoBanus  (DIOC BO) 1o
Harpasyienuio noarorosku 02.03.01 MaremaTuka 1 KOMIIBIOTEpHBIE HAYKH

IIporpammy cocraBuii(u):

C.B. Taiinenxo, jou. kadeapsl BHIYHCINTENBHON MaTEMATHKH | MH(OPMATHKH,
KaHjl. Gpu3.-Mar. . . 27

LINHCL

PaGouass mnporpamma aucrumauasl B1.B.10 AJNTOPUTMBI  MaTEMAaTUUYECKUX

BBIUMCIICHUH yTBEPIKICHA Ha 3aceJaHuK Ka)e[phl BEIYUCIUTENHHON MATEMATHKH 1
UH(pOPMaTHKU

npotokon Ne 15 « 13 » masg 2025 r.
3asenytonuii kKadeapoil BEIYHCITUTENBHON MaTEMATHKN 1 UHpOpMATHKK

Haymona H.A.

IIIILH]L'IIIH, HHHIHaI

YTBepiceHa Ha  3ace/laiuM  yueGHO-METOAMUYECKON  KOMHCCHHM thakynnrera
MaremaTikn 1 KOMIBIOTEPHBIX HAYK
nporokosn Ne 4 «_14 » mas 2025 r.

[pencenarens VMK ¢akynsrera IImansko C.IT. (A

pamHnEs, WiwHan MINHCE

PenensenTsr:

Yprenos M.X., i.-p. ¢pu3.-mMat.H., npodeccop Kadeapsl NPUKIAHON MaTeMaTHKK
Kybanckoro rocynapcrsentoro YHUBEPCUTETA

Jlyuenko E.B., m.-p. 2.H., KaHm. Tex.H., rnpodeccop kadepr KOMITBIOTEPHbIX
TEXHOJIOrUH U cucteM KyGaHckoro rocyiapcTBeHHOro arpapHoro yHMBepcurera




1 Hesn u 3axa4u M3y4YeHHUs JUCHMIIUHBI (MOYJIs1)
1.1 Ieabp ocBOeHUs] TUCHMIUIMHBI: C(POPMUPOBATH y CTYAEHTOB HAaBBIKM IOCTPOCHUS
AITOPUTMOB JOBCACHUSA 10 YUCIICHHOI'O pC3yJibTaTa peLHeHI/Iﬁ KJIACCHYCCKHUX 3aJa4 MaTCMaTHUKH.

1.2 3agaym QMCUMIUVIMHBI: [10Ka3aTh MPUEMBI U METOJbl IOCTPOCHHUS AJITOPUTMOB
MalIMHHON peau3allii YUCICHHBIX METOJIOB PEIICHHUs] OCHOBHBIX 3aJlay JIMHCHHOW anreOphl,
aHanu3a W AudQepeHInaTbHBIX YpaBHEHUW, MPUBUTH HABBIKM KOHTPOJS IMOTPEIIHOCTEH H
OIICHKH CKOPOCTH CXOAMMOCTH UTEPAIIMOHHBIX METOJIOB.

1.3 MecTo AucuumjinHbl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

JucuumnuHa «AJNTOPUTMBl MaT€MaTHYE€CKHX BBIYMCICHUI» OTHOCHTCA K 4YacTH,
dbopMHupyeMOil ydacTHHKaMU 00pa3oBaTeIbHbIX OTHOIICHHUH, biioka 1 "{uctunmuael (Moxym)"
yueOHOro IUIaHa MO HAIpPaBJICHUIO MOJATOTOBKU «MaremaTtvka U KOMIIbIOTepHbIe HayKu». Jliis
MOJIHOIICHHOTO TOHUMAaHUSI Kypca «AJTOpUTMBI MaTEMaTHYECKUX BBIYHUCICHHI» HEOOXOIMMBI
3HAHUSA, YMEHHMS M HaBBIKM, 3aJ0XKEHHbIE B KypcaXx MaTeMaTHYeCKOro aHaju3a,
byHIaMEHTAIbHONH M KOMIBIOTEPHOU anreOpbl, (YHKIMOHAIBHOTO aHalH3a, KOMILIEKCHOTO
aHaJIM3a, aHATMTUYECKON reoMeTpuH, AuddepeHinaIbHbIX YPaBHEHUN U ypaBHEHUN B YaCTHBIX
MIPOU3BOHBIX, a TAKXKE MapauIeIbHOTO Kypca YUCIEHHBIX MeT0A0B. CTYACHTHI JOKHBI OBITH
TOTOBBI HCIIOJNB30BAaTh IMOJTYYEHHbIE B ATOW 00OJacTH 3HAHHS, KaK MPH HM3YyYECHHUH CMEXKHBIX
JTUCIUILINH, TaK U B IPo(hecCHOHANBbHON 1eATeTbHOCTH.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHHs 00pa30BaTeIbHOM IPOrPaMMBbI

N3ydenne panHOW y4eOHOW JHMCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
oOyuaromuxcs cneaytonux komnerenmii: [1K-3; ITK-5.

KOI[ 1 HAMMCHOBAHUC I/IH[[I/IKaTOpa* JOCTHUKCHUA Pe3yJ'H)TaTbI o6yquI/m o AUCLUIIIINHC
KOMIICTCHIIMHN

IK-3 CnocobeH MareMaTHYECKU KOPPEKTHO CTAaBUTb CCTCCTBCHHOHAYYHBIC 3a/la4H, 3HAHUC
IMOCTAaHOBOK KJIACCUYCCKUX 3aJla4 MaTCMaTHUKHU

[1K-3.3. JlemoHCcTpHpyeT HaBbIKM | 3HAET  OCHOBHBIE  YHCIEHHBIE METOABl U
MCCJIEIOBAHMUS BBIYHMCIIUTENBHOM | adrOpUTMbI pElIeHUs] MaTeMaTHYEeCKUX 3a/ad U3
YCTOHYMBOCTHU pELIEHUH | pa3/eNoB: TEOpHsl aNNpPOKCUMAlUHU, YHUCICHHOE
anreOpanvyeckux CUCTEM M JTUCKPETHBIX | MHTErPUPOBAHUE, JTUHEHas anreopa,
aHasoros quQQepeHnnanbHbIX 3a1a4 OOBIKHOBEHHBbIE UG dEepeHIaTbHbIE YpaBHEHUS,

YpaBHEHUS MaTeMaTH4ecKol (QU3UKU, HUMeeT
IPEACTABICHUE O CYLIECTBYIOLIUX  IAKeTax
IIPUKJIAJHBIX TPOTPaMM.

YMeer pa3pabaTeiBaTh UHUCIEHHBIE METOIbl HU
aJITOPUTMBI, PEaIU30BbIBATE 3TH AJITOPUTMBI HA
A3BIKE IIPOrPAMMUPOBAHUS BEICOKOI'O YPOBHSI.

Baaneer MeTonaMu M TEXHOJIOTHSMH pa3pabOTKU
QITOPUTMOB MAIIMHHOW peau3alliyd YHCICHHBIX
METOAOB pEIIeHUs 3aJad M3 KJIACCHUYECKUX
pas3zenoB MaTeMaTHKH.

IK-5 CnocobeH HCHONb30BaTh COBpPCMCHHBIC MCTOIBI pa3p360TK1/1 H pceain3alnun
KOHKPETHBIX aJITOPUTMOB MATCMATHUYCCKUX Moneneﬁ Ha 0a3e SI3BIKOB ImporpaMMHUpOBaHus U
MAaKCTOB IMMPUKJIAJHBIX IMTPOrpaMM MOACIIUPOBAHU

[1K-5.1. AHanu3upyeT MOCTaBJICHHbBIC 3HaeT  CTPYKTYpHBIE  OCOOCHHOCTH  SI3BIKA
3a/1a4u v BeIOMpaeT 3P PeKTUBHBIC MpOrpaMMHUpPOBaHUS npu peanu3anuu
MaTeMaTHU4eCKUe METO/IbI IPU CO3/IaHUU | MaTeMaTHYE€CKHX KOHCTPYKIUH.

AJITOPUTMOB U BBIUKUCITUTEIBHBIX Ymeer HaXO/IUTh, aHaJIM3UPOBATh,
pOrpaMM JJIsl PELIEHUS] COBPEMEHHBIX pealn30BbIBaTh MPOTPAMMHO U HCIOJIb30BaTh Ha




KOH 1 HAMMCHOBAHUC I/IHZ[I/IKaTOpa* JOCTUKCHUA P€3yJ'II)TaTBI 06yquI/I${ 0o AUCHUILIINHC
KOMIICTCHIINHN

3a/1a4 MaTeMaTUKHU U MEXaHUKH MIPAKTUKE MAaTEeMATUYECKUE AITOPUTMBI
Baapneer HaBbIKaMU MIPOrpaMMHUPOBAHHUS
MaTEeMATHYECKUX BBIUYUCICHUN

[IK-5.2 OmnwuceiBaeT MaTeMaTHYEeCKHE | 3HAET MaTEeMaTHYECKHE AJTOPUTMBl YHUCICHHOTO
MoJend, (GOpMyIUpyeT, TEOPETUYECKU | pelIeHUs TUIHUYHBIX 3a]ad ajareOphl, aHaiu3a,
000CHOBBIBACT M peaM3yeT NMporpaMMHO | AudpepeHInaTbHbIX YpaBHEHUH, WHTETPATbHBIX
YUCJICHHBIE  METOJABl  JUIl  pELICHUs | YpPaBHEHUH

MOCTaBJIEHHBIX 3a7a4 Ymeer  paspabarteiBaTh U PEATM30BBIBATH
HpOI‘paMMHo aJIFOpI/ITMBI MAaTEMAaTUYCCKUX
MOJICJICH U UX JUCKPETHBIX aHAJIOTOB

Bnaneer HaBBIKAMM  UHCIEHHOTO  PEIICHHS
JIUCKPETHBIX aHaJIOTOB MaTeMaTUYECKHUX
MOJICIICH.

Pesynbrathl 00ydeHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH M CaMOCTOATEJIbHOM paboThl O0OydyaromMXcsi B COOTBETCTBUU C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

WHaukatopel  JOCTMXKEHMS KOMIETEHLUH  CUMTaloTCs  CQOPMHUPOBAHHBIMU  IIpU
JOCTH>KEHUH COOTBETCTBYIOIUX UM PE3yJIbTaTOB O0YUYEHHUSI.

2. CTpyKTYpa M coepxkaHHue TUCHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT

Obmas Tpy10EMKOCTh AUCHUIUIMHBI COCTaBIAET 2 3a4. el. (72 yaca), X pacupe/esieHue
10 BUZaM paboOT MPEACTaBICHO B TaOJIHIIE

(O cmyoenmos OPO)
Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (gackr)
6
KonTakTHas pabora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 34 34
3aHsATHUS JIEKIIMOHHOTO THIIA - -
JlaGopaTopHble 3aHATHS 34 34
3aHATUS CEMUHAPCKOTO TUIA (CEMHUHAPBI,
IPAKTUYECKHE 3aHSTHSI) ] )
HMNHasi KOHTaKTHas padoTa: 0,2 0,2
ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHass padoTa, B TOM YHCJIE: 37,8 37,8
[TpopaboTka yueOHOTO0 (TEOPETHUECKOT0) MaTepuaa 14,8 14,8
BeinonHenne nHAMBUYaIbHBIX 3a1aHUH (COCTaBIECHUE
QITOPUTMA, HAITUCAHUE, OTIIAJIKa TPOTPAMMBI, TOI00D 20 20
TECTOBBIX TIPUMEPOB)
[ToaroToBKa K TEKyInieMy KOHTPOJIFO 3 3
KoHTpoJb:
[ToaroToBka K s5K3aMeHy
Oo6masi Tpya10eMKOCTh yac. 72 72
B TOM 4HCIIe KOHTAKTHAs | 4 42 | 342
pabora
3a4. e/l 2 2

2.2 ConepxxaHue QM CUUILTHHBI
Pacnpenenenne BuoB y4eOHOW pabOTHI M KX TPYJOEMKOCTH TIO Pa3/ieiaM JUCITUTIIAHBL.
Pa3nensl (TeMbl) TUCIUTUIMHEI, H3ydaeMble B 6 ceMecTpe (ounas ¢opma)

| Ne | HaumeHoBanue pa3/ielioB (TeM) | KomnunuecTso yacos




AynuTopHas BP:)T;EZTT
Bcero pabora paGota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |TouHble METOMBI pELICHHS ANreOPanIECKUX CUCTEM 7,8 4 3,8
2. |MHTepnoNsMOHHbIE aJITOPUTMbI MOBBIIEHHOM coxuocTH | 10 6 4
3. |MeToapl MUHMMHU3AIUH QYHKIUHA MHOTHX TIEPEMEHHBIX 10 4 6
4 I/ITCpaI_II/If)HHbIe METO/IbI PELIEHUS TIPOBIEMBI COOCTBEHHBIX 10 4 5
3HAYEHU
5. |[Merop! penieH st HeTMHEHHBIX CHCTEM YPaBHEHHUI 10 4 6
6. |UucieHHOC UHTETPHUPOBAHKE 12 6 6
7. |AJTOpUTMBI TEOPHH Pa3HOCTHBIX YPaBHEHUI 12 6 6
UTOI'O no pazoenam oucyuniurvi 71,8 34 37,8
ITpomexxyrounas arrectanus (MKP) 0,2

[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3ansaTus / cemuHapbl, JIP — maGoparopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa
Pa3nensbl (TeMbl) TUCIUIUIMHEI, U3ydaeMble B 6 ceMecTpe (ounas ¢opma)
Paznensl (TeMbl) TUCIUTUIMHEI, H3ydaeMble B 6 ceMecTpe (ounas ¢popma)
®opma npoBeeHUs ATTECTAUH MO TUCHUILIHHE: 3aYeT.

2.3 Conep:xanue pa3iesioB (TeM) THCHUILIAHBI

2.3.1 3aHATHSA JTeKINOHHOI0 THIIA He NPeyCMOTPEeHbI
2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA He MPeAYyCMOTPEHbI.
2.3.3 JlaGopaTopHble 3aHATHS

Ne Haumenosanue Temaruka NpakTUYECKUX 3aHATUN ®dopma TeKyIero
pasgeina KOHTPOJIA
1 2 3 4
1. |Tounsie MeTOBI Merton I'aycca ¢ BeiOOpoM Benytiero snementa |JIP
peleHus OOpareHre MaTpullbl, yTOYHEHUE Otuer no
anredpanvdecKux MpUOIMHKEHHON 00paTHOM MaTpHIIbI nabopaTopHOi
cUCTEM paboTe: CTyIeHThI
00s13aHbI
IIPOBECTH aHAIIN3
MOTPEIIHOCTEN B
pealn30BaHHOM
AITOPUTME.
2.  |Unarepnonsunonssie |[{poOHO-palinoHanbHas HHTEPIOISALUS JIP
AITOPUTMBI Anrebpanyeckasi HHTEPIIOJIALUS: CXeMa Otuer no
MOBBILICHHON DHTKeHa, UHTEPIOJISILKS C KPaTHBIMH y3J1aMU  [1abopaTopHOM
CJIOHOCTH paboTe: CTyAEHTHI
00s13aHBbI
MIPOBECTH aHAIN3
MOTPELIHOCTEN B
peann30BaHHOM
QJITOPUTME.
3. |Meromsl ANTOpUTMBI METOJIOB CITyCKa IS JIP
MHUHAMHA3AHAN muddepeHmpyembix GpyHKImi. Bapuaunonusie | OTueT mo
(yHKLHH MHOTHX METOBI PEIICHUS aITeOpanIeCKuX CHCTEM. nabopaTopHOUH
TICPEMCHHBIX paboTe: CTyIEHTHI
00s13aHbI
IIPOBECTH aHAIIU3
MOTPEIIHOCTEN B




peann30BaHHOM
aJIrOpUTME.
4, |UrepannoHHbie ANTOPUTM METO/Ia BpallleHUH JIst JIP
METOABI pEIICHUA CUMMETPUYHON MaTpuLbl. AIroput™ npuHuumna | OTuer no
npodieMbl otpakenuii, QR-anroputm. 1a00paTopHOK
COOCTBEHHBIX paboTe: CTyIEHTHI
3HAa4YCHUU 065[33HI)I
IIPOBECTH aHAIIU3
MOTPEIIHOCTEH B
pealn30BaHHOM
AITOPUTME.
5. |Meronsbl pemienus  |AnroputMm Metona HerotoHa pemenus cuctemst |JIP
HEJIMHEHWHBIX CHCTEM [HEeJTMHEHHBIX YpaBHEHUH, MO IU(pUKaIIUH Otuer no
YpaBHEHHH. METO/A. "1abopaTopHOii
paboTe: CTyAEHTHI
00s13aHBI
IIPOBECTH aHAIIU3
MOIPEIIHOCTEN B
peann30BaHHOM
JITOPUTME.
6. |YucnenHoe AJTOpPUTMBI BBIYUCIIEHUSI HECOOCTBEHHBIX JIP
UHTETPUPOBaHUE.  |[MHTErpasioB. KBajgparypbl HauBbICIIEH Otuer no
anredpanvecKkoil CTeNeH! TOYHOCTH IS nabopaTtopHoi
WHTETpUPOBaHUs PYHKIUI ¢ Hanboee paboTe: CTYAEHTbI
pacnpocTpaHEHHBIMU OCOOCHHOCTSIMHU. 00s13aHbBI
IIPOBECTHU aHAIIU3
MOTPEIIHOCTEH B
peain30BaHHOM
JITOPUTME.
7. |Anropurmbl Teopun  |Kitaccudeckasi poTroHKa JIst JIP
PasHOCTHBIX TpeXAMaroHaabHbIX MaTpull. BeiBox dpopmyn Otuer no
YpaBHEHHH IIPOTOHKH ISl IATUANATOHAJIbHBIX MAaTPULL. nabopaTopHOi
Pa3HocTHBIE annpokcHManuy ypaBHEHUS paboTe: CTy/IeHThI
TETJIONMPOBOAHOCTH U YpaBHEHUS KOJIeOaHMI 00s13aHbI
CTPYHBI, AJITCOPUTMBI PEILIEHUS Pa3HOCTHBIX IIPOBECTH aHAIIN3
cxeMm 3a1aun Komm n cMemaHHbIX 3a1a4. MIOTPELIHOCTEN B
pealn30BaHHOM
JITOpUTME.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aromUXCcH M0 JUCUMUILIIMHE (MOTYJII0)

Bung CPC

[TepedyeHs yueOHO-METOIUYECKOTO 00ECTICUSHUS TUCIIUTLTAHBI
IO BBITIOJIHEHUIO CAMOCTOSITENILHOM paOOThI

MaTepuaa,

I/ISYLICHI/IC JCKIIMOHHOI'O

IToaroroBka oruera 1o
nabopaTopHO# paboTe;

ot 14.06.2017 .

MeTtoauueckre peKOMEHIalluy 110 OpraHu3aluu
CaMOCTOSITENIbHON PabOThI CTYACHTOB YTBEPKICHHbIE Kadeapoil
BBIYUCIUTEILHOW MaTeMaTHKU U UHPOPMATUKH, TpoToko Ne 14




\ \ [TonroroBka K 3auery. \

Y4eOHO-MeTOoIMYeCKhe MaTepualbl Ul CaMOCTOSTEIbHONW PabOThl OOYYaloOUIUXCS W3
YHCITa MHBAJIHU/IOB U JIMI C OTPAaHUYECHHBIMU BO3MOKHOCTSAMU 310poBbs (OB3) npemocraBsioTcs
B (popMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(OPMAITIH:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopme aynuodaiina;

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JInst I ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHo hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (popme ayamodaiina;

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

[ToapoOHbIe MOCTAaHOBKH 3ajay Ul CaMOCTOSTEIILHON pabOThI CTYIEHTHI MOJYYaloT B
OYHOM HHIMBHIyaTbHOM OOIICHWH C mpernojaBareneM. OyHble KOHCYIBTAIIMH HE COCTABISIOT
npoOJIeMBbl: eXKEHEIENIFHO MPEeroIaBaresib paboTaeT B ayAUTOPHU CO CTYIEHTaMH B CPEIHEM I10
ISITh 4acoB.

JUist U1 ¢ OTpaHMYEHHBIMH BO3MOXKHOCTSIMU BOCHPHUATHS WHGOpMAIMK (HAPYIICHHUS
3peHust MO0 CllyXa, a TaKKe C HAapYIICHHSMU OIOPHO-IBUTATEIIFHOTO armapaTra) BO3MOXKHA
BUACO W ayauo 3alucCh JIEKIUH: JIGKTOp HMMEET NPUBBIUKY BCE NPOU3HECEHHBIC CJIOBA
3aMMChIBaTh HA JOCKE, a 3allMCaHHbIe Ha I0CKe (POPMYJIIBI IOBTOPSATH YCTHO.

3. OOpas3oBaTesJbHbICe TEXHOJIOIMH, NPHMEHsSEeMbI¢ NPH OCBOCHHH JHCHHUILIHHBI
(Mmonmy.Jist)

B xome wu3yyeHus JUCLMIUIMHBI IIPENYCMOTPEHO HCIIOIB30BAHUE  CIIEIYIOLIUX
00pa30BaTeNbHbIX TEXHOJIOTUN: MPaKTUYECKHE 3aHSTHUs, NpoOJieMHOE OOydeHHe, MOJArOTOBKA
YCTHBIX OTYETOB O PEaTM30BaHHBIX AITOPUTMAX C JEMOHCTPALMEN KOJOB IIPOrpaMM U TECTOBBIX
3aJa4, CaMOCTOsITeNIbHAst paboTa CTYAECHTOB.

KoMIIETEHTHOCTHBIN MOAXOJ B paMKax IMPENoJaBaHUs IUCLUIUIMHBI pPEalN3yercsi B
WCIIOJIb30BAHUHA HHTEPAKTUBHBIX TEXHOJIOTMH W AKTHBHBIX METOJOB: IPOEKTHBIX METOAMK,
MO3rOBOI'0 IITypMa, pa300pa KOHKPETHBIX CUTYallUii, B COYETaHUU C BHEAYIUTOPHON paboOTOMH.

NupopmaniioHHble  TEXHOJOTHWH, TpPUMEHSEMble TPU  U3YYEHUU  JAUCHUILIUHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTy MIHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE TPH U3YYEHUU JUCHUTLTUHBI
— I JIAI C OrPAaHWYEHHBIMU BO3MOXKHOCTSMM 3JI0POBbSI INPEIyCMOTPEHA OpraHU3alMs
KOHCYJIBTALIMH C UCIOJIb30BAHUEM DJIEKTPOHHOM ITOYTHI.

4. OueHo4YHble CpeACTBA IJISl TeKyLIero KOHTPOJIsl YCIeBaeMOCTH U NMPOMeKYTOYHO
arrecTanuu

OneHouyHble CpeACTBa MpeIHa3HAYeHbl JJIs KOHTPOJS U OLEHKH O0Opa30BaTeIbHBIX
JOCTIDKEHUH 00y4aromuxcsi, OCBOMBIIMX HPOTpaMMy Y4e€OHOH TUCHMIUIMHBI «AJTOPUTMBI
MaTE€MaTUYECKNX BBIYUCIICHUI.

OneHouHbIE CpPEeNCTBA BKIIOYAET KOHTPOJIBbHBIE MaTepUaibl Ul MPOBEACHUS TEKYUIero
KOHTPOJIAA B (hOpME OTYETOB IO BBIMOIHEHHBIM Ja0OPATOPHBIM 3a/1aHUSIM U MPOMeKYTOYHOM
aTTecTalu B opMe BOIPOCOB U 33JaHUH K 3aUETYy.

Texkymmii KOHTpPOJb KadecTBa MOATOTOBKM OCYIIECTBIISIETCA MYTEM IPOBEPKH

TEOPETUYECKUX 3HAHUU U IPAKTUYECKUX HABBIKOB IIOCPEICTBOM



[IpoBepkn M mpueMa TEKYIIUMX CEMECTPOBBIX 3aJaHUN M JIAOOPATOPHBIX PadOT.
HenocpenactBeHHO Ha 1a0OpaTOpHBIX 3aHATUAX CTYAEHTHl IOIY4arOT OT MPErnoAaBaTes
UH/IMBUYAJIbHOE 3aJlaHHe TI0 KOHKPETHOMY YHMCJICHHOMY METOIy, pa3padaThIBalOT aJIrOpPUTM,
NUIIYT NporpamMmy, OTIaXHMBAIOT M TECTUPYIOT €€ MOJ KOHTpOJIEM IpenoaaBareis. boibias
4acTh J1A0OpAaTOPHBIX 33JaHUN TNPHUXOMUTCS HA CAMOCTOATENBbHYIO paldoTy: H3ydeHue
TEOPETUYECKOI0 MaTepuana IO KOHCIEKTaM JIEKUUH MO0 Kypcy YHCIEHHBIX METOJOB M IIO
OCHOBHBIM HCTOYHHMKAM JIMUTEPATyphl, pa3paboTka airopuTMa IMPOTPaMMHON pealn3aluu
METO/a, OTJaJKa MPOrpaMMbl Ha KaKOM-TTHOO S3bIKE BBICOKOTO YPOBHS (IOJ0OP TECTOBBIX

MPUMEPOB TAK)KE BXOJUT B CAMOCTOSTEIBHYIO padboTy).

OneHouHble CpeicTBa [Ulsl MHBAIMAOB M JIMII C OIPAaHUYECHHBIMH BO3MOXHOCTSMU
3JI0pOBBsI BEHIOUPAIOTCA C YI€TOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— Ipy HEoOXOAMMOCTHM HHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
310pOBBS ITPEAOCTABIIACTCS JONOJHUTEIBHOE BPEMS I IOArOTOBKU OTBETA HA DK3aMEHE;

— [IPU NPOBEJICHUH IPOLEAYPhI OLIEHUBAHUS PE3YIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 370pPOBbs IPELyCMATPUBACTCS HCIIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCS C OTPAHUYEHHBIMU BO3MOYKHOCTSMU 3/10POBbSI
U MHBAJIUAOB TPOLESYpa OLCHHBAHUS PE3yJIbTAaTOB OOydYeHMsI 10 JAUCLUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.
IIponienypa oneHMBaHUs PE3yJIbTaTOB OOYYEHMs WHBAIMJOB U JIUI[ C OTPAHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCLMILIMHE (MOAYJNIO) IPEAyCMaTpUBAET IIPEIOCTABICHUE
uHpopmauuu B (opMmax, aZANTUPOBAHHBIX K OIPAaHMUYCHHUSIM HX 370pOBbS U BOCIHPHUATUSA
uH(popMauu:
JUid nu1 ¢ HapyIIEHUSMU 3pEHUS:
— B I1€YaTHOW (hOpMe YBEIUYCHHBIM HIPUPTOM,
— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.
JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.
JUist a1 ¢ HapyIIeHUsIMU OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.
I[aHHBIfI NEPCUYCHbL MOXKCET OBITH KOHKPCTU3UPOBAH B 3aBUCHMOCTU OT KOHTHHICHTA
oOyJaromuxcs.

CprKTypa OLHCHOYHBIX CPEACTB IJHA Telcymeii Hu l'lpOMe)KyTO‘-lHOﬁ aTTeCTAllun

Ne Kon 1 HanmeHOoBaHHE Pe3ynbraThl 00y4eHus HanMeHoBaHNE OLIEHOYHOIO CPEICTBA
HHAUKaATOopa (B COOTBCTCTBHH C II. < HpOMe)KyTO‘IHaH aTTeCcTanus
n/m Texylmuid KOHTPOJIb
(B cooTBeTCTBHH C 11. 1.4) 1.4)
K-3.3 3naer OCHOBHBIE | JlIabopamopHvie 3aoanus k
YHUCJICHHbIE METOJbl | pabomul no 1abopamopHbim
JemoHcTpHUpyeT )
B u QITOPUTMBI | pazoenam: pabomam no pazoenam
pelieHus Tounvie memoowl lu?2
UCCIIEIOBAHMS
. MaTeMaTHYeCKHX peuienus
BBIYUCITUTEILHON
. 3a1a4 U3 Pa3AeioB: | aneebpauieckux
YCTOMYUBOCTH
. TEOPHS cucmem;
1 | perreHuni
anmnpoKCUMAIIUH, Humepnonsayuonnvie
anreOpanyecKux
YHCIIEHHOE aneopummbl
CUCTEM " .
UHTETPUPOBaHUE, NOBLILUEHHOU
JTUCKPETHBIX .
nuHelHas anredpa, | croacHocmu.
aHAJIOTOB
OOBIKHOBEHHBIE
G hepeHIaTbEHBIX
nuddepeHnraIbHbIC
3a1au
ypaBHEHUS,




ypaBHEHUs

MaTeMaTU4ECKON
busukw, UMETh
MpPE/ICTAaBICHHE O
CYLIECTBYIOIINX
nakerax
MPHUKIaIHBIX
MIPOTPAMM.

Ymeer
pa3pabarbiBaTh
YHUCIIEHHBIE METO/IbI
u QITOPUTMBI,
peali30BbIBAaTh 3THU
QITOPUTMBI Ha
SI3BIKE
MPOrPaMMHUPOBAHUS

BBICOKOTO YPOBHSI.
Baageer meromamu
i TEXHOIOTHSIMU
pa3paboTku
aITOPUTMOB
MAalIuHHOMN
peanu3anuu
YHCIICHHBIX METOJIOB
pelieHuss 3amad U3

KIIACCUYECKHUX
paznenon
MaTEMaTHKH.
3HaeT CcTpYyKTypHbIE | Jlabopamophsie 3aoanus x
[TK-5.1. O0COOEHHOCTH SI3BIKA | pabomul no 1abopamopHbim
AHanusupyer IPOrpaMMHUPOBAHUS | pazdenam: pabomam no pazoenram
MOCTaBJICHHBIC npu peanuzauuu | Memoowl Ju4
3a/lay¥l U BHIOMpAeT | MaTeMaTHYECKUX MUHUMUZAYUU
s pexTuBHBIC KOHCTPYKIUU. @DYHKYULL MHO2UX
MaTeMaTH4eCcKue YMeer  HAXOHUTh, | NEPEMEHHbIX;
METOABI IPU aHAIM3UPOBATh, Ureparmonusie
CO3IaHUU peann30BBIBaTh METOJbI PCIICHUA
aJrOpUTMOB U IIpOrpaMMHO y1 | TPOOJIEMBI
BBIYHCITMTENLHBIX HCIIONB30BaTh  Ha | COOCTBEHHBIX
porpamMm Jiist MIPaKTUKE 3HAYCHIH
peleHus MaTeMaTHYeCKHe
COBPEMEHHBIX 3371a4 | QJITOPUTMBI
MaTeMaTUKH U Bianeer HaBbIKaMu
MEXaHHKHU MIPOrPaMMHUPOBAHHUS
MaTeMaTHYeCKHX
BBIYMCIICHUI
[IK-5.2 OniuceiBaer | 3Haer JlabopamopHvle 3adanus x
MaTeMaTHIECKHE MaTeMaTHYECKUE pabomul no 1abopamopHuiM
MO/JIEIIH, AITOPUTMBI pasoenam: pabomam no pazoeniam
dbopmynupyer, YUCIIEHHOTO Memoowl pewterus 5;6u7’
TEOPETUIECKHI peLIeHHs] THTUYHBIX | HeIUHEHbIX cucmem
000CHOBBIBAET U 3a/1a4 anreopsl, VpasHeHUl;
peanusyeT aHasm3a, Yucnennoe
IPOrPaMMHO muddepeHIMATbHBIX | UHmMe2pUposanue;

YHUCJIICHHBIC MCTOABI

YpaBHEHUH,

Aneopummvr meopuu




JUTSL pETICHUS HWHTETPATbHBIX PA3HOCHIHBIX
MOCTaBJICHHBIX 33/1a4 | ypaBHEHUI Ypaenenuil
YmMmeer
paspabarbeiBaTh U
peann30BbIBATh
MIPOrpaMMHO
ANTOPUTMBI
MaTeMaTU4YCCKHUX
MOJEIEN U UX
JUCKPETHBIX
aHaJIOTOB

Buaaaeer HaBpIKaMHU
YHCIIEHHOT'O
peuieHus
JTIUCKPETHBIX
aHaJIOTOB
MaTeMaTU4YECKHUX
MOJEIICH.

TunoBble KOHTPOJILHBbIE 3a/laHUSl WJIM HHbIE MaTepHaJibl, HeoOXOoAuMbIe 1Jisl
OLICHKM 3HAHWIl, YMEHUH, HABBIKOB U (MJIH) ONBITA JESATEJIbHOCTH, XapaKTePH3YIIIUX
Tanbl GOPMUPOBAHNS KOMIIETEHIIMI B Npollecce 0CBOEHUsI 00Pa30BaTe/bLHOI MPOrpaMMbl

Bce koHTpoJIbHBIE BOIIPOCHI 1 TEMBI TEKYIIUX JTaOOPATOPHBIX 3a/laHUi YKa3aHbI BBIIIE B

tabnuie «CTpyKTypa OLIEHOYHBIX CPEICTB JJIsl TEKYIIEH 1 MPOMEXYTOYHOM aTTeCTaIHm

Kpurtepuu onenuBanus pe3yibTaToB 00y4eHHUs

Kpurtepuu onenuBanus no 3avery:

«3a4TE€HO»: CTYIEHT BIAJEET TEOPETUUYECKMMHU 3HAHUSAMH 110 KaXIOMY QJITOPUTMY U3 BCEX
pasaenos, 3HACT MOCTAHOBKY YMCJICHHBIX METOJOB, IPOIrPAMMHO peaInu3yeT alfOPUTM METOJA,
3HaeT BCE OCOOEHHOCTH METOJla M COOTBETCTBYIOLIETO ajropuTMa, IMOAOUpPAeT TECTOBbIE
3a/1a4y, JEMOHCTpHUpYIOIIME padoTy ajlropuTMa M IMPOrpaMMbl B Pa3IUYHBIX BO3MOXKHBIX
CUTYalUsX.

«HE€ 3a4TE€HO»: MaTepuall HE YCBOEH WJIM YCBOEH YaCTHYHO, CTYACHT 3aTpYyAHSETCS IMPUBECTU
MOCTAaHOBKM MAaTeMaTHYECKUX 3aJad M aJIrOpUTMOB HMX pELICHUs, HE 3HAeT NpoOJIeMHbIe
CUTYalluu B 00CYKIaeMbIX 3a7a4ax.

OrneHoUHBIE CpencTBA Ui MHBAJIUIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSMU
3/10pOBbsI BEHIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpW HEOOXOAWMOCTH WHBAJHMIAM H JIMIAM C OTPaHUYEHHBIMH BO3MOXKHOCTSMH
3JI0POBbsI NIPEIOCTABIISIETCS IOTIOJTHUTENBHOE BpeMs JUIsl TOJTOTOBKH OTBETA HA HK3aMEHE;

— TIpH TIPOBENICHUH TIPOIIEYPHI OIICHUBAHUS PE3yIbTATOB OOYUEHHSI MHBAINIOB H JIAIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS MPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAITEHBIMA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbS
U WHBAIWIOB TIPOIEIypa OIICHWBAHUS pPE3YJIbTaTOB OOYUYEHHs 10 JHUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporierypa oneHMBaHUsI Pe3yIbTAaTOB OO0YYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMHM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIIO) IpelycMaTpuBaeT NpeaoCTaBICHHUE
uHpopManuu B (opMax, aZaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JU7st I ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.




JUJist T ¢ HApYIIEHHUSIMA CITyXa!

— B I1e4aTHoO (opme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

I[HH JIAI ¢ HAPYUICHUAMU OIMOPHO-ABUIATCIIBHOIO arlrapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouxcs.

5. IlepeveHnb y4eOHOM JIUTepaTypbl, THPOPMALNMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1 OcHoBHasi 1UTEpaTYpAa:

1. baxsanos, H.C. Uucnenusie meToasr yaeoHoe nocodue / H.C. baxsanos, H.I1. )Kunkos,
I''M. KobGenprkoB.— MockBa : WM3parenbctBo "JlaGoparopus 3Hanmit", 2015. — 639 c.
https://e.lanbook.com/book/70767.

2. Bonkos, E.A. Uucnennsie metoasl yueOHuk / E.A. BonkoB. —Cankr-IlerepOypr : Jlanb,
2008. — 256 c. https://e.lanbook.com/book/54.

3. Jemumouu, b.II. Ywucnennsle MeToasl aHanmuza. llpubnmxenue yHKIUM,
muddepeHraIbHbple 1 UHTETpalibHbIe ypaBHEHUs yueOHoe mocooue / B.II. emunoBuu, W.A.
Mapon, 3.3. IlysanoBa—  Cankr-IlerepOypr : Jlams, 2010. — 400 c.
https://e.lanbook.com/book/537.

4. Typuak, JLU. OcHOBBI 4MCIEHHbIX MeTOJ0B yueOHoe mocobue / JL.U. Typuak, I1.B.
[TnoTaukoB.. — Mocksa : ®usmariut, 2002. — 304 ¢. https://e.lanbook.com/book/2351.

5. PsGenbkuii, B.C. BBenenue B BBIUMCIUTENbHYIO MaTeMaTHKy ydueOHoe mocobue / B.C.
Ps6enbkuii. — Mocksa : ®uszmatiut, 2008. — 288 c. https://e.lanbook.com/book/2297.

JI1st OCBOEHMS TUCUUILIMHBI MHBAJIUJAMU U JIMIIAMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3I0pPOBBSI MMEIOTCSl M3JaHUS B DJJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«Jlanp» u «YHuBepcuterckas oubmoreka ONLINE.

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1. Mertonbl BBIYMCIUTENBHOM MaTeMaTuku ydeOHoe nocobue / I'MI. Mapuyk. — CaHKT-
[MerepOypr : Jlans, 2009. — 608 c. https://e.lanbook.com/book/255.

2. OyHKUMOHANBHBIM aHalU3 M BBIYMCIUTENbHAs MaremaThka ydyeObHoe mocodbue / B.W.
Jle6eneB. — Mockaa : @usmatiaut, 2000. — 296 c. https://e.lanbook.com/book/2243.

3. Uucnennsle MeTonbl. Pemenus 3agau n ynpaxsnenus: yuebnoe nocodue / H.C. baxpanos,
A.A. Kopues, E.B. UmkonkoB. — MockBa : U3marensctBo "JlabopaTopus 3nanmii", 2016. —
355 c. https://e.lanbook.com/book/90239.

4. Marematudeckoe NporpaMMHpOBaHUE B MpuUMepax U 3adadax ydebHoe nmocodbue / N.JIL.
Axymnu. — Cankr-IlerepOypr : Jlans, 2011. — 352 c. https://e.lanbook.com/book/2027.

5. Uwucnennnie Mmeroabl. Kypc nekmuit yueOHoe mocobue / B.A. Cpouko. — CaHKT-
[TerepOypr Jlanb, 2010. — 208 c. https://e.lanbook.com/book/378.

6. ®annees, JI.K. BeruncnurensHbie MeTOABI JIMHEHHOM anreOpsl yueonuk / J[.K. @annees,
B.H. ®anneesa.. — Cankr-IletepOypr : Jlaub, 2009. — 736 c. https://e.lanbook.com/book/400.

5.2. Ilepuoanyeckasi JuTepaTypa

Hcnonb3oBaHne MepuoauYECcKOn JINTEPATYPhI HE TPELYCMOTPEHO

5.3. UHTepHeT-pecypcbl, B TOM 4YHCJ€ COBpeMeHHbIe NpogeccHOHAIBHBIE 0a3bl
JAHHBIX U I/IH(l)OpMalII/IOHHI)le CIIPaBOYHLIEC CHCTEMbI

J1IeKTPOHHO-0ubIMoTeuHbIe cucTemMbl (IBC):

1. BBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK .ruy» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
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https://e.lanbook.com/book/90239
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http://www.book.ru/
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https://e.lanbook.com/
http://webofscience.com/

Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uzgareascrea Wiley https://onlinelibrary.wiley.com/
Hayunast snexkrponnas oubnuorexa (HOB) http://www.elibrary.ru/

6. IlosHOTEKCTOBBIE ApXMBBI BEAYIIUX 3alaHBIX HAYYHBIX KYypHAJIOB Ha Poccuiickoi
iatdopme HaydHbIX )xypHatoB HOUMKOH http://archive.neicon.ru

7. HaumoHnanmpHass »ieKTpoHHas OuOnroTeka (AOCTynm K DJIGKTPOHHON OMOIHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubnmuorexu (PI'B) https://rusneb.ru/

8. Ilpesupmentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/

9. DnekrponHas koyuekuus 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. "Jlextopuym TB" http://www.lektorium.tv/

18. VYuuBepcurerckas uHpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

a s wn

HNudopmanmonHbie CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcbl cBoOOAHOTO OCTYHA:

1. AwmepukaHcKas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX auccepTanmid hitp://www.nlc-bnc.ca/thesescanada/

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

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

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

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

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OG6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaImoHHbIN moptan "Pycckuii s3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

12. CnoBapu u sHIMKIONexuu http://dic.academic.ru/;

13. OO0pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit ®enepannn". Bornpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/IbHbIe H MH(POPMAIMOHHBIE pecypehl
KyoI'Y:
1. Cpena moayiabHOTO IuHamMuueckoro oOyuenwus http://moodle.kubsu.ru
2. baza y4eOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MyOIUKaUi 1
koHpepenmmii http://mschool.kubsu.ru/
3. DnektpoHHbIH apxuB AokymenToB KyoIl'V http://docspace.kubsu.ru/
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6. Meroauueckue yKazaHusi IJA O0y4alIIMXCH IO OCBOEHHIO JHCUMIIIMHBI
(Mmomyuis)

MeToanyecKkue peKOMeHIAUM MPenoAaBaTeIsIM U CTyeHTaM
110 COCTABJICEHUIO U BHINOTHEHUIO J1a00PAaTOPHBIX 3a/IaHUI 110 TEMaM

Bce mabopatopHble 3agaHus IPEANONIATAlOT HAMUCAHUE, OTIAJKy M TECTHUPOBAaHME
IpOrpaMMbI Ha OJTHOM U3 SI3BIKOB BBICOKOTO YpoBHs. TpeGoBaHMs K mporpamMmMe: HHGpOpMaIus o
pemaeMoil 3ajaue 3ampamMBacTCs B JAMAJIOrOBOM pEeXHME, MporpamMma JOJDKHAa OBITh
ONITUMaJIbHA 10 00BEMY BBIYHMCICHUI (IIOBTOPHBIC BBIYMCICHHS IOITYYCHHBIX paHEe BEIHMYUH
HEJIOMYCTUMbI) M 1O 00beMy HaMmsiTH (HampuMep, B HTEPAIMOHHBIX METOJaX B MaMSITH
COXPAHAIOTCS TOJNBKO TE YJICHBI IIOCIEIOBATEILHOCTH, KOTOPblE HEOOXOIUMBI IS ee
npojaoinkeHus). TpeboBaHUsS K MOI00PY TECTOBBIX MPUMEPOB: MPOCTOTA, OTCYTCTBUE 3aMETHBIX
BBIYHCIIUTENILHBIX TIOIPEITHOCTEH 1, €CIIM BO3MOYKHO, OTCYTCTBHE IIOTPELTHOCTH METO/a, B TO XKe
BpeMs TECTOBBIE NPUMEPHI IODKHBI 001agaTh OOLIHOCTBIO, IOCTATOYHOW Uil TPOBEPKU
QJITOPUTMA BO BCEX BO3MOXHBIX CUTYaIIHsX.

HenocpenctBenHo Ha 1a0OpaTOPHBIX 3aHATUSAX CTYACHTHI MMOJIYYAIOT OT MPEMOAaBaTes
WHIMBHIyaIbHOE 3aJaHUEe TI0 KOHKPETHOMY YHCICHHOMY METOJy, HHIIYT MpOrpammy,
OTJIAXMBAIOT M TECTUPYIOT €€ IO/ KOHTPOJIEM IpernojaBaresis. bomipias gacTh 1ab0paTOpHBIX
3aJIaHUI PUXOJMUTCS HAa CaMOCTOSTENIbHYI0 paboTy: M3y4eHHE TEOPETUYECKOro MaTepuana Io
KOHCIIEKTaM JIGKIMHA M TI0 OCHOBHBIM HMCTOYHHKAM JIUTEPATyphbl, pa3padOTKa aJropuTMa
NPOTrPaMMHOM peaji3alliid METoJa, OTJIAJKa IMPOrpaMMbl Ha KaKOM-THOO SI3BIKE BBICOKOTO
ypoBHS (TI000P TECTOBBIX MPUMEPOB TAK)KE BXOAHUT B CAMOCTOSTEIBHYIO PaboTy).

TpedoBaHus K CTYAEHTAM IIPH OTYETE MO JAG0PATOPHOMY 3aJaHHIO

1) Tounble MeTOabI pelleHusi ajareopamvyecknx cucreM. /[Be cxemsl merona [aycca—
3HaHUE KOJHMYECTBa apU(PMETHUYECKHX olepauuii, Kak (QyHKIuM uyucia ypaBHeHHH. CriocoObl
YMEHbILIEHUSI BJIMSHUS BBIYMCIUTENBHBIX MOrpemHocTe. KOHTposib HEBBIPOXKJIEHHOCTH
matpuisl. OOpalieHue MaTpulibl MeToJoM [aycca Mo cxeMme ONTHUMAalbHOTO HCKIIOYEHHMS.
YTouHeHue npuOIMKEHHOW 0OpaTHOW MaTpHIIbl — 3HAHUE JOCTAaTOYHBIX YCIOBUH CXOJIUMOCTU
METO/1a, BO3MOXHOCTb X IPOBEPKH B aJITOPUTME, IIPAKTUUECKAsl OLICHKA ITOIPEIIHOCTH.

2) VHTepmoisiiMOHHBbIE AJTOPHUTMbI MOBBINIEHHOH cioxkHOcTH. ChopmynrpoBarh
MOCTAaHOBKY  3aJauu: HUCXogHas uHpopMamuss O  NpUOIMKaeMod  (YHKIMH,  BHJ
anmnpoKCUMHUpYIomed (yHKIMM, MOHATHE OJIM30CTH B BBIOPAHHOM METOE aIpOKCHUMAINH,
apryMEHTalus €IWHCTBEHHOCTH PEIICHMS 3a7a4M, TEOpETHYECKass OILIEHKAa IOTPEIIHOCTH,
BO3MOXHOCTh ~ MPAKTUYECKOTO  KOHTPOJA  MOTPEeIIHOCTH. B ApoOGHO-panmoHanbHOM
MHTEPIONSIIMA HEOOXOIUMO TMOSICHUTh NPUYMHY HEKOPPEKTHOCTH IOCTAHOBKM 3ajayu 0e3
CY’KEHMsS KJlacCa HWHTEpIOJMPYIOIIUX OTHOLICHUH IIOJIMHOMOB. YKa3aTb JOCTOMHCTBA H
HEJ0CTaTKN BBIOPAHHOTO METO/a allPOKCHMAllMU B CPAaBHEHUH C JPYTUMHU METOAAMU IIPU TOM
e crocobe 3a1aHus nNpubamxkaeMoi QyHKINU.

3) Metoanl MUHHMH3ANMA QYHKIMIA MHOTHX MepeMeHHbIX. [locTaHOBKa 3a1auM, YCIOBUS Ha
LeJICBYIO (bYHKLII/IIO MCTO,Z[ NOKOOPAHWHATHOI'0 CITyCKa, €ro peajlu3alusa Ha KBa,[[paTPI‘lHOﬁ (bopMe
CHMMCTpPI'—IHOfI MaTpulbl. MeTOZI TpaAUCHTHOI'O0 CIIyCKa, €ro TICOMETpHUYCCKas HWHTCPIIpETALUA.
Peanmzamusi Merona HAMCKOpEHIIEro CIycka Uit anreOpandeckoil CHUCTeMBl € CHMMETPUYHON
IMOJIOKHUTCIIBHO OHpe,Z[eJIeHHOﬁ ManHLIefI. TCCTHpOBaHI/IG Ha Marpuie FpaMa nu3 Cpe,[[HeKBaI[paTH‘IHOﬁ
annpoxkcuManuu GyHKIUHA B CTEIIEHHOM Oa3uce.

4) HrepanmoHHbie METOAbI PelieHUs MPo0aeMbl COOCTBEHHBIX 3HAYeHHUii. B Ha6opaT0pHLIX
3a/IlaHUSAX TMPEeAaralTcs K peanu3alii METO] BpPAIleHW AJIi CHMMETPUYHBIX MaTpull u QR-
aNropuT™M i Mmatpul obmero Buaa. [Iporpamma JomKHA KOHTPOJIMPOBATh IMOTPEHIHOCTH
UTEPAIMOHHOTO MEeTOoJa /Ui COOCTBEHHBIX 3HAUYEHUH, a Tak)Ke HAXOAWUTh COOTBETCTBYIOIINE
NPUOJIMKEHHBIE COOCTBEHHBIC BEKTOPHI.

5) MeToabl peunleHusi HeJHHEHHBIX CHCTEM CKAJSPHBIX YpaBHeHHWid. YKa3aTh BH[
ypaBHEHUW W TpeOOBaHUSA K (PYHKIMAM, HEOOXOIUMBIE TSI TPUMEHEHHUs BBIOPAHHOTO METOJA.
JlocTatoyHble YCIOBUS CXOAUMOCTH METOJA, €ro TEOpEeTHYECKas OLICHKAa IOIPELIHOCTH,
BO3MOXXHOCTh IPAKTHYECKOTO KOHTPOJISI CXOJAUMOCTH U TOYHOCTH MPUOIMKEHHOTO PEIICHUS.



CpaBHeHHE MO CKOPOCTH CXOJMMOCTH BBIODAHHOTO METO/a C aHAJOTWYHBIMH MeTogamu. B
TECTOBOM IPHUMEpPE YKa3aTh CIIOCO0 OTJEICHUS KOPHEH.

6) UmumcieHHoe WHTerpupoBaHme. 3HaHHE anreOpPandeckol CTENEHH TOYHOCTH
BBLIOPDAHHOTO METO/a U CKOPOCTH CXOJAMMOCTH KaK (DYHKIMU KOJIHYECTBA Y3JIOB KBaJIpaTypHI.
Vka3zanue kinacca (yHKIMNA, Ha KOTOPOM KBaJpaTypHBIM mporiecc cxomutces. [IpakTudeckas
OIICHKA MOTPEITHOCTH BRIOPAHHOTO METO/Ia Ha COOTBETCTBYIOIIEM Kiiacce (yHKITHH.

7) AJroput™Mbl  TEOPHH  PA3HOCTHBIX  ypaBHeHHWii. MeETOJ  CETOK  PEHICHHS
g depeHIMaIbHbIX 3a/1a4 I JIMHEHHOTO 0OBIKHOBEHHOTO JU(GepeHIINaTIbHOIO YPaBHEHUS U
JUIsl ypaBHEHUI B YaCTHBIX MPOU3BOJHBIX. B KauecTBe 1abOpaTOpHBIX 3aJaHUIl MpeliaraloTcs
3aaun KoM wiam cMmemniaHHble KpaeBble 3aJauydl Ui YpPaBHEHUS TEIUIONPOBOJHOCTH WIIU
BOJIHOBOIO YpPAaBHEHUsI C OJHOM IPOCTPAHCTBEHHOW niepemMeHHou.  JKenmaromme MOTyT
pa3paboTarh AJITOPUTM pELICHUsI KpaeBoi 3a7aun Jiis ypaBHeHus [lyaccoHa B mpsiMOYroJIbHUKE.
B oryere o BbIMOJIHEHHM 3aJaHUSI 00S3aTEIBHO 3HAHME OIPEAETICHUII OCHOBHBIX MOHATUMN
TEOPHUH PA3HOCTHBIX CXEM: alllPOKCUMALIUH, YCTOMYMBOCTH, CXOJMMOCTH. [IJ1s1 peann3oBaHHOTO
METO/Ia IOJKHBI OBITh YKa3aHbI YCJIOBUS YCTOMYMBOCTH M MOPSIOK allIIPOKCUMAIUH.

7. MaTrepuaibHO-TEXHUYECKO€E o0ecnedeHne 1o JUCHUILIHHE (MOAYJII0)

No B paor MatepuanbHO-TeXHUYECKOe 00ecriedeHne JUCIUITITNHBI
(MoOyJsl) M OCHAIIIEHHOCTD
1. JlabopaTopHblie [Tomewmienue i1 MpoBeneHUs  JAOOPATOPHBIX — 3aHATHUI
3aHATHUA OCHAILIEHHOE yueOHOi me0enbto, IIEPCOHAJIBHBIMU
KOMIblOTEpaMH ¢ jgoctynoM K certu "HUHrepHer" wu
o0ecrieyeHHEeM JOCTyla B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3aIuu
2. I'pynnossie [Tomemienue i NpPOBEACHUS TPYNIOBBIX (MHAWBUIYAIbHBIX)
(MHAMBUAYAIbHBIC) KOHCYJIbTALIUH, yueOHOI Mebenbo, OCHAILICHHOE
KOHCYJIbTAllUH IPE3CHTAllMOHHOM TEXHUKOW (MPOEKTOp, IKpaH, HOYTOYK) U
COOTBETCTBYIOIIMM IPOIPaMMHBIM 00€CTIeYeHUEM
3. Texkymuii  KOHTpOJIb, | [loMeleHne Ui NPOBENEHUS TEKYyLIEH U IIPOMEKYTOYHOMN
IPOMEXKYTOYHAs aTTecTallil, OCHAIIEHHOE y4eOHON MeOenblo, epCOHAIbHBIMU
aTrecranus KOMIIBIOTEpaMH € JocTynoM K certu "HHrepHer" wu
o0OecriedyeHUeM JoCTylna B JJIEKTPOHHYKO HH(OPMalMOHHO-
00pa30BaTeNIbHYIO CpPely OpraHU3aLUU
4. CamocrosiTenbHas Kabuner 11 caMocCTOSTENbHONM  pabOThl, OCHAIIEHHBII
pabota KOMIIBIOTEPHON TEXHMKOW € BO3MOXXHOCTBIO NOIKIIOYEHHS K
cetn «/HTEpHET», NPOrpaMMOM JKPAHHOTO YBEIHWYEHHS H
00€CIEeYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA




