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1 Heau v 321244 U3yUYeHUs] TUCHUIIMHBI.
1.1 Ieans ocBoeHHUS TUCIUILIHHDI.
Henp gucummmuabl «[IpoeKIIMOHHBIE METOIBI B MATEMATHIECKON (PU3UKE» — U3YUCHHE C
TOYKH 3pEHUSI COBPEMEHHOM MAaTeMaTHKU MPOEKIMOHHBIX METOJOB JUIsl PELICHHS 3aJad
MaTeMaTHYeCKON (pu3MKe, KOTOphIE SBISETCS OJHUM W3 HauOoJee MIMPOKO MPHUMEHSEMBIX B
Hay4YHBIX pacyeTax M WHXKUHUPHUHIE YUCICHHBIM METOJOM PEIICHUS YPaBHEHUH, BO3ZHUKAIOIINX
B CaMbIX Pa3JIMYHBIX 00JIACTAX MPUKIATHON MEXaHUKH, BKIIFOUAs METOJ] KOHEUHBIX 3JIEMEHTOB.

1.2 3agauyu AMCHMIIIMHBIL.

— H3Y4YCHHE OCHOB TMPUMCHCHHS NPOCKIMOHHBIX METOJOB JUIS pCEIICHHs 3a1ad
MaTeMaTHYECKON PU3UKeE;

— pa3BUTHE HABBIKOB MaTEMAaTHYECKOI'O MOJICIIMPOBAHMS B €CTECTBEHHBIX M HMH)KEHEPHBIX
HayKax;

—  TIOJIyYeHHE MPAKTUYCCKUX 3HAHWU JUTSI pear3allii MPOSKIIMOHHBIX METOJO0B Ha 0ase
SI3BIKOB MPOTPAMMHPOBAHUS U NTAKETOB MPUKIIATHBIX MPOTPAMM MOJIEIIUPOBAHUS.

1.3 MecTo THCHUILINHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTeIbHOI MPOrpaMMBbl.

Huctunnuuna «MaremaTHueckie METOAbl MAIlMHHOTO  OOYy4YeHHsS» OTHOCUTCS K
BapUaTUBHON 4acTu mpodeccuonanpHoro mukia biokal "Aucuumumael (Mogynn)" ydeOHOTO
wiana (b1.B.JIB). [lng ycnemHoro OCBOCHHS AMCIHUIUIMHBI OOYYarOIMUACS TOKEH BIIAIETh
3HAHUSIMU, YMEHUSIMU U HaBbIKAMHU [0 MPOrpaMMe JUCUUILIMH «YUCIeHHBbIE METOAbI»,
«YpaBHEHUs B YaCTHBIX IPOU3BOAHBIX», «MartemaTtnueckoe monaenupoBaHuey, «TexHomorus
porpaMMHUpOBaHUs U padoTa Ha AIEKTPOHHO-BBIYUCIUTENbHON MamnHe (DBM)y», «HucneHnusie
METOABD».

1.4 IlepeyeHb MJIaHMpYyeMbIX pe3yJbTATOB O0Oy4YeHHsl IO JMCHMILIMHE (MOIYJII0),
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHH 00Pa30BaTEJIbLHOM IPOrPaMMBbI

N3yuyenne paHHOW yuyeOHOW JAMCUMIUIMHBI HampaBieHO Ha (OPMUPOBAHUE Y
00yyaromuxcsl CIeyIOIMX KOMIETeHIIMMI:

KOI[ 1 HAUMCHOBAHUEC UHAUKATOPA JOCTHKCHUSA Pe3yJ'II>TaTI>I O6y‘IeHI/IH 10 JTUCLHMIIIMHEC
KOMIICTCHIIH

IIK-2 CnocofeH aKTHBHO Yy4YacTBOBaTh B WCCJIEIOBAHUM HOBBIX MaTeMaTHYeCKHX Mojeleil B
€CTeCTBEHHBIX HAYKaxX

WIIK-2.3. Bnageer HaBbIKAMH KCIOJb30BaHUS | 3HAET OCHOBBI MPUMEHEHHS MPOCKI[MOHHBIX METOJOB JUIS
HpOGKHI/IOHHHX METOOAOB JIst pemeHI/m 3aJda4 pemeHI/m 3a4a4 MaTeMaTH‘[eCKOﬁ dmsmce.
MaTeMaTH‘ICCKOﬁ (bI/ISI/IKI/I YMeeT HpI/IMCHHTB u peaJ'II/I3OBBIBaTB HpOCKHI/IOHHHC
METOAbI Ha 63.36 S3BIKOB HpOFpaMMI/IpOBaHI/Iﬂ U IIaKECTOB
MPUKIAIHBIX IPOrpaMM MOJAETHPOBAHMUSL.

Brnageer meromamu MareMaTH4ecKOTO MOJCIUPOBAHMS B
€CTECTBEHHBIX M MHKEHEPHBIX HayKaXx.

PesynbpTarel 00ydeHMs] 1O AMCLMIUIMHE AOCTUIAIOTCS B paMKax OCYIIECTBJICHHS BCEX
BUJIOB KOHTaKTHOM ¥ CaMOCTOSATENbHOW paboThl OOy4YaIOIMIUXCS B COOTBETCTBUH C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

WuaukaTtopel  TOCTHXKEHHS  KOMIIETEHIIMM  CUMTAlOTCS  CHOPMUPOBAHHBIMU  IPU
JOCTHKEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0YUYCHHUS.

2. CTpyKTypa H coiep:KaHue JMCIUIIIHHbI

2.1 Pacnpenesienne TPyA0EéMKOCTH IMCIHUIJIMHBI 110 BUAaM padoT

OOmiast Tpy10EMKOCTh JUCIMILIMHBI COCTAaBJIICT 2 3a4eTHBIX enuHui (72 yaca), uX
pacrpeesIeHue 1Mo BUaM paboT MPEICTaBICHO B TAOJIHIIC

Buast padot Bcero dopma o0yyeHus
4acoB OYHO- 3a04Has
OYHasi

3a04Hast




9 _ _ _
ceMecTp ceMecTp ceMecTp Kypc
(gackn) (gacen) (gacsr) (gacer)
KonrakTHas paboTa, B TOM 4ucJje: 34,2 34,2
AyIuTOpHBIE 3aHATHS (BCEro): 30 30
3aHATHs JIEKIMOHHOTO TUIIA 10 10
71a00paTOpHBIE 3aHATHS 20 20
HNuas koHTakTHas padora: 4,2 4,2
Kontpois camocTosiTensHol paboTh
4 4

(KCP)
[Ipomexytounas arrecrarms (UKP) 0,2 0,2
CamocrosiTe1bHasi padoTa, B TOM 37.8 378
qucie:
Koumponvnas paboma 12 12
CamocmosmensHoe usyuenue pasoenos,
CAMON0020Mo8KA (npopabomxka u
noemopeHue NeKYUOHHO20 MAmepuald u
Mamepuaia — y4eOHUKO8 U y4eOHbIX 25,8 25,8
nocooutl, N0O20MOoBKA K 1aOOPAMOPHLIM U
NPAKMUYECKUM 3AHAMUSIM, KOJLOKGUYMAM
um.a.)
[ToaroroBka K TeKyieMy KOHTPOIIO - -
Kontpoas: — -
[TogroroBka Kk sK3aMeHy _ _
Oo0masn vac. 72 72
TPY10eMKOCTh B TOM YHcCJIe

KOHTAKTHAas 34,2 34,2

padora

3a4. e/ 2 2

2.2 Conep:xaHue JMCUMILIUHBI

Pacripenenenue Bu10B yueOHOM pabOThI U UX TPYTOEMKOCTH IO pa3fesiaM JUCIHUILTAHBL.
Pa3zzenpl (TeMbl) IMCIMILIMHBI, H3ydaeMble B 9 cemectpe (ounas hopma obyuenust)

KonunuectBo uacos
Bueayaut
Ne HaumeHnoBanue pasnenos (Tem) AyRuTOpHaz OpH};ﬂ
Bcero pabota
pabora
JI 13 JIP CPC
1. BapuainuoHHbIe ¥ IPOESKIIMOHHBIE METOIbI PELICHUS 3a/1a4 10 2 2 6
2. Metox Putna u meron "asnepkuna 23 4 8 11
3. UucneHnHas peannsaius Meroa ["anepkuna 36,8 4 12 20,8
HUTOI'O no pazdenram oucyuniumvi 67,8 | 10 16 37,8
KonTtpons camocrogrensHoi pabotsl (KCP) 4
[Tpomeskytounas arrectanus (MKP) 0,2
[ToaroroBka K TeKyleMy KOHTPOJIIO —
O0611ast TPYI0EMKOCTD 110 TUCIUITIIMHE 72

[Tpumeuanue: JI — nekmuu, [13 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGoparopHbie

3anstusi, CPC — camocrosaTensHas paboTa cTyJeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLIHHBI

2.3.1 3aHAaTHA JeKIHOHHOI0 THIIA

No HaunmenoBanune pasacia COI[Cp)KaHI/IC pasiena (TeMLI) CDopMa TEKYUICTO
(Temsr) KOHTPOJIS
1. |BapuaruionHbie 1 BapuanyonHsbiit METO/]1 TSt TOJIOKUTENIHHO T
IIPOEKIMOHHEIE ONpEIENEeHHbIX omnepaTopoB. {DyHKIHMOHAN SHEPIHH.
METOJbl PELICHUS Teopema o dyHKIMOHANE HEPruu. 3a/1aya 0 MUHAMYME




3a1a4

¢yHkunonana sueprun. O6001IeHHOE peleHne 3a1aqu o
MuUHUMyMe  (yHKOMOHanma  sHeprud.  IlocTpoeHue
MHUHUMH3HPYIOIIEeH MIOCJIC/IOBATEIILHOCTH.
9HepFeTH‘IeCKHI>'I JISL IIOJIOKHUTECIIBbHBIX
OIIepaTopoB.

METOJ

Merton Putia u Meton
lanepkuna

Bapuanuuonusiit meron Putna, Bapuanuonusii Meron
KypanTa. Bapuanuonssiii Meron KanrtopoBruua pelieHus
KpacBbIX 3aJa4 Maremarhiyeckoi ¢usuku. Jpyrue
METOJIBI MOCTPOEHUS MUHUMU3UPYIOLIEH
nocneaoBaTeIbHOCTH. MeToa cetok. BapuanuoHHO-
Pa3HOCTHBIE METOJBI TOCTPOSHUS MHUHUMHU3HUPYIOIICH
nocnenoBatensHocT. OOIIas 3a1a4a 0 MUHIMYyMeE
KBaJpaTHIHOrO (DYHKITMOHAJIA DHEPTHH.

YucneHnHas
peanuzanus MeToaa
lanepxuna

[punoxeHus: BapUAIMOHHBIX METOAOB K KPaeBbIM
3agayamM Ans  OOBIKHOBEHHBIX  JuddepeHInanbHbIX
YPaBHEHUH M YPaBHEHUSIM B YACTHBIX NPOU3BOJIHBIX.
OcHOBHBIE  KpaeBble  3aJjayd I  ypaBHEHUU
amnTHaeckoro tuna. Cirydaid HeOTHOPOAHBIX KPaeBbIX

YCIIOBHI.

JlaboparopHblie padoThl)

2.3.2 3ausaTui ce

MHMHAPCKOro THIA (IPAKTHYeCKHe / CeMUHApPCKHUe

3aHAaTuA/

HaunmenoBanue pazacia

dopMa TeKyILIEro

OcHOBHBIE ~ KpaeBble  3aja4d  JUIsI  YpaBHEHUH
nunTadeckoro tuna. Ciryyail HEOXHOPOIHBIX KPaeBbIX

YCJIOBUH.

Ne TemaTuka 3aHATHIA/pa3oop
(Temsr) KOHTPOJIS
1. |Bapuainonssie u BapuannosHsIif METOI JUTS IIOJIO’KUTENHLHO KP
MPOEKITNOHHEIE OTIpEeNIeIeHHBIX ~ omnepaTopoB. DyHKIMOHAT DJHEPIUH.
METO/BI PeleHUs Teopema o ¢GyHKIMOHANIE 3HEPTUU. 3a1a4a 0 MUHUMYME
3aj7a4 (ynkronana sHeprun. O000IIEHHOE pelIeHe 3a1a49H O
MUHUMYMe  ¢yHKIHOHanma 3Heprud. llocTpoenme
MUHUMU3HUPYIOMICH MOCJICTOBATEIFHOCTH.
OHepreTUYeCcKuil METO/]1 TSt MOJIOKUTEIIbHBIX
OTIEPaTOPOB.
2. |Metox Putia u Metos |Bapuannonnsiii mMetoq Putiia, BapuanuoHHBIH MeTOT KP
Tanepkuna KypanTa. Bapuanuonsnsiit Mmeton KantopoBruua pemieHus
KpaeBbIX 3aJad MareMaTudeckoil Qusuku. J[pyrue
METOBI MTOCTPOCHUS MHUHAMH3UPYIOMIEH
MOCJIEOBATENILHOCTH. Meron ceTok. BapuannonHo-
Pa3HOCTHBIE METOJABl MOCTPOCHUS MHUHUMU3HPYIOUIEH
nocnegpoBatenbHocT. OOmIast 3a1a4a 0 MUHIMYyMe
KBaJIPaTUYHOTO (hYHKIIMOHAJIA SHCPTHUU.
3. |YucrnenHast [Ipunoxenuss BapHAIMOHHBIX METOAOB K KpacBBIM PT3
peanmuzaius MeTola  (3aJadaM Uit OOBIKHOBEHHBIX  Au(QepeHInambHbIX
Tanepxkuna YpaBHEHUH W YpPaBHEHUSM B YaCTHBIX IPOW3BOIHBIX.

koutokBuyM (K), rectupoBanue (T) u BeIOTHEHHE KOHTPOILHOM padoTs! (KP).

3amuTa naboparopHoit padotsl (JIP), Beimonnenue kypcosoro npoekrta (KII), kypcoBoit
paboter (KP), pacuerno-rpaduueckoro 3amanusi (PI'3), manucanme pedepara (P), scce (D),

[Ipn u3yyeHNH TUCHUIUIMHBI IPUMEHSETCS 3JIEKTpOoHHOE oOyueHue (mpoektop u 9BM),
JTUCTAaHIIMOHHBIC 00pa3oBaTelbHbIC TeXHOJIOTHH B cooTBeTcTBHH ¢ DT'OC BO.

2.3.3 llpumepHas
KypcoBsie paboTsl

TeMaTHKa KYPCOBBIX padoT (IIP0eKTOB)
HE MPEIYyCMOTPEHbI YUEOHBIM IJIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOr0 O0eceYeHUs AJIs1 CAMOCTOATEIbHOUH padoThl
o0y4yamuxcs Mo AUCHUILIHHE (MOLYJII0)




[lepedyeHp yueOHO-METOAMYECKOTO O0CCIIEYCHHUS TUCIUILINHEI 10

Ne Bun CPC BEITIOJTHEHUIO CAMOCTOSITETFHON PaboTh
1 [TpopaboTka u moBTOpenue |Onnatin-nekyuu Kypca « Yuciennvle mMemoovl peuieHus ypagHeHUll 8 YacmHblX
JIEKIIMOHHOTO MaTepHaia U (1npouzsooHvixy. — Mockoeckuii ¢husuxo-mexnuveckuu urncmumym. — URL:

Marepuana yueGrukoB u  |https://intuit.ru/studies/courses/1181/374/lecture/8795
y4eOHBIX TOCOOUI
2 |IloaroToBka K Ja0OpaTOpHBIM |Memoduueckue — yKkasawuss NO  6bINOJHEHUIO  1a60pamopHuix — pabom,
3aHATUIM ymeepoicoenHble Ha 3acedanuu Kageopvl meopuu @QyHKyull Gaxyiomema
mamemamuru u komnvromepuwvix Hayk @I'BOY BO «Kyol'Y», npomokon Ne7
om 18.04.2019 2.
3 | [loaroroBka K KOIJIOKBUYMY |Memoouueckue yKkasanusi NO  GbINOIHEHUIO  1AOOpaAmMopHuIX — pabom,
ymeepocoennvie Ha 3acedanuu Cosema IKOHOMUYECKO2O0 DaKyIbmema
@I'BOY BO «KyoI'V», npomoxon Ne§ om 29.06.2017 2. Pesicum docmyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
4 BeinonHeHue pacueTHo-  |Memoouueckue yKazaHusi no 6bINOJHEHUI) PACYEMHO-2PAPUUECKUX 3A0aHUL,
rpadUYecKuX 3aaHuii U |ymeepoicoenubie Ha 3acedanuu Cosema 3KOHOMUYECK020 (aKyibmema
KOHTPOJIBHBIX padoT @I'BOY BO «KyoI'Y», npomokon Ne8 om 29.06.2017 2. Pexcum docmyna:
http://docspace.kubsu.ru/docspace/handle/1/1125

Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaAMOCTOSITETIbHOM PabOThl OOyYaroLIUXCs U3
YuCiIa MTHBAJIUIOB | JIMI C OTPAHUYEHHBIMHU BO3MOXHOCTSIMU 3710poBbs (OB3) mpenocTaBisitoTcst
B hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbS U BOCHPUATHUS MH(DOPMAIUH:

Jlis 1 ¢ HapyUIeHUSIMU 3pEHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOT'O JTIOKYMEHTA,

— B (opme ayauodaiina,

— B nieyaTHoM popme Ha si3bike bpaiins.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'O TIOKYMEHTA.

Jlis 1 ¢ HapyIeHUsIMH OIIOPHO-JBUTaTEIbLHOTO ammnapara:

— B I1e4aTHOM (opme,

— B hopMe IIEKTPOHHOTO TIOKYMEHTA,

— B opme ayauodaiina.

JlaHHBINA TIepedeHh MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00ydJaromuxcs.

3. OOpa3oBaTe/bHbIe TEXHOJIOTMH, NMPUMEHsieMble NPH OCBOEHHHU JAUCHUILINHBI
(MoayJin)

B Xxozme wu3ydeHMs [OUCUUMIUIMHBI TPEAYCMOTPEHO MHCIIOJNb30BAaHUE  CIEAYIOLIUX
00pa30BaTeNbHbIX TEXHOJOTHM: JIEKIMH, NMPAKTUYECKUE 3aHATHUS, MOJITOTOBKAa MHUChMEHHBIX
aHAJTUTUYECKUX PaboT, caMOCTOsITeNbHAsE paboTa CTYIEHTOB.

KommnereHTHOCTHBIM MOAXOM B paMKax INpernojaBaHUs IUCUUILUIMHBI peaau3yercs B
WCTIONb30BAHUU HWHTEPAKTUBHBIX TEXHOJOTHH M aKTHBHBIX METOAOB (IIPOEKTHBIX METOJUK,
pazbopa KOHKPETHBIX CUTYyaIlii) B COUETAaHWU C BHEAYJIUTOPHON pabOTOM.

NudopmanoHHble  TEXHOJIOTUH, TNPUMEHSEMbIE TPH W3YYCHHH  JUCIUILTAHBI:
UCIIONB30BaHWE  HMH(OPMALIMOHHBIX  PECYpCcOB,  JTOCTYHNHBIX B HMH(OpPMAIHOHHO-
TEJICKOMMYHUKALIMOHHOMU ceTu MHTepHeT.

AnanTuBHbIe 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSEMbIE MPU U3YUEHUN JUCIUILTNHBI
— U1 JHI C OTrPaHMYCHHBIMH BO3MOXKHOCTSMHU 3JI0OPOBbSI TPEIYCMOTPEHA OpraHU3allHs
KOHCYJIbTAIMH ¢ NCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.


https://intuit.ru/studies/courses/1181/374/lecture/8795
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
http://docspace.kubsu.ru/docspace/handle/1/1125

4. OueHOYHBIC CpeACTBA IS TEKYLIero KOHTPOJISI YCIEeBAeMOCTH M NPOMEXKYTOYHOM

KOHTpPOJISA B

aTrecTalumn

OneHouHble cpeicTBa IpeJHAa3sHAueHbl Ui KOHTPOJIS M OLEHKHM OO0pa30BaTENIbHBIX
JOCTIDKEHUM 00ydYaromuxcs, OCBOMBIIMX MPOTrpaMMy Yy4eOHOW IUCHMIUIMHBI «BsedeHue 6
cneyuanvHocmbsy. MateMaTudeckre MeTobl MAIMHHOTO 00y4eHUs
OneHouHbIE CPEeACTBA BKIKOYAET KOHTPOJIbHBIE MAaT€pHalIbl JIsl IIPOBEJICHUS TEKYyIIero

dbopme

mecmosvix 3a0aHull,

PA3HOYPOBHEBbIX — 3A0aHUL,

omyemoe no

UHOUBUOYAILHBIM U pACUemHO-epaduieckum 3a0aHusmM W TPOMEKYTOYHOH aTTecTalMH B
dbopMe BOIPOCOB U 33/1aHUMN K 3aUETYy.

CTpyKTypa OlleHOUYHBIX CPeCTB JJIsl TEK

el ¥ MPOMEeKYTOYHOH aTTecTaluu

Kon u HanmenoBaunue

HauMeHoBaHME OIIEHOYHOTO CpCaACTBa

Ne Pe3ynbraTel 00ydeHus
WHIUKATOpA . [IpomexyTouHas
n/n (B cooTBercTBUM C 11. 1.4) Texyuuii KOHTPOJIb
(B cootBeTcTBHU C 1. 1.4) arTecTauus
UIIK-2.3. Baadeem 3HaeT OCHOBBI Tecm Nel Bonpoc na
HasbIKaMU TIPUMEHEHUS KP Nel 3aueme
UCNOAb30BAHUS MIPOEKIIMOHHBIX METOJIOB 1-10
1 | npoekyuornwvix memodog | A4 pelICHNUA 321124
0151 pewenus 3aday MaTeMaTHIeCKOH (hH3HKe.
Mamemamuyeckoll
dusuku
Ymeet BHIOUpATh, Tecm No2 Bonpoc na
MIPUMEHSTH U KP Ne2 3aueme
HIIK-2.3. Braoeem
peanu30BBIBATH PI'3 Nel 10-22
HABbIKAMU UCHONb30BAHUS
MIPOEKIIMOHHBIE METO/TBI
NPOEKYUOHHBIX MEMOO08
2 Ha 6a3e A3BIKOB
011 peulenus 3a0ay
N MIPOrPaMMHPOBAHUS U
Mamemamuyeckou
MIAKETOB MPUKIAIHBIX
Qusuxu
porpamMm
MOJICTTUPOBAHMSI.
UIIK-2.3. Baadeem Bnaneer Metogamu | Tecm Ne3 Bonpoc na
HagbIKaMU MaTeMaTH4YECKOTo PI3 No2 3aueme
UCNOAb308AHUS MO/ICITIPOBAHUS B 10-22
3 | npoekyuonHbix Memodos | CCTCCTBEHHBIX "
0151 peweHust 3aday WH)KEHEPHBIX HayKaX
Mamemamuyeckoll
dusuxu

TunoBbie KOHTPOJIbHbIE 32JaHUSI MM HHbIE MAaTePUAJIbl, HEO0X0IMMBbIe /IJIl OLIEHKH
3HAHMI, YMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPAKTEPU3YIOIIHNX ITANbI
¢dopmupoBanusi KoMIeTeHUM B Mpollecce 0CBOEHHUS 00pa30BaTEeILHON MPOrPaMMBbI

IlpumepHnulit nepeuens 60nPocos u 3a0aHuil

3a4eTHO-3K3aMEeHAllMOHHbIE MAaTepHaJbl JJsl NPOMEXKYTOYHOHl  aTTecTaluu

(AK3aMeH/3a4€T)

1. Wurerpan Jlebera. ['miib0epToOBO MPOCTPAHCTRBO.

2. [IpenenpHbIN EpPEeXol B TMILOEPTOBBIX MPOCTPAHCTBAX.

3. OpTOroHanbHOCTH U OPTOrOHaNbHbIE psAibl. [loanpocTpancTsa.

4. OyHKIMOHANBI U OnepaTophl. [I0T0XKUTENBHBIE U NOJOKUTEIBHO-ONPEACICHHBIE
OIepaTopsl B THILOEPTOBOM IIPOCTPAHCTBE U UX CBOMCTBA.

S. OHepreTu4eckoe IIPOCTPAHCTBO IOJIOKUTEIBHO-ONPEACIEHHOTO u
IIOJIOKUTENBHOIO OIEPaTOPOB.

6. DHepreTu4yecKoe MpOCTPAHCTBO MOJIOKUTEIBHO-OIIPENEICHHOIO OIlepaTopa.

7. OHepreTu4yecKoe MPOCTPAHCTBO TOJIBKO MOJOKHUTEIBHOIO ONIEPATOPA.

8. CenapabenbHOCTh SHEPTeTUYECKOTO IPOCTPAHCTBA.




9. I'maBHBIE U eCTECTBEHHBIC KpacBbIC YCIIOBUS.

10. EcrecTBEeHHOCTH KpaeBbIX YCIOBUM CMEIIAHHOM 3a1a4u A ypaBHeHus Ilyaccona.

11. BapuaunoHHbBIM METOJ 115 MOJ0KUTEIBHO ONPEACICHHBIX OIEPATOPOB.

12.  ®ynkmumonan sHeprun. Teopema o pyHKIIMOHAIE YHEPTUH.

13. 3anaya 0 MUHUMYME (YHKIIMOHAJIA SHEPTUH.

14. O06001IeHHOE pellIeHre 3a/1a4 0 MUHUMYME (yHKITMOHAIA SHEPTHH.

15. [TocTpoeHre MUHHUMU3HPYIOIIEH MOCIEA0BATEIbHOCTH. JHEPreTUYECKUA METO.
JUTSI TIOJIOKUTEIBHBIX OIEepaTOpOB.

16. Bapuauuonnsiit Mmeton Putna.

17.  Bapuanuonnsiii Mmetox KypanTa.

18.  Bapuanumonnsiii meton KantropoBuua pelieHus KpaeBbIX 3a/ad MaTeMaTHYeCKOU
bu3uku.

19.  Merox ceTok.

20.  BapuanmoHHO-Pa3HOCTHBIC METO/IbI MOCTPOCHHS MUHHMHU3HPYIOLIEH
MOCJIEI0BATEIBHOCTH.

21.  OOmas 3a1a4a 0 MUHUMYMeE

22. KBaJIpaTUYHOTO (PYHKI[MOHAIAa SHEPTUH.

Kpurtepun onennBanus pe3yjibTaToB 00y4eHHs
Kpumepuu oyenusanus no 3auemy:
«3a4meHo». cmydeHm énaoeem meopemu4ecCKumu 3HAHUAMU no aaHHOMy pa3deﬂy, 3Haem
80NPOCLL  OCHOBHO2O — Y4eOHO-NPOSPAMMHO20 Mamepuand, OOnycKaem He3HaAYUmenbHble
OWM6KM,' cmydeHm ymeem 000CHOBAHHO npumMeHsAms U NnpasulbHO  pedalu3oebleamb
MOOenuposanue Npocmvlx 3a0a4 MEXAHUKU WKOAbHO20 Kypcd, CHNpAGUICS C BblNOTHEHUeM
3a0aHul, npedycMOmMPEeHHbIX NPOSPAMMOU OUCYUNTIUHDL.

«He 3aumeHO»: Mamepuanl He YC80eH UIU YCEOEH YACMUYHO, CMYOeHm 3ampyOHAemcs
Peanu3osvieams MOOeIUpo8arHue NpoCcmulX 3a0ay MeXAHUKU UWIKOIbHO20 Kypcd, 00801bHO
02paHUYeHHbII 00beM BbINOTHEHHbIX 3A0AHU, NPe0YCMOMPEHHBIX NPOSPAMMOU OUCYUNTUHDL.

OneHouHble cpeAcTBa Ui HMHBAJTUAOB U JUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU
3II0OPOBBSI BEIOUPAIOTCS C YIETOM WX WHAWBUIYATBHBIX TICHXO()U3MIECKIX 0COOCHHOCTEH.

— NpU HEOOXOAMMOCTH HHBAJUAAM M JIMIIAaM C OTPaHUYCHHBIMH BO3MOXHOCTSIMH
3II0OPOBBSI IIPEIOCTABIISIETCS IOTIOTHATEIEHOE BPeMsI JUIsl TOJrOTOBKH OTBETA HA DK3aMEHE;

— IIpU TPOBEJICHUH NPOLEYPHl OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUs] MHBAIUIOB M JIUIL C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEAYCMATPUBACTCSI MCTIOIH30BAHNE TEXHHUUECKUX
CpPEZCTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAUBUYATbHBIMH OCOOCHHOCTSIMU,

— TIpY HEOOXOIUMOCTH IS 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMHU 37I0POBbSI
U MHBAJIUIOB TpoLEIypa OLEHMBAHUS pPE3yJbTaTOB OOYyYEHHUS IO JAUCLUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Iponienypa oneHUBaHUs PE3yNbTAaTOB OOyUYEHHs] MHBAIMIOB U JIUI] C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBbSI 10 JUCHUIUIMHE (MOJYJIIO) TPEIyCMAaTPUBAET TPEIOCTABICHHE
uHpopmanmu B QopmMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HUX 3[0POBbS M BOCIPHSATHS
UHPOpPMALINH:

JInst L ¢ HapyIeHUSIMH 3PEHUS:

— B I€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

— B mieuaTHoi opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIeHUSIME OTIOPHO-/IBUTATEIIBLHOTO amiapara:

— B mieyaTHoi hopme,



— B (popMe PIIEKTPOHHOTO TOKYMEHTA.
JlaHHBIHA TNepeueHb MOXKET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA

00ydJaromuxcs.

5. Ilepedyenn y4eOHOI JuTepaTypbl, HHGOPMALMOHHBIX PECYPCOB H T€XHOJIOTHil

5.1. YueOnas sureparypa

. Betorun, B. B. MaremaTnueckue OCHOBBI MAIIMHHOTO OOYYE€HHMS M MPOTHO3UPOBAHUS :
yuebHoe nocobue / B. B. Berorun. — Mocksa: MIIHMO, 2014. — 304 c. — ISBN 978-5-
4439-2014-6. — Pexxum mocryma: https://e.lanbook.com/book/56397

. Hlanes-UIBapu, III. Mnen mamumuHOrO 00y4yeHus: yuedbnoe mocobue / II. Ianes-1lIBapii,
ben-JlaBunlll. ; nepeBon ¢ anrnuiickoro A. A. Ciuakuna. — Mocksa: JIMK Ilpecc, 2019. —
436 c¢. — ISBN 978-5-97060-673-5. — Pexxum nocryna: https://e.lanbook.com/book/131686

. @nax, II. MammunHoe oOyuenue. Hayka M MCKyCCTBO MOCTPOEHHUS alTOPUTMOB, KOTOpBHIE
U3BIIEKArOT 3HaHUS U3 naHHbIX / [1. dnax. — Mocksa: JIMK Ilpecc, 2015. — 400 ¢. — ISBN
978-5-97060-273-7. — Pexxum nocryna: https://e.lanbook.com/book/69955

5.2. Ilepuoauyeckas Jureparypa
1. Base! nanasix koMnanuu «Vet Bero» http://dlib.eastview.com

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€e COBpPeMeHHbIe MpodeccHoHabLHbIE 0a3bl

JAHHbIX U I/IH(l)OpMaHPlOHHLIe CIIpaBO4YHbIC CUCTEMBbI

DJ1eKTPOHHO-0ubIMoTeuYHbIe cucTeMbl (IBC):

1. DBC «OPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru
3. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypuansr uznareascrea Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas oudiaunorexa (HIb) http://wwwe.elibrary.ru/

"Jlexktopuym TB" http://www.lektorium.tv/

Yuusepcurerckas nadopmanronnas cucrema POCCHS http://uisrussia.msu.ru

No oML E

HNudopmaunoHubie cipaBoOYHbIEe CUCTEMbI:
1. KoncynpranT [lmoc - cipaBoyHast mpaBoBasi cucTeMa (JOCTYII IO JIOKAJTLHOM CETH C

KOMIBIOTEPOB OMOITUOTEKH )

Pecypcol cBoOOHOTO 0CTYyNA:
1. KwubepJlenunka (http://cyberleninka.ru/);
2. Kypcol Benymux By3oB Poccun™ http://www.openedu.ru/;
3. Hudopmanmonnas cucrema "EamHoe OKHO A0CTyma K 00pa3oBaTeIbHBIM pecypcam”

http://window.edu.ru/;

4. OwunaiH-Kypchl U cepTH(HKATHI OT BEAYIIMX By30B Mupa https://ru.coursera.org/.

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(POPMAIIMOHHBIE PEeCYPCHI

KyoI'y:

1. Cpenma MoayapHOTO auHamuueckoro odyuenus http://moodle.kubsu.ru
2. ba3a yueOHBIX IUIaHOB, yUeOHO-METOIUUECKUX KOMIUIEKCOB, MyOIUKaLUi 1

koHdpepennuii http://mschool.kubsu.ru/
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3. bubanorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HH(OPMAIIMOHHBIX
obpasoBaTenbHbIX TexHoorui http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTeNbHBIC pecypchl Kadenpsl WHPOPMAIMOHHBIX CHUCTEM U
TexHonmoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHama "HIKOJIbBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MerToauueckue yka3aHusi JJs OO0yYAKIIMXCH 10 OCBOEHUIO IHCUUIIMHBI
(Moxys)

— Obwue pexomeHoayuu No CamocmosmenbHol pabome 00YUAIOUWUXCAL.

Camocmosmenvhaa paboma 00y4AIOWUXCA  bINOIHAEMCA NO  3A0AHUI0 U NpU
MemoouyeckoM pyKogoocmee npenooasameis, Ho 0e3 e20 HenocpeoCmeeHHO20 YUaCmusl.
Camocmosmenvhas paboma noopazoensemcs Ha CAMOCMOAMENbHYI0 pabomy Ha ayOumopHvix
3aHAMUAX U HA 6HeayOUmopHylo camocmosmenvuyio pabomy. CamocmosmenvHas paboma
00YUarWuUxcs KIIoYaAem Kax NOJHOCHbIO CAMOCMOSMENIbHOe O0CB80CHUEe OMOCIbHbIX MmeM
(pazoenos) oucyuniumvl, mMax u npopabomky mem (pazoenos), 0CBAUBAEMBIX B0 BPeMs
ayoumopHou pabomvl. Bo 6pems camocmosmenvHOu pabomvl odyuarowuecs yumarom u
KOHCHEeKMUpylom YueOHYI0, HAYYHYIO U CHPAGOYHVIO JUMepamypy, GblNOIHAM 3ad0aHusl,
HAanpaegiienHvle HA 3aKpenieHue 3HAHUL U OMpadoOmKy YMeHUll U HABLIKOG, 20MOBIMCSA K
meKywemy u npoMed’CYymoYHOMY KOHMPOIIO NO OUCYUNTUHE.

Opeanusayusa — camocmosamenvHou  pabomel  00YUAIOWUXCA — Pe2laMEeHMUPYemcsl
HOPMAMUBHbIMU ~ OOKYMEHMAamu, Y4eOHO-MemoouyecKol aumepamypou. U 91eKmMpOHHbIMU
006pa306amMenbHLIMU PECYPCamU, GKII0UASL:

Ilopsdox opeanuzayuu u ocywecmeneHuss 00pa308amenbHol OesmenbHOCmU  No
00pa306amMenbHLIM  NPOCPAMMAM  BbICUE20 00pPA308aHU — NPOSPAMMAM bakanaspuamad,
npocpamMmam  Cneyuanumemad, —NpoOSPAMMAM — MASUCpamypvl — (YMEepi#cOeH  NPUKasom
Munucmepcmea obpazosanus u nayku Poccutickou @edepayuu om 5 anpens 2017 2ooa Ne301).

TIucomo Munucmepcmesa obpazosanus Poccutickou @eodepayuu Nol4-55-996un/15 om
27 nosops 2002 2. "O6 akmusuzayuu camocmosmenbHol pabomuvl CMmyOeHmo8 8blCULUX VHEOHbIX
3aeedenuti”.

Tonoocenue o camocmosimenvrol pabome cmyoenmos (ymeepaicoeno npuxazom Ne 272
KyoI'Y om 03 mapma 2016 2.).

B ocBoenun JAUCHUIUIMHBI MHBAJIMJAMH W JIMIAMHU C OIPaHUYCHHBIMU BO3MOXXHOCTSIMHU
300POBbA OOJIBIIIOE 3HAYCHHE HMEET WHAUWBHUYyaJIbHAA yqe6Ha51 pa60Ta (KOHch'H:TaI_II/II/I) —
JOMOJHUTECIBbHOC PAa3bsACHCHUC yqe6H0r0 Marcpuaia.

I/IH,Z[I/IBI/II[yaJ'ILHBIG KOHCYJIbTalUM 110 TPCIAMETY ABJISIIOTCA  Ba’XHBIM (I)aKTOpOM,
CHOCO6CTByIOI_HI/IM WHIWBUYyaJIU3alluu O6yquI/ISI " YCTAHOBJICHHUIO BOCIIMTATCIIBHOTO KOHTAKTa
MCXKAY MNOpernoJaBarciicM H O6y‘-IaIOIJ_[I/IMCSI HHBAJILAOM WJIA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMU 310POBbA.

7. MaTepuajibHO-TEXHUYECKOE ofecrieyeHne Mo JUCHUNInHe (MOIYI10)

HaumeHnoBaHue criermaabHBIX OCHAIIEHHOCTD CIIEIMAIbHBIX [lepeyeHp MUIIECH3UOHHOTO
HOMEILEHUI IOMEILEHUH MPOTPAMMHOTO 00eCTICUCHHS

VueGHbIe ayAUTOPHH st | Me6ens: yueGHas MeGenb Microsoft Windows
MPOBENICHHUSI 3aHSTHIA JIEKIIMOHHOTO | TeXHHYECKHE CPeCTBA OOYUCHHSL: Microsoft Office Professional Plus
THNA DKpaH, MPOEKTOP, KOMIBIOTEP

YueOHbIe ayIUTOpHUN g | Mebenb: yueOHas mebens
MIPOBEJEHUS 3aHATHH | TexHH4eckue cpeacTBa O0yIeHus:
CEMHHApCKOro Tuma, rpynmnoBbix U | KomnbroTeps

WHIVWBHUAYAJIbHbIX KOHCYJbTAIUH,
TEKyILEero KOHTPOJIS u
IPOMEXXYTOYHOH aTTeCTaLNH
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Js  camMOoCTOATENbHOW — paboThl  OOYyYaroLIMXCS  IPEAYCMOTPEHBl  MOMELICHMS,
YKOMIUIEKTOBAaHHBIE CIIEIIMATN3UPOBAHHON MeOesbIo, OCHAIIEHHBIE KOMITBIOTEPHOM TEXHUKON C
BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHEeT» M obecrneueHneM JoCTyna B 3JIEKTPOHHYIO

nH(POPMAIIMOHHO-00Pa30BATEIBHYIO CPEy YHHUBEPCUTETA.

HaumeHnoBanue nomenieHuit s
CaMOCTOSTENBLHOI PaboThI
o0ygaromuxcs

OcCHaIIEeHHOCTh MMOMEIICHUHN IS
CaMOCTOSATENIBHON PabOTHI
00yYaroIMXCsI

IlepeueHb TULIEH3MOHHOTO
MPOTPAMMHOTO 00eCICUCHHS

ITomenienue st caMOCTOSITENEHOM
paboThl 00yJaromuXcs (YUTATEHBINA
3an HaygHol OMOTHOTEKN)

Mebenb: yaeOHas MeOenb
Kommnekt  crenuanu3upoBaHHOM
MeOeNnu: KOMIBIOTEPHBIE CTOJBI
Oo6opynoBanue: KOMITBIOTEpHAs
TEXHHKa C OOAKIIOYEHHEM K
WH(POPMAITHOHHO-
KOMMYHUKallMOHHOMN
«HTepHeT» W JOCTYIOM B
JMIEKTPOHHYI0  HH(DOPMAIMOHHO-
00pa30BaTEeNbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMephl, KOMMYHUKAIIHOHHOE
o0opymoBanue, 0oOeCIICUUBAOIICE
JOCTYII K  CeTH  HWHTEPHET
(npoBoHOE COE/INHEHUE "
0eCrpoBOHOE  COCTUHEHHE MO
texHonoruu Wi-Fi)

CETH

ITomemenue mist caMOCTOATEIBLHOM
pabotst  obyuatomuxcs  (MC 6,
HUCT7)

Mebenb: yaebnas meOenb
Kommnexkr  crnenmanu3upoBaHHOM
MeOeTH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TECXHUKA C MNOAKJIIFOYCHUEM K
uH(popMaLMOHHO-
KOMMYHUKAITHOHHON
«HTEepHET» W IIOCTyIOM B
JNIEKTPOHHYI0  MH(DOPMAIMOHHO-
00pa3oBaTEeNbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopymoBaHne, oOecTeunBaroee
JOCTYII K  CeTH  HMHTEPHET
(mpoBoxHOE COeUHEHNE u
OecripoBOJIHOE  COENUHEHUE  TI0
texronoruu Wi-Fi)

CECTH




