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Pabouas nporpamma coctapiena Ha ocHoe @I'OC BO 10 HanpapiIeHHIO IOATOTOBKH
01.04.02 Tlpuknagnas MmarematHka M HH(OpMarnka (YpOBEHb MArdcTparypbl) (IpHKa3
Muno6punayku Poccun ot 10.01.2018 r. Ne 13)

Pabouas mporpamma paccMoTpeHa u oJo0pena Ha 3acejaHuu Kadeaps! [Ipukmaanoit
MaTeMaTHKH 1 HH(POPMaTHKH

10.03.2020, mpotokoin Ne 7
3aB. kadpenpoit ~ C.WA. Kaguenko

PaGouas nporpamma oo6pena metoiudeckon komuccuein UEnC

16.03.2020 r. mporokoi Ne 8
Ipencenarens _~—"_2IO. Me3un

PaGoyas nporpaMma cocrasiieHa:

3asejyromuii kadeapoit [IMuld, a. ¢-m.Hayk C.U. Kajquenko
e

Penensent:
noueHT Kapepel Y paBHeHHi Maremarnyeckoii puznku ®IAOY BO «HOVpl'Y (HUY)»
KaHJ. Qu3.-Mar. HayK % I".A. 3akuposa

=



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenanunu kadeapel [IpukiaaHoi MaTeMaTUKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.N. Kaguenko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.1. faz[quKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lonroToBka CcTYyOEHTOB IO Kypcy «JlMCKpeTHble M MaTeMaTH4YeCKHe MOJENIN» B
coorBerctBUM ¢ TpeboBanusimu @OI'OC BO mno wnHampaBnenuto mnoarotoBku 01.04.02
«[IpuxnagHas maremaTMka ¥ HMH(QOPMATHUKa» MarucTepckoi mporpammbl. JlaHHBI Kypc
HampaBieH Ha (OPMHUPOBAHWE HAYYHOTO NPEACTABICHUS OO0 OCHOBHBIX COBPEMEHHBIX
MaTeMaTHYeCKUX IOAXO0JaX K OINHUCAHMIO JUCKPETHBIX MAaTeMaTH4eCKMX OOBEKTOB, K
NOCTPOCHHUIO M M3YYEHUIO MPHUKIAAHBIX TUCKPETHBIX MaTeMaTudeckux Mojeneid. OH sBiseTcs
HEOO0XOUMBIM KOMIIOHEHTOM ()yHJJAMEHTAJIbHOM MOJArOTOBKM MaTEMAaTHKOB, UMEIOIIUX AEJIO C
COBPEMEHHBIMU MaTEMATUYECKIMHU MOACIISIMH U UX MPAKTHYECKUMH IPUITIOKEHUSIMH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

JucuuruimHa JIMCKpeTHbIe M MaTeMaTHYeCKHe MOJETH BXOIUT B 00s3aTeNbyl 4acTb
y4eOHOT0 I1aHa 00pa30BaTeIbHOM MPOrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUIUH/ IPAKTUK:

JlonoJaHUTENbHbIE TIaBbl ypaBHEHUH MaTeMaTHYeCKOn (PU3UKH

MatemaTnueckoe MOIEIUPOBaHUE

CoBpeMeHHbIe TPOOIIEMbI TPUKIIATHON MaTEMATUKHU U UH()OPMATUKH

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

BrimonHeHue u 3aniuTa BEITYCKHOM KBATH(UKAIMOHHOM paboTHI

IIponsBoacTBeHHAs - IPEAIUIIIIOMHAs IPAKTUKA

IIpousBoacTBEHHAs - HAYUHO-UCCIIEI0BATEIbCKast paboTa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare OCBOGHMS IUCHMIUIMHBL (MOAynsl) «/lMCKpeTHble M MareMaThdecKue
MOJIeN» 00yJarouiics JOKEH 001aaaTh CIeyOIMMHI KOMIETCHIIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 CnocoOeH pemiath akTyaibHbIE 331a4i (pyHIaMEHTaIbHOW U IPUKIIATHOW MaTeMaTUKH

OIIK-1.3 [Ipumensier ¢QyHIamMeHTanbHblE MEXIUCHUIIMHAPHBIE 3HAHUSA IS
pernieHwst 3a1a4 B Mpo(ecCHOHATBHOM IS TEIIbHOCTH

OIlK-1.2 Brnageer crocobamu u mpueMaMu perieHUs UCCIEAOBATEIbCKUX 3a/lad B
obsacTi GyHIAMEHTAIBHOM M IPUKJIAIHOW MaTeMaTUKH

OIIK-1.1 Pemaer npodeccuoHanbHble 3aayd ¢ 00JacTH (PyHIaMEHTaIbHOH U

H]f)I/IKJ'IElI[HOfI MAaTEMATUKN




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 56,3 akaj. 4acoB:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHeayIuTopHas — 2,3 akaJl. 4acoB
— caMOCTOsITeNbHAs paboTa — 88 akaj. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast ) =
o | KOHTaKTHas pabora E 3 ®dopma TeKyIero
=
g B aKaJ[. yacax 3] Bun KOHTPOJISI
Pasnen/ Tema 3 (B axaj. uacax) S . p Kon
S 3 ©| caMOCTOSATENIFHOM | yCIIeBaeMOCTH U
JHACUIHTLIAHBL 3 [~ . | kommereHIHK
@) 9 & paboThI MIPOMEKYTOYHOM
nab. | mpakT. | 5§
Tlex. Z'g aTTecTaluu
3aH. 3aH. | =
1. MaremaTnyeckue MOIEIU
Pabora Hax
4yeOHBIM
1.1 Huknuueckas mpupona Maie HATOM C OIIK-1.1,
MaTeMaTH4YECKOIro 1/11 4 P " YerHblii onpoc OIIK-1.2,
OCHOBHOM H
MO/ICTTPOBAHHS . OIIK-1.3
JIOTIOJHUTEIbHOI
JUTEPaTypoH.
Pabora Haxg
yueOHBIM
3 MaTepUaOM C
1.2 DTarbl npoiiecca OCHOBHOH 1
IVI.aTeMaTI/I‘IeCKOFO P JIOIOIHUATEILHOMN OIIK-1.1,
O Tumst 2/11 5 JIUTEPATypOil. YcrtHbli onpoc OIIK-1.2,
ACTHD ’ Koncnektuposan OIlK-1.3
MoOJIeJIei
1€ TEKCTa
yaeOHUKa st
OCBOCHUS HOBBIX
3HAHMM.
Wroro no pazaeny 321 9
2. MopenupoBaH#e MPOLECCOB C
OMOIIbIO rpadguuecKux
PaGoTra Haz
yueOHBIM
MaTepHaIioM C
OCHOBHOW 1
JIOTOIHUATEILHOMN OIIK-1.1,
2.1 T'padst 3 4/11 6 JIUTEPaTypoil. YcrHBIi onpoc OIIK-1.2,
OHCIIEKTHPOBAH -1.
K OIIK-1.3
M€ TEKCTa
yaeOHUKa st
OCBOCHUS HOBBIX
3HAHMM.




2.2 TlpunoxeHue TEOpUH
rpados

4/11

Pabora Hag
y4eOHbIM
MaTepHajIoM C
OCHOBHOM U
JIOTIOTHUATEILHOMI
JTUTEPATYPOH.
KoncnextrpoBan
He TEeKCTa
yueOHHUKa JIJIst
OCBOEHHS HOBBIX
3HAHUH.

JlaGopatopHast
pabota

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

2.3 B3sBemiennsle oprpadsl
U UMITYJIbCHBIE MIPOIECCHI

4/21

PabGoTa Haj
y4eOHBIM
MaTepHajIoM C
OCHOBHOM U
JIOTIOTHUATEILHOMN
JUTEPaTypoH.
KoncnexrupoBan
1€ TEKCTa
yueOHHUKa JITIsSt
OCBOCHHS HOBBIX
3HAHUMN.

Jla6opaTopHas
pabora

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Hroro no pazneny

12/41

19

3. MapkoBble nenu

3.1 CroxacTuyecKkue
TPOIIECCH H Tlenu MapkoBa

4/21

Pabora Hag
yueOHBIM
MaTepHajIoM C
OCHOBHOM 1
JIOTIOJTHUTEIILHOM
JUTEpaTypoH.
KoncnektrpoBan
ue TeKCTa
yueOHHUKa JIIsSt
OBJIAJICHUSA
HOBLIMH
3HAHUSIMU.

VYerHbIl onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.2 Knaccudukanus nenei
MapkoBa 1 UX COCTOSTHUI

421

Pabora Haz
yueOHBIM
MaTepHaJIOM C
OCHOBHOM U
JIOIOJIHATEILHOMN
JUTEpaTypoH.
KoncnektrpoBan
M€ TEKCTa
yaeOHUKa st
OBJIAICHHS
HOBBLIMH
3HAHUSAMH.

CeMuHapckoe
3aHATHE

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

8/41

12

4. Urpst N murg

41 Urpst B  dopme
XapaKTepUCTUIECKON

GbyHKIMY. SAnpo.
YcToiunBele MHOXKECTBA

4/21

Pabora Han
y4eOHbIM
MaTepHuajIoM ¢
OCHOBHOM 1
JIOTIOHUTEIHHON
JUTEPaATypOil.
KoncnekrupoBan
ue TeKcTa
yueOHHUKa JITIst
U3y4YEHHS HOBBIX
3HaHUH.

YcTHBII onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




4.2 CymecrtBoBaHue W
€IMHCTBEHHOCTD
YCTOMYMBBIX
Lena Ilemmn

MHOXCCTB.

4/21

Pabora Hag
y4eOHbIM
MaTepHajIoM C
OCHOBHOM U
JIOTIOTHUATEILHOMI
JTUTEPATYPOH.
KoncnextrpoBan
He TEeKCTa
yueOHHUKa JIJIst
M3YYEHHUS HOBBIX
3HAHUH.

VYeTHBIH ompoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Hrtoro no pazgeny

8/41

12

5. I'pynmoBsie
pelieHnit

IIPUHATUA

5.1 ®yHKIMH TPYIIIOBOTO
BbIOOpa. Teopema Dppoy o
HEBO3MOKHOCTH

321

Pabora Haz
yueOHbIM
MaTepHaJIOM C
OCHOBHOM U
JIOMOIHUATEILHOMN
JUTEPaTypoH.
Koncnexruposan
M€ TEKCTa
yueOHHUKa JIJIst
OBJIAJIEHHS
HOBBIMH
3HAHUAMH.

VYcerHslii onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

5.2 CoBMelleHHBIE IIKAJIBI
U YCJIOBUSI OJTHOITUKOBOCTH
MPEANOYTEHUH.
Paccrosnus MEXay
PaHXHUPOBKaAMU

4/21

Pabora naz
yueOHBIM
MaTepHaIoM C
OCHOBHOM U
JIOIIOJIHATEILHOMN
JUTEpaTypoH.
KoncnektrpoBan
1€ TEKCTa
yaeOHUKa st
OBJIAJICHHS
HOBLIMH
3HAHUSIAMU.
CocTaBJieHHE B
cpene Maple
MIPOTrpaMMbI
pelenus
BapHUaHTHBIX 3314

JlaGopaTopHas
pabota

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

7/41

12

6. H3MepeHMe U IIOJIE3HOCTD

6.1 Omnpenenenue
OTHOIICHUS. Teopus
HU3MEPEHUI

4/21

PaGoTra Haz
yueOHBIM
MaTepHaIioM C
OCHOBHOM U
JIONIOJIHATEIBLHOM
JUTEPaTypoH.

YcrHBIi onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

6.2 IMpumepsr
(hyHIaMEHTaIbHBIX
n3mepernit. OpauHaIbHBIE
(hyHKLNY TT0JIE3HOCTH

4/21

PaGoTra Haz
yueOHBIM
MaTepHaIoM C
OCHOBHOM U
JIOTOIHUATEIBLHOMN
JTUTEPaTYpOH.
CocTaBJieHHE B
cpene Maple
TIPOTPaMMBI
peleHus
BapHAHTHBIX 33724

Jlab6opaTopHas
pabora

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




Pabora Hag

y4eOHbIM
MaTepHaJIOM C
OCHOBHOM U
3)3H aMEHTaJILHBII);[pHMepH ZIOTIOIHHTEILHOR JlaGoparopnast OIIK-1.1,
HYMH B — 421 6 JUTEPaTypOil. 211)6 TE OIIK-1.2,
I/IzszZHI/Ie’ CTCHCHBHOC CocraBieHue B pabo OIIK-1.3
p cpene Maple
IPOTrPaMMBI
pelieHus
BapUaHTHBIX 33]1a4
PabGoTa Haj
y4eOHBIM
MaTepuaIoM ¢
OCHOBHOM U
234}1 aMeHTaJ‘[LHBIEpHMepH ZIOTIOIHHTELHOH JlabopaTopHas OIIK-1.1,
g é‘ o 421 6 | sureparypoit. 560 5 OIK-1.2,
E3xepeEEI:. BMECTH CocraBlieHne B pabor OIIK-1.3
p cpene Maple
IpOrpaMMBbI
pelIcHUs
BapUAHTHBIX 33]1a4
Hroro no pazpeny 16/81 24
Hroro 3a cemectp 54/2611 88 9K3aMeH
Hrtoro no aucuuIiinge 54/2611 88 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B xoxe wu3ydeHus NUCUUIUIMHBI PEKOMEHAYETCS HCIOIb30BaTh 00pa3oBaTE/IbHbBIC
(opMaLMOHHbIE TEXHOIOTUH:

1. TpaguuMOHHBIE TEXHOJIOTUHU O0yYEHUs, Mperoarapilye nepeaady “HQopMalim B
roToBOM BHUZE, (opMupoBaHHe Yy4eOHBIX yMEHUH 1O 00pasimy: JEKUUsA-U3JI0KEHHE,
JeKUUA-00bSICHEHHE, JIA00OPATOPHbBIE 3aHITHSL.

Hcnonp30Banue TpaguIIMOHHBIX TEXHOJOTHIA 00eCTIeYMBAEeT OPHUEHTUPOBAHUE CTY/IEHTA
B NOTOKEe MH(OpPMAIMH, CBA3aHHON C PA3IMYHBIMU MOAXOJaMH K OMNPEACNICHUIO CYUIHOCTH,
COJIepKaHuUs1, METOJIOB, (OPM Pa3BUTHS U CAaMOPa3BUTHSI TMYHOCTH; CAMOOTIPEIeIIeHNE B BEIOOpE
ONTUMAJIFHOTO MYTH U CIIOCOOOB JTMYHOCTHO-IPOPECCHOHATBHOIO Pa3BUTHS; CUCTEMATHU3AIIUIO
3HAHUHM, IMONYYCHHBIX CTYACHTAMH B IPOIECCEe AyJUTOPHOM M CaMOCTOSATENIBHOW pabOTHI.
JlekuvoHHBIE  3aHATUS MPOBOAATCS €  HCHOJIB30BAaHUEM  MYJIbTUMEAUNHBIX  CPEICTB.
JlaGoparopHble 3aHATUS O0OecleuyMBalOT pPAa3BUTHUE M 3aKpPEIUIEHWE YMEHUW M HaBBIKOB
ompezeNeHusl Iesied M 3aJad CcaMOpas3BUTHs, a TaKXkKe MNPUHATHS HaubOosee 3(h(HEKTHBHBIX
pelieHui no ux peanusauuu. JlabopaTopHble 3aHATHS MPOBOASTCS B KOMIIBIOTEPHBIX KJlaccax
BbluKcIUTeNbHOTO IeHTpa PI'BOY BO «MI'TVY ».

B xone npoBeneHus JTEKIIMOHHBIX 3aHATUN MPEyCMaTPUBACTCSI:

— UCIOJIb30BAHUE JJIEKTPOHHOIO JIEMOHCTPALMOHHOIO Marepuaja 1o TeMawm,
TpeOYIOIIMM HILTFOCTpaIy paboThl TporpaMMHBIX poaykTos: Maple, Matlab, Matchematica.

B xome mnpoBeaenus nabOpaTOpHBIX 3aHIATHI MpeIycMaTPUBAETCS HCIOJIb30BAHUE
CPEICTB BBIYHCIUTENLHON TEXHUKH TP BBINOJHCHUM WHAUBUIYAJIbHBIX 3aJlaHUi |
TECTUPOBAHUSL.

2. UnrepaktuBHble (OpMBI 00YUEHHUs, MPEINOIAraloIie OPraHu3alnio0 00yIeHUsT KaK
MIPOIYKTUBHOU TBOPUYECKOU AEATEIBHOCTH B PEKUME B3aUMOICUCTBUS CTYIEHTOB JAPYT C IPYyroM
U C TIperno/iaBaTesieM

Hcnonb30BaHWe MHTEPAKTHUBHBIX 00pa30BaTENbHBIX TEXHOJOTHH  CHOCOOCTBYET
MOBBIIICHUIO MHTEPECa U MOTUBAIIMM yYaTUXCsl, aKTUBU3AIIMN MBICTUTEIBHON JACSITEIBHOCTU U
TBOPYECKOTO TMOTEHIMala CTYACHTOB, jenaeT Oosnee 3((PEeKTHBHBIM YCBOCHHE MaTepHala,
MO3BOJIIET MHIUBUYaTH3UPOBATh O0yYEHHE U BBECTH IKCTPEHHYIO KOPPEKIIHIO 3HAHU.

[Ipy mpoBeneHMHM TPAKTHUYECKUX 3aHATHNA HWCIONB3YIOTCA TpPYIIoOBas padora,
TEXHOJIOTHS] KOJUIEKTUBHOM TBOPUYECKOM JESITENIbHOCTH, TEXHOJIOTHUSI COTPYITHUYECTBA, POJieBast
urpa, oocyxjienue npo0iaeMsl B GopMe TUCKYCCUH, 1e0aThl, KPYIJIbIi cToJ. JlaHHbIE TEXHOJIOTUU
o0ecrevynBarOT BHICOKHMN YPOBEHb YCBOCHHUS CTYyJEHTaMH 3HaHHH, 3((EeKTUBHOE M YCIEIIHOEe
OBJIaJICHUE YMEHHUSMU W HaBbIKAaMU B IpPEeIMETHOW 00JacTH, (GOpPMHPYIOT MO3HABATEIbHYIO
NOTPEOHOCTh U HEOOXOAMMOCTh JallbHEHIIIET0 caMoo0pa3oBaHus, MO3BOJSIOT aKTUBU3HPOBAThH
HCCJIEIOBATEIbCKYIO JIEATENbHOCTh, 00ecreunBatoT 3 (PEeKTUBHBIN KOHTPOJIb YCBOCHUS 3HAHUH.

3. BosmoxnocTn o6pazoBarenbHoro mnoprana PIBOY  BO «MITVY» ans
MPEIOCTAaBIEHUSI CTYACHTaM rpaduka camMoCTOATEIbHOW padOoThl, pacIUCaHMsI KOHCYJbTalUi,
3aIaHUI JUIsI CAaMOCTOSITEJIBHOTO BBITIOJIHEHHUSI U PEKOMEHIYEMBIX TEM JIJIsi CAMOCTOSITEILHOTO
W3Y4EHHUS.

Hcnonb3yembie 00pazoBaTeNbHBIE TEXHOJOTUH TMO3BOJISIIOT AKTUBHO MPUMEHSTH B
y4eOHOM TMPOIIECCE UHTEPAKTUBHBIC (POPMBI TPOBENCHHUSI 3aHITHI (KOMIBIOTEpHAS CUMYJIS-ITUS,
pa3dop KOHKPETHBIX CHUTyaluil), 4YTO CHOCOOCTBYeT (OPMHUPOBAHUIO U  PA3BUTHUIO
npodeccuoHaNbHBIX HABBIKOB oOydaromuxcs. IlpumeHsemble B mpoliecce H3Y4YEHHUS
JUCLUIJIMHBI TIOMCKOBBI W HCCIEAO0BATENbCKUM METOAbl B TOJHOM MEpe COOTBETCTBYIOT
tpedoBanusM @I'OC 3++ o peanu3auy KOMIETCHTHOCTHOTO TIOIX0/1a.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

lamkos, C. b. JluckpeTHas MaTemaTuka . ydeOHHMK W mpakTtukym s By3oB / C. b.
['amkoB, A. b. ®ponoB. — 3-e u3a., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2020. —
483 c. — (Bsicmiee oopaszoBanue). — ISBN 978-5-534-11613-7. — Tekcr : anexrponnsiii // 9bC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/450614 (nara oopamenus: 21.09.2020).

Kynpseues, B. b. Jluckpernas maremaTrka. Teopusi OMHOPOAHBIX CTPYKTYpP : YYCOHHK
st By3oB / B. b. Kynpssues, A. C. Tloakonsun, A. A. BoioToB. — 2-¢ u31., UCIpP. U JIOM. —
Mocksa : MzmarensctBo HOpaiit, 2020. — 295 c¢. — (Bricmee o6pazoanue). — ISBN
978-5-534-02901-7. — Tekcr : osnekrpounsii // DBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/452224 (narta obparenus: 21.09.2020).

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

Jlo6anoB, A. 1. Marematndeckoe MOACTHUPOBAHUE HEIIMHEHHBIX MPOIECCOB : YYCOHHUK
nuisi By30B / A. U. Jlob6anos, U. b. IletpoB. — Mocksa : U3narensctBo HOpaiit, 2020. — 255 ¢. —
(Beicuiee oopazoBanue). — ISBN 978-5-9916-8897-0. — Tekcr : anexrponusiii // D5C KOpaiit
[caiit]. — URL.: https://urait.ru/bcode/452200 (nata oopamienus: 21.09.2020).

3. AcanoB, M.O. J[luckperHas wmaremaruka: rpadbl, MaTpPOUIbI, AITOPUTMBI
[Dnek-tpounbiii pecype]: Yuebnuk / M.O. Acanos, B.A. bapanckuii, B.B. Pacun — DiektpoH.
TexcToBBIE JIaH. - MockBa : Jlaus, 2010. - Pexxum J0CTyIa:
http://e.lanbook.com/view/book/536/.

B) MeToanyeckne yKazaHus:

Tapannukos, F0. B. /luckpetHast Matematnka. 3aauHuK : yaeOHOE mocoodue s By30B /
0. B. TapannukoB. — MockBa : HzmatenbctBo FOpaiir, 2020. — 385 c¢. — (Beicuiee
obpaszoBanue). — ISBN 978-5-534-01180-7. — Texkcr : anekrponusiit // DBC Opaiir [caiit]. —
URL: https://urait.ru/bcode/450627 (nata obpamienus: 21.09.2020).

Cynorutatos, C. B. JluckperHas MaTeMaTHka | y4eOHHUK U npakTukym uis By3os / C. B.
Cynonnatos, E. B. OBunHHMKOBa. — 5-€ n31., ucnp. u gon. — Mocksa : U3narensctBo FOpaidT,
2020. — 279 c¢. — (Bricmiee oOpaszoBanme). — ISBN 978-5-534-00871-5. — Tekcr
anektpouHbiit // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/450002 (mata oOpaiieHus:
21.09.2020).

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammuoe obecnieueHue

Haumenosanue I1O No norosopa CpoK JIeiicTBUS TUIEH3UU




MS Windows 7

Professional J-757-17 ot 27.06.2017 27.07.2018
(n1g K1accoB)

7Zip CBOOOJHO PACHPOCTPAHIEMOE OCCCPOUHO
NotePad++ CBOOOJIHO PACIPOCTPAHIECMOE 0ECCPOYHO
MS Visual CcBOOOIHO PACIpPOCTPaHIEMOE SecopouHo
Studio Code 110

Adobe Reader |cB0OOaHO pacmpocTpaHsIeMOe 0eccpoUHO
Bpayzep Mozilla [cBoGogno pacnpocrpansemoe

Fﬁ’e¥oxp 10 pactipoctp OeccpouHO
Bbpaysep Yandex |cBo60IHO pacipocTpaHseMoe 0eccpoUHO
MS Office 2007 |y, 135 o1 17.09.2007 Geceporo
Professional

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HasBanue xypca Cchblika

HannonansHas
undopMmanronHo-anaautuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHJEKC HAay4YHOTO IMTHPOBAHUS
OnekTpoHHas 0a3a NEPHOIUYSCKUX H3IAHHI
East View Information Services, OO0 «MMBUC»
[Touckosas cuctema Axanemus Google (Google
Scholar)
Nudopmanmonnas cucrtema - EnmHOEe OKHO
JIOCTYTIa K HH(GOPMAIIMOHHBIM pecypcam
Poccuiickass TocynmapctBeHHas OubamoTexa.
Katanoru
OnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

MaTepHaano-TeXHqucxoe oOecrieueHne JUCHUITIIMHBI BKJIFOYACT:

YyeOHnle AYyAUTOPUN JIS1 IPOBCACHUSA I'PYIIIOBBIX U MHAWBHUAYAJIbHBIX KOHCYHLT&HHﬁZ
KOMITBIOTEPHBIN Kilacc. OcHallleHUe ayJUTOPHUHU: TIEPCOHAIbHBIE KOMITBIOTEPHI ¢ maketoM MS
Office, Maple 14 Classroom License 10-29 Users (per User) Academic, MathLab, Mathcad
Education - University Edition (200 pack) u Beixogom B HTEpHET.

HOMCH_ICHI/IH JJIA CaMOCTOSITEIILHON paGOTBI OGy‘-I&IOH.[I/IXCH. OCHaI_I_IeHI/IC AyJAUTOPUHU:
nepcoHaibHble KOMIbIOTephl ¢ makerom MS Office, Beixogom B MHTEpHET M € IOCTYIIOM B
AIIEKTPOHHYIO MH()OPMAIIIOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenne s XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS y4eOHOro
060py2lOBaHI/I$I. OCHaI_LleHI/Ie AYOAUTOPUUN: CTCIUIAXKU AT XPAHCHUA y‘-ICGHO-HaFHSIJIHBIX mocoouit
1 Y4eOHO-METOAMYECKON TOKYMEHTAIUH.

Ipuioxenne 1
Y4eOHO-MeTOoANYEeCKOe 00ecTieYeHne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

ITepeyeHb KOHTPOJIBHBIX BOIIPOCOB U 3aaHM /ISl CAMOCTOSITEIbHON PadoThI:

1. Huxinyeckas mpupoia MaTEMAaTUYECKOT0 MOECIIMPOBAHHUS.
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21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.

51.

[Ipumep: nIaHupoBaHUE OAHOCTOPOHHETO JBUKECHMUSL.
Oransl npolecca MaTeMaTHYECKOr0 MOJIEIUPOBAHMS.
Tunel Mmogeneu.

Martpuna CMeXHOCTH.

Martpuua 10CTUKUMOCTH.

Marpuiia paccTosiHUMA

3HaKoBbIE Tpadbl U TEOPHUS CTPYKTYpPHOTO OanaHca.
TypHupsI.

. OpHUeHTHPYEMOCTb U ySI3BUMOCTb.

. [InanupoBaHue TPaHCTIOPTHBIX TOTOKOB.

. I'pads1 mepecevenwmii.

. Onpenenenue rpada nepecedeHmii.

. I'padsl uHTEpBAJIOB U X MPUMEHEHUSI.

. CpoiicTBa rpad)oB HHTEPBAJIOB.

. PerynupoBanue IBIKEHUS TPaHCIIOPTA CBETO(HOPOM.
. CeTb nuTaHu4.

. TeopeMsl 0 packpacke.

. IIpobGrema deThIpex Kpacok.

. Ucnonp3oBaHne 3HAKOBBIX M B3BEIICHHBIX OprpadoB B KayecTBE

MOJIETIUPOBAHUS CII0KHBIX CUCTEM.
NMnynbscHBIE TPOLECCHI.

Y CTONYMBOCTS UMITYJIBCHBIX IIPOLIECCOB

IIpumeHneHne TeOpuu yCTOMUMBOCTH.

Croxactuyeckue npoiiecchl 1 nenu Mapkosa.

BeposiTHOCTH nepexo/ia 1 oprpadsl nepexona.

Knaccudukanus neneit MapkoBa 1 1X COCTOSTHUH.

IIpuMeHeHre MapKOBCKUX IIPOLIECCOB B TEHETUKE.

Teopusa Mennens. IIporao3ssl Ha ocHOBe Teopur MeHens.
[ToTokoBBEIE MOJENH.

Mopenu 3arpsizHeHHs aTMOC(EPBI.

Mopenn 1eHeKHBIX TOTOKOB.

MaremaTHueckue Moieln 00yUeHHUS.

Jlunelinast MOJEINE.

OnHo3neMeHTHast OMHapHast MOJIEINb.

JIByxa1eMeHTHast OMHapHasi MOJIENb.

Urpel B popme xapakTepuctudeckoi GyHKINU.

D¢ dexkTuBHOE IPEANOUYTEHHE.

CyniecTBOBaHNE U €JUHCTBEHHOCTh YCTOWYUBBIX MHOKECTB.
I'eomerpuyecknii moaxoz.

[IpocTsle urpsr.

BepositHocTHas nHTepnperanus nenHs! lllerm n ee npumenenue.
@DyHKIUH TPYNIIOBOrO BEIOOpA.

PaccrosiHus Mexy paHXupoBKamMH. Berancinenue paccTosHus.
MenuaHsl ¥ CpeTHUE.

CaoiicTBa OMHAPHBIX OTHOILIEHUI.

Teopus usmepeHui.

Tun mwkan u Teopust coepxrareabHOCTH. COBMECTHOE U3MEPEHUE.
ITonynopsiaxu. MHTEpBanbHbIE NOPSAAKA U HEYUCIIOBBIE U3MEPEHUS.
PeryispHble mKansl.

ITpumepsl comepkaTeNbHBIX U OeccoepKaTeIbHbIX YTBEPIKICHHUH.
[Tpumeps! pyHIaMEHTATBHBIX U3MEPEHUH.

cpencTBa



[lepeyeHsb BONPOCOB IS MOATOTOBKH K IK3aMeHY

1. Iluxnuueckas Npupojia MaTEMATHYECKOTO MOAEIUPOBAHHUS.
2. Dranbl Ipolecca MaTeMaTHIeCKOro MOAeIpoBanus. TUIbl Moenei
3. I'padsr. HekoTopsie mpumepsl.
4. Oprpadsl 1 MaTpUIBl. MaTPHUILIBI CMEKHOCTH, TOCTH)KEHUS U PACCTOSHUH.
5. 3HaxoBble rpadbl U TEOPUS CTPYKTYPHOTO aHAIU3A.
6. TypHHpBL
7. IlnanupoBaHME TPAHCIOPTHBIX OTOKOB.
8. T'padsl nepeceucHmid.
9. Certb nuraHusl.
10. CroxacTtuyeckue npoIeccsl u enu Mapkosa.
11. BepostHocTHu niepexojia u oprpadsl mepexoia.
12. Knaccudukarus neneit MapkoBa ¥ UX COCTOSTHH.
13. Ilornomaromye 1 peryasipHble L.
14. Urpsl B popMe XapakTepuCTHIECKON (HyHKINH.
15. [lena lermm.
16. @ynHKIIMYM TPYIIIOBOTO BEIOOpA.
17. Teopema Dppoy.
18. CoBmenieHne MIKAIbIl U YCIOBHUS OHOIMMKOBOCTH TPEATIOYTEHUM.
19. Paccrosinue MeX1y paHKHUPOBKaMH.
20. OrHomrenusi. CBolicTBa OMHAPHBIX OTHOIICHUH.
21. Teopus U3MEpeHMIA.
22. Ty mIKaJl ¥ TEOpUs COAEPIKATEIILHOCTH.
IIpnioxenne 2
a) Ilnanupyemble pe3yJbTaThl 00y4YeHHs] U OLEHOYHbIE CPeICTBA /ISl NPOBEICHUS
NMPOMEKYTOYHOMI
Kon nnnmkaropa WNupukatop AOCTHKEHHS O1eHOUHBIE CPEACTBA
KOMIETEHINH
OIIK-1: CnocobeH pemath akTyaJbHble 321241 (PYHAAMEHTAJIbHON ¥ NPUKJIAAHOMN
MATEeMATHKHU
OIIK-1.1. Pemraer OTBeTHI Ha BONIPOCHI:
npodeccuoHaIbHbIE 1. Huknnueckas npupoza
3aj1a4um ¢ o0jacTu MaTeMaTHYECKOTO MOJICITMPOBAHUSI.
byHIaMeHTalIbHOU U 2. Ilpumep: mianupoBaHue
MIPUKIIQTHON MaTeMaTHK! OJTHOCTOPOHHETO JIBUKCHUSI.
3. Drambl mporecca MaTeMaTHYeCKOTo
MO/JICITUPOBAHUSI.
4. Tunsl MoaeIen.
5. Marpuna cMeXHOCTH.
6. Marpuua 10CTHUKHUMOCTH.
7. Marpuna paccTosHui
3HakoBble  Tpadbl M TEOpHS
CTPYKTypHOTO OanaHca.
9. TypHupHIL.
10. OpueHTUpYeEMOCTb U YS3BUMOCTb.
11. ImanupoBaHue TPAHCIIOPTHBIX
MTOTOKOB.
12. I'padsl nepecedeHuid.




13.
14.

15.

17.

18.

19.
20.

21.

22.

23.

24.

Omnpenenenue rpada nepeceueHUi.
I'pader HWHTEPBAJIOB u ux
MIPUMEHEHUS.

CgoiicTBa rpa)0B HHTEPBAJIOB.
PerynupoBanue JIBUKEHUS
TpaHCIOpTa CBETO(POPOM.

Certb nuTanus.

Teopemsl 0 packpacke.

[Ipobnema yeThipex Kpacox.
Ucnonb3oBanue 3HAKOBBIX u
B3BEILIEHHBIX OprpagoB B KauecTBE
CPEICTBA MOJEIIMPOBAHUS CIOKHBIX
CUCTEM.

HNMnynbscHBIE POLECCHI.

YcToitunBoCTh HMITYJIbCHBIX
IIPOLIECCOB

[Ipumenenue TEOPUHU
YCTOMYUBOCTH.

CroxacTudeckue mpolecchl U Lenu
Mapkosa.

BepositHocTn nepexoaa u oprpadsl
nepexo/a.

OIIK-1.2.

Brnaneer cnocobamu u
pHEMaMHU PEIICHUs
HCCIIEIOBATENLCKUX 3a1a4
B 00J1acTu
dbyHIaMEHTATBHOU U
MPHUKIIaTHOM MaTeMaTHKH

OTBeTHI HA BOIIPOCKI:

1.

12.
13.

14.
15.
16.

17

Knaccugukanus ueneit Mapkosa u
UX COCTOSHUU.

IIpuMeHeHne MapKOBCKUX
MIPOLIECCOB B T'€HETHKE.

Teopust Mennens. [Iporaossl Ha
OCHOBE Teopun Menuens.
IToTokOBBIE MOAENH.

Monenu 3arpsi3HeHUs aTMOC(EPHI.
Mopenu neHeKHBIX TOTOKOB.
MaremaTnueckue MoJeNIu 00y4eHusl.
JInnelnas Moaenb.
OpHonneMeHTHas OMHapHast MOJETb.

.JAByxaneMeHTHast OWHApHAs MOJIEIb.
.Urpsl B popme xapakTepucTuyecKout

GbyHKIUH.
D¢ dexTrBHOE TPEATIOUTEHHE.

Cy1ecTBOBaHUE U €TUHCTBEHHOCTh
YCTOWUYMBBIX MHOKECTB.
I'eomerpuyeckuii Moaxox.
IIpocTelie urpsl.

BeposatHOoCTHAst HHTEpHIpeTanys
uensl [lennu u ee npuMeHeHue.

. OYHKIMY TPYNIIOBOTO BBHIOODA.
18.

PaccrosiHus MKy paH)KUPOBKAMHU.
Beruncnenue paccrosiHus.




19.Menuansl U cpeTHHE.

20.CgotiicTBa OMHAPHBIX OTHOIICHUHA.

21. Teopust U3SMEPEHUIA.

22.Tun mwkan u Teopus
cozxepkarenbHocTH. COBMECTHOE
U3MEpeHue.

23.ITonynopsinku. TaTEpBabHBIE.
HOPSIKA U HEYHCIOBBIC H3MEPEHHUSL.

24. PerynsipHble IKAJbI.

25. Ilpumepsl conepKaTeabHbIX U
OeccoaepKaTenbHbIX YTBEPKICHUH.

26. ITpumeps! hyHIaMEHTATBHBIX
HU3MEPEHUM.

OIIK-1.3.

[Tpumenser
(dbyH1aMeHTalbHbIE
MEXAUCIUTIINHAPHBIC
3HAHUA JUISL PEIICHUS 3314
B ITPO(eCCUOHATBHOU
JeSITeIbHOCTH

Pedepatsl 0TBETOB Ha BOIIPOCHI:
1. Hukinueckas npupozaa
MaTeMaTUYECKOTO MOJEIUPOBAHUS.
2. Drarbel mporecca MaTeMaTHIeCKOTO
Mo ienupoBaHus. Tumel Moaeneit

3. I'pader. HexoTopsie mpumMepsl.

4. Oprpabsl U MaTpuipl. Matrpuiisi
CMEKHOCTH, JOCTUKCHHUS u
pacCTOSTHUM.

5. 3HakoBble  rpadpl W Teopus
CTPYKTYPHOT'O aHAJIN3A.

6. TypHUpHI.

7. IlnanupoBaHue TPaHCHOPTHBIX

MTOTOKOB.

I'pads! nepeceueHuii.

9. Cerb nuTaHwusl.

10. CroxacTudeckwe MpPOIECCH H
uenu Mapkosa.

11. BeposTHOocTM  mepexoga U
oprpadsl nepexoia.

12.  Knaccudukanus neneit Mapkona
U UX COCTOSIHHH.

13. Tlormomarmmue u peryisipHbIe
TeTIH.

14.  Urpw B dopme
XapaKTePUCTHUECKON ()yHKIIHH.

15. Tlena lermmm.

16. ®yHKIMH rpyMIIoBoro BIOOpA.

17. Teopema Dppoy.

18. CoBmemnieHne MIKAIBI W yCJIOBHUS
OJTHOITMKOBOCTH IPEIOYTEHUH.

©

19. Paccrosame MEXTY
pPaHXHPOBKAMHU.
20.  OrHoueHus. CBolicTBa

OMHAPHBIX OTHOIICHUH.

21. Teopus usmepeHwuii.

22. Tun IKaJ U Teopus
COJIePKATEIBHOCTH.




0) Ilopaook npoeedeHus RNPOMENCYMOUHOU ammecmayuu, NoKazamenu u Kpumepuu
OUeHUuBanun:

[IpoMekyTouHass aTTecTalds [0 AUCUMILIMHE BKJIIOYAET TEOPETUYECKHE BOIPOCHI,
MIO3BOJISAIOIINE OLIEHUTh YPOBEHb YCBOCHMsI O0YJAIONIMMHUCS 3HAHHMN, U MPAKTUYECKUE 3aTaHusl,
BBISBIISIIOLINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIaICHHIA, TPOBOAMUTCS B (hopMe 3K3aMeHa
(3 cemectp).

IToka3zatenn u KPUTECPUHA OLICHUBAHUSA IK3aME€HA U l'lpOMe)KyTO‘lH()ﬁ aTTecTalum.

— Ha OUEHKY «OTJHYHO» (5 OamnoB) — oOydaroluiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIyOOKOoe 3HaHHe
yueOHOro Marepuajnga, CBOOOJHO BBINOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOJHO OIEpUpYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OILEHKY «xopomo» (4 Oamna) — oOyyaroluiics EMOHCTPUPYET CpEeIHUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHS IIPH aHATUTHYECKUX OTIEPaIUsX, IEPEHOCE
3HAaHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIEHKY «YyIOBJIETBOPHMTEJBbHO» (3 Oayia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIH
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMIA: B X0/I€ KOHTPOJIBHBIX MEPOIPHUATUNA JOIMYCKAFOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIUiics
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS MIPU OINCPHUPOBAHUN 3HAHHUAMHU W YMCHUAMU IIPU HUX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «HEeYJ0BJIeTBOPUTEJIbHO» (2 Oamia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHYECKOro MaTepuaa, 10MyCKaeT CylIeCTBEHHbIE OIIMOKHU, HE MOXKET IM0Ka3aTh
MHTEIJIEKTYaJIbHbIE HABBIKM PELIEHUS MPOCTHIX 3a1ad.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BENCHUS U O0BSICHEHHSI MH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalbHbIe
HAaBBIKM PEUIECHUs MTPOCTHIX 3a/ad.

— OILIEHKA «3a4T€HO» CTAaBUTCS IpU Habope ydamumces ot 3 10 5 6aisos;

— Ha OIEHKY «He 3auTeHoy» (1-2 Oamia) — oOyJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BCACHUA U 00BsACHEHNS I/IH(l)OpMaHI/II/I, HC MOXKCT IMOKa3aTbh MHTCIVICKTYAJIbHBIC
HAaBBIKW PCIICHHA ITPOCTHIX 3a1a4.



