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1. llesu u 3212494 AU CIUILIHHBI

IToaroroBka CTyAEHTOB K PUMEHEHUIO METOOB YUCIEHHOIO MaTEMaTUYECKOrO
MOJICJIMPOBAHUS MIPH BBHITTOJTHEHUIO KypCOBBIX pabOT U MPOEKTOB IO ClIeHaIbHBIM
JUCUUIUIMHAM U B HAyYHO-UCCIIEI0BaTENbCKON padoTe.

Kparkoe conep:xanue 1ucCUNIMHBI

I[aHHaH JAUCHUIUIMHA U3ydacT YUCJIICHHBIC MCTOAbI PCHICHH A ITPUKIIAAHBIX 3a1a4

IMPOCKTHUPOBAHUS TPAHCIIOPTHBIX CUCTCM

2. Komnerenuun odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJIMHbI

[TmaHupyemMble pe3ysIbTaThl OCBOCHUS
OII BO (xomniereHuun)

[Tnanupyemsble pe3yabTaThl
oOyuenus no aucuurinae (3YHer)

[1IK-8 ciocoOHOCTHIO TPOBOAUTH MAaTEMAaTUUECKOE
MOJICIMPOBAHUE pa3padaThIBAEMOTO H3ICIHUS U €TO
HIOZICHICTEM C HCIIOIb30BaHUEM METOJI0B CHCTEMHOTO
MO/IX0/Ia U COBPEMEHHBIX IPOTPAMMHBIX ITPOITYKTOB
AJI IPOTrHO3UPOBaHUsA IMOBCACHUS, OIITUMU3AallUU U
u3y4eHus QyHKIMOHUPOBAHUS U3/ICIIHS B LICJIOM, a
TAKKE €ro MoACUCTEM C YUCTOM HUCIIOJIb3yCMbIX
MaTepuaoB, OKUIaEMbIX PUCKOB M BOSMOXKHBIX
OTKa30B

3HaTh:YncIeHHBIE METOABI PELICHUS
anredpandeckux U OObIKHOBEHHBIX

Qg QepeHInaIbHbIX YPaBHEHUN U UX CUCTEM,
WHTErpaJioB, 3a7ia4 ONTUMU3ALUN

'YMmeTh:cnioib30BaTh YUCICHHBIE METOIBI IPU
PEIICHUH 3a]1a4 MOJICITUPOBAHUS

BJ'IaI[eTI)ZI‘II/ICJ'IeHHLIMI/I MCTOAAMM pECHICHUSA
[MPUKJIAAHBIX 3a4a4 C IPUMCHCHHUEM
BBIYMCIIMTEIILHON TEXHUKH

3. Mecro nucuunimnubl B ctpykrype OII BO

[TepeueHs MpeANISCTBYOIIUX JUCIUTUIHH,
BUJIOB paboT y4eOHOTO MmiaHa

[TepeyeHp MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

b.1.05.02 MaremMaTnuecKuii aHaIu3

He npenycmoTpenst

TpC6OBaHI/I5[ K «BXOJAHBLIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU ﬂaHHOﬁ JUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PE3YJIbTATC OCBOCHUA

MPEAIIECTBYOINUX TUCIUTLINH:

Hucuuninmza

TpeboBanus

b.1.05.02 MaremMaTnuecKkuii aHaIu3

3HATh OCHOBHBIC MAaTCMAaTUYCCKUEC ITOJIOXKCHUA,

OCHOBHBIE ()OPMYIIBI M METO/IbI PEILICHUS 3a7a4

4. O0bém M BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTb TUCIHUILUIMHBI cocTaBiseT 3 3.e., 108 4.

Pacnpenenenue no cemectpam
. Bcero B Jacax
Bun yue6HO# paboThI
4acoB Homep cemectpa
5
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48




Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHi (I13) 32 32
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 60 60
M3y4EHNE KOHCIIEKTa JIEKIUI 30 30
U3y4EHNE PEKOMEHI0BAaHHON JINTEPATyphl 30 30
By uToroBoro KOHTpos (3a4et, Aud.3aueT, SK3aMeH) - 3a4eT

5. Conep:kaHue IMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHATHH 1O BHJIaM B
pasjzt.gena HaumenoBanue pa3aenoB IUCHUTUIHHBI Jacax
Bcero JI I13 JIP
1  |PemieHne HENMHENWHBIX ypaBHEHUN 6 2 4 0
) Pemenne CHCTEM JIMHENHBIX U HEJTMHEHHBIX ] 4 4 0
ypaBHEHUI
3 |[Pemenue nuddepeHnnanbHbIX ypaBHEHUH 12 4 8 0
4 |YucneHHOE MHTErPUPOBAHUE 10 2 8 0
5 [PemeHue 3ama4 ONITUMHU3AIIUH 12 4 8 0
5.1. Jlekuun
Ne Ne Kox-
rexuuulpasena HaumeHoBaHMe MM KpaTKO€ COAEpKaHUE JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 PemeHne HeTMHENHBIX YPABHEHUN METOJaMU JUXOTOMUH, IPOCTON UTEPALIVH, 5
HproTona, xopa
2 2 |Pemenue cucreM JIMHEHHBIX yPaBHEHUN 2
3 2 |[logbop smmupuueckux GopmMyia. MeToa HAaMMEHBIINX KBaJAPaTOB. 2
4 3 Pemenne 0OBIKHOBEHHBIX TU(GEepeHITNaTbHBIX ypaBHE-HUN MeToAaMu Diepa, )
Pynre-Kyrra
5 3 Pemenue cucteM 0OBIKHOBEHHBIX JU(QepeHIMaIbHbIX YPaBHEHUNA METOJaMH )
MIPOrHO3a-KOPPEKIIUI
6 4 [YucneHHOE peleHre OnpeaeIEHHBIX HHTETPAIOB 2
7 5 [PemeHue ITMHEUHBIX ONITUMHU3AIMOHHLIX 3aa4 2
3 5 PerieHre HeTMHEWHBIX ONTUMU3ALMOHHBIX 3a7a4 IPaluEHTHBIMA METOAAMHU U )
METOZaMH MOUCKa
5.2. IlpakTHyecKue 3aHATUSA, CEMUHAPBI
Ne Ne Kour-
sansTnslpasenal HaumeHoBaHMe WM KpaTKO€ COAEPKaHUE MPAKTUYECKOTO 3aHATUS, CEMUHApa BO
4acoB
1 1  |Pemenue HeNMHEWHBIX YPaBHEHUN METOIOM MPOCTON UTEpALIUU 2
2 1 |Pemenue HenMHENWHBIX ypaBHEeHUH MeToioM Herotora 2
3 2 |Pemenue cucTteMbl HEJTMHEWHBIX YPAaBHEHUN METOIOM IPOCTON UTEpaLluU 2
4 2 |Pemenue cucteM HEIMHENHBIX ypaBHEHUM MeToqoM HproToHa 2
5 3 |Pemenne 0OBIKHOBEHHBIX AUG(HEPESHIINATBHBIX YPaBHEHUH METOIOM Dijiepa 2
6 3 Pemenre 0ObIKHOBEHHBIX AU (hepeHITnaIbHbIX YpaBHEHUH MeTo10M PyHre- )
KyrTa 2-ro nopsiiaka




7 3 Perienue cucteMbl OOBIKHOBEHHBIX U (epeHIIHaIBHBIX YPAaBHEHUH METOIOM )
Ditnepa

] 3 Pemennie cucteM 0OBIKHOBEHHBIX JU( G epeHIINaIbHBIX YPaBHEHUI METOIOM )
Pynre-Kyrra 2-ro nopsiika

9 4 |Pacu€T ornpenen€HHOro UHTErpajiB METOIOM IPSIMOYTOJIbHUKOB 2

10 4 |Pacu€T onpenenéHHOro HHTErpajia METOJIOM Tpaneluii 2

11 4 |Pacu€T onpenenéHHOro HHTErpaia MetTogomM CumicoHa 2

12 4 |Pacu€T onpenenéHHOro HHTErpaia MeTooM [ aycca 2

13 5 |PemeHne TpaHCIOPTHOM 3a/1a4M JIMHEWHOTO IPOrPAMMHUPOBAHMS 2

14 5  |PemueHue HEMTMHEWHOW ONTUMHU3ALMOHHOMN 33/1a4u IPSMBIMHA METOJJAMH 2

15 5 Penienne HeITMHEMHON ONITUMU3aMOHHOM 3a1a4 METOAOM HAaUCKOPENIIETO )
CITyCKa

16 5 Penrenne HeTMHENHON ONITUMHU3AIIMOHHON 3a/1aul METOIOM IIOMCKa 2

5.3. JIaboparopHbie padoThI

He npenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brimonmuenne CPC

Bux paboTh! 1 copeprkaHue 3a1aHus

Cnucok nurepaTypsl (C yKa3aHHEM
pasnenos, 1iiaB, CTPAHUII)

Kom-Bo yacos

[Torck MuHIMYMa (DYHKIIMW OTHOM

. [1-3] HenuneitHOE IporpaMMUpOBaHNE 9
epeMeHHOMN
Perenne 0ObIKHOBEHHBIX
. [1-3]. Pemenre 0OBIKHOBEHHBIX
Qg QepeHIraIbHbIX ypaBHEHUH METOJaMH . 12
. middepeHnranbHbIX ypaBHEHUH
Ditnepa, Pynre-Kyrra
Penienue HeMMHENHBIX YpaBHEHUN [1-3]. Pemienue ypaBHEeHH C OJHOM 3
METOAAMHU TUXOTOMUH, IPOCTOM UTEPALMM  [HE3aBUCUMOU MIEPEMEHHOMN
UrcieHHOEe HHTErPUPOBAHUE METOIAMU [1-3]. YncaeHHOE peleHne onpeaenéHHbIX 12
Tpaneuuii, CuMIcona MHTETpajoB
PemieHne cucteM JTMHEHHBIX YPAaBHEHUN [1-3]. CucteMbl TUHEHHBIX YpaBHEHUM 12
PemeHne 3a1aum pacnpenesenys pecypcos .
A PacTIpel peeyp [1-3])JInneliHOE TpOrpaMMHUpPOBAHNE 7

CHUMINIIICKC-MCTOA0OM

6. UnHOBanMOHHBIE 00pa30BaTe/IbHbIC TEXHOJIOT UM, HCI0JIb3yeMble B y4eOHOM

npoiecce
Bun
NunoBanmonubie HOpMBI aboThI Kon-Bo ayn.
" ¢ P P Kpatkoe onucanue YA
y4eOHBIX 3aHATHI (JI, I13, 4acoB
JIP)
. €MOHCTPUPOBAHUE TPAPUKOB, OIOK-CXEM,
KOMITbIOTEPHBIN ITPOECKTOP Jlexuun B pHp pad 16
a0, Gpopmyn

CoOcTBeHHBIE HHHOBAaIlMOHHBIC CIOCO0bI U ME€TO0/bl, HCITOJIB3YEMbBIC B

00pa3oBaTeJIbHOM Tpolecce

He mpenycmoTtpenbt




Hcnonp3oBanue PE3YJIIbTATOB HAYYHBIX I/ICCJ'IGILOBaHI/II‘/’I, IMPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax I[&HHOﬁ JUCHHUIIIIMHBI. HCT

7. ®ona oueHo4HbIX cpeacTs (POC) nist npoBeeHNs TEKYIIEro KOHTPOJIA
yCIIeBAEMOCTH, IPOMEKYTOYHOM ATTECTALMH 110 UTOraM OCBOCHUS AMCUHMILIMHBI

7.1. IlacnopTt ¢oHIa OLIEHOYHBIX CPEACTB

Bn
HaumenoBanune A
KOHTPOJIS NeNe
pasnenoB Kontponupyemas komnerenuus 3Y Hbr .
(BKITIOUAsT |3alaHUA
IUCIAILINHEI N
TEKYILUN)
[TK-8 cmocoOHOCTHIO TPOBOUTH MaTeMaTHUECKOE
MOJIETTUPOBAHKE Pa3padaTHIBAEMOTO U3/ICIIUS U €r0 MOJICUCTEM
C UCIIOJIB30BAaHUEM METONOB CUCTEMHOIO IIOAX0aa U
COBPEMEHHBIX IIPOrPAMMHBIX IIPOAYKTOB IS ..
Bce pasnenst P porp pomy A 3a4éT 1-17
MIPOTHO3UPOBAHUS TOBEACHUS, ONITUMHU3ALUN U U3YUCHUS
(YHKIIMOHUPOBAHMS U3CIHS B IIEJIOM, & TAKXKE €0 MOJACUCTEM
C YYETOM HUCMOIb3yEMBIX MAaTEPHUAIIOB, 0KUJAEMbIX PUCKOB U
BO3MOJKHBIX OTKA30B

7.2. Buabl KOHTPOJIsi, IPOLEAYPbI POBEAeHNS, KPUTEPUH OLleHMBAHUSA

Bun
KOHTPOJISI

Kpurepuu

IIpoue bl IIPOBCACHHNA U OLICHUBAHHWA
POREAYP p a H OLICHUBaHUA

3a4ET

[Tpu onleHHBaHUM PE3yIBTATOB MEPOIIPHUATHS UCIIONIb3YyETCS OaJIbHO-
pPEUTHHIOBasE CUCTEMA OICHUBAHUS PE3yAbTaTOB YUCOHOH IeATEbHOCTH
oOydarormuxcs (yTBepskeHa mpuka3oM pexropa ot 24.05.2019 r. Ne
179): KT-1-7 - Bonpocsl o temam 1-7, KT-8-11 - 3agauu mo Temam 1, 2,
3, 5. IlucrMeHHbIE OTBETHI HA BOMPOCHI IO KaXK/10M TeMe (He MeHee 2
BOIIPOCOB), PEIICHHE OAHOM 3a/1a4M 1O KaK10i Teme. Bpemsi moarotoBku
0,5 gaca no kaxoit Teme. O1ieHKa 3a dK3aMeH (POPMUPYETCS B CUCTEME
"Onexrpounsblilt FOYpI'Y" u3 onenok no KT, noceniaemocTu, 10okiana:
ko3¢ punment KT1-11 - 1, koaddunuent nocemaemoctu - 0,5,
ko3¢ purment goknana - 1. Jlomyck k 3auéTy - MpaBUIbHOE PEIICHUE
BCEX 3a/a4.

3a4TeHO: PEUTHUHT
oOyy4aromierocst
6omee 60%

He 3auTeHo: pedTHHT
oOyuarorierocs
MmeHee 60%

7.3. TunoBbie KOHTPOJIbHBIE 321aAHUS

Bun
KOHTPOJISI

Tumnossie KOHTPOJILHBIC 3aJIaHUSA

3a4ET

1. MeToa npocToil UTepanuy peuieHusi HEJIMHEHHOTO ypaBHEHUS. 2. MeToJ AMXOTOMUH
pelIeHNs HETMHEWHOTO ypaBHeHUs1. 3. PemieHne HenuHeHoro ypaBHeHUsl MeToioM HeroToHa.
4. Penienre cucTeM JIMHEHHBIX AJIreOpandecKuX YpaBHCHUA METOIOM IIPOTOHKH. 5. Perenue
CUCTEM HEJIMHENHBIX ajnredpanyeckux ypaBHeHUi metonoM Hertorona. 6. Pacuér nnrerpana
METOJOM MPSIMOYTOJIBLHUKOB. 7. Pacuér unterpana Mmetonom Tpaneuui. 8. Pacuér nnrerpana
MeTozoM CumricoHa. 9. Perenne 00bIKHOBEHHOTO AU (hepeHIInanbHOTO ypaBHEHUSI METOIOM
Oiinepa. 10. Pemenne o0pikHOBEHHOTO MU(depeHITnaIbLHOT0 ypaBHEHU METOI0M PyHre -
Kytra. 11. OCHOBHbIE OHATUS METO/A KOHEYHBIX pa3HOCTEN. ANMPOKCUMALIUS IPOU3BO/IHBIX.
12. Iopsok anmpoKkcuMaluy Ipou3BoAHBIX. 13. Bubl morpemHocTeil pa3HOCTHBIX
ypaBHEHUN. YCTOMYMBOCTH Pa3HOCTHOM cxeMbl. 14. SIBHas pa3zHOCTHAs cxema AJis
OJTHOMEPHOI'0 YpaBHEHUS TEIUIONPOBOAHOCTH. 15. HesiBHas pa3HOCTHAs cxema aJis
OJJHOMEPHOI'0 YpaBHEHUS TEIJIONPOBOAHOCTHU. 16. SIBHas pa3sHOCTHAs cXxema /Il OAHOMEPHOTO

YPaBHCHH KOHBCKIIWH. 17. HesBHas PasHOCTHaA CXEMa JJII OJTHOMEPHOI'0 YPaBHCHUA




koHBeKIMU. 18. JInneliHoe nporpammupoBanue. [loctanoBka 3agaun. Cummiekc meton. 19.
Henunelinoe nporpammupoBanue. [loctanoBka 3agaun. 20. MeTopl NpsiMOTO TOUCKA
HKCTpeMyMa (QYHKIIMH OJJHOTO ITEPEMEHHOTO.

8. YueOHo-MeTOonMYecKoe M HHPOPMaIUOHHOE 0O0ecTieYeHne TUCIUIIINHBI

IleuaTHas yueOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHasL TuMmepamypa:
[Beiakuii, B. C. Marematudyeckue MeToibl TEII0pU3uKu Yueol. s
CTYACHTORB BY30B 10 crielinaibHOCTH "Termodus3uka, aBToMaTU3aIus U SKOJIOTUs
npombinuieHHbIX Tieueld" B. C. IIBbiakuii, M. I, Jlageirnues, B. C. IlaBpuH. - M.:
Mammnoctpoenue, 2001. - 232 c.

1.

0) OononrHUMENbHASL IUMePamypa.:

Bbornaes, 1O. I1. BeiuncnurenbHas MaTeMaTUKa U POrPAMMHUPOBAHUE
VYueb6. nocobue ais BTy30B. - M.: Briciias mikona, 1990. - 543 c. un.

baxsanos, H. C. UnciieHHble METOABI B 33/1a4aX U YIPAXKHEHUSIX TEKCT
yue0. mocodue 115t By30B 1o crienranbHocTsiM 010101 "Maremaruxa", 010901
"Mexanuka" H. C. baxsanos, A. B. Jlaniun, E. B. UnxoHKoB. - 2-¢ u3f., nepepad. u
nom. - M.: bunowm. Jlabopatopus 3nanuii, 2010. - 240 c. un.

baxsanos, H. C. Uucnennsle METO/IbI B 337ja4aX U YIPaAKHEHUSIX Yueo.
nocooue H. C. baxsanos, A. B. Jlanun, E. B. Umwxkonkos; [lox. pen. B. A.
CanoBHuuero. - M.: Beicias mkona, 2000. - 189,[1] c. u.

1.

2.

3.

8) omeuecmeenHbvle U 3apyOedcHble HCYPHAILL N0 OUCYUNIUHE, UMelouuecs. 8 bubiuomexe:
Maremarnueckoe MOJSITUPOBaHHUE : exeMec. )KypH. / Poc. akas. Hayk,
Otn-Hue Mmat. Hayk, TH-T mat. mogenupoBanus PAHM. : Hayka

1.

2) MemoouuecKue yKasaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1.

HECT

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1.

HET

JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTaIl U

HanmenoBanue
No Bux peeypeas | bubnmorpaduyeckoe onrcanue
JUTEPaTypbl | DIIEKTPOHHOMN
bopme
DeKTpoHHbIii UrclieHHbIE METO/IbI peIIeHUs 3a/1a4 TermiooOMeHa [ TekcT] : yueb. mocobue
1 JlononHuTenbHasA aTaIOr HanpasieHuio 160000 "ABuarl. u paket.-kocmud. TexHuka" / B. B. Kupui
nTeparypa IOVpr'Y VYpaun. roc. yu-T, Kad. JIBurarenu nerar. anmnaparos ; OYpI'Y
https://lib.susu.ru/ftd?base=SUSU METHOD&key=000508868&dtype=F &
DNEKTPOHHO-
b OcHoBHas SES:;?;GI{HM Bonkos, E.A. UncneHHbIe METOBL. [ DNEKTPOHHBIN pecypc] : yued. — Dek
nuTeparypa — CII0. : JIanb, 2008. — 256 c. http://e.lanbook.com/book/54
M3aTeNbCTBA
Jlanb
3 OcHoBHas OnexkTpoHHO- |Cpouko, B.A. Uncnennsie metonsl. Kypc sekumii. [neKTpoHHbIN pecypce] :
nuTeparypa o6ubnuoreyHas [mocodbue — nexTpoH. nad. — CII6. : Jlanp, 2010. — 208 c.




CHCTEMA

n31aTcJIbCTBA

Jlann

http://e.lanbook.com/book/378

9. UndopManiuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble MPHU OCYILECTBICHNH
o0pa3oBaTe/ILHOIO MpoLecca

[lepeyenb UCIIONB3yEMOrO IPOrPAMMHOIO 00ECTIEUEHHUS:

Her

[lepedenp UCTIONB3yEMBIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuaibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIINHBI

OcHoBHOE 000py/I0BaHUE, CTEHIbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,

N No
Bun 3anstuit ayn NpeAyCTaHOBJICHHOE IPOTPaMMHOE 00eCIieueHHE, UCTIONb3yEeMOEe IS
YA pa3IMYHBIX BUIOB 3aHATHIA
306 [KommbrOTOpHIA IPOEKTOP, IPOrpaMMHOE obecrieueHue - Microsoft
Jlekunn .
(2) |PowerPoint, Exel
[IpakTrnueckue 304

3aHITHUS U CEMUHApHI |(2)

nepcoHaNbHBIN KoMIbIoTep, Exel, PowerPoint




