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JIner akryaauszanuu padoueil mporpaMmbl
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[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)

Lensimu ocBOeHUST TUCHUILIMHBI «IMETOIbI pelIeHUS] SKCTPEMAIbHBIX 3a/1au» SBIISIOTCA:
M3YYCHHUE MaruCTpaMu OCHOBHBIX IMOHSTHI M METOJOB HAXOXKICHUS IKCTpeMyMa (yHKITMOHATA,
IPUMEHEHHUE WX B MPUKIATHBIX 3aJadyax; MOJArOTOBKA CTYJIEHTOB K HCIOJB30BAHUIO 3HAHUM,
YMEHUUN U HABBIKOB B MPAKTUUECKOU JIEATEILHOCTH U K CUCTEMAaTH4YE€CKOMY MOBBIIIICHUIO CBOETO
po(hecCuOHATBFHOTO YPOBHSI.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JucuuruinHa MeToJbl pelleHusl 3KCTpeMasbHbIX 3a7jad BXOAUT B 00sA3aTENbyI0 4acTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

Jns u3ydeHusT AMCHUIUIMHBI HEOOXOOUMBl 3HAaHHWA M YMEHHUs, c(popMHUpOBaHHBIC B
pe3yibTaTe H3y4eHUs MaTeMaTHYeCKOro aHaju3a, KOMIUIEKCHOIO aHallu3a, JUCKPeTHOH
MaTeMaTHKH, JUu(G(GepeHIHATbHBIX YPaBHEHWH, YHCICHHBIX METOAOB, TEOPUHU UIP H
UCCIICIOBaHMsI OllepaLuil.

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

VY4eOHas - TexHOoJIorn4eckasi (IpOeKTHO-TEXHOJIOTHYECKasl )IPaKTUKA

YucieHHble METO/IbI PEIIEHUs HaualbHO-KPaeBbIX 3aa4

[Ipou3BocTBEHHAs - HAyYHO-UCCIIEI0BaTeIbCKast paboTa

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbpTare OCBOEHUS OUCLMIUIMHBI (MOAyJs) «MeToasl peleHHsl 3KCTpeMabHbIX
3a/1a9» 00y4arOIUKCS JOJKEH 00J1a/1aTh CIEIYIOIUMU KOMIIETEHITUSMH:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CnocoGeH pemiath akTyajabHbIE 331a4d (PyHIaMEHTaIbHON U MPUKJIAAHON MaTeMaTHKU

OIlIK-1.1 Pemaer mnpodeccuonanbHble 3a7auud ¢ 00gacTH  (yHIaMEHTAJIbHOH U
MPUKJIATHON MaTEMaTUKHU

OIlK-1.2 Bnangeer crocobamu u mpuemMaMu pelieHUs UCCIEAOBATEIbCKUX 3a/lad B
00J1acTH QyHIAMEHTAJILHON M TPUKJIATHOW MAaTEMAaTHKH

OIIK-1.3 [Ipumensier QyHAaMEeHTaNbHBIE MEXKIUCHHUILUTUHAPHBIE 3HAHUS IS

peleHus 3a1a49 B IpodeCcCHOHAILHON eITEIbHOCTH




4. CTpykKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas paboTta — 37 akaJl. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHEAyIUTOpHAs — 1 aKaJI. 4acoB
— caMocCTosTeNNbHAs paboTa — 71 akaj. 4acos;

dDopMa arrecTaiuu - 3a4cT

AynutopHast g
o | womraxTHas pabora E 3 ®dopma TeKyIero
= s & Bu KOHTPOJIS
Paznein/ rema 3 (B axaz. Hacax) = [y A . P Kon
S 3 ©| caMOCTOATENBHOH | YCIIeBaeMOCTH U
JUCIUATIIHHBI 3 [ . | kommereHIHK
@) g £ paboThI MIPOMEKYTOYHOM
Tex. J;Zg. HE:;:T. 5 Lé aTTecTaluu
1. ITpoGnemsl OUCKa
Pabora nan
qeOHBIM
1.1 Knaccudukanus 3amaq Maze HATTOM C amura OIIK-1.1,
u  MeronoB. OcHoBHbe| 1 3 3/11 16 OCHEBHOﬁ u naboparopHon OIlK-1.2,
TTOHSATHSL. . paboThI OIlK-1.3
JIOIIOJIHATEILHOMN
JUTepaTypon
HWroro no pazaeny 3 3/11 16
2. OZIHOMEpPHBIH MOKCK
2.1 N3mepenne KoncnektupoBanue ET— OMK-1.1
3¢G(EKTUBHOCTA  ITOMCKA. TEKCTa yuyeOHMKA N o
bd . 1 3 3/11 10 i 71a00paTOpHOI OIIK-1.2,
TTaccuBHBIi ITOMCK. JIIST OCBOCHHMS AGOThL OITK-1.3
TlocnemoBaTeIbHBIN TONMCK HOBBIX 3HaHHH p ’
HWroro no pazaeny 3 3/11 10
3. Teomerpus MHOrOMEpHBIX
MMOBEPXHOCTEH OTKIIMKA
Pabora Hax
y4eOHBIM 3
amuTa OIIK-1.1,
3.1 [leOror. DHILIIWIE. MaTepuaoM C 1 .
. 1 3 3/11 10 o TabopaTOPHOM OIIK-1.2,
T'noGanbHBIE CBOMCTBA. OCHOBHOM M AGOTLI OTK-1.3
JIOTIOJIHUTEIBHOM P '
JIUTEpaTypoit
Wroro no pazneny 3 3/11 10
4. KacaTenpHbIC U TPAJAUCHT




TTouck
JIOTIOJTHUTEIILHOM
nH(opManuy 1o
3aJaHHON TEME.

4.1 Meron HCKIIOYCHHUS Pabora ¢
K.acaTeJ'IbHIfMI/I - AJIEKTPOHHBIMHU 3ammra OIIK-1.1,
oBHSL IpamicHr  u 3 3/11 15 6ubarorexamu. 1a00paTOpHOI OIIK-1.2,
yp ’ pan IMoxroroBka padoThI OIIK-1.3
MOABEM.
1a60paTOpHOMY
3aHATHIO.
W3zy4yenue yueObHOM
Y HAYIHOH
JIUTEPATYPBI.
HUroro no pazaeny 3 3/11 15
5. YCKOpeHHbIH TOHCK BIOJb
rpebOHs
ITouck
JIOTIOJTHUTEJIbHOU
UH(}OPMAIUH 10
5.1 Merox napajieiabHBIX glﬁliali}c{)(:g;;rz. 3amura OIIK-1.1,
KacaTeJIbHBIX. Merton 3 6/41 10 > nabopatopHoOn OIIK-1.2,
N nabopaTopHOMY
KOH(UTypaIuil. paboThI OIIK-1.3
3aHATHIO.
Nzyuenue yueOHOM
U Hay4HOH
JUTEPATYPEI.
Hroro no pazaeny 3 6/41 10
6. OmmoOKH SKCIIepUMEHTA
ITouck
JIOTIOJTHUTENIEHOM
PHHIL ) 3 10 3aJaHHON TEME. poc. OIIK-1.2,
MaKCUMyMa. CkopocTh . KonrponbHas
N3yuenue yueOHOM OIlK-1.3
CXOJIMMOCTH. . pabora.
U HAYYHOMN
JUTEPATYPBI.
HWroro no pazaeny 3 10
Hroro 3a cemectp 18 | 18/8U 71 3auéT
Wroro no pucuumninne 18 | 18/8U 71 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B xone wm3yueHHMs AMCUUIUIMHBI PEKOMEHAYETCS MCII0Jb30BaTh OOpa3oBaTEIbHbIE U
UH(POPMALIMOHHBIE TEXHOJIOTUH:

1. TpaguioHHBIE TEXHOJIIOTUU 00yYeHUs, IIperoiaratolue nepejady nHGopmMaum B
rOTOBOM BHUJIe, pOopMHUpOBaHUE y4eOHBIX YMEHUH 110 00pa3ily JJabOpaTOPHBIX 3aHATHI.

Vcnonb30BaHue TpaJuIMOHHBIX TEXHOJOTHH o0ecreunBaeT OPUEHTUPOBAHUE CTY/IEHTA
B MOTOKE HMH(OpMAIMK, CBSI3aHHON C Pa3IMYHBIMH IMOIXOAAMU K ONPEAEICHUIO CYIIHOCTH,
COJIepKaHUs, METOJIOB, ()OPM Pa3BUTHSL U CaMOPa3BUTHSI TMUHOCTH; CAMOOIIpeieieHne B BbIOOpe
ONTUMAJILHOTO MYTH M CHOCOOOB JTMYHOCTHO-NIPOPECCHOHATBHOTO PAa3BUTHS; CUCTEMATU3ALIUIO
3HAHUM, MOJYYEHHBIX CTYyAEHTaMHM B Ipolecce ayAMTOPHOW M CAMOCTOSITENILHONH pPadOThI.
JlaGopaTtopHble 3aHATUS OO0ECIEYMBAIOT pPAa3BUTHE U 3aKPEIUICHWE YMEHHH M HaBBIKOB
onpeseNieHusl LeJded M 3ajad caMOpa3BUTHS, a TaKkXKe IMPUHATUS HaubOosiee 3((HEKTUBHBIX
pelieHui no ux peanusauuu. JlabopaTopHble 3aHATHS MPOBOASTCS B KOMIIBIOTEPHBIX KJlaccax
BbIuncIuTeNbHOTrO ieHTpa PI'BOY BO «MI'TY ».

B xonme mnpoBeaeHus 1abOpaTOpHBIX 3aHIATHHA IPElyCMAaTPUBAETCS HCIOJIb30BAaHUE
CPEICTB BBIYACIUTEIBHOM TEXHUKM [IPU BBINOJIHCHWM WHIMBHUIYaJdbHBIX 3aJaHUN U
TECTUPOBAHUS.

2. UnTepaktuBHble (pOpMBI 00yUeHHUs, MPEAIoararoliue OpraHu3alno 00y4eHus: Kak
IPOAYKTUBHON TBOPUECKOM IEATEIHHOCTH B PEKUME B3aUMOJICHCTBUS CTYAEHTOB JIPYT C IPYyTrOM
U C IIPENoIaBaTeeM

Hcnonp30BaHne HMHTEPAKTUBHBIX  00pa30BaTENIbHBIX TEXHOJOTHMH  CHOCOOCTBYET
MOBBILICHUIO HHTEPECA U MOTHBALIMM y4alllUXCsl, AaKTUBU3ALIMM MBICIUTEIIBHON NEATEIBHOCTH U
TBOPYECKOTO TOTEHIMAJa CTYIEHTOB, jAenaer Oojee 3()(eKTHBHBIM YCBOEHHE Marepuania,
HO3BOJISIET MHAUBUYAIU3UPOBATh 00y4eHHE U BBECTU SKCTPEHHYIO KOPPEKIIUIO 3HAHUH.

IIpu npoBeneHUM 1a0OPATOPHBIX 3aHITUH MCIONB3YIOTCS TpymmoBas padora,
TEXHOJIOTHS KOJJIEKTUBHOM TBOPYECKON JEATEIBHOCTH, TEXHOJIOTHS COTPYIHUYECTBA, POJIEBast
urpa, oocyxjienue npo0iaeMsl B GopMe TUCKYCCUH, 1e0aThl, KPYIJIbIi cToJ. JlaHHBIE TEXHOJIOTUU
o0ecrieunBarOT BBICOKMI YPOBEHb YCBOEHHS CTYyJIEHTaMH 3HaHHM, 3((EKTUBHOE M YCHEIIHOE
OBJIQICHUE YMEHMSIMU M HaBBIKAMHU B IpEeIMETHON 00sacTH, (OPMHUPYIOT MO3HABATEIBHYIO
NOTPEOHOCTh U HEOOXOAMMOCTh JalIbHEHIIEro caMooOpa3oBaHUs, MO3BOJISIOT aKTUBU3UPOBATh
UCCIIEIOBATEIBbCKYIO I€ATEIbHOCTh, 00eceuynBatoT 3 (HeKTUBHBIN KOHTPOJIb YCBOCHHS 3HAHUM.

3. Bo3moxsOocTH o0OpazoBatensHOoro moptara PIBOY BO  «MITY» s
NPEOCTaBIEHUS CTyJeHTaM Tpaduka caMOCTOATENbHOM padoThl, paclUCaHusl KOHCYJIbTALUH,
3a/laHui JUIsl CAaMOCTOSITENIbHOTO BBIIIOJHEHUS! U PEKOMEHAYEMBIX TE€M JUIsl CAMOCTOSITEIbHOTO
WU3Y4EHHUS.

Hcnonb3yemple 00pa3oBaTebHbIE TEXHOJOTUH MO3BOJISIIOT AKTUBHO MPUMEHSTh B
y4eOHOM Mpoliecce MHTEPAKTUBHBIE ()OPMBI MPOBEACHUS 3aHATUH (KOMIBIOTEpHAs! CUMYIISIIINA,
pa30op KOHKPETHBIX CHUTyalui), 4YTO CHOCOOCTBYeT (OPMHUPOBAHUIO U  PA3BUTHUIO
npodecCHOHATBHBIX HABBIKOB  oOydarommxcs. I[IpumeHsemMbple B Ipolecce H3y4eHUs
JTUCIUIUIMHBI TIOMCKOBBIM M HCCIEI0BAaTENbCKUII METOJbl B IOJHOW MeEpe COOTBETCTBYIOT
tpeboBanusiM OI'OC 3++ no peanuzany KOMIETEHTHOCTHOTO MTOIX01a.

6 YueOHO-MeTOAUYECKOE 00ecniedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[Ipencrasneno B mpuioxxkeHuu 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecnevyeHue TUCIUIIUHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:



1. AOapaxmanoB, B. I'. DneMeHTHl BapHalMOHHOT'O HCYUCIEHUS M ONTHUMAIBHOTO
ynpasienus. Teopwsi, 3amaud, WHAMBUAyalbHbIC 3amaHus . ydeOHoe mocobue / B. T.
AbnpaxmaHoB, A. B. Pabuyk. — 2-e uzn., ucnp. — Cankr-IlerepOypr : Jlans, 2014. — 112 c. —
ISBN 978-5-8114-1630-1. — Tekcr: anekrtponusiii // JlaHb : 3JIeKTPOHHO-OMONIMOTEUYHAS
cucrema. — URL.: https://e.lanbook.com/book/45675 (nata oopamenus: 30.09.2020). — Pexum
JOCTYTIA: JUIS aBTOPU3. ITOJIb30BaTEINEH.

2. MatBees, A. C. BBeeHre B MaTeMaTHUECKYI0 TEOPUIO ONITUMAIBHOTO YIpaBieHus /
A. C. MatseeB. — Cankr-Iletepoypr : CIIOI'Y, 2018. — 194 ¢. — ISBN 978-5-288-05809-7. —
Tekcr: onekrponsblii // Jlamb :  210eKTpOHHO-OMOiMoTewHass cuctema. —  URL:
https://e.lanbook.com/book/109466 (mata obpamenus: 30.09.2020). — Pexxum mocryma: ajis
aBTOPU3. I10JIb30BATEIICH.

3. Anekcees, B. M. CbOopHuk 3amau mo ontumm3anuu. Teopwus. [Ipumepsl. 3amaun :
yuebHoe nocobue / B. M. Anekcees, D. M. I'anees, B. M. TuxomupoB. — 2-¢ uzj., nepepad. u
morn. — Mocksa . DU3MATIJIIUT, 2011. — 256 ¢. — ISBN 978-5-9221-0590-3. — Tekcr :
SIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/2097 (mata ob6pamenus: 30.09.2020). — Pexum moctyma: s
aBTOPU3. I10JIb30BATEIIECH.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. KouerypoBa, E. A. Teopus u MeToabl onTUMHU3almu . ydeOHoe mocobue / E. A.
KouerypoBa. — Tomck : TITY, 2013. — 134 c. — ISBN 978-5-4387-0237-5. — Tekcr :
9JIEKTPOHHBIH // Jlanb : AJICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/45142 (nata oOpamenus: 30.09.2020). — Pexxum moctyma: s
aBTOPH3. TI0JIH30BATEIICH.

2. Kpyrukos, B. H. 3agaun mo ontumu3anmu: TEOpus, MPUMEPHl U 33Ja4H . y4eOHOE
nocodue / B. H. Kpyruxkos, E. C. YepnoBa. — Kemeposo : KemI'Y, 2018. — 112 ¢. — ISBN
978-5-8353-2397-5. — Tekcrt : anekTpoHubiii // JIaHb : 37IeKTPOHHO-OMOIHOTEYHAS CHCTEMa. —
URL: https://e.lanbook.com/book/134330 (mxata obpamenus: 30.09.2020). — Pexum gocryma:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

3. Ammanos, C. A. Teopust onTHMHU3ALKH B 33/1a4aX U YIPAKHEHUSIX ;| yyeOHOe mocodue /
C. A. Ammvanos, A. B. TumoxoB. — 2-¢ u3n., crep. — Cankr-IletepOypr : Jlanp, 2012. — 448 c.
— ISBN 978-5-8114-1366-9. — Tekct : anekTpoHHbIit // JlaHb : 3J€KTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/3799 (nara o6pamenus: 30.09.2020). — Pexum
JIOCTYTIA: JUIS aBTOPU3. IOJIb30BaTeNei.

B) MeTonuyeckue ykazaHus:

1. Pomanosa, . K. Metoasl Teopur ONTHUMAIBLHOTO YIPABIEHUS B MPOEKTUPOBAHUU
TEXHHUYECKHX CUCTeM : Metoandeckue ykazanus / U. K. PomanoBa. — Mocksa : MI'TY um. H.D.
baymana, 2017. — 152 c¢. — ISBN 978-5-7038-4622-3. — TexkcT : anektpoHHsblii // Jlanb :
ANIEKTPOHHO-OMOMoreunass cucrema. — URL: https://e.lanbook.com/book/103430 (mara
oopamenus: 30.09.2020). — Pexum gocTyma: ajis aBTOPH3. ITOJIE30BaTENIEH.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne norosopa Cpoxk neiicTBuUS TULIEH3UU
MS Windows 7

Professional(mms  [[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off'lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional




7Zip CBOOOIHO PACHPOCTPAHIECMOE OCCCPOUHO
Anaconda CBOOOJIHO PACIPOCTPAHIECMOE 0ECCPOUHO
Maple 14

Classroom K-113-11 ot 11.04.2011 6eccpoyHO
License

MathCAD v.15

Education J-1662-13 or 22.11.2013 0eccpovHO
University

Atom Editor CBOOOIHO PACHPOCTPAHIECMOE OECCPOUHO
NotePad++ CBOOOJIHO PACIPOCTPAHIEMOE 0EeCCPOYHO
Adobe Reader |cBoO0ogHO pacmpocTpaHsIeMOe 0eccpoyHO
Bpayzep Mozilla|cBobogao pacmpocTpansemoe

Fﬁ’e¥oxp 1o pactipoctp 0eccpovHO
Bbpaysep Yandex|cBoOomHO pacmpocTpaHseMoe OeCcCpoOUHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchbuika

Poccuiickas T'ocynapcrtBeHHas OuOamoreka.
Karanoru
DnekTpoHHbIe pecypcbl Oubmuoreku MI'TY um.
I'.1. HocoBa
YHuBepcuterckass WHGOPMAIIMOHHAS CHCTEMa
POCCHUA
MesxyHapoHas 6a3a ClpaBOYHbIX U3/IaHUH 11O
BCEM oTpacisM 3Hanuii SpringerReference

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

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

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

https://uisrussia.msu.ru

http://www.springer.com/references

JlexinoHHAsT ayAMTOpHs: JOCKA, MYIbTUMEAMMHBIE CPEICTBAa XpaHEHUs, Mepefadd u
IpeJICTaBIeHNs HH(DOPMALINH.

Y4eOHble ayauUTOPUU JUIsl TPOBEIACHHS J1a0OpAaTOPHBIX 3aHATHHA, TPYNIOBBIX U
WHJVBHIYAJIbHBIX KOHCYJbTAallMd, IPOMEKYTOYHOIO KOHTPOJS M WTOIOBOM aTTECTallUH:
KOMITBIOTEPHBIN KJ1acc.

Aynutopun Ui CaMOCTOSITEJIbHOM pa0OThl: KOMITBIOTEPHBIE KJIACChl, YUTAJbHBIE 3ajIbl
OMOTUOTEKH.

UutanpHbie 3ambl OMOMUMOTEKW: CTEIUIAXH C Y4YEOHOW IJIUTEepaTypoil, MepCOHAIbHbBIC
KoMIbioTephl ¢ maketoM MS Office, BBIX0Z0M B MHTEpHET M C JOCTYIIOM B 3JEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

[Tomemenne uis XpaHEeHUS U MOPOPHIAKTHUECKOTO  OOCTy)KHMBaHUA  y4eOHOTO
000pyIOBaHUS: CTEIUIAXKH JIs XPaHSHHS y4eOHOTO 000PYI0BaHMs, YUeOHO-HATIISTHBIX TOCOOMIA
U y4eOHO-METOANYECKON JOKYMEHTAIIHH.



IIpunoxenne 1

6 YueOHO-MeTOoanUYeCKoe o0ecnedeHne caMoCTOATEIbHOI padoThl CTY/IeHTOB

[To nuctumrae «MeToabl peleHHs SKCTPEMATIbHBIX 33a71ad» NPeAyCMOTPEHA ayAUTOPHAS
Y BHEAYJUTOPHAsl CAMOCTOSITENbHAs paboTa 00y4Jarouxcsl.

Pazgen/ Tema . Kos-Bo
Buy camocTosTeTbHOM PabOTHI ®opMBI KOHTPOJIA
JIACITUTLIHBI JacoB

1. [lpoGieMs! oncKa Pabora Haj y4yeOHBIM MaTEpPHAJIIOM C 16 3armura
OCHOBHOH u JIOTIOJTHUTEIbHON J1abopaTopHOH
JINTEPATYPOH. paboThI

2. OTHOMEPHEBIH MTONCK KoHcriekTpoBaHue TekcTa yueOHHKA 1A 10 3amura
OCBOEHUS HOBBIX 3HAHUU. J1abopaTopHOH

paboThI

3. I'eomerpust | PaboTta Hax yueGHBIM MaTepUaIoOM ¢ OCHOBHOM 10 3amura

MHOTOMEPHBIX U JONOJIHUTENBHOM JINTEPATYPOK. J1abopaToOpHOM

MOBEPXHOCTEN OTKIIMKA paboThI

4. KacarensHsble u | [Touck ponosiHUTETbHOU WHGOPMAIIUU 110 15 3amura

rpagneHT 3a7laHHON TeMe. PaboTa ¢ 3JIeKTPOHHBIMHU J1abopaTOPHOMH
OuOIMOTEKAMU. IToaroroBka K paboThI
saboparopHoMy  3aHATHIO.  V3yueHue
yueOHOU U HayYHOH JINTEPATYPHI.

5. Vckopenusii mouck | IIOMCK JTOMOJTHUTETHLHON HWH(POPMAIUHU 10 10 3amura

BJIOJIb TPEOHS 3aJlaHHOU TeMe. J1abopaTOPHOMH
[ToaroroBka K 1ab0paTOPHOMY 3aHSATHIO. paboThI
N3yuenue yuebHOU u HAyIHOH
JINTEPATYPHI.

6. Ommbku sxcrepumenTta | [IoMCK OMTOTHUTEIFHON WHMOPMAIUU 110 10 Ob6cyxeHue.
3aJ]JaHHOU TeMe. Ompoc.
Nzyuenue yuebHO u HayIHOU KonTtposnbHas
JINTEPATYPHI. pabora.

HTroro no pasneny 71

Tembl 1a0opaTopHBIX padoT

1. MHoOrokpuTepranbHas ONTUMHU3ALMS
2. YcnoBHas ontummsanusi. Muoxkurenu Jlarpamxka. ltpadusie u 6apbepHbie QyHKIIUN
3. MeTtoa BO3MOXKHBIX HalpaBJIeHU. MeTo ] IMUTAIIUN OT)KUTA
4. I'eneTnueckue aaropuTMbl

5. 3ajaun BapualuOHHOTO UCYUCIICHUS

OueHoYHbIe cpeACTBA /IS IPOBEJICHUA IPOMEKYTOYHON aTTeCTalMU




KonTtpoabsnas padora

l. B maxm coryviaas TREHMeHsioT MeTo)] BARHATIOHHOND e e s 7
2. Oreyvaa smeron Geper cpoe HassEanme?

3. Kawkne sapnamn ynpasnenns Baw esecras 7 Ommnrre.,

4. Kakoe ynipasmenne jgaer BH: B nporpasoamndt dopae o s dhopae ofiparnofi
crseamn ?

2. Heofo mrsoe i JocraTo Hos VrloBHE O THAMALHOCTI yipasmnns jgacr BT
Momeer o seron BH gasars neckonsko pemmennii? Tlovesny?
Sammmrere devarimo Dasvommona & obnes su e
Sanummire vpasHenne SHibiepaelarpamsa B oliies suge.

= wam

Sammnire H-cneresy B obness e

10, Bammnmire vomBe TPARCEEDCATEHOCTH B o011e BIje.

11, Kawoit cunen nueer yomosme TpaHceepeaikiocTin? B waknx conmame omo
meck o s T B rssnes wer 7

12, Jana so ek o BeKTA VITPEBEE HITH:

I & =tx" + 2u®, (0] = 5

I J= j[f +wjdt + ar®(t,) — min.

!
Jlna arofl maoaen msmimeats:

a| dovarmno Dasuierona;

0| vpapnenne S paeTarpan s

8| [-cnereay:

| vesonme TpaneEe oA EHocTi [een mendie e |
13, Jana sojenrs ol BeKTA VITPEBEE HITH!

| Ty = Taliy + Uy, ;[0 = 2;

Ia = g, Fzllb) = 1;

I
I J= j{[J"[' — 13 + u, Jdt — min;

Jlns wrofi =momam smimeats:

a| dovarimnn Dasnuisrona;

0] vpasneme SV e Tarpan s,

B| [-cnereay:

| vemorme TpascEe peasEHocTi [eem menlio e |

L4, ™ewa oramacres peoenne sanan Borsia nommaan Maiiepa seroqnose BE?
15. ZBanmwears amopiry pemenns verogos BH s =mapamn Boomna:

a| Gz orpanmennii A npasLl Konen TpaeKTopn © IKCPOBATH BRI B0 HEN
6] Gers orpanmern i Ha TpasLHl KOHe TPasKTOPIN © TEOIEEOTE HEIM B EMEHE M
B| ¢ OUpEHIMEHIEI T HA TPARLIT KOHE, TPASKTOPII © (IKCH POBAHHEDE B e
U] @ GUpAHTHEHIEMT HA TPABLIT KOHOTL TPEsK TOPIN © TROIEEQ L H BB B EH e



ITpumepsI 32124 K JIEKIIMOHHOMY MAaTePHAJTy
1. HaiiTh onTHMankLHOE YyOpasneHHe B 3a0adax:

(i - x)dr + x7(1) —» min.

aj.

o) Ju'de+ T o min; i=wx(0)=1;x(T=0; T-ue durcuposano.

T e, T M

r

B). Iil —wixdt = max; i={u- F;x(0)=a;0=u=zl; f<1; T- dukcuporano.

(T
2

r). Iiu’ s x e + —min; f=u-x;x(0)y=0; T- pukcupopano.

). j{u —xPdt = min; ¥= plu—x); x(0)=xpx(T)=x;; T- Ppurcuposano.

T -

e). Jud:+.t;{2ﬂ‘.| —min; -l £u<d; 2 =-x £,=x +tu x(0)=-2; x:(0)=-1.
i
2. lMokazare, uTo B 3a0ade

|
J= Jf!.i-zdr—rnlin: x(M=0; x(ly=1,

HE  CYWECTBYET HH  OIHOIO  pelleHds  ypasuenns  Diinepa.  Haitn

MHHHMHIHPYIOM VIO NOCNeIoBaATEILHOCTE (ECIH OHA HMEeTCH ).
3. OnpeaennTis  IKCTPEManb, YIOBIETBOPAIIYIO KPaeBLIM  YCIOBHAM H

NMPOBEPHTL, JOCTABNAST JIH GHa cnadei MHHHMY M

a). J = j{’x‘zdr - x(-1y=-1; x(1}=1;
o

ﬁ}-J=j.1'x CYdes x(M=0; x(1)=1;

B). .I=:[[I Fxtde: x(0y=0; x(1)=1;

rl. .I=_|L.r!.1-'3u'r o x(0)y=0; x(1)y=1;

) J =5];.1-'3—.1-3}ch: (0 =x(322)=0.

E].J=Jﬂ|]+.r'!dr: x(a)=0; x(h=1.
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Bonpocsl k 3auery
Hcropus pa3BUTHS SKCTpEMAIbHBIX 3a1a4
Hcropus pa3BUTHS TEOPUU ONTUMAIBHOTO YIIPABIECHUS
Matemaruueckas MojieiIb 00BbEKTa
JlomycTuMoe yrpaBileHHE
Kputepuit onTumanbHOCTH
OrpanuueHus Ha MPaBbIi KOHELl TPACKTOPUU
OO01ast mocTaHOBKA 33/]a4 ONTHUMAJILHOTO YIIPaBIICHUS
Krnaccudukanus 3aa4 oNTUMAILHOTO YIPABICHUS
VYnpasnenue B nporpaMmmHoii opme u B hopMe oOpaTHOM CBS3U
O0630p METOIOB pENICHHUS 33/1a4 ONTUMAIBHOTO YIIPABJICHUS
[Ipumeps! puznyeckux 3aga4 ONTUMAIBHOTO YIIPaBICHUS
[Ipumepbl SKOHOMUYECKUX 337124 ONTUMAIIBHOTO YIIPABJICHUS
VYnpaBneHue 3K0JI0THYECKUMH CUCTEMAMU
BapurannonHoe ucunciienue
[Ipuaiun makcumyma [lonTpsaruna
Ocoboe ynpasieHue
[IpuHiun ontumanbHOCTH bennmana
JunHamuyeckoe nporpammMmupoBanue bemmana
YuciioBas onTUMHU3anuAg ¢ moMomso DBM



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

[TpomesxyTouHas

arrecragus

HMECT 1LCIbI0 ONPEACIIUTh CTCIICHb  OOCTHIXXCHUSA

3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUYEHUS MO AUCIUIUTHHE 32 ONPEACTICHHBINA Mepro| 00yueHus
(cemecTp) u mpoBOUTCS B (hopme 3aueTa.

a) Ilnanupyemble pe3yabTaTbl O00y4YeHHMSl M OIIEHOYHbIEe CpeACTBAa /ISl TPOBeJAeHHSA

HpOMe)RyTO‘lHOﬁ aTTeCTanum:

Kon WNunuxatop OneHouyHble CpeaCTBa
WHJUKATOP JOCTHKEHHUS
a KOMITETCHIIUHI
OIIK-1: Cnoco0eH pemarhb akTyaJbHble 3a1a4i QyHIAMEHTAJIbHON U MNPUKJIATHON
MaTeMaTHKH
OIlIK-1.1 Pemraer Teopemuueckue eonpocel 015 3auema:
npodeccuoHaIbHbIE 1. Vcropus pa3BUTHS SKCTPEMAIIbHBIX 3a]1a4

3a7a4u ¢ 00J1acTu
(byHIaMeHTaJIbHON U
MPUKJIaTHOU
MaTeMaTUKH

2. Vcropus pa3BUTHS TEOPUU ONTUMATBHOTO yIIPaBICHHS
3. MaremaTtnueckasi MOAEIb 00bEKTa
4. JlomycTuMoe ynpaBlieHUE
5. Kpurepuil ontumaibHOCTH
6. OrpanuueHus Ha MPaBbIi KOHEI TPAEKTOPHUU
Ilpumepnvle npaxmuueckue 3a0anus:
1. ChopmynupoBaTh HEOOXOIUMBIE U TIOCTATOYHBIE YCIOBUS
0€3yCI0BHOIO IKCTPEMYMa.
2. ChopmynupoBaTh HEOOXOAUMBIE U IOCTATOYHBIE YCIOBHS
YCIIOBHOT'O 3KCTpEMYMa.
3. HaiiTu TOukH SKCTpeMyMa (GYHKLUH ... HA MHOXKECTBE ... .
4. Haiitu 6€3yClIOBHBIN SKCTpEMYM (QYHKIIUH ... .

OIIK-1.2

Bnageer cnocobamu
U TIprEeMaMu
peleHus
HCCIIEIOBATEbCKUX
3aJa4 B 00J1aCTH
byHIaMEHTAIBHON U
MIPUKJIAHOU
MaTEMAaTHKH

Teopemuueckue 6onpocwt 014 3auema:
1. OOmas nocTaHOBKA 3a7jaul ONTUMAJIBHOTO YIIPABICHUS
2. Knaccudukanus 3a1a4 onTUMaIbHOTO YIPaBICHUS
3. Ympasnenue B mporpaMMHOI ¢popme u B popme oOpaTHOM

CBs3U
4. O0G30p METONOB  peIIeHHs]  3a7a4  ONTHUMAaJIbHOTO
yHOpaBJICHUA
5. Tlpumeps! pu3nyecKkux 3a1a4d ONTUMAIBHOTO YIIPABICHUS
6. HpI/IMepBI OKOHOMHYCCKHUX 3aga4 OIITUMAJIBHOT'O
YIIPaBJICHUS
Hpumepuble npakmuueckue 3a0anus:
1. HailTi onTHMansHoe YOPaBISHHE B 3aa4ax:
a). jr.i-: —x)dr + x%(1) = min.
o). fua:c.l’r +T—=min; i=wx(0)=1xT=0; T-nedurcuporano.
BJ. ILI —whrdt = max; = (w- a0y =a;0=zu=zl; f=1; T- dukcuposano.
A Ferl o2 x5T) c el D = [} i
r). Jl,u wx e+ 3 = min; i=u-x;x(0)=0; T - pukcHpoBano.
) fna—x]"u’r—y min; ¥ = gy —x);x{0)=xp xiT=x;; T- dhuxcHposano.

e). Tm.‘.-+ yAd2n)—= min; 1 £w =2 5 =-x &, =x +tu o{0)=-2; x{0)=-1.




2. [MokazaTs, uTo B 3a0a4e

I
J= J.-:.{-:u'r —min; x0=0; x(1)=1,

MHHHMHASHPYIOMYID MOCHel0BaTeILHOCTE (eCcnn OHA HMEETCH ).
3. GEJPC:[CIIHTL IRCTPEMAIL, YAOBICTEOPAIDIIYIO KEpacBLiM  YCIOBHAM

MPOBEPHTE, AOCTARIAET TH OHA CHA0T MHHHMYM!
! -

a). J= _[a’.u'-m; w-1=-1: x(l)=1;
1
. 5

o) =J-.1'.l.' Cde; w0 =10; x(1)=1;

Bl. .S =_|'r1 Fotdey x(0y=0; x(1)=1;

r).J =_|-.1':.1":4!r Cox(Dy=0; x(1y=1;

a). J= fn —x ey (0 = x(32) =0,

e]l..f=J-..-"1+.r':=.l'r: wa)y=0; x(by=1.

OIIK-1.3 IIpumenser Teopemuueckue éonpocwt 011 3auema:
byHIaMeHTalIbHbIE 1. VmnpaneHue 5K0I0TrHYECKUMH CUCTEMAMHU
MEXIUCITUTUTMTHAPH 2. BapuanuoHHOE UCUHCIICHHE
bl€ 3HAHUA JUJIS 3. Tlpunnun makcumyma [ToHTpsArnHA
pelieHus 3a1a4 B 4. Ocoboe ynpaBieHue
npodeccuoHaNbHOM 5. Tlpunnun ontuManbHOCTH bennmana
JeSATeTbHOCTH 6. Jlmnamudeckoe mporpamMmmupoBanue bemimana

7. UwucnoBas onTuMHU3anus ¢ moMmolnbio 9BM

Ilpumepnvie unousudyanvHoie 3a0anu:

N3710KUTh TEOPETUUECKHUE OCHOBBI METOJIA. . .., PACKPBITH €r0
NPUJIOKEHUS K PEIICHUIO KOHKPETHBIX 3a/1a4:

. MeTtoibl 0IHOMEPHON MUHUMU3ALHH.

. Meton koHQUTypauui.

. Meroa nedopMupyemMoro MHOrorpaHHHKA.

. Meron Pozenbopra.

. MeTtoa conpsikeHHBIX HaIlPaBICHUH.

. MeToapl cydaitHOTO MOUCKA.

. Meron mrpados.

. Meton 6aprepHbIX PyHKINH.

. KomOunupoBaHHbIif MeTo TpadHBIX )YHKIHA.
10. MeTox MHOKHATEIEH.

11. MeToz TouHBIX ITPAadHBIX (QYHKIIHIA.

12. Cummuiexc-meton Janmura.

13. JIByxda3ubiit CUMILIEKC-METOI.

14. Meto BEeTBEW U TpaHUIL.

15. Meton I'omopu.

O 001N DN K~ WP

0) I[lopsaoxk mnpoBedeHHs] TPOMEKYTOUYHOH AaTTECTAMHU, TMOKA3ATeJM MW KPUTEPUH
OlLleHUBAHUS:

HpOMC)KYTO‘-IHaSI arTrecranuia 1o AUCHUIIIINHE <(MGTOIII>I peHICHUA SKCTPEMAJIBHBIX 3a1a4»
mpoBoIUTCS B (opMe 3adera TO HM3YYCHHBIM TeMaM M BKIOYaeT B ce0s mopTdomo,
c(OpMHpPOBAaHHOE HAa OCHOBE 3AIIUT Ja0OpPATOPHBIX PAaOOT M BBHIMOJHEHUS WHAWBUIYAIbHBIX
3alaHU B TEUEHUE CEMECTPA.

He  CYWECTBYET HH  OANOre  pelmenns  ypasmenus  Ditnepa.  Haiir



IToxa3aTenn U KpUTepPHH OLCHNBAHUS 3a4eTa:

— HAa OLEHKY «3a4YTeHO0» — OOYyYaloIIUHCS IEMOHCTPUPYET IOPOTOBBI M BBIIIE YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI: B XOZ€ KOHTPOJIbHBIX MEPONPHUSATHH OMYCKAIOTCS MEJIKUE
HETOYHOCTH, HE JIOIYCKAETCsl OTCYTCTBHUE OT/ENbHBIX 3HAHUHN, YMEHH, HaBBIKOB, 00y4JaroLuics
MOJKET MCIIBITHIBATH HEKOTOPBIE 3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSMU MIPU UX
IIEPEHOCE HAa HOBBIEC CUTYALIUU.

— Ha OILEHKY «He 3a4TeHo» — OOyyarouuiicss HE JAEMOHCTPUPYET BBICOKOIO YPOBHS
c(OPMHPOBAHHOCTH KOMIIETEHIUM, HE 3aIlUTHI J1IabopaTopHble pabOThl, WHIMBUAYaIbHOE
3a/laHue HE 3aI0JHEHO.



