MMHUCTEPCTBO OBPASOBAHUS U HAYKU POCCUICKOM ®EJIEPALIMU
denepanbpHOE rOCyJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIIbHOE YUPEKICHHE
BBICIIEr0 00pa30BaHuUs

«/lanbHeBOCTOYHBIN (heaepabHbIH YHUBEPCUTET
(AB®DY)

INKOJIA ECTECTBEHHBIX HAYK

«COI''TACOBAHO» «YTBEPXJIAIO»
PykoBonutens OI1 3aBenyromuii kadenpoit
HuddepenunanbHble ypaBHEHUS, MH(OPMATUKH,
JTUHAMUYECKUE CUCTEMBI U ONITUMAIHHOE MaTeMaTHYeCKOTO ¥ KOMIIb
yIpaBJiIeHUE MOJICTUPOBAHUS

YeboTtapes A.1O.
(monmuce) (®.1.0.)

«09»  wrons

«09»  wmrons 2018 r.

PABOYAS ITPOI'PAMMA JUCIHHUILJINHBI
Yrapasiienue cHCTEMAMH ¢ pacnpeaeeHHbIMH apaMeTPpaMu
Hanpasnenue noarotoBku 01.06.01 Mamemamuka u mexanuka
[Ipodbuns «Jughgepenyuanvrvie ypasrnenus, ounamureckue cucmemvl U ONMUMATbHOE
YApasneHuey
®opma OAroTOBKU OYHas

Kypc 2 cemectp 4

JeKuu 9 vac.

MpaKTHYECKUE 3aHATHS 9 Jac.

nabopaTopHBIC PaOOTHI qac. / 3.€.

¢ ucnonszoBaarieM MAO nek. 0/mp. 9/ma6. 0 gac.

BCEro 4aCOB KOHTAKTHOM paboThI 18 vac.

B TOM 4HCIIe C ucroias3oBanneM MAOQO 9 dac., B asekTpoHHOH (hopme 0 Jac.
camocTosTenbHas pabora 90 vac.

B TOM 4YHCJIE€ HA IOArOTOBKY K AK3aMmeny 18 yac.
KypcoBasi paboTa / KypcOBOH MPOEKT HE IMPETyCMOTpeHa
3a4ger ceMecTp

3K3aMeH 4 ceMecTp

PaGouas mporpamMma cocTaBieHa B COOTBETCTBMM ¢ TpeOoBaHUAMHU  (heAepabHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa BhICHIEro 0Opa3oBaHUs (YPOBEHb MOJATOTOBKU
KaJIpoB BbICIIEH KBaJM(UKAIMK), YTBEPKICHHOIO IMPHUKAa30M MUHHUCTEpCTBa 00pa3oBaHMsS U
Hayku P® ot 30.07.14 Ne 866

Pabouas mporpamma oOcykaeHa Ha 3aceaHuu Kadeapsl MHPOPMATUKH, MAaTEMaTHYECKOTO U
KOMIBIOTEPHOT0 MOJIeTUpoBaHusl, IpoTokos Ne 18 ot «09» urons 2018 1.

3aBenyromuii kadeapoii: a-p ¢us.- Mar. Hayk, mpodeccop Yeborapes A.IO.



CocraBuTensb: 1-p ¢u3.-maT. Hayk, mpodeccop UeboTapes A.1O.



O0opoTHAsA CTOPOHA TUTYJIBHOI'O JTHUCTA

|. PaGouasi mporpaMma mepecMOTpeHAa Ha 3aceJaHnH Kadeapbl / aKaJeMIYeCKOro JenapTaMeHTa;

IIporokon ot «11» uronst 2019 r. Ne 11

3aBenyronuii Kaeapol /TUPEeKTOp aKaleMUIECKOro JieiapTaMeHTa
Yeoborapes A.1O.
(moamuce) (M.0. ®amuiust)

11. PaGouasi mporpamMma nepecMoTpeHa Ha 3acefaHuu Kadeapbl (AKaAeMHUYeCKOro JenapTaMeHTa):

IIpoTokon ot « » 20 1. Ne

3aBenyromuii kKadeapoi/ TMPEeKTop aKaJIeMHUIECKOro AenapTaMeHTa

(moamucek) (H1.0. damunus)



AHHOTauMsA padoyeil NporpaMmMbl y4eOHOM JMCUUILIMHBI «Y IIPaBJICHUE
CHCTEMaMH € pacnpeae/JeHHbIMHU MapaMeTpaM u»

JuciuminHa «YpaBieHHe CUCTEMaMU C paclpeeIeHHBIMU TapaMeTPaMm»)
MpeJHa3HaYeHa JJig acHUpaHToB, oOydawommxcs no Hampasienuto 01.06.01
«Marematuka u MexaHuka», npodunp «AuddepeHunanpHpie ypaBHEHHUS,
JUHAMUYECKUE CUCTEMBI U ONITUMATBHOE YIIPaBICHHUE.

TpyaoeMKkocTh AMCUMIUIMHBI cOCTaBisieT 3 3aueTHble eauHulbl (108 vacoB).
TpynoeMKocTh KOHTakTHOM paboThl (MO Y4YeOHBIM 3aHATUSAM) cocTaBiseT 18
4acoB, B TOM 4YHclie 9 4acoB TPYAOEMKOCTh JEKIHMA M 9 4YacoB TPYyAOEMKOCTb
npakTH4yeckux 3anatuil. Ha camocrositensuyto paboty orBoautcs 90 yacoB, B TOM
yuciie 18 4acoB Ha MOJTOTOBKY K 9K3aMeHy. JIMCIUIUIMHA peau3yeTcs Ha BTOPOM
roy ooyuenus B 4 cemectpe. DopMbl KOHTPOJIS — IK3aMeH (4 cemecTp).

JuciummHa «YpaBieHUEe CUCTEMAaMU C paclpeieIeHHBIMU TapaMeTpaMu »
BXOJUT B OJOK JHUCUMIUIMH BbIOOpa BapUaTHBHOM 4YacTHM Y4eOHOro IuIaHa
(b1.B./IB) mnoaroroBku acmnupantoB 1o npopuwio «JuddepeHnmanbubie
ypaBHEHHMsI, IMHAMHYECKHE CUCTEMbI U ONITUMAJIbHOE YIIPABIICHUE .

Huciumnna «YmpaBieHUe CUCTEMaMU € paclpeleICHHbIMU MapaMeTpaMu)
O0aszupyercs Ha IUCHUIUIMHAX, CBS3aHHBIX C M3YYEHHEM pa3JIMYHBIX KJIACCOB
MaTEeMaTUYECKUX MOJIEJIeH 1 3a/1a4, M3y4aeMbIX B OakajgaBpuaTe U MarucTparype

3HaHusl, MOJyYEHHbIC TPU U3YUYEHUHU JAUCIHUIUIMHBI «YTIpaBjIeHUE CUCTEMaMu
C pacmpelleleHHbBIMU MapaMeTpaMu», OyAyT BOCTPEOOBaHbI NMpPU MOJATOTOBKE K
claye KaHIUAATCKOro sKk3ameHa no npoduio «/Iuddepennuanbupie ypaBHEHuS,
JUHAMUYECKHE CHCTEMBl M  ONTHUMAaJbHOE  YIPABICHHE», B  HAaY4YHO-
HCCIIEZIOBATENbCKOM padoTe, MpU MOArOTOBKE BBITYCKHOM paOOTHI U AUCCEpPTALU
HAa COMCKaHUE YYEHOU CTENEHH KaHAW1aTa HayK.

Ienp0 OUCHUIUIMHBI SBISETCS H3YyYEHHE OCHOBHBIX 3aJad TEOPHUH
ONTHMAJIBHOTO YINIPABJIEHUS CUCTEMAMU C YAaCTHBIMH ITPOU3BOAHBIMU, METOJIOB MX
pELICHUS Y IPUIOKEHUM.

3agayu AMCUMILIMHBI:

1. pa3BuTHEe y acnMpaHTOB LEJOCTHOI'O MPEICTABICHUS O TEXHOJOTHUU U
METO/1ax aHaJIN3a BapUALIMOHHBIX 3a/1a4 U 33]1a4 ONTHUMAJIHOTO YIIPABIICHUS;

2. TOATOTOBKA acCIUpaHTOB K cJaue KaHAMJATCKOTO 3K3aMeHa [0
CHELUATBHOCTH.

JUiss  yCHemHoro W3y4YeHHs JUCLUIUIMHBI «YIPaBIE€HUE CHUCTEMaMHU C
pacrnpefieieHHBIMU  MapaMeTpaMu» y  OOydaroIluxcsi  JOJDKHBI  OBIThH
chopMUPOBaHBI CIEAYIOUINE PEABAPUTEIbHBIE KOMIIETEHIINU:

— CHOCOOHOCTH K a0CTPaKTHOMY MBILUICHUIO, aHAIU3Y U CUHTE3Y;

— CIHOCOOHOCTH CO3/1aBaTh W UCCIIEIOBATh HOBbIE MaT€MaTHYECKHE MOJENU
B €CTECTBEHHBIX HAYyKaX;

— TOTOBHOCTh K CaMOpa3BUTHIO, CaMOPEAIM3ALUI0, HCIOJIb30BAHUIO
TBOPYECKOI'0 ITOTEHIMAA;

— CIHOCOOHOCTH HAaXOIUTh, (QOPMYJIUPOBATH M peEIIaTh AaKTyaJbHbIE W
3HaYMMBbIe TPoOIeMbl (PYHAAMEHTAIBHON U IPUKIATHON MAaTEMATUKH.



B pe3ynbrare wu3ydeHuss AUCHUIUIMHBI Yy AacHUPaHTOB (OpMUPYIOTCS
CIIEIyIOIIME YHUBEpPCAIbHbIE U NPOPECCUOHANbHBIE KOMIETEHUUU (DJIEMEHTHI

KOMIICTCHITHH).
Kon u ¢popmyanpoBka Ortanbl GopMHUPOBAHUSA KOMIIETEHIIUH
KOMMETEHIIHH
OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (DYHKIUAX,
TeopeMbl  TUPGEPCHIIMATEHOTO H  HWHTETPATBHOTO
3naer UCUUCIICHUS, YCIOBUS  KOPPEKTHOCTH  PELICHHUS
middepeHInanbHbIX  YpaBHEHUH W ypaBHEHUH
K - 2 MaTeMaTH4eCKO# (U3UKH, OCHOBBI (DYHKIIMOHAIEHOTO
CrocoOHOCTh aHasa
YTIIyOJIGHHOTO aHain3a aHaJIM3UPOBATH byHKINIH, HCCJIeI0BATh
npoosem muddepeHnnaIbHbIe YpaBHEHUS, CHCTEMbI JIMHEHHBIX
KOPPEKTHOCTH 3a/1a4 YmMmeer anreOpanvyeckux YpaBHEHHM, NPUMEHATb METO/bI
TSt (YHKIIMOHATBHOTO aHAIN3a TIPU UCCIICAOBAHUH 33144
T pepeHInanbHbIX MaTeMaTH4eCKON (pU3UKU
YpaBHEHHH METOJaMU UCCIIEN0BaHMs QYHKLUIA, NCCIIEN0BAHMS
00yCIIOBICHHOCTH MaTPHI] CUCTEM JTHHEHHBIX
Brnanmeer anreOpandeckuX ypaBHEHUH, KOPPEKTHOCTH
g depeHInaIbHbIX YpaBHEHUH, METOIaMU PelleHUs
CYIIECTBEHHO HEKOPPEKTHBIX 3a/1a4
TEOPHUIO HEMTPEPHIBHBIX (PYHKIINH, OCHOBBI
G depeHInaIbHOT0 U HHTErpalbHOTO UCUHUCIICHHUS,
3Haer METO/Ibl pelieHus qudepeHnanbHbIX YpaBHEHUN 1
ypaBHEHUH MaTeMaTU4eCKOr (PU3UKU, OCHOBBI
(GYHKITMOHATIBLHOTO aHaIN3a
IIK - 3 MIPOBOJIUTH TOJIHOE HCClIeOBaHue (YHKIIWH, pemiaTh
Croco6HOCTH K muddepeHnnanbHbe YPaBHEHHS, CHCTEMbI JIMHEWHBIX
aHaJM3y 3aja4 Ymeer anreOpanvyeckux  ypaBHEHHUH, KIacCU(PHUIMPOBATh
ONTUMAJILHOTO JUHEHHbIE YpaBHEHUS C YACTHBIMU INPOU3BOJIHBIMU
yIpaBiIeHUs U BTOPOTO MOPsiAKa
CO3MTAHUIO AJITOPUTMOB Merozamu Ju( EpEeHIUPOBAaHHS U HHTETPUPOBAHMS
UX PCIICHHA byHKIHUH, peleHus CHCTEM JMHEWHBIX
anredpanvyeckux ypaBHEHUH, AJIEMEHTapHBIMU
Brnageer npueMaMu HUHTErpUpoBaHus  AuddepeHunalbHbIX
ypaBHEHUH, METOJaMH PEIICHUSI OCHOBHBIX
TUNIOB  JIMHEHWHBIX  YpaBHEHHM C  YacCTHBIMHU
MPOU3BOIHBIMU BTOPOTO MOPSIKA
COBPEMEHHBIE MMaKeThl MPUKIIAJAHBIX TPOrPaMM IS
IIK - 4 peleHus 3a/1a4 MPUKJIaIHON MaTeMaTUKU U
CriocobHOCTR 3HaeT UH(POPMATUKH, SI3BIKH TPOTPAMMHUPOBAHHUS,
HCII0JIB30BATH YKMCJICHHBIC METO/IbI PEIICHUS 3314 MaTEMATHUECKOM
COBPEMEHHBIE METO/IbI dusnkn
00paboTKu U
MPUMEHSITh aJITOPUTMBI YUCIIEHHOTO PEIICHHUS
WHTEPIpETAINH .
AHHBIX C Vieer OCHOBHBIX 33J1a4 MPUKJIaTHON MaTeMaTHKH,
UHTEPIPETHPOBATH MOTYUYEHHBIE PE3YIbTAThl, B TOM
MIPUMEHEHHEM .
YHClie C MPUMEHEHUEM KOMITbIOTEPHBIX TEXHOJIOT U
KOMITBFOTEPHBIX -
TeXHOIOTHit Braseer COBPEMEHHBIMH METO/IaMU BBIYUCITUTEIEHOM
MaTEMaTHKH, SI3bIKaMU IPOTPaMMHUPOBAHUS BBICOKOTO




YPOBHS1, KOMITBIOTEPHBIM TEXHOJOTHSAMH PELICHUS
3aj1a4 MPUKIATHON MaTeMAaTHKH U MHPOPMATHKH
OCHOBHBIE TpeOOBaHUs 0O(POPMIICHHUS BBIITYCKHBIX

3Haer KBaJTH(PHUKALMOHHBIX Pa0bOT, ONMCAHUS MPOTPAMMHBIX

K -5 MPOAYKTOB

CrniocobHOCTB JIOTHYECKH M SICHO U3JIaraTh Pe3yJbTaThl CBOUX

npoheccHoHaIbHO UCCIIEIOBAaHHH, IPABMIIBHO COCTABIISITH CIIMCKH

U3JIaraTh pe3yinbTaThl Vieer UTHPYEMOH JIUTEPATYpPbI, paboTaTh C TEKCTAMH

CBOMX HMCCIICJIOBAHUH U npoecCHOHATBFHON HANPaBIEHHOCTH U COOOIIATh O

IIPE/ICTaBIIATh UX B pe3yabpTaTax cBoei yueOHOM 1 HaydHOU paboThI,

BUJIC HAYYHBIX CO3/1aBaTh MPE3EHTALUH

Hy6ﬂHKaHHﬁvH METOJaMH aHAJIN3a JIUTEPATyPHBIX HCTOYHUKOB,

IIPC3CHTAIINH Braseer HaBBIKAMU CO3/IaHMS IIPE3ECHTALMI, HABBIKAMH SICHOTO
U3JI0KEHHS CAMOCTOSTENIEHO TOJTYIeHHBIX
pe3yabTaTOB

VK-1 CrocoBHOCTE K | 3pger OCHOBHBIE  METOJBl  HAYYHO-HCCIIEAOBATEILCKOM

KPUTHYECKOMY aHAITU3Y ACATCIBHOCTH.

1 OLICHKE BBIJICTISITh U CHCTEMATU3UPOBATh OCHOBHBIC HJICU B

COBPEMEHHBIX HAYUHBIX HAYYHBIX TEKCTaX; KPUTHUECKH OIICHUBATH JIFOOYIO

JOCTHKCHUIA, Vieer MOCTYMAIOMIYI0 HHPOPMAIIHIO, BHE 3aBHCUMOCTH OT

TCHEPUPOBAHUIO HOBBIX HCTOYHHKA; N30erath aBTOMAaTHYECKOTO MPUMEHEHHSI

UJiel Py pereHu CTaHJapTHBIX GOPMYJ M IPUEMOB TPH PELICHUH

MCCIIEIOBATEIILCKUX U 3aad.

HPaKTHYCCKUX 3a/1ad, HaBBIKaMH cOopa, 00pabOTKH, aHaIN3a 1

B TOM 9HCIIC B cucTeMaTU3alui HH(POPMALMH TI0 TEME

MOXIUCHUIITTAHAPHBIX Brapeer WCCJIeI0BaHMS; HAaBBIKAMH BBIOOPA METOJIOB M CPEJICTB

obmacTsx pelIenns 3a1a4 UCCIIEI0BAHMS.

Jlist opMHUpOBaHUS BBIIIICYKA3aHHBIX KOMIIETEHIIUH B paMKax JHCIMILTAHBI
«YTpaBieHHe CUCTEMaMH C paclpeeiCHHBIMUA TapaMeTpaMu» IPUMEHSIOTCS
CIICIYIOIIUE METOJIbI aKTUBHOTO / MHTEPAKTUBHOI'O OOYYCHHWS: MHUHH-JICKIIUU C
aKTyaJIn3aIueii U3y4aeMoro CoJIep KaHus, IPE3CHTAI[MN C UCII0JIb30BaHUEM JOCKH,
KHUT, BHJICO, CJIAiJ0B, KOMIBIOTEPOB M T.I., C IOCJICAYIOIUM OOCYXKJICHUEM
MaTEPHAJIOB, Pa3MUHKH C BONPOCAMH, OPUCHTHPOBAaHHBIMH Ha BBICTPAMBAHUE
JIOTHYECKOM IETIOYKH 13 MOJIYUYCHHBIX 3HAHUH (KOHCTPYUPOBAHHE HOBOTO 3HAHUA),
KOJUICKTHBHBIC PEIIEHUs TBOPYCCKHX 3aJ1ad, KOTOPhIE TPeOYIOT OT acIIMPAHTOB HE
MIPOCTOr0 BOCIIPOM3BOJICTBA WH(OpMAIMHU, a TBOPYECTBA, ITOCKOJBKY 3aJlaHHS
cojaep)KarT OONBIIMK WM MEHBIIMH JJIIEMEHT HEHM3BECTHOCTH M HUMEIOT, Kak
MPaBUJIO0, HECKOJIBKO TIOJIXOA0B, PaOOTY B MaJIbIX TPYIAX (JaeT BCEM acIMpPaHTaM
BO3MOXKHOCTh yYacTBOBaTh B PabOTe, NMPAKTUKOBATh HABBIKM COTPYIHHYECTBA,
MEXJIMYHOCTHOTO OOIICHMS).

|. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOM YACTHU
KYPCA

(18 uac., B Tom uncJje () yac. ¢ HICNMOJIb30BAHMEM METOA0B AKTHUBHOI'0



o0yueHus)

PA3/IEJI 1. OcHOBBI TEOPUH BapHAIIMOHHBIX 3a1a4 (6 4ac).

Tema 1. IIpocreiimas 3a1a4a KJIaCCUYECKOTO BAPUALMOHHOTO UCYUCIIEHUSI.
JlemMma [[ro0ya-Peitmona. YpaBuenue Diinepa. 3agada bonbia. YpaBHeHue
Diinepa U yCIIoOBHE TpaHCBEepCcaIbHOCTH (2 Yac.).

Tema packpbIBaeTcsi ¢ UCIIOJIB30BAHUEM UHTEPAKTUBHON (hOPMBI OOYUECHUS -
Npe3eHTAIMU C UCTI0JIb30BAHUEM JIOCKH U KOMIIBIOTEPA C MOCIEAYIOIIUM

00CYXJIeHHEM MaTepHUaOB.

Tema 2. Teopema o daxTop-npocTpaHcTBe OaHaxoBa MPOCTPAHCTBA.
®opMyIHPOBKA TEOPEMBI OTACIUMOCTU. JIeMMa 0 HETPUBHAIBLHOCTH aHHYJISTOPA
(2 uac.).

Tema 3. Jlemma o npaBom oOpaTHOM. JlemMa 0 3aMKHYTOCTH 00pa3a. Jlemma
00 aunHynsTope sapa (1 gac.).

Tema 4. Onpenenenue npou3BoAHBIX ['ato m dpemie aasa oTOOpaKEHUM
O0anaxoBbix mpocTpaHcTB. Crporas guddepenuupyemocts. Teopema o
cynepnosunuu (1 gac.).

PA3JIEJI 2. CymecTBOBaHMe pelieHU# 3a1a4 ynpapiaeHus (6 gac).

Tema 5. OyHKIIMOHANBHBIE TPOCTPAHCTBA U KpaeBbie 3a7aun. AOCTpaKTHbBIE
SKCTpEeMajIbHbIC 3a1a4n (2 Jac.).

Tema packpbIBaeTCsi ¢ UCIIOJIB30BAHUEM MHTEPAKTUBHOU (DOPMBI 00yUEHUS -
MUHH-JIEKIIUHU C aKTyaJln3aluel H3y4aeMoro CoAaep KaHusl.

Tema 6. JIuneitHbIe cTaIMOHAPHBIC SKCTPEMAIIbHBIC 3a1a4H (2 4ac.).

Tema 7. 3agaun ONTUMAIBLHOTO YIPABICHUS JIJIsl TUHEHHBIX TapabOoTHIeCKUX
ypaBHeHu#. JXKectkoe ynpasieHue (2 gac.).

PA3JIEJI 3. CucremMa ONTHMAJbHOCTH /JJs 3aJa4 ONTHMAJbHOIO
ynpasjieHus (6 gac).

Tema 8. ITpunnumn Jlarparxka s abCTpakTHOH 3a1a4u (2 yac.).



Tema 9. JluneliHble peryisipHble CTallMOHapHbIE 3anauyu. JIuHelHbIe
peryJsipHbIe YBOJIONMOHHbBIE 3a1aun (2 Jac.).

Tema 10. Ontumuzanust B 3agade Komum s onepatopa Jlamnaca. 3amauu
yrpasienus st cuctembl HaBbe-CTokca (2 gac.).

Tema packpbIBaeTcsi ¢ UCTIOJIBb30BAHUEM MHTEPAKTUBHON (OpMBI 0OyUEeHUS —
«o0paTHyIO CBsI3b» C (OpPMUpPOBAHHEM OOIIEro TMpeACTaBiIeHUs 00 YpOBHE

BJIAJICHUA 3HAHWAMUA aCIIMPAHTOB, AKTYAaJIbHBIMU JJIA 3aHATHSA.

1. CTPYKTYPA U COJIEP’)KAHUE IPAKTHYECKOMN YACTH
KYPCA
IpakTuueckue 3anatus (18 yac.). Bce npakTuyeckue 3aHATHSA

NMPOBOASATCH B HHTEPAKTUBHOM popme

3anstue 1. Ilpocreiimiasi 3agaya KJIACCHYECKOIr0 BapPHAIMOHHOIO
ncunciaeHus. (6 gac.)
1. VpaBuenue Diinepa.
2. 3amada boubria.
3. YpaBHeHue Diliiepa U yCIOBUE TPAHCBEPCATBHOCTH.
4. OmnpenencHue npou3BoAHBIX ['aTo n dpemie aima oToOpakeHUd OaHAXOBBIX
IPOCTPAHCTB.
3aHsATHE TPOBOAUTCS B WHTEPAKTUBHOW (PopMe pa3MUHKH C BOIPOCAMHU,
OpPUEHTHPOBAHHBIMU HAa BBICTPAWBAHUE JIOTMUECKON WEMOYKA W3 MOTYyYEHHBIX
3HaHUM (KOHCTPYUPOBAHWE HOBOT'O 3HAHUS ).
Humepaxmuenas ¢popma 2 uaca.
3ansTue 2. YcaoBus paspemumoctu (6 yac.)
1. JIuneliHble CTaMOHAPHBIE SKCTPEMAJIBHBIC 33Ja4H.
2. 3amauyd ONTUMAJIBHOTO YHOpPaBICHUSA JJis JIMHEWHBIX Mapaboir4yecKux
YPaBHEHHM.

3. Kecrtkoe ynpasieHue.



3aHsATHE TPOBOAUTCS B MHTEPAKTHUBHOW (hOpME - KOJIEKTUBHOE PELICHUE
TBOPUECKOM  3a7auyd, KOTOpoe TpeOyeT OT acnupaHTOB HE MPOCTOrO
BOCIIPOM3BOJICTBA HMH(OpPMALMK, a TBOPYECTBA, MOCKOJIBbKY 3aJaHUs COJAEpKAT
OONBIIMM MM MEHBIIMI HJIEMEHT HEU3BECTHOCTH M HMMEIOT, KaK IPaBuUiIo,
HECKOJIBKO MOJIXO/0B.
Humepaxmuenas ¢popma 2 uaca.
3ansaTue 3. CucreMa onTuMajabHOCTH (6 Yac.)
1. JInHeliHbIe peryyisspHble CTAllMOHAPHBIE 3a/1a4H.
2. JIuHeiHbIe peryIsipHbIE SBOJTIOLMOHHBIE 3aa4H.
3. Ontumu3zanus B 3aaade Ko niig oneparopa Jlamnaca.
3aHsTHE MPOBOJIUTCS B MHTEPAKTUBHOW (hopme paboThl B MaslbIX IpyIIax
(maer BceM acmupaHTaM BO3MOXKHOCTh Y4YacTBOBaTh B paboOTe, MPaKTUKOBATH
HaBBIKM COTPYAHUYECTBA, MEKJIUYHOCTHOTO OOIIIEHNS).

Humepaxmuenas ¢popma 2 uaca.

JlaGopaTropubie padorsl (0/0 yac.)
Kypc He npenycmaTpuBaeT 1a00paTOpHBIX padoT.

I1l. YUEBHO-METOJIUWYECKOE OBECIHEYEHHUE
CAMOCTOSATEJIBHOU PABOTbI OBYUYAIOIIINXCA
Y4yeOHO-METOANYECKOE oOecrieueHne CaMOCTOSITEJILHOM paboTHI
oOydJaroIuXxcs MO JUCHUILIMHE «YTIPaBICHHE CHCTEMaMH C PaclpeIeiICHHBIMH

napameTpaMm» MPEJACTaBICHO B MPWIOKEHUU | U BKIIIOYAET B ceOsl:

3 cemecTp
Ne | KonTponupye Konpl, HamMeHOBaHME U ATaIIbI O11eHOYHBIE Cpe/ICTBA
MbIE Pa3AeIIbl (hopMupOBaHUS KOMITETESHIIUN TEeKYLUI IIPOMEKYTOYHAs
n / TEMBI KOHTPOJIb aTTecTauus
[ | mMcUUIUIMHBI
n
1 | Tems 1-4 OIIK-1 IIK-4 YO-1 3auer, Bonpocsl 1-12
CobecenoBaHue
3Haer




2 | 3ansrue 1 OIIK-1 I1K-4 Ymeer I1p-11 3auer, Bonpockl 1-12
Buianeer pacyeTHO-
rpaduyieckast
3a/1a4a
4 cemecTp
OIIK-1 IIK-4 3Haer YO-1 DK3aMeH, BOIIPOCHI
CobecenoBanune | 1-12
3 | Temsr 5-10
3ansarue 2-3. | OIIK-1 [1K-4 Ymeer DK3aMeH, BOIIPOCHI
I1P-11
Bnageer 1-12
pacyeTHo-
4
rpaduueckas
3a1a4a

T1aH-TpaduK BBITIOJHEHUSI CAMOCTOSITEIbHON pabOThl IO JUCHUILIUHE, B TOM
YuUCJie TPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOJIHEHUE TI0 KAXKIOMY 3aJIaHUIO;

XapaKTepUCTUKa 3aJlaHui [IJII CaMOCTOSITENIbHOM paboThl 00ydYaroniuxcs
U METOJIMYECKHE PEKOMEHAAINH 110 UX BBIMOJIHEHUIO;

TpeOOBaHHMA K  TPEJCTaBICHUIO U O(OPMIICHUIO  pEe3yJbTaTOB
CaMOCTOSTEIbHOMN paboThI;

KPUTEPUH OILEHKH BBITOJTHEHUSI CAMOCTOATENIbHOM pabOTHI.

V. KOHTPOJIb IOCTUKEHHUSA HEJU KYPCA
@DOHJT OLIECHOYHBIX CPEJICTB 10 AUCLUIUIMHE IPEICTABIEH B IPHIOKEHUH 2.

V. CHUCOK YUYEBHOM JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYEHUME JUCIUIIJINHBI
OcHoBHas UTEpPaTypa
1.  bpenepman M.X. BapuannonHoe ucuuciieHue [DJIEKTPOHHBINA pecypc]:
yaeOHoe rmocooue/ bpenepman M. X., XXuxapeB B.A.— DnekTpoH.

TEeKCTOBBIE naHHble.— Ka3anb: Ka3zanckuili HalfnOHAJILHBIN

WCCIIeI0BATEeILCKUI TeXHOJIOTHUECKUi yHuBepeutet, 2017.— 148 ¢c.—



Pesxxum noctyna: http://www.iprbookshop.ru/79275.html .— 3BC
«IPRbooks»

Pazymeiiko B.I'. luddepenunanbaoe ucurcienre GyHKIHNT MHOTHX
NEepPEMEHHBIX [DIEKTPOHHBIN pecypc]: Kypc nekuuii/ Pazymeiiko b.I'.,
Henocexkuna N.C., Kum-Tsn JI.P.— DnekTpoH. TeKCTOBBIE faHHBIE.— M.:
Nznarensckuii JJom MUCuC, 2017.— 57 ¢.— Pexxum gocrtyna:
http://www.iprbookshop.ru/71674.html .— 3BbC «IPRbooks»

Bapuanmonnoe ucuncienue B nenom / M. Mopc ; niep. ¢ anri. JI. b.
Beptreiima. // MockBa : UHCTUTYT KOMIIbIOTEPHBIX UCCleI0BaHUM, VkeBCK:

Perynspnas n xaotnueckas nuHamuka, 2010. 510 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:417271&theme=FEFU

l"anees, .M. OntumansHoe yrpasieHue: MoHorpadus / D. M. I"anees,
M. U. 3enukun, C. B. Konsirun. — M.: M31-B0 MOCKOBCKOT0 LIEHTpa

HENpephIBHOTO MaTeMaTuiyeckoro oopaszosanusi, 2008. — 300c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:268526 &theme=FEFU

@OypcukoB, A.B. OntumanbHOe  yIpaBlIeHHE  paclpelelICHHBIMU
cucremamu. Teopus u npuiokeHus: ydeoHoe nocobue / A.B. @ypcukos. —
HoBocubupck: Hayunas kaura, 2005. — 352c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:399400&theme=FEFU

JononHuTebHAS JUTEpPATypa

NHuterpanbubie ypaBHeHus. Bapuanmonnoe ucuucienue. Kype nekuui :
yaeOHoe rmocooue miist By30B / B. T. Bonkos, A. I'. fIromna ; MocKoBCKwHiA
roCy/IapCTBEHHBIN yHUBEpCcUTET, Pu3ndeckuit ¢pakynbTeT. MOCKBa :
VYuusepcuret, 2009. 139 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:293253&theme=FEFU

Apryuunies A.B. OntumansHoe yripaBieHUE THIEPOOTINYECKUMHE
cuctemamu / A.B. Apryunnies. — M.: @uzmatiur, 2007. — 200c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:251813&theme=FEFU



http://www.iprbookshop.ru/79275.html
http://www.iprbookshop.ru/71674.html
https://lib.dvfu.ru:8443/lib/item?id=chamo:417271&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:268526&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:399400&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:293253&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:251813&theme=FEFU

3. Eropos A.H. OnTtumanibHOE yHpaBlI€HUE TEIIOBBIMU U JU(DPY3HOHHBIMU
nporeccamu / A.W. Eropos. — M.: Hayka, 2005. — 320c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:750137 &theme=FEFU

4. AnexceeB B.M, Tuxomupor B.M., ®omun C.B. OntumanbHoe yrpaBieHHE.
M., Hayxka, 1979.
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/dat
a_lan/data_lan+%281786%29.xml&theme=FEFU

5. Tanees 2.M., 3enukun M.U., Konsirua C.B. OntumansHoe yrnpaBieHue :
[MoHorpadus] /mox pea. H. I1. Ocmonosckoro, B. M. Tuxomuposa. — M.:
N3n-Bo MOCKOBCKOIO LIEHTpa HEMPEPHIBHOTO MaTEMATUYECKOTO
obpazoBanus, 2008, 320 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:268526&theme=FEFU

Ilepeyens pecypcoB HHGPOPMALUOHHO-TEJICKOMMYHUKAIMOHHON CeTH
«AnTepHeT™

1. Basa mannbix Scopus http://www.scopus.com/home.url

2. baza manneix Web of Science http://apps.webofknowledge.com/

3. baza JAaHHBIX IIOJIHOTCKCTOBBIX AKaJACMHUYCCKUX JKYPHAJIOB Kuras
http://oversea.cnki.net/

4. DnexktponHas Oubnmoreka mauccepranuii Poccuiickoil rocymapcTBeHHON
oubnuoteku http://diss.rsl.ru/

5. Dnexrponnsie 60a3bl nanubix EBSCO http://search.ebscohost.com/

6. Mup wmaremMarnueckux  ypaBHeHMid. Kuurm mo  mareMmaruke
http://eqworld.ipmnet.ru/ru/library/mathematics/probability.htm

/. MaremaTnueckoe MO/JIEJIMPOBAHUE
https://dic.academic.ru/dic.nsf/ruwiki/1028588
8. Xypnan «MaremaTnueckoe MOJIEJIUPOBAHUE)

http://www.mathnet.ru/php/journal.phtml?jrnid=mmé&option_lang=rus

9. MaremaTndeckoe MozenupoBanue. Kak BBIYHCIUTEIbHBIE METObI
MEHSIOT ku3Hb https://postnauka.ru/courses/84608

10. Maremartuueckoe MOJICITUPOBAHNC B Matlab
https://matlab.ru/solutions/tech-calc/mathmod

IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTMH
U IPOrPaAaMMHOI0 o0ecneYeHus

| Ne n/m | Mecto PacIoI0KeHUs! | IlepeyeHb MPOrpaMMHOro odecnevyeHust



https://lib.dvfu.ru:8443/lib/item?id=chamo:750137&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%281786%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%281786%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:268526&theme=FEFU
http://www.scopus.com/home.url
http://apps.webofknowledge.com/
http://oversea.cnki.net/
http://diss.rsl.ru/
http://search.ebscohost.com/
http://eqworld.ipmnet.ru/ru/library/mathematics/probability.htm
https://dic.academic.ru/dic.nsf/ruwiki/1028588
http://www.mathnet.ru/php/journal.phtml?jrnid=mm&option_lang=rus
https://postnauka.ru/courses/84608
https://matlab.ru/solutions/tech-calc/mathmod

KOMNBIOTEPHO  TEeXHHWKH,  Ha
KOTOpOii YCTAHOBJICHO
NMpOrpaMMHOe obecnevenue,

KOJINYECTBO pabounx MecT

690922, Ilpumopckuil kpa#, T.
Bnapgusoctok, octpoB  Pycckuii,
nonyoctpoB  CamepHblif, IOCEIOK
Asike, 10, koprrye D, aym. D945.

VYuebOHast aymuTopusl s IPOBENCHHS
3aHATHI JIEKIIMOHHOT O THIIA,
TPYNIIOBBIX M WHIWBHIYaJBHBIX
KOHCYJbTAIMH, TEKYIIEro KOHTPOJIs
Y TIPOMEXYTOUYHON aTTeCTalUH.

Microsoft Office - muuensus Standard Enrollment Ne
62820593. arta oxonuanwus 2020-06-30.

690922, Ilpumopckuii kpa#, T.
BnanuBoctok, octpoB  Pycckui,
nonyoctpoB  CamepHblii, MOCEIOK

Asixe, 10, kopmye D, ayn. D549.
VYuebHas ayquTopus AJIs MPOBEACHHUS
3aHSITHH JICKIAOHHOTO THIA,
TPYNIOBBIX W WHIUBUIYATbHBIX
KOHCYJIbTAllMi, TEKYIIEro KOHTPOJsI
U IPOMEKYTOYHOH aTTeCTaIIUH.

Microsoft Office - munensust Standard Enrollment Ne
62820593. lata oxonyanus 2020-06-30.
Ponutensckas nporpamma Campus 3 49231495.
Toproesiit mocpeanuk: JSC "Softline Trade" Homep
3aka3a Toproeoro nocpeaauka: Tr000270647-18.
Photoshop CC for teams All Apps ALL Multiple
Platforms Multi European Languages Team
Licensing Subscribtion Renewal NeDA-667-17 ot
08.02.2018. 07,

Adobe Creative Cloud for teams All Apps ALL
Multiple Platforms Multi European Languages Team
Licensing Subscribtion New Konrpakt NeDA-667-17
or 08.02.2018.

ESET NOD32 Secure Enterprise Kontpakt NeDA-
091-18 or 24.04.2018.

AutoCAD Electrical 2015. Cpok nefcTBus TULIEH3NH
10.09.2020. Ne noroopa 110002048940 B uuHOM
kabunaeTe Autodesk. +2
CyOnMLIEH3MOHHOE  COTJIALICHUE
2906/1 ot 29.06.2012.

Blackboard Ne

V. METOAMYECKHE YKA3AHUA
11O OCBOEHMIO JUCIIUIIJIMHBI

JlucuuIuiiHa u3ydaeTcss B CICAYIOIIMX OpPraHU3aIllMOHHBIX (GopMax: JICKIUH,

NPAKTUYECKUE 3aHIATUS U CAMOCTOSITeNIbHAS paboTa acrupaHTa. ACIUPAHT JIOJKEH

IUIAHUPOBaTh  TpadUK  CaMOCTOSATENBHOW  PabOTBl 1O  AWCHHUIUIAHE |
MPUACPKUBATHCS €TO.
OcHoBHOM  (opMOIT  CaMOCTOATENIbHONW  pabOThI ~ aclupaHTa  SBISETCS

BBITIOJIHEHUE MPOEKTA, & TAKKE MOJArOTOBKA JOKJIAIOB JUISI IPAKTUYECKUX 3aHATUMN.

K mpaktuueckuMm 3aHITHSIM CIEAyeT TOTOBUTHCA. JlJIs ATOro HEOOXOAMMO
3HaTh MpOrpaMMy Kypca M PEKOMEHJIOBaHHYIO JuTepatypy. HeobOxoanmo
MOBTOPUTH OCHOBHBIE pa3feibl TaKUX KypcoB, Kak «/luddepennmanbupie
ypaBHEHUS», «YPaBHCHHUS MaTEMaTUYECKON (DU3UKM»», YTOOBI OCBAaMBATh HOBBIN
Matepuan 6omnee 3QdeKkTuBHO. ACTUpPaHTy HEOOXOIMMO aKTUBHO y4acTBOBATHh B
HEe O00sThCA 3aJaBaTh BOMPOCHI

JIACKYCCHUAX, [pENoJaBaTello U JIpYruM



Y4aCTHUKaAM.

Kontpons 3a

BBIITOJIHCHUEM

CaMOCTOSITEIbHOM ~ pabOTBl  acHupaHTa

MMPOU3BOAUTCA B BHJAC KOHTPOJIAA KaXXJAOIO OTalla pa6OTBI, OTPAKCHHOTO B

AOKYMCHTAallUU, U 3allIUTHI IIPOCKTA.

nonyocTpoB CanepHbIi, MOcenoK AsKC,
10, xopnyc D, ayn. D549.

VYueOHast ayauTopus Jisi MPOBENCHHS
3aHATUH JEKIMOHHOTO THUIA, TPYIIOBBIX
U WHIUBUAYANbHBIX  KOHCYJIBTAILIMH,
TEKYIETO KOHTPOJS U IPOMEKYTOUHOM
aTTeCTalllH.

VIl. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUIIINHBI
Ne m\n HaumeHoBaHue crieqUATBHBIX* OcCHaIEHHOCTH CelHATbHBIX NIOMEIeHHI 1
NOMeLIeHUI ¥ MoMeleHn i I TOMeELIeHHI /ISl CaMOCTOSITeJIbHOM padoThI
CAMOCTOSITeTIbHON PadoThI
1. 690922,  Ilpumopckuii  Kpaif, r. | MyapTumenuiiHoe 00opyJoBaHuE:
BnanuBocTok, OCTpOB Pycckmnit, | Dxpan npoekunonHblii ScreenLine Trim White Ice 50 cm
nonyoctpoB CarepHblii, mocenok Asikc, | yepHas KaiimMa cBepxy, pasmep paboueii obmactu 236x147
10, xopnyc D, ayn. D945. cm 1 m;
VYueOnast ayauropus aus mposeneHus | Jlokyment-kamepa Avervision CP355AF - 1 wi;
3aHATHH JIeKIMOHHOro THma, rpynnosbix | JKK-nanens 47", Full HD, LG M4716 CCBA - 1 wT;
U MHAUBUAYANbHBIX  KOHCYJbTauuil, | MynpTumenuiiaelii npoexkrop Mitsubishi EW330U, 3000
TEKyIero KoHTposs u npomexyrouHodt | ANSI Lumen, 1280x800 - 1 mt;
aTTeCTalllH. CereBas Bujeokamepa Multipix MP-HD718 - 1 .
2. 690922, IIpumopckuii Kpap, r. | KommerorepHslii knacc:
BiaauBOCTOK, OCTPOB Pycckuit, | Mono6iok lenovo C360G-i34164G500UDK — 15 miT.

MynbTumenuitHoe 060pyAoBaHUE:

Okpan npoekiuonnsli ScreenLine Trim White Ice 50 cm
uepHas Kaiima cBepxy, Microsoft Office - muensus
Standard Enrollment Ne 62820593. Jlata oxonuanus 2020-
06-30. pa3mep paboueii obnactu 236x147 cm - 1 wiT;
Jokyment-kamepa Avervision CP355AF - 1 mit;
KK-manens 47", Full HD, LG M4716 CCBA - 1 wr;
MynbeTMenuitaelid mpoekTop, Mitsubishi EW330U, 3000
ANSI Lumen, 1280x800, CereBasi Buaeokamepa Multipix
MP-HD718" - 1 .




MMHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOM ®EJIEPALIMU
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Ilnan-rpauk BbINOJHEHHUSA CAMOCTOATEIbHON PadOThI 110 JUCHMILINHE

3 cemecTp
Ne aTa/CpoOKH Bcero ®opma
A P Buaer CPC P
n/n | BBLINOJHEHUS YacoB | KOHTPOJIsI
1. 1-5 nepens | M3yueHue TeopeTuyeckoro marepuana temel 1 | 4 Cobecenon
0ByueHIs IO JICKITUSIM, PEIICHHUE 3a/1a4 aHue
2. H3yuenne TeoOpeTHUECKOTO MaTepraiaa TeEMBL 2 | 6 CobOecenoB
6-11 Hemens yi p p 4
IO JISKIIUSIM, PEIIeHUe 3a1a4 aHue
00y4eHUs
12-17 nvenens | M3ydeHne TEOPETUUIECKOTO MaTepuana TeMsbl 3, | 6 Cobecenon
3. 00y4yeHUs 4 1o nexuusiM, perieHue 3aaad aHue
18 wenens [ToaroroBka K 3aueTy 2
4,
5. BCEI'O 18
4 cemecTp
Ne aTa/cpoKu Bcero ®dopma
A P Buanr CPC P
n/nm | BBLINOJHEHUS 4acoB | KOHTPOJs
6. 1-9 menmens | M3ydyeHue TeopeTnyeckoro Mmarepuaia tem 5-7 | 18 Cobecenon
0byueHHs 10 JICKITUSM, PEIICHUE 3a/1a4 aHue
7. H3yuenne TeopeTHUECKOro Marepuaia TeM 8- 18 CobecenoB
10-18 Henens i p P a
10 no nmekmusaM, pereHue 3aaad aHue
00y4eHUs
[ToaroToBka K 3K3aMeHy 18
8.
1. BCEI'O 54

PexomMeHaanuu no caMmoCcTOATEIbHON padoTe CTYICHTOB

Pexomenaanuu no padore ¢ aurepaTypou

Jlns 6onee 3gpheKTUBHOTO OCBOSHHS M YCBOSHHS MarepHuania PeKOMEHTYeTCs

O3HAKOMHUTBCA C TCOPCTHYCCKUM MATCPHAJIOM IIO TOW WJIM HHOM TEME a0




MPOBEICHUS TPAKTUYCCKOTO 3aHATHA. BCIO ydeOHYIO0 JTUTEpaTypy KelaTelbHO
U3yYaTh «IOJ KOHCTICKT.

Ilens HammcaHWs KOHCTIEKTA MO JUCIHMIUIMHE — C(POPMHUPOBATH HABBIKU I10
MIOUCKY, 0TOOPY, aHAIMU3Y U (POPMYTUPOBAHUIO YUeOHOTO MaTepuasa.

Paboty ¢ TeopeTMUecKMM MaTepuaioM IO TEME MOXKHO IPOBOIUTH IIO
CIIEAYIOIIEN CXEME:

- Ha3BaHUE TEMBI;

- [IEJTU M 33]1a41 U3YYCHUS TCMBI;

- OCHOBHBIC BOIIPOCHI TEMBI;

- XapaKTEePUCTHKAa OCHOBHBIX IMOHATUH M ONPEIACICHHUH, HEOOXOMUMBIX IS
YCBOCHMSI JTAHHOW TEMBI,

- KpaTKHe BBIBOJbI, OPUCHTUPYIOUIME HA OIPEICICHHYI) COBOKYITHOCTH
CBEJICHUI, OCHOBHBIX HJICH, KJIIOYEBBIX IIOJIOKCHHUH, CHUCTEMY J0Ka3aTelIbCTB,
KOTOPBIC HEOOXOUMO YCBOUTD.

[Ipu pabGoTe Hax KOHCIEKTOM O0S3aTEIbHO BBISBISIOTCS M OTMEUYAIOTCS
TPYIHBIE JUIsI CaMOCTOSITENIBHOIO HW3YYEHHUS BOMPOCHI, C KOTOPHIMH YMECTHO
oOpaTUThCS K TMPEMNOJaBaTeN0 IPU TOCEIIEHUH KOHCYJIbTAIMi, Jubo B

HWHINBUAYAJIbHOM ITOPSAIKEC.

MeToaudeckue YKa3aHusd 110 MOAT0TOBKE K IPAKTHYCCKHUM 3aHATUAM

[ToArOTOBKY K KaXXIOMY MPAKTUYECKOMY 3aHSATUIO KAl CTYAEHT AOJIKEH
HayaTh C HW3YYEHHUS TEOPETHYECKOrO0 MaTepuaia U O3HAKOMJIEHUS C IUIAHOM,
KOTOPBIM OTPAXKAET COJAECPNKAHUE MPEII0KCHHON TeMbl. Bce HOBBIE MOHSATHUS IO
M3y4aeMoi TeMe HEOOXOUMO BBIyYUTh HAU3YCTh U BHECTH B TJIOCCAPHI, KOTOPBIH
11e7eco00pa3HO BECTH C CAaMOT0 Havaia u3ydeHus Kypca. Pe3ynbrar Takoi paboThl
JIOJDKEH TMPOSIBUTBCS B CIIOCOOHOCTH  CTyJ€HTa CBOOOJHO OTBETUTh Ha
TEOPETUUECKUE BOIMPOCHI IO TEME 3aJaHus, NPABWIBHOM  BBIIIOJHECHUU
nabopaTopHOU pabOTHI.

B mpormecce mpakTHYecKOTro 3aHATHS CTYICHT JOJDKEH CO37aTh TpeOyeMblit

AJOKYMCHT C IIOMOIOBIO IIPCAIAracMoro IporpaMMHOro CpciacTrBa W BBIIIOJHUTDL



TpeOyeMble B 3alaHUU ONepaluu, J100 MOArOTOBUTh K TUCKYCCUU TEOPETUUECKUIN

MaTepuai 1o IpeIoKEHHON TEME.

Kpurtepuu oueHku 1a00paTOPHBIX(MPAKTHYECKUX) padoT

— 100-86 - BbITIONHEHBI BCE 3aJaHUsS MPAKTUUECKON (J1abopaTOpHOIA)
paboOThI, CTYICHT YETKO M 06€3 OIIMOOK OTBETHII HAa BCE KOHTPOJIbHBIE BOIIPOCHL.

— 85-76 - BBINOIHEHBI BCE 3aJ]laHUs MMPAKTUYECKOU (J1ab0paTOpHOil) paboThI;
CTYJICHT OTBETHJI Ha BCE KOHTPOJILHBIE BOIIPOCHI C 3aMEUaHUSIMU.

— 75-61 BBINOJIHEHBI BCE 3aJlaHus MPAKTHUECKOH (1abopaTopHOif) paboThl €
3aMEYaHUsMHU; CTYJICHT OTBETHJI Ha BCE€ KOHTPOJILHBIE BOIIPOCHI C 3aMEYaHUSIMH.

- 60-50 GamiOB - CTYIEHT HE BBINOJHWJI WX BBITOJHWI HENPaBHIBHO

3a/IaHUsl TIpaKTHYeCKOW (1abopaTopHOi) paboThl, CTYACHT OTBETHJI Ha

KOHTPOJIBHBIE BOIPOCHI C OIIMOKAMH WM HE OTBETWJI HAa KOHTPOJILHBIE

BOTIPOCHI.



[Ipunoxenue 2

MMHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUIMCKOM ®EIEPALIUU
®enepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHHE BBICIIIETO
o0pa3zoBaHus

«/lanbHEeBOCTOUYHBIN (peaepabHbIH YHUBEPCUTET)
(AB®DY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/J OHNEHOYHBIX CPEACTB

10 JTUCHHUILINHE «YnpaBiieHUue CHCTeMaMH € pacnpeeeHHbIMH apaMeTpaMmu»
Hamnpasnenue noarorosku 09.06.01 Ungpopmamuka u eviuuciumenvHas mexHuxka

[poduns «Juddepenyuanvusie ypasnenus, Ounamuyeckue cucmemsl U ONMUMATbHOE
ynpaenenuey»

®dopma MoaroToBKH (0O4HAs/3a09HAasN)

BaaauBocTok
2018



IHacmopt ®OC

Kon u ¢popmynupoBka Atanbl GOPMUPOBAHHSI KOMIETEH N
KOMIIETeHIHH
METO/IbI HCCIICIOBAHUS IPOIIECCOB U SBJICHUH,
OIIK-1 Bnanenue 3Haer COCTABJISIIONIUX COJEPKAHHE TIPUKIIATHOM
METOAOJIOTHEN MaTeMaTHKH ¥ HHQOPMATHKHY.
TEOPETHICCKHUX U
AHAIM3UPOBATh MATCMATHIECKHUE MOJICIIH, pabOTaTh B
IKCIICPUMEHTATBHBIX Vmeer
. 3IEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX
UCCIICIOBAHUI B
061aCTH METOJAMH UCCIICAOBAHUSI IPUKIIATHON MATEMATHKH U
npodecCHORATBHOfH Bianeer UH(OPMATUKH, COBPEMEHHBIMU HH(OPMALIMOHHO-
eSTETBHOCTH KOMMYHHUKAIIHOHHBIMH TEXHOJIOTHSIMHU B 00aCTH
MPUKIIAHON MaTEMaTUKK ¥ MHPOPMATHKH
I1K-4 Cnoco6HOCTS K Crpareruto NpuMeHEeHHs TPOrPAMMHBIX ITPOYKTOB
paspaboTke u 3Haer JUIs 00paOOTKK U UHTEPIIPETALIUN JAHHBIX C
000CHOBaHHIO MPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOT Ut
KOMILICKCOB CO3/1aBaTh ¥ aHAJIU3UPOBATH CYLIECTBYIOLIHE
npoOIEMHO- YHCIIEHHBIE AJITOPUTMBI PEIIEHHS
OpHUCHTHPOBAHHBIX VMmeer nuddepeHIMaTbHBIX YPABHEHU M, HHTEPIPETHPOBAT
HpOrpaMm JUist MOJTyYEHHBIE PE3YJIbTAThI C MPUMEHCHUEM
KOMITRFOTCPHOTO KOMITBIOTEPHBIX TEXHOJIOT I
MOICTHPOBAHHS
MpeIMETHBIX 0GacTeit . HaBbIKaMu IPUMEHEHUSI COBPEMEHHBIX
W IPOBE/ICHIST Braxcer MIPOTPaMMHBIX MTPOTYKTOB JIsl 0OpabOTKH U
e — MHTEPIIPETAINH JAHHBIX C IPUMEHEHHEM
KCTIEPUMEHTOR KOMITBIOTEPHBIX TEXHOJIOTHIA

3 cemecTp
No| Kontposupye | Koabl, HaUMEHOBAaHUE U ATAIIbI O1ieHOYHBIE CPE/ICTBA
MBbIE pa3Iebl (hopMHpOBaHUS KOMITETEHITHI TEeKYITUH IIPOMEKYTOYHAs
1| / TeMBbl KOHTPOJIb aTTecTanus
[ | mucuunIMHLL
1|
1 | Temsr 1-4 OIIK-1 ITIK-4 YO-1 3ader, Bonpocsl 1-12
CobecenoBanue
3Haer
3austue 1 OIIK-1IIK-4 VmMeerT I1P-11 3ader, Bonpockl 1-12
Bnaneer pacyeTHo-
rpaduueckast
3aj1a4a




4 cemecTp

OIIK-1 IIK-4 3Haer YVO-1 DK3aMeH, BOIPOCHI
CobecenoBanue | 1-12
3 | Temsr 5-10
3ansarue 2-3. | OIIK-1 [1K-4 Ymeer DK3aMeH, BOIIPOCHI
I1P-11
Bnageer 1-12
pacyeTHo-
4
rpaduueckas

3a/a4ya

IlIkaj1a oeHUBaHUSA YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHUU I

Kon n Jranbl (OpMHUPOBAHUSA KpUTepUu MoKa3aTean
dopmysup | KoMIeTeHUUH
OBKa
KOMIIEeTEeHI]
70
OIIK-1 METO/IbI CdopmupoBaHHbIS CriocoO6HOCTh
Bnanenue 3HAET HCCJICAOBAHU IPEJCTABIEHUd O METOoAax | 1aTh OTBETHI
meTozonory | (mopor | MPOUECCOB U ABICHUW, | yocnenopanmst MpOLECCOB U | HA BOIPOCH
. o COCTaBJISIOIINX .
eit OBBIi SIBJICHUH, COCTaBJISIOLIUX | O
coJiepiKaHue .
TeOpeTHIeC OBEH . coJiepiKaHue MIPUKIJIATHOM | CYILIECTB
p M MIPUKIaTHOM Acp p a ym yiom
KHX U b) MATEMATHKHA 1 MaTEeMaTHKU U UHPOPMATUKH | UX METOJaX
9KCIIEpUMCH nH()OPMATUKH.
TaJIbHBIX aHAJIU3UPOBATH Ymenue aHanu3upoBath | CriocoOHOCTD
HUCCIIENOBAH | yMeEEeT MaTCeMaTH4YCCKHUC MaTeMaTHU4YeCcKue MOJEIN HauTH
uii B (npoxs | MOZCIH, paboTath B VMmenue paboTrarhb B | HY)XHBIE JUISt
. | DIEKTPOHHO-
obnactu WHYTBIN AJICKTPOHHO-OMOIMOTEYHBIX | peIICHUs
) OMOIMOTEYHBIX
npodeccuo CHCTEMAX CUCTEeMax 3a/1a4
HaJIbHOU METO/IbI
NEeSITENLHOC MeTOaMH Ycnemnoe u | CmocoGHOCTH
TH HACCICAOBaHUA CHUCTEMaTHUYECKOE MOSICHUTH
NpUKIaiHON npUMeHeHue METOJIOB | BBIOOP
MaTEeMaTHKH U
UCCIIEIOBaHUS METOJIOB
Blajzee | HHOOPMATUKH, .
aMEHTaJIbHON u
T COBPEMEHHBIMU (bynname 0
(BbICOK MH(OPMALHOHHO- MPUKIIATHON MaTeMaTHKH
1/1171) KOMMYHHKAallMOHHbIM Ycnemnoe u
U TEXHOJIOTUSIMU B CUCTEMAaTHUYECKOE
00IacTH MPHUKIAHOM IIPUMEHEHHUE  COBPEMEHHBIX
MaTEeMaTHKH U HH(OPMAITHOHHO-
UH(POPMATUKH
KOMMYHHUKAIITHOHHBIMHU




TEXHOJIOTUM B o0Oiactu

MaTEMATUKHU U MCXaHUKN

I11IK-4
CnocoOHoc
Tb K
pa3paboTke
nu
000CHOBaHH
0
KOMIIJICKCOB
poOIeMHO-
OPUEHTUPOB
AHHBIX
porpamMmm
JUTST
KOMIIBIOTEP
HOT'O
MOJICJINPOB
aAHUA
MIPEIMETHBI
X obnacrei
u
MIPOBEICHUS
BBIUHCIIUTE
JIBHBIX
AKCIEPUMEH
TOB

3HAeT Crpareruto 3HaHUE ctpareruil | Cnoco6HOCTh
(mopor | NPUMCHCHUS NIPUMEHEHUS METOJIOB | JaTh OTBETHI
oBpiii | TPOTPAMMHBIX 00pa0OTKU M MHTEPIPETALUH | HA BOIIPOCH
MPOJIYKTOB JJIst
YpOBEH JAaHHBIX C  [PUMEHEHHEM
00paboTku U _
b) e KOMITBIOTEPHBIX TEXHOJIOTHIA
JAHHBIX C
IPUMCHEHHUEM
KOMITBIOTEPHBIX
TEXHOJIOT Ui
yMeeT | CO3/1aBaTh U YMenue CO3/1aBaTh U | CIIOCOOHOCTD
(mpoxs | AHAIU3MPOBATH aHaJIN3UPOBATH pa3zpaboTaTh
uHyThI | CYIIECTBYIOINC CYLIECTBYIOIUE YHCIEHHbIE | MU BBIOPATH
) HHCIICHHBIC QITOPUTMBI peIIeH s | CYIIECTBYIONI
QITOPUTMBI PEIICHUS
T (EpeHTHATHHBIX T depeHnnanbHbIX ue
YpaBHEHUH, YpaBHCHUM, YHUCJICHHBIC
UHTEPIPETUPOBATH WHTEPIPETHPOBATH AJITOPUTMBI
TOJTyYCHHBIC MOJTYYCHHBIE PE3YNIbTAThl C
pe3ynbTaThl € IIPUMEHEHNEM
TIPUMCHCHHEM KOMITBIOTEPHBIX TEXHOJIOTHI
KOMITHFOTEPHBIX
TEXHOJIOT Ul
Branee | HaBbikamu VYenenrnoe " | CI0COOHOCTH
T OPUMCHCHUA CUCTEMATUUYECKOE BJIAJACHUE | IPUMEHUTH
(BbIcOK | COBPEMCHHBIX COBpPEMEHHBIMH IPOrpPaMMHBEI
. MIPOrPaMMHBIX
ui) IPOrpaMMHBIMH TIPOJIYKTAaMH | € CPeICTBa
MIPOJIyKTOB IS 6036
06paGOTKH 1 JUTSE 00paboTku u | ans
MHTEPIPETALNN UHTEPIIPETAllMM  JaHHBIX C | IPOTpaMMHUP
JOaHHBIX C IIPUMEHCHUEM OBaHUA
IpPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTUI | YUCJIEHHBIX
KOMITBIOTEPHBIX METOJIOB
TEXHOJIOT Uil

KOMILTEKCHI OHEHOYHBIX CPEJICTB
JUISI TEKYIIEN ATTECTALIIN

Tembl pedepaToB, 10KJIa10B, COOOIEHU I

10 ANCHUITIIIMHEC «Yr{paBneHI/Ie CUCTCMaMU C paCIIpPCACICHHBIMU IIapaMETPaAMM»

1. TlpocTeiimas 3aga4ya KJIacCCUYECKOT0 BAPUALIMOHHOT'O UCUUCIICHHUS.

VYpaBuenue Diinepa. Jlemma [[ro6ya — Peiimona.

2. 3amada 0 OpaxmCTOXpOHE: PEIIeHne U 000CHOBAHUE.




3. 3agaua bonbua (BeKTOpHBIN ciayyail). Y ClIOBUS TPAaHCBEPCATBHOCTH.

4. Jlemma o cTpykType (DyHKIIMOHAIA HA IPSIMOM MPOU3BEACHUN
MIPOCTPAHCTB.

5. Teopema o akrop-nmpocTpaHcTBe OaHAXOBa MPOCTPAHCTRA.

6. Teopema banaxa o0 o6patHOM omneparope (hopmynupoBka). Teopema
0 MpaBoM 00paTHOM OIepaTope.

7. Bropas Teopema otaenumoctu (hopmynupoBka). Teopema o
HETPUBUAJILHOCTU aHHYJISATOPA.

8. JlemMma 0 3aMKHYTOCTH 00pa3a.

9. Teopema 00 anHynsTOpE SA/pA.

10.ITpousBoansie no ['ato, @pernie u crporas auddepeHIUpPyeMOCTb.
CooTHouieHust Mexay HUMU. TeopeMa 0 Cyneprno3uiuu
(popmynupoBka).

11.TTpunnmn Jlarpanka Jj1s TIIaJAKUX 337124 C OTpaHUYEHUSAMH THTIA
paBEHCTBA.

12.Meton MuOxuTene Jlarpanxka ass raikux KOHEYHOMEPHBIX 3a/1ay.

13.Beimykibie skcTpemanbHble 3anaun. Teopema Kyna —Takkepa.

14.3anaum Jlarpanxa v ONTUMATBHOTO YIIPaBJIEHUsS: OCHOBHbBIE
onpenenenus. DopmanbHbIN BEIBOJ MPUHITUIIA MAKCUMYMa U3
npuHiuna Jlarpanxa.

15.TTpumep bosiblia 0 HE CYIIECTBOBAHUU PELICHUSI BAPUAIIMOHHOMN
3agaun. CyleCTBEHHOCTh YCJIOBUS MOTYHENIPEPHIBHOCTH CHU3Y
OTHOCUTENBHO CJIa00H CXOJUMOCTH B TEOPEME CYLIECTBOBAHUS.

16.I1pumep BeitepmiTpacca o HeCylecTBOBAaHUH PEIICHUSI BAPUAITMOHHON
3agaun. CyllleCTBEHHOCTh YCIOBUS CEKBEHIIMAIBHOM c1aboi
3aMKHYTOCTH MHOKECTBA OTPAHUYEHUN B TEOPEME CYIIECTBOBAHUSI.

17.1IpumMep rapMOHHMYECKOTO OCHMIIISITOPA O HE CYIIECTBOBAHUU PEIICHUS
BapuallMOHHOMU 3a7a4uu. CylIeCTBEHHOCTh YCJIOBUSI KOOPLIUTUBHOCTH

3aJa41 B TCOPCMC CyIICCTBOBAHMA.



Bonpocsl 111 KOJLJIOKBUYMOB
10 AUCUUILIMHE «YIIPaBICHUE CUCTEMAMHM C PACIPEACIICHHBIMU IapamMeTpamMm»

PA3JIEJI 1. OcHOBBI TEOpUHU BapUALIMOHHBIX.

[Ipocrenmas 3a1a4a KJIACCUYECKOTO BAPUALMOHHOTO UCUUCIIEHUS.
JlemMma [[ro0ya-Peiimona.

VYpaBHeHue Jitiiepa.

3amaua boabna.

VYpaBHeHue Diliiepa U yCIOBUE TPAHCBEPCAIBHOCTH.

Teopema o pakrop-npocTpancTBe GaHAXOBA MPOCTPAHCTRA.
dopMyITUPOBKA TEOPEMBI OTICTIUMOCTH.

JlemMma o HCTPUBHUAJIBHOCTHU AHHYJIATOPA

© © N o o0 &~ w D E

JlemMa o ipaBOM OOPaTHOM.
10.JIemma o 3aMKHYTOCTH 00pa3a.
11.JIemma 00 aHHYyJISITOpE SApA.
12.0mnpenenenve mpousBoaHbx [ato u @peme a8  oToOpakeHU
0aHaxXOBBIX MPOCTPAHCTB.
13.Crporas nuddepeHIupyemMocTb.
14. Teopema o Cynepno3uIUu.
PA3JIEJI 2. CymiecTBOBaHME PEIICHU 3a/1a4 yIIPABICHUS.
1. ®yHKIIMOHAIBHBIE TPOCTPAHCTBA U KPAeBbIE 3a1aUH.
2. AGCTpaKTHBIE SKCTPEMAJIbHBIC 3a/1a9H.
3. JluneliHbIie cTalMOHAPHBIC SKCTPEMAIbHBIC 3a1a4H.
4. 3amaur ONTHUMAIBHOTO YIPABICHHS IS JIMHEHHBIX TapaboIrmdecKux
YPaBHEHHM.
5. KecTkoe ynpaBieHue.
PA3JIEJI 3. Cucrema ONTHMAJIBHOCTH JJI 3aJa4  ONTHMAaJIbHOIO
yIpaBJI€HUS.
1. Ipunnun Jlarpanxa a5 aOCTpakTHOM 3a7jauH.

2. JluHeiHbIe peTyIspHBIC CTAIlMOHAPHBIC 33/1a4H.



3. JluneiiHble peryaspHble SBOTIOLMOHHBIC 3a1a4H.
4. Ontumuzanus B 3aaade Komm as oneparopa Jlamnaca.

5. 3agauu ynpasnenus 1is cuctembl HaBpe-CToKca.

KomIuiekT 3a1anuii 1JI KOHTPOJIbHON padoThI

10 JUCHUITIINHE «yrlpaBJIeHI/Ie CUCTCMaMU C paClIpCaACIICHHBIMUA IIapaMeTpaMu»

BapuanT 1

1. Ilycte Y, — pemenne audQepeHInanbHoro ypaBHEHHS L[y]:O.

[lokazath, 4TO BBeJAEHUE HOBOM HCKOMOW (QyHKIUU U = y/ Y, TpHUBOIHT K

,ZII/I(i)(I)epeHIII/IaHLHOMy YPaBHCHHIO, JOITYCKAOIICMY IMOHMKCHHUC ITIOPAAKA.

2. Hamucatp ypaBHEHHME JHMHHHM, Ha KOTOPOW MOTYT HAXOJIUTbCA TOYKH
nepern6a rpaduKoB penieHu ypaBHEHUS y’ = f (X, y).

3. Hamucarp ypaBHeHHE JMHUM, HAa KOTOPOM MOTYT HAXOJUTHCA TOYKH
rpavKoOB pelIeHuil ypaBHEHUS y’ = f (X, y), COOTBETCTBYIOIIMEC MaKCUMyMaM H

MHUHHUMYMaM. Kak otanuuts MAaKCHUMYM OT MI/IHI/IMYMa?

4. Jlunentnoe auddepeHMaibHOe ypaBHEHHE OCTAHETCS JIMHEWHBIM IpHU
3aMEHE HE3aBUCUMOM MEPEMEHHON X = (o(t), rae GyHKIus (D(t) MIPOU3BOJIbHAS,

HO nuddepeHpyemas J0CTaTOYHOE YUCIO pa3: Jloka3aTh 3TO YTBEPKICHHUE IS
JTUHEHHOTO MU} PEpEeHIINATBHOTO ypaBHEHUS BTOPOTO MOPSIKA.
5. Jloka3zath, uTOo JHHEHHOE aHddEepeHIINaTILHOS YpaBHEHHUE OCTaeTCS

JTUHEHHBINA MPU IPe0OPa30BaHUU UCKOMOHN (QYHKIIUU
y=a(x)z+ B(x).
3necb Z — HOBas WckoMmas (QyHKIUA, (X) u [ (X) — MPOU3BOJIBHBIE, HO

JI0CTaTOYHOE YHCIIO pa3 AuddepeHmpyembie GyHKITUH.

6. CocTaBuTh 00Iee .pentenne ypasHeHus Y + p(X) y =0, ecnn uzBecTHO

HCHYJICBOC 4aCTHOC PCIICHUC yl 9TOro ypaBHCHHUAI.



/. Tloka3aTp, 4TO NPOU3BOJIbBHBIE ABAXIbl IUpPepeHurpyembie (yHKIHH

yl(x) u yz(x) SBJISIIOTCSL  PELICHUSIMU  JIMHEHHOTro  JauddepeHnanbHoro

YpPaBHCHHUA.
Y Vi Y,
Yy, Y3=0
y' oy Y,

8. COCTaBHTb OIHOPOIHOE JHMHEiHOE AU(M(EPECHIHANBHOS YPABHEHHE

2

BTOPOT'O TOPSIIKA, UMeroliee pemenns Y, = X, Y, = X".

2 o
HOKa?)aTB, qTo q)YHKHI/H/I X u X JIMHCUHO -HC3aBHCHUMBI B I/IHTepBaJIe
(—oo, oo).

V6enuThesa B TOM, 4TO ONPENENUTENL BpoHCKOro st 3THX (yHKIUM paBeH
ayno B Touke X =0. [loyeMy 3TO He MPOTHBOPEUHT HEOOXOIUMOMY YCIOBHIO

JIMHEWHOM HE3aBUCUMOCTHM CHUCTEMbl PEIIEHWH JUHEWHOTO OJHOPOJHOIO
mudepeHIaaTbHOTO YpaBHEHMS ?

9. Haiitu ob1iee perieHrne HEOJHOPOAHOTO JTUHEHHOTO AuddEepeHITNATBEHOTO
ypaBHEHHUS BTOPOTO TMOPSIAKA, €CIIM U3BECTHBI TPU JIMHEHHO-HE3aBUCUMbBIC YaCTHBIE
ero pemeHus Y,, Y, u Y,.

10.{okazaTp, 4TO ISl TOTO YTOOBI JIFDOOE pEIICHUE JTUHEHHOTO OJHOPOTHOTO

mudepeHITaaTbHOTO ypaBHEHUS c MOCTOSTHHBIMU ko3 bunmeHTaMu

YIOBJIETBOPSIJIO YCJIOBUIO lim y(x) = O, HEOOXOAMMO U JOCTATOYHO, YTOOBLI BCE
X—>+00

KOPHH XapaKTCPUCTHYCCKOI'O YpaBHCHHA HMMCIHN OTPHUIATCIIBHBIC ﬂeﬁCTBHTeHBHble

qacCTu.

Bapuanr 2

1. Ucxoas u3 onpeneneHus Npou3BOAHOM, 10Ka3aTh, YTO

a) MPOM3BOAHAS TIEPHOAUIECKOM auddhepeHupyeMoit GyHKIIHA eCTh

GyHKLIMS IepuoANYecKas;



0) npou3BoAHAs YeTHOM Au(depeHuupyeMoi GyHKINN €CTh (QYHKIHS
HEYEeTHas;

B) IPOMU3BOAHAS HEUETHOU AU pepeHIupyeMol PyHKIMH €CTh (PYHKIMS

qyCTHasd.

2. Jlokas3aTh, uTo ecnu GyHKuus f (X) nuddepennupyema B Touke X =0 u

f(0)=0, 10 £(0) = lim-*).

x—0 X
3. Jloka3ats, uTo npousBoaHas f '(O) HE CYIIECTBYET, €CIIU
xsin(1/x), x =0,
f(x)= ()
0, x=0.
4. JlokazaTh, 4TO MPOU3BOHAS OT PYHKIIUU
2 -
X“sin(1/x), x =0,
f (x)={ X SINEX)
0, x=0.

paspoiBua B Touke X = 0.

5. Jlokazath mpuOIMKEHHYIO HOPMYITY
Jva’+z~a+z/(2a), a>0, |z|= a

6. Uto MOXHO cKa3aTh O AN(dEPEHIHPYEeMOCTH CyMMBI | (X) +0 (X) B
TOYKE X = X, €CIIH, B OTOH TOYKE:

a) o¢yakmma  f (X) mupdepenuupyema, a  QyHkmus  ( (X) HE

maddepeHupyema;

6) obe dpynakmun f (X) u g (X) He TudhepeHIPyEMBI.

7. Ilycte ynkmms f(X) nnddepeHnupyemMa B Touke X, H f(XO);tO, a
bynakus  J (X) He guddepenmpyemMa B 2ITOoM Touke. JlokazaTh, dHTO
npousseneHue f (X) g (X) AByAeTCs HeANPPEPEHIMPYEMBIM B TOUKE X, .

8. Uto MOKHO cKa3aTh 0 AU(PEPEeHINPYEMOCTH MponsBeieHus | (X) g (X) B

MNPEANOI0KEHHUSAX 3a1aun ?



Paccmotpers npumepsl:

a) f(x)=x g(x)=|x, % =0;
f () =x g(X):{sm(l/x), X #0, .

0, x=0, =
o 1(x)=K, 9(x)=Ix]. % =0
f(x)=|x, g(x)=[x]+1 %, =0.
9. Haitru f'(0), ecnn f(X)=x(x+1)...(x+1234567).
10.Bepasuts mudpdeperan d’y ot cnoxmoii dymxumt Y| U(X) | uepes
npoussozubie ot Gynxunu Y(U) u middepennmanst ot dpynxmn U(X).
11.0yets Y(X) 1 X(Y) asaxast auddepenunpyemble B3auMHO OGpaTHbIE

¢ynkiuu. Beipazuth X" yepes y' u y".

Bapuant 3
1. Jloxasats, uto ¢ymxuus f(X)=X—SiNX monoronno Bospactaer Ha
ompeske: a) [0, 27]; 6) [0, 47| Cmenyer mu wu3 momoTomHoCTH
i bepeHupyeMoii GyHKITMH MOHOTOHHOCTh €€ IPOH3BOIHOI?
2. loxasats teopemy: ecru gynryuu @(X) u w(X) ougpepenyupyemsi na
ompeske [a, b] u @'(X)>y'(x) vxe(a, b), « ¢(a)=w(a), mo
o(X)>w(x) Vxe(a, b].

J1aTb TEOMETPUUECKYIO UHTEPIIPETALINIO TEOPEMBI.

YVkazaHue. HpI/I A0Ka3aTCIIbCTBC TCOPCMbI YCTAHOBUTL U HCIIOJIB30BATbh

MOHOTOHHOCTH pyHKIHH f (X) = (p( X) — l//( X) .

3. Jloxazatb HepaBEHCTBO 2X/ 7T <SIN X 1 Tpex cirydaes:

a) VX e (O, arccosg}
T



6) VX e arccosg, %}

B) VX €| 0, zj

JlaTh TEOMETPUUECKYIO UHTEPIIPETAIINIO HEPABEHCTBRA.

4. Hcxons w3 omnpeneneHnii MUHMMyMa M MAaKCHMyMa, J0Ka3aTb, 4YTO

byHKIMS
1/x2
f (x) _Jert, x# 0,
0, Xx=0
umeeT B Touke X =0 MunuMyM, a QyHKIHSA
/2
f (x) _Jxemh, X 0,
0, Xx=0

He umeer B Touke X = 0 skcrpemyma.
d. HccnenoBatb  Ha  3KCTpEMyM B TOYKE Xy GyHKIHUIO
n
f (X) = (X — Xo) (D(X) , CUMTasA, 4TO IIPOU3BOIHASA gD'(X) HE CYHIECTBYET, HO
byHKIMSA (p(X) HEIPEPBhIBHA B TOYKE X, H (D(XO) # 0, N.— marypanbHOE YKCIIO.

3
6. MccnenopaTh 3HAKM MakcuMyMmMa M MUHUMYMa QyHkumu X —3X+( u

3
BBIAICHHTB yCIIOBMs, npH KoTopblx ypaBHeHne X —3X+(0Q=0 wumeer a) tpu

Pa3IMYHBIX IEUCTBUTEIBHBIX KOPHS; 0) OJIMH JACHCTBUTEIbHBIA KOPEHb.

1. Onpenenuthb «OTKJIOHEHHE OT HYJIS» MHOTOWICHA
p(X) =6x>—27x* +36X—14 wua orpeske [0, 3], T. €. HAWTH Ha DTOM
OTpe3Ke HanboJbIlIee 3HaUCHUE PYHKITUU ‘ p(X)‘ :

8. VYcraHOBUTH yCIIOBHSA CYIIECTBOBAaHUS aCHMITOT Yy Tpaduka

palroHaIbHOM (DYHKIUU.



Bapuanr 4

sin X

1. Cuauras, yto QyHKUUS pasua 1 mpu X =0, nokaszare, 4To OHa

MHTErPUPYEMa Ha OTPE3KE [0, l].
2. Kakolii u3. uHTerpasioB 0oJbliie:

1 - 2 1 -
I(wj dX wmu jsmxdx?
X X

0 0

3. Iycte f(t) — HempepbiBHass (QyHKUMS, a (PYHKIUU ¢(X) " l//(X)

muddepenuupyemsole. JlokazaTs, 4To

d w(x)
o ) FOdt= [y () ]y ()= Fe(x) o' (x)
o(x)
4, Haiitn i]. e‘2 dt
dx 7

5. Haiitu Touku 3KcTpeMyMa GyHKIIHH

et dt.

O'—;X

6. Iycts f (X) — HenpephIBHAs NepHoaudecKas QyHKIHSA ¢ IEPUOAOM | .

JlokazaTp, 4TO

T f (x)dx :Il f (x)dx :%T f (x)dx

+a a

if(x)dx:—j f(x)dx n j f (x)dx=0.

0 -a



+1

i 2+ X
Yemy pasen unterpan | Sin‘ xIn > x dx?
—X
]

9. ITpu KakoM YCJIOBHH, CBsA3bIBarOIEeM Kodpduiuentsl a, 0, C unTerpan

Iax2+bx+c

3 ) dX sBnsercs pannoHanbHON (yHKIUEH?
X’ (x—1)

10. ITpu kakux 1enbIX 3HAYEHUSX N WHTErpanl I\/1+ x* dx BBIPAXKAETCA

AJIIEMEHTAPHBIMU () YHKIHUAMH.

BapuanT 5

1. Ilycte Y, — pemenne aupQepeHInaNtbHOro ypaBHEHHS L[y]=0.

[lokazath, 4TO BBEJAEHHUE HOBOM HCKOMOW (QyHKIUU U = y/ Y, TpHUBOIHT K

,ZII/I(i)(I)epeHIII/IaHLHOMy YPaBHCHUIO, AOITYCKAOIMICMY ITOHM)KCHUC ITOPAIKA.

2. Hamucath ypaBHEHHE JMHHH, Ha KOTOPOM MOTYT HaXOIUTHCS TOYKU
neperuda rpaduKoB perieHuid ypaBHESHUSI y’ = f(X, y).

3. Hamucatrp ypaBHeHHE JTWHUU, HAa KOTOPOHM MOTYT HAXOJIUTHCA TOYKH
rpauKOB pPEIICHUN ypaBHEHHS y’ = f (X, y), COOTBETCTBYIOIIIME MAKCUMyMaM U

MUHUMYMaM. Kak OTIIMYUTh MaKCUMYM OT MUHUMYyMa?

4, Jluneitnoe auddepeHmaibHoe ypaBHEHHE OCTAHETCS JUHEWHBIM IpHU
3aMEHE HE3aBUCHUMOM MEPEMEHHON X = go(t), rae QyHKIus gD(t) IIPOU3BOJIbHAS,

HO nuddepeHnupyemas 10CTaTOYHOE YKUCIIO pa3: JlokazaTh 3TO yTBEpKIACHUE IS
nuHelHOro nuddepeHIMaNbHOTO YpaBHEHUS BTOPOTO MOPSIIKA.
5. Jlokazath, uto nuHeWHOe nupdepeHIanbHOe YpPaBHEHHE OCTAeTCS

JTUHEHHBINA TPU TIPE0OPa30BAHUN UCKOMOHN (QYHKIIUN
y=a(x)z+ B(x).
3necb Z — HOBasi uckoMmas (YHKIUA, a(x) u [ (X) — NOPOU3BOJIBHBIE, HO

JIOCTAaTOYHOE YKUCIIo pa3 auddepeHiupyemMbie PyHKIUU.



6. CocraBuTh oOOllee .pelieHHe ypaBHeHHs Y + p(X)yzO, ecliu

U3BECTHO HEHYJIEBOE YaCTHOE PEHICHUE Y, 5TOTO ypaBHEHHUS.
/. Tloka3aTp, 4TO MPOM3BOJBHBIE ABAXAbl AU]PepeHrpyembie (yHKIUNA

yl(x) 171 yz(x) SBJISIIOTCSL  PEIICHUSIMU  JIMHEHHOTO U depeHInanIbHOro

YpaBHCHMUS.
Y Vi Y,
Y y; Yy[=0.
y' v Y,

8. CocraBuTh OJIHOPOJHOE JHHEWHOEe auddepeHImanIbHoe YpaBHEHHE
. _y2
BTOPOT'O MOpsAKa, HMeroIIee pemenus Y, = X, Y, = X".

2 o
HOKa?)aTL, qTo (1)YHKIII/II/I X u X  JHMHEHUHO -HE3aBUCHUMbI B HHTCPBAJIC

(<0, o).

Y6enuThscs B TOM, 4TO OINpeneauTellb BpoHCKOTO tst 3THX (PYHKIMN paBeH
nyaro B Touke X =0. IToyeMy 3TO He IPOTHBOPEYHUT HEOOXOAMMOMY YCIOBHIO
JUHEWHON HE3aBHCHUMOCTH CHCTEMBl PEIICHWH JMHEWHOTO  OIHOPOIHOTO
mudepeHIaaTbHOTO YpaBHEHMS ?

9. Haiitu oOrree perieHue HEOTHOPOTHOTO JIMHEUHOT O

nuddepeHnnaIbHOr0 ypaBHEHUSI BTOPOTO MOPAJIKA, €CJIM M3BECTHHI TP JIMHEIHO-

HE3aBUCHUMBIC YACTHBIC €ro pemeHus Y, Y, u Y,.

10.[loka3aTh, 4YTO JJIs1 TOrO 4YTOOBI JHO0OE pEIICHHE JIMHEHHOTO

OJTHOPOJTHOTO mudepeHITaTbHOTO ypaBHEHUSA v MOCTOSTHHBIMHU

ko3 dHIMeHTaMl  yJI0BIeTBOPsIo  yciaoBuioo  [IM y(x):O, HEOOXOIUMO H
X—>+00

JOCTAaTOYHO, YTOObI BCE€ KOPHH XapaKTEpPUCTUYECKOTO YPaBHEHHUS HMEIHU

OTPHULATCIILHEBIC I[eI\/'ICTBI/ITCJ'II)HI)Ie qacCTH.

Bapuanr 6



. Haittu npomsBogHyX0 ckajmsgpHoro mons U =U(X, Y, Z) o

HarpasJICHUIO TPaJuCHTa CKAJIIPHOI'O OIS U = U( XY, Z).

2. Haiitu rpaguent ckamspuoro moas U=Cr, rne C — nocrosHHbIi
BEKTOp, a I' — paauyc-BekTop. KakoBbl MOBEPXHOCTH ypOBHS 3TOrO MOJSA U Kak
OHM PACIIOJIOKEHBI 110 OTHOLIEHHIO K BekTopy C?

3. Jloka3ath, YTO €CIM S — 3aMKHyTas KYCOYHO-TJIa[Kas IMOBEPXHOCThL U

C — HeHyneBOIi OCTOSHHBINA BEKTOP, TO
’j[f cos(h,C)dS =0,
S

rae N — BEKTOp, HOPMAIBHBIN K TIOBEPXHOCTH S .

4. JTokazatb Gpopmyy
'ﬁ pan’dsS = I”(godiva+ agrade)dV,
S \Y

. A0
rae @ = (D(X, Y, Z), S — moBepxHOCTB, OrpannumBaromas 0osem V ; N°— opt
BHEIIHEH HOpMaa¥ K IIOBEPXHOCTH S. YCTaHOBUTH YCIIOBHS IPUMEHUMOCTH
dbopMyIbI.

5. Jlokazatp, 4T0 eciu (QyHKIHSI U(X, Y, Z) YIOBJIETBOPSIET YPaBHEHHUIO

Jlamaca
o’u  0u o4 ou
~+—+ ZZO,TOﬁ—dSZO,
ox® oy oz s on
ou 5
rac a— — HpOI/I3BOI[HaH 110 HaHpaBJ'IeHI/IIO HOpMaJ'IH K KYCO‘{HO-FJ]a,Z[KOI/I
n

3aMKHYTOM MOBEPXHOCTH S .
6. Jlokazath, uTo ecnam (QyHKIUSA U(X, Y, Z) ABJISIETCS. MHOT'OUYJIEHOM
BTOPOM CTENEHH U S — KyCOUHO-TJIaIKas 3aMKHYTasi IIOBEPXHOCTh, TO MHTETPal

ou
ﬁ%ds

S

IPOIOPLHOHATIEH 00BEMY, OTPAHUYEHHOMY ITOBEPXHOCTHIO S .



7. Ilycete a=Pi+Qj+Rk, rne P, Q, R— nuneiinsie ¢pynknuu or

X,Y, Z n nycTtb [’ — 3amKHyTas KycouHO-TJIajfKas KpWBas, PacloiOKCHHAs B
HEKOTOPOM IIIIOCKOCTH J[0Ka3aTh, 4YTO €CIIU LUPKYJIALUS indl’ OTJINYHA OT HYJIA,
r
TO OHa IIPONIOPLHOHAJIbHA IIJIOL[AN
¢urypsl, orpaHuYeHHON KOHTYpoM [ .
8. TBepmoe Teno BpallaeTcsi ¢ MOCTOSIHHOW YIJIOBOM CKOPOCTBIO BOKPYT

HEMOABMKHOM OCH, MPOXOJALIEH Yepe3 Hadallo KOoopAWHAT. BekTop yrioBoii

CKOPOCTH (D=a)xi+(0yj+a)zk. OnpenenuTe poTOp M JIWMBEPrEHLMIO MOJIA

JUHEWHBIX CKOpocTel V = [cor] TOYEK Tena (37ech ' — paamyc-BeKTOp).

3AYETHO-D9K3AMEHALIMOHHBIE MATEPUAJIbBI
Bonpocs! 1151 moAroToBKM K 3a4ety (3 cemecTp)

[IpocTeiimas 3aga4a KJ1aCCUYECKOT0 BAPUALIMOHHOI'O UCUUCIICHHUS.
JlemMma [[ro6ya-Peiimona.

YpaBHeHue Ditnepa.

3anaua bosbia.

VYpaBHeHue Dilyiepa U yCIOBHE TPAHCBEPCAIbHOCTH.

Teopema o gakrop-mpocTpaHcTBe OaHAXOBa MPOCTPAHCTBA.
@opMyIUPOBKA TEOPEMBI OTIEIUMOCTH.

JleMma 0 HETPUMBHAIBHOCTHU aHHYJISATOPA

© © N o g~ w D E

JlemMa o mpaBOM OOpPAaTHOM.

10.JIemma o 3aMKHYTOCTH 00pa3a.

11.JIemma 00 aHHYJISATOPE SApA.

12.0mpenenenre npous3BogHBIX [ato m @Dpeme aius 0TOOpakKeHUH

0aHaxXOBBIX MMPOCTPAHCTB.



Bomnpocs! A5t MOATOTOBKM K 3K3aMeHy (4 cemectp)

Crporas nuddepeHIupyeMocTb.

Teopema 0 Cynepno3uLuH.

OYHKIMOHAJIbHBIC POCTPAHCTBA U KPAeBbIE 3a/1a4H.
AOGCTpaKTHBIC SKCTpPEMaIbHbIC 3a/1a4H.

JIuHeNHbIE CTallMOHAPHBIE SKCTPEMAIIBHBIE 3a/1a4H.

o 0k~ w Dd e

3aayu ONTUMANbHOTO YNPABICHUS AJIA JIMHEWHBIX NapaOoIruecKux
YPAaBHEHUM.

7. Xectkoe ynpaBiieHue.

8. Ilpunuun Jlarpanxa as aOCTpakTHOM 3a1a4u.

9. JluneitHble peryssipHbIe CTAllMOHAPHBIC 33/1a4H.

10.JIuneiiHbIe perysipHbIC YBOIIOIMOHHBIC 3a/1a4H.

11.Ontumu3zanus B 3anadye Komum qis oneparopa Jlamaca.

12.3anaumn ynpasnenus qis cuctembl HaBbe-CTokca.

Texkymui KOHTPOJIb
Texymuii KOHTPOJb MPEAINOJIaraeT CHUCTEMATUYECKYH) MPOBEPKY YCBOEHHS
yuyeOHOro Marepuasia, cQOPMUPOBAHHOCTH KOMIETEHIMH WU HX 3JIEMEHTOB,
PErYJSIPHO OCYILIECTBISIEMYIO Ha MPOTSIKEHUM W3Y4YEHUS JUCLUUIUIMHBIL, B
COOTBETCTBHH C €€ paboueii mporpaMMOH.
CocrouT B MNpOBEpPKE NPaBWJIBHOCTH  BBIIOJHEHUS  3aJaHUil 1O
CaMOCTOSATENLHON paboTte. 3agaHue 3auTeHO, eciu HeT omuOok. [lo Tekymum

omrmOKam Jar0TCs MOSICHEHUS.



