DeodepanvHoe 20cy0apcmeeHHoe Aa8MOHOMHOE 00Pa308amMelbHOe YUpexcoeHue
gvicute2o 0bpaszosanus « Poccutickuti ynugepcumem opyicovl HApoOo8»

Hnowcenepnan akaoemus
AHHOTAIIUS YYEBHOW IUCIUTIIAHBI
Oo0pa3oBartesibHasi MporpaMmma
01.06.01 MaremMaTuka U MeXaHUKa

HDO(bI/IJ'IB - JIlnHaMyKa, IPOYHOCTh MaIlIKH, HDI/I6ODOB U arIapaTypsbl (TGXHI/IHGCKI/IC HaVKI/I)

HanmenoBanmne JUCHUITIIMHBI

MCTOI[OJ'IOFI/ISI HAaY4YHBIX I/ICCJ'IC,HOBaHI/Iﬁ

O0BbEM AUCUMILUIUHBI

3 3E (108 gac.)

KpaTKOG COACPKAHNE NUCHUITIIMHEBI

HazBanue pa3nenoB (TeM) AUCLHUIIIMHBI

Kpatkoe conepskanue paszienoB (Tem)
JIICIIATUTHHBI:

Kpartknii 3xckypc B ucropuro Metononoruu
HAY4YHOTI'0 nmojaxona. JesTenbHbIi MOAXO0/I.
Hayunoe nccnenoBanue kak 0ocoOblii BU

ACATCIIBHOCTH

[enu. CpeactBa 1 00bEKTHI HAYYHOTO
uccienoBanud. Hayunoe 3HaHue ¢ mo3unuu
JeSITeIbHOr0 moaxo a. HoBble mapaaurMel

HAay4YHOTO Imoaxonaa.

Bunsl ncciaenoBanuii

Buapl uccnenosanuii (Mcropuueckoe,
HIMITUPHYECKOE, 0030pHO-aHATTUTHYECKOE,
TeopeTudeckoe u T.1.) OCHOBHBIE ATAIbl
uccienoanusi. COOTHOILICHHE 00IIeHAYYHOM
pO0JIEMBI U TEMbl KOHKPETHOTO
uccienosanus. [lonsatue aktyansHOCTH
TeMbl. OCHOBHBIE PUHIIUIIBI U TPEOOBAHUS K
BBIOOpPY TeMbl HcciegoBanus. KoMmosumus u
JIEKOMITO3MILIUSA LIEJIEH U CTPYKTypH3aus
3aja4 uccinenoBanus. Kpurepun oneHku

HAay4YHOU JEATEIIbHOCTH

HaHpaBHCHHOCTB HAayHO-UCCJIICIOBATCIILCKUX

1 OIIBITHO-TEXHOJOT'MYCCKUX pa60T

HanpaBiieHHOCTb HayHO-UCCIIE0BATEIBCKUX
Y OTIBITHO-TEXHOJIOTMYECKUX padoT.
[InanupoBaHue U OM3HEC MJIAHUPOBAHKE
HAyHO-MCCIIEA0BATENBCKUX U ONBITHO-
TeXHOJIOTH4ecKux padot. Hayunoe
MIPOrHO3UPOBAHUE U OXKUaeMast

sKOHOMHUYECKas IPHEKTUBHOCTD.




[IpuHsATHE ¥ UCTIOJIHEHUE PEIICHUH.
Buenpenue pe3ynbTaToB Hay4HBIX

HUCCIIEqOBAaHUN

[IpuHsTHE Y UCTIOJHEHHUE PEIICHUH.
Buenpenue pe3ynbTaTOB HaAyYHbBIX

HUCCIIENOBAaHUHN

MGTOI[OJIOFI/ISI IMPOBCACHUA SKCIICPUMCHTA

MeTo10710THsI TPOBEICHUS SKCTICPUMEHTA.
[TorpemuocTtu. O6paboTka

OKCIICPUMCHTAJIBHBIX JAaHHBIX

MOI[CHI/IpOBaHI/Ie B HAYYHBIX UCCJICAOBAHUAX

MOI[GJII/IpOBaHI/Ie B HAYUYHBIX UCCIICAOBAHUAX.

O3HAKOMIJICHHE C COBpPCMCHHBIMH MCTOAAMU

Pa3paboTunk:

2!0[!6HT,

Kadenpa «HanorexHonoruu u
MHUKDOCUCTEMHAs TEXHUKA

M.O. Makeesn

MO 3aBenyrouero kageapoi
JlotieHT,

Kadenpa «HanorexHonoruu u
MHUKDOCUCTEMHAs TEXHUKA

[l i 1S B

C.B. Aracuesa




DeodepanvHoe 20cyoapcmeeHHoe a8MOHOMHOe 00paA308amMeNbHOe YUpercoeHuUe
gvicute2o 0bpaszosanus « Poccutickuti ynugepcumem opyicovl HApoOo8»

Hnowcenepnan akaoemus

AHHOTAIIUA YYEBHOM JUCIATIIUHBI

Oo0pa3zoBaTesbHasA MporpaMma
01.06.01 MaTeMaTHKa U MEXaHHUKA

IIpodwnis - JIuHaMuKa, IPOYHOCTH MAIKH, ITPUOOPOB U anmnaparypsl (TEXHUYECKUE HAYKH)

HanMeHnoBaHue TUCITUTUIMHBI [IpuopuTeTHBIE  HANpaBIEHUS  Pa3BUTHUSA
MaTEMaTHKU U MEXaHUKHU
OO0BEM NUCIHUIUTUHBI 5 3E (180 yac.)

KpaTKoe COACPIKAHUC TUCUITIINHBI

HazBanue pa3nenoB (TeM) JUCITUTIIMHBI

Kpatkoe coneprkanue paszienoB (TeMm)
JIICIIUTUTHHBI:

1. OOurue cBeneHUs

1.1. OOmacTu UCHOIB30BaHUS ABUALIMOHHOMN U
PaKeTHO-KOCMUYECKOW TEXHHUKH, 3a/1a49H Ha
COBPEMEHHOM JTarie.

2. CoBpeMEHHOE COCTOSTHUE aBUAIIMOHHOMN U
PaKeTHO-KOCMUYECKOW HAyKH, TEXHUKH,
TEXHOJIOTUN

2.1. BHenpenue nHhopMaIrmoOHHBIX
TEXHOJIOTUH MPH MPOEKTUPOBAHUH,
MIPOM3BOJICTBE M IKCILTyaTallii aBUAITMOHHOM
Y PAKETHOM TEXHHUKHU.

2.2. IIpoGneMbl 1 MOMCK BAPHAHTOB UX
peuieHus

3. OCHOBHBIE TTPOOJIEMBI H 3a]1a4H, CTOSIIIIUE B
HacToslIee BpeMs IIepe]l aBua- u
pakerocTtpoenueMm. [Ionck myren pemeHus

3.1. IlepcneKTHBHBI ¥ TPOOIIEMBI
MCII0JIb30BaHus TexHosoruu 3D nevarty,
HAHOTEXHOJIOTUI 1 MOJEITUPOBaHUS B
IIPOU3BOJICTBE aBUALIMOHHOM U PaKETHOU
TEXHUKHU

4. TenaeHIMY pa3BUTHS aBUALIMOHHON U
PaKETHO-KOCMUYECKOW HAYKH, TEXHUKH,
TEXHOJIOTUH, IEPCIIEKTUBBI

4.1. AnpTepHaTUBHBIE BU/IbI TOILJINBA B
aBUAIMY U PAKETHON TEXHHUKE, aBUAIIHOHHO-
KOCMHYECKHE CUCTEMBI.

4.2. MHOTrOpa30oBble TPAHCIOPTHHIE

KOCMHYECCKHNE CUCTEMBI, OeCIIUIOTHEIC
ABUAITMOHHBIC KOMIIJICKCHI

5. KocMuueckue cucteMbl pa3inyHoro
1I€JIEBOT0 HA3HAYEHUs: HAOIIOIeHUs, CBA3H,
HaBHUIallUH, HAy4YHbIE

5.1. Posib 1 MECTO KOCMHYECKHX CHCTEM B
SKOHOMUKE CTpaHbl. 3aJauu, periacmbie

KOCMHUYECKUMHU CUCTEMAaMH HAOIIOACHUS,
CBSI3U, HABUTAIlMU, HAYUYHBIMU CUCTEMAMU

6. CocTaB U CTPYKTypa KOCMUYECKHX CHUCTEM
Pa3IMYHOrO LIEJIEBOr0 HA3HAYCHMUS

6.1. [lenn KOCMHUYECKUX CHUCTEM.
OpOuTaIBHBINA U HA3EMHBIA CETMEHTBI
KOCMHUUYECKHX CUCTEM. YTIpaBIsIoas u
11eJieBasi KOMIIOHEHTHI KOCMUYECKUX CUCTEM.
[Tonb30BaTeNbCKHU CETMEHT KOCMHYECKUX
CHCTEM.




7. BapuaHThI TOCTPOCHUS KOCMUYECKUX
CUCTEM Pa3JIMYHOrO 11eJIEBOr0 Ha3HAYCHUS

7.1. lleneBas anmapaTypa KOCMHYECKHX
CHUCTEM Pa3IuYHOr0 Ha3HAYCHUSI.
OpOuTaIBPHOE MTOCTPOSHNE KOCMHYECKHUX
cucteM paznuyHoro HazHaueHus. L{IYII u
HHK. CocTaB 1oJIib30BaTEIbCKOI0 CETMEHTA
KOCMHMYCCKHX CHCTEM

8. MareMaTH4eCcKHUe MOJIENN U
MOJICJIMPOBAHNE KOCMUUYECKUX CUCTEM

8.1. O0mas cTpyKTypa MaTeMaTHIeCKOU
mogenu. CrieHapuii (yHKIIMOHUPOBAHUS
KOCMHYECKHX CHCTEM JIJIsl [IOCTPOCHUS
mojenu. [IpoGieMsr MosienupoBaHus
KOCMHYECKHX CHCTEM Pa3IHYHOTO
Ha3HAYCHUS.

8.2. Kpurepuu 3¢ eKTHBHOCTH
OpOUTATILHOTO MOCTPOCHHSI KOCMUYECKUX
cucreM. Kpurtepuu spdexruBHoCcTH permeHus
EJICBOH 3a/1a4M KOCMHYECKHUX CHUCTEM.
3amaun ONTUMH3AINN KPUTEPHUEB

3 PEKTUBHOCTH KOCMUYECKHX CUCTEM

PaspaboTumk:

2!0[!6HT,

Kadenpa «HanorexHonaoruu u
MHUKDOCUCTEMHAs TEXHUKA

M.O. Makees

MO 3aBenyrouero kageapoi
JlotieHT,

Kadenpa «HanorexHomxoruu u
MUKDPOCHUCTEMHAS TEXHUKA»

[l i 1S B

C.B. Aracuesna




DedepanvHoe 20cy0apCcmeeHHoe A8MOHOMHOe 00pa308amenbHOe YupedcoeHue
svicuie2o 0bpasosanus « Poccutickuil ynueepcumem Opyicovl Hapooo8y

Huorcenepnan akademus
AHHOTAIIMA YYEBHOW JUCIHUTLIMHBI
Oo0pa3zoBaTesbHasA MporpaMma

01.06.01 MareMaTuKa ¥ MEXaHUKA
IIpoduis - luHaMuKa, MPOYHOCTH MAITHH, IPUOOPOB U anmaparypsl (TEXHUYECKHUE HAYKH)

HaumenoBanue aucuuiuiiael - | OCHOBBI NIPETIOaBaHUs METOIOB pa3padOTKU WHKEHEPHBIX
IIPWJIOKEHUI HAa OCHOBE MaTeMaTH4E€CKOI0 MOJEIUPOBAHUS
C MCIIOJIb30BaHNEM MH(POPMATHKHU M BHIYUCIUTEILHON
TEXHHMKH B BBICHICH LIKOJIE

O0BEM MUCIUILINHEI 2 3E (72 gac.)

Kpatkoe copepikanue TUCIUILTHHBI
HazBanue pa3znenos (Tem) Kpatkoe copeprkanue pa3nenoB (TeM) JUCIUTIINHBL:
JMCIUTUTHHBI
1. OcHoBBI IpenogaBaHus 1.1. OcHoBHBIE OHATHS MTEAATOTUKH U JTUJAAKTHKH.
METOJIOB pa3padOTKH OcCHOBHBIC TIPEIMETHI U 33124 TIeTarOTUHIeCKON
WH)KCHEPHBIX TPUIOKECHUH ncuxoiorun. [lenarornueckuii. mpormecc. opmsi

OpraHu3aIy Y4eOHOH. NesITCILHOCTH.
1.2. OcoGeHHOCTH MeJaroTuKY BBICIICH MIKOJIBI. CTpaTerun
(GhopMHUpPOBaHKS HOBBIX 3HAHHUI U CITOCOOHOCTEH.

1.3. Ilcuxomnoruueckue HakTopbl, BIUSIOIINE HA TIPOIIECC
00yueHUsI.

1.4. OcHoBHBIE 337]a41 UHKEHEPHO MeJarOrUKH.
[TocranoBka yueOHBIX 1eneil. TakcoHOMIH Y4eOHBIX IIeNeH.
1.5. IlporpamMmmupoBaHHOe 00ydeHue, MPoOIEMHOE
oOyuenue u ap. Kourpons. Banuanocts, Hae)KHOCTD U
JIOCTOBEPHOCTH KOHTPOJIsA. OIIEHKa U OTMETKA

1.6. CTuin nearorn4eckoro oomeHus. Xapu3MaTHuecKue
YepThl PENOoIaBaTeNsI

1.7. Penpe3eHTaTUBHBIE CUCTEMBI YeoBeKa. OCHOBBI
MEAArorn4eckoro MacTepPCTBa B BBICIIEH LIKOJIE

PaspaboTumk:

EO[!GHT,

Kad)e,upa «HaHOTEXHOJIOTHHU U
MHUKPOCHUCTEMHAA TCXHUKAY

M.O. Makees

MO 3aBeaywomero kageapoi

Jlo11eHT,

Kadenpa «Hanorexnonoruu u

MHUKDPOCHCTEMHAs] TEXHUKa» A% C.B. Aracuesa

IR




DeodepanvHoe 20cy0apcmeeHHoe Aa8MOHOMHOE 00Pa308amMelbHOe YUpexcoeHue
gvicute2o 0bpasosanus « Poccutickuti ynugepcumem opyicovl HApoO08»

Hnowcenepnan akaoemus

AHHOTAIIUA YYEBHOM JUCIATIIUHBI

Oo0pa3zoBaTesbHasA MporpaMma
01.06.01 MaTeMaTHKa U MEXaHHUKA

IIpodwnis - JIuHaMuKa, IPOYHOCTH MAIKH, ITPUOOPOB U anmnaparypsl (TEXHUYECKUE HAYKH)

HaumeHnoBanue JAUCHUITIIMHBI

JunaMuka, IpOYHOCTb MAIIMH, TPUOOPOB U
armapaTypsbl

O0BEM AUCUUILUIUHBI

4 3E (144 uac.)

KpaTKoe COACPIKAHUC TUCUITIINHBI

HazBanue pa3nenoB (TeM) JUCITUTIIMHBI

Kpatkoe coneprkanue paszienoB (Tem)
JIICIIUTUTHHBI:

OCHOBHBIE TTOHATHSA MeXaHUKH. OCHOBEI
MCXaHUKH KOHCTPYKIUMOHHBIX MaTCpHUaAJIOB.

Bormnpocsl MexaHn4YecKol HaJeKHOCTHU B
MalIMHOCTPOCHUU. DKOHOMHYECKUE aCTIEKThI
JUHAMUKHU ¥ IPOYHOCTH MalIiH. OCHOBHbIE
rUIOTE3bl. PealibHble KOHCTPYKIIMU U UX
pacyeTHble cxeMbl. MeToJ| CeUeHU.
Buytpennue cunobie (pakTopbl. Buas
nedopmaruii crepkaei. O0mme
IIPEATIOIIOKEHHS O CBOMCTBAX MAaTEPUAIIOB.
[TousTHst 0 HANPsHKEHUSAX U AePopMaIHsIX.
Tenzop HanpspKeHH. 3aKOH MapHOCTH
KacaTeJIbHbIX HalpshKeHU. [ 1aBHbIe
IJTOIIAJKH U TJIaBHbIE HAPsKEHUs. YacTHbIE
CJIy4au HAIpPSYKEHHOT'O COCTOSIHUA.

OCHOBHBIE MIOHATHUS TEOPUH HAEKHOCTH
MAaIllMH U KOHCTPYKIUH. Y CTOMYHBOCTD
JJIEMEHTOB KOHCTPYKLUI

OCHOBHBIE TIOHATHS TEOPUH HATECKHOCTH
KOHCTpYKUUH. OTKa3bl, 1€EKTHI,
JOJITOBEYHOCTh, PECYPC MAIIIUH H
KOHCTpyKUui. [IpenensHoe cocTosHuE.
[IpenenpHBIC U JOMTyCKaeMbIe HATIPSKSHHUS.
Koadduunent 3anaca u ero craTucTuyeckoe
o0ocHoBaHue. Pacuer Ha MPOYHOCTH 1O
JIOITyCKaeMbIM HamlpsKeHUsM. Brioop
HOPMAaTHBHOTO Kod(duireHTa 3anaca
npouHoctu. Kunemarnueckue
XapaKTEPUCTHKH KOJIeOaTeIbHBIX MPOIECCOB.

Pacuerts! Ha u3ru6. PacueTsl Ha KpyueHHe U
cnsur. Bamnsl u npyxunsl. Pacuers o6omouex
BpalICHUSI.

I'eomeTprueckne XapakTEpUCTUKH INTIOCKAX
CEYCHUH: CTATUYECKUE MOMEHTBI, OCEBBIE U
LEHTPOOEKHbIE MOMEHTHI HHEPLIUU CEUEHUH.
Brluncrienue nojaoKeHus LEHTPa TKECTH
cedyeHus. [ aBHBIE IEHTPAIBHBIE OCH
ceueHusa. CTaHapThl Ha IPOKATHBIE
npodumn. Kpyuenue ynpyroro
LMJIMHIpUUecKoro crepxHs. KacarenbHbie




HaIPSDKEHUS U yTOJI 3aKpy4YUBaHUsA. Y CIIOBUE
IIPOYHOCTH U KECTKOCTH ITPU KPYYCHHUH.
IToTrenumanpHas SHEPrus yupyrou
negopmanuu. OCHOBHbIE TOHITUS TEOPUU
YIPYTOMl YCTOMYMBOCTH. Y CTONYUBBIE U
HEYCTONYMBBIE COCTOSIHUS PABHOBECHSI.

Y CTONYMBOCTD IPSIMOJIMHEWHOIO CTEPXKHS
IIPY IPOJOJILHOM cxkaTuu. Kpurtndeckas
cuina. @opmyna Diliepa v TpaHULbI €€
IIPUMECHEHHS.

Pa3zpaboTumk:

|EOQGHT,

Kadenpa «Ha"gorexHOoI0IrMH U
MHUKDPOCHUCTEMHAS TEXHUKA)

M.O. Makees

MO 3aBeayromero kageapoi

JloueHT,

Kadenpa «Hanorexnonoruu u

MUKPOCHCTEMHAS TEXHUKA» A% C.B. Aracuesa

[




DeodepanvHoe 20cy0apcmeeHHoe Aa8MOHOMHOE 00Pa308amMelbHOe YUpexcoeHue
svicute2o oopasoeanus « Poccutickuii ynugepcumem opysicovl Hapooosy

Hnowcenepnan akaoemus

AHHOTAIIUA YYEBHOM JUCIATIIUHBI

Oo0pa3zoBaTesbHasA MporpaMma
01.06.01 MaTeMaTHKa U MEXaHHUKA

npoduias JAMHaMUKA, TPOYHOCTH MAIIMH, IPHOOPOB U anmnaparypsl (TEXHUYECKUE HAYKH)

HaumeHnoBanue JUCHUITIIMHBI

TexXHOI0rus U NHKEHEPHUsL HAHOYCTPOMCTB U CUCTEM

O0BEM JUCIHATIIINHEI

3 3E (108 yac.)

Kpatkoe

COACPIKAHNUC NJUCHUTIJIMHBI

HazBanue pa3znenos (Tem)
JTUCITUILTAHBI

Kpatkoe cogepxanue pazienos (TeM) JUCHUILTAHBL:

AKTyaJII)HI)Ie 3aJa4u TCXHOJIOITMH U
HHIXCHCPHUU HaHOYCTpOﬁCTB u
CUCTCM.

Haunopa3mepnsiit mup. UHCTpymMeHTapuii
HaHOTEXHOJIOTUU. 30H10Bask MUKPOCKOIIHS.
Hanona6oparopuu u Hanodabsl. HaHoMaTepuanisl.
Monoaromuble HaHOMaTepuaisl. ['paden. Cununien-
2D kpeMHuil. /[pyrue MOHOATOMHBIE MaTEPUATIBI.
KBanroBas snexTpoanHaMuka u 2D marepuasbl.
®epmuonsl upaka. Knaccuueckuii apdext Xoa.
KsanroBbiii 3¢ ekt Xomra.

I'paden. Kazu-uyactunpl. Bzaumoaeiicteue aToMoB B
rpadene. MaTerpan nepekpoitus. [IByX10THHHBINA
nonxymeraul. CouH ¥ IICEBIOCIIMH HOCUTENIEH TOKa.
AMOUIIONSIPHOCTb.

BonHoBble ypaBHeHUs. OniepaTopbl KBAaHTOBOM
¢busuku. yanusm. Bonnosas Gpynkius. Bomnosoe
ypaBHenue lllpenunrepa. Yactuna Bo BpeMEHH.
[IpocTpaHCcTBEHHAs! BOJIHA.

AKTyanbHbI€ BOIIPOCHI TEXHOJIOTUU U
MHXEHEpUU HAaHOYCTPOMCTB U
CHCTEM.

Marpuis! 1 pepmuons! JJupaka. Anbda-maTpuiibt
Hupaka. Matpuuel [Taynu. ['amunbToHMaH rpadeHa.
HenpepsiBHBIN TUHENHHBIN cIEKTp. BonHoBas
¢bynkuus g K-goauHsl.

Hanoyrnepon. Yrieponx 1 ero HaHOAJUIOTPOIIBI.
Hanoyrnepona. Yetsipe opOutanu. HeonHopoaHocT B
reKcaroHalbHbIX ceTKax. ['padeHOBbIE HAHOIEHTHI.
KpoMku rekcaronanbHbIX ceTok. Mneanbnsie
HAHOJIEHTHL. YTJIEepOJHbIE HAHOTPYOKHU. XUPATbHOCTb.
Nunexcel. OQHOCIIONHBIE 1 MHOTOCIIOMHBIE
HaHOTPYyOkH. HanMmeHbmii 1 HanOOIbIIHIA
auaMeTpsl. J1oJs TOBEPXHOCTHBIX ATOMOB.
ONEKTPOHHBIE CTPYKTYpPbI. T€XHOIOrN4ECKHE METO/IBI.
HanotpyOku (HT) HeopraHmdeckux BeIIeCTB.
HanoTtpy0Oxu Ha ocHOBe HUTpHAa 6opa. HanotpyOka-
nuona. dymnnepersl. Mopdomorust GyaepeHoB.




AKTyaJTbHBIE TTPOOIIEMBI
TCXHOJIOTUU U MHKCHCPUHN
HAHOYCTPONCTB M CUCTEM.

KoHBeprenTHas HaHOCXEMOTEXHUKA. MUIUIMMETPOBas
HaHOVIEKTpOHUKA. ['padeHOBBIE TPAH3UCTOPBI.
IepBas rpadenoBas IC. AnprepHaruBa. MempucTop
KAaK YHHUBEPCAJIbHBIN 211eMEHT. Jlpyrue mempo-
anemeHTsl. HoBas apxurekrypa. MeMpuctuBHas
KMOII UC. Heiipon, MeMpucCTOp, MOJECIIb.
Mewmpucrop — ocHoBa cucteM M. AmOunonspHas
CXEMOTEXHUKa. AMOUIIOISIPHOCTh — HOBOE KaueCTBO
CXEMOTEXHUKH. PUIIbTpalysl 3JEKTPOHOB.

Pa3zpaboTunk:

|EOQGHT,

Kadenpa «Ha"norexHog0ruu u
MHUKDPOCHUCTEMHAS TEXHUKA)

MO 3aBeayromero kageapoi
JIo11eHT,

Ka(bez[pa «HaHOTEXHOIOTUHU U
MHUKPOCHUCTEMHAA TCXHUKA

s

M.O. Makees

C.B. Aracuesna

[




DeodepanvHoe 20cyoapcmeeHHoe a8MOHOMHOe 00pa3068amelbHOe YUpexcoeHue
gvicute2o 0bpaszosanus « Poccutickuti ynugepcumem opyicovl HApoOo8»

Hnowcenepnan akaoemus

AHHOTAIIUA YYEBHOM JUCIATIIUHBI

Oo0pa3zoBaTesbHasA MporpaMma
01.06.01 MaremaTuka u MexaHUKa

IIpodwuis - JInHaMuKa, IPOYHOCTH MAILKH, ITPUOOPOB U anmaparypsl (TEXHUYECKUE HAYKHN)

HanMeHoBaHHe THCOHILTHHLI

CoBpeMeHHBIe NP0GIeMbl TEOPHH
YIOpABJIeHHS

ObBeM THCHHILTHHEI

3 3E (108 gacoB)

KPHTKGE‘ CoJepAaHHe THCOHNIHHEBI

HazepaHHe pa3JeloB (TeM) JHCOHILTHHBI

KpaTkoe cogep:aaHHe pa3lelos (TeM)
AHCOHILTHHBI

ITpoOmeMEl CHHTe3a CIPYKIYpPBI CHCTeMEI
yIIpaBIeHHA

[ToHATHE CTPYKTYPBl CHCTEMBI VIPABISHHA.
[TpuHUHNH GOPMHPOBAHHA KOHIENTYATBHOH
MoJelIH CHCTEMBL. CtpykTypa
HHTeLUIeKTYATbHOHA cHCTeMBl. HepapXudueckHe
CTpVKTYpel. CHHTE3 CIPYKTYpPhl CHCTEMBI Ha
OCHOBe CTAOHIBHO-3(()eKTHBHBIX
KOMIIPOMHCCOB.

CHHTe3 ONTHMAIBHOIO VIIpaBIeHHA IIpH
TOUHOM 3HAHHH [IapaMeTpoB MAaTeMaTHUYeCcKOoH
MOJeTH 00BeKTa VIIpaBIcHHA

CpaBHHUTeIBHBIH AHATH3 H OIEHKA MeTOIOB
CHHT23a ONTHMAIBHOIO yIpableHHa AKOP,
AKAP, LQ perymaropos H 1p. [I[puMeHeHHe
reHeTHUYeCKHX AIlOpHIMOE IIPH CHHTe3e
ONTHMAIBHOrO VopaBIeHHA. IlocTpoeHHe
MaTeMaTH4YeCcKOro BBIpaXKeHHA [II1 3aK0Ha
VIIpaBIeHHA MeTOJOM CeTeBOr0 OlepaTopa.
JlocTOHHCTBA H HefocTaTKH. [Ipo0IeMsl.

IIpobmeMBl  CHHTe3a  CYDONTHMATBHOTO
VIpaBleHHS B  CHCTeMax,  HMeHIIHX
napaMeTpHUecKYI0  HeolpeleleHHOCTb B

MoOJelfx 00BeKTa VHpaBlIeHHI H MoJeldx
BO3I0eHCTBHEA OKpYHAaIIeH cpensl

PobactHoe ympaeaedHe. CHHTe3 3aKOHOB
vipaBleHus MeTomgoM H2 H Hoo. Teopema
XapuroHOoBa. CpaBHHTeNIbHBIH AaHAIH3 H
IpooaeMsl OpHMeHeHHS. J[pyTHe MOOX0JHl K
cHHTe3y. IIpobIeMBl CHHTe3a CHCTEM CO

CIIYV4aHHOHA CTPVKTYPOH.

HPDEIIEMBI CHHTe34a OIITHMATBHOT O
VIIpaBIeHHA H aHaldH3a IIpH BEPDH’H—IDCTHDﬁ
HeoOpededJeHHOCTH B CHCTEMAX

[TonaTHe 00ODIMEHHOTO IIOIHHOMHATBHOTO
Xaoca. IIpencTaBneHHe cIVIaHHOTO Ipolecca
C H3BeCTHOH IIIIOTHOCTBK) BepOSTHOCTH B
tdopue paza H3 OpPTOraHAIBHBIX
¢yHKIHOHATOB Io cXeme BHHepa — AckH.
ITopanox Ipeodpa3oBaHA HCXOIHOH
CTOXACTHYECKOH MOJeIH CHCTeMEI K CHCTeMe
JIHHEHHBIX VpaBHeHHHA [IOBBIIEHHOH
pasMepHOCTH. ¥ CTOHYHBOCTh H VIIPABIeHHE.




ITpobmeMBbl HHTETEKTYATH3ALHH IIPOLECCOB
VIpaBIeHHS B  cHcTeMaxX.  IIpoOmemsl
HHTeLTeKTYyaIH3alHH yIpaBIeHHA B
0AHKOBCKOH cpee

IToHaTHe HHTeLIeKTyadsHOH cHeTemsl (HC).
CTpyKTypa H onpeneneHHe. OCHOBHEIS 3TAIEL
OefCTBHA HHTeUIeKTyaIbHOHA CHCTEMEI
yrnpaBiaeHHd. CHHTe3 mnmean. MoTHBaIm4,
OKpyKAlOmad cpela, HaMaTh. ba3za 3HAHHH H
ee pollb B HHTe/LIeKTyalbHOH cHcTeMe. Ilens.

[IpHHATHE pelleHHS. JHHAMHYeCKAT
3KcmepTHad  cHcTeMa  (JI3C). 3aKoH
yrnpaBieHEHda. [Ipobdmems! co3ganma HC.
Obecneuenne peansHOTO BpeMeHH
pealTH3alHH OpOLEeCCOB VOpaBIeHH.

PacnapanielHBaHHe aIropHTMOB. UYTo Takoe
HHTe/UIeKTYalbHad cHcTeMa?

MeToas! OOTHMHIAITHHA YIIpaBIeHHA B
MHOT000BEKTHRIX MHOTOEPHTepPHAIER-HEIX
CHCTeMax

ITpobneMsl MHOTOKpPHTepHAaIBHOTO CHHTe3a
VIIPABIeHHA Ha OCHOBE MHOTOKPHTePHAIBHOH
CTADHIH3AHH H ONTHMH3ALHH VIIpaBlIeHHA
MHOT000BeKTHOH MHOTOKPHTepHATBHOH
CHCcTeMoH Ha OCHOBe CTA0HIBHO-
3(Q(eKTHBHBIX KOMIIPOMHCCOB B VCIOBHH
HCXOJHOH CTPYKIYPHOH HecOITIacOBAHHOCTH
H HeoOpeleleHHOCTH. M3ydeHHe DakeTa
nporpamMy MOMIIHC

HrdopManHoHHble NpoOIeMBl B CHCTeMax
VIIpaBIeHHS

[ToHATHE ODHapy&eHHI, CEeNeKITHH,
pacIIo3HaBAHHS H COIPOBOMISHHS 00beKTa 10
CHTHAILY. Henunefinag (QHIBTpaIH.

PacnosHaBagHe oOpasos. [TocTpoeHHe cXeM
CHCTEM pacHO3HaBaHHA (KIaccH)HKAIIHH)
CHTHAIOB Ha ©Oase HeHpPOHHBIX CeTed.
[TpoOneMsl CHHTe3a HeHPOHHBIX CeTeH.

0DIeMBl  KOMIIIEKCHPOBAHHA  MeTOJOB
]:[ fumy

podacTHOro, Hefipo-HeueTKOT0 H ANAITHBHOTO
VIIpaBIeHHS

HpeHTH(HKAIHA H HOCTpOeHHe KOHTYPOB
aJanTalHHe CHCTeM yIpaBIeHHA.
ObecriedenHe YCTOHYHBOCTH H HAZeXKHOCTH
KOMILTEKCHPOBAHHBIX CHCTEM.

Pa3zpaboTunk:

JloteHT,

Kadenpa «HanorexHomornm u
MUKDPOCHUCTEMHAS TEXHUKA»

/%f /__ M.O. Makees

MO 3aBenyromero kageapoi
JlotieHT,

Kadenpa «HanorexHomoruu u
MUKDPOCHUCTEMHAS TEXHUKA

[ 18 1Y

C.B. Aracuesna




DeodepanvHoe 20cy0apcmeeHHoe Aa8MOHOMHOE 00Pa308amMelbHOe YUpexcoeHue
gvicute2o 0bpaszosanus « Poccutickuti ynugepcumem opyicovl HApoOo8»

Hnowcenepnan akaoemus

AHHOTAIIUA YYEBHOM JUCIATIIUHBI

Oo0pa3zoBaTesbHasA MporpaMma
01.06.01 MaTeMaTHKa U MEXaHHUKA

IIpodwnis - JIuHaMuKa, IPOYHOCTH MAIKH, ITPUOOPOB U anmnaparypsl (TEXHUYECKUE HAYKH)

HaumeHoBaHNe TUCHUILINHBI

CucreMHbIH aHaAM3, YHOpPaBJeHHEe H
00padoTka nHpopMaun

O0BEéM TUCHUTIINHBI

3 3E (108 ugac.)

Kpartkoe conep:xkanue THCHUIIAHBI

Ha3Banue pa3aenoB (TemM) JTUCUMILIIMHBI

Kparkoe conepkanue pasaesioB (Tem)
AUCHUILINHBI:

AKTyaJIbHbIE BOIIPOCHI CUCTEMHOTO aHAIN3a

MatemaTHdecKkue MOACIIH MEXaHHYCCKUX CUCTEM,
MHOI'O3B€HHBIX pO6OTOB. 3aKOHBI MEXaHUKH JJIsA
MOCTPOEHUsI MaTeMaTU4ecKux mojeneil. Meron
Jlarpamxka. [lpwanmn [lamambGepa. [lpumepst
IMOCTPOCHHUA MaTEMATUUYCCKUX MOZ[CHGﬁ
MeXaHHMYecKnx o0bekToB. HeompeneneHHOCTH B
MaTeMaTHYeCKUX  MOZAEsIX.  BeposrHocTHbIe
METO/IbI OINUCaHUS HEOIPEIETIEHHOCTEN.
Heuetkue hopmbl onucanusi HeOMpeIeIeHHOCTEH.
Meroapl pelieHuss 3anad  OapaMeTPUUECKOM
UACHTH(QUKALUH. CrpykTypHas
HeomnpeaeneHHocTs. [IpobneMsl pemreHus 3amad
CTPYKTYPHOW HWAEGHTH(UKAMH W CTPYKTYpHO-

napaMeTprYeCKOi UICHTU(UKALIUH.
MatemaTHdeckue MOJICIN JICTATCJIbHBIX
anmnaparos, JIETAIOIINX po0oTOB.
Hemnapamerpuueckas UICHTUDUKALIS

HENUHENHBIX cucteM. [IpuHnun Makcumyma
[Montpsirmna.  IlpoGiiembl  pemieHus  3aaadu
ONTHMAIBHOTO YIpaBJIEHUs. BrraucauTensbHbIE
METOJBl  pEIIEHWs  33aJa4  ONTHMAJbHOTO
yIIpaBJICHUS. YpaBHeHue bennmana.
AHanuTH4YeCKOe KOHCTPYUPOBAHUE ONTHMAIIBHBIX
perynstopoB (AKOP). Metox ¢pynkimii JIssmyHoBa
JUIi CHHTe3a cucTeM crabwimsanuu. Merton
AHAJIMTUYECKOr O KOHCTPYHUPOBAHHS
arperupoBaHHbIX PETYJIATOPOB. [Ipobnema
HEONPENEICHHOCTH B 33J1a4€ CUHTE3a YIPABICHHUS.

AKTyaJIbHBIE BOIIPOCHI YIIPABIICHUSI.

®opMynUpOBKa 3a7adud YMCICHHOTO CHHTE3a
cucteM ympasieHus. OnTumaiabHOe podacTHOeE
yIIpaBJICHHE. Teopus ONTUMAJIBHOTO
perynupoBanusi. IlpencraBieHue  ciydaiHOro
polecca METOJaMU TEOPUM IOJMHOMHUAIBHOTO
xaoca. BeposTHOCTHas HEONpPENENeHHOCTh B
CTOXaCTHUYECKUX JUHAMAYECKUX CUCTEMaxX
yipasieHus. VICKyCCTBEHHbIE HEHPOHHBIE CETH.
Henpta mpaBwio Buapoy-Xodda u amroputm




o0OpaTHOTO pacrpocTpaHeHus OLINOKH.
AJanTHBHBIE CHCTEMBI YIPAaBICHHS HAa OCHOBE
HEUPOHHBIX ceTeil. HelpOHHBIE ceTH JUIs peILeHMs]
3aja4 uaeHTUQUKayu. MeTo] HeHPOHHBIX ceTel

JUISL  peIeHWs 3aJad  CHHTe3a  YIpaBJICHHS.
I'enetnueckuii aJITOPUTM. Anroput™M
IuQPepeHInaNIFHON — HBOJIONHMUA.  AJNTOPUTM

MYpPaBbUHOW KOJOHMHM. ANTOPUTM POs MUEIL.
AnroputM  pos  yactuil. [IpuHIUIm  Majbix
Bapuanuii Oa3MCHOTO PEIICHUS IS PEIICHUs
3a/1a4y YMCIOBOM M HE YHCIOBOUM ONTUMHU3AIIMH.

AKTyaJbHBIE BOIPOCH 00pab0TKHN HH(OPMAITHH.

BapuanmoHHple T€HETWYECKMI  aNroput™M  AJis
o0y4yeHUss HEWpOHHOW ceTH. BapualyoHHBIH
TCHETUYECKUM aNropuT™M Uil PELUCHHS 3aJadud
ONTUMAIILHOTO yIpaBieHus. MeTon reHeTH4ecKoro

MporpaMMHUpOBaHus.  MeTos  BapHAIMOHHOTO
TEHETMYECKOr0  IPOrpaMMUPOBAHMSL. Meron
rpaMMaTU4YecKoi 3BOIOMHA. MeTo ] BapHalluOHHON
rpaMMaTH4ecKoi IBOJIIOLMU. Merton
AQHAJIUTHYECKOTO  TporpaMMHUpoBaHusa.  Meron
BapHALMOHHOTO AQHAIUTUYECKOTO

IporpaMMupoBaHusl. MeTon cereBoro oneparopa.
Mertox  MHOTOCIOMHOIO  CETEBOIO  OIEpaTopa.
Pemenne 3amad  upeHTH(UKALIMKM M CHHTE3a
VIPaBICHUS] METOJAMH CHMBOJIBHOW PErpeccui.
Pemienne 3amauM  ONTUMANBHOTO  YIIpaBJICHUS
METOAaMU CHUMBOJIBHOM perpeccun. CHCTEMBI C
obmeii mamsTeio. CHUCTEMBI € pacmlpeseNieHHON

MaMATBIO. I'paduueckue YCKOPUTEIH.
[IporpammHBbIe cpelcTBa IapajIenbHbIX
texHoyoruid. budmorexku OpenMP, MPI, OpenCL,
CUDA. OneHku s dexTrBHOCTH
pacrnapauIieTHBaHus.

Pa3zpaboTunk:

JIo11eHT,

Kadenpa «HaHoTexXHOIOTHH U ) ' /

MHUKPOCHUCTEMHAS TEXHHUKA) i /l/ L M.O. MakeeB

MO 3aBeayromero kageapoi
JlotieHT,

Kad)ezma «HaHOTEXHOJIOT MY U
MHUKPOCHUCTEMHAA TCXHUKAY

[l e 28 1 T B8

C.B. Aracuesna




