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1. Ob61acTh NPpUMEHEHUS] U HOPMATHUBHbIE CCHLIIKH

[IporpaMma BCTYHNUTENBHOTO HCHBITaHUS CHOPMUPOBAaHA Ha OCHOBE (heaepambHBIX
TOCYy/IapCTBEHHBIX O00Opa30BaTENbHBIX CTAaHAAPTOB BBICHIETO OOpa30BaHUA IO IMPOTrpamMmam
CIIELUATIMTETa WIK MarucTpaTypsl.

2. CTpyKTYypa BCTYNHUTEIbHOI0 IK3aMeHa

BerynurenbHoe ucnbITaHME OCHOBHOM — 00pa3oBaTeIbHOM  MpPOrpamMMbl  BBICILIETO
00pa3oBaHUsi — MPOrpamMMbl MOJTOTOBKM HAay4YHbIX W Hay4YHO-TEIAarormuyeckux KaJpoB B
acnupantype CuctemHblid aHanu3. MaremaTudeckoe MojenupoBaHue. MHpopmManmoHHbIE
TEXHOJIOTMM COCTOUT M3 JIBYX YacTeW: OIIEHKH MHIMUBHUAYAJIbHBIX JOCTHXKEHHUH (MOpPTHOIN0) 1
OIICHKH 3HAHUU T10 HAIIPABJIICHUIO TOATOTOBKHU (COOECEI0BaHME).

MaxkcuManbHasi BO3MOXKHAS OIICHKa 32 00€ YaCTH BCTYHMHUTEIBHOTO MCTIBITAHUS TI0
crerranpHocT coctasiger 100 6amuioB.

Jns yyactus B KOHKYpCE MO MTOraM BCTYMHTEJIBHOT'O MCHBITAHUS MO CIEIHAIbHOCTH
HeoOxoaumMo HabpaTh cymMapHo He MeHee 30 6asutoB. OneHKa 3a BCTYIUTENbHOE UCIBITAaHUE 110
crienuanbHOCTH OT 1 10 29 0amioB cuuTaeTcss HEYJOBIECTBOPUTEIILHOM.

2.1. OueHka HHAUBUAYAJIBHBIX 10cTHKeHUl. CTpyKkTypa nopr¢oano MakcumaibHast
BO3MOJKHAsl OILIEHKA 33 MHJIMBUAyaIbHbIE TOCTHX)eHUs (MopTdoino) coctapisieT 50 6amios.

Jns ydgacTusi B KOHKypCE OILEHKH WHAMBHAYAIBHBIX JOCTH)KCHHH (TOPTQOIHO)
aOUTYPHEHT MOXKET MPEACTABUTH CIEAYIOIINE TOKYMEHTBI, IOATBEPKIAIONINE €0 TOCTHKECHUS:

1) lokyMeHTbI, MOATBEPKAAI0IIHNE ONBIT HAYYHO-UCCJIEI0BATEIbCKON 1eATeJIbHOCTH
aduTypHeHra.

a. Jlokmanpl Ha MEXIYHAPOIHBIX M POCCUUCKHX KOH(GEPEHIHSX, HAYYHBIX CEMUHApAX,
HAyYHBIX IOKOJAX W T.A. 1O HAMpaBICHUIO OyIyIIEro AMCCEPTAIMOHHOTO HCCIEIOBaHUS.
[TonTBepikmaercss MPEACTABICHWEM TMPOTrpamMMbl KOH(PEPEHIWH, IuIuioMa  (cepThdHuKaTa)
ydacTHUKA.

b. Ony6nuKoBaHHbIE WM MPUHATHIE K MyOJIMKalMK HAay4yHble pa0OThI (CTaThbU, JOKJIAJbI B
coopHmKax mokianoB). [lonTBepikmaercs MpeacTaBIeHUEM IEKTPOHHBIX KOMUH TMOIITUHHUKOB,
CCBUJIKOM Ha OTKPBITbIE MCTOYHUKH, CHOPABKOM W3 pelakUMM O HNPUHATHUM K MyOJUKalUuu C
o0s13aTeNbHBIM YKa3aHMEM HOMepa >KypHasia U cTpaHul. [lyOnukanuu JOJKHBI OTHOCUTHCS K
TOMY € HAIpPaBJICHUIO, YTO U TeMa OYyIEero JUCCEPTAIMOHHOTO HCCIIEIOBAHMS.

c. CBuAeTeNnbCTBa O rOCYAapCTBEHHOM pErucTpaluy IporpaMM U 06a3 1aHHbIX, MAaTEHTHI
Ha M300pETEeHMsI, TATEHTHI HA TIOJIE3HBIE MOJIENH, U TIPOY.

d. VYyactme B Hay4YHO-HCCIEAOBATEIBCKUX TPOCKTaX, aKaJEMHUYECKUX TpaHTaX.
[ToaTBepxmaercs JaHHBIMU MTPOEKTa (Ha3BaHWE, HOMEP TpaHTa, (HOH), KOHTAKTHBIMHA JaHHBIMU
PYKOBOJUTEINS TPOCKTa M KpaTKoi aHHOoTanueil (He Oosee 200 ciioB), pa3bICHSIONICH CYTh
paboThI a0UTYypHUEHTA.

2) PexoMeHaaTeJbHOE MHUCBMO OT TOTCHIMAJIBHOTO HAYYHOTO PYKOBOJUTENS
IUTAHUPYEMOT'O  JIUCCEPTALIMOHHOTO HCCIIEJOBaHMs, B KOTOPOM OTpPaXXEHO €ro Ccorjiacue
BBICTYIIUTh HAYYHBIM PYKOBOJUTEIEM aOUTYpPUEHTA B aCHUPAHTYpe, a TakXKe, IPU 3HAKOMCTBE
MOTEHIIMAJIBHOTO PYKOBOJUTENSI C HAy4YHOM W y4eOHON NesSTENbHOCTHIO a0UTypHEHTa, €€
XapaKTEePUCTHKA.

3) OnucaHue HcC/IeI0BaTEIbCKOr0 NMpoekTa (He Oosiee YeTHIPEX CTPAHHUIl), KOTOPBIN
MOCTYMAOLIMI IpenonaracT pealu30BaTh BO BpeMs 00y4eHUs B aCIUpaHType (Ha pyCCKOM MU
aHIIMICKOM si3bIke). OmmcaHue MpOeKTa JO0JDKHO COAEpXaThb: a) aKTyallbHOCTh - KpaTKoe



BBEJICHHE B OO0JACTh MPENNoaraéMoro HCCIeIOBaHMs, TEKYIIee COCTOSHHE BBIOpaHHOMN
otpaciu; 6) GopMyIHPOBKY MpOOIEMBbI UCCIEOBAHNS U HAYYHYI0 HOBH3HY; B) IIENH U 3a/1a4H
UCCIIeIOBaHUS; ) 000CHOBAaHME TEOPETHUYECKOW WIIM MPAKTUYECKOW 3HAYMMOCTH; 1) KpaTKoe
ONMCaHUE NPEANOJaraéMblX MOAX0A0B U METOJOB B PEIICHUH MOCTABJICHHBIX 3a]1a4.

2.2. Kpurepum ouenku noprdosuo

Kpurepuii onenku Kouaun4yectBo
0aJL10B

JloxJiaabl HA KOH(pepeHUMAX MakcumymM 5
0aJ10B

¢ myOuKamuei J0KIa10B (32 KaxXayro) 2 Gamna

0e3 myOnuKaIuu JOKIaI0B (32 KaXIyH0) 1 Gamn

IMy0ankanusi HAyYHbIX padoT Makcumym 20
0aJsi0B

Ilybonukayus 6 ycypnane unu 6 cOOpHuKe 00Kk1ado08, unoekcupyemom ¢ Web of
Science/Scopus:

myOJMKaIus B )KypHaie repBoro kBapTmwisd (Q1) 6e3 coaBTopoB 20 6amtoB
nyOnuKamnus B )KypHaie nepsoro kBaptuis (Q1) B coaBTopcTBe 19 6amnoB
myOnuKamus B )KypHasie BToporo kBaptuist (Q2) 6e3 coaBTOpoB 18 6amnoB
nyOauKanus B xKypHayie BToporo ksaptuiist (Q2) B coaBTOpCTBE 17 6annos
myOuKaIus B )KypHasie Tpetbero kBaptuis (Q3) 6e3 coaBTopoB 15 6ammoB
myOuKaIus B )KypHasie TpeTbero kBapTuis (Q3) B coaBTOpCTBE 14 6amnoB
nyOnuKanus B )KypHasie yerseproro kBapTuiis (Q4) 6e3 coaBTopoB 13 6annos
nyOnuKaIus B )KypHasie 4eTBepToro kBapTuiisa (Q4) B coaBTOPCTBE 12 6amnoB
nyOnuKanus B )KypHasie 6e3 KBapTuiis 6€3 COaBTOPOB 11 6annos
nyOyIMKanus B )KypHaie 6e3 KBapTUIIL B COABTOPCTBE 10 GanoB

Ilyonukayus 6 scypuane, 6xooauiem 6 /[onoinumenvhuulil nepeuens ycypuanoe HUY
BIIS:*

0e3 COaBTOpOB 12 6annoB

B COABTOPCTBE 10 6amoB

Ilyonuxkayus ¢ sncypuasie uiu é coOopHuxe 00Kk1a0o0s, ne unoexcupyemom ¢ Web of




Science/Scopus:

[Ty6nukanus B )xypHaiie u3 cnucka BAK 6e3 coaBTopoB 8 baioB
[Ty6nukanus B )xypHayie u3 cnucka BAK B coaBTopctBe 6 OasuioB
CBueTeJIbCTBA 0 TOCYAAPCTBEHHOH perucTpauMy NporpaMm M 5 6amnoB

0a3 JAHHBIX, MMATCHTHI HA I/I306peTeHI/Iﬂ, MNaTEeHTbI HA ITOJIC3HbIC
MOA€JH, U MPOY.

Y4yacTue B HAYYHO-HCCIEA0BATEILCKHUX MPOEKTAX 5 6ansioB
PexomenaaTesbHOE NMCHMO OT NOTEHIMAJIBLHOIO HAYYHOI 0 5 6asi0B
PYKOBOJAUTEIS

Onucanue nccIe0BaTENbCKOI0 MPOEKTA 1o 10 6a10B

* JlomomHuTENBbHBIN TIepedeHb xypHanoB HUY BIID npencrarieH mo cchuike:
https://scientometrics.hse.ru/goodjournals
OneHka HHAMBUAYAIbHBIX TOCTHKEHUN POBOAUTCS HA COOECEOBAHUU.

Munumanovustii 6ann (HeyoosiemeopumenvHas oyeHka) 3a nopmeoauo — 0o 9 oannoe
eéKn0uumenvuo. /Jlna ywacmusa 6 KOHKypce NO UMO2aM OUEHKU UHOUBUOYATIbHbBIX
00CMUMNCEHUTl He00X00uMo Hadpamb cymmapHo ne menee 10 oannos.

2.3. CTpyKTypa M npoueaypa npoBeeHusi OLeHKH 3HAHUU 110 HANIPABJICHHUIO
MOATrOTOBKH (co0ecenqoBanue)

MaxkcumaiibHasg BO3MOKHAs OIleHKa 3a cobecenoBanue cocrasisger 50 0aios.

CobecemoBaHUE COCTOUT U3 JIBYX YACTEH.

1) OTBeT Ha BONPOCHI B COOTBETCTBUU C HAIIPABJIECHHOCTHIO (HAYYHON CIEHUATBHOCTHIO)
OyayIieit HayqHO-UCCIIeIOBATEIbCKON paboThI (auccepTamnmn). AOGUTYPHEHT BEIOMpAET OUTIET,
COJIepIKaIUi IBa BOIIPOCA U3 MPEICTABICHHBIX B MPOTpaMMe COOECETOBAHMS TEM.

Abutypuenty mnpenoctaBisgercs 30 MUHYT Ha MOATOTOBKY. B Xome oTBeTra KOMHCCHS
MOJKET 3a/1aBaTh YTOYHSIONIME BOMpPOCHL. OIEHKa 3a OTBETHI MO KaXIOMY H3 BOMPOCOB
COCTaBIISIET MaKCUMyM 15 Gasios.

2) becena no miaHupyeMoMy HampaBiIE€HUIO UCCIIEIOBaHUN. AOUTYpUEHTY HE00X0IUMO
PacKpBITh CJEAYIOLINE BOIPOCHL: IpenoaraemMasi TeMa Hay4yHO MCCIIE0BATEIbCKOM padoThI,
dbopMysupoBKa IpoOJIEMBI, LIETU €€ UCCIeI0BaHus, HOBU3HA. B Xo/1e oTBeTa KOMHCCHS MOXKET
3aJ1aBaTh yTOUHSIONIME BOMPOChl. OlLIeHKa 3a JaHHYI0 YacTh COOECE0OBAHUS COCTABIISET
MakcumyM 20 6asuioB.

CobecenoBanue MNPOBOAUTCS HA PYCCKOM WJIM aHIVIMHCKOM s3bIKE (IO JKEJIaHHIO
abutypueHrta), co0OecelloBaHME MOXET TPOBOJIUTHCS JHUCTAHIIMOHHO C HCIOJIb30BAaHUEM
MH(OPMALMOHHBIX TEXHOJIOTHUH.

2.4. Kpurepuu oneHKH cobece10BaHUS




Kpurepuu oueHnBaHusi 0TBeTa 10 BONPOCAM NPOrpaMMblI Banusl
codece10BaHUA
OTBeT NoHBIN, 6€3 3aMeYaHHi, TPOJEMOHCTPUPOBAHBI 3HAHUS 14-15

10 CHEHUAIBHON JUCLUILIHHE

OTBeT MOJIHEIN, C HE3HAUYNTSIBHEIMU HEJOUECTaMHU, 11-13
MPOJAEMOHCTPUPOBAHBI 3HAHUS IO CIIEHUAIBHON AUCIUTUIMHE

OTBET MOJIHBIN, C HE3HAYUTEIBHBIMHU 3aMEUaHUsIMHU 6-10
OTBET HE MOJIHBIH, C CYIIECTBCHHBIMH 3aMEYaHUSIMH 3-5
OTBeT Ha MOCTaBJIEHHBIN BONPOC HE JIaH 0-2
KpuTtepuu onieHUBaHUsI OTBETA MO MJIAHUPYEMOMY Bbannbl

HaIpaBJCHHUIO HCCJIeA0BaHMI

OTBeT MONHBIN, 0€3 3aMeYaHui, TPOJIEMOHCTPHUPOBAHO 20
MPEJICTABJICHKE O TUIAHUPYEMOM HarpaBJICHUU UCCIICIOBAHHMA

OTBeT NOJIHBIHN, C HE3HAYUTEIILHEIMHM HEJIOUCTaAMH, 16-19
MIPOJIEMOHCTPUPOBAHO MPECTABIECHUE O TUIAHUPYEMOM
JMCCEPTALMOHHOM HCCIIEI0BaHUU

OTBeT NOJIHBIN, C HE3HAYNTEIIFHBIMH 3aMCUaHUSIMU 11-15
OTBeT He NMOJHBIN, C CYIIECTBEHHBIMU 3aMEYaHUSIMU 7-10
OTBeT Ha MMOCTaBJICHHBIN BOIIPOC HE JIaH 0-6

B cnyuyae nHabopa abuTypueHTaMH paBHOTO KOJIMYecTBa 0auioB (MOIYIPOXOIHOTO
0ama), IpenMyIIeCcTBO MOTydaeT aOUTYPHUEHT, COOTBETCTBYIOIINN MTEPEUNCICHHBIM HUXKE
kputepusmu. Kputepun mpenctaBiaeHsl B MOPSAIKE YOBIBAHUS 3HAYUMOCTH.

1. oueHka 3a cobece10BaHUE;

2. OIIeHKA 332 MHANBUAYAJIbHBIC JOCTHKCHHUS;

3. Ilporpamma cobecenoBaHust
K cobecenoBannio aOUTypHUEHT TOTOBUTCS 110 TEMaM OJHOTO U3 5 OJIOKOB B COOTBETCTBHUH
C HaMpPaBJIEHHOCTHIO (HAyYHOU CIIeNUaIbHOCTHIO) Oy IyIIeld HaydHO HCCIIET0BATEIHCKOM
paboThI (AMCcepTaIyy), yKa3aHHOU B 3asBJICHUH O TIOCTYIUICHUU B aCIHUPAHTYPY.
Baok 1. Hanpasaennocts 1.2.2 «Mamemamudyeckoe ModesiupogaHue, YUCJIeHHbIe
MemoObl U KOMIJIEKCbI MPo2pamMmM».
1.1. Ocno6vt mamemamuueckozo MoOeAUPOEAHUA
OCHOBHbBIE TPUHIUIIBI MaTEMAaTUYECKOIO0 MOJEIUPOBaHUSA. BuIbI MaTeMaTHUYeCKUX
Mozeneir. O6inacTu npuMeHeHus. [[pUHITUIIBI TOCTPOSHUS MAaTEMAaTHIYECKUX Mojieliel. MeTobl
MCCIIEA0BaHUS MaTEMATUYECKUX MOJIETIEH.



KOMHBIOTCpHOG U MMUTAIMOHHOC MOJACIINPOBAHUC. MCTO,Z[OJ'IOFI/IH HUMHUTAIIMOHHOI'O
MOACIINPOBAHHA. O6nacThb IMIPUMCHCHHA. MareMaTu4ecKuit amrmnapat UMHTalMOHHOT'O
MOJCIUPOBAHUA. HpI/IHL[I/IHLI U METOJbI TOCTPOCHUA HMHUTAITMOHHBIX MOJICIICH.
KOMHBIOTepHBIe Cp€Aabl U A3bIKKM UMHUTAIMOHHOI'O MOACIUPOBAHUA.

1.2. Mamemamuueckuii ananus u ouggepenyuaivrvle ypasHenus

HccnenoBanue Touek onTUMyMa U neperuda GyHKIUI OJHOM MEPEMEHHOW C IMOMOIBIO
npou3BoaHbIX. [lomHble cucTeMbl QyHKIMIA (TOTMHOMBI U TPUTOHOMETpUYECKHE (DYHKLINN).
Paznoxenne nmpon3BoiibHON (DYHKIIMH 110 TTOTHOM CUCTeMe (PYHKITUNA; OCTAaTOYHBIN HWJICH.

OObikHOBeHHBIE  au(ddepeHLnanbHble  ypaBHEHHSA: TeopeMa  CYyIIeCTBOBAHUS U
€IUHCTBEHHOCTH, JIMHEHHbIE YPaBHEHHMS IIEPBOrO M BTOPOIrO IOPSIAKOB, OIHOPOIHBIE
ypaBHEHHUsI, KilacCU(pUKaLUS CTALIMOHAPHBIX TOYEK.

1.3. Memoobt onmumuzayuu

MaremaTiueckoe MporpaMMHUpOBaHue. THUNBI  SKCTPEMYMOB  (PYHKIUH  MHOTHUX
MIEPEMEHHBIX, YCJIOBHUS JIOKAJBbHOTO JKCTpEMyMa, METOJ MHOxuTene Jlarpanxka, wux
uHTepnperanus. OCHOBHBIE MOHATHS BBIIYKIOrO IporpaMMupoBaHusd. CenyioBble TOYKH.
Oynkuus Jlarpanxa. Teopema Kyna - Takkepa u ee reomerpuueckass HHTEpIPETALIUS.

®dopmynupoBKa 3a1aun JuHenHoro nporpammupoBanus (JIIT). [Toustust onopHoro
1aHa u 6asuca, BRIPOKICHHOCTh M HEBBIPOKIAECHHOCTH 3a1a4 JII1, ocHOBHBIE TPUHITUIIBI
cumiuiekc-merona. OcHoBHble TeopeMsl JIII. JluHaMuueckoe nporpaMMupoBaHue.

1.4. Anzceopa

JIluneitHoe mpocTpaHcTBO. JluHelHas 3aBucumocTb. basuc. Cuctembl JTUHEHHBIX
ypasaenuii (CJIY). Kpurepuii coBmectHocTr CJIY. OOpaTHas u rniceB1oo0paTHas MaTpHILIbI.

Jluneitapie omepatopbl. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHS KBAAPAaTHOM
MAaTpULlbl U CUMMETPUYHOM KBAaJAPATHOW MaTpuubl. JluaroHanusanus MaTpULbl JIMHEHHOIO
onepaTtopa. CUHTYJISIpHbIE YHCIIa IPSIMOYTOJIBHBIX MAaTPHULL U UX CBSI3b C COOCTBEHHBIMHU YHUCIIAMHU
aCCOLMMPOBAHHBIX MaTpull. MaTpU4YHbIE PA3I0KEHHUS.

CkansipHoe npoussenenue. OproronanbHocTh. [Ipouecc oproronanuzanuu I'pama —
HImuara.

bununeitabpie 1 kBagpaTuaHbie HOpPMBI. 3HAKOOTIPEICTICHHBIE U TTOTYOTPEICIICHHBIC
KBaJIpaTH4HbIe (JOPMBI U UX CBOMCTBA.

1.5. Ocnogvl meopuu sepoamuocmeil u MamemMamuieckou CmamucmuKku

CrnyqaiiHble BeIMUMHBL. PacnipeenieHne TUCKPETHBIX CIIy4alHbIX BEJINYHMH.
XapakTepucTUKH pacnpenenacHuil. OCHOBHBIE 3aKOHBI PACIIPEIEIICHNs HEIPEPBIBHBIX
CIIy4yalHbIX BeJIMUYMH. QYHKINUH TIOTHOCTU PACIIPEACIICHUS], CBOMCTBA U KBAaHTHIIH
OJTHOMEPHOM, ABYMEPHOU U N-MEPHOW HOPMAJIBHOM CIIy4allHOW BEIWYMHBL. PacnpeneneHus
xu-kBajapart, CteroaeHTa, CHenexkopa — duiepa, JJIOrHOpMalIbHOE U PaBHOMEPHOE.
3akoH Oonbmux yucen (B popme YeOblméBa) Kak BhIpaKEHHE CBOMCTBA CTATHUCTUYECKOM
YCTOMUYMBOCTH CpeaHero 3HaueHusa. LleHTpaneHas mnpenenpHas Tteopema. ['eHepanbHas
COBOKYITHOCTb, BBIOOpKA M €€ OCHOBHBIC XapaKTEPUCTUKU (CpelHee 3HauyeHUue, JUCIIEpPCHs,
aCUMMETpHs, KBAaHTHIN, QYHKIIMKA pacmpeeneHust U TUIOTHOCTH). [loHsITHE cTaTHCTHYEeCKOM
TUIIOTE3bl U CTATUCTHUECKOTO KpUTepusi. OCHOBHBIE MOHATUSI TEOPUU CTATUCTUUYECKUX OLIEHOK
U CBOWCTBAa OIICHOK (HECMEIEHHOCTh, COCTOSITENIbBHOCTh, ACUMITOTHYECKAss HOPMaJbHOCTD,
3¢ PEKTUBHOCTB).

1.6. Cnyuaiinvie npoueccol u meopus mMacco6020 00CaAYyHCUEAHUA

CrnyuaiiHble TIpPOIIECCHI, OCHOBHBIC TOHATHSA, WX Kiaccudukamus. KoHedHble menn



MapxkoBa. Dproaudeckas Teopema. ¥YpaBHeHue Yenmena — Kosmoroposa uist TUCKPETHBIX U
HENPEPBIBHBIX LIETIEH.

[Tonsitrie cucteMbl MmaccoBoro oocimyxkuBanus (CMO). Knaccudukamust CMO. Cucremsr
MaccoBOro0 OOCITy>KMBaHUS ¢ OTKa3amMH. CHCTEMBI MaccOBOTO OOCIY)XMBaHHS 0€3 OTKa3OB.
[Totox 3asBok. IIpocreimuii motok. Ilotok ¢ mepemeHHbIM mapameTpoM. CranuMoOHapHBIE
notoku. [lorokum tuma Ilanmbma. IlpenenvHas teopema. MapkOBCKHI  TMOTOK. YpaBHEHHUS
Opmnanra. [Iponecc Tuna «rudenb U pa3sMHOKEHUE.

1.7. /Tluckpemmnulii ananus

Komb6unaTopHbie MeTOIBI JUCKPETHOTO aHanu3a. Kitaccnyeckue 3a1a4yn KOMOMHATOPHOTO
aHanmuza. Pa3Ouenus u pasmemenus. OCHOBHbIE KOMOWHATOpHBIE TOXAECTBA. 3aladdl O
KoAupoBaHuu nHpopmaruu. [lepeuncnuTenbHble 3aa4 O HA3HAYCHUSX.

DnemeHTapHasi Teopusi MHOKeCTB. byneBa anre6pa. Jlornka BeICKa3bIBaHUH.

[Toctpoenne [JH® nu KH® norudeckoit pynkuun. Jlornka npeaukaToB IEPBOTO MOPSIKA.
Teopema o nenykuuu. Teopema o noHOTE. METOABI TOTMYECKOTO BBIBOIA. brHApHbIE
oTHomeHus u rpadnl. CriocoObl percTaBieHus rpadoB.

[Tytu B rpade. CszHOCTh. Teopema 0 CBSI3aHHOCTH JIBYX BEPIIWH, UMEIONINX HEYETHYIO
JIOKAJIbHYIO CTENEeHb. MakcuManbHOEe Yucio pedep B rpade ¢ n BeplIMHAMU U K  CBSI3HBIMU
KOMITIOHeHTaMH. JlocTarounoe yciioBue cBsi3HOCTH Tpada ¢ n BepmuHamH.  JlepeBbs.
CBsi3aHHOCTH JIIOOBIX JBYX BEPIIMH JEpeBa €IWHCTBEHHBIM NPOCThIM myTeMm. [IpobGrema
BHU3yaJIU3aLlUU JI€PEBHEB.

DWepoBbl MyTH M LUKJIbL. AJTOPUTM TOCTPOEHUS SHIEPOBBIX HUKIOB. OleHKa
CJOKHOCTM anroputMa. ['aMuUIbTOHOBBI HyTH M UUKIBL. CIO0XHOCTh 3aJayd IPOBEPKHU
CYyILIECTBOBaHUs FraMUJIbTOHOBA LIMKJIa. HaxoxkaeHrne kpaTyalliux nmyTeid B OpUEHTHPOBAHHOM
rpade.

1.8. Ocnoebl meopuu npunamus peuieHuil

Knaccudpukanuusa 3amad NOpUHATHS pelIeHMH. OTanbl OPUHATHS pelieHuid. Mogenu
WMHAUBUAYATbHOIO BbIOOpa. OTHOLIEHUS opsaKa U kBasunopsiaka. Oynkuus seioopa. [Tonstus
HAaCJIEAYEMOCTH U HE3aBUCUMOCTHU. Teopus MOJIe3HOCTH.

OKCIepTHbIE METO/bI B IPUHATUH pelieHud. [IpuHaTHe pereHnii npu MHOTUX
kputepusix. Muoxectso [lapeto. [Ipouenypsl Bei6opa uactu MmHoxkecTBa [lapero. Meroabl
peuIeHuss MHOTOKPUTEPHUAIIBHBIX 3a7ja4: METOJIbI CBEPTKH, IOPOTOBbIE METOIbI. AHAIN3
s¢dexruBHOCTH 3aTpaT AD3 (METOBI 3aTPaThI-3(D(PEKT).

Cucremsl OAAEPKKYU NPUHATHUS pelieHn. COBpEMEHHbIE HHCTPYMEHTAJIBHBIE CPEICTBA
Y CUCTE- MbI MOJACPKKHU IPUHITHUS PEILICHU.

1.9. Yucnennwvie memoowi

UwncneHHbIE METOABl JIMHEWHOW anreOpbl. BhraucieHrne HauOONBIIETO TO MOIYIIO
coOCTBEHHOTO 3Ha4YeHUs MaTpulbl [IpsiMble U nTepannoHHbIe METOABI. CIIOCOOBI  YCKOPECHHS
cxouMOocCTH. ['paguenTHbIe MeToIbl. MEeTO1bl OpTOTOHATU3ALINH.

MeTon KOHEYHBIX Pa3HOCTEH W KOHEYHBIX OOBEMOB, METOJ KOHEUYHBIX JJIEMEHTOB.
Anmnpokcumaiusi, yCTOMYMBOCTh M CXOAUMOCTb. Teopema o cxoaumocTH. KOppeKTHOCTh
MOCTAaHOBOK KPAaeBbIX 3a]1a4 MPU UX YHCICHHOW allpOKCUMALIIH.

OcHOBHBIE YHCIIEHHBIE aJITOPUTMBI pElIeHHS] OOBIKHOBEHHBIX TU(PepeHInaIbHbIX
ypaBHeHHUI: MeTosbl PyHre-KyTThl 1 Antamca.

1.10. Ancopummsr u cmpykmypst 0GHHbBIX

[Togxonpl K MPOEKTUPOBAHUIO AITOPUTMOB: «Pa3AENsii W BIACTBYH», NUHAMHUYECKOE
MpOrpaMMHU- POBaHME, JKaJHAas CTpaTerus. AJCOPUTMbI COPTUPOBKH, JIBOMYHOIO IOHCKA.



Anroputmsl Ha rpadax: 06xo rpada, MOUCK KpaTJyalIlIuX IMyTei, IOCTpOeHHEe MUHUMAaJIbHOTO
OCTOBHOTO JiepeBa. JBOWUHbIE JepeBbs NOUCKA, Ky4YH, XeII-TaOIHIIbI.

Mammna Trropunra. Tezuc Yepua. Hepaspemmmocts mpo0ieMbl 0CTaHOBA MAIIMHbI
TrropuHra. Ananmu3s ciaoxHoctu anroputmoB. Knacceel 3agay P u NP, npumepsl. CBoaumocTtb
3aaa4d no Kapny u Teropunry. NP-nonnora. Teopema Kyxka.

1.11. Ilpozpammnoe obecneuenue

OcHOBHBIE BHIBI IporpaMMHOro oOecneueHus. IIporpaMMHbIe TPOIYKTHI U CEPBUCHL.
ApXUTEKTypa IPOrpaMMHBIX CUCTEM. TE€XHOJIOTMH NPOEKTUPOBAHUS MPOTPAMMHBIX CHCTEM.
MeTtononoruu pa3padotku nmporpaMmmubix cuctem: Agile, RUP, Scrum. ITpunuumnst pazpaboTku
YeJI0BEKO-MaIIMHHOTO nHTep(derica. CeTeBble TEXHOIOTUU.

baser manHBIX. OCHOBBI pemAUMOHHOW anreOpbl. DyHKIMOHANBHBIE 3aBHCHUMOCTH.
Hopmansabsie  Qopmbl.  TectupoBanue mporpamMmHoro obecredeHusi. CoBpeMEHHbIE
BBIYMCIIUTENIbHBIE CPEJIBI.

CnHcok pekoMeHayeMoi JUTepaTypbl

Ocnognaa numepamypa
1. AneckepoB @.T., Xabuna 3.J1., l1IBapu /I.A. bunapubie oTHOLIEHUS, rpadbl U
KOJUJIEKTUBHBIE penieHus. — M.: @uzmatiut, 2013.
2. B. AmmxmuH 1 1p. BBeneHne B MaTeMaTHYECKOE MOACIIUPOBAHUE. Y HUBEPCUTETCKAs
kHura, Jloroc. Cepus: HoBas ynusepcurerckas oudnunorexa — 2007.
3. bacakep P., Caatu T. Koneunsie rpadsr u cetn. — M.: Hayka,1974. 4. Bentuens E.C.,
Oguapos JI.A. [Ipukiagnblie 3aaun TeOpun BeposiTHOcTel. — M: Panuo u cBsi3b, 1983.
5. 3apyoun B.C. MaTtematndeckoe MojaenupoBanue B Texuuke. — M.: 3n-Bo MI'TY um.
H.D. baymana, 2003
6. Ky3nenos O.I1., JluckperHas MareMatuka it nH>xeHepa. — M.: Jlanb, 2004. 7.
JlaBpumesa E.M., [letpyxun B.A. MeTo/bl 1 cpeicTBa MHXKEHEPUN TPOTPAMMHOTO o0ecTe-
yeHus: YueOnuk. — M.: MOTU (TY), 2006.
8. Jlapnues O.M. Teopus u metons! npuHATUsA pemennit. — M.: Jloroc, 2002. 9.
JIutBak b.I'. DkcniepTHbIE OLIEHKU U IpuHATHE peieHnii. — M.: IlaTent, 1996. 10.
Mupkun b.I'. IIpo6iema rpynnosoro Beibopa. — M.: Hayka, 1974. 11. Ope O. I'padsr
1 ux npumeHenue. — M.: Mup, 1965.
12. Camapckuii A. A., 'ynun A.B. Uncnennsie metonsl. — M.: Hayka, 1989. 13. Cosetos b.JI.,
SxoeneB C.A. Mopenuposanue cucrem. — M.: BII, 1985. 14. IIsenoB A.C. Teopus
BEPOSTHOCTEHN U MaTeMaTu4eckasi CTaTUCTHKA. Y YyeOHoe
nocoOue ISl CTYACHTOB SKOHOMHYECKHX crerranbHocTei. M., m3a-so BIIID,1995.
Jonoanumenvnan rumepamypa
1. AiiBazsa C.A., Mxurapsas B.C. [IpuknagHas craTUCTHKA U OCHOBBI DKOHOMETPUKUA. — M.:
FOHUTUH, 1998 (paznensl 1 u 2).
2. Aiizepman M.A., Aneckepo @.T. Boibop BapuantoB (ocHOBbI Teopun). — M.: Hayka, 1990.
3. Akumos O.E. /luckpeTHast MmaTreMaTuka: JIoruka, rpymnimsl, rpagsel. — M.: JlaGopaTopus
bazosreix 3nanmii, 2001.
4. Aneckepos @.T. [Toporosas moie3HOCTb, BEIOOP U OMHAPHbBIE OTHOIIECHUS // ABTOMaTHKa U
tenemexanuka. 2003. Ne3. C. § - 27.
5. AneckepoB @.T., Opremyk I1. «Bbeibopsl. ['onocosanue. [laptun» — M.: Axagemus, 1995.
6. bpamc C., Teiinop A. [lenum no cnpaseymuoctu. — M.: Cunrer, 2002. 7. Bacun A.JL,
Mopo3sos B.B. Teopus urp u Mmogenu maremaTuueckoi 3konHomuku. — M.: Makc Ilpecc,



2005.

8. Aeopeukuii 1., Mypomues FO.JI., Iloronun B.A., Cxuptinanze A.I'. MoaenupoBaHue cu-
cteM. — M.: Axkagemus, 2009.

9. Jewt K. JIx.. BBenenue B cuctemsl 0a3 ganHbix. — M.: Bumbsmc, 2005. 10. Txen JI.

XappunrtoH. [IpoextupoBanue pensuuoHHbIX 6a3 ganHbIX. — Jlopu, 2006.

Baok 2. Hanpasaennocts 2.3.1. «CucteMHbIH aHAJIN3, yIPpaBJeHUe 1 00padoTka
HHpoOpMALUN»;

1. Ocnoenbie nonamus u 3a0auu cUCMemMHO20 AHAIU3A
[lonsiTHE O CHUCTEMHOM MOAXOJE, CHUCTEMHOM aHajiu3e. BblleneHue CUcTeMbl H3 CpElbl,
ompezeneHue cucteMbl. CUCTEMBI M 3aKOHOMEPHOCTH HMX (DYHKIMOHUPOBAHHUS M PA3BHUTHA.
VYpaBnseMoCTb, JOCTUAKUMOCTb, yCTOWUNBOCTb. MOJEIN CUCTEM: CTATUYECKUE, TUHAMUYECKHUE,
KOHIIETITyaJIbHBIE, TOMOJIOTHYECKHE, (OPMATU30BaHHbIe (POLeyphl (OpMaTH3aH MOJIENen
cucrteM), HH(OPMAIMOHHBIE, JOTMKO-THHIBUCTUYECKHE, CEMaHTUYECKHE, TEOPETUKO-
MHOXKecTBeHHble W J1p. Knaccuduxamuss cucrem.  EcrecTBeHHBIE, KOHILENTyaJlbHbIE U
HUCKYCCTBEHHBIE, IIPOCTHIE U CIIOXKHBIE, LIEJICHANPABIICHHBIE, LIEJIENONaralole, akTUBHbIE U
MACCUBHBIC, CTaOWIBHBIE W  pa3BHUBAIOMIMECS CHUCTeMbl. (OCHOBHBIE METOJIOJIOTHYECKUE
NPUHLMIIBI aHAJIM3a CUCTEM. 3a/Jaud CUCTEMHOIo aHaiu3a. Pojib demoBeKa B PEIICHHH 3aaad
CHUCTEMHOTI'0 aHaJIu3a.

2. Memoovt onmumuzayuu
Maremarnueckoe pOrpaMMUPOBAHHE. THIBI SKCTPEMYMOB (YHKIIM MHOTHX TEPEMEHHBIX,
yCIOBUSL JIOKAJIBHOIO JKCTpeMyMa, MeToi MHoxurtenedl Jlarpanxka. OCHOBHbBIE MOHSTHS
BbINyKJIOro nporpammupoBanus. CemioBelie Touku. @ynkuust Jlarpanxka. Teopema Kyna —
Takkepa u ee reoMmerpuueckas uHTeprnperauus. COBpeMEHHbIE  METOAbl TPAJAMEHTHOMN
ontumuzanuu. GopmynupoBka 3amauu JuHEHHOTO mporpammupoBanus (JIIT), skoHoMuueckas
uHTepnpetanys. [loHsTHS omopHOTo MmiuaHa W 0a3nca, BRIPOKIECHHOCTh M HEBBIPOKICHHOCTH
3agay JII1, ocHOBHBIE TPUHIUTIBI CUMILIEKC
merona. OcHoBHble Teopemsbl JIII. Ilorokum B cerax. Teopema @Popma — dankepcoHa.
TpancnoptHas 3amaya. JluHammueckoe mnporpaMMmupoBanue. llpumepsl 3amad, pemaeMbIx
METOJO0M JMHAMUYECKOIO MPOrpaMMHUPOBAHMS. 3a/1a4a ONTUMAJIBHOIO YIIPABICHUS U TPUHLIMII
Makcumyma lloHTpsaruna.

3. Anzeopa
JIuneiinoe mpoctpaHcTBO. JIMHeiHas 3aBucuMocTh. bazuc. Cucrtembl JTUHEHHBIX ypaBHEHUH
(CIIY). Kpurepuii copmectHoctrn CJIY. OOpatHas u mceBgooOpaTHas Martpuibl. JInHelHbIE
omepatopel. COOCTBEHHBIE BEKTOPHl W COOCTBEHHBIC 3HAYCHUS KBAJAPATHOW MATPHUIBI H
CUMMETPUYHOM KBaJApaTHOW MaTpuipl. J(MaroHanusanuss MaTpulbl JUHEHHOIO OIEpaTopa.
CuHrynsipHple 4ucjia MPSMOYTOJbHBIX MAaTpPUIl U HMX CBSI3b C COOCTBEHHBIMH UHCIAMHU
ACCOLIMMPOBAHHBIX MATPULl. MaTpHUHbIe pa3NioKeHUs (CUHTYISIpHOE pasioxkeHue, QR
paznoxenue, LU-pasnoxenue, pasznoxkenue Xoiseukoro). CkalasipHOe MpOU3BEICHUE.
OptoronansHocTh. IIponecc oproronammzauuu I['pama — Ilvuara. bunuHeiliHble u
KBaJipaTHuHbIe (HOpMBI. 3HAKOOTIPEACIEHHBIE U MOJIyOIIpeIeNIEHHbIE KBaIpaTUYHbIe (POPMBI U UX
cBoiictBa. 3 Teopema Ileppona-®pobenunyca i HeoTpULaTeNbHBIX MaTpull. CTETIEHHON METO
OTBICKAaHHSI MAaKCUMAJIbHOTO COOCTBEHHOTO YMCIIa U COOTBETCTBYIOIIETO0 COOCTBEHHOTO BEKTOPA;
ycnoBus cxoaumoctu. [lonsrue rpynnsl. Hopmanbhblit genuTens u- ¢akrtop-rpynna. Pemerku u
nonypeweTku. bynesa anredpa.

4. Ocnosvt meopuu geposamuocmeit u mamemamuyeckoi cmamucmuxu CirydaiiHble
BeNMYUHBI. PacipenienieHrne QTUCKPETHBIX CITyYalHbIX BETUYUH. XapaKTEPUCTUKU
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pacnpenesnennii. OCHOBHbBIE 3aKOHBI pAaCIIPEICICHHS HEIPEPBIBHBIX CIIy4alHbBIX BEJITUYMH.
@OyHKIMHY IJIOTHOCTH PaCHpEeIeIeHNs], CBOMCTBA M KBAHTWJIM OJHOMEPHOM, IBYMEPHOM U n-
MEpHOI HOpMaJbHOU CiyyaliHOH BenuuuHbL. Pacnipenenenus xu-kBajapat, CTbIOJICHTA,
Cuenexopa — Guiepa, J0rHOpMaIbHOE U paBHOMEPHOE. 3aKOH 00JbIIMX uncen (B popme
YeOrbImmeBa) Kak BIPAXKEHHE CBOMCTBA CTATUCTUYECKON YCTOWYMBOCTH CPETHETO 3HAUCHUSI.
LlenTpanpHas npeaenbpHas TeopeMa. [ eHepaibHasi COBOKYIMHOCTh, BBIOOPKA U €€ OCHOBHBIE
XapaKTepUCTUKHU (CpeaHee 3HaUeHHe, AUCTIEPCUs, aCUMMETPHS, KBAaHTWIH, (QyHKINUN
pacnpesenenus U IioTHocTr). [IoHATHe CcTaTuCTUYEeCKOM FMIOTE3bl M CTATUCTUYECKOTO
Kkputepus. OCHOBHBIE OHATHS TEOPUHU CTATUCTHMUYECKUX OLIEHOK M CBOMCTBA OLIEHOK
(HeCMEIeHHOCTh, COCTOSTENIbHOCTh, ACUMITOTHYECKAss HOPMAIbHOCTh, 3()()EeKTUBHOCTB).
5. Uzpot u pewienusn
Knaccupukauusa 3agad  NOpuHATUS — pelleHUHA. OTambl  HOpUHATHS — peweHud. Mogenu
MHIMBUIYAIbHOTO BeIOOpa. OTHOIIEHUS MOpsiiKa U KBasunopsaaka. @ynkmus Beioopa. TloHsaTus
HACJIEAyEMOCTH U HE3aBUCUMOCTU. Teopus MOJE3HOCTH. DKCIEPTHBIE METOJABI B  MPHUHITHU
pewennii. [lpunsitue pemennii npu MHOTMX Kputepusx. MuoxectBo Ilapero. IIpoueaypst
BBIOOpa "yacTu MHOXecTBa [lapero. MeToapl pemeHns MHOTOKPUTEPUATbHBIX 3a/1a4d: METOJIbI
CBEPTKH, MOPOTOBbIE MeTOnbl. AHanmu3 3¢¢ektuBHOCTH 3aTpaT AD3  (METOABl 3aTpaThl —
a¢dexr). HedeTkne MHOXecTBa M anrebpa HEUYSTKUX MHOXKECTB. HedeTkne OTHOIICHHS.
[Ipunnun o6o6mwenus 3ane. Heuerkue uncna u Hedetkass apupmMeruka. MHOrOKpUTEpHAIbHOE
NPUHATHE  pPEUIeHUMH TNpU  HEYETKUX  OrpaHUYECHMSIX. HekoonepaTuBHble  UIpHI.
AnTaronuctuueckue urpbl. Pemenue marpuunoit urpsl. Ilonarue crparteruu. JJomuHaHTHBIE
ctpareruu. PaBHoBecue no Hauly B UMCTHIX U CMEIIAHHBIX cTparerusx. KoonepatuBHble UIPBHI.
Snpo. Llena urpser [lern. [Ipocteie urpsi.
6. Anzopummot u epruuUCIUMENLHAA CTIOHCHOCHLD
ANTOPUTMBI U CTPYKTYpPbl J@HHBIX. ACHMITOTHYECKHI aHAJIU3 CIIOXKHOCTH aJIrOpPUTMOB.
[logxomsl K IPOEKTUPOBAHUIO AINTOPUTMOB: «pa3leiiii MW BIACTBYW», JUHAMHYECKOE
NporpaMMUpOBaHKE, KaJgHas CTpaTerus. AJTCOPUTMBI COPTHUPOBKH, JBOMYHOTO MOMCKA.
Anroput™msl Ha rpadax: 00xos rpada, TOUCK KpaTYalIuX MyTeH, MOCTPOSHNE MHHHUMAIBHOTO
OCTOBHOTO iepeBa. /IBOMUHbIE AepeBbs IOUCKA, KyuH, Xem-Tabauipl. Mammuna Teropunra. Te3uc
Uepua. HepazpemmumocTs npobiembl ocTaHoBa MamuHbl  Thropunra. 4 Knaccer 3agau P u NP,
npuMepsl. CBoaumocTs 3a1a4 1o Kapny u Teropunry. NP-nonnota. Teopema Kyka.
7. /luckpemHuulit ananuz u npeocmaegieHue 3HaHUl
KomOunatopable MeTOJbl AMCKPETHOro aHanu3a. Kiaccuueckue 3anauyd KOMOWHATOPHOTO
aHamm3a. Pa3Oumenmst m pasmemeHus. OCHOBHbIE KOMOWHATOPHBIE TOXAECTBA. 3aladd O
KoJupoBaHuu nHpopmanuu. [lepeuricnurenbHble 3a1a4u 0 HAa3HAYCHUSX. BUHapHbIE OTHOLICHUS
u rpadsl. Crioco6sl pencrasieHus rpados. [Tytu B rpade. Csa3HocTh. TeopeMa o CBA3aHHOCTH
JIBYX BEPILIMH, UMEIOUIMX HEYETHYIO JOKAJIbHYIO CTeNeHb. MakcumanbHOoe 4rciio pedep B rpade
C n BepmrHaMu U k CBSI3HBIMH KOMIOHEHTaMHu. JlocTaTodHOE yclioBHE CBS3HOCTH rpada ¢ n
BepmmHaMu. JlepeBbs. CBS3aHHOCTP JIFOOBIX ABYX BEPIIWH JIepeBa €IWHCTBEHHBIM IMPOCTHIM
myteM. [Ipobrmema Bu3yanmsanuu AepeBbeB. DopManu3Mbl, OCHOBAaHHBIE HA MaTEMaTHUYECKON
noruke. CoBpeMeHHbIe JTOruKkH. Jlornueckuil BBIBO/I.
Ocnognas numepamypa
1. AiiBazan C.A., Mxurapss B.C. IIpuknagHas cTaTUCTHKA M OCHOBBI DKOHOMETPUKHA. — M..:
KOHUTH, 1998 (paznenst 1 u 2).
2. Aiizepman M.A., AneckepoB @.T. Boi6op BapuantoB (ocHOBBI Teopun). — M.: Hayka,
1990.
3. Axumos O.E. JluckpeTHast MaTeMaTHKa: JOTHKa, rpymnibl, rpadsl. — M.: Jlaboparopus
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bazoBrix 3nanwmii, 2001.
4. AnexceeB A.A., Imaes J1.X., Ky3smun H.H., SIkosneB B.b. Teopus ynpasnenus. — CII6.:
Nza-Bo CIIOIDTY «JIDTU», 1999.
5. AneckepoB @.T., Opremyk 1. «Beibopsl. ['onocoBanue. [Taptum» — M.: Axkagemus, 1995.
6. AneckepoB @.T., Xabuna 2.J1., llIBapu [I.A. bunapusie oTHOIEHUS, Tpadbl U
KOJIJIEKTUBHBIE pelieHusi. — M.: @uszmatiut, 2013.
7. AdanaceeB B.H., Konmanosckuii B.b., HocoB B.P. Maremarudeckas Teopust
KOHCTPYHMPOBaHUs CUCTEM yrpaBieHus. — M.: Beicmas mkona, 2003. 8. AdanacseB B.H.
VYrpasneHnue HeonpeaeIeHHBIMU JUHAMUYECKUMHU o0bekTamu. — M.: @usmatiur, 2008.
9. bacakep P., Caatu T. Koneunsie rpadsr u cetu. — M.: Hayka,1974. 10. bexnemumes /[.B.
Kypc ananutuyaeckoit reomeTpun v TMHEHHON anredpsl. — 10-e u3m., ucnp. — M.: uszmatiur,
2005.

11. BacunbeB @.11. Metonbl ontumuzauun. — M.: @akropuan [Ipecc, 2002. 12. A. JI. Bacus,

B. B. Mopo3oB Teopust urp u mojaenu MareMaruueckoit skonomuku. — M., Makce Ipecc, 2005.

13. Bentuens E.C. UccnenoBanue onepanuii. 3a1auu, OpuHIUIBL, MeTogosorus. — M.: Hayxka,
1988.

14. Bentuens E.C., Ouapos JI.A. Ilpuknannsie 3a1aun Teopun BepossTHocTed. — M: Panno u
CBsI3b, 1983.

15. Bun6epr 2.b. Kypc anre6pesr. — M.: ®@akropuan, 1999.
16. Bonkosa B.H. /lenucoB A.A. OcHoBsl Teopun cuctem. — C.-I16: U3parenscto CIIOITY,
2004.
17. I'spu M., JI>)xoncoHn /I. BerauciautenpHble MAllIMHBI U TPYJHOpEIIaeMble 3a1auu. — M.:
Mup, 5 1982.
18. dypakos b. K. Kpartkuii kypc Beiciieit anreopsl. — M.: ®uszmatnut, 2006. 19. EMennuen
B.A. Jlekuuu no tTeopun rpacdoB. — M.; Hayka, 1990. 20. Epycanumckuit SI.M. JluckpeTHas
MaTeMaTHKa: TeOpHsl, 3a7aun, npuioxxenus. — M.: By3oBckas kaura, 1999.
Jononnumenvnaa a1umepamypa
1. Kypasnés FO.U., ®népos I0.A. duckpernsiit anamms. Y.1: YaebHoe mocodbue. — M.: U3n-
B0 MOTH, 1999.
2. Usuenko I'.H., Mensenes FO.M. MaTtemarnueckas cratuctuka. — M.: Beicmias 1mikona,
1984.
3. KapammaukoB B.B. CioxHBIe cucTEMBI M1 METOIBI MX aHannu3a. — M.: 3uanue, 1980. 4. Kuaun
P., Paiipa X. [Ipunsitue pemennii mpu MHOTUX Kputepusix. — M.: Pagno u cBsi3p, 1981.
5. Komvoropos A.H. u ®omun C.B. DnemenTs! Teopuu GyHKINN U QyHKIIHOHATHHOTO
aHanu3a. — M.: Hayka, 1976.
6. Kopmen T.X., Jleitzepcon U.U., Pusect P.JI., IllTaiin K. ATropuT™MbL: TOCTPOEHUE U aHAIM3,
2-¢ m3nanue. — M.: Bunwsamc, 2007.
7. Ky3nenos O.I1., JluckperHas MmareMatuka st nHxkeHepa. — M.: Jlanb, 2004. 8. Ileperynos
®.1., Tapacenko @.I1. Beenenue B cuctemuslii ananu3. — M.: BIII,1989.
9. JlapuueB O.U. Teopust u meroas! npunsatusa pemieHuid. — M.: Jloroc, 2002. 10. JIutBak b.I'.
OKCrnepTHbIE OLEHKH U NpuHsATHE pemieHuid. — M.: [larent. — 272 c. 11. JlotoB A.B.,
bymenkos B.A., Kamenes I'.K., Uepnbix O.JI. Komnbsrotep u nouck kommpomucca. — M.:
Hayxa, 1997.
12. Mupkus b.I'. I[Ipobnema rpynmnosoro Beioopa. — M.: Hayka, 1974. 13. Hedenos B.H.,
Ocunosa B.A. Kypc nuckpernoit mareMatuku. — M.: U3n-80 MAU, 1992.
14. Ope O. I'padsl u ux npumenenue. — M.: Mup, 1965.
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15. Ileuepckuii C.JI., SAnoBckas E.b. KoonepaTuBHbIe UTpBI: PEIIEHUS U aKCUOMBI. —
EBpomnetickuii yausepcuret B CII0, 2004.

16. ITogunosckuii B.B., Horun B./l. «IlapeTo-ontuManbHble pelieHHs] MHOTOKPUTEPHUATbHBIX
3ajmau», — M.: dusmatiut, 2007.

17. llogunosckuii B.B., IlotanmoB M.A. MeTtobl aHanu3a U CUCTEMBbI MONAEPKKH TMPUHATHS
pemrenuid. / YueoHoe nocoone. MOTU. — M.: Komnanus CrytHuk +. 2003. T'n.3.

18. Ilpocsetos I'. U. Jluneitnas anreOpa v aHaTUTHYECKAst TCOMETPUS: 3a]a4l U PELICHUS. —
M.: Anbda-IIpecc, 2009.

19. Paccen C., Hopsur I1. MIckycCTBEHHBIN MHTEJUIEKT: COBPEMEHHBIN NOAX0, 2-€ u3a. — M.:
Bunbsamc, 2006.

20. 40. PoritenGepr A.H. ABromatnueckoe ynpasieHue. — 2-oe gorm. u3a. — M.: Hayka, 1978.

21. PeikoB A.C. MeTo1bl CUCTEMHOTO aHajau3a: MHOTrOKpUTEpHAJIbHAS U HEUYETKas

ONTUMU3ALIMS, MOJIETTUPOBAHUE U SKCIIEPTHBIE OLEHKU. — M.: DkoHOMUKa, 1999. 22.

CeactbsiHOB b.A. Kypc Teopun BeposaTHOCTENH U MareMarnueckas cratuctuka. — M.: Hayka,

1982.

23. llIsenoB A.C. Teopust BeposiTHOCTEH 1 MaTeMaTUYECKasi CTATUCTUKA. Y4eOHOe MOoCcoOue s
CTYJECHTOB SKOHOMUYECKHUX crienuaibHocTted. — M.: uza-so BIIID, 1995.

24. Tyry6anun B.H. Teopus BepositHocTeit. M.: uzn-so MI'Y, 1977. 25. @uxrtenromnsiy .M.

Kypc muddepenmmansaoro n mHTerpasibHOTO McunciaeHus. — M.: @uszmariut, 2001.

baoxk 3. Hampasaennocts 2.3.7 KomnbloTepHOe MOJeJTHPOBAHHME M ABTOMATH3ALUA
NPOEeKTHPOBAHHUSA;

1. Anzopummuueckue A3bIKU U NPOZPAMMUPOSAHUE.
1. OcHoBHbIe 3Tanbl penieHus 3aaad Ha DBM. [onrstre 06 anropurmax u crmocodax ux
MIPEICTABJICHUS.
2. SI3pIku mporpamMmupoBanus. Tumbsl JaHHBIX. Beipaskenus, onepariiu, onepatopbl. OOBEKTHI,
MHKAICYJIALNS, TOJUMOp(H3M, HACTIEAOBAHNUE.
3. BeruuciuTenbHbIE IPOLIECCH M TOTOKM KOMaH. MTepanuu, BeTBIEHNs, LIUKIIBL. 4.
[TapannensHoe nporpammupoBanue. CpeacTBa CHHXpPOHU3aUUU TOTOKOB. OCOOEHHOCTH
MapajuIeIbHOTO TPOrPaMMHUPOBAHHS.
5. Ilpouenypsl. I'pad-cxembl aaropuT™MoB.
6. Bunel s3bIKOB  mporpaMMupoBaHusd. OTIWYUS  HUHTEPHIPETUPYEMBIX  SI3BIKOB  OT
KOMITWINPYEeMbIX. JleKiIapaTUBHBIN, TPOUEAYPHBIA W  (PYHKIIMOHAIBHBIA TOAXOIBI K
IPOrpaMMHUPOBAHUIO.
7. Cnenudukannu, opopmMIIeHHE TPOrpaMMHON ToKyMeHTauuu. HagexXkHOCTh U TPaBUIIBHOCTh
IPOrpPaMMHOI0 00ECIIEYEHHUS.
8. Pabota ¢ (aiinoBoii cuctemoil. YnpaBiieHue BBOAOM/BbIBOAOM. [10TOKM JaHHBIX. 9.
[[Ta610HBI TPOEKTHPOBAHUS B 00BEKTHO-OPUEHTUPOBAHHOM ITporpaMMupoBaHuu. [Ipumepst
111a0JI0HOB TPOEKTUPOBAHMUSL.
2. Onepayuonnuie cucmemol.
1. UcTopudeckuii o4epk 1 KiacCUPUKAINS ONIEPANMOHHBIX CHCTEM. Y HUBEPCAILHBIC U
CIIEIMAIbHBIE ONIEPALIOHHBIE CHCTEMBI.
2. TpeboBaHwMsI K BEIYMCIUTEIHHBIM pecypcaM. Kimraccudukarus orneparmoHHBIX CUCTEM 110
METOAY MOCTPOCHHUS siipa. Moy IbHBIN NPUHIIMI HOCTPOSHUS OMEPALIMOHHBIX CUCTEM. 3.
['enepanus onepanmoOHHBIX CUCTEM. Y IPABJIEHUE MPOLIECCOPAMU, TAMSITHIO, BHEIIHUMU
ycTpoiicTBamu, (paitamu.
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4. Ouznyeckas U BUPTyalbHas MaMsTh, sBieHHE (parmeHtauuu. CBsI3HOE M HECBSI3HOE
pacrnpeeeHue NaMsaTH, CTPAHUYHOE, CETMEHTHOE U CErMEHTHO-CTPAHUYHOE paclpe/iesIeHne
MaMsITH.
5. Tunbl opranu3anuu (HanaoB, METOIBI M CITOCOOBI TocTyna K daiinam. Bunbl daiinoBsix
CHCTEM, UX YCTPONCTBO.
6. Opraau3aiusi oOMeHa C BHEIIHUMHU yCTPOMCTBAMH Ha (PU3HMUECKOM ypOBHE, IOHSATHE
npaiBepa.
7. Onepanmonnas cucreMa UNIX u ee Bepcun. Opranuzaius ¢GaitlioBoil CHCTEMbI, TOHSITHE
000JI0UKH, CYIIECTBYIOIINE HHCTPYMEHTAIBHBIE Cpeibl TporpaMMupoBanus. 8. CoBpeMeHHbIE
OTIEPAIlMOHHBIE CHCTEMBI, MX BUBI U OCOOCHHOCTH pa0OThl U yCTPOMCTBA.

3. Ungpopmayuonnoe ovecneuenue CAIIP.
1. Knaccudukanust nanapix, ucnoib3yeMbix B CAIIP. OcHoBHBIE IPOOIEMBI, CBSI3aHHBIE C UX
XpaHEHUEM U 00pabOTKOM.
2. baHk# aHHBIX, 00IIME TPeOOBAHUS K HUM, UX TPAIUIIMOHHAS apXUTEKTypa. 3. OyHKIINN
CUCTEM yIpaBiieHus 0a3aMu JaHHBIX. Mo/Ienn TaHHbIX. Pesimonnble, nepapxuieckue u
ceTeBble 0a3bl JaHHBIX.
4. IloHsTHe O peNSILIMOHHON anredpe U pesILIMOHHOM HUCYUCIICHUU.
5. SI3pIKK onMcaHus U MaHUIYJIUPOBaHus JaHHBIMUA. OCHOBHBIE UepThl sA3blka SQL. 6. Drarsl
pa3pabotku nHpopmannonHoro oodecneuenuss CAIIP. Undonorunueckoe, KoHIEeNnTyalbHOE,
¢duznyecKkoe NpoeKTUPOBaHUE 0a3 TaHHBIX.
7. Pacnipenenennbie 0a3pl JaHHBIX. CTpaTerun pactpeaeieHusl.

8. OcoOeHHOCTH UCIOJIb30BaHUsI OAaHKOB JaHHBIX B COCTaBe MH(GOPMAIMOHHOTO OOeCcCreYeHUs
CAIIP. Ilonxonapl K MOCTPOCHUIO CHEIIUATU3UPOBAHHBIX CUCTEM YIpaBlieHUs] 0a3aMu JTaHHBIX
st CAIIP.

4. Jlunzeucmuueckoe ovecneuenue CAIIP.

1. IlpyHLIMIIBI TOCTPOEHUS S3bIKOB IPOrpaMMUpOBaHUs U BXOAHBIX A3bIKOB CAIIP kak 6azbl
auHrBHCcTUYECKOTO oOecnieuenus CAIIP.
2. ®opmainbhbie rpammaTiki. Kimaccudukarms rpammaTtik mo Xomckomy. CpaBHUTEIBHBIC
XapaKTePUCTUKU OTPaHUUYEHHBIX, KOHTEKCTHO-CBOOOJHBIX M KOHTEKCTHO 3aBUCHMBIX
rpaMMaTuK.
3. ba3oBble METO/IbI TPAHCISILIUU A3bIKOB TPOTPAMMHUPOBAHUS U BXOAHBIX SI3BIKOB. 4.
Perynspuble rpaMMmaTiky. PeryispHble BbIpakeHUs. DKBUBAJIEHTHOCTh I'PaMMAaTHK.
Koneunsie aBTOMaThl. MeTOBI Pe0Opa30BaHMs KOHEYHBIX aBTOMATOB. MUHUMATHHBIN
KOHEYHBIM aBTOMAT.
5. Jlekcuuecknii ananu3. CTpYKTYpbI I€PEBbEB TPAHCIIALIMH.
6. 'enepaTophbl JIGKCHUECKUX U CHHTAKCUYECKHX aHAIU3aTOPOB. OCOOEHHOCTH UX MPUMEHEHHUSI.
7. AITOpUTMBI TpaMMaTHYECKOro pazdopa "cBepxy-BHH3", ""cHU3Yy-BBepX", ""ciieBa HampaBo'.
Oransl CO3JaHUs TPAHCIATOPOB A3BIKOB IPOrpaMMUPOBaHUs U BXOAHBIX s3bIKOB CAIIP.
8. OcHOBHbIEe TpeOOBaHU K Mosib3oBaTenbeckoMy HHTepdeiicy CAIIP. CranaapTs
M0JI30BATEILCKOT'0 UHTEp(Deiica.

5. Texnonozus pazpadomku npozZpammHozo odecneuenus.
1. [TpuHIUTIIBI TOCTPOEHUS U METOIBI Pa3paOdO0TKH MPHUKIATHOTO TPOTPAMMHOTO OOeCTICUeHUs
CAIIP, apxutektypa coBpeMeHHbix OBM wu BC, nocrtpoeHue cucrem  yrnpaBieHUS
BBIYMCIIMTEIIbHBIMUA PECYPCAMHU.
2. OyHKIUY, IPUHIMIIBI U CIOCOOBI MOCTPOEHUS MMAKETOB MPUKIIAIHBIX POTPamMM, peatn3alun
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B HMX THIIOBBIX QJTOPUTMOB IPOEKTUPOBAHMs. DTambl )KM3HEHHOTO IMKJIA IPOrpaMM, MX
0COOEHHOCTH.
3. Oco0eHHOCTH TEXHOJIOTUH POTPAMMUPOBAHUS CIIOKHBIX IPOTPAMMHBIX KOMILIEKCOB.
TexHonoruu pazpadoOTKy MPOrpaMMHOI0 00ECIIEYEHHUS.
4. CTpyKTypHOE, MOJlyJIbHOE, 00bEKTHO-OPUEHTUPOBAHHOE, 3BOIIOLMOHHOE
IIPOrpaMMHUpPOBAHUE.
5. 'mOkue MeToauKH pa3padOTKU MPOTpaMMHOTO obecriedeHus. MtepannonHas pa3paboTka.
6. MeTozp!l o0ecrieyeHns KauecTBa MporpaMMHoOro ooecrneyenus. CTaHAapThl B 00J1acTH
oOecreyeHus KauecTBa.
7. lokymMeHTalus Ha MPOEKT, ee peaHa3HaueHue. Buapl qokymeHnTanuu, opopmisieMon Ha
Pa3IMYHBIX dTanax pa3paboTKH MporpaMMHOTo obecrieueHus. 6. IBM u nepughepuiinvie
ycmpoucmaea.
1. TpeboBanus k texHuueckomy odOecrmeueHuto CAIIP. Cucremnas opranusanus OBM wu
BBIUMCIINTENIBHBIX CHCTEM, JIOTHYECKas CTPYKTypa U pPexHMbl (yHKUHOHHpoBaHus OBM,
npencrapieHue nadopmanuu B 9BM, nyTH ee pacnpocTpaHeHus U crnocoObl MpeoOpa3oBaHMUsL.
2. IIpuHIHATIBI TOCTPOEHUS ¥ OpTaHU3aIMsl PYHKIIMOHUPOBAHMS IEHTPAIbHOM yactu DBM,
3aIlIOMUHAIOLIUX YCTPOICTB, MPOLIECCOPOB, KaHAJIOB BBOa-BbIBOA. 3. OcoOeHHOCTH
peaTu3auy YCTPOUCTB Pa3IMIHBIX KiaccoB DBM Ha cCOBpeMEHHOH 3JIeMEHTHOU 0ase.
4. CoBpeMEHHbIE METOIbI IPOEKTUPOBAHUS YCTPOUCTB OBM Ha pa3nuuHbIX HEPAPXUUECKUX
YPOBHSIX C HCTIOB30BaHNEM cOOTBeTCTBYIOmUX nojacuctem CAIIP DBM. 5. [lepudepuiiapie
ycrpoiictBa DBM, X KOHCTPYKTUBHBIE U (DYHKIIMOHATIbHBIE 0COOEHHOCTH. KoMITIeKChI
texHuyeckux cpeactB CAIIP B pa3nuyHbIX NpUIOKEeHUIX. BapuaHThl peajiu3aluuu CUCTEMBbI
MIpEpPHIBAHUM.
6. MeTop1 oOecnieueHns HaiexKHOCTU PyHKIMOHUpoBanus OBM u nepudepuitipix ycTpoicTB.
CucTtemMbl KOHTPOJISI M IMATHOCTUKH, BAPUAHTBI UX peajin3allii B COBpeMEHHbIX DBM.
7. Cuctema komann OBM. CrpykrypHas cxema npoueccopa. IIporeccopsl ¢ COKpanieHHbIM
(RISC) n nonusim (CISC) Habopamu koman1. Criennaau3upoBaHHbIE IPOLIECCOPHI, UX POJIb B
CAIIP.
8. Hasznauenme, mapameTpsl W KiacCHPUKaIUA apUPMETHKO-JIOTHUYECKUX YCTPOUCTB.
MukpornporpaMMHOe  yrpaBieHue. [IpuHIMOBI AEHMCTBUSA  yNpaBIAIOLIMX aBTOMATOB C
XPaHUMOU B IAMSITH U <GKECTKOW» JIOTUKOU.
9. Pactipenenennbie nHGOpPMAIIMOHHBIE CHCTEMBI. MeTOIbI PparMeHTAIINN U PacTIpeAeIICHUS
JAHHBIX. TeXHOJIOTUS «KIMEHT—CEPBEPY.
10. Undopmanmonnsie xpanunuma. [IpoekrupoBanne nHGpopMaImoHHbIX Xpanuauil. NoSQL
0a3bl JaHHBIX

7. Mawunnas zpagpuka u 2eomempuueckoe mooeauposanue.
1. IlonsaTHe MamIMHHOHN rpaduKH, TEOMETPHUECKOTO MOJCINPOBAHUS, TPAQUUECKON CHCTEMBI,
6a3oBoro rpaduyeckoro nakera. BoaMmokHOCTH COBPEMEHHOM MalIMHHON TpaduKu.
2. TpeOyeMble BRIYUCIUTEIBHBIC PECYPCHI IS PEIICHUS TEOMETPHUUECKUX U TpaduIecKuX
3amad. TexHuuecKkue CpeIcTBa MalTuHHON TrpaduKy.
3. T'eomerpuueckoe moaenupoBanue. Kimaccudukaius reoMeTpUYecKUX MOJENEH, CIocoOb
MPEICTaBJICHMS KPUBBIX, MOBEpXHOCTEH B amMsATH IBM. CriocoObl OCTpoeHHsI 00BEMHBIX Tell
13 6a30BbIX JIEMEHTOB (POPMBI.
4. 'eoMeTpus KPUBBIX U MTOBEPXHOCTENW B TPEXMEPHOM MPOCTPAHCTBE, UX IMAPAMETPUUYECKOE
onucanue. Iloctpoenne KpuBBIX.
5. Muorounens! besse. [locTpoeHue noBepXHOCTEN.
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6. Matematuueckuii annapat Kynca, beszbe, Opmuta, B-crunaitnoB, NURBS st pemenus
re€OMETPUUYECKHX 3a]a4. AJTOPUTMBI pELIEHHUS] METPUYECKUX 3a1ay. 7. [IpuHIUIIBI TOCTPOEHUS
MPUKIaAHbIX Tpaduueckux nporpamm. CTaHaapThl B MAalIMHHOHN Tpaduke (Ha pa3paboTKy
rpaduueckux cucteM, Ha oOMeHHBbIe (haiiibl u np.). KoHuemnuus ctanaapTa KopHEBOI
rpaguIecKoil CUCTEMBI.
8. IlporpammHas ¥ ammapaTHasi peajiu3anusi OTICIbHBIX aJTOPUTMOB MAIIMHHOW Tpaduku.
Anroputmbl oTcedenusi, apuHHbIE MpeoOpa3oBaHus, IPOCLHUPOBAHUE, pa3BEPTKa, 3aKpacka,
YAAJIE€HUE HEBUIUMBIX JIMHUN U ITIOBEPXHOCTEH.
9. Knaccuduxanus rpaduyeckux cucTeM 1 uX (pyHKIIMOHATbHbIE XapakTepucTuku. O630p
COBPEMEHHBIX TpapUUECKUX CUCTEM.
10. [lepcriekTHBBI pa3BUTHS TpaUUECKUX YCTPONUCTB MAIIMHHON rpaduKu, CIOCOObI CO3MaHMs
€CTECTBEHHBIX M300pakeHUH W ABMXKEHMHM Ha 3KpaHe. OTpakeHue, 1BET, T€HHU, (QakKTypa
MaTepHala B MalIMHHOHN rpaduke.

8. Mooenuposanue cucmenm.

1. Pone matematngeckoro moaenupoBanus B CAIIP. O6o0mieHHbIe ypOBHU MPOCKTHUPOBAHUS,
npuCyIre OOMBITMHCTBY 00JacTe TEXHUKUA. MHUKPO-, MaKpO- U CHCTEMHBIN YPOBHHU.

2. XapakTEepUCTUKA MAaTEMATUYECKUX MOJIENIEH. TOYHOCTh, aIEKBATHOCTh U YKOHOMHUYHOCT.
OO01as xapakTepucTHKa Mojieel Ha MukpoypoBHe. 3. CeTounble Moaenu. Anredpansarus
YpaBHEHHI B METO/I€ KOHEUHBIX pa3sHOCTel. OpraHmu3aius BEIYUCIUTEILHOTO MPOIIecca MU
MCIOJIb30BAHUN METOJIOB KOHEYHBIX PAa3HOCTEH M KOHEYHBIX HJIEMEHTOB, TIpe- U
MOCTIIPOIIECCOPHAst 00paboTka MH(POPMAINH B MPOTPAMMHO-METOINYECKUX KOMILIEKCAaX
aHaJIM3a MPOYHOCTH.
4. [TpoGnembl co3gaHMsl MATEMATUYECKOIO U MPOrpaMMHOI0 0OECIeYeHUsI HAa MaKpOYPOBHE:
aHaoruu (ha3zoBBIX IEPEMEHHBIX M YPABHEHHUI B CUCTEMAaX Pa3iINYHON (U3MUECKON MPUPOIBI,
MEeTOJbl  (pOpMHpPOBAHUS MATEMAaTHUYECKUX MOJENIEH CUCTEM U3 KOMIIOHEHTHBIX U
TONOJOTUYECKUX YPAaBHEHHH.
5. MopenupoBaHre Ha CUCTEMHOM YpPOBHE.
6. MeToapl MOJENIUPOBAHUS HEMPEPHIBHBIX OOBEKTOB HA OCHOBE ammnapara NepeJaTOYHBIX
byakmuii.  Meronpl  moBbIIeHHS (O (OEKTHBHOCTH  OJTHOBAPHAHTHOTO aHanu3a:
JEKOMIIO3UIIMOHHBIE METOMbl, Y4YeT CTPYKTYpbl M pa3peKEHHOCTH MaTpull  Mojejei,
MaKpoMoJenupoBaHue. MeTo/ bl penakcaii (pOpMbl CUTHAJIA U IPOTHO3UPYEMBIX PEAKIUH.
7. MeTopl AUCKPETHOTO MOJICTHPOBAHUSI.

9. Onmumuzauyusn ¢ CAIIP.

1. XapakTepucTUKa 3KCTPEMAJbHBIX 3a/a4 B NPOEKTUPOBAHUU. MHOTOKPUTEPHAIBHOCTD,
MHOTOIIapaMeTPUYHOCTb, aJlrToOpuTMHUecKas popma moaeneid. Muoxectso [lapeTo.

2. Kpurepun onTUManbHOCTU: YaCTHBIN, aITUTUBHBINA, MYJbTUIUIMKATUBHBINA, BEPOSTHOCTHBIM,
MHUHUMAaKCHBIN.

3. OcoOeHHOCTH TOCTAaHOBOK OJKCTPEMAJIbHBIX 3aJad IpPUd BHEIIHEM U BHYTPEHHEM
npoektupoBaHuu. OrpeaeneHue TUIa neiaeBo pyHKIuu, pacyeT BECOBbIX KO3()(PUIIMEHTOB.
4. Knaccudukarysi METoI0B IMoucKa 3kcTpemyMa. OLeHKa TPYI0EMKOCTH MpoLiecca MOUCKa.

5. Metonbl 6e3yciaoBHON onTuMu3anmu. OqHOMepHAs MUHUMH3aIU. 6. MeToabl HyJIEBOTO
nopsaka (MoOKoOpAUHATHOTO cirycka, Hennepa-Muna, Xyka [[xuBca, PozeHOpoka).

7. I'pagueHTHBIE METO/IbI (HAMCKOPEHIIIETro CIyCKa, CONMPSKEHHBIX TPAJIUEHTOB, MEPEMEHHOM
METPUKH).

8. Meton HeroToHa, MeTOBI yC10BHOM ontuMu3auuu. Y ciaous Kyna-Takkepa. 9.

Mertoap! MHOkHTenel Jlarpanxa, mrpagHbIX GYyHKIHHA, TpoeKIuK rpaauenTa. 10.
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ITonck makcuMuHa. ONTUMHU3ALUSA C YIETOM JOIYCKOB.
11. MeToapl LEHTPUPOBAHUS U BIUCHIBaHUS THNEpPUTYyp B 00JacTh pabOTOCIIOCOOHOCTH.
JuckpetHas ontuMu3zanusi. OCHOBHBIE CBEJICHUS U3 TEOPUM CIOXKHOCTH 3a/1a4 BbIOOpa. 3aaaun
IIOJIHOTO Iepedopa.
12. MeToasl BETBEMN U TpaHULL, JJOKaJbHOU ontuMu3anuu, ['omopu. IIpumepsl 3BpucTHUECKUX
METOJIOB ONITUMHU3ALUH.
13. /InuHamMnueckoe nporpaMMUpPOBAHKUE, IPUHLIMI ONTUMAIILHOCTU. CBS3b 3a7a4
ONTUMU3ALMH C 33]a4aMU CTPYKTYPHOT'O CUHTE3A.

10. Hckyccmeennulit unmeniekm u IKCnepmHble CUCHIEMDbL.
1. IIpo6ieMbl, BOSHUKAIOUINE MPU MPEICTABICHUH B aBTOMAaTU3MPOBAHHBIX CHCTEMAX
HepopManbHbIX 3HaHUNH. DOPMBI U CTIOCOOBI TPEICTABICHUS 3HAHUM.

2. Mogenu nipencTaBieHus 3HaHUH ((hopManbHbIe TEOPUH, UCUUCIICHNE TIPEIUKATOB, MOJEIHU

Ha OCHOBE (PperMOB, IMPOIYKIIMOHHBIE CHCTEMBI, CEMAaHTHYECKHE ceTH). MIX 0coOeHHOCTH,

MPEUMYIIECTBA U HEJAOCTATKH, 00JIACTH MPEANOUTUTEIFHOTO puMeHeHus. [IpeacraBienue B

OBM HeueTKux 3HaHU.

3. Opranusanus Moucka peleHuii, MeTo/Ibl MOUCKAa B OOJBIIUX MPOCTPAHCTBAX COCTOSHUMI

(TTOMCK B MIMPHUHY W TIIYOMHY, SBPUCTUYECKHI MOWCK B aJIbTEPHATHBHBIX U HEPAPXUUECKUX

MPOCTPAHCTBAX).

4. DkcnepTHbIe cucteMsbl. X cTpyKTypa, pa3HOBUIHOCTH, METOBI OCTpoeHHUs. 5. [ToHsTHE O

JIOTUYECKOM U (DYHKIIMOHAIEHOM MporpaMMupoBanuu. [IpueMsr mporpammupoBaHus Ha 6ase

s3p1k0B JIUCII u ITPOJIOT .

6. PacrioznaBanue o6pasoB. Kiraccudukarus MeTo10B.

7. Heiiponnsle ceTr, MpUHIMIMBI X padoThl. HeliponHbie cetn ¢ 00paTHOii cBs3bio. 11.
Paspabomka CAIIP.

1. Dramnbl )KM3HEHHOTO LUKJIA MpoMbIlUIeHHbIX u3nenuid. Ctpykrypa CAIIP. Pa3zHoBumHocTH

CAIIP. Tlonstue o CALS-texnonorusix. Cucremunie cpeasl CAIIP. Cucremst CAD, CAE,

CAM, PDM.

2. Tlonartue wHXeHEepHOro mpoekTupoBaHus. [IpuHuMnbl cucremMHoro noaxoxa. (OCHOBHbIE

MOHATUS CHCTEMOTEXHUKHU. Mepapxuyeckue ypoBHU TMpoekTupoBaHusa.  Dopmanuzanus

mporiecca MpoeKTupoBanus m3aenuii npu paspadotke CAIIP. ComepkaHue TEXHUYECKOTO

3aJaHusl Ha mpoekTtupoBaHue. Knaccudukanus Moaenelt U napameTpoB, HCHOJIb3YEMBIX MPH

aBTOMAaTHU3UPOBAHHOM IPOEKTUPOBAHUU. THUIIOBBIE IPOEKTHBIE IPOLIEAYPHI.

3. CAIIP — kak cimoxuasa cucreMa. Bunel oOecrieuenns CAIIP. Moaenu XU3HEHHOTO IMKJIIA

CAIIP. Tlokazatenu kauectBa CAIIP. Lenn u oOuipe NpUHLMIBI yNIPaBIEHUS CIOKHBIMU

npoekramu. lloHATne 00 OTKpHITBIX cucTemax. llepBuuHOE NPOrHO3MpOBaHUE — LEJNel

npoektupoBanus. [logroroska padouero riaHa.

4. Craaum, stansl U npoueaypsl npoektupoBanusi CAIIP: mpennpoexTHble uHccaeqoBaHus,

CHUCTEMHBIN MPOEKT, ICKU3HBIM MPOEKT, TEXHUUECKHUI MPOEKT, pabounili MPOEKT, UCTIHITAHUS U

cZlaya B 3KCIUTYaTaLMIO.

5. AHanuTHYeCKHE U UMUTAIIMOHHBIE MaTeMaThnueckue Mojiesd CAIIP. A3bIku ©UMUTAIIMOHHOTO

MozienupoBanus. Pa3paboTka HMUTAITMOHHBIX Mojieniel cinoxHbIx cucteM. Cetu [lerpu.

6. Meronasl ctpykTypHoro cuHTe3a B CAIIP: BeTBel u rpaHull, OMCKa ¢ 3alIpeTaMu,

MCKYCCTBEHHOI'O MHTEJIEKTA, PACIIPOCTPAHEHHS] OTPAHUYEHU M, TEHETUUECKUE AJITOPUTMBL. 7.

CASE cpenctBa B CAIIP. SADT ¢yuknunonansnas moaens CAIIP. DFD monens moTokos

nanabiX B CAIIP. Cranpapter IDEFO, IDEF3, IDEF1X. YHH(QUUIUPOBAHHBIN S3BIK

MozaenupoBanns UML.
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8. CALS-texnonmorun. OcHOBHbIE ompezeseHuss U pemaemble 3agaud. Crangapter CALS-
texHosioruu. A3eiku SGML, XML. STEP-texnonorus. fA3pik Express. Ctangaptsl ynpaBieHUs
KayeCTBOM MPOMBIIIIEHHON MPOAYKIIUH.
9. CuctemMbl aBTOMaTH3MPOBAHHOTO TPOEKTUPOBAHKS B MAIIMHOCTPOCHHUH: OCHOBHBIE
GyHKIIUY ¥ POeKTHBIC TIporieaypsl, cuctembl AutoCad, Solid Works, Ansys. CucteMsr
ABTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS B PAJAHOIICKTPOHUKE: OCHOBHBIE (DYHKIINU U
MPOEKTHBIE mpo1eaypsl, cucteMsl P- Cad, Microsim, Microcap.

CnMcoK peKkoMeHyeMOoi JIuTepaTypsbl

Ocnoenasn tumepamypa

1. L.I1. Hopenkog, B.b. ManuueB. OcHoBbl Teopuu u nipoektupoBanusi CAIIP. M.:
"Breicmas mikona", 1990.

2. CucteMbl aBTOMATU3AIMH MPOCKTUPOBAHUS B PaIH03JIEKTpOHUKE. / CIpaBOYHHK MO/
pen. WL.II. HopenkoBa. M.: "Paguo u cBsi3p", 1986.

3. HopenkoB N.I1. OCHOBBI aBTOMaTU3HUPOBAHHOT'O MPOEKTUPOBAHUSA. YUEOHUK MJIs
By30B.- M: MI'TY um. HO baymana, 2002.

4. T'onoBunipina M.B. MHbopmaiimoHHbIe TEXHOJIOTUH TPOSKTUPOBAHUS
PaAMOAIEKTPOHHBIX cpeacTB. YueOHuk. 2008.

5. HopenkoB WN.I1., Ky3smuk I1.K. Undopmanmonnas nmoanepka HAyKOEMKUX H3IETH.
CALS- texnonoruu.-M.: U3a-s8o MI'TY um. HD baymana, 2002.

6. 1. A. ABetucsH u zip. CucTeMbl aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHMS: TUIIOBBIE
AJIEMEHTBI, METOABI U nporiecchl. M.: U3a-Bo crannapros, 1985. 7. Kopsuko B.I1., Kypeitunk
B.M., Hopenxos W.I1. Teopernueckue ocHoBel CAIIP. YueOnuk ams By30B. M.
Oneproaromusaar, 1987.

8. 10.X. BepmuieB. OCHOBBI aBTOMAaTH3aLMH NpoeKkTUpoBanus. M.: "Panuo u cBsa3p",
1988.

9. lyxansckuii I'. U. IIpoextupoBanne Mukponporeccopusix cucreM. CII0:
[Tonmutexnuka, 2001.- 544.

10. S. A. XerarypoB. OCHOBBI IPOEKTUPOBAHMS YIIPABIISIOMINX BHIYUCIUTEIBHBIX
cuctem. M.: "Pagno u cBa3p", 1991.

11. N.C. Makcumeit. Umutaninonnoe mojaenupoBanue. M.: "Paauo u cBsze", 1988. 12.
A.T'. Anekceenko, N.W. [llarypun. Mukpocxemorexuuka. M.: "Paauo u cBs3p", 1987.

13. N.I1. BymmuHckuit u ap. TeXHOIOrUs 1 aBTOMAaTH3alMs IPOU3BOJICTBA
PaAMOAIEKTPOHHOM anmaparypsl. Yueonuk 1t BY3oB. M.: "Paano u cBsa3p", 1989. 14. [leiit K.
JIx. BBenenue B cuctembl 0a3 JaHHBIX, BOCbMOe u3anue. M. Bumbsamce. 2005.

15. T. Tuopwm, J1. @paii. [IpoexktupoBanue cTpykryp 6a3 ganasix. M.: "Mup". 1985.

ononnumenvnaa r1umepamypa

1. B.I'. Omudep, H.A. Onmudep. CereBbie onepannonnsie cuctemsl. - CII16.: TTurep, 2009

2. CoBpeMeHHBIE oniepalinoHHbIe cuctemsl, TanenOaym 3., boc X., 2015. 3. H.A.
CesepiieB. Hafie’KHOCTD CIIOJKHBIX CUCTEM B 3KCIUTyaTallu U pazpadotke. M.: "Bricias
mkoia”, 1989.

4. bonbmakos B.I1. Unxxenepnast u kommnprorepHas rpaguka. CI10.: BXB IletepOypr,
2004.

5. Crporaines B.I1., TonkaueBa 1.O. UMutanimonHoe MoenupoBanue. YuedHoe mocobue
// MockBa. U3n-Bo MI'TY um. H.D. baymana. 2-e uznanue. 2015. — 296 c1p. 6. [Ipencrasnenue
u ucnosb3zoBanue 3HaHuu. // [loxa. pea. X. Yano. M. Ucumsyke. M.: "Mup", 1989.

7. 9. Xant. UckyccTBeHHbIN nHTEIEKT. M.: "Mup", 1978.
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8. Paccen C. u Hopsur I1. MckyccTBennblil naTEIIEKT. M.: Bunbesamc, 2007. 9. Jlrorep
JIx. @. VIcKycCTBEHHBIN MHTEIUIEKT: CTPATETMH U METO/IbI PELIEHUsI CIOXKHBIX IpooiieM, 4-¢
n3nanue, Bunbsamc, 2005.
10. Tomac X. KopMmeH u 1p. AITOPUTMBL: IOCTPOEHUE U aHANIN3, 3-€ u3gaHue. M.:
Bunwsamc, 2013.
Baok 4. 2.3.2. «BbluncnutenbHble CUCTEMbI U UX INTIEMEHTbI»

1. MeToambl 1 cpeACTBA NPe0OPA30BAHUSA YIEKTPHUECKUX U HeITeKTPHYECKHX
BeJIMYMH

Jatunku. HazHaueHune, OCHOBHBIE TUIIbI JATYUKOB U (PU3NUYECKUE MPUHLMIBI JIEHCTBUS.
JlaTyuKu YrjaoBbIX M JIMHEMHBIX IEPEMELICHUM, CKOPOCTEHW, YCKOpeHUH. TeH30JaTYuKu.
TepmoanexkTpuueckue mpeodpaszoBaTen (TEPMOPE3UCTOPHI, TepMonapbl). ONTOAIEKTPOHHBIE
npeoOpaszoBarenu. [atuuku Xoiia, MarHUTOPE3UCTOPBI, MAarHUTOTPAH3UCTOPHI, MarHUTHbBIE
BapHUKaribl. YIIbTpa3ByKOBbIe HaTyuku. [Ipe3ope3onaHcHbie natunku. MaTepdepomerpuyeckue,
T PaKIIMOHHBIE M BOJJOKOHHO ONITUYECKUE TATYUKH.

[IpeoGpaszoBarenu HaNpsHKEHUE-9aCTOTA, TOK-HAPSKEHUE.

Amnanoro-uppossie mpeoOpazoBatenu (ALIl). CpaBHUTENBHBIA aHAIW3 METOIIOB
aHaJioronpeoOpa3oBanus (MapamiedbHOE CUUTBHIBAHUE, MOPA3PAIHOE KOAUPOBAHUE, JBOWHOE
WHTETPUPOBAHUE, ACITHTA-CUTMa MO/TYJISIIIHS )

[Hudpo-ananorossie npeodpazonatenu (LIAIT). [Tpuniuner moctpoenus (Matpuiibl R 2R,
CTPYKTYPBbI C IBONYHO-B3BEIIEHHBIMU PE3UCTOPAMHU, ITUPOTHO-UMITYJICHAS MOJYJISALINSA).
brictponeiictBue u Tounocts LIAIL

OCHOBBI TEOPUH MOTPEITHOCTH U TyBCTBUTEIHLHOCTH IIpeoOpa3oBareseit. 2.

AHaJIorOBBIEe KOMIIOHEHTHI cpeacTs BT.

Onepannonnsie  ycwnurenn (OY). OcHoBHble cxeMbl BKItoueHUs. OcoOeHHoCTH
ucrionb3oBanuss OY mnpu  OJHONOJNSIPHOM MNHUTaHUM. YacTtoTHas Koppekuus. Merozsl
KOMIIEHCAIlUM TEMIIEPaTypHOrO M BPEMEHHOIo jpeiida. YcCuiauTeau MNOCTOSIHHOIO TOKa.
[I¥pOoKOMONIOCHBIE YCUITUTENN. AHAIOTOBbIE YMHOKUTENU. AKTUBHBIE (DUIBTPHI U TOJOCOBBIE
ycunurenu Ha OY.

[TorsTHE KOMIIapaTOpa. bEICTPOAENCTBYIONME U MPELU3UOHHBIE KOMITAPATOPHI.
Hcrnonbs3oBaHue rucrepesnca s MOBBIIIEHUS TOMEXOYCTOMYNBOCTH. AHAJIOTOBBIE KIIFOUH.
OcHOBHBIC TapaMeTPhI U 00JIACTH MPUMEHEHUS. VICTIONh30BaHNE aHATIOTOBBIX KITHOYCH B
CXeMax BBIOOPKH - XpaHCHUS.

CrabmmmsaTopsl HanpspKeHns. JIMHEeHbIE U TapaMeTpudecKrue CTaOuIn3aTophl.
NmmynbeHble cTabunmu3aTopsl HanpsbkeHus. [IpuHIMIbBI TOCTpoeHUsI, OCHOBHbIE
XapaKTePUCTHKHU cTabuim3atopoB. OOpa3oBble HCTOYHUKY HAMPSHKEHUS U TOKa. 3.
IugpoBbIe 3jIeMEHTHI H YCTPOMCTBA.

Mertoasl pa3pabOTKH YCTPOMCTB Ha OCHOBE DJIEMEHTOB KOMOWHAIIMOHHOW JIOTHKH.
Bpemennsie  nmuarpaMMbl  paOOTBI  UMIYJIBCHBIX — IUGPOBBIX  DJIEMEHTOB  (TPHUITEPHI,
MYJBTUBUOPATOPHI, CYETUYMKH). OJICKTPUUYECKAas COBMECTHMOCTh IH(PPOBBIX 3JIEMEHTOB,
M3TOTOBJICHHBIX Ha OCHOBE paznnuHbiX TexHonoruit (TTJI, TTJI, KMOII, 5CJI).

I'eneparopsl u ogHOBUOpaTOpbl. CXEMOTEXHUUYECKHE PEIICHUSI U CPAaBHUTEIIBHBIA aHAJIN3
RC-reneparopoB # KBapueBBIX TIeHeparopoB. [IpMHIMIOBI TNOCTPOEHUS T'E€HEPATOpPOB
CHEIHUAIbHBIX (QYHKIUH.

[lepenaTuvku W TNPUEMHUKUA LU(PPOBBIX CUTHAJIOB JUISI TMPOBOJHBIX JIMHUWA CBS3H.
["anibBaHMYECKas pa3BsA3Ka U PETPAHCIALMS CUTHAIOB B IPOBOJAHBIX JIMHUAX CBsI3H. Onruyeckue
yCTpOICTBa npuema/nepenads HHQOpMaIiH.
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Knaccudpukanus wuHTEerpanbHbix Mukpocxembl (MMC) mamsatu. IlocrosHHBIE W
nepenporpaMmmMmmupyembie NMC namsT{ (3:mexkTpuueckoe CTHpaHUeE, CTHpaHue
ynbTpaduoaeToBsIM u3nydeHuem). Opranuszanus u npumeHeane UMC namsTi ¢ pou3BOJIBHBIM
JOCTYTIOM | TIocenoBaTeabHol BeiOopkoi. UMC mamsTu ¢ mociiejoBaTeNbHBIM HHTepdeiicom
(I2C, SPI), ctpykrypa, nmpoTokoa oomena uHpopmanuend. Crarnueckue u auHamuydeckue O3V,
nousitue KO -namsitu. [Iporpammupyembie T0THYECKIE MATPHUIIBL.

[Tpubops ¢ 3apsmoBoii cBs3bto (I13C). OcHOBHEIE MapaMeTphl M 00JIaCTH TPUMEHCHUS B
cpenctBax BT.

4. MUKPOKOHTPOJLJIEPHI M MUKPONIPOLIeCCOPHBIE ycTpolicTBa. Knaccudukanus
MUKPONPOLECCOPHBIX cpeAcTB. OTHOKPUCTAIBHBIE U CEKLIMOHHBIE MUKPOIPOILIECCOPBI.
Muxkpomnporieccopsl ¢ (UKCHPOBAHHOW CUCTEMOM KOMaHI U MUKPOIIPOTPaMMHBIM
ynpasieHueM. [lonsatue apxuTekTypbl MUKporpoueccopa. CpaBHUTENbHBIN aHAIU3
mukporporeccopoB CISC u RISC apxutektypsl. YHUBEpCaIbHbIE U CHEIUATU3UPOBAHHBIE
MHKPOIPOLECCOPBL. TUIOBasE CTPYKTypa MUKpPOIIPOLIECCOPHON cucTeMsl. [lonsTue
MUKPOKOHTpOJIIepa. Pe3neHTHbIC anmapaTHbie MOAYJIH MHUKPOKOHTPOJUIEPOB IS
OpTraHM3aIuH CBSI3H C BHEITHUMH OOBEKTaMH CO CTAHJIAPTHBIMU U CIICIUATN3NPOBAHHBIMU
uHTepdeiicamu.

CurnanbHbie MUKpoTIponieccopsl. Lludposas GpunpTpanms ¢ ncnoibp30BaHHEM
IUCKPETHOTO TIpeoOpazoBanns Dypee.

5. Metoas! U cpeAcTBa Nepeaavyu U3MePHUTEIbHOI U ynpaBJsiioleid uHpopmanum.

VYerpoiictBa cBsizu ¢ 00bekToM yrpasierus (Y CO). OcHoBnbie Tunbl Y CO, TpUHIATIBL
OpraHu3aluu.

UnTepdeiicel cucrem ympasnenus. Kinaccudukamnms, OCHOBHBIE XapaKTEPUCTUKHI
untepdeiicon. [Ipudopusie unrepdeiicel (IEEE 488, IEC 625.1).

[lonstue crangaptHoro unrepdeiica. CtannaptHsie uHTEpdercsl oOMeHa MHpopManuen ¢
nepudepuitnbiMu ycrpoiictBamu. [locnenosarensusie uaTepdeiicel: RS232C, UPIIC, I°C, SPI,
USB, RS422, RS485. ITapannensabie HHTEP(EHUCH.

6. lmarHocTuka U HaJe:KHOCTh QyHKUMoOHMpoBaHus cpeacTtB BT. Dnexkrpuyeckas,
nH(pOpPMaLIMOHHAs U KOHCTPYKTHBHAsI COBMECTUMOCTbB 3JIEMEHTOB U ycTpoiicTB. KommnoHoBKa,
MEXaHHYECKast MPOYHOCTh, JIIEKTPOMArHUTHAS COBMECTHMOCTh, OOECTICUEeHNE TETUTOBBIX
pexxnmoB. Knmumatnaeckue ucnbitanust cpeacts BT. Ucnbitannss Ha BUOPONTPOYHOCTH U
BUOPOYCTONYHUBOCTb.

HaznexHOCTb 371eMEHTOB U YCTPOICTB, €€ KOJIMYECTBEHHbIE XapaKTepUCTUKU. BHe3amHbie
Y TIOCTETICHHBIC OTKa3bl. BIUsSHUE JIEKTPUYECKUX W TEIUIOBBIX PEKHMOB JJIEMEHTOB Ha WX
HAJC)KHOCTH. METOAbl TOBBIINICHUS HAACKHOCTH. TecTHpoBaHWE. Y CKOPCHHBIE METOJbI
HCTIBITAHUN Ha HAJIE)KHOCTD.
CnHcok pekoMeHyeMOi JIuTepaTypsbl

Ocnosnaa rumepamypa
1. FOdepor @.M. DrnekTpudecKue MalIuHbBl aBTOMAaTHYECKUX yCTporcTB. M.: Brici.

mkoja, 1988.

2. DNeKTpOHMKA U MUKpOocXxeMoTexHHKa. YueOHuK / [Tox obur. pen. KpacHompormmHoii -
K : Beicmasg mxona. I'onos, u3a-so, 1989.

3. Pomuonos B. /., Tepexos B.A., SIkosneB B.b. Texuuueckue cpencrsa ACYTII: Yue6.
nocobue 11st By30B. M.: Boicmi. mkoina, 1989.

4. Natunku u3meputenabHbix cucteM. B 2 xu. Ku. 1 /K. Am u gp. Ilep. ¢ ¢ppanm. M.:
Mup, 1992.



20

5.T'yceB B.I'.. I'yce O.M. Dnektponuka - M.: Beiciias mkona, 1991. 6. Ky3uenos B.A.,
Sxynuna I'.B. OcHoBbl MeTponoruu. - M: U3n-Bo ctangaptos, 1995.

7. JIazapes B.I'. UatemnexryansHbie nudpossie cetu. CrpaBounuk. M.: ®uHaHCH 1
cTaTucTuka, 1996.

8. Makapos B.B., Jloxun B.M., Iletpeikun A.A. JIlucKkpeTHbIE CUCTEMBI aBTOMATHYECKOTO
yIpaBleHUs TEIIOTeXHUYeCKUMU o0bekTamMu. M.: Hayka; @uszmatiaut, 1998.

9. Kopuees B.B., Kucenes A.B. CoBpeMeHHbIE MUKPOIIPOIIECCOPHI. 2-€ n3a. M.:
HOJIN/TX, 2000.

10. Cmut k. ConpsikeHrne KOMIIBIOTEPOB ¢ BHEIIHUMU ycTpoiicTBamu: Ilep. ¢ anrn. M.:
Mup, 2000.

11. T'yk M. Anmnapatasie cpenctsa IBM PC: Duanuknonenus, 2-e uza. CII6.: [Tutep,

2001.

12. Crenanenko M.I1. OcHOBBI MUKPORJIEKTPOHHUKH. Yuel. MOCOOUE ISl BYy30B. 2-€ W31,
nepepad. u gomn. M.: JlabopaTopus 6a3oBbix 3Hanui, 2000.

13. HoBukos }0.B. OcHoBbI IM(pOBOI CXEMOTEXHUKHU. Ba30BbIe 371EMEHTBI U CXEMBI.
Meronapl npoexktupoBanusg. M.: Mup, 2001.

14. mux [[. Yopasnstomye cucTeMbl M aBToMaTuka. - M: Texnocdepa, 2007.

/Jlonoanumenvnan numepamypa

15. Haynnop¢ V. AHanoroBast 3JIEKTPOHHKA: OCHOBBI, pacueT, MOJeIupoBaHue. —M:
Texnocdepa, 2008.

16. Xopsur I1., Xumn Y. UckycctBo cxemoTexHuku: [lep. ¢ anrir. 7-¢ u3a. nepepad. M.:
bunom, Mup, 2009.

17. ba3oBsie JneKiuu 1o 3aeKTpoHuke (B 2-x Tomax) Towm II: TBepaorensHas
anextporuka/ Coopuuk / [Tox obmr. pen. ITponetiko B.M. - M: Texnocdepa, 2009. 18.

Bbykpees U.H., ['opsiueB B.1., MancypoB b.M. MHUKPO3IEKTpOHHBIE CXeMBbI ITU(POBBIX
yctpoiicTB. - M: Texnocdepa, 2009.

19. Kanrun B. B., Ko3nos B. H. AnmapatHbie 1 IporpaMMHBIE CPEJICTBA CUCTEM
ynpasieHust. [[poMbIlIeHHBIC CETH U KOHTPOJUIEPHL. YueOHoe mocodue. M: bunom.
Jlaboparopus 3HaHuit. 2011.

20. Tonunbsckuit B.b. MukposnekTpoHHbIE U3MEPUTETIbHBIE TPE0Opa3oBaTENy.

VYyeOnoe nocodue. M: bunom. Jlaboparopust 3Hanuii. 2012.

Baok 5. HanpasiaenHocts 2.2.10 «MeTpos1orusi 1 MeTpOJIOTHYECKoe odecredyeHune

1. U3mepsiemble BennunHbl U X Mepbl. Cuctemsl eqnHuL. VICTHHHOE U A€MCTBUTEIBHOE
3HAQYEHMS U3MEPSEMON BEJIMYUHBI.

2. OIHOKpATHBIE U MHOTOKPATHBIE U3MEPEHMS. TOYEUHBIE U HHTEPBAJIbHBIE OLICHKU.
Crarnueckue U IMHAMUYECKUE U3MEPEHUSI.

3. CpencrBa m3Mmepenuil. Knaccudukanus cpencts u3MepeHwid.  MeTpojorundeckue
XapaKTEPUCTUKH CPEJCTB U3MEPEHUI U MX HOpMUpoBaHHe. Kiacchl TOYHOCTH.

4. Oranonbl. Knaccudukamusi 3TaqoHOB. DTaJIOHBI OCHOBHBIX efAuHUIl cuctembl CU.
[lepenaya uHpOpMAMK O pazMepax €IUHHI] OT ATAJOHOB PabOYMM CpPEJCTBAM H3MEPEHHI.
Hcnonp3oBanne QpyHIaMEHTATBHBIX (PH3UYECKUX KOHCTAHT JUIS CO3/IaHUS CHCTEMBI TAJIOHOB
eaHUI] PU3NIECKUX BEITUIHH.

5. U3meputenbHas undopmanus. [IpeoOpazoBanue BXOAHOIO WU3MEPUTEIBHOIO CHUTHAJIA.
Teopema otcuetoB KorenpHukoBa. 3amuch M XpaHEHHE H3MEPUTEIbHOM  MHQOpMAIUH.
[IpeoOpa3zoBanue u nepenaya U3MepUTEIbLHON HH(OPMALIUH.

6. I'ocymapcTBeHHas cuctema obOecnedenus emuHcTBa usMmepenuit (I'CH). IlpaBoBbie
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aCIIeKTHI JIEATEIILHOCTH OPraHOB MO OOECIEUEHHUIO €IMHCTBA M3MEpeHHMHd. [ ocynapcTBEHHBIE
HAy4YHBIE METPOJIOTHYECKHUE LIEHTPHl M TePPUTOPHATIbHBIE OPTaHbl, UX IOJHOMOYUS U (POPMBI
nesATenbHoCTH. HOpMaTUBHO-TEXHUUECKUE JOKYMEHTBI, PErVIAMEHTUPYIOIIHUE IOCY/1apCTBEHHbIE
WCIIBITAHUS.

7. Metponoruueckas ciyx6a Poccun. Merposioruueckue ciyk0bl (enepaabHbIX OpraHOB
WCIIOJIHUTEJIbHOW BJIACTU U IOPUJIMYECKUX JIUI, UX B3aumozeiicteue ¢ ['MC.

8. MexnyHapoJHOE COTPYAHUYECTBO B OOJIACTH METPOJIOTUU. MEXIIpaBUTEIbCTBEHHBIE
MEXIyHapOAHbIE OpraHu3auu no Merposnoruu. 9. Conepkanue U oOpranusanus pador mno
aHanu3y cocTosiHUs u3MepeHnit. OdopmieHne pe3yabTaToB aHaIM3a U UX peaTru3aliisl.

10. MeTtposioruyeckas sKcrepTiu3a NpoeKTOB CTaHAAPTOB, TEXHUUECKON U
TE€XHOJIOTMYECKON JOKYMEHTAIUH.

11. Pa3zpaboTka u aTrrectanus METOJIMK BbinoiHeHUs u3mepenuit (MBU). ®opmupoBanue
UCXOJIHBIX IaHHBIX, B TOM 4HcJe TpeOyeMoil TouHocTH, Uit pazpabotku MBU.

12. Be16op nnm pa3paboTka anropurMa 00pabOTKH SKCIIEPUMEHTATbHBIX JAaHHBIX U
paBw1 0(POPMIIEHHS PE3yIbTATOB U3MEPEHUM.

13. TloBepka n kKanmuOpOBKa CpeACTB M3MepeHnid. HopmaTuBHOE paznuune MOBEPKH H
KaJIMOPOBKU CPEICTB U3MEPEHU.

14. YnpaBneHue kauecTBOM IPOAYKIIMH B COOTBETCTBUM C TPEOOBAHUSIMU CTAHJAPTOB
NCO 9000.

15. Metponorudeckoe obecrnieueHue cepTu(UKAIMOHHBIX UCITBITAHUN.

Cnucok pekoMeHyeMOoi JuTepaTypsbl

Ocnognaa numepamypa

1. umkua U.®. Teoperndeckas METpoIOrHs: o0miast Teopus nsmepennit — Cno.:
[Turep, 2010.

2. A.T'. Ceprees, B.B. Kpatoxun. Metponorus. Yueoroe nocobue st By3os, 2001.

3. I".A. CagoBckuii. TeopeTnueckrne 0CHOBBI HH(POPMAITMOHHO-U3MEPUTEIIBHON
TEXHUKU: YueOHoe nmocooue- M.: Briciasg mkoja 2008, 478 c.

4. JInpun .M. Crargaptusaiys, METpoJorus u ceprudukanms: yaeounk — M.: FOpaiit
2007, 399 c.

5. K.K. Kum, I''H. AnucumoB. Metponorusi, craniapTusanusi, cepTudukanus u
aNeKTpon3MepuTeabHas Texauka — Cno.: [Turep 2006, 368 c.

6. 5. M. PankeBuu, A.I'. Cxuptianze. Merposorusi, cTaHgapTHU3aIus,
cetpuduxamus (3-e uza. nepepad.) — M.: Boiciias mkona, 2007

7. AprembeB B.I'. IloBepka u kanmuOpoBKa cTeCTB U3MEpEeHU — M.
Crangaptundopm 2006, 408 c.

8. AptembeB b.I'., JIykamos 10.E. CripaBouHO€ mocoOue Jis CrIeHaIiCTOB
MeTpoJioruueckux ciyx6 — M.: Craamaptundopm 2009.

9. M.A. 3emenbman. MeTponoruyeckre OCHOBBI TEXHUUYECKUX U3MepeHuit M.: M31-Bo
crangapros 1991, - 228 c.

10. AprembeB b.I'. Metponorust u metposiornueckoe odecneuenue — M.:
Crangaptundopm, 2010 — 568 c.

11. Metponorudeckoe obecriedeHre 1 dKCITyaTaus u3MepuTeabHoi Texauku. [.I1.
boraanos, B.A. Ky3uenos u nip.— M.: Panuo u cBsa3p 1990, 238 c. 12. ILI1. OpHaTckuii.
ABTomartndeckue uzmepenus u npudops - K.; Beicnr. mk. ["onoBHoe u3a-Bo, 1986 - 504 c.

13. IlpaBukos FO.M. MeTponorudeckoe obecredeHne mpou3BoacTBa — M.:



22

KnoPyc 2009, 240 c.

14. B.JI. ®pymkun, H.A. PyoudeB. Teopust BEpOSITHOCTEH M CTATUCTUKA B
METPOJIOTHH ¥ U3MEPUTENbHOUN TexHuKe - M.: Mammnoctpoenue, 1987, - 168 c. 15.
Forouhi, Rahim (2012). "Optical Metrology for thin films and OCD measurements"
http://www.nandk.com/

16. Bureau International des Poids et Mesures. (2005), "What is metrology",
Copyright BIPM 2004, http://www.bipm.org/en/bipm/metrology/

Jononnumensnas numepamypa

17. International Organization for Standardization. (2007), ISO Guide 99:
International vocabulary of metrology—Basic and general concepts and associated terms
(VIM),
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=45324
18. Majcen N., Taylor P. (Editors): Practical examples on traceability, measurement
uncertainty and validation in chemistry, Vol 1; ISBN 978-92-79-12021-3, 2010.

19. Majcen N., Taylor P., T. Martisius (Editors): Practical examples on traceability,
measurement uncertainty and validation in chemistry, Vol 2; ISBN 978-92-79- 18998-2, 2011.

20. Measurement Uncertainties in Science and Technology, Grabe, Michael 2005,
XII, 269 p. 47 illus.




