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1. AHHOTAIMH PadOYHX MPOrpaMM TUCHHUIIIHH (MOOy/Iei) 0a30BOM YaCTH

b51.0.01 Memodoao2ust HQy4H020 NO3HAHU S

Llenu 0CBOEHMS TUCHUIIINHEL

[lenpio npenofaBaHus OUCLUIIIUHLL « MeTOqO0IOTHSI HayYHOT O TI03HAHUS»
SIBIIIETCS:

O03HaAKOMJIEHHE C COBPEMEHHOU punocodpurel (Teopruen) HayKd U OCHOBHBIMU
npobneMamu ¢punocodur TeXHUKH. [JUCLHUIIIMHA N0IKHa 00ecreduTs GopMUPOBaHIE
¢bunocohcKoro, MUPOBO33PEHUECKOr0, 00IIETEOPETUIECKOT0, 001IeMETO0IOrNYECKOT0
dbyHOamMeHTa IIOOTOTOBKYM MaruCTPOB B 00/1aCTH UHPOKOMMYHUKALIMOHHBIX TEXHOIOT U
M CUCTEM CBS3H, CO30aTh He00X0AUMY0 6a3y AJis YCIEeIIHOT0 OBIageHus
TIOCJIeYIOMMMY OUCLUUIIIMHAMU y4eOHOro IIaHa.

MecTo pucuuniavHsl B CTpykType OII1

Huciunnuia «Metogonorus HaygHoro no3Hanusi» 51.0.01 oTHocuTCS K 0043aTETbHOU
yacTu nporpamMmel MaructpaTtypsl «09.04.04 IIporpaMMHas UHXKEHEPUSI».

V3yyeHne OUCHUNNINHB «MeTORONOTHS HayYHOTO MMO3HAHUSI» OCHOBBEIBAeTCS Ha 0a3ze
3HAHUU, YMEHUU U KOMIIETEHIIUH, [TOJyYEHHBIX CTyIeHTaMU Ha NpedbiAylleM YPOBHE
o0pa30BaHUs.

TpeboBaHUS K pe3yiabTaTaM OCBOEHUS

[Tpotiecc n3ydeHus OUCUUIIIMHEL HAallpaBieH Ha GOpMUPOBaHUE CIIeAyIOMKAX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Cnoco0GeH caMOCTOSITeIbHO IPHOOpeTaTh, Pa3BUBATh U MIPUMEHSIThH MaTeMaTUYECKHE,
€CTEeCTBEHHOHAY4YHbIE, COLIMaIbHO-3KOHOMUYECKNE U TPOQeCCuOHaNTbHbIE 3HAHUS [JIS PEelleHUs
HeCTaHIApPTHHIX 3a/iay, B TOM YHCJIe B HOBOUM MM HE3HAKOMOU Cpele U B MeXIUCIUIIINHAPHOM
KoHTekcTe (OITK-1)

- Crioco6eH aHaIM3UPOBATh ¥ YYUTHIBATh pa3HooOpa3ue KyJIbTyp B MPOIlecce MEXKKYIbTYPHOTO
B3auMogencTBus (YK-5)

- Cnoco0eH ompenesnsaTh ¥ Peajn30BEBaTh IPUOPUTETH COOCTBEHHOM eATEIBHOCTH U CIIOCOOBI
€e COBEpPIIeHCTBOBAHUS Ha 0OCHOBe caMooIneHKH (YK-6)

CopepxkaHue OUCIUIINHEI

Paszpen 1. [TpegmeT u 0CHOBHBEIE TPO6IEMEL hunocoduu HayKu

Yro Takoe «dpunocodpus Hayku»? Ounocodpus HaykKu Kak 0co00e HalpaBieHUe UCCIeJOBaHUS
Hayku B XX B. ®unmocodus HayKu Kak 4acTh punocopuu. dumocodpus 1 HayKa: eIUHCTBO U
pasnuune. dunocodusi HaykKu U UCTOPUS HayKu. [IpobieMHas CTPyKTypa ¢unocobpuu u




OCHOBHBIE ITP06IEMBI GUI0COGUY HAaYKU: OHTOJIOTUYECKUE, THOCEOIOTUYECKUe
(TOrMKOMETOmOJIOTNYECKIEe), STHUECKHE.

Paspen 2. Jlorvka ¥ MeTOOONIOTUS HAYKH

AHamnu3, CUHTe3, HHOYKLUUS, JefyKiusa. McTopuyeckue TUIIH HAYYHOU PallOHAIbHOCTH.
[ToHATHE KOHLIENITyaJIbHOX TPAHCAYKIMHU. TeOpeTUUEeCKU U SMIUPUYECKIY YPOBHYU 3HAHUS.
Teopus, QpyHmaMeHTalbHbIE 3aKOHbI, MOJIE/IN ¥ MOAENIUPOBaHKe, SMINPUYECKNE 3aKOHEI, OIIBIT
(HaOmromeHue, SKCIIEPUMEHT), GaKT, TUIIOTe3a. IBOIIOIMOHN3M M UCTOPHU3M B METOOJIOTUH
HayKH.

Paspen 3. CtanoBneHue punocodpun HayKu

O. KoHT u noHSTHE «TIO3UTUBHOU Punocopum». MHAyKLIKS KaK METO Hay4HOT0 MIO3HaHUS
cornacHo [Ixk. Ct. Mumnmt. 14 u 2i TO3UTUBU3M. IMIUPUOKPUTULIA3M U IIOHATHE «UUCTOTO
ombITa». AHanMuTU4YecKas Gunocodusi Kak HalpaBlieHHe U KaK MeTof. JIoruuecKui aHanmu3
sI3bIKa U SI3bIKOBHIE UTPH. Heomo3utuBu3M « BeHCKOTo KpyxKKa» U «JIbBOBCKO-BapIaBckou
IIKOJBI» . PUIocohus HayKU MOCTIO3UTHBU3MA. [IPUHIINT BepUupUKALMY U TPUHITUIT
dbanscudukanuu. [IoHATHE «HayYHO-UCCIIEIOBATENbCKHUX ITporpaMm» coriiacHo M. JlakaTocy.
[TousTHE «Hay4YHOU MapagurMel» cornacHo T. Kyny. «Anapxusm» I1. eitepabeHpa.

P 4. OCHOBHEIE TT MBI ¥ HalpaBIeHus B Gu WU TEXHUKHU

YTO TaKoe TexHUKa? AHanu3 MOHATUS «TexHuKa». KaHT 0 TexHuKe. [IpoucxoXkgeHne TEXHUKHU U
anTpomnoreHe3. OCHOBHBIE HCTOPHUYECKHE ITAITH PA3BUTHUS TeXHUKHU. Hanbosee mepcreKTUBHbLIE
HaIlpaBJIeHUS Pa3BUTHUS COBPEMEHHOU TeXHUKU. CrienudrKka TeXHUUECKOT0 3HAHUS U
TeXHUYECKUX HayK. [Ipo0neMa KinaccupuKaluy TeXHUYECKUX HayK. BOSHUKHOBEHUE
dunocopuu Texuuku. OCHOBHbLIE HallpaBiIeHusA B GUI0COGUY TEXHUKYU: aHTPOIIOIOTHYECKOE,
[IPaKCe0JIOTU4YeCKOe, IBAEMOHUCTAYECKOE, KPEallUOHUCTCKOE, TEOJIOTUYECKOE,
T'YMaHUTApPHOCOLKXOJIOTUYECKOE, HEOMapPKCUCTCKOE, 9K3UCTEHIIMAaIbHOE U Ap. TeXHOIOTu4eCKUM
OeTepPMUHU3M U KOHIETIINYN «IIOCTUHIYCTPUAIbHOTO» U «MH()OPMALMOHHOT0» 001IeCTRa.
TexHOIOTUYeCKHUH TeCCUMU3M, Uik TexHOo(poOus. LIeHHOCTh TeXHUKH: ITpobiiemMa
OTBETCTBEHHOCTH.

OO61mast TPYAO0EeMKOCTD HUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOU aTTeCTALUN

3auer

B1.0.02 OcHoebl KoMMepuuau3auuu mexHoa02u4eckux docmuxceHutl

lenu ocBOEHUS OUCHUUIIIUHEL

Llenbro InpenogaBaHusd OUCIUIIIINHBI «OCHOBEHI KOMMepIHaJIn3allun
TEXHOJIOTUYECKUX NOCTUKEHUN» SIBISIETCA:

OCBO€HHE CTYOE€HTaMMU MEeTOJOB KOMMEPIIUAIU3allU PE3YIIETATOB
HHTeHHeKTyaHbHOﬁ JEsATEJIbBHOCTHU IIOCPEJCTBOM BOBJIEHEHUS B X035 CTBEHHBIN 060pOT
B PA3JIMYHBIX CETMEHTAdX HallUOHAJILHOI'O U r11006aJbHOTO PHIHKOB.

MecTo pucuuniauHel B CTpyKType OI1




HucuunnuHa «OCHOBBH KOMMepLUaau3aluyd TeXHOIOrndeckux goctuxenuii» 61.0.02
OTHOCHUTCS K 00513aTeIbHOM YaCTH IPOorpaMMbl MaructpaTypel «09.04.04 ITporpaMMHas
MHXKEHEePUus».

H3yuenue gucuunanHbl « OCHOBE KOMMePLAAIN3allui TEXHOJIOTUYECKUX JOCTUKEHUU»
OCHOBHIBaeTCsl Ha 0a3e 3HaHWUM, YMEeHUU U KOMIIETEHINHY, TIOIYUYEHHBIX CTYOIeHTaMu Ha
IpenbIAyIeM YpoBHe 00pa30BaHus.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIONINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- CriocobeH ocymieCcTBAATH 3 GeKTHBHOE yIIpaBiieHne pa3paboTKoX MPOrpaMMHLIX CPELCTB U
npoekToB (OITK-8)

- CriocoGeH ympaBnisaTh IPOEKTOM Ha BCeX 3Talax ero XkKu3HeHHoro nukia (YK-2)

- Crmoco6eH OpraHM30BLIBATH U PYKOBOAUTH Pab0TOM KOMaH/bI, BhIpabaThiBas KOMaHIHYIO
CTpaTeruIo OIS OOCTUXKEeHUS nmocTaBaeHHou 1enu (YK-3)

CopepxkaHue OUCIUATIIHHEL

Pazpen 1. [TpuHUMOH ¥ GOPMEL OPraHU3allNy HaVYHOTEXHUYECKON OedTeNbHOCTH, ee

bTAThI, OCHOBHEIE CTAIMH XKHU3HEHHOr0 IIMKJIA TOB ¥ TeXHOJIOTHH, KOMMEPIINAIN3AIINS
PULI
OCHOBHBIE TPUHIUIIEL ¥ (OPMBI OPraHU3aluy HayYHO-TEXHUYECKOU OesTEIbHOCTH, ee
pe3ybTaThl, PaCKPLIBAETCS COMEPKAHUE MTOHSITUM TEXHOJIOTUS U TPaHC(ED TEXHOIOTUH,
OCHOBHBIE CTagUU KU3HEHHOT 0 LIUKJIa TOBapa U TEXHOJIOTUHU
Paspmen 2. MeTonbl OIIEHKH KOMMEPYECKOr0 IIOTEHITHAlla TEXHOJIOTHH, €€ IIOJIE3HOCTH U
IIOTEeHIINAILHON CTOMMOCTH
ComepKaHKNe OCHOBHEIX METOOOB OIIEHKM KOMMEPUYECKOT0 IIOTEHITMAlIa TEXHOJIOTHH, €€
IIOJIE3HOCTH ¥ IIOTEHI[MAJIbHOM CTOMMOCTH

Paspen 3. CopepxkaHue 5TanoB KomMmMepuyanu3anuu pe3ynstatoB HUOKP, mopenu

KoMMepuuanuiaiuy pe3ynbratoB HUOKP
CopepxkaHue 3TanoB KomMepuuanusanuu pesynsbratoB HUOKP, momenu koMMepiiranu3auun

pe3yneraToB HUOKP

Pasmen 4. OxpaHa 06beKTOB HHTENIEKTYalbHON COOCTBEHHOCTH U IIPaB Ha UX MCII0Nh30BaHUE
PaccmaTpuBaloTCs BOIIPOCH, CBSI3aHHBEIE C 0XPaHOUl 00bEKTOB HHTEJIEKTYaIbHOM
coOCTBEHHOCTH ¥ IIpaB Ha UX MCII0/Ih30BaHuUeE B IIPOIleCCe KOMMepIMaanu3alun pe3yaIbTaToB
HUOKP

Paspen 5. Pa3paboTka Ou3HecIIaHa 110 KoMMepiranu3anun pe3ynabratoB HUOKP. [Tnan

MapPKETHUHTA.
PaCCManI/IBa]EOTCﬂ BOIIPOCHI, CBA3aHHBIE C TEOPETUYECKUMHU U METOOOJIOTUIECKUMHU aCIIeKTaMu

cocTaBieHUs1 OM3Hec-IJlaHa KOMMepluuanu3auuu pe3ynbratoB HUP
Paspen 6. Pa3paboTka MpOXM3BOOCTBEHHOIO IIaHa

4




OCHOBHBIE TEXHOJIOTHUYECKHE OTepaliy IPOU3BOACTBEHHOT O IIPOIECCa; IPOU3BOACTBEHHAS
IporpaMma fJjis peanu3aliy JlaHa Ipofgax

Pasmen 7. Pa3paboTka 0praHn3allOHHOTO IIaHa

dopMupoBaHUe KOMaH[b IPOEKTa, paclnpeneneHre QyHKINN B KOMaH/ie, 3aKpeljieHue
OTBETCTBEHHOCTH. Ih(HeKTUBHOE PYKOBOMCTBO pa3paboTKoW 1 peanu3alnreli 6u3Hec-mIaHa

Paspen 8. Pa3paboTka duHaHCOBOrO muaHa. OlleHKa pUCKOB. Pa3paboTKa MEPOIPUSTHH 110

MUHUMU3ALKANA PUCKOB
Pa3paboTka puHaHCcoBOro maaHa. OlleHKa prCcKOB. Pa3paboTKa MEPONPUSITHH 110 MUHUMU3AIUN

PHUCKOB.

OOI1mast TPYAO0EMKOCTD OUCITUIIITNHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auger

B1.0.03 HuocmpaHHblii s3bIK 0151 HAYYHO-UCC/1e008aMme1bCKoll padbomul

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mpemnomaBalus QUCHUTIINHEL « MIHOCTPaHHBIM SI3BIK [JIST HAYYHO-
MICCIIe[IOBAaTENbCKOU PabOTHI» SIBIISIETCS:

COBEPIIEHCTBOBaHNE MHOSI3BIYHON KOMMYHUKATUBHOM KOMIIETEHIINY, HEOOX0OUMOM
IJIS1 OCYILIeCTBIIEHUS Hay4YHOU U TPOo(eCcCuoHaIbHOM NesITeIbHOCTH B paMKax
MMeIOIencsl KBanupuKaIluu.

MecTo pucuuniavHel B CTpykType OII1

HucnunnuHa «MHOCTpaHHBIM S3BIK O/ Hay4YHO-UCCIIeoBaTeNnbcKou pabotei» 51.0.03
OTHOCHUTCS K 00513aTeIbHOM YaCTHU IPOrpaMMbl MaructpaTyprl «09.04.04 [TporpamMmHas
MHXKEHePHus».

V3yueHue quCHUNIINHE « MIHOCTPaHHBIM S3BIK AJIST HAYYHO-UCCIIe0BaTeIbCKOM paboThI»
OCHOBHIBaeTCsl Ha 6a3e 3HAHUMN, YMEHUU ¥ KOMIIETEHIINH, TIONYYEeHHBIX CTyIeHTaMU Ha
IpenbIAyIeM ypoBHe 00pa30BaHus.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBHET ¢ PTOC:




- Crioco6eH MPUMEHSITh COBpEMEHHbEIE KOMMYHUKATUBHBIE TEXHOJIOTUH, B TOM YHCIIe Ha
MHOCTPaHHOM(BIX) S3bIKe(aX), IJIsd aKaJeMHU4eCcKoro ¥ mpodheCcCUOHAIbHOT0 B3aUMOIeCTBUS
(VK-4)

- CriocoGeH aHaMM3UPOBATh M YYUTHIBATh pa3HooOpa3ue KyJIbTyp B MPOIecce MEXKKYIbTYPHOTO
B3auMogencTBus (YK-5)

CopepxkaHue OUCIUIIINHEI

Paspen 1. [ToctounmomMHOe 06pa3oBaHue
Bricmiee o6pa3oBaHue u yueHble cTeneny / Camornpe3eHTalus B HOBoM koMaHpe, CV/ Pe3iome,

HHTEPBLIO, YCTHOE cobeceqoBaHue.

Pasmen 2. OCHOBHI HAYYHOKCCIIEIOBATEIbCKOM PaboThI

OOpa3oBaHue 1 HayKa: KOMILJIEKC IeCKPUIITOPOB [Jig MarucTpaHToB/ soft and hard skills.
OCHOBHI Hay4YHOY KOMMYHHKAIUU U UCCIEN0BaTENbCKOM PabOThl: TUIIH, HAYYHBIE TIOOXOMHI,
aransl 1 MeTtoasl HUP. [Tpoliefypa nIpoxoxkaeHusI KOHKypca Ha IporpaMmy IIo
MeXOyHapooHOMY 00MeHY, CTaXKUPOBKY, MOIyYeHNe IPaHTa/CTUIIeHANATbHOM TPOrpaMMbL
(MOTMBaALIMOHHOE MUCHMO, COIIPOBOOUTENBbHOE MChMO (CL))./

Paspmen 3. OCHOBEI aKaJleMUUECKOT0 YTEHHUS ¥ INChMa

SI3BIKOBBEIE M MEXKKYIbTYPHBEIE 0COOEHHOCTH Hay4yHOM KOMMyHUKanuu. O0Ias xapakKTepUCTUKaA
HAY4YHOTO CTUJISI PEYH Ha IMPUMepe HayYHOr'0 TeKCTa. AHAIUTHYECKUN 0630p HAyYHO! CTaThH,
AHHOTAIMY K BHITYCKHOM KBanu(pUKAIMOHHON pabdoTe. BusyasbHbIe OMOPH B MTHChMEHHBIX
aKageMHU4YeCKuX TeKCTaXx.

P 4 HOBHI aKaJeMHUYeCKOro 1 I MOHAILHOTO B3aMMOOEHCTBUI

9THKa Hay4yHOM KOMMYHUKAlMM Ha MHOCTPAHHOM s3biKe.HayuHast KOHQEepeHIus: elb U
MIPUYMHB OPTaHU3AIMY U YYaCTHUS B HAYYHBIX MEPONPUsATUSIX. TpeGoBaHUS K MIPEACTaBIEHUIO
Te3UCOB Ha KOHPepeHIHI0. JIeKCUKOCUHTaKCUYeCKue KIINIIIe, UCIIOIb3yeMble B HAyYHOU
OUCKYCCHUH.

OO11ast TPYyA0EMKOCTDb OUCHIUATIINHEL
144 gac(oB), 4 3ET
dopma IpOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.04 Cemu cesa3u 015 uugpposoii IKOHOMUKU

Llenu 0CBOEHMS TUCLIUIIINHEL

Llenbio penofaBaHus OUCHUATIINHEL « CeTH CBSI3U AJg IIU(POBOM SKOHOMUKM »
SIBIISIETCS:

M3y4eHNe HOBHIX KOHIIEMIIMM Pa3BUTHUS CETEX CBSI3M, BKI04Yasi MHTEPHET Belled U
TakTunbHbM UHTEPHET, ¥ peanu3aluy 3TUX KOHIENIUU B UHTEpecax CO3aHus
apderTuBHOM 1TUPPOBOM FIKOHOMHUKHU. [uciunintHa «CeTu CBA3U IO HU(PPOBOI
3KOHOMMKM» JIO/IKHa obecreuynBaTh GOpMUpPOBaHuEe PyHIaMeHTa MOATOTOBKY OyIyIIUX
CIIeIIMaNuCTOB B 00JIaCTH MPUHIIUIIKAILHO HOBBEIX CETEH CBSI3U, 00eCleYrnBaloLInX
3(pperTBHOE QYHKIMOHUPOBaHUE IIUPPOBOYN 3KOHOMUKH Poccuiickor Pemepaluu B




IIeJIOM, a Take Co3haBaTh HeoO0xonuMyio 6a3y OJis YCIEIIHOTo OBJlafeHus
TIOCTIEAYIOUIMMY CIEeIaIbHBIMU AUCIUIUIMHAMY yuyeOHoro miaHa. OHa JoJKHa
C110co6CTBOBATh PA3BUTHUIO TBOPUYECKHUX CIIOCOOHOCTEH CTYIEHTOB, YMEHUIO
bopMynUpPOBATh U PeIlaTh 3alauy U3y4aeMOM CIIeNHUATbHOCTH, YMEHHUIO TBOPYECKU
IIPUMEHSTh ¥ CAaMOCTOSITENTbHO MTOBHIIIATH CBOM 3HAHUS.

MecTo pucuuniavHel B CTpykType OII1

OucnunnvHa «CeTu cBsA3u Ansa nqudpoBoid skoHoMukKu» B51.0.04 oTHoOCHUTCH K
o0si3aTenbHOM YacTu mporpaMMmMbl MaructpaTtyph «09.04.04 IIporpamMmHas
WHXeHepus». UCXOOHBIM YPOBEHb 3HAHUM U YMEHUU, KOTOPHIMU [OJIXKeH 00mamaTh
CTYIEHT, IPUCTyIlasd K U3y4YEeHUI0 JaHHOU OUCLUIIIUHEL, ONpefesseTcs U3ydYeHUueM
TaKUX OUCIUIIIMH, KaK: «TeXHOJIOTUY BUPTyaIu3aluy CeTEBBIX QYHKIUN».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMHAX KOMIIETeHITIN:
B cootBeTctBHE ¢ PTOC:

- Crioco6eH aHaNMM3UPOBaTh MPodeccHoHaIbHYI0 UHPOPMAIIHIO, BEIAEIATH B HEW TJIaBHOE,
CTPYKTYpPUPOBAaTh, 0GOPMIISITh U MIPEICTABIATh B BUIEe aHATUTUYECKUX 0030POB C
000CHOBAHHLIMH BhIBOaMU 1 peKoMeHmarusmu (OITK-3)

- Crioco6eH MPOeKTUPOBaTh ceTeBble ciyxKO0nb! (ITK-8)

CopepxkaHue OUCIUIINHEI

Pazpen 1. KoHIlenmmy pa3BUTHS ceTel CBA3U. TeKyIlnee COCTOSIHUE Pa3BUTHS ceTel. [IpOrHo3el

Da3BUTHUS CETEH CBS3N.
Ha ocHOBe aHanM3a TEKYIIero COCTOSTHUS Pa3BUTHUS CETeH CBSA3H, B TOM YHCJIe KOMUYeCTBEHHBIX

OLIeHOK KJIMEeHTCKOM 6a3bl BceMUpHOM ceTu CBSI3U, a TaK¥Ke IIPOTHO30B BEAYIIUX CIeLHaIiCTOB
U YUeHBIX 0Tpaciu GopMUpyeTCcs KOHIENIUS Pa3BUTUA CETH, TTOIYYHBIIAsT Ha3BaHUe
VHTepHeTa Beleli. PaccMaTprBaloTCS U MHBIE COCTaBIIAIOMIME ceTh MHTepHeTa Oyny1ero:
WHTepHeT niogen. UHTepHET 3HEPTuu U T.1. [l0Ka3biBaeTCs HEBO3MOXKHOCTh UCIIOIh30BaHUS
OJIg peanu3aliuy KOHIEeNIuY MHTepHeTa Bellled TOMbKO CYIIEeCTBYIOIIUX TaKEeTHBIX CeTel CBS3U
0011ero MoIb30BaHUA, U3BECTHHIX TakKXke Kak ceTu NGN. BBomuTcs moHsatue
CaMOOPraHU3YIOLIUXCSI CETEH.

Pasgen 2. CaMoopranuayiomyecs ceT. [IprumMepsl CaMOOPraHU3VIOIMIUXCS CeTel, YCAYTU 1

[IPUI0KEHNS TaKUX CeTel
IlaeTcs ompeneneHre CaMOOPraHU3YyIIUXCS ceTel. BBogsaTcs nmoustus uenebsix (Ad Hoc) u

sgyencTrix (Mesh) ceteii. B kKauecTBe IpUMEPOB CaMOOPTaHU3YIOIIUXCS CETEN aHaTU3UPYIOTCI
Bcenponukatomue cencopuule cetr(Ubiquitous Sensor Networks), ceTu aBTOMOOUIBHOTO
tpaHcnoprta (Vehicular Ad Hoc Network), megunuackue HatenbHble ceTd (Medicine Body Area
Network), HaHOCEHCOpHBIE ceTH. B paMKax paccMoTpeHus mpobiaem peanulanuu VANET Ha
npuMepe peKoMeHpanui u ctanaapToB ETSI paccMaTpruBaeTCss apXUTEKTypa ¥ KOMIIOHEHTEI
HHTennektyanbHou TpaHCcOpTHOU CHUCTeMbl. AHaIU3UPYIOTCS HallpaBIeHUs Pa3BUTUS




MEOUIMHCKUX CEeTeH U IPUBOMSATCS CBEIIEHUSI O CUCTEME €-3I0POBBSI.

Paspen 3. TakTunbHbI UHTEPHET, CETU CBA3U C VIIbTPA MaIbIMU 3a[ePKKaMU, CEeTH CBI3U
2030, meneHTPaAIKU3aIKs CeTeH CBSI3U M COKpallleHNns IXUGPOBOI0 Pa3phIBa, MCKYCCTBEHHBIN
HMHTEJUJIEKT B CETIX CBSI3HU

AHanu3upyeTcst KoH1emnus TakTunbHoro UHTepHeTa, Tpebyiomas o MpefoCTaBlIeHUs YCIIyT
KPYroBou 3apmepxkku B 1mc. ccnenyroTcsa BO3MOXKHBIE OTPaHNYEHUS 10 IIOCTPOEHUIO CeTer
CBSI3U B YCJIOBUSIX YJIbTPa MaJbIX 3afiepKeK, CBI3aHHBIE C QyHIaMeHTaJIbHbBIMU OTPaHUYEHUSIMHI
II0 CKOPOCTH Ilepefiaun CBeTa. AHANIU3UPYIOTCS IPUI0KEHUS CeTell CBI3U C YIbTpa MaJlbIMU
3ajilepKKaMH, TaKue Kak [I0M0THeHHAas! PeabHOCTh U OECITUI0THEIE aBTOMOOUIIH, U UX
TpeOOBaHUS K IIOCTPOEHHUIO CeTer CBSI3U. M3y4aloTCs CTPYKTYPHI CETel CBA3U C YIbTPa MabIMU
3apiepKKaMU [IpU IPefOoCTaBIeHUN OOHOU U HECKOJIBKUX YCIyT. [IpUBOAATCS pelleHus 1o
MIOCTPOEHUIO CETEX CBSI3U C yIbTPa MaJbIMU 3afepKKaMu O PerunoHoB Poccuiickou
®epepanuu. PaccMaTpuBaloTCS BOIIPOCH OelleHTPaIu3allii CeTel CBA3U U COKpallleHui

1M (pPoBOro pa3phriBa Mexkmy Tepputopusmu Poccuiickoi ®eneparmu. M3y4daloTcst 0CO6eHHOCTH
MIPUMEHEHHUS TEXHOJIOTUY UCKYCCTBEHHOT'0 MHTEJNIEKTa B CETSX CBS3U

Paspen 4. Hanocetu

[laeTcs onpeaeneHrue HaHOCETEeN KaK CaMOOPTaHU3YIOLIUXCS CeTel HAaHOYPOBHS.
PaccmaTtpuBaeTcst KnaccuduKalusg HaHOCeTed. AHAIM3UPYIOTCS HalpaBieHus padoT B 061acTu
MOJIEKYJISIpPHBIX HaHOCeTer. POpMyIUPYIOTCA 3afiladil COBMECTUMOCTHU CETEW HaHO-, MUKPO- U
MaKpO- MUPOB.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
144 gac(oB), 4 3ET
dopma IpOMEXYTOUHOU aTTeCTallu

DK3aMeH

Bb1.0.05 TexHo/102uu eupmyaau3auuu cemesvix pyHKuutl

Llenu 0CBOEHMS TUCHUIIINHEL

[lenpio IpenofaBaHus QUCLHUIIIAHEL « TeXHOIOTUY BUPTYalIu3alui CEeTEBBIX
GYHKITUN» SBISETCS:

pacUIMpuTh U yriayOuTh 3HaHUS B 00671acTH ocTpoeHus ceteir SDN, ux
aOIMUHUACTPUPOBAHUS U CO3MaHUS COOOIIEHNN U ClleHapHeEB.

MecTo pucuuniavHel B CTpykType OII1

IOucuunnvuHa «TeXHOJOTUY BUPTyanu3aluu ceTeBbix ¢pyHKIKM» 51.0.05 oTHOCUTCS K
00si3aTenbHOM YacTuU mporpaMMmMbl Maructpatyph «09.04.04 IIporpamMMmHas
MHXeHepus». UCXOOHBIM yPOBEHb 3HAHUM M YMEHHUU, KOTOPHIMU AOJIXKEeH o0agaTh
CTYHOEHT, NPUCTyNas K U3YyUYEHUI0 JaHHOU OUCLUIIIAHE, ONpPENenseTcs U3y4YeHueM
TaKUX TUCIUIIINH, KakK: «CeTu CBSA3U O MIAPPOBON SKOHOMUKM».




TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- BrageHue MeTomaMu MPOrpaMMHOM peanu3allii PaclpeneieHHbIX HHPOPMaIllMOHHBIX CUCTEM
(TIK-2)

- C1ocoOHOCTD BHITIOITHUTH IIOCTAHOBKY HOBBIX 3afjad aHaIM3a M CHHTE3a HOBBIX ITPOEKTHHIX
pemenuu (I1K-5)

CopepxkaHue OUCIUTIINHEL

P 1. BRegenu TaHgapTtu3aiysg B SDN, ADXUTEKT

[TpoGeMbl COBpeMEHHHIX ceTel. TeHneHIUY U TpeOoBaHUS PHIHKA. [I0HSITHE, UCTOPHS,
CTaHOAPTH IPOTPaMMHO-KOHQUTYPUPYEMEBIX CETeN. APXUTEKTypa
IIPOrPaMMHOKOH(PUTYPUPYEMEBIX ceTel. TpaaunuonHelit nogxon 1 SDN moaxoa. 9BOIOLUS
IIPOrPaMMHOKOH(PUTYPUPYEMEBIX CETEN.

P 2. KoHT 1 KOMMYTaT DN. On WOHHBIE CUCTEMEL.

LlenTpanu30BaHHEIM U pacupeneieHHB KOHTPoIb. KoMMyTanus makeTos, MeTOK. [lepefnada u
yIpaBiieHre B KomMmyTaTope. CTpyKTypa KOHTpoiepa u TpeboBaHus K HuM. CpaBHEHHUe
IIPOM3BOOUTEILHOCTH KOHTPOIUIEPoB. OcoberHocTu ceteBoit OC. YpaBieHue ceThio.
Cywmectsytomue ceteBble OC. [Tnatgopma ynpaBieHus.

Pasmen 3. IIporokon Open Flow. TpouyHas accorraTuTBHas namatb TCAM

[Tpotokon Open Flow. Mictopusi, coobmmenus Open Flow. YcTpoiictBo Open Flow koMmMmyTaTopa.
Tunel mepemaBaeMuIXx 0710K0B B Tene coobuenuit. O6paboTka naketoB B Open Flow
KomMmyTartope. MaCcTpyKmy, gercteus B Open Flow. B3auMmogeiicTBrue B TpaAUIMOHHON CETU U
B Open Flow. Otka3oycTtoruusocTs Open Flow. TponuHnas acconuaTiBHasa namMmsaTs. MUHYCH
TCAM, ucmnonb3oBaHue, 3ajjada ¥ METOOLI TOKMCKa 00pa3IloB B IaKeTe.

Pasmen 4. OpkecTpaTop ¥ KOHTPOIep cpaBHeHud u otnuydusg. COPM B SDN.

Pasnuuusi MexXny opKecTpaTopaMu U KOHTpoJjinepaMu. CiocoObl 1 MOOEeNH WX B3aUMOIEeCTRUS.
HccnemoBaHue TEXHONOTUYECKUX BO3MOXKHOCTEeM BHeapeHuss COPM B SDN

Pasgen 5. Metonwl pacupenenenus Harpy3ku B SDN. CHCTeMbl MOIEIUPOBaHUS

Mertomsbl pacnpenenenus Harpy3ku B SDN. [Togxoasl K TECTUPOBAHUIO CUCTEMBI
MopenupoBaHus. Llenu, BO3MOKHOCTH, 0COOEHHOCTH, BaPUAHTHI UCIIOTh30BaHUS CUCTEMEI
MiniNet.

P n k kaK nnaaThopM s NFV

OpenStack xak nnatdopma anst NFV, cTpyKTypa, alropuTMel IPUMEHEHU .

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
144 gac(oB), 4 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer




B1.0.06 IIpozpammupoeaHue ycmpoiicme u npu/iodceHull Kubepgpusuueckux cucmem

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofaBaHus OUCHUIIIAHEL «[I[porpaMMupoBaHue YCTPOUCTB U
IIPUIIOKEHUY KNOepPu3nuecKux CUCTEM» SBIISIETCS:

H3y4YeHNe TeOPETUYECKUX U IIPAaKTUUYECKHUX aClIeKTOB IPOrpaMMHUPOBaHUS
YCTPOUCTB U MPUI0XKEHUN Kubephusndeckux CUCTEM - HHOPMaIMOHHO-
TEXHOJIOTUYEeCKOM KOHIIEIIINH, ITI0APa3yMeBalolllell HHTEeTPallii0 BEIYHCIUTEIbHBIX
PEeCcypcoB B pu3nyecKue CyIUIHOCTH JII000T0 BUA.

MecTo pucuuniuHe B CTpykType OI1

OucnunnuHa «IIporpaMMuUpOBaHKue YCTPOMCTB M NPUIOXKEHUN KubeppuandecKux
cucteM» b1.0.06 oTrHOCUTCS K 0053aTe€NbHOMW YaCTH NPOTPaMMbl MarucCTpPaTyphl
«09.04.04 TIporpaMMHas MHKEHEPUS».

V3yyeHrne OUCHUNNKAHH «IIporpaMMupoBaHUE YCTPOWCTB U TPUIIOKEHHUU
KnOeppu3nyecKux CUCTEM» OCHOBHIBAETCS Ha 0a3e 3HAHUM, YMEHUM M KOMIIETEHIUH,
IIOJIy4YeHHBIX CTy[leHTaMHU Ha IIpefbIAyIIeM ypoBHe 00pa30BaHMUS.

TpeboBaHUS K pe3yiabTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjeH Ha GOpMUPOBaHUE CIIeAyIOMNX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6eH pa3pabaThiBaTh OPUTMHAJIBHEIE aJITOPUTMEL M IIPOTrPaMMHBIE CPE[ICTBa, B TOM YHCJIe
C UCII0/Ih30BaHNEM COBPEMEHHBIX MHTEJIEKTYaIbHEIX TEXHOJIOTHH, 7S PEeIeHust
npodeccroHanbHbIX 3amay (OITK-2)

- Crioco6eH caMOCTOSITeIbHO MTPpHOoOpeTaTh C MOMOIILI0 HHGOOPMALIMOHHBIX TEXHOJIOTHHN 1
HCII0Ib30BaTh B IPAKTUYECKON NesTeIbHOCTH HOBBIe 3HAHUS U YMEHHS, B TOM YKCJIe B HOBBIX
0071acTsIX 3HAHUM, HETIOCPEICTBEHHO He CBSI3aHHBIX co chepoit nestenbHocTU (OITK-6)

CopepxkaHue OUCIUIINHEI

Paspen 1. [TudpoBas TparnchopMalius - mpaliBep Pa3BUTHSI COBPEMEHHOT0 0611ecTBa. TepMUHEL
U ompeneNeHNs KOHIeNIUU Kubephru3nyecKnx CUCTEM.

[udpoBast sKOHOMUKA ¥ G poBas TpaHchopmalus obmiecTBa. [TpoOMBIIITIEHHEIE PEBOJIOIHS.
0O630p KoHIenIMu Kubephu3ndeckKux CUCTeM. TPeHOH Pa3BUTHS.

Paspen 2. Konnenims MuTepHeTa Bemen u TaktunbHoro MHTEpHEeTa. 0630 9K0-CUCTEMEI

HHTepHEeTa Belleu.
Ba30Brle MPUHIUIIE M apXUTEKTypa MHTepHeTa Bellleid, ero Bapuaiuu. VicTopus 1 BO3MOXKHOE

Oynyimee VHTepHeTa Bellel, IJIaHbl ¥ ITPOTHO3H BHeApeHus. Kinaccudukanus TeXHOIOTUN 1
CTaH[apTOB Ilepefayy gJaHHbX B UHTepHeTe Bemeli. ZigBee, 6LoWPAN, Bluetooth Low Energy
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U 1p.

Paspen 3. [TudpoBkie Mogeny ¥ IBOMHUKU. [IDOMEINIIIEHHBIN UHTEPHET Belllel

Onpepnenenue 1udpoBoro gBorHUKa. “LIudpoBbie KITOHE" YCTPOUCTB U allllapaTHBIX
KoMmIIeKcoB. OTIM4Yas KOHIENIUH IIPOMBILITIEHHOTO HHTEPHETa Belllel. LleHTpanu3oBaHHOE
yIIpaBjieHNe IPOXU3BOACTBOM. KOHBepTAllMs JaHHBIX B T€TEPOTE€HHBIX CEMaHTHUYECKHUX IITI03aX.
Paszpen 4. [TporpaMMHas HHXKeHepus KuOephru3ndyecKux CUCTEM

SI3BIKY TTpOrpaMMUpOBaHus st Kubepdusnueckux cucreM. OcobeHHOCTH pa3paboTKu
YCTPOWCTB, IITI030B, 00/TaYHLIX IJIaTGopM U UHTEPGeicoB Kubephru3niyecKnx CUCTEM.

Pasmen 5. C60p ¥ aHaIM3 JaHHBEIX OT YCTPOUCTB KuOephu3nyeCcKNX CUCTeM. AnlapaTHOe

IporpaMMHoe obecliedyeHre YCTPOUCTB.
Momenu 06MavYHbIX BEIYKCIeHMH. YacTHOe, 00IIEeNOCTYIIHOE, THOPHUIHOE U 00IIIeCTBEHHOE

o6y1ako. O6mayHble ¥ KJTaCTePHBIE BEIUMCIEHUS. [JOCTOMHCTBA M HEIOCTATKU 00JTaYHbBIX
BHIYKCIIEHUM. Murpanus, ¢ba3sl MUTPaIldy B 00/1aKo.

Paspmen 6. TecTHpoBaHue YCTPOKCTB ¥ MPUIOKEHNN KNOepOU3NIECKUX CUCTEM
TpeOoBaHUS K YCTPONUCTBAM U MPUTOKEHUSIM KUOepPU3nUeCKUX CUCTEM. MeTOomoorus
TECTUPOBAHUS YCTPOMCTB U MPUIOKEHUH Kubephusnyeckux CuCTeM. ABTOMATHU3AIUS
MIPOLIECCOB TECTUPOBAHUS.

OO1mast TPyA0EMKOCTh AUCIUIIIMHEL
180 gac(oB), 5 3ET
dopMa MpoOMexKyTOUHOHM aTTECTALUN

Ok3ameH. KypcoBoil mpoekT

Bb1.0.07 Cemesas 6e30nacHocmo

Lenu ocBOeHUS OUCLIUITIINHEL

Llenpio mpenonaBaHus OUCHUIINIUHEL «CeTeBass 0€30IIaCHOCTL» SIBJISIETCS:
M3y4eHNe OCHOBHAHIX MIPHUHIUIIOB 00ecreueHuss HGOPMALMOHHON 6€30ITaCHOCTH
cetu

MecTo pucuunnuHe B CTpykType OI1

IOuciunnuHa «CereBas 0e3omacHocTb» B51.0.07 oTHOCHTCS K 00513aTEILHON YaCTH
nporpaMMel Maructparypsl «09.04.04 IIporpaMMHas uHKeHepus». CXOOHEIA YPOBEHD
3HAQHUU M yMEHUM, KOTOPHIMU OOJNXeH 00/afaTh CTYOEHT, NPUCTyNas K U3y4eHUIo
NaHHOY OUCIUIIIMHEI, ONpefensaeTcs n3y4eHneM TaKuX OUCIUIIIKH, KaK: «MallnHHoe U
rny0okoe o0yueHue B TeIEKOMMYHUKAILIASIX».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS
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[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBUE ¢ PTOC:

- Cnioco6eH pa3pabaThBaTh OPUTHHAIBHBIE aITOPUTMBI ¥ TPOTPaMMHEIE CPEICTBA, B TOM YHCIIE
C MCIIOJIb30BAHWEM COBPEMEHHBIX HHTEJIEKTYATbHBIX TEXHOJIOTHH, /IS PEIICHHUS
npodeccroHanbHbx 3agayd (OITK-2)

- Briagenue HaBEIKAM¥ CO3[aHHUs MPOTPAMMHOT0 o6ecriedyeHus s aHa/In3a, PAaclo3HaBaHUS U
o06paboTku nHMOopMaruu, cucteM uudposoi o6paboTku curnasnos (I1K-3)

CopepxkaHue OUCHUTIIMHEL

P 1. YTpo3Hl ceTeBoi IIACHOCTH B COBPEMEHHOM MU

Yrpo3sl ceTH, y93BUMOCTH, BULBL yTPO3.

Paspen 2. 3amyTa ceTeBEIX YCTPOUCTB

YupasneHue 1 MOHUTOPUHT YCTPOUCTB, Pacnpenenenue foCTyna 10 IPUBUJIETUAM, 3allUTa
IIJIOCKOCTY yIIpaBJIEHUS

Paspen 3. ABTopu3alus, ayTeHTUQUKANKA U yueT goctyna (AAA).

[TpoTokon AAA, nokanbHas ayTeHTU(GUKAIMS, CepBEepHas ayTeHTUPUKaLUKs (IPOTOKOJIEL
RADIUS, DIAMETER)

Paspmen 4. BHegpeHne CUCTEMHEL 3allIUTHL OT BTOpKeHui (IPS

Texunomoruu IPS, curnatypsl, BHegpenue IPS

Pazpen 5. Kpunrtorpaduueckne cucrteMbl. BHenpeHne BUPTYaIbHBIX YacTHHX ceTel (VPN).
OCHOBHBIE AJITOPUTMBI KPUIITOTPApUU MTPUMEHUTENIBHO K JIOKAJTbHBIM BHIYUCITUTEILHEIM CETSIM.
[TpoTtokon IPSEC, BUpTya/ibHbEIE YaCTHEIE CETH.

Pasgen 6. YpaBneHue 6e3omacHoi ceTbio. ASA ycTpoiicTBa 6€30IaCHOCTH.

®aepsonk Cisco ASA, KoH(pUTypHpOBaHUe, IOCTYII, TIOMCK HEHUCIIPABHOCTEN. YIIpaBIeHUe
ceTeBoM 0e30MaCHOCTHI0. Pa3paboTKa KOHIENIUN 6€301aCHOCTH CETH.

OO1mast TPYAO0EMKOCTD AUCIUIIINHEL
144 gac(oB), 4 3ET
dopMa IPOMeKyTOUHOM aTTeCTALUK

JK3aMeH

b1.0.08 MawuHHoe u 2/1y00Koe obyueHue 8 me/1eKOMMYHUKAUUSIX

Llenu ocBOEHUST MUCLUIIIAHEL

[lenpio mpenofaBaHus QUCLUIIINHLL « MallnHHOE U TITy00Koe 00yueHue B
TETEKOMMYHUKAIUSAX» SBIISETCS:

OCBOEHME 3HAHWM ¥ HaBHIKOB, HEOOXOOMMBIX IJ151 IPUMEHEHUS TeXHOJIOT UM
MCKYCCTBEHHOTO MHTEINIEKTa B 00/1aCTH CO3MaHus U GYHKIMOHUPOBAHUS CETEM CBI3MU.

MecTo pucuuniauHel B CTpyKType OI1
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OucuunnuHa «MamuHHOe U ry0okKoe oOydeHune B TeleKoMMyHukanusax» 51.0.09
OTHOCHUTCS K 00513aTeIbHOM YaCTU IporpaMMbl MaructpaTypsl «09.04.04 [TporpaMmHas
MHXeHepus». UCXOOHBEIM YyPOBEHb 3HAHUM U YMEHUU, KOTOPHIMU [OJIXKeH o6namaTh
CTYLEHT, IPUCTyNas K U3YUYEeHUI0 JaHHOU OUCLUIIUHEL, ONPEeNeNsaeTcs U3yYeHUEM
TaKWUX OUCLUIIINH, KaK: «CeTu CBA3U A1 TU(PPOBOU IKOHOMUKHU».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETEHITUN:
B cootBeTctBuET ¢ PTOC:

- Crioco6GeH aHaNMM3UPOBaTh MPodeccHoHaIbHYI0 UHGOPMAIIHIO, BEIAEATH B HEW TJIaBHOE,
CTPYKTYpPUPOBAaTh, 0GOPMIISITh U MIPEICTABIATh B BUIe aHATUTUYECKUX 0030POB C
000CHOBAHHLIMH BhIBOfaMU 1 peKoMeHmarusamu (OITK-3)

- Brapenue HaBbIKaMu pa3paboTtku [10 mist co3maHus TpexMepHHIX n3obpaxenuit ([1K-4)

CopepxkaHue OUCIUIIINHEI

Paspgen 1. Beegenue
BBeneHue B TEXHOJIOTUM MAIIMHHOTO 00y4YeHus. FIcTopus pa3BUTUS NIpefCcTaBIeHNH 00
HCKYCCTBEHHOM HHTeJIeKTe. buonorndeckrue HeHPOHHEIE CETH

Pa3pen 2. ApXUTeKTypa UCKYCCTBEHHBIX HEMPOHHKIX CeTel
[TepuentpoH. Tumel UCKyCCTBEHHBIX HEUPOHHEBIX ceTel (MHC)

Paszgen 3. [Ipyrue Tunbl 06y4aeMBIX CUCTEM

OBpPUCTUYECKUE aNTOPUTMEL. PoeBble TexHONMOTHU. HeueTKas ToruKa. DBOJIONUOHHOE
IIpPOrpaMMUPOBaHUE

Paspen 4. MamuHuHOe 00y4yeHue

[TpUHUIMIIEL ¥ BUOBI MAITMHHOTO 00yYeHUS

P [TpraoXeHNS MAITAHHAOTO U T KOTr YeHUS

Vicmonb3oBaHUEe MAIIMHHOTO U TTyOOKOT0 00yUYeHHUs B PA3/TUYHAIX ITPUKIIAIHBIX 001aCTsIX

OO1mas TPyA0EMKOCThb AUCIUIIIMHEL
180 gac(oB), 5 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

Ok3aMeH. KypcoBoil IpoekT

b51.0.09 CospemeHHble yuc/eHHble Memoodbl U NdKembl NPUK/A1d0HbIX NPO2PaAMM

Llenu ocBOeHUS OUCLIUITIINHEL

Llenbio MpernofaBaHus OUCHUTIINHEL «COBpEMEHHBIE YUCIEHHBIE METOIbI U TTaKETH
IPUKJIAIHBIX TPOTPaMM» SIBIISIETCS:
dbopMupoBaHuE y CTYIEHTOB CUCTEMBI 3HAHUW YMCIIEHHBIX METONOB PEIIeHUs

13




3amay anreOphl, MaTeMaTAYECKOT0 aHamu3a u quddepeHInanbHEX YPaBHEHNH,
OCBOEHHE METOMOB IIOCTPOEHUS, KIacCu(GUKAIIMY ¥ aHANIN3a MaTeMaTUYeCKUX MOeren
C UCIIOTh30BAHUEM ITaKEeTOB IMPUKJIAMHEIX ITPOrPAMM.

MecTo pucuuniavHel B CTpykType OII1

Oucuunnuaa «CoBpeMeHHBIe UYHCJIEHHBE METOOB ¥ HaKeTh IPHUKJIagHBIX
nporpaMMm» 51.0.08 oTHocuTCS K 00s13aTE€NbHOM YaCTHU MPOTPaMMBbl MaruCTPaTyphl
«09.04.04 IlporpaMMHas UHXKeHepus». MCXOOHBIM YypOBEeHb 3HAHUU U yMEHUH,
KOTOPBIMU [IOJIKeH o0jlafiaTh CTy[AEHT, IPUCTyNas K U3YUYEHUIO NJaHHON OUCLUIIIUHEL,
olpefienisieTCd U3ydeHUeM TaKUX OUCLHUIIIKH, KakK: «MalmuHHOoe U T1y0oKoe o0y4deHue B
TeJIEKOMMYHUKAIIASIX».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Cnioco0eH pa3pabaThBaTh U MOJEPHU3UPOBATh IPOrPaMMHOe U annapaTHoe obecredeHue
“HGOPMAIMOHHKIX ¥ aBTOMATU3UPOBAHHAIX cucTeM (OITK-5)

- Crmoco6eH MPOEKTUPOBATh TPAHCIATOPH M MHTEPIIPETAaTOPH I3BIKOB IMporpaMMupoBanust (ITK-
7)

CopepkaHue OUCIUATIINHEL

P 1 HOBLL TEOPHUHU IOCPEITHOCTH

Jlekuus 1. [ToHSITHE U CBOMCTBA MOTPeIIHOCTEeN. HeycTpaHuMas ¥ BEIYUCTIUTEIbHAS
IIOTPEIIHOCTH. AOCOJTIOTHAS, OTHOCUTE IbHAS MMOrpenrHocTy. OIeHKa MOrPelrHoCcTy. [IpsaMas u
obOpaTHas 3afayd TEOPUH MTOTPEITHOCTe. MeTOombl PelleHus IpsMoi 3afayu. MeTon
mpubnuxkeHuii. MeTomsl peleHyss 00paTHOM 3aJavyu. MeTo paBHAIX BKJIQMIOB.

Pasgen 2. YucneHHble METOIH PellIeHNS YPaBHEHUN

Jlexnug 2. YuceHHOe pellleHne HeIMHENHOr o ypaBHeHus. OnpegeneHue CylieCTBOBaHNUe
KOpHS Ha oTpe3kKe. JIokanu3anus (0TOeNleHre) U YTOYHeHre KOpHel. KoHedHble MeTOIb
pelleHus HeJIMHEeUHOT0 ypaBHeHUA. Metop guxotomuu. Metop xopa. UTepaliliOHHBIE METOMEL.
CXomuMOCTDb UTEPAITMOHHOTO METO/a, IPUHITUI CXKUMAIOIITUXCS 0TOOpaXKeHui. MeTo/I MPOCTHIX
urepanui. Meton HeioToHa. MeTop xopa. MeTtop cekyiux. Jlekuus 3. UucaeHHOE pellieHue
CHACTEM HeJIMHEWHBIX ypaBHEHUN. BEeKTOpHO-MaTpuyHas ¢hopMa 3aluCu CUCTEM HEeTMHEUHBIX
ypaBHeHH!. MeTon npocTeix utepanui. Metop 3ergens. Meton HetotoHa. Jlekius 4.
YucneHHOe pellleHre CUCTEM JIMHEWHBIX YpaBHEHN. BEeKTOpHO-MaTpruyHas (opMa 3anucu
CHUCTeMHI TuHeNHbIX ypaBHeHu (CJIAY). CyliecTBoBaHNE U €AUHCTBEHHOCTE pewieHus CJIAY.
Koneunnie metonsl pemenus CJIAY. Metop Maycca. TIpsMoit u o0paTHBIM xof. BeiGop riiaBHOTO
s1eMeHTa. MeToq MONMHOro UCKuYeHud Kopgana. Metop Xamenkoro. JIekuus 5.
WTepanoHHbIE METOOH! PELIEHUS CUCTEM JTMHENHBIX ypaBHEeHNHN. CXOOUMOCThL UTEPAIlMOHHOT0
MeToma. MeTop poCTHIX uTepaluii. Merton 3eupens.

Pasgen 3. UHTepnonsanug ¥ AOOpoKCUMaIIa
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Jlekuus 6. UnTepnonanus GyHKIuA. UHTEPNOIIIUS U 9KCTPanoasanusa. UHTepnonsaiuoHHbIe
MHOrou4neHsl. ITonmuaoM Jlarpanxka. ITomuaoM HeioTOHA. Pa3geneHHble pa3HOCTH. JIeKnus 7.
Annpoxkcumanus GyHKIUN. MeTonsl annpokcuManuy. MeTon HauMeHbIINX KBagpaToB. MeTop
pasnoxeHus B pAp Teinopa. Pasnoxenue ¢pyHKIuy B psag MaknopeHa. Haunydmue
paBHOMEpHBIe TpuOMMKeHus. MHorouneH YeOkwIena.

Pasmen 4. YucnenHoe nudbdepeHIpoBaHre U UHTETPUPOBaHNE

Jlekuus 8. YucneHHoe uHTErpupoBanue. IIpobneMa yrucneHHoro auddepeHIuPOBaHUS U
MHTEeTPUPOBaHUS 3aBUCUMOCTEN. 3aJadya YHCIEHHOT0 UHTerpupoBanus. OGHOKpPaTHLIN U
MHOrokpaTHBU MeTonsl. dopmyna HeioToHa-Koteca. KoapdunuenTrr Koteca u ux cBouCTBa.
®opmynel npsAMOyTroabHUKOB. Popmyina Tpaneuui. opmyna CummcoHa. Jlekiusa 9. YucneHHoe
ouddepeniupoBanre. PopMynsl YucIeHHOT0 AudepeHnrpoBannsi. Pa3noxkeHus B PAL
Tetinopa. [TuddepeHimpoBanre HHTEPIONAIUOHHBIX TOJTHHOMOB. Jlekuus 10. YucneHHoe
penienue nuddepeHIMANbHEIX ypaBHEHUN. 3agada Koy 1 KpaeBas 3afjaya. PelleHue 3agaun
Koru. OgHoIaroBele 1 MHOTOIIIAar0Bble METOOL. MeTop Jitnepa. MeTop Sunepa-Koim.

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
144 gac(oB), 4 3ET
dopMa IpOMeKyTOUHOM aTTECTALUN

3aueT

B1.0.10 OcHoebl Hay4YHO-UCC/1e008aMe1bCKOlU desime1bHOCMuU

Ilenu oCBOEHUS MUCLUIIIMNHEL

Llenbio mpemnomaBalus OUCHUTIINHEL « OCHOBEI HayYHO-UCCIIEI0BATENbCKOM
NesiTeIbHOCTH» SIBIISIETCS:

yriny0rieHre TeOpeTUYeCKUX 3HaHUY U COBEPIIIEHCTBOBAHNE YMEHUYN U HABHIKOB I10
IIOITOTOBKE, MIJTAHUPOBAHUIO U MTPOBEIEHNUI0 HAYYHBIX UCCIIeIOBAHUM, U3YUEHHUIO
COBPEMEHHHIX ITPOrPAMMHBIX CPEICTB 00pad0TKM 3KCIIepUMEHTATbHBIX JaHHBIX, TaKXKe
odopmIieHre Pe3yIbTaTOB HAayYHHIX UCCIIEIOBAHUY B BUE HAYYHBIX CTATeH UITH
Hay4YHO-TEXHUYECKUX OTUETOB.

MecTo pucuuniuHel B cTpykType OI1

Hucuunnvuaa «OCHOBEL Hay4YHO-UCCIIeqoBaTeNbCKOU AesaTenbHocT» b1.0.10 oTHOCKTCS
K 00s3aTeNnbHOM 4YacTu mIporpaMmbl Maructpartypbl «09.04.04 IlporpamMMHas
MHXeHepus». NCXOOHBIM YyPOBEHb 3HAHUN M YMEHHUM, KOTOPHIMU HOIXKeH o0janaTh
CTYHOEeHT, IPUCTyNas K U3YUEeHUI0 JaHHOU AWCIUIIIKHEL, ONPENeNseTcs U3y4eHUEM
TaKUX OUCLUIIINH, KaK: «MeTomonorus Hay4yHOro Io3HaHus»; «IIporpaMmupoBaHue
YCTPOMCTB U MPUTTOKEHUHN Kubep-pu3ndecKux CUCTEM».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Cnoco0GeH caMOCTOSITeIbHO IPHOOpeTaTh, Pa3BUBATh U MIPUMEHSThH MaTeMaTUYECKHE,
eCTeCTBeHHOHAYYHHIE, COIMAIbHO-9KOHOMUYECKre U TpodeccroHanbHble 3HAHUS IS PelleHus
HEeCTaHOAPTHBIX 3a7a4, B TOM YHCJIe B HOBOM M/ HE3HAKOMOMW CPefe ¥ B MeXOUCIUIINHAPHOM
KoHTekcTe (OITK-1)

- CrtocoGHOCTE BBITIOTHUTD ITOCTAHOBKY HOBBIX 3a/la4 aHaIM3a U CUHTE3a HOBHIX ITPOEKTHHIX
pemenni (I[TK-5)

- Crioco6GeH OCyIIeCTBASATh KPUTUUECKUH aHaIN3 ITPO0IEeMHbBIX CUTYallui Ha OCHOBE CHCTEMHOTO
Ioaxofa, BhIpaOaThBaTh cTpaTeruto mencTBui (YK-1)

CopepxkaHue OUCIUIIINHEI

Paspen 1. OCHOBEI, METONOJIOTHUS ¥ IIJIaHNPOBAHNE HAaYYHHIX NCCIIEeIOBAaHUM,
BBepenue B Hay4yHBIE UCCIeOBaHUSI. MeTOMOIOTM HayYHBIX UCCIEeJOBAHUM.

Paspen 2. ba3oBhle MOHATHS ¥ onepanuy o6paboTku J]I.

OO1mas xapaKTepUCTHUKa 3KCIIePUMEHTAIbHBIX JaHHBIX. OMIUPUYecKas PyHKIUSI
pacnpepenennsi. OLieHKY ITapaMeTpOB pacipeneeHnsl U X CBOUCTBA.

Paspen 3. OO6Iue MoI0XeHWsT TEOPUY IIaHUPOBAHUS 3KCIIEPUMEHTA.

OCHOBHBIE TTOHSATHUS U OIIpeNeIeHUsT TEOPUHY IIaHUPOBAHUS dKCIIepuMeHTa. Kputepun
OTITUMAIbHOCTY U THUIIH IJIaHOB. [IocTaHOBKA 3agauu onTuMu3anuu. CTaTUCTUYECKas
00paboTKa pe3ybTaToB.

Paspen 4. OdopmneHne pe3yabTaTOB HAYYHBIX UCCIEIOBAHUN,

[TocTaHOBKA TUIIOTE3H U €€ MpoBepKa. O030p MeKIyHAaPOOHBIX HCCIIENOBaHUM 10 TEME.
OdopmneHne pe3yabTaTOB HayYHBIX UCCIemoBaHul 1o TpeboBanusm IEEE u no TpeboBaHUAM
Springer. O6si3aTenbHbIe OJI0KM HAYYHBIX CTAaTeH U HAYYHO-TEXHUYECKUX 0TYETOB. MHOeKcauus
craTel B 0a3ax HAyYHOT0 MUTHPOBAHUS.

OO1mas TPyA0EMKOCThb AUCIUIIINHEL
216 gac(oB), 6 3ET
dopMa IpoOMexKyTOUHOHM aTTECTALUN

OK3aMeH

2. AHHOTaAIMHU PabOYHX MPOrpaMM IHUCIHIUIHH (MOJy/IeH) BapHaTHUBHOH
YacTH

b1.B.01 [donoaHeHHas peaabHOCMb U 20/102paduyeckue cemeavie NPu/a0HceHu st

Lenu ocBOeHUS OUCLIUITIIUHEL

Llenbio MpernofaBaHus QUCIUIIIMHEL «[[OTIOTHEHHAS PearbHOCTh U
rojiorpaduyecKrie CeTeBbIe IPUI0KEHHUSI» SIBIISIETC:
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HN3y4YeHHue COBPEMEHHHIX TeXHOJIOTUH, CIIOCOOCTBYIOIIUX PA3BUTHIO 00IIECTBA U
TIOBHIIIIEHUS Ka4eCTBA XKU3HMU, a TaKXKe YIy4IIeHHUI0 TPOLeCCOB, Peanu3yeMhlX B
ITPOU3BOMCTBE U MMPOMBIIIIIEHHOCTH

MecTo pucuuniavHel B CTpykType OII1

Oucuunnuia «JloMONHEHHass pPealbHOCTh MW TrolorpadruyecKue CeTeBHE
npunoxeHusi» Bb1.B.01 oTHocuTca K 4YacTu, QPOPMUPYeMOH ydYaCTHHUKaAMHU
o0pa30BaTENbHEIX OTHOLIEHUNW MpPorpaMMbl MarucTpaTtyphl «09.04.04 ITporpaMMmHas
MHXeHepus». MCXOOHBIM YyPOBEHb 3HAHUN M YMEHHUM, KOTOPHIMU HOIXKeH o0janaTh
CTYOEHT, IPUCTyIlasd K U3yYEHUI0 JaHHOU OUCLUIJINHBL, ONpefesseTcs U3ydYeHueM
TaKUX OUCLUIIINH, KaK: «CeTu CBA3U A1 TU(PPOBOU IKOHOMUKU».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- CriocoGeH pa3pabaThiBaTh OPUTHHAJIBHEIE aJITOPUTMEL ¥ IIPOTPaMMHEBIE CPE[ICTBa, B TOM 4HCIEe
C UCII0/Ib30BaHNEM COBPEMEHHHIX NHTEJIEKTyaIbHEIX TEXHOJIOTHH, 7S PEIeHus
npodeccroHanbHbx 3agayd (OITK-2)

- Bnagenue HaBriKaMu pa3paboTtku [10 gns co3maHus TpexMepHBIX u3obpaxenun (I1K-4)

- CriocoGeH IPOEKTUPOBaTh ceTeBrle cykKOHI (ITK-8)

CopepxkaHue OUCIUTIINHEL

P 1. AHamu I JOIOJIHEeHHON bHOCTH ¥ TOJIOT NYECKHX CeTEBHIX IPHUI0KEHNN
AHanu3 o0nacTed MpUMEHeHUs ITPUI0KEHUN MOTIOTHEHHON PeabHOCTH ¥ TOI0rpapuyecKux
CETeBBIX MPUIIOKeHUH. Mi3yuyeHne 0coOEHHOCTEH IOIOTHEHHOM PeanbHOCTH U
ronorpapuyecKux CETEBLIX IPUIIOKEHNM, KITaCCUPUKALNS TPUTOKEHUH.

P 2 TEXHOJIOTUY I Y DAHHBIX 0719 DPUI0KEHNN OOIOIHEeHHON bHOCTH 1
rojorauyecKux CeTEeBBIX IPUI0KECHUN

PaccmaTpurBaiTCS MepCcneKTUBHLIE PAAUOTEXHOJIOTHY IOTIOJTHEHHOM PealbHOCTH, TaKue Kak,
RFID, Bluetooth, ZigBee, LPWAN, Wi-Fi u gp. u ronorpadguyeckue ceTeBble

npunoxeHus. TakKe U3y4alOTCS TEXHOJIOTUM CIIyTHUKOBOM CBSI3U [JISI IPUMEHEHUS UX B
OOIIOTHEHHOW PealbHOCTU U B TONOTrpapuyueCcKUX CEeTEeBhIX IPUI0KEHUAX U JaTbHEUIINN
Iepexoq K CeTSAM MATOro mokonenus bG/IMT- 2020.

Pasmen 3. AHanu3 ¥ pa3paboTKa TpeOoBaHUM K CETSM CBSA3U O IPENOCTaBIEeHUS YCIYT

IOTOJTHEHHON PealbHOCTH.
[TpoBomUTCS aHa/INU3 IOKa3aTesel KaueCcTBa BOCIPUATHS [JI peanru3aliiyl YCIyT OOTOTHEHHON

peanbHOCTH. Y3y4daroTcs CyObeKTUBHBIE METOMB! OLIEHKY KauyeCTBa BOCIIPUATHS BULEO, & TaKXKe
¥X B3aMMOCBS3h C TapMaTepoM XépcTa. PaccMaTpuBaeTcsl 4YeTHIpeXyPOBHEBAS MOLENb OLIEHKH
KadeCTBa BOCIPUATUS Ha OCHOBE paclO3HaBaHUSA 3MOIUU.

Pasmen 4. Mogenu ond DONONHEHHOU PEaJIbHOCTH.
B manHOM pa3feiie n3y4aroTCAa MOOeIb YCIIyI'd, MOOEIb B3aMMOIElICTBHSI OCHOBHEIX 3JIEMEHTOB,
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MOIOEeJIn OKPYZKEeHMs II0JIb30BaTEJIsA, MOOEJIN NBUZKEHU II0JIb30BaTEJIA, MOOEJIb BOCIIPUATUA
II0JIB30BaATEIA.

Pa3pen 5. PacupeneneHnne pecypCcoB CETH IPY IPeNOCTaBIeHUH YCIVT JONOTHEHHOU

peanbHOCTH.
W3yyaeTcs CTPyKTypa peaiu3alldy yCIIYTH, a TakkKe MeToq BEIOOpa CTPYKTYPHI CETH U

ITapaMeTpoB 000pymoBaHus. PaccMaTpuBaeTcs nepapxudeckasi CTPYKTypa IpeoCTaBlIeHus
YCIIYT OOTIOJIHEHHOW peasibHOCTH AJIS1 paclpefiefieHus Harpy3Ky U JaHHBIX. MeTo[n BEIIPY3KU
TpaduKa NPUI0KEeHNN OOTIOJIHEHHOX pealbHOCTH B MHOTOYPOBHEBOM CUCTEME IPAHUYHBIX
BLIYKCIIEHUMH.

Paspen 6. ['onorpadgryeckoe TenenIpUCYTCTBUE OIS Peaan3alliy KOHIENIINN YMHBIX
YCTOMYMBLIX TOPOIOB ¥ TpeboBaHUS K ceTsiM cBsA3u 2030

HccnenyioTcs IpUHIUITE OpraHU3al[uy rojiorpaduuecKoro TeJIenpuCcyTCTBUS 1 UX UHTeTpalus
B UHGPACTPYKTYPY YMHOI'0 YCTOMUYUBOTO ropona. OmpenensioTcs: TpeO0BaHUS K CETSIM CBSI3U
OIS peanu3anuy 3amay obecreyeHus rojorpapuyecKuMy MOMOITHUKAMU 00IIIeCTBEHHBIE MeCTa
B TOpOfie, My3€H, TeaTpPhl, ad9POIOPTH U T.A. TakxkKe usydaioTcs cetu cBs3u 2030 B KauecTBe
TEXHOJIOTHYECKOM OCHOBEI [JIs IPEIOCTaBIEHUS YCIIyT TOIOrpauyecKoro TeNenpruCyTCTBUS U
ronorpapuyecKux CETEBBIX IPUTOKEHUN.

P 7. TecTupoBaHMe TPUIOKEHUN JOIOIHEHHOU BHOCTU U T T NYEeCKUX CETEBBIX
IPUI0KEHUN

PaccmaTpuBaeTcs Knaccudukalus IPUIOKEeHUH TOMOTHEHHON PealbHOCTU U
ronorpapuyecKux CETEBLIX IIPUIIOKEHU [T PellleHus 3aiay UX TeCTUPOBaHuA. M3ydaeTcs
0a30Bast apXUTEKTypa MOMEeIbHOM CETH IJIST TECTUPOBAHUS IPUIOKEHUM MOTIOTHEHHOU
peasbHOCTH U ToJiorpauyeCcKuX CEeTeBBIX MPUI0XKeHNU. 3y4aroTcs pa3nuyHble ClieHapuu
TECTHUPOBaHUS IIPUJIOKEHUN TOMOTHEHHON PeabHOCTH U ronorpaduiecKrux CETEBBIX
IIPUIIOKEHWH Ha 6a3e MOJeNTbHEIX CeTeH 0IIepPaTOPOB CBI3U

OO6I1mast TPYAO0eMKOCTE TUCITUIIIHHEL
180 gac(oB), 5 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

DK3aMeH

b1.B.02 Apxumekmypa npo2paMmH020 oHecneyeHus1 yMHbIX YCMOU4UBbIX 20p0008

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio IpemofaBaHus QUCIUIIIUHLL « APXUTEKTypa IPOrpaMMHOT0 00ecredyeHus
YMHBIX YCTOMYUBHIX TOPOJOB» SBJISAETCS:

MOJTIy4eHre TEOPETUYECKOT0 U MTPAKTUUYECKOTO0 OMbITa B 00/1aCTU pa3paboTKu
IIPOrpaMMHOr0 06ecredeHuss YMHBIX YCTOMYUBLIX TOPOOOB.

MecTo pucuuniavHe B CTpykType Ol

JucnunnuHa <«ApXuUTeKTypa NPOrpaMMHOTO Oo0ecledYeHHus YMHBIX YCTOWYUBHIX
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ropomgoB» 51.B.02 oTHOCKTCS K 4acTu, GOpMUPYEeMOM yYaCTHUKAMHU 00pa30BaTENIbHBIX
OTHOILIEHUY MporpaMMel MaructpaTyphl «09.04.04 [TporpaMMHasi HHXKEHEPHUS».
V3yuyeHue OUCHUINIUHB «ApPXUTEKTypa IPOTrpaMMHOro obecrmedyeHHS YMHBIX
YCTOMYMBHIX TOPOJOB» OCHOBBIBaeTCS Ha Oa3e 3HAHWW, YMEHUM W KOMIIETEHIIUH,
TIOJTYYEeHHBIX CTyIeHTaMHU Ha IPeIbIyIneM YpoBHe 00pa30BaHMS.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIEAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- CriocoGeH caMOCTOSITeIbHO NTproOpeTaTh C MOMOIILI0 NHGOOPMALMOHHEIX TEXHOJIOTHHN 1
HCII0NIh30BaTh B MPAKTAYECKON NesITeIbHOCTHA HOBble 3HAHUS U YMEHHS, B TOM YHCJIe B HOBHIX
00J1acTsX 3HAHWM, HETIOCPENCTBEHHO He CBI3aHHHIX CO cdhepoit mesitenbHOCTH (OITK-6)

- CriocoGeH TPOeKTUPOBaTh ceTeBrle CyxKObI (ITK-8)

CopepkaHue OUCIUATIIHHEL

Pazgen 1. YMmHBIE yCTOfI‘{PIBBIe ropona. TeQMI/IHBI " OlIpeneieHns. JTalloHHas APXUTEKTYPAd.

KnioueBble MHOMKATO DEI.
TepMI/IHBI " OIIpenejieHusa YMHBIX YCTOI‘/JI‘-II/IBBIX ropogos. OTnuyus CyHmIeCTBYIOIIIHUX KOHLIGHI.IPIFI

YMHBIX TOPOHOB. DTaJIOHHAS apXUTEKTypa 9KO-CUCTEMbI YMHBIX YCTOUYUBBIX TOPOHOB.
Krnto4eBrie MHAMKATOPHL U YMHBIX YCTOMYUBEIX TOPOAOB U UX NIPU3HaHNUE Ha NpuMepe MOCKBHI.
P 2. CTaHOapTU3aiysa YMHBIX VCTOUYHBEIX T B. MexXOvH HBIN

9JIEKTPOCBA3W. MeTOoNIorug pacyéTa KIYeBhIX NHOINKATOPOB.

O0630p CTAaHAAPTOB 110 YMHBIM YCTOMYMBEIM ropofaM. AHANINU3 pa3pab0TaHHBIX CTAaHAAPTOB U
TeKyIIue MPOEKTHl CTAHAAPTOB 10 YMHBIM YCTOMYUBEIM ropofgaM. MeTomonorus pacuéera
KJTI0YeBBIX THOUKATOPOB YMHBIX YCTOMYUBHIX TOPOOOB: SKOHOMMKA, COLlManbHas chepa u
KYJIbTypa, OKpyxKatoIias cpefa. O630p HarmoHanbHEIX cTaHAapToB (TOCToB) Mo YMHBEIM
ropomam.

Paspmen 3. TexHOTOr¥MH, IPOTOKOIH IIepefadyy NTaHHBIX ¥ MPOrPAMMHEIE CPEIICTBA [JIs
obecrieyeHnss UHPPACTPYKTYPHL YMHBIX YCTONYHBBIX TOPOIOB

O0630p TeXHOJIOTHH, ITPOTOKOJIOB Iepefaydn JaHHBIX U IPOTPaMMHBIX CPEeICTBa I 06ecredeHust
HH(PPaACTPYKTYPhl YMHBIX YCTOMYUBEIX ropofoB. O6maunble mi1aThopMhl g coopa 1
BH3yaJKM3aluy JaHHBIX 0 Topofckux cepBucax. Ctpykrypa I10 mns c6opa o6paTHOI CBSI3U U
pearupoBaHus MyHULUIIATLHEIX CITyK0 B YMHOM ropofe.

Pasmen 4. ApXuTeKTypa IPOorpaMMHOTr0 o0ecliedeHN sl YMHBEIX YCTOMYUBEIX TOPOIOB

O0630p TUIIOBOM apXUTEKTYPH IPOTPAaMMHOTO 00eClieYeHNsT YMHBIX YCTOUYUBEIX TOPOJIOB.
Mopynu u uX B3aUMOCBSI3b. 3arpy3Ka U BRIIPy3Ka MacCHBOB TaHHBEIX Ha 6a3e MpOorpaMMHBIX
UHTEeP(ENCOoB.

Paspen 5. O630p uHTEPGhENCOB IPUKIATHOTO TPOTPAMMUDOBAHMS OIS PA3IUYHbIX ITPUII0KEHUH
YMHBIX YCTOWYHBEIX TOPOIOB

0O630p nHTEPHENCOB MPUKITAMHOTO ITPOTPaMMHUPOBAHUS TSI PA3TUYHBIX IPUTIOKEHUN YMHBIX
YCTOMYUBEIX TOPOZIOB Ha IIPHMEpPE: YMHOTO OCBEIIeHHUs, YMHOTO cO0pa Mycopa, 9KOJI0TU4YeCKOT0
MOHUTOPUHTA, MOHUTOPHHTA 3@ COCTOSTHMEM [IOPOXKHOT0 IMIOKPHITUS, MOHUTOPUHTA 3a
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OBUXKEHHEM O0IIeCTBEHHOT0 TPAHCIIOPTA.

OO6I1mast TPYAO0EeMKOCTE TUCITUIIIHHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

DK3aMeH

b1.B.03 IIpedukmueHas aHa/a1umuka 6 cemsix u cucmemax ces3u

lenu ocBOeHUS OUCHUUIIIUHEL

Llensro ImpenogaBaHusd JUCITUIIIINHBI <<HpeJII/IKTI/IBHaH dHAJIMTHKA B CETAX U
CHCTEeMaX CBA3HU» ABJIAETCH:

HAQY4YUTh UCIIOJIb30BAHHUIO 3HAHKUHM 00 OCHOBHBIX MeTOOaX IIPEJUKTUBHOI'O dHaJIN3a
JAaHHBIX OJIS PEIIeHUA IIPaKTHU4YECKUX 3aay.

MecTo pucuuniavHe B CTpykType OII1

IucnunnvHa «I[IpeguKTHBHasA aHAaJIUTHKa B CeTdX M cucTeMax cBsa3u» b1.B.03
OTHOCHUTCSI K 4acTH, GOpMUDPYEMOM ydyaCcTHHKaMu 00pa30BaTENbHHIX OTHOIIEHUMU
nporpamMMel Maructpatypsl «09.04.04 [IporpaMMHas uHKeHepus». MCXOOHBIN YpOBEHD
3HAHUYU M YMEHUM, KOTOPHIMU HONXKeH 00najaTh CTYAEHT, MPUCTYyNas K U3y4eHUIO
OaHHOW [OUCLUUIIJIMHEBEL, ONpefeNisieTcd HU3YyYeHUMEeM TaKUuX [UCLHUIINKH, Kak:
«CoBpeMeHHbIE YMCIIEHHbIE METOObl U MaKeThl MPUKIIaOHBIX IPOrpaMM».

TpebGoBaHUS K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HalpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Crmoco0GeH pa3pabaThBaTh OPUTHHAILHEIE aJITOPUTMEL M IPOTrPAMMHEIE CPEICTBA, B TOM YHCIIE
C UCIIOJIb30BAaHNEM COBPEMEHHEBIX HHTEJIIEKTYaIbHEIX TEXHOJIOTHH, IS PEIIeHuSs
npodeccroHanbHbX 3agayd (OITK-2)

- BnameHue HaBHIKAMM CO3[aHUS IPOTPAMMHOTO 00eCIeYeHHs [JIs aHalu3a, PAcllo3HAaBaHU U
ob6paboTku nHpopManuu, cucteM udpoBoit o0paboTku curHanos (ITK-3)

CopepxkaHue OUCIUTIIMHEL

P 1. AbGVHNUTHUBHEIY aHanu3. [TOKWCK I BATeIbHEIX III HOB. KIaCTepHEIN aHaIH
AdduHuTHBHBIN aHanu3. [ToMCK mocienoBaTeIbHEIX 1a0I0HOB. BReneHnre B ahPUHUTUBHBIHN
ananu3s (affinity analysis). Anroput™ a priori. Mepapxudeckue acCcolaTUBHEIE ITPaBUIA.
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KnacrepHriii aHanu3. BBegenue B Knactepusanuio. Kimaccudukanus MeToooB KIacTepr3allii.
AnroputMm Knactepusanuu k -means. Cetu Koxonena (KCN - Kohonen network). KapTa
Koxonena (SOM - self organizing map). IIpo6ieMbl anropuTMOoB KlaCTePU3aLUH.

Paspen 2. Knaccudukanus u perpeccusd. CTaTUCTUYECKHE METOHI.

Knaccudukanus u perpeccusi. CTaTUCTUYECKHE METONLI. BBemeHre B KilacCu(PUKAINIO U
perpeccuto. [Ipoctas nuHelHas perpeccusi. OlleHKa COOTBETCTBUS IPOCTONM NTUHEHHOU
perpeccum peanbHHIM AaHHBEIM. [IpocTas perpecc noHHasg Mopenb. MHOXKeCTBeHHas TUHEHAas
perpeccusi. Mogenb MHOXKECTBEHHOU TMHEUHOU perpeccuu. Perpeccus ¢ KaTeropualbHBIMU
BXOIHBIMU ITIEPEMEHHBIMU. MeTOoIbl 0TOOpa ITEPEMEHHEBIX B PETPECCUOHHEBIE MOIETTH.
OrpaHruYeHUS IPUMEHUMOCTU PErPECCUOHHEIX Mofeseli. OCHOBEL IOTUCTAUUYECKOU PETPECCUH.
HHTepmpeTanus MOIeNH JTOTHCTUYECKOM PETrPECCUH.

Paspen 3. Knaccudukaiiys u perpeccus. MammHHoe 00yueHue

Knaccudukanus u perpeccus. MammuuaHoe o0yueHre. BBefieHre B IePeBbs PELICHUH.
ANropuTMEI IOCTPOEHUS AepeBbeB pemieHuii. AnroputMel ID3 u C4.5. Anroputm CART.
YrpoieHue nepeBbeB pellleHul. BBefeHNe B HEMPOHHLIE CETU. ICKyCCTBEHHBIM HEUPOH.
[TPUHITUIIE TOCTPOEHUS HEUPOHHBIX CeTel. ANrOPUTMEI 00yUYeHUsT HEHPOHHBIX CeTel. AJITOPUTM
00pPaTHOI0 PACIPOCTPAHEHUS OIIUOKH.

Pasgen 4. AHan¥3 ¥ IPOTHO3WPOBaHKE BPEMEHHBIX PSAIOB

AHanu3 ¥ TPOTHO3UPOBaHKE BPEMEHHBIX PSIO0B. BpeMeHHOM psif ¥ ero KOMIIOHEHTHL. Mogenu
IIPOrHO3UPOBaHusA. [IpOrTHO3UPOBaHKE B CUCTEMAX CBA3H.

P AncamMbnu M "

Ancam6nu mopeneli. BeegeHnue B ancaMOnu Mofeneii. Barruur. BycTuHr. AnbTepHaTUBHEE
MEeTOIHI TIOCTPOEeHUsT aHCcaMOIIel.

OO11ast TPYAO0EMKOCTD OUCLUTIINHEL
180 gac(oB), 5 3ET
dopma IpOMEXYTOUHOU aTTeCTalluu

JK3aMeH

Bb1.B.04 Hdoenmugpukauus u mecmupoeaHue ycmpoiicme u npusiodiceHuli uHmepHema
sewetl

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofaBaHus OUCHUTIINHEL « UneHTU(UKAIMS U TeCTUPOBaHNE YCTPOUCTB
U IPUJIOKEHUYN UHTEPHETA Bellei» ABISAeTCH:

IaTh CTyIeHTaM TeOpeTHUECKHe 3HaHU U He00XOUMbIe TPAaKTUYECKNE HaBLIKY B
NOeHTA(PUKAIIMY U TeCTUPOBAaHUS YCTPOUCTB U NMPUI0KeHU NHTEepHETa Belel.

MecTo pucuuniavHel B CTpykType OI1

HucuunnuHa «UgeHTuUKaWg U TECTUPOBaHNUE YCTPOKCTB U MPUJIOXKEHU HHTEPHETa
Bemeii» 51.B.04 oTHOCUTCS K YacTu, popMupyeMol y4acTHUKaMU 00pa30BaTelbHBIX
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OTHOIIEHUU nporpaMMmbl mMaructpatypel «09.04.04 TIporpaMMHass MHXKEHEPUSI».
VicxogHHY ypOBeHb 3HAHWW M YMEHWUU, KOTOPHIMU [OIXKeH obnagaTh CTYHOEHT,
IPUCTYyIIasd K M3yUYEHUIO0 OaHHOW OUCLUIIJIUHBI, ONpefeiseTcs MU3Y4eHUEeM TaKHuXx
OUCLUIIINH, KakK: «[I[porpaMMupoBaHie yCTPOKUCTB U IPUJIOKEHUN KNOep-pru3ndeckKux
CUACTEM>.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETEHITUN:
B cootBeTctBuET ¢ PTOC:

- Crioco6GeH aHaNMM3UPOBaTh MPodeccHoHaIbHYI0 UHGOPMAIIHIO, BEIAEATH B HEW TJIaBHOE,
CTPYKTYpPUPOBAaTh, 0GOPMIISITh U MIPEICTABIATh B BUIe aHATUTUYECKUX 0030POB C
000CHOBAHHLIMH BhIBOfaMU 1 peKoMeHmarusamu (OITK-3)

- BrrapmeHne HaBHIKaMK CO3J@aHHUS IIPOIPAMMHOT0 oOeclieueHus OJIs aHa/Inu3a, PaCllo3HaBaHUS U
06paboTku HHGPOPMALKK, CUCTEM K(pPOBoH 00padboTku curHamoB (ITK-3)

- CriocoGeH MPOeKTUPOBATh ceTeBrle ciykO0n! (ITK-8)

CopepxkaHue OUCIUITINHEI

Pasgen 1. OOmmue NOHATHUS 0 UOEHTUDUKAIIMYT U TECTUPOBAHUY YCTPONCTB U MPUIIOKEHUH

HHTepHeTa Bellen
[Tpenomer, Lienu U 3afla¥¥ OUCIUIIINHLL, CBSI3b C OPYTUMHU OUCIUIIIMHAMHU YieOHOTo IIlaHa.

[Tepeuens Tem. Buprl 3anartuii. [loHsATHE 0 UAEHTU(DUKAIMY U TECTUPOBAHUM YCTPOUCTB U
npunoxenud VHTepHeTa Belrei. KimoueBrle MOHATUS U TPeOOBaHUS UOeHTUDUKAIIUH,

Paspen 2. Knaccudukanus nneHTHGUKATOPOB NHTEpHETA Belllel ¥ CTaHOAPTH UOeHTUDUKAIIUN
Knaccudukanus ugeHTHGUKATOPOB Aisi MHTEepHETa Bemel. CTaHOAPTH UOeHTUDUKAIIUY
Bemiel. CTaHOAPTH UAeHTH(PUKATOPOB IPUIIOKEHUM U yeiyr. CTaHmapTH UAEHTU(GHUKATOPOB B
CeTsX Imepenayu maHHBIX. CTaHOAPTH UAeHTH(PUKALIMY T10JIb30BaTeNer U JaHHbIX. CTaHOApPTH
UaeHTHPUKALIUY TPOTOKOJIOB.

P A 1 U uOeHTuQuKaIiys B IP-ceTax

Appecanusi/uneHTuGUKaIMg Ha KaHaabHOM ypoBHE Mopmenu OSI. YHUKaNbHBIN UIeHTU(PUKATOD
opranusanuu (OUI). Agpecarus [Pv4. Agpecauusi B mpoTokoie [Pv6.

P 4, CucreMm MEHHBIX UMEH

Cuctema gomeHnHbx uMEH DNS. KnoueBrie xapakTepucTuku u noHaTusi DNS. OcobeHHOCTH
noMeHHBIX uMeH. Pekypcus B DNS. Peructpatop nomeHnHbx ©MEH. DNSSEC.

P HpeHTHGUKaINA 1 M1 B MOOMIIBHBIX (COTOBBIX) CETAX CBSA3H

CoToBas CBsI3b. JNEKTPOHHLIN CepPUMHBIN HOMeD. MpenTudukanus B ceTax 2G u ganee.
MexXnyHapoOHBIYM UOeHTU(PUKATOP MOOMIBHOT0 000pyHoBaHUsI. MeXOyHapOaHbIN
ugeHTHGUKATOP MOOMIFHOTO abOHEHTa.

Pasmen 6. ApxuTeKTypa IMGPOBEIX 00HLEKTOB

[ToHsiTHe apXUTEKTYPH! IIU(PPOBEIX 06beKTOB DOA. KOMIIOHEHTH apXUTEKTYPH IIUGPOBHIX
00BvekToB. CTpykTypa DOA. CtpykTypa DOI Ha nmprMepe rocymapcTBa. BapuaHTh
ucnonb3oBanusa DOA/DOL

Pasmen 7. UnenTudurKalvsg Ha OCHOBE alllapaTHLIX XapaKTePUCTUK

WpeHTuduKanmsa o CeKTopy AerpagupoBaBiiel (rem-namMaTyu. B3auMomenCcTBIus CeTEBBIX
y3710B Ipu UeHTH(pUKauuu. [JnHaMudecKas UAeHTU(UKAIMSI Ha OCHOBE KPOCCKOPPEIILUOHHON
¢byskuu. UgerTudukalysg Ha OCHOBE XapaKTEPUCTUK pafuoliepefaiollero yCTporuCTBa.
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Pasgen 8. UHCTPYMEHTHI TECTUPOBAHUS YCTPOUCTB U NpUI0KeHn UHTepHeTa Belller
[TporpamMmmHOe obecriedeHue [iJis TECTUPOBAHUS YCTPOMCTB U MPUIOXKeHUM MHTepHeTa Belei.

AHanu3aTops IPOTOKOJIOB. CUCTEMBI MOJENTMPOBAHUS U SMYINPOBaHUs YCTPoMcTB UHTepHETA
Bemle#t. O6opynoBaHUe M7 TECTUPOBAHUS YCTPOUCTB U IPUIOXKEHNM MHTepHEeTa Belel.
Pasmen 9. TecTupoBaHue 6€30I1aCHOCTH YCTPOWCTB U IPUI0XKeHNY MHTepHeTa Bellen
WpenTtudukanus, ayTeHTUPUKaLK U IIUPPoBaHNe B cucTeMax VHTepHeTa Beleil. MeTombl
TECTUPOBaHUS CACTEM UAEHTU(PUKAINYN U ayTeHTUPuKauuu. OneHKa KPUITOCTOMKOCTH
aIrOpUTMOB MKUGPOBAHUS.

Pasmen 10. TecTupoBaHre IPOTOKONOB Ilepenayn B cucTreMe MHTepHeTa Belllen

[TpoTOKOMEI TTIepeiayy JaHHBIX B IPOBOIHEIX ¥ 0€CIIPOBOIHEIX CeTsaX MHTepHEeTa Bellel.
MeTonbl TEeCTHPOBAHUS IIPOTOKOJIOB IIPOBOIHOM CBsI3U. TeCTHpPOBaHUE ITPOTOKOJIOB
0ecrpoBOOHOM Nepefayun TaHHHIX.

OO1mast TPYAOEMKOCTD AUCIUIIIMHEL
144 gac(oB), 4 3ET
dopMa IPOMeRKyTOUHOM aTTECTALUK

3aueT

Bb1.B.05 Memodu! pa3pabomku u cmaHdapmusl NPOeKmMupo8aHusi NPo2pamMmHO20
obecneueHus

Ilenu oCBOEHUST MUCLUIIIANHEL

Llenbio pernomaBaHus OUCHUTIIMHEL «MeTombl pa3pab0TKy U CTaHIAPTH
IIPOEKTHPOBAHUS IIPOTPAMMHOT0 00eCIIeYeHUusI» SIBIISIETCS:

pacCcMOTpPeHNe METOMIOB U IMIPUHITUIIOB aHalu3a, IPOEKTUPOBAHUS 1 pa3paboTKu
IIPOrPaMMHOT0 00eCIieyeH s, a TakXKe TEeXHOJIOTHH, UX Peau3yIolIuX.

MecTo gucuunIuHLL B CTPyKType OI1

HOucuunnuHa «MeToabl pa3pab0TKXA M CTaHAAPTH MPOEKTUPOBAHUS IPOrPaMMHOTO
obecnevyeHuss» b1.B.05 oTHocuTca K 4YacTu, QopMHUDPyeMOW y4YaCTHUKAMU
00pa30BaTeNbHLIX OTHOLIEHUN MporpaMMbl Maructpatypsl «09.04.04 ITporpaMMmHas
MHXeHepus». VUCXOOHBEINM YyPOBEHb 3HAHUM U YMEHUU, KOTOPHIMU [OJIXKeH 001amaTh
CTYOEHT, IPUCTyIlasd K U3y4YEHUI0 JaHHOU OUCLUIJINHLL, ONpefesseTcs U3ydeHueM
TaKUX OQUCLUIIINH, KaK: «OCHOBEL HAy4YHO-UCCIIE0BATEIbCKON NeATEIbHOCTU.

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS

Hpouecc N3y4YeHUs1 DUCOUIINIMHBI HAIIPABJIEH Ha (bOpMI/IpOBaHI/Ie ClIeayIoIinx KOMHeTeHI_II/II;I:
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B cootBeTctBuE ¢ PTOC:

- CmocobeH ocyiecTBasATh 3 HEeKTUBHOE yIIpaBiieHre pa3paboTKoi MpOorpaMMHBIX CPELICTB U
npoekToB (OITK-8)

- [ToHuMaHMe CyIIECTBYIOIIME TTOOXOOH K BepuduKauuy Mofesei mporpaMMHOT0 00ecriedyeHust
(TIK-6)

- Crmoco6eH MPOeKTUPOBaTh OCHOBHEIE KOMITIOHEHTHI OnlepaloHHbX cucteM (ITK-9)

CopepxkaHue OUCIUTIINHEL

P 1. 2K¥3HEeHHBN IUKII IPOrPaMMHOL [eYyeHus

ompenesieHre IPOrPaMMHOTo obeceueHus, 0COOEHHOCTH IIPOrPaMMHOI0 00eCIIeYeHus;
KU3HEHHHBIN ITUKJI IPOrPaMMHOTO obecredeHus (cxemMa, MOOEeIH, ComepkKaHue OCHOBHBIX
9TAIIOB)

Paspen 2. KayecTBO mporpaMMHOr0 o0ecredyeHnst

onpeneneHue 3¢pHEKTUBHOCTH ¥ KaYeCTBa; ITOAXOMOB! K OIIPEeNeIeHNI0 KauyeCcTBa MPOrPaMMHOT0
obecredyeHusT; TOKa3aTeNIM KauyeCcTBa IPOTPaMMHOT0 00eCIIedeHus

Paspen 3. TexHonornyeckas mogaepkka pa3paboTKU IPOrPpaMMHOr0 obecrneyeHus

MIOHSATHE IIPOMBIIIIEHHOM TEXHOJIOTHUHY ITPOU3BOAICTBA IIPOrPAaMMHOT0 00ecliedeHusi; CTPyKTypa
TEXHOJIOTHYECKOM CHCTEMEI ITPOM3BOACTBA IIPOrPaMMHOT0 00eCIIeYeHus.

Paspen 4. [TonmepKKa XHU3HEHHOTO ITMKIA MPOrpaMMHOro obecrneyenus cpencrtBamMu CASE-
TeXHOJIOTUHI

aBomonust CASE-cpencts, knaccudukanuss CASE-cpeficTB; 0CO0eHHOCTH XKU3HEHHOT'0 ITUKIIa
IIpOTpaMMHOTO0 o0ecrieyeHus npu ucnoab3oBanuu CASE-cpencTs.

Paspen 5. CASE-TexHONIOrUY, OPUEHTUPOBAHHBIE Ha OIKCAaHKe IIPOIeCCOB
noToku gaHHbX DFD; dpyHkunoHansHOoe MomenupoBanue IDEFQ; onucanue mpoueccos IDEF3.

Pasgen 6. CASE-TeXHOIOTMH, OPUEHTUPOBaHHBEIE Ha ONKCaHNe JaHHBIX

OCHOBHBIE TTOHATHUS MeTomosioruu IDEF1.x, Mofienu maHHBIX; TOPSIOOK MMOCTPOEHUS MOOENH
IDEF1.x

P 7. YHUDUIVPOBAHHLIN SI3LIK M MPOBAHMSA IPOrPAMMHOL [IeYeHus
00BEKTHO-OPHEHTUPOBAHHBIN MTOAX0] (aHAIKU3, TPOEKTUPOBAHKE, IIPOrPaMMUPOBAHUE);
00BEKTHO-OPHEHTUPOBAHHOE ITPOEKTHUPOBaHUe C UCI0Tb30BaHueM UML.

P MeT TUYEeCKHU IIEKTHl BH HUA 1 npuMeHeHnsa CASE- TB
onpenenenue TpeboBanui kK CASE-cpencTBy (ompenerneHue notpedHOCTEN, aHATU3
BO3MOXKHOCTEH, OIIpefiesieHre KPUTEPUEB YCIIEIIHOCTY BHEIPEHMS); olleHKa U BhI6op CASE-
cpepcTBa (IIpoIecc OIeHKH, MPollecc BEIOOPa, KPUTEPHUH OLIEHKHU 1 BEIOOPA); BHIIOTHEHUE
IIMJIOTHOT'O TPOeKTa (0COOEHHOCTH MPAKTUYECKOT0 BHEIPEHHS).

Paspen 9. MeTonpl # Cr1ocoOB! HCIBITAHKWH TPOTPAaMMHOT0 00eceYeHus

HCIBITAaHUS porpaMMHoro obecrnedenus (Bumel ucnbiTanuii [OCT 34.603, criocoObI HCIILITAHUHI
IIPOrPaMMHOT0 00ecreyeHuss Ha COOTBETCTBHE PeaIbHLIM IeKJIapUPOBAaHHEIM BO3MOXKHOCTSIM);
MeTOOH aHajIM3a IMPOorpaMMHOro obecriedyeHus Ha OTCYTCTBHE He IeKJTapupPOBaHHBIX
BO3MOKHOCTEH.

Paspen 10. Opranu3aliys KOJJIEKTABOB Pa3pab0TYMKOB IPOrPAaMMHOT0 obecreyeHus
po06IeMHbI B3aUMOIEHCTBUS Pa3pab0TYMKOB; MOfIeIu KOMaHI (4eyloBeKo-4ac, muki PDCA,
Metoponorun RAD, Agile).

OOI1mast TPyA0EMKOCTD TUCITUIIINHEL

180 gac(oB), 5 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

9k3ameH. Kypcosas paboTa

b1.B.06 TexHos02uu o6padbomku 60 16WUX OAHHBIX

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio MpenomaBaHus QUCHUTUIMHEL « TexHomoruu 00padoTKy OOIBIINX TaHHBIX»
SIBIISIETCS:

PacCMOTpPEHNE apPXUTEKTYPHBIX IPUHIUIIOB TOCTPOEHUS U IIPUMEHEHUS
IIPOTPAMMHOT0 00€eCIIeUYeHUsI CPeCTB BRHIYUCIIUTEIbHON TEXHUKHU ITPU 00paboTKe
OOJIBITNX HAHHBIX.

MecTo gucuunauHb B CTPyKType OI1

HucnunnuHa «TexHonoruu o6paboTku Oonbvx gaHHbEX» B1.B.06 0THOCKUTCS K 4acTy,
bopMupyeMol yuacTHEKaMU 00pa30BaTeNIbHBIX OTHOLIIEHUY IPOTPaMMBl MaruCTPaTyPhI
«09.04.04 IIporpaMMHas WHXKeHepus». MCXOOHEIM YypOBeHb 3HAHUU U YMEHUY,
KOTOPEIMU [OIXKeH o0/1afaTh CTYOeHT, IPUCTYIIasl K U3yYeHHUI0 JaHHOU AUCIUIIINHEIL,
olpefesieTcd U3ydeHUEeM TaKUX OUCLUIIIKH, Kak: «MamuaHoe U I1y0oKoe 00ydeHue B
TeJIEKOMMYHUKAaIUAX».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNAX KOMIIETEHITNN:
B cootBeTctBHET ¢ PTOC:

- Cnoco0GeH caMOCTOSITEIbHO IPHOOpeTaTh, Pa3BUBATh U MPUMEHSThH MaTEMaTUYECKHE,
eCTeCTBeHHOHAY4YHbIEe, COIMAaIbHO-9KOHOMUYECKHe U TpodeccroHanbHble 3HAHUS 151 pelleHus
HEeCTaHOAPTHBIX 3a7a4, B TOM YHCJIe B HOBOM UJIM HE3HAKOMOMW Cpefe U B MeXOUCIUIIINHAPHOM
kouTekcte (OITK-1)

- CriocoGHOCTE BBHITTOJTHUTD ITOCTAHOBKY HOBBIX 3a/lay aHaIM3a U CUHTE3a HOBHIX ITPOEKTHHIX
pemennu (I[TK-5)

CopepxkKaHue OUCIUIIINHEL

Paspen 1. [Tpennockinky GOpMUPOBAHUS OOIBIINX TaHHBIX

TePMUHEI U OnpefeneHus (MHGoOpMaIlus, JaHHbe, O0JbIHEe JaHHEIE, CBOMCTBA OOJIBIINX
OAHHBIX, XapPaKTePUCTHUKHU OOJIBIINX JaHHBIX, HOPMBI IPEICTaBIeHNs O0IbIINX JaHHBIX);
HOPMaTUBHO-METONUYECKHE JOKYMEHTHI, ONPENeIole Ie/Ii U TPUKIIafiHbIe 3aladn
00paboTKu OONBUINX JaHHBIX.

Paspen 2. AHanUTHKA OOIBIIMUX JaHHBIX
CIIO0COOBI ¥ METOMIBl aHAJTUTUYECKOM 00pab0TKK OOMBIINX HAaHHBIX; ITPUHIIUIIE 1 UHCTPYMEHTHI
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AHAJTUTHYECKON 00pabOoTKM OOIBINMX AHHBIX; 3a0a4Yi ¥ KOMIETEHIINH aHAJTUTHKOB OOJIBIINX
OaHHBIX.

Pasmen 3. MHCTPYMEHTH 018 06paboTKY G0MbIINX JTaHHBIX

HCIIOJIb30BaHUE aJIrTOPUTMUYECKUX I3bIKOB IPOrPaMMHUPOBAaHMUS BEICOKOTO YPOBHS AJIS
00paboTKHU OOJBIINX IaHHBIX; UCIIOJIb30BaHUE IIPUKIIaAHBIX HHCTPYMEHTOB 151 06paboTKu
OOJIBIINX OJaHHBIX.

Paspen 4. KOTHUTUBHLIN aHAIN3 JaHHBIX

aKTyaJIbHOCTh KOTHUTUBHOI'O aHaJIW3a JaHHEBIX; IoOHATHe Data Mining, CTpyKTypa,
COCTaBJIFIOIINE U COIYTCTBYIOIIKE 001aCTH HayKO3HAHHUS; 3ala4yy KylacCuDUKaIuu 1
Kinactepusanuy Data Mining u crmocoOBl UX pelIeHus.

Pazpgen 5. KOTHUTUBHHIY aHaIN3 TaHHBIX

Knaccudukaimsa metonoB Data Mining, o6nacTu nprMeHeHUs 1 Knacch cucteM Data Mining;
HayaJla KOTHUTHBHOTO aHaJIM3a, IIPOIeCCHl HAaKOIJIEHUS U aHaIu3a [aHHHIX.

Paspmen 6. MaTeMaTu4yeckasi CTaTUCTUKA

OCHOBHBIE TTOHSATHSI MAaTEMaTUYECKOM CTAaTUCTUKHU, (HECKPUITUBHBIM aHAIU3, IITKAJIbI
H3MepeHui, reHepasbHas COBOKYIIHOCTh ¥ BEIOOPKA, BUIBI pacIIpeneieHni, HOpMaJibHOe
pacmpeneneHne, ypoBeHb CTAaTUCTAUYECKON JOCTOBEPHOCTH, CBOMCTBA OMUCATETbHBIX
CTATUCTHK); MIEeCKPUIITUBHBLIM aHAJIN3, BU3yaIbHOE MIPEeCTaBlIeHNe JaHHBIX, MEPHI
U3MEHYUBOCTH.

P 7. MeTopOhl aHally3a HA T X

OCHOBHEIE ITOHSTUS TeopuH rpados (cnydaiiuble rpadsl, 6e3maciTabuble rpadsl, ColanbHbIE
CeTH); 3aKOHOMEPHOCTHU ¥ METO[IBI KJTaCTepHU3aluy Ha rpadax.

P [IpyKnagHble MHCTPYMEHTH aHaIN HHBIX

KOppensius, MOHSATHE KOPPEeNSIuy, 3HaYUMOCTh KO3DPHUIeHTa KOPPESIINYI, BUIBI CBI3U
MeX[y IIepeMeHHbIMY; KOMIIJIEKCHbEIE PeLIeHNs ¥ HHCTPYMeHTH Bu3yanu3auun (Weka,
RapidMiner, Knime, IBM SPSS Modeler)

Paspmen 9. Xpanunuiiia TaHHBIX

HepocTaTKu pensiuoHHbXx CYB]I, TpeboBaHUS K XPaHUIUINAM TaHHEIX; PETPECCUOHHBIA aHaIN3
perpeccus, xpanunuiia gasHelx, OLAP u OLTP cucteMsl, xapakTepucTuku BigData.

Paspmen 10. Pacupenenennsie 6a3nl gaHHBIX NoSQL

pacmopenenennsle 6a3el JaHHBIX NoSQL, Tunsl NoSQL, pennukalus 1 MapauHT; 3agadyu
Kinaccupukauum 1 Knacrepusanuu (Decisison tree, RandomForest, method k-means, R u
MapReduce)

OO61mast TPYAO0EMKOCTD AUCITUIIINHEL
180 gac(oB), 5 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

DK3aMeH

B1.B.07 9muyuHblU XdKuH2

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mpemofaBaHus QUCHUIIIMHEL « DTUYHBIA XaKWHT» SIBJISETCS:
M3y4YeHNe METOMIOB aHalln3a yrpo3 KOPIOPaTUBHOU CETH
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MecTo gucuunIuHLL B CTPyKType OI1

Oucuunnuia «3TUYHHK XakuHTr» B1.B.07 oTHOcHTCS K 4HacTH, GOPMUPyeMOu
y4acTHUKaMu 00pa30BaTeNbHbIX OTHOIIEHUU MporpaMMbl Maructpatyps «09.04.04
[IporpaMMHas nHKeHepus». ICXOOHBIN yPOBEHDb 3HAHUU ¥ YMEHUM, KOTOPBIMU [OJIXKEH
obnamaTh CTYOEHT, MPUCTYNAs K MU3YYEHUI0 MAHHOU OUCIUIJIMHEBI, ONpenessieTcs
U3y4eHUEM TaKUX OUCLHUIINH, Kak: «IIporpaMMupoBaHue YCTPOUCTB U IPUIOKEHUN
Knbep-Gu3nyeckux CUCTEM.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINAX KOMIIETeHITNN:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH MPUMEHSTh Ha IIPaKTUKE HOBBIE HayUHbIE TPUHIUIIE M METOMB UCCIeOBaHUM
(OITIK-4)

- CriocoGHOCTE BBHITTOTHUTD ITOCTAHOBKY HOBBIX 3a/lay aHaIM3a U CUHTE3a HOBHIX ITPOEKTHHIX
pemenni (I[TK-5)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. CkaHvWpoBaHMe W PEKOTHOCIIMPOBKA B ceTeBou IPMHGPACTPYKTYpe

OcHOBHBIE METOOH UAEHTUPHUKAIIMY YCTPOUCTB B IP-ceTu, mporpamMmHuoe obecriedeHue s
IIpoBefeHus uaeHTUPuKauuu. CKaHUPOBaHUE CeTeBOU NH(PPACTPYKTYPHL U ONpefeieHue
TOIIOJIOTUHY CETHU

Pa3pen 2. Okcnnyartaiysa yI3BUMOCTel onepaluoHHbIX 1 SCADAcucteM

OCHOBHBIE METOZHI ITOMCKA YSI3BUMOCTeH onepaimoHHbx cucteM (Windows, Linux, MacOS).
MeTog®r! 9KCIITyaTauuu ysa3BuMocTed. Micrionb3oBanue 1/o rootkits, keylogger. Sxcnnyaranus
ySI3BUMOCTEH (ParIOBLIX CHCTEM U IOJICUCTEM BBOMA/BRIBOMA MH(popManuu. OCHOBH ITOKCKa
ysa3BuMocterd SCADA-cucTeM

Paspgen 3. [1epexBaT Tpaduka

OcHOBHBIE METO[IH TIEpPEXBaTa TpaduKa Ha KaHAJTbHOM U CETEBOM YPOBHE, B COOTBETCTBUU CO
cTekoM 1potokoiioB TCP/IP. OkcmnyaTtauus ya3BuMocTed Tuna nogMensl MAC, IP-agpecos.
Ataku Ha ARPnpoTokos. OCHOBHOE 11/0 A/ 9KCIIyaTalldy yYsI3BUMOCTE!N TaKOTo TUIla

P 4, OTKa3H B KUBaHUU

[TpoBenenue aTak Tumna «OTKa3 B 00CIyKUBaHUU» U «PacmpeneneHHbIN 0TKa3 B
obcnyxuBaHuu». OCHOBHOE I1/0 IJIs1 MPOBEEHUS aTaK TAKOTO TUIA. [[pUHIUITE aTaK TaKOTo
THUTA

P [IepexBaT U U CETEBBIX VHEHUN

OCHOBHBIE METOABI IOMCKA YSA3BUMOCTEH B pealru3aluy IPOTOKOJIOB CETEBOr0 U TPAHCIIOPTHOTO
YPOBHEU, B COOTBETCTBUU CO CTEKOM IIPOTOKOJI0B TCP/IP. MeTops! sKCIIyaTaluu YsI3BUMOCTEN
Takoro tuna. [lepexsaT coenguaeHuu TCP. OCHOBHOe 11/0 A1 3KCIUIyaTallu YsI3BUMOCTEN
TaKOro TUIIA.

Pa3pen 6. 9kcnnyararug ysa3suMocTeli WEBCepBHCOB ¥ IPUI0KEHUN
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OcHOBHBIE METO[IH IIOMCKA U JKCITyaTanuu ysa3suMmocted WEB-cepsucos (HTTP)u
WEBmDpunoxeHui (C UCIOIb30BaHKE SI3BIKOB ITPorpaMMupoBanus Java, PHP). MccrnenoBanue
SQL-uHBEKINH.

Paspen 7. [Touck ¥ 9KCIINIyaTalys YI3BUMOCTEN OeCIIPOBOIHLIX ceTel, paboTaouIuX M0

crangapty 802.11
OCHOBHBIE METOZHI ITOMCKA U 3KCIITyaTallul YA3BUMOCTEN OecripoBOgHbLIX ceTet Wi-Fi.

OcHOBHBIE ySI3BUMOCTH B IpoTOKOoax 6e3onacHoctd WEP, WPA/WPA?2. I1/o mnsi sKCITyaTaluu
YS3BUMOCTEH TaKOr0 THUIIA.

Paspen 8. MeTonbsl 00X00a CUCTEM IPENOTBPAIEHNST BTOPKEHUN ¥ MEXKCEeTEBBIX 9KPaHOB
OcHOBHBIE METOZHI ITOMCKA U 9KCIIJTyaTallul YA3BUMOCTEN B paboTe CHCTEM IIPeNOTBPaIleHus
BTOPZKEHUH U MEXCETEBHIX 3KpPaHOB. [IporpaMMHoOe o0ecredeHre, T03BOSI0IIee
9KCILJIyaTUPOBaTh YA3BUMOCTH TAKOr'0 TUIIA

Pazmen 9. Micnonbh30BaHKue BUPYCOB, 3aKIa0K B Kofde. [lepenonHenue 6 epa

OCHOBHBIE METOMBI UCIIOJIb30BAHUS BPEOOHOCHOTO I1/0 IIPY MPOBEeHNN aHalu3a ysI3BUMOCTeN
MH(POKOMMYHUKAIIMOHHLIX CUCTEM. MCIIONb30BaHKUE OMKUOOK B IPOTPaMMHOM KOfe [T
mpoBeneHus aTak tumna «Ilepenonuenue 0yddepa».

P 10. MeTOoO®l COKPHITHSA OeITEeNLHOCTH B CETH

OCHOBHBIE METOMIBI AHOHUMU3AINY IPUCYTCTBUS B IU(MPOBOM IIPOCTPAHCTBE ¥ METOII
COKDPBITUS OEsATEeIbHOCTH, CBI3aHHOM C CETEBOU aKTUBHOCTHIO

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
180 gac(oB), 5 3ET
dopMa IpOMeKyTOUHOM aTTeCTAllUN

DK3aMeH

Bb1.B.[IB.01.01 Cepsuc-opueHmMupo8aHHAA apxumeKmypa NnpuaoxceHull

Llenu 0CBOEHMS TUCLUUIIINHEL

llenbio npernofaBaHus OUCLHUAIIINHEL « CepBUC-0pPUEHTUPOBAHHAS apXUTEKTypa
IIPUJIOKEHUU» SIBJISETCS:

pacCcMOTpeHNe apXUTEKTYPHBIX IPUHIUIIOB IIOCTPOEHUS IPOrPAMMHOT0
obecIieyeHusi, a TaKxKe TEXHOIOTUHN U IPOTOKOJIOB B3aUMOAENCTBUS HUHPOPMaIMOHHbBIX
CHCTEM.

MecTo pucuuniuHel B CTpykType OI1

HucnunnuHa «CepBUC-OpUEHTUPOBaHHAsA apXuTeKTypa npunoxexnun» 51.B.[1B.01.01
OTHOCHUTCS K 4YacTu, ¢GopMUPyeMOM ydYaCTHHUKaMU 00pa30BaTElIbHHIX OTHOIIEHUU
nporpaMMel Maructpatypsl «09.04.04 IIporpaMMHasi nHKeHepus». UCXOOHBEIA YPOBEHD
3HAHUM ¥ YMEHHUW, KOTOPLIMU MOJIXKeH o0jlagaTh CTYNEHT, MPUCTYIas K U3YYEHUI
NaHHOW MUCHUIIINHEI, ONpefesisieTcsa U3y4eHHEeM TaKuX OUCIUILIMH, Kak: «Cucrtema
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IIJTAHUPOBAHUST PECYPCOB IPEOIPUSITUSI».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITNN:
B cootBeTctBHu ¢ PTOC:

- BrageHnue MeTomaMy MPOrPaMMHOM peanu3alliy PaclpeneieHHbX HHPOPMaIlMOHHEIX CUCTEM
(TIK-2)

- CriocoGHOCTE BBITTOTHUTD ITOCTAHOBKY HOBBIX 3a/lay aHaIM3a U CUHTE3a HOBHIX ITPOEKTHHIX
pemenni (I[TK-5)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Knaccudukanuus nHGOPMAIIMOHHBIX CUCTEM

MIPUHIUIIE CUCTEMHOI0 TTOAX0Aa MPUMEHUTEIBHO K PeIleHNI0 3aJayd yIIpaBleHus;
Knaccudukaiysa aBTOMaTU3UPOBAaHHAIX M HUHPOPMALMOHHBIX CUCTEM, aBTOMAaTU3UPOBAaHHBIX
CHACTEeM YyIIpaBJIeHUs, CUCTEM "XKeCTKOro" ¥ "MIrKoro" peajbHOI0 BpeMeHY; Ioaxon Frameworx
U cocTaBnsioniue ero mnatgopmel (€TOM, TAM, TNA, SID, SOA).

Paspmen 2. CTaHOapThl, TEXHOIOTHX U IPOTOKOJIB HHGOOPMAIIMOHHEIX CUCTEM

oTIpefieieHUs] TEPMUHOB TEXHOJIOTUH, IIPOTOKOJIA; CTaHAAPTH3alus U yHubrKanus obMeHa
OAHHBIMY MH(DOPMAIIMOHHBIX CUCTEM; OTKPHITEIE CTAHAAPTH ¥ IIPOTOKOJIBI; PACCMOTPEHUE
ypoBHell OMBOC nprMeHUTENBHO K pelllaeMbIM 3aladyaM yIIpaBIeHUs U B3aUMOIEUCTBUS
HH(POPMALMOHHBIX CUCTEM.

P [IpyMeHeHNEe TEXHOJIOTUYN U MPOTOKOJIOB MHPOPMALIMOHHBIX CUCTEM

olpefesieHUe U (PYHKIMOHAT KJIMEHTa U CePBepa; 2X U 3X -3B€HHBIE apXUTEKTYPHI IOCTPOEHUS
IIpUJIOKEeHUH; popMaTh faHHBIX U ux ucnonb3osanue (TELNET, SSH, SOAP, WSDL, JSON,
SNMP, ...).

P 4. Ucnonb3oBaHre XML [Ond opraHy3aliiy B3aUMONEWCTBUSA UH MalOHHBIX CUCTEM
peanusanuu crangapta SGML (HTML, DHTML, XML); npuMeps! ucnonb3oBanusi XML mpu
IIOCTPOEHNHU HHPOpMalUuOoHHBIX Tpunoxenni (SOAP XML, DTD).

P . tBa UML mnig m MDPOBAHUS apXUTEKTYPhL UH MAallMOHHBIX CUCTEM
METO[OJIOTUH ITOCTPOEHMSI aBTOMATA3UPOBAaHHBIX CUCTEM; CTafAWH U STAIlbl CO3MaHUS
aBTOMAaTU3UPOBAHHBIX CUCTEM; CPECTBA U CIIocoOn mpuMeHeHuss UML fjisi MOfie TupOBaHUSs
apXUTEKTYPhl UHGOOPMAIMOHHBIX TPUTI0KEHUH.

Pazpen 6. [TocTpoeHKe CepBUC-O0PUEHTUPOBAHHOY apXUTEKTYDHL HA OCHOBE OTKDPBITHIX PElIeHUN
OTKpPBITOE U MPOIPUETapHOe IIPOrpaMMHOe o0ecliedeHre; peann3aluy OTKPLITOT0
IIPOrPaMMHOT0 00ecrieyeHus IpY MOCTPOeHUH HHGOPMAIMOHHEIX mpunoxenui (JBI, OpenESB,
GlassFish, Jboss, NetBeans).

OO61mast TPYAO0EMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3aueT
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b1.B.1B.01.02 MoHumopuHe u duazHocmuka cucmem 00/1a4HblX, MYyMaHHbIX
6éblyUC/AeHUl U cemeil cés13uU

Lenu ocBoeHUST DUCHUILINHEL

Llenbio penofaBaHus OUCHUATINHEL « MOHUTOPUHT U IUATHOCTHAKA CUCTEM
00J1aYHbIX, TYMaHHBIX BEIUUCJIEHUN U CeTel CBA3U» SABJISETCH:

npuoOpeTeHne CTyAeHTaMi TEOPETUYECKUX 3HAHUU U MMPaKTUYECKUX HaBLIKOB,
HeOOXOOUMBIX IJI51 TIOCTPOEHUS M 9KCIUIyaTaluy NHOOKOMMYHUKAIIMOHHEIX CUCTEM C
MICIIOJIb30BAHUEM TEXHOJIOTUM 00/TaYHBIX BEIYUCIIEHUN B T€TEPOTEHHBIX CETIX U YMEHUN
IPUMEHSTH [I0JIy4YeHHBIE TeOpeTUYeCKre 3HaHUS 719 aBTOMaTU3alUy IIPOIeCCOB
yIIpaBlieHUs B chepe NHPOTeTeKOMYHUKALIAN.

MecTo pucuuniavHsl B CTpykType OII1

HucnunnuHa « MOHUTOPUHT U AUATHOCTUKA CUCTEeM 00JIaUHBIX, TYMaHHBIX BEIUUCIIEHUN
u ceten cBsa3u» B1.B.JIB.01.02 oTHOCHUTCH K 4acTd, GOPMUPYyEeMON ydYaCTHUKAMU
o0pa30BaTebHLIX OTHOLIEHUU MporpaMMbl Maructpatypsl «09.04.04 IIporpaMMmHas
MHXeHepus». VCXOOHBIYM YyPOBEHb 3HAHUU U YMEHUU, KOTOPHIMU [OJIXKeH 001amaTh
CTYHOEeHT, IPUCTyNasi K U3YUYEeHUI0 JaHHOU AUCIUIMIKHBL, ONPEeNeNseTcs U3y4eHUEM
TaKUX OUCLUIINH, Kak: «neHTuuKanus U TeCTUPOBaHUE YCTPOUCTB U IIPUIIOKEHUN
MHTEpHeTa Bemen»; « TeXHOIOTuY BUPTyanu3aluu CEeTEBBIX (PYHKIIUN».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMIHAX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- CrtocoGHOCTD BBITIOTHUTD ITOCTAHOBKY HOBBIX 3a/la4 aHaIN3a U CUHTE3a HOBHIX ITPOEKTHHIX
pemenni (I[TK-5)
- Crioco6eH MPOeKTUPOBATh ceTeBwle ciyxkO0nb! (ITK-8)

CopepxkaHue OUCIUIIINHEI

Paspen 1. [IpencTaBieHye 0 eHTPAIN30BAaHHON U pacupeneeHHOW cucteMax 06paboTKu
OAaHHBIX.

[TpuHIMIIE IPeACTaBIeHUS IIeHTPATM30BaHHON CUCTEeMEI 00pa00TKM JaHHHIX. [[OCTOMHCTBA U
HemoCTaTKU. [IpUHITUITE IPEICTaBIIeHUs pacIpeneIeHHON CUCTEMBI 00Pab0TKY NaHHBIX.
ITocTOMHCTBA U HEOOCTATKHU.

Pa3pen 2. TymaHHbEIe BHIYNCIIEHUS.

IoT, UCKyCCTBEHHBIN UHTEJUIEKT, BUPTya/IbHas pealbHOCTh, TAKTUIbHEIM UHTEPHET, ceTu 5G.
CraHpmapTu3alusg TyMaHHOM MHGPACTPYKTypel. Onucanue apxuTteKTypsl OpenFog.
HuTtennektyanbHas 00paboTKa ¥ XpaHEeHNe OaHHBIX Ha MPOCTPAaHCTBEHHO-PACIPeNeIeHHBIX
y3nax 6ecmpoBopmHOi ceTeBol cpenbl IMT2020/5G B paMKax KOHIENINY NHTEPHET Belllel.

Paspmen 3. TeHeKOMMyHI/IKaEI/II/I B CUCTEMaXx 00JIaYHBIX, TYMAHHBIX BBIUMCIIEHHUMN.
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ApxutekTypa cetu u TexHomoruu 5G. bazosrie cetu. Cetu IMT-2020/5G. TpeboBaHus K
IIPOTIYCKHOM CIIOCOOHOCTHU U 3afiepkKKe 1is npuMeHeHud 5G. [Togkmouenre paboyux Harpy3o0kK
K JIOTUYECKUM CETEBBHIM YCTPOMCTBAM U CJTy:K0aM, TaKUM KaK JIOTHYeCKHe MOPTHI,
KOMMYTATOPEI, MaplIPyTU3aTOPH], OpaHaMayaphl, CpeficTBa OalaHCUPOBKY HATPy3KHU.
Be3omacHOCTb ceTel mJisi pacripeneeHHbIX CUCTeM 00pa00TKM TaHHBIX

Paspmen 4. MOHUTODUHT ceTel CBA3M B CUCTeMaX 00JIaYHBIX, TYMaHHbBIX BEIYKCIIEHUMN.
BBenenue B MOHUTOPHUHT. OnpefiesieHe TepMUHA MOHUTOPHUHT. [IpOTOKOJIBI MOHUTOPHUHTA.
MOHUTOPUHT ¥ aHaMu3 ceTel. Knmaccudukanus cpencTs MOHUTOPUHTA U aHanu3a. 0630p
CHCTEeM MOHUTOPUHTA.

Paspen 5. KomnonenTsl 1TO]1. TenekoMmmynukanuu B [TO]T.

[TpencraBnenue LIO]] B TepMUHOIOTUY PA3TAYHBIX KATETOPUM MTOIb30BaTeIe. TUIIb
knaccudukaiuu LIO]I. [Tepeuens u coctaB noacucteMm LIO]I. Opranu3aiusi CUCTEMEI
6e3onacHocTyu B LIO]I. Mounutopunr koMmrnoHeHToB LIO][I. KommouenTtsl JIBC LIO. ApxuTeKkTypa
JIBC IO[. ITpoekTtuposanue JIBC cepBepHbIX hepm. [Ipunnuns Macmtabuposanus JIBC LIOIT
1 obecrieyeHre BLICOKOM NOCTYMHOCTH. Mouutopuur JIBC LIO[I.

Pasmen 6. BupTyanbHble MaIIWHEL OJ19 00TaYHBIX ¥ TYMaHHBIX BRIYUCIeHUH. CrcTeMa
MOHWTOPHHTA U VIPABIEHUI H HOBE CHCTEM YHBIX, TYMAHHBIX BEIYHCIEHUN
Bupryanusauus u BUpPTyasibHble MallliHEL. ClleHapUU KCII0Ib30BaHUs BUPTyald3alliy B
coBpeMeHHOU nHAycTpuu 10T. KoHIlenus BUPTyaIbHOM MalllMHEL ¥ TUIIEPBU30pa. [Ipumeps
BUPTYyaJIbHBIX MaIIWH. 3071115 UCIIOTHSIEeMBIX KOMITIOHEHT. BupTyanusanus Habopa
MHCTPYKIMI peanbHBIX KOMITbI0TepoB. Kputepuu [Toneka-T'ongbepra. MHOrONOTOYHOCTS:
IIpeuMyllecTBa U HegocTaTKu. ONTUMMU3alMU CBSI3aHHBIE C MHOTOIIOTOYHOCTHIO. Peanu3anus
KCIIOJIHSOIIEN KOMIIOHEHTHI BUPTYaIbHOU MaIllMHE Ha COBPEMEHHBIX KOMIIbIOTEPAX.
HHTepnpeTaTops, KOMIIUISTOPH], CUCTEMbEI HEIIOCPEeACTBEHHOT 0 UCIIOTHEHUS. MOHUTOPUHT
BUPTyaJIbHBIX MallluH. [0T, 0TCneXruBaHMe MaTepraslbHBEIX aKTUBOB, "YMHOE" CeIbCKoe
X03HCTBO, "YMHBIE" TOPOa, MOHUTOPHUHT 3HEPTronoTpebieHus, "yMHBIH" 1OM, CHCTEMEI
0e30IacHOCTHY U BumeoHaoOmonenue. bombliire faHHbIe.

OO61mast TPYAO0EeMKOCTD HUCITUIIINHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.B.[IB.02.01 Cucmema naaHupo8aHus pecypcoe npeonpusimus

lenu ocBOEHUS OUCHUUIIIUHEL

Llenpto npenogaBaHus OUCHUNINHLL «CuCcTeMa IIJIaHNPOBaHUS PECYPCOB
IIPENIPUATUA» ABIIAETCH:

dhopMupoBaHue IIeJIOCTHON CUCTEMEI 3HaHUM O MPHHIUIIAX, popMax, CpefCcTBax U
MeTOfax OlepPaTUBHO-ITPOM3BOACTBEHHOI0 IJIAaHUPOBAHUS, a TaKXKe - TpuobpeTeHune
HABBIKOB PEIIeHUs ITPOU3BOICTBEHHEIX 3a0a4 ¥ Pa0OTH B MHPOPMAIIMOHHON CUCTEME
«1C:ERP Yrnpasnenue npeanpusiTueM».

MecTo pucuuniuHe B CTpykType OI1

31




HucuunnuHa «CucrteMa NOjaHUPOBaHUA pecypcoB npepnpusatus» B1.B.I1B.02.01
OTHOCHUTCS K 4YacTu, GopMUPyeMOM ydaCTHHMKaM{ 00pa30BaTeNbHBIX OTHOIIEHUU
nporpaMMel Maructpartypsl «09.04.04 IIporpaMMHas uHKeHepUs». MICXOOHEIA YPOBEHD
3HQHUU ¥ yMEHUM, KOTOPEIMU OOJNXeH 00/1afaTh CTYOEHT, NPUCTyNas K U3y4eHUIO
OAHHOU OVCLUIIIVHEL, ONpefenseTcs U3y4yeHUueM TakKuxX OUCLUIIIWH, KakK: «CepBUc-
OpUEHTUPOBAHHAS apXUTEKTypa IPUIOXKEHUN».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- BiageHue MeTomaMu MPOrpaMMHOM peanu3allii PaclpeneieHHbIX HHPOPMaIllMOHHEIX CUCTEM
(TIK-2)

- CriocoGHOCTE BBHIMIOJTHUTD ITOCTAHOBKY HOBBIX 3a@/la4 aHaIM3a U CUHTE3a HOBHIX ITPOEKTHHIX
pemenuu (I1K-5)

CopepkaHue OUCIUATIIHHEL

Pasgen 1. [ToHSATHE OPEOIPUATHS ¥ €TI0 TPOU3BOICTBEHHON CTPYKTY DI
Pa3nooOpa3ue 1 B3aMOCBS3b IIPOIECCOB. [IpOU3BOCTBEHHEIE CTPYKTYPHEIE TIOApa3ae/lIeHus ’

ux cuenuanusauus. [Ipepnpusarue kak cucteMma. Mogens cucteMsl B «1C:ERP YVrpasnerue
npennpusatueM» . Anroput™ popmupoBarua Momenu npepnpusaitus B «1C:ERP Ynpasnenue
npennpusatueM». [Ipou3BogcTBeHHAs CTPYKTypa . MHGPACTPpYyKTypHEIe TOOpa3neieHusl.
Cknapgl. [Ipou3BogcTBEHHBEIE (DOHABI U UX CTPYKTYpa.

P 2 HOBBHI IIJTAHWPOBAHUS Ha MPEONPUITUN

ComepxkaHue, LleNlb ¥ 3afja4yy IJlaHUPOBaHUs. MeTomonorus mnjaanupoBanus. TpeboBaHus,
[IpenbABIISEMEIE K IIJIaHUPOBAHUIO . [I[pUHITUIIE IIJIAaHUPOBAHUA. MeTObl IJIaHUPOBAHUS .
Knaccudukanusa nnaHoB. Bunbl n1aHOB U IOCNIEIOBATEIbHOCTD UX (POPMUPOBAHHUS.
[InarupoBanue B mpukiagHoM pelreHun «1C:ERP YipaBneHne OpeqnpusaiTueM».

Pa3pen 3. OnepaTUBHO-NIPOXU3BOLCTBEHHOE IIITaHUDOBAHNE

CopepxaHue U 3aadyy OIIePaTUBHO-IIPOU3BOLACTBEHHOI0 IJIAHUPOBAHUS . YPOBHU U QYHKIUH
OIlepaTUBHO-IIPOU3BOACTBEHHOIO IIJTaHUPOBAHUSA. TUIIBI IPOU3BOACTBA. CUCTEMEI OllEPATUBHO-
KaJeHapHOro IIaHupoBaHusl. OCHOBHBIE PACUETH OIlePaTUBHO-IIPOU3BOLCTBEHHOTO
IIJIaHUPOBaHUS. 3arpy3Ka U NPOIyCKHas CIIoCOOHOCTh 000pyAoBaHus. [IIUTEIbHOCTD
MIPOU3BOACTBEHHOTO IUKJIa U3TOTOBIIEHUS U3NeNNH (BHIIOTHEHUS 3aKa30B). CPOKU OmnepexRKeHus
3alyCKa-BhIIyCKa U3[eINN 110 [jexaM-ucnonHuTensaM. Llukmosou rpaduk. opMrupoBaHue
CeTeBOY MOJEeNI 3TanoB IPou3BoacTBa. opMupoBaHUe IIMKIOBOT0 Irpaduka MPOU3BOACTBA U
oIIpenesieHre OIUTENIbHOCTY IIPOU3BOACTBEHHOr0 LIUKJIa. Mofesb ornepaTuBHO-
IIPOM3BOACTBEHHOr0 maHupoBaHus B «1C: ERP Ynpasnenue npennpusituem». PecypcHas
cnenu@uKaImsa Kak 0CHOBa MPOM3BOACTBEHHOTO IanupoBanus B «1C:ERP YnpaBsneHue
[IpeAIpUITAEM».

Pa3pen 4. OnepaTUBHO-NIPOXU3BOACTBEHHOE IITAaHNPOBAHNE B eUHUYHOM U MeJIKOCEePUNHOM
TUIaX IPOU3BOICTBA
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Oco0eHHOCTH eIMHUYHOTO (MEJIKOCEPUIHOT0) IIPOU3BOMICTBA . AHAIMTUYECKOE PellIeHue.
Pemenne 3agauu ¢ momonipio cucteMbl «1C:ERP YpaBneHue npeanpusiTueM» .

Pa3pen 5. OnepaTHBHO-IPOU3BOACTBEHHOE IIJIaAHUPOBaHNE B CEPUINHOM THIIE IPOKM3BOACTBA
Oco6eHHOCTY CepUIHOT0 MIPOM3BOMICTBA . PacyéT pa3mepa mapTul . [lepuofguvHOCTD 3alycKa B
[IPOU3BOACTBA. [JIUTENBbHOCTh IIPOMU3BOACTBEHHOI'0 IIUKJIA. 3afiesibl U OlleHKa pa3MepoB
He3aBepIIEHHOT0 NMPOU3BOACTBa . [InaH-rpaduku u CTaHgapT-miaHE. Mofenb olepaTUBHO-
MIPOU3BOACTBEHHOTO MIJIaHUPOBAHUS CEPUUHOTO TUlla mpou3BoAcTBa B «1C:ERP Ynpasnenue
mpeanpusaTaeM». Pa3Mephl mapTui 3amycka B IPOu3BOACTBO. [InaHupoBaHue monyhadbpruKaToB
U (popMUpOBaHUE 3a[eJI0B.

Pa3pen 6. Bei6op BapraHTa OpraHrW3allii TPOU3BOACTBA Ha OCHOBE IIIaHOBOM KalbKYISAIINN
[TousiTue ce0€CTOMMOCTH ITPOU3BOTUMOM ITPOOYKIIMU. AHANIU3 TTOIYyYeHHEIX Pe3yIbTaToB.
[TnanoBas Kanbkynsanus B cucteMe «1C:ERP YnpasneHnue npegnpusatueM».

OO1mast TPYAOEMKOCTD AUCIUIIIMHEL
144 gac(oB), 4 3ET
dopMa IPOMeRKyTOUHOM aTTECTALUK

3aueT

Bb1.B.]IB.02.02 Bioku4eiiH 8 cemsx c8A3U

LTenu oCBOEHUS MUCLUIIIAHEL

[lenpio mpenogaBaHusd QUCLHUITIINHL «BJIOKYENH B CETSIX CBI3U» SBJISIETCH:
[TonyyeHune TeOPETUYECKUX U TPAKTUYECKUX HABHIKOB PA0OTHI C TEXHOJIOTHEN
BrnokueiH.

MecTo pucuuniavHel B CTpykType OI1

IOucnunnuHa «bnokuyeuH B ceTax cBsa3u» B1.B.JIB.02.02 OTHOCHUTCS K 4YacCTH,
dbopMupyeMor y4aCTHUKaM#u 00pa30BaTeIbHBIX OTHOIIEHUH MIPOrPpaMMbl MaruCTPaTyphI
«09.04.04 IlporpaMMHasa HUHXeHepus». MCXOOHBIM YypOBEHL 3HAHUU U YMEHUH,
KOTOPBIMU [IOJIKeH 00JlafiaTh CTyAEHT, IPUCTyNas K U3YUYEHUIO JaHHON AUCLUUIIIUHEL,
onpenenseTca U3y4eHNueM TaKWX OUCIUIIINH, KaK: «MoeHTu(uKauus 1 TeCTUPOBaHUE
YCTPOUCTB U MIPUJIOKEHUN UHTEPHETA BELIen».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:
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- Cnoco0eH IPUMEHSTh IIPY PeIIeHNH IPodhecCHOHaIbHAEIX 3aay METOIH ¥ CPeICTBa
MIOJTyYeHUsT, XpaHEeHUs, mepepab0TKU U TPAHCISALUUY UHPOPMAIMK II0OCPEICTBOM COBPEMEHHBIX
KOMIILIOTEPHBIX TeXHOJIOTHM, B TOM YHCJIe, B TT100aIbHEIX KOMIIBIOTEPHEIX ceTsx (OITK-7)

- CrtocoGHOCTD BBITIOTHUTD ITOCTAHOBKY HOBBIX 3a/la4 aHaIN3a U CUHTE3a HOBHIX ITPOEKTHHIX
pemenn (I[TK-5)

CopepxkaHue OUCIUIIINHEI

Pazmen 1. OCHOBHBEIE TEPMUHEL ¥ OIPeNeNeHNnsT TeXHOIOTuY blioKYerH
Anpec. Tpansakius. brok. YpoBHu TexHomoruu bnokueiH.

Paspen 2. Tunsl briokuyenna. KorceHncyc
Mexanu3m KoHCeHcyca. KorceHncyc B bnokueiine. CAP-TeopeMa. MaliHUHT.

Paspen 3. JlelieHTpanu3alus ¢ UCIIOIb30BaHNeM bIoK4yelHa.

[ereHTpanu30BaHHEIA KOHCEHCYC. MeTonb! felleHTpanu3auun. [Tyt geleHTpanu3anui.
CMapT-KOHTPAKTHI.

Pazpen 4. CumMeTpruHoe 1mrdpoBanue. AES.

MHoxecTBo. Komnb1jo. I'pynna. [Tone. OcHOBEI cuMMeTpuyHOro mudposanus. DES. AES.
Paspmen 5. [llndpoBanue ¢ oTKPLITHIM KaouoMm. RSA. ECDCA.

OcHoBEI accuMmeTpuyHOTO muppoBanusa. RSA. Cxema Inb-I'amans. Lludposas mogmucs.
Paspmen 6. J[IuckpeTHOe JTorapuMUpOBaHKe, DIIUITHYECKAS KPUNTOrpadus.,

[TpoGnemMa muCcKpeTHOro jorapudMa. ITocTpoeHue IMIUNTHIECKUX KPUBBIX.

Paspen 7. XammpoBaHue.
Oyukuuu xamuposanus. MD5. SHA.

P Peanmn3zanudg TexHonoruu bruokuenn Th Bitcoin
Kmouu u agpeca. [InaTexu.
P Tpans3akiuu B cetu Bitcoin

Lukn xku3uu. CTPyKTypa maHHBIX. CTpyKTypa 010Ka. MalHUHT.

Pazpen 10. brnokdyeiin Ethereum
Cetp Ethereum. TpaH3akIIuu ¥ COOOIEHUS.

O611ast TPyA0EMKOCTD OUCHUTIINHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

3. AHHOTAU4 NPOrpaMM NpPaKTHK

yueoHoti 52.0.01.01(Y) O3xHakomumeibHAsA NPAKMuKa

Lenu mpoBefeHus NPaKTUKU

Llenbio mpoBeneHus MPaKTUKU « O3HAKOMHUTEIbHAS ITPAKTUKa» SIBIISIETCS:
3aKpeIneHne U yrioyoneHne TeoOpeTudyeCcKuX 3HaHWM; GOpMUPOBaHUE U Pa3BUTHE
npodeCCUOHANIbHBIX 3HAHWM; TpuobpeTeHNe MPaKTUUYeCKUX HaBHIKOB; (OpMUPOBaHNE
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KOMIIETEHIINH, a TaKkKe MPUoOpeTeHre OMEITa CaMOCTOSTEIbHON ITPo(heCcCHOHaTbHON U
Hay4YHOU [IesITeTbHOCTH, HeOOXOMMMEIX [IJIs TOC/Iemyouiei mpodhecCHoHaNTbHOM
IesTeIbHOCTH.

OTa 1eNTb JOCTUTAETCSA IIyTeM PelleHus CIenyomux(er) 3agad(u):

- 3aKpeIjieHre Ha IIpaKTUKe 3HaHUU U YMEHUH, TTOJTy4eHHbIX B IIPOLIECCe
TEOPEeTUYECKOro 00y4eHus;

- pa3BuUTHE NPOoPecCcCruoHaNbHLIX HAaBLIKOB;

- O3HAKOMJIeHHUe C 001Iel XxapaKTepUCTUKOW 00beKTa MPAKTUKH U IIpaBUIaMU
TeXHUKHU 0e30I1acHOCTY;

Mecto npakTuku B CTpyKType Ol

«O3HakoMuTenbHas mpaktuka» 52.0.01.01(Y) Bxomut B 670K 2 yueOHOro IjIaHa,
KOTOPBIM OTHOCUTCS K 00sI3aTEeNIbHOM YacCTH, U SBISETCS 0053aTENIbHOM COCTABHOM
yacTbi0 0Opa3oBaTeNlbHOM HmporpaMMmbl Mo HampasieHuioo «09.04.04 TIporpaMmHas
VHXKEHEPHUS».

«O3HaKOMUTENbHAS MPAaKTUKa» ONUpPAeTCs Ha 3HAHUS, MONy4YeHHBIe MTPU U3yYEeHUU
IIPEeIIEeCTBYIOMIUX AUCIUIIILH.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

B mporiecce mpoxoxXaeHUs MPAKTUKY CTYOEHT GOPMUPYET U NEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Cnoco0eH caMOCTOSITEIbHO TPHOOpPETaTh, Pa3BUBATh U MPUMEHSATH MaTEMaTUYECKHUE,
€CTECTBEHHOHAYYHbIE, COIIMAaIbHO-3KOHOMUYECKHE U TPOPEeCCUOHATbHEIE 3HAHUS [IJIST PEeIleHus
HeCTaHJapTHHIX 3a/iay, B TOM YMCJIe B HOBOU UM HE3HAKOMOU Cpee ¥ B MEeXOUCIUIIINHaPHOM
koHTekcTe (OITK-1)

- Cnoco0eH aHaIU3UPOBATh MPodeCcCUuoHaNbHYI0 HH(POPMAIINIO, BEIAESITh B HEM TTIaBHOE,
CTPYKTYPUPOBaTh, 0GOPMIISATE U IIPENCTABISATL B BUMIe aHAJIUTUYECKUX 0030POB C
000CHOBaAHHBIMU BhIBOlaMU U peKoMeHmanusamu (OITK-3)

- Cioco0eH OCYIIECTBIATL KPUTHUECKHM aHaIU3 MPOOJIEMHBIX CUTYaIlui Ha OCHOBE CUCTEMHOT'O
rmoaxofa, BepabaThBaTh cTpaTeruto merctBui (YK-1)

- Cnioco0eH oIpenensiTh U Pealn30BEBaTh IPUOPUTETH COOCTBEHHOM IEATEIBHOCTH U CIIOCOOBI
€e COBEpPIIeHCTBOBaHUS Ha 0OCHOBe caMooleHKH (YK-6)

ComepxaHne TPaKTUKU
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Pasmen 1. Beenenue

Bribop muctumiuHbel. 3HaKOMCTBO ¢ PIT mo mucrunnuse. OcBoenue YMK 1o guciumnause.
3HAKOMCTBO C JTab0PaTOPHEIMU YCTAaHOBKAMHU U HOKYMEHTAIMel, B TOM YHCJIe C MEeTOTUYECKUMHU
ITOCOOHUSIMU I10 TIPOBEIEeHUI0 TabopaTopHEIX paboT. ITpu HE0OXOOUMOCTH ITOATOTOBKA
IIpe3eHTaluy K NEKIMOHHBIM 3aHATUIM. V3yyeHue nmpaBul npoBegeHus apucuuniauasl u @OC.
Pasgen 2. TeopeTnyeckas 4acTh

M3yueHue yueOHUKOB, CIIPABOYHBIX PECYPCOB, METOTUYECKUX ITIOCOOUH, KOHCIIEKTOB U
Ipe3eHTalui NeKIK, a TakkKe HHOOPMAaIMOHHBIX PECYPCOB 10 TeMe OUCHUIIIAHEL. V3ydeHne
nabopaTopHHLIX ycTaHOBOK Kadenapr! [IMBT u nmpo6HOe mpoBeneHue 1abopaTOPHBEIX PadoT.

P . IlpakTuka

Pa3paboTka 1 IMOATr0TOBKA METOIUYECKUX YKa3aHUU 110 IPOBEEHUI0 TPAKTUUECKUX U
nabopaTopHEIX paboT 1 MpoOHOe mpoBeeHre 1a00pPaTOPHLIX PabdoT.

Paspen 4. Texunyeckas JOKYMeHTaALUS

YueOHbiit KomIekc "[IporpaMMupyeMbIx IUGPOBLIX YCTPOUCTB". M3yuyeHNe TeXHUEKCON
pokyMmeHTanuu DE1-SoC, DE1-SoC-MLT2. YMK pucuunnussl. [Ipe3eHTanuy U KOHCIIEKTH
nmeKnui. MaTtepuansl Kadenpsl 0 Iefarornieckoy paboTe ¥ OTYETHOCTH.

Paspen 5. [ToAroToBka K 3a4ery

CocraBieHne O0TYETOB O MOATOTOBJIEHHEIX MaTepHallaX, BHECEHEe HOBOBBEIEHUS B
IeflaroruyecKo, BOCIUTaTeIbHOM paboTe U OUCIUIIINHE, TPOBEJEeHHBIX 3aHATUSIX, JopaboTKe
nabopaTOPHAIX YCTAaHOBOK ¥ 1ab0paToOpHLEIX paboT, 0 CTyleHYeCKOM KOJIJIEKTUBE.

OO61mast TPYA0EMKOCTD AUCITUIIIMHEL
144 gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auger

npou3eodcmeenHoili 52.0.02.01(II) Texnoao2uueckasi (NPOEKMHO-MEXHO.102U4eCKAas1)
npakmuka

Henu IIpoBEeOEHUA ITPAKTUKU

Llenbio mpoBeeHus MPAaKTUKK « TeXHOIoruyeckas (IMPOeKTHO-TeXHOJIOTnYecKas)
IpakTUKa» SBASETCS: 3aKpelyieHre U yTiyblieHne TeOpeTUYeCKUX 3HaHUN;
dhopMHUpoBaHue U Pa3BUTHE TPOGHECCUOHANIBHEIX 3HAHUM; IproOpeTeHrne IPaKTHUYeCKUX
HaBLIKOB; GOPMUPOBaHNE KOMIIETEHINM, a TaK¥Ke MPUOOPETEHNE OIIbITa
CaMOCTOSITEIbHOM IMPOoGheCCUOHAIbHON ¥ HAaYYHOU NesTeIbHOCTH, HeOOXOMUMBIX [IJIS
nocnenyoel mpoheccuoHanbHON AesATETbHOCTH.

M3yuyenue onbiTa paboTH peanbHBIX OpraHu3alluil, OBlafieHue CTYOeHTaMu
HaBbIKaMHU ITpo(eCcCUOHaNbHOTO MaCTEPCTBA U OCHOBAMU WHHOBAI[MOHHOM
IesTeIbHOCTH, a TaKxXKe anpobaliis HaBHIKOB M YMeHUM, TPHoOPETEeHHEIX B X0ZIe
oOydeHUe.
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OTa 1eNlb JOCTUTAETCSA IIyTeM PelleHus CIenyoiux(er) 3agad(u):

- 3aKpelieHre Ha paKTUKe 3HAaHUM U YMEeHUM, IOJTy4eHHEBIX B IIpoliecce
TEOPEeTUYECKOro 00y4eHus;

- pa3BuTHE NpoheCcChOHANTbHEIX HaBLIKOB;

- O3HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKOW 00beKTa MPAKTUKH U IIpaBUIaMU

TeXHUKYU 0€30I1aCHOCTH;
U3Y4YUTh IePUOANYECKUe, pedepaTuBHBEIE U CIPABOYHO-UH(POPMAIOHHEBIE
M3TaHUS 110 TPOQUITIO0 3aJaHuT; 03HAaKOMUTHCS C OPTaHU3allMOHHOM CTPYKTYPOU
npeanpusaTus (0THesna); BEIIOIHUTh HHOUBUAYAIbHOE 3alaHUE;

COBEPIIIEHCTBOBAThH HABBIKM COOpa, CHCTEMATHU3AIMY U aHaIN3a UHGOPMALIHH,
HeoOXOOUMEBIe [JIsI PellleHUs MPAaKTUYeCKUX 3ajay B chepe pa3paboTKu IPOrpaMMHOTO
obecneueHus: Kubep-pu3nUeCKUX CUCTEM U UX ITPUI0KEHUH; - 3aKpENUTh HaBBIKU
PaboOTH C HOPMATUBHO-TPABOBLIMY aKTaMH, METOOUUYECKUMU PEKOMEHOAIUSIMU,
PETyIUPYIMKUME Pa3paboTKy MPOrpaMMHOro o0ecreyeHus OIS COBDEMEHHBIX CeTeld U
CHCTEM CBSI3H, a TakKxke VHTepHeTa Bellley; IIPOBECTH COOP, CUCTEMATHU3AITNIO,
000011eHIe MaTepHalla II0 TeMe TeXHOIOTHYEeCKOH (POeKTHO-TEXHOJIOTUYECKOM)
IIPAKTHUKU U IIPEACTaBUTh B BUAE 0TUETA. [IpOX0XKOEeHNEe TEXHOIOTUYEeCKOH (IIPOEKTHO-
TEXHOJIOTUYECKOM) IPaKTHKU II03BOISIET KOMIIJIEKCHO OIIEHUTh KaueCTBO IMOATOTOBKHU
CTY[IEHTOB ¥ COIIOCTABUTh JIOCTUTHYTHIM YPOBEHD C TPEOOBAHUSAMU CTaHOapTa 10
HallpaBJIeHUI0 ITIOATOTOBKM.

MecTo npakTuku B CTpyKType OI1

«Texnomorunyeckas (IPOEKTHO-TeXHONOTHYeCcKas) npaktuka» b52.0.02.01(IT) Bxoout B
610K 2 yueOHOTro IJjlaHa, KOTOPHIM OTHOCUTCS K 0053aTENIbHOM YaCTH, U SBISETCS
00s13aTEeIbHOM COCTaBHOMW YacCThi0 00pa30BaTENbHOM MPOTrpPaMMbI II0 HAIpaBJIEHUIO
«09.04.04 ITporpaMMHas UHXKEHEPHUSI».

«TexHomoruyeckas (MIPOEKTHO-TEXHOJIOTHUECKasI) MpakKTUKa» ONKPaeTCs Ha 3HaHU4,
IOJIyYeHHBIe NPU U3YYEHUU MPEeNIIecTBYIOMNX OUCIHUIIINH, a TakKXe Ha 3HAHUS U
NpakTUUYeCKWe HaBBKHW, NONYy4YeHHBe IIPU TPOXOXKAEHUH TPaKTUK(H)
«O3HAaKOMUTENbHAS MPAKTHUKA».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

B mporiecce npoxoxkaeHUs IPaKTUKKU CTYOEHT POPMUPYET U NEMOHCTPUPYET CIIeAyIolIne
KOMIIETEHIIUHU:

- Cnoco0GeH caMOCTOSITeIbHO IPHOOpeTaTh, Pa3BUBATh U MPUMEHSThH MaTEMaTUYECKHE,
€CTeCTBeHHOHAYYHHIE, COIMAJIbHO-9KOHOMUYECKHe U TpodeccroHanbHble 3HAHUS 151 pelleHus
HEeCTaHOAPTHBIX 3a[a4, B TOM YHCJIe B HOBOM MJIM HE3HAKOMOMW CPefe ¥ B MeXKOUCIUIIINHAPHOM
KoHTekcTe (OITK-1)
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- Cnnoco6eH pa3pabaThBaTh OPUTHHAJIBHEIE aJITOPUTMEI ¥ IPOTPAMMHBIE CPEICTBA, B TOM YHCJIIe
C HCIIOJIb30BaHWEM COBPEMEHHBIX MHTEJIEKTyaIbHBIX TEXHOJIOTUH, [AJIS1 PeIleHus
npodeccroHanbHbIX 3amay (OITK-2)

- Crioco6eH aHaNMM3UPOBaTh MPodecCcHoHaTbHYI0 UHPOPMAIIHIO, BEIAEATH B HEW T'JIaBHOE,
CTPYKTYPUPOBATh, 0GOPMIISITh U MTPECTABISATh B BUIEe aHATUTUYECKUX 0030POB C
000CHOBAHHLIMH BhIBOaMH 1 pekoMeHmarusamu (OITK-3)

- Crioco6eH MPUMEHSTh Ha ITPAaKTUKE HOBBIE HayUHbIE TPUHIUIIE M METOMB! UCCIIeOBaHUM
(OIIK-4)

- Cnoco0OeH IPUMEHSTh IIPY PeIIeHNH IPodhecCHOHaIbHEIX 3aay METOIH ¥ CPeICTBa
MIOJTyYeHUsI, XpaHEeHUs, mepepad0TKU U TPAHCISAUUY WHPOPMAIIMK II0OCPEICTBOM COBPEMEHHBIX
KOMIILIOTEPHBIX TeXHOJIOTHM, B TOM YHCJIe, B TJ100aIbHEIX KOMIIBIOTEPHEIX ceTsx (OITK-7)

- CrtocoGHOCTD BBITIOTHUTD ITOCTAHOBKY HOBBIX 3a/la4 aHaIM3a U CUHTE3a HOBHIX ITPOEKTHHIX
pemenni (I[TK-5)

- TlonuMaHme CylIecTBYOILME TOAXOOE K BepuUuKaIuy Moeiell IporpaMMHOT0 00ecriedeHust
(TIK-6)

- Crioco6GeH OCyIIeCTBISATh KPUTUUECKUHM aHaIN3 TPOOIEMHBIX CUTYalli Ha OCHOBE CHCTEMHOTO
mmoaxofa, BhipaOaThBaTh cTpaTeruto merctBui (YK-1)

- CriocoGeH opraHu30BLIBAaTh ¥ PYKOBOOUTEL Pab0TOM KOMaHMH, BEIpabaThiBast KOMaHOHYIO
CTPATETHIO [JISI MOCTUXKEHUS mocTaBaeHHou nenu (YK-3)

- Cnoco0eH ompenesnsaTh ¥ Pealn30BEBaTh MIPUOPUTETH COOCTBEHHOM IeATEIbHOCTH U CIIOCOOBI
€e COBEpPIIeHCTBOBAHUS Ha 0OCHOBe caMooreHKH (YK-6)

CopepxkaHue NTPaKTUKU

Paspen 1. BeeneHue.
W3yuuTh meiiCTBYIOLINE CTaHAAPTE, TEXHUYECKUE YCIIOBUS, JOMXKHOCTHEIE 00513aHHOCTH,

TIOJIOKEHUS ¥ MHCTPYKILKHU 110 TeXHUKe 6e3011acHOCTY, 03HAKOMJIEHHE C ITpaBUIaMu
BHYTPEHHETO pacIopsfKa U MOPSAAKOM IIPOX0XKAEHUS [IPaKTUKU Ha IIPEeNNpUATUH,
0(pOpMJIEHUIO TEXHUUYECKOU JOKYMEHTalUH.

Pasgen 2. TeopeTnyeckas 4acThb.

O3HakoMJIeHUE C OpPraHU3alMOHHON CTPYKTYPOU NIPEeAIPUATHS, BBOOHBIE 3aHATUSI U 9KCKYPCUS
C IIeJThI0 03HAKOMJIEHUSI MaruCTPOB C TEMATUKOM Pabd0T, MPOBOOUMEIX Ha MPEANPUATUSIX, B
KOTOPBIX IIPeAIoaaraeTcs MpoXoXkaeHe TEXHONOTUYEeCKOH (ITIPOEKTHO-TEXHOIOTUYECKOM)
MIPaKTHUKM.

Paspen 3. [IpakTryeckas 4aCTb

BrimonHeHVe HHOUBUAYAIbHOTO 3alaHUs Ha TEXHOJIOTUUYECKYIO (IPOEKTHO-TEXHOIOTUYECKON)
IIPAKTHUKY. PadpaboTKa mporpaMMHOro obecredyeHus 10 UHIUBUIYaTbHOMY 3aJaHUIO0,
COCTaBJIeHHE COIIPOBOAUTEILHOM MOKYMEHTAIINH, [IJTAaHNPOBaHue PaboTHl IO 3afayaM B
cuctemax Jira, Redmine ¢ npumeneruem Metomonoruu Scrum/Agile. U3ydueHre KoMImekca
CYILIECTBYIOIIMX ITPOTrPAMMHBIX CPEICTB, a TaK¥Ke CPenCcTB pa3pabaTeiBaeMbIX B IIOOPa3ae/IeHuH,
¥ y4acCTHe B OCHOBHBIX BUJaX AeATEeIbHOCTH MTOgpa3fe/ieHus: TECTUPOBaHUE IPOrPaMMHOI0
obecIieyeHue, BLISIBIEHNE U YCTPaHeHUe OIMUOO0K.

Paspen 4. Texunyeckas JOKYMeHTaALUS

OdopMrieHne oTYETa IO TEXHOIOTUYECKOH (IIPOEKTHO-TEXHOJIOTUYECKOM) TPaKTHUKe

Pazgen 5. [ToAroToBKa K 3alllATe O0TYETA 10 TEXHOIOTUYEeCKOU (IIPOEeKTHO-TEXHOIOTUYECKOM)

IPaKTHUKe
M3yueHne peKOMEHOBAaHHOM TUTEPATYPEl, TIOBTOPEHNE 3HAHUY U HAaBHIKOB, ITOJTyYEeHHBIX B

pe3ybTaTe IPOXOXKAEHUS TEXHOJIOTUYECKOU (IPOEKTHO-TEXHOJIOTNYECKOM) TPaKTUKHU

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL
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216 gac(oB), 6 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

npouzeodcmeenHol b52.0.02.02(II) HayyHo-uccaedosamenbCcKasi paboma

Lenu IIpoBeOEeHUA IIPAKTUKHU

Llenbio MpoBeeHus MpakKTUKU «Hay4dHo-uccneqoBaTenbckas paboTa» SIBIISIETCS:
3aKpenyeHue u yrioyo0leHre TeOpeTUYeCcKuX 3HaHuM; GOPMUPOBAHNE U PA3BUTHE
mpodheCcCUOHAIPHEIX 3HAHUH; TpruoOpeTeHre MPaKTHYeCKUX HaBRIKOB; (POpMUPOBaHLE
KOMIIETEHIINM, a TaKXe MPHoOpeTeHNe OIbITa CAaMOCTOSITEIbHOM ITPOoGheCCHOHAIbHON U
Hay4YHOU OesiTeIbHOCTH, HeOOXOOUMBIX [IJIS TTOCTIeyIomel mpodeccruoHanbHOM
OesITEeIbHOCTH.

Lenpio HUP saBnseTcs obecnedeHne ClI0COOHOCTH CAMOCTOSITEILHOTO
OCYIIECTBJIEHUST HAyYHO-UCCIIe0BATEIbCKOW PabOTHI, CBI3aHHOM C PEIIeHUEM CII0OXKHBIX
npodecCcroHaNbHEIX 3a0ay B MHHOBAIIMOHHHIX YCIIOBUSIX.

9Ta 11eNTh JOCTUTAETCS IIyTEeM PelleHus CIeayoux(er) 3agad(u):

- 3aKpeIjieHre Ha IIpaKTHUKe 3HaHUU U YMEHUH, MTOJTy4YeHHAIX B IIPOLIECCE
TEOPEeTUYECKOro 00ydeHus;

- pa3BuTHE NMPoPecCruoHaNTbHLIX HAaBLIKOB;

- O3HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKOM 00beKTa MPAKTUKK U IIPaBUIaMU
TeXHUKM 0€30I1acHOCTY;

. IIJTAaHUPOBAHUE KCCIIeqOoBaHus (BHIOOD TeMEI, 000CHOBaHUE HE0OXOIMMOCTH,
omnpenesieHue Meflield U 3afayd, BEIABUKEHNE TUIIOTE3, GOPMUPOBaHUE
IIPOrpaMMhI, TOIO0P CPENCTB U UHCTPYMEHTAPUS);

- TIPOBeJIeHNEe HUCCIeloBaHus (M3yUeHre TUTepaTypsl, cOop, oOpaboTka u
0000111eHre aHHBIX, 00BSICHEHUE MOJTyYeHHBIX Pe3Y/IbTaTOB ¥ HOBHIX (haKTOB,
apryMeHTHUPOBaHNE, POPMYIUPOBKa BEIBOAOB);

- 0pOpMJIEHHE OTYETa O Pe3yIbTaTax UCCIeqoBaHus (M3y4eHe HOPMaTHBHBIX
TpeboBaHuM, HOPMUPOBAHNE CTPYKTYPHl U COOepkKaHUs, HallMCaHuUe,
pemakTHpoBaHue, GopMUPOBaHUE CIIMCKA UCIOIb30BAaHHKIX HCTOYHUKOB
nHGoOpMaLuyu, 0opopMIeHNE IPUTOKEHNN);

- BBICTYTIJIEHHE C AOKJIaflaMy Ha CTyAeHYECKUX KOH(DEPEHIUIX 110 pe3yabTaTaM
KCCIIETOBAHUN.

O(bOpMJ'[eHI/Ie PE3YyIIbTaTOB HAYYHBIX I/ICCJIeJl[OBaHI/IfI B BUI€ HAYy4YHEIX cTaTen u
Hay4YHO-TEXHUYECKUX OTUETOB coryiacHo TpeboBanuu ['OCT. - obopMIeHUE U
IIpeCTaBIeHNe BKIAgoB B MeXIyHaPOMHbIHA COI03 3JIEKTPOCBSI3HU 10 Pe3yibTaTaM
Hay4HBIX UCCJIe[JOBAHUM.
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MecTo npakTuku B CTpyKType Ol

«Hayuno-uccnemoBaTenbckas pabora» 52.0.02.02(IT) BxomuT B 610K 2 yueOHOTO Ij1aHa,
KOTOPBIA OTHOCHUTCSI K 0053aTeIbHOW YaCTH, M SIBISETCS 00sg3aTeIbHOM COCTABHOMU
yacTbi0 0Opa3oBaTeNlbHOM mporpaMMmbl mo HampaBieHuioo «09.04.04 TIporpaMMHas
HNHXEHEPHUI».

«HayuHo-uccimegoBaTenbckass paboTra» omupaeTcss Ha 3HAHWS, IOJTyYEHHHE NPHU
N3y4YeHUH IPEeIIIeCTBYIOMNX JUCIUIIIMH, a TaKXKe Ha 3HAaHUS U IPAaKTHUYeCKHue HaBHIKH,
TIOJTyYeHHEIe IIPU IPOX0XKIeHUH MPaKTUK (1) «O3HaKOMUTENbHAS MPAKTHKA».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

B mporiecce mpoxoxXaeHuUs MPAKTUKY CTYOEHT GOPMUPYET U IeMOHCTPUPYET CIIeAyIoIue
KOMIIETeHIIUH:

- Cnnoco6eH pa3pabaThBaTh OPUTHHAJIBHEIE aJITOPUTMEI ¥ IPOTPAMMHBIE CPEIICTBA, B TOM YHCTIE
C UCII0/Ih30BaHNEM COBPEMEHHHIX MHTEJJIEKTyaIbHEIX TEXHOJIOTHH, 71 PEeIleHus
npodeccroHanbHbIX 3amay (OITK-2)

- Crioco6GeH aHaNIM3UPOBaTh MPodeccuoHaIbHYI0 UHPOPMAIIHNIO, BEAEIATH B HEW T'JIaBHOE,
CTPYKTYpPUPOBaTh, 0GOPMIISITh U NIPEMICTABIATh B BUIEe aHATUTUYECKUX 0030POB C
000CHOBAHHLIMY BhIBOflaMU 1 pekoMeHmarusmu (OITK-3)

- CriocoGeH MPUMEHSTh Ha IPaKTUKE HOBBIE HayUHbIE IPUHLUIIBE ¥ METOMNB UCCIeNOBaHUM
(OIIK-4)

- Cnoco0OeH IPUMEHSTh IIPY PeIIeHuH MPpodhecCrOHaIbHEIX 3aJad METOIH ¥ CPeICTBa
MIOJTy4YeHUsI, XpaHeHUs, epepab0TKU U TPAHCISALUKUYA WHPOPMaIUK II0CPEeICTBOM COBPEMEHHBIX
KOMIILIOTEPHBIX TEXHOJIOTHM, B TOM YHUCJIe, B TT100aIbHEIX KOMITBIOTEPHEIX ceTsx (OIIK-7)

- BrageHnue MeTomaMu MPOrPaMMHOM peanu3alliy PaclpeneieHHbX HHPOPMaIllMOHHEIX CUCTEM
(TIK-2)

- BiagmeHue HaBHIKaMK CO3[@aHUS IIPOIPAaMMHOT0 obecrieueHus OJIsl aHaIu3a, PaCcllo3HaBaHUS U
00paboTku nHGOPMALKK, CUCTEM UGPOBoH 00paboTku curHanoB (ITK-3)

- BrapeHnue HaBbIKaMu pa3paboTtku [10 mist co3maHus TpexMepHBIX n3obpaxenuit ([TK-4)

- CriocoGHOCTE BBHITIOTHUTD ITOCTAHOBKY HOBBIX 3a/la4 aHaIM3a U CUHTE3a HOBHIX ITPOEKTHHIX
pemenni (ITK-5)

- Cnoco0GeH TPOEKTHPOBATL TPAHCSITOPH ¥ MHTEPIIPETATOPH! I3LIKOB IMporpamMmmupoBanus (ITK-
7)

- CriocoGeH TPOEKTUPOBAaTh ceTeBrie ciyxKOn! (ITK-8)

- Cnoco0GeH ITPOEeKTHPOBAThL OCHOBHLIE KOMIIOHEHTHI OIepallioHHbIX cucTeM (ITK-9)

- Crioco6GeH OCyIIeCTBISATh KPUTUUECKUHM aHalnu3 ITPo0IeMHbBIX CUTYalli Ha OCHOBE CHCTEMHOTO
mmoaxofa, BepaOaThBaTh cTpaTeruto mercteuit (YK-1)

CopepxkaHue IPaKTUKU

Pa3pen 1. [ToOoroToBUTENbHLIN 3TAl U [JIaHWPOBaHNE HAYYHBIX UCCIENOBAHUMN.
CocraBnenue 063opa craTeit mo npodumnio «IIporpaMmmMHoe obecrneyenre Kubep-Gu3nyekunx

CHCTeM», U3IaHHBIX 3a nociaenHue 10 et B KypHanax 1o Hanpasnenuio 09.04.04
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[IporpaMMHas WHXKEHEPHUS

Paspmen 2. [IoOTOTOBUTENBHEIN 3TAIl

OO1mas XxapakKTepUCTHUKa 3KCIIePUMEHTAIbHBIX JaHHBIX. IMIUPUYecKas PyHKIUSI
pacnpenenenus. OlleHKY TapaMeTPOB pacIpeneeHus U UX CBOKMCTBA.

Paspen 3. [IpakTH4YeCcKuy 3Tan

PaboTa peanu3yeTcs B IOCIENOBAaTEIbHOCTH: BEIOOP TEMHI UCCIIENOBAHUS: BEIOOD TEMHI,
orpepneneHue MpobieMsl, 00bEKTa U IIpeaMeTa UCClIenoBaHus; GopMyIupoBaHue eI U 3afay
HCCIIeIOBAHUS; TEOPETUYECKUI aHaNIM3 JIUTePaTypPhl ¥ UCCIeNoBaHUY 110 ITpobieMe, Toabop
HeoO0XOOUMBIX UICTOUHUKOB II0 TeMe ([TaTEeHTHBIE MaTepHalibl, Hay4Hble OTYETH, TEXHUUEeCKas
OOKyMeHTalus 4 Op.); cocTaBneHue Oubnuorpadun; popMynupoBaHue pabodei TumoTe3kl;
BEIOOD Oa3bl TPOBEOEHUS UCCIIENOBaHUS; ONIpeeieHrue KOMIIJIEKCA METONOB UCCIIeOBAHUS;
oopMIeHne pe3yIbTaTOB UCCIIeNoBaHMUsA. MarucTpaHThl pab0TalOT CO CTaThSIMU B paMKax
BHIOpAHHOM TEMHI MCCIIEIOBAHUS, MOHOTPAPUIMHU U IPYTUMHU UCTOYHUKAMU, KOHCYIIbTUPYIOTCS
C Hay4YHBIM PYKOBOAUTEJIEM U MPenofaBaTeIsIMHU.

Pasgen 4. [IpakTH4YeCKUY 3Tan

Ha ocHOBe aHanuW3a Hay4YHBIX UCCIIEIOBaHUM 110 TeMe (GOPMUPYETCS OTUET O MPOAeIaHHOU
paboTe B KOTOPOM OTPaXKAIOTCS Pe3yJIbTAThl U TOATBEPKIAETCS UM OMPOBEPraeTCs TUIIOTe3a.
Bepudukanus mpoBoguTCs Ha 6a3e KOMIIBIOTEPHBIX UJTM HATYPHBIX 9KCIIEPUMEHTOB.

P BEPIII WU 9Tan

ATTecTauus 1Mo UTOraM IPAKTUKKM IPOBOJUTCS Ha OCHOBAHUU 3aLIUTH 0(POPMIIEHHOT'O OTYETa U
OT3bIBa HAYYHOT'O PYKOBOAUTEII B KOMUCCHUY, BK/IIOYAIOI[e HayYHOr0 PYKOBOOUTENIS
MaruCTepCKOM IpOrpaMMBl U HAYyYHOTO PYKOBOAUTENISI MarkCTpPaHTa

P aBepIIl HUH 3Tal

[To pe3ynbTaTaM npoaeiaHHOM paboTH HAl0TCS PEKOMEHOALUY 110 COBEPIIEHCTBOBAHUIO
paboTHI, a TaKXKe BHISIBIISIIOTCS CTYIE€HTH CKIIOHHbIE K HAYYHBIM HCCIIeIOBAHUSM [IJIS
mocenyoIero o6y4eHust B aCIupaHType.

OO6I1mast TPYAOEMKOCTD TUCITUIITHHEL
756 gac(oB), 21 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

4. AuHOTanusa nporpammsel 'HA

«'ocydapcmeeHHasi umoz06asi ammecmauusi»

Llenu 1 3aga4yy OUCIIUIIIAHBI

Llenpro roCcymapCTBEHHOM UTOIOBOM aTTEeCTALlUU SIBJISETCS OIpefesieHune
COOTBETCTBUS PE3YyIbTAaTOB OCBOEHUS CTylIeHTaM{ OCHOBHOM NPodeCcCHOHaIbHOU
o0Opa30BaTebHOU IIPOTPaMMEI BHICIIETO 00pa3oBaHus TpeboBaHUSIM (delepaabHOTO
rocygapCcTBeHHOT0 o0pa3oBaTenbHOTO cTaHgapTa (mamee ®T'OC BO) mo HanpaBIeHUIO
nmoaroToBkH (cmernuanbHOCTH) «09.04.04 ITporpaMMHas HHKEHEPUSI»,
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OPUEHTHPOBAHHOM Ha Ha CHEeNYoIIde BUObl MesTeIbHOCTHU:.

MecTo gucuuniavHel B CTpyKType OI1

B cooTBeTCTBUM C y4eOHBIM IIJIaHOM TOCy[lapCTBEHHAs UTOTOBas aTTeCTallus
IIPOBOJIUTCS B KOHIIE ITOCIeqHero roma o0yuenusi. I1pu yCIOBUM YCIIEIITHOTO
IIPOXOXKIEHUS BCEX YCTAHOBJIEHHBIX BUOB UTOTOBLIX aTTECTAIIMOHHBIX UCIIHITAHUH,
BXOMSIIIIMX B UTOTOBYIO I'OCYOAPCTBEHHYIO aTTECTAIINIO, BHIITYCKHUKY ITPHCBAUBAETCS
COOTBETCTBYIOIIAS KBamuuKaIus.

TpebGoBaHus K pe3ynbTaTaM OCBOEHUS

[Iporpamma I'MA HanpaBieHa Ha OLIEHKY Pe3yJIbTaTOB OCBOEHHUS 00y4armuMucs
oOpa30BaTebHOM IIPOTPaMMEL U CTEIIeHU OBJIafeHUSs CIIefyI0IAMU
npodeccuoHanbHEIMU KoMIieTeHIusAMH (ITK):

B cootBetctBuu ¢ ®I'0OC:

- Cnoco0eH caMOCTOSITEIbHO IPHOOPETaTh, Pa3BUBATh U MPUMEHSAThL MaTEMaTUYECKHUE,
€CTECTBEHHOHAYYHHIE, COIIMaIbHO-3KOHOMUYECKHE U TPOPeCCUOHATbHEIE 3HAHUS [JIST PEeIleHus
HeCTaHOAPTHBIX 3afay, B TOM YUCJie B HOBOM UJIM HE3HAKOMOMW Cpefe U B MEeXOUCHUIIINHAPHOM
koHTekcTe (OITK-1)

- CnnocoOeH pa3pabaThiBaTh OPUTUHAJIBHBEIE aJITOPUTMHL M IPOTPAaMMHBIE CPENICTBA, B TOM YHCJTIE
C HCIIOJIb30BaHUEM COBPEMEHHBIX MHTENIEKTYalbHBIX TEXHOIOTUH, [JIST PEeIleHust
npodeccroHanbHbX 3agayd (OITK-2)

- Cnnoco0eH aHaMM3UPOBATh NMPodeCcCUuoHaIbHYI0 NH(POPMAIIKIo, BEIAENSITh B HEM TTIaBHOE,
CTPYKTYPHUPOBaTh, 0GOPMIIATE U IIPEACTABISATEL B BUMIe aHAJTUTUYECKUX 0030POB C
000CHOBaAHHBIMY BhIBOflaMU U peKoMeHmanusamu (OITK-3)

- Cnoco0eH TPUMEHSTh Ha ITPaKTUKEe HOBHIE HayYHbIE IPUHITUIIEL U METOIbLI UCCIIeIOBAaHUM
(OIIK-4)

- CnnocoOeH pa3pabaThBaTh 1 MONEPHU3UPOBATh TPOTPAaMMHOE U allllapaTHOe o0ecredeHne
MH(POPMALMOHHBIX U aBTOMaTU3UPOBaHHKIX cucTeM (OITK-5)

- Cnoco0OeH caMOCTOSITETLHO IPHOOPETATh C TOMOIIBI0 HHOOPMAIIMOHHBIX TEXHOJIOTUN U
HCIIOJIb30BaTh B MMPAKTUUYECKOMN NEeSITeIbHOCTH HOBHE 3HAHUS U YMEHUS, B TOM YHCJIe B HOBBIX
00J1acTsX 3HAHWM, HETIOCPEACTBEHHO He CBI3aHHHIX CO cdhepoit gesitenbHOCTH (OITK-6)

- Cnoco0eH IPUMEHSTD MIPU PeIIeHNH MPodhecCrOHaIbHBIX 3aJad METOIH ¥ CPEICTBa
TIOTy4YeHUs, XpaHEeHHU s, TepepaboTKX U TPaHCISAIUU HHPOPMaIlUK ITOCPENCTBOM COBPEMEHHAIX
KOMIILIOTEPHBIX TEXHOJIOTHM, B TOM 4HCJIIe, B TI100aIbHEIX KOMITBIOTEPHEIX ceTsax (OTIK-7)

- CriocoGeH ocymieCcTBAATh 3 GEeKTUBHOE yIIpaBiieHNe pa3paboTKOX MIPOrpaMMHLIX CPELCTB U
npoekToB (OITK-8)

- BrageHue MeTomaMu MPOrpPaMMHOM peanu3allii PaclpeneieHHbIX HHPOPMaIllMOHHBIX CUCTEM
(TIK-2)

- BiageHue HaBbHIKaMU CO3[@aHUs IIPOrPaMMHOT0 0OecrieyeHus OJIsT aHalu3a, paCcllo3HaBaHUS U
00paboTku HHGpOPMaLUK, CUCTEM IU(POBOH 00paboTku curHanoB (ITK-3)

- BnapeHnue HaBbIKaMu pa3paboTku [10 mst co3maHus TpexMepHBIX n3obpaxenuit ([1K-4)

- C1ocoOHOCTD BHITIOTHUTH IIOCTAHOBKY HOBBIX 3a7jad aHa/IM3a U CHHTE3a HOBBIX ITPOEKTHHIX
pemenuu (I1K-5)
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- TlonuMaHme CylIecTBYOLME TOAXOOE K BepuUuKaIuy Moaeiell IporpaMMHOT0 o0ecriedeHust
(TIK-6)

- Cnoco0GeH ITPOEKTHPOBATH TPAHCIISITOPE U MHTEPIPETATOPH! I3BIKOB mporpamMmmupoBanus (ITK-
7)

- Crioco6eH MPOeKTUPOBATh ceTeBrle ciyxkO0n! (ITK-8)

- Cnoco6GeH ITPOEeKTHPOBAThL OCHOBHLIE KOMIIOHEHTHI OnepaInoHHEX cucTeM (ITK-9)

- Crioco6GeH OCyIIeCTBISATh KPUTUUECKUHM aHaIN3 ITPOOIEMHBIX CUTYalli Ha OCHOBE CHCTEMHOTO
Imoaxofia, BhIpaOaThBaTh cTpaTeruto menctBui (YK-1)

- Crioco6eH ympaBisiTh IPOEKTOM Ha BCEX 3Talax ero xku3HeHHoro nukia (YK-2)

- CriocoGeH opraHu30BLIBAaTh ¥ PYKOBOOUTEL Pab0TOM KOMaHAH, BEIpabaThiBasi KOMaHOHYIO
CTPATETHIO [JISI MOCTUXKEHUS mocTaBneHHou 1enu (YK-3)

- Crioco6eH MPUMEHSITh COBpEMEeHHEIe KOMMYHUKATHUBHBIE TEXHOJIOTUH, B TOM YHCIIe Ha
MHOCTPaHHOM(BIX) S3bIKe(aX), IJIsd aKageMHU4eCcKoro ¥ mpoheCcCUOHAIbHOT0 B3aUMOIEeNCTBUS
(YK-4)

- CriocoGeH aHa/IM3UPOBATh ¥ YYUTHIBATh pa3HooOpa3ue KyJIbTyp B MPOIecce MEXKKYIbTYPHOTO
B3auMogencTBus (YK-5)

- Cnoco0eH ompenesnsaTh ¥ Pealn30BEBaTh MIPUOPUTETH COOCTBEHHOM IeATEIBHOCTH U CIIOCOOBI
€e COBEpPIIIeHCTBOBAHUS Ha OCHOBe caMooIeHKH (YK-6)

CopepxaHue

[TogroToBKa M 3aluTa BHITYCKHOM KBamu(UKaAIMOHHON PaboOTh

OG6r111ast TPYIOEMKOCTD MU CHUIIINHBL

324 gac(oB), 9 3ET
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