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1 Ieau n 3agauu M3y4eHUs AUCLHUTLTHHBI (MO/TyJIs)

1.1 Ilesb ocBOEHHU ST M CIHILIHHbI

OCHOBHOH IIENbI0 AUCIHIUIHHBEI SIBIISETCS H3yYeHHE METOMOB MAaTE€MAaTHYECKOro M
MIPOTPaMMHOI0 MOZEITHPOBAHN I KOMITbFOTEPHBIX CETEH U ITPOIECCOB TeIeKOMMYHHKAI[HIA.

BocnHTaTensHOM HeIblo JUCIHIUINHEL SBISeTCS (OpMHPOBaHHE Y CTYASHTOB HayYHOTO,
TBOPYECKOTO IIOJAXOJAa K OCBOSHHIO MAaTE€MAaTHYECKHX METONOB, TEXHOJIOTHH pa3paboTKH
IIPOrPaMMHOI0 00eCTIeYeHHS.

Otr6op MaTepHalla OCHOBBIBAETCA Ha HEOOXOAMMOCTH O3HAKOMHTL CTYJIEHTOB CO
cleIyroIei COBpeMeHHOI HayIHOIT HH(pOopMaIeii:

O TOM, WYTO TpoeKTHpoBaHHe 5(P(eKTHRHEIX IIPOIECCOB  TelleKOMMYHHKAI[HIT
OCHOBBIBAETCS Ha HCIIOIb30BAHMH CIIOKHBIX BEPOSATHOCTHBIX MOJETIEH;

O TOM, YTO IPH pa3paboTKe KOMIIBIOTEPHBIX CETEH BBICOKOI HaJeKHOCTH HCITONb3YeTCs
TOIOJIOTHYECKHIT MaTeMaTHYeCKHIT allltapaT, B TOM YHCIIe pa3IHuHble 06001 eHHs IpadoB.

CozmepkaTelTbHOE HAIlOMHEHHE JUCIMIUIMHBL OOYCIIOBIEHO OOIMMMH  3afjadaMH
TTOATOTOBKH Marucrpa.

HayuHoit OCHOBOH IS IIOCTPOEHHMS IIPOrpPaMMbl JAHHOH JHUCIUIUIMHBI SBIISIETCS
TE€OPETHKO-TIParMaTHYECKHIT ITOAX0] B OOYUYSHHH.

1.2 3amaun qUCIIHILIIHHBI

OCHOBHBIE 3a7ja4H Kypca:

®  J3y4YeHHEe MaTeMaTHYECKHX MOJETEl TeleKOMMYHUKAIHI;

®  JICCIeOBaHHeE MPOIECCOB TeTeKOMMYHHKAITHIT B KOMITbEOTEPHBIX CETSIX;

®  0O3HAaKOMIIEHHE C MeTOJaMH MaTeMaTHYeCKOr0 MOAEIHPOBaHHS CETEH;

e pHOOpeTeHHE HABBIKOB HAITHMCAHHS TIPOrpaMM IS HCCIEeJOBaHHSI CBOHCTB
KOMITBFOTEPHBIX CETEI M0 HX MaTEMAaTHYECKHIM MOJIETISIM.

1.3 Mecro JHCHHIIHHBI (MOIYJIfA) B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMmbI
Juciminiia «KoMITBIOTepHBIE CETH U TETEKOMMYHHKAIHI» OTHOCHTCA K «O0g3aTelbHast
yacTh» broka 1 «/[HCITUIMHBL (MOYIIHN )» YY4eOHOTO TUIaHa.

1.4 IlepeveHsb IIAHMPYEMbIX Pe3yJbTATOB O0YUeHHS MO JUCIHHILIHHE (MOIYJII0),
COOTHECEHHBIX ¢ IVIAHHPYeMbIMH Pe3YJIbTATAMH 0CBOEHH SI 00Pa30BaTeAbLHOI NPOrpaMMbl

WsyueHne JaHHOH y4eOHOIl JMHCIMIUIMHEI HallpaBIeHO Ha (QOPMHpPOBaHHE Y
0Oy YAIOIIUXCS CIEMYIOINX KOMITETEHIHIL:

OIIK-4 Cmnocoden KOMOHHHPOBATH H aJanTHPOBATH CyIeCTBYIOIIHE
HH(OPMANMOHHO-KOMMYHHKAINIHOHHbIE TEXHOJIOTHH VISl pellleHHsl 33424 B
o0JacTH NpodeccCHOHATbHON  JIeATEJHLHOCTH € Y4YeToM  TpeDdoBaHHIA
HH}pOPMANHOHHOI 0€30IACHOCTH

HOIIK-4.1 Ocyuiecmenaem 000CHOBAHHbLIL 6b100p uH@popmayuonHo-

KOMMYHUKQUUOHHbBLIL MEXHOI0ZUIL npu pelieHuu 3adauu 6 odaacmu
npogeccuoHaIbLHOI deamesibHoCmU

3namo Bosmootcnocmu cyugecmeayrouyeii npozp aMmmHo-mexHu4eckoll apxumexnypsl

Bosmoorcnocmut COGPEMEHHBbIX Il HNepCcHeKINUGHDbIX cpedcme pagpafﬁomm
NPO2PAMMHBLX NPOOYKNIOE, MEeXHUYeCKUX CPeoCa

Memooonoaiut pﬂ3pﬂ60f?£f{‘£f HpocpaMmHoco O6€CI’£€H’€HH}I I MmexHoJoculd
HPOZP AMMUPOBAH1IA

CHI{IH()(I}?HH)I (54 O6JI{ICFHII Kadecnied, NPUMEHUMbLE K npedmemuofi O6JICICFHII
Bozmosicnocmu HC

Texnonoeauu  evinonHenus pabom no cosz0anuo  (Moouguxayu) U
conpoeodicoeruio HC

OcHoevt COGPEMEHHDBIX ONEPAJIHOHHbIX CLCIIIEM



Yuems

Bnaoems

HOIIK-4.2

3Hams

Cogpemennviii omeuecmeennsiii u 3apybedxcHvlii onsim 6 Npopeccilon ansHoll
OesinielbHoCML

Memoowt 1 npuemsl anzopummuzaijuil NOCNIAGNTEHH bIX 3a0ay

Cmarnoapmmsie anzopummst 1 001acmil UX HPUMEHeH1Is

Memooonozuu paspabomxi npoepammnozo obecneyeniis

Komnonenmovl  npocpamMmHo-mexHudeckux — apxumexmyp,  cyujecmeyioujie
HPUTONCEHUS 1L UHMepeiichl 63aUMOO0eiicIELs ¢ HUMLL

Texnonozauu npozpammipos8aniis

Ocobennocmui 6v10paHH oIl cpeosbl NP O2PAMMUP OBAHLIS

IIpogooums ananus tcnonHenus npeboeaHiii

Buipabamvieams eapuanmol peanuzaijui mpeboeariiii

Hcenonv3oeamv memooul 1 npuemsl ai2opummU3aljLil NOCHIAGIeHHbIX 3a0ay
TIucams npozpammmsiii KOO Ha ELIOPAHHOM A3bIKE NP OZPAMMUP OBAHUS
Ipumensimo  HOpmamueHvie OOKYMEHNMbl, oOnpedenswouue mpeboganiis K
0 OpMAEHLIO NPOZPAMMHO20 KOOA

Hcnonvzoeamv 603MOACHOCHIU UMeIOUjeiics MexXHUYecKoll Wil NpopamMmMHOl
apxumexmypuot

Coznacoeaniie mpeboesantiii K NpOPAMMHOMY obecneueniiio c
3AUHIMEPeCOBAHH bIMLL CINOP OHAMLL

Onpedenenue cmanoapniog 6 obracmi Kayecmed, KOMOPbIM HeobxoouUMo
cnedoeams Hpil 6bINONHeHULL pabom

Oyenxa xauecmea opmanuzayuil HOCHIAGIEHHBIX 3A0a4 6 COOMEeNCMELl ¢
MpeboBaHUAMIL NMEXHUYECKO20 3A0AHUS Wil OPYeUX HPUHAMBIX @ Op2aHU3ayuilL
HOPMAanii6HblX OOKYMEHIN 08

Ouyenxa xavecmea anzopummu3aifuill NOCNIAGIEHHBIX 3a0ay 8 cOONIGenICIeElll
MpeboGaHUSAMLL NEXHUYECKO20 3A0AHUSA Wil OpY2UX HPUHAMBIX @ Op2aHU3ayiilL
HOPMANi6HbIX OOKYMEHIN 08

Omeemul Ha eonpocsl U NPeONoNHCeHUs VYACMHUKOE AHATUMUYECKOIl 2pVIHbl
npoexma

Hocmuicenuie coenautenuil ¢ enadenslyamii pecypcos o @vloelleHill pecypcoe 0na
GHINOHEHUS AHAMUMIIYeCKUX pabom € npoexmne

Ilposodum  adanmauuuw  UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX
MEXHON0ZUIl npu peuieHuu 3a0ay 6 ooaacmu npogeccuoHaIbHOU
oeamenbHOCIM ¢ YUemOM — MPedosaHuil  UHQOPMAUUOHHOU
oezonacrocmu

Bosmoowcrnocniu cyupecmeyiouyeii npo2p amMmH o-1mexHu4eckotl apxumexnypsl

Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMIEHbIY  Cpeocme  paspabomki

NPOSPAMMHBIX NPOOYKINOE, MEeXHUYeCKUX cpeocne

Memooonozuu  paspabomxu npocpammuozo obecneyenus i MeXHONO2UlL

NP0 AMMUPOBAHUS

Cmarnoapmul @ obnacmu kauecmea, npuMeHtMble K npeomemuoii obnacnii

Bozmosicnocmu HC

Texnonoeuu  evinonHenus pabom no  coz0anuio  (moougurayui) u

conpoeodicoeruio HC

OcHogbl cOGPeMeHHbIX ONepayIiOHHbIX CLICHIeM

Cogpemennuiii omeuecmeennsiii 1 3apybedxcHviii onvint 6 Hpogpeccion ansHotl

desmenvHocmu

Memoowt 1 npuemst anzopummusaijuiil ROCHIAGNEHH bIX 3a0ay

Cmarnoapmmvsie anzopummsl 1 001acml UxX HPUMEeHeHs



Yuems

Bnaoems

HOIIK-4.3

3Hams

Memooonozuu paspabomxit npoepammnozo obecneueniis

Komnonenmevl  npozpamMmHo-mexHudeckux — apxumexmyp,  cyujecmeymoujiie
HPULONCEHUS 1 UHMepeiicol 63aUMOO0eticINEUs ¢ HUML

Texnonozauu npozpammuposanuis

Ocobennocmu v1OpaHHoil cpedsl NP O2PaAMMUP OBAHLIS

IIposooums ananu3 tcnonHeHus npeboeaHiii

Buipabamvieams eapuanmot peanuzauil mpebogariiii

Hcnonv3oeamv memooul 1 npuemsl ai2opummu3ayjLil NOCHIA6eHHyIX 3a0ay
TIucamv npozpammmsiii KOO HA ELIOPAHHOM 3bIKE NP OPAMMUP OBAHLIS
Ipumensims  HOpmamueHvie OOKYMEHMbl, onpedenswouue mpeboeaniis K
0 OPMAEHLIO NPOZPAMMHO20 KOOA

Hcnonv3oeamv 603moicHOCHIL UMetoujeiics MexXHUYecKoll Wil npopammHoll
apxumexmyp vl

Coznacoeaniie mpeboeaniil K npocpammHomy obecneueniiio c
3AUHMEPEeCcOBAHH bIMLL CINOP OHAMILL

Onpedenenue cmanoapmoe 6 obracmit Kayecmed, KOMOpwvM Heobxooumo
cnedoeams Hpu 6bINOAHeHLLL pabom

Oyenxa rxauecmea popmanuzaiiul HOCIAGIEHHBIX 3A0a4 € COOMEeNICMELL C
mpeboBaHUSAMLL NEXHUYECKO20 3A0AHUSA Wil OPY2UX NPUHAMBIX @ Op2aHU3 Ayl
HOPMANI6H bIX OOKYMEHIN 08

Oyenxa xavecmea anzopummu3aiuill NOCNAGIEHHBIX 3a0ay € cOONIGenICINalll
MpeboBaHUSAMLL NEXHUYECKO20 3A0AHUS Wil OPY2UX HPUHAMBIX @ Op2aHL3ayuL
HOPMAN6H bIX OOKYMEHINO0E8

Omeemut Ha eonpocsl U NPeONoHCeHUs VYACMHUKOE AHATUMUYECKOIl 2pYInbl
npoexma

Hocmuicenite coenautenuil ¢ enadenvramil pecypcosg o evloelleHill pecypcoe 0a
GHINONIHEHUS AHAIIMLYECKUX pabon € npoexme

Cnocoben UCNONB306aNMb Ppanuunble UH@popmayuoHHo-
KOMMYHUKAUUOHHbIE MEXHON0ZUU 0711 peuieHusa 3a0ai 6 odnacmu
npogeccuoHaibHOi  deamebHOCMU ¢ yuemom  mpedosaHuil
UHpoOpMayUoHHOIL De3onacHocmu

Bosmooicnocmii cyupecmeyiouyeii npo2pamMmH o-1mexHu4eckotl apXumexmypsl

Bosmoosicnocmiu  cogpemennslx 1 NEPCHEKMUEHBIY  Cpeocme  paspabomkii

PO AMMHBIX NPOOYKINNOE, MEeXHUYeCKUX cpeocnie

Memooonozuu  paspabomxu npopamMmuozo obecneyenus iU MeXHONOo2ulL

NPOSP AMMUPOGAHUS

Cmarnoapmul ¢ obnacmu kauecmea, npUMeHUMble K npeomMemuoil obaacni

Bozmoscrnocmu HC

Texnonoauu  evinonHenus pabom no  co30anuio  (Moougurayui) u

conpoeodicoeruio HC

OcHoebl cogpeMeHHbIX ONePaljlioHH bIX CliCTeM

Cogpemennuiii omeuecmeennbiii u 3apybedicHvlii onvim 6 Hpopecclon ansHotl

OesmenvHocmu

Memoowt u npuemsvt anzopummizayiitl NOCMAGIEHHbIX 3A0ay

Cmanoapmmsie anzopummol i 061aCMIL UX NPUMEHeH1Is

Komnonenmovt  npozpammro-mexHuveckux — apxumexmyp,  cyujecmeymnoujiie

HPUTONCEHUS U LUHMepeiicol 63aUMOO0eticnEls ¢ HuMiL

Texnonoauu npozpammupoeaniis

Ocobennocmu v1OpaHH oIl cpedsl NP O2PAMMUP OBAHLIS



Yuems

Bnaoems

IIK-3

HIIK-3.1

3Hams

IIpoeooums ananu3 ucnonHeHus npeboeaHiii

Buipabamuvieams eapuanmot peantzaiuil mpebogariiii

Hcnonv3oeamv memooul 1 npuemsl ai2opummu3ayjLil NOCHIA6eHHyIX 3a0ay
TIucamv npozpammmsiii KOO HA ELIOPAHHOM 3bIKE NP OPAMMUP OBAHLIS
Ipumensims  HOpmamueHvie OOKYMEHMbl, onpedensiouue mpeboeaniis K
0 OpMAEHLIO NPOZPAMMHO20 KOOA

Hcnonv3oeamv 603moicHOCHIL UMetoujeiics MexXHUYecKoll Wil npopammHoll
apxumexmyp vl

Coznacoeaniie mpeboeaniiii K HNpOPaAMMHOMY obecneueniiio c
3AUHMEPEeCcOBAHH bIMLL CINOP OHAMIL

Onpedenenue cmanoapmoe 6 obracmit Kayecmed, KOMOpwvM Heobxooumo
cnedoeams Hpu 6bINOAHeHLL pabom

Oyenxa rxauwecmea opmanuzayuil NOCMAGIEHHBIX 3A0ad 6 COONEeNICMELL C
mpeboBaHUSAMLL NEXHUYECKO20 3A0AHUSA Wil OPY2UX NPUHAMBIX @ Op2aHU3 Ayl
HOPMANI6H bIX OOKYMEHIN 08

Oyenxa xavecmea anzopummu3aiuill NOCNAGIEHHBIX 3a0ay € cOONIGenICINalll
MpeboeaHUAMIL NEXHUYECKO20 3A0AHUSA Wil OpYeUX HPUHAMBIX @ Op2aHU3ayiLL
HOPMAN6H bIX OOKYMEHINO0E8

Omeemut Ha eonpocsl U NPeONoHCeHUs VYACMHUKOE AHATUMUYECKOIl 2pYInbl
npoexma

Hocnuiceniie coenautenuil ¢ enaoensyami pecypcog o @vloelleHlil pecypcoe 0na
GHINONHEHUS AHAIIMLYECKUX pabon € npoexme

Cnocooen IphekmusHo npumeHaAms @RZOpUMMUYLECKUE U NPOZP AMMHbLE
peuleHun € odaacmu UHQOPMAUUOHHO-KOMMYHUKAYUOHHBIX MEXHOA0UIL, a
maxsice yuacmeo6ams 6 UX NPOEKMUPOSAHUN U P a3p Ad omke

3uaem u npumeHAaem co6pemeHHble MEXHOI0UU 6bIN0IHEHUA DA O O

cozdanur (moduguxauuu) u conpoéeoxcoeruro HC
Bozmooichocniu cywecmeyiougeti npo2pamMmH o-nexHueckotll apximexmypsl
Bosmooicnocmiu  cogpemenHblx 1l NEPCHEeKMUEHBIY  Cpeocme  paspabomkii
HPOPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie
Memooonoauu paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Memooonoeu: u mexnonozut HPOEKMUP OBAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoauu  evinonHenus pabom no  co30anuio  (Moougurayui) u
conpoeodicoeruio HC
Hucmpymenmesl 11 Menoost HpogeodeHUs ayounioe kavecnea
OcHoBbl cOGPeMeHHBIX ONePaljLIOHH bIX CliCTeM
Cogpemennviii omeuecmeennbiil 1 3apybedcHvlii onsvim 6 Hpogeccllon ansHotl
OesmenvHocmil
Memoowt u npuemvl anzopummizariiil NOCMAGIEHHBIX 3A0ay
Ipozpammuvie npoOykmsl 015 2paguUecKo20 OMobpaXiceHiis aizopunmos
Boibpannviii 23v1k NpOZPAMMUP0BAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUS HA
9NIOM 53bIKe
Homayuu u npocpammusie npooykmst 01 2paguueckozo omoopaxcemtis
anzopummoe
Komnonenmovt  npozpammno-mexHuveckux  apxumexmyp,  cyujecmeymnoujiie
HPUTONCEHUS U LUHMepeiicol 63aUMOO0eticnEls ¢ HuMiL
Texnonoauu npozpammupoeaniis
Ocobennocmu vlOpaHHoil cpedsl NP O2PAMMUP OBAHLIS



Ymems

Bnaoems

HIIK-3.2

3Hams

Hopmamuenvie Ooxymenmul, onpedenswowue mpeboganus K o@opmieHuo
NpOPAMMH 020 KOOA

Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii

Hcnonv3oeamv memoou 1 npuemsl aizopummu3aljLil NOCHIaGeHHyIX 3a0ay
Henonvz06ams npozpammuvie npooykmsl 015 2paguueckozo omoopaxicemiis
aneopummos

Ipumensms cmanoapmmsie aizopunmsl 8 COONEENCMEYIOuLX obnacmsax
Iucams npozpammmbiii KOO Ha ELIOPAHHOM A3bIKE NP OZPAMMUP OBAHUS
Henonv306ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiue Mupogsle NPaxmuKiL 0hopmieHiiss HpoZPAMMHOZ0 K0Od
Hcnonvzoeamv 603MOACHOCHIU UMeIOUjeiics MexXHUYecKoll Wil NpopamMmMHOl
apxumexmypuot

Ilpumensms KOMIEKMUGHYIO CPeOy paspabomxil NPoZPamMMHO20 obecneyeHus i
cucnemy KOHMpOons eepculil

Onpedenenue cmanoapniog 6 obnacmi Kayecmed, KOMOPbIM Heobxo0umMo
cnedoeams Hpil 6bINONHeHULL pabom

P aspabomxa peznamenniog no ynpaeneHitio xavecneom

Coenacoeaniie pez2namennog no ynpaeneuiio Kade cneom ¢ 3auHmepeco8aHH bimil
CIMOpPOHAMLL

Oyenxa xavecmea u 3¢ pexmuernocniiL HpozpamMmHozo Kood

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie 1 obeyxcoentie Niana aHamumudeckux pabom

Omeemsl Ha @oNPOCHl U NPeONONHCeHUSs VUACHIHUKOE AHAMUNIUYeCKOll 2pynnbl
npoexma

3Haem  KOMNOHEHMblI  CO6PEMEHHBIX  NPOZPAMMHO-MEXHUYECKUX
apxumexkmyp, IQPexmueHo npumeHsem Mmemoost U npUeMbl
a1ZopummMu3 ayuu
Bozmooichocniu cywecmeyiougeti npo2pamMmH o-nexHueckotll apximexmypsl
Bosmooicnocmiu  cogpemenHblx 1l NEPCHEeKMUEHBIY  Cpeocme  paspabomkii
HPOPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie
Memooonoauu paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Memooonoeu: u mexnonozut HPOEKMUP OBAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoauu  evinonHenus pabom no  co30anuio  (Moougurayui) u
conpoeodicoeruio HC
OcHo8bl cO6PeMeHHbIX ONePaljLIOHHbIX CLCTeM
Cogpemennuiii omeuecmeennbiii u 3apybedicHvlii onvim 6 Hpopecclon ansHotl
OesmenvHocmu
Memoowt u npuemsvt anzopummizayiitl NOCMAGIEHHbIX 3A0ay
Ipozpammusie npoOykmsl 015 2paguuecko20 omobpaxiceHiis aieopummos
Cmarnoapmmvsie aneopummbst 1 001acH UX NPUMEHEH1Is
Boibpannviil 361K NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL HA
9NIOM 53bIKe
Homayuu u npocpammusie npooykmst 01 2paguueckozo omoopaxcemtis
anzopummoe
Komnonenmovt  npozpammno-mexHuveckux  apxumexmyp,  cyujecmeymnoujiie
HPUTONCEHUS U LUHMepeiicol 63aUMOO0eticnEls ¢ HuMiL
Texnonoauu npozpammupoeaniis
Ocobennocmu vlOpaHHoil cpedsl NP O2PAMMUP OBAHLIS



Ymems

Bnaoems

HIIK-3.3

3Hams

Hopmamuenvie Ooxymenmul, onpedenswowue mpeboganus K o@opmieHuo
NpOPAMMH 020 KOOA

Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii

Hcnonv3oeamv memoou 1 npuemsl aizopummu3aljLil NOCHIaGeHHyIX 3a0ay
Henonvz06ams npozpammuvie npooykmsl 015 2paguueckozo omoopaxicemiis
aneopummos

Ipumensms cmanoapmmsie aizopunmsl 8 COONEENCMEYIOuLX obnacmsax
Iucams npozpammmbiii KOO Ha ELIOPAHHOM A3bIKE NP OZPAMMUP OBAHUS
Henonv306ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiue Mupogsle NPaxmuKiL 0hopmieHiiss HpoZPAMMHOZ0 K0Od
Hcnonvzoeamv 603MOACHOCHIU UMeIOUjeiics MexXHUYecKoll Wil NpopamMmMHOl
apxumexmypuot

Ilpumensms KOMIEKMUGHYIO CPeOy paspabomxil NPoZPamMMHO20 obecneyeHus i
cucnemy KOHMpOons eepculil

Onpedenenue cmanoapniog 6 obnacmi Kayecmed, KOMOPbIM Heobxo0umMo
cnedoeams Hpil 6bINONHeHULL pabom

P aspabomxa peznamenniog no ynpaeneHitio xavecneom

Coenacoeaniie pez2namennog no ynpaeneuiio Kade cneom ¢ 3auHmepeco8aHH bimil
CIMOpPOHAMLL

Oyenxa xavecmea u 3¢ pexmuernocniiL HpozpamMmHozo Kood

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie 1 obeyxcoentie Niana aHamumudeckux pabom

Omeemsl Ha @oNPOCHl U NPeONONHCeHUSs VUACHIHUKOE AHAMUNIUYeCKOll 2pynnbl
npoexma

Sppexmusno npumensem cyujecmeyrouiie npozpammHsle peuieHus U
uHmep heiicol 63aUMO0eicCmeUs ¢ HUMU 6 00J1achii UHYOpMAayULOHHO-
KOMMYHUKAUUOHHBIX MEXHOI0ZUIL
Bozmooichocniu cywecmeyiougeti npo2pamMmH o-nexHueckotll apximexmypsl
Bosmooicnocmiu  cogpemenHblx 1l NEPCHEeKMUEHBIY  Cpeocme  paspabomkii
HPOPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie
Memooonoauu paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Memooonoeu: u mexnonozut HPOEKMUP OBAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoauu  evinonHenus pabom no  co30anuio  (Moougurayui) u
conpoeodicoeruio HC
OcHo8bl cO6PeMeHHbIX ONePaljLIOHHbIX CLCTeM
Cogpemennuiii omeuecmeennbiii u 3apybedicHvlii onvim 6 Hpopecclon ansHotl
OesmenvHocmu
Memoowt u npuemsvt anzopummizayiitl NOCMAGIEHHbIX 3A0ay
Ipozpammusie npoOykmsl 015 2paguuecko20 omobpaxiceHiis aieopummos
Cmarnoapmmvsie aneopummbst 1 001acH UX NPUMEHEH1Is
Boibpannviil 361K NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL HA
9NIOM S3bIKe
Komnoneumst  npozpammuo-mexHudeckux — apxumexmyp,  cyujecmeymoujiie
HPULONHCEHUS U UHMepeiicsl 63auUMOO0eticIEls ¢ HUMIL
Texnonoauu npozpammupoeaniis
Ocobennocmu evlOpaHHoil cpedsl NP O2PaAMMUP OGAHLIS
Hopmamuenvie Ooxymenmul, onpedensioujue mpeboganus K o0@opmieHuo
HNPOSPAMMHO20 K00a



Ymems ocobenHocmeil npenooagaemozo yuebHozo Kypca, OUCyUnIuHsl (Mooyis);
Buipabamuvieams eapuanmot peantzaiuil mpebogariiii
Hcnonv3oeamv memooul 1 npuemsl ai20pummMu3ayLil NOCHIAGeHHyIX 3a0ay
Henonvz06ams npocpammuvie npooykmsl 015 zpaguiueckozo omoopaxcemiis

aneopunmoes

Ipumensms cmanoapmmvie @izopunmMsl 8 COONEENCIMEYIOujLIX obaacmsax
Tucams npozpammmsiii KOO HA ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonvz306ams evlbpanuyio cpedy npozpammupoeantis

Ipumensmo nyuuie Mupogsie NPaxmuKi OQopMIeHiis HPOZPAMMHOZ0 KOOd
Hcnonvzoeamv 603MoicHOCHIL UMeOujeiicss MexXHUYecKoll Wil NpopaMMHOll

apxumexmyp vl

Ipumensmos KOMIEKMUGHYIO CPeOy pazspabomxil NpopamMMHO20 obecneyeHus i

crcniemy KOHMpOonsa eepculil

Bnaoems Paspabomxa peznamennog no yupaeneHisio xavecneom
Coznacosantie peenamennos no ynpaeneHuo Kaie cmeom ¢ 3auHNIepeco8anH bimil

CHIOPOHAMIL

Oyenxa xavecmea u 3 GexmueHocniiL HpoZpammHozo Kooa
Peoaxmupoeaniie npoepammuozo xooa

2. CrpykTypa U coJep:KkaHHe JUCHHIIIUHbI
2.1 PacnpeaesieHHe TPYA0EMKOCTH JUCHHILTHHBI 10 BHAAM padoT
OO0r1mas TpyI0EMKOCTS JUCIHIUINHBL COCTABIIET 4 3a4. ell. (1444acoB), HX pacIipelelleHHe

T10 BHaM paboT IpeicTaBIeHO B TaOmHIle

Cemectpbl
Buj yueoHoii padoThbl Beero (JachbI)
43aC0B
2
KoHTakTHas padora, B TOM 4HcJje: 20,3 | 20,3
Ay/MTOpHbIE 3aHATHSA (BCEro): 20 20
BaHATHA JIEKI[HOHHOTO THIIA 10 10
JlaGopaTopHBIE 3aHSTHS 10 10
3aHATHSA CEMHHAPCKOIO THIIA (CEMHHAPHI,
MIPaKTHYECKHE 3aHATHS)
I Hast KOHTAKTHAA padoTa: 0,3 03
KoHTpois camocTosTensHoi paborsl (KCP)
[TpomexyrouHas arrecraiusg (MKP) 0,3 0,3
CamocrosiTeJIbHAA PadoTa, B TOM HHCIe: 88 88
[IpopaboTka yueOGHOI0 (TEOPETHYECKOTO) a4 14
MarepHaa
BrmonHeHne HHANBUAY ATTbHBIX 3aJaHIIT a4 i
(TTIOATOTOBKA COOOINEHHH, ITPE3EH Tl )
IloAroTOBKA K TEKYIIEMY KOHTPOIIFO
KoHTtpo.ib: 35,7 | 35,7
[loaroToBKa K 53K3aMeHy 35,7 | 357
O0masi TPYA0EMKOCTh \ Yac. 144 144




B TOM YHCJI€e

KOHTAKTHAHA 20,3 | 20,3
padoTa
3aY. el 4 4

2.2 CTpyKTYpa JHCHHILIHHbI

PacmpefienneHHe BHIOB y4eOHOI paboTH H HX TPYA0EMKOCTH ITO pa3jeriaM JHCIHIDIHHEI.
Pasjiens! (TeMbl) JUCIHITIHHEL, H3yYaeMble B 2 ceMecTpe

KoTIiecTEO 1aCc0B
Bueayn
Ne HanmeHoRaHHe P az1e/10B (TeM) Béero AymaropHas padora mo}:ma
padora
J 3 JIP CPC
1 ) 3 4 5 6 7
1 CoBpeMeHHbIE MaTeEMaTHYeCKIe MOJIETH 2 5 ’ 3
IIPOI[ECCOB TENIEKOMMYHHKAI[HH
2. | Mogenu TeleKOMMYHHKAITUH B OOJIBIINX CETSX 22 2 2 18
3. | MaremaTtiieckiie MOAEIH OeCITPOBOJAHBIX CETEM 22 2 2 18
4, | MaTeMaTHUYeCKHE MOIEIIH MOOHIILHBIX ceTeil 22 2 2 18
5. | CaMoyIIpaBIIsieMble KOMITBIOTEPHBIE CETH 20 2 2 16
NTOI'O mo pasgesam JcHHILIHHbI 108 10 10 88
KoHrpons camocTosrensHon padoTsl (KCP)
[IpomexytoyHas artectaimsd (MKP) 0,3
[ToaroToBKa K TEKYIIEMY KOHTPOIIO 35,7
O0mAs TPYA0EMKOCTD 10 JHCIHILTHHE 144

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnwA/cemunapst, JIP — nabopamopuvie 3anamui, CPC —

CAaMOCINOANEIbHAA p(lﬁOfH(I cmy@efmm.

2.3 Coaepsranue pa3aesioB (TeM) JHCHHILINHbI
2.3.1 3aHATHA JEeKIITHOHHOT 0 THIIA

Ne HanMveHoBaHIe pazge1a (TeMbI)

Copep:ranme paznena (Tembl)

PDopma
TeRYLUero
KOHT] 0JIA

1 2

3

4

CoBpeMeHHbIE
MaTeMaTHYe CKHe MOJIEITH
TIPOILIECCOB
TEeIeKOMMYHHUKAI[HH

MareMaTH1IeCKO€ OIHCAHHE MOTOKOB coo0IeHHH. IToToKH
ITarmbma. ITyaccoHOBCKHE MOTOKH. CyTIepIIo3HIHH
TOTOKOB, pa3pekeHHe MOTOKOB. IIpeaenbHble TeOPeMbI
JU1s1 [IOTOKOB. BpeMs o6paloTkH coobiieHHsA. CHCT eMbl
MACCOBOT0 00 CITy KHRAHH: (00padoTkH ). OJHOKAHATLHbIE
cucTeMbl GI/G/1. HHTerpansHoe ypaBHeHHe JIHHITH.
O6ee penteHHe. ITyaccoHoBckHe CMO, SBHBIE P el eHHA.
MeTo, HCKPETHOr0 COOBITHIHO-OPHEHTHPOBAHHOTO
HMHTaL[HOHHOTO MOJETHPOBAHHA B aHATH3E
XapakTepHcTHK CMO. CraTHcTHYeckas o6paboTka
pe3yJIbTaToB.

Mogenn TEIICKOMMYHHKAIHH
B OOIIBIIINX CETSIX

]

TonaorHH KOMIBIOTEPHBIX ceTefi. MaciTabHpy eMble
TonoIorHH. TeopeTHKO-TPpadoBble XapaKTePHCTHKH
MacITaGHpy eMBIX TOMOMOTHEH. IT0T OKH coo GIIeHHIT B
CeTsIX, CYIePIO3HIHH H pasp e;keHHs1. OTKPBIThIE H
3aMEHyThIe CMO. AHATH3 XapaKTePHCTHK ITOTOKOB
coo0IIeHHH P KOMITLIOTEPHBIX ceTsX. Banmbinie
IyaccoHOBCKHe ceTH. MoaermH HurepHera. [THaMeTp
HHTepHeTa.

MateMaTHYECKHE MOJETH
OECITPOBOIHBIX CETEM

T'eoMeTpHHecKkHe Ipadbl KaK MaTeMAaTHIe CKHe MO eNTH
GecIpoB o HBIX KOMITLIOTEPHBIX ceTeH. CBOHCTRA
reoMeTpPHIeCKHX IpaioB. SKCTpeMalbHbIe
reoMeTpHYecKHe rpaf)bl H YKIaJKH. «3allpelieHHbIes
rpadel. CiydaiiHble rpad)bL HX BeposITHOCTHLIE CBOHCTBA.




HanmeHoEBaHHe P az1e/1a (TeMbI)

Cogep:xaHie pazaesia (TeMbI)

dopma
TeRyLUero
KOHT] 0711

2

3

4

Penxwe rpadpl. CBS3HOCTh, HUTHYHE MOCTOB H TOYeK
COWIeHeHHA. 3aBHCHMOCTh BEPOSITHOCTH CBSI3HOCTH OT
KOITHYeCTRA Y3I0B CETH H PAJHY COB YBEPEHHOI0 IIPHEMa
CHTHANA Y10M ceTH. Mole/TH TOMOTeHHbIX H
TreT eporeHHbIX KOMIILHOTEPHBIX ceTeH.

MaTeMaTHYeCKIE MOIEITH
MOOHIIFHBIX ceTell

JlHaMHMecKHe rpadbl KAK MaTeMaTHY ecKHe MO/IeTH
MOGH/IEHBIX KOMITLIOTEPHBIX ceTeH. BiHsAHHe Ha
JHHAMHKY TIPerATCTBHI PacrpoCTPaHEeHHIO CHIHAJIOB B
o6MacTH paclaoskeHHA ceTH. CiTydaiHble JHHAMHY ecKHe
IpadbI H HX XapaKTePHCTHKH — KaK JTydaHHbIe MPOLecchL
Uncno pedep rpada kak oryHaHHBE npoliece. CnydaiHBEL
MpoLiecc «CBA3HOCTD Ipadya». CTallHOHApHbIE
JHHAMHY eckHe rpadbl. IIpoltecchl BOCCTAHOBTIEHHS B
ceTsx. IIHTepHeT KAaK THHaMHYeck il rpad. MogemH
TpadHKA H TelleKOMMYHHKALHH B JHHa MHUYeCKHX rpadax.

CaMoyTipaBIsieMble
KOMIThIOTEPHBIE CETH

Self-aware H self-control ceTH. ITesH caMOYIIpaBIeHHs.
VIIpapisieMble H YIIPABILIOLIHE [1apaMeTPhI ceTeH.
ATITOPHTMBI CAMOYTIPABTT€HHs, 0CHOBAHHBIE HA Tpaax H
rHneprpadax cereii. Hernamk3opaHHe 06paTHOH CBAZH.
CeoHcTRa AMTOPHTMOB. VCTOHYMHBOCTE [P OLIECCOB
CaMOYTIPARJIeHHs. XapaKT ePHCTHKH Ka4eCcTRa IIPOLIECCOB
VYIIPaBJIeHHs.

Ipume yarue: JIP — omyen/3amuma nabopanioptoii padonist, KII - esinonte Hue Kypcogozo npoekida, KP - Kypcoeoii
pabonsl, PI3 - pacyemHo-epaguieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanie, P3 — peuiertie 3a0ad.

2.3.2 3aHATHSA CEeMHHAPCKOT0 THIIA

He mpeycMOTpEHBI.

2.3.3 J/IadopaTopHble 3aHATHA

dopma
Ne HanmeHoEBaHHe P az1e/1a (TeMbI) HanmeHoeRaHHe J1a00pAT 0OPHBIX padoT TERYIUEro
KOHT] 011
1 2 3 4
CoBpeMeHHbIE
MaTeMaTHYE CKIE MOJEII
L. Mogerns cepBepa JIp
TIPOIIECCOB
TEICKOMMYHHKAITII
Mogenn TEICKOMMYHHKAITHH
2 A Ak Anannz HarpysKI B CETH JIp
B OOIIBIIINX CETSX
MareMaTHYeCKIE MOAEIH
3. uﬂ Anamiz Mozenu ad hoc cetn P
6eCHp0BOI[HB]X CETEH
MareMaTHYeCKHE MOAEIH i
4. s Hccneporaniie MojelH MOOHIIBHON ceTH P
MOOHIIBHBIX CETEi
5 CaMO}fl'[paBJIHeMbIe Hccaenoranue alIlTOPHTMa YIIPaBIICHHA P
B KOMITBIOTEPHEIE CETH Y3IaMIT KOM]'[BIOTepHOfI CETH

Ipume yanue: JIP — onmyem/Zamma nabopamopHoii pabonist, KII - estnonHeHue Kypcogozo npoekiia, KP - Kypcogoii
pabonst, PI3 - pacyemHo-paghuieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmupoeanie, P3 — peuiertie 3a0ad.

2.3.4 IlpumMepHas TeMATHKA KYPCOBBIX PA0OT (IIPOEKTOB)

He mpeycMOTpEHHI.




2.4 IlepeueHb y1eOHO-MeTOHUECKOT0 oOecmedeHHA /I CAMOCTOATEIbHOI padoThbl
00YYAOIIHXCA N0 JUCI[HILIHHE (MOXYJ/II0)

[lepeueHp y4eOHO-METOIHYECKOTO O0eCTIEeYeHHS JUCI[HIUTHHBI
No Bug CPC I1O BBITIOJTHEHHIO CAMOCTOSTEIBHOH paboThI
1 2 3
1 H3yueHne MeTtonuieckie yKazaHHS IO OpraHM3al[iil CaMOCTOSTEIIbHOMH
TEOPETHYECKOT O paboTH CTYJEHTOB, YTBEPKIEHHBIE Kadempoit
MaTepHana HH} OPMAIHOHHBIX TeXHOIOrHiT, mporokorn Nel ot 30.08.2019
2 Pemtenne 3amau Metommieckie yKa3zaHHS TI0 OpPraHH3allii CaMOCTOSTEIbHOMN
paboTH CTYJEHTOB, YTBEPKIEHHBIE Kadempoit
MH} OpMAIHOHHBIX TeXHOIOrHit, mporokorn Nel ot 30.08.2019

Y4eOHO-MeTOAHUYECKHE MaTepHabl I CAMOCTOSTEIBHOH PadOTHl OOYYAIOIMXCS H3
YHCIIa HHBAHIOB U JIHI] ¢ OTPAHHYEHHBIMH BO3MOKHOCTSMH 3710poBbs (OB 3) Ipe1ocTaBIsIOT S
B (hopMax, aJalTHPOBAHHBIX K OrPAaHHYEHHSIM HX 30POBbS H BOCIIPHATHS HH(bOPMAaIIHH:

JI71s1 vl ¢ HapyIIeHH SIMH 3PEHHS:

— B MTe4aTHOM (opMe YBEMHYEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayanodaiinia,

— B MeyaTHO# (opme Ha g3bIKe Bpaitns.

JI71s1 THIL ¢ HapyTIEeHNSIMH CITyXa:

— B MeyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

JI71s1 THIL ¢ HapyIIeHNSIMHA OITOPHO-ABHTAaTEIBHOIO aIMlapara:

— B IeyaTHOI opme,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayaunodaiina.

JlaHHBIIT TIepeyeHb MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YaAIOITUXCHL.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH
B cootBerctBuu ¢ TpeGopaHmsvu OI'OC B mporpamma JUCIHIUIHHEL IIPeAycMaTpPHBAET
HCTIONb30BaHHE B Y4YeOHOM IIpollecce CIeAYIOIX 00pa3oBaTellbHbIE TEXHOIOIHH: YTEHHE
JEKIHiT ¢ HCIOJIb30BAaHHEM MYIbTHMEIHITHBIX TEXHOIOTHI; METOJ MAaJbIX TPYIII, pPa3dop
MpaKTHYeCKHX 3ajad H KeHCOB.
[Ipn oOyueHHH HCITONMB3YIOTCS CIEAYIOIHE 00pa30BaTEIbHbIE TEXHOMOIHH:

— TexHonorHd KOMMYHHKAaTHBHOTO OOYuYeHHS — HalpaBiIeHa Ha (opMHpoBaHIe
KOMMYHHKaTHBHOII KOMITETEHTHOCTH CTYJIEHTOB, KOTOpas SBIsIeTCS 0a30BOH, HEOOXOAMMOM I
aJlaNTaIii K COBPEMEHHBIM YCIOBHSAM M KKYIIb TYPHOH KOMMYHHKAITHH.

— TexHonorusgd pasHOYpPOBHEBOro (AHQpdepeHIIHPOBAHHOIO) OO0yUeHHS — ITpejIiolaraet
OCYIIECTBIIEHIE TI03HABATEIbHOI JAESITEIbHOCTH CTYJIEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CITOCOOHOCTEH, BO3MOYKHOCTEH H HHTEPECOB, ITOOMIPSS HX pealTH30BBIBATh CBOI TBOPYECKHIT
noreHIHan. Co3maHie H HCIIONb30BaHHE JHATHOCTHYECKIX TECTOB SBIISETCS HeOoTheMIeMOil
YACTHIO JAHHOIH TeXHOIOIHH.

— TexHomorns MOAYIBHOrO OOYYeHHS — IIpeAycMaTpHBAaeT JelleHHE COAepKaHHsI
JUCIHIUTHHBI Ha JJOCTaTOYHO aBTOHOMHEIE pa3elbl (MOAYIIH ), HHTETPHPOBaHHBIE B OOIIHIT KYPC.

— HHpopmanHOHHO-KOMMYHHKAI[HOHHEIe TexHomornun (MKT) - pacnmpstor paMku
00pa3oBaTeIbHOrO IIpoIiecca, IMOBBIIIAS €r0 ITPaKTHYECKYIO HaIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(QHKAIIMH CaMOCTOATENbHOIT padOTHl YyYalHXCSd H TIOBHIINIEHHIO ITO3HABATeIbHOM
akTUBHOCTH. B pamxax UKT Beiaensrorcs 2 BUa TEXHOIOTHIH;



— TexHONOrHS HCIIONb30BAHHS KOMIIBIOTEPHBIX ITPOrpaMM — TIO3BOJIIET 5 (eKTHBHO
JIOTIOTTHHUTH ITPOIeCC O0YUEHUS SI3BIKY Ha BCEX YPOBHSIX.

— HHTEepHeT-TeXHONMOTHH — TIPEJOCTARISIOT IMHPOKHE BO3MOKHOCTH JUISI  TIOHCKa
HH(popMaIHH, pa3padoTKH HayIHBIX MPOEKTOB, BeJeHHI HayUHBIX HCCIIeIOBAHII.

— TexHonornsa HHANBHIyaTH3aIMH OOyYeHHS — TIOMOTAaeT pPEealTH30BBIBAaTh ITHYHOCTHO-
OPHEHTHPOBAHHBIIT IIOAXOJ, YYHTHIBaS HHAMBHIYyalbHBIE OCOOEHHOCTH M TOTPeCGHOCTH
YYaImxcs.

— IlpoekTHasd TEXHOIOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIBHOIO
B3aHMOJICHICTBHS yYaIl[MXCs C LENbI0 PEeIleHHsd 3ajJaul, KOTopas OIpelelseTcs B paMKax
MpodecCHOHATBHOI MO OTORKH, BRIIEISI TY HIH HHYIO ITpeIMEeTHYIO 00MacTh.

— TexHonornsa oOy4yeHHS B COTPYAHHYECTBE — PeAIH3yeT HIESK0 B3aHMHOIO OOYYeHHS,
OCYIIECTBIISIA KaK HHAMBHAYAIbHYIO, TaK H KOUIEKTHBHYIO OTBETCTBEHHOCTh 3a peIleHHE
y4YeOHBIX 3a][ay.

— HrpoBas TexHONOrus — IMO3BOJIAET Pa3sBHBaTh HABBIKH PACCMOTPEHHS Psfa BO3MOMKHBIX
CIIoco0OB peleHHs Mpo0ineM, aKTHBH3HPYS MBIIIIEHHE CTYAEHTOB M PacKpbIBas TMYHOCTHBIT
MTOTEHIHAT KaXkJ0TO YUaITerocCsl.

— TexHonorHsS pasBHTHS KPHTHYECKOIO MBIIDIEHHS — CIIOCOOCTBYET (hOPMHPOBAHHIO
PasHOCTOPOHHEH IMYHOCTH, CIOCOOHOI KPHTHYECKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
OoTOHpaTh HH(OPMAIIHEIO JUTS PelIeHHs ITOCTaBIEHHOM 3a[auH.

KomruiekcHoe HCITOIB30BaHHE B YUeOHOM IIpoIiecce BCEX BBIIMIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIHPYIOT JHYHOCTHYIO, HHTEIUIEKTYalbHYH) aKTHBHOCTh, Pa3BHBAIOT ITO3HABATEIbHBIE
MIPOIIECCEI, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOJDKeH o0majgaTh
OYIYILHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHTEPAKTHBHBIX 00pa30BaTeNIbHBIX TEXHOIOIHH BKITFOYAIOT B Ce0S:

— paboTa B MaIbIX TPYIIAX (KOMaHJIe) - COBMECTHAS JAeATEIbHOCTh CTYAEHTOR B IPYIIIE IO
PYKOBOJICTBOM JIHjIepa, HalIpaBJIeHHAs Ha pellleHIe O0MIeit 3ajaun ITyTéM TBOPYECKOTO CII0KEHHS
Pe3ylIbTaTOB HHAMBHAYAIbHOH pabOThl WICHOB KOMAHABI C JIENeHHEM IIOMTHOMOYMI ¢
OTBETCTBEHHOCTH;

— TIPOEKTHAas TEXHOIOTHS - HHANBHAYAIbHAs WIH KOJUIEKTHBHAS JIESITeIbHOCTh 10 OTOO0pY,
pacIpeielIeHHIO M CHCTeMaTH3allHi MaTepHaia IO OIpeJIelIeHHON TeMe, B pe3ylbTaTe KOTOPOH
COCTaBIISETCS IIPOEKT;

— aHaTH3 KOHKPETHBIX CHTYAI[HH - aHAIM3 PeallbHbIX ITPOOIEMHBIX CHTYaIlHi, HMEBIIIX
MECTO B COOTBETCTBYIONIeH oOmacTH IpodeccHOHANTbHOI AeATeIbHOCTH, H ITOHCK BapHaHTOB
JIYYIIMX PeIleHHI;

— Ppa3BHTHE KPHTHYECKOI'O MBIIIIEHH S — 00pa3oBaTeIbHas AeATeIbHOCTh, HallpaBJIeHHAS Ha
PasBHTHE Y CTYAESHTOB PasyMHOTO, pe(IeKCHBHOIO MBIITIIEHHUS, CITOCOOHOIO BHIBHHYTH HOBBIE
HJIEH H YBHAETh HOBBIE BO3MOKHOCTH.

[Togxom pa3bopa KOHKPETHBIX 3afad M CHTYyaI[Mii IMHPOKO HCIIOIb3YETCA Kak
TperofaBaTeeM, TaKk H CTYJASHTaMH BO BpeMs JeKI[Hi, Ta0OpaTOpPHBIX 3aHATHII M aHalli3a
PEe3yIITAaTOB CAMOCTOSITENBHOI paboThl. OTO OOYCIOBIEHO TEM, YTO IIPH HCCIEJOBAaHHH M
PEIIeHHH KaKI0H KOHKPETHOM 3a/laull HMeeTCs, KaK MMPaBHIIo, HECKOIIBKO METO/IOB, a 3TO TPeOyeT
pa3bopa H OLEHKH I[eNOI COBOKYITHOCTH KOHKPETHBIX CHTYaITHI.

KOJIHYECTBO
I/ICHO.]'I]:Z!yeM]:Ie HHTEPaAKTHBHEBIE oﬁpazonaTe.m,Hble
CBMBCTp BH,E[ JaHATHA HHTEPAKTHBHLIX
TEXHOJIOITHH
qacop
[IpakTiueckie 3aHATHSI B pexImMax
2 JIP B3aHMOJEHCTBUS «IIPEINOAABAaTENb — CTYAEHT» H 10
«CTYHEHT — CTYIEHT»
Hroro 10

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3auAnua/cemunapst, JIP — nabopamoprvie 3anamua, CPC —
camocmoamesHAaa pabonid ciyoeHnid



Tembl, 33aHIs M BOIPOCHL I CaMOCTOSITENBHOH padoThl IPH3BAaHBI CHOPMIPOBATH
HaBBIKH TIOHCKa HHGOpPMAlMH, YMEHHS CaMOCTOSITENIBHO PacHHPATh H YIIIyOlsATh 3HAHHA,
TIOTyYEHHBIE B XOJIe JIEKITHOHHBIX U MPAKTHYECKHX 3aHSTHII.

[Moxoxn pazdopa KOHKPETHBIX CHTYAIHiT IHPOKO HCIIONb3YeTCsI KaK MperofaBaTeIeM, TaK
H CTYZIEHTaMH TIPH TTPOBEAEHNH aHaIH3a Pe3yIbTaTOB CaMOCTOSTEIBHOM pabOTHI.

JUIst M1l ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBBSI TIPEAYCMOTpPEHa OpTaHM3aIlisl
KOHCYJIbTAIHI C HCIIOMb30BAHHEM 3IEKTPOHHOM TTOYTHI.

JU1s1 THIL ¢ HapyTHeHHSIMH 3PEHIS:

— B MTe4aTHOM (opMe YBEMHYEHHBIM IIPH(TOM,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B IeyaTHOI opme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JUst Il ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIbHOTO arliapara:

— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JUIs Il ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBbSI IPEAYCMOTpPEHa OpTaHM3aI[s
KOHCYJIbTAIMI C HCIIOb30BAHHEM 3IeKTPOHHO TTOYTHI.

JlaHHBII TIepeueHh MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YaIOIIIXCA.

4. OueHo4YHbIe H METOJHYECKHE MATEPHAJIbI
4.1 OueHounble cpeAcTBAa Il TeKYIIEro KOHTPOJIS  YCIIEBAeMOCTH H
NPOMEKYTOUHOMH ATTECT AU

OrneHOYHbIE CpPeJCTBa ITpeJHa3HAYeHbI 11 KOHTPOIS H OIEHKH 00pa30BaTelbHBIX
JIOCTIDKEHHIT OOYYaroIMXCs, OCBOMBIIMX IIPOrpaMMy Y4eOHOH JUCIIMIUIMHBI «Ha3BaHHE
T CITHTUTHHEBL» .

Or1eHOYHbBIE CPEACTBA BKIFOYAET KOHTPOIbHBIE MaTepHAbl IS MPOBEACHHS TeKYIero
KOHTpoJIst B (opMe JOKTajga-Tpe3eHTaIl[HH 110 ITPOGIIEMHBIM BOIIPpOCaM, PasHOYPOBHEBBIX
3aJIaHHil, H MPOMEKYTOTHOM ATTecTaliu B popMe BOITPOCOB H 3aJaHMIT K SK3aMeHY .

OrnleHOYHBIE CpPEACTBAa Ul HHBAIMAOB H JHI[ C OTPaHHYEHHBIMH BO3MOIKHOCTSIMH
3JIOPOBBSI BEIOHPAIOTCS C YIETOM HX HHAMBHIYAILHBIX IICHXO(H3HYECKHX 0COOEHHOCTEHH.

— ITpH HeOOXOJIIMOCTH HHBATTHJ[aM H JTHI[aM ¢ OrPaHHYE€HHBIMH BO3MOKHOCTSIMH 3I0POBbBS
MPEAOCTABIISAETCS JOMOIMHUTEILHOE BPEMSI UL ITOATOTOBKH OTBETa Ha SK3aMeHe;

— IIPH MTPOBEAECHHH ITPOLETYPHl OlIEHHBAHHS Pe3yIbTaTOR O00yYeHHS HHBAIIOB H JIHI] C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS MPeAyCMATPHBAETCS HCIIOIb30BAHHE TEXHHYECKIX
CPelCTB, HEOOXOAHMMBIX HM B CBSI3H C HX HHANBHIYaTIbHBIMH OCOOEHHOCTSIMH ;

— IPH HEOOGXOAMMOCTH I OOYYAOIIHXCS C OrPaHMYEHHBIMH BO3MOKHOCTSIMH 310POBbBS
H HHBATHIOB IpoOIelypa OIEHHBAHMS pPe3yIbTaTOB OOYYEHHS II0 JUCI[HIUIHMHE MOXKET
MTPOBOJHUTHCS B HECKOIBKO 3TAIIOB.

[Iporieypa OlleHHBaHHUS Pe3yIbTaTOB OOYYEHHS MHBAIMAOB H JIHI[ ¢ OTPaHHYEHHBIMH
BO3MOXKHOCTSIMH 3[0POBbSI TI0 JHCIMIUIMHE (MOAYNIIO) IPEAyCMaTpHBacT IIPeOCTABICHHIE
nHpopmarim B (opmax, aJallTHPOBAHHBIX K OrpaHHYEHHSAM HX S3IO0POBbS M BOCIIPHSTHSI
nHpopMarrm:

JUitst iy ¢ HapyIIeHHsIMHA 3PEHH ST

— B TeyaTHO# GopMe YBEITHUEHHBIM IIPH(TOM,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA.

JIrst mvar ¢ HapyIneHHSIMH CITyXa:

— B MeyaTHOI opme,

— B (hopMe 3IeKTPOHHOTO JOKYMeHTA.



JU1s1 TuIL ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIFHOTO arliapara:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO TIOKYMEHTA.

JlaHHBIH TIepeueHh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00YYAIOIIHXCA.

CTpPYKTYpa olleHOUHBIX CPEJACTB Misl TeKYIIell H MPoMesKYTOYHOI aTTecTaliu

Kog HarmeHoBaHHe
No | KoHTpoimHpyemble pa3zenbl (TeEMbl) | KOHTP OJIHPY EMOH OLIEHOUHOTO CPETCTRA
*
ol et | Toymatomon | T
LHA
CoBpeMeHHbIE
i MaTeMaTHYeCKHeE MOIEIIH JIOTIK 4.1 JTaGopaTopHas Borpoc Ha sx3ameHe 1-
TIPOIIECCOB : paGorta 1 6, otueT o JIP 1
TEIICKOMMYHHKAIIH
5 Momenm TeneKOMMYHHKAI[HH JIOTIK 4 2 JlaGopaTopHas Borpoc Ha sx3ameHe 7-
- B OOIILIIOIX CEeTsIX ' pabora 2 12, oruer o JIP 2
3 MaremaTniecKie MOJAEITH HOITK-4.3, ITIK- | JIaGopaTopHas Borpoc Ha 3Kx3ameHe
6ecnpo]30;[}[[,1x ceTeH 3.1 pabota 3 13-18, otuerrio JIP 3
4 MaremaTH4ecKHe MOJAEIIH WITK-3.2 JlaGopaTopHas Borpoc Ha 3K3ameHe
MOOHIIBHBIX ceTell T pabota 4 19-24, otuermio JIP 4
5 CamoyIIpaBIsieMble ITK-3.3 JIaGopaTopHas Borpoc Ha sKk3ameHe
~ | KOMITbIOTEPHBIE CETH o pabora 5 25-30, oryermo JIP 5

HonasaTe.Jm, KPHTEPHHA H IIKAJIa OICHKH C(l)O])MHpOBaHHle KOMIeETeHIH i

CooTBeTcTBHE IMOPOrOBOMY VPOBHIO OCBOSHHS KOMIIETEHI[HII IUIAHHPYEMbBIM
pesynbraTaM oOy4YeHHS H KPUTEPHSIM HX OLIEHHBAHH S (OI[EHKA: YAOBJIeTBOPHTEIbLHO):

OIIK-4 Cmnocoden KOMOHHHPOBATH H aJanTHPOBaTh CyIeCcTBYIOLIHE
HH(}OPMANMOHHO-KOMMYHHKAINIHOHHbIE TEXHOJIOTHH /ISl pellleHHsl 32434 B
o0jacTH  NpodeccHOHANbHON  IeATEJHLHOCTH ¢ Y4eToM TpeDoBaHHIA
HHPpOPMANIOHHOI 0€30IACHOCTH

HOIIK-4.1 Ocyuiecmensem 000CHOB6AHHbLIL 6v100p UH@popmayuoHHo-

KOMMYHUKAUUOHHbBLIL MEXHOI0ZUIL npu peuieHuu 3adauu 6 odaacmu
npogeccuoHabHOI deamesibHocmU

3namsp Bosmoowcnocmu cyugecmeyiouyeii npo2p amMmu o-mexHu4eckoli apxumexnmypvl

Bosmoosicnocnmiu.  cogpemennblx 1 NEPCREeKMIEHbIY  Cpeocme  pazpabomkii
NPOSPAMMHBIX NPOOYKINNO6, MEeXHUYeCKUX cpedcnie

Memooonoauu paspabomxu npopammuozo obecneyenus i MeXHONO2UlL
HPOZP AMMUPOBAHLIS

Cmarnoapmut @ obnacmu kauecmea, NpUMeHuMble K npeomemuoii obaacmiu
Bozmosicnocmu HC

Texunonoouu  evinonHenus pabom no  coz0anuilo  (moougurayui)  u
conpoeodicoeruio HC

OcHo8bl cOGPeMeHHbIX ONePaljLIOHHbIX CLCTIeM

Cogpemennuiii omeuecmeennsiii 1 3apybedicHvlii onsvim 6 Npogpheccilon ansHotl
OesmenvHocmu

Memoows u npuemvt aneopummizayjiil NOCMAGIEHHbIX 3A0ay

Cmarnoapmmsie anzopummst 1 001acmil UX HPUMEHeH1Is




Yuems

Bnaoems

HOIIK-4.2

3Hams

Memooonozuu paspabomxit npoepammnozo obecneueniis

Komnonenmevl  npozpamMmHo-mexHudeckux — apxumexmyp,  cyujecmeymoujiie
HPULONCEHUS 1 UHMepeiicol 63aUMOO0eticINEUs ¢ HUML

Texnonozauu npozpammuposanuis

Ocobennocmu v1OpaHHoil cpedsl NP O2PaAMMUP OBAHLIS

Konmponuposams cobniodenue obyuarooupimMiucs HA 3aHamiusx mpebosaruil
OXpaHvl mMpyod; aHAUUPOEAMb 1 YCMPAHAMb GO3MONCHbIE DUCKU HCUHLL UL
300poevio obyuaruuxcs € yuebrnom rxabuneme (nabopamopui, UHOM y4eOHOM
nomeujeHil)

IIpogooums ananus tcnonHenus npeboeaHiii

Buipabamvieams eapuanmol peanuzaijui mpeboeariiii

Henonv306ams menoos 1 npuemst aizopummisaytill OCHaegneHHbx 3a0ay
TIucams npozpammmsiii KOO Ha ELIOPAHHOM A3bIKE NP OZPAMMUP OBAHUS
Ipumensimo  HOpmamueHvie OOKYMEHNMbl, oOnpedenswouue mpeboganiis K
0 OpMACHLIO NPO2PAMMHO20 KOOA

Hcnonvzoeams €03moxicHOCU umeioujeticss MexHudeckoil Wi npozpammHoil
apxumexmyp vl

Coznacoeaniie mpeboesantiii K NpOPAMMHOMY obecneueniiio c
3AUHIMEPeCOBAHH bIMLL CINOP OHAMLL

Onpedenenue cmanoapniog 6 obracmi Kayecmed, KOMOPbIM HeobxoouUMo
cnedoeams Hpil 6bINONHeHULL pabom

Oyenxa xauecmea opmanuzayuil HOCHIAGIEHHBIX 3A0a4 6 COOMEeNCMELl ¢
MpeboBaHUAMIL NMEXHUYECKO20 3A0AHUS Wil OPYeUX HPUHAMBIX @ Op2aHU3ayuilL
HOPMAanii6HblX OOKYMEHIN 08

Ouyenxa xavecmea anzopummu3aifuill NOCNIAGIEHHBIX 3a0ay 8 cOONIGenICIeElll
MpeboGaHUSAMLL NEXHUYECKO20 3A0AHUSA Wil OpY2UX HPUHAMBIX @ Op2aHU3ayiilL
HOPMANi6HbIX OOKYMEHIN 08

Omeemul Ha eonpocsl U NPeONoNHCeHUs VYACMHUKOE AHATUMUYECKOIl 2pVIHbl
npoexma

Hocmuicenuie coenautenuil ¢ enadenslyamii pecypcos o @vloelleHill pecypcoe 0na
GHINOHEHUS AHAMUMIIYeCKUX pabom € npoexmne

Ilposodum  adanmauuuw  UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX
MEXHON0ZUIl npu peuieHuu 3a0ay 6 ooaacmu npogeccuoHaIbHOU
oeamenbHOCIM ¢ YUemOM — MPedosaHuil  UHQOPMAUUOHHOU
oezonacrocmu

Bosmoowcrnocniu cyupecmeyiouyeii npo2p amMmH o-1mexHu4eckotl apxumexnypsl

Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMIEHbIY  Cpeocme  paspabomki

NPOSPAMMHBIX NPOOYKINOE, MEeXHUYeCKUX cpeocne

Memooonozuu  paspabomxu npocpammuozo obecneyenus i MeXHONO2UlL

NP0 AMMUPOBAHUS

Cmarnoapmul @ obnacmu kauecmea, npuMeHtMble K npeomemuoii obnacnii

Bozmosicnocmu HC

Texnonoeuu  evinonHenus pabom no  coz0anuio  (moougurayui) u

conpoeodicoeruio HC

OcHogbl cOGPeMeHHbIX ONepayIiOHHbIX CLICHIeM

Cogpemennuiii omeuecmeennsiii 1 3apybedxcHviii onvint 6 Hpogpeccion ansHotl

desmenvHocmu

Memoowt 1 npuemst anzopummusaijuiil ROCHIAGNEHH bIX 3a0ay

Cmarnoapmmvsie anzopummsl 1 001acml UxX HPUMEeHeHs



Yuems

Bnaoems

HOIIK-4.3

3Hams

Memooonozuu paspabomxit npoepammnozo obecneueniis

Komnonenmevl  npozpamMmHo-mexHudeckux — apxumexmyp,  cyujecmeymoujiie
HPULONCEHUS 1 UHMepeiicol 63aUMOO0eticINEUs ¢ HUML

Texnonozauu npozpammuposanuis

Ocobennocmu v1OpaHHoil cpedsl NP O2PaAMMUP OBAHLIS

IIposooums ananu3 tcnonHeHus npeboeaHiii

Buipabamvieams eapuanmot peanuzauil mpebogariiii

Hcnonv3oeamv memooul 1 npuemsl ai2opummu3ayjLil NOCHIA6eHHyIX 3a0ay
TIucamv npozpammmsiii KOO HA ELIOPAHHOM 3bIKE NP OPAMMUP OBAHLIS
Ipumensims  HOpmamueHvie OOKYMEHMbl, onpedenswouue mpeboeaniis K
0 OPMAEHLIO NPOZPAMMHO20 KOOA

Hcnonv3oeamv 603moicHOCHIL UMetoujeiics MexXHUYecKoll Wil npopammHoll
apxumexmyp vl

Coznacoeaniie mpeboeaniil K npocpammHomy obecneueniiio c
3AUHMEPEeCcOBAHH bIMLL CINOP OHAMILL

Onpedenenue cmanoapmoe 6 obracmit Kayecmed, KOMOpwvM Heobxooumo
cnedoeams Hpu 6bINOAHeHLLL pabom

Oyenxa rxauecmea popmanuzaiiul HOCIAGIEHHBIX 3A0a4 € COOMEeNICMELL C
mpeboBaHUSAMLL NEXHUYECKO20 3A0AHUSA Wil OPY2UX NPUHAMBIX @ Op2aHU3 Ayl
HOPMANI6H bIX OOKYMEHIN 08

Oyenxa xavecmea anzopummu3aiuill NOCNAGIEHHBIX 3a0ay € cOONIGenICINalll
MpeboBaHUSAMLL NEXHUYECKO20 3A0AHUS Wil OPY2UX HPUHAMBIX @ Op2aHL3ayuL
HOPMAN6H bIX OOKYMEHINO0E8

Omeemut Ha eonpocsl U NPeONoHCeHUs VYACMHUKOE AHATUMUYECKOIl 2pYInbl
npoexma

Hocmuicenite coenautenuil ¢ enadenvramil pecypcosg o evloelleHill pecypcoe 0a
GHINONIHEHUS AHAIIMLYECKUX pabon € npoexme

Cnocoben UCNONB306aNMb Ppanuunble UH@popmayuoHHo-
KOMMYHUKAUUOHHbIE MEXHON0ZUU 0711 peuieHusa 3a0ai 6 odnacmu
npogeccuoHaibHOi  deamebHOCMU ¢ yuemom  mpedosaHuil
UHpoOpMayUoHHOIL De3onacHocmu

Bosmooicnocmii cyupecmeyiouyeii npo2pamMmH o-1mexHu4eckotl apXumexmypsl

Bosmoosicnocmiu  cogpemennslx 1 NEPCHEKMUEHBIY  Cpeocme  paspabomkii

PO AMMHBIX NPOOYKINNOE, MEeXHUYeCKUX cpeocnie

Memooonozuu  paspabomxu npopamMmuozo obecneyenus iU MeXHONOo2ulL

NPOSP AMMUPOGAHUS

Cmarnoapmul ¢ obnacmu kauecmea, npUMeHUMble K npeomMemuoil obaacni

Bozmoscrnocmu HC

Texnonoauu  evinonHenus pabom no  co30anuio  (Moougurayui) u

conpoeodicoeruio HC

OcHoebl cogpeMeHHbIX ONePaljlioHH bIX CliCTeM

Cogpemennuiii omeuecmeennbiii u 3apybedicHvlii onvim 6 Hpopecclon ansHotl

OesmenvHocmu

Memoowt u npuemsvt anzopummizayiitl NOCMAGIEHHbIX 3A0ay

Cmanoapmmsie anzopummol i 061aCMIL UX NPUMEHeH1Is

Komnonenmovt  npozpammro-mexHuveckux — apxumexmyp,  cyujecmeymnoujiie

HPUTONCEHUS U LUHMepeiicol 63aUMOO0eticnEls ¢ HuMiL

Texnonoauu npozpammupoeaniis

Ocobennocmu v1OpaHH oIl cpedsl NP O2PAMMUP OBAHLIS



Yuems

Bnaoems

IIK-3

HIIK-3.1

3Hams

IIpoeooums ananu3 ucnonHeHus npeboeaHiii

Buipabamuvieams eapuanmot peantzaiuil mpebogariiii

Hcnonv3oeamv memooul 1 npuemsl ai2opummu3ayjLil NOCHIA6eHHyIX 3a0ay
TIucamv npozpammmsiii KOO HA ELIOPAHHOM 3bIKE NP OPAMMUP OBAHLIS
Ipumensims  HOpmamueHvie OOKYMEHMbl, onpedensiouue mpeboeaniis K
0 OpMAEHLIO NPOZPAMMHO20 KOOA

Hcnonv3oeamv 603moicHOCHIL UMetoujeiics MexXHUYecKoll Wil npopammHoll
apxumexmyp vl

Coznacoeaniie mpeboeaniiii K HNpOPaAMMHOMY obecneueniiio c
3AUHMEPEeCcOBAHH bIMLL CINOP OHAMIL

Onpedenenue cmanoapmoe 6 obracmit Kayecmed, KOMOpwvM Heobxooumo
cnedoeams Hpu 6bINOAHeHLL pabom

Oyenxa rxauwecmea opmanuzayuil NOCMAGIEHHBIX 3A0ad 6 COONEeNICMELL C
mpeboBaHUSAMLL NEXHUYECKO20 3A0AHUSA Wil OPY2UX NPUHAMBIX @ Op2aHU3 Ayl
HOPMANI6H bIX OOKYMEHIN 08

Oyenxa xavecmea anzopummu3aiuill NOCNAGIEHHBIX 3a0ay € cOONIGenICINalll
MpeboeaHUAMIL NEXHUYECKO20 3A0AHUSA Wil OpYeUX HPUHAMBIX @ Op2aHU3ayiLL
HOPMAN6H bIX OOKYMEHINO0E8

Omeemut Ha eonpocsl U NPeONoHCeHUs VYACMHUKOE AHATUMUYECKOIl 2pYInbl
npoexma

Hocnuiceniie coenautenuil ¢ enaoensyami pecypcog o @vloelleHlil pecypcoe 0na
GHINONHEHUS AHAIIMLYECKUX pabon € npoexme

Cnocooen IphekmusHo npumeHaAms @RZOpUMMUYLECKUE U NPOZP AMMHbLE
peuleHun € odaacmu UHQOPMAUUOHHO-KOMMYHUKAYUOHHBIX MEXHOA0UIL, a
maxsice yuacmeo6ams 6 UX NPOEKMUPOSAHUN U P a3p Ad omke

3uaem u npumeHAaem co6pemeHHble MEXHOI0UU 6bIN0IHEHUA DA O O

cozdanur (moduguxauuu) u conpoéeoxcoeruro HC
Bozmooichocniu cywecmeyiougeti npo2pamMmH o-nexHueckotll apximexmypsl
Bosmooicnocmiu  cogpemenHblx 1l NEPCHEeKMUEHBIY  Cpeocme  paspabomkii
HPOPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie
Memooonoauu paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Memooonoeu: u mexnonozut HPOEKMUP OBAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoauu  evinonHenus pabom no  co30anuio  (Moougurayui) u
conpoeodicoeruio HC
Hucmpymenmesl 11 Menoost HpogeodeHUs ayounioe kavecnea
OcHoBbl cOGPeMeHHBIX ONePaljLIOHH bIX CliCTeM
Cogpemennviii omeuecmeennbiil 1 3apybedcHvlii onsvim 6 Hpogeccllon ansHotl
OesmenvHocmil
Memoowt u npuemvl anzopummizariiil NOCMAGIEHHBIX 3A0ay
Ipozpammuvie npoOykmsl 015 2paguUecKo20 OMobpaXiceHiis aizopunmos
Boibpannviii 23v1k NpOZPAMMUP0BAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUS HA
9NIOM 53bIKe
Homayuu u npocpammusie npooykmst 01 2paguueckozo omoopaxcemtis
anzopummoe
Komnonenmovt  npozpammno-mexHuveckux  apxumexmyp,  cyujecmeymnoujiie
HPUTONCEHUS U LUHMepeiicol 63aUMOO0eticnEls ¢ HuMiL
Texnonoauu npozpammupoeaniis
Ocobennocmu vlOpaHHoil cpedsl NP O2PAMMUP OBAHLIS



Ymems

Bnaoems

HIIK-3.2

3Hams

Hopmamuenvie Ooxymenmul, onpedenswowue mpeboganus K o@opmieHuo
NpOPAMMH 020 KOOA

Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii

Hcnonv3oeamv memoou 1 npuemsl aizopummu3aljLil NOCHIaGeHHyIX 3a0ay
Henonvz06ams npozpammuvie npooykmsl 015 2paguueckozo omoopaxicemiis
aneopummos

Ipumensms cmanoapmmsie aizopunmsl 8 COONEENCMEYIOuLX obnacmsax
Iucams npozpammmbiii KOO Ha ELIOPAHHOM A3bIKE NP OZPAMMUP OBAHUS
Henonv306ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiue Mupogsle NPaxmuKiL 0hopmieHiiss HpoZPAMMHOZ0 K0Od
Hcnonvzoeamv 603MOACHOCHIU UMeIOUjeiics MexXHUYecKoll Wil NpopamMmMHOl
apxumexmypuot

Ilpumensms KOMIEKMUGHYIO CPeOy paspabomxil NPoZPamMMHO20 obecneyeHus i
cucnemy KOHMpOons eepculil

Onpedenenue cmanoapniog 6 obnacmi Kayecmed, KOMOPbIM Heobxo0umMo
cnedoeams Hpil 6bINONHeHULL pabom

P aspabomxa peznamenniog no ynpaeneHitio xavecneom

Coenacoeaniie pez2namennog no ynpaeneuiio Kade cneom ¢ 3auHmepeco8aHH bimil
CIMOpPOHAMLL

Oyenxa xavecmea u 3¢ pexmuernocniiL HpozpamMmHozo Kood

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie 1 obeyxcoentie Niana aHamumudeckux pabom

Omeemsl Ha @oNPOCHl U NPeONONHCeHUSs VUACHIHUKOE AHAMUNIUYeCKOll 2pynnbl
npoexma

3Haem  KOMNOHEHMblI  CO6PEMEHHBIX  NPOZPAMMHO-MEXHUYECKUX
apxumexkmyp, IQPexmueHo npumeHsem Mmemoost U npUeMbl
a1ZopummMu3 ayuu
Bozmooichocniu cywecmeyiougeti npo2pamMmH o-nexHueckotll apximexmypsl
Bosmooicnocmiu  cogpemenHblx 1l NEPCHEeKMUEHBIY  Cpeocme  paspabomkii
HPOPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie
Memooonoauu paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Memooonoeu: u mexnonozut HPOEKMUP OBAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoauu  evinonHenus pabom no  co30anuio  (Moougurayui) u
conpoeodicoeruio HC
OcHo8bl cO6PeMeHHbIX ONePaljLIOHHbIX CLCTeM
Cogpemennuiii omeuecmeennbiii u 3apybedicHvlii onvim 6 Hpopecclon ansHotl
OesmenvHocmu
Memoowt u npuemsvt anzopummizayiitl NOCMAGIEHHbIX 3A0ay
Ipozpammusie npoOykmsl 015 2paguuecko20 omobpaxiceHiis aieopummos
Cmarnoapmmvsie aneopummbst 1 001acH UX NPUMEHEH1Is
Boibpannviil 361K NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL HA
9NIOM 53bIKe
Homayuu u npocpammusie npooykmst 01 2paguueckozo omoopaxcemtis
anzopummoe
Komnonenmovt  npozpammno-mexHuveckux  apxumexmyp,  cyujecmeymnoujiie
HPUTONCEHUS U LUHMepeiicol 63aUMOO0eticnEls ¢ HuMiL
Texnonoauu npozpammupoeaniis
Ocobennocmu vlOpaHHoil cpedsl NP O2PAMMUP OBAHLIS



Ymems

Bnaoems

HIIK-3.3

3Hams

Hopmamuenvie Ooxymenmul, onpedenswowue mpeboganus K o@opmieHuo
NpOPAMMH 020 KOOA

Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii

Hcnonv3oeamv memoou 1 npuemsl aizopummu3aljLil NOCHIaGeHHyIX 3a0ay
Henonvz06ams npozpammuvie npooykmsl 015 2paguueckozo omoopaxicemiis
aneopummos

Ipumensms cmanoapmmsie aizopunmsl 8 COONEENCMEYIOuLX obnacmsax
Iucams npozpammmbiii KOO Ha ELIOPAHHOM A3bIKE NP OZPAMMUP OBAHUS
Henonv306ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiue Mupogsle NPaxmuKiL 0hopmieHiiss HpoZPAMMHOZ0 K0Od
Hcnonvzoeamv 603MOACHOCHIU UMeIOUjeiics MexXHUYecKoll Wil NpopamMmMHOl
apxumexmypuot

Ilpumensms KOMIEKMUGHYIO CPeOy paspabomxil NPoZPamMMHO20 obecneyeHus i
cucnemy KOHMpOons eepculil

Onpedenenue cmanoapniog 6 obnacmi Kayecmed, KOMOPbIM Heobxo0umMo
cnedoeams Hpil 6bINONHeHULL pabom

P aspabomxa peznamenniog no ynpaeneHitio xavecneom

Coenacoeaniie pez2namennog no ynpaeneuiio Kade cneom ¢ 3auHmepeco8aHH bimil
CIMOpPOHAMLL

Oyenxa xavecmea u 3¢ pexmuernocniiL HpozpamMmHozo Kood

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie 1 obeyxcoentie Niana aHamumudeckux pabom

Omeemsl Ha @oNPOCHl U NPeONONHCeHUSs VUACHIHUKOE AHAMUNIUYeCKOll 2pynnbl
npoexma

Sppexmusno npumensem cyujecmeyrouiie npozpammHsle peuieHus U
uHmep heiicol 63aUMO0eicCmeUs ¢ HUMU 6 00J1achii UHYOpMAayULOHHO-
KOMMYHUKAUUOHHBIX MEXHOI0ZUIL
Bozmooichocniu cywecmeyiougeti npo2pamMmH o-nexHueckotll apximexmypsl
Bosmooicnocmiu  cogpemenHblx 1l NEPCHEeKMUEHBIY  Cpeocme  paspabomkii
HPOPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie
Memooonoauu paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Memooonoeu: u mexnonozut HPOEKMUP OBAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoauu  evinonHenus pabom no  co30anuio  (Moougurayui) u
conpoeodicoeruio HC
OcHo8bl cO6PeMeHHbIX ONePaljLIOHHbIX CLCTeM
Cogpemennuiii omeuecmeennbiii u 3apybedicHvlii onvim 6 Hpopecclon ansHotl
OesmenvHocmu
Memoowt u npuemsvt anzopummizayiitl NOCMAGIEHHbIX 3A0ay
Ipozpammusie npoOykmsl 015 2paguuecko20 omobpaxiceHiis aieopummos
Cmarnoapmmvsie aneopummbst 1 001acH UX NPUMEHEH1Is
Boibpannviil 361K NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL HA
9NIOM S3bIKe
Komnoneumst  npozpammuo-mexHudeckux — apxumexmyp,  cyujecmeymoujiie
HPULONHCEHUS U UHMepeiicsl 63auUMOO0eticIEls ¢ HUMIL
Texnonoauu npozpammupoeaniis
Ocobennocmu evlOpaHHoil cpedsl NP O2PaAMMUP OGAHLIS
Hopmamuenvie Ooxymenmul, onpedensioujue mpeboganus K o0@opmieHuo
HNPOSPAMMHO20 K00a



Yuems

Bnaoems

Buipabamvieams sapuanmet peanuzayuu mpeboeariiii

Hcnonvzoeamv memooul 1 npuemsl ai2opummu3aljLil NOCH1a6eHHyIX 3a0ay
Henonvz0eams npoepammuvie npooykmsl 015 zpaguyeckozo omoopaxicemtis
anzopummos

Ipumensms cmanoapmmvie aizopunimMsl 6 COONEENCMEYIouLX obacmsax
Tucams npozpammmsiii KOO Ha GLIOPAHHOM 3bIKE HPOZPAMMUP OGAHLIS
Henonvz06ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiue Mupogsie NPaxmuKiL OQopmieHiss HpOZPAMMHOZ0 KOOd
Hcnonvzoeamv 603MoicHOCTIL UMelOUjeiics MeXHUYecKOoll Wil NpopamMmMHoOl
apxumexmyp vl

Ipumensims KoOMIEKMUEGHYIO CPedy paspabonikil NPoPaAMMHO20 0becneyeHus i
cucniemy KOHMpOons eepcuil

P aspabomxa peznamenniog no Yynpaenexuio Kavecnéom

Coeznacosaniie peenamennos no ynpaegieHo KaiecimeoMm ¢ 3auUHN1epeCcO8aHH bIMLL
cMopoHamu

Oyenxa xavecmea i 3 pexmueHocniiL NP 0ZPaAMMHOZ0 K0Oa

Peoaxmupoeaniie npoepammuozo xooa

CooTBeTcTBHE 0a30BOMY _ VPOBHK) OCBOSHHS KOMIIETEHIMHII  IUIAHHPYEMBIM
pesyibTaTaM 00y4YeHH H KPHTEPHSIM HX OI[eHHBAHHU S (OI[EHKA: XOPOIIIO):

OIIK-4

HOIIK-4.1

3Hams

Ymems

Cnocoden KOMOMHHPOBATH H aJanTHPOBATh cyliecTBYIOIHE
HH(OPMANIOHHO-KOMMYHHKAINMOHHbIE TEXHOJIOTHH VISl pellleHHsl 32434 B
o0jacTH mnpodeccHOHANbHOI  /IeATEJLHOCTH € Y4YeToM TpebdoBaHHIl
HH}pOPMANIOHHOI 0€30IIACHOCTH
Ocyuiecmeénaem 000CHOB6AHHbLIL 6vl00p uH@popmayuoHHo-
KOMMYHUKQUUOHHbBLIL MEXHOJI0ZUI NpU peuieHuu 3adauu 6 odaacmu
npogeccuoHaIbLHO 0eamesibHoCmu
Bozmooichocniu cywecmeyiougeti npo2pamMmH o-nexHueckotll apximexmypsl
Bosmooicnocmiu  cogpemenHblx 1l NEPCHEeKMUEHBIY  Cpeocme  paspabomkii
HPOPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie
Memooonoauu paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Cmarnoapmut 6 obnacmu kauecmea, npuMeHuUMble Kk npeomMemuoil obnacmiui
Bozmosicnocmu HC
Texunonoouu  evinonHenus pabom no  co30anuilo  (Moougpurayui)  u
conpoeodicoeriio HC
OcHoBbl cOGPeMeHHBIX ONePaljLIOHH bIX CliCTeM
Cogpemennviii omeuecmeennbiil 1 3apybedcHvlii onsvim 6 Hpogeccllon ansHotl
OesmenvHocmil
Memoowt u npuemvt anzopummizariiil NOCMAGIEHHBIX 3A0ay
Cmarnoapmmsie anzopummbst 1 001acH UX NPUMEHEH1Is
Memooonoeuu paspabomxu npopammnozo obecneyeniis
Komnonenmovt  npozpammno-mexHudeckux  apxumexmyp,  cyujecmeyroujie
HPLULONCEHUS 1 LUHmMepeiicsl 63aUMOO0eiicn6Us ¢ HUMLL
Texnonoauu npozpammupoeaniis
Ocobennocmu v10paHHoil cpedsl NP O2PaAMMUP OGAHIIS

IIpoeooums ananus ticnonHenus npeboearitii
Buipabamuvieams eapuanmot peantzaiuil mpebogariiii
Hcnons30eams memoost u npremsvl aneopummuzayiill NOCAeleHHbIX 3a0ay



Bnadems

HOIIK-4.2

3Hams

Ymems

Tucams npozpammmbiii KOO HA GLIOPAHHOM A3bIKE NP OZPAMMUP OGAHLS
Ilpumensms  HOpmamueHvie OOKVMEHNbl, onpedenswouue mpebosaniss K
O OpMIEHIO NPOZPAMMHO20 KOOA

Hcnonvzoeamv 603MoACHOCHIL UMetOUueiicsa MeXHUYecKOoll Wil NpopamMmHoli
apxumexnyp ol

Coznacoeantiie mpeboesaniiil K HpOPAMMHOMY obecneuentiio c
3AUHMEPeCcOBAHH bIMLL CINOP OHAMLL

Onpedenenue cmanoapmog 6 obnacmii Kayecmed, KOMOpbvIM Heobxooumo
cnedoeams Npii 6bINOAHe L pabom

Oyenxa xauecmea popmanuzayuy HOCMAGIEHHBIX 300a4 6 COOMEeNICMELL C
MpeboBanHUSAMU NEXHUYECKO20 3A0AHUSA Wil OPY2UX HPUHSMBIX @ Op2aHL3ayiiLL
HOPMAN6H bIX OOKYMEHINO0E

Oyenxa xavecmea aizopummu3aifuili NOCNAGIEHHBIX 3a0ay 6 cOONIGenICINElll C
MpeboGaHUSAMLL NMEXHUYECKO20 3A0AHUSA Wil OPY2UX HPUHAMBIX 8 Op2aHU3ayuLL
HOPMAanii6HblX OOKYMEHIN 08

Omeemul Ha eonpocsl U NPeONoNCeHUs VYACHMHUKOE AHAMUMUYECKOll 2pVInbl
npoexma

Hocmuicenite coenautenuil ¢ enadenvlyamil pecypcog o evloelleHiill pecypcog 0
BHINONHEHUS AHAMUMIYECKUX pabont € npoexine

Iposooum  adanmauuuw  UHYOPMAUUOHHO-KOMMYHUKAUUOHHBIX
MEXHON0ZUIl npu peuieHun 3a0ay 6 odaacmu npogheccuoHaIbLHOU
oeamenbHocIMU ¢ yuemom — MIPedosaHUuil  UHQOPMAUUOHHOU
bezonacrocmu

Bozmooicnocniu cywecmeyiougeti npo2p amMmH o-nexHu4eckoll apxiimexmypsl

Bosmoosicnocnmiu  cogpemennblx 1l NEPCREKMUEHBIY  Cpeocme  paspabomxii

HPOPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie

Memooonoauu paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL

PO AMMUPOBAHUS

Cmarnoapmut @ obnacmu xkauecmea, npuMeHtmMble K npeomemuoil obnacmiu

Bozmosicnocmu HC

Texunonoouu  evinonHenus pabom no  co30anuilo  (Moougpurayui)  u

conpoeodicoeruiio HC

OcHoebl cO6PeMEeHHBIX ONePaljLIOHH bIX CliCTeM

Cogpemennuiii omeuecmeennsviil 1 3apybedcHvlii onsvim 6 Hpogeccllon ansHotl

OesmenvHocmil

Memoowt u npuemvt anzopummizariiil NOCMAGIEHHBIX 3A0ay

Cmarnoapmmsie aneopummst 1 001acm UX NPUMEHeH1Is

Memooonoeuu paspabomxu npopammnozo obecneyeniis

Komnonenmovt  npozpammno-mexHudeckux  apxumexmyp,  cyujecmeyroujie

HPLULONCEHUS 1 LUHmMepeiicsl 63aUMOO0eiicn6Us ¢ HUMLL

Texnonoauu npozpammupoeaniis

Ocobennocmu v16paHH oIl cpedsl NP O2PaAMMUP OGAHIIS

IIpoeooums ananus ticnonHenus npeboeariiii

Buipabamvieams eapuanmol peanuszaiui mpeboegariiii

Hcnonvzoeamv memooul 1 npremsl ai2opummu3aljuil NOCHIaneHHyx 3a0ay
Tucams npozpammmsiii KOO Ha ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Ipumensimo  HOpmamueHvie OOKYMEHMbl, oOnpedensiouue mpeboganis K
0 OpMAEHLIO NPOZPAMMHO20 KOOA



Bnaoems

HOIIK-4.3

3Hams

Yuems

Bnaoems

Hcnonvzoeamv 603MoicHOCHIL UMeOujeiicss MexXHUYecKoll Wil NpopaMMHOll
apxumexmypul

Coznacosaniie mpeboeantiil K HNpOPaMMHOMY obecneuentiio c
3AUHIMEPECOBAHH bIMLL CINOP OHAMIL

Onpedenenue cmanoapmoe ¢ obrnacmiu Kavyecmed, KOMOPbvIM HeobXoouUMo
cnedoeams Npii 6bINOAHeHUL pabom

Oyenxa rxauecmea opmanuzayuiil HOCMAGIEHHBIX 3A0a4 6 COOMEeNICMELULL C
mMpeboGaHUAMIL NEXHUYECKO20 3A0AHUSA Wil OPYeUX HPUHAMBIX @ Op2aHL3ayuLL
HOPMANE6H bIX OOKYMEHIN 08

Oyenxa xavecmea anzopummu3aiuill NOCNAGIEHHbIX 3a0ay 8 cOONIGenicmelil ¢
MpeboBanHUSAMU NEXHUYECKO20 3A0AHUSA Wil OpYeUX HPUHSMBIX @ Op2aHL3ayiiLL
HOPMAN6H bIX OOKYMEHINO0E

Omeemut Ha €onpocsl U NPeONoHCeHUs VYACMHUKOE AHATUMUYECKOll 2pVInbl
npoexma

Hocmuicenue coenautenuii ¢ enadenvlyami pecypcog o evloelleHlill pecypcoe o
GYINONIHEHUS AHAMUMLYECKUX pabont € npoexme

Cnocoben HCNONB306aMb P azuuHble UH@popmayuoHHo-
KOMMYHUKAUUOHHbIE MEXHON0ZUU 0711 peuieHusa 3adai 6 obdaacmu
npogeccuoHaIbHOil  deameibHOCMU ¢ yuemom  HipedosaHuil
UHpopmayuoHHOIL De3onacHocmu

Bosmoowcnocmu cyupecmeyiouyeti npo2p amMmH o-mexHu4eckoli apxumexmypsl

Bosmoosicnocnmiu.  cogpemennblx 1l NEPCReKMIEHbIY  Cpeocme  pazpabomkii

NPOSPAMMHBIX NPOOYKINOE, MEeXHUYeCKUX cpeoCnie

Memooonoeuu paspabomxu npozpamMmuozo obecneyenus i MexXHONo2ulL

PO AMMUPOGAH1S

Cmarnoapmut @ obnacmu kauecmea, NpUMeHuMble K npeomemuoii obaacmiu

Bozmosicrnocmu HC

Texunonoouu  evinonHenus pabom no  coz0anuilo  (Moougurayui)

conpoeodicoeruio HC

OcHo8bl cOGPeMEeHHbIX ONePaljLIOHHbIX CLCTIeM

Cogpemennviii omeuecmeennsiii u 3apybedxcHvlii onsim 6 Npopeccilon ansHoll

OesimenvHocmu

Memoows u npuemvt anzopummiizayuil NOCMAGIEHHBIX 3A0ay

Cmarnoapmmsie anzopummst 1 001acmil UX HPUMEHeH1Is

Komnoneumst  npozpammuo-mexHudeckux — apxumexmyp,  cyujecmeymoujiie

HPULONCEHUS U UHMepeiicol 63auUMOO0eticIels ¢ HuMiL

Texnonoauu npozpammupoeaniis

Ocobennocmu evlOpaHHoil cpedsl NP O2PaAMMUP OGAHLIS

IIpogooums ananus ucnonHenus npeboeariiii

Buipabamvieams eapuanmot peanuzaui mpeboegariiii

Hcnonv3oeamv memooul 1 npriemsl ai20pUNIMU3aLjLill NOCHIAGTEHHbIX 3a0ay
Tucams npozpammmsiii KOO HA ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Ilpumensimo  HOpmamueHvie OOKYMEHMbl, oOnpedensiouue mpeboeaniis K
0 OpMAEHLUIO NPOZPAMMHO20 KOOA

Hcnonvzoeamv 603MoiCHOCHIU UMeOujeiics MexXHUYecKoll Wil NpopamMmHoll
apxumexmyp vl

Coznacosaniie mpeboeantiil K HNpOPaMMHOMY obecneuentiio c
3AUHMEPEeCOBAHH bIMLL CIILOP OHAMUL



IIK-3

HIIK-3.1

3Hams

VYuems

Onpedenenue cmanoapmoe ¢ obrnacmiu Kavyecmed, KOMOPbvIM HeobXoouUMo
cnedoeams Hpii 6bINOAHeHUL pabom

Oyenxa rxauecmea popmanuzaiiul HOCIAGIEHHBIX 3A0a4 € COOMEeNICMELL C
mpeboGaHUAMIL NEXHUYECKO20 3A0AHUSA Wil OpYeUX HPUHAMBIX @ Op2aHU3ayilL
HOPMANE6H bIX OOKYMEHIN 08

Oyenxa xavecmea anzopummu3aiuil NOCNAGIEHHbIX 3a0ay 8 cOONIGenicielil ¢
MpeboBaHUAMLL NEXHUYECKO20 3A0AHUS Wil OPY2UX HPUHAMBIX @ Op2aHL3ayuLl
HOPMAN6H bIX OOKYMEHINO0E

Omeemut Ha €onpocsl U NPeONoHCeHUs VYACMHUKOE AHATUMUYECKOll 2pVInbl
npoexma

Hocmuicenite coenautenuil ¢ enadenvramil pecypcog o evloelleHill pecypcoe 0a
BYINONIHEHUS AHAMUMILIYECKUX pabont € npoexme

Cnocoden 3I(ppexmusHo npumeHAms anzopummuieckue U HPoOZPAMMHbBLE
peuieHun 6 odnacmu UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02UI, a
MAKHce yUacmeosams 6 UX NPOEeKmMupo6anuul U p azp ap omxe

3naem u npumeHaem cospemeHHble IMEeXHOIL0ZUU 6bIN0IHEHUA Pad Om no

cozdanurw (moduguxkauuu) u conpoeoxcoeruw HC
Bosmooicnocmu cywecmeyiougeti np o2p amMmH O-1exHU4ecKoll apXumexnypsl
Boszmooicnocmiu  cogpemennblx U HEPCHEKMUEGHBIY  CPeOcme paspabomkii
NPOZPAMMH bIX NPOOYKINOG, NeXHUYeCKUX Cpeocne
Memoodonoeuu paspabomxu npozpammuozo obecneyenus U MeXHONO2ULL
PO AMMUPOBAHUS
Memoodonozu u mexnonoaut NP OEKMUP OBAHUS 1 LICHONb308AHUSA OA3 OAHHBIX
Texunonoouu  evinonHenus pabom no  coz0anuilo  (Moougurayui)
conpoeodicoeruio HC
Hucmpymenmeol 11 Menooust npoeedeHUs ayoumoe kavecnea
OcHoebl coO6PeMeHHbIX ONepaljLIOHH bIX Clicem
Cogpemennuiii omeuecmeennsiii 1 3apybedxcHvlii onsvin 6 HpopeccloH ansHoil
OesimenvHocmu
Memoow u npuemvt anzopummuzayiitl NOCMAGIEHHBIX 3A0ay
Ipozpammusie npoOykmvl 015 2paguuecko2o omobpaxiceHiis aieopummos
Buibpannuiil 2361k npopamMmiupo8anis, 0cobeHHOCMiL HPOoZPAMMUPOBAHUS HA
9NIOM 53bIKe
Homayuu 1 npocpammiusie npooykmst 01 2paguueckozo omoopaxicemtis
anzopummoe
Komnoneumst  npozpammuo-mexHudeckux — apxumexmyp,  cyujecmeymoujiie
HPULONCEHUS U UHMepeiicol 63auUMOO0eticIels ¢ HuMiL
Texnonoauu npozpammupoeaniis
Ocobennocmu evlOpaHHoil cpedsl NP O2PaAMMUP OGAHLIS
Hopmamuenvie Ooxymenmul, onpedensioujue mpeboganus K o@opmieHuo
NPOSPAMMHO20 K00d

Buipabamvieams eapuanmel peanuzaijui mpeboeariiii

Hcenonv3oeamv memooul 1 npuemsl ai2opummU3aljLil NOCHIAGIeHHbIX 3a0ay
Henonvz0eams npoepammuvie npooykmsl 015 zpaguyeckozo omoopaxicemtis
anzopummos

Ipumensms cmanoapmmvie aizopunMsl 8 COONEEMCIEYIOuLX 0bnacmsax
Tucams npozpammmsiii KOO Ha ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonvz06ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiue Mupogsie NPaxmuKiL 0QopmieHiss HpoZPAMMHOZ0 KOOd



Bnaoems

HIIK-3.2

3Hams

Yuems

Hcnonvzoeamv 603MoicHOCHIL UMeOujeiicss MexXHUYecKoll Wil NpopaMMHOll
apxumexmyp vl

Ipumensims KOMIEKMUGHYIO CPeOy paspabomxil NPOPAMMHO20 0becneyeHus i
crcniemy KOHMpOonsa eepculil

Onpedenenue cmanoapmoe ¢ obrnacmiu Kavyecmed, KOMOPbvIM HeobXoouUMo
cnedoeams Hpil 6bINOIHeHUL pabom

P aspabomxa peznamenniog no yupaeneHiio kavecneom

Coenacoeariie pe2namennog no ynpaeneniio Kaie cneom ¢ 3auHmepeco8aHH bimil
CIMOpoHamiL

Oyenxa xavecmea u 3 GexmuerHocniiL NP oZPamMmHozo Kood

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie u obcyxcoentie Niana aHanuimudeckux pabom

Omeemusl Ha oNpocwvl U NPeONOoNHCeHUs VUACHIHUKOE GHAMUMUYeCKOll 2pynnsl
npoexma

3Haem  KOMNOHEHMbI  CO6PEMEHHBIX  NPOZPAMMHO-HIEXHUUECKUX
apxumexkmyp, IQQexmueHo npumeHsem Memoost U npUeMbl
AIZOpUMMU3 AYUU
Bosmooicnocmii cyupecmeyiouyeii npo2pamMmH o-1mexHu4eckotl apXumexmypsl
Bosmooicnocmit  cogpemenHblx 1 NEPCHeKMIEHbIX  Cpeocme  paspabomkii
NPO2PAMMHBIX NPOOYKINNO0E, MEeXHIUYeCKUX cpeocnie
Memooonocuu  paspabomxu npopamMmHozo obecneyeHus U MexXHONOo2ulL
NPOSP AMMUPOCAHUS
Memoodonozu u mexnonoaut HPOEKXMUP OBAHUS 1 LICHONb308AHNSA OA3 OAHHBIX
Texunonooauu  evinonHenus pabom no  coz0anuilo  (Moougurayui)  u
conpoeodicoeruio HC
OcHoebl coO6PeMeHHbIX ONepaljLIOHH bIX Clicem
Cogpemennuiii omeuecmeennsiii 1 3apybedxcHvlii onsvin 6 HpopeccloH ansHoil
OesimenvHocmu
Memoow u npuemvt anzopummuzayiitl NOCMAGIEHHBIX 3A0ay
Ipozpammusie npoOykmvl 015 2paguuecko2o omobpaxiceHiis aieopummos
Cmarnoapmmsie anzopummbst i1 001acmil UX HPUMEHeH1Is
Buibpannuiil 361K NpOZPAMMUP 0BAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL Ha
9MOM 3bIKe
Homayuu u npocpammiuvie npooykmst 01 2paguueckozo omoopaxcemtis
anzopummoe
Komnonenmovt  npozpammro-mexHuyeckux  apxumexmyp, cyujecmeyioujie
HPUTONCEHUS 1L UHMepeiichl 63aUMOO0eiicIELs ¢ HUMLL
Texnonoauu npozpammupoeaniis
Ocobennocmu 6v10paHH oIl cpedsbl NP O2PAMMUP OBAHLIS
Hopmamuenvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHio
HPOSPAMMHO20 K00d

Buipabamvieams eapuanmot peanuzauil mpebogariiii

Hcnonv3oeamv memooul 1 npuemsl ai20pummMu3ayLil NOCHIAGeHHyIX 3a0ay
Henonvz06ams npocpammuvie npooykmsl 015 zpaguiueckozo omoopaxcemiis
aAneopummos

Ipumensims cmanoapmmsie aizopunmsl 6 COONEENCIMEYIouLX obiacmsax
Tucams npozpammmsiii KOO HA ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonv306ams evlbpanuyio cpedy npozpammupoeantis

Ipumensme nyuuiie Mupoesie NPaxmuKi OQopMIeHis HPOZPAMMHOZ0 KOOA



Bnaoems

HIIK-3.3

3Hams

Yuems

Hcnonvzoeamv 603MoicHOCHIL UMeOujeiicss MexXHUYecKoll Wil NpopaMMHOll
apxumexmyp vl

Ipumensims KOMIEKMUGHYIO CPeOy paspabomxil NPOPAMMHO20 0becneyeHus i
crcniemy KOHMpOonsa eepculil

Onpedenenue cmanoapmoe ¢ obrnacmiu Kavyecmed, KOMOPbvIM HeobXoouUMo
cnedoeams Hpil 6bINOIHeHUL pabom

P aspabomxa peznamenniog no yupaeneHiio kavecneom

Coenacoeariie pe2namennog no ynpaeneniio Kaie cneom ¢ 3auHmepeco8aHH bimil
CIMOpoHamiL

Oyenxa xavecmea u 3 GexmuerHocniiL NP oZPamMmHozo Kood

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie u obcyxcoentie Niana aHanuimudeckux pabom

Omeemusl Ha oNpocwvl U NPeONOoNHCeHUs VUACHIHUKOE GHAMUMUYeCKOll 2pynnsl
npoexma

S pexmueno npumensem cyuiecmeyrouiie npozpammHble pelieHus u
uHmep heiicol 63aUMO0eUCmeUL ¢ HUMU 6 00aacmu UHPOpMAYUOHHO-
KOMMYHUKAUUOHHBIX HEXHOI0ZUIL
Bosmooicnocmii cyupecmeyiouyeii npo2pamMmH o-1mexHu4eckotl apXumexmypsl
Bosmooicnocmit  cogpemenHblx 1 NEPCHeKMIEHbIX  Cpeocme  paspabomkii
NPO2PAMMHBIX NPOOYKINNO0E, MEeXHIUYeCKUX cpeocnie
Memooonocuu  paspabomxu npopamMmHozo obecneyeHus U MexXHONOo2ulL
NPOSP AMMUPOCAHUS
Memoodonozu u mexnonoaut HPOEKXMUP OBAHUS 1 LICHONb308AHNSA OA3 OAHHBIX
Texunonooauu  evinonHenus pabom no  coz0anuilo  (Moougurayui)  u
conpoeodicoeruio HC
OcHoebl coO6PeMeHHbIX ONepaljLIOHH bIX Clicem
Cogpemennuiii omeuecmeennsiii 1 3apybedxcHvlii onsvin 6 HpopeccloH ansHoil
OesimenvHocmu
Memoow u npuemvt anzopummuzayiitl NOCMAGIEHHBIX 3A0ay
Ipozpammusie npoOykmvl 015 2paguuecko2o omobpaxiceHiis aieopummos
Cmarnoapmmsie anzopummbst i1 001acmil UX HPUMEHeH1Is
Buibpannuiil 361K NpOZPAMMUP 0BAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL Ha
9MOM 3bIKe
Komnonenmovt  npozpammno-mexHudeckux  apxumexmyp,  cyujecmeyroujie
HPLULONCEHUS 1 LUHmMepeiicsl 63aUMOO0eiicn6Us ¢ HUMLL
Texnonoauu npozpammupoeaniis
Ocobennocmu 6v1OpaHHoil cpedsl NP OZPaAMMUP OBAHLIS
Hopmamuienvie oOoxymeHnmul, onpedenswowue mpeboganus K o@opmieHio
NPO2PAMMHO020 K00a

Buipabamvieams eapuanmot peanuzaui mpeboegariiii

Hcnonv3oeamv memooul 1 npriemsl ai20pUNIMU3aLjLill NOCHIAGTEHHbIX 3a0ay
Hcenonvz06ams npoepammuvie Npooykmsl 015 2paguyeckozo omobpaxcemiis
aneopummos

Ipumensims cmanoapmmvle aizopunimsl 8 COONEENCMEYoujLx obnacmsax
Tucams npozpammmsiii KOO HA GLIOPAHHOM A3bIKE NP OPAMMUP OBAHLS
Henonvz306ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiie Mupogvle NPaxMuKLL 0QhopMIeHis HPOZPAMMHOZO0 KOOA
Hcnonvzoeamv 603MoACHOCHIL UMetOUueiicsa MeXHUYecKOoll Wil NpopamMmHoli
apxumexmyp ol



Bnaoems

Ipumensms KOMIEKMUGHYIO CPeOy pazspabomxil NPpoZPAMMHO20 0becneyeHus i
cricnemy KOHMpPOa eepculil

P aspabomxa peznamenniog no ynpaeneHisio xavecneom

Coenacoeariie pe2namennog no yNpaeneuilo Kaie cneom ¢ 3auHnepeco8aHH bimi
CopoHamiL

Oyenxa xavecmea i 3ppexmuenocmiL Hp oZpamMmHozo Kooa

Peoaxmupoeaniie npoepammuozo xooa

CooTBeTcTBHE MNPOJABHHYTOMY VPOBHI0 OCBOSHHS KOMIIETEHI[HMIT IUIaHHPYEeMBIM
pesynpraTaM o0yueHHS H KPUTEPHSAM HX OIleHHBAaHHS (OIleHKA: OTJIHMYHO):

OIIK-4

HOIIK-4.1

3Hams

Yuems

Bnaoems

Cnocoden KOMOHMHHPOBATH H aJanTHPOBATH CyliecTBYIOIHE
HH(OPMANNOHHO-KOMMYHHKANNOHHbIE TEXHOJIOTHH /YISl pellleHHsl 33434 B
odjacTH NpodeccHOHANbHON  JAeATEJHLHOCTH € Y4eToM  TpeDdoBaHHIl
HH}pOPMANHOHHOI 0€30IACHOCTH
Ocyuiecmeénaem 000CHOBAHHDBLIL 6b100p UH@popmayuonno-
KOMMYHUKAUUOHHbBLIL MEXHOJI0ZUI Npu pelleHuu 3adauu 6 odaacmu
npogeccuoHabHoil deamesibHOCIU
Bosmooicnocmii cyupecmeyiouyeii npo2pamMmH o-1mexHu4eckotl apXumexmypsl
Bosmooicnocmit  cogpemenHblx 1 NEPCHeKMIEHbIX  Cpeocme  paspabomkii
NPO2PAMMHBIX NPOOYKINNO0E, MEeXHIUYeCKUX cpeocnie
Memooonocuu  paspabomxu npopamMmHozo obecneyeHus U MexXHONOo2ulL
NPOP AMMUPOCAHUS
Cmarnoapmut ¢ obnacmu kauecmea, npuMeHumMble Kk npeomemuoii obnacmiui
Bozmosicnocmu HC
Texunonoouu  evinonHenus pabom no  coz0anuilo  (Moougpurayui)  u
conpoeodicoeruio HC
OcHoBbl cO6PeMeHHbIX ONePaljLIOHHbIX CLCHeM
Cogpemennuiii omeuecmeennviii 1 3apybedchvlii onsim 6 Npogecclon ansHoil
OesmenvHocimu
Memoowt u npuemsvt anzopummizayiitl NOCMAGIEHHbIX 3A0ay
Cmarnoapmmsie anzopummbst i1 001acmil UX HPUMEHeH1Is
Memooonoeuu paspabomxu npozpammnozo obecneyeniis
Komnonenmovt  npozpammio-mexHuyeckux  apxumexmyp, cyujecmeymoujiie
HPUTONCeHUS U LUHmMepeiicsl 63aUMOO0eticIels ¢ HUMLL
Texnonoauu npozpammupoeaniis
Ocobennocmu vlOpaHHoil cpedsl NP OZPaAMMUP O8AH1IS

IIpogooums ananus ticnonHenus nipeboeaHiii

Beipabamvieams eapuanmot peanuzayuil mpeboeariiii

Hcnonv3oeamv memoou 1 npuemsl aizopummu3aljLil NOCHIaGeHHyIX 3a0ay
Tucams npozpammmbiii KOO HA GLIOPAHHOM 3bIKE NP OZPAMMUP OBAHLS
Ilpumensims  HOpmamueHvie OOKYVMEHMbl, oOnpedensioue mpeboganiis K
0 OPMIEHLIO NPOZPAMMHO20 KOOA

Hcnonvzoeamv 603MoACHOCHIL UMetOUueiicsa MeXHUYecKOoll Wil NpopamMmHoli
apxumexmypot

Coznacoeaniie mpeboeaniii K NpopammHomy obecneuentiio c
3AUHMEPeCcOBAHH bIMLL CINOP OHAMLL

Onpedenenue cmanoapmog 6 obnacmil Kayecmed, KOMOpbIM Heobxooumo
cnedoeams Hpii 6bINOAHeHLLL pabom



HOIIK-4.2

3Hams

Ymems

Bnadems

Oyenxa xauecmea popmanuzayy HOCMAGIEHHBIX 300a4 6 COOMEeNICMELL C
MpeboBaHUAML NEXHUYECKO20 3A0AHUS Wil OPY2UX HPUHAMBIX @ Op2aHL3ayuLL
HOPMAN6H bIX OOKYMEHINO0E8

Oyenxa xavecmea aizopummu3aifuili NOCNAGIEHHBIX 3a0ay 6 cOONIGenICINElll C
MpeboGaHUSAMLL NMEXHUYECKO20 3A0AHUSA Wil OPY2UX HPUHAMBIX 8 Op2aHU3ayuLL
HOPMANEHbIX OOKYMEHIN 08

Omeemul Ha 60NPOCHL 1 NPEONONCeHUs VYACHIHUKOE AHATUMUYECKOIl 2PVINbl
npoexma

Hocmuicenite coenautenuil ¢ enadenviyami pecypcog o evloelleHiill pecypcog o
GBINONHEHUS AHAIUMYECKUX pabom € npoexine

Iposooum  adanmauuuw  UHYOPMAUUOHHO-KOMMYHUKAUUOHHBIX
MEXHON0ZUIl npu peuieHun 3a0ay 6 odaacmu npogheccuoHaIbLHOU
oeamensHOCMU ¢ ydemom = mpedosaHuil.  UHQOPMAUUOHHOU
oezonacrocmu

Bozmooicnocniu cywecmeyiougeti npo2p amMmH o-nexHu4eckoll apxiimexmypsl

Bosmoosicnocnmiu  cogpemennblx 1l NEPCREKMUEHBIY  Cpeocme  paspabomxii

NPOSPAMMHBIX NPOOYKINNO6, MEeXHUYeCKUX cpedcnie

Memooonoauu paspabomxu npopammuozo obecneyenus i MeXHONO2UlL

PO AMMUPOBAHUS

Cmarnoapmut @ obnacmu kauecmea, npuMeHtMble K npeomemuoil obnacmiu

Bozmosicnocmu HC

Texunonoouu  evinonHenus pabom no  coz0anuilo  (moougurayui)  u

conpoeodicoeruiio HC

OcHoebl cO6PeMEeHHBIX ONePaljLIOHH bIX CliCTeM

Cogpemennuiii omeuecmeennsiii 1 3apybedicHvlii onsvim 6 Npogpheccilon ansHotl

OesmenvHocmu

Memoowt u npuemvt anzopummizariiil NOCMAGIEHHBIX 3A0ay

Cmarnoapmmsie anzopummst 1 061acm UX NPUMEHeH1Is

Memoodonozuu paspabomxu npozpammnozo obecneyeniis

Komnonenmevl  npozpammuo-mexHudeckux — apxumexmyp,  Cyujecmeymoujie

HPLULONCEHUS 1 UHMepeiicsl 63aUMOO0eiicn6Us ¢ HUMLL

Texnonoauu npozpammupoeaniis

Ocobennocmu @vlOpaHHoil cpedsl NP OZPaAMMUP OGAHLIS

IIpoeooums ananus ticnonHenus npeboeariiii

Buipabamvieams eapuanmol peanuszaiui mpeboegariiii

Hcnonvzoeamv memooul 1 npuemst ai2opummu3alLil NOCNIaneHHyx 3a0ay
Tucams npozpammmsiii KOO Ha GLIOPAHHOM 3bIKE HPOZPAMMUP OGAHLS
Ipumensimo  HOpmamueHvie OOKYMEHMbl, oOnpedensiouue mpeboganis K
0 OpMAEHLIO NPOZPAMMHO20 KOOA

Hcnonvzoeamv 603MoicHOCTIL UMelOUjeiics MeXHUYecKOoll Wil NpopamMmMHoOl
apxumexmyp vl

Coznacosaniie mpeboeantiii K NpopamMmMHoMy obecneuentiio c
3AUHMEPeCcOBAHH bIMLL CIOP OHAMIL

Onpeodenenuie cmanoapnog € obrnacmil Kavyecmed, KOMOpbvM Heobxooumo
cnedoeams Npti 6bINOAHe L pabom

Oyenxa xauecmea popmanuzaiyuiil NOCHIAGIEHHBIX 3A0a4 € COOMEeniCMelil ¢
MpeboBaHUSAMLL NEXHUYECKO20 3A0AHUS Wil OpY2UX HPUHAMBIX @ Op2aHU3ayuiLL
HOPMAN6H bIX OOKYMEHINO0E



HOIIK-4.3

3Hams

Yuems

Bnaoems

Oyenxa xavecmea anzopummu3aiuil NOCNAGIEHHbIX 3a0ay 8 cOONIGenicielil ¢
MpeboBaHUAMLL NEXHUYECKO20 3A0AHUS Wil OPY2UX HPUHAMBIX @ Op2aHL3ayuL
HOPMAN6H bIX OOKYMEHINO0E8

Omeemut Ha €onpocsl U NPeONoHCeHUs VYACMHUKOE AHATUMUYECKOll 2pVInbl
npoexma

Hocmuicenite coenautenuil ¢ enadenvramil pecypcosg o evloelleHill pecypcoe 0a
GHINONIHEHUS AHAIIMLYECKUX pabon € npoexme

Cnocoben HCNONB306aMb P azuuHble UH@popmayuoHHo-
KOMMYHUKAUUOHHbIE MEXHON0ZUU 0711 peuieHua 3a0au 6 odnacmu
npogeccuoHaibHOi  deamebHOCMU ¢ yuemom  mpedosaHuil
UHpopmayuoHHOIL De3onacHocmu

Bosmoowcnocmu cyupecmeyiouyeti npo2p amMmH o-mexHu4eckoli apxumexmypsl

Bosmoosicnocmiu  cogpemennslx 1 NEPCHEKMUEHBIY  Cpeocme  paspabomkii

PO AMMHBIX NPOOYKINNOE, MEeXHUYeCKUX cpeocnie

Memooonoeuu paspabomxu npozpamMmuozo obecneyenus i MexXHONo2ulL

PO AMMUPOGAH1S

Cmarnoapmul ¢ obnacmu kauecmea, npUMeHUMble K npeomMemuoil obaacni

Bozmoscnocmu HC

Texunonoouu  evinonHenus pabom no  coz0anuilo  (Moougurayui)

conpoeodicoeruio HC

OcHoebl cogpeMenHbIX ONePaljlioOHHbIX CliCTeM

Cogpemennuiii omeuecmeennbiii u 3apybedicHvlii onvim 6 Hpopecclon ansHotl

OesimenvHocmu

Memoows u npuemvt anzopummiizayuil NOCMAGIEHHBIX 3A0ay

Cmanoapmmsie anzopummol i 061aCMIL UX NPUMEHeH1Is

Komnonenmovt  npozpammro-mexHuveckux — apxumexmyp,  cyujecmeymnoujiie

HPULONCEHUS U UHMepeiicol 63auUMOO0eticIels ¢ HuMiL

Texnonoauu npozpammupoeaniis

Ocobennocmu vlOpaHHoil cpedsl NP O2PAMMUP OBAHLIS

IIpogooums ananus ucnonHenus npeboeariiii

Buipabamvieams eapuanmot peanuzaui mpeboegariiii

Hcnonvzoeamv memoowl 1 npuemsl anzopunmMu3aljuil NOCN1agieHHsx 3a0ay
Tucams npozpammmsiii KOO Ha GLIOPAHHOM 3bIKE NP OZPAMMUP OBAHLS
Ilpumensimo  HOpmamueHvie OOKYMEHMbl, oOnpedensiouue mpeboeaniis K
0 OpMAEHLUIO NPOZPAMMHO20 KOOA

Hcnonvzoeamv 603MoicHOCHIL UMeOujeiicss MexXHUYecKoll Wil NpopaMMHOll
apxumexmypul

Coznacosaniie mpeboeantiil K HNpOPaMMHOMY obecneuentiio c
3AUHIMEPECOBAHH bIMLL CINOP OHAMIL

Onpedenenue cmanoapmog ¢ obrnacmiu Kayecmed, KOMOPbvIM HeobX00UMo
cnedoeams Np 6bINOAHeHLL pabom

Oyenxa rxauecmea opmanuzayuiil HOCMAGIEHHBIX 3A0a4 6 COOMEeNICMELULL C
mMpeboGaHUAMIL NEXHUYECKO20 3A0AHUSA Wil OPYeUX HPUHAMBIX @ Op2aHL3ayuLL
HOPMANE6H bIX OOKYMEHIN 08

Oyenxa xavecmea anzopummu3aiill NOCMAGIeHHbIX 3a0ay 8 cOONIGenICmeull ¢
MpeboBanHUsAMU NEXHUYECKO20 3A0AHUSA Wil OpYeUX HPUHSMBIX @ Op2aHL3ayiiLL
HOPMAN6H bIX OOKYMEHINO0E

Omeemut Ha €onpocsl U NPeONoHCeHUs VYACMHUKOE AHATUMUYECKOll 2pVInbl
npoexma



IIK-3

HIIK-3.1

3Hams

Yuems

Bnaoems

Hocmuicenite coenautenuil ¢ enadenvramil pecypcosg o evloelleHill pecypcoe 0a
GHINONIHEHUS AHAIIMLYECKUX pabon € npoexme

Cnocoden 3I(ppexmusHo npumeHAms anzopummuieckue U HPoOZPAMMHbBLE
peuieHun 6 odnacmu UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02UI, a
MaAKice yUacme06ams 6 UX NPOEKMUpo6anuul U p azp ap omxe

3naem u npumeHAaem co6pemeHHble MeEXHONL0UU 6bIN0IHEHUA DA O o

cozdanurw (moduguxkauuu) u conpoeoxcoeruw HC
Bosmooicnocmu cywecmeyiougeti np o2p amMmH O-1mexHU4ecKoll apXumexnypsl
Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMUEHbIX  Cpeocme  pazpabomkii
HPOSPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie
Memoodonoeuu paspabomxu npozpammuHozo obecneyenus U MeXHONO2ULL
PO AMMUPOBAHUS
Memooonoeut u mexnonozut HPOEKMUP OBAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoauu  evinonHenus pabom no  co30anuio  (Moougurayui) u
conpoeodicoeruio HC
Hucmpymenmeol 11 Menooust npoeedeHUs ayoumoe kavecnea
OcHoBbl cOGPeMeHHBIX ONePaljLIOHH bIX CliCTeM
Cogpemennuiii onmeuecmeennbiii 1 3apybedcHvlii onsvim 6 Hpogeccilon ansHotl
OesimenvHocmu
Memoowt u npuemvt anzopummuzayiiil NOCMAGIEHHbIX 3A0ay
Ipozpammuvie HpoOykmsL 015 2paguuecKo20 omobpajiceHiis aizopunmos
Boibpannviil 361K NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL HA
9NIOM 53bIKE
Homayuu 1 npocpammiusie npooykmst 01 2paguueckozo omoopaxicemtis
anzopummoe
Komnonenmovt  npozpammno-mexHuveckux  apxumexmyp,  cyujecmeymnoujiie
HPULONCEHUS U UHMepeiicol 63auUMOO0eticIels ¢ HuMiL
Texnonoauu npozpammupoeaniis
Ocobennocmu vlOpaHHoil cpedsl NP O2PAMMUP OBAHLIS
Hopmamuenvie oOoxymenmul, onpedenswouue mpeboganus K o@opmieHio
NPOSPAMMHO20 K00a

Buipabamvieams sapuanmet peanuzayuu mpeboeariiii

Hcnonvzoeamv memooul 1 npuemsl ai2opummu3aljLil NOCH1a6eHHyIX 3a0ay
Henonvz0eams npoepammuvie npooykmsl 015 zpaguyeckozo omoopaxicemtis
anzopummos

Ipumensms cmanoapmmvie aizopunimMsl 6 COONEENCMEYIouLX obacmsax
Tucams npozpammmsiii KOO Ha GLIOPAHHOM 3bIKE HPOZPAMMUP OGAHLIS
Henonvz06ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiue Mupogsie NPaxmuKiL OQopmieHiss HpOZPAMMHOZ0 KOOd
Hcnonvzoeamv 603MoicHOCTIL UMelOUjeiics MeXHUYecKOoll Wil NpopamMmMHoOl
apxumexmyp vl

Ipumensims KoOMIEKMUEGHYIO CPedy paspabonikil NPoPaAMMHO20 0becneyeHus i
cucniemy KOHMpOons eepcuil

Onpeodenenuie cmanoapnog € obrnacmil Kavyecmed, KOMOpbvM Heobxooumo
cnedoeams Npti 6bINOAHe L pabom

Paspabomxa peznamenniog no ynpaenenisio xavecneom

Coznacosantie peenamennos no ynpaeneHuo Kaiecmeom ¢ 3auUHN1epeco8anH bimil
cnmopoHamil

Oyenxa xavecmea i 3 GexmuerHocniiL Np oZpamMmHozo Kooa



HIIK-3.2

3Hams

Yuems

Bnaoems

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie u obeyxcoentie Niana aH amumudeckux pabom

Omeemsl Ha @oNPOCHl U NPeONONHCeHUSs VUACHIHUKOE AHAMUNIUYeCKOll 2pynnbl
npoexma

3Haem  KOMNOHEHMblI  CO6PEMEHHBIX  NPOZPAMMHO-MEXHUYECKUX
apxumexkmyp, IQPexmueHo npumeHsem Mmemoost U npUeMbl
anzopummu3 ayuu
Bosmooicnocmu cywecmeyiougeti np o2p aMMH O-1exHU4ecKoll apXumexnypsl
Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMUEHbIX  Cpeocme  pazpabomkii
HPOSPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie
Memoodonoeuu paspabomxu npozpammuHozo obecneyenus U MeXHONO2ULL
PO AMMUPOBAHUS
Memooonoeut u mexnonozut HPOEKMUP OBAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoauu  evinonHenus pabom no  co30anuio  (Moougurayui) u
conpoeodicoeruio HC
OcHoebl cogpeMenHbIX ONePaljlioOHHbIX CliCTeM
Cogpemennuiii omeuecmeennbiii u 3apybedicHvlii onvim 6 Hpopecclon ansHotl
OesmenvHocmu
Memoows u npuemvt anzopummiizayuil NOCMAGIEHHBIX 3A0ay
IIpozpammusie npoOykmsl 015 2paAPLUUecK020 OMOBPANCEHsL ANZOPUINMOE
Cmarnoapmmsie aneopummst 1 001acH UX NPUMEHEH1Is
Boibpannviil 361K NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL HA
9NIOM 53bIKE
Homayuu 1 npocpammiusie npooykmst 01 2paguueckozo omoopaxicemtis
anzopummoe
Komnonenmovt  npozpammno-mexHuveckux  apxumexmyp,  cyujecmeymnoujiie
HPULONCEHUS U UHMepeiicol 63auUMOO0eticIels ¢ HuMiL
Texnonoauu npozpammupoeaniis
Ocobennocmu vlOpaHHoil cpedsl NP O2PAMMUP OBAHLIS
Hopmamuenvie oOoxymenmul, onpedenswouue mpeboganus K o@opmieHio
NPOSPAMMHO20 K00a

Buipabamvieams sapuanmet peanuzayuu mpeboeariiii

Hcnonvzoeamv memooul 1 npuemsl ai2opummu3aljLil NOCH1a6eHHyIX 3a0ay
Henonvz0eams npoepammuvie npooykmsl 015 zpaguyeckozo omoopaxicemtis
anzopummos

Ipumensms cmanoapmmvie aizopunimMsl 6 COONEENCMEYIouLX obacmsax
Tucams npozpammmsiii KOO Ha GLIOPAHHOM 3bIKE HPOZPAMMUP OGAHLIS
Henonvz06ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiue Mupogsie NPaxmuKiL OQopmieHiss HpOZPAMMHOZ0 KOOd
Hcnonvzoeamv 603MoicHOCTIL UMelOUjeiics MeXHUYecKOoll Wil NpopamMmMHoOl
apxumexmyp vl

Ipumensims KoOMIEKMUEGHYIO CPedy paspabonikil NPoPaAMMHO20 0becneyeHus i
cucniemy KOHMpOons eepcuil

Onpeodenenuie cmanoapnog € obrnacmil Kavyecmed, KOMOpbvM Heobxooumo
cnedoeams Npti 6bINOAHe L pabom

Paspabomxa peznamenniog no ynpaenenisio xavecneom

Coznacosantie peenamennos no ynpaeneHuo Kaiecmeom ¢ 3auUHN1epeco8anH bimil
cnmopoHamil

Oyenxa xavecmea i 3 GexmuerHocniiL Np oZpamMmHozo Kooa



HIIK-3.3

3Hams

Yuems

Bnadems

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie u obeyxcoentie Niana aH amumudeckux pabom

Omeemsl Ha @oNPOCHl U NPeONONHCeHUSs VUACHIHUKOE AHAMUNIUYeCKOll 2pynnbl
npoexma

Sppexmusno npumensem cyujecmeyrouiie npozpammHsle peuieHus U
uHmep heiicol 63aUMO0eUCmEUL ¢ HUMU 6 00J1achii UHYOpMayULOHHO-
KOMMYHUKAUUOHHBIX MEXHOI0ZUIL
Bosmooicnocmu cywecmeyiougeti np o2p amMmH O-1exHU4ecKoll apXumexnypsl
Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMUEHbIX  Cpeocme  pazpabomkii
HPOSPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie
Memoodonoeuu paspabomxu npozpammuHozo obecneyenus U MeXHONO2ULL
PO AMMUPOBAHUS
Memooonoeut u mexnonozut HPOEKMUP OBAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoauu  evinonHenus pabom no  co30anuio  (Moougurayui) u
conpoeodicoeruio HC
OcHoebl cogpeMenHbIX ONePaljlioOHHbIX CliCTeM
Cogpemennuiii omeuecmeennbiii u 3apybedicHvlii onvim 6 Hpopecclon ansHotl
OesmenvHocmu
Memoows u npuemvt anzopummiizayuil NOCMAGIEHHBIX 3A0ay
IIpozpammusie npoOykmsl 015 2paAPLUUecK020 OMOBPANCEHsL ANZOPUINMOE
Cmarnoapmmsie aneopummst 1 001acH UX NPUMEHEH1Is
Boibpannviil 361K NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL HA
9NIOM S3bIKe
Komnonenmovt  npozpammio-mexHuyeckux  apxumexmyp, cyujecmeymoujiie
HPULONHCEHUS U UHMepeiicsl 63auUMOO0eticIEls ¢ HUMIL
Texnonoauu npozpammupoeaniis
Ocobennocmu vlOpaHHoil cpedsl NP OZPaAMMUP O8AH1IS
Hopmamuenvie ooxymenmui, onpedensiouue mpeboganus K o@opmieHuo
HNPOSPAMMHO20 K00a

Buipabamvieams eapuanmol peanuszaiui mpeboegariiii

Hcnonvzoeamv memooul 1 npuemst ai2opummu3alLil NOCNIaneHHyx 3a0ay
Henonvzoeams npocpammuvie Npooykmsl 015 Zpaguyeckozo omoopaxicemiis
anzopummos

Ipumensms cmanoapmmsle aizopunmMsl 8 COONEENICIMEYIOuLIX 0bnacmsax
TIucamv npozpammmsiii KOO HA ELIOPAHHOM 3bIKE NP OPAMMUP OBAHLIS
Henonv306ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuie Mupogsle NPAKMUKL OGOPMIEHLIS HPOZPAMMHOZ0 KOOd
Hcnonv3oeamv 603moicHOCHIL UMetoujeiics MexXHUYecKoll Wil npopammHoll
apxumexmyp vl

Ipumensms KOMIEKMUGHYIO CPeOy pazpabonikil NPoPaMMHO20 obecneyenus i
cucnemy KOHMpOonsa eepculil

P aspabomxa peznamenniog no yupaeneHiio kavecneom

Coenacoeariie pe2namennog no ynpaeneniio Kaie cneom ¢ 3auHmepeco8aHH bimil
CIMOpoHamiL

Oyenxa xavecmea t 3 GexmueHocmiL HpoZPaAMMHOZ0 K00a

Peoaxmupoeaniie npoepammuozo xooa



Tunosbie KOHTPOJIbHbIE 32JAHHSA HIH HHbIE MATEePHAJIbI, HE00X0HMbIe /151 OIEHKH
3HAHHMI, YMeHHil, HABLIKOB H (HJH) ONbITA JeSATeJbHOCTH, XAPAKTeEePH3YIOIIHX >TANbI
(opMHPOBAHIA KOMIIETEHIIHIl B Mpollecce 0OCBOEHHA 00pPa30BaTeIbHOI MPOrPaMMBbI

Tumnosbie TecToBbIE 33 JAHNA
1. Kaxasg CMO Ha3bIBaeTCS ITyaCCOHOBCKOI:

@]

@]
(@]
@]
@]

GI/G/1
Eo/Es/1
M/M/1
GI/M/1
M/G/1

2. VYkaxuTe HeoOXOTHMOE YCIIOBHE HaIIMYHA PECIICHIEA HHTCTPAIIbHOI'O YPAaBHEHH A JImHI:

@]

@]
(@]
(@]

Mt/Mo > 0
Mt/Mo < 1
M1t/Mo > 1
M7? — (M1)*)/Mo? > 1

3. Kaxkue n3 moarpagoB reoMeTpHYECcKOro rpada OTHOCSATCS K KIIacCy 3alpelTleHHBIX:

o 0O 0O 0 0 o

Ks
Pio
Starg
Cs
Kss
Cs

4. Kak H3MeHSeTCS O BpeMeHeM BEPOSITHOCTD CBSI3HOCTH I'pada MOOHIHHOI CeTH, Y3IIhI
KOTOPOII IMepeMeIAroTCs B 00IaCTH «TOPOACKIE KBapTalbl» B OJHOM HaIlTPaBIEHHH
(McKIIro4ast 00XO0/ IPETSTCTBHIA) € IIOCTOSHHOH CKOPOCTHIO:

@]

o 0 0 0 0

HE H3MEHSeTCS

HMEET TEPHOINYECKUI XapaKTep ¢ MOCTOSHHON aMIIITHTYIOMH
MOHOTOHHO YMEHBINIAETCS

HMEET MEPHOAMYECKHIT XapaKTeP ¢ YOBIBAIOIIEH aMIIUTY 0
HMMEET TIEPHOHYECKHIT XapaKTep ¢ BO3pacTarolel aMILIHTY L0
MOHOTOHHO BO3PACTaEeT, CTPEMSICH K IIPEJENbHOMY 3HaYeHHIO = 1.0

5. CpaBHHTE BIHSHIE aJlTOPUTMOB YIIPABIEHH S MOOHIIBHOIT CETHIO Ha OCHOBE
IIPOTHOZUPOBAHH S MOCTOB (A1)  Ha OCHOBE ITPOTHO3HPOBaHI yKciia pedep (A2). Kakue
YTBEPKIEHH S TIPABHIIbHBIE:

@]

Al sddexTiBHEE ITPH MATOM KOIHYECTBE Y3IIOB CETH B T€UEHHE OrPaHHYEHHOTO
BpeMeHH, 3aTeM Oomee 3¢ eKTHBHEIM CTaHOBHTCS A2

A2 s>ddexTuBHEE ITPH MAJIOM KOJIHYECTBE Y3IIOB B TeUeHHE HEOTPAHHYEHHOTO
BpEMEHHU

A2 sddexTuBHEE ITPH MAJIOM KOIHYECTBE Y3IIOB CETH B TE€YEHHE OrPaHHYEHHOTO
BpeMeHH, 3aTeM Oomee 3¢ eKTHBHEIM CTaHOBHTCS Al

Al sddexruBHee IpH OONBIIIOM KOIMYECTBE Y3TIOB CETH B TeUEHHE OrPAaHHYEHHOTO
BpeMeHH, 3aTeM Oomee 3¢ eKTHBHEIM CTaHOBHTCSI A2



TumnoBbie KOHTPOJIbHbIE 3aJaHHH

CozieprKaHie 3aJaHHS

O0paboTKa IOTOKA 3a{TaHHIl IIPOCTHIM CEPBEPOM

B BEIMMCIHTENBHYIO CHCTEMY ITOCTYIIAET IOTOK 3aJaHMil InStream. HTEpBan
BPEMEHH MeXKY MOCTYIUIEHHSIMA 3aJaHUil ¢ HOMepaMul | — | M { paBeH T; . 3aJJaHHE |
TpeOyeT BPpeMeHH G; IS ero 00pa0oTKH CepBEPOM S, IIPHYEM 3aJ[aHHEe IOITHOCTHIO
3aHUMAEeT BCE PECYPCHl BBIYHCIHTEILHOII CHCTEMBI ¢ Hayana ero oOpaboTKH H 0
OKOHYAHUS. 3alaHus, NPHXOMAIE B CHCTEMY B TO BPeMS, KOIJla CEPBEP 3aHST
00paboTKOil MpeABIAYIIX 3aJaHHii, CTaHOBATCI B odepeab (O6ydep) O,
Xapakrepuzyromyrocs ogHon w3 auciioina (FIFO, LIFO, RAND) u mnpeaensHoit
JUMHOH — BemH4MHOH Oydepa (IIPH TIONMHOI 3aHSITOCTH HAKOIMTENs 3a[aHHs
Tepsrorcs). OOpaOoTaHHBIE 3alaHHS OOpPa3yIOT BBIXOISIIUI M3 CHCTEMBI ITOTOK
OutStream (MHTEPBAIIbI BPEMEHH Me KTy BEIXOJSIIIMH 3aJaHHIMH O003HAYHM ;).
BemmymHeI T; M G; CUMTAIOTCS CITy4aiHBIMI, B3aHMHO HE3aBHCHMBIMH C (pYHKITH M
pactipezienneHnsa BepoarHocTer A(x) = P{T; < x} u B(x) = P{G; < x} COOTBETCTBEHHO.
Tpedyertcs:

PazpaboTaTh MaTeMaTHYECKYIO H HMHTAI[IOHHYIO MOJETH OITMCAHHBIX ITPOIIECCOB,
NIPOBECTH HCCIEJOBAHHE XaPAaKTEPHCTHK KOMIIBIOTEPHOH CHCTEMBI METOAO0M
HMHTAILIOHHOT'O MOJIETHPOBAHH.

Maremarnieckass MOAeNb JOIKHA TIPEACTABIATH COOOH COOTHOIIEHHS
(pexyppeHTHBIE  (OPMYJIBI, HEPAaBEHCTBA, YCIIOBHS) MEXIY  CITyYaifHBIMH
BEIMYHHAMHA, XapaKTePH3YIOIHMH BEIYHCIHTEIBHBIE TIPOIIECCHI.

VIMuTaniioHHass MOJENIh CTPOHMTCS HAa OCHOBE MATeMaTHYeCKOH MOJAETH H
peam3yeTcs B BHIAE IPOrPaMMbl Ha YHHBEPCAIBHOM S3BIKE IIPOTPAMMHPOBAHUSA
C/C++/C#/Tlackanb/Java. IIporpamma mgomikHa >¢eKTHBHO PacXoJOBaTh IaMITh
KOMIThIOTepa, 00NajiaTh yAOOHBIM HHTepdeiicoM TS BBOAA HCXOIHBIX JAHHBIX U
obecrieunBaTh IIOHSATHYIO BH3YAlIH3al[HIO PE3YITAaTOB (HeOONIbIIHE TaOMHIBI C
HMeHOBAHHBIMH CTPOKAMH H CTOIOI[aMH, Tpad K ). MICXOTHBIMHI TaHHBIMI SIBIISIFOT CSI
IapaMeTpsl, BXOASIHE B (OpMYIIHI UL paciipefieleHuit A(x) u B(x), a TakKe BpeMs
(cucreMHoe) T, B TeueHHE KOTOPOro paboTaeT cepBep, WM K — KOTHYECTBO 3aJaHHIt
TOTOKa, 00paOOTaHHBIX cepBepoM. lIpH BBOZE HCXOIHBIX JAHHBIX (ITTAPAMETPOB
pacIIpeJieNieH i) JOoIKeH OBITh OOecIieyeH KOHTPOIb CTAI[HOHAPHOIO PeXHMa (p =
Mo; /M1; < 1) QYHKIIHOHHPOBAHH S MOJIEIHPYeMOiT KOMITBIOTEPHOI CHCTEMEL.

Hccnenopanne, IPOBOAMMOE C IIOMOIIBIO MOJAEITHPOBAHUS, BKIIFOUAET
MOITy4YeHHe CIeRyIoNMX cBefleHmit: W(x) = P{®; < x} — QyHKIMS paclipeaerneHIs
BEPOSITHOCTEH BPEMEHH OXUIAHHSI (); B OYEpPeqU IIPOH3BOIBHOIO 3afjaHusd, L(n) —
pacIpelielieHHe BEPOSTHOCTEN JJMHBI ouepean, T.e. L(n) = P{mmiHa odepenu < n},
Pomxasa — BEPOSTHOCTh OTKa3a 3aJaHHI0 B OOCTYXHMBAHHH, Prpoctor — BEPOSTHOCTH
MPOCTOS CepBepa B IIPOM3BOIBHBIIT MOMEHT BpeMeHH 1, Puusy(x) — ¢yHKIRIL
pacrpeieTIeHN s BEPOATHOCTEI BpEMEHH HETIPEPBIBHOM 3aHSTOCTH cepbepa, Pidie(x) —
(byHKIIHS pacipe/IeTIeHI s BEPOSTHOCTEI BpeMEeHH HEeIPEPhIBHOTO IPOCTOS CEPBEPA.

CTpPYyKTYpHI MacIITaOUPYEMBIX CETEH
CeTh mTpejcTaBlieHa HeOPHEHTHPOBAHHBIM Tpadom. BapHaHTBI MacHITaGHPYeMBIX
rpadoB (m 1 n — MapameT pbl MaciTada rpada): J[Ba mapauieIbHBIX CBS3aHHBIX ITHKITA
2xCy , BEPIIMHEI Vi IIEPBOrO IIHKIIA CBS3aHBI peGpaMI ¢ BEPIIIHMHAMH U; BTOPOTO IHKJIA;
Pemetka R, n ; TopougamsHblii rpad Tory, 4 .
Kaxmaga BeplmiHa — cepep (MOmXOOHO 3alaHHIO 1), Ha KOTOPHBIH ITOCTYITAFOT
COOOIEHNT U3 COCeHHX BeplmHMH. CepBep B OTBET Ha IIOIyYeHHOE COOOINEHHE
TIOChUIAET COOOIIEHNS OJHOMY I HECKOIBKHM COCEISIM, HO MOKET M HHYETO He




OTChUIaTh. B HyIIeBOil MOMEHT BpeMEHH KaKJBbIil CeEpBEp IOCBIIAET OJHO COOOINEHHE

KaKJIOMY COCETY.

Harmicats TnpmioxkeHHe AT HCCIIEJOBAHHS XapaKTEPHCTHK KOMITBIOTEPHOH CETH,

TIPOBECTH MOJIENTHPOBAHHE MPoIecca (DYHKIFIOHHPOBAHUS CETH.

3 XapaKTepHCTUKN CBS3HOCTH OECITPOBOAHBIX CETEH.

J1 omHOPOJHOM OeCIIPOBOAHONH CETH IMapaMeTpaMH SBIIIOTCS h — KOJIHMYECTBO

Y3II0B; I' — PaJHyC YBEPEHHOIO IIpHEeMa/Ilepe/ladyll CHIHAlla KaXKIOoro y3la (pamiyc

KpyTa IMOKPBITHA); TUIOMIAAh 00MacTH S, B KOTOPOIT PaciioilokKeHb! y3IIbl ceTH; popma

obmactH S; a(x, y) — INIOTHOCTb pacIpefeleHHsI BEPOSTHOCTEH WIH A(X, Y) — QYHKIHS

pacIpe/ielIeHH s BEPOSITHOCTEH KOOPAMHAT Y3IIOB B 00IIacTH S.

Tpebyercs Haitth Pe(n, r, S) — BEpOATHOCTH CBSASHOCTH CETH KaK (PYHKIMIO

MapaMeTPOB N, I' H XapaKTEPHCTHK OONACTH S; CPeHHIT pa3Mep ITIaBHOH KOMITOHEHTHI

(11 HECBSI3HBIX CeTel); CpefHee KOIMYEeCTBO KOMIIOHEHT; CPEIHIOK0 CTElleHb

BEPIIHHEI (y371a); IPOLIEHT ITOKPBITHS CIIYYaitHOM CEThIO 0OIACTH S;

S — He orpannueHa; A(X, y) — IByMEPHOE HOPMAJIEHOE PACIIPe/IeNleH e ¢ ITapaMeTPOM

c. Uncmo yzmoB, 20 < n < 60. HaliTH BepOSTHOCTh CBSIBHOCTH KakK (PYHKI[HEO

MTapaMeTPOB n, I, @ TAKKE BEPOSITHOCTh CBSIBHOCTH KaK (hYHKIIMEO ITAPaMETPOB I' H G.

4 | BecrpoBOJIHBIE CETH B OOIIACTH C ITPETISTCTBHIMI.

3aaHne SBISIETCS MPOMOMKEHHEM 3a{aHUs 3, C JOIOTHUTEIBHBIMH Y CIIOBH SIMH.

CoxpaHsroTcs 0003HaYeHHS TapaMETPOB: N — KOMIYECTBO Y3II0B; I' — PAJHycC

YBEPEHHOT O ITpHeMa/TIlepelayll CHTHaIa KakKIoro y3ia (paanyc Kpyra IHOKPBITHS); S

— 00IacTh, B KOTOPOI PACIIOIOKEHHI Y3IIbI CETH.

CumTaercs, 4TO AT CBS3H MeXAY Y3IIaMH HCITONIB3YETCS PAIHOCHT HATl

CAaHTHUMETPOBOI0 HIM JlelnMeTpoBoro auarna3zoHa (WiFi, Bluetooth). ITpu sTom

3aKOHBI PACIIPOCTPAHEHHS CHI'HaJla JOCTATOYHO TOYHO COOTBETCTBYIOT 3aKOHAM

TeOMeTPHYECKOI ONTHKH, OOMIBIIIE ITpeIMeThl HaXOJSIIHECS Ha IIPSIMOIT,

MIPOXOJSINEH Uepe3 IBa y31a, MPENIICTBYIOT HEMOCPEACTBEHHOMY OOMEHY

HHpopMaITHel MeKIy STHMH y3IaMH. Bce y37Ibl ceTH HaXOAATCS BHE TTPETSTCTBHIA.

Omncanue 00NTACTH C ITPETISTCTBISIMHU:
B xpyrmoit oOmactH S pacronmoxkeHHs cerH, Iuromanero 100, Haxomsrcsa 5
KBaJIPAaTHBIX TIPETISTCTBHIL, KaXJoe IUIomanpio 4; VX guaroHamm IexaT Ha
pazmycax Kpyra S (paBHOMEPHO, Uepe3 72°), a OlHa U3 BEPIIHH KBaJpaTa JIEKNUT
Ha TpaHMIle Kpyra. Haiitm cpejiHee KOIHYECTBO CBS3HBIX KOMITOHEHT CETH H
CpelHeKBapaTHYHOE OTKIIOHEHHE 3TOr0 KONMHYyecTBa KaK (PYHKIIMH ITapaMeTPOB
n, r A7 5 pasHYHBIX 3HAYEHHI G.

Y3IIBL B OGIIACTH IEPEMEIAFOTCS 10 CITyYaiTHBIM TPAeKTOPHSIM.

Harmcats nproxeHue TS HCCIIeJOBAHI A MOJIETTH MOOIIIFHOH KOMIThFOTEPHOH CETH

U IIPEACTABUTE B OTYETE PE3YIIbTAThI HCCIIELOBAHTIAL.

5 | Jng momenu 3agaHus 4 pazpaboTaTh alTOPUTM YIIPABIIEHHS Y3IIaMH,

o0eCTIeYHBAFOIIHI MTOJIEP/KAHHE CBS3HOCTH KOMITBIOTEPHOI CETH, H ITPOBECTH

nccnegoBanne 3¢ eKTHBHOCTH ero paboTHl.

3adeTHO-3K3aMeHAIIHOHHbIE MAaTepHAJbI IS NPOMEXKYTOUHOH AaTTecTAlHH
(PK3aMeH)
Bonpock! 15l IOATOTOBKH K 3K3aMeHY
1. MaremaTHyeckoe OIHCaHHe ITOTOKOB cooOreHuii. [Totoku Ilamema. ITyaccoHoBcKkie
TIOT OKIL.
2. Cymneprno3uii MOTOKOB, pa3pekeHHe ITOTOKOB. lIpellebHbIe TeOpeMBl IS ITOTOKOB.
Bpemsa o6paboTki cooOIeHH .



s

CucteMbl MaccoBoro oocmyxuBaHHS (00paboTkn). OpHokaHallbHbIe cHcTeMbl GI/G/1.

HHuterpansHoe ypaBHeHHe JInHm. OOIee peleHue.

4. Ilyacconosckue CMO, SBHBIE pEIIEHHS.

5. HmurainoHHOe MOJIETTHPOBAHHE B aHAIM3e XapakTepucTHk CMO.

6. CraTtHcTHYecKas o0paboTKa pe3yJIbTaToB.

7. Tormonornu KOMITLIOTEPHBIX ceTeil. MacirabupyeMble TOITOIIOTHH.

8. Teoperuko-rpagoBble XapaKTEPHCTHKH MACIITaOHPYEMBIX TOITOJIOTHI.

9. IloToKH COOOIIEHMIT B CETSIX, CYIIEPIIO3HIIMH U Pa3peKeHIS II0TOKOB.

10. OtkpriThIE U 3aMKHYTEIE CMO.

11. AHam3 XapaKTepPUCTHK ITOTOKOB COOOITEHHIT B KOMITbFOTEPHBIX CETSIX.

12. borpI1mie ImyaccOHOBCKHE CETH.

13. F'eomerpuueckue rpadpl KaKk MaTeMaTHUYeCKHe MOJIETH OeCITPOBOJHBIX KOMIThIOTEPHBIX
cereii. CRolicTBa TeOMETPHUYECKHX TPadoB.

14. DxcTpeManbHble TeoMeTpHuecKHe Tpadbl H YKIIaIKH.

15. «3ampenieHHbIE» TPadBHI.

16. Ciry4aiinele rpadbl, HX BEpOSTHOCTHBIE cBoiicTBa. Pepkne rpadpl. CBI3HOCTH, HAIHIHE
MOCTOB H TOYEK COWIECHEHHS.

17. 3aBHCHMOCTB BEPOATHOCTH CBSI3HOCTH OT KOJIMYECTBA Y3IOB CETH H PAIHYCOB YBEPEHHOIO
TIpHEMA CHIHAJIA Y3IIOM CETH.

18. Mozemi TOMOT€HHBIX U TeTEPOr eHHBIX KOMITbIOTEPHBIX CETEH.

19. Iunamrrdeckre rpadpl Kak MaTeMaTHYECKHE MOJIETH MOOHITBHBIX KOMITBIOTEPHBIX CETEH.

20. BimsHue Ha [OHHAMHKY TIPETIIICTBUI PAcIpOCTPAaHEHHIO CHTHAJIOB B 0O0lIacTH
PACIIONIOKEHH S CETH.

21. CrryyafiHele JUHaMIYeCKHe Tpadbl H HX XapaKTepHCTHKH — KaK CITy4ailHble ITPOIECCHI.
Yncno pebep rpada kak cmydaiHblit mporecc. CaydyaitHBIH ITPOIECC «CBSI3HOCTD Ipadax.

22. CraipioHapHbIe JHHAMIYecKHe rpadbl. [Tporecchl BOCCTaHOBIIEHHS B CETSIX.

23. UHTepHeT KaK JUHAMHYeCKHii rpad.

24. Mogemi TpadHKa H TeTeKOMMYHHKAIHIT B JHHAMHYeCKHX Trpadax.

25. Self-aware u self-control cetu. Ilem camoyTpaBiIeHHA.

26. YIIpaBIsIeMbIE H YITPABIISIOIIHE ITApaMeTPhI CETEMH.

27. AJITOPHTMBI CaMOYTIpaBIeHHsI, OCHOBaHHEBIE Ha rpadax u runeprpadax cereit.

28. Ucronp3oBaHue o0paTHOH CBs3H. CBOMCTBA aJITOPUTMOB.

29. YCcTOHYHBOCTD ITPOLIECCOB CaMOYITPABIIEHH.

30. XapaKTepHCTHKH Ka4eCcTBa IIPOLIECCOB YITPABICHH L

Ilepeuyens KomIleTeHIMH (YACTH KOMIIETEHIIMH), IpPOBepAeMbIX OI€HOYHBLIM
CcpeACTBOM

HOIIK-4.1 (1. 1-5), UOIIK-4.2 (rm.6-10), UOIIK-4.3 (. 7-15), UIIK-3.1 (rm. 16-20) ,
MUIIK-3.2 (rmr. 21-25) , UTIK-3.3 (1m1. 26-30).

4.2 Meroanmieckne MaTepHAJIbI, ONpeJe/siioNlie MpoleIypbl OIeHHBAHNA 3HAHMIL,
YMeHHil, HABBIKOB H (WIH) ONBITA [JeSTeJbHOCTH, XAPAKTEPH3YIOIINX 3TaNbl
¢gopMHpOBAHNA KOMIIETEHIIHI

Meroanueckne pexoMeHIAINH, ONpeJeisIoIINe NPoLeIyPbl OIeHNBAHNSA TECTOB:

Tect nnpoBoguTcs oHnaiH B crcreMe Moodle wm Google Docs H orpaHiyeH 110 BpeMEHH.
Ha cmauyy Tecra maercs IBe IOINBITKH. T€CT CUMTAETCS YCIIEIIHO TPOIHIEHHBIM E€CIIH CTYIEHT
IIPABIILHO OTBETWI Ha 70% BOIIPOCOB.

Meroaudeckie peKOMEHJANHH, oNpeaejsiolliie NpouHeIypbl  OleHHBAHHA
BbIIOJIHEHHA KOHTPOJIbHBIX 32 AHHI:



3azaHne CYHTAeTCS BHITTOHEHHEIM ITPH BHITTOIHEHHH CITETYFOIHX Y CIIOBHIL:
— TIpefocTaBlIeH HCXOMHBII KO ITPHITOKEHH;
— TIPOIEMOHCTpPHPOBaHa PaboTOCITIOCOOHOCTD ITPHITOKEHHS Ha KOMITHIOTEpE;
— CTYZEHT ITOHMMAEeT HCXOIHBIH KO H OTBEUAET Ha BOITPOCHI TI0 er0 OpraHH3aIin;
— TpPOBeleHbl pacyeThl II0 aHAIM3y MOJAEIH CeTH, CTYJAEeHT MOXeT HX
HHTEPIIPETHPOBATh H 0O0CHOBATH MPAaBIWIFHOCTE Pe3yIbTaToOB.

Meroan1ueckne pexkOMeHJAIMH, ONpeJeJfioOliHe MNpoledypbl ONEHMBAHHHA HA
IK3aMeHe:

[Tporemypa MpoMeKyTOUHOH aTTECTAllMH ITPOXOAUT B COOTBETCTBHH ¢ llomoxkeHHEM O
TEKYIIEM KOHTPOJIE U IPOMEKYTOUHOM arTecTariu obydarormuxcst OI'BEOY BO «KyoI V.

Htororoit ¢opmoil KOHTPONISI cHOPMHPOBAHHOCTH KOMITETEHIMIT Y OOYYarOMIHXCcs TI0
IUCIUIUINHE SBIIeTCS 5K3aMeH. CTyAeHTH OOS3aHBl cHaTh 53K3aMeH B COOTBETCTBHH C
pacImcaHieM H yueOHBIM TUTaHOM

DOOC 1poMeXyTOYHOH aTTECTAllHH COCTOMT M3 BOMNPOCOB K SK3aMeHY, 3aJay IIo
JUCIUTLIIHHE U Pe3yIbTaTaM TEKYIIEro KOHTPOJLS.

OK3aMeH IO AMCHUIUTHHE IIPECIIeyeT LENb OL[EHHTh Pa0oTy CTYAEHTa 3a Kypc, IOITy4eHHe
TEOPETHYECKHX 3HAHMII, HX IPOYHOCTh, PA3BUTHE TBOPYECKOrO MBOIUIEHUS, IIPHOOPETEHHE
HABBIKOB CAMOCTOSITEIBHOH PaOOThI, YMEHHE IIPHMEHSTh ITONYYeHHBbIe 3HAHUS IS PEeIeHHS
MPaKTHYEeCKHX 3a/1a4.

@DopMa IMpoBeIeHN S SK3aMeHa: YCTHO.

OK3aMEHATOPY MPeAOCTABIAETCS MPABO 33JaBaTh CTYAEHTAM JOIOIHHTEIbHbIE BOIIPOCHI
I10 BCell y4eOHOM ITporpaMMe JIHCIUIUIHHEI.

Pesynprar craun sK3aMeHa 3aHOCHTCS IIPeNofaBaTeleM B 3K3aMeHAI[HOHHYIO BEJIOMOCTh
U B 3aYETHYIO KHIDKKY.

OreHNBaHNE YPOBHS OCBOEHHS JHCHHIUIMHBI OCHOBBIBAETCS HAa KAUYECTBE BBIIOTHEHHS
CTYJIEHTOM 3a[aHHil TEKYIIETO KOHTPOJII H OTBETOB Ha BOIIPOCH 3K3aMEHa.

Kpurtepnn onenkn:

OIIEHKA «HEY/I0BJIETBOPHTEIbHO» BbICTABJIAECTCH B CJIyYae BbIIOJIHEHHS OJHOTO M3
YCJIOB M

— HENOHHMAaHHE CYIIIHOCTH W3JIaraéMbIX BOIIPOCOB, IPyOBle OIMMOKHM B OTBETE,

HEYBEPEHHBIE H HETOYHBIE OTBETHI HA JIOIIOTHHTEIBHBIE BOIIPOCH;

— BBIIIOIHEHO MeHee 50% KOHTPOIbHBIX 3aaHHI.

OIEHKA «Y/I0BJIE€TBOPHTEJIbHO» B CJIyUae BbIIOJIHEHH S YCJI0BHI:

— YacTHYHO OTBETIJI Ha JBa BOIMpOCa 5K3aMEHAI[HOHHOrO OmeTa WIM J0CTaTOYHO
TTOITHO OTBETIII XOTS OBbI Ha OJHH BOIPOC;

— BBIIIOIIHEHO HEe MeHee 50% KOHTPOJIbHBIX 3aaHHI.

OIIEHKA «X0POI0» B CJIy4ae BbINOJTHEHNA YC/I0BHIl:

— J0CTaTOYHO MOJIHO OTBETHJI Ha JBa BOIIPOCa HK3aMeHAI[HOHHOTO OMIIEeTa;
— JIaHbl YaCTHYHBIE OTBETHI Ha JOIOIHHUTEIbHbBIE BOIIPOCH;

— BBIIIOIHEHO He MeHee 60% KOHTPOIBHBIX 3aaHHIA.

OIIEHKA «OTJIHYHO» B CJIy4ae BbIOJHEHUS YC/I0BHil:

— TIIyOOKHE HCYEPITHIBAOIIIE 3HAHNS 10 BOITPOCAM 3K3aMeHAaIHOHHOIO OMIeTa;
— JIaHbl TIPAaBHIIbHBIE M KOHKPETHBIE OTBETHI Ha JOIOIHHUTEIIbHBIE BOITPOCHI;

— CIIaHBI BCE TECTHI H BHITIOIHEHO He MeHee 8(0)% KOHTPOJIBHBIX 3a [aHIII.

OLeHOYHEIE CpEACTBa UIA HHBAIOIJAOB H JIHI[ C OIPaHHYCHHBIMI BO3MOMKHOCTAMI
30POBbA BBIﬁIIpElIOTCH C YUETOM HX HHIHBHIYaJlIbHBIX ]'[CI'[XOdJIIBII‘IeCKHX 0COOEHHOCTEH.



— IIPH HEOOXOMMOCTH HHBAIIHIAM H JTHI[aM C OTPAaHHYeHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI
TIPeIOCTABIISIETCS NOMOMHNUTEFHOE BPeMsI TSI TOATOTOBKH OTBeTa Ha SK3aMeHe;

— IIPU TIPOBEJICHHH TIPOLIEAYPHI OIIEHHBAHUS PE3YIbTaTOB OOYUEHH S HHBAMIOB H JIHIL C
OTpPaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPEIyCMAaTPHBAETCS HCIIONb30BAHIE TEXHITYECKIX
CPeACTB, HEOOXOMMMBIX HM B CBSI3H C MX HHAHBUAYATbHBIMH OCOOEHHOCT SIMIH

— IIpH HEOOXOAMMOCTH 11 00YYArOIHXCS ¢ OrPAaHHYEHHBIMH BO3MOYKHOCTSIMH 3]TOPOBbSI
H HHBAIMIOB IPOIEAypa OlEHHBAHUS pe3yIbTaTOB OOYYEHHSI 110 JUCHMIUIHHE MOXKET
MTPOBOAUTHCS B HECKOIBKO 3TATIOB.

[Iporenypa OIeHHBAHHA Pe3ybTaTOB OOYYEeHHS HHBAMAOB H JIHI[ C OTPaHHYEHHBIMH
BO3SMOYKHOCTSIMH 3I0POBBSI 110 JUCHHIUTHHE MpelycMATpHBAET MpeocTaBIeHHe HHpOPMAIlH B
dbopmax, aanTHPOBAHHBIX K OrPAaHHYEHISIM HX 3JJ0POBbSI H BOCITPHSTHS HH()OPMAIHH:

JU1s1 THIL ¢ HapyTHeHWSIMH 3PEHIS:

— B ITe4aTHOMH (hopMe YBEMHUEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA.

JU1st TuIL ¢ HapyTeHHsIMH CITyXa:

— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JU1st TuIL ¢ HapyTeHHSIMH OITOPHO-ABHIaTeIBHOTO arliapara:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO TIOKYMEHTA.

JlaHHBIH TIepeueHh MOXeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YaAIOITUXCHL.

5. IlepeyeHb OCHOBHOI H [0MOJHHUTEJbHOH YUYeOHOIl JHTEpaTyphbl,

He00X0UMOI1 /IJIs1 0CBOEHUS JUCHHILIHHBI (MOTy.J1s1)

5.1 OcHoBHas1 JIATEPATYpA:

1. Bambpan, 7K. KoMMyHUKaITHOHHBIE CeTH: KpaTKoe BBeleHne / JK. Banbpan, I11. TTapex ;
nepesop ¢ anrmmiickoro K. B. Ilerposuuesoit. — Mocksa : JIMK Ilpecc, 2023. — 268 c. — ISBN
978-5-97060-967-5. — TekcT : 3NeKTpOHHEII // JIaHb : 3MeKTpOHHO-OHOIHOTeYHasI CHCTeEMa. —
URL: https://e.lanbook.com/book/315482

2. Muxos, A. WM. PacnipesienieHHble CHCTEMBI U all OPUTMBI : yuyeOHoe mocodue / A. H.
Muxog, E. b. 3amarmHa. — 2-e n3n. — Mocksa : UHTYHUT, 2016. — 246 ¢. — Teker :
3JIEKTPOHHBII 1/ Jlanp ¥ 3JIIEKTPOHHO-OHOIMOTEYHAS CHCTEMA. — URL:
https://e.lanbook.com/book/100446

3. MuxoB, A.W. O6o001meHHbIe rpadbl H TPpaMMAaTHKH : yueOHoe rocodue / A. M. MHKOB. —
MockBa : UHOPA-M, 2021. — 192 c. — ISBN 978-5-16-014970-7. — (Beiciiee obpa3zoBaHue:
Maruncrparypa). — DOI 10.12737/1013698. Pasmerneno B O5C Znanium.

JI711 OcBOEHH S AMCUMIUTHHBL HHBATHIAMH U JIHIIAMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
30POBbSI MMEIOTCS H3JaHUS B 3IEKTPOHHOM BHJIE B SIEeKTPOHHO-OHONMHOTEYHBIX CHCTEMaX
«Jlanwv» u «IOpaiim ».

5.2 /lonoJHMTe/ILHAA JIMTEPATYPA:

1. Tomiko, A. M. Moagymamsa, KOAUPOBaHHE M MOJEIHPOBAaHHE B
TEJIEKOMMYHHKAIIHOHHBIX CHCTeMaX. TeopHs U IpaKTHKa : yyeOHoe rmocodue A By30B / A. M.
['omukoB. — 3-e u3g., crep. — CaHkT-1letepOypr : Jlans, 2022. — 452 c. — ISBN 978-5-8114-
9233-6. — Tekcr : »3neKTpoHHBIH // JlaHb : 3NeKTpOHHO-OMONMHOTeYHas cHcrema. — URL:
https://e.lanbook.com/book/189336

2. AntoHoB, A. IO. MoaemipoBaHHe CIyYailHbIX BEIMYMH C 3aJaHHBIM 3aKOHOM
pacnpeneneHus. TeopeMsl H amropuTMel / A. FO. AnToHOB, M. H. Bapatons. — CaHkr-IlerepOypr
: Jlawp, 2023. — 196 c¢. — ISBN 978-5-507-44847-0. — Tekct : 3neKTpoHHbI // JlaHb
37IeKTPOHHO-OHOHoreyHas cucreMa. — URL: https://e.lanbook.com/book/284162



3. Paiiroponckuii, A. M. Mojenu crmydaitHeIXx rpadoB : yueGHoe mocobme / A. M.
Paiiropoackuii. — 2-e u3f., gon. — Mockea : MITHMO, 2021. — 144 ¢. — ISBN 978-5-4439-
2204-1. — Tekcr : sneKTpoHHBIH // JlaHb : 3MeKTpOHHO-OMOMHOTeYHas cHcrema. — URL:
https://e.lanbook.com/book/267542

5.3. llepnoanueckne M3 AHUA:
|. Baswl gaHHBIX KoMITaHHH «McT Brio» http://dlib.eastview.com
2. OnexrponHas ononnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UHTEepHeT-pecypchl, B TOM YHcJe COBpeMeHHbIe MpodeccHoHATbHbIE 0a3bI
JAHHBIX H HHPOPMANHOHHbIE CIIPABOYHbIE CHCTEMbI

Dnexmpouno-bubmiomeunsvie cucnemsvt (O5C):

. DBC «IOPAMNT» https://urait.ru/
. DBC « YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAWH» http://www.hiblioclub.ru/

1

2

3. BEC «BOOK.ru» https://www.book.ru
4

5

. OBC «ZNANIUM.COM» www.znanium.com
. DBC «JIAHE» https://e.lanbook.com

Ilpogheccuonanvrvie 6asvt OanHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

KypHams! H3marenberBa Wiley https://onlinelibrary.wiley.com/

Hayunas anextpoHHas 6ubnmoreka (HOB) http://www.elibrary.ru/

[ToMHOTEKCTOBBIE APXUBHI BEAYINHX 3aITa{HBIX HAYYHBIX KYPHAIIOB Ha PoccHiickoi
]'[JIaTdJopMe Hay4yHBIX XypHaltoB HOUKOH http://archive.neicon.ru

6. HaimpioHambHasd  aieKTpoHHas  OuMONHMOTeKa  (JOCTYIT K OIEKTPOHHOH — OHMOIHOTEKe
JIuccepraii Poccuiickoit rocymapcrBeHHoi oudimoreku (PI'B) https://rusneb.ru/

7. IlpesugeHtckas 6udmioreka mM. b.H. EnpbiiHa https://www.prlib.ru/

8.  Baza manmperx CSD KemOpHxckoro leHTpa Kpucramorpadueckux gaHHbIX (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "JlexkropuyM TB" http://www.lektorium.tv/

17. YHuBepcurerckasd nHdopmarmonHas cucreMa POCCHUS http://uisrussia.msu.ru

R

Hughopmaryuonnvie cnpagounvie cticnemol

1. Koncymprant [Imoc - cripaBo4Has IMpaBoBas cHCTeMa (ZOCTYII IO JIOKAIBHOI CETH C
KOMITBIOTEPOB OHOIMOTEKH )

Pecypcot ceoboonozo docmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AMepHKaHCKas ITaTeHTHas 0as3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEPCTBO HAYKH U BHICINIET 0 00pa3oBaHua Poccriickoit Deiepaliim
https://www.minobrnauki.gov.ru/;

4. @enpepanbHebLil mopran "Pocchiickoe oOpa3zoaHue" http://www.edu.ru/;




5. HudopmarmonHas cHcTeMa "EXHHOe OKHO JOCTYIa K 00pa3oBaTellbHEIM pecypcaM”
http://window.edu.ru/;

6. EmmmHas KommeKins 1@ poBeIX 06pazoBaTelbHEIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocyapcTBEHHOTO HHCTUTYTa PyccKoro sizpika veHH A.C. [TymmknHa
"O06pa3zoBaHne Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouyHO-HH(} OpMAIHOHHELIT TTOopTan "Pycckiii S3bIK" http://gramota.ru/;

9. Crnyx0a TeMaTHYECKHX TOIIKOBBIX CIIOBapeil http://www.glossary.ru/;

10. CroBapH H SHITUKIONEINH http://dic.academic.ru/;

11. OGpasopaTenbHbIi Iopran "Yuebda" http://www.ucheba.com/;

12. 3akoHorpoekT "O06 obpa3opannu B Poccriickon @eepaliii”. BoIrpockl H OTBETH http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobecmeennvie snexmponnvie obpazoeamenvivie 1 uH@opmayuontsie pecypevt Kyol'V

—

OneKTpoHHBI KaTarmor HayuHoit ononuotekn KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DOnekTpoHHas OHOIHOTEKA TPYIAOB YueHbIX KyOI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYIBHOIO JUHAMHYECKOr0 0O0y4eHH S http://moodle.kubsu.ru

4. bBaza y4eOHBIX IUTaHOB, YUeOHO-MeTOAMYECKHX KOMITIIEKCOB, ITyOITHKAITIIT H KOH() epeHIII

http://infoneeds.kubsu.ru/

5. BubmnoTeka HHOPMAIHMOHHEIX pecypcoB Kadeaphl HH(OPMAIHOHHBIX 00pa3oBaTelbHBIX
TEXHOIIOTHH http://mschool.kubsu.ru;

6. OIeKTPOHHBIN apxXuB Jo0KyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHHBIe 00pa3oBaTellbHbIE PeCYPCH Kadeaphl HH(OPMAIMOHHEIX CHCTEM H TeXHOJOTHI
B oOpazoBanmn KyOl'Y wu HayuyHo-MeToamdeckoro skypHama "[IIKOJIBHBIE TI'OJIBI"
http://icdau.kubsu.ru/

5.5 Ilepeyenb HHPOPMAIHOHHO-KOMMY HHKANHOHHBIX TEXHOJIOTH I

— IIpoBepka JoMalIHHX 33JaHHIi H KOHCYIBTHPOBAHHE ITOCPEACTBOM 3IIEKTPOHHOMH ITOYTHI.
— HMcnionb30BaHue 311eKTPOHHBIX TIPE3eHTallHI ITPH ITPOBEAeHNH JIEKITHOHHBIX 3aHSTII

- Cucrema MOODLE

- [IpoBepka JoMalrHUX 3aJjaHiil H KOHCYIIbTHPOBaHue rmocpeacTtBoM DOUC Kyol™yY

5.6 IlepevyeHb JIHIEH3HOHHOTO H CBOOOJHO PACHPOCTPAHAEMOro MPOrpaMMHOI0
olecnieueHU A

OpenOffice

Kommmsitop C++

Oracle VirtualBox 6
VMware Workstation 16
Putty 0.76 nmi Kitty 0.76
FileZilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5
Python 3 (3.7 1 3.9)
numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0
matplotlib 3.5.1

PyCharm 2021



Cuda Toolkit 11.6

OpenmMBopk Django

Firefox, modas Bepcus

Putty, moGast BepcHa

Visual Studio Code, Bepcus 1.52+

Eclipse PHP Development Tools, Bepcua 2020-06+
ITmaryn Remote System Explorer (RSE) nma Eclipse PDT
JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.psl

SWI Prolog 8.4

Intellij Idea IDE 2021

Mozilla Firefox 96

Google Chrome 97

GitHub Desktop 2.9

PHP Storm 2021

FileZilla 3.57.0

Putty 0.76

6. MeToanueckne YyKazaHHs [isi OOYYAaKINHUXCA 110 OCBOEHHIO
AUCLUTLTHHBI (MOIYJIA)

Ilo kxypcy NIpemycMOTPEHO IIPOBEJEHHE JEKIIMOHHBIX 3aHATHII, Ha KOTOPBIX JaeTcs
OCHOBHOIl CHCTeMaTH3HPOBAHHBINH MaTepHall. B XOJie IEKIMOHHBIX 3aHSITHII PaccMaTpPHBAOTCS
OCHOBHBIE MAaTEMAaTHYECKHE MOJAETH KOMITbIOTEPHBIX CETeH M TeJIeKOMMYHHKAIIL, TIPHBOJSTCS
MIPHMEPHI UX HCIIOIB30BAHUS, IIPOBOANTCS aHATM3 HAHOOIee pacliPOCTPAHEHHBIX OMIMOOK IIpH
MOJeTHpoBaHHH. [locie MpocHylmBaHUSA JIEKIMH PEKOMEHYETCS BBITIOIHUTE YIIPaKHEHH,
NIPHBOJAHMEIE B ayAHTOPHH JUISI CAMOCTOSITENLHOI Pa0OTHL.

ITo xypcy IpexycMOTPeHO ITpOBe[eHHE JTAa0OPAaTOPHBIX 3aHSTHIL, HA KOTOPBIX J[aeTCs
MPUKTAIHON CHCTEMAaTH3HUPOBAHHBIH MaTepHal. B Xoje 3aHSATHII pa30HparoTcsl IOTOBBIE
NPOrPaMMHBIE TIPHIIOKEHUS I HCCIEIOBAHHS MOJENEH CeTell H IPOBOAMTCS aHaIH3 X
nocrpoeHus. [locime 3aHATHA pPEKOMEHAYETCS BBIONHUTH YIIPAKHEHHS, IIPHBOAHMEIE B
ayTUTOPHH AT CAMOCTOSITETIBHOH PalOOTHI.

IIpu camocTosITeNBHOH paboTe CTYAEHTOB HEOOXONMMO H3YYHTh JHTEPATYpY,
NIPHBEIEHHYIO B ITEPEYHSX BBIIIIE, TS OCMBICIIEHHS BBOIUMBIX TIOHSTHI, aHAIIN3a TIPEJI0KEHHBIX
TIOAXOJ0B H METOMOB pa3paboTkn Mofeneil. Co3maBasi HOBYIO MOJIENb, CTYAEHT JAOIKEH YMETh
BbIOpaTh > eKTHBHBIE M HaJeKHble CTPYKTYPBI JAHHBIX I TIPeCTaBIeHHS HH(pOPMAIHH,
nmoxodpaTh COOTBETCTBYIOIIME aITOPHTMBI JUII HX 0OpaGOTKH, YYECTh CIeIM(HKY S3bIKa
MpOrpaMMHPOBAHIS, Ha KOTOPOM OyJeT BHINONHEHa peamn3aipisa. CTyAeHT JOIDKEH YMeETh
BBITIOIHATh BEPH(PUKAIINIO MOJIENeH H X KOMIThIOTEPHBIX PealH3alliii ¢ Ielbio 00HapyKeHH U
YCTPaHEHNS B HIIX OIMHOOK.

BaxHenmmM s3TarnoM Kypca SBISIETCS CaMOCTOSTelbHas paboTa IO AHCHMIUIMHE. B
MPOIIecCe CAMOCTOATENBHOH pabOTHI CTYAEHT MPHOOpeTaeT HaBBIKH Pa3paboTKH MaTeMATHYECKIX
H IIPOT PAMMHBIX MOJIEeH KOMITBFOTEPHBIX CETeH U TeNleKOMMYHHKAI[II.

Hcronp3yroTcs aKTHBHBIE, HHHOBAI[MOHHBIE OOpPA30BATENbHBIE TEXHOIIOIHH, KOTOPHIE
CITOCOOCTBYIOT ~Pa3BUTHIO OOIMIEKYIMbTYPHBIX, OOIMIENpPO(eCCHOHATPHBIX KOMIIETEHI[HIT U
Mpo(ecCHOHATFHBIX KOMITETEHIMIT 00y YarOIIIXCSI:

® 1poliIeMHOe OOYYEHHE;
® pa3sHOYpPOBHEBOE OOYUYEHHE;
® TIPOEKTHBIE METOABI OOYUEHHS;



® jiccleoBaTeNbCKIE METOIBI B OOYUYEHHH;
e 0oO0yueHHe B COTPYAHHYECTBE (KOMaHHAs, TPyIIIOBas padboTa);
®  1H(OPMAIMOHHO- KOMMYHHKAI[MOHHbBIE TEXHOMOTHH.
JUIs Il ¢ OrpaHHYEHHBIMH BO3MOYKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPEHAa OpTaHM3aIlis]

KOHCYJ'JI)TEII_HHU-I C HCITOJIE30BaHHEM BJIGKTPOHHOﬁ TIOYTEI.

YueOHO-METOAMYECKHM 00eCTIeUeHHEM KYPCOBOM PabOThI CTYZEHTOB SBILSTEOTCS:
|. yueOHas mmTeparypa;

2. HOpMaTHBHbIE JJOKYMEHTH BY 3a;

3. MeToIuecKue pa3paboTKH VIS CTYIEHTOB.

CamocTosTenbHas padoTa CTYAEHTOB BKIIFOYAET:

— oopmITeHIe HTOTOBOTO OTUEeTa (TTOSICHUTENbHOI 3aITHCKH ).

— aHaJIN3 HOPMAaTHBHO-MeTOINYECKOM 0a3bl OpraHH3aIlHH;

— aHAJIN3 HAyYHBIX ITy OIIHKAITHH 10 3apaHee OIPEeJeTIEHHOH TEME;

— a”HaIH3 1 006paboTKy HH(OPMAITHH;

— paboTy ¢ Hay4YHOH, y4eOHOI H METOAMYECKOM JINTEePaTyPOI,

— pabora ¢ KOHcIeKTamMu Jektmii, SbC.

JI71s1 caMOCTOATENBHOI paOOoThI IIPEICTABIISETCS aYAHTOPHS ¢ KOMITBIOTEPOM H JOCTYIIOM

B MHTEepHET, K 511eKTpoHHO# OGHOIMHOTeKe By3a H K HH(OPMAITHOHHO-CIIPAB OUHBIM CHCTEMAaM.
[lepeueHr yueOHO-MeTOIHUIECKOTO 00eCIIeUeHHA:

L.

OcHoOBHas 06pa3zoBaTellbHasI TPOrpaMMa BBICITIET O MTPOecCHOHATHHOTO 06 pa30BaHH
(beneparbHOTO rocyapCTBEHHOTO GIOKEeTHOr0 00pa30BaTeIbHOTO YUPEKASHHS
BBICIIIETO 00pa3zoBaHMA « KyOaHCKHII TOCYyapCTBEHHBI YHHBEPCHTET» T10 HAIIPAaBIIEHHIO
TIOATOTOBKH.

[TomosxeHne o MPOBEIEHHH TEKYIIEr0 KOHTPOIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM
aTTecTalliH B elepaTbHOM rOCyIapCTBEHHOM GIOIKETHOM 00pa30BaTeIbHOM
VUPEKAEHHN BBICIIETO 00pa3oBaHMs « KyOaHCKII TOCYIapCTBEHHBIN YHHBEPCUTET ».
O6mmpie TpeGOBaHUS K TIOCTPOEHHIO, COAEPIKAHIE0, ODOPMIIEHHIO H YTBEPKIEHHIO
padoyeli mporpaMMbl JUCIIHIUIHHEL DelepallbHOro ToCyAapCTBEHHOTO
00pa30BaTEIBHOIO CTAHJAPTa BHICIIETO PO EeCCHOHATBHOT O 0Gpa30BAHHS.
Meroamieckie peKOMeHIAIHH TI0 COEePKaHIIO, OPOPMIEHHIO H ITPHMEHEHHTO
o0pa3oBaTeIbHbIX TEXHOMOTHIL H OLIEHOYHBIX CPEJICTB B YUeOHOM IIPOI[ECCE,
ocHOBaHHOM Ha DeJlepallbHOM TOCYJapCTBEHHOM 00Pa30BaTeIbHOM CTaHAapTE.
Y4eOHBII TIJIaH OCHOBHOI 00pa30BaTeIbHOM ITPOrPaMMBI IT0 HAITPABIIEHHEIO ITOJAT OTOBKH.
@enepallbHbII TOCYapCTBEHHBIT 00pPa30BaTEIbHBIN CTAaHAAPT BHICIIIETO
npoeccHOHaTFHOr0 00Pa30BaHMs 110 HAIIPARIEHHIO TTOT OTOBKH.

B oCBOEHHMH AHCLIIUIMHB HHBAIHAAMH H IHI[AMH C OI'PpaHHMYCHHBIMH BO3MOHOCT AMI

3JI0POBbBA OOIBINIOE 3HAYEHHE HMEEeT HHIHWBHIYalIbHaA yqeﬁHaﬂ paﬁo’ra (KOHCYJIBTEII_[I[FI) —
JOITOITHHTEIIbHOC Pa3biACHCHHC yqeGHoro MaTcpHalla.

I/IHI[IIBI-II[YEIJIBI{E)IC KOHCYIIbTAIlHMH IIO IIPEAMETY ABIIAIOTCA  BaKHBIM QJEIKTOPOM,

CHOCOﬁCTBYIOH_[IEM HHIHBHAYalIH3aI[HI 06}’1{61{[[2 H YCTAaHOBJICHHIO BOCITHTATCIIBHOI'O KOHTAKTa
MEXIY IIPEIIodaBaTcliieM H OﬁyanOU_HIMCH HHBaIIHLIOM HIIM JIHIIOM C OI'paHHYCHHBIMI
BO3SMOXKHOCTAMH 3JJOPOBbA.

7. MaTepuaibHO-TeXHHYECKO€ 00ecrieueHe Mo JUCHHMILIINHE (MOIYJI10)

HammeHoBanne y‘IeﬁHOﬁ AaYIHTOPHH, €€ OCHAIII[CHHOCTb

Bug padot !
000pyAOBaHHEM H TEXHHYECKHMH CPEACTBAMH O0YUEHHS

JIeKITHOHHEIE 3aHITHS AYI[I-ITOPI[FI, YKOMITIICKTOBaHHaAsA Cl'[eI_[HaJ'JIIBHPOBaHHOﬁ
MeOeIbI0 H TEXHHYECKHMH CpEACTBaMH OﬁyquI[H




JlaGopaTopHbIE 3aHITHS

Ay,[[HTOpHFI, YKOMITIICKTOBaHHaAsA CHGL[H&J'JIIBHPOBEIHHOﬁ
MeOeTbIo n TEXHHYCSCKIIMIL CpeacTBaMIL OﬁylleHH_ﬂ,
KOMITLFOTEPAMH, ITPOCKTOPOM, ITPOI'PaMMHBIM obecre4yeHHEM

['pyrmioBeie
(MHIUBHyalIbHBIE )
KOHCYIIbTallHH

Ay,[[HTOpHFI, YKOMITIICKTOBaHHaAsA CHGL[H&J'JIIBHPOBEIHHOP'I
MeOeTbIo H TEXHHICCKIMIL CpEACTBaMIL 06yquwI,
KOMIILFOTEPAMH, ITPOrpaMMHBIM obecIeyeHHEM

Texyri KOHTPOJIb,
TIPOMEXKYTOUHAS
aTTecTallHsg

AYJIFITOPHSI._ YKOMITIICKTOBaHHasA CHGL[I’IEIJ'JIIBHPOB&I-H-IOfI
MeOeTbIo H TEXHHICCKIMIL CpEACTBaMIL 06yquwI,
KOMIIBROTCPAaMH, ITPOIrpaMMHBIM obecIeyeHHEM

CamocTosTenbHASA
pabota

KaGuHer 1 caMOCTOSTENBHON  paldOThI, OCHAITCHHBIIT
KOMITbIOTEPHOH TEXHHKOI C BO3MOKHOCTBIO ITOAKIFOYEHHS K
ceTH «HHTepHEeT» JIpOorpaMMOi S3KPaHHOTO YBEIHYEHHSI H
oOecCreveHHBIi JOCTYIIOM B BIIeKTPOHHYIO HH(OPMAIIHOHHO-
00pa3oBaTEIbHYIO CPEMY YHUBEPCHTETA.

[Iprmvedanue: KoHKpeTH3aIisa ayIUTOPHI H UX OocHalleHHe omnpeaensgercs OIIOII.
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