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1 Hean u 321244 M3y4eHUs] JUCHUILTHHBI (MOTYJIfAA)
1.1 Ilestb OCBOCHMS AUCHUNIIHHBI

OCHOBHOH LIENBIO0 NUCHUIUIMHBI SBJISETCS U3yUYEHUE METO/I0B ONTUMH3ALUHU aJTOPUTMOB
pEILIeHUs IPUKIANHBIX 3a/1a4, O3HAKOMIICHUE C YCIIEUIHBIMU IPUMEPAMHU TaKUX ONTHMHU3ALMN, U
(dbopMHpOBaHUE y CTYACHTOB HABBIKOB CO3/1aHUS BHICOKOKAUE€CTBEHHBIX aJITOPUTMOB M IIPOTPAMM.

BocnuraTensHON 1€1bt0 JUCHUILINHBI SIBIIsAETCS (POPMUPOBAHKE Yy CTYJEHTOB HAy4YHOTO,
TBOPYECKOTO IMOJXO0Aa K OCBOCHHIO MaTEMaTHYECKHMX METOJOB, TEXHOJOIMH pa3paboTKu
IPOrpaMMHOr0 OOECIeUeHHs; IOHUMAaHME HMMH HEpa3pbIBHOIO €IUHCTBA HMH()OpPMATHKU U
MaTEMaTHKH.

Ot0op Marepuana OCHOBBIBA€TCA HAa HEOOXOIUMOCTH O3HAKOMUTH CTYIEHTOB CO
CJIeTyIOIICH COBPEMEHHON HAYyYHON MH(pOpMAIUECHi:

O TOM, YTO JITOPUTMBI SBJISIOTCS MaTEMaTUYECKUMU O0BEKTAMHU U UX (PyHIaMEHTaIbHbIE
CBOICTBa U3Yy4alOTCs MAaTEMaTUYECKUMU METOIaMU;

0 TOM, YTO JUIsl pELICHUS 3a7]a4i MOKET ObITh CKOHCTPYUPOBAHO MHOXKECTBO aJITOPUTMOB,
U OT 3(PQPEKTUBHOCTH aITOPUTMOB 3aBUCUT KOHKYPEHTOCHOCOOHOCTH MCIIOJNB3YIOUIMX HX
TEXHUUYECKUX YCTPOMNCTB;

0 COOTHOILIEHUH MEX Y KJIaCCaMU aJIrOPUTMOB, U BIUSHUM 3TOI0 HA LEJIbIE OTPACIIA HAYKH
Y TIPAKTHUKH.

ConepxaTenpHOE  HANOJHEHHE JMCUUIUIMHBL  OOYCJOBJICHO OOIMMH  3aJadyaMu
HOJrOTOBKU OaKajaBpa.

Hay4yHoii OCHOBOM M1 IIOCTPOCHMSI NPOrpaMMbl JAHHOM JMCLMIUIMHBL SIBJIAETCS
TEOPETUKO-TIparMaTHUECKUI 10AX0]] B 00y4EHUH.

1.2 3agaun AUCHHUILIMHBI

OCHOBHBIE 3a/1aY/ TUCIMIUTHHEI:

® O03HAKOMJICHHE C MAaTEeMaTHYECKUMH METOJIaMH, MPUMEHICMBIMU JIIS aHaju3a
CJIO)KHOCTH QJITOPUTMOB;

e MpUOOPETeHHE HABBIKOB aHAJIN3A CIIOKHOCTH aITOPUTMOB C BETBICHUSIMHU, [IUKJIAMH,
PEKYPCUBHBIX aJITOPUTMOB;

®  03HAKOMJICHHME C METOJIaMHU ONTUMHU3AIINN aJITOPUTMOB;

e  O3HaKoMIEeHHE ¢ Kitaccami cioxxaoctd P, NP, NPC;

e MpUOOpPETeHHE HABBHIKOB B HCMOJIH30BAaHUM anropuTMoB pemieHus NP-momHbIx
MPOOJIeM B Pa3IMYHBIX TIPHIIOKEHUSAX.

1.3 MecTo qAucHMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JucuuiuinHa «AJITOPUTMBI M aHAJU3 CIIOKHOCTHUY» OTHOCUTCS K «O0s3aTeNbHas 4acTh»
broka 1 «/ucuummuael (MOyn)» y4eOHOTO TIIaHa.

BxonHbIMM 3HaHMSIMM U OCBOEHUS JaHHOM TUCLUIUIMHBL SBIISIOTCS 3HAHUS, YMEHUS U
ONBIT, HAKOIUJIEHHBIM CTyJEHTaMH B IIPOLIECCE M3YYEHHs JUCHUAIIIMHBI  «OCHOBBI
IPOrpaMMUpPOBaHUA», «MeToapl MpOorpaMMHUpOBaHMs, «DyHIaMEHTAIbHBIE JUCKPETHBIE
MOJEII.

1.4 Ilepeyenb MIaHUPYeMbIX Pe3yJbTATOB OOYyUYeHHUsI MO JAUCHUIJIMHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMBbI

W3ydyenue naHHOM yueOHOM AMCUMIUIMHBI HAmpaBleHO Ha (OPMHUpPOBaHHE Y
00yyYaroImuXxcs CIeyOMUX KOMIIETeHIIUHA:
YK-1 Crnoco0eH ocymecTBJATbL MNONUCK, KPUTHYECKHIl AaHAJIM3 W CHHTe3
HH(OPMALHH, IPUMEHATH CHCTEMHBbIN OAXO0/ VI PEeLIeHUsI I0CTAaBJICHHbIX
3aja4



H/[-1.YK-1  Ocywecmenaem nouck Heo0X00uUMoOil uHpopmauuu, ORUpaAsco Ha
Pe3yibmamel AHAIU3a NOCMAGIEHHOIL 3a0a4u
enademv:  AHANU3 8O3MOACHOCIEL PeaNU3ayUU mpedo8aHUl K NPO2PAMMHOMY 06echedeHUrO
Paspabomxa, usmenenue u coenacosanue apxumexkmypvl NpOSPAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneyeHus
Coop, obpabomka, anamuz u 00600weHUE NEPed0BO2O0 OMeUeCMBEHHO20 U
MENCOVHAPOOHO20 ONBIMA 8 COOMBEMCMBYIouell 001acmu Ucc1e008aHull
HeamenvHocmy, HanpagieHHAs HA peuleHte 3a0ay aHATUMUYecKo20 Xapakmepa,
npeonoazarnwyux 8blO0p U MHO2000pasue akmyaibHblx Cnoco608 peuieHus 3a0ay
na- Br10upaeT onTuMalbHbIN BapUaHT PELICHUS 3a1a4u, apIyMEHTUPYS CBOM BBIOOD
2.YK-1
VYMETB:  IIposooums oyenky u 000CHOBAHUE PEKOMEHOYEeMbIX peuleHull
BJIAZIET  Paspabomka, usmeHeHue U CO2NACOBAHUE  APXUMEKMYPbL  NPOCPAMMHOZO
b: obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus
Coop, obpabomka, anamusz u 0000wWeHUe NePedoB8o20 OMe4ecmeeHH020 U
MENCOVHAPOOHO20 ONBIMA 8 COOMBEMCMBYIoWell 001acmu UCCIe008aHUL
HeamenvHocmy, HanpasieHHas HA peuleHue 3a0ay AHATUMUYecKo20 Xxapakmepad,
npeonoazarnuyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
OIIK-1 Cnoco0eH npuMeHSITh (PyHIaMEHTAJIbHbIE 3HAHNS, NTOJIy4eHHbIe B 00/1aCTH
MaTeMaTH4eCKUX U (WJIM) eCTeCTBEHHbIX HAyK, M HCHO0JIb30BATH HMX B
npogeccuoHAIbLHOI 1esITeTbHOCTH
H/I-1.0IIK- Ilpumensem ¢ynoamenmanvHvle 3HAHUA, NOJYUEHHble 6 o00aacmu

1 Mamemamuyueckux u (Uin) eCmecmeeHHbIX HayK npu NOCMPOEHUU Mooeleil
6 3A0aHHOU NPpeOMemHoll oodnacmu
3HAMb: Memoovl ananuza u 06006WeHUs OMeUecCm8eHHO20 U MeXCOYHAPOOHO20 ONbIMA 8

coomeemcemaytoujeti 001acmu Uccie008anull
Memoovl npogedenus s3xcnepumMenmos u HabIoeHull, 0000weHus u 00padbomKu
uHgopmayuu
ymems: IIposooums ananu3z ucnonnenus mpebosanul
Hcnonvzoeamsv cywecmayiowue munogvle peutenus u wadiousbl npoekmupo8aHus.
NPOSPAMMHO20 0becneyeHusl
TIpumensms memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHDopMayuu
enademv:  AHANU3 BO3MOACHOCIEL PEANU3AYUU MPEOOBAHUL K NPOSPAMMHOMY 06echedeHuro
Coenacosanue mpebosanuil K NPOCPAMMHOMY obecneueHuro c
3auHmMepeco8aHHbLIMU CIMOPOHAMU
Coop, obpabomka, ananuz u 0000weHUe pe3yTbMAMO8 IKCNEPUMEHMO8 U
uccnedosanuil 8 coomeemcemayrouellt 001acmu 3HaHull
HesamenvHocmy, HanpasieHHAs HA peuleHue 3a0ay aHATUMUYecKko20 xapaxkmepd,
npeononazanwux 8b100p U MHO2000pasue aKkmyaibHblx Cnocob08 peuieHust 3a0ay
- [Tpumensier GpyHaaMeHTaIbHBIE 3HAHUS, TIOTyYEHHBIE B 00JaCTH MaTEMaTHIECKHX
2.0IIK-1 wu (unu) ecTecTBEHHBIX HAyK IMpU BbIOOpE METOJIOB pelIeHHs 3aaad
PO eCCHOHATBHON JIEATETLHOCTH
3HATh:  Memoovl ananuza u 0000wWeHUs Omeyecm8eHH020 U MeHCOYHAPOOHO20 ONbIMA 6
coomeemcemaytoujeti 001acmu Ucciedo8anull
Memoovl nposedenus IKCnepUMeHmos u HabaooeHull, 060ouenus u 0opabomxu
uHgpopmayuu
VYMETh:  IIposooumwv ananus ucnoiunenus mpebosanuti
Ipumensms memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHDopMayuu

BJIAJIET  Ananuz 603modicHocmetl peaauzayuu mpeoosanuli K npocpamMmHOMY 00ecnedenuio
b:



OIIK-2

Coop, obpabomxa, anamuz u 0000WeHUe pe3yVTbMAMO8 IKCHEPUMEHMO8 U

uccedosaHull 8 coomeemcmayroujell 001acmu 3HaHul

Iloozomoska npednodxcenuil 0Jisl COCMABIEeHUs NAAHO8 U MEMOOUYECKUX NPOSPAMM

uccned08anull u paspabomox, NPaKmuyeckux peKoMeHOayuti no UCHOJIHEHUIO UX

pe3ynpmamos

HesmenvHocmb, HANpasieHHAs HA peuleHue 3a0ay AHATUMUYeCKO20 Xapakmepa,

npeononazaruux blO0p u MHO2000pasue aKkmyaibHbIX CnOCco008 peuieHus 3a0ay
CnocofeH mnpuUMEHSATL COBPEMEHHbI MaTeMaTH4YeCKHMH  amnmapar,
CBSI3aHHBII C MPOEKTHPOBAHHEM, Pa3paboTKoii, peaju3anueil U OUeHKOI
Ka4yecTBa MPOrpaMMHBIX MPOAYKTOB W MNPOrpaMMHBIX KOMILIEKCOB B
Pa3JHYHBIX 00JIACTSIX YeJIOBEYECKOMH AeATeTbHOCTH

H/I-1.0IIK- Cnocoben npumenams CUCMEMHbLL NOOX00 K AHAIU3Y HNPEOMEMHOU

2

3HAmMbs.

ymemy:

8naoemn:

(npoonemnoit) oonacmu, eviasnenuto mpevosanuit kK HC
Memooonocuu  paspabomku npocpamMmHo20  obecneyeHus U - MexXHOA0UU
NPOCPAMMUPOBAHUSA
Lenu u 3a0auu npooOUMbLX UCCIe008aHUU U PA3PAOOMOK
Memoovl npogedenus 3xcnepumMenmos u Haboenull, 0000weHus u 00padbomKu
uHgopmayuu
Ilposooums ananus ucnonnenus mpeoosaHull
Hcnonvzoeamsv cywecmayouue munogole peulenus u wadioubl npoeKmupo8aHus.
NPOSPAMMHO20 0becneyeHs.
Ananuz 603modcHocmetl peanusayuy mpeoosanull K npoSPAMMHOMY 00eCneyeHuo
Coecnacoeanue mpebosaHuli K nPOCPAMMHOMY obecneueHuro c
3aUHMEPeCcoOBAHHbIMU COPOHAMU
Paspabomxka, uszmenenue u coenacoeamnue apxumexkmypvl NpOSPAMMHOZO
obecneveHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO0
obecneveHus
IIpoexmuposanue cmpykmyp OaHHbIX
Paspabomra cmpykmypel npoepammnozo kooa UC
Coop, obpabomka, ananuz u 0000weHUe pe3yTbMAMO8 IKCNEPUMEHMO8 U
uccnedosanuil 8 coomeemcemayrouelt 001acmu 3HaHull
HesamenvHocmb, HANpagieHHAs HA peuieHe 3a0ay AHATUMUYecK020 Xapakmepad,
npeononazanuux 8b100p U MHO2000pasue aKkmyaibHblx Cnocob08 peuieHust 3a0ay

H/I-2.0IIK- Ilpumensem coeépemeHHbll MAMEMAMUYECKUil annapam npu nOCMpPoOeHUU

2

3HAmMbs.

ymemb:

enaoems:

Modeneil ¢ pa3nuuHbIX 001ACMAX YeN06€4eCKoll 0eaAmenbHoCmu
Bosmoocnocmu  cogpemenHbix U nepCcnekmusHulX  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEeOCME
Memooonocuu  paspabomku npocpamMmHo20 obecneyeHus U MexXHOA0UU
NPOCPAMMUPOBAHUSA
Teopus 6a3 0anubix
Lenu u 3a0aqu npoeoOUMbIX UCCIe008anUll U PA3PAOOMOK
Memoowvl nposedenusi sxcnepumenmos u HabarvoeHul, 060o0weHus u 0opabomxu
ungopmayuu
Bvipabamvieams éapuanmul peanruzayuu mpebosanuii
Hcnonvzoeamsv cywecmayiowjue munogvle peulenus u wadioubl Rpoekmupo8aHsl
NPOSPAMMHO20 0becneyeHs.

Ananuz 603modcnocmeti peanusayuy mpebo8anuli K RpoSpAMMHOMY 00eCneyeHuio
Paspabomxa, uszmenenue u coenacoeamue apxXumexkmypvl NpOSPAMMHOO
obecneueHuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO0
obecneuenus

IIpoexmuposanue cmpykmyp OaHHbIX

Paszpabomxa cmpyxkmypol npoepammnoeco kooa UC



Coop, obpabomka, ananuz u o06006weHUe pe3yTbMamos IKCHePUMEHMO8 U
uccuedosaHull 8 coomsemcemayroujell 001acmu 3HaHul

HeamenvHocmy, HanpagieHHAs HA peuleHue 3a0ay aHATUMUYecKo2o Xapakmepa,
npeononazaruyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay

H/[-3.0IIK- Apzymenmuposano npumeHnsem mMemoobl RPOEKMUPOBAHU, PA3PAOOMKU U

2

3HAmMbs.

ymemy:

enaoems:

4.

OIIK-2

3HATh:

YMETh:

BJIALIET

b.

peanuzauyuu npoZPAMMHBIX HPOOYKMOE U HPOZPAMMHBIX KOMHIEKCO8 &
PA3IUYHBIX 001ACMAX Ye108€4ECKOUl OeAmeabHOCIU
Bosmooicnocmu cywecmayroweii npoepammuo-mexHuieckot apxumeKmypol
Bosmooxcnocmu  cogpemenHbIX U NepCneKmusHulX  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKIOS, MEXHUUECKUX CPeOCm8
Memoodonoeuu  paspabomku  npocpammHo20 obecnedeHuss U  MexHOI02UU
npPOSPaAMMUPOBAHUSL
A3viku npoecpammuposanus u pabomul ¢ 6azamu OGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina U1C
Lenu u 3a0auu nPo8OOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memoovl u cpedcmea nIaGHUPOBANUSL U OP2AHUZAYUU UCCTIEO08AHULL U pa3PAOOMOK
Memoovl npogedenus 3xcnepumMenmos u Haboenull, 0000weHus u 00padbomKu
uHgopmayuu
Buvipabamvieams éapuanmul peanruzayuu mpeb6osanuii
Hcnonvzosams cywecmayoujue munoguvle peulenus u uabionsbl npoOeKmupo8anus
NPOCPAMMHO20 0becneyeHus
Bepuguyuposamv cmpyxmypy npoepammuozo kooa
Paspabomxka, uszmenenue u coenacoeanue apxumexkmypvl NpOSPAMMHO2O
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus
Paszpabomxa cmpyxkmypol npoepammnoeco kooa UC
Bepuguxayus  cmpykmypor  npocpammuoco  kooa HMC  omuocumenbHo
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC
Coop, obpabomka, ananuz u o0606weHUe pe3yTbMaAmos 3KCHePUMEHMO8 U
uccuedo8aHull 8 coomeemcmayoujell 001acmu 3HAHul
HeamenvHocmy, HanpagieHHas HA peuleHue 3a0ay aHATUMU4ecKo2o Xxapakmepa,
npeononazarwux 8b100p U MHO2000pasue akmyaibHblx Cnocob08 peuleHus 3a0ay
Hcnone3yeT WHCTpyMEHTANbHBIC, MPOTPAMMHBIE U amllapaTHbIE CPEeACTBa
WU3MEPEHUI JIUIS OIEHKH KayecTBa MPOTPaAaMMHOT0 00eCIIeUCHHS
Bosmooxcnocmu  cogpemenHvix U NepCHeKmuHblX — cpeocms  paspabomru
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomku  npocpammHo20 — obecneyeHuss U  MEXHON0UU
NPOSPaAMMUPOBAHUSL
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hucmpymenmor u memoosi gepughuxayuy Cmpykmypuvl RPOSPAMMHO20 KOOd
Memoovl nposedenus IKCnepumMeHmos u Habarooerull, 0bobuenus u 0opabomxu
uHgopmayuu
Hcnonvzoeams cywecmeyiowue munogvie peueHuss u uwabionsbl npoeKmuposanus
NPOCPAMMHO20 0OecneyeHus:
Bepuguyuposame cmpykmypy npoepammnozo kooa
TIpumensms memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHDOopMayuu
Paspabomxa, uzmenenue u coenacosamue apxumekmypvl  NpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U aPXUMEKMOPOM NpPOSPAMMHO20
obecneveHus
Paszpabomxa cmpyxkmypol npoepammnoeco kooa UC
HeamenvHocmy, HanpaeieHHas HA peuileHue 3a0ay AHATUMUYecKo2o xapakmepad,
npeononazarwyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay



IIK-1

HJT-1.ITK-1

3HAmMbs.

ymemb:

enaoems:

WJI-
2.1TK-1
3HATb:
VMETb:
BJIALIET
b:

MK-3

HJI-1.1TK-3

3HAmMbs.

Cnoco0eH 1eMOHCTPUPOBATH 0a30Bble 3HAHMSA MATEMATHYECKHUX H(HJIH)
€CTeCTBEHHBIX HAYK, IPOrPAMMHUPOBAHHUA U HH(POPMAIHOHHBIX TEXHOJIOT Hii
Hmeem npakmuuecKkuii onvim HAYYHO-UCCIE008AMENLCKOU 0eAMENbHOCHU 8
oonacmu nOCMPOEHUs MAMEMAMUYECKUX Mooeell, RPOZPAMMUPOBAHUS U
UHPOPMAYUOHHBIX MEXHOI02UTL
Memoowvl ananuza u 00006WeHUsE OMEUECMBEHHO20 U MENCOYHAPOOHO20 ONbLIMA 8
coomeemcmaytoujeti 001acmu Uccie0o8anull
Memoowvl nposedenusi SKcnepumermos u HabaroeHul, 060owerus u 00pabomxu
ungopmayuu
Hcnonvzoeamsv cywecmayouue munogvle peulenus u wadioubl npoeKmupo8aHus.
NPOCPAMMHO20 0becneyeHs.
IIpumensmo MemoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpopMayuu
Ananuz 603modcnocmetl peanusayuy mpebo8anull K RpOCPAMMHOMY 00eCneyeHuo
Oyenka epemeHu U mMpyoOeMKOCMU Peanu3ayuu mpebosanuil K npocpammHoMy
obecneuenuio
IIpoexmuposanue cmpykmyp OaHHbIX
Coop, obpabomka, ananuz u o0606wWeHUe pe3yTbMmamos KCHePUMEHMO8 U
uccnedosaHull 8 coomsemcmayoujeil 001acmu 3HaHul
Iloozomoska npeonodicenutl 05 cCOCMAasIeHus NIAH08 U MemoOUYecKUx npocpamm
uccied08anull U pazpabomox, NPAKmudecKux pekoMeHOayuil N0 UCHOJIHEHUIO UX
pe3ynpmamos
HesmenvHocmy, HANPABIeHHA HA peuleHIe 3a0aY AHATUMUYeCcKO20 Xapakmepad,
npeononazaruux blO0p u MHO2000pasue aKkmyaibHbIX CnOCo008 peuieHus 3a0ay
YMeer HaxouTh, POPMYJIMPOBATH U PEIIATh CTAHAAPTHHIC 337a4d B KOHKPETHON
poOJIEMHO 00s1acTu
Memoowvl nposedenus s3Kkcnepumenmos u Hab.IoeHull, 000owenus u 0opabomku
ungopmayuu
TIpumensms memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHDopMayuu
IIpoexmuposanue cmpykmyp OaHHbIX

Coop, obpabomxa, anamuz u 0000WeHUe pe3yVTbMAMO8 IKCHEPUMEHMO8 U
uccnedosanull 8 coomeemcemayrouet 0oaacmu 3HaHull
Iloozomoska npednodcenuil 0Jisl COCMABIEHUs NAAHO8 U MEMOOUYECKUX NPOSPAMM
UCcne008anuil u papabomox, NPaKmuyeckux peKomeHOayutl no UCHOIHEHUI0 UX
pe3ynbmamos
HeamenvHocmy, HanpaeieHHas HA peuleHue 3a0a4 AHATUMUYEeCK020 Xapakmepd,
npeononazanwux 6b100p U MHO2000pasue akmyaibHblx Cnocob08 peuieHust 3a0ay
CnocodeH NMpUMEHSITh COBpeMeHHble HH(OPMAIMOHHbIE TEXHOJIOTHH TPH
NPOEeKTHPOBAHNHU,  peajM3allMi, ONEHKe KadyecTBa M  aHAJIW3A
3¢ PeKTUBHOCTH MaTeMaTHYeCKHMX Mojeieil u(MIM) NPOrPAMMHOIO
odecnevyeHus IUIsl pelIeHHsI 32/1a4 B Pa3JIMYHBIX MPEAMETHBIX 00J1aCTAX
Hcnonvzyem cospemennvle peuwteHUs U MEXHON02UU NPOEKMUPOSAHUA NPU
pazpadomke npozpammmnozo obecneuenus
Bosmoocnocmu  cogpemenHbiX U NepCneKmusHulX  cpeocme  paspabomiu
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEeOCME
Memooonocuu  paspabomku npocpamMmHo20  obecneyeHus U MexXHOA0UU
NPOCPAMMUPOBAHUS
Ipunyuner nocmpoenus apxumexmypbl HPOCPAMMHO20 0Oecnedenus U GUObl
apxXumeKmypul npo2paAmMmMHO20 obecnederus
Memoovl u cpedcmea npoekmupoanust NPOSPAMMHBIX UHMeEPGelcos
A3vIKu npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavna UC



ymemy:

gnaoems:

HAJT-2.1TK-3

3HAmMbs.

ymems.

gnaoems:

HJT-3.1TK-3

3HAmMbs.

CogpemeHtble 00bEKMHO-OPUSHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Cospemennvie cmpykmypHble A3bIKU NPOSPAMMUPOBAHUS
Memoovl ananuza u 06006wWeHUs OMeUeCm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroujeli 001acmu uccied08anull
Buipabamvieame sapuanmul peanuzayuu mpebdosanuii
Koouposambv na szvixax npoepammuposaruis
Bepuguyuposamv cmpyxmypy npoepammuozo kooa
Paspabomxa, uzmenenue u coenacosanue apxumekmypvl NpOSPAMMHOSO
obecneueHusi ¢ CUCMEMHbLIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus
IIpoexmuposanue npocpammHulx unmepgeticos
Paspabomxa cmpyxkmypol npoepammnoeco kooa UC
Bepugurxayus  cmpykmypor  npocpammnoeo  xoda HC  omnocumenvho
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC
Yempanenue obnapyoicennvix necoomeemcmasuii
Hcnonv3zyem cospemeHnHble A3bIKU U CUCHIEMbL  NPOZPAMMUDPOGAHUS,
mMexHOo102UU RPOEKMUPOBAHUA NPOZPAMMHO20 0OecneyeHus
Boszmooicnocmu  cospemennvlx U nepcnekmueuvix  cpeocme  pazpabomiu
NPOSPAMMHBIX NPOOYKNO8, MEXHUYECKUX CPeOCmE
Memooonocuu  paspabomku NpocpAMMHO20 ObecnedeHuss U MexXHON0SUU
npoOCPaAMMUPOBAHUS
Ilpunyunsvt nocmpoenus apxumexkmypvl NPOSPAMMHO20 oObecnedeHus: U Buobl
apxumexkmypuvl npoO2paAmMMHO20 0becneyeHus
Memoowl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMEPhelicos
AH3biKU npoecpammuposanus u pabomol ¢ 6A3amMu OAHHHIX
Hncmpymenmol u memoowl npoexmuposanus u ousavna UC
CogpemeHtble 00bEKMHO-0OPUESHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Cospemennble cmpyKkmypHble A3bIKU NPOSPAMMUPOBAHUS
Memoovwl ananuza u 06006WeHUs OMeUecm8eHHO20 U MeXCOYHAPOOHO20 ONbIMA 8
coomeemcmayroujeli 001acmu uccied08anull
Buipabamvieame sapuanmul peanuzayuu mpebdosanuii
Koouposamyv na szvixax npoepammuposaruis
Bepuguyuposamv cmpyxmypy npoepammuozo kooa
Paspabomxa, uzmenenue u coenacosanue apxumeKkmypvl NpPOSPAMMHOSO
obecneyeHUusi ¢ CUCMEMHbLIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHus
IIpoexmupoearnue npoecpammHulx unmepgeticos
Bepugurxayus ~ cmpykmyper  npoepammnoco  kooa HC  omHocumenbHO
apxumexmypwol UC u mpebosanuti 3axazuuxa k UC
Yempanenue oonapysicennvix Hecoomsemcemeuil
Ilpumensem Kpumepuu u MemoOuKu oYeHKuU IPhexmusnocmu nPpoeKmMHo20
peuienuss npu  pazpadomKe  OmMOENbHLIX  NPOZPAMMHO-ANNAPAMHBIX
KOMNOHEHN 08 UH(OPMAYUOHHBIX CUCTEM
Bozmooicnocmu cywecmayroweti npoepammHo-mexHuyeckol apxumexmypbi
Bosmooichocmu  cospemennvix U NEPCNEKMUBHLIX  cpedCcms  pa3pabomxu
NPOCPAMMHBIX NPOOYKIOB, MEXHUUECKUX CPeOCmE
Memooonoeuu  pazpabomku  npocpamMmMHo20 0OecneyeHuss U MexXHOLo2UU
npOCPAMMUPOBAHUSL
Ipunyunst nocmpoenus apxumexmypvl NpoOSPAMMHO20 obecneyeHuss U 6Uobl
apxumexmypuvl npocpaAMMHO20 0becneyeHus
Hnuempymenmot u memoOosl sepughuxayuu cmpykmypbl npOSpamMMHO20 KOOd



Memoovl npogedenus 3xcnepumMenmos u Habivoenull, 0000weHus u 0opabomxu
uHgopmayuu

ymems: Buvipabamvieams éapuanmul peanruzayuu mpeb6o8anuii
I1Iposodums oyeHKy u 060CcHOBaHUE PEKOMEHOYEMBIX PelleHUll
Koouposamv na sa3vikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammno2o kooa
IIpumensams memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpopmayuu

enademsv:  Oyenka 8pemeHu u mpyooeMKOCmu peaiusayuu mpebosanull K npocpammHOMY
obecneuenuro
Paspabomxa, uszmenenue u coenacoeamue  apxXumexkmypvl NpOSPAMMHOO
obecneueHuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus
Bepugpuxayus ~ cmpykmypol  npocpammuoco  kooa HMC  omHocumenbHO
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC
Coop, obpabomka, anamuz u 00600weHUE NEPe00BO2O0 OMeUeCmBEEHHO20 U
MENCOVHAPOOHO20 ONBIMA 8 COOMBEMCMBYIouell 001acmu UCCIe008aHUL
Coop, obpabomka, ananuz u o0600weHUe pe3yTbMamos 3IKCHePUMEHMO8 U
uccnedosaHull 8 coomsemcmayoujeil 001acmu 3HaHul

na- Hcnonb3yeT TUIOBBIE METOABI KOHTPOJS, OLEHKM M OOECIeYeHMs KadecTBa

4.11K-3 MPOrpaMMHOT0 oOecreyeHHsT MpU PEIICHUU 3a/ad B Pa3IUYHbIX HPEeIMETHBIX
obmacTsx

3HATH:  BosmooicHocmu  COBPEMEHHbIX U NEPCHeKMUBHBbIX  Cpeocmeé  pa3pabomiu

NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEOCME
Memooonoeuu  pazpabomku  nNpocpaMMHOZO  ObecneueHuss U  MEeXHOI02UU
NpOCPaAMMUPOBAHUSL
Ipunyunsr nocmpoenusi apxumexkmypvbl HpPOSPAMMHO20 obecnedeHus U 6uobvl
apxXumeKmypul npo2paAmMmMHO20 0becnedenus
Hucmpymenmor u memoosi gepughuxayuy Cmpykmypuvl RPOSPAMMHO20 KOOd
Memoovl nposedenus IKCnepumMeHmos u HabaooeHut, 0b0obuenus u 0opabomxu
uHgopmayuu
YMETH:  Koouposamv Ha A3bIKAX NPOSPAMMUPOBAHUS
Bepuguyuposame cmpykmypy npoepammno2o kooa
IIpumensams memoOvl anaiu3a HayyHO-mexHuvyecKol uHgopmayuu
BJIAZIET  Paspabomka, usMeHeHue U CO2NACOBAHUE  APXUMEKMYPbL  NPOCPAMMHOZO
b: obecneueHusi ¢ CUCMEMHBLIM AHATUMUKOM U aPXUMEKMOPOM NPOSPAMMHO20
obecneyeHus
Bepugpukayus ~ cmpykmypel  npoepammnoeo  kooa HC  ommnocumenvho
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC
Coop, obpabomka, anamusz u 0000WeHUe NepPedoB8O20 OMedecCmeeHHo20 U
MENCOYHAPOOHO20 ONBIMA 8 COOMBEMCMBYIouel 001acmu UCC1e008aHUlL
Coop, obpabomxa, anamusz u 0000WeHUe pe3yTbMAMO8 IKCHEPUMEHMO8 U
uccuedo8aHull 6 coomeemcmayoujell 001acmu 3HaHul

2. CTpyKTypa M coaepkaHue TUCHUILTHHBI

2.1 PacnipenesieHne TPyA0EMKOCTH AUCUMIIMHBI IO BHAAM padoT

OO6mmas Tpy10EMKOCTh JUCITUTUTMHBI cocTaBisieT 3 3a4. €. (108uacoB), ux pacnpenencHue
10 BUAAaM paboT MPeACTaBICHO B TabHIIe

Beero CemecTtpsl
Bun yueOHoit padoThI (4ace)

yacoB 4 ‘ ‘ ‘ ‘ ‘




KonrakTHasi paboTa, B TOM 4YHcJe: 72,2 | 72,2
AyIuTOpPHBIE 3aHATHS (BCEro): 68 68
3aHsATHS JEKIMOHHOTO TUIIA 34 34
JlaGopaTopHbIe 3aHATHS 34 34
3aHATHS] CEMUHAPCKOTO TUIIA (CEMHHAPBI,

IIPAKTUYECKUE 3aHITHSI)

HNuas koHTAKTHas padora: 4,2 4,2
KonTpons camoctosrenpHor padotel (KCP) 4 4
[Ipomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTejibHasi paboTa, B TOM YHCJIE: 358 | 358
IIpopaboTka yueOHOro (TEOpEeTHIECKOro) 10 10
Martepuaia
Brinonnenne MHAMBUAYANbHBIX 3aaHUI 20 20
(moaroToBKa cOOOIIEHUH, TPe3eHTAIHI)

IToaroTroBka K TEKyIIEMy KOHTPOJIIO 5,8 5,8
KoHTpoJib:

IToaroroBka K 3a4eTy

Jac. 108 108
B TOM 4YHCJIe
O0mas Tpy10eMKoCTh KOHTAKTHAsl 722 | 72,2
pabora
3a4. eI 3 3

2.2 CTpyKTypa JMCHUILIHHBI

Pacnpenenenue BugoB yueOHOM pabOThI U UX TPYJOEMKOCTHU O pa3zesiaM AUCIUILITHHBL.
Paznenbl (TeMbl) IUCHUIUIMHBL, H3y4YaeMble B 4 cemecTpe

KoaudecTBo yacoB

Bueayn
Ne HaumeHnoBaHue pa3iesoB (TeM) Beero AynurtopHas pa6ota "TiFHa
padoTa
J 3 JP CPC
1 2 8 4 5 6 7
1. | OCHOBHBbIE MOHSTHUS CIIO)KHOCTH aJITOPUTMOB 6 2 2 2
2. | MeTo/IbI OIICHKH CIIOKHOCTH aJITOPHTMOB 6 2 2 2
3 OreHKa CII0)KHOCTH IIMKIMYECKUX allTOPUTMOB 5 5 9 9
" | Tuna for
OreHKa CII0)KHOCTH IIUKIMYECKUX allTOPUTMOB
(while, repeat)
AHan3 CII0KHOCTH PEKYPCUBHBIX AJITOPUTMOB
6 Master theorem u aHanu3 aaropuTMOB THIIA 2
«pa3aesii ¥ BIACTBYI»
7 Ananmu3 anroputMa Xoapa «ObICTpoi 8 5 4 5
COPTHUPOBKH
8. | BeICTpbIe anTOpUTMBI MATPUYHOTO YMHOKECHHSI. 8 2 4 2
9. | Knacce! cioxxnoctu 3anau. Kitace NP. 4 2 2
10. | CnoxxHOCTB 3a7a9u «BBIMOJTHUMOCTBY. 6 2 2 2
11. | ITpoGaema P =? NP. 4 2 2
12. | 3apaun SKCIIOHEHIIMAIBHON CIIOKHOCTH. 6 2 2 2
13. OpnoctopoHHHE (GYHKIUHU U CIIOKHOCTD 5 5 5 5
QJIITOPUTMOB
14. | Anroputm RSA 6 2 2 2
15. | ITocTpoenue u ucnosibzoBanue xemer, SHA256 6 2 2 2




KosauuecTBo 4acoB
Bueayn
o UTOpHA
Ne HaumenoBaHnue pa3jesioB (Tem) Beero AynuTopHasi padora o
padorta
Ja mn3 Jp CPC
1 2 3 4 5 6 7
16. | AiropuT™MBI MOITYJISIPHOM apudMeTHKH 6 2 2 2
D¢ (deKTUBHBIC aITOPUTMBI JCKOMIIO3UIIUU U
17, | 200 PHIMBLA i 58 | 2 38
ONTUMM3AIUU
HUTOI'O no pa3aenam JUCHUNIHHBI 103,8 34 34 35,8
KoHntpoisb camocrositenpHoM padoTsl (KCP) 4
ITpomexyrounas arrectauus (MKP) 0,2
IToAroToBKa K TEKyIIeMy KOHTPOJIIO
OO01as TPy10€eMKOCTDb MO IMCUMILIHHE 108

Ipumeuanue: JI — nexyuu, 113 — npakmuueckue 3ansmus/cemunapvi, JIP — nabopamophuvie 3anamus, CPC —
camocmosmenvHas paboma cmyoenma

2.3 Conep:xanue pa3iesoB (TeM) TUCHUILTHHBI
2.3.1 3ausaTH JeKINOHHOI0 THIIA

®opma
Ne HaumenoBanmue pasaesa (TeMbl) Conep:xanue pasjeiia (TeMbl) TEKYIero
KOHTPOJIsI
1 2 3 4
[lonsiTHs BpEMEHHOM U EMKOCTHOM CI0HOCTH aJITrOpUTMa.
1 OCHOBHBIE TTOHSITHS CH0XHOCTh BXOJIHBIX (MCXOIHBIX) TaHHBIX. MUHAMAIbHAS T
CJIOKHOCTHU aJIFOpI/ITMOB CJIOKHOCTB, MaKCuMaJlbHas CJIOKHOCTB, CpeaHss
CJIOXKHOCTB. [IpuHsTHIE 0003HaYCHHS.
VYrpapnstomuii rpad mporpaMmbl, €ro MOCTPOSHHE 10 T
MeToIbI OLIEHKH CIOKHOCTH TekcTy mporpammel. CBoiicTBa ympasisiomiero rpada
2. (rpadha mepenaun ympapnenus). ONEHKa CIOXHOCTH LIS
aJI'OpUTMOB rpagoB — TMPOCTBHIX IIEMeH H IEepeBbEB (AaITOPUTMBI C
BETBJICHHSMH).
OLeHKa CITOKHOCTH OmeHKa CIOXKHOCTH AalTOPHTMOB, COJEPKAIIUX IIHUKIIBI T
3 IMKIHYECKHX ATTOPHTMOB tumna for (¢ U3BECTHBIM YHCIIOM HCIOIHEHHI Tela [HKIIa).
Meroxnel BbBoma (GopMyn Uil (YHKIUH CIOKHOCTH.
tuma for AHanu3 NpocTeHIInX aJropUTMOB COPTUPOBKH.
O1leHKa CII0)KHOCTH OmneHka CJIOKHOCTH  QJITOPUTMOB, COACPHKAIIHMX  [HKITbI T
n [MKJTHYECKHX ATTOPHTMOB turma While u repeat (c HeW3BECTHBIM 3apaHee YHCIOM
. UCTIONHEHNH Tena nukiia). MeToasl BeIBoAA (HOpPMyYI IS
(Whl le, repeat) Gbyukuu cnoxHocty. [IprMephl aHau3a aAIrOPUTMOB.
IMoctpoenne (YHKIMOHAIBHBIX YPaBHEHHH IS OLEHKH T
CJIOKHOCTH PEKYPCHBHBIX aJTOPUTMOB (CIIy4ail JTHHEHHOH
5 AHanu3 CI0XHOCTH pekypcun). Ilpumep mocTtpoeHHs — (GYHKIHOHAIEHOTO
peKprI/IBHBIX aJIFOPI/ITMOB ypaBHeHI/Ig 1 €T0 PCUICHUA. HOCTpOGHlje (beHKL[I/IOHaJ'lebIX
yYpaBHEHHIl AT cCcIydaeB HENUHEHHONW peKypcuu U
KOCBEHHOU PEKYPCHH.
Teopema 00 acHMNITOTHYECKOM TIIOBENEHHN (YHKIUH T
Master theorem u ananus CJIO)KHOCTH PEKYPCHUBHOTO aJIrOPUTMa B 3aBUCHUMOCTH OT
6. aJITOPUTMOB THUIIA «pa3 SIS mapaMeTpoB  pa3OMeHHsT  JAHHBIX W KOJIMYECTBa
" BJIB.CTByfI» BO3HHUKAIOLIMX noza3aaay. [Ipumepsl mpUMeHEHHs TEOpEMBI
JUISL pa3iIMYHBIX BUJIOB (PYHKIMOHAIBHBIX YPaBHEHHUI.
IloctpoeHne (QyHKIMOHATBHOTO ypaBHEHUS UII OLIEHKH T
7 Anamms ajqropurMa Xoapa CIIOXHOCTH aNropuTMa OHTOHM Xoapa M JAeTalbHBIA
' «6LICTpOI>i COpTHpOBKI/I» aHaJin3 BapUaHTOB €ro peuieHus. ConocTaBlIeHHE
pesyabsTratoB ¢ Master theorem.
Anroputm @. llITpaccena nepeMHOXXEHUs MaTPHLL, aHATIN3 T
8 BBICTpLIe AJIrOPUTMBI ero cinoxHoctd. OOmas mpoOneMa OLEHKH CJIOKHOCTU
' MaTPUYHOTO YMHOKCHHUSI. MIEPEMHOXKEHUS MaTpHLL. Viayuqwmenue pelieHui
(Konmepcemut u ap.). MeToapl ONTHMU3ALKMN aJITOPUTMOB.




®opma
Ne HaunmenoBaHue pa3szeiia (TeMbl) Copep:xanue pa3jesia (TeMbl) TeKyl1ero
KOHTPOJISI
1 2 3 4
ANTOpUTM TIEPEMHOXEHUS [UIMHHBIX IIENBIX YHCEll.
ANTOPUTM BO3BEJCHHS 1I€I0T0 B OOJIBIIYIO CTEIICHb.
3agaun U AIrOPUTMBL, UX peratonye. [IoHsTHe CI0XKHOCTH T
3ajaun. 3a7aud MONMHOMUAIBHON CIOKHOCTH, 3aJaud
SKCIIOHEHLMANBbHON Cl0XHOCTH. HenerepMuHupoBaHHbIE
Kiace NP. Beraucienus. Kiacce 3agad, pernraeMeIx 3a MOJIHHOMHAIBHOE
BpeMsI HeJIeTepMUHHIPOBAHHBIMHU BEIIHUCIHTEIISIMH.
3amaya TMPOBEPKH BBIOIHHUMOCTH OyieBOH (GyHKINH, T
3agaHHOi (opMysolf B KOHBIOHKTHBHOI HOpPMAanbHOI
¢dopme. 3aBHCHMOCTH OLICHKH CIIOXHOCTH alrOpuTMa OT
«BBITIOJTHUMOCTBY. pa3Mepa  au3bloHKTAa.  Mcmomp3oBaHME — IpHHIMIA
pesomonnu. Teopema C. Kyka.
OO6cyxaeHue HepeleHHOW MpoOIeMbl COBHANCHUS (WM T
HECOBIIAJICHUS)  KJIACCOB  3aJad  MOJIMHOMHAIBHOM
11. Hpo6neMa P =? NP. cnoxnoctn ® kinacca NP. Biusnme pemenus 3Toi
npoOJeMBl Ha KOMITBIOTEPHBIE HayKH M Ha Ba)KHEHIIHe
HPUIOKEHHSI.
3a1auy SKCIOHEHIMATBHOM 3amaum, peliaeMble B HACTOsIee BpeMs NepeOOpHBIMU T
12. aJTOPUTMAMH, UX CIOXHOCTb. HexoTopsle anropuTMsl Ha
CJIOKHOCTH. rpadax (n3omopdusm noarpady u ap.)
AJNTOPUTMBI, BBIYHCIAIONIAE 3HAYCHHUS (QYHKOUH, | T
QJITOPUTMBI, BEIYHCIIIONIIE 3HAUCHUSI 00PAaTHBIH (QYHKIHI.
CootHomeHne uX ciaoxHOCcTH. [loHsATHE OXHOCTOpPOHHEH
CJIO)KHOCTD AJI'OPUTMOB ¢yHKImu. M3BecTHBIC TpUMepbl OTHOCTOPOHHUX (QYHKIIHIL.
3agava BHIYMCIICHHS JUCKPETHOTO JIorapudma.
[IpumeneHne OXHOCTOPOHHMX (YHKIMH B  3amadax T
14. AJ‘H"OpI/ITM RSA KpHUITOrpadyH ¢ OTKPBITHIM KIII0YOM. AnroputMm Pusecra-
lamupa-Amnemana. CTaHgapTel UG POBAHUS TAHHBIX.
HOCTpOCHI/Ie M HCIOIB30BAHME IIpumeHeHne  TeopuM  CIOXHOCTH ITOPHTMOB K T
- MOCTPOCHUIO  KpuUnTorpaduuecknx xemed. ANTOpHTM
xemen, SHA256 SHA256. IToctpoenue Gr0KYeHH.
MaremaTH4ecKre OCHOBBI H3BECTHBIX allTOPUTMOB PabOTHI T
c OJTHOCTOPOHHUMH hyHKIUAMH. CpaBHEHUSL.
MynpruiuinkatuBHoe  obpaTtHoe. CHCTeMa OCTaTOYHBIX
aqu)MeTHKH knaccoB. Kwuraiickas Teopema 00 ocrtatkaXx. MeTomsl u
ITOPUTMBI pa3JielIeHHs CEKpeTa.
ANTOPUTMBI JIEKOMITO3UIINN n ONTHMHU3AIHY, T
:‘)(1)(1)CKTI/IBHLI€ aJITOPUTMBL 3¢ (EeKTHBHBIE C TOYKM 3PEHUS] BPEMCHH BBINOIHEHHMSI.
17. JIEKOMITO3UIINU U AJITOPUTM MOCTPOSHUS Tuarpammbl BopoHoro. Anroputm
ONTHUMU3AIUH pelieHus 3aJaddl  JMHEHHOTO MpPOrPaMMHPOBAHHUS —
CHMILIEKC-METO/I.

Kiaccrel cinoskHOCTH 3aad.

10 CI105KHOCTB 3aJa4u

13 OnHoctopoHHUE PYHKINU U

15.

16 AJITOpUTMBI MOYJISIPHOU

Tpumeuanue: JIP — omuem/3awuma nabopamopnou pabomul, KII - evinonrnenue xypcosozo npoexkma, KP - kypcogoii
pabomul, PI'3 - pacuemno-epagpuueckozo 3adanus, P - nanucanue pegpepama, 2 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHSA CEMHMHAPCKOI0 THUIIA
He npenxycmoTtpensl.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumeHnoBanue pasgesa (TeMbl) HaumenoBanue 1adopaTopHbIX padoT TEKYIero
KOHTPOJIst
1 2 3 4
1 OCHOBHBIC TTOHSATHS IlocTpoeHne MUHMMAJIBHBIX, MAKCUMAIIBHBIX M CPEIHUX JIP
CJI0KHOCTH aJITOPUTMOB OLICHOK CJI0XKHOCTH
MeToabI OIIEHKHU CIIOKHOCTH JP
2. AHanu3 CI0XKHOCTHU 3JI€MEHTaPHBIX aITOPUTMOB aureopsl
AJIropuTMOB




®opma
Ne HaunmenoBaHue pa3szeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJIsA

1 2 8] 4

O1eHKa CII0)KHOCTH JIp
3. HI/IKJ'[I/IT-IGCKI/IX aﬂ]"OpI/ITMOB Ananmus aJiropuTMa COPTUPOBKHU

tuma for

OrneHka ClI0KHOCTH JIp
4, I_[I/IK_]'[I/ILIGCKI/IX aHrOpHTMOB Ananus aJIropuT™Ma rnoucka

(while, repeat)

AHanu3 cI0XKHOCTH y P
5. TlocTpoenne n aHann3 GyHKINOHATBEHBIX YPaBHEHHIH

PEKYPCHUBHBIX QJITOPUTMOB

Master theorem u ananus Ul
6. a_]'[]"OpI/ITMOB THUIIA ((pa?,ﬂeﬂﬂﬁ AHanu3 aCUMITOTHYECKON CIIOKHOCTH AJIrOpUuTMOB

U BIIACTBYW»

Amnanus anropurMa Xoapa N Jp
7. o AHanmu3 anroput™a OBICTPON COPTHPOBKH

«OBICTPOI COPTUPOBKID)

BrICTphIE anropuT™MBI JIP
8. p p Amnanus anropurMma lItpaccena

MATPUYHOTO YMHOXKEHUS.

CnoXXHOCTb 3a1a9u JIp
9. AHxanus 3a1a4n «BBITIOTHUMOCTE — 2»

«BBIMOJTHUMOCTBY.

3amaun HKCIOHEHIMAIHHOM Jip
10. Amnanms 3anaun «M3omopdusm rpadosy

CJIOKHOCTH.

JIP
HOCTOPOHHH HKIIUH U

11. Ommoc Opo N (py 1t AHann3 OgHOCTOPOHHEH (QYHKIINU

CJI0’KHOCTh QJITOPUTMOB
12. AJIFOpI/ITM RSA Amnanms anroputma RSA JIP

[TocTpoeHHeE U HCITOIB30BAHKE Jp
13. - AHanu3 anropurMa nocTpoeHUs Xema

xemeit, SHA256

AJITOPUTMEI MOIYJIIPHOM Jp
14. p AYIAp AHanu3 anropuTMOB pa3eNeHUs CeKpeTa

apu(pMETUKH

Ipumeuanue: JIP — omuem/3awuma nabopamopnou pabomul, KII - evinonrnenue xypcosozo npoekma, KP - kypcogoii
pabomul, PI'3 - pacuemno-epapuueckoco szadanus, P - nanucanue pegpepama, O - scce, K - xomiokeuym, T —

mecmuposanue, P3 — pewenue 3adau.

2.3.4 IIpumepHasi TeMATHKA KYPCOBBIX padoT (MPOEKTOB)

He npexgycmorpeno.

2.4 TlepeyeHb y4eOHO-METOAMYECKOr0 00eceyeHus1 AJIsi CAMOCTOATEIbHOH padoThl
00y4aomuXxcs no JUCUMILIMHE (MOIYJII0)

[lepeuenpb yueOHO-METOIUUECKOTO 00ECTIEYeHHS] TUCITUTINHBI
Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 |WUzyuennue Meroanueckue yka3aHusi [0 OpPraHU3ALMH CaMOCTOSITEIbHOU
TEOPETUYECKOTO paboThI CTYJICHTOB, YTBEPKIACHHbBIE kadenpoit
Marepuayia nHGOPMAILMOHHBIX TeXHOIOTHH, mpoTokoi Nel ot 30.08.2019
2 Pemenue 3anau Mertonnueckrue yka3aHus MO OpPraHU3alMH CaMOCTOATEIbHOMN
paboThI CTYJICHTOB, YTBEPK/ICHHbIE kadenpoit
MH(QOPMALMOHHBIX TeXHOIOTHH, mpoTokoa Nel ot 30.08.2019




Y4eOHO-MeTOIMYEeCKHe MaTepualibl JUIsl CaMOCTOSITEIbHON paboThl 0OydYaloOUIMXCS M3
Yycia UHBAJIMJIOB U JIML C OTPaHMYEHHBIMH BO3MOXKHOCTAMU 310poBbs (OB3) npenocraistoTces
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS MH(OOPMAIIH:

Jlnist a1 ¢ HapyIIEeHUsIMU 3pEHHUS:

— B I1€4aTHOW (hopMe yBEIUYCHHBIM HIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA,

— B (popme ayauodaiina,

— B IeyaTHOM opMe Ha si3bike bpaiins.

JUist U1 ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jlnist 1u1 ¢ HapyIIEHUsIMH OTIOPHO-/BUTATENILHOTO amapara:

— B TieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA,

— B opme ayaunocaiina.

JlaHHBINA TNepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTA
oOyyaromxcs.

3. O6pa3zoBaTesibHbIE€ TEXHOJIOTUH
B cootBerctBum ¢ tpedoBanmsimu @I'OC B mporpamma JUCHUIUIMHBI TIPEIyCMaTpUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIeQyoLX oO0pa30BaTelIbHbIE TEXHOJOTHM: YTCHHE
JEKIMA C HWCIOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOTMHA; METOJ| MajblX Tpymm, pa3doop
IIPAKTUYECKUX 3a7a4 U KEHCOB.
ITpu 06y4eHnH UCIOIB3YIOTCS CIIEAyIoIUe 00pa30BaTEIbHbIE TEXHOIOTHHU:

— TexHonorust KOMMYHUKAaTHBHOTO OOydeHUss — HampaBjieHa Ha (HOpMUpOBaHHE
KOMMYHHUKAaTHUBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sBJseTcs 6a30BOM, HEOOXOIUMOM 1JIst
aJlanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYJIBTYPHON KOMMYHHUKALIUH.

— Texunonorust paszHoypoBHeBoro (auddepeHunpoBaHHOrO) O0y4YEeHHsT — MpEAroyaraet
OCYLIECTBJICHUE II03HABATEIBHON JEATEIBHOCTU CTYAEHTOB C YYETOM HMX HMHIWBHIYaJIbHBIX
CHOCOOHOCTEHM, BO3MOKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOM TBOPUYECKUM
noreHuuan. Co3laHue M HCIOJIB30BAHUE AMATHOCTHYECKUX TECTOB SBIISETCS HEOTHEMIIEMOMN
YaCThIO JAHHON TEXHOJIOTHU.

— TexHonoruss MoOAyJapbHOrO OOy4YeHHS — MpPEAyCMaTpUBAET JEJICHUE COJAEpIKAHUS
JUCLUIUIMHBI Ha JOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOLyJH ), MHTETPUPOBaHHbIE B 00N KypC.
— MHudopmannonHo-koMmyHukanunonnsle texHonorun (MKT) - pacmupsior pamku

00pa30BaTENILHOTO IPOIlEcca, MOBBIMIAs €ro MPAKTUYECKYI0 HAlpaBIEHHOCTb, CHOCOOCTBYIOT
UHTEHCU(UKAIIMM CAMOCTOATENbHOM pabOThl ydYalMXCsl M MOBBILIEHUIO IT03HABATENbHOU
aktuBHOCTH. B pamkax UKT Beiaenstorcs 2 Buga TEXHOIOTH:

— TexHOJOrUs MCHONB30BAHUS KOMIBIOTEPHBIX MPOrpaMM — TMO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTD Tpoliecc 00yUeHHS A3bIKY Ha BCEX YPOBHSX.
— IHTEpHET-TEXHOJIOTMM — MPEAOCTaBIIAIOT IMIUPOKUE BO3MOKHOCTU JUIA  IIOMCKA

uHpopMmanmy, pa3paboTKN HAyYHBIX POEKTOB, BEICHHUS HAYYHBIX UCCIIEIOBAHHH.

— TexHonorus WHAMBUAyaTH3alUU OOYYEHUS — IIOMOTAET PEaTU30BHIBATH JMYHOCTHO-
OPUEHTHUPOBAHHBIN TOAXOJN, YYHUTHIBas HMHIUBUAyaJlbHBIE OCOOEHHOCTH M TOTPEOHOCTH
yUaIuxcsl.

— [IlpoexTHas TEXHONOTHS — OpPUEHTHUPOBaHA HAa MOJAEIMPOBAHHE COLMAIBLHOTO
B3aWMOJICHCTBHS yYaIlUXCS C IENBI0 PEHICHHs 3aJadd, KOTopas OmpeeNnseTcss B paMKax
npodeccrHoHaIbHOM NOATOTOBKH, BBIACISAS Ty HJIH HHYIO IIPEIMETHYIO 00JIacTb.

— TexHonorus oOy4eHUS B COTPYIHHYECTBE — pPEANM3yeT HMJICI B3aUMHOTO OOydYeHHS,
OCYIIECTBIIAS KaK HMHIWBHIAYyAIbHYIO, TaK M KOJUIGKTUBHYIO OTBETCTBEHHOCTh 3a DELICHHUE
y4eOHBIX 3a7a4.



— HrpoBas TEXHOJOTHS — MO3BOJIIET Pa3BUBATh HABBIKM PACCMOTPEHUS PsAa BO3MOXKHBIX
Croco0O0B pelIeHus MpoOsieM, aKTUBU3UPYS MBIIICHHE CTYJIEHTOB M PAaCKpHIBasi JTMUHOCTHBIN
HOTEHIIHAI KaXKI0TO yJamerocs.

— TexHonmorus pa3BUTHA KPUTHYECKOTO MBIINUICHHS — CIOCOOCTBYeT (OPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTUYECKH OTHOCHUTHCS K HH(GOpPMAIMH, YMEHHIO
0TOMpaTh HH(OPMALIHIO [T PELICHUS TOCTABICHHON 3a/1auu.

KommiekcHOe MCTobp30BaHUE B yUEOHOM TIPOIIECCe BCEX BHIMICHA3BAaHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, MHTEUIEKTYaJbHYI0 AaKTHBHOCTb, Pa3BHBAIOT II03HABATEIIbHBIC
IPOLECCHI, CIOCOOCTBYIOT ()OPMHUPOBAHHMIO KOMIIETEHIIMM, KOTOPBIMU JOJDKEH o00JanaTh
OyayImuii CrieluanucT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI BKIIOYAIOT B CEOSI:

— pabora B MaJIbIX Ipymmax (KOMaH/e) - COBMECTHAs ACATEIbHOCTD CTYIEHTOB B IPYIIIE MO
PYKOBOJICTBOM JIU/IEpa, HAIIPABJICHHAS HA pellleHue o0IIel 3a/1auu IyTEM TBOPUECKOTO CIIOKEHHUS
pe3yJIbTaTOB HMHAMBUAYATbHONH pabOTHl YJICHOB KOMaHABI C JEJICHHUEM IOJHOMOYUN |
OTBETCTBEHHOCTH;

— MPOEKTHAs TEXHOJIOTHUS - HHAUBUIYaJIbHAs UM KOJUIEKTUBHAS JESITEIBHOCTh 110 0TOOPY,
pacIpeelIeHNIO U CHCTEeMAaTH3al} MaTeprasia 1o ONpeesICHHONH TeMe, B pe3ysbTaTe KOTOPOi
COCTaBJIAETCS MPOEKT;

— aHaNU3 KOHKPETHBIX CUTYalMi - aHalIMU3 peajbHbIX MPOOJEMHBIX CUTyalMid, MMEBLIMX
MECTO B COOTBETCTBYIOIIEH 001acTé Mpo(eCCHOHANBHON AEATENBHOCTH, W IOWCK BapHaHTOB
JTy4IIUX PEUICHUH;

— Pa3BUTHE KPUTHYECKOTO MBIIUICHUS — 00pa3oBaTebHasl JesTeIbHOCTb, HAllpaBJIeHHAas Ha
pa3BHUTHE Y CTYJCHTOB Pa3yMHOT'0, pe(IEKCUBHOTO MBIIUICHHS, CIOCOOHOTO BBIIBUHYTH HOBBIC
HUJICHU U YBUACTH HOBBIC BO3SMOYXHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afad W CUTyallMid I[IMPOKO HCIIOJB3YETCS Kak
npenojaBaTesieM, TaKk U CTYJEHTaMHM BO BpeMs JIEKIUH, Ja0OpaTOpHBIX 3aHATUN M aHajIu3a
pE3yJIBTaTOB CaMOCTOSATENBHON paboThl. DTO 0O0YCIOBIEHO TEM, YTO NPH HCCIEJOBAaHHU WU
peIIeHNH KaXK10i KOHKPETHOH 3a7jauu UMeeTcsl, KaK PaBuiIo, HECKOJIBKO METO/IOB, @ 3TO TpeOyeT
pa30opa 1 OIEHKH 11eJ0i COBOKYITHOCTH KOHKPETHBIX CUTYalUH.

KOJIN4eCTBO
HC]’[OJ’[BZ}yeMBIe HHTCPAKTUBHLIC 06pa3OBaTeﬂmee
CeMech Bl/l}.'[ 3aHATUSA HHTCPAKTUBHBIX
TEXHOJIOI'MHA
JacoB
[TpakTHueckue 3aHATUSA B peKUMax
4 JIP B3aMMOJECHCTBHUS «IIPENOJaBaTellb — CTYIAEHT» U 16
«CTYJIEHT — CTYJICHT»
Hroro 16

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3anamus/cemunapul, JIP — nabopamopmuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3agaHus U BOMPOCHI JJIsI CAaMOCTOSTENBHOW pabOTHl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TOWCKa WH(OPMAIMH, YMEHHUS CaMOCTOSTENbHO DACIIUpATh W YIIyOJsITh 3HAHUS,
TIOJTYYCHHBIE B X0/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHH.

[Moaxon pa3dbopa KOHKPETHBIX CUTYalUi IMUPOKO UCTIONIB3YETCS KaK MPEero/aBaTesieM, Tak
U CTyJIEHTaMH IpY TIPOBEJICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIbHONW PaOOTHI.

JIns i ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI IPEIYCMOTPEHA OpraHU3aIvs
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DIICKTPOHHOH ITOYTHI.

JInst L ¢ HapyIeHUsIMH 3PSHUS:

— B I€YaTHOW (hopMe YBEIMICHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIICHUSIME CITyXa:

— B mieuaTHoi opme,



— B hopMe PIIEKTPOHHOTO JTOKYMEHTA.

JIJIst U1 ¢ HapYIICHUSIMHM OIIOPHO-JIBUTATEILHOTO arapara:

— B I1e4aTHOM (opme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jlyis il ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbsI MIPEIyCMOTPEHA OPTaHU3AIUS
KOHCYJIbTAIIMH ¢ MCIIOJIb30BAHUEM DJICKTPOHHOM MOYTHI.

JlaHHBIN TMepedeHbh MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

4, OIIeHO‘IHbIe U METOAUYECCKHE MaTEepHAJIbI
4.1 OueHouHble cpeAcTBA Ui  TeKyllero KOHTPOJSI  YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAllUN

OrneHOYHBIC CpEICTBA IMPEIHA3HAYEHBI /I KOHTPOJS M OIECHKH 00pa30BaTENIbHBIX
JOCTIDKEHUH 00yYaroNIMXCs, OCBOMBIIMX MPOrpaMMy yUeOHOH MUCIUIUITMHBI «AJITOPUTMBI U
aHaJN3 CIIOKHOCTHY.

O1cHOYHBIC CPENICTBA BKIFOUACT KOHTPOJIBHBIC MAaTEpUAIIbI JUIsSl TIPOBEICHHUS TEKYIIero
KOHTPOJIA B (pOpMe TECTOBBIX 3a/laHUH, U MPOMEKYTOUHOI aTTecTAlMU B opMe 3aaHUN K
3a4ery.

OrneHoYHBIC CpEICTBA JUIsl WHBAJIWAOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXHOCTSMU

3JI0POBbSI BEIOUPAIOTCS C YUETOM UX UHIUBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBATIUIAM | JIUIIaM C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3I0POBbSI
NPEJOCTABIISICTCS TOTIOJIHUTEILHOE BPEMS JIJIs IIOATOTOBKU OTBETA HA SK3aMCHE;

— MPU MPOBEICHUU TPOIIECTYPHI OIICHUBAHKS PE3yJIbTATOB OOYUYCHHSI WHBAIHJIOB H JIHII C
OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3JIOPOBBS TPEAYCMATPUBACTCSI UCIIOIB30BaHUE TEXHHYECKUX
CPEIICTB, HEOOXOAMMBIX UM B CBSI3H C UX HHIUBUIYATHbHBIMUA OCOOCHHOCTSIMU;

— TIpY HEOOXOIUMOCTH JIJIsl 00YUAIOIIUXCS ¢ OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 37I0OPOBbSI
U UWHBAJIWJIOB TMIPOIEAypa OICHUBAHUS pE3YJBTATOB OOYYECHUS [0 JUCIHIUIUHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa olneHMBaHUs Pe3yJbTATOB OOYUYCHHS] MHBAJIUIOB U JIWI] C OTPAHHMYECHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 JUCHUIUIMHE (MOJIYJIIO) MPEIyCMaTPUBACT IPEIOCTABICHHE
uHbopManuu B Qopmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM HUX 3J0POBbSI M BOCIPHUSATHS
uHbopMaIuu:

JIist TUIT ¢ HApYIICHUSIME 3PCHUS

— B IeYaTHOH (hopMe YBEITMICHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1nist U1 ¢ HApYIICHUSIMH CITyXa:

— B mieuaTHoOM hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist TUIT ¢ HapyIICHUSIME OTIOPHO-/IBUTATEIILHOTO arapara;

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA
00ydaromuxcs.

CTpyKTypa OLEHOYHBIX CPeACTB /Il TeKyllell U MPOMeKYTOYHOM aTTecTaluu

Kon HanmenoBanue
Ne | KonTtponupyemsle pa3aens (TeMbl) | KOHTPOJIHUPYEMOM OLICHOYHOI'O CPEJCTBA
n/n JUCHUITTHHBI® KOMIETEHINH T . IIpomesxyTounas
(nu ee yacTH) CYLIHI KOHTPOIT aTTecTanys
1 OCHOBHBIC TTOHSTHS VK-1 JlabopaTtopHas Bonpoc Ha 3auere 1,
CIIO)KHOCTH aJITOPUTMOB pabora Ne 1 oryer mio JIP 1




2 MeTobl OIIEHKH CIOKHOCTH OTIK-1 JlaGopaTopHas Bompoc Ha 3auere 2,
QITOPUTMOB pabota Ne 2 otuer mo JIP 2
O1ueHKa CII0KHOCTH

3 T T —— OTIK-1 JlaGoparopnast Bomnpoc Ha 3auete 3,
a p pabota Ne 3 otuert 1o JIP 3
tumna for
OneHka cl10XXHOCTH

JlaGoparopnast Bompoc Ha 3adere 4,

4 | HUKIIMYECKUX aIrOPUTMOB [1K-1

. padorta Ne 4 oruer 1o JIP 4
(while, repeat)

5 AmnHanu3 cl0XXKHOCTH IK-1 JlabopaTtopHas Bomnpocs! Ha 3auete 5,
PEKYPCHUBHBIX aJITOPUTMOB pabota Ne 5 6, otuer no JIP 5
Master theorem u ananus3

6 | aIrOpUTMOB THUIIA «PA3EIISTH I1K-3 Jlabopatopras Bonpoc na sasere 7,

p . pasit pabota Ne 6 orger o JIP 6
U BJIACTBYI»

7 AHanu3 anroputMa Xoapa K-1 Jla6oparopHas Bomnpoc Ha 3auete 8,
«OBICTPO COPTHPOBKUY pabora Ne 7 order mo JIP 7

8 bricTpbie anropuT™Mbl [IK-3 JlabopaTtopHas Bompoc Ha 3auete 9,
MaTPUYHOTO YMHO)KCHHUSI. pabora Ne 8 oruer no JIP 8
Knaccel ciioxkHOCTH 3a/1a4. Jla6oparopHas

9 Kiace NP. OIIK-2 pacoTa Ne 9 Bormpoc na 3agere 11

10 CJI0’KHOCTD 337241 [IK-3 JlabopaTopHas Bompoc Ha 3auere 12,
«BBIIOTHUMOCTBY. pabora Ne 9 order mo JIP 9

11 | IIpoGnema P =? NP. YK-1 g;g:faa;zpll{ Oaﬂ Bomnpoc Ha 3auere 13

12 3amayn DKCIIOHEHIIHAIBHOM OIIK-2 JlabopaTopHas Bonpoc na sasere 14
CIIOYKHOCTH. pabora Ne 10

13 OnHocTOpoHHME QYyHKIIMU U K-1 JlaGoparopHas Bonpoc Ha sauere 15
CJIOKHOCTB QJITOPUTMOB pabora Ne 11

JlabopaTopHas Bompoc Ha 3auere 16,

14 | Anroputm RSA [TK-3 pabora Ne 12 oruer mo JIP 12
[TocTpoenne n

15 | pen P o IK-3 JlabopaTtopHas Bompoc na 3auere 17,

CIOJIE30BAHNC XCIIICH, abora Ne 13 18, oruer mo JIP 14
SHA256 b

16 ANTOPUTMBI MOJTYJISIPHOM K-3 JlaGopaTopHas Bornpoc na 3ayere 19,
apu(OMETHKH pabora Ne 14 20, oruet o JIP 14
D¢ dekTuBHBIE ANTOPUTMBI

JlaGoparopnast Bomnpoc Ha 3auete 21-

17 | IEeKOMIIO3UIINH U I1K-3 paGora Ne 10 29

ONTUMU3ALIUHA

pe3ysbTataM o0yueHHs U KPUTEPUAM UX OIICHUBAHUS (OIICHKA: 3a4TEHO):
YK-1 Cnoco0eH ocyliecTBJIATH NOMCK, KPUTHYECKUH aHAJIN3 U CHHTe3 HHpopManuu,
HJ/-1.YK-1

enaoems:

IToka3aTesin, KpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI

CootBercTBe INMOPOrOBOMY VPOBHIO OCBOCHHMS KOMIETEHLIHMH IJIAHUPYEMBIM

NPUMCHATD CHCTEeMHBIi moaxXoa AJid pCeIllCHUA IMOCTABJICHHBIX 3aa4

Ocywecmensaem

nOUucK

Heooxooumoi

pe3yibomamosl aHAiu3a nOCMAeGeHHOIl 3a0auu

Paspabomka,

USMEHEHUe U

uHpopmayuu,

onupaice Ha

Ananuz 6ozmodxcnocmeti peanuzayuy mpeoosanuli K npO2PamMMHOMY 00ecneyeHuro
CO2Naco8aHue  apxXumeKmypol

npo2pammHO20

obecneyenuss ¢ CUCMEMHbIM AHATUMUKOM U apxumexKmopom npocpammHoco

obecneueHus



Coop, obpabomka, ananu3 u 0000weHUe NEPed08O2O0 OMeUeCmBEEeHHO20 U
MENCOYHAPOOHO20 ONBIMA 8 COOMBEMCMBYIouell 001acmu UCC1e008aHUlL
HeamenvHocmy, HanpagieHHAs HA peuleHue 3a0ay aHATUMUYecKo2o Xapakmepa,
npeononazaruyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
na- BriOupaer onTUMaIbHBIN BApHAHT PELICHUs 334a4H, apTyMEHTHPYS CBOM BBIOOp
2.YK-1
VYMETB:  IIposooumw oyenky u 000CHOBAHUE PEKOMEHOYEeMbIX peuleHull
BJIAZIET  Paspabomka, usMeHeHUue U CO2NACOBAHUE  APXUMEKMYPbl  NPOCPAMMHO2O
b: obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus
Coop, obpabomka, anamusz u 0000wWeHUe NePedoB8o20 OMeUecmeeHHo20 U
MENCOVHAPOOHO20 ONBIMA 8 COOMBEMCMBYIouell 001acmu UCc1e008aHull
HeamenvHocmy, HanpasieHHas HA peuleHue 3a0ay AHATUMUYecKo20 Xxapakmepad,
npeonoazarnuyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
OIIK-1 Cnoco0eH nmpuMeHAATh (PyHAaMeHTAJIbHbIe 3HAHUS, MOJYy4YeHHbIe B 00JIaCTH
MATeMAaTH4YeCKUX M (WJIH) eCTeCTBEHHBIX HAayK, M HCHOJIb30BaTh HMX B
npogeccHOHAIBLHOI 1eITeJIbHOCTH
H/I-1.0IIK- Ilpumensem ¢ynoamenmaivHvle 3HAHUA, NOJYUEHHble 6 o00aacmu

1 Mamemamuyeckux u (Uiu) eCmecmeeHHblX HAYK nPU NOCMPOCHUU Moodeneil
6 3A0aHHOU NPeOMemHoll 0odaacmu
3Hamy. Memoowl ananuza u 0600weHUsE OMeUeCMBEHHO20 U MEHCOYHAPOOHO20 ONbIMA 6

coomeemcemayoujeti 001acmu Uccied08anull
Memoovl npogedenus 3xcnepumenmos u Habvoenull, 0000weHus u 00padbomKu
uHgopmayuu
ymems. Ilposooums ananus ucnonnenus mpeoosaHull
Hcnonvzoeamsv cywecmayiowue munogvle peulenus u wadioHbl npoekmupo8aHus
NPOSPAMMHO20 0becneyeHusl
Ipumensms mMemoObl AHAU3A HAYYHO-MEXHUYECKOU UHDopMayuu
enademv:  AHANU3 803MOACHOCIEL PeANU3aYUU MPEOOBAHUL K NPOZPAMMHOMY 06echeueHuro
Coenacosanue mpebosanuil K NPOCPAMMHOMY obecneueHuro c
3auHmMepeco8anHbIMU CIOPOHAMU
Coop, obpabomka, ananuz u 0000weHUe pe3yTbMAMO8 IKCNEPUMEHMO8 U
uccnedosanull 8 coomeemcemayrouellt 001acmu 3HaHUll
HesamenvHocmy, HanpagieHHAs HA peuleHe 3a0ay aHATUMUYecKo20 Xapakmepada,
npeonoazanwux 66100p U MHO2000pasue aKkmyaibHbiX Cnocob08 peueHus 3a0ay
nJ- [TpumensieT pyHIaMEHTAIbHbBIC 3HAHUS, TTOJyYCHHBIC B 00JJaCTH MaTEeMAaTHICCKUX
2.0IIK-1 wu (unu) ecTecTBEHHBIX HAyK IMpU BbIOOpE METOJIOB pelIeHHs 3aaad
PO eCCHOHATBHON JIEATETLHOCTH
3HATh:  Memoovl ananuza u 0000wWeHUs Omeyecm8eHH020 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcemaytoujeti 001acmu Ucciedo8anull
Memoovl nposedenus IKCnepumMeHmos u HabaooeHut, 060owenus u 0opabomxu
uHgopmayuu
YMETH:  Ilposooumv ananus ucnoanenus mpebosanuil
TIpumensms memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpopMayuu
BJIAJIET  Ananu3 603modicHocmell peaauzayuu mpeoo8anuli K nPpocpamMmHOMY 00ecnedenuio
b:
Coop, obpabomxa, anamusz u 0000WeHUe pe3YIbMAMO8 IKCHEPUMEHMO8 U
uccuedosaHull 8 coomeemcemayroujeil 001acmu 3HaHul
Iloozomoska npeonodcenul 0Jisl COCMABIEHUs NAAHO8 U MEMOOUYECKUX NPOSPAMM
uccned08anull u pazpabomox, NPaKmuyecKux peKoMeHOayuti no UCHOJIHEHUIO UX
pe3yIbmamos



HeamenvHocmy, HanpaeieHHas HA peuleHue 3a0ay AHATUMUYEecKo20 Xxapakmepad,
npeonoazarwux 8blO0p U MHO2000pasue akmyaibHblX Cnocob08 peuieHus 3a0ay
OIIK-2 CnocoGeH NpUMeHATH COBPEeMEHHbII MaTeMaTHYeCKHUii annapar, CBI3aHHbII ¢
NMPOEKTUPOBAHUEM, Ppa3padoTkoil, peaju3anuedl M OLEHKON KayecTBa
NPOrPaMMHBIX MNPOAYKTOB M NPOrPaMMHBIX KOMILIEKCOB B Pa3iHYHBIX
00J1aCTHAX YeJI0BEYECKOM NesATeJLHOCTH

HJI-1.01I1K-
2

3HAMb.!

ymemb:

enaoems:

HJI-2.011K-
2

3HAMb.

ymems.

gnaoems:

Cnocoben npumeHamv CUCHEMHbBI NOOX00 K AHATU3Y NPEOMEMHOU
(npobaemnoir) ooracmu, eviasnenuto mpedosanuii kK HC
Memooonoeuu  paspabomku  npocpammHo20 obecnedeHuss U  MexHOI02UU
NPOSPAMMUPOBAHUS
Lenu u 3a0auu nPo8OOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memoowvl nposedenus sxcnepumermos u HabarvoeHutl, 000oweHuss u 0opabomxu
ungopmayuu
IIposooums ananusz ucnoanenus mpeoosanuil
Hcnonvzoeamsv cywecmayiowjue munogvle peulenus u wadiousbl npoekmupoaHsl
NPOSPAMMHO20 0becneyeHs.
Ananuz 603modcnocmetl peanusayuy mpeb6o8anuli K RpOSPAMMHOMY 00ecneyeHuo
Coenacosanue mpebosaruil K NPOCPAMMHOMY obecneueHuro c
3auHmMepeco8anHbIMU CHOPOHAMU
Paspabomxa, uszmenenue u coenacoeamue  apxXumexkmypvl NpOSPAMMHOO
obecneueHuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO0
obecneyeHus
IIpoexmuposanue cmpykmyp OaHHbIX
Paszpabomxa cmpyxkmypol npoepammnoeco kooa UC
Coop, obpabomka, ananuz u o0606weHUe pe3yTbMmamos 3IKCHePUMEHMO8 U
ucciedo8aHull 6 Coomeemcmayoujell 001acmu 3HaHul
HeamenvHocmy, HanpasieHHAs HA peueHue 3a0ay aHATUMUYecKko20 xapakmepa,
npeononazarnwux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
Ilpumenaem coepemennvlii mamemamuyecKuil annapam npu nOCMPOeHUU
Mooeneil 8 paznuuHbIX 001ACMAX YeN08€4eCKOll 0eAmenbHOCIU
Bosmoorcnocmu  cogpemenHbiX U nepCcnekmusHulX  cpeocme  pazpabomku
NPOCPAMMHBIX NPOOYKMO8, MEeXHUYECKUX CPeOCm8
Memooonoeuu  paspabomxu  npocpammHo20 obecneueHus U  MexHOI02UU
NPOCPAMMUPOBAHUS
Teopus 6a3z oanHwblx
Lenu u 3a0auu npooOUMbLX UCCIE008aAHUL U PA3PAOOMOK
Memoovl npogedenus s3xcnepumenmos u Hab.IoeHull, 0000weHus u 0opadbomku
uHgopmayuu
Buvipabamvieams éapuanmul peanuzayuu mpebo8anuii
Hcnonvzoeamsv cywecmayioujue munogvle peulenus u wadiousbl npoekmupoaHus.
NPOSPAMMHO20 0becneyeHusl
Ananuz 603modcHocmetl peanusayuy mpeoosanull K npoSPAMMHOMY 00eCneyeHuo
Paspabomxka, uszmenenue u coenacoeanue apxumexkmypvl HpPOSPAMMHOZ0
obecneveHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneveHus
IIpoexmuposanue cmpykmyp OaHHbIX
Paspabomra cmpykmypel npoepammnozo kooa UC
Coop, obpabomka, ananuz u 0000weHUe pe3yTbMAMO8 IKCNEPUMEHMO8 U
uccnedosanuil 8 coomeemcmayrouell 001acmu 3HaHull
HesamenvHocmb, HANpagieHHAs HA peuleHIe 3a0ay AHATUMUYeCcK020 Xapakmepad,
npeonoazanwux 6b100p U MHO2000pasue aKkmyaibHbiX Cnocob08 peueHus 3a0ay



HJ[-3.0IIK- Apzymenmupogano npumeHnsem mMemoovbl RPOEKMUPOBAHUs, PA3PAOOMKU U

2

3HAmMys.

ymemu:

enaoems:

4.0I1K-2
3HATh:

YMETh:

BJIALIET
b:

IIK-1

peanuzauyuu NPOZPAMMHBIX HPOOYKMOE U HPOZPAMMHBIX KOMNIEKCO8 6
Pa3IuuHbIX 001aCmAX 4e108e4ecKoil 0essme1bHOCmU
Bosmooicnocmu cywecmayroweii npoepammuo-mexHudeckotl apxumeKmypol
Bosmoorcnocmu  cogpemenHbix U NepCneKmusHulX  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKIMOE, MEXHUUECKUX CPeOCm8
Memooonoeuu  paspabomku  npocpammHo20 obecnedeHuss U  MexHOI02UU
NpPOCPaAMMUPOBAHUSL
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina U1C
Lenu u 3a0auu nPo8OOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memo0si u cpedcmea nAaGHUPOBAHUSL U OP2AHUZAYUU UCCTIE008AHULL U PaA3PAOOMOK
Memoovl npogedenus 3xcnepumenmos u Hab.Iv0eHull, 0000weHUs U 0O6pPadomxKu
uHgopmayuu
Buvipabamvieams éapuanmul peanruzayuu mpebosanuii
Hcnonvzosams cywecmayoujue munoguvle peulenus u uabionsbl npoeKmupo8anus
NPOSPAMMHO20 0becneyeHus
Bepuguyuposamv cmpyxmypy npoepammuoco kooa
Paspabomxa, uszmenenue u coenacosanue apxumexkmypvl NpOSPAMMHO2O
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus
Paspabomxa cmpyxkmypol npoepammnoeco kooa UC
Bepugpuxayus ~ cmpykmypol  npocpammuoco  kooa HMC  omHocumenbHO
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC
Coop, obpabomka, ananuz u o0606weHUe pe3yTbMmamos 3IKCHePUMEHMO8 U
ucciedo8aHull 6 Coomeemcmayoujell 001acmu 3HaHul
HeamenvHocmy, HanpagieHHas HA peuleHue 3a0ay aHATUMU4ecKko2o Xxapakmepa,
npeononazarnwux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
Hcnone3yeT WHCTpyMEHTANbHBIC, MPOTPAMMHBIE U allapaTHbIE CPEeACTBa
WU3MEPEHUI JIUIS OIEHKH KauyecTBa MPOTPAaMMHOT0 00eCIIeUCHHS
Bosmooxcnocmu  cogpemenHvix U NepCHeKmuHblX  cpeocmse  paspabomku
NPOCPAMMHBIX NPOOYKMO8, MEeXHUYECKUX CPeOCm8
Memooonoeuu  paspabomku  npocpammHo20 — obecneyeHuss U  MEXHONOUU
npPOCPaAMMUPOBAHUSL
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hucmpymenmor u memoosi gepughuxayuy Cmpykmypuvl BPOSPAMMHO20 KOOd
Memoovl nposedenus IKCnepumMeHmos u HabarooeHutl, 060ouenus u 0opabomru
uHgopmayuu
Hcnonvzoeams cywecmeyiowue munogvie peueHuss u uwabaionsbl npoeKmuposanus
NPOCPAMMHO20 0OecneyeHus:
Bepuguyuposame cmpykmypy npoepammnozo kooa
Tpumensms mMemoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpopMayuu
Paspabomxa, uzmenenue u coenacosamue apxXumekmypvl  NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHO2O
obecneueHus
Paszpabomxa cmpyxkmypol npoepammnoeco kooa UC
HeamenvHocmy, HanpaeieHHas HA peuleHue 3a0ay AHATUMUYecKo20 Xxapakmepad,
npeononazarwyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay

CnocobeH [eMOHCTPHMPOBATH 0a30Bble 3HAHMS MATEMATHYECKHX HW(HMJIH)
€CTeCTBEHHBIX HAYK, IPOrPAMMHUPOBAHHUA H HH(POPMALHOHHBIX TEXHOJIOT i



HJT-1.ITK-1

3HAmMys.

ymemb:

enaoems:

na-
2.JIK-1
3HATb:

VMETb:
BJIALIET
b:

Hmeem npakmuuecKkuii onvim HAyYHO-UCCIE008AMENbCKOU 0eAMENbHOCHU 8
oonacmu nOCMpPoOeHUs MAMeMaAMUYecKux mooeneil, nPoZpamMmuposanus u
UHDOPMAYUOHHBIX MEXHOI0ZUTL
Memoowl ananuza u 0600weHUs 0OMe4ecme8eHHO20 U MENCOYHAPOOHO20 ONbIMA &
coomeemcmaytoujeti 001acmu uccie0o8anull
Memoowvl nposedenus sxcnepumenmos u HabarwoeHutl, 060oweHus u 0opadbomxu
ungopmayuu
Hcnonvzoeamsv cywecmayouue munogole peulenus u wadioubl npoeKmupo8aHus.
NPOSPAMMHO20 0becneyeHs.
Ipumensimo mMemoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpopMayuu
Ananuz 603modcnocmeti peanusayuy mpeb6o8anull K npoSpAMMHOMY 00ecneyeHuo
Oyenka epemeHu U MpyoOOeMKOCMU Peanu3ayuu mpebosanuti K npocpammHoMy
obecneuenuro
IIpoexmuposanue cmpykmyp OaHHbIX
Coop, obpabomka, ananuz u o06006weHUe pe3yTbMamos IKCHePUMEHMO8 U
uccuedosaHull 8 coomsemcmayoujeil 001acmu 3HAHUl
Iloozomoska npeonodcenutl 0 cOCMasieHus NiaH08 U MemoouyecKux npocpamm
uccied08anull U papabomox, NPAKmudecKux peKkoMeHOayuil N0 UCHOIHEHUIO UX
pe3ynvmamos
HesmenvHocmb, HANPABIEHHA HA peuleHUe 3a0aY AHATUMUYeCKO20 Xapakmepad,
npeononazaruux blO0p u MHO2000pasue aKkmyaibHbLX CnOCo008 peueHus 3a0ay
YMeer HaxouTh, POPMYJIMPOBATH U PEIIATh CTAHAAPTHHIC 337a4d B KOHKPETHON
poOJIEMHO 001acTu
Memoowvl nposederus 3xKcnepumenmos u HabIoeHull, 000owenus u 0opabomku
ungopmayuu
TIpumensms mMemoObl AHAIU3A HAYYHO-MEXHUYECKOU UHDopMayuu
IIpoexmuposanue cmpykmyp OaHHbIX

Coop, obpabomxa, anamuz u 0000WeHUe pe3yTbMAMO8 IKCHEPUMEHMO8 U
uccuedo8aHull 6 coomeemcmayoujell 001acmu 3HaHul

Iloozomoska npednodcenuil 0isl COCMABNeHUs NIAHO8 U MEMOOUYECKUX NPOSPAMM
uccned08anull U paspabomox, NPaKmuyecKux peKoMeHOayuti no UCHOJIHEHUIO UX
pe3ynbmamos

HeamenvHocmb, HanpasieHHAs HA peuleHue 3a0ay AHATUMUYeCcKo20 Xapakmepad,
npeonoazanwux 66100p U MHO2000pasue aKkmyaibHbiX Cnocob08 peueHus 3a0ay

MK-3 Cnoco0eH NpUMEHATHL COBPEMEHHbIe HH(OPMALMOHHBIE TEXHOJOTHH IIPH
NPOCKTHPOBAHUH, PeATH3ALHHU, OLlCHKE Ka4yecTBa U aHAIH3a Y(PPEeKTUBHOCTH
MaTeMaTH4YeCKHX MojeJieil M(1JIM) MPOrpaMMHOro odecredeHus AJIsl pelieHus
3aJa4 B Pa3JIMYHBIX NPeAMETHBIX 00J1aCTAX

HJI-1.1TK-3

3HAMbs.

Hcnonv3zyem coepemennvie pewienus U mexHoa02uu nPOEKMUpoGanus npu
paspadomke npozpammnozo obecneuenus
Bosmooicnocmu  cospemennvix  u  nepcnekmusHulx  cpedcmé  paspabomxu
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEeOCME
Memoodonozuu  paspabomxu  npocpammHo2o obecneueHuss U  MexXHOI02UU
npOSPaAMMUPOBAHUSL
Ipunyunvr nocmpoenus apxumexmypovl NpOSPAMMHO20 OOecneyeHuss U 6Uobl
apxXumeKmypul npo2paAmMmMHO20 0becnederus
Memo0si u cpedcmea npoekmuposanusi NPOCPAMMHbBIX Unmepgeticos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavna UC
Cospemennbie 06bEKMHO-0PUEHMUPOBAHHBIE A3bIKU NPOCPAMMUPOBAHUS]
Coepemennbie cmpyKkmypHbie A3bIKU NPOCPAMMUPOBAHUS



ymems.

gnaoems:

HJT-2.1TK-3

3HAmMbs.

ymems.

gnaoems:

HJT-3.1TK-3

3HAMbs.

ymemb:

Memoovl ananuza u 06006WeHUs OMeUeCm8eHH020 U MeXCOYHAPOOHO20 ONbIMA 8
coomeemcemaylowell 001acmu Uccie008aHull
Buipabamvieame sapuanmul peanuzayuu mpedosanuii
Koouposamv na si3vikax npoepammuposansi
Bepuguyuposamv cmpyxmypy npoepammuozo kooa
Paspabomra, usmenenue u coenacosanue apxXumeKkmypvl npoSPAMMHO20
obecneyeHUusi ¢ CUCMEMHbLIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHnus
IIpoexmuposanue npocpammHulx unmepgeicos
Paspabomxa cmpyxkmypol npoepammnoeco kooa UC
Bepugurxayus  cmpykmypor  npocpammmnoeo  xodoa HC  omnocumenvho
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC
Yempanenue obnapyoicennvix necoomeemcmaui
Hcnonvzyem coepemennvle A3bIKU U CUCHIEMBL  NPOZPAMMUDPOSAHU,
MeXHON02UU NPOEKMUPOBGAHUS NPOZPAMMHO20 00ecnedeHUs
Bosmooichocmu  coepemennbix U NEPCNEKMusHuIX  Cpeocms  pazpabomku
NPOSPAMMHBIX NPOOYKNO8, MEXHUYECKUX CPeOCmE
Memooonocuu  paspabomku  npocpamMmHo2o  obecnedenuss U  MexHOI02UU
nPOSPAMMUPOBAHUSL
Ipunyunet nocmpoenust apxumexmypovl NpoOSPAMMHO20 0becneyeHust U 6uobl
apxumexmypul NPOSPAMMHO20 0becnevenus
Memoost u cpedcmea npoexmuposanusi NPOSPAMMHbBIX UHMePhelicos
AH3biKu npoecpammuposanus u pabomol ¢ 6A3amMu OAHHHIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina U1C
Cospementbie 00beKMHO-OPUSHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Coepementvie cmpyKkmyphbie s3blKU NPOSPAMMUPOBAHUSL
Memoovl ananuza u 06006WeHUs OMeUecCm8eHHO20 U MeXCOYHAPOOHO20 ONbIMA 8
coomeemcemaylowell 001acmu Ucc1e008aHull
Buipabamvieame sapuanmul peanuzayuu mpebdosanuii
Koouposamb na si3vikax npoepammuposanisi
Bepuguyuposamv cmpyxmypy npoepammuozo kooa
Paspabomra, usmenenue u coenacosanue apxXumeKmypvl HpPOSPAMMHOZO
obecneyeHUusi ¢ CUCMEMHbLIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHus
IIpoexmupoearnue npocpammHulx unmepgeticos
Bepugurxayuss  cmpykmypor  npoecpammmnoco  koda HC  omnocumenvho
apxumexmypwol UC u mpebosanuti 3axazuuxa k UC
Yempanenue o6napyosicennvix necoomeemcmesuil
Ilpumensem Kpumepuu u MemoOuKu OUeHKU IPpeKkmusHocmu npoeKmHozo
peweHus  npu  papabomke  OMOECAbHLIX  NPOZPAMMHO-ANNAPAMHBIX
KOMNOHEHM 068 UHPOPMAUUOHHBIX CUCHEM
Bosmooicnocmu cywecmayoweit npoepammnuo-mexHu4eckol apxXumeKmypbl
Bosmooichocmu  cospemennvix U NEPCNEKMUBHuIX  cpedcmé  pa3pabomxu
NPOSPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPeOCmE
Memooonoeuu  pazpabomku  npocpAMMHO20 OOecneyeHuss U  MexXHOLo2Ul
nPOSPAMMUP OBAHUSL
Ipunyunst nocmpoenus apxumexmypvl NpOSPAMMHO20 oObecneyeHuss U 6Uobl
apxumexmypul HPOSPAMMHO20 0OeCneyets]
Hnempymenmot u memoOosl sepughuxayuu cmpykmypbl npOpamMMHO20 KOOd
Memoowvl nposedenusi dsxcnepumenmos u HabarvoeHul, 060owerus u 0opabomxu
ungopmayuu
Buipabamuvieame sapuanmol peanuzayuu mpebosanuil



enaoems:

WJI-
4.1TK-3

3HATh:

YMETh:

BJIALIET
b:

I1Iposodums oyeHKy u 060cHo8aHUE PEKOMEHOYEMBIX peuleHUll
Koouposamv na s3vikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammnozo kooa
TIpumensms memoObl AHANU3A HAYYHO-MEXHUYECKOU UHDOopMayuu
Oyenka epemeHu U Mpyo0OeMKOCMU peanu3ayuu mpebosanuti K npoepammHoMmy
obecneyeHuo
Paspabomxka, uszmenenue u coenacoeanue apxumexkmypvl NpPOSPAMMHO2O
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneuenus
Bepuguxayus ~ cmpykmypor  npocpammuoco  kooa HMC  omHocumenbHO
apxumexmypuot UC u mpebosanuii 3axazuuxa k UC
Coop, obpabomka, anamuz u 0600WeHUe NEPed0BO2O OMeYeCmE8eHH020 U
MeNCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouell 001acmu UCCc1e008anHul
Coop, obpabomka, ananus u 0000WeHUe pe3yTbMAMOE IKCNEPUMEHMO8 U
ucciedosanuil 8 coomgemcmayroujeli 001acmu 3HaAHU
Hcnonb3yeT TUIOBBIE METOABI KOHTPOJS, OICHKA M OOCCIICYCHMs KadecTBa
MPOrPaMMHOTO OOeCIeYeHHsI TPU PEIICHUH 337a4 B Pa3IUYHBIX TPEIMETHBIX
obmacTsx
Bosmoorcnocmu  cogpemenHvix U NepCneKmusHulX — cpedcme  paspadomKu
NPOSPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCmE
Memoodonoeuu  paspabomku  npocpamMmHo20  obecneyeHuss U  MEXHOI0UU
nPOSPAMMUPOBAHUS
IIpunyuner nocmpoenusi apxumexkmypuvl HPOSPAMMHO20 ObecnedeHus U 6uobl
aApXuUmeKmypul npOcPaAMMHO20 0becnedenus
Hucmpymenmsi u memoOosl gepughuxayuy Cmpykmypuvl RPOPAMMHO20 KOOA
Memoowvl nposederus s3Kcnepumenmos u HadIoeHull, 0000wenus u 0opabomxku
ungopmayuu
Koouposambv na szvikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammnozo kooa
TIpumensms memoObl AHAU3A HAYYHO-MEXHUYECKOU UHDopMayuu
Paspabomxa, uzmenenue u coenacosamue apxumexmypvl  NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHO2O
obecneueHus
Bepugurayus ~ cmpykmypot  npoepammuoco  kooa HC  omHocumenvHo
apxumexmypwol UC u mpebosanuti 3axazuuxa k UC
Coop, obpabomxa, ananuz u o0000weHUe NepPedoso20 OMe4eCmeeHHo20 U
MENCOVHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouell 001acmu UCc1e008anull
Coop, obpabomka, ananuz u 0000weHUe pe3yIbMamos IKCNEePUMEHMO8 U
uccnedosanuil 8 coomeemcemayrouiell 00aacmu 3HaHUll

Cootsercterie  0A30BOMY _YPOBHI0  OCBOEHMS KOMIIETEHIIUH  IUIAHHPYEMBIM
pe3ysibTaTaM O0YUYCHHUS U KPUTEPHUSAM MX OICHUBAHUS (OI[CHKA: XOPOIIO /3aYTEeHO):

YK-1

Cnoco0eH ocylIecTBIATH NOMCK, KPUTHYECKU AaHAJIN3 U CHHTe3 HH(OpMalnu,
NPUMEHATh CHCTEeMHBIH IOAXO0/ /ISl PeLICeHUsI MOCTABJICHHBIX 32124

H/[-1.YK-1  Ocywecmensem nouck HeodOX00umou ungopmayuu, onupasce Ha

gnaoems:

pe3ynibmamol AHAU3A NOCMABIEHHOI 3a0auu
Ananuz 603modchocmetl peanusayuy mpeoosanull K RpOSPAMMHOMY 0becneyeHuo
Paspabomxa, uszmenenue u coenacoeanue apxumexkmypvl NpOSPAMMHOZ0
obecneveHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneueHus
Coop, obpabomka, anamuz u 0600WeHUe NEPed0BO2O0 OMeUeCmE8eHHO20 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMEemcmsyrouel 0o1acmu Uccie008aHull



HeamenvHocmy, HanpagieHHAs HA peuleHte 3a0ay aHATUMUYecKo2o Xapakmepa,
npeononazarnwux 8blO0p U MHO2000pasue aKkmyaibHblX Cnoco608 peuieHus 3a0ay
na- BriOupaer onTUMaIbHBIN BApHAHT PELICHUs 3a1a4H, apTyMEHTHPYS CBOM BBIOOp
2.VK-1
VYMETB:  IIposodums oyenky u 000CHOBAHUE PEKOMEHOYEeMbIX peuleHUll
BJIAZIET  Paspabomka, usmeHeHUue U CO2NACOBAHUE  APXUMEKMYPbL  NPOCPAMMHOZO
b: obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus
Coop, obpabomka, anamuz u o0000wWeHUe NepPedoB8o20 OMeUecmeenHo20 U
MENCOVHAPOOHO20 ONBIMA 8 COOMBEMCMBYIouell 001acmu Ucc1e008aHull
HeamenvHocmy, HanpasieHHas HA peuleHue 3a0ay AHATUMUYecKo20 Xxapakmepd,
npeonoazarnuyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
OIIK-1 Cnoco0eH nmpuMeHAATH (PyHAaMeHTAJIbHbIe 3HAHUS, MOJYy4YeHHbIe B 00J1acTH
MATeMAaTH4YeCKUX W (WJIH) eCTeCTBEHHBbIX HayK, W HCHOJb30BATH HX B
npogeccHOHAIBLHOI eI TeJTbHOCTH
H/I-1.0IIK- Ilpumensem ¢ynoamenmaivHsle 3HAHUA, NOJYUEeHHble 6 o00aacmu

1 Mamemamuyeckux u (Uiu) eCmecmeeHHblX HAYK nPU NOCMPOCHUU modeneil
6 3A0aHHOU NPeOMemHoll 0odnacmu
3Hamy. Memoowl ananuza u 0600weHUsL OMeUeCMBEeHHO20 U MeHCOYHAPOOHO20 ONbIMa 8

coomeemcemayoujeti 001acmu Uccied08anull
Memoovl npogedenus 3xcnepumenmos u Haboenutl, 0000weHus u 00padbomKu
uHgpopmayuu
ymems: IIposooums ananusz ucnonmnenus mpebosanul
Hcnonvzoeamsv cywecmayouue munogole peuleus u wadioubl npoeKmupo8aHus.
NPOSPAMMHO20 0becneyeHsl
Tpumensms mMemoObl AHAU3A HAYYHO-MEXHUYECKOU UHDopMayuu
enademv:  AHANU3 8O3MOACHOCIEL PeaNU3aYUU MPeOOBAHUL K NPOZPAMMHOM) 06echeueHuro
Coenacosanue mpebosanuil K NPOCPAMMHOMY obecneueHuro c
3auHmMepeco8aHHbLIMU CIMOPOHAMU
Coop, obpabomka, ananuz u 0000weHUe pe3yTbMAMO8 IKCNEPUMEHMO8 U
uccnedosanuil 8 coomeemcemayrouelt 001acmu 3HaHull
HesamenvHocmy, HanpagieHHAs HA peueHUe 3a0ay aHATUMUYecKko20 Xxapakmepd,
npeononazanuux 8b100p U MHO2000pasue aKkmyaibHblx Cnocob08 peuieHust 3a0ay
nJ- [TpumensieT GpyHaaMeHTaIbHbBIE 3HAHUS, TIOTyYEHHBIE B 00JaCTH MaTEMaTHIECKHX
2.0IIK-1 wu (unu) ecTecTBEHHBIX HAyK IpU BbIOOpE METOJOB pelIeHHs 3aaad
PO eCCHOHATBHON JIEATETLHOCTH
3HATh:  Memoovl ananuza u 0000wWeHUs Omeyecm8eHH020 U MeHCOYHAPOOHO20 ONbIMA 6
coomeemcemaytoujeti 001acmu ucciedo8anull
Memoovl nposedenus sKcnepumMenHmos u HabaooeHul, 0b0ouenus u 0opabomxu
uHgopmayuu
YMETH:  Ilposooumv ananus ucnoanenus mpebosanuil
TIpumensms memoObl AHANU3A HAYYHO-MEXHUYECKOU UHDopMayuu
BJIAJIET  Ananuz 603modicHocmell peaauzayuu mpeoosanuli K nNPpocpamMmMHOMY 00ecnedenuio
b:
Coop, obpabomxa, anamusz u 0000WeHUe pe3yTbMAMO8 IKCHEPUMEHMO8 U
uccuedo8aHull 8 coomeemcmayoujell 001acmu 3HAHul
Iloozomoska npeonodcenul 0isl COCMABNEeHUs NIAHO8 U MEMOOUYECKUX NPOSPAMM
uccned08anull u paspabomox, NPaKmuyeckux peKoMeHOayuti no UCHOJIHEHUIO UX
pe3yIbmamos
HesmenvHocmb, HANpaeieHHAs HA peuleHue 3a0ay AHATUMUYecKOo20 Xapakmepad,
npeononazaruux 6b100p U MHO2000pasue aKmyaibHblX CHOCO008 peuleHUs 3a0ay



OIIK-2 Cnoco0eH NpUMeHATH COBPeMEHHbII MaTeMaTHYeCKHUIi annapar, CBI3aHHbII ¢
NMPOEKTHPOBAHUEM, Ppa3padoTkoil, peaju3anuedl M OLEHKON KayecTBa
NPOrPaMMHBIX MNPOAYKTOB M NPOrPaMMHBIX KOMILUIEKCOB B Pa3IHYHBIX
00J1aCTAX YeJI0BeYeCKOM 1eATeJIbHOCTH

HJT-1.0I1K-
2

3HAMb.!

ymemb:

enaoems:

H/[-2.0IIK-
2

3HAMb.

ymems.

gnaoems:

HJ1-3.OIIK-
2

Cnocoben npumeHams CUCHMEMHbBIIL NOOX00 K AHATU3Y HPEOMENHOU
(npobaemnoir) oonracmu, eviasnenuto mpevosanuii kK HC

Memooonoeuu  paspabomku  npocpammHo20 obecnedeHuss U  MexHOI02UU

nPOSPAMMUPOBAHUS

Lenu u 3a0auu nPo8OOUMBIX UCCIEO08AHULL U PA3PAOOMOK

Memoowvl nposedenusi sKcnepumermos u HabaroeHul, 060o0werus u 0opabomxu

ungopmayuu

IIposooums ananusz ucnoanenus mpeoosanuil

Hcnonvzoeamsv cywecmayiowjue munogvle peulenus u wadiousbl RpoekmupoaHsl

NPOSPAMMHO20 0becneyeHs.

Ananuz 603modcnocmetl peanusayuy mpeb6o8anull K RpOSPAMMHOMY 00eCneyeHuo

Coenacosanue mpebosaruil K NPOCPAMMHOMY obecneueHuro c

3auHmMepeco8anHbIMU COPOHAMU

Paspabomxa, uszmenenue u coenacoeamue  apxXumexkmypvl NpOSPAMMHOO

obecneueHussi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0

obecneyeHus

IIpoexmuposanue cmpykmyp OaHHbIX

Paspabomxa cmpyxkmypol npoepammnoeco kooa UC

Coop, obpabomka, ananuz u o06006weHUe pe3yTbMaAmos 3IKCHePUMEHMO8 U

uccuedosaHull 8 coomsemcmayoujeil 001acmu 3HaHul

HeamenvHocmy, HanpagieHHAs HA peuleHte 3a0ay aHATUMUYecKo20 Xapakmepa,

npeononazarnwux 8bl00p U MHO2000pasue akmyaibHblx Cnoco608 peuieHus 3a0ay
Ilpumenaem coepemennwlii mamemamuyecKuil annapam npu nOCMPOeHUU
Mooeneil 8 paznuuHbIX 001ACMAX YeN08€4eCKOll 0eamenbHOCIU

Bosmoorcnocmu  cogpemenHbix U nNepCneKmusHulX  cpedcme  pazpabomku

NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCmE

Memooonoeuu  paspabomxu  npocpammHo20 obecneueHus U  MexHOI02UU

NPOCPAMMUPOBAHUSA

Teopus 6a3z oanHblx

Lenu u 3a0auu npooOUMbLX UCCIe008aHUL U PA3PAOOMOK

Memoovl npogedenus s3xcnepumMenmos u HabIoeHull, 0000weHUus u 00padbomku

ungopmayuu

Buvipabamvieams éapuanmul peanuzayuu mpebo8anuii

Hcnonvzoeamsv cywecmayiowjue munogvle peulenus u wadiousbl npoekmupoaHus.

NPOSPAMMHO20 0becneyeHusl

Ananuz 603modchocmetl peanusayuy mpebosanull K npoSPAMMHOMY 00eCneyeHuo

Paspabomxka, uszmenenue u coenacoeanue apxumexkmypvl HpPOSPAMMHOZ0

obecneveHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO

obecneveHus

IIpoexmuposanue cmpykmyp OaHHbIX

Paspabomra cmpyxkmypel npoepammnozo kooa UC

Coop, obpabomka, ananuz u 0000weHUe pe3yTbMAMo8 IKCNEPUMEHMO8 U

uccnedosanuil 8 coomeemcmayrouell 00aacmu 3HaHull

HesamenvHocmb, HANpagIeHHAs HA peuleHUe 3a0ay AHATUMUYeCcK020 Xapakmepad,

npeononazanwux 66100p U MHO2000pasue aKkmyaibHblx Cnocob08 peueHust 3a0ay
Apzymenmupoeano npumensem memoovl RPOEKMUPOBAHUs, PA3PAdOMKU U
peanuzayuu NPoOZPaAMMHBIX HPOOYKMOE U RPOZPAMMHBLIX KOMHJIEKCO8 6
PAa3IUYHBIX 001ACMAX Y4e108€4ECKOIl OessmelbHOCHU



3HAMb.

ymemb:

gnaoems:

4.0I1K-2
3HATD:

VMETb:
BJTATIET
b:

IIK-1

3HAMb.

Bosmoorcnocmu cywecmeyiowjetl npocpammHO-mexHu4ecKoll apxXumekmypul
Bosmoocnocmu  cogpemenHbix U nepCcnekmusHulX  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEeOCME
Memooonocuu  paspabomku npocpamMmHo20  obecneyeHus U MexXHOA0UU
NPOCPAMMUPOBAHUSA
A3viku npoepammuposarus u pabomoi ¢ 6a3amMu OAHHbIX
Hncmpymenmol u memoowl npoexmuposanus u ousauna UC
Lenu u 3a0auu npooOUMbLX UCCIe008aHULL U PA3PAOOMOK
Memoouvl u cpedcmea nIaGHUPOBAHUS U OPLAHUZAYUU UCCTEO08AHUU U PA3PAOOMOK
Memoowvl nposedenus sxcnepumenmos u HabarooeHutl, 060owerus u 0opabomxu
ungopmayuu
Bvipabamvieams éapuarnmol peanruzayuu mpebosanuii
Hcnonvzoeamsv cywecmayiowjue munogvle peulenus u wadiousbl RpoekmupoaHsl
NPOSPAMMHO20 0becneyeHs.
Bepuguyuposame cmpykmypy npoepammno2o Kooa
Paspabomxa, uszmenenue u coenacoeanue apxXumexkmypvl HpPOSPAMMHOO
obecneueHuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneyeHus
Paspabomxa cmpykmypul npoepammnozo kooa UC
Bepugukayus ~ cmpykmypor  npocpammuoco  kooa HMC  omHocumenvHO
apxumexmypuot UC u mpebosanuii saxazuuxa k UC
Coop, obpabomka, ananuz u 0000weHUe pe3yTbMAMO8 IKCNEPUMEHMO8 U
ucciedosanuil 8 coomgemcmayroujeti 001acmu 3HaHul
HesmenvHocmb, HANPABIeHHAs HA peuleHIe 3a0aY AHATUMUYeCcKO20 Xapakmepad,
npeononazarnuux 6b100p u MHO2006pasue aKmyaibHbIX CHOCOD08 peluleHUs 3a0ay
Hcnonme3yeT WHCTpYMEHTANbHBIC, MPOTPAMMHBIE U allllapaTHBIC CpEJCTBa
WU3MEPEHUI JIJIsl OIEHKH KauyecTBa MPOTPaMMHOT0 00eCTIedeHHS
Bosmoocnocmu  cogpemenHvix U NEePCHeKMUBHbIX — CpedCcme  paspadbomku
NPOSPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEOCME
Memooonocuu  paspabomku  npocpamMMHOZO — obecneyeHus U  MexXHOI0UU
NPOCPAMMUPOBAHUSA
A3biKU npoepamMmuposanus u pabomul ¢ 6a3amu OGHHbIX
Hucmpymenmoi u memoowi gepughuxayuy Cmpykmypuvl RpOPaAMMHO20 K0Oa
Memoowvl nposedenus sxcnepumenmos u Haboenull, 00oowenus u 0opabomxu
ungopmayuu
Hcnonvzoeamsv cywecmeyrowue munosvie peueHuss i uwabionsbl npoeKmuposanus
NPOSPAMMHO20 0becneyeHusl
Bepuguyuposame cmpykmypy npoepammno2o kooa
IIpumensams memoObl ananiu3a HayyHO-mexHuvyecKol uHgopmayuu
Paspabomxa, uzmenenue u coenacosamue  apxXumekmypvl  NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyeHus
Paspabomra cmpykmypel npoepammnozo kooa UC
HeamenvHocmb, HanpasieHHAs HA peuleHue 3a0ay AHATUMUYeCcK020 Xapakmepad,
npeononazanwux 8b100p U MHO2000pasue aKkmyaibHblx Cnocob08 peuieHust 3a0ay

Cnoco0en aeMoOHCTPUpPOBATH 0a30Bble 3HAHUS MATEMATHYECKMX W(HUJIH)
€CTeCTBEHHBIX HAYK, NIPOrPAaMMHUPOBAHNSA U MH(OPMAIMOHHBIX TEXHOJIOTHI
H/I-1.1IK-1

Hmeem npaxmuyecKkuii Onvlm Hay4HO-UCC1e008aAMeNbCKOU 0esimeabHOCHU 6
obnacmu ROCMPOEHUA MAMEMAMUYECKUX MOOeell, NPOZPAMMUPOCAHUA U
UHDOpMAUUOHHBIX MEXHO02UT
Memoowl ananuza u 06006weHUss OMeUeCMBEeHHO20 U MeHCOYHAPOOHO20 ONbIMa 6
coomeemcmayowel 001acmu Uccie008aHul



ymemy:

gnaoems:

na-
2.IIK-1
3HATh:

YMETh:

BJTATIET
b:

IK-3

Memoovl npogedenus 3xcnepumMenmos u Habivoenull, 0000weHus u 0opabomxu
uHgopmayuu
Hcnonvzoeamsv cywecmayiowjue munogvle peulenus u wadioubl RpoekmupoaHsl
NPOSPAMMHO20 0becneyeHs.
IIpumensams memoovl anaIu3a Hay¥HO-MexHu4ecKol uHghopmayuu
Ananuz 603modcHocmetl peanusayuy mpeoosanull K npoSPAMMHOMY 00eCneyeHuo
Oyenka epemeHu U Mpyo0OeMKOCMU peanu3ayuyu mpebosanuti K npocpammHoMy
obecneyeHuo
IIpoexmuposanue cmpykmyp OaHHbIX
Coop, obpabomka, ananuz u 0000weHUe pe3yTbMAMO8 IKCNEPUMEHMO8 U
ucciedosanuil 8 coomgemcmayoujeli 001acmu 3HaAHu
Ilooecomoska npednodicenuil 051 COCMAaBIeHUsi NIAHO8 U MeMOOUYECKUX NPOCPAMM
uccne008anuil U paspabomox, NPaKmuyecKux pekoMeHoayuil N0 UCHOJIHEHUIO UX
pesyipmamos
HeamenvHocmy, HanpagieHHAs HA peuleHte 3a0ay aHATUMUYecKo20 Xapakmepa,
npeonoazarnwyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
YMeer HaxouTh, GOPMYITHUPOBATH U PEIIaTh CTAHAAPTHBIC 33]]a9d B KOHKPETHOM
po0eMHO# 001acTH
Memoovl nposedenus IKCHEPUMEHMO8 U HAOI0OeHUl, 0000uenus u 0opabomxu
uHgpopmayuu
IIpumensams memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpopMayuu
IIpoexmuposanue cmpykmyp OaHHbIX

Coop, obpabomka, ananuz u 0000weHUe pe3yIbMAMO8 IKCNEPUMEHMO8 U
ucciedosanuil 8 coomgemcmayroujeli 001acmu 3HaAHU

Iloozomoska npednodcenuil 0isk COCMABNIeHUs NIAHO8 U MEMOOUYECKUX NPOSPAMM
uccne0o8anull u papabomox, NPaKkmuyeckux peKomeHOayutl no UCNOIHEHUIO UX
pes3yipmamos

HeamenvHocmy, Hanpaeiennas HA peuleHue 3a0ay AHATUMUYEecKOo20 Xapakmepad,
npeonoazarwyux 8b100p U MHO2000pasue aKkmyaibHbiX Cnocob08 peuleHus 3a0ay
Cnoco0eH NpUMEHATHL COBpeMeHHble HH(OPMAINMOHHBbIE TEXHOJIOTHU MPH
NMPOEKTHPOBAHNY, PeaTu3aluM, OlleHKe KayecTBa U aHAIN3a 3(PPeKTHBHOCTH
MAaTeMaTHYeCKHX Mojesiell H(1WJIM) NPOrpaMMHOIo odecrevyeHust 1Jisi peleHnst
3a/1a4 B Pa3JIMYHbIX MPeIMETHBIX 00J1aCTAX

HJI-1.IIK-3  Hcnons3yem coépemeHHble PeuieHUA U MEXHON0ZUU NPOEKMUPOBAHUA NPU

3HAMb.

ymemb:

paspabomke npozpammHozo odecneuenHus
Bosmooichocmu  cospemennvix U NEPCNEKMUBHuIX  cpedcmé  pa3pabomxu
NPOCPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPeOCmE
Memooonoeuu  pazpabomku  npocpamMMHO20 OOecneyeHusi U  MexXHOLo2Ul
nPOSPAMMUP OBAHUSL
Ipunyunst nocmpoenus apxumexmypvl NpoOSPAMMHO20 oObecneyeHuss U 6Udbl
apxumexmypul HPOSPAMMHO20 0OeCneyetsl
Memoowt u cpedcmea npoeKMupoBaHUsL NPOSPAMMHBIX UHMeppelicos
A3vlku npoepammuposanus u pabomol ¢ 6A3aMu OAHHBIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina UC
Cospementble 00bEKMHO-OPUESHMUPOBAHHBLE S3bIKU NPOSPAMMUPOSAHUSL
Cospemennvie cmpykmypHble s3blKU NPOSPAMMUPOBAHUS
Memoowvl ananuza u 06006WeHUss OMEUeCMBEHHO20 U MEHCOYHAPOOHO20 ONbIMA 8
coomeemcmeyrouieli 001acmu uccie008aHull
Buipabamuvieame sapuanmol peanuzayuu mpebosanuil
Koouposamv na szvikax npocpammuposarus
Bepuguyuposamo cmpykmypy npoepammuozo kooa



enaoems:

HJT-2.1TK-3

3HAMb.!

ymemb:

81a0emnw:

HJT-3.1TK-3

3HAMb.

ymems.

Paspabomxka, uszmenenue u coenacoeamnue apxXumexkmypvl HpPOSPAMMHOSO
obecneveHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneueHus
IIpoexmuposanue npocpammHbix unmepgeicos
Paspabomxa cmpykmypel npoepammnozo kooa UC
Bepugukayus ~ cmpykmypor  npocpammuoco  kooa HMC  omHocumenvHO
apxumexmypuot UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapyoicenuvix necoomeememautl
Hcnonvzyem cospemennvle A3bIKU U CUCHEMbl  RPOZPAMMUDPOBAHUS,
MEXHO0102UU NPOCKMUPOSAHUA RPOZPAMMHO20 0becneueHus
Bosmoorcnocmu  cogpemMeHHbIX U NepCneKmusHulX — cpeocme  paspabomiu
NPOSPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCmE
Memooonoeuu  paspabomxu  npocpammHo20 obecnedeHuss U  MexHOI02UU
nPOSPAMMUPOBAHUS
IIpunyuner nocmpoenus apxumexmypbl HPOSPAMMHO20 OOecnedenus U GUObl
aApXumeKmypol npO2PAMMHO20 0becneveHus
Memoovl u cpedcmsa npoekmupo8aHusi NPOSPAMMHbIX UHmMepghelcos
A3biku npoepammuposarus u pabomoi ¢ 6a3amu OAHHbIX
Hncmpymenmol u memoowl npoexmuposanus u ousauna MC
Cospementbie 00bEKMHO-OPUEHMUPOBAHHBIE A3bIKU NPOSPAMMUPOBAHUS]
Cospemennvie cmpyKmypHble A3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 00006WeHUsT OMEUECMBEHHO20 U MENCOYHAPOOHO20 ONbLIMA 8
coomeemcmaytoujeti 001acmu uccie0o8anull
Bvipabamvieams éapuarnmol peanruzayuu mpebosanuii
Koouposamv na sazvikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammno2o kooa
Paspabomxa, uszmenenue u coenacoeanue apxumexkmypvl HpPOSPAMMHOZ0
obecneveHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneveHus
IIpoexmuposanue npocpammHbix unmep@eicos
Bepuguxayus  cmpykmypor  npocpammuoco  kooa HMC  omuocumenbHo
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC
Yempanenue obnapyacennvix necoomeemcemauil
Ilpumensem Kpumepuu u MemoouKu oyeHKu IhphexmueHocmu npoeKmHozo
peuwienua  npu  pazpadomke  OMOENbHHIX  NPOZPAMMHO-ARNAPANHBIX
KOMHNOHEHN 08 UHPOPMAUUOHHBIX CUCEM
Bosmoorcnocmu cywecmeyiowjell npocpammHO-mexHuyecKoll apxumexmypuol
Bosmoocnocmu  cogpemenHbix U nepCcnekmusHulX  cpedcme  pazpabomku
NPOSPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEeOCME
Memooonocuu  paspabomku npocpamMmHo20  obecneyeHus U MexXHOA0UU
NPOCPAMMUPOBAHUSA
Ipunyuner nocmpoenus apxumexmypbl HPOCPAMMHO20 0Oecnedenus U GUObl
apxXumeKmypul npo2paAmMMHO20 0becnedenus
Hucmpymenmor u memoos sepughuxayuy Cmpykmypuvl BPOSPAMMHO20 KOOA
Memoovl npogedenus s3xcnepumenmos u HabIoenHull, 0000weHUus u 00padbomxu
uHgopmayuu
Buvipabamvieams éapuanmul peanuzayuu mpebo8anuii
I1Ipo6odums oyeHKy u 060CHOBaHUE PEKOMEHOYEMbIX PelleHUll
Koouposamv na sa3vikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammno2o kooa
IIpumensams memoOvl anaIu3a HayyHO-MexHu4yecKol uHgopmayuu



enademsv:  Oyenka @pemeHu u mpyooemMKoCmu peaiu3ayuu mpebdo8anull K npocpammHOMY
obecneyeHuro
Paspabomxka, uszmenenue u coenacoeanue apxXumexkmypvl NpPOSPAMMHOZO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneveHus
Bepugukayus ~ cmpykmypor  npocpammuoco  kooa HMC  omHocumenvHO
apxumexmypuot UC u mpebosanuii 3axazuuxa k UC
Coop, obpabomka, anamuz u 060OWeHUe NEPed0BO2O OMeYeCmE8eHH020 U
MeNCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouell 001acmu UCC1e008anHuUl
Coop, obpabomka, ananus u 0000WeHUe pe3VTbMAMOE IKCNEPUMEHMO8 U
ucciedosanuil 8 coomgemcmayroujeti 001acmu 3HaAHU

n- Hcnonb3yeT THITOBBIE METOJbI KOHTPOJIS, OIIGHKHM M OOECICUYCHHs KayecTBa

4.11K-3 MPOrPaMMHOTO OOeCIeYeHHsI TPU PEIICHUH 337a4 B Pa3IUYHBIX TPEIMETHBIX
o0nacTax

3HATh:  Bo3moodxcHocmu  COBPEeMEHHbIX U  NEPCHeKMUBHbIX — CPeOCms  pa3pabomiu

NPOCPAMMHBIX NPOOYKIMOS, MEXHUUECKUX CPeOCm8
Memoodonoeuu  paspabomxu  npocpamMmHo20  obecneyeHuss U MEXHOI0UU
npPOSPaAMMUPOBAHUSL
Ipunyunvr nocmpoenusi apxumekmypvbl HPOCPAMMHO20 o0DecnedyeHus U Guobvl
apxumexmypul NPOCPAMMHO20 0becnedenus
Hucmpymenmsi u memoOosi gepughuxayuy Cmpykmypuvl RPOPAMMHO20 KOOA
Memoowvl nposederus 3Kcnepumenmos u Hab.IoeHull, 000owenus u 0opabomku
ungopmayuu
YMETH:  Koouposamv Ha s3bIKAX NPOSPAMMUPOBAHUSL
Bepuguyuposame cmpykmypy npoepammno2o kooa
Ipumenamo memoovl ananusa HayyHO-MeXHUYecKol ungopmayuu
BJIAJIET  Paspabomka, u3meHeHue U CO21ACOBAHUE APXUMEKMYPbl  NPOSPAMMHO20
b: obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHO2O
obecneveHus
Bepuguxayus ~ cmpykmypot  npoepammuoco  kooa  HC  omnocumenvho
apxumexmypwol UC u mpebosanuti 3axazuuxa k UC
Coop, obpabomxa, ananuz u o0000weHUe NepPedoso20 OMe4eCmeeHHo20 U
MENCOVHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouell 001acmu UCC1e008anull
Coop, obpabomka, ananuz u 0000weHUe pe3yTLbMAMO8 IKCNEPUMEHMO8 U
uccnedosanuil 8 coomeemcemayrouellt 001acmu 3HaHull

CootBercTBie HPOJABHMHYTOMY VPOBHIQO OCBOEHUS KOMIETEHIMH IJIaHUPYEMBIM
pe3ysibTaTaM O0YUYCHHS U KPUTEPHUSAM MX OlCHUBAHUS (OI[CHKA: OTJIMYHO /3aUTEeHO):

YK-1 Cnoco0eH ocynecTBJIATH MONCK, KPUTHYECKUI aHAJIN3 U CMHTe3 nHopMauuu,
NPUMEHATH CUCTEMHBIH MOIXO0/ /1JIsl pelIeHusl MOCTABJEHHBIX 32124
H/[-1.YK-1  Ocywecmensnem nouck HeodOX00umou ungopmayuu, onupasce Ha

pe3yibmamepl AHAIU3A HOCMABIEHHOU 3A40ayU
enadems.  AHanu3z 603MONHCHOCMEL peanusayuu mpebosaHull K npocpamMmMHOMY obecnedenuio
Paspabomxka, uszmenenue u coenacoeanue apxumexkmypvl HpPOSPAMMHOZ0
obecneyeHusi ¢ CUCMEMHLIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyeHus
Coop, obpabomka, anamuz u 0000WeHUe NEPed0Bo2O OMeUeCmE8eHHO20 U
MENCOVHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouell 001acmu UCCied08anull
Heamenvrocmo, HanpaenenHas Ha peuieHue 3a0ay aHaIUmMu4ecKko2o0 xapakmepa,
npeononazanwux 66100p U MHO2000pasue aKkmyaibHblx Cnocob08 peuieHust 3a0ay
na- BriOupaeT onTuManbHbBIN BapUAHT PEIICHUS 3a/1a9d, apTyMEHTHUPYsI CBOU BBIOOD
2.YK-1




VYMETB:  IIposodums oyenky u 000CHOBAHUE PEKOMEHOYEeMbIX peuleHull

BJIAZIET  Paspabomka, usmeHeHue U CO2NACOBAHUE  APXUMEKMYPbL  NPOCPAMMHOZO

b: obecneueHuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyeHus
Coop, obpabomka, anamusz u o0000weHUe NepPedo8O20 OMeUecCmeeHH020 U
MENCOYHAPOOHO20 ONBIMA 8 COOMBEMCMBYIouel 001acmu UCC1e008aHull
HeamenvHocmy, HanpasieHHas HA peuleHue 3a0ay AHATUMUYecKo20 Xapakmepad,
npeonoazarnuyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay

OIIK-1 Cnoco0eH nmpuMeHAATh (PyHAaMeHTAJIbHbIe 3HAHUS, MOJYy4YeHHbIe B 00JIaCTH
MATeMaTH4YeCKUX M (WJIH) eCTeCTBEHHBbIX HayK, W HCHOJb30BATH HX B
npo¢ecCHOHATbHOM JeSITeJIbHOCTH

H/I-1.0IIK- Ilpumensem ¢ynoamenmanvHvle 3HAHUA, NOJYUEHHble 6 o00aacmu

1 Mamemamuyeckux u (Uiu) eCmecmeeHHbIX HAYK nPU NOCMPOEeHUU mooenei
6 3A0aHHOU NPeOMemHoll oodnacmu
3Hamy. Memoovl ananuza u 0600weHUss OMeUeCMBEeHHO20 U MeHCOYHAPOOHO20 ONbIMa 6

coomeemcemayoujeti 001acmu Ucciedo8anull
Memoovl npogedenus 3xcnepumMenmos u Haboenull, 0000weHus u 00padbomKu
uHgopmayuu
ymems. Ilposooums ananus ucnonnenus mpeoosaHull
Hcnonvzoeamsv cywecmayouue munogole peulenus u wadioubl npoeKmupo8aHus.
NPOSPAMMHO20 0becneyeHs.
Ipumensims MemoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpopMayuu
enademv:  AHANU3Z BO3MONCHOCMEL Peanu3ayuu mpedosaHull K npocpammHOMy 0OecneyeHuo
Coenacosanue mpebosaruil K NPOCPAMMHOMY obecneueHuro c
3auHmMepeco8anHbIMU COPOHAMU
Coop, obpabomka, ananuz u 0000weHUe pe3yTbMAMO8 IKCNEPUMEHMO8 U
uccnedosanuil 8 coomeemcemayrouellt 001acmu 3HaHull
HesamenvHocmy, HaNpagieHHAs HA peuleHe 3a0ay AHATUMUYecKo20 Xapakmepad,
npeononazanwux 6b100p U MHO2000pasue aKkmyaibHblx Cnocob08 peuieHust 3a0ay
na- [TpumensieT pyHIaMEHTAIbHBIC 3HAHUS, TTOJyYCHHBIC B 00JJaCTH MaTEeMAaTHICCKUX
2.0IIK-1 wu (unm) ecTecTBEHHBIX HAyK Ipu BbIOOpEe METONOB peIIeHUs 3a/1ad
PO eCCHOHATBHON JIEATETLHOCTH
3HATh:  Memoovl ananuza u 0000wWeHUs Omeyecm8eHH020 U MeHCOYHAPOOHO20 ONbIMA 6
coomeemcemaytoujeti 001acmu Ucciedo8anull
Memoovl nposedenus IKCnepumMeHmos u HabaooeHut, 060owenus u 0opabomxu
uHgopmayuu
YMETH:  Ilposooumv ananus ucnoanenus mpebosanuil
Tpumensms memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHDopMayuu
BJIAJIET  Ananu3 603modicHOCmell peaauzayuu mpeoo8anuli K nPpocpamMmMHOMY 00ecnedenuio
b:
Coop, obpabomxa, anamuz u 0000WeHUe pe3VIbMAMO8 IKCHEPUMEHMO8 U
uccuedo8aHull 8 coomeemcmayoujell 001acmu 3HaHul
Iloozomoska npednodcenul 0isk COCMABIEHUs NAAHO8 U MEMOOUYECKUX NPOSPAMM
uccned08anull U paspabomox, NPaKmuyecKux peKoMeHOayuti no UCHOJIHEHUIO UX
pe3ynbmamos
HeamenvHocmb, HanpasieHHAs HA peuleHue 3a0ay AHATUMUYecKo20 Xapakmepd,
npeononazanuux 6b100p U MHO2000pasue aKkmyaibHblx Cnocob08 peuieHust 3a0ay
OIIK-2 Cnoco6eH NpuMeHsITh COBPEMEHHbII MaTeMaTHYeCKHil annapar, CBA3aHHbIN ¢
NMPOEKTHPOBAHMEM, PpPa3padoTKoOi, peaju3anueili M OIEHKON KadecTBa
NPOrpaMMHBIX MNPOAYKTOB H MPOrPAMMHBIX KOMILUIEKCOB B Pa3JIMYHbIX
00J1aCTSIX YeJ10BeYeCKOii 1esiTe TbHOCTH



HJT-1.0I1K-
2

3HAMb.

ymemb:

enaoems:

HJT-2.0I1K-
2

3HAMbs.

ymems.

gnaoems:

HJI-3.OI1K-
2

3HAMb.

Cnocoben npumeHamv CUCHMEMHbBIIL NOOX00 K AHATU3Y HPEOMENHOU
(npobaemnoir) ob6racmu, eviasnenuto mpevosanuii kK HC

Memoodonoeuu  paspabomxu  npocPamMmHo20 obecnedeHusi U  MexHOL02UU

NPOCPAMMUPOBAHUS

Lenu u 3a0a4u npo8OOUMBIX UCCIEO08AHULL U PA3PAOOMOK

Memoowvl nposedenusi sKcnepumermos u HabaroeHul, 060owerus u 0opabomxu

ungopmayuu

IIposooums ananusz ucnoanenus mpeoosanuil

Hcnonvzoeamsv cywecmayiowjue munogvle peulenus u wadiousbl npoekmupoaHusl

NPOSPAMMHO20 0becneyeHrs.

Ananuz 603modcnocmeti peanusayuy mpeb6o8anull K RpOCPAMMHOMY 00eCneyeHuo

Coenacosanue mpebosaruil K NPOCPAMMHOMY obecneueHuro c

3auHmMepeco8anHbIMU COPOHAMU

Paspabomxa, uszmenenue u coenacoeanue apxXumexkmypvl HpPOSPAMMHOO

obecneveHuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO

obecneyeHus

IIpoexmuposanue cmpykmyp OaHHbIX

Paszpabomxa cmpyxkmypol npoepammnoeco kooa UC

Coop, obpabomka, ananuz u o06006weHUe pe3yTbmMamos 3KCHePUMEHMO8 U

uccnedosaHull 8 coomsemcmayoujeil 001acmu 3HaHul

HeamenvHocmy, HanpagieHHAs HA peuleHte 3a0ay aHATUMUYecKo20 Xapakmepa,

npeonoazarnwyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
Ilpumensaem cospemenHblll MameMamuyecKuil annapam npu nOCMpPoeHuu
Mooeneil 8 pa3nuuHbIX 001ACMAX YeN08€4eCKOll 0esimenbHOCHU

Bosmoocnocmu  cogpemenHbiX U NepCneKmusHulX  cpedcme  pazpabomku

NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCm8

Memooonoeuu  paspabomxu  npocpammHo20 obecneueHus U  MexHOI02UU

NPOCPAMMUPOBAHUSA

Teopus 6a3z oanHwblx

Lenu u 3a0auu npooOUMbLX UCCIe008aAHUL U PA3PAOOMOK

Memoovl npogedenus s3xcnepumenmos u HabIoeHull, 0000weHus u 00pabomku

uHgopmayuu

Buvipabamvieams éapuanmul peanuzayuu mpebosanuii

Hcnonvzoeamsv cywecmayiowue munogvle peutenus u wadioubl npoeKmupo8aHus.

NPOSPAMMHO20 0becneyeHusl

Ananuz 603modchocmetl peanusayuy mpebosanull K npOSPAMMHOMY 00eCneyeHuo

Paspabomxka, uszmenenue u coenacoeanue apxumexkmypvl HpPOSPAMMHOZ0

obecneveHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20

obecneveHus

IIpoexmuposanue cmpykmyp OaHHbIX

Paspabomra cmpykmypel npoepammnozo kooa UC

Coop, obpabomka, ananuz u 0000weHUe pe3yTbMAMO8 IKCNEPUMEHMO8 U

uccnedosanull 8 coomeemcemayrouell 001acmu 3HaHUll

HeamenvHocmy, HanpagieHHAs HA peweHue 3a0ay aHATUMUYecK020 Xapakmepa,

npeonoazanuux 6b100p U MHO2000pasue aKkmyaibHblx Cnoco608 peuieHust 3a0ay
Apzymenmupoeano npumensem memoovl RPOeKMUPOBAHUs, Pa3padomKu u
peanuzayuu NPoOZPaAMMHBIX HPOOYKMOE U RPOZPAMMHBLIX KOMHJIEKCO8 6
PA3IUYHBIX 001ACMAX Ye108€4ECKOIl OessmeNbHOCIU

Bosmoorcnocmu cywecmeyiowjell npocpammHO-mexHu4ecKoll apxumexmypul

Bosmoocnocmu  cogpemenHbix U nepCcnekmusHulX  cpedcme  pazpabomku

NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEOCME



ymemu:

enaoems:

na-
4.0I1K-2
3HATh:

YMETh:

BJIALIET
b:

IK-1

Memooonoeuu  paspabomku  npoPaAMMHO20 obecnedeHus U  MexHOI02UU
npPOSPaAMMUPOBAHUSL
A3vIku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavna U1C
Lenu u 3a0a4u npo8OOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memo0wl u cpedcmea nIaGHUPOBAHUSL U OP2AHUZAYUU UCCTIe008AHULL U PA3PAOOMOK
Memoovl npogedenus sKcnepumMenmos u Haboenutl, 0000weHUus u 00padbomKu
uHgpopmayuu
Buvipabamvieams éapuanmul peanruzayuu mpeboanuii
Hcnonvzosams cywecmayoujue munoguvle peulenus u uabionsbl nNpoOeKmupo8aHus
NPOSPAMMHO20 0becneyeHus
Bepuguyuposamv cmpyxmypy npoepammuozo kooa
Paspabomxka, uszmenenue u coenacoeamnue apxumexkmypvl NpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHLIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus
Paszpabomxa cmpyxkmypol npoepammnoeco kooa UC
Bepugpukayuss  cmpykmypol  npoecpammuoco  kooa HMC  omHocumenbHO
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC
Coop, obpabomka, ananuz u o06006weHUe pe3yTbmMamos 3KCHePUMEHMO8 U
uccnedosaHull 8 coomsemcmayoujeil 001acmu 3HaHul
HeamenvHocmy, HanpagieHHAs HA peueHue 3a0ay aHAIUMUYecKko20 xapaxkmepd,
npeonoazarnwyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
Hcnone3yeT WHCTpyMEHTANbHBIC, MPOrPAaMMHBIE U allapaTHBIE CPEACTBA
M3MEpEHUIl JIJIsl OLIEHKU KayecTBa MPOrpaMMHOIr0 00ecredeHHsI
Bosmooxcnocmu  cogpemenHvix U NEepPCNeKmuHblX — cpedcme  paspabomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPeOCm8
Memooonoeuu  paspabomku  npocpammHo20  obecneyeHuss U  MEXHON0UU
NPOSPaAMMUPOBAHUSL
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Huempymenmor u memoost sepughuxayuu cmpykmypbl npOpamMMHO20 KOOa
Memoovl nposedenus IKCnepumMeHmos u HabaooeHul, 060ouenus u 0opabomxu
uHgopmayuu
Hcnonvzoeams cywecmeyiowue munogvie peueHuss u wabionsbl npoeKmuposanus
NPOCPAMMHO20 0OecneyeHus:
Bepuguyuposame cmpykmypy npoepammnozo kooa
Ipumenamo memoovl ananusa HayyHO-MeXHUYecKol ungopmayuu
Paspabomxa, uzmenenue u coenacosamue apxXumexmypvl  NpPOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U aPXUMEKMOPOM NpOSPAMMHO20
obecneveHus
Paszpabomxa cmpyxkmypol npoepammnoeco kooa UC
Heamenvrocmy, Hanpaeiennas Ha peuileHue 3a0ay AHATUMUYEeCcK020 Xapakmepad,
npeononazarnwux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
Cnoco0eH [1eMOHCTPUMPOBATH 0a30Bble 3HAHMS MATEMATHYECKHUX H(HMJIH)
€CTeCTBEHHBIX HAYK, IPOrpaMMHUPOBAHUS U HH(POPMAIHOHHBIX TEXHOJIOTH I

H/-1.1IK-1  Hmeem npakmuuecKuil Onvlm HAY4HO-UCC1€008aMeNbCKOLL 0esAMeIbHOCMU 8

3HAmMys.

oonacmu nROCMpPOCHUs MAMEMAMUYECKUX MOOelell, NPOZPAMMUPOSAHUS U
UHDOPMAUUOHHBIX MEXHOI02UTL
Memoowl ananuza u 06006WeHUsT OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmaylowell 001acmu Uccie008aHul
Memoowvl nposedenusi dsxcnepumenmos u HabarvoeHul, 060owerus u 0opabomxu
ungopmayuu



ymemy:

gnaoems:

na-
2.IIK-1
3HATh:

YMETh:

BJTATIET
b:

IK-3

Hcnonvzoeamsv cywecmayiowjue munogvle peulenus u wadiousbl npoekmupo8aHsl
NPOSPAMMHO20 0becneyeHs.
IIpumensams memoObl anaIu3a HayY¥HO-MexHU4ecKol uHgopmayuu
Ananuz 603modcHocmetl peanusayuu mpeoosanull K npoSPAMMHOMY 00eCneyeHuo
Oyenka epemeHu U Mpyo0OeMKOCMU peanu3ayuu mpebosanuti K npoepammHoMmy
obecneyeHuo
IIpoexmuposanue cmpykmyp OaHHbIX
Coop, obpabomka, ananuz u 0000weHUe pe3YTbMAMO8 IKCNEPUMEHMO8 U
ucciedosanuil 8 coomgemcmayroujeli 001acmu 3HaAHUl
Ilooecomoska npednosicenuil 051 COCMAasIeHUsi NIAHO8 U MeMOOUYECKUX NPOCPAMM
uccne008anuil U paspabomox, NPaKmuyecKux pekoMeHoayuil N0 UCHOJIHEHUIO UX
pesyipmamos
HeamenvHocmy, HanpagieHHAs HA peuleHte 3a0ay aHATUMUYecKo20 Xapakmepa,
npeonoazarnwyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
YMeer HaxouTh, GOPMYITHUPOBATH U PEIIaTh CTAHAAPTHBIC 3a]]a9d B KOHKPETHOM
po0eMHO# 001acTH
Memoovl nposedenuss IKCnepUMeHmo8 u HabaooeHull, 060obwenus u 0opabomxu
uHgopmayuu
IIpumensams memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpopMayuu
IIpoexmuposanue cmpykmyp OaHHbIX

Coop, obpabomka, ananuz u 0000weHUe pe3yIbMAMoO8 IKCNEPUMEHMO8 U
ucciedosanuil 8 coomgemcmayroujeti 001acmu 3HaAHU

Iloocomoska npednodicerutl 0isi COCMABNEHUS NIAHO8 U MEMOOUUECKUX NPOSPAMM
uccne0o08anull u papabomox, NPakmuyeckux peKomeHOayutl no UCNOIHEHUI0 UX
pes3yipmamos

Heamenvrocmy, nanpaeieHnas HA peuileHue 3a0ay AHATUMUYEeCcK020 Xapakmepad,
npeononazarnwux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
Cnoco0eH NpUMEHATH COBpeMeHHble HH(OPMAINMOHHBIE TEXHOJIOTHU MPH
NMPOEKTHPOBAHNY, PeaTu3aluM, OlleHKe KayecTBa U aHAIN3a I(PPeKTHBHOCTH
MaTeMaTHYeCKHUX Mojesiell H(1WJIM) MPOrpaMMHOro odecrevyeHust JJisl peleHnst
3a/1a4 B Pa3JIMYHbIX MPeIMETHBIX 00J1aCTAX

HJI-1.IIK-3  Hcnons3yem coépemeHHble PeuieHUA U MEXHON0ZUU NPOEKMUPOBAHUA NPU

3HAMb.

ymemb:

paspabomke npozpammHozo odecneuenus
Bosmooichocmu  cospemennvix U NEPCHEKMUBHLIX  CpeOCm8  pa3pabomxu
NPOSPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPeOCmE
Memooonoeuu  pazpabomku  npocPAMMHO20 OOecneyeHusi U  MexXHOLo2Ul
nPOSPAMMUP OBAHUSL
Ipunyunst nocmpoenus apxumexmypvl NpoOSPAMMHO20 oObecneyeHuss U 6Ubl
apxumexmypul HPOSPAMMHO20 0Oecneyets.
Memoowt u cpedcmea npoeKMupoB8aHUs NPOSPAMMHBIX UHMeppelicos
A3vlku npoepammuposanus u pabomuol ¢ 6A3aMu OAHHBIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
Coepementvle 00bEKMHO-OPUESHMUPOBAHHBLE S3bIKU NPOSPAMMUPOSAHUSL
Cospementvie cmpykmypHble s3blKU NPOSPAMMUPOBAHUS
Memoowvl ananuza u 06006WeHUsT OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmeyrouieli 001acmu uccie008aHull
Buipabamuvieame sapuanmol peanuzayuu mpebosanuil
Koouposamv na szvikax npocpammuposarus
Bepuguyuposamv cmpykmypy npoepammuozo kooa



enaoems:

HJT-2.1TK-3

3HAMb.!

ymemb:

81a0emnw:

HJT-3.1TK-3

3HAMb.

ymems.

Paspabomxka, uszmenenue u coenacoeanue apxXumexkmypvl HpOSPAMMHOZ0
obecneveHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneueHus
IIpoexmuposanue npocpammHbix unmepgeicos
Paspabomxa cmpykmypel npoepammnozo kooa UC
Bepuguxayus ~ cmpykmypor  npocpammuoco  kooa HMC  omHocumenbHoO
apxumexmypuot UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapyoicenuvix necoomeememautl
Hcnonvzyem cospemennvle A3bIKU U CUCHEMbl  RPOZPAMMUDPOBAHUS,
MEXHO0102UU NPOCKMUPOSAHUA RPOZPAMMHO20 0becneueHus
Bosmoorcnocmu  cogpemenHbiX U NepCneKmusHulX  cpedcme  pazpabomku
NPOSPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCmE
Memooonoeuu  paspabomxu  npocpammHo20 obecnedeHuss U  MexHOI02UU
nPOSPAMMUPOBAHUS
IIpunyuner nocmpoenus apxumexmypbl HPOSPAMMHO20 OOecnedenus U GUObl
aApXuUmeKmypul npOcPaAMMHO20 0becnedenus
Memoovl u cpedcmsa npoekmupo8aHusi NPOZPAMMHBIX UHMepghelcos
A3biku npoepammuposarus u pabomoi ¢ 6a3amu OAHHbIX
Hncmpymenmol u memoowl npoexmuposanus u ousauna MC
Cospementbie 00bEKMHO-OPUEHMUPOBAHHbBIE A3bIKU NPOCPAMMUPOBAHUS]
Cospemennvie cmpyKmypHble A3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 00006WeHUsT OMEUECMBEHHO20 U MENCOYHAPOOHO20 ONbLIMA 8
coomeemcmaytoujeti 001acmu uccie0o8anull
Bvipabamvieams éapuarnmol peanruzayuu mpebosanuii
Koouposamv na sazvikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammno2o kooa
Paspabomxa, uszmenenue u coenacoeanue apxumexkmypvl HpPOSPAMMHOZ0
obecneveHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneveHus
IIpoexmuposanue npocpammHbix unmep@eicos
Bepuguxayus ~ cmpykmypor  npocpammuoco  kooa HMC  omHocumenbHO
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC
Yempanenue obnapyacennvix necoomeemcemauil
Ilpumensem Kpumepuu u MemoouKu oyeHKu IhphexmueHocmu npoeKmHozo
peuwienua  npu  pazpadomke  OMOENbHHIX  NPOZPAMMHO-ARNAPANHBIX
KOMNOHEHM 068 UHPOPMAUUOHHBIX CUCIEM
Bosmoorcnocmu cywecmeyiowjell npocpammHO-mexHuyecKoll apxumexmypuol
Bosmoocnocmu  cogpemenHbix U nepCcnekmusHulX  cpedcme  pazpabomku
NPOSPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEeOCME
Memooonocuu  paspabomku npoepamMmHo20 obecneyeHus U MEexXHOI0UU
NPOCPAMMUPOBAHUSA
Ipunyuner nocmpoenus apxumexmypbl HPOCPAMMHO20 0Oecnedenus U GUObl
apxXumeKmypul npo2paAmMMHO20 0becnedenus
Hucmpymenmor u memoos sepughuxayuy Cmpykmypuvl BPOSPAMMHO20 KOOA
Memoovl npogedenus s3xcnepumenmos u Had.IwoeHul, 0600werus u 0opadomxu
uHgopmayuu
Buvipabamvieams éapuanmul peanuzayuu mpebo8anuii
I1Ipo6odums oyeHKy u 060CHOBaHUE PEKOMEHOYEMbIX PelleHUll
Koouposamv na sa3vikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammno2o kooa
IIpumensams memoOvl anaIu3a HayY¥HO-MexHu4ecKol uHgopmayuu



enademsv:  Oyenka @pemeHu u mpyooemMKoCmu peaiu3ayuu mpebdo8anull K npocpammHOMY
obecneyeHuro
Paspabomxka, uszmenenue u coenacoeanue apxXumexkmypvl NpPOSPAMMHOZO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O0
obecneveHus
Bepugukayus ~ cmpykmypor  npocpammuoco  kooa HMC  omHocumenvHO
apxumexmypuot UC u mpebosanuii 3axazuuxa k UC
Coop, obpabomka, anamuz u 060OWeHUe NEPed0BO2O OMeYeCmE8eHH020 U
MeNCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouell 001acmu UCC1e008aHUL
Coop, obpabomka, ananuz u 0000weHUe pe3yTbMAMO8 IKCNEPUMEHMO8 U
ucciedosanuil 8 coomgemcmayroujeti 001acmu 3HaAHU

n- Hcnonb3yeT THITOBBIE METOJbI KOHTPOJIS, OIIGHKHM M OOECICUYCHHs KayecTBa

4.11K-3 MPOrPaMMHOTO OOeCTeYeHHsT TPU PEIICHUU 3a/a4 B Pa3IUYHBIX MPEIMETHBIX
o0nacTax

3HATh:  Bo3moodxcHocmu  COBPEeMEHHbIX U  NEPCHeKMUBHbIX — CPeOCms  pa3pabomiu

NPOCPAMMHBIX NPOOYKIMOS, MEXHUUECKUX CPeOCm8
Memoodonoeuu  paspabomxu  npocpamMmHo20  obecneyeHuss U MEXHOI0UU
npPOSPaAMMUPOBAHUSL
Ipunyunvr nocmpoenusi apxumekmypvbl HPOCPAMMHO20 0OecnedyeHus U 6uobl
apxumexmypuvl NPOSPAMMHO20 0becneyetusl
Hucmpymenmsi u memoOosi gepughuxayuy Cmpykmypuvl RPOPAMMHO20 KOOA
Memoowvl nposederus 3Kcnepumenmos u Hab.IoeHull, 000owenus u 0opabomku
ungopmayuu
YMETH:  Koouposamv Ha A3bIKAX NPOSPAMMUPOBAHUS
Bepuguyuposame cmpykmypy npoepammno2o Kooa
Ipumenamo memoovl ananusa HayyHO-MeXHUYecKol ungopmayuu
BJIAJIET  Paspabomka, u3meHeHue U CO21ACOBAHUE APXUMEKMYPbl  NPOSPAMMHO20
b: obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHO2O
obecneveHus
Bepuguxayus ~ cmpykmypor  npoepammuoeo  kooa  HC  omnocumenvHo
apxumexmypwol UC u mpebosanuti 3axazuuxa k UC
Coop, obpabomxa, ananuz u o0000weHUe NepPedoso20 OMe4eCmeeHHo20 U
MENCOVHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouell 001acmu UCC1e008anull
Coop, obpabomka, ananuz u o0000weHUe pe3yIbMmamos IKCNEePUMEHMO8 U
uccnedosanuil 8 coomeemcemayrouellt 001acmu 3HaHull

TunoBbie KOHTPOJIbHBIE 32JaAHUS WJIM HHBbIE MAaTepPHaJIbl, He00X0AMMbIe /ISl OLCHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA [AEATEJbHOCTH, XaPAKTEPHU3YIOLIUX 3TAlbI
(popMHpoOBaHHUsI KOMIIETCHIIHI B polecce 0CBOCHHUsI 00pa30BaTeIbHON MPOrPaMMbl

TunoBble TecTOBbIE 32/1aHUSA
1. Tlycte m(V) — MUHUMAJIBHAS CJI0XKHOCTH ainroputma, M(V) — MakcuManbHast CII0KHOCTb
anroput™a, S(V) — cpeiHss CI0KHOCTh ainroputMa. J{ist auHeiHoro anroputMa (6e3
BETBJICHUI) UIMEET MECTO:
o m(V)<S(V)<M(V)
o m(V) <M(V); S(V) = (m(V) + M(V))/2
o m(V)<S(V) <M(V)

2. Tlycte M(V) — MEHUMaIbHAS CIOXKHOCTD anroput™a, M(V) — MakcuMasbHas CJI0KHOCTh
anroput™a, S(V) — cpeiHss CI0KHOCTh anroputMa. J{jist anropuTMa ¢ BEeTBICHHSIMH HMEET

MECTO:
o m(V)<S(V)<M(V)



o m(V) <M(V); S(V) = (m(V) + M(V))/2
o m(V)=S(V)=M(V)
O JpYyrou OTBET

3. Krnaccuueckunii anropuT™M NepeMHOKEHHS KBaJIPATHBIX MAaTPHI] UMEET CIIOKHOCTD:
O(log n)

O(n log n)

O(n)

O(n"2)

O(n"3)

O(n"4)

O(2"n)

0O O O O 0O O O

4. CroXHOCTh IUKIMYECKUX alropuTMOB (While, repeat) 3aBUCUT OT mapameTpa CJI0KHOCTH
UCXOJHBIX JTAHHBIX:
O Kak HEKOTOPBIH ITOJIMHOM
O Kak JApoOHO-pannoHaIbHasA (QyHKIHS
O KAk HEKOTOPOE BBIPAXKEHHE C UPPALMOHAIBHOCTAMU
O MOXET OBITh MPOM3BOJILHOM BEIICCTBEHHOHN (yHKIIUEH

5. Acumnrornyeckasi CI0)KHOCTb PEKYPCHBHOTO aJlTOPUTMa!
o Bcerna Boime O(n)

HuKoraa He Huxe O(274n)

He npesbitraet O(n 2'n)

MOYET OBITh CKOJIb YTOJHO OOJIBILON

MOXET OBITh CKOJIb YTOJHO MaJlOH

B TOYHOCTH 2 MPEABIIYIINX YTBEP)KICHUS BEPHBI

B TOYHOCTH 2 MPEABIIYIINX YTBEPIKICHUS HE BEPHBI

0O O O 0O O O

6. Master theorem BepHa, ecii mapaMeETPBI «@» U «C»:
O IPOU3BOJIBHBIE AIredpanyecKue ynucia
O KOMIUIEKCHBIE YHCIIA C HEHYJIEBOM MHUMOW YaCThIO
O KBaT€pHUOHBI
O MEepBOE — TPAHCIIEHIEHTHOE, @ BTOPOE - UPPALIMOHAIBHOE
O HaTypaJbHbIC YUCIa
7. CoptupoBka Xoapa:
O MOXET OBITh MEJIEHHEE COPTUPOBKH «ITy3bIPHKOM» Ha HEKOTOPBIX OJIMHAKOBBIX
MaccuBax
O Bcerjaa OpIcTpee, YeM COPTUPOBKA METOJJOM BCTaBKHU
O HailieTcsi MHOKECTBO MAaCCUBOB PA3JIMYHBIX JTMH N TaK, YTO HA 3TOM MHO>KECTBE
MacCHBOB CIIOKHOCTH COpTUpOBKH Xoapa O(n”3)
O BCE IpeabIAyILINEe YTBEPKICHNUS HEBEPHBI
O OJHO M3 IPEAbIAYIINX YTBEPKICHUN BEPHO

8. Jlist yMHOXEHUS KBaIPaTHBIX MAaTPHUIL:
O He CylIecTByeT anropur™a cioxunoctd O(n™4) u 6onee
O HE cylecTByeT anroputma cioxuaoctu O(N"2) u menee
O MOXeT OBITh OCTPOCH anroput™ cioxuoctu O(N"3.5)



o cyulecTByeT aroput™ ciioskaoctu O(n2.8) u O(n"2.9)

9. Bo3MoxHa MMOMHOMHATBHAS CBOJUMOCTH:
o 3amaun m3omopdu3ma rpadoB K 3a7ade MoUcKa KpaTIalimux myTeu B rpade
O 3aJavu MEPEMHOKCHHA KBAAPATHBIX MAaTPHUI] K 3a4a4€ CKAJIAPHOI0 NPOU3BCACHHUA
BEKTOPOB
O 3a/lay¥l CKISIPHOTO MEPEMHOKEHUS BEKTOPOB K 33]1a4€ MEPEMHOKCHHSI MATPHI]
O 3a/lay¥ BBIYMCIICHUS XPOMATHUUYECKOTO Uncia rpada K 3ajaue BEIYUCICHUS PoJa

rpada

10. 3agaua «BbIIOJHUMOCTE — K» HMEET MOJIMHOMHAILHYIO CII0KHOCTD, ECTIH:
o k=1

o k=2
o k=25
o k=3
o k<8

11. JlokazaHno, uTo:

o P=NP
o NP=EXP
o P=NP

12. K 3agauaM 3KCIIOHEHIINAIBHOM CII0)KHOCTH OTHOCSITCS:
O 3a/ladya CKaJIIPHOTO YMHOXKEHUS BEKTOPOB
O 3a/laya TOYHOTO BBIUMCIICHUS YUCIHA TT
O 3a/aya COPTUPOBKH MacCHBa
o 3anaya uzomopduszma noarpadon
O 3a/laya MOMCKa BCeX KIIMK B rpade

13. OTHOCSTCS JTU K OJTHOCTOPOHHUM (DYHKITHSIM 33191 BBIYUCIICHUS
O HaTypajbHOrO Jiorapudma?
O JTUCKPETHOTO Jiorapugma?
o norapudma Mo oCHOBaHHIO 27

14. ®akropuzarus B RSA 3T0:
O TOHCK ()aKTOPOB, BIHSIONINX HA MPABUIBHOCTH TIOHUMAaHUS IPHHATOTO CEKPETHOTO
COOOIIEHUS
O CHCTeMaTHYecKas Mpolleypa MOJCTAHOBKH OJHON KOJOBOH IMOCIIEIOBATEIEHOCTH
BMECTO JPYrou
O pa3J’oXKeHHe HEYETHOTO YKCIIa Ha JBa MPOCTHIX COMHOKUTENS
O Ppa3JIOKEHHUE YKCIIa Ha TTPOCTHIE COMHOKUTETH

15. Xemr npegHazHaueH IS
O  CXaTHs HCXOJIHOTO COOOIICHHSI, SKOHOMHOM TIepeau ero Mo KaHaly CBS3H, U
BOCCTAHOBJIEHUIO, MOYKET OBITh, C HE3HAUYUTEIHHLIMU OIIMOKAMH
O 3aIIUTHI IEPEIaBaeMOT0 COOOIIEHUS OT TIOIMEHBI BO BPEeMsI ITepe1adu
O OmpeNeNeHUs Ha MPUHUMAIOIIEH CTOpOHE, OBLIO JTU COOOIIEHUE TOAMEHEHO

16. DnemenT xkoneunoro nosist (mod 1213), o6pathsrii k 1211, paen:



1112
1113
74
75
606
607
224
225

O O O O O O O O

17. HCHCBaH (I)yHKL[I/IH 3aJ1a49d JUHEHHOIO nporpaMMHUpOBaHuA JOCTUTACT CBOCTO 9KCTpEMYyMaA:

O B TEOMETPHYECKOM IICHTPE JOITyCTUMON 00JIACTH
O Ha TpaHUIIE JIOIYCTUMOM 00JIACTH, MTOCEPETUHE MEKIY COCCTHUMH BEPITUHAMU
O B BEPIIMHE IOIyCTHMOM 00JIaCTH.

TunoBbie KOHTPOJIbHBIC 3aJaHUA

1.

10.

11.

12.

CoznaTh TpUIIOKEHUE IS BBIYMCICHUS 3HAYeHUN GQYHKUUU CpPEeJHEH CII0KHOCTH
AJITOpUTMa C Pa3BETBICHUSAMH, BBIIIOJHUTH C €0 MIOMOILBIO BBIYMCIEHUS, U IIPECTABUTD
rpaduk QyHKIMH CIOKHOCTH.

Co3aarh NpWIOKEHHE MAJS BBIUYMCIECHUS 3HAYCHUH (PYHKIUHM CIIOKHOCTH aJIrOpUTMa
CKaJIIPHOTO YMHOKEHUS BEKTOPOB, BBIIOJHUTH C €ro IOMOLIbIO BBIYMCICHUS, U
HpeACTaBUTh rpaduk QyHKIUH CI0KHOCTH.

CozpaTh TpUIIOKEHUE JIS BBIYMCIEHUS 3HAYEHUH QYHKIUM CpEIHEH CII0KHOCTH
IrOpUTMa COPTUPOBKHU «ITy3bIPEK», BBIIOJHUTH C €r0 IIOMOLIBIO BBIUUCICHUS, U
pecTaBuTh rpaduK QyHKUNN CI0KHOCTH.

Co3garte TpUIIOKEHHWE I BBIYUCICHHS 3HAuYeHWH (QYHKIUM CpeTHed CI0XHOCTH
anroputMma JleMKkcTpbl moucka myTel B rpade, BHIMOIHUTD C €r0 MOMOIIbIO BHIYUCIEHUS,
U TIPE/ICTaBUTh I'paduK PYHKINUU CIOKHOCTH.

CoznmaTh TOpWIOKEHHWE JUIsl aHalu3a peueHus (YyHKIUOHAJIBLHOTO YpaBHEHUS,
OTMCHIBAIOLIETO (DYHKIMIO CIOXKHOCTH anropurMa KapaiyObl, BBIIOJHUTH C €O
MOMOIUIbIO BBIUYUCIICHUS, U TIPEJCTABUTH IPaPUK GYHKIIUHN CIOKHOCTH.

Co3naTth NpUIIOKEHUE [UIs CPAaBHUTENBHOI'O aHajgu3a peleHud (yHKIMOHAIBHBIX
ypaBHEHUI paszauyHoro tuma (W3 master theorem), BBIONHUTE C €ro MOMOIIBIO
BBIYUCIICHUS], U TIPEICTAaBUTh I'paMKN aCUMIITOT (PYHKIUN CIIOKHOCTH.

Co3math TpWIOKEHHWE JUIsl  BBIYHCICHHWS] 3HAY€HUW (QYHKIUA MHUHUMAJIBHOM,
MaKCHMaJIbHOW M CPEIHEHN CIOXKHOCTU aJrOpUTMa COPTUPOBKU X0apa, BBITOJIHUTE C €T0
MOMOIIbIO BBIUYUCIICHUS, U PEJCTABUTH IPaPUKU PYHKINI CIOKHOCTH.

Co3narh MpUIIOKEHHUE U CpaBHEHUs 3HaYeHMH (yHKIMHA cloxkHOCTH anroputma .
[lITpacceHa u KIacCHMYECKOTrO aJrOpUTMa MEPEMHOKEHHUS MATpULl, BBINOJIHUTH C €ro
MOMOIIBIO BEIYUCIICHHUSI, U PEICTAaBUTh I'paduK (PYHKIIHUU CIOKHOCTH.

CoznaTh TpUIIOKEHUE IS BBIYMCIEHUS 3HAYeHUN GYHKIUU CpeaHEH CII0KHOCTH
ITOPUTMA MPOBEPKHU BBITOJIHUMOCTH OyJieBoi ¢yHkuuu, 3ananHoi KH® ¢ nu3bronTamu
JUIMHBI 2, BBIMOJHUTH C €r0 MOMOIIbIO BBIYMCIEHUS, U MPEACTaBUTh T'paduk (HyHKIUU
CJI0KHOCTH.

CoznaTh TpUIIOKEHUE IS BBIYMCIECHUS 3HAYeHUN GYHKIUU CpeaHEH CII0KHOCTH
ITOPUTMa MPOBEPKU H30MOp(hr3Ma rpadoB, BHIIOIHUTE C €0 TOMOIIBIO BHIYUCICHHUS, U
MpeACTaBUTh TpaduK GYHKIIMH CIOKHOCTH.

Co3narh NpWIOKEHHE S BBIUMCICHUS 3HAYCHUH (PYHKIUHM CIIO)KHOCTH alrOpUTMa
JUCKPETHOTO Jiorapu¢ma, BBIIOJHUTH C €r0 MOMOIIBI0 BBIYMCICHHUS, U MPEICTAaBUTh
rpaduk GYyHKIHUU CIOKHOCTH.

Co3ath NPUIIOKEHUE JUTsl BBIYUCIICHUS 3HaUCHUH (DYHKIIMH CIIOKHOCTH anroputMa RSA,
BBITOJIHUTDH C €0 MIOMOIIIBIO BEIUNCIICHUS, U IPEACTaBUTh IpaUK (PyHKIIH CIOKHOCTH.



13. Co3nate npuIOKEHHWE M BBIYUCICHHS 3HAYCHHH (YHKIUHM CpeIHEeH CIOXKHOCTH

QITOPUTMAa XCIIHMPOBAHUS, BBIMOJHUTE C €r0 MOMOIIBIO BBIYHCICHUS, W TNPEICTABUTH
rpaduk GYHKIUU CIOKHOCTH.

14. Co3nate npuioxeHHe Ui BbIUMCICHHS] 3HAYEHUN (DYHKUMU CIIOKHOCTH alropuTMa

10.

11.

12.

13.

[lamupa, BBHIMOJHUTH C €O MOMOIIBIO BBHIUYMCICHUS, U MPEACTaBUTh Tpapuk (QyHKIHH
CJI0’KHOCTH.

3ayeTHO-IK3aMeHAIMOHHbIe MAaTEePUAJIbI VISl IPOMEKYTOYHOM aTTecTalMHU (3a4eT)
Bonpocsl 1151 IOATOTOBKH K 3a4eTy

[TonssTust BpeMEHHOW M EMKOCTHOW CIIO)KHOCTH airoputMa. CI0XHOCTh BXOJHBIX
(MCXOZHBIX) JNaHHBIX. MHUHMMaJbHasl CJIOXKHOCTb, MAKCHUMaJIbHas CJIOXHOCTb, CPEIHSsS
CIIOXHOCTB. [IpuHsATHIE 0003HAYECHHUS.

Yropasnsomuid rpad mporpaMmbl, €ro MOCTPOSHUE MO TEKCTy mporpammbl. CBoiCTBa
yrpagsJstomero rpada (rpada nepenauun ynpasiaeHus). OLeHKa CI0KHOCTH J1st rpad)oB —
IIPOCTBIX LETEN U AEPEBbEB (AITOPUTMBI C BETBICHUSIMH).

OneHka CII0KHOCTH aJIrOPUTMOB, COAEpIKAIMX LUKIBI TUHa for (C M3BECTHBIM YHUCIOM
UCTIOJIHEHUH Tena nukia). Metoas! BeiBoAa (hopMyi st GYHKIMU CIOKHOCTU. AHAIN3
MIPOCTEHIINX AITOPUTMOB COPTUPOBKH.

OneHka CJIOXHOCTH aJrOPUTMOB, COAepKalmMx IUKiIbl Tuma while u repeat (c
HEU3BECTHBIM 3apaHee YMCIIOM HCIOJIHEHUH Tena LuKIia). Meronasl BeiBoJa GopMyll Uis
¢bynkumu cnoxxnoctu. [IpuMepsl aHanu3a aaropuTMOB.

[Toctpoenne (yHKIMOHANBHBIX YPaBHEHUH [UIsI OLEHKH CII0)KHOCTH PEKYpPCHUBHBIX
aITOpUTMOB (Cilydall JUHEWHOW pekypcun). Ilpumep mnoctpoeHus ¢GyHKIMOHAIHLHOTO
YPaBHEHHUSI U €r0 PELICHHUS.

[Toctpoenne GYHKIMOHATIBHBIX YpPaBHEHHUH JUIsI OLIEHKHU CIIO)KHOCTH PEKYPCHBHBIX
AITOPUTMOB (CITyyau HETMHEHHOM PEKyPCHUH U KOCBEHHOM PEKYPCHH).

Teopema 00 acHUMNTOTUYECKOM TOBEACHUU (YHKIHH CIOXKHOCTH PEKYPCHUBHOTO
alropuT™Ma B 3aBUCUMOCTH OT NapaMeTpoB pa3OueHusi JaHHBIX W KOJMYECTBa
Bo3HMKatommx moxazagad (Master theorem). Ilpumepsl NpUMEHEHHS TEOPEMBI JUIS
Pa3IMYHbIX BUJOB (PYHKIIMOHAIBHBIX YPAaBHEHUH.

[TocTpoenne GyHKIIMOHAIBHOTO YpaBHEHHS IS OLIEHKH CJIOXHOCTH alrOpUTMa DHTOHHU
Xoapa ¥ JeTaJbHBIM aHallu3 BapuaHTOB ero pemieHus. ComocTaBieHUE pPe3yJbTaTOB C
Master theorem.

Anroputm @. IlTpacceHa NepeMHOKEHHS MAaTpHIll, aHAIU3 €ro CJI0KHOCTH. OO1mas
npobjemMa OLEHKH CIOXHOCTH MEPEeMHOXEHHMS MaTpHll. YIy4llleHHe peleHun
(Konmepcmur u ap.).

MeTopl ONTUMHU3ALUN AITOPUTMOB. AJTOPUTM NEPEMHOXKEHUS JUIMHHBIX LIEBIX YHCEIN.
AJTOpUTM BO3BEJIEHUS 1I€JIOTO B OOJIBIIYIO CTETICHb.

3ajauyd W anropuTMbl, ux pemaromue. IloHAaTHe cnoxHOCTM 3ajadd.  3agauM
MOJINHOMHAJIbHOM CJIOHOCTH, 3a/1auun 9KCIIOHEHIIMAJIbHOM CJI0KHOCTH.
HenerepmunupoBanHele BbluMciaeHus. Kiace 3agad, pemaeMpIXx 3a IOJMHOMHAIBHOE
BpeMS HeIeTEPMUHUPOBAHHBIMU BBIUNCIUTEISIMHU.

3amaya TPOBEPKH BBINOJIHUMOCTH OyineBOM (yHKUMH, 3ajaHHOW (opmynold B
KOHBIOHKTUBHOM HOpPMaIbHOM (popMme. 3aBUCHMOCTH OIICHKH CJIOKHOCTH aJITrOpHTMa OT
pa3Mepa nu3bloHKTa. Vcnonp3oBanne npuHnumna pesomonuu. Teopema C. Kyka.
OO6cyxieHne HepeleHHOW MPOoOJIeMbl COBIAeHUs (I HECOBIIAJICHUS) KJIACCOB 3a/1a4y
MOJMHOMHUAIBHONW CIOXKHOCTH M kiacca NP. BnmsnHue pemenus 3Toil mpoOiieMbl Ha
KOMITBIOTEpPHBIEC HAYKH U HA BaXKHEHILINE MPUITOKEHUS.



14. 3agaun, perraeMble B HacTosIee BpeMsl MEpeOOPHBIMU aNTOPUTMAMHU, UX CIIOKHOCTb.
Hexotopsie anroputmel Ha rpadax (m3omopdusm noarpady u ap.)

15. AAropUTMBI, BRIYUCIISIONINE 3HAYCHHS (PYHKIIMA, U aITOPUTMBbI, BBIYHCIISIONIUE 3HAYCHUS
obOpatHbIii PyHkiuii. CoOoTHOIIIEHUE X CIOKHOCTHU. [IoHSATHE OJHOCTOPOHHEH (PYHKITHH.
W3BecTHBIE TNpUMEPHl OAHOCTOPOHHMX (YHKIMHA. 3amada BBIYUCIEHHUS JUCKPETHOTO
norapugma.

16. IlpumeHeHrne OAHOCTOPOHHUX (DYHKIMU B 33a4ax KPUNTOTPa(uu ¢ OTKPBHITHIM KITFOUOM.
Anroputm Pusecra-lllamupa-Annemana. Crannaptsl mu(poBaHUs JTaHHBIX.

17. IlpumeHeHne TEOPHH CII0KHOCTH AJITOPUTMOB K IIOCTPOCHUIO KPUNTOrpahUIECKUX XEIICH.
Anroputm SHA256.

18. IlocTpoenue O6I0KUYEHH ¢ UCTIONB30BAaHUEM KPUMITOTPAPUUECKUX XELICH.

19. MaTemaThueckue OCHOBBI H3BECTHBIX aJTOPUTMOB pabOThl € OAHOCTOPOHHUMH
¢ynkuuamu. CpaBHeHHs. MyJIbTHIITUKATHBHOE 00paTHOE. CUCTeMa OCTaTOYHBIX KJIACCOB.
Kwuraiickas Teopema 00 ocTaTkax.

20. MeTo bl ¥ aTOPUTMBI Pa3IEIICHUS CEKPETa.

21. AnropuT™Mbl JEKOMIO3UIMU U ONTUMHU3ALUU, 3((EKTUBHBIE C TOUYKU 3PEHUS BPEMEHHU
BBITIOJIHEHUS: AJITOPUTM ITOCTPOEHUS TuarpaMmbl BopoHoro.

22. AITOpUTMBI JIEKOMIO3UIIMA U ONTUMHU3ALUHU, 3((EKTUBHBIE C TOYKH 3PEHHUS BPEMEHH
BBITIOJIHEHUS: AJITOPUTM PELICHUS 3aJa4i JTUHEHHOTO MPOrpaMMHPOBAHUS — CUMILIEKC-
METO/I.

Ilepeyenb KomMmeTeHUMd (YACTH KOMIIETEHUUH), TPOBEPSieMbIX OIEHOYHBIM
CpeACTBOM
VK-1 (. 1-3), OIK-1 (. 4-6). OIK-2 (. 7-10), TIK-1 (. 11-17), TIK-3 (. 18-22).

4.2 MeToanyecKkue MaTepuabl, onpe/easiiolue Npoueaypbl OeHUBAHUS 3HAHUI,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA AeATEJbHOCTH, XaPaKTePU3YKIIUX ITalbl
(popMupoBanus KoMneTeHIHIA

MeToanyeckue peKOMeHAANMH, ONPe/IeIsIIoN[ie NPoleIyphbl OlleHUBAHUS TECTOB:

Tect npoBoautcs onnaiiH B cucteme Moodle mm Google DoCS u orpanu4eH 1o BpeMeHH.
Ha cnmauy Tecra nmaercst AB€ MOMBITKH. Te€CT CUMTAETCA YCIEIIHO MPOMJECHHBIM €CIIH CTYIIEHT
IpaBWIBHO O0TBeTHII Ha 70% BOIpPOCOB.

MeTtoanyecknue  peKOMEHAALMH, ONpedeJsiolue MNpoueAypbl  OLEHHWBAHUA
BbINOJIHEHUSI KOHTPOJIbHBIX 3aaHNIH:
3alaHKe CUUTAETCS BBIIIOJHEHHBIM MPU BBITIOJIHEHUH CIIETYIOIINX YCIOBHI:
— IIpeAoCTaBJICH HUCXOIHBIN Ko Ha C++;
— MPOJIEMOHCTPUPOBaHA pabOTOCIIOCOOHOCTD MPUIIOKEHUS;
— CTYJEHT NOHMUMAET UCXOIHBIN KOJI U OTBEYAET HA BOIIPOCHI 10 €r0 OpraHru3allrH.

Metoauyeckne peKOMeHAALUH, ONPeie/aIolHe NPpoueayphbl OLICHUBAHUSA Ha 3a4yeTe:

[Ipouenypa npoMeKyTOYHON aTTecTalMy NMPOXOAUT B cooTBeTcTBUU C [lonoxenueMm o
TEKYIlleM KOHTPOJIE U TPOMEKYyTOUHOM aTTecTanuu oOyydatonuxcs ®I'BOY BO «Kyo6oI'Y».

Htorosoil ¢opmoii KOHTpOsIS CHOPMHUPOBAHHOCTH KOMIETEHIMH y oOydwaromuxcs 0
TUCHUTUTMHE siBisgeTcss 3adeT. CTyAeHThl 00s3aHbl TOJYYHTh 3a4eT B COOTBETCTBUH C
pacrucaHieM U y4eOHBIM IJIaHOM

®OC npoMeKyTOUHOM aTTECTALIUK COCTOUT U3 KOHTPOJIbHBIX 3a/1aHUi U CIIHCKA BOIIPOCOB
10 TEOPUH.

3auer MO MJUCHMIUIMHE IMpecieAyeT Leab OLEHUTh paldoTy CTyAEHTa, IOJy4eHHE
TEOPETUYECKUX W INPAKTUYECKUX 3HAHWM, MX MPOYHOCTH, PA3BUTUE TBOPYECKOIO MBILUICHHUS,



npruoOpeTeHre HaBBIKOB CAMOCTOSITEIbHOM PadOThl, yMEHHE IPUMEHATH I10JTyUYEHHBIC 3HAHUS TS
pelIeHus IPAKTUYECKUX 3a1ay.

Pesynbrar cnaum 3a4era 3aHOCHUTCS NPENOAABATENIEM B DK3aMEHALMOHHYIO BEAOMOCTDb U
3aUETHYIO0 KHUXKKY.

OneHuBaHUE ypOBHSI OCBOECHHS AUCLMILIMHBI OCHOBBIBAETCS HA KAUECTBE BBIITOJIHEHUS
CTYJIEHTOM KOHTPOJIbHBIX 3a/IaHU{ U OTBETOB HA BOIIPOCHI 110 TEOPHH.

Kpurepuu onenkmn:

OLIEHKA «He3a4eT» BhICTABJSIETCS B CJIyuae BbINOJHEHHUS OJHOT0 U3 YCJIOBHIi:

— TMKCHbMEHHBIA OTBET HA BOMPOC MO TEOPHUH MPOJEMOHCTPUPOBAT YPOBEHb OCBOCHHS
JIEKIIMOHHOT'O MaTepuraja HIKe IIOPOroBOTO;

— BbINOJIHEHO MeHee 80% KOHTPOJIbHBIX 3aIaHUH.

OlIeHKA «3a4eT» B CJIyuyae BbINOJHEHUS YCIOBHIA:

— TNHCbMEHHBIH OTBET Ha BOIPOC IO TEOPHH MPOJAEMOHCTPUPOBAN YPOBEHb OCBOCHUS
JIEKIMOHHOT'O MaTepuasa He HUKE MOPOTroBOro;

— BBITIOJIHEHO HEe MeHee 80% KOHTPOJIBHBIX 3aIaHHM.

OneHouHble CpeAcTBA Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU
3I0POBBSI BRIOMPAIOTCS C YUETOM MX MHIUBHUAYAJIbHBIX ICUXO(PU3NUECKIX 0COOCHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIMIAM U JIULIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
NPEOCTABIISIETCS TOTIOJIHUTEIFHOE BPEMS IS TIOATOTOBKU OTBETA HA SK3aMCHE;

— IIpU IPOBEICHUH IPOLETYPhl OLEHUBAHUS PE3YJIbTATOB 00yUEHUSI HHBAINIOB U JIULL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMHU 300POBBA IMMPEAYCMATPUBACTCA HCIIOJIB30BAHUC TCXHUUYCCKHX
CpPEZICTB, HEOOXOIUMBIX UM B CBSI3U C UX MHIAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpu HeO6XO)II/IMOCTI/I JIIsL 06yt1a101m/1x051 C OIrpaHUYCHHBIMU BO3MOXHOCTAMU 300POBbS
U MHBAJUIOB TpoILEaypa OLEHUBAHUS pPE3yJbTaTOB OOYyYEHHS IO JAUCLUUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUs PE3yIbTaTOB OOyUEHHs] WHBAIMUIOB U JIMI[ C OTPAHUYCHHBIMU
BO3MOXHOCTAMU 3J0POBBA IO AUCHUINIMHE MPEAYCMATPUBACT MPEAOCTABIICHUE I/IH(l)OpMaHI/II/I B
dbopMax, aTanTUPOBAHHBIX K OTPAaHUYCHHSIM UX 370POBbS M BOCIIPHUITHS UH(DOpMAIINN:

Jnst muu ¢ HapyIeHUsIMU 3pEHHUS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jlyist U1 ¢ HapyIeHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

Jlnst an ¢ HapyIEeHUSIMH OITOPHO-ABUTATEIBHOTO AIIapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXeET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI'€HTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW M [ONOJHUTEJbHOM Y4YeOHOH JHUTEpPaTypbl,

He00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOLYJIA)

5.1 OcHoBHas1 IUTEpPaTypa:

1. Kak npoexktupoBaTh nporpammsl. BBeieHue B IporpaMMUpOBaHUE U KOMIBIOTEPHBIE
Berunciienns / M. ®@emnsiizen, P. b. ®unnnep, M. @motT, 1. Kpumnamy ; mox penakuwmeii I1. b.
WBanosa [u ap.] ; nepeBon ¢ anrnuiickoro A. H. KuceneBa. — Mocksa : JIMK Ilpecc, 2022. —
724 c¢. — ISBN 978-5-97060-926-2. — Tekct : snekTpoHHBIM // JlaHb : 3IEKTPOHHO-



oubmmoreuynass cucrema. — URL: https://e.lanbook.com/book/314867 (mara oOpameHus:
09.06.2023).

2. JIsmueBa, C. A. ANTOpUTMBI U aHAJIN3 CIIOKHOCTH : yuebHoe nocobue / C. A. Jlsmena,
M. I1. llIneiimoBuu. — Kazans : KHUTY-KAMH, 2020. — 116 c. — ISBN 978-5-7579-2491-5. —
Texcr : onektpoHHbl // Jlawp : anekTpoHHO-OMOnmoreuyHas cucrema. — URL:
https://e.lanbook.com/book/264884 (nara obpamenus: 09.06.2023).

Jl1s ocBOeHUS TUCIUIUIMHBI MHBAIUJAMU U JTUIIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3I0POBbS MMEIOTCSI HM3JaHHSI B AJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanb» u «tOpaitT».

5.2 lonostHMTeILHAS JIATEPATypa:

1. T'ony6enko, . AIropuTMbl 1 MOJIETTH BEIYUCIICHHS : pykoBoacTBO / JI. [omybenko, A.
Kpommmn, 3. 'opobynoB. — Mocksa : JIMK Ilpecc, 2019. — 240 ¢. — ISBN 978-5-97060-844-9.
— Texcr : osnexkrponusid // Jlap : snekrpoHHo-OMOnmMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/140582 (nara obpamenus: 09.06.2023).

2. Crpayctpyn, b. f3pik mporpammupoBanus C++ ans mpodeccuoHanoB : ydeOHOe
nocobue / b. Crpayctpyn. — 2-¢ m3a. — Mocksa : UHTYUT, 2016. — 670 c¢. — Teker :
eKTpoHHBIH  //  JlaHb : AJNIEKTPOHHO-OMOIMOTEYHAsT ~ CHUCTEMa.  — URL:
https://e.lanbook.com/book/100542 (nara obpamenus: 02.07.2022).

3. I'pumwm, P. TlapamnenpHoe mporpaMmupoBaHue Ha coBpeMeHHOM C++. UTo KaKIbli
npodeccHoHal JIOJDKEH 3HATh O MapajuIeIbHOM IporpammupoBanuu / P. 'pumm ; mepeBox c
anrnuiickoro B. FO. Bunnauka. — Mocksa : IMK Tlpecc, 2022. — 616 ¢. — ISBN 978-5-97060-
957-6. — Tekcr : snexkTpoHHBIA // JlaHb : 3nekTpoHHO-OMOMMOTeYHas cuctrema. — URL:
https://e.lanbook.com/book/314870 (nara o6pamenus: 09.06.2023).

4. Muxkos, A. . PactipeneneHHble CUCTEMBl U aITOPUTMBI : yueOHoe mocobue / A. .
Muxkos, E. b. 3amaruna. — 2-e¢ u3g. — MockBa : UHTYUT, 2016. — 246 c¢. — Teker :
anexkTpoHHed  //  JlaHb : AJIEKTPOHHO-OMOINOTETHAS cucTema. — URL:
https://e.lanbook.com/book/100446 (nata o6pamenus: 09.06.2023).

5.3. [lepuoauyeckue u3IaHusA:
1. ba3wl manueix komnanuu «Mct Brroy http://dlib.eastview.com
2. Dnekrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NPodeccuoHaIbHbIEe 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
Inexmponno-oubauomeunwvle cucmemot (IbC):
SBC «FOPAUT» https://urait.ru/
9bC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9bC «BOOK.ruy» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
HpoqbeCCMOHaﬂbele 0azvt O0aHHbIX
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypuansr uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudmmoreka (HOB) http://www.elibrary.ru/
[ToTHOTEKCTOBBIE apXUBBI BEYIINX 3aaIHBIX HAYYHBIX )KypHAIOB Ha Poccuiickoii
nnaT(I)opMe HayuHbIX KypHas10B HOMKOH http://archive.neicon.ru
6. HanuonanpHast 5SnekTpoHHas OuOnIMOoTeKa  (JOCTYN K DJIEKTPOHHOM  Ombiamoreke
nucceptanuit Poccuiickoit rocynapcrsenHoi oubnuorexku (PI'B) https://rusneb.ru/
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7.  Tlpesunentckas 6ubnmorexa um. b.H. Enpruaa https://www.prlib.ru/

8.  baza gannbix CSD KemOpumxckoro rientpa kpucramuiorpadpudeckux nanusix (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. "Jlexropuym TB" http://www.lektorium.tv/

17. Yuuepcurerckas uapopmaruontas cuctema POCCHUS http://uisrussia.msu.ru

HH¢0pMal4u0HHbl€ CNnpaeo4Hble CUCnemMbl

1. Koncynprant Ilitoc - cripaBoyHasi mpaBoBasi CUCTEMa (JIOCTYII O JIOKaJIbHOM CEeTH ¢
KOMIIBIOTEPOB OMOINOTEKH)

Pecypcuvl c60600H020 docmyna

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

2. AmepukaHcKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAYKH U BHICIIET0 oOpazoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

4. ®epnepanbubiil moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Hudopmarnmonnas cuctema "EnuHoe okHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexkuus undpoBbIx 00pa3oBaTeIbHBIX peCcypcoB http://school-collection.edu.ru/ .

7. IIpoekt ['ocynapcTBEHHOr0o HHCTUTYTa pycckoro si3bika uMeHu A.C. Ilymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpPMaLMOHHBIN opTan "Pycckuii s3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKUX TOJKOBBIX cloBapel http://www.glossary.ru/;

10. CnoBapu U SHUMKIIONEAUU http://dic.academic.ru/;

11. OO6pazoBarenbHBIN opTan "Yueda" http://www.ucheba.com/;

12. 3akonHompoekT "O6 oOpa3oBanuu B Poccuiickoit denepanun. Bonpockl 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

CobcmeeHnbie 31ekmpoHHble 00pasoeamenvHble U UHGopmayuortsle pecypcol Kyol'V

1. DOnexrponnslii kaTanor Hayunoit 6nbanorexu Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexTpoHHas Oubnmoreka TpynoB yueHbIx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYJIBHOTO JUHAMHUYECKOTO 00yUeHHUs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IUIAHOB, Y4€OHO-METOANUECKUX KOMIUIEKCOB, Iy OIHKaIMil 1 KOH(pepeHIHi
http://infoneeds.kubsu.ru/

5. bubmuoteka nHGOPMAIMOHHBIX PECYPCOB Kadeapsl HHHOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DnexTpoHHBIN apxuB TOKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. OnexkTpoHHbIE 00pazoBaTebHbIE pecypchl kKadeapbl THPOPMAIIMOHHBIX CUCTEM U TEXHOJIOTHM
B oOpasoBanun KyOI'Y wu mnHayuHo-Merommdeckoro kypHana "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/
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6. Mertoanueckue ykKazaHus [JIA O0y4alOIIMXCA MO OCBOEHHUIO

TUCHMILTHHBI (MOY/JIs1)

IMo kypcy mpeaycMOTpPEeHO TPOBEJCHHE JIEKIMOHHBIX 3aHATHH, HAa KOTOPBIX JaeTCs
OCHOBHOW CHCTEMAaTH3UPOBAHHBIM MaTepuail. B XoJe JIeKIMOHHBIX 3aHATUH pa30uparoTcs
CBOWCTBA, METOABI M COOBITUS OCHOBHBIX DJJIEMEHTOB aHaM3a CIOXHOCTH aJTrOPUTMOB,
IPUBOJATCS MPUMEPHI UX HCIOJIB30BAHUS, MPOBOIUTCSA aHAIU3 Haubojee paclpoCTpaHEHHBIX
OmMOOK MOCTpoeHUsT (HYHKIMH CIIOKHOCTH. llocine mpociaymmBaHus JIEKIUH PEKOMEHTYETCs
BBINOJIHUTH YIPAXKHEHUS, IPUBOAUMBIE B ay TUTOPUHU JJISI CAMOCTOSITEIILHON pabOTHI.

ITo xypcy mpeaycMOTpeHO MpoBeAeHHE JabOpaTOPHBIX 3aHATHHA, HA KOTOPBIX TaeTcs
NPUKIAJHOW CHCTEMAaTH3MPOBAHHBIA Marepuan. B xome 3aHATHIl pa30MparOTCs TOTOBBIC
IPOTPaMMHBIE PHIIOKEHHS ¥ IPOBOJUTCS aHAIN3 MX (DYHKIHIA CIIOKHOCTH, a TAK)KE MPUBOAITCS
IpUMEPBI Pa3pabOTKU MPOTPAMMHBIX MpHIoKeHu. [ocne 3aHATHS PEKOMEHTyeTCsl BHITIOJTHUTh
yIpaXHEHUs], IPUBOAUMBIE B Ay TUTOPUU JIJISI CAMOCTOSITEIILHON paboTHI.

[Ipu camoctosiTenbHONH paboTe CTYACHTOB HEOOXOAMMO U3Y4YUTh JIUTEPATYpY,
NPUBECHHYIO B IEPEYHSX BBIIIIE, JJI1 OCMBICIICHUS BBOJUMBIX OHSATHH, aHAIHM3a MPEATI0KEHHBIX
MIOJIXO/IOB U METOJOB pa3padoTKu mporpamm. PaspabareiBasi peiieHre HOBOW 3a/la4yM, CTYICHT
JIOJDKEH YMETh BbIOpaTh 3(QEeKTHBHBIC U HAJICKHBIE CTPYKTYPHl JAaHHBIX Ui HPEACTaBICHUS
UH(POPMAIINH, T0100paTh COOTBETCTBYIOIINE AITOPUTMBI [T UX 00pabOTKH, y4ecTh Crielu(UKyY
S3bIKA IPOTPAMMHUPOBAHUS, HA KOTOPOM OyJIeT BBINOIHEHA peanu3anus. CTyIeHT JOKEH YMETh
BBINOJIHATh TECTUPOBAHHE W OTJIAJKy AJITOPUTMOB PEIICHUS 3aj1a4 C LEIbI0 OOHAPYKCHHS U
YCTPaHEHHUS B HUX OIMIMOOK.

BaxHeimuM 3TanoM Kypca SIBISETCS CaMOCTOSITEelIbHAas paboTa Mo JAUCHUILTHHE. B
IpoIecce CaMOCTOATENbHOM pPabOThl CTYAEHT MNPUOOpPETaeT HABBIK MPOBEACHUS aHAIN3a
3(PEKTUBHOCTH aJTOPUTMOB.

Hcnonb3yroTcs akTUBHBIE, MHHOBAIIMOHHBIE OOpa3oBaTeibHbIE TEXHOJOTHHU, KOTOPHIE
CIIOCOOCTBYIOT ~Pa3BUTHUIO  OOMICKYJIBTYPHBIX, OO0MIENPOo()EeCcCHOHANIBHBIX KOMIETCHIIMA U
npodeccHoHaNbHBIX KOMIETEHIINNH 00yYaroImuXCsl:

e mpolOsieMHOE 00yUYeHHE;
pa3HOYPOBHEBOE O0YUCHHUE;
MIPOEKTHBIE METOABI O0yUCHUS;
HCCIIeIOBATENIbCKIE METO/IbI B O0YUEHUH;
o0OydeHue B COTpYJHUYECTBE (KOMaHIHas, TPYIOBas paboTa);
WH(POPMAITMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.

Jlig nun ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 3/10POBbSI TIPEIYyCMOTPEHA OpraHU3allus
KOHCYJIbTAIMH C NCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-METOUUECKIM 00ecTIieueHuEM KypCOBOU pabOThl CTYICHTOB SIBIISIOTCS:

1. yueOHas nurepaTypa;

2. HOpMaTUBHbBIEC TOKYMeHTHI BY3a;

3. MeTouYeCcKre pa3pabOTKH IJisi CTYACHTOB.

CamocTosaTenbHas paboTa CTYJ€HTOB BKIIIOUAET:

— oopmiteHre UTOrOBOTO OTYETa (TTOSICHUTEITLHOW 3aIHUCKH).

— aHaJIM3 HOPMaTUBHO-METOAMYECKOM 0a3bl OpraHu3allNuu;

— aHaJIM3 Hay4YHbIX MyOJIMKAIMH 110 3apaHee ONPECIEHHON TeME;

— aHanu3 1 00paboTKy MH(POPMAIIHH;

— paboTy ¢ Hay4YHOH, y4eOHOW 1 METOINICCKOM JTUTEPATY PO,

— pabora ¢ koHcniekTamu nekuuid, IbC.

Jlig camocToATeNbHON paboThI MPEACTABIAETCS Ay IMTOPUS C KOMIIBIOTEPOM U TOCTYIIOM
B VIHTEpHET, K JIeKTPOHHON OMOIHOTEKe By3a U K HHPOPMAIIHOHHO-CIIPABOYHBIM CUCTEMAaM.
[lepeueHp yueOHO-METOINYECKOTO 00ECTICUECHNUS:

1. OcnoBHas oOpa3oBaTeiIbHas MPOTPaMMa BEICHIETO MPOPECCHOHATHFHOTO 00pa30BaHHS
benepanbHOro TOCYIapPCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS



BhICIIero oOpa3oBanus «KyOaHCKuil rocy1apcTBEHHBIN YHUBEPCUTET)» 110 HATIPABICHUIO
MOJIFOTOBKHU.

2. TlonoxeHue 0 MPOBEACHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOUHOM
aTTecTanuu B (penepasbHOM rocy1apCTBEHHOM OIOKETHOM 00pa30BaTeILHOM
YUpEXKICHUH BBICIIETO 00pa3oBanms «KyOaHCKMII rocyJapCTBEHHBIM YHUBEPCUTETY.

3. OO6mume TpeGoBaHUs K IIOCTPOCHHIO, COJIEPKAHUIO, O(OPMIICHUIO B YTBEPKACHHUIO
paboueii mporpaMMbl TUCHUTUTHMHBI DeepanbHOro rocyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa BHICIIET0 MPO(EeCCHOHATEHOTO 00pa30BaHus.

4. Mertoanueckue PeKOMEHIAINH 110 COJEPIKAHUIO, O(POPMIICHUIO U TIPUMEHEHUIO
00pa3oBaTeNIbHbIX TEXHOJIOTHI U OLICHOYHBIX CPEJICTB B yUeOHOM IIpoliecce,
OCHOBaHHOM Ha denepantbHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe.

5. YueOHbIH IUIaH OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbI 110 HAIPABJICHHUIO MOJATOTOBKHU.

®denepalibHBII rOCYJapCTBEHHBIN 00pa30BaTENbHBIN CTAHAPT BHICIIIETO

npodeccuoHanbHOro 00pa30BaHus MO HAMIPABICHUIO TOATOTOBKH.

o

B ocBoeHnu nucuUIUIMHBI MHBAIUAAMM U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOYKHOCTSAMH
310pOBbsl OOJIBIIOE 3HAYEHHE MMEET HWHAMBHyallbHas ydeOHas pabora (KOHCYIbTALUU) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHUE Y4eOHOr0 MaTepHara.

WunuBuayanbHble KOHCYJbTAllMM 10 TNPEAMETY SBISIOTCS BaXXHBIM  (DakTOpOM,
CHOCOOCTBYIOLIMM MHIMBUAYAIN3ALUU O0yUYEHUS U YCTAHOBJIEHUIO BOCIIUTATEIILHOTO KOHTAKTA
MEXIy I[pernojaBaTesieM U O0y4arollMMCs HMHBIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBbS.

7. IlepeyeHb WH(MOPMANMUOHHBIX TEXHOJOTHHA, MCIOJb3yeMbIX MpPH

OCYIIECTBJIEHHH 00Pa30BATEJIbHOI0 MPOIIeCCa MO JUCHUIINHE (MOTYJIIO)
7.1 llepeyenb HHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT Ui

— IIpoBepka nomalHuX 3aJaHUi 1 KOHCYJIbTUPOBAHUE TOCPEACTBOM 3JIEKTPOHHON MOYTHI.
— HMcnonp3oBaHue 3J€KTPOHHBIX MPE3eHTAUUN IPU MTPOBEAECHUH JIEKIIMOHHBIX 3aHATHI

— Cucrema MOODLE

— IIpoBepka goManIHKX 3afaHui U KOHCYJIbTUpoBaHue nocpencrsom JOUC Kyol'y

7.2 TlepeyeHb JMIEH3HOHHOIO W CBODOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
obecneyeHus

OpenOffice

Komnunarop C++

Oracle VirtualBox 6
VMware Workstation 16
Putty 0.76 unu 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



@peitmBopk Django
Firefox, qrobas Bepcus
Putty, mo0as Bepcust

Visual Studio Code, Bepcust 1.52+
Eclipse PHP Development Tools, Bepcust 2020-06+
[Tnarua Remote System Explorer (RSE) nns Eclipse PDT

JetBrains PHP Storm
GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1
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

8. MaTepuaJIbHO-TEXHUYECKOE o0ecTeyeHue Mo AUCIHUIINHE (MOIYJII0)

HawnmenoBanue yueOHON ayJUTOPHH, €€ OCHAIIEHHOCTh

Ne Bun pabor
000pyIOBaHUEM M TEXHHYECKUMHU CPEACTBAMH O0YUCHHS
1. JlexumonHsble 3aHATUS | AyauTopus, YKOMIIJICKTOBaHHAs CIeLUaIu3UPOBAHHON
MeOeJIbI0 U TEXHUYECKUMU CPEJICTBAMHU 00yUYEHHS
2. JlaGopaTopHble 3aHATUS | AyIUTOPHS, YKOMIIJIEKTOBaHHAs CIeLUaTIU3UPOBAHHOMN
Me0enpl0 M TEeXHHYECKUMHU  CPEJICTBaMU  OOyYEHHS,
KOMITbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00ecrieueHHEeM
3. IIpakTnueckue 3aHATH | AyauTopus, YKOMILUIEKTOBaHHAas CHEeIUaTIu3UPOBAHHOMN
MeOeNbI0 U TEXHUUECKUMH CpPeJICTBAMU 00yUeHHSI
4. I'pynmoseie Aynuropus, YKOMIUIEKTOBAaHHAs CHELMATIN3UPOBAHHON
(MHAMBUAYATBHBIE) MeOenbl0 M TEXHUYECKMMH  CPEICTBAaMU  OOy4YeHus,
KOHCYJIbTallU1 KOMIIbIOTEPAMH, MPOrPaMMHBIM 00ecriedeHueM
S. Texkymuid  KOHTpOJIb, | AyAUTOpHUS, YKOMILIEKTOBaHHAas CHELUATU3UPOBAHHOMN
IIPOMEXKYTOYHAs MeOenbl0 M TEXHHYECKHMH  CpEeACTBaMH  O0ydeHus,
arrecTanus KOMIIBIOTEPAMH, IPOrPaMMHBIM 00€CIIEYEHHEM
6. CamocrosATenpHas Kabuner g caMocTosTENbHOM pabOThl, OCHAIEHHBIN
pabota KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO MOJKIIOUCHHS K

cetn «MHTepHET», MPOTpaMMON SKPAaHHOTO YBEIHYCHUS U
00ECTIEYeHHBIH JAOCTYNIOM B 3JIEKTPOHHYIO HH(OpPMAIOHHO-
00pa30BaTENFHYIO Cpely YHUBEPCHUTETA.

[Ipumeuanue: Konkperusamnus ayauropuil u ux ocHauienue omnpenensercs OIIOIL.
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