MUHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM OEJIEPAIINA
denepaibHOE TOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTelIbHOE YUPEIKICHHUE
BBICHICTO 06paBOBaHI/I}I
«KYBAHCKUI TOCYJAPCTBEHHBIN VHUBEPCUTET»

®akynbTeT KOMIIBIOTEPHBIX TEXHOJIOTUHN U MPUKIAJHON MATEMATUKHU

«30» mas 2025

PABOYASA TIPOT'PAMMA AUCHUITJIMHBI

b1.0.26«AXTropuTMBI U aHAJIN3 CIOKHOCTH))

Hanpasnenue noarorosku 02.03.03_ Marematudeckoe obecneueHre u
JIMUHUCTPUPOBAHNE UHPOPMAIIMOHHBIX CHCTEM

Hampasnennocts (podumiib) TexHomoruu pa3padoTKH MPOTPAMMHBIX CHCTEM
dopma oOydeHus ouHas

Ksanudukanms 6akagaBp

Kpacunogap 2025



Pabouas nporpamMma AMCUUIIINHBI K AJITOPUTMBI U aHATIU3 CJI0KHOCTH» COCTaBJIEHA
B COOTBETCTBHH C (hefiepaibHbIM rOCYAapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
Beiciiero  oOpaszoBanmst (PI'OC  BO) 1o  HampaBieHHWIO  TOATOTOBKH
02.03.03Marematudeckoe oOecrieueHue U aIMUHIUCTPUPOBAHNE HHDOPMAITMOHHBIX
CHCTEM.

[Iporpammy cocTaBui:

A.W. MuxoB npodeccop, 10KTop pu3.-Mart. HayK, mpodeccop //f// =

MOAHUCH

PaGodas nmporpamMmmMa AUCITUTUTHHBI « AJTOPUTMBI U aHAHA3 CIIOKHOCTHD)
yTBEpIKJeHa Ha 3aceaHuu kadeapbl HOOPMAIIMOHHBIX TEXHOJIOTHI TPOTOKOJI
Nel5 ot «14» mas 2025 T.

3aBenyromuit kadenpoi (pazpadboTunka)
B. B. [logkon3un

HIOAIIUCH

PaGouast mporpamma o6cyxaeHa Ha 3aceaHuu Kadeapbl THPOPMAIIMOHHBIX
TexHoJoruii mpoTokoa Nel5 ot «14» mas 2025 r.
3aBenyrommii kadeapon (BbIMyCKaroIei)

B. B. [lonkon3un

MIOAIINCH

VYTBepkIeHa Ha 3aCeIaHNH YUYEOHO-METOAMYECKOM KOMUCCUH (paKyIbTeTa
KOMIBIOTEPHBIX TEXHOJOTHI U MPUKIAIHON MaTeMaTUKU MPOTOKOJI Ned oT «23»
mast 2025 r. =
[Ipencenarens YMK daxynbTeTa
A. B. KoBasieHko

MIOAIINCH

Penensenrsr:

bernapsia M. E., bernapsa M. E., I[IpopexTop no yuebnoit padote, KpacHomapckuii
koonepatuBHbli WUHCTUTYT (hunuan) AHO BO Ilentpocoroza PO «Poccutickmii
YHUBEPCUTET KOOTIEPALIAL»

Py6moB Cepreii EBrenbeBud, kanauaat Gpu3nKo-MaTeMaTHYECKUX HAYK, TOTICHT
kadeapel matematuaeckoro mojenupoBanust GI'BIOY «Kyol'V»



1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

OCHOBHO¥ HENBIO TUCIUTIINHBI SBIISETCS U3yUYE€HHUE METOJIOB ONTUMH3AIIMN AJITOPUTMOB
pelIeHUs MIPUKIIAHBIX 33/1a4, 03HAKOMIICHHE C YCIEIIHbIMU MPUMEpPaMU TaKUX ONTUMH3AIUHN, U
(GhopMHUpPOBaHKE y CTYICHTOB HABBIKOB CO3aHMS BBICOKOKAYE€CTBEHHBIX AJITOPUTMOB M ITPOTPAMM.

BocnutatensHOM 1eNbI0 JUCIUILTAHBL SBISETCS (JOPMUPOBAHKE Y CTYJACHTOB HAYYHOTO,
TBOPYECKOTO TOJX0/Ia K OCBOCHHIO MAaTEMaTHYECKUX METOJIOB, TEXHOJOTUH pa3paboTKu
MPOrPaMMHOTO OO0ECIIeUeHHs; MMOHUMAHUE WMH HEPa3phIBHOIO EAMHCTBA WH(POPMATUKUA U
MaTeMaTHKHU.

Otbop Marepuana OCHOBBIBACTCS Ha HEOOXOIMMOCTH O3HAKOMUTH CTYJCHTOB CO
CIenyIoIel COBpEMEHHON HayuYHOH MH(pOpMaIUei:

0 TOM, YTO JITOPUTMBI SBIISIOTCS MATEMATHICCKUMH 00bEKTaMH U UX (PyHIaMEeHTaIbHBIC
CBOMCTBA M3Y4YalOTCs MAaTEMAaTHICCKUMH METOaMU;

0 TOM, YTO ISl PEIICHHUS 33]Ja91 MOKET ObITh CKOHCTPYHUPOBAHO MHOYKECTBO aJITOPUTMOB,
U OT 3()PEeKTUBHOCTU aITOPUTMOB 3aBHUCHT KOHKYPEHTOCIIOCOOHOCTh HCIOJB3YIOIIUX HX
TEXHUYECKUX YCTPOUCTB;

0 COOTHOIICHUH MEXIY KJIaCCaMH aITOPUTMOB, ¥ BIUSIHUM TOTO Ha IIEJIbIe OTPACIN HAYKH
Y TIPaKTUKH.

ConepxarenpHOE  HAMOJHEHUE JUCHUIUIMHBI  OO0YCIIOBJIEHO OOLIMMHU  3aJadyaMu
MOATOTOBKM OakaliaBpa.

Hay4Holi OCHOBOM M1 IOCTPOCHUS NPOrpamMMbl JAHHOM JUCLUIUIMHBI SBIISIETCS
TEOPETUKO-MPAarMaTUYECKUN OIX0]] B O0yUEHUH.

1.2 3agaun IUCOUILTAHBI

OCHOBHBIE 3a1a4H JUCLUIIIAHEI:

® O03HAKOMJICHHE C MAaTEMaTHYCCKHMMH METOJaMH, HPHUMCHSICMBIMHU Ui aHAJIA3a
CJIOKHOCTH QJITOPUTMOB;

e pUOOPETEHNE HABBIKOB aHAJIN3a CJIOKHOCTH aJITOPUTMOB C BETBJICHHUSIMH, IIUKJIAMH,
PEKYPCUBHBIX aITOPUTMOB;

e  O3HAaKOMJICHHE C METOJaMH ONTUMHU3AIIMU AITOPUTMOB;

e o3HakomieHHe ¢ Kitaccamu ciaoxnocta P, NP, NPC;

e MpuoOpeTeHHE HAaBBHIKOB B HCMOJIB30BAaHUU alropuTMoB pemeHuss NP-moiHbIX
POOJIeM B Pa3IMYHBIX TTPHIIOKECHUSX.

1.3 MecTo aAucuMIuInHbI (MOYJ5) B CTPYKTYpe 00pa3oBaTe/IbHO NPOrpaMMbl

JvcuuiuinHa «AJITOpUTMBI M aHAJIU3 CIIOKHOCTU» OTHOCUTCS K «OO0s3aTesibHas 4acTh»
broka 1 «/lucuummunel (MOIyJN)» y4eOHOTO TIaHa.

BxonHbIMM 3HaHMSMM U1 OCBOEHUS TaHHOM IUCLUIUIMHBI ABIISIOTCSA 3HAHUS, YMEHUS U
ONbIT, HAKOIUIGHHBIH CTyJE€HTaMU B IIpollecce€ M3y4YeHUs JUCHUIUIMHBI  «OCHOBBI
IPOrpaMMUPOBaHUA», «MeToapl MpPOrpaMMUPOBaHMs», «DyHIaMEHTAIBHBIE JHUCKPETHBIE
MOJEIIN.

1.4 IlepeyeHb NMJIAHUPYEMBIX Pe3yJabTATOB OOy4YeHHUsl MO AUCHUIIHHE (MOIYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHH 00Pa30BaTEJbHOM IPOrPaMMBbI

N3yyenne paHHOW y4ueOHOW AMCHUIUIMHBI HampaBleHO Ha (GOpPMUPOBAHUE Y
00yJaroNUXCs CIECTYIONNX KOMITETECHITAN

YK-1 Crnoco0eH ocynmiecTBIAATh NOMCK, KPUTHYECKUH AaHAJIN3 U CHHTe3 HH(OpMaLnu,
NPUMEHATD CHCTEMHBI MOAXO0A AJIfl PCIICHUA MOCTABJICHHBIX 3a1a4
HJI-1.YK-1 Ocywiecmenaem noOUCK HeOOX00UMOU uUHBopmayuu, Onupasco Ha

pe3yiomamol AHAIU3A NOCMABTEHHOU 3A0aYlU
3uamo Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOCPAMMUPOBAHUS



Ymemo

Braaoempw

HT-2.YK-1

3namop

Ymemo

Braaoems

Lenu u 3a0auu npoBoOUMbIX UCCIe008aAHUL U PA3PAOOMOK
Memoovl u cpedcmea HNAGHUPOBAHUA U OP2AHU3AYUU UCCIe008AHULL U
paspabomox

Ilposooums ananuz ucnoanenus mpebosaHull
Bepuguyuposams cmpyxmypy npoepammHozo Kooa
Ipumensimv memoObl AHANU3A HAYYHO-MEXHUYECKOU UHGOpMayuu

Ananuz  8o3modcnocmetl  peanusayuu - mpedoOsanull. K - NPOSPAMMHOMY
obecneuenuro

Paspabomra, usmenenue u coenacosamue apxumekmypvl NpoSPAMMHOO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyenus

Bepudgurxayus  cmpykmypol  npocpammnoco  kooa HC  omuocumenvHo
apxumexmypol UC u mpebosanuil 3axazuuxa k UC

IIposedenue mapkemun2o8bix UCCIe008AHUL HAYYHO-MEXHUYECKOU UHPOopMayuu
Coop, obpabomrka, aumanuz u 0000wWeHUe NepPedo8o20 OMedecCmeeHHO020 U
MeHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIoujell 001acmu Ucc1e008anuil
Iloocomoska npeonodiceHuti 051 COCMABIEHUL NAAHO8 U MeMOOULECKUX
npocpamMm UCCe008aHULl U pazpabomox, NpaKmuyeckux peKoOMeHOayuil no
UCNOTHEHUIO UX Pe3YIbmamos

Hesamenvrocmo, HanpasnenHas Ha peuieHue 3a0ay aHATUMU4ecKko2o xapakmepa,
npeononazaruux 66100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletust 3a0a4

Boioupaem onmumanvHblii apuanm peuwieHus 3a0aqu, apeymeHmupys
ceoll 6v100p
CogpemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Lenu u 3a0auu npoeoOUMbIX UCCcIed08anUll U pA3PAOOMOK
Memoovl u cpedcmeéa NAGHUPOBAHUSL U  OPeAHU3AYUU UCCIE008AHULL U
paspabomox

Bvipabamvieams eapuanmel peanuzayuu mpebosanuti
IIposooums oyenky u obocrnosanue pekoOMeHOYeMblX peuleHuti
Bepuguyuposamv cmpyxmypy npocpammmno2o kooa

Ipumensms mMemoObl aHANU3A HAYYHO-MEXHUYECKOU UHGOpMAyUU

Oyenka u coenaco8anue cpoko8 blNOIHEeHUS NOCMABIEHHbIX 3A0aY
Paspabomxa, usmenenue u coenacoganue apxumexmypvi NpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneuenus

Oyenka u coanacosamue cpoko8 8blNOJHEeHUSA NOCMABNIEHHbIX 3A0aY
Bepugpuxayus ~ cmpykmypol  npoecpammnozo  koda HC  omHocumenvHo
apxumexmypwl UC u mpebosanuii 3axazyuxa k UC

IIposedenue mapkemuH208bIX UCCIe008AHUL HAYYHO-MEXHUYECKOU UHpopMmayuu
Coop, obpabomxa, aumanuz u 0000WeHUe NEPEO0BO2O OMeUeCmE8eHH020 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouell 001acmu Uccied08anuil
Iloozomoeka npeonodcenuti  Onsi  COCMAGNIEHUSI NIAHO8 U  MemOOUYeCKUxX
NPOSPAMM UCCIe008AHULL U PA3PAOOMOK, NPAKMUYECKUX DPEKOMEHOAyutl no
UCNOTHEHUIO UX Pe3ylbmamos

HeamenvHocmb, HANPABTIEHHAs HA peuleHUe 3a0ay AHATUMUYEeCK020 Xapakmepd,
npeononazaruux 8b100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletust 3a0a4



OIIK-1  Cnocoben npumenamov yHoameHmanvHbvle 3HAHUA, NOIYUEHHbBIE 6 00NACHMU
Mamemamuyeckux u (U1u) ecmecmeeHHblX HAYK, U UCHONb306aMb UX 6
npogheccuonanvnoil desasmenbHocmu

HJ/I-1.01IK-1 Ilpumenaem ¢ynoamenmanvnovle 3HaAHUA, NONAYYEHHbIE 6 oObOAACHMU

Mamemamuyeckux u (U1u) eCcmecmeeHHvIX HAYK npu HOCMPOEHUU
Mooeneli 8 3a0aHHOU RPeOMemH oIl od1acmu
3namop Teopus 6a3 oanHblx
Memoovl ananuza u 0606weHUs OMeuecmM8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0o6aacmu UCCa1e008aHULL
Memoowbl nposedenus SKCnepumMenmos u HaoodeHutl, 060o0weHus: u 0opabomxu
uHgopmayuu

Ymemn Ilposooumo ananuz ucnoanenus mpebosarull
Hcnonvszoeamv  cywecmeyiowue  munosvle — peuwlenus U waOIOHb
NPOEKMUPOBAHUS NPOSPAMMHO20 0becnedetusl
Ipumensamo memoowvl ananuza HayyHo-mMexHu4yecKou ungdopmayuu

Bnaoempw Ananuz  8o3modcHOCmell  peanusayuu  mpeOO8aHUU K NPOSPAMMHOMY
obecneuenuro
Coecnacoeanue mpebosanull K NpPOCPAMMHOMY obecnevenuro c
3aUHMEPeCOBAHHBIMU CIMOPOHAMU
IIpoexmuposeanue cmpykmyp OaHHbIX
Coop, obpabomka, aumanuz u 0000weHUe pe3yIbMamo8 33KCHePUMEHMO8 U
uccredosanuil 8 coomgemcmaeyoujeli 0o1acmu 3HaHul
HesimenvHocmy, HANPABIEHHAs HA peulenue 3a0ay AHATUMUYEeCK020 Xapakmepd,
NPeononazaruux 6blo0p 1 MHO2000pa3ue akmyaibHbIX CHOC0008 peueHUs 3a0ay

HJ/1-2.01IK-1 Ilpumensem ¢ynoamenmanvuovle 3HAHUA, NOTIYUEHHble 6 odnacmu
Mamemamuyeckux u (Uiu) ecmecmeeHHvIX HAYK NPU 8blOOpe Memo0o0s
peuienus 3a0ay npogheccuonanbHol 0eameabHOCmu

3uamo Teopus 6a3 oannvix

Memoowl ananuza u 0606weHUss OMme4ecmeeHHo20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeememayioujetl 001acmu Uccied08aHull

Memoowvi nposedeHnus sKkcnepumenHmos u Habadenul, 060oueHus u 0opabomru
ungopmayuu

Ymemo IIposooums ananuz ucnonHenus mpeoo8anutl
IIpoooumys oyenky u obocrnosanue pekomeHOyembix peueHull
HUcnonvzosams  cywecmsyowue — munosvie  peuileHus U - UAOIOHbL
NPOEKMUPOBAHUSL NPOSPAMMHO20 0becnedetsl
Ipumensamo mMemoObl AHANU3A HAYYHO-MEXHUYECKOU UHGOpMAyUU

Bnaoemw Ananuz  8ozmodcHocmetl  pearusayuu - mpeOOSaHulli. K NPOSPAMMHOMY
obecneuenuro
Oyenka épemenu u mpyooemMKoCmu peaiuzayuu mpebosanull K npocpamMmmHOMY
obecneueHuro

Coop, obpabomka, aumanuz u 0000weHUe pe3yIbMAMO8 IKCHEPUMEHMO8 U
uccnedosanuil 8 coomeemcmayroujelt 0oaacmu 3HaHUll

Iloozomoeka npeonodiceHuti Ok COCMABIEHUS NIAHO8 U MemOOU4eCcKUx
NPOSPAMM UCCTE008AHULL U PA3PAOOMOK, NPAKMUYECKUX DPEeKOMEeHOAyutl no
UCHONIHEHUIO UX Pe3yIbMamos



Heamenvnocmy, HanpasnenHas Ha peuieHue 3a0ay aHaTUMUYecKko2o xapakmepa,
NPeononazaruux 6bl00p U MHO2000pa3zue akmyaibHuIX Cnoco608 peuieHus 3a0ay

OIIK-2  Cnocoben npumeHans cO8PeMEHHbLI MAMEMAMUYECKUT ANNAPAm, C8A3AHHbLI C
npoekmuposanuem, papadomkoll, peanuzayueil U OYEHKOU Kayecmea
NPOZPAMMHBIX NPOOYKMOE U NPOZPAMMHBIX KOMNIEKCOE 8 PA3TUUHBIX 001ACHAX
YenoeeyecKoil deamenbHoCmu

HJI-1.01IK-2 Cnocoben npumenams CUCHEMHBII NOOX00 K AHAIU3Y NPEOMEmHOU
(npoonemnoir) ooaracmu, évissienuro mpevosanuii k HC
3uamo Memooonoeuu  paspabomxu npoPamMmHo20 o0becnedyeHuss U MexHOoL0UU
NPOSPAMMUPOBAHUSL

Lenu u 3a0a4u npo8oOOUMBIX UCCIEO08AHUL U PA3PAOOMOK
Memoowvi nposedeHus SKCnepumMeHmos u Haoa0eHull, 060o0weHusr U 00pabomKu
ungopmayuu

Ymemo Ilposooumv ananuz ucnonrnenus mpebosaruti
Hcnonvzoeamv  cywecmeyowue  munosvle — peuwlenus U - UAbIoHbl
NPOEKMUPOBAHUsL NPOZPAMMHO20 0becnedeHus

Bnaoems Ananuz  8o3modcHOCmel  peanusayuu  mpeOO8aHUl K NPOSPAMMHOMY
obecneuenuro
Coecnacoeanue mpebosanuli K NpPOCPAMMHOMY obecnevenuro c
3auUHmMepPeco8AHHbIMU COPOHAMU
Paspabomka, usmenenue u coznacosanue apxumekmypvl NpopAMMHO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneuenus
IIpoexmupoeanue cmpykmyp OaHHbIX
Paszpabomxka cmpyxkmypor npoepammnoeo kooa UC
Coop, obpabomxa, amaruz u o0000wjenue pe3yIbMmamos IKCNEePUMEHMOs8 U
uccnedosanull 8 coomeemcmayroueli 0oaacmu 3HaHull
Heamenvnocmy, HanpasienHas Ha peuieHue 3a0ay AHATUMUYecKo2o xapakmepa,
npeononazaruux blOOp U MHO2000pa3ue aKkmyaibHblX CHOCOD08 peulenus 3a0ay

HJI-2.01IK-2 Ilpumensem  cospemennslii  MamemamuyecKuil  annapam  npu
nocmpoeHuu mooeneii 6 PpA3IUYHBIX 001ACMAX  Ue108e4eCKoll
oeamenpvHoCmU

3namp Bosmooichocmu  cospemennvix U NEpCHeKmMusHubIX  Cpeocms  pazpabomku

NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEeOCME

Memooonoeuu  paspabomxu npoecpammHoco obecneueHuss U MexHoLO2UU
NPOCPAMMUPOBAHUSA

Teopus 6a3 oanuvix

Lenu u 3a0auu npoBoOUMbIX UCCIe008aAHUL U PA3PAOOMOK

Memoodwbl nposedenus sxcnepumeHmos u HaonoeHutl, 060o0weHus: u 0opabomxu
uHgopmayuu

Ymems Buipabamueieams eapuanmul peanuzayuu mpeoosanuii
Hcnonvzoeams  cywecmgyiowue  munogvle  peuwieHus U wadIoHbl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0becnedetus.

Bnaoemo Ananuz  6o3modcHocmell  peanuzayuu  mpebOOBAHUl K NPOCPAMMHOMY
obecneyeHuro



HJT-3.01K-2

3namop

Ymemo

Braaoemuw

HJT-4.01TK-2

3namo

Paspabomka, usmenenue u coznacosamue apxumexkmypvi NpOCPAMMHO20
obecneyeHusi ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneueHus

Ilpoexmuposeanue cmpykmyp OaHHbIX

Paszpabomxa cmpyxkmypor npoepammnoeco kooa UC

Coop, obpabomka, aumanuz u 0000weHUe pe3yIbMAMO8 IKCHEPUMEHMO8 U
uccnedosanull 6 coomeemcmeayroueli 001acmu 3Hauu

HeamenvHocmy, HANPABGNEeHHAs HA peuleHue 3a0ay AHATUMUYEecK020 Xapakmepd,
npeononazaruux 6bl00p U MHO2000pasue akmyaibHblX CHOCOD08 pellerus: 3a0ay

Apzymenmuposano npumensem Memoovl npoOeKmuposanus,
Pa3padomKu u peanuzayuu nPoZPaAmMMHBIX RPOOYKHIO8 U RPOZPAMMHBIX
KOMRJIEKCO8 6 PA3IUYHBIX 0071ACHAX YeN08e4eCKoll 0esmeibHoCmu
Bosmoorcnocmu cywecmeyiowell npocpammHO-mexHu4ecKoll apxXumexmypul
Bosmooicnocmu  cOBpeMeHHbIX U NEPCReKMUBHLIX  CPeOCmE  paspadomKu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpammHoco obecneveHuss U MexHOLO2UU
NPOCPAMMUPOBAHUSA
A3viku npoepammuposanus u pabomul ¢ 6azamu OaGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousauna UC
Lenu u 3a0auu npoeoOUMbIX UCCIe008aAHUL U PA3PAOOMOK
Memoovl u cpedcmea NAGHUPOBAHUS U OP2AHU3AYUU UCCTe008AHULL U
paspabomox
Memoowvi nposedeHnus sKkcnepumenHmos u Hab.adeHul, 060oweHus u oopabomru
uHgopmayuu

Buvipabameieams sapuanmul peanuzayuu mpedosanuii

Hcnonvzoeamsv  cywecmeylowue — munosvie  peuileHus U - UWAOIOHbI
NPOEKMUPOBAHUS NPOSPAMMHO20 0becnedetsl

Bepuguyuposamv cmpyxmypy npocpammmno2o kooa

Paspabomxa, uzmenenue u coenacogaHue apxumexmypvi NpOSPAMMHOZO
obecneyueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneueHus

Paspabomxa cmpykmypul npoepammnozo xooa UC

Bepugpukayus ~ cmpykmypol  npoepammuozo  koda HC  omHocumenvHo
apxumexmypol UC u mpebosanuii 3axazuuka k UC

Coop, obpabomka, amanuz u 0600wWeHUe pe3YIbMaAmo8 KCNEPUMEHMO8 U
uccnedosanuil 8 coomgemcmayroujeli 0o1acmu 3HaHul

Heamenvnocmy, HanpasnenHas Ha peuwieHue 3a0ay aHaIumuUYecKo2o xapakmepa,
npeononazaruux 86100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletust 3a0a4

Hcnonvzyem uncmpymenmanvHvle, RPOPAMMHbBIE U ARRAPAMHbLE
cpeocmea  usmepeHuii 01 OYEHKU  Kauecmea NpoZPAMMHOZ0
obecneuenus

Bosmooichocmu  cospemennbix U NEpCneKmusHbIX  Cpeocms  pazpadomku

NPOSPAMMHBIX NPOOYKIOB, MEeXHUUEeCKUX CPeoCma

Memooonocuu  paspabomku npocpamMmuozo obecneueHuss U MEXHOLO2Ul

NPOSPAMMUPOBAHUSL

A3blKU npocpammuposanus u pabomol ¢ 6A3amMu OAHHbLIX

Hncmpymenmol u memoowl eepughuxayuu cmpykmypbl npopamMmHo20 Kood



Ymemo

Braaoempw

Memoowvi nposedeHus SIKCnepumMeHmos u Hab.adeHul, 060oweHus u 0opabomru
ungopmayuu

Hcnonvzoeamsv  cywecmeylowue — munosvie  peuileHus U - WaOI0Hb
NPOEKMUPOBAHUS NPOSPAMMHO20 0becnedetusl

Bepuguyuposams cmpykmypy npozpammHoz2o Kooa

Ipumenams memoovl aHanu3a HayyHO-MexHu4ecKou uHgdopmayuu

Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoSpAMMHO20
obecneuenuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO2O
obecneueHus

Ilpoexmuposanue u ouzaiin UC

Paszpabomxa cmpyxmypol npoepammnoeco kooa UC

HeamenvHocmy, HANPAGNEeHHAs HA peulenue 3a0ay aHATUMUYEecK020 Xapakmepd,
npeononazaryux 6bl0O0p U MHO2000pasue akmyaibHblX CHOCOD08 pellerus 3a0ay

2. CTpyKTYypa 1 coepKaHue TUCUUILTHHBI

2.1 Pacnpenesienne TPyA0EMKOCTH AMCHMILIMHBI 10 BUAaM padoT

OOm1ast Tpy10EMKOCTh TUCIUILTHMHBI cocTaBiseT 3 3a4. ef. (108 wacos), ux pacnpenenenue
10 BHJIaM pa0OT MPECTaBICHO B TaOJIHIIe

B Cemectpbl
Buj yueGHoii padoThl cero (4acel)
4acos —,
KonTakTHasi pabora, B TOM 4uncie: 72,2 | 72,2
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHsTHs JIEKLMOHHOTO THIA 34 34
JIaGopaTopHble 3aHATHUS 34 34
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSATHSI)
HNuas koHTaKTHas1 padora: 4,2 4,2
KonTpons camoctostensHol pabotsl (KCP) 4 4
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHas paboTa, B TOM 4HcJje: 358 | 358
ITpopaboTka y4eOHOro (TEOpeTHUECKOro) 10 10
MaTtepuaia
BrinosnHenne MHIMBUYaIbHBIX 3aJaHUN 20 20
(moaroToBKa cOOOIIEHUH, TPE3EHTALHI)
IToaroroBka K TEKyIIEMY KOHTPOJIIO 5,8 5,8
KonTpoJb:
IloaroroBka K 9K3aMeHY
qac. 108 0
B TOM 4HcJie
O0mas Tpy10eMKOCTb KOHTAKTHAas 72,2 0
pabora
3a4. e/l 3

2.2 CTpyKTypa AMCUHMIIIMHBI
Pacnpenenenne BugoB y4eOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.




Pa3znensl (TemMbl) AUCIUIUIMHBL, U3y4YaeMble B 4 ceMecTpe

KouanuecTBO 4acoB

Bueayn
Ne HaumeHnoBaHue pa3aesio (Tem) Beero AyauropHas pa6ora nTo;)Ha
padorta
J m3 JIP CPC
1 2 3 4 5 6 7
1. | OCHOBHBbIE MOHSATUS CIOKHOCTH AJITOPUTMOB 6 2 2 2
2. | MeToabl OIIEHKH CIIOKHOCTH aJITOPUTMOB 6 2 2 2
OreHKa CII0)KHOCTH IUKIMYECKUX alITOPUTMOB
3. 6 2 2 2
tumna for
OreHka CII0)KHOCTH IUKIMYECKUX alITOPUTMOB 9 9
(while, repeat)
AHanu3 ClI0)KHOCTH PEKYPCUBHBIX aJITOPUTMOB 2 2
5 Master theorem u ananu3 anropuTMoB THIIA 5 9 5
«pazfensii U BIacTBYH»
7 Ananus anroputma Xoapa «ObICTpoii 3 2 4 2
COPTHUPOBKM»
8. | BrICTphIC aITOPUTMBI MATPUIHOTO YMHOXKCHHSI. 8 2 4 2
9. | Kunaccel cnoxknaoctu 3anad. Kimace NP. 4 2 2
10. | CnoxHOCTB 3371291 «BBIIOTHAMOCTBY. 6 2 2 2
11. | ITpobaema P =7 NP. 4 2 2
12. | 3agaun SKCIOHEHIIMAILHOMN CIIOKHOCTH. 6 2 2 2
13 OnnrocTopoHHHE (DYHKIIUU U CIIOKHOCTH 5 9 9 9
JITOPUTMOB
14. | Anroputm RSA 6 2 2 2
15. | ITocTpoenue u ucnosp3zoBanue xemen, SHA256 6 2 2 2
16. | AnropuT™MBI MOy ISIPHOM apudMeTHKH 6 2 2 2
17 D¢ dexTuBHBIC aITOPUTMBI TEKOMIIO3UIUH U 5.8 9 3.8
ONITHMH3AIAH
NTOI'O no pa3nenam JUCHHNJIHHBI 103,8 34 34 35,8
KonTpons camoctostensHol paboTsl (KCP) 4
[Tpomexyrounas arrectauus (MKP) 0,2
[ToaroToBKa K TEKyIIeMy KOHTPOJIIO
O0u1as TPy10€eMKOCTD MO TUCHUILIIHHE 108

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapvi, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

2.3 Coaep:xanue pa3iesioB (TeM) THCHUNTHHBI
2.3.1 3ansATHS JIEKIIMOHHOT0 THIIA

®opma
Ne HaumenoBanue pasaeiia (TeMbl) Copnep:xanue paszesa (TeMbl) TeKyl1ero
KOHTPOJIsSI
1 2 3 4
[ToHATHS BpEMEHHOW U €eMKOCTHOM CJIOKHOCTHU aJIFOPUTMA.

1 OCHOBHBIE TTIOHATHSA CH0XHOCTBh BXOJHBIX (MCXOIHBIX) JaHHBIX. MUHUMaTbHAS T

CIIOYKHOCTH aJITOPUTMOB CJIO’)KHOCTh, MAKCUMAITbHASI CIIOKHOCTD, CPETHSIS

CIIO)KHOCTB. [IpHHATHIE 0003HAYCHUSI.

MeTo/IBI OIIEHKH CIIOKHOCTH VYupasnsitonuii rpag mporpaMmsl, €ro MoCTPOSHHE MO T
2. TekcTy nporpammbl. CBoiicTBa ynpasisoriero rpada

AJITOPUTMOB (rpada mepenaun ynpasiaenus). OneHka CI0KHOCTH IS




®opma

Ne HaumenoBaHue pa3aeiia (TeMbl) Copep:xanue pa3szesia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 3 4
rpadoB — IPOCTHIX LEeNeH 1 AepEeBbEB (AITOPUTMBI C
BETBJICHUSIMH).
O1leHKAa CII0)KHOCTH OmeHKa CI0KHOCTU alTOPUTMOB, COAEPKAIINX IIUKIIBI T
3 IKITYECKHX ATTOPHTMOB trna for (¢ M3BECTHBIM YHCIIOM MCIIOMHEHHIT Tela LHKIa).
Mertozp! BbIBOIa GopMyIT 17151 PYHKIIMH CIOKHOCTH.
tuma for AHanu3 npocTeHIlnX aJropuTMOB COPTHPOBKH.
O1IEHKA CIIO)KHOCTH Onerka CIIOKHOCTH ITOPHTMOB, COZICPIKAIINX LIMKITBI T
4 IMKITHYECKIX aNTOPHTMOB tumna While u repeat (c Hen3BeCTHBIM 3apaHee YHCIOM
' : UCIIOJTHEHUH Tela nuKia). MeToas! BEIBoga (OpMYIT IS
(Whl le, repeat) ¢byskuuu cnoxxaocty. [pumepsl aHaIM3a aIropUTMOB.
IMoctpoenune GHyHKIHOHATBHBIX YPAaBHEHHH ISl OLICHKN T
CJIO’)KHOCTH PEKYPCHBHBIX aJITOPUTMOB (CIydail TMHEHHOM
5 AHanm3 CII0)KHOCTHU pexypcun). Ilpumep noctpoeHust GyHKIHOHAIBHOTO
peKprI/IBHBIX aJIFopI/ITMOB YpaBHEHUS U €TI0 PCIICHUS. HOCTpOCHPIe
(YHKIMOHATBHBIX YpaBHEHHH [UIS CTydaeB HENMHEHHON
PEKYpPCHHU M KOCBEHHOH PEKYPCHH.
Teopema 00 acCHMOTOTHYECKOM MOBEICHUN (DYHKITHH T
Master theorem u ananus CJIOKHOCTH PEKYPCHBHOTO alTOPUTMa B 3aBUCHMOCTH OT
6. AJITOPUTMOB THUIIA <<pa3I[eHﬂﬁ MapaMeTpoB pa30HeHHs JaHHBIX U KOIUIECTBA
UB J'I&CTB}/'f/i» BO3HHUKAIOMUX 1moa3aaad. [IpuMeps! npumMeneHust TeOpeMb
JUISL pa3NIMYHBIX BUJIOB (DYHKIMOHAIBHBIX YPAaBHEHUH.
IMocTpoenue GyHKIMOHATEHOTO YPaBHEHUS TSI OLICHKH T
7 Ananuz ajropurma Xoapa CJI0’)KHOCTH JITOPUTMa DHTOHH Xoapa U AeTalbHbIH
' «6BICTp0ﬁ COpTHpOBKI/I» AHaJIN3 BapUaHTOB €r0 PCUICHU!A. ComnocTaBieHue
pesynbTaToB ¢ Master theorem.
AnroputMm O@. lllTpacceHa nepeMHOKEHHS MATPHULI, aHATIH3 T
ero cioxxkHoct. O0mmas mpodieMa OLEHKH CIOKHOCTH
8 BBICTpBIG AJITOPUTMBI NEPEMHOXKEHHS MaTpULl. YIlydllleHUe peleHui
' ManI/IqHOFO YMHO)KeHI/ISI. (KOHHepCMI/IT n Z[p) MCTO}II)I OINITUMHU3ALNU AJITOPUTMOB.
ANTOPUTM ITepEeMHOKEHHSI JUTHHHBIX IIEJIBIX YHCEL.
ANTOPUTM BO3BEJICHHS 1I€JIOTO B OOJIBIIYIO CTEHICHb.
3amauu U anrOpUTMBIL, X pemaronue. [lorsaTue T
CJIOXHOCTH 3a/{ady. 3a/1ad¥l HOIMHOMHUAIBHON CIIO’KHOCTH,
9 Knaccel crmoxxHOCTH 3a7a4. 3aJa4y SKCIIOHCHIIMAIBHON CJIOKHOCTH.
‘ Knacc NP. HenerepmunupoBannsle Beruucienus. Kiacc 3anay,
pelaeMbIX 3a HOJIMHOMHUAIBHOE BpeMs
HeJIeTepMUHHPOBAHHBIMHU BEIYHCIUTEIISIMH.
3agava MpoBEPKH BHIMOJIHUMOCTH OyJIeBOH (YHKLINH, T
CJI0KHOCT 331241 3aJaHHOW (OPMYIION B KOHBIOHKTHBHOW HOPMaTbHOU
10. (dopme. 3aBHCHMOCTD OLIEHKH CIIOKHOCTH AITOPUTMA OT
«BBIMOIHAMOCTEY. pa3Mepa JU3BIOHKTA. VICTomb30BaHNe IPHHITAIIA
pesomronmu. Teopema C. Kyka.
OO6cyxIeHHe HePEIICHHOW POOJIEMbI COBMAACHUS (MITH T
HECOBIIaJICHHUS) KJIACCOB 3a71a4 NTOJMHOMUAIBHON
11. Hpo6j‘[eMa P =? NP. cnosxxHocTH M knacca NP. BiusHue pemenns sToi
npoOJIeMbl Ha KOMITBIOTEPHBIE HAYKH M Ha Ba)KHEHIINE
TIPUJIOKEHHS.
3a1auk SKCIOHEHINATHLHOM 3amaun, penraeMble B HACTOSIIEE BpeMsl TepeOOpHBIMH T
12. AITOPUTMAaMH, UX CIIOKHOCTh. HekoTophIe anropuTMel Ha
CJIOKHOCTH. rpadax (usoMopduzm noarpady u ap.)
AJITOPUTMBI, BBIYUCIIAIONINE 3HAYCHHS QYHKUIUI, 1 T
aJITOPUTMBI, BBIYUCIISIONIME 3HAYCHUS! 00PaTHBIN
13 O,[[HOCTOpOHHI/IC (I)yHKI_[I/II/I 14 ¢bynxuuit. CooTHOIIEHHE UX cnoxHocTH. [ToHsaTre
" | CITOYXHOCTD aJITOPUTMOB OJTHOCTOpOHHEH (yHKINH. VI3BeCTHEIE TpUMEpPHI
OTHOCTOPOHHUX (DYHKIMH. 3a1a4a BEIMHCICHUS
JIICKPETHOTO JIOTapu(Mma.
[IpuMeHeHne 0THOCTOPOHHUX (QYHKIIMI B 3a1a4ax T
14, AJ'IFOpI/ITM RSA KpUOTOrpadu ¢ OTKPLITEIM KIIFouoM. Anroput™ Pusecta-
[lamupa-Aiemana. CtanaapTsl LM(ppPOBaHUS TaHHBIX.
HOCTpoeHI/Ie 1 HCITOTB30BAHIE [IpuMeHeHHne TEOpUH CI0KHOCTH aITOPUTMOB K T
15. - MOCTPOCHUIO KPUNTOTPahUIECKIX XeIIeH. ANTOpUTM
XCIICH, SHA256 SHA256. [TocTpoeHne 6IOKYCHH.
AJIFOpI/ITMLI MO IlyﬂﬂpHOﬁ MareMaTnaeckne OCHOBBI H3BECTHBIX aITOPUTMOB PabOTHI T
16. ¢ 01HOCTOPOHHUMH (PyHKIHIMHU. CpaBHEHUSL.

apupMETUKHI

MynpTunrkaTuBHoe o0patHoe. CucTeMa 0cTaTOYHbIX




®opma

Ne HaumenoBaHue pa3aeiia (TeMbl) Copep:xanue pa3szesia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 3 4

knaccoB. Kuratickast TeopeMa 00 octatkax. MeTosl 1
ITOPUTMBI Pa3/IeICHUs CEKpeTa.

AJITOPUTMBI JEKOMITO3UIIMU U ONITUMHU3ALIUH, T
C/ (b(beKTHBHHe aJITOPUTMBI 3¢ PEeKTHBHBIE C TOYKH 3PEHUS BPEMEHH BBITIOTHCHUSL.
17. | IEeKOMIIO3UILIUU U AJropHTM MOCTpOECHHUS Auarpammsl Bopororo. Anroputm

pelIeHys 3a1auy IMHEHHOT0 NPOrpaMMHPOBAHUS —
CHMILIEKC-METO/I.

OIITUMM3allN

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuuecxoco 3aoanus, P - manucaumue peghepama, 3 - scce, K - komnroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npegycmotpensl.

2.3.3 J1aGopaTopHbIe 3aHATHS

®opma
Ne HaumenoBanmue pasaesa (TemMbl) HaumenoBanmue 1a0opaTopHbIX padoT TeKYIIero
KOHTPOJIsI
1 2 3 4
1 OcHOBHBbIE MIOHATUS ITocTpoeHne MUHMMAaIBHBIX, MAKCUMANBHBIX M CPETHUX P
" | CIIOKHOCTH aJITOPUTMOB OLICHOK CJIOXHOCTH

MeTo/1bl OLIEHKH CIOKHOCTH JIp
2. AHaIIN3 CJI0KHOCTHU JIEMEHTAPHBIX AITOPUTMOB ANIreOpbI

AJIropuTMOB

OneHka ClI0)KHOCTH JIP
3. IHUKJIIMYSCKUX aJITOPUTMOB AHanm3 anropuT™Ma COpTUPOBKU

tuna for

OueHka Cl10XHOCTH JIp
4. IMUKINYCCKUX aJITOPUTMOB AHanu3 anroputma rnoucka

(while, repeat)

AHanm3 CI0KHOCTH y JIP
5. [ocTpoenne n aHaM3 GYHKIHMOHATIBHBIX YPaBHEHUI

PEKYPCUBHBIX aJITOPUTMOB

Master theorem u ananu3 P
6. AJITOPUTMOB THIIA «pa3)16J'I${I71 AHann3 aCHMINTOTHYECKOH CIIOKHOCTH alrOPUTMOB

U BIIACTBYI»

Amnanus anroputma Xoapa y JIP
7. o AHanmu3 anroputMa OBICTPON COPTHPOBKU

«6BICTpOI/I COPTUPOBKU»

BrICTpBIC anropuT™MbI Jp
8. p p Amnanmu3 anroputMma Ll tpaccena

MAaTpUYIHOI'O YMHOKCHHA.

CII0KHOCTH 3aJ1a4uu JP
9. Ananmu3 3a1a4u « BBITOTHUMOCTE — 2%

«BBITTOJITHUMOCTBY.

3aja4n SKCNOHEHIMAIBHON JIp
10. Amnanus 3amauun «M3oMopdusm rpados

CJIOXKHOCTH.

OnHocTopoHHUE PYHKIMH U JIp
11. a p q)y 1 AHanmm3 0JHOCTOPOHHEW (PYHKITHH

CJIOKHOCTb AJITOPUTMOB
12. | Anroputm RSA Awnanus anroputma RSA JIP

[TocTpoeHHe U UCTIOIB30BAHUE TP
13. - AHanu3 aaropuTMa nocTpoeHus xeua

xemeit, SHA256

AJNTOPUTMBI MOAYJISIPHOMN Jp
14. p AYTP AHaM3 aJroprUTMOB Pa3/ielieHus CeKpeTa

apu(METUKH




Ipumeuanue: JIP — omuem/3awuma nabopamophou pabomwi, PI'3 - pacuemmno-epaguuecxkoeo 3adamus, P -
Hanucanue pegpepama, 3 - acce, K - konnoxeuym, T — mecmupoganue, P3 — pewenue 3a0ay.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX Pa0doT (POEKTOB)
He npenycmotpeHo.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI
00y4yaIuXcs Mo JUCHUILINHE (MOYJIIO)

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI
Ne Bun CPC T10 BBITMIOJHEHUIO CAMOCTOSTEIHLHON paboThI
1 2 3
1 |U3yuenHue Mertoanueckie ykKa3zaHUs [0 OpraHu3alMyd CaMOCTOSTENbHON
TEOPETUYECKOTO paboThI CTYJICHTOB, YTBEPKICHHBIC Kadenpoi
Martepuaia nHGOPMAIMOHHBIX TeXHOIOorHi, mpoTokos Nel ot 30.08.2019
2  |Pemenwue 3amau Meroandeckue yka3aHUs II0 OpPraHU3AlMM CaMOCTOSTEIbHON
paboThI CTY/EHTOB, YTBEPKJICHHbIE kadenpoit
nHGOPMAIMOHHBIX TeXHOJorui, mpotokoa Nel ot 30.08.2019

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs U3
YHCJIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) mpenocrasnsores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBbSI U BOCIIPUITHS HH(POpPMALIUU:

JUist I ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha si3bike bpaitns.

Jlig U1 ¢ HapyLIeHUSIMU CiyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyIeHUsIMA OIIOPHO-JBUTATEIBHOTO almapara:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayauodaiina.

JlaHHBINA TIepeyeHb MOXET OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIE€HTA
oOyyJaronuxcs.

3. O6pa3oBare/ibHbIC TEXHOJIOTHH
B cootBercTBun ¢ TpeboBanusmMu ®I'OC B mporpaMma AUCHMIUIUHBI MpeTycMaTpUBaET
UCMOJIb30BaHUE B Y4eOHOM IIpoliecce CIEAYIONMX o0pa3oBaTelibHbIE TEXHOJOTHH: UYTCHHE
JEKUMHA C HCHOJB30BAaHUEM MYJIBTUMEIUIHBIX TEXHOJIOTUH; METOJA MallblX Ipymnm, pa3oop
IIPAKTUYECKUX 3a7a4 U KEHCOB.
[Ipu 00yyeHnH UCTIONIB3YIOTCA CIeTyIOIIe 00pa30BaTEIbHBIE TEXHOIOTHH:

— TexHonorMsT KOMMYHUKAaTHBHOIO OOy4YeHUS — HampaBlieHa Ha (QopMHUpoBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpas sIBJsieTcs 0a30BOM, HEOOXOIUMOH ISt
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIUH.

— Texuonoruss pasHOypoBHEBOTO (mu(DPEpEHITMPOBAHHOTO) OOYyYEHHS — TMpeAroiaracTt
OCYILIECTBJICHUE I103HABATEIbHON NEATEIBHOCTU CTYJEHTOB C YYETOM MX HMHAWBHIyaJIbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATh CBOMl TBOPYECKUI




IIOTCHIIHUAJI. COB,Z[aHI/IC N HUCIIOJB30BaHHUEC JHATHOCTUYCCKHUX TCECTOB ABJISICTCA HEOThEMIIEMOM
YacThIO JAaHHON TEXHOJIOTHH.

— TexHonorust MOIYJIBHOTO OOyYeHUS — TMpelyCcMaTpuUBaeT JeJeHHE COJepKaHUs
JUCLIUTUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOIyJN ), HHTETPUPOBAHHbIE B OOIIUI KypC.
— MHWudopmannonHo-koMmyHukanmonnsle texaonorun (MKT) - pacmumpsiror pamku

00pa3oBaTeNbHOIO MPOIecca, MOBHIMIAS €r0 MPAKTUYECKYI0 HaINPaBJIECHHOCTh, CIIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITENILHOW pabOThl yYalIUXCS W TOBBIMICHUIO [TO3HABATEIIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buja TEXHOJIOTUIA:

— TexHoJorust HCHOJb30BAHUS KOMIIBIOTEPHBIX NPOrpaMM — I03BOJsET 3((HEKTUBHO
JIOTIOJTHUTH MpoIiecc 00yUSHHS S3BIKY Ha BCEX YPOBHSX.
— UHTepHET-TEXHONOIMM — MPEAOCTABISIIOT IIMPOKUME BO3MOXKHOCTH ISl I[TOMCKaA

uHpopMaLuy, pa3paboTKU HayYHbIX IPOEKTOB, BEICHHUS HayUHBIX UCCIIEOBAaHUN.

— TexHonoruss MHAMBUAyAIN3alUuU OOyuYeHHMs] — IIOMOraeT pPeaJl30BbIBATH JMYHOCTHO-
OPUECHTHUPOBAHHBIN TOAXOJl, YYHTHIBas HMHIUBHIyaJbHbIE OCOOEHHOCTH M MOTPeOHOCTH
y4aluxcs.

— IlpoexkTHass TexHOIOrMs — OpPUEHTUPOBAHA HAa MOJCIMPOBAHHUE COLMAIBHOIO
B3aMMOJICHCTBUS YyYalllUXCsl C LEJbI0 PEUIeHMs 3aJayd, KOTOpas OIpeleisieTcss B paMKax
npodecCOHAIBHON MOATOTOBKH, BBIAEISSA Ty UM HHYIO IPEIMETHYIO 00JIaCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJIEI0 B3aUMHOIO OOYy4YEeHMH,
OCYLIECTBJISAI KAaK WHAMBUAYAJIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEILCHUE
y4eOHBIX 3a7a4.

— MHrpoBasi TexHOJOrUs — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
Croco0o0B pelleHus NpolsieM, aKTUBU3UPYS MBIIUIEHHE CTYJCHTOB U PACKpbIBasi JTMYHOCTHBIN
MNOTEHLIMAT KaX/JI0T0 yJallerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIOCOOCTBYET (HOPMHPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHONW KPUTHUYECKHM OTHOCUTBbCS K HH(POPMALUHU, YMEHUIO
oTOMpaTh HHOOPMAIHIO [T PEIICHHS TOCTABICHHOW 3a1a4u.

KommiekcHoe ucrnosibp3oBaHHE B y4yeOHOM MPOLIECCE BCEX BBILIICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEJUIEKTYalbHYI0 aKTUBHOCTb, Pa3BMBAIOT I103HABATEIbHBIC
IpOIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIyIIMi CIICIIMAIHCT.

OcCHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B CEO0SI:

— paboTa B MaJIbIX Ipymniax (KOMaH/€e) - COBMECTHasl AEATEIbHOCTb CTY/IE€HTOB B IPYIIIIE MO
PYKOBOJICTBOM JIMJIEPA, HATIPABJIEHHAs Ha pelleHue o01ei 3a1auu MyTéM TBOPUECKOTO CII0KEHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl UYJICHOB KOMAaHJIbl C JICJIEHHEM TOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHasl TEXHOJIOTHSI - UHAWBUIyallbHAsl UM KOJUIEKTUBHASL I€ATEIbHOCTD 110 0TOODY,
paclpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa Mo ONPEEIIEHHON TeMe, B pe3ysbTare KOTOpOn
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYallUd - aHaU3 pealibHbIX MPOOJIEMHBIX CUTyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIEH 00JacTH Mpo(ecCHOHANBHOM NeATeNbHOCTH, U MOMCK BapUaHTOB
JY4IIUX PEIIEHUN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa3oBaTebHasl e TEIbHOCTh, HAllpaBJIEHHAs Ha
pa3BUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(I€KCUBHOTO MBIIIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
UJEH U yBUIETh HOBbIE BOZMOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afad M CHUTyalMil IIMPOKO HCIONB3yeTcs Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKLUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO TPU HCCIEAOBAHUMU H
peIIeHnH KaX]10i KOHKPETHOM 3a/1a4ll UMEETCsl, KaKk IIPaBHII0, HECKOJILKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallnH.



KOJIHY€CTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJIOTHH
9acoB
[TpakTrueckue 3QHSATUSA B pexumax
4 JIP B3aUMOJICHCTBUS «MPENoiaBaTelb — CTYACHT» U 16
«CTYHEHT — CTYJICHT»
Hroro 16

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3awsmusi/cemunapol, JIP — nabopamophuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aaHusi U BONPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHBI CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSITEIIbHO PACHIMPATh U YTIIyONsTh 3HAHUS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH.

[Toxxon pa3bopa KOHKPETHBIX CUTYAIIUI ITUPOKO UCTIONB3YETCS KaK MperoaBaTesieM, Tak
U CTyJICHTaMHU IIPU TIPOBENICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIILHOW PaOOTHI.

JUis M1l ¢ OrpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIHS
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DIICKTPOHHOM TOYTHI.

JUts 11 ¢ HapyIICHUSIME 3PCHUS:

— B [1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B hopMe 3IIEKTPOHHOTO JIOKYMEHTA.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3allus
KOHCYJIbTAIIMH C MCIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

4, OHeHO‘IHbIe H METOAUYECCKUE MaTepHUuaJibl
4.1 OueHouyHble cpeAcTBA UIA TeKYyWIero KOHTPOJSI  YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlluN

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUN 00yYaromuxcsi, OCBOMBIIMX IpOrpaMMmy Y4eOHOM JAMCHUUIUIMHBI «Ha3BaHHE
JUCLIUTINHBD) .

OneHouyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHHS TeKylIero
KOHTPOJIl B (popMe TEeCTOBBIX 33JaHUM, U MPOMEKYTOYHOI aTTecTanuu B GpopMme 3aaHuil K
3a4ery.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU

3JI0pPOBBSI BEIOUPAIOTCS C YYETOM MX UHAMBHUIYAIbHBIX CUXO(U3NUECKUX 0COOEHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIUIIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IIPEAOCTABIIAETCA TONOJHATEIBHOE BPEMS IS TOATOTOBKHM OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OIICHUBAHUS PEe3yIbTaTOB 00yUeHHs] HHBAIUIOB U JIUIL C
OTPAaHNYEHHBIMU BO3MOYKHOCTSIMHU 370POBBS IPELYyCMATPUBAECTCS HCIIOIB30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHAIOIIMXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIWAOB TpOILEAypa OLCHUBAHUS pE3yJbTaTOB OOYYEHHUS IO JAUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Ipouenypa oueHuBaHusi pe3yabTaTOB OOYy4YEHHS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU

BO3MOXHOCTSIMHM 3JI0POBbsSI IO JUCHUIUIMHE (MOJIYJIO) TMperycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QGopMax, aJanTUPOBAHHBIX K OTPAHHMYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst UL ¢ HapyIIeHUSIMH 3PEHUS:
— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.
JUig U1 ¢ HapyLIeHUSIMU CiyXa:

— B IIeYaTHOM ¢opme,

— B (JOpMe PIEKTPOHHOTO JOKYMEHTA.
JIst UL ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIBLHOTO anIapara:

— B mieyaTHo opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

I[aHHBIfI MNEpCUCHb MOXKCT OBITE KOHKPCTU3UPOBAH B 3aBUCHUMOCTHU OT KOHTHHICHTA

oOyyJaronuxcs.

CTpyKTypa OLICHOYHBIX CPEACTB AJIsl TEKYIIel U MPOMEKYTOUHOM aTTeCTANNU

Kon HaumenoBanue
Ne | KonTponupyemsle pa3aens! (TeMbl) | KOHTPOJIHPYEMO OLICHOYHOI'O CPEJICTBA
n/n JUCHUAIIIAHBI® KOMIIETEHIIUHN T ey I KOHTDOE IIpomexyTouHas
(nnu ee yacTH) yit POt aTTecTanus

1 OCHOBHBIC TTOHSTHS WJT1.YK-1 JlaGoparopHast Bonpoc Ha 3auere 1,

CIIO)KHOCTH aJIFTOPUTMOB ’ pabora Ne 1 oryer o JIP 1
NJ1.YK-1

2 MeTtoanl OLIEHKH CIIOKHOCTH JlabopaTopuas Bormpoc Ha 3auere 2,
QJIITOPUTMOB pabota Ne 2 otuet 1o JIP 2
Or1eHka ClI0KHOCTH Na2.YK-1

Jlaboparopnas Bormpoc Ha 3auere 3,

3 HUKIINYCCKUX aJITOPUTMOB

pabota Ne 3 otuet mo JIP 3
tuna for
O1ieHKa CIIOKHOCTH NJ2.YK-1
JlabopaTopuas Bormpoc Ha 3auere 4,
4 IUKJIIMYECKUX aJITOPUTMOB
] pabota Ne 4 otuer no JIP 4
(while, repeat)

5 AHaNM3 CIOXKHOCTH WJT1.OTK-1 JlabopaTopuas Bonpocs! Ha 3auere 5,
PEKYPCUBHBIX aJITOPUTMOB ' pabora Ne 5 6, oruer 1o JIP 5
Master theorem u ananu3 a6 B .

. ) aboparopHas OIIpoC Ha 3a4ere 7,

6 NTOPUTMOB THIIA «pa3Iesiit NA1.0IK-1 paota No 6 oruer 110 JIP 6
1 BJIACTBYH»

7 AHnanu3 anropurma Xoapa WJ12.0TTK-1 JlaGoparopHas Bonpoc Ha 3aueTe 8,
«OBICTPOIl COPTUPOBKU ) pabora Ne 7 oruer no JIP 7

8 beIcTpBIE anrOopuTMBL WJ12.01TK-1 JlaGoparopHas Bompoc na 3a4ere 9,
MAaTPUYHOTO YMHOXXCHUS. ] pabota Ne 8 oryer no JIP 8
Kiaccrl cimoxxaocTH 3amad. Jla6opaTopHas

9 Knace NP. NJ1.0I1K-2 paGota Ne 9 Bonpoc Ha 3auere 11
CH0XXHOCTB 33a/1a9H JlaGoparopHast Bonpoc Ha 3auete 12

10 NJ1.0I1K-2 ’
«BBITOTHUMOCTEY. A pabora Ne 9 oryer 1o JIP 9

JlaboparopHas
=7 -

11 | IIpoGnema P =7 NP. NJ1.YK-1 pagota Ne 10 Bomnpoc Ha 3auere 13

19 3a/1auu SKCIIOHEHITUATBHON NJ2.0TIK-2 | JTaGoparopmas Bompoc ra sasere 14
CJIOKHOCTH. pabora Ne 10

13 Onnocroponnue pyukuuu u | MJI2.0ITK-2 | JlaGoparopuas Bonpoc a sasere 15
CIIOKHOCTB aJITOPUTMOB pabora Ne 11




NJ13.0I1K-2 JlabopartopHas Bonpoc Ha 3auete 16,
14 | Anroputm RSA pabora Ne 12 otyer no JIP 12
[TocTpoenue u NJ13.0I1K-2
15 | pemons3oBaHMe Xeeil JlabopaTopuas Bormpoc Ha 3auere 17,
’ pabora Ne 13 18, otuer mo JIP 14
SHA256
AJTOPUTMBI MOAYJISAPHOMN N4.0I1K-2 | JTaGoparopHas Bomnpoc Ha 3auere 19,
16
apI/I(bMeTI/IKI/I pabota Ne 14 20, otuet no JIP 14
DddekTruBHBIC ANTOPUTMBI NJ14.011K-2
17 CKOMIO3HIIIA 1 JlabopartopHas Bonpoc Ha 3auerte 21-
A 1 pabora Ne 10 22
OIITUMM3allN

HOK333Te.]'ll/l, KPUTEPUH M LIIKAJIA OEHKHU C(l)OpMHpOBaHHbIX KOMIIeTeHIInii

CootBercTBe IOPOrOBOMY VPOBHK) OCBOCHMS KOMIETEHLUH IJIAHUPYEMBIM
pe3ysbTaTaM 00y4eHHs U KPUTEPHSIM MX OIICHUBAHUS (OIICHKA: 3aYTEHO):

YK-1 Crnoco0eH ocymecTBJIATH NOUCK, KpUTHYECCKUH AHAJIN3 U CHHTE3 HH(POpMAaLNH,
NPUMEHATH CUCTEMHBIH MOAXO0/ 1JIs1 pellleHNs] MOCTABJIEHHbIX 32124
HJI-1.YK-1 Ocywiecmenaem nOUCK HeEOOX00UMOUl uHGoOpmayuu, OnuUpascCy Ha

pe3yibmamol AHAIU3A NOCMABTEHHOU 3a0a4U
3namp CogpemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL

Lenu u 3a0auu npo6oOUMbIX UCCIe008aHUL U PA3PAOOMOK
Memoovl u cpedcmea NAAHUPOBAHUSL U  OPeAHU3AYUU UCCLEO08AHUL U
paspabomox

Ymemo Ilposooumsv ananuz ucnoarnenus mpebosanuli
Bepuguyuposame cmpykmypy npoepammHozo Kooa
IIpumensams memoObl aHANU3A HAYYHO-MEXHUYECKOU UHDopMayuu

Bnaoemso Ananuz  6o3modxcHocmell  peanuszayuu - mpebdO8aHUli K - NPOSPAMMHOMY
obecneuenuro
Paspabomka, usmenenue u coenacosanue apxumekmypvl NpoSpPAMMHO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneueHus
Bepugurxayus  cmpykmypor  npocpammmnoco  kooa HC  omuocumenvHo
apxumexkmypol UC u mpebosanuii 3axazuuxa k 1C
IIposedenue mapkemuHn208biX UCCIE008AHUL HAYYHO-MEXHUYECKOU UHGDopMayuu
Coop, obpabomka, aumanuz u o0000WeHUe NEPed0BO20 OMEYEeCMBEHHO20 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouell 001acmu UCCi1e008aHUL
Iloocomoska npednodcenuii 018 cocmasneHuss NIAHO8 U MemoOOUYeCcKUx
APOCPAMM UCCIE008AHULL U pPA3PAOOMOK, NPAKMUYECKUX DPEeKOMEHOAyuii no
UCNOJIHEHUIO UX Pe3)Ibmamos
HeamenvHocmy, HanpasieHHas Ha peulenue 3a0ay aHAIUMUYecKko20 xapakmepad,
npeononazaruyux bl0O0p U MHO2000pasue akmyaibHblX CHOCOO08 peuleHus 3a0ay

HJ/I-2.YK-1 Buvioupaem onmumanvnulii eapuanm peuwieHus 3a0a4u, apeymeHmupys
ceoll evlOOp
3uamo Coepemennbie 00beKMHO-0PUECHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL

Lenu u 3a0a4u npo8oOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memoovl u cpeocmeéa naaHupoGanus U  OPeAHU3AYUU UCCTEO08AHUL U
paspabomox



Ymemo

Braoemuw

OIIK-1

3namo

Ymemo

Braaoemo

HJI-2.01TK-1

3namo

Buipabameieams sapuanmul peanuzayuu mpedosanuii
IIposooums oyenky u 06ochosanue pekoOMeHOYeMbIX peuleHut
Bepuguyuposamo cmpyxmypy npocpammmno2o kooa

Ipumensams memoObl AHANU3A HAYYHO-MEXHUYECKOU UHGOpMayUU

Oyenka u co2nacosamue cpoko8 8blNOIHEeHUs NOCMABIEHHbIX 3a0ay
Paspabomxa, usmenenue u coenacoganue apxumexmypvl NpOSPAMMHOZO
obecneyeHuss ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneueHus

Oyenka u co2nacosanue cpoko8 blNOJHEeHUS NOCABIEHHbIX 3A0aY
Bepugpukayus ~ cmpykmypol  npocpammuozo koda HC  omunocumenvHo
apxumexmypol UC u mpebosanuii 3axazuuxa k UC

IIposedernue mapkemuHeo8bix UCCIEO08AHUL HAYYHO-MEXHUYECKOU UHpopMayuu
Coop, obpabomrka, aumanuz u 0000weHUe NEPed0BO2O OMeUeCmEeHHO20 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouell 001acmu Uccie008anuil
Iloozomoexka npeonooicenutl Onsi cocmaeneHuss HNIAAHOE U  MemOoOUHeCKUx
NPOSPAMM UCCIe008AHULL U PA3PAOOMOK, NPAKMUYECKUX DPEKOMEHOAyutl no
UCNOTHEHUIO UX Pe3YIbmamos

HesimenvHocmb, HANPABNIEHHAs HA peulenue 3a0ay AHATUMUYEeCK020 Xapakmepd,
NPeononazaruux 6bloop U MHO2000pa3ue akmyaibHbIX CHOC0D08 peueHUs 3a0ay

Cnocoben npumenamev ynoamenmanvHvle 3HAHUA, NONYYEHHbIE 6 001aCMU
Mamemamuyeckux u (U1u) ecmecmeeHHbIX HAYK, U UCHOIb306AMb UX 8
npogpeccuonanvHoil desmenpHoCmu

HJI-1.01IK-1

Ilpumensem QynoamenmanvHvle 3HAHUA, NONYUEHHblE 6 00aACHU
Mamemamuyeckux u (Uau) ecmecmeeHHvIX HAYK Npu HOCMPOEHUU
Mooeeil 8 3a0aHHOI nPeOMemHoll 00a1acmu
Teopus 6a3 oanHblx
Memoowl ananuza u 0606wenUss OMeuecCm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayioujell 001acmu Uccied08aHull
Memoowsl nposedenuss sKCnepumMeHmos u HabuoeHutl, 0000weHus U 00pabomKu
uHgopmayuu

IIposooumys ananusz ucnonnenus mpebosanuti

Hcnonvszoeamv  cywecmeyiowue  munosvie — peuwienus U UWAOIOHb
NPOEKMUpPOBAHUS NPOZPAMMHO20 0bechedeHus

Ipumensmo memoObl aHaAIU3A HAYYHO-MEXHUYECKOU UHGOpMAyUU

Ananuz  8o3modiCHOCmel — peanusayuu  mpeOOo8aHull K - NPOSPAMMHOMY
obecneueHuro

Coenacosanue  mpeboganuii. K NPOSPAMMHOMY  obecneduenuio ¢
3aUHMEPecoBanHbIMU CIOPOHAMU

IIpoexmupoeanue cmpykmyp OaHHbIX

Coop, obpabomxa, aumanuz u 0600wWeHUe pe3YIbMmamos 33KCNEPUMEHMO8 U
uccnedosanuil 8 coomgemcmaeyoujeti 001acmu 3HaHUll

HesamenvHocmb, HANPABNIEHHAs HA peulenue 3a0ay AHATUMUYEeCK020 Xapakmepd,
npeononazaruux 86100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletust 3a0a4

Ilpumenaem @Qynoamenmanvusle 3HaHUA, NONYYEHHble 6 o0OIACMU
Mamemamuyeckux u (Uiu) ecmecmeeHHvIX HAYK NPU 6b1OOPE Memo006
peuwtenus 3a0ay npogheccuonanbioll 0eamenbHocmu

Teopus 6a3 0anHbIx



Memoowi ananuza u 0606weHUs OMe4eCmeeHHo20 U MEeHCOVHAPOOHO20 ONbIMA 8
coomeemcmayoujell 001acmu UCCIed08anull

Memoowvi nposedeHus IKCnepumMeHmos u Habaoerull, 0600weHus u 0opabomxu
ungopmayuu

Ymems IIposooums ananus ucnonneHus mpebosaHuil
IIposooums oyenky u 060cHo8aHUE PEKOMEHOYEMbIX peLleHUl
Hcnonvzoeamv  cywecmeylowue  munosvie  peuileHus U - UaOI0Hb
NPOEKMUPOBAHUS NPOSPAMMHO20 0becnedetusl
Ipumensams memoobl AHANU3A HAYYHO-MEXHUYECKOU UHGOpMayUU
Bnaoemso Ananuz  8ozmodcHocmell  peamusayuu - mpedOsaHuli. K - NPOSPAMMHOMY
obecneueHuro
Oyenka épemeru u mpyooemMKoCmu peaiuzayuu mpedo8anull K npocpamMmHOMY
obecneyeHuo
Coop, obpabomxa, amaruz u o000Owenue pe3yIbmamos 3KCHEPUMEHMO8 U
uccnedosanuil 8 coomgemcmayroujeli 0o1acmu 3HaHul
Iloozomosexa npeonodicenuit Ons1 COCMAasieHusi NIAAHO8 U MemOoOUYecKUx
NPOCPaMM UCCNIe008AHULL U pa3pabOmoK, NpaKmudyeckux peKoMeHOayuil no
UCNOJIHEHUIO UX Pe3)IbMamos
Heamenvnocmo, HanpasienHas Ha peuieHue 3a0ay aHaIumMuUYecKo2o xapakmepa,
NPeononazaruux 6blo0p U MHO2000pa3ue aKkmyaibHbIX CNOC0008 peuleHus 3a0ay
OIIK-2  Cnocoben npumenams cO8PEMEHHBLI MAMEMAMUYECKUTL ANNAPAN, C8A3AHHBLIL C
npoekmuposanuem, papadomkoil, peanuzayueil U OUEHKOU Kayecmea
NPOZPAMMHBIX RPOOYKMOE U NPOZPAMMHBIX KOMNIEKCOE 8 PAZTUUHBIX 001ACMAX
yenoseyecKkoil desmenbHoCmu
HJI-1.01IK-2 Cnocoben npumenams CUCMEMHbBLIL HOOX00 K GHAIU3Y NPEOMEmHOU
(npoonemnoit) oonacmu, eviasnenuio mpevosanuit kK HC
3uamo Memoodonozuu paspabomku npocpammHo20 obecneyeHus U  MexHoI02UU
PO AMMUPOBAHUSL
Lenu u 3a0auu npo8oOUMbIX UCCIe008aHUL U PA3PAOOMOK
Memoowsl nposedenus sxcnepumeHmos u HabadeHutl, 060oweHus: u 0opabomxu
uHgopmayuu
Ymemow IIposooums ananus ucnonnenus mpeoosanull
HUcnonvzosams  cywecmsyiowue  munogvle  peuwleHus U - UadIoHbl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0becnedetsl
Bnaoemo Ananuz  6o3modxcHocmell  peanuzayuu  mpebO8aHUuli K - NPOSPAMMHOMY

obecneyeHuro

Coenacosanue  mpebosanuii K NPOSPAMMHOMY  O0Decneuenuio ¢
3auHmMepeco8anHbIMU CMOPOHAMU

Paspabomxa, uszmenenue u coenacoganue apxumexmypvl HpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneueHus

IIpoexmupoeanue cmpykmyp OaHHbIX

Paszpabomxa cmpyxmypor npoepammnoeco kooa UC

Coop, obpabomka, aumanuz u o0000weHUe pe3yIbMAMO8 IKCHEPUMEHMO8 U
uccnedosanull 8 coomgemcemeayroujeli 001acmu 3Hauul

HeamenvHocmy, HAnNpasieHHas Ha peulenue 3a0ay aHAIUMUYecKko20 xapakmepa,
npeononazaruyux blOOp U MHO2000pa3ue akmyaibHblX CHOCOO08 peuleHus: 3a0ay



HJI-2.01IK-2 Ilpumensem  coepemenHblii  MamemamuyecKuil annapam  npu
nocmpoenuu Mooeneil 8 pPAa3IUYHBLIX 00NACMAX  UYeN06euecKoil
oeamenpbHOCmMU

3namop Bosmooicnocmu  cOBpeMeHHbIX U NePCReKMUBHLIX  CPeOCmE  paspadomxu

NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPEeOCME

Memooonoeuu paspabomxu npoecpammHoco obecneveHuss U MexHoLO2UU
NPOCPAMMUPOBAHUSA

Teopus 6a3 oanHblx

Lenu u 3a0auu npoooumvlx ucciedo8anull u pazpadomox

Memoowvi nposedeHus SIKChepumMeHmos u Hab.a0eHull, 060oweHus u 0opabomxu
ungopmayuu

Ymems Bvipabamvieams éapuanmul peanruzayuu mpebosanuti
HUcnonvzosams  cywecmsyrowjue — munosvle  peuieHus U - UWAOIOHbI
NPOEKMUPOBAHUSL NPOSPAMMHO20 0OecneyeHus

Bnaoempw Ananuz  8o3modcHOCmell  peanusayuu  mpeOO8aHUU K NPOSPAMMHOMY
obecneuenuro
Paspabomxa, usmenenue u coenacoganue apxumexmypvi NpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneuenus
Ilpoexmuposanue cmpykmyp OanHbIX
Paszpabomxka cmpykmypor npoepammnoeo kooa UC
Coop, obpabomka, aumanuz u 0000weHUe pe3yIbMamo8 3KCHePUMEHMO8 U
uccredosanuil 8 coomgemcmaeyroujeli 0o1acmu 3HaHul
HesimenvHocmy, HANPaGIeHHAs HA peulenue 3a0ay AHATUMUYEeCK020 Xapakmepd,
npeononazaruux blOOp U MHO2000pa3ue akmyaibHblX CHOCOD08 peulenus 3a0ay

HJI-3.0IIK-2 Apzymenmupoeano npumensaem Memoowl npoOeKmupoeanus,
Ppazpadomku u peanuzayuu nPoPaAMMHBIX RPOOYKMOE U RPOZPAMMHBIX
KOMRIIEKCO06 8 PA3/IUYUHBIX 0071ACMAX YeNl06euecKoll 0eamelbHoCmu
3namo Bosmoorcnocmu cywecmayrowetl npoepammHO-mexHu4ecKol apxXumekmypbol
Bosmoosxcnocmu  cOBpeMEHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomku
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npocpammHo2o obecnedeHuss U MexHoLOUU
NPOSPAMMUPOBAHUS
A3viku npoepammuposanus u pabomul ¢ 6azamu OAHHbIX
Hucmpymenmol u memoOowt npoekmuposanust u ouzauna UC
Lenu u 3a0auu npo8oOUMbIX UCCIe008aHUL U PA3PAOOMOK
Memoovl u cpedcmea NAAHUPOBAHUA U OP2AHU3AYUU UCCTIe008AHULL U
pazpabomox
Memoodwbl nposedenus SKCnepumMeHmos u HabnooeHutl, 000oweHus U 00pabomxu
uHgopmayuu

Ymems Buipabamueieams eapuanmul peanuzayuu mpeoosanuii
Hcnonvzoeams  cywecmgyiowue  munogvle  peuwieHus U wadIoHbl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0becnedetus.
Bepuguyuposams cmpyxmypy npoepammHozo K0oa



Bnaoems Paspabomxa, uszmenenue u coenacoganue apxXumexmypvl HpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneueHus
Paszpabomxa cmpykmypor npoepammnozo kooa UC
Bepugpukayus  cmpykmypol  npoepammnozo  koda HC  omHocumenvHo
apxumexmypol UC u mpebosanuii 3axazuuxa k UC
Coop, obpabomxa, aumanuz u 060OWeHUe pe3YIbMaAmo8 3KCNEPUMEHMO8 U
uccredosanuil 8 coomgemcmayroujeli 001acmu 3HaHUl
HesimenvHocmb, HANPABTIEHHAs HA peulenUe 3a0ay AHATUMUYEeCK020 Xapakmepd,
NPeononazaruux 6bloop U MHO2000pa3ue akmyaibHbIX cnocob08 peuieHus 3a0ay

HJI-4.0IIK-2 Hcnonvzyem uncmpymenmaivHvle, NPOZPAMMHbBIE U ARNAPAMHDbLE
cpeocmea  usmepeHuil  01A  OUEHKU Kauecmea npoZPpamMMHOZO0
obecneuenusn

3namo Bosmooichocmu  cospemennvix U nepCcneKmusHuvlX  Cpeocms  pazpabomku

NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME

Memooonoeuu paspabomxu npoSPaMMHO20 Obecnevenus U MeXHOLO2Ul
NPOCPAMMUPOBAHUSA

A3viku npoepammuposanus u pabomul ¢ 6azamu OaGHHbIX

Hucmpymenmol u memoOsl gepughuxayuy Cmpykmypuvl HpOpamMmHoO20 K0O0a
Memoowvi nposedeHust SKChepumMeHmos u HabadeHul, 060oueHus u 0opabomxu
uHgopmayuu

Ymemo HUcnonvzosamsv  cywecmeyrowue — munosvie  peuileHus U - WAOIOHbI
NPOEKMUPOBAHUS NPOSPAMMHO20 0becnedetsl
Bepuguyuposams cmpyxmypy npoepammHo2o Kooa
Ipumenams memoovl aHaIU3a HAYYHO-MEXHUYECKOU UHdopmayuu

Bnaoemsw Paspabomxa, usmenenue u coenacosamue apxumexkmypvl NpoOCpPAMMHO20
obecneyeHusi ¢ CUCTMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneueHus

IIpoexmuposanue u ouzatin UC

Paspabomxa cmpykmypel npoepammnozo kooa UC

HesmenvHocms, HanpasieHnas Ha peuleHue 3a0ay aHaIumuyecko2o xapakmepa,
npeononazaruux 66100p U MHO2000pasue aKmyaibHblX CnocoO08 peuleHus: 3a0a4

TunoBbie KOHTPOJIbHBbIE 3aJaHUS WJIN HHBbIE MATePHAJIbl, He00X0AUMBbIe 1JIsl OLleHKH
3HAHMI, YMeHHUil, HABLIKOB U (MJIM) ONBITA AeATEIbHOCTH, XapPAKTEPU3YIOIIMX 3Talbl
(popMupoOBaHUSI KOMIIETEHIHI1 B polecce OCBOEHUsI 00pa30BaTe/IbHON MPOrpaMMbl

Tunosble TeCTOBBIE 321aAHUS
1. Tlycte m(V) — MuUHUMANBHAS CI0XHOCTB ainroputMa, M(V) — MakcuManbHast CII0KHOCTb
anroput™a, S(V) — cpeiHss CI0XKHOCTh anroputMa. J{ist muHeitHoro anroputMa (0e3
BETBJICHU ) 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) — MUHUMaTIBHAS CII0KHOCTH anroputMa, M(V) — MakcuMaibHasl CII0KHOCTb
anroput™a, S(V) — Cpe/iHss CI0XKHOCTh anropuTMa. J{Jist anroputMa ¢ BETBJICHUSIMHA UMEET
MeCTO:



m(V) < S(V) < M(V)

m(V) < M(V); S(V) = (m(V) + M(V))/2
m(V) = S(V) = M(V)

JIpYyrou OTBET

o O O O

3. Kiaccuueckuii anroput™ nepeMHOXKEHHUS KBaPATHBIX MAaTPULl HIMEET CIOKHOCTb:
O(log n)

O(n log n)

O(n)

O(n"2)

O(n"3)

O(n™4)

O(2™n)

O O 0O O O O O

4. CH0XHOCTh MUKINYECKUX aIropuTMOB (While, repeat) 3aBHCHT OT mapameTpa CII0KHOCTH
UCXOJIHBIX JIAaHHBIX:
O Kak HEKOTOPBIH ITOJIMHOM
O Kak JpoOHO-panroHaIbHAS (yHKIHS
O Kak HEKOTOpPOE€ BBIPAXKEHUE C UPPALMOHAIBHOCTIMU
O MOXeET OBITh MPOU3BOJIBHON BEIIECTBEHHON (yHKIHEH

5. ACHUMNTOTHYECKAs CIOXKHOCTh PEKYPCUBHOTO JITOPUTMA!
o Bceraa Boimie O(n)

HuUKoraa He Hmwke O(2n)

He npesbitraet O(n 2'N)

MOYET OBITh CKOJIb YTOIHO OOJBIION

MOET OBITh CKOJIb YTOJIHO MaJIOn

B TOYHOCTH 2 MPEABITYINX YTBEPKIACHUS BEPHEI

B TOYHOCTH 2 MPEABIIYIIHX YTBEPKICHUS HE BEPHBI

0O O O O O O

6. Master theorem BepHa, ecii TapaMeTpPhI «@» U «C»:
O TPOHU3BOJIbHBIE alreOpanvecKue yncia
O KOMIUIEKCHBIE YHCIIA C HEHYJIEBO MHUMOW YacThIO
O KBaTE€PHUOHBI
O TepBOE — TPAHCIEHAEHTHOE, a BTOPOE - HPPALIMOHAIBHOE
O HaTypaJbHBIE YHCIIa
7. CoprupoBka Xoapa:
O MOXeET OBITh MeJIEHHEE COPTHPOBKH «ITY3BIPEKOM» Ha HEKOTOPHIX OJIMHAKOBBIX
MacCHUBax
O Bceraa ObIcTpee, YeM COPTUPOBKA METO/IOM BCTABKH
O HalIeTcss MHOKECTBO MACCHBOB PA3IMYHBIX JUTUH N TaK, YTO HA ’TOM MHOKECTBE
MacCHBOB CIIOKHOCTb COpTUPOBKH Xoapa O(n"3)
O BCE MPEIBITYIIIe YTBEPHKICHHS HEBEPHEI
O OJHO W3 NPEABIAYIINX YTBEPKICHUI BEPHO

8. Jlns yMHOXKEHMSI KBaJIpaTHBIX MaTpPHILL:
O He CyllecTByeT anropurma ciaoxuocta O(n™4) u 6onee
O He CylIecTByeT anropurma cioxuoctd O(N"2) u MmeHee
O MOXET OBITh MOCTPOEH aNroput™ ciaoxuoctu O(nN3.5)



o cymiecTByeT aroput™ cioskaocta O(n2.8) u O(n"2.9)

9. Bo3Mo’xHa MOJMHOMHUAIBHAS CBOJMMOCTD:
o 3amauu u3oMop¢usMa rpados K 3aaaye Morcka KpaTyaiimumx mytei B rpade
O 3aJjaudl IEPEMHOXKEHUS KBaJIPaTHBIX MATPHUIL K 33aJjaue CKaJIIPHOTO IPOU3BEICHMS
BEKTOPOB
O 3aJjaudl CKAJIIPHOTO NEPEMHOKEHHS BEKTOPOB K 3a/1a4€ EPEMHOKEHHSI MaTPUIL
O 3ajJjauyl BBIYMCIIEHUS XPOMATHUYECKOro Yucia rpada K 3a7aye BHIYUCIECHUS pojia

rpada
10. 3agaua «BeImonHEMOCTE — K» MMeeT MOoIMHOMHATBHYIO CIIOKHOCTD, €CITH:
o k=1
o k=2
o k=25
o k=3
o k<8

11. Jloxazano, uTo:

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

12. K 3agauam SKCIIOHEHITUAILHON CIIO)KHOCTH OTHOCSITCSL:
O 3ajaya CKaJsIPHOTO YMHO)XEHHUSI BEKTOPOB
O 3ajiaya TOYHOT'O BBIUMCIICHUS YUCIIA TT
O 3a7ada COPTUPOBKU MaccHBa
o 3agaya uzoMopdusma noarpados
O 3ajaya IoMcKa BcexX KIUK B rpade

13. OTHOCSATCS M K OTHOCTOPOHHUM (DYHKIIMSIM 33/1a49H BEIYUCIICHUS:
O HaTypajJbHOro Jorapugpma?
O JUCKpETHOro jorapugma?
o Jnorapudma mo ocHoBaHUO 2?7

14. ®akropuzanus B RSA st1o:
O TOHUCK (PaKTOPOB, BIMUAIOLUIMX Ha MPABUILHOCTh TOHUMAHUS PUHITOTO CEKPETHOTO
cooOuieHus
O cHUCTeMaTHyecKas IpoLeaypa MOJCTAHOBKH OJHOM KOJOBOH MOCIIE0BATEIBHOCTH
BMECTO APYrou
O pa3JoXKeHHe HEYETHOIO YKCIia Ha JIBa MPOCTHIX COMHOXKHUTES
O pa3J0XKEHHUE YUCIIA HA TIPOCTBIE COMHOXKUTEIN

15. Xemr npegHazHaueH IS
O  CXaTHs UCXOJTHOTO COOOIIeHHsI, S)KOHOMHOM Tepeaayuu ero mo KaHaiy CBs3H, U
BOCCTaHOBJIEHHIO, MOYKET OBITh, C HE3HAYNTEILHBIMU OIIHOKAMU
O 3alIUTHI TepeaBaeMOoTo COOOIIEHUS OT MOJIMEHBI BO BpeMsl Iepeaun
O OmpeeNeHus Ha MPUHUMAIOIIEH CTOpOHE, OBLIO T COOOIIEHNE TOAMEHEHO

16. DnemenT koHewHoro moist (mod 1213), obpatasrii k 1211, pasen:
o 1112



1113
74
75
606
607
224
225

O O O O O O O

17. UeneBas ¢pyHKIMS 337a41 JIMHEHHOTO MPOrPaMMHUPOBAHUS TOCTUTAaeT CBOETO IKCTpeMyMa:

O B TCOMETPUYECKOM IICHTPE JOIyCTUMOMN 00IacTH
O Ha IpaHUIIe JIOMYCTUMOMN 00JIaCTH, HOCEPEAMHE MKy COCCIHUMH BEpPIIHHAMHU
O B BEpUIMHE JOIMYCTUMOM 00JIaCTH.

TunoBbie KOHTPOJIbHBIC 3a1aHUSA

1.

10.

11.

12.

Co3nate OpUIOKEHHE M BBIYMCICHMS 3HAYCHUH (YHKIMM CpeJHed CI0XXHOCTU
JITOPUTMa C Pa3BETBICHUSMH, BBIIOJHUTH C €0 MIOMOIBIO BBIYMCIEHUS, U NIPEJCTABUTD
rpaduk GyHKIMH CITIOKHOCTH.

CoznaTh NpuIIOKEHHE AJI BBIYUCICHUS 3HAYEHMM (YHKUIUU CIOKHOCTU aJrOpUTMa
CKaJSIPHOTO YMHOJXKEHHUSI BEKTOPOB, BBIIOJHUTH C €r0 IIOMOLIbIO BBIYHUCICHUS, U
npeACcTaBUTh rpaduk GyHKIMH CI0KHOCTH.

Co3narte OpUIOKEHHE M BBIYMCICHMS 3HAYeHUH (QYHKIMU CPEJHEeH CI0KHOCTH
QIrOpUTMa COPTUPOBKU «ITy3bIPEK», BBIIOJHUTH C €ro IOMOIIBIO BBIUUCICHUS, U
HpeACcTaBUTh rpaduk QyHKIMH CI0KHOCTH.

CoznaTh TpUIIOKEHUE JJI BBIYMCIEHUS 3HAYEHUH QYHKIUM CpPEIHEH CII0KHOCTH
anroput™a JledKeTpbl oucka myteil B rpadye, BBIIOJIHUTH C €10 MOMOLIbIO BEIYMCICHHUS,
U TIPE/ICTaBUTh IpaduK GYHKINUU CIOKHOCTH.

Co3gare mOpuUIIOXKEHHE JJI  aHalu3a peuleHus  (QyHKIMOHAJIBHOTO  ypaBHEHMS,
OMMCHIBAIOLIETO (YHKIUIO CIOXHOCTH anroputMma KapairyObl, BBIIOJHUTH C €O
MOMOIIBIO BEIYUCIEHHUS], ¥ IPEICTABUTh IpaduK (GYHKIUU CIOKHOCTH.

CoznaTh NpUIIOKEHHE JUIsl CPaBHUTEIBHOIO aHalu3a peleHUuN (QYHKIIMOHAIbHBIX
ypaBHeHH# pasnuuHoro Tuma (w3 Master theorem), BBHIMOJHUTE C €ro IMOMOIIBIO
BBIUMCJIEHMS], U IPEICTABUTh TPpaUKN aCUMITOT (PYHKIIMH CIOKHOCTH.

Co3gath TOpWIOKEHUWE JUIS  BBIUMCIEHUS 3HaYeHMH (QYHKIMA  MHMHHUMAJbHOM,
MaKCUMAJIbHON M CPEHEN CIOKHOCTH aJrOpUTMa COPTUPOBKU X0apa, BBIITOJIHUTH C €r0
MOMOIIBIO BEIYUCIIECHUS], U IPEICTaBUTh I'padUKu PYHKLIUH CIOKHOCTH.

CoznaTh MpUIIOKEHUE JUIsl CpaBHEHHUs 3HAUeHUN (DyHKUMH ciokHOCTH anroputma @.
[IITpacceHa M KIACCHYECKOTO AJrOpUTMa INEPEMHOKEHUS MaTpUll, BBINOIHUTH C €ro
MOMOIUIbIO BBIUUCIICHUS, U TIPEJCTABUTH IPaPUK PYHKIIHH CIOKHOCTH.

Co3nate OpUIOKEHHE M BBIYMCICHHMS 3HAYeHMH (QYHKIMHM CpeJHed CI0XXHOCTU
aJIroOpuTMa MPOBEPKH BBIMOJIHUMOCTH OyneBoi GpyHkImH, 3ananHoit KH® ¢ au3bronTamu
JUIMHBI 2, BBIMOJHUTH C €r0 MOMOIIBIO BBIYUCIEHUS, U NPEACTaBUTh I'paduK (PyHKIUH
CJI0’KHOCTH.

Co3nath TpUIIOKEHHWE M BBIYMCICHHMS 3HAYeHUH (YHKIMHM CpeJHed CI0XXHOCTU
aJIropuTMa MPOBEPKHU U30MOpPr3Ma rpadoB, BHIIOTHUTH C €r0 OMOIIBIO BBIYUCIIEHUS, U
IpeaCcTaBUTh rpaduk QyHKIMH CI0XKHOCTH.

CoznaTh NpUIIOKEHHE AJIs BBIYUCICHUS 3HAYeHMH (QYHKIUHU CIOXKHOCTH alrOpUTMa
JMCKPETHOTO Jiorapu(dma, BBIIOJIHUTH C €ro MOMOIIbIO BBIYMCICHUS, U TPEACTABUThH
rpaduk GyHKIMH CIOKHOCTH.

Co3nath NpuiIoKeHUE I BEIYMCICHUS 3HAYeHNUH (PYHKIIUH CI0KHOCTH anroputma RSA,
BBITMIOJIHUTDH C €r0 IOMOIIbIO BBIYUCIIECHHUS, U MPEACTaBUTh rpapuK GYHKIIMH CIOKHOCTH.



13. Co3naTe NpUIOKEHHWE Ui BBIYMCICHUS 3HAYCHWH (YHKIUM CPEIHEH CII0OKHOCTH

QITOPUTMA XEIIUPOBAHMSI, BBHIMOTHUTH C €0 TOMOIIBIO BBIYHCICHUS, U TPEACTABHUTH
rpaduk QyHKIIUN CIOKHOCTH.

14. Co3nate npuIIOKEHHE JJIsl BBIUYMCICHUS 3HAYCHUH (DYHKIUH CIIOKHOCTH alrOpUTMa

10.

11.

12.

13.

[[amMupa, BBHIMOIHUTH C €T0 MOMOIIbIO BBIYUCICHUS, U MPEICTaBUTh rpa@uK (yHKIHH
CJI0KHOCTH.

33‘{eTHO-3K3aMeHaHHOHHbIe MaTepuaJibl 1Jisd HpOMe)l(yTO‘lHOﬁ arrecranmuun (3aqu)
B()l'[pOCLI AJIS MMOATOTOBKH K 32a49€Ty

[lonsATUST BpEMEHHOM M EMKOCTHOM CIOXXHOCTU airoputma. CIO0XHOCTh BXOJIHBIX
(MCXONHBIX) JaHHBIX. MHUHHMaNbHAsl CIOXHOCTh, MaKCHUMallbHas CJIOXHOCTb, CPEIHSS
CIIOXKHOCTB. [IpuHsTHIE 0003HAUCHHUS.

Yopasnsaoomuid rpag mporpaMMbl, €ro MOCTPOEHUE MO TeKCTy nporpammbl. CBoiicTBa
ynpasisiromero rpaga (rpada nepenaun ynpasienus). OneHKa CI0KHOCTH i rpadoB —
MIPOCTHIX IIeTIeH U JepeBbeB (AITOPUTMBI C BETBICHUSIMH).

OneHka CII0)KHOCTH aIrOpPUTMOB, COAEpKAIlMX LUKIbI TUna for (C M3BECTHBIM UYHCIOM
UCIOJIHEHUN Tena nukia). Meronbl BeiBoga GopMyin Uil GYHKIUU CIIOKHOCTH. AHANU3
MIPOCTEHIINX AITOPUTMOB COPTUPOBKH.

OneHka CJIO0XHOCTH aJrOpUTMOB, cojJepkamux nukibl Tuma while u repeat (c
HEU3BECTHBIM 3apaHee YHMCIIOM MCIIOJIHEHMH Tena LuKia). Meronbl BeiBOJa GopMys AJis
byHKIMU cnoxkHocTH. [IprMeps! aHanu3a alropuTMOB.

[Toctpoenne GYHKIMOHATIBHBIX YpPaBHEHHUH JUIsI OLIEHKH CIIO)KHOCTH PEKYPCHBHBIX
aNIropuTMOB (Ciiy4ail nuHeitHOW pekypcuu). [lpumep mocTpoeHus ¢GyHKIHMOHAIBHOTO
YPaBHEHHUSI U €r0 PELICHHUS.

[ToctpoeHne GYHKIMOHATIBHBIX YpPaBHEHHUH JUIS OLIEHKU CIOXKHOCTH PEKYPCHBHBIX
JIITOPUTMOB (CITy4au HETUHEHHON PEeKYpCHUH U KOCBEHHOM peKypcun).

Teopema 00 acUMITOTUYECKOM TOBEACHUU (YHKIMHU CIOXKHOCTH PEKYPCHBHOI'O
aIropuT™Ma B 3aBUCUMOCTHM OT HapaMeTpoB pa3OueHuss [aHHBIX M KOJIMYECTBa
BO3HHUKAOMMX noa3anay (Master theorem). Ilpumepsl NpUMEHEHUS TEOPEMBI s
Pa3IMYHbBIX BUJOB (PYHKIIMOHAIBHBIX YPABHEHHH.

[Toctpoenne GyHKIIMOHAIBHOTO YpaBHEHHsS IS OLIEHKH CIO0XHOCTH alrOpUTMa DHTOHHU
Xoapa U JeTalbHbIM aHalW3 BapuaHTOB ero pemieHus. ConocTaBieHUE pPe3yJbTaTOB C
Master theorem.

Anroputm @. IlltpacceHa nepeMHOKEHHsS MAaTpHUll, aHAJIU3 €ro CI0KHOCTH. OOmas
npobjeMa OLEHKU CIOXHOCTH HEPEeMHOXKEHHsS MaTpull. YIydllleHHe pelIeHui
(Konmepcmur u ap.).

MeToapl ONTUMH3ALUN AITOPUTMOB. AJTOPUTM NMEPEMHOKEHUS JUIMHHBIX LIETIBIX YHCEIN.
AJTOpUTM BO3BEJEHUS 1IEJI0T0 B OOJIBLIYIO CTEEHb.

3ajauM M aIropuT™Mbl, ux pemaromue. lloHaTne cnoxHOCTM 3amaud. 3agadu
MOJINHOMHAJIbHOM CJI0HOCTH, 3a/1a4u AKCIIOHEHIMAIbHOM CJIIO’)KHOCTH.
HenerepmunupoBannele BbrunciaeHus. Kiacc 3amgad, pemaembix 3a MOJIMHOMHAIBHOE
BpeMs HEIETEPMUHUPOBAHHBIMU BBIUNCIUTEISIMHU.

3amaya  TPOBEPKM BBHIMOJIHUMOCTH OyneBOoMl (QyHKUMHM, 3alaHHOM ¢opMysnol B
KOHBIOHKTUBHOM HOpMaJIbHON (opme. 3aBUCUMOCTh OLIEHKH CJIOKHOCTH ajiroOpuT™Ma OT
pa3Mepa nu3bloHKTa. Vcnonp3oBanne npuHnumna pesomtonuu. Teopema C. Kyka.
OO6cyxeHre HepelmeHHOW MPOo0IeMbl COBIAeHUs (MIM HECOBITAJICHUsI) KJIACCOB 3a7ad
MOJIMHOMHUAIILHOM CJIOKHOCTH W kiacca NP. BnusHue pemieHus 3Toil mpobiembl Ha
KOMITBbIOTEPHBIE HAYKH U HA BaXKHEUIINE MPUITOKEHHUS.



14. 3agaun, pemaeMple B HACTOAIIEE BpPeMsl MEPEOOPHBIMU AITOPUTMAMH, WX CIOXXHOCTD.
Hexotopsie anroput™Msl Ha rpadax (n3omopdusm noarpady u ap.)

15. AnroputMsl, BEIYUCISAIONINE 3HAYEHUS (DYHKIMH, U aJTOPUTMBbI, BBIYUCIISIFOIINE 3HAUCHUS
obpatHbiii pyHKIUI. COOTHOLIEHNE UX CIOXKHOCTU. [IoHATHE OJHOCTOPOHHEW (YHKIUU.
W3BecTHbIE NpUMEpbl OAHOCTOPOHHMX (yHKIMH. 3anaya BBIYUCIEHHS IJUCKPETHOIO
norapudma.

16. IlpumeHeHne 0HOCTOPOHHUX (PYHKIMH B 3aJjauax KPUNTOrpaduu ¢ OTKPBHITBIM KIIFOUOM.
Anroputm Pusecta-lllamupa-Aemana. CranaapTsl uppoBaHUs JaHHbIX.

17. IlpumeHeHne TEOpHH CII0KHOCTH AJITOPUTMOB K IIOCTPOEHUIO KPUITOrpapUECKUX XeIlel.
Anropurm SHA256.

18. TlocTpoenue OJ0KUYEHH C UCIIOJIb30BAaHUEM KPUINITOTPa()UUIESCKUX XEIICH.

19. MaremaTtuyeckie OCHOBBI H3BECTHBIX alTOPUTMOB pabOTBl C OJHOCTOPOHHHUMHU
¢bysukuuamu. CpaBHeHHs. MyJIbTHIITMKaTUBHOE 00paTHOE. CHCTeMa OCTaTOUHBIX KJIACCOB.
Kuraiickas Teopema 00 ocraTkax.

20. MeTtoabl 1 aIrOPUTMBI pa3AeIeHUs CeKpeTa.

21. AropUTMBI IEKOMIIO3ULIMU M ONTUMH3AINU, YPPEKTHBHBIE C TOYKH 3PEHHUS BPEMEHHU
BBINOJIHEHUS: AJITOPUTM ITOCTPOEHUS tuarpaMMel BopoHoro.

22. ATOpUTMBI IEKOMITIO3UIIMU M ONTHUMH3AINHU, YPPEKTHBHBIE C TOYKH 3PEHUS BPEMEHHU
BBINOJIHEHUS: AJITOPUTM PELICHUs 33Jaud JMHEHHOIo MPOrpaMMUPOBAHUS — CUMILIEKC-
METO/.

Hepeqeﬂb KOMHeTeHHI/Iﬁ (‘-laCT]/I KOMlIeTeHIIHI/I), MPOBEPACMBIX OLHCHOYHBLIM
CpeACTBOM
VK-1 (. 1-3), OMK-1 (1. 4-6). OIIK-2 (m. 7-10), TIK-1 (. 11-17), TIK-3 (. 18-22).

4.2 MeToauyecKkue MaTepHaJIbl, ONpe/e/asiiolue Mpoueaypbl ONeHUBAHUS 3HAHUI,
YMeHHI, HaBbIKOB MW (MJIH) ONBITA [eATEJbHOCTH, XapPaKTepPU3yKIIUX JTAIbI
(opMupoBaHUA KOMNETEHUH

MeTtoauyeckue peKOMeHAalNH, ONpeAe/sone Npoueaypbl OleHMBAHUS TECTOB:

Tect npoBoauTcs onnaiin B cucreme Moodle uii Google DoCS 1 orpaniyeH mo BpeMeHH.
Ha cnauy Tecta nmaercst nBe mombITKU. TecT cuMTaeTcsl yCHEIIHO MPOMIEHHBIM €CIH CTYIEHT
IIPaBWIBHO O0TBeTH Ha 70% BOMpPOCOB.

MeToanuyeckue  peKOMEHAALMH, ONpelesiolie MNpoueAypbl  OLEHHBAHUA
BbINOJIHEHHSI KOHTPOJIbHBIX 3a1aHUIM:
3ajiaHle CUUTAETCA BBIIIOJIHEHHBIM MPU BBIITOJIHEHUH CIIETYIOUIMX YCIOBHI:
— TIpeAOoCTaBJICH UCXOOHBIN Ko Ha C++;
— TPOAEMOHCTPUPOBaHA PAOOTOCIIOCOOHOCTD MPHUIIOKEHUS;
— CTYJEHT IOHMMAEeT UCXOAHBIN KOJI M OTBEYAET HAa BOIIPOCHI 10 €r0 OpraHu3aluu.

MeToanyeckue peKOMEeHAaluH, ONpeessolue NPoueAypbl OLeHUBAHUA Ha 3a4yeTe:

IIpouenypa npoMexKyTO4HOM aTTecTali MPOXOJUT B cooTBeTCTBUM C llomokeHuem o
TEKyIIeM KOHTPOJIE U MPOMEeXYyTOuHOH artectanuu oodyyatouiuxcs @I'BOY BO «Ky6I'V».

Htorooit ¢opmoii KOHTposIE CPOPMHUPOBAHHOCTH KOMIIETEHIMH y OOydJaromuxcs 1o
TUcHUIuinHe  siBisieTcst 3ader. CrTyAeHTbl O0O0s3aHbl TOJYYUTh 3a4eT B COOTBETCTBHM C
pacrucaHieM M y4eOHbBIM IJIaHOM

POC npoMeKyTOUYHOM aTTECTALNN COCTOUT U3 KOHTPOJIBHBIX 3aJJaHUH U CIIUCKA BOITPOCOB
10 TEOPUHU.

3auer Mo AMCLUUIUIMHE HpeciefyeT Lelb OLEHUTh padoTy CTyAEHTa, IOJIy4YeHUe
TEOPETUYECKUX U INPAKTUYECKUX 3HAHUI, MX MPOYHOCTh, Pa3BUTUE TBOPYECKOIO MBILUICHHUS,



pUOOpETEHNE HABBIKOB CAMOCTOSITEIbHON paOOThl, YMEHUE IPUMEHSTH OTyUYEeHHBIE 3HAHUS JIJIS
pELIeHUs] TPAKTUYECKUX 3a]1ay.

PesynbTar caum 3adera 3aHOCHTCS MpernojaBaTelieM B 3K3aMEHAIMOHHYIO BEJIOMOCTh U
3a4ETHYIO KHUXKKY.

OneHnBaHUEe YpPOBHSA OCBOEHHUS JMCLUMILIMHBI OCHOBBIBAETCS HA KAUE€CTBE BBHIMOJHEHUS
CTYJICHTOM KOHTPOJIbHBIX 33JJaHUN U OTBETOB Ha BOIPOCHI 10 TEOPHUHU.

Kpurtepun onenku:

OlleHKA «He3a4yeT» BhICTABJISIETCS B CJy4yae BbINOJHEHHUsI OTHOT0 U3 YCJIOBHIi:

— THUCHMEHHBIM OTBET Ha BOIPOC IO TEOPUHU IMPOJEMOHCTPUPOBAI YPOBEHH OCBOCHUS
JIEKIIMOHHOT'O MaTepuaia HIKe MOPOroBOTo;

— BbINOJIHEHO MeHee 80% KOHTPOJIbHBIX 3aJaHUM.

OIIEHKA «3a4eT» B CJIyuae BbINOJHEHUs YCIOBHIi:

— TMHCHMEHHBIN OTBET HAa BONPOC IO TEOPHUU MPOJAEMOHCTPUPOBAT YPOBEHb OCBOCHUS
JIEKIIMOHHOT'O MaTepHaja He HIKE IIOPOTOBOTO;

— BbINOIHEHO HEe MeHee 80% KOHTPOJIBHBIX 3aaHUi.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3J1I0pOBbsI BEIOUPAIOTCS C YUETOM MX MHAUBUAYAIBHBIX MICUXO(U3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM | JINLIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37[0POBbS
IPEOCTABIIACTCS JOMOJHUTEIbHOE BpEeMS /7Sl TIOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbSI IIPEAYCMATPUBAETCS UCIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIsl 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAJIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOyYEHHS 1O JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTPaHUYECHHBIMHU
BO3MOXHOCTSIMH 3JI0pOBbsI 110 TUCHMILIMHE MPeAyCMaTpUBaeT MpeAoCcTaBieHe HHPOpMaLUU B
dopmax, amanTUpPOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS HH(POPMAIIHH:

JUnist U1 ¢ HapyIIEHUsIMU 3pEHUS:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist T ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00ydaromuxcs.

5. IlepeyeHb OCHOBHOW M [IONOJHUTEJBHON Y4eOHOH JIMTEpPaTyphl,

He00X0AMMOii 17151 OCBOCHUS TMCUUILIMHBI (MOTYJIA)

5.1 OcHoBHas JiuTEepaTypa:

1. Kak npoextupoBaTe mporpammsel. BBeieHne B nmporpaMMHpOBaHNE U KOMIIbIOTEPHBIE
Beruucnenus / M. @emsiizen, P. b. ®unanep, M. ®@norr, L. Kpumnamy ; nox penakuueii I1. b.
WBanosa [u ap.] ; mepeBon ¢ anrnuiickoro A. H. Kucenesa. — Mocksa : JIMK Ilpecc, 2022. —
724 c¢. — ISBN 978-5-97060-926-2. — TekcT : 271eKTpoHHBIA // JlaHb : 3JEKTPOHHO-
ouOmmoteuynas cuctema. — URL: https://e.lanbook.com/book/314867 (mata oOparmeHus:
09.06.2023).



2. JIsmieBa, C. A. ATTOPUTMBI U aHAJIW3 CIOKHOCTH : yueOHoe mocobue / C. A. Jlsmena,
M. II. neitmoBuu. — Kazans : KHUTY-KAU, 2020. — 116 c. — ISBN 978-5-7579-2491-5. —
Texkcr : oanektponneld // Jlaub : snekTpoHHO-OMOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/264884 (nata oopamenus: 09.06.2023).

JU1g 0cBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl MMEIOTCSl M3JAaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«JIanp» u «fOpaitr».

5.2 JlonosiHuTeIbHAS JIUTEPATypa:

1. Tomy6enko, JI. Anroputmsl 1 MOJIEIH BbIYUCIeHUs : pykoBojcTBo / . ['omybenko, A.
Kpommn, 3. T'opbynoB. — Mockaa : JIMK Ilpecc, 2019. — 240 c. — ISBN 978-5-97060-844-9.
— Tekcr : oanektponneli // JlaHb : »nekTpoHHO-OMONMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/140582 (nara obparuenus: 09.06.2023).

2. Crpayctpyn, b. f3pik mporpammupoBanuss C++ s npodecCHoHaIoB : ydeOHOe
nocobue / b. Crpaycrpyn. — 2-e m3n. — Mocksa : UHTYUT, 2016. — 670 c. — Texkcr :
3JICKTPOHHBIN // JlaHb : AJICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/100542 (nata oopamenus: 02.07.2022).

3. I'pumwm, P. IlapannensHoe mporpammupoBaHue Ha coBpeMeHHOM C++. UTo Kaxablit
npodeccuoHaln JIOHKEeH 3HATh O MapajuielbHOM IporpammupoBanuu / P. I'pumm ; mepeBox c
anrnuiickoro B. 0. Bunnuka. — Mocksa : [IMK Ilpecc, 2022. — 616 c. — ISBN 978-5-97060-
957-6. — Tekcrt : snexTpoHHbId // JlaHb : snmekTpoHHO-OMOMMoreynas cuctema. — URL:
https://e.lanbook.com/book/314870 (mara obpamenus: 09.06.2023).

4. Muxos, A. M. PactipenienieHHbIE CUCTEMBI U aJITOPUTMBI : yueOHOe mocobue / A. U.
Mukos, E. b. 3amsaruna. — 2-¢ m3a. — Mocksa : UHTYUT, 2016. — 246 c¢. — Tekcr :
uIeKTpoHHBIH  //  JlaHb : JJNICKTPOHHO-OMOIMOTEYHAasT ~ cHUCcTeMa.  — URL:
https://e.lanbook.com/book/100446 (nara obpamenus: 09.06.2023).

5.3. Ilepuoanyeckne U3IaHNUS:
1. ba3sl mauabeix komnagun «Mct Beroy http://dlib.eastview.com
2. Dnexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHcJ/ie COBpeMeHHbIe NpodeccuoHaTbHbIe 0a3bl
JAAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHBIE CUCTEMbI
Dnekmponno-oudbauomeunwvle cucmemst (IbC):
DBC «FOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKAS$ BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ruy» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvrnvie 6azvi OaHHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnans! m3narenscrBa Wiley https://onlinelibrary.wiley.com/
4.
5.

agkrwpnE

Hayunas snexkrponnas oubnuorexa (H9b) http://www.elibrary.ru/
[TommHOTEKCTOBBIE apXMBBI BEAYIIMX 3allaJHBIX HAyYHBIX )KypHalloB Ha Poccuiickoit
iatdopme HayuHbIX KypHaoB HOMKOH http://archive.neicon.ru
6. HauuonanmpHast dSnekTpoHHas OuOnIMOTEKa  (HOCTYHm K DJEKTPOHHOM  OMOIMOTEeKe
muccepranuii Poccuiickoit rocynapcrsennoit oubmuoreku (PI'B) https://rusneb.ru/
7. TIpesunentckas oubmuoreka uM. b.H. Enprina https://www.prlib.ru/
8.  baza nannwix CSD KemOpumkckoro nenTpa kpucramwiorpadudeckux ganubix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
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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. Yuusepcuretckas unpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMCIL}MOHHble CnpasovHble cCucmembsl

1. KoucyneranT [Lmtoc - cipaBodHas mpaBoBasi CUCTEMa (JIOCTYI 1O JIOKATLHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcuvl c6ob600H020 docmyna

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

2. AwmepukaHCKas maTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpPCTBO HAyKH U BBICHIETO 00pa3oBanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

4. ®denepanpHblii mopTan "Poccuiickoe odpazoBanue"” http://www.edu.ru/;

5. HNudopmanuonnas cucrema "EanHoe okHO qocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexuus nudpoBbIX 00pa3oBaTENbHBIX PecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocynapcTBeHHOro HHCTUTYTa pycckoro si3bika uMenu A.C. Ilymkuna
"O6pa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-HH(pOpMaLMOHHBIN nTopTan "Pycckuil si3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu u SHIMKIJIONETUU http://dic.academic.ru/;

11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O0 obpazoBanuu B Poccuiickoit ®denepannn". Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennbvie 21ekmporHble 00paszosamenvhule U UHGopmayuouusle pecypcewvl Kyol'V

=

OnekTpoHHbIN kaTajgor Hayunoit 6ubnuorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOAyTHbHOTO JUHAMHUYECKOTO 00yueHus http://moodle.kubsu.ru

ba3a yueOHbIX MIIaHOB, y4eOHO-METOAMUECKUX KOMIUIEKCOB, MyOINKaui 1 KOHpepeHIIUH
http://infoneeds.kubsu.ru/

5. bubnuorexa nHGOPMAIMOHHBIX pecypcoB Kadenpbl HH(HOPMALMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHUM http://mschool.kubsu.ru;

6. DnexTpoHHBII apxuB goKymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHbIE 00pa3oBaTeIbHbIE PECypChl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHI
B oOpazoBanun KyOI'Y wu mnHayuno-meromuueckoro >kypHama "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

w

Ea

6. Meroanueckue YyKa3zaHusl [JIA OOyYalOIUXCAd 1O OCBOEHHIO
AUCHUILIAHBI (MOIYJIs1)
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IIo Kypcy npemycCMOTPEHO NPOBEACHHE JIEKIUOHHBIX 3aHATUN, HA KOTOPBIX NaeTCs
OCHOBHOM CHCTEMaTH3UPOBAHHBIM Marepuai. B XoJe JEeKIMOHHBIX 3aHATUH pa3Ouparorcs
CBOWCTBA, METOAbI U COOBITUS OCHOBHBIX DJJIEMEHTOB aHalW3a CJIOXHOCTH aJrOPUTMOB,
NPUBOJAATCS TPUMEPBI UX HCIOJIB30BAHUS, MPOBOAMUTCS aHAJIM3 HanOojee pacrnpoCTPaHEHHBIX
omMOOK nocTpoeHust (QyHKIMM ciokHocTH. Ilocne mpociaymmBaHus JEKIUM PEKOMEHIyeTCs
BBINOJIHUTH YIPAXKHEHUS, IPUBOAMMBIC B Ay TUTOPUH JJISI CAMOCTOSITEIILHON paboTHI.

Ilo xypcy mpeaycMOTpeHO IpoBeAeHuE J1a0OpaTOPHBIX 3aHATHUH, HA KOTOPBIX JAETCS
NPUKIAJHON CHCTEMaTU3MpPOBAHHBIA Marepuan. B xonme 3aHATHIl pa3duparoTcs TOTOBBIC
IIPOTrpaMMHBIE IPHIIOKEHHS U IPOBOJUTCS aHAIN3 UX (PYHKIMH CIIOKHOCTH, a TAKXKE IMPUBOAATCS
IpUMEpPBI Pa3pabOTKH MPOrpaMMHBIX NMpHIIoKeHHH. [locie 3aHATHST peKOMEHIyeTCsl BHIIIOJTHUTH
yHIpaXHEHUs!, IPUBOAMMBIE B ayJUTOPUU JIJIsl CAMOCTOSITEIbHON paboThI.

IIpu camocrosiTenbHON paboTe CTYAEHTOB HEOOXOIUMO H3Y4YUTh JIUTEPATYpY,
IIPUBEICHHYIO B IIEPEYHSIX BBILIE, JJI1 OCMBICICHNS BBOJUMBIX TOHATHH, aHAJIN3a PEIJIOKEHHBIX
MOJIX0/I0B U METOAOB pa3paboTku mporpamm. PaspabateiBasi pemieHre HOBOW 3a/laud, CTYICHT
JIOJDKEH YMEThb BbIOpaTh 3(QEKTHUBHBIC U HA/EXKHbIE CTPYKTYPbl JAaHHBIX Ul IPEICTaBICHUS
uH(popMaluu, 1ogo0paTh COOTBETCTBYIOIINE AJITOPUTMBI AJIs UX 00pabOTKH, y4ecTh ceu(UKyY
A3bIKa IPOrPAMMHUPOBAHMS, HA KOTOPOM OyJIeT BhINOIHEHA peann3auusi. CTyAeHT JOIKEH YMEThb
BBITIOJIHATh TECTUPOBAHHE W OTJIAJKy AJTOPUTMOB PEIICHHs 3a/ad C LENbI0 OOHAPYXKECHUS U
YCTpaHEHUs B HUX OLIMOOK.

BaxneimumM sTanoM Kypca SIBISETCS cCaMOCTOsITeNbHAs paboTa mo aucuuiiuHe. B
npolecce CaMOCTOATENbHON pPabOThl CTYAEHT MPUOOpPETaeT HaBbIK IPOBEACHUS aHAIN3a
3¢ (HEKTUBHOCTH aJITOPUTMOB.

Hcnonb3yroTcs akTUBHBIE, WHHOBALMOHHBIE OOpA30BaTEJIbHBIE TEXHOJIOIMH, KOTOpBIE
CHOCOOCTBYIOT Pa3BUTHIO OOLIEKYJIbTYPHBIX, OOLIENPO(ECCHOHANBHBIX KOMIETCHIUH H
poeCCHOHATBHBIX KOMITETESHIIHA 00yYarOIInXCsL:

® 1pobireMHOE 00yYeHHE;
pa3HOYpOBHEBOE OOyUEHUE;
MIPOEKTHBIE METO/IbI O0YUCHHUS;
HCCIIeI0BATENILCKUE METO/Ibl B O0YUCHHH;
o0y4yeHHe B COTpYAHUYECTBE (KOMaH (Hasl, FpyMIoBas paboTa);
MH(POPMAIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 3/0POBbsSI IPEIYCMOTPEHA OpraHu3alus
KOHCYJIbTAIlMi C NCIOJIb30BAaHUEM DJIEKTPOHHOM MOYTHI.

VY4eOHO-METONUECKUM 00ecTIeYeHHEM KypCOBOM paOOThI CTYJEHTOB SIBISIOTCS:

1. yueOHas nuTeparypa;

2. HOpMaTuBHbIE TOKyMeHThl BY 3a;

3. MeToinYecKue pa3paboTKH sl CTYICHTOB.

CamocrosiTenbHast paboTa CTyZACHTOB BKIIIOUYAET:

— o(opMIIEHHE UTOTOBOTO OTYETa (OSCHUTENHHON 3aIMCKH).

— aHaJIM3 HOPMATUBHO-METOIMYECKOM 0a3bl OpraHu3ally;

— aHaJIM3 HAay4YHBIX MMyOJIMKALMK 10 3apaHee OnpeeEHHON Teme;

— a”anu3 U 00paboTKy UHpOpMaLny;

— paboTy ¢ HayyHOH, y4eOHON U METOAMYECKON JIUTEPaTyPOH,

— pabota ¢ koHcniekTamu Jiekiuii, IbC.

Jlnist caMOCTOSATENNbHON pabOoThI MPEICTABIISETCS Ay AUTOPUS C KOMITBIOTEPOM H JIOCTYTIOM
B MIHTEpHET, K 371eKTpOHHO 6HOIMOTEKe By3a U K HH(OPMAIIMOHHO-CITPABOYHBIM CHCTEMAaM.
[Tepeuenp yueOGHO-METOANYECKOTO 00ECIIEUECHUS:

1. OcnoBHas obpa3oBarenbHas IpPOrpaMMa BBICHIET0 TPOPECCHOHATBLHOIO 00pa30BaHUs
beneparbHOTO TOCYIAPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEKICHHS
BhIcIero oOpa3oBanus «KybaHCKUit rocy1apCTBEHHBI YHUBEPCUTET» 110 HAIIPABICHHIO
MOJITOTOBKHU.



2. TlonoxeHue o MPOBEACHUH TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U POMEKYTOUHOM
aTTecTanuy B eiepaaIbHOM rocy1apcTBEHHOM OI0IKETHOM 00pa30BaTeIbHOM
yupexXJIeHUH BhIciero oopasobanus «KybaHckuil rocyjapcTBEHHBIN YHUBEPCUTETY.

3. OO6mue TpeOoBaHMA K TOCTPOCHHIO, COJACPKAHUIO, ODOPMIICHUIO U YTBEPKICHUIO
paboueii mporpaMMbl TUCHUIUTMHBI DeepaabHOro rocyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa BBICIIET0 MPO(PECCHOHATHHOTO 00pa30BaHMUS.

4. Meroanueckrue peKOMEHJAIUH 110 COAEP>KAaHUI0, O(POPMIICHUIO U PUMEHEHHUIO
00pa30oBaTeNbHBIX TEXHOJIIOTUH U OLIGHOYHBIX CPEJCTB B yUeOHOM IpoLecce,
OCHOBaHHOM Ha DeiepalibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe.

5. VYueOHbIi M1aH OCHOBHOW 00pa30BaTeNIbHON MPOTrPAMMBI IO HATIPABJICHUIO TOTOTOBKH.

6. denepanabHBII rOCYIapCTBEHHBI 00pa30BaTEIIbHBIN CTAHAAPT BBICIIETO
po(hecCHOHATLHOTO 00pa30BaHus MO HAMIPABICHUIO MTOATOTOBKH.

B ocBoeHuMH IUCHMIIIMHBI MHBAIWAAMU W JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyaJdbHas ydeOHas paboTa (KOHCYIbTALUH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

WunuBuayanbHble KOHCYJIbTALlMM 10 TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOLIMM MHAWBUYAIU3aLUU OOY4YE€HUS U YCTAHOBJIECHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXJy IpernojaBaTeieM U O00y4arollMMCs HMHBJIWJIOM WJIM JIMIOM C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

/. IlepeyeHb WHG(POPMANMOHHBIX TEXHOJIOIWH, MCHOJb3yeMbIX MPH

OCYyILECTBJIEHHMH 00Pa30BATEJIbHOI0 MPOIeCcCca MO JUCHUIINHE (MOTYJIIO)
7.1 Ilepeuyenb nHGOPMALMOHHO-KOMMYHHKAMOHHBIX TE€XHOJIOTHI

—IIpoBepka ToMalIHKUX 331aHUH U KOHCYJIbTUPOBAHHE TOCPEACTBOM 3JIEKTPOHHOM MOYTHI.
— Mcnonp3oBanue 3IIEKTPOHHBIX MTPE3CHTAIMNA TPY TPOBEICHUH JCKIIMOHHBIX 3aHSATHHA

— Cucrema MOODLE

— IIpoBepka nomalHuX 3aaHUi U KOHCYIbTHpoBaHue nocpeactsom JOUC Kyol'y

7.2 TlepeyeHb JMIEH3UOHHOTO W CBODOJHO PACHPOCTPAHSIEMOro NMPOrPaAMMHOIO
odecreyeHust

OpenOffice

Komnunstop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 wmu 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

OpeiimBopk Django

Firefox, mobas Bepcus

Putty, mobas Bepcus



Visual Studio Code, Bepcust 1.52+
Eclipse PHP Development Tools, Bepcust 2020-06+
[Tnarua Remote System Explorer (RSE) myst 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. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHne 1Mo JUCHUILTHHE (MOYJII0)

HaumenoBanue yueOHOW ayIUTOPUH, €€ OCHAILIEHHOCTh

No Bup pabdor
000pyIOBaHUEM M TEXHHUECKUMHU CPEJICTBAMU 00yUYEHUS
1. JlexuuoHHble 3aHATUS | AyauTopus, YKOMILIEKTOBaHHAasI CHealIn3upOBaHHON
MeOeNbI0 U TEXHUUYECKUMH CPeJICTBAMU 00yUYEeHHSI
2. JlaboparopHble 3aHATHS | AyAUTOpUS, YKOMILJIEKTOBaHHAasI CHeralIn3upOBaHHON
MeOenbl0 M TEXHHYECKUMHU  CpelcTBaMH  0OydeHwus,
KOMIIBIOTEPaMHU, IPOEKTOPOM, POrPaMMHBIM 00eCICUEHUEM
3. [TpakTnueckue 3aHsaTHS | AyAUTOpPHS, YKOMILUIEKTOBaHHAs CHeUaIn3upOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEJCTBAMH 00yUYEHUS
4. I'pynmoBeie Aypuropus, YKOMILUIEKTOBaHHAs CHeUaIn3upOBaHHON
(MHIMBUyaTbHBIC) MeOenpl0 M TEXHUYECKHMMHM  CpeACcTBaMH  OOyuyeHwus,
KOHCYJIbTAallu! KOMIIbIOTEPaMHU, MPOrpPaMMHBIM OOecliedeHueM
S5. Texkymuid  KOHTpOJb, | AyAUTOpPUS, YKOMIUIEKTOBAHHAs CHELUaIN3UPOBAHHON
IIPOMEXYTOYHAs MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
aTTecTauus KOMIIBIOTEpaMH, IPOrpaMMHBIM 00ecIIedeHHEM
6. CamocrosrenbHas Kabuner 11 camMocTOSTENbHONM  pabOThl, OCHAIIEHHBII
pabota KOMIIBIOTEPHON TEXHHMKOW C BO3MOXXHOCTBIO NOIKIIOYEHHS K

cetn «VHTEepHET»,IpOrpaMMOil HKPaHHOI'O YBEIUYEHUS U
00€CMEeYeHHbIN JOCTYNIOM B 3JEKTPOHHYI HH(OpPMaIMOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEPCUTETA.

IIpumeuanue: Konkperusanus ayaquropuii u ux ocHamenue onpeaensercs OIIOIL.



https://www.jetbrains.com/community/education/#classrooms

