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

1.1 Ilesb ocBOEHHU ST M CIHILIHHbI

OCHOBHOI1 LIETBIO JUCIHIUINHEL SBISIETCS H3YYEeHHE METOOB ONTHMH3AIMNA alTr OPHTMOB
PEIIeHN s MPHKITAIHbIX 3a7[ad, O3HAKOMJIEHHE ¢ YCIEITHBIMA IIPHMeEPaMH TaKHX ONMTHMH3AIIII, 1
(hopMHpOBaHHE Y CTYASHTOB HABKIKOB CO3/IaHH S BRICOKOKaUeCTBEHHBIX aTTOPHTMOB H ITPOrPaMM.

BocnHratebHOM 1eIbIo JUCIUIUINHEL SBISeTCS (OpMHpPOBaHHE Y CTYASHTOR HayqHOTO,
TBOPYECKOIr0 IIOJAXOJAa K OCBOGHHIO MaTeMaTHYECKHMX METOIOB, TEXHOJIOTHH pa3paboTKH
MPOrpaMMHOI0 OOecreueHHs; ITOHHMAaHHEe HMH Hepa3phbIBHOTO eJHHCTBAa HH(POPMATHKH H
MaTeMaTHKH.

Ot6op MaTepHalla OCHOBBIBAETCSI Ha HEOOXOJAUMOCTH O3HAKOMHTBL CTYJIEHTOB CO
CreyroIeil COBpeMeHHOI HayIHOIT HH(pOopMaIeii:

0 TOM, YTO aJTOPHTMBI SBIISIOTCSI MaTeMaTHYECKHMH 00beKTaMH U HX QyHAaMeHTaIbHBIE
CBOICTBA H3YYAIOTCSI MaTEMAaTHYECKHMH METOaMH

0 TOM, YTO JJISI PEIIEHN S 3a{a4l MOKET ObITh CKOHCTPYHPOBAHO MHOKECTBO allr OPHTMOB,
H OT 5(p¢eKTHBHOCTH aJITOPHTMOB 3aBHCHT KOHKYPEHTOCIIOCOOHOCTh HCIIONB3YIOINMX HX
TEXHHYECKHX YCTPOICTB;

0 COOTHOIMIEHHH Me KTy KITacCaMH alrOPHTMOB, H BIIMSIHHH 3TOT0 Ha I[eNTble OTPAaciIH HayKH
U MTPaKTHKH.

CozpepkaTeTbHOE  HAIlOMHEHHE  JUCIMIUIMHBL OOYCIIOBIEHO OOIMMMH  3afjadaMH
TIOATOTOBKH OaKaappa.

HayuHoii OCHOBOH IS IIOCTPOEHHMS IIPOrPaMMbl JAHHOH JUCIMIUIMHBI SBISIETCS
TE€OPETHKO-TIParMaTHYECKHIT ITOAX0] B OOYUYSHHH.

1.2 3amaun qUCIIHILIIHHBI

OCHOBHBIE 3ala4H JHUCIIHITIINHEI:

® O3HAKOMIIEHHE C MaTeMaTHUYeCKHMH MeTOJaMH, IIPHMEHSIeMBIMH JUIS aHalli3a
CIIO’KHOCTH aJlr OPHTMOB;

* pHOOpeTeHHEe HABBIKOB aHAIN3a CIIOKHOCTH alTOPHTMOB ¢ BETBIEHHSIMH, ITHKIaAMH,
PEKYPCHBHBIX aJIT OPHTMOB;

®  03HAKOMIIEHHE C MeTOJaMH OITTHMH3AI[HI aJlTOPHTMOB;

®  O3HAKOMIIeHHe ¢ KTaccaMi ciioxHocTH P, NP, NPC;

e pHOOpEeTeHHE HABBIKOB B HCIIONB30BAaHHH alTOPHTMOB perneHHsS NP-TmomHbIx
MpoOJIeEM B pa3IHYHBIX ITPHIIOKEHNSIX.

1.3 Mecro JHCHHINIHHLI (MOIYJIfA) B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMmbI

JuciirimiHa «AJITOPUTMEL U aHAIIM3 CIIOKHOCTH» OTHOCHTCS K «OO0A3aTeNbHASI YacTh»
Broka 1 «/IucuHIUmIHEL (MOZYIIH )» YY4eOHOIO IUIaHa.

BXomHBIMH 3HAaHUSAMH JJIS1 OCBOSHHS JaHHONH AMCIMIUIMHEL SBISTIOTCS 3HAHUS, YMEHHSA U
OIBIT, HAKOIUIEHHBLII CTYJEHTaMH B IIPOLlECCE HM3YYEHHS JOHCHHUIUIHHBL  «OCHOBHI
NIpOrpaMMHpOBaHHST», «MEeToIbl IIporpaMMHpPOBaHHA», «ODyHIaMEHTAIBHBIE HCKPETHBIE
MOZIEIIH».

1.4 IlepeveHnh NMIAHMPYEMbIX Pe3y/JbTATOB O0OYUeHHS M0 JUCIHHILINHE (MOIYJII0),
COOTHECEHHbIX ¢ IVIAHHPYeMbIMH Pe3YJIbTATAMH 0CBOEHH I 00PA30BATeNbLHOI MPOrPpaMMbI

WzydeHne pmaHHOR y4yeOHOIT MHUCIMMIUIMHEI HallpaBIeHO Ha (QOpPMHpOBaHHE Y
00YYAIOIIIXCS CIEAYIONIX KOMITETHIHIA:

YK-1 CrnocodeH oCcyIeCTBIATH MOMCK, KPHTHYECKHI AHAJIN3 H CHHTe3 HHQOPMAIHH,
NPHMEHSTH CHCTEMHBIH 0IX0/ VIS PellleHH A NOCTABJIEHHbIX 3229
HJ-1.YK-1 Ocyuwiecmeénsaem ROUCK HEOOX00UMOI UH@opmayuu, onupaics HaA

pe3yiismamst AHAU3A NOCMABIEHHOI 3a0ayl
3nams Cogpementvie 06beKMHO-OPUCHMUP OBAHH blE A3bIKLL NP O2P AMMUPOGAHUS



Yuems

Bnaoems

HJ[-2.VK-1

3Hams

Yuems

Bnaoems

Ienu 1 3a0auu npoEoOUMbBIX UCCNEO0EaHIL UL Pa3PaAbONOK
Memoowt u cpeocmea wnnanuposaHus U opaHU3AYUL  UCCAEO06AHULl 1
paspabomox

IIpogooums ananus ucnonHenus npeboeariiii
Bepugruppoeams cmpykmypy npozpammHozo kooa
Ipumensms menoosl AHANU3A HAYYHO-INeXHUYeCKOil UHpopmail

Ananuz  eozmosicnocmeil  peamusayuu  mpebogaHuii K - HPOZPAMMHOMY
obecneueniio

Paspabomxa, usmeHenue 1 CcO21ACOGaHIE APXUMEKIMYPbl  HPOZPAMMHOZO
obecneyenus ¢ CUCMEMHBIM AHAIUNIUKOM 1 APXUMEKINOPOM NPOPAMMHOZ20
obecneuens

Bepuguxayus ~ cmpyxmypst  npozpammuozo  kooa HC — ommuocumensHo
apxumexmypuvt HC u mpeboeanuii 3axazuuxa x HC

IIpogeoeriie mapkemiin206bIX 1CCNCO0BANLLL HAVYH O-TNeXHIUYeCKOil UHGopMaritl
Céop, obpabomka, ananuz u 06006ueHile NepedOEO2O OMeHecnEeHHO20 1
MENHCOVHAPOOHO20 ONBIMNA € COOMEEencneyoujeti obnacmit 1ucciedoeaniii
Iloozomoexa npeonoosicenuii 01 cocmaeneHus NWIAHOE8 U MemOOUYeCKUX
HpopamMm UCCRe008antil 1 paspabomox, HpaKmuyeckux pexomenoauyuii no
UCHONHEHIO UX Pe3VIbMaiog

JesmensHocmy, HanpaenenHas HA peuleriie 2a0ay aHAIUMYecKo20 Xapaxmepa,
Hpeononazaruux esibop 1 MHO2006pasiie akmyanbHsix cnocoboe peuleHis 3a0a

Botoupaem onmumaivHblil 6ApUAHM D eUieHUA 3A0aUl, APZyMeHMUpPya
C60il 6b100p
Cogpementvie 06beKMHO-OPUCHMUP OBAHH blE A3bIKLL P O2P AMMUPOEAHS
Ienu 1 3a0auu npoEoOUMbBIX UCCNEO0EaHIL UL Pa3PaAbONOK
Memoowr 1 cpedocmea nnavupoeauus U OpeaHU3AYULL UCCTEO06AHUIL U
paspabomox

Buipabamvieams eapuanmol peanuszaiui mpeboegariiii
IIpogooums oyenxy u 0bocHoBaH e PEKOMEHOYeMbIX PeuleHill
Bepuguyuposants cmpykmypy npozpammHozo kooa

Ipumensms memoosl AHANU3A HAYYHO-IMeXHUYecKoil UHpopmaryil

Oyenxka 1 co2nacoeaniie cpoxoe 6vlNONHeHUs NOCIAGIeHHbIX 3A0ay
Paspabomxa, usmeHenuie 1 CcO21ACOGAHIUE APXUMEKIMYPHL  HPOZPAMMHOZO
obecneyenus ¢ CUCTMEMHBIM AHATUNIUKOM 1 APXUMEKINOPOM HPOPAMMHOZ0
obecneuens

Oyenka u co2nacoeaiie cpoxoe 6blNOIHeH s NOCIAGIeHHbIX 3a0ay
Bepuguxayus  cmpyxmyput  npozpammuoco  xooa HC — ommuocumensho
apxumexmypuvt HC u mpeboeanuii 3axaszuuxa x HC

IIpogedeniie mapkremur 206b1X 1CCACO0BAH L HAVYH O-NeXHUYecKoil UHGopMatiLl
Céop, obpabomka, ananuz u 060b6ueHlle Neped0EO20 OMeHecHEeHHO20 1
MENHCOVHapOOHO20 ONBIMA € COOMEenicmeyioujeti obaacmit ucciedoeaniii
Ilooeomoexa npeonosicenuii 0 cocmaeneHus NWIAHOE8 U MemOOUYeCKIUX
HpopamMm UCCReO08anuil 1 paspabomox, Hpaxmudeckux pexomenoauii no
UCHONHEHLIO UX Pe3YIbIanoe

JesmenvHocmy, HanpaenenHas Ha peuleHiie 3a0ay AHAIUMUYecK020 Xapaxmepa,
Hpeononazarnuux eslbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0a



OIIK-1 Cnocoben npumenams @OyHOaMeHMAIbHble 3HAHUA, NOJYYEHHble 6 0daacmu
Mamemamuieckux u (UiH) ecmecmeeHHbIX HAYK, U UCHONb306aAmMb UX 6
npogeccuoHaibHoIl deamelbHOCmU

HJ[-1.01IK-1 Ipumensem @ynoamenmaivHsole 3HAHUA, NOJYUEHHble 6 o0daacmu

Mamemamuyeckux u (Win) ecmecmeéeHHLIX HAYK NpU NOCHIP OeHUU
Modeeil 6 3a0aHHOI npedMemnoll odaacmu
3name Teopus 6a3 dannvix
Memoowr ananuza u 0b60bugeriss 0MmeyecneeHH o020 U MEXCOYHAPOOHO20 ONbINId 6
coomeemcmeyiougeii 0bnacmii tccaedoeaHii
Memoowst npoeedenus sxcnepumenmoe u Habawooenilil, 06obujens 1 0bpabonxi
uHpopmayu

Vmems Ilpoeooums anames ucnonHenus mpeboearii
Hcenonvzoeams — cywecmeyowjue — munoevie  peuienus U ulabioHw
HPOeKMUPOBAHUSL NPOSP AMMHO20 0becneyeHiis
Iptmensms memoosl aHaNU3a HAYYHO-THEeXHUYeCKOil uHpopmail

Bnaoems Ananuz  eozsmodxcnocmeil  peanusayuil - mpebogaHUil K HPOZPAMMHOMY
obecneuentiio
Coenacoeanuie  mpeboeanuii  x  npospammHomy  obecneuenuio ¢
3QUHIePeCcOBAHH bIMIL CLOPOH aMil
IIpoexmupoeanie cmpyxmyp OanHvix
Céop, obpabomxa, ananuz 1 0b60bujeHue pe3yIbmMamoe 3SKCHePUMEHMOoE 1
uccnedoeanii € coomeemcemeyoujeii obuacni 3HaHuil
Heamenvrocms, HANPAGIeHHAS HA peuleHile 300ay AHWIUMLYecK020 Xapaxmepa,
NpPeononazaruux estbop 1 MHO2000pasiie aKmyansH vl cROcoboe peutenis 3a0a4

HJ[-2.01IK-1 Ipumernsem @ynoamenmaivHsle 3HAHUA, NOAYUEHHble 6 o0daacmu
Mamemamuyeckux U (Win) ecnecmeéeHHbIX HAYK Npu 6b100pe Memoo 06
penieHus 3a0ai np ogheccuoHAbHOIL deamenbHoCHu

3nams Teopus 6as oannvix

Memoowr ananuza u 060buertiss oMmevecn8eHH 020 1 MEXCOYHAPOOHO20 ONbINIA 8
coomeemcmaeyiougeii 0baacmil tccnedoeaHil

Memoowt npoeedenus sxcnepumenmoe u Habawoodenilil, 06obujers u 0bpabomxu
uHpopmaru

Vmems Ilpoeooums anamiz ucnonHenus mpeboeartiii
IIpogooums oyenxy u 0bocHoBaH e PEKOMEHOYeMbIX PeuleHill
Hcenonvzoeams — cywecmeyowjue — munoevie  peuienus U ulabnoHb
HPOCKMUPOBAHUSL NPOSP AMMH 020 0becneyeHiis
Ipumensms menoosl AHAIU3A HAYYHO-NEeXHUYeCKoil UHpopmarLitl

Bnaoenw Anamuz  eozmozicnocmeil  peamusayuu  mpeboeaHuil K - NPOPAMMHOMY
obecneyeniiio
Oyenxa epemenit 1 mpyooemxocmil peanzayuu mpeboeaniiii X npozpamMmHOMy
obecneyeniito

Céop, obpabomxa, ananuz i 060bujeHue pe3yIbManmoe 3SKCHepUMeHMoe 1
uccnedoeanlii @ coomeemcmeyioujeti obaacmil 3Hanuil

Ilooeomoexa npeonodicenuii 01 cocnmaeneHus NWIAHOE 1 MenoOUYeCKUX
HpOopamMm UCCIeO08anUil 1 paspabomox, Hpaxmuyeckux pexomeHoauuii no
LUCHONHEHLIO UX Pe3VTbmManos



JeamenvHocms, HanpaeneHHas Ha peuleriie 3a0ay AHAIMUYeCcK020 Xapakniepa,
Hpeononazaruix estbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0ay

OIIK-2  Cnocobex npumeHAms co6peMeHHbII MamemMamuiecKuii annapam, c6A3aHHbBLIL C
npoekmuposanuem, pazpadomkoil, peanuzayueil U OUYEHKOU Kauecmeda
NP 0Zp AMMHBIX 1P 00YKHI06 U NP 02D AMMHBIX KOMNJIEKCO6 6 P A3/IUYHLIX 001ACHAX
yejl06 euecKoil 0eameisHoCmu
HJ[-1.0IIK-2 Cnocobden npumeHAms CUCMEMHBIL NO0X00 K AHAAU3Y NpeoOMemHOoi
(npobdnemroit) odnacmu, eviaeieHu0 mpevosanuii Kk HC
3namsp Memooonozuu  paspabomxu npocpammuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Ienu 1 3a0auit NPoEOOUMbBIX UCCNEO0EaH L 1L Pa3PaAboOmoK
Memoow npoeedenus sxcnepumenmoe u Habawoodenitil, 06obugeris 1 0bpabomxil
uHpopmayutl
Vmems Ilpoeooums anamez ucnonnenus mpeboearniil
Hcenonvzoeams — cywecmeyowjue  munogvle  peuleus U ulabnoHvl
HPOCKMUPOBAHUSL NPOSP AMMH 020 0becneyeHiis
Bnadems Ananuz  eozmocicnocmeil  peamusayuii  mpeboeaHuii K - NPOZPAMMHOMY
obecneueniiio
Coenacoeartiie mpeboeaniii K HNpODAMMHOMY obecneuentiio c
3aUHNEPeCcO8AHH bIMLL CHLOPOH aMiL
Paspabomxa, usmeHenue 1 co2ldco8aHie apXUmMexmypsl HpPOZPAMMHOZO
obecneyenus ¢ CUCTMEMHBIM AHAIUMUKOM U APXUMEKINOPOM NPOZPAMMHO20
obecneuenus
Ilpoexmupoeariie cmpykmyp OanHvix
P aspabomxa cmpyxmypst npozpammuozo kooa HC
Céop, obpabomxa, ananuz 1 0bobujeHue pe3yrbmMamos 3KCHepPUMeHMOoE 1
uccnedoearlii @ cooneemcmaeyiougeii obaacmil 3Hanuil
JlesmenvHocmy, HanpaenenHAas HA peuleHle 3a0ay AHAIUNMUYecKo20 Xapaxmepa,
Hpeononazaruux eslbop 1 MHO2006pasiie axmyanbHsx cnocoboe peuleHiis 3a0ay
HJ[-2.01IK-2 Ipumernsem coépemeHHbll. MameMamuyecKuili annapam  npu
nocmpoenuu moldeseil 6 PA3IUYHBIX 00J1ACMAX  1e/l06 eUeCcKOo
deameibHOCmU
3namsp Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMUEHbIX  Cpeocme  pazpabomkii
HPOPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie
Memooonoauu paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Teopus 6as oannvix
Ienu 1 3a0aui NpoEOOUMBIX UCCNEO0EAHIL UL PA3PABONOK
Memoowst npoeedenus sxcnepumenmoe u Habnoodeniiil, 0bobujeris 1 0bpabomxi
uHpopmarul
Ymems Beipabamvieams eapuanmot peanuzayuil mpeboeariiii
Henonvzoeams  cywjecmeyowjue — munogvie  peuienus iU ulabnoHwv
HPOEKMUPOBAHUSL NPOSPAMMHO20 0becneyeHiis
Bnadems Ananuz  eozmosxcnocmeil  peamusayutt  mpebogaHuii K - HPOPAMMHOMY

obecneueHuo



HJ/[-3.0IIK-2

3Hams

VYuems

Bnaoems

H/[-4.0IIK-2

3Hams

Paspabomxa, usmeHenuie 1 CcO21ACOGAHIUE APXUMEKIMYPHL  HPOZPAMMHOZO
obecneyenus ¢ CUCTEMHBIM AHATUNUKOM 1l APXUMEKINOPOM HPOPAMMHOZ0
obecneyenus

IIpoexmupogantie cmpyKmyp OaHHbIX

Paspabomxa cmpyxmypst npozpammuozo xooa HC

Céop, obpabomxa, ananuz 1 0b6obujeHue pe3yIbmamos 3KCHepPUMEHMOoE 1
uccnedoearui 6 coonigemcemaeyioujeii obaacmil 3HaHuil

Jesamenvnocms, HanpaenenHas Ha peuleriie 3a0ay AHAIUMUYEcKo20 Xapaxmepa,
Hpeononazarnuux eslbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0a

Apeymenmupoéaro npumenaem Memoont npOeKmMupo6anu,
pazpad omKu U peanu3ayuu npozpamMmHbIX HPOOYKHOE U NP 0P AMMHBIX
KOMNJIEKCO6 6 P @3IUUHBIX 00J1ACAX 1el06 eUeCKOl desmelbHoCmu
Bosmooicnocmu cywecmeyiougeti np o2p aMMmH O-1exHU4ecKoll apXumexnypsl
Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMUEHbIX  Cpeocme  pazpabomkii
NPOSPAMMHBIX NPOOYKINO0E, MEeXHIUYeCKUX cpeocnie
Memoodonoeuu paspabomxu npozpammuozo obecneyenus U MeXHONO2ULL
PO AMMUPOBAHUS
Azvixu npozpammuposantis u pabonivl ¢ bazamu OaHHbIX
Huempymenmot u memoost npoexmuposanus u ouzaiina HC
I]enu 1 3a0auit NPoEOOUMBIX UCCACO0EAH1IL UL PA3PaAbOmMOoK
Memoowr u cpeocmea nnanupoeanus U OpeaHU3AYUU  UCCTe008AHUIL U
paspabomox
Memoowvt npoeedenus sxcnepumenmoe u Habawoodenilil, 06obujers u 0bpabomxu
uHpopmaru

Buipabamvieams eapuanmel peanuzaijui mpeboeariiii

Hcenonvzoeams — cywjecmeyiowjue  munogvie  peuienus U ulabnoHb
HPOEKMUPOBAHUL NPOSPAMMHO20 0becneyeHiis

Bepugrupipoeams cmpykmypy npozpammHozo kooa

Paspabomxa, usmenenue 1w coz2idcogaHie apXumexmypsvl HpPOZPAMMHOZ0
obecneyenus ¢ CUCMEMHBIM AHAIUNMUKOM 1 APXUMEKINOPOM NPOPAMMHOZ20
obecneyenus

Paspabomxa cmpyxmypwt npoepammuozo kooa HC

Bepuguxayus  cmpyxmyput  npozpammuozo  xooa HC — ommuocumensHo
apxumexmypuvt HC u mpeboeanuii 3axazuuxa x HC

Céop, obpabomxa, ananuz 1 0b6obujeHue pe3yIbmamos 3KCHepPUMEHMOoE 1
uccnedoearui 6 coonigemcemaeyioujeii obaacmil 3HaHuil

JesmenvHocmy, HanpaenenHas Ha peuleHiie 3a0ay AHAIUMUYecK020 Xapaxmepa,
Hpeononazarnuux eslbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0a

Hcnonszyem uHcmpymeHmauibHble, NPOPAMMHbIE U ANNAD AIMHbLLE
cpedcmea  UMeEPeHUIl 011 OUEHKU Kauecmea npozpammHozo
obdecneuenusn

Bosmoocnocmu COGPEMEHHBIX Il HepPCHEeKMIUGHbIX cpedcme pa3pa6omm;

NPO2P AMMHBIX NPOOYKNIOE, MeXHUYeCKUX CPeocme

Memooonoaui pa;pa6omm; HpocpaMmHoco O6€Cﬂ€‘f€Hu}I 1 exHojJdocul

NPO 2D AMMUPOBAHLA

Asviku npozp ammupoeanus i pabomol ¢ bazamu OAHHBIX

Hucmpymenmut 11 Memoost eepuguraiuii Cmpyxnmypst HpOo2pamMmMHO20 Kooa



Memoowst npoeedenus sxcnepumenmoe u Habnoodeniiil, 0bobugenis 1 0bpabomxi
uHpopmayl

Ymems Hcenonvzoeams — cywecmeyowjue  munoevie  peuienus U UlabnoHb
HPOeKMUPOBAHUSL NPOSP AMMHO20 0becneyeHiis
Bepugruppoeams cmpykmypy npozpammHozo kooa
Ipumensms menoosl AHANU3A HAYYHO-INeXHUYeCKOil UHpopmail

Bnaoems Paspabomxa, usmenenue u cozracoeauile apXumexmypvl HpOZPAMMHO20
obecneuenus ¢ CUCHIEMHBIM AHAWILUNIKOM 1 GPXUNEKNIOPOM NPO2PAMMHO20
obecneyeHs

Ipoexmupoeanue u ouzaiin HC

P aspabomxa cmpyxmypst npozpammuozo kooa HC

JesmenvHocmy, HanpaenenHAs HA peuleHiie 3a0ay AHAUMUYecKo20 xapaxmepa,
Hpeononazarnuux eslbop 1 MHo2006pasiie axkmyanbHsx cnocoboe peuleHiis 3a0ay

2. CTpyKTypa H coJiepKaHUe JUCHUIIIHHBI

2.1 PacnpeaesieHHe TPYA0EMKOCTH JUCHHILTHHBI 10 BHAAM padoT

OO0r1mas TpyI0EMKOCTh JHCIIUIUIMHBI COCTABILSIET 3 3a4. ef1. (108 yacoB), HX pacIipelielieHHe
10 BHJIaM paboT IPeiCTaBIeHO B TaOIIHIlE

CemectpbI
Bu yueoHoii padoThbl Besrn (JachbI)
MacoB —
KonrakTHas padoTa, B TOM YHCJIE: 722 | 72,2
Ay/MTOpHBIE 3aHATHSA (BCEro): 68 68
3aHATH A JIEKI[HOHHOTO THIIA 34 34
JlaGopaTopHBIE 3aHITHS 34 34
3aHATHSA CEMHHAPCKOIO THIIA (CEMHHAPHI,
IIPAKTHYECKIE 3aH ATHSI)
HHast KOHTAaKTHAfA padoTa: 4,2 42
KoHTtpoms camocTtosrensHoi paborsl (KCP) 4 i
[Ipomesxyrounas arrecrarsg (MKP) 0,2 0,2
CamMocrtosiTe/ibHasl padoTa, B TOM YHcJe: 358 | 358
[IpopaboTka yueGHOTr0 (TEOPETHYECKOTO) 10 i
MarepHana
BrmionHeHne HHANBHAY ATTbHBIX 3aQaHHI 20 20
(TIOATOTOBKA COOOIIEHHH, ITPE3eHTaIIHI )
[ToaroToBka K TEKYIIEMY KOHTPOIIIO 5,8 5.8
KoHTtpo.ib:
[loAroToBKa K 5K3aMeHY
Yyac. 108 0
B TOM 4HCJIe
O01mas TPpYA0eMKOCTh KOHTAKTHAasA 72,2 0
padoTa
3a4. ] 3

2.2 CTpyKTYpa JHCHHILIHHbI
PacripenieneHne BHI0OB y4eOHOH paboTHl H HX TPYZAOEMKOCTH IO Pa3feilaM JH CIIHIUINHEI.




Pasens! (TeMbl) JUCIHITIHHEL, H3y4YaeMbIe B 4 ceMecTpe

Ko/I'iecTR0 1AC0B
Bueayn
Ne HanmeHoRaHHe P az1e/10B (TeM) Béero AymaropHas padora mo}:ma
padora
Ja 3 JIP CPC
1 ) 3 4 5 6 7
1. | OCHOBHBIE TOHSTHS CIIOKHOCTH aJITOPHTMOB 6 2 2 2
2. | MeTojpl OlIEHKH CIIOKHOCTH aJlTOPHTMOB 6 2 2 2
OrieHKa CIIOHOCTH IIMKITHYECKHX aJITOPUTMOB
3 6 2 2 2
tHma for
OrleHKa CITOHOCTH IIMKITHYECKUX aJITOPUTMOB
4. . 6 2 2 2
(while, repeat)
5. | AHann3 CI0KHOCTH PEKYPCHUBHBIX allTOPHTMOB 8 2 4 2
6 Master theorem ¥ aHaJIM3 aJT OPUTMOB THITA 6 ’ > )
" | «pas3gestii U BIacTBYil»
7 AHanuz arropuTMa Xoapa «ObICTPOit N 2 4 2
COPTHPOBKH»
8. | BeIcTpBIe alTOPHTMBI MATPUYHOTO YMHOKEHHS. 8 2 e 2
9. | KmacceI cimoxkHocTH 3agau. Kmacc NP. 4 2 2
10. | CrnoxHOCTh 3aJ1auH « BEITOITHHMOCTE». 6 2 2 2
11. | IIpoGrema P =? NP. 4 2 2
12. | Bagau SKCIIOHEHI[HAILHOM CIIOKHOCTH. 6 2 2 2
13, OnHocTopoHHHE (PYHKIMH H CTIOKHOCTD 6 5 ) ’
aJIT OPHTMOB
14. | Asmopurm RSA 6 2 2 2
15. | IlocrpoeHue U Hcrosb30BaHne Xereil, SHA256 6 2 2 2
16. | AropHTMBI MOIYTISIDHOM apH(pMeTHKH 6 2 2 2
17, 3¢ PeKTHBHBIE T OPHTMEI JIEKOMIIO3HITHH H 5.8 > 3.8
OTTTHMH3AIHH
NTOI'O mo pasgesam JiCHHILIHHbI 103,8 34 34 35,8
Konrpons camoctosrensHon paboTsl (KCP) 4
[IpomexytoyHas artectaims (MKP) 0,2
[ToAroToBKa K TEKYIEMY KOHTPOIO
O0mAs TPYA0EMKOCTD MO0 JHCIHILTHHE 108

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnuA/cemunapst, JIP — nabopamopuvie 3anamui, CPC —
camMocmoameNbHAA paboma cnyoeHma

2.3 Cogep:xanue pasiesioB (TeM) THCIHIIMHDBI

2.3.1 3aHATHA JEeKIIHOHHOI 0 THIIA

PDopma
Ne HanMmeHoEBaHHe P aze/1a (TeMbI) Cogep:xaHie pazaena (TeMbI) TERYINEro
KOHT] 011
1 2 3 4
TToHATHA BpeMeHHOH H eMKOCTHOH JTOKHOCTH AlITOPHTMA.

: OCHOBHBIE TTOHSTHS CoKHOCTE BXOAHBIX (HCXOHBIX) JaHHBIX. MHHHMATEHAS T

CIIOKHOCTH aJIrOpIITMOB CNOHOCTE, MAKCHMANILEHAA CTIOKHOCTE, CPETHAA

C10AKHOCTD. IIpHHAThIE 0603Ha HHI.

) METOIBI OLEHKH CIIOKHOCTH VOpaRmswoLHi rpad l'IpOfpaMMbI, €r0 IOCTPOEHHE 110 T
2. TeKCTy MpoIpaMMbL CBoIHCTBa yIIpaBILIOIIero rpada

aJIr OPUTMOB (rpadya mepegadH yripaeieHH:s1). OlLleHKa CIOKHOCTH AT




dopma

Ne HanmeHoEBaHHe P az1e/1a (TeMbI) Cogep:xaHie pazaesia (TeMbI) TERYIUEro
KOHTPOJIA
1 2 3 4
TpadoB — MPOCTBIX LieMeH H JiepeBbeB (ATTOPHT MBI C
BETRITEHHsAMH).
OueHKa CIIOKHOCTH Ouey]{a CINOXHOCTH AITOPHTMOB, COAEPKAIITHY ITHKIIbI T
3 IGIKITIYECKIX AT OPHTMOB THIA for (¢ H3BeCTHLIM YHCTIOM HCTIOTHEHHH Tela LHKIIA).
MeTtoas! BEIROAA (JOPMYIT UL (PYHKITHH CITOMKHOCTH.
triia for AHATH3 OPOCTEHIIHX ATOPHTMOB COPTHPOBKH.
OI.[EHKa CIIOKHOCTH OI_IeHRﬂ (.“J'IO}KHOC'IH ANTOPHTMOB, COAEPIKAITHY ITHKIIBI T
4 IKITIYECKIX AT OPHTMOB THIA while H repeat (¢ HeH3BeCTHLIM 3apaHee THCTOM
) HCIIONMHeHHH Tea LKA ). MeToakl BeBoAa (opMyIT I
(Whilt‘, repeat) ()WHKITHH ClTo3KHOCTH. IIpHMephbl aHaIH3a ATITOPHT MOB.
ITocTpoeHHe (YHKITHOHATLHBIX YPaBHEHHEH [T OLIeHKH T
CIIOZKHOCTH pPeKypCHBHBIX allTOPHTMOB (ciy4al rmHHeHHoH
5 AHaIH3 CIOXKHOCTH pexypcHH). IIpHMep IT0CTPOeHHS (YHKIHOHATHLHOTO
’ PEKYPCHBHBIX alIr OPHTMOB YpaBHeHHA H ero pelieHHs. IlocTpoeHHe
()YHKITHOHATEHBIX YPaBHeHHH IS clTyiaeB HelTHHeHHOH
PEeKYpPCHH H KOCBEHHOH peKyPCHH.
Teopema 06 acHMITTOTHeCKOM I10BeJeHHH (YHKIHH T
Master theorem m aHam3 CIOKHOCTH PeKypPCHBHOTO aTTOPHTMA B 3aBHCHMOCTH OT
6. AT OPUTMOB THITA «Pa3IeNIsi MapaMeTpoB pa30HeHH:A JaHHLIX H KOTHIeCTBA
H BIACTBYi» BO3HHKAIOUTHX MoA3a4a4. IIpHMepbI IIPHMEHEHH TeOpeMbl
JUTS1 Pa3THYHBIX BHAOR (JYHKIHOHANEHBIX VPaBHeHHH.
ITocTpoeHHe (HYHKITHOHATILHOTO YPaBHEHH: A OLIEHKH T
7 Anannz aJlroOpHTMa Xoapa CIOKHOCTH ATITOPHTMa SHTOHH X oapa H JeTalbHbE
’ « 6BICTp0ﬁ COpTI’[pOBIqI» AHATIH3 BAPHAHTOR €T0 PEIEHHA. CorlocTaBJieHHe
pesyiLTaToB ¢ Master theorem.
AnropurM @. ITlTpacceHa NepeMHOKEHHA MaTPHLL, aHATTH3 T
€ro CI0XKHOCTH. ObiIasi MpodiieMa OLIEHKH CIOKHOCTH
3 BBICprIe aJITOPHTMEL repeMHOXKeHHs MATPHIL. VIIyullleHHe pellleHH
X MAaTPHYHOTO YMHOKEHH A1, (KormepcMHT H Jip. ). MeToAbI OIITHMH3ALIHH ATITOPHTMOB.
ATTOpHTM IepeMHOKeHHA AMHHHBIX LeNbIX THCEN.
ATTOpHTM BO3Bé€/I€HH:I LIeJIor0 B GONIBIITYIO CTeMeHb.
3amatH H ATTOPHTMBI, HX pellarolHe. IloHaTHe T
CITOKHOCTH 3aJa4H. 3aatH [OHHOMHAILHOH ClTOKHOCTH,
9 Knaccel cl1oXHOCTH 3aJay. 3a/"H YKCIIOHEHIMATLHOH CI0KHOCTH.
’ Kmace NP. HeneTepMHHHpOBaHHbIE BbIMHCIeHH:. Knace 3agad,
pelllaeMbIX 3a ITOTHHOMHAJILHO€ BpeMs
HeJleTep MHHHPOBAHHBIMH BbIMHCITHT eMIMH.
3amada IMPoBepKH BEITOTHHMOCTH GysIeBoH (yHKIIHH, T
CIIOKHOCTD 332Ul 3aJaHHOH ()opMyJI0H B KOHBHOHKTHBHOH HOp MATTLHOH
10. (hopme. 3aBHCHMOCTD OLIEHKH CJTO;KHOCTH &ITOPHTMa OT
«BBITIOTHIMOCTB ». pazMepa JH3LIOHKTA. HICrIoNb30BaHHe TIPHHITHITA
pezomtoliH. Teopema C. Kyka.
OGcy:xaeHHe HepellleHHOH MpoGieMbI CORITAJeHH (HITH T
HECOBMAJeHH:) KIIaCCOB 3a/a IMOIHHO MHATLHOH
11. | [IpoGmnema P =7 NP. CII0KHOCTH H Kiacca NP. BIIHsHHe pelleHHs 3Toi
npo@eMbI Ha KOMITbIOTEPHbIE HAYKH H Ha BaxKHeHIIHe
TIPHIT OZKEHHSI.
3aMauH SKCIIOHEHI[HATTBHOM 3aja4H, pelllaeMble B HacTOsAIIIee BpeMsI I1ep eS opHbIMH T
12 AITOPHTMAMH, HX CI10:KHOCTb. HeKoTopble anropHTMBI Ha
CIIOKHOCTH. rpad ax (H3oMopdH3M moarpady H 1p.)
ANropHTMBI, BEMHCISIOLTHE 2HAYeHHA QYHIIRE, H T
AT OPHTMBI. BEMHCIIIOIIHE 3HAMeHHs oGpaTHBIH
13 OI[HOCTOpOHI—HIe (byHKI_HII-I u (yHKapH. CooTHOIIeHHe HX CTOKHOCTH. IIoHATHE
" | CITOKHOCTE AT OPHTMOB ofHOcTOpoHHeH (yHKIHH. IT3BecTHbIe IPHMephI
OJHOCTOPOHHHX (YHIIRI. 3a]a4a BEEHCIeHHA
JHCKpETHOTO JIoTapH(Ma.
IIpHMeHeHHe OHOCTOPOHHHX (YHKIIHI B 3afadax T
14. | Amropurm RSA KPHIITOTPa()HH C OTKPAITBIM KITI0U0M. ATITOpHTM PHBecTa-
ITamppa-Aanemada. CTaHTapThI NH(POBAHHA JaHHBIX.
TTOCTPOEHHE H HCIIONb30BAHHE IIpHMeHeHHEe TEOPHH CI10AKHOCTH IrOPHTMOB K T
15. % MOCTPOeHHIO KPHITTOrpa HIeckHX Xelle. ANropHTM
xemmei, SHA256 SHA256. IToctpoeHHe QTOKHIEHH.
AT OPHTMbI MOZYTISPHOIT MareMaTHIeCKHe 0CHOBBI H3BECTHBIX aTTOPHTMOB PaGoThI T
16. € 0JHOCTOPOHHHMH (GyHKITHAMH. CpaBHEHHS.
aqu)MeTIH{H MyNbTHITTHKaTHBHOE 08paTHoe. CHCTeMa 0CTaTOMHBIX




dopma

Ne HanmeHoEBaHHe P az1e/1a (TeMbI) Cogep:xaHie pazaesia (TeMbI) TERYIUEro
KOHT] 0711
1 2 3 4

K1acco. Kuratickasi TeopeMa 06 ocTaTkax. MeToAbl H
AITOPHT MBI pa3iesieHHs CeKpeTa.
ANTOpHTMEI JEKOMITO3HIIHH H OITTHMH3aLHH, T
3(() eKTHBHBIE C TOUKH 3PeHHsI BpeMeHH BhIIOMHEHHS.
ATTOpHTM ITOCTPOE€HHA AHarpaMMbI BopoHoro. AJTOpHTM
pellieHHs 3a4a4dH JTHHeHHOro NporpaMMHp OB AHH: —
CHMITUTEKC-MeTOZ.

B¢ peKTHBHEIE AT OPUTMEI
17. | IEKOMITO3HIIHH H
OITTHIMH3AITFIH

Ipumeyarue: JIP — omyem/Bauuma nabopanioptoii pabonist, KII - estnonteHue Kypcogozo npoekiida, KP - Kypcoeoii
pabont, PI3 - pacyemHo-epagudeckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposeanie, P3 — peuiertie 3adau.

2.3.2 3aHATHSA CeMHHAPCKOT0 THIIA

He mpeycMOTpEHBI.

2.3.3 J/IadopaTopHble 3aHATHA

dopma
Ne HanmeHoEBaHHe P az1e/1a (TeMbI) HanmeHoeRaHHe J1a00pAT 0OPHBIX padoT TERYIUEro
KOHTPOJH

1 2 3 4
| OCHOBHEIE ITOHATHS ITocTpoeHHe MHHHMAIEHBIX, MAKCHMAIBHELX H CPETHHX P

CJIO’KHOCTH aJIT ODHTMOB SLIEHOK CHOMHOETH

MeTobl OLIEHKH CIIOXKHOCTH JIP
2 AHATH3 CJIOKHOCTH TeMEHTAPHBIX ATITOPHTMOB ANreGphl

aJI'OPHTMOB

OI1leHKa CIIOKHOCTH JIP
3. IMHKIIMYECKHX aJIl OPHTMOB AHaIH3 ANTOPHTMA COPTHPOBKH

tHra for

OIlleHKa CIIOKHOCTH JIP
4. IMHKIIMYECKHX aJIr OpHTMOB AHarmH3 aNropHTMa ITOHCKA

(while, repeat)

AHaIH3 CIIOKHOCTH . JIP
5: ITocTpoeHHe H AHAIH? (YHKITHOHATBHBIX YPABHEHHH

PEKYPCHBHBIX aJIl ODHTMOB

Master theorem u aHami3 P
6. aJll'OPUTMOB THIIA «Pa3cll 1% AHAaIMH3 aCHMITTOTHYECKOH CJTOKHOCTH alITOPHTMOB

U BIIACTBYI»

AHanuz anropuTMa Xoapa . JIP
7. . Anamiz anropHTMa GbICTPOH COPTHPORKH

«OBICTPOH COPTHPOBKH »

BricTphle aqropHTMEI JIP
8. p p Amnamis anropurMa Il TpacceHa

MATPHYHOI'0 YMHOMXKCHH A,

CII0XHOCTD 3aaun JIP
9. AHami? 3a1a4H « BBIIQMHHMOCTE — 2»

« BBITTOTTHHMOCTB ».

3aayn SKCITOHEHI[HATBHOMI P
10. al HIL Anamiz 3aga4H «I13oMopdH3M Ipador»

CIIOKHOCTH.

OnHocTopoHHHE QYHKIMH H . JIP
11. AHamH? oHOCTOPOHHEH (PYHIIRH

CIIOZKHOCTE aJI'OPHTMOB
12. | Aimropurm RSA Awnanuz anropurma RSA JIP

IToct POCHHE H HCIIOIIb30BaHIIC JIP
13. 5 AHaH3 aIropHTMA IMOCTPOEHH Xella

xerreit, SHA256

AT OpHTMBI MOZYIISIPHOM JIp
14. P ap AHAIH3 aTTOPHT MOB pa3eJIeHHA ceKpeTa

apHpMeTHKH




Hpumeyanue: JIP — omueni/3aupmia aabopamoproti pabomwt, PI3 - pacyemuo-2paguiveckozo zadanusa, P -
Hamicaniie pegepama, 3 - 3cce, K - konnoxeuvm, T — mecmupoeariie, P3 — petertie 3a0ad.

2.3.4 IlpumMepHas TeMATHKA KYPCOBBIX PA0OT (IIPOEKTOB)
He npexycMotpeHo.

2.4 IlepevyeHb YUeOHO-MeTOHIECKOT0 oOecledeHHA JJIA CAMOCTOATEIbHOI padoThI
00YYAIOIIHXCA N0 JUCI[HILIHHE (MOIYJ/II0)

[lepeueHp yueOGHO-METOMHYECKOTO 00eCIIeYeHHS JUCI[HIUTHHEI
No Bug CPC T1O BBITIOJTHEHHIO CAMOCTOSTENBHOM paboThI
1 2 3
1 H3yueHHne Meroamueckie yKazaHHS IO OpraHH3al[i CaMOCTOSTEIbHOH
TEOPETHYECKOT O paboTHI CTYJIEHTOB, YTBEPKIEHHBIE Kaderpoii
MaTepHana HH(} OPMAIHOHHBIX TeXHOIOrHiL, mporokorn Nel ot 30.08.2019
2 Perenne 3amau MeTtoauueckie yKazaHHS IO OpraHH3alli CaMOCTOSTEIbHOH
paboTh CTYJIEHTOB, YTBEPKIEHHBIE Kaderpoii
HH}b OPMAITHOHHBIX TeXHOIOrHit, mporokorn Nel ot 30.08.2019

YueOHO-MeTOMUYECKHE MaTepHabl I CaMOCTOSTEIBbHOH PaldoThl OOYYAIOIMXCS M3
YHCIIa HHBAHMIOB U JIHI] ¢ OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 370poBbs (OB 3) IMpe1ocTaBIIsIoTCs
B (hopMax, aJalTHPOBAHHBIX K OrPAaHHYEHHSIM HX 3I0POBbS H BOCTIPHSTHS HH(bOPMAIIHH:

JI71s1 1THIL ¢ HapyIIeHH SIMH 3PEHHS:

— B ITe4aTHOH (hopMe YBETHUEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayanodaiinia,

— B MeyaTHOI ¢opme Ha s3bIke Bpaitns.

JI71s1 v ¢ HapyTIEHN SIMH CITyXa:

— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JI71s1 THIL ¢ HapyIIeHNSIMH OITOPHO-ABHTATEIBHOTO aImiapara:

— B MeyaTHOIt popme,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayaunodaiina.

JlaHHBIIT TlepeyeHh MOXKeT OBbITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YAFOITHXCHL.

3. O6paszoBaTe/ibHbIE TEXHOIOTHU
B cootBerctBun ¢ tpedopanmsamu OI'OC B mporpamMma JUCIHIUIMHBL IIPeAyCcMaTpPHBAET
HCTIOb30BaHHE B Y4YeOHOM IIpollecce CIeAYIOIMX 00pa30BaTellbHbIE TEXHOIIOTHH: YTEHHE
JEKIHil ¢ HCIOJIb30BAHHEM MYIbTHMEIMITHBIX TEXHOIOIHI; METOJ MAalbIX TpPYII, pa3dop
MPaKTHYECKHX 3alay H KeHCOB.
[Ipn oOy4eHHH HCITONB3YIOTCS CIEAYIONHE 00pa30BaTENbHbIE TEXHOMOIHIL:

— TexHonormd KOMMYHHKAaTHBHOIO OOyuYeHHS — HalpaBiIeHa Ha (opMHpoOBaHIe
KOMMYHHKAaTHBHOH KOMITETEHTHOCTH CTYJIEHTOB, KOTOpas SBIIeTCS 0a30BOH, HEOOXOAUMOH ISt
aJanTaIii K COBPEMEHHBIM YCIOBHSM M KKYJIIb TYPHOH KOMMYHHKAITHH.

— TexHonorusd pasHOYPOBHEBOro (MuddepeHIIHPOBAaHHOI0) OO0yUeHHS — ITpejIloliaraet
OCYINECTBIIEHNE TI03HABATEIBHON JAESITEIbHOCTH CTYJIEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CITOCOOHOCTEH, BO3MOKHOCTEH H HHTEPECOB, ITOOMIPSS HX pPealH30BBIBATh CBOI TBOPYECKMIT



noreHIHan. Co3maHie H HCIIOIb30BAaHHE IHATHOCTHYECKIX TECTOB SBIISETCSH HeOTheMIeMOil
YACTHIO JAHHOIL TEXHOIOIHH.

— TexHomornsa MOAYIBHOrO OOYYeHHS — IIpeAycCMaTpHBAaeT JelleHHe COAepKaHHsI
JUCIHIUTHHBI Ha JOCTaTOYHO aBTOHOMHEIE Pa3elbl (MOAYIIH ), HHTETPHPOBaHHBIE B OOIIHIT KYypC.

— HHpopmanHOHHO-KOMMYHHKaI[HOHHEIe TexHomornun (MKT) - pacnmipstor paMku
00pa3oBaTeIbHOrO ITpoIiecca, ITOBBIIIAS €ro IMPaKTHYECKYIO HaIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(HKAIIMH CaMOCTOATENbHOIT padOTHl yYalHXCS H TIOBBIINIEHHIO ITO3HABATeIbHOM
akTuBHOCTH. B pamxax KT Beraensrorcs 2 BUIa TEXHOIOTHI:

— TexHONOrHS HCIIONb30BAHHS KOMIIBIOTEPHBIX ITPOrpaMM — TIO3BOJISET 3 eKTHBHO
JIOTIOTTHHTH ITPOIeCC OOYyUEHHS SI3BIKY Ha BCEX YPOBHSIX.

— UHTepHeT-TeXHONMOTHH — TIPEJOCTARISEOT IMHPOKHE BO3MOKHOCTH JUIS  TIOHCKa
nHpopMarii, pa3padoTKH HayIHBIX MPOEKTOB, BelleHHI HayYHBIX HCCITeIOBAHHIA.

— TexHonornsa HHANBHIyaTH3aI[MH OOyYEeHHS — TIOMOTAaeT pPEealTH30BBIBAaTh ITHYHOCTHO-
OPHEHTHPOBAHHBIIT IIOAXOJ, YYHTHIBaS HHIUBHAYyalbHBIE OCOOEHHOCTH M TOTPeCGHOCTH
YYAIHXCL.

— IlpoexkTHasts TEeXHONOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIBHOIO
B3aHMOJICFICTBHS YYaIl[MXCS C IENbI0 PEIeHHsd 3ajadul, KOTopas OIMpeJelseTcs B paMKax
NpodecCHOHANBHOIT O OTORKH, BRIIEISI TY HIH HHYIO ITpeIMEeTHYIO 00NAacTh.

— TexHonorusa oOydeHHS B COTPYAHHYECTBE — pealH3yeT HICI0 B3aHMHOIO OOYYeHHS,
OCYIIECTBISIA KaK HHAMBHAYAIbHYIO, TaK M KOVIEKTHBHYIO OTBETCTBEHHOCThH 3a pEIIEHHE
yUYeOHBIX 3a]1ay.

— HrpoBas TexXHONOrHs — MO3BOJIIET Pa3sBHBAaTh HABBIKM PACCMOTPEHHS psiia BO3MOKHBIX
crtoco0oB peleHus MpoOieM, aKTHBH3HPYS MBIIIIEHHE CTYAEHTOB M PacKpbIBas JTMYHOCTHBIT
TTOTEHIHAT KaKJ0TO YYaIleTOCsL.

— TexHolOrHS pasBHTHS KPHTHYECKOIO MBIIDIEHHS — CIIOCOOCTBYET (hOPMHPOBAHHIO
Pa3HOCTOPOHHEH IMYHOCTH, CIIOCOOHOI KPHTHYECKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
0oTOHpaTh HH(OPMAITHIO JUTS PelIeH s ITOCTaBRIIEHHOI 3a[auyH.

KomruiekcHOe HCIIOIB30BaHHE B YUeOHOM ITpOIlecCe BCEX BBIIMNIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIMPYIOT JIHYHOCTHYIO, HHTEIUIEKTYallbHYI0 aKTHBHOCTH, Pa3BHBAIOT ITO3HABATEIbHBIE
MIPOIECCE, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOIKeH o0majgaTh
OYIYIIHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHT€PAKTHBHBIX 00pa30BaTeNbHBIX TEXHOIOTHI BKITFOYAIOT B CE0S:

— paboTa B MaJbIX IPYIIIAX (KOMaHJIE) - COBMECTHAS AeSATEIbHOCTh CTYAEHTOR B IPYIIIE IO/
PYKOBOJICTBOM JIHIepa, HalIpaBJIeHHAas Ha pellleHHe O0MmIeit 3ajaun ITyTéM TBOPYECKOTO CIIOKEHHS
pe3yIbTaTOB HHAMBHAYAIBHOH palOoThl WIEHOB KOMAHABI C JEIEHHEM IIOMTHOMOYHI M
OTBETCTBEHHOCTH;

— TPOEeKTHas TEXHOIOTHS - HHANBHAYaIbHasI WIH KOIEKTHBHAS JIESTEeIbHOCTE 10 0TOO0pY,
pacrpeielIeHHIO M CHCTeMaTH3allHH MaTepHala IO OMpeelIeHHO TeMe, B pe3ylbTaTe KOTOPOH
COCTaBISAETCS MTPOEKT;

— aHaTH3 KOHKPETHBIX CHTYAI[HH - aHAM3 peallbHbIX IPOOIEMHBIX CHTYAIlHH, HMEBIIX
MeCTO B COOTBETCTBYIOMIeH oOmacTH IMpodeccHOHANTbHOI AeSTeIbHOCTH, H ITOHCK BapHaHTOB
JIYYITNX PEIIeHHI;

— Ppa3BUTHE KPHTHYECKOTO MBIIDIIEHHS — 00pa3oBaTelbHas AeATeIbHOCTh, HallpaBIIeHHASI Ha
PasBUTHE Y CTYAEHTOB PasyMHOT0, pepIeKCHBHOI'O MBIITIIEHHS, CITOCOOHOIO BEIBHHYTH HOBBIE
HJIEH H YBHAETh HOBBIE BO3MOKHOCTH.

[logxom pa3bopa KOHKPETHBIX 3afad M CHTYyaI[Hii IMHMPOKO HCIIOIb3YETCSI Kak
MpernogaBaTeieM, TaK M CTYJASHTAaMH BO BpeMs JeKI[Hi, Ja00paTOPHBIX 3aHATHII M aHalM3a
Pe3yIbTaTOB CAMOCTOSITENhHOI paGoTBI. OTO OOYCIOBIEHO TEM, YTO IIPH HCCIEJOBAaHHH H
PEIIeHIH KaKI0H KOHKPETHO 3a/laull HMeeTCs, KaK MPaBHIIo, HECKOIIBKO METOJIOB, @ 3TO TPeOyeT
pazbopa H OLEHKH I[eNTO0I COBOKYITHOCTH KOHKPETHBIX CHTYaIHil.



KOJIHYECTBO
HCHOJ’I]:Z!yeM]:Ie HHTEPAKTHBHEIE oﬁpazonaTe.m,Hble
Cemecrp BH,E[ 3aHATHA HHTEPAKTHBHBIX
TEXHOJIOTHH
qacoB
[IpakTiyeckie 3aHSITH S B pexImMax
4 JIP B3aHMOJIEHCTBUS «IIPEIOAABAaTENb — CTYAEHT» H 16
«CTYIEHT — CTYIEHT»
Hroro 16

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

Tembl, 3aaHis M BOIPOCHL JJIA CaMOCTOSITENBbHOH padoThl MPH3BAHBI CHOPMIPOBATH
HaBBIKH TIOHCKa HHGOpPMAlMH, YMEHHS CaMOCTOSITENIBHO PacHHPATh H YIIIyOlsATh 3HAHHA,
TIONTyYEHHBIE B XOJIe JIEKITHOHHBIX M MPAKTHYeCKHUX 3aHSTHI.

[Moxox pa36opa KOHKPETHBIX CHTYAIHIT ITHPOKO HCIIONB3YeTCsI KaK MpeofaBaTeleM, TaKk
H CTyZIEHTaMH TIPH TIPOBEAECHHH aHAIH3a Pe3yIhbTaTOB CaMOCTOSTEIBHOI paboTHI.

JUIs Il ¢ OrpaHMYeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBBSI TIPEAYCMOTpPEHa OpTaHM3aIlisl
KOHCYJIbTAIMI C HCIIONMb30BAHHEM 3IEKTPOHHOI TTOYTHI.

JU1s1 TuIL ¢ HapyTIeHHSIMH 3PEHIST:

— B ITe4aTHOI (opMe YBETHIEHHBIM IIPH(TOM,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOI opme,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

JUst i1 ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIbHOTO arliiapara:

— B MeyaTHOIT opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JUIs Il ¢ OrpaHHYEHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI IIPEAYCMOTpPEHa OpTaHH3aIlis
KOHCYJbTAIMI C HCIIOb30BAHHEM 3IeKTPOHHO TTOYTHI.

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

4. OueHo4YHbIe H METOJHYECKHE MATEPHAJIbI
4.1 OueHounble cpeAcTBAa I TEeKYIIEro KOHTPOJS  YCIEBAeMOCTH H
NPOMEKYTOUHOMH ATTECT ANHHI

O1leHOYHBIE CpPEeJCTBAa ITpeAHA3HAYEHbI JII KOHTPOIS H OIEHKH 00pa3oBaTelbHbIX
JOCTHKEHHIT OOYyYaroIMXCs, OCBOHBIIMX IIpOrpaMMy Y4eOHOH JUCIMILUIMHBI «Ha3BaHHE
JICITUTUTHHEL» .

OreHOYHBIE CPEACTBA BKIFOYAET KOHTPOIbHBIE MaTepHAbl IS MPOBEACHHS TeKYIero
KOHTPo.JIsl B popMe TeCTOBBIX 3aJJaHHil, H MPOMe:KYTOYHOM aTTecTallul B GopMe 3aaHMit K
3aYeTy.

OrneHOYHbIE CpPEACTBAa IS HHBAIMAOB H JHI[ C OIPaHHYEHHBIMH BO3MOIKHOCTSIMH

3JIOPOBBSI BEIOHPAIOTCS C YIETOM HX HHAMBHIYAILHBIX IICHXO(H3HYECKHX 0COOEHHOCTEHH.

— ITPH HEOOXOIMOCTH HHBAJTHIaM H JTHI[aM ¢ OTPaHHYE€HHBIMH BO3MOKHOCTSIMH 3I0POBbBS
MIPEAOCTABIISAETCS JOMOMHHTELHOE BPEMS JULS ITOATOTOBKH OTBETA Ha SK3aMEHeE,;

— IIPH MTPOBEAECHHH IIPOIIETYPHl OlIEHHBAHHS Pe3yIbTaTOR 00YYeHHS HHBATHIOB H JIHI] C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 370POBBS MPEAYCMATPHBAETCS HCIIOIb30BAHHE TEXHHYECKIX
CPEJCTB, HEOOXOAMMBIX HM B CBSI3H C HX HHAWBHIYaTbHBIMH OCOOEHHOCTSIMH

— IMPH HEOOGXOAMMOCTH I O0YYAROIMINXCS ¢ OrPAaHHYEHHBIMH BO3MOKHOCTSIMH 310POBbBS
U HMHBAMIOB IIpOIEeIypa OIEHHBAHHS pPe3ylIbTaTOB OOYYEHHS II0 JUCI[HIUIMHE MOXKET
MTPOBOJHUTHCS B HECKOIBKO 3TAIIOB.



Hpoue,uypa OICHHBAaHHA PE3YIILTaTOB 06}”16]—]][51 HHBAJIMAOB H JIHMI[ C OI'PaHH4YCHHBIMII

BO3MOJKHOCTSIMH 3[OPOBbS IO IWCIIUIHHE (MOXYWIIO) ITpedyCMaTpHBAaeT IIPeJIOCTaBIeHHE
HHpOPMAIMH B (popMax, ajanTHPOBAHHBIX K OrPAaHHYEHHSIM HX 3IO0POBbS W BOCIIPHSTHS
nHpopMarrm:
JIyist v ¢ HapyTHEH I SAMH 3PEHHS:

— B ITe4aTHOH (hopMe YBEMHIEHHBIM IIPH(TOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.
JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.
JU1st TuIL ¢ HapyTIeHHSIMH OITOPHO-ABHTATeIBHOTO arliapara:

— B MevyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

I[aHHBIfI TICPECUYCHb MOMKET OBITh KOHKPCTH3HPOBAH B 3aBHCHMOCTH OT KOHTHHICHTaA

00YYAIOIIHXCA.

CTPYKTYpa olIeHOUHBIX CPEJACTB sl TeKYllell H MPoMesKYTOYHOIl aTTecTaIiu

Kon HarmeHoBaHHe
No | KoHTpoimHpyemble pa3fenbl (TeEMbI) | KOHTP OJHPY EMOH OLIEHOYHOTO CPEJICTBA
/o JHCLHIUTHHBI * KOMIIETEHL[HH Parnniircamas IIp omexyTouHAaA
(MM €€ YacTH) 3 R aTTecTaLHA

: OCHOBHEBIE TTOHSTHS UIT1.YK-1 JTaGopaTopHas Borpoc Ha 3auere 1,

CITO’KHOCTH alTOPHTMOB ' paGota Ne 1 oruer 10 JIP 1
UJ1.YK-1

5 MeToasl OlleHKH CII0KHOCTH JTaGopaTopHas Borpoc Ha 3auerte 2,
AITOPHTMOB pabGota Ne 2 otuetrio JIP 2
OI1leHKa CIOXHOCTH UJ2.YK-1

3 T A GBS JIaGopaTopHas Borpoc Ha 3a4ete 3,
I p pabota Ne 3 otuetrio JIP 3
tra for
OI1leHKa CIOXHOCTH UJ2.YK-1

4 o — JIaGopaTopHas Borpoc Ha 3a4ete 4,
U'HK_ p pabota Ne 4 otuetrio JIP 4
(while, repeat)

5 AHaI3 CII0KHOCTH WT1.OTIK-1 JTaGopaTopHas Borpocel Ha 3a4eTe 5,
PEKYPCHBHBIX alITTOPHTMOB ) pabora Ne 5 6, oruet o JIP 5
Master theorem Hu aHann3 o 5 5

_ . 3 aGopaTopHas OIpoc Ha 3aueTe 7,

6 ITOPHTMOB THIIA «Pas/ieILiil HUa1.0IIK-1 pafiora Nab o6 1o JIP 6
H BIIACTBYH»

. Amnarmm3 anropurma Xoapa V2. OTIK-1 JTaGopaTopHas Bormpoc Ha 3auere 8,
«OBICTPOIT COPTHPOBKH» ' paGora Ne 7 orueT o JIP 7

3 BEICTpBIE aITOPUTMEL WJ12.0TIK-1 JIaGopaTopHas Bormpoc Ha 3auete 9,
MATPHYHOI'O YMHOKEHH. ) pabora Ne 8 oruerrio JIP 8
Kitaccel cIOKHOCTH 3aJay. JIaGopaTopHas

9 Kiace NP. HJ11.011K-2 paGoTa Ne 9 Borpoc Ha 3auere 11
CIIOKHOCTH 3a7auH JTaGopaTopHas Borpoc Ha 3auere 12

10 2 ;
«BBITOMHIMOCTB ». MALOLE? paGora Ne 9 oryer o JIP 9

JIaGopaTopHas
—F -

11 | IIpoGnema P =7 NP. HJ11.VK-1 paGota Ne 10 Borpoc Ha 3auere 13

i5 3aaun SKCITOHEHIHAIbHOM HU2.0IIK-2 | JaGopaTopHas PS— Y
CITO’KHOCTH. paGora Ne 10

13 OmHoctoponnne ¢yHkim u | HMJ2.0IIK-2 | JlaGopaTtopHas o —
CIIO’KHOCThH alITOPHTMOB pabora Ne 11




NJ13.0TIK-2 JIaGopaTopHas Bompoc Ha 3aueTe 16,
14| Anroprtm RSA paGota No 12 oTueT 110 JIP 12
[TocTpoeHne u HUJ13.0I1K-2
15 | Hemoms30BarIEe Xemeit JIaGopaTopHas Bompoc Ha 3auete 17,
’ paGota Ne 13 18, otuer o JIP 14
SHA256
AJTOpHTMBI MOJTYTISIPHOI HJ14.01IK-2 | Jla6opartopHas Borpoc Ha 3auete 19,
16 "
apmbme’rmq[ paGota Ne 14 20, otuer rio JIP 14
B¢ deKTHRHBIE aTOPHTMBI WJ14.0I1K-2
17 JIaGopaTopHas Borpoc Ha 3audete 21-
JEKOMITO3IHITIH H pa6ota Ne 10 22
OITTHMI3AITIIIH

HoxasaTe.Jm, KPHTEPHHA H IIKAJIa OI€HKH C(l)OpMHpOBaHHbIX KOMIeTeHIH i

CooTBeTcTBHE IMOPOrOBOMY VPOBHIO OCBOSHHS KOMIIETEHI[HII IITAaHHPYEMbIM
pesynbraTaM oOy4YeHHs H KPUTEPHSM HX OLIEHHBAHH S (OI[EHKA: 3a49TEH0):
YK-1 CrnocodeH oCyIeCTBIATH MOMCK, KPHTHYECKHI AHAJIN3 H CHHTe3 HHQOPMAIHH,
NPHMEHSTH CHCTEMHBIH MOXX0/1 V1A PellleHH s MOCTABJIeHHbIX 3229

HJI-1.VK-1

3Hams

Yuems

Bnaoems

HJ[-2.VK-1

3Hams

Ocyuiecmensem noOUCK HeEOOX00UMOI UH@oOpmayuu, onupaics Ha
pe3yasmamsl AHAIH3A NOCMA6TIEHHOI 3a0aiu
Cogpementvie 06beKMHO-OPUCHMUP OBAHH blE A3bIKLL NP O2P AMMUPOCAHUS
Ienu 1 3a0auit NPoEOOUMbBIX UCCNeO0EaH L 1L Pa3paAbonox
Memoowr u cpedcmea nnanupoeanus i oOp2aHU3AYUU  UCCTe008AHUIL U
paspabomox

IIposooums ananus ticnonHenus mpeboeariii
Bepuguyuposants cmpykmypy npozpammHozo kooa
Ipumensms memoos: aHAIU3A HAYYHO-INEeXHUYeCKOil UHpopmaritl

Ananuz  eozmocicnocmeil  peamusayuii  mpeboeaHuii K - NPOZPAMMHOMY
obecneueniiio

Paspabomxa, usmenenue 1w cozidacoganiie apXumexmypsvl HpPOZPAMMHOZO
obecneyenus ¢ CUCMEMHBIM AHAIUNIIKOM 1 APXUMEKINOPOM NpOPAMMHO20
obecneuenus

Bepugurayus — cmpyxmypst  npoepammuozo  xooa HC — ommuocumenso
apxumexmypst HC u mpeboganuii 3axazuiixa x HC

IIpogedeniie mapkremin206b1X 1CCACO0BAH L HAVYH O-NeXHUYecKoil UHGopmariLl
Céop, obpabomka, ananuz i1 060b6ueHIle Neped0EO2O OMedYecnEeHHO20 1
MENHCOVHApOOHO20 ONBIMA € COONGencmeyouett obnacmit uccnedoeaniiii
Iloozomoexa npeonoosicenuii 011 cocnmaenerHus NWIAHOE8 U MemOoOUYeCKIUX
HpopamMm UCCReO08anuil 1 paspabomox, Hpaxmudeckux pexomenoauii no
UCHONHEHIO UX Pe3YTbManos

Jleamenvrocms, HANPaeNeHHas Ha peuteriie 3a0ay aHaIumu4eckKo2o xapaknepa,
Hpeononazaruix estbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0ay

Botoupaem onmumaivHblil 6apUAHmM P euieHUA 3A0aul, apymeHmupya
C60il 6b100p
Cogpementvie 06beKMHO-OPUCHMUP OBAHH blE A3bIKLL NP O2P AMMUPOGAHUS
Ienu 1 3a0auu NPoEOOUMbBIX UCCNEO0EaHIL UL Pa3pabomox
Memoowr u cpedcmea nnanupoeanus i oOp2aHU3AYUU  UCCTe008AHUIL U
paspabomox



Ymems Buipabamvieams eapuanmot peanuzaui mpeboegariiii
IIposooums oyenxy it 0bocHoBaH e PeKOMEHOYeMbIX PeuleHiill
Bepugrupipoeams cmpykmypy npozpammHozo kooa
Ipumensms menoosl AHANU3A HAYYHO-INeXHUYecKoil uHpopmaritl

Bnadems Oyenka 1 co2nacoeatiie cporoe 6blNOIHeH s NOCINAGIeHHbIX 3A0ay
Paspabomxa, usmeHenue 1 co2ldco8aHie apXumexmypsvl HpPOZPAMMHOZO
obecneyenus ¢ CUCMEMHBIM AHAIUNIIKOM 1 APXUMEKINOPOM NpOPAMMHO20
obecneuens
Oyenxka 1 co2nacoeaniie cpoxoe 6vlNONHeHUs NOCIAGIeHHbIX 3A0ay
Bepuguxayus — cmpyxmypur  npoepammuozo  xooa HC — ommuocuniensuo
apxumexmypuvt HC u mpeboeanuii 3axazuuxa x HC
IIpogederniie mapkemiin206bIX UCCNCO0BAN L HAVYH O-TNeXHUYecKoil UHGopmauLl
Céop, obpabomka, ananuz 1 0600ueHIle Neped0EO2O OMeHecHEeeHHo20 U
MENHCOYHAPOOHO20 ONBINA € COOMEencneyiouetl obaacmit uccnedoeanili
Ilooeomoexa npeonosicenuii 012 cocmaenerHus MNWIAHOE8 U MemOoOUYeCKUX
HpopamMm UCCReO08anuil 1 paspabomox, Hpaxmuyeckux pexomeHoauuii no
UCNONHEHUIO UX Pe3VbManos
JesmenvHocmy, HanpaenenHas HA peuleHiie 3a0ay aHAUMUYecKo20 xapaxmepa,
Hpeononazarnuix es1oop 1 MHO2006pasie axmyansHusix cnocoboe peuleHiis 3a0ay

OIIK-1 Cnocober npumeHams @yHOaMeHmMAanbHble 3HAHUA, NOJYYEHHble 6 0daacmu
Mamemamuyeckux u (Uiu) ecmecmeéeHHbvIX HAYK, U UHCNONb306amb UX 6
npogeccuoHanibHoIl deameibHOCMU

HJ[-1.01IK-1 Ipumensem @ynoameHmaivHbvle 3HAHUA, NOJYUEHHble 6 o00aacmu

Mamemamuyeckux U (WiH) ecHmecméeHHBLIX HAYK NpU NOCHIP 0eHUU
Modeneil 6 3a0aHHOI npedMemHoIl odaacmu
3uname Teopus 6a3 oannvix
Memoowr ananuza u 060buyeriss omeyvecn8eHH 020 U MEHCOYHAPOOHO20 ONbINIA 8
coomeemcmaeyiougeii obnacmil uccaeoo6aHil
Memoowst npoeedenus sxcnepumenmoe u Habnwoodenitil, 06obugens 1 0bpabomxii
uHpopmaii

Ymems Ilpoeooums anamisz ucnonHenuss mpeboeariiil
Hcenonvzoeams  cyugecmeyowjue  munogvle  peuienus U ulabrnoHv
HPOEKMUPOBAHLUS NPOZPAMMH 020 0becneyeHuis
Ipumensims memoosl AHANU3A HAYYHO-MeXHUYecKoil UHpopmarytitl

Bnaoems Ananuz  eosmodxcnocmeil  peanusayuil  mpeboeaHuil K - HPOZPAMMHOMY
obecneyeniio
Coenacoeanue  mpeboeanuii  x  npospammuHomy  obecneuenuio ¢
3QUHMePeCcOCAHH bIMIL CHLOPOH aMil
IIpoexmupoeanie cmpyxmyp OanHvix
Céop, obpabomxa, ananuz u 0606ujeHte pe3yrvmMamos 3KCHePUMEHNOoE 1
ucenedoeaniii € coomeememeyougeii 0baacml 3HaHUil
Heamenvrocns, HANPaeNeHHAs HA peuleHile 300ay AHAIUMUYecK020 Xapakmepa,
NPeononazaruux estbop u MHO2000pasie axmyansHvlx CHOCOb0E peuteHs 3a0ay

HJ[-2.01IK-1 Ipumernsem @ynoamenmaivbHbole 3HAHUA, NOJYUEHHble 6 o0daacmu
mamemamuiueckux u (i) ecmecmeeHHbIX HAYK NPU 6bldope Men00 06
penieHua 3a0ai np ogleccUOHALHOIL deamelsHocmu

3name Teopus 6a3 oannvix



Memoowv ananusza u 060bugeHUs oMewecnEeHH 020 1 MeNHCOYHAPOOHO20 ONbIMA 6
coomeencmeyiouyeii obaacmu 1cciedoeanuil

Memoows: npoeedenus sxcnepumenmoe u Habawoodeniil, 0bobugenis u 0bpabomxii
unpopmayitl

Ymems Ilpoeooums anamis ucnonnenus mpeboeariiil
IIposooums oyenxy it 0bocHoBaH e PeKOMEHOYeMbIX PeuleHiill
Hcenonvzoeams  cywgecmeyioujue  munoevle  peuienus U ulabnoHw
HPOeKMUPOBAHLUSL NPOZPAMMHO20 0becneyeHuis
Ipumensims memoosl AHANU3A HAYYHO-MeXHUYecKoil UHpopmarytitl
Bnadems Ananuz  eozmosicnocmeii  peamusayuu  mpeboeaHuii K HPOZPAMMHOMY
obecneueniio
Oyenxa epemenil 1 mpyooemKocmil peanuzayuu mpeboganil Kk npo2pamMmmHOMY
obecneueniio
Céop, obpabomxa, ananuz 1 0bobujeHue pe3yIvmMamoe 3KCHePUMEHMOoE 1
uccnedoearii @ coomeemcmeyioujeii obnacmil 3Hanuil
Ilooecomoexa npeonosicenuii 0Ona cocmaeneHus MNWIAHOE U MemOOUYeCKUX
HpopamMm UCCReO08anuil 1 paspabomox, HpaKmuyeckux pexomeHoayuii no
UCHONHeHLIO UX Pe3Yiibmanoe
JlesmenvHocmy, HanpaenenHas HA peuleHle 3a0ay AHAIUNUYecKo20 Xxapaxmepa,
Hpeononazaruux esibop 1 MHO2006pasiie axmyanbHsix cnocoboe peuteHiis 3a0a
OIIK-2  Cnocobex npumeHams co6pemMeHHbII MameMamuiecKuil annapam, c6A3aHHbLIL C
npoexkmuposanuem, pazpadomkKoi, peanusayueil U OUEHKOU Kauecmed
NP 0Zp AMMHBIX NP O00YKHI06 U NP 02D AMMHBIX KOMNJIEKCOE 6 P A3/IUYHLIX 001ACHIAX
yenoeeuecKkoil deameibHoCmu
HJ[-1.01IK-2 Cnocoben npumeHams CUCMEMHBIL N00X00 K AHAIU3Y NpPeOMEemHO
(npobdnemroii) odnacmu, eviaeieHu0 mpedosaruii Kk HC
3nams Memoodonozuu paspabomxu npopamMmuozo obecneyenus U MeXHONOo2ull
NP0 2P AMMUPOGAHUS
Ienu 1 3a0aui NpoEOOUMBIX UCCNEO0EAHIL UL PA3PABONOK
Memoowst npoeedenus sxcnepumenmoe u Habnoodeniiil, 0bobugenis 1 0bpabomxi
uHpopmayl
VYmems Ilpoeooums anamiz ucnonnenus mpeboeariiil
Henonvzoeams  cywjecmeyowjue — munogvie  peuienus iU ulabnoHwv
HPOeKMUPOBAHLUA NPOZPAMMH 020 0becneyeHiis
Bnadems Ananuz  eozmosxcnocmeil  peamusayutt  mpebogaHuii K - HPOPAMMHOMY

obecneuentiio

Coznacoearuie  mpeboganuii  k  npopammHomy  obecneuenuro ¢
3aUHNEPeCOBAHH bLMLL CINOP OH AMLL

Paspabomxa, usmenenue 1w coziacogauiie apXumexmypsvl HpPOZPAMMHOZO
obecneyenus ¢ CUCMEMHBIM AHAIUNIIKOM 1 APXUMEKINOPOM NpOPAMMHO20
obecneyenus

Ipoexmupogantie cmpykmyp OaHHbIX

Paspabomxa cmpyxmypst npozpammuozo kooa HC

Céop, obpabomxa, ananuz u 0606ujeHte pe3yrvmamos 3KCHepPUMeHNOoE 1
tccnedoearlii @ cooneemcmeyioujeii obaacmiL 3Hanuil

Hesamenvnocms, HanpaeneHHas Ha peulertie 3a0ay AHAIIMUYEcKo20 Xapaxmepa,
Hpeononazarnuix es1oop 1 MHO2006pasie axmyansHusix cnocoboe peuleHiis 3a0ay



HJ[-2.01IK-2 Ipumernsem coépemeHHbll. MameMamuyecKuili annapam  npu
nocmpoenuu moldeseil 6 PA3IUYHBIX 00J1ACMAX  1e/l06 eUeCcKOo
deameibHOCmU

3namsp Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMUEHbIX  Cpeocme  pazpabomkii

HPOPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie

Memooonoauu paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS

Teopus 6as oannvix

Ienu 1 3a0aui NpoEOOUMBIX UCCNEO0EAHIL UL PA3PABONOK

Memoowst npoeedenus sxcnepumenmoe u Habnoodeniiil, 0bobujeris 1 0bpabomxi
uHpopmarul

Ymems Beipabamvieams eapuanmot peanuzayuil mpeboeariiii
Henonvzoeams  cywjecmeyowjue — munogvie  peuienus iU ulabnoHwv
HPOEKMUPOBAHUSL NPOSPAMMHO20 0becneyeHiis

Bnaoems Ananuz  eozmosxcnocmeil  peamusayutt  mpebogaHuii K - HPOPAMMHOMY
obecneuentiio
Paspabomxa, usmenenue u co2iacoganie apXumexmypsvl HpPOZPAMMHOZO
obecneyenus ¢ CUCMEMHBIM AHAIUMUKOM 1 APXUMEKINOPOM NPOPAMMHO20
obecneyenus
Ilpoexmupoganiie cmpyKmyp OaHHbIX
P aspabomxa cmpyxmypst npozpammuozo xooa HC
Céop, obpabomxa, ananuz u 0bobujeHue pe3yIvmamoe 3KCHepUMeHMOoE 1
uccnedoeanlii @ coomeemcmeyioujeti obaacmil 3Hanuil
Jesamensnocms, HanpaenenHas Ha peuleriie 3a0ay AHIIMUYecKo2o0 Xapaxmepa,
Hpeononazaruux esibop 1 MHO2006pasie akmyanbHulx cnocoboe peuleHiis 3a0ay

HJ[-3.01IK-2 Apzymenmupoearo npumensem Memoovt np oeKmupoeanu,
Pazpad omKu U peanu3ayuu npozpammHsIX HPOOYKMOE U NP 0P AMMHBIX
KOMNJIEKCO6 6 P a3/IUUHBIX 00J1ACHAX 1eJ106 eUeCKO deameibHoCmu
3namsp Bosmoowcnocmu cyugecmeyiouyeii npo2p amMmu o-mexHu4eckoli apxumexnmypvl
Bosmoosicnocnmiu.  cogpemennblx 1 NEPCREeKMIEHbIY  Cpeocme  pazpabomkii
NPOSPAMMHBIX NPOOYKINOE, MEeXHUYeCKUX cpeoCnie
Memooonoauu paspabomxu npopammuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Asvixu npozpammuposanuis u pabonivl ¢ bazamit OaHHbLX
Huempymenmeot 1 memoost npoexmuposanus i ouzaiina AC
Ienu 1 3a0auu NpoEOOUMbBIX UCCNeO06aHIL UL Pa3PaAboOmMoK
Memoowr u cpedocmea nnanupoeanus i opeaHU3AYUU  UCCTe008AHUIl U
paspabomox
Memoowst npoeedenus sxcnepumenmoe u Habnoodeniiil, 0bobujeris 1 0bpabomxi
uHpopmarul

Ymems Beipabamvieams eapuanmot peanuzayuil mpeboeariiii
Henonvzoeams  cywjecmeyowjue — munogvie  peuienus iU ulabnoHwv
HPOEKMUPOBAHUSL NPOSPAMMHO20 0becneyeHiis
Bepuguyuposants cmpykmypy npozpammHozo kooa



Bnaoems Paspabomxa, usmeHenuie 1 CcO21ACOGAHIUE APXUMEKIMYPHL  HPOZPAMMHOZO

obecneyenus ¢ CUCTEMHBIM AHATUNUKOM 1l APXUMEKINOPOM HPOPAMMHOZ0
obecneyenus

P aspabomxa cmpyxmypst npozpammuozo xooa HC

Bepuguxayus  cmpyxmyput  npozpammuoco  xooa HC — ommuocumensho
apxumexmypst HC u mpeboeganuii 3axazuiixa x HC

Céop, obpabomxa, ananuz 1 0bobujeHue pe3yrbmMamos 3KCHepUMeHMoe 1
tccnedoearlii @ cooneemcmeyioujeii obaacmiL 3Hanuil

JesmenvHocmy, HanpaelenHAs HA peuleHiie 3a0ay AHAUMUYecKo020 Xxapaxmepa,
Hpeononazarnuux eslbop 1 MHo2006pasiie axkmyanbHsx cnocoboe peuleHiis 3a0ay

HJ[-4.01IK-2 Hcnonszyem uxHcmpymeHmaisHble, RpOZPaAMMHbIE U aANNAp anHle
cpedcméa  UIMEPEHUIl 011 OUEHKU Kauyecméa npozpammHOZo
obecneuenusn

3nams Bosmoocnocmut COGPEMEHHBbIX 1l HepCcHeKNUGHbIX cpedcme pagpaﬁom;{u

HPO2DAMMHBIX HPOOYKINOE, MeXHUYeCKUX CPeocne

Memooonoauu paspabomxu npozpammuo2o obecneueHus i MeXHONO2UL
HPOZP AMMUPOEAHUSA

Azvixu npozpammupoeants u pabomst ¢ bazamit OAHHbIX

Hrncmpymennist 1 memoost eepugpuxaifuiys cmpyxkmypst po2pammHo2o Kood
Memoowst npoeedenus sxcnepumenmoe u Habnwoodenitil, 06obujens 1 0bpabomxii
uHpopmarul

Ymems Hcenonvzoeams  cywecmeyowjue — munoevie  peuienus U ulabnoHb

HPOEKMUPOBAHUSA NPOZPAMMHO20 0becneyeHiis
Bepuguypupoeams cmpykmypy npozpammHozo kooa
Ipumensms memoosl aHANU3A HAYYHO-NEeXHUYeCKoil UHpopmail

Bnaoems Paspabomxa, usmeHenue 1 co2ldco8aHie aPXUMEKMYPbl  HPOZPAMMHOZO

obecneyenus ¢ CUCTMEMHBIM AHAIUMUKOM U APXUMEKINOPOM NPOZPAMMHO20
obecneyenus

Ipoexmupoeanue u ouzaiin HC

P aspabomxa cmpyxmypst npozpammuozo kooa HC

JesmensHocmo, HanpaenenHAas HA pelleHiie 3a0ay AHAUMUYecK020 Xapaxmepa,
Hpeononazarnuix es1oop 1 MHO2006pasie axmyansHusix cnocoboe peuleHiis 3a0ay

TunoBbie KOHTPOJJIbHBIE 33JaHHA IWIH HHbIC MaTepHAJIbl, HGOﬁXO,EIHMble JJIA OIEHKH

3HAHHMI, YMeHHil, HABLIKOB H (HJIH) ONbITA eSATeJbHOCTH, XAPAKTeEePH3YIOIIHX >TANbI
(opMHIpoBAHISA KOMIIETEHIIHIl B Mpoliecce 0CBOeHHA 00Pa30BaTeIbHOI MPOrPaMMbI

1.

TunoBble TecTOBBIE 3aJAHNA
[Tycrs m(V) — MHHHMAIIBHAS CIIOKHOCTh alropuTMa, M(V) — MakcHMalIbHas CIIOKHOCTh
anropurMa, S(V) — cpelHSIS CIIOKHOCTH alTropHTMa. J[J1 MMHEHHOr 0 alropurma (6e3
BETBIICHHIT) 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)

[Tycts m(V) — MHHHMAIIBHAS CIIOKHOCTh alropuT™Ma, M(V) — MakcHMalIbHas CIIOKHOCTh
anropurma, S(V) — cpeIHsIs CIOKHOCTh allroOpHTMa. {1 alrOpHTMa C BETBIEHUSIMH HMEET
MECTO:



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

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

JIPYTOi OTBET

0O 0O O O

3. KriaccudecKHii alnrOpHTM IIEPEMHOKEHHS KBa[PaTHBIX MAaTPHI[ HMEET CIIOKHOCTD:
o Of(log n)

O(n log n)

O(n)

O(n"2)

O(n"3)

O(n"4)

O(2"n)

0O 0O 0 0 0 0

4. Cno)HOCTh IMKIIMYECKHX aITOpUTMOB (while, repeat) 3aBHCHT OT ITapaMeTpa CIIOKHOCTH
HCXOJHBIX JAHHBIX:
O KakK HEKOTOPBII IIOIIHOM
O Kak JpOoOHO-palMOHATbHAS (PYHKIHS
O KaK HEKOTOPOE BRIP@KEHHE C HPPAIHOHATTBHOCT IMH
O MOXKeT GbITh MPOH3BOLHOMN BEIECTBEHHOI (PYHKIIHET

5. AcHMIITOTHYecKasl CITOKHOCTh PEKYPCHBHOTO alrOpHTMa:
o Bcerga Beime O(n)

HHKOrJia He Hinke O(2”n)

He mpeBsiaer O(n 2”n)

MOJKET OBITH CKOJIb YTOJHO OOJIBINOI

MOJKET OBITH CKOJIb YTOJHO MaJIOH

B TOYHOCTH 2 MPEIbIAYIIIX YTBEPKIEHIS BEPHBI

B TOYHOCTH 2 MPEIbIAYIIIX YTBEPKICHIS HE BEPHBI

O o0 0 0 0 o

6. Master theorem BepHa, ECIIH ITAPAMETPHL «a@» U «C»:

O TIPOM3BOJILHEIE AITeOpanyecKie YHciIa
KOMITUIEKCHBIE YHCIIa C HEHYIIEBOIT MHIMOM YacThIO
KBaTEPHHOHBI
TIEPBOE — TPAHCIIEHIEHTHOE, a BTOPOE - HPPAIIHOHAIIBHOE
HaTYypaJIbHBIE Y CIIa

o 0 0 O

7. Copruposka Xoapa:

O MOJKeT ObITh MeJ[JIEHHEE COPTHPOBKH «ITy3bIPhKOM» Ha HEKOTOPBIX OIHHAKOBBIX
MACCHBaX

o Bcerja OplcTpee, YeM COPTHPOBKA METOZOM BCTaBKH

O HalifleTcs MHOKECTBO MACCHBOB PA3IHYHBIX UTHH h TaK, YTO Ha 3TOM MHOXECTBE
MAaCcCHBOB CIIOKHOCTh COPTHPOBKH Xoapa O(n”3)

O BCe IPEIBIAYIINUE YTBEPKIEHHS HEBEPHEL

O OIHO M3 IPEABIAYIINX YIBEPKICHUIT BEPHO

8. g yMHOXeHHS KBaJPaTHBIX MaTPHIL;
O He CyIIEeCTBYeT alllOpHUTMa clIokHOCTH O(n”*4) 1 Ooree
O He CYIIECTBYET allTOPHUTMA CIOKHOCTH O(n”2) 1 MeHee
O MOJKET OBITh IIOCTPOEH AITOPUTM CIOKHOCTH O(n”3.5)



O CYIIECTIBYET allTOPHTM cIokHOCTH O(n”2.8) n O(n"2.9)

9. BosMoOkHa MOMHHOMHATbHAS CBOJHMOCT
o 3ama4yu m3oMopdmsMa rpadoB K 3ajaye MoHCcKa KpaTyaillmix myTeit B rpade
O 3aja4yH IMepeMHOKEHI S KBaJPaTHBIX MATPHIL K 3afjaue CKaJIIPHOr O IIPOH3BEIeHIS
BEKTOPOB
O 3aJlayM CKaJSIPHOr O TMIEPEMHOKEHISI BEKTOPOB K 3a/laue MepeMHOKEHH S MAaTPHI]
O 3a7ayH BRMHCIIEHHS XPOMAaTHUYECKOr O YHClIa rpada K 3ajiaue BRIYHCIIEHHS POia

rpada

10. 3agaya « BEOTOMHHMOCTH — k» HMeeT ITOTHHOMHATIBHYIO CITOXKHOCTD, €CITH:
o k=

o
o k=25
0
o

11. JlokazaHo, 4TO:

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

12. K zagauaM 5KCIIOHEHIHAIBHOIN CIIOKHOCTH OTHOCSATCSI:
O 3ajjaya CKaISIPHOTO YMHO)XEHHS BEKTOPOB
o 3aJlaya TOYHOr'O BRIYFICIIEHHS YHCIIA T
O 3aJjaya COPTHPOBKH MaCCHBa
o 3amava H3oMopdusMa noarpadon
o 3ajJlava ITOHCKa BceX KIHK B rpade

13. OTHOCATCS JTH K OJHOCTOPOHHUM (DYHKITHSIM 3a{aYH BHIYHCIIEHHUS:
O HaTypalbHOro Jorapugpma?
O JHCKPETHOTrO Jorapugma’?
o norapudma 1o OCHOBaHHIO 27

14. ®akropu3zaimsa B RSA 3to0:
O TIOHCK (haKTOPOB, BIMSIONIIHX Ha MPaBHIILHOCTH TIOHIMAHHS IIPHHSTOTO CEKPETHOTO
COOOIIEHI S
O CHCTEMAaTHYECKas ITPOLleAypa IOCTAHOBKH OJHOI KOJOBOH IOCIIE0BATEIIbHOCTH
BMECTO JAPYTOi
O Pa3loKeHHe HEUYETHOI'O YHClIa Ha JABa IPOCTHIX COMHOKHUTENS
O Pa3IOoXKEHHE YHCIIa Ha TIPOCTHIE COMHOKHTEIH

15. Xemr npeHa3zHaYEH JUIS:
O CXKaTHS HCXOJHOr O COOOIIEHHSI, SKOHOMHOIT IIepelaull ero 1o KaHalTy CBS3H, H
BOCCTAHOBJIEHHIO, MOJKET OBITh, ¢ HE3HAUYHTEILHBIMH OIIFOKAMH
O 3allUTH IEPeJaBaeMOro COOOINEHNS OT TIOJIMEHBI BO BPeMS Iepeiayui
O OIpeleNeHHs Ha IIPUHHUMATOIIEI CTOPOHE, OBUIO JIH COOOINEHHE ITOAMEHEHO

16. OnemeHT KoHeuHOr o Ions (mod 1213), oOparHeiii k 1211, paBeH:
o 1112



1115
74
75
606
607
224
225

O 0O 0 o0 0 0 o0

17. LeneBast GpyHKIMS 3aaul JIHHEHHOrO MPOr PAMMHPOBAHHUSI JOCTHIAET CBOETO SKCTPEMYyMa:

O B TeOMETPHUYECKOM I[EHTPEe JOITy CTHMOI 06IacTH
O Ha rpaHHIle AOIIYCTHUMOIT 00IacTH, IIOCEPEAHHE MEXKIY COCEIHIMI BEPIIIHHAMI
O B BEPIIMHE JOITYyCTHMOH OOITaCTH.

TumnoBbie KOHTPOJIbHbIE 3aJaHHH

1;

10.

LI,

12.

Cosmare TIPIIOKEHHE IS BBIMHCICHHS 3HAYeHHi (YHKIIMH CpeJHEeH CIOXKHOCTH
AJITOPHTMA C PA3BETBIIEHHSMH, BBITIOTHUTD C €0 IIOMOINBIO BRIYHCIIEHHS, H IIPEACTABHTh
rpadguK GYHKITHH CTTOKHOCTH.

Coszare TIPIIOKEHHE IS BBIUHCIEHHS 3HAYEHHH (DYHKIMH CIOKHOCTH alrOpHTMa
CKAJIIPHOTO YMHOXEHHS BEKTOPOB, BBIIONHHTE C €ro IIOMOINBIO BBIYHCICHHS, U
TIpeICTaBUTh I'padHK (HYHKIMH CIIOKHOCTH.

Cosmare TIPIWIOXKEHHE IS BBIVMCIECHHS 3HAYeHHI (QYHKIHMH CPeJHEH CIOKHOCTH
alITOPHTMAa COPTHPOBKH «ITy3BIPEK», BBIOIOMTHUTh C €r0 IIOMOINBIO BBIYHCIIEHHS, H
TIpeJICTaBUTh TpadHK (HYHKIMH CIIOKHOCTH.

Coszmare TIPIWIOXKEHHE IS BBIVMCICHHS 3HaYeHHil (QYHKIMH CpeHeH CIO0KHOCTH
anropurMa JIefikcTphI ToHcKa myTeit B rpade, BHITOIMHUTD C €r0 TMTOMOIIBIO BEIUYMCIIEHNU,
H TIPeCTaBUTh IPadHK QYyHKIH CIOKHOCTH.

Cozmare TIPWIOXKEHHE M1 aHalM3a peleHus (YHKI[HOHAIBHOTO YpaBHEHH,
OIMMCBIBAIOINETO (PYHKIMMIO CIIOKHOCTH anroputma KapairyObl, BBIIOTHHTR C €TI0
TTOMOITIBIO BRIYMCIIEHHS, U MPEACTAaBUTH TPaHK QyHKITHH CIOKHOCTH.

Coszmare MpHIOKEHHE M1 CPAaBHHTEIBHOTO aHamHM3a peleHii (YHKITHOHATHHBIX
YPaBHEHHII pa3IHYHOrO THIa (M3 master theorem), BBITIOTHUTH C €rO ITOMOIIBIO
BBIUMCIIEHHS, U TIPEJICTABUTH TPA(HKH aCHMITTOT (DYHKIIHIT CIIOKHOCTH.

CozmaTh IpWJIOKEHHEe JJIS BBIYMCICHHS 3HAaYeHHI (QYHKIIIT  MHHHMAIIBHOM,
MaKCHMAIBHOH M CpelHeH CI0KHOCTH aJlTOPHTMa COPTHPOBKH X0apa, BBIIOIHHTE C €r0
TTOMOITIBO BRIYMCIIEHHUS, U TIPEACTaBUTh TPadHKH (PyHKINI CITOKHOCTH.

Coszare TPUITOKEHHE JUTS CPAaBHEHHMS 3HAUeHHH (DYHKI[MIT CIOXKHOCTH anmroputMa .
[IITpacceHa M KIACCHYECKOTO AITOPHTMA IIEPEMHOKEHHS MATPHII, BBIOIOIHHUTH C €r0
TTOMOITIBIO BRIYMCIIEHHS, H MIPEACTAaBUTh TPaHK (QYyHKITHH CIIOKHOCTH.

Coszmare TIPIWIOXKEHHE IS BBIVMCICHHS 3HaYeHHil (QYHKIMH CpeHeH CIOKHOCTH
aNropHTMa IIPOBEPKH BBHITTOIHUMOCTH OyieBoit GhyHKIH, 3agaHHoit KH® ¢ mi3broHTaMI
JUTHHBL 2, BBIMIOHHTH C €O TOMOIBIO BBIUMCIIEHHUS, H MPeJCTaBUTh IpaduK (YHKIII
CIIOKHOCTH.

Coszmare TIPIWIOXKEHHE IS BBIVICICHHS 3HAYeHHH (QYHKIIMH CpeJHeH CIO0KHOCTH
aJITOpPHTMa TTPOBEPKH H30MOpGhH3Ma rpad) OB, BHITIOIHHTE C €T0 TIOMOIIBIO BRIYHCIEHUS, H
TIpeJICTaBUTh TpadHK (HYHKIMH CIIOKHOCTH.

Coszare TIPIIOMKEHHE IS BBIUHCIIEHHS 3HAYeHWH (DYHKIMH CIOKHOCTH alrOpHTMa
IUCKPETHOrO JIOTapH(Ma, BBIMTOIHUTH C €ro TOMOIIBIO BBIMICISHHS, H IIPeJCTaBUThH
rpadguK GYHKITHH CITOKHOCTH.

Cosmars IpHIIOKeHHEe JIISI BRIYHCIICHHS 3HaUeHHH (PYHKIIHI CIIOKHOCTH alnroputMa RSA,
BBITIOJHHTE C €70 TIOMOIIBIO BBIYMCIEHN S, H MPeICTaBUTh I'padHK (HYHKIIHH CITOKHOCTH.



13. Co3maTh TpHIOXKEeHHe JUIS BBIUMCIEHHS 3HauYeHHI (YHKIHH cpefHell CIOKHOCTH

aJITOPHUTMA XeIMHPOBAHHS, BBITOMHHTH C €ro ITOMOINBIO BBRIYMCIICHHS, H ITPEACTaBHTh
rpadguK GYHKIHH CITOKHOCTH.

14. Co3nmath IIPHIIOKCHHE [JI1 BBIMHCIICHH A 3HAYCHHI (1)}7HIG_[IIH CIIOKHOCTH aJlr OpHTMa

10.

LI,

12.

13,

I_HEIMIIPEL, BBOIOIIHHTE C €0 IMOMOINBIO BBRIYHCIICHHA, H IIPEACTABHTL IpanI'IK (1)yHI(I_[I'[H
CIIOKHOCTH.

3adeTHO-3K3aMeHANIHOHHbIE MaTepHAJIbI UVIH npomemyroqﬂoii aTTeCTaluHl (3aqu)
BOH])OCI)I JJIA MOATOTOBKH K 3aY€TyY

[IoHSTHA BPEMEHHOHM M EMKOCTHOH CIIOKHOCTH amropuTMa. CIIOKHOCTH BXOJHBIX
(MCXONHBIX) JAaHHBIX. MHHHMaIbHas CIOKHOCTh, MaKCHMAlbHAs CIOKHOCTh, CPEIHSI
CIIOKHOCTD. [ IpHHATHIE 0003HAYEHU L.

YrpaBnstoniuii rpag MporpaMMbl, ero IMOCTPOeHHE TI0 TeKCTYy Mporpammbl. CBOiCTBa
yIpaBILsOIero rpada (rpada mepemaun ymparieHns ). OleHKa CIOKHOCTH ISt Tpad)oB —
TIPOCTHIX I[ETIEH H JIEPEBbEB (AT OPUTMBI C BETBISHIAMH).

OIleHKa CIIOHOCTH aITOPHTMOB, COAEPXKAIMX IHKIBI THIAa for (¢ M3BECTHBIM YHCIOM
HCTIOMHEHMIT TeNa IFKIIa). MeTombl BhIBOAA (GOPMYT IS (PYHKIFIH CIOKHOCTH. AHAIM3
MIPOCTEHIHX AITOPHTMOB COPTHPOBKH.

OIleHKa CIOKHOCTH alTOpPHTMOB, COZEpXKallMX IMKIBI THiia while u repeat (c
HEH3BECTHBIM 3apaHee YHCIOM HCIIOMHEHHIT Tela IHKIa). MeTombl BhIBOMA (hOPMYTT TSI
GbyHKIIHH CITOKHOCTH. [IpUMepPHI aHaNH3a alTOPHTMOB.

[TocTpoeHne (QYHKIIHOHATLHBIX YPAaBHEHHIl IS OIEHKH CIOKHOCTH PEKYPCHBHBIX
alrOPUTMOB  (CITy4ail JMHeitHoH pekypcrm). [IpuMep mocTpoeHHA (YHKIHMOHAIBHOIO
YPaBHEHHS H €TO PEIEeHHS.

[TocTpoeHne (QYHKIIHOHATLHBIX YPaBHEHMIl MUIS OLEHKH CIOKHOCTH PEKYPCHBHBIX
aJIT OPUTMOB (CITy4Yal HEITHHEHHON PEKYPCHH U KOCBEHHONH PEKYPCHH ).

Teopema 00 acHMIITOTHYECKOM IIOBENEHHH (YHKIHH CIOKHOCTH PEKYPCHBHOTO
aroOpHTMa B 3aBHCHMOCTH OT ITAPAaMETPOB pa30HMeHHs JaHHBIX M KOIHYECTBa
BOZHHKaroImuX Tmoxazafgady (Master theorem). Ilpumepsl IpHMeHeHUS TeOpPeMbI JUIS
Pa3ITHYHBIX BHAOB (PYHKIIHOHATHHBIX yPAaBHEHHIA.

[ToctpoeHne (GYHKITMOHATBHOIO YpaBHEHHS TSI OIIEHKH CIIOKHOCTH allrOPUTMa OHTOHH
Xoapa U JeTalbHBII aHAIM3 BapHAHTOB €ro pelieHHS. COIOCTaBIIEHHE Pe3yIbTaTOB C
Master theorem.

Amroputm @. IlltpacceHa TepeMHOKEHHS MAaTPHIl, aHaIH3 €ro CIOKHOCTH. OOImas
Mpo0lleMa OIEHKH CIOKHOCTH IIEPEMHOMKEHHS MATpHI[. YIIYUIlleHHe pelleHNil
(Kormepemur u gp.).

MeTozpl ONTHMH3ALMH aITOPHTMOB. AJNTOPHTM IEPEMHOKEHNS JUTHHHBIX LENBIX YHCEIL.
AT OpPHTM BO3BEJIEHH A I[ETIOTO B OONBIIYIO CTETIEHD.

3amaun W aNrOpHUTMBI, HX pemaromue. [loHSTHE CIIOKHOCTH 3afavdl. 3afadd
TTOIIMHOMHAIILHOI CIIOKHOCTH, 3afiadn SKCITOHEHIH AL HOM CIIOKHOCTH.
HenerepmiHnpopanHele BeUMclIeHHS. Kitacc 3afad, pelmaeMbIX 3a IOTHMHOMHAIBHOE
BpeMsI HeJleTEPMHHHPOBAHHBIMH BBIYHCITHTETISIMIL.

3azaua TIPOBEPKH BBIMOMHHMOCTH OylneBoil (YHKIHMH, 3afaHHOIl ¢QopMyToil B
KOHBIOHKTHBHOIT HOPMaTbHOI (popMe. 3aBHCHMOCTh OLEHKH CIIOKHOCTH alTOpPHTMa OT
pasMepa AN3bIOHKTA. M cIiomb30BaHne MpHHINIIA pe3ontorui. TeopeMa C. Kyka.
OO0cyxJieHHE HepellleHHONH IPOoOJIEMBI COBITAZEHHS (MM HECOBIIAJEHHS) KIIACCOB 3aa4
TIOJIMHOMHAIILHOM CITOKHOCTH U Kimacca NP. BimsHue permeHHS 3TOH ITpoOIIeMBI Ha
KOMITBIOTEPHBIE HAYKH U Ha BayKHEHIIN e TIPIIOKEHHA.



14. 3amayn, pemaeMble B HacTOsIIee BpeMS NMepeOOpHBIMH AITOPHTMAMH, HX CIOXKHOCTE.
HexoTopsle anmrOpHTMEL Ha Tpadax (n3oMopdism noarpady H ap.)

15. AT opHTMBI, BEIYHCITTONIE 3HAYSHN S (PYHKITHIT, M aJlr OPUTMBI, BRIYHCIISTIOINE 3SHAYEHHS
obpatHsIit ¢pyHKIRET. COOTHOMIEHNHE HX CITOKHOCTH. [TOHSITHE OFHOCTOPOHHEH (PYHKIIHH.
W3BecTHBIE IIPHMEPhI OJHOCTOPOHHMX (YHKINMI. 3ajaya BBIYHCICHHS AHCKPETHOTO
norapudma.

16. [IpimeHeHHe OJJHOCTOPOHHHUX (PYHKI[HIT B 3a/ladax KPHITOTPadHi ¢ OTKPBITHIM KITFOUOM.
Anropurm Pupecra-Illamipa-Amnemana. CTaHAapThI I ( pOBaHHST JaHHBIX.

17. IIpiMeHeHHe TEOPHH CIIOKHOCTH aITOPHTMOB K ITOCTPOEHHEO KPHITTOrpaHUecKHX Xeleit.
Arroputm SHA256.

18. TTocrpoeHue OMOKYEITH ¢ HCITONMh30BaHHEM KPHITTOTPa(HUeCKUX XelTeit.

19. MaTemaTHyeckiie OCHOBBI H3BECTHBIX aJTOPUTMOB PalOThl €  OJHOCTOPOHHHMH
byukimsvi. CpaBHeHHSI. MyITbTHIDTHKAaTHBHOE 00paTHOe. CHCTEMA OCTaTOYHBIX KIIaCCOB.
Kuraiickas TeopemMa 00 OCTaTKax.

20. MeTo/pI 1 alITOPUTMBI Pa3AeiieHn s CEKPeTa.

21. AlIrOpUTMBI JIEKOMIIOSHIIHH H ONTHMH3AIHH, SPQeKTHBHBIE C TOYKH 3PEHHS BPeMeHH
BBHITTOITHEHHST: AIITOPHTM ITOCTPOEHH S AHarpaMMbI BopoHoro.

22. AIrOpHTMBI JEKOMIIOSHI[HH H OITHMH3AIHH, SPQeKTHBHBIE C TOYKH 3PEHHSA BPEeMEHH
BBITTOITHEHNST: AJITOPHTM PENIeHNS 3aJ]adll JTHHEHHOro IIPOrpaMMHPOBAHHUS — CHMIUIEKC-
METOJ.

IlepeuyeHs KomIleTeHIMH (YACTH KOMIIETEHIIMH), INpPOBepAeMbIX OI€HOYHBLIM
CpeACTBOM
YK-1 (1. 1-3), OIIK-1 (1m1. 4-6). OIIK-2 (. 7-10), TIK-1 (. 11-17), TIK-3 (1o, 18-22).

4.2 Meroamieckne MaTepHAJIbl, oNpeaesoNie nMpomneIypbl OleHNBAHNA 3HAHMIL,
YMeHHil, HABBIKOB H (HIH) ONbLITA [JeSiTeJbHOCTH, XAPAKTEPH3YHIINX 3TANbI
¢GopMHpOBaAHISA KOMIIETEHIIHI

Meroanueckne pexoMeHIAINN, ONpeJeisiionIHe NPoexypbl OleHHBAHNSA TECTOB:

Tect npoBogurcs onnaiH B cucreMe Moodle mwm Google Docs H orpaHiyeH 1o BpeMEHH.
Ha cmauyy Tecra maercs ABe MOIBITKH. T€CT CUMTAETCS YCIIEIIHO IPOMHIEHHBIM E€CIIH CTYIEHT
IPABIIBHO OTBETWI Ha 70% BOIIPOCOB.

Meroaudeckie peKOMEeHJANHH, omNpeaejsiolliie NpouHeIypbl  OIeHHBAHHA
BbINOJTHEHHA KOHTPOJIbHBIX 33 JAHHIi:
3amaHne CYHTaeTCs BHITOHEHHEIM ITPH BHITTOHEHHH CITETYFOIHX Y CITOBHIL:
— TpeJocTaBIeH HCXOAHBII KO Ha C++;
— TIPOAEMOHCTPHPOBaHa paboTOCIIOCOOHOCTD ITPHITOKEHHS;
— CTYZIEHT ITOHHMaeT HCXOIHEIH KOJ[ H OTBEYAeT Ha BOIMPOCHI TI0 er0 OpraHH3aIlHH.

Meroaunueckne pexoMeHJANNH, ONpe/Ie/IAIONIHE NMPOoLieXyPhbI OLleHHBAHNA HA 3a4eTe:

[Tporemypa MpOMeKyTOUHOH aTTeCTAllMH IIPOXOAUT B COOTBETCTBHH ¢ llomokeHHEM O
TeKYIIEM KOHTPOJIE H IPOMEKYTOUHOM arTecTaiuy obydaromuxcsa OI'BOY BO «KyoI V.

Htorosoit ¢opMoil KOHTPONISI cHOPMHPOBAHHOCTH KOMITETEHIMHIT Y OOYYaroMIIXCcs TI0
IUCIIIUIHHE SBISeTCS 3a4yeT. CTYHAeHTH 0O0A3aHbl IIOTYYHTh 3a4eT B COOTBETCTBHH C
pacrrcaHieM U y4eOHBIM TUIaHOM

@OOC npoMeKyTOYHOH aTTeCTAIMU COCTOUT M3 KOHTPOIIBHBIX 3aIaHHil U CITHCKa BOIIPOCOB
10 TEOPHH.

3ayer 1O JUCHHIUIMHE IIpecleAyeT LENb OLEHUTh PaboTy CTyAeHTa, ITONIyYeHHe
TEOPETHYECKHX H MPAaKTHYECKNX 3HAHMII, HX IPOYHOCTh, Pa3BHTHE TBOPYECKOIO MBIIILIEHHUS,



NpHOGPeTeHHE HABBIKOB CAMOCTOSITETIbHOH paboThl, YMEHHE IMTPHUMEHTh MOy YeHHbIE 3HAHU S IJIS
peIIeHH s MPaKTHYECKIX 3a1ay.

PesynpTar cpaum 3aueTa 3aHOCHTCS ITPerojjaBaTelieM B SK3aMEHAIIHOHHYIO BEJJOMOCTh H
3aUEeTHYIO KHUKKY.

OlleHHBaHHE YPOBHS OCBOSHHS AHMCIMIUIMHBI OCHOBBIBAETCS Ha KayecTBe BBITOMHEHHUS
CTYZIEHTOM KOHTPOJIbHBIX 3aJlaHHil H OTBETOB Ha BOIIPOCHI ITO TEOPHH.

Kpurepun onmeHKm:

OIIEHKA «He3a4eT» BbICTABJIAECTCS B CJIy4ae BbINOTHEHHA 0JHOT0 U3 YCIOBHIl:

— IIHCbMEHHBIH OTBET Ha BOITPOC IO TEOPHH ITPOJEMOHCTPHPOBAT YPOBEHb OCBOESHHS
JIEKITHOHHOT'0 MaTepHaia HIkKe IIOPOroBOro;

— BBIIONHEHO MeHee 80% KOHTPOIbHBIX 3aaHHH.

OIIEHKA «3a4eT» B CIy4Yae BbINOJIHEHHS YCJIOBHI:

— IIHCHMEHHBIH OTBET Ha BOITPOC MO TEOPHH ITPOJEMOHCTPHPOBAT YPOBEHh OCBOESHHS
JIEKI[HOHHOTO MaTepHana He HIKe IIOPOr OBOr0;

— BBIIIOIHEHO He MeHee 80% KOHTPOIBHBIX 3aaHHIA.

OlleHOYHBIE CpeACTBa JUISI MHBAIHMAOB M JIHMI[ C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH
3710POBB S BEIOHPAOTCS C YUETOM HX HHANBHAYATbHBIX TICHXO(H3HIECKIX 0COOEHHOCTEH.

— IIPH HeOOXOAMMOCTH HHBAIIHIIAM H JTHI[aM € OTPAaHHYeHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI
MPeIOCTaBIISAETCS JOMOMHUTEFHOE BPeMsI TSI MTOATOTOBKH OTBETa Ha SK3aMeHe;

— IIPH TIPOBEJIEHHH TIPOILIEAYPHI OIIEHHBAHUS PE3YyIbTaTOB OOYUEHIS HHBAMIOB H JHII C
OrpaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPeIyCMATPHBAETCS HCIIONb30BAHIE TEXHITYECKIX
CpencTB, HEOOXOMHMMBIX HM B CBSI3H C HX HHAHBHIYAIBHBIMH OCOOEHHOCTSIMH ;

— IIpH HEOOXOAMMOCTH 1T 00YYArOIIHXCSI ¢ OrPaHYEHHBIMH BO3MOYKHOCTSIMH 3]{OPOBbSI
H HHBAIMIOB IPOIEAypa OIEHHBAaHMUS pe3yIbTaTOB OOYYEHHSI 110 JUCIHIUIHHE MOXKET
MTPOBOIUTHCS B HECKOIBKO 3TATIOB.

[Iporienypa OIEHHBAHHA Pe3ybTAaTOB OOYUEeHHS HHBAHAOB H JIHI[ ¢ OTPaHHYEHHBIMH
BO3MOYKHOCTSIMH 3I0POBBSI TI0 JUCIHIUTHHE MPelycMATPHBAET MpeocTaBIeHne HHpOpMAaIlii B
dbopmax, amanTHPOBAHHBIX K OrPAHHYEHISIM HX 3JJOPOBbS H BOCITPHSATHS HH(OPMAIH:

JU1s1 TuIL ¢ HapyTHeHHSIMH 3PEHI S

— B ITe4aTHOH (hopMe YBETHUEHHBIM IIPH(TOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO TIOKYMEHTA.

JU1s1 TuIL ¢ HapyTIeHHSIMH OITOPHO-IBHTaTeIFHOTO arliapara:

— B MevyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

JlaHHBIH TIepeueHh MOkKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YAFOIHXCHL.

S. IlepeyeHb OCHOBHOIl M 0MOJHHUTEJbHOH YUYeOHOIl JHTepaTyphbl,
HEe00X0UMOI1 /IJIs1 0CBOEHUS JUCHHILIMHBI (MOy.J1s1)

5.1 OcHoBHas JIATEPATYPA:

1. Kak nmpoekTHpoBaTh MporpamMMel. BBeJleHIE B TIPOrpaMMIPOBAHIE U KOMITBIOTEPHEIE
peruncienns / M. @emstiizen, P. b. Gunanep, M. @marr, 1. Kpuimnamy ; o pegaxiueii I1. b.
WBanoBa [u map.| ; niepepon ¢ anrmuiickoro A. H. Kucenepa. — Mocksa : JIMK Ilpecc, 2022. —
724 c. — ISBN 978-5-97060-926-2. — Tekcr : 2IeKTpoHHBI // JlaHb : BIEKTPOHHO-
Ooubmmoreunass cucrema. — URL: https://e.lanbook.com/book/314867 (maTa oOpaIneHms:
09.06.2023).



2. Jlsmesa, C. A. AJITOPHTMBI M aHAJIN3 CIIOKHOCTH : yueOHoe 1mocodue / C. A. Jldmesa,
M. II. IInefimoBry. — Kazans : KHUTY-KAH, 2020. — 116 ¢. — ISBN 978-5-7579-2491-5. —
Texkcr : onexkTpoHHBI //  JlaHb : B3IeKTpoHHO-OMOmMMoreuHass cucremMa. — URL:
https://e.Janbook.com/book/264884 (mara oOparmenns: 09.06.2023).

I[JI&I OCBOCHHA JTHCIIHIUIHHEBI HHBAJIHAaMH H JIHIITaMH C OI'PaHHYCHHBIMIT BO3MOXKHOCT SIMH
3A0POBbA HMEIOTCA H3JaHMA B SJIIEKTPOHHOM BHIE B BJIGKTPOPH-IO-ﬁltﬁJIHOTe‘H{BIX CHCTeMax
«JlaHb» U «IOpaf-'rr».

5.2 Jlono/mHHATeIbHAS JMTEPATYPA:

1. I'omyGenko, J[. AIITOPUTMBI M MOJIETTH BRIYHUCIIEHUA : pyKOBOACTBO / J[. ['oimyGeHko, A.
Kpormin, 3. I'op6yHoB. — Mockea : JIMK IIpecc, 2019. — 240 ¢. — ISBN 978-5-97060-844-9.
— Tekcr : »suexkTpoHHblii // JlaHb : »3nekTpoHHO-OMOMMoOTeyHass cucrema. — URL:
https://e.Janbook.com/book/140582 (mara oOparmenns: 09.06.2023).

2. Crpaycrpym, B. Sseik mporpammmipoBarus C++ Ui IpodecCHOHATOB : yueOHOe
nmocodue / b. Crpaycrpym. — 2-e u3g. — Mocksa : MHTYUT, 2016. — 670 c. — Teker :
3JIEKTPOHHBII 1l JlaHb : 3JIEKTPOHHO-OHOIMOTEYHAS CHCTEMA. — URL:
https://e.Janbook.com/book/100542 (mnara oGparmenns: 02.07.2022).

3. I'pinvv, P. [TapamnensHoe ImporpaMMHpoBaHHe Ha cOBpeMeHHOM C++. UTO KaKIbIi
npoeccHoOHaI JOIKEH 3HaTh O IMapaUIeIbHOM MporpaMmmipoBarnu / P. I'pumM ; TepeBoj C
anrmuiickoro B. IO. Bunnnka. — Mocksa : JIMK Ilpecc, 2022. — 616 c. — ISBN 978-5-97060-
957-6. — Teker : sneKTpoHHBLL // JlaHb : 31MeKTpoHHO-OMONHOTeuHas cucrema. — URL:
https://e.lanbook.com/book/314870 (nara oGpammenmst: 09.06.2023).

4. MuxoB, A. W. PacripeielieHHbIE CHCTEMBI H allOPUTMEI : y4eOHOoe Iocodue / A. U.
Muxos, E. b. 3amarmHa. — 2-e u3n. — Mocksa : UHTYHUT, 2016. — 246 ¢. — Tekcer
3JIEKTPOHHBII 1l JlaHp g 3JIEKTPOHHO-OHOIMOTEYHAS CHCTEMA. — URL:
https://e.lanbook.com/book/100446 (nata obparenus: 09.06.2023).

5.3. llepuoanueckne M3 aAHUA:
|. Baswl maHHBIX KoMITaHHH «cT Brio» http://dlib.eastview.com
2. OnexrponHas ondnnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHC/Ie COBpeMeHHbIe MpodeccHoHATbHbIE 0a3bI
JAHHBIX H HHPOPMALNOHHbIE CIIPABOYHbIE CHCTEMbI

Onexmponno-bubmiomeunsvie cucnemsvt (O5C):
1. DBC «IOPANT» https://urait.ru/
2. BBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIATH» http://www.biblioclub.ru/
3. BBEC «BOOK.ru» https://www.book.ru
4
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. OBC «ZNANIUM.COM» www.znanium.com
. DBEC «JIAHE» https://e.lanbook.com
Ipogheccuonanvrvie 6asvt OaHHbIX
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
KypHamns! n3narenberBa Wiley https://onlinelibrary.wiley.com/
Hayunas sanextpoHHas ouonnoreka (HOB) http://www.elibrary.ru/
[TOMHOTEKCTOBBIE APXUBHI BEAYINHX 3aITafHBIX HAYYHBIX KyPHAIIOB Ha PoccHiickoi
nna’rtl)opme Hay4yHbIX )XypHastoB HOUKOH http://archive.neicon.ru
6. HaimpioHampHas  »eKTpoHHas  OHONMHOTEKa (JOCTYIlT K ONEKTPOHHOH — OHOIHOTEKE
Iucceprali Poccuiickoil rocygapctBeHHoi oubimoreku (PI'B) https://rusneb.ru/
7.  IlpesugeHtckas 6udimioreka mM. b.H. EnpiiHa https://www.prlib.ru/
8.  Baza manmperx CSD KemOpHmIKcKoro leHTpa KpHctamiorpadrueckux gaHHbX (CCDC)
https://www.ccdc.cam.ac.uk/structures/

e




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

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

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

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

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

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

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

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

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

Hugpopmayuonnvie cnpagounvie cticnemol

1. Koncymprant [Imroc - cripaBoYHas IpaBoBas CHCTeMa (ZOCTYII IO JIOKAIBHOI CETH C
KOMITBIOTEPOB OHOIHMOTEKH )

Pecypcol ceoboonozo docmyna

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

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

3. MuHHCTEPCTBO HAYKH U BhICIEr0 oOpa3oBaHnusa Poccriickoit Dejiepaliim
https://www.minobrnauki.gov.ru/;

4. @expepanbHeLil mopran "PoccHiickoe oOpa3zopaHue" http://www.edu.ru/;

5. HudopmarmonHas cucTeMa "EXHHOe OKHO AOCTYITa K o0pa3oBaTellbHEIM pecypcaM”
http://window.edu.ru/;

6. Emnmas KommeKins Ip@poRbIX 06pa3oBaTellbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocyapcTBEHHOTO HHCTHTYTa PyccKoro si3bika mMeHH A.C. [IymmknHa
"O0pa3zoBaHIe Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHO-HH(} OpMAI[HOHHEIT IopTamn "Pycckuit S3bIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKHX TOJIKOBBIX CIIOBapeil http://www.glossary.ru/;

10. CroBapH M 3SHITUKIONEANH http://dic.academic.ru/;

11. OOGpaszoBaTenpHbII ITopTan " Yuebda" http://www.ucheba.com/;

12. 3axoHompoekT "O06 oOpa3opannu B Poccriickoi @ejepaliii”. Bomrpockl H OTBETH http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobecmeennvie snexmpontvie obpazosamenvhuvie 1 uHGopmaruontsie pecypcvt Kyol'y

—

OneKTpoHHBI KaTarmor HayuHoit 6nonmuoteku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. OnekTpoHHas OHOIHOTEKA TPYIOB YueHbIX KyOI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOIYIBHOIO JHHAMHYECKOr0 00yUeHH http://moodle.kubsu.ru

4. bBaza y4eOHBIX IINTaHOB, Y4eOHO-MeTOMHYECKHX KOMITIIEKCOB, ITyOITHKAITHIT H KOH()epeHIII
http://infoneeds.kubsu.ru/

5. BubmnoTeka HHOPMAIHOHHEIX pecypcoB Kadeaprl HH(OPMAIHOHHEIX 00pa3oBaTeIbHBIX
TEXHOJIOTHI http://mschool.kubsu.ru;

6. ONeKTPOHHBIT apXuB JoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DOneKTpoHHHBIE 00pa3oBaTellbHbIE PeCyYPCHl Kadeaphl HH(OPMAIMOHHBIX CHCTEM H TeXHOJIOIHI
B oOpazoBanmn KyOl'Y wu HayyHo-MeToamueckoro kKypHarma '"[IIKOJIBHBIE TI'OJIBI"
http://icdau.kubsu.ru/

5.5 Ilepeyenb HHPOPMAIHOHHO-KOMMY HHKANHOHHBIX TEXHOJIOTH Il

=, HpOBepKa JIOMAIITHHX 33 JaHHI H KOHCYIIbTHPOBAaHHE ITOCPEJICTBOM 3J'IeKTp0HHOﬁ TIOYTEL.



— Hcnionb30BaHue 31eKTPOHHBIX TIPe3eHTallHI ITPH ITPOBEAeHUH JIEKITHOHHBIX 3aHSTHIT
— Cucrema MOODLE
— IIpoBepka AOMAIITHUX 33aJ[aHHil H KOHCYIIbTHPOBaHHE IocperacTsomM S0UC Kyol'yY

5.6 Ilepeuennb JIMIEH3HOHHOTO H CBOOOJHO PACHPOCTPAHAEMOro HPOrpaMMHOIO
olecrieueHn s

OpenOffice

Kommmsirop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 nmi Kitty 0.76

FileZilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 1 3.9)

numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0

matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6

OpenMBopk Django

Firefox, modas Bepcus

Putty, moGas BepcHa

Visual Studio Code, Bepcus 1.52+

Eclipse PHP Development Tools, Bepcia 2020-06+

ITmarms Remote System Explorer (RSE) xma 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

6. MeToanueckne YyKazaHHsA /ISl OOYYAKINHXCS 110 OCBOEHHIO
AUCHUTTHHBI (MOIYJIA)

ITo kxypcy NIpeaycMOTPEHO IPOBEJEHHE JEKIIHOHHBIX 3aHATHII, Ha KOTOPBIX JaeTcs
OCHOBHOH CHCTEMaTH3HPOBAaHHBIH MaTepHall. B XoJe JEeKIIMOHHBIX 3aHSTHH pa30Hparorcs
CBOICTBA, METOABI M COOBITHS OCHOBHBIX SIIEMEHTOB aHaIH3a CIIOKHOCTH aJIrOPHTMOB,
TIPHBOJSTCS IPHMEPHI HX HCIIOIB30BAHNS, ITPOBOANTCS aHAIM3 HaHOOIee PacIpOCTPaHEHHBIX
OIMOOK TMOCTPOEHUS (PYHKIMH CIOKHOCTH. [locime MpOCHyImMBaHHA JEKIMH PEKOMEHIYETCs
BBITIOJIHAUTH YITPaKHEHH S, ITPHBOAMMEBIE B ayJUTOPHH JIJIS CAMOCTOSTEIBHONH PaOOTHI.

ITo xypcy INpeRycMOTpeHO ITpOBe[eHHE JTa0OPAaTOPHBIX 3aHSTHI, Ha KOTOPBIX JaeTcs
MIPUKITAAHON CHCTEMAaTH3HMPOBAaHHBIH MaTepHal. B Xoie 3aHATHII pa30OHparoTcsl I'OTOBHIE
MPOTPaMMHBIE TTPHIIOKEHI S H ITPOBOUTCS aHATII3 MX (DYHKIIHIT CIIOKHOCTH, a TaKKe TTPHBOJISTCS



MIpHMepPBI pa3pabOTKH IMPOrpaMMHBIX ITPIITOKeHHI. [Tocae 3aHSITHS peKOMEHAYETCS BHITIOTHHTD
YITpaKHEHHS, ITPUBOJAHMEIE B ayTHTOPHH JJIsI CAMOCTOSITEIIbHOH paboTHI.

[Ipn camocrosTensHOil paboTe CTYAEHTOB HEOOXOZHMO H3YYHTh IJHTEpaTypy,
MIPHBEIEHHYIO B IIEPEYHSIX BHIIIE, TS OCMBICIIEHHS BBOJIHMBIX ITOHSATHII, aHaII3a IIPeII0KEHHBIX
TMOAXO0JIOB M METOJOB pa3palbOTKHU ITporpaMm. PaspabaTriBasi pellieHHe HOBOH 3ajaul, CTYIEHT
JIOTKeH YMeTh BBIOpaTh S((eKTHBHBIE H HaJ[e)KHBIe CTPYKTYPBI JaHHBIX IS IpefiCTaBIeHHS
nHpopMari, moxodpaTh COOTBETCTRYIOIIIE aTTOPHTMEI JUIS HX 00paboTKH, YUeCTh CITEIH(HKY
SI3pIKA ITPOrpaMMHPOBAHHS, Ha KOTOPOM OyIeT BBITIOIHEHA peann3aria. CTYeHT JOIIKEH YMETh
BBITIOJIHATh TECTHPOBAHHE H OTJIAJKy alITOPHTMOB PeIleHHs 3afady C I[eIbl0 OOHApYyKeHHS H
YCTPaHEHHS B HHX OIMIMOOK.

BaxHenmmM sTarnoM Kypca SBISIETCS CaMOCTOSTelbHas padoTa 1Mo AHCHMIUIMHE. B
MPOIECCE CAMOCTOATEIBHOI PalbOTHl CTYAEHT IpHOOpeTaeT HABBIK ITPOBEAEHHS aHallH3a
53¢ peKTHBHOCTH alTrOPHTMOB.

Hcnonp3yroTcad akTHBHBIE, HHHOBAI[MOHHBIE OOpPA30BATENbHBIE TEXHOIIOTHH, KOTOPHIE
CITOCOOCTBYIOT ~Pa3BUTHIO OOMIEKYITbTYPHBIX, OOIMIENMpO(ecCHOHATPHRIX KOMIIETEHI[HIT H
Mpo(ecCHOHATFHBIX KOMITETEHIIT 06y YarOIIIXCSI:

® 1polJiieMHOe OOYYEHHE;
Pa3HOYpPOBHEBOE OOyUEHHE;
MIPOEKTHBIE METOABI OOYUEHHS;
HCCIIE[OBATEIh CKHE METOBI B O0YYEHHH;
0o0y4YeHHe B COTPYAHHYECTBE (KOMaHHas, TPyINIoBas padoTa);
HH(pOPMAIHOHHO- KOMMYHHKAI[HOHHBIE TEXHOIOTHH.

Jlms mI ¢ orpaHMYeHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS IPEAYCMOTpPEHA OPraHH3aIls
KOHCYIIbTAllHI C HCIIONIb30BAHHEM 3IIeKTPOHHOMH ITOYTHI.

YuyeOHo-METOAHMUECKUM 00eCIIeUeHHEM KYPCOBOM PabOThI CTYZIEHTOB SBILTIOTCS:

1. yueOHas muTepaTypa;

2. HOpMaTHBHBIE JOKYMEHTH BY 3a;

3. MeTofM4ecKHe pa3paboTKH VIS CTYIEHTOB.

CamocTtosTenbHas paboTa CTYAEHTOB BKIIFOYAET:

— oopMITEHIE HTOTOBOTO OTYETa (ITOSICHUTENMbHOI 3aITHCKH ).

— aHAJIN3 HOPMAaTHBHO-MeTOINYEeCKOH 0a3bl OpraHH3aIlHi;

— aHAJIN3 HAyYHBIX ITy OIIHKAIIHH TI0 3apaHee OIPeeTIEHHON TeME;

— a”HaIH3 1 006paboTKY HH(OPMAITHH;

— paboTy ¢ Hay4YHOI, y4eOHOI U METOAMYECKOH IINTEPATYPOil,

— pabora ¢ KOHCITeKTaMH Jekimii, 35C.

JI71s1 caMOCTOATENBHOI paOOoThI ITPEJICTABIISETCS aYAHTOPHS ¢ KOMITBIOTEPOM H JOCTYIIOM
B MHTepHET, K 31eKTpoHHOI OGHOMHOTEKe By3a H K HH(POPMAIIHOHHO-CITPAaB OYHBIM CHCTEMAM.
[TepeueHr yueGHO-METOTHUECKOTO 00€CTIEUEHHS:

1. OcHoBHas 0OpazoBaTelbHas MPOrpaMMa BBICIIIET O TPO(ECCHOHATBHOTO 00Pa30BaHIs
(beneparbHOTO TOCYAapPCTBEHHOTO GIOIKETHOrO 00pa30BaTeIbHOTO YUPEKASHHS
BBICIIIEr0 00pa3zoBaHNA « KyOaHCKHIT TOCYyapCTBEHHBI YHUBEPCHUTET» T10 HAIIPABIIEHHIO
TIOATOTOBKH.

2. TlonoxeHue o MPOBEAEHNH TEKYIIETO KOHTPOIS YCIIEBAEMOCTH H ITPOMEKYTOYHOM
aTTecTalun B (elepalbHOM TOCYIapCTBEHHOM GIOIKETHOM 00pa30BaTeIbHOM
YUpeKAEHHU BhICIIEr0 00pa3oBaHMs « KyOaHCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET».

3. O6rmme TpedoBaHHS K ITOCTPOSHHIO, CO/lep/KaHHI0, OQOPMIIEHHIO H YTBEP KICHHIO
padoyeli mporpaMMbl JHCIIHITIHHBL DelepaTbHOro rocyAapcTBEHHOTO
00pa30BaTeIbHOIO CTAHJaPTa BBICIIETO PO eCCHOHAIFHOT O 0Gpa30BaHHSL.

4. Meroanueckue peKOMEHAAINH 0 COAEP/KaHII0, OOPMIIEHHIO H MTPHMEHEHHIO
o0pa3oBaTeIbHbIX TEXHOIOTHIL H OIIEHOYHBIX CPEJICTB B YUeOHOM IIPOIIECCE,
ocHOBaHHOM Ha DeJlepallbHOM TOCYJaPCTBEHHOM 00Pa30BaTeIbHOM CTaHAapTE.



5. Y4eOHBII IUTaH OCHOBHOH 00pa30BaTeIbHOMN ITPOrPaMMBI 10 HAIIPABIEHHIO TIOJT OTOBKH.
6. @eepallbHBII TOCYIAPCTBEHHBIT 00pa30BATEIbHBII CTAHAAPT BHICIIIETO
npoeccHOHATFHOr0 00Pa30BaHMs 110 HAITPABRIEHHIO TTOJT OTOBKH.

B oCBOEHMH AHCLIIIIMHB HHBAIHAAMH H JHI[AMH C OI'PpaHHYCHHBIMH BO3MOHOCT AMI
3H0POBbA OOIIBINIOE 3HAYEHHE HMMEET HHIHBHIYalIbHaA y"IeﬁHaﬂ paﬁo’ra (KOHCYJIBTEH_[I]II) -
JOITOITHHUTEIIbHOC Pa3biACHCHHC y‘IeGHOI‘O MaTcpHalla.

WHauBHIYaTIbHEIE

KOHCYIIbTAIlHMH IIO IIPEAMETY SABIIAIOTCA  BaXHbBIM (baKTOpOM,

CHOCOﬁCTBYIOH_[I'EM HHAHBHAYaIH3aI[HHI oﬁyqemm H YCTAaHOBJICHHIO BOCITHTATCIIBHOI'O KOHTAKTa
MEXIY IIPCIIogaBaTciicM H OﬁyllaIOLT_[IIMCH HHBAIIHIOM HIIH JIHIIOM C OI'PpaHHYCHHBIMH

BOSMOXHOCTAMH 3JJOPOBbA.

7. Matepua/ibHO-TEXHHYECKOE 00ecrieueHue 1Mo JUCLHMILINHE (MOIY.I10)

HammeHoBanne yqeﬁHof'-I aYIHTOPHH, €€ OCHAIIl[CHHOCTBb

No Buy padot
000pyOBaHHEM H TEXHHYECKHMH CPeACcTBaMH O00YUYeHHS
1. JIeKIIHMOHHBIE 3aHATHSA Aymuropus, YKOMILIEKTOBaHHAS CITEIHAITM3UPOBAaHHOIT
MeOembI0 H TEXHHYECKHMH CPeICTBAMH O0yUYeHHS
2, JlaGopaTopHeie 3aHATHS | AYIUTOPHS, YKOMILIEKTOBaHHAS CITEIHAITM3HPOBAHHOI

MeOeTbIo H TEXHHICCKIMIL CpEeACTBaMIL OﬁylleHHH,
KOMITLFOTEPAMH, ITPOCKTOPOM, ITPOIrPpaMMHEIM obecIeyeHHEM

3. ['pyrmioBeie

A}’IIIITOPIBI, YKOMITIICKTOBaHHasA CHGL[I-I&J]I‘IBIIPOBEI}H{Oﬁ

(MHIUBHTyalTbHBIE) MeOelmpl0 M TeXHHYECKHMH  CPEACTBAMH  OOYYeHHS,
KOHCYIIbTAlHU KOMIThFOT€paMH, ITPOrPAMMHBIM 00eCIIeYeHHEM

4. Texkymmuii  KOHTPOIb, | AyIHTOPHA, YKOMILIEKTOBaHHAS CITEIH A3 POBAHHOI
MIPOMEXKYTOYHAS MeOelnbl0 M TEXHHYECKHMMH  CPEACTBAMH  OOYYeHHS,
aTTecTalHs KOMITLFOT€paMH, ITPOrPAMMHBIM 00ECIIEYEHHEM

5. CamMocTosTenbHAS KaGuHer 11 caMOCTOSTENBHOH  paldOThI, OCHAITEHHBIIT
padoTa KOMITHFOTEPHOH TEXHHKOH C BO3MOKHOCTBIO IMOJKITIOYEHHS K

ceTH «HWHTepHET» IpOrpaMMOil 3KPaHHOTO YBETHYEHHSI H
oOecIieYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIHOHHO-
00pa30BaTEIbHYIO CPeTy YHHBEPCHTETA.

[Iprvedanme: KoHKpeTH3alusa ayIUTOPH H UX OocHalleHHe orpenaensercs OITOII.
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