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

1.1 Ilesb ocBOEHHU ST M CIHILIHHbI
[lenpto Kypca SBISIETCS H3YYeHHE OCHOB (YHKIOHATBHOTO M PEKYPCHBHO-IOTHYECKOTO
TIPOrPAMMIIPOBAHIISL.

1.2 3amaun qUCIHMIIIHHBI

OCHOBHBIMH 33/lauyaMH Kypca SBIISIETCS:

— OCBOEHHE MapaIrMbl (PYHKIIHOHATIBHOTO IIPOrPaMMIPOBAHILS;

— OCBOEHHE MapaJIiTMbl PEKYPCHBHO-IIOTHYECKOr O IIPOrPAMMHPOBAHI;
— 3HAKOMCTBO € A3bIKaMH ItporpaMmMuposaHus Clojure, Prolog, Scala,

— IIOITyYEHHE OIbITa KOMAHIHOMN Pa3paOoTKH.

1.3 MecTo JHCHHILIHHBI (MOIYJ/IfA) B CTPYKTYPe 00pa3oBaTe/IbHOM MporpaMmbI
HuciimimiHa —«OyHKIHOHATBHOE H  PEKYPCHBHO-JIOTHUECKOE ITPOrPAMMIPOBAHHUE
OTHOCHTCS K «O0s3aTeNbHas YacTh» bioka | «J[HCIMIUIHHEL (MOAYIIHN )» Y4eOGHOr O TUIaHa.

1.4 IlepeveHb IJIAHMPYEMbIX Pe3y/JIbTATOB OOYUeHHS MO JAUCIHILINHE (MOIYJIIO0),
COOTHECEHHbIX ¢ IVIAHHPYEeMbIMH Pe3YJIbTATAMH 0CBOEHH I 00PA30BATeNAbHOI NPOrpaMMbI

WsydeHne JaHHOH y4eOHOIl JMHCIMIUIMHEI HallpaBIeHO Ha (QOpPMHpPOBaHHE Y
00yYaIOIIIXCS CIEAYIOIIX KOMITET SHIHIA:

OIIK-2

3Hams

Yuems

Bnaoems

H/[-2.0IIK-2

3Hams

Crnoco0eH NMpHUMEHATH COBPeMEeHHbII MATeMATHUeCKHil aNnapar, CBS3aHHbII ¢
NpoeKTHPOBAHNEM, Pa3padoTKoil, peaju3anmueil H OIEHKOH Ka4vecTBa
NpPOrpaMMHBIX MPOAYKTOB H MPOrPAMMHBIX KOMILIEKCOB B Pa3IHYHBIX
00J1acT AX YesI0BeYecKoil AesiTeIbHOCTH

HJI-1.0IIK-2

Cnocobden npumeHAms CUCHMEMHBLL NO0X00 K AHAIU3Y NpeOMemHoil
(npobdnemroii) odnacmu, eviaeieHuo mpedosannii Kk HC
Memooonoauu  paspabomxu npocpamMmuozo obecneyeHus i MeXHONOo2ul
APOSPAMMUPOGAHUS € UCHONb306AHUEM (DYHKYUOHAIbHOI 1 PeKYPCUEHO-
no2uYeckoil napaouemvl
Ipoeooums anamiz ucnonHenus mpeboeartiii
Hcenonvszoeams — cyugecmeyiowjuie  munoevie  peuwileHus i ulabnoHbl
NPOeKIMUPOBAH1IL NP OZPAMMHO20 0becnedeHiiss ¢ NPLUMeHeHIeM PYHKYUOHANb HOTL
U PeKYPCUBHO-102UYeCKOll NapaoueMuvl NpOoZPaAMMUPOEAH1LIS
Ananuz  eosmoocnocmeil  peamusayuu  mpeboeanuii K NPOPAMMHOMY
obecneueniio
Coenacoeantiie mpeboeaniiii K HpOPAMMHOMY obecneueniiio c
3aUHINEPeCcOBAHH bIMLL CIIOPOH aMil
Paspabomxa, usmenenuie w1 cOo21ACOGaHIUE APXUIMEKMYPbHl  HPOZPAMMHOZO
obecneyenus ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKINOPOM NPOPAMMHO20
obecneuenus
IIpoexmupoearite cmpykmyp OanHvix
Paspabomxa cmpyxmypsr npozpammuozo kooa HC
Jlesmenvrocms, HANPAaGIeHHAs Ha peuleriie 3a0ay aHammuYeckoz2o xapakmepa,
npeononaz aruLx esloop 1 MHO20006pasie aKkmyaibHblX CHOCObBOEG peuleHUs 3a0ay
Ipumersem coépemeHHbLIT MamemMamuuecKuii  annapam  npu
nocmpoeHuyu Mooeleil 6 PAIUYHBLIX 00JACHAX  Yel06eUecKoll
oeamenbHOCIU
Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMIEHbIY  Cpeocme  paspabomki
HPOZDAMMHBIX HPOOYKNIOB C UCHOMb306AHUEM QVHKLYLOHATbHO20 1 PEeKVPCUGHO
N102UYeCK020 NPOZPAMMLUP O8AHS



Yuems

Bnaoems

H/[-3.0IIK-2

3Hams

Yuems

Bnaoems

H/[-4.0IIK-2

3Hams

Memooonozuu  paspabomxu npopamMmuozo obecneyenus iU MeXHONOo2ulL

NPOSP AMMUPOCAHUS

Buipabamuvieams eapuanmot peantzaiuil mpebogariiii

Hcenonvzoeams — cywjecmeyowjue  munoevie  peuienus U UlabnoHw

HPOeKMUPOBAHUSL NPOSP AMMHO20 0becneyeHiis

Anamuz  eozmoscnocmeil  peamusayuiu  mpeboeaHuii K - HPOZPAMMHOMY

obecneuentiio

Paspabomxa, usmenenuie w1 cOo21ACOGaHIUE APXUIMEKMYPbHl  HPOZPAMMHOZO

obecneyenus ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKINOPOM NPOPAMMHO20

obecneyenus

IIpoexmupoearite cmpykmyp OanHvix

Paspabomxa cmpyxmypsr npozpammuozo kooa HC

Céop, obpabomxa, ananusz 1 060bujeHe pe3yIbMaAmMoe 3SKCHEPUMEHMOE 1

uccnedoearulil @ cooneemcmeyioujeii obaacmu 3HaHuUil

JesmenvsHocmy, HanpaenenHas HA peuleHiie 3a0ay AHAIUNMUYECK020 Xapaxmepa,

Hpeononazarnuux eslbop 1 MHO2006pasiie akmMyanbHsIX cHocoboe peuteHiis 3a0a
Apeymenmuposaro npumenaem Memoowl npOoeKmupo6anu,
paspab omKu U peanu3ayuy npozpamMmMHbIX HPOOYKHIOE U NP 0P AMMHBIX
KOMNJIEKCO6 6 P a3IUYHBIX 00J1ACHAX 1eJ106 €UeCKOIl deamelbHoCmU

Bosmooicnocmii cyupecmeyiouyeii npo2pamMmH o-1mexHu4eckotl apXumexmypsl

Bosmooicnocmit  cogpemenHblx 1 NEPCHeKMIEHbIX  Cpeocme  paspabomkii

NPO2PAMMHBIX NPOOYKINNO0E, MEeXHIUYeCKUX cpeocnie

Memooonocuu  paspabomxu npopamMmHozo obecneyeHus U MexXHONOo2ulL

PYHKYLOHATILHO20 NP O2PaAMMUPOCAHLIS

A3viki npozpamMmipoeaiis 0l cO30aH1sl KILHenl-CepeepH biX NPLUIOHCEH U]

Huempymenmut 1 memoost npoexmupoeanuis u ouzaiina HC

Ienu 1 3a0auit NPoEOOUMbBIX UCCNeO0EaH L 1L Pa3pPaAboOmoK

Memoowt u cpedcmea nnaHupoeanus 1 OpeaHU3AYUL  UCCTeO08AHUIL U

paspabomox

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

uHpopmayul

Buipabamvieams eapuanmol peanuszaiuil mpeboegariiii

Hcenonvzoeams — cywjecmeyiowjue  munogvie  peuienus U ulabnoHb

HPOEKMUPOBAHUL NPOPAMMHO20 0becneyeHiis

Paspabomxa, usmenenue u co2iacoganie apXumexmypsvl HpPOZPAMMHOZO

obecneyenus ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKINOPOM NP OPAMMHO20

obecneyenus

P aspabomxa cmpyxmypst npozpammuozo kooa HC

Bepugurayus  cmpyxkmypst  npoepammuozo xooa HC  ommocumensHo

apxumexmypuvt HC u mpeboeanuii 3axaszuuxa x HC

Céop, obpabomxa, ananusz i 0b60bujeHue pe3yIbmamoe 3SKCHePUMEHMOoe U

tccnedoearuii @ cooneemcemeyiougeii obaacmil 3Hanuil

JesmensHocmy, HanpaenenHas HA pelleHiie 3a0ay AHAIUMUYeCKo20 XapaKmepa,

Hpeononazarnux eslbop 1 MHO2006pasiie axmyanbHsix cnocoboe peuteHiis 3a0a
Hcnons3zyem uHcmpymeHmanbHsle, NPOPAMMHbBIE U ANNAPAINHLLE
cpedcmeéa  uUIMeEpeHUNl 011 OUEHKU Kauecméa npozpammHOZ0
obecneuenun

Bosmooicnocmit  cogpemenHblx 1 NEPCHeKMIEHbIX  Cpeocme  paspabomkii

NPO2PAMMHBIX NPOOYKINNO0E, MEeXHIUYeCKUX cpeocnie

Memooonoauu paspabomxu npopammuozo obecneyenus i MeXHONO2UlL
NpOp AMMUPOCAHLS



Yuems

Bnaoems

Asvixu npozpammuposanuis u pabonivl ¢ bazamit OaHHbLX

Hcenonvzoeams  cywecmeyowjue — munogvie  peuienus U ulabnoHb
HPOEKMUPOBAHUSA NPOZPAMMHO20 0becneyeHiis

Bepuguyupoeams cmpykmypy npozpammnozo kooa

Ipumensims memoosl AHANU3A HAYYHO-MeXHUYecKoil UHpopmarytitl
Paspabomxa, usmeHenuie 1 CcO21ACOGAHIUE APXUMEKIMYPHL  HPOZPAMMHOZO
obecneyenus ¢ CUCTMEMHBIM AHATUNIUKOM 1 APXUMEKINOPOM HPOPAMMHOZ0
obecneyenus

P aspabomxa cmpyxmypst npozpammuozo xooa HC

JesmenvsHocmy, HanpaenenHas HA peuleHiie 3a0ay AHAIUNMUYECK020 Xapaxmepa,
Hpeononazaruux estbop 1 MHO2006pasie akmyansHuix cnocoboe peuleHiis 3a0ay

2. CTpyKTypa H coJiepKaHUe JUCHUIIIHHBI

2.1 PacnpejesieHHe TPYAOEMKOCTH JUCIHILIHHBI 0 BHAAM padoT

OO0r1mas TpyA0EMKOCTh JHCIIHIUIHHEBI COCTABIIET 2 3a4. ell. (72 4acoB), HX pacIlpellellcHHe
10 BHJIaM paboT IPeiCTaBIeHO B TaOIIHIlE

CemectpbI
Buj yuedHoii padornbl Beero (1aceI)
5 MACOB
KonrakTHas padoTa, B TOM YHC/IE: 52,2 | 52,2
Ay/MTOpHBIE 3aHATHA (BCEro): 50 50
BaHATHA JIEKI[HOHHOTO THIIA 16 16
JlaGopaTopHBIE 3aHSTHS 34 34
3aHATHA CEMHHAPCKOIO THIIA (CEMHHAPHL,
MIPAKTHYECKIE 3aHATHS)
HHasi KOHTAKTHAsA padoTa: 2,2 2,2
KoHTtpois camoctosrensHoi paborsl (KCP) 2 2
[IpomerxyrouHas arrectaiusd (MKP) 0,2 0.2
CamocTosiTeJIbHAA PadoTa, B TOM M CIE: 19,8 | 19,8
Buinonuenue unoueroyans Holx 3a0aniiii 198 | 198
(nodzomoexa coobuyenil, npesenmayiii) * *
IloAroTOBKa K TEKYIIEMY KOHTPOIIFO
KoHTtpo.ib:
IloAroToBKa K 3a4eTy
Jac. 72 72
B TOM YHCJIe
O0mAs TPYA0EMKOCTH KOHTAKTHas 52,2 | 52,2
padoTa
324, e 2 2

2.2 CTpyKTYpa JHCHHILIHHbI
Pacrnipeenenne BHAOB YueOHOH paGOThI H HX TPYIOEMKOCTH I10 pa3/ieNiaM I CIIHIDIHHEL.
Pazmensl (TeMbl) JUCIMIUIHHBIL, H3YYaEMBIE B 5 CEMECTPE

Ko/IiriecTeo 1acoB

. BHeayauropHan
Ne HanmeHoORaHHe P az[eJI0B (TeM) T AynmuropHan paboTa padora
JI 113 JIP CPC
1 2 3 4 5 6 1
1. | OyHKIHOHATIBHOE IIPOrPAMMHPOBAHIE 48 10 24 14




Ko/nriecTBo 1acoB
i BHeay T opHAR
Ne HanMeHoOBaHIe P a3HeI0B (TeM) — AynuropHan paboTa patora
Ja 3 JIP CPC
1 2 3 4 5 6 7
PekypcHBHO-IOrHYECKOE
2. P 218 | 6 10 5,8
IPOTPAMMHPOBAaHHE
NTOI'O mo pasgesam i cCIMILIHHbI 69,8 16 34 18
Konrponbs camoctosrensHon pabotsl (KCP) 2
[IpomexytoyHas artectaims (MKP) 0,2
[ToAroTOBKa K TEKYIIEMY KOHTPOIIIO
O0mAas TPYI0EMKOCTD 10 JHCIHILTHHE 72

Hpumeyanue: JI — nexyuu, I3 — npaxmudeckue 3aHAnwA/cemunapst, JIP — nabopamoprste 3arnamua, CPC —

CAMOCHIOAINEIbHAA p(lﬁOH.fﬂ C‘H{VOQHHM

2.3 Coaepsranue paszaesioB (TeM) JHCHHILIAHbI
2.3.1 3anATHA JEeKITHOHHOT 0 THIIA

PDopma
Ne HanmeHoR aHHe paziea (TeMbI) Coaep:ranme p azaea (TeMbI) Telcyl:uero
KOHTPOJIA
1 2 3 4
i OYHKIHOHAIIBHOE BBejeHue B (GyHKIMOHATHHOE -
TPOrPAMMHPOBAHIE nporpammvuposante. 3K Clojure. REPL
2. Oy B Clojure. P3
3 CtpyKTypsl faHHbIX Clojure. P3
" [TapamnnensHoe IporpaMMHPOBAHIE, -
TPaH3aKIMOHHA ITaMsITh, aToMbI Clojure.
. OCHOBHI (pYyHKIIHOHATTBHOTO -
IIPOrpaMMHUPOBAHIA Ha Scala.
& PexypcuBHO-IOrH4YECKOe BeeneHIe B peKypCHBHO-IOTHYECKOE -
TIPOrPaAMMHPOBAHHE IporpaMMupoBaHHue. S3pIK Prolog.
7. OBPUCTHYECKHIT ITOHCK Ha Prolog. P3
) O0paboTKa eCTECTBEHHOIO S3bIKa Ha -
Prolog.

Ipumeyanue: JIP — omuem/3amuma nabopanioproii pabonist, KII - estnoiteHue Kypcogozo npoekia, KP - Kypcoeoii
pabonwt, PI3 - pacyemHo-epaguieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposane, P3 — peuiertie 3adadu.

2.3.2 3aHATHA CEMHHAPCKOT0 THIIA

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

mecmuposanie, P3 — peuiertie 3a0ad.

2.3.3 JIabopaTopHbIe 3aHATHA




Pdopma
Ne HaimeHoR aHHe paziea (TeMbI) HaunveHopaHHe J1adopaTopHLIX padoT TEKYILULEro
KOHTP 014
1 2 3 4
OYHKIMOHAIIBHOE ;
i i Bregenne B Clojure. 3armycK IIporpamM. P3
TIPOrPaAMMHPOBAHHE
OYHKIMOHAIIBHOE 3
2. 1 Oynkipm B Clojure. P3
IIPOrPAMMHPOBAHHE
OYHKIMOHAIIBHOE .
3. HE Crpykrypsl gaHHbeIX B Clojure. P3
TPOrPAMMHPOBAHIE
DYHKIMOHAIIBHOE
4. o OyHKImH map, reduce, filter u apply. P3
TIPOrPAMMHPOBAHHE
OYHKIMOHAIIBHOE :
5 e Pemrenne 3amau Clojure Koans. P3
IPOrPAMMHPOBAHHE
(DYHKIMOHAIIBHOE .
6. 1 Pemrenne 3amau Clojure Koans. P3
TIPOrPaAMMHPOBAHHE
2 DYHKIMOHAIIBHOE Paz6op paboTsl 1 JopaboTKa IIPOrpaMMBbL 4
" | mporpaMMIpOBaHHE Mire
. OYHKIMOHAIIBHOE JlopaboTtka mmporpamMmMel Mire, pabota B p3
" | MporpaMMHpPOBaHHE KOMaHJIe HaJ[ OOIINM ITPOEKTOM.
9 (DYHKIMOHAIIBHOE JopaboTka mmporpaMmmMel Mire, pabora B 3
" | mporpaMMIpPOBaHHE KOMaHJIe HaJ{ OOIIIM ITPOEKTOM.
OyHKIMOHAIIBHOE
10. U.'I OcHOBHI Scala. P3
TIPOrPAMMHPOBAHIE
OYHKIMOHAIIBHOE
11. = Penienne 3amau Ha Scala. P3
TPOrPaMMHPOBAHHE
(DYHKIMOHAIIBHOE
12. i Pemnienne 3amad Ha Scala. P3
IPOrPAMMHPOBAHIE
OyHKIMOHAIIBHOE
13. T Penienne 3amau Ha Scala. P3
TIPOrPAMMHPOBAHHE
Beenenne B Prolog, hakTsl, paBmia,
PexypcHBHO-IOrHYECKOE
14, MeXaHH3M BeIBOZAA. CImcKH B Prolog. P3
IPOrPaMMHPOBAHHE
JluHaMITdecKOe yITpaBieHne (haKTaMi.
Pacinpennie SWI-Prolog nma paGoTsI ¢
PexypcHBHO-1OrHYeCKOe
15. rpammatukamu DCG. TIpemuxkar phrase, P3
IPOrPaMMHPOBAHIE
pas30op IpHumMepa.
PexypcHBHO-IOrHYECKOE
16. Peamizarmsg ximuenta TCP/IP. P3
TIPOrPAMMHPOBAHHE
PexypcHBHO-TOrHYECKOE ;
17. Peamizaigisg 6ora Mire. P3
TIPOrPAMMHPOBAHHE

Hpume yanue: JIP — omuyenm/3amuma nabopaniopHoii pabonist, KII - estnonHeHle Kypcogozo npoekia, KP - Kypcoeoii
pabonist, PI3 - pacyemno-epaghuieckozo 3adanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposaniie, P3 — peuiertie 3aoau.

2.3.4 IlpumMepHas TEMATHKA KYPCOBBIX PA0OT (IPOEKTOB)

Her.

2.4 IlepeveHb Y4eOHO-METOMIECKOT0 odeceueHHs A CAMOCTOSATEILHOH PadoThI
00YUYAIOIIHXCA N0 JUCI{HILTHHE (MOIYJ/II0)

No

Bug CPC

Hepequb y‘IeGHO-MeTOI[IIHeCKOI‘O obecrieyeHH I JHCIIHTUIHHEL
TIO BBITIOJTHEHHIO CAMOCTOSTEIIbHOH paﬁo’rm




| 2 3

1 H3yueHne Meroanyeckiie yKas3aHHs II0 OpPraHH3allMH CaMOCTOSTEIbHOI
TEOPETHYECKOr O paboTH CTYZIEHTOB, YTBEPKIECHHBIE Kadempoit
MaTepHaia HH(pOPMAIIHOHHBIX TeXHOIOrHi, rmpoTokoi Nel ot 30.08.2019

2 Pernienme 3amau Merognyeckie yKas3aHHS 10 OpPraHH3allMi CaMOCTOSTEIbHOI

paboThI CTYZIEHTOB, YTBEPKIEHHBIE Kadempoii

HHpOPMAIIHOHHBIX TexXHOoIorui, mpoTtokon 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 OTPAaHHYEHHSIM HX 3I0POBbS H BOCTIPHATHS HH(bOPMAIIHH:

JI71s1 TTHIL ¢ HAapyIIEeHH SIMH 3PEHHS:

— B ITe4aTHOH (hopMe YBETHUEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B hopMe ayanodaiiia,

— B MeyaTHOI# opme Ha sS3bIKe Bpaitns.

JI71s1 v ¢ HapyTIEHN SIMH CITyXa:

— B MeyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JI71s1 vl ¢ HapyIIeHHSIMHA OITOPHO-ABHTATEIBHOTO armiapara:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayaunodaiina.

JlaHHBIIT TlepeyeHb MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YAFOITHXCHL.

3. O6paszoBaTe/ibHbIE TEXHOIOTHU
B cooreerctBHM ¢ Tpebopanusvi OT'OC B mporpaMMa AUCIHIDIHHEL IIPey CMaTPHBAET
HCIIONIb30BaHNe B y4eOHOM IpOoIlecce CIeAYIOMNX 00pa30BaTellbHbIE TEXHOIOTHN: YTEHHE
JEKIHNH € UCIIONb30BAaHHEM MYIIbTHMEAMITHBIX TEXHOIOTHIT; METOJ] MaJIBIX I'PYTIII, pa3oop
MPaKTHYeCKUX 3a/[a4 H KeHCOB.

[Ipn 0OyueHHH HCITONB3YIOTCS CIEAYIONIIe 00pa30BaTEIbHbIE TEXHOMOIHIL;

— TexHoTOrHI KOMMYHHKAaTHBHOTO OOyuYeHHS — HalpaBieHa Ha (popMHpoOBaHIe
KOMMYHHKaTHBHOI KOMITETEHTHOCTH CTYJIEHTOB, KOTOpas SBISIETCS 0a30BOH, HEOOXOAMMOMN ISt
aJalTaIii K COBPEMEHHBIM YCIIOBHSAM M KKYIIb TYPHONH KOMMYHHKAITHH.

— TexHonorud pasHOYpPOBHEBOro (AHQpdepeHIIHPOBAHHOI0) O0yUeHHS — ITpejIioaraer
OCYINECTBIIEHHE TI03HABATEIBHOI JAESITEILHOCTH CTYJIEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CIIOCOOHOCTEH, BO3MOYKHOCTEH H HHTEPECOB, ITOOIMIPSS HX pPealTH30BBIBAaTh CBOIl TBOPYECKMIT
noreHIHan. Cozgamie H HCIIONb30BaHHE IHATHOCTHYECKHX TECTOB SBIISETCS HeOTheMIeMOIl
YACTHIO JAHHOI TEXHOIOIHH.

— TexHomormsa MOAYIBHOTO OOYYeHHS — IIpeAycMaTpHBAaeT JelleHHe COJAepKaHHsI
JHCIHIITMHBI Ha JOCTaTOYHO aBTOHOMHEIE Pa3elbl (MOAYIIH ), HHTETPHPOBaHHBIE B OOIIHIT KYyPC.

— HHpopManHoOHHO-KOMMYHHKAI[HOHHEIe TexHomornun (MKT) - pacnmipstor pamku
00pa3oBaTeIbHOrO IIpoIiecca, IMOBBIINNAS €r0 ITPaKTHYECKYIO HAIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(HKAIIMH CaMOCTOSATENbHOII padOTHl yYaHXCS H IIOBHIINIEHHIO ITO3HABATeIbHOM
akTUBHOCTH. B pamkax KT Beiaensrorcs 2 BUa TEXHOIOTHIA:

— TexHONOrHS HCIIONb30BAHHS KOMIIBIOTEPHBIX ITPOrpaMM — TO3BOJIIET 3 eKTHBHO
JIOTIOTTHHTB ITPOIECC OOYUEHH S SI3BIKY Ha BCEX YPOBHSIX.



— VHTepHeT-TeXHONOTHH — TIPEJOCTARISIOT IMHPOKHE BO3MOKHOCTH JUIS  TIOHCKa
nHpopMaIHH, pa3padoTKH HAYYHHIX TIPOEKTOR, BeIeHHI HayYHBIX HCCIIeJOBAHHII.

— TexHonornsa HMHANBHIyaATH3aI[MH OOyYeHHS — TIOMOTaeT pealH30BBIBAaTh ITHYHOCTHO-
OPHEHTHPOBAHHBIIT IIOAXOJ, YYHTHIBAS HHIUBHAYyalbHBIE OCOOEHHOCTH M THOTPeOHOCTH
YYAITHXCSL.

— IlpoexkTHast TEXHOIOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIBHOIO
B3aUMOJICFICTBHS yYaIl[MXCS C ILENbI0 PEIeHHs 3ajayud, KOTOopas OIMpeJelseTcs B paMKax
NpodecCHOHANTBHOIT TOAT OTORKH, BRI TY HIH HHYIO ITpeIMETHYIO 00/IacTh.

— TexHonornsa oOydeHHS B COTPYAHHYECTBE — PeATH3yeT HIECI0 B3aHMHOTO OOYYeHHS,
OCYINECTBISIA KaK HHIAMBHAYAIbHYIO, TaK M KOIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
y4YeOHBIX 3a]1ay.

— HrpoBas TeXHONOIHs — IO3BOJIIET Pa3BHBAaTh HABBIKH PACCMOTPEHHS psiia BO3MOKHBIX
cItoco0OoB pelieHHs Mpo0ineM, aKTHBH3HPYS MBIIIIEHHE CTYAEHTOB H PacKpbIBas JIMTYHOCTHBIT
TTOTEHIMAT KaKJJOTO YYaIlerocs.

— TexHONTOIHS pasBHTHS KPUTHYECKOIO MBIIDIEHHSA — CIIOCOOCTBYET (HhOPMHPOBAHHIO
Pa3HOCTOPOHHEH IMYHOCTH, CIIOCOOHOI KPHTHYECKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
0oTOHpaTh HH(OPMAIIHIO JUIS PelleHHs ITOCTaBIIEHHO 3a[auH.

KoMruiekcHOe HCITOIB30BaHHE B YUeOHOM ITpOIlecCe BCEX BBIINIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIHPYIOT JIHYHOCTHYIO, HHTEIUIEKTYalbHYH) aKTHBHOCTh, Pa3BHBAIOT IIO3HABATEIbHBIE
TIPOIIECCHI, CITOCOOCTBYIOT (hOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOJDKeH o0majgaTh
OYIIYIIHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHTEPAKTHBHBIX 00pa30BaTelbHBIX TEXHOIOIHI BKITFOYAIOT B Ce0S:

— paboTa B MaIbIX TPYIITaX (KOMaHJIe) - COBMECTHAS AeSATEIbHOCTh CTYIEHTOB B IPYIIIE IO
PYKOBOJICTBOM JHjIepa, HalTPaBIIeHHAas Ha pellleHe O0MIeit 3a[aun ITyTEM TBOPUYECKOTO CIIOKEHHS
pe3yIbTaTOB HHAHBHAYAIBHOH pabOTHl WICHOB KOMAHABI C JIENEHHEM IIOMTHOMOYHH U
OTBETCTBEHHOCTH;

— TIPOEKTHAas TEXHOIOTHS - HHAHBHAYaIbHas WIH KOJUIEKTHBHAS JIESTEeIbHOCTh 110 0TO0pY,
pacrpeielIeHHIO H CHCTeMaTH3allHi MaTepHala IO OIMpeelIeHHOI TeMe, B pe3ylbTaTe KOTOPOH
COCTaBIISIETCS IIPOEKT;

— aHaTu3 KOHKPETHBIX CHTYAI[HH - aHAIN3 PeallbHbIX ITPOOIEMHBIX CHTYaIlHi, HMEBIIIX
MECTO B COOTBETCTBYIOMIeH oOmacTH IMpodeccHOHANMBPHOI AeATeIbHOCTH, H TTOHCK BapHAaHTOB
JIYYIIX PEIeHHI;

— Pa3BHTHE KPHTHYECKOTO MBIIIIEHHS — 00pa3oBaTeIbHas AeITeIbHOCTh, HallpaBJIeHHAI Ha
PasBUTHE Y CTYAEHTOB PasyMHOTO, peIeKCHBHOIO MBIITUIEHHS, CITOCOOHOrO BHIBHHYTH HOBBIE
HJIEH H YBHAETh HOBBIE BO3MOKHOCTH.

[Togxon pa3bopa KOHKPETHBIX 3aj1a4 H CHTYAIHI ITHPOKO HCITONIB3YETCS KaK ITPeIofaBaTelieM,
TaK M CTYJIEHTaMH BO BpeMs JIeKIIHiI, TaG0opaTOPHBIX 3aHATHI H aHaIH3a PE3yIbTaTOB
CaMOCTOSITEIBHOIT PabOoTEI. 3TO 0GYCIOBIEHO TEM, UTO ITPH HCCIIEOBAHHH H PEIICHNH KaKIOH
KOHKPETHO 3a/lauH HMeeTCs, KaK IpaBHIIO, HECKOIIBKO METOJIOB, a 3TO TpeOyeT pa3bopa H
OIIEHKH II€JI0H COBOKYITHOCTH KOHKPETHBIX CHTYal[HIA.

Tembl, 3aaHis M BOIPOCHI JJIA CaMOCTOSITENbHOH padoThl ITPH3BaHbI CHOPMIPOBATH
HaBBIKH TIOHCKa HHGOpPMAIMH, YMEHHSI CaMOCTOSITENIBHO PACHHPATh M YIIIyOlsATh 3HAHHA,
TIOTyYEHHBIE B XOJIe JIEKITHOHHBIX U MPAKTHYEeCKHX 3aHSTHIA.

[Moxox pa36opa KOHKPETHBIX CHTYAIHiT ITHPOKO HCIIONb3YeTCsI KaK MperofaBaTeleM, TaK
U CTyIEHTaMH TTPH TTPOBEAECHNH aHATH3a Pe3yIbTaTOB CaMOCTOSITENBHOMH pabOTHI.

JUIs Il ¢ OrpaHHYEHHBIMH BO3MOMKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPEHA OpTaHM3aIlis]
KOHCYJIbTAIHI C HCIIOMb30BAHHEM 3IEKTPOHHOM TTOYTHI.

JU1s1 THIL ¢ HapyTIeHH SIMH 3PEHH ST

— B ITeYaTHOH opMe YBEMHYEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:



— B MeyaTHOIT opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JU1s1 1HIL ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIbHOTO arliapara:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JUIs Il ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPeHa OpTaHM3aI[is
KOHCYJbTAIMI C HCIIOMb30BAHHEM 3IeKTPOHHO TTOYTHI.

JlaHHBIH TIepeueHh MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YOI XCAL.

4. OuleHoYHBbIEe M METOAHMYECKHE MATEPHUAJIBI
4.1 OneHounble cpeAcTBa Il TEeKYIIEro KOHTPOJIS  YCIEBAeMOCTH H
NPOMEKYTOUHOMH ATTECT AN

OrneHOYHbIE CpPeJCTBa ITpeJHa3HAYeHbI 11 KOHTPOIS H OIEHKH 00pa30BaTelbHBIX
JOCTHKEeHHIT OOYYaroIMXCs, OCBOMBIIMX IIPOrpaMMy Y4YeOHOH HCIMILUIMHBI «Ha3BaHHE
JIHCITHTUTHHEL» .

OreHOYHBIE CPEACTBA BKIFOYAET KOHTPOIbHBIE MaTepHAIbl IS MPOBEICHHS TeKYIero
KOHTpoJIsA B (popMe pasHOYPOBHEBHIX 3aJ[aHMII M NMPOMEKYTOUHOH arTecTanmum B (opme
MMPOeKTa K 3a4eTy.

OlleHOYHBIE CPEACTBAa I HHBAIMIOB H JHI[ C OIPaHHYEHHBIMH BO3MOKHOCTSIMH

3JIOPOBBSI BEIOHPAIOTCS ¢ YIETOM HX HHAMBHIYAIbHBIX IICHXO(H3HUYECKHX 0COOeHHOCTEH.

— ITpH HeOOXOJIIMOCTH HHBAJTH/aM H JTHI[aM ¢ OTPaHHYe€HHBIMH BO3MOKHOCTSIMH 3I0POBbBS
MIPEAOCTABRIISETCS JOMOIHUTELHOE BPEMSI TS ITOATOTOBKH OTBETAa Ha SK3aMEHE;

— IIPH MPOBEAEHHH TPOLETYPHl OlIEHHBAHHS Pe3yIbTaTOR 00yYeHHS HHBAHIOB H JIHI] C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBbS MPeAyCMATPHBAETCS HCIIOIb30BAHIE TEXHHYECKIX
CPEACTB, HEOOXOAMMBIX HM B CBSI3H C HX HHANBHAYATIbHBIMH OCOOEHHOCTSIMH ;

— IMPH HEOOGXOMMMOCTH I O0YYAFOIIUXCS C OrPaHMYEHHBIMH BO3MOKHOCTSIMH 310POBbBS
H HHBAIHMIOB IpOIelypa OIEHHBAHHS Pe3yIbTaTOB OOYYEHHS II0 JUCIHIUIHHE MOXKET
TIPOBOJHUTHCS B HECKOIBKO STAIIOB.

[Iporieaypa OlleHHBaHHS Pe3yIbTaTOB OOYYEHHS MHBAIMAOB H JIHI[ ¢ OTpaHHYEHHBIMH
BO3MOYKHOCTSIMH 3[0OPOBbSI IO JHCIMIUIMHE (MOAYIIO) IPEAyCMaTpHBacT IIPEAOCTABIICHHIE
nHpopmaiim B (opmax, aJalTHPOBAHHBIX K OrPaHHYEHHSM HX S3I0POBbS M BOCIPHSITHSI
HH(popMaIHM:

JIrst Iy ¢ HapyIneHHSIMH 3PEHH

— B TeyaTHOH GopMe YBETHUYEHHBIM IIPH(TOM,

— B (hopMe 3TIeKTPOHHOTO JOKYMEHTA.

JIrst iy ¢ HapyIneHHSIMH CITyXa:

— B IeyaTHOI opme,

— B (hopMe 3IIeKTPOHHOTO JOKYMEHTA.

JUrist iy ¢ HapyIneHHSIMHA OITOPHO-ABHIaTeNIBHOIO almiapaTa:

— B MeyaTHOIT opme,

— B (hopMe 3IeKTPOHHOT0 JOKYMEHTA.

JlaHHBII TIepeueHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTa
00y YOI XCAL.

CTpPYKTYpa olleHOUHBIX CPEACTB Iisl TeKYIIell H MPOMesKYTOYHOI aTTecTalinu

Kon HanmeHnosaHre
No | KoHTpoymHpyeMble pa3zenbl (TEMbI) | KOHTP OIHPY eMOH OLIEHOYHOTO CPEJICTBA
*
I THCILHIUTHHBI KOMITETEHI [HH Tyt R aiiE TIpomexyTouHasA
(HIJIH ee JacTH) aTTecTaLHA




| DyHKI[HOHATIBHOE OIK-2 Jabopamopnasn T
IporpaMMHpOBaHHE - paboma 1-13 p
PeKypCHBHO-TTOTHYECKOE Jlabopamopras

) 2 .

~ | ImporpaMMHpPOBAHHE OIIK-2 paboma 14-17 T

HoxasaTe.Jm, KPHTEPHHA H ITKAJIa OI€HKH C(l)O])MHpOBaHHbIX KOMIeTeHIHH

CooTBeTcTBHE IIOPOTOBOMY VPOBHK) OCBOSHHS KOMIIETEHIIHII IUTAaHHPYEMbIM
pesybpTataM 00y4YeHHS H KPHTEPHSM HX OIeHHBAaHMUS (OIeHKA: YA0BJAETBOPHTEIbHO /3aUTEHO):

OIIK-2 Cnoco0eH NpHUMEHATH COBpPEeMEHHBbII MATeMAT HUEeCKHIl ANNAPaT, CBA3AHHbIM ¢
NpoeKTHPOBAHHEM, Pa3padoTKoil, peajusamMeil H ONeHKOHl Ka4decTBa
NPOrPAMMHBIX NPOAYKTOB H MNPOrpaMMHLIX KOMILIEKCOB B Pa3IHYHbIX
00J1ACTAX YeJI0B e UecKoil JesiT eJIbHOCTH

HJ[-1.0IIK-2 Cnocoben npumeHams CUCHMEMHBLL NO0X00 K AHAIU3Y NpeoMemHOoi
(npobdnemroit) odnacmu, eviaeieHu0 mpevosanuii Kk HC
3namo Memooonoauu pazpabomxu npopamMmHozo obecneueHus U MEXHONOULL

HPOZDAMMUPOGAHUsL € UCNONb306AHUEM (DYHKYUOHWIBHOIL U PeKYPCUGHO-
Nlo2uYecKoil napaouemvl

Ymems Ilpoeooumy anamiz ucnonHeriss mpeboearui
Hcenonvzosams — cywgecmeyiowjue — munoevle  peuienus U ulabnoHw
HPOeKMUPOBAHLS NPO2PAMMHO020 0becneyers ¢ HpUMeHeHUeM QYHKLLIOH Alb HOTl
U PeKYPCUBHO-102UYeCKOTl Napaou2Mvl NPOZP AMMUPOEAHLS

Bnadems Anamuz  eozmoscnocmeil  peamusayut  mpeboeaHuii K - HPOZPAMMHOMY
obecneuentiio
Coenacoeantiie mpeboearntiil K HpOPAMMHOMY obecneuentiio c
3aUHIMNEPeCcOo8aHHBIMI CHIOPOHAMIL
Paspabomxa, usmenenue 1 co2iacogauie apXumexmypsl HpOZPAMMHOZO
obecneuenus ¢ CUCHIEMHbBIM AHAIUNIUKOM U APXUMEKINOPOM NPOPAMMHO20
obecneueniis
Ilpoexmupoeariie cmpykmyp OaHHbIX
Paspabomxa cmpykmyput npozpammuozo xooa HC
JlesmensHocmy, HanpaeenHas Ha peuleHiie 3a0ay AHAIUMUYecKo020 Xapaxmepa,
Hpeononazauux es1bop 1 MHO2000pasiie AKMyanbHsIX cHOcoboe peuleHis 3a0ay

HJ[-2.0IIK-2 Ipumernsnem coépemeHHbLIT MameMamuyecKuii.  annapam  npu
nocmpoeHuyu Mooeneil 6 PaIUYHBLIX 00JAcmAx  4Uelo6euecKou
deamensHocmu

3Ha!nb BO%OD:‘CHOCHHI COGPEMEHHBbIX 1L HEPCHEKMIUGHDBIX CpédCﬂIG p{IB’p{I6OHIRH

HPO2DAMMHBIX HPOOYKNIO8 C UCHOMb306AHIUEM (DVHKYUOHATLHO20 1l PeKYPCUCHO
N102UUYecK020 NP OPAMMUP OGAHISA

Memodonoauu  paspabomrit  npozpammuozo obecnevenus i NMeXHONO2UL
NP O2P aMMUPOCAHUSA

Ymems Buipabamvieams eapuanmut peamuzayinl mpeboearitii
Hcenonvzoeams — cywecmeyiowjue  munoesie  peulenus i UlabIoHb
NP OCKNIPOEAHLS NP O2PAMMH 020 obecneyeHiis

Bnaoenw Anamiz  eozmosicnocmeil  peamusayuu  mpeboeaHuil K - NPOPAMMHOMY
obecneueniiio



HJ/[-3.0IIK-2

3Hams

Yuems

Bnaoems

H/[-4.0IIK-2

3Hams

Yuems

Paspabomxa, usmeHenue 1 CO21ACOGAHIUE APXUMEKMYPbL  HPOZPAMMHOZO

obecneuenus ¢ CUCHIEMHBIM AHATUNIUKOM U APXUMEKINOPOM HPOZPAMMHOZ20

obecneuenuis

Ilpoexmupoeaniie cmpykmyp OaHHbIX

Paspabomrka cmpykmypst npozpammuozo xooa HC

Céop, obpabomrxa, ananuz u 0b6obujenue pe3yrvmamos 3KCHePUMEHMOoE 1

tccnedo06aHil @ cooneencmeyioujeii obnacmiL 3HaHuil

JlesmensHocmy, HanpaeenHas Ha peuleHiie 3a0ay AHAIUMUYecK020 Xapaxmepa,

Hpeononazauux eslbop 1 MH02000pasiie akmyansHsix cnocobog peuteHiis 3a0a
Apeymenmuposaro npumensaem Memoowt npoeKmupo6anu s,
Pazpab omKy U peanu3ayuu npozpamMmHbIX HPOOYKMO6 U NP 0P AMMHBIX
KOMNJIEKCO6 6 P a3IUUHBIX 00J1ACAX UeJ106 eUeCKOIl deamelbHOCHU

Bosmoowcnocmu cyugecmeyiouyeti npo2pamMmHo-mexHu4eckoli apxumexnypul

Bosmosicnocnmiu.  cogpemenHblx 1l NEPCHEKNIIEHBIX  CPeOCme  paspabomnikil

NP O AMMHbIX HPOOYKINNO0E, MEeXHUYe CKUX CPeocne

Memooonozuu  paspabomwit  npopammuozo obecnevenus i MeXHONO2UL

PVHKUYLIOH Qb HO20 NPO2P AMMUPOBAHUS

A3k npoepammupoeaniis 0l cO30aHIsL KILH eNl-CepeepHbIX NPLIONCeHLI

Huempymenmuvt u memoost npoexmupoearnus u ouzaiina HC

Ienu u 3a0a4u npoeoouUMbIX uccIed06aHUll U Paspabonox

Memoowt u cpeocmea wnnaHupoeaHus U Op2AHU3AYUL  UCCAEO0BAHULL 1

paspabomox

Memoow npoeedenus sxcneprmenmoe 1 Habawodeniil, 060bugens 1 0bpabomxil

uHpopmayul

Buipabamuvieams eapuanmul peantzayias mpebogariiii

Hcenonvzoeams — cywgecmeyowjue — munogvie  peuienus U ulabioHw

HP OeKMUPOBAHLIS NP OPAMMHO20 obecneyeHiis

Paspabomxa, usmeHenue 1 CO21ACOGAHIUE APXUMEKMYPbL  HPOZPAMMHOZO

obecneuenus ¢ CUCHIEMHBIM AHATUNIUKOM U APXUMEKINOPOM HPOZPAMMHOZ20

obecneuenuis

Paspabomra cmpykmypust npoepammuozo xooa HC

Bepuguxayus  cmpyxmypst  npozpammuozo  xooa HC — ommuocumensho

apxumexmypuvt HC u mpeboeanuii 3axaszuuxa x HC

Céop, obpabomxa, ananuz i o0bobujenue pe3yibmamos 3KCHepPUMeHMOoE 1

tccnedoearuil @ cooneemcmayiougeii 0onacmit 3HaHil

JlesmenvHocmy, HanpaenenHas HA peuleHiie 3a0ay AHAUMUYecK020 Xapaxmepa,

HpeOononazanuux es1bop 1 MHO2000pasiie axmyanbHsX cnocoboe peuleHiis 3a0ay
Hcnons3zyem uHcmpymeHmanbHble, NPOPAMMHBIE U ANNAPAINHLIE
cpedcmeéa  UBMEPEHUIl 011 OUEHKU  Kauecmea npozpammHozo
obecneuenun

Bosmosicnocnmiu.  cogpemenHbIX 1L NEPCHEKNIEHBIX  CPeOCme  paspabomnikil

NP O AMMHbIX HPOOYKINNO0E, MEeXHUYe CKUX CPeocne

Memoodonozuu  paspabomwit  npopammuozo obecnevenus i NeEXHONO2UL
NP Op AMMUPOBAHLISA

Azviku npoepammupogantis 1 pabonivl ¢ b6azamu OAHH bIx

Henonvzoeams — cywjecmeyowjue — munogvie  peuienus U ulabnoHw
HPOeKMUPOBAHLIS NP OZPAMMHO20 0becneyeHuis

Bepugupuposams cmpyxmypy npozpammuozo kooa

Ipumensims memoost AHAIU3A HAYYHO-INEXHUYeCKOil UHpopmaritl



Bnadems Paspabomxa, usmeHenue 1 CO21ACOGAHIUE APXUMEKMYPbL  HPOZPAMMHOZO
obecneuenus ¢ CUCHIEMHBIM AHATUNIUKOM U APXUMEKINOPOM HPOZPAMMHOZ20
obecneuenuis
Paspabomxa cmpykmypst npozpammuozo xooa HC
JesamensHocmy, HanpaenenHas HA peuleriie 3a0ay AHATUNMYecK020 Xapaxmepa,
Hpeononazaux esibop uMH02000pasiie akmMyanbHuix cnocoboe peuleHiis 3a0ay

Tunosbie KOHTPOJIbHbIE 32JAHHSA HIH HHbIE MATEePHAJIbI, HE00X0HMbIe /151 OIEHKH
3HAHHMI, YMeHHil, HABLIKOB H (HJH) ONbITA JeSATeJbHOCTH, XAPAKTeEePH3YIOIIHX >TANbI
(opMHpOBAHIA KOMIIETEHIIHIl B Mpollecce 0OCBOEHHA 00pPa30BaTe/IbHOI MPOrPaMMBbI

(Vkazamo nepeuens 3a0anuii, Kpyenuiii cmonoe, keiicog npi mexyuyeii anmmecmayiiil, ¢

VKA3aHUeM KOOOG OlfeH1IBACMbIX KOMNeNneHjilil)

3adeTHO-3K3aMEHANHOHHbIE MATEPHAJIbI JJIA NPOMEKYTOUHOH  ATTecTAlHH
(3x3amMeH/3a4eT)

B oneHouHEIE cpecTBa BXOMAT aKTyalIbHEIE 3a4aul ¢ caiita http://clojurekoans.com/ n
https://www.scala-exercises.org/.

3aIl0JIHHTh IIPOITY CKH YTOOBI TIOIMYYHIIOCHE PaBEHCTBO:

1. PaBeHCcTBO

We shall contemplate truth by testing reality, via equality”

(= __true)

"To understand reality, we must compare our expectations against reality"

=_(H1D)

"You can test equality of many things"

=EE+349)7(H2))

"Some things may appear different, but be the same”

(=_(=22/1))

"You cannot generally float to heavens of integers"

(=_(=220)



"But a looser equality is also possible”

(=_(=202)

"Something is not equal to nothing"

(=__ (not (= 1 nil)))

"Strings, and keywords, and symbols: oh my!"

(= __ (="hello" :hello 'hello))

"Make a keyword with your keyboard"
(= :hello (keyword __))

"Symbolism is all around us"

(= 'hello (symbol __))

"What could be equivalent to nothing?"

(=__nil)

"When things cannot be equal, they must be different"

(not= :fill-in-the-blank _ )

2. Ctpoxu
"A string is nothing more than text surrounded by double quotes”

(=__"hello")

"But double quotes are just magic on top of something deeper”

(= __ (str 'world))

"You can do more than create strings, you can put them together

(= "Cool right?" (str ____))

"You can even get certain characters”



(=\C (get "Characters" _))

"Or even count the characters"

(= __ (count "Hello World"))

"But strings and characters are not the same”

(=_(=\c"c")

"What if you only wanted to get part of a string?"

(="World" (subs "Hello World" ___ )

"How about joining together elements in a list?"

(= __ (string/join '(1 2 3)))

"What if you wanted to separate them out?"

(="1,2,3" (string/join __'(1 2 3)))

"Maybe you want to separate out all your lines"

(=[__ __ __](string/split-lines "1\n2\n3"))

"You may want to make sure your words are backwards"

(= __ (string/reverse "hello"))

"Maybe you want to find the index of the first occurrence of a substring”

(=0 (string/index-of "hello world" __))

"Or maybe the last index of the same substring”"

(= __ (string/last-index-of "hello world, hello" "hello"))

"But when something doesn't exist, nothing is found"

(= __ (string/index-of "hello world" "bob"))



"Sometimes you don't want whitespace cluttering the front and back”

(= __ (string/trim " \nhello world \t \n"))

"You can check if something is a char"

(=__ (char?\c))

"But it may not be"

(=__(char?"a"))

"But chars aren't strings"

(= __ (string?\b))

"Strings are strings"

(= true (string? _))

"Some strings may be blank"

(= __ (string/blank? ""))

"Even if at first glance they aren't"

(= __ (string/blank? "\n \t "))

"However, most strings aren't blank"

(= __ (string/blank? "helloN\nare you out there?"))

3. Crmicku

"Lists can be expressed by function or a quoted form"

=4 . )(list12345))

"They are Clojure seqs (sequences), so they allow access to the first"

(=__(first'(12345))



"As well as the rest"

(=__(rest'(12345)))

"Count your blessings"

(= __ (count '(dracula dooku chocula)))

"Before they are gone"

(= __ (count '()))

"The rest, when nothing is left, is empty"

(= __ (rest '(100)))

"Construction by adding an element to the front is easy"

(=__(cons:a'(:b :c:d:e)))

"Conjoining an element to a list isn't hard either”
(=__(conj'(:ta:b:c:d):e))
"You can use a list like a stack to get the first element”

(= __(peek '(ta:b :c:d e)))

"Or the others"
(=__(pop'Ca:b:c:d:e)))

"But watch out if you try to pop nothing"
(=__(try

(pop '0)

(catch IllegalStateException e

"No dice!")))

"The rest of nothing isn't so strict”

(= __(try



(rest'())
(catch IllegalStateException e

"No dice!")))

4. BexTopsl

"You can use vectors in clojure as array-like structures”

(=__ (count [42]))

"You can create a vector from a list"

(=__(vec'(1)))

"Or from some elements"

(= __ (vector nil nil))

"But you can populate it with any number of elements at once"

(=[1 _] (vec'(12))

"Conjoining to a vector is different than to a list"

(=__(conj [111 222] 333))

"You can get the first element of a vector like so"

(= __ (first [:peanut :butter :and :jelly]))

"And the last in a similar fashion"

(= __ (last [:peanut :butter :and :jelly]))

"Or any index if you wish"

(= __ (nth [:peanut :butter :and :jelly] 3))

"You can also slice a vector"

(= __ (subvec [:peanut :butter :and :jelly] 1 3))



"Equality with collections is in terms of values"

(=(list 1 2 3) (vector 12 _))

5. MHOXecTBa

"You can create a set by converting another collection”

(=#{3} (set )

"Counting them is like counting other collections”

(=__ (count#{123}))

"Remember that a set is a *mathematical* set"

(=__(set'(1122334455)))

"You can ask Clojure for the union of two sets"

(= __(set/union #{1 2 3 4} #{2 3 5}))

"And also the intersection”

(= __ (set/intersection #{1 23 4} #{2 3 5}))

"But don't forget about the difference”

(= __ (set/difference #{12 3 4 5} #{2 3 5}))

6. OToOpakeHH

"Don't get lost when creating a map"

(={:al:b2} (hash-map:al___))

"A value must be supplied for each key"

(= {:a 1} (hash-map :a __))



"The size is the number of entries"

(=__(count {:a1:b2}))

"You can look up the value for a given key"

(=__(get{:al:b2}:b))

"Maps can be used as functions to do lookups"

(=__({:al:b2}:a))

"And so can keywords"

(=__Caf:al:b2}))

"But map keys need not be keywords"

(=__ ({2010 "Vancouver" 2014 "Sochi" 2018 "PyeongChang"} 2014))

"You may not be able to find an entry for a key"

(=__(get{:al:b2}:c)

"But you can provide your own default”

(=__(get {:al:b 2} :c:key-not-found))

"You can find out if a key is present”

(= __ (contains? {:a nil :b nil} :b))

"Or if it is missing"

(= __ (contains? {:a nil :b nil} :c))

"Maps are immutable, but you can create a new and improved version"

(= {1 "January" 2 __} (assoc {1 "January"} 2 "February"))

"You can also create a new version with an entry removed"

(= {__} (dissoc {1 "January" 2 "Fcbruary"} 2))



"Create a new map by merging"

(={:al:b2__ _ }(merge {:al:b2} {ic3}))

"Specify how to handle entries with same keys when merging"

(={:al:b__:c3} (merge-with+ {:al:bl} {:b1:c3}))

"Often you will need to get the keys, but the order is undependable”

=st____ )
(sort (keys { 2014 "Sochi" 2018 "PyeongChang" 2010 "Vancouver"})))

"You can get the values in a similar way"
=Mst___ )
(sort (vals {2010 "Vancouver" 2014 "Sochi" 2018 "PyeongChang" })))

"You can even iterate over the map entries as a seq"
(={a__b__}
(into {}
(map
(fn [[k v]] [k (inc v)])
{:al:b2})))

7. OyHKIHH

"Calling a function is like giving it a hug with parentheses"

(= __(square 9))

"Functions are usually defined before they are used"

(= __ (multiply-by-ten 2))

"But they can also be defined inline"

(=__((fn [n] (* 5n)) 2))



"Or using an even shorter syntax"

(= __(#(* 15 %) 4))

"Even anonymous functions may take multiple arguments"

(=__ (#(+ %1 %2 %3) 4 5 6))

"Arguments can also be skipped"

(= __ (#(str "AA" %2) "bb" "CC"))

"One function can beget another”

=9 (] _))45)

"Functions can also take other functions as input"
(=20 ((fn [f] (£4 5))
—)

"Higher-order functions take function arguments”
=25(_
(fn [n] (* n n))))

"But they are often better written using the names of functions'

(=25 (___square))
8. Ycnosusa
"You will face many decisions"
(= __ (if (false? (= 4 5))
:a

:b))

"Some of them leave you no alternative”



(=__@Gf(>43)
)

"And in such a situation you may have nothing"
(=__(@{f(il? 0)
[:a:b:c])

"In others your alternative may be interesting"
(= :glory (if (not (empty? ()))
:doom

)

"You may have a multitude of possible paths”

(let [x 5]
(= :your-road (cond (= x __) :road-not-taken
(= x __) :another-road-not-taken

else _ )

"Or your fate may be sealed"
(= 'doom (if-not (zero? _ )
'‘doom

'more-doom))

"In case of emergency, go fast"
(= "pretty fast"

(explain-exercise-velocity _ ))
"But admit it when you don't know what to do"
(=__

(explain-exercise-velocity :watching-tv))

9. OYHKITHH BBICOKOT'O TIOPSIKa



"The map function relates a sequence to another”

(=[__ __](map (fn [x] (* 4 x)) [12 3]))

"You may create that mapping"

(=[1491625] (map (fn [x] _ ) [12345]))

"Or use the names of existing functions”

(= __ (map nil? [:a :bnil :c :d]))

"A filter can be strong"

(= __ (filter (fn [x] false) '(:anything :goes :here)))

"Or very weak"
(= __ (filter (fn [x] true) '(:anything :goes :here)))

"Or somewhere in between"

(=[10 20 30] (filter (fn [x] __) [10 20 30 40 50 60 70 80]))

"Maps and filters may be combined"

(=[102030] (map (fn [x] __) (fiter (fn [x] _ ) [123 4567 8]))

"Reducing can increase the result”

(=__(reduce (fn[ab] (*ab))[1234]))

"You can start somewhere else"

(= 2400 (reduce (fn [ab] (*ab)) _ [1234])

"Numbers are not the only things one can reduce”
(= "longest" (reduce (fn [a b]
(if(< __)ba))

["which" "word" "is" "longest"]))



10. MyIbTHMET OB

(defn hello
([] "Hello World!")
([a] (str "Hello, you silly "a "."))
([a & more] (str "Hello to this group: "

(apply str

(interpose ", " (cons a more)))

R))

(defmulti diet (fn [x] (:eater x)))
(defmethod diet :herbivore [a] _ )
(defmethod diet :carnivore [a] _)

(defmethod diet :default [a] __)

"Some functions can be used in different ways - with no arguments”

(= __ (hello))

"With one argument”

(= __ (hello "world"))

"Or with many arguments"
=
(hello "Peter" "Paul" "Mary"))

"Multimethods allow more complex dispatching”
(= "Bambi eats veggies."

(diet {:species "deer" :name "Bambi" :age 1 :eater :herbivore}))

"Animals have different names"

(= "Thumper eats veggies."



(diet {:species "rabbit" :name "Thumper" :age 1 :eater :herbivore}))

"Different methods are used depending on the dispatch function result"
(= "Simba eats animals."

(diet {:species "lion" :name "Simba" :age 1 :eater :carnivore}))

"You may use a default method when no others match"
(= "I don't know what Rich Hickey eats."

(diet {:name "Rich Hickey"}))

11. JIeHuBEIe TTOCTIEAOBATEILHOCTH

"There are many ways to generate a sequence”

(=__(range 15))

"The range starts at the beginning by default"

(=__(range 5))

"Only take what you need when the sequence is large"
(=10123456789]
(take __ (range 100)))

"Or limit results by dropping what you don't need"
(=19596 97 98 99]
(drop __ (range 100)))

"Iteration provides an infinite lazy sequence”

(= __ (take 8 (iterate (fn [x] (* x 2)) 1)))

"Repetition is key"
(=[;a:a:a:a:a:a:a:a:a:a

(repeat 10 _))



"Iteration can be used for repetition”
(= (repeat 100 "hello")
(take 100 (iterate ___ "hello")))

12. O6paborka IocneI0BaTeIbHOCTEN

"Sequence comprehensions can bind each element in turn to a symbol"
s
(for [x (range 6)]
X))

"They can easily emulate mapping"
(='01491625)
(map (fn [x] (* x X))
(range 6))
(for [x (range 6)]
)

"And also filtering"
(='(13579)
(filter odd? (range 10))
(for [x __ :when (odd? x)]
X))

"Combinations of these transformations are trivial"
(='(19254981)
(map (fn [x] (* x x))
(filter odd? (range 10)))
(for [x (range 10) :when __|
)



"More complex transformations simply take multiple binding forms"
(= [[:top :left] [:top :middle] [:top :right]
[:middle :left] [:middle :middle] [:middle :right]
[:bottom :left] [:bottom :middle] [:bottom :right]]
(for [row [:top :middle :bottom]
column [:left :middle :right]]
)

13. Cosmanmie QpyHKIMHIT
"One may know what they seek by knowing what they do not seek”
(=[__ __ __] (et [not-a-symbol? (complement symbol?)]

(map not-a-symbol? [:a'b "c"])))

"Praise and 'complement’ may help you separate the wheat from the chaff"

(= [:wheat "wheat" '

(let [not-nil? __ ]

(filter not-nil? [nil :wheat nil "wheat" nil 'wheat nil])))

wheat]

"Partial functions allow procrastination”
(= 20 (let [multiply-by-5 (partial * 5)]
)

"Don't forget: first things first"
=L 1]
(let [ab-adder (partial concat [:a :b])]

(ab-adder [__ __])))
"Functions can join forces as one 'composed’ function"
(= 25 (let [inc-and-square (comp square inc)]

(inc-and-square _)))

"Have a go on a double dec-er"



(= __ (let [double-dec (comp dec dec)]

(double-dec 10)))
"Be careful about the order in which you mix your functions”
(=99 (let [square-and-dec ___|

(square-and-dec 10)))

14. Pexypcus

"Recursion ends with a base case"

(= true (is-even? 0))

"And starts by moving toward that base case"

(= false (is-even? 1))

"Having too many stack frames requires explicit tail calls with recur”

(= false (is-even-bigint? 100003N))

"Reversing directions is easy when you have not gone far"

(="(1) (recursive-reverse [1]))

"Yet it becomes more difficult the more steps you take"

(='(654 3 2) (recursive-reverse [23 4 5 6]))

"Simple things may appear simple”

(=1 (factorial 1))

"They may require other simple steps”

(= 2 (factorial 2))

"Sometimes a slightly bigger step is necessary”

(= 6 (factorial 3))



"And eventually you must think harder"

(= 24 (factorial 4))

"You can even deal with very large numbers"

(< 1000000000000000000000000N (factorial 1000N))

"But what happens when the machine limits you?"

(< 1000000000000000000000000N (factorial 100003N))

15. JlecTpyKTypHpOBaHHE

"Destructuring is an arbiter: it breaks up arguments”
(= __ ((fn [[a b]] (strb a))
[:foo :bar]))

"Whether in function definitions"

(= (str "An Oxford comma list of apples, "
"oranges, "
"and pears.")

((tn[[abc]] )

["apples" "oranges" "pears"]))

"Or in let expressions”
(= "Rich Hickey aka The Clojurer aka Go Time aka Lambda Guru"
(let [[first-name last-name & aliases]

(list "Rich" "Hickey" "The Clojurer”" "Go Time" "Lambda Guru")]
)

"You can regain the full argument if you like arguing”
(= {:original-parts ["Stephen" "Hawking"] :named-parts {:first "Stephen" :last "Hawking" } }

(let [[first-name last-name :as full-name] ["Stephen" "Hawking"]]



)

"Break up maps by keys"
(="123 Test Lane, Testerville, TX"

(let [{street-address :street-address, city :city, state :state} test-address]

)

"Or more succinctly"
(="123 Test Lane, Testerville, TX"
(let [{:keys [street-address __ ]} test-address]

)

"All together now!"
(= "Test Testerson, 123 Test Lane, Testerville, TX"

(___ ["Test" "Testerson"] test-address))

16. TpaH3aKI[HOHHAS ITAMATh

"In the beginning, there was a word"

(= __ (deref the-world))

"You can get the word more succinctly, but it's the same"

(= __ @the-world)

"You can be the change you wish to see in the world."
(=__(do
(dosync (ref-set the-world "better"))

@the-world))

"Alter where you need not replace”
(= __ (let [exclamator (fn [x] (str x "!"))]

(dosync



(alter the-world exclamator)
(alter the-world exclamator)
(alter the-world exclamator))

@the-world))

"Don't forget to do your work in a transaction!"
(=0(do__
@the-world))

"Functions passed to alter may depend on the data in the ref"
(=20 (do
(dosync (alter the-world __))))

"Two worlds are better than one"
(= ["Real Jerry" "Bizarro Jerry"]
(do
(dosync
(ref-set the-world { })
(alter the-world assoc :jerry "Real Jerry")

(alter bizarro-world assoc :jerry "Bizarro Jerry")

)

17. AToMBL

"Atoms are like refs"

(= __ @atomic-clock)

"You can change at the swap meet"
(=__(do
(swap! atomic-clock inc)

@atomic-clock))



"Keep taxes out of this: swapping requires no transaction'
(=5 (do

@atomic-clock))

"Any number of arguments might happen during a swap"
(=__(do
(swap! atomic-clock + 123 45)

@atomic-clock))

"Atomic atoms are atomic"
(=__(do
(compare-and-set! atomic-clock 100 :fin)

@atomic-clock))

"When your expectations are aligned with reality, things proceed that way"
(= :fin (do
(compare-and-set! __ )

@atomic-clock))

3al0IHHTE IIPOITY CKH YTOORI IIOIIYUHIIOCh HCTHHHOE BEIPDAKEHHE:!

1. THIE H BEIpAKEHILT
16.toHexString shouldBe

(0 to 10) .contains(10) shouldBe true
(0 until 10).contains (10) shouldBe _
"foo".drop(l) shouldBe "oo"
"bar".take(2) shouldBe ___

2. Onpe;[eﬂemm H BEIYHCIIEHHA

def triangleArea(base: Double, height: Double): Double =
base * height / ___

triangleArea(3, 4) shouldBe 6.0
triangleArea(5, 6) shouldBe ___

3. Pexypcusa

def factorial(n: Int): Int =



if (n==_) __
else factorial(n - 1) * n

factorial (3) shouldBe 6
factorial (4) shouldBe 24

4, JIekcnueckasg oOMacTh BHIHMOCTH

object Foo {
val x = 1
}
object Bar {
val x = 2
}
object Baz {
import Bar.x
val y = x + Foo.x

Baz.y shouldBe ___

5. XBocTOBas peKypci

def factorial (n: Int): Int = {

@tailrec
def iter(x: Int, result: Int): Int =
if (x == __) result
else iter(x - 1, result * x)
iter(n, __)

factorial (3) shouldBe 6
factorial (4) shouldBe 24

6. CTpyKTypHpOBaHIe HH(OPMAIH

sealed trait Duration

case object Whole extends Duration
case object Half extends Duration
case object Quarter extends Duration

def fractionOfWhole (duration: Duration): Double =
duration match {
case Whole => 1.0
case Half =>

case Quarter =>

fractionOfWhole (Half) shouldBe 0.5
fractionOfWhole (Quarter) shouldBe 0.25

7. ©@YHKITHH BEICOKOT O ITOPSIKA

def sum(f: Int => Int, a: Int, b: Int): Int = {
def loop(x: Int, acc: Int): Int = ___
if (x > b) acc
else loop(x + 1, acc + f(x))
loop(a, __)



}
sum(x => %, 1, __) shouldBe 55

8. CrangapTHas OHOMIOTEKA

def triple(x: Int): Int = 3 * x

def tripleEither(x: Either[String, Int]): Either[String,

x.map (triple)

tripleEither (Right (1)) shouldBe ___
tripleEither(Left ("not a number")) shouldBe ___

9. CHHTaKCHYeCKHe YITyJllle HHI

type Result = Either[String, (Int, Int)]
def divide(dividend: Int, divisor: Int): Result =
if (divisor == 0) Left("Diwvision by zero")
else Right((dividend / divisor, dividend % divisor))
divide(6, 4) shouldBe Right ((1, 2))
divide (2, 0) shouldBe Left ("Division by zero")
divide (8, 4) shouldBe _

10. OCQII

abstract class Reducer(init: Int) {
def combine(x: Int, y: Int): Int
def reduce(xs: List[Int]): Int =
®s match {
case Nil => init
case y :: ys => combine(y, reduce(ys))

object Product extends Reducer(l) {
def combine(x: Int, y: Int): Int = x * y

object Sum extends Reducer(0) |
def combine(x: Int, y: Int): Int = x + y

val nums = List (1, 2, 3, 4)

Product .reduce (nums) shouldBe _
Sum.reduce (nums) shouldBe _

11. MviepaTHBHOE IIPOrPaMMIPOBAHIE

def factorial (n: Int): Int = {
var result =

var i = _

while (i <= n) {
result = result * i
i=1i+4

}

result

Int]



factorial (2) shouldBe 2
factorial (3) shouldBe 6
factorial (4) shouldBe 24
factorial (5) shouldBe 120

12. OyHKIMOHATEHOE ITPOrPaMMIIPOBAHIIE

def fib(n: Int): Int = {
Rannotation.tailrec
def loop(n: Int, prev: Int, cur: Int): Int =
if (n <= __) prev
else loop(n - 1, cur, prev + cur)
loop(n, 0, 1)

fib (5) should be(5)

def isSorted[A] (as: Array[A], ordering: (A, A) => Boolean): Boolean = {
Rannotation.tailrec
def go(n: Int): Boolean =
if (n >= as.length - 1) true
else if (l!ordering(as(n), as(n + 1))) false
else go(n + 1)

go (0)
}
isSorted(Array(l, 3, 5, 7), (x: Int, y: Int) => x < y) shouldBe ___
isSorted(Array(7, 5, 1, 3), (x: Int, y: Int) => x > y) shouldBe ___
isSorted(

Array ("Scala", "Exercises"),

(x: String, y: String) => x.length < y.length) shouldBe ___

TIpoekT

CTyzeHTH paboTaroT B KOMaH/le HaJl CepBepOoM MHOTOIIONE30BaTeNhCKOIT ceTeBoll pHANITaiMOBOI HIPEI
Ha 6aze Mire. KaxgoMy cTyJIeHTY JlaeTc 3ajlaine JopaboTaTh cepBep NI J00aBIeHH 1 HeCKOIBKIX
KOMAH]I, PeaH3YIOIIX OIpe/ieleHHbIe acTleKThl HIPHIL.

Hampmep:
Buy — noxassIBaeT CIIHCOK IIPeMETOR JUII IIOKYITKH B Mara3HHe.
Buy item — moxymaeT mpeMeT item.

CrypaeHTaMm aaeTcs mprmMep KmeHTa Ha SWI Prolog ¢ scnioms3oBarieM DCG 1 mpenaraetcs
IOpaboTars ero i IOepKKH BceX KOMAaHI,

OK3aMeH IIPOHCXOJIT B HIPOBOH (opMe B BH/Ie 3aIIIITH IIpoekTa. B Xo/e sK3aMeHa COpPeBHYIOTCA
pa3paboTaHHbIe CTyAeHTaMH IIporpaMMEI Ha Prolog Ha mopaGoTaHHOM CTyZeHTaMH cepBepe Mire.

O1neHKa OTIHYHO CTABHTCS eCINI CTYeHT BEIIOTHHI BCe 3a/Iaul Ta0opaTOpHBIX padoT, IpecTaBHII
nopaboTKH B cepBep H pazpaboran 6oTa Ha Prolog, yCIIeIHO yJacTBYIOIIETO B COPeBHOBAHHAX.

O1eHKa XOPOIIO CTABHTCS eCIIH CTyZeHT BHITIOTHIIL BCe 3a/iauH Ta0opaTOpPHEIX paboT, MpeJICTaBIIT
IopaboTKH B CEpPBEP.



CTyneHTaM, KOTOPEIE He CITPABIIHCEH C 3aJaHHAMH I10 padoTe B KOMaH/e, VL1 IOTyYeHH A OI[eHKH
VIOBJIETBOPHTEILHO JTAFOTCS MHIHBH Iy anbHbIe 3aiarns Ha Clojure, Scala w SWI Prolog. J[s
TIOIMYYEHH I OLIEHKH Y OBIETBOPHTEIBLHO (3a4TEHO) HEOOXOANMO PEIHTEH CAMOCTOSTENBHO JIBE
3a7a4ui. [IpuMepsl HHANBHAYAIbHEIX 3aaHIL:

Crrckd. J[aH CITHCOK IeNBIX urcelt. Hamucars GYHKIQEO (TIpe AMKAT), HCTHHHYIO TOT/Ia M TOTRKO TOT /1A,
Korja:

1. Comep&HUT IIOMHHIPOM JJIHHEIL K.

2. ®uboHauum > 3.

3. ApujdmeTHuecKas IMIPOTrPecCcHs.

4. I"eomeTpHYeCKasI IIPOr PECCHA.

5. ComepKHT IIOMHHAPOM > 1.

6. Cogepxur OHOOHAUYH > n.

8. CyMMa YeTHBIX H HeUeTHBIX YHCEIl COBIIa/iacT.

9. UeTHEIE H HeUeTHbIE YHCIA YePeTyFOTC .

10. MakcumMyM BcTpeuaeTcs He Gonee 3 pa3.

11. MakcuMyM BcTpeudaeTcs He MeHee 2 pa3.

12. HOJI Bcex umced < MHHHMYyMA B CITIICKE.

13. HOK psoM CTOSIIHX UHCel > MAKCHMYMA B CITHCKE.

14. SBisgeTcs 3aImchi0 JBOHYHOTO KOJA IepeBa.

15. CocToHT M3 Hap Ymcel, TeKaIHX Ha ITUIOCKOCTH HAa OTHOMH IIPAMOIi.

16. CocTOHT H3 TPOEK UHCeN, Tekalnx B 3D-IIpocTpaHcTBe HA OHOIT MPAMOIL.
17. HeyOrIBaroIas Iocie I0BaTebHOCTh, ¢ YUeTHEIM MITHHMYMOM H HeJe THEIM MAKCHMYMOM.
18. CyMma ueTHBIX yrcell OONBIINe CYMMbI HEUETHEIX UHCEL

19. BOBP&CTE!IOU_[&}I IIOCIIENOBATEIIPHOCTE € HEYE THRIM MIHHHMYMOM H YETHBIM MaKCHMYMOM.

I'padrr. Jan HeopHeHTHPOBAHHELI rpad) B BHe CICKa peGep. 3a/1aeTcs ¢ KIIaBHATYPHI UHCIOM BEPIIHH
H TIapaMH COe IHHEHHEBIX peGpamu BepimH. Harmrcats GyHKINIFO (TIpeInKaT ), HICTHHHYIO TOT/a H TOIBKO
TOrjIa, Korja rpad:

1. Comep HT LUK 3aJaHHOI IHHEL

2. CofepXHT IyTh 3aJaHHOIT UTHHEL.

3. He cofep:UT 31eMeHTAPHBIT I[HKT 3aIaHH O [{THHEL

4. He comiep&HT 31eM. ITyTh 3aJJaHHOH JIITHEL.

5. He cofep:&uT 31eM. ITyTh, NIHHHE e YeM 3aJTAHHOE UHCIO pebep.

6. JIro6yro Iapy BePIIHH COeqIMHAET MyTh [IHHHEL <= 5.

7. 110 HOMeDY BepPIIHHEI BEIBECTH HOMEPa He COEIHEHHEIX IIyTeM C Heil.

8. ITo HOMepY BepIIHEI BEIBECTH HOMepa BepPIIIH, KOTOPEIe ¢ IaHHOMH COoeHHAET ITyTh JTHHHEL 3.



9. J1aHsI 2 HOMepa BEPILHH, OIIPe/IelHTE CYIIECTBYET JIH MIPOXO LA Yepe3 HHX IeMeHTapHbIT ITHKI.
10. JaHs! 2 HOMepa BepIIIIH, OPeAeTHTh COeIHHAET IO HX ITyTh JIIHHEL 4.

11. TTapsI BepIIHH ¢ MEeTIAMH He COeHHAT ITyTh UIHHHEI 3.

12. JlaH®I 2 BepIIHHEL, HAITH KpaTJalimnnt myTs 00xXoaoM rpada B IIIPHHY.

13. JlaHsI 2 BepIIOIHEL, HAHTH KpaTyaiimdi myTs 06xofoM rpada B Iy OHHy.

14. JTaHsI 2 BepIIOTHEIL, HAHTH KpaTJyaliiin 37eMeHTapHEIH ITHKI, COepAKallii Hx.

15. JlaH®! 2 BepIOIHEL, ONPEIelITh COeHHIeT JTH HX ITyTh H3 BEPIIIH C MEHBIITHMI HOMePaMI.

16. Jau cea3ubIii rpad. OMpeennTs, COAePKUT JIH I'pad) BePIUIHY, IPH YIadeHIH KOTOPOI OH
CTAHOBHTCS HECBSI3HBIM. BEIBECTH BepIIIIHY.

16.1. lau cBsm3HEbIiL rpad. Ompe IeImHTh, cOle pKHT ITH rpad pebpo, IpH yAaTeHHH KoToporo rpad He
COJIePKHT IHKIOB, BEIBeCTH peGpo.

17. BerecTn MTHHY MaKCHMAIIBHOTO ITYTH, IIPOXOIAIIETrO TOIBKO YePE3 BEPIIIIHEL MaKCHMAIbLHOI
CTEIICHI.

18. BrBecTH ATHHY MaKCHMAIIBHOTO ITYTH, IIPOXOIAIIETO TOIBKO YePE3 BEPIIHHEL MIHHIMATBHON
cTeleHH 0e3 IETEN.

19. BeBecTH MTHHY MaKCHMAalIBHOTO ITYTH, IIPOXOJAINETO TOIBKO YEPE3 BEPIIIHEL C II€ TILAMH.

Ilepeuens Komnemenuuil (uacmu KoMnemeHuuu), nHPo6epPAEMbIX OUCHOUHBIM

cpeocmeom
OIIK-2.

4.2 Meroanieckne MaTepHAJIbl, oNpede/siioNlie nMponeaypbl OleHNBAHNA 3HAHMIL,
YMeHHil, HABBIKOB H (WIH) ONBITA [JeATeJbHOCTH, XAPAKTEPH3YIOUINX 3TaNbI
¢gopMHpoOBaAHNSA KOMIIETEHIIHI

OlleHOYHBIE Cpe[icTBA JUIS WHBAHAOB H IHI[ C OrPAHHYEHHBIMH BO3MOKHOCTSIMH
37I0POBB ST BEIOHPAIOTCS C YUETOM HX HHIUBHIYATTbHBIX ITCHXO(H3MYECKIX 0COOeHHOCTEH.

— TIpH HeOOXOAMMOCTH HHBAITHAM M ITHI[aM C OrPaHIYEeHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI
MIPEIOCTaBIISETCS JOIIOMHHUTENBHOE BpeMs LS ITOATOTOBKH OTBeTa Ha SK3aMeHE;

— TIPH TTPOBEJICHHUH TTPOIEAYPHI OIeHHBAHIS Pe3yIbTaTOB OOYYEHHS HHBAIHIOB W JIHIL C
OrpPaHHYEeHHBIMH BO3MOKHOCTSIMH 30POBBS ITPelyCMAaTPHBAETCS HCITOIb30BAaHHE TEXHIYECKIX
CPEICTB, HEOOXOANMBIX HM B CBSI3H C MX HHIHBHIYATBHBIMH OCOOSHHOCT SIMH

— TIpH HEOOXOMIMOCTH JIIS O0YYAIOIINXCS ¢ OrPAHHYESHHBIME BO3MOKHOCTSIMH 37I0POBBSI
H HHBAIHUJOB IIpOlleAypa OIIEHHBAHHS Pe3yIbTaTOB OOYYEeHHS II0 JUCIHIDIHHE MOXKET
MTPOBOJIUTECS B HECKOITBKO STAIlOB.

[Iporerypa OIlEHHBAHHS Pe3yIbTaTOB OOYYEHHS HHBATMOB H JIHI[ C OTPaHHYSHHBIMH
BO3MOJKHOCTSIMH 3[[OPOBBS 10 IECIHIUIHHE TIPelyCMaTpHBAeT MTPeIoCcTaBIeHHe HHPOPMAIlHH B
(dopmMax, aJanTHPOBAHHBIX K OrPaHHYEHHSIM HX 3J0POBBS H BOCIIPHATHS HH(pOpMAIHH:

JIyist ITHI ¢ HapyTIEHISIMH 3PEHILS:

— B IIeYaTHOMH ()OpMe YBETHYEHHBIM IIPH(PTOM,

— B (hopMe BIIEKTPOHHOTO JIOKYMEHTA.

JI7ist v ¢ HapyTHEeHHAMH CITyXa:

— B MeyaTHOIT opme,

— B (hopMe BIEKTPOHHOTO JIOKYMEHTA.

JUyst ITHI ¢ HapyIIEeHHMH OITOPHO-IBHTaTEIBFHOTO armrapaTa:

— B MeyaTHOIT popme,



— B (hopMe 3TIeKTPOHHOTO JOKYMEHTA.
JlaHHBII TIepeueHb MOKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YAFOIHXCHL.

5. IlepeyeHb OCHOBHOI H 0MOJHHUTEJIbHOH YUeOHON JHTepaTyphbl,

HEe00X0UMOI1 /IJIs1 0CBOEHUS JUCHHILIMHBI (MOy.J1s1)

5.1 OcHoBHas JHTEPATYPA:

1. Epumosa, E.A. OcHOBHI nporpaMmMipoBaHus Ha s3bike Visual Prolog / E.A. E¢rmvosa.
- 2-e u3x., uctp. - Mocksa : HargnoHansHbi OTKpEITEIN YHIBepcHTET «UHTYUT», 2016. - 266
c. https://biblioclub.ru/index.php ?page=book_red&id=428996&sr=1

2. KyGenckit, A. A. OyHKIMOHATBHOE IPOrPaMMHPOBAHHE ;| YUeOHHUK M IPAKTHKYM JJIT
akagemMmyeckoro Oakamaspuarta / A. A. KydeHckuii. — M. : MU3parenscrso FOpaiit, 2018. — 348
c. https://biblio-online.ru/book/658 E3C89-AADS5-498B-8B34- A29E1750D8 10/funkcionalnoe-
programmirovanie

3. Porosun O. B. OYHKIMOHAJIBbHOE H PEKYPCHBHO-IIOIHYECKOE ITPOrPaMMHPOBAHIIE:
yueOHO-METOAMYECKHI KoMIUIeKC. MockBa: EBpa3zHiICKHIT OTKPBITHIN HHCTUTYT, 2009. 139 c1p.
ISBN: 978-5-374-00182-2
https://biblioclub.ru/index.php?page=book_view_red&book_id=90927

5.2 JlonoJHHTe/ILHAA JIHTEPATYPA:

1. The Joy of Clojure, 2-ed. M. Fogus, C. Houser. ISBN: 9781617291418. Manning Publications
Co.

2. Functional Programming in Scala. Paul Chiusano, Runar Bjarnason. Manning, September 2014.
ISBN 9781617290657

3. UBan bparko. Azpik PROLOG (IIpomor): aaropHTIMBl HCKYCCTBEHHOIO HHTEIUIEKTa 3-€
uznanue. 640 crp., c wi.; ISBN 5-8459-0664-4, 0-201-40375-7; 2004, 3 xB.; Brumbsmc.

4. Ilporpammmposanue Ha JAVA [Tekcr] : yueOHoe mmocodue / C. I'. Cunnifa, A. B. YBaposa ;
M-Bo obpazopannsd 1 Hayku Poc. @expepariii, KybaHckuit roc. yH-T. - KpacHozgap : [KyOaHckiit
TOCYapCTBEHHBIN YHHBEpPCUTET], 2016. - 117 c. : wi. - bubmiorp.: c. 116. - ISBN 978-5-8209-
1215-3

5. Cranmaptsl oopMIEeHHS HCXOTHOTO KOJa IPOrpaMM H COBPEMEHHbBIE HHTEIPHPOBAHHBIE
cpembl pa3paldOTKH IpOrpaMMHOTO oOeclieyeHus: y4el.-merof.nmocodue. FO.B. Kombios,
A.B.VBaposa, C.I'.Cunuria [u ap.] — KpacHomap: Ky6aHckuii roc.yH-T, 2017

6. Yanpimes O. I'. IIporpammupoBaHHe B JIOTHKe: Yy4yeOHOoe Iocobue Omck: OMCKHit
rocyHapcTBeHHBIIT yHHBepcureT, 2004. - 32 c¢. ISBN: 5-7779-0510-3. DOnekTpoHHas
OHOIHOTEeYHAs CHCTEMA « YHHUBEPCHUTETCKAS OuOIHOTEKA ONLINE». URL:
http://www.biblioclub.ru/book/83722/

7. TonopemikuH B. A. , YubsHoB M. B. Teopus peKypcHH I IIPOrPaMMHCTOB. Y 4eOHOE I0co0He
M.: @usmarimr, 2006. - 146 c. ISBN: 978-5-9221-0721-1. SnexrpoHHas OHOIMOTEYHasA CHCTEMA
«YHuBepcurerckas oudmmoreka ONLINE». URL: http://www .biblioclub.ru/book/76680/

5.3. Ilepunognieckue W3IaAHUs:
1. Baspl panHbprx xomrianuu «Mcet Bero» http://dlib.eastview.com
2. OnexrponHas ononnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. InTepHeT-pecypchbl, B TOM Yl c/Ie COBpeMeHHbIe MpodeccHoHATbHbIE 0a3bI
JAHHbIX H HHPOPMANHOHHbIE CIIPABOYHbIE CHCTEMbI
Onexmponno-bubmiomeunsie cucmemst (O5C):
— DBC «IOPAMT» https://urait.ru/
— 9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
— DBC «BOOK.ru» https://www.book.ru




— 3BC «ZNANIUM.COM» www.znanium.com

— DEBEC «JIAHBb» https://e.lanbook.com

Ipogheccuonanvrvie 6asvt OanHbvlx

3 Scopus http://www.scopus.com/

4  ScienceDirect https://www.sciencedirect.com/

5 OKypuame! n3garenscrsa Wiley https://onlinelibrary.wiley.com/
6

7

Hayunas anextpoHHas 6udnnoreka (HOB) http://www.elibrary.ru/
[TOMHOTEKCTOBBIE APXUBHI BEAYINMHX 3aITafHBIX HAYYHBIX KypPHAIIOB Ha PoccHiickoii
IaTgopMe HayIHBIX KypHaraoB HOUMKOH http://archive.neicon.ru
8 HampoHalbHasg  ANEeKTpoHHAs  OHOMHOTeKa (HOCTYIl K ONEeKTPOHHOH — OHOIHOTeKe
Iuccepraii Poccuiickoil rocymapctBeHHoi oubimoreku (PI'B) https://rusneb.ru/
9 IIpesnzgeHtckas 6mbmmoreka uMm. b.H. EmbitnHa https: //www.prlib.ru/
10 Baza manmerx CSD KemOpHmkckoro lieHTpa KpHcTaorpadueckux gaHHbX (CCDC)
https://www.ccdc.cam.ac.uk/structures/
11 Springer Journals: https://link.springer.com/
12 Springer Journals Archive: https://link.springer.com/
13 Nature Journals: https://www.nature.com/
14 Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
15 Springer Materials: http://materials.springer.com/
16 Nano Database: https://nano.nature.com/
17 Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
18 "JlexropuyM TB" http://www.lektorium.tv/
19 VHHBepcHTeTcKas HHpopMalonHas cuctema POCCHS http://uisrussia.msu.ru

Hugpopmayuonnvie cnpagounvie cticnemol

1. Koncymprant Ilmoc - ciipaBoyHas ImpaBoBasi CHCTeMa (JJOCTYII 110 JIOKATbHOH CETH C
KOMITBIOTEPOB OHOIHMOTEKH )

Pecypcol ceoboonozo docmyna

3 KubepJleHnnnka http://cyberleninka.ru/;

4 AwmepHKaHCKas maTeHTHad 0a3a JaHHBIX http://www.uspto.gov/patft/

5 MuHHCTepCTBO HayKH U BHICIIEr0 oOpa3zoBaHua Poccuiickoil Deaepaliin
https://www.minobrnauki.gov.ru/;

6 @enepanbHbli opran "Poccuiickoe obpa3zopaHue" http://www.edu.ru/;

7 HWHpopmarinoHHas cucTeMa "EfiHOe OKHO JOCTYyIa K 00pa30BaTeIbHEIM pecypcaMm”
http://window.edu.ru/;

8 EmnHas KommeKiusa mu(poBeIX 00pa3oBaTeIbHBIX PecypcoB http://school-collection.edu.ru/ .
9 IIpoekrt ['ocymapcTBEHHOIO HHCTHTYTA PYCCKOro SA3bika mMeHH A.C. IlyikuHa
"O0pa3oBaHIe Ha pycckoM" https://pushkininstitute.ru/;

10 CripaBouHO-HH( OpMAI[HOHHEIT IopTam "Pycckuit S3bIK" http://gramota.ru/;

11 Ciyx0a TeMaTHYECKHX TOJIKOBBIX CIIOBapeH http://www.glossary.ru/;

12 CrioBapH M 3HITUKIONEINH http://dic.academic.ru/;

13 OGpasoBaTenbHbII IopTan " Yuebda" http://www.ucheba.com/;

14 3axoHorpoeKT "O06 oOpa3opannu B Poccriickon @eepaliiii”. Bomrpockl H OTBETH http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobecmeennvie snexmpontvie obpazosamenvhuvie 1 uHGopmaruontsie pecypcvt Kyol'y

5 OnekTpoHHBIT Katanor HayyHoi Ooubnnorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web




6 OnekTpoHHas GHOIMHOTEKa TPYAOB yueHbX KyOol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

7 Cpena MOAYIIBHOTO THHAMIYECKOr 0 00y4eHH S http://moodle.kubsu.ru

8 ba3a y4eOHBIX TUTaHOB, YUeOHO-MeTOAHYECKHX KOMITIIEKCOB, ITyOIIHKAITIiT H KOH() epeHIII

http://infoneeds.kubsu.ru/

9 bubnnoreka HHGOPMAIMOHHEIX PeCYPCOB KadeAphl HH(POPMAIHMOHHEIX 00pa30BaTeIbHBIX

TEXHOIIOTHI http://mschool.kubsu.ru;

10 OneKTpOHHBI apxuB JoKyMeHTOB KyOI'Y http://docspace . kubsu.ru/

11 BNeKTpOoHHBIE 00pa3oBaTelbHBIE PeCYPCH Kadeaphl HH(OPMAIIHOHHEIX CHCTEM H TeXHOJOTHI

B oOpazoBanmn KyOl'Y u HayuyHo-MeToamdeckoro sKypHarma "I[IIKOJIBHBIE T'OJIBI"

http://icdau.kubsu.ru/

5.5 Ilepevens HHGOPMANNOHHO-KOMMY HHKAIHOHHBIX TEXHOJIOTHIl
1. KoMIbroTepHOE TECTHPOBAHHE IIPEACTABIEHHBIX IIPOTPAMM.
2. Ucrionb30BaHHE AIEKTPOHHBIX TIPe3eHTAIHI ITPH TPOBEAeHHH JIEKIFOHHBIX 3aH STHI.
5.6 IlepeveHnb JIMIIEH3HOHHOTO H CBOOOJHO PACHPOCTPAHSIEMOTro NPOrPaMMHOTO
obecneveHn s
- SWI-Prolog;
- Java;
- Clojure;
- Scala.

6. MeToauueckue YKazaHnnusa i oﬁyqamumxcn o OCBOCHHIO

AUCLUTLTHHBI (MOIYJIA)
Bee samanmng seimomdstorcss B Clojure, Scala, SWI-Prolog B moGoil omepalmoHHOI
CHCTEME.
[IporpamMHOe OOecIIeYeHHE :
- SWI-Prolog;
- Java;
- Clojure;
- Scala.

B ocBOeHHH AHCIIMIUIMHBI HHBAJIHAAMH H JHI[AMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3M0pOBbsI OOMBINIOE 3HAYEHHE HMeeT HHIHBHAyallbHasd yueOGHas paboTa (KOHCYIbTAIMH) —
JIOTTOTTHUTENbHOE Pa3bsACHEHHE Y4eOHOro MaTepHara.

WHauBHAYyanbHble KOHCYIBTAIIMH IO TIPeAMETY SIBISIOTCS BaXXHBIM  (DaKTOPOM,
CITOCOOCTBYIOIINM HHANBHAYATH3AIHH OO0YUEHHS H YCTAaHOBIEHHIO BOCITHTATEIBHOTO KOHTAKTa
MeXIy TIIpernofapaTeneM H OOYYAarOIMMCS HHBAIHAOM IJIH JIMIIOM C OTPaHHYeHHBIMH
BO3MOYKHOCTSIMH 37I0POBBSL.

7. MaTtepua/IbHO-TEXHHYECKOE o0ecrieueHe 1Mo JUCLMILINHE (MOIyJI10)

HammeHoBanne yqeﬁHoﬁ AYJIHTOPHH, €€ OCHAII[CHHOCTb

No Bug padot
000pyAOBaHHEM H TEXHHYECKHMH CpeAcTBaMH O00YUEeHHS
1. JIeKIIHMOHHBIE 3aHATHSA Aymuropus, YKOMILIEKTOBaHHAS CITEIHAITM3HPOBaHHOIT
Me6elb0 H TEXHHYECKHMH CPECTBAMH 00yUeHHS
2. JlaGopaTopHeIe 3aHATHS | AYIUTOPHS, YKOMILIEKTOBaHHAS CITELHAITM3HPOBAaHHO

MeOeTbIo n TEXHHYCSCKIIMIL CpeacTBaMIL OﬁylleHH_ﬂ,
KOMITLFOTEPAMH, ITPOCKTOPOM, ITPOI'PaMMHBEIM obecIeyeHHEM

3. [IpakTHueckue 3aHATHS | AYJHTOPHA, YKOMILIEKTOBaHHAS CIIeIHaTH3HPOBAHHOM
MeGeTbIo H TEXHHYECKIMH CPEACTBAMH O0yUYeHHs




I'pyrmioBeie Aymutopus, YKOMITIIEKT OBaHHA CHEIHaIM3HPOBAHHOM
(MHIUBHyalTbHBIE) MeOenbl0 M TEXHHYECKHMH  CPEeICTBaMH  OOy4eHHS,
KOHCYIIbTalllH KOMIThFOT€paMH, ITPOrPAMMHBIM 00eCIIEYEHHEM

Texkymmuii  KOHTPOIb, | AyIUTOPHA, YKOMILIEKTOBaHHAS CITELHAITM3HPOBAaHHO
MIPOMEXYTOYHAS MeOenbl0 M TEXHHYECKHMH  CPEACTBAMH  OOYYeHHS,
aTTecTalHus KOMIThFOT€paMH, ITPOrPAMMHBIM 00ECIIEYEHHEM

CamocTosTenbHASA KaGuHer 11 caMOCTOSTENBHOH  paloThl, OCHAIlEHHBII
padoTa KOMIThFOTEPHOH TEXHHKOH C BO3MOKHOCTBIO IOJKITFOYEHHS K

ceTH «WHTepHET» IpOrpaMMOil SKPAaHHOTO YBEIHYEHHS H
oOecIieYeHHBIH JOCTYIIOM B 3IEKTPOHHYIO HH(pOPMAIIHOHHO-
00pa30BaTeIbHYIO CPEy VHHBEPCUTETA.

[Iprmvedanne: KoHKpeTH3ausa ayIHTOPHI H UX ocHalleHHe omnpeaensgercs OIIOII.
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