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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

ITK-7 Crioco0GeH ucnoib30BaTh CUCTEMATUYECKUE TEOPETUUCCKHIE U MPAKTUUCCKUE 3HAHUS JIJISI TTOCTAaHOBKHU

Y PEIICHH UCCIICIOBATEIIbCKUX 3aad B 00J1aCTH 00pa30BaHUs

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHMHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe o0mero, mpodeccCHoHATBHOTO W JOMOTHUTEIBHOTO
HAy4HbIX MCCIIEZIOBaHU),
npodeccuoHaNbHON AESITENPHOCTH B TMPOMBIIUIEHHOCTH (B cdepe Hay4dHO-UCCIIEAOBaTeIbCKUX U

po¢eCCUOHATBLHOTO

oOpaszoBaHus; B

chepe

OTBITHOKOHCTPYKTOPCKUX Pa3padOTOK)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH COPMUPOBAHBI:

40 CkBo3HEIE

O0001IEeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC U HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (py HaTU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUS
[TIK-7 Criocoben Omnepupyet MaTeMaTHIeCKUMHU TTOHSATHSMH u
UCII0JIb30BaTh KaTeropusiMu
CHCTEMaTHYeCKue

TEOpPETUICCKHE U
MPaKTUICCKUE 3HAHUS JIIIS
MOCTAHOBKH U PEIICHUS
HCCIIEIOBATENLCKUX 337134 B
obacTi 00pa3oBaHMs

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-7 CnocobOeH HCMONb30BaTh CUCTEMATHYECKUE TEOPETHUYECKUE W TMPAKTHUYECKHE
3HAHUSA JUIS TIOCTAHOBKU M PEIICHUS UCCIIeI0BAaTeIbCKUX 3a/1a4 B 001acTh 00pa3oBaHUs

Ne HaumenoBanue dopma oOyyeHus
/o VCLUUTLIAH
onII[)eL[LéM}om;Ix Ounias
(cemectp)
MEXIUCIUIUIMHAPHBIE
CBS3H 113478
1 {PyTorch +
2 |UccnenoBanue +
onepanuin
3 |UcTtopust MaTemMaTuku | +
4 |HayuHo-uccienoBaremn +
bCKas paborta
(monmydenwue

MIEPBUYHBIX HABBIKOB
Hay4YHO-HCCIIeI0BaTel
BCKO# paboOTHI)

5 {OcHOBEI +
MPOrpaMMHUPOBAHUS
Ha C++




6 |CoBpeMeHHbIE +
TEXHOJIOTUH
MPOrpaMMHUPOBAHUS

7 |®yHKIMOHATBEHO-TU + | +
(epeHMaTBHEIE
YpaBHEHHS U
BKITIOUCHHUS

2. MecTo nucuuiuiaabl B cTpykrype OII 0akanaBpuara:

Huctunmmaa «Teopust aJirOpuTMOB» OTHOCUTCS K o00si3arenbHOM yacth ydeOHoro twiaHa OII mo
HanpasyieHuto noarotosku 01.03.01 - Maremaruka.

Jucuunnuza « Teopust anropuTMOB) U3ydaeTcs B 2 CEMECTPE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.
Oumnas: 4 3.e.

Bun yueGHOM paboThI (Bcgglf;io]s)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 144
KonTaktHas pabora 64
Jlexuuu (Jlexummn) 32
[Tpaktuueckue (IIpakr. pab.) 32
CamocrositenbHas pabota (CP) 44
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | ®opMBbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, Hac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
2 cemectp
1 BBenenue B Teopuio 4 | a |11 Keiic; KonTponbHas
aJTOPUTMOB pabora
2 YHUBepcabHbIC Keiic
AJTOPUTMHYECKHUE 10 | 10 | 11
NEUCTBUSA
3 Brruncirmeie Ketic
Gy i 10 [ 10 | 11
paspelrMsble
MHOKECTBA
4 OreHka CII0)KHOCTH ] g |11 Ketic; KonrponpHas
3aJa4 U aIrOPUTMOB pabota

Tema 1. BBenenue B reopuio aaroputmon (I1K-7)
Jlekumus.



Beenenune B Teopuro amroputmoB. llenm u 3amaun Teopuu anropurtMmosB. IIpakTudyeckoe NpUMEHEHHE
pE3yaBTaTOB TEOpUU anropuTMoB. Kctopudueckuii o030p. HHTyntHBHOE (HEhOpMaNbHOE) TMOHSATHE
anroputMa. Heo6xoquMocTh B (popMaIu3aliy MOHATHS «aaroputmy. Iloaxonsl k Gpopmanuzanuu moHATUSA
«anroput™y». IloHsATHe anropuTMa W BBIYUCIMMOCTH (YHKUMH. Pa3znuuyHble MOAXOABI K MOHSATHIO
"Anroputrm". CBolicTBa He(OPMAIHHOTO TOJKOBAHUS TOHATHUSA aITOPUTMA: JUCKPETHOCTH, MOHSATHOCTD,
OIIPENENEHHOCTh (JETEPMUHUPOBAHHOCTD), PE3YIBTaTUBHOCTb, MaccOBOCTb. Mcmomnurens. Cucrema
koMaH1 ucnoiautend. Cpena ncnonautenss. @opMbl IPEACTaBICHUS aJrOPUTMA: CIOBECHas!, rpaduyeckas,
MICEBIOKON. ANTOPUTMHUYECKUN $3bIK. TpeOoBaHUS K 3alUCH ajJrOpUTMa Ha AJITOPUTMHUYECKOM S3bIKE.
[TonaTne ucnomHUTENS ajaropurMa. I'paduueckoe mpencTaBIEHUE ANTOPUTMOB. AJTOPUTMBI JIMHEHHOM
CTPYKTYpPBI. AIITOPUTMBI PA3BETBIISIOIIENCS CTPYKTYPhl. AJITOPUTMBI HUKINYECKON CTPYKTYPBI.

IIpakTH4eckoe 3aHATHE.

3ansaTue 1. CiioBecHas ¢gopma npencrasiienus ajaropurma. I'paguyeckas popma npeacrabiieHust
aJiropurMa.

CocTaBbTe aJITOPUTMBI PEIICHHS CICIYIOIIMX 3a7a4 B CIOBeCHOM (hopme u rpadudeckoit popme.
3agauun
1) Onpenenuth IIIONIAAb TPANIESIIMU TT0 BBEJACHHBIM 3HAYCHHUSIM OCHOBaHMH (2 1 b) u BbIcOTHI (h).

2) Onpenenuthb cpeanee apupMeTUYECKOE IBYX UMCEIl, €CIIU a MOJIOKUTENbHOE U YacTHoe (a/b) B
MPOTUBHOM CIIydae.

3) CocTaBUTh aNTOPUTM HaXOXKJIEHUSI CyMMBI LIENbIX Yyucen B Auana3one ot 1 go 10.

4) lan maccuB 10 uncen. HaiiT ero MakCHUMabHBIN SJIEMEHT.

5) Hano xBagpatHoe ypaBHeHue. HailTu ero KopHu.

3ansTue 2. [IpeacraBieHue aJropurMa Ha 1ceBIoOKoIe.

CocraBbTe aJITOPUTMBI pELICHUs CIASAYIOMIMX 3a/1a4 Ha MICEBIOKO/IE.

3amaun

1) Onpenenuth MIOMIAAb TPAMEIUY IO BBEICHHBIM 3HAYCHHUSIM OCHOBaHM (a 1 b) u BbicoTHI (h).

2) Onpenenuth cpeaHee apupMETHIECKOE ABYX YHUCEI, €CITU a MOJ0XKUTENbHOE 1 yacTHOe (a/b) B
MPOTHBHOM CITydae.

3) CocTaBUTh aNTOPUTM HAXOXKJEHHUS CYMMBI LIETIbIX YUceN B Auama3one ot 1 mo 10.
4) Jdan maccuB 10 uncen. HaiiTu ero MakCHMalbHbBIN 3JIEMEHT.
5) Hano kBagpaTtHOe ypaBHeHHE. HaiiTu ero KopHU

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

CocTraBbTe aNTOPUTMBI pElISHUs CIASAYIONMNX 3a/1ad B CIIOBECHOM (hopme, rpadudeckoit popme 1 Ha
TICEBIIOKO/IE.

1. lana qyimaa pedbpa ky6a. Haiitu miomanp o0beM Kyoa.
2. BpramcnuTe miomaab O0KOBOM MOBEPXHOCTH IIUIUH/PA.

3. Beectu aBa uncina. Ecinu ux nmpousBeeHue OTpUIATEIBLHO, YMHOKHUTH €T0 Ha -2 M BBIBECTH Ha SKPaH, B
MIPOTUBHOM CJIy4ae YBEIHUYUTh €0 B 3 pa3a U BHIBECTH HA SKpaH.

4. Beectn uncno. Eciau ono 6ombie 10, pa3nenuTs ero Ha 2, eciii MeHbIe Wik paBHO 10, TO yMHOKUTD Ha
5.

5. BeiBeCTH Ha 3KpaH KOPHHU BCEX LENbIX yuces oT 15 no 70.

6. BeiBecTu Ha 9KpaH BCe IIelIble YUCIIa OT a 10 b (3HaueHus a U b BBOIATCS ¢ KJIaBUATYPhI, OTH YUCIa
1eJbIe).

Tema 2. YHuBepcaJjibHble agaropurmudeckue aeicreus (ITK-7)
Jlekumus.
Tema Ne2. YHuBepcasibHbIE aITOPUTMUYECKAE MOJETU



Jlexiuu 3-7. Ioaxonsl K (opManu3anuu MOHATHS «adropuT™M». Dopmanmu3aiys MOHATUS alrOpuTMa Ha
npumepe mamuH Ilocta. Tlonsatue mammnel [Tocra. Komanas! mammnsl Ilocra. Ilporpamma ams MammHb!
ITocra. IIpumepst mporpamm. Popmanu3anus MOHATHS AJITOPUTMA HA IpPUMEpPE MAIIMH ThIOpHHTra.
Ilonstue Mammubl Teropunra. Komanasl mammbbel Teropunra. [Iporpamma juist Mamussl TeropuHra.
IIpumeper mporpamm. dDopmanu3anus IMOHATHS AJTOPUTMA HA IPUMEPE HOPMAJIBHBIX AJITOPUTMOB
MapkoBa.  @opmanuzanysi MOHATHUS AITOPUTMA C IMOMOINBIO OyleBbIX cxeM. KomMmosunuu MamuH
Trropunra. Mammnaa TelopHHTa ¢ ABOMYHBIM an(aBUTOM. DKBUBAJIEHTHOCTh MalIMH ThiopuHra. Bpems u
[aMATh MallWHbl ThrOpUHTra. MoOJEIMpoOBaHHE SA3BIKOB INPOrPaMMMPOBAaHUA MAalIMHAMKU ThlOpHUHTa.
MopnenupoBanue OyJIeBBIX cXeM MaluHaMu ThlopHHTa.

IIpakTn4yeckoe 3ansATHE.
3ansaTue 3. CocraBienne nporpamm st MammnHsl Ilocra.
[To3HAaKOMUTBCS C MPUHITUIIOM Pa0OTHI MporpamMmbl-aMyIisaTopa MamuHbl [locta. Co3nanue anropuTMoB
JUIS pellleHus 3a/1au.
3amganue 1. YcTaHOBUTH MporpaMmy-3myssitop Mamuael [locta. MU3yunTs MpUHITUIIEI pabOTH TPOTPAMMBI.
https://kpolyakov.spb.ru/loadstat.php?f=/download/postm.rar
3amganue 2. HamucaTh anropuT™M B MporpaMMe-3MyJIsiTOpe, peaTu3y oM padoty mamuHsl [locrta, mis
BBIYMCIICHHS QYHKIMH f(X,y)=2X HaTypaJIbHOTO apryMeHTa, TaHHOTO B YHAPHOU 3aliCH. YHapHas 3aluch
YKClia N COCTOUT U3 N €IUHHII.
3anmanue 3. Hamucarp alnroput™ B IporpaMMe-3MyIsaTope, peanusyonmm padoty Mammnsl [locra, s
BbIuuciieHus pyHKIMHM f(X,y)=X+y HaTypaJbHBIX apryMEHTOB, IaHHBIX B YHAPHOH 3alKiCU. YHapHAas 3aKch
quciia n COCTOUT U3 N CANHUIIL.

3amganue 4. HanucaTh anroput™M B MporpaMMe-3MyJIsITOpe, peaTu3y oM padoty MamuHs! [locrta, mist
BbIYMCIIeHHS GYHKIMHU f(X)=x-1 HaTypaabpHOTO apryMeHTa, TaHHOTO B YHAPHOU 3aMKCH. YHAapHas 3aich
YKClia N COCTOUT U3 N €AUHHII.

3ansaTus 4-5. CocraBiieHue nporpamMm i MamuHubl ThiopuHra. [103HAKOMUTBCS ¢ IPUHITHTIOM
PatoThl NPOrpaMMBI-IMYJIATOPa MaInHbI ThlOpuHTAa.

3ananue 1. YcTaHOBUTH MPOTPAMMY-IMYIIATOP MalIUHbI ThiopuHTa. VI3y4uTh MPUHITUIBI PAOOTHI
nporpammsl. https://moodlel.tsutmb.ru/mod/resource/view.php?id=733816

3ananue 2. Hammcars anropuTM B MPOrpamMMe-dMyIsITOpEe, Peaiu3yIonuM padoTy MaliiuHbl ThIOpHUHTa,
4T00OBI BO BXOAHOM ciioBe U3 0 1 1 mepeMecTuTh nepByro OyKBY B KOHEII CJIOBA.

3ananue 3. Hammcars anropuTM B MPOrpamMMe-3MyIsITOpe, peaiu3yIonuM padoTy MaliiuHbl ThIOpHUHTa,
9T00BI BO BXOAHOM ciioBe u3 0 u 1 mepemecTtuts 0 uepe3 60K eTUHUIL.

3ananue 4. Hammcars anropuT™ B MPOrpamMMe-3MyIsITOpe, Peaiu3yonuM padoTy MaliiuHbl ThIOpHUHTa,
4T00BI 00pPATUTH BXOIHOE CIOBO U3 OyKB a U b.

3ananue 5. Hammcars anropuTM B MPOrpaMMe-3MyIsITOpE, Peaiu3yonuM padoTy MaliiuHbl ThIOpHUHTa,
9TOOBI TPUOABUTH | K HATYpaIbHOMY YHCITY, 3alIMCAHHOMY B JIBOMYHOM 3aITHCH.

3ananue 6. Hammcars anropuTM B MpOrpamMMe-sMyIsiTOpe, peai3yonuM padoTy MaliiuHbl ThIOpHUHTa,
9TOOBI IPe0OpPa30BaTh YHAPHYIO 3aMUCh HATYPaJbHOTO YKCIIA B €T0 JBOMYHYIO 3aITUCh. YHApHAs 3aIKCh
YHCIIa N COCTOUT U3 N IMHHII.

3amganue 7. HamucaTh alroput™M B MpOTpaMMeE-3MYJISTOPE, PEaTU3yIONIIM paboTy MaluHbl ThlOpUHTa,
YTOOBI BRIYUCIUTE QYHKINIO f(X,y)=X+y HaTypajabHBIX apryMEHTOB, IaHHBIX B YHAPHOU 3anuCcy. YHapHas
3aIKCh YKCIIa N COCTOUT U3 N €AMHULL

3ansaTue 6-7. CocraBiieHne nmporpamMm s ajaropugpmon Mapkosa. Ilo3HaKOMUTHCS ¢ IPUHITATIOM
PadoThl MPOrPaMMBbI-3MYJIITOPA HOPMAJILHBIX AJTOPUTMOB MapkoBa.
https://kpolyakov.spb.ru/prog/nma.htm.

3amanue 1. YCTaHOBUTH MPOrpaMMy-dMYJISTOp anropudmoB Mapkosa. V3yuuTs NpUHLIUIIBL paOOTHI
IIPOTrpaMMBI.

3ananue 2. Hamucarp anropudm Mapkosa a1 npruOaBieHns: K YeTBEPUIHOMY YHCITY IBOMKH.
3amganue 3. Hanucats anropudm MapkoBa /y1si BBIYUTAHUS U3 IBOUYHOTO YHCIIA JBOMKHU.
3ananue 4. Hamucarp anropudm MapkoBa 1751 BBIUUTaHHUS U3 TPOMYHOTO YUCIIA JBOHKH.
3amganue 5. Hanucats anropudm MapkoBa /1t mepeBoia MpsiMOro KoJia Yrciia B 00paTHBIN KOJI.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSTE/IbHOM PadoThI
1) Hamwmcars anropuT™ B MporpamMme-3MyIsiTOpe, peasiu3yonuM padoTy MamuHbl [locTa, A1 BEIYUCICHUS
¢bynkun f(X,y)=x*y HaTypanbHBIX apTyMEHTOB, JAaHHBIX B YHAPHOU 3alTUCH. YHapHAsI 3alliCh YUCIa N
COCTOMT U3 N €IUHULL.
2) Hanwucarp anropuT™ B Iporpamme-sMyssTope, peanusyromum padoty Mamunsl [locta, 1u1st BeIssicCHEHUS
YETHOCTHU HaTypaJbHOTO YKCIia, TAaHHOTO B YHAPHOM 3amucy. YHapHas 3alluch YHUCa N COCTOUT U3 N
€IMHULL.
3) Hammcare anropuTm B MporpamMMme-3MyisiTope, peaiu3yonuM padoTy MamuHbl [locTa, A1 BEIYUCICHUS
¢bysknun f(X)=x/2 HaTypambHOTO apryMeHTa, 3aJJaHHOTO B YHAPHOU 3alKCH . YHApHAs 3aich YUCIa N
COCTOMT U3 N €INHULL.
4) Hanwucarp adropuT™ B MpOrpamMme-3MyJIsiTOpe, pealn3yonuM padoTy MalliHbl ThIOpUHTa, 4TOOBI
BBIYUCIATH QyHKIHIO f(X)=X-1 HaTypalbHOTO apryMeHTa, JAHHOTO B YHAPHOM 3aMiCH. YHApHas 3aliCh
YKClia N COCTOUT U3 N €IUHHII.
5) Hanmcarb anropuTM B mporpamMMe-3MyJIsTope, peaii3yIonuM padoTy MaliiHbl ThIOPUHTA, YTOOBI
BBISICHUTh YETHOCTh HATYpaJIbHOTO YKCJIA, JAaHHOTO B YHAPHOU 3alKCH. YHAapHas 3aliCh YKCJIa N COCTOUT
U3 N €IUHULIL.
6) Hancarp anropuT™ B mporpamMme-sMyssiTope, peainu3youM padoTy MaliiHbl ThIOpHHTa, YTOOBI
BBIYUCIIATH QYHKIHMIO f(X)=X/2 HaTypaJIbHOTO apryMEHTa, 3aJJaHHOTO B YHAPHOM 3alUCH . YHApHas 3aIlicCh
YKCJia N COCTOUT U3 N €AMHHII.
7) Hamucatp anropudm Mapkosa 1715t mprOaBiIeHUs K YeTBEPUUHOMY YUCITY TPOUKH.
8) Hamucatp anropudgm MapkoBa /yisi BRIYMTAHUS U3 JBOMYHOTO YHCIIa TPOUKH.
9) Hamucarp anropudm MapkoBa 1j1s1 BBIYUUTaHHUS U3 TPOMYHOTO YHCIIA TPOMKH.
10) Hanmucate anropudgm MapkoBa yisi mepeBoza MpsSMOTo KOJla YMCIa B IOMOJTHUTEIbHBIN KOJ.

Tema 3. Boruncanmsele pyHkuun u paspemnmsbie MHokecTBa (IIK-7)

Jlexknus.
Tema Ne3. Beruucnumbie GyHKIIUU U pa3pelInMble MHOXKECTBA
Jleximm 8-12. PexypcuBHble (QyHKIMU. [IpuMuTHBHO pekypcuBHBIE (GYHKIUU. [IpuMepsl MPUMHTHBHO
peKkypcuBHBIX GYHKIIUN. [[pyrue Buabl peKypcuil. DKBUBAJICHTHOCTD Pa3IMYHbBIX Teopuid. PaBHOCHILHOCTH
Teopur MalMH TbropuHra, teopun mamuH Ilocta, HOpManbHBIX aNrOpUTMOB MapkoBa M PEKYpPCHUBHBIX
¢bynkuuii. Teopema o coBmageHun kiaaccoB GyHKiuW. Ilonstue Berauciaumon Qynkuu. Teopwust
BBIUUCTUMBIX (PyHKUUN. O¢deKkTuBHAsS BBIUUCIMMOCTh. OKBHUBAJIEHTHOCTh YTBEPKACHUN «(PyHKIUSA
BBIUHMCIIMMA» M «CYIIECTBYET aJIrOPUTM, BbIUMUCISIOUMN (yHKIuo». [loHsTHE pa3pemMoro MHOXKECTBA.
[TonsiTne mnepeuncaumMoro MHOXecTBa. PaspemnMble MHOXECTBAa W WX CcBoiicTBa. [lepeuncnumeie
MHOXXECTBA M HX CBOWCTBa. [lepeuncinmMoe MHOXECTBO, KAK MHOYKECTBO OIPEIECIICHHUS BBIUYUCIUMOMN
¢bysknuu. Ilepeuncaumoe MHOXKECTBO, KaK MHOXKECTBO 3HA4eHWH BbUUCIUMON (yHkmuu. I[lonstue
yHUBEpCabHON (yHKIMH. BBMHCINMOCTE YHHBEpCcaIbHOW (QyHKIMU. Teopema O CyIIeCTBOBaHUH
YHUBEPCAIBHOTO aITOPUTMA.

IIpakTH4eckoe 3aHATHE.
3ansaTe 9. Pemenue 3a1a4 HA 10KA3aTEJIbCTBO PEKYPCUBHOCTH OINEPALMIA CI10KEHN I, YMHOKEHUS,
BO3Be/leHHS B cTeleHb. PeKypcUBHO onucaTrh (PYHKIUIO — 3HAYUT He UCIO0JIb30BATH B Hell
OIepaTopoB LMKJIA U Mepexoaa, a TaK:Ke He UCI0JIb30BaTh IJ100aJIbHbIX (ONUCAHHBIX BHE (DYHKIIUM)
NepeMeHHBIX, eCJIM, KOHEYHO, 3TOr0 He TpedyeTcsl B YCJIOBMH 3a1a4H.
3amaua 1. Jloka3ats, 4To cienyroniue GyHKIIUA TPUMUTHBHO PEKYPCUBHBI:
a) f(x) = x + n; 6) f(x) = n; B) f{x, y) = x + y; 1) f(x, y) = x°y.
3anaua 2. [Tonp3ysch onpeneneHneM MPUMUTHBHO PEKYPCUBHOM (PYHKITHH, ITOKA3aTh YTO YUCIOBAs
¢dbysknus f(x)=x! TpUMUTUBHO PEKypCHBHA.

3amaua 3. Jlokazate, uro ¢yHKIuMs f(X,y)=Xy+X, onpeaencHHas AJi1 HaTypajdbHbIX apr'YMEHTOB U
MPUHUMAIOINAs HATYPaJIbHBIC 3HAYCHHUS, SIBIISICTCS] IPUMHUTHUBHO PEKYPCHBHOM.



3ansaTue 10. PazpaGoTka pekypcuBHBIX a1roputmMos. PazpadoraiiTe peKypcHBHBIE A1TOPUTMBbI
pelueHust 3a1a4.
1)  MlaHo HarypanbpHOE 4Mcio n. BeiBenuTe Bce uncia ot 1 1o n.
2)  Jlansl aBa nenbix uncnaa A u B (kaxaoe B oTaenbHOM cTpoke). BreiBenuTe Bee uncia ot A 1o B
BKJIIOYUTEINILHO, B MOPAIKE Bo3pacTaHus, eciu A < B, wiu B nopsiike yObIBaHUSI B TPOTUBHOM CiTydae.
3)  Beruucaute 3HaueHUS GYHKIIMA AKKEpMaHa
4)  Jlano HarypanbpHOe ymciio N. Beraucnure cymmy ero mudp.
5)  [ana mocienoBaTebHOCTh HATYPIbHBIX yncell. OnpenennuTe cpeIHee 3HaYeHNUEe IEMEHTOB ITOM
MOCJIEIOBATEIHLHOCTH.
6) PexypcuBHO onucath nponeaypy RevPrint(N), koropas nedaraet B 00paTHOM MOPSAKE UDPHI
JECATUYHOM 3aIrcH 11eJ10ro HeoTpuIareabHoro yrncia N. Hampumep, RevPrint(12345) nomkHa BeIBecTH
Teker 54321.
7) Omnucarp pexypcuBHyto ¢yHkmnuio equal(N, S) (rome N u S — HeoTpuaTenbHbIC [IEIbIC YHCIa),
KOTOpasi IPOBEPSIET, COBMAAACT JIM CyMMa UM B AeCITUYHOM 3anucy yncia N co 3HaueHueM S.
Hanpuwmep: equal(12345,15) = true, equal(24,7) = false, equal(100,1) = true.
8) 3agaya: HaMUIINTE PEKYPCUBHYIO (DYHKIIUIO IJISl BEIYMCICHUS CyMMBbI 3aJJaHHBIX MTOJIOKUTEIbHBIX
LeNbIX yucen a u b 6e3 mpsAMoro Kcnoib30BaHus oneparopa +. [loackaska: HCTIONb3YHTE OMepaTopsl
MHKpPEMEHTA U IEKPEMEHTA.
3ansrtue 11. Pemenne 3aau.
3amaua 1. [IpoBepuTh pa3pemmMOCTh MHOXKECTB: (@) BCEX HEYETHBIX Yncel; (0) BCeX MPOCTHIX YHCE; (B)
JTAHHOTO KOHEYHOTO MHOXKECTBA; (T) MHOXKECTBA BCEX perieHui (X, y) € N2 ypaBHeHUs X 2 —y 2> 5. (1)
MHOXXE€CTBA BCEX O0paTUMBIX M X Nn—Marpuil ¢ kodpdurmentamu u3 N.
3amaua 2. [IpoBepuTh MOMypa3pemIinMoCcTh MHOKECTB: (a) Ka)KJJ0ro pa3pelrnMoro MHOXecTBa; (0)
MHOKECTBA BCEX Map MPOCTHIX YUCEN — OIU3HENOB; (B) MHOXKECTBA BCEX UMCEJ, IPEICTABUMBIX B BUJIE
CYMMBI KBaIpaTOB ABYX IMOMAPHO PA3TUYHBIX HEYETHBIX YHCEIL.
3amaua 3. (a) Jlokaszarb, 94TO JUIsl KaXKI0TO MOJyPa3pEeIIMMOro MHOXKECTBA A CYIIIECTBYET aJITOPUTM,
KOTOPBI paboTaeT BEYHO, BpeMsl OT BpPEMEHU MOChUIasl B BHIXOJHOM MMOTOK HATypaJibHbIEC Yhclia a&€ A
TaKuM 00pa3oM, 4TO KaXKIbIi AIEMEHT A KorJa-HUOyIs B HeM nosiBUTCs. (0) Jlokazare, 4To Kaxaoe
MOJTypa3peImMoe MHOXKECTBO MepeyrcinMo. (B) Jlokazare, 4TO Kaxa0e NepeurciIuMoe MHOKECTBO
MOy pa3pemInmo.
3anaua 4. Jloka3ats ucxons uz omnpenenenuid: (a) ecnu A, B € N pazpemmmsl, To A U B, A N B, A takxe
paspemumel. (0) ecmn A, B € N monypaspemumbl, To A U B, A N B taxke momypaspemumel. (B) eciu A,
B € N nepeuncnumer, To A U B, A N B Taxxe nmepeurciInmel.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSTE/IbHOM PadoThI
1) Joxa3arp, uto ¢pyHkuus f(X,y)= |X-y| SABIAETCS NPUMHUTUBHO-PEKYPCUBHOIA.
2) Jlokazarb, uto pyHkus f(X,y)= max{x,y} sSABIsSETCA MPUMUTHUBHO-PEKYPCUBHOM.
3) J[oxazars, uto ¢pynkuus f(X,y)=[x/y] -- uemnas gacte 1podu x/y, ABISAETCS NPUMUTUBHO-PEKYPCUBHOIA.
4)  Jlano HatypansHOe unciio N. BeiBenure Bce ero mudpsl 1o OAHOM, B 00paTHOM MOPSIKE, PA3AeIIss HX
npoOesiaMy WK HOBBIMU CTPOKAMHU.
5) Jlana mocnemoBaTenbHOCTh HATYpaIbHBIX urcesl. Onpeaenure HanOobiee 3Ha9YeHUE YUCIia B TOU
MOCJIEIOBATEIHLHOCTH.

Tema 4. Ouenka cjioxxHOCTH 3a1a4 1 aaropurmos (ITK-7)
Jlexknus.
Tema Ne4. OnieHka CI0KHOCTH 33]1a4 ¥ aJITOPUTMOB

Jlekuun 13-16. TlonsiTe cilOXHOCTH anropuTMa. BpemMeHHas W MOPOCTPAHCTBEHHAs CIIOKHOCTb.
ACUMIITOTUYECKNN aHAJIN3 BEPXHEH OLEHKH CIOXKHOCTH anropuTmMoB. CTaHIapTHBIE KJIACCHI CIOXKHOCTH.
O} PeKTUBHOCTh ANTOPUTMA. OMIUPUYECKHE HU3MEPEeHHS 3(PPEKTUBHOCTH anropuTMOB. Bxom (BXomHbIE
JaHHBIE) aITOPUTMa M pa3Mep Bxona. 3arparbl alropuTMma Ajs JAaHHOTO BXO/a; TMOHSTHE CIOKHOCTH B
xyauieMm ciydae. «IlonmHomuansHbie» anroput™Mbl. ['unoresa P <> NP. CBonumocts. NP-niosiHOTA.

IIpakTnyeckoe 3ansATHE.



10
3ansaTue 13. PemeHue 3a1a4 Ha onpee/ieHHe CJI0KHOCTH AJITOPUTMAa. AHAJIHN3 AJITOPUTMOB MOMCKA.
1) Onpenenuth CIOKHOCTh YaCTH KOJa
a) Sum:=0; For i:=1 To n Do Sum:=Sum + x[i];
2) PaccMoTpeTh anropuTMbl OCIIEA0BATEIBHOIO TOMCKA B HEYTIOPSIOYEHHOM MaccuBe: 1) alroputm
MOCJIEI0BATEIILHOTO TIOUCKA B HEYNIOPSA0YEHHOM MACCUBE, 2) aITOPUTM MOMCKAa MUHUMAJIBHOTO U 3)
MaKCHMaJIbHOT'O 2JIEMEHTA B HEYIOPSI0YEHHOM MAacCHBe; 4) alropuT™M OMHApHOIO MOUCKA B
YHOPsIIOYEHHOM MaccuBe. OnpenenuTh CI0XKHOCTH alropuTMOB. Hamucars nporpaMMsl, peaau3yronye 3T
aroputMsl. [IpoBepuTh HallIeHHBIE OLIEHKHU C TOMOIIBIO SKCIIEPUMEHTOB.

3ansaTne 14. AHaJU3 aJIrOPUTMOB COPTUPOBKH.

PaccMOTpeTh anropuTMbl COPTUPOBKHU: AJITOPUTM OOMEHHOMU 1) COPTUPOBKU METOJIOM ITy3BIPbKaY, 2)
COPTHPOBKa BBIOOPOM, 3) COPTHPOBKA BcTaBKaMu. ONpenennTh CI0KHOCTH anroputMoB. Hamucarpb
IIPOrPaMMBbl, pEAIU3YIOLUE 3TH AIrOpUTMBL. [IpoBepUTh HaliIEeHHbIE OLIEHKH C IOMOILBIO 3KCIIEPUMEHTOB.

3ansaTue 15. Ounenka 3pPeKkTUBHOCTH AJITOPUTMOB.
3aganue:

- pa3paboTarh AITOPUTMBI JJIs YMHOKEHUS IBYX KBAIPATHBIX MaTPUI] (KIIACCHYECKUH, aITOPUTM
[IITpaccena, 6;109HO-PEKYPCHUBHBIN);

- HAWTH [T KaKI0H TPOrpaMMBbl BpEMEHHYIO U ITPOCTPAHCTBEHHYIO CIIOKHOCTD;
- OIICHUTH 3(P(HEKTUBHOCTH HAMMMCAHHBIX AJITOPUTMOB.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
O1eHUTh BPEMEHHYIO CIIOKHOCTH 33/1aHHOTO KOJa

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

2 ceMecTp

TEKYIUI KOHTpOsb — 50 6amioB

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
1. Benenue B Ketic 12 2 Oama 3a KaXAOe NpPaBUIbEO BBIOpaHHOE 3ajgaHue. bamsl
TEOPHIO CYMMUPYIOTCS
aJITOPUTMOB | KoHTpOJI 10 1 Gay 3a Kaxkaple 3 MPaBUILHO BBHITOTHCHHBIC 33aIaHUS KOHTPOIHHOM
bHasl paboTsI
pabdora(k
OHTPOJIbH
blii cpe3)
2. |YamBepcanmbnbie | Keiic 20 2 6ama 3a KaXJ0€ MPaBUILHO BRITOTHCHHOE 3a/IaHHE
ANTOPUTMHYECK
ne JeicTBUA
3. | Beramcaumeie Ketic 10 2 6aimia 3a KaXJ0€ MPaBUILHO BRITOTHCHHOE 3a/IaHHE
(OYHKIMH U
pazpenumbie
MHOECTBa
4. Onenka Ketic 8 2 6armia 3a KaxoKI0e IPaBUIIHLHO BBITIOIHCHHOE 3aJIaHNe




CIIOXHOCTH KoHTpon 10
3a1a4 U BHAST
AIITOPUTMOB | pagoTa(k
OHTPOJIBH
blIii cpe3)
5. [IpemuansHbie OaIbl 20 20 GamyoB 3a ydacTHe B CTYACHYECKHX HBYUYHBIX KOH(EpEHLUSIX U
OJIMMITHAIAX
6. OTBeT Ha ’K3aMeHE 30 OtnuuHo- 25-30 6annoB
Xoporto - 19-24 6amra
YnosneTBoputensHO - 10-18 6amro
HeynosnerBopurensHo - menee 10 6amios
7. |MHauBuIyanbHbIE 3a1aHUs, 50 CTyneHT MOXKET PeJOCTaBUTh BCE 3a1aHUsI TEKYILLET0 KOHTPOJIS
C IOMOILBIO KOTOPBIX
MOXKHO HaOparhb
JIOTIOJIHUTEJIbHBIE OalIbl
8. Hroro 3a cemectp 100

HrtoroBass omeHka mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN
yeTelpexOauibHO  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW  OIEHKM IO JUCHHUIUIMHE B
TPAAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Keiic

Tema 1. BBenenue B T€OpUIO AJITOPUTMOB
CocTaBbTe anroOpuUTMBI PEIICHUS CIEeIYIOIUX 33aa4 B CJIOBECHOH (opme, rpaduueckoii opme 1 Ha
IICEBIIOKO/IE.
1. Mana nnuna pedpa xky6a. Haittu muiomans o0beM Kyoa.
2. Bwraucnute miomniaas O0KOBOM MOBEPXHOCTH IHJIUHIIPA.
3. Beectu nBa uncna. Eciu ux nponsBeieHue OTpUIIATEIbHO, YMHOXHUTD €r0 Ha -2 M BHIBECTH Ha 9KpaH, B
MIPOTUBHOM CJIy4ae YBEJIHYHUTH €r0 B 3 pa3a M BHIBECTH Ha 3KpaH.
4. Beectu uncino. Ecnu ono 6omnbmie 10, pa3nenuTs ero Ha 2, eciiv MeHble Wik paBHO 10, TO yMHOXHTD Ha
5.
5. BeiBecTu Ha 9KpaH KOpHM BCeX LieNbIX yucel ot 15 o 70.
6. BeiBecTu Ha 9KpaH Bce LIeJIble YnCiia OT a 10 b (3HaueHus a ¥ b BBOAATCS C KJIABUATYPhbl, 3T YUCIIA
1IETIBIC).

Tema 2. YHUBEpCaabHbIE AITOPUTMUYECKUE TEUCTBUS
1) Hanucarps anropuT™ B porpamMme-3MyisiTope, peain3yonm padoty Mamunsl [locta, A1 BerauciaeHus
dbynknuu f(X,y)=x*y HaTypanbHBIX apTyMEHTOB, IaHHBIX B YHAPHOU 3anyCcy. YHapHAas 3alych Yucia n
COCTOMT U3 N €IUHUII.
2) Hanwmcarp anropuT™ B MpOrpaMMe-3MYIsSTOpe, peatn3yomuM padoty MamuHbl [locTa, 1uist BRISICHEHUS
YETHOCTH HATypaJbHOTO YHCIia, TAHHOTO B YHAPHOU 3alKuCcy. YHApHAs 3allUCh YKCIa N COCTOUT U3 N
€IMHULL.
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3) Hanmwmcarp anropuTm B porpamMme-sMyJsiTope, peaan3yomuM padoty MamuHsl [locTa, 11 BEIYMCIIEHUS
¢byukuuu f(x)=x/2 HaTypaJbHOTO apryMeHTa, 3aJJaHHOTO B YHAPHOH 3alMCcH . YHapHas 3aluch YUCia n
COCTOHUT U3 N EAUHULL.

4) Hamucarp alroOpuTM B MPOrPaMME-3MYIISTOPE, PEATU3YIONMIM paboTy MaluHbl ThIOpHHTA, YTOOBI
BBIYUCIATH QyHKIHIO f(X)=X-1 HaTypalbHOTO apryMeHTa, JAHHOTO B YHAPHOM 3aMiCH. YHApHAs 3aliCh
YHCiIa N COCTOUT U3 N SAHHUIIL.

5) Hamucarp anroputm B porpaMMe-3MynsaTope, peaau3yomuM padboTy MaluHbel TeloprHra, 4TOOBI
BBISICHUTH YETHOCTb HAaTYpaJIbHOI'O YMCJIA, JAHHOIO B YHAPHOU 3allMCU. YHApHAas 3alMCh YKUCJIA N COCTOUT
U3 N eAVHULL

6) Hammucarp anroputm B porpaMMe-3MyIsiTope, peau3y oM padoTy MaliiHbl ThIOpHHTa, YTOOBI
BBIYUCIATH QYHKIHMIO f(X)=X/2 HaTypaJIbHOTO apryMEHTa, 3aJJaHHOTO B YHAPHOM 3allUCH . YHApHas 3aIlich
YHCiIa N COCTOUT U3 N SAHHUIIL.

7) Hamucartp anropudm Mapkosa 1715t mprOaBiIeHUs K YeTBEPUUHOMY YUCITY TPOUKH.

8) Hamucatp anropudgm MapkoBa /yisi BBIYMTAHUS U3 JBOMYHOTO YHCIIA TPOUKH.

9) Hamucarp anropudm MapkoBa 1j1s1 BBIYUTaHHUS U3 TPOMYHOTO YHCIIA TPOHKH.

10) Hanmucats anropudgm MapkoBa yisi mepeBoza MpsSMOTo KOJla YMCIa B IOMOJTHATEIBHBIN KOJ.

Tema 3. Boruncinumelie GyHKIMU U pa3pelInMble MHOXECTBA
1) Joxkasarp, uto pynkmus f(x,y)= |X-y| ABAsSETCA MPUMUTHUBHO-PEKYPCUBHOM.
2) Joxa3arp, uto ¢pyHkuus f(X,y)= max{x,y} sSBIsgeTCs NPUMUTUBHO-PEKYPCUBHOII.
3) Joxazarp, uto pynkmms f(x,y)=[x/y] -- nemast yactb 1podu X/y, SBISETCS TPUMHUTHBHO-PEKYPCHBHOM.

4)  Jlano HarypanbHoe uucio N. BeiBeaure Bce ero uupsl Mo 0AHOM, B 00paTHOM MOPSIKE, Pa3aeiss UX
npo6enaMy WM HOBBIMU CTPOKAMH.

JlaHa mociea0BaTebHOCTh HaTypalibHBIX yucell. Onpenennte HanboblIee 3HaUeHHE YKcia B 9TON
[IOCJIE0BATEIbHOCTH

Tema 4. OreHKa CIIOKHOCTH 3a7a4 U allTOPUTMOB
1. PaccMOTpeTh aaropuT™Mbl COPTHPOBKH: allTOPUTM OOMEHHOM

1) COPTUPOBKHM METOAOM «ITy3BbIpbKa», 2) COPTHPOBKA BIOOPOM, 3) COpTHPOBKA BcTaBKaMu. OmpenenuThb
CIIOKHOCTH aJITOPUTMOB. Hammucarb mporpaMMel, peanu3yolie STH alropuT™el. [IpoBepuTh HaliICHHBIC
OLIEHKH C MTOMOIIIBIO YKCTIEPHMEHTOB.

2. Ouenka 3¢ GeKTUBHOCTH aJITOPUTMOB.
3amanue:

- pa3paboTarh aNTOPUTMBI JJIi YMHOXKEHUS JIBYX KBaJIPAaTHBIX MaTpUIl (KJIACCUYECKUIl, aITOPUTM
[ Tpaccena, 6104HO-PEKYPCUBHBIH);

- HalT! 715 KQX101 porpaMMbl BpEMEHHYIO U IPOCTPAHCTBEHHYIO CII0KHOCTB;
- OLICHUTh 3(P(PEKTUBHOCTH HAMMCAHHBIX AJITOPUTMOB.

KounrtpoJsbHnasi padora

Tema 1. BBenenue B T€OpUIO AJITOPUTMOB
3aganue 1. ITocTpoeHne TMHERHOIO AJITOPUTMA

CocraBbTe anropuTMbl pelieHus CaeIyonuX 3aaa4d B rpadudeckoit hopme 1 Ha MCEBIOKOIE.

1.1. danbl jyaHsl pedep a, b, ¢ mpsMoyrosbHOro napamienenunena. Haiitu ero oobem V.

1.2. JTans! qymuHbI pedep a, b, ¢ mpsimoyrosibHOTO Napayuienenuneaa. Haitu ero miommaab MOBEpXHOCTH.
1.3. Jlansl nBa uncna a, b, c. Haiitu ux cpennee apudmerndeckoe.

1.4. Haittu npou3BeieHUE 3HAYCHHI ABYX MTEPEMEHHBIX U BBIBECTH PE3YJIbTaT HA HKPaH.

1.5. Haiitu animHy OKpY»HOCTH P 3a/laHHOTO paauyca r.

1.6. Jlana nnuna pebpa kyo6a. Haiitu mmomaae rpanm.



1.7. Nana nnuna pedpa ky6a. HaiiTu rutomas mosHoH NOBEPXHOCTH.

1.8. Jlana nmuHa pebpa kyo6a. Haiitu mmomans o6beM Kyoa.

1.9. BeruucnuTte miomaas O0KOBOK MOBEPXHOCTH LIMIHHIIPA.

1.10. Beruucnure miomab MNOBEPXHOCTH IIapa.

3aganue 2. [locTpoeHne pa3BeTBIASAIONIETOCS AITOPUTMA.

CocraBbTe anropuTMbl pelieHus CIeIyouX 3a1a4d B rpadudeckoit hopme 1 Ha MCEBIOKOIE.

2.1. Beectu uncno. Ecnu oHO HeOTpHLIATeNbHO, BBIYECTh U3 Hero 10, B MPOTHBHOM ciy4ae NpuOaBUTh K
Hemy 10.

2.2. Beectu aBa uucna. Eciu ux npousBeieHUue OTPULIATENBHO, YMHOKUTH €T0 Ha -2 ¥ BBIBECTH HA DKpaH, B
IIPOTUBHOM CJIy4ae yBEJIMUYUTh €0 B 3 pa3a U BHIBECTH Ha DKpaH.

2.3. Beectu aBa uucna. Eciu cymMMa 3THUX 4ncen yeTHasi, HAWTH POU3BEEHNE, B IPOTUBHOM CiIyYac,
HAaWTH YaCTHOE 3TUX YHCEIL.

2.4. Beectu uncno. Ecnu ono 6ombie 10, pa3nenuTs ero Ha 2, eciau MeHbIle Wi paBHO 10, TO yMHOXKHUTD
Ha 5.

2.5. Beectu aBa uncna. Ecnu ux cymma 6omnbire 100, To cyMMy YMEHBIIUTH B 2 pa3a, B IPOTUBHOM CITydae
YBEJIMUUTH B 2 pasa.

2.6. Bectu aByx3HauHoe uncio. Ecnu cymma nugp yrcna yetHasi, TO yBEJIMYUTh YHACIIO HA 2, B IPOTUBHOM
clly4ae yMEHbBIIUTH Ha 2.

2.7. Nano uenoe uncio. Eciu oHO ABIseTCS MOI0KUTENbHBIM, TO TPUOAaBUTH K HEMY 20, B IPOTUBHOM
CJIy4yae BbIYECTb U3 HEro 5. BeIBECTH NOIIy4EHHOE YUCIIO.

2.8. Beectu 2 yncna. Ecinu uX npou3BeeHUE OTPULIATENILHO, YMHOXKHTD €T0 Ha 8 ¥ BBIBECTH HA DKPaH, B
IIPOTUBHOM CJIy4ae yBEIMUYUTH €T0 B 1,5 pa3a v BBIBECTH Ha 3KpaH.

2.9. Beectu uncno. Eciiv 0HO 4eTHOE, pa3fesnuTh €ro Ha 4, eclIM HEYETHOE - YMHOXKHTD Ha 5.

2.10. Beectu poct uenoBeka. BeiBectr Ha skpan "BBICOKHIN", eciu ero poct npesbimraer 180 cm, u "HE
OYEHb BbICOKMI1" B mpoTHBHOM cltyuae.

3ananue 3. [TocTpoeHne NUKINYECKOTO aIrOPUTMA.

CocTaBbTe anrOpUTMBI PEIICHUS CIeIYIOIUX 3a1a4 B rpaduieckoil hopme U Ha TICEBIOKOJE.

3.1. Haneuarats psz U3 n MOBTOPSAIOMIUXCS YUCEN.

3.2. BriBecTu Ha 3kpaH ymcina ot 2.8 1o 8.8 ¢ marom 0,1.

3.3. BriBecTH Ha 3KpaH BCE EbIE YETHBIC YHUCIIA B 3aIaHHOM JIHAra30He.

3.4. BeiBecTu Ha 3KpaH Bce 1enblie uncna ot 20 1o 35.

3.5. BriBecTH Ha 3KpaH KOpHU BceX Lebix uncen ot 15 go 70.

3.6. BeiBecTH Ha 5KpaH Bce IIeIble YHCIa OT a J10 b (3HaueHust a U b BBOAATCA C KIIABUATYPbI, 3TH YHCIIa
1eJbIe).

3.7. BeiBecTH Ha 9KpaH BCe YETHBIE YMCIIA OT a JI0 b (3HaYeHUs a ¥ b BBOAATCS C KJIABUATYPBI, 3TU YUCIIA
1eJbIe).

3.8. BeiBecTH Ha 9KpaH Kax0€ 3 1eJ0€ YUCIIO OT a 710 b (3HaueHus a 1 b BBOAATCS C KJIaBUATYPBI, 3TH
YyHUCa 1esble).

3.9. Beruncnuts cymmy psana S = 1+1.5+2+2.5+3+3.5+...+ 30.

3.10. Beruucnuts (hakTopuan 3aJaHHOTO ¢ KJIABHATYPhI YUCIIA.

Tema 4. OreHKa CIIOKHOCTHU 3a7a4 U allTOPUTMOB
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KonTpoassas pabora.

Jagamme 1. JTokaszaTe mo ompeJeleHHIO, 9TO CASIVIONIHE VIBEPAIeHHT HCTHHHEL
a) 17 mmeer mopazox O(1);
6) n-(n-1)/2 nMeeT nopANoK 0(n?).
Jaganse 2. OueHHTH BpeMEHHVIO CIOKHOCTE KOJA.
int E(int n){

it sum = 0;

for(int 1=0; 1=n; i++)

for(int j=0; j=1; j+=2)
sum +=7;

return sutn;
¥
Jagmamme 3. OUeHHTE BPEMEHHYED CIMEHOCTE PEKVPCHEHOH IpoIleaypeL
Procedure Soch (1 Integer);
Var k : Integer;
Begin If i=n Then Print(a) Else
Fork=1Ton Do

Begin a[1]:=k; Soch(i+1); End;

End;

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILINHE IPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpockl 3xk3ameHna (I1K-7)

Tunosbie BOIIPOCHI IJIA 3K3aMEHa.

6

7

10
11

Brenenue B Teoputo anroputMoB. Llenm ' 3agauu teopuun anroputmoB. [IpakTruueckoe
IPUMEHEHUE PE3YJIbTaTOB TEOPUH  anropuTMoB. Mcropuyeckuii 0030p.

NutyntnBHOE (HedopManbHOE) IOHIATHE  anropuTtMa. HeobxoaumocTs B hopManu3aiiy MOHSITHS
«anroputmy. [lonxoapl Kk popmanuzaluu MOHATHS «adroputm». [lonstue aaroputma u
BBIYMCIIMMOCTH (PYHKITMU.  PasnuyHbie MOAXOBI K MOHTHIO "Anroput™m".

CaoiicTBa HE(OPMAITBHOTO TOJIKOBAHMSI  MOHATHS aJlTOPUTMA: JUCKPETHOCTD, IIOHSATHOCTD,
ONPEAENEHHOCTh  (AETEPMUHUPOBAHHOCTD), PE3YAbTAaTUBHOCTh, MACCOBOCTb.

Ucnonnutens. Cucrema komana — ucnoiaHutesns. Cpena UCIOIHUTES.

@opMbl IPEICTABICHUS aJITOPUTMA:  CIIOBECHas, rpaduueckasi, ceBIoKo. AJITOPUTMHYECKHMA
a3bIK. TpeOoBaHUs K 3allMCH AJITOPUTMA Ha aITOPUTMHYECKOM S3BIKE. [TonsTHe ncnonHuTENA
aJaropuTM™a.

I'paduueckoe mpeacTaBieHUE  aNTOPUTMOB. AJNITOPUTMEBI JIMHEHHOU CTPYKTYPhI. AJTOPUTMBI
Pa3BETBISIOIEHCSA CTPYKTYPhl. AJTOPUTMBI IMKIUYECKOU CTPYKTYPBI.

[Momxonmel k.  Qopmanu3anuy NOHITHS «aNTOPUTM». DopManu3anus NOHITHS aJTOpUTMa Ha
npuMmepe  mawuH [locra. [Tonstue mammnsl [locra. Komanas! mamumnsl [Tocra. Ilporpamma nms
MamuHel [Tocra. [Ipumepsl mporpaMm.

QdopManuzanys ~ HOHATHS aIrOPUTMA Ha puMepe MalunH Thropunra. [loHaTre MammHbl
Tetopunra.  Komanapl Mammsbl Thropunra. [Iporpamma st Mamssl Teropunra. [Ipumepst
IpOrpamm.

dopManuzanus  MOHSITHUS aITOPUTMA HA MMPUMEPE HOPMAJIbHBIX aJrOpUTMOB Mapkosa.
Qopmanuzanys — MOHITHS aJTOPUTMA C IIOMOIIBIO OYJIEBBIX CXEM.

Komnosuuuu mammma  Teropunra. Mammnaa TeloprHTa ¢ ABOMYHBIM a1(aBUTOM. DKBUBAJIEHTHOCTh
MamuH  TeropuHra. Bpems u naMsats MalivHbl ThIOpHHTa.
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12 MopenupoBaHue  A3BIKOB IPOTPaMMUPOBaHUS MalMHaMu ThiopuHra. MoaenupoBaHue OyneBbIX
CXeM  MamuHaMmu ThropuHra.

13 PexypcuBHble pyHKIUH. [I[puMUTHBHO  peKypcuBHbIE (PpyHKIMU. [IpumMepsl IPUMUTHBHO
peKypcHUBHBIX (yHKUUH. [[pyrue BUAbl  pEKypCHIA.

14 DOKBUBaJIEHTHOCTH PA3IUYHbIX TeOpUH.  PaBHOCHIBHOCTH T€OpHUM MAIIMH ThIOpUHIA, TEOPUU
mamuH [locTa, HOpManbHBIX ~ aJTOpUTMOB MapkoBa M peKypCcHBHBIX (yHKLUH. Teopema o
COBIAJICHUU KJIacCOB  (DYHKLUH.

15 Tlonsitue BerurcIuMon GyHKIMK. Teopuss  BBIYUCIUMBIX QyHKIMHA. DPhEeKTHBHAS BHIYUCIUMOCTD.
OKBUBAJICHTHOCTb YTBEPXKACHUH  «(YHKIHS BBIYUCIUMA» U «CYIIECTBYET aJITOPUTM,
BBIUUCIIIOUINH (DYHKIIHION.

16 IlonsaTue paspemmmoro MHOkecTBa.  [loHATHE epeuncinuMoro MHOecTBa. Pazpemmmelie
MHOJKECTBA U UX CBOMCTBA.  IlepedncimMble MHOXKECTBA U UX CBOMCTBA. [lepeunciaumoe
MHOXXECTBO, KAK ~ MHOXKECTBO OIIpeJIeJIeHUs BRIYMCINMON PyHKImH. [lepeuncinmoe MHOXKECTBO,
KaK  MHOXXECTBO 3HAUEHHH BBHIYMCIUMON (PYHKLINH.

17 Tlonsitue yHuBepcaiabHOl QyHKIMH.  BbruncianmMocTs yHHBepcanbHOM (yHkuuu. Teopema o
CYLLECTBOBAHUM YHUBEPCAJIBHOIO  AJIrOpUTMAa.

18 IloHsATHE CIIOKHOCTH alropuT™Ma.  BpeMeHHas u npocTpaHCTBEHHAs CI0XKHOCTb.
ACUMINTOTUYECKUI aHAIN3 BEPXHEH  OLIEHKM CJIOXKHOCTH aJIrOPUTMOB.

19 CrangapTHble KJIACChI CIOKHOCTH.  O(P(PEKTUBHOCTH alTOPUTMA. DMIHPUIECKHE U3MEPEHUS
3¢ HEKTUBHOCTH AJITOPUTMOB.

20 Bxop (BxoaHbIE IaHHBIC) AITOPUTMA U pa3Mep BXOAa. 3aTparhl AJITOPUTMA JJIsl TAHHOTO BXO/a;
IOHSTHE CIIOKHOCTU B XYZLIEM Cllydae.

21 «IlonrHOMHANIBHBIE» ANTOPUTMBI.

22 T'mnote3a P <> NP. CBogumocth.  NP-mmomHoTa.

Tunosble 3aganusa s 3k3amena (IIK-7)
TunoBble 3a1aHus AJs1 IK3aMeHa
1) CocTaBbTe aNropuTMBI PEIICHUs CISAYIOIINX 3a/1a4 B CIIOBeCHOU (hopme, rpaduyeckoit hopme 1 Ha
TMICEBIOKO/IE.
1. lana qyimaa pedbpa ky6a. Haiitu mutomanp o0beM Kyoa.
2. BpramcnuTe miomaab O0KOBOM MOBEPXHOCTH MUIUH/PA.
3. Beectu nBa uncina. Ecnu ux nmpousBeaeHue OTpUIIATEIBLHO, YMHOKUTH €r0 Ha -2 M BBIBECTH Ha PKPaH, B
MIPOTUBHOM CJIy4ae YBEJIHUYUTh €0 B 3 pa3a U BbIBECTH HA SKpaH.
4. Beectn uncno. Eciau ono 6ombie 10, pa3nenuTs ero Ha 2, eciiu MeHbIe Wik paBHO 10, TO yMHOKUTD Ha
5.
5. BeiBeCTH Ha 3KpaH KOPHHU BCEX LENbIX yuces ot 15 no 70.
6. BeiBecTu Ha 9KpaH BCe IIelible YUCIIa OT a 10 b (3HaueHus a U b BBOIATCS ¢ KJIaBUATYPhI, OTH YUCIa
1eJbIe).
2) Hanucarp anroput™ B IporpaMMe-3MYyIIsITOpe, peaan3yomuM padoty MamuHel [locTa, 11 BRISCHEHUS
YETHOCTH HAaTypaJIbHOTO YUCIIA, JAHHOTO B YHAPHOM 3allUCU. YHApHAas 3alKCh YMCIA N COCTOUT U3 h
eAMHMUII.
3) Hanwmcarp anroputm B porpamMme-3MyisiTope, peain3yonm padoty MamuHsl [locta, A1 BeraucaeHus
¢dbynknuu f(X)=x/2 HaTypaJbHOTO apryMEHTa, 3aJIaHHOTO B YHAPHOM 3alMCH . YHApHAas 3allKiCh YMcia n
COCTOMT U3 N €IUHUII.
4) Hanwmcarp alropuT™ B MPOTpaMMe-IMYIISTOPE, PEaTU3yIONUM padoTy MaliHbl ThIOpUHTa, YTOOBI
BBIMUCTUTH PyHKIHUIO f(X)=X-1 HaTypaapHOTO apryMeHTa, JAaHHOTO B YHAPHOH 3aIiCH. YHApHAs 3aMuch
YHUCJIa N COCTOUT U3 N €AUHMUII.
5) Hanmcarp anropuT™ B mporpamMme-sMyssiTope, peaiu3yonM padoTy MaliiHbl ThIOpHHTa, YTOOBI
BBISICHUTH Y€THOCTh HAaTypaJIbHOTO YUCIIA, JAHHOTO B YHAPHOM 3alIUCH. YHapHasl 3alK1Ch YUClia N COCTOUT
U3 N eIUHUIIL.
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6) Hamucarp anroputm B porpaMme-3MynaTope, peaau3yomuM padboTy MaluHbel ThlopiHra, 4TOOBI
BBIUMCIIUTH QyHKIHIO f(X)=X/2 HaTypajabHOTO apryMeHTa, 33JJaHHOTO B YHApPHOU 3aMucH . YHapHas 3a1uch
YHUCJIa N COCTOUT U3 N €AVHMULI.

7) Harucarp anropudm Mapkosa 115t iprOaBiieHUs K Y€TBEPUYHOMY YUCITY TPOUKH.

8) Hamucarp anropugm MapkoBa [uisi BEIYUTaHUS U3 ABOMYHOTO YHCIIA TPOHKH.

9) Hanmucarp anropudm MapkoBa Jij1s1 BRIYUTAHHS U3 TPOUYHOTO YHCIIA TPOUKH.

10) Hancars anropudm MapkoBa [y TiepeBoa MPSMOTO Kofa YKcia B JOMOTHUTEIbHBIN KOJI.
11) Jlokazarp, uTo ciaeayromue GyHKIHMH MPUMHTHBHO PEKYPCUBHBI:

a) f(x) = x + n; 6) f(x) = n; B) f(x, y) = x +y; 1) f(x, y) = x°Y.

12) PexypcuBHo ommcars nporeaypy RevPrint(N), koropas meuaraet B 0OpaTHOM MOPSIAKE AP PHI

JECATUYHOM 3aIMcH 11eJ10ro HeoTpuIareabHoro yrncia N. Hampumep, RevPrint(12345) nomkHa BeIBecTH
Tekct 54321.

13) IIpoBeputh pa3pemInMoCTh MHOKECTB: (2) BCEX HEUETHBIX uncen; (0) Bcex MPOCTHIX Yucen; (B)
JTAHHOTO KOHEYHOTO MHOXKECTBA; (T) MHOXKECTBA BceX peuieHud (X, y) € N2 ypaBHeHus X 2 —y 2> 5. (1)
MHOKECTBA BCEX O0PAaTUMBIX M X n—MarpuIl ¢ Kodpdunuentamu u3 N.

14) PaccMOTpeTh aJIrOpUTMBI TIOCJIEIOBATEIIEHOTO TTOMCKA B HEYTIOPSAJ0OYEHHOM MacCHuBe: 1) anroputm
MOCJIEZIOBATEIHHOTO MIOMCKA B HEYIOPSI0OYEHHOM MacCHBe, 2) aJrOpUTM MOKWCKa MUHUMAJIBHOTO U 3)
MaKCHUMAaJIbHOTO 3JIEMEHTa B HEYNOPSII0UEHHOM MaccuBe; 4) anropuTM OMHAPHOTO MOUCKa B
YHOPSAA0YEHHOM MaccuBe. OnpenennuTh CI0KHOCTH aITOPUTMOB. Hanrcars mporpaMMel, peainusyroiue 3T
anroputmbl. [IpoBepuTh HaliZleHHbIE OLIEHKH C TTIOMOIIBIO 3KCIIEPUMEHTOB.

15) PaccMOTpeTh alropuT™Mbl COPTUPOBKH: aJITOPUTM OOMEHHOH 1) COPTUPOBKH METOIOM «ITY3BIPbKay, 2)
COpPTHPOBKA BIOOPOM, 3) copTupoBKa BcTaBkamMu. OmnpenenuTh CI0KHOCTH anroputMoB. Hammcarp
MIPOrPaMMbl, peau3yIOLIUe 3T alropuTMbl. [IpoBepuTh HalileHHbIE OLIEHKH C TOMOIIIBIO 3KCTIEPUMEHTOB.

16) OueHuTh BpEMEHHYIO CIIOKHOCTD KOJIA.
a) function getLastElement(arr) {
return arrf[arr.length - 1 ]

H
0) int F(int n){
int sum = 0;
for(int i=0; 1<100000; i++)
sum += n;
return sum;
§

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

I1K-7 JIeMOHCTpHUPYET BHICOKHI YPOBEHBb 3HAHUS TCOPUHU
OTBET MOCTPOCH JIOTMYHO, MaTepuan H3JIaraeTcsl YEeTKO, SICHO,
XOPOIINM SI3BIKOM, apTyMEHTHPOBAHO

«OTIIMYIHO
(85 - 100 6anoB)

I1K-7 JIeMOHCTpPUpPYET XOPOLIMH ypOBEHb 3HAaHMA Teopuu. I[IpaBuiibHO
OTBEYaeT  IIOYTH  HA  BCE  JONOJHUTEIBHBIE  BOIPOCHL
CamocCTOATeNbHO UCIIPABIISIET AOMYIICHHbBIE OIIUOKH.

«XOPOIIIO
(70 - 84 6amoB)

I1K-7 JIeMOHCTpHUpYET MOCTATOYHBIM YPOBEHb 3HaHUS TeopuH. [IpaBuibHO
OTBEUACT Ha HEKOTOPhIC JOMOJHHUTENBHBIE BOMPOCHL. MOXeT
BBIJICIIUTh MEKAUCIUTUIMHAPHBIC CBSI3H.

«YZIOBJIETBOPUTEIHHON
(50 - 69 6amnoB)

I1K-7 JleMOHCTpHUpYeT clabblil ypOBEHb 3HAHUS TEOPUHU

He MoxeT BbIIEIUTh MEKIUCLUILINHAPHBIEC CBSI3H

HeyBepeHHO M JIOrMYEeCKM HEMOCIIEI0BATEIBHO U3J1araeT Marepual.
HenpaBuibHO  OoTBe4aeT Ha  IIOCTABIEHHBIE  BOIPOCH  WIH
3aTPYAHSETCS ¢ OTBETOM

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)




5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comepikaHue, oObeM, a
TaKKe MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J11s1 caMOCTOSITENBHOM pabOThI BAKHOE 3HAYCHHE UMEIOT pa3eibl «O0beM u collepiKaHue TUCIUTITMHBD),
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre JUCIUTUINHBL, POrpaMMHOe obecrieueHne, mpodecCuoHalbHbIe 0a3bl TaHHBIX U
MH(OPMAITMOHHBIE CIIPABOYHBIC CUCTEMBD».

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI U3ydaeMOM
JTUCIMIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE obecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeH1yeMasi OCHOBHAsS U JIOTIOJIHUTENbHAS JIUTEpaTypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpPEUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u mpopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JONOJHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHON JOMOIHUTEIbHOU
JUTEPaTyphl;

- IPYU CAMOCTOATEILHOM U3YYEHHH TE€OPETUYECKONU TEMBI CAeNaTh KOHCIEKT, UCIOb3Yysl PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dKk3aMeHy. OHa BKIIOYAeT MPOPAOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAXKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJHEH B PaMKaX pacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JoKeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnekTbl HaydHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JIOJKHBI COAEpPkKaTh
OTBETHl HA KAXKIBIM TOCTABICHHBIH B TEME BOIPOC, MMETh CCBUIKY HA MCTOYHUK HHPOpPMAIMU C
00s13aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHWs M Tofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- Jienarb 3alldCh MO XOAYy YTEHHsS B BHUJE MPOCTOTO WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJSATH TE3UCHl (IUTHPOBaHHE HAWMOOIEEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHHe OCHOBHBIX BOIIPOCOB padOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMKA U3JI0KEHUS] MaTepHuaa,;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;

- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;

- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Kpynckuit B. H. Teopust anropurmMoB. BBeneHue B CI0)KHOCTh BBIUMCIEHUH : yyeOHOe mocobue Lot
BY30B. - UCIIP. U J0TT; 2-¢ u3.. - Mocksa: FOpaiit, 2024. - 117 c. - Tekct : anexrponnsiii // 36C «FOPAUT
[caiiT]. - URL: https://urait.ru/bcode/539671

2. KymukoB B. I, EBctpatoB B. C. Teopus anroputmoB : ydeOHO-MeToAMUYECKOe Mocobue. - Mockaa:
MUCH — MI'CY, 2022. - 43 c. - URL: https://e.lanbook.com/book/262283

3. Uromwmn B.M. Maremaruyeckasi JJOrMKa M TEOpUsl alropuTMoB : yueb. nmocobue. - [Caparos]: M3n-Bo
Caparos. yH-Ta, 1991. - 256 c.

4. CymomumaroB C. B., OpunnnukoBa E. B. Maremarnueckast Joruka U TEOpUS aJTOPUTMOB : yU4€OHUK U

MPaKTUKYM JJIsi BY30B. - 5-¢ m3a.. - Mocksa: FOpaiit, 2024. - 207 c. - Tekcr : anekrponnsiii / ObC
«FOPAUT» [caiit]. - URL: https://urait.ru/bcode/535807

6.2 JlonosHUTENBHAS TUTEpATYpA:



1. besycoBa, T. A. Teopust anroputmoB. OCHOBHBIC TOAXOMbI K (opMaIU3alMKM aJTOpPUTMa : ydeOHOe
nmocobue. - Bech Ccpok oxpaHbl aBTOpCKOTO TmpaBa; Teopust anmroput™MoB. OCHOBHBIE TOIXOABI K
dbopmanuzaruu anroputMma. - Conukamck: COMMKaMCKUH TOCYIapCTBEHHBIN IMENAarorH4eCKUid WHCTHUTYT,
2011. - 63 c. - Tekct : anexrponHsiii / IPR BOOKS [caiiT]. - URL: http://www.iprbookshop.ru/47905.html

2. bpeikanoBa A. A. Teopus amropurmoB : yueOHoe mocoOue. - CraBpomnonb: CeBepo-KaBkasckuit
®enepanbubiii yauBepcuteT (CKOVY), 2016. - 129 c. - Teker : snekrponHsiil // 9bC «YHUBEpCUTETCKAs
oubmuoTeka onmaitly» [caidt]. - URL: https://biblioclub.ru/index.php?page=book&id=467402

3. HupoxoB JI. B. Teopus anroputmoB : yuebHoe mocobue. - Kupos: Barl'y, 2017. - 163 c. - URL:
https://e.lanbook.com/book/134610

4. Mup3zoes, M. C., Marpocos, B. JI. Teopus anropurmoB : yueOHOe mocodue. - Bech cpok oxpaHbl
aBTOpCKOTO TpaBa; Teopwus anroput™moB. - Mocksa: [Ipomereit, 2019. - 200 c. - Tekct : anexkrponnsiii // [IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/94547.html

5. IlonueGecona, I'. b. Teopus anropuTMoB : IpakTUKyM. - Bech Cpok oXpaHbI aBTOPCKOTO MpaBa; Teopus
anroput™MoB. - YensOunck: HOXHO-YpalbCKuW  TOCYTapCTBEHHBIH T'yYMaHUTAPHO-TIEIArOTHYCCKHMA
yuuBepcutet, 2017. - 91 c¢. - Tekcr : onekrponnsridi // IPR  BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/83880.html

6. bprikanoBa A. A. Teopust aropuTMOB : JIaOOpaTOpHbI NpakTHKyM. - CtaBpononb: CeBepo-KaBkaszckuii
®enepanbubiii yauBepcuteT (CKOVY), 2016. - 134 c. - Teker : snekrponHsblil // 9bC «YHUBEpCUTETCKAs
oubnuoTeka onmaitl» [caidt]. - URL: http://biblioclub.ru/index.php?page=book&id=467401

6.3 VlHble HICTOUHUKMU:
1. bubnuoreka Hay4YHOU 1 y4eOHOM suTepaTypsl - http://sbiblio.com
2. Bupryansnas cpena Google - https://gsuite.google.com/

3. Koncymbrant cryneHTa. ['ymMaHuTapHble  HayKd:  OJIEKTPOHHO-OMONMMOTEYHass  cucremMa -
http://www.studentlibrary.ru

4. HanimonanbHast 3nekTpoHHas oubiauoreka http://H30.pd - http://H36.pd

5. O6pazoBarenbHbIii mopran "Yuéba" - www.Ucheba.com

6. OOpazoBaTeNbHBIN MTOPTAI Il CTYIeHTOB — http://www.alleng.ru - http://www.alleng.ru
7. Poccwuiickast HanimoHanbHas Oubianoreka - http://www.nlr.ru/

8. Poccwuiickuii o6meoOpa3zoBaTenbHbIN mopTal - http://www.school.edu.ru/

9. TOI'BYK «TamOoBckass oOmacTHas yHHBepcaibHasi HayuyHas OuOmmoreka mmeHu A.C. IlymkwuHa»
http://www.tambovlib.ru - http://www.tambovlib.ru

10. YHuBepcuteTckas 6MONMOTEKa OHJIAlH: IEKTPOHHO-0MOIMoTeuHas cucrema - http://www.biblioclub.ru
11. Dnexrponnas oubnmmoreka - www.wikipedia.uk/

7. MaTepuajibHO-TeXHHYecKoe o0ecrneyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrneveHmne,
npodeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TNPOBEICHUS 3aHATHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTAlMH, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" u obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUH JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JTIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedYeHHE:
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Onepannonnas cucrema Microsoft Windows 10
Omneparmonnas cuctema Linux Alt 8.1 O6pa3zoBanue
Onepanuonnas cucrema "Ansr O6pazoBanue"
Microsoft Windows 10
LibreOftice

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. ObC «YHuBepcurerckas oudamoreka onnaiin» . — URL: http://www.biblioclub.ru

2. Maremarnueckue xypHaisl MHMWAH - nomHoTekcToBas KOJUIEKIMs >KypHaJIOB MaTeMaTndeckoro
uHctutyTa UM. B.A. CrexnoBa PAH (MUAH) na mnardopme obmiepoccuiickoro nopraina Math-Net.Ru. —
URL: http://www.mathnet.ru

3. Web of Science: monmuremarnueckas pedeparuBHO-OnOIMOrpaduueckas U HayKoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

4. OneKTpoHHas Ooubnuorexa. Ob6pa3oBarenbHas wiatpopma «IOpaiit». — URL:
https://biblio-online.ru/book/sud-prisyazhnyh-442275

5. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
6. OnexrponHas 6ubimoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

7. TocymapctBeHHas uH(popmannoHHas cucrtema «HarmumonanpHasi snexTpoHHass Oubnuoreka» . — URL:
https://rusneb.ru

8. KOpaiit: oOpa3oBarenpHas miaTdopma, AIeKTpoHHO-OubmroTeunas cuctema. — URL: https://urait.ru
9. IIpe3unenrtckas oudbnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru
10. Poccwuiickast rocynapcTBeHHast oubnroreka: opunmanpabiid cadT. — URL: https://www.rsl.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHISCTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



