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1 Heau u 321244 U3yYeHUs1 JUCHUIJIMHBI

1.1 Ileab ocBOEHUA TUCUUILIUHBI

Henpto w3y4deHWs AWCHUIUIMHBI SIBISETCS TOATOTOBKA B OO0JIACTH TMPHUMEHEHHUS
COBPEMEHHON BBIYMCIUTEIBHON TEXHUKH IS TPAKTUYECKOTO PEIICHUS NPHUKIAAHBIX U
TEOPETHUECKUX MaTEeMaTHUYECKUX 3a/1ay.

1.2 3agaun JHCHUIINHBI

— O3HAKOMUTB CTYJICHTOB C OCHOBHBIMH CTPYKTYPaMH JIaHHBIX U METOJIaMH CTPYKTYPHOTO
POrPaMMHUPOBAHUS, COBPEMEHHBIMH HH(DOPMAIMOHHBIMA TEXHOJOTHUSIMH U  CHCTEMaMU
MIpOrpaMMHUPOBaHUS;

— HAY4YUTh NPUMEHSTH COBPEMEHHBbIC WH()OPMAIMOHHBIC TEXHOJIOTHH JUISl PEIICHUS
Pa3IMYHBIX 33/1a4;

— 00y4YUTh OCHOBAM MPOTPAMMHUPOBAHHS HA AITOPUTMHUYECKUX SI3BIKAX BRICOKOTO YPOBHSI,

— HAY4YUThb HCMOJB30BaTh METOABl MATEMAaTHYECKOTO H  AJITOPUTMHYECKOTO
MOJICJIMPOBAHUS [IPU PEIICHUH TEOPETHUECKUX U MPUKIIAHBIX MAaTEMAaTHUYECKUX 3a/1a4.

1.3 MecTo 1uCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOH NPOrpaMMbl

JucnumuHa « TexHoaorus mporpaMMHUpOBaHus 1 paboTel Ha IBM» oTHOCHTCS K 6a30BO#
gactu broka 1 "/lucturuinael (Moaynu)" y4eOHOTO IUIaHa.

Jis e€ ycHemHOro H3y4eHUs HEOOXOOUMBbl 3HAHUS M YMEHMsA, NpUOOpETEeHHbIE B
pe3yJbTaTe OCBOEHHS MIKOJIBHOTO Kypca MaTeMaTUKH U MH(OPMATHKH, a TaKkkKe HEKOTOPBIX
pas3zenoB MaTEMaTUYECKOr0 aHAJIN3a U alreopsl.

N3yuenne qucuumninnnsl « TeXHONIOrMM IporpaMMupoBanus U padboTsl Ha O9BM» no3sonur
CTYAEHTaM IPOBOJUTh Hay4YHbIE MCCIEAOBaHMS B pa3IMYHBIX OOJIACTSX MAaTEMAaTHKH, a TAKKe
Ka4eCTBEHHO O(OPMIISATH CBOM yueOHbIe U Hay4YHbIe paOboThl. [lomydyeHHbIe 3HaHUS HEOOXOIUMBI
JUISL U3YUYEHUS TOCIEeNYIONMX AMCUUILINH, TakuX Kak b1.0.13 «Yucnennsie Mmeronpi», 51.0.27
«AJTOPUTMBI CTAaTUCTUYECKOr0 aHaiu3a JaHHbIX», B1.B.02 «Teoperuxo-umcioBble METOIBI
kpuntorpadpumn», 51.B.06 «IIpaktrkym Ha 9BM» u npakTuyecku Bcex TUCIUILIMH MO BHIOODY.

1.4 Ilepeyenb MJIaHMpPYyeMbIX Pe3yJbTATOB O0y4YeHHsl IO JMCHMILIMHE (MOAYJII0),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJILHOM IPOrPAMMBI

WN3yyenne naHHOW Yy4ueOHOW JUCHUIUIMHBI HAMpaBlIeHO Ha (QOPMUPOBAHUE Y
00yYaromuXcsl CIeYIONMX KOMIIETEHIIUMI:

KOL[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTHIKCHUA PG3yJ'H>TaTI>I O6y‘l€HI/IH 0 AUCIHUIIIINHE
KOMIICTCHIIUH

YK-1 CnocoGeH ocyuiecTBJISITh KPUTHYECKUI aHAIHM3 MPOOJEMHBIX CHUTyaldil HAa OCHOBE CHCTEMHOIO
MO/IX0/12, BLIPA0ATHIBATH CTPATErMIO JIeii CTBUIi
NVYK-1.2. OcymectBiser TMOUCK, OTOOp U | 3HAeT OCHOBHBIE IMOAXOJbl K aJITOPUTMH3ALMH pEIICHHS
CHUCTEMaTH3aIMI0 HH)OPMAIMHK TS ONIPEACICHHUS | MaTEeMaTHYCCKUX U MPAKTHYCCKUX 33134

aNbTEPHATUBHBLIX  BAapMAHTOB  CTPATErMYECKHMX | YMeeT pa3pabaThiBaTh, aHAIU3WPOBATH, aNaNTHPOBATh H
peuleHuii B OpPOOIEMHOM  CUTyallud ¥ | COBEPIICHCTBOBATH AJTOPUTMEI

000CHOBaHMS BBIOOpA ONTUMAJILHOM CTpAaTEruu C | BiajgeeT  HaBBHIKAMH — NPAKTUYECKOTO  MCIONbL30BAHHS
YYETOM  IIOCTaBJAE€HHOM  LENM, PHCKOB M | MaTeMaTHYECKUX alTOPUTMOB

BO3MOXKHBIX TIOCJICJICTBHI
IIK-4 cnocoGen pa3padaTbiBaTh HPOrpaMMHOE obecredeHHe JUIsl pelleHusl NPUKJIAAHBIX 3a1a4 B cdepe
npogeccuoHANbHOM 1esITeTbHOCTH
UIIK-1.2. Hmeer HaBBIKM HCIIONB30BaHHSA | 3HAET OCHOBHBIC NPUEMEI, HUCIIONB3YEMBIC MPH Pa3padoTKe
COBPEMEHHBIX S3BIKOB MPOTPAMMHUPOBAHUS JUIA | MPOTPAMMHOTO OOECIeYeHHsT Ha COBPEMEHHBIX S3BIKAX
pa3paboTKH IPOTrPaMMHOTO 00ECTICICHHUS MPOTrPaMMHPOBAHHS

YMeeT peann3oBBIBATH AaJNTOPUTMBI C  HCIOIB30BAHHUEM
COBPEMEHHBIX S3BIKOB IPOIPaMMHUPOBAHHS

BiiageeT HaBbIKaAMH MTPAKTHYECKOT'O IPOTPaMMHUPOBAHHUS
OIIK-3 Cnoco0eH MOHMMATHL NPUHIMNBI PadOTbl COBPEMEHHBLIX HH(OPMALMOHHBLIX TEXHOJOTHMH H
HCIO0JIb30BATH HX /IS pellleHus 3a1a4 NpodhecCHOHAILHOM 1eTeJIbHOCTH




KO}_'[ 1 HAUMCHOBAHUC UHAUKATOPA JOCTHIKCHUA Pe3yJ'II)TaTI)I O6yq€HI/I$I 10 AUCHUILIINHE

KOMIIETCHIHH

HOIIK-3.1. Umeer nipencTaBieHne O MpUHIUNAX | 3HaeT  0a30Bble  MPUHIMMBI  PabOTBI  COBPEMEHHBIX
paboTsl COBPEMEHHBIX MHQOPMALMOHHBIX | MH(GOPMAIMOHHBIX  TEXHOJOTHH, OCHOBHBIE  METOJbI
TEXHOJIOTUH MAaTEMATUYCCKOI'0O U AJITOPUTMUYCCKOT0 MOACJIMPOBAHUA

Ymeer  BbIOMpaTh  NOAXOJSIIME  NPOTPaMMHBIE U
TCXHUYCCKUE CPEACTBA UIA PCIICHUA KOHKPETHLIX 3ada4
Bnaneer 0a30BBIMM HMHCTPYMEHTaMH, HCIOJIb3YEMBIMUA B
COBPEMEHHBIX MH(OPMaIMOHHBIX TEXHOJIOTUSIX

OIIK-5 Crnoco0en pa3padaTbiBaTh AJIrOPUTMbl H KOMIIBIOTEPHBIE IIPOrpaMMbl, NPUTOJHbIC [JIsl
NPAKTHYECKOr0 NMPUMEeHEHHS

HOIIK-5.2. Peanuzyer aJITOPUTMBI c | 3HaeT OCHOBHBIE KOHLEMNIMU, HCIOJIb3yeMBbIE  IIpU
HCIIOJIb30BAaHUEM COBPEMEHHBIX CpEe/ACTB | MPOTpaMMHOMN peai3aliy AITOPUTMOB

pa3paboTkn MIPUKIIAHOTO IIPOrPaMMHOIO | YMeeT BBIOMpPaTh KOPPEKTHBIE METOMABI MPH NPOTPAMMHOM
obecrieueHus peanu3aliy perIeHus MaTeMaTHIeCKHUX 3a1ad

Brnaneer HaBbIKaMHM TPUMEHEHHS COBPEMEHHBIX CPEICTB
pa3paboTKy MPHKJIAIHOTO MPOTPAMMHOTO 00ecIedeHUs

Pe3ynbraTel 00yueHUs MO IUCHMIUIMHE JTOCTUIAIOTCS B paMKax OCYLIECTBICHMS BCEX
BUIOB KOHTAKTHOH U CAMOCTOATEIBHOM pabOThl 00YYaIOIIMXCS B COOTBETCTBHHU C YTBEPKACHHBIM
y4€OHBIM IIJIAHOM.

Wuaukatopel  JOCTMXKEHUS KOMIIETCHLUH  CUUTAIOTCA  C(OPMHPOBAHHBIMU  TIPU
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYECHHUS.

2. CTpyKTypa U copep:KaHMe JUCHUILTHHBI

2.1 PacnpenesieHue TPYA0€MKOCTH JUCHUIJIMHBI 10 BUAAM padoT

OO6mas Tpy10€MKOCTh TUCHIUILIMHBI cocTaBisieT 15 3aueTHbix enunwmil (540 gacoB), ux
pacmpeesieHre 1Mo BujaaM paboT MpeIcTaBIeHO B TabIuIe

Buabl padot Bcero Popma o0yueHHs
4acoB OuHast
1 2 3 4 5 6
CEMECTp | CEeMEeCTp | CeMECTp | CEeMECTp | CEeMECTp | ceMecTp
(gackr) (gackr) (gacsn) (gacsr) (gacsr) (gacer)

KonTakTHas pa6oTa, B TOM 722 54,2 72,2 66,2 722 56,2
4yHciIe:

AyIuMTOpHBIE 3aHATHS (BCEro): 68 48 68 64 68 52
3aHATUS JICKIIMOHHOTO THUIIA 34 16 34 16 18 18
71a00paTOpHBIE 3aHATHS 34 32 34 48 50 34
HNuas koHTakTHas padora: 4,2 2,2 4,2 2,2 4,2 6,2
KonTpons camocTosiTensHOM
pa6otsl (KCP) 4 2 4 2 4 6
IIpomexxyTtounas arrectamus (MKP) 0,2 0,2 0,2 0,2 0,2 0,2
CamocrosiTe1bHasi padoTa, B TOM 35.8 218 35.8 5.8 35.8 51.8
qucie:
Konmponvnas paboma

Camocmosmenvroe uzyuenue
pa30enos, camonoo020mosKa
(npopabomia u nogmopenue
JIeKYUOHHO20 MAMepuana u
mMamepuana y4eOHuUKo8 u y4eOHblx
nocoobutl, no02omosexa K
1a6OpamopHbiM U NPAKMUYECKUM
SAHAMUSM, KOJLOKSUYMAM U M. 0.)

[ToaroroBka K TeKylieMy KOHTPOJIO

KonTtpoas:

IloaroroBka K 3K3aMeHy

4ac. 540 | 108 72 108 72 108 72




Oo6mmas B TOM 4YHCJIe

TPYAOEMKOCTH KOHTakTHasa | 375,2 72,2 54,2 72,2 66,2 72,2 56,2
padora
3a4. e 15 3 2 3 2 3 2

2.2 Coaepxanue TUCUMIIIMHBI

Pacnpenenenne BuaoB yueOHO pabOThI M KX TPYJOEMKOCTH O Pa3/ieaM JUCIUTUTUHBIL.

Pa3nensl (Tembl) TMCHUILIMHBL, U3y4aeMmble B 1 cemecTpe

KommgectBo wacos

Ne HaumenoBanue pa3nenosB (Tem) AynuTopHas Breay mTopHas
Bcero pabota pabota
J 113 JIP CPC
1. ANTOpUTMEBI U CTPYKTYPBI JAaHHBIX 11 6 2 3
2. DyHKIMY anreOpbl JOTUKU 23 8 6 9
3. MaccuBBI M LIUKJIIBI 30 8 12 10
4. CopTHpoBKHU 20 4 8 8
5. DYHKIMHI 19,8 8 6 5,8
HUTOI'O no pazoenam oucyuniutivl 103,8| 34 34 35,8
Kontpouss camoctositensroii padotsl (KCP) 4
[Ipomexytounast arrecraus (MKP) 0,2
[ToaroroBka K TEKyIeMy KOHTPOJIIO —
O0mas TPyA0EMKOCT 110 TUCIMILIHHE 108
Paznesnbl (TeMbl) AMCHUILUIMHBL, H3y4aeMble B 2 ceMecTpe
KonnuectBo yacoB
Ne HaunmenoBanue pasnenos (Tem) AymuTopHas pHeay IMTOpHas
Bcero pabota pabora
J 113 JIP CPC
6. Crpoku 3781 4 10 23,8
7. Daitsib 18 4 6 8
8. Paborta ¢ rpadukoii 20 4 8 8
HUTOIO no pazoenam oucyuniumvl 101,8| 16 32 53,8
Konrpoinb camocrositensHoi paboTsl (KCP) 6
ITpomesxytounas arrecrarus (MKP) 0,2
[ToAroToBKa K TEKyIIEMy KOHTPOIIIO —
O0611ast TPYA0EMKOCTD 110 TUCIMITIMHE 72
Pa3nensl (TeMbl) TMCHUILUIMHBL, H3y4aeMble B 3 ceMecTpe
KonngectBo gacoB
Ne HammenoBanue paznenos (Tem) Aymatopras preayTopHas
Bcero paboTta pabota
JI 113 JIP CPC
9. OO0BEeKTHO-OPHUEHTUPOBAHHOE TIporpaMMupoBanue. Kiaccs n 60 20 20 20
METObI
10. |HacnenoBanue, nonuMopdu3M v HHKATICYIISIHS 43,8 | 14 14 15,8
HTOI'O no paszoenam oucyuniumsl 103,8| 34 34 35,8
KonTtpons camocrostensHoi padboTsl (KCP) 4
IIpomexxyTounas arrecrarus (MKP) 0,2
[ToaroToBKa K TEKyIIEMY KOHTPOIIO —
OO0m1ast TpyI0eMKOCTb 1O TUCITUTLIHHE 108
Paznensl (TeMBbI) AUCIUTUIMHBI, U3y4aeMbIe B 4 ceMecTpe
KonngectBo gacoB
Ne HammenoBanue paznenos (Tem) Ayautopraz BrcayTopHas
Bcero pabota pabota
J 113 JIP CPC
11. |BBenenue B Python 15 4 10 1
12.  |TeXHUKH POCSKTHPOBAHHMSI AITOPHUTMOB 32 8 22 2
13. |/[ImHaMHYeCKOE MPOTrpaMMHUPOBAHUE 248 | 6 16 2,8




HUTOI'O no pazoenam oucyuniurivl 69,8 | 16 48 5,8

Konrposb camocrositensHO# padoTsl (KCP) 2

[Tpomexxyrounas arrecraims (MKP) 0,2

IToaroToBKa K TEKYIIEMY KOHTPOJIIIO -

OO011as TPYJA0EMKOCTbD 110 TUCIMILIMHE 72

Pa3nensl (TeMbl) TUCHUILUIMHBL, H3y4aeMble B 5 ceMecTpe
KonunuectBo yacos
No HanmenoBanue pasenoB (Tem) Ayautopras BrcaymTopHas
Bcero pabota pabora
JI 113 JIP CPC

14. |MuadopmanmoHHBIC CUCTEMBI M MOJCIH JAHHBIX 15,8 4 6 5,8
15.  |Moaenb «CyIIHOCTb - CBS3hY 26 4 14 8
16. |SI3BIK CTPYKTYPHUPOBAHHBIX 3ampocoB SQL 34 6 16 12
17. |Ananu3 maHHbIX U perienne ad-hoc-3amada 28 4 14 10

UTOI'O no pasdenam OucyuniuHsl 103,8| 18 50 35,8

KonTtpoas camocTosrensHoi paboTsl (KCP) 4

ITpomexxyTtounas arrecrarus (MKP) 0,2

[ToAroTOBKA K TEKYIIEMY KOHTPOJIO —

OO6mIas TpyI0€MKOCTh IO JTUCITUILTHHE 108

Paznensl (TeMbl) JUCIUTUIMHBI, H3y4aeMbIE B 6 ceMecTpe
KonunuectBo yacoB
No HaumenoBanme pa3zuenoB (Tem) AynuropHas Brcay wmTopHas
Bcero pabora pabota
J 113 JIP CPC

18, OCHOBBI TOCTPOSHUS MAPAILICIEHBIX U PACIPEACTICHHBIX 288 | 8 14 6.8

BBIUHCIIUTEIFHBIX CHCTEM
19. |IlapannenpHble BEIYUCICHUS 37 10 20 7

HTOI'O no paszoenam oucyuniutisl 65,8 | 18 34 13,8

Kontpouss camocrositenshoii padotsl (KCP) 6

[Ipomexytounast arrecramms (UKP) 0,2

[ToAroTOBKA K TEKYIIEMY KOHTPOJIO -

O0mas TpyI0eMKOCT 110 TUCIHIUIHHE 72

[Mpumeuanue: JI — nekmum, 113 — mpaktudeckue 3anstus / cemuHapbl, JIP — maGopaTopHbie

sarsaTusi, CPC — camocrositennpHas paboTa CTyIeHTa

2.3 Coaep:xanue pa3jaesoB (TeM) IUCHUATIIAHbBI

2.3.1 3auaTus JeKIHOHHOI0 THIIA

HaumenoBanue pazacia

®dopma TeKyIero

(TembI)

Temartuka 3aHsTHI/pa3d0p

KOHTPOJIS

ANTOPUTMEI U
CTPYKTYPBI TaHHBIX

Knaccudukarus SAI1. Tumer gaHHBIX W mepeMeHHbIe. ba3oBbie
omepanuy. AJTOPUTMH3ALUA. SI3BIKM TPOTPaMMHPOBAHUSA |
aHFOpI/ITMBI. MaTeMaTI/I‘{eCKI/Ie MHOKECTBA U TUIIbI JaHHBIX.
CTpyKTYyphI JaHHBIX: MHOKECTBA, CBSI3HBIE CITUCKH, CTEKH, JIEK,
Ouepe/N, CJIOBapH, XJII-TAONUIBI, JBOMYHBIC M MPEHHUKCHBIC
JIepeBbsi, TpadBbI.

K

OyHkumy anreOpsl
JIOTHKA

Oyukiun  anredpsl  Jorukd. Jlormyeckuit Tun. Omnepauuu
oTHoweHMs. Jlornueckue omepanuy. YCIOBHBIE OIEPAaTOPHI.
CocraBHoil oneparop. MeTku.

Maccussl u U KJIbI

MaccuBbl. Oneparopbl nukia. CHOUCKH, KOPTEKU U CIOBapH.
OmnepaTopsl O0mKE A BCEX THIIOB MOCIEIOBATEIEHOCTEH.
Crpoku. HrepaTopsl, TeHEpaTopbl, TEHEPATOPHI CITUCKOB.
WHpaexce! u cpesbl.

CopTtupoBKu

Metonsl  coprupoBku. Ily3slppkoBasi copTupoBka U €€
ymyamenns. COpPTHpPOBKAa TepeMelIMBaHueM  (UIeHKepHas
coptupoBka). CoptupoBka pacuéckoit. CopTUpOBKa BCTaBKaMH.
CopTHpoOBKa BEIOOPOM.

DOyHKIUN

Oynkunu. VckimroueHns u ux oopadboTKa.




Wmennsble Gynkuuu, uHcTpykuust def. AprymenTs! GpyHKInM.
AHoHUMHBIE QyHKINH, HHCTPYKIuUs lambda.
Pexypcusi. [Ipssmoii 1 0OpaTHBIN X0 PEKYPCHH.

Date

BBon-BeiBog mH(popmanuu. CucteMa yNpaBieHHS BBOJOM-
BEIBOJIOM. MeTopI focTymna. Metku ¢aitnoB. OTKpEITHE U
3akpbITHe (aioB. Jlornueckne n dpusnyeckne Qaitipr. OOmme
ormepanuy Haj QaiaMu.

TunmsupoBanHbie (haitnbl. bectunokie (aiinpl. @aiIpl IPIMOTO
nmocryma. TekcToBblie (haiibl.

O6paboTKa 0THOMEPHBIX
U JBYMEPHBIX MacCUBOB

MaccuBbl. VYkazarenu. OCHOBHBIE aNTOPUTMBI  00pabOTKH
MaccuBOB. OCOOEHHOCTH peann3aluil aJropuTMOB 00paboTKH
MacCHBOB.

AJNTOPUTMBI COPTHPOBKH U ToncKa. Peammsanus Ha C.

CTpoku U CTPYKTYpHI B si3bike C. Micrionp30BaHue CTPYKTYp IS
00pabOTKH KOMIUIEKCHBIX YHCEL.

Crpoku

Cpesbl cTpok U cniuckoB. [IprcBanBaHue B cpe3 CIIUCKA.
Crpykrypa nannsix Kyua/Ilupamuna (Heap)

Paccrosnne JleBeHmteitna. IIpoBepka paBEHCTBa CTPOK.
HauBHblll mouck mnoacTtpoku B crpoke. AnroputMm Kayra-
Moppuca-Ilpartra.

OOBEKTHO-
OpHUEHTHPOBAHHOE
MPOTPaMMHUpPOBAHHE.
Knaccel 1 MeToIb1

I[penmymecta u Hemoctatkn OOIL. Kiaccel. OOBEKTHI.
ATpuOyTel Kkmacca. ATpuOyTHl Kjacca NPOTHB aTpUOYTOB
sk3eMIuisipoB. Meronsl.  CratmuHble  MeToapl.  BosBpar
MHOXXECTBEHHBIX 3HAUeHWH ©3 MeToma. Mertoxa  str.
Konctpykroper. JlokanpHBIE ¥ TJIO0ANBHBIE IEPEMEHHEIE.
MoaudukaTopsl JOCTyIIA.

10.

Hacnenosanue,
MNOJIUMOPOH3M U
I/IHKaHCyJ'ISIHI/IH

HacmenoBanme. AOGCTpakTHBIE KJacChl. YPOBEHb aOCTpPaKITUH.
MHoxecTBeHHOe HacieaoBanue. [lomumopdusm. Ileperpyska
Mmerona. [lepeonpenenenne merona. MHKancymsims. AKCecCopsl
(rerTepsl u cetTepbl). MHTEpdECH.

11.

Beenenue B Python

3nakoMcTBO ¢ Python. Tumel naHHBIX M epeMenHble. bazoBble
onepanuu. MuTtepnperanus omubok. PEPS. OcHoOBHbIE
CTaHAapTHBIE MOAYJIW M makeTbl B Python. MMmnopruposanue
monynedi. Co3nmannme  COOCTBEHHBIX  MOAyJNell W X
HMIOPTHPOBAHUE. Crenuanu3upoBaHHbIE MOJTyJIH u
MPUIOKEHUSI.

12.

Texuankn
MPOEKTUPOBAHUS
ANTOPUTMOB

[Monuenii mepebop 1 onTUMHU3anus nepedopa
JKanHble anropuT™Mbl

PexypcuBHBIE anTOPUTMBI

Anroputmsl «Pa3aensii u BlIacTByii»
PanoMH3HpOBaHHBIC AJITOPUTMBI

13.

JuHamuueckoe
MIpOrpaMMHUpPOBaHUE

Uucna dub6oHAUN. IIpoexTupoBanue NTOPUTMOB
JIMHAMHYECKOr0 MpOorpaMMHUpoBaHus. PeiieHue 3agad Teopuu
rpagoB. OnTUMaNbHbII MyTh B MaTpHILle. 3a/1a4ya O HATIOJHEHUH
prok3aka. PacnpenenurensbHas 3amada. DyHnameHTanbHbIE
OCHOBBl  JMHAMHMYECKOTO  NpOrpaMMHUpOBaHUs.  3ajada
«PaccrosiHue pelaKTUPOBaHUSD»

14.

WNudopmarnmonHsie
CUCTEMBl W  MOJENU
JAHHBIX

BBenenue B 6a3nl qaHubIx 1 CYBJ]

Wndopmannonnsle cucrteMbl ¥ 0a3pl  jgaHHBIX. Cucrema
ynpasnenust 6azamu nanaeix. @Pyskoun CYB. Cuctemuble
Mojenu. I'pynmbel  QYHKIMH TPHIOXKEHHA. ApPXUTEKTypa
«KITUEHT-cepBep» W Ap. Moaenu naHHbIX. UneHTnduxamus u
N3MEHsAeMOCTh. [10MCKOBBIE ONepanuy U KOJJIEKINH 00BEKTOB.

15.

Mopenb «CyIIHOCTb -
CBSI3b)»

Pensimonnass Monens naHHBIX. OTHOWIEHWS, aTPHOYTHl |
KOPTEXKHU. TeopeTuKo-MHOKECTBEHHbIE oInepaLuu.
CemaHTHUECKHE MOJIEJIH. Hopmaibneie (bopMBIL.
OYHKINOHANBHBIE 3aBUCUMOCTH M KiIo4H. (DYHKIMOHAJBHBIE
3aBUCUMOCTM M Kmoud. Heonpenenennsle 3HadeHUs U
nyonmukatel. OCHOBHBIE 3JEMEHTBHI JAUATPAMMBI «CYIIHOCTh —
cBs3p». ERD-guarpammsl. MoJaJIBHOCTB CBSI3EH.




16. S3bic Haznauenue s3pika SQL. OcHoBwl si3bika SQL. BerpoenHsbie T

¢ynkun. ['pynmupoBka mansbeix. [lonzampocsl. CoenuneHne

CTPYKTYPHPOBAHHBIX

sanpocos SQL tabmui. OOHOBIIGHWE, yHaleHHEe U J00AaBJICHUC JaHHBIX.
Co3panue Tadbaun 1 padoTa ¢ HUMH.

17. [Tonb3oBarenbckue QYHKIMH W XpaHUMBIE  IIPOLETYPHI. K

JByxda3zusiii mpotokoa. Cepraan3yeMoCTh.
Tymuku. Hapymmenus nenoctHocTr 6a3bl.
Knaccudurkanms orpaHndeHui 1eI0CTHOCTH (110
croco6am peaan3alii, o BpeMEHH IPOBEPKH, 110
obmactu nefictBus). HemennenHo mpoBepseMbie U
OTJIOKEHHBIE OTPAHUYEHUS IETTOCTHOCTH.
JlexnapaTuBHBIE U IPOLIEAYPHBIE OTPaHUYCHUS
1esnocTHOCTU. CChUIOYHBIE OTpaHUYEHHS

AHanu3 JaHHBIX U
LEeNOCTHOCTH. TpaH3akuuy 1 napaiienabHas padoTa.

pemenue ad-hoc-3amau
DeHOMEHBI. YPOBHH U30JIMPOBAHHOCTH
noss3oBareneid. brokuposku. CoBMECTUMOCTB
OJIOKMPOBOK. AKTUBHOCTH 0a3bl. Poiib 1 Ha3HAUEHHE TPUTTEPOB.
Tpurrepusie coosITHs. Brunsl Tpurrepos. Kackamgaoe
cpabateiBanne. KoHkypeHTHBIH noctyt. Joctym o
YTEHHIO U 3aIlici MOHOIIONBHBIE U Pa3eisieMble
6510kMPOBKH. J{OCTYII 11O YTEHHIO U 3aITHCH.
Broxuposku B COS u SQL. MHOTOBEpCHOHHEIE
JTAaHHBIE.

18. |OcHOBBI OCTpOCHUS ApXUTEKTypa MapajUleNbHBIX  BBIYUCIUTEIBHBIX  CHCTEM. T
napajvieNbHBIX U Cratnueckas ¥ JUMHaMU4Yeckas KoHBeHepuszaius. BexTopHbie
pacrpeneneHHbIX BbruncieHus. Cucremaruka diauHHa.

BBIYHCITATEIBHBIX [Mpumepsl  mapauienbHBIX — BhUMCIHeHHH.  [lapammenusm.

cucTeM Yckopenne. OddektuBHocTh. Macmradupyemocts. OrneHka
spdexTuBHOCTH pa3paboTku. OrpaHudeHust ceTH. MeTonsl
napautenniMa. [Iponecch 1 MOTOKH.
Tunuaable OMMOKM MHOTOIOTOYHOTO MPOTPaMMHUPOBAHUSL.
B3aumHOe uCKIIOYEHME U yCIIOBHAs CUHXpOHU3auus. Mozaenb
MaMATH W HHU3KOYPOBHEBBIE TPHMUTHBBI CHHXPOHHU3ALIUH.
AJbTEepHATUBHBIE TOAXOABI K PEAIN3alMN OJHOBPEMEHHBIX
MIPOTPaMM.

19. |ITapannensHble OOnactn mnpumeneHus u npoOiemaruka. CoBpeMeHHbIC T

BBIUMCIICHUS Mapajuie/bHbIe  BBIYHCIUTEIBHBIE CHUCTEMBI. TeopeTHyecKue
OCHOBBI MApaJJIENIbHBIX BbluuciaeHUH. [lokasatenu kadecTsa
napauleNbHOrO aropuT™a. [IpHHIUIEL pa3paOboTKK U THIIOBHIE
CTPYKTYpBI MapajuleabHbIX anroputMoB. Merononorus PCAM.
Cuctembl HapalieNpHOrO  MPOrpaMMUPOBaHUs.  THIIOBBIE
MOJENN  TpOorpaMMHUpoBaHMsS ¥ IA0IOHBL.  OCHOBEI
MapajulebHOTO MPOTPaMMHUPOBAHUS Ha CHCTEMax ¢ OOIIeiH
namsaTel0 Ha npumepe TexHonormn OpenMP. OcHoBEI
MapajulebHOTO  MPOTPaMMHPOBAHMS  Ha  CHCTEMax  C
pacrpeAeIeHHON MaMsIThI0 Ha puMepe TexHojoruu MPI.

JabopaTopHbie padoThl)

2.3.2 3aHATHA CEMHUHAPCKOIO THNA (MPAKTHYEeCKHe / CeMHUHAPCKUE 3aHATHS/

HaumenoBanue paznena

dopma TeKyIero

MaccuBbI U ITUKJIBI

Omneparopbl o0uMe AJisi BCeX THUIIOB IOCIIEI0BATEILHOCTEH.

Ne TemaTnka 3aHATHI/paboT
(Tembl) KOHTPOJIS
1. Knaccudukarnus SI1. Turer aHHBIX 1 iepeMeHHbBIC. ba3oBbie KP
omnepanuy. ANTOpUTMHU3AIM. SI3BIKHM TPOTpaMMHUpPOBAaHHSA H PI3
ANTOPUTMEI 1 ANTOPUTMBL. MaTeMaTndecKre MHOKECTBA M THITHI TAHHBIX.
CTPYKTYPBI TaHHBIX CTpyKTypBl ITaHHBIX: MHO)XECTBA, CBS3HBIC CIIMCKH, CTEKH,
IeK, OdYepenH, CIOBapW, XdII-TaOJUIBI, [IBOWYHBIE W
npeHUKCHBIC AePEBhs, IPadBbL.
2. Oynukiun anreopsr soruku. Jlornyecknit tun. Omnepannu PI3
DyHKINHU anTreOps
U oTHoweHus. Jlorndyeckue onepanuy. YCIOBHBIE ONEPATOPHI.
CoctaBHoii onepatop. MeTku.
3. Maccussl. OnepaTtops! 1ukia. CIUCKH, KOPTEXKU U CIOBApH. PI3




Crtpoku. Hteparopbl, TeHEpaTOpbl, TE€HEPATOPHI CIIHMCKOB.
Mupekchl U cpesbl.

CoptupoBku

Meronbl coptupoBku. Ily3blppkoBas copTHpoBKa U €€
yinydmenusi. CopTupoBKa NepeMellnBaHueM (LeldKepHas
COpPTHPOBKA). CopTupoBKa  pacy€cKoil. CopTupoBKa
BcTaBkaMu. CopTHpOBKa BEIOOpPOM.

KP
PI3

DOyHKIUU

Oyukiun. MckimroueHns 1 ux o0padboTka.

Nmennrie GpyHkmm, nHCTpYKIHS def. ApryMeHTH QyHKITHH.
AHoHMMHBIC (YHKINHU, HHCTPYKIHs lambda.

Pekypcus. [Ipsmotit m 0OpaTHBIN X0 PEKYPCHH.

PI3

Daiier

BBox-BeiBog mH(popMaruu. Cucrema ymnpaBieHHS BBOJOM-
BEIBOJOM. MeTosl goctymna. Metku ¢aitnos. OTKpeITHE T
3akpeiThe (aitnos. Jlorudeckue u puzndeckue aisl. OomIme
oreparnuu Haj Gaiaamu.

TunusupoBanueie ¢aitnbl.  bectunoBbie  ¢aitnbl.  Daiiibl
npsiMoro joctyna. TekcroBble hailibl.

KP

O06paboTKka 0THOMEPHBIX
U IBYMEPHBIX MACCHBOB

MaccuBbl. VYkazarenu. OCHOBHBIE aJTOPHTMBI OOPaOOTKH
MaccuBoB. OCOOEHHOCTH peasi3alny aIrOpUTMOB 00pabOTKH
MAacCHBOB.

ANTOPUTMBI COPTUPOBKH U 1oncka. Peanmi3anust Ha C.
Crpoxu u cTpyKTypHl B s3bike C. VICHONB30BaHUE CTPYKTYP
JU1s1 00pabOTKH KOMIIIEKCHBIX YHCEL.

PI3

Crtpoku

Cpessl cTpok H cucKoB. [IpucBanBaHue B cpe3 CIUCKA.
Crpyxkrypa mannabeix Kyga/Ilupamuna (Heap)

Paccrosnue JleBenwreiiHa. IIpoBepka paBeHCTBa CTpOK.
HauBHEBIil moMCK mOACTpOKHM B cTpoke. AnroputMm Kayta-
Moppuca-Ilparra.

KP

OOBLEKTHO-
OpHUEHTHPOBAHHOE
MPOrpaMMHUPOBAHUE.
Knaccel 1 MeToabI

Ipenmymectea u Hemoctatku OOIIL. Kiaccel. OOBEKTHL.
ATpuOyThel Kiacca. ATpuOYyTHl Kjacca NPOTHB aTpUOyTOB
sK3eMIUIpoB. Metoasl. CraTuuHble MeToAsl. BosBpar
MHOXKECTBEHHBIX ~ 3HaueHUM u3 Meroma. Merox  str.
Koncrpykropsl. JlokanbHble M TJ00anbHBIE TI€PEMEHHBIE.
MomubuKaTophl TOCTYA.

PI3

10.

HacnenoBanue,
MOJIUMOP(U3M H
WHKAICYJISAIUS

HacnenoBanue. AOGCTpakTHbIE KIacChl. YPOBEHb a0CTPaKLUH.
MmuosxectBeHHOE HacnenoBanue. [lommmopdusm. [leperpyska
merona. Ilepeonpenenenne  meroma.  MHkamcymsmms.
Axkceccopsl (rerTepsl U cerTepbl). HTepdeics.

PI3

11.

Beenenwne B Python

3nakomcTBo ¢ Python. Tumsl nanasIx 1 nepemMennsie. bazosble
oneparmu. WuTepnperanms ommbok. PEPS.  OcHoBHBIE
CTaHAAPTHBIE MOIYH M makeTsl B Python. MMmopTuposanue
Momyneii. Co3maHme COOCTBEHHBIX MOIyJIeH W HX
umnoprupoBanue.  CrelMann3upoBaHHbIE  MOJYJIH |
MIPUJIOKESHUSI.

PI3

12.

Texaukn
MIPOEKTUPOBAHUS
aJTOPUTMOB

[Monueiii mepebop U onTUMu3aIMs nepedopa
“KanHbie anropuT™MBeIl

PexypcuBHBIE alrOpUTMBI

Anroputmsl «Pa3aensii u BnacTByit»
PangoMI3HpOBaHHBIE AJITOPUTMBI

KP

13.

Junamuueckoe
MIPOTPaMMHUPOBAHHE

Uucna  dubbonaun.  [IpoekTupoBaHMe  AJTOPUTMOB
JMHAMHYECKOTO MporpaMMHpoBaHus. Perenne 3aqau Teopun
rpagoB. OnTUMaNpHBIM IyTh B MaTpHume. 3ajada o
HallOIHEHWM  pIOK3aka.  PacmpenenwTenbHas — 3aj1ada.
@dyHIaMeHTaIbHbIE OCHOBBI JMHAMHYECKOTO
nporpamMmmupoBanus. 3agada «PaccTossHuEe PeqaKTHPOBAHMUS»

PI3

14.

Nudopmanmronusie
CHCTEMBI U MOJIENIN
JaHHBIX

Beenenne B 6a3b1 manubix 1 CYBJ]

HNudopmanronnbie CcUCTeMbl H 0a3bl gaHHBIX. CHcTema
ynpasienus 6a3amu gaHHblX. Oyakimu CYB/]. Cucremnsie
Mojenu. ['pynnbl (yHKuMit npuoxkeHus. ApXUTEKTypa
«KJIMEHT-cepBep» u Ap. Moaenu naHHbiX. MaeHTudukanus u
U3MEHSAEMOCTh. IIOMCKOBBIC — OmepalMu M KOJUICKI[HH
00BEKTOB.

PI3




15.

Mopenb «CyIHOCTD -
CBSI3b)»

Pensiupionnass mozenb AaHHbIX. OTHOUIGHHS, aTPHOYTHI M
KOPTEXHU. TeopeTuko-MHOKECTBEHHbIE onepauuu.
CeMaHTHYECKHE MOJEIIN. Hopmanbhsie (hopMBL.
OYHKIMOHATIBHBIE 3aBUCUMOCTH U KiIIOUU. DYyHKIMOHAIBHBIE
3aBHCHMOCTH H KoY. HeompeneneHHbIe 3HAYCHUS W
ny6mmkatel. OCHOBHBIC AIIEMEHTHI AHArPaMMBI «CYITHOCTh —
cBsi3p». ERD-nuarpammMel. Mo1anbkHOCTB CBS3EH.

KP

16.

S3bIK
CTPYKTYPHPOBaHHBIX
3ampocoB SQL

Ha3nauenue si3pika SQL. OcHoBbl si3bika SQL. BerpoeHHbie
¢yskmuu. ['pynmuposka ganasiX. [logzanpocel. CoennHenne
Tabnur. OOHOBIEHWE, yHaleHHe W J00aBlCHHE MTaHHBIX.
Co3nanue Tadami 1 paboTa ¢ HUMH.

PI3

17.

AHann3 JaHHBIX U
pemenue ad-hoc-3amau

[onb3oBaTenbckne (QYHKIMUA ¥ XpaHUMblE TPOLELYPHI.
JByxa3zublit mpotokon. CepraanzyemMocTs.

Tynuku. Hapymenns uenoctHocTr 0a3sl.

Knaccudukanus orpaHi4eHH 1IETOCTHOCTH (110

croco0aMm peau3anud, 10 BpeMEeHH IPOBEPKH, T10

oOmactu pelicteust). HememieHHo npoBepsieMble 1
OTJI0’)KEHHBIE OTPaHNYEHHS [IETIOCTHOCTH.

JleknapaTuBHBIE U IPOIEAYPHBIE OTPAHUYCHUS

1enocTHOCTH. CChUTOYHBIE OTPaHIYCHUS

LENIOCTHOCTH. TpaH3aKkuuy u napanienabHas padora.
®eHOMEHBI. YPOBHU U30IMPOBAHHOCTH

mone3oBaresneld. biokuposku. CoBMECTHMOCTH

OJIOKMPOBOK. AKTHBHOCTH ©0a3bl. Poib © Ha3HadYeHHE
TPHUITEPOB.

Tpurrepusie co6siTHs. Bunsl Tpurrepos. Kackaanoe
cpabarsiBanne. KonkypeHTtHsIit qoctym. JJoctyn mo

YTEHUIO U 3aucy MOHOIONBHEIE U pa3ensieMble
OJIOKUPOBKH. J[OCTYII 110 YTEHHUIO U 3aIHCH.

brokuposku B COS u SQL. MHoroBepcHoHHEIE

JIaHHbIC.

PI3

18.

OCHOBBI TOCTPOEHUS
napaJuieIbHBIX 1
pacrpeneIeHHbIX
BBIYHCITUTEIBHBIX
cucTeM

ApXUTEKTypa MNapaUIeNbHBIX BBIYHCIUTEIBHBIX CHCTEM.
Crarudeckasi U AMHAMUYECKass KOHBelepu3anus. BekropHbie
Berumcienus. Cucremarika OauHHA.

IIpumepsl  mapamnenbHbIX — BbluMcieHuil.  [lapamnenusm.
Yckopenne. DddexkruBHocTs. Macirabupyemocts. OrieHka
a¢dexTuBHOCTH pa3paboTku. OrpaHuyeHHs CeTH. MeTob
napasuienusma. [Ipoueccsl U TOTOKH.

TUnuYHbIE OMIMOKM MHOTOTMOTOYHOIO MPOrPaMMHPOBAHHS.
B3anmHoe nMCKITIOUYEHNEe U YCIOBHAsE CHHXpoHU3anus. Mozeib
MaMATA W HHU3KOYPOBHEBBIC MPUMUTHUBBI CHHXPOHH3AILUH.
AJIbTEepHATHUBHBIE TOAXOMAbI K PEalu3alii OJHOBPEMEHHBIX
POrpamM.

PI3

19.

[MapannensHele
BBIUNCIICHUS

Obnactn npuMmeHeHuss u npoOiemaruka. CoBpeMeHHBIE
MapaJulebHble BBIYHACIUTEIBHBIE CHCTEMBL. TeopeTndeckue
OCHOBBI TNApaJUIEIbHBIX BbUMcIeHUH. [lokazaTenn kadecTsa
nmapajulenbHOro  anroput™a. lIpuHIMNBI  pa3paboTku  H
THUIIOBBIE CTPYKTYPBI TapaIeNnbHBIX ITOPUTMOB.
Merononorus PCAM. CucteMbl rapasuiesIbHOro
porpaMMHpoBanusi. THUIIOBbIE MOJIENTH TPOTPAMMHPOBAHHUS
mabsnonsl. OCHOBBI MapaiyiebHOTO MPOrpaMMHUPOBaHHs Ha
cucreMax ¢ oOOmeHl NaMAThIO Ha TNpPUMEPE TEXHOJIOTHH
OpenMP. OcHoOBBI mapa/uIeIbHOTO MNPOrpaMMHMPOBAaHUS Ha
CHCTEMaX C paclpeleNieHHOW TIaMsATbl0 Ha [puMepe
TexHosoruu MPI.

PI3

3ammra naboparopHoit padotsl (JIP), Bemonnenune kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpadmyeckoro 3amanus (PI'3), mammcanue pedepara (P), scce (D),
koiokBuyM (K), rectupoBanue (T) u BbinoaHeHre KOHTpOIbHON paboTsl (KP).

[Ipu u3yueHnH AMCLUIUIMHBI IPUMEHSETCS 3JIEKTPOHHOE o0yueHue (mpoektop u 9BM),
JMICTaHIIMOHHBIE 00pa3oBaTeIbHbIe TeXHOIOTHH B cooTBeTcTBHU ¢ PI'OC BO.



2.3.3 [IlpumepHasi TeMaTHKA KypPCOBBIX padoT (MP0EKTOB)
KypcoBble paboThl He MPeIyCMOTPEHBI YYEOHBIM TJIAHOM.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 o0ecmeyeHusl AJIsl CAMOCTOSITEIbHON PadoThI
00y4amuXxcs Mo JUCUMILINHE (MOTYJII0)

[lepeyeHp yueOHO-METOAMYESCKOTO 00CCIICUCHHUS TUCIUILIMHBI IO
Ne Bun CPC BBINOJIHEHUIO CAMOCTOSATEIEHONW PabOThI
1 [IpopaboTka u moBTOpeHue |OHaaiiH-Kypc «Aneopummol u cmpykmypol oauHvix Ha Pythony. — MOTHU. —
JeKIMOHHOTO Matepuana u |URL: https://mipt.lectoriy.ru/course/PythonAlgorithms/lectures

MaTepuana yaeOHUKOB U |OHaaiiH-Kypc aekyul « Aneopummol u cmpykmypol oanuwix». — MOTU. — URL:

Y4eOHBIX TOCOOUH https://mipt.ru/online/algoritmov-i-tekhnologiy/algoritmy-struktury.php
2 |IloxroroBka k npaktudecknM |OHnaiiH-kypc «OcHOBBEI mporpammupoBanus Ha Python». — HUY BIID. —

3aHATUAM URL: https.//ru.coursera.org/learn/python-osnovy-programmirovaniya
3 | Hoaroroska k xomtokBuyMmy |Cnupuuesa H.P. Cmpykmypa OaHHbIX U OCHOBHble anzopummvl: YuebHoe
nocobue. - Examepunoype: I'OY BIIO VITY-VIIH, 2004. - 92 c. — Texcm:
anekmponnwlii// Ungopmayuonnas cucmema "EOunoe okHO Odocmyna K
006pa3osamenvHuIM pecypcam” — URL:

http.//window.edu.ru/resource/573/28573
4 | BpimonHeHNe KOHTPOJIbHBIX U |Memoduueckue yKazanus no 6bINOIHEHUI) PACYemHO-2papuyeckux 3a0anul,
pacueTHO-TPaQUUCCKUX  |ymeepicOeHHble HA 3aAce0aHuu Kagedpvl meopuu @QyHKyuil @axyiemema
3a/IaHu{ M KOHTPOJIBHBIX  |Mamemamukuy u komnviomepHulx Hayk @I'BOY BO «Kyol'V», npomokon Ne 7
paboT om 08.04.2021 2.

Y4eOHO-METOAUUECKIUE

Marcepualibl JJIA CaMOCTOSTEILHOMN pa6OTBI 06yqa}0mnxc;1 nu3

YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenocrapistoTcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS U BOCIIPUATHS UH(DOpMALINU:

JUist a1 ¢ HapyIIeHUsIM

" 3pCHUA:

— B Iie4aTHOU popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popmMe >IeKTPOHHOT
— B ¢popMme ayauodaiina,
— B I1e4aTHOH (hopme Ha
s man ¢ HapyeHusIM
— B I1e4aTHOM (opme,

— B (hopme DIIEKTPOHHOT

0 JIOKYMEHTa,

s3bIke bpais.
U CIIyXa:

0 JIOKYMEHTA.

I[JISI JIMI ¢ HApYHICHUSAMU OTIOPHO-ABUTATCIIBHOTO allapara:

— B IIeYaTHOU (opme,
— B (popme >IeKTpOHHOT
— B ¢popMe ayauodaiina.

0 JIOKYMEHTa,

JlaHHBIN TMepedeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaromuxcs.

3. O0Opa3oBaresibHbIE

(MmomyJis)

B xome wu3yueHuns

TEXHOJOI'MH, NMPUMEHACMbBIC IIPH OCBOCHUM NUCHUIIJIMHBI

JAUCHUIUIMHBL TOPEAYCMOTPCHO  HCIIOJB30BAHHUE  CICAYIOHIUX

00pa30BaTEeNbHBIX TEXHOJOTUN: JIEKIMH, NPAKTUYECKUE 3aHATHS, IMOJATOTOBKA MHChMEHHBIX
AHAJIUTHUYECKUX PabOT, caMOCTOsITEIbHAs pPaboTa CTyIEHTOB.

KoMIeTeHTHOCTHBIM MOAXOJM B paMKax MpEenoJaBaHus JUCLUIUIMHBI pealn3yercs B
UCITIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTMH M AKTUBHBIX METOJOB (TIPOEKTHBIX METOMMK,
pa3bopa KOHKPETHBIX CUTYAIlHii) B COUETAaHUH C BHEAYAUTOPHON pabOTOM.

HCIIOJIB30BaHUC

HNudopmanmronnbie

TEXHOJIOTHH,
MH(POPMALIMOHHBIX

MIPUMEHSAEMBbIE  TIpU
pecypcoB,  AOCTYIOHBIX B

U3yYCHUU  JWUCIHIUIMHBI:
UH(POPMAIIMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.



https://mipt.lectoriy.ru/course/PythonAlgorithms/lectures
https://mipt.ru/online/algoritmov-i-tekhnologiy/algoritmy-struktury.php
https://ru.coursera.org/learn/python-osnovy-programmirovaniya
http://window.edu.ru/resource/573/28573

AI[aHTI/IBHbIC 06pa3OBaTCJ'H:HBIC TCXHOJIOTUH, NIPUMCHACMBIC IIPU U3YUCHUHN JUCHUIIIINHBI

KOHCYJIBTAllM} C UCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

1 Al C¢ OTPpaHUYC€HHBIMHU BO3MOXHOCTAMH 3I0POBbA IPCAYCMOTPCHA OpraHu3anusi

4. OuneHoyHble cpeacTBa UIA TeKyIIero KOHTPOJISI yCIeBaeMOCTH W IPOMEKYTOYHOI

KOHTpPOJISI B
UHOUBUOYATILHBIM

aTrecTalumn

OneHouyHbIe CpeACTBa IMpeIHAa3HAYeHbl AJIsi KOHTPOJS M OLEHKH 00pa3oBaTelbHBIX
JOCTHKEHUH OOYyYaromMXCsi, OCBOMBIIMX TMPOTpaMMy y4eOHOW IUCHMILTUHBI «Texnonoeus
npocpammuposanus u pabomol Ha IBM».

OHGHO‘-IHBIG CpcacCTBa BKIKOYACT KOHTPOJIbHBIC MAaTCPpUAJIbl JJISA MPOBCACHHUA TEKYIIETro

dhopme

mecmogulx  3a0anul,
pacuemHno-epaguueckum — u

DA3HOYPOBHEBbIX — 3A0AHUL,
NPOEKMHO-2PYNNOBLIM

NMPOMEKYTOYHOI aTTecTauMu B (hopMe BOIIPOCOB U 3a/IlaHUM K 3a4ETy.

omuemog no
3a0anuAm |

CTpyKTYypa OlIEHOYHBIX CPEICTB JJIsl TEKYIIed M MPOMEKYTOYHOM aTTeCTAMHU

n/n

Ko u HaumMeHOBaHUE HHAMKATOpA
(B cooTBeTCTBUH C 1. 1.4)

PesynbraTel 00y4yeHus
(B cooTBercTBUM C 11. 1.4)

HaunmeHoBaHue 011eHOYHOT'O
CpeacTBa

Texymmii
KOHTPOJIb

IIpomexxyTouHas
aTTeCTaIHs

UYVK-1.2. Ocywecmeansiem nouck,
ombop u cucmemamuzayuio
uHgopmayuu 01 onpedeneHus
AbMePHAMUBHBIX 6APUAHMO8
cmpamezuieckux peuleHull 8
npobaemMHol cumyayuu u
0bocHosaHUs 8b100pA
ONMUMATLHOU CIpamezuu ¢
VUemom nocmasieHHoU yeu,
PUCKO8 U 803MONCHBIX
nociedcmeuil

3HaeT OCHOBHEIEC noaxoansl K

AJITOPpUTMHU3AIIUN peaicHus
MAaTEMaTUYCCKUX n
MPAKTUYCCKUX 3ada4

Bonpocwi na
Konnoxkeuyme I-
10,

KP,

Bonpocwl Ha
3ayeme 1-10

HUYVK-1.2. Ocywecmeansiem nouck,
0mobop u cucmemMamu3ayuio
uHgopmayuu 011 onpedenieHus
AlbMEPHAMUBHBIX BAPUAHMOE
cmpame2uieckux peuleHuil 6
npobIeMHOU cumyayuu u
obocHosanus 8v100pa
ONMUMANLHOU CMpamezuu ¢
Yuemom nocmagieHHoU ye,
PUCKOB U 803MOIICHBIX
nocieocmauli

VYmeer pa3pabaTbIBath,
aHaJIM3MPOBaTh, aalTHPOBAaTh H
COBEPLIEHCTBOBATH AJTOPUTMBI

PI3

3aoanue na
3aueme

HYK-1.2. Ocywecmansem nouck,
0mobop u cucmemMamu3ayuio
uHgopmayuu 011 onpedenieHus
ANbMEPHAMUBHBIX BAPUAHINOE
cmpamezuiecKux peuleHull 6
npobIeMHOU cumyayuu u
o0bocHosanus b100pa
ONMUMANLHOU CMpame2uu ¢
Vuemom nocmagieHHoU ye,
PUCKOB U BOZMOIICHBIX
nocieocmauli

Bnageer HaBBIKAMU
HpaKTI/I‘IeCKOFO HCITIOJIB30BAHUA
MaTeMaTHYEeCKHUX aJITOPUTMOB

PI3

3adanue na
3aueme

HOIIK-3.1. Umeem
npeocmaesieHue 0 NPUHYUNAx
pabomvl COBPEMEHHbIX
UHPOPMAYUOHHBIX MEXHONOSULL

3Haer 0a3oBbIC TIPUHITAITBI
paboTHI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH,
OCHOBHBIC METOAbI

MATEMATUYCCKOI'O )41

Bonpocul na

KONIOK8UYME
KP,

Bonpocwl na
3aueme




JITOPUTMUYECKOTO
MOICTAPOBAHHUS
HOIIK-3.1. Umeem Ymeer BbeIOMpars mnomxonsimue | P73 3aoanue na
npedcmasnenue 0 NPUHYUNGX MPOTPpaMMHBIE ¥ TEXHHUYCCKUE 3aueme
5 pabombi cO8peMeEHHbIX CpeacTBa U1 peHICHNA
UHGOPMAYUOHHBIX MEXHOIOSUTL KOHKPETHBIX 3a1a4
HOIIK-3.1. Umeem Bnageer 6azoBbIMU | Bonpocwl Ha Bonpocw na
npe()cmag/zeuue O NpuHYUNAax HHCTPpYMECHTaMU, KOJIIOK8Uyme 3avyeme
6 pa6ombl COBDEMEHHbIX HCIOJIb3YyEMbIMU B COBPEMCHHBIX KP,
UHBOPMAYUOHHBIX MEXHONO2Ui WH(POPMAIMOHHBIX TEXHOJIOTHUSIX
HOIIK-5.2. Peanuzyem Bonpocwr Ha Bonpocw Ha
3HaeT OCHOBHBIE KOHIICTIIIUH,
aneopummbpl ¢ UCHOIb308AHUEM KOJLIOK8UYMe 3aueme
HCTIONB3yeMbIe npu
7 COBPEMEHHBIX CPeOCms . PI3
MPOrPaMMHOM peanu3aium
pa3pabomxu nPUKIA0OH020
aJITOPUTMOB
NPOSPaAMMHO20 0becneyenus,
HOIIK-5.2. Peanuzyem YMmeer BbIOMpaTh KoppekTHbie | PI3, KP 3aoanue na
aneopummul ¢ UCNONb306AHUEM METOABL It HporpaMMHOi/'I sademe
8 COBPEMEHHBIX CPeOCms peaiuzanun peLICHUA
Paspabomxu npUKIAdH020 MaTeMAaTHYECKUX 3a]a4
npocpamMmHo20 obecnedeHusl
HOIIK-5.2. Peanuzyem Bnaneer HaBbikamu npumeHenus | PI3 3aoanue na
aneopummbl ¢ UCNONb308AHUEM COBPEMEHHBIX CPEICTB 3aqeme
9 COBPEMEHHBIX CPe0CmE paspaboTku TPUKIaTHOTO
Paspabomxu npUKIAdH020 MPOTPaAMMHOTO 00eCTICUeHUSI
npoSpamMmHo20 obecnedeHusl
UIIK-1.2. Imeem Hasviku 3Haet OCHOBHEBIE npuemsl, | Bonpocwi Ha Bonpocwl Ha
UCNONb30B8AHUSL COBPEMEHHBIX UCTIONIB3YEMBIE TIPU Pa3paboTKe | KOMIOKGUyMe 3aueme
10 A36IKOG NPOZPAMMUPOBAHUSL OIS mporpaMMHOro obecrieueHuss Ha | KP,
PaspabomKu nPOSPaAMMHO20 COBpPEMCHHBIX SI3BIKAX
obecneuenus MPOTPAaMMHUPOBAHUS
UIIK-1.2. Imeem Haswiku PI3 3aoanue na
YmMmeer pean30BBIBATh
UCNONIL308AHUA COBPEMEHHBIX 3aueme
AITOPUTMBI C HCIOJB30BAHUEM
11 A3bIKOB NPOSPAMMUPOBAHUS 015
COBpPEMEHHBIX SI3BIKOB
Paspabomxu nPOSPaAMMHO20
TIPOTPaMMHUPOBAHUS
obecneuenust
HUIIK-1.2. Hmeem nagviku KP 3adanue na
UCNONb308AHUSL COBPEMEHHBIX Brnaneer HaBBIKAMU 3aueme
12 SA3bIKO8 NPOCPAMMUPOBAHUS OIS MIPaKTUIECKOTO
Paspabomxu npoSpamMmHo20 MPOTrPaMMHUPOBAHUS
obecneuenust

TunoBble KOHTPOJIbHbIE 3aJaHHUs WJIM HHble MaTepHaJibl, He00OX0AMMbIEe IJs1 OLEHKHU
3HAHMI, YMEHNH, HABBIKOB M (MJIH) ONBITA [EATEJbHOCTH, XAPAKTEPU3YIOUIUX 3TANbI
(popMupoBaHus KOMNETEeHIIMI B IpoLecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

l.

Ilpumepnutit nepeuens uHOUBUOYATbHBIX 3A0AHUIL

@dakTopHaioM Yucia

HaTypaJIbHOTO

1-11 cemecmp

YHCJIa N Ha3bIBACTCA

MIPOU3BEICHNE

ot 1 10 n BktounTenbHO. dakropuanom HyJIs Ha3bIBAIOT eMHULYY. Hamucars nporpammy
HaXOXXICHUs (paKTOpHaja JaHHOTO YHcia. Peamn3oBarh yepes3 peKypCcHIo U 0€3 peKypCHH.
BriBecTr Ha KkpaH (hakTOpUaNbl JECSITH NEPBHIX YHCEIL.

Hanucatp mnporpamMmy HaxoxJaeHHs (akTopuala JaHHOTO 4YHCIAa C TMPOBEPKOH Ha

MAaKCUMaJIbLHO BO3MOJXXHOC 3HAYCHUC, KOTOPOC MOKET OBITh HaﬁﬂeHO. B cjyvdac

MNEPCIOJIHCHNA TIaMATH BblAaBaTb

¢dakTopuana.

co0o0I1IEHE

O HCEBO3MOXHOCTH HaXO0XJICHHUA

YHUCCII
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11.
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Yucro pasmeneHnii 6e3 mopropenniim AX u umcno coyeranuii 6e3 mosTopenuit CX moryt
OBITH HalfZleHbl cOOTBETCTBEHHO 1o (popmynam AKX =n!/(n—k)! U CF =n!/(k!'(n —
k)!). Hamummre nporpaMmy [UTsl HAXOXKICHUSI TaHHBIX BEJIMYUH TIPU U3BECTHBIX N 1 K.
IMocnegosarensuocts 1,1,2,3,5,8,... cocroutr n3 uncen Pubonayun. Kaxknblil dieMeHT,
HauuHas C TPEThEro, paBeH CyMMe JBYX npeasiaymux. Haiaure n-e yncino dubonauym.
PeanuzoBaTh BapuaHT ¢ peKypcuei U BapuaHT 0e3 pekypcuu. BbrIBecTH Ha 3KpaH n CTPOK
u3 cumBojioB "*". KonmuuecTBO CHMBOJIOB B CTpoke ¢ HoMepoM k paBHO k-omy umciy
®dubonauuu. BeiBectr Ha skpaH Bce yncia udoHayuu, MEHbIIINE JAHHOTO YHCIA.
Haiitu npubin3uTesbHOE 3HAYEHUS YUCEIT € U T C, UCIIOJIb3YS pa3iokKeHUe B pAl.

HaliTn kBajpaT JaHHOrO HATYpalbHOIO YHWCA, €CJIM KBaJgpar JI0OOro HaTypajbHOTO
Yuciaa n paBeH CyMMe N IepBbIX HeueTHbIX uucel. CocTaBuTh TaONMIly KBaJpaToOB
HaTypanbHbiXx uyucen ot 1 1o 10000. Ky06 mroboro HaTypandpbHOrO 4YHCia h paBeH
CyMME€ N HEUETHBIX 4YMCEJl, CIEAYIOIIMX IO TOPSAKY 3a 4YHUCIaMH, CyMMa KOTOPBIX
coctaBuia Ky0 umcina n—1. C momomipio 3TOro ¢akra cocTaBbTe TaONMIly KyOOB
HaTypaJIbHbIX ymcel oT 1 1o 100.

Hanucate nporpammy HaxoXAE€HMs LIEJIOW YacTH M OCTaTka KyOMYECKOTO KOpHS W3
HATYpaJbHOTO uuciia (LIeJI0YMCICHHOE H3BJIeUeHUe KyOnueckoro kKopHsa). O600muTs Ha
KOPEHb [TPOU3BOJIbHOM HAaTypaIbHON CTENEHH, OOJIbIIECH ABYX.

HamucaTte HECKOJIBKO BapHaHTOB LIEJOYMCIIEHHOTO M3BJICUEHUS KBAaJPATHOTO KOPHA W3
HaTypasibHOro uucia. CpaBHUTH CIOCOObI MO BPEMEHH BBINOJHEHHUS, KOJIMYECTBY
BBITNIOJIHEHHBIX ONIEPaLUii ¥ 1MAla30Hy IPUMEHEHMUS.

ApudmeTrnueckuii KBaapat. 3all0IHUTH KBaIpaTHYIO MAaTPUILY N X N Tak, YTOOBI BCE YKCa
HEepBOro CTOJ0LA M MEepPBOH CTPOKU paBHBI 1, a KaKJ0€ M3 OCTABIIMXCS YHMCET DPaBHO
CyMMe€ BEpXHET0 U JIEBOro cocesield. BrIBecTH Ha sKpaH MaTpHILy JaHHOTO pa3Mepa.
Tpeyronbnuk [Tackans. BeiBectu Ha 3kpaH TpeyronabHuk [lackans us n crpok. Ilpunymars
CTPYKTYpy JaHHBIX /JJIsi XpaHeHus TpeyrojpHuka [lackans (Hampumep, cTaHAApTHas
MaTpHula, 4YTO, OJHAKO, HE IKOHOMHO). Pean3oBarh Moka3 TpeyrojabHHUKa 110 JaHHBIM W3
3TOM CTPYKTYPBI.

Jansl Tpu yncna. Onpenenure, MOXKHO JIM U3 OTPE3KOB C TaKUMHU JUIMHAMHU COCTaBUTh
TpeyroiabHuK. Omnpenenure BUJ TpPeyroiibHUKAa (MPSMOYTOJbHBINA, TYMOYTOJbHBIMN,
OCTPOYTOJIbHBIN), eclu OH cymecTByeT. /Jlanpl uwmcia min u max. Haiiaure Bce
TPEYrOJbHUKU C LEJIOYUCIEHHBIMH JUIMHAMH CTOPOH OT min JI0 max BKJIIOYUTEIBHO.
Hanummwre nporpammy, KOTopast ONpeaesseT, MOKHO JIU U3 YETBIPEX OTPE3KOB C JAHHBIMU
JUIMHaMHU a, b, ¢ 1 d coCTaBUTh NPAMOYTOJIbHUK.

[Tudaroposs! uncna. Tpu HaTypaidbHBIX 4Hcia a, b ¥ ¢ 00pa3yroT nudaropoBy TpoHKy,
eciu c2=a2+b2. Iludaroposa Tpoiika Ha3bIBAETCS OCHOBHOM, €CITM HAMOOJBITUN OOITHIA
JeUTeNb €€ uncen paBeH eaunuue. Hanpumep, 3, 4, 5 - ocHOBHas Tpoiika, 6, 8, 10 -
pou3BOHas Tpoiika. HaliuTte Bce 0OCHOBHbIE MU(AropoBbl TPOHKHU, YHCIIA B KOTOPHIX HE
IPEBBILIAIOT JaHHOE Yncilo max. Hanmummure nporpamMmy Hax0)KI€HUS BCEX PEIICHUN Ha
otpeske [2;100] ypaBHeHus x2+y2=zn, n - W3BECTHOE HaTypaJIbHOE YUCIIO.
TpeyronbHUKH, y KOTOPBIX JUIMHBI CTOPOH U ILTOIIAb ABJISIOTCS HATypalbHBIMU YUCIIAMH,
Ha3bIBAlOTCS TpeyrosbHUKamu ['epoHa. Hampumep, miomans TpeyrojibHUKAa €O
croponamu 13, 14 wu 15 paBama 84. Hailigure n TpeyroibHUKOB ['epoHa.
Haiinure n TpeyronpsHukoB ['€poHa, JIMHBI CTOPOH KaXXJIOTO U3 KOTOPBIX SIBIISIIOTCA
nmocJieIoBaTeIbHBIMU  unciiaMu  (Hampumep, 13, 14, 15). HaliguTe n TpeyroJbHUKOB
I'epona, y KOTOpBIX IIOLIa/Ib paBHA IEPUMETDY .

JlaH IpsAAIMOYTOJIbHUK, IJIMHBI CTOPOH KOTOPOTO BBIPAXKAOTCS LeJIbIMU uynciaMu. Haiinnre
KOJIMYECTBO KBaJpPATOB (UIMHBI CTOPOH Ka)JI0ro KBaJpaTa LeNble), HA KOTOPbIe MOYKHO
paspe3aTh JaHHBIM NPSAMOYTOJBHUK IIPU YCIOBHM, YTO IIPU pa3pe3aHUU KaKIbld pa3
OTpe3aeTcsi KBaJpaT HAWOOJBIICH TUIOMIAJA CO CTOPOHOW, OOIIeH CTOPOHE TEKYIIETro
IIPSIMOYTOJIBHHKA.
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Haiitu Bce npsIMOYrOJIBHMKM C LEJIbIMM JJIMHAMU CTOPOH JAHHOM ILCJIOYUCIICHHOU
momaan. Hanpumep, s miomaay, paBHou 12, moaxoasT Tpu npsMoyrojibHuka 1 x 12,
2 x 6, 3 x 4. Hanmmure nporpamMmy il HAXOKICHHS BCEX PA3IIMUHBIX MPSMOYTOJIbHBIX
napajiesIenune 0B, 00beM KOTOPbIX paBeH V, a pedpa BBIPAXKEHbI HAaTypaJbHBIMU
yuciaamu. [lapannenenunensl, MoIy4aonecs OJWH U3 APYroro, €cii MOMEeHITh pedpa
MECTaMH, CYUTAOTCS OJUHAKOBBIMH.

Hanumure nporpammy OMHapHOTO MOKCKA MO KIIFOYY B MAaCCHBE LIENbIX YKcel. Pemenue
Ontuyeckuii Tank. TaHK JOJDKEH BblexaTh ¢ 0a3bl, mepeceyb MyCTHIHHYIO U OOJIOTHUCTYIO
MECTHOCTb M IPHUOBITH Ha nocT. IIpendarcTBuii Mo mMyTH HET, TAHK MOXKET JIBUTaThCs B
ar0060M HampasieHud. M3BecTHO, 4TO mpsAmasi, COeAUHsomas 6a3y U MocT, MPOXOAUT IO
o0euM TepputopusiM. Onpenenure myTh, 10 KOTOPOMY TaHK MPHUEAET Ha MOCT ObIcTpee
BCETO.

Bxon. [lepBas cTpoka TeKcTa COAEPIKUT JIBA UUCIIA - CKOPOCTH TaHKA 10 ITyCThIHE U O0I0TY
(M/c). Bropas cTpoka COAEpX UT KOOpPAMHATHI 0asbl, TPeThsl - KOOPAMHATHI IOCTA.
U3BecTHO, uTO OCh OX pa3neiseT MyCThIHHYIO U OOJOTUCTYIO TEPPUTOPUM (ITyCTHIHHAS
HaBepxy, OoyoTHCcTas BHHU3Y), KOOpAMHaTa Yy ©0a3bl IOJOXHUTEIbHA, y IIOCTa -
oTpuuaTesbHa. Bee yncna qeiCTBUTENIBHBIE.

Beixon. BeiBectu nBa dncna: abcruccy KOOpIAUHATBI MECTa, B KOTOPOM TaHK IlepeceKaeT
IpaHUIly IIyCTBIHHOM M OOJIOTUCTON MECTHOCTH, M BpeMsl IBUXKEHHUs OT 0a3bl 10 MOCTa.
O0a urciia BEIBOAUTH KaK IPOOHBIE, C BO3MOXKHOM omroOkoi He 6onee 10—5.

Hamnucatp ciausiHie ABYX yHOpsAOYEHHBIX MAaCCUBOB, TO €CTh UTOIOBBII MAacCUB JIOJKEH
OBITH YHOPSIIOUYECHHBIM.

Cnusiuue  ¢aiinoB. B Tekcre 3amucaHa  HeyObIBamolash —IOCJIEI0OBATEIBHOCTD
II0JIO’KUTENBHBIX YHCEN. J[Ba TAKUX TEKCTA HY>KHO CIIMTH B OAMH, TO €CTh I10JIyYUTh HOBBII
TEKCT, CO/IEPIKaIUN BCE MCXO/IHBIE YKCiia B OpsiiKe HeyObIBaHUsA. BxoJ (KaKablil TEKCT
COCTOMT W3 HECKOJBKUX CTPOK WM SBJIAETCA IMYCThIM. YHCIOBBIE KOHCTAHTBI MOTYT
HaXOJUTHCSI B HECKOJIBKUX CTPOKaxX M BHYTPHU CTPOKH paszzesieHbl npodenamu). Brixon.
Crpoka TeKkcTa, B KOTOpOW KOHCTAHTHI pa3/iesieHbl MpoleramMu.

Pemmmte 3amady 20 mpu ycIIOBHH, YTO 33JaH CIUCOK (DAalIOB ¢ TEKCTaMH, KOJIUYECTBO
KOTOPBIX MOXET JIOCTUraTh JIEBATH.

BBINOMHUTE COPTUPOBKY My3bIPHKOM LIETIOYUCIEHHOTO MACCHBA.

BBINOTHUTE COPTUPOBKY BHIOOPOM LIETIOYUCIEHHOTO MacCHBa.

Peanusyiite copTUpPOBKY CIHSHHEM [UIsi MaccuBa II€JIbIX YHUCEN JBYyMS CIoco0amu
(pexypcuBHBIN 1 0€3 peKypCun)

Peanusyiite anroput™ OBICTPOIl COPTUPOBKY /JIi MACCUBA LIEIBIX YHUCET.

Peanusylite nupaMuanbHyr0 COPTUPOBKY LIEJIOYUCIEHHOTO MacCHUBA.

Crtpoka cOCTOMT U3 KJIETOK, MPOHYMEpOBaHHBIX OT 1 10 n. CocTosHuE KIETKH MOKHO
W3MEHUTH - €CJIM OHA ITyCTa, MOCTAaBUTh B HEE IMIAIIKY (3aHATH €€), MHa4Ye yOpaTh U3 Hee
mamky (ocBo6oauTh ee). Buauane ctpoka mycra. Hy>Ho 3aHATh Bce KJIETKH, cOOIOAas
cienytomiee npaBuwio. M3MeHeHue KJIeTKH JOMYCTHMO, €Clid OHa MMeeT HoMmep | uim
pacnosoXkeHa HEMOCPEACTBEHHO MOCIIE 3aHATOM KIETKH, UMEIOIEH MUMHUMAJIbHBIA HOMEP
Cpelu 3aHATHIX KJIETOK.

Bxon. [lenoe n,1<n<15.

Brixon. IlociiemoBaTelbHOCTH JJIEMEHTOB BHaa +i  MHIM —1, 0003HAYaKOIIUX
COOTBETCTBEHHO 3aHATh KIETKY 1 1 OCBOOOJUTD KIIETKY 1.

[Tpumep. IIpu n=3 Beixoa umeeT BUI +1+2—1+3+1.

Hanbt a u N. Beruucnute aN 0e3 ucnonbp30BaHus jorapudmMa u SKCIIOHEHTHI.

Hanucate nporpammy, pucyromryto cHeXMHKY Koxa nmopsiaka n.

Hamnucate nporpammy, pucyromniyto TpeyroapHuK CepnMHCKOro nopsiika n.

Hanummure nporpaMmy NoCTpOEHHS APAKOHOBOW JJOMAHOM MOPSIKA N.
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C moMoIIbI0 PEKYypCUU HAMIUTE CyMMY (P JAHHOTO HATYPAJILHOTO YUCIA.

Harmumure pekypcuBHYIO (QYHKIMIO, TIeHaTaloNlylo Iudpa HATYypadbHOTO YWCIa B )
npssMoM; 6) 0OpaTHOM MOPSIZIKE.

N3BectHO, uTo F(n)=n—10 mpu n>100 u F(n)=F(F(n+11)) mpu n<100. Haiinure F(n) npu
n<200.

3amafHbl 1BE CTPOKHU a M b ¢ jyiiHaMu m ¥ n. Haiiaure MakcuManbHYO JUTMHY X 00men
MOANOCaeA0BaTeIbHOCTH cUMBOJIOB. Hanpumep, nist "open" u "ocen" 3to "oen" munbl 3.
Hano uucmno. Ecau ono 6omeiie 10, To yBenuusTe ero Ha 100, nnaue ymensmute Ha 30.
Hano wHatypanpHOe uuciio. Eciu OHO yeTHOe, TO YMEHBIIWTE €ro B 2 pasa, MHaue
yBeIuubTE B 3 pasa.

. Hano uucno. Eciu oo He MeHbIie 50, TO BBIBEAUTE KBAJPAT 3TOTO YUCIIA, €CIU K€ 3TO

yucio 6ombiie 10 u mensine 30, TO BBIBEIUTE HOJb, B OCTAJIbHBIX CIIy4asX BBIBEIUTE
cioBo "Ommbka"

Jano nBa uncna. BeiBectr HanOosbIee U3 HUX.

Jano nBa uncna. BeiBectu 'Jla', ecnu onu otiamvarorcs Ha 100, nnade BeiBectr 'Het'
Jlano nBa uucia. BeiBectn '[la', eciau oHM oTiIMUaroTCs He 6osee yeM Ha 20, HHaYe BBHIBECTH
'Hert'.

Jlan Homep Mecsna. BeiBecTn Ha3BaHUE MOPHI T'oj1a (BECHA, JIETO U TaK Jiajiee) Wik CIOBO
'Ommbka’, eciii MecsIa ¢ TAKUM HOMEPOM HE CYIIIECTBYET.

2-ii cemecmp
Jana ctpoka. Ecniu ona HaunHaeTcs Ha 'abc', TO 3aMEHUTh UX HA 'WWW', HHa4e T00aBUTh
B KOHEI] CTPOKH '22Z'.
Hana ctpoka. Ecnu ee qnmnna 6osbiie 10, To OCTaBUTH B CTPOKE TOJIBKO IEPBHIE 6
CHUMBOJIOB, MHAU€ JI0IIOJHUTH CTPOKY CUMBOJIAMH '0' 10 JUTUHBI 12.
B nmanHO# cTpoKe HATH KOJUYECTBO ITUGD.
3aMeHUTE B CTpOKe Bce BXoxkeHus 'word' Ha 'letter'.
Vnanute B cTpoke Bce OYKBHI 'X', 32 KOTOPBIMU ciieayeT 'abc'.
Haiinure komrmuecTBO BXOXKIEHHS 'aba’ B CTPOKY.
Jlana ctpoka, cocTosiiasi U3 ClIOB, pa3JeJI€HHbIX CUMBOJIAaMHU, KOTOPbIE MEPEYNCIIEHBI BO
BTOpOi1 cTpoke. [lokaszats Bce cioBa.
Jana ctpoka. [Ipeo6pa3oBaTs Bce CUMBOIIBI KPOME IIEPBOTO B HUOKHUM PETUCTD.
Janb! 1Ba Qaiiisl co cioBaMH, pasjeneHHbIMU npodenamu. Co3aaTh HOBBIHN (aii,
COJICPIKAIIHii: a) CTPOKU, KOTOPBIE BCTPEUYAIOTCS TOJIBKO B IIEPBOM (aiisie; 0) CTPOKH,
KOTOpbIE BCTpeyaroTcst B 000MX (aiiiax; B) CTPOKH, KOTOPBIE BCTPEUAIOTCS B KAXKJIOM
¢aiine 6onee NByX pas.
Jansl 1Ba daiina, cocrosimue 3 npepioxernii. Co3maTh TpeTHil (aii, coaepxaninii Bce
NPEeIOKEHUs], KOTOPBIE €CTh XOTs OBl B OAHOM M3 (paiinoB. IloBTOpHI HE 100ABIATH B
Tpetuii daii.
Jan daiin co caoBamu. YHOPSAOUUTH CIOBa M0 alihaBUTY.
Jan daitn. Kaxnas ctpoka conep XUt ums, napoiib U email, pasaeneHHbsie cuMBoIaMu '
(1BoeToume). Y AanuTh CTPOKH C MOBTOpaMu email. Y 1anuTh CTpOKH, B KOTOPBIX HUMEHA
COBMAJIAIOT.
Hanucats QpyHkumio, kotopas OyJaeT MoKka3blBaTh CIUCOK BeeX (hailjloB B JaHHOW Mamnke
(mouck (aiiaoB NPOMCXOIUT U BO BCEX BIOXKEHHBIX YPOBHSX).
[Tonp3oBatento npearaeTcs BBECTH UMS KaTajora B JOKaJIbHOH (aiiiaoBoil cucteme
cepepa. Cuenapuit PHP BbIBogUT conepxkumoe 3Toro katajuora B clieaytomeM dpopmare:
NUKTOrpaMMa, yKa3blBarolliasi Ha T ¢aiina, uMs ¢aitna, pazmep (UM crieruaibHast
MIOMETKA, eciM (haill ABJIsIETCS KaTaJloroM), 1aTa U BpeMs MOocIeJHeH MOIU(pUKAIUH.
Han ¢aiin ¢ html-kogom. [TokazaThk Bce CCBUIKH U3 3TOTO KOJA.
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23.

24.

25.

26.

27.
28.

. Han ¢aiin ¢ rexctoM. [TokasbiBaTh conepumoe Qaiina 1o crpaHuam ¢ Hapuranuen. Ha
KXY CTpaHMIly IIOMENIaeTcs 3alaHHOE M10JIb30BATEIEM KOJINYECTBO CUMBOJIOB.
. Crenatp TecTupyouyto nporpammy. Ilporpamma nosskHa COCTOSITh U3 YETBIPEX CTPAHHULL
IO JTBa BOTIPOCA Ha KXKIOW. BapraHThI OTBETOB 0003HAYNTE PaTUATBHBIMU
NEPEKIII0YaTEeNSIMU — TI0 TPU BapuaHTa Ha KaxAbli Bonpoc. CMCOK HOMEPOB
IIPABUJIBHBIX OTBETOB XPAaHUTCS B TEKCTOBOM (pailiie, HoMepa pasjesnensl npodenamu. Ha
[SATOM CTpAaHUIIE TPOrPaMMBbI BBIBOAUTCS KOJIMYECTBO MPABUIBHBIX OTBETOB U
coziepkutcs kHonka «IIpoifTu 3aHOBO», KOTOpasi BO3BpAILAET 0JIb30BATENS HA IIEPBYIO
CTpaHUILy.
[Tonp30BaTeb 3arpy’kaeT TEKCTOBBIN (haiiil co CMMCKOM CChUIOK. Jlo6aBUTh B 0a3y ((aiin
Ha cepBepe) U3 3Toro (aiiyia TOIHKO T€ CChUIKU, KOTOPBIX HET HU B 0a3e, HU B daiise ¢
3aIpelIeHHbIMH CChUIKAMH.
Hanucats rocreByto kuury. [lonb30Barenu yka3plBaloT CBOM email U TeKCT cooO1IeHus.
[Tpu oToOpakeHuu Ha calfTe COOOLICHHI MMOIb30BaTENEH yYKa3bIBaeTCs AaTa HATMCAHUS
TekcTa. s XpaHeHus! COOOIIEeHUI HCIOIb30BaTh (hallIbI.
Hanwucate nocky o0bsaBnenuil. [lonp3oBaresns ykasbiBaeT CBOW email, TeKCT 00bsIBIICHUS,
3aroJI0OBOK OOBSIBIICHHS U BBIOMpAET KaTeroputo oObsaBieHus. /s xpaneHus oObsIBICHUH
UCIIOJIb30BaTh (Paibl.
Co3aatp TM4HYIO Tajepero u3oopaxenuil. BoamoxxHoctu: 3arpyska gpoto, ykazaHue
KOMMEHTapueB K ()OTO U BBIOOP KaTETOPHH.
. B HekoTopom kaTanore Ha cepBepe coaepxkarcs (aiinel 1 nanku. [lanku, B CBOtO
ouepellb, MOTYT COZEPIKATh BIOXKEHHBIE TANKK U (ailyibl. Y POBEHB BI0KEHHOCTH
HeorpannueH. Heo0xo0auMo mocTpouTh JepeBO KaTajioroB B BUI€ MHOIOYPOBHEBOTO
cnucka. [Ipu 3ToM MapkepoMm nepe UMEeHEM TMaIKy J0JDKEH OBbITh 3HAUOK MMaIKU
Windows , a mapkepom niepe; iMeHeM (aiiia — 3Ha4OK MPOTrpaMMBbl, KOTOPast 3TOT (aiisn
OTKpBIBAET 10 YMOIUaHUI0. B katanorax MoryT copepkarbcst (paiiipl co caeayonumMu
pacmmpenusivMu: doc, xIs, htm, html, txt, css.
Po6ot Pabota B uaTepakTuBHOM pesknme. Komanasr Pobora. Jlecenka st pobora.
Anre6pa noruku Ha npaktuke. KopunopHele 3a1auu: Ha HUKIIBI U yCIIOBUS. BioxeHHbIE
LUKJIBL: CIIOXHBIE KOpuIopbl. CunTaeM 1mard. 3ajayu Ha noAcy€T maros. Miem BbIXoj
13 JJTaOUpHHTA.
Yepemaxa Yepenamka Python Turtle. Uepemaxa kak o0bekT. CBOICTBA Yepemaxy.
3a/aum Ha MUKIIBI: MHOTOYTOJILHUKH, 3Be3/bl. BioxeHHbIe 1Kl Hanrcanue GyHKIuni.
OyHkuu 0e3 mapameTpos u ¢ napamerpamu. Crincku B Python. Oneparuu co circkamu.
I'eneparopsl crinckoB. Koprexu B Python. Crimcok koprexeid. CiydaifHOe TBHKEHUE
yepenaxu, Moayib random. 3aquBKa MOJIUTOHOB.
Kapruna GitHub: peructpanus u ocHOBBI HcIoNb30BaHuA. bubnnoreka graphics
Jlx.3enne. ['eomerpuueckre npuMuTHUBEL. Co3/1aHNe KapTUHBI IO 00pa3iLy.
Pedakropunr kaptunsl CTpyKTypHOE porpaMMupoBaHue. [IpoekTupoBaHue cBepxy-
BHU3. PedpakTopuHr.
Anumanus kaptunsl [Ipopabotka uarepdeiicoB pynkuii. JlokymeHTanus QyHKIuii.
HUrpa «Ilotimaii mapuk» Beenenue B Tkinter. CoObITHITHAS MO/IETTH TIOCTPOCHUS
NpUiIoKeHus. Bumxersl, coOpiTust 1 00paboTurky coObITHid. CBOWCTBA U yIIaKOBKa
BupkeToB. Tkinter Canvas: MeTozpl, HaeHTH(GUKATOPHI U Terd. Co31aHue MPOCTON UTPHI:
KJIMKaTh MBIIIKON Ha CIy4YallHO MOSIBJISIFOIIMXCS IIapuKax. BumkeT KHONKY J1st
nepesanycka Urphbl.



29. Urpa «Iloiimaii mapux» Bo30OyxaeHne coObITHI 110 BpeMeHH. J[BUKEeHNE MAapUKOB C
oTpaskeHHeM oT cTeH. [loacuéT urposbix oukoB. [lepemMenHbIE C 00pPaTHOM CBSA3BIO B
tkinter. [Ton3yHOK, yIpaBisSIOMIMNA CKOPOCTBIO ABHKEHHS [IIAPUKOB.

30. Urpa «Ilymka» [IpocToe 00beKTHO-OPUEHTUPOBAHHOE MTporpaMMupoBanue. Co3nanue u
MHUIMAIN3a1us Kiacca. MoaenupoBanne KUHEMaTUKY MaTepruaabHON TOUKHU (CHapsaa B
10JIE€ CHJIBI TSKECTH).

31. Urpa «Ilymka». MoaynbHslit pedaxTopunr MoynbHoe nporpammupoBanue. Co3ianue
MOJyJIEN ¥ akeToB. JIOKyMEHTaIMs TPOEKTA.

32. Urpa «Ilymka» Beenenue B OOII npoexktupoBanue. [Ipopaborka uaTepdeiicoB u
KOHTPAKTOB (DYHKIMI U OTBETCTBEHHOCTH KjaccoB. OTHOLICHUS MEKIY KJIacCaMHu.
Hacnenosanue u komnosuinusi. Accounanus. Jnarpamma kinaccos UML.

33. Urpa «Aptmepus» [IpoektupoBanue urpsl B ctuiie artillery game. Komangnas padora.
Yuumcs B3aumoaeiictBoBaTh uepe3 GitHub. OcauBaem: git branch, git merge, pull
request. MexaHusm review.

34. Urpa «Aptusuiepus»

3-1i cemecmp

1. 3apmaua cBsizHOCTH. [IpeAmonokuM, 4TO UMEETCS IMOCIEAOBATEILHOCTh Tap IEIBIX
yricen (mapa p-q HHTepIpeTupyercs B 3HaueHuu "p csizano ¢ q"). Ecnu p cBsizaHo ¢ q, a q CBA3aHO
C T, TO p CBSA3aHO C . 3a7]a4a COCTOUT B HAIMMCAHUH MPOTPAMMBI JIJIs1 UCKIIIOUCHHUSI JIUIITHUX T1ap U3
Habopa: Korja mporpamma Mojiy4aeT O4epeqHYI0 Mapy p-J, OHA JOJDKHA N00aBIsATH ATy Mapy
TOJIBKO B TOM CJIy4ae, €CJId U3 MpeIblIyIIuX Map He CIeAYET, YTO 4TOo p cBsA3aHo ¢ q. [Ipumep: 3-
4, 4-9, 8-0, 2-3, 5-6. K nannomy cnucky 2-9 He no0aBisieM, Tak kak 2-3-4-9.

2. Co3paTh CIHCOK M3 33aJaHHOTO KOJIMYECTBA SJEMEHTOB. BBINOIHUTH IMUKIMYECKHUI
CIIBUT 3TOTO crHcKa Ha N 3JIEMEHTOB BIPABO WJIU BJIEBO.

3. Peanu3oBaTh C MOMOIIBI OJHOHANPABICHHOIO JIMHEMHOTO CIIHMCKA OMEPaIio
YMHOKEHUS ATUHHOTO 11eoro yrcna Ha N (1enyto mudpy, To ecTh nenoe 9ucio ot 0 10 9).

4. Hcxomublii ¢ailn colepXuT JABa HaOOpa MOJOXKUTENbHBIX 3HAYEHUH, MEXKIY
Habopamu cTOUT oTpHIarensHoe 3HaueHue. [loctpouts aBa criucka C1 u C2, a1eMeHThI KOTOPBIX
cojepaT 3HadeHHWe ©u3 HA00pOB | W 2 COOTBETCTBEHHO. ODJEMEHTHI PACIIOJIOKHUTH IO
BO3pACTaHUIO. BBHIMOIHUTE COETMHEHNE CIIUCKOB.

5. Co3patp ABa cTeKa U MOMEHITh HUH(POpPMALMIO MECTAMHU.

6. Hcxonmubeiii (aiti comepXKUT HAaUMEHOBAaHHWE HEKOTOPHIX 00BEKTOB. I[locTpouTh
CITUCOK, JJIEMEHTHI KOTOPOTO COJEepPKAT HAUMEHOBAHHME W IMUQPHI JAHHBIX O0BEKTOB, MPHUEM
3JIEMEHTHI CITUCKA JIOJKHBI OBITh YIOPSAOYESHBI 110 BO3pACTAaHHIO 3HaUeHUH UG pOB. BeIMonHUTh
«CXKaTHey CIMCKa, YIAIUB MpoyOaupoBaHHbIE HAUMEHOBAHUS OOBEKTOB.

7. 3alaHO MHOXKECTBO TOYEK HAa JBYXMEPHOW IUIOCKOCTH. HaliTwm Tpu pa3Hble TOYKH,
KOTOPbIE COCTABJISIIOT TPEYTOJIbHUK HAauOoJbIero nepumerpa. CTpyKTypy JaHHBIX "MHOXKECTBO"
peain3oBaTh B BUJE Kiacca.

8. 3amaHo MHOXECTBO TOYEK Ha JABYXMEPHOH mockocTd. HailTwm Takyio TOuky, OT
KOTOpPOH CyMMa pacCTOSIHUE K JPYTUM TOYKaM HauMeHblasgd. CTpyKTypy aHHBIX "MHOKECTBO"
peanu3oBaTh B BUJIE Kjacca.

9. Ha nnockoctu 3aganbl N MHOeCTB 10 M Todek B kaxaou. HailTu cpeau Touek
MEepPBOT0 MHOKECTBA TAKYIO TOUKY, KOTOpask MPUHAIIICKUT HAUOOJIbIIIEMY KOJIMYECTBY MHOXKECTB.
CTpyKTypy JaHHBIX "'MHOKECTBO" peaan3oBaTh B BUJE Kilacca.

10. Co3naTh CHUCOK W3 CTUXOB OJHOTO aBTOpAa. BBIMOIHUTH COPTHPOBKY CIIMCKA IO
BO3PACTaHUIO pa3Mepa CTUXOB.

11. BBecTu HEKOTOpPOE YUCIIO U 3aMKCcaTh €ro UG PHI B CTEK. BhIBECTH 4nCIi0, y KOTOPOTO
mudpsl UAYT B oOpaTHOM mopsiake. [IpeaycMoTpeTh BO3MOKHOCTH BBEACHHS MPOM3BOJIBHOTO
KOJIMYECTBA YHUCET.



12. Cucrema coctoutr u3 Ttpex mpoueccopoB P1, P2, P3, ouepemu F, crexka S u
pacnpenenutens 3aga4 R. B cuctemy moctymnaroT 3anpockl Ha BBITOJIHEHHE 3a7ja4 TPEX TUIOB —
T1, T2 n T3, xaxxnas ans ceoero npoueccopa.llocrynaromue 3anpocs! craBstes B ouepensb. Ecin
B Havajie ouepeau HaxoauTes 3aaada Ti1 u mpoueccop Pi cBoboeH, To pacnpenenutens R ctaBut
3aJady Ha BBINIOJMHEHHE B mpoueccop Pi, a ecmu mpoueccop Pi 3ansaT, To pacmpenenurens R
OTIIpaBJISIeT 3aJ]a4y B CTEK M U3 OUepe/id U3BJIeKaeTcs cieayonias 3a1a4ya. Eciu B Bepiinne cTeka
HAXOJUTCS 3aJa4a, MPOLECCOp KOTOPOH B JaHHBII MOMEHT CBOOOIEH, TO 3Ta 3a/1a4a U3BJICKACTCS
U OTIIpaBIIIETCA Ha BhINONHEHHE. OCyIECTBUTh MOACIMPOBAHNE PA0OTHI TaHHOM CUCTEMBI.

13. 3agano nBa crmucka, KOTOpbIE cojep:kar pesynbTaThl N-u3mepenuil toka (I) u
Hanpsbkenust (U) Ha HemsBecTHOM compotuBiiennu (R). Halitu npubnmxenHoe 3HaueHue R
METOJIOM HaUMEHBIINX KBaJIpaTOB.

14. Opranmu3oBaTh XeHI-TabJIHUILy C OTKPBITOH agpecaliueit, UCIoab3ys MPoIeaypy IMOUCKa
U BCTaBKM 1O kmouy. s ¢dopmMupoBaHHMs HayalbHOTO XEHI-aapeca HCIOJIb30BaTh METOJ
JIEJICHNUs, a 3aTeM MPU BO3HUKHOBEHUH KOJUTM3UH MPOLIETypy KBaIPaTUYHOTO UCCIIEIOBAHUS.

15. Hanucatrs mporpaMMy, ONPEIEIISIONIIYIO SIBISETCS JIM JIBOMYHOE JIEPEBO JEPEBOM
MOKCKA.

16. Nmeercst nepeBo, KOpeHb KOTOPOIO COOTBETCTBYET OCHOBATENIO poaa. ChIHOBBS
KaXKIOW BEpIIMHBI 3aJal0T CHIHOBEH M J04yepell COOTBETCTBYIOIIETO UEJIOBEKa. YKa3bIBaKOTCS
MMeHa JIByX uenoBek (Hampumep, A u B) . Coobmuth, Kakast U3 CICAYIOMUX CUTyaIluil UMEeT
MECTO:

1) A npenok B;

2) B npenox A;

3) A u B umeerot Ommkaiimero obmiero mpeaka C.

17. Ilpu 3amycke mporpaMMbl B KOHCOJIA JIOJDKHO OTKPBITBCS MEHIO ¢ BEIOOpoM "Pabora
co crnuckamu" minu "Pabota c¢ gepeBbsimu". Ilpu BBIOOpE KakoOro-mub0 W3 IMyHKTOB JOJKHO
OTKpbIThCsl noaMeHto. [lonmento "Pabora co cnuckamu" MOMKHO BKIIIOYATh B C€Osl MYHKTBHI:
"BKJIIOYUTH HOBBIM 3JIEMEHT MOCJe i-0ro mo Homepy anemenTa, "VMCKIIounTh 37IEMEHT Mocle i-
oro mo Homepy aneMeHTa", "lloMeHATH MecTaMu 1-blif M 1-bIii+] MO HOMepaM 3JIEeMEHTHI".
[Tonmento "PaGoTta ¢ nepeBbsIMH" TOJDKHO BBINONHATH CIEAYIONIME JCUCTBUS: CO3JaHHE
OmHApHOTO JepeBa (JepeBa MorucKa) B IUAJIOTE C MOJIb30BaTeeM (crmocod GopMupoBaHHMs JepeBa:
¢ Y4€TOM 3HaUCHMH KITI04a), 00X0]1 OMHAPHOTO JepeBa KaxXIbIM U3 TPEX CIIOCOOOB C BhIaueil Ha
9KpaH COAEPKUMOIro MH(POPMAIMOHHBIX TMOJeH, BKIIOUEHHE 3JIeMEHTa B OWMHApHOE JEPEBO
(cormacHo anroputMy (HOpPMHUpPOBaHMS JEpeBa), yAaJeHHE 3aJaHHOTO y3da U3 JepeBa (0e3
MOJIIEPEBa), yAaJeHHe JepeBa ¢ OCBOOOXKIEHNEM MMaMATH, BBIBOJI JiepeBa Ha HKpaH. A Tak ke
OINPEAEINTDh KOJINYECTBO JIUCTHEB HA 33JaHHOM YPOBHE JIEPEBa, ONPEAEIUTh KOJUYECTBO Y3JI0B
(He TMCThEB) OMHAPHOTO JiepeBa.

18. CoctaBuTh mporpammy Jjsi MOCTPOCHHS M OOpabOTKH JepeBa OOILIero BUAA HIIU
YHOPSA0YEHHOT'O IBOMUHOTO JIepeBa, COJIEpKallero y3isl enoro Tuna. [locie Toro kak nepeso,
CO3aHO C HUM MO>KHO BBINIOJIHATD CIEAYIOLINE TEHCTBUS:

— gno0aBjieHME HOBOTO Yy3i1a (Ui JBOMYHOIO J€peBa IOJOXKEHHE HOBOIO Yy3ia
OTIpeieNIsIeTCs] B COOTBETCTBUU C TPeOOBAaHUEM COXpPaHEHHs MOpsaKa, JAJs JiepeBa oOIero Buaa
JOJKEH 3a7aBaThCsl MyTh 1O J100aBIIIEMOTo y3ia, M00aBisieMblil y3eJ CTAaHOBUTCS MIIAAIINM
CBIHOM).

— TEKCTOBasl BU3yaJH3alusl JepeBa (3HauU€HUE KaXKIOro y3Jia BBHIBOJUTCS Ha OTAEIBHOM
CTpPOKE, C OTCTYIIOM IPOMOPIIMOHAILHBIM TTyOHHE y371a (I1ar OTCTyNa paBeH ABYM Ipobenam), B
MOPSJIKE CTAPUIMHCTBA Y3JIOB).

— ynajeHue y3na (IBOWYHOE JEPEBO MEPECTPAUBACTCS B COOTBETCTBUU C TpeOOBaHHEM
COXpaHEHUs IEJIOCTHOCTU U TOpsAKa; JUIs JepeBa oOIIero BHIA yAalIeTcs BCE MOAIEPEBO,
UCXOJAIIee M3 YAATSIEMOro y3Ia; JODKHO OBITh MPEIYCMOTPEHO KOPPEKTHOE OCBOOOXKICHHE
namsTH). OnpeneneHue Yuciia BepIlrH, CTETeHb KOTOPBIX COBMAJAET CO CTETIEHBIO JIepeBa.

19. 3anan rpad (oprpad) B Buae MaTpuisl cMexkHOCTH. COCTaBUTh IPOTpaMMy

a) MPOBEPKH, €CTh JIU B Tpade metiu;



0) moucka B rpade u30JIUpOBaHHOMN BEPIINHBI (HE CMEKHOMN C IPYy-TUMH);

B) ompe/ieieHus CTeneHu rpada;

T') HOJYYEHHUs TIOCIIEeI0BATEIBHOCTH pedep.

20. 3anporpamMMHUpOBaTh CTPYKTYPBI JAHHBIX U ONEpalMy HAJ HUMH ISl IPEICTABICHUS
rpada B BHJIE

a) mocle0BaTeIbHOCTH pedep (ayr),

0) BEKTOPOB CMEXHOCTH,

B) MaTPUIbI CMEXHOCTH,

I') CIIUCKOB CMEXHOCTH,

1) MaTPHIIbI BECOB,

€) ceTH,

’K) MaTPUIIbl UHIIUIEHTHOCTH,

3)CIIUCKOBOM CTPYKTYPBI.

HeoOxonuMmeble neTanu npeacTaBieHus YTOYHUTh CaMOCTOSITENIBHO.

21. Man tpad (oprpad). CocraBUTh ONMHMCAHWE MAHHBIX JUISI €0 MPEICTABICHUS H
(dbparMeHT nporpamMmsl

a) MOJIy4eHHs KpaTyallIMX IyTed M pacCTOSHUNH MEXJIy BCEMM Bep-IIMHAMHU I10
anroputmy Dioiizia ¥ BbIBOJIa KpaTYalero myTH OT BEPIIMHBI A J10 BepIIUHbBI B.

0) MOJTy4eHHUs] MaTPUILIBI CBA3HOCTH 110 aliTOPUTMY Y OpIIaiijia U BBIBOJIa HOMEPOB BEPIIUH
Ka)KI0M KOMIIOHEHTHI CBSI3HOCTHU Tpada.

22. Pa3paboTtatb TporpaMMy, BBIIOJHSIONIYI0 OOpabOOTKYy MJAaHHBIX Ha OCHOBE
PEKYPCUBHBIX aJITOPUTMOB.

23. Jlano N ropoJ10B U U3BECTHBI pacCcTOSIHUA Mex Ay HUMH. He Bce ropoaa cBsi3aHbl ApyT
¢ Apyrom noporoii. Haiitu Bce BO3MOKHBIE MapIIPyThHI U3 Topoda A B ropol B (Hu B ouH ropon
HE 3aX0JUTh JBaXabl). ONpeaeauTh caMblil IJIMHHBIA U CaMblil KOPOTKUI MapUIpyT.

24. Cucrema IByCTOPOHHUX JIOPOT TAKOBA, YTO JJIs1 JTHOOOM Mapbl rOPOI0B MOXKHO yKa3aTh
COeMHAOIMNI nX myTh. HaliiuTe Takoi ropoj, cymMmma pacCTOSIHMIl OT KOTOPOTO 10 OCTAJIbHBIX
ropoJI0B MUHUMAJIbHA.

25. Jlns 3a1aHHOM CUCTEMBI IBYCTOPOHHUX JIOPOT OIPENEIUTE, MOXKHO JIU, 3aKpbIB KaKHe-
HUOY/b TPU JIOPOTH, 3aNPETUTH NepeMellieHne U3 ropoga A B ropon b.

26. Jlana cucrema ABYCTOPOHHHMX Jopor. N-nepudepueil HazbIBaeTCs MHOKECTBO
rOpOJIOB, PACCTOSIHME OT KOTOPBIX JI0 BBIIEJIEHHOTO ropoa (cronuisl) 6ompiie N. J{ns qaHHOTO
N onpenenure N-niepudepuro.

27. Onpenenute, MOKHO JIM B JAHHOW CUCTEME JIBYCTOPOHHUX JOPOT MpoeXaTh U3 Topojaa
A B ropoa B tak, yTo6b1 mocetuts ropos C U He Mpoe3kaTh HU MO Kakoi Jopore 6osiee 0THOTO
paza.

28. 3a mpoe3n Mo KaxI0il Jopore B3bIMaeTCs HEKOTOpas nouuimHa. Halinure myTs u3
ropona A B ropoa B ¢ MunumansHo# BenuuuHoi S+P, rae S - cymma anmuH nopor myTH, a P -
CyMMa IOIUINH MPOE3KAEMBIX JIOPOT.

29. Haiinute menuany rpaga, TO €CTh TaKylO €ro BEpIHHY, YTO CyMMa PacCTOSHUN OT
HEE J10 OCTAJIbHBIX BEPIIMH MUHUMAJIbHA.

30. Pa3zpaborats kiacc B-mepeBo mis xpaHeHHs OOBEKTOB, O0JIAAIOIIMX KIFOUOM C
omnepauueit cpaBHeHus. [Ipu peannzanuu cieayeT MoIb30BaThCS CTATUYECKUM MOJIUMOP(PU3MOM
Ha OCHOBE I1a0JIOHOB.

31. KomnbroTep 3araapiBaer uucio oT 1 1o n. Y monb3oBarens Kk MONBITOK OTrajaath.
[Tocne kaxxm0il HEyJa4HOW TOMBITKH KOMITBIOTEP COOOIIAET MEHBIINE WM OOJIbIIE 3araJlaHHOe
4uci10. B KOHLE UTphl TEKCT € pe3ynbTaToM (Ui “Bel yragann”, win “IIonbITKH 3aKOHYMIINCE”).

32. HaiiTu KOIMYEeCTBO pa3IMYHBIX 3JIeMeHTOB MaccuBa. [Ipumep: st 1 4 51 1 3 oTer
4.

33. Jlan maccuB. [lepeMemniaTh €ro 3J€MEHTHI CIIy9aiHBIM 00pa30M Tak, YTOOBI KaXKIbIi
AJIEMEHT OKa3aJiCsl HA HOBOM MECTE.



34. Ky6 cocTouT 3 n"*3 npo3padHbIX U HEMPO3PAYHbBIX JIEMEHTapHBIX KyOukoB. Imeercs
JIM XOTA ObI OZMH MPOCBET M0 KaXI0MYy U3 Tpex u3mepeHuit? Eciu 3To Tak, BHIBECTH KOOPIUHATHI
Kaxoro npocseta. Ky6 3anaercs TpexmepHoit matpuueii u3 0 u 1.

35. Jlano mpemyiokeHue. 3aMEHHUTh TPYIIBI MPOOEIOB OJIMHOYHBIMH, KpaitHUE MPOOEITbI
ynanuth. Bee cioBa nepeBecTy B HUXKHHUM PETUCTP, MEepBbIe OyKBBI CAETaTh 3arJIaBHBIMU.

36. Jlana ctpoka. 3aMEHUTh BCE CCHUIKU M email Ha ***** (komudecTBO 3BE3/109EK paBHO
JuInHEe 3aMeHsieMoro ¢parmenra). llpumepsl ccpulok: www.site.com, http://site.com u T.m.
Pemnth nByMs crmoco0amMu: € HCIIOJIb30BAHUEM PETYJSIPHBIX BbIpakeHUM u 6e3. CpaBHUTH
CKOPOCTH padOThI.

37.  Tlomws3oBarens BBOOUT (hopmyiy Buaa max(a,b) miam min(a,b), rae a,b - menbie
qucIa WIA aHaJOTHM4YHbIe BhIpakeHHs min(), max(). Haiitu 3nauenue Bbipakenus. [Ipumepst:
max(1,5) =5, max(4,min(3,6)) = 4, min(max(1,max(5,3)),min(9,0)) = 0.

38. Ypoxu 110 MaTeMaTHUKe IPOBOJAATCS Yyepe3 AeHb. Eciu ypok nomnajgaeT Ha BOCKPECEHbE,
TO MEPEHOCHUTCS Ha MoHeNenbHUK. [lomp30BaTeb BBOAUT JaTy mepBoro ypoka. Crenepupyiire
pacnucaHue U3 AaT Ha TEKYIIHU MECHILL.

39. Nan daiin ¢ moruHamu U mapossiMu. Haiiaure Tor 10 caMbIx MOMy/IsIpHBIX TapoJei.

40. Mlau ¢aiin ¢ myakramu meHro (id, HazBanue, id poaurens). Ecnu id poaurens pasuo 0,
TO poautens He cymecTByer. [lokasars monHoe MeHio ¢ orctynamu. [lons3oBarens BBOAUT id
nyHKTa. [Ioka3aTe Nenoyky U3 IMyHKTOB MEHIO JI0 3TOTO ITYHKTA. Y pOBHEH BIIO)KEHHOCTH B MEHIO
MOJKET OBITh JIF000€ KOJIUYECTBO.

41. [lan xaTtasior kHUT. [Ipo KHUT'Y M3BECTHO: YHUKAJIbHBII HOMEDP, aBTOP, HA3BaHUE, TOJ1
m3nanus. PeanuzoBate CRUD, moka3 Bcex KHUT Ha SKpaH M MOMUCK IO KaXIOMy U3 IOJIEH.
CraenaTth MEHIO JJ1s1 pabOTHI C KaTajaoroMm.

4-1i cemecmp

1. Coznaiite cTpykTypy ¢ uMeHeM student, cofepskamiyro moyst: GamMuius U UHUIHAIBI,
HOMEp TpYIIbI, yCIEBAEMOCTh (MaccUB M3 MATH 3yeMeHToB). Co3naTh MacCuB M3 JIECATH
DIIEMEHTOB TaKOTO THUIIA, YMOPSAOYHUTH 3allMCH IO BO3pacTaHHUIO cpenHero Oamna. JloGaBUTH
BO3MO>XHOCTh BbIBOJ1a (PaMUITUI 1 HOMEPOB IPYII CTY/IEHTOB, UMEIOIINX OIIEHKH, PABHbBIE TOJILKO
4 wnn S.

2. Co3maiiTe CTPYKTypy € HMEHEM train, COAEpXallylo TOJs: Ha3BaHWUE ITyHKTa
Ha3HA4YEHMsI, HOMEP oe3/a, BpeMs OTIpaBieHusl. BBecTu naHHbIE B MACCUB U3 MSTU 3JIEMEHTOB
TUna train, yrmopsiio4UTh 3JIEMEHTHl MO HOMepaMm Moe3A0B. J[00aBUTh BO3MOXKHOCTH BBIBOJIA
UHpOpPMALIMK O TOe3]le, HOMEep KOTOpPOro BBEJEH Nojb3oBareneM. J[00aBUTH BO3MOKHOCTh
COPTUPOBKH MAacCHB 10 TMYHKTY Ha3HAYCHHs, MPUUYEM I10€3/1a C OJWHAKOBBIMH ITYHKTaMHU
HA3HAYCHUS IOJDKHBI OBITH YIIOPSIIOUYEHBI IO BPEMEHH OTIPABICHUS.

3. Coznate kiacc ¢ ABYMsI nepeMeHHbIMH. Jl00aBUTh (PyHKIIMIO BbIBOJA Ha SKpaH U
GYHKIUIO HM3MEHEHHsI ITHX MepeMeHHbIX. J[00aBUTh (YHKIMIO, KOTOpas HAXOAUT CYMMY
3HAYEHUH ATUX MePEMEHHBIX, U QYHKINIO, KOTOpasi HAaXOAUT HauOOJIblIIee 3HAYEHUE U3 3TUX JBYX
NIEPEMEHHBIX.

4. Onucatp Kjacc, peanu3yronui JeCATUIHBIA CUETYUK, KOTOPBIA MOXET yBEINYUBATh
WIM YMEHbIIaTh CBO€ 3HAYEHUWE HA €IMHMIY B 3aJaHHOM auana3oHe. IIpemycmortperhb
MHUIMAIN3AlMI0 CYETUYMKA 3HAYEHUSIMU 0 YMOJYAHUIO U TPOU3BOJIbHBIMH 3HAUEHUSMHU.
Cuerunk MMeeT JBa METOJ/la: YBEIMYEHHS M YMEHBUIEHUS, — M CBOMCTBO, MO3BOJISIOLIEE
MOJly4YUTh €ro TeKyllee cocTossHue. HamucaTe mnporpaMmy, JI€MOHCTPUPYIOLIYIO BcCe
BO3MO>KHOCTH KJ1acca.

5. Co3math Kjacc ¢ JByMs TNepeMeHHbIMH. J[00aBUTH KOHCTPYKTOP C BXOJHBIMHU
napamerpamu. J[00aBUTh KOHCTPYKTOP, WHHUIHMAIM3UPYIOMIMNA YICHBI KJIAcCa MO YMOITYAHHUIO.
J06aBUTh 1eCTPYKTOP, BHIBOSIININ HA SKpaH COOOIICHHE 00 yIaaeHuH 00beKTa.

6. CoznaTh Ki1acc, coiepKaluil IMHaAMUYECKUI MaCCUB U KOJIMYECTBO 3JIEMEHTOB B HEM.
J100aBUTh KOHCTPYKTOP, KOTOPBIN BBIACISAET MaMATh MO 33JaHHOE KOJWYECTBO 3JIEMEHTOB, U



nectpykrop. /loGaBUTH MeETOBI, MO3BOJSIONIME 3ANOJHATH MAacCHUB CIyYalHBIMH YHCIAMH,
NEePeCTaBsATh B JAHHOM MAacCHBE 3JIEMEHTBhl B CIy4yailHOM MOpsAIKE, HAaXOAUTh KOJUYECTBO
Pa3IMYHBIX JIEMEHTOB B MACCUBE, BHIBOJUTH MACCHB Ha dKpaH.

7. CocTaBuTh ONHMCAHHUE Kiacca [UIsl OINpeAeNieHUs OJHOMEPHBIX MAacCHBOB CTPOK
¢dukcupoBanHoOM UHEL [IpeaycMOTpeTh KOHTPOJIb BBIX0O/A 32 MPEAEIIbl MACCHBA, BO3MOYKHOCTh
oOpallleHuss K OTIENbHBIM CTPOKaM MacchBa 110 MHJEKCAM, BBIMOJIHEHHUS Omepauuit
MO’JIEMEHTHOTO CLEIUICHUS IByX MAaCCHBOB C O00pa30BaHHMEM HOBOTO MAacCHBa, CIUSHUS JIBYX
MAacCCHUBOB C HCKJIIOYEHHEM IMOBTOPSIOUIMXCSA 3JEMEHTOB, a TaKKe BBIBOJ Ha JKpaH AJIEMEHTa
MaccHBa MO 33JJaHHOMY MHJEKCY U BCETO MacCCHBA.

8. CocTaBuTh OIUCaHWE KjIacca MHOTOYICHOB OT OJHOM INEepeMEHHOMW, 3aJaBacMBbIX
CTEe-TICHBI0 MHOTOWIEHA M MaccuBoM KodddumuentoB. IlpegycMorpers MeTombl is
BbI-UMCJICHUS 3HA4YeHHsT MHOTOYJeHa Ui 3aJaHHOr0 AapryMeHTa, OIepaluu CIOXKEHUS,
BBIYUTAHUS U YMHOKEHHUSI MHOTOYJICHOB C TIOJYYEHHEM HOBOTO 00bEKTa-MHOTOUJICHA, BBIBO] HA
9KpaH OMUCAaHUS MHOTOWICHA.

9. Toctpouts Tpu Kiacca (0a30BbIi U 3 TOTOMKA), OMUCHIBAIOIIUX HEKOTOPHIX XUIIIHBIX
JKUBOTHBIX (OJIMH U3 TIOTOMKOB), BCESTHBIX (BTOPOM MIOTOMOK) M TPABOSIIHBIX (TPETHI ITOTOMOK).
Omnwucare B 0a30BOM Kiacce aOCTpaKTHBIA METOA [JIsl pacdyera KOJMYEeCTBA W THUMA IHIIH,
HEOOXO0JUMOTO ISl IPOTIUTAHUS )KUBOTHOTO B 300MapKe.

10. a) YnopsaouuTh BCIO MOCIEAOBATEIHHOCTh YKHBOTHBIX MO YOBIBAHHIO KOJHMYECTBA
numu. [Ipu coBnanennu 3HaYeHU — ynopsa0unuBaTh JaHHbIE 10 aidaBuTy 1o uMeHu. BriBectu
UICHTU(PHUKATOP KUBOTHOTO, UM, TUI U KOJIMYECTBO MOTPEOIAEMON MHIIH 7SI BCEX AJIEMEHTOB
CITUCKA.

b) BeiBecTr niepBbie 5 UMEH KUBOTHBIX U3 MOJyYEHHOTO B IyHKTE &) CITUCKA.

c) BeiBectu mocnennue 3 uaeHTHPHUKATOpPA KUBOTHBIX M3 IMOJYYEHHOTO B IYHKTE a)
CIIHCKA.

d) OpranuzoBaTh 3alUCh U YTEHUE KOJUIEKIUU B/U3 (aiii.

¢) Opranu3oBath 00pabOTKy HEKOPPEKTHOTO (popmara BXOAHOTO (haiina.

11. Omnucarp kiacc «aoMamHss Oubnuoreka». [IpeaycMoTpeTs BO3MOKHOCTh PaOOTHI C
IPOM3BOJILHBIM YHCIIOM KHHT, IOUCKA KHUTH MO0 KaKOMY-JTHOO0 NpU3HAKy (HarpuMep, o aBTopy
WJIM 110 TOTy U3JJaHusl ), 100aBIeHUS KHUT B OMOJINOTEKY, yAaJIeHUs! KHUT U3 Hee, COPTUPOBKU KHUT
10 PA3HBIM TOJISM.

12. CocraBuTh omnmcaHHWe Kiacca MPSIMOYTOJIBHHUKOB CO CTOPOHAMH, TapayIebHBIMU
ocaM KkoopauHat. IlpenycMoTperb BO3MOXHOCTH IEPEMEIICHUS NPSMOYTOJIBHUKOB Ha
TUTOCKOCTH, H3MEHEHUE Pa3MEpOB, TIOCTPOCHNE HAMMEHBIIIETO MPSIMOYTOJIBHHUKA, COJIEPIKAIIETro
7IBa 33JIaHHBIX TPSAMOYTOJIbHUKA, M TPSAMOYTOJIbHUKA, SBISAIOLIETOcs OOLIe 4acThio
(mepecedeHrneM) IBYX MPSIMOYTOJIEHUKOB.

13. Coznath Kjacc Ajsl XpaHeHMs KOMIUIEKCHBIX uucell. Peanu3oBaTh omepanuu Haj
KOMIUIEKCHBIMH YHCJIAMHU: CJIO)KEHUE, BBIUMTAaHHWE, YMHOXXEHHE, JCJICHHe, COIpsDKEHHE,
BO3BE/ICHUE B CTENEHb, U3BJIeUeHUEe KOpHsA. [IpenycMoTpeTh BOZMOKHOCTh M3MEHEHHs (OpMBbI
3allUCH  KOMIUIEKCHOTO 4Hcia: anreOpandeckas Qopma, TpuroHOMeTpudeckas Qopma,
HKCIIOHEHIHANbHAs hopMa.

14. CocraBuTh oOmnHMCcaHWe Kjacca Ui TPEACTaBICHUS BpeMmeHH. llpemycmoTpersb
BO3MOXKHOCTH yCTaHOBKHM BPEMEHHU U M3MEHEHUS €ro OT/AEbHBIX Mosel (4ac, MUHYTa, CEKyH/1a) C
MPOBEPKOM JTOMMyCTUMOCTH BBOJMMBIX 3HAa4eHUW. B cioydae HEDOMyCTHMBIX 3HAYEHUW MOJIEH
BbIOpackIBatoTCs HckioueHus. Co3aTh METObI U3MEHEHHsS] BPEMEHU Ha 33/1aHHOE KOJMUYECTBO
9acoB, MUHYT U CEKYH/I.

15. CocraButh onucaHue Kiacca JUisi BEKTOpa, 3aJaHHOTO KOOPAMHATAMH €r0 KOHIIOB B
TpeXMEpHOM MpocTpaHcTBe. OOecneunTh ONepaluy CIO0XKEHHUS M BBIYMTAHUS BEKTOPOB C
MOJYYEHHEM HOBOT'O BEKTOpa (CyMMBI MIIM Pa3HOCTH), BBIYUCICHHS CKAJSIPHOTO MPOU3BEACHUS
JBYX BEKTOPOB, JJIMHBI BEKTOPa, KOCHHYCA yIila MEXy BEKTOpaMH.



16. Onmcarp kjacc, NPEACTaBISIIOIIMNA TpeyrosbHUK. IIpemxycmoTpers MeTonsl ais
CO3/1aHUs 0OBEKTOB, BEIYUCIEHHSI IUIOIIA1, IEpUMETPa U TOUKH NepeceyeHus Meanad. Onucarb
CBOWCTBA JUISI TOJTyYEHHSI COCTOSIHUS O0BEKTA.

17. Co3natb abcTpakTHBIN Ki1acc Figure ¢ MeToamMu BEIMHCIICHUS TUTOMIAIN U IEPUMETPa,
a TaKkKe METOJOM, BBIBOIAIMM HH(popMmaiuio o ¢urype Ha skpad. Co3gaTe HpOH3BOIHBIC
kimaccel: Rectangle (mpsimoyrombhuk), Circle (xpyr), Triangle (TpeyroiabHUK) CO CBOUMH
METOAAMHU BBIYUCICHHS IJIOMIaau u nepuMerpa. Co3nate MaccuB n (UTyp U BBIBECTH TOJHYIO
uHdopmaruio o purypax Ha SKpaH.

18. Knacc IToxynarens: ®amunust, ms, OtuectBo, Anpec, Homep KpequTHOM KapTOUKH,
Homep 6ankoBckoro cuera; KoncTpykTop; MeTo/ibl: yCTaHOBKA 3HaUEHUH aTpUOyTOB, OJIyYeHHUE
3HaYeHUH aTpuOyTOB, BEIBOJ HH(popMaru. Co3aaTh MacCuB 0OBEKTOB TaHHOTO Kilacca. BeiBecTr
CIMCOK IOKymnaresned B an(aBUTHOM IMOPAIKE W CIUCOK IOKyHaTelael, y KOTOpbIX HOMEp
KpPEAUTHOMN KapTOUKH HAXOJAUTCS B 3aJJaHHOM JHAaIa3oHe.

19. Knacc A6onent: Unentuduxanmonnsrii Homep, @amumnust, Ums, OtuectBo, Anpec,
Homep xpeautnHoil kaprouku, JleGer, Kpemur, Bpems MexayropoiHblX H TOpPOJICKHX
neperoBopos; KoHcrpykrop; MeToabl: ycTaHOBKAa 3Hau€HUM aTpuOyTOB, NOJIy4YeHHE 3HAYCHUN
aTpuOyTOB, BEIBOJ HH(popManmu. Co3aaTh MacCuB 0OBEKTOB JAHHOTO Kiacca. BeiBecTn cBeeHUs
OTHOCHUTEJIbHO a0OHEHTOB, Y KOTOPBIX BpeMsl TOPOJCKUX IE€PErOBOPOB MPEBBILIAET 33JaHHOE.
CBeneHHs OTHOCUTEIHHO a0OHEHTOB, KOTOPBIE MOJIb30BATMCH MEXKIyTOPOTHON CBA3BI0. CIHCOK
a0OHEHTOB B aJI(paBUTHOM MOPSIIKE.

20. 3amaya Ha B3aMMOJCHCTBHE MEXIy Kiaccamu. Pazpaborare cuctemy «ABTOOa3a».
Hucnerdep pacmpenenser 3asBku Ha Pelicel mMexay BoaurensMu u HazHauyaeT A 3TOrO
ABtomMOOMIb. Boaurens MOXET chenaTh 3asiBKy Ha PeMOHT. /lucnetuep MOXXKET OTCTPAHUTH
Bonutens ot pabotel. Boaurenbs nemaer oTMeTKy O BbloJHeHMH Pelica M cocrosiHUM
ABTOMOOUIIA.

21. 3ajmaua Ha  B3auMoOJIEHCTBHME Mexay Kiaccamu. Pa3paborate  cucremy
«KeneznonopoxHas kacca». [laccaxup aenaer 3asBKy Ha CTaHIIMIO Ha3HAYEHUS, BpEMS U JaTy
noe3aku. Crucrema perucTpupyer 3asBKy M OCYIIECTBISIET MOMCK cooTBeTcTBYyromero Iloesna.
[MTaccaxup nenaer BeioOp [loe3na u monyuyaer Cuer Ha ortaty. Kaccup BBoaut Homepa Iloe3nos,
MIPOMEXKYTOUHbIE U KOHEUHbIE CTAHLIUH, ICHBI.

22. 3amaya Ha B3aMMOJEHCTBHE Mex1y kinaccamu. Paspabotare cucremy «MHTepHET-
marasun». ToBapoBen no6asnser uHpopmaiuio o Topape. KineHT nenaer u ortaunBaer 3aka3
Ha ToBapsl. ToBapoBen peructpupyer Ilpogaxky 1 MOXKET 3aHECTU HEIUIATENbIINKA B «UEPHBIN
CITUCOK.

23. 3amaya Ha B3auMojeicTBHe MexAy Kiaccamu. Paspabotarh cucrtemy «llmaTexuy.
Knuent umeet Cuert B 0anke 1 bankosckyto kapty (KK). Kinuent moxer onnatuts 3akas, cenarb
wiatexx Ha apyroi Cuert, 3a6nokupoBars KK u annynmupoBats CueT. AIMUHUCTPATOp MOXKET
3abnokupoBath KK 3a mpeBsilieHe miaTexa.

24. 3amaya Ha  B3auUMOJeiicTBME  MeXAy Kiaccamu. PaspabGorath  cucremy
«BcTynuTenbHble dK3aMeHbI». AOUTYpHEHT peructpupyercs Ha DakynbTeT, cAaeT DK3aMeHBbI.
[TpenonaBatens BeicTaBisieT OueHky. CHucremMa MOACYUTHIBACT CpPEIHUN 0anm U ompenenser
AOUTYpHEHTa, 3a4UCIIEHHOT0 B Y4eOHOE 3aBEICHHE.

25. Pazpaborary knacc «KanbkynsTop sorapu@moB» C BO3MOKHOCTBIO CIIOXKEHMS,
BbIUMTAHUS, YMHOXKEHUS, JEJICHUS, BO3BEJCHUS B CTENEHb U Mepexoa K JIPyroMy OCHOBAHHUIO.
[Tporpamma 107’KHA BBIOJHATH BBOJI JAHHBIX, MPOBEPKY MPABUWIBHOCTH BBEJICHHBIX JAHHBIX,
BBIZIa4y COOOIIEeHW B cirydae ommOoK. [IpoTokon paGoThl KambKyJsITOpa 3amucath B (aiil.
[TpenycMoTpeTh BO3MOXHOCTB MTPOCMOTpa (haitna u3 mMporpaMMel.

26. AxBapuym

1) Onpenenute o6wvexkt TFish - axBapuymnas poiOka. PpiOka MMeeT KOOpIMHATHI,
CKOpOCTb, pa3Mep, 1IBET, HallpaBJIeHUE JBMKEHUS. MeTogaMu 00bEeKTa SBIISIOTC:

Init - ycranaBnuBaeT 3HaYCHHS MOJICH 00BEKTa U pUCYeT pbIOy Ha 3KpaHe MeTo oM Draw.
Draw - pucyet pbIOy (BUPTyaJIbHBIA METO/).



Look - mpoBepsieT HeCKOJIBKO TOUEK Ha JTMHUU JBMKEHUS pblObl. Eciii XOTh 0J1HA M3 HUX
OTJIIMYAETCA MO IBETY OT BOJbI, BO3BpAIAETCs €€ LIBET U PACCTOSHUE 710 PHIOBI.

Run - nepemeraet peiOy B TEKyIIEM HalpaBIEHUHN Ha pACCTOSTHHUE, 3aBUCSAIIECE OT TEKyIIEeH
ckopoctu pbiObl. MHOrMa ciyuyailHeIM 00pa3oM MEHSIET HalpaBieHUE ABMXKEHMs pblObl. Ecin
pBI0a BUANT NPEMSATCTBUE, HATIPABJICHUE IBUKECHUS MEHSACTCS, TOKA MPEIATCTBUE HE UCUE3HET U3
TIOJISI 3PCHHUS PHIOBI.

2) Ompenenute o0bekT Taquarium, KOTOPBIH sBIsieTcss MecToM oOuTaHus puid. OH
npezcTaBiseT co0oi 001acTh KpaHa, HAIOJIHEHHYIO BOJIOM.

Meronsl:

Init - BKiIrOUaeT rpaMUecKuil peKuM, 3aloJHIET aKBapUyM BOJIOM, cKajlaMU U pblOaMHU.
Run - opranusyer OECKOHEUHBIH LKKI, B KOTOPOM BBINOJHsETCS MeToZ Run Bcex oOurareneit
aKBapuyma.

Done - BeIKITIOHaET TpagUuECKUil pexnm.

3) Onpenenute nBa oobekta Tpike u Tkarp, koTopbie HacnenyroT 00bekT Tfish.

4) Kaprmbl ¥ 11yKy TOJDKHBI OBITh 00beTUHEHBI B cTan. CTast - 3TO CBSA3aHHBIN CIIHCOK PbIO
B JNUHaMH4YecKor mamsatu. s cBssu B oObekTax Tpike m Tkarp mcmonw3yite mone Next -
yKazaTellb Ha CIEAYIOIyI0 POy B cTae. AKBapuyM JOJDKEH OBITh BJaJENbLIEM IBYX CTail.
[Tonp3oBaTenb MOKET MOMOIHATH CTau, BBOJS PbIO C KJIaBUATYPBI.

5) Llyxu AOKHBI TOe1aTh KapIoB, KaK TOJIBKO OHU UX YBUAAT. He00X0aMMO yCTaHOBHTS,
KaKoIro MMEHHO KapIia BUJUT LIyKa (OynKaiuii 1o KoopiuHaTaM KapI K I1yKe, HaiIeHHbIH Kapi
yAAISAETCS U3 CTan).

27. Pa3zpaboTka npumokeHus 11 IpeIMETHON 00J1acTH «YUYET TOBAPOB B Mara3suHe»:
pa3paboTaTh MPUIIOKEHHUE, TIO3BOJIAIONIEE COOMPATh M HAKAIIIMBATD CBEICHHS O MOCTYIUICHHH H
peanu3aluy TOBAPOB HEKOTOpPOro marasuHa. CTpyKTypa HpUIIOKEHHsS 00s3aTeNbHO J10JDKHA
BKJIIOUATh CJEAYIOIIME KJIAacChl: TOBap, IPOU3BOJIUTEINb, JOKYMEHT, IOCTYIUIEHHE TOBapa,
peanusaiys ToBapa u ap.

28.  Pa3zpaboTka mpuiokeHus AisS OpeaMeTHo obnactu «OpraHuzanus y4eOHOro
npoiiecca B BY3e»: pazpaboTaTs npuiokeHue, mo3BoJisomiee CoOnpaTh U HAKaIrJuBaTh CBEIACHUS
00 opraHuzanuy M aucneTyepusanuu ydeOHoro mpouecca B BY3e. Crpykrypa npuioxeHus
00s3aTeNbHO JIOJKHA BKJIIOYATh CIEAYIOIIUE KIacChl: akaJeMUuecKasi rpyIna, CleluaibHOCTh,
JUCLUIUINHA, Ay AUTOPHSL, IPENoaBaTellb U JIp.

29. TpancnopTHOE areHTCTBO: pa3paboTaiiTe MporpaMMy, UMHUTHPYIOIIYIO pPaboTy
TpaHCareHTcTBa. TpaHCareHTCTBO MMeeT ceTh (WINAIOB B  HECKOJBKHUX TOpPOJaX.
TpaHcropTUpOBKa IPy30B OCYIIECTBIIETCS MEXY 3TUMHU TOPOAAMH TPEMs BUIaMU TPAHCIIOPTA:
ABTOMOOWJIBHBIM, KEJIE3HOJOPOXKHBIM M BO3AYUIHBIM. JIt000H BHI TpaHCHOPTUPOBKH HMEET
CTOMMOCTh €IMHHUIIBI Beca Ha €IUHMILYy IyTH U CKOPOCTh JOCTaBKU. BO3IymIHBIN TpaHcmopT
MOKHO HCIIOJIb30BaTh TOJBKO MEXAY KPYIHBIMH IOpOJaMH, 3TOT BHJl CaMblii CKOPOCTHOM M
caMblii oporoi. Kpome TOro, BO3MyIIHBIA TPAaHCIOPT 3aBUCUT OT MOTOAbL. JlOCTaBUTH Tpy3
BO3YIIHBIM IIyTEM MO>KHO TOJIBKO IIPH YCIIOBUM XOPOIIEH IMOT0/bl OJHOBPEMEHHO B ropoaax
OTNIPaBKM W Ha3HaueHus. Xopomlas WIM IUloXas MOrojaa 3aJaeTcsl CiIydallHbIM 00pa3oMm.
Kene3no1opokHbIN TPaHCIOPT MOKHO MCIIOJIB30BAaTh MEX1Yy KPYITHBIMU U CPEAHUMHU TOpPOJaMH,
3TOT BUJI CaMblil JemieBblil. ABTOMOOMIBHBIM TPAaHCIOPT MOKHO MCHOJIb30BaTh MEXIY JTHOOBIMU
ropogaMu. 3aKa3uMKH uepe3 ClyyailHble NPOMEXYTKH BpPEMEHHM OOpamlaloTcsi B OJUH U3
¢unManoB TpaHCAreHTCTBA C 3aKa30M Ha MEPEBO3KY ONpeAeNIEHHOW Macchl rpy3a U BO3MOKHBIM
MOXeJIaHUEeM O CKOPOCTH/IIEHE JI0CTaBKH. TpaHCAareHTCTBO OPraHU3yeT OTHPABKY I'PY30B OJHUM
U3 BUJOB TPAHCIOPTA C YUETOM MOKeNaHui kineHTa. Omiaty TpaHCareHCTBO MOJIY4YaeT TOJIbKO
1ocjie YCHEIIHOM JTOCTaBKM Ipy3a. MexXy HEKOTOPBIMH TIOpOJaMH Ul KEIE€3HOJOPOKHOTO
U/WIIN aBTOMOOMIIBHOTO TPAHCIOPTa UMEIOTCA CKOPOCTHBIE MarucTpaji, Ha KOTOPhIX CKOPOCTh
COOTBETCTBYIOIIETO BHAA TPAHCIIOPTA YBEIMUYMBACTCA C 3aJaHHBIM Kodpduuuentom. Ilpu
IIEPEBO3KE TIPYy30B MOTYT IPOMCXONWUTH aBapUHU, IIPU OTOM BEPOSATHOCTH aBApUU Ha
aBTOTPAHCHIOPTE OOJbIIE, YEM Ha HKEJIE3HOJOPOKHOM TPAHCIOPTE, a AaBUATPAHCIIOPT HMEET
aBapUIHOCTh OYECHb HU3KY10. Ha CKOPOCTHBIX MarucTpaisix BEpOATHOCT aBaPUH MECHBILIE, YEM Ha



00BIYHBIX JToporax. [Ipu aBapuu TpaHCAreHTCTBO BO3BpAIAET 3aKa3UUKy JBOHHYIO CTOMMOCTH
MIEPEBO3KHU.

[Iporecc UMUTAIIMK MOKET OBITH OCTAHOBJICH IOJIB30BATENIEM PO PaMMBI JIJIsl IPOCMOTpa
napamMeTpoB OOBEKTOB:

Jloxoxa TpaHCareHCTBa, B TOM YKCIIE C pa30MBKOI MO BUAAM TPAHCIIOPTA U TOPOJaM.

Cpennee BpeMsi JOCTaBKH T'py3a, B TOM 4YHCIe ¢ pa30MBKOIl MO BHJaM TpaHCIOpTa U
ropojiam.

[ToTepu, cBsi3aHHBIE C TUIOXOM MOTOJI0M.

[ToTepwu, cBsI3aHHBIE C aBApUWHOCTHIO, B TOM YHUCIIE ¢ Pa30MBKOM MO BUIaM TPAHCIIOPTA U
0 BHJIaM JOPOT.

Jloxo1 Ha TOHHO-KUJIOMETP CKOPOCTHBIX MarucTpajeili B CpaBHEHUM C TAKUM K€ J10XOJ] Ha
OOBIYHBIX JJOPOTax.

Cnucok HUCHOJHSAEMBIX 3aKa30B C BO3MOXHOCTb COPTUPOBKHM [0 TOpoAaM, BHJaM
TPaAHCIIOPTa, CTOUMOCTH MEPEBO3KHU.

Cnucok 3aJepKMBAaEMbIX 3aKa30B B CBSI3H C IUIOXOU MOTOOM.

(Pa3paboTath U pealn30BaTh KJIACChl, KOTOPBIC SIBISIFOTCS OCHOBHBIMH B 3afaHuu. J{is
c/1a4yM 1abopaTopHON paboTH HEOOXOAUMO CO3/IaTh IPOEKT, B KOTOPOM J€MOHCTpUpYeETcs paboTa
O0OBEKTOB  CO3MAaHHBIX KiaccoB. JIOMKHBI OBITH  MPOJEMOHCTPUPOBAHBI  BBINOJIHEHUE
KOHCTPYKTOpA, BCEX JOCTYIHBIX METO/I0B U IECTPYKTOPA. )

30. Knacc /Ipobnoe uucino co 3HakoM (Fractions). Uucimo 10mKHO OBITH MPEICTaBICHO
JBYMS TTOJISIMU: 1I€J1ast 9acTh - JUTMHHOE IEJI0E CO 3HAKOM, ApoOHas 4acTh - 0€33HAKOBOE KOPOTKOE
nenoe. PeanuzoBaTh apudmMeTrnyeckue oOmepanuyd CIOXKEHHs, BBIUMTAHUS, YMHOXEHUS U
orepanuu cpaBHeHHA. B pyHKIMM main MpOBEPUTH 3TH METO/IBI.

31. Knacc Jlempbrum mns pabOThl C JIGHEKHBIMH CyMMaMH. YHCIO JOJDKHO OBIThH
IpeCTaBICHO ABYMS MOJSAMHU: ThIa long 1yt pyOueit u Tuma unsigned char - muis koneek. J[pobnas
4acTh (KOTEHKM) TIPH BBIBOJIE HA DKpaH JIOJDKHA OBITH OTACIICHA OT IIEJION YacTd 3arsiTOM.
PeanusoBaTh ciokeHue, BBIYMTAHUE, JAEJICHHE CYMM, JIEJI€HHE CyMMbl Ha JpOoOHOE YHuCIIO,
YMHOKEHHUE Ha APOOHOE YHCIIO U ollepalui cpaBHeHUA. B GyHKIIMU main MpoBepUTH 3TH METOIBI.

32. Knacc PaBHoOoOuHast Tpamerus, 4YJI€Hbl Kiacca: KOOpPIMHATBI 4-X TOYeK.
[IpenycMoTpeTh B Kilacce KOHCTPYKTOP M METO/IbI: TIPOBEPKA, SIBJIIETCS JIM (pUrypa paBHOOOUHOU
Tparielyeii; BEIYMCIEHUS ¥ BbIBO/IA CBEACHUH O (puUrype: JUIMHBI CTOPOH, NEPUMETP, IUIoab. B
GbYHKIIMM main IpoJAeMOHCTPUPOBATh paboTy ¢ KiaccoM: JaHo N Tpareuui, HalTH KOJIHUYeCTBO
Tparenuii, y KOTOpbIX IUIOIaAb OOJIbIIe CpeIHEH MIIoMa Iu.

33. Omnwucarp 6a3oBbiii kinacc Ctpoka. OOs3aTenbHble Mois Kiacca: ykazarenb pChar
XPaHUT aJIpec AMHAMUYECKHU BBIJACICHHON MaMATH JIJISl Pa3MELIEHUsI CHMBOJIOB CTPOKH;

3HaYeHue Tura word XpaHWT JUIMHY CTPOKH B OalTax.

PeanuzoBaTh 00s13aTeIbHBIE METO/IBI CIICAYIOLIETO HA3HAUYCHUS:

-KOHCTPYKTOp 6€3 mapameTpoB;

-KOHCTPYKTOp, NPUHHUMAIONIMNA B KAyeCTBE MapaMeTpa CTPOKOBBIA JHUTepal; I
KOHCTPYKTOp, IPUHUMAIOLIUI B KaUeCTBE NapaMeTpa CUMBOJ;

-METOJ MOIY4YEHHUsI JUIMHBI CTPOKHU;

-METOJ] OYHCTKH CTPOKH (IeJIaeT CTPOKY MyCTOM);

-JIECTPYKTOD.

Omnncate npon3BoaHbIN 0T Ctpoka kitace KommiekcHoe 4ncio.

CTpoku JaHHOTO Kiacca JOJDKHBI COCTOATH |U3 JIBYX IMOJIEH pa3/eIOuHBIX CUMBOJIOM 1.
IlepBoe mone 3amaeT 3HaYECHHE NEUCTBUTEIBHOW YAaCTH YHUCIA, @ BTOPOE - 3HAYEHUE MHHUMOIA.
Kaxnoe u3 moseit MOXXET colep’KaTh TOJIBKO CHMBOJIBI JECATUYHBIX UMD U CUMBOIBI - U +,
onpezensoomye 3Hak ynciaa. CUMBOJBI - WK + MOTYT HaXOJUTHCS TOJIBKO B MEPBON MO3ULIUU
qycia, IPUYEM CHUMBOJI + MOXET OTCYTCTBOBaTb, B JTOM Clly4ae YHCIO CUHMTAETCA
MOJIOKUTENbHBIM. ECITi B cocTaBe MHUIMATU3UPYIOIIEH CTPOKU OYJIET BCTPEUEH 000N CUMBOIL,
OTJIMYHBIA OT JIOMyCTUMBIX, 0OBEKT Kiacca KomriekcHOe 4Hceio JOMKEeH MPUHUMATh HYJIEBOE
sHauenue. [Ipumepsr ctpok: 33112, -7U00, +51-21.



st knacca KoMIuIeKCHOE 9HCII0 ONPEaesIuTh CIeIYIOIINEe METOIBI:

-TIpOBEpKa Ha PaBEHCTBO;

-CIIOKEHHE YHCEIT;

-YMHO)KEHHE YHCell.

Hanwmcars TecToByIO mporpaMMy, KOTopas A€MOHCTPHPYET paboTy METOA0B 06a30BOro u
HPOU3BOIHOTO KJIACCOB.

Omnwucare mabnoHHBIH Kiace List ams pa®oThl ¢ OJHOHANPABICHHBIMH CHHCKAMU B
JMHAMHYECKON MaMATH.

Hns o0bexToB Kilacca List ompenenuTh oOmnepanud MPOBEPKH CHUCKa Ha IIyCTOTY,
N00aBJICHUS JIEMEHTA B HAYaTO CIIMCKA, B KOHEIl CITUCKA, TI0/ICYET YHCIIa BXOXK/ICHHH 3JIEeMEHTa B
CIIMCOK, yJJaJICHHE 3JIEMEHTA U3 CIHCKA.

[TponemoHCTpHpOBaTh paboTy C MAOIOHHBIM KIIACCOM ISl CIIMCKA C LIEIBIMU YJIEMEHTaMH
U C 3JIEMEHTaMHU-CTPOKAMU.

5-1i cemecmp

1. B nupekTopuu jexaT BXOJHBIE TEKCTOBBIC (Daiiyibl, MPOMMEHOBAHHBIE CIEAYIOIIUM
obpazom: in_<N>.dat, rme N - HaTypanbHOe umcno. Kaxenii ¢aiii cocTOuT U3 IByX CTpPOK. B
MEepPBOI CTPOKE - YKCiI0, 0003HAUaKoIIee ACHCTBHE, a BO BTOPOU - YKCIa C IJIABAIOIICH TOYKOM,
pa3zesieHHbIC TPOOEIIOM.

JIeficTBUSI MOTYT OBITH CIICTYIOITUMHU:

1 - cnoxxenue

2 - YMHOXKEHHUE

3 - cyMMa KBaJIpaToB

HeobxonuMo HamucaTh MHOTONOTOYHOE NPUIIOKEHUE, KOTOPOE BBHIMOJIHUT TpeOyeMble
JeMCTBUSL HAJ YUCIAaMU M CyMMY pe3yibTaToB 3amuiieT B (aiin out.dat. Haspanue paboueit
JUPEKTOPUH TepelaeTcs B BUAE apryMeHTa paboueil cTpoku. B peanusaiuu npuBeTcTBYyeTCS
UCTIONIb30BaHUE MOTUMOpPGHU3MA U TATTEPHOB MPOCKTHPOBAHUSI.

2. PazpaboraiiTe = MHOTOMOTOYHOE  TPHUJIOKECHHWE,  BBIMOJHSIONIEE  BBIYUCICHUE
npousBenenus Matpurl A (mxn) u B (nxk). Dnements! cij matpuisl npousBeaecaus C = AxB
BBIYUCIISTIOTCS MTAPaJUIEITBHO P OJJHOTUITHBIME TOTOKaMH. Eci HEKOTOPBIH MOTOK YK€ BHIYHCIISIET
aneMeHT cij Matpuilsl C, TO CIeAyOMNN TPUCTYHAONINKA K BEIYUCICHUIO MIOTOK BBIOUpAET s
pacudeTta snemeHT cij+1, ecnu j<k, u ci+1k, ecnu j=k. BbITIOJIHMB BEIYUCIICHUE DJIEMEHTA MATPHUIIbI-
NPOM3BEACHNUS, IOTOK MPOBEPSET, HET JIM DJIEMEHTa, KOTOPbIA elle He paccuuThiBaercsa. Eciu
TaKOM JJIEMEHT €CTh, TO TMPUCTYNMaeT K €ero pacuery. B MpOTUBHOM ciy4yae OTIpaBIsSeT
(ToJIb30BaTENBCKOE) COOOIIEHWE O 3aBEPLICHUM CBOEW pPabOThl M NPUOCTAHABIMBAET CBOE
BBIMIOJIHEHHUE. [ JIaBHBIA TMOTOK, MOJYYHB COOOUICHMSI O 3aBEpIIEHUH BBIYMCIEHUH OT BCEX
MOTOKOB, BEIBOJIUT PE3YJIBTAT HA OKPaH U 3ayCKaeT MOTOK, 3aMHUCHIBAIONINI pe3yabTaT B KOHEI
daiina-nmporokona. B KakmoM TOTOKe MODKHA OBITH 3a/IepKKa B BBITTOJTHEHUH BBIYMCICHUHN
(4TOOBI 1aTh BO3MOXKHOCTH IOpaboTaTh BceM MoTokaMm). CHHXpOHHU3AIMIO TOTOKOB MEKIY COO0M
OpraHu3yHTe Yepe3 KPUTUUECKYIO CEKIIMIO MU MBIOTEKC.

3. 3amaya B tepmuHax C++. Ilpm Haxarum kHomku "Start" nuanoroBoe NpUIIOKEHUE
3alyCcKaeT KOHCOJIbHOE npuiiokeHue. [locneayromue Haxxatust KHONKH '"Start" 1OJKHBI TPUBECTH
K CO3JJaHUIO B KOHCOJILHOM TPUJIOKEHUH N HOBBIX pabOYNX MOTOKOB, Tie N - 3HaUeHUE U3 MO
C YHCJIOBBIM CUETYHKOM.

Haxatne xnHomku "Stop" IOMKHO NPUBECTHM K 3aKPBITHUIO IOCIEIHETO CO3JaHHOIO
paboyero MoToka B KOHCOJIbHOM MPUJIOKEHUH, a B CIIy4yae OTCYTCTBUS pabOYUX MOTOKOB - K €r0
3aBepiieHuI0. KOHCONbHOE MPHUIOKEHHE TaKKe JOJDKHO 3aBEPIIUTHCS U TPH 3aBEPILCHUH
JIUaoroBoro. JluamoroBoe MpHIOKEHUE JOJDKHO OTCIEXKHBATh, 3aKpbUl JIM TOJIb30BaTelb
KOHCOJIPHOE IPUJIOKEHUE caMoCToATeNbHO. Clenyromiee Nociae 3aKpbITUS KOHCOJIM Ha)kKaThe
"Start" BO30OHOBIISIET paOOUMIA IIUKIT.

6-1i cemecmp



[Tocne 3amycka KOHCOJIM BBINMAJAIOUIMNA CIHCOK COAEPKUT CTpoku "Bce motoku" u
"I'maBHBIN TOTOK", IO MEpe CO3AaHMS HOBBIX MOTOKOB B HETO JOOABIISIOTCS CTPOKH, COJIEPIKaIIHe
uX HoMepa (pazymeeTcs, MpH yAAJEHUU MMOTOKOB YAANSIOTCA U COOTBETCTBYIOIIME UM CTPOKH).
KoppekTtupoBka  BbIIAAAIOUIErO  CHUCKA  OCYIIECTBISETCA  JIMIIb  [OCJIE  IMOJy4YEHUs
MOJITBEPKJIEHUSI OT KOHCOJIU 00 YCIIEIIHOM CO3/1aHUU TOTOKOB.

B3aumoneiicTBue MeXIy NPUIOKCHUSIMH pPEaTH30BaTh C IMOMOIIBI0 OOBEKTOB spa
"coOnITHA" (events).

Jlo6GaBuTh B PUIIOKEHUS TIepenady uHpopmanuu ¢ ToMoIIbio (aiina, oToOpaxkaeMoro B
naMath (memory mapped file). PeanmuzoBaTh TpaHCTOpTHBIE (PYHKIIMHM B BHJE JUHAMUYCCKU
HOJKITF0YaeMOl OMOJINOTEKN C HESIBHOM 3arpy3KOii.

[Ipn Haxkatum kHONKH "Send" nMamOroBOE MPUIIOKEHHE IMEPEChUIACT KOHCOJU TEKCT,
BBEJICHHBIN B T0JIe BBOJA. BhImamaromuii Ciucok 3ajaeT moTok-ajapecar. [Ipu BeIOOpe CTpOKH
"Bce moToku" cooOIIeHHE OTIPABIIAECTCS BCEM MOTOKAM, KX bl IIOTOK CYUTHIBAET HH(POPMAIIUIO
HE3aBUCUMO.

['maBHBII MOTOK BBIBOJIUT MOJYYEHHBIN TEKCT Ha CTaHAAPTHBINA BIBOJ (stdout), paboune
MOTOKHA CO3JIal0T TEKCTOBBIE (Dalbl ¢ UMEHAMH <CBOW HOMEp>.txt M JOMUCBHIBAIOT B HHX
nojsyuyeHHbld TekcT. Daiin, oroOpakaeMmblii B MaMATh, 3alUIIAETCI OT COBMECTHOIO
MCIIOJIb30BAHUS C ITOMOIIbIO0 00BEKTa CHHXPOHHU3ALUN muteX.

Bce neiicTBus noaTBEPKAAIOTCS COOOIIEHUSIMU OT KOHCOJIH.

HavanbHas mapannenbHas nmporpamma (medath WACHTH(QHUKATOPOB MPOIECCOB) - 3aIyCK
(JoxanbHBIN, pacnpezneneHHblii). OleHKa BPEMEHH BBIIIOJHEHHS MMPOTrPaMMBbl, CHHXPOHHU3AIMS,
KOJUICKTUBHBIE OTIEPALIUH.

YucneHHOE UHTErPUPOBAHKE- CO3/JaHIe IPOEKTa Ha OCHOBE FOTOBOT'O MCXOJHOIO TEKCTa
IIPOrpaMMBbl, HACTPOMKA ONIUHI, KOMIIUJIALUSA, 3aITYCK.

CkansipHO€ TTPOU3BEICHNE BEKTOPOB.

YMHOKEHHE MaTpHIl, ICHTOUHBIH aIrOPUTM (CAaMOCTOSITENIFHOE 3a/1aHue 2).

YMHOXEHHE MaTpull, OJIOYHBIE CXEMBbI pacrpeiaesieHus AaHHbIX (anroputmbl Dokca u
Kennona).

YMHOKeHHEe MaTpHI] ITpH 6JIOUHOM crioco0e pacnpesenenus AanHbix" (anroputmsl Gokca
u KenHoHa): cxema peanu3allid, TeOpeThdecKkas oleHKa 3()()EeKTHBHOCTH, BBIYUCIUTEIHHBIE
SKCTICPUMEHTHI.

CkansspHoe mpow3BeJeHHE BEKTOPOB. [NobOanbHBIE U JIOKATbHBIE JaHHBIE IMOTOKOB.
Kputnueckne cexiuu qocTymna K pazensieMbiM JaHHbIM. CHHXpOHU3AIIHSL.

YMHOXKEHHE  MaTpull (BapWaHThl  pacrapajUleliBaHWsl  BIOKEHHBIX  ITUKJIOB,
CaMOCTOSITEJIbHOE 3a/IaHHE 3).

[MapannenbHasi COPTUPOBKA: alTOPUTMBI IMTy3bIPEKOBOW COPTUPOBKH, copTupoBkH Lllemna
1 OBICTPOI COPTUPOBKH (BBHIMIOTHEHNE 33/IaHUS TT0]] PYKOBOJICTBOM TIPETIOIaBATEIs).

3anmaun 06paboTKu Tpad)oB: MOCTPOCHHE MUHUMAIBLHOTO OXBATHIBAIOIIIETO JIEPEBA, TIOUCK
KpaT4yalImx MmyTen.

3ayeTHO-IK3aMeHALMOHHbIC MATEPUAJIbI VISl IPOMEKYTOYHOM aTTecTAlMHU (3a4eT)
1-11 cemecmp
Jlnst momydeHuss HeoOXOAMMOW CyMMBI 0ajllIOB HEOOXOIMMO PEIIUTh WHIAMBUAYaTbHBIE
3a/laHus 1O CIEAYIONINM TeMaM (7Sl KaXI0H TeMbl YKa3aHO KOJMYeCTBO 0aJlioB 3a 3aJaHue):
1. OyHKIUU anreOphl TOTUKH, YCIOBHBIN onepaTop. (15 6anmoB)
Crucku. (15 6amnoB)
[TocnenoBarensHoCTH. (15 GamioB)
Oynkuuu 1 pexypeus. (15 6amio)
Maccussbl. (15 6anioB)
Coprtuposku. (20 6aioB)

AN

2-u cemecmp



Jliis monmydeHuss HeOOXOAMMON CYMMBI 0aJIJIOB HEOOXOIUMO PEIIUTh WHIWBHUIYaTbHBIC
3aJJaHus 10 CIEIYIOIMIMM TeMaM (IS K10 TeMbl yKa3aHO KOJIMYECTBO OaJJIOB 3a 331aHUE):
1. Pa6ora co crpokamu. (15 6amnoB)
O6paboTka 3ampocoB JyTsi TEKCTOB (15 6aoB)
Coznanue coOcTBeHHBIX MOayJIei. (20 6amioB)
®aiinbr. (15 6amtoB)
bubmuoteka Matplotlib. @ynkimu ogHON iepeMeHHoM. (15 6amioB)
bubnuotexa Matplotlib. ®ynkiuu n1Byx nepemeHHbIX. (15 6amoB)
3-1i cemecmp
Jlis monmydeHuss HEOOXOAUMON CyMMbI 0aJljIoOB HEOOXOIUMO PEIIUTh HHIWBUIYaJbHBIC
3aaHus [0 CIIETYIONUM TeMaM (IJIsl KaKJ01 TeMbl YKa3aHO KOJIMYECTBO OAJJIOB 32 3aJjaHue):
1. Marpuunsie ¥ BeKTOpHBIE orepaiuu. (20 6ayoB)
PaGora ¢ BpemenHbIME psinamu (15 6aiioB)
O6paboTka n3obpaxkeHuit u Texcra (20 6ayIoB)
Pabora ¢ maradpeitmamu. (20 6amioB)
Buszyanuzanus nannsix. (15 6amioB)
4-1i cemecmp
Jlig momyyeHus 3ayeta HEOOXOJUMO TMOJATOTOBUTH 2 WHIMBUIYAJIbHBIX IPOEKTa C
UCTIOJIb30BaHUEM BCEX OCHOBHBIX BO3MOKHOCTEH 00BEKTHO-OPUEHTHPOBAHHOTO
nporpaMMupoBanus (45 6aIoB 3a MOJHOCTHIO TOTOBBII MPOEKT).
5-1i cemecmp
Jig momyyeHus 3ayeta HEOOXOJUMO TMOJATOTOBUTH 2 WHIMBUIYAJIbHBIX IPOEKTa C
MCIIOJIb30BaHUEM TTapaslIeIbHBIX BBIYUCICHUH (45 0aTOB 3@ MOJTHOCTHIO TOTOBBIN MTPOEKT).
6-1i cemecmp
Jis monydyeHWs 3adeTa HEOOXOJUMO TOJATOTOBHTH 2 HHIWBUIYAIbHBIX IPOEKTA C
HCIIOJIb30BaHUEM PACIIpEIETICHHBIX BbIUMCIECHUH (45 0aIOB 3a MOJIHOCTHIO TOTOBBINA MTPOEKT).

SARNANE I e

ol

Kpurtepun oueHuBaHus pe3yJabTaTOB 00y4YeHHs
Kpumepuu oyenusanus no savemy:

3ayeTbl MO JUCLUUIUIMHE TMpecleayloT LeNb OLEHUTh pPabdoTy CTyIeHTa 3a Kypc,
MOJly4Y€HHUE TEOPETUYECKUX U TMPAKTUYECKUX 3HAHUU, MX MPOUYHOCTb, PA3BUTHE TBOPUYECKOTO
MBILUIEHUs, NPUOOpPETEHHE HABBIKOB CAMOCTOATENBbHOM paboThl, yMEHHE NPUMEHAThH
MOJTyYEHHBIE 3HAHUS [T pEIICHUS TPAKTUUYECKUX 3a]1a4.

OneHuBaHue YypOBHS OCBOEHHS AUCLMILIMHBI OCHOBBIBAETCS HAa KAUECTBE BBIIOJIHEHUS
CTYJIEHTOM 3a/lay 3a CEeMEeCTp, WHIMBUAYAJIbHOIO 3a/laHus / MPOEKTa M OTBETOB Ha BOMPOCHI
3ayeTa. 3a peleHne Kax10ro HHANBUYaIbHOTO 3a/IaHus JaeTCsl KOJMUYECTBO OaioB, yKa3aHHOE
B pazzene «3aueTHO-7K3aMEHAIMOHHbIE MaTepUalbl JIJIsl MPOMEKYTOYHON aTTecTaluu (3a4eT)y.
Ecin cTyneHT mnpenocTaBisieT MpOrpaMMy, KOTOpass MMEET HEJOYEThl, TO €CTh IPOXOIUT
OONBIIMHCTBO TECTOB, HO HE BCE, TO CHUMAaETCA oT 1 10 5 0aios.

«3auTeHo»: cTyAeHT HaOpan 80 OamioB M Oosee; CTYAEHT BIAJAEET TEOPETHUECKUMHU
3HAHUSMHU TI0 JAHHOMY pazlielly W pelni BCe WHAMBHIyaJIbHbIE 3aJaud U WHIUBUAYaTbHbIE
3a/1aHusl.

«HE 3a4TEHO»: CTyJeHT HaOpan meHee 80 OamioB; Marepual HE YCBOEH WM YCBOEH
YaCTUYHO.

Kpome Toro, 3a 0TBETHI Ha BOIIPOCHI Ha 3aueTe AaeTcs a0 20 6amios.

0 OanyoB: HETMOHMMAaHUE CYUIHOCTH HM3JIaraeMbIX BOIPOCOB, IpyObIe OIIMOKH B OTBETE,
HEYBEPEHHBIE U HETOUHBIE OTBETHI HA JJOMOJHUTEIbHBIC BOIIPOCHI.

0-10 GayyoB: 3HaHME M TOHUMAaHHWE OCHOBHBIX BOIPOCOB MPOrPaMMBbI, CTYJCHT yKa3aj
HalpaBJIeHUE pPEUICHHUs HMHAUBHMIYaJbHOM 3aJjaud; YacTUYHO OTBETHJI Ha JBa BOIpOCa WU
JIOCTAaTOYHO IMOJIHO OTBETHJI XOTs ObI HA OJMH BOIIPOC.



11-15 GannoB: TBEpABIE M TOCTATOYHO MOJHBIC 3HAHUS BCETO MPOTrPaMMHOI0 MaTepuana,
HOCJIeI0BAaTENNbHbIE, IMpPaBUWIbHbIE, KOHKPETHBIE OTBETHl Ha IIOCTABJICHHBIE BOMNPOCH MpHU
CBOOOJTHOM pearupoOBaHUU Ha 3aMEUYaHMs 110 OTAEIBHBIM BOIIPOCAM; TOCTATOYHO MOJTHO OTBETHII
Ha JIBa BOIIpOCa.

16-20 GamnoB: ray0OKHE HCUEpIIBIBAIOIIME 3HAHUS BCETO MPOrpaMMHOIO MaTepuana,
JIOTMYECKH MOCII€0BATENbHbIE, T0JIHbIE, TPAMMATHYECKU IPAaBUIIbHBIE U KOHKPETHBIE OTBETHI HA
BOIIPOCBI.

OneHouHble cpeacTBa Ul MHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3/I0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAUBUIYATBHBIX ICUXO()U3UYECKIX 0COOEHHOCTEM.

— IIpY He0OXOAMMOCTH UHBAIMJAM U JINLIAM C OTPAaHUYE€HHBIMU BO3MOKHOCTSIMH 3/J0POBbS
IIPEIOCTABIIAETCS AOIOJHUTEIBHOE BpEMs JUIsl IOATOTOBKH OTBETA HA HK3aMEHE;

— IIpYU IPOBEIEHUH IPOLETYPhl OLIEHUBAHUS PE3YJIbTATOB 00YUYEHUS MHBAINUIOB U JIULL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbsl NIPEAYCMATPUBAETCA UCIIOJIb30BAHUE TEXHUUECKHUX
CPEICTB, HEOOXOIUMBIX UM B CBSI3U C UX MH/AUBUIYAIbHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH ISl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS
U MHBAJIUAOB IpoLESypa OLEHMBAHUSA PE3yJbTaTOB OOYyYEHUS IO JUCLUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Iponenypa oueHuBaHUs PE3yIbTaTOB OOyUEHHs] MHBAIMJOB U JIUI C OrPAHUYECHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsl 10 AMCLMILIMHE (MOAYJIIO) IPEAYCMAaTPUBAET IIPEIOCTABIICHUE
uHpopmauuu B (opMmax, aJANTUPOBAHHBIX K OIPAaHMYEHHUSM HX 370POBbS U BOCIPHITUSA
UHpOpPMALIUK:

Jlnist L ¢ HapyIIEeHUsIMU 3pCHUS:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOI'0 TIOKYMEHTA.

JUig 1 ¢ HapyLIEeHUsIMU CITyXa:

— B IIe4aTHOU opme,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

Jlis 1 ¢ HapyIeHUsIMH OIIOPHO-JIBUTaTEILHOTO armapara:

— B I1e4aTHOM (opme,

— B hopMe 3JIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TIepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaromuxcs.

5. IlepedyeHb yueOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil

5.1. YueOnas aureparypa

1. Oxkynos, C. M. IlporpammupoBanue B anropurmax: yaeonoe nocooue / C. M. OkyoB.
— 7-e m3n. — Mocksa: Jlaboparopus 3nanuii, 2021. — 386 ¢. — ISBN 978-5-93208-521-9. —
Texct:  snexTpoHHbI /  JlaHb:  2nmeKTpoHHO-OmOmuoreunas  cuctema. —  URL:
https://e.lanbook.com/book/172252

2. Okynos, C. M. Anroputmbl 00paboTku cTpok: yuebnoe nocodue / C. M. OkynoB. — 4-
e m31. — Mocksa: Jlabopatopus 3aanmii, 2020. — 258 ¢. — ISBN 978-5-00101-658-8. — Texkcr:
AIIEKTPOHHBIH // Jlanb: AIIEKTPOHHO-ONOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/135553

3. ®enopos, J. 0. IIporpammupoBanue Ha si3bIKe BBHICOKOTO YpoBHsS Python: yueOGHoe
nocobue s By3oB / JI. FO. ®enopoB. — 3-e uzg., nmepepad. u pon. — Mocksa: M3marenbcTBo
FOpaiit, 2021. — 210 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-14638-7. — Tekcr:
anextporHsiid // DbC FOpaiT [caiit]. — URL: https://urait.ru/bcode/478098

4. 3pikoB, C. B. IIporpammupoBanue. yHKIIMOHATBHBIN MOIXO0: YU€OHHUK U MPAKTHKYM
st By30B / C. B. 3p1ikoB. — MockBa: U3parensctBo Opaiit, 2021. — 164 c. — (Bricmiee
obpazoBanue). — [SBN 978-5-534-00844-9. — Texkcr: anextponnsrii // DbC FOpaiir [caiit]. —
URL: https://urait.ru/bcode/470387



https://e.lanbook.com/book/172252
https://e.lanbook.com/book/135553
https://urait.ru/bcode/478098
https://urait.ru/bcode/470387

5. 3sikoB, C. B. IIporpammupoBanue. OObeKTHO-OPUEHTUPOBAHHBIHN MOAX0/: YICOHHUK U
npaktukyMm s By30B / C. B. 3eikoB. — Mocka: U3marensctBo FOpaiit, 2021. — 155 ¢. —
(Beicmiee obpaszoBanue). — ISBN 978-5-534-00850-0. — Texkcr: anekrponssiit // DbC KOpait
[caiiT]. — URL: https://urait.ru/bcode/470281

5.2. llepuoauyeckas Jureparypa

5.3. UnTepHeT-pecypchbl, B TOM 4HCJIe COBpeMeHHble MNpodeccHOHAIbHBbIE 0a3bl
JAHHBIX U MHGOPMALHOHHBIE CIIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0UbIMoTeuYHbIe cucTeMbl (IBC):

1. DBC «FOPAMT) https://urait.ru/

2. DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVIH» www.biblioclub.ru

3. ObC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnans! uznarenscta Wiley https://onlinelibrary.wiley.com/

Hayunast snexkrponnas 6ubnuorexa (HOb) http://www.elibrary.ru/

"Jlexktropuym TB" http://www.lektorium.tv/

VYuusepcurerckas napopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

NSk W=

HNudopmanuoHHble CIPABOYHBIE CHCTEMBI:
1. Koncynprant Ilimtoc - cripaBodHast mpaBoBasi CUCTEMa (JIOCTYTI TI0 JIOKAJIbHOM CETH ¢
KOMIIBIOTEPOB OMOITHUOTEKH )

Pecypchl ¢cBOOOIHOTO 0CTYNA:
1. KubepJlenunka (http://cyberleninka.ru/);
2. Kypco Beaymux By30B Poccun" http://www.openedu.ru/;
3. Hudopmanmonnas cucrema "EfanHoe okHO JocTyna K 00pa3oBaTeibHbIM pecypcam”
http://window.edu.ru/;
4. OHIIalH-KYPCHI B CepTU(HUKATHI OT BEAYINUX By30B MUpa https://ru.coursera.org/.

Co0cTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTeIbHbIe U HHPOPMAIIMOHHbIE PeCyPChI

KyoI'Y:

1. Cpena MOAYJTBHOTO JUHAMUYECKOTO 00yueHus http://moodle.kubsu.ru

2. ba3za y4eOHBIX IJIaHOB, Y4€OHO-METOINYECKUX KOMIUIEKCOB, MyOIUKaIMi U KOH(pe-
penuwmii http://mschool.kubsu.ru/

3. bubanorexa nH(pOPMAIIMOHHBIX pecypcoB Kadeapbl MHOOPMAIIMOHHBIX 00pa3oBa-
TeIbHBIX TexHoJorui http://mschool.kubsu.ru;

4. DOnexktpoHHbIN apxuB JokymMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa3oBaTeNbHbIE pecypchl Kadeapbl HHPOPMAIIMOHHBIX CUCTEM U TEX-
Hojioruii B obpazoBanuu KyOI'Y u Hayuno-meroguueckoro xypHaia "LLHKOJIBHBIE T'OJlbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKazaHus 1J1s1 00y4arOmUXCsH M0 0CBOCHHIO TUCUMUIIJIMHBI (MO1YJIA)

— Obwue pekomeHoayuu no camoCmosmenbHou pabome 00Y4aArOUUXCA.

Camocmosmenvuas paboma o00y4AIOWUXCS  bINOJHAEMCA NO  3A0AHUI0 U Npu
Memoou4eckomM pyKogoocmee npenooasameis, HO 6e3 e20 HenocpeoCmeeHHO20 YUaACMUA.
Camocmosmenvhas paboma noopazoensiemcsi Ha CamoCmosmenvHyo pabomy Ha ayOUumopHbuIX
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3aHAMUAX U HA 6HeayOumopuylo camocmosmenvhylo pabomy. CamocmoamenvHas paboma
obyuarowuxcs 6KIOYaem Kak NOJHOCMbIO CAMOCMOSMENbHOE O0CB80eHUe OMOEIbHbIX MeM
(pazoenos) oucyuniumvl, maxk u npopabomky mem (Pazoenos), 0C6aAUBAEMbIX 60 6pPeMs
ayoumopHou pabomvl. Bo 6pemsi camocmosmenvHOU pabomuvl oOyuarowuecs uUmMaom u
KOHCHEKMUPYIOm YUeOHYIO, HAYYHYIO U CHPAGOYHYIO JUMEPAmypy, 6blNOIHAIM 3A0AHUS,
HANpAasieHHble HA 3aKpenjienue 3HAHUL U OmpadomKy YMeHUll U HABbIKO8, 20MOGAMCS K
meKywemy u npoMedHCymo4HOMy KOHMPOII0 N0 OUCYUNTUHE.

Opeanusayus  camocmosmenvHoOu  pabomel  00YUAIOWUXCS — PelaMeHMUPYemcsl
HOPMAMUBHBIMU ~ OOKYMEHMAamMu, Y4eOHO-MemoOuyeckou Jaumepamypol u 31eKmpOHHbIMU
00pa308amMeNbHLIMU PECYPCamUl, GKII0UASL:

Ilopadox opeanuzayuu u ocywecmeieHuss 006pa308amenvHol 0essmeIbHOCmU  No
00pa306aMeNbHLIM  NPOSPAMMAM  BbICUIE20 00PA308aHUS — NpoOpaMMam bakalaspuama,
npocpamMmam  cneyuanumemad, — NpoOSpAMMAM — Maucmpamypvl — (Vmeepi#coeH — NpUKa3oMm
Munucmepcmea obpazosanus u Hayku Poccutickou @edepayuu om 5 anpens 2017 2o0a Ne301).

Tucomo Munucmepcmaa obpazosanust Poccutickoii @edepayuu Nel4-55-996un/15 om 27
Hosops 2002 2. "O6 axmusuzayuu camocmosmenbHol pabomol CmyO0eHmos GblCULUX YUeOHbIX
3asedenul”.

Tonoocenue o camocmosimenvrHou pabome cmyoenmos (ymeepacoeno npuxazom Ne 272
KyoI'V om 03 mapma 2016 2.).

B ocBoeHMM MUCHUIUIMHBI MHBATUAAMH U JIUIAMHU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3I0pPOBBSl  OOJIBIIIOEC 3HAUCHUE WMEET WHIWBHIyalbHas ydeOHas pabora (KOHCYIbTAIlUU) —
JIOTIOJTHUTEIHLHOE pa3bsiICHEHNE Y4eOHOT0 MaTepHara.

NupuBuayanbHble KOHCYJIBTAIMM IO MPEIMETY SIBIISIIOTCS BaKHBIM  (DaKTOPOM,
CIOCOOCTBYIOIUM HHIUBUyaTU3allii O0YUEHHUS U YCTAaHOBJICHUIO BOCIIUTATEIILHOTO KOHTAKTA
MEXIy TIpernojaBaTelieM W OOYYarolIMMCS WHBAIHIOM WA JIUIOM C OrPAaHWYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTrepuajibHO-TeXHHYECKOe ofecredeHne o JUCHUIInHe (MOAYJI10)

HaI/IMCHOBaHI/Ie CIICIIMAJIBHBIX OCHaH_[eHHOCTB CIICILIHUAJIBHBIX HepequL JIMOCH3UOHHOT' O
MOMEIIEHHH MTOMEIEHHH MPOTrPaMMHOT0 00€CIIeYeHHUS
VYueOHble ayJMTOPHU Uit | MebOenb: yueOHas Mebenb Microsoft Windows
MPOBE/ICHUS 3aHSATHI JIEKIIHOHHOTO ) .
S TexHU4eCKue cpeicTBa OOYUCHUS: Microsoft Office Professional Plus
9KpaH, IPOEKTOP, KOMIBIOTED
VueOHble ayIUTOpUn st | MeOenb: yueOHas mebelb
MPOBEICHUS 3aHATHIA

CCMHUHAPCKOT'0 TUIld, I'PYHIIOBBIX U
WHAWBUIYaJIbHBIX KOHCyHBTaHHﬁ,
TEKYUICTO KOHTPOJIA n
HpOMe)KyTO‘IHOﬁ aTTeCTallu

Jns  camMocTosATeNbHOW  paboThl  OOYyYaIOUIMXCS  MPEAYCMOTPEHBI  MMOMELICHHUS,
YKOMIUIEKTOBAaHHBIE CIICIMATN3UPOBAHHON MeOEIbI0, OCHAIIEHHBIE KOMITBIOTEPHOH TEXHHUKOMH C
BO3MOXHOCTBIO IIOAKIOYCHUA K CCTHU «I/IHTepHeT» 1 obecrieyeHueM AO0CTyIIa B J3JICKTPOHHYIO
MH(pOpPMaIMOHHO-00pa30BaTENBHYIO CPENly YHUBEPCHUTETA.

HaumeHnoBaHue nmomenieHum s OcCHAaIIEHHOCTH TOMEIECHUN IS IlepeueHpb TULIEH3MOHHOTO
CaMOCTOSTEIIEHOW PaOOTHI CaMOCTOSATEEHOM Pa0OTHI MPOTPAaMMHOT'0 00eCTICUCHUS
00yJaromuxcs o0yJaromuxcs




[Momernienue aisi caMoCcTosATebHON | Mebenb: yueOHas meoenb
paboThl 00y4aromuxcs (YUTaTBHBINA

3a HaquOﬁ 6I/I6JII/IOTCKI/I) Komruiekr CIICHUAJIU3UPOBAHHOU

MeOeu: KOMIIBIOTEPHBIE CTOJIbI

OO6opynoBaHKe: KOMITBIOTEPHAS TEXHHKA
¢ TOAKIIOYEHHEM K HH(POPMaLHOHHO-
KOMMYHHUKAaIlMOHHOH ceTH «/HTepHeT» n
JOCTYIIOM B JNIEKTPOHHYIO
nH(OPMaIMOHHO-00pa30BaTENbHYIO

cpemy 0Opa3oBaTeNbHOI OpraHU3aLiy,

BeO-KaMepbl, KOMMYHHMKALlHOHHOE
o0opynoBaHue, obecrieunBaromee
JIOCTYI K CEeTH HHTepHeT (TMPOBOJHOE
COEqUHEHNE " OecripoBoIHOE

coearHeHue 1o TexHosorun Wi-Fi)

[TomernieHne At caMoOCTOSATEIbHON | Mebenb: yueOHas meOenb

paboTs! oOyuaromuxcst (ayx. ) .
Kommiekr CIICIUAJIU3UPOBAHHOU

MeOenu: KOMIIBIOTEPHBIC CTOJIbI

O0opynoBaHKe: KOMITBIOTEPHAS TEXHHUKA
¢ TOAKIIOYECHHEM K HH(POPMaLHOHHO-
KOMMYHHUKAIIMOHHOH ceTH «/HTepHeT» u
JOCTYIIOM B JNIEKTPOHHYIO
nH(OPMaIMOHHO-00pa30BaTENbHYIO

cpemy 00pa3oBaTeNbHOI OpraHU3alyH,

BeO-KaMepbl, KOMMYHHMKAllHOHHOE
o0opynoBaHue, obecrieunBaromee
JIOCTYI K CEeTH HHTepHeT (TMPOBOJHOE
COEUHEHNE " OecripoBOTHOE

coearHeHue o TexHosoruu Wi-Fi)




