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PaGoyvast nporpamma aucuumuimael 51.0.14 TexHonorus nporpaMMHUpOBaHUs U
pabora Ha 9JeKTPOHHO-BhUHCAHTENbHOW MammHe (OBM) cocraBineHa B
COOTBETCTBHH C (he/iepalbHbIM I'OCyJapCTBEHHBIM 00pa30BaTebHBIM CTaHAapPTOM
Beiciiero ob6pazoBanust (PI'OC BO) mo nampasnenuto nonrorosku 01.05.01
dynaaMeHTalbHbIE MAaTeMaTHKa U MEXaHUKa

i'[porpaMMy cocTaBui(1):

Iony6 M. B., 3aBenytommii kadenpoit Teopun Gpynxumii, noxrop pusuxo-
MaTeMaTHYeCKUX HayK, JOLEeHT f 7

TNOATNHUCH

Jlopomrenko O. B., nouent, kanuaar Gu3nKo-MaTeMaTUYeCKUX HayK y.

TIOAIMUCH

Pa6ouas nporpamma auctunauael 51.0.14 Texnonorus nporpaMMUpOBaHuUsL 1
paboTa Ha JIeKTPOHHO-BBIYUCIIHTENIbHOM MaHe (OBM) yTBepikaeHa Ha
3acefaHiy Kadenpsl BEIYMCIUTENFHOM MaTeMaTHKK 1 HH(POPMaTUKH
nporokon Ne 13 « 22 » . ampeins 2021 r.

3aBenyromuii Kageapoit BEIMUCIUTEIbHOM MaTeMaTHKH 1 HH()OPMaTUKH

Taiienxo C.B. P

(aMuIIHs, MHULKAIIBI ) 2 TNOAINCEH

YTBCp)KlIeHa Ha 3aC€aHuu y‘leﬁHO-MCTOIIH‘{eCKOﬁ KOMHCCHUH (balcym,TeTa
MaTeMaTHKH

nporokoa Ne 3 «_ 12 » Mast 2021 r. "
ITpencenarens YMK ¢axynsrera Imansko C.IT. l’"‘/f

< ¢ (baMHJlMﬂ, HHHULIHAJIBI MOJAIHUCEH
PeuensenTsl:

[MoasikoB A.B., kaHx. TeX. HayK, JOLEHT Kadeaps! 06opynoBaHus HEQTIHBIX U
ra3zoBbIX npoMsiciioB MHcTuTyTa HeTH, rasa u suepretuku GPI'EOY BO
«KybOaHckuii rocy1apcTBEHHbIM TEXHOJIOTHYECKUN YHHUBEPCUTET»

®owmenko C.M., karji. (pu3.-Mat. HayK, CTapIIui HayuHbIi coTpyHUK MHCTHTYTA
MareMaTHKH, Mexauuku 1 nHdopmartuku @PI'BOY BO «Kybanckuii
rOCYapCTBEHHBIH YHHBEPCHUTET»



1 Henn u 3aaa4M U3yYeHUs TUCHUINIHHBI

1.1 Leab ocBOEHUS TUCIHUTIIAHBI

[enpt0o wu3yueHUs AUCHMIUIMHBI SIBISIETCS TOJATOTOBKA B OOJACTH TMPUMEHEHHS
COBPEMEHHOM BBIYUCIUTEIBHOW TEXHUKU JUIS TMPAKTUYECKOTO pEIICHUS MPHUKIAIHBIX U
TEOPETHUECKUX MAaTEeMAaTHUYECKUX 3a7a4.

1.2 3apaun AUCHUTINHDI

— O3HAKOMHTH CTYJEHTOB C OCHOBHBIMH CTPYKTYypamMH JaHHBIX M METOJaMHU
CTPYKTYpPHOTO TPOrPaMMHPOBAHHS, COBPEMCHHBIMH WH()OPMAIIMOHHBIMA TEXHOJOTHUSAMHU U
CHUCTEeMaMH MPOTrPaMMHPOBAHHUS;

— HAYYUTh NPUMEHATH COBPEMEHHBbIC WH(M)OPMAIMOHHBIC TEXHOJIOTHH JUIS PEIICHHUS
pa3IMYHBIX 33724,

— O0OyYHTh OCHOBaM TIPOTPAMMHUPOBAHUS HA AITOPUTMUYECKUX S3BIKAX BBICOKOTO
YPOBHS;

— HAyYUTh HCIOJB30BaTh METOJBl MATEMATHUYECKOTO W  aJTOPUTMHUYECKOTO
MOJICTTUPOBAHUS MPU PEIICHUN TEOPETUYSCKUX U MPUKIATHBIX MATEMAaTUYECKUX 3a/1a4.

1.3 MecTo AUCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH NPOrpaMMbl

Hucuunnuna «TexHonoruss mporpamMmmupoBaHuss U pabotsl Ha OBM» oTHOCHTCS K
6a3oBoii yactu bioka 1 "/lucuurnimnel (Mogysan)" yueOHOTo MjiaHa.

JUia e€ ycnemHoro u3ydeHus HEOOXOAMMbI 3HAaHUS U yMEHHS, NPUOOpPETEHHbIE B
pe3yJbTaTe OCBOEHHS MIKOJIBHOTO Kypca MaTeMaTUKU U MH()OPMATHKH, a TaKKe HEKOTOPBIX
pa3zenoB MaTEMaTHYECKOI 0 aHalIn3a U alreopsl.

Wzyuenne mucuuiuimael «TexHomorum mnporpaMMupoBaHus U paboTel Ha DOBM»
MO3BOJIUT CTYJI€HTaM IIPOBOJUTH Hay4YHbIE UCCIIEAOBAaHNUS B PA3IMYHBIX 00JIACTAX MAaTEMaTUKH, a
TaKkXKe KaueCTBEHHO O(GOpMIIATH CBOM yueOHble M HayuyHble paloTbl. llonydeHHble 3HaHUA
HEOOXOAUMBI ISl M3Y4YEHHUs MOCIAEAYIOMMX aucuuiuinH, Takux kak b1.0.13 «Ywucnennsoie
Metonb», b1.0.27 «ANTropUTMBI CTaTUCTHYECKOTO aHanu3a gaHHbix», b1.B.02 «Teoperuxo-
YHCIOBble MeTonbl Kpuntorpadum», b1.B.06 «IIpaktukym Ha DBM» M mpakTHUecKH Bcex
JUCLHUIUIMH IO BBIOOPY .

1.4 IlepeyeHb MJIAHMPYeMbIX Pe3yJbTATOB O0Oy4eHHsl IO JMCHMILIMHE (MOAYJIIO0),
COOTHECEHHBIX C IUIAHUPYEeMBbIMH Pe3y/JIbTATAMH OCBOEHHS 00pPa30BaTe/JIbHOMH NPOrpaMMbl

N3yyenne naHHOW yueOHOW JAMCUMIUIMHBI HampaBieHO Ha (GOpMUPOBaHUE Y
00yyaromuxcs CIeYIONMX KOMIIETEHIIUMI:

KO}] 1 HAUMCHOBAHUEC UHUKATOPA JOCTHKCHUA PeSyJ’IBTaTBI o6yqum{ IO JUCLMIIJIMHEC
KOMIICTCHIIH

YK-1 CnocoGeH ocymiecTBJIATh KPUTHYECKHMii aHAIN3 NMPOOJEeMHBIX CUTYallMii HAa OCHOBe CHCTEMHOIO
MOJIX0/12, BLIPA0aThIBATh CTPATErHIO A CTBHI

NVYK-1.2. OcymectBuser TOHCK, OTOOp ¥ | 3HAET OCHOBHBIC MOIXOABI K aJNTOPUTMH3ALNU PEIICHUSI
CHCTEMAaTH3aLHI0 HHOOPMALUK IS ONPEeeIeHHs] | MaTeMaTHYSCKUX M IPAKTHYECKHUX 33134

JIPTCPHATHBHBIX ~ BAapHAHTOB  CTPAaTETMYECKHX | YMeeT pa3pabaThiBaTh, aHAIU3UPOBATh, aJaNTHPOBATH MU
pemieHHit B MPOOJIEMHOM  CHTyalldM M | COBEPIUEHCTBOBATH aJTOPMTMBI

000CHOBaHHMS BBIOOPa ONTUMAILHON CTPATETUH C | BiageeTr  HaBBHIKAMH — HPAKTHYECKOTO  MCIIONB30BAHHS
yueTOM HOCTaBJICHHON oeiu, PUCKOB u MaTEeMaTHYCCKUX aJITOPUTMOB

BO3MOJKHBIX TIOCIIE/ICTBHI

IIK-4 cmocoGen pa3padéaTbiBaTh MPOrpaMMHOe odecmeyeHue /sl pelleHUs] MPHUKJIAIHBIX 3a1a4 B cepe
npodgeccuoHaNbHOM AeATeIbHOCTH

WIIK-1.2. IMmeer HaBBIKM  HKCIOJb30BaHMS | 3HACT OCHOBHBIC MPHEMBI HCIIOJIb3yeMbIC MPH pa3paboTKe
COBPEMCHHBIX SI3BIKOB MPOTPAMMHUPOBAHMS Ui | MPOTPAMMHOIO OOCCIICYCHHS HAa COBPEMEHHBIX SI3BIKAX
pa3paboTKH MPOrpaMMHOTO 00ECIICUeHUS NPOrpaMMHUPOBAHUS

YMeer peanu3oBBIBaTh AITOPUTMbI C HCIOJIb30BAHUEM
COBPEMEHHBIX $I3bIKOB IPOrPaMMHUPOBAHHUS

BiiageeT HaBbIKaMU MPAKTUYECKOTO MPOrPaMMHUPOBAHHUS

OIIK-3 Cnoco0eH NMOHMMATH NPUHHUMNBI PadoThl COBPEeMEHHBLIX HH(OPMAIMOHHBIX TEXHOJIOTHI H




KOZ[ 1 HAUMCHOBAHUEC UHAUKATOPA JOCTHKCHUSA PeSyJ’ILTaTbI o6yqeﬂym 10 JUCLHMIIJIMHEC
KOMIICTCHIIH

HCIOJb30BATH UX IJISl PCIICHUSA 3a1a4 npotbeccnonam,ﬂoii ACATCJIbHOCTH

HOIIK-3.1. Umeer mpencraBieHrne O NpuHOUNAX | 3HaeT  0a30BbIe  MPHUHIUNBI  Pa0OTBI  COBPEMEHHBIX
paboTHI COBPEMEHHBIX MHO)OPMALMOHHBIX | WH(QOPMAIIMOHHBIX  TEXHOJOTWH, OCHOBHBIE  METOJBI
TEXHOJIOTUH MaTeMaTH4eCKOro M aJlTOPUTMHUYECKOI0 MOJIEITHPOBAHHUS
YMeer  BeIOMpaTh  HOAXOIAMIME  IPOTPaMMHBIE U
TEeXHUYECKHE CPEJICTBA JUIsl PEIICHHUs] KOHKPETHBIX 3a/1ad
Brnageer 0a30BBIMH HMHCTPYMEHTaMH, HCIIONB3yEMBIMH B
COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOIOIHSIX

OIIK-5 CnocoGen pa3padaTbiBaTh AJITOPHTMBI M KOMIIBIOTEPHbIE MPOTrPaMMbl, NPUTOAHBIE [JIsI
NMPAKTHYeCKOT0 MPHMeHeHHs

NOIIK-5.2. Peanuzyer AITOPUTMBI c | 3HaeT OCHOBHBIE  KOHICNIHMH, HCIOJb3yeMble  MpHU
UCIIONIb30BaHHEM COBPEMEHHBIX CPE/CTB | MPOrpaMMHOM peau3allii aJITOPUTMOB

pazpaboTku MPUKIIaHOTO IPOrpaMMHOIO | YMeeT BbIOMpaTh KOPPEKTHBIE METOMBI MPHU MPOTrPaMMHOM
obecrieyeHus peai3alny perieHus MaTeMaTHIeCKHX 3a1a4

Bnaz[eeT HaBbIKaMU IPUMEHCHUSA COBPEMCHHBIX CPCIACTB
pa3p360TKI/I IMMPUKIIAJHOTO ITPOTrpaMMHOT'0 obecrneueHus

Pe3ynbraThl 00yueHHUs MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOSATENbHOM paboThl OOydaroluXcsi B COOTBETCTBUHM C
YTBEPKJICHHBIM YU€OHBIM IJIAHOM.

WHnukaTopel  TOCTHXKEHHS  KOMIIETEHIIMM  cuMTaloTCs  C(HOPMUPOBAHHBIMU  IIPU
JOCTH)KEHUH COOTBETCTBYIOIIMX UM PE3yJIbTaTOB O0YUYCHHUS.

2. CTpyKTypa H coep:KaHue JMCIUIIIHHbI

2.1 PacnipenesieHne TPyA0E€MKOCTH AUCHMIIMHBI IO BHAaM padoT

OO6mast Tpy10€MKOCTh TUCIUIUIMHBI COCTaBIsieT 16 3adeTHhIX equHMIl (576 4acoB), UX
pacripeiesieHue 1Mo Buaam paboT MpeCTaBIeHO B Ta0IUIE

Bugsr padot Bcero ®Dopma o0yueHHs

JacoB OYyHas

1 2 3 4 5 6
CEMECTp | CEMECTp | CEeMECTp | CEMECTp | CEMECTp | CEMEecCTp
(gacsr) (gacsr) (gacsr) (gacsr) (gacer) (gacsl)

KonrakTHasi padora, B TOM 375,2 72.2 54,2 54,2 66,2 72.2 56,2
qucie:

AyauTOpHBIE 3aHATHS (BCEro): 68 48 52 64 68 52
3aHATHS JEKIMOHHOI0 THIIA 34 16 18 16 34 18
n1a00paToOpHbIE 3aHATHUS 34 32 34 48 34 34
HNuas koHTaKTHas padoTa: 4,2 6,2 2,2 2,2 42 42
KonTpons camocToaTensHOM

pabortsl (KCP) 4 6 2 2 4 4
IIpomexxyrounas arrecranus (MKP) 0,2 0,2 0,2 0,2 0,2 0,2
CamocTosTenbHast padoTa, B TOM 2008 35.8 53,8 178 5.8 35.8 518
quciae:

Koumponvnas paboma

Camocmosmenvhoe uzyienue
PAz0enos, camonoo0comosKa
(npopabomka u nogmopenue
JIEKYUOHHO20 Mamepuaid u
Mamepuana y4eOHUKO8 U y4eOHbIX
nocobuil, no020moerka K
1abOPAMOPHBIM U NPAKIMUYECKUM
S3AHAMUAM, KOJLOKSUYMAM U M. 0.)

IToaroroBka k TeKymeMy KOHTPOIIO - - - - - - -

Konrtpous: — - - - - - -

IToaroroBka K 3K3aMeHy

O6mas | uac. 576 | 108 108 72 72 108 108




TPYAOEMKOCTH B TOM 4HCJIe
KoHTaKTHast | 375,2 72,2 54,2 54,2 66,2 72,2 56,2
padota
3a4. e 16 3 3 2 3 3

2.2 Conep:xanue JMCUMILTHHBI

Pacnipenenenue Bu0oB yueOHOM pabOTH M MX TPYIOEMKOCTH TI0 pa3jiesiaM TUCIUTIITAHBI.

Paznesnbl (TeMbl) AMCUUILUIMHBL, H3y4YaeMble B / cemecmpe

KomuuectBo yacoB

Ne HanmenoBanue pasnenos (Tem) AyRuTopHas preayuTOpHas
Bcero pabota pabota
J1 113 JIP CPC
1. AJNTOPUTMBI U CTPYKTYPBI JaHHBIX 11 6 2 3
2. OyHKIMYU anreOpbl JOTUKU 23 8 6 9
3. MaccuBBI, IIUKIbBI U COPTHPOBKU 30 8 12 10
4. DYHKIUH 22 4 10 8
5. KoHeuHble aBTOMATHI 17,8 8 4 5,8
UTOI'O no pazoenam oucyuniumvi 103,8| 34 34 35,8
Konrpons camocrositensHo# pabotsl (KCP) 4
ITpomesxyrounas arrectranus (MKP) 0,2
[ToaroroBka K TEKyIneMy KOHTPOITIO -
O011ast TPYA0EMKOCTb 0 JUCIHILUINHE 108
Pazgenbl (TeMbl) UCHUTUIMHBI, U3y4YaeMbIe BO 2 cemecmpe
KonngectBo gacoB
Ne HaunmenoBanue pasnenoB (Tem) AynuTopHaz preay uTOpHas
Bcero pabota pabora
J 13 JIP CPC
6. Crpoku 4 10 23,8
7. Moaynu u maketsl B Python 4 6 8
8. Daiinpl 4 8 8
9. Paborta ¢ rpadukoii 4 8 14
HUTOI'O no paszodenam oucyuniuivl 101,8| 16 32 53,8
KonTtpons camocrosarensroit pabotsl (KCP) 6
ITpomexyrounas arrecrais (MKP) 0,2
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO —
OO0111ast TPYA0EMKOCTb 0 JUCIHILUINHE 108
Pa3nensl (TeMbl) TMCHUILUIMHBL, U3y4YaeMble B 3 cemecmpe
KonnyectBo yacos
Ne HanmenoBanme pas3zieioB (Tem) Ayaropuas Brcay mTopHas
Bcero pabota pabota
JI 13 JIP CPC
10. |bubnmoteka mys aHanm3a JaHHBEIX NumPy 10 20 10
11. |bubnmoteka ays aHaNM3a JaHHBIX pandas. 8 14 7,8
HUTOI'O no pazdenam oucyuniunsi 69,8 | 18 34 17,8
Kontpoins camocrositensHoi pabotst (KCP) 2
[Tpomexytounas arrecranus (MKP) 0,2
[ToaroroBKa K TEKyIeMy KOHTPOJIIO -
OO0m1ast TPYAOEMKOCTb 10 TUCIIATUTHHE 72
Paznensl (TeMbl) TUCITUTUIMHBL, U3y4YaeMbIe B 4 cemecmpe
KonuvecTBo yacos
Ne HaumenoBanue pasnenos (Tem) AymaTopras preayuTOpHas
Bcero pabora pabota
JI 113 JIP CPC
12, OOBEKTHO-OPHEHTHPOBAHHOE MTpOrpaMmMupoBanue. Kinaccel u 8 8 28
METO/IbI
13. |HacnenoBanue, mosuMophH3M U MHKAIICYJISILUS 8 20 3




HUTOI'O no pazoenam oucyuniunsi 69,8 | 16 48 5,8
KonTtpons camocrosrensroit padotsl (KCP) 2
[Tpomesxyrounas arrecranus (MKP) 0,2
[ToAroTOBKA K TEKYIIEMY KOHTPOJIIO -
O0mas TPyI0EeMKOCTh 110 TUCIAIIINHE 12
Paznensl (TeMbl) AUCIUTUIMHBL, U3y4YaeMBbIE B 5 cemecmpe
Konnuectso yacos
No HammenoBanwue pasnenos (Tem) AypuropHas BreaymTopHas
Bcero pabota pabota
J 113 JIP CPC
14, OCHOBBI IOCTPOCHUS NAPAJIICTBHBIX BEIYHCIUTEIBHBIX 8 4 5.8
CHCTEM
15. |[TapannmenbHbIC BEIYUCICHUS 14 16 16
16. |[apammenpHas 06paboTKa OONBIINX MACCHBOB TAHHBIX 12 14 14
HUTOI'O no pazoenam oucyuniuvi 103,8| 34 34 35,8
Kontpons camocrositensHo# paboTst (KCP) 4
[pomexyrounas arrecranus (MKP) 0,2
[ToArOTOBKA K TEKYIIEMY KOHTPOJIIO —
O01mas TpyI0eMKOCTh 110 TUCIAIIINHE 108
Paznensl (TeMbl) AUCIUTUIMHBL, U3Y4YaeMBbIE B 6 cemecmpe
KosmdecTBo yacos
Ne HanmenoBanue pa3nenos (Tem) AyautopHaz Brcay mTopHas
Bcero pabota pabota
J 113 JIP CPC
17. |PacnpenencHHBIC CHCTEMBI U BBIYHCICHUS 8 14 23,8
18. |TexHonoruu pacrnpeJielIeHHOTO IIPOrPpaMMHUPOBAHHS 10 20 30
HUTOI'O no paszoenam oucyuniutivl 103,8| 18 34 53,8
Kontpouss camoctositensroii padbotsl (KCP) 4
ITpomexyrounas arrecrarms (MKP) 0,2
[ToaroroBka K TeKylieMy KOHTPOIIIO -
OO01as TPYJA0EMKOCTD 110 TUCIMILIHMHE 108

Pa3nens! (TeMbl) TUCHUIUIMHBL, H3y4aeMble B 3 ceMecTpe
[Tpumeuanue: JI — nmekmuu, 13 — mpaktudeckue 3aHsATvs / cemuHapbl, JIP — maGoparopHbie
sansitusi, CPC — camocTositenbHast paboTa CTyJeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLIHHBI
2.3.1 3aHaTHA JeKIHOHHOI0 THIIA

No HaumeHnoBanue paznena Temaruxa sansmuit/pasoop dopma Teky1iero
(Tembr) KOHTPOJIS
1. Knaccudukanus AIl. 3nakomctBo ¢ Python. Tumer naHHBIX U K
nepeMmeHHble. bazoBble onepannu. MHTepmperanms OImHMOOK.
PEP8. Anroputmuzanusi.
ANTOpUTMBI 1 SI3BIKM TIPOTPaMMHUPOBAHUSI W AJITOPUTMBL. MaTeMaTHIECKHUE
CTPYKTYPBI JaHHBIX MHO>KECTBA M THITbI JaHHBIX.
CTpyKTypBl NaHHBIX: MHOXECTBA, CBSI3HBIE CIIMCKH, CTEKH, JEK,
ouepeny, CIOBapH, XOUI-TAOJIUIBI, NBOWYHBIE M NPEe(QUKCHBIC
JepeBbsi, Tpadsbl.
2. Oynkuuu  anredpsl  Joruku. Jlormueckuit Tun. Omnepaiyu K
OyHkumu anreOps otHomeHus. Jlornueckue onepaunuu. YCIOBHBIE OINEPaTOPBL.
JIOTUKU CocraBHoii oneparop. MeTku.
Otnanka nporpamm B Python.
3. Oynkunu. Uckimodenus u nux odpadorka. T
Dynicum Wmennsie Gpynkuny, nacTpykuus def. AprymMeHTH QyHKIHH.
AHoHMMHBIE QyHKIMY, HHCTPYKIus lambda.
Pexypcus. [IpsiMoii 1 00paTHBIN X0/ PEKYPCHH.
4. |MaccuBbl, KBl 1 Maccusbl. Onepatops! nukiaa. CHUCKH, KOPTEXH U CIOBApH. T
COPTHPOBKH Omneparopsl o0mie Juis BCEX THIIOB IIOCIEIOBATEIBHOCTEH.




Crpoku. Utepartopsl, CITMCKOB.
WNHupekcel u cpesbl.

Meronpr  coptupoBku. Ily3plppkoBas copTUpoBKa U €€
ynyumenusi. CopTupoBKa —IepemelivBaHueM  (medkepHas
coptupoBka). CoptupoBka pacuéckoil. COpTUpOBKa BCTaBKamH.

CopTupoBKa BHIOOPOM.

TeHEepaToOpbl, TeHEePaTopbl

5. JleTepMUHUpPOBaHHBIE M HEAETEPMHHUPOBAaHHBIE KOHEYHBIC
Koneunsie aBToMaThI aBToMarel. Tabmuma mnepexonoB. KoHeuHble aBTOMAarel ¢

Mara3uHHOU IaMSTHIO.

6. Cpe3bI CTPOK H CITHCKOB.

IIpucBauBaHue B cpe3 CIHUCKa.

Crangaptable pyHKInH len, max, min, sum.

Meronst split u join.

Crpoknu

Crpykrypa nanaeix Kyda/ITupamuna (Heap)

Paccrosnue JleBenwreiiHa. IIpoBepka paBeHCTBa CTpOK.

HauBHpli monck moacTpokd B cTpoke. Anroputm Kayra-

Moppuca-Ilparra.

7. OCHOBHbBIE CTaHIApTHbIE MOAYJM H mTakeTsl B Python.
Mopnynu 1 nakeTsl B HmnoptupoBanune Monyineil. Co3ganue coOCTBEHHBIX MOIyJeH
Python u ux uMmnoprupoBanue. CHenHaTIN3UPOBAaHHBIE MOIYIH U

TIPUJIOKEHHSI.

8. BBox-BeiBog mHOpoOpManuu. CucremMa yHpaBieHHS BBOJIOM-

BBIBOJIOM. MeToibl noctyma. Metku daitnos. OTKpeITHE 1
Daii 3akpbiTHe (aitnoB. Jlornyeckue u dusuueckue ¢aiinsl. OOmme

oreparyy Haj daimaMu.

TummsupoBanusle  Qaitnel.  bectumoBeie  Qatinpl.  Daitnmsr

npsiMoro poctyna. TekcToBble (aifibl.

9. bubmmoreka  Matplotlib.  Konteitnep  Figure.  O6macts

pucoBaHus. MylbTHOKOHHbIE pHUCYHKH. KoopauHaTHbIE OCH.

. Jenenust KkoopAMHATHBIX ocei. CrenuanpHble 3JIEMEHTHI
Pab6ora ¢ rpaduxoit . .
pucynka B matplotlib. OcoGeHHOCTH KOOPIOMHATHBIX OCEil.

I'paduku B TOMSIPHOHM CHCTEME KOOpIMHAT. Peanm3arus

COOCTBEHHBIX (DYHKIUH.

10. Coszmganne MaccuBoB NumPy. Apudmernueckue onepamnud Haj

maccuBaMu  NumPy.  HWupekcamuss  maccuBa  NumPy.

ArperupoBanue B NumPy.

Onepanuu  Hajg MaTpulaMu M BekTopamu B NumPy.
bubmmoteka st ananmza|Mapekcanuss  matpunel  NumPy.  ArpermpoBanue  Martpuig
JaHHbIX NumPy NumPy. TpancnonupoBaHue W M3MeHEHHE (HOPMBI MATpHI[ B

NumPy.

Tabawuer NumPy.

Aynno u BpeMeHHbIe psiibl B NumPy

O6paboTka n300pakeHnit 1 Tekcta B NumPy.

11. Bbubmmorexa pandas. Pabora ¢ [daradpeiimamu (Tabnumamu) B
bubnuoreka jns ananuzalpandas.  @unbTpanms  HaOmronenuil.  [pynnupoBka  u
JMaHHBIX pandas. arperupoBaHue.

I'paduku u pandas. Busyanuzanus. PerynspHsle BeIpaskeHHs.

12. IIpenmymectBa u Hemoctatku OOIL.  Kmaccsl. OOBEKTHL
OOBeKTHO- ATpuOyTel Kiacca. ATpuOYTHI Kiacca TIPOTHB aTpUOyTOB
OpPUEHTHPOBAHHOE sk3eMmysipoB.  Metoasl.  Cratuunble  MeToabl.  Bosspar
MIPOrpaMMHpPOBAHUE. MHOXECTBEHHBIX ~ 3HaueHW w3 Meroma. Merox  str.
Knaccel 1 MmeTob1 Koncrpykropsl. JlokanpHble W TJIO0aJbHBIE IIE€PEMEHHBIC.

MomudukaTops! focTyna.

13. Hacite noBane HacnenoBanme. AOGCTpakTHBIE KJacChl. YPOBEHb a0CTpaKIHU.
momaMop CI)I/I3M’ MmuoxectBeHHOe HacnenoBanue. llommmopdmusm. Ileperpyska

Merona. [lepeonpenenenue merona. Mukancynsuus. Akceccopbl
WHKAICYJIISIUS N

(rerTepsl u certepsl). MHTEpdEHCH.

14. ApXUTEKTypa  MapajUIeNIbHBIX  BBIYACIHTENBHBIX  CHCTEM.

OCHOBEI ITOCTPOCHHS
napajuieIbHBIX
BBIYHCIIMTEIBHBIX
CHCTEM

CraTuueckass W AWHAMHUYEcKash KOHBeWepusanus. BekTtopHbie
BbrauciieHns. Cucremaruka diauHHA.

[Ipumepsr  mapamnenbHbIX — Bbruvcienuil.  [lapamnenusm.
Yckopenne. DddektuBHOCTh. Macmrabupyemocts. OreHka




a¢deKkTHBHOCTH pa3paboTku. OrpaHuveHus ceTd. MeTosl
napauienusma. [Iporecchl U MOTOKH.

Tunuyeple OMMOKH MHOTOIIOTOYHOTO MPOTPAMMHUPOBAHHMS.
B3anMHOE HCKIIOUEHHE M YCJIOBHAsl CHMHXPOHHU3aIUs. Mojenb
namMsaTH W HU3KOYPOBHCBLIC TPUMUTHBBI CUHXPOHU3ALUU.
AnbTepHATUBHBIC MOIXOABl K peaM3alliil OJHOBPEMEHHBIX
POTPaMM.

15.

[TapannenbHble
BBIYUCIICHUS

Ob6nactn mnpuMeHeHHsT u rpobiemarnka. CoBpeMeHHbIE
napajyie/IbHble  BBIYUCIUTEIbHBIE CHCTEMBI. TeopeTHdeckue
OCHOBBI TapajuleNIbHBIX BbIYMCIeHHH. [lokaszaTenmn KadecTBa
MapauIeNbHOTO anroputMa. [IpuHIHIE pa3paboTKK M THIIOBBIE
CTPYKTYpPHI MapajuieNbHBIX anroputMoB. Metononorus PCAM.
Cucrtembl  MapajuIeIbHOTO  NPOTPAMMHPOBAHMSA.  THIIOBBIE
MOJENH  MPOTpaMMHPOBaHUS W IIa0moHBl.  OCHOBHI
MapajyieIbHOTO MPOTPaMMHUpPOBAaHMUS Ha CHCTEMax C oOmen
namMaTelo Ha mnpumepe TexHosoruun OpenMP. OcHOBBI
MapajyieIbHOTO  NPOTPaMMHPOBAaHUS ~ HA  CHCTEMax ¢
pacnpesieIeHHON NaMAThIO Ha puMepe TexHoaoruu MPL.

16.

[TapannensHas
00paboTka 6OIBITHX
MacCHBOB JaHHbIX

®enomen Big Data. Monens nporpammupoBanus MapReduce.
[IpuHIMIIBL MapaaIenbHON peanu3anyu BberaucieHni. O061acTh
IPUMEHEHHUs M IpuUMepbl 3afad. [IpuHIUNBI pacnpeneraeHHON
peanmzarun MapReduce Ha knactepHbix cuctemax. [lmardopma
Apache Hadoop. UnTepdeiice TIPUKIIATHOTO
NpOTrpaMMHUpPOBaHUSl W peanuzanus nporpamM s Hadoop.
JlokanbHas oTiaaKa U 3allycK IporpaMM Ha kiacrepe. IIpuemsl
u CTPAaTEruu peanuzanuu MapReduce-mporpamm.
BbICOKOYpOBHEBBIE SI3BIKM M HMHCTPYMEHTapuu Uil paboThl C
Hadoop. [Ipaktiueckue npumMepsl ucronb3oBanus MapReduce.
Orpannuenuss  Momenun  MapReduce,  pacmmpenus u
aIbTEePHATHUBHBIC TOIXOBI.

17.

Pacnpenenenubie
CUCTEMBI U BBIYHCIICHUS

OO6sacTH TPUMECHEHHUsS, XapaKTepHbIe OCOOCHHOCTH W BHIBI
pacrpeaeneHHbIX CHCTEM. IIpo6Gnemsl MOCTPOCHHS
pacrpeaeneHHbIX CHCTEM. Teopetnueckue OCHOBBI
pacmpeeieHHBIX  BBIYHCICHUN, TPUMEPHI paCIpeIeIeHHBIX
anroput™MoB. CriocoOBl  B3aWMOJCHCTBHS — PacIpeelICHHBIX
MIPOIIECCOB, CETEBHIC MMPOTOKOJIEL.

18.

Texnonorun
pacmpeneneHHOro
MIPOTPaMMHPOBAHUS

TexHooruu pacrpeeIeHHOTO MIPOTPaMMHPOBAHUS.
PacripenienieHHbIE CHCTEMbl XPAHEHUsI JAHHBIX, PEITHKAIHS
nmaHebX, NoSQL-cuctempr. TexHONOTHH —paclpeneneHHBIX
BBIUMCIICHUH, TPUIBI, JOOPOBOIBHBIE BRUHCICHUSA. OOMadHbIe
BBIUYKMCIIUTEIBHBIE CUCTEMBIL.

JlabopaTopHblie padoThl)

2.3.2 3aHATHA CEMHUHAPCKOIO THUNA (MPAKTHYeCKHe / CeMUHAPCKUE 3aHATHS/

HanmenoBanue pasacia

dopma TEKYLIETO

DOyHKII

Nmennsie Gpyrxmmm, nHCTPYKIWS def. ApryMeHTs QyHKIHH.
AHoHUMHBIC GYHKINH, HHCTPYKIHUs lambda.
Pekypcus. [Ipsimoit m 00paTHBIN X0 pEKYPCHH.

Ne TemaTnka 3aHATHH/padbOT
(Tembr) KOHTPOJIS
1. Knaccudpukarus SAI1. 3nakomcrBo ¢ Python. Tumsr maHHBIX U KP
nepeMeHHble. ba3oBrie omeparun. MHTEpipeTaust OMmmoOoK. PI3
PEPS. Anropurmusarusi.
ANTOpUTMBI U SI3bIKM IPOrPaMMUPOBAHMSL M aNrOPUTMBI. MaTeMaTudyeckue
CTPYKTYPBI JAHHBIX MHOYKECTBA M THIIbI JaHHBIX.
CTpyKTypbl JTAaHHBIX: MHOJXXECTBA, CBS3HBIC CITMCKH, CTEKH,
JIeK, Ouepenu, CIIOBapH, XdII-TaOJHII, JBOMYHBIE U
npe(UKCHBIE IepeBbsl, TPa(dBL
2. Oynknun  anreOpsl storuku. Jlornmdeckuit Tun. Omnepanun PI3
OyHkunyM anreOpel oTHoureHus. Jlornueckue onepanuu. Y CIOBHBIE OIEPaTOPEI.
JIOTUKH CocraBHoil oneparop. MeTku.
Otnazka nporpamm B Python.
3. Oynxuun. MckmodeHus u nx odpadorka. Pr3




MaccuBbl, HIUKIIBI U
COPTUPOBKH

Maccussl. Onepatopsl 1ukiIa. CIUCKA, KOPTEKU U CIIOBApPH.
Ornepatopsl O0IIKME Ui BCEX THUIIOB TOCIEIOBATEIILHOCTEH.
Crpoku. Hrtepatopsl, TeHEpaTOpHl, T'€HEPATOPHI CIIHMCKOB.
Wunpexce! u cpesbl.

Meronbl coprupoBku. Ily3elppkoBas CcOpTHUpOBKa U €€
yinyumeHusi. CopTHUpOBKa TmepeMeniuBaHueM (IIeikepHas
COpPTUPOBKA). CopTtupoBKka  pacuécKomu. CopTupoBKa
BcTaBkaMu. CopTHpOBKa BEIOOPOM.

KP
PI3

KoHeunnslie aBTOMaThI

J:[eTepMI/IHI/IPOBaHHLIe U HCACTCPMUHUPOBAHHBIE KOHCYHBIC
aBTOMATHI. Ta6n1/1ua Mepexoa0B. Koneunrsle aBTOMATBI C
Mara3uHHOH ITaMSTEIO.

PI3

Crpoku

Cpe3bI CTPOK | CIHICKOB.

[IpucBanBaHme B Cpe3 CIHCKA.

Cranpaptabie GyHKOHHU len, max, min, sum.

Mertongr split 1 join.

Crpykrypa naaasix Kyda/ITupamuna (Heap)

Paccrosinne JleBenmreitna. IIpoBepka paBeHCTBa CTpOK.
HawuBHbIii mouck moacTpoku B cTpoke. AnroputMm Khuyta-
Moppuca-Ilparra.

KP

MOI[yj'II/I U IIAKETHI B
Python

OCHOBHbBIE CTaHIApPTHBIE MOAYJM W TakeTsl B Python.
WmnoptupoBanne  moxpyneir.  Co3maHue  COOCTBEHHBIX
Monylell W ux wuMmnoptupoBaHue. CHenuaau3HpOBaHHBIE
MOJyJI U IPUIIOKEHUSI.

PI3

Daier

BBon-BeiBog mHpopmanuu. Cucrema yrpaBieHHs BBOJOM-
BEIBOJIOM. MeTopI foctymna. MeTku ¢aitnoB. OTKpEITHE T
3akpeiTie (paitnoB. Jlormueckue u (usmueckue (ailibL.
Oo61ue onepanuy HaJ QaiIamu.

TummsupoBanusie (Qainel.  bectumoBsie  (aiiisl.
IPSIMOTO JocTyma. TekcToBbIe (hailib.

Daier

KP

Pabora ¢ rpadukoii

bubmmoreka Matplotlib. Konreitnep Figure. O6macts
pucoBanus. MylIbTHOKOHHBIE pUCYHKHA. KoopaumHATHBIE OCH.
Jlenennss KoopAWHATHBIX oOceld. CrHenualbHbIEe 3JIEMEHTHI
pucynka B matplotlib. OcCoOeHHOCTH KOOPIMHATHBIX OCEH.
I'padukn B momspHOM cucTeMe KoopAauHaT. Peanmzanus
COOCTBEHHBIX (DYHKLMH.

PI3

10.

Bubnnoreka s ananmsa
JaHHBIX NumPy

Cosznanne maccuBoB NumPy. Apudmerndeckue onepanuu
Hax MaccuBamMu NumPy. HWupekcanuss maccuBa NumPy.
ArperupoBanue B NumPy.

Onepanun  Hajg MaTpunamMd H  BekTopaMH B NumPy.
Wnpexcanus Matpunsl NumPy. ArperupoBaHue MaTpHil
NumPy. TpancrmonupoBanue 1 U3MEHEHHE (OPMBI MATPHII B
NumPy.

Tabmumer NumPy.

Aynuo u BpeMeHHbIe psiibl B NumPy

O6paboTka n300pakeHui u Tekcra B NumPy.

PI3

11.

Bubnuoreka s aHanuza
JaHHBIX pandas.

bubnuoteka pandas. Padora ¢ [laradpeiimamu (Tabnuiamu) B
pandas. ®unbeTpanms HaOmonenwit. ['pynmupoBka U
arperupoBaHue.

I'paduku u pandas. Busyanuzaius. PerynspHbie BhIpaKeHHUs.

PI3

12.

OOBEKTHO-
OpUEHTUPOBAHHOE
MPOTPaMMHUpPOBAHHE.
Knaccel 1 MeToIb1

IMpeumymectBa u Hemoctatku OOIL. Knaccbl. OOBEKTHI.
ATpubyThl Kiacca. ATpuUOyTHI Kjacca MPOTHB aTPUOYTOB
sk3eMIuisipoB. Meronbl. CraTmuyHBle MeTOIBL.  Bo3Bpar
MHOXXCCTBCHHBIX ~ 3HAYCHHWH W3 MeToma. Meronm  str.
Konctpykropsl. JlokanbHbie W TNIO0AJIbHBIE IEPEMEHHBIC.
MoudpukaTopsl JOCTyTIA.

KP

13.

Hacnenosanne,
oIuMophu3M
WHKATICYIALNS

HacmenoBanme. AOcTpakTHBIE KTacCHL. YPOBEHBb aOCTpPaKITUHL.
MHuoxecTtBeHHOe Hacienoanue. [lommmopdusm. Ileperpyska
METOA. Ilepeonpenenenue MeETOo1a. WHukancynsuaust.
Axceccopsl (rerrepsl u cerrepsl). MHTEpdhEnCHI.

PI3

14.

OCHOBBI TTIOCTPOCHHUS
napauienbHbIX
BBIYUCJIIUTCIBHBIX

ApPXUTEKTypa TapaJICAbHBIX BBIYUCIHATEIBHBIX  CHCTEM.
Cratnueckas U TUHaMHUYecKas KOHBeWepusauus. BekropHbie
BouncieHus. Cucremaruka OanHHA.

PI3




CUCTEM

[Ipumepsr  mapannenbHbIX — BhluMcieHUd. [lapamnenusm.
Yckopenne. DddextnBHOCTh. Macmrabupyemocts. OueHka
s dexkTUBHOCTH pPa3paboTku. OrpaHuyYeHHs CETH. MeTobl
napasuienusma. [Ipoueccsl U moToKH.

TunuyHple OMIMOKH MHOTOIIOTOYHOTO MMPOTPAMMHUPOBAHHUS.
B3anMHOE HCKITIOUEHHE U YCIOBHAS CHHXpOHU3amwms. Mojens
MAMSATH W HU3KOYPOBHEBHIC INPUMHTUBBI CHHXPOHHU3AIUH.
AnbTepHATUBHBIC TOIXOABI K pPEANHU3aliud OJHOBPEMEHHBIX
MIPOTPAMM.

15.

[TapannensHble
BBIYUCJICHUSA

Obnactn mnpuMeHeHust u Tnpobrmematuka. CoBpeMeHHbIC KP
TapajuleNbHble BBIYUCIHUTENFHBIE CHUCTEMBL. Teoperndeckue
OCHOBBI TapaJUIeNbHBIX BbIUMCIeHUH. [lokasarenn kadecTBa
mapajulenbHOrO  anroputMma. IIpuHIUMIBI  pa3pa®oTku |
THUIIOBBIE CTPYKTYPBbI TapasIeNnbHBIX AITOPUTMOB.
Mertononorus PCAM. Cuctembl MapasuiesIbHOro
IIporpaMMHpoBaHus. TUIIOBBIE MOJIENH MPOTPAMMHPOBAHUS U
n1abnorsl. OCHOBBI MapajuIeNbHOTO MPOTPAMMHUPOBAHHSA Ha
cucteMax ¢ oOmeld maMsATbI0O Ha NpPUMEpPE TEXHOJIOTHH
OpenMP. OcHOBBI mapaiienbHOr0 HPOTPaMMHUPOBAHMSA Ha
CUCTEMax C pacHOpeleNieHHON MaMaAThi0 Ha IpuMmepe
texHosnoruu MPL

16.

[TapannensHas
00paboTKa OONBIIHX
MAaCCHBOB JaHHBIX

®enomen  Big  Data. Mopens  mporpaMMHpOBaHUS PI3
MapReduce.  IlpuHmmmel  mapabIeNbHONH  peam3amud
BeruncineHnid. OOmacTb TpPUMEHEHHS U TIPUMEpHl  3ajad.
[punnuner pacrpeneneHHoi peamm3armmu  MapReduce Ha
KimacTepHbIx cucremax. Ilmardpopma Apache Hadoop.
UnTepodeiicer MIPUKJIAZHOTO [IPOrpaMMHUPOBAHUS u
peanusarust nporpamM st Hadoop. JlokampHast oTnamka u
3alyck IporpaMM Ha Kkiactepe. [lpueMbl u cTpareruu
peamuzanun  MapReduce-mporpamm. BrIcokoypOoBHEBBIE
S3bIKH M WHCTpyMeHTapuu Juit  pabotel ¢ Hadoop.
[MpakTnueckne npumepbl  ucnoib3oBanus  MapReduce.
Orpannuennss Mmozenun  MapReduce, pacmmpenuss w
AIBTEPHATHUBHBIE TIOIXO/IBIL.

17.

PaCHpGL[eHGHHBIe
CHUCTEMBI 1 BBIYHUCIICHUA

OO0nacTi NMPUMEHEHHs, XapaKTEpHbIE OCOOEHHOCTH W BHJIBI PI3
pacnpeneneHHbIX CHCTEM. [TpoGnemsl MIOCTPOEHHUS
pacIpeaeneHHbIX CHCTEM. Teoperndeckue OCHOBBI
pacIpeneiIeHHbIX BBIYMCICHUH, NPHUMEPHI PACHPEIEICHHBIX
anroput™MoB. CrocoObl B3aMMONEHCTBHS pacHpeAeTICHHBIX
MIPOLIECCOB, CETEBBIE MPOTOKOJIBI.

18.

Texnonornu
pacipeeIeHHOTO
MPOrpaMMHUPOBAHUS

Texnonoruu pacupeeeHHOro IIPOrPaMMUPOBAHHUS. PI3
PacnipeneneHHbIe CHCTEMBI XpaHEHUsS NaHHBIX, PEIIIHKAINs
naHHbX, NoSQL-cuctemsl. TexHOIOTHH pacIpeesIeHHBIX
BBIYKCIICHUH, TPHBI, 100OPOBOJILHBIE BEIUUCICHUs. OOIauHbIe
BBIUHCIIUTENIbHBIE CUCTEMBI.

3amuTa naboparopHoit padotsl (JIP), Beimonnenue kypcosoro npoekrta (KII), kypcoBoit
pabotel (KP), pacuerHo-rpadmyeckoro 3amanus (PI'3), mammcanue pedepara (P), acce (D),
koiokBuyM (K), tectupoBanue (T) u BbinmoiaHeHne KOHTpOIbHON paboTsl (KP).

[Ipu u3yueHnH AMCUUILUIMHBI TPUMEHSETCS 3JIEKTPOHHOE 00yueHue (mpoektop u DBM),
JTUCTaHIIMOHHBIE 00pa3oBaTeNibHble TeXHOJI0ruH B coorBeTcTBUU ¢ PT'OC BO.

2.3.3 IIpuMepHas TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboTsl HEe MIPEeyCMOTPEHbI YU€OHBIM IIJIAHOM.

2.4 IlepeyeHb yueOHO-METOAUYECKOr0 o0ecnevYeH sl AJs1 CAMOCTOATEILHOH padoThI
00y4YaIIHUXCS 10 TUCHHUILINHE (MOYJII0)

Ne

Bug CPC

[epedyenpb yueOHO-METOAMYESCKOTO OOCCIICYCHHUS TUCIUILIHHBI 10
BBIMOJIHEHHIO CAMOCTOSTEIbHOM PabOThI




ITpopaboTka 1 TOBTOPEHHE
JICKIIMOHHOT'O MaTepuana u
MaTepHuaia y4eOHHKOB U
y4eOHBIX TOCOOUit

OHnaiin-kype «Aneopummol u cmpykmypol 0anuwix na Pythony. — MOTHU. —
URL: https://mipt.lectoriy.ru/course/PythonAlgorithms/lectures

OHnatin-kypc nekyuti « Aneopummut u cmpykmypsi 0oannvixy. — M@TH. — URL:
https://mipt.ru/online/algoritmov-i-tekhnologiy/algoritmy-struktury.php

IToaroroBka k NpakTUYECKUM
3aHATHAM

OnnaiiH-kypc «OcHOBBI nporpammupoBanust Ha Python». — HUY BIID. —
URL.: https://ru.coursera.org/learn/python-osnovy-programmirovaniya

IToaroroBka Kk KOJIIOKBUYMY

Cnupuuesa H.P. Cmpykmypa OaHHbIX U OCHOBHbie anzopummvl: Yuebnoe
nocodue. - Examepunoype: I'OY BIIO VITY-VIIU, 2004. - 92 c¢. — Texcm:
anexkmponnviii// Hupopmayuonnas cucmema "Edunoe oxno Oocmyna

0b6paszosamenbHbIM pecypcam” URL:
http://window.edu.ru/resource/573/28573

BeimonHeHe KOHTPOIBHBIX U
pacyeTHO-TpadhUIECKUX
3aJaHU U KOHTPOJIBHBIX

Memoouueckue ykazanusi 0 8bINOIHEHUIO PACHEMHO-2PAPUUECKUX 3A0aHUl,
ymeepoicOenHvle Ha 3acedanuu Kageopvl meopuu Gyukyuil daxyismema
mamemamuxu u komnviomephulx Hayk @I'BOY BO «KyoI'Y», npomoxon Ne 7

om 08.04.2021 2.

pabot

Y4eOHO-MeTOIMYEeCKHe MaTepualibl JUIsl CaMOCTOSITEIbHOM PabOThl OOyYaroLUXCs U3
YUCIIa MHBAIUIOB U JIUI] C OTPAHUYCHHBIMHU BO3MOKHOCTSIMH 3710p0oBbst (OB3) nmpenocrapisitoTcs
B hopMax, aJalTUPOBAHHBIX K OTPAHUYECHUSM UX 3/J0POBbS U BOCHPUATHS MHOOPMAIIH:

Jlis U1 ¢ HapyLIeHUSIMU 3pEHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOT'O JTOKYMEHTA,

— B (popme ayauodaiina,

— B nieyaTHoOM popme Ha s3bike bpaiins.

JUist U1 ¢ HapyIIEHUSMH CTyXa:

— B IIe4aTHOU opme,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.

Jlig nu1 ¢ HapyLeHUsIMH OLIOPHO-JBUTaTEIbHOTO arapara:

— B I1e4aTHOM (opme,

— B hopMe IIEKTPOHHOTO IOKYMEHTAa,

— B (opme ayaunocaiina.

JlaHHBIN TIepedeHh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00ydaromuxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJIOI'MH, NPHMEHsieMble NPH OCBOCHUM UCHHUILIMHBI
(Mmomyuis)

B Xxozme wu3ydyeHMs IUCUUMIUIMHBI TNPEJYCMOTPEHO MCIIONb30BaHUE  CIEAYIOLIUX
00pa30BaTeNbHbIX TEXHOJOTHH: JEKIHH, NMPAKTUYECKUE 3aHATHS, MOJTOTOBKA IMHChMEHHBIX
AHAJTUTUYECKUX PabOT, caMOCTOsITeIbHAsI paboTa CTYIEHTOB.

KoMmeTeHTHOCTHBIH MOAXO0Jl B paMKax MpenojiaBaHus JUCIHUIUIMHBL pealn3yercs B
WCIIOJIb30BAHUM HMHTEPAKTUBHBIX TEXHOJOIMM M AKTUBHBIX METO/IOB (TMPOEKTHBIX METOMMK,
pa3bopa KOHKPETHBIX CUTyalluii) B COUETaHUU C BHEAYJUTOPHON pabOTON.

WudopmanmoHHble  TEXHOJOTMM, TPUMEHSEMble TMPH HU3YYEHHUH JAUCHUIUIUHBL:
UCIIONIb30BaHWE  HH(MOPMALIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAaIMOHHO-
TEJIEeKOMMYHUKALIMOHHON ceTH MIHTepHeT.

AnanTuBHbIe 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE PU U3YUYEHUN JUCIUILTNHBI
JUIsL JIMLl C OTPAHWYEHHBIMH BO3MOXKHOCTSMH 3I0POBbsI IPETYCMOTPEHA OpTraHU3aLUA
KOHCYJIbTAIMi C CIOJIb30BAHNEM AJIEKTPOHHOM MOYTHI.

4. OueHoYHbIe cpeacTBa /UIA TeKyIIero KOHTPOJISI yCIeBaeMOCTH W HPOMEKYTOYHOI
aTTecTaluu

OrneHOUYHBIE CpENCTBA MpEIHA3HAYEHBI /I KOHTPOJS M OIECHKH 00pa30oBaTeNIbHBIX
JOCTHKEHUM 00ydYaromuxcsi, OCBOMBIIMX TMporpammy ydeOHOW AUCUMILIUHBI «Texnonoeus
npozpammuposanus u pabomel Ha IBM».


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

KOHTpPOJISI B
UHOUBUOYATILHBIM

OHCHOLIHI)IC CpCacTBa BKIIIOYACT KOHTPOJIBHBIC MAaTCpUalibl JJISA MPOBCACHHUA TEKYIIETr0

dbopme

mecmogulx  3a0anul,
pacuemno-epaguueckum  u

PAa3HOYPOBHEBbIX  3a0aHuUll,
NPOEKMHO-2PYNNOGLIM

MPOMEKYTOYHOM aTTecTaluM B popMe BOIPOCOB U 3aJ]aHUM K 3a4eTy.

omuemos
300aHUAM u

no

CprKTypa OLHCHOYHBIX CPEACTB AJHA Telcymei/i H l'[pOMC?KyTO'lHOi;I aTreCTallumn

HaumMmeHoBaHMnE O1IEHOYHOTO

Ne | Konx n HauMeHOBaHHME HHIUKATOPA PesynbraTsl 00y4ueHns CpencTBa
T/T1 (B cooTBeTCcTBUH C 1. 1.4) (B coorBetcTBUU C 1I. 1.4) Texymmwii [IpomexxyTounas
KOHTPOITb aTTecTalys
HUYK-1.2. Ocywecmansem nouck, | 3HaeT OCHOBHblE TOJIXOIbl K | Bonpocwsl na Bonpocwvl na
omobop u cucmemMamuzayuio ITOPUTMHU3AINT peuienust | konioksuyme 1- | 3aueme 1-10
ungopmayuu 01 onpeoenenus MaTeMaTHYeCKHUX u | 10,
anbMepHAMUBHBIX 8APUAHTNOE MIPaKTHYECKHUX 3a7a4 KP,
cmpame2uieckux peueHutl 8
1 npooOAEMHOU cumyayuu u
obocHosanus 6b100pa
ONMUMATLHOU CIMpame2zut ¢
Yuemom nocmasienHol yeu,
DUCKO8 U 8O3MONCHBIX
nocieocmautl
HYVK-1.2. Ocywecmensem nouck, | YMmeer paspabarbiBate, | P13 3aoanue na
omobop u cucmemamuzayiuio aHATM3UPOBATh, aJalITHPOBATH U 3aueme
ungopmayuu 0 onpedenenus COBEPIIEHCTBOBATH aITOPUTMBI
AnbMepHAMUBHBIX 8APUAHTNOE
cmpame2uieckux peuieHutl 8
2 npooOAEMHOU cumyayuu u
0bocHosaHUs 8b100pa
ONMUMANLHOU CIMpame2uul ¢
Yuemom nocmasienHol yeu,
DUCKOB U 803MONCHBIX
nocieocmautl
HYVK-1.2. Ocywecmensem nouck, | Brnameer HaBeIKamMu | PI3 3aoanue na
omobop u cucmemamuzayuio MIPAKTHYECKOTO  HCHOIH30BAHUS 3aueme
ungopmayuu 0na onpedenerus MaTeMaTHYEeCKUX aITOPUTMOB
AnbMepHAMUBHBIX 8APUAHTNOE
cmpame2uieckux peueHutl 8
3 npoobIeMHOU cumyayuu u
0bocHo8aHUsL 8b100PA
ONMUMANLHOU CIMpame2ul ¢
yuemom nocmasienHou yeuu,
DUCKOB U 8O3MONCHBIX
nocieocmaeutl
HOIIK-3.1. Umeem 3Haer 6azoBbIe OPUHIUIEL | Bonpocwl na Bonpocwt na
npedcmagienue 0 NPUHYUNAx paboTsI COBPEMCHHBIX | KOUIOKGUYME 3aueme
pabomul cO8pEMEHHbIX WH(POPMAMOHHBIX TexHonoru#, | KP,
4 UHDOPMAYUOHHBIX MEXHONO2ULL OCHOBHBIE METOJTBI
MaTeMaTHIeCKOTO u
ITOPUTMHUYECKOTO
MO/JICITMPOBAHHUS
HOIIK-3.1. Umeem Ymeer BbIOMpaTh mnonxonsiue | P73 3aoanue na
npeacmaeﬂeﬁue 0 NPUHYUNAX nOporpaMMHBIE W TEXHUYCCKHC 3aueme
S pabomul cO8pEMEHHbIX CpelCcTBa ML peuicHus
UHPOPMAYUOHHBIX TNEXHOIOSUTL KOHKPCTHBIX 3a1a4
HOIIK-3.1. Umeem Brnanmeer 6a3oBbIMH | Bonpocwel na Bonpocwl na
npedcmae/ze}me 0 NPpUHYUNAx HWHCTPYMEHTaMH, KOJLIOK8Uyme 3auyeme
6 pabomul cogpemenHbIx HCIOJBb3yEMBIMH B COBpEeMEHHBIX | KP,

UHDOPMAYUOHHBIX MEXHONIO2UI

WH(POPMAIMOHHBIX TEXHOIOTUIX




HOIIK-5.2. Peanuszyem Bonpocwl na Bonpocwvl na
3HaeT OCHOBHBIC KOHIICTIINH,
aneopummsl ¢ UCNOIb308AHUEM KOJLIOK8UYMe 3aueme
HCTOJB3yEMBIC npu
7 COBPEMEHHBIX CPEOCE . PI3
pOrpaMMHON peanu3aiu
Paspabomxu nPUKIAoHO20
ITOPUTMOB
NpOSPaAMMHO20 0becneyenus
HOIIK-5.2. Peanuzyem Ymeer BoIOMpaTh KoppekTHbiC | P73, KP 3aoanue na
aneopummbl C UCNOTIb30BAHUEM MCTO/IbI AT POrpaMMHON 3a4eme
8 COBPEMEHHBIX CPEOCmE peanusannn penICHNA
Paspatomxu npuUKIaoHo2o MaTEeMaTHYEeCKUX 3a]1a9
npocpamMmHo2o obecneyenus
HOIIK-5.2. Peanuzyem Brnaneer HaBbIKamMu npuMmeHeHus | P73 3aodanue na
aneopummpl ¢ UCNOIb308AHUEM COBPEMEHHBIX CpencTB 3aueme
9 COBPEMENHBIX CPEOCmE pa3spaboTku IIPUKIIAIHOTO
Paspatomxu npuKIaoHo2o MIPOTrPaMMHOTO 00ecHeYeHUs
npocpamMmHo2o obecneyenus
UIIK-1.2. Hmeem Haswiku 3HaeT OCHOBHBIE npuemsl, | Bonpocwt na Bonpocwvl na
UCNONB308AHUS COBPEMEHHBIX UCIIONIB3yeMBblE TIPH Pa3pabOTKe | KOLIOKEUYMe 3aueme
10 | sa301K08 HPOCPAMMUPOBANUs ONsL nporpamMmmHoro obOecrieuenust Ha | KP,
Paspabomxu nPoOSPaMMHO20 COBPEMEHHBIX SI3BIKAX
obecnevenus MIPOTPaMMHPOBAHUS
HUIIK-1.2. Hmeem Haswiku PI3 3aoanue na
Ymeer peann30BBIBATh
UCNONB308AHUSL COBPEMEHHBIX 3aueme
QITOPUTMBI C HCIOJIB30BaHUEM
11 | a3wixoe npozpammuposanus 01s
COBPEMEHHBIX SI3BIKOB
Paspabomxu npoepammHo20
MIPOrpaMMHPOBAHUS
obecnevenus
HIIK-1.2. Hmeem HasviKu KP 3adanue na
UCNONB308AHUS COBPEMEHHBIX Brnaneer HaBBIKAMHU 3aueme
12 | sa3wik06 npocpammuposanus ot IPaKTUYECKOT O
pazpabomxu npoepamMmHo20 HpOrPaMMHUPOBAHUS
obecneuenust

TunoBble KOHTPOJIbHBbIC 3aJaHMS WJIH HMHbIe MaTepHaJbl, HeOOXOAUMBbIC IJsl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA [AEATEJbHOCTH, XaPAKTEPHU3YIOUIUX 3TAIbI
(popMHpoOBaHUsI KOMIIETCHIHI B po1ecce 0CBOCHUsI 00pa30BaTeIbHOM NPOrpPaMMblI

Ilpumepnutii nepeuens uHOUBUOIYATbHBIX 3A0AHUTL
1-11 cemecmp

1. ®akropuaroM uuciaa HATYpaJIbHOTO 4YHCIA N Ha3bIBAETCA MPOU3BEICHHE YHCET
oT 1 1o n BkmountenbHo.  PakTopuamoM HyJsS  Ha3bIBAlOT  enuHUIy. Hamucatb
nporpaMMy HaxokJeHusi (pakTopuana qaHHoro yucia. PeanuzoBaTh dyepes peKkypcuio 1
6e3 pexypcun. BeiBecTu Ha 5KpaH (aKTOpHabl AECATH MEPBBIX YUCEI.

2. Hammcare mporpamMmy HaxoxaeHUs (akropuana JaHHOTO YHCIIa C TPOBEPKOM Ha
MaKCHUMaJlbHO BO3MOXKHOE 3HAa4Ye€HHE, KOTOpOe MOXKET ObITh HaiijieHo. B ciyuae
NEPETIONIHEHNs TMaMsITH BBbIJaBaTh COOOLIEHHE O HEBO3MOXXHOCTH HAXOXKICHHS
dakxTopuana.

3. Yucno pasMermeHnii 6e3 moBTopenuiiM AX w umcno couerammii 6e3 moBTOpeHmit C)
MOTYT OBITH HaiifleHbl cooTBeTcTBeHHO 1o Qopmyram AX =nl/(n—k)! U CF =
n!/(k! (n — k)!). Hanummrte muporpammy Ui HAXOXICHHS TaHHBIX BEJIWYHH MPH
u3BeCTHBIX N 1 K.

4. TlocmenmosarensHocts 1,1,2,3,5,8,... coctoutr m3 umcen dubomauun. Kaxxaeri smeMeHr,
HauuHas C TPEThEro, paBeH CyMMe JBYX npensiaymux. Haiinure n-e yncino dubonauym.
PeanuzoBaTh BapuaHT ¢ peKypcueil U BapuaHT 0e3 pekypcuu. BoiBecTH Ha 3KpaH N CTPOK
u3 cuMBosioB "*". KomndecTBO CHMMBOJIOB B CTpOoKe ¢ HOMepoM K paBHO K-omy uuciy
®ubonauuu. BriBectu Ha 3kpaH Bee urciaa GuOoHau4yH, MEHbIINE JAHHOTO YHUCIIA.

5. Haiitu npubnusurenbHOe 3HAYCHHUS YUCE € U T C, UCTIONb3Ys Pa3IOKEHHUE B PAI.
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Haiitu kBagpar naHHOrO HaTypajabHOIO 4YMCIIA, €CIM KBaApaT JH00ro HaTypaJbHOTO
yrcna N paBeH CyMMe N MepBbIX HeueTHhIX uyuceld. CocTaBUTh TaOnMIly KBaJpaToOB
HaTypaibHbIX umcen oOT 1m0 10000. Ky06 mroboro HarypampHOro 4mcliia N paBeH
CyMMe N HEUETHBIX YHCEN, CIEAYIOIHUX MO TOPSAKY 3a YHCIaMH, CyMMa KOTOPBIX
cocraBmia ky0 uucma N—1. C momompio 3Toro (akra cocraBbTe TaONMIy KyOOB
HaTypanbHbIX yrcen ot 1 mo 100.

Hanucate nporpammy HaxoXAE€HHs LIEJIOW YacTHM M OCTaTka KyOMYECKOTO KOpPHS W3
HATYpaJbHOIO yuciia (LIeJI0YUCICHHOE U3BJIeUeHUEe KyOnueckoro KopHs). O600muTs Ha
KOPEHb [TPOU3BOJILHOM HAaTypajIbHOU CTENEHH, OOJIbIIEH ABYX.

HamucaTe HECKOIBKO BapHaHTOB LIEJOYMCIIEHHOTO M3BJICUEHUS KBAaJPATHOTO KOPHA W3
HaTypasibHOro uucia. CpaBHUTH CIOCOOBI MO BPEMEHH BBINOJHEHUS, KOJIMYECTBY
BBITNIOJIHEHHBIX ONIEPALUii ¥ 1MaNla30Hy IPUMEHEHHS.

Apudmernueckuil KBaapar. 3aloJHUTh KBaJApPaTHYIO MaTpuily N X N Tak, 4yTOObI BCE
yuciaa MEepBOro CTOJOLA M TEepBOM CTPOKM pPaBHbI 1, a KaXaoe U3 OCTaBIIUXCS
YHCceJl paBHO CyMME BEPXHEIO U JIEBOro cocelieil. BhiBeCcTH Ha 3KpaH MaTpully JaHHOTO
pasmepa.

Tpeyronbauk [lackans. BeiBectm Ha 3KpaH TpeyroiapHuk Ilackamsa U3 N CTpoOK.
[IpunymaTh CTPYKTYpY HaHHBIX AN XpaHEHUs TpeyronbHuka I[lackans (Hampumep,
CTaHJapTHas MaTpHUla, YTO, OJAHAKO, HE SKOHOMHO). Peanu3oBaTh 1oKa3 TpeyrosJbHHUKa
10 JAaHHBIM U3 3TOU CTPYKTYDBI.

Jansl Tpu yncna. Onpenenaure, MOXKHO JIM U3 OTPE3KOB C TaKUMHU JUIMHAMU COCTaBUTh
TpeyroipHuK. Ormnpenenute BHJ TPEYrojbHUKA (MPAMOYTOJIBbHBIA, TYHOYTOJbHBIH,
OCTPOYTOJIbHBIN), eciu OH cymiectByeT. Jlaunbpl uwmcia Min u max. Haiigure Bce
TPEYTOJBHUKU C LEIOYHCICHHBIMH JUIMHAMH CTOPOH OT MIN 0 MaX BKJIOYHUTEIHHO.
Hanumure nporpamMmy, KoTopas ONpeenseT, MOXKHO JIU M3 YEThIPEX OTPE3KOB C
JAHHBIMH JUTHHAMH &, D, C 1 d COCTaBUTh MPSAMOYTOJIbHUK.

[Mudaropors! uncna. Tpu HaTypanbHBIX uKcia a, b u € oOpa3yror nuparopoBy TpoiiKy,
eciu c2=a2+b2. ITudaropoBa Tpoiika Ha3bIBAETCS OCHOBHOM, €CIIM HAMOOJBIIUN OOLIHIA
JIeUTENb ee uncen paBeH eauHuie. Hanpumep, 3, 4, 5 - ocHOBHas Tpoiika, 6, 8, 10 -
npousBoJHas Tpoika. Halimute Bce oCHOBHBbIE MU(aropoBbl TPOHKH, YUCIIa B KOTOPBIX
HE MPEBBIIAIOT JJaHHOE YKciao MaX. HanmummTe mporpaMMy HaxOXAEHHS BCEX PELIEHUI
Ha  otpeske [2;100] ypaBHeHus X2+Y2=ZN, N -  HM3BECTHOE  HATYypajJbHOE  YHUCIIO.
TpeyronbHUKH, y KOTOPBIX JUIMHBI CTOPOH M IUIOUIA/b SIBISIIOTCS HATypaJbHBIMHU
YHCJIaMH, Ha3bIBAIOTCS TpeyroiabHukamu ['epona. Hampumep, miomians TpeyrojibHUKa CO
croponamu 13, 14 wu 15 pasma 84. Haiigure n tpeyroasaukoB ['epona.
Haiiaure n TpeyronsHuKkoB ['epoHa, MIMHBI CTOPOH KaXXJIOTO W3 KOTOPBIX SIBIISIFOTCS
nocieaoBaTeabHbIMU  uyncaamMu (Hanpumep, 13, 14, 15). Haiinure N TpeyroabHUKOB
['epoHa, y KOTOpBIX IUIONIA/Ib PaBHA IEPUMETPY.

Jlan mnpsAMOYTrOJBHUK, JJIUHBI CTOPOH KOTOPOTO BBIPAXKAIOTCS LEIBIMU YHCIAMHU.
Haiiaure konruecTBO KBaIpaToB (ITMHBI CTOPOH KaXKJOTO KBaJpaTa Iielible), Ha KOTOphIe
MO’KHO pa3pe3aTh JaHHBIM MPSIMOYTOJBbHUK MPU YCIOBHUH, UTO NPHU pa3pe3aHUU Kax bl
pa3 oTpe3aercs KBaJpaT HauOOJIbIIEH IIIOMAIN CO CTOPOHOM, 001IIel CTOPOHE TEKYIIETO
IPSIMOYTOJIbHUKA.

HalitTn Bce npsMOYrolpHUKHM C IENBIMH JJIMHAMH CTOPOH JaHHOM IIeOYMCICHHON
wiomaau. Hampumep, nmst miomaay, paBHoi 12, moaXoAsT Tpu npsaMoyroiabHuka 1 x 12,
2 x 6, 3 x 4. Hanumure mporpaMmy JUisi HAXOKJICHHUS BCEX PA3IMYHBIX MPSMOYTOJIbHBIX
napajuieNIenuIne 0B, 00beM KOTOPBIX paBeH V, a pedpa BBIPaXKEHBI HATypPaJbHBIMH
yrcnamu. [lapannenenumnensl, moxy4ammuecs OAUH U3 JIPYroro, eciu MOMEHSATh pedpa
MeCTaMH, CYUTAIOTCS] OJMHAKOBBIMHU.

Hanumure nporpammy OMHapHOTO MOKCKA MO KIII0YY B MAacCHBE LIENbIX YKcell. Pemenue
Ontuyeckuii Tank. TaHK JOJDKEH BblexXaTh ¢ 0a3bl, epeceyb MyCTHIHHYIO U OOJIOTHUCTYIO
MECTHOCTb M HPUOBITH Ha MOCT. [IpensTcTBHii MO MyTH HET, TAHK MOXKET JBUTATHCS B
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m000M HampaBieHHH. M3BecTHO, UTO mpsiMasi, COeUHsIoNIas 6a3y U MoCT, MPOXOAUT T10
o0euM TepputopusM. Onpenenure myTh, 10 KOTOPOMY TaHK MpHENET Ha MOCT OwicTpee
BCETO.

Bxon. IlepBast cTpoka TekcTa COIEPXKHUT JBa YHCIA - CKOPOCTH TaHKa MO IMyCTHIHE U
6omoty (M/c). Bropas cTpoka cogep UT KOOPAUHATHI 0a3bl, TPEThs - KOOPAUHATHI TOCTA.
N3BecTHO, uTO och OX pazfenseT MyCTHIHHYIO U OOJIOTHCTYIO TePPUTOPUU (IyCTHIHHAS
HaBepxy, OoloTHCTas BHHU3Y), KOOpAMHaTa Yy ©0a3bl MOJOXHUTEIbHA, y IOCTa -
oTpuuarenbHa. Bee uncna geiicTBUTENbHbBIE.

Boixon. BeiBecTu aBa uncna: abcuyccy KOOpJuHaThl MECTa, B KOTOPOM TaHK I1E€PECEKAET
IpaHUIly IMyCTHIHHON M OOJIOTUCTONW MECTHOCTH, M BpEMsI IBUXKEHHUsS OT 0a3bl 70 MOCTA.
O0a yucia BEIBOIUTH KakK IpOOHBIC, C BO3MOXKHOM OmuOKoi He Oonee 10—5.

Hanwmcare causiHue OBYX yNOpPSI0YSHHBIX MAaCCHBOB, TO €CTh HTOTOBBI MAaCCHB JOJDKCH
OBITH YHOPSIIOUECHHBIM.

Cmusiaue  ¢aiinoB. B Tekcre 3ammcana  HeyObIBaromiasi —IOCJIEI0OBATEIBHOCTD
MIOJIOKHUTEIBHBIX YHcel. J[Ba TakMxX TeKcTa HYXKHO CIHTh B OIHMH, TO €CTh IOJYYHUThH
HOBBIM TEKCT, COJACpIKalluii BCE HMCXOAHBIC 4YHCIIa B TOpAJKE HEyObBaHUS. Bxon
(KOKIOBIH TEKCT COCTOUT M3 HECKONBKHX CTPOK WJIM SIBIISIETCS ITyCTHIM. YHWCIIOBBIE
KOHCT@HTBl MOTYT HaXOJHTHCS B HECKOJBKHX CTPOKaX W BHYTPU CTPOKH DPa3JIEIICHBI
npobenamn). Boixoa. CTpoka TekcTa, B KOTOPOH KOHCTAHThI pa3/iesieHbl IpoOeIamMH.
Pemuts 3amauy 20 mpu ycioBUH, YTO 3aJjaH CIUCOK (ailyioB ¢ TEKCTaMH, KOJIHMYECTBO
KOTOPBIX MOXET JIOCTUTaTh JI€BATH.

BBINOTHUTE COPTUPOBKY My3bIPHKOM LIEJOYUCIEHHOTO MACCHBA.

BBINOTHUTE COPTUPOBKY BHIOOPOM LIETIOYUCIEHHOTO MacCHBa.

Peanusyiite copTUpPOBKY CIMSHHUEM [UIsi MaccHBa II€JIBIX YHUCEN JBYMS CIIOCOOaMH
(peKypcHUBHBIN U 0€3 PEKYpCHH)

Peanuzyiite anroput™ OBICTPOI COPTUPOBKH IS MACCHBA EJIBIX YUCEIL.

Peanusyiite nupaMuanbHyI0 COPTUPOBKY HEIOYHCIEHHOTO MacCHBA.

CTpoka COCTOUT M3 KJIETOK, MPOHYMepoBaHHBIX OT 1 10 n. CocTosiHME KIIETKH MOKHO
M3MEHHUTH - €ClIM OHA MyCTa, TOCTaBUTh B HEe IIANIKY (3aHAThH ee), nHaue yOpaTh u3 Hee
mramky (ocBo6oauTh ee). Buagane ctpoka mycra. Hy»KHO 3aHSTh Bce KIETKH, COOIIOAas
clenyromiee npaBuwio. M3MeHeHue KJIETKH JOMYCTUMO, €Clii OHa MMeeT Homep | umm
pacmoJioKEeHa HEMOCPEACTBEHHO II0CIE 3aHATOW KJIETKH, WMEIOUIEH MHHUMAaJIbHbBINA
HOMEp CpPeIU 3aHATHIX KIETOK.

Bxon. lenoe n,1<n<15.

Breixon. [IlocnmemoBarenbHOCTh 3JIE€MEHTOB Buga +1 WM —1, 0003HAYAIOIIUX
COOTBETCTBEHHO 3aHSATh KIETKY 1 1 OCBOOOUTH KIIETKY i.

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

Janst a u N. Beraucnure aN 0e3 UCTIOIB30BaHUS JIOTapupMa U SKCTIOHEHTHI.

Hanucats nporpammy, pucyroriyto cHexuHKy Koxa mopsinka n.

Hanmcars nmporpaMmy, pucyroIyro TpeyroibHuk CepinuHCKOTo MmopsiaKa n.

Hanummre nporpaMMy nocTpoeHHs IpaKOHOBOM JIOMaHOU MOPSIKA 1.

C nomo1IpI0 peKypcuu HaiuTe cyMMy IM(p JaHHOTO HaTYpaJIbHOTO YHCIa.

Hanummre pekypcuBHyr0 (yHKIHIO, TMeyaTaloulyo Hudpa HaTypaldbHOrO 4YHCIa B a)
npsMoMm; 6) 0OpaTHOM MOPSIZIKE.

UzsectHO, uto F(n)=n—10 mpu n>100 u F(n)=F(F(n+11)) npu n<100. Haiinute F(n) npu
n<200.

3anaHbl ABe CTPOKU a M b ¢ JymMHaMu m u n. Haiimute MakcuManpHyO JJIMHY WX OOIIeiH

MOAMOCEA0BATEIbBHOCTA CUMBOJIOB. Hampumep, mist "open" u "ocen" sto "oen" mimHbI
3.
. Jlano uncno. Eciu ono Gomneire 10, To yBenunubte ero Ha 100, nnaye ymensiute Ha 30.
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Hano HaTtypanbHOe 4ymciio. Eciu OHO 4yeTHOe, TO YMEHBIIWTE €ro B 2 pa3a, MHaue
yBeInubTe B 3 pasa.

JHano gucino. Ecnu oHo He Menbine 50, TO BEIBEAUTE KBAJIpaT 3TOTO YKCIA, €CIIH JKE 3TO
yrcno Oonpiie 10 u mensiie 30, TO BbIBEAUTE HOMb, B OCTANBHBIX CIyYasiX BBIBEIUTE
cioBo "Ommbka"

Jano nBa uucia. BeiBectu Hanbonblee U3 HUX.

Jlano nBa uncna. BeiBectn 'J1a', ecniu onn otamgarorcs Ha 100, nrade BeiBecTr 'Het'
Jano nBa uucna. BeiBectu '/la’, ecnu oHu oTimuaiorcss He Oonee yem Ha 20, nHaye
BeIBecTH 'HeT'.

Jlan HOMep Mecsna. BeiBecTu Ha3BaHUE MOPHI rojia (BECHA, JIETO U TaK Jajiee) WK CI0BO
'Ommbka’, ecim MecsiIa ¢ TAKHM HOMEPOM HE CYIIECTBYET.

2-1i cemecmp
Jana ctpoka. Ecniu oHa HauMHaeTcs Ha 'abc', TO 3aMeHUTh UX HAa 'WWW', HHa4e JJ00aBUThb
B KOHEI| CTPOKH '77Z'.
Hana ctpoka. Ecnu ee anuna 6osbie 10, TO 0CTaBUTH B CTPOKE TOJIBKO MEPBBIE 6
CHUMBOJIOB, HHAU€ JIONOJHUTH CTPOKY CUMBOJIAMHU '0' 10 JUTUHBI 12.
B nanHO# cTpoke HAWTH KOTUYECTBO IUMD.
3ameHuTe B CTpOKE Bce BXoxkaeHus 'word' Ha 'letter’.
VY nanute B cTpoke Bce OyKBBI 'X', 32 KOTOPBIMHU ciieayeT 'abc'.
Haiinute konmdecTBO BXOXkACHHS 'aba' B CTPOKYy.
[lana ctpoka, cocTosiiasi U3 ClI0B, pa3JeJIEHHbIX CUMBOJIAMHU, KOTOPbIE IIEPEYUCIIEHB] BO
BTOpOU cTpoke. [lokaszars Bce ciosa.
Jana ctpoka. [IpeoOpa3oBaTh Bce CUMBOJIBI KPOME IIEPBOIO B HIXKHUM PETUCTP.
Jansl 1Ba ¢aitnel co cioBaMu, pasaeineHHbIME npoodeamu. Co3aaTh HOBBIN (haii,
coJiepKallliil: a) CTPOKH, KOTOPBIE BCTPEUAIOTCS TOJIBKO B IIEpBOM (haiiie; 6) cTpokw,
KOTOpbIE BCTpeyaroTcst B 000MX (aiinax; B) CTpPOKH, KOTOPbIE BCTPEUAIOTCS B KAXKJOM
¢aiine 6osee AByX pas.
Jansl n1Ba daitna, cocrosimue u3 npemaoxennii. Co3aath TpeTuid (aiis, comepKaiifi Bce
IPEJIOKEHHs], KOTOPbIE €CTh XOTs Obl B 0AHOM U3 (haiinoB. IloBTOpH! HE 100aBIATE B
Tpetuil daiin.
Han ¢aitn co cioBamu. YIIOPSI0YUTH CIIOBA 10 a(aBUTy.
Han daiin. Kaxxgas cTpoka CoepKHUT M3, Tapoiib 1 émail, pa3neneHnbie cuMBosiamMy '
(mBoeTOuME). Y JamuTh CTPOKU ¢ MOBTOpaMu email. Y mamute cTpoku, B KOTOPBIX HMEHA
COBIMAJAOT.
Hanmcars ¢pyHkuuto, koropast OyAeT MoKa3bIBaTh CIHUCOK BeeX (hailyioB B TaHHOH Iarke
(mouck (haiijIoB MPOUCXOIUT U BO BCEX BIIOKEHHBIX YPOBHSX).
[Tonp30BaTemnto mpeaIaraeTcss BBECTH UMs KaTallora B JIOKaJIbHOU (aiiioBoit cucteme
cepepa. Cuenapuiit PHP BBIBOIHUT coepKIUMOe 3TOT0 KaTaiora B clieayiomeM dopmare:
NUKTOrpaMMa, yKa3bIBarolas Ha THIl ¢aiina, uMs ¢aiina, pazmep (MM crierragbHast
MOMETKa, eciu (ail SABJIsETCS KaTajloroM), ata U Bpems mocie Held MoIupuKainu.
Han daiin ¢ html-xomom. [Tokas3ats Bce CCHUTKH U3 3TOTO KOJIA.
Han daiin c rekctom. [lokaseiBath copepxumoe ¢aiiia 1o crpaHuiiaMm ¢ HaBuramnuei. Ha
KaXKIYI0 CTpaHMIly TIOMEeUIaeTcs 3a/laHHOe M0JIb30BaTeIeM KOJMYECTBO CUMBOJIOB.
Crenarb TeCTHUpYIOLIYIO porpaMmy. [Iporpamma 1oKHaA COCTOSITh U3 YETHIPEX CTPAHHULL
10 JiBa BOIPOCA Ha KaXkJ0i. BapuaHThl 0TBETOB 0003HAYUTh PaguaIbHBIMU
HEepeKIIIYaTeN MU — IO TPU BapuaHTa Ha Kakbli Borpoc. CicOK HOMEpOB
NpaBUIbHBIX OTBETOB XPAaHUTCS B TEKCTOBOM (haiiiie, HOMepa pazaeneHsl npodenamu. Ha
ISATOM CTpaHULE MPOTPAMMBbl BEIBOAUTCS KOJMYECTBO MIPABUIBHBIX OTBETOB U
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coJepxuTcs KHomka «IIpoiiTu 3aHOBO», KOTOpasi BO3BPAIAET M0JIb30BATENIsl Ha NIEPBYIO
CTpaHMUILY.

[Tonp30BaTeb 3arpy’kaeT TEKCTOBBIHN (haiil co CMMCKOM CChUIOK. Jlo6aBuUTh B 0a3y ((aiin
Ha cepBepe) U3 ATOro (Qaiiia TOJIBKO T€ CChUIKH, KOTOPBIX HET HU B 0a3e, HU B (aiiie ¢
3aMpeleHHbIMH CChIIIKAMH.

Hamnmcatb rocreByto kuury. [lonb3oBarenu ykaspiBatoT cBoit €mail i TekcT cooOmieHus.
[Tpu oToOpaxkeHnH Ha caiiTe COOOILIECHHI OIb30BaTENEH YKa3bIBACTCS JaTa HAIIMCAHUS
TekcTa. s XpaHeHus! COOOIIEHUI UCIOIb30BaTh (hallIbI.

Hanucars nocky o0bsiBienuii. [Tonp3oBatesns ykasbiBaeT cBoi email, Tekct o0bsiBiIeHuS,
3aroJIOBOK OOBSIBICHHS U BRIOMpAET KaTeroputo oObsBienus. s xpanenus oObsIBICHUIHA
MCTIONB30BaTh (hailibl.

Co3natp TU4HYIO Tajgepero n3o00paxennii. BoaMoxkHocTu: 3arpyska QpoTo, ykazaHue
KOMMEHTapueB K ()OTO U BBIOOP KaTETOPHH.

B HexoTopom karasore Ha cepBepe coaepkarcs (aiisl u nanku. [lanku, B cBOIO
ouepeib, MOTYT COJIEPKATh BJIOKEHHBIE NANIKU U (ailyibl. YPOBEHb BIOKEHHOCTH
HeorpaHnnyeH. Heo6xo11Mo nocTpouTh 1€peBO KaTajloroB B BUIE MHOIOYPOBHEBOTO
cnucka. [Ipu 3ToM MapkepoM nepes; MIMEHEM ManKy JOJHKEH ObITh 3HAYOK Marku
Windows , a mapkepoM mepe UMeHeM (aiiia — 3Ha40K MPOrpaMMbl, KOTOpast 3TOT (aiii
OTKpBIBAET 110 YMOIUaHUI0. B karangorax MoryT coaepxarbcst (paiiibl co clieayomuMu
pacmupenusmu: doc, xIs, htm, html, txt, css.

Po6ot Pabora B uaTepakTuBHOM pekume. Komanaer Po6ora. Jlecenka s podora.
Anrebpa noruku Ha npaktuke. KopunopHsle 3a1aun: Ha IUKIIBI U yCI0BUs. BiiosxeHHbIE
LUKJIBL: CJIOXKHBIE Kopuaopbl. CuntaeM mard. 3aaayy Ha noAcuéT mwaros. MieM BeIXo[
13 JJTaOUpHHTA.

Yepenaxa Yepenamka Python Turtle. Uepenaxa kak 00bexT. CBOICTBa Uepenaxu.
3amaun Ha UUKJIBI: MHOTOYTOJIbHUKH, 3B€3/1bl. BiioxkeHHble 1ukibl. Hanrcanue QyHKiuii.
Oynkuuu 0e3 napameTpoB u ¢ napamerpamu. Criucku B Python. Oneparuu co criuckamu.
['enepartops! cninckoB. Koptexu B Python. Cnicok koprexeit. CitydaitHoe 1BHKEHHE
yepenaxu, MoayJb random. 3aquBKa MOJIUTOHOB.

Kapruna GitHub: peructpanus u ocHOBBI Hcoib30BaHuA. bubnnoreka graphics
JIx.3emne. ['eomerpuueckue mpuMuTUBBL. CO3MaHUE KAPTUHBI IO 00pa3ily.
Pedakropunr kaprunsl CTpykTypHOE TporpaMMupoBaHnue. [IpoekTupoBanue cBepxy-
BHU3. PedakTopunr.

Anumanus kaptunsl [Ipopabotka uaTepdeiicoB pynkuuii. JlokymeHTamus QyHKIui.
HUrpa «Ilotimaii rapuk» Beenenue B Tkinter. CoObITHITHAS MOIEITH TIOCTPOCHUS
npuiiokeHus. Bumkersl, coObITHS 1 00paboTurku coObITHil. CBOICTBA M yIaKOBKa
BupKeToB. Tkinter Canvas: Metoapl, uaeHTHGUKATOPHI 1 Teru. Co3/1aHne TPOCTON UTPHI:
KJIMKaTh MBIIIKON Ha CIy4YaltHO MOSIBIISIFOIIMXCS IIapuKax. BumkeT KHONKY J1st
nepesamnycka Urphl.

Urpa «Iloiimait mapuk» Bo30Oyxnenue coObITHil IO BpeMeHU. [[BrkeHHe apuKoB ¢
oTpakeHHeM oT cTeH. [loacuéT urposbix oukoB. [lepeMeHHBIE ¢ 0OpaTHOM CBA3BIO B
tkinter. [Ton3yHOK, yIpaBisiomui CKOPOCTBIO ABUKEHHS IIAPUKOB.

Urpa «ITymxa» IIpocroe 00beKTHO-OpHEHTUPOBaHHOE NporpammupoBanue. Co3iaHue u
MHHUIMAIM3anus Ki1acca. MojenupoBaHue KHHEMaTHKH MaTepUalbHOM TOUKH (CHaps/aa B
HI0JI€ CUJIBI TSXKECTH).

Urpa «Ilymxa». Moaynbnslii pedakropuar MoaysiabsHoe nporpammupoBanue. Co3anue
MOAYJIEH U NIakeTOB. JIOKyMEHTALUs IIPOEKTa.



32. Urpa «Ilymxka» Benenne B OOII npoektupoBanue. [IpopadboTka naTepdericos u
KOHTPAKTOB ()YHKIIMI U OTBETCTBEHHOCTH Ki1acCOB. OTHOIICHUS MEKIY KJIacCaMH.
Hacnenosanue n komno3unus. Accounanus. {narpamma kinaccos UML.

33. Urpa «Aptumepus» [IpoextupoBanue urpsl B ctuie artillery game. Komangnas pa6ora.
Yuumcs B3aumopeiictBoBath yepe3 GitHub. OcBauBaem: git branch, git merge, pull
request. MexaHu3M review.

34. Urpa «Aptumnepus»

3-1i cemecmp

1. 3apaua cBszHOCTH. [Ipeanonoxum, yTo MMEETCs MOCIEAO0BATENbHOCTh Hap LEJIbIX
yucen (mapa p-q MHTEpHpeTupyercs B 3HadeHuu "p cBsizaHo ¢ q"). Eciou p cBsizaHo ¢ g, a q
CBA3aHO C I, TO P CBSI3aHO C I. 3ajaya COCTOMT B HANMCAHWM IMPOTPaMMBbl Ul UCKIIIOUEHUS
JUIIHUX Tap U3 Halopa: Korja mporpamMma IOJIy4aeT OYepefHylo MHapy p-q, OHa JOJDKHA
N00aBIIATH ATy Mapy TOJBKO B TOM Cllydyae, €CIM M3 MPEAbIAYIIUX Map HE CIeIyeT, YTO YTO P
cBs3aHo ¢ q. [lpumep: 3-4, 4-9, 8-0, 2-3, 5-6. K nanHomy criicky 2-9 He n100aBisieM, Tak Kak 2-
3-4-9.

2. Co3parh CHHUCOK W3 33JJaHHOTO KOJMYECTBA JIEMEHTOB. BBHIMOIHUTH HUKINYECKUI
CIBUI 3TOrO CIIMCKa Ha N 3JIEMEHTOB BIIPaBO UJIU BJIEBO.

3. Peanu3oBaTh ¢ NOMOIIBIO OJHOHANPABICHHOIO JMHEHHOrO CIHCKAa OIEpaIio
YMHOKEHUS ITUHHOTO 11eoro yucia Ha N (1enyto mudpy, To ecth nenoe gucio ot 0 10 9).

4., MHUcxomsbld (aitm comepXUT JBa HaOoOpa IOJOKUTEIbHBIX 3HAYCHHH, MEXIy
Habopamu CTOMT oTpuuarenbHoe 3HaueHue. [loctpouts nBa crmcka Cl u C2, 3yeMeHTHI
KOTOPBIX COJIEpKaT 3HaueHHe U3 HaboOpoB 1 U 2 COOTBETCTBEHHO. DJIEMEHTHI PACIIONIOKHUTH 110
BO3pacTaHUIO. BBIIOIHUTE COEIUHEHNE CITUCKOB.

5. Co3garb qBa CTeKa U MOMEHATH HHPOPMAIIUIO MECTAMH.

6. Hcxonmueli (aiinm comep>KUT HaWMEHOBAaHHUE HEKOTOPBIX 00BekToB. IlocTpouTh
CITUCOK, AJIEMEHTHI KOTOPOTO COJAEpKaT HauMEHOBaHME U IHUQPHI JaHHBIX OOBEKTOB, MPUUEM
DIIEMEHTHl CMHCKA JIOJDKHBI OBITh YIOPSAAOYEHBI IO BO3pACTAHHIO 3HAYCHUH MH(POB.
BBIMOTHUTE «ckaTHe» CHCcKa, yAATUB MPOoayOIMpoBaHHbIE HANMEHOBAaHUS O0OBEKTOB.

7. 3agaHo MHOXECTBO TOYEK Ha JByXMEpPHOW IUIOCKOCTH. HaliT Tpu pa3Hble TOYKH,
KOTOpBIE  COCTaBJSIOT TPEYroJbHUK HauOombliero mnepumerpa. CTpyKTypy JaHHBIX
"MHO>KECTBO" peasin30BaTh B BUJE Kilacca.

8. 3amaHoO MHOXXECTBO TOYEK Ha JIBYXMEpPHOW IUIOCKOCTH. HaliTm Takyio TOUYKy, OT
KOTOpPOM CyMMa pacCcTOsSIHUE K JIpYTUM TOUKaM HauMeHblas. CTpPyKTypy JaHHBIX "MHOXKECTBO"
peayin3oBaTh B BUJE Kiacca.

9. Ha mnockoctu 3amansel N MHOXkecTB Mo M Touek B Kaxjaoil. Haiitu cpenm Todek
MEPBOr0 MHOXKECTBA TaKyl TOYKY, KOTOpas TMPUHAMICKHUT HAUOOIBIIEMY KOJUYECTBY
MHOecTB. CTPYKTypy JaHHBIX "MHOXECTBO'" peanu30BaTh B BUJIE Kiacca.

10. Co3nmaTe CIHUCOK M3 CTUXOB OJHOTO aBTOPA. BBIMOMHUTH COPTHUPOBKY CIHCKa IO
BO3pAacTaHUIO pa3Mepa CTUXOB.

11. BBecT HEKOTOpPOE 4YMCIO W 3amucaTh €ro IUQpbl B CTeK. BBIBECTH dYHCIO, Yy
KoToporo uu¢psl uAyT B oOpatHoM mnopske. IlperycMoTperb BO3MOKHOCTH BBEJIECHUS
MIPOU3BOJIBHOTO KOJMYECTBA YHCET.

12. Cuctema coctout u3 Tpex mpomeccopoB P1, P2, P3, ouepenu F, creka S u
pacnpenenutens 3aga4 R. B cuctemy mocTtymarot 3anpockl Ha BBITIOJHEHHUE 337a4 TPEX THUIOB —
T1, T2 u T3, xaxngas nis cBoero mporeccopa.lloctynaromue 3anpockl CTaBATCS B OYEpEb.
Ecnu B Havane ouepeau Haxoautcs 3aaada Ti1 u mporeccop Pi cBoGoeH, To pacmpenenurens R
CTaBUT 3ajlauy Ha BBINOJIHEHUE B mporeccop Pi, a ecnu mpoueccop Pi 3ansT, TO pacnpenenuTens
R oTmpaBnsieT 3amauy B CT€K M U3 OYEpeAM M3BJIEKAaeTcs cleayromas 3afada. Ecnu B BepiinHe
CTeKa HaXOJIUTCs 3ajayda, MpoIeccop KOTOPOW B JaHHBIM MOMEHT cBOOOJEH, TO 3Ta 3ajada



U3BJICKACTCS U OTIIPABIISACTCS Ha BBIMOMHEHHE. OCYIIECTBUTh MOACITUPOBAaHHE PabOTHI JaHHOU
CUCTEMBL.

13. 3agano nBa crmcka, KOTOpBIE coaepikaT pe3ynbTarbl N-uzmepeHuil toka (I) u
Hanpsokenus: (U) Ha HeusBecTHOM compotuBieHud (R). Haittu npuGnmkenHoe 3naueHue R
METOZ0M HaUMEHBIIINX KBAPATOB.

14. OpranuzoBaTh XemI-TaOMUIly C OTKPBHITOW aapecanved, HCHONb3ys MPOLEIypy
MIOWCKAa W BCTaBKU MO Kitody. st GopMHpoOBaHUS HAYaIBHOTO XEII-aJipeca HCIOJIb30BaTh
METOJA [JeNieHUs, a 3aTeéM [pHU BO3HUKHOBEHUHM KOJUIU3UM MPOLEAYPY KBaJApaTUYHOIO
UCCJIEIOBaHMUSI.

15. HanucaTts mporpammy, ONpEeAESIONIYIO SIBJISETCS JH JBOUYHOE JIEPEBO JEPEBOM
TIOWCKA.

16. Nmeercs nepeBo, KOpeHb KOTOPOTO COOTBETCTBYET OCHOBaTeNt0 poja. ChIHOBbBA
Ka)XJ0M BEPIIMHBI 3aJal0T CHIHOBEU M JOYEPE COOTBETCTBYIOLIETO YEJIOBEKA. Y Ka3bIBAKOTCA
UMEHa JByX uesioBek (Hampumep, A u B) . CooOuurs, Kakas U3 CIEIyIOUMX CUTyalluid UMeeT
MECTO:

1) A mpenok B;

2) B npenok A;

3) A u B umeerot Ommkaiimero o6mero npeaka C.

17. Ilpwu 3amycke nporpaMMbl B KOHCOJIM JIOJKHO OTKPBIThCSI MEHIO ¢ BbIOopoMm "PaboTa
co crnuckamu" mnu "PabGota c¢ gepeBbsamu". Ilpu BeIOOpEe Kakoro-imubo M3 MyHKTOB JOJKHO
OTKpbIThCsl noaMeHto. [lonmento "PabGora co cnuckamu" HODKHO BKIIIOYATh B €€0sl MYHKTBHI:
"BKIIIOYMTH HOBBIN 3JIEMEHT HOCJE 1-0ro 1o Homepy aemeHTa, "MCKIIounTh 3J1eMEeHT Mocie i-
oro mo Homepy aseMeHTa", "lloMeHATH MecTaMu 1-blif M 1-bIii+] MO HOMepaM 3JIEMEHTHI".
[Tonmento "PaGota ¢ nepeBbsMU" [OJDKHO BBINONHATH CIEAYIOLIME JCHCTBUS: CO3JaHHE
OumHapHOrO JepeBa (IepeBa MOWCKA) B JUajore C IMojb3oBareneM (crmocod (opmupoBaHus
JiepeBa: ¢ y4éToM 3HaueHHUHl Kitoda), 00Xoa OMHApHOro AepeBa KaXabIM U3 TPEX CIIOCOOOB ¢
BbIJIaUel Ha DKpaH COAECPKUMOT0 MH(POPMAIMOHHBIX TOJIEH, BKIIIOUYEHHE dJIEMEHTa B OMHapHOE
JEpeBO (COTIacHO anropuTMy (QOpPMHUpPOBaHUS JepeBa), yNaleHHE 3aJlaHHOTO y3/a M3 JepeBa
(6e3 monepeBa), yaajeHue J1epeBa ¢ 0CBOOOKICHUEM MaMsITH, BBIBOJ JIepeBa Ha dKpaH. A Tak
K€ OMpEAeNUTh KOJIMYECTBO JIMCThEB Ha 3aJaHHOM YpPOBHE JEpEeBa, OMPEIEIUTH KOJIUYECTBO
y3J10B (HE JINCThEB) OMHAPHOTO JIepeBa.

18. CoctaBuTh TporpamMmy JUisl TOCTPOCHHUS W OOpabOTKH JepeBa OOIIEro BUIA WU
YHOPSAA0YEHHOT'O JIBOMUHOTO JIEpEBA, COJEPKAIIEro y3ibl 1enoro tTuna. [locie Toro kak nepeso,
CO3/1aHO C HUM MO>KHO BBITIOJIHATD CJEAYIOUINE TEeHCTBUS:

— gno0aBieHME HOBOTO Yy371a (Ui JIBOMYHOIO JI€peBa IOJOXKEHHE HOBOIO y3ia
OTIpe/ieNiIeTCsl B COOTBETCTBUH C TpeOOBaHHEM COXpaHEHHsI MOPAJKa, AJs JAepeBa OOIIero BHUa
JIOJDKEH 3a7[aBaThCsl MyTh J0 J00aBIIIEMOr0o y3ia, J00aBIsSIEMBId y3€ll CTAHOBUTCS MIIaJLINM
CBIHOM).

— TEKCTOBAsl BU3yallM3allsl JiepeBa (3HaYCHHE KaXXIO0TO y3Jia BBIBOAMTCS HA OTIEIBHOU
CTpOKE, C OTCTYTIOM MPOIMOPIMOHAILHBIM ITyOHHE y31a (IIar OTCTyIa paBeH ABYM IMpobenam), B
MOPSI/IKE CTApIIMHCTBA Y3JI0B).

— yAaneHue y3ia (IBOMYHOE JIEPEeBO MEepPeCcTpauBaeTCs B COOTBETCTBUU C TpeOOBaHHEM
COXpaHEHHs IIEJIOCTHOCTH W TOpsAKa; Ui JiepeBa OOIIero BUAA YJalsieTcsl BCE MOJAEPEBO,
UCXOJsIIee U3 YJIAIsIeMOoro y3Ja; JOJDKHO OBITh MPEAyCMOTPEHO KOPPEKTHOE OCBOOOXKIEHHE
namsti). OnpeaeneHue Yrcia BepIinH, CTENeHb KOTOPBIX COBMAIAET CO CTETIEHBIO IepEeBa.

19. 3anan rpad (oprpad) B Buae MaTpHUIbl CMEKHOCTH. COCTaBUTH MPOTpaMMy

a) MPOBEPKH, €CTh JIU B Tpade metiu;

0) mowucka B rpade H30JUPOBAHHOM BEPIIHHBI (HE CMEXHOMU C IPY-THMH);

B) ONpeeNIeHHs CTereHu rpada;

T') MOJIyYE€HHUS MTOCIIEI0BATEILHOCTH pedep.

20. 3amporpaMMHpOBATh CTPYKTYPHI JaHHBIX U OTIEPAIMY HAJl HUMH JUIS TIPEICTABICHHS
rpada B BuIE



a) MocJIeI0BaTeILHOCTH pedep (myr),

0) BEKTOPOB CMEXHOCTH,

B) MaTpUIbl CMEXHOCTH,

I') CHMCKOB CMEKHOCTH,

1) MaTpPHUIIBI BECOB,

€) ceTH,

) MaTPHUIIbl HHIUACHTHOCTH,

3)CHMCKOBOI CTPYKTYPBHI.

HeoOxonumble neTanu npeacTaBieHus yTOUHUTh CaMOCTOSITENIBHO.

21. Man rtpad (oprpad). CocTaBUTh ONMCAHUE IAHHBIX ISl €rO IMPEACTaBICHUS U
(dbparMeHT nporpamMmmsl

a) NOJYy4YEeHHs KpaT4allMX IyTed M pPACCTOSHUM MeEXIy BCEMH Bep-LIMHAMHU 10
anroputmy Proiiia v BBIBOJA KpaTYaMILIEero MyTH OT BEPIIUHBI A 10 BEpIIUHEI B.

0) moJy4yeHHsT MaTpHUIlbl CBSI3HOCTH IO alrOpuTMy Yopluamia M BbIBOJa HOMEPOB
BEPILMH Ka)K0H KOMIIOHEHTHI CBSI3HOCTHU Tpada.

22. Pa3zpabotaTh mporpammy, BBIIOJHSIONYI0 0OpaOOTKy JaHHBIX Ha OCHOBE
PEKYypPCHUBHBIX aJITOPUTMOB.

23. Jlano N ropoJlIoB M M3BECTHBI pacCTOSIHUSA MeXIy HUMU. He Bce ropona cBs3aHbl
Ipyr ¢ Apyrom jaoporoi. HaliTu Bce BO3MOXKHbBIE MapLIpyThl U3 ropoja A B roposa B (Hu B onuH
rOpoJ HE 3aX0AUTh J1BaX/1bl). OnpenenuTh caMblil JUIMHHBIA U CaMblii KOPOTKUIA MapIIpyT.

24. Cuctema IBYCTOPOHHHX JOPOT TaKOBa, YTO JJIs JIFOOOW IMapsl TOPOJOB MOXKHO
yKa3aTh COCIUHAIOIMN UX MyTh. Haliiure Takoll ropoj, cymma pacCTOSHUN OT KOTOPOro 0
OCTaJIbHBIX TOPOJOB MUHUMAJIbHA.

25. Jlns 3aJjaHHOM cHCTEMBbl JBYCTOPOHHHUX JIOPOT OINpPENENIuTe, MOXHO JH, 3aKpbIB
Kakue-HUOy1b TpU JOPOTH, 3alPEeTUTh NepeMelieHue u3 ropojaa A B ropoa b.

26. Jlana cuctemMa JBYCTOPOHHUX Jopor. N-mepudepueil Ha3bIBae€TCsI MHOXECTBO
rOpOJIOB, PACCTOSIHUE OT KOTOPBIX JI0 BBIIEIEHHOI0 ropoa (ctonuisl) 6omnpmie N. Jlins qaHHOTO
N omnpenenure N-niepudeputo.

27. Onpenenute, MOKHO JM B JAaHHOW CHUCTEME JBYCTOPOHHHUX JOpOT TPOEXaTh W3
ropoga A B ropoa B Tak, uro06sl nocetuts ropo C 1 He Mmpoe3kaTh HU 10 KaKoil popore 6osee
OJIHOTO pa3a.

28. 3a mpoe3n Mo KaxJoW Jopore B3bIMaeTcs HeKoTopas nouuinHa. Haiinure myTe w3
roposa A B ropoa B ¢ MunumanbHo# BennuuHoW S+P, rae S - cymMma anuH nopor myTH, a P -
CyMMa TMOIIINH IPOE3KAEMBIX J10pOT.

29. Haiinute Meauany rpaga, ToO €CTh TaKylo €ro BEpIINHY, YTO CyMMa PacCTOSHUHN OT
HEe JI0 OCTAJIbHBIX BEpIIMH MUHUMAaJbHA.

30. Pazpabotarp kiacc B-mepeBo s XpaHeHHsS OOBEKTOB, OONANAIONIUX KIFOUOM C
onepauueit cpaBHeHus. [Ipyu peannsanuu cieayeT MoIb30BaThCS CTATHYECKUM MOIUMOP(HU3MOM
Ha OCHOBE IIA0JIOHOB.

31. KomnbroTep 3araapiBaer 4ucio oT 1 1o n. Y monb3oBarens Kk MONBITOK OTrajath.
[Mocne xaxmoil HEyAaYHON MOIMBITKH KOMITBIOTEP COOOIIAeT MEHbIIE WM OOJbIIE 3araJaHHOe
4yucia0. B KoHIE UTPBI TEKCT ¢ pe3yabTaToM (Miu “Bel yragamu”, uin “ITonbITKH 3aKOHYHIINCE”).

32. Haiitu KOTUYECTBO pa3IMYHbIX dJeMeHTOB MaccuBa. [Ipumep: mns 1 4 5 1 1 3 otBer
4.

33. Han maccuB. [lepemeniate €ro 3JeMeHTHI CIyYaiHBIM 00pa3oM Tak, YTOOBI KaXK bl
3JIEMEHT OKa3ajics Ha HOBOM MeECTe.

34. Ky6 cocrout m3 n”3 mpo3payHBIX M HEMPO3PAYHBIX D3JIEMEHTAaPHBIX KyOHKOB.
Nmeercs nu X0Ta Obl OAMH MPOCBET MO KAXJIOMY M3 Tpex u3mepeHuit? Eciam 3To Tak, BbIBECTH
KOOpAMHATHI Kaxaoro npocseta. Ky6 3agaercsa TpexmepHoit matpuneit u3 0 u 1.

35. JlaHo mpeiokeHue. 3aMEHUTh IPYIIbl IPoOeIoB OAMHOUYHBIMHU, KpaitHie IpoOebl
yaanuTh. Bece cioBa nepeBecTH B HUKHUM PErUCTp, NEpBble OyKBbI ClieNaTh 3arjaBHbIMU.



36. [lana ctpoka. 3aMEHHTh BCE€ CCBUIKM M email Ha ***** (kommuecTBO 3BE3q0YEK
paBHO JUTHHE 3aMeHsieMoro gparmenta). [IpumMeps! ccpuok: www.site.com, http://site.com u T.11.
Pemmmte nByMs croco®aMu: € WMCIIONB30BAaHUEM PETYISPHBIX BhIpakeHWH U 0e3. CpaBHUTH
CKOPOCTH pabOTHI.

37.  Tlomw3oBatenb BBOOUT (Gopmyiy Buaa max(a,b) wimu min(a,b), e a,b - memsie
qrclia WM aHaJlOTW4YHbIe BhIpaxkeHuss min(), max(). Haiitu 3Hayenue BbipaxkeHus. [Ipumepsr:
max(1,5) = 5, max(4,min(3,6)) = 4, min(max(1,max(5,3)),min(9,0)) = 0.

38. Ypoku mno MaTeMaTUKe NpPOBOJATCS uepe3 JeHb. Ecium ypok momagaer Ha
BOCKpPECEHbE, TO MEPEHOCUTCS Ha TOHeAeTbHHK. [lomp30BaTens BBOJAWT JaTy IEPBOTO ypOKa.
CrenepupyiitTe pacriiicaHue U3 JaT Ha TEKYIIUHA MeCHII.

39. Han ¢aiin ¢ morunamu u mapossimu. Haiigure Tor 10 caMbIX TOMYJISIPHBIX TAPOJICH.

40. Mlan ¢aiin c mynktamu MeHto (id, HazBanwue, id poaurtens). Ecnu id ponutenst paBHO
0, To poautens He cymecTByeT. [loka3aTs moHOE MeHIO ¢ oTcTynamu. [lonp3oBaTens BBOauT 1d
nyHKTa. [TokazaTe 1erouKy U3 IyHKTOB MEHIO JI0 3TOr0 MYHKTA. Y POBHEH BIIOKEHHOCTH B MEHIO
MOJKET OBITh JIt000€ KOJIUYECTBO.

41. [Man xatanor KHUT. [Ipo KHUTY HW3BECTHO: YHHKaJIbHBIH HOMEp, aBTOpP, Ha3BaHUE,
ron u3nanus. PeanmmzoBate CRUD, moka3 Bcex KHUT Ha 3KpaH U MOUCK IO KaXJAOMY U3 TOJICH.
CraenaTh MEHIO A7 pabOThI C KaTajaoroMm.

4-11 cemecmp

1. Cozpnaiite cTpykTypy ¢ uMeHeM student, copeprkalnyto noist: GpaMuins U MHULUAIIBL,
HOMEpP TPYIIIbI, YCIIEBAEMOCTh (MacCMB W3 ISTH d3jeMeHTOB). Co3gaTh MacCHUB U3 JECSATH
3JIEMEHTOB TaKOro THIIA, YNOPSAJOYMTH 3allMCU IO BO3PACTaHUIO cpenHero Oamta. JloGaBUTH
BO3MOXXHOCTh BBIBOJA (aMWIMM M HOMEPOB IPYII CTYJEHTOB, UMEIOLIUX OLEHKH, PaBHbIE
TOJIBKO 4 niu 5.

2. Co3naiiTe CTPYKTYpy C HMMEHEM train, COJEp)Kallyl0 TOJs: Ha3BaHUE ITyHKTA
Ha3Ha4YeHHs, HOMEp Moe3/1a, BpeMs OTIpaBiieHusl. BBecTu naHHbIE B MAcCUB U3 ISTH JIEMEHTOB
TUNA train, ymopsAOYHTh 3JEMEHTHI 10 HOMepaM TMoe37oB. /00aBUTH BO3MOKHOCTH BBIBOJA
uHbOpMalliu O TMoe37e, HOMEpP KOTOpOro BBeNEH IMosib3oBareneM. J[00aBUTh BO3MOKHOCTh
COPTUPOBKM MACCHUB 10 IYHKTY HA3Ha4y€HMs, NPUYEM I10€3[a C OJUHAKOBBIMU ITyHKTaMU
Ha3HA4YEeHUs TOJDKHBI OBITH YIIOPSIIOUYEHBI 10 BPEMEHH OTIPABICHUS.

3. Co3mare Kjacc ¢ JOBYMsl mepeMeHHbIMU. Jl00aBUTh (PYHKIHMIO BBIBOJA HA JKpaH M
GYHKIUIO M3MEHEHHs] ITHX MepeMeHHbIX. J[00aBUTH (YHKIMIO, KOTOpas HAXOAUT CyMMY
3HAUEHUH 3THX MEPEMEHHBIX, U (YHKIUIO, KOTOpas HaXOJWUT HauOoublliee 3HAUEHHE U3 ITHX
JIBYX MIEPEMEHHBIX.

4. Onucatp Kiacc, pealnu3yomuil AeCITUYHBIA CYETUNK, KOTOPhIM MOXET yBEINYHUBATH
WIM YMEHbIIATh CBOE 3HAUYE€HHWE Ha €AWHUIY B 3aJaHHOM JAuana3oHe. IIpexycMoTpeTh
MHUIMAJIN3AINAI0 CUYETUYMKA 3HAYEHUSIMU 0 YMOJYAHUIO U IPOU3BOJIBHBIMM 3HAUYEHUSMHU.
CueTuuk WMeeT JBa METOJa: YBEJIMUYEHHUS M YMEHbBIIEHUS, — U CBOWCTBO, IMO3BOJIAIOIIEE
NOJlyYUTh €ro TeKyllee cocTosHue. HamucaTe nporpamMmy, JI€MOHCTPUPYIOLIYIO BCE
BO3MO>KHOCTH KJ1acca.

5. Co3nmate Kjacc C JByMsl IEepeMEHHbIMHU. J[00aBUTh KOHCTPYKTOpP C BXOIHBIMU
napamerpamu. J[06aBUTh KOHCTPYKTOp, WHHUIMAIM3UPYIOMIMNA YICHBl KJacca MO YMOIYAHHUIO.
J106aBUTE TECTPYKTOP, BEIBOJASIIUI HAa SKpaH COOOIIEHUE 00 yAaIEHUU 00BEKTA.

6. Coznath Kinacc, coepsKaifii TMHaAMUYEeCKH MacCHB U KOJIMYECTBO JIEMEHTOB B HEM.
J100aBUTh KOHCTPYKTODP, KOTOPBIN BBLAEISAET MaMATh MO 33JaHHOE KOJUYECTBO 3JEMEHTOB, U
necTpykrop. Jlo0aBUTH METObI, MO3BOJISIONIME 3aMOJNHATH MACCUB CIYYalHBIMH YHUCIAMH,
NEPECTaBIATh B JAHHOM MAacCHBE 3JIEMEHTBhl B CIy4yailHOM MOpSAJIKE, HaXOAWTh KOJHMYECTBO
pa3IMYHBIX JIEMEHTOB B MACCHUBE, BHIBOJIUTH MAaCCHB Ha SKPaH.

7. CocTaBUTh OINHCAaHUE KJlacca JUId OIpPENETCHUs] OJHOMEPHBIX MAaCCHBOB CTPOK
¢bukcupoBaHHOM AMUHEL [IperycMOTpeTh KOHTPOIb BBIXO/1a 3a MPEAeNbl MacCHBa, BOZMOKHOCTh



oOpamieHuss K OTACIBHBIM CTPOKAaM MacCHBa IO HMHJIEKCaM, BBINOJHEHHS —OIepannui
MO3JIEMEHTHOTO CLEIUIEHUsS] ByX MAaCCHUBOB C 00pa30BaHMEM HOBOI'O MacCHBa, CIHSHUS JIBYX
MaCCHBOB C HMCKIIIOYCHHEM IOBTOPSIONIMXCS JIEMEHTOB, a TAaK)K€ BBIBOJ Ha HKPaH dIIEMEHTa
MaccHBa MO 33JJaHHOMY MHJEKCY U BCETO MacCHBA.

8. CocraBuTh OMHMCAaHWE KJIacca MHOTOWICHOB OT OJHOM TIEPEeMEHHOM, 3aaBaeMbIX
CTEe-TICHbI0 MHOTOWIEHa M MaccuBoM Kkod¢¢uiuentoB. Ilpegycmorpers MeToabl Uis
BBI-UHCJICHHUS 3HAYEHHMs] MHOTOWIEHA /IS 3aJaHHOTO apryMEHTa, OIEpallH CIIOKCHHS,
BBIYUTAHUS U YMHOKEHHUSI MHOTOYJICHOB C TOJIy4YE€HHUEM HOBOTO 0ObEKTAa-MHOTIOUJICHA, BBIBOJ HA
9KpaH OMMCAHHUS MHOTOWICHA.

9. Ioctpouth Tpu Kkilacca (06a30BbIi W 3 MOTOMKA), ONHUCHIBAIOLIMX HEKOTOPBIX
XHILIHBIX )KUBOTHBIX (OJIMH U3 MOTOMKOB), BCESIIHBIX (BTOPOW MOTOMOK) M TPABOSIHBIX (TpEeTUl
notoMokK). Onucare B 0a30BOM Kiacce aOCTpaKTHBIM METOJ JUIsl pacyeTa KOJMYecTBa U THIIA
MUIIY, HEOOXOAMMOTO IS TPOTIUTAHUS )KHBOTHOTO B 300TIAPKeE.

10. a) YnopsiouuTh BCIO MOCIEI0BATEIbHOCTh KUBOTHBIX 10 YOBIBAHHIO KOJIMYECTBA
numy. [Ipu coBnageHnn 3Ha4eHNH — yHOPsII0UYMBaTh TaHHBIE TIO ajl(aBUTy 10 UMEHH. BeiBecTn
UICHTU(PHUKATOP KUBOTHOTO, UM, TUI U KOJIMYECTBO MOTPEOIAEMOM MUILH /7Sl BCEX JIEMEHTOB
CITUCKaA.

b) BeiBecTu nepBbie 5 UMEH KUBOTHBIX U3 MTOJYYEHHOTO B IyHKTE &) CIIUCKA.

¢) BrBectn mocnennune 3 mpeHTH(HUKATOpa KXHUBOTHBIX M3 MOJYYCHHOTO B IYHKTE a)
CIIHCKA.

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

e) Opranu3oBatb 00pabOTKy HEKOPPEKTHOTO (popmara BXoaHOTO (haiina.

11. Omnwucatp knacc «aomamiHsss o6udauoTeka». [IpemrycMoTpeTh BO3MOKHOCTh pabOTHI €
IPOM3BOJILHBIM YHCIIOM KHMT, IOMCKA KHUTH IO KaKOMY-TH00 NpU3HaKy (HarpuMep, 1o aBTopy
WIH 10 IOy U3JaHus), 10OaBIeHUs] KHUT B OMOJIMOTEKY, yAaleHUs! KHUI U3 HEe, COPTUPOBKU
KHUT 10 Pa3HbIM IOJISIM.

12. CocraBuTh ONHMCaHUE KiIacca MPSMOYTOJBHUKOB CO CTOPOHAMH, TMapauIeIbHBIMH
ocaM KoopauHat. IlpenycMoTpeTh BO3MOXHOCTh IEPEMEIICHUS MPSAMOYTOJIBHUKOB Ha
IUTOCKOCTH, U3MEHEHUE Pa3MEepOB, MOCTPOCHNE HAMMEHBIIIETO MPSIMOYTOJIBHHUKA, COJIEPIKAIIEro
JIBa 33JlaHHBIX TPSAMOYTOJIbHUKA, M MPSMOYTOJIbHUKA, SIBISAIOLIErocs OOLIed 4acTbio
(mepecedyeHneM) IByX NMpsIMOYTOJIbHUKOB.

13. Co3pmare Kiacc JUid XpaHEHUs KOMIUIEKCHBIX 4uces. Peanu3oBaTh omnepanuu Haj
KOMIUIEKCHBIMH ~YWCJIaMHU: CJIO)KEHUE, BBIUMTAaHHME, YMHOXXEHHE, JEJICHHe, COIpsDKEHHE,
BO3BE/ICHUE B CTENEHb, U3BJIeUeHUe KOpHsA. [IpenycMoTpeTs BO3MOKHOCTh M3MEHEHHs (OpMBI
3alMCH  KOMIUIEKCHOTO 4YHcia: anreOpandeckas Qopma, TpUrOHOMETpuyeckas ¢opma,
9KCIOHEHIMabHast hopMa.

14. CocraBuTh omHcaHue Kiacca Juisl TpeAcTaBieHust BpemeHu. lIpemycmorpersb
BO3MOXKHOCTH YCTaHOBKM BPEMEHM U U3MEHEHUS €ro OTIeNbHBIX Mojel (4ac, MUHYTa, CEKyHa)
C NPOBEPKOM NOMYCTUMOCTH BBOAUMBIX 3HAUEHUW. B cilydyae HEJONMYCTUMBIX 3HAYEHUW MOJIEH
BbIOpackIBatoTCs McKiItoueHnusa. Co3laTh METObl U3MEHEHHs] BpEMEHHU Ha 3a/laHHOe KOJIMYECTBO
4acoB, MUHYT U CEKYH/I.

15. CocraBuTh onMcaHue Kiacca A BEKTOpa, 3alaHHOI0 KOOPJMHATAMH €ro KOHIIOB B
TpexMepHOM mpocTpaHcTBe. OOECeYUTh OMNEpaluyl CIOKEHUS W BBIUUTAHHUS BEKTOPOB C
HOJYy4YeHHEM HOBOT'O BEKTOpa (CyMMBI MM Pa3HOCTH), BBIYUCICHHS CKAJSPHOTO MPOU3BEACHUS
JIBYX BEKTOPOB, [UTMHBI BEKTOPa, KOCHHYCA YTJla MKy BEKTOPAMHU.

16. Onucath kiacc, NpenCTaBIAIOLIMM TpeyroiabHUK. llpemycMoTpeTrs MeTonsl JUis
co3laHusl OOBEKTOB, BBIYMCIICHUS IUIOMIAAM, TEPUMETpa M TOUYKM TIepECeUeHHs] MEIHaH.
Omnwucats CBONCTBA [yl NOJTYUYEHUs COCTOSHUS OOBEKTA.

17. Co3nmate aOctpakTHBIM Kimace Figure ¢ MeTomaMu BBIYHCICHHS TUIOIIATH U
nepuMeTpa, a TaKKe METOAO0M, BBIBOJAIIMM HHpopMamuio o ¢urype Ha skpaH. Co3nath
npou3BOIHBIC Kiacchl: Rectangle (mpsmoyromsauk), Circle (kpyr), Triangle (TpeyroibsHUK) co



CBOMMM METOJaMH BBbIUMCIIEHMS IUIomanu u nepuMmerpa. Co3garb MaccuB n (UIyp U BBIBECTU
MOJIHYI0 HHPOPMAIHIO O (PUrypax Ha IKpaH.

18. Knacc Ilokymartens: ®ammmus, Mmsa, OtuectBo, Anpec, Homep kpeautHOIM
kapTouku, Homep ©OankoBckoro cuera; Konctpyktop; MeToasl: ycTaHOBKAa 3HA4YCHUMN
aTpuOyTOB, TOJIydYeHUE 3HAUYCHUN aTpuOyTOB, BHIBOJ MH(popMmanuu. Co3aaTh MacCUB OOBHEKTOB
JAaHHOTO KJlacca. BpIBecTH CHNUCOK TOKymarene B andaBUTHOM TMOPSAKE M CIHCOK
MOKYTaTes e, y KOTOPbIX HOMEP KPEAUTHOM KapTOUYKH HAXOIUTCS B 33JJaHHOM JHAara3oHe.

19. Knacc A6ounent: Uaentuduxanmonnsiii Homep, @amunusa, Umsa, OtdyectBo, Axapec,
Homep xkpenutHoit kaprouku, J[leGer, Kpeaur, Bpemss MeXIyropoiHbIX M TOpPOJICKHX
neperoBopoB; Koncrpykrop; MeToabl: ycTaHOBKA 3Hau€HUM aTpuOyTOB, NOJIy4YeHHUE 3HAYCHUN
atpuOyToB, BbIBOA HH(Mopmanuu. Co3marh MacCuB OOBEKTOB JAaHHOTO Kiacca. BeiBectu
CBE/ICHUSI OTHOCUTEJIbHO a0OHEHTOB, Y KOTOPBIX BpeMsl TOPOACKHX HEPEeroBOPOB IMPEBBIIIAET
3anaHHoe. CBeleHHsT OTHOCUTEIIBHO aOOHEHTOB, KOTOPBIE I0JIb30BAJIUCH MEXKIyTOPOIHON
cBs3b10. CITUCOK AOOHEHTOB B aJI(haBUTHOM IOPSIIKE.

20. 3amaua Ha B3aMMOJICHCTBUE MEXKAy Kiaccamu. PaspaboraTh cucteMy «ABTOOa3ay.
Jucneruep pacnpeznenser 3asBku Ha Peiicbl Mexay BoaurensimMum u HazHayaeT uid 3TOTrO
ABTOoMOOWIb. Boaurens MoXeT chenaTh 3asiBKy Ha peMOHT. /lucnetuep MOXKET OTCTPAaHUTH
Boaurens ot pabotsl. Bomutens naenaer oTMeTKy O BblmosHeHMM Pelica M cocTosHUM
ABTOMOOWIISL.

21. 3amaua Ha  B3aMMOJEHCTBME MEXIy Kiaccamu. Paspabortate  cucremy
«Kenesznonopoxnas kacca». [laccaxup nenaer 3agBKy Ha CTaHLMIO HA3HAUYEHMsI, BpeMsl U JaTy
noe3aku. Cucrema perucTpupyer 3asBKy M OCYLIECTBISET MOMCK cooTBeTcTBYomero Iloesna.
[Taccaxxup npemaer BoIOOp Iloesma m momywaer Cuer Ha omiaty. Kaccup BBOAMT HOMeEpa
IToe3n0B, IPOMEXKYTOUHBIE I KOHEYHBIE CTAHLIUH, LICHBI.

22. 3amada Ha B3aUMOJICHCTBHE MEXIy Kiaccamu. Pa3paborath cucremy «MHTepHET-
marazun». ToBapoBen no6asnser uHpopmauuto o ToBape. Kinent aenaer u omnaunBaeT 3akas
Ha ToBapsl. ToBaposen peructpupyer Ilpogaxky 1 MOXKET 3aHECTU HEIUIATENbIIMKA B «UEPHBIN
CITUCOK.

23. 3amada Ha B3aMMOJCHCTBHE MEXIy Kiaccamu. PaspaboraTth cuctemy «Ilmarexm.
Kmuent umeer Cuer B Oanke m bankoBckyrw kapty (KK). Knument moxer omnatuth 3akas,
caenath Iuiarex Ha Japyroi Cuert, 3a6mokupoBath KK u annynaupoBats CueTr. AIMUHUCTPATOP
MoskeT 3abnokupoBath KK 3a nmpeBbllieHne miarexa.

24. 3amaua Ha  B3aWMOJCWCTBHE MEXKIy Kiaccamu. Paspabortath  cucreMy
«BcTtynurenbHble 9K3aMeHbI». AOUTYpHEHT peructpupyercs Ha DakynpTeT, cAaeT JK3aMEHbI.
[IpenonaBatens BeicTaBisier Ouenky. CucreMa MOJCYUTHIBACT CPEAHMN Oall W Ompeaessier
AOuTypHeHTa, 3a4UCIIEHHOT0 B y4eOHOEe 3aBeICHHE.

25. Pazpaborare kmacc «KampKynsarop norapu@MoB» € BO3MOXKHOCTBIO CIIOKCHUS,
BBIUUTAHUS, YMHOXKEHUS, JEJICHUS, BO3BEJCHUS B CTENEHb U Mepexoja K APYroMy OCHOBAHHUIO.
[IporpamMma n0KHA BBINIOJIHATH BBOJ JAHHBIX, MPOBEPKY MPAaBUIBLHOCTH BBEACHHBIX JAHHBIX,
BbIIauy cooOmeHuil B ciydae ommuOok. [IpoTokon pabGoThl KajabKyJnsaTopa 3amucaTth B (aiin.
[IpemycMoTpeTh BO3MOXKHOCTB MMPOCMOTpa (haiiina u3 mporpaMMel.

26. AxBapuym

1) Omnpenenute oOwbekt TFish - akBapuymuas ppiOka. PpiOka mMMeeT KOOpIHMHATEHI,
CKOPOCTb, pa3Mep, LIBET, HalpaBlieHUE IBIKeHUs. MeTonaMu 00beKTa SBISIOTCS:

Init - ycraHaBiMBaeT 3HAuYCHMs MOJCH OOBEKTa M PUCYET PHIOY HA IKpaHE METOJOM
Draw. Draw - pucyert poiOy (BUPTyaIbHBIH METO.).

Look - mpoBepsieT HECKOIbKO TOYECK HA JIMHUM JIBH)KEHHS PhIObL. ECITM XOTh 0JJHA U3 HUX
OTIIMYAETCS IO LIBETY OT BOJIbI, BO3BpaIaeTcs e€ IIBET U PACCTOSHUE /10 PHIOLI.

Run - mepememaer pbi0y B TEKyIIeM HANpaBICHWH Ha PACCTOSHUE, 3aBUCSINEE OT
TEKyIIe cKopocTH pbIObL. MIHOTIA ciiydallHbIM 00pa30oM MEHsIET HalpaBleHUE JBHKEHUS PHIOBL.
Ecmu peiba BUAMT TpensTCTBHE, HANpaBIICHHE BMKCHUS MEHSETCS, TOKa MpPEISTCTBHE HE
WCYE3HET U3 MOJISI 3pEHUS PHIOBIL.



2) Omnpenenutre 00bekT Taquarium, KOTOpBINA SBISETCS MeCTOM oOutaHus poid. OH
npezcTaBisieT co0oi 001acTh 3KpaHa, HAOJIHEHHYIO BOJIOM.

Meronsr:

Init - BrIIOUaeT rpadUUYECKUil PeKUM, 3aTONHICT aKBAPHYM BOJIOW, CKalaMU U PhIOaMHU.
Run - oprarnmsyer OeckOHEUYHBIN MK, B KOTOPOM BHINOJHSAETCS MeTol Run Bcex oburaTeneit
aKBapHyMa.

Done - Beikitouaer rpauyecKuil pexum.

3) Ompenenure nBa oowvekta Tpike u Tkarp, koropsie HacnenytoT 00bekT Tfish.

4) Kapmbl ¥ IyKd TODKHBI OBITh 00benuHEHBbI B cTau. CTas - 9TO CBSA3aHHBIH CITUCOK
pbI0 B nuHamMuyeckor mamsaTH. [ cBsa3u B oObekTax Tpike u Tkarp ucnons3yiite mone Next -
yKa3zaTejab Ha CIEQYIOIlyl0 pbl0y B cTae. AKBapuyM JOJDKEH OBbITh BIAJENbLEM IBYX CTai.
[Tonp3oBaTenb MOKET MOMOIHATH CTau, BBOJS PIO C KJIaBUATYPBI.

5) Ilyku nOMmKHBI TOEAaTh KaproB, KaK TOJbKO OHM HX YBUAAT. HeoOxomammo
YCTaHOBMTh, KAKOTO MMEHHO Kapna BHJIUT Iyka (Onrxalinuii mo xkoopauHaTaM Kapm K IIyKe,
HalICHHBII KapIl yiajaseTcs U3 cTaun).

27.  Pa3paboTka MpUIIOKEHUS Ul IPEIMETHOM 001acTH « YUET TOBApOB B MarasuHe:
pa3paboTaTh IPUIIOKEHHUE, TO3BOJIAIOIIEE COOMPATh U HAKAIJIUBATH CBEJICHUS O MOCTYIUIEHUU U
peanu3aly TOBAPOB HEKOTOpOro marasuHa. CTpyKTypa HpUIIOKEHHsS 00s3aTeNbHO JOJKHA
BKJIIOYATh CJIEAYIOIIME KJIAacChl: TOBap, IMPOU3BOJIUTENb, JOKYMEHT, IOCTYIUIEHHE TOBapa,
peain3anys ToBapa u Jp.

28.  Pa3paboTka TpHIIOKEHUS JUIS TpeAMETHOH obnactu «OpraHu3anus y4eOHOTO
nporiecca B BY3e»: paspaboTarte mnpuiiokeHue, MO3BOJIIOINIEE cOOMpaTh M HaKalUIMBATh
CBelleHUs 00 opraHu3aluu W aucnerdepuszanuu ydeOHoro mporecca B BY3e. Crpykrypa
OPUIOKEHUsT 005f3aTeNIbHO JIOJDKHA BKJIIOYATh CIEAYIOIIME KIIACChl: akajeMHUdecKas TrpyIna,
CHEIHAJIbHOCTb, JUCIUILINHA, Ay AUTOPHUSL, IIpernoaBaTelib U JIp.

29.  TpaHcnopTHOE areHTCTBO: pa3zpaloTaiiTe MporpaMMy, MUMUTHPYIOILYIO DPaboTy
TpaHCAareHTCTBa. TpaHCareHTCTBO MMEET CeTh (UIMAJIOB B  HECKOJBKHUX TIOpojax.
TpaHcopTUpOBKa TIpy30B OCYLIECTBISIETCS MEXIY OSTUMHU TOpPOAAMU TpeMs BUAAMHU
TpaHCIOPTa:  aBTOMOOWIIBHBIM,  JKEJIE3HOJOPOXKHBIM M BO3AyWHbIM. JI000il  BUA
TPAHCHOPTUPOBKH MMEET CTOMMOCTh €MHHUIBI Beca Ha €IUHMILy IyTH M CKOPOCTb JOCTABKH.
Bo3nymHblil TpaHCIOPT MOXKHO HCHOJIB30BaTh TOJIBKO MEXKAY KPYHNHBIMU rOpOJIaMH, 3TOT BHUJ
CaMblii CKOPOCTHOM M caMblii Joporoil. Kpome Toro, BO3yIIHbIN TPAHCTIOPT 3aBUCUT OT MOTOIbI.
JloctaBuTh rpy3 BO3AYLIHBIM IYTEM MOXKHO TOJIBKO TpPU YCJIOBUU XOpOILIEH IOTOAbI
OJTHOBPEMEHHO B TOpOJaX OTHPAaBKM M Ha3zHaueHus. Xopollas WIM IJIoXas Morojaa 3agaercs
cirydaifHeIM 00pa3oMm. JKene3HOJOPOKHBIN TPAHCIOPT MOKHO HCIIOJIb30BaTh MEXKIy KPYITHBIMU
U CpPEJIHHMH TOpOJIaMH, 3TOT BHUJA CaMblii JeuieBbli. ABTOMOOMJIBHBIH TPAHCIOPT MOXHO
HCIIOJIb30BaTh MEXy JHOOBIMU TOpofaMH. 3aKa3uyuKy 4epe3 CydailHble MPOMEKYTKH BPEMEHU
oOpamiaroTcs B OJMH M3 (UINAIOB TPAaHCAreHTCTBA C 3aKa30M Ha MEPEBO3KY OIpe/eIeHHON
Macchl Tpy3a M BO3MOXKHBIM TIOJKETaHHEM O CKOPOCTH/IIEHE JOCTaBKH. TpaHCareHTCTBO
OpraHu3yeT OTIpPaBKy I'py30B OJHMM M3 BHUJOB TpPAHCIOpPTa C y4E€TOM MOKETaHWN KIMEHTA.
Omiaty TpaHCareHCTBO TMOJNy4aeT TOJIbKO IIOCIE€ YCHEIIHOM JIOCTaBKU TIpy3a. Mexnay
HEKOTOPBIMU TOPOJIaMH ISl KEJIE3HOAOPOKHOTO W/MIM aBTOMOOMIIBHOTO TPAHCIOPTAa UMEIOTCA
CKOPOCTHBIE MAarucTpajid, Ha KOTOPBIX CKOPOCTb COOTBETCTBYIOIIETO BHAA TpaHCIOpPTa
YBEJIMYMBAETCS C 3aJaHHBbIM Ko3(dduuuentom. IIpu mepeBo3ke rpy30B MOTYT HPOMCXOIHUTH
aBapHH, IIPH 3TOM BEPOSATHOCTh aBAPUU HA aBTOTPAHCIOPTE OOJIbIIE, YEM Ha JKEJIE3HOI0POKHOM
TPAaHCIOPTE, a aBUATPAHCIOPT HMEET aBapHMMHOCTh O4YeHb HU3Kyl. Ha ckopocTHBIX
MarucTpajisx BEpOATHOCTb aBapuU MEHbIIE, 4YeM Ha OObYHBIX Jjoporax. Ilpu aBapum
TPAaHCAreHTCTBO BO3BPAIAET 3aKa3YMKY ABOHHYIO CTOUMOCTh ITEPEBO3KH.

[Iponiecc wMHTAIK MOXET OBITH OCTAHOBICH IMOJB30BATEIEM MPOTPAMMBI IS
IPOCMOTpa MapamMeTpoB 00BEKTOB:

JloxoJ1 TpaHCareHcTBa, B TOM YHCIIe ¢ pa30MBKOM MO BUJIaM TPAHCIIOPTAa U TOPOJIaM.



Cpennee Bpemsi JOCTaBKH I'py3a, B TOM YHWCIIE C pa3OMBKOI MO BHAAM TpaHCIOpTa U
ropojiam.

[Torepu, cBsi3aHHBIE C TIIIOXOW MOTOIO0M.

[ToTepwu, cBsi3aHHBIE C aBApUUHOCTHIO, B TOM YHUCIIE ¢ pa30MBKOM MO BHIaM TPAHCIIOPTA U
10 BUJAaM JIOPOT.

Jloxoll Ha TOHHO-KUJIOMETP CKOPOCTHBIX MAarvcTpaieil B CPaBHEHUHU C TaKUM K€ JT0XOJ
Ha OOBIYHBIX JI0POTaXx.

CHnucox UCHONHSEMBIX 3aKa30B C BO3MOXHOCTh COPTHUPOBKH IO TOpOAaMm, BHIaM
TPaHCIIOPTA, CTOMMOCTH MIEPEBO3KH.

Crucox 3aJep>KuBaeMbIX 3aKa30B B CBSI3U C IJIOXOH MOTOJOM.

(Pa3paboTaTh U peann30BaTh KIAcChl, KOTOPHIC SIBISIFOTCS OCHOBHBIMHU B 3ajaHuu. {7t
claun J1abopaTopHO paboOThl HEOOXOIMMO CO3AaTh IPOEKT, B KOTOPOM JEMOHCTPHPYETCS
paboTa OOBEKTOB CO3JAHHBIX KJIACCOB. J[OMKHBI OBITH MPOJAEMOHCTPHPOBAHBI BHIMOJHEHHUE
KOHCTPYKTOpa, BCEX JOCTYIMHBIX METOIOB U IECTPYKTOPA.)

30. Kmacc [po6Hoe yucio co 3HakoM (Fractions). Uuciio H0/KHO OBITH IIPEICTaBICHO
JIBYyMsSI TIONISIMU: LieJasl 4acTh - JUIMHHOE IIeJIoe CO 3HAKOM, JIpoOHas 4acTh - O€33HaKOBOE
KOpOTKOe 1enoe. Peann3oBarh apuMeTHUECKUE ONEPALNU CIO0KEHHUS, BEIUNTAHUS, YMHOXKCHHUS
U olepanuu cpaBHEHUs. B QyHKIIMHM main MpoBepUTh 3TU METOIBI.

31. Kmacc Jlenerum mis paboOThl C JACHEKHBIMH CyMMaMd. UYHCIO JIOJDKHO OBITh
OpeCTaBICHO ABYMs MoJisiMU: Tuna long s pyOnei u tuma unsigned char - ans komeek.
HpoOHas yacTh (KOMEWKH) MpU BHIBOAEC HAa JKpaH JOHKHA OBITh OTAEJICHA OT IEJION 4YacTu
3amsiToi. Peann3oBaTh ClOXKEHHWE, BbIUMTAHUE, ACIEHHUE CyMM, JEIIEHHE CYMMBI Ha JIpOOHOE
YHCII0, YMHOKEHHE Ha IPOOHOE YMCIIO U OTIepallii CpaBHEHHs. B (yHKIIMM main mpoBEpHUTH 3TH
METO/IbI.

32. Knmacc PaBHoOoOuHast Tpamerws, UICHBI Kiacca: KOOPIWHATHI 4-X TOYEK.
[IpemycMoTpeTh B Kiacce KOHCTPYKTOp W METOIbI: IPOBEpKa, sBIseTcs Ju (urypa
paBHOOOYHOHM Tparelueil; BBIYMCICHHUS W BBIBOJA CBEICHWH O (QUType: JIUHBI CTOPOH,
nepuMeTp, Iomaas. B ¢GyHKIUM main MpoJeMOHCTPUPOBATH paboTy ¢ KiaccoM: JnaHo N
Tpanenui, HalTH KOJIMYECTBO Tpanelui, y KOTOPBIX ITUIOMIaAb OOJIbIIE CpeIHEN MO IH.

33. Omucarp 6a3oBbiii kmacc Ctpoka. OOs3aTenbHBIE TOJs Kiacca: ykaszarenb pChar
XPaHUT a/IpeC TMHAMUYCCKH BBIJICIICHHOMN MaMSITH JUTS Pa3MEIICHHUS] CHMBOJIOB CTPOKH;

3HaueHue Tha word XpaHHT JUIMHY CTPOKH B OalTax.

PeannzoBaTh 00s13aTeIbHBIE METO/IBI CIICAYIOUIETO HA3HAUYCHUS:

-KOHCTPYKTOp 0€3 mapameTpoB;

-KOHCTPYKTOp, TPUHUMAIONIMH B KayecTBE TMapamerpa CTPOKOBBIM JHTEpa;, I
KOHCTPYKTOp, MPUHUMAIOIIUI B KaueCcTBE MapaMeTpa CUMBOJ;

-METO/I TTOJTy9CHUS JUTUHBI CTPOKH,

-METO/I OYUCTKU CTPOKHU (J€NaeT CTPOKY MyCTOH);

-IECTPYKTODP.

Omnucate npon3BoHbIN 0T Ctpoka kitacc KommiiekcHoe unco.

CTpoku JaHHOTO KJacca JOJDKHBI COCTOSThH |[M3 JIBYX IOJIEH Pa3/IelIOYHBIX CUMBOJIOM I.
[TepBoe mose 3amaeT 3HaUYE€HUE JEUCTBUTENBHON YAaCTH YHUCIA, a BTOPOE - 3HAUEHHE MHHUMOM.
Kaxxmoe u3 momneit MoKeT coJiepKaTh TOJBKO CUMBOJIBI JECATHYHBIX ITU(PP U CUMBOJIBI - U +,
onpezensomure 3HaKk ynciaa. CUMBOIBI - WK + MOTYT HaXOJUTHCS TOJIBKO B MEPBOM MO3UILIUU
yycia, NPUYeM CHMBOJ + MOXET OTCYTCTBOBAaTb, B JTOM CJIy4ae YHCIO CYHTACTCA
MOJIOKUTENbHBIM. ECITH B cocTaBe MHUIMATU3UPYIOIIEH CTPOKU OYIET BCTPEUEH 000N CUMBOIL,
OTJIMYHBIA OT JIOIyCTUMBIX, 00BEKT Kiacca KomriekcHOe YHCio JOKeH MPUHUMATh HYJIEBOE
3Hauenue. [Ipumepsnr ctpok: 33il2, -7U00, +5i-21.

Jist xmacca KoMIUIEKCHOE 9HCII0 OMPENENUTh CIeTyIOIINE METOIBI:

-pOBEpPKa Ha PaBEHCTBO;

-CJIOKCHHE YNCEIT;

-YMHOKEHHUE YHCeTI.



Hanmucare TecTOBYIO IporpaMMy, KOTopas AE€MOHCTPHPYET pabOTy METOAOB 0a30BOro U
IPOM3BOJIHOTO KJIACCOB.

Onucars maOnoHHbIM kiacc List ayig paboThl ¢ OJHOHAINpPABICHHBIMH CIUCKAMU B
JUHAMUYECKOH MaMsATH.

Jns o0bexTOB Kilacca List ompenenuTh Omepanud TMPOBEPKH CHUCKa Ha ITyCTOTY,
N00aBJIEHUS AJIEMEHTA B HAYaTO CIMCKa, B KOHEL CITUCKA, MOCYET YMCiIa BXOXKACHUHN JIeMEeHTa
B CIIMCOK, yAaJI€HHUE 3JICMEHTA U3 CIIUCKA.

[IponemoncTpupoBaTh paboTy C IIA0JOHHBIM KJIaccoM Ui CIHCKAa C  IeJbIMU
JIEMEHTAaMU U C 3JIEMEHTaMHU-CTPOKaMH.

5-1i cemecmp

1. B nupekTopuu JiexxaT BXOJHBIE TEKCTOBbIC (hailiibl, TPOMMEHOBAHHBIE CJIEIYIOIIIM
obpaszom: in_<N>.dat, rme N - HaTypanpHoe umcyio. Kaxplii ¢aiin cocTouT U3 IByX CTpok. B
NEPBOM CTPOKE - YHUCII0, 0003HaUaroIIee TEHCTBUE, a BO BTOPOH - YKCia ¢ MIABAONIEH TOUKOM,
paszeneHHbIe MPoOeIoM.

JleiicTBHSI MOTYT OBITh CIIEAYIOIIUMHU:

1 - cnoxxenue

2 - yMHOXXEHHE

3 - cymMMa KBaJ[paToB

HeobxonuMo HamucaTh MHOTOMOTOYHOE MPUIIOKEHUE, KOTOPOE BBHIMIOIHUT TpeOyeMbie
JEeHCTBUS HaJ 4YMCIaMH U CyMMY pe3yJsibTaToB 3amuuier B (aiin out.dat. HasBanue paOoueit
JTUPEKTOPHUH TepelaeTcs B BUAEC apryMeHTa pabodeil cTpoku. B peanusanuu mpuBeTCTBYyeTCS
MCIIOJIB30BaHKE MOIMMOp(dU3Ma U TAaTTEPHOB MPOCKTUPOBAHUS.

2. PazpaboraiiTe = MHOTONOTOYHOE  TPUIOKEHHE,  BBINOJMHSIONIEE  BBIYMCICHUE
npousBeneHus Matpull A (mxn) u B (nxk). Dnements! cij marpuisl npousBenenus C = AxB
BBIYHUCIISIFOTCS MApaUIeIbHO P OJHOTUIHBIMU TOTOKamMu. EciM HEKOTOpbII MHOTOK YkKe
BBIUUCIISET 3JIeMEHT cij Marpumbl C, TO CIEIYIONIMA MPUCTYMAIMNUNA K BBIYUCICHUIO TIOTOK
BbIOMpaeT /i pacueta siemeHT cijt+1, ecian j<k, u cit+lk, ecnu j=k. BeimoaHuB BBIYMCIIEHUE
AJIEeMEHTa MAaTPUIBI-TIPOU3BEICHHS, MOTOK IPOBEPSIET, HET JIM DJEMEHTa, KOTOPBIM elie He
paccunThiBaeTca. Eciin Takoil sleMeHT ecTh, TO NMPUCTYIMAeT K ero pacuery. B mportuBHOM
ciaydyae OTHpaBiisieT (IMOJIb30BATEIBCKOE) COOOIIEHHE O 3aBEpIICHHH CBOEM paboThl U
MIPUOCTaHABIMBAET CBOE BBIMOJNHEHUE. [ TTaBHBINM MOTOK, MOMYYUB COOOIIEHHS] O 3aBEPIICHUU
BBIYMCIICHU OT BCEX IIOTOKOB, BBIBOAUT PE3yJbTaT Ha DKpaH M 3allyCKaeT TOTOK,
3alUCHIBAIONINM pe3yibTaT B KOHeI (ailna-mpoTokona. B KaXIoM MOTOKe MOKHA OBITH
3a/iep’KKa B BHITIOJTHEHUH BBIYHUCICHUH (YTOOBI 1aTh BO3MOXKHOCTH MOPa0OTaTh BCEM MOTOKAM).
CHUHXpOHHU3ALIMI0O TIOTOKOB MEXIy COOOM oOpraHu3yite udepe3 KPUTHUYECKYIO CEKIUIO WU
MBIOTEKC.

3. 3agaua B tepmmuHax C++. Ilpm Haxkatuu kHOmKM "Start" aMamoroBoe MPUIIOKECHHE
3allyCKaeT KOHCOJbHOE mnpuiokeHue. l[locnenytonme HaxaTuss KHomku "Start" JOMKHBI
MPUBECTH K CO3JaHHUI0O B KOHCOJBHOM HpUJIOKEHHHM N HOBBIX pabouux MOTOKOB, Tae N -
3HAQUYEHHUE U3 TIOJI C YUCIOBBIM CUETUHKOM.

Haxatne xHomku "Stop" MOMKHO TPUBECTH K 3aKPBITUIO MOCIEIHETO CO3JaHHOIO
pabouero mMoToka B KOHCOJILHOM IMPWJIOKEHUH, a B CIIy4ae OTCYTCTBHS pabOYUX TTOTOKOB - K €r0
3aBepiieHHI0. KOHCOIbHOE NpUIIOKEHHE TakKe JOKHO 3aBEPIIUTHCS U TMPU 3aBEPIICHUU
JMaJIOroBoro. JluaioroBoe MNpPUIIOKEHUE JIOJDKHO OTCIEXKHMBAaTh, 3aKpbUl JIM IOJIb30BaTElb
KOHCOJIFHOE TPUJIOKEHHE caMocToATeIbHO. Clenyromiee Mmocie 3aKpbITHS KOHCOJNM HakaThe
"Start" BO300HOBIISIET paOOUNH TTHKI.

6-11 cemecmp

[locne 3amycka KOHCOJM BBINAAAIOIIMNA CIHMCOK COJAEPKUT cTpoku "Bce mortoku" u
"I'maBHBI MOTOK", MO Mepe CO3JaHMs HOBBIX IIOTOKOB B HEro J00aBISIOTCS CTPOKH,



coJieprKalie ux HoMmepa (pasymMeercs, IpH yJJaJeHUH MOTOKOB yNAJSIOTCS U COOTBETCTBYIOIIUE
uM cTpokn). KoppekTupoBka BBINAAAIOIIETO CIMCKA OCYLIECTBISETCS JUIID MOCIE MOTYyYEHUs
MOJITBEPKJIEHUS! OT KOHCOJIU 00 YCIIEIIIHOM CO3/1aHUU TOTOKOB.

B3aumMopneiicTBre MexXIy NPUIOKEHUSAMU pEaTu30BaTh C IMOMOIIBIO OOBEKTOB sjpa
"coOpiTusA" (events).

Jlo6aBUTh B MPUIIOKEHUS Niepeaady UH(pOpMaIK ¢ TOMOIIbIO daiina, oToOpaxkaeMoro B
namaTe (memory mapped file). PeanuzoBate TpaHcnopTHble (yHKUMU B BUAE JAMHAMHUYECKU
MOJIKIIF0YaeMOM OMOTMOTEKH ¢ HESBHOM 3arpy3Koil.

[Ipn naxarun xHomku "Send" auanoroBoe MPUIOKEHHE NEPECHUIAET KOHCOJU TEKCT,
BBEJICHHBIN B 1oJsie BBOJA. Brlmajaromuii crucok 3aiaeT notok-aapecat. [Ipu BeiOOpe cTpoku
"Bce mnoroku" cooOLIeHHE OTIpaBIsSIeTCd BCEM IOTOKAaM, Kbl IOTOK CUMUTHIBACT
UH(POPMALIMIO HE3aBUCUMO.

['maBHBIM TOTOK BBIBOJUT MOJMYYEHHBIA TEKCT Ha CTaHIAPTHBIA BBIBOJ (stdout), paboune
IOTOKM CO3JIal0T TEKCTOBble (ailibl ¢ MMEHaMM <CBOW HOMEp>.tXt M JONUCBHIBAIOT B HHX
nojsyyeHHbI TekcT. Daiin, oroOpaxkaeMmblii B MaMATh, 3alUIIAETCA OT COBMECTHOI'O
UCIIOJIb30BAaHUS C TOMOILBIO 00BEKTa CHHXPOHHU3AIMK muteX.

Bce neiicTBust moATBEPKIAIOTCS COOOIIEHUSIMU OT KOHCOJIH.

HauanpHas napasuienbHas nporpamma (re4arb WACHTU(PHUKATOPOB MPOLECCOB) - 3aIyCK
(JloxanbHbBIN, pacnpezeneHHblii). OleHKa BPEMEHHU BBIIIOJHEHHS MMPOTrPaMMBbl, CUHXPOHHU3AIMS,
KOJUIEKTUBHBIE OIIEPALINH.

UucneHHOe UHTErPUPOBaHKE- CO3/IaHUE MTPOEKTAa HA OCHOBE F'OTOBOI'0 MCXOJHOIO TEKCTa
IIPOrpPaMMBbl, HACTPOMKa ONIMNA, KOMIWIALNSA, 3aI1yCK.

CkassipHO€ IPOU3BE/IEHNE BEKTOPOB.

YMHOXEHHE MaTpHLL, JICHTOYHBIH adropuT™ (CaMOCTOSTENIbHOE 3aaHue 2).

YMHOKEeHHE MaTpull, OJIOYHbIE CXEMbl paclpeieseHuss JaHHbIX (anroputMbl Dokca u
KenHona).

YMHOXKEHHE MaTpull NMpH OJOYHOM CrocoOe pacrpenesneHusi JaHHBIX" (aJropuTMBbl
@®okca u KeHHOHa): cxema peanM3allMd, TeopeTHYecKass OLEHKa A(PQPEKTUBHOCTH,
BBIUHCIUTEIbHBIE SKCIIEPUMEHTHI.

CkansipHoe MNpou3BeJeHHE BEKTOPOB. [100anbHBIE M JIOKAJIbHBIE JaHHbIE IOTOKOB.
Kputnueckue cekuu 1octyna K pasaensieMblM JaHHbIM. CHHXpOHM3ALMS.

YMHOXKEeHHe  MaTpull  (BapuaHThl  paclapajUleJIMBAaHUs  BJIOXKEHHBIX  LIUKJIOB,
CaMOCTOSITEIbHOE 3a/1aHue 3).

[TapannenbHas COPTUPOBKA: aJITOPUTMBI ITy3bIPEKOBON COPTUPOBKH, copTupoBKH [llema
1 OBICTPOI1 COPTUPOBKU (BBINIOJIHEHUE 3a7JaHUs T10J] PYKOBOJCTBOM IPENOJABATENS).

3agaun 00paboTku rpaoB: NOCTPOCHNE MUHUMAIBHOIO OXBATHIBAIOIIETO JIEPEBa, IIOUCK
KpaTyailmx MyTen.

3ayeTHO-IK3aMeHALIMOHHbIE MATEPUAJIbI VISl IPOMEKYTOYHOI aTTecTAMHU (3a4eT)
1-1 cemecmp
Jnist mosrydeHus: HeoOXO0AUMOM CyMMBI 0ajlIOB HEOOXOAUMO PEUINTh MHIUBUIyaJIbHBIC
3aJJaHus 10 CIEIYIOIIMM TeMaM ([T K10 TeMbl yKa3aHO KOJIMYECTBO OaJIOB 3a 3aJaHHe):
1. OyHKIMH anreOphl JIOTHKH, YCIIOBHBIN omniepaTtop. (15 6aios)
Crucku. (15 6annoB)
[TocnenoBarensHocTu. (15 6anoB)
Oynkuuu 1 pexypceus. (15 6amios)
Maccussl. (15 6amioB)
Copruposku. (20 6a110B)
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2-1i cemecmp
Jlns mostydeHus: HeoOXOAUMOM CyMMBI 0aylIOB HEOOXOAMMO PEIIUTh WHIWBUAYAIbHBIC
3aJJaHMs 10 CIICTYIONIUM TeMaM (151 KaKI0UW TeMbI YKa3aHO KOJIMYECTBO OAIJIOB 32 3ajaHue):
1. Pabora co ctpokamu. (15 GannoB)



O0paboTka 3ampocoB it TeKCTOB (15 6amion)
Coznanue coocTBeHHbIX MOAyIei. (20 6aioB)
@aiinbl. (15 6amoB)
bu6nmorexa Matplotlib. @ynkiuu ogHol nepemenHoil. (15 6amnos)
bubmmorexa Matplotlib. @ynkumu aByx nepeMeHHbIX. (15 6amioB)
3-1i cemecmp
Jlnst moydeHuss HeoOXOAMMOM CyMMBI 0ajIoB HEOOXOIMMO PENINTh WHIAMBUIAYAJTbHBIC
3aaHMs [0 CIIETYIOUUM TeMaM (AJ1s KaXI0UW TeMbl YKa3aHO KOJIMYEeCTBO OalJIoB 3a 3aJjaHue):
1. Martpuunsie 1 BeKTOpHBIE ornepaiuu. (20 6ayon)
2 Pabora ¢ BpemeHnHbIMU psigamu (15 6annoB)
3. O6paboTka n3obdpaxeHuit u Texcra (20 6ayoB)
4. Pa6ora ¢ garappeiimamu. (20 GasioB)
S) Busyanuzauus ganssix. (15 6amios)
4-11 cemecmp
Jnis monmydeHHs 3adeta HEOOXOIUMO IOATOTOBHUTh 2 HMHIUBUAYAIBHBIX TIPOEKTa C
UCIIOJIb30BaHUEM BCEX OCHOBHBIX BO3MOKHOCTEH 00BEKTHO-OPUEHTUPOBAHHOTO
nporpaMMupoBaHus (45 6aI0B 3a MOJHOCTHIO TOTOBBIH MPOEKT).
S5-1i cemecmp
Jnis monmydyeHHs 3adera HEOOXOIUMO IOATOTOBHUTh 2 HMHIUBUAYAIBHBIX TPOEKTa C
UCIIOJIb30BaHUEM IAPAJUIEIbHBIX BRIYUCICHHH (45 0aJIJI0B 32 OJIHOCTHIO FTOTOBBIN MPOEKT).
6-11 cemecmp
Jis monmyuyeHMs 3adeTa HEOOXOJUMO IMOJATOTOBUTh 2 HMHIUBUAYAJIbHBIX IPOEKTa C
UCIIOJIb30BAHUEM PACIIPEICIICHHBIX BHIYMCIICHUN (45 0aIOB 3a MOJHOCTBIO TOTOBBIHM MPOCKT).
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Kpurtepun oneHuBanus pe3yibTaTOB 00y4eHHs
Kpumepuu oyenusanus no sauemy:

3aueTsl MO JUCIHUIUIMHE TMPECienyloT Ielb OLEHUTh paboTy CTyAeHTa 3a Kypc,
MOJTyYeHHE TEOPETHUYECKUX M TMPAKTUYECKUX 3HAHUHM, MX MPOYHOCTh, PA3BUTHE TBOPYECKOTO
MBIIUICHUS, TMPUOOPETEHHE HABBIKOB CAMOCTOSITENIHOM paboThl, yMEHHE MPUMEHSTh
MOJTYYCHHBIEC 3HAHUS JUTSI PeIICHHsI TPAKTHYECKUX 3a1a4.

OneHnBaHue YpPOBHS OCBOCHHUS AMCIMILTUHBI OCHOBBIBAETCS HAa KAayeCTBE BBIMOJHEHUS
CTYZCHTOM 3aJlad 3a CEMECTp, MHIMUBHIYaTbHOTO 3aJaHHs / MPOEKTa M OTBETOB Ha BOIPOCHI
3ayeTa. 3a peHieHHe KaKIOoro WHIUBUAYaJbHOTO 3a/laHusl JaeTcs KOJMYecTBO Oasios,
yKazaHHOE B pazzene «3aueTHO-’K3aMEHAIMOHHBIE MaTepHaibl ISl  MPOMEXKYTOYHOM
aTTecrauuu (3a4et)». Ecau cTyAeHT mpenocTaBiseT mporpaMmy, KOTopas IMEeT HeAOYEThl, TO
€CTh MPOXOAUT OOJIBIIMHCTBO TECTOB, HO HE BCE, TO CHUMAaeTcs oT 1 10 5 Gamos.

«3auTeHO»: CTylIeHT HaOpan 80 OGamioB u Oosee; CTYyIEHT BIAIEET TEOPETUYECKUMU
3HAaHUSIMH TI0 JaHHOMY pasfelly M PeIlwsl BCe WHAWBUIYalbHbIC 3a/1a4d U WHAWBUIYaJIbHbIC
3aaHusl.

«HE 3aUTEeHO»: CTyAeHT HaOpayn meHee 80 0amioB; MaTrepuans HE YCBOEH WJIM YCBOCH
YaCTUYHO.

Kpowme Toro, 3a oTBeTHI Ha BOIPOCHI Ha 3a4eTe gaercs 10 20 6ayos.

0 6amioB: HEMOHMMAHUE CYIIHOCTH HM3JaraéMbIX BOIIPOCOB, IpyOble OMMOKH B OTBETE,
HEYBEPECHHBIE U HETOUHBIE OTBETHI Ha JIOMOJHUTEIHHBIE BOIIPOCHI.

0-10 6anmnoB: 3HaHWE M TIOHMMaHHWE OCHOBHBIX BOIPOCOB MPOTPAMMBI, CTYJIEHT yKa3al
HaNpaBJICHUE PEUICHUs WHAWBHIYaJbHOH 3aJaud; YacCTUYHO OTBETHJI HA JBa BOIPOCA WIIU
JIOCTATOYHO TOJIHO OTBETUJ XOTS OBbI HA OJIUH BOIIPOC.

11-15 GanoB: TBEpABIE U TOCTATOYHO TMOJHBIC 3HAHUS BCErO MPOTPAMMHOI0 MaTepHaa,
nocnefoBaTebHbIle, TMPaBUIbHBIC, KOHKPETHBIE OTBETHl HA IIOCTABIEHHBIC BOMPOCHl TMPHU
CBOOOJTHOM pearupoOBaHUMU Ha 3aMEUYaHHS 110 OTACIHHBIM BOIIPOCAM; TOCTATOYHO TIOJTHO OTBETHII
Ha JIBa BOIIpoOCca.



16-20 GayioB: TIyOOKHE HMCUEPIBIBAIONINE 3HAHUS BCETO MPOTPAMMHOIO MaTepHala,
JIOTHYECKH TOCIIE0BATEIbHBIC, TOJIHBIC, TPAMMATHYCCKHU TIPABUIIBHBIC U KOHKPETHBIC OTBETHI HA
BOTIPOCHI.

O1cHOYHBIC CpEICTBA JUIS MHBAJIMIOB W JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3II0POBBSI BEIOMPAIOTCS C YIETOM WX WHAWBUIYATBHBIX TICHXO()U3MYECKIX 0COOCHHOCTEM.

— mpu HEOOXOAMMOCTH WHBAJIHIAM M JIMIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
3II0POBBSI IIPEIOCTABISIETCS JIOTIOTHUTEIIEHOE BPeMsI JUIsl IOJrOTOBKM OTBETA HA DK3aMEHE;

— IIpU IPOBEJICHUH NPOLETYPhl OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUS] HHBAINIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS TPEAYCMATPUBACTCSI UCIIONIB30BaHUE TEXHHUYECKUX
CpPEZCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHIAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— TIpY HEOOXOIUMOCTH ISl 00YUAIOIIUXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBBS
U MHBAJIUAOB IpoLEIypa OLEHUBAHUSA pPE3yJbTaTOB OOYyYEHUS 1O JAUCLUIUIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponenypa oneHUBaHUs PE3yIbTaTOB OOyUEHHs] WHBAIMUIOB U JIMI| C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBBSI 110 JHCHUIUIMHE (MOJIYJIIO) TIpeIyCMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B Qopmax, aJanTUPOBAHHBIX K OrPAHUYCHHSIM HUX 3J0POBbSI M BOCIPHUSATHUS
uH(bOopMaLuu:

JUist a1 ¢ HapyIIEHUSIMU 3pSHUS:

— B Ile4yaTHOU (popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.

JUist U1 ¢ HapyIICHUSIME CITyXa:

— B I1e4aTHOM (opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jist 1 ¢ HapyIIEHUSIMH OTIOPHO-BUTATEJILHOTO anmapara:

— B IIe4aTHOU opme,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.

JlaHHBIN TIepeueHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

5. Ilepevyenn y4eOHol JuTepaTypbl, HHGOPMALMOHHBIX PECYPCOB U TEXHOJIOT Ui

5.1. YueOHas JuTeparypa

1. Okynos, C. M. IIporpammupoBanue B anroputmax: ydeOHoe mocobue / C. M.
OkynoB. — 7-e u3a. — Mocksa: JIaboparopus 3nanui, 2021. — 386 ¢. — ISBN 978-5-93208-
521-9. — Texkct: oanekTpoHHbii // JlaHb: 3nekTpoHHO-OMONMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/172252

2. Oxynos, C. M. Anroputmsl 06paboTku cTpok: yuedHnoe mocooue / C. M. OkymnoB. —
4-¢ u3n. — Mocksa: Jlaboparopus 3Hanui, 2020. — 258 ¢. — ISBN 978-5-00101-658-8. —
Texct:  onexTpoHHbli /  Jlab:  3MEeKTpoHHO-OMOMMorewyHas  cucrema. —  URL:
https://e.lanbook.com/book/135553

3. ®enopos, M. KO. TlporpamMmmupoBaHue Ha SI3bIKE BBICOKOTO YpoBHs Python: yueGHOe
nocobue s By3oB / JI. FO. ®denopoB. — 3-e usm., nmepepad. u gon. — Mocksa: M3marenbcTBo
IOpaiit, 2021. — 210 c¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-14638-7. — Tekcr:
snekTponHsiii // DBC FOpaiir [caiir]. — URL.: https://urait.ru/bcode/478098

4. 3pikoB, C. B.  IlporpammupoBanue. @DyHKIMOHAJIBHBI NOAXOJ: YYEOHUK U
npakTtukyMm s By30B / C. B. 3eikoB. — Mocksa: U3marensctBo FOpaiit, 2021. — 164 c¢. —
(Beicmiee obpaszoBanue). — ISBN 978-5-534-00844-9. — Tekcr: anekrponssiit / DbC KOpait
[caiiT]. — URL.: https://urait.ru/bcode/470387

5. 3bikoB, C. B. IlporpammupoBanue. OObeKTHO-OPUEHTHPOBAHHBIN MOAX0A: YYEOHUK U
npakTukyM ais By3oB / C. B. 3bikoB. — MockBa: UznatensctBo HOpaiit, 2021. — 155 ¢. —
(Bwicmee o6paszoBanue). — ISBN 978-5-534-00850-0. — Tekcr: anekrponssiit / DbC KOpait
[caiiT]. — URL.: https://urait.ru/bcode/470281
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5.2. lepuoanueckasi JuTEepaTypa

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble NpodeccHOHATbLHbIE (a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI

J1eKTPOHHO-0ubMoTeYHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. ObC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JaAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnansr uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas oudiauorexa (HIb) http://www.elibrary.ru/

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

YuuBepcuterckas napopmanronnas cuctema POCCHUS http://uisrussia.msu.ru

NoarwdE

HNupopManoHHbIE CIPABOYHbIEC CHCTEMBI:
1. KoncynsranT [Imtoc - cnpaBoyHast nmpaBoBasi cucteMa (JOCTYII O JIOKAJIBHOM CETH ¢
KOMIIBIOTEPOB OMOIMOTEKH)

Pecypcbl cBOOOIHOTO f0CTYHA:
1. KwubepJlenunka (http://cyberleninka.ru/);
2. Kypcol Benymux By3oB Poccun™ hitp://www.openedu.ru/;
3. Hudopmanmonnas cucrema "EamHoe OKHO J0CTyIa K 00pa30oBaTeIbHBIM pecypcam”
http://window.edu.ru/;
4. OHnaiH-Kypchl U cepTH(HKATHI OT BeIyIIHX By30B Mupa https://ru.coursera.org/.

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HH(OPMAIMOHHBbIE PecypChl

KyoI'y:

1. Cpena MoIyJIbHOTO THHAMUYeckoro ooydenwus http://moodle.kubsu.ru

2. baza y4eOHBIX IUIaHOB, yUeOHO-METOUYECKUX KOMIUIEKCOB, MyOIMKanuii 1 KoHpe-
pennwmii http://mschool.kubsu.ru/

3. bubnmnorexa nH(HOPMAIIMOHHBIX pecypcoB Kadeapbl HHOOPMAIIMOHHBIX 00pa3oBa-
TeNBHBIX TexHoorui http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTelbHBIE pecypchl Kadeapsl MH(MOPMAMMOHHBIX CHUCTEM H
TexHosoruii B obpazoBanun KyOI'Y u mHayuno-metommueckoro xypsana "HIKOJIBHBIE T'O-
JbI" http://icdau.kubsu.ru/

6. MerToauyeckue YyKa3zaHusi JJisi O0y4YAIOIIMXCS IO OCBOEHHK) JUCIHUILIMHBI
(Momy.Jis)

— Obwue pekomeHOAYUU NO CAMOCMOSIMENLHOU pabome 00y4arouuxcsi.

Camocmosmenvuas paboma o00y4AIOWUXCS  GbINOJHAEMCA NO  3A0AHUI0 U NpU
Memoou4eckomM pyKogoocmee npenooasameins, HO 6e3 e20 HenocpeoCcmeeHHO20 YUACMUs.
Camocmosmenvhas paboma noopazoensiemcs Ha CamoCmosmenvHyo pabomy Ha ayOumopHbuIX
3aHAMUAX U HA 6HeayOUmopHylo camocmosmenvuylo pabomy. CamocmoamenvHas paboma
obyuarowuxcs 6KIOYaAem KAk NOJHOCMbIO CAMOCHMOSMENbHOE 0CB80eHUe OMOEIbHbIX MeM
(pazoenog) Oucyuniunevl, MaxK u npopabomky mem (Pazoenos), 0ceauU8aAeMvblXx 60 BpeMs
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ayoumopHou pabomvl. Bo epemsa camocmosmenvHol pabomsl 00yuarowuecs uumarom u
KOHCNeKmupyom y4eOHyio, HAYYHYI0 U CHPAGOYHYIO JUMepamypy, 6blNOJHAIOM 3a0aHUA,
HanpaejienHvle Ha 3aKpenjieHue 3HAHUti U ompabomKy YMeHUtl U HABbIKO8, 20MOBAMCS K
meKywemy u npoMedHCymouHoMy KOHMPOII0 No OUCYUNIUHE.

Opeanuzayus  camocmosamenvHou  pabomsl  00YHAOWUXCA  pe2laMeHmupyemcs
HOPMAMUBHbIMU ~ OOKYMEHMamu, y4eOHO-Memoouyeckou Jaumepamypol u 31eKmpOHHbIMU
00pazosamenbHbiMU pecypcamu, 8KI0YAsL:

Ilopadox opeanuzayuu u ocywecmeieHuss 006pa308amenvHol 0esmeIbHOCmU  No
00pazo6amenvbHbiM  NPOSPAMMAM  BbiCULe20 00paA306aHus — HpocpamMmam bakanaspuama,
npocpamMmam — Cneyuaiumema, NpoOSPAMMAM — MA2Ucmpamypvl  (VMEepicoeH  NpPUKazom
Munucmepcmea obpazosanus u Hayku Poccutickou @edepayuu om 5 anpens 2017 200a Ne301).

Hucomo Munucmepcmesa obpazosanus Poccutickon @edepayuu Nel14-55-996un/15 om
27 nosiopa 2002 2. "O6 axmusuzayuu camocmosmenbHol pabomul CmyO0eHmos8 8blCULUX YUeOHbIX
3asedenut”.

Tlonoocenue o camocmosmenvHou pabome cmyoenmos (ymeepaicoeno npuxazom Ne 272
KyoI'V om 03 mapma 2016 2.).

B ocBoeHnu nucuuMIUIMHBI MHBAIUAAMM U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOYKHOCTSMH
3/10pOBbsl OOJIBIIOE 3HAYEHHE MMEET HWHAMBHyallbHas ydeOHasi pabora (KOHCYJIbTALUU) —
JIOTIOJTHUTEIBbHOE pa3bsiICHEHUE Y4eOHOr0 MaTepHara.

WunuBuayanbHble KOHCYJbTAllMM 10 TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpOM,
CHOCOOCTBYIOLIMM MHIMBUAYAIU3ALUU O0yUYEHUS U YCTAHOBJIEHUIO BOCIIUTATEIILHOTO KOHTAKTa
MEXJay I[pernojaBaTesieM U OO0y4arolMMCs HMHBJIWIOM WJIM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBbS.

7. MaTepuajibHO-TEXHUYECKOe olecniedeHne 1o JUCHUNInHe (MOIAY110)

HaunmMeHoBaH#e CrieIUaIbHBIX OCHAIIEHHOCTD CHEHATbHBIX IMepeueHb NUIIEH3UOHHOTO
HOMeIeHHH HOMEIeHH [POrPaMMHOr0 00eCIeYeHuUsI
VYueOHble ayAUTOPHH st | MeGenb: yueOHast Mme6enb Microsoft Windows
[POBEICHHUS! 3aHSTHI JIEKIMOHHOTO . ) .
—_— Texuuueckue cpenctsa ooyuenus: | Microsoft Office Professional Plus
9KpaH, IPOEKTOP, KOMIIBIOTED
VYueOHble ayIUTOpUn st | MeGenb: yueOHast Me0enb
[POBEACHUSI 3aHATUIH
CEMHHAPCKOTO THUIIA, TPYIIOBBIX H
UHIMBUIYAIBHBIX  KOHCYJIbTAIHH,
TEKYLIETO KOHTPOJIS u
[POMEKYTOYHOM aTTeCTalluu

Jns  camMocTOosATeNbHOW  paboThl  OOYyYaIOUIMXCS  MPEAYCMOTPEHBI  MMOMELICHHS,
YKOMILIICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ Me6eJ'II:I-O, OCHAIIICHHBIC KOMHBIOTCpHOfI TEXHUKOM C
BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTu «HTepHEeT» M o0ecrneyeHneM J0CTyna B 3JIEKTPOHHYIO
nH(})OPMAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

HanMenoBanue moMemneHus 1ist
CaMOCTOSATENBEHOW PabOTHI
oOyJaromuxcs

OcHaIeHHOCTh TOMEIIECHNH JUIs
CaMOCTOSTEIIEHONU PaOOTHI
00yJaromuxcs

Hepet{eHL JIMIICH3HUOHHOT O
IporpaMMHOIO obecneyeHus

[Tomeenue g caMOCTOATENbHON
padoThI 00yYarONUXCs (YUTATBHBIN
3an Hayunoli Oubnnorexu)

Kommiekr

Mebenb: yaebnas mebenb

CIIeUAIN3UPOBAHHON




meOenu: KOMITBIOTEPHBIC CTOJIBL

O6opynoBaHue: KOMIIBIOTEpHAsT TEXHUKA
C TOJKIIIOYEHHEM K HH(OPMALUOHHO-
KOMMYHUKAITMOHHOU ceTh « THTepHeT» U
JOCTYIIOM B JNEKTPOHHYIO
HH()OPMAIIMOHHO-00Pa30BaTENbHYIO

cpeny oOpa3oBaTelbHOW OpraHu3alluy,

BeO-KaMephl, KOMMYHHKAIIMOHHOE
o0opynoBaHue, obecrnieynBaromee
JOCTYIl K CETH HHTEepHeT (IIPOBOJIHOE
COEJIHEHUE u OecripoBoHOE

coenuHenue no texuonoruu Wi-Fi)

ITomerenue it caMOCTOSTEILHOM
paboThI oOy4Jatonxcs (ay.

Mebenb: yaebHas MeOenb

Kommmrekt CIIEUATN3UPOBAHHOM
MeOeTTH: KOMITBIOTEPHBIE CTOIIBI

O6opynoBaHue: KOMITBIOTEpHAsT TEXHUKA
C TOJKIIOYEHHEeM K HH(OPMALMOHHO-
KOMMYHHUKAIIMOHHOHU ceTH «HTepHeT» U
JOCTYTIOM B JIEKTPOHHYIO
WH(POPMATMOHHO-00Pa30BaTEIEHYTO

cpely o00pa3oBaTeNbHOM OpraHU3aIuy,

BeO-KaMepBhl, KOMMYHHKAIIHOHHOE
obopynoBaHue, obecrnieynBaromee
JOCTYIl K CEeTH HHTEepHeT (IIPOBOJIHOE
COEJIHEHUE u OecrpoBosiHOE

coenuHenue no texuonoruu Wi-Fi)




