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1 Henu v 32124 U3yYeHHU s JUCHTUTITTHHBI

1.1 Ilesib oCBOEHMSI AUCHUTITTHHBI

Lenpto wu3ydeHUss AUCHUIUIMHBI SIBJIIETCA MOATOTOBKA B 00JacTH MPUMEHEHUS
COBPEMEHHOUN BBIYMCIHUTEIIBHOW TEXHUKH [UISI MPAKTUUYECKOrO PEIICHHS MPUKIATHBIX ¢
TEOPETUUECKUX MAaTEeMaTUYECKUX 3a/ay.

1.2 3apaum AMCUMIIMHBI

— 03HAKOMHUTH CTYJICHTOB C OCHOBHBIMHU CTPYKTYpaMu JaHHBIX U METOJIaMHU CTPYKTYPHOTO
MIPOrPAaMMHUPOBAHKS, COBPEMCHHBIMHU HWHQPOPMAIIMOHHBIMH TEXHOJIOTUSMH W CHUCTEMaMH
MIPOTrpaMMHUPOBAHUS,

— HAYYWTh NPHUMEHSATH COBPEMCHHBIE MH(POPMAIIMOHHBIC TEXHOJIOTUHU I PEIICHUS
pa3UYHBIX 33/1a4;

— 00y4UTh OCHOBAM MPOTPAMMHPOBAHUS HAa AITOPUTMHUUECKHX SI3bIKaX BEICOKOTO YPOBHS;

— HAay4YUTh HCIOJB30BaTh METOABl MAaTEMaTHYECKOTO H  ITOPUTMHUYECKOTO
MO/ISTUPOBAHUS MPU PEIICHUH TEOPETHUECKUX U TIPUKIIAJHBIX MATEMATHUECKUX 3a/1a4.

1.3 MecTo AUCHMIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Jucuunnna «TexHonorus nporpaMmmupoBanus v padotsel Ha 9BM» oTHOCHTCS K 6a30BO
gact broxka 1 "{uctumauaer (Moaynu)" yaeOHOTO IiaHa.

Jis e€ ycnemHoro usy4deHus: HEOOXOIMMBbI 3HAHHS U YMEHHUs, NPUOOPETEHHBIE B
pe3ynbTaTe OCBOEHHS LIKOJBHOTO Kypca MaTeMaTUKH U MHPOPMATHKH, a TaKKe€ HEKOTOPBIX
pa3zesioB MaTeMaTUUECKOT0 aHalln3a U alureopsl.

N3yuenune nucuummmnbl « TexHoIOruM nporpaMMupoBanus 1 padboTsl Ha DBM» mo3Bosaut
CTYIACHTaM IMPOBOJUTHh HAay4YHbIE HCCIEJOBAHHS B PA3IMYHBIX OOJIACTIX MAaTEeMaTHKH, a TaKke
KaueCTBEHHO O(OPMIISITH CBOU YUeOHBIC U HaydHbIC paOoThI. [lomydeHHBIC 3HAHMS HEOOXOAMMBI
JUISl U3YYEHUs TTOCHEAYIOMMNX TUCHUIUINH, TakuX Kak b1.0.13 «Hucnennsie metoap», b1.0.27
«ANTOPUTMBI CTAaTUCTUYECKOTO aHaim3a AaHHbIX», b1.B.02 «TeopeTnko-4unciioBble METOJbI
kpurnirorpadguny, b1.B.06 «IIpaktukym Ha DBM» 1 pakTH4YeCKH BCeX AUCITUIUINH TI0 BEIOODY .

1.4 TlepeyeHb NJAHHMPYEMBIX Pe3yJabTATOB 00y4eHHS 1O AUCHUIIHHE (MOIYJII0),
COOTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOEHHUSI 00Pa30BaTeIbHOM MPOrPaMMbI

W3yuenue paHHOM y4yeOHOW JUCHMIUIMHBI HampaBiieHO Ha (opMmupoBaHHE Y
o0yyaronuuxcs CaeayonnX KOMIETeHIUI:

KOI[ 1 HAMMCHOBAHHUE MHAWUKATOPA JOCTHIKECHUL PeSyJ'ILTaTLI 06yqu1/m 10 AU CHHUILIUHEC
KOMIICTCHIITNH

YK-1 CniocofeH ocyiecTBJISTh KPUTHYECKHIi aHAJIM3 MPOOJIeMHBIX CUTYalMii HA OCHOBEe CHCTEMHOI'0
MOAX0/1a, BLIPA0ATHIBATH CTPATErHI0 JeiCTBMIl
NYK-1.2. OcymiecTBiser TOUCK, OTOOp U | 3HAET OCHOBHBIC IOAXOIBI K AITOPUTMU3AIMU PEIICHUS
CUCTEMATHU3AIIAIO I/IH(popMauI/H/I JUIA ONpEACIICHU | MATCMAaTHYCCKUX M IIPAKTUYCCKUX 3a1a4

IbTEPHATHBHBIX BAapHaHTOB  CTPATETHUYECKUX | YMeeT pa3pabaThiBaTh, AHAIM3UPOBATh, ANANTUPOBATH U
pemleHnii B TPOOJNEMHONM  CHTyaMd ¥ | COBEPIICHCTBOBATH aJTOPHUTMEI

000CHOBaHMsA BHIOOPA ONTHMABHON CTPaTeErHu € | BiameeT  HaBbIKAMU — IPAKTHYECKOTO  MCIIOJNB30BAHMS
Y4eTOM  MOCTAaBJIE€HHOM  LENH, PHCKOB M | MaTeMaTHYECKHX aJrOPUTMOB

BO3MOXKHBIX MOCIIEICTBUH
IIK-4 cnocobeH pa3padaTbiBaTh NPOrpaMMHOe o0ecrnedeHue IS pellleHUus] MPUKJIATHBIX 3a71a4 B cepe
NnpoeccuoOHANTbHOM 1esiTeIbHOCTH
UIIK-1.2. VmMeer HaBbIKM HKCIOIb30BAHUS | 3HAET OCHOBHBIC MPHEMbI UCIONB3YeMbIe MPHU pa3paboTke
COBPEMEHHBIX SI3BIKOB IPOrPaMMHPOBAHMS ISl | MPOrPaMMHOTO OOECTIEYEeHHs HA COBPEMEHHBIX A3bIKax
pa3paboTKu IPOrpaMMHOTO 00ECIIeIeHUS MPOrpaMMHPOBAHUS

YMeeT peann3oBbIBaTh QJITOPUTMBI C HCIIOJIb30BAaHHEM
COBPEMEHHBIX S3bIKOB ITPOrPaMMHPOBAHUS

Braneer HaBbIKaM¥ IPAKTHYECKOT0 IPOrPaMMHPOBAHNS
OIIK-3 CrnocofeH MOHMMATh NMPUHIMIBI PadOThl COBPeMeHHbIX MH(GOPMALMOHHBIX TEeXHOJOTHI U
HCI0JIb30BATH UX /UISI pellleHusl 3a1a4 NpodeccHOHAIBHOI 1esiTeJbHOCTH




KOZ[ 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUKCHUS P€3yJ'II)TaTI)I 06yq€HI/I$I 10 JUCHUILIINHE

KOMIIETEHINH

NOIIK-3.1. meer npencraBieHre o NpUHIUNAX | 3HaeT  0a30BblE  NPHHOWIBI  pabOTBl  COBPEMEHHBIX
pabotsI COBPEMEHHBIX MH(QOPMAIMOHHBIX | MH(POPMAIMOHHBIX  TEXHOJOTHH,0CHOBHBIE METOJIBI
TEXHOJIOT M MaTEMaTUYECKOr0 ¥ aJITOPUTMUYECKOr0 MOJETUPOBAHUS

VYmMmeer BLIGI/IpaTL noaAXOAAIINE IIporpaMMHbIC n
TCXHUYCCKUE CPCACTBA MJIsA PCHICHUA KOHKPETHBIX 3a1a4
Bﬂaz[eeT 0a30BBIMH HHCTPYMCHTAMH, HUCIOJbB3YEMbIMH B
COBPCMCHHBIX I/IH(i)OpMaHI/IOHHI)IX TCXHOJIOI'HUAX

OIIK-5 CnocoGen pa3padaTbiBaTh AJITOPUTMbI M KOMIBIOTEPHbIE NPOrPaMMbl, NPUTOAHBIE s
NMPAaKTHYECKOTr0 MPHMeHEeHHs

NOIIK-5.2. Peanuzyer aJITOPUTMBI C | 3HaeT OCHOBHBIE KOHIENIWHU, HCIOJIb3YEMbIE IpU
UCTIOJIb30BaHUEM COBPEMEHHBIX CpeACTB | MPOrpaMMHON peann3aluy arOpUTMOB

pa3paboTKu NpUKTIaAHOTO NPOTrPaMMHOTO | YMeeT BBIOMpaTh KOPPEKTHBIE METOJbI NPH MPOrpaMMHOMN
obecrieueHus peanu3aliy perieHus MaTeMaTHIecKuX 3a1a4

Brajgeer HaBbIKAMH MPUMEHEHUS COBPEMEHHBIX CPEICTB
Pa3paboOTKH MPHKIIAHOTO MPOrPAMMHOIr0 00ecTeueHu s

Pe3ynbrarel 00ydyeHHs 1O AMCUMIUIMHE AOCTUTAIOTCS B paMKax OCYLIECTBICHUS BCEX
BHJIOB KOHTAKTHOM M CaMOCTOSITENbHOM pabOThl 00YYarOIMXCsl B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM TJIAHOM.

WHaukaTopbl  AOCTHKEHUS  KOMIIETEHIUMH  cUMTaloTCs  C(OPMHUPOBAHHBIMU  IpPHU
JOCTHUXKEHUH COOTBETCTBYIOIIUX UM PE3YyJIbTaTOB OOyUEHUSI.

2. CTpyKTYypa H coJep:KaHue U CHUTIIMHBI

2.1 Pacnipenenenue TPy10€MKOCTH THCIMIIIMHBI 110 BUAAM padoT

Oo6rmiast TpyaI0EMKOCTh JTUCIMILIMHBI cocTaBisgeT 16 3aueTHbix exunwmi (576 gacoB), ux
pacmpeiesieHre 1Mo BujaaM paboT MpeICTaBICHO B TaOJIHIIE

Bubl pabot Bcero dopma o0yueHns
4acoB OYHas
1 2 8 4 5 6
CeMECTp | CeMecTp | CeMecCTp | CeMecTp | cemecTp | ceMecTp
("acer) (dacern) ("gacern) ("gacer) (Jgacer) (dackr)
KonTakTHas padora, B TOM 375,2 72.2 54,2 54,2 66,2 72.2 56,2
qHcIe:
AyauTopHbIe 3aHATHS (BCETO0): 68 48 52 64 68 52
3aHATUA JEKIIMOHHOIO TUIIA 34 16 18 16 34 18
11a00paTOpHBIE 3aHATHS 34 32 34 48 34 34
HNuas xoHTakTHas padoTa: 4.2 6,2 2,2 2,2 4,2 42
KonTtponb camocTosTenbHOM
patorer (KCP) 4 6 2 2 4 4
ITpomexyrounas arrecrauus (MKP) 0,2 0,2 0,2 0,2 0,2 0,2
CamocTosiTeJibHAasi paboTa, B TOM 200,8 35.8 53,8 17.8 5.8 35,8 51.8
qucie:
Konmponvuas paboma

CamocmoamenvHoe uzyueHue
Ppazoenos, camonoo2omoeKa
(npopabomxa u nosmoperue
JIEKYUOHHO20 MAmepuana u
Mamepuana y4eOHUK08 U Y4eOHbIX
nocobuil, NOO20MoeKda K
1a60paAMOPHBLIM U NPAKMUYECKUM
3AHAMUAM, KOJVIOKSUYMAM U M. O.)

[ToaroroBka Kk TeKyIeMy KOHTPOIIO - - - - — — -

KonTpous:

HO,I[FOTOBK& K OK3aMCHY

| uac. 576 108 108 72 72 108 108




Oomas B TOM 4HCJIe

TPYAOEMKOCTH KoOHTakTHasi | 375,2 72,2 54,2 54,2 66,2 72,2 56,2
padora
3a4. e 16 3 3 2 2 3 3

2.2 Conepxanue TUCHUIIHHBI

Pacnipenenenue Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM JAUCHUIIINHBI.
Pasnensl (Tembl) IUCHUIUIMHBL, U3ydaeMble B 1 cemecmpe

KomnnuecTBo yacos

Ne HanmeroBanHe pa3aeios (Tem) Beero Aygggg;ﬂaﬂ BHe*;ya%”fT‘;pHa”
J 13 JIP CPC
1. AJTOPUTMBI U CTPYKTYpPbI TaHHBIX 11 6 2 3
2. OyHKIMM anreOpsl JIOTHKH 23 8 6 9
3. MaccuBbI, HUKIJIBI 1 COPTUPOBKH 30 8 12 10
4. DOyHKIUH 22 4 10 8
5. Koneunsle aBToMaThl 17,8 8 4 5,8
HUTOI'O no paszdenam oucyuniurl 103,8| 34 34 35,8
KonTposb camocrositenbHoll pabotsl (KCP) 4
ITpomexyrounas atrectauus (M1KP) 0,2
IToaroToBKa K TEKyIIEeMy KOHTPOIO -
OO1ast TpyJOEMKOCTb 10 JUCHUIIIHHE 108
Paznernsr (TeMbl) AUCIUILTHHBI, H3y9aeMbIe BO 2 cemecmpe
KonmuecTBo yacos
Ne HauMeHoBaHME pa3ieiioB (TeM) Beero Af;g;’g}la’l BHGZ};I%P;TT(;PHW
J 13 JIP CPC
6. Crpoku 4 10 23,8
7. Monynu u maketsl B Python 4 6 8
8. Daiinbl 4 8 8
9. Pabora ¢ rpadukoi 4 8 14
HUTOI O no pazdenam oucyuniunvl 101,8| 16 32 53,8
Kontpoms camoctostensHoi paboTsl (KCP) 6
IIpomexyrounas arrecrauus (IKP) 0,2
IToaroroBka K TEKyIeMy KOHTPOITO —
OO01ast TpyJOEMKOCTb 10 JUCIUIUTHHE 108
Pazgenbl (TemMbl) TUCHMIUIMHBI, H3ydaeMble B 3 cemecmpe
KonuaectBo acos
Ne HanmeHoBaHHe pa3aenos (Tem) Beero A}S%T(?IEHM BHei};%Zzszaﬂ
J I13 JIP CPC
10. |bubmuoreka mis aHaau3a gaHHeX NUMPY 10 20 10
11. |bubnmoTeKa [UIf aHAIM3a JAaHHBIX Pandas. 8 14 7,8
HUTOI'O no pazoenam oucyuniunsl 69,8 | 18 34 17,8
Kontpomns camoctostensHoi padoTs! (KCP) 2
ITpomexyrounas arrecranus (MKP) 0,2
IoaroroBKa K TEKyIIeMy KOHTPOITIO -
OO0m1as TpyI0EeMKOCTb TIO TUCITUIIIIHE 72
Pasnensl (TeMbl) TUCHUIUIMHBL, U3ydaeMble B 4 cemecmpe
KonuuectBo yacos
Ne HammenoBanwme paznenos (TeM) Beero Ays;lgggﬁaﬂ BHeZ};%TT(;pHaH
Ja I3 JIP CPC
12 OOBEKTHO-OPUEHTUPOBAHHOE NporpaMMupoBanue. Kiaccel u 8 28 2.8
METO/IBI
13. |HacnenoBanwue, monumMopu3M 1 HHKATICYISIUS 8 20 3




HUTOI'O no pazoeram oucyuniurvl 69,8 | 16 48 5,8
KonTpons camocrositensaoi pabotsl (KCP) 2

[Tpomexyrounas arrecrauus (MKP) 0,2

[ToaroroBka K TeKyIeMy KOHTPOIIO —

OO0mmIast TpyI0EeMKOCTb IO TUCITUILITIHE 72

Pa3nensl (TeMbl) TUCUMILIMHBL, U3y4aeMBbIE B O cemecmpe

KomnnuecTBo yacos

o AynutopHas BHeaynuTopHas
Ne HaummeHoBanue pa3enoB (TeM) Beero pabora paboTa
J 113 JIP CPC
14, OCHOBBI IOCTPOECHUS MaPAIJIETbHBIX BEIYHCIUTEIBHBIX 8 4 5.8
CHCTEM
15. |[lapamienbHble BEIYUCICHHS 14 16 16
16. |I[MapamnensHast 00paboTKa OOIBINNX MACCUBOB JTAHHBIX 12 14 14
HUTOI'O no paszdenam oucyuniutl 103,8| 34 34 35,8
Konrponb camocrositenbHoi pabotsl (KCP) 4
ITpomexyrounas arrecranus (MKP) 0,2
[ToaroroBka K TeKyIieMy KOHTPOIIO -
OO1ast TpyJOEMKOCTb 1O JUCHHUIIIHHE 108

Pazensl (TeMbl) TUCIMIUIMHBL, U3ydaeMble B 6 cemecmpe

KonunuectBo yacos

Ne HaumenoBaHue pasiesnos (Tem) Beero Ays;gggrlaﬂ BHC?;%P;TT?HM
J I13 JIP CPC

17. |PacnpenencHHBIC CHCTEMBI M BEIYUCICHUS 8 14 23,8

18. |TexHonoruu pacrnpeereHHOro mporpaMMHPOBAHHUS 10 20 30
UTOI O no paszdenam oucyuniunvl 103,8| 18 34 53,8
Kontpoms camoctostensHoi pabots! (KCP) 4
[Mpomexyrounas arrecrauus (KP) 0,2
[ToaroroBka K TEKyIeMy KOHTPOJIO -
OO01as TpyJOEMKOCTb 10 JUCHHUIUTHHE 108

Pazgenbl (TemMbl) AUCHUIUIMHBI, U3yd4aeMble B 3 CEMeCTpe
[Mpumeuanune: JI — nexuun, [13 — mpakruyeckue 3aHstus / cemunapsl, JIP — mabopaTopHbie
3ansaTus, CPC — camocrositenpHas paboTa cTy/IeHTa

2.3 Conep:xaHue pa3iesoB (TeM) JUCHUTNTHHBI
2.3.1 3augaTus JeKIMUOHHOI0 THIIA

No HaumenoBanue pasnena TemaTuxa samsTai/paséop dopma TeKyIIEro
(Temsbr) KOHTPOJIS
1. Knaccudukarus SI1. 3nakomctBo ¢ Python. Tumbl nasHBIX H K
mepemennble. ba3oBple omepammu. HHTeprperamus OmmOOK.
PEPS8. Anropurmusanmusi.
ANTOPUTMEI U SI3BIKM TIPOrpaMMHpPOBaHMSA M aNTOPUTMBI. MaTeMaTHYeCKue
CTPYKTYPHI JAHHBIX MHOKECTBA Y THUIIBI JAHHBIX.
CTpyKTypBsl JTaHHBIX: MHOXXECTBA, CBSI3HBIE CITUCKH, CTEKH, JEK,
OYepeny, CIIOBApH, XAII-TaONHIIBI, BOMYHBIE M TNPE(UKCHBIE
JIepeBbsi, Tpadbl.
2. Oyakiun  anreOpel  oruku. Jlormueckuit Twm.  Omneparmun K
DyHKIMH anredpsl oTHoweHusl. Jlormueckue omnepauuu. Y CIOBHBIE OMNEPATOPBI.
JIOTUKH CocraBHoii oriepatop. MeTKu.
Ormazaka nporpamm B Python.
3. Oynakunn. VckimroueHns n ux o0padoTka. T
Dy Nwmennbie pyaxuun, nactpykuus def. Aprymentst GyHKImm.
AnonumHbIe QyHKIMH, HHCTpYKIms lambda.
Pexypcust. [Ipsimoii 1 0OpaTHBIH X0/ pEKYpCHH.
4. |MaccuBsbl, IUKIIBL 1 Maccussl. OnepaTtopsl nukna. CHuCKH, KOPTEKH M CIOBapH. T
COPTHPOBKH Omnepatopsl 00IIMEe A BCEX THUIIOB IOCIEAOBATEILHOCTEH.




Crpoku. HWrepaTopbl, TeHEpaTOpbl, TE€HEPATOPHI CIIHCKOB.
WHaekchl 1 cpessl.
Meronst  coptupoBku. Ily3pippkoBass copTupoBka © €€

yayunienusi. COpTHpOBKAa — IepeMelnuBaHueM  (meidKepHas
coptupoBka). CoptupoBka pacuéckoit. COpTHPOBKAa BCTABKAMHU.
CopTHpOBKa BEIOOPOM.

Koneunsle aBToMaTEI

HeTepMI/IHI/IPOBaHHLIe U  HEACTCPMUHHUPOBAHHBIC KOHCYHBIC
aBTOMAThI. Ta6n1/111a Mepexoa0B. Koneunnie aBTOMATHI C
Mara3MHHOHM IaMSTHIO.

Crpoku

Cpe3bl CTPOK U CIHCKOB.

[IpucBanBaHue B cpe3 CIUCKA.

Cranpaptasie ¢yukunun len, max, min, sum.

Merozmst split u join.

Crpykrypa nanusix Kyua/ITupamuna (Heap)

Paccrosaue JleBenmrediHa. IIpoBepka paBeHCTBa CTPOK.
HauBHbIif mouck moacTpoku B crpoke. AnroputMm Khyra-
Moppuca-IIparra.

MOI[YJ'II/I " ITIaKCThI B
Python

OCHOBHBIE CTaHIApPTHBIE MOAYIH © TakeTtel B Python.
Nmnoptupoanue moayineid. Co3aHue COOCTBEHHBIX MOIYJICH U
uxX uMmnoptupoBanue. CrenuanTu3upOBaHHbIE MOAYIH H
MPUIIOKEHHUS.

[OFV71151

BBoa-BeiBon nHGOpManuu. CuctemMa yrpaBieHHs BBOJIOM-
BBIBOZIOM. MeTonbl noctymna. Metku (aiiioB. OTKpeITHE U
3akpeiTie Qainos. Jlornyeckue u ¢pusnueckue daitnpsr. OOmHe
orepanyu HaJ GaiiaMu.

TunusupoBanHsbie ¢aiinsl. bectunopeie daiiibl. Oaiinbl npsiMoro
jocryna. TekcToBble (haiiibl.

Pa6ora ¢ rpadukoi

bubmuoreka  Matplotlib.  Koureitrep  Figure.  OGmacts
pucoBanus. MyIbTHOKOHHBIC PHUCYHKH. KOOpAMHATHBIE OCH.
Henennst KoopauHATHBIX ocedl. CrenuanbHble  AIEMEHTHI
pucynka B mMmatplotlib. OcobGeHHOCTH KOOPAHHATHBIX OCEH.
I'padukun B momsipHOil cucTeMe KoopaMHAT. Peanmzarus
COOCTBEHHBIX (DyHKIIHH.

10.

Bubnuoreka mis
aHaiu3a nanaeix NumPy

Co3nanue maccuBoB NumPy. Apudmernueckue onepanuu Haj
MacCHUBaMH NumPy. Wnpexcamust  maccuBa ~ NumPy.
ArperupoBanue B NUMPy.

Oneparmu Hag MaTpuiaMu ¥ Bekropamu B NUMPY. Manekcarms
Matpurisl  NUMPY.  ArpermpoBanme  Mmatpury  NumPy.
TpancnonupoBanue u u3mMeHenue Gopmbl MmaTpuil B NUMPy.
Ta6muier NumPy.

Aymno wu BpeMeHHble psgsl B NumPy

O6pabotka nzobpakennit u Tekcra B NUmPy.

11.

Bubnuoreka msa aHaansza
JaHHBEIX pandas.

bubnmoteka pandas. Pa6ora ¢ Jlaradppeiivamu (Tabauiiamu) B
pandas. ®wunbrpanms  HaGmomeHW. [ pynmupoBKka  H
arpernpoBaHue.

I'pacduku u pandas. Busyanuszanust. PeryispHeie BBIpaKEHHsL.

12.

OOBEKTHO-
OPHEHTHUPOBaHHOE
MIPOTrpaMMHUPOBAHUE.
Knaccel 1 MeToabl

IIpenmymectBsa u Henoctatku OOIL. Kiaccel. OOBEKTHL
ATpuOyTel Kiacca. ATpuUOYTHI Kiacca MPOTHB aTPHOYTOB
sk3eMIUIsipoB. Meronel.  CraTmuHple  MeTonsl.  BozBpat
MHOXXECTBEHHBIX 3HA4YeHHWH ©3  Meroma. Meronm  Str.
Konctpykropsl. JlokanbHble ¥ TI00aNbHBIE IEPEMEHHBIE.
MommduraTtopsr JOCTyTIA.

13.

HacnenoBanne,
oIMMOphI3M u
WHKATCYIISIUS

HacnenoBanme. AOGCTpakTHBIE KIIACCHL. YPOBEHB aOCTPAKIIHH.
MmuoxectBeHHOe HacnenoBaHue. [lomumopdusm. [leperpyska
metoxa. [lepeonpenencane metona. MHKancynsiwst. AKCECCOpBI
(rerteps! u certepsl). UHTEpdEIiCH.

14.

OCHOBBI TOCTPOEHUS
napauieNbHBIX
BBIYHCITUTEIBHBIX
CHCTEM

ApXWTeKTypa TapajuleNbHBIX  BBIYMCIUTENBHBIX  CHCTEM.
Cratndeckass W JMHaAMHYecKash KOHBeHepmsauus. BekropHble
Boruncienua. Cucrematnka QOauHHA.

[Ipumepsl  mapajutenbHBIX — BbUMcHeHud.  [lapammenusm.
Yckopenne. DddektuBHocTh. MacmTabupyemocts. OlieHKa




a¢pdextuBHOCTH pa3paborku. OrpaHudeHuss ceTH. MeTomsl
napajuienusma. IIponeccsl 1 MOTOKH.

Tunudeble  OMMOKW MHOTOTIOTOYHOTO IPOTPaMMHPOBAHHS.
B3auMHoOe ucKIIOYEeHHE U YCIOBHAsl CMHXpoHU3auus. Mojenb
MaMsITH U HU3KOYPOBHEBBIE MPUMUTHBBI CUHXPOHU3AIINU.
AnbTEepHATUBHBIE TMOAXOAbl K peau3allii OJHOBPEMEHHBIX
IPOrPaMM.

15.

[TapannensHsie
BBIYHCIICHUS

Obnactn mnpumeHeHuss W 1npobnemartnka. CoBpeMeHHbIE
napajuleNbHble BBIYMCIMUTENIBHBIE CHUCTEMBL. TeopeTudeckue
OCHOBBI TapaJuleNbHBIX BbIYMCIeHUHA. [loka3zaTenmu kauecTBa
napauleNbHOro anroputMa. [IpuHIHITEL pa3paOboTKU U THIIOBEIE
CTPYKTYpHI MapajulenbHbeIX anroputMoB. Merogonorus PCAM.
CucteMbl mapaIeNbHOIO  MPOrpaMMHpOBaHUs.  THUIOBBIE
MOZENH  TPOrpaMMHUpOBaHMs ¥ mAOJIOHBL.  OCHOBBI
HapajyIebHOTO IMPOrpaMMHpPOBAaHMSA Ha cCUCTeMax ¢ oOuiei
naMatelo Ha mnpuMepe TexHosmorun OpenMP.  OcHoBbl
HapaJuIeNbHOrO MPOrpaMMHUPOBAHUS Ha CHCTEMAX C
pacnpeielieHHO TaMsThio Ha puMmepe TexHooruu MPI.

16.

ITapainensHas
00paboTKa OOJBIINX
MAaCCHUBOB JaHHBIX

®denomen Big Data. Monens nporpammupoBanus MapReduce.
[MpuHIMIBL NapayuIeNnbHON peanu3ayy BeraucieHnid. Oonactb
IIPUMEHEHUs U IpuUMepsbl 3anad. [IpuHuunel pacnpeneneHHOU
peanusaiun MapReduce Ha kimactepHbix cucremax. [Inatdopma
Apache Hadoop. Wurepdeiics MPHUKIIAHOTO
NpOrpaMMHpPOBaHKsl W peanusanus mporpamm st Hadoop.
JlokanpHasi oTiajKa M 3amyck nporpamm Ha kiacrtepe. [Ipuemsr
U CTpaTeruu peanu3aium MapReduce-iporpamm.
BBICOKOYpOBHEBBIE S3bIKM W HHCTPYMEHTApUH Uil paboThl C
Hadoop. IMpaktuueckue mpuMeps! ucmonszoBarus MapReduce.
Orpannuenuss ~ momenu  MapReduce,  pacmmpenus |
AIbTEPHATHBHBIC MTOIXOBI.

17.

Pacripenenennsie
CHCTEMBI U BBIYHCIICHHS

ObnacTi TMpHUMEHEHHs, XapaKTepHbIE OCOOCHHOCTH W BHIIBI
pacrnpeneneHHbIX CHCTEM. [Tpobnemsl HOCTPOCHHS
pacrnpeneeHHbIX CHCTEM. Teopernueckue OCHOBBI
PacIpene/ICHHBIX BBIYMCICHUH, IPUMEPBI PAaCIpeneIeHHBIX
anroputMoB. CrocoObl B3aWMOJEWCTBUS  pacHpeeCHHBIX
HPOILIECCOB, CETEBBIC MPOTOKOMBL.

18.

TexHonoruu
pacmpeneneHHoro
MIPOT PAMMHUPOBAHHUS

TexHonornu pacrpeaeneHHoro TPOrPaMMHPOBAHHSL.
PacripenesieHHbIE CHCTEMBI XPaHEHHS TAaHHBIX, DPEIUTHKAIASL
nanHbix, NOSQL-cucrempl. TexHomorum —pacrpeeneHHbIX
BBIYHCIICHHUH, TPHIBI, JOOPOBOJIBHBIC BRIYMCICHUs. OONavHbIe
BBIYHCIIUTEIbHBIE CUCTEMBL.

JadopaTopHblie padoThl)

2.3.2 3aHATHS CEMUHAPCKOro THNA (MPAKTU4YeCKHe / CeMUHAPCKUE 3aHATUS/

No HaumenoBanue pasnena TemaTuka sansTHi/pabor dopma TeKyIIero
(Temsbr) KOHTPOJIS
1. Knaccudukarms SI1. 3aakomctBo ¢ Python. Tumsl maHHBIX 1 KP
repemennble. basoBeie omeparm. VHTEpnperanust omuOoK. PI3
PEPS8. Anropurmusanmusi.
ANTOPUTMEI U SI3BIKM TIpOTpaMMUPOBAHUS W aJITOPUTMBL. MaTeMaTHIECKHE
CTPYKTYPHI JAHHBIX MHOKECTBA M THIIBI JAHHBIX.
CTpyKTypBl MaHHBIX: MHOXKECTBA, CBSI3HBIC CIIMCKH, CTEKH,
JIeK, OdYepear, CJIOBapH, XdII-TaONWIpBI, JBOMYHBIE U
npeprKCHBIC TePEBbsI, TpadbL
2. Oynkmun  anreOpel soruku. Jlormyecknit Tun. Omnepannun PI3
OyHKINH anreOps oTHoueHus. Jloruueckue omnepauuu. Y CIOBHBIE ONEPATOPBHI.
JIOTUKH CocraBHoii onepaTop. MeTku.
Ornanka mporpamm B Python.
3. Oynakuun. VckmroueHus n ux oopadoTka. PI3
Dy Nmennsie pyaxuun, nactpykuus def. Aprymentst GyHKImm.
AnoHuMHBIC QyHKIME, HHCTPYKUus lambda.
Pexypcust. [Ipsimoii 1 00OpaTHBIH X0/ peKYpCHH.




MaccuBbl, IIUKITBL 1
COPTHUPOBKH

Maccusbl. Omnepatops! 1ukra. CIUCKH, KOPTSKU U CIIOBAPH.
OmnepaTopbl 00IIUe I BCEX THUIIOB ITOCIEIOBATEIHHOCTEH.
Crpoku. Htepatopbl, TEHEepaTOphl, TEHEPATOPHI CIFICKOB.
WHaekchl U cpessl.

Metonbl coptupoBku. [ly3eIppKOBas COpTHpOBKAa U €€
yiyumreHus. CoOpTUpOBKa IepeMelnnBaHeM (IeHKepHas
COPTHPOBKA). CoptupoBka  pacd&ckoil. CoptupoBka
BcTaBKaMu. COPTHPOBKA BHIOOPOM.

KP
Pr3

Koneunsle aBToMaTEI

HeTepMI/IHI/IPOBaHHLIe U HEACTCPMHUHUPOBAHHBIC KOHCYHLIC
aBTOMAThI. Ta6nnua MEepexoa0B. Koneunrsle aBTOMATHI C
Mara3MHHOHM IaMSTHIO.

PI3

Crpoku

Cpe3bl CTPOK U CITUCKOB.

[IpucBanBaHue B cpe3 CIHCKA.

Cranpaptasie ¢yukun len, max, min, sum.

Merozst split u join.

Crpykrypa nanusix Kyua/ITupamuna (Heap)

Paccrosaue JleBenmteitna. IlpoBepka paBeHCTBA CTPOK.
HausHs1if nouck noactpoku B crpoke. Anroput™ Knyra-
Moppuca-IIparra.

KP

Monaynu v akeTsl B
Python

OCHOBHBIE CTaHJApTHbIE MOAYIH U maketsl B Python.
WmnoptupoBanne  moayneir.  Co3gaHue  COOCTBEHHBIX
MoAaylned W HX uMHoptupoBaHue. Crenuanu3upoBaHHBIE
MOZYJIU U NPUIOKECHHUS.

PI3

[OFV71151

BBoa-BeiBon mH(popmanuu. Cucrema YIpaBieHUs BBOAOM-
BBIBOZIOM. MeTonbl noctymna. MeTtku (aiiioB. OTKpeITHE U
3akpsiTHe (aitnoB. Jlormyeckue u pusnueckue paiinpl. OOmme
orepanyu Haj (paiiaMu.

TunusupoBanusie daitel. bectunossie ¢aitnbl. Daitibl
npsMoro foctymna. TekcToBble daiiibl.

KP

Pa6ora ¢ rpadukoi

bubmuoreka  Matplotlib.  Kownreiinep Figure. OGnacts
pucoBanus. MynbTHOKOHHBIE pucyHKH. KoopauHaTHbIe OCH.
Henennst KoopauHaTHBIX ocedd. CrenuanbHble 3JIEMEHTHI
pucyrka B matplotlib. OcobenHocTH KOOpAMHATHBIX OCEi.
I'padukun B mnonspHOi cucreMe KOOpAuHAT. Peanmzarws
COOCTBEHHbBIX ()yHKIIHH.

PI3

10.

Bubnuoreka mia apannsa
nmaaasIx NUmMPy

Co3znanne MaccuBoB NUMPY. Apudmerndeckue orepanuu
Hag MaccuBamMu NUmPy. Huapekcamms wmaccuBa NumPy.
ArperupoBanne B NUMPy.

Oneparu Hajg MaTpumamMd u  BekTopamMu B NUmPy.
WNupexcanmss matpursl NUMPY.  ArpermpoBanue MaTpwHil
NumPy. TpaHcrionupoBaHue 1 n3MeHeHHe (POPMbI MATPHIL B
NumPy.

Tao6mmier NUmPYy.

Aynmno u BpeMeHHBIE psiasl B NumPy

O6pabotka n3obpakennii u Tekcra B NUMPY.

PI3

11.

Bubnuoreka mis agannsza
JaHHBIX pandas.

bubnmoteka pandas. Pa6ora ¢ Jlatadpeiivamu (Tabnuiamu) B
pandas. ®wumbrpanus  HaGmIOmeHW. [ pynmHUpoBKa  H
arpernpoBaHue.

I'pacduku u pandas. Busyanuszanust. PeryispHeie BBIpaKEHHsL.

PI3

12.

OOBEKTHO-
OpPHEHTHUPOBaHHOE
MIPOTrpaMMHUPOBAHUE.
Knaccel 1 MeToabl

IIpenmymectea u HemoctaTkun OOIL. Kmaccel. OOBEKTEHI.
ATpuOyTHl Kiacca. ATpuOyTHI Kiacca NPOTHUB aTpPHOYTOB
sk3eMIniipoB. Meronsl. CratmdHele MeTOnNBL.  BosBpaT
MHOXXECTBEHHBIX 3HaUYeHWi ©3 MeToma. Meroxm  Str.
Konctpykropsl. JlokaneHble M T700aidbHBIE TIEPEMEHHBIE.
MommduraTtopsr JOCTyTIA.

KP

13.

HacnenoBanne,

nonmuMopduzM u

HHKAIICYJIAnus

HacnenoBanme. AGCTpakTHBIE KITacCHl. Y POBEHb aOCTpaKIINH.
MmuoxectBeHHOe HacnenoBanue. [lommmopdusm. [eperpyska
merona. [lepeonpenenenue Merona. MHKancymsmms.
Axceccopsl (Terrepsl 1 cerTepsl). HTepdeiics.

PI3

14.

OCHOBBI TOCTPOEHUS
napajuieNbHBIX

ApXI/ITeKTypa napauiCJibHbIX  BBIYUCIMWTCIBHBIX  CHCTEM.
CraTuueckas u JHUHAMHYCCKas KOHBCﬁCpH3aHHﬂ. BCKTOpHBIC
BerunciacHus. Cucrematuka DayvHHA.

PI3




BBIYHUCJIUTCIIBHBIX
CUCTEM

IIpumepsl  mapajuleNbHBIX — BhIUKCIAeHU. [lapamienusm.
Yckopenne. DddexkruBHOCTS. Macmradupyemocts. OreHka
a¢dexktuBHOCTH pazpaboTku. OrpaHudeHus cetu. MeTombl
napaienan3Ma. [Iporeccsl U MOTOKH.

TunuyHple OMIMOKA MHOTOIMOTOYHOTO MPOrPaMMHUPOBAHHUS.
B3auMHOe UCKITIOUEHHE U YCIOBHASI CHHXpOHU3AIuUsA. Moieib
MaMATH W HU3KOYPOBHEBBIE MPHUMUTHBBI CHHXPOHHU3AIIMH.
AJNbTepHATHBHBIE MOAXOJbI K pPEaTH3alUN OTHOBPEMEHHBIX
pOrpamMM.

15.

[TapannensHbie
BBIYHCIICHUS

Obnactn npuMeHeHusT u mpoOinematika. CoOBpeMEHHBIE KP
napajulebHble BBIYHCIUTENFHBIE CHCTEMBL TeopeThuecKue
OCHOBBI TNapaJuIeNbHBIX BhIUUCIeHUNA. [lokasaTenn kavectBa
napajulebHOro  aynropurMma. [IpuHIMNBL  pa3paboTku |
THITOBBIE CTPYKTYpBI napaiie’bHbIX aJTOPUTMOB.
Metonomnorus PCAM. Cucremsl napauieNnbHOTrO
nporpaMMHpoBaHus. THIIOBbIE MOJIENH MPOrPaMMHPOBAHUS U
mabnonpl. OCHOBBI MapajieNbHOTO MPOrpaMMHUPOBaHMs Ha
cucTeMax ¢ oOmeld mamMsATbi0O Ha TIpUMEpe TEXHOJIOTHH
OpenMP. OcHOBBI MapauIensHOrO0 MPOrpaMMHUPOBAaHUS Ha
CHCTEMax C paclpe/IelIieHHOH MaMsThlo Ha TpUMepe
texHonorun MPI.

16.

ITapainensHas
00paboTKa OOJBIINX
MaCCHBOB JITAaHHBIX

Denomen Big Data. Monens nporpammuposasus MapReduce. Pr3
[TpuHIUITEI TapaieabHON peanu3anyy BeraucieHnii. OonacTb
IIPUMEHEHHUS U IpuMepsl 3a1ad. [IpuHnunel pacrnpeneneHHon
peanmzanmn  MapReduce Ha  KTacTEpPHBIX  CHCTEMaX.
[Tnarpopma Apache Hadoop. Wurtepdeiickl mpukiaHOro
NpOrpaMMHpPOBaHKs W peanusarus mporpamm ais Hadoop.
JlokanbHas OTNaJKa M 3alMyCcK TMpOrpaMM Ha Kiactepe.
IIprembl u ctparernn peanusain MapReduce-porpamm.
BrICOKOYpOBHEBBIE A3BIKM M MHCTPYMEHTApHU Ul pabOThI ¢
Hadoop. IIpakriyeckue mpuMepbl HCIONb30BAHHS
MapReduce. Orpannuenust momenu MapReduce, pacruperust
Y aIbTePHATUBHBIC MTOAXObIL.

17.

Pacripenenennsie
CHCTEMBI U BBIYHCIIECHHS

OO6nacTy TIpIMEHEHHs, XapaKTepPHbIE OCOOEHHOCTH M BUABI PI3
pacIpene/ieHHBIX ~ CHCTEM. [Ipobnembl  MOCTpOEHUS
pacnpeneneHHbIX ~ CHCTEM. Teoperndeckne  OCHOBBI
pacnpeneneHHbIX BBIYMCICHNH, IPUMEPBI pacipeieIeHHBIX
anroputMoB. CrHocoObl B3aMMOICUCTBUS pPacCHpeAeTIeHHBIX
IPOLIECCOB, CETEBBIE MPOTOKOJIBL.

18.
Texnonmoruu
pacrpeneneHHoro
TIPOTPAMMHUPOBAHHUS

TexHonoruu pacrpe/ieleHHOTr 0 MPOTrPaMMHPOBAHHSL. PI3
PacnipeneneHHble CHCTEMbI XpaHEHHsl JTAHHBIX, PEILTHKAIHS
naaHbiX, NOSQL-cucrembl. TexHOIOrHM pacrpeeeHHbIX
BBIYHCIICHIH, TPUIBI, TOOPOBOIBEHBIC BRIYHCICHUS. O0MauHbIe
BBIYHCIUTENBHBIE CUCTEMBL.

3amuta nabopatopHoii padoTsl (JIP), Beimonnenue xkypcosoro mpoekta (KII), kypcoBoii
paboter (KP), pacuerno-rpaduueckoro 3amanus (PI'3), namucanue pedepara (P), scce (D),
kosutokBuyM (K), TectupoBanue (T) u BbimoaHeHHe KOHTpoIbHOU padoTsl (KP).

[Ipu u3ydeHUn MUCHMILTMHBI IPUMEHSIETCS JEKTpoHHOE oOyueHue (mpoektop u 9BM),
JMCTaHIIMOHHBIE 0Opa3oBaTeNbHbIe TeXHOIorHH B cooTBeTcTBUU ¢ PI'OC BO.

2.3.3 llpuMepHasi TeMATHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTbl HE IPEeAYCMOTPEHBI YUEOHBIM IIJIAHOM.

2.4 TlepedyeHb y4eOHO-MeTOIUYECKOr0 o0ecredeHusl 1JIsl CAMOCTOSITEIbHOMH PadoThI
o0yyamuxcst Mo TUCHUILINHE (MOIYJIIO)

No Bung CPC

HepequL y‘Ie6HO'MCTO,Z[I/I‘ICCKOFO obOecrieueHust JUCHUIIINHBI 110
BBITIIOJTHCHUIO CaMOCTOSTEIIbHOMI pa6OTBI




[IpopaboTka u MOBTOpEHUE

JIEKIIMOHHOTO MaTepuasa u

MaTteprania y9eOHUKOB U
y4eOHBIX TTOCOOMIA

Onnaiin-xkypc «Aneopummol u cmpykmypwi oannvix na Python». — MOTH. —
URL.: https://mipt.lectoriy.ru/course/PythonAlgorithms/lectures

Onnaiin-kypce nexyuil «Aneopummot u cmpykmyput oannvixy. — MOTHU. — URL:
https://mipt.ru/online/algoritmov-i-tekhnologiy/algoritmy-struktury.php

HOZ[FOTOBKa K IPaKTUICCKUM
3aHATHAM

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

HOZ[FOTOBKa K KOJUIOKBUYMY

Cnupuuesa H.P. Cmpyxmypa OaHHbIX U OCHOBHble alcopummvl. YueOHoe
nocobue. - Examepunoype: I'OY BIIO YI'TY-VIIU, 2004. - 92 ¢. — Texcm:
anexkmponnviii// HUngopmayuonnas cucmema "Edunoe oxno docmyna K
06pazosamenbHbIM pecypcam” URL:
http://window.edu.ru/resource/573/28573

BeironHeHe KOHTPOJIBHBIX U
pacyeTHO-rpadUueCcKHuX
3a/laHUI U KOHTPOJIBHBIX

pabot

Memoouueckue yKazanus no 8bINOJIHEHUIO PACYEMHO-2PADUUEcKUx 3a0anull,
ymeepoicdennvle HA 3acedanuu Kageopvl meopuu QyHKyull @Gakyibmema
mamemamuxu u komnviomeprwvlx Hayk @I'BOY BO «KyoIl'Yy, npomokon Ne 7
om 08.04.2021 .

Y4eOHO-MeTOAMYECKUE MaTepHalbl A CaMOCTOATEIbHONW paboThl OOydaromuXcs W3
YHUCJIa MHBAJIUOB M JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrapisitoTcst
B (hopMax, alanTHPOBAHHBIX K OTPAHHUYECHUSM UX 30POBbS U BOCIPUSATHS WHPOPMAIINN:

Jlig U1l ¢ HapyIIeHUsIMU 3pEHHUST:

— B MeyaTHOU popme yBeTMUEHHBIM MIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B ¢opmMme aynuodaiina,

— B niedyaTHOU popme Ha s3b1ke bpaitns.

JInst AL ¢ HapyHIeHUsIMH CITyXa:

— B IeyaTHou popme,

— B (hopMe 2IEKTPOHHOrO JOKYMEHTA.

Jnist a1 ¢ HapyHIeHUs MU OIIOPHO-JBUTaTEIbHOIO anmapara:

— B IIe4aTHoOu Qopme,

— B (hopMe 1EKTPOHHOTO JOKYMEHTAa,

— B (hopme ayamodaiina.

JlaHHBIN NIepedYeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIE€HTA
00yJaronuxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJIOTHH, NMPUMEHsieMble NMPH OCBOEHHH JTHCHHILIHHBI
(MoayJis1)

B Xxome wu3ydeHus OUCHMIUIMHBI TMPETYCMOTPEHO HCIOJIB30BAHUE  CIEAYIOIIHNX
00pa3oBaTeIIbHBIX TEXHOJOTHMA: JICKIIUW, MPAKTHYECKHE 3aHATHS, IMOJArOTOBKA MHUChMEHHBIX
aHAJIMTUYECKUX PabOT, caMOCTOATEIbHAs paboTa CTY/ICHTOB.

KoMrieTeHTHOCTHBI MOAXOA B paMKax NpPENoJaBaHMs AUCHUIUIMHBI PEaTu3yercs B
WCIIOJIb30BAHUM HMHTEPAKTUBHBIX TEXHOJIOTHH W aAKTHUBHBIX METOJIOB (TPOEKTHBIX METOJIHK,
pa3bopa KOHKPETHBIX CUTYyaAIil) B COYETAHUU C BHEAYIAUTOPHOU pabOTOM.

NudopmanioHHple  TEXHOJOTMH, MPUMEHSEMble TMPU HU3YYCHUH JAUCHUIUIMHBL:
HCIIOJIb30BaHUE UH(GOPMAIMOHHBIX  PECYPCOB, JNOCTYIIHBIX B nH(pOpMaIMOHHO-
TEeNIEKOMMYHUKAIIMOHHOU ceTh MHTepHeT.

AnantuBHbIe 00pa30BaTeNbHbIE TEXHOJIOTHH, TPUMEHSIEMbIE IPU U3YUYEHUU JUCIUILITUHBI
JUIsL JIUIl C OTPAaHMYEHHBIMH BO3MOKHOCTSMU 3/I0POBbSl MPEIYCMOTPEHA OpraHu3alus
KOHCYJIBTAIIMI C UCIOJIb30BAHUEM 3JIEKTPOHHOMN MOYTHI.

4. OueHoYHble CPeACTBa /UI TEKYIEro KOHTPOJISI YCIeBAeMOCTH H NPOMEKYTOYHOM
aTTecTaluu

OrneHouHBIE CpEACTBA MpEAHA3HAUEHBI YIS KOHTPOJSI U OIEHKHM 00pa30BaTeIbHBIX
JOCTHKEHUH OOYYalomIUXCs, OCBOUBIIMX MPOrpaMMy YUeOHOW IUCHUIUIMHBI «TexHonocus
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

KOHTPOJISI B
UHOUBUOYATILHBIM

OLICHO‘-IHBIC CpCACTBA BKJIKOYACT KOHTPOJIbHBIC MATCpUajibl JIs MPOBCACHHA TEKYIIETO

dbopme

mecmosvix  3a0aHUl,
pacuemno-epaguyeckum U

PA3HOYPOBHEBLIX  3A0AHUL,
NPOEKMHO-2PYNNOBbIM

NPOMeKYTOYHOM aTTecTauuM B popMe BONIPOCOB U 33/1aHUH K 3aUeTy.

omuemos
300aHUIM u

no

CprRTypa OICHOYHBIX CPEACTB OJisd TeKyHIeﬁ H l'[pOMe)KyTO‘{HOﬁ aTrTrecranmuu

HaumenoBanue orieHOYHOTO

Ne | Kox m HanMeHOBaHUE HHIMKATOPA PesynbraTel 00y4deHust cpescTBa
/o (B cootBercTBHH C 1. 1.4) (B cooTBeTcTBHH C 1. 1.4) Texymmii IIpomexxyrounast
KOHTPOJIb aTTecTalys
HYK-1.2. Ocywecmensiem noucx, | 3HaeT OCHOBHBIE TOAXONBI K | Bompocul na Bonpocwi na
omobop u cucmemamuzayuio AJTOPUTMHU3ALUHI peuienus | kowroxeuyme 1- | zaueme 1-10
uHgopmayuu 0 onpedenieHus: MaTEMAaTHYCCKIX u | 10,
ATbMEPHAMUBHBIX BAPUAHINOE MPaKTHYECKUX 3a71a4 KP,
cmpame2uyeckux peuenull 8
1 npobremMHol cumyayuu u
obocHosanus 6vlOOpa
ONMUMATLHOU CMpamezuu ¢
Yuemom nocmagieHHou yenu,
PUCKOB U 803MOJNCHBIX
nocieocmeuti
HVK-1.2. Ocywecmensem nouck, | YMeer pas3pabateiBath, | PI3 3aoanue na
omobop u cucmemamu3ayuio aHaJM3UPOBaTh, alalTHPOBATh U 3aueme
ungopmayuu 0 onpedenieHust COBEPIIICHCTBOBATh AJITOPUTMBI
ATbMEPHAMUBHBIX BAPUAHINOE
cmpame2uyecKux peuenull 8
2 npobremMHoll cumyayuu u
0bocHosanus blbopa
ONMUMATLHOU CIMPAmMe2ull ¢
Yuemom nocmagneHHou yeu,
PUCKOB U BOZMOICHBIX
nocieocmeu
HVK-1.2. Ocywecmensiem nouck, Bnaneer HaBbIKamu | PI3 3aoanue na
omobop u cucmemamu3ayuio MPAKTHYECKOr0  UCIOIb30BaHHS 3aueme
unpopmayuu onst onpedenenus MaTEeMaTHYECKHUX aJITOPUTMOB
ATbMEPHAMUBHBIX BAPUAHINOE
cmpame2uyecKux peuenutl 8
3 npobremMHoll cumyayuu u
0bocHo8anus blOopa
ONMUMATLHOU CIMPAMe2Uull ¢
Yuemom nocmagieHHou ye,
PUCKOB U BOZMONCHBIX
nocieocmeul
HOIIK-3.1. Umeem 3raer  6a30BbIE NpUHIMITEL | Bonpocs Ha Bonpocwr na
npedcmagnenue 0 NPUHYUNAx pabothl COBPEMEHHBIX | KOJLIOKGUYMe 3aueme
pabomvl cO8peMeHHbIX WHPOPMAIMOHHBIX TexHomorul, | KP,
4 UHPOPMAYUOHHBIX MEXHONO2UTL OCHOBHBIE METO/IbI
MaTEeMaTH4ECKOro u
AITOPUTMHUYECKOTO
MOJICITUPOBAHHUS
HOIIK-3.1. Hmeem Ymeer BoiOupaTe mnogxopsigue | P13 3aoanue na
npedcmagnenue 0 NPUHYUNAx MPOTPaMMHBIE ¥ TEXHHYECKUE 3aueme
5 pabomul cOBPEMEHHBIX cpeacTaa AJIsL peuIcHuA
UHDOPMAYUOHHBIX MEXHONL02UL KOHKPCETHBIX 3a/1a4
HOIIK-3.1. Umeem Brnaneer 6azoBeIME | Bonpocwl Ha Bonpocwet na
npedcmagienue 0 RPUHYUNAX MHCTPYMEHTaMH, KOJUIOKSUyMe 3aueme
6 paﬁombl COBDEMEHHBIX HCTOJIb3yCMbIMU B COBPEMCHHBIX KP,

UHPOPMAYUOHHBIX MEXHONOUTL

I/IH(i)OpMaIII/IOHHLIX TCXHOJIOTUAX




HOIIK-5.2. Peanuzyem Bonpocw na Bonpocwr na
3HaeT OCHOBHBIC  KOHIICIIIHH,
anzopummbl ¢ UCNOAb308AHUEM KOJLIOK8UyMe 3aueme
UCIIOJIE3yEMBIC pu
7 COBPEMEHHBIX Cpedcms N PI3
MPOTrPaMMHOM peanu3anun
paspabomxu NPUKIAOHO20
ANTOPUTMOB
NPOSPAMMHO20 0becneyeHsl
HOIIK-5.2. Peanuszyem Ymeer BweIOMpaTh KoppekTHBIE | PI3, KP 3aoanue na
aneopummbsl ¢ UCNONb30BAHUECM MCTO/IbI At IPOrpaMMHOM 3ademe
8 COBPEMEHHBIX CPedCme peamzanuu pecHus
Paspabomxu npUKIAdHo20 MaTEeMAaTHYCCKHX 3a1a4
NPOSPAMMHO20 0becneyerus
HOIIK-5.2. Peanuzyem Bnaneer HaBbikamu npumMeHeHus | P73 3aoanue na
aneopummbl ¢ UCNOAb308AHUEM COBPEMEHHBIX CpE/ICTB 3aueme
9 COBPEMEHHBIX CPedCcme paspaGorku NPUKIIATHOTO
Pa3paBomK NPUKIAOH020 MPOrPaMMHOTO 00CCTICUCHHUS
NPOSPAMMHO20 0becneyerus
HIIK-1.2. Hueem nasviku 3Haer OCHOBHBIE npuemsl, | Bonpocul na Bonpocwr na
UCNONIb308AHUS COBPEMEHHBIX UCTIONIb3yeMbIe TIpU pa3paboTKe | KOLIOKeUyme 3aueme
10 S3bIKOG NPOSPAMMUPOBAHUSL OISt nporpaMMHOro obecrieueHus Ha | KP,
paspabomku npoepaAmMMHO20 COBPEMEHHBIX SI3BIKAX
obecneyenus MPOrPaMMHUPOBAHHS
HUTIK-1.2. Umeem naevixu Pr3 3aoanue na
Ymeer peanu3oBbIBaTh
UCNONIb308AHUSL COBPEMEHHBIX 3aueme
AJITOPUTMBI C HCIOb30BaHUEM
11 S3bIKOG NPOSPAMMUPOBAHUSL OISt
COBPEMEHHBIX SI3BIKOB
paspabomxu nPoOZPAMMHOZO
MPOrPaMMHUPOBAHHS
obecneuenust
HIIK-1.2. Hmeem nasviku KP 3aoanue na
UCNONIb308AHUS COBPEMEHHBIX Brnaneer HaBBIKAMU 3aueme
12 A3bIKO8 NPOZPAMMUPOBAHUS OIS MPAaKTUIECKOT O
Pazpabomxu npocpaAMmMHO20 MPOrPaMMHPOBAHUS
obecneuenuis

TunoBble KOHTPOJbHbIE 3aJJaHMS WJIM HMHbIe MaTepHaJibl, He0OXOAMMBIe I OUEeHKHU
3HAHUM, YMEHMH, HABBIKOB M (WJIH) ONBITA JeATEJbHOCTH, XaAPAKTEPHU3YIOUIUX JTAINbI
¢dopmMupoBaHUs KOMIIETEHLIMH B Mpoliecce 0CBOCHUS 00pPa30BaTeIbHON NPOrpaMMbl

Ilpumepnutit nepeuenv uHOUBUOYATLHBIX 3A0AHUIL

1.

1-1t cemecmp

dakTopuaroM 4HclIa HATypajJbHOTO YHKCJA N HAa3bIBAG€TCS  MPOU3BENIEHUE  YHCE
oT 1 1o n BkimtouuTenbHO. PakTOpUAIoOM HyIIS Ha3bIBalOT equHUIly. HamucaTh nporpammy
HaxoXxAeHus (pakTopuana I1aHHOTO Yucia. Peanns3oBars yepes peKypcHio 1 0e3 peKypCHH.
BriBecTu Ha 9kpaH dakTopUabl JECSITH MEPBBIX YUCEIL.

Hanucate nporpammy HaxoxaeHus ¢akropuaga JaHHOTO 4YHCIa C IPOBEPKON Ha
MaKCHMaJlbHO BO3MOXHOE€ 3Ha4yeHHE, KOTOpOE€ MOXKeT ObITh HaiineHo. B ciyuae
MEePeroaHeHUsT TaMSATH BbIAaBaThb COOOIIEHHE O HEBO3MOXHOCTH HAXOXKIACHUS

AKTOpHaJIa.
%I/ICHO pa3MCIICHUU 0e3 INOBTOPCHUUM A¥ u ancio couetanuii 6e3 MMOBTOPCHHU Ck MOTYT

OBITh HAMIEHBI COOTBETCTBEHHO MO (opmyram Ak = nl/(n—k)! U Ck = n!/(k! (n —
n n

k)!). Hanumute nporpammy /i HaX0KACHHS JaHHBIX BEIUYUH IPH U3BECTHBIX N U K.
[MocnenoBarensHocTh 1,1,2,3,5,8,... coctout n3 uncen PuboHavun. Kaxawlii sieMeHT,
HauMHas ¢ TPEThEro, paBeH cyMMe IBYX npeasiaymux. Haiinute n-e yncno dubonauym.
Peanu3oBaTh BapuaHT ¢ peKypcueil 1 BapuaHT 0e3 pekypcuu. BeiBecTu Ha 3KpaH n CTpOK
u3 cumBoJioB "*". KoinuecTBo cUMBOJIOB B CTpoke ¢ HoMepoM k paBHO k-omy umciy
®ubonayuu. BeiBecTr Ha 5kpaH Bce uncina OuboHauyn, MEHbIINE JAHHOTO YUCIIA.
Haiitu npubnu3uTenbHOe 3HaUEHUS YUCeNl € U T C, UCTIOJb3Ysl pa3IoKeHHUe B psl.
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HaiiTu kBajgpaT AaHHOTO HATYypaJbHOIO 4YMCJIA, €CIM KBaApaT JItoOOro HaTypaJbHOIO
YHuciaa N paBeH CyMME€ N MEpBBIX HeyeTHbIX yucend. CocTaBuTh TaONMIly KBaJIpaToB
HaTypanbHbIX uncen oT 1 go 10000. Ky6 mroboro HaTypaabHOrO — 4YMClIa h PaBeH
CyMME€ N HEYETHBIX YHCEJ, CIEAYIOLIMX [0 MOPSAKY 3a YHUCIaMH, CyMMa KOTOPBIX
cocraBmia Ky0 uymcna n—1. C momompio 3Toro ¢axra cocraBbTe Tabiuily KyOOB
HaTypayibHbIX yrcen oT 1 no 100.

Hanucate nporpamMmy HaxoKIEHHs L€JIOM 4acTH M OCTAaTKa KyOMYECKOro KOpHS W3
HATypaJIbHOTO 4Kciia (IeIOYNCICHHOE M3BJIeUeHNEe KyOndeckoro kKopHs). O600muTs Ha
KOPEHb POU3BOJILHOM HATypalbHOW CTENEHU, OOJIbIIEH IBYX.

Hanucath HECKOJIBKO BapHaHTOB LIEJOYUCIEHHOTO W3BJIEUEHUS KBAJPAaTHOTO KOPHS M3
HaTypaJibHOro uyucia. CpaBHUTh CHOCOOBI MO BPEMEHHU BBINOJHEHUS, KOJMYECTBY
BBITIOJIHEHHBIX OIEpalvii U AUana3oHy IpUMEHEHUSs.

Apudmernueckuil KBaJpar. 3all0JHUTH KBaIPATHYIO MaTpuUIly N X N Tak, YT0ObI BCE UnciIa
MepBOro croyidla U MepBOM CTPOKU paBHBI 1, a KakJ10€ M3 OCTABIIUXCS YHUCENl PaBHO
CyMMe€ BEpPXHET0 U JIEBOrO coceieil. BriBecTH Ha 3KpaH MaTpUIly JaHHOTO pa3Mepa.
Tpeyronphuk Ilackansa. BeiBectn Ha 9kpaH TpeyronbHuk [lackans u3 n crpok. [Ipuaymars
CTPYKTYpPY AAHHBIX JJsl XpaHeHusi TpeyrojpHuka [lackansg (Hampumep, cTaHapTHas
MaTpHlia, 4To, OJJTHAKO, HE SKOHOMHO). Peann3oBare Moka3 TpeyrojbHHUKa M0 JaHHBIM U3
3TOM CTPYKTYpHI.

Hanbl Tpu ymcna. Onpenenute, MOXHO JIM U3 OTPE3KOB C TaKUMHU JUIMHAMU COCTaBUTh
TpeyrojabHuK. Onpenenure BHI TPEyroibHUKA (MPSAMOYTOJBbHBIM, TYIMOYrOJbHBIN,
OCTPOYTOJIbHBIN), €Ci OH cymecTByeT. Jlambpl uymcma min u max. Haiigure Bce
TPEYrOJbHUKU C IIEJIOYMCICHHBIMHU UJIMHAMU CTOPOH OT Min J0 max BKJIIOYUTEIBHO.
Hanumure nporpamMmmy, KoTopas OrpeaessieT, MO>KHO JIM U3 YEThIPEX OTPE3KOB C JaHHBIMU
JUTMHAMHU a, b, ¢ 1 d COCTaBUTh NMPSMOYTOJTHHUK.

[Tudaroporsr uncna. Tpu HaTypadbHBIX yKcia a, b 1 ¢ 00pa3yrOT MTU(HAropoBy TPOUKY,
ecnu c2=a2+b2. [Tudaroposa Tpoiika Ha3bIBACTCS OCHOBHOM, €CIIM HAMOOIBIINA OOIIHIA
JIeIUTENb €€ uncen paBeH enuHuie. Hanpuwmep, 3, 4, 5 - ocHoBHas Tpolika, 6, 8, 10 -
MPOM3BOIHAS Tpoiika. Haiinute Bce 0CHOBHBIE TH(AropoBbl TPOWKH, YUCIA B KOTOPBHIX HE
MPEBBIIAIOT JAHHOE YMCI0 max. Hanumure nporpaMMy HaX0XACHUS BCEX pelIeHUI Ha
orpeske [2;100] ypaBHeHMss X2+y2=zn, n - H3BECTHOE HATypaJbHOE YHUCIIO.
TpeyroibHUKH, Y KOTOPBIX JJIMHBI CTOPOH U IJIOLIA b SIBJSIOTCS HATYpaJIIbHBIMU YHCIIAMH,
Ha3bIBalOTCA TpeyrojibHukamu ['epona. Hampumep, miomans TpeyrojbHUKA €O
croponamu 13, 14 wu 15 paBrma 84. Haiigute n TpeyrospHuKkoB  ['epoHa.
Haiigure n TpeyronpbHukoB ['epoHa, UIMHBI CTOPOH KaXKJIOTO M3 KOTOPBIX SBIISIOTCA
nocjeaoBaTeabHbIMU yKciaaMu (Hanpumep, 13, 14, 15). Haiimure n TpeyrosibHUKOB
I'epona, y KOTOpBIX IUIOIIA/Ib PaBHA IEPUMETPY.

Jla" npsSIMOYTOJBHUK, ATUHBI CTOPOH KOTOPOTO BBIpa)KatOTCA LieIbIMU uncaamu. Halaure
KOJIMYECTBO KBAJPaTOB (JUTMHBI CTOPOH KAXKIOTO KBaJpara Lejble), Ha KOTOPhIE MOYXHO
paspes3aTh JaHHBIM MPSIMOYTOJBHHUK IMPH YCIOBUHU, YTO MPH pa3pe3aHUM KaKIbld pas
oTpe3aeTcsi KBaJpaT HauOOJbIIEH IJIOMIAd CO CTOPOHOW, OOIIeld CTOpPOHE TEKYIIETro
PSIMOYTOJIbHHKA.

Haiitu Bce npsMOYroJIbHUKM C LEJIBIMH JUIMHAMH CTOPOH JAaHHOW LEJIOYMCIEHHON
mwiomaay. Hampumep, At ninomaay, paBHO! 12, moaXoaaT Tpu npsMoyrojpHuka 1 x 12,
2 x 6, 3 x 4. Hannimute mporpaMmy AJisi HAXOKJIEHUS BCEX PA3IMUHBIX MPSIMOYTOIbHBIX
napajiesIenunesoB, o0beM KOTOpPBIX paBeH V, a pebpa BbIpaKe€Hbl HaTypabHBIMU
yucnamiu. [lapannenenunensl, Noaydaronrecs OAWH U3 JPYroro, eciy MOMEHATh pedpa
MECTaMH, CUUTAKOTCS OJUHAKOBBIMHU.

Hanwumure nporpammy 6MHapHOTo MOKMCKa MO KIIFOYY B MacCUBE LIENbIX Yncell. Pemenue
Ontuyeckuii TaHk. TaHK JOJDKEH BbIeXaTh ¢ 0a3bl, epecedb MYCTHIHHYIO U OOJIOTUCTYIO
MECTHOCTb M HPUOBITH Ha MOCT. IIpensaTcTBUil MO0 MyTH HET, TAHK MOXET JBHUraThCs B
mo00M HampasieHuu. M3BecTHO, 4TO mpsiMasi, COeIMHSIOMIas 0a3y U MOCT, IPOXOUT T10
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obenm tepputopusiM. OnpeaenuTe myTh, 10 KOTOPOMY TaHK MpPHUEIET Ha MOCT ObIcTpee
BCETO.

Bxogn. IlepBast cTpoka TeKcTa COJIEPKUT JIBa YUCIIA - CKOPOCTH TaHKA 10 MTyCTHIHE U 00JIOTY
(m/c). Btopast cTpoka COIOEpKHT KOOpPAMHATHI 0a3bl, TPETbs - KOOPIUHATHI IOCTA.
N3BectHO, 4T0 0Cch OX pasaenseT MyCThIHHYIO U OOJIOTUCTYIO TEPPUTOPUU (IIyCThIHHAS
HaBepxy, OojoTHcTas BHU3Y), KOOpAMHaTa Yy O0a3bl MOJOXKHUTENbHA, y IOCTa -
oTpuuaTesbHa. Bee uncna 1elicTBUTENbHBIE.

Boixon. BeiBecTn nBa uncina: abcuyccy KOOpIMHAThl MECTa, B KOTOPOM TaHK IEPECeKaeT
IPaHULly TYCTBIHHOM M OOJIOTUCTON MECTHOCTH, U BpEeMsl IBKEHUS OT 0a3bl J0 IOCTa.
O6a uncna BEIBOAUTH KakK IPOOHBIE, C BO3MOXKHOM omnOKoit He 6osiee 10—5.

Hanucath cnusiHre ABYX ynmopsAOYeHHBIX MAaCCHUBOB, TO €CTh UTOTOBBII MacCUB JI0JIKEH
OBITH YIOPSITIOYEHHBIM.

Cnusaue  QaiimoB. B Tekcre 3anucaHa HeyObIBamoIllas IOCIEAOBATEIbHOCTh
MOJIOKUTEIbHBIX YUCell. /[Ba TaKMX TEKCTa HY>)KHO CIIUTh B OJIUH, TO €CTh OJYYUTh HOBBIH
TEKCT, COJIEPKaIUi BCEe UCXOJHBIE UNCiIa B OpsAKe HeyObIBaHUS. Bxoa (kaxabli TekCT
COCTOUT M3 HECKOJBKHUX CTPOK WJIM SIBJISETCS IMyCThIM. UHCIIOBBIE KOHCTaHTHI MOTYT
HaXOJHUTHCSI B HECKOJbKUX CTPOKaX U BHYTPHU CTPOKU pasfiesieHbl mpobenamu). Beixon.
Crpoka TekcTa, B KOTOPO KOHCTaHTHI pa3/ieieHbl IpodenamMu.

Pemuth 3amauy 20 mpu ycioBHH, YTO 3aJaH CIHCOK (aillioB ¢ TEKCTaMH, KOJIMYECTBO
KOTOPBIX MOYKET IOCTUTATh JICBSITH.

BbINOIHUTE COPTUPOBKY MY3BIPEKOM LEIOYHCIEHHOTO MaCcCUBA.

BbINOHUTE COPTHPOBKY BEIOOPOM IEIOUHCIEHHOT'O MacCUBa.

Peanusyiite COpTHpPOBKY CIMSHHUEM [Jsi MaccHBa LEJbIX 4YHCed ABYMs crocobaMu
(pexypcCUBHBIN U 0€3 PEKYPCHUHN)

Peanuzyiite anroputm OBICTPO COPTHUPOBKH JIJIs MACCHBA IIEIIBIX YUCE.

Peanuzyiite nupamMuganbHy0 COPTUPOBKY LETOYMCIEHHOTO MacCHBa.

Ctpoka COCTOUT U3 KJIETOK, MPOHYMEpOBaHHBIX OT 1 10 n. CocTOsHUE KIETKH MOKHO
W3MEHUTH - €CJIM OHA MYCTa, IOCTaBUTh B Hee IIALIKY (3aHAThH ee), HHaue yOopaTb U3 Hee
maimiky (ocBoboauth ee). Buavane crpoka mycra. Hy)kHO 3aHATh Bce KIIETKH, cOOI0aas
cienymomlee mpaBuwio. M3MeHeHue KJIETKH JOMYCTHMO, €Clid OHa uMeeT Homep | uium
pacmoJio’keHa HeMOCPEACTBEHHO MOCTIE 3aHITON KIETKH, UMEIOLIeii MUHUMaIbHBIA HOMEp
CpeIy 3aHATHIX KIETOK.

Bxoa. Lenoe n,1<n<15.

Beixoa. IlocimemoBaTenbHOCTh  3JIEMEHTOB BHAa +i Wik —i, 0003HAYAOIINX
COOTBETCTBEHHO 3aHATh KJICTKY 1 1 OCBOOOUTH KICTKY .

[Tpumep. IIpu n=3 BbIXOa MMeeT BU +1+2—1+3+1.

Janer a u N. Beraucnure aN 6e3 ucnoJib30BaHus jorapudma 1 SKCIIOHCHTBHI.

Hanucats nporpammy, pucymomlyto cHe:kuHKy Koxa nmopsiaka n.

Hanucats nporpammy, pucymoiyto TpeyroibHuk CeprnuHCKOTo nopsiaka n.

Hanumure nporpamMmmy nocTpoeHus IpakOHOBOM JIOMaHOM nopsiaka N.

C momoIIpI0 peKypcun HaluTe CyMMy [U(p JaHHOTO HATYpaIbHOTO YKCIA.

Hanummure pekypcuBHyr0 (YHKIUIO, MEYaTAOIMyl0 HU(pa HATypadbHOTO YHCIA B a)
npsiMoM; 0) 0OpaTHOM MOPSIJIKE.

N3BectHo, uto F(n)=n—10 mpu n>100 u F(n)=F(F(n+11)) npu n<100. Haiiaute F(n) npu
n<200.

3anaHbl JBe CTPOKH @ M b ¢ mmmHamMu M u N. HalinuTe MakCUManbHYIO JUIMHY UX OOIIeH
MOATOCEI0BaTeNbHOCTH CUMBOJIOB. Hampumep, mis "open" u "ocen" ato "oen" mmunb! 3.
Hano gncno. Ecnu ono 6ombiie 10, To yBennubTe ero Ha 100, nnaue ymensimte Ha 30.
Jlano HarypanbHOe uncio. Ecinu oHO "eTHOe, TO YMEHBIINTE €T0 B 2 pa3a, HHaue
yBEJINYBTE B 3 pasa.
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Hano uucno. Eciu oHo He Menbine 50, TO BBIBEAUTE KBAIpAT 3TOTO YKCIA, €CIU JKE ITO
gucno Oousbiie 10 1 Menbine 30, TO BBIBEAWTE HOJb, B OCTATBHBIX CIyJasX BHIBEIUTE
cioBo "Ommoka"

JlaHo n1Ba ymncia. BeiBecT HanOoOIbIIEEe U3 HUX.

Jlano nBa uucia. BeisecTn '/la', ecinu onn omimmuarores Ha 100, unave BeiBectr 'Hert'
Jlano aBa uyucia. BeiBecTr 'Jla', eciv oHM OTIIMYaroTCs He 0oJiee ueM Ha 20, MHa4Ye BBIBECTH
'Hert'.

Jlar HOMEp Mecsna. BeiBecTr Ha3BaHUE TIOPHI roJia (BECHA, JIETO U TaK JIaee) WiIH CIIOBO
'Ommbka’, eciii Mecsilia ¢ TAKUM HOMEPOM HE CYIIIECTBYET.

2-1 cemecmp
Jlana crpoka. Eciiu ona HaunHaetcs Ha 'abc’, To 3aMeHUTh MX HA 'WWW', HHa4e 100aBUTh
B KOHEIl CTPOKH '7zZ'.
Hana crpoka. Eciu ee anuna 6osbiie 10, To OCTaBUTh B CTPOKE TOJIBKO MEPBBIE 6
CHUMBOJIOB, MHAU€ JONOJHUTH CTPOKY CUMBOJIaMH '0' 10 JUIMHBI 12.
B nmanHO# cTpOKe HAMTH KOJIWYECTBO IUGD.
3aMeHuTe B CTpOKe Bee BXokaeHust ‘word' Ha 'letter’.
VYnanure B cTpoke Bce OyKBHI X', 32 KOTOPBIMH clieyeT 'abc'.
HaiinuTe kommuecTBO BXOKAeHHUS 'aba’ B CTPOKY.
Jlana cTpoka, cocTosias u3 Cl0B, pa3/IeIeHHbIX CHMBOJIAMH, KOTOPbIE IIEPEYHCIECHBI BO
BTOpOM cTpoke. [Tokazars Bce cnosa.
Hana ctpoka. [Ipeo6pazoBath Bce CUMBOJIBI KPOME MIEPBOTO B HUKHHUM PETUCTD.
Jlausl 1Ba ¢aitiel co coBamMu, pa3aeieHHpIMU poOenamu. Co3naTh HOBBIN (aii,
COJIEpKAIUi: a) CTPOKH, KOTOPBIE BCTPEUAIOTCS TOJIBKO B IepBOM (haiisie; 6) CTpOKH,
KOTOPBIE BCTPEUAIOTCs B 000uX (haiiyiax; B) CTPOKH, KOTOPHIC BCTPEYAIOTCS B KAXKIOM
(haiine 6osee AByX pas.
Jlansl nBa daiina, coctosiue u3 npeanoxxeHuit. Co3aath TpeTuid (aiisi, comepkamnii Bce
MIPEIOKEHHUS, KOTOPBIE €CTh XOTs ObI B OJHOM U3 ¢aitnoB. [loBTopsl He 100aBIATH B
TpeTuit (hai.
Jlan ¢aiin co cnoBamMu. YHOPSAIOYNTH CIIOBA 1O ajldaBUTY.
Jan ¢aiin. Kaxxnas cTpoka COIEpKUT UM, TapoJib U email, pa3aeneHHpie CHMBOJIaMu '
(nBoeToune). Y AanuTh CTPOKH C MOBTOpaMu email. Y 1anutb cTpokH, B KOTOPHIX UMEHA
COBIIA/IAIOT.
Hanucats ¢pynkuuio, koTopas OyAeT moKa3bIBaTh CIIUCOK BceX (hailioB B JaHHOU Marke
(mouck (aitioB MPOUCXOIUT U BO BCEX BJIOKEHHBIX YPOBHSX).
[Tonb3oBaremnto mpearaeTcs BBECTH HUMsI KaTajlora B JJOKalbHOU (haiijioBoi cucteme
cepBepa. Cuenapuii PHP BeIBoAUT coniep:kuMoe 3TOTo KaTanora B cienyomuieM hopmare:
MUKTOrpaMMa, yKasbIBarolasi Ha Tun (aiiia, ums ¢aiina, pasmep (Ui crienuaibHas
MIOMETKA, eCiH (ailsl ABISETCS KaTajlorom), Aata U Bpems MmocieaHeil MoaupuKanuu.
Han ¢aiin ¢ html-xomom. ITokazats Bce CCHUIKH U3 3TOTO KOJA.
Han ¢aiin ¢ rekcroM. Ilokas3biBaTh coepkumoe daiina no crpaHuiam ¢ Hapuraue. Ha
KaXJ1yI0 CTpaHUIly TOMEIIAETCs 3a/IaHHOE TI0JIb30BaTEIEM KOJIMYECTBO CUMBOJIOB.
Crnenatp TecTUpyrolyIO IporpamMMmy. [Iporpamma 1omkHa COCTOSATh U3 YETHIPEX CTPAHULL
IO JIBa BOIpOCa Ha KaxkJI0i. BapuaHThl 0TBETOB 0003HAUYUTh PauaTbHBIMU
MEePEKITI0YaTENSIMU — IO TPU BapuaHTa Ha Kax bl Borpoc. CIIMCOK HOMEPOB
MIPaBUJIBHBIX OTBETOB XPAHUTCS B TEKCTOBOM (haiiie, HoMepa pasjeneHsl npobderamu. Ha
MATON CTpaHUIIE MIPOrPAMMbI BEIBOJUTCS KOJIMYECTBO MPABUIBLHBIX OTBETOB U
coaepxutcs kHomka «[IpoiiTu 3aH0BO», KOTOpasi BO3BpAIIAET MOJIb30BaTelIsd Ha IEPBYIO
CTpaHUILY.
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32.

[Tonp3oBaTens 3arpykaeT TEKCTOBBIN (aiiyl co CUCKOM CChUIOK. J[o6aBuTh B 6a3y (daiin
Ha cepBepe) U3 3TOro Qaiiyia TOJIBKO T€ CCHUIKH, KOTOPHIX HET HU B 0a3e, HU B (paiiie ¢
3aIpelieHHbIMU CChUIKaMHU.

Hanwucats rocreByro kaury. [loap3oBarenn yka3plBaloT CBOW email # TEKCT cOOOIeHusI.
[Tpu oToOpakeHNH Ha caiiTe COOOIICHHIA MTOTH30BATEIICH YKa3bIBACTCS JAaTa HAIMUCAHUS
TekcTa. st XpaHeHHs COOOIEHH NCTIOIb30BATh (PAKIIBI.

Hamucate nocky o0bsiBienuit. [Tonb30Barenp yka3siBaeT CBOW email, TEKCT 00BSBICHUS,
3aroJIOBOK OOBSIBIICHUS U BEIOMPAET KAaTETOPHIO 00bsBICHUs. [t XpaHeHust 00bsSBICHUN
WCII0JIb30BaTh (haIIbl.

Co3nate mMuHYIO ranepero n3oopaxenuii. BoamoxkHocTH: 3arpyska (oto, yKkazaHue
KOMMEHTapHeB K OTO U BHIOOP KaTeropuu.

B HekoTopoM kaTasiore Ha cepBepe coepxkarcs (aiiiabl u nanku. [lanku, B cBOrO
ouepe/ib, MOTYT COJIEPKATh BJIOKEHHBIE MAaIKK U Qailyibl. YPOBEHb BIOKEHHOCTH
HeorpaHuueH. Heo0xoa1MMo NOCTPOUTh AEPEBO KaTajJoroB B BUI€ MHOTOYPOBHEBOIO
cnucka. [Ipu sToM MapkepoMm nepea UMEHEM NanKy J0JKEH ObITh 3HAYOK ManKu
Windows , a Mmapkepom nepes; UMeHeM (aiiia — 3Ha40K MPOrpaMMbl, KOTOPast 3TOT (aiii
OTKpBIBAET MO yMOJYaHUIO. B Karanorax Moryt cozepkarbes (ailibl co caeayromuMU
pacmupenusmu: doc, xIs, htm, html, txt, css.

Po6ot Pabora B untepaktuBHoM pexume. Komanapr PoboTa. Jlecenka st poGoTa.
Anrebpa noruku Ha npaktuke. KopunopHele 3a1aun: Ha HUKIIBI U yCI0BUS. BioxeHHbIe
LUKJIIBL: CIIOXKHBIE KOpUAOpbl. CunTaeM mmard. 3ajayu Ha noAcy€T maros. Mimem BbIxos
13 JTabupUHTA.

Yepemaxa Uepemamika Python Turtle. Yepemaxa kak 00bekT. CBOMCTBA Yepenaxy.
3amauu Ha IUKIIBI: MHOTOYTOJIbHUKH, 3Be3/bl. BiioxenHble mukibsl. Hanmucanne QyHKIuid.
OyHkImu 6e3 mapaMmeTpoB u ¢ mapamerpamu. Crincku B Python. Onepanmu co ciuckamm.
I'eneparopsr cickoB. Koprexxu B Python. Crimcok koprexei. CiydaiiHOE TBHKEHUE
yepenaxu, Moaysb random. 3aiuBKa MOJUTOHOB.

Kapruna GitHub: perucrpanus u ocHoBsI Hcronb30oBanus. budanoreka graphics
JIx.3emne. ['eomerpuueckne npuMuTrBhl. Co3/1aHUE KapTHHBI IO 00pasily.
Pedaxropunr kaptunsl CTpykTypHOE nporpammupoBanue. [IpoekTiupoBanue cBepxy-
BHM3. PedakTopuHr.

Anunmanus kaptuasl [IpopadoTka natepdeiicoB hyHkiui. JlokyMeHTanus GyHKITUH.
Urpa «Ilotimaii mapuk» Beenenue B Tkinter. CoObITHiTHAS MOAEITH TOCTPOCHUS
npuIoKeHust. Bumxersl, coObITHS 1 00paboTunKku coObITHi. CBOMCTBA M yIIaKOBKA
BukeToB. Tkinter Canvas: MeToibl, uaeHTUGUKaTOps! U Teru. Co3aaHne IPOCTON UTPHI:
KJIUKaTh MBIIIKOM Ha CIy4allHO MOSBISAIOIIMUXCS MIapuKax. Bumpker KHONKH 1t
Mepe3aIycKa Urpsl.

Urpa «Ilotimaii mapuk» Bo30yxaenue coOpITHii IO BpeMeHU. [[BUKeHHEe IapUKOB €
oTpaskeHreM oT cTeH. [loacuér urposbix oukoB. [lepemeHHbIe ¢ 00paTHOM CBA3BIO B
tkinter. TToy13yHOK, YIpaBISIFOLIMIA CKOPOCTBIO JIBUKCHUS IAPUKOB.

Urpa «Ilymxka» [Ipoctoe 00beKTHO-OpUEHTHPOBAHHOE NporpammupoBanue. Cozianue u
MHUIMATU3alKs Kiacca. MoienMpoBaHie KHHEMaTHKN MaTepUaibHOM TOUKHU (CHapsa B
T10JIE CUJIBI TSDKECTH).

Urpa «Ilymxka». MoaynsHbil pehakropunr MoaynbHoe nporpammuposanue. CoznaHue
MoAyJel U nakeToB. JJoKkyMeHTaIus IpoeKTa.

Urpa «Ilymka» Beeaenne B OOII npoextuposanue. [Ipopabotka untepdeiicon u
KOHTPAKTOB (DYHKIIMI U OTBETCTBEHHOCTH KJ1acCOB. OTHOLIECHUS MEXTy KJIacCaMu.
HacnenoBanue n xomno3unus. Accormanus. Juarpamma knaccos UML.



33. Urpa «Aprwuiepus» [IpoekrupoBanue urpsl B crue artillery game. Komannnas padora.
VYuaumcs B3aumoeiictBoBath yepe3 GitHub. OcauBaem: git branch, git merge, pull
request. Mexanusm review.

34. Urpa «ApTtuimepus»

3-u cemecmp

1. 3apmaua cBszHOCTH. IIpeAnonoxum, 4To MUMEETCs IMOCJIENOBATEILHOCTD Map LEJIbIX
yucel (rapa p-0 MHTepIpeTupyeTcs B 3HaueHuu "p cBsizano ¢ (). Eciu p cBs3aHo ¢ g, a ( cBsA3aHO
c I, TO p CBA3aHO C I'. 3a71a4a COCTOUT B HAMMMCAHUU TIPOTPAMMBI JUIsI HCKITFOYSHUS JIMIITHUX TIap U3
Habopa: Korja mporpamma IojydyaeT OuepeIHyl0 mapy p-g, OHa JOJDKHA J00aBiSITh ATy Mapy
TOJIBKO B TOM ClIy4yae, €ClId U3 MpeAbIAYIIHUX Nap He CIeIyeT, 4YTO YTo P cBsi3aHo ¢ q. [Ipumep: 3-
4, 4-9, 8-0, 2-3, 5-6. K qanrOoMy cniucky 2-9 He jpo0aBiseM, Tak Kak 2-3-4-9.

2. Co3zmarh CHHMCOK W3 33JaHHOTO KOJHYECTBA DJIEMEHTOB. BBIMOIHUTH IMUKINYECKUN
C/IBMT 3TOrO criucka Ha N 31eMEeHTOB BIIPAaBO MIIH BIIEBO.

3. Peamm3oBaTh ¢ TOMOIIBIO OJHOHAINPABIECHHOTO JHMHEHHOTO CITHUCKA OIEPAIUIo
YMHOXEHHUS JJTMHHOTO 11estoro yucia Ha N (tienyro nudpy, To ecth nenoe uucio ot 0 10 9).

4. Vcxonmublil aitn coaepXuT JBa HaOOpa IMOJIOKUTEIBHBIX 3HAUYEHUH, MEXIY
Habopamu cTOUT oTpulaTesnbHoe 3HaueHue. [loctpouts nBa cnrcka C1 u C2, aneMeHTsl KOTOPBIX
coJiepKarT 3HadYeHHWE H3 HAO00poB 1 W 2 COOTBETCTBEHHO. JJIEMEHTHI PACIOIOXKHUTH IO
BO3pacTaHMIO. BBIMOIHUTE COETUHEHHE CITHCKOB.

5. Co3gatp 1Ba cTeKa U IOMEHSTH HH(OPMALIMIO MECTaMH.

6. Wcxomuerid ¢ail CoIepKUT HAUMEHOBAHHE HEKOTOPHIX O0BEKTOB. I[loCTpoUTH
CIIMCOK, AJIEMEHTHI KOTOPOTO COJEP)KaT HaUuMEHOBaHUE M IIU(PBI NaHHBIX O0OBEKTOB, MpPUYEM
AIIEMEHTHI CITUCKA TOJDKHBI OBITH YIOPSIOUYEHBI [0 BO3PACTaHUIO 3HAaUeHU U (POB. BeinonHuTh
«CXKaTHe» CIHCKa, YIaIuB NpoayOIupOBaHHbIE HAMMEHOBAHUS 0OBEKTOB.

7. 3amaHo MHOXXECTBO TOYEK Ha JBYXMEPHOW IJIOCKOCTH. HailTm Tpw pa3HbIe TOYKH,
KOTOPBIE COCTABJISIIOT TPEYroJIbHUK Hanbobiero nepuMmerpa. CTpyKTypy JaHHBIX "MHOKECTBO"
peain3oBaTh B BUJIE Kiacca.

8. 3amaHo MHOXXECTBO TOYEK Ha JBYXMEPHOM IUIOCKOCTH. HalTh Takyr TOUKy, OT
KOTOpOM CyMMa PacCTOSIHUE K JAPYTMM TOoukaM HauMeHblas. CTpYKTypy JaHHBIX "MHOXECTBO"
peain3oBaTh B BUJIE Kiacca.

9. Ha miockoctu 3aganel N MHOXKeCTB 1m0 M Touek B Kaxaou. Haiitm cpemu Todek
MIEPBOr0 MHOXKECTBA TAKYIO TOUKY, KOTOpas IPUHAICKUT HAaNOOJIbLIEMY KOJIMYECTBY MHOMKECTB.
CtpykTypy HaHHBIX "MHOKECTBO" peajn30BaTh B BUE Kilacca.

10. Co3nate CIHMCOK U3 CTUXOB OJIHOTO aBTOpa. BBIMOIHUTH COPTUPOBKY CIHCKA IO
BO3PACTaHUIO pa3Mepa CTUXOB.

11. BBecTu HEKOTOPOE YKCIIO U 3aMKcaTh ero Hudpsl B cTek. BeiBecTu uncio, y KOToporo
uudpsl uayT B oOpatHOM mopsake. IIpeaycMoTpeTs BO3MOKHOCTh BBEIEHHUS MPOU3BOJIHLHOTO
KOJIMYECTBA YHCET.

12. Cucrema cocrout u3 Tpex mnporeccopoB Pl, P2, P3, ouepenu F, creka S wu
pacnpenenutens 3a1a4 R. B cucteMy nmoctynaroT 3anpochkl Ha BBINIOJIHEHUE 33]a4 TPEX THUIIOB —
T1, T2 u T3, xaxxaas 1t cBoero mponeccopa.lloctynaromue 3anpocsl craBarcs B ouepeis. Ecnu
B Hayalie ouepenu HaxoauTces 3anava Tiu mporeccop Pi cBoboeH, To pacnpenenurensb R cTaBut
3a/auy Ha BBIMOJHEHHE B mpoueccop Pi, a ecnu mporeccop Pi 3amsaT, To pacnpenenutens R
OTIPABIISIET 3a/1a4y B CTEK U U3 OUEPEH U3BIIEKAETCS cheayrolas 3a1a4da. Ecnu B BepiinHe cTeka
HaXOJUTCS 3a/1a4a, MPOIecCOp KOTOPOH B TaHHBIM MOMEHT CBOOOICH, TO ATa 3a7aya U3BIEKACTCS
Y OTIIpaBJsieTcs Ha BhIMOJIHEHHE. OCYIIeCTBUTh MOJETMPOBaHNE PAOOTHI JAHHOM CHUCTEMBI.

13. 3agaHo 1Ba chmcKa, KOTOpbIe cojepkar pesyiabtarhl N-usmepenuit toka (1) u
Hanpspkenus (U) Ha HewsBecTHoMm compotuBienuu (R). Haiitu nmpuGnmxenHoe 3HadeHue R
METOJIOM HAaUMEHBIINX KBAJPaTOB.



14. OpranuzoBath XeUI-TabJIUILy C OTKPBITOH ajipecaniueit, UCIoJb3ys MPOLEAYPY MOUCKA
U BCTaBku 1o Kirody. s (opmupoBaHus HavadbHOTO XemI-aJipeca HCIO0JIb30BaTh METO]
JIeTICHNS, a 3aTeM IPU BOSHUKHOBEHHUHU KOJUTM3HUHU MPOLEAYPY KBaIPATUYHOTO MCCIIECIOBAHUS.

15. Hanucats mporpammy, OINpPEAEISAIONIYIO SIBJISETCS JIM JBOMYHOE JIEPEBO JEPEBOM
MIOMCKA.

16. Mmeercst nepeBO, KOPEHb KOTOPOTO COOTBETCTBYET OCHOBATeli0 poaa. ChIHOBbBA
KQKJIOM BEPIIMHBI 33Jal0T CBIHOBEW M JOYEPEN COOTBETCTBYIOLIETO YEJIOBEKA. YKa3bIBAIOTCS
UMeHa AByX uenoBek (Hampumep, A u B) . CooOmuth, Kakas U3 CICAYIOIINX CUTYAllUd UMEET
MECTO:

1) A npenox B;

2) B npenox A;

3) A u B umeerot Ommkaiiirero o6mero npenaka C.

17. Ilpu 3amycke mporpaMMbl B KOHCOJIHM JOJKHO OTKPBITHCS MEHIO ¢ BbIOOpoM "Pabora
co cnuckamu" min "Pabora c gepeBbsimu". Ilpu BbhIOOpE Kakoro-inb0 M3 MYHKTOB JOJKHO
OTKpbIThCs ToaMmeHto. [loamento "Pabota co cnuckamu" MOKHO BKIIIOYATh B C€0sl MYHKTHI:
"BKIJIIOUNTh HOBBIN 3JIEMEHT MOCJE 1-0r0 Mo HoMepy 3iemMeHTa", "MCKIounTh 351eMeHT noce i-
oro mo Homepy anemeHTa", "TlomeHsTh MecTamu I-blii W I-blii+] O HOMepam 3JIEeMEHTHI".
[Tonmento "PaGora ¢ nepeBbsMH" TOJDKHO BBITIONHATH CIEAYIONIAE JIEHCTBHS: CO3/IaHUE
OMHApHOTO JepeBa (IepeBa Morcka) B JUAJIOTE ¢ ToJIb30BaTesieM (cnocod popMUpoBaHus AepeBa:
¢ yu€TOM 3HAYCHHH KJIr04a), 00X0] OMHAPHOTO JIepeBa KaKIbIM U3 TPEX CIOCOOOB C BhIAauel Ha
9KpaH COIEP)KUMOTO WH(POPMAIMOHHBIX IIOJIEH, BKIIOYCHHE d3JEMEHTa B OWHApHOE IEepPEeBO
(cormacHo anroputMy (opMHUpOBaHUS JEepeBa), YAAJCHHE 3aJaHHOTO y3Ja U3 JepeBa (0Oe3
MoJI7IepeBa), yIaJlleHHue JepeBa ¢ OCBOOOXKICHHEM IaMsTH, BBIBOJ JepeBa Ha IKpaH. A Tak ke
OTIPEeNIUTh KOJIMYECTBO JIMCTHEB HA 33JJaHHOM YpPOBHE JIEpEBa, OMPEIECIUTh KOJUYECTBO y3JIOB
(He nmucTheB) OMHAPHOTO AepeBa.

18. CocraBuTh mporpamMmy i MOCTPOCHHUSI W O0OpabOTKH aepeBa OOIIero BUAA WU
YHOPSAJ0YEHHOTO IBOMYHOTO JIepeBa, COIEprKallero y3ibl nenoro tuna. [locie Toro kak aepeso,
CO37]aHO C HUM MO>KHO BBITIOJIHATH CJIEIyIONINEe JeHCTBUS:

— gno0aBjieHHEe HOBOTO Yy3ia (Uid JBOUYHOIO JiepeBa TMOJIOKEHHWE HOBOTO y3Jia
OTIpe/IeNiIeTCsl B COOTBETCTBUH C TPeOOBaHHEM COXPAHEHHUsS MOPSJIKA, IJis AepeBa oOIiero Buaa
JOJKeH 3a7iaBaThCsl MyTh 1O J00aBJIIEMOTo y3ia, N00aBiIsieMbId y3ell CTaHOBUTCS MIIAJIINM
CBIHOM).

— TEKCTOBasl BU3yalM3alus JepeBa (3HaUCHUE KaXXIOro y3jia BBIBOJUTCS Ha OTAEIHHOM
CTPOKE, C OTCTYIIOM MPOIMOPIUOHAIILHBIM ITyOHHE y31a (1Iar OTCTyra paBeH IByM Ipobenam), B
MOPSIJIKE CTAPLUIMHCTBA Y3JI0B).

— yaaleHue y3ia (ABOMYHOE JEePEBO MEPECTPanBaeTCsl B COOTBETCTBUHU C TpeOOBaHHUEM
COXpaHEHHUs IEJIOCTHOCTU M TOPSAIKa; JUIsl JepeBa oOIero BuAa yaalseTcs Bce MOJAECPEBO,
UCXOJsIllee U3 YAAIIEMOro y3Ja; JOJKHO OBITh MPEAYyCMOTPEHO KOPPEKTHOE OCBOOOXKICHUE
namstu). OnpeieneHne Yucia BepIlirH, CTEIIeHb KOTOPBIX COBMAIAET CO CTEIEHbIO JIEpeBa.

19. 3anan rpad (oprpad) B Buae MaTpuiibl cMeKHOCTU. COCTaBUTH MPOrPaAMMY

a) MPOBEPKHU, €CTh JI B rpade netiu;

0) nmoucka B rpage U30JIMPOBAHHON BEPUIMHBI (HE CMEKHOU C IPY-TUMH);

B) OIIpeIeNICHHsI CTeNeHu rpada;

I') HOJy4€HUS TOCIIE0BATENBHOCTH pedep.

20. 3amporpaMMHUpOBaTh CTPYKTYPbI JaHHBIX U ONEPALUU HAJl HUMH JJIsl IPEJICTaBICHHS
rpada B BHJIE

a) MocJenoBaTeaIbHOCTH pedep (1yr),

0) BEKTOPOB CMEXHOCTH,

B) MaTPHIIbI CMEXKHOCTH,

I') CIIMCKOB CMEKHOCTH,

1) MaTpHUILIbl BECOB,

€) ceTu,



) MAaTPUIIBl MHIIUJICHTHOCTH,

3)CIIUCKOBOM CTPYKTYPHI.

HeoOxoauMele geTany NpeAcTaBIeHUs! YTOYHUTh CaMOCTOSITEIBHO.

21. HNan tpad (oprpad). CocraBUTh ONUCAHHWE NAHHBIX JISi €ro IPEICTaBICHHUS W
(bparMeHT nporpaMMsl

a) MOJIyYeHHUs KpaTuallIMX DIyTed M PpacCTOSIHMM MeXAYy BCEMH BEp-IIMHAMU IO
anroputMy DIoiia ¥ BbIBOJIa KpaTUalIIero MyTu OT BEPLIMHBI A 10 BeplInHbI B.

0) NOJTyYeHUs] MaTPHIIBI CBA3HOCTH IO AITOPUTMY Y OpIlIajljia ¥ BBIBOJAa HOMEPOB BEPIIHH
Ka)/I0M KOMIIOHEHTBI CBSI3HOCTH Tpada.

22. Pazpabotate mporpaMmy, BBINOJHSIONMIYIO 00paOOTKy IaHHBIX Ha OCHOBE
PEKYPCHBHBIX QJITOPUTMOB.

23. Hano N ropo/ioB ¥ M3BECTHBI pacCTOSIHUS MEKIy HUMHU. He Bce ropoia cBsi3aHbI IpyT
¢ 1pyrom joporoii. Haiitu Bce BO3MOKHBIE MapIIpyThl U3 Topoda A B ropoJ B (Hu B oauH ropon
HE 3aX0JUTh JBaXK/bl). OnpeeTuTh caMblil IJTMHHBINA U caMblii KOPOTKUI MapUIpyT.

24. Cucrema IByCTOPOHHHX JIOPOT TAKOBA, UTO JUIS JIFOOOH Maphl TOPOJOB MOKHO yKa3aTh
COEMHAIOMMI UX MyTh. Haiiaure Takol ropoJi, cymMmMa pacCTOSHUNA OT KOTOPOTO 10 OCTaJbHBIX
rOpoZI0B MUHHMAaJIbHA.

25. Jlnst 3a1laHHOM CUCTEMBI IBYCTOPOHHHX JIOPOT OIMPEIETTNTEe, MOYKHO JIH, 3aKPBIB KaKue-
HUOYIb TPU AOPOTH, 3alPETUTH MepeMelieHre u3 ropojaa A B ropon b.

26. Jlana cuctema IBYCTOpOHHHX jopor. N-mepudepreli Ha3zbBaeTCs MHOXKECTBO
rOpOJIOB, PACCTOSTHHE OT KOTOPBIX JI0 BbIAEICHHOTO ropoja (ctoiuilsl) 6ombiie N. {1 qaHHOoTO
N onpenenure N-niepudeputo.

27. Onpenenute, MOXKHO JIM B JAHHOW CHCTEME JIBYCTOPOHHUX JIOPOT MPOEXaTh U3 TOPOIa
A B ropoa B Tak, uTo06b1 moceTuts ropos C 1 HE MPoe3KaTh HU TIO0 KaKoW jgopore 0oyiee 0THOTO
pasa.

28. 3a mpoe3nm Mo KaxIIoM Jopore B3bIMaeTcs HeKoTopas mouutnHa. Haiinure myTh w3
ropojga A B ropoa B ¢ MuHMMaiibHOWM BenmunHOM S+P, rae S - cymMma uH gopor myTd, a P -
CyMMa MOILIUH MPOe3KAEMBIX TOPOT.

29. Haiinute mMeauany rpada, TO €CTh TaKyl0 €ro BEpIINHY, YTO CyMMa PacCTOSHUN OT
Hee /10 OCTalIbHBIX BEpIIMH MUHUMAaJbHA.

30. Pa3pabotaTth kiacc B-mepeBo misi XpaHeHHsT OOBEKTOB, OOJIAAIONIUX KITIOYOM C
onepanueil cpaBHenusd. [Ipu peanuzanuu ciaenyer moJib30BaThCs CTATUYECKUM HNOIUMOPhHU3MOM
Ha OCHOBE I1a0JIOHOB.

31. KommnbloTep 3araapiBaeT yucio oT 1 g0 n. Y monb3oBarens k MOMBITOK OTrajatk.
[Tocne xaxmoil HeyauHOW MOMBITKM KOMITBIOTEP COOOIIAaeT MeHbIe WK OOJbILIE 3araJaHHOE
grcio. B KoHIe Urpsl TEKCT ¢ pe3yiabTatoM (wid “Bel yraganu”, win “I1onbITKH 3aKOHYHIINCE ).

32. HaliTu KoJIMUeCTBO pa3IMYHBIX eMeHTOB MaccuBa. [Ipumep: mnst 14 51 1 3 oTer
4.

33. Jlan maccuB. Ilepemeniath ero 31eMeHTHI CIIy4allHBIM 00pa30M Tak, YTOOBI Kax bl
AJIEMEHT OKa3ajicsi HA HOBOM MECTe.

34. Ky6 coctouTt u3 '3 nmpo3payHbIX U HEPO3PAYHBIX AJIEMEHTAPHBIX KyOuKoB. MimeeTcs
JIM XOTs1 OBl OJTMH MIPOCBET O KXKJIOMY U3 TpeX u3mepeHuii? Eciu 3To Tak, BEIBECTH KOOPAMHATHI
Kaxoro npoceera. Ky0 3amaercs tpexmepHoit marpuueit u3z 0 u 1.

35. JlaHo mpeJyiokeHue. 3aMEHUTh IpyNibl IpoOeoB OAUMHOYHBIMY, KpailHue MpoOesl
yJaanuTh. Bee cioBa nepeBecTd B HOKHUNA PETHCTp, EpBbIe OYKBBI cIeNaTh 3arjiaBHBIMU.

36. Jlana cTpoka. 3aMeHHUTh BCe CChUIKH M email Ha ***** (koaM4yecTBO 3B€3704€K PaBHO
anuHe 3ameHsieMoro (Qparmenra). [Ipumepsl ccbuiok: Www.site.com, http://site.com u .o
Pemmte nByMsi crmoco®amu: € HCMOJIBb30BaHHEM pPETYJSPHBIX BblpakeHUH U 06e3. CpaBHUTH
CKOpPOCTH paboTHI.

37. [Tonp3oBarens BBOAUT (hopmyny Buaa max(a,b) wim min(a,b), roe a,b - mensie
Yyclia WIM aHAJIOTHYHBIC BbIpakeHUs min(), max(). Haiitu 3Hauenue BwIpakeHus. [Ipumepsi:
max(1,5) = 5, max(4,min(3,6)) = 4, min(max(1,max(5,3)),min(9,0)) = 0.
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38. Ypoxu no MaTeMaTHKe IPOBOJIATCS Yepe3 AeHb. Eciu ypok momnasaeT Ha BOCKPECeHbE,
TO NEPEHOCUTCS] Ha NOHeAeNbHUK. [lonb30BaTenp BBOAUT Aary nepBoro ypoka. CreHepupyite
pacnucaHue U3 JaT Ha TEKYLIHU MEeCHLL.

39. Han ¢aiin ¢ norunamu u napoismu. Haiinute Tornl0 caMbIX HOMYISApHBIX MapOJIeH.

40. Man ¢aitn c nyakramu Mento (id, HaszBanwue, id poautens). Eciu id poaurens pasto O,
TO poauTens He cymecTByeT. Iloka3ars momHoe MeHI0 ¢ orctynamu. [lomb3oBaTens BBOAUT id
nyHkTa. [loka3arh 11enouKy U3 MyHKTOB MEHIO JI0 3TOTO IIYHKTA. Y pPOBHEN BIOKEHHOCTH B MEHIO
MOKET OBITh J1H000€ KOJINYECTBO.

41. Jlan xatanor kHUT. [Ipo KHUTY U3BECTHO: YHUKAIbHBIM HOMEpP, aBTOP, Ha3BaHUE, IOl
m3nanus. PeanuzoBare CRUD, moka3 BceX KHUT Ha SKpaH M TMOMCK IO KaXJIOMY U3 TOJIEH.
Crnenatb MeHIO JIs1 paOOTHI C KATaJIOTOM.

4- u cemecmp

1. Co3zpaiite cTpykTypy ¢ uMeHeM student, comeprkairyro mosi: GaMuius U UHUIHAIIBI,
HOMEp TPYIIbI, YCIEBAEMOCTh (MAacCHMB W3 TATH 3eMeHTOB). Co3daaTh MacCHB U3 JECSITH
AJIEMEHTOB TaKOTO THIIA, YIIOPSJOYUTH 3alMCH O BO3PACTaHHMIO cpeaHero Oamra. J[00aBUTH
BO3MOKHOCTb BBIBO,1a (DaMUIIHIA 1 HOMEPOB TPYITIT CTYJACHTOB, UMEIOIINX OIEHKH, PaBHBIE TOJIBKO
4 nm 5.

2. Cozmaiite CTPYKTypy ¢ wHMeHeM train, coaepskamryro IOJIsA: Ha3BaHHWE IYHKTA
Ha3HA4YCHUS, HOMEp Ioe3/1a, BpeMsl OTIIPABJICHUS. BBECTH JTaHHBIC B MACCHUB U3 IIATH 3JICMEHTOB
THTIA train, YIOpsSAOYUTh JJIEMEHTHI MO0 HOMepaMm Imoe3qoB. Jl00aBUTh BO3MOXHOCTH BBIBOJA
nHpOpMAIIMKA O T0€3/le, HOMEP KOTOPOTO BBEICH IoJb30BaTeneM. Jl00aBHTh BO3MOKHOCTH
COPTUPOBKM MAacCHB MO IyHKTY Ha3HA4YeHHs, MpUYEM I0€3/a C OJMHAKOBBIMU MYHKTaMU
HA3HAYEHUS JOJDKHBI OBITh YIIOPSA0YEHBI TI0 BPEMEHH OTIIPABIICHUS.

3. Co3nmate Kjacc ¢ AByMsi nepeMeHHBIMH. J[00aBUTH (YHKIIMIO BBIBOJIAa HA JKpaH WU
(GYHKIMIO M3MEHEHHUS 3TUX MepeMeHHbIX. J[00aBUTh (QYHKIHIO, KOTOpas HAXOIUT CYMMY
3HAYEHUH STUX NEPEMEHHBIX, U PYHKINIO, KOTOpasi HaXOAUT HauOoJIbllIee 3HAaU€HUE U3 ITUX JABYX
MEPEMEHHBIX.

4. Onucatp KJIacc, pealu3yloluil JEeCITUUHBIN CUETYUK, KOTOPbIH MOXKET yBEIUYHUBAThH
WIM YyMEHbIIaTh CBOE€ 3HAYEHHE Ha EIWHUIly B 3aJaHHOM nauanaszoHe. [IpemycMoTpersb
MHULUAIM3AIMI0 CUETYMKA 3HAYCHUSIMH [0 YMOJYAHMIO M IPOU3BOJBHBIMH 3HAUCHUSMHU.
CyeTunk WMeeT [Ba METOJa: YBEJIMYEHHUS M YMEHbBILIEHHUS, — U CBOMCTBO, IO3BOJISIOINIEE
MOJIyYUTh €ro Tekyllee cocTrosiHue. Hammcate mnporpamMmy, JEMOHCTPHUPYIOIIYIO —BCeE
BO3MOXHOCTH KJacca.

5. Co3mare Kiacc C JAByMsI mepeMeHHBbIMU. Jl00aBUTh KOHCTPYKTOpP C BXOJHBIMH
napamerpamu. Jl06aBUTh KOHCTPYKTOP, WHUIMAIM3UPYIOMIUNA 4YICHBI KJacca MO YMOJIYaHHUIO.
J100aBUTH AECTPYKTOP, BHIBOASIIUI Ha SKpaH cOOOIIeHHE 00 yIaleHnn 00beKTa.

6. Cospmate Kiacc, cofepxKaluid JUHAMUYECKUN MAaCCUB U KOJIMYECTBO JIEMEHTOB B HEM.
J100aBUTH KOHCTPYKTOP, KOTOPHIN BBIACNSET MaMATh MOJ 33JaHHOE KOJUYECTBO SJIEMEHTOB, U
nectpykTop. Jl06aBUTh METOMBI, MO3BOJISIONIME 3alOJHATh MAacCUB CIyYalHBIMU YHCIIAMHU,
MepecTaBlsATh B JTAHHOM MAaCCHBE JJIEMEHThl B CIydallHOM MOpSAKE, HAXOAUTh KOJIHMYECTBO
Pa3IMYHBIX AIIEMEHTOB B MaCCHBE, BHIBOJIUTH MACCUB Ha DKpaH.

7. CocTtaBUTh OINUCaHWE Klacca Ui OMpPENeNeHHUs OJHOMEPHBIX MAaCCHBOB CTPOK
¢bukcupoBaHHO# uIUHBL [IpeaycMOTpeTh KOHTPOIb BBIXO1a 32 MPEeAeNbl MaCCHBA, BOZMOKHOCTh
oOpaileHuss K OTAEIbHBIM CTpOKaM MacCHBa IO HMHAEKCAM, BBITIOJHEHHSI OMepanui
MORJIEMEHTHOTO CIEIUICHUS JABYX MAacCHBOB ¢ 00Opa30BaHMEM HOBOTO MAacCUBA, CIUSHUSA ABYX
MAacCHUBOB C HCKJIIOYCHHEM IMOBTOPSIONMIUXCS DJIEMEHTOB, a TaKXKe BBIBOJl Ha JKpaH dJIEMEHTa
MaccuBa 0 33JIaHHOMY MHJIEKCY U BCET'O0 MacCHBa.

8. CocraBuTh ONKCAaHHE KJIacca MHOTOYICHOB OT OJHOW MEPEeMEHHOH, 3aaBacMbIX
CTe-TICHbI0 MHOTOWIEHA U MacchuBOM Kodd¢uiueHtoB. [IpeaycMOTpeTh METOAbl JUis
BBI-UHCJICHHS 3HAUYEHUs MHOTOYJIEHA ISl 33JaHHOTO apryMEHTa, ONEepaluy CIOKEHHUS,



BBIYMTAHUS U YMHOXKEHUSI MHOTOUJIEHOB C MOJy4€HHEM HOBOIO O0BEKTa-MHOIOYJIEHA, BHIBOJ Ha
9KpaH ONMCAaHUS MHOTOUIEHA.

9. Tloctpouts Tpu Kiacca (6a30BbIN U 3 TOTOMKA), OMUCHIBAIOIINX HEKOTOPBIX XUIITHBIX
YKUBOTHBIX (OJUH U3 IOTOMKOB), BCESIAHBIX (BTOPOM TOTOMOK) U TPABOSIAHBIX (TPETUH MOTOMOK).
Onucarp B 0a30BOM KJlacce aOCTPaKTHBIM METOJ JUIsl pacdyeTra KOJIWYeCTBAa W THUIA IHIIH,
HEO0XOAMMOTO ISl MPOTIUTAHUS KHBOTHOTO B 300T1apKe.

10. a) YHopsimouuTh BCIO MOCIEAOBATEIHLHOCTh JKUBOTHBIX 1O YOBIBAaHUIO KOJMYECTBA
nuimy. [lpu coBmagenny 3Ha4eHN — YIOPSI0YMBaTh JaHHBIE 1O andaBUTy 0 UMEHHU. BriBecTH
UACHTU(PHUKATOP JKUBOTHOTO, UMSI, THIT ¥ KOJIMYECTBO TMOTPEOIIEMON MUIIHU ISl BCEX JIEMEHTOB
CITMCKA.

b) BeiBecTH nepBbie 5 MMEH )KHBOTHBIX U3 TIOJIyYCHHOTO B IyHKTE &) CIUCKA.

C) BeiBecTn mocnenHue 3 MACHTU(PHKATOpPA JKUBOTHBIX M3 TOJYYCHHOTO B MyHKTE )
CITHCKA.

d) Opranu3oBaTh 3alKCh U YTCHUE KOJUICKIIUU B/U3 (aii.

e) Opranu3oBath 00pabOTKY HEKOPPEKTHOTO (popMaTa BXOHOTO aiia.

11. Omnwucatp Kiacc «aomanrHsst oudauoreka». [IpenycMoTpeTh BO3MOKHOCTh PabOTHI C
MIPOM3BOJIHBIM YHMCJIOM KHUT, MIOMCKAa KHUTH N0 KaKOMY-JI10O0 NMpU3HaKy (HampumMep, o aBTopy
WJIM TI0 TOAY U3JJaHUsT), TOOaBJICHUsI KHUT B OMOJTMOTEKY, YIaJeHUs] KHUT U3 Hee, COPTUPOBKU KHUT
10 Pa3HBIM TOJISIM.

12. CocraBuTh OmMHMCaHWE KiIacca TPSMOYTOJEHUKOB CO CTOPOHAMH, IMapauIeIbHBIMH
ocsiM  KoopauHaT. IlpemycMOTpeTh BO3MOXKHOCTh MEpPEMELIEHUS MPSIMOYrOJIbHUKOB Ha
IJIOCKOCTH, U3MEHEHHUE Pa3MepOB, MOCTPOCHUE HAaUMEHBIIET0 MPSIMOYTOJIbHUKA, COAEpIKaIlero
JIBa 3a/laHHBIX MPSAMOYTOJbHUKA, W MPSAMOYTOJbHHKA, SBISAIOLIErOCs OOlEeld YacTbio
(mepeceueHrneM) IByX MPSMOYTOJILHUKOB.

13. Coznate kimacc njas XpaHEHHsS KOMIUJIEKCHBIX yucell. Peann3oBarh omepanuu Haj
KOMIUJIEKCHBIMU ~YHCJaMH: CJIO)KEHHE, BBIYMTAHUE, YMHOXEHHE, JIeJICHHEe, COTMpSIKEHUE,
BO3BEJICHUE B CTENEHb, U3BJIeueHUuEe KopHs. [IpemrycMoTpeTh BO3MOKHOCTh U3MEHEHUS! (POPMBI
3alUCH  KOMIUIGKCHOTO 4YHcia: anreOpamdeckas (opma, TpuUroHOMeTpudeckas (opma,
AKCIIOHECHIMAIbHAS opma.

14. CocraBuTh omnmucaHue Kiacca g MpeAcTaBlieHuss BpeMeHu. llpegycmorpeTh
BO3MOYHOCTH YCTAaHOBKHM BPEMEHU M U3MEHEHHUS €ro OTAEIbHBIX MOJIeH (Yac, MUHYTa, CeKYH/Ia) C
MPOBEPKOM JIOMYCTUMOCTH BBOJAMMBIX 3HaueHUU. B ciydyae HemOMyCTHMBIX 3HAYEHUH MOJICH
BbIOpackIBatOTCs UcKtoyeHus. Co31aTh METOAbl U3MEHEHHsI BpEMEHH Ha 33/1aHHOE KOJMYECTBO
4acoB, MUHYT U CEKYH]I.

15. CocraBuTh onucaHue Kjiacca JUisi BEKTOpa, 3aJJaHHOT0 KOOPAMHATAMU €ro KOHLIOB B
TpexMepHOM mpocTpancTBe. OOecnednuTh oOmepanuy CIOXKEHUS U BBIYUTAHHUS BEKTOPOB C
MOJIyU€HHUEM HOBOTO BEKTOpa (CyMMBbI WJIM PA3HOCTH), BBIUUCICHUS CKAJISIPHOTO MPOU3BEICHUS
JIBYX BEKTOPOB, JJIMHBI BEKTOPA, KOCUHYCA yria MKy BEKTOPaMH.

16. Onucatp Kkiacc, NpeACTaBISAIONUN TpeyroilbHUK. llpenycMoTpers MeTonsl amnst
CO37aHUsI 00bEKTOB, BEIUMCIICHHUS IIJIOIAIM, IEPUMETPA U TOUKH IepeceueHuss Mmeanan. Onucarb
CBOMCTBA JUIsI IOJTYYEHHUSI COCTOSIHUSA 00OBEKTA.

17. Co3nath abCTpakTHBIN Kitacc Figure ¢ MeTo1aMu BEIYHCIICHHUS TUTOIIAAN U IEPUMETDA,
a TaKKe METOJIOM, BBIBOJAIIMM HHpopMmanuio o ¢urype Ha skpaH. Co3naTh MpPOU3BOJHBIE
kiaccel: Rectangle (mpsmoyronsnuk), Circle (kpyr), Triangle (TpeyrosbHHK) €O CBOMMH
METO/IaMU BBIYMCIICHHS TUomaan u nepumetpa. Co3naTh MaccuB n (UTYP W BBIBECTH MOJIHYIO
uHpopMaInio 0 GpUrypax Ha 3KpaH.

18. Kunacc [Mokynatens: ®amunusg, MM, OtuectBo, Anpec, Homep kpeauTHON KapTOUKH,
Howmep 6ankoBckoro cuera; KonctpykTop; MeTopl: ycTaHOBKa 3HaYeHUN aTpUOYyTOB, MOTyUeHHE
3Ha4YeHu# aTpuOyToB, BBIBO MHPOpManuu. Co3aaTh MaccuB 00BEKTOB IaHHOTO Kiacca. BeiBecTn
CIHMCOK MOKymnaTeneil B andaBUTHOM MOPSJKE U CIUCOK MOKyMHarened, y KOTOpPBIX HOMeEp
KPEAUTHON KapTOYKW HAXOAUTCS B 3aIaHHOM JTUATa30He.



19. Knacc Ab6ounent: Uaentudukanuonnsiii Homep, @amunms, Ums, OtyectBo, Anpec,
Homep kpemutHOW Kaprouku, [leber, Kpenut, Bpems MeXIyropogHblX U TOPOICKHX
neperoBopoB; KoHcTpykTop; MeTopl: yCTaHOBKa 3HaY€HUH aTprOyTOB, MOJydeHUE 3HAYCHUN
aTpuOyToB, BbIBOJ MH(opMaru. Co31aTh MaccuB 0OBEKTOB JAHHOTO Kiacca. BriBecTn cBeieHuMs
OTHOCHTEIIbHO a0OHEHTOB, Y KOTOPBIX BpeMs TOPOACKHX IEPErOBOPOB IPEBBIMIACT 3aJaHHOE.
CBeneHHsI OTHOCUTEIIBHO aOOHEHTOB, KOTOPBIE MOJIb30BAIUCH MEXITYTOPOJIHON CBs3bI0. CIUCOK
aOOHEHTOB B aJ()aBUTHOM MOPSIKE.

20. 3amaua Ha B3aMMOJEHCTBHE MEXIy Kiaccamu. Pa3zpaboraTh cuctemy «ABTOOa3a».
Jucnerdyep pacnpenenser 3asBkM Ha Pelicel Mexay BoaurtenmsiMu M Ha3HayaeT s OTOTO
ABTOMOOMIBE. BomuTens MOXeT chenaTh 3asBKYy Ha pEeMOHT. Jlucmerdep MOKET OTCTPaHUTh
Bomutens ot pabotsl. Boautens nenaer oTMeTKy O BblloJHeHHMM Pelica u  cocTtosHuuM
ABTOMOOWIIS.

21. 3agaua Ha  B3aUMOJICHCTBHE MEXIy Kiaccamu. Pa3paboTtate  cucreMy
«Kenesnonopoxnas kacca». [laccaxxup nenaer 3asgBKy Ha CTAaHI[MIO HaA3HAYEHUS, BpEMs U JaTy
noe3aku. CucreMa perucTpupyer 3asBKy M OCYIIECTBISET MOUCK cooTBeTcTBYMomero Iloesna.
[Taccaxwup aenaer Be16op [loe3zna u nomyuaet Cuet Ha orutary. Kaccup BBoauT Homepa I[1oe3nos,
MMPOMEXKYTOYHBIEC U KOHEUHBIEC CTAHIIUU, IIEHBI.

22. 3ajgaya Ha B3aUMOJICHCTBHE MEXIy Kiaccamu. Paspabotath cuctemy «MHTEpHET-
Marasun». ToBapoBen no6asisetr nHopmarmio o ToBape. KnueHT nenaet u oraymBaeT 3aka3
Ha Toapsl. ToBapoBen peructpupyet [Ipogaxy U MOKET 3aHECTH HEIUIATEIbIIUKA B «YEPHBII
CITHCOK.

23. 3ajaya Ha B3aMMOJCHWCTBHE MEXAy Kiaccamu. Pa3paborare cuctemy «llmaTexmy.
Knuent umeer Cuet B 6anke u bankockyto kapty (KK). Knuent mosxer oratuts 3akas, cienarb
mnatexx Ha apyrou Cuer, 3a0mokupoBarh KK u anrynupoBats Cuer. AAMUHUCTPATOP MOXKET
3abmokupoBath KK 3a mpeBbllienue miarexa.

24. 3amaya Ha  B3aMMOJICUCTBHE MEXIy Kiaccamu. Pa3paboTaTh  cucTeMy
«BcTynuTenbHbIe SK3aMEHbI». AOUTYPHEHT peructpupyercs Ha DakymnbTeT, claeT IK3aMEHBI.
[IpenogaBatens BeicTaBisger OneHky. CucteMa TOJICYMTHIBAET CpPeAHHN Oanl M ompenersieT
AOUTYpHEHTa, 3a4MCIICHHOTO B Y4eOHOE 3aBEICHHE.

25. Pazpabotary wiacc «Kampkynstop norapu¢moB» C BO3MOXHOCTBIO CIIOXKEHHS,
BBIYMTAHUS, YMHOKEHUSI, I€JICHUS, BO3BEIACHUS B CTEIIEHb U IEPEX0Jia K IPYroMy OCHOBAHHIO.
[IporpaMmma A0JDKHA BBINOJIHATH BBOJ JIAHHBIX, IIPOBEPKY NPABUIBHOCTH BBEIACHHBIX JIAHHBIX,
BbIJJauy cOoOOIIeHni B ciydae omuOok. [IpoTokon paGoThl KampKylnaTOpa 3amucaTh B Qaiil.
[IpenycMoTpeTh BO3MOXKHOCTD IPOCMOTpa (haiiina u3 nporpaMmmel.

26. AxBapuym

1) Omnpenmenute o6wvekt TFish - akBapuymHas pbiOka. PpiOka MMeeT KOOPIUHATHI,
CKOPOCTb, pa3Mep, LIBET, HalpaBleHUE IBIKeHUs. MeTonaMu 00beKTa SBISIOTCA:

Init - ycranaBimBaeT 3HaueHUs MOJIeH 0OBEKTA M PUCYET phIOY Ha SKpaHe MeTooM Draw.
Draw - pucyet pb10y (BUPTyaibHBIA METON).

Look - mpoBepsieT HECKOJIBKO TOYECK HA JIMHUH JBH)KEHHS phIObl. ECITM XOTh OJTHA U3 HUX
OTJIMYAETCA IO LIBETY OT BOJIbI, BO3BpAIAeTCs €€ IIBET U PACCTOSIHUE JI0 PHIOKI.

Run - mepemerniaet peIOy B TEKyIleM HAIIPaBIEHUH Ha PACCTOSHUE, 3aBUCAIIEE OT TEKYIIEH
CKOpOCTH pbIObl. MHOTHA CilydaliHBIM 00pa3oM MeEHSIeT HampaBJieHHe IBKEHHS pbiObl. Ecim
pBI0a BUAMT MPETSITCTBUE, HAPABICHHUE JBUKEHHUS MEHSAETCS, OKa MPENIATCTBUE HE UCYE3HET U3
TIOJISI 3PEHUS PHIOKI.

2) Omnpenenure oOBeKT Taquarium, KOTOpBIA sBisieTcss MecToM oOuTaHusi peid. OH
IpeacTaBisieT co0oi 061acTh 3KpaHa, HAOJIHEHHYIO BOJOH.

Meronpr:

Init - BrTIOUaeT rpadUUecKuil peKUM, 3aMOJIHACT aKBApUyM BOJIOH, CKaJlaMH U PhIOAMH.
Run - opranmn3yer OeCKOHEUHBIH IMKI, B KOTOPOM BBITIONHSETCS MeToll Run Bcex oOurareneit
aKBapuyMma.

Done - BeikitoyaeT rpauuecKuil pexxum.



3) Omnpenenute nBa oobekra Tpike u Tkarp, kotopeie HacieayoT oobekt Tfish.

4) Kapribl ¥ IIyKH JTOJKHBI ObITh 00beMHEHBI B cTan. CTasi - 3TO CBSA3aHHBIN CITUCOK PhIO
B nuHamuuyeckod mamsatu. s cBs3u B oObekrax Tpike m Tkarp mcmonp3yiite mosie Next -
yKazaTeiab Ha CIEAYIOIIyI0 pbI0y B crae. AKBapuyM JOJDKEH OBITh BIIAJETBIIEM JABYX CTai.
[Tonp30BaTeNh MOKET MOMOIHATH CTau, BBOJIS PHIO C KIIABUATYPHI.

5) Llyku 10/KHBI OEAATH KapIioB, KaK TOJIBKO OHU UX YBUIAT. HE00X0AMMO yCTaHOBUTD,
KaKoro MMEHHO KapIa BUAUT L1yKa (OrKkalui o KoopAUMHATaM KapIl K LIIyKe, HallIeHHbI Kap
yAQISETCs U3 CTau).

27.  Pa3paboTka MpHIIOKEHHs TSI IIPEAMETHON 00macTi «YU€T TOBapOB B MarasmHe»:
pa3paboTaTh NPUI0KEHUE, TIO3BOJIAIONIEE COOMPATh M HAKAIUTUBATh CBEICHHS O MOCTYIUICHUH H
peai3allii TOBApOB HEKOTOpOro maraszuHa. CTpyKTypa NpUIOKEHHUS 00s3aTeNIbHO J0JDKHA
BKJIIOUATh CJIEAYIOLIME KJacchl: TOBap, NPOU3BOJUTENb, JOKYMEHT, MOCTYILIEHHE TOBapa,
peaynzanys ToBapa u ap.

28.  PazpaboTka NpWIOKEHHS I MpeaMeTHOW oOmactu «OpraHuzanus y4eOHOTO
nporiecca B BY3e»: pazpaboTaTh npuioxeHue, mo3BoJstoiee COOnpaTh U HaKariuBaTh CBEICHUS
00 opraHuzanuy U aucnerdepusauuu ydyeOHoro mpoiecca B BY3e. Crpykrypa mpusoskeHus
00s3aTeNbHO JI0JKHA BKJIIOYATh CIEAYIOIIME KJIacChl: akaJeMHuecKas Ipylina, CleluaibHOCTb,
JTUCLMIUIMHA, ayAUTOPHSL, IpenoJaBaTelib U Jap.

29.  TpaHCHOpTHOE areHTCTBO: pa3paboTaiiTe MporpaMmy, UMHTHPYIONIYIO paboTy
TpaHCareHTCTBa. TpaHCareHTCTBO HUMeeT ceTb (WIMAJOB B  HECKOJBKUX TOpoJax.
TpancropTupoBKa rpy30B OCYILIECTBIISETCS MEXLy STUMHU TOPOJaMH TPEMs BUIaMU TPAaHCIIOpTa:
aBTOMOOWJIBHBIM, >KEJI€3HOJOPOKHBIM U BO3AYHIHBIM. JI100OW BHJ TPaHCIIOPTUPOBKU HMEET
CTOMMOCTh €IMHMIIBI Beca Ha €IUHMILY MYTH U CKOPOCTh JOCTaBKU. Bo3mymiHbI TpaHCHOpT
MO>XHO HCIIOJIb30BaTh TOJIbKO MEXKIY KPYMHBIMU TOPOJAMH, STOT BHJ CaMbIii CKOPOCTHOW H
caMblii foporoil. Kpome TOro, BO3AYIIHBIA TPaHCHOPT 3aBUCUT OT MOrojsl. JlocTaBUTH Tpy3
BO3JIYIIHBIM IIyTEM MOKHO TOJIBKO MPHU YCIOBUHU XOpOIIEH MOrojbl OJHOBPEMEHHO B TOpojax
OTNPaBKU W Ha3HAueHHsA. XOpollas WM IUloXas MOoroja 3aJaeTcs cilydallHbIM 00pazoM.
XKenesHonopokHbBIN TPAHCTIOPT MOKHO HCIIOIb30BAaTh MEXAY KPYIHBIMU U CPETHUMH FOpOIaMH,
ATOT BUJI CAMbIi JIeNIEBBI. ABTOMOOUIBHBIN TPAHCIIOPT MOKHO HCIIOJIB30BATh MEXKIY JTFOOBIMU
ropojamMu. 3aka3uyuKd uepe3 ciydyailHble MPOMEXKYTKHM BpEMEHH OOpalaloTcs B OJMH U3
¢buIManoB TpaHCareHTCTBA C 3aKa30M Ha MEPEBO3KY OMPEEIEHHON MacChl Ipy3a U BO3MOXKHBIM
MOKEeJTaHUEM O CKOPOCTH/IIEHE TOCTaBKU. TpaHCAareHTCTBO OPraHU3yeT OTIIPABKY TPY30B OJHUM
U3 BUJIOB TPAHCIIOPTA C YYETOM MOXKeNaHUW KireHTa. OrmiaTy TpaHCareHCTBO MOJYyYaeT TOJIBKO
MoCJie yCHEIIHOW JOCTaBKU Tpy3a. Mexkay HEKOTOPBIMU TOPOAAMH Ui KEJIE3HOIAOPOKHOTO
W/WUIM aBTOMOOUIIBHOTO TPAHCIIOPTAa UMEIOTCS CKOPOCTHBIE MarucTpalid, Ha KOTOPBIX CKOPOCTh
COOTBETCTBYIOIIETO BHUJA TPAaHCIOPTa YBEIMYMBAETCS C 3aaHHBIM Koddduuuentom. IIpu
MEepPeBO3KE TIPYy30B MOTYT TIPOUCXOIWTHh aBapuu, MPH OTOM BEPOSTHOCTh aBapuM Ha
aBTOTpaHCHOpPTEe OOJbllIe, YeM Ha JKEJIE3HOJOPOKHOM TpPAHCIOPTE, a aBUATPAHCIOPT HUMEET
aBapHUITHOCTh OYeHb HU3KYI0. Ha CKOPOCTHBIX MarucTpaisix BEpOsITHOCTh aBapUU MEHBIIIE, YeM Ha
00bI4HbIX noporax. [Ipu aBapuu TpaHCAareHTCTBO BO3BpAIllaeT 3aKa3yMKy ABOMHYIO CTOMMOCTH
MIEPEBO3KHU.

IIporniecc nmuTaIUKM MOKET OBITH OCTAHOBJICH MOJIb30BATENIEM ITPOTPaAMMBI JJIs1 TPOCMOTpa
napaMeTpoB 0OBbEKTOB:

Jloxo[ TpaHCareHCcTBa, B TOM YHUCIIe C pa30UBKO 10 BUJaM TPAHCIOPTA U FOPOJaM.

CpenHee BpeMsl IOCTaBKM Ipy3a, B TOM 4YHCJE€ C pa3OMBKON MO BUAAM TpaHCHOPTa U
ropojiam.

IToTepu, cBsi3aHHBIE C INIOXOU IOTOJOM.

ITotepu, cBs3aHHBIE C AaBAPUITHOCTHIO, B TOM YHCJIE ¢ pa30MBKOI MO BUAaM TpaHCIOpTa U
10 BUJIaM JOpOT.

Jloxo1 Ha TOHHO-KUJIOMETP CKOPOCTHBIX MarucCTpaliel B CPABHEHUH C TAKUM K€ JJOXOJI Ha
OOBIYHBIX JIOPOTAX.



CHucok HWCHOJHSAEMBIX 3aKa30B C BO3MOXHOCTh COPTHPOBKH TIO TOpOJaM, BHIaM
TPaHCIIOPTa, CTOMMOCTH MIEPEBO3KH.

Cnucok 3aJep>KMBaeMbIX 3aKa30B B CBSI3U C MJIOXOM MOT0JI0MH.

(Pa3zpaboTaTh U peasii30BaTh KJIAcChl, KOTOPBIC SIBISIOTCS OCHOBHBIMHU B 3amaHuu. JlJis
cauu J1abopaTopHOU paboTH HEOOXOAUMO CO3/1aTh MIPOEKT, B KOTOPOM JIEMOHCTpUpYyeTcs paboTa
OOBEKTOB  CO3JaHHBIX KJIAaccOB. JIODKHBI OBITH  MPOJEMOHCTPHUPOBAHBI  BBHITIOJIHCHHE
KOHCTPYKTOPA, BCEX TOCTYITHBIX METOJOB U IECTPYKTOPA.)

30. Kiracc [pob6nHoe uucio co 3HakoMm (Fractions). Uuciio JOMKHO OBITH MPEICTaBICHO
JBYMSI TIOJISIMHU: TI€TIast YaCTh - [UIMHHOE [IEJI0€ CO 3HAKOM, IPOOHas 4acTh - 6€33HAKOBOE KOPOTKOE
nenoe. Peanmm3oBare apudMeTHUECKHE OTCpAllii CIIOKCHUS, BBIYATAHUS, YMHOXXCHUS U
oTiepanuy cpaBHeHUs. B GyHKIIMHM main MpOBEPUTH 3TH METOIBI.

31. Kmacc J[lenprum mis pabOTBl C JEHEKHBIMH CyMMaMd. YHUCIIO JOJHKHO OBIThH
npeICTaBIeHO ABYMs nossimu: Tunia long ist pyoseit u uma unsigned char - st koneek. IpoGHast
4acTh (KOTIEWKM) TIPU BBIBOJIC HA DKpaH JOJDKHA OBITh OTHEIeHa OT IEJOW YacTH 3allsTOM.
Peanm3oBaTh ciiokeHWE, BBIYUTAHWE, NEIICHHE CYMM, JEICHHE CYMMBI Ha JpoOHOE 4HCIIO,
YMHOKEHHUE Ha IPOOHOE YKCIIO U OTIepaliii CpaBHEHMs. B GyHKIIMK Main mpoBepUTh 3TH METOIBI.

32. Kitacc PaBHOOOYHas Tpamerys, WWICHB Kiacca: KOOpIWHATBI 4-X TOYCK.
[IpemycMOTpeTh B KiTacce KOHCTPYKTOP ¥ METOJIBI: IPOBEPKA, ABJISICTCS JTU PUrypa paBHOOOUIHOM
Tparnenueil; BEBIMUCIICHUS W BBIBOJA CBEJICHUH 0 (UType: [UTMHBI CTOPOH, IIEPUMETP, TUIOIIa b, B
(GyHKIMHM main MpoJAeMOHCTPUPOBATh padoTy ¢ KinaccoM: aHo N Tpamneuuii, HalTH KOJTUYECTBO
Tparnenuii, y KOTOpbIX TUIOIIa b OOJIbIIe CPEaHEH TUIOIa IH.

33. Ommcare 6a3zoBbIii Kitacc Ctpoka. OOs3aTeNbHBIC TOJSA Kiacca: ykazartenb pChar
XPaHUT QJIpeC TUHAMUYECCKH BBIJICIICHHOM MAMSTH TSl Pa3MEIICHHUS] CHMBOJIOB CTPOKH;

3Ha4YeHWe TUNa Wword XpaHUT JUIMHY CTPOKH B OaifTax.

PeanuzoBaTh 00s13aTENbHBIE METO/IBI CIEAYIOIIETO Ha3HAUCHUS:

-KOHCTPYKTOp 0€3 mapameTpos;

-KOHCTPYKTOp, NPUHUMAIOIIMNA B KayecTBE IapameTpa CTPOKOBBIA JUTEpai; I
KOHCTPYKTOpP, IPUHUMAIOIIMI B KaUeCTBE MapamMeTpa CUMBOJL;

-METOJ MOJIY4YEHHUS JUIUHBI CTPOKHU;

-METOJ] OYMCTKH CTPOKH (JIeNIaeT CTPOKY MYyCTOil);

-IECTPYKTOP.

Onucatp npoun3BoaHbIN 0T CTpoka kinacc KommekcHoe yncio.

CTpoku JaHHOTO KJIacca JMOJIKHBI COCTOSThH |M3 IBYX IOJIEH Pa3[ICNIOYHBIX CHMBOJIOM 1.
[lepBoe mosie 3a7aer 3Ha4YeHHE JCHCTBUTENBHONW YacTH YMCIA, a BTOPOE - 3HAYEHHE MHHUMOMU.
Kaxxnoe u3 momneit MOXKeT coliep>KaTh TOJIbKO CHUMBOJIBI JECATHUHBIX HU(PP U CUMBOJBI - U +,
ompezensonre 3HaK ynciaa. CUMBOJBI - WIM + MOTYT HaXOJUTHCS TOJIBKO B MEPBOIl MO3UIIMH
yycla, MpUYeM CHMBOJI + MOXET OTCYICTBOBAaTh, B O3TOM CIy4ae YHCIO CUHUTAETCS
MOJIOKUTENBHBIM. EClli B cOcTaBe MHUIIMATU3UPYIOIIEH CTPOKH OyIeT BCTpEUeH 1000 CUMBOI,
OTJIMYHBIN OT JOMYCTHUMBIX, OOBEKT Kiacca KomruiekcHOe 4uclio JO0bKEeH MPUHUMATh HyJIEBOE
3nadyenue. [Ipumeps crpok: 33il2, -7U00, +5i-21.

Jiia knacca KoMiekcHOe 4MCIIO OMPEEeNIUTh CASAYIOIINe METOIbI:

-IIpOBEpKa Ha PaBEHCTBO;

-CIIO’KEHUE YHCeT;

-YMHOEHHE YHCET.

Hanucatps TectoByto mporpammy, KOTopas A€MOHCTPUPYET pabOTy METOJO0B 0a30BOTO U
MIPOU3BO/IHOTO KIIACCOB.

Omnucarp mabmoHHbI Kimace LISt mis paboTel ¢ OAHOHANPABICHHBIMU CIUCKAMH B
JTMHAMHYECKON TaMsITH.

Jns oOwbexTOB Kitacca List ompemenuTh omepanuu MPOBEPKH CIKMCKA HA IYCTOTY,
no0aBJICHUS 2JIEMEHTa B HAUaTO CIIMCKA, B KOHEI CITHCKA, MOICYET YHCIIa BXOXKJICHUN DIIEMEHTA B
CIHCOK, y/IaJeHHEe dJIEMEeHTa U3 CIIHCKA.



[IpoxpeMoHCTpUpPOBaTh PAbOTY € MAOTOHHBIM KJIACCOM JUISl CIIUCKA C LENIBIMU JIEMEHTAMH
U C 3JIEMEHTaMHU-CTPOKAMH.

5-1i cemecmp

1. B mupekTopuu NeKaT BXOJHBIE TEKCTOBBIC (DAiiIbl, MPOMMEHOBAHHBIC CIICAYIOIIUM
oOpazom: in_<N>.dat, rne N - HarypampHOoe umcno. Kaxapri ¢aiin coctout u3 AByx cTpok. B
MIEPBOM CTPOKE - YMCII0, 0003HAYAOIIIEe JCHCTBHE, 2 BO BTOPOM - YUCIIA C IJIABAIONICH TOYKOH,
pazziesIeHHbIE MPOOEIIOM.

JleiicTBUSI MOTYT OBITH CIIEAYIOIIUMHU:

1 - cnoxenue

2 - yMHOXCHHUE

3 - cyMMa KBaJIpaToB

HeobOxomuMo Hamwcath MHOTOTIOTOYHOE TPUIIOKEHUE, KOTOPOE BBITIOJHUT TpeOyembie
NEeUCTBUS HaJ YMCIaMU U CyMMY pe3yJbTaToB 3amuuieT B (aiin out.dat. Ha3Banue pabGoueit
TMPEKTOPUH TIepeaaeTcss B BUAE apryMeHTa pabodell CTpokH. B peanm3amuu mpuBETCTBYETCS
WCIO0JIb30BaHNE TTOTUMOP(U3MA U TTATTCPHOB MPOCKTHPOBAHUSI.

2. PazpaboTtaiiTe =~ MHOTONIOTOYHOE  NPHUJIOKECHUE,  BBIMOIHSAIONIEE  BBIUMCICHUE
npousBeaeHus Matpull A (mxn) u B (nxk). Dnements! cij matpuibl npoussenenus C = AxB
BBIYHCIISIOTCS TTAPAJUIEIIBHO P OTHOTUITHBIMH TTOTOKaMH. ECiTi HEKOTOPBIN TIOTOK YK€ BEIYHUCIISET
aJIeMeHT cij MaTpuilpl C, TO CIeIYIOMNNA TPUCTYIAOIINNA K BEIYHCICHUIO TIOTOK BBIOUpPAET s
pacuera sneMenT Cij+1, eciu j<K, u Ci+1K, eciu j=K. BBITIOIHNB BBIYHCIICHHE SIEMEHTA MATPHIIbI-
MIPOU3BEIICHNUS, MTOTOK MPOBEPSIET, HET JIM DJIEMEHTa, KOTOPHIN elle He paccuuThiBaeTcs. Ecim
TaKOM DIIEMEHT eCTh, TO NPHUCTYIIaeT K €ro pacuery. B NpOTHBHOM ciy4ae OTIpaBIISET
(TIOJIb30BaTENIBCKOE) COOOIICHHE O 3aBEpPIICHWH CBOCH pabOThl M TPUOCTAHABIMBAET CBOE
BbITIOJIHEHWE. [JIaBHBII MOTOK, MOJYyYMB COOOIIEHUS O 3aBEPIICHUH BBIUMCICHHH OT BCEX
MMOTOKOB, BBIBOJAMT PE3YJbTAT HA SKPaH U 3aIyCKAeT MOTOK, 3alHMChIBAIONINI pe3y/bTaT B KOHEI
¢aitna-mporokosna. B kaxaoM MOTOKe MOJDKHA OBITH 3a/iep’KKa B BBITIOJHEHUH BBIYHCICHUN
(4TOOBI JAaTh BO3MOXKHOCTH MIOPA0OTATh BCEM MOTOKaM ). CHHXPOHHM3AIHIO TIOTOKOB MEXKITY CO00
OpraHu3yHTe Yepe3 KPUTHUECKYIO CEKLIUIO MU MBIOTEKC.

3. Bamaua B TepmmuHax C++. Ilpm Haxkatum kHOmkm "Start" quanoroBoe NPHIIOKEHHUE
3aIrycKaeT KoOHcoIbHOE npuiioxeHue. [locnenyromue Haxarust KHONKY Start" 1omKHBI IPUBECTH
K CO3/IaHUIO B KOHCOJIbHOM MPUJIOKeHUU N HOBBIX pab04YMX MOTOKOB, rAe N - 3HaUeHHUE U3 MOJIs
C YHCJIOBBIM CUETYMKOM.

Haxxatne xnHomkm "StOp" mOJDKHO TNPUBECTH K 3aKPBITHIO TOCIEIHErO CO3IaHHOTO
paboyero NOoToKa B KOHCOJIBHOM MPUIIOKEHHUH, a B CIIydae OTCYTCTBHUS pabO4MX MOTOKOB - K €ro
3aBepuieHU0. KOHCONbHOE NPUIIOKEHUE TaKXkKe MTOJDKHO 3aBEpIIMTHCS U TMPH 3aBEPIICHUU
IuanoroBoro. JluanoroBoe MNpHIIOKEHHE MAODKHO OTCIEKHBATh, 3aKPbUI JIM I0JIb30BaTElh
KOHCOJIbHOE TPHJIOKEHHUE CaMOCTOsSITeNnbHO. Chemyroliee Mocie 3aKpbITHs KOHCOJIM Ha)KaThe
"Start" Bo3oOHOBIsET PaOOYHIA ITUKII.

6-1u cemecmp

[Tocne 3amycka KOHCOJIM BBINAAIOUIMN CHOUCOK COJEPKUT cTpoku "Bce motoku" wu
"I'maBHBII MOTOK", IO Mepe CO3/JaHMs HOBBIX TIOTOKOB B HETO JI00aBIISIOTCSA CTPOKHU, COAEpKAIIINe
X HOMepa (pasymeeTcs, MpU yAaleHUU MOTOKOB YAAISIOTCS U COOTBETCTBYIOIIUE UM CTPOKH).
KoppekTtupoBka  BBINAJAIOIErO  CIOHCKA  OCYLIECTBISETCS  JIMIIb  TOCIE  MOJIYYE€HHS
MOATBEPKICHUSI OT KOHCOJIM 00 YCIENTHOM CO3JJaHUU MTOTOKOB.

BzaumoneiicTBue Mexay NPUIOKEHUSMHU peaTn30BaTh C TMOMOIIBIO OOBEKTOB sjpa
"coObiTus" (EVENtS).

JloGaBUTh B MpUJIOKEHUS TIepenady nHGopMaly ¢ MOMOIIBI0 (aiina, 0ToOpakaeMoro B
namatek (memory mapped file). PeanuzoBaTe TpaHcmopTHble (QYHKIIMM B BUIEC AMHAMHYECKU
MOAKIII0UaEeMO# OMOIMOTEKHU C HEIBHOM 3arpy3KOil.



[Ipu Haxkatuu xkHOmKW "Send" nuamoroBoe MPUIOKEHHE MEPECHIIAET KOHCOJH TEKCT,
BBEJICHHBIN B M0JIe BBOJA. BrImajaromuii criMcok 3aiaeT nmotok-aapecar. [Ipu BeIOOpE CTpOKU
"Bce motoku" cooOIIeHnEe OTIPABISETCS BCEM IMOTOKAM, KX IbIi MOTOK CYUTHIBACT HH(OPMAIIUIO
HE3aBHCHUMO.

I'maBHBINA MOTOK BBIBOAMT IOJIyYEHHBIH TEKCT Ha CTaHIApTHBIN BBIBOJ (stdout), paboune
MOTOKM CO3/Ial0T TEKCTOBBIE (ailyibl C MMEHaMH <CBOM HOMEp>.tXt W JOMUCHIBAIOT B HHUX
MoJIyueHHBIH TekcT. @aiin, oroOpaxkaeMbli B MaMsTh, 3allHULIAETCS OT COBMECTHOIO
MCTIOJIB30BAHUS C MOMOIIBIO 00BEKTa CHHXPOHU3AIMH MULEX.

Bce aelicTBus moATBEPKAAIOTCSI COOOLIEHUSIMU OT KOHCOJIU.

Hauanpnas mapaiuienbHas nporpamma (medarh HACHTU(PHKATOPOB MPOLIECCOB) - 3aITyCK
(JlokanbHBIN, pacnpeneseHHblil). OleHKa BpeMEHHU BBIIIOJHEHUS MPOrpaMMbl, CHHXpOHU3ALus,
KOJUIEKTUBHBIE OIEpalIHH.

UucneHHOe MHTETpUpPOBaHKE- CO3/IaHUE MPOEKTa HA OCHOBE TOTOBOT'O MCXOJHOTO TEKCTa
MIPOTrpaMMBbI, HACTPOMKA ONINN, KOMITHJISALNSA, 3AITyCK.

CkansipHO€ IpOU3BEIEHNE BEKTOPOB.

YMHOKEHHE MaTpPUIL, JCHTOYHBIN aJrTOPUTM (CAaMOCTOSITEILHOE 3a/IaHue 2).

YMHOKeHHEe MaTpull, OJOYHBIE CXEMbI paclpeaesieHusl JaHHbIX (aaroputMbl Pokca u
Kennona).

YMHOK€eHHe MaTpul] Tpu 0JI0YHOM criocoOe pacrpenenenus JaHHbix" (anroputMsl Pokca
n KeHHoHa): cxema peanu3aluy, TeOopeTHYecKas OleHKa A(PPEKTUBHOCTH, BBHIYHCIUTEIIbHBIE
AKCIEPUMEHTHI.

CkamsipHO€ TIpOM3BEICHUE BEKTOPOB. [700anbHBIE W JIOKAIbHBIC JAHHBIE ITOTOKOB.
Kputnueckue cexkunu AocTymna K pa3aensieMblM JaHHbIM. CHHXPOHU3AIIHSL.

YMHOXKEeHHe ~ MaTpull  (BapuaHTbl  paclapajyIe/IiBaHMsI  BJIOXKEHHBIX  IIMKIIOB,
CaMOCTOSTEIILHOE 3aaHKe 3).

[TapannensHasi COpTUPOBKA: aITOPUTMbI TY3bIPHKOBOM COPTUPOBKH, cOpTHpoBKH [llemna
1 OBICTPOI COPTUPOBKH (BBITIOJHEHUE 3a/IaHUSI TT0J] PYKOBOJICTBOM TIPETIOIaBATEIs ).

3amaun 00paboTku rpadoB: MOCTPOCHHUE MUHUMAIILHOTO OXBATHIBAIOIIETO JEPEBa, MOUCK
KpaT4yalInx myTeu.

3ayeTHO-3K3aMeHAINMOHHbIE MATEPHUAJIbI ISl IPOMEKYTOYHOM aTTecTaluM (3a4er)
1-1i cemecmp
Jnist oJTydeHus: HeOOXOJMMON CyMMBI 0aylIOB HEOOXOJMMO PEUIMTh MHIMBHyaTbHbIC
3aJJaHUs 110 CIICAYIONIMM TeMaM (711 K&KJ0H TeMbl yKa3aHO KOJMYECTBO OAJUIOB 3a 3a/1aHHE):
OyHKIUH aareOpsl JOTMKH, YCIOBHBIN onepartop. (15 6amios)
Crucku. (15 6amioB)
IMocnenoBarensHocTH. (15 6asI0B)
®dyuknuu u pexypenst. (15 6amios)
Maccussl. (15 6aioB)
Coptuposku. (20 6asm1oB)

ocourwhE

2-1 cemecmp
JIns monydeHus: HEOOXOMMOM CyMMBI OaJJIOB HEOOXOJMMO PEIINTh WHIUBHIyalbHbBIC
3a7aHusl 10 CIEAYIOLIMM TeMaM (JUIsl KayKI0H TEeMBI yKa3aHO KOJIMYECTBO OaJLIOB 3a 3aJaHue):
Pa6ora co crpokamu. (15 6amnoB)
O6paboTka 3ampocoB st TekcToB (15 6anoB)
Co3manue coOCTBeHHBIX MOy e, (20 6amioB)
®aiinel. (15 6ansoB)
bubnmorexa Matplotlib. ®@ynkium onHoit nepemenHou. (15 6amios)
bubmorexa Matplotlib. ®ynkiuu aByx nepemenssix. (15 6amios)
3-1 cemecmp
JIns monydeHus: HEOOXOJMMOM CyMMBI OaJIJIOB HEOOXOJUMO PEIINTh WHIHBHIYyaJbHBIC
3a7aHusl 10 CIICAYIOLUIMM TeMaM (VIS KaXKI0H TEeMbI yKa3aHO KOJIMUECTBO OaJUIOB 3a 33/1aHKe):

curwhdE



MarpudHbie ¥ BeKTOpHbIe oneparuu. (20 6aymuios)
Pabota ¢ BpemennbiMu psiiamu (15 GasioB)
O06paboTtka nzoopakenuii u Tekcra (20 6auoB)
Pab6ora ¢ narapperimamu. (20 6ayioB)
Busyanu3zaius nanabeix. (15 6amioB)
4-u cemecmp
Jnsi mosydeHHs 3adeTa HEOOXOIUMO TOATOTOBHTH 2 WHAWBUIYAIBHBIX MPOEKTa C
HCII0JIb30BAHUEM BCEX OCHOBHBIX BO3MOXKHOCTEN 00BEKTHO-OPUEHTHPOBAHHOTO
nporpammupoBanust (45 6aJIoB 3a MOJHOCTHIO TOTOBBIN MPOEKT).
5-u cemecmp
Jist mosrydeHHs 3adeTa HEOOXOIUMO TIOATOTOBUTH 2 HWHIUBUAYAJIbHBIX IIPOEKTA C
UCII0JIb30BAHUEM MapaUICIbHBIX BEIYMCICHUH (45 0aJIOB 3a MOJIHOCTHIO TOTOBBIN MPOEKT).
6-1u cemecmp
Jnst mosydeHHs 3adeTa HEOOXOIUMO TOATOTOBUTh 2 WHIUBUAYAIbHBIX TIPOCKTA C
UCIIOJIb30BAHUEM PACTIPE/ICIICHHBIX BhIYHCIICHHH (45 0aJIOB 3@ MOJTHOCTHIO FTOTOBBIHA MPOEKT).

arowppE

Kpurtepuu onenuBanus pe3yibTaToB 00yueHust
Kpumepuu oyenusanus no 3auemy:

3aueTpl MO0 UCHHIUIMHE TIPECIeAYIOT IeNb OLIEHUTh padoTy CTyAeHTa 3a Kypc,
MOJTydeHUE TEOPETHYECKUX M TMPAKTHUYECKHX 3HAHWH, WX TPOYHOCTh, PA3BUTHE TBOPUYECKOTO
MBIIIUICHUS, TPHOOPETEHHWE HABBHIKOB CAMOCTOSITENFHONH paboThl, YMEHHE TPUMEHSTH
MOJTy9YCHHBIC 3HAHUS JUTSI PEIISHHSI TPAKTUIECKHUX 3a/1a4.

OrneHrBaHWE YPOBHSI OCBOCHHS TUCIMIUTMHBI OCHOBBIBAETCS HA KAYECTBE BBIMIOJTHEHUS
CTYICHTOM 3aJiad 3a CEMECTp, MHIMBHIYaTbHOTO 3aJaHusl / MPOCKTa W OTBETOB HA BOIPOCHI
3a4era. 3a peleHue KaxJa0ro HHANBHIYAIBHOTO 3aJaHHs JaeTCs KOJMUYECTBO OAIOB, YKa3aHHOE
B pazzene «3aueTHO-3K3aMECHAIMOHHBIC MaTepHaiIbl Ul TPOMEKYTOUHOW aTTeCTaluu (3a4eT).
Ecmu cTymeHT mpemocTaBisieT MpOrpaMMy, KOTOpas HMMEET HENOYEThl, TO €CTh MPOXOIUT
OOJBIIMHCTBO TECTOB, HO HE BCE, TO CHUMAaeTcs oT 1 1o 5 6amnos.

«3auteHo»: ctyneHT Habpan 80 OamnoB W OoJiee; CTYIEHT BJIAJICET TECOPETUUYECCKHUMHU
3HAHUSIMH 110 JaHHOMY pa3ziely W PeUldsl BCe WHIUBUAYaJIbHBIC 3a7a4ll M HHIMBUIyaJbHbBIC
3aJJaHuUS.

«HE 3aYTCHO»: CTyIeHT HaOpan meHee 80 OayioB; Marepwal HE YCBOCH HIIM YCBOCH
YaCTUYHO.

Kpome Toro, 3a 0TBETHI Ha BOIIPOCHI Ha 3aueTe aaercs 1o 20 6amios.

0 OayyIoB: HEMOHMMAHUE CYIIHOCTH HM3JIaraéMbIX BOIPOCOB, TPYObIC ONIMOKH B OTBETE,
HEYBEPECHHBIC U HETOUHBIC OTBETHI HA JIOTIOJHUTEIBHBIC BOIIPOCHI.

0-10 GayioB: 3HAHME M TIOHUMAaHHE OCHOBHBIX BOIPOCOB MPOrPaMMbl, CTYACHT yKazal
HaIpaBJICHUE PEIICHHUsS WHIUBUAYaIbHOW 3a/laud; YaCTUYHO OTBETHJ Ha JIBa BOIpPOCA HIIU
JOCTATOYHO IMOJIHO OTBETHJI XOTS ObI HA OJIMH BOIIPOC.

11-15 GamioB: TBEpIBIC U TOCTATOYHO TOJHBIC 3HAHHSI BCETO MPOrPaMMHOIO MaTepuaia,
nocieoBaTebHble, MpPaBUIbHbIE, KOHKPETHbIE OTBETHl HA IMOCTABJICHHBIE BOIPOCHI TMPHU
cBOOOJTHOM pearMpoBaHHUU Ha 3aME€UYaHMs M0 OTAEIbHBIM BOIIPOCAM; JOCTATOYHO MOJHO OTBETHI
Ha JIBa BOIIpoca.

16-20 GannoB: riyOoKMe HCUEpIBIBAIONIME 3HAHUS BCEro NMPOrpaMMHOIO MarepHala,
JIOTMYECKH TOCIIeI0BATENbHbIE, TIOJIHbIE, TPAMMaTUYECKU MTPABUIIbHBIE M KOHKPETHBIE OTBETHI Ha
BOIIPOCHI.

OneHouHbIE CpeACTBA Ui HMHBAIUAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX MHIMBUAYAIBHBIX MCUXO0(U3NIECKUX OCOOCHHOCTEH.

— IpY He0OXO0AMMOCTH MHBAJIMJIAM U JIMLIAM C OTPAHUYEHHBIMU BO3MO>KHOCTSIMU 3/I0POBbsI
MIPEJOCTABIISIETCS OTIOHUTENILHOE BpeMsl ISl IOJrOTOBKU OTBETA HA HK3aMEHE;



— IIPH IPOBEACHUH IPOIIETYPhl OLICHUBAHUS PE3YIHTATOB 0OYUSHHSI HHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI IPEIYyCMATPUBACTCS HUCIIOJIB30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C MX MHIUBUIYaIbHBIMU 0COOCHHOCTSIMH;

— IIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAaHMYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS
U UHBAIKMIOB IMpolelypa OLEHHBAHHUA pE3yIbTaTOB OOY4YEHUS 1O JUCHHUIUIMHE MOXKET
IIPOBOJUTHCS] B HECKOJIBKO 3TAIOB.

[Ipouienypa oneHUBaHUsI PE3yJIbTAaTOB OOYUCHHS WHBAIHMIOB U JIMI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMU 3JIOpPOBbSl 10 JUCLUIUIMHE (MOIYNII0) HpeaycMaTpUBaeT IpeAOoCTaBICHHUE
uHpopmManui B (Qopmax, aganTUPOBAHHBIX K OTPAaHUYEHHUSIM HX 3J0POBbS M BOCHPHUSTHS
nHGOpMAITHH:

JUi1st U1 ¢ HAapYIICHUSIMU 3PCHUS:

— B Ie4aTHOU (popMe yBETMUEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO IOKYMEHTA.

JInst man ¢ HapyUIeHUsIMU CITyXa:

— B mIeyaTHou popme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JUig nu11 ¢ HapyIIeHUsIMU OTIOPHO-/ABUTaTENILHOTO armapara:

— B Ie4aTHou popme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
00yJaronuxcs.

5. [lepeyenn yueOHOI auTEpPaTYpbl, HHPOPMAIHOHHBIX PECYPCOB M TEXHOJIOT Mii

5.1. YueOHasi iuTeparypa

1. Okymnos, C. M. [IporpammupoBanue B anropur™ax: yaeonoe mocodue / C. M. OKyJ10B.
— 7-e u3n. — Mocksa: Jlaboparopus 3Hanui, 2021. — 386 ¢. — ISBN 978-5-93208-521-9. —
Texct: onextponnwrid //  JlaHb:  snekTpoHHO-OMOMmMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/172252

2. Oxkynos, C. M. AiroputMbl 00paboTku cTpok: yueonoe mocobue / C. M. OkysoB. — 4-
e m31. — Mocksa: JIaboparopus 3Hanuit, 2020. — 258 c. — ISBN 978-5-00101-658-8. — Tekcr:
AIEKTPOHHBIN /l Jlanb: AJIEKTPOHHO-OMOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/135553

3. ®enopos, . FO. IlporpammupoBanne Ha sS3bIKE€ BBICOKOTO ypoBHs Python: yueGHOe
nocobue st By3oB / [[. FO. denopoB. — 3-¢ m3x., mepepad. u mon. — Mocksa: M3narenscTBo
Opaiit, 2021. — 210 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-14638-7. — Tekcr:
anextponHsbid // DbC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/478098

4. 3pixoB, C. B. IIporpammupoBanne. OyHKIIMOHAIBHBIN MOAXO0A: YUeOHUK U MPAKTUKYM
g By30B / C. B. 3bikoB. — MockBa: UznarensctBo FOpaiit, 2021. — 164 c¢. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-00844-9. — Tekct: snextponnslii / DbC KOpaiit [caiit]. —
URL: https://urait.ru/bcode/470387

5. 3sikoB, C. B. IIporpammupoBanue. O0beKTHO-OPUECHTHUPOBAHHBIN MOAXOA: YIEOHUK U
npaktukym ais By3oB / C. B. 3sikoB. — Mocksa: M3sparensctBo FOpaiit, 2021. — 155 ¢. —
(Bricmiee o6pazoBanue). — ISBN 978-5-534-00850-0. — Tekcr: snextponHsiii / IBC IOpaiit
[caiit]. — URL: https://urait.ru/bcode/470281

5.2. Ilepuoanyeckast JuTepaTypa

5.3. MHTepHeT-pecypchl, B TOM YHCJIe COBPpeMeHHbIe npodeccuoHalbHbIe 0a3bl
AAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIC CHCTEMbI
JIeKTPOHHO-0n01noTeunbie cucrembl (ABC):


https://e.lanbook.com/book/172252
https://e.lanbook.com/book/135553
https://urait.ru/bcode/478098
https://urait.ru/bcode/470387
https://urait.ru/bcode/470281

1. OBC «FOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWHy www.biblioclub.ru
3. OBC «JIAHDb» https://e.lanbook.com

IIpodeccuonaiibubie 6a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

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

Hayunast anextponnas 6ubnuorexa (HOB) http://www.elibrary.ru/

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

Yuuepcuterckas nHpopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru

NoaprwhE

HNudopManuoHHble CIPABOYHbIE CHCTEMBI:
1. KoncynbranT [Inroc - cipaBodHas mpaBoBas cucTeMa (JIOCTYI 110 JIOKATBHOM CeTH ¢
KOMITBIOTEPOB OMOJINOTEKH)

Pecypchl cBOGOIHOTO H0CTYNA:
1. KwubGepJlenunka (http://cyberleninka.ru/);
2. Kypcsi Benymmux By30B Poccun" http://www.openedu.ru/;
3. Hndopmanunonnas cucrema "Eannoe okHO gocTyna kK 00pa3oBaTesIbHBIM pecypcam”
http://window.edu.ru/;
4. OwunaitH-Kypchl U cepTU(HUKATHI OT BEIyIIUX By30B Mupa https://ru.coursera.org/.

CoOcTBeHHbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(OPMAIMOHHBIE PeCYPChI

KyoI'Vy:

1. Cpena MoayinbpHOTO AuHaMHYEcKoro o0yuenus http://moodle.kubsu.ru

2. ba3za yueOHBIX M1aHOB, Y4EOHO-METOINYECKUX KOMILIEKCOB, ITyOJUKAIi 1 KOHpe-
pennuii http://mschool.kubsu.ru/

3. bubnuorexa nHPpOPMAIMOHHBIX peCcypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30oBa-
TeIbHBIX TexHoyorui hitp://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB nokymenToB Kyol'Y http://docspace.kubsu.ru/

5. DnexTpoHHbIe 00pa3oBaTENbHbBIE pecypchl Kadeapbl HHPOPMAIMOHHBIX CUCTEM H TEX-
Hojoruii B oOpa3zoBanun KyOI'Y m HayuHo-meroamueckoro sxypHana "[IIKOJIBHBIE I'O/IbI"
http://icdau.kubsu.ru/

6. MeToanueckne yKazaHusi 1Jisi 00y4aomuXxcsl 0 0CBOEHUIO TUCHUILINHBI (MOIYJIsT)

— Obwue pekomeHOayuU O CamoCcmosmenbHol pabome 00Y4aAOUUXCAL.

Camocmosmenvuas paboma 00y4aAOWUXCA  GBLINOJHAEMCS NO  3A0AHUI0 U HpU
MEMOOUYECKOM PYKOBOOCMBe Npenodasamenis, HO 0Oe3 e20 HenoCpeoCmEeHHO20 YUaACuUsL.
Camocmosmenvras paboma noopasoensiemcs Ha camoCmosmenbHyilo pabomy Ha ayOUmopHbLX
3aHAMUAX U HA 6HeayOUmopHylo camocmosmenvhylo pabomy. CamocmosmenvHas paboma
o00yuawuxcs eKIOYaAem KAk HOJHOCMbIO CAMOCMOSMENIbHOE O0CBOCHUE OMOCIbHBIX MmeM
(pazoenos) oucyuniuHvl, mMax u NpPopabomxy mem (pasoenos), o0ceaAUBAEMbIX 60 BpPeMs
ayoumopHou pabomwsl. Bo epems camocmosmenvhotl pabomel obOyuaowuecs dumarom u
KOHCNEeKMUpYylom Y4eOHyio, HAYYHYIO U CHPABOYHYIO JIUMEPAMypy, GbINOJIHAIOM 3A0aHUs,
HAanpaeieHHvle HA 3aKpenieHue 3HAHUL U OmpabomKy YMEHUll U HABbIKOG, 20MOGIMCS K
meKyujemy u npoMenHCymoyHoMy KOHMPOO NO OUCYUNTIUHE.

Opeanuzayus ~ camocmosmenvHoOU  pabomvl — 00VUAIOWUXCA — pe2laMeHmMUpyemcs
HOPMAMUBHBLIMU ~ OOKYMEHMAMU, Y4eOHO-Memooudeckol aumepamypou U 91eKmpOoHHbIMU
00pazo8amenbHbIMU Pecypcami, KI04AsA:


https://urait.ru/
http://www.biblioclub.ru/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.openedu.ru/
http://window.edu.ru/
https://ru.coursera.org/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

Ilopadok opeanuzayuu u ocywecmsieHus 00paz08amenbHoU O0essmeIbHOCmU  No
00paA306aMeENbHLIM  NPOSPAMMAM  B8bICULE20 00pA306aHUs — HpPOSpAMMAM bakaiagpuama,
npocpamMmMam  Cneyuarumema, NPOSPAMMAM — MA2UCmpamypvl  (VMeepicoeH  Npuka3zom
Munucmepcmaa oopazosanus u nayku Poccutickou @edepayuu om S anpens 2017 2o0a Ne301).

Tucomo Munucmepcmesa oopaszosanus Poccuiickoi @edepayuu Nel4-55-996un/15 om 27
Hos6pa 2002 2. "O6 akmusuzayuu camocmosmenbHol pabomvl CmyOeHmo8 GblCUUUX YUeOHbIX
3a6edenunt”.

Tonooxcenue o camocmosimenvHou pabome cmyoeHmos (ymeeparcoeHo npukazom Ne 272
Kyol'Y om 03 mapma 2016 2.).

B ocBoenun AUCHUIUIMHBI MHBAJIMJAMH W JIMOaMHW C OIPpaHUYCHHBIMU BO3MOXKXHOCTAMU
310pOBbsl OOJIBIIIOE 3HAYEHHE HMMEET WHIMBHAyaJbHas ydeOHass paboTa (KOHCYJIbTallUM) —
JIONOJIHUTEIBHOE Pa3bsICHEHUE YUeOHOr0 MaTepHana.

I/IHILI/IBI/II[yaJ'IBHBIC KOHCYJIbTAllUKM 110 HTOpPCAMETY ABJIAIOTCA  BaXXHBIM (1)aKTOpOM,
CHOCO6CTBYIOHII/IM HHIUWBUAYyAJIU3allun 06y‘~I€HI/I$I " YCTAHOBJICHHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MCXKIAY MNOpEroaaBaTrCiicM U O6yanOHIHMC$I HHBAJIMJIOM MWK JHMOOM C OrpaHUu4YCHHBIMU
BO3MOXHOCTAMM 3J0POBbAI.

7. MaTepuajibHO-TeXHUYECKOe oDecreyeHue Mo TUCHUIINHE (MOTYJIIO)

HaunmenoBanue CIICIIMAJIBHBIX OCHaHLeHHOCTb CIICIHAJIbHBIX Hepequb JIMIOCH3UOHHOI'O
MIOMELEHUM MIOMELLEHUI MPOrpaMMHOT0 00eCTIey eHUS
VueGHbie ayITUTOPUH s | MeGenb: yueOHast Mmebenn Microsoft Windows
IPOBE/ICHUSI 3aHATHH JIEKI[IOHHOIO . . .
. Texuuueckue cpencra odydenus: | Microsoft Office Professional Plus
3KpaH, IPOEKTOP, KOMIIbIOTEP
VYueOHble ayIUTOPUHU g | MeGens: yueOHast Mebenb
IIPOBEACHUS 3aHATHI

CEMUHAPCKOr0 THIA, TPYMIIOBBIX U
WHIUBUIYalIbHBIX  KOHCYJIbTallUi,
TEKYILETO KOHTPOJIS u
MIPOMEXYTOUHOM aTTecTallui

Jis  caMmocTosITeNnpHOM  paboThl  OOy4arOmIMXCS  MPEJyCMOTPEHbI  MOMEIIEHHS,
YKOMILIEKTOBAHHBIE CIEIHAIM3UPOBAHHON MeOebl0, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOW C
BO3MOXHOCTBIO MOJKIIOUeHUs K ceTu «MHTepHeT» U obecreueHueM JOCTyNa B 3JIEKTPOHHYIO
nH(OPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

HaumeHnoBaHue noMelneHuit ais OCHAIIIEHHOCTD MOMEIEHN TS [lepeueHp NULIEH3UOHHOTO
CaMOCTOSITETIFHON PabOTHI CaMOCTOSITENTFHON paOOTHI IPOrpaMMHOT0 00€CTIEYCHNUS
00yJarommxcs o0yJarommxcs

IToMernenne OISl CaMOCTOSTEIbHON | Mebens: yueOHas mebenb
paboTel o0yJaromxcst (AUTaTbHBINA

. Kommekr CHeIHaTN3UPOBAaHHON
3an HayuHoit GHOITHOTEKH) 1 P

mebenu: KOMIIBIOTEPHBIC CTOJIBI

O6opynoBaHre: KOMIBIOTEPHAST TEXHUKA
C TOAKIIIOYEHHEM K HMH(OpManOHHO-
KOMMYHHUKaIMOHHOH cetn «VHTepHeT» 1
JOCTYIIOM B 3JEKTPOHHYIO
rH(pOpMaNOHHO-00pa30BaTENbHYIO
cpeny 00pa30BaTENbHON OpraHH3alINy,
BeO-KaMepsl, KOMM YHHKAIIHOHHOE




o0opyoBaHUe, o0ecIieunBaroIee
JOCTY K CETH HHTEpHeT (TPOBOTHOE
COCJIMHCHHUE u OecrpoBoaHOE
coequHenue 1o Texuonoruu Wi-Fi)

[Nomerenne A1 CaMOCTOSATENBHOM
pabotsl oOyyaronmxcs (ayn. )

Meo6enb: yueOHas MeOeITh

Kommekr CHEeIMaTU3UPOBAHHON
MeOeH: KOMITBIOTEPHBIC CTOJBI

O0opynoBaHue: KOMITBIOTEPHAsT TEXHUKA
C TMOAKIIIOYEHHEM K HMH(OpMaIrOHHO-
KOMMYHHKaIIMOHHO# cetn « lHTepHET» 1
JIOCTYIIOM B AIIEKTPOHHYIO
nH(pOpMaLMOHHO-00pa30BaTENBHYIO
cpeny o0Opa3oBaTeNbHOW OpraHM3ally,

BeO-KaMephl, KOMMYHHKAI[HOHHOE
00opyoBaHue, o0ecIeunBaroIIee
JIOCTYII K CETH MHTEPHET (IPOBOIHOE

COCJIMHCHHUE u OecrpoBoIHOE

coenuHenue o trexnojaorud Wi-Fi)
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