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1. ITacnopT ¢oHIA OLIEHOYHBIX CPEACTB

1.1. ObaacTh NpUMeHeHus!

@DOHJ OLEHOYHBIX CPEACTB I IMPOBEACHHHM TEKYIIEro KOHTPOJIS U MPOMENKYTOUHOMN
aTTecranuu oOydaromuxcs (nanee — GOH/T OIIEHOYHBIX CPEJICTB) MPEIHA3HAYCH ISl OICHUBAHUS
ypoBHsA ycBoeHUs ocBoeHus gucuumuiiHbl  OIl.14  [IpoekTHBI TpakTUKYyM OCHOBHOM
PO eCCHOHAIBHON 00pa30BaTEIbHOM IIPOrpPaMMbI CpeIHEro IPo(hecCHOHATLHOIO 00pa30BaHuUs
- IpOrpamMMbl TTOATOTOBKH CHEIUATUCTOB cpeanero 3BeHa (jmanee - [IIICC3) no cnenuaibHOCTH
09.02.07 MudopmanmoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHHE.

Hucuunmua OI1.14 [IpoeKkTHBIN NpaKTUKYM U3y4aeTcsl B TEUECHHE MSATU CEMECTPOB.

Cemectp dopMma aTTecTanumn
TPETUH -
YETBEPTHIN KontponbHas pabora
MATHIN DK3amMeH
IECTOU DK3amMeH
cebMON JnddepennrpoBaHHbIii 3a4eT

@DOH/T OIICHOYHBIX CPEJICTB IMO3BOJISET OIICHUBATH JOCTIKEHHE OOYJAIOIIUMUCS 0GIUX U
Npo¢ecCHOHAIBHBIX KOMIIETEHIIUIA:

Obuwue komnemeHyuu

Kon HaumeHnoBaHue 001X KOMIIeTeHM
OK 01 BeiOupare  crmocoObl  pemieHuss  3agady  Npo(ecCMOHAIBHOM — AEATeNbHOCTH,
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM
OK 02 Ocy1ecTBIsTh MOUCK, aHAJIU3 U UHTEPIPETAI0 HHPOpMAIH, HEOOXOIUMON JIs
BBINOJIHEHUS 3a/]1a4 IO EeCCHOHATBHON €A TEIIbHOCTH.
OK 04 PaGorate B KoJIeKTHBE U KOMaH 1€, 3 (HEKTUBHO B3aMMOJIEHCTBOBATh C KOJUIETaMH,

PYKOBOACTBOM, KIIMCHTAMHU.

OK 05 OcCy1ecTBIATh YCTHYIO U TUCbMEHHYI0O KOMMYHHUKAIMIO HA TOCYJapCTBEHHOM
A3bIKE C YU€TOM 0COOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 09 Hcnonp3oBath  MH(GOPMAIMOHHBIE  TEXHOJOTMH B MpodeccnoHanbHOU
JeSITeTIbHOCTH.
OK 10 [Tonb30BaTbes  MPO(ECCHOHATBPHOW JOKYMEHTAllMel Ha TOCYJapCTBEHHOM U

HWHOCTPAHHOM A3bIKaX

IIpogpeccuonanvuvie komnemenyuu:
[IK 5.4. IIpow3Boauth pa3pabOTKy mMomynell MHGOPMAIIMOHHOW CHUCTEMBI B COOTBETCTBHUHU C
TEXHUUYECKHUM 33JJaHUEM.
I[IK 8.1. PaspabaTteiBaTh IW3aH-KOHIENIIMA BEO-TPUIIOKEHUH B  COOTBETCTBHH  C
KOPIIOPaTUBHBIM CTHJIEM 3aKa34HKa.
[IK 8.2. ®opmupoBarh TpeOoBaHUS K JM3ailHy BEO-TIPUIIOKEHHI Ha OCHOBE aHaIu3a
peIMETHOM 001aCTH U LENIEBOM ayTUTOPUU.
[IK 8.3. OcymectBisaTh pa3pabOTKy au3aiiHa BeO-TIPUIIOKEHUS C YYE€TOM COBPEMEHHBIX
TEH/IEHIMI B 001acTH BeO-pa3paboOTKH.
I1K 9.2. Pa3zpabatsiBaTh BEO-NPUIOKEHUE B COOTBETCTBUM C TEXHUYECKUM 33/ TaHHEM.
[IK 9.3. PazpaOatbiBaTh uHTEpdeiic monb30BaTeNss BEO-TPUIOKEHUH B COOTBETCTBUU C
TEXHUUYECKUM 3aJJaHUEM.
[1IK 9.7. OcymecTBisTs cOOp CTaTUCTUYECKOM MH(pOpMaruu o pabore BeO-NPHIOKEHUH IS
aHanmn3a 3 PEeKTUBHOCTH €ro padoTHI.
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1K 9.8. OcymiecTBasTh ayauT 0€30MacHOCTH BEO-MIPUIIOKEHHUS B COOTBETCTBUH C PETIaMEHTaMU
110 6€3011aCHOCTH.

B pesynbrare usyuenust puctumianabl  OIL.14 TTpoekTHBIN MpakTUKyM 0Oydarouiuecs
JIOJKHBI:
ymembp:

- pa3pabaThIBaTh AJITOPUTMBI sl KOHKPETHBIX 3a/1a4.

-  paboraTh B cCpejie IPOrpaMMHUPOBaHHUS.

- €03/1aBaTh MPOrpPaMMy IO pa3pabOTaHHOMY aJITOPUTMY KaK OTIEIbHBIA MOJTYJIb;

- OCYILECTBJIATH Pa3pabOTKy KoJa MPOTPAMMHOTO MOAYJS Ha COBPEMEHHBIX SI3BIKAX
POTPaMMHUPOBAHUS;

- 0pOpMIISTH KOJ MPOrPaMMBbl B COOTBETCTBHH CO CTAHJAPTOM KOJAUPOBAHUSI.

- BBINOJHATH OTJIAJKY U TECTUPOBAHHE ITPOTPAMMbI Ha YPOBHE MOIYIIS;

- BBINOJIHATH POBEPKY, OTIAJKY KOJa MPOrPaMMBI.

3namo:

- OCHOBHBIE 3Tanbl pa3pabOTKH IPOrpaMMHOI0 0OecIIeUeHus;

-  OCHOBHbIE IPUHIMIIBI TEXHOJOTHUH CTPYKTYPHOIO M  OOBEKTHO-OPUEHTHPOBAHHOI'O
IIPOrPaMMHUPOBAHUS;

- cnocoObl ONTUMU3ALUH U IIPUEMbI peaKTOPHUHTa;

- OCHOBHBIE IPUHLIMIIBI OTJIAJKHA U TECTUPOBAHMSI IPOTPAMMHBIX ITPOIYKTOB;

- OCHOBHBIE JJIEMEHTBHl SI3bIKa, CTPYKTYpy MpOrpamMMmbl, OIIEpaTOpbl U  OIEPALUH,
YIPaBJISAOLIIE CTPYKTYPBI, CTPYKTYPBI JaHHBIX, (hailiibl, KJIacChl MaMATH.

- NOJIIpPOrpaMMbl, COCTaBIeHUE OUOIMOTEK MOANPOrpaMm

- OOBEKTHO-OPHEHTUPOBAHHYIO  MOJIlb  IPOrPAMMHUPOBAHMS, OCHOBHbBIE  IPUHIUIIBI
00BEKTHO-OPUEHTUPOBAHHOTO MPOrpPaMMHUPOBAaHUS Ha MpUMEpPE AITOPUTMUYECKOTO SI3bIKA:
MOHATHE KJIAcCOB U OOBEKTOB, MX CBONCTB M METOOB, MHKAINCYISAIMS U HOIUMopdusMa,
HACJIE0BAHMS U TIEPEOIPEIEIICHHUS.

1.2. Ilnanupyembie pe3yJibTaThl 0CBOEHUS KOMIETEHIH

B pesynbrate ocBoenuss mporpammbl guctuiuinHbl OIL.14 [IpoexTHBIN NpakTHKyM
YUUTBIBAIOTCS TIaHUpYeMble pe3ynbTaThl ocBoeHus oommx (OK) u mpodeccnonansubix (1K)
KOMIIETEHIINH:

Kon Copep:xxanue [lnanupyembie pe3yJbTaThl 0CBOCHHS KOMIIETeH Hi
KOMIIeTeH Ui KOMIIeTeHIIHH
OK 1. Bribupath criocoObl | YMeHusi: pacno3HaBaTh 3ajjady W/Wid 1poOieMy B
peleHus 3a1a4 | IpoeCCUOHATIBHOM /MM COLIMAJIbHOM  KOHTEKCTE;
MpoeCCHOHAIBHON | aHATM3UPOBATh 3a/1auy W/WJIA TPOOJIEMYy U BBIICIATH €8
NesITebHOCTH, COCTaBHBIE YACTH; ONPEAENATh ATAlbl PEeIICHHs 3a]auu;
IPUMEHUTEIBHO K | BBIBIATE W 3G(EeKTUBHO HUCKaTh HH()OpMaluio,
Pa3INYHBIM HEOO0XOAUMYIO JUIS PELICHHS 3aa4i 1/UITH IPOOJIEMbI;
KOHTEKCTaM COCTaBHUTH IUIAH JIEHCTBHUS; OIpPENEUTh HEOOXOIUMBIC
pecypesl;

BJIAACTH aKTya.HBHBIMI/I METOJaMN pa6OTLI B
npodeccnoHaTbHOM U CMEXHBIX cdepax; pearn3oBaTh
COCTABJIICHHBIA  IUIaH;  OLIEHMBaTb  pE3yJbTaT H
MOCJIC/ICTBUSI CBOMX JICMCTBUH (CaMOCTOSITEILHO HIIH C
TTOMOIIIHIO0 HACTABHUKA)

3HaHuA: AKTyaJIbHBIN npo¢eCcCUOHATIBHBIIHI u
COLMAJIbHBIA KOHTEKCT, B KOTOPOM NPUXOJIUTCS paboTaTh




5

Y KUTh; OCHOBHBIC MCTOUYHUKH MH(POPMAIIUU U PECYPCHI
JUIS peIIeHUs 3aaad U MpodiieM B MPOPeCCHOHATBHOM
H/WIIN COLIMAIbHOM KOHTEKCTE;

QJITOPUTMBI BBINIOJIHCHHUS pabOT B MPOo(ecCHOHATBHON U
CMEYKHBIX 001acTIX; METOIBI paboThI B
npoecCHOHAIBHOM M CMEXHBIX cdepax; CTPYKTYpY
IJTaHA JUTSl pEeHICHUS 3a/1a4; TIOPSA0K OIICHKH PE3yIhbTaToB
pelIeHus 3a/1a4 Mpo(ecCHOHAIBHON IeITeIbHOCTH

OK 2. Ocy1ecTBIsTH YMeHusi: onpeaenaTh 3a1a4n s TOMCcKa HH(popMaImmy;
IIOUCK, AaHalU3 U | ONpEeAensTh HEoO0XOAWMBbIE MCTOYHMKM HH(POpPMALUY;
UHTEPIPETAIHIO IUTAHUPOBATh ~ NPOLECC  IOWCKA;  CTPYKTYpUPOBATh
uHpopManuuy, nojyyaeMyro  MH(QOpMalMio;  BbLIENATH  HauOolee
HEOOXOIMMOW ISl | 3HAUUMOe B TepeuHe  HMH(OpMaIluH;  OIEHHUBATh
BBINOJIHEHUS 33714 | IPAKTHUECKYI0  3HAYUMOCTb  pE3yJbTaTOB  IOMCKa;
npodecCHOHATBHON | 0hOPMIIATH PE3YJIbTaThl TOMCKA
NeSITETbHOCTH. 3HaHUsI: HOMEHKJIATypa UH(OPMAIIMOHHBIX UCTOUHUKOB,

MPUMEHSEMBIX B TPOPECCHOHATBHON JIEATEIHHOCTH;
IIpUEMBbl  CTPYKTYpUpOBaHHs UHpopmauuu; Gopmat
oopmieHHs pe3yIbTaTOB MOUCKA HHPOPMAITUU

OK 4. Pabotatb B | YMeHHMsI: OpraHM30BbIBaTh paboOTy KOJJIEKTHBA MU
KOJIJICKTHBE U | KOMaH/bl; B3aMMOJICHCTBOBATh c KOJIJIETaMH,
KOMaH/e, PYKOBOJICTBOM, KJIMEHTaMHM B XOJ€ NpOoQecCHOHATBLHON
3P PEeKTHBHO JeSITeTbHOCTH
B3aUMOJICCTBOBATh | 3HAHMA: TICHXOJIOTUYECKHE OCHOBBI  JICATEILHOCTH
c KOJIJICTaMH, | KOJUICKTUBA, MCUXOJOTHYECKHE OCOOCHHOCTU JMYHOCTH;
PYKOBO/JICTBOM, OCHOBBI TIPOCKTHOM JESITETHHOCTH
KIIMCHTaMH.

OK'5. Ocy1ecTBisTh YMeHus1: TPaMOTHO M3J1araTb CBOU MBICIH U O(POPMIIATH
YCTHYIO U JOKYMEHThl 10 MNpo(ecCHOHAIbHOW TeMaTUKe Ha
MUCHMEHHYIO TOCYJJApCTBEHHOM SI3BIKE, MPOSBISTH TOJEPAHTHOCTH B
KOMMYHHKAIIMIO Ha | paboyeM KOJUIEKTHUBE
rOoCyJJapCTBEHHOM | 3HAHMSA: OCOOEHHOCTH COIMAIBHOTO M KYJIBTYPHOTO
A3BIKE C yUETOM KOHTEKCTa; TpaBwia O(QOpPMIIEHUS JIOKYMEHTOB H
ocoOeHHOCTeH MOCTPOEHHSI YCTHBIX COOOIIIEHHH.

COLIMAIBHOTO U
KYJIBTYpPHOTO
KOHTEKCTA.

OK 9. Hcnonb3oBath YMeHusl: TNpPUMEHATH CpelcTBa  HMHQPOPMAIIMOHHBIX
UH(POPMALIMOHHBIE | TEXHOJOTUN JJIs pellieHus Npo(ecCHOHANbHBIX 3a71ay;
TEXHOJIOTUH B | HCTIOJIF30BaTh COBPEMEHHOE MPOTPAMMHOE 00ECTICUCHHE
npodecCHOHaNbHON | 3HAHUSI: COBPEMEHHBIE CPEACTBA M YCTPOMCTBA
NeSITETTHHOCTH. nHPOpPMATH3ANNY;  TOPSAOK WX  MPUMEHEHHS |

nporpaMMHoOe  obecrieueHue B MPO(ecCHOHATBHOM
JeSITeTbHOCTH

OK 10 ITonb3oBaTbes Ymenus: IIOHUMATh o0 CMBICII YETKO

npoeCCHOHATHLHON | MPOU3HECEHHBIX BBICKA3BIBAHWI HAa W3BECTHBIC TEMBI

JOKyMEHTaluen Ha
rOCYJapCTBEHHOM U
UHOCTPAaHHOM
A3BIKAX

(mpodeccroHanbHble U OBITOBBIC), TOHUMATh TEKCTHI Ha
0a3oBbie TMpodeCcCHOHANBHBIE TEMBI; YYacTBOBaTh B
JUaliorax Ha 3HaKoMble oOmme W TpodecCHOHATbHBIC
TEMBI; CTPOHUTH MPOCTHIE BHICKA3bIBAaHHS O ceOe U O CBOCH
npodeccroHanbHOM NESITEIIbHOCTH; KpaTKo
000CHOBBIBATh U OOBSICHUTH CBOM JNEUCTBHS (TEKYIIHE U
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IUTAHUPYEMBIE); UCATh MPOCThIE CBSI3HBIE COOOILIEHHS Ha
3HaKOMbIE MWJIM HHTEpecylollue NpodeccuoHaNbHbIe
TEMBI

3HaHUs: TpaBWiIa MOCTPOCHHS NPOCTHIX M CIOKHBIX
MPEIIOKEHUN Ha MPo(ecCHOHATBHBIC TEMbl; OCHOBHBIC
o01eynoTpeOnTeIbHBIC TJIaroJibl (6pITOBAsS u
npodeccuoHabHAsT JIEKCUKA); JIGKCHUECKUH MUHUMYM,
OTHOCSAIIMICA K OINUCAHHIO TPEIMETOB, CPEICTB U
MIPOIIECCOB npodeccuoHaTbHON JESITEIIbHOCTH,
0COOEHHOCTH TIPOM3HOIICHUS; NPaBUIa YTCHHUS TEKCTOB
poecCHOHATLHON HAIIPABICHHOCTH

TIK 5 4. HpOI/I3BO JTUTH IIpakTHyeckuii oNbIT:
paspaGoTKy Pa3pabarpiBaTh TOKYMEHTALUIO MO SKCIUTyaTaluk MHOOPMAaLMOHHOM
. CHCTEMBL.
MonayJenu I o
. POBOIIUTH OLEHKY KayecTBa M HKOHOMHYECKOH 3 (PEeKTHBHOCTH
MHPOPMALINOHHOM UH(OPMALMOHHON CHCTEMBI B PAMKAX CBOEH KOMIETEHIIHHY.
CHUCTEMEI B MomuduuupoBaTh OTIEIbHBIC MOIYJIH HHPOPMALHOHHON CHCTEMBI.
COOTBETCTBHHU C Ymenus:
TeXHUYECKUM Hcnone30BaTh SI3BIKH CTPYKTYPHOTO, OOBEKTHO-OPHEHTUPOBAHHOTO
3aJaHHEM NPOrPaMMHPOBAHHS U SI3bIKA CLICHAPHEB JUIS CO3MaHMs He3aBHCUMBIX
TpOrpaMM.
Pemare mnpuknagHele BONPOCH NPOTPAMMHUPOBAHUS M SI3bIKA
CIIEHapHeB JJIs CO3JaHuUs IPOTPaMM.
[IpoektupoBath W  pa3padaTbiBaTh CUCTEMY IO  3aJaHHBIM
TpeOOBaHUIM U CHELUPHUKAIISIM.
PazpabarpiBaTh rpaduueckuii MHTEPHEHC MPUI0KEHHS.
Co3naBaTh HPOEKT MO pa3pabOTKe MPUIOKEHHS U (HOPMYIHPOBATH
€ro 3aJauM.
3HaHus:
HanyoHalbHOH W MEXIYHApOJHOW CHCTEMY CTaHAApTH3aLHU |
cepTUdUKaMM M CHCTEMY OOCCIeUeHUs] KadecTBa NPOIAYKLHUH,
METO/Ibl KOHTPOJISI Ka4eCTBa.
OOBEKTHO-OPUCHTHPOBAaHHOE NPOrPAMMHUPOBAHUE.
CrenupuKanuy si3blka MPOrpaMMHUPOBAHHS, NPUHLMUITEI CO3IAaHHS
rpadudeckoro moip3oBarenbekoro uaTepdetica (GUI).
BaxxHOCTh PacCMOTPEHUs BCEX BO3MOXKHBIX BAPHAHTOB M MOJYYEHUS
HaWJIy4IIero pelieH st Ha OCHOBE aHalli3a U MHTEPECOB KIIMEHTA.
@®aiiIoBOro BBOJA-BHIBO/A, CO3/IaHUSI CETEBOIO CEpBEpa U CETEBOrO
KJIMEHTA.
[Mnardpopmbl  anst  co3maHus, WUCIOJIHEHHS W yNPaBJCHUS
WH(POPMAIIMOHHONW CUCTEMOH.
K 8.1. Pa3pabarsiBaTh MpakTH4eckuii onbIT:

JTN3aNH-KOHIIEIIINH
BEO-TIPUIIOKECHHI B
COOTBETCTBUH C
KOPIOPATUBHBIM
CTHJIEM 3aKa34YHKa

PaspabaTriBaTh 3CKU3bI BEO-PUITIOKCHHS.

PaspabatriBaTh cxeMbl HHTEp(eiica BeO-PHI0KCHHUS.
PaspabaTriBaTh MPOTOTUN TU3aiiHA BEO-IIPHIIOKCHUS.

PaspabateiBaTh Ju3aifH BeO-TIPUIOKEHUH B COOTBETCTBHH CO
CTaHIapTaMH U TPeOOBAHUSIMH 3aKa34HKa.

Pa3pabateiBaTh WHTEpQEHC TOIB30BaTENS IS BEO-TIPUIOKEHUH C
HCIIOJIb30BAHUEM COBPEMEHHBIX CTAHIaPTOB.

Ymenus:

Co3maBaTh OW3aiiH C MPUMEHEHHWEM IPOMEXKYTOUYHBIX 3CKH30B,
MIPOTOTHUIIOB, TPEOOBAHNH K SPrOHOMHKE U TEXHHYECKON 3CTETHKE.
Y4uTHIBaTh CYLIECTBYIOLIME IIPABUIIA KOPIIOPATUBHOIO CTHJIS.
IIpunepxuBaTbcsi OPUTMHAIBHOM KOHLENLIMU Au3aiiHa NPOEKTa M
YJIy4IlaTh €r0 BU3YaJIbHYIO IIPUBIEKATEIbHOCTD.

Pa3pabareiBaTh mHTEp(eEiic moap3oBarens s BeO-TPUIOKEHUN C
HCI0JIb30BAHUEM COBPEMEHHBIX CTAHAAPTOB.

3Hanusa:
HopwmsI u nipaBuia BEIOOpa CTHIIMCTUYCCKUX PEIICHHN.
CriocoObI co3lTaHus 3CKH3a, CXeM UHTepderica U MPOTOTUIA AU3aiiHA
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II0 NIPEAOCTABIIAEMbIM HHCTPYKLMAM U ClIeLU(UKAIUIM.

[paBuna mommepxaHus (UPMEHHOTO CTHISL, OpeHZa M CTHIEBBIX
HWHCTPYKLIHH.

Cranmapt UIX - Ul &UXDesign.

WHcTpyMeHTHl Uit pa3paOOTKH 3CKU30B, CXeM MHTEp(EHcoB U
MIPOTOTHUIA AN3aiiHa BeO-NPHIOKEHHH.

TIK 8.2. q)OpMI/IpOBaTb IpakTHyeckuii oNbIT:
TpeGoBaHMs K ®dopmupoBaTh TpeOOBaHMS K ANW3aiiHy BEO-IPHIIOKESHUI.
. Ymenus:
JM3aiiHy BeO- B
- pIOUpaTh  HawboJee  MOAXOIsIIee JJsS  IIEJICBOrO  PHIHKA
IIPHIIO’KCHHH Ha JU3alHEPCKOE PELIEHUE.
OCHOBC aHaJIn3a Y4uTHIBaThH CYLIECTBYIOLINE IIPAaBUIIa KOPIIOPATUBHOIO CTUJIS.
npe TIMETHOU AHanu3upoBaTh LEJIEBOM PBIHOK M MPOABUraTh IMPOIYKLMUIO,
00JIaCTH U LIeJIeBO | HCTIOTB3Ys I3aitH BeO-TIPIUIOKCHHH.
OCyIIeCTBIAT aHAJH3 MMPEIMETHON 00IaCTH U IENIEBOH ayJUTOPHUH.
ayAuTOpUHU
3HaHus:
Hopwmsr 1 mpaBwia BEIOOpa CTHIIHCTHYECKUX PEIICHUH.
Bompockl,  cBA3aHHBIE ¢ KOTHUTUBHBIMH,  COLIMAJbHBIMU,
KYJIbTYPHBIMHU, TE€XHOJOTHYECKUMU M IKOHOMHUYECKHUMH YCIOBHSIMH
pyu pa3paboTke au3aiiHa.
T'ocynapcTBeHHBIC CTaHAAPTHI U TPeOOBaHMS K pa3paboTKe au3aiiHa
BeO-TIPUIIOKEHUH.
Cranmapt UIX - Ul &UXDesign.
CoBpeMeHHbIE TEHICHIIUH IU3aiiHa.
OrpaHn4eHns, HaKIaAbIBaCMble MOOWIBHBIMH YyCTPOHCTBAMH U
pa3penIeHAsIMH SKPAHOB P MPOCMOTPE BEO-TIPHIIOKCHAH.
IIK 8.3. Ocy11ecTBIATh IIpakTuyecknii onpIT:
pa3paGoTKy Pa3spabateiBaTh Tpadmdeckue MakeThl i BeO-TIPHUIOKEHUH ¢
. HCIIOJIb30BAHUEM COBPEMEHHBIX CTaHIAPTOB.
nu3aiiHa BeO- C 5 6
0371aBaTh, UCIIOJIb30BATh U ONTUMHU3UPOBATH M300paXKEHUS IS BE
HPUIIOKCHUA C — IPUJIOKEHUM.
y4€TOM Ymenus:
COBPEMEHHBIX Co31aBath, HCIOJL30BaTh U ONTUMHU3UPOBATH U300paXKEHUsI s BEO-
TEHICHIWI B MIPUIIOKEHUH.
Co31aBaTh «OT3BIBYMBBINY IH3aiH, 0TOOpa)KaeMbIii KOPPEKTHO Ha
obmnactu BeO- y
Pa3UYHBIX YCTPOMCTBAX U MPHU Pa3HBIX Pa3pelIeHUsX.
pa3padoTKu Hcnosp30Bath crieiuaibHble rpauIecKue peaakToOphbI.
WuTerpupoBaTh B TOTOBBIH TU3aMH-IPOEKT HOBBIC TpaduyecKue
QJIEMEHTEHI, He HapyIas o0miel KOHIEIIIHH.
3uanus:
CoBpeMeHHBIC METOAMKH pa3padoTKu rpaduaeckoro nHTepdetica.
TpeOGoBaHUS 1 HOPMBI ITOATOTOBKH M UCIOIB30BaHU H300paKeHUH B
cetu HTEpHET.
[TpuHIMIEI 1 METOABI afanTanuy rpaduku 111 Be6-npunoskeHui.
OrpaHuveHus, HaKJaJplBaeMble MOOWJIBHBIMHA YCTPOUCTBAMH |
paspenieHns MU YKPaHOB MPH MPocMoTpe Beb-nmpuioxxeHuni.
1K 9.2. Ocy1iecTBISITh IIpakTHYeCKUi ONBIT:
M3MEpEeHHS BrIMOMHATE BEPCTKY CTPaHUIL BEO-TPUITOKESHHIM.
Komuposath Ha si3pIKax BeO-TIpOrpaMMUPOBAHUSI.
OKCILTyaTaltHOHHBIX Pa3pabaTsiBaTh 0a3bl JaHHBIX.
XapaKTCPUCTHUK Hcnonp30BaTh CIENUANbHEIE TOTOBBIE TEXHHYECKHE PEIIECHHS IIPH
OporpaMMHOI0O pa3paboTke BeO-TIPHITOKEHUIA.
o0ecrieueHust BrImonHATE pa3paboTKy W NPOCKTHPOBAaHHE WH(MOPMAIIMOHHBIX
KOMITbIOTEPHBIX CHCTCM.
cHeTeM Ymenus:

Pa3pabareiBaTh MpOrpaMMHBIA KO/ KIMEHTCKOM M CepBEPHON YacTH
BEO-IIPHIIOKCHU.

Hcnonb30BaTh S3bIK Pa3METKH CTPAHHUI] BEO-TTPUIIOKEHUSI.
OdopmiATh KOA MHPOrpaMMbl B COOTBETCTBUH CO CTaHIapTOM
KOAMPOBAHMUSL.

Hcmonb30BaTh 00BEKTHBIE MOICITH BEO-TIPHIIOKEHII 1 Opay3epa.
Hcnonb30Bath OTKpBITEIE OMOIHOTEKH (framework).
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Hcnonp3oBaTh BBIOpaHHYIO Cpely IPOTPaMMHPOBAHHS U CPEACTBA
CHCTEMBI yIIpaBJIeHNA 0a3aMH JaHHbIX.

OcCymiecTBIAT, B3aUMOJCHCTBHE KIMEHTCKONH W CepBEpHOIl yacTeit
BEO-TIPUIIOKEHUH.

Pa3pabarbiBaTh M NPOSKTUPOBATH HHPOPMAIIMOHHBIE CUCTEMBI

3uanus:

SI3BIKM IPOTPaMMHUPOBAHUS U PA3METKH ISl pa3pabOTKH KITMEHTCKOM
U CEPBEPHON YaCTH BEO-TPHIIOKCHHIA.

[MpuHouner  paboThl  OOBEKTHOM MOJENU BeO-IPUIIOKEHUH U
Opay3epa.

OCHOBBI TEXHOJIOTHH KINEHT-CEPBED.

OcobenHocTH 0TOOpaKeHUST BEO-TIPUIIOKEHUH B pa3Mepax pabouero
MIPOCTPAHCTBA YCTPOICTB.

Ocobennoctu oToOpakeHus 3ueMeHToB NP B paznudabIX Opay3epax.
OcobeHHOCTH BBIOPaHHOW CpeIpl NMPOTPAMMHPOBAHUS U CHCTEMEI
ynpasieHus 0a3aMy TaHHBIX.

I1K 9.3. Breimonnsate padbotel | Hpakruyeckuii onpir:
110 Moxu(UKALIHI PazpabareiBaTh MHTEPQEIC TOTB30BATEIIS.
Pa3pabarpiBaTh aHUMALMOHHBIE P EKTHI.
OTACJIBbHBIX
Ymenus:
KOMIIOHCHT Pa3zpabarpiBaTh NpOrpaMMHBI  KOJ  KIMEHTCKOW 4acTh BeO-
OpOrpaMMHOI0O IIPUIIOKCHUH.
o0OecreyeHus B OdopMiiATh KO MPOTPaMMBI B COOTBETCTBHHM CO CTaHAapTOM
COOTBETCTBHHU C KOUPOBAHHA.
Hcnonp3oBaTh 00BbEKTHBIE MOJIETH BEO-TIPHIIOKEHUH U Opay3epa.
NOTPEOHOCTIMU Paspab 6 N
a3pabaThIBaTh aHUMALMIO IJISI BEO-TIPMIIOKEHUH IJIS1 MOBBIIICHUS
3aKa3vHKa €ro JOCTYITHOCTH M BU3yalbHOH mpuBiekaTenbHocTH (Canvas).
3nanus:
SI3BIKM IPOTPAMMHUPOBAHHS U PA3METKH IS pa3pabOTKH KIMEHTCKOM
YacTH BEO-TIPUII0KEHHH.
[MpuHuMOBl  paboThl OOBEKTHOW MOJENU BeO-IPUIIOKEHUI U
Opaysepa.
Texnonoruu a5 pa3pabOTKU aHUMAIUH.
Crnoco0Obl MaHUIYJISLUH DJIEMEHTaMH CTPAHHUIIBI BEO-ITPUIIOKEHNSI.
Buapl aHuManmu u crocoObl €€ NPUMEHEHHUSI.
11K 9.7. Ocy1ecTBIsTh IIpakTHyecknii onpIT:
c6op Peann30BbIBaTh MEPONPHUSTHS 110 MIPOJBIKEHUIO BEO-TIPUIOKEHHUH B
. cetu MHTEpHET.
CTaTUCTHYCCKOHU
CobupaTte W TpeIBapUTENFHO aHAIN3UPOBATH CTATHCTHUYECKYIO
HH(pOpMALIH O UH(OPMALMIO 0 PabOTe BEO-TIPUIOKEHHIA.
pabote BeO- VMenus:
MIPUIOKEHUHN IS [MoaxmoyaTs M HAaCTpaWBaTh CHCTEMBI MOHHUTOpWHra paboThl BeO-
aHaIN3a TIPWIIOKEHNH 1 cOOpa CTATHCTHKH €TO MCIIOIb30BaHHS.
CocTaBisITh OTYET 110 OCHOBHBIM ITOKA3aTelsiM HCIIOJIb30BaHus Beo-
3¢ (HEKTUBHOCTH L 9
MIPUIIOKEHNH (PEHTHHT, MCTOYHMKU U TOBEJCHHE I0Jb30BaTelIeH,
ero paboThl KOHBEPCHS U JIp.).
3HaHus:
OCHOBHBIE TIOKa3aTeNIN NCIOIB30BaHUSA BeO-puiioxkeHnit U Crioco0s!
UX aHaNn3a.
Buas! 1 MeTOIBI pacueTa HHAEKCOB IUTUPYEMOCTH BeO-pritosxeHui
(THULL, BUILD).
TIK 9.8. OCYU.ICCTBHHTB IIpakTHyeckuii oNpIT:
ayIuT ObecnieunBaTh O€30MaCHYIO U OecriepeOorHY0 padoTy.

0€30I1aCHOCTH BEO-
HpI/IHO)KeHI/ISI B
COOTBETCTBHUU C
periiaMeHTaMu 110
0€e301macHOCTH

Ymenus:

OcCyHIeCTBIAT ayAUT 0€30IIaCHOCTH BEO-TIPUIIOKEHUIH.
MomuduuupoBaTh  BEO-NPWIOKEHHE C  [ENBI0  BHEAPCHHS
MIPOTPaAMMHOTO KO IO 00SCIIEYCHUI0 0€30IaCHOCTH €r0 PadOTHL

3uanus:

Hcrounnku yrpo3 mHGOPMAIMOHHON 0€30MacCHOCTH W MEpPhl M0 HX
MIPEIOTBPALICHHUIO.

PermaMeHThI 1 METOJBI pa3pabOTKH 6€30MACHBIX BEO-TIPUITOKCHHIM.




1.3. Iloka3aTe/n OLIEHKHU Pe3yJIbTATOB 00y4eHUs

Pe3syabTaTsl HaumeHnoBanue
Conep:kanue 00y4eHus BHt KoHTpOISI OLICHOYHOI'0
AUCUMILIMHBI (OK, IIK) cpexnctBa/popma
KOHTPOJISA
3 cemecTp
Tema 1.1. OK 1, OK 2, OK Texymmun [IpoBepka BBIIOJIHEHUS
Ocuoest HTML, CSS 4, OK 5, OK 9, VHIUBHYal5HOTO
OK 10, IIK 54., 3a/IaHus.
IIK 8.1., 11K 8.2.,
IIK 8.3., IIK 9.2.,
IIK 9.3., 1IK 9.7.,
I1K 9.8.
Tema 1.2. OK 1, OK 2, OK Texymmun [IpoBepka BBIIOJIIHEHUS
KimenTckue TeXHOIOTHH. 4, OK 5, OK 9, VHIUBUAYAIBHOTO
BépcTka makera caiita. OK 10, TIK 5.4., 3aaHusl.
IIK 8.1., 11K 8.2.,
IIK 8.3., IIK 9.2.,
IIK 9.3., 1IK 9.7.,
ITK 9.8.
4 cemectp
Tema 2.1. ®perimBopk OK 1, OK 2, OK Texkymuii [IpoBepka BbIIOTHEHUS
Bootstrap 4, OK 5, OK 9, VHUBHIYaJIbHOTO
OK 10, IIK 54., 3aaHusl.
IIK 8.1., TIK 8.2.,
IIK 8.3., TIK 9.2.,
IIK 9.3., TIK 9.7.,
ITK 9.8.
Tewma 3.1. Kinenrckue OK 1, OK 2, OK Texymun IIpoBepka BBINIOJIHEHUS
TEXHOJIOTUHU. JS CKPUIITHI 4, OK 5, OK 9, WHIMBUAYaTLHOTO
OK 10, TIK 54., 3aJaHus.
IIK 8.1., TIK 8.2.,
IIK 8.3., TIK 9.2.,
IIK 9.3., TIK 9.7.,
ITK 9.8.
Tema 4.1. Ocnosel si3pika C#. | OK 1, OK 2, OK Texymmi [IpoBepka BBINOJIHEHUS
Coznanue WUTPOBOM CIIEHBI. 4, OK 5’ OK 9, WHAUBUAYAIBHOTO
OK 10, IIK 54., 3aJIaHMus.
IIK 8.1., TIK 8.2.,
IIK 8.3., TIK 9.2.,
IIK 9.3., TIK 9.7.,
I1K 9.8.
Tema 4.2. Anumanus OK 1, OK 2, OK Texymmmii [TpoBepka BHITOTHEHUS
4, OK 5, OK 9, WHUBU]IyaJIbHOTO
OK 10, TIK 54., 3aJaHus.
IIK 8.1., TIK 8.2.,
IIK 8.3., IIK 9.2.,
IIK 9.3., 1IK 9.7.,
ITK 9.8.
Tempr 1.1.-4.2 OK 1, OK 2, OK | Ilpomexyrtounsl | KontponbHas pabora
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4, OK 5, OK 9,
OK 10, IIK 5.4.,
IIK 8.1, IIK 8.2,
IIK 8.3., I[IK 9.2.,
IIK 9.3., IIK 9.7,
ITK 9.8.

5 cemecTp

Tewma 4.3. Ynpasnenue
MEPCOHAXKEM U CLICHAMHU

OK 1, OK 2, OK
4, OK 5, OK 9,
OK 10, IIK 5.4.,
IIK 8.1, IIK 8.2,
IIK 8.3., I[IK 9.2.,
IIK 9.3., IIK 9.7,
IT1K 9.8.

IIpoBepka BBINIOTHEHUS
WHUBUIyaJIbHOTO
3a/1aHMUsL.

Tema 5.1 Anroput™msl
B3aNMOJENCTBHS caiiTa ¢

OK 1, OK 2, OK

[IpoBepka BHIIOTHEHUS

4, OK 5, OK 9, WHUBUTYaJIbHOTO
HOJII)3OB3TCHCMHZIpyFI/IMH OK 10’ HK 54’ 3aJIaHUs
MHTEpHET-CepBHCAMM. | [T 8.1, [IK 8.2, | | .POMEKYTOTHDL | oo vien
IIK 8.3, IIK 9.2.,
IIK 9.3, TIK 9.7.,
I1K 9.8.
6 cemecTp

Tema 5.2 AnropuT™msl
B3aNMOJENCTBHS caiiTa ¢

OK 1, OK 2, OK

IIpoBepka BBITTOTHEHUS

4, OK 5, OK 9, VHIUBUAYAIBHOTO
MOJIb30BATENEM M APYTHME | OK 10, TIK 5.4., 3a1aHNAL.
HUHTCPHCT-CEPBUCAM K 81, K 82,
IIK 8.3., TIK 9.2.,
IIK 9.3., TIK 9.7.,
ITK 9.8.
Tema 6.1 Peanuzanus OK 1, OK 2, OK [IpoBepka BBIIOIIHEHUS
reimInTest 4, OK 5, OK 9, WHIUBUTYaJIbHOTO
OK 10, TIK 54., n 3aJaHus
IIK 8.1., TIK 8.2., POMERYTOIHBL | yesamen
IIK 8.3., 1IK 9.2.,
IK 9.3, TIK 9.7.,
IIK 9.8.
7 cemecTp

Tema 7.1. CunTaKcuc s3bIKa
Python st ocHOBHBIX
AITOPUTMHUYECKUX
KOHCTPYKLUH

OK 1, OK 2, OK
4, OK 5, OK 9,
OK 10, TIK 5.4.,
IK 8.1., TIK 8.2.,
TK 8.3., TIK 9.2.,
TK 9.3., TIK 9.7.,
TK 9.8.

ITpoBepka BBINOTHEHUS
VHIUBUAYAIBHOTO
3a1aHUSA

Tema 7.2. Pa3paboTtka Web-
MPUIIOKEHUI

OK 1, OK 2, OK
4, OK 5, OK 9,
OK 10, IIK 5.4.,
IIK 8.1., IIK 8.2,
IIK 8.3., I[IK 9.2.,
IIK 9.3, IIK 9.7,
IT1K 9.8.

[TpomexxyTouHBI

[IpoBepka BHITIOTHEHHS
WHIUBUIYATBHOTO
3a/laHus
HuddepennmpoBanHbIi
3auer



https://intuit.ru/studies/courses/49/49/lecture/27072
https://intuit.ru/studies/courses/49/49/lecture/27072
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CucreMa KOHTPOJISl U OLIEHKH Pe3yJIbTATOB OCBOEHUSI YMEHMId ¥ YCBOCHH S 3HAHU I

B coorBercTtBHM ¢ y4ueOHBIM TuIaHoM 1o ydeOHo# mucruiuimHe OIL.14 IIpoekTHBIH TpaKTUKYM
MPEAYCMOTPEH TEKYIIUM KOHTPOJIb BO BpPEMsl IPOBEJICHUS 3aHATUNA M MPOMEKYTOUHAsI aTTeCTalMs B
dbopme nuddepeHInPOBAHHOTO 3a4eTa C BHICTABIEHHEM UTOIOBOM OLIEHKH 3a BECh KYpC.

2. 3agaHus 1)1 KOHTPOJISI M OLIEHKHU Pe3yJIbTaTOB
2.1. 3axanus I TeKylero KOHTPOJIst

Tema 1.1. Ocuossl HTML, CSS
Cosz0anue calima- 8u3UMKU (UHOUBUOYANbHBIL NPOEKM)

3angaua: CBepcrarh OJJHOCTPAHUYHBIA CAUT

1. Heobxomumo BEIOpATh mabyI0H OJIHOCTPAaHUYHOTO caiTa, Harpumep, 371€Ch
https://figma.info/blog/templates/. MakeT 006s3aTeIbHO YTBEPIUTD y IPEIOAABATEIIS.

2. O3HAKOMHTBCS ¢ IPUHIUIIAMHU paboThI ¢ penakTopom Figma.

3. Csepcrartsb caift — co3aath html 1 €SS Ko 1 BEIOpaHHOIO MaKeTa.

TpebdoBanus:

Hopmainmsanus kona

XKenarensHo ucnonp3obanue flex koHTeliHepOB 1 HIIEMEHTOB

CooTBeTcTBHE pe3ylibTaTa BRIOPAHHOMY MaKeTy

Koxa nomkeH ObITh BATMAHBIM, HE H30BITOYHBIM

Hcnonbs3oBanne ceMaHTHUECKUX (CMBICIIOBBIX ) TETOB TaMm, IJI€ 3TO HEOOXOAUMO.

CamocTosTeIbHOE BBINOJTHEHUE PAa0OTHI: MOHUMAHHWE KAaK BBIMOJHEHBI TE€ WM HHBIC DJIEMECHTHI
BepCTKI/I (yMeTb pacckaszaTh — KaK peajn30BbIBAJIN TO WU HHOE 0(hOPMIICHHE)

ocoarwnhE

Tema 1.2. Knnenrckue Texnosnorun. Béperka makera caiira.
Co3zoanue caiima no uHOUBUOYATILHLIM MeMaM (2PYNNoBol NPoeKm)

3agaua: cBepcTarh CaiiT, KOTOPBI OyIET pacKpbhIBaTh OAHY M3 NEPEUUCICHHBIX TEM:
dopmar macmrabupyemoil BekropHoii rpapuku SVG

Kackanuposanue cruneii. [Ipuopurers: CCS-mpaBuit.

[TapameTtps! mpudToB. EquHuIb H3MEpEHUs pa3MepOB.

[Toarpy:xaemblie MIPUQPTHI.

Turmsr Teros input

Perynsipuble BeipakeHus B pattern B input

Cenekropsl aTpuOyTOB

TlceBnokmaccrl

Caotictro display, ero Tumnsl. Co3ganue Ta0JIUIL ¢ TOMOIIBI0 diV

0. Margin u padding 3¢bdexTbI: cXJIONbIBaHKE, BBITAICHNE, BHIXO] 32 TPAHUIIBI U T.]I.
1. ®dnexcOokcs

. I'puapl

13. Cozganue annMmanui ¢ nomoirso CSS

14. Hoseie CCS3-npaBuina.

15. Bam BapuaHT (He0OXOJMMO COTIacoBaTh ¢ MpenojaBaTeaem)

TpedoBanus:

1. 3apganue BBINOJHACTCS B KOMaHaX — 10 3-4 yeloBeKa B KOMaH 1€

2. [TlpumepHas CTpyKTypa IJTaBHOW CTpAHHMIIBI CaliTa MpeCTaBIeHa B TIPUIIOKECHUH.
3. TlomuMmo riaBHOI CTpaHULBI JOIDKHBI OBITH CTPAHHIIBI CO CTAThSIMH, PACKPHIBAIOIIMMH BBIOPAHHYIO
TeMaTuKy. MUHUMYM 5 cTarteil.

RRpoOoo~NoO WD E

[EY
N


https://figma.info/blog/templates/
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4. CrpaHuIbl JOJDKHBI OBITh CBEPCTaHBI ¢ HCHoJb30oBaHueM TexHosoruit HTML, CSS, JavaScript.
JlomyckaeTcst ucnoyib3oBanue Bootstrap.

5. Bech ko1 JOMKEH OBITH BaJTHIHBIM.

6. CaliT nomkeH ObITh MHTEPAKTHUBHBIM. A TaKke COAEpKaTb MOAYJb KIMEHTCKOTO MPUIOKEHHS
(oOy4aromHii MOTySTb, MUHU-UTPA U T.1.)

Jdranbl peaju3anuu MPoeKTa:

1. Omnpenenenue KOMaHa U pacupeieeHue poseit

2. OrmpezaeneHne TEMaTUKHU caiiTa

3. Paszpaborka Makera caiita (B IPUJIOKCHHUH JIaH IPUMEPHBINA MAKET, BBl MOXKETE MPHAYMATh CBOIi)
MakeT IJIABHOM CTpaHUIIbl, MAKET CTPAHUI] CO CTAThSIMU U ApPYyTHUE.

4. Ormpenenenue KIIOYEBBIX MOMEHTOB Ju3aiiHa caifita — paGouue nBera (He Oonee 3 - 5 1BETOB),
pabouue mpudTel (1 — 2 Tina mpudra).

5. Bepcrka crpanun caiita

6. Ilombop wMmarepuanoB (KapTHHOK, TEKCTOB U T.1.). O0M3aTeJbHO YKa3bIBaTh HCTOYHUK
uHpopMmanuu!

7. Hanonnenwue caiita cofep aHueM

8. JloGaBieHne MHTEPAKTUBHOCTH HA CTPAHHUILY.

9. PazpaboTka KIMEHTCKOTO MPUIOKECHUS

10. TectupoBaHHe U OTJIAJKa caliTa

11. 3ammra mpoekrta

Tema 2.1. ®peiimBopk Bootstrap

Coszo0anue catima — eanepeu (a0anmugHas epcmra) (UHOUBUOYATbHBIU NPOEKM)
3agaua: Coznath rajgepero n3oopaxxeHuil Ha 6a3e cetku Bootstrap
TpedoBanmus:

1. Pa3pabotka ceTku, KoTopasi OyAeT copepKaTh Ha OJHOH JIMHUY B 3aBUCHMOCTH OT pa3Mepa dKpaHa
orpeIeIEHHOE KOJIMYEeCTBO MUHHATIOP U300pakeHU .

2. Tlomemienue >meMeHTOB img (M300paKEHHI) B TYCHKU CETKU:

3. Toaxmovenue nacrpymenta fancyBox3 k BeG-cTpanme:

<!-- fancyBox C55 --»
<link href="nyTe_go/jquery.fancybox.min.css" rel="stylesheet">»

<!-- fancyBox 15 -->
¢script src="nyTe_ao/jquery.fancybox.min.js"»</script>

Jly1st Toro yToOBI M300paKEHUSI MOXKHO OBLIO TPOCMATPUBATH C MOMOIIIBIO fancyBox3 HeoOxomumo
Ka)KJI0€ U3 HUX 00EpHYTh C TOMOIIIBIO dJIeMeHTa <a> U I00aBUTh K HEMY aTpUOYTHI:

o data-fancybox="gallery" — cenexrop st HHUITHATU3AIMHA U300PAKEHHIA, KOTOPHIE MOYKHO Oy/IeT
mpocMaTpuBath B okHe fancyBox ¢ moMoIibpio cTpenok Ha3aj v BIepen;
e href=".." — cchuka, Ha OpUTMHATIBHBIN pa3Mep H300paKCHHUSI.

4. JloGaBieHune K aganTHBHBIM OJIOKaM JTOIMOJHUTEILHOTO Kiacca thumb.
JlauHbI# Ki1ace OyeM UCIIONIB30BATh JUISL TOTO, YTOOBI IEPEOTPEIEIUTh CTAHIAPTHBIE OTCTYIIBI
Bootstrap u 3a1aTh CTHIN H300paKEHUSIM.
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<div class="col-1g-3 col-md-4 col-6& thumb”>
<a data-fancybox="gallery” href="nyTe_k_ucxogHomy_ uzobpaxeHun” >
<img class="img-fluid" src="nyTe_K_yMeHbueHHOMY 3Sk3emnnapy_w3obpaxeHwma” alt="...">
<far
<fdiv>

Tema 3.1. Kinuenrckue texnosnoruu. JS ckpunrol
Co3z0anue Kiuenmcko20 npunodceHus. (UHOUBUOYAIbHBI NPOEK)

3agaua: cBepcTaTh CaliT, KOTOPBIN OyJET pacKpbIBaTh OJIHY U3 IEPEUNCIIEHHBIX TEM:!
1. Hanmmmte npuiokeHne — 3a4eTHBIN KJIacc, 0 Kakoi 11ubo TeMe ( Hampumep, 1o reorpaduu uin
uHpopmaruke). [IpunoxkeHre MoKeT UMETb BUJI, IPEJICTABICHHbII Ha PUCYHKE.

5| mpomepm nepro

5 | moomeomm |lae zepmo

2. Co3paiiTe KQIBKYIATOP C KHONKaMHU. OYHKIMN KAJIBKYJSATOpA: CI0KEHHE, BBHIYUTAHUE, ICIEHHE,
YMHOXXeHUE. 3HaYeHUs MoJy4yaTh IPHU HaKaTHH HAa COOTBETCTBYIOIIYIO KHONKY ¢ nudpoit. Onepauuu
IIPOBOJUTH IIPH HAXKATUHU HA KHONIKY. Pe3ynbTar 3aUChIBaTh B TEKCTOBOE IOJIE.

o || W
i

1
4
7
C

== e« B[R R 8

3. Co3paiiTe KaJbKyIATOP MEepPeBoa Yhcel B cucteMax curcienus. Cuctemsl uist padotsl: 2cc, 8cc, 10
cc, 16¢cc. BeiOop crucTeMBbl ToJTydaTh P HAXKATHH HA CTPOKY crrcka. Onepanuy IpOBOJIUTE TIPH
Ha)KaTUH Ha KHOTIKY. Pe3ysbTaT 3anmchiBaTh B TEKCTOBOE MOJI€ WIM MOJIAIbHOE OKHO.
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l'lepeBo,q vmcen mns3 O,EI,HOH CNCTEMDbI CHUCNEHNA B APYTYHO

MexoaHoe yncno 45

CHCTEME CHMCNEHWA MCXOOHOrO ‘ (10) Jecatiunan V‘
uvcna

Mepegectv uncno B (2) eouunyo v

m ST (P

4, Co3paiiTe CII0KHBIM MaTEeMAaTUUECKUI KaJTbKYJISATOP.
OyHKIMN 1 0popMIICHHE MOKHO TT0100paTh CAMOCTOSATEIBHO WM 10 00pasiry.
IIpumep:

MaTpuyHbIVi KanbKynsaTop

Matpuua Asxs 2 Martpuua A Martpuua B

0 0 0

0 0 0
0 0 0 TpaHCroHMpoBaTh Bpobei v
_— Paur
3 vix 3 v Cnen
Bo3BECTU B CTeneHs

| YMHOKUTL Ha YnCno e

Tema 4.1. OcHoBblI s13b1ka C#. Co31aHHe UTPOBOH CLIEHBI.
Co3zoanue unmepghetica uepo8oco NpuLoI*ceHUust (WHOUBUOYAIbHBLI NPOEKM)

3agaua: pazpaborars unTepdeiic urpororo npunoxkenust Ha Unity ¢ UCTIOJIb30BaHUEM SI3bIKA
nporpamMmmupoBanus: C#.

Tembl 17151 NIPUJIOKEHUSI:

PasButne MoTopuKH pyk

Pa3ButHe KpeaTuBHOTO MBILIJICHUSI.

Tectupyroiiee NpUIOKEHHE.

OOyuaromuii MOyJIb.

. MunHu-urpa u 1.1.

TpeGoBanus:

1. CraproBoe MeHIO:

ITocne 3amycka NpUIIOKEHUSI Ha SKPAHE MOSABATCS JIB€ KHOMKU:

Start , KHOIIKa U1 3aITyCKa UTPHI;

Quit , KHOTIKA AJIs1 3aKPBITHSI PUIIOKESHHUSL.

[Tocne 3arpy3ku IpHIIOKEHUS CAEAYeT HaxaTh KHONIKY Start. [[71s1 yrmpaBiieHHst HCTIONB30BaTh HKOUCTUK
B JIEBOM YaCTH 3KpaHa, JUIsl YCKOPEHUs UCTIOIb30BaTh KHOMKY B IIPABOM YaCTH SKpaHa.

2. TloMuMO CTapTOBOTO MEHIO JOJDKHBEI OBITH CieIyronre 00beKThl B okHa: Haamucnu, HUD (momoca
3I0POBbsI U 0003HAYCHHS XAPAKTSPUCTHK MTEPCOHAXKA HA IKPAHE U T.]I.).

3. Bech ko qomkeH OBITh BaJIMIHBIM.

agkrownE

Tema 4.2. AuuManus
Co3z0aHnue anumayuu 0151 NePCOHANCA USPOBO2O NPUNONCEHUS (2PYNNOBOL NPOEKM)

TpebdoBanus:
1. 3amanue BBIIOIHAETCS B KOMaHIaX — 10 3-4 4eIoBEKA B KOMAaHIIE
2. TloaroroBka pabouero mois (MIMIIOPT 0OBEKTOB CIICHBI, CBOWCTBA, DJIEMEHTHI CIICHBI)
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3. Cozpmanue QoHa (MMIOPTHUPOBATh CHIPAMTHl (OAHOTOHHBIH (DOH, BSJIEMEHTHl 3aJHEro IUIaHa,
1aT(OpMBl), U HACTPOUTH UX ISl UCTIOIb30BAHUS.

4. CoszmaTh TEpPCOHAXK, HMIIOPTHPOBAB HEOOXoauMble TeKCTyphl B Unity, 100aBHTH 3JIEMEHTHI
aHMMAallMU U HaCTPOUTh MapaMeTphbl.

5.  Amnwmmanua. Caenatb aHUMALMIO U HACTPOUTH KOHTPOJUIEP aHUMALIUH.

6. Cucrema yactuu. [[ns co3panus )KMBOM KapTUHKY UCIIOJIb3YIOTCS BU3yabHbIE 3(D(EKThI, Takue Kak
B3pBIBB, OroHb M T.J. B wMarasune UnityAssetStore MOXXHO HaWTH OOJBIIOE KOJIMYECTBO
pa3Ho00Opa3HbIX HA00POB 3(P(PEKTOB OT CAMBIX MPOCTHIX 10 HEBEPOSATHO CIIOKHBIX

7. Bech K011 1OMKEH OBITH BAJTUAHBIM.

JTanbl peajau3anuu NpoeKTa:

1. OnpeznencHue KOMaH[ U paclpeesieHIe pojiei

2. OmpeneneHne TEMaTUKA UTPOBOTO MPHIIOKEHHS

3. Paszpabotka cred. (MoXHO cUMTaTh KaKblid (haiii ClieHbI OTAECTBHBIM UTPOBBIM YPOBHEM. )

4. B Kaxao# clieHe pa3MeCcTUTh OOBEKTHI OKPY)KEHUs, 3arpakICHUs, JEKOPALUH, TOCIEA0BATEIHLHO
co3llaBasi IM3aiiH M caMy UTPY. MPUIIOKEHHUS.

5. Ompenenenne KIOYEBHIX MOMEHTOB JM3aifHa caiita — paboume 1Beta (He Oojee 3 - 5 1BETOB),
pabouue mpudTel (1 — 2 Thna mpudra).

6. Ilombop wmarepmanoB (KapTHHOK, TEKCTOB H T.A.). O0s3aTelbHO YKa3bIBaThb HCTOYHUK
uHdgopmanun!

7. TectupoBaHuE U OTIAIKA UTPHI

8. 3ammra mpoekrta

Tema 4.3. YnpasiieHue nepcoHakeM U ClleHAMU
Vnpaenenue nosedenuem nepconasica (2pynnogoii npoexm)

TpeGoBanus:

1. 3amanue BLINOJHIETCSA B KOMaHIaX — 110 3-4 4eloBeKa B KOMaHIE

2. lloBeneHue Kamepsl.

3. ToBenmenune mnepconaxa. (Mrposoit o00bekT. OH sBIASETCS CaMOMl BaKHOW YaCThIO CIICHBI,
NpeCTaBIsAeT CO00I KOHTEHHEP, KOTOPBIN MOKET COJCPIKATh B ceOe pa3InUHbIC SJIEMEHTHI. )

4. TloBenenue mpotuBHUKA. (151 MOTHOIIEHHONW KapTHUHBI HEOOXOAMMO CO37aTh BpParoB M HAMMCATh
CIIEHapUi UX MIEPEIBUKEHHUSI. )

5. Bech koI T0JDKEH OBITH BAJIMAHBIM.

JTanbl peaau3aluu NpoeKTa:

1. Onpenenenue KOMaH[ U pacipeaesieHue poien

2. OmpeneneHne TEMAaTUKA UTPOBOTO TPHIIOKEHHS

3. Pa3paboTka makeTa npuiiokeHus (B MPUIOKEHUH JaH MPUMEPHBIN MakeT, BBl MOXKETe NPHAYMATh
CBOii): MaKeT TJIABHOT'O OKHA, MaKEThl HTPOBOTO TIOJIS M JIPYTHE.

4. OrmpeneneHue KIIOYEBBIX MOMEHTOB JIn3aiiHa — paboune 1Beta (He Oosee 3 - 5 1BeToOB), paboune
upudTel (1 — 2 Tuna mpudTa).

5. Tlombop wmarepuanoB (KapTHHOK, TEKCTOB M T.A.). O0s3aTelbHO YKa3bIBaThb HCTOYHUK
uHopmanun!

6. TectupoBaHue U OTIA]Ka UTPHI.

7. 3ammra nmpoeKTa.

Tema 5.1 AnropurmMbl B3aUMOAEHCTBUSA CAlTA € 0J1b30BATEIEeM M IPYTHMH HHTEPHET-
CepBHCAMH.

Paspabomxa unmepnem-maeazuna (UHOUBUOYATbHYLL NPOEKM)
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3agaya: PazpaboTaTh MakeT HHTEPHET- Mara3uHa.
TpeboBanus:

1) Tlomp3oBatesbCcKas 4acTh caita (CTpYKTypa)
1. T'maBnas ctpaHuIla

2. Karamnor

2.1. CtpaHnuiia karajora

2.2. CTpaHuLa KaTeropuu

2.3. Ctpanuliia ToBapa

3. bnor

3.1. Crpanuna paszzaen 6;10r

3.2. Crpanuna 3anucu 0iora

4. Kop3una

5. Kabuner nosb3oBarens

5.1. Ctpanuua npuBETCTBUA

5.2. PepaktupoBath 1aHHBIE

6. Perucrpamus

7. ABropuzanus

2) B paboTe MOKHO KCIIOJIL30BaTh TOTOBBIH html-11a610H. Bbl MOXKETE B3Th €r0 MJIM HAWTH IPyroi
(o >xenaHuto).

Tema 5.2 AnropuTmMbl B3aUMOIelCTBHSA CaliTa ¢ MOJIb30BaTe1eM U IPYTUMH MHTEPHET-
CepBUCaMU.
Paspabomxa npunooscenus — yama (popyma, 6eceowi). (uHOUBUIYATLHYIL NPOEKM,)

3agaua: PaspaboraTh npuiioxkeHue, COCTOsIIee U3 IBYX YacTel (porpaMMbI-cepBepa U MPOrpaMMbl-
KJIUEHTA).

TpeGoBanus:

[TporpaMMa-KIUEHT TPECTABISICT COO0H MPUIOKEHHE, KOTOPOE TTO3BOJISET MOJIB30BATEIIO OTIPABIISATh
IpyruM coOecelHUKaM cooOIIeHus U (alibl, a TakkKe MPOCMaTpUBaTh COOOIIEHUS, OTIpPABICHHBIC
IpYTUMH  COOCCeHWKAMH, JIaHHOE TMPWIOKEHHE IMOCPEACTBOM  Pa3pabOTaHHOTO  TPOTOKOJA
00OMEHHUBAETCS TaHHBIMH C TPOTPAMMOil CEpBEPOM.

[Iporpamma cepBep BBIOJHSAET POJIb CBI3YIOIIETO MOAYJISA MEXKIY KIMEHTAMH, IOCPEICTBOM
pa3paboTaHHOTO TPOTOKOJA peanu3yeT Oecely B pealbHOM BpPEMEHH, CJIEIUT 32 COCTOSHUEM
mporpaMmM-KIMCHTOB. HaHHOC MPUITOKCHUC YCTAHABJIMBACTCA HA I'NTaBHBIC KOMIIBIOTEP JIOKaJILHOU CETH,
eclii Oo0IlleHHe MPOUCXOTUT B €€ paMKax, Ju00 Ha JOCTYMHBIE pecypc B MHTepHeTe. basa maHHBIX
MOJIB30BATEJICH XPAHUTCS HA MAIlIMHE, TJ¢ YCTAHOBJICHA MPOTrpaMMa-cepBep.

Korna x cepBepy moakiro4aercsi KJIMEHT, B OOIIYI0O KOMHATy BBIBOJUTCS COOOIIEHHE U MPOHCXOMIUT
OOHOBJIEHME CIIMCKa CO6GCG}IHI/IKOB Y HNOAKIIOYCHHBIX KIMCHTOB, HOBEBIM KJIMEHT MOXKET BUICTH
COOOIIIEHHUs TOTBKO C MOMEHTA MOAKIIOUeHUs. [Ipy OTKITIOUeHNH KIIMEeHTa CUTYallisl aHAIOTUYHA.
[TonkiroueHHbIe KIUEHTHI MOTYT OOIIAaThCs B OOmIEeH MyOJMYHOW KOMHATe B pPEeXHUME peanbHOro
BPEMEHH, HO TaK)Ke CYIIECTBYET BO3MOXKHOCTH OOIIEHHUS B MPUBATHOW KOMHATE, T.€. TOIBKO MEXIY
JBYMSI COOECETHUKAMU.

s coenvHeHUs KIWEHT-cepBep wucmonb3dyeT [CP mpoTokon, Tak Kak HE0OXOauMO HaJIeKHOE
COCIMHEHHE, B TAKOM CIIy4ae MOXHO OBITh YBEPEHHBIM, YTO COOOIIEHNE OYy/IeT JOCTABIICHO.
[IporpaMMa-KIUEHT HCMONB3yeT MH(PpPOBAHUE TapoJiel MOJIb30BaTeNel, MporpaMMma-cepBep XPaHHUT
samuppoBannbie mapoau B bl MySQL, 4ro moBbImaeT ypoBeHb 3amuThl. ba3sl JaHHBIX XpaHIATCS Ha
CepBEPHOI MaIlIHE WU HA JPYTOM CepBEpE, 3aBUCUT OT OPTaHU3AIMH aJIMHUHICTPATOPOM CepBepa.
ITocrme 3amycka mporpamMMBI-KIMEHTa TIOJh30BaTeNIb BBIOMPAET CEpBEp I IOJKIIOYCHUS, IOCIe
MOJIKJIFOUEHUS TOJIH30BATENh BUIUT CIIUCOK JOCTYMHBIX COOECETHHKOB M MOXKET HAYMHATH OOIICHHE,
00 MPOCTO HAOIIOIATh 32 OeceoMm.
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Tema 6.1 Peanauzanusa reiimiies
Paspabomxa ueposozo npunosicenusi (epynnogoti npoexm)

3anaua: Pa3paboTka KOMIIBIOTEPHON UTPhI (TOHKH, apKajia, masJl/JIoruyeckas urpa u 1.1.)

TpeboBanus:

1. Ilpunoxenue, NpeAcTaBisIoNIee COOONH 3aKOHYCHHYIO MTPY, BBIIOJHEHHYIO B 33JJaHHOM HUTPOBOM
x)aHpe. Wrpa comepXUT HECKONIBKO YPOBHEH, MOJHOCTBIO (PYHKIIMOHAIBHBIM TEUMILICH, 3JIEMEHTBI
MOJIb30BATEILCKOTO HHTEpdeiica 1 MOKET ObITh Ipoii/ieHa 0e3 KPUTUIECKUX 0aros.

2. TIpoext npunokenus Ha Unity, BKIIOYArOIINIA:

O  HMCXOJHBIN KOJ MOIyJIeH (CKpHIITHI) Ha si3bIKe porpammupoBanust Microsoft Visual C#

O  ClieHa ¥ 00BEKTHI, IOATOTOBJICHHBIE B peaakrope Unity.

JTanbl peaau3auu NpoeKTa:

1. TloctpoeHue UrpoBOii CLIEHBI, CO3[JaHHE 0OBEKTOB.

2. TloaroroBka aHMMAIIHIA.

3. IlporpammupoBaHue HrpoBOM MEXaHUKH: B3aUMOJCHCTBHE HIPOBBIX OOBEKTOB MEXIy COOOM,
B3aMMO/ICHCTBHE TIOJIH30BATEINS C HTPOBBIMHU dJIEMEHTAMHU

4. Pa3paboTka alropuTMOB JIOTUKH U CTPATETHH.

5. PaszpaboTka moap3oBaTelIbcKOro nHTEpdeiica, 00eceunBaromero HeoOXoAMMbINA (QYHKITHOHA TSI
OOLIEHHS UTPOKA C TIPOEKTOM

6. TectupoBaHue U OTIAIKA UTPHI, pEPAKTOPHHT KOJa

7. bamancupoBKa UTPOBOTO Mpolecca.

Tema 7.1. Cunrakcuc s3bika Python 1yis 0CHOBHBIX AJITOPUTMHYECKHUX KOHCTPYKIMMT
Cocmasbme npocpammbl 015l CLe0YIOUWUX 3a0aY.:

Bersnenue.

A
1. Jlansl Tpu [edcTBUTENbHbIE uyHcla. Bo3BecTw B KBagpaT Te U3 HHUX, 3HAUYEHUS KOTOPBIX
HEOTPUIIATEIIbHBI, U B YETBEPTYIO CTEINIEHB - OTPUIIATEIHHBIC.
2. Jlanwel nBe Touku A(x1,Y1) U B(x2,Yy2). CoCcTaBUTh alrOpuUTM, OMpPENEISIIONINMA, KOTOpas W3 TOYEK
HaXOUTCSI OJIVDKe K Ha4ally KOOPIUHAT.
3. Jlauwel nBa yrma TpeyroibHHKa (B rpamycax). OmnpeaenuTh, CyHIECTBYET U TaKOH TPEyroibHHK.
Ecmu na, To Oynet Jin OH MPSMOYTOITBHBIM.
4. JlaHbl NEWCTBUTENBHBIE YWCIA X W y HE paBHBIE APYr APYry. MeHblliee M3 ITHX ABYX YHCENT
3aMEHHUTH UX MMOJIyCYMMOH, a OOJIbIIIee - MX yBOCHHBIM ITPOU3BEICHUEM.
5. Ha mnockoctu XOY 3amaHa cBOMMHU KOOpJMHATaMU Touka A. YKa3zaTbh, IJie OHa paclojio’KeHa: Ha
KaKOHM OCH HMJIM B KAKOM YETBEPTH.
6. Jlanwl 1enble yncna m, n. Ecnu yWcna He paBHBI, TO 3aMEHUTH KaKJI0€ M3 HUX OJHUM H TeM XKe
YHCIIOM, PAaBHBIM OOJIBIIIEMY M3 UCXOHBIX, & €CIIH PABHBI, TO 3aMEHUTH YHCIIa HYJISIMH.
7. Jlano tpex3Haunoe uucio N. [IpoBeputs, Oyaer i cymma ero nudp 4eTHbIM YUCIIOM.
8. OmpenenuTs, paBeH JIM KBaJIpaT 3aJJaHHOTO TPEX3HAYHOTO YHCiIa KyOy CyMMBI ITU(P 3TOTO YHCIIa.
9. OmnpenenuTts, sABIsieTCs JH 11e710€ YUcI0 N YeTHBIM ABY3HAUYHBIM YUCIIOM.
10. OnpenenuTp, ABISETCS JIX TPEYTOJIBHUK CO CTOPOHAMH a, b, C pABHOCTOPOHHUM.
11. OnpenenuTs, SIBISETCS U TPEYTOJIBHUK CO CTOPOHAMH a, 6, C paBHOOEIPECHHBIM.
12. OnpeenuTh, UMEETCS JIM CPEIU YuceN a, b, ¢ XoTs OBl OJlHA Mapa B3aWMHO MPOTHUBOIOJIOKHBIX
qrcer.
13. IoacuuTaTh KOJIWYECTBO OTPHUIIATEIIBHBIX YHCEI CPEAM YUCENl M, N, P.
14. Yucna a u b BeIpaxaroT ATUHBI KATETOB OJJHOTO MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, a C B d— JApyroro.
OnpenenuTb, SBISIOTCS JIM 3TH TPEYTOJLHUKH 1O T0OHBIMHU.
15. Onpenenuth, AeNUTENEM KaKUX YUCEN M, N, p ABJISETCS YUCTO a.
16. /lanbl Tpu CTOPOHBI OJHOTO M TPHU CTOPOHBI JIPYroro TpeyrosibHUka. OnpeaenuTs, OyayT U 3TH
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TPEYTOJIbHUKU PAaBHOBEIMKUMHU, T.€. UMEIOT JIM OHU PAaBHbIE IIOIIA/H.
17. I'py30Boii aBTOMOOWMJIb BBIEXaJI U3 OJTHOTO TOPOJia B APYrol CO CKOpOCThI0 Vi KM/4. Yepe3 t u B
3TOM K€ HAIPaBJICHUHU BBIEXaJ JIETKOBOM aBTOMOOMIIb CO CKOPOCThIO V2 KM/4. COCTaBUTH MPOrpamMmmy,
OIIpeNIeIIAOLLYI0, JOTOHUT JIM JIETKOBOM aBTOMOOMIIb ITPY30BOM Yyepes t1 U Mociie CBOEro Bble3/a.
18. IlepepacnpenenuTh 3HAYCHHSI TIEPEMEHHBIX X W y TaK, YTOOBI B X OKa3ajoCh OOJIbIIEE U3 ITUX
3HAa4YeHUH, a B y— MEHbIIIEE.
19. Onpenenuth NpaBUIBLHOCTH JIAThI, BBEIEHHOH C KJIaBUATyphI (yrciao — ot 1 mo 31, mecan —ort 1 no
12). Eciu BBeICHBI HEKOPPEKTHBIE TaHHBIE, TO COOOIIUTH 00 ATOM.

B
1. Onpenenuth, NPUHAUIEKUT JIM TOUKA ¢ KoopauHataMu (X,Y) NpsAMOYTOJIBHUKY C KOOpAMHATaMU
(x1,y2), (x1, y2).
2. Hanwmcare nporpaMMy Hax0KJI€HHsI CyMMbI OOJIBILIEI0 U MEHBILEr0 U3 3 YHUCEIL.
3. Hammcare mnporpamMmy, pacrno3HAroOIIyl0 IO JJMHAM CTOPOH CpPEOH BCEX TPEYTOJbHUKOB
npsIMOYrosibHbIe. ECiii TakoBBIX HET, TO BBIYUCIUTh BeIMuMHY yria C.
4. Jlanwl Tpu uucha a, b, c. Onpenenurts, kakoe u3 HUX paBHO d. Ecnu Hu oxHO He paBHO d, TO HAWTH
max(d — a, d—b, d—¢).
5. Ha ocu OX pacmosioxeHsl TpU TOYKH a, b, ¢. OnpenennTs, Kakas U3 TOUeK b, ¢ pacroiokeHa OImke
K a.
6. Man kpyr paamyca r. OnpenennTh: TOMECTUTCS JIM IPAaBUIBHBIA TPEYTOJIBHUK CO CTOPOHOU a B 3TOM
Kpyre.
7. 3aganbl pa3mepsl A, B npsimoyrosnbHOro orsepctust u pasMepsl X, Y, Z xupnuua. OnpenenuTs,
IIPOMIET JIM KUPIIUY Yepe3 OTBEPCTHE.
8. CocraBuTh IpOTrpaMMy, KOTOpast poBepsiia Obl, HE MPUBOAUT JIM CYMMHPOBAHHE ABYX LEJBIX YHCEI
A u B k nepenonnenuto. Ecnu Oyner nepenoyiHeHHe, TO cOOOIUTh 00 3TOM, MHAYE BBIBECTH CyMMY
ITUX YHCEIL.
9. Hausr uerhipe Touku A(X1, yl), B(x2, y2), C(x3, y3), D(x4,y4). Onpenenuth, OyayT U OHH
BEpIIMHAMU NapauIeIorpaMMa.
10. [ausbl neiicTBuTenbHbIe uncia a, b, ¢ (a > 0). [TomHOCTRIO HMcCne0BaTh OMKBAIPATHOE YpaBHEHHE
ax* + bx? + ¢ = 0, T.e. ecl JEHCTBUTEIbHBIX KOpHEH HEeT, TO JIOJDKHO OBITh BBIAAHO COOOIIEHHE 00
9TOM, UHAY€ HANTH JIBE NIapbl PaBHBIX KOPHEM, 1BA Pa3JIMYHBIX KOPHS WJIN YETHIPE PA3IIMYHBIX KOPHS.
11. Hanimcath mporpammy, ompeaesstomyr, oyayr mu mpsmbie AiX+B1Y+C1=0 u A2X+B2Y+C2=0
NEPIEHIUKYIJIApHBL. ECiin HET, TO HAWTU yroJl MKy HUMHU.
12. HantmcaTh mporpaMmy penieHns CUCTEMBI JIMHEHHBIX YpaBHEHHN
A§+81Y+C1:O
AX+B2Y+C2=0
13. Haiiti KOOpAMHATBI TOUCK TepecedeHust npsiMoi y = KX +b u okpyxHocTH pamuyca R ¢ ieHTpoMm B
Hayajie KoopJAuHaT. B Kakux KOOpIMHATHBIX YETBEPTAX HAXOIATCSA TOUKH mepeceueHus? Ecnm Touex
nepeceueHus HeT WU MpsiMast KacaeTcst OKPY>KHOCTH, BBIZIATh COOTBETCTBYIOIIEE COOOIIECHHE.
14. Tlome mraxMaTHOW JOCKH OMPEEISAETCS Tapod HATypalbHBIX YHCEN, KaXJ0€ W3 KOTOPBIX HE
MPEBOCXOIUT BOCHBMHU: TIEPBOE YMCIIO - HOMEP BEPTHUKaIHU (IpU cYeTe cjeBa Ha MPaBo), BTOPOE YHUCIIO -
HOMEp TOpPU30HTaNH (TIpU cueTe CHU3Y BBepX).JlaHbl HaTypanbHbIe UKcia K, €, m, n KaxJ10e U3 KOTOPBIX
HE NMPEeBOCXOAUT BocbMuU. Tpebyercs:
a) BBIICHHTH SIBISIOTCS Jin 1iouist (K, €) ¥ (m, n) MOJISIMUA OJIHOTO I[BeTa?
b) BBIICHUTB, MOKHO JH ¢ ToJst (K, €) OHUM XOIIOM JIaJbH MONacTh Ha mose (m, n). Ecnu Her, TO
BBISICHUTB, KaK 3TO MOYKHO CZIeNIaTh 3a JBa Xo/a (yKa3aTh 1oJje, Ha KOTOPOe IPUBOIUT MEPBBIHM X01).
15. IIpsAMOYTONBHUK, CTOPOHBI KOTOPOT'O MapauIeIbHbI OCAM KOOpAUHAT, Oy/ieM 337aBaTh KOOpAUHATAM
€ro JIEBOTO HMYKHErO W IPAaBOr0 BEPXHETO YIVIOB. 3a1aJuM JBa Takux npsmoyroybHuKa IIpl u IIp2.
Omnpenenuts miowmaab Tol yactu npsamoyrosnsHuka lIpl, koropast He Bxonut B [Ip2. Anropur™m 1oikeH
OBITh IPUTOJIEH /ISl BCEX BAPUAHTOB PACIIONIOKEHHS IPSIMOYTOJIbHUKOB.

[{MKIIBI
A
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1. Jana nocnenoBatensHocTh U3 N BemiecTBeHHBIX uncen. [lepBoe yucio B mocae10BaTeIbHOCTH
HeyeTHoe. HaliTu cyMMy BcexX MIyIIMX MOAPS B HaYalle MOCIeA0BaTEeIbHOCTH HEUETHBIX YHUCE.
VY ¢0BHBIN OIIEpaTOp HE UCIOJIb30BaTh.
2. Hano ygucino a (1<a<=1,5). U3 uncen 1+1/2, 1+1/3, ... Hame4yaraTh T€, KOTOPHIE HE MEHBIIIE A.
3. Jlano BemecTBeHHOE yKcIo a. Halith Takoe HaumensInee N, yro 1+1/2+1/3+...+1/n >a.
4. BBISCHUTD, SBIISETCS JIM 33JaHHOE YHCIIO M WIEHOM FeOMETPHUUECKON POTrPECCHH, TIEPBBIN WieH
KOTOpPOM paBeH (, a 3HAMEHATEIb - Z.
5. BbISICHUTSD, SIBNISIETCS JIM 3aJaHHOE YHCIIO N YJICHOM apu(METHUECKON MPOrpeccuu, NepBbIi WieH
KoTopoii paBeH f, a mar —S.
6. CocraBuTh MporpamMMy BbIYHCIICHUS 3HaYeHUI QyHknu F(X) Ha otpeske [a, b] ¢ marom h.
Pesybrar npeactaBuTh B BUJE TaOIUIIB, IEPBBIA CTOIOC KOTOPOI — 3HAUEHUS apI'yMEHTa, BTOPOH —
COOTBETCTBYIOIIIEE 3HaYCHHE (PYHKIIUU:
a) F(X)=x-sin x
b) F(X)= sin(x)+tg(x)
7. UW3Becren dakropuan yucna N. Haittu 370 yncnio (dakropuan yncia papeH 1%¥2*3* . *n).
8. TI'paxxmanun 1 maprta oTKpbLI cueT B OaHke, BiokuB 1000py6. Uepes kaxablii MecsI] pa3Mep BKJIaaa
yBenuuuBaeTcs Ha 2% oT umMeroneicss cyMMbl. OnpeenuTh 3a KaKoH MecCsII] BEIMYMHA €KEMECSIUHOTO
yBeJInYeHHs BKJIaaa nmpessicuT 30 pyo.
9. 3amymano HekoTopoe uuciio X (x < 100). M3BectHbl yrcaa K, M, N— oCTaTKu OT JACICHHS 3TOT0
yucaa Ha 3, 5, 7. Halitu x.
10. CoctaBuTh mpOrpaMMmy, ONPEIEIAIONIYI0 B KAKOM M3 JIBYX 3aJaHHBIX 4ucell Oobiie nudp.
11. Jano HatypanbHoe yucio N. HaiiTu cymmy nepBoii v mocineanei nudpsl 3TOro 4ucia.
12. Jlaubl HaTypanbHEIE yucaa n, k. [IpoBepuTh, €CTh I B 3amucy yncaa nk mdpa m.
13. Haiitu Hau6ob1IyIO HUGPY B 3aMUCH TaHHOTO HATYPaJIbHOTO YHCIIA.
14. Jlano HatypanbHOe unciio N. [loMeHaTh mopsaoK clieoBaHus HU(P B 3TOM YKCIIe Ha 0OpaTHBII.

B
1. JlaHo HaTypajbHOE YMCIIO N. BBISICHUTH, MOXHO JIM TIPEICTABUTH N! B BUE IPOM3BEACHUS TPEX
MOCIIeIOBATENBHBIX 1ENbIX Yrcen. DakTopuan yrcia paBeH N1=1%2*3%_ . *n).
2. Haiitu Bce mpocThie HeCOKpaTUMBbIe ApoOH, 3aKmoueHHble Mex 1y 0 1 1, 3HaMeHaTeNn KOTOPhIX He
IIPEBBIIIAIOT N (IpoOb 3aJaeTcsl ABYMS HATypaJIbHBIMU YHUCIIAMU - YHCIUTEIEM U 3HAMEHATEIIEM).
3. Jonroxutens (Bo3pact He MeHee 100 s1eT) 0OHapy KU OJHAXKIBI, UYTO €CIIM K CyMME KBa/IpaTOB
1udp ero Bo3pacta NpuOaBUTh YHUCIIO JHS €r0 POXKAEHUS, TO KaK pa3 MOIY4UTCs ero Bo3pacT. CKOJIBKO
JIET TOJITOKUTEIIO?
4. Jlano HarypanbHOe yrcio n. BeiOpocuts n3 3anucu yrcna n uudpst 0 U 5, OCTaBUB MPEKHUM
MopsiIoK octanbHbIX Udp. Hampumep, uz uncna 59015509 nomxuo momyuutbest 919.
5. PaccmorpuM HekoTOpoe HaTypajdbHOE 4yMciao n. Eciu 3To- He manuHApPOM, TO M3MEHHUM IMOPSAIOK
ero 1upp Ha O0OpaTHBIH U CIOXHM MHCXOJHOE 4YHUCIO C mnoiayuyuBmmmcs. Ecim cymma- He
HNAIMHAPOM, TO HaJl HUM INOBTOPSIETCS T€ K€ JEHCTBHS U T.J., IOKAa HE MOJy4yuTcs naauHapom. [lo
HACTOAIIEr0 BPEMEHM HEM3BECTHO, 3aBEPILUAETCS JIK ATOT MPOLECC s JII000T0 HAaTypalbHOTO YKcIa n.
Janbl HaTypajbHbIe ynciaa N,m. IIpoBepuTh, BEpHO JM, Y4TO Ui N MpOIEcC 3aBeplLIaeTCss HE MO3/IHEe,
yeM I0CJIe M TaKUX JIEHCTBHIA.
6. VY ryceii u kponukoB BMecTe 64 nambl. CKOJBKO MOIJIO OBITH KPOJIMKOB U Tyced (ykas3aTb Bce
COYETaHMsI, KOTOPbIE BOZMOXKHbI)?
7. JlaHo HaTypaJbHO€ YHUCIIO N. BBIACHUTH, MOXKHO JIM MpPEACTaBUTH n! B BHJE MPOU3BEICHUS TpEX
MOCJIE0BATENbHBIX IIETBIX YHUCEN.
8. Jlornueckoii mepeMeHHOM t MPUCBOUTH 3HaYeHHE true win false B 3aBUCUMOCTH OT TOTO, SBISETCS
HaTypaJIbHOE YUCIIO K cTeneHpio 3 Uil HeT.
OnHomepHble (JIMHEWHbBIE) MACCUBBI.
A
1. Jlan maccuB AEWCTBUTEIBHBIX YMCE], 3aMEHUTh BCE €r0 AJIEMEHTHI, OOJNbIINE JaHHOTO Z, 3TUM
yucaoM. [TogcunTaTh KOJTUYECTBO 3aMEH.
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2. Jlam wMaccWB JEUCTBUTENBHBIX uyucel. lloacuMTarh, CKOJBKO B HEM OTPHUIATEIbHBIX,
ITOJIOKUTEIBHBIX U HYJIEBBIX JJIEMEHTOB.

3. Poct N ydeHukoB kjacca HpeACTaBICH B BUAE MacchBa. POCT Malb4yMKOB YCIOBHO 3aJaH
OTPULIATENIbHBIMU YK clIaMU. ONpeaeuTh CPEJHUN POCT MAJIbYMKOB U CPETHHUM POCT JI€BOYEK.

4. Haiiti 4ucio 37E€MEHTOB MacCUBa, KOTOPbIE OOJIbIIE CBOMX «COCENECH», T.€. MPEIIICCTBYIOIIETO 1
MOCJIEIYIOLLETO.

5. Jlan mMaccuB 1eTbIX YKcell. BeIBeCTH Ha Me4aTh TOJIBKO T€ YHUCIA, Ui KOTOPBIX aj >=I.

6. Jlam wmaccuB. BpiBecTH Ha 5KpaH CHadaja HEOTPHUIATEIIbHBbIE JJIEMEHTHI MAacCCHBa, IOTOM
OTpHULATEIIbHBIE.

7. VI3BecTHBI JaHHBIE O KOJMYECTBE OCAJIKOB, BBIMABIIUX 3a KAXKIbIA JEeHb Mecsua. BepHo 5u, 4TO
ocaJkoB He Obu1o 10 nHein?

8. Jlana mocienoBaTeNbHOCTh IIENIBIX TMOJOXKUTENbHBIX uncen. Hailtu mpou3BeneHHE TOIBKO TeX
qrcen, KOTopble 0ombine 3aaanHoro ynciaa M. Ecnu Takux Het, TO BbIIaTh COOOLICHHE 00 3TOM.

9. Jlanbl HaTypaJbHbIC YKCTA 81, 82, ...an. YKa3aTh T€, Y KOTOPBIX OCTATOK OT JeneHus Ha M pasen L
(0<=L <= M-1).

10. B 3agaHHOM OJJHOMEPHOM MAacCCHBE MOMEHATh MECTaMH COCEIHUE AJIEMEHTHI, CTOAIIME Ha YETHBIX
MeCTax, C 3JIEMEHTAMMU, CTOSIIIUMU Ha HEYETHBIX MECTaX.

11. B onmHomMepHOM MaccuBe: B MepBbIX N 3JeMEeHTax pa3MelleHbl 3HaYeHHs apTyMEHTa, B CIeIYIOIINX
N- cooTBeTcTByMOIME UM 3HaueHUs (yHKIMU. HamewyaraTe 3JIeMEHTBI 3TOTO MacCcMBa B BHJE ABYX
napajuieNbHBIX CTOJIOLOB (ApryMEHT U 3HaueHue (QYHKIUH).

12. TIpurogHOCTH JIETadN OIEHUBAETCS MO pa3Mepy B, KOTOpHIA JOIKEH COOTBETCTBOBATH MHTEPBATY
A-b, A+b. Onpenenuts, UMEIOTCS Ji B mapTuu u3 N aertaneit OpakoBanHbie. Eciu 1a, TO MOJCYUTATH UX
KOJIMYECTBO, NHAY€E BbIAATh OTPULIATEIbHBINA OTBET.

13. Jlama mocnenoBaTenbHOCTh ACUCTBUTEIBHBIX YHUCENT a1, 82, ...8n. YKA3aTh T€ €€ AIIEMEHTHI, KOTOPhIE
MPUHAIEKAT OTPE3Ky [a,b].

14. JlaH 1eTOYUCIIEHHBI MacCHB pa3MepHOCTH M. HameuaTaTh Te €ro 3Ie€MEHThI, HHAEKCHI KOTOPBIX
SIBJISIFOTCSA cTernensmu npoiiku (1,2,4,8,16,...).

15. Jlan maccuB 1eNnbIX 4Yucel. BBISCHUTH BEpHO JIM, YTO CymMMa DJIEMEHTOB, KOTOpble Oombiie 20,
npessimaet 100.

B

1. TlocnemoBaTenbHOCTHh 81, 82, ...8n COCTOMT W3 HyJed W eauHUI. llocTaBUTh B Ha4ago 3TOU
MOCJIeI0BATEIbHOCTH HYJIU, a 3aT€M €UHUIIBI.

2. Jlana HeyObIBaOIas TOCICIOBATEIIBHOCTh JICHCTBUTEIBHBIX 4YHCEN a1, d2, ...dn. BCTaBUTH
JeMCTBUTENbHOE YHUCIIO b B Hee Tak, YTOOBI MOCIIEA0BATEIbHOCTh OCTAIaCh HEYyOBbIBAIOIIEH.

3. [ana mocnenoBaTeNbHOCTD IENBIX YMCEN a1, a2, ...dn. OOpa30BaTh HOBYIO IOCIIEIOBATEIHHOCTD,
BBIOPOCHB M3 MCXOIHOM, T¢ YWICHBI, KOTOPbIE paBHBI MiNn(ay, az, ...an).

4. "Cynep3amok". CekpeTHbIi 3aMOK i ceiia coctouT u3 10 pacmosioKeHHBIX B Psiji SYEEK, B
KOTOpBIE HA/J0 BCTaBUTh UTpalibHbIe KyOMKH. HO nBeph OTKPHIBAETCS TOJBKO B TOM cly4ae, KOTla B
JMOOBIX TPEX COCEAHMX suelKax CymMMa TOYeK Ha mepeqHux rpaHsx Kyoukos paBHa 10. (MrpanbHblit
KyOMK MMeeT Ha Kaxaoi rpanu ot 1 no 6 Touek.) Hamummre mporpammy, KOTOpasi pa3raabiBaeT KO
3aMKa MpU yCIOBHH, YTO JiBa KyOMKa y>Ke BCTAaBJICHBI B TUCHKH.

5. B maccuBe menbIx umcen pasMepHOCTH N HailTM Hambosiee 4acTo BeTpevaromieecs uucio. Ecnu
TaKMX YHMCe HECKOJBKO, TO ONPEEINTh HaUMEHBIIIEe U3 HUX.

6. Kaxnaplii comHeuHbI AeHb YIHUTKA, CUJAIIAs Ha JepeBe, MOJHUMAETCS BBEPX Ha 2 CM, a KaXJbIi
MacCMYypHBIN JIeHb oIycKaeTcsi BHM3 Ha 1 cM. B Hauane HaOmioleHusi yiauTKa Haxoauwiach B A CM OT
3eMiM Ha. B- metpoBom nepee. Mmeetcs 30-37eMeHTHI MaccuB, COAEPIKAIMNA CBEIEHUS O TOM, ObLI
JU COOTBETCTBYIOLMH JE€Hb HAONIOJIEHHUS MAacMypHBIM WM COJHEeYHbIM. HamucaTh mnporpammy,
OTIPEIEIIAIONIYI0 MECTOIIOJIOKEHNE YIAUTKH K KOHITY 30-ro JHS HaOMI0eHNUS.

7. Jlan ueno4ucieHHbIM MaccuB pazMepHocTd N. "Coxmute" MaccuB, BHIOPOCHB M3 HETO KaxAbli
BTOpOii 3nemeHT. ([Ipumedanue: J[onomHUTENEHBIN MAaCCUB HE UCIIOJIH30BATh.)

8. [lana mocienoBaTeNbHOCTD LENbIX YUCeN a1, a2, ...8n. YKa3aTh Hapbl YKCEN aj aj, TAKUX, 4TO ajt+aj=L.
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9. Jlanel KOOpAMHATHI n ToueK Ha MockocTu: (Xi, Yi), ..., (Xn, Yn) (n=30). Haiitu HOMEpa mapbl
TOYEK, PACCTOSIHUE MEK/Ty KOTOPHIMH HauOOJIbIIIee (CUNTATh, YTO TaKas mapa eIMHCTBEHHA ).

10. Jlana mocienoBaTeNbHOCTh W3 N PasNUYHBIX I[ENbIX 4YHWcel. HaiTh cymMMy €€ 4JICHOB,
PACIIOJIOKEHHBIX MEXIY MaKCUMaJIbHBIM M MUHHMAJIbHBIM 3HAYEHUSMH (B CYMMY BKIIIOUYHTH U 00a
ATUX YUCTA).

11. Jlam maccuB 1enbIx yuces. HailTh B 3TOM MacCMBE MUHHUMAJBHBIN 3JIEMEHT { U MaKCHUMaJIbHBINA
anemeHT k. lony4uuTh B mopsake BO3pacTaHHUs Bce Ienble umcna u3 uHTepBana (t; k), koTopeie He
BXOJSAT B JaHHBIA MAaCCHB.

12. Jlaubl aBE IOCIACIOBATEIBHOCTH a1, 82, ...an ¥ D1, b2, ...bm. (">m). B kaxmoil M3 HHUX YJIEHBI
pasnuuHbl. BepHo, M YTO BCe WIEHBI BTOPOM IOCJIENOBATEIBLHOCTH BXOASAT B TEPBYIO
MOCJIeI0BATEIBLHOCTh?

13. B ogHOMEpHOM MacCHBE C Y€THBIM KoJaudecTBOM AieMeHTOB (2N) HaxoasTcst koopauHaTel N Touek
miockoctd. OHU pacmojiaraloTcss B CICAYIOIIEM TOpsSAKe: Xi,Yi, X2,Y2, X3,y3, u T.a. Omnpenenuts
MUHUMAaJIbHBIN paiuyc OKPYKHOCTH C LIEGHTPOM B Hayajie KOOPAUHAT, KOTOPasi COAEPIKUT BCE TOUKH.

14. Jlansl f[Be IIOCIIE€IOBATEILHOCTH IENBIX YHCET a1, a2, ...an u b1, bz, ...bn Bce unenn
MOCJIeIOBATEILHOCTEH - pasinyHble 4ucia. HalTh, CKOJIBKO YJICHOB IEPBOM IMOCIIENIOBATECILHOCTH
COBIIAJIAIOT C WICHAMH BTOPOM MOCIIEIOBATEIIBHOCTH.

15. Jlan memoumclieHHBIH MaccuB A[N], cpeau 3JeMEHTOB eCcTh ojuHakoBble. Co37aTh MAacCHB W3
pa3IUYHBIX 371eMEHTOB A[r].

JIBymMepHbBIC (MAaTPHIILI) MACCHBBI.

A

1. [lana matpuna NxM, cocrosiias U3 HaTypajibHbIX uucen. HaliTu B HeM HaMMEHbBLINH AJIEMEHT U
ONIPEACIUTh €r0 MECTONOJIOKEHUE. ECIM TakuX 3JIEMEHTOB HECKOJBKO, TO BBIBECTM Ha DKpaH
ITOJIOYKEHNE KAKJI0TO U3 HUX.

2. [Jana marpuna N x M, cocrosimas U3 HaTypajibHbIX uucesl. HaliTu B cTpokax camble NpaBble
HaVMEHBIIINE 3JIEMEHTHI U OIIPENEIIUTh UX MECTOIIOIOKEHNE.

3. 3azmaH IBYXMEpHBIH MacCHB 4MCel. DJIEMEHTbl MaTpHUIlbl BBOAATCA C KiIaBHaTypsl. Haiitu HOMep
CTPOKHU U HOMEp CTOJIONA, B KOTOPHIX HAXOJUTCSI MAKCUMAJIbHBIN 31EMEHT. BbIBECTH pe3ynbrar.

4. 3amaH IBYXMEpHBIH MaccHUB 4Mces. DJIEMEHThl MaTpPUIbl BBOJATCS ¢ KiaBHaTypbl. Halitu cpeau
YETHBIX AIEMEHTOB MaTPHIIbI MAKCUMAJIbHBINA 3JIEMEHT. BeIBECTH pe3ybTar.

5. 3amaH JABYXMEpHBIM MaccHB 4YHCeJl. 3HAU€HHE 3JIEMEHTOB MAaTpHIlbl BBOJATCS C KIaBUATYpPHI.
Onpenenutb KOJIWYECTBO OJUHAKOBBIX IEMEHTOB MaTPUIIbl U BHIBECTU T€ U3 HUX, KOTOPbIE HAXOIATCS
Ha YETHBIX CTPOKax. BeIBecTH pe3ynbTar.

6. 3amaH JBYXMEpHBI MacCHB 4YHCEJ. 3HAUEHHE JJIEMEHTOB MATPHUIBl BBOISTCS C KIABUATYPHI.
Onpenenuts cymMmMy OAMHAKOBBIX 3JIEMEHTOB MaTpPHUIBI U BBIBECTU T€ U3 HUX, KOTOpPBIE HAXOIATCS Ha
HEYETHBIX cToN0Iax. BeiBecTu pe3ynbrart.

7. 3amaH JBYXMEpHBIH MacCMB uucel (KBaJpaTHas Marpula). 3HAUCHHE HIIEMEHTOB MAaTpPHULIbI
BBOJATCS € KiaBHarypbl. OmnpenenuTs cpenHee apupMETHUYECKOe 3HAUCHHE DJIEMEHTOB B KaxXI0OH
CTPOKE MAaTpHIIbl M OINpPENeNINTh, Kakoe(re) U3 CPEeIHUX 3HAYeHUH OOJbllle MaKCUMAaJIbHOTO 3HAYECHUS
3JIEMEHTOB IJIABHOM JUaroHaiau. BeiBecTu pe3ynbrar.

8. 3amaH OByXMepHBIH MaccUB uHcel. 3HaYCHHE 3JEMEHTOB MaTpHIbl (POPMUPYIOTCS CIIydailHbIM
o0pa3oM. BeruncinuTh npousBeieHre CyMMBI SJIEMEHTOB IVIaBHOM JHaroHajlyd Ha CyMMY 3JIEMEHTOB 1-0i
CTpPOKH (CTpOKa BBIOMpaeTcs Mojib30BarTesieM). BeiBecTu pesynbrart.

9. 3amaH NABYXMEpHBI MacCHB 4YHCEJ. 3HAUEHHE JJIEMEHTOB MATPHUIBl BBOISTCS C KIABHATYPHI.
Beluncnurs CyMMy 3J€MEHTOB MaTPHIbl, HHIEKCHI KOTOPBIX COCTABIIAIOT B CyMMeE 3alaHHoe yucino K
(3TO YMCIIO BBOJMTCS MOJIb30BaTENIeM). BbIBEeCTH pe3ysibTarT.

10. 3aman ABYXMEpHBI MaccHB 4Hcesd. 3HAYeHHE 3JIEMEHTOB MaTpHIbl (DOPMUPYIOTCS CIIydaifHbIM
obOpa3zoM. Haiiti cyMMy MUHUMAJIbHBIX U MaKCUMaJIbHBIX 3JIEMEHTOB TJIaBHON U TTOOOYHOW JTHArOHAIIH.
BeiBecTH pe3ymbTar.

B
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11. B uyucnoBoil MaTpuile MOMEHSATh MECTaMH JBa CTOJOLA, T. €. BCE AJIEMEHTHl OJHOTO CTOJOLA
IIOCTaBUTh Ha COOTBETCTBYIOIIME WM IO3ULMHM JPYroro, a €ro 3Je€MEHTbl BTOPOIO IIEPEMECTUTh B
IIEPBBIH.

12. 3apana maTpuia HeoTpULATENBHBIX uucen. [locuMTate CymMMy 3J€MEHTOB B KaKIOM CTOJIOLE.
OmnpenenuTpb, KaKoi cTOJ0CI COAECPIKUT MAKCUMATBHYIO

13. Haiitu nonoXuTeabHbIE IEMEHTHI [TIABHOM JUaroHaiu KBaJpaTHOW MaTpHILIbI.

14. BeiBecTu Ha 3KpaH MHAEKCHI BCEX MUHUMAJIbHBIX 3JIEMEHTOB MaTPHUIIbI.

15. 3anucaTh 37€MEHTOB NPSIMOYrOJbHONM MaTpUIlbl B OJHOMEPHBI MacCUB B HOpPsJAKE CIEI0BaHUA
CTOJIOLIOB.

16. DnemenTtsl MaTpuilkl NXxM Beraucisrores mo ¢opmyne Ali,j] = sin(N*i+M*j) npu unaekcamuu c
enuHALBl W 1o Gopmyne Ali,j] = sin(N*(i+1)+M*(j+1)) npu unaekcanuu ¢ Hyist. Ecu morydeHHbIiH
TaKUM 00pa3oM 3JIEMEHT MaTpPHULbl OTpULIATENIEH, TO 3aMEHUTh ero Ha (. BbIBecTH KOHEUHYIO0 MaTpUIly
Ha 3KpaH.

17. Haiitu MakcUMaIbHBIN 3JIEMEHT Ka)KJ0r0 CTOJIOA MAaTPUILBL.

18. M3MeHUTHh MOCIENOBATEIBHOCTh CTOJIOIOB MATPHIBI TaK, YTOOBI AJIEMEHTHI MX IEPBOH CTPOKU
ObUIM OTCOPTHPOBAHBI 110 Bo3pacTaHuo. Hanpumep, nana marpuna

3-264

8112 2

54-80

B pe3ynbrare paboThl mporpaMMbl OHa JI0JIKHA OBITH IPE0Opa3oBaHa B CIEAYIOLIYIO:

2346

18212

450-8

Kak MbI BUUM, IepBast CTpOKa OTCOPTUPOBAHA 110 BO3PACTAHUIO, a 3JIEMEHTHI CTOJIOIOB IIepEMEILEHbI B
T€ CTOJIOLIBI, 1€ HAXOIATCS UX NEPBBIE JIEMEHTHI.

19. BBoasTcs NATH BEIIECTBEHHBIX YMCENl. 3amucaTh B IEPBbIA CTOIOEL MAaTPUILIbI LIETYI0 YacTh YUCE,
BO BTOpPOH - APOOHYIO YacTh, IPUBEIECHHYIO K MSTU3HAYHOMY LI€JIOMY, B TPETHI CTOJOEI] - 3HAaK YHCHa!
0 1uU1sl TOJIOKUTENBHBIX YnCeN U | - U1 OTpULIATENBHBIX.

20. Hampumep, ecu BBoauTces unciio 3.234093, To B mepBOi SUCHKE CTPOKU MPUCBAMBACTCS 3, BTOPOI
npucsauBaercs 23409, a TpeTseii - uncio 0.

21. 3amonHUTH MEpBBIE IBE CTPOKH IBYMEPHOTO MacCHBa 4X8 CIydyailHBIMH HYJISIMH U eIMHUIAMH. B
TPEThIO CTPOKY 3alucaTh pe3yiabTaT MOOMTOBOM omepanuu M Hajg yuciaMu B COOTBETCTBYIOIIMX
CTOJIOLIaX MEPBBIX JBYX CTPOK, B YETBEPTYIO - pe3ysbTaT nmooburosoit onepanuu NJIN. Hanpumep, ecnu
B IIEpPBOH sYeiiKe MepBOM cTpoku Haxoxutcs 0, a B MEpBOM sueiike BTOPOM CTPOKH 1, TO B mepBoil
siuerike Tpether cTpoku Oyner O (pesynbrar UM Ham O u 1), a B mepBoii siuelike 4yeTBEpTOM CTpoku 1
(pe3ynbTat UJIN).

22. Matpuny 10x20 3amonHuTh caydaiiHeiMu yrciaamu ot 0 o 15. BeiBecTn Ha 9KkpaH caMmy MaTpuIly U
HOMEpa CTPOK, B KOTOPBIX YMCIIO 5 BCTpeyaeTcsl TpU U Oosee pas.

23. HaiiTi MakcUMaITbHBIN DJIEMEHT CPEI MUHUMAJIBHBIX JIEMEHTOB CTOJIOIIOB MAaTPHIIHI.

24. ]lBe paBHOpa3MepHbIE MAaTpHIIbI (Hampumep, 4x3) 3amoaHSAIOTCS BBOJAOM C KIaBHAaTyphl. B sueliku
TpeThbe MaTpHIlbl TaKOW K€ Pa3MEpPHOCTH 3amuchbiBaTh OOIBIIME AJIEMEHTHl U3 COOTBETCTBYIOIIMX
sueeK NEPBBIX IBYX MaTpull. Hampumep, ecim BO BTOpOH sUEHKE TPETbEW CTPOKU MEPBONM MaTpPULIBI
HaxoauTcsa 4uciio 89, a B sUEMKe C TaKUM K€ MHAEKCOM BTOPOW MaTpHibl HaxoauTcs yucio 10, To B
TaKyIo )K€ SUEHKY TPEThEN MAaTPHIIBI CIELYET 3allUCaTh YUCIO 89.

25. Marpunia 5x4 3amoiHSETCS BBOJAOM C KJIaBHATYpPhl KPOME ITOCIICIHUX JJIIEMEHTOB CTPOK.
IIporpaMMa [qoyKHa BBIUMCIISITH CYMMY BBEICHHBIX DJIEMEHTOB KaXKI0H CTPOKM U 3allUCHIBaTh €€ B
MOCIIEAHIOIO STYEHKY CTPOKH. B KOHIIE clielyeT BIBECTH MOJIYYEHHYIO MaTpUILy.

26. B xBagpatHoit matpuiie 10x10 0OMeHATh 3HAUEHUS AIIEMEHTOB B KaXKI0H CTPOKE, pacIOI0KEHHBIE
Ha TJ1aBHOM M MOOOYHON JUAroHaisix.

27. TlocunTarh CyMMBbI KQXXJIOW CTPOKU U KaXI0TO CTOJIOIA MaTpULbl. BEIBECTH CyMMBI CTPOK B KOHIIE
KaX/101 CTPOKH, & CyMMBI CTOJIOIIOB I1OJT COOTBETCTBYIOIMMH CTOJIOLAMH.
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28. CdopmupoBars Marpuily u3 uucen ot 0 mo 999, BeiBecTu ee Ha 3kpaH. [locynTarh KOJIMYECTBO
JIBY3HAYHBIX YHCEN B HEH.

Tema 7.2. PazpaboTrka Web-npuioxennii

Peanuzayus na Python npocmetiuie2o Kiuenm-cepeepHo20 NPULoAHceHus. (UHOUBUOYAIbHBLL NPOEKM)

3anaua: Pa3paboTka KIMEHT-CEPBEPHOTO MPUIIOKEHUS 110 OJTHON U3 TEM:
1. Meccenmxep.

2. @opym.
3. DBecena.
4, Yar-00T.

Jdranbl peaju3alu MpPoeKTa:
Omnpenenenue nenen u 3agad NpoeKTa.
Pa3pabotka nu3zaiiHa.

Bepcrka.

[IporpammupoBanue.

TectupoBanue.

3aI1yCK ¥ COIIPOBOXKICHUE.

ocouarwhE

Bonpochl K MPOMeKYTOYHOI aTTecTalun
5 ceMmecTp

3ananne:

Moayib 1.

Pa3paborath caliT 118 KOMIaHWM, HUCIOJIb3Yysl BBOJHBIE 1aHHbIE U TpeOoBaHus. [{u3aiin caiita 1oyKeH
3¢ GEKTUBHO NOAEPKUBATh LM caiiTa —BbIOOp 1BeTa, MIPU(THI, rpadUuecKue dJIEeMEHThl UCXOAs U3
chepbl AEITEIbHOCTH OpraHu3aluu (HampuMmep, CHHe-TolIyOass raMmMa IBETOB acCOLUUPYETCS C
KOPIOPaTUBHBIM CTHIIEM).

Jlu3aiiH caiiTa 1OJKEH MCIOJIb30BaTh MPUHIIMII €IMHOO0Pa3Hs B CTPYKTYPE CTPaHMIIbI: €UHBINA pa3Mep
3JIEMEHTOB, OJJMHAKOBYIO BBICOTY HaBUT'ALIMOHHBIX KHOIMOK, 0(hOpMIIEHHE 3ar0JIOBKOB, 110/13ar0JI0OBKOB U
OCHOBHOTO TE€KCTa, 0POPMIIEHHUS CCHIJIOK M U300paKEHUM /1JIs1 BCEX CTPAHMUIL caiiTa.

Monayib 2.

Co3nate aHuMHupoOBaHHBIM OanHep, wucnons3ys HTMLS, CSS3 wu JavaScript, mns pexnambel u
MOBBIIIEHUS MPUOBLIN OT caiiTa, pa3paboTaHHOTO B MoayJe 1.

Monayisb 3.

Heo6xoanmo Boccoznath notepsHHbIN CSS-daiin, ncnons3ys ctpyktypy ocraBmumxcs HTML-¢aiinos
Y CHUMKa 3KpaHa ¢ JJaHHBIM CaliTOM, KOI'/Ia €ro CTPyKTypa ObLIa erie 1ea.

6 cemecTp
3ananme: Paspabortath MynbTuMmenuitHoe npuioxkenue (2D rpaduka) mms oOpazoBaTenbHBIX Lieien
(MHTEpaKTUBHBIA BUPTYaJbHBI SKCIIEPHUMEHT) B COOTBETCTBUHU C 33aJaHHBIM TEXHUYECKHM 3aJaHHEM
(rpaduueckue pecypchl, ONUCAHUE U CXEMBI).
Monye 1.

Pa3pa60TKa CHCHBbI, MHTCPAKTUBHBIX M CTATHYCCKHUX O6’B€KTOB, MpEACTABIAIOININX OCHOBHBIC
AJIEMEHTBHI 3a/1a4H.
Monyip 2.

Pa3zpaboTka monp30BaTeNbCcKOro WHTEpdEiica W TPOrpaMMHUpPOBAHHE B3aUMOJICHCTBHS C
00BEKTaMU CIIEHBI.
Monyns 3.

[IporpamMmmupoBaHre MEXaHUKH ¥ JIOTUKH HMPOBEJCHUS MOJIH30BATENS YEPE3 STAIbl BHITOTHEHHS
3aauu.
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dopMHUpOBaHUE UEIBHOW MOAETH NPUIOKEHHUs, OOecIeynBaromeil JIOCTH)KEHHE BCeX
OJKUJAEMBIX IIPOMEKYTOYHBIX U HTOTOBBIX PE3YJIbTATOB.

7 cemecTp

3anganme: PazpaboTka KIMEHT-CEPBEPHOTO MPHIOKEHHS Ha si3bIke [TuTOH.

Monyns 1.

1. Onucanne HTML-cTpanun (He MeHee TpeX CTpaHMUIL):

1.1. IlepBas ctpanuma <<O cedbe>> coaepkuT HHPOPMAIIHIO:

PaGory BeimonHsu: iBanos VBan MBanoBuY

Howmep rpynmsr: 11-40

Homep nnauBuayanbHoro 3aganus: 3

TekcT nnauBUAyanbHOro 3aaanus: <Co3aaHue KalbKyjIsTopa. .. >

1.2. Bropas crpaHMma — peaiu3alnus HHIUBHIYaJbHOTO 3amaHus. Ha crpanuie oToOpakeHbI
CIIETYIOIIINE DIIEMEHTHI:

1.2.1. [ons ans 3aneceHust HHGOPMAIHH, HEOOXOTUMOM JJIs1 BBIYUCIICHUS.

1.2.2. KHomKa a1 OTOpaBKU PE3yJIbTaTOB HA CEPBEP.

1.2.3. Ilone, B KOTOpoM OyZ€T BBIBOAUTHLCS PE3YIbTAT BHIYMCICHUH.

1.3. Tpetbst cTpanuiia — paboTa ¢ TabIUIEH, CTYIEHT BBHIOMPAET HEKOTOPYIO Y3KYIO TeMY, ¢ KOTOpPOi
OH janbiie Oyaer paborars. Hampumep, Tabnuma cryaertsl. Ha crpanuie orodpaxaercs nHpopMaIus
O CTYJEHTaX, MPU 3TOM JaHa BO3MOXKHOCTh J1I00aBISITh HOBOTO CTYNIEHTA, YAAIATh U U3MEHSTH JaHHbBIC
YK€ CYILIECTBYIOIIETO CTY/IEHTA.

Moayns 2.

2. 3meHeHus cepBepa B COOTBETCTBUU C TPEOOBAHUSMHU.

2.1. CepBep momkeH oOpabaThiBaTh 3ampoChl M B COOTBETCTBMM C HUM BO3BpalllaTh HEOOXOIUMYIO
KJIMEHTY UH(OPMALIUIO.

2.2. Ot xiueHTa OyayT 3ampochkl Ha 3arpy3Ky AAaHHBIX O CSS, jS W APyrux Qailnax, UCHOIb3yeMbIX
ctpanutieil. [Ipumep: Bce cTpaHUIbI UCTIONB3YIOT (aii kackaaHbix ctuiieit (css), B HTML-gokymenTe
ccbulka Ha Hero. [Ipm 3arpyske cTpaHuibsl Opay3epoM OH OOHapyXHBaeT, YTO JaHHas CTpaHMLA
UCIOJIb3YeT css-(haiil 1 HAaUMHAeT aBTOMaTUYeCKH TpeboBaTh ero ¢ cepsepa. CepBep OJKEH B UTOTE
OTIIPABUTh MY 3TOT (aiii.

2.3. JIns coxpaHeHus JaHHBIX TPEThel CTPaHULIbI HEOOXOIUMO:

2.3.1. Co3natb cTpykTypy Tabnuisl. Hanpumep, Tabnuua CTyAeHTHl coaepkuT uH(popmaruio: Mwms,
®amunus, OtuectBo, ['on poxkaenus. st 3Toro Mbl co3jaeM HOBBIM Kilacc 1moj Ha3BaHueM Student ¢
omucanuem noseit Id, Name, LastName, FirstName, YearBirth u ux rerrepst u cerrepsl (getName (),
setName ()...).

2.3.2. JIng XpaHeHMs JAaHHBIX CO3JIaéM CIHMCOK co CcTpykTypoil Tabmmubl (IIpumep: List<Student>).
Coxpanenue B ¢aiin wiu BJ] He TpeGyercsa. To ecTh mpu KaxaoM Iepe3anycke cepBepa y Hac OyayT
OOHYJISTBCS 3aITUCH.

Texnuveckue TpeOOBaHUSA:

TpebGoBanus k ceppepy:

e Bce cTpaHuibl TOMKHBI XpaHUThCS Kak html-cTpanuiisl Ha cepsepe. [Ipu nepBoM MOAKIIOUEHUH K
cepBepy J0JKHA 0ToOpa3uThest nepas HTML-cTpanuia, Ui eciiu B aipeCHON CTPOKE YKa3aH KaKoi-
TO OIpeAeNeHHBIH pecypc, HEeOoOXOIMMO BBIBECTH HH(OpMalMIO O TOM cTpaHuIle, KOTOpas
COOTBETCTBYET JaHHOMY 3ampocy. I[Ipm ykazaHuM HECYLIECTBYIOLIETO pecypca CHCTeMa [OJIKHA
BbIBOAUTH NepByr0o HTML-cTpanumy.

e Bce mnons BBoga uHGOpMANUU AOKHBI UMETh MPOBEPKY BXOAHBIX 3HAYEHHUH (C IMOMOUIBIO
JavaScript).

e Bce cTpanuisl J0KHBI ObITh KPacuBO O(OPMIIEHBI, CTUJIM OMHUCAHBI B OTJCIBHOM css-(aiine. Y
KaX/10i1 CTpaHUIIBl JOIDKHO OBITH PEATM30BAaHO €MHOE MEHIO, Y KOTOPOTo OyJeT MUHUMYM TPH CCBUIKH
(mepexoa Ha KaXKIyI0 CO3/IaHHYIO CTPAHUILY).
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e lHauBuayanbHbIC TpeOOBaHUS K CTpaHuUIaM: [lepBast CTpaHHUIIA: BBIBO/ CTATHUECKON HH(POPMAITHH.
BTOpaH CTpaHula: IJid BBIIIOJHCHUA BBEIYUCICHUNA MBI AOJDKHBI UCIIOJIB30BATh BO3MOXKHOCTL OTIIPABKH
naHHbIX Ha cepBep POST- 3ampocom W mosydaTh OT cepBepa OTBET, KOTOPBIH TODKEH MMOMEIIAThCS B
CIIeIMaJIbHO OTBEACHHOE JUIsl 3TOoro moje. JlanHas GyHKIMsS AOJDKHA OBITh peali30BaHa C MOMOIIBIO
JavaScript ¥ XpaHUTbCs OTAEIbHOM js-(paiie. TpeThsi CTpaHMIla: TPH 3allycKe cepBepa W IpH
oOpaimieHuu K O9TOW cTpaHuWIle y Hac Oyaer oroOpaxkarbcs Iyctas Tabnwma (TO €CTh CepBep
COXpaHEHHbIC JaHHBIC HE XPAHHUT MOCTOSIHHO, @ TOJIBKO BPEMEHHO JCPIKUT UX B ONICPATUBHOM MaMSITH).

3. Kputepun oneHnBaHusA

Kpumepuu oyenuganusn 6blno1HeHUA 3a0AHUTL NPAKMUYECKUX 3AHAMUL

Ouenka "omauuyno” — 3amaHue BBIIOJIHEHO B IIOJHOM OOBEME, HaHbI IIPABUIBHBIE OTBETHI Ha
b

KOHTPOJIbHBIE BOIIPOCHI, C/I€NIAHbI JIOTHYECKU TOYHBIE BBIBOJIBI.

Onenka "xopowo" — 3amaHWe BBHINIOJHEHO B IIOJIHOM 00BbEMeE, JaHbl NPABUIBHBIE OTBETHI Ha

KOHTPOJIbHBIE BOIIPOCHI, HE BCE BHIBO/IbI JIOTHYECKU TOYHBI U TTPABUIIBHBI.

Onenka "yoosremeopumenvro" — 3aaHle BBITIOJIHEHO B MTOJIHOM 00OBbEME, €CTh OIIMOKH B OTBETAaX Ha
KOHTPOJIbHBIE BOIIPOCHI, HE BCE BBIBOJIbI MPABMIIHHBIE.

Oruenka "neyodoenemeopumenvro” — 3alaHle HE BBITIOJIHEHO, OTBETOB HET, BHIBOJIOB HET.

Kpurepun oueHnBaHMSA NPOMEKYTOYHOM aTTeCTALNH

Ouenka "omauuno"” —

['myOokoe U MpoYHOE YCBOEGHUE MPOTPaMMHOTO MaTepHarna.

3HaHUE MAKETOB MPUKIIATHBIX IPOTPAMM.

3HaHUE OCHOBHBIX MPUHIIMIIOB IOCTPOCHMS MAKETOB MPUKIAAHBIX IPOTrPAMM.
3HaHUE OCHOBHBIX 33J1a4 MPUKJIAIHBIX POTPAMM.

CBo0OoHOE BNaICHHUE MTAKETaMU IPUKIIATHBIX TPOTPaMM.

TouHOCTH U 000CHOBAHHOCTH BBIBOJIOB.

besommbo4yHoe BHIMOTHEHHE TPAKTHIECKOTO 3aJaHusl.

TouHbIe, MOTHBIE U TOTUYHBIE OTBETHI Ha JIOMTOJIHUTEIIbHBIE BOITPOCHI.

ONoGa~wWdE

Ornenka "xopowo" —

Xopoliiee 3HaHHE TPOrPaMMHOTO MaTepHana.

HenocraTtouHo moiHOE H3JI0KEHUE TEOPETHYECKOT0 BOIIPOCa SK3aMEHAIMOHHOTO OHJIeTa.
Hannune He3HAUUTENHHBIX HETOYHOCTEHN B YIOTPEOIEHUU TEPMUHOB, KJIaCCU(DUKAIIUN.
3HaHWE OCHOBHBIX MMAKETOB MPUKIIATHBIX IIPOTPAMM.

HenonxoTa npencTaBieHHOT0 WLTIOCTPATUBHOTO MaTeprana.

TouHOCTH 1 000OCHOBAHHOCTH BBHIBOJIOB.

Jloru4Hoe U3I0KEHHE BOMPOCA, COOTBETCTBUE U3NI0KEHUSI HAYYHOMY CTHITIO.

Herpy0ast ommOKka pu BEITIOJTHEHUH MPAKTUISCKOTO 3a/IaHu.

ONoGaR~wWdE

Ornenka "yoosremsopumenvro” —

IToBepXHOCTHOE YCBOECHME IIPOIPAMMHOI0 MaTepuaa.

HepnocraTouHo nosiHoe U310KeHHe TEOPETHIECKOI0 BOIPOCca 3K3aMEHAI[MOHHOT O OusieTa.
3aTpyHEHUE B IPUBEICHUU IPUMEPOB, MOATBEP)KIAIOLINX TEOPETHUECKHUE MTOJI0KEHHUS.
Hanuuue HeToyHocTell B ynoTpebieHuu TEpMUHOB, Ki1acCU(UKALIUHI.

Heymenue yeTko copMynupoBaTh BHIBOIBL.

OTtcyTcTBHE HABBIKOB HAYYHOT'O CTHJIS U3JIOKEHUS.

I'py6ast ommbKa B MPaKTHUECKOM 3aJJaHUU.

Herounsle 0TBETHI HA TONOJIHUTEIBHBIE BOIPOCHI.

NGO~ wWNE

Omnenka "neydosremeopumenvho” —
1. Hesnanue 3HaYUTEIHHONM YaCTH POTPAMMHOTO MaTepHaa.
2. HecmocoOHOCTh MPUBECTH MPUMEPHI TAKETOB MPUKJIAIHBIX TPOTPaMM
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3. HeyMmeHnue BBIIENIHUTH TJIABHOE, CIIENATh BEIBOIBI U 0000IIICHUSI.
4. T'pyOble OIMOKU IIPH BBHITOJHECHUH MPAKTUYCCKOTO 3aIaHu.
5. HenpaBuiabHbIC OTBETHI Ha JOMOTHATEILHBIC BOIPOCHL.



