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1. Henu ocBOeHMS IV CHUTITTHHBI

Huctumuaa "MHdopMaTrka" HaleneHa Ha MOJTOTOBKY CTYJICHTOB K JCATEIbHOCTH, CBSI3aHHOU
¢ pa3paboTKOW TPOTpaMMHOIO OOECTICUeHUS U pemieHHUs MPo(ecCHOHATbHBIX 3a1ad, W, SBISICTCS
OJTHMM M3 OCHOBHBIX IPEAMETOB, CIIOCOOCTBYIOIIUX PAa3BUTHIO MH(OPMAIIMOHHOW M alITOPUTMUYECKOM
KYJBTYPHI 1 KOMIIBIOTEPHOI IPaMOTHOCTH CTYCHTOB.

Kypc cniocobctByeT dopmupoBanuio GpyHIaMEHTAIbHONW 0a3bl, HECOOXOAMMOM IS YCIIEITHOTO
OCBOCHHMS KaK 001enpo(ecCHOHAIBHBIX, TAK U CTICIHATIBHBIX IUCIHUIUINH, U3YYeHHE KOTOPHIX CBSI3aHO C
CO3JaHUEM I/IH(I)OpMaL[I/IOHHBIX CUCTEM [JIA Pa3jIndHbIX MIPCAMCTHBIX 06HaCTeI>i, HX aHajJlnu3oMm,
BHE/IPCHUEM H COIIPOBOKICHUEM.
3ajaun JUCUUIUIMHBIL:

— W3Y4YE€HHE OCHOBHBIX MOHATUI UH()OPMATUKH;

— M3YYEHHE CBOMCTB U CIIOCOOOB 3aMKCH AJITOPUTMOB;

— U3y4eHHE CIIOCOOO0B NMPEACTABICHHUS YUCEI, CHMBOJIOB, TpaduKu, ayano- U BUIeOUH(pOpMAIUU B
NEePCOHATBHOM KOMITBIOTEPE;

— O3HaKOMJICHHE C JIOTHYECKUMH OCHOBaMU ycTpoiicTBa DBM;

— 03HaKOMJICHHE C COCTABOM M Ha3HaueHHEM ()YHKIIMOHAIBHBIX Y3JI0B KOMIIBIOTEPA;

— U3y4eHHE OCHOB MOCTpOeHHUs onepanuoHHbIx cucteM (OC);

— U3y4eHHEe OCHOB MIPOTPAMMHUPOBAHHS;

— OBJIA/ICHUE HABBIKAMU PUMEHEHUS CEPBUCHBIX MPOTPAMMHBIX CPEACTB CHCTEMHOTO M MPUKJIIAIHOTO
Ha3HAYCHHUS;

— U3y4YCHHE OCHOB MOCTPOCHHUSI KOMITBIOTEPHBIX CETEIH;

— OBJIaJICHUE HAaBbIKaMHU IIOMCKa MH(pOpMAIMHU B I1100a1bHOM HHpopMannoHHON cetu MHTepHeT.

2. MecTO AMCUUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Huctuminaa «MHpopmaTukay oTHOcUTCS K o0s3aTenbHO yactu brnoka 1. ns ycnemHoro
YCBOGHMS JAaHHOW JUCHMIUIMHBI HEOO0XOIMMO, YTOOBI CTYIEHT BIIAAEN 3HAHUSAMH, YMEHHSIMU H
HaBbIKaMU, C(OOPMUPOBAHHBIMU B IIPOLIECCE U3YUECHUS IIPOTrPaMMBbI 00111€00pa30BaTEIbHON IIKOJIBI.

HuctmminHa  «MHpopMmaTukay sBiIseTcs NPeAUIeCTBYIOMEH s HU3y4YeHHs CIeIyHoLuX
JUCLUIUINH: <SI3BIKM TPOrpaMMUpPOBaHUA», «ATIMApaTHbIE CPEACTBA BBIYMCIUTEIBHON TEXHUKWY,
«OcHOBBI HHGOPMAIIMOHHON 0e30macHoCTH, «ONepallMOHHbIE CUCTEMBD», « KOMIIBIOTEPHBIE CETH.

3HaHUS M TPAKTUYECKUE HABBIKM, IIOJIYYEHHbIE B pE3yJbTaTe€ OCBOEHUS JUCLUILUIUHBI,
UCMOJIB3YIOTCSL  CTYACHTaMHM MpHU pa3pabOTKe KypCOBBIX M AMIUIOMHBIX pPabOT, B HAay4HO-
UCCIIE10BATENbCKOM padorTe.

3. [lnanupyemMble pe3ybTaThl 00yUeHHs M0 TUCHHUILINHE, COOTHECEHHDbIE C MIAHUPYEMbIMU
pe3yJbTaTaMU 0CBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl

[Tpouecc u3yueHus: AMCUUIIIIMHBI HAlIpaBJieH Ha (OPMHUPOBAHHUE CIAEAYIOUIUX KOMIIETEHIIN B
cootBercTBUM ¢ PI'OC BO, OOII BO 1 npuobperenus cieayromux 3HaHui, yMEHUH, HaBBIKOB U
(unu) onbITa AESITENTLHOCTHU:



Dopmupyemas
KOMIIeTeHIUsI
(xkoa u
dopmysupoBka)

HNHauKaTop 10CTHIKEHHS
KOMIIeTEeHIIUH
(xox u popMyJIIPOBKA)

Ilepeuennb
IUVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s

OomenpodeccuoHalbHble KOMIETEHIIUN

OIIK-7

CnocobeH
ncnonb3oBaTb  A3bIKK
NporpaMMmpoBaHns "
TEXHOMNOrMM
pa3paboTku
NporpaMmHbIX CpeacTs
ONs pelleHnss 3agad
npodeccroHasnbHON
OeAaTenbHOCTY;

N-ONK-7_2

CnocobeH chopmanmsoBaTb
3agavy
npodeccuoHanbHon
OEeATENbHOCTMH,
pa3paboTaTb anroputm ee
peLleHNsa 1 peanusoBaTb
€ro Ha fi3blkax
nporpaMMmnpoBaHus

3namep:
— CpeJICTBa OMKCAHUS AITOPUTMOB;
— pa3auYHbIC MTapa UMbl

IIPOrpaMMUPOBAHUS.
— o0umue NpUHLUIOBL  [OCTPOCHUA U
UCIIOJIb30BaHMs COBPEMEHHBIX A3BIKOB

POTrPaMMHUPOBAHHS BEICOKOTO YPOBHS;

— 0a30BbIE CTPYKTYPHI JAHHBIX.

— OCHOBBI ITPOTrPaMMHUPOBaHUsI Ha si3blke CH;
Ymemn:

— (opMaIN30BaTh MOCTABICHHYIO 3a/1a4y;

— COCTaBJISITh IPOTPAMMBI Ha S3bIKE
NPOTrPaMMHUPOBAHHS BEICOKOTO YPOBHS IS
pelIeHHs BEIYUCIUTEIbHBIX 33434 U 33134
00paboTKu HHpOpPMAIIHH;

— MPOBOJIUTH OLIEHKY CJIOKHOCTH aITrOPUTMOB,
— TOJIb30BATHCSI HHCTPYMEHTAIbHBIMU
CpeACTBaMU JUIsl pa3paOOTKH NPUKIIATHBIX
MPUIIOKEHUH.

- TECTUPOBATh U OTJIAXKUBATH POTPAMMBIL;
Bnaoemuv:

— HaBBIKAMH AJITOPUTMHUYECKOTO MBILUICHHUS.
— METOJMKAMHU COBPEMEHHOM TEXHOJIOTHH
POTrpaMMHUPOBAHHSI.

N-OMK-7_1
3HaeT sA3bIK
IPOrpaMMHUPOBAHUS U
COBpPEMEHHBIE CPEeIbl U
TEXHOJIOTHH pa3paboTKu
nporpaMm

3namo:

- COBPEMEHHBIE
IPOrpaMMUPOBAHUS
Ymemn:

— paboTaTh C COBPEMEHHBIMH CHCTEMaMH
IPOrPaMMHPOBAHMs,  BKJIIOYas  OOBEKTHO-
OPHMEHTHPOBAHHBIE;

— 0pOopMIIATH TPOTPAMMHYIO TOKYMEHTALIUIO
— OLIEHUBATh Ka4eCTBO TFOTOBOTO
IIPOrPaMMHOTO MPOAYKTa

Bnaoempw nasvikamu:

— pa3paboTKH  aNrOpUTMOB  pEIICHUS
TUIOBBIX MPOQeCcCHOHANBHBIX 3a/ay;

— HCIOJb30BaHUS HHCTPYMEHTAIbHBIX
CPEJCTB ISl CO3/IaHUs, OTIAAKH U
TECTHPOBAHUS TIPOTPAMM;

— paboTHI C HAYYHO-TEXHUYECKOM
JUTEPATypON U TEXHUYECKON
JIOKYMEHTaIUeH 1mo

IIPOrpaMMHOMY 00€CIIEUEHHUIO.

TCXHOJIOTHNH




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI

OO0mmas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAWHMII, 144 aka. 4acosB.

Ne Temsl (pa3nesinbl) Bunbl yueOHBIX 3aHATHH, DopMbI TEKYLIEro
n/n JMCHHUILIAHBI, BKJIIOYASI CAMOCTOSITEILHY) | KOHTPOJISI yCIIeBAeMOCTH
UX cojiepKaHue padoTy CTY/IEHTOB,
H MX TPYI0E€MKOCTh DopMa NPOMEKYTOYHOM
o (B akageMU4YeCKUX 4acax) aTTEeCTAIMH
§ KonTakTHasi pa6ora (no cemecmpam)
= s
3 2 2 g E = E ®opmsbl 0 n 10T
= | | 2| §|EE|¢¢& (npu nanuuun)
S| 8| & E 123 &8 D
RIRRILEHEE
S| 51 & 2l38l¢g
=| g| &8 |ET|8
1 |Tema 1. BBenenue B 1 2 1
JUCTMILTUHY
2 |Tema 2. Apxutektypa u 1 2 1 2
opranuzanus 9BM
OVK 6 LMS Dnexmponnutii
6 mom uuciae ¢ 30 u ;0T 1 2 yHueepcumem Moodle
Spl'Y
Jlab O
Tema 3. ApudmeTnueckue u avop am%H?ﬂ pavoma
3 |nmormueckue ocHOBBI DBM 1|2 4 |1 2 N
Konmecm Ne 1
OVK ¢ LMS Snexmponnuiil
6 mom uuciecI30u JIOT| 1 2 yuusepcumem Moodle
Apl'Y
Tema 4. TexHosorus Jlabopamopnas paboma
emeHus 3a1a4 Ha OBM Ne2—4
4 P 1|14 18 | 4 2
Konmecm Ne 2-5
Tema 5. Koguposanue, Jlabopamopnas paboma
HU3MEpEHHE U 3alUTa Ne 5-6
5 1|2 4 | 2 2
uH(OpMaIUU Konmecm Ne 6
OVK ¢ LMS Snexmponnulii
6 mom uucae c 30 u /0T 1 2 yuusepcumem Moodle
Apl'y
Tema 6. [IporpammuOe Jlabopamopnas paboma
6 obecrieueHne 1 2 1 2 Ne'7
MH(POPMAITMOHHBIX CUCTEM Konmecm Ne 7
DVK ¢ LMS Snexmponnulii
6 mom yucae c 30 u J/IOT 1 2 yHusepcumem Moodle
Apl'Y
Tema 7. Beenenue B
7 |omepanoOHHbIE CHCTEMBI 1 2 1 2 Konmecm 2 8
DVK ¢ LMS Snexmponnulii
6 mom uucne ¢ 30 u JIOT 1 2 yhueepcumem Moodle
Apl'Y




Tema 8. Beenenue B

8 |daitnoBbie cHCTEMBI 1] 2 1 2 Konmecm Mo 9
DVK ¢ LMS Dnexmponnulii
6 mom uucae c 30 u /10T 1 2 yuusepcumem Moodle
Apl'yY

Tema 9. Beenenue B Konumecm Ne 10

9 |KOMIIBIOTEPHBIE CETH 1] 2 1 2
DVK ¢ LMS Snexmponnulii
¢ mom uucne ¢ 30 u /0T 1 2 yHusepcumem Moodle
SIpl'Y
10 Tema 10. OcHoBrI Internet 1 2 1 2
¢ mom uucne ¢ 30 u ;10T 1 2 Tegm ¢ VK¢ L{V[S
IeKMPOHHbLIL
2 1051335
Bcero 3a 1 cemectp
144 vaca 32 3219 105|705
8 mom 4vucne ¢ 30 u jOT 16
uToro 32 329 (05705

Pa3nes 1. OcHOBHBIC IOHATHS HH(POPMATHKH

Tema 1. Bsedenue 8 Qucyuniuny

3agaun U nporpamma Kypca. [loaxoasl K omnpeneneHuro NOHATHH «MH(GOpMAIMN» U «HMH()OPMATHKI.
Bunsl u cBoiictBa uHpopMmanuu. MH(poOpManMOHHBIE NPOLECCHl, TEXHOJIOTHH, CHUCTEMBI, PECYpPCHI.
Nudopmartuszanus obmiecta. MHPpOpMaIIMOHHBIC BOWHEI.

Pazjen 2. OcHoBbl nocTpoenust IBM

Tema 2. Apudpmemuueckue u nocuyeckue ochosvt IBM

CucreMsl CUNCIIEHHUS, IEPEBOJL U3 OJTHOM CUCTEMBI CUMCIICHU B Apyryto. [IpencraBineHue B onepaTuBHON
MaMsITH TePCOHAILHOTO KOMIbIOTEpa 4HCIOBOW uH(MopManuu. OCHOBHBIE JIOTHYECKHE YCTPOWCTBA
KOMIIBIOTEPA.

Tema 3. Apxumexmypa u opeanuszayusi IBM

O0600mienHas O10K-cXeMa NepCcoHaNBHOro KomibioTepa. CocTaB M Ha3HaYeHUE (PYHKIIMOHAIBHBIX y3JI0B
komneiotepa. MuaTepgeiicel nepconanbuoro kommnetorepa (I1K). Opranuszanus namsaru K.

Pa3nea 3. KonmpoBanue nngopmanus. AJIropuTMbl M NIporpaMMHpPOBaHHe

Tema 4. Texnonocusa pewenus 3a0ay na IBM.

[lonstue anroputrma. CaoiictBa amropurMa. CrnocoObl  3amucu  anroputMoB.  OCHOBHBIE
AITOPUTMHUYECKHE KOHCTPYKIIMU. MeTonbl pa3paboTku aaroputMoB. CTaHIApPTHBIE CTPYKTYPHI JaHHBIX,
AITOPUTMBI COPTUPOBKH JAHHBIX, OCHOBBI IPOTPaMMHUPOBAHUSI.

Tema 5. Koouposanue, usmepenue u 3auuma ungopmayuu

[Tonsitne komupoBanust uH(opmamuu. KoaupoBaHue TEKCTOBOH, rpaduueckoi, 3BYKOBOH,
BuneonHpopmanuu. [logxompr k m3Mepernto uHpopmammu. OCHOBHBIE MOHATHS HH()OPMAIMOHHON
6e3omacHocTH. OCHOBHBIE METO/IBI 3aIUTHl HH(DOpMarmu. OCHOBBI 3aIIUTHI OT KOMITBIOTEPHBIX BUPYCOB.
Paznen 3. [Iporpammuoe o6ecneuenune IBM

Tema 6. Ilpoepammnoe obecneuenue uH@dopMayuoHHbIX cucmem

OcCHOBHbIE MOHATHS M KIAacCU(pUKALUs NporpaMMHOro obecrneueHus. OrmnpeneneHre CBOOOIHOTO
nporpammHoro obecnedenus. OomectenHas auneHsus GNU.

Tema 7. BeedeHue 6 onepayuoHubie cucmemul

[Tonsitne oneparmonnoit cuctemsl (OC). CTpykTypa 000011IeHHOM onepanuoHHo#i cructeMbl. OCHOBHBIE
KOMIIOHEHTHI omepairmonHoit cuctembl. [lonarne sapa OC. TloHsTue mpepbiBaHUS W TMPOLETYPHI
o0paboTku npepsiBanus. Bzanmoneiicteue nonszoBarens ¢ OC. Mcnonp3oBaHne MporpaMMHBIX CPEJICTB




CHUCTEeMHOTO M NPUKIAIHOTO Ha3HaueHHs (popmaTupoBaHusi, JepparMeHTalUH, apXHUBALUH,
AHTUBUPYCHOM 3alUTHl U T.A.). Pe3epBHOE KOMUPOBAaHHME U BOCCTAHOBJIEHHE CUCTEMBbI. l[lonmuTuku
YIpaBICHUS TOCTYIIOM B KOMITBIOTEPHBIX CUCTEMAX.

Tema 8. Beeoenue 8 ghaiinogvle cucmembi

[Tonsitue aitmooit cuctemeor (PC). MmeHoBanue ¢aiiaoB W KaranoroB. HasHaueHHe OCHOBHBIX
CUCTeMHbIX Katanoros. Tursl daiinos. [IpaBa goctymna k ¢aitnam u karagoram. Puzndeckas peainszanus
(balIoBOM CHCTEMBI.

Paznen 4. KomnbiorepHbie ceTn

Tema 9. Bsedenue 8 komnviomepHule cemu

Haznauyenne u kinaccudukamnmsi KOMIbIOTEPHBIX ceTel. [loHATHE MOAeNn B3aMMOICHCTBHS OTKPBITHIX
cuctem (OSI). CereBnie apxutektypbl. [lonstue cetn Ethernet. HacTpoiika koMmbroTepa U CETeBOTO
000pyIOBaHUS Ha MOJIb30BATEIHLCKOM YPOBHE.

Tema 10. Ocnoswi Internet

IIporokons Internet. Anpecanus B Internet. Cucrema foMeHHbIX UMeH. OCHOBBI MCIOJIb30BaHUs Internet
JUTst Toucka uHdopmarmu, ooMeHa Qaitnamu u coodienussMu. OCHOBBI HH(OPMALIMOHHOM 6€301MacCHOCTH
npu paboTe B CeTH.

5. OOpa3oBaTe/ibHbIE TEXHOJOTHH, B TOM YHCJI€ TEXHOJOTHM IJIEKTPOHHOrO O0y4YeHUs: W
AUCTAHIMOHHBbIe 00pa3oBaTe/IbHbIe TEXHOJIOTHH, HCHOJb3yeMble IPH OCYLIECTBJICHUH
0o0pa3oBaTeIbHOIO Mpouecca Mo AMCHUIIHHE

B npouecce o0yueHust HCHOIB3YIOTCS ClleAyolne 00pa3oBaTebHbIE TEXHOJIOTUU!

BBoaHast JiekUs — 1aeT NEPBOE LUEIOCTHOE NMPEACTABICHUE O JUCLUIUIMHE U OPUEHTUPYET
CTyJICHTa B CHUCTEME€ HM3yUYCHMs JAaHHOW AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C Ha3HAYCHUEM U
3a/lagaMH Kypca, €ro poJibl0 M MECTOM B CHCTEME YYCOHBIX TUCIUILUIMH U B CUCTEME IMOJATOTOBKH B
nesnom. JlaeTcst kpaTkuii 0030p Kypca, UCTOPUS PA3BUTHUSL HAYKU U MPAKTUKH, TOCTHKCHHS B ITOU
chepe, IMEHa M3BECTHBIX YUEHBIX, U3JIAralOTCs MEPCIIEKTUBHBIE HaIpaBJieHUsl ucciegoBanuii. Ha
9TOM JICKIIMH BBICKA3BIBAIOTCS METOJINYCCKUE U OPraHU3aIMOHHBIC OCOOCHHOCTH Pa0OThl B pPaMKax
JIAHHOM TUCIMIUIMHEI, 8 TAKXKE Ta€TCA aHAJIU3 PEKOMEHyeMON yueOHO-METOIMUECKON JTUTEPATYPHI.

AxkajeMuyeckas JieKUMs (WM JEKIUs OOIIEro Kypca) — IMOCIEI0BaTeIbHOE H3JI0KEHUE
MaTepuaia, OCyIIeCTBIIEMOE TPEUMYIIECTBEHHO B BHJIC MOHOJIOTA mpernoaBates. TpeOoBaHus K
aKaJeMUYeCKON JIEKIIMU: COBPEMEHHBIN HAy4YHBI YpPOBEHb M HACHIIIEHHAs HH(POPMATHUBHOCTb,
yOenuTenbHas apryMeHTalusl, JOCTYITHAsI ¥ MOHATHAS Pedb, YETKask CTPYKTYypa U JIOTUKA, HATHMYNE
SAPKUX TMPUMEPOB, HAYYHBIX JI0KA3aTeIbCTB, 000CHOBaHUH, (PaKTOB.

AxazieMudeckasl JIEKIHs, KaK MpaBujIo, COCTOUT M3 TPeX YacTel: BCTYIUJICHUs (BBEIACHHS),
W3JI0)KEHUS U 3aKIIIOUCHUS:
- BCTyIUJIEHUE (BBEJICHUE) OTPEIEIAET TEMY, TJIaH | 1elb Jekimu. OHO MPU3BaHO 3aMHTEPECOBAThH U
HACTPOHUTH ayJUTOPHIO, COOOIIUTH, B YEM 3aKIFOYaeTCs MPeAMET JIEKIUH U (WJIH) €€ aKTyalbHOCTb,
OCHOBHasl ujaes (mpodiema, LEHTPAIbHBIM BOMPOC), CBSA3b C MPEABIAYLUIUMH U MOCIEAYIOUUMHU
3aHIATHSIMHM, TIOCTaBUTh €€ OCHOBHBIE BOMNPOCH. BBeneHne JOMKHO OBITh KpaTKUM U
LeJICHAPABICHHBIM.
- U3JIO)KEHUE SIBJISIETCS OCHOBHOM YacCThIO JIEKLIUH, B KOTOPOW PEATU3YETCS HAYYHOE COJIEP:KaHUE
TEMBI, CTaBSITCA BCE y3JI0BBIE BOIPOCHI, IPUBOIUTCS BCA CUCTEMA JOKA3ATEIbCTB C UCIOJIb30BAaHUEM
HauboJee 1e1eco00pa3HbIX METOINYECKUX preMoB. Kaxkoe TeopeTrueckoe MoiokKeHne JOIKHO
OBITh OOOCHOBAaHO W JOKA3aHO, MPHUBOAMMBIC (DOPMYIHUPOBKU M OMPEAEICHUS JTOJDKHBI OBIThH
YETKUMHU, HACHIIIEHHBIMU TJTYOOKHUM COJIeP:KaHUEM.
- 3aKiI0YeHre 0000IIaeT B KpaTKuX (HOpPMYITHpPOBKAX OCHOBHBIE WJIEU JICKIUH, JIOTUYECKU €€
3aBepiuasd. B 3akia0ueHUMM MOTYT JaBaTbCsid PEKOMEHIALMHM O TMOPAAKE NAJbHEHIIErO HU3y4YECHUS
OCHOBHBIX BOIIPOCOB JIEKIIUM CAMOCTOATENIHHO M0 YKa3aHHOM JIUTEPATYpE.

Jlekuus ¢ pa30opoM KOHKPETHBIX CUTyalllii — 3To 1o (opMe Ta kKe JEKIUSI-TUCKYCCHsl, HO
Ha 00CYyXJIeHHE TPEeToaBaTeh CTaBUT HE BOMPOC, & KOHKPETHYIO cuTyaruio. Kak npaBuio, Takas
CUTyalHsl NPEACTABIIAECTCA YCTHO WM B OYEHb KOPOTKOM BHMJEO3AIHUCH, MOITOMY H3JI0KEHUE €€
JIOJKHO OBITh OYEHb KPATKUM, HO COJEp’KaTh JOCTATOUYHYI0 HWHGMOpPMAIMIO N1 OIEHKU
XapakTEepHOTO SBICHUS W OOCYXAeHHUs. DJTO, TaK Ha3biBaemasi, MUKpocutyarus. Ciymarenu




AHATM3UPYIOT W 00CYyXHalT ee coobma, Bced ayaumropueil. [IpenomaBatens crapaeTcs
aKTUBM3UPOBATh y4acTue B OOCYXKJIEHUU OTAENIbHBIMH BOIpPOCaMH, OOpalleHHBIMH K OTIEJIbHBIM
CIIyIIATENsIM, BBISICHSET MX OLEHKY CYKICHHMSM KOJUIET, IPEJIaraeT COMOCTaBUTh C COOCTBEHHOM
MPAKTUKOM, «CTAIKMBACT» MEXAY COO0H pa3iMuHble MHEHHS M TEM Pa3BUBAET AUCKYCCHUIO, CTPEMSICh
HAIpaBUTh €€ B HY)KHOE PYCJO. 3aTeM, ONMPAsCh Ha IPABWIbHBIE BBICKA3bIBAHUS U aHAIU3UPYS
HENPaBWIbHbIE, HEHABSI3UMBO, HO YOEAUTENbHO MOJIBOAUT AYAUTOPUIO K KOJUIEKTUBHOMY BBIBOIY
W 0000IIEHUIO.

O06o01maomas Jekuuss — MPOBOAUTCS B 3aBEpIICHUE HU3YUYEHUs pa3zesia WA TeMbl s
3aKpeIICHUS 3HaHUW. Ha 7nexkuuu BHOBB BBIIENAIOTCS OCHOBHBIE BOIPOCHI, HCIONb3YIOTCS
00o001arome Ta0IHIIbl, CXEMbI, AITOPUTMBI, TO3BOJISAIONINE BKIIOUYUTH YCBOCHHBIC 3HAHUSI B HOBBIE
CBSI3M U 3aBUCHUMOCTH, IIEPEBO/IA UX HA O0Jiee BBICOKUE YPOBHU YCBOCHUS.

O030pHasi JeKUHMsA — MPOBOIUTCS OOBIYHO TEpel TOCYAAPCTBEHHBIMHU HIIM KYPCOBBIMHU
9K3aMeHaMHU. B JeKiuu uznararTrcs JIMIIb OT/IebHbIE, Hanbosee KPYIHbIE BOPOCH! AUCIUILTAHBL
Marepuan JeKIUH HPEeACTaBIIeT KOHCIEKTHBHBIN 0030p moiHoro y4deOHoro Kypca. IIpoBoautcs
TaKas JISKIHS C 1[eJIbI0 CUCTEMAaTU3alliuy 3HaHUM CTYJCHTOB, MTOJIYYeHHBIX UMU B XOJI€ U3yueHus (B
TOM YHCJI€ CAMOCTOSITEILHOT0) Y4eOHOTr0 MaTepuasa.

Macrep-kiaace — 310 ocobast gopma ydeOHOTO 3aHATHSA, KOTAA IPErnojaBaTelb-MacTep
NepeJaeT CBOM ONBIT MYyTEM NPSIMOr0 M KOMMEHTHUPOBAHHOI'O IIOKa3a IOCIEA0BATEIbHOCTH
JeCTBUI, METOJIOB, IPUEMOB U (OpPM MeIarornueckon aeareiabHocTu. Llenpio npoBeaeHus Mactep-
KJ1acca SBIISIeTCS IPOPEeCCHOHATBPHOE, MHTEIUIEKTYaIbHOE U 3CTETUYECKOE BOCIIUTAHUE CTYACHTOB, U
MpeKIe BCEro, pa3BUTHE B XOJE€ MacTep-Kiacca CHOCOOHOCTH CTyJEHTa CaMOCTOSITENbHO U
HECTaHJIaPTHO MBICIUTb.

JyeKTPOHHBbIN y4eOHbIl Kypc B LMS Juaextponnbiii ynusepcurer Moodle SApI'Y- B
KOTOPOM IIPEJCTABJICHbI. CIUCOK Yy4e€OHOW JIMUTEepaTypbl Uil OCBOEHHUS IUCUUIUIMHBI, IpaBHIIa
MPOXOXKACHUS MPOMEKYTOYHOU aTTeCTallMd MO JUCHUIUIMHE, 3aJaHus AN CaMOCTOSTEIbHOU
paboTel oOydarommxcss B (opMe TECTOB W 3aAaHUN JUISI MPOBEACHUS TEKYIIEro KOHTPOJIS
YCIIeBAEMOCTH OOYYAIOIIUXCS, MIPEICTABICHBI TEKCThI JEKIUI M0 OTJEIbHBIM TeMaM JUCIHUILINHBI,
CCBUIKM Ha JIEKIIMM W TPAKTUYECKHE CEMHHApbl U KOHCYJbTAllUM, MPOBOAUMBIE B (opme
BUJICOKOH(EepeHITNH.

JlabopaTopnasi pabdora — opranuzanus y4eOHOI pabOThl ¢ peaJbHbIMU MaTepPHATbHBIMH U
MH(OPMAIIMOHHBIMU 00BEKTaMH, SKCIIEPUMEHTaIbHAas paboTa ¢ aHAIIOTOBBIMHU MOJAEISIMU peaTbHbIX
00BEKTOB.

KonTecT - copeBHOBaHUE 110 IPOrpaMMUPOBAHUIO, TPU KOTOPOM YYACTHUKH OTIPABIISIOT KOJ
C pelIeHreM JaHHBIX 3a7a4d Ha CalT, MpeJHa3HAYeHHBIN AT NX aTeMaTHUYeCKOTO TECTUPOBAHMS.

6. IlepeyeHb JMUEH3NOHHOIO H (MJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCHOJIB3YeMOI0 INPH OCYLIECTBJICHHHM 00pa30BaTEJIbHOI0 Ipouecca 10
AUCHUIINHE

B nporiecce ocyiecTieHus: 00pa3zoBaTeIbHOTO MPOLECCa UCTIONb3YIOTCS:

— 151 pOpMHUPOBaHUS TEKCTOB MaTepHAIIOB [l IPOMEKYTOUHOM U TeKyIIel aTTecTaluu -
npuioxenue Microsoft Office;

- U1 pa3pabOTKH Mpe3eHTaIUi JIeKIHii - mpuiokeHue Microsoft PowerPoint;

— JUIs1 TOMcKa yueOHoi muteparypsl 6nbanotexu SApl'Y — ABromMaTtuzupoBaHHas OHMOIMOTEYHAs
undopmarmonHas cucrema "BYKU-NEXT" (ABUC "byku-Next");

- JUT TIPOBEICHHUS] MAaCTEP-KJIaCCOB U TIOJArOTOBKK MaTepuaios jekuuii - Microsoft Visual Studio
2017/2019;

- Juid nipoBesieHus 1abopaTopHbix 3aHATH MS Windows, antuBupycHoe 110 (ESET), cucremubie
yTUiInThl, apxusarop - 7Zip (GNU GPL v.3), nporpammel cemeiictBa Microsoft Office.



7. IlepeyeHb cOBpeMeHHBIX MNpPodecCHOHANBHBIX 0a3 JaHHBIX W HHQOPMALHMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIeCTBJIEHUH 00pPa30BaTeJbLHOI0 Mpoliecca Mo
AUCHHILINHE (PU HE00X0AMMOCTH)

— JIUIsl IOMCKa y4eOHOM muTepaTypsl oubmuoreku Apl'Y — ABromatu3upoBaHHas OHOIMOTEIHAS
unpopmannonnas cucrema "BYKNU-NEXT" (ABUC "Byku-Next");

8. IlepeyeHb OCHOBHOIi M IOMOJIHUTEIbHON Y4eOHOM JTUTEPATYPHI, pecypcoB HH(POPMAIITHOHHO-
TeJIEKOMMYHUKAIIUOHHON ceTH «UHTepHeT» (MPM HEOOXOAMMOCTH), PEKOMEHIYeMbIX sl
OCBOEHHUS TUCHUILINHBI

a) OCHOBHasl JIUTepaTypa

1. OcHoBbI nporpamMmmupoBanus: yueoHoe mocooue / O. B. Bnacora, H. I1. ®enotosa, O. I1.
Sxumosa; Spocin. roc. ya-T um. I1. I'. Jlemunosa. - SApocnasis: SApl'Y, 2019. — 83c
(http://www.lib.uniyar.ac.ru/edocs/iuni/20190204.pdf)

2. OcHoBBI IporpaMMupoBanusi: yueoHoe nocobue / O. B. Bnacosa, H. I1. ®enorona, O. I1.
SAxumona; Spocn. roc. yu-T um. I1. I'. lemunona. - Spocnasns: Apl'Y, 2021. — 72¢C

3. HonbHukos, B. JI., OcHoBbI mporpaMMupoBanus Ha sizbike C#. [Ipumepsl 1abopaTOpHBIX paboT:
naboparopuslii npaktukyM / B. JI. Jlonbaukos, O. I1. SIkumoBa ; fApocin. roc. yH-T, SApocnasib,
SApl'Y, 2010, 64c (http://www.lib.uniyar.ac.ru/edocs/iuni/20100478.pdf)

4. Tlonoenbckuii, B. B. IIporpammupoBanue. ba3ossrit kype C# : yueOHUK [Uist By30B /

B. B. ITox6enbckuit. — MockBa : M3natensctBo FOpaiit, 2020. — 369 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-10616-9. — Texkcr : anexkrponnsii // O6pa3oBaTenbHas
wiatdopma FOpaidt [caiit]. — URL: https://urait.ru/bcode/450868 (nata obpamenus: 16.01.2022).

0) 1OMOJIHUTE/ILHASA JIUTEPATypa

1. Kyapuna, E. B. OCHOBBI aJIrOpUTMH3aLIUU U IPOrPaMMUpPOBaHUsl Ha si3blke C# : yueOHOe
noco6ue st By30B / E. B. Kynpuna, M. B. OraueBa. — Mocksa : U3natenbctBo FOpaiit, 2022. —
322 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-09796-2. — Tekcr : aneKTpoHHBIH //
Oo6pasoBatenpHas mwardpopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/494874 (nara
oOpatenus: 15.01.2022).

2. Boinik, B. K. Undopmaruka : yuebHoe nocodue ais By30B / B. K. Bosnk. — Mocksa : U3narenscTBo
FOpaiir, 2021. — 207 c¢. — (Bpicmee obpazoBanne). — ISBN 978-5-534-14093-4. — Tekcr :
AIIEKTPOHHBIN // Ob6pa3oBarenbHas miatdopma IOpaiit [calT]. — URL:
https://urait.ru/bcode/467779 (nara obpamienus: 16.01.2022).

3. Toncto6poB, A. II. Apxurektypa DBM : yuebHoe nocobue ans By3oB / A. I1. Tonctobpos. — 2-
e u3a., ucnp. u gon. — MockBa : MspartensctBo IOpaiit, 2022. — 154 c¢. — (Bricmiee
oOpazoBanue). — ISBN 978-5-534-12377-7. — Tekct : anexkTpoHHbI // OOpa3oBarenbHas
mwiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/496167 (nata obpamenus: 16.01.2022).
4. Kazanckuii, A. A. IlporpammupoBanue Ha Visual C# : yue6HOe mocobue /i By30B / A. A.
Kazanckuii. — 2-e u3j., mepepad. u qorn. — Mocksa : UzparensctBo FOpaiit, 2020. — 192 ¢. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-12338-8. — TekcT : 2neKTpOHHBIH //
O6pazoBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/451467 (nata
obpamenust: 15.01.2022).

B) pecypcsol cetu « MHTEepHET» (IPH HEOOXOAUMOCTH)

1. DnekrponHast 6nbnaMoTeKa yueOHbIX MaTtepuanon SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. DnekTpoHHO-0ubIHoTeuHas cuctema «HOpaiit» https://urait.ru/

3. DaexTpoHHO-0MOIMOTe Hast cUcTeMa «Y HUBepcUTeTcKast Oubaunoreka online» (www.biblioclub.ru )
4. DnekTpoHHO-OMbmmoTedynas cucrema «Jlanpy» http://e.lanbook.com/


http://www.lib.uniyar.ac.ru/edocs/iuni/20100478.pdf
https://vk.com/away.php?to=https%3A%2F%2Furait.ru%2Fbcode%2F494874&cc_key=

9. MaTepuajbHO-TeXHHYecKas 0a3a, He00X0AMMasl VIS OCYIIECTBJIEHUsI 00Pa30BaTeIbLHOI0
npoiecca mo AMCIHUILINHE

MarepuanbHO-TeXHHUYECKas 0a3a, HEOOX0AUMast 1l OCYIIECTBICHUST 00pa30BaTEILHOTO MpoIIecca
0 JUCUIHUIUIMHE BKJIFOYAET B CBOW COCTAB CIICIIUAILHBIC TIOMEIICHUS:

-y4eOHbIC ayIUTOPUH IS TPOBECHUS 3aHATUH JIEKIIMOHHOTO THUTIA;

-y4eOHbIC ayAUTOPUH IS POBEIACHUS 3aHATHH JJa00paTOpHBIX padboT (;1aboparopust
UH(POPMALIMOHHBIX TEXHOJIOTUHN): KOMIIBIOTEpHBIE Ki1acchl, 00opyaoBanHble [I9BM kiacca He
Hwke Intel Pentium IV, 1 Gb RAM, 100G HDD ¢ ycTaHOBIEHHBIM MPOTPaMMHBIM 00€CTICUCHHEM
MS Windows 7/10, MS Office, Microsoft Visual Studio 2017,2019. U3 pacuera oana [I9BM Ha
OJTHOTO YeJIOBEKA.

- yaeOHBIC ayTUTOPUU JJISl IPOBEACHHMSI TPYITIOBBIX M MHIUBUAYAIBHBIX KOHCYJbTAIUH,

- yueOHbIC ayTUTOPHUHU ISl TIPOBEICHHSI TEKYIETO KOHTPOJIS ¥ IIPOMEKYTOYHOMN aTTeCTallNH;
-IOMEIICHUS Il CAMOCTOSITEIbHOU PadOTHI;

-IIOMEIICHHS [Tl XPAaHESHUS ¥ MPO(UITAKTUYECKOTO 00CITY)KUBAHHUS TEXHUYECKUX CPEIICTB
00y4eHusl.

[TomernieHust 17151 CaMOCTOSITEIBHON pabOThl 00YYAIOIINXCSl OCHAIIIEHBI KOMITBIOTEPHOI TEXHUKOH ¢
BO3MOYKHOCTBIO TIOAKIIIOYEHHS K ceT «MHTepHeT» 1 obecrieueHrneM JOCTYIa B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly OpraHH3aIlHH.

Umcno nocaiouHbIX MECT B JIEKIIMOHHOW ayJJUTOPUH O0JIbIIe TH00 PABHO CIIUCOYHOMY COCTaBY
MIOTOKA, & B AyIUTOPUH VIS IPAKTUICCKHUX 3aHITUH (CEMHUHAPOB) — CIUCOYHOMY COCTaBY TPYIIIIBI
o0ydJarouuxcsi.

ABTOp(BI):

JOIEHT Kadeapbl KOMIBIOTEPHON 0€30MaCHOCTH U MATEMAaTHYECKUX METOJIOB O.I1. SIkumoBa
o0paboTku nHpOpMaNyH, K. ¢.-M. H.,

Crapuuii npenogaBatenb KadeIpbl KOMIBIOTEPHOM O.B. Brnacosa
0€30I1aCHOCTH ¥ MaTEMaTHYECKUX METO0B 00paboTKH HHPOpMALIUU



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«Aupopmaruxar»

DoH/I OLIEHOYHBIX CPEJICTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM aTTEeCTAIUM CTY/IeHTOB
o AUCHMILIHHE

1. Tunossic KOHTPOJIBHBIC 3alaHUA U MHBIC MaTCpHaJibl,
HCIIOJIB3YEMBIC B IIPOLECCEC TCKYUIET'O KOHTPOJIA YCIIEBACMOCTHU

JlabopamopHasa paboma Ne 1.

Tunbl JaHHBIX. Y CI0BHBIN oniepaTop. LMKkl

JlaGopaTopHast paboTa COCTOUT U3 YETHIPEX 3aJaHHI.

3ananue 1. Pabota c BemecTBEeHHBIMU YKcliaMu. Marematuueckue Gpynkuuu. (U-OMK-7_2)
Jl1s1 BBITTOJTHEHMS 3aIJaHUSI HEOOXOIMMO 3HATH:

- IWAIa30Hbl PA3JINYHBIX BEIMIECTBEHHBIX TUIIOB;

- OIIMCAaHUE U MHULIMAIN3ALUIO TIEPEMEHHBIX BEILIECTBEHHBIX TUIIOB;

- (popMaThl peCTaBICHUS BEIIECTBEHHBIX YUCENT: C PUKCUPOBAHHOM U C IJIABAIOIICH TOYKOM;
- OTIepaTOpbl BBOJA-BHIBO/IA BEIIECTBEHHBIX YHCET B HYKHOM (hopMare, C Hy>KHON TOYHOCTHIO;
- apu(MeTHIecKue onepaluy HaJl IEPEMEHHBIMH BEIICCTBEHHBIX TUIIOB;

- IPUHLMIIBI CPABHEHUS BEIIECTBEHHBIX YHUCEII C YYETOM IIOTPEIIHOCTH BBIYMCIIEHUN;

- pa3iu4aHble QYHKIUU IJI OKPYTJICHUS BEIICCTBEHHBIX YHCEI;

- OCHOBHBIE MaTeMaTu4eckue PyHKINH, OnpeiesieHHbIe B Kiacce Math.

B »TOM 331aHN HEOOXOAMMO BBECTH 3HAYCHUSI HEOOXOMMBIX NIEPEMEHHBIX U BBIYHCIIHTH JABA
BbIpaKeHUS A U B, 3aBHCAIINX OT 3TUX NEPEMEHHBIX, BBIBECTH 3HAUCHHSI 000X BBIPAKEHUN U
paszHoctu C Mex1y HUMH B popMaTe ¢ pUKCHpoBaHHOM Toukoi ¢ TouHocThio 0,000001.
BeipakeHust MOTyT coziepkaTh IpoOU U KOPHH, TOITOMY BaxkHO MOMHUTH 00 O/]3. [Tockonbky
OTIEpaTOp BETBJICHUS B ATOM JIaOOPAaTOPHOM pabOTe HE UCIIONB3YETCs, HEOOXOIUMO BBHIBECTH
uHpopmanuto 00 O/[3 Ha skpaH.

Crnenmyer Takxe TOMHUTH O YUTAEMOCTH KOJIa M HE 3aIMCHIBATH BEIYMCIICHHE BHIPAKEHUS B OJTHH
oreparop.

[Tpu cocTaBieHUHM CHCTEMBI TECTOB K 3a/IaHUI0 MOXKET TOTPEeOOBATHCS BBECTH YIIIBI B Tpajaycax, a
MOTOM MEPEBECTH UX B paJIUaHbl.

L — 25+ 2% | 6 + 84120 22+ 2044 7 o
A= (AgE e e s r s bl a4 2)

B=v1—x

3ananue 2. Pemenue ypaBHeHuil. [IpoBepka npuHaiekHOCTh TOUkH 001actu (U-OMK-7_2)
Jl1st BeIOSTHEHUS 3ajaHKsI HEOOXO/IMMO 3HATh:

- BBO/I, BBIBOJI, NHUIIMAIM3ALMIO 1IEJIBIX U BEIIECTBEHHBIX IEPEMEHHBIX;

- IpaBUJIa IPE0OPa30BaHUS MEPEMEHHBIX Pa3IMYHOrO TUIIA;

- CTaHJapTHBIE JIOTHYEeCKHE PYHKIMU: OTPULIAHHE, KOHBIOHKLIUS, TU3bIOHKITHS;

- IPUOPUTET JIOTHUYECKHUX OTEeparHii.

Pemenne ypaBHeHM

Heo6xoa1Mo akKypaTHO pacCMOTPETh BCE BO3MOXKHbIE MPUHLUIHAIBHO Pa3HbIe BapUAHTHI
3HaYeHUH K03 (PUIIMEHTOB UK TapaMeTPOB.

Janbl 1Ba 11enbIX yncna: a u b Pemure ypaBnenne ax + b = 0.
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Heob6xo1muMo BBIBECTH BCE PEIICHHUS, €CJIA UX YUClio koneuHo; NO, ecnu pemenwnii HeT; U INF, ecnu
penieHnii 66CKOHEYHO MHOTO.

[TprHaaANnEXKHOCTH TOYKH 00JIacTH

OTO0 3aJaHue COCTOUT U3 JIBYX IYHKTOB. B 000uX ciydasXx HYKHO NPOBEPHUTb, NMPUHAUICKUT JIU
TOYKa 3aKpalleHHOM oO0JacTH Ha IUIOCKOCTH. Touka 3amaercs JABYMS BELIECTBEHHBIMHU
KoopauHaTaMu. B mepBoMm ciyyae - 1r0OBIMM, BO BTOPOM IIYHKTE - HEOTPHUIATEIbHBIMU
KOOpAMHATaMH. BO BTOPOM IIyHKTE CUMTAaeM HAa4aJOM KOOPAMHAT JIEBBIA HUKHUHI YroJl KapTUHKU. B
3aJJaHUAX BTOPOTrO IIYHKTA, €CJIM 00J1aCTh OrpaHUYEHa He NMPSIMOM JIMHUEH, TO 3TO Iyra OKPY»KHOCTH.
Yacro Ha pucyHKe n300pakeHa He BCsl 00JIaCTh, @ TOJIBKO €€ YacTb, I0CTaTOYHAs JJ1s1 0000IIECHHS Ha
BCIO IUIOCKOCTh. MacmTa0: 1 - oHa KiIeTouka 1o 00eMM OCSIM.

3amanue 3. {uki for. [Tepedop. Pebyco (U-OMNK-7_2)

B sTom 3amanmm HeoOXOAMMO HamUCaTh MPOrpamMMy, KOTOpas HepedopoM BapHUaHTOB pelIaeT
YHCIOBOU pedyc.

B pebyce pa3HbiM OyKBaM COOTBETCTBYIOT pa3HbIe IIU(PHI, 1 HA000poT. Unciaa He MOTYT HAaUMHATHCS
¢ HyJs. Pemennii Mo>xeT OBITh HECKOJIBKO, TOTIA HY)KHO BBIBECTH HX BCE.

B HEKOTOPBIX cydasx MOXKHO OTPaHUYHTH Mepedop BapuaHTOB (Koraa nugpa MOKET ObITh TOJIBKO
YETHOH MM 3aBEIOMO HE MMPEBOCXOAMUT KAKOTO-TO YHCIIA).

JA + JJA = HET

3ananue 4 [ukn for. [leyats Tabnuibl HICTUHHOCTH OyieBoi GpyHKUMHU (U-OMK-7_2)

JU1s1 BEIYMCTICHHS JIOTHYECKUX BBIPAKEHHUH MOTPeOyroTCs JIoTudeckne QYHKIIMH OT ABYX
nepeMeHHbIX. K OCHOBHBIM OyieM OTHOCHTB:!

orpuranue (He,!);

KOHBIOHKIHS (1, &,*) JTorndeckoe yMHOKEHHE B (OPMYJIe MOXKET OBITh OIMYIIEHO;
JTU3BIOHKIMS (WIH, 1)

Hpyrue norunueckue GyHKIUU MOXKHO BbIPAa3UTh Yepe3 OCHOBHBIE. J{Jisl Kax/10i U3 HUX HEOOXOAUMO

pcaIn30BaTh OTZ[CHBHBIﬁ METOA BBIYHCIICHUS.
o Ly =Ty + xi;

T = y=r+1;
8 Ty =y Ty
o 1|y =TT,

o v ly=ux+

Onpeaempa eneayioumii npropaTer 10rnaecKny onepamii:
R = R
B 37om 3asanmm HeoGxoiHMO NOCTPORTE TADUTHITEl MOTHHHOCTH [T JJEYX
NOrHaecKnx BrPazceanit A n Bl
l. A=rz4+ay+rz; B=:—=ory
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Jlabopamopnasa paboma Ne 2.
JlabopaTtopnast padora 2. L{ukisl. [TocnenoBarenbHoCTH

JlaGopaTopHast paboTa COCTOUT U3 TPEX 3aJIaHUU. }

3anmanue 1. [Huka while. Cymma psiga (M-OMK-7_1)

Jana pynkuus, 3aganHas 06CKOHEYHBIM PsIoM (IO BapUaHTaM).

Ee nyxH0 npotabynupoBaTth B N Toukax oTpeska [A, B]. Eciau HekoTopbie TOUKH OTpe3ka He
MPUHAJJICKUT YKa3aHHOW B 33JJaHUM 00JIACTU CXOJAUMOCTH psifia, HEOOXOIUMO BBIBECTH COOOIICHHE
00 sToM. 3HaueHus (PYHKIIMU BBIYUCIISIOTCS C 3aJaHHON TOYHOCTHIO epsilon.

TakuMm oOpa3om Ha BxoJ noctymaroT 4 uncina: N, A, B, epsilon.

QDYHKIUIO HY)KHO BBIYHCIIUTH TPEMSI CIIOCO0aMH, a pe3ysIbTaT BRIBECTH HA DKPAH B BU/IE TAOJIMIIBL:
X f1(x) f2(X) f3(X)
0.753 0.753 0.753 0.753

KoandecTBO 3HAKOB ITOCIE 3aIISTON JOJIDKHO COOTBCTCTBOBATH SaHaHHOﬁ TOYHOCTH.

CriocoOb! BBIYHUCIIECHUS:

1. BBI3BaTh CTAaHIAPTHYIO (DYHKIIHIO, OTIPEICICHHYIO B IPOCTpAaHCTBE MMeH Math;

2. BBIUUCIIEHHE KAXKJ0I'0 CJIaraéMoro no-oTAeIbHOCTH, UCIO0Ib3Ysl CAMOCTOSTENILHO
HaNMCaHHBIE JIJIs TOr0 (PYHKIIUU BO3BEICHUS B CTETICHDb, BBIYUCICHUS MOIYJIs, (hakTopraia
Y, BO3MOYKHO, APYI'UX (YHKLUH;

3. criaraemble HaJ0 BRIYUCIATH 3()(HEKTUBHO, UCTIONB3YS PE3yNIbTaThl, IOydeHHBIE Ha
npeablayIeM 1mare. be3 ucrnonb30BaHus BCIIOMOTaTenbHbIX (YHKINH (32 HCKIIOUEHUEM
BapHaHTOB ¢ unciaamu beprymm).

Camu ¢ynkimn f i(X) HEOOXOIMMO peann3oBaTh B BUJE OTAeabHBIX MeTo0B double fi(double X,
double e).

. o Qg4
II_!- 1 an+t1

of ai R S ':'__”_ f_qye O -
[. fir)=snr=ua T+"5T E 1) mr =

3amanue 2. O6paboTKa nmocienoBareabHocTelt (U-OMNK-7_2)

[enb paboTsl. [Tpuaymars alropuT™ U pelIuTh 3a/1a4y Ha IPUMEHEHUE MPOCTEUIITNX KOHCTPYKITUN
A3BIKA - IIUKJIA U YCIIOBUS, OCYIIECTBIISS MOIIATOBBIA BBOJ U BHIBOJ JAHHBIX (MAaCCHUB UCIOIb30BaTh
HEJIb3s1).

TpebyeTcst BBECTH C KIaBHATYPhl HATYpallbHOE YUCIIO N, Aaliee B IIUKJIE 00eCIeYnTh BBO U
00pabOTKy OCTaTbHBIX JAaHHBIX.

Jlanbl HaTypajbHbIE YUCHA N, a1, ... , . ONMpeneauTb KOJINUYECTBO YICHOB aj OCIEA0BaTEIbHOCTH
ai, ..., an. KpaTHBIX 3 ¥ HE KPaTHBIX 5.

3amanwne 3. O06paboTKa mocnenoBareabHOCTel (U-OMNK-7_1)

[ens paboTsl. [Ipugymars anroput™ U peuIuTh 3a/1a4y Ha IPUMEHEHHE MPOCTEUITUX KOHCTPYKLIUN
A3bIKA - IUKJIA U YCIIOBUS, OCYILECTBIISASA MOIIAroBbIi BBOJI M BHIBOJI IAHHBIX.

Pemenue 3anaun 101KHO OBITH A (EKTUBHBIM KaK M0 BpeMEHU paboThl, TaK U MO UCIOJIB3YEMOM
namstu. [Iporpammy 6yaem cuntaTh 3¢ (HEeKTUBHON 1O NaMSITH, €CIIH UCIOIb3yeMas MaMsATh He
3aBHCUT OT pa3Mepa BXOJHBIX AaHHbIX. [IporpamMMy Oynem cuntath 3¢ (HeKTUBHON IO BpEMEHH,
€CIIU TP YBEJIIMYEHUHU pa3Mepa BXOAHbIX JaHHbIX N B t pa3 (t- mro0oe umcio) BpeMs e€ paboThl
yBEJIMYUBaAETCS He OoJiee ueM B t pas.
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JlaH CMCOK TOYEK IJIOCKOCTH C LIEJI0YHCICHHBIMUA KoopanHaTaMu. HeoOxoauMo onpenenuTs:

1) HomMep KoopauHATHOM YeTBepTH K, B KOTOpOW HaX0IUTCS OOJIBIIE BCETO TOYEK;

2) Touky A B 3TOIl UETBEPTH, HAUMEHEE YAAIECHHYIO OT OCEH KOOPAUHAT;

3) paccrosiare R oT 3TO# TOUKM 10 ONIMIKaWIIIEH OCH.

Eciin B HECKOJIBKMX YETBEPTAX PACIIONIOKEHO OAMHAKOBOE KOJIMYECTBO TOUEK, CIEIYET BBIOPATh TY
YeTBepTh, B KOTOpoi BennunHa R menswine. [Ipu paBeHCTBEe M KOJIMYEeCTBa TOYEK, U BEIMYMUHBI R
HE00X0IMMO BBIOpaTh 4eTBEPTh ¢ MeHbIIMM HOMepoM K. Ecnu B BEIOpaHHOW YETBEPTH HECKOJIBKO
TOYEK HaXOAATCA Ha OJMHAKOBOM MHUHHMAJIbHOM PACCTOSIHUU OT OCEH KOOpJUHAT, HY>)KHO BBIOpaTh
HEepBYIO MO CHUCKY. ToukH, XOTS OBl OJHA M3 KOOPAMHAT KOTOPBIX PaBHA HYIIO, CUUTAIOTCA HE
MpUHAJICKAIIMMHI HUA OJTHOM 4eTBEpTU U He paccMmarpuBarorca. Hanumure 3¢ dekTuBHyIO, B TOM
qHCIIe M0 MAaMSTH, IPOTpaMMy, KOTOpast OyAeT pemarhb 3Ty 3a/1ady.

Onucanne BXOJHBIX JaHHBIX

B niepBoii cTpoke BBOJUTCS OJHO LIEI0€ MOJ0KUTENBHOE Yncio — koaudecTtBo Touek N. Kaxnas us
cnenyromux N CTpoK COAEpKUT KOOPAUHATHI OUepeIHOM TOUKH — JBa IeJIbIX YKcia (epBoe —
KOOpJIMHATa X, BTOPOE — KOOPJUHATA Y).

OnucaHne BbIXOJHBIX TaHHBIX

[TporpamMma f01KHA BBIBECTH HOMED BbIOpaHHOM yeTBepTu K, KommdecTBo Touek B HEM M,
KOOpJMHATHI BEIOPAHHOM TOYKK A ¥ MUHUMAaJbHOE paccTosiHre R mo oOpasily, npuBeaéHHOMY
HUXXE B IPUMEPE.

[IpuMep BXOJHBIX TaHHBIX:

7

-34

12

11

04

-2 -3

-6 8

-121

[TprimMep BBIXOAHBIX JaHHBIX JUIsl IPUBEAEHHOIO BhIIIE IPUMEPA BXOAHBIX JAHHBIX:

K=2

M =3
A=(-12, 1)
R=1

Jlabopamopnas paboma Ne 3.
JlaboparopHas pabota 3. OnHoMepHbIe MacCUBHI. [laTunk cny4yaitHbIx uncen. Daitnbl.
JlaGopaTopHast paboTa COCTOUT U3 YETHIPEX 3aaHHI.

3amanne 1. O6paboTKa OJHOMEPHBIX MaCCUBOB. (U-OMK-7_2)

Llens pa®oTel. Pemnth 3amauy Ha 06pabOTKY 0JTHOMEpPHOTO MaccuBa. TpeOyeTcst BBECTH C
KJIaBHATyphl Pa3MEPHOCTh MAaCCHBa N, Jjajiee B LIUKJIE BBECTH 3JI€MEHThI MaccuBa. [lomydyeHHbIH
OTBET BBIBECTH Ha DKpaH.

Bapuants! 3aganus

Jlanbl HaTypanabHBIE N, M, 1enble yucaa a 1, ..., a nu b 1, ..., b_m. BHyTpu kaxaoi 13 1aHHBIX
MOCJIEIOBATEIbHOCTE HET MOBTOPSIOMMXCS 4ieHOB. [locTpouTh o0ObeAMHEHHE JTaHHBIX
IIOCJIENOBATEIILHOCTEN.

3ananue 2. O6paboTka cepuil MOAPA UAYIIUX SJIEMEHTOB.

Llens paboTel. Pemnth 3amauy Ha 06pabOTKY 0THOMEPHOTO MaccuBa. TpeOyeTcst BBECTH C
KJIaBHATyphl Pa3MEPHOCTh MAacCHBa N, Jjajiee B LIUKJIE BBECTH 3JIEMEHTHI MaccuBa. [lomydyeHHbIH
OTBET BBIBECTH Ha 3kpaH. Ecim B pesynbraTte paboThl pazmep Barrero maccuBa MOXeT U3MEHHUTCS B
CTOPOHY YBEJIMUYEHHSI, TO CIEYeT 3apaHee 3TO y4ecThb, CO3/1aB MAaCCUB OOJIBIIETO pa3Mepa.
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Omnpenenenne: HazoBeM cepueli rpynmny Noapsii UAYLIIMX OAUHAKOBBIX 3JIEMEHTOB, a JUIMHON CEpUn
— KOJIMYECTBO ATUX DJIEMEHTOB (JIJTMHA CEPUH MOXKET OBITh paBHa 1).

Jan nenouyucienublii MaccuB A pasmepa N. ChopmMupoBath JIBa HOBBIX IIEJIOUHUCIICHHBIX MaccuBa B
u C 0JMHaKOBOTO pa3Mepa, 3aIucaB B MacCuB B 1JIMHBI Bcex cepHil HCXOTHOTO MacCUBa, a B MAaCCHUB
C — 3HaueHHs AIEMEHTOB, 00Pa3yIOIIUX ITH CEPUU.

3ananue 3. MeTopl, TPUHUMAIOIIME U BO3BPALIAIONINE MACCUBBI B KauecTBe mapaMeTpoB. Dailiibl.
(U-OMNK-7_2)

[Ipu BBINOJHEHUHU ATOTO 3aJaHUSI HY)KHO HCIOJB30BaTh OJJHOMEPHBIC MACCUBHI M HAITUCATh METO/IBI,
MPUHUMAIOIIKME M BO3BpAllalollie MacCHBBI B KadecTBe MmapamerpoB. Kpome mepeduclieHHBIX B
3a/laHusAX METOJI0B HEeoOXOJUMO pealu30BaThb METOJbl BBOJA M BbIBOAA MaccuBoB. He cienyer
00BEANHSTH B OIMH METO/I peaIn3aliI0 HECKOJIbKUX 3a/1a4. MacCUBBI U UX JUIMHBI B YCIIOBUU 33/1a41
3anycaHbl 3ariaBHBIME OyKBaMH Uil JIydllleld YUTaeMOCTH yclioBHs. Eciu B pesynbrate paboThI
pa3Mmep Bamero maccuBa MOXET U3BMEHUTCS B CTOPOHY YBEIHUEHUS, TO CIIEIyeT 3apaHee 3TO YUeCTh,
co3/1aB MaccuB OoJblnero pasmepa. VcxoaHble NaHHBIE CUUTHIBAIOTCS H3 (Qaiina. PesymbraT
3anuchIBaeTcs B (paii.

B cootBercTBHU ¢ BapraHTOM Bam HEOOXOAMMO BBITIOJIHUTE CIIEIYOIIECE:

N3 nenounciaennoro maccuBa X(N) Bce 4eTHBIC 3JIeMEHTHI 3anucath B MaccuB Y(K). Yaanmute B
MacCHMBaxX MaKCUMAaJIbHBIC JJIEMEHTHI (MX MOXKET OBITh HECKOJIbKO). B mmporpaMme Harucath METOBI:
dbopMupoBaHus MmaccuBa Y, MOMCKa MaKCUMAIbHOTO JJIEMEHTA, yJAJICHHs AJIEMEHTA, yAaJeHHs
MaKCUMAaJIbHBIX JIEMEHTOB.

3ananue 4. JlaTuuk ciiydaitHeIxX yucel. (M-OMNK-7_1)

Lenb paboTel. HayuuThest popMupoBaTh ¢ MOMOIIBIO TaTYMKA CIyYalHBIX YKCel HaOOPBI TECTOBBIX
JAQHHBIX JIJIS TIPOBEPKU KOPPEKTHOCTH PAOOTHI IIPOTPAMMBL.

[Tonb30Barens 3aaeT uMs TectoBoro Habopa (NameSet, Hanpumep test), KonudecTBo GailioB B
Habope (N), Tum JaHHBIX B HAOope (int, double), qrama3on 3HaYeHMI 371eMeHTOB B Habope (Min,
Max), MakCUMaJIbHOE ¥ MUHUMAJIBHO KOJIMYECTBO 3JIeMeHTOB B (paitiie (LenMin, LenMax),
JIOTTyCTUMOCTD ITOBTOPEHHS 3JIEMEHTOB (yes, no), He00X0IMMOCTh COPTUPOBKH (asc, desc, none),
THII BBIBOJIA 3JIEMETOB(row, col).

Bam HeoOxonrMMo HanucaTh METO], KOTOPBIH 10 3aJaHHBIM ITapaMeTpaM chopMHUpyeT HAbOP
TECTOBBIX (paiinoB.

A 3aTtem Ha copMHUPOBAHHOM HabOpe TECTOB MPOBEPUTH paboTy Barero kona u3 3aganwmii 1, 2 u 3.

[Tpumep 1:
NameSet ='test’, N=2, Type = 'int', Min = 2, Max = 10, LenMin=4, LenMax = 10, Repeat ='yes',
Sort ="asc', TypeOut = row'

Mosket ObITh COopMUpPOBaH HAOOP U3 2-X (aiioB
test01

4

2479

test02

8

33366789

[Mpumep 2:
NameSet ='input’, N=3, Type = 'double’, Min =0, Max = 1, LenMin=2, LenMax = 10, Repeat ='no’
, Sort = 'none’, TypeOut = "col’

Mosxet ObITh chopmupoBaH Hab0p U3 3-x ¢aitios
input01

3

0,24
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0,01
0,0123
input02
2

1

0
input03
4

0,1

0,2

0,3

0,4

Jlabopamopuasa paooma Ne 4

3aganue 1. (M-OIK-7_1)
Llens pabotel. Pemmth 3amady Ha 00pabOTKy TEKCTa, UCHOIB3YS (PYHKIUH pabOTHl CO CTPOKAMHU.
Bcerony Hike, eciy 3To He OrOBOPEHO 0c000, IPEANONaraeTcs, YT0 UCXOIHBIM SIBJISIETCS TEKCTOBBIN
¢aiin. Eciii He 0TOBOPEHO YCIIOBHEM, TO B TEKCT MOTYT BXOJIUTH CJIOBA U3 JIATUHCKUX OYKB, IU(PHI,
3HaKU apu(pMETHUECKUX OIepalui, TOUKa, 3amsras, npooell.
Tpebyercs cuntaTh TEKCT U3 (aiiya, BEIBECTH €0 Ha SKpPaH, MOCIE PEIICHHS 33Ja9l BBIBECTH
Ha 9KpaH pe3yibTar. Pemenue 10mkHO ObITh 3¢ deKkTuBHBIM! ! !
CrnoBowm, Ha3bIBaeTCs rpymmna OyKB, 3a KOTOPOH U Mepe]] KOTOPOil CTOUT He OYKBa, a Ipyroil CUMBOII
— udpa, 3HaK, IpoOEI U T.11.
Hamnpumep, B ctpoke «abc2a, to be, 3red... » [TSTh cnos: abc, a, to, be, red.
BapuanTsl.
1. TexcToBbIH (aila COMEPKUT CTPOKY M3 IECATUUHBIX P, Beero He 6onee ueM u3 108 cumposos.
daiin oOpa3oBajcs B pe3yJbTaTe MOCIEI0BATEIbHON 3alIUCH «TaliMKOJJOB» HEKOTOPBIX COOBITHII B
dopmare HHMM (dacel 1 MUHYTBI CITUTHO IO JiBe IUQPHI, T.€. Bcero 4 mudpsl Ha «TaiMKOI», OT
0000 o 2359) u mpouMx ciay4yaiHbIX AaHHBIX. HaiiaiuTe MakCMMaabHO BO3MOXHOE KOJHMYECTBO
NOJPSA UAYIINX «TaMKOJIOB» MEXKY parMeHTamMu ciydaiiHoi nnopmanuu. Hanpumep, B cTpoke
4212231135414447 MOXHO BBIIECTUTH TaWMKOABI Tpemsi crmocobamu: 4[2122]3[1135]4[1444]7,
42[1223,1135]4[1444]7 nnu 421[2231,1354,1444]7. B mocnenHeM cirydae MmoTyqmioch HaubosbIiee
KOJINYECTBO TAaMKOJIOB MO/psiA (3), 3TO YHCIIO U HY’KHO BBECTH B OTBETE.
3ananwue 2. (M-OIK-7_1)
Llenb paboTsl. Peanu3zoBath mmdp npocToit 3aMeHbI 10 331aHHOMY aITOPUTMY.
[Mudp npocroil 3amMeHbl — MeToA MHK(POBaHMS, KOTOPBIA 3aKIHOYAETCSd B CO3AAHUM TAaOIHUIIbI
mU(pPOBaHUs MO ONpeAeaEHHOMY anroputMmy. B Takoi Tabnuie kaxxaoil OykBe OTKPBITOTO TEKCTa
OJTHO3HAYHO COOTBETCTBYeT OykBa mmmp-tekcra. lludpoBanue 3aximoyaercs B 3aMeHe OyKB
OTKPBITOrO TE€KCTa coriacHo Tabmiuue. g paciindpoBKy HYKHO 3HATh TaOJIUILy UM aJICOPUTM, 110
KOTOpPOMY OHa CO3JaeTcsl. B 3a1aHuu ONMUCaH aJIrOPUTM CO3JIaHHsI TAKOM TaOIHIIbI.
B nanHOM 3aaHuM HEOOXOAMMO BBIMOJIHUTH CIIEIYIOIIEE:
3amu@poBaTh OPUTHHAIBHBIA TEKCT € TOMOIIBIO aJITOPUTMa MTPOCTOM 3aMeHbI (110 BapUaHTaM)
1. s paGoThI KeNaTeNbHO B3ATh OCMBICIEHHBIN TEKCT (JIIOOMMYIO KHUTY WM OTPBIBOK
U3 Hee), coaeprkamnuii He MeHee 10 cTpaHwuIl,
2. TEKCT HYXKHO MPOYUTaTh U3 Qaiina,
3. 3amm(ppoBaHHBIN TEKCT 3amUCaTh B (aii.
PactmdpoBath cBOIf TEKCT, yOeIUThCA, UTO NeMIM(POBAHHBIN TEKCT COBIAIAET C UCXOIHBIM.
Hns  Toro, 4TtoObI OONErYuTh MAATBHEWIIYI0 paclIMPpOBKY TeKcTa B 3alaHuu 2, Oyaem
MPUIEPKUBATHCA CIIEIYIOIIMX COTJIAICHHH:

e KoAMpYyeM MHU(PPOM MPOCTON 3aMEHBI TOJIKO OYKBBI, BCE OCTAJIbHBIE CUMBOJIBI

® OCTaBJISIEM KakK €CTh;
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e GOykBy E He koampyeM, ocTaBiIseM, Kak ecTh;

® DPETHUCTP CHMBOJIOB COXPaHSIEM;

®  UCIOJB3yeM MPEABAPUTEIHLHO 00paOOTAaHHBIH TEKCT Y3HABAEMOT'O C TIOMOIIIBIO
® [IOMCKOBBIX CHCTEM XYJI0XXECTBEHHOT'O IPOM3BEACHUS (MM €ro 3HAYUTEIIbHOU
® YaCcTH).

BapuanTtsl.
1. Hudp as FOmms Le3aps. Luknuyeckuii casur andaBuTa BIEBO Ha 3 MO3UITHH.
Jlabopamopnas paboma Ne 5. (U-OIK-7_1)
L{enb paboTel. Pemuts 3amauy u 0oTo0pa3uTh pelieHue rpaguuecku Ha SKpaHe.
HcxonHble JaHHBIE IPOYUTATh U3 TEKCTOBOTO (haita. Pemenne 10mKHO ObITH
s dextuBabIM!!! IcONB3ylTE CTPYKTYPHI IJIs IPEACTABICHHUS TEOMETPUUCCKUX
00BEKTOB.
3amaua ciaeTcs B 2 dTamna.
1 stam: [TocTpoeHne MaTeMaTHUECKOW MO 33/1a4H, pa3paboTKa aaroputMa
pelleHus, TECTUPOBAHHUE.
2 sran: OTpUCOBKA HAWJCHHOTO PEIICHHUS Ha 3KpaHe B npriioxenun Windows Form.
3ananue
MHOroyrojapHUK Ha INIOCKOCTH 3aJ1a€TCsl KOOpAUHATaMU CBOUX N BEpPUIMH B MOPsIIKE 00X0/1a UX 10
KOHTYPY IO YaCOBOM CTpejiKe (KOHTYp camoriepecedyeHuil He umeer). J{is 3aganHoi Touku Z(X, y)
ONPEAEIUTh, IPUHAIEKUT JIM OHA CTOPOHE MHOTOYTOJIbHUKA WJIN JIEKUT BHYTPU, WIH BHE €TO.
Jlabopamopnas paboma Ne 6.
3anaua 6a. (U-OIIK-7_2)
L{enb paboTsl. Micnionp30BaHue MOAIpOrpaMm B 3a7aue Ha 00pabOTKy AByMEPHOTO MacCHBa.
Tpebyercs BbIBECTH Ha SKPaH MEHIO, COCTOSIIIEE U3 CICTYIONNX MyHKTOB!
1.  BBOJ MaTpHUIIbI C KJIABUATYPHI,
2. BBOJ MaTpulbl u3 ¢aiina,
3.  BbIUHCJICHHE XapaKTEPUCTHKH,
4.  mpeoOpazoBaHHE MaTPHUIIH,
5.  medarh MaTpHIIbI,
6. BBIXOI.
U 00ecrevynuTh ero (pyHKIIMOHUPOBAHHE.

BHyTpu mporpaMmbl xapakTepucThka odopmisieTcss B BHJE METOJa ¢ Iepegadyeldl mapaMeTpoB

[0 3HAYEHHUI0. DTOT METOJ BO3BpalllaeT 3HaueHHEe OYyJEeBCKOro THIIA; MpeoOpa3oBaHUE B BUJE

MeTo/Ia ¢ Tiepeiadyeii mapaMeTpoB 1o ccbuike. Heo0xoaumo oTcnexuBaTh, ObLT JTU MPOU3BEICH BBO/T

JAHHBIX J10 BBIOOPA IYHKTOB MEHIO, KOTOphIe 00pa0daThIBalOT MaTpPUILY.

BapuanTtsl xapakrepuctuka/ nmpeoOpa3zoBaHHe.

Xapaxkmepucmuka. B MaTpule cyniecTByeT CTpoKa, 3J1eMEHThl KOTOPOi 00pa3yloT CHMMETPUUYHYIO
MOCJIE0BATENbHOCTD.
Ilpeobpaszosanue. Y IanuTh U3 MaTPUIIbl CTPOKY U CTOJIOEI, Ha MEPECEUEHNN KOTOPBIX PACHIOIOKEH
MaKCUMaJbHBIA 1O MOJYJIO AJIEMEHT (€C/IM TaKUX 3JIEMEHTOB HECKOJbKO, TO MaKCHUMAaJIbHBII
3JIEMEHT C MEHBIIMMHU K03 purimeHTamn).

3anaua 66. (M-OIIK-7_1)

B tabnuue u3 n cTpok U n CTOJOLOB HEKOTOPHIE KIETKU 3aHATHI LIAPUKAMU, JPYTHe CBOOOIHHBI.
BriOpan miapuk, KOTOpBIH HY)XHO IE€PEMECTHTb, M MECTO, KyAa €ro HYXHO IEpPEeMEeCTUTb.
BriOpaHHbIi mapuKk 3a OAMH IIar MepeMeIlaeTcsi B COCEAHIOI M0 TOPU3OHTAIM WM BEPTHKAIN
cBOOOIHYIO KJIETKY. TpebyeTcs BhIAICHUTD, BO3MOXKHO JIM IEPEMECTUTD IIAPHK U3 HAYAIbHOW KIETKU
B 33JIJaHHYIO, U €CJIM BO3MOXHO, TO HAITH MyTh U3 HAMMEHBILET0 KOJIMYECTBA 1IaroB.

Jlabopamopuasn paboma Ne 7. (M-OIIK-7_1)
[{enb paboThl. 3ydyeHre NpUHLIKUIIOB AMHAMUYECKOTO MPOTrpaMMHUPOBAHUS
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Tpeyronsuuk Ilackans ctpoutcs ciexyronmm odpazom. IlepBast cTpoka COCTOUT U3 OJHOTO YUCIIA,
paBHoro eaunuie. Kaxnas cienyromias CoIepXKUT Ha OJHO YMCIO OOJbIIE, YeM MpPeIblIyIas.
[lepBoe u mocnenHee U3 3TUX YUCEN paBHBI 1, a BCe OCTAJIbHBIE BBIYMUCIAIOTCA KaK CyMMa 4HcIIa,
CTOSIIIETO B MPEIbIAYLIEH CTPOKE HA/l HUM U 4YMCia, CTOSILEr0 B IPEAbIAYIIEH K€ CTPOKE ClIeBa OT
HETo.

Bxoonwvie oannvie

Broautcs ogno uncno N (0<=N<=30).

Buixoonwvie oannvie

BriBectu N ctpok TpeyronsHuka [lackans (ducia BEIBOAATCS Yepe3 mpoben).

[Tpumepsl
BXOJHBIC JAHHBIE
5
BBIXOJIHBIE IAHHBIC
1
11
121
1331
14641
Konumponvnas paboma Nel (N-ONK-7_2)
\[ [ 4T 1]

1. HanuwwuTte nporpammy, KOTopasa BBOAMT C KNaBUATypbl KOOPAMHATLI TOYKK Ha \ “,:L: /
NJIOCKOCTU (X, Y — A€MCTBUTE/IbHbIE YMCNA) U oNpeaenseT NPUHaLNEKHOCTb TOYKU \ /
3aWTPUXOBAHHOM 061aCTH, BKAOYAA €€ rpaHuLLbl.

N\ /

2. HasoBém HatypanbHoe uncio N (1000s< N < 7777775) cHaCTIMBbLIM, €C/TU CYMMb! ":'T’fl

OBYX NepBbIX U ABYX NOCAeAHUX uMdp ero BOCbMepPUYHOM 3anmcK pasHbl. Haliaute 1IN

KO/JIMYEeCTBO TaKMX Ymcen.
[na npoBepkmM uncna paspaboraiite pyHkuMio bool isHappy (int n) ;

3. BBoguTCcA nocnenoBaTeNbHOCTb LENbIX YNCen (0 — KOHeL, I'IOC/'IEAOBaTe}'IbHOCTM), HanTH Pa3HOCTb
mexay HauMeHbLWUM cpean NONNOKUTENIbHbIX U HanbonblIMM cpeaun oTpULLaTeENbHbIX.

4. [aH uenouncneHHblit maccms M3 N 31eMeHTOB, HEOBXOAMMO HaWTU KOIMYECTBO 3/1EMEHTOB B 3TOM
MaccuBe, ANA KOTOPbIX NocieaHas undpa B WecTHagUaTePUYHOM 3aNnCK U B BOCbMEPUYHOM 3anucu
0AMHAKOBasA, Y 3aMEHUTb BCE YETHbIE 3/IeMEHTbl MacCBa Ha 3TO KO/IMYECTBO. [apaHTUpyeTCs, YTo
TaKOW 3/1eMEHT eCTb.

Hanuwute nporpamMmmy 4iA peleHus 3ToW 3ajayu. B KayecTBe pesysbTaTa Nporpamma AOJKHA
BbIBECTU U3MEHEHHbI MaccuB, MO 04HOMY 3/IEMEHTY B CTPOKe.

Hanpumep, 4N MCXOAHOMO MaccuBa U3 5 31eMeHToB

22 38 14 23 11

nporpamMmma Ao/KHa BbisecT umcia 3 3 3 23 11, no ogHOMY YMCAY B CTPOKE.

B nporpamme paspaboTaitTe ¢GYHKLMIO BbIYUCAAIOLLYIO XapaKTePUCTUKY, GYHKUUIO WM3MEHEHUA
Maccuea 1 GYHKUMIO MevaT maccuBsa.

Konmponsnas paboma Ne2 (W-ONK-7_1)

1. O6paboTka AByMEpHBIX MaCCUBOB
DJIEMEHTBI MCXOTHOW MAaTPHUIbl BBOJSITCS M3 TEKCTOBOTO (aitna. Pe3ymbTaThl BBIBOIUTH Ha
9KpaH U B pe3YyNbTUPYIOIIUNA TEKCTOBBIM (aiin. Marpuiy BBIBOOUTH 1O M TOCTE
npeoOpa3oBaHuil.
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Onpez[eJme CyMMy H KOJINYCCTBO INOJIOKHUTCIBHBIX YHUCCII paCHOJIO)KCHHBIX BHC ,Z[HaFOHaJIeﬁ
MaTpuibl B(n,n). Eciau HET MOJOXUTENBHBIX YHCEN, TO MOMEHATh MECTaMH 3JICMCHTHI
[JIABHOU U 1TOOOYHOM IUAroHaJIEH.

2. Ctpoku

o

10.

11.

12.

13.

14.

15.

Onwucats dynkuro Isldent(S) menoro Tuma, HPOBEPSIONIYIO, SBISETCS JIM CTPOKa S
JOMYCTUMBIM HACHTHHUKaTOpoM (Habop OykB W nudp, HaumHarouuics ¢ Oyksbl). [Ipu
yIBEpAUTENbHOM oTBeTe Bo3Bpamaercss 0. Ecim S sBisercs mycTol CTpoKoH, TO
Bo3Bpainaercs (—1), eciu crpoka HauyuHaeTCs ¢ HUQpPHI, TO Bo3Bpamaercsa (—2). Eciu S
COZCPKUT HENOMYCTHMbIE CHMBOJIBI, TO BO3BPAILIACTCS HOMEpP IMEPBOr0 HEIOIYyCTUMOTO
cuMBoIIa. [IpoBepUTh ¢ IOMOIIBIO 3TOM (DYHKIIMH NSATh JTAHHBIX CTPOK.

2. Criicok BOMPOCOB U (WJIK) 33aHUN U1 TPOBEICHUS MPOMEKYTOYHON aTTecTallun

[Toaxomab! K onpeAeaeHHIo NOHATUH «MH(pOpMaun» U «uHpopMaTuKu». Buasl u cBoiicTaa
uHpopmanuu. MHHOopMaIIMOHHBIE TPOLECCHI, TEXHOJIOTHH, CUCTEMBI, PECYPCHI.
Nudopmaruzamnus obmiectsa. MubopmManmoHHbIe BOWHBI.

[Tonsitue anropurma. CpoiictBa anroputMma. CriocoObl 3aucH anropuTMoB. MeTo b
pa3paboTKU aJITOPUTMOB.

[Tonsitne kogupoBanus uHGpopmanuu. Kogupoanue TekcToBOH, rpaduveckoil, 3ByKOBOH,
BUCOMH(POPMALINY.

[Moaxomp! k m3mMepernto nHpopmanui. OCHOBHBIE MTOHATHS HHPOPMALTMOHHOM
0e30MacHOCTH.

OcHoBHBIE MeTOIbI 3aUTH HH(pOopMar. OCHOBBI 3aIIUTHI OT KOMIIBIOTEPHBIX BUPYCOB.
CucreMsl cunclieHus, IEPEBOJ U3 OJHON CUCTEMBI CUMCIIEHUs B Ipyryto. IIpencrasienue B
OIepaTUBHOM MMaMsATH NEPCOHAIBHOTO KOMITbIOTEPA YUCIOBOM MHPOPMALIUH.

O06o0011eHHas cxeMa MepcoHANIBbHOr0 KoMibroTepa. CocTaB M Ha3HaueHUE (QYHKIHMOHAIBHBIX
y3710B kommbioTepa. OreHka npousBoauTenbHOcTH OBM. (coctaB mnepcoHaIbHOTO
KOMIIBIOTEPA, HA3HAYEHUE M XapaKTEPUCTHUKU OCHOBHBIX JJIEMEHTOB IEPCOHAIBHOIO
KOMIIBIOTEpA: IEHTPAJIbHOIO MPOIECCOpa U CUCTEMHBIX IIMH, cucTeMHOW mamatu: O3V,
[13Y, ko111, Ha3HAYEHUE U XapaKTePUCTUKH MUKPOIIPOIIECCOPHBIX CUCTEM)

3anoMuHarouMe ycTpoicTa: Kinaccudukays, IpUHIMI paboThl, OCHOBHBIE
XapaKTepUCTUKU

VYceTpoiicTBa BBO/1a/BbIBOAA JAHHBIX, UX PA3HOBUHOCTU M OCHOBHBIE XapAaKTEPUCTUKH
(ky1aBUATypa, KOOPAUHATHBIE YCTPOICTBAa BBO/IA, BU/I€0- U 3BYKOBBIE 1Al TEPhI, CKAHEPHI,
HPUHTEPBI, TUIOTTEPI, MOHUTOPBI

OcHOBHBIE OHATHS U KJIaccu(uKalus nporpaMmMHoro obecnedenus. Onpenenenue
cBOOOAHOrO IporpaMMHoOro obecrneuenus. O0uecrsenHas aumensus GNU.

[Tonstue oneparmonnoit cucteMsl (OC). CTpykTypa 000011I€HHO OnepannoHHON

cuctembl. OCHOBHbIE KOMITOHEHTBI OTIEPAIIMOHHON CHCTEMBI.

ITponeccel, ¢aitnbl, notoku. [lonsrue supa OC. IlonsTHE MpepbIBaHUS U IPOLIETYPHI
00paboTKN IpEephIBAHUS.

Hcnonp30BaHnEe IPOrpaMMHBIX CPEACTB CUCTEMHOTO U IMTPUKJIAHOTO Ha3HAUYEHUS
(popmatupoBanus, nepparMeHTaK, apXUBALIUY, aHTUBUPYCHOM 3aIUTHI U T.1.).
Pe3epBHOE KONMpoOBaHUE U BOCCTaHOBIIEHUE cucTeMbl. OcHOBBI aaMuHKMCcTpupoBanus OC.
[Tonstue daiinosoit cuctemsl (PC). Opranuzanus ¢aitnoBbix cucteM Ha npumepe OC
WINDOWS. NmenoBanue ¢aiinos u katanoros. Ha3HaueHHe OCHOBHBIX CUCTEMHBIX
karanoroB. Turmsl ¢aiinos. [IpaBa noctymna k ¢aiinam u karagoram. Ouzndeckas
peanu3anus (HailIoBoi CUCTEMBI.

Ha3nauenwne u knaccudukamnms KOMIbIOTEPHBIX ceTeld. [lonsaTre Moaenn B3auMoIeiCTBUS
oTKphITEIX cucteM (OSI). CereBblie apxutekTypsbl. [lonstue cetu Ethernet.
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16. Ilpotokounsl Internet. Anpecarus B Internet. Cuicrema 1oMeHHBIX UMeH. OCHOBBI
UCIIONBb30BaHus Internet 11 morcka nHdopmaiuu, ooMeHa (aiiaMu 1 COOOIIEHUSIMH.
OcHOBBI HH(POPMAIIMOHHOM 0€301MacHOCTH MPH paboTe B CETH.

17. Andasur s3pika C#. Korcrantsl u nepemennsie. [Ipumepsr. CTaHaapTHBIE THIBI JAHHBIX —
1eIbIe, ICHCTBUTEIBHBIE, TOTMYECKHUH, CUMBOIBHBIN. Oneparyu, QyHKIMHA U IPOLEAYPHI
HaJ BETMYMHAMHU CTaHAapTHoOro tuna. [Ipumepsr.

18. Ctpyxrypa nporpammsl. [Ipumep. Onepatop npucBanBanus. Oneparopsl BBOA U BHIBOJIA.
IIpocToii u coctaBHOI onepatop. [Ipumepsl.

19. Omneparop nuKIIa ¢ MOCTYCIOBHEM, IIPEIYCIOBUEM, ¢ TapaMeTpoM. OmnepaTopbl
3aBepiieHus nukia. [Ipumepst.

20. MaccuBbl. CopTUpOBKa MacCUBOB. AJTOPUTMBI COPTUPOBKH METOAOM MPSIMON BBIOOPKH,
IPsIMOTO BKIIIOUEHUs, 0OMeHa, ObICTpasi COPTUPOBKA, COPTHUPOBKA CIHUSIHUEM. bruHapHbIi
MOMCK, bruHapHbBI NOKUCK 10 OTBETY. [IpuMepsl.

21. CtpoxoBbIil THN HaHHBIX. Onepanuu Haj cTpokamu. [Ipumepsr.

22. Ctpykrypsl. [IpumeHenne cTpykTyp MpH pelieHuH reOMETPUIECKUX 3a/1a4.

23. Meronbl. OGnactp neiictBus umeH. [lepenaua napamMeTpoB 1O CCbUIKE U 110 3HAYCHHUIO.
Pexypcus. [Ipumepsl.

24. JIsymepHble MaccuBhI. Pemienue 3a1au Ha 00pabOTKy ABYMEPHBIX MacCHBOB.

Ilpumep munogozo IK3amenayuoOHH020 duIema

1. TToaxo/BI K OTIpEIeNIeHUIO TIOHATHIA «MH(pOpMan» U «UH(OPMATHKI». BBl 1 cCBOHCTBA
uHpopmanuu

2. Harmucatp mporpammy. /laHbl n, m, U ABE MOCTIEIOBATEIBHOCTH U3 N M M3 M IEIBIX YUCEI
(BBeCTH C KJIaBUATYpbl). BHYTpH Kax/10i1 U3 nocie10BaTeIbHOCTEH YKcia He TTOBTOPSIOTCSL.
ITocTpouTh MOCIEN0BATEIBHOCTD, KOTOpAs SABJIAECTCS IIEPECEYCHUEM JBYX JaHHBIX. Pacrieuarats ee.
3. HanucaTth MeTo/1, KOTOPBI MEepecTaBisieT CTPOKH MaTPHULIbI [0 HEYOBIBAHUIO CYMMBbI
IIOJIOKUTENBHBIX YETHBIX 3JIEMEHTOB B CTPOKE. B KadecTBe mapaMerpa B METO/ IEPEIaeTCs
LIEJI0YMCIICHHAs KBapaTHas MaTpULIA.

4. Kakue 3Ha4€eHUs BBIBOJUT 3TA IporpamMma’

static void Swap(int[,] a, ref int[,] b)

int[,]c=b;
b=ga;
for (int i = 0; i < Math.Min(c.GetLength(0), a.GetLength(0)); i++)
a[i,0] = c[i,0l;
static void Print(int[,] mtrx)
{
for (int i = 0; i < mtrx.GetLength(0); i++)
{
for (int j = 0; ] < mtrx.GetLength(1); j++)
Console.Write("{0} ", mtrx[i, j]);
Console.WriteLine();
}
}
public static void Main()
{

int[,] a=new[,] {{6, 2, 3}, {7,4,0}};
int[,] b = new int[,]{{0,1}, {9,7}};
Swap(a, ref b);

Print(a);

Print(b);
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Console.ReadKey();
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«AndopmaTuka»

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIA CTYACHTOB 110 OCBOCHHIO JTHCHUIIJINHBI

OcHoBHOI (popmoii H3NOKEHHA y4dyeOHOro Mmarepuana mo aucuumimHe «HHpopmaThkay
SIBIISTFOTCS JICKITHH, TIPUIEM B (popMe JIeKITMH-0ece Ibl iTH MacTep-Kiacca. ITO CBA3aHO C TeM, UTO JIIs
(dbopMUpOBaHUS AJITOPUTMUYECKOTO MBIIIICHUS HEOOXOAWM OIBIT (QOopMaM3aluy 3a1ad ¥ HuX
Mo3TanmHoro pemnieHus. [1o GOJBIIMHCTBY TEM IPEIyCMOTPEHBI TaOOPATOPHBIC 3aHATHS B CMEKHOM
kypce «l[IpakTMKkym MO OCHOBaM MNPOTPAMMUPOBAHUS», HA KOTOPBIX MPOUCXOAUT 3aKpEIUICHHE
JIEKIIMOHHOTO MaTepHualia MyTeM NMPUMEHEHHs €ro K KOHKPETHBIM 3a7adaM M OTpa0OTKa HaBBIKOB
paboThl MO pa3paboTKe alropuTMOB, KOJAMPOBAHUIO HHPOPMAIMHM WIA PabOTHl C Pa3IMYHBIM
IIPOrpaMMHBIM 00€CTIEUEHUEM.

Jl1s1 ycnenHoro ocBOCHMS JUCITUTUIMHBI OYEHb BAXKHO PEIIEHUE JIOCTATOYHO OOJIBIIOT0 KOJUYECTBA
3a1a4, TpeOYIOUMX pa3pabOTKU aJrOpUTMa M HANMCAHHUA MPOTPaMMbl, KaK B ayIUTOPUH, TaK H
CaMOCTOSITENILHO B KaYeCTBE IOMAIIHUX 3aAaHuid. [Ipumeps pemienns 3a1a4 pa30ouparoTcst Ha JISKIUAX
U TPAKTUYCCKHX 3aHATHAX, NMPH HEOOXOAMMOCTH MO HauOoJiee TPYAHBIM TEeMaM IPOBOISATCS
JIOTIOJTHUTETbHBIC KOHCY/IbTau. OCHOBHAS IIEJTh PEIICHUS 33129 — C(HOPMHUPOBATH AJITOPUTMUIECKOE
MbITUIeHre. JIns pemeHus BceX 3aiad HEOOXOJUMO 3HATh M MOHMMATh JIEKIIMOHHBINA Matepual.
[ToaTOMYy B mporiecce N3ydeHusl TUCIUTUIMHBI PEKOMEHYETCS PETYIISIPHOE TTOBTOPEHUE MPOHACHHOTO
JICKIIMOHHOTO MaTepuaia. MaTepual, 3aKOHCIICKTHPOBAHHBIN Ha JICKITHIX, HEOOXOIMMO JIOMa eIIle Pa3
npopalaThiBaTh M MPHU HEOOXOAUMOCTH JOMOHATH HH(pOpMaIMeH, MOMTyYeHHOW Ha KOHCYJIbTALUsX,
MPAKTHYECKUX 3aHATHIX WIN U3 y4eOHOH JINTEPATYpHI.

Bbonbuioe BHUMaHue JOHKHO OBITH YEJIEHO BHITIOJHEHHIO JOMalTHe paboTel. B kauecTBe 3amaHmii
JUTSL CAMOCTOSATEIBHON pabOThI JOMa CTyIEHTaM IpeIararoTcs 3aJja4u, aHAJIOTUYHbIE Pa300paHHBIM
Ha JIEKIMAX M TPAKTUYECKUX 3aHATHSAX WJIM HEMHOro O0oJiee CIOXKHBIC, KOTOPBIE SBISIFOTCS
pe3ysibTaToM OObEIMHEHHSI HECKOJILKMX 0a30BBIX 3a7ad. 3ajJadyd CHAI0TCS Yepe3 cuctemy SHIekc-
KOHTECT, 00513aTeIbHBI K PEIICHUIO TPH 337291 U3 KaXI0TO Typa.

Jlnst 6onee TiryOOKOro YCBOGHHS MaTepualia B TeueHHUE OOYYEeHHS MPOBOJSATCS KOHCYIbTAIUMU (TIpH
HE0OXoAMMOCTH) TI0 pa3bopy 3aJaHuil s CaMOCTOATENBLHOM paboThl, KOTOPBIE BBI3BAIH
3aTpyAHEHUS.

B xonme 1 ceMectpa CTYIEHTHI CIAIOT SK3aMEH. DJK3aMEH MPUHUMAETCS MO0 JK3aMEHAIIMOHHBIM
Oousetam, KaXIbId U3 KOTOPBIX BKIIOYAET B c€0s OAMH TEOPETHUYECKWH BONMPOC M TpH 3amadyu. Ha
CaMOCTOSITENIbHYIO TIOJTOTOBKY K AK3aMEHY BbIAEISETCS 3 NIHS, BO BPeMs MOJTOTOBKH K dK3aMEHY
MpeAyCMOTPEHA TPYIITOBast KOHCYJIbTAIHS.

YueOHO-MeTOAMYECKOE 00eciedeHHe
CaMOCTOSITe/ILHOI padoThI CTY/IEHTOB MO AMCHUILIHHE

Jns  caMoCTOSTENbHOM pPaboThl  OCOOEHHO PEKOMEHIYeTCs HCIOJIb30BaTh y4eOHYIO
JUTEPATYPY, € MOAPOOHO Pa30OpaHHBIMH pELICHUAMH 3a1ad. K TaKHM MOXKHO OTHECTH CJICYyIOIIHe
W3JIaHUS:
1. . OcHoBbl nporpamMmmupoBanus: yuebHoe nocooue / O. B. Brnacosa, H. I1. ®enotosa, O. I1.
Sxumosa; Spocin. roc. ya-T uMm. I1. I'. Jlemunosa. - AApocnasis: SApl'Y, 2019. — 83
2. OcHOBBI porpaMMupoBanus: yaeonoe nocodue / O. B. Biacosa, H. I1. ®enorosa, O. I1.
SAxumosa; Spoci. roc. ya-T uMm. I1. I'. Jlemunona. - Apocnasis: SApl'Y, 2021. — 72
3. SIpocnaBckue onuMMHaIsl o nHpopMaTrke : cOOpHUK 3a1a4 ¢ pemenusimu / C. I'. Bomaenkos, 1.
A. Kopuunos, 0. A. benos, H. JI. Jamnun, B. A. Hukynun, H. U. 3aBoguukosa, M., BMHOM.
Jlaboparopwus 3nanmii, 2010, 405¢

HpOBepKy peI_I_IeHI/Iﬁ 3a1a4 11o pa3anHoﬁ TEMATHUKE MOXXHO BBIIIOJHATH HAa CICHHUAJIU3UPOBAHHBIX
matdopmax:
1. https://informatics.msk.ru/
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https://informatics.msk.ru/

2. https://codeforces.com/

PexomMeHnyeTcst JONOTHUTENBHO MPOCIYIIAaTh OecIyiaTHbIE 00yJaronue Kypchl 1o s3biky C++ Ha
mwiatdopme Stepik

https://stepik.org/catalog/search?free=true

Taoke ans moxbopa ydeOHOM IUTEpaTypbl PEKOMEHAYETCS HCIONb30BaTh IIUPOKHH CHEKTP
MHTEPHET-PECypPCOB, YKa3aHHBIX B pasjese /
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