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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy AUCHUTUTHHBL pa3padoTaii(a)(u): accucteHt, 0.c. Mapkuna A.I'. (kadenpa NpUKIIaJHON MAaTEMATUKU 1
HCKYCCTBEHHOTO MHTEJUIEKTa, OTAEIeHNe IPUKIIaJHON MaTeMaTuky 1 uHopmatuku), AngGMarkina@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-3 CriocoOeH PUMEHSITh 3HAHUsI ¥ METO/IbI IUCIIMILIMH €CTECTBEHHO-HAYYHOTO 1

MaTEeMaTUIECKOro [IMKJIA TIPH MPOBE/ICHUH HAYYHBIX MCCIIE0BAHUI, B TOM YHCIIe
MaTeMaTUYECKOTrO ¥ KOMITBIOTEPHOTO MOJIEIUPOBAHUS ¥ BHICOKOIIPOU3BOAUTEIBHBIX
BHIYMCIIEHUI

IIK-4 Pa3paboTtka, oTyajika, pepaKTOPHHT MTPOrPaMMHOTO KO, 6a3 JaHHBIX, HH(DOPMAITMOHHBIX
[pECYpPCOB; POEKTHPOBAHUE M MHTETPaLlisl TPOrPAMMHOTO 00ECTIeUeHNsI, YIIpaBIeHe
rpoekTaMu B oomactu UT

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

- OCHOBBI IMCHUIUIMH €CTECTBEHHO-HAYYHOI'0 U MaTEMAaTUYECKOI'o HUKJIa, METOABI Y ITPUHIMIIBI MATEMATHUYECKOT O,
KOMITBIOTEPHOI'O MOAECIMPOBAaHUSA Y BBICOKOIIPOU3BOJUTEIbHBIX BbI‘{I/ICIICHI/II‘/Jl, Cpe€AcTBa U METOIbI MMOJTYUYCHU A HOBBIX
Hay4HBbIX 3HaHl/1171, CITOCOOBI U METOAbI aHAJIN3a U 0606LI_ICHI/IH TMOJIYYECHHBIX HAYYHBIX JaHHBIX;

- METOJbl ¥ IPHEMBI Pa3pabOTKH M OTJIAJIKM ITPOTPaMMHOTIO KOJa; sI3bIK porpammupoBanust C#, cpenpl pa3paboTKy,
CTaHJAapTHbIE OMOIMOTEKH, HEKOTOPbIE KOMITMIISITOPBI IIPOrPAMMHOTO KOJIa;

- TEOPETHYECKIE OCHOBBI M HA00P KJIACCHYECKHX CIIOCOOOB MPOBEPKH PabOTOCIIOCOOHOCTH U pehakTOPHHIa TPOrpaMMHOIO
KOJa;

- METOJbl ¥ CPEJICTBA Pa3padOTKU MPOrpaMMHOT0 00ECIIeYeHH s], IIPOSKTUPOBAHNS IPOrPAMMHBIX MHTEP(ENCOB, OCHOBHbBIE
MIPaKTHYECKUE IPUEMbl MHTETPALlX IIPOrPAMMHBIX MOJYJIel U KOMIIOHEHT;

- OCHOBHBIE IPUHIMIIBI 1 TEXHOJIOTUU YIIPABJICHUA ITPOEKTAMU.

JoKeH yMmeTs:

- IPUMEHSATh 3HAHHSI ECTECTBEHHO-HAYYHOTO U MATEMATHYECKOrO LIUKJIA MTPY MTPOBEAEHUN HAYUHBIX UCCIIeJOBAHUIA;

- POBOJUTH MaTeMaTHIECKOe, KOMITLIOTEpPHOE MOJICTUPOBAHIE U BHICOKOIIPOU3BOANTEIIHHBIC BEIYUCIICHUS C
WCTIOJIb30BaHUEM Clielan3upoBaHHoro [10;

- OJTy4yaTh U 00padaTeiBaTh UH(POPMALIMIO U3 PA3TUYHBIX UCTOYHUKOB, BECTH CAMOCTOSITENILHO WM B COCTABE IPYIIITbI
HAYYHBIH MTOWCK;

- IPUMEHSTH SA3BIK MporpaMMupoBanust C# i HalmMCcaHKs MPOrPaMMHOTO KOJIa, HCIIOJIb30BATh BRHIOPAHHYIO CPEIy
TIPOrPaMMUPOBAHWUS, BHISIBJIATH OIMHOKH B IIPOrPAMMHOM KOJIE;

- IPMMEHSATh METOABI U IIPUEMBI OTJIQIKM POrPaMMHOTO KOJa, COCTABJIATH IJIaH CLIEHAPHs TIPOBEPKU padOTOCIIOCOOHOCTH
MIPOrpaMMHOTO 00eCTieueH s ¥ POBOAUTb aHATIM3 PE3YJIbTATOB STUX NPOBEPOK, IPUMEHATh METOABI U CPeICTBA IS
pedakToprHra MporpaMMHOro odecieYeHus;

- IPUMEHSTh METO/IBI U CPE/ICTBA ITPOEKTUPOBAHUSI IIPOrPAMMHOT0 00ECIIeYeHH s, CTPYKTYP JTaHHBIX, IIPOrPaMMHBIX
nHTepeiicoB, OCHOBHBIE METO/IbI COOPKH MOJYJIEl N KOMIIOHEHT ITPOrPaMMHOT0 OOECTIEUeHHsI B TPOTPaMMHBIN TTPOJIYKT;

- IUIAHMPOBaTh PaboTHI B ITpoeKTax B 00acti T U KOHTPOJIMPOBATh UX BHIIOJHEHHE.

I[OJ'DKCH BJIagCTh:

- OIIBITOM IIPUMEHCHU A 3HAHUI €CTECTBCHHO-HAYYHOI'O U MATEMATUYCCKOI'O LIMKJI4, OIIBITOM MATEMATUYECKOIO,
KOMIIBIOTEPHOT'O MOJACJIMPOBAHUA U TPOBEACHN A BBICOKOITPOU3BOAUTEIIbHBIX BBIYKCJIEHUH C UCIOJIb30BAHUEM
CIICHUAIU3UPOBAHHOT'O HO, OIIBITOM aHaJIn3a u O606LT.I€HI/I$I HaquOﬁ I/IH(l)OpMaLlI/II/I, OIIbITOM HAyYHOI'O ITOUCKA U
MPOBEACHNA HAyYHbBIX I/ICCJIG,IIOBaHﬂfl;

- OMBITOM Pa3pabOTKW U ONTUMHU3AIMH TPOrPAMMHOTO KOZa, HABBIKAMK aHAJIN3a U POBEPKH UCXOJHOTO NMPOTrPAMMHOTO
KOJa;

- HaBBIKaMH OTJIAJKH [TPOrpaMMHOTO KOJIa Ha YPOBHE IIPOrPaMMHBIX MOJYJIEH, OTTBITOM MCIOJIb30BAHNUS S3bIKA
nporpammMupoBanus C#, cpes IporpaMMHUpPOBaHHUS;

- IPaKTUYECKHUM OIIBITOM IPOBEJICHNUSI ITPOBEPKU pabOTOCIIOCOOHOCTH POrpaMMHOro obecreyeHus1, pa3paboTKU MPOLELyp
cOOpKH MOJ1yJIell U KOMITIOHEHT IPOrpPaMMHOT0 00eCTIeYeHusT;
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- OIIBITOM YIIPpABJICHUA C60pKOfI MMPOrpaMMHBIX 9JIEMEHTOB.

2. Mecto gucnumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHast qucruruivHa (MOayJib) BKodeHa B pasgen "B1.B.JIB.03.01 ducuuruiuasl (MOayM)" OCHOBHOM NMpOoecCoHaNbHON
obpasosarenbHol nporpammsl 01.04.02 "TIpukinagHas maTemarika U nugopmMaruka (MaTematiieckoe MoJeIMpOBaHUe
(pusmueckux nporeccoB)” U OTHOCUTCS K AUCHMIUIMHAM 10 BbiOOpy Yact OTTOIT BO, ¢hopmupyemoit yyacTHUKaMu
00pa30BaTeJIbHBIX OTHOIIEHHH.

OcsauBaerca Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHUILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKAa3aHHEM KOJIHYEeCTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4amIuxcs ¢ NpenojasareieM (110 BHAaM y4eOHbIX 3aHSATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

O06m1ast TPyIOEMKOCTh AUCIATUTMHBI COCTABJISIET 2 3a4eTHHIX (bie) eMUHUI(b) Ha 72 Jaca(oB).

KonraktHast padota - 18 uaca(oB), B Tom umcie jekuuu - 0 yaca(oB), npakruueckue 3aHsaTus - 0 yaca(oB), 1abopaTopHbie
padotsl - 18 yaca(oB), KOHTPOJIb cCAMOCTOSITENbHOM padoThl - ) yaca(oB).

CamocrositenbHast padoTa - 54 yaca(oB).
Kontpons (3auér / a3x3amen) - 0 gaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIST TUCIUILIMHEL: 3a4eT B 1 ceMectpe.

4. Copep:xanne qUCIHILIMHBI (MOYJIsI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/ejaM) ¢ yKa3aHHEM OTBE/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/I0OB yU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH Pa60ThI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPY0E€MKOCTH (B yacax) CTOSI-

N Pazeant qucuumimnne / Ce- lexmun,Texmmu|lIpakTu-[Iipaktu-/Iadopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKue | YyecKHe |TOpHbBIE |TOpPHbIe | Hasd
¢opme BaHsaTHs,| B 3J. [pabdoThl,| B3I pa-

Bcero | cgopwme | Bcero | ¢popme | 00Ta

Tema 1. O630p iatgopmb MS.INET. O630p
s3bika C#. Vcnionb3oBaHue CTPYKTYPHBIX

1. 1 0 0 0 0 4 0 12
nepeMeHHbIX. OnepaTopbl U UCKTIOYEHUSI.
Tema 2. Meronpl u napaMeTpbl. MaccuBbl.

2. |Mcnosp30BaHUE CCBUIOYHBIX TUIIOB JAHHBIX. 1 0 0 0 0 6 0 14

Tema 3. OCHOBBI 0OBbEKTHO-OPUEHTHPOBAHHOTO
nporpammupoBanus. Co3aHue U yaaieHue

3. |o6wvekToB. HacnemoBanue B C#. Onepanuu, 1 0 0 0 0 4 0 14
JIeJIeraThl, COOBITHS.

Tema 4. ColicTBa 1 MHIEKCATOPBL. ATPUOYTHI.

4. |Arperamuu, MpocTpaHCTBa UMEH, COOPKH 1 1 0 0 0 0 4 0 14
MOYJIH.
l1Toro 0 0 0 0 18 0 54

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)

Tema 1. 0630p muardopmer MS.NET. O630p sizbika C#. ciosib30BaHne CTPYKTYPHBIX IepeMeHHBIX.
OnepaTopsl U HCKJIIOYEHHSI.

OO0111es13bIKOBast Cpejia BBIIOJHEHMSI YIIPOIAeT pa3paboTKy MPUIIOKEHHUH, 00ecrieunBaeT MpaBUbHOE U Oe30MacHoe
BBIIIOJIHEHHE, TOJJEePKUBAET HECKOJIBKO A3BIKOB ITPOrPaMMUPOBAHMS ¥ CJISAUT 32 pecypcaMu. DTa cpefa Takke Ha3blBaeTcs
YIIpaBJIsIEMON CPeoi, OHA YIIpaBJIsIeT MaMAThIO, IOTOKaMH, OpraHu3yeT yaaneHHoe B3aumozencTeue. B cpene CLR
ABTOMATUYECKU paboTaeT psif CEPBUCOB.

IIpocTpaHcTBO MIMeH System cofepX)uT (pyHAaMEHTAIbHBIE KJIACCHI U ONpeesIsieT HanOoJIee YacTo MCIOJIb3yeMBbIEe THITHI
JaHHBIX, COOBITHS, MHTEP(ENCHl, aTpHOYTHl 1 HCKMoYeHus. Takke, Kiacchl TpeoOpa3oBaHUsl JAHHBIX, MAHUITYJISIUHI C
rapaMeTpamu .
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System.Collections coAepKUT CIIMCKH, X3UI-TaOINUIBI M APYTHE BUIbI IPYIIMPOBKY JIAHHBIX.

ADO.NET - crenyiotee nokonenue rexHonorud ADO, obecrieurBaeT pacIMpeHHYI0 MOJJIEPXKKY OTCOEANHEHHON
nporpammMHoil Mmogenu BII, mognepxuBaer padory ¢ XML. Knacewt st padotst ¢ ADO.NET naxomsrcest B System.Data, ¢
XML - B mpocTpancTBe uMeH System. XML.

ASP.NET - nporpammHasi CTpyKTypa, OCHOBaHHasI Ha CpeZie BBIIIOJIHEHH S, paboTalolel Ha cepBepe, KOTopast O3BOJISIET
co3naBath MomHbie Web nputoxkenust. Kiacesl pacrionoxensl B System. Web. ObecnieunBaercs nognepxka XML Web
CEepBHCOB, HEOOXOAMMBIX IJIs1 pacipeesIeHHOH pa3paboTKy.

Bce nmpuiiokenust paboTaOT ¢ TEMH WK HHBIMH JaHHBIMH. PazpaboTurnky C# HEOOXOIMMO TIOHMMATh KaK XPaHATCS U
00pabaThIBaIOTCS JaHHbIE B MPUIOkKeHHHU. OOBIYHO IaHHBIE XPAHSITCS B IEPEMEHHbBIX, KOTOPbIie HEOOXOUMO OOBSIBUTH 10 UX
ucnonb3oBanus. [1Ipn 0ObABIEHUHN TIEPEMEHHON TIO]T HEE pe3epBUPYETCS HEKOTOPOE KOJIMIECTBO MAMSITH B 3aBUCHMOCTH OT
THIIA TIEPEMEHHOM 1 00bsIBIsIETCs: MM, [lociie 0ObsABICHHS TIEPEMEHHON MOKHO TIPUCBAWBATE €l 3HAYEHUSI.

Tema 2. MeToabl u napameTpbl. Maccusbl. Ucnionb30BaHue CChUIOYHBIX THIIOB JAHHbBIX.

Ipu pa3padoTke GONBIIMHCTBA NPIIOKEHNH UX Pa3aesaioT Ha (DyHKIIMOHAIBHBIE MOAYJIM, TaK KaK MaJICHPKHME Pa3fiesbl Kofa
yaoOHee JUisl IOHUMaHHUsl, pa3padoTKH 1 oTiagk. Kpome Toro, 3To mo3BosisieT HECKOJIBKO pa3 UCIOIb30BaTh OOHH U TE Ke
YUYaCTKM KOJa ISl APYTHX MPWIOKEHHUH.

B C# MPUIIOKEHUE COCTOUT U3 KJIACCOB, KOTOPLIE COACPKAT UMEHOBAHHBIC OJIOKH KOJ1a, Ha3bIBaeMble MeToiaMu. MeTon - 3To
YJICH KJ1acca, KOTOprfI MOXKET OCYHIECTBJIATD JIEACTBUSI UM BBIYUCIISITh 3HAYCHHUS.

HapaMeprl TO3BOJIAIOT IEpEJaABaATh I/IH(l)OpMaL[I/IIO U3 OJHOro Me€Toaa B ,[Ipyl"OfI. HpI/I 00BABIIEHNN METOJa MOXHO 3a1aTb
CIIMCOK €ro NnapameTpoB, €CJIN CIIMCOK HYCTOfI, TO 9TO O3HAYACT, YTO METO/J HEC MMECT NMAPAMETPOB.

B C# mnmporpamma COCTOUT U3 KJIACCOB, COACPKAIINUX METOIbI. Metoa MOXKET BBIIOJHATD JEHCTBUE WIA BEIYUCIIATh 3HAUEHHUE.

Merop - 3T0 HabOp ONEepaTOPOB, KOTOPHIE BHIMOMHOTCS BMecTe. B C# Bce MeTozpl MpuHa1iiekaT KakoMy-1moo kiacey. s
CO3JaHKsI MeToa HeOOXOMMO 33/1aTh €r0 UMsl, OTPEASIIUTh CIIMCOK MapaMeTPOB U TEJI0 METOJA.

MaccuBbl XOpOIIMit KHCTPYMEHT IPYIIUMPOBKH JaHHbIX. OJHAKO, MACCUBBI XPaHSAT (PUKCUPOBAHHOE KOJIMUECTBO OOBEKTOB, &
MHOT[Ia 3apaHee He HeM3BECTHO, CKOJIbKO NOTpedyeTcst 00beKTOB. M B 3TOM cilyyae HaMHOTO y00Hee IPUMEHSITh KOJUICKIIUH.
E1me oavH 1mmoc KOIeKIri COCTOMT B TOM, YTO HEKOTOPbIE U3 HUX PEaIM3yeT CTAHAAPTHBIE CTPYKTYPhI JaHHBIX, HAIIpUMeED,
CTEK, 04Yepeib, CJI0BAPb, KOTOPbIE MOTYT IIPUTOAUTBCS U1l PELICHUS Pa3/IMYHbIX CIIEIUAIbHBIX 3a/a4.

BornbImas 9acTh K1acCOB KOJUIEKITHI COAEPKUTCS B MpocTpaHcTBaX MMeH System.Collections (mpocTsie He0OOOIIEeHHBIEe KITacChl
koutekiwii), System.Collections.Generic (06001I€HHbIE WM TUMTM3UPOBAHHBIE KJIACCHI KOJUIEKIIUIA) U
System.Collections.Specialized (crienmanbHbie Ki1acchl KOJUteKImi). Takxke 111 0OecreueHus NapajuieIbHOrO BBIOTHEHMSI
3a[a4 ¥ MHOTOIIOTOYHOT'O JJOCTYTIA IPUMEHSIOTCS KJIACCH KOJUIEKITNIA 3 pocTpancTBa uMeH System.Collections.Concurrent.

Knacc List<T> siBisieTcst caMbIM MPOCTBIM U3 KJIACCOB KOJUIEKIMNA. Ero MOKHO UCTIONB30BaTh MPAKTUUECKHU TaK Ke, KaK
MAacCHUB, CChUIASICh Ha CYIIECTBYIOIIMIA B KOJUIeKIMU List<T> snemMeHT ¢ Ucnosib30BaHUEM OOBIYHOM /151 MACCUBOB CHCTEMBbI
3aIMCH C KBaJPaTHBIMKU CKOOKaMH U MHIEKCOM 3JieMeHTa. MOXKHO I00aBUTh JIEMEHT K KOHI KoyuteKiuu List<T>,
BOCITOJTIb30BABIIUCH UMEIOIIMMCS B ee Kjacce MetogoM Add, kKoTopoMy nipeiocTaBiisieTcst J00aBIsieMblid 3JieMeHT. Pazmep
KOJUTeKIMH yBeanunBaeTcs List<T> apTroMaTHyecKu.

Kiacc komnekmmii LinkedList<T> peanusyeT IBYCBS3HBIN CIIMCOK. B KaXIOM 3)1eMeHTe CIVCKA COIEPKUTCS 3HAUCHUE
3JIeMeHTa CO CChIIKOW Ha CIeAYIOIIMI 3JIeMeHT cricKa (cBoiicTBO Next) U ero mpenpIIyIuil 3J1eMeHT (CBOMCTBO Previous).

B xiacce LinkedList<T> 3amucu, npucymue MaccuBaMm, He OAIEPKUBAIOTCA. BeTaBKa 371eMEHTOB OCYIIECTBIISCTCS OTIAUMYHBIM
ot List<T> crioco6om. MoxHO Boctosib3oBaThesi Merogom AddFirst ist BCTaBKY 3/ieMeHTa B Ha4Yaslo CIUCKa ¢ epeMelleHueM
NpeIbIIYILIEro MepBOro JieMeHTa Jajblile MO CIUCKY M YCTAaHOBKM B KQUeCTBe 3HAUCHUS ero CBOicTBa Previous cchulku Ha
HOBBIH 3JIeMEHT. AHAJIOTMYHO 3TOMY JJIs1 BCTABKY 3JIeMEHTa B KOHEIl CIIMCKa MOKHO BocToyib30BaThes MeTonoM AddLast. s
BCTaBKH 3JIEMEHTA Iepe]] yKa3aHHbIM JIEMEHTOM CITUCKa WJIM IOC/Ie HEro MOKHO BOCIOJb30BaThest Metogamu AddBefore u
AddAfter.

Tema 3. OcHOBBI 00'b€KTHO-OPHEHTHPOBAHHOI'0 NporpaMvupoBanus. Co3gaHue U yajeHne 00beKTOB.
HacaenoBanue B C#. Onepanumn, jejerarbl, COObITHS.

Kimouesbim cioBom B OOIT sBiisteTcst Kiace. Bee si3bIKM MPpOrpaMMHPOBAHKST MOTYT OOpAIAThCst ¢ OOIIMMH TAHHBIME 1
MeToaMi. DTa BOZMOKHOCTh TOMOTaeT M30eKath AyOInpoBanus. [ TaBHast KOHIIETIHs POrPAMMUPOBAHUS - HE TIHCATh OJUH
Y TOT K€ KOJI ABaXIbl. [IporpaMmbl Ge3 ayOarpoBaHuMs Jydllle W MIOHsATHeE, TaK Kak coepskat MeHbiie koga. OOII nepeBoaut
3Ty KOHIETIINIO HA HOBBIl YPOBEHb, OH TIO3BOJISAET OMUCHIBATh KJIACCH (MHOKECTBA OOBEKTOB), KOTOPBIE AENAI0T OOLIUMHU U
CTPYKTYpY, ¥ TioBeficHHe. Kiacchl He OrpaHIIMBAIOTCS OMIMCAHUEM KOHKPETHBIX OOBEKTOB, OHU TAKKE MOTYT OIMCHIBATH U
aOCTpaKTHBIE BEIIIH.

OOBEKT - 3TO KOHerTHbeI npeaCcTaBUTE]Ib Kilacca. Ero OIpeaeIACT TPU XapaKTCPUCTUKU: YHUKAJIbHOCTD, MIOBEAECHUEC N
COCTOSIHHE. Y HUKAJIbHOCTD - 9TO XapaKTEpPUCTUKA, Ollpeaedrmad OTIMYnue OJHOTO 00BeKTa OT Apyroro. HOBCHCHI/IC
onpeneIAaAeT 1o, YemM 0OBEKT MOKET OBbITh II0JIE3€H, UYTO OH MOXKET A€JIaTh. HOBCH@HI/Ie 00BeKTa KJ'[aCCI/I(i)I/IL[I/IpyET ero. OObEKTI
Pa3HbIX KJIACCOB OTJIMYAIOTCSA CBOUM IMOBEICHUECM. CocTosiHUEe OIUCHIBAET BHYTPEHHIOIO pa60Ty 00BeKTa TO, UTO o0ecrieunBaeT
€Iro NMOBCACHUE. XOpOIHO CHpOSKTI/IPOBaHHHﬁ 0OBEKT OCTABJISIET CBOE COCTOSIHUE HEAOCTYITHBIM. Hac ne HMHTEPECYET, KaK OH
9TO ACJIA€T, HAaM BaXHO TO, YTO OH YMECT ITO ACJIATh.
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[pouecc mosyyenus: vHGOPMAIIMH O THIIE BO BPeMsl BHIIIOJIHEHUS Ha3bIBaeTcs pedpiiekcreil. B mpocTpaHcTBe MMeH
System.Reflection cogep:xarcs kiaacchl ¥ UHTepGEIChl, KOTOPbIE MO3BOJIAIOT MOJIYYUTh HH(MOPMALIMIO O TUIaX, METOAAX U
nosisix. Kimace System.Type conepxut MeTozs! 1J1s1 ojtydeHust nHpopMauy 06 0ObsIBIEHUH THIIA: O KOHCTPYKTOPax, MOJSIX,
METOMAX, COOBITHSIX U CBOMCTBAX KJlacca.

KOHCTpYKTOpBI - 3TO CIHEMANbHBIE METO/Ibl, KOTOPBIE UCIIOJIB3YIOTCS /ISl MHUIMATN3AINMKA 0OBEKTOB TpH co3iaHuu. Eciu
KOHCTPYKTOP HE ONHMCAaH B KJIACce, TO 3ayCKAeTCsl KOHCTPYKTOP MO YMOTYAHHMIO.

Hacnenosanue - 3T0 CBOMCTBO O6BeKTHO-OpHeHTHpOBaHHOﬁ CHUCTEMBI HACJIEAOBAaTh JaHHBLIC U beHKLlI/IOHaJ'[I)HOCTB 6a30BoOro
KJj1acca. MOXHO B KJIacC-TOTOMOK K METO/IaM U MOJISIM POAUTEILCKOI'O KjlacCa HO6EIBI/ITI) HCO6XO)II/IMBIC oJId 1 METObI.
Knacc-nmoroMok MokeT 3aMernaTh METOIbI POOUTEILCKOT'O KJlacca. Hano nmomHuUTts, Ipyu UBMEHEHUU POAUTETILCKOI'O Kjiacca,
KJIaCC-IIOTOMOK MOJXKET OKa3aTbCA HE pa60‘~II/IM.

Tema 4. CBoiicTBa H HHJEKCATOPBL. ATPUOYTHI. Arperaiuu, IPoCTPAHCTBA HMeH, COOPKHU H MO/IYJIH.

Arperanym UCTob3yI0TCs AJ1s TPYNITUPOBKY OOBEKTOB BMECTE B UEPAPXHI0 OOBEKTOB, KOTOPYIO MOXHO HEOJHOKPATHO
UCIIOJIB30BaTh. ATperaiyy orpeielisioT CBs3b 11es1oe/4acTh MeKy 0ObeKTaMu, He KiiaccaMu. B olHOM citydae B 9TOH CBsI3U
BpeMs KHU3HU "1iesioro” u "JacTu' MOTyT OBITh He CBsI3aHbl. B 3TOM cilydae arperanusi Ha3bIBaeTCsl arperaiuei o ccouike. B
clly4ae, Korja BpeMs KM3HU "Lesioro” M "JyacTtu' cBsi3aHbl APYT C APYroM, arperaiys Ha3plBaeTcs arperaiyei no 3HayeHuo. B
arperaiuu "1esoe" - 3T0 BCEro JIMIIb KJIAcC, KOTOPbIN UCTIONL3YETCs ISl IPYMITMPOBKY "YacTeil"'-KJ1acCoB B €IMHOE 1IENIOe, T.€.
"Hesplil" KJIacc peabHO He CYIIeCTBYET.

MO,I[I/I(l)I/IKaTOpr AO0CTYyIIa OIIPEACTIAI0T BOBMOXKHOCTb JOCTYIIA K 9JIEMEHTAM KJIaCCa, TAKUM KaK METOAbI 1 CBOICTBA. HpI/I
pa3pa60TKe KJ1acca H€O6XO,I[I/IMO SABHO YKA3bIBATb MO,I[I/I(l)I/IKaTOp JAOCTYyIIA y KaKAO0I'0 4JICHA KJy1acca.

CBoiicTBa - 3TO Ha60pbl q)yHKIII/Iﬁ, KOTOPbLIE MOTYT OBITH JOCTYITHBI KJIMEHTY TaKHUM K€ CHOCO6OM, KaK OTKPBITBIC ITOJIA KJIacca.
Wpnes cBoricTBa 3aKII0YaETCSA B METO/IE WIIH nape MeToa0B, KOTOPLIC BEAYT cebs1 ¢ TOUKHU 3p€HMA KJIIMEHTCKOI'o KOJa Kak I10JIC.

I/IHIIGKCaLII/IH MO3BOJIACT MHACKCUPOBATH OOBEKTHI TAKIM K€ CHOC06OM, KaK MaCCHB WJIM KOJUJICKIIHIO, ITO3BOJIACT 06paH.[aTBC5{ K
YJICHAaM KJlIacca KaK K MaCCHBY.

ATpI/I6yTI)I - MHCTPYMEHT U1 )10621B.IICHI/I$I METaJaHHBIX B KJIACChI, 1JId UBMCHCHU A ITOBEACHUA 00BeKTa BO BPEMs BLITIOJIHEHUA,
U1 IOJTyYEHU A PIH(l)OpMaIII/II/I O TpaH3aKIU O6’bCKTa, TaKX€ UCIOJIb3YETCA JIA nepeaadn IlOl'IOJ'IHPITeJ'[LHOﬁ I/IHq)OpMaL[I/II/I,
HOCHI.[ICIjl OIMCATEIbHBIN XapakTep, pa3pa60Tlme. ATpI/I6yT - T3r IJid NpeaoCTaBJICHUA HHq)OpMaLIHPI BO BPEMs BbITIOJIHEHUA O
TMOBEJICHUM MPOIrPaAMMHBIX JIEMEHTOB, TAKUX KaK KJIACChI, IEPEUYNCIICHUA, C60pKI/I.

Nndopmanus 06 aTpubyTax XpaHUTCS B METaJaHHBIX, CBS3aHHBIX C 9JIEMEHTOM. ATPHOYTHI MOKHO IIPUMEHSTH K PA3HBIM
MIPOrPaMMHBIM JIEMEHTaM: COOPKaM, MOZYJISIM, KJIAcCaM, CTPYKTypaM, IepPeurCIICHHSIM, KOHCTPYKTOpaM, MEeTO/IaM,
CBOWCTBaM, TIOJISIM, COOBITUSIM, MHTepdericaM, apaMeTpam, BO3BpalllacMbIM 3HAUCHHSIM U JieJIeraTaM.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJaloIUXCs M0
U CIHIIIHE (MOYJIIO)

CamocrosiTesbHasl padoTa 00yYAIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTtosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENIbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAS padoTa 00yJAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) UCHMIUINHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMocTOsITeNIbHOM paboThl 00yJaloIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HATIPaBJICHHbIC Ha 3aKpelIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIIVHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOIl INTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKITIOYASL:

IMopsigok opraHU3alvK U OCYIIECTBIICHUsI 00Pa30BATEIbHON JEATEIbHOCTH MO 00pa30BaTEIbHBIM IIPOTrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmam ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKICH MPUKa30M
MunncTepcTBa HayKu 1 Bhiciero oopasosanus Poccuiickoit @eneparyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa o6pazoBanust Poccuiickoit @enepanu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3aAIMU
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblid yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHabHOro oopazonanus "Kazanckuit (IpuBosnkckuil) deaepaibHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (IIpuBomkckoro) deaepaabHOrO yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUIINHE (MOIYJII0)

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILINHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKJIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS ceayoIas HHPOPMaIH:
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- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCHUITIMHE (MOIYJI0);

- KpUTEpHUHX OLieHNBaHUs C(hOPMUPOBAHHOCTH KOMITETEHIINI;

- MeXaHU3M (hOPMHUPOBAHUS OLIEHKH M0 JUCLUUILIAHE (MOAYJIO);

- ONMCaHME MOPSIAKA TPUMEHEHHS U TPOIIEAYPhl OLIEHMBAHUS AJIs1 KA JOTro OLIEHOYHOTO CPEJICTBa;
- KpUTEepHH OLIEHUBAHUS )11 KaXJOro OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLUECHOYHBIX CPEACTB, BKIIOYAA TpC6OBaHI/IH, MMPEeABbABIIACMbIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA Pa3JIMYHbIX TUIIOB.

DOoHJ1 OLIEHOUHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nmporpamMmMe JUCHUITTTMHBI (MO}IyJ’IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIsI OCBOEHHS N CIUILINHBI (MO TYJIs)
OcBoeHMe TUCIUILTHBL (MOJIYJIsl) MPEAINOJIaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOM yueOHOM tepatypsl. Jlutepatypa
MOXKET OBbITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY 1oroBopos ¢
paBo00IaAaTe MU,

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarouecs HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTaTeIbCKUM OMJIeTaM B COOTBETCTBHY C MPAaBMJIaMU 10JIb30BaHMs Hay4uHoi GMOIMOTEKOM.

SIIC](TpOHHI)le U3aaHus JOCTYITHBI JUCTAHIIMOHHO 13 JII000H TOYKH IIpy BBEACHUN O6y‘]aIOIL[I/IMCﬂ CBO€T0 JIOTMHA U NTapoJid OT
JIMYHOTO KaOUHeTa B cucteMe "DNeKTpOHHBIH yHuBepcuTeT". I1py UCroIb30BaHUN MEYaTHBIX U3IaHUN OMOIMOTEYHbIi (hOHN
JIOJDKeH OBbITh YKOMILUIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMILISIpa) KaxkA0ro U3 U3/1aHuil OCHOBHOM JinTepaTypel U He MeHee 0,25 3K3eMIuIspa AONOIHUTEIBHON JIMTEPATyphl HA
Ka)XJI0ro 00y4aloLIerocsi 3 Yucia JIML, OAHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIIINHY.

INepeueHb OCHOBHOM M IOTIONHUTENIBHON Y4eOHOW IMTEPATyPbl, HEOOXOAUMOI U1 OCBOSHUS JUCLUIUTMHBL (MO/LYJIs), HAXOAUTCS
B [Ipnnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHUHU KoMIUIeKToBaHus ¢oHnoB Hayunoit 6momiorexun KOV

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AMMBIX JIsI
OCBOEHHUS JUCIHILIUHBI (MO TyJIsT)

Microsoft Virtual Academy - http://www.microsoftvirtualacademy.com/training-courses/exciting-programming-c-sharp-rus
Nudopmartuka: Kype nexmmid. - http://znanium.com/catalog.php?bookinfo=204273

Komanga MS Teams "IIporpammupoBanue Ha C#" -
https://teams.microsoft.com/l/team/19%3a183f8dd52a61496fb30971464469d517%40thread.tacv2/conversations?groupld=2a4dbe7e-220

Mertoas! nporpaMmupoBaHus. KommbioTepHsle Berarcienus - http://znanium.com/bookread.php?book=350418
[IpakTukym no kypcy - http://libweb.ksu.ru/ebooks/09_63.pdf
PykoBozcTBo 10 nmporpammupoBanmio Ha C# - http://msdn.microsoft.com/ru-ru/library/67ef8sbd.aspx

9. MeToandecKne YKa3aHHSA VIS 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg pa6or MeToanuyeckue peKOMeHIaliu

naboparopusle | ConepskaHue JJabOpaTOPHBIX PaboT MOCBSIIEHO N3YUYEHHUIO OCHOB AJITOPUTMHU3AIMH BRIYMCIIUTEIBHBIX TIPOIIECCOB,
padoThl M3y4YEeHHIO CHHTAKCHYECKUX U CEMAHTUUECKUX KOHCTPYKIIMIA I3bIKa IIPOrpaMMUPOBaHHsI BBICOKOTO ypoBHST CH#.
PaccmarpuBaloTcst MPUHLMITEI TPOTPAMMHPOBAHHUST PA3BETBIISIONIMXCS M UKJIMUYECKUX BHIYUCIUTENBHBIX
TIPOLIECCOB, 00paOOTKM MacCUBOB M (paiiyIOB, NCTIOIBb30BAHMS CTPYKTYPHPOBAHHBIX TUIIOB JAHHBIX, ITOJIIPOT PAMM
C 0COOEHHOCTSIMH TIepe/iauyl B HUX IapaMeTpoB. [IpuBoasATCs pa3inyHble IpUeMbl IPOrpaMMHUPOBAHMS, B TOM
YHCIIe UCTIONB30BaHNE yKa3aTeeld U CChUIOK, JMHAMUYECKH pactipesiesisseMoi namsTi. Bee paboTst
OPHMEHTHPOBaHbI HA TPUMEHEHUS CTPYKTYPHOTO ITOJX0/1a U MOJIYJIbHOCTH, ITPEICTABIICHBI TPUHIMUITBL PAOOTHI C
6nOIMOTEeYHBIMH pecypcamMi. B kask1o# 1abopatopHoOii paboTe MPUBOJUTCS MPUMEP BBITOJHEHNS TUIIOBOTO
3a/IaHUsI C YIETOM NpebsIBIIsieMbIX TpeOoBaHuid. HeoOX0qMMo M3yuuTh TEOPHIO O 3aJaHHOH TeMe, TOJIBKO MocIie
3TOTO MPUCTYNATh K J1aO0PaTOPHBIM 33/IaHHUSIM.
Peanmzanus qaHHOM AMCIMIUIMHBI IPEATIOIAraeT Kak O4YHOe, TaK ¥ AUCTaHIIMOHHOE (hopMy 00ydeHHsI.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOsI- CopnepxaHue cCaMOCTOSITEJIbHBIX Pa0OT IMOCBSIICHO N3YYSHUI0 OCHOB aJITOPUTMU3AIMY BHIYUCITHTETHHBIX
TeJIbHas paboTa | IPOIECCOB, M3YYEHUIO0 CHHTAKCHUECKIX U CEMAaHTUIECKUX KOHCTPYKITUH sI3bIKa MMPOrPaMMHUPOBAHUS BHICOKOTO
ypoBHst C#. PaccMaTpuBaioTCst IPUHIIUIIBI TPOrPAMMUPOBAHNS Pa3BETBIISIONIMXCS U IIUKITYECKIX
BBIUKCIIATEIIBHBIX MPOIIECCOB, 00pabOTKM MacCHBOB U (DAJIOB, UCTIONB30BAHUS CTPYKTYPHPOBAHHBIX THITOB
JIAHHBIX,, TOJIPOTPAMM C OCOOSHHOCTSIMHU TIepe/Iaud B HUX apaMeTpoB. [IpUBOASTCS pa3iudHbIe TPUEMBI
MIPOrpaMMHUPOBaHUsI, B TOM YHCJIE UCTIOIB30BaHNE yKa3aTellel U CChUIOK, JMHAMUYECKH pacIpe/ielisieMOi
namsTH. Bee paGoThl OpreHTHPOBaHBI Ha IIPUMEHEHUsI CTPYKTYPHOTO TTO/IX0/Ia U MOYJIBHOCTH, TIPE/ICTABICHBI
TIPUHITUITH paOOTHI ¢ OUOJIMOTEYHBIMY PECYPCAMH.

3a4eT [TpoBepka TeOpPETUUECKUX 3HAHUI MTPOU3BOIUTCS B BUJIE OIIPOCA IO JIIOOBIM BOITPOCAM, BXOASIIUM B IPOrpamMMy.
Borpoc, kak npaBuiio, (hopMyJIpyeTcsi B BUIE MPOChObI HAMMCATH Ha Jiucte Oymaru KopoTkuii (10-15 crpok)
KO[I, WJUTIOCTPUPYIOIIMI TO MJIM MHOE MOHSTHE S3bIKa MporpaMMupoBausi. OOBIMHO 3aaeTcs OT ABYX JO MATH
BorpocoB. CTy/IeHTH, He CAABILINE TEOPETUYECKYIO YacTh, aBTOMATUYECKU HE JIOMYCKAIOTCS K BBITOJIHEHUIO
MPAKTUIECKOU YaCTH 3aUeTa.

10. ITepeyensb nH(Q OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHUILIIHE (MOIYJII0), BKJIHYAs NMepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHBIX CIPAaBOYHbIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHus: 1 MH(MOPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpouecca 1no AMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomelneHust 47151 CAMOCTOSITENIBHOM paboThl 00YYaIOIMXCsI, YKOMIUICKTOBAHHBIE CIICIMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyrma
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbS1).

KommbioTep 1 npuHTEp ISl paclieyaTKy pa3JaTOuHBIX MATePHAIOB.

KommnbloTepHBIit KJtacc.

12. CpeacrBa aganranuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIISAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMU C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHUs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO31aHueC BO3MOXKHOCTEN JJIA 06yqa101111/1xc;[ BOCHIpUHUMATDb OJIHY U Ty KE I/IH(i)OpMaI_II/HO M3 Ppa3HbIX UICTOYHHUKOB - HAlIpUMED,
Tak, YTOOBI JiMa ¢ HapymeHUAMM ClyXa oJIydyain I/IHCl)OpMaLII/IIO BU3YaJIbHO, C HAPYIICHUAMU 3PEHUA - Ay/TUAJIBHO;

- IPUMEHEHHe MPOrPaMMHBIX CPEJICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaAIIbHBIX TAOOPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaTeJ'[bHLIX TEXHOJIOTHI UL Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3sali pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C IpernojgaBarejieM, B TOM 4UCJie Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d IPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIMOHHOI'O
06y‘-IGHI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOLKUTEIIbHOCTU CIaYn 06yqa10m1/1Mc51 HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ’IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, TPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

SAEKTPOHHBH
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- IPOJIOJKUTENILHOCTH MOATOTOBKY 00YYAIOIErocsi K OTBETY Ha 3a4éTe WM 9K3aMeHe, TPOBOJAMMOM B YCTHOU (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYalolIerocst Ipy 3aliuTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoanussMu PI'OC BO u yue6HbIM 1utaHoM o Harpasieruio 01.04.02
"TIpukiIagHass MaTeMaTiKa M HH(pOpMaTHKa" M MarUCTEpCKOi mporpamme "MateMaTnyeckoe MoAeIpoBaHue (pU3MIeCKUX
MPOLIECCOB".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.03.01 IIpozpammuposariue na C#

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA
IIpocuie noaroroBku: MaremaTuveckoe MoaeanpoBanye (GU3NIECKUX MPOIIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTeparypa:

1. Anexcangposa, .JI. IIporpammupoBanue Ha si3bike C#: yueOHOe mocodue. - 2-e uzganue / M.JI. Anekcannposa, 1.H.
Tymakos. - Kazanb: MznatensctBo Kazanckoro yausepcurera, 2017. - 112 c. ISBN 978-5-00019-944-5 - TekcT : 371€KTPOHHBIN.
- URL.: https://shelly.kpfu.ru/e-ksu/docs/F_2033489788/Tumakov___Programmirovanie_na_yazyke C_.pdf (gaTa obpamenwus:
30.06.2023). - Pexxum J1ocTymna: OTKPBITHIH.

2. Tiokaues, H. A. C#. OcHoBBI TporpaMmMupoBanus : ydyeOHoe nocooue s By30oB / H. A. Tiokaues, B. I'. Xnebocrpoes. - 4-¢
u3., crep. - Cankr-IletepOypr : Jlanb, 2021. - 272 c. - ISBN 978-5-8114-7266-6. - Tekcr : aneKTpoHHblIi // JlaHs :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/158960 (aarta obpamienus: 30.06.2023). - Pexum
JOCTyIa: ISl aBTOPH3. MOJIb30BATENIEH.

3. CamoxgBasos, D. H. BeeeHue B pOeKTUPOBAHKE U Pa3pabOTKy MPUIIOKEHUI Ha s13bIKe TIporpamMmmupoBanus C# : yueOHOe
moco6re / 3. H. Camoxsanos, I'. 1. PeByHkos, 1O. E. 'ananiok - Mockga : M3marenscteo MI'TY um. H. 3. Baymana, 2018. -
244 c. - ISBN 978-5-7038-4553-0. - Texcr : anexktponHsii // DBC 'Koncynbrant crynenra’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785703845530.html (nara o6pamenus: 30.06.2023). - Pexxum nocryna : mmo
TIOATIHCKE.

lonosHATE ILHAS JUTEpPATYpa:

1. CyxanoB, M.B., OcxoBst Microsoft .NET Framework u si3pika nporpammupoBanusi C#: yue6noe nocodue/ Cyxano M.B. -
Apxanrensck : U1 CA®Y, 2014. - 96 c. - ISBN 978-5-261-00934-4 - Tekcr : anextponHsiil // 9BC 'KoHcynbTaHT cTyaeHTa' :
[caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785261009344.html (nara o6pamenus: 30.06.2023). - Pexum
JOCTYyIa : TIO MOJITICKE.

2. bur, B.A., OcHoBbl porpamMmmupoBanust Ha C#: yueOHuk / Busumir B.A. - Mocksa: HarpioHambHbIi OTKPBITHIH
VYuusepcurer ' MHTYUT', 2016. - 575 c. - Tekcr : anektponHslii // DBC 'KoHcynbraHT cTyaenTa’ : [cait]. - URL :
https://www.studentlibrary.ru/book/intuit_201.html (mara obpamenus: 30.06.2023). - Pexum noctymna : 10 MOJIIKCKe.

3. Buuir, B.A., O6bekTHOE nporpaMmmupoBaHue B kiaccax Ha C# 3.0: yueOnuk / Busmur B.A. - Mocksa: HarmoHanbHbIi
Otkpsiteiii YauBepcurer MHTYUT', 2016. - 391 c. - Teker : anexkrponnsiii // 9BC 'KoncynbranT crygenta’ : [caiir]. - URL :
https://www.studentlibrary.ru/book/intuit_165.html (gara o6pamenus: 30.06.2023). - Pexxum qocTtyma : IO MOIIVCKE.
4.3aioroga, JI. A. OCHOBbI 00bEKTHO-OPUEHTHPOBAHHOI'O MPOrpaMMUPOBaHus Ha Oase s3bika C# : yue6HOe mocodue / JI. A.
3asorosa. - 2-e u3g., crep. - Cankr-IlerepOypr : Jlanb, 2020. - 192 c¢. - ISBN 978-5-8114-4757-2. - TekcT : 3JeKTPOHHBIH //
Jlans : sanexTpoHHO-OMOAMOTEeYHAs crcTeMa. - URL: https://e.lanbook.com/book/126160 (mata obpamenust: 30.06.2023). -
Pexum nocryna: 1yist aBTOpUs.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.03.01 IIpozpammuposariue na C#

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA

IMpocuns nogroroBku: Marematuyeckoe MoenpoBanue (PU3MIECKHX IPOLIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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