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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.

HoyokeH BlajeTh:

- OTIBITOM NPUMEHEHHU s 3HAaHUI eCTeCTBEHHO-HayYHOro M MaTEMaTUYECKOro LIUKJIA, OIBITOM MaTeMaTHYECKOro,
KOMIBIOTEPHOT'O MOJIETMPOBAHUS U ITPOBEJCHNU S BBICOKOTIPOM3BOJUTENBHBIX BEIYUCIEHUN C UCTIOIb30BAaHUEM
crienansrpoBanHoro [10, onbiToM aHam3a U 00001IeHNsT HayYHOW MH(OPMAIIMK, ONBITOM HAy4HOTO TIOMCKa U
MPOBEJEHUS HAyYHbIX UCCIIeJOBaHNUI;

- OMBITOM Pa3pabOTKU U ONTUMHU3AIMH [TPOrPAMMHOTO KOJIa, HABBIKAMY aHAJIN3a U MPOBEPKH UCXOJHOTO MPOrPAMMHOTO
KOJa;

- HaBBIKAMH OTJIaJKH ITPOrpaMMHOr0 KOjia Ha YPOBHE IIPOrPAMMHBIX MOJYJIEH, OIBITOM HCIIOJIb30BAHUS S3bIKA
nporpammupoBanus C#, cpel; MporpaMMHUpPOBaHUA;
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- IPAKTUYECKUM OIBITOM ITPOBEAEHHSI POBEPKU pabOTOCIIOCOOHOCTH MPOrPAMMHOTO 0OeCTIeUeH ], pa3pabOTKU MPOLEayp
cOOpKM MOJyJIell 1 KOMITOHEHT ITPOTrPaMMHOT0 0OECTIeUeHNsT;

- ONIBITOM YIpaBJIeHUs] COOPKO MPOrPaMMHBIX SJIEMEHTOB.

2. Mecrto guctumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHast qucrmiuivHa (MOyJib) BKodeHa B paszfen "B1.B.04 [ucuumiuasl (MOayM)" OCHOBHOM MPOhecCHOHANBHON
ob6pazosarenbHol nporpammsbl 01.04.04 "TIpuknanHas matemaruka (BerunciauresibHasi FeOMeTpusi U BBICOKOIPOU3BOAUTEIbHbIE
BbumncieHus )" u orHocurcs K yactu OITOIT BO, ¢opmupyemoii yqacTHUKaMu 00pa30BaTeIbHbIX OTHOIIECHHUH.

OcBauBaercs Ha 2 Kypce B 3 ceMecTpe.

3. O6beM qUCHHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ nNpemnojasareieM (110 BHAaM y4eOHbIX 3aHSATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

O0m1ast TPyI0OEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHutl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 36 yaca(oB), B ToM umcie Jekuuu - 0 yaca(oB), npakruueckue 3aHsaTus - 0 yaca(oB), 1abopaTopHbie
padoTsl - 36 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM padoThl - ) yaca(oB).

CamocTositenbHast padoTa - 36 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIST IMCIUIUTHHBL 9K3aMeH B 3 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOIYJIsI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/ejiaM) ¢ yKa3aHHEM OTBEe/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YacOB 1 BH/I0OB yU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PA60ThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPYJ0E€MKOCTH (B yacax) CTOSI-

N Pazeant qucuumimnnb / Ce- lexmun,Texmmm|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJab-
MoayJist MECTP| Bcero | B3J. | 4YecKue | YyecKue |TOpHbIE |TOpPHbIe | Hasd
¢opme BansaTus,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cgopwme | Bcero |¢popme | 00Ta

Tema 1. O630p iatgopmb MS.NET. O630p
1. [A3pIKA C#. cnionb30BaHUE CTPYKTYPHBIX

3 0 0 0 0 8 0 9
nepeMeHHbIX. OnepaTopbl U UCKTIOYEHHSI.
Tema 2. Meroap! u napaMeTpbl. MaccuBbl.

2. |Mcnosap30BaHUE CCBUIOYHBIX TUIIOB JAHHBIX. 3 0 0 0 0 12 0 9

Tema 3. OCHOBBI OOBbEKTHO-OPUEHTHPOBAHHOTO
nporpammupoBanus. Co3aHue U yaaieHue

3. |o6wvekToB. HacnemoBanue B C#. Onepanuu, 3 0 0 0 0 8 0 9
[IeJIeraThl, COOBITHS.

Tema 4. ColicTBa 1 MHIEKCATOPBL. ATPUOYTHI.

4. |Arperamuu, MpocTpaHCTBa UMEH, COOPKH 1 3 0 0 0 0 8 0 9
MOJIYJIH.
lToro 0 0 0 0 36 0 36

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)

Tema 1. 0630p muardopmer MS.NET. O630p sizbika C#. cniosb30BaHne CTPYKTYPHBIX IepeMeHHBIX.
OnepaTopsl U HCKJIIOYEHHS.

OO0111es13bIKOBast Cpejia BBINOJHEHHsI YIIPOIAeT pa3paboTKy MPUIIOKEHHUH, 00ecrieunBaeT MpaBUbHOE U Oe301acHoe
BBIIIOJIHEHHUE, TOJJEPKUBAET HECKOJIBKO A3BIKOB ITPOrPaMMUPOBAHMS U CJISAUT 32 pecypcaMu. DTa cpefa Takke Ha3blBaeTcs
YIIpaBJIsIEMON CPeoi, OHA YIIpaBJIsIeT MaMAThIO, IOTOKaMH, OpraHu3yeT yaaneHHoe B3aumozencTeue. B cpene CLR
ABTOMATUYECKU paboTaeT psif CEPBUCOB.
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IIpocTpaHcTBO MIMeH System cofepX)uUT (pyHAaMEHTAIbHBIE KJIACCHI U ONpeesIsieT HanOoJIee YacTo MCIOJIb3YeMBbIE THITHI
JIAHHBIX, COOBITHUS, MHTEeP(EICH, aTpUOYTH U UCKITIOYeHUs. Takxke, KIacChl Mpeodpa3oBaHusl JTaHHBIX, MAHUITYJISIAN C
rnapaMeTpamMu .

System.Collections coepKUT CIUCKH, XIUI-TAOIUIBI U APYTHE BUIbI TPYIIIUPOBKY JAHHBIX.

ADO.NET - crenyiomiee nokonenue rexHosnornd ADO, obecrieurBaeT pacliMpeHHYIO TOJJIEPKKY OTCOeAMHEHHON
niporpamMMHoil Moziemu BJ1, mognep:xuBaer padory ¢ XML. Knacewr muist padotst ¢ ADO.NET naxonsrcs B System.Data, ¢
XML - B mpoctpaHcTBe uMeH System.XML.

ASP.NET - nporpammHas CTpyKTypa, OCHOBaHHasI Ha Cpejie BBIIOJHEHH I, pa0oTalolliel Ha cepBepe, KOTopast MO3BOJISIeT
co3naBath MotHbie Web npunoxkenust. Kiaccol pacnionioxenst B System. Web. O6ecnieunBaercst noanepxkka XML Web
CEepBUCOB, HEOOXOAUMBIX /IS pacpee/ieHHOW pa3paboTKu.

Bcee MMPUJIOKECHUSA pa60Ta}0T C TEMHU UJIX UHBIMU JaHHBIMU. Pa3pa60Tq1/H<y C# HCO6X0,HI/IMO IMOHUMATb KaK XpaHATCA U
06pa6aTI)IBaIOTCH JaHHBbIC B IPUJIOKECHUU. OOBIYHO HJaHHBIC XPAaHATCA B IEPEMEHHbBIX, KOTOPLIC HCO6XO)JI/IMO OOBABUTH 0 ux
HCITIOJIb30BaHUA. HpI/I 00bABJIEHUN HepeMeHHOﬁ MoJ1 He€ PE3EPBUPYETCA HEKOTOPOE KOJIUYECTBO MAMATU B 3aBUCUMOCTH OT
THUIIA HepeMCHHOﬁ u 00bsBsieTcss uMA. Tlocse 0ObsABIEHNUS HepeMeHHOﬁ MOJXHO IIpUCBanBaTb el 3HAYEHUs.

Tema 2. MeToanbl u nmapamMeTphbl. MaccusBbl. McnioJjib30BaHHe CChLIOYHBIX THUIIOB JaHHbIX.

HpI/I pa3pa60T1<e OOJIBIITMHCTBA l'[pI/IJ'IO)KeHI/Iﬁ HX pa3gedioT Ha Cl)yHKLII/IOHaJ'[bHI)Ie MOJYJI1, TaK KaK MaJICHbKUE pa3/I€/ibl KOJAa
yIlO6HCC IJIA IOHUMaHUA, pa3pa60TKH " OTJIaKU. KpOMC TOI'0, 3TO MO3BOJIAET HECKOJIBKO pa3 UCIIOJIb30BATb OAHU U TE KE
Y4aCTKu KoJa Jisd Apyrux npnnomeﬂnﬁ.

B C# MPUIIOKEHNE COCTOUT U3 KJIACCOB, KOTOPLIE COAECPKAT UMCHOBAHHBIC OJIOKH KOJa, Ha3bIBA€EMBIC METOJaMU. MCTO,Z[ - 39TO
YJICH KJ1acca, KOTOpLIﬁ MOKET OCYHIECCTBJIATD ,I[Cf/iCTBHH WJIA BBIYUCJIATH 3HAYCHUA.

HapaMeprl TMO3BOJIAIOT NEPEIaBaATh PIHCbOpMaIII/IIO U3 OJHOIro Me€Toaa B IIperﬁ. HpI/I 00BABJIEHUHA METOAA MOKHO 3a7aTh
CIIMCOK €ro NMapaMeTpoB, €CJIN CITMCOK HyCTOﬁ, TO 9TO O3HAYACT, YTO METO/] HE UMECT MapaMETPOB.

B C# nporpamma COCTOUT U3 KJIACCOB, COACPKAIINX METObI. MCTO,H MOJKET BBIIIOJIHATH HCﬁCTBHC WJIW BBIYUCIATH 3HAYCHUEC.

Merop - 3T0 HaGOP ONEPaTOPOB, KOTOPBIE BHIONHSIIOTCS BMecTe. B C# Bce MeTo/bl IpUHAJIekaT KakoMy-Jmbo Kiaccey. s
CO3[1aHKs MeToia He0OXOAMMO 3a/1aTh €r0 UMsl, OTIPEAEIIUTh CIIMCOK ITApaMeTPOB U TeJI0 METOZA.

Maccuss XOpOIHI/Iﬁ HWHCTPYMEHT I'PYNIIMPOBKHA JaHHbBIX. O}IHE[KO, MAaCCUBBI XpaHAT (1)I/IKCI/Ip0BaHHO€ KOJIMYECTBO O6'I)€KTOB, a
HHOr'Ja 3apaHee HE HEU3BECTHO, CKOJIBKO HOTpC6y€TCH 00bekTOoB. U B 3TOM CJIy4a€ HaMHOI'O y)106Hee NPUMEHATH KOJUICKIIUU.
EIIIG OJIMH ILTIOC KOIIJIGKHI/Iﬁ COCTOMUT B TOM, YTO HEKOTOPLIC U3 HUX PCAIU3YET CTAHAAPTHBIE CTPYKTYPbI JaHHBIX, HAIIPUMED,
CTEK, O4Yepeib, CJIOBAPb, KOTOPBIC MOT'YT IPUT'OAWUTBLCA AJI1 PCIICHUA PA3JIMYHBIX CIIEHHAJIbHBIX 3a/4a4.

Boutbliiast yacTh KJIACCOB KOJUIEKIMI COJEPKUTCS B pocTpaHcTBax uMeH System.Collections (IpocTeie HEOOOOIIEHHBIE KIIaCChl
koutekimi), System.Collections.Generic (0600IeHHbIE M TUTIM3UPOBAHHBIE KJIACCHI KOJUIEKLIUI) U
System.Collections.Specialized (crienmanbHble Kiacchl KoJuleKmi). Takxke 1151 oOecrieyeHus! apajuieIbHOrO BBITTOJHEHHSI
3aJa4 ¥ MHOTOIIOTOYHOT'O JJOCTYIIa MPUMEHSIOTCS KJIACChl KOJUIEKIMI 3 mpocTpaHcTBa uMeH System.Collections.Concurrent.

Knacc List<T> gBnsieTcss caMbIM MPOCTBIM U3 KJIACCOB KOIUISKL[PIﬁ. Ero MosxHO 1CIoip30BaTh MPAKTUYCCKU TAK K€, KAK
MacCCuB, CChIIIasACh Ha CyHIﬁCTByIOIHI/Iﬁ B KOJUICKIINH List<T> 3/1eMeHT C UCITOJIb30BAHUEM OOBIYHOM JJ11 MaCCUBOB CUCTEMBI
3allMCH C KBAJpaATHbIMHA CKOOKaMH 1 HWHICKCOM 3JICMCHTA. Moxuo )IO6aBI/ITI> 9JIEMEHT K KOHIY KOJUICKINH LiSt<T>,
BOCIIOJIb30BaBIINUCh UMEIOIITUMCA B €€ KJIAaCCE METOIOM Add, KOTOPOMY MPEAOCTABJIACTCA IIO6aBJIH€MLIfI 9JIECMCHT. Pa3Mep
KOJUIEKIINHN YBEJIMINBACTCA List<T> aBTOMaTUYECKHU.

Kiace xomtexnmii LinkedList<T> peanusyeT JBYCBS3HBIN CIMCOK. B KaXI0M 31€MEeHTe CIIMCKA COAEPKUTCS 3HAUCHUE
3JIeMEeHTa CO CChIIKOM Ha CJIeIYIOIIMI 3JIeMeHT crucKa (cBoiicTBO Next) v ero mpeaplIyIyil 3JeMeHT (CBOHCTBO Previous).

B kiacce LinkedList<T> 3anucu, npucyiiye MaccuBam, He OAJEPKUBaIOTCs. BeTaBka 3,1eMEHTOB OCYHIECTBIISIETCS OTJIMYHBIM
ot List<T> crtocodom. MoxHO Bocmonb3oBaThest MetonoM AddFirst ajist BCTaBKY 271eMeHTa B HA4YaJIo CITUCKA C ITepeMEIeHIeEM
TIPEBIAYIIEro MEPBOrO SJIEMEHTA JIANIBIIIE IO CIUCKY U YCTAHOBKY B KaUeCTBE 3HAUCHUS ero CBOMcTBa Previous cchutky Ha
HOBBIH 3JIEMEHT. AHAJIOTMYHO TOMY 17151 BCTABKU JIEMEHTA B KOHELl CIIUCKA MOKHO BOCIOJb30BaThes MetogoM AddLast. st
BCTaBKH JIEMEHTA TTepejl YKa3aHHBIM JIEMEHTOM CITMCKA WIIM TTOCTIe Hero MOXKHO BOCIOIb30BaThcsl Metogamu AddBefore
AddAfter.

Tema 3. OCHOBBI 00'b€KTHO-OPHEHTHPOBAHHOTO NporpamMmvupoBannsa. Co3gaHue u yaajieHue 00beKTOB.
Hacaenosanne B C#. Onepamumu, neJjieratol, COObITHS.

Kimouesiv crtoBoM B OOII siBistercs kiace. Bee s3b1km NpOrpaMMHUpOBaAHNUA MOTYT O6paH_IaT]>CH C O6IJ_[I/IMI/I JaHHBIMHU U
METOJaMU. DTa BO3MOKHOCTb IIOMOIaeT u3dexarh )1y6m/1p013aHI/1${. I'naBHas KOHICHIHWA NPOrpaMMUPOBAHUA - HE IMUCATh OAUH
U TOT K€ KOJ ABaX/bl. HpOFpaMMH 0e3 Hy6]’[l/lp0BaHI/IH JIy4dlIe€ v MOHATHEE, TaK KaK COACPKAT MEHBIIE KOAA. OOI1 nepeBoauT
9Ty KOHICHIHWIO Ha HOBBII YPOBEHb, OH IMO3BOJIACT OMUCHIBATH KJIACCHI (MHO)KeCTBa O6"I)€KTOB), KOTOpbIC ICJIal0T 06IIII/IMI/I n
CTPYKTYpPY, U TIOBEACHUE. Knacce e OrpaHUIMBAIOTCA OMMMCAHUEM KOHKPETHBIX O6'I)€KTOB, OHH TaKXK€ MOT'YT OITUCBIBAThH U
a6CTpaKTHLIe BCIIH.

OOBEKT - 3TO KOHKPETHBIN Mpe/IcTaBUTeNb Kiacca. Ero onpenesnser Tpu XapaKTepUCTHKU: YHUKAJIBHOCTD, IOBEAECHUE U
COCTOSIHME. YHUKAJILHOCTD - 9TO XapaKTepHCTUKA, ONpelesIAomias OTINYHe OJHOro 00beKTa oT apyroro. Iloenenue
onpenenseT To, 4eM 0ObeKT MOKET OBITh IIOJIE3€H, YTO OH MOXET Jenath. [loBeneHune oobekTa Kiaaccuduimpyet ero. OObeKThI
PasHBIX KJIACCOB OTJIMYAIOTCS CBOMM IoBeeHreM. COCTOsIHME OMUCHIBAET BHYTPEHHIO paboTy 00BEKTa TO, YTO 0OeceYnBaeT
€ro noeeJeHre. XOpoLIo CIPOEKTHPOBAHHBIN OOBEKT OCTABJISET CBOE COCTOSIHME HeJOCTYNHbIM. Hac He nHrepecyer, Kak oH
3TO JeJ1aeT, HaM BaKHO TO, YTO OH YMEET 3TO JeJaTh.
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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.

9K3aMeH [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
MPAKTUYECKON YaCTH IK3aMeHa.

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 01.04.04

"TIpuKiIagHass MaTeMaTuKa" ¥ MarucTepcKoi mporpamme "BeraucinTenbHas TEOMETPHS W BHICOKOTIPON3BOIUTEIHHEIC
BBIUKCIICHUA".

3AEKTPOHH BI
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.04 IIpozpammuposarue na C#

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

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[Ipocuss moAroToBKM: BeryrciuTe bHasA reOMeTpHs U BRICOKOITPOM3BOIUTEbHBIE BEIYUCIEHUS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

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 (mara obpamenus:
14.01.2021). - Pexum mocTymna: 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 (narta obpamienus: 14.01.2022). - 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: 14.01.2022). - 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: 14.01.2022). - 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 (nara obpamenust: 14.01.2022). - 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 obpamenus: 14.01.2022). - Pexxum qoctyma : 1O 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-OMOAMOTEYHAs crcTeMa. - URL: https://e.lanbook.com/book/126160 (mata odpamenus: 14.01.2022). -
Pexum nocryna: ajist aBTOpuU3. MOJIb30BaTENEH.
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.04 IIpozpammuposarue na C#

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

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[Ipocuss moAroToBKM: BeryrciuTenbHAS TeOMEeTpHs U BRICOKOITPOM3BOINTEbHBIE BHIYUCIEHUS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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
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