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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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IIporpaMmy AUCIMTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (jomeHT) AxTssmMoB P.B. (kadeapa TeopeTnueckoil KNOEpPHETHKY,
oTAeseHre (pyHJaMeHTaNnbHON NH(OPMATUKU 1 MH(POPMaLMOHHBIX TexHosoruit), Raouf. Akhtiamov@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
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-4 CriocoOeH TOHUMATh TIPUHIMITBL PAOOTH COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHIA 1

MCIIONTb30BATh UX JUIS pellieHus 3aa4 MpoeCcCHOHANBHON JesITebHOCTH

OIIK-5 CriocoGeH pa3pabaThiBaTh aITOPUTMbI M KOMITBIOTEPHbIE IIPOTrPAMMBI, TPUTOAHBIE JUTS
MPaKTHYECKOTO MPUMEHEHH S

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

OCHOBHBIE ITPUHIIMIIBI TEXHOJIOTHH Pa3padOTKU MPOrpaMM

JloKkeH yMeTh:

OPUEHTUPOBAThCSA B COCTaBE, OCOOEHHOCTSIX, IPEUMYIIECTBaX U HEJOCTaTKaX OCHOBHBIX Mapaurm (CTuiiei)
IPOrPaMMUPOBAHUS

I[OJDKGH BJIag€Th:

TEOPETUYECKUMH 3HAHUSMH O KOHLIETILIMY THIIAa JAHHBIX U MEXaHW3Max aOCTPAaKLMU JAHHBIX ¥ IIPOLIECCOB, O METOAAX
pa3pabOTKK aJITOPUTMOB PELICHHUS 33124 U OCHOBAX aHAJIM3a AITOPUTMOB

IIOJI)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

MPUMEHATb TCOPETUICCKUE 3HAHUSA 00 OCHOBHBIX TTOHATHSIX MMpoueaAypHOro NporpaMmMUpOBaHUA - JAHHBIE U CTPYKTYPhI
JaHHBIX, ,HeflCTBI/IH U CTPYKTYPHBI YIIPABJICHH A, COCTOAHUSA U IIOBEACHUE TPOIPAMMBbL

2. MecTo nucuumauHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuumimHa (MoyJib) BKJoueHa B pasaen "b1.0.18 ducuumiunsl (Moaysu)" OCHOBHOW MpoghecCHOHATLHON
obpazoBaresbHOH porpammbl 01.03.02 "TlpukiagHas Matematrka 1 nHpopMaTrka (IIpukiagHas MaTeMaTuka u
nH(opMaTuKa)" u oTHocuTcs K ods3arensHol yactu OITOIT BO.

OcBauBaercs Ha 1, 2 Kypcax B 2, 3 cemecTpax.

3. O6beM qUCHUILIMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npeno/jaBareiemM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcst

OO01mas TpyJOeMKOCTh AUCHUILINHBL COCTABIISIET 8 3a4eTHbIX (bie) eauHuIl(bl) Ha 288 yaca(oB).

KonrtaktHas padora - 144 yaca(oB), B TOM 4ucClie JIeKIMH - 72 Jaca(oB), mpakTuueckue 3auATHs - 0 yaca(oB), JabopaTopHbIe
padoTthl - 72 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositesnibHast pabota - 90 vaca(oB).
KouTposns (3auét / x3ameH) - 54 vaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCHUILTIHBL: 9K3aMeH BO 2 CeMecTpe; 9K3aMeH B 3 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAa0GOThI O JUCHHUILIHHE (MO/IYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
1. Tema 1. Beenenue. [IpeameTrnast 06macts u 2 3 0 0 0 4 0 4
MH(OPMAIMOHHOE MOJIEJIMPOBAHUE.
7 Tema 2. TexHoIOTHSI TPOTPAMMHUPOBAHHS. 2 3 0 0 0 4 0 4
Tema 3. AGCTpakiust JTaHHBIX U ISHCTBUN (THIIA)
3 |[KaK MHCTPYMEHT NPOEKTUPOBAHMS 2 3 0 0 0 4 0 4
MH(OPMAIMOHHBIX MOJIeJIel U IIPOrpaMMHBIX
CHCTEM.
4. Tema 4. MaTtemaruueckue CTPyKTypbl B pa3paboTke 2 3 0 0 0 4 0 4
AJITOPUTMOB.
5. (Tema 5. MogenupoBaHue TUIOB. 2 3 0 0 0 4 0 4
Tema 6. PexyppeHTHBIC OnpeesieHrsI ¥ METOJ
6. [mocneoBaTeIbHOrO YTOUHEHHUST PEIICHHS. 2 3 0 0 0 4 0 4
7 Tema 7. OCHOBHBIE aJITOPUTMBI Ha JEPEBbSX U 2 6 0 0 0 4 0 10
rpadax.
8. Tema 8. Beenenue B peKypcHUBHOE > 6 0 0 0 4 0 10
MIPOrpaMMHUPOBAHUE.
9 Tema 9. IlpuMeHeHNe peKypCUBHBIX AJITOPUTMOB 2 6 0 0 0 4 0 10
TIPY peleHn! 3aad.
10. Tema 10. OObeKTHAS MOJEIb B 3 6 0 0 0 3 0 4
MIPOrpaMMHUPOBaHUH
11. Tema 11. Jloruko-anreOpardeckasi MOJIENb B 3 6 0 0 0 3 0 4
MpOrpaMMHUPOBaHUH
12. Tema 12. SI3bIK CTPYKTYpUPOBaHHBIX 3aIIPOCOB 3 6 0 0 0 3 0 9
SQL
13. Tema 13. MalHHO-OpUEHTHPOBAHHOE 3 6 0 0 0 9 0 9
MpOrpaMMHpOBaHUE
Tema 14. Teopetnueckasi U IpaKTUYECKast
14. |[peanuzyeMocTp aropuTMOB 3 6 0 0 0 9 0 5
4.2 Conepxanue MUCIAILINHEL (MO Y1)
TexhetBe REHHE S SRR B UBTHCH PRI Bpvanuprnae mdnempopame. | 0 9 o | s
Hl) AVICTHAA UUJIAUTD Y1 l/ll‘l(ilelJMaLl](lUl‘lrlUC lVlU}J,CJll/llJUDa YIT . O DURNITDI lll_} }J,MCII‘IU; UoJ1aT Il WIA L/IPUC YICU Y1 TTUBUIUAYIC, Y1 X
MopiigpeBaHIe MaTeMaTUUECKUMU CTPYKTypaMu. Mozgb npefiMernoit ¢onagru 1| ypogHU ef crigpudmiKalyy, BREIIR{e U | g()
BHY[TpPEHHUE clielpUKAIINY. T T

MOJI@III/IPOBEIHI/Ie pa6OTI>I aBTOMarTa

MopgenvpoBanue MaiiuHbl ThiOpUHTa

MOI{€III/IPOBaHI/I€ HOPMAJIbHBIX aJITOPUTMOB

INouck kpartyaiiiiero myTH B rpage

Tema 2. TexnoJioruss nporpaMmMup OBaHusl.

Texnosorus mporpaMMupoBanusi. PazpaboTka nporpaMmsl Kak IpoLecc, BKIIOYAIOMINIA: - pa3paboTKy CTPYKTYp
TIPE/ICTaBJICHNS] JaHHBIX ¥ AJITOPUTMA, UX ONHMCaHUe Ha ITOJXOASIIEM MaTeMaTHIeCKOM sI3bIKe, 0OOCHOBaHHE ITPABHIIBHOCTH
ITOPUTMA M aHAJIN3 €r0 XapPaKTEPUCTHK; - IEPEBOJL OIIMCAHMS aITOPUTMA Ha SI3bIK IPOrPAMMHPOBAHMS C COXpaHEHHUEM

MIPaBMJIBHOCTH; - ONITHMU3ALHIO IPOrPAMMBI C COXPaHEHHEM ee (PYHKIMOHAILHOM S5KBUBAJIEHTHOCTH UCXOJHOM.

Crpanyna 4 u3 11.
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Tema 3. AGcTpakiusi JaHHBIX U AefiCTBHI (THNA) KAK HHCTPYMEHT NP 0eKTHPOBaHus1 HH( 0pPMaNMOHHBIX MOeJeil
1 IPOTrPaMMHBIX CHCTEM.

AOCTpaKuys JaHHBIX M ASHCTBUN KaK MHCTPYMEHT IPOEKTUPOBaHMS MH(POPMALMOHHBIX MOJE/IEH 1 IPOTrPAMMHBIX CHCTEM.
VpoBHHU abCTpakMK B pa3pabOTKe IPOrpaMM U B sI3bIKaX MPOrpaMMHUPOBaHMs1, OT MaliMH ThIOpHHTra M KIACCHYECKOH
apxuTeKTypsl DBM /10 neKIapaTUBHBIX S3bIKOB M MAIIIMH JJOTHYECKUX BBHIBOJIOB. MiMiiepaTiBHas (TporiefypHas),
(byHKIIMOHAIBHAS, 0OBEKTHO-OpPHMEHTHPOBAHHAS, JIOTHYECKast U aJireOpandecKas apagurMel (CTHIN) B TEXHOJIOTUH M SA3BIKAX
MIPOrpaMMHUPOBAHUS.

Tema 4. MaTemMaTH4ecKHe CTPYKTYPHI B pa3padoTKe airopuTMoB.

MaremaTuueckue CTPYKTYpBI B pa3paboTKe alropuTMOB. AGCTPAKTHBIC TUIIbI. JIMHEHHBIE THITHI - CTEK, OUYEPe/ib U CIHCOK.
Henuneiinbie Tursl - gepeBo u rpad. CTpyKTypa ¥ OCHOBHBIE OTepalliK HaJl IAHHBIMHU 3THUX TUIOB. PeKypcHBHOE onpe/iesieHre
turnoB. Knaccudukarms no cocodam jgocryna. CraTudeckue v AuHamudeckue Turbl. CTPOKU, MacCUBBI U (paiiiibl Kak
IUHAMUYECKUE TUIIBI JaHHBIX.

Tema 5. MoaeanpoBaHue THIOB.

Ilonsarue o MOJCJIMPOBAHNU THUIIOB. HpC,IICTaBJICHI/IG (peanmaum{) a6CTpaKTHLIX THUIIOB, MOJACJIMPOBAHUEC CTATUYECKUX BCpCI/Iﬁ
AVMHAMWYECKUX TUIIOB, IIpoLeaypHada pean3alnd pEKYPCUBHbBIX OHPCHCHCHI/Iﬁ. CcChITOYHBIE THIIBI HJaHHBIX Kak allrapar
MOJEJIMPOBAHUA a6CTpaKTHbIX JUHAMHWYECCKUX TUIIOB.

INouck kparyvaiiiero mytu B rpagpe HaiiTi MuHMMaIbHOE OMOPHOE MHOKECTBO B rpade

Tema 6. PekyppeHTHbIE onpe/ieJieHHsI 1 METO/ N0 CJIeI0BATEJbHOI0 YTOUHEHNsI PeleHnsl.

PexyppeHTHBIE ONpeseeHnsl 1 METOA IIOCTIe0BATEIbHOTO YTOUHEH!sI pelieHus1. PerieHne 3a1a4 Kak mporecc norcKa
petenusi. CIIOBapHBIN MOPSIIOK Ha NOCIEI0OBATEbHOCTSIX. MeTos nepedopa U ero BapuaHT - nepe0op ¢ BO3BPaTaMH.
PexypcHBHBIE ONpe/ie/ieH!s] 1 MeTOJI CBeJeHHs K Moj3a1adaM. ABTOMAaThl. MeTo] KOHEUHBIX COCTOSIHUI 1 ero 0000IeH s B
MOJIEJIMPOBAaHUH TIPOLIECCOB U CIIeHU(HKALIMK CONEePKATEIBHOIN CTPYKTYpbl 00pabaThiBAMbIX JAHHBIX.

Tema 7. OcHOBHBIE AJrOPUTMbI Ha JiepeBbsX U rpadax.

OCHOBHBIE AJITOPUTMBI Ha JiepeBbsix U rpadax. [TopoxaeHue, 00xonpl "B riayouHy" u "B mupuHy”. [IonckoBbie AepeBbsl.
Hepesbst Beipaxenuid. [IpedrkcHast, nHGUKCHaSA 1 TocTdUKCHas OPMBI IMHEWHOM 3aIMCH, CofepkKaTenbHast CTPyKTypa 1
copmel ee ipeacraBieHyst. BoanciieHne M CHHTaKCHYECKUI aHAIN3 BRIPaKEeHNUH, Ipeodpa3zoBaHre (popM JIMHEWHOH 3anucy 1
¢opm npeacraBneHusI.

Tema 8. BBe1eHue B PEKYpPCUBHOE€ MpOorpaMmMmupoBaHue.

PexypcuBHOe niporpamMmmupoBanye. PekypcuBHBIE OnpeieieHnst Kak ypaBHEHHUs. PekypcrBHbIE BEIYHCICHUS - IEPEBO
No/i3a/1ay, IIOCTPOEHHUE TUIaHA 1 BBIYMCIIEHUE TIO TUIaHy. PeKypCHBHBIN aHAIU3 - TApaMeTpH3alvsl 3aJa4H, TIOUCK Ga30BOro
CIly4asi ¥ ero pelleHus, IeKOMITO3UIMS OOLIero ciryJas 1 0O0CHOBaHHE KOHEYHOTO 3aBepIleHHsl. BerurcimTh cymmy
3JIEMEHTOB MacCHBa PEKYPCUBHO

Tema 9. IIpuMeHeHHe peKYpPCUBHBIX AJITOPUTMOB NPH pelIeHNH 3a/1a4.

[IpumeHeHNe peKypCHBHBIX aITOPUTMOB IIPH pelieHn! 3a/a4. CpaBHEHHE PEKYPCUBHBIX M UTEPATHUBHBIX aTOPUTMOB.
Pekypcusi Kak cTpyKTypa yIpaBieHus 1 CTPyKTypa JaHHbIX. [locienoBatenbHocTh uncen PuboHayun. PekypcrBHOe co3nanue
CITHCKA, MIPOXOJ] O CIUCKY, CYyMMA JIEMEHTOB CITHCKA, PEKYPCUBHBIN MPOXOJ 0 OMHAPHOMY JIepeBy

Tema 10. O0beKTHAsA MOI€Jb B IPOTPaMMHP OBAHUHI

IlonsTue MOIYJIA. JlokanbHBIE 1 FHO62U'II)HI)I€, WHKAIICYJIMPOBAHHBIEC 1 HHTep(i)eﬁCHbIe SI3BIKOBBIE OOBEKTHI. OHI/IC&HI/IH, obacTu
HeﬁCTBHH U MpaBWjiIa BUOIUMOCTH. Ilonsitne O6’]>CKTHO-OpI/IeHTI/IpOBaHHOFO anamm3a. Kiaccel 1 00bekThl. 1o u CBOﬁCTBa,
METObI U CO6I)ITI/IH, KOHCTPYKTOPBI U IECTPYKTOPHI. BasoBast cemaHTHKa KJIACCOB KakK a6CTpaKTHI>IX THUIIOB JaHHBIX.
I/IHKal'Ich'IHI_II/IH, HacCJiIeJOBaHUC U l'IOJ'[I/IMOp(l)I/ISM.

Tema 11. JIoruko-ajreopandyeckas MoJieJb B P OrPpaMMHIP OBaHUHN

Baznr JAaHHBIX Kak alrapar I/IHCI)OpMaHI/IOHHOFO MOJC/IMPOBAHUA. MO)ICJ'I]) HJaHHBIX KaK paClIMpeHUE KOHUCIIN a6CTpaKTHOl"O
trna. OCHOBHBIE IIOHATHUS pCHHHHOHHOﬁ MOJECJIN JaHHBIX - Ta6JII/IHI)I (HOJ’IH, CTPOKH, KOJIOHKH U UX TI/IHI)I), KJIIOUH T216J'II/IL[]>I,
OTHOLICHUSA MEXKAY Ta6HI/IL[aMI/I, OIr'paHUYCHUA LIEJTIOCTHOCTU (YCJ'IOBI/IH HpaBI/UII)HOCTI/I) Oassl HJaHHBIX U Orepanun
MaHUIYJIMPOBAHWUA JaHHbIMU.

Tema 12. A3bIK CTPYKTYPHUPOBAHHBIX 3anpocoB SQL

Cpencrtsa onpepenenus JaHHbIX. basosele Tumnel naHHeix. Onepatop CREATE TABLE, onpenenenue Tuna KOJIOHOK,
MIEPBIYHOTO KJII0YA ¥ OTPaHIMUYEHUH 1IEJIOCTHOCTH 110 CTPOKaM, KOJIOHKaM 1 MeXTaOJIM4IHbIM cBsi3siM. Cpencrsa
MaHuIynpoBanus qaHHeIMU. Basosbie npeaukatel. Oneparopsl SELECT, INSERT, DELETE u UPDATE. O6beannenue u
coeMHeHue TabJIMI, TPYIIIMPOBKA U IPYIIOBLIE (arperaTHele) (DyHKIMHU, TPEIUKATHI C OA3aIPOCaMHU.

Tema 13. ManmuHHO-OpPHEHTHPOBAHHOE MIPOTrPaMMHUPOBaHHE

BaszoBas Mozesnb BEIYMCIUTENS, ONIEPATOP Nepexoa U NOMEUYeHHbIe orepaTopsl. J{eKOMIO3UIIMS BEIPaXKeHHA, CTPYKTYP JaHHBIX
U CTPYKTYp yrnpasienust. [IpeacraBienre qaHHbIX 0a30BOT0 THIIA, CCHUIOYHOE MMEHOBaHUE (aJpecarusl) JaHHBIX 1
JencTBuii-koMan. CTPyKTypa BBIUMCIUTEIBHOIN MAaIIMHBI M XO IIPOLIECCOB. BBIUMCINTE CYyMMY 3JI€EMEHTOB MaccuBa

Tema 14. TeopeTnueckasi 1 NPaKTHYECKasi PeaJn3yeMOCTh AJrOpUTMOB

[MonsiTie 00 ANTOPUTMHUYECKOM TOJHOTE U AITOPUTMUYECKON HepaspemmmocTi. PyHIaMeHTAIbHbIE TPUMEPHI Hepa3pelMbIX
npooJIeM.

SAEKTPOHHBH
Crpanuna 5 u3 11. Il YHHBEPCHTET
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ITonarue mMamunbl ThlOpHHIa M YaCTUYHO-PEKYPCUBHBIX (PyHKLMIL. ['efienieBa Hymeparys BceX YaCTUYHO PEKYPCUBHBIX
ynkumii. [Ipodnema ocranoBku. MuoxkectBo K={ x | Fx(x)!} ne sBnsercs paszpemmmeiM. MHoX)ecTBO K, cocrosimas u3 Bcex
X TaKUX, YTO YaCTUYHO-PEKypCUBHAA (DYHKIIUSA C reJieJIeBbIM HOMEPOM X Ha apryMEHTe X OCTAaHOBUTCS 32 KOHEYHOE YHCIIO
TaKTOB.

Tema 15. BoruncianTteJibHasA CJI0KHOCTh aJrOPUTMOB

BepxHue, cpeqHue u HUXHUE (ACUMITOTUUYECKUE) OIIEHKU. AHAJIN3 CI0KHOCTH Ha IPUMEpPE KJIACCUUYECKUX aJITOPUTMOB
coptupoBku 1 noucka. P u NP knaccel cnoxnocTy.

Bepxnue, cpenHre 1 HUKHAE (ACHMIITOTHYECKUE) OLIEHKH. AHAIN3 CIIOKHOCTH Ha ITpUMeEpe KITACCUUECKHX aJlTOPUTMOB
COpPTUPOBKM U noucka. P u NP kitacchl Ci10KHOCTH.

BepxHue, cpeqHue u HUXHUE (ACUMITOTUUYECKUE) OLIEHKU. AHAJIU3 CI0KHOCTH Ha IPUMEpPE KJIACCUUYECKUX aJITOPUTMOB
coptupoBku U noucka. P u NP knaccel cnoxsHocTy.

5. IlepedyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MopasensieTcs Ha CaMOCTOATENbHYIO0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaloMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOU PabOTHL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3a/IaHKsI, HAIIPaBJICHHbIC Ha 3aKperUICHUE 3HAHUIA U OTPaOOTKY YMEHUI U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECypPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00Pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajgaBpuaTa, IporpaMMaM CHelUaIuTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH IIPUKa30M
MuHuCcTEpCTBA HAYKH U BhIcIiero oopa3oBanus Poccuiickoi ®enepauu ot 6 anpesnst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickonn enepanmy Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBeICHII "

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (eaepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuii (IIpuBomkckuii) eepatbHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPEe/ICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCIUIUIMHE (MOJIYJTI0) BKIJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAITPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIHI, B TOM YHCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallH.

B (oHe O1IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHs:

- COOTBETCTBHME KOMIIETEHIIMH TIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCLUILTMHE (MOJYJI0);

- KpUTEpUHU OLIeHUBaHUs C(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- OINMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /151 KaXKJI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOT0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHME OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM O6y‘-laIOIJII/IXC${, AEMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJLYJIs) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOH uTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYITHA 0OYYaIOIIMMCsI B OJHOM U3 IBYX BapHaHTOB (JIMOO B 000MX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIHMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
MIPaBOOOIAJATEISIMU;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoteke um. H.U. JlobaueBckoro. OOyyJaromuecs mojy4yanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE [0 YUTATEILCKUM OMJIETaM B COOTBETCTBMH C MPaBUJIAMH 10JIb30BaHKst HayuHoi GUOIHOTEKOM.

SAEKTPOHHBH
Crpanuna 6 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



ITporpamma mucimruunsl "Muagopmaruka”; 01.03.02 "Ilpuknaanas MaTematika U uH(OpMaTHKa".

DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

Joxymenranus u odyuenue C++ - https://cplusplus.com/doc/

OO6pazoBaTesbHbI MATEMAaTHUYECKHIA cailT - http://www.exponenta.ru/

Iopran matemaTtudeckux MHTEpHET-pecypcos - http://www.math.ru/

IMopran oOpazoBaTebHbIX MATEMATUYECKHUX PecypcoB - http://www.allmath.com/

9. MeToaundyecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéot MeToaunuecKkne peKoMeHIamun

JIEKLIUN OOy4enune mpoucxoauT B (hopMe JICKLIMOHHBIX 1 JAOOPATOPHBIX 3aHATHUIA, & TAKKE CAMOCTOSITSJILHON PabOTHI
CTYIEHTOB.

TeopeTHIeCcKUil MaTepUaI U3IaraeTcs Ha JISKIHsix. [IpuuemM KOHCIEKT JISKIH, KOTOPBIN OCTaeTCsl Y CTY/ICHTa B
pe3yJbTaTe NPOCIYIIMBAHMS JEKIIMKA HE MOXKET 3aMeHUTh yueOHHK. Ero esnb - popMyimpoBKka OCHOBHBIX
yTBep)KIEHUI U orpeeneHuil. [IpociyInas JeKIuio, MONe3HO 03HAKOMUTECS ¢ GoJiee HOAPOOHBIM U3II0KEHUEM
Marepuana B yueOHuke. CIUCOK JIMTepaTyphl pa3esieH Ha BEe KATErOpUU: HeOOXOOUMBIH IS COaYH 3a4eTa
MHHHAMYM ¥ JOTOJHUTEIIbHAS JINTEPATYypA.

U3yueHune Kypca Hoapa3yMeBaeT He TOJIBKO OBJIaICHUE TEOPETUYECKUM MATEPUAIIOM, HO U MOJTyYeHHe
MPAaKTUYECKMX HABBIKOB /Is O0Jiee ITyOOKOro MOHMMAHHSI Pa3eoB Ha OCHOBE PELICHHS 32034 U YIIPaKHEHHUI,
WUTIOCTPUPYIOIIHX JOKa3bIBAEMbIE TEOPETHICCKUE MONOKEHNUS, & TAKIKE Pa3BUTHE a0CTPAKTHOTO MBILLUICHHUS U
CITOCOOHOCTH CAMOCTOSITENBHO IOKA3bIBATH yTBEPKACHHUSI.

CamocrositesnpHast paboTa IPEe/noaraeT BHIOMHEHIE TOMAIIHUX padoT. [IpakTuuecKkue 3aqaHusl, BbIIOJTHEHHbIE
B ay/IUTOPHH, [IPEeAHA3HAYCHBI UTs1 YKA3aHHsI OOLIMX METOOB PEIICHHS 331a4 OMPEICICHHOrO THIA. 3aKPEUTh
HABBIKM MOJKHO JIMIIb B PE3yJIbTATE CAMOCTOSITEIBHOM PaOOTHL.

Kpome toro, camocrosiTenbHas paboTa BKIIIOYAET IIOATOTOBKY K 9K3ameHy. [Ipy MOAroToBKe K caaye sK3aMeHa
BeCh 00beM pabOTHl PEKOMEHIYETCsI PACIIPEIEIATh PABHOMEPHO I10 JHSIM, OTBEACHHBIM IS HOATOTOBKH K
9K3aMeHY, KOHTPOJIUPOBATh KKIbIil ICHb BHITONHEHHUs paboThL. JIydilie, eCM MOKHO MEePEBBITOTHUTD [UIAH.
Torna Oyzer pe3epB BpeMeHH.

nabopatophbie | OGydyeHue TPOKCXOaUT B (hopMe JIEKIIMOHHBIX U Ta00PATOPHBIX 3aHSTHH, a TAKXKE CAMOCTOSTEILHON PaboThI
padoTh CTY/ICHTOB.
TeopeTuuecKuii MaTepra U3aaraeTcs Ha JeKiusx. [IpuueM KOHCIEKT JIeKIIMiA, KOTOPBIil OCTAeTCs y CTYCHTA B
pe3yJbTaTe MPOCAYIINBAHKS JISKIIMKA HE MOXET 3aMEeHHUTh YueOHHK. Ero 11emb - popMyIMpoBKa OCHOBHBIX
yTBepKIEHNUH 1 ompeseneHuil. [Ipociyinas JeKIuio, MONe3HO 03HAKOMUTLCS ¢ GoJiee HOAPOOHBIM U3JI0KEHUEM
MaTepuaia B yueOHHKe. CITHCOK JTUTepaTyphl pa3ieNeH Ha JBe KaTeropuu: HEOOXOANMBIN ISl CAAYH 3a4eTa
MUHHMYM U JIOTIOJTHUTEIIbHASI TUTEPaTypa.
HM3yueHne Kypca HoJpa3yMeBaeT He TOJIBKO OBJIaJICHUE TEOPETUYECKUM MATEpPHUaJIoM, HO U MOJTyYeHHe
NPaKTHYECKUX HABBIKOB Jist O0Jiee TIyOOKOro MOHUMAaHHUs pa3esioB Ha OCHOBE PELICHHUS 3a/1a4 U YIIPaXHEHHI,
WUTIOCTPUPYIOIIUX JTOKA3bIBAEMbIE TEOPETUUECKIE MOTOKEHHS, & TAKKE Pa3BUTHE aOCTPAKTHOTO MBIIIUICHHSI 1
CMOCOOHOCTH CAMOCTOSITENILHO JOKA3bIBATh YTBEPKACHUSI.
CamocrosiTesibHas paboTa Mpe/noiaraeT BHIIOJHEHHe JoMaIIHUX padoT. [IpakTuuecKue 3a1aHus1, BHIMOJTHEHHbIE
B ay/JIUTOPUH, [TPeJHA3HAYCHBI /151 YKA3aHHs1 OOIIMX METO/IOB PEIICHHUS 3a/1a4 ONPE/ICICHHOrO TUMA. 3aKPEenuUTh
HABBIKKM MOJHO JIHIIIb B Pe3yJIbTaTe CAMOCTOSATEIbHON PabOThL.
Kpome Toro, camocTosiTesibHast paboTa BKJIIOYAET IIOATOTOBKY K 9K3aMeHy. [Ipy MoAroToBke K caade sK3amMeHa
BeCh 00bEM paboThl PEKOMEHIYETCs PACTIPEIe/IsITh PABHOMEPHO TI0 JAHSIM, OTBEJCHHBIM JUTs1 MOATOTOBKH K
9K3aMEeHY, KOHTPOJMPOBATH KaX/Iblil IeHb BHIMOJTHEHHs PaboThI. JIydllie, €ClIi MOKHO MEPEBBITIOIHUT TUIaH.
Torga GyaeT peseps BpeMEHH.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOsI- OO6yueHre MPOUCXOAUT B (hopMe JIEKITMOHHBIX U JTAOOPATOPHBIX 3aHATHM, a TAKKE CAMOCTOSITEIIFHOU PabOThI
TeJbHas padoTa | CTyAEHTOB.
TeopeTrueckuii MaTepyall H3JIaraeTcsl Ha JISKIUsAX. [I[prdemM KOHCIIEKT JISKITHA, KOTOPBIA OCTaeTCsl y CTyJeHTa B
pe3yibTarte MPOCIYIIMBaHUS JIEKIIUU He MOXET 3aMeHUTh yueOHHK. Ero 1iess - (hopMyIMpoBKa OCHOBHBIX
yTBEpK/IeHUH U ornpesenenuii. IIpociymas eKuio, mojie3H0 03HAKOMUTBCS ¢ OoJiee TIOJPOOHBIM U3JI0KEHNEM
Marepuaia B yueOHrke. CITHCOK JIMTepaTyphl pa3/iesieH Ha JBe KaTeropyuu: HeOOXOAMMBIN IS CIauy 3a4yeTa
MUHMMYM ¥ JJOTIOJTHUTEIbHAS JIUTEPaTypa.
Nzyyenne Kypca nogpasyMeBaeT He TOJILKO OBJIAJIEHUE TEOPETHUECKUM MaTepUajioM, HO U IOJTyYeHUe
TIPAKTUIECKUX HABHIKOB JUIsI O0Jiee rTyOOKOro MOHUMAaHUS pa3/iesioB Ha OCHOBE peleHus 3a/1a4 U YIpakHeHUH,
WUTIOCTPUPYIOIINX JIOKA3bIBaeMble TEOPETUUECKUE TIOJIOKEHHUSI, a TAKXKE Pa3BUTHE aOCTPAKTHOTO MBIITUICHUS U
CIIOCOOHOCTH CaMOCTOSTENIHHO JOKA3hIBATh YTBEPKICHHUS.
CamocTrosTenbHast padoTa Mpe/rosaraeT BEHIOTHEHHEe ToOMaIHUX padoT. [IpakTudeckue 3aJaHus1, BHITOJTHEHHbIC
B ay/IUTOPUY, TIpeHAZHAYCHBI JIJIST YKA3aHUs OOIIMX METOJIOB PENIeHHs 3a/1a4 OIpeIe/ICHHOTO THIA. 3aKPeITh
HABBIKY MOKHO JIUIIb B PE3YJIbTaTe CAMOCTOSITEIbHON padoOTHI.
Kpome Toro, camocTosiTenpbHast paboTta BKJIIOYAET MOATOTOBKY K 9k3aMeHy. [Ipy mogroToBKe K ciaue SK3aMeHa
Bech 00beM pabOTHI PEeKOMEH/IyeTCsl pacpe/ie/isTh PABHOMEPHO 110 THSIM, OTBEICHHBIM TSI TOJITOTOBKY K
9K3aMeHY, KOHTPOJMPOBATh KaX bl JIeHb BHITIOJIHEHUST PaOOTHL. Jlyulile, eclii MOKHO IePEBBITIONHUTS TUIaH.
Torna Oyzer pezepB BpeMeHH.

9K3aMeH O06y4yeHue MporcXoauT B (hopMe JIEKIIMOHHBIX 1 JTa00PATOPHBIX 3aHSATUH, a TAKKE CAMOCTOSITENIbHON padoThI
CTYJICHTOB.

TeopeTnyeckuii MaTeprat u3Jaraercs Ha JeKIusx. [IppueM KOHCIIEKT JIeKIMid, KOTOPBIA OCTaeTcs y CTy/IeHTa B
pe3yJbTaTe NPOCIYLIMBAHUS JIEKIIMHA HE MOXET 3aMEHHUTh YUeOHHK. Ero 1enp - popMympoBKka OCHOBHBIX
yTBEPXKACHUIA 1 onpeneneHuid. [Ipociyiias JeKIuio, IoJIe3HO 03HAKOMHTHCS ¢ GoJiee MOAPOOHBIM H3JIOKEHUEM
Marepraa B ydeOHHKe. CIIMCOK JIMTepaTypsl pa3fiesieH Ha ABe KaTeropuu: HeOOXOIMMBIN IS CauM 3a4yeTa
MHHMMYM H JIOTIOJIHUTEJIbHAS JTUTepaTypa.

N3ydenue Kypca nogpasymeBaeT He TOJbKO OBJIaJeHHE TEOPETUIECKUM MaTeprajioM, HO U MOJTyYeHue
MIPaKTUYECKUX HAaBBIKOB AJ1s1 GoJiee TTyOOKOro MOHUMAaHHMsI Pa3/ie/ioB Ha OCHOBE PeLIeHHs 3a1a4 U YIIPaXKHEHUI,
WUTIOCTPUPYIOLIUX JOKa3bIBaEMblE TEOPETUUECKHUE TTOJIOKEHHUS, & TAKKE Pa3BUTHE a0CTPAKTHOTO MBIILIEHUS U
CIIOCOOHOCTH CaMOCTOSITENIBHO JOKa3bIBaTh YTBEPKACHUS.

CamocrosTesbHas padoTa NperonaraeT BHIIOJHEHne AoMAIHUX padoT. [IpakTHuecKue 3a1aHus1, BHIOJTHEHHBIE
B ayUTOPHH, NPeIHa3HAYEHBI IJIs1 YKa3aHUs OOLIMX METOJOB pellieHHsI 3a4a4 ONPEeIeHHOrO THIA. 3aKPelnTh
HaBBIKM MOJKHO JIMIIIb B PE3YJbTaTe CAMOCTOSATEILHON PaOOThI.

Kpome Toro, camocrosiTensHas paboTa BKJIIOYAET NOATOTOBKY K 9K3aMeHy. I1py moAroToBke K coade sK3amMeHa
BeCh 00BEM pabOTHl PEKOMEH/YeTCsl PacpeaesisiTh pABHOMEPHO MO JHSIM, OTBE/ICHHBIM /IS IOATOTOBKHU K
9K3aMeHY, KOHTPOJIMPOBATh KaKIblil IeHb BHINOJTHEHHs PaboTHI. JIydllle, eciii MOKHO IT€PEBHITIOJIHUTD TUIaH.
Torna Oyzet pe3epB BpeMeHH.

10. ITepeyensb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3y€EeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTEJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHme o6pa3OBaTeanoro mpornecca 1no AIMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyra
B 3JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpery KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

Kommnblotep 1 npuHTEp U1 paclevyaTky pa3gaTOYHbIX MaTEPHUAIOB.
MynpTMeanitHasE ayAUTOPHUS.
KomrbloTepHBIi Kitacc.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma cocrapiieHa B cootBeTcTBrM ¢ TpedoBanussmMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 01.03.02
"TlpukiagHas MaTeMaTuka 1 nHpopMatuka" u npoduimo noarotoku "[IpuknaaHas MatemaTka U vHGpopMaTHKa'.

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



ITporpamma mucimruunsl "Muagopmaruka”; 01.03.02 "Ilpuknaanas MaTematika U uH(OpMaTHKa".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.18 Hngpopmamuxa

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

Hanpagsnenue noarorosku:_ 01.03.02 - [puknanHas MaremMaTvka U ”HQOpPMATUKA
Mpodunb noxrorosku: IlpuknanHas MateMaTrka U HHQOPMATHKA

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepaTypa:

1. I'ypukos, C. P. Mndgopmatuka : yuebnuk / C.P. ['ypukos. - 2-e uzf., nepepa0. u gomn. - Mocksa : UHOPA-M, 2022. - 566 c. -
(Beiciiee o6pazoBanue: bakamaspuar). - DOI 10.12737/1014656. - ISBN 978-5-16-015023-9. - Tekcr : anexTpoHHsIil. - URL:
https://znanium.com/catalog/product/1844031 (nara obpamenus: 25.02.2023). - Pexxum gocTyna: no noanmcke.

2. Ky3un, A. B. IIporpammupoBanue Ha si3bike Cu : yuednoe rmocodue / A.B. Kysun, E.B. Uymakosa. - Mocksa : POPYM :
NH®PA-M, 2021. - 144 c. - (Beiciiee odpazoBanue). - ISBN 978-5-00091-066-5. - Tekcr : anekTpoHHsIit. - URL:
https://znanium.com/catalog/product/1222078 (nara odpamenus: 25.02.2023). - PexuM ocTyna: o noArvcKe.

3.apes, P. 0. [TporpammupoBanue Ha sizbike Cu : yueOHoe mocodwue / P. 0. Lape. - Kpacnosipck : Cubupckuit
enepanbubiil yausepeuret, 2014. - 108 c. - ISBN 978-5-7638-3006-4. - Tekcr : anekTpoHHsIi. - URL:
https://znanium.com/catalog/product/510946 (nata obpamenus: 25.02.2023). - Pexxum goctyna: no noammcke.

4.BopoH1iosa, E. A. ITporpammupoBanue Ha C++ ¢ IOrpyKeHHEM: MTPaKTUIECKUe 3aJaHus U puMepsl Koga. - Mocksa: HUL]
NH®PA-M, 2016. - 80 c. ISBN 978-5-16-105159-7. - Tekcrt : anekTpoHHbId. - URL:
https://znanium.com/catalog/product/563294 (nara odpatenus: 25.02.2023). - Pexum ocTymna: 1o MoArucKe.

5. T'ypuxos, C. P. OCHOBBI aJIrOpuTMHU3aLM 1 IporpaMmupoBanus Ha Python : yue6noe nmocobue / C.P. I'ypukos. - Mocksa :
NHOPA-M, 2022. - 343 c. - (Boiciiee odpasoBanue: bakanaspuar). - ISBN 978-5-16-017142-5. - TekcT : 91€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/1356003 (nara oopamenus: 25.02.2023). - Pexxum goctyna: 1o mojnmcKe.

6.Mengenes, M. A. TIporpammupoanue Ha CH#: yueGHoe nocodue / Mensenes M.A., Mensenes A.H. - 2-e u3zz., crep. -
Mocksa :®@nunTa, U3natensctBo YV pansckoro yausepcuteta, 2017. - 64 c. ISBN 978-5-9765-3169-7. - TekcT : /eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/948428 (nata obparuenus: 25.02.2023). - Pexum gocTymna: o noirumcke.

HomnoJHuTeJIbHASI JUTEpaTypa:

1. TomuupiHa, O. JI. fA3biku nporpamMmupoBanusi : yueobHoe rnocodue / O.J1. Tomuupina, T.JI. [Tapteika, U.W. IMonos. - 3-e u3.,
nepepad. u gom. - Mocksa : @POPYM : UHOPA-M, 2021. - 399 c. - (Cpennee npodeccroHanbHoe odpazoBanue). - [SBN
978-5-00091-613-1. - Tekcr : anekTponHsiit. - URL: https://znanium.com/catalog/product/1209231 (gata oOparieHus:
12.03.2023). - Pexum goctyna: 1o MOJmucKe.

2. Hemuosa, T. . [IporpaMmmupoBaHue Ha sSI3bIKe BRICOKOTO ypoBHs. IIporpammupoBanue Ha si3bike C++ : yueOHOe niocodne /
T.W. Hemrrosa, C.1O. l'onoa, A.W. Tepentses ; nox pex. JL.I'. arapunoii. - Mocksa : POPYM : UHOPA-M, 2021. - 512 c. +
Hor. marepuassl . - (CpenHee npodeccronanbHoe oopazoanue). - ISBN 978-5-8199-0699-6. - Tekcr : anexTpoHHsIi. - URL:
https://znanium.com/catalog/product/1172261 (nara obpamenus: 12.03.2023). - Pexxum goctyna: no noanmcke.

3.Jleonapn A. Java. Pemenue npaktuueckux 3ajaad4 : nep. ¢ auri. / A. Jleonapn. - Cankr-IlerepOypr : BXB-Ilerepoypr, 2021. -
720 c. - ISBN 978-5-9775-6719-0. - URL: https:// https://ibooks.ru/bookshelf/380048 (nata obparienus: 25.02.2023). - Tekcr:
3JIEKTPOHHBIH.

4. BaciotkuHa, 1. A. Texaonorust pa3apaboTKN 00beKTHO-OPUEHTHPOBaHHHIX IIporpamm Ha JAVA / Baciotkuna 1L A. -
Hosocubupcek: HI'TY, 2012. - 152 c.: ISBN 978-5-7782-1973-1. - Texcr : anektponHsii. - URL:
https://znanium.com/catalog/product/557111 (nara obpamenus: 12.03.2023). - Pexxum goctyna: mo noanmcke.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 01.03.02 - [puknanHas MaremMaTvka U ”HQOpPMATUKA

Ipoduns noxrorosku: IlpuknagHas MmateMaTrka U MHQOPMATHKA

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

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.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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