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®denepanbHas padodas mporpamma o yueonomy npeamery «Mubopmatikay (yriay0a&HHBIN ypOBEHB)
(mpenmeTHass obOnacth «MareMaTrka W WHGOpPMATHKa») (Iajee COOTBETCTBEHHO — IIporpamma Iio
nH(popmaTrke, HPOPMATHKA) BKIIOYACT MOSICHUTEIBHYIO 3aMUCKY, COJICpkKAHUEe OOYUCHUs, TUIAHUPYEMBIC
PE3YIbTAaThl OCBOCHUA TPOTpaAMMBI 11O I/IH(bOpMaTI/IKe, TCMATUYCCKOC IIJIAaHUPOBAHUC
Conepxanne OOy4YeHHUS PACKPBIBAET COJCpPXKATEIbHBIC JIMHUHM, KOTOpBIE MpEIaraloTcs Ui
00513aTeIbHOTO U3YYEHHSI B KaXKIOM KJIaCCe Ha YPOBHE CPEIHEro 001Iero oOpa3oBaHus.
[InaHupyembie pe3ysabTaThl OCBOCHHS MNPOTPaMMBI MO WH(POPMATHKE BKIIOYAKOT JIMYHOCTHHIC,
METaIpeIMETHBIC PE3YyJIbTAaThl 32 BECh MEpHOA OOy4YeHHs HA YPOBHE cpeaHero oOmiero oOpa3oBaHUs, a
TaKKe IPEeIMETHBIC JOCTHKCHHS 00YJArOIIEroCs 32 KaK/IbIA [0l O0yUeHUSI.

INOACHUTEJIbBHAS 3AIINCKA

B 2024-2025 yyebnom romy pa3paboTka OCHOBHBIX 00pa30BaTEIbHBIX IPOTPAMM OCYIIECTBIISIETCS B
COOTBETCTBHHM CO CJCIYIOIIUMH OCHOBHBIMH (elepalbHBIMH HOPMATHBHBIMH M METOAWYECKHMU
JOKYMEHTaMU:

1. 3akon 00 oOpaszoBanuu Ne 273-D3.

2. 3akon ot 06.10.2023 Ne 12-P3 «O6 obpazoBanuu B Jlonenkoir HapomHoii PecrryOmike»
(ITpunsT ITocranoBnenuem Hapomnoro Coseta 5 okts0pst 2023 roza).

3. ®enepanbHbiil 3aKkoH 0T 19.12.2023 Ne 618-D3 «O BHeceHuu usMeHeHui B denepanbHblid
3akoH «O0 oOpazoBanuu B Poccuiickoit denepannm.

4, ®enepanbublii 3akoH 0T 04.08.2023 Ne 479-®3 «O BHeceHnn u3MeHeHuil B DenepanbHbIN
3akoH «O0 obOpazoBanuu B Poccuiickoit denepanum.

5. [Tpuka3z Munnpocsemenus: Poccun ot 31.05.2021 Ne 286 «O06 yTBepxkaeHnu GeaepaabHOro
rOCyJJapCTBEHHOTO 00pa30oBaTeIbHOIO CTaHJapTa HayajabHOro oluiero obpasoBanus» (B pen. IIpukazos
Munnpocsemenust Poccun ot 18.07.2022 N 569, ot 08.11.2022 Ne 955).

6. IIpukas Munucrepcrsa mnpocsenieaus Poccutickoin @eneparmu ot 18.05.2023 Ne 371 «O06
VTBEP)KACHNHU  (deepanbHOi  00pa30BaTEIbHOM  OPOrpaMMBl  CPEIHEro  oO0rmiero  oOpasoBaHUI
(3apeructpuponad 12.07.2023 Ne 74228).

7. ITpuka3 Munncrepcrsa npocsentenns Poccuiickori @eneparmu ot 31.05.2021 Ne 287 «O0
VIBEPXKIECHUHU (heaepalbHOro roCyIapCTBEHHOTO 00pa3oBaTeIbHOr0 CTAaHAAapTa OCHOBHOI'O OOIIEro
oOpazoBanusy (3apeructpuponad 05.07.2021 Ne 64101)

8. ITpuka3 Munncrepcrsa npocsentenns Poccuiickon @eneparmmn ot 18.05.2023 Ne 370 «O06
yTBEpXKIeHNY deaepalibHOil  00pa3oBaTeabHONM MPOrpaMMbl  OCHOBHOTO  00mIero  o0Opa3oBaHUI
(BapeructpupoBad 12.07.2023 Ne 74223).

9. [Tpukaz Munnpocsemenus Poccun «O06 yrBepxkaeHuu (heaepaabHOro rocyaapcTBEHHOTO
00pa30BaTeNBLHOTO CTaHaapTa CpeaHero odero oopazoBanus» ot 17 mast 2012 1. Ne 413 (B pen. [Ipukaza
Munnpocsenienust Poccuu ot 12.08.2022 Ne 732)

10. [Tpuka3 Munnpocserienust Poccun ot 18.05.2023r. Ne 371 «O6 yrBepxaeHuu deaepaabHOm
00pa3oBaTeNLHON MPOrPaMMBbI CPETHETO 0OIIETr0 00pa3oBaAHUS.

11. [Ipuka3z Munnpocsemennss Poccun ot 22.01.2024 Ne 31 «O BHeC€HMM H3MEHEHUU B
HEKOTOpble MpuKa3bl MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepannu u MuHHCTEpCTBA
npocemnieHust Poccuiickoii @eneparuu, kacaromuecs (heaeparbHbIX FOCy1apCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJApTOB HaYaIHHOTO 00IIero 00pa30BaHMs M OCHOBHOTO O0IIIET0 00pa3oBaHUs».

12. [Tpuka3z Munnpocsemienus Poccun ot 18.05.2023 Ne 372 «O6 yrBepxkaeHNH (henepaabHOM
00pa3oBaTeNnbHON MPOrpaMMbI HA4aIbHOTO 00IIET0 00Pa30BAHMSI.


http://publication.pravo.gov.ru/document/0001202307130017
http://publication.pravo.gov.ru/document/0001202307130017
http://publication.pravo.gov.ru/document/0001202307130017
http://publication.pravo.gov.ru/Document/View/0001202107050027
http://publication.pravo.gov.ru/Document/View/0001202107050027
http://publication.pravo.gov.ru/Document/View/0001202107050027
http://publication.pravo.gov.ru/document/0001202307140040
http://publication.pravo.gov.ru/document/0001202307140040
http://publication.pravo.gov.ru/document/0001202307140040

13.  IIpuka3 Munnpocsemenus Poccun ot 24.11.2022 r. Ne 1023 «O06 yTBepKICHUN
denepanbHON aTanTUPOBAHHONW OOPA30BATEIBHONW MPOTPaAMMbl HAYAIBHOTO OOINEro OOpa3oBaHUS IS
00YYaIOIIUXCS C OTPAHUYUCHHBIMU BO3MOYKHOCTSIMH 3I0POBbSD.

14, [Tpuka3z Munnpocsenienuss Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsiika
OpraHu3aliK ¥ OCYIIECTBICHHUST 00pa30BaTEIbHON JIEATEIBHOCTH 110 OCHOBHBIM 00IIe00pa3oBaTe/IbHbIM
nporpaMmaM - 0Opa3oBaTeIbHBIM IPOrpaMMaM Ha4aJIbHOrO OOIIEro, OCHOBHOTO OOIIEr0 W CPETHEro
001Iero 00pa3oBaHUs».

15. [Tpuka3z Munnpocsemenus Poccuu ot 21.09.2022 Ne 858 «O06 yTBepxkaeHNN deaepaaTbHOro
nepeyHs: y9eOHUKOB, JOMYIICHHBIX K WCIOJB30BAHUIO MPHU Pealu3alliid UMEIOIUX TOCYIapCTBEHHYIO
aKKpeIUTaIMI0 00pa30BaTEIbHBIX MPOTrPaMM HAuYIBHOTO OOIIET0, OCHOBHOTO OOILET0, CPETHETO 0OIIero
o0pa3oBaHMs OpraHU3aAIUSIMHU, OCYIIECTBISIOIMIMMU OOPa30BATEIBHYIO JEATEIBHOCTh U YCTAHOBIICHUS
MpeIeIbHOTO CPOKA UCIIONIb30BAHUS UCKITIOUEHHBIX YI€OHUKOBY.

16. [Ipukaz Munnpocsewenuss Poccun ot 21.02.2024 Nell9 «O BHeceHMM H3MEHEHUU B
npuinokeHus Ne 1 u Ne 2 k [Ipukazy Munnpocsenienust Poccun ot 21.092022 Ne 858 O6 yrBepkaeHUH
@ITY, gomyleHHBIX K HCIOJb30BAHUIO MPU peaTH3alii UMEIOIIUX TOCYIapCTBEHHYIO aKKpEIUTAIHIO
00pa30BaTeNbHBIX MPOrPaMM HAYAIBLHOTO OOIIEr0, OCHOBHOIO OOIIEro, CpeJHEro o0mero oopa3oBaHus
OpraHM3alysIMH, OCYIIECTBISIONIMMU 00pa30BaTENbHYIO NEATEIbHOCTh M YCTAHOBJICHUS IPEIEIHHOTO
CpOKa MCTOJIb30BaHUS UCKIIFOUEHHBIX YICOHHUKOBY.

17. Tlpuka3 MuHucTepcTBa HAayKH U BhICIIEro oOpasoBanus Poccuiickoit ®exmepanu,
MunuctepctBa npocBenieHus Poccuiickoit @eneparu ot 30.06.2020 Ne 845/369 «OO0 yTBepKICHUH
[Topsiaka 3adera opraHu3alMen, OCYIIECTBIISIIONIEH OO0pa30BaTEIbHYIO IEATEIBLHOCTh, PE3YJIbTATOB
OCBOEHHUSl O00ydYaroIIMMHCA Y4YEOHBIX TMPEIMETOB, KypCOB, JUCHUIUIMH (MOAYJeH), MpaKTUKH,
JOTIOTHUTEBHBIX ~ 00pa3oBaTENbHBIX MPOTpaMM B JIPYTMX  OpPTaHM3AlHUsAX, OCYIIECTBISIONINX
00pa3oBaTENbHYIO AEATEIbHOCTDY.

18. ITpuka3 Munnpocsemenust Poccun 04.10.2023 Ne738 «O6 yTBepxkaeHUN QenepaibHOro
NepeyHs JIEKTPOHHBIX 00pa3oBaTelIbHBIX PECYPCOB, JOMYLICHHBIX K HCIOJIb30BAHUIO MPH pealn3aluu
UMEIOIIUX TOCYAAPCTBEHHYIO aKKpEAMUTAIMI0 O00pa30BaTEeNIbHBIX MPOrpaMM HayaJlbHOTO OOIIETo,
OCHOBHOT'0 O0ILIET0, CPETHETO OOIIET0 00pa30BaHUY.

19. [Tpuka3z Munnpocsemenns: Poccuu ot 03.08.2023 Ne 581 «O BHeCEHHM U3MEHEHHS B TTYHKT
13 nmnopsiaka opraHu3alMd W OCYLIECTBJIEHHS OOpa30BaTENIbHOM JESATENbHOCTH IO OCHOBHBIM
o0nieo0pa3oBaTeIbHBIM IPOrpaMMaM - 00pa30BaTeIbHBIM MPOTpaMMaM HadyajabHOTO OOIIEr0, OCHOBHOIO
obmiero u cpeaHero oOmiero oOpa3oBaHUs, YTBEPXKAEHHOTO IMPHKa30M MHUHHCTEPCTBA MPOCBELICHHS
poccuiickoit ¢peaepanuu ot 22 maprta 2021 r. Ne 115»

20. IIpukaz Munnpocsemenus Poccun ot 21.06.23 Ne556 «O BHeceHMM W3MEHEHHMH B
npuitoxkeHus Ne 1, Ne 2 k mpuka3zy Munnpocenienust Poccun ot 21.09.2022 Ne 858 «O6 yTBepkIeHUN
(denepanbHOro MepevHs y4YeOHHKOB, JOMYIIEHHBIX K HCIOJB30BAaHUIO IMPU pean3alid HMEIOIINX
roCy/IapCTBEHHYIO aKKpEIUTAIHI0 00pa30BaTEIbHBIX IPOrpaMM HAYaJIbHOTO 00I1IEr0, OCHOBHOT'O OOIIETo,
CpeAHero oo1ero 00pa3oBaHus OpraHU3alMUsIMHU, OCYIIECTBIISIOIUMYI 00pa30BaTENIbHYIO AEATENbHOCTb, U
YCTaHOBJICHHS MTPEJEIIEHOTO CPOKA MCIIOJIb30BAHMSI HCKIIIOUEHHBIX YU€OHUKOBY.

21. [ToctanoBnenue IlpaButensctBa P® o1 11.10.2023 Nel678 «OO0 yTBEpKICHHH MPaBHII
MpUMEHEHUs deKTpoHHOro 00yuenus, JJOT npu peanuzanuu 00pa3oBaTEIHHOTO MPOIECCa.

22. ITocTanosnenue I'1aBHOro roCy1apCTBEHHOIO caHUTapHOro Bpada Poccuiickoit @enepannn
or 28.09.2020 Ne 28 «O06 yrBepxnenun caauTapHbix mpaBun CII 2.4.3648-20 «CanurtapHo-
AMUAEMUOJIOTHYECKHE TPeOOBaHUS K OpraHU3alusM BOCHUTAHUS U OOY4YEHHs, OTAbIXa U O3/I0OPOBJICHUS
neteit u monoaexun» (BMecte ¢ «CII 2.4.3648-20. CanutapHble MpaBuia...»).



23. [ToctanoBnenue ['maBHOroO rocy1apcTBEHHOIO CaHUTapHOrO Bpaya Poccuiickoit denepannu
or 28 smBapsa 2021 r. Ne 2 «O06 yrBepxkaeHuH caHuTapHbix npasui u HopMm CanlluH 1.2.3685-21
«['uruennyeckre HOPMATHBBI U TPEOOBAHUS K O0ECIIEUECHUIO O€30MacHOCTH U (W) OE3BPEIHOCTH IS
4eJioBeKa (PaKTOPOB CpeJibl OOUTaHUS.

24. [Tucemo Munnpocsemenus Poccun ot 12.02.2024 Ne03-160 «Pa3bscHeHus 1o Bompocam
opraHu3anuy o0y4eHUs 10 OCHOBHBIM 0011€00pa30BaTEIbHbIM U JIOTMOJIHUTEIBHBIM 00LEPa3BUBAIOLIIM
IIporpaMMam AJis A€Tel, HyKIAroIMUXCs B JJIMTEIBHOM JICHEHUH B MEJULIMHCKUX OpTraHU3aLUsaX».

25. Nudopmanmonnoe nmucbMo JlemapramMeHTa TOCYJapCTBEHHOW TOJIMTUKH W YIPABJICHHS B
cdepe obmiero obpazoBanus MunuctepcTBa mnpocsemeHuss PO ot 22.05.2023 Ne 03-870 «OtBeThl Ha
TUMUYHBIC BOIPOCHI, BO3HUKAMOIINE HA PETUOHATHLHOM, MYHUIIMIIAIBHOM YPOBHSX W ypPOBHE
oOpazoBarenbHON opranu3anuu, o BBeaeHun GOOIy.

26. MeToaudeckiue peKOMEHIAIUU 110 O00CCIICUYCHUIO ONTUMH3AuN yaeOHoi Harpy3ku B OO
(MP 2.4.0331-23 ot 10.11.2023, pa3zpabortannsie PenepaibHOil cily:k00ii MO HAA30py B cepe 3aluThl
npaB noTpeduteneit u 6marononyuusi yeioeka, PbYH «DenepanbHblii HayuYHBIH EHTP TUTHEHBI HM.
®.D. Dpucmanay Pocriorpebnanzopa u ap.).

217. Metoauueckie pEeKOMEHJAIMU 10 OOECHEUEHHUI0 CAHUTAPHO-3IHUAEMUOIOTHYECKUX
TpeOOBaHUH TPHU pean3alui 00pa30BaTEIbHBIX MPOTPAMM C IPUMEHEHHEM DJIEKTPOHHOTO OOYYEHHUS U
JTUCTAHIIMOHHBIX OOpa3zoBaTenbHbIX TexHojorui (MP 2.4.0330-23 yrtB. 29.08.2023 pykoBoauTelieM
denepanbHOI CIyXOBI IO HA/I30py B cdepe 3alMThl MpaB NOTpeOUTENe 1 OJaromorydus: 4elioBeKa,
I'maBHBIM canuTapHabM BpauoMm PO A 1O. [Tomosoi).

Ocoboe BHMMaHHE HEOOXOOUMO YAETUTh H3YYEHUIO NPUKAa30B MMHHUCTEPCTBA MPOCBEIEHUS
Poccuiickoit ®enepanuy, KOTOpble pErIaMEHTHPYIOT BHECEHHWE M3MEHEHUH B  (QenepaibHble
roCyJlapCTBEHHbIE 00pa3oBaTelbHbIE CTaHAAPThl M B (pelaepanbHble OCHOBHBIE 00I€00pa3oBaTelbHbIE
[IPOrpPaMMBbI:

1. Ilpuxaz Munnpocsemenus: Poccun ot 19.02.2024 Ne 110 «O BHeceHHU U3MEHEHUN B HEKOTOPHIE
npukazsl Munnpocsenienuss Poccun u MunucrepctBa npocsenieHust P®, kacaromuecs: (enepaibHbIX
roCyJapCTBEHHBIX  00pa30BaTENbHBIX CTAaHAApPTOB OCHOBHOro obOmiero oOpaszoBanusi» [lpukas
Munnpocsemnienusi Poccun ot 22.01.2024 Ne 31 «O BHeCeHWM HU3MEHEHHH B HEKOTOPBIE MPHUKA3bI
MunucrepctBa oopazoBanus u Hayku P® nu Munnpocsenienust Poccun, xacaromuecs @I'OC navanbHOTrO
o0111ero o6pa3oBaHusi U OCHOBHOT'O O0IEro 0Opa3oBaHUs».

2. Ilpuka3z Munnpocsenienust Poccun ot 27.12.2023 Ne 1028 «O BHECEHUH U3MEHEHUI B HEKOTOPBIE
npuka3sl MuHoOpHayku U Munnpocsenienus, kacatonpecs @I'OC ocHoBHOro o0riero oopazoBaHus U
CpeIHero 00Iero oopa3oBaHUs.

3. Ilpuxa3z Munnpocsemenus Poccun ot 19.03.2024 Ne 171 «O BHeCEeHUU U3MEHEHUN B HEKOTOPbIE
npuka3sl MunuctepctBa mnpocsemenuss P®, kacatommecs @®OIl nHavanbHOro o6Imero oOpazoBaHMs,
OCHOBHOT'O 00111er0 00pa30BaHUs U CPEHEro 00IEro 0Opa3oBaHUsm».

4. Ilpuka3z Munnpocsemennss Poccun ot 01.02.2024 Ne 67 «O BHECEHUHM U3MEHEHUI B HEKOTOPBIE
npukassl Munnpocsemenuss Poccum, kacarommecs QenepalbHbIX aJalTHPOBAHHBIX 00pa3oBaTeNbHBIX
IIPOrpaMM».

5. Ipuka3z Munnpocemenust Poccun ot 01.02.2024 Ne 62 «O BHeCEeHMH U3MEHEHUU B HEKOTOPHIE
npukassl Munmpocsemenus: Poccun, xacaromuecs peaepanbHbIX 00pa3oBaTeIbHBIX IPOrPaMM OCHOBHOTO
o01ero 00pa3oBaHus U CPEIHETO OOIIETO 00pa3OBAHMSY.

[Iporpamma o napopmaruke (yriayOnEHHBIM ypOBEHb) Ha YPOBHE CPEAHETO 00IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TPeOOBaHMI K pe3y/bTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIBbHOW MPOTPaMMBbI



cpenHero oOmiero o6OpaszoBanus, mnpencraBieHHbIX B PI'OC COO, a Takxke GdenepaibHO padoueit
POrpaMMbl BOCITUTAHUSI.

[Tporpamma o nHpOpMaTHKE TaET NPEACTABICHUE O LIEJIX, O0IIeH CTpaTeruu 00y4eHHUsI, BOCTIUTAHHS
U pa3BUTHA O0ydYarolmmxcsi cpeacrBamMu yueOHoro npenmera «MHpopmartuka» Ha yriiy0iaEHHOM ypOBHE,
YCTaHABJIMBAET 00s3aTeIbHOE MPEAMETHOE COAEpIKaHUEe, MPEIyCMAaTPUBACT €ro CTPYKTYPUPOBAHHE IO
paszenaM W TeMaMm Kypca, OTpeieNsieT paclpeielieHre ero 1o KiaccaM (TofaM U3y4eHus ), 1aéT IpuMepHoe
pacripenienieHue y4eOHBIX YacoB IO TEMAaTHYECKUM pas3zeliaM Kypca U PEeKOMEHIYyeMyro (IPHUMEPHYIO)
MOCJIeIOBATEIbHOCTh MX M3YYEHHUS C YYETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSA3CH, JIOTHKH
y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronIiXCsl.

[IporpamMa 1o wHGpOpPMATUKE ONpeneisieT KOJIWYECTBEHHBIE M KAauyeCTBEHHBIE XapPaKTEPUCTUKU
yuyeOHOro MaTepuaia Uil KaXIOro roja M3y4deHHs, B TOM YHCIE JUIs COJEPXKATEIbHOIO HAIOJHEHHUs
pasHOro BMJA KOHTPOJS (NMPOMEXKYTOUYHOM aTrTecTaluu OOy4aroIIMXCsl, BCEPOCCHUHCKHX MPOBEPOUYHBIX
paboT, TocyAapcTBEeHHOM MTOroBoil arrecranuu). [Iporpamma no nHpopmMaTUKe SBISETCS OCHOBOM Jis
COCTABIICHHS aBTOPCKUX y4EOHBIX IPOTPaMM U YI€OHHKOB, TOYPOUYHOTO TUIAHUPOBAHMS KypCa YIHTEIICM.

HNudopmarnka B cpeiHeM 00111eM 00pa30BaHUN OTPAXKACT:

CYIIHOCTb WH(OPMATHUKH KaK HAYYHOH IUCIUILINHBI, U3YYalonieid 3aKOHOMEPHOCTH MTPOTEKAHHS "
BO3MOKHOCTH aBTOMATU3aLUU MH(POPMALIMOHHBIX IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBbIE 00J1aCTH IPUMEHEHUS UH(OPMATUKH, TIPEX/IE BCEr0 MH(POPMAIIMOHHBIE TEXHOIOIUH, YIIPaBJIEHUE
U COLIMAIIBHYIO cdepy;

MEXIUCIUIUIMHAPHBIN XapakTep HHPOPMATUKU U HH(OPMAILIMOHHOH 1S TEIbHOCTH.

Kypc undpopmatuku s ypoBHsI CpeAHEro oOuiero oopa3oBaHUs SIBIISETCS 3aBEPIIAIOIIUM HTAIIOM
HEeMNpepbIBHOM  MOJATOTOBKM  OOywarommxcss B oOnacTd  HMHGOpPMAaTHKM M MH()OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMH, ONMUpaeTcsl Ha CoJepXaHWe Kypca MH(POPMATUKUA YPOBHS OCHOBHOTO
obmero o00Opa3oBaHUS U OMNBIT TOCTOSHHOTO NPUMEHEHUs HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, AT TEOPETUIECKOE OCMBICIICHHIE, MHTEPIPETAINIO U 0000IIEHIE ITOTO OIBITA.

PesynbraTel yriy0in€HHOTO YypOBHS H3ydeHHs yaeOHOTo npeamera «HpopmMaTnka» opueHTHPOBAHEI

Ha TIOJYYEeHHE KOMIIETEHTHOCTEW JUIs IMOCHeaAyromeld mpodecCHOHATbHON AEATENBHOCTH KaK B PaMKax
JAHHOM TpPeIMETHON 00JacTH, TaK M B CMEXKHBIX C Heil oOmactsax. OHU BKJIIOYAIOT B CeOs: OBJIAJICHUE
KITIOYEBBIMH TOHATHAMH U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAs IMpeaMeTHas o00JacTs,
pacro3HaBaHWE COOTBETCTBYIOIIMX WM MPHU3HAKOB W B3aWMOCBS3EH, CIOCOOHOCTH JIEMOHCTPHUPOBATH
pa3IMYHbBIE OIXOABI K U3YUSHHIO SBJICHUN, XapaKTEPHBIX IS M3y4aeMOi MpeaIMeTHON 001acTH; yMEeHNE
pemaTh THUIMOBBIE TPAKTUYECKUE M TEOPETHUECKUE 3a/1a4H, XapaKTepHBIC TSl HCIOJIB30BAHUS METOJOB U
MHCTPpYMEHTapusl JaHHOW MPEeAMETHOM 001acTy; HaJu4Ke MPeACTaBICHUI 0 TaHHON peaIMeTHONW 001acTi
KaK LIEJIOCTHOI TeoprH (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBA3SIX CO CMEXHBIMH 00JacTIMU 3HAHUH.

B pamkax yriayOnéHHOro ypoBHS H3ydeHUsT MH(OpMATHKH oOecreuuBaeTcs IeJieHarpaBlieHHas
MOJIrOTOBKA OOYdYaloUIMXCs K MPOAODKEHHIO O0pa3oBaHMS B OpraHu3alusax MpogdecCHOHAIBLHOTO
00pa3oBaHMs MO CHENUATBHOCTSAM, HETOCPEJICTBEHHO CBA3aHHBIM C HU(POBBIMU TEXHOIOTUAMH, TAKUM KaK
porpamMMHasi HHXeHepHs, HH(popMarmoHHast 6e301acHOCTh, HH(POPMAIIMOHHBIE CUCTEMbI U TEXHOJIOTHH,
MOOMIIbHBIE CUCTEMBI U CETH, OOJIBIINE JaHHBIE M MAIIUHHOE 00y4YeHUE, IPOMBIIIJICHHbIH HHTEPHET BElIeH,
HCKYCCTBEHHBIN MHTEJIJIEKT, TEXHOJIOTHH OECIIPOBOIHOM CBSA3M, pOOOTOTEXHUKA, KBAHTOBBIE TEXHOJIOTHH,
CUCTEMBI PaCIpeAeIIEHHOIO peecTpa, TEXHOJIOIMU BUPTYaJIbHON U JOIOJIHEHHON PEalbHOCTEH.

OcHoBHas 1enb u3ydeHus yueoHoro npenmera «MudopmaTikay Ha yriayOIEHHOM YpOBHE CPEIHETO
obmero oOpa3zoBaHusi — oOOecleYeHne JalbHEHIIEro pa3BUTUS HMH(POPMALMOHHBIX KOMIIETCHLIUH
00y4YaroIerocsi, €ro TOTOBHOCTH K >KU3HU B YCJIOBHUSAX Pa3BUBAIOIIETOCS MH(POPMALMOHHOTO OOLIECTBA U
BO3pacTarolleil KOHKYpeHIIMK Ha pBhIHKE Tpynaa. B c¢Bsa3u ¢ 3tum usyuenue nnpopmatuxu B 10—11 xmaccax
JOJDKHO 00eceuuTh: c(hOPMHUPOBAHHOCTD MHUPOBO33PEHUS, OCHOBAHHOTO Ha MOHUMaHUU
ponu uH(GOpPMATHKH, HHOOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJOIMHA B COBPEMEHHOM OOIIECTBE;
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c(OPMUPOBAHHOCTh OCHOB JIOTHYECKOTO M aJTOPUTMHUYECKOTO MBIIUIEHUS; CHOPMUPOBAHHOCTh YMEHHMA
paznuyath GakKThl U OLIEHKH, CPABHUBATH OLICHOYHBIE BHIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLICHUBAHUS
U CBSI3b KPUTEPUEB C OMPEICNIEHHON CUCTEeMON LIEHHOCTEH, MpOBEpsSITh HAa JOCTOBEPHOCTh U 0000IIATH
uHpopmalrio; choOpMUPOBAHHOCTh MPEICTABICHUN O BIUSHUU WH()OPMALIMOHHBIX TEXHOJIOTUN HA JKU3Hb
YejoBeKa B OOIIECTBE, MOHMMAHHE COLMAIBHOTO, 3KOHOMHMYECKOIO, ITOJIUTHYECKOr0, KYJIbTYpPHOTO,
IOPUANYECKOTO, OPUPOIHOTO, SPTOHOMHUYECKOTO, MEIUIIMHCKOTO M (PU3HOIOTMYECKOTO KOHTEKCTOB
MH(POPMAIIMOHHBIX TEXHOJIOTUH; MPHHATHE NPABOBBIX M OATHUYECKUX AaCMEKTOB HWH(POPMALMOHHBIX
TEXHOJIOTUI, OCO3HAHHWE OTBETCTBEHHOCTU JIIOJIEH, BOBJCYEHHBIX B CO3[JaHUE U MCIOJIb30BAHUE
MH(POPMALIMOHHBIX CHUCTEM, PacIpoCTpaHeHHe MH(POPMALUHU; CO3AAHUE YCIOBHUU JJIsl Pa3BUTHS HABBIKOB
yueOHOH, TPOEKTHOW, HAyYHO-HCCIENOBATEIbCKOW W  TBOPYECKOH  JEATENILHOCTH, MOTHBAIMU
00y4aroIuxcsi K CaMOpa3BUTHIO.
B conepxannn yuebHoro npeamera «MHpopMaTHKay BBIACISIOTCS YETHIPE TEMATHIECKUX pa3zena.

Paznen «lludpoBas rpaMoTHOCTH» NOCBAIIEH BONPOCAM YCTPOMCTBA KOMIIBIOTEPOB U JPYruX
3JIEMEHTOB LU(POBOrO OKPYXKEHMs, BKIIOYas KOMIBIOTEPHbIE CETH, HCIHOJIb30BAHUIO CPEJICTB
ONEPAaLlMOHHOM cHucTeMbl, paboTe B cetu VHTepHET M HCHOJB30BAHUIO HMHTEPHET-CEPBHUCOB,
MH(POPMAIIMOHHOHN 0€30MacHOCTH.

Pasnen «Teopernueckue OCHOBBI HH(OPMATUKM» BKJIIOYAET B ce0s MOHATUMHBINA ammapar
nH(POPMATHUKH, BOMPOCH KOAMPOBAHUS HH(OPMAIMH, M3MEPEHHS HH()OPMAIMOHHOTO 00bEMa JaHHBIX,
OCHOBBI aNTe0PhI JOTHKH U KOMITBIOTEPHOTO MOACTHPOBAHUS.

Pa3nen «AnroputMsl U IpOrpaMMHUpPOBAaHKE) HAIIPABJIEH HA Pa3BUTHE AJITOPUTMHYECKOTO MBIIIIJICHUS,
pa3paboTKy alrOpUTMOB M OLIEHKY HX CJIO0XHOCTH, (POPMHUPOBAHHE HABBIKOB pEAIM3aLUU MPOrpaMM Ha
A3bIKax IPOrpaMMHUPOBAHNUS BEICOKOI'O YPOBHSI.

Paznen «MH(popMalioHHBIE TEXHOJOTMM» IOCBAIIEH BONpOCaM HPUMEHEHMsS HH(pOpMAIMOHHBIX
TEXHOJIOTUH, PEAIM30BaHHBIX B IPUKJIAHBIX IPOTPaMMHBIX ITPOYKTaX U HHTEPHET-CEPBUCAX, B TOM YHUCIIE
B 3a/layax aHajiu3a JaHHbIX, HCMOJb30BaHUIO 0a3 MAHHBIX W JJIEKTPOHHBIX TAaONMIl JUIS peIIeHUs
MIPUKJIAIHBIX 3a7ay.

B npuBenénnom nanee copepxaHuu yuyeOHoro npeamera «MHQopmaTHKa» KypCHBOM BBIJEIEHBI
JIOTIOJTHUTENIbHBIE TEMbI, KOTOPbIE HE BXOSAT B 00S3aTEJIbHYIO NMpOrpamMMy OOYYEeHMsl, HO MOTYT OBITb
MIPEUIOKEHBI ISl U3y4EeHUs OTJeNIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCS.

VYrny6néHHbI ypOBEeHb M3ydeHUs MHPOPMATUKU PEKOMEHAYETCS AJIS TEXHOJIOIMYECKOro Mpoduis,
OPHEHTHUPOBAHHOT'O HAa MHXKEHEPHYIO M MH(OPMAIIMOHHYIO Cephl AeATEIbHOCTU. YTIyOIEHHBINH YPOBEHb
U3y4eHHst ”HPOPMATUKU 00ECIIeunBaeT: MOATOTOBKY 00YJaIOIUXCsl, OPUEHTHPOBAHHBIX HAa CHIEIUATbHOCTH
B 00jacTu MH(POPMALMOHHBIX TEXHOJOTMH W WH)KEHEPHBIE CHEIMAIbHOCTH, y4acTHE B IMPOEKTHOW M
UCCIIEIOBATENbCKOM  JIE€ATEIbHOCTH, CBSI3AHHOM C  COBPEMEHHBIMM  HAINPaBICHMSIMH  OTPACIH
MH(POPMAIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH, MOATOTOBKY K YYacTHIO B OJMMIIMAJax M chade
EnuHoro rocynapcTBEHHOT0 9K3aMeHa 110 HH(popMaTHKe.

[TocnenoBarenbHOCTh U3yYEHUSI TEM B Ipelienax OJHOro rojaa oOydyeHus MOKET ObITh U3MEHEHa IO
YCMOTPEHHIO YUUTEIIs IPU TOATrOTOBKE pabodel mporpaMMbl U OYPOUHOTO TUTAHUPOBAHMUSL.

OO11ee 4ncI0 4acoB, PEKOMEHI0BaHHBIX JJIsl MU3y4eHUs HHPopMaTuku — 272 yaca:

B 10 kmmacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 gacoB (4 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC Hu¢poBasi rpaMOTHOCTH
TpebGoBanusi TeXHUKH OE30MACHOCTM W THUTHEHBI MpU paboTe € KOMIBIOTEpAMH M JIPYTHUMH
KOMITOHEHTaMHU IIU(POBOTrO OKPYKEHHUS.



[TpuHIIMTIBI  pabOTHl KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTeM. Apxutekrypa (on HeilimaHa.
l'apsapockaa apxumexmypa. ABTOMaTHYeCKOE BBIIIOJHEHUE MporpamMmbl mporeccopoM. OnepaTuBHas,
MOCTOSIHHASL U JIoJroBpeMeHHas nmamsaTh. OOMEH NaHHBIMM C MOMOIIbIO MHH. KOHTposiepsl BHEIIHUX
ycTpoiicTs. [IpsiMoit JOoCTyI K TaMsITH.

OcHOBHbIE TEHICHIMM pa3BUTHS KOMIBIOTEPHBIX TeXHOJIOTUN. [lapaiienbHble BBIUNCIECHMUS.
MHuoronporeccopubie cucteMbl. CynepkoMnbloTepbl. PacnpenenéHHple BBIYUCIUTENBHBIE CUCTEMBI U
0o0paboTka OONBIIMX JaHHBIX. MOOWIBHBIE IH(POBBIE YCTPOHCTBA W WX pOJIb B KOMMYHHKAIIHSIX.
Berpoennblie koMibroTepbl. MUKPOKOHTpOJUIEphl. POOOTH3MpPOBAaHHBIE TPOU3BOJICTBA.

[IporpaMMHOe oOecnieueHHEe KOMIBIOTEPOB M KOMIBIOTEPHBIX cHCTEM. Buibpl mporpamMMHOro
obecriedeHrss U MX Ha3HadeHHe. OCOOCHHOCTH MPOrPaMMHOIO obOecredeHUs] MOOMIIBHBIX YCTPOWCTB.
[TapannensHoe nmporpammupoBanue. CucteMHoe mporpamMmHoe obecniedueHue. OneparioHHbIE CHCTEMBI.
Yrtunutel. [paiiBepsl ycTpoiicTB. MHCTANIAIUS U IEUHCTAIUISAIUS IPOTPaMMHOT0 00ecIiedeHHs.

QaitnoBeie cucTeMbl. [IpuHIUMIIBI pa3MeleHs] 1 UMEHOBaHUsl (ailioB B JOJITOBPEMEHHOW MaMSATH.
[[Ta6noHsb! Ju1st onucanust rpynn ¢aitios.

[IporpamMmmHuoe obecnieuenue. JlnieH3upoBaHue MPOrpaMMHOTO 00ecriedeH s U MU(PPOBBIX PECYPCOB.
[IporpuerapHoe u cBOOOJHOE mporpamMmHoe obecrneueHue. Kommepueckoe M HEKOMMEPUYECKOE
HCI0JIb30BaHUE IIPOrPaMMHOr0 odecriedeH st U HuppoBbIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABIMBAEMasl
3aKoHomarensCcTBOM Poccmiickon ®@enepanuu  3a  HENPAaBOMEPHOE HCIOJIB30BAHHWE IIPOIPAMMHOIO
obecriedeHrst U TU(POBBIX PECYPCOB.

[TpyHIMIIBI TOCTPOCHHUS U ammapaTHble KOMIIOHEHTHI KOMIBIOTEPHBIX ceTeid. CeTeBble MPOTOKOJIBI.
Cets UnTepuer. Anpecanus B cetu Muatepuer. [Iporokosnsr creka TCP/IP. Cucrema qOMEHHBIX UMEH.

Pasnenenune IP-cetm Ha moacetn ¢ momouiblo Macok mnozcereid. CereBoe aJMUHUCTPUPOBAHUE.
[TonyyeHnue gaHHBIX O CETEBBIX HACTPOWKAX KOMIbIOTEPA.

IIpoBepka Hanuuus CBA3M € y3JI0M ceTh. OnpeeneHre MapipyTa JBUKEHHS TAKETOB.

Buner pestensHoctu B cetu MurepHer. CepBuchl HMHTepHeTa. ['eomHpOpMAIMOHHBIE CHUCTEMBI.
['eonokallMOHHBIE CEPBHUCHI PEATbHOIO BpPEMEHM (HampuMep, JIOKalMs MOOWIBHBIX —TesedOHOB,
OIpeJieIeHue 3arpy’>KeHHOCTH aBTOMarucTpaneil), WHTEpHET-TOPIoBis, OpOHHMpPOBaHHE OWIETOB U
TOCTUHUII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE cepBHCHl M yciuyrd. ColualibHble CeTH — OpraHu3alus
KOJUIEKTUBHOTO B3aUMOJEHCTBUS W oOMeHa JaHHbIMU. CeTeBOll JTHKET: NpaBUja IOBEIEHUS B
kuOepnpoctpancTse. [Ipobnema moJIMHHOCTH Mony4eHHON uHopmanuu. OTKpbIThIE 00pa3oBaTelbHbIE
pecypchl.

TexHOreHHble M HKOHOMHUYECKHE Yrpo3bl, CBA3aHHBIE C HCIIOJIb30BAHHEM HH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TeXHOJorui. OOmme mnpobiaeMbl 3amuThl UHPOpMAUUd W WHOOPMAIMOHHOU
6esomacHoctu. CpenctBa 3amuThl  MHGOPMAlMM B  KOMIBIOTEpPAaX, KOMIIBIOTEPHBIX CETSIX H
aBTOMAaTU3MPOBAHHBIX HMH(POPMALMOHHBIX cHcTeMax. IIlpaBoBoe oOecrneyenne WHGOPMAIIMOHHOM
0€30MaCHOCTH. DNeKMPOHHAs YUPDPO8aAs NOONUCH, cepmuUpuyuposantvie calimol U OOKYMeEHNbL.

[IpenoTBparniieHne HECAaHKIIMOHUPOBAHHOTO JIOCTyNa K JWYHOW KOH(HIACHIHATbHONW WH(OpMaIuu,
XpaHAMICHCsT Ha TEPCOHATBLHOM KOMIIBIOTEpE, MOOMIBHBIX YyCTpOWCTBax. BpemoHocHOe mporpamMmHOe
obecrnieueHrne U crnocoObl OOpHOBI ¢ HUM. AHTHUBHUpYCHbIE Iporpammbl. OpraHuszainus JUYHOTO apXuBa
nHpopmanuu. PezepsHoe konmmpoBanue. [laponbHas 3ammTa apxusa.

[IndpoBanne naHHBIX. CUMMETpUYHBICE W HecuMMeTpuuHbie M@l [udper mpocToit 3amMeHbI.
[Mudp Lezaps. [udp Buwkenepa. Anroputm mmdposanust RSA. Cmeeanoepadghus.

Teoperuyeckne 0CHOBBI HH(POPMATHKH
WNudopmanus, nanusie 1 3HaHUs. H(OpMaIMOHHbIE TPOLECCH B TPUPOJIE, TEXHUKE U OOIIECTBE.



HenpepbiBHBIE U JUCKPETHBIE BEIUYHHBI U CUTHAIBL. HeoOXoaumMocTh IMcKpeTn3auuu HHGopMaIuH,
IpeJHa3sHauYeHHOH JUlsl XpaHEeHHUs, Iiepeiaui U 00paboTKU B IM(POBBIX CUCTEMAX.

JlBonuHoe KoaupoBaHue. PaBHOMEpHBIE W HEpaBHOMEpHBIC KOJIBI. JeKoaupoBaHUE COOOIICHUH,
3allMCaHHBIX C TIIOMOLIBIO HEPAaBHOMEPHBIX KoOAOB. YcioBue @Dano. IlocTpoeHne OIHO3HAYHO
JEKOJUPYEMBIX KOJIOB C IOMOLIBIO IE€PEBA.

I'pagh An.A. Mapkosa. Equauniiel usmMepenusi koiaudectBa nHopmanuu. AnaBUTHBIN MOAXOA K OLICHKE
KOJIn4YecTBa HH(DOpMAIUH.

Cucrtembl cumucnenus. Pa3BépHyTas 3anmuch LEIbIX U JAPOOHBIX 4YHCEN B IMO3UIMOHHON cHUCTEMe
cuuciienus. CBoicTBa MO3UIIMOHHOM 3alIMCH YUCIIA: KOJIMYECTBO LU(P B 3aKMCH, IPU3HAK IETUMOCTHU YK CiIa
Ha OCHOBAaHHUE CUCTEMbI CUMCIICHHsI. AJITOPUTM IIEpeBO/ia LEJI0ro Yuciaa u3 P-uuHOM cucTeMsl cuucieHus B
JECATUYHYIO0. AJTOPUTM IepeBoJa KOHEUHOM P-uuHoi 1podu B JecATHYHY0. AJITOPUTM MEPEBOA LIEIO0r0
quclia U3 IeCATUYHON cucTeMbl curcieHus B P-uunyto. [lepeBos KoHEUHOH ecITUUHOM 1poOH B P-1uHyto.
JIBouuyHasi, BOCbMEpUYHAasi W UIECTHAAUATEPUYHAs] CHCTEMbl CUMUCIEHUS, CBS3b MEXIYy HHUMH.
Apudmerndeckne onepanyy B TO3UIMOHHBIX CUCTEMaX CUUCIEHHS. Tpouunas ypasHogeuenHas cucmema
cuucnenus. [{8ouuHo-0ecamuunas cucmema CHUcieHus.

KoaupoBanue tekcroB. Komupoka ASCII. Opnobaiitabie komupoBku. Crangapt UNICODE.
Komuposka UTF-8. Onpenenenre nHGOPMAIHOHHOTO 00BEMA TEKCTOBBIX COOOIICHUH.

KonupoBanue wn3zobpaxenuil. OneHka HHGOPMALMOHHOTO 00bEMa rpadUyecKuX JaHHBIX MpU
3aJJaHHBIX Pa3pelIeHUuU M IIyOMHE KOAMpoBaHUs IBeTa. L[BeToBhle Mozenu. BekTopHoe koaupoBaHME.
®opmartsl Tpaduueckux painos. TpéxmepHas rpaduka.

@paxranbHas rpaduka.

KonupoBanue 3Byka. OneHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX MPH 3a/laHHBIX YacTOTe
JTUCKPETU3ALMU U PA3PSIHOCTH KOJUPOBAHUS.

Anrebpa noruku. IlonsTHe BbICKa3biBaHMA. BpickasbiBarenbHble (GopMmbl (mpeaukaTsl). KBaHTOpEI
CYIIIECTBOBAHUS M BCEOOITHOCTH.

Jlornueckue omepanuu. Tabmuibl ncTUHHOCTU. Jlormueckue BbIpakeHUs. Jlorndeckue TOXJECTBa.
Jloka3aTenbCTBO JIOTUYECKUX TOXKJECTB C IOMOIIbIO TaONMIl HWCTUHHOCTU. Jlormyeckue omepauuu u
olepaly HaJl MHOKECTBaMH.

3aKOoHBI anredpsl JOrMKH. DKBUBAJIECHTHBIE MPe0oOpa3oBaHMsl JIOTHUECKUX BbIpaxkeHUH. Jlornyeckue
YpaBHEHHUS U CUCTEMBI ypaBHEHUH.

Jlormueckue GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX (YHKIUI OT KOJIMYECTBA
aprymMeHToB. [loyiHbIe CCTEMBI JTIOTHYECKUX (YHKIIUH.

Kanonuueckue (hOpMbI JJOTHIECKHX BhIpakeHU. COBEpIICHHBIC TU3BIOHKTHBHBIC H KOHBIOHKTUBHBIC
HOpMasbHbIE ()OPMBI, ATTOPUTMBI UX TIOCTPOSHUS TTO TAOIUIE HCTUHHOCTH.

Jlorudeckue 3I€MEHTHI B cocTaBe kKoMmbtotepa. Tpurrep. Cymmarop. MHOToOpa3psIHblid CyMMaTop.
[TocTpoeHne cxeM Ha JOTHYECKHX »JJIEMEHTaXx IO 33JaHHOMY JIOTUYECKOMY BBIPOKEHHUIO. 3aluch
JIOTUYECKOTO BBIPAKEHUS TIO JIOTHUECKOU cxeMe. Mukpocxemvl u mexHoi02us ux npou3eo0cmad.

[IpencraBnenne 1enbIXx 4YUCeN B MaMiITH KoMIbioTepa. OTpaHHMYEHHOCTh JHAMa30HA YHCEN TMpHU
OTpaHWYCHUH KOJUYeCTBa pa3psaaoB. [lepenmomHenue pa3psaaHoii ceTku. be3sHakoBbIe U 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. [[BOWYHBIN JOTIOJHUTEIBHBIN KO OTPHUIIATSIIBHBIX YHCETT.

[TobuToBBIe NOTHUECKUE omneparuu. Jlornyeckuit, apuPMETHYSCKUA M UHUKIMYECKUW CIBHUTH.
[IudpoBanue ¢ MOMOIIBIO TOOUTOBOM onepanuu «uckitovatomee NJIN».

[IpencraBieHne BEIIECTBEHHBIX YHCENl B MAMSTH KOMITbIOTEpa. 3HAUAIas 4acTh U MOPSIOK YHUCIIA.
Jlnama3oH 3HauYeHWN BEUIECTBEHHBIX uucen. [IpoOremMbl XpaHEHHS BEIIECTBEHHBIX YHCEN, CBS3aHHBIC C
OTpaHUYEHUEM KOJIMYECTBA pa3psAoB. BeIomHEHNE omnepanuii ¢ BEIIECTBEHHBIMU YHCIaMU, HAKOTUICHHUE
OIMOOK MPU BBIYUCIICHUSX.



AJITOPUTMBI M IPOrPAMMHMPOBaHHe

Onpenenenne BO3MOXKHBIX — PE3yJIbTaToOB  pabOThl  MPOCTEHIIMX  AJITOPUTMOB  YIIPABJICHUS
WCIIOJIHUTENISIMU M BBIYUCIUTENBHBIX aIrOpUTMOB. OmpejeseHne HCXOAHBIX JAHHBIX, IPU KOTOPBIX
JITOPUTM MOXKET JaTh TPeOyeMblil pe3ynabTar.

Ortanbl  peuleHMst  3a1ay Ha KOMIIBIOTEPE. WNHcTpyMeHTabHBIE Cpe/CTBa:
TPAHCIATOP, OTIATYUK, MPOPUIUPOBIIMK. KoMmwisuus W MHTEpHperanus nporpamm. BupTyaibHbie
MAalIUHBI.

WUnterpupoBannass cpena  pa3pabotku. Metoasl  omnagku  mporpamm.  Vcmonb3oBaHue
TpaccupoBOYHBIX Tabnul. OTiagouHslii BeIBOA. [lomaroBoe BbIMIONIHEHUE MpOrpaMMbl. TOYKH OCTaHOBA.
[IpocMOTp 3HaUEHUH TTEPEMEHHBIX.

S3pik porpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX: LIEJIOYHUCIICHHBIC, BELIECTBEHHBIE,
CUMBOJIbHBIE, Jlornueckue. BerBnenus. Cnoxuele ycnoBus. L{ukiel ¢ ycinoBueM. LIUkibl o nepeMeHHOM.
B3aumo3zameHsieMOCTh  pa3iMuYHbIX BHUJOB IUKJIOB. MHBapumanT 1ukina. CocraBieHue LHUKIA C
HCIIO0JIb30BAaHUEM 3apaHee ONPEAEIEHHOIO NHBAPUAHTA LIUKIIA.

JlokymeHnTupoBanue nporpamm. McnonabzoBanue kommeHTapuen. [loaroroska onucanus nporpaMMbl
Y MHCTPYKLUU JJIS IOJIb30BaTEIS.

Anroput™Mbl 00pabOTKH HATypalbHBIX YHCEIl, 3alIUCAHHBIX B MO3UIIMOHHBIX CHUCTEMAaX CUUCICHUS:
pa30ueHue 3anKucy Yucliia Ha OTAeNbHbIe HIU(PBI, HAXOXKACHUE CYMMbI U POU3BEICHUS (P, HAXOXKICHUE
MaKCUMaJIbHOU (MUHUMAILHOM ) U PHIL.

Haxoxaenue Bcex MpoCThIX 4MceN B 33JaHHOM Juana3oHe. IIpencraBneHue uucna B BHUJE Habopa
MPOCTBIX COMHOMKUTENEH. ANrOpUTM OBICTPOTO BO3BECHHUS B CTEIICHb.

O06paboTka 1aHHBIX, XpaHsauxcs B (haitnax. TekcroBble U ABONYHbIE (aiinbl. PaiiioBble IEpeMEHHbIE
(daitnossie ykazatenu). UreHue u3 ¢aiiina. 3anuce B (ait.

Paz6uenne 3amaum Ha mnonzagauu. Iloamporpammsl (mpoueaypbl U QyHKIuHM). Pexkypcus.
PexypcuBHble 00BbekThl ((paxTansl). PekypcuBHble nponeaypsl U pyHkuuu. VMcnonas3zoBanue creka s
OpraHM3alMM PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue cTaHAAPTHOW OMOMMOTEKH si3bIKa mporpammupoBanud. [loaxmrouenue OuOIMOTEK
MOANIPOTPaMM CTOPOHHMX IIPOM3BOAUTENEH. MOAYIbHBIN MPUHLUI IIOCTPOEHUS IPOIPaMM.

Yucnennsle MeTopl. ToyHOe M NpUOMMKEHHOE pelIeHHs 3a7adyd. UHCIeHHbIE METOJbl PELICHHS
ypaBHEHMI: MeTo/ nepedopa, METO MOJOBUHHOTO jAeieHus. [IpuOarkéHHOe BHIUMCIIEHUE JJIMH KPUBBIX.
Bbruucnenne miuomaneit GUryp ¢ MOMOIIbIO YHCIEHHBIX METOA0B (METOJ MPsIMOYTOJILHUKOB, METOJ
Tpanenuii). [lonck makcumyma (MUHUMYMa) (GYHKIHMU OJHOM NEPEMEHHOW METOJOM IOJOBHHHOIO
JEJICHUS.

O6paboTka CUMBOJIBHBIX TaHHBIX. BcTpoeHHbIe QyHKIMU S3bIKa TPOrPAMMUPOBAHUS JIIs1 00pabOTKH
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK: MOACYET KOJTUYECTBA MOSBICHUN CUMBOJIA
B CTpOKE, pa3OMeHHe CTPOKM Ha CJIOBa MO MPOOENbHBIM CHUMBOJAM, MOUCK MOJACTPOKH BHYTPH JTAHHOMH
CTPOKH, 3aM€Ha HalIeHHOH MOACTPOKU Ha APYI'YyIo CTpoKy. ['eHepaius Bcex cIoB B HEKOTOPOM anaBuTe,
YIOBIIETBOPSIIOIINX 3a/laHHBIM orpaHnueHusM. [IpeoOpa3oBanue yncia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl U TOCIEI0BaTENbHOCTH uncen. Boruncinenne 0O0OOMIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB
MaccuBa WJIM 4YHCIOBOH IOCIEA0BAaTEIbHOCTH (CYMMBI, IPOM3BEACHUS, CPEIHEro apu(pMETUYECKOro,
MHUHMMAJIbHOIO U MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJUYECTBA AJIEMEHTOB, YJOBJIECTBOPSIOIIUX 33JaHHOMY
ycioBHI0). JINHEHHBIN MOUCK 3aJaHHOTO 3HAYCHUS B MACCHBE.

CopTupoBKka 0THOMEpHOTO MaccuBa. [IpocTbie METOIbI COPTUPOBKY (METOI Iy3bIpbKa, METO] BEIOOpa,
copTupoBka BcTaBkamu). CopTupoBka ciaustHueM. beictpas coptupoBka maccuBa (anroputM QuickSort).
JIBOWYHBIN MOUCK B OTCOPTUPOBAHHOM MACCHUBE.

JIByMepHbIE MacCHBBI (MaTpHULbI). AJNTOPUTMBI OOpaOOTKM ABYMEPHBIX MAaCCHBOB: 3allOJIHEHUE

ABYMCPHOI'O YHUCJIOBOI0O MaCCUBa I10 3aJaHHBIM IIpaBUWjiaM, IMOUCK 3JICMCHTA B JABYMCPHOM MACCHUBC,
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BBIUHCJICHHE MaKcUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB IBYMEPHOTO MacCUBa, IEPECTAHOBKA CTPOK U
CTOJIOLIOB JBYMEPHOTO MaccuBa. Paspabomka npocpamm OJisi peuleHuss NpoCmulX 3a0ay aHaiu3d OaHHbIX
(ouucmra dannvix, Kraccugpukayus, aHaru3 OMKIOHEHUIL).

NupopManHOHHbIE TEXHOJIOTHH

TekcroBblii mpouieccop. Penaktuposanue u popmatupoBanue. [Iposepka opdorpaduu u rpamMmmaTiku.
CpenctBa MoucKa U aBTO3aMEHbI B TEKCTOBOM Ipotieccope. McnonbszoBanue ctuieid. CTpyKTypupoBaHHbIE
TEKCTOBbIE JTOKyMeHThl. CHocku, ornasieHue. KosuiekTuBHas pabora ¢ AOKyMeHTamH. MHCTpyMeHTbI
pEleH3UPOBaHUS B TEKCTOBBIX Mporeccopax. O0naunblie cepBuckl. Jlenosas nepenucka. Pedepar. [IpaBuna
UUTUPOBAHUS HMCTOYHUKOB U odopmieHuss Oubnuorpaduyeckux ccpiiok. OdopmieHue crucka
JTUTepaTyphl. 3HAKOMCTBO C KOMIIBIOTEPHOU BEPCTKOIM TekcTa. TexHHuYecKHue cpelicTBa BBOJA TEKCTa.
Criennanu3upoBaHHbIE CPEJICTBA PEJAKTUPOBAHNUS MaTEMATUUECKUX TEKCTOB.

AHanu3 JnaHHbBIX. OCHOBHBIE 3a/ayd aHaliM3a JaHHBIX: [POTHO3MPOBAHHUE, KiaccU(UKaIus,
KJIacTepu3anusi, aHaiau3 oOTkiIoHeHuil. llocienoBaTenbHOCTH pelIeHUs 3ajad aHaldu3a JaHHbIX: cOOp
NEPBUYHBIX JaHHBIX, OYHCTKA M OLEHKAa KauecTBa JaHHBIX, BBIOOP W/WIM TOCTPOCHUE MOJEIH,
npeoOpa3oBaHue JaHHBIX, BU3YAJIN3allUsl TaHHBIX, HHTEPIIPETAIHsl pe3ynbTaToB. [I[porpaMMHbIe cpesicTBa U
MHTEPHET-CEPBUCHI i 00pabOTKM W MPEACTaBICHUS AaHHBIX. bonbmue nanaele. MammHHOE 00y4YeHHE.
Hnumennexmyanonwiii ananius OaGHHbIX.

AHanu3 JaHHBIX C T[IOMOIIBIO DJJIEKTPOHHBIX Ta0nui. BpluucieHHe CyMMBI, CpEIHETro
apru(pMETHYECKOro, HAMOOJbIIEro (HAaMMEHBIIET0) 3HAYCHHUsS auamna3oHa. Beruucienue koddduineHrta
KOppeJsiuu ABYX psAoB JaHHBIX. [locTpoenue cronOyaThiX, JIMHEHYATHIX W KPYrOBBIX JHArpamm.
[TocTpoenue rpadgukoB pyukiuii. [londop auHUYM TpeHa, pelIeHnEe 3a/1a4 TPOTHO3UPOBAHUS.

UucneHHoe pelleHrne ypaBHEHUM C TOMOIIbIO mojdopa mapamerpa. OnNTUMM3aMs Kak IOMCK
HaWIY4Ilero penieHys B 3ajaHHbIX ycaoBusx. LleneBas ¢pyHkuus, orpanuuenus. JlokanbHble U r00anbHbII
MUHHMYMBI 1ieJieBoi GyHKIMU. Penenne 3a1a4 oNTUMHU3ALUHU C TOMOIIBIO AJIEKTPOHHBIX TaOJIHII.

11 KJJACC Teoperudyeckue 0CHOBbI HH(POPMATUKH

TeopeTnueckre MoAXo0/Ibl K OLIEHKE KOJMYecTBa MH(opManuu. 3aKOH aJAUTUBHOCTH MH(POpPMAIUH.
®opmyna Xaptiu. Uupopmanus u BepostHocTh. Popmyna IllenHoHa.

Anroputmsl cxkatust TaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW. AnroputMmel
COKaTHsl TaHHBIX C MOTEPSIMU. YMEHbIICHHE INTyOuHbI KOoAUpoBaHUs 1BeTa. OCHOBHBIE MJIEU AJITOPUTMOB
cxarus JPEG, MP3.

CxopocTb nepegadn JTAaHHBIX. 3aBUCUMOCTb BPEMEHU nepesayu oT
MH(POPMALMOHHOTO 00BEMA JAaHHBIX U XapaKTePUCTHK KaHaa cBsi3U. [[pUYrHBI BOSHUKHOBEHHS OLIMOOK
npu nepeaaye qaHHbIX. KoJibl, Mo3BOsIsIONME OOHAPYKUBATh M UCIPABIIATH OIIMOKH, BO3HUKAIOIINE TPU
nepenaye naHHbIX. Paccrostnue Xammunra. Koguposanue ¢ noBropenuem 0utoB. Kojel XamMMuHra.

Cuctembl. KoMmoHeHTBI cUCTEMBI M WX B3auMojeicTBue. CucteMHbi 3¢ dexT. YmpaBieHHe Kak
nHpopMalMoHHbIH mporecc. OOpaTHas CBSI3b.

Monenu u monenupoBanue. Lens mogenupoBanus. CooTBETCTBHE MOJIETN MOACTUPYEMOMY OOBEKTY
WM TIpolLIecCy, UenHu MoaenupoBannsa. @opmanusanus NpUKiIaJIHbIX 3a1ad.

[IpencraBiaenue pe3ysiabTaTOB MOJEIUPOBaHMS B BUAE, yIOOHOM JUId BOCHPUSATHS YEIOBEKOM.
I'paduueckoe mpeacTaBIeHUE JAHHBIX (CXEMBbI, TaOIHIIbI, TPadUKN).

I'padsl. OcHoBHble moHATUSA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbI0 MAaTPULl CMEXKHOCTH,
BECOBBIX MaTpHII, CIIUCKOB CMEXHOCTH. Pelienne anropuTMUYeCcKHX 3a/1a4, CBI3aHHBIX C aHAIU30M rpadoB
(mocTpoeHue ONTUMAIBHOTO IYTH MEXy BepIInHaMHU rpada, onpeeeHre KOJIMYeCTBA Pa3IUUHbIX MyTeH
MEXy BEpPLIIMHAMU OPHEHTUPOBAHHOTO ALIMKIMYECKOTo rpada).
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HepeBwps. bunapnoe paepeBo. JlepeBbsi momcka. CmocoObsl 00xoma nepeBa. IlpencraBienne
apu(mMeTHyecKuX BbIpaXKEHHI B BUE aepeBa. J{UCKpeTHbIe UTPhI ABYX UTPOKOB C MOJHONU MH(pOpMAIUEi.
[Toctpoenue nepeBa nepedopa BapuaHTOB, OMMCAHUE CTPATETUH UTPHI B TAOIUYHOM (popme. Bolurpeiiineie
Y TIPOUTPBILIHEIE TTO3UIUH.

Beiurpsinineie crpaTeru.

CpencrTBa HCKYCCTBEHHOTO MHTeNIEKTa. CepBUCHl MAIIMHHOTO MEPEBOAA U PACIO3HABAHMS YCTHOU
peun. KoruutuBHble cepBuChl. MaeHTHuQUKanuss M TOUCK H300pa)XKeHHM, paclo3HaBaHUE JIUII.
CamooOyuaromuecsi cucTeMbl. VICKyCCTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. lcmonb3oBaHue
METOJIOB UCKYCCTBEHHOT'0 HHTEJIEKTa B 00y4aronux cucremax. Vcrnonp30BaHne METO10B UCKYCCTBEHHOTO
UHTEIJIeKTa B  poOororexHuke. WHrepHer Bemed. IlepcrnekTHBBI  pa3BUTHS  KOMIBIOTEPHBIX
MHTEJUIEKTYyAJIbHBIX CUCTEM. HEpOHHBIE CETH.

AJITOPUTMBI M TPOrPAMMHPOBaHHe

dopmanuzanys NOHITUS anropuTMa. MamuHa TeIOpUHTa Kak YHUBEpCalbHAs MOJAEb BBIYMCICHUH.
Tesuc Yépua—Teropunra. Mawuna I[locma. Hopmanvuwvie aneopugpmer Mapkosa. Aneopummuuecku
Hepaspewumble 3a0ayu. 3adaua ocmanosa. Hesozmodcnocms asmomamuyeckoli OmaaoKu npocpamm.

OreHka CIOKHOCTH BbIUMCICHUH. Bpems paboThl 1 00BEM MCIONB3YEMOi TaMsITH, UX 3aBUCUMOCTD
OT pa3Mepa HCXOAHbIX JaHHBIX. OIllEHKa ACUMIOTOTUYECKOW CIIOKHOCTH aJITOPUTMOB. AJTOPUTMBI
MOJIMHOMHANIBHOUM cnoxkHOcTU. [lepeGopHbie anroputmel. [Ipumepbl pa3TUYHBIX aITOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPbIE UMEIOT PA3INYHYIO CII0)KHOCTb.

[Torck mPOCTHIX YKCEIN B 33JaHHOM JIHara30He ¢ TTOMOIIBIO allTOPUTMA «PEHIeTO DpaTocheHar.

MHoropa3psHbl€e Lenble Yncia, 3a/1a4u JIMHHON apu(METUKH.

CrnoBapu (acconuaTHUBHBIE MAacCUBBI, OTOOpakeHus). Xoui-tradnuisl. Iloctpoenue andaBuTHO-
4acCTOTHOTO CJIOBAps AJIS 3aJaHHOT'O TEKCTA.

Ananuz mexkcma Ha ecmecmeenHOM A3viKe. Bwidenenue nocnedosamenvHocmeu no  WAONOHY.
Pecynapnvie svipascenus. Yacmomuulil ananus.

Crexn. AHaIuM3 TNPAaBWIBHOCTH CKOOOYHOTO BBbIpaKE€HHUS. Bpluncienne apupMeTHuecKoro
BBIpA)XEHUS, 3alMCAaHHOTO B MOCT(PUKCHOH (opme.

Ouepenu. Vicnonp3oBanue odepenu sl BpEMEHHOTO XPaHEHUS TAaHHBIX.

Cesasnvle cnucku. Peanuzayus cmeka u ouepeou ¢ NOMOWbIO C8A3HbIX CHUCKOS.

Anroputmbl Ha rpadax. IlocTpoeHne MMHHMANIbHOTO OCTOBHOTO JI€pEBa B3BELIEHHOT'O CBS3HOTO
HEOPHEHTUPOBAHHOTO Tpada. O6xo0 epagha 6 enydouny. 06x00 epaga 6 wupurny. KomudecTBo pa3IumaHbIX
nyTed MeXJy BepIIMHAMU OPUEHTHUPOBAHHOTO alUKIN4eckoro rpada. Anroput™m JedkcTpol. Aneopumm
Dnotioa—Yopwanna.

HepeBbs. Peanusanus nepeBa ¢ MOMOIIbIO CCBUIOYHBIX CTPYKTYp. JIBomuHbIe (OMHApHbIE) AEPEBBS.
[TocTtpoenue nepeBa Ui 3aJaHHOTO ApU(PMETUUYECKOTO BBIpaK€HUsS. PekypcHBHBIE alropuTMbl 00Xo0Ja
nepeBa. Vcnonp3oBaHue cTeKa M O4epeI UTst 00X0/a epesa.

JlmHaMu4eckoe MporpaMMHUpPOBaHHE KaK METOJ[ PEIICHHUsS 3a7ad C COXpaHCHHWEM IPOMEXYTOUYHBIX
pe3yabTaToB. 3alaud, penraeMble C IOMONIBI0 JTWHAMHYECKOTO MPOTPAMMHUPOBAHHS: BBIYHACICHUE
PEKYPCHUBHBIX (DYHKIMH, MOACYET KOJINYECTBA BAPUAHTOB, 33141 ONITUMHU3AIIHH.

[TonsiTue 06 0OBEKTHO-OPUEHTHPOBAHHOM IporpamMmupoBaHuu. OOBEKTH U Kiacchl. CBOHCTBa H
MeTOAbl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHanu3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-
OPHEHTUPOBAHHOT O noaxoa. Hkancymsinus, Hacae10BaHue, IOIUMOPHU3M.

Cpenpl  ObicTpoit  pa3paboTku  mporpamm. [IpoektupoBanue wuHTepdelica MOIB30BATEINS.
Vcrnonp30BaHne TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB [T TOCTPOSHHs HHTepdeiica.

O0630p A3bIKOB NporpaMmmupoBanus. [IoHsATHE 0 MapagurMax NporpaMMUPOBAHUSL.

H3yuenue 6mopoeo sa3vika npocpammupo8aHus.
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NudopManmoHHbIEe TEXHOJIOTHH

Drarnbl KOMIBIOTEPHO-MATEMATHYECKOTO MOICITUPOBAHNUS: TIOCTAHOBKA 3a1a4H, pa3paboTKa MOICIH,
TECTUPOBAHUE MOJICIIU, KOMITBIOTEPHBINA SKCIIEPUMEHT, aHATU3 PE3YyIbTaTOB MOJICIUPOBAHMUS.

Juckperusanus npu MaTEMaTHYECKOM MOJICIUPOBAHUH HETIPEPBIBHBIX MPOIeCCOB. MoaeupoBaHue
IBIDKEeHUs. MoaennpoBaHrue OMOJIOTHUYECKUX CUCTEM.

Maremaruueckre MOJEIN B 3KOHOMUKE. BbIYMCIUTEbHBIE SKCIIEPUMEHTHI C MOJIEIISIMHU.

OO0OpaboTka pe3ynbTaToOB JKCIEpUMEHTa. MeTon HaumMEHbIUX KBaapaToB. OIEHKA YHCIOBBIX
rapamMeTpoB MOJCIHUPYEMBIX OOBEKTOB M IpolleccOB. BoccTaHOBIEHME 3aBUCHUMOCTEH MO pe3ylibTaTam
IKCIICPUMEHTA.

BepostHoctabie monenu. Meroast Monte-Kapno. Mmuranmonnoe moaenupoBanue. CucteMbl
MaccoBOI'0 00CITyKUBaHUS.

Tabmuunble (pensAIMOHHBIC) 0a3bl JaHHBIX. Tabnmuia — mpeicTaBlieHuE CBEICHUH 00 OJHOTHUITHBIX
oonektax. Ilone, 3amuce. Kimrou Tabmunel. Pabora ¢ roToBOi 0a30M HaHHBIX. 3aroiHEHHe 0a3bl JaHHBIX.
ITouck, copTrpoBKa ¥ GUIBTPALIHSI TAHHBIX.

3anpocsl Ha BBIOOPKY JITaHHBIX. 3allpoChl ¢ apaMeTpamu. BorducisieMble Mo B 3alpocax.

MuoroTa0iauuHble 6a3bl JaHHBIX. TUMBI CBsA3ed Mexay Tabnuuamu. Buemnuil kmou. LlenocTHOCTD
0a3bl TaHHBIX. 3aMIPOCHl K MHOTOTA0IMYHBIM 0a3aM TaHHBIX.

OcnosHule npunyunvl Hopmanruzayuu 6az oanusix. Aswik ynpaenenus oannvimu SQL.
Co3zoaHnue npocmuix 3anpocos Ha azvike SQL nHa b160pKy OAHHBIX U3 OOHOU MAOAUYDL.
Hepenayuonnvie 6azvl oannvix. IKcnepmuule Cucmembl

WNuTtepreT-priiokenus. IlonsTue 0 cepBepHON U KIIMEHTCKOM 4acTAX caiTa. TeXHOJIOTHs «KJIUEHT —
cepBep», €€ mocromHcTBa u Hepoctatku. OcHoBHI si3bika HTML u xackamusix Tabmwui ctuneit (CSS).
Cuenapuu Ha si3pike JavaScript. @opmbl Ha BeOCTpaHHULE.

Pa3merenue BeG-caliToB. Ycimyra XocTUHTa. 3arpy3ka (aiioB Ha Cair.

BBox m300pakeHU C MCIOIB30BAaHMEM  PA3JIMYHBIX LUQPPOBBIX YCTPOHUCTB  (LIM(PPOBBIX
¢doTroannapatoB ¥ MUKPOCKOIOB, BUAEOKaMep, CKAaHEPOB U APYrHX yCcTpoHCTB). I'paduueckuii penakrop.
Paspemenne. Kanpuposanue. Mcnpasnenne nepcnektussl. I ncrorpamma. Koppekius ypoBHel, KOppeKIys
nBeta. ObeciBeunBaHue IBETHBIX N300pakeHuil. Perymib. PaboTa ¢ obnactsimu. OUabTphI.

MHorocnoifasle n3o0paxenus. TexcToBble ciou. Macka cios. Kanansl. CoxpaHeHHe BbIIEIEHHON
obnactu. [loaroroBka MUTIOCTpanuii 17151 BeO-CaiiTOB. AHUMUPOBAHHBIE U300PAKCHHUS.

Bekropnas rpaduka. [IpumutuBel. I3Menenue nopsijaka aneMeHToB. BelpaBHUBaHUE, pacripeiesicHHe.
I'pynnupoBka. Kpussle. @opmarsl BEKTOPHBIX PHUCYHKOB. lcmosb3oBaHue KOHTYpoB. Bekropuzanmus
PacTpOBBIX U300PAKECHHIA.

[TpyHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUSA TPEXMEPHBIX Mojenel. CeTounble Moiean. Marepuaisl.
MopenupoBaHie HCTOYHUKOB ocBelieHust. Kamepsl. A autuBHele TexHonoruu (3D-npunrtepst). [lonstue o
BUPTYaJIbHOW PEANIBHOCTH U JOTIOJIHEHHOM peaJbHOCTH.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 HHOPOPMATHUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOUIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW IMO3ZHMIIMEH JTUYHOCTH, CUCTEMOM IEHHOCTHBIX OPHEHTAIMM, TMO3UTHUBHBIX
BHYTPEHHUX YyOE€XKJIEeHUN, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM POCCHIICKOTO OOILecTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTH B MPOLECCe peanu3alii CpeAcTBaMU yueOHOTro
MpeMeTa OCHOBHBIX HalpaBiIeHUM BOCIUTATEILHOM NEATEIbHOCTH.
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1) rPaskIAHCKOr0 BOCTIMTAHMS:

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IIPAB M 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIIKA, COOIIOICHIE
OCHOBOIIOJIArAlOIMX HOPM HMH(pOPMAIMOHHOTO IpaBa M HH(OPMAIMOHHON 0€30I1aCHOCTH; TOTOBHOCTb
HpOTI/IBOCTOﬂTB NACOJIOIrun BKCTpeMI/IE}Ma, HannuoHajIu3Ma, KCGHO(I)O6I/H/I, I[I/ICKpI/IMI/IHaHI/H/I 10 CoOlHMaJIbHBIM,
PENTMIHO3HBIM, PACOBBIM, HALIMOHAJILHBIM IIPU3HAKAM B BUPTYaILHOM NPOCTPAHCTBE;

2) NATPHOTHYECKOT0 BOCTIHTAHHS:

LIECHHOCTHOE OTHOIIGHHE K HCTOPUYECKOMY HACIEIHMIO, JOCTIDKCHHSIM POCCHH B HayKe, HCKYCCTBE,
TEXHOJIOTHSX, TOHMMaHUe 3HAYeHHs HHDOPMATHKH KaK HAYKH B )KH3HH COBPEMEHHOTO OOIECTBA;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO IMOBEJCHHS; CIOCOOHOCTh OIICHUBATH CUTYAIIHIO
Y IPUHUMATh OCO3HAHHBIE PELICHHS], OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
yucie B ceTu MHTEpHeET;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOT'O U TEXHUYECKOT'O0 TBOPUECTBA; CIOCOOHOCTh
BOCIIPMHUMATh  PA3JIM4YHbIE BHUAbl HCKYCCTBAa, B TOM UHCJIE€ OCHOBAaHHOIO HAa HCHOJIb30BAHUU
UH(OPMALIMOHHBIX TEXHOJIOTHUH;

5) pu3nveckoro BOCIUMTAHUSA:

c(OPMHUPOBAHHOCTH 30POBOrO0 M 0Oe30MacHOro o0pasza >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0pOBbIO, B TOM 4Hcle 3a CY€T coOmojeHuss TpeOoBaHMI Oe30macHON SKCIUTyaTalluud CpPEICTB
MH()OPMAMOHHBIX H KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA,

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K aKTUBHOW JEATETLHOCTH TEXHOJOTUYECKOW W COIMAIBHOM HANpaBICHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BBITIOJNHITH TAKyIO JACSITEIBHOCTh, MHTEpeC K chepam
npodeccHoHaNbHOM  NeATEeNbHOCTH, CBSI3aHHBIM ¢ WHGOPMATUKOH, MpPOrpaMMHpPOBAHUEM U
MH(OPMAIIMOHHBIMUA TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JIOCTIDKEHUSX HAayKM HH(POPMATHKUA W HAy4HO-
TEXHHUYECKOT0 Mporpecca, yMeHHe COBEpIIaTh OCO3HAHHBIN BHIOOP OyAyIei mpodeccuu U pearn30BbIBATh
COOCTBEHHBIC JKU3HEHHBIEC IIAHBI, TOTOBHOCTh U CIHOCOOHOCTh K OOpa30BaHUIO M CaMOO0Opa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HH;

7) 3K0OJI0TrMYEeCKOr0 BOCIIMTAHMS:

OCO3HaHUE rI00aJTBFHOTO XapaKTepa dKOJOTUUECKUX MPOOJIeM U MyTe WX pPEeIIeHHs, B TOM YUCTe ¢ yYETOM
BO3MOKHOCTEHN MH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA,

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH,
JTOCTIKEHHSIM HAayYHO-TEXHUYECKOTO IMporpecca M OOIIEeCTBEHHOW MPAKTHUKH, 33 CUET TMOHUMAHHS POJHU
WH(POPMAITMOHHBIX PECYPCOB, MH(POPMAIITMOHHBIX TPOIIECCOB M MHPOPMAIIMOHHBIX TEXHOJIOTUN B YCIOBUSIX
udpoBoit TpaHchOpMAIITU MHOTUX c(hep KU3HU COBPEMEHHOTO OOIIEeCTBA; OCO3HAHUE IIEHHOCTH HAY4YHOI
NEATEIbHOCTH, TOTOBHOCTB OCYLIECTBIIATH POEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTh UHINBUIYAIBHO
Y B rpymne.

9) 3MOLMOHAJIBLHBII MHTEJJIEKT, PEANoaraoiuuil CQOpMUPOBAHHOCTD:

CaMOpETyJINPOBAHNUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEACHME, CIIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIBHBIM HW3MEHEHUSM U
MPOSABIISATH THUOKOCTh, OBITH OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAallMHU, BKJIIOYAIONIEH CTpEMIICHHE K
JNOCTH)KEHHUIO LEIM M YCIEeXy, ONTUMHU3M, HHUIMATUBHOCTh, YMEHHE JI€WCTBOBAaTh, MCXOAS M3 CBOUX
BO3MOXXHOCTEH; 3MMATHUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOIIMOHATBLHOE COCTOSHUE IPYTHX,
VUUTHIBATh €r0 MPH OCYIIECTBICHHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh K COYYBCTBUIO M COIEPEKUBAHUIO,

13



COIIMAIBHBIX HAaBBIKOB, BKIIFOYAIOIIMX CIOCOOHOCTh BBICTpAaMBaTh OTHOIICHUS C JPYTUMHU JIIOJbMH,
3a00TUTBCS, TIPOSIBIIATH HHTEPEC U pazpeniaTh KOHMIUKTHI.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrate nzyuenus: nHGOpMaTUKU Ha YPOBHE CpeAHEro oo1iero oopazoBanus y oOydaromierocs 0yayTt
cOpMUPOBAHBI METANpPEAMETHBIE PE3YyJbTaThl, OTPAKEHHbIC B YHHMBEpPCAJIbHBIX yYEOHBIX NEUCTBUSX, a
MMEHHO — MI03HaBaTeIbHbIe YHUBEpPCAIbHbIC yUeOHbIE  JeHCTBUS, KOMMYHHUKATHBHbBIE
YHHUBEpCcaJbHbIC yueOHbIe NEHCTBUS, PpErysITUBHbIE yHHUBEpCAIbHbIE Yy4eOHbIE JEeHUCTBUSA,
COBMECTHAs JESITENBbHOCTD.

Ilo3HaBaTeIbHbIE YHHUBEPCAJIbHBIC y‘-leﬁl—[l)le neicTBUs ba3oBble Jlornyeckue aeicTBUA:

CaMOCTOATCIIbHO (I)OpMy.]'II/IPOBaTB U  aKTyaJIM3UpOBaAThb HpO6JICMy, pacCMaTpuBaTh eé BCCCTOPOHHE;
YCTaHaBJIMBATb CyHIGCTBeHHbH\/JI IMPU3HAK WX OCHOBAHUA OJid CpaBHCHMA,

Kiaccuukanuu U 00OOIIEHUS; ONMPEACIATh eI JeATEeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH HX
JTOCTHKCHHS; BBISIBJISATH 3aKOHOMEPHOCTH UM IIPOTUBOPEYHS B pAaCCMaTPUBACMBIX SBICHUAIX; pa3padaThiBaTh
IJIaH PeLIeHUs MPOoOJIeMbl ¢ YYETOM aHadn3a UMEIOLIMXCS MaTepuaIbHBIX U HEMaTepPHAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHHMBAaTh COOTBETCTBUE PE3YJIbTAaTOB LEJSAM, OLEHUBATH PUCKU
MOCIIEACTBHUI JAEITETbHOCTH; KOOPIMHUPOBAThH U BBHIMIOJIHATH padOTy B YCIOBUSX PEaTbHOTO, BUPTYaIbHOTO
U KOMOWHHMPOBAHHOTO B3aMMOJICUCTBHS; pa3BHBaTh KPEATHBHOE MBIIUICHUE IMPH PEIICHUU >KU3HCHHBIX
pooIIeM.

ba3oBble ucciaeaoBareibCKue 1ecTBUS.

BJIaJACTh HaABBIKAMHU yqe6H0-HCCHCI[0BaTeHBCKOfI nu HpOCKTHOfI JACATCIIbHOCTH, HaBbIKaMU pa3pemeHI/I${
npo0OsieM, CIOCOOHOCTRI0 U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TOUCKY METOJOB PEIICHHS MPaKTHUECKUX
3a/1a4, TPUMEHEHUIO PA3JIMYHBIX METOJOB MO3HAHUA;, OCYIIECTBIISATH PA3JMYHBIE BUJIBI JESITEIBHOCTU IO
MOJIYYEHUIO0 HOBOTO 3HAHMSI, €T0 MHTEePIIPETAlUU, TPEOOPa30BaHUI0 U TPUMEHEHHUIO B PA3IMUHBIX YUeOHBIX
CUTYaIusiX, B TOM YHCIE TIPU CO3JaHUH YYEOHBIX U COIMAIBHBIX MPOEKTOB; (POPMUPOBATH HAYUHBIN THII
MBIIUICHUS], BIAJAETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMM TOHATUSIMHU M METOAAMH; CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3aJauyd B OOPa30BATENbHOW MAESITETPHOCTH M JKU3HEHHBIX CHUTYaIlUsX;
BBISIBJIATh MPUUYMHHO-CJIE/ICTBEHHBIEC CBSI3U M aKTyaJIU3UPOBATh 3aJ1ayy, BBIJIBUTATh TMIIOTE3Y €€ PEIICHMUS,
HaxOJIUTh apTyMEHTHI JUIsl OKa3aTelIbCTBA CBOUX YTBEPKACHUH, 3a/1aBaTh MApaMeTPhbl U KPUTEPUU PELLICHUS;
aHAIM3UPOBATh TOJIYYEHHBIE B XOJE pELICHUs 3aJaud pe3yNbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, NMPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIOBMSX; JaBaTh OIIEHKY HOBBIM CHUTYalHsM,
OLICHUBATh TPUOOPETEHHBIN OIBIT; OCYIIECTBIIATH I[EICHANIPABICHHBIN MOUCK IEPEHOCA CPENICTB U CIIOCO00B
JeHcTBHS B MPO(ECCHOHATBHYIO Cpely; YMETh MEePEHOCUTh 3HAHUS B MO3HABATENIBHYIO M MPAKTUYECKYIO
001acTH KUZHEEATEILHOCTH; YMETh HHTETPUPOBATH 3HAHMSI M3 PAa3HBIX MPEAMETHBIX 00JIaCTe; BBIIBUTATh
HOBBIC UJICH, TIPeIaraTh OPUTHHATBHBIE TIOJXOIbI M PEIICHHUs, CTABUTH MIPOOJIEMBI U 3a/1a4H, JOMYCKAIOLTUE
aNbTEPHATUBHBIE PELICHUSI.

Padora ¢ unopmanmeii:

BJIa/IETh HABBIKAMH TIOy4eHUSI HH(OpPMAIIK U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISTh
MOUCK, aHaJM3, CHCTEMAaTH3allMI0 W HWHTEpHpeTanuio HHOOPMAIMM Pa3IHYHBIX BHAOB H  (GOpM
NPEJCTAaBICHUS; CO3/aBaTh TEKCTHI B Pa3IMUHBIX (popMaTax ¢ yd4€TOM Ha3HaYeHUS WHPOPMALUU U LIEJIeBOM
ayJAMTOpPUH, BHIOMpAsi ONTUMAIbHYIO (JOpPMY NpeACTaBICHUS U BU3yalIM3allli; OLIEHUBATh JIOCTOBEPHOCTH,
JICTUTUMHOCTDB I/IH(i)OpMaLII/II/I, eé COOTBCTCTBHUEC HpaBOBBIM )41 MOpaJIbHO-BTI/I‘-ICCKI/IM HOpMaM; HUCIIOJIB30BAaThH
Cpe,Z[CTBa I/IH(bOpMaI_[I/IOHHBIX 148 KOMMYHI/IKaI_[I/IOHHBIX TGXHOJIOFI/Iﬁ B pemeHI/m KOTHUTHUBHBIX,
KOMMyHI/IKaTI/IBHBIX nu OpI‘aHI/I3aI_II/IOHHI>IX 3a1a4 C CO6JHOI[CHI/ICM TpGGOBaHI/Iﬁ 3pI‘OHOMI/IKI/I, TCXHUKHAU
0€30IaCHOCTH, TUTHEHBI, PecypcocOepekeHHsl, MPaBOBbIX M STHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON
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0€30MacHOCTH; BIAJETh HaBbIKAMHM pACHO3HaBaHUS M 3alIUTHl  UHGOpManuu, HHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.
KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe el cCTBUS

OO0uenne:
OCYHICCTBJIAATb KOMMYHUKAIIUHU BO BCEX C(l)ean KHN3HU,
pacrno3HaBaTh HeBepOaIbHBIC CPEJCTBA OOIICHUS, TOHUMATh 3HAUYEHUE COIMAIBHBIX 3HAKOB, PACIO3HABAThH
MPENOCHIIKY KOHMIMKTHBIX CUTYalluid ¥ CMATYATh KOH(IUKTHI;
BJIQ/IETh Pa3IMYHBIMHU Crioco0aMu OOILIECHUS U B3aUMOACHCTBUS, apryMEHTUPOBAHHO BECTHU JIUAJIOT, YMETh
CMST4aTh KOH(PJIMKTHBIE CUTYallUK; Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

CoBMecTHas1 1eSITeJILHOCTD:

[IOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMaH/IHON U UHAUBUyaJIbHOM paboThl; BEIOMpATh TEMATUKY U
METO/]Ibl COBMECTHBIX JEHCTBUI C yU4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEM Ka)/10r0 WieHa KOJIEKTHUBA,
IPUHUMATh LIEJIM COBMECTHOM JEeATEJbHOCTH, OPraHMW30BbIBATh U KOOPJAMHUPOBATH JAEUCTBUA IO HX
JOCTH)KEHHUIO: COCTABJISATh IUIaH JACHCTBUH, pacpeAesaTh POJId ¢ y4ETOM MHEHHMH y4acTHHUKOB, OOCYXJaTh
pe3yabTaThl COBMECTHOM paboThI; OLIEHUBATh KA4E€CTBO CBOETO BKJIAJAa M KaKJIOTO y4aCTHHKA KOMaHJbI B
001K pe3yapTaT o pa3paboTaHHBIM KPUTEPHM; IIPEUIaraTh HOBbIE IPOEKThI, OLICHUBATh UJIEU C TIO3ULIUU
HOBU3HBI, OPUIMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH; OCYILIECTBIISATh IO3UTUBHOE CTPATETHYECKOE
MOBEJICHHUE B PA3IIMYHBIX CUTYAIUSIX, IPOSIBIATH TBOPUYECTBO H BOOOpaKEHNE, OBITh MHUIINATHBHBIM.
PeryasituBHble yHUBepcaibHbIe yueOHbIe AelicTBUA CaMoopranu3anms:
CaMOCTOSITENIbHO OCYIIECTBJIATh I03HABATENbHYIO JI€STENBbHOCTh, BBIABIATH MPOOJEMbI, CTaBUTh U
¢dopMynupoBaTh COOCTBEHHbIE 33Ja4l B 0Opa30BaTENIbHOW JEATENBHOCTH M >KU3HEHHBIX CHUTYyallUsX;
CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH peIIeHUs MpoOieMbl ¢ Y4ETOM HMMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH U MMPEANOYTEHUH; AaBaTh OLIEHKY HOBBIM CUTYAalIHsM;
paciupsaTh paMKH Y4eOHOrO MpeaMeTa Ha OCHOBE JIMYHBIX NPEANOYTEHHI; /eraaTb OCO3HAHHBIA BHIOOD,
apryMEeHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTb 3a PEILLICHHUE; OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCcOOCTBOBaTh (DOPMUPOBAHHIO U MPOSBICHHUIO HIMPOKOM SPYAMLUH B Pa3HbIX OOJACTSIX 3HAHUH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KyJIbTYpHBIH YPOBEHb.
CaMOKOHTPOJIb:
JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
Pe3yJIbTaTOB LIEJSIM; BJIaIeTh HABBIKAMH [T03HABATEIbHON pedIieKCHU KaK OCO3HAHUS COBEPIIAEMbIX
JEHCTBUI M MBICIUTEIbHBIX IPOIECCOB, UX PE3YIbTATOB U OCHOBAHUM, HCIIOJIB30BATh MPUEMBI pedIieKCHH
JUISL OLIEHKH CUTYaI[H, BEIOOpa BEPHOTO PEIIEHNUS; OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDh PELICHUS
10 UX CHWIKEHUIO; IPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IIPU AHAIN3E PE3YJIBTATOB EATEIBHOCTH.

IIpunsaTus ceds u Apyrux:

MPUHUMATD ce0sl, MOHUMAs CBOM HEJIOCTATKH U JOCTOMHCTBA; MPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX NPU
aHaJlM3e pe3yJbTaTOB JAESITENbHOCTH; IpHU3HABaTh CBOE MpaBO W MPaBO IPYrMX Ha OIIMOKY; pa3BUBAThH
CIIOCOOHOCTH MOHUMATh MUP C TIO3HIIUHU JIPYTOT0 YeIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

B mpornecce u3ydyenus kypca uHGOpMaTHKH yriayonéHHoro ypoBHsS B 10 kiacce oOyyarommMucs
OyAyT HOCTUTHYTHI CIEIYIOUIHE TMPEAMETHBIC pPEe3yJIbTaThl: BIaJCHUE IPEACTABICHUSIMH O POJIH
UH(OPMAIMY U CBA3aHHBIX C HEW MPOIIECCOB
B IIPUPOJIE, TEXHUKE U 00IIECTBE, HOHATHAMH «HH(POpMaNs», «MHPOPMAIIMOHHBIA MTPOIIECC, «CHCTEMay,
«KOMITOHEHTBI CUCTEMBD», «CHCTEeMHBIN 3()(DeKT», «MHDOPMALMOHHAS CHCTEMay, «CHUCTEMa yIPaBICHUSY;
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BJIQJICHHE MeTOoJaMH Ioucka wuHpopmanuu B cetd HTepHeT, yMeHHE KPUTHUECKH OLICHUBATh
nH(pOpPMaILIKIO, MOYYEHHYIO U3 ceTH VHTepHeT; yMeHHe XapaKkTepu30BaTh OOJIbIINE aHHbIC, IPUBOIUTD
MpUMepbl UCTOYHUKOB HUX IOJYyYEHHUS W HAaNpaBJICHUsS HCIOJIb30BaHUS, yYMEHHE KiIaccuuuupoBarthb
OCHOBHBIE 33/lauyd aHaIM3a JaHHBIX (IIPOrHO3MpPOBaHME, KiIaccu(UKalMs, KiIacTepu3alus, aHaJIN3
OTKJIOHEHHIT ), MOHUMATh MOCIIEIOBATEIBHOCTD PEIICHUS 3a/1a4 aHAJIM3a JaHHbBIX: COOp MEePBUYHBIX JaHHBIX,
OYMCTKA M OIICHKa KadecTBa JAaHHBIX, BBIOOP H/HIM TOCTPOCHHE MOJIENH, NpeoOpa3oBaHUE JaHHBIX,
BHU3yaJIW3alUsl JaHHBIX, UHTEPIPETALNS PE3yIbTaTOB;

MOHMMaHHE OCHOBHBIX MPUHIIMIIOB YCTPOCTBA U ()YHKIIMOHUPOBAHUS COBPEMEHHBIX CTAllMOHAPHBIX
U MOOWJIBHBIX KOMITBIOTEPOB, TCHICHIMHA Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA; BIIQJICHUE HAaBBIKAMHU
paboThI C ONeparOHHBIMU CHCTEMaMH, OCHOBHBIMH BHIaMH IPOTPAMMHOTO OOECICUEHUs IS PeICHUs
y4eOHBIX 3a/la4 MO0 BBIOPAHHOW CrenuaIn3anuy; HAINYUE NPEICTABICHUNH O KOMIBIOTEPHBIX CETAX U UX
pOJIU B COBPEMEHHOM MHpE, O 0a30BBIX MPUHIUIIAX OPTaHU3AIUU U PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceteil, 00 OOIIMX MpUHIUNAX Pa3pabOTKU M (YHKIHMOHUPOBAHUS HWHTEPHET-NIPHIIOKEHUN; MOHUMaHHE
yrpo3 uHGOpMalMOHHONW 0e30MacHOCTH, HCIIOJIIb30BAHUE METOIOB U CPEACTB MPOTUBOACUCTBUS ITHUM
yrpozaMm, coOntoeHue Mep 0e30MacHOCTH, MPEeIOTBPALAIONINX HE3aKOHHOE paclpocTpaHEHHE
MEePCOHANBHBIX JAHHBIX, COONO/IeHNE TPeOOBaHUN TEXHHKH O€30MacHOCTH W TUTHEHBI MpH paboTe ¢
KOMITBIOTEpAaMH U JPYTMMH KOMIIOHEHTaMU IU(POBOTO OKPYKEHHsI, MOHHUMAaHHE IPABOBBIX OCHOB
MCTIOJIb30BAaHUS KOMITBIOTEPHBIX MPOTpaMM, 0a3 TaHHBIX U padOTHl B ceTH MHTEpHET;

MOHMMAaHUE OCHOBHBIX MIPUHLIUIIOB JUCKpETU3aLNU pa3IMyYHbIX BU/JIOB
nHpOpMalUY, YMEHHUE OINpeneisiTbh MHPOPMALMOHHBIA OO0BEM TEKCTOBBIX, I'pa)MUeCKUX U 3BYKOBBIX
JAHHBIX TPU 3a/laHHBIX MapaMeTpax IUCKPETH3alui, YMEHUE ONpPEAEIATh CPEIHIO CKOPOCTh Nepeaadn
JTAaHHBIX, OLICHUBATh U3MEHEHUE BPEMEHU Nepeiayul PU U3MEHEHNH UH(POPMALIMOHHOT0 00bEMA TaHHBIX U
XapaKTepUCTHK KaHaja CBS3M; YMEHUE UCIOIb30BaTh MIPH PELICHUH 33/1a4 CBOMCTBA MO3UIIMOHHON 3aliCH
qlCeJl, AITOPUTMA ITOCTPOESHMSI 3aIlIMCH YUCIIa B IO3UIIMOHHOM CUCTEME CUMCIIEHHUSI C 3aJaHHBIM OCHOBaHHEM
U MTOCTPOEHMSI YHCTIa IO CTPOKE, COepKalllel 3amich ATOr0 YUCIa B MO3UIIMOHHOM CHCTEME CUMCIICHUS C
3aJlaHHBIM OCHOBAaHHEM, YMEHHE BBINOJHATh apu(MeTHyYecKue OIepalryd B MO3MIMOHHBIX CHCTEMax
CUMCJICHMSI; YMEHHE BBINOJIHATH MPEOOpPa30BaHUS JIOTMUECKUX BBIPAKEHUH, MCIOJB3YS 3aKOHBI anreOpbl
JIOTUKH, YMEHUE CTPOUTH JIOTMUECKOE BBIPAKEHUE B JU3BIOHKTHUBHOW W KOHBIOHKTHBHOM HOPMAaJIbHBIX
¢dbopMax 1O 3aAaHHOM TaOIUIE HWCTUHHOCTH, HCCIENOBAaTh O00JIaCTh MCTUHHOCTHU BBICKA3bIBAHUA,
COJIEPIKAIIETO IEPEMEHHBIE, pellaThb HECIIOKHBIE JIOTUYECKHE YpPAaBHEHUS M CHUCTEMBl YpaBHEHHN;
MOHMMaHHe 0a30BBIX AITOPUTMOB OOpaOOTKM UYMCIOBOM M TEKCTOBOM HMH(popManuu (3amuch 4ducen B
MO3UIIMOHHOM CHCTeMEe CUHMCIICHHS, HaX0KJICHUE BCEX MPOCTHIX YMCET B 33JaHHOM JHarna3oHe, 0opadoTka
MHOT'OPa3psIHBIX LIEIBIX YUCEII, aHAJIU3 CUMBOJIBHBIX CTPOK U IPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHHUE ONpEeAEATh CIOKHOCTh M3Y4aeMbIX B Kypce 0a30BBIX aJTOPUTMOB (CYMMHUpPOBAHHME HJIEMEHTOB
MaccHBa, COPTHPOBKA MAacCHBa, MepeOOpHBIE aIrOPUTMbI, JBOMYHBIA MOMCK) W MPUBOAUTH HMPUMEPHI
HECKOJIbKUX QJITOPUTMOB DPA3HOW CIIOKHOCTH I PELICHMs] OJHOM 3aJauM; BJaJE€HUE YHUBEPCAIbHBIM
SA3BIKOM IIPOrpaMMHpOBaHus BbICOKOTO ypoBHs (Python, Java, C++, C#), npencraBieHusiMu 0 0a30BbIX
TUINAX JAHHBIX U CTPYKTYpax NaHHBIX, YMEHHUE HCII0JIb30BAaTh OCHOBHBIE YIPABJIAIONINE KOHCTPYKIUH,
YMEHHUE OCYIIECTBIIATh aHAIN3 MPEIOKEHHON MPOrpaMMBbl: ONPEAEIATh Pe3yIbTaThl paboThl MPOrPaMMBbI
IIpU 3aJaHHBIX MCXOJHBIX JIaHHBIX, ONPENEINATH, NPH KAKUX HCXOJHBIX JAHHBIX BO3MOJKHO IOJY4YEHHE
YKa3aHHBIX Pe3yJbTAaTOB, BBIBIATH JaHHBIE, KOTOPbIE MOT'YT MPUBECTH K OMIMOKE B pabOTe MPOrpaMMBbl,
(bopMynMpOBaTh  MPENIIOKESHHUS [0 YJIYYIIEHUIO @POrpaMMHOIO KOJd; YMEHHE CO3/aBaTb
CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTbl M JIEMOHCTPAlMOHHBIE MAaTepuabl C HCIOIb30BAHUEM
BO3MOXXHOCTEIl COBPEMEHHBIX MPOTPAaMMHBIX CPEJICTB M OOJAuHBIX CEPBHUCOB; YMEHHUE HCIIOJIb30BATh
ANIEKTPOHHBIE TaOIUIIBI [T aHANIW3a, PEACTaBIEeHUSI 1 00paOOTKU JaHHBIX (BKIJIIOYasl BEIYUCICHUE CYMMBI,
CpeIHero apu(MeTHuecKoro, HamOOJbIIEr0 M HAMMEHBIIEro 3HAYEHUl, pelleHHe YypaBHEHHi, BBIOOp
ONITUMAJIFHOTO PELICHNUs, 10A00p JTUHUU TPEHA, PEIIeHUE 3a/1a4 TPOTHO3UPOBAHHUSA).
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B mponecce m3ydenns kypca nHpopMatuku yriayon€HHoro ypoBHs B 11 kjacce oOyuaromumucs OyayT
JOCTHTHYTBI CJICTYIOIINE TPEMETHBIC PE3YJIbTaThl: yMEHUE CTPOUTH HEPABHOMEPHBIE KOJIBI, TOMTYCKAFOIINE
OJTHO3HAYHOE JIEKOJUPOBAHHE COOOIICHUH (MpeHKCHBIE KOMBI), HCIOJIb30BaTh IMPOCTEHIINE KOJIBbI,
KOTOPBIE TIO3BOJIIFOT OOHApY)XMBaTh M WCIPABISATh OMIMOKH TPH Iepegade JaHHBIX, CTPOUTH KO,
00eCreunBaOIINNA HAUMEHBIIYI0 BO3MOXKHYIO CPETHIOI JUIMHY COOOIICHHS MPU HM3BECTHOW 4YacTOTE
CHUMBOJIOB, HOACHATH ITPUHIMIIBI pa6OTbI MMPOCTBIX AJIT'OPHUTMOB CXKATUA HdAHHBIX; YMCHHUC PCIIATh
QITOPUTMHUYECKHE 3329, CBSI3aHHBIC C aHATN30M TpadoB (337291 IMOCTPOSHUS ONTHUMAILHOTO ITyTH MEXITY
BepIIMHAMU Tpada, ONpeAeTIeHNs KOINYECTBA PAa3IUUHBIX ITyTed MEXIy BEpPIIMHAMU OPUEHTHPOBAHHOTO
aIMKINYecKoro rpada), yMEHHUE WCIOIb30BaTh JIEPEBhS NPH aHAIW3€ W TOCTPOSHUU KOJOB W IS
NPEJCTaBICHNUS apUPMETUIECKUX BBIPAKEHUH, IIPH PELICHNUH 33/]]a4 [MOMCKA U COPTUPOBKU, YMEHUE CTPOUTH
JIEPEBO UTPHI M0 33JaHHOMY JITOPUTMY, pa3padaTbiBaTh 1 00OCHOBBIBATH BHIUTPHIIIHYIO CTPATETHIO UIPHI;
YMCHUC paBpa6aTbIBaTB " pCaJIM30BbIBAThL B BUJIC ITPOrpaMm 0a30BbIE AJIrOPUTMBI, YMCHHUC HUCII0JIb30BaTh B
nporpamMmmax AaHHBIC PAa3JIMYHBIX THUIIOB C y‘-IéTOM OFpaHI/ILIeHI/If/'I Ha Jualia3oH X BO3MOXKHBIX 3Ha‘I€HI/Il>'I,
IPUMEHSTh NpPU PELIEHUU 3a1ad CTPYKTYPbl JAaHHBIX (CIHMCKH, CIIOBAapH, CTEKH, OYEPEIU, JIEPEBbBS),
HCII0JIb30BaTh 0a30BEIE ornecpanru CO CTPYKTYpaMH IAaHHBIX, MPUMCHATH CTAHAAPTHBIC U CO6CTB€HHI)I€
nmoamporpaMmsal JJIs 06pa6OTKI/I YHCJIOBBIX JAHHBIX U CMMBOJIBHBIX CTPOK, MCIIOJb30BAaTh IMPU pa3pa60TKe
nporpamMM OMOTMOTEKH MOITPOTPaMM, 3HAThH (D YHKIIMOHATEHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPEJICTB
cpennl pa3pabOTKH, YMEHHUE HCIOJbB30BaTh CPEJACTBA OTIAJIKH IPOTpaMM B Cpele MPOrpaMMHUPOBAHUS,
YMEHHUE JOKYMEHTHPOBaTh IPOrPaMMbl; YMEHHE CO3]aBaTh BeO-CTPAHUIIbl; BIIQJICHUE OCHOBHBIMHU
CBEIICHUSMH 0 0a3ax JIaHHBIX, HX CTPYKTYpPE, CPEACTBAX CO3/IaHus U paOdOThl C HUIMH, YMEHHE HCIIOJIb30BaTh
TabIUYHbIC (PEISAIMOHHBIC) 0a3bl TaHHBIX (COCTABIISITh 3aPOCHl B 0a3aX JaHHBIX, BBIIOJIHATH COPTUPOBKY
U TIOHMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y NaHHBIX) U CIIPABOYHBIE CHCTEMBI;
YMEHHE HCIIOJIb30BaTh KOMIBIOTEPHO-MATEeMAaTUYECKUE MOJIENH JJIs aHaiu3a OOBEKTOB U MPOIECCOB:
dbopMynupoBaTh 1€ MOJETUPOBAHUS, BBHIMIOMHATH AaHAIW3 PE3yJibTaTOB, IMOIYUYEHHBIX B XOJE
MOJIETTUPOBAHUS, OLICHUBATH COOTBETCTBHE MOJICITH MOJIETUPYEMOMY OOBEKTY HIIU MPOIIECCY, TPEACTABISTh
pe3yNbTaThl MOICTUPOBAHUS B HATJISAHOM BUJE; YMEHUE OpraHU30BBIBATH JUYHOE

MH(OPMALIMOHHOE TMPOCTPAHCTBO C HCIOJIB30BAHHUEM pA3JIMYHBIX CPEACTB HU(POBBIX TEXHOJOTHH,
MOHUMAaHHUE BO3MOXKHOCTEH IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, MU(POBBIX 00pa30BaTEIbHBIX
CEpBHUCOB; TMOHMMAaHHE OCHOBHBIX MPHUHIMIIOB PabOThl, BO3MOKHOCTEH M OTpaHUYEHHUs NPUMEHEHUs
TEXHOJIOTUI HMCKYCCTBEHHOTO HHTEJIEKTa B Pa3NUYHBIX O0NACTAX, HAIWYHE MPEACTaBICHUH O Kpyre
pelaeMbIX 3a7a4 MalTUHHOTO O0y4YeHus (pacro3HaBaHus, KIacCU(DUKAIMKA U TPOTHO3UPOBAHUS ) HATUYHE
Mpe/ICTaBICHU 00 WCHONB30BaHUU HH(POPMAIIMOHHBIX TEXHOJIOTHH B PA3IUYHBIX MPOPECCHOHATBHBIX

chepax.
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TEMATHYECKOE IJIAHHPOBAHHUE

10 KJIACC
' Hanmenosanue
Neo pPasienion 1 TeM
n yuebHoro
npeaMeTa

j Pazaen 1. Lndposas rpavorrocts

Komnuecrso

[MporpamMmHoOe cosepratine
Jacos porpa Acp:

OCHOBHBIC BI/1bI ACSTCIBHOCTH 00 Y AKOLIIXCA

1.1.  Komnbrorep -
YHHUBEPCR/IbHOC
YCTPOHCTRO
obpaboTin
JIaHHBIX

-

12, | [Mporpamvaoe
obecneueHue

6 Tpebosanns  1exHusn  OC30MACHOCTH M rHIMeHbl npu padore ¢
KOMITBIOTCPAMH M JPYTHMH KOMITOHCHTAMH LUH(DPOBOIO OKPYACHA,
Mpuaunnel  paloThl  KOMOBIOTEPOB M KOMIITBIOTEPHBIX  CHCTEM,
Apxutextypa  don  Heiimana.  [apmapickas  apXHTEeRTYpa.
ABTOMaTHYECKOE BBITOJIHEHHE IPOTPAMMEI HPOLECCOPOM.
Onepatusuas, nocToAHHas W jodrospemennas  namate, OGmen
JIAHHBIMH C MOMOTIBIO NI
KonTtponneps! BHeMHUX YCTPOICTB.

Mpamoit  gocryn & namsitd,  OCHOBHBIC  TCHACHUMM  PA3BHTHS
KOMITBIOTCPHBIX TCXHOM0IHIT. TTapaLie/ibHbIC BBIMHCICHHS,

Muoronpoueccopibie cuerembl, CynepkoMnpoTepst. Pacrpencnéubie
BBIYUCITHTE/IBHBIC CHCTEMBE H 00paboTia GonbIMX 1anHbiX, Modiibibie
iwipoBkie ycTpoiicTBa W HX poib B KoMMyHukauusx. Berpoennsie
KOMITBIOTEPBL. MUKPOKOHTpoIEpsL, PODOTHANPOBAHHBIC NPOHIBOACTBR

6 [Mporpamvinoe ofecnevenne KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM.

Buast nporpammuoro ofecneuenns u ux HasHauenme. Ocobennoctn
nporpammuoro obecnevenns MoOunbHBIX yerpoiters. [lapanneasnoe
nporpammuposanne.  CucremHoe  mporpammuoe  obecneuenue.
Onepaunonsbie  cucrembl.  Yrunutel,  Jlpaiisepst  yeTpocTs.
FIHCTUIAUHA # ACHHCTULBILIS TIPOIPAMMHOTIO 00CCIICHCH IS,

Maiinopbie cHeTeMbl. TIPHHUMIIBE PA3MEILEHHS W HMEHOBaHNS (aiiiion B
aonroppemennoif namatn, Hlabaonw nans onucanns rpynn daiiion,
Sakonojatenserso Poceniickoit Meepain B ofacTit mporpaMMHoro
obecricuenng.  Jhimiensuposanne nporpanmHoro  obecneueHus H
wippossix  pecypeon. [lponpierapioe n crOGOJHOE APOIPAMMHOE
ofiecrieuenne. Kommepueckoe M HEKOMMEpPYECKOE HCIOIL30BaHHE
nporpammioro obecniedetns i uH(poBLIX pecypcos. OTBETCTBEHHOCTD,
VeTaHaBanBacMan  sakoHomareascrsom  Poceniickoit Meacpaunn 3a
HCNPABOMCPHOC  HCIIOIB30BAHMC  IPOIPAMMHOIO  ODCCICHCHHA |

| WwipoBbIX pecypeon

AHUIMIMPOBATL YCIOBHA HCHONL30BAHNS  KOMIIBIOTEPA M
HAPYIHX AOCTYIHBIX KOMIIOHCHTOB UH(DPOBOIO OKPYAKCHHUR ¢
TOUKH 3peHus  TpeDoBaHWi  TEXHHUKH  OEIONACHOCTH W
miriHensl.  OnuCLIBATE COCTaBHBIC HacTH MW IPHHIMITEL
paboTs KOMIBIOTEPOB, MOOHIBHBIX YCTPOICTR,
KOMITHIOTEPHBIX CHCTEM.

XapakTepniosarh KOMIBIOTEPB! Pa3HBIX nokonenuii. Mekars
8 cern Murteprer wundopmausio o6 0TeUeCTBEHHBIX
CHCUHAIHCTAX, BHECLINX BKIA B PA3BHTHE BHIMHCIHTE/ILHOI
TexHury.  TIpuBOAMTE  HPUMEPbL,  NOUTBCPAIAIOILNC
TCHICHLUMH PA3BHTHA BLIYHCINTEILHON TeXHIKY, TToscHATS
CYIHOCTL  NApaieasusX  Beiyucenenuii.  Ipusoaurs
NpUMEphl 33j[a4, VIS PEIICHHA  KOTOPBIX TNPHMEHSIOTCH
CYIICPKOMIBIOTEPHBIC  TEXHOJOIHH WM TEXHOJIOMHH
pacrpeneaéHnbix BEIYHCICHHH, Xapakrepuiorath
poBOTHINPOBAHHLIC MPOH3BOACTBA, MOOHILHLIE IHDPOBLIE
YCTPOHCTBA H HX POTh B KOMMYHHKALHAX J
Paborary c rpadmveckum uuTepdeiicoM onepaunoHHOI
cucremsl  (OC),  cranwpaprHbiMn o cymeOHLIMI
NPUIOKEHIAMMN, (aiiToBBIMI MEHE TKEPaMHL

CoortHocHTD  BHAB  JHIEHSHH  HA  HCIOJbL30BAHHE
HPOrPAMMHOIO 00ECIICHEHHS U TIOPA/IOK €0 HCNIO/Ib30BaH s
H pacnpoctpaneHus. TTpHBOANTSE HPHMEPBI IIPOIPHETAPHOIO
H CBODOIHOIO HIPOTPAMMHOIO obecnedcHn,
MPEAHATHAYCHHOIO JUIA PEHISHHA OTHHX W TEX XKe 3anay.
Haspisars 0CHOBHBIE NPABOHAPYIICHHA, HMEIONIHE MECTO B
obnacTH MCNONB30BAHHS NPOrPAMMHOIO obecneveHus, M
OTBETCTBEHHOCTH 3a X, TNPEIIYCMOTPEHHYIO
sakoHoatenscToM PO, IpakTieckne paGoTu:

L. MHCTamaumms i AeHHC TS UHS TPOrpaMM
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' 1.3, Kommplotephbie
ceTH

1.4.  Hudopmaunon-
Has
0C3011aCHOCTh

' Utoro no pasneny

s

| TIpHHUMIBL HOCTPOCHHA M ANNAPATHBIC KOMIIOHCHTBI KOMIbBIOTCPHBIX

cereii.

Cerensie nipotokosibl. Ceth MHTEpHET.

Asipecauns 8 cern Mirreprer.

IMportokone crexa TCP/IP.

Cucrema nomennpix nMEn. Pasaeacnne IP-cemn Ha noacetn ¢ noMolbo
macok roacereii. Ceresoe anmuuucTpuposanne. TMosyucHue JaHHbiX 0
CCTEBBIX HACTPOIKAX KoMIbIoTepa, TIpoBepKa HAIHYMA CBAZH € YIIOM
cern, OnpeencHme MapiupyTa JABHAKCHNS NAKCTOB.

Bkt gesrensHoet B cern Hutepuer,

Cepaucel Mutephera.

["eomndpopMatHonnbie cHeTeMbl. ['eooKaHOINILIE CePBICH PeTLIOTO
BPEMEHH (HANpHMep, JoKauus MOSHIBHLIX TenedoHos, onpejeicHie
3ArpyAeHHOCTH aBTOMarHcTpanci), Hurepher-toprosiisa,
OpOHHPOBAHKE DHICTOB H FOCTHHHLL

[ocynapeTBennbie MEeKTPOHKLIC cepBiickl # yenyri. Connanbape ceTi
— OPraHu3alHus KOUICKTHBHOTO B3aMMOJICHCTBHA M 00MEHA JMaHHBIMIL
Ceresoit FTHKCT: NPaBHIa NOBCACH A B KnOepnpocpatcrse, ITpodacsa
NOUTHHHOCTH 1101y YeHHOIT HHpopMaim. OTKPLITHIC 00pazoBATEIbHBIC
pecypent

TEXHOICHHBIC H IKOHOMHYECKHE YIPO3bL, CBABHHBIE ¢ HCTIONIB0BAHHEM
HHPOPMALHOHHO-KOMMYHHKAIHOHHLIX Texnonorii. Odmme npodiess
Jaumrel uudopMaui 1 nHpopMaunontoii dezonacHocTn, Cpeacrsa
JaUHTE HEGOPMALH B KOMILIOTEPAX, KOMIBIOTEPHBIX CCTAX M

ABTOMATHIHPOBAHHBLIX  HHOOPMAUMOHNLIX  CHCTeMax. IIpasosoe
ofecnieuenne  nnbopmamyonnoii  GezonmacHocTH.  DNeKTpoHHAR
undpoBag  NOANHCh,  CCPTHRHUMPOBAHHBIE CailThi M JOKYMCHTBL
Mpenorspanienne

HCCAHKUHOHHPOBAHHOIO  J0CTVIA K JIHYHOH  KOH(HACHUHAIBHOI
HHPOPMALHHK, XPAHALICHCA HA HCPCOHATLHOM KOMIbBIOTEPE, MOOHILHBIX
YCTpoiieTBax.  BpeaoHOoCHOE 1porpaMMHOC ODCCIICHCHHE H CIOCODbI
OopeObl ¢ HItM, AHTHBHPYCHBIC nporpaMmbl, Oprasu3aums IH4YHOro
apxuea wndopmannn. Pesepsnoe konmpomanue. [laponknas 3awmta
apxuea.

HIndposanne anHbix. CHMMETPHYHBIC H HECHMMETPHUHLIE MIH(PEI.
HIudper npocToit 3aMeHbl,

HIndp Lesapa. Hndp Binkenepa.

| Azropuv mmdposanns RSA. Creranorpadus

[TOACHATS TIPHHLMITLL TTOCTPOCHHA KOMIIBIOTCPHBIX CCTCH.
BoismiaaTh 00Wee i paziHiis B OPraHn3aimH JOKATbHBIX 1t
I0DANLHBIX KOMITBIOTEPHBIX ceTeil, [TpHBOIHTL npHMeph!
npotoxonon cteka TCP/IP ¢ onpenenéannivu dynkimami.
Henonssosate Macku nojcereii g pasonenus [P-cern va
nojaceri.  ITpumensts nporpammuoe obecneucHue s
nposepkn paborocnocodbrocty ceri, IMpaktuieckie pabors::
1. CeTeBoe aqMHHHCTPHPOBAHNE

XapakTepuiorarh CYLWHOCTL HOHATHI «unq)o[cmauuonmm1
0e30MaCHOCTEY, «IANHTA HADOPMALHI.

DopMYIHPOBATE  OCHOBHBIC NPaBHia  HHPOPMALHOHHOI
0e30nacHoCT.  AHAAHIHPOBATE 3AKOHOIATEILHYIO Daly,
Kacalouryrocs HrdopMalHontoil GelonacHocTH.

[Tpunmensats cpeacTsa 3amuThl HHGOpMaHE: GpanIMayIPEL
AHTHBHPYCHBIC NPOrpaMMsl, HapoIHpOBAHHE "
apxusuposatue, wndposarne. Ipelorspaars
HCCAHKUMOHHPOBAH HbI 1OCTY I K JHYHON
kKoH(HIeHIMLIbHON  nadopMauMy,  Xpansuleiics  Ha
HCPCOHAIBHOM KOMIBIOTCPE, MOOHIBHBIX YCTPOHCTBAX.
IMpakTH4eckHe paboTsl:

1. AHTHBHPYCHBIE TPOIPAMMBL.

2, HIndposanne ranabix
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| Pazzen 2. TeopeTHUCCKHE 0CHOBBI HHDOPMATHKH

2

[Mpeacrasiaenne
nHopMan B
KOMITbIOTEpE

19

| Hudopmaunsa, gannsie o sHadns.  Hudopmaunonneie npoueccs 8|

NPHPOE, TEXHUKE it 0D1wecTBe. HelpephiBHbIC M JIMCKPETHDIC BEAHYHHEI
u  curdanel.  Heobxonumocts  nuckperwsanmn  mHbOpMarim,
Npe/IHA3HAYCHHOM 118 XpaHenns, nepetaun u obpadorkn B undposbix
CHCTCMAX.

JIBOHYHOE KOIHPOBAHHE,

PasnoMepusie n HepasHOMEpHBIe Kobl. Jlekomiposanne coodIieHiii,
JANHCAHHBIX € NOMOIMILIO HepasHOMepHBIX Ko7ioB. Yenosne dano.
[TocTpoenne 0HO3HAYHO JICKOJHPYEMBLIX KOJOB C MOMOMIBIO JepeRad.
I'padh AnA. Mapkora. Ejpimmnen iismepenns KoJIn4ecTra Hudopmaliim.
AzpaBHTHBIH MTOX0J1 K OLEHKE KOJIHYecTsa HHDOPMALIH.

Cucrempr cuncienns. PassépHyTas 3anuch HeIbIX B IPOOHLIX “MHCEn B
NO3MUHONHHOM cucteme cuucneHnd. CBoicrBa NOIMUHOHHON ZaNHCH
YHC/A: KONHYCCTBO UH(P B 3aMHCH, NPH3HAK JACAHMOCTH HHCAR Ha
OCHOBAHHE CHCTEMBI CHHCIICHHA. AJITOPHTM TIEPEBOA LIEAOIO HYHEIa 13
P-Hunoii cHcTeMbl CUHCICHHA B JIECATHUHYIO. AJIFOPHTM Iepenojia
KOHEHHON P-i4HOIT Apodit B JACCATHYHYIO, AJITOPHTM IEPEBOIA LS00
YHCIIA W3 JECATHYHOI cHcTeMsl cuncienns B P-iunvio, Tlepepon
KOHEUHOH JlecaTHuHOil Apobn B P-nunyio. JlBonunas, BocbMepHYHAR 1
IIECTHAUATCPHYHAS CHCTEMBI CHHC/ICHHS, CBS3b  MEAILY HHMH.
ApuMerniueckie onepauns B IOSHUHOHHBIX CHCTEMAX CHHCACHHA.
Tponunas ypaBHOBCHICHHAA CHCTeMa cuicaeHus. J{Bonvno-iecatianas
CHCTEMa CUHCIICHHA.

Kozaunposaune rexcros. Koauposka ASCIL Ozuo00aiitHbie KOAHPOBKH,
Crangapr UNICODE.
Koanpoeka  UTF-8,
TEKCTOBBIX COODIIEeHHiL.
Konupopanue nsobpaxennii. Ouenka wnndopmamnonHoro odwnéma
rpaiYecKHX  IAHHBIX  TIPH  3AaJanuBIX  paspemienun o raybnne
KojupoBanus neera. llserossie monenn. BektopHoe koampopanmne.
Gopumatt rpadmuecknx dainos. Tpéxsmephas rpaduxa.

OpakraibHas rpadnka. Koauposanne 3BYKA. Ouenxa
HHpOpMALHOHHOTO 00BEMA 3BYKOBBIX JAHHBIX (IPH RIAAHHBIX HACTOTC
AMCKPETH3ALHN W PA3PALHOCTH KOIHPOBAHHA

Onpejenenne  MHpOpMALHOHHOTO  00BEMA

[ToscHATH CYIHOCTD NOHSTI

«HHQOPMALNSY, WIIHHBICH, «3Hauua», Pewars 3a1aun Ha
I3MepeHHe HHOO PMALH, 33KIH0YCHHOI B TCKCTE, C NMO3HIHK
WiaBHTHOIO  NOAXoda (B HPEANOJIOMKCHHH O  paBHOl
BCPOATHOCTH NOABICHHA CHMBOIOB B TCKCTC).

TTOACHATH HEOOXOAHMMOCTE M CYILHOCTh IHCKPETHIALHY PH
XpaHenuu, nepenade v oOpadoTKe JAHNBIX C [NOMOIUILIO
KOMIIBIOTEPOB.

[lpuBoaNTh TNPHMEPH! PABHOMEPHBIX H HEPABHOMEPHBIX
konoe. Koauposath n  jekopiposats  coolluenus ¢
HCTIONB30BAHIEM PABHOMEPHBIX H HCPABHOMEPHLIX KOJIOB.
Crponts npedukctsie koipl. Kraceudmmposars cHeTeMbi
CHUCIICHMSL

BbINonauaTh CPasHCHAE HHCE, 3AMHCAHHBIX B IBOHYHOI,
BOCBMEPHYHOTN W IIECTHALLATEPHYHOIN CHCTEMAX CHHCIICHHA.
OcymecTmiaTe  Nepesojl  4YHCel  MEeWJIy  JIBOHYHOH,
BOCBMEPHYHON W IMCCTHANUATEPHYHON  cHeTeMamu
caneaens,

BuInonnars crokeHnue W BEIMHTAHHE YiCeN, 3aMHCaiHLX B
JIBOHYHOH, BOCBMEPHYHOI I IIeCTHAIIATEPHYHOIT CHCTEMax
CHHCIICHMS,

OcymecTsagaTe  KoJQHPOBaHHE TeKCToBoN HHbOpMauun ¢
TOMOLIBIO KOMPOBOMHBIX TabnuiL.
Onpeaenats  nHQOPMALHOHHDLIT
COODIUCHNIT B PATHBIX KOAMPOBKAX,
Boiqucnate  pamep  UBCTOBOH  MANHTPLL 110 IHAYCHHIO
Ontopoit  ybnubl  1BeTA. Onpenenars  pasmeph
rpadmyeckix  GailloB NpH  MIBECTHBIX Pa3peIICHHH |
ryonne KOAHPOBATIHA useta. Buivneasms
undopmanHonneii  00néM  GpoBoii  3BYKO3ANHCH 1O
4ACTOTE JHCKPETH3AUNH, TIYOHHEe KOJTHPOBAHHA H BPEMEHH
3AMTHCH.

IMpakmueckue padorsl:

1. JIHCKPeTH3ALHA IpadHYecKoil HHPOPMALHH,

2, JIHCKpeTHILHA 3BYKOBOIT Hidopmaiiy

00BEM TEKCTOBBIX

rJ

OcHoebl airedpbt
JOTHKH

14

Aarebpa ornkH, MousTHe BoickaspBanis. BrickalpiBaTe/bHbie (OpMBI
(npeankater). Kpantopel cyniectrosanns 1 Beeobmuocti. Jlornveckue
onepanuy, Tadbnnupt HCTHHHOCTH. JTOMHHECKHE BbIDAKCHMA.
Jlornyeckne ToxecTsa,

TIPHBOINTE  IIPUMEPS]  WIEMEHTAPHSIX M COCTABHBIX
BLICKAIBIBATHIT.

Pasnuyars BHICKA3BIBAHMA H NPCAHKATBL YCTAHABIHBATL
CBATL MCAJLY anredpoil JIOTHKH W TeopHeli MHOKECTS.

Briunciats IHAYCHHA JOTHYCCKHX aupmxelmii C
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2.3, Komnerotephas
apudinerika

— -4

| MpeacTasaeniie HEnbiX YHCEN B NaMATH KoMnbsloTepa. OrpanHieHHOCTS

JloKa3aTeNbCTBO  JOIHMCCKHX  TOAICCTE € NOMOIUBLIO  Tadanu
HCTHHHOCTH, JIOrHYECKHE ONEPALHH i ONEPALi Hal MHOKECTBAMH,
3akoHbI AATeOPLI TIOTHKH, DKBHBAICHTHBIC TPEOOPATOBAHHA JIOTHYSCKHX
Buipazkenwii.  Jlormueckne  ypaBHEHHA W CHCTEMBI  YpaBHEHHIT,
Jlorngeckne  yHEKIHB.  3aBHCHMOCTE  KOIHYECTBA  BO3MOXKHBIX
NOrHYECKHX (DYHKUMIT OT KOIHYCCTBA aPIryMCHTOB,

TToNHBIC CHCTEMBE JIONHHCCKHX (PYHKLMIL.

Kanonnueckue  Qopabl  nornyeckux  soipameHiil.  CosepiuicHHbIe
JANSBEOHKTHBHBIC H KOHBKOHKIHBHBIC HOPMAIIbHBIC (DOPMbL, QJIIOPHTMBI
HX TOCTPOCHHA 110 TaONMUE MCTHHHOCTH. JIOIHYCCKHE NICMCHTHI B
cocTape komnbroTepa, Tpurrep, Cymmatop.

Muoropaspaimbiii - cymmatop.  [locTpoenne ¢xeM Ha  JIOTHYECKHX
VIEMEHTAX 110 3QIaHHOMY  JIOTHYECKOMY  BRIpakeHuio. 3anuck
JOTHYECKOr0  BBIPAKeHHA MO Jormveckoil cxeme. Mukpocxemsl w
TEXHOI0IHS HX POH3BOACTBA

AMANA30Ha  MHCEN  OPH OIPAHMMEHMH  KOAMYECTBA  Paspsjios.
Mepenonnenue paspaaHoil cerku. Be33sHAROBBIC H 3HAKOBBIC NAHHBIC,
3nakopbiii OM1. JIBOWYHBIH JONOJNHUTEIABHEIT KOI OTPHUATEILHBIX
yHcen.

MoGuroseie noruyeckue onepaunn. JTorndeckuit, apudgmernyecknii n
wikgeckHit capirin. Lndposanne ¢ nomMoubio nodHTOBOI onepaimm
wnckmouatoniee HJ1H».

IMpencrasieHue BENIECTBEHHBIX YHCEN B MAMATH  KOMIBIOTEpA.
3Haualas 4acTb U NOPAIOK uncaa. J{Hanason 3HaUCHHI BEMICCTBCHHBIX
qucest, TMpodiembl XpaHCHMS BCLLECTBCHHBIX “HCCH, CBABAHHBIC C
OIPAHMYCHUEM  KO/IHYCCTBA  pazpsios,  Beinosxeaue onepawtii ¢
BELICCTBCHHBIMI MHCIIAMH, HAKOILICHHE OINOOK I1PH BBIMHCICHUIX

JOrHHCCKHMH  ONCPauHaMi  KOHBIOHKLUHH, JAH3BIOHKUNH,

HHBEPCHH, HMIUTHKALIMH, YFKBHBAICHLNH,
[posoanTs anamns tadmmn serurnoctd, CTponTs Tabaum
HCTHHHOCTH  JIOFHYeCKHX  Bipamenuii.  OcyuiecTeasTs
JKBHUBAIICHTHLIC NPeobpasOBaHHA NOMHYECKHX BRIPAKCHHIT C
HCHIOIB30BAHIEM 3KOHOB anredphl J10I MK,

Ocymecrsis s HOCTPOCHHE  I0I'HYCCKOI0  BBIPRKCHHA ¢
JaHHOH TabIHueH HCTHHHOCTH W €ro YIIPOLUEHHE,

Pewars npoctbic JIOPHMCCKHE  YPABHEHHS M CHCTCMbI
YPABHEH L. XapakTepu3oBaTh  JIOIHYCCKHE  NICMCHTBI
KOMITBIOTEPA,

[TosicHaTs YCTPOICTRO CyMMaTopa it TpHITepa.

3aImCLIBATE JIOTHYECKOE BRIPAKEHHE 110 JIOTHYCCKOH cXeme,
CTponTh CXeMBbI Ha JIOHYECKHX IEMEHTAX 10 33/aHHOMY
aorieckoMy  Beipasennto.  Tpaxtuueckue  paborer: 1.
IMoctpoenne n anann3 TabnHll MCTHHHOCTH B TAOIHYHOM

Jponeccope . —

[Moayuars  BHyTpeHHee  NpEACTaBICHHE — UEALIX M
BCHICCTBCHHBIX MHCE B NaMATH KOMNbIOTEPaA: ONPLIesTh
110 BHYTPCHHCMY KOY 3HAYCHHC 4uCaa, XapakTepH3oBaTh
DE3IHAKOBBIC H JHAKOBBIC IAHABIC.

[ToacHaTh  MOPAJIOK  BLITIOHCHHA  aPH(OMETHYCCKHX
onepauMii ¢ UCABIMH M BCWCCTBCHHBIMH  YHCIAMH B
npoueccope,

[IprmensTs noGHTORLIE IOrHYSCKHE OTNIepaliHH.,
XapakTepuiosarh NpeCTARNCHHE H XPAHEHHE B NaMATH
KOMIIBIOTEPA BEUICCTBOHHBIX THCEIL,

TMOoSCHATH HPHMHHBI HAKOILICHHSA O1HOOK NP BRIMHCICHHAX
€ BCLLCCTBCHHBIMK Hucaami. TTpakacckue padoTsl:

1. Hiyuenue nopa3paaHoro MallHHHOFO 1PEICTAaBICHNA
LC/BIX W BCLUCCTBCHHbBIX HHCE

| Uroro no pazaeny

40

Pasznen 3. Anropuramsl H IPOrpaMMHPOBAHHE

4

3:1. Beenenne B

nporpamMMiposa-
HHe

16

| Onpejienenne

BOIMOKHLIX  Pe3yibTatoR  paboTel  pOpocTeimmux
WITOPHTMOB  YIIPARICHHA  MCHONHHTEIAMH M BBIYHCIHTEILHBIX
anropuTMon. OnpeieIeHne HCXOBIX JAHHEIX, [PH KOTOPBIX LITOPHTM
MOMET JIaTh TPeOyeMBlil pe3ynbTaT.

Irans PCIICHHS 34/1a% HA KOMIIBIOTCPE.

HHCTpyMEHTIbHBIC CpeicTBa: TpaHCIATOp,
npoduanposmK. KoMIumuis u HHTEPIpeTraums nporpamm,

OTNAAMHK,

| BupryansHbie ManiHs,

Briscuars pesyabtar paboTel anropHTMa U8 HCHOIHHTERS
1IPH JAMARHBIX HCXOIHBIX JRHHBIX, ONPEACIATE BOIMOAKHBIC
HCXOJUHBIC JIANHBIC JUTA H3BECTHOTO pesyiabTata. [1puBoanTh
MPHMEPLI  AITOPHTMOB, COACPIKAILNX [OCACI0BATEIbHEIC,
BETBAWIMECH M UHMKJIHYCCKHC CTPYKTYPbl. AHUINHPOBATH
UMKIHYCCKHE WITOPHTMBI U18 HenoiHuTens. Bouiensrs
ATANb PCUICHHA 30241 HA KOMIBIOTEPE,

21
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| Muterpuposannas cpesa paspaborkn. MeToasl OTAQAKH [IPOIPamMM.

Henoab3osanne  TpaceHpoBoqubiX  Tadann.  Omiaiodssii  BeIBO,
Ionrarosoe sbinosmenne nporpammsl. Toukn octanosa, [IpocmoTp
IHAYCHHIT TIEPEMEHHBIX,

Sswik nporpammuposanns (Python, Java, C++, C#). Tunur nanHbix:
UCIOUNC/ICHHbBIE,  BEIMECTBEHHBIC,  CHMBOJIBHBIC,  JIOI'MHCCKHE.
Bersinenus.

Caosknbie veaoBus, LKL ¢ YCI0BHEM.

LIMKAbE 110 NICPEMEHHOI.

B3auMO3aMCHACMOCTD PAIMHHBIX BHAOB UNKA0B. HHBAPHAHT uUMKiA,
Cocrapiedme UHKAZ € MCITONbIOBAHHEM  3apaHee  ONPEAeIEHHOIO
HHBapHanTa uuKaa. JlokyMenTHPOBAHHE POrpaMMm.

Hcnonpiosanue kommentapies, [ToroTtoska onucanis NporpamMMser i
HHCTPYKUHH U188 1I0/1530BaTeI8. Aropiutasl o0paboTki HaTypaIbHBIX
MHCC/LL 3ANHCAHHBIX B NO3HUHOHHBIX CHCTEMAX CUHCACHUA: pasOHcHHe
3aNmHCH  YHCIA  HA  OT/eAbHBIC UH(PBL, HAXOKIECHHE CYMMBI H
NpOM3BEIeHus UH(P. HAXOAKICHHE MAKCHMAIBHON (MHHHMAILHOIN)
wipbl. HaxomacHne BCeX NPOCTBIX HHCEH B 3AAHHOM HATIA30HC.
MpeacTawicHne quena B BuAC HADOPE  NPOCTHIX  COMHOKHTECICH.
AZTropuTM OBICTPOTO BOIBEJICHNHA B CTENCHE.

O6pabotka panmwix, Xpansupexes 8 daiinax. TekcToBbie W IBOHYHbIE
taitzs. Daiinossie nepeMentbie (Gaitiossie yxazarenn). Urenne u3
(aita, 3anuck B daiin

[TOACHATL CYIIHOCTD BBUIGICHHBIX 3Tanos.  Omaawnsarh
MPOrPaMMbl € MIOMOLIBIO  TPACCHPOBOYHBIX Tabaml M ¢

HCTIONLIOBAHNEM  BOIMOKHOCTEH
HIPOT PAMMHPOBAHAS. Cocranisms

TPOrpaMMy.
PaspabareBatn "

PCAIH30BLIBATD

0TI YHKA Cpelibl
JIOKYMCHTAIHIO  Ha

Ha SI3BIKE

HPOI PAMMHPOBAHHA LITOPHTMbL 00pabOTKH LECIBIX “HCCH, B

TOM  4HCne  nepebopHbl

HporpaMmbl Ui o0paboTKn  JaHHBIX,

¢ AIrOPHTMBL.

TeKCTOBBIX (paiinax. MpakTHyeckie paboT:
1. Boutenenne w oGpabotka wip uenoro yuena B
PATINYNLIX  CHCTEMAX CYMCACHMSA C  HCIOIL30BAHHEM
onepaiiii HeJ0YHCICHHOH apH]MeTHK.
2, Pemenne 3agau meronon nepebopa. 3. O6paborka
JAHHBIX, Xpansumxcs B daitaax

PazpabarbiBath

XPaHALMXCH B

}

33

Benomorarens-
HLIC ANTOPHTMBI

YuceHnsie
METO1bl

Pazdnenne 3agaun wa nomagagn. [Moamporpammbl (npouesypsi
dynxipin).  Pexypensa,  Pexypeupnsie  obnextsi  (pakransi),
Pexypcisnbie npoueypst 1 (iyHKIHH.

Hcnonssosanue creka VIS OPraHisalud  PeKyPCHBHBIX  BbI30BOB.
Henonb3osanne cranaaprHoil GUOIHOTCKH H3bIKa [IPOIPAMMHPOBAHHS,
MonkaoueHHe OHOIHOTEK TI0IPOIPAMM CTOPOHHHX

npoussoanTeneit. Moaynbeblil HPHELMN NOCTPOSHHSA TIPOT PANAL

| Uncrennpie metonnl. Tounoe n npHOmMDKEHHOE pelISHHS 3aadi.

UnCieHHBIC METObl PEICHHS YPAaBHCHMUIT: METoi nepebopa, Meroj
NOOBHHHOTO encHus, TTpHOIGKEHHOC BIMHCICHHC JUIMH KPHBBIX.
BbiuneaeHHe IUI0MAeii PHIYD ¢ NOMOLLBIO YHEICHHBIX MCTOI0B (METOx

Pasdupare 3axa9y Ha nomsagadn. ODOpMIATE JOFHYECKH
HEI0CTHBIE WK NOBTOPSIONIIECA (hparMenTsl NPOrPaMmel B
suae nojnporpamy. [TosCHATL CYIMHOCTB PEKYPCHBHOIO
AITOPHTMA. Haxoauts  pexypcHBHBIC
okpyaalomem  mupe.  Onpenenars  pesyiasrar  paborn

IIPOCTOr0  PEKYPCHBHOIO

CTaHIAPTHbIC onbnnorexn

HPOF PAMMHPOBAHKS,

aJIropHIma,

OHOIHOTCKH

o0beKTol B

Hcnonb3oBatb

oAporpaMm A3bIKA

CTOPOHHHX

npoussomTeneh, TIPHMEHATE MOAYABHBET NPHHLAN PY
paipaboTke nporpamm. Ipakriaeckne paboThl:

| Hcnonsiosanne

MOJTTPOTpaMm

OHGIHOTEKN A3BIKA MPOIPAMMHPOBAHHS.
2. PaspaGorka noamporpamm.
3 PexypcHBHBIC NOIPOTPAMMBL

4. Moy 1bHBII IPHELIIT IOCTPOCHHS NPOrpaMm

CTAHIApPTHOH

1

[Toscrars TTPHHIHIIBLI pﬂGOTbI YHCJICHHBIX MCTOJIOB, PaASHIIIY

MCHJLY  TOUHBIM "
BbIYHCIMTCAbHBIX 3aa%,

HPHONNAEHHBIM

PCHICHIAMH
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| IPAMOYTO/IBHHKOB, MCTO L Tpaneiuii). TTonck MakcHMyma (MHHIMYMa)

DYHKLI OAHON ITEPEMEHHOI METOLOM MMOJIOBHHHOTO AC/ICH A

PaspabartsBars M OTIWLKHBATE [IPOIPAMMbL, pcanmyloumc‘
YUCHICHHBIC MCTOABI PELICHHA YpasHeHHil, npHOanxéHnoe
BBIYHCIICHNE JUTHH KPHBBIX

o o ei Guryp, mouck MakcHMyma

(MuHIMYMa) yHKIH oaHoil nepeMennoit. [Tpaktiueckne
paborbi:

1. YHCACHHOE PCLICHHC YPaBHCHHIT.

2, TMpHOAAEHHOE  BBIMHCICHHE [UIMH  KPHBBIX M
nomasei puryp.

3. TToHCK MakcHMyMa (MHHUMYMA) DYHKLHH ‘

AJrOpHIMbI
oOpaboTku
CHMBOJILHBIX
JIAHHBIX

| O0paboTka  CHMBOJIBHBIX  JAHHBIX.

Berpoennbie  yHsumn  s3bika
NPOIPAMMHPOBAHAA WIA 0OPabOTKH CHMBOJIBHBIX CTPOK. AJITOPHTMbI
obpaboTKH  CHMBOJIBHBIX CTPOK: TOICYHET KONHYECTRBA  NOABICHIIT
CHMRBONA B CTpOKe, paidHeHie CTPOKH Ha CJI0BA [0 NPodenbibiM
CHMBOJIAM, IIOHCK MOJICTPOKH BHYTPH JIaHHOil CTPOKH, 3ameHa
HAIICHHO TIOICTPOKH HA APYTIyi cTpoky. I'eHepauns Bcex cios B
HEKOTOPOM wihaBHTC, YIOBICTBOPAIOWMX 34JAHHBIM O PAHHYCHHAM.
INpeoGpasoBanne YHCIA B CHMBOJIBHYHO CTPOKY H 00paTHo

35 AJIropHTMBI
obpaboTky

MACCHBOB

10

Maccusbl 1 nocaeosatenbHoCTI Yneert. Beuuciaenne obobwénnbix
XAPAKTCPHCTHE MMCMCHTOB MaccHBsa Wi HHCJIOBOT
NOC/IC0BATENBHOCTH (cymmBl, IIPOH3IBEICHNA, CpeaHero
apHPMETHHECKOTO, MHHHMANBHOTO H  MAKCHMATLHOID  MIEMEHTOB,
KOJIHYECTBA WIEMEHTOB, Y/IOBJICTBOPAIONMX 3aaHHOMY  YCIOBHIO).
Jlunedsbii noOMHCK 3ajaHHOTO 3nadenns B Macchse. Copriposka
oaHomepHoro  maccusa.  Ilpocthie  MeToanl  COPTHPOBKH  (MeTOn
ny3pipbka, Merol Beibopa, copruposka seraskamu).  Copruposka
causnnen.  Boictpas copruposka maccusa (anmropurm QuickSort),
JIBOMUHBII NOHCK B OTCOPTHPOBAHHOM MAacCHBE. [IBYMCPHBIC MaCCHBbI
(MaTpHLUbl ), AJTOPHTMBL 00padOTKH ABYMCPHBIX MACCHBOB: 3a1I0JIHCHHE
JIBYMEPHOTO  YHC/IOBOTO  MACCHBA 110 FANAHHLIM TIPABHIAM, MOHCK
WIEMEHTA B JIBYMEPIOM MACCHBE, BLIYHC/ICHHE MAKCHMYMA (MHIHMYMA)
H CYMMBLI MIEMCHTOB JIBYMCPHOIO MAcCHBA, NEPeCTAHOBKA CTPOK M
cTonduoB aByMepHoro Mmaccusa. PaspaGorTka nporpams uis peiieHus
NPOCTBIX 30/4% AHAIN3A JaHHBIX (OUHCTKA JaHHBIX. KiaccH(UKaLms,
AHATH3 OTKJIOHEHHIT)

Henonsiosats BCTPOCHHBIC (hyHKUHH A3biKa
HPOrPAMMHPOBAHMA U1 0DpaloTKH CHMBOJALHBIX CTPOK.
PazpaGaTeiBaTh W OTIAKHBATL NPOTPAMMBL PEATHIVIOIINEG
THIOBLIE AITOPHTML! 00paloTKH CHMBOIBHBIX JAHHLIX Ha
BeiOpaHHOM s3pike nporpammuposanns. [IpeoSpasossiBaTh
UHCIA B CHMBOIIBHYIO CTPOKY n obpartno. Ilpaxtuueckme
padoTsi:

|. IMocumBonshas obpaborka ctpok. 2. ObpabGoTka CTpoOK ¢
nenonb3osanieM GyHKUNi cranaaprHoi Gubanorexn a3bika
IPOF PAMMHPOBAHHA,

3, Tenepauns BCEX C0B, YAOBACTBOPAIOIMX 3NAHHOMY
YCTIOBHIO ‘
TTPHBOIHTE HPHMEPSI OTHOMEPHBIX H JIBYMEPHBIX MACCHBOB.
TTpUBOANTE  NPHMEPbI 32084 U3 NOBCCAHCBHON  AH3HH,
NPEANOIArAOIX HCNONB30BAHNE MACCHBOB,
PazpabatuiBaTh ¥ OTIQKHBATL TPOrPAMMBL, PEATHIVIONIHE
THIOBLIC ANTOPHTMEI 00PaBOTKH OJTHOMEPHLIX H JIBYMEPHBIX
MACCHBOB, Ha BHIOPAHHOM S3BIKE INPOrPAMMHPOBAHHA.
PaspabarsiBath NporpaMMbl I8 PEIICHHS TIPOCTBIX 3414
ananmsa fanabiX. ITpaktuyeckie padorsi:

1. 3anosHeHne MaceHsa,

2. Boraucacnne 0000 EHHBIX XAPAKTCPHCTHE MACCHBA
(mc0B0il noceroBaTeIbHOCTH), 3. TTOHCK MHHHMAIBHOTO
(MaKCHMAJIBHOTO) YTEMEHTA B UHCIOBOM MACCHBE,
JInneitnulii MoHCK 3a1anHoro 3Ha4eHnd B MaccHee,
ITpocThie METO/IBI COPTHPOBKH MACCHBA.

BricTpas coOprHpoOBKa MaCCHBA.

JIBOMHbBLT NOUCK.

O6paboTka MaTpiLL.

AHQTIS JAHHBIX

C RN Y

Hroro no pasieny
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4.1. | Obpaborka
TCKCTOBBIX
JOKYMEHTOB

' 4.2, AHanH3 NaHHBIX

6

| Paznen 4. HHGOPMAUHOHHBIC TEXHOIOMHH

}— —

Tekctosbiit poueccop. Perakruposatie it (hopMaTHpPOBaHHE, T

Mposepka opdorpadun 1 rpamyarnis. CpeacTsa HOMCKA H ABTO3AMCHbI
B TEKCTOBOM [poueccope. Henons3osanne CTHACH.
CTpyKTYpHPOBAHNBIC TEKCTOBBIC [JOKVMEHTHI. (CHOCKM, OIZIamieHHe.
Konnexmisnas pabora ¢ lokyMenTamMi. HICTPYMEHTR pelCHIHPORAHHS
B TEKCTOBBIX npoueccopax. Obmaynbie ceppuchl. [lenosas nepenyicka,
Pediepar. [Tlpapuna  UMTHPOBAHHA  HCTOYHHKOB W ohopmiIcHHSA
ounGnuorpadmueckux  cewutok.  Odopmienne cnucka  JIHTEPaTyphbl.
Crangaptet 6uGamorpadmueckux  onucanuil.  3HaKOMCTBO  ©
KOMIILIOTEPHOI BEPCTKOM TekeTa. TeXHuueckne cpesicTsa BBOJIA TCKCTa,
CHECUHAINIHPOBAHHBIC CPCACTBA  PCIAAKTHPOBAHMA  MATCMATHYCCKHX
TEKCTOB ,

Avazmnz  gapHbix,  OCHOBHBIC 3284y BHANM3A  JAHHBIX:
NPOTHO3HpOBAHNE, KraccHPUKaUMA,  KIacTepHIalliA,  aHWIN3
OTKIOHCHHIE, TTOCHCOBATCIBHOCTD PCHICHHA 3444 QHAIN3A JAHHBIX:
CcOOp NEPBHYHBIX AAHHbIX, OMHCTKA W OLCHKA KA4CCTBa JAHHLIX, BHIOOD
WHIH NOCTPOCHHE MOIETH, NPeodpaoBanie JaHnbIX, BHIYAIH3aUNA
AAHHBIX, HETEpnperais pesyastaton. [lporpammiinie cpeiacrsa M
HHTEePHeT-CePBHCEE /118 00paboTK i NpejcTaBIeHus JaHHbIX. bonbume
Aarnbie. Maumunoe obyuenne. MHTe/UIeKTyanbHbIi aHUIH3 JaHHBIX,
AHanM3 JAHHBIX C TNOMOHIBIO JNICKTPOHHBIX Tabamu. Burucnenne
CYMMBI, cpeaHero apudmMernieckoro, HanboIbILIero (HAHMEHbIICrO)
JHAUCHHs Juanasosa. Bermcaenne kosdduunenta Koppeisiuun 1syx
paaoB AaHHbIX, TTOCTPOCHHE CTONDYATHIX, JAHHCHYATBIX M KPYIOBbIX
JHarpamu,

[Moctpoenne rpadmkon dynkusii. [MoaGop nuunn Tpenma, pemenie
32044 NPOrHOZHPOBAHNA.

YucaeHnoe pemienne ypapHeHHii © NMOMOWBLIO Noadopa napaMeTpa.
OnTHMH3aIHA KK TTOHCK HAMJIYYIIETO PelicHNA B 33JaHHLIX YCIOBHAX.
Henesas  dynxuus, orpannuenus. Jlokanshneie w  riobanbHblii
MHHUMYMBI  ueaesoit  dynxunn, PewreHpe 3amav  onTHMH3aUHB ©

| NOMOLUBHO YICKTPOHHBIX 1abnnu

PaspaGartbiBate CIpyKTYpY AoKymedta.  Henoabsosats

CPCACTBA  aBTOMATH3ALUMKH  OpH  COZAAHHH

NOKYMEHTA,

TTpUMEHATs  IPABHIR  UWTHPOBAHMA  HCTOYHHKOB M
odopmicHina  Oubanorpaduyeckux  cobuiok.  TIpuummars

YHACTHE B KOJUICKTHBHOIT padoTe Hajl IoKyMel

ITOM.

BrinmosaTe Habop W NPOCTYIO BEPCTKY MATEMATHYCCKHX

TekeTon. [IpakTyeckne pabote: 1. Béperka

JOKYMCHTOB C

matematHueckumu  opmynamn. 2. Muoroctpannunbie
noxysmentsl. 3. Kosexrnsuas pabota ¢ qoKyMeHTaMu

TTPHEBOANTH NPHMEPBI 3a1a4 AHAIN3A JAHHbIX.

[TOACHATE Ha OpPHMEPax NOCHCIOBATEIBHOCTE  PEIICHHA

3184 AHAIN 3 JaHHbIX,

Pewars NpocThie 3Ja4H AHAIH3A JAHHBIX
WIEKTPOHHBIX TalIHIL

Henonsiopats COPTHPOBKY M (IIALTPLL

C HOMOLLBIO

Henonsiosars

cpeacrsa J1e10B0i I'NCIJHKH JUIA HarJIATHOT O Npe/ICTanjiIcHuA
nanuplX. Pemars npocrbic pactlérnue H OIITHMH3AUHOHHDBIC
371a4H ¢ TIOMOIIBIO WICKTPOHHBIX Tadani. ﬂpalmmecxuc

pabors:
I AHQ1I83 AHHBIX C TTOMOLLBIO VICKTPOHHBIX TabinmL,
2 Harasanoe HPCACTABICHHE PE3VILTATOB

CTATHCTIYCCKOH 00pabOTKH  JAHHLIX B BH
CPEICTBAMN PEIAKTOPA WICKTPOINBIX Tadunl,

J¢ HarpamMm

3. TToAGOp JHIH TPCHAR, 1POTHONPOBAHHC.

4. YnelieHHoe  pemienne  YpaBHeHui

C  HOMOUIBI

noxbopa mapamerpa. 5. Pemenne 3ajau onTHMHIAINM C

TNOMOUIBIO AICKTPOHHBIX Tabiui

Hroro no pasaeny

14

Pesepsroe Bpema

14

OBUIEE
KOJIMUECTBO YACOB
110 I[TPOI'PAMME

136
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11 KJIACC

Haumenosanne
Ne pazaenios i Tem | KoanuecTso IMpornax Oc . v
i yue6HOro REGH porpaMMHoe cojiepiKanne HOBHBIE BHJIBI JICATEJILHOCTH 00YYalOmuxes
npeaMeTa
Pasnen |. TeopernueckHe 0cHOBBI HHOOPMATHKN
1.1. | Mudopmanus i 10 TeopeTnyeckHe NoAX0/IE! K OHEHKE KOIHYCCTBA HHQOPMALHH. XapakTepH30BaTL PauIHYHLIC TCOPSTHYCCKHE MOJIXO/bI K
uH(opMalHOH- 3axon amauTnsHocTH HHbopmanun. Gopyyna Xapm. Hudopmauns u ouenke xonuuectsa nHdopmarmim.
HbIE NPOLECCHI sepostHocts, Popmyia Hlennona. OnucsiBaTh  H3YMACMbBIC WITOPHTMbl  CRATHA  JIAHHBIX,
ANTOPHTMBI CKATHA JTAHHBIX. CPaBHHBATH PE3YILTATHI HX paboThI.
Amaroputm RLE. Anropumv Xaddmana, Anropiry LZW. Anropirmer. Pemats  3azaun Ha  onpeieneHHe BPEMEHH  nepeaadn
CAATHA JAHHBIX [AHHBIX 1O KAH&JLY  CBA3SM € HIBCCTHBIMM
¢ NOTEPIMH, YMCHbIICHHE 11YOHHB! KoAHpoBaHuA uBeTa, OCHOBHBIC XapakTepHCTHRAMM, TTOACHATL NPHHLMITEL ODHAPYKCHHA 1
wien arroputson cxatus JPEG, MP3. HCIIPABICHHS OLIHOOK [1PH NEPEIade JIaHHBIX ¢ [TOMOILBIO
CropocTh niepesadyn NanALiX. 3aBHCHMOCTEL BPEMEHN Nepelavi ot MOMEXOYCTOHYHBLIX KO0, [ToScHATL InayeHHe NoHSTHIT
nrdopmannonHore 06LEMA JAHHLIX I XaPAKTEPHCTHK KaHAIA CBA3H. «CHCTEMAy, «MOJCHCTEMa,
Hpiunmel posnukHoBenna ommbox npu nepenade gannbix. Konwr, «cncremubtii adihers,
NO3BOJISIONME OGHAPYANBATL H HCTIPARIATL OUIHOKH, BO3HHKAIONME «YTIPaBACHHEY. 3Hauenne o0paTHOIH CBE3H 118 IOCTHRCHNS
IpH niepesave JanubiX. Pacctosnme 1eH YIIPaBIeHHA,
Xommuura, Koanposakue ¢ nosropennenm ouros. Kosasr Xommunra. [Mpakruseckue padorsl:
Cuerembt. Komiones sl cueremst it ux p3anmozciicrsue. Cuctemuntiis 1. Caanie 2anubix ¢ nomousio anropuima RLE. 2, Cxarne
apeperr. Ynpasaenne kax unopamanon b npouecc. O6pathas cBash jJaHHbIX ¢ nomowbio amropntva Xaddmana, 3. Caatie
AaHHbIX ¢ oTepayu (azropuimsl JPEG, MP3),
4. ITOMCXOYCTOIHYHBLIC KO/bI
1.2. | Moaenmposanne | 8 Mozsean u mozeaposanue, Lleas moaeiuposanns, AACKBATHOCT ONPCAC/ISTD HOHSTHA «MOJCIBY, «MOACIHPOBAHHCY,

MOIC/AN  MOACAMPYCMOMY  ODBEKTY WM mpoueccy,  Leu
Mosenuposanng, PopMaTiBanus NPUKIAIHLIX 3a1ay. [Ipeactapnenne

PE3YALTATOR MOJICAHPOBAHHA B BHJIC, y,"lO6liOM JUIsE BOCITPHATHA

YC/IOBCKOM.

Cpaduueckoe npejacrabiesne JanubIX (Cxembl, Tabianubl, rpadikn).
['pagma. Ocnosnsie nonstua. Buawm rpados. Onwcanne rpados ¢

MOMOILIBH MATPHIL CMEHHOCTH, BECOBBIX MATPHII, CITHCKOB CMEKHOCTH,

Peense WIFOPHTMHYCCKHX 3a/1a4, CBA3AHHBIX C QHUIH30OM l‘pﬂq)OBi

(HOCTPOCHHE  ONTHMUIBHOIO  NIYTH  MEAAY  BepiiMHaMu  rpada,
ONpee/ICHHe  KOJHYCCTBA PAMIHHHBIX NYTell MEKIY BEpIInHAMA
OPHEHTHPOBANHOTO ALHKIHYECKOro rpada).

Jepenbs. bunapnoe nepeso. [lepesbs moncka. Cnocober 06xoa jiepena.

[peacraBnenne  apndMeTHUYECKHX BBIPAXKEHWH B BHAC Jepesa.
JIMckpeTibie HIPsl ABYX HIPOKOB ¢ noinoii undopmanweit. [loctpoeinie
Aepesa nepefopa BAPHAHTOB, OIIHCAHHE CTPATErHH HIPLE B TaGIHUHOI

Knaccnpuuuposars MOLCAH 110 JRIAHHOMY OCHOBAHHIO.
Onpenenars ek MOACTHPOBARKS B KOHKPETHOM Ciy4ae,
[TpHMeHaTE AITOPHTMBE HAXOMKICHHA KpaTyailiux myTeit
MEA/1Y BEPHIHHAMH OPHEHTHPOBAHHOTO rpada.

[TpuMensTs  anropuT™Mbl  ONPEACHCHHA  KOJHYCCTBA
PAsTHYHBIX MYyTeil MEATy BCPHINHAMH OPHEHTHPOBAHHOIO
aunKInYeckoro rpada.

TTpHBOAHTL HPHMCPB! HCTIONB30BAHUA JICPCBREB W rpadoB
1IPH ONHCAHUH 0OBEKTOB H [IPOLCCCOB OKPYRAIOILCTO MUPA.
Crpouts aepero nepefopa BapHagToB. XapakTepHioBaTh
HIPY KaK MOJIE/b HEKOTOPOI CHTYalHH,

JlasaTth onpesienenie BLHIpeIHOil cTpatersn. OnucnBath
BBIMTPBIILIHYIO CTPATETHIO B 33/1aHHOH HIPOBOI CHTYALHH B
dopne aepesa win B Tabinanoii hopme.
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dopme. Boimrpeiisiec # OpoMrpobiiHeie 0103MuMH. Boimrpoimussie [ToscHaTs  HNOHATHA  «HCKYCCTBEHHBI HHTCILICKT, |
CTpaTeri, «MalIMHHOE  00DyucHne»,  TIpHBOAWTE  npHMEph!  3anady,
Cpenctsa  HCKYCCTBEHHOTO  MiTeiekTa,  CepBHChl  MAITHHHOTO  PEAcMBIX ¢ OMOILLIO HCKYCCTBEHHOTO HHTE/LICKTA,
nepeBojia M pacrnodiasanua yerioii peun. Kormnmisnsie cepsucel [IpakTHueckue pador

Hpentnduxanmua n nouck m3obpamenmii. pacrnossasanue . . [Tonck BRIMIPBINIHOI CTpaTerHn B HIPe C TOJTHOM
Camoobyuatommecs  cucremsl.  Mekycersennbit  uuteuiext B undopmauneit. 2. Cpesictsa HCKYCCTBEHHOTO
KOMIBIOTCPHBIX  Mrpax. Menonb3oBaHue MCTOAOB MCKYCCTBCHHOIO MHIC/UICKTR

MHTEMICKT2 B 0Dyqarommx  cHeremax. Menoie3oBaine MeTo0B:

HCKYCCTBCHHOTO HMHTELICKTa B polororexunxe. lMurepuer Bewei.

TTepenekTHBLL PAIBIHTHA KOMIIBIOTCPHBIX HHTC/UICKTYAIbHBIX CHETEM,

: Heilpornsie cetu
1 Hroro no pazneny 18 ‘
Pasnen 2. AMropaTMel B NPOrPaMMHPOBAHHE
C 2.1, | DaemenTsl Teopuit| 6 Mopmanuiaums  nonATHS  anroputMa. Mamnisa  Telopuira  Kak [TOACHATE  NOHATHA  «BBHIMHCIHTENBHBII  TIpoEce»,
ANTOPHTMOR YHHBEPCANBLHAS MOJICTh BEIMHCICHHN, “CIIOKHOCTE AITOPHTMa», «MDOEKTHBHOCTL AITOPHTMAN.

Tesne Uépua-Teropunra. [TpuBo e npiMepb! AQEKTHBHLIX ANTOPHTMOB.
Mamuna Iocra. CocTaBiasTb NpoOrpaMMel /1S Matinib ThiopuHra.
Hopmannisie anropiudmer Mapkosa. Anropurauideckn Hepaipenimsie. Menonnsosats HopManbibie anropudnssr Mapkosa.
3aaw. 3a/1aua OCTaHOBA, - JlaBaTsb OLEHKY COKHOCTH H3BECTHBIX AFOPHTMOB.
HeBo3sMoKHOCTh ABTOMATHYCCKON OT/13/IKH IPOTPAMM. IMpaknacckne pabori:

Ouchka  caokHocTH  BeruucicHni,  Bpems  padotsr u 0bvém 1. CocraBicHHe 1poCTOR  IIPOrpaMMbl  JUIS MALIHHbI
HCTIONB3YEMOI  NaMsaTH, WX 3aBHCHMOCTH OT pasMepa MeXoaHnbiX Teiopiura

AauHbIX.  OUCHKZ  aCHMITTOTHHMCCKOI  CAOMHOCTH  @IFOPHTMOB.

AJIFOPHTMBL NOAHHOMHAIBHONH CHIOKHOCTH. TIepeOOpHBIC WITOPHTMBI..

TIpHMepsl paziHaHbIX AIFOPHTMOR PEHICHHA OJHON 3aa4i, KOTOPbI¢

HMEIOT PAIIHYHYIO CIIOKIOCTE

AITOPHTMBI n| 28 TTONCK NPOCTLIX HHCEN B 3/[aHOM JIHAMA30HE C TIOMOIIBLI0 anropitMa MenonbioBaTe  anropumy  «pemiero  patocena»  Uis
CTPYKTYPBI JIAHHBIX «penlero Dpatocdienar. MOHCKA NMPOCTRIX 4HCE B 3ajanHoM jHanazone. [oschars
Muoropaspsjaseic  Heible WHCAA, 3a4a4M  JUTHHHON  apu@MeTHKH. IPHHOMIBL 00paboTKH MHOTOPa3spsaHBIX LEJIBIX “HCEN H
Caosapi (aCCOUMATHBHBIC MACCHBBL, OTOOpaKenus). Xou-TabiNLUbL PEalN30BbIBATL COOTBETCTBYIOMME AITOPHTMBI HA H3bIKE
MocrpocHite aaBHTHO-YACTOTHOIO CAOBAPS U 33JAHHOIO TCKCTA,  [IPOIPAMMHPOBAHM,

AHann3  TeKCTa  HA  ecTecTBeHHOM  msbike.  Bwutenenme [Mpumenars  cnosapn  (aCCOUMATHBHBIC — MAaccCHBbI,
HOCACAOBATEBHOCTCH 110 1Wabnouy. or1obpaseHnn) B 3a1a4ax oOpaboTKH JaHHbIX.

Peryaspueic Beipakerns, HacroTHsiii anains. BbUionHATE  NPOCTOil AHAIN3 TCKCTAa HA  CCTCCTBEHHOM
Crexu. AHANHE IIPABKHIBHOCTH CKODOYHOTO BbIpOKEHHA. BoiuncieHie #3bike, B TOM YHCIE € HCHOJILIOBAHHEM PEryJISpPHBIX
apH(MMETHYSCKOTO BHIPAKCHHSA, 3QITHCAHNIOrO B NOoCcTHUKCHOH Qopme.  BhipameHHI,

Ouepeur.  Mcnonpzosanme ouepenn ;i BpemenHoro Xpauenus [loscuare npununnel  paloTel  cTeka © Ouepen,
AannbiX. CBgsple cnucki. Peannsaums cTexa it ouepe/n ¢ MOMOUIBIO. HCHOAb30BaTh  CTEKH M ONEPeaAM Ul peleHHs
CBATHLIX CHUCKOB. AITopuTMEl Ha rpadax. [TocTpoenHe MHHHMANLHOTO  ANTOPHTMHYECKHX 3a1a4. Peanu3oBsiBaTh 0 HCHOILIOBATL
OCTOBHOTO /ICPCBA  B3BCLICHHOIO CBA3ZHOIO HEOPHEHTHPOBAHHOIO. JBOHYHBIC (OHHApHLIC) NepeBbd U rpadel A pelieHns
4 rpadu. 3aa4 06paboTky AaHHbIX.

|

2
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Obxon rpada B ryduuy. Odxon rpada B wmpnny. Koanuectso
PARIHYHBIX  NYTCH  MEKIY  BEPIWIMHAMH  OPHCHTHPOBAHHOIO
aumkangeckoro rpada. Anroputs JleiikeTpet.

Anroputm  ®noiita-Yopwanna. [lepepns. Peanmiamms  naepesa ¢
MOMOIIBI CCBUTIOYHBIX CTPYKTYP.

Jsouunsie (Onnapnbie) aepesba. TTocTpoenne nepesa s 3aaHHOIO
apHOMCTHYCCKOTO  BbIpAACHHA, PCKYPCHBHBIC wiroputabl  0bxola
Aepesa. Menoapzopanue creka u ouepemy 1A obxoza aepesa.
JuHamMuyecKoe NpOrpAMMHPOBAHHC KaK MCTO PCHICHMA 3a1a4 ¢
COXPUHCHHEM [POMCKYTOUHBIX PC3VILTATOB. 3a/auu, pelacMmbie ¢

Menons308ath  JIMHAMHYCCKOC  [POIPAMMHPOBAHNEC  JU1s
BBIMHCICHHA PCKYPCHBHBIX (DYHKUHH, TOACHETA KONHYECTBA
BAPHANTOR M PENICHNA 3a1a4 onTHMB3aK. TpakTHieckie

. paborni:

| Tlonck NpocTBIX YHCE B 33/IaHHOM JIHATIA30HE.
- 2. Peann3auus BIMHCICHHIT ¢ MHOTOPA3PAIHBIMHI HHCITAMH.
cilopapa s

3.TTocrpoenne  wiaBHTHOYACTOTHOTO

3AAHHOIO TEKCTA,

-4 AHUINS TCKCTA HA CCTECTBCHHOM A3bIKE,

| 5.BbrciacHune ApHPMETHHECKOIo

BhIPAKCH A,

NOMOLIBIO  [AHHAMHYCCKOTO  NPOrPAMMHPOBAHMA:  BBIMHCJICHHE 3alHCAHHOMO B nocThukeHoil qopwve. 6, Henonbiopanme

PEKYPCHBHBIX  (DYHKUFI, NOJACYET KOJHHECTBA BapHANTOB, 3AYH OYepelH,
ONTHMHIAIHH 7.Menoasiosanue JIepeBLeB s BBIYHCIICHHS
apH(METHUECKHX BBIPAAKCHHIL.
S.BuMHCACHHE  JUIMHB  KPaTURILICIO  IYTH  MCKIY
BepmnHamu rpada (anropira JleiKerpsi).
9.Boruciienne  pekypeHBHbBIX  QYHKUMIE € [1OMOUIBIO
| AHHAMHHCCKOIO IPOIPaMMIPOBAHIS,
T1O.TToACHET  KOJIMHCCTBA  BAPMAHTOB € [OMOLLBK)
JIHHAMMYECKOTO NPOTPAMMHPOBANNS,
| l.Pemenne  3aja4  ONTHMHIAUHH € [OMOIIBIO
AHHAMHYECKOTO NPOrPaMMHPOBAHHS
2.3. | OcHoBbl 00beKTHO-| 16 TMoHsTHE 00  OOBCKTHO-OPHCHTHPOBAHHOM  IIporpamMMipoBaHni. TToscHATL OCHOBHBIC NPHHLHITB] OOBEKTHO-|
OPHEHTHPOBAHHOTO O6bekThl B Knaccekl, CroiicTBa H METO/IBI O0LEKTOB, | OPHEHTHPOBAHHOTO NPOTPAMMIPOBAH A,
NPOrPaMmMK- ObnexTHo-opienTHpoBannbii  ananns.  Paipaborka nporpamm na [lpoexTHpoBaTh W HCHONBLIOBATE  MPOCTHIC  KJIACCHI
poBaHug ocHoBe  00LEKTHO-OpHEHTHpOBaHHOrO noaxona. Hukancynsums, ofnexTos. [poexTHpOBaTL HEpapXHH KJIacCOB  Uif
Hacjae0Banue, noauMopdinm, OIIHCAHHA NPEAMETHOH obnacTH.
Cpeupt Obictpoit paspaborkn nporpamm. Ipoextiposanue untepdeiica PaspabareiBate nporpamyet ¢ rpaduyccsnym unrepheiicom.
10JIB30BATEN, - M3ysars BTOPOIi A3bIK nporpamMmuposanis TTpakmseckne
Hcnonb30Banne roToBeiX YIPABIAEMBIX WICMCHTOB JUIA [IOCTPOCHHS paborsi:
uHTepdeiica. L.MC101b30BaHHE TOTOBBIX KJIACCOB B IIPOIPaMMe.
O030p  A3bIkoB  nporpammuposannd.  TModaThe o  npapagnrmax 2.Paspabotka OpocToif NPOrpaMMbl ¢ HCHONb3OBAHHEM
nporpaMMuposanis, Mayaenne sToporo s3e1Ka porpaMmMiposanus kaaccos. 3. Paspaforka  Kjacca,  HCMOALIYIOWETO
wnkancynaumio. 4. PaspaGorka Hepapxum  Kiaccos. S,
Paspafotia nporpamwmet ¢ rpadiueckuM natepheiiconm
Hroro no pazieny 50

- Pasnen 3. HudopMatHoHHbIC TEXHONONMH

' 3.1. | KomnsiotepHo-
MATEMaTHHECKOC
MOJIC/IHPOBAHHE

8

Dranbl KOMILIOTCPHOM aTEMATHYECKOI0 MOJICIHPOBAHNS: IOCTAHOBKA
3aza4i, paspaboTka MOJIC/IH, TECTHPOBAHME MOACIH, KOMIIBIOTCPHbIIT
IKCTICPHMCHT, AHAIN3 PCIYABTATOB MOUCHHPOBAHIA,

. Bouygensite  Jtansl  KOMIIBHOTEPHO-
MOIC/IHPOBAHMA M PEAIH30BbIBATH
1IPOIPAMMHOTO ODCCIICHCHH S,

|
|
S——
|

MATEMATHYCCKOIO

HX ¢

HOMOLLBHY
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JIHCKPETH3ALUMA IPH MATEMATHYCCKOM MOIC/IHPOBAHHN HCIIPCPBIBHBIX

NPOLECCOB. Mozaenposaiune JIBHAKCHMA. Mozemiposanse
OHOJIOTHYECKHX  cHcTeM, MaTemaTH4eckHe MOJeIH B IKOHOMHKE.
Buiuncaurenbubie  JKkcnepiumentel ¢ mojensmu,  Kommnsiotepioe
MojenHpoBaHne cucteM  ynpasiaenns.  OfpafoTka  pesynbraTos
sKcnepumenta. Meron HanmeHbux kBajapatoB. OueHka “MHMCIOBBIX
HAPAMCTPOB MOJACIHPYCMbIX 00BCKTOB M lipoueccos. Boccranopichne
3ABHCHMOCTEI 110 PE3Y/ILTATAM IKCIICPHMEHTR,

Beposirnoernsie monenn, Meroan Mownte-Kapro. Mmuraunonnoe.
MOAC/HpoBAHHE. CHETEMbBE MACCOBOIO 0DCIYIKHBAHISA

[ToscHATE HEOOXOAMMOCTD H CYLIHOCTD AMCKPETH AU 1IPH
PEIICHMI  BBIMHCAMTEBHBIX  3a1a4 ¢ [OMOILBIO

KOMTILIOTCPOR,

Menonp3osath  MMHTAIHOHHOS  MOJICHHPOBAHHE, B TOM
JHCIIE Ha OCHOBE BePOATHOCTHRIX Mojieaeii. O6pabartumBars

PEe3yILTATH! SKCICPHMEHTA.
IMpagTnycckne paborsl:

1. MogeanpoBanne ABHACHIA.

2. MozennpoBanie GHONOIHYCCKHX CHCTEM,

JHIMHTAUMOHHOC  MOZCHHPOBAHHE € 1IOMOLUBIO  MCTOLA

Monte-Kapio, 4. O6paboTka pe3yiibTaToB IKCICPHMEHTa

I
L]

Ba3sl JaHHbIX

Beb-cairnl

10

14

Tabimunbie (pensuHornsie) 06a3bl AaHHbX, Tabnuua — NpeaCTaBICHHE
credeHii 06 oanoTHIHbIX obbekTax. Mone, 3amics. Kiow tabunue:.
Pabora ¢ rorosoii 6azo0ii gannsix. 3anonueme Gasnl gamnpix, ouek,
COPTHPORKA H (IILTPALMS JAHHBIX. 3aNPOCHI HA BHIOOPKY JaHHBIX.
3anpocet ¢ napamerpanmi. Beiscisemsie 11ois B 3anpocax.
Muororadnuinbie 6a3bl JAHHBIX.

Tunst cegseii mexay tabnumamu. Buemnnit know. HenoctHocrs Gaske
AaHHBIX, 3anpockl K Muorotabiamunbiv Hasam JaHHBIX,

OCHOBHBIC TIPHHUHIIBI HOPMaH3any 6a3 NaHHBIX. SI3BIK YIIPABICHHUA
nanaeiMie SQL. Cozsanne npocteix 3anpocos Ha s3bike SQL wa
BLIDOPKY J2HHBIX 13 OJJHOI TabIHLIbL.

Hepensunonnbie 6a3bl HaHubiX. IKCHICPTHDIC CHCTEMbI

XapakTepH3iopaTe 0azy JaHHBIX KaK MOACb NPCAMCTHOI

obiacmi.

ITpoexTuporaTts MuoroTabmunyio Ha3y JaHHBIX.
OcyuiecTRigTs BBOJ H PCAAKTHPOBAHHE TaHHBIX.
OcyuecTisms COPTHPOBKY, NOHCK M BLIOOP JaHHBIX
roToBoI 0a3¢ TaHHbIX,

QopMHpOBATh 3aIPOCH! HA NOKCK JAHHBIX B CPEIC CHCTEMBI

ynpasineHius 6a3aMn 1aHHbIX.

Yupanmn'b 0623011 JaHHBIX ¢ NOMOLLLIO NPOCTBIX 331POCOB

Ha A3bike SQL.

[ToscuaTh  0ONacTH  NPHMEHCHUA,  JIOCTOMHCTEA
HEIOCTATKH HCPCIALUHOHHBIX §a3 JaHHBIX B CPaBHCHMM
peAUHOHHBIMI. TTpakTirdeckne padoTsl:

[.PaGoTa ¢ rotoroii 6a30ii JanHbIX.

2.PaspaboTka MHOrOTaGANYHOI Ga3bl JIAHHBIX.
3.3anpocsl K MHOTrOTabIMUHOIT Gase JaHHBIX.

| 4.YpaBicHHE JAHHBIMH ¢ NOMOUIBIO A3biKa SQL
[TOACHATHL NPHHUMITBI TCXHOJIOTHH «KJIHCHT — CepBep» Ha
npuMepe  B3aumolcicrens  Opaysepa w Beb-cepsepa.
Co3napate NpocTbie  BEO-CTPAHMUBL,  HCHOB3IVA  A3bIK
pasmerkn HTML, kackanubic rabanubt CTHIACH 1 cucHapuu
Ha asbike JavaScript. OnHebBaTE TCXHONOIHIO PA3MCILICHHA

Hureprer-npuioxenns. [Tonsrne o cepBepHOiil M KIHEHTCKON MacTax |

cailta, TeXHONOMS «RIHCHT — CepBepy, ¢ JOCTOMHCTBA M HCAOCTATKH,
Ocuopsl g3pika HTML 1 kackaanpix Tadnnu cruaeii (CSS). Cuenapun
na aseike JavaScript. @opmer Ha Beb-crpannue. Pasmemenne seb-
caiitos. Yeayra xoetiara. 3arpyssa Gaitlos Ha caiir

caittos B cetd Hutepuer, TIpakTH4eckue padoTsl:
Cosanie TeKCToRoI BeG-CTPaHILLI.

H
<

{

1.

2.Cosanne Bed -CTPaHHIILL, BKJIOHAIOIICH
MYJIbTHME/HHHBIC O0LeKTH! (PHCYHKH, 3BYKOBbIC JaHHBIC,

BHIIC0).

3.Odropnnenie CTPAHHIBI C TOMONIBI0 KACKAAHBIX Tabann

CTHIICH.

- 4.Menoab30BalHe CLCHAPHEB Ha s3biKe JavaScript
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| 34. | KomnbrotepHas 8 Beoa w3o0paskeHuii ¢ HCHONB3OBAHUCM  Pasiu4HbIX  UHQpoBbiX Boinonuars obuyo Koppekumio undpposbix nwﬁpamcmlii.1
rpafitka yerpoitets (UdpoBsIX (POTOANNAPATOB H MIHKPOCKONOB, BHACOKAaMEp, T[TPHMEHATE HHCTPYMEHTbI
CKAHEPOB M JIPYITHX YCTPOTCTB). rpaHueckoro  peaakTopa Ko OTAILHBIM - ODIACTHM
I'paduuecknii penakrop. Paspemenne. H300paAKCHHE.
Kaapuposanue. Henpasnenne nepenextusst. [nctorpamna. - CTpoHT: MHOTOCHOIHBIE H300PAKEHHS C HCTIONb30BAHHEM
Koppexuna yposreit, xoppexuna nsera, OO0CCUBCUMBAHHC UBCTHLIX MACOK, FOTOBHTH WUIOCTPAUMH UL Pa3MEIICHHA Ha BeO-
n3o0pwkenuit. Peryws, Pabora ¢ obiacramu. @iiptpbl, S caliTax,  co3UaBATH  AHUMHPOBAHHBIC  H30OPAKCHHA.
MuorocioHEbIe HI0DPaOKEHIA. Co31aBaTh  BEKTOPHBIC  H3IOOPRAKEHHA € NOMOILBIO
Texcrosbie cion. Macka cnon.  Kananpl, CoXpaHeHue BbUICICHHON PCAAKTOpa  BCKTOPHOH  rpadmKkn MM HHCTPYMCHTOB
obsreTit. TToAroTOBKA WIOCTPALMii U1 BeO-Cai TOB, AHUMMPOBAHHBIC TCKCTOBOIO  npoucccopa.  TMpakrtuueckue  paborer: 1.
W300paKeHHA, - Obpadorka  undpoesix  oTorpaduii  (KaapupoBanie,
Bekropnas rpadmka, [TpuMuiasl. HCHAIPas/IeHHe  NepCrekTHBLL,  KOPPeKUHA  YPOBHEH,
Mimeneniie mops/ka 2ICMEeHTOB. KOPPEKIia 1[BeTa).
Buipasausanue. pacnpesenenne. pynmiposka. Kpusbie. ®opmatw 2.Peryms undiposnix dotorpadmii.
BCKTOPHBIX  pucyHkos. Mcenonpzosanie wourypos. Bexropuzauns 3.Muorocnoithbie n3odpamens.
PacTPOBLIX H300 paeHHii. 4. AHHMHPOBaHHBIE H300POKEHNS.
TTpHHUMIIBI DOCTPOCHHS M PEIAKTHPOBAHNA TPEXMEpHBIX Mozaeneii. 5.Bekropuas rpaduxa
Cerounsie  moaemn.  Marepuansl.  MoacaupoBaHHE  HCTOYMHHKOB.
ocaeltennn.  Kamepol,  Axauruenbie  texsonorny  (3DnpuHTepht).
; TTonATHE O BHPTYAILHOH PEATLHOCTH H JIOTIOIHERHOH PEallbHOCTH |
3.5 | 3Db- 8 TIpHHUMNBL OCTPOSHUS 1 PEAAKTHPOBAHUA TPEXMEPHBIX Moxeaei. TToACHATh NPHHLHITB TOCTPOCHHA TPEXMEPHBIX MOJEICIH,
MOJICITHPOBARHE Cerounsie  mojenn.  Mareprane.  Mojeanposaine  HCTOUHHKOBR BuINOAHATE ONCpaiini no nocTpoeHuio i PeAAKTHPOBAHHIO
ocpeieH . Kamepsl. AumrusHbie Texson0run (3DnpuaTepst). TPEXMEPHBIX MOICICH,
[MoHATHE O BUPTYAILHON PEATLHOCTH H A0NOIHEHHOI peasbHOCTH - Paszmemate Ha BAPTYANBLHON CUEHE HCTOYHUKH OCBELLICHIA
i kaMepel.  [IpHBOITE  APHMEPBI  HCHOIL3ORAHHA
| TEXHOMOTHIT BHPTYA/ILHOI M JIONOIHEHHOH PealbHOCTH.
[TpaxTiueckne padorst:
1.Co31aHMe NPOCTBIX TPEXMEPHBIX MOACHCH.
2.CerouHbIc MOCIN.
3.Pennepunr
Wroro no pasieny 48
Pesepsroe Bpems 20
OBUIEE KOJIHYECTBO| 136
YACOB 1o
I[TPOrPAMME
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