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MNOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma mo mpenmery «MHpopmaTHKa» 00s3aTENbHOM
npeaMeTHol obOmactm «Marematnka u  uwHbOpMaTHKa» s 7-9  KiaccoB
pa3zpaboTaHa Ha OCHOBE HOPMAaTUBHBIX JOKYMEHTOB:

1. ®30129.12.2012 273-D3 «O6 o6pazoBanuu B Poccuiickoit deneparmm;

2. IloctanoBnenue ' 1aBHOTO TOCYIapCTBEHHOT'O CAHUTAPHOTO Bpaua PO ot
29 nexabps 2010 r. Nel89 r. MockBa «O06 yrtBepxknenun CanlluH
2.4.2.2821-10  «CaHuTapHO-3MUAEMUOJIOTHYECKUE  TpeOOBaHMUS K
YCIIOBUSM M Oopranu3anuu ooydeHus B OY»

3. ®I'oC 00O (ITpuka3z MunucrepctBa npoceiienust PO ot 31 mas 2021
r. Ne 287 “O0 yTBepxkaennu enepaibHOro rocy/1apcTBEHHOTO
00pa30BaTeNbHOTO CTaHAapTa OCHOBHOI'O 0011IeT0 00pa3oBaHus”

4. ®OII OOO no undopmatuke (yriayoJeHHbIN YPOBEHB)

5. OOIT OO0 MBOY JIUT

6. KTII mo mnpenmery «Wudopmaruka» npns mpoekta «lllkombr —

aCCOLIMMPOBAaHHbIE apTHEPHI Cupuycay.

[Iporpamma no uHpOpMATUKE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
COCTaBlieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC 00O, a Taxxke dhenepanbHOU paboueit mporpaMMbl BOCITUTAHUS.

Cornacio ®IIY yuebnuk - bocosa JI. JI. bocoBa A. 0. Mudpopmaruka.
YriyoneHHbI# ypoBeHb. 7, 8, 9 Kimacchl.

[Iporpamma o nHpopmaTuke 1a€T NpeacTaBICHUE O LENsIX, 00IIeH CTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHUS 00yYarOLIUXCsl CPEICTBAMH MH(POPMATUKHU Ha
yriyONE€HHOM YpPOBHE, YCTaHaBIMBAeT 00s3aTENbHOE IMPEIMETHOE COAEpKaHHE,
IIPELYCMaTpUBAaET €ro CTPYKTYpUPOBAHHUE IO pasjenaM MU TemaM, ONpeAeIsieT
pacnpeniesieHue ero 1o kiaccam (rojam U3yyeHus).

[Iporpamma o nHpopMaTHKE ONpeeseT KOJTMUECTBEHHbIE U KAUECTBEHHBIE
XapaKTEPUCTUKU y4eOHOro Marepuana Jjisl KaxJaoro roja u3y4eHusi, B TOM YHCIIe
JUISL COZIEPIKATENBHOIO HAMOJHEHUs Pa3HOro BHJA KOHTPOJI (IIPOMEXYTOYHOU
aTTeCTaluu oOyyJaromuxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
roCcyAapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBiasieTcst
OCHOBOM [IJIl COCTaBJICHUS AaBTOPCKUX YUE€OHBIX MPOrpaMM U YYEOHHKOB,
TEMaTUYECKOIO IIJIAHUPOBAHUS KypCa YUUTEIIEM.

HensamMu wu3ydyeHus UHPOPMATHUKM Ha YPOBHE OCHOBHOTO  OOIIEro
00pa3oBaHUs SIBJISIOTCS:

(dbopMHpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO PAa3BUTUSA HAayKd HH(POPMATUKH, JOCTHIKEHUSIM HAYYHO-TEXHUYECKOIO
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nporpecca M OOIIECTBEHHOW MPAaKTUKH, 3a CUYET Pa3BUTHUS MPEACTaBICHUN 00
uHGOpPMAIIMU KaK O BaXKHEHIIEM CTPAaTETHYECKOM PECypce pa3BUTHS JIUYHOCTH,
roCcy/apcTBa, OOIECTBA, IOHUMAHUE POJU HHPOPMAIIMOHHBIX MPOIECCOB,
WH(OPMAITMOHHBIX PECypcoB U HMHGOPMAIMOHHBIX TEXHOJOTUA B YCIOBHUAX
rdpoBoii Tpanchopmauu MHOTUX cdep )KU3HU COBPEMEHHOI'0 O0IIeCTBa;

pa3BUTHE ANTOPUTMUYECKOTO MBIIUICHUSI Kak HEOOXOAMMOTO YCIOBHUSA
po(hecCHOHANBFHOM JEATENIBHOCTH B COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE,
MPEANoJaraiiero crnocoOHOCTh 00yJaroIerocs: pa3ouBaTh CIOKHbBIE 3a7aud Ha
OoJiee MpoCThie MOA3a7a4M, CPAaBHUBATh HOBBIE 33/laud C 3ajja4aMH, PEIIEHHBIMU
paHee, ONpeesITh aru A JOCTHKEHUsI pe3ysibTaTa U Tak Jaliee;

dbopMHpOBaHUEe W PaA3BUTHE KOMIICTCHIIMA OOyYalomuxcs B 001acTh
UCIIOJb30BaHUsI HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHUCIIE
3HaHWM, YMEHUW W HABBIKOB paboThl C¢ uHPOpMAIUEH, MPOrpaMMHPOBAHUSA,
KOMMYHUKAIIUM B COBPEMEHHBIX HU(PPOBBIX Cpelax B YCIOBUAX OOECIEYCHUS
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH 00y4aroIerocs;

BOCIIHTaHHUE OTBETCTBEHHOTO U M30UPATEIbHOTO OTHOIICHHSI K MH(POPMAITUH C
y4€TOM TPABOBBIX M ATHYECKHX AaCIEKTOB €€ paclpOCTpaHEHHs, CTPEMJICHHS K
MPOJOJDKEHUIO 00pa3oBaHusi B 00JlacTU  WH(OPMAIMOHHBIX TEXHOJOTHH |
CO3UJATEIIbHON JESATENBHOCTU C MPUMEHEHHUEM CpeACTB HH(GOPMAIIMOHHBIX
TEXHOJIOTUH.

NupopmaTuka B 0CHOBHOM 001IEM 00pa30BaHUU OTPAKAET:

CYITHOCTh HMHMOPMATUKM KaK HAYYHOM JUCHUIUIMHBI, U3y4Yarouien
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOXKHOCTH aBTOMAaTHU3aIMH WH(POPMAITMOHHBIX
IPOLIECCOB B Pa3JIMUHbIX CUCTEMAX;

OCHOBHBIE = 00IacTM  TpuUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COITUAIBHYIO Chepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep UWHQOpMaTuku W UHGOPMAIIMOHHON
JESITEIIbHOCTH.

Nzydyenne wHGOpMATUKM  OKa3blBa€T  CYIIECTBEHHOE  BJIHMSHHE  Ha
dbopMupoBaHHEe MHUPOBO33pEHUsT OOYUYAIONIErocs, €ro >KU3HEHHYIO MO3UIHIO,
3aKJIaabIBaeT OCHOBBI  IOHMMAaHWS  TPUHIUIOB  (PYHKIIMOHWPOBAHUS U
WCITIOJIb30BaHUsI MH(DOPMAITMOHHBIX TEXHOJIOTHI KaK HEOOXOIUMOTO MHCTPYMEHTA
MPAKTUYECKU JIFOOOW JIEATETbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJOTHUECKHUX TOCTI)KEHUH COBPEMEHHOH IMBIIIM3AIIMA. MHOTHE TPEeIMETHBIC
3HAHUS U CHOCOOBI ACSITENbHOCTH, OCBOCHHBIC OOYJAIOIIMMHCS TPH H3yUYECHUU
nH()OPMATHKU, HAXOIAT MPUMEHEHHE KaK B paMKaxX 00pa30BaTeIbHOTO MpoIecca
Ipy HM3YyYCHUU JPYTUX MPEAMETHBIX 00JacTeil, TaK M B HHBIX JKU3HCHHBIX
CUTYallUsIX, CTAHOBATCA 3HAYMMBIMH JJIs1 (DOPMUPOBAHUS KauyeCTB JUYHOCTH, TO



€CTb OpPHUEHTHPOBaHbl Ha (HOPMHUPOBAHHE METANPEAMETHBIX U JUYHOCTHBIX
pPE3yNBTaTOB O0YUYCHUSI.

OcHoBHbI€ 33/1auu yueOHoro npeamera «MHpopmaTiKay — copMUpOBaThH y
oOyJarommxcsi:

NOHUMAaHUE TMPUHIUIIOB YCTpOHMCTBA M (YHKIHUOHUPOBAHHUS OOBEKTOB
U(GpPOBOrO OKPYXKEHUS, MPEACTABICHUA 00 UCTOPHUH M TEHACHLUSAX PAa3BUTHUS
uHbOpMaTUKU Tieproaa nudpoBoii Tpanchopmalu COBpPEMEHHOTO OOIIIECTBA,

BIajeHue 0a30BbIMM HOpMaMu MH(POPMAIIMOHHON 3TUKHU U MpaBa, OCHOBAMHU
uH(OpMAIMOHHOW O€30MacHOCTH, 3HAHUSA, YMEHUS U HaBBIKM T'PAMOTHOMN
MIOCTAaHOBKH 3a/1a4, BO3HUKAIOIINX B MPAKTUYECKOMN IEATETLHOCTH, 1JI UX PELICHUs
C TOMONIIbI0  WH(POPMALMOHHBIX  TEXHOJOTUH, yMEHHS W  HABBIKU
(dbopMaIM30BaHHOTO OMKUCAHUS TOCTABJICHHBIX 33/1a4;

0a3oBble 3HaHHUA 00 MH(GOPMALMOHHOM MOJEIUPOBAHUHU, B TOM YHCIE O
MaTeMaTUYECKOM MOJEIUPOBAHUH;

3HaHHWE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYp M yMEHHE MPUMEHATH 3TU
3HaHUS JJI1 TOCTPOCHHUS AITOPUTMOB PEIICHHs 3a/ad MO0 X MaTeMaTHYeCKUM
MOJICTISIM;

YMEHMSI M HaBBIKM COCTAaBJIEHMUS MPOCTHIX IMPOTrpaMM IO MOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB MPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS,

YMEHHsI ¥ HaBBIKM J(P(EKTUBHOTO HCIOJBb30BAHUS OCHOBHBIX THIIOB
MPUKIIAJIHBIX MporpamMM (IIPUIOKEHUM) 00IIero Ha3HAYeHUs U UH(POPMAIIMOHHBIX
CUCTEM JUIsl PEIIEHUS C X TOMOUIbIO PAKTUYECKUX 33/1a4;

yMEHUE TPaMOTHO HHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS MPAKTUYECKUX
3aJa4 C TOMOIIBI0 HH(GOPMAIMOHHBIX TEXHOJIOTUHA, MPUMEHATH IOIYYCHHbIE
pe3yNabTaThl B TPAKTUUECKON JAESITETLHOCTH.

[lemn u 3amaum u3ydeHuss MHMOPMATHKH HA ypOBHE OCHOBHOTO OOIIEro
00pa30BaHUsI OMPEIEIIAIOT CTPYKTYPY OCHOBHOTO COZIEpP KaHUs yueOHOro mpeaMeTa
B BUJIE CJICAYIOLIUX YETHIPEX TEMATHUECKUX Pa3/IeiIOB:

uuppoBasi rpaMOTHOCTb;

TEOPETUIECKHE OCHOBHI HH(POPMATHKHU;

AJITOPUTMBI ¥ TIPOTPAMMUPOBAHNE;

UH(POPMAIIMOHHBIE TEXHOJIOTUH.

B cucreme oOmiero obpazoBanus mHGOpPMATHKA MPU3HAHA 005S3aTEIbHBIM
y4eOHBIM TPEIMETOM, BXOISIIMM B COCTaB MPEeIMETHOM o0nactu «MaTemaTHKa U
unpopmatukay. PI'OC OOO mnpenycMoTpeHbl TpeOOBaHUS K OCBOCHMIO
MIPEAMETHBIX PE3yJIbTAaTOB M0 MH(POPMATHKE HA 0230BOM U yTIyOJIEHHOM yPOBHSIX,
UMEIOLINX 00I1ee CoIepKaTeIbHOe SJIPO U COIJIACOBAHHBIX MEXIY COOOH. DTO
MO3BOJISIET PEATU30BbIBATh yrayONE€HHOE M3yueHHe MH(POpPMATHKH KaK B pamMKax
OTJENBHBIX KJIAcCOB, TaK M B paMKaX HHIWBHUIYaIbHBIX 00pa30BaTEIbHBIX



TPACKTOPUKA, B TOM YHUCJIE UCIOJb3ysl CETEBOE B3aMMOACHUCTBUE OpPraHU3alMid U
JTUCTAaHIIMOHHBIE TexHonoruu. [lo 3aBeplieHMH peanu3aludd  MPOrpaMMm
yIrIyONnE€HHOTO ypOBHS OOydaromuecss CMOTYT JIeTalbHEE OCBOUTH MarepHuall
0a30BOr0 ypOBHS, OBJIAJIETh PACHIMPEHHBIM KPYrOM IMOHSATUN U METO/OB, PEIIATh
3aJ1ayu 00Jiee BHICOKOTO YPOBHSI CJIIOKHOCTH.

OO1ee YMCIIO YacoB, PEKOMEHJOBAHHBIX /IS M3y4yeHUs MH()OpPMATUKH Ha
yriayOieHHoM ypoBHe, — 204 vaca: B 7 kiacce — 68 dacoB (2 yaca B Helemo), B 8
KJ1acce — 68 yacoB (2 yaca B HeJeno), B 9 kiacce — 68 4yacoB (2 yaca B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hu¢poBasi rpaMOTHOCTD.

KomMribroTep — yHUBEpCaIbHOE BBIUMCIUTENIBHOE YCTPOMCTBO, paboTaroIiee mo
nporpamme. TUMBI KOMIBIOTEPOB: MEPCOHANBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI,  CyHepKoMImbloTephl.  MoOuibHbBIE  ycTpoiicTBa.  TexHuka
0€30IMacHOCTH U TIpaBUiia pabOTHI HA KOMITBIOTEPE.

OcCHOBHBIE KOMIIOHEHThI KOMIBIOTEpAa W UX Ha3HayeHue. lIporeccop.
OnepaTuBHasE W JOJTOBPEMEHHAas TMaMsTh. YCTpOWCTBA BBOJAa M BBIBOJA.
CeHcopHbIli BBOJ, AAaTYUKH MOOWIBHBIX YCTPOMCTB, CpeICTBa OMOMETPUYECKOM
ayTeHTU(PUKALINH.

HcTtopust pa3BUTHS KOMIIBIOTEPOB U IPOrpaMMHOTro oodecrieueHus. [lokonenus
KOMITbIOTEPOB. CoBpeMeHHbIE TEHJAECHUUU pa3BUTHS KOMITBIOTEPOB.
CynepkomnbroTepsl. [lapamnenbusie BbluucieHus. [lepcoHanbHbIE KOMIBIOTED.
[Ipotieccop 1 ero xapakTepUCTUKH (TAKTOBAs 4acTOTA, pa3psAaHOCTh). OnepaTuBHas
naMmsATh. JlonroBpeMeHHas mamsTh. Y CTpoiicTBa BBOJIa U BbIBOJIa. OOBEM XpaHUMBIX
JIAaHHBIX (OMepaTHBHASA MaMSATh KOMIIbIOTEpA, >KECTKUM AUCK U TBEPAOTEIbHBIN
HAKOIUTENh, IOCTOSTHHAS aMsTh CMapTPOHA) U CKOPOCTH IOCTYTA JUIsl Pa3IMYHBIX
BHUJIOB HOCUTEIIEH.

[TporpamMmmHOe obecrieueHne KommbloTepa. [IpukiagHoe mporpamMmHoOe
obecrieyeHue. CucremHoe MIPOTPaMMHOE obecrnieyeHue. Cucremsbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMMm W JaHHbBIX. becmiatHeie u
yCIIOBHO-0€ecTuiaTHbIe MporpamMmbl. CBOOOAHOE MpOrpaMMHOE 00ecCTICUCHHE.

®aitnbl ¥ manku (katanoru). Tumsl ¢aitnos. CBoicTBa ¢aitinoB. XapakTepHbie
pa3Mepbl (ailJIoOB pazIMYHBIX THUIOB (CTpAaHULA TEKCTa, DBJEKTPOHHAS KHUIaA,
doTorpadusi, 3anuch NECHU, BUJICOKIUI, TOJTHOMETPAKHBIN QUIBM).

[TpuHiunel noctpoenus (ainoBeix cucteM. llomHoe ums (aitna (mankw,
karanora). [lyTs k daiiny (mamnke, KaTanory).

@aitnoBbiit  MeHemkep. Pabora ¢ Qaitmamum u mankamu  (KaTaJoramm):
co3JaHue, KOMMPOBAHKE, NTEpEMEILIEHUE, IEPEMMEHOBAHUE U yAAJIeHHE (PailioB u
narnok (karanaoron). [Touck ¢aiinos.

ApxwuBaius JaHHbIX. MIcnob30BaHNE IpOrpaMM-apXuBaTOPOB.

KommnbroTepHbie BUPYCHI U JIpyTHE BPEAOHOCHBIE MporpaMmbl. [Iporpammel
JUIS1 3AIIUTHI OT BUPYCOB.

OO0beauneHne kKoMibioTepoB B ceTh. Cerh MHTepHeT. Beb-cTpanuia, BeO-
cait. CtpykTypa ajapecoB BeO-pecypcoB. bpayzep. [louckoBbie cuctembl. [louck
uHOpMAIIMU TI0O KIIOYEBBIM CJIOBaM U M0 HU300pakeHuto. JoCTOBEpHOCTH
uHdopmaruu, noaydeHnoi u3z Uurepuera.



CoBpeMeHHbIE CEpBUCH UHTEPHET-KOMMYHHKAIHIA.

CereBoil 3THKET, 0a30Bble HOPMBI HH(MOPMAIIMOHHOW 3THUKM M IpaBa MpU
pabote B UutepHere. CTpaTeruu 6e3onacHoro noseaeHusi B IntepHere.

Teopernvyeckue 0CHOBbI HHPOPMATHKH.

Wupopmanuss — OJHO M3 OCHOBHBIX IIOHATUA COBPEMEHHOM HayKH.
WNudopmaiius kak cBeIeHUs, MpeIHA3HAYCHHBIC ISl BOCTIPHUSTUS YEIOBEKOM, U
uHbopMalusi ~ Kak  JaHHbBIe,  KOTOpble = MOTyT  ObITb  0OpaboTaHbI

ABTOMATU3UPOBAHHOU CUCTEMOM.

JluckpeTHOCTh TaHHBIX. BO3MOXKHOCTh OINMKCaHUsI HETPEPBIBHBIX 0OBHEKTOB U
MPOLIECCOB C TMOMOIIBIO JTUCKPETHBIX JaHHbIX. MH(pOpMalMOHHBIE MPOIECCHl —
MPOIIECCHI, CBSA3AHHBIE C XpaHEHUEM, TPeoOpa30BaHUEM U MEpeladeii TaHHbIX.

CumBon. Andasutr. MomuocTs andaButa. Pa3zHooOpasue S3BIKOB H
andaBuToB. EcrecTBeHHBIE U (hOpMalIbHBIE S3bIKH. AJI(AaBUT TEKCTOB Ha PYCCKOM
s3pike. JIBonunbii andasut. KomndecTBO pa3muyHbIX ¢JI0B (KOJOBBIX KOMOMHAITHI)
dbuxkcupoBaHHOW JUIMHBI B JBoMuYHOM andasute. I[IpeoOpazoBanue r060TO
andaButa K 1BoMYHOMY. KONMM4ecTBO pa3auyHbIX CI0B (DUKCUPOBAHHOW JIJIMHBI B
andaBuTe ONpeIeIEHHON MOITHOCTH.

KoaupoBanue cUMBOJIOB OJIHOTO ai(aBUTa C MOMOIILI0 KOJIOBBIX CJIOB B
npyrom andasute, KoJ10Bas TabIuIla, TEKOIUPOBAHHE.

JBonunbii koa. IlpencraBieHWe AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM aji(haBuTe.

NudopmarmonHsiii 006EM JaHHBIX. BUT — MUHUMAaIbHAS €IUHUIA KOJTUYECTBA
uHdOpMaIuu — TBOMYHBIN pa3psa. balT, kunobait, MerabaiT, ruradamr.

CkopocTh mepefauyd AaHHBIX. EJIWHHIBI CKOPOCTH TNiEpeAadyd JaHHBIX.
HckaxeHue TaHHBIX TIPU Tiepeaaye.

Koauposanue texkctoB. PaBHomMepHbI ko11. HepaBHOMepHbIii koa. KoaupoBka
ASCIl. BocbmubutHeie koaupoBku. Ilonstue o xomgupoBkax UNICODE.
JlexoaupoBaHue COOOIICHHH ¢ UCTIOIh30BAaHUEM PABHOMEPHOTO M HEPABHOMEPHOTO
koaa. MHpopMaloHHbIi 00BEM TEKCTA.

KomupoBanme 1mBera. L[BeroBrie Moaemu. Mogemm RGB, CMYK, HSL.
['mybuna konupoBanus. [Tanutpa.

PactpoBoe m BekTOpHOE TpescTaBiieHHe n300pakeHui. Ilukcens. OreHka
nH(OPMAITMOHHOTO 00bEMa TpadUUeCKUX JAaHHBIX I PACTPOBOTO N300PAKECHHUS.

KonupoBanue 3Byka. PaspsnHocTh u yactoTa auckperuzanuu. KommnuecTo
KaHasioB 3anucH. OueHka nHHOPMAaIIMOHHOTO 00bEMa 3BYKOBBIX (PailyioB.

NudopmanuoHHbIE TEXHOJIOTHH.

TekcToBbIE JOKYMEHTBI M WX CTPYKTYPHBIE JJIEMEHTHI (CTpaHwWila, ab3arl,
CTPOKa, CII0BO, CHMBON).



TeKCTOBBIII TPOIECCOpP — HMHCTPYMEHT CO3JaHUsl, PEIAKTUPOBAHUS W
dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa.

PenaktupoBanue tekcrta. CpoiictBa cumBoyioB. Illpudt. Tumsr mpudtos
(pyOneHble, ¢ 3acedykaMd, MOHOIIMpUHHBIE). [lomyXupHOE H KypCHUBHOE
HayepTtanue. CBoicTBa a03aleB: TpaHUIbl, a03alHBIA OTCTYI, HWHTEPBAJIbI,
BbIpaBHUBaHKEe. CTuieBoe (hopMaTupOBaHUE.

CtpykTypupoBanue WHPOPMAIUA C TOMOIIBIO CHHCKOB ¥  TaOJHIl.
MHuoroypoBHeBbie criucku. [{oOaBieHne Tabiuil B TEKCTOBBIE JOKYMEHTHI.

BceraBka n3o0paxeHuil B TEKCTOBbIE JTOKyMEHThl. OOTekaHuEe HM300pakeHUt
TEeKCTOM. BKiItoueHue B TEKCTOBBIN TOKYMEHT JuarpaMm u popmyi.

[TapameTpbl cTpaHullbl, HyMepauusi cTpaHull. [[oOaBieHue B JOKYMEHT
KOJIOHTHUTYJIOB, CCBUIOK.

IIpoBepka npaBonucanus. PaccraHoBka nepeHocoB. '0J10cOBOM BBOJ TEKCTA.
Onrtuueckoe pacrio3HaBaHHe TekcTa. KommbroTepHsblil nepeBoa. Mcmonbs3oBaHue
cepBucoB MuTepHeTe 1151 00pabOTKU TEKCTA.

3HaKOMCTBO C TIpaUUYeCKUMU peAaKkTopaMH. PacTpoBble PHCYHKH.
Hcnonb3oBanue rpauueckux MpUMUTHBOB.

Onepatuu pefakTUpoBaHus rpadudecKux 0OBEKTOB, B TOM YHCIIE€ IU(PPOBBIX
dbortorpaduii: m3MeHeHHE pa3Mepa, oOpe3Ka, MOBOPOT, OTpakeHue, padbora c
obOsactsiMu  (BbIACJICHUE, KOMUPOBAHME, 3aJMBKa IIBETOM), KOPPEKIUs I1IBETA,
SPKOCTH U KOHTPACTHOCTH.

BekropHas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpEIICTBAaMH TEKCTOBOTO MPOIECCOpa WM JAPYTUX Nporpamm (MPUIIOKEHUN).
JloGaBiieH1€ BEKTOPHBIX PUCYHKOB B JJOKyMEHTHI.

[ToaroroBka MyJbTUMEIUUHBIX Mpe3eHTanuil. Cnaiig. [{obaBineHue Ha criaiia
TeKCTa U n3o0paxeHuil. Pabora ¢ HECKOJIBKUMHU ClIaiiiamMu.

JloGaBiieHue Ha claiij] ayIMOBU3yaJIbHBIX JaHHBIX. AHUMAIMS. [ MnepcChuIKy.

AJITOPUTMBI M IPOIPAMMHMPOBAHHE.

[lonarne anropurtma. McnomHuTenu anropuTMoB. ANTOPUTM Kak IUIAH
YIPABJICHHS HCIIOJTHUTEIIEM.

CoiictBa anropurma. CriocoObl 3aMMCH aaropuTMa (CIOBECHBIHN, B BUIE OJI0K-
CXEMBbI, IpOrpamMma).

AJnropuTMuYECKHE KOHCTPYKIMH. KOHCTpYKIHS «clienoBaHUE». JIMHEMHBIM
anroput™M.  OrpaHWYeHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb
IIPEAYCMOTPETh 3aBUCHUMOCTB IIOCIEAOBATEIBHOCTH BBIOJHIEMBIX JEUCTBUM OT
VCXOJHBIX JaHHBIX.

KoHcTpykiusi «BeTBIEHUE»: MOJHAs M HemnojHas (opmbl. BeinmonHenue u
HEBBITIOJIHEHUE YCJIOBUSl (MCTUHHOCTBH W JIOKHOCThH BbICKa3biBaHUs). IIpocTeie u
COCTaBHBIE YCIIOBUSI.



KOHCTpyKIMSl «IIOBTOPEHHE»: IUKJBI C 3aJaHHBIM YHUCIOM IOBTOPEHHM, C
YCIIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LUKJIA.

BcenoMorarenbHbie anropuTMsl. Mcnoap30BaHre NapaMeTpOB ISl U3MEHEHUS
Pe3yJIbTaTOB padOThI BCIIOMOTaTENbHBIX aJITOPUTMOB.

AHanu3 allrOpuTMOB IS UCIIOJIHUTENIEH.

BelloIHEHHE aNrOPUTMOB BPYYHYIO M Ha KOMIbloTepe. CHHTaKCUYECKUE U
jgornyeckue omuOku. OTKa3bl.

Cucrema KOOpAMHAT B KOMIIBIOTEPHOH rpaduke. M3MeHeHue 11BeTa MUKCcesl.

['padmyeckue NpUMHUTUBBI: OTPE30K, MPSIMOYTOJBHUK, OKPYKHOCTb (KPYT).
CpoiicTBa KOHTYpa (IIBET, TONIIMHA JIMHUMN) U 3aJIUBKU. [locTpoeHne n3o0paxeHmit
U3 rpaUYECKUX MPUMHUTHBOB.

Hcrnonb3oBaHue IMUKIOB ISl TMOCTPOEHUsS HM300pakeHuil. IlITpuxoBka
3aMKHYTOM 00jacT mpocToil  (Qopmbl  (MPAMOYTOJbHUK, TPEYTrOJbHUK C
OCHOBAHMEM, ITAPAJUIEIBHBIM OCH KOOPIMHAT).

[TpuHiunel anumanuu. Mcnons3oBaHue aHUMAIMK ISl UMUTALUU TBHKEHUS
oOBbeKTa. YIIpaBiaeHUs] aHUMaLMEN ¢ TOMOLIBIO KIABUATYPHI.

8 KJIACC

Teopernueckne 0cCHOBbI HHPOPMATHKH.

[lo3unMOHHBIE W  HEMO3UIIMOHHBIE CHUCTEMBbI  CUHCIEHHS. AJ]aBur.
OcnoBanue. Pa3zsépuytas popma 3anucu uucna. [lepeBog B A€CATUUHYIO CUCTEMY
4uceJl, 3aUCaHHBIX B IPYTUX CUCTEMAaX CUHUCIICHHUS.

PumMmckas cucrema cuucieHusl.

JlBonuHasi cuctema cuuciieHus. [lepeBoa HaTypaldbHBIX YUCEN B JIBOMYHYIO
cucteMy cuucieHus. BoceMepuuHas cucteMa cuucienus. IlepeBon uwucen wu3
BOCBMEPUYHONW CHUCTEMBbI B JIBOMYHYIO U JIECITHYHYIO CHUCTEMBI M OOpaTHO.
[llecTHaauaTupruyHas cucrema CUHCJICHUS. ITepeBon qucen u3
IIECTHAIATUPUYHON CHUCTEMBbl B JBOWYHYIO, BOCHBMEPUUYHYIO U JIECSITUUHYIO
CUCTEMBI U 0OpPATHO.

Apudmerrueckue onepaiuu B JBOMYHON CUCTEME CUUCIICHHUS.

[IpencraBienre 1LeIbIX YWcel B P-WYHBIX CHCTEMax CUHCIICHHS.
Apudmerrnueckue oneparuu B P-U4HBIX cucTeMax CUMCIEHUS.

Jlornueckue  BbICKa3blBaHMSA. JIOTMYECKME 3HAYECHUS  BBICKA3bIBAHUM.
DOneMeHTapHble M COCTAaBHBbIE BBICKA3bIBaHUS. JIOrMYecKkHe Olepaluu: «m»
(KOHBIOHKILIMS, JIOTHUYECKOE YMHOXKEHHE), «WIN» (AUIBIOHKIMS, JOTHYECKOE
CJIOKEHHE), «HE» (JTIOTMUECKOE OTPHUIIAHUE), «UCKIIIOYAIOIee WIn» (CI0KEHUE IO
MOAYJIO 2), «UMIUTMKAIUs» (CIEIOBAaHKUE), «IKBUBAJCHIMSA» (JOTHYECKas
paBHO3HauHOCTh). [Ipuoputer morudeckux omeparuii. OnpeaeieHue HCTUHHOCTH



COCTABHOT'O BBICKA3bIBAaHUS MPU M3BECTHBIX 3HAYEHUSX WCTUHHOCTH BXOJSIIMX B
HEr0 3JIEMEHTAPHBIX BbICKa3bIBAHU.

Jlornueckne BelpakeHus. I[lpaBwiia 3amMcu  JIOTUYECKUX  BBIPAKECHUM.
[Toctpoenne TabnMll MCTHMHHOCTH JIOTMUECKMX BBIPDAKEHUH. YIpoIlleHHE
JOTHYECKUX BbIpaXXeHUM. 3akoHbl anreOpbl JIOTUKH. [locTpoeHHe IOTrMYecKuX
BBIPKEHUI 110 TaOJIMIIE UCTUHHOCTH.

Jlornyeckue 3neMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBaMHU KOMITBIOTEPA.
Cymmarop.

AJITOPUTMBI H IPOrPAMMHPOBAaHUE.

S3eik  mporpammupoBanus  (Python, C++, Java, C#). Cucrema
IPOrpaMMUPOBAHMS: PETAKTOP TEKCTA IPOrpaMM, TPAHCISATOP, OTIATUHK.

[lepemenHas: tum, ums, 3HadeHue. Llenble, BENIECTBEHHbIE U CHMBOJIBHBIE
IIEPEMEHHBIE.

Omneparop mnpucBauBaHUs. ApUPMETHUECKUE BBIPAXKEHUS M TMOPSAOK HX
BbIuMCIIeHUs. Onepanuu ¢ LeJIbIMU YUCIaMU: HEI0YUCIECHHOE JEIEHHUE, OCTATOK OT
nenenus. [IpoBepka qenrMmMocT OAHOTO LETIOro YKUCiia Ha APYroe.

Onepatu ¢ BeleCTBEHHbIMH YncIaMu. BcTpoeHHble (yHKINH.

Cayyaiinble (1ceBlOCIIydaliHbIe) YHCIA.

Berenenus. CocraBHble YyCIIOBUS (3aIMCh JIOTUYECKUX BBIPAKEHUN Ha
U3y4aeMOM sI3bIKE TPOrpaMMHUpoBanus). HaxoxxaeHue MUHUMyMa 1 MakKCUMyMa M3
JBYX, TPEX U YEThIpEX wyucen. PenieHue KBaJgpaTHOrO YPaBHEHHS, MMEIOLIETO
BEILECTBEHHbIEC KOPHU. JIornueckue nepeMeHHbIE.

JuanoroBas oOTIaJKa NPOrpaMM: IOIIATOBOE BBINOJHEHHE, MPOCMOTP
3HAYCHUM BEJIMYMH, OTJIaJ0YHBIN BBIBOJ, BBIOOP TOUKU OCTAHOBA.

[ukn c¢ ycinoBuem. Anroput™ EBKiMIa sl HaX0XKIEHHUS HAWOONBIIETO
oOLIero JeiauTeNs ABYX HaTypalibHbIX uMcelsl. PazOueHue 3amucu HaTypaabHOTrO
4uCJIa B MO3UIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha
oTaeNbHbIe IU(pBI. Pa3nokeHre HaTypaJIbHOTO YKcia Ha IPOCThIE COMHOXKHUTEIH.

[{ukn ¢ nepeMeHHOW. AITOPUTM IPOBEPKH HATYPAIBHOTO YHCIIA HA IPOCTOTY.

AHanu3 anroputMmoB. OrmnpeneneHrue BO3MOXHBIX —PE3yJIbTaTOB padOThI
IrOpUTMa MPH 33JAHHOM MHOXECTBE BXOJHBIX TAHHBIX, ONPEAEIIEHHE BO3MOKHBIX
BXOJIHBIX JIaHHBIX, IPUBOJSAIINX K JAHHOMY pPE3yJbTaTy.

OOpaboTka MOTOKAa JAHHBIX: BBIYUCIICEHHWE KOJMYECTBA, CYMMBbI, CPEIHEro
apu(PMETUYECKOTO, MHUHHUMAJIIBHOTO M MaKCHUMaJIbHOI'O 3HAYEHUH 3JIEMEHTOB
MOCJIEIOBATEIBHOCTH, yIOBIETBOPSIOUINX 3aJAHHOMY YCIIOBHIO.

OOpaboTka CUMBOJBHBIX JaHHBIX. CUMBOJIBHBIC (CTPOKOBHIE) IMEPEMEHHBIE.
[TocumBoabHas 00paboTKa cTpoK. [1oACUET YaCTOTHI MOSIBICHUS CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkImm s 06pabOTKH CTPOK.



Tabmuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBlieHUE |
OTJaJIKa MPOrpaMM, Pealn3yIoluX TUIOBBIE AITOPUTMbBI 00PAOOTKH OJJTHOMEPHBIX
YHCJIOBBIX MAaCCHBOB, Ha OJJHOM M3 sI3BIKOB porpammupoBanus (Python, C++, Java,
C#): 3amoJiHeHHE YHMCIIOBOIO MAacCHMBa CIy4YalWHBIMHU YUCJIAMHU, B COOTBETCTBUU C
dbopmysoil win myTéM BBOJA YMCEN, HAXOXKICHUE CYMMBI AJIEMEHTOB MAaCCHUBA;
JIMHEHUHBIM MOMCK 3aJJaHHOT'0 3HAUYCHHUS B MACCHBE, MOACUET 3JIEMEHTOB MAacCHBa,
YIOBJIETBOPSIOIIMX  33JJaHHOMY  YCIIOBHIO,  HAXOXIEHHWE  MHUHHMAJIBHOIO
(MaKCHMaIbHOTO) 2JIEMEHTA MacCHBa.

[ToHATHE O CTIOKHOCTH AITOPUTMOB.

NudopManuoHHbIE TEXHOJIOTMH.

[TonsiTue 00 3MEKTPOHHBIX TaOJMLAX. TUIBI TaHHBIX B TYEHKAX IEKTPOHHON
Tabnuiel. Penaktuposanue u popmatupoBanue tTabnuil. Berpoennsie GyHKIUYM 115
IOMCKa MAaKCUMyMa, MHUHUMYMa, CYMMbl M CpEOHEro apu(pMeTHUYECKOro.
CoptupoBka M (uiIbTpalusi AAHHBIX B BBIIEJICHHOM auamnaszoHe. [locTpoenue
auarpaMMm (THCTOrpaMma, KpyroBas JuarpaMmma, TodyeyHas auarpamma). Bwidop
TUIIA JUATPAMMBI.

[IpeobpazoBanue Gpopmy: npu konupoBaHuu. OTHOCUTENbHAS, a0COTIOTHAS U
CMELIaHHas ajpecanusl.

9 KJIACC

Iu¢pposasi rpaMOTHOCTD.

['noGanwHas cetb UuTepHeT. IP-anpeca y3noB. CeTeBoe XpaHEHHUE JTAHHBIX.
MeToabl MHAUBUAYATBHOTO U KOJUIEKTUBHOTO pa3MelleHus HOBOM MHGOpMaIuu B
WUurtepHere. bonbime naHHpie (MHTEpPHET-IAaHHBIE, B YAaCTHOCTH JaHHbBIC
COIIMAJIBLHBIX CETEM).

Pa3pabotka BeO-ctpanmu. SA3pik HTML. Crpykrypa BeO-cTpaHUIIBI.
3arosoBoK M Teno crTpaHulpbl. Jlormyeckas pa3meTka: 3arojloBKH, a03allbl.
Pa3paboTka cTpaHull, coAepKaluX PUCYHKH, CIUCKH U TUIIEPCCHUIKU.

[Tonsitue 00 mHGOPMAMOHHON 0€30MaCHOCTU. YTPO3bl HUHPOPMAIMOHHOM
0e30MacHOCTH NpU padoTe B INIOOATBHOM CETHM M METOMABI MPOTUBOACUCTBUS UM.
[IpaBwia Oe3omacHOM ayTeHTUPUKAIMU. 3amuTa JUYHOM wuHGOpMANUU B
HNurepuere. be3omnacubie cTpareruu noseneHus B Murtepnere. [Ipenynpexnenue
BOBJICUCHHUSI B JIECTPYKTHUBHBIE W KPUMHUHAJIbHBIE (DOPMBI CETEBOM AKTUBHOCTHU
(xnOepOyIITMHT, PUIIHHT U APYTHE POPMBI CETEBOM aKTUBHOCTH).

Bune! nesrenbHocty B IHTepHEeTE. UHTEpHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
cepBUCHI (TOUTOBAs CIIyk0a, BUI€OKOH(DEPEHIIMU U IPYTUE CEPBUCHI), CIIPABOYHBIE
CITY>KOBbI (KapThl, paclUCaHus U JPYTHUe), MOUCKOBBIE CITYKObI, CITyKObI OOHOBJICHUS
nporpaMMHOro ooecrneueHusi. CepBUCH TOCYJapCTBEHHBIX YCIIYT.



OOnaunble xpaHunuma JgaHHeIX. CpeacTBa COBMECTHOM pa3paboTKu
TOKYMeHTOB (oHnaiH-oducer). Ilporpammuoe oOecnedyeHrne Kak BeO-CepBHUC:
OHJIAITHOBBIE TEKCTOBBIC U rpapuueckre peaaKkTophl, Cpebl pa3padOTKHU IpOrpamMMm.

Teopernvyeckue 0CHOBbI HHPOPMATHKH.

Mopenb. 3aauu, pemaeMble ¢ MOMOIIbIO MoaenupoBanus. Kinaccudukammm
Mojeseil. MarepuanbHbie (HaTypHbI€) U MH(pOpMaMoHHbIe Moenu. HenpepriBHbIC
U JUCKpeTHble Mojenu. MmurtanmonHsle Moaenu. WUrpossle Mozenu. OleHKa
COOTBETCTBHE MOJIEIH MOJEIUPYEMOMY OOBEKTY U LIETSIM MOACIUPOBAHUS.

Tabnuunbie Moaenu. Tabnuila Kak MpeACTaBICHUE OTHOIICHHUS.

ba3el nmannbix. OTOOp B TabiMIle CTPOK, YIOBJIETBOPSAIONIMX 3alaHHOMY
ycioBuio. Pa3zpabotka omHoTabmmuHOM 0a3wl qaHHBIX. COCTaBIEHHE 3alpPOCOB K
0a3e JaHHBIX C NOMOUIbIO BU3YyaJIbHOI'O PEAAKTOPA.

I'pad. Bepumna, pedbpo, nyts. OpUeHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE
rpadsl. JInuna (Bec) peOpa. BecoBas marpuina rpada. JmuHa myTtH Mexmy
BepmmHamu rpada. [louck ontumanbHoro mytd B rpade. HayanbHas BepiimHa
(MCTOYHMK) U KOHEUHAs BeplInHa (CTOK) B OpUEHTUPOBAHHOM rpade. Brruncienue
KOJIMYECTBA IMyTEH B HAIIPABJIECHHOM alIMKINYECKOM rpade.

Hepeso. Kopenb, BepiinHa (y3en), TucT, pedpo (ayra) aepesa. Beicora nepesa.
[Tonnepeso. [Ipumeps! ucnonb30BaHus 1epeBbeB. [lepebop BapuaHTOB ¢ TOMOUIBIO
JiepeBa.

[ToHsiTME MaTeMaTUYECKOM MOJENH. 3aJayd, pPEIIaeMble C IOMOIIBIO
MaTEMaTHUYECKOTO (KOMITbIOTEPHOT0) MojeaupoBanHus. OTauune MaTeMaTH4YeCKON
MOJIEJIM OT HATypHOM MOJEIU U OT CIOBECHOrO (JIMTEpaTypHOr0) OIMUCAHUS
oO0BEKTA.

DTanbl KOMIBIOTEPHOTO MOJEIUPOBAHMS: MOCTAHOBKA 3a/1ay, MOCTPOCHUE
MaTEeMaTU4YeCKOM MOJIeNU, MPOTpaMMHasl peanu3alusi, TECTUPOBAHKUE, TPOBEICHHE
KOMITBIOTEPHOI'O 3KCIIEPUMEHTA, aHAJIU3 €r0 PE3YJIbTATOB, YTOUHEHNE MOJEIIN.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE.

Pa3Ouenne 3amaur Ha noA3anayd. BcrnomorarenbHble  alTOPUTMBI
(moamporpammel, mpoueaypsl, pyHkuuu). [lapamerpsl Kak CpeiCTBO W3MEHEHUS
pe3yNbTaTOB padOTHI MoANporpamMmsl. Pesynprat pynkuuu. Jlornueckue GyHKIUU.

Pexypcus. PexypcuBHbIE moamporpaMmel (MPOIEAYPhl, PYHKIUN). Y CIOBHE
OKOHYaHMs pekypcuu (6a3oBble ciydan). [Ipumenenue pekypcuu s mepedopa
BAapUAHTOB.

CopTtrpoBka MaccBOB. BCTpoeHHbIE BO3MOKHOCTH COPTUPOBKH BHIOPAHHOTO
A3bIKa porpaMmmupoBaHus. COpTUPOBKA MO HECKOJIBKUM KPUTEPUSIM (YPOBHSIM).

JIBOWYHBIN NTOUCK B YIIOPSAIOYEHHOM MAaCCHBE.

JIBymepHbie MaccuBbl (Marpuiibl). OCHOBHBIE aNTOPUTMBI  00pabOTKHU
JIBYMEPHBIX MAacCHMBOB (MaTpHIl): 3all0JTHEHUE JIBYMEPHOTO MACCHBa CIy4YaliHbIMU



YUCIaMd U C HCIOJIb30BaHHEM (POPMYJ, BBIUKCICHHE CYMMBI 3JIEMEHTOB,
MUHUMYMa ¥ MaKCUMyMa CTpPOKH, CTOJIOIa, Juama3oHa, IOUCK 3aJaHHOTO
3HaueHusa. COpTUPOBKA IO HECKOJIIBKUM KPUTEPHSIM (YPOBHSIM).

JluHamMpyeckoe IporpaMMHpOBaHue. 3aJadd, pelaeMple C  [OMOIIBIO
JUHAMHYECKOTO  IIPOrPaMMHUpPOBAHMSA:  BBIYMCIEHHME  (QYHKIUH,  3aJaHHBIX
PEKyppPEHTHOI (HOpMYJIIOii, MOACUET KOIIMYECTBA BAPUAHTOB, BHIOOP ONTUMAIBHOTO
pEILICHHS.

VYnpasnenue. Curnan. OdpaTtHas cBsi3b. [lonydueHne cursaisoB oT HU(pPOBbIX
JaTYUKOB (KacaHWs, pacCTOsSHUSA, CBETa, 3Byka U Jpyroro). Illpumepsl
MCIIOJIb30BaHUs IPUHIIMIIA OOPAaTHOM CBSI3U B CUCTEMAX YIPABICHUS TEXHUYECKUMU
yCTpOMCTBaMH, B TOM 4HuCie€ B poOoToTexHuke. [Ipumepbl poOOTH3MPOBAHHBIX
CUCTEM (CHUCTEMa YIPABJIEHUS JBH)KCHHEM B TPAHCIIOPTHOW CHUCTEME, CBAPOYHAS
JUHUSA AaBTO3aBOJA, ABTOMATHU3MPOBAHHOE YIPABJICHHE OTOIUIEHHEM JIOMA,
aBTOHOMHAs CICTEMa yTIPaBJICHUs TPAHCIIOPTHBIM CPEJCTBOM U APYTUE CUCTEMBI).

NudpopmanuoHHbIe TEXHOJIOIMH.

VY cOBHBIE BBIUMCIEHUS B AJIEKTPOHHBIX Tabaunax. CyMMHUpPOBaHUE U OJCUYET
3HAQYCHUM, OTBEYAIOIIMX 3aJaHHOMY YyciioBuio. OOpaboTka OoibIIUX HAOOPOB
JTAHHBIX.

JluHamMuueckoe NporpaMMHUpPOBaHUE B 3JIEKTPOHHBIX TaOIUIaX.

YuclieHHOe MOAEIUPOBAHUE B AJIEKTPOHHBIX Tabaunax. YuciaeHHoe pemeHue
ypaBHEHUH ¢ MOMOUIbIO oAbopa mapamerpa. [lonck onTUMabHOTO pelIeHHs.

PoJib MHPOPMAIIMOHHBIX TEXHOJOTUH B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHBbI,
pEeruoHa.

OTkpbIThle  OOpa3oBarenbHble pecypchl. Ilpodeccun, cBs3aHHbIE C
uHpopMaTUKOH U MHPOPMALMOHHBIMU  TEXHOJIOTHSIMHU:  BeO-Iu3aitHep,
POTrPAMMHUCT, pa3pabOTUNK MOOMIIbHBIX MPUIIOKEHUN, TECTUPOBIIMK, APXUTEKTOP
IPOrpaMMHOr0 OOECHEeYeHHUs, CHEIUAJIUCT IO AaHaJU3y JaHHBIX, CUCTEMHbIN
aJMUHHUCTPATOP.

3HAaKOMCTBO C TEPCIEKTUBHBIMU HAMNpPAaBICHUSIMH Pa3BUTHS WHPOPMALMOHHBIX
TEXHOJIOTU (Ha MPUMEpPE UCKYCCTBEHHOTO MHTEIJIEKTa U MAIIMHHOTO O0Y4YEeHUS).
CucTteMbl YMHOTO TOpo/ia (KOMIIBIOTEPHOE 3PEHUE U aHAJIU3 OOJIBIINX JaHHBIX).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBIIETIO
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKA Ha YPOBHE OCHOBHOTO 0O0IIEero o0Opa3oBaHUS
HaIpaBJICHO HA JOCTHKEHUE OOYJaIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MIPEIMETHBIX PE3yJIbTaTOB OCBOCHUS COJIEpyKAaHUsI Y4EOHOTO TIpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPABICHHOCTh HA pEIICHHE 3aJad
BOCIIUTAHUS, Pa3BUTHS U COLUAIM3AIMK OOYyYarolIuXcsl CpelcTBaMu y4eOHOTO
npeaMera.

B pesynbrate u3ydyeHuss MHPOPMATHKM HA YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus y oOyvatromierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pE3yNbTATHI B YACTH:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOE OTHOILIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJIeJIMI0, IOHUMAaHUE 3HAYECHUS MHPOPMATUKH KaK HAyKH B JKU3HU
COBPEMEHHOI0 O0O0IlEeCTBa, BIAJEHUE JOCTOBEPHOW MH(MOpPMALUENd O MEpPenoBbIX
MHUPOBBIX M OTEYECTBEHHBIX JIOCTH)KCHHSIX B 00JlacTh HMHPOPMATUKH U
WH(OPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSX O
1 poBoi TpaHchOpMalii COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpUEHTalMs Ha MOpaJbHbIE [IEHHOCTH U HOPMBI B CUTYallUsX HPABCTBEHHOIO
BbIOOPA, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIKH, & TAK)KE IMOBEIACHUE
Y MOCTYIKU APYTUX JIOAEH C MO3UIMNA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMUSI MOCIEACTBUM TIOCTYNKOB, AKTHUBHOE HENPUATHE aCOIMAIbHBIX
MOCTYIIKOB, B TOM umciie B IHTepHeTe;

3) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUE O COLMAJbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, B TOM YHUCJIE€ B COLUAIBHBIX COOOIIECTBAX, COOIIIOICHUE
npaBui 0€301aCHOCTH, B TOM UKCIIE€ HABBIKOB 0€301MacHOTO noBeieHus B MIHTepHeT-
cpelie, TOTOBHOCTh K pa3HOOOpPa3HOW COBMECTHOM JEATEILHOCTH MPHU BBITOJIHEHUH
yueOHBIX, MMO3HABATEIbHBIX 3a/1a4, CO3JaHUHM Y4EOHBIX MPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIM B MpoOIecce ITON yueOHOW NesaTeTbHOCTH,
TOTOBHOCTh OLIEHUBATh CBOE MOBEJICHNE U IMOCTYIKHA CBOUX TOBAPHILEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEACTBUI MOCTYIKOB;

4) HeHHOCTEed HAYYHOTI'O MO3HAHUA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUYECKHUX TMPEJCTaBICHUN 00 MHOpMaInH,
UH(OPMAITMOHHBIX npoiieccax u uH(OPMAITMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKd M OOIIECTBEHHOMN
MPAKTUKU U COCTABIIAIOIIMX 0A30BYI0 OCHOBY ISl TOHUMAaHUS CYIIIHOCTH HayYHOU
KApTUHBI MUPA;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O003HATENBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K C€aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH H
YPOBHsI 00y4Y€HHUS B laJbHENIIEM;

OBJIAJICHNE OCHOBHBIMH HABBIKAMHM HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
YCTaHOBKAa HA OCMBICJICHUE OIbITa, HAOJIIOJEHUN, MOCTYNKOB U CTPEMIICHUE
COBEpUICHCTBOBATh MYTH JOCTHUKEHUS WHAWBUAYAIBHOTO M KOJUIEKTUBHOTO
0J1aronoyyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJIbTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENILHOM paboOThl ¢ Y4YEOHBIMU TEKCTaMH, CIPABOYHOU JHMTEPaTypOH,
pa3HOOOpa3HBIMU CpEJICTBAMU MH(GOPMALMOHHBIX TEXHOJOTHM, a TakXke yMEHHUs
CaMOCTOSITEJIEHO ONPENENATh LIEU CBOET0 00Y4YeHUsI, CTaBUTh U (HOPMYJIUPOBAThH
JUIsl ce0sl HOBBIE 3aJauM B y4y€0e M IO3HABATENBHOW JESITENIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEU ITO3HABATEIIBLHON IESITENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHME LEHHOCTH )KU3HH, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 37J0POBBIO,
yCTaHOBKAa Ha 37J0pOBBIK 00pa3 ’KHW3HM, B TOM YHCJIE M 3a CUYET OCBOEHUS U
coOtoieHus TpeOoBaHMM 0€30MMaCHOM SKCIUTyaTalllui CPECTB HHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpeC K MpPaKTUYECKOMY H3Yy4YeHHIO0 mpodeccuit u Tpyaa B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOH,
IPOrpaMMHUPOBAHUEM W HH(POPMALMUOHHBIMU TEXHOJOTHSIMHU, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX HayKU MH(DOPMATUKH U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HaHHBIM BBIOOP U  TOCTPOCHHWE HMHAMBHUIYAJIbHOM  TpaeKTOpUU
00pa30BaHMsI ¥ JKU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX U OOIIIECTBEHHBIX HHTEPECOB
U IOTpeOHOCTEN;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHuss, B TOM 4HCIE€ C€ YY4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) axjanTanuu K U3MEHSIOUIUMCH YCJIOBUAM COLUAIBHOU Cpeabl:

OCBOCHHME OOYYarOUIMMHUCS COLMAIIBHOTO OIbITa, OCHOBHBIX COILIMAJIBHBIX
poJiel, COOTBETCTBYIOIMX  JIE€ATEIBHOCTH  BO3pacTa, HOPM MW  MPaBHI
OOIIECTBEHHOTO NIOBeIeHUs, (OPM COLIMATIBHON KU3HU B IPyIIax U cOOOIIEeCTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYAJIbHOM ITPOCTPAHCTBE.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HMHPOpPMATHKE
OTpaXaloT  OBJIAJICHUE  YHHMBEPCAJIIbHBIMU  Y4YEOHBIMH  JEHCTBUAMH  —
M03HABATEILHBIMU, KOMMYHUKATHBHBIMU, PETYJISTHBHBIMH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe el CTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUE ONpENeNsATh TMOHATHSA, CO3/1aBaTh OOOOIEHUS, YCTaHABIWUBATH
aHAJIOTUH, KIIACCH(PUITUPOBATH, CAMOCTOSITEIIBHO BEIOMPATh OCHOBAHMS M KPUTECPUHU
JUIs KiacCcu(UKaluK, yCTaHABIMBATh NMPUUYMHHO-CIICJICTBEHHBIC CBS3HU, CTPOUTH
JOTUYECKHUE  PACCy)XJCHHUS, TPOBOJUTH  YMO3AaKIIOUYeHUS  (MHIYKTHUBHBIC,
JIETyKTUBHBIE U TI0O AaHAJIOTUHU) U BBIBO/IBI;

YMEHHUE CO03/1aBaTh, MPUMEHSATh U MPEeoOpa3oBbIBATh 3HAKU WU CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl pEIICHUs YYCOHBIX U MMO3HABATEIIbHBIX 33]1a4;

CaMOCTOSITeJIbHO BBIOMpPATh CHOCOO pelieHus: ydeOHOU 3ajauu (CpaBHMBATH
HECKOJIPKO BapHaHTOB pEIICHHUS, BHIOMpATh HambOoJIee MOIXOMAIHUA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrble ncciienoBarTeIbCKue JeiiCTBHA:

bopMyIHpOBaTh BOMPOCH, (UKCHUPYIONMIUE pa3pblB MEXKAY peajbHBIM U
JKeJIaTeIbHBIM COCTOSHUEM CUTYyaIluu, 00bEeKTa, U CAMOCTOSTEIILHO YCTaHABIMBATh
HCKOMOE U JIaHHOC;

OIICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIIHIO, MOTYYECHHYIO
B XOJ€ MCCJIEOBaHMSI,

MIPOTHO3UPOBATh BO3MOXKHOE JajJbHEUIIIee Pa3BUTHE MPOIECCOB, COOBITUN H
UX TIOCJICJICTBHS B AQHAJIOTHYHBIX WJIM CXOJHBIX CUTyallMsX, a TaKXE€ BbIJIBUTATh
MPEANOJIONKEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX M KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

BBIABJIATh AeUIMT WUHOOpPMALUM, JTaHHBIX, HEOOXOAUMBIX Jis PEUICHUS
MMOCTaBJICHHOM 3aJ1a4H;

MPUMCHSTh DPa3IMYHbIE METOABl M HHCTPYMEHTHI TPH TIOMCKE U OTOOpE
uHpopMaIlMu U3 HMCTOYHMKOB C YYETOM TIPEAJIOKEHHOW y4eOHOW 3amauu u
3aITAaHHBIX KPUTEPUEB;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh W HMHTEPIPETHPOBATH
HH(pOpMAINIO Pa3IMUHBIX BUI0B U (DOPM IIPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (QOpMy  TIpEICTaBIICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4dl HECJIOXKHBIMH CXEMaMHu,
JIyarpaMMaMH, HTHBIMHU Tpa@uYecKUMU 00bEKTaMH U X KOMOUHAIUSAMU;

OIICHUBATh JIOCTOBEPHOCTh HMH(MOPMAIIUHA 110 KPUTEPHUSIM, IIPEIIONKESHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;



3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIE NelCTBUA

OOwmenne:

COIOCTABIISATh CBOU CYXKJICHHSI C CYXACHUSAMU APYIMX YYACTHHKOB JAUAIIOra,
OOHapyXHBaTh Pa3IUUHUE U CXOACTBO MO3UIIHIA;

nyOJIMYHO MPENCTABIATh PE3YIbTAThl BBIIOJIHEHHOTO ONBITA (IKCIIEPUMEHTA,
UCCJIEIOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHMS C Y4Y€TOM 3ajad
NPE3EHTAlUA U OCOOEHHOCTEW ayJAUTOPUU MU B COOTBETCTBHHU C HUM COCTABIISTH
YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIOJIB30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMmecTHasI 1eITEIBHOCTD (COTPYIHHUYECTBO):

IIOHUMAaTh M HCIIOJB30BATH MPEUMYILECTBA KOMaHIHOW W MHAUBUIYAJIbHOU
paboThl MpH pEUIeHMH KOHKPETHON NpoOJieMbl, B TOM YHUCIE MpPU CO3JAHUU
MH(OPMAIMOHHOTO MPOIYKTA;

NPUHUMATh 1I€JIb COBMECTHOW MH(MOPMALMOHHON JEATEIBbHOCTH MO cOopy,
oOpaboTke, nepenade, QopmManu3aluu HHPOPMALUH, KOJJIEKTUBHO CTPOUTH
JEHCTBUS MO €€ JOCTHKEHMIO: PaclpelesaTh poJid, JOrOBapUBaThCs, 00CYXAATh
MPOLIECC U PE3YJIHTAT COBMECTHOM PaOOTHI;

BBINIOJIHATh CBOKO 4YacTh paboOThl ¢ MH(pOpManued Wik HHPOPMAUOHHBIM
IIPOIYKTOM, AOCTHTasi KadeCTBEHHOI'O pPE3yJibTaTa [0 CBOEMY HAIPABICHUIO U
KOOPJMHHUPYsI CBOM JIEHUCTBHSI C IPYTUMHU WICHAMHU KOMaH/bI;

OLIEHMBATh Ka4Y€CTBO CBOETO BKJIaJa B 00N HH(OPMALIMOHHBINA IPOAYKT IO
KPUTEPHUSM, CAMOCTOSITENIBHO C(POPMYIMPOBAHHBIM YHACTHUKAMH B3aUMOJICUCTBHS;

CpPaBHUBATh pe3yJlbTaThl C MCXOAHOW 3aJadyeil M BKJAJ KaXKIOTO 4YIECHA
KOMaH/bl B JOCTHXXEHHE pe3ylbTaToOB, pa3AeisiTh c(epy OTBETCTBEHHOCTU U
IPOSIBIISITE TOTOBHOCTB K MPEIOCTABICHUIO OTUETA NTEPE TPYIIION.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH B JKU3HEHHBIX M YUEOHBIX CUTyalUsAX MpoOseMbl, TpeOyromue
pEeLIeHHUS;

OPUEHTUPOBATHCS B PA3NIMUHBIX MOAXOJAaX K TMPUHITHIO PEHICHU
(MHIMBUAYAJIbHOE MPUHATHE PELIEHUM, IPUHATHE PELLIEHUI B IPYIIIE);

CaMOCTOATEJIBHO COCTABJIATh AJTOPUTM pEUIEHUs 33Aaud (WM €ro 4acTh),
BBIOMPATH CIIOCOO perieHus: ydeOHOU 3a7aun ¢ YY4ETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTh NpeajaraéMble BapHUAHTHI
pelIeHul;



COCTaBIISATh IUIAH JEUCTBUU (IJIaH pealu3alid HAMEUEHHOro ajropurMa
pelIeHNs ), KOPPEKTUPOBATH MPEAJIOKEHHBIN AIITOPUTM C YU4ETOM MOJIYUEHUST HOBBIX
3HAHHUI 00 U3y4aeMOM OOBEKTE;

MPOBOJUTH BBHIOOP B YCJIOBHSIX NPOTUBOpPEUMBOW HHPOpManuu U OpaTh
OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIaJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEIICKCHUH;

JIaBaTh OIIEHKY CUTYaIlMH U MpeJiaraTh IiaH €€ U3MEHEHUS;

YUUTHIBATh KOHTEKCT U MPEABUJETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh
Opy  penieHud y4eOHOW 3ajadyd, aJanTUpOBAaTh pEHICHHE K MEHSIOUUMCS
00CTOSITEIIECTBAM;

OOBSCHATh  TPUYHMHBI  JOCTHRKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
WH(OPMAITMOHHON JIeATEeNIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaxOJUTh O3UTUBHOE B MIPOU3OLIEAIIEN CUTYAIUU;

BHOCUTh KOPPEKTUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIMXCS CUTYyaIlui, yCTAaHOBJIECHHBIX OLIMOOK, BOSHUKIINUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

IMOIHOHAIbHBIA HHTEJJIEKT:

CTaBUTH c€0s1 HA MECTO JAPYroro 4ejaoBeKa, MOHUMATh MOTHUBBI M1 HAMEPECHHUS
ApYroro,

IIpunsitue cedst M APyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYT JAXKE B YCIOBHSIX
OTKPBITOTO JOCTYTA K JIIOOBIM 00bEMaM HHGOPMAIIHH.

HPEIMETHBIE PE3YJIBTATDBI

K koHumy oOyuenuss B 7 kjaacce y oOydaromierocss OyayT c(opMupoBaHbI
CJIEIyIOLIUE YMEHHUS:

JEMOHCTPUPOBATh  BIJIAJICHUE OCHOBHBIMU  MOHATUSAMM: HWH(MOpMAaIus,
nepeaaya, XxpaHeHue u 06padoTka MHPOPMAIIUU, AITOPUTM, UCTIOIB30BaTh UX JIJIS
perieHus y4eOHBIX U MPAKTUYECKUX 3a71a4;

KOOUPOBATh M JIEKOJAMPOBaTH COOOILIEHUS IO 3aJlaHHbIM I[paBUJIaM,
JEMOHCTPUPOBATh MOHUMaHUE (MOACHATh CYIIHOCTh) OCHOBHBIX NPUHIIMIIOB
KOAUPOBaHUS WHGOPMAIMKM PA3IMYHON MPUPOMBI: YHCIOBOH, TEKCTOBOM (B
pa3IMYHBIX COBPEMEHHBIX KOIUPOBKAX), rpaguueckoi (B pacTpOBOM U BEKTOPHOM
IIPEICTABIICHNUHN), ayIN0, BUJEO;

CpPaBHUBATh JJIMHBI COOOILIEHWH, 3alMCaHHBIX B pa3JIMYHBIX al(aBUTaXx,
ONepUpoBaTh €IMHUIIAMH H3MEpPEHUs MH(GOPMAIIMOHHOTO 00bEMAa U CKOPOCTH
nepeaaun JaHHbIX;



OLICHMBAaTh W CPaBHMUBATh pa3Mephbl TEKCTOBBIX, IpapUUECKHX, 3BYKOBBIX
¢aitnoB u Buaeoaitios;

IPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHS U Tiepeaadu
JTaHHBIX, CPABHUBATh UX KOJIMYECTBEHHbIE XaPAKTEPUCTUKH;

[OJTy4aTh U UCIOJIB30BaTh MH(OPMALIMIO O XapaKTEPUCTUKAX MEPCOHATBHOIO
KOMIIBIOTEpAa U €ro OCHOBHBIX JJIEMEHTaxX (IPOIECCOp, ONEpaTUBHAs MaMSTh,
JOJITOBPEMEHHAsI MaMATh, yCTPOWCTBA BBOJIA U BHIBOIA);

COOTHOCUTBH XapaKTEPUCTUKH KOMIIbIOTEpA C 3aJadaMM, PEIIaeMbIMH C €ro
OMOMUIBIO;

BBIJIEJISITh OCHOBHBIE 3Tallbl B UCTOPUHU Pa3BUTHS KOMIIBIOTEPOB, OCHOBHBIE
TEHACHIIMUA Pa3BUTHS WH()OPMAILIMOHHBIX TEXHOJOTHH, B TOM YHCIE TI00albHBIX
ceTel;

OPUEHTHPOBAThCSI B HEPAPXUUECKOM CTPYKType (ailloBoil  CHUCTEMBI
(3amuchIBaTh TMOJNIHOE WM (aiina (mamnku, Karajnora), nmyTh K ailmy (mamke,
Karajory) IO UMEIONIeMYCs OMUCaHUI0 (DaioBO CTPYKTYpPBl HEKOTOPOTO
MH()OPMAITMOHHOTO HOCUTENS);

paboTtath ¢ PaillioBOl CHCTEMOW MEPCOHATBHOIO KOMIbIOTEPA U 00JaYHBIMU
XpaHWIMILAMU C MCIOJNb30BaHUEM TIpaduyeckoro uHTepdeiica: co3aaBaTh,
KOIIUPOBATh, MIEPEMEILATh, IEPEUMEHOBBIBATh, YIAIATh U apXUBUPOBAThH (Pailsibl U
KaTaJory;

coOmtoaTh TpeOoBaHMs O€30MaCHOM AKCILTyaTallMM TEXHUYECKHUX CPENICTB
UKT, umeTts npeacTaBieHre o BIUSHUU Ucnoiab3oBanus cpeacts UKT Ha 310poBbe
M0JIb30BATEINSI, YMETh IPUMEHITh METOIbI MPO(PHUIAKTUKH 3a00I€BaHU, CBI3aHHBIX
C UCTIOJIb30BaHUEM LIU(PPOBBIX YCTPONCTB;

COOJII0JIaTh CETEBOM ATUKET, 0a30BbIE€ HOPMbI MH(DOPMAIMOHHOW STUKHU H
mpaBa mpHu paboTe C MPHIOKEHUsSMU Ha JIOOBIX ycTpoicTBax W B WHTepHere,
BBIOMpATH 0€30IaCHbIE CTPATETUU TTOBEACHUS B CETH;

UCIIOJIb30BaTh Pa3INyYHbIe CPECTBA 3AIUTHI OT BPEJOHOCHOTO MPOTPaMMHOIO
oOecrieueHus1, 00ecrneynBaTh JIMYHYIO 0€30MacCHOCTh IPU UCIIOIb30BAHUU PECYPCOB
cetn VIHTepHET, B TOM 4YHCJIE 3allUIIaTh NEPCOHAIBHYI0 HWH(GOPMAIUIO OT
HECAHKIIMOHUPOBAHHOTO JOCTyMa M €ro MOCIEACTBUI (pasriamieHusi, OJIMEHBI,
yTpaThl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOIMUYECKUX M COLMAJIBHO-
NCUXOJIOTMYECKUX  aCleKTOB  MCMOJb30BaHUS ceth MHTepHer  (cereBas
AaHOHUMHOCTb, ITU(POBOH CIIE], Ay TEHTUYHOCTh CYOBEKTOB U PECYPCOB, OTTACHOCTH
BpPEJIOHOCHOTO KO/1a);

uckatb nHpopmanuio B lHTepHeTe (B TOM YMCIIE MO KIFOYEBBIM CJIOBaM U 1O
U300paKeHHI0), KPUTHUECKH OTHOCUTHCS K HailIeHHOHM MH(pOpMaluu, oco3HaBas
OMAaCHOCTh JUIsI JIMYHOCTH U OOILIeCTBAa PpacCHpOCTPaHEHUS BPEIOHOCHOM
uHPOpPMAITH, B TOM YHCIIE SKCTPEMHUCTCKOTO U TEPPOPUCTHIECKOTO XapaKTepa,



IIOHUMATb CTPYKTYPY aJApEcoB BeO-peCypcoB;

UCIIOJIb30BaTh COBPEMEHHbBIE CEPBHUCHI HHTEPHET-KOMMYHUKALUN, [IUPPOBBIC
CEpBUCHI TOCYJAPCTBEHHBIX YCIYT, IU(PPOBBIE 00Pa30BATEIbHBIE CEPBUCHI,

PacKpbIBaTh CMBICH MOHSATHHA «UCTHOJIHUTENDbY», «AITOPUTMY, IIPOTPAMMAaY,
MIOHUMas Pa3HUILY MEXKIY YIOTpeOIIEHHEM 3TUX TEPMUHOB B OOBIIEHHON peyuu U B
uHpOpMaTHUKE;

OTKCHIBATh AJITOPUTM PEIICHUS 33]Ja4H PA3IUYHBIMUA CIOCO0aMU, B TOM YHCIIE
B BUJI€ OJIOK-CXEMBI;

pa3duBaTh 3aJayll Ha MOJ3aJa4yd, COCTABJIATH, BBHIIOJIHATH BPYYHYIO U Ha
KOMITBIOTEpPE HECITIOKHBIE AITOPUTMBI C HMCIIONBb30BAHUEM BETBICHHUH, LUKIOB U
BCIIOMOTATENbHBIX aJITOPUTMOB Ui YIPABICHUS HWCIOJHUTEISAMU, TAaKUMU Kak
Po6ort, Yepenamika, YepTEKHUK;

IPEJCTaBIISTh PE3YIbTaThl CBOEH JIEATENBHOCTH B BUJE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX TPE3EHTAINH, 1€MOHCTPUPYS
BJIQJICHNE YMEHHUSIMH ¥ HaBbIKAMH HCIOJB30BaHUS HH(DOPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJOTUH JIJIsl TIOMCKA, XpaHEHUs, 00pabOTKH U Mepeaadu
M aHanmM3a pa3MYHBIX  BUAOB  uHpopManuu, GOPMHUPOBATH  JIMYHOE
MH(POPMAILIMOHHOE TIPOCTPAHCTBO.

K koHumy oOyuenus B 8 kiacce y oOydaromerocss OyayT chopMupoBaHbI
CIIEYIOIIE YMEHHUS:

HOSICHSTh PA3JIMYUS MEXKAY MO3UIUOHHBIMU U HEMO3ULIMOHHBIMUA CUCTEMaMHU
CUHCJICHMUS,;

3alyChIBaTh, CPABHUBATh W MPOHU3BOAHUTH apu(PMeTHUUYECKHE OmNepanuu Haja
[EJIBIMHU YMCIaMH B TTIO3UIIMOHHBIX CUCTEMaX CUHCIICHUS;

ONEPUPOBATh TMOHATHSMHU  «BBICKa3bIBaHHE», <WIOTMUYECKas OIepaius,
«JIOTUYECKOE BBIPAKECHUEY;

3alChIBaTh JIOTHYECKUE BBIPAKEHUS C HCIONb30BAHUEM JTU3BIOHKIINH,
KOHBIOHKIINH, OTPULIAHHUS, UIMILTUKALIMN ¥ SKBUBAJICHIINH, ONPEICISITh HCTUHHOCTh
JIOTUYECKHUX BRIPAKCHUN TPY U3BECTHBIX 3HAYCHUSAX UCTUHHOCTH BXOISIINX B HETO
NEPEMEHHBIX;

CTPOUTH TaOJMIbl HCTUHHOCTU JJISl JIOTUYECKUX BBIPAKEHUH, CTPOUTH
JIOTUYECKHE BBIPAKEHUS TI0 TaOJIMIIaM UCTHHHOCTH,

YIPOINATh JOTHUECKHUE BHIPAKEHUS, UCTIONIB3YS 3aKOHBI allreOphI JTOTHKY;

IPUBOJUTH MPUMEPHI JIOTUYECKUX IJIEMEHTOB KOMITBIOTEPA;

BbIOMpaTh MOAXOASIIUN AITOPUTM ISl pEIICHUS 3a/1a4H;

ONEpUPOBATh  MOHATHSIMH: TEPEMEHHas, THUIl  JIaHHBIX, OIepanus
NpUCBaWBaHusl, apu(PMEeTUYECKne M JIOTMUECKHUE OIEepalny, BKIOYas OIeparuu
IIEJIOUMCIIEHHOTO AEJICHHUS U OCTaTKa OT JeJICHUS;



WCITOJIb30BAaTh KOHCTAHTHI M TMEPEMEHHBIC PA3TUYHBIX TUIIOB (YUCIOBBIX —
IIEJBIX U BEIIECTBEHHBIX, JIOTMYECKUX, CUMBOJIBHBIX), a TAK)XE COJEpIKAINe HX
BBIPKEHMSI, UCTIOIH30BATh OTIEPATOP MPHUCBANBAHUS;

3alUChIBaTh ~ JIOTMYECKHUE  BBIPAKEHUS ~ HA  HM3y4YaeMOM  S3bIKE
POrpaMMUPOBAHMS;

aHAM3UPOBATh MPEIJIOKCHHBIE aJITOPUTMBI, B TOM YHCJI€ ONPEACIISIThH, KaKHie
pe3yNbTaThl BO3MOXHBI TPU 33aJaHHOM MHOXKECTBE WCXOJHBIX 3HAYCHUH,
OTPEENSTh BO3MOKHBIE BXOJHBIC JIaHHBIE, MPHUBOMASIINE K OINPEACIEHHOMY
pe3ynbTary;

co3fgaBaTh M  OTJ@XHUBaTh MPOrpaMMbl HAa  COBPEMEHHOM  SI3bIKE
nporpaMMupoBanus obmiero HazHadeHus (Python, C++, Java, C#), peanu3yrorime
QITOPUTMBI  00PAOOTKM YHCIIOBBIX J@HHBIX C HCIIOJIB30BAHUEM BETBIICHHM
(HaxoKJIeHHEe MUHUMYMa U MaKCUMyMa U3 JIBYX, TPEX U YETBIPEX YKCEl, PEIICHHE
KBaJIPaTHOTO YPAaBHEHM I, UMEIOIIETO BEUIECTBEHHBIE KOPHH);

co3gaBaTh M  OTJKHBATh MPOTPaMMBl Ha  COBPEMEHHOM  SI3BIKE
MPOTrPAaMMHUPOBAHKS OOIIEr0 Ha3HAYEHWsS W3 TMPUBEIEHHOTO BBINIC CIIHCKA,
peanu3yronue ajaropuTMbl OOpaOOTKH YHCIOBBIX MAaHHBIX C HCIIOJIB30BAaHUEM
IUKIOB C TIEPEMEHHOM, IMKJIOB C YCJIOBHUSMHU (QJTOPUTMBI HAXOXKICHUS
HaMOOJbIIEro OOIIETO JAENUTENs JIByX HATypaJIbHBIX YHCEJ, MPOBEPKHU
HATYpaJIbHOTO YUCJIa Ha TIPOCTOTY, Pa3JIOKEHUS HATYPabHOTO YHCIIa Ha TPOCTHIE
COMHOYHUTEJIH, BBIJICICHUS ITU(P U3 HATypaJbHOTO YHCIIA);

co3fgaBaTh M  OTJ@XHUBaTh MPOrpaMMbl HAa  COBPEMEHHOM  SI3BIKE
MPOrpaMMUPOBAHMsS OOIEr0 Ha3HAYEHUs W3 TPUBENEHHOTO BBINIE CIHCKA,
peaNM3yoIIie alrOPUTMBI 0OPabOTKH MOTOKA JAHHBIX (BBIUYMCICHUE KOJIMYECTBA,
CYMMBI, CPETHETO apu(PMETHICCKOTO, MUHUMAJILHOTO ¥ MAaKCHMAJIBHOTO 3HAYCHHH
DJIEMEHTOB YHUCJIOBOM TMOCIEIOBATEILHOCTH, YAOBICTBOPSIONIUX 3aJaHHOMY
YCJIOBHIO);

co3fgaBaTh M  OTJQXHMBaTh MPOTpaMMbl HAa  COBPEMEHHOM  SI3BIKE
MPOrPaMMHUPOBAHMS OOIIEr0 Ha3HAYEHWsS W3 TMPUBEIEHHOTO BBINIC CIIHCKA,
peanu3yIole aJIropuTMbl 00pabOTKM CHUMBOJBHBIX J@HHBIX (IIOCUMBOJIbHAS
00paboTKa CTPOK, MOJICYET YACTOTHI OSABIICHUSI CHMBOJIA B CTPOKE, UCTIOJIb30BaHHUE
BCTPOCHHBIX QYHKIUN JIst 00pabOTKU CTPOK);

CO3/7[aBaTh U OTJAXHUBATh MPOTPAMMBbI, PEATU3YIONIUE THUIIOBBIC aJTOPUTMBI
00pabOTKM ONHOMEPHBIX YHCIIOBBIX MAacCHBOB, Ha OIHOM U3 S3BIKOB
MPOTrPAMMHUPOBAHMS W3 TPUBEAECHHOTO BBINIC CIHMCKA: 3allOJTHCHHE YHCIOBOTO
MacCHBa CIIy4allHBIMH YHCJIaMH, B COOTBETCTBUU C (OPMYJION WM MyTEM BBOJIA
Yuces, JUHCHHBIA TOWCK 3aJaHHOTO 3HAYECHHS B MAacCHUBE, MOJCUET DJIEMEHTOB
MAacCHBa, YyJOBJETBOPSIONIMX 33JaHHOMY YCJOBHUIO, HAXOXICHUE CYMMBI,
MHUHHUMAJIbHOTO ¥ MaKCHMAaJIbHOTO 3HAYCHHH 3JIEMEHTOB MACCUBA;



WCIIOJIb30BATh  DJICKTPOHHBIE TaONHIBI 1T  0O0pabOTKM, aHamm3a W
BU3YyaJIN3aIM YUCIIOBBIX JAHHBIX, B TOM YHCJIE C BBIICICHUEM JIrana3oHa TaOIHIIbl
U yHOPSIIOYMBAHUEM (COPTUPOBKOI) €T0 AJIIEMEHTOB;

CO3/7aBaTh U MPUMEHSTH B 3JICKTPOHHBIX TaOIMIIAX POPMYIIBI ISl PacU€TOB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apudmernueckux (QyHKIUH (CyMMUpOBaHUE,
BBIYHCIICHUE  CPEIHEro  apu(pMETHYECKOTO, TIOWUCK  MaKCUMaJIbHOTO U
MUHUMAJIBHOTO 3HA4YeHUM), aOCOJIOTHOM, OTHOCUTEIBHOM M  CMEUIAHHOU
azpecanuu.

K xonmy oOyuenus B 9 kjacce y oOyuaromierocss OyayT chopMHpOBaHBI
CIIEYIOIIE YMEHHUS:

JEMOHCTPUPOBATh BIIAJICHUE TOHATUIMH «MOJIETbY, «MOJICIUPOBAHUEN:
pPacKpbIBaTh HUX CMBICI, OINpPEAENATh BUIbl MOJENEH, OLIEHWBATh COOTBETCTBUE
MOJICTT MOJICTHUPYEeMOMY OOBEKTY W LEIsIM MOJCIUPOBAHUS, HCIOIb30BaTh
MOJICTTUPOBAHUE JIJISl PEIICHHS YIeOHBIX U MPAKTUIECKUX 3a/1a4;

CO3/1aBaTh OJHOTAOINYHYIO 0a3y TaHHBIX, COCTABIISATH 3aMPOCHI K 0a3€ JaHHBIX
C TIOMOILBIO BU3YaJIbHOTO PEIAKTOPA;

JEMOHCTPUPOBATh BJIAJICHUE TEPMUHOJIOTUEH, CBSI3aHHOM ¢ Trpadamu
(BepmmHa, pedpo, MyTh, JJIMHA peOpa U MyTH) U JePEBbsIMU (KOPEHb, JTUCT, BHICOTA
zepesa);

UCIIOJIb30BaTh Tpadbl M JIEpeBbs I MOJAEIUPOBAHUSA CHUCTEM CETEBOM U
UEPAPXUUYECKON CTPYKTYpbl, HAXOJUTh KpaT4allluii MyThb B 3aJaHHOM TIpade,
BBIUMCIIATh KOJMYECTBO IyTE€H MEXIy JBYMs BEpIIMHAMHU B HaIlpaBICHHOM
alUKIMYECKOM Tpade, BHIOIHATH epedop BapUaHTOB C MOMOUIBIO JEPEBa;

CTPOUTHh HECIOKHbIE MaTeMAaTUYECKHE MOJETH M UCIOIb30BaTh WX IS
peleHus 3a7a4 ¢ MOMOIIBI0 MaTEMATUYECKOTO (KOMIIBIOTEPHOT0) MOJEJIMPOBAHHUS,
NOHMMATh CYIIHOCTb 3TaloOB KOMIBIOTEPHOIO MOJAEIUPOBaHUs (MOCTaHOBKA
3aJa4M, TIOCTPOCHHE MAaTeMaTH4YeCKOW MOJENH, NporpaMMHas peanu3aius,
TECTUPOBAHUE, TIPOBEACHHE KOMIBIOTEPHOTO OKCIEPUMEHTa, aHalu3 ero
pe3yIbTaTOB, YTOUHEHHE MOJIEIIN);

pa30buBaTh 3a/JaYd Ha MOJ3aJauM; CO3/AaBaTh U OTJIAKMBATh MPOTpamMMbl Ha
COBPEMEHHOM $sI3bIKE MPOrpaMMHUpOBaHust o01ero HazHauenus (Python, C++, Java,
C#), peanuzymoliye airopuTMbl 00paOOTKH YUCIOBBIX JAHHBIX C UCIOJIb30BAaHUEM
noanporpamm (mpouenyp, GyHKIHi);

COCTaBISITh U OTJIQKHUBATh NPOrpaMMbl Ha COBPEMEHHOM  SI3bIKE
IpPOrpaMMHUpPOBAHUS OOIEr0 Ha3HAUEHUS W3 TNPUBEIEHHOTO BBIIE CITUCKA,
pealn3yIoNe HECTI0KHBIE PEKYPCUBHBIE aJTOPUTMBI;

COCTaBISITh W  OTJQKHUBATh TPOrpaMMBl HAa COBPEMEHHOM  SI3BIKE
IpPOrpaMMHUPOBAaHUs OOINEr0 Ha3HAUEHUS W3 TPUBEAEHHOTO BBIINIE CITUCKA,



peanu3yrone ajaroOpuTMbl COPTUPOBKM MACCHBOB, JBOWYHOTO TIIOMCKA B
YHOOPSIZIOUEHHOM MacCHUBE;

COCTaBISITh WM  OTJIAKWBATh MPOTPAaMMBI Ha COBPEMEHHOM  SI3BIKE
IpPOrpaMMHUPOBaHMs OOIEr0 Ha3HAYEHUsT W3 TMPUBEIEHHOIO BBIIIE CIUCKA,
peanu3yrone OCHOBHBIE aJITOPUTMBI 00paOOTKH JBYMEPHBIX MaCCUBOB (MaTpHII):
3aMO0JIHEHUE JIBYMEPHOTO MAacCHBa CIIyYalHBIMH YHUCJIAMU U C HUCIOJb30BaHUEM
dbopMys, BBIYMCICHHE CYMMBI 3JIEMEHTOB, MaKCUMAaJIbHOTO W MHHHUMAJIHHOTO
3HAYEHUM IIEMEHTOB CTPOKHU, CTOJIONA, AUaa30Ha, MOMCK 3aJaHHOTO 3HAYCHHUS;

COCTABJISITh M  OTJIAXKUBATh MPOTPAaMMBbl Ha COBPEMEHHOM  SI3bIKE
MpPOrpaMMUPOBaHMs OOIEr0 Ha3HAYEHUsT W3 TMPUBEIEHHOTO BBINIE CIKCKA,
peaNu3yroNIre IPOCThIC MPUEMBI TMHAMHYECKOTO MPOTPAMMUPOBAHUS;

BBEIOMPATH CITOCO0 MPEACTABICHUS JAHHBIX B COOTBETCTBUU C TIOCTABJICHHON
3amauedt  (TaOnuIbl, cxembl, TrpaduKd, JUarpaMMbl) C  HUCIOJIb30BAaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 0OpaOOTKU JaHHBIX;

WCIIOJIB30BaTh JJIsl 00pabOTKHU TaHHBIX B AJICKTPOHHBIX Ta0IUIAX BCTPOCHHBIC
byHKIMA (CyMMHUPOBAaHWE W TOACYET 3HAYCHUN, OTBEYAIONIMX 3aJaHHOMY
YCJIOBHIO);

WCIIOJIb30BATh YMCJICHHBIE METOJIBI B AJIEKTPOHHBIX TaOMUIAX JUISI PEIICHHUS
3aJlay U3 pa3HbIX MPEIMETHBIX 00JIaCTel: YUCICHHOTO MOJICIUPOBAHUS, PEIICHUS
YPaBHEHUM Y TOMCKA ONTUMAJIbHBIX PEIICHUM;

pa3pabaTheiBaTh  BEO-CTpaHUIbl, COJAEpXKAIIME€ PUCYHKH, CIHCKH H
TUIEPCCHUIKY;

MPUBOAUTH NMPUMEPHI chep MpodecCHOHATILHON AESITEIbHOCTH, CBA3aHHBIX C
UH)OPMATUKON, TPOrPAMMHUPOBAHHEM U COBPEMEHHBIMH HWH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIMU TEXHOJIOTHUSIMH;

MIPUBOJIUTH IpUMEpPBl  TEPCIEKTUBHBIX  HAMpaBJIEHWH  pPa3BUTHSA
UH()OPMAITMOHHBIX TEXHOJOTHUH, B TOM YHCJIE HMCKYCCTBEHHOTO HWHTEIUIEKTa W
MalTMHHOTO O0yUYeHUS;

pacro3HaBaTh MOMBITKH U MPEAYIPEKIAATh BOBICUCHHUE CCOSI M OKPYIKAFOIIIMX
B JICCTPYKTHBHBIC W KPUMHHAJIBbHBIE ()OPMBI CETEBOH aKTUBHOCTH (B TOM YHCIIE
KHOepOYJUTHHT, (DUILIMHT).



IHHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

HaumeHoBaHue ypoka

Heneas

I'nmaBa 1. BBenenue

§ 1. BBenenne

Llenu u3ydyenus npeamera «Mupopmaruka». Texnuka 6€30macHOCTH U
npaBuiia paboThl HA KOMIIBIOTEPE

1 senens

§ 2. Uudopmanust u vHPOPMAITMOHHBbIE MPOLECCHI

N

WNudopmanus u 1aHHbIE

1 "Henensa

w

HHdopMannoHHbIE TPOIECCHI

2 Hexensa

§ 3. [IpeacraBienue uHpoOpManuu

®opmbl IpencTaBiIeHus] UHPOpMALUK

2 Hexmensa

JIBonuHoOe npejacTaBIeHre HHPOpMAaIHK

3 Henmens

PaBHOMepHBIe JABOHWYHBIC KOObI

3 Hemens

HepaBHOMepHHe ABOHNYHBIC KOJbI

4 yenensa

W3mepenune nndopmanuu

4 yenensa

O (N O~

VYpok cuctemaTu3anu 1 00001IeHUs 3HAHUN U YMEHUH.
KonTponbhas padota

5 penens

I'naBa 2. Komnbrorep

§ 1. Komnbrotep — yHuBepcajibHOE YCTPOHCTBO 00PA0OTKH JaHHBIX

10

Komnerotepsl, ux pazHoodpaszue. OCHOBHbIE KOMIIOHEHThI KOMIIbIOTEpA
U ux HazHayeHwue. [lepconanbubiil komnbioTep. [IpakTueckas padbota
«BxIroueHrne KoMIpIOTEpa U NOJTyYeHHE HH(POPMAITIH O €T
XapaKTEpUCTHKAX)

5 Henens

11

Hcropus pa3BUTHS KOMIIBIOTEPOB

6 Henens

12

CynepkomiibroTepsl. [lapannenbHbie BEIYUCICHHS.
CoBpeMeHHbIE TEHACHIUN Pa3BUTHs KOMIIBIOTEPOB.
[TpoBepounas pabota

6 Henens

§ 2. [IporpammHoe oGecnieyeHne KOMIBIOTEPa

13

[TporpammMHoe oOecnieueHre komnbioTepa. [IpaBoBas oxpaHa nmporpamm
U JTaHHBIX

7 Henmens

14

CuctemMHOe IporpaMMHOE obecrieueHue.
[TpakTrueckas pabota «/3ydyeHue aneMeHToB UHTEpQeiica
UCIIOJIb3yeMOH OIEePallMOHHON CUCTEMBI»

7 Henmens

15

Cucremsl nporpammupoBanus. [IpukiaagHoe nporpaMMHOe
o0ecrieuenne

8 Hemens

16

@Daiibl U KaTaJIorH (Mamnky).

[TpakTueckue padoTsl «Ilouck aiaoB cpencTBaMu onepauoHHON
CHUCTEMBI»,

«CpaBHEHHE pa3MEPOB TEKCTOBBIX, IPAPUUECKUX 3BYKOBBIX U
BUJIC0(aIIOBY

8 Henens

17

Pa6ota c daitmamu.
[TpakTdeckue paboThl: «BhINMONTHEHNE OCHOBHBIX OMepaIuii ¢
daiinamu u nankammny, «lcnoip3oBaHre MPOrpaMMBbI-apXUBATOPAY

9 Henmens




18

Opranuzanys UHAMBUAYAIBHOTO HH(OPMAIIMOHHOTO IIPOCTPAHCTBA.
[TpakTuyeckas pabdora «3ammra HHGOPMALUU OT KOMIIBIOTEPHBIX
BHUPYCOB C IIOMOIIbI0 aHTUBUPYCHBIX IIPOrpaMM».

9 Henena

§ 3. KomnbrorepHbie ceTn

19

KOMHBIOTCpHBIC CETH

10 wemens

20

ITouck nadopmanuu B cetn MIHTEpHET.
[TpakTudeckas pabota «Ilorck MHGOPMAIUH 11O KIFOYEBBIM CIIOBAM
U TI0 U300paXKEHHUIO»

10 genena

21

CoBpeMEeHHbIE CEPBUCHI MHTEPHET-KOMMYHHKALIUN U ITpaBUJIa UX
UCIIOJIb30BaHUs.

[TpakTrueckas pabota «Vcnonb30BaHne CEPBUCOB HHTEPHET-
KOMMYHUKaIUI.

11 nenens

22

Ypok cucremMaTu3anuu 1 0000IeHNs 3HAHUH 110 TeMe.
Konrtpomnbnas padora «L{udpposas rpaMOTHOCTEY

11 nenens

I'maBa 3. ®aiuanl

§ 1. TexcToBbIE JOKYMEHTBI

23

TekcToBbIE JOKYMEHTHI M TEXHOJIOTHU UX CO3JIaHMS.

Co31aHne TEKCTOBBIX JOKYMEHTOB Ha KOMIIBIOTEPE.

[Tpaktuyeckas padora «Co3nanne HeOOMBIINX TEKCTOBBIX JOKYMEHTOB
i

OCPENICTBOM KBATH(PHUIMPOBAHHOTO KIABHATYPHOTO IIHChMA C
UCIIOJIb30BaHNEM 0a30BBIX CPE/ICTB TEKCTOBBIX PEAKTOPOBY

12 Henensa

24

Crioco0b1 popMaTUPOBAHHS TEKCTA.

[IpakTuyeckas padora «DopmMaTupoBaHUE TEKCTOBBIX JOKYMEHTOB
(YycTaHOBKa MMapaMeTpOB CTPAHUIIBI JOKYMEHTA; (hOpMaTUPOBAHNE
CHMBOJIOB U a03aIleB; BCTaBKa KOJIOHTHTYJIOB U HOMEPOB CTPAHUIL)»

12 menens

25

CtpykTypHrpoBaHue HHPOPMALMK B TEKCTOBBIX JOKYMEHTAaX.
[Tpaktuyeckas padora «OdopMieHne CIUCKOB U TaOIHID)

13 Henens

26

Busyanuzanus nadpopmanuy B TEKCTOBBIX IOKYMEHTAX.
[TpakTuyeckas pabora «BcraBka n300paXkeHUN U IPYTUX
HETEKCTOBBIX 3JIEMEHTOB B TEKCTOBBIE JOKYMEHTBI»

13 wenmens

27

WHTennexTyanbHble BO3MOXHOCTH COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB

14 uenens

28

[TpaBuia HUTHPOBAHUS.
[TpakTrueckas padbota «Co3nanne HeOONbIINX TEKCTOBBIX JOKYMEHTOB
C IUTATaMU U CChUIKaMHU Ha IUTUPYEMbl€ HCTOUHUK»

14 uenens

29

OLieHKa KOJIMYECTBEHHBIX TapaMETPOB TEKCTOBBIX JOKYMEHTOB.
[TpakTuueckas padota «OnpeneneHne Kojaa CHMBOJIA B Pa3HBIX
KOJIMPOBKAaxX B TEKCTOBOM IIPOLIECCOPE

15 genensa

30

O06o00611eHre U cucTeMaTu3alus 3HaHu| 1o TeMe «TeKCTOBbIe
JIOKYMEHTBI.
KonrtposnbHas padora

15 genensa

§ 2. DjieKTpoHHbIE TAOJIHULBI




31

[TonsiTrie 00 AMEKTPOHHBIX Ta0MHIIaX. THUIBI TAaHHBIX B sTYEHKaX
AJICKTPOHHOM TaOJIHITBI.

PenaktupoBanue u opmaTpoBaHue TaOIHUL.

[TpakTuueckas padora «BBoa nanubix u popmyi, opopmiieHne
TaOIUIIBI»

16 uenens

32

[TpeoGpa3zoBanue GpopMyI Ipu KOMUPOBAHUH.
OtHocuTenbHas, A0COIOTHASL M CMEIIAHHAsT a/Ipecarusl

16 uenens

33

Berpoennble pyHKIMH TS TOMCKA MAKCUMyMa, MUHUMYMa, CyMMBI
U CpeHero apuMeTuyecKoro

17 uenens

34

Ananus u BU3yaJIM3allvuAd JAaHHBIX B 3JICKTPOHHBIX Ta6111/111ax

17 venensa

35

CoptupoBKa U QHIbTpAIHs JAHHBIX B BBIICICHHOM JHANa30He

18 wemens

36

[TocTpoenue auarpamm (rucTorpaMma, Kpyropas Auarpamma, TodeuHast
JuarpaMmma).
ITpoBepounas pabota

18 Henena

§ 3. Komnbrorepnas rpaguka

37

dopmupoBaHUE H300paKEHUS HA SKPaHE MOHUTOPA.
Konmuposanue nsera.

[Tpaktuyeckas pabora «OnpeneneHue koaa 1eera B nanmutpe RGB
B Ipa(h)uuecKOM pelaKToOpe»

19 wenens

38

Kommeroreprast rpaduka.
[Mpaktuyeckas padora «CoxpaHeHHUE paCTPOBOTO
rpau4ecKoro u300pakeHUs B pa3HbIX GpopMarTax»»

19 Henensa

39

Coznlanue U pelakTUpOBaHUE PaCTPOBBIX IpaPUUECKUX 0OBEKTOB.
[Tpaktuyeckas pabora «Co3aHue MHOTOCJIOMHBIX PacTPOBBIX
HN300paKCHUIN

20 Henens

40

[Hudposeie poTorpadumu.
[TpakTrueckas padota «OCHOBHBIE IPUEMBI pEIaKTUPOBAHUS

G poBbIX poTorpadpuin»

20 Henens

41

Bektopnas rpaduxa.

[IpakTuueckas padota «Co3gaHue u peJakKTUPOBAHUE U300paKEHUS C
MOMOIIbI0 HHCTPYMEHTOB BEKTOPHOTO TpaduIecKoro peaakTopar
ITpoBepounas pabota

21 wenens

§ 4. MyabTuMeuiiHbIC NIPE3CHTALIUH

42

TexHomorus MYJIbTHUMEONA. 3By1< Hu BHUJCO.

21 nHenens

43

KoaupoBanue 3Byka.

[TpakTuyeckas pabora «3anuck 3ByKOBBIX (DaillIOB ¢ pa3INYHBIM
KayeCTBOM 3By4YaHUs (TITyOMHON KOAMPOBAHUS U YAaCTOTOM
JVCKPETHU3ALINN)»

22 "Henens

44

KomnerorepHas npesentanus. PekoMeH1anum no co3gaHuio
IIPE3EHTALAMN.

22 "Henensd

45

Coznanue MynbTUMeIUHHON npe3enTauu. [IpakTuueckas padbora
«Co31aHue Mpe3eHTaluy ¢ THIIEPCCHUIKAMHU Ha OCHOBE FOTOBBIX
11120JIOHOBY

23 "Henend

46

O0600611eHe TpeACcTaBICHUN 0 IUPPOBOM KOJIUPOBAHUH HEMPEPHIBHBIX
naHHbIX. [IpoBepounas padoTa.

23 wenens

I'naBa 4. [IporpamMmupoBanue

§ 1. UcnonHuTEIM M AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUH




47 | Ilonarue anroputMa. McnosHurenu anropurMoB 24 nepnens
48 | CpoiictBa anroputma. CriocoObl 3aIIUCH aITOpUTMa 24 nenens
49 | AnroputMHuuYecKas KOHCTPYKIMS «ciaeqoBaHuey. JIMHeNHbI alroputm 25 "enens
50 | UcnomauTtens Bomoneit u ero cucremMa KOMaH/I 25 Henensd
51 | Ucnonnutens YepTEKHUK U €r0 CUCTEMA KOMaH[ 26 "Hexaenst
52 | KoHCTpyKIIMS «BETBICHUEY: MOJHAS U HETIOIHAsT POpMBbI 26 Henens
53 | Pa3BerBastonuecs alrOpuTMBI I UCIOTHUTENS PoOOT 27 Henens
54 | KoncTpykuus «a10BTOpeHUE». LIMKIBI ¢ 3aJaHHBIM YHCIOM IOBTOPEHUHM | 27 Hezens
55 | Huxisl ¢ 3aJaHHBIM YKCIIOM TOBTOPEHUM JJIs1 UCIIOTHUTENECH 28 Hexens
Ueptéxauk n Yepernaxa
56 | Llukisl ¢ ycIoBHEM BBIOTHEHHS Ui HCTIONHUTENS PoGoT 28 Henens
57 | LHuKJIBI C IEPEMEHHOM JUIsl UCTIOTHUTENA YepTEKHUK 29 uenens
58 | BcnomoratenbHbie alrOpUTMBI 29 uenens
59 | BcnomorarenbHbI€ aNTOPUTMEI C ITApaMeTpaMu 30 nenens
60 | Ypok cucremarusanuu u o000IIeHNs 3HaHUI 1 ymeHuit. KoHTponbHas 30 Hexens
pabora
61 | UtoroBas KoHTpoOJbHas paboTa 31 nenens
§ 2. 5sI3pIk nporpaMMupoBaHust
62 | I'pajuxa B Python.
Cuctema xoopauHat. OTpe3ku 31 menens
63 | I[IpsiMoyroiabHUK, OKpYKHOCTh. CBOMCTBA KOHTYpa (LIBET, TOIIIUHA
JIMHUM) U 3aJIUBKU 32 Henens
[Toctpoenue nzobpaxenuii u3 rpaguuecKux MPUMUTHBOB.
64 | Ilponemypsl 32 Henmens
65 | Mcnonp3oBaHuE HUKIIOB AJIsE TOCTPOCHUS N300paXKeHHM 33 nenens
66 | BioxeHHbIE LIMKIIBI 33 menens
67 | LltpuxoBka 3aMKHYTOW 00JaCTH MPOCTOM POpPMBI 34 nenens
68 | Ob6o6meHue 1 cucTeMaTH3alus 3HaHUH U YMEHUH 10 Kypcy 34 Henens

nH(popMaTuKu 7 Kiacca




8 KUIACC

Ne HanmeHoBaHMe ypoka Henens
1 | Texuuka Ge3onacHOCTH 1 Henens
I'maBa 1. Teopernyeckne 0CHOBbI HHPOPMATHKH
2 | TTo3MIIMOHHBIC M HEMO3UIIMOHHBIC CHCTEMbI CUHCIICHUS 1 Henens
3 | Pa3BépuyTas Gopma 3amcH Inciia 2 Henens
4 ITepeBos B 1€CATUYHYIO CUCTEMY YHMCEl, 3alIUCAHHBIX B APYTUX 2 Henens
CUCTEMax CUHCIICHHS
5 | JIsonuHas cucTemMa CUUCIICHUS 3 Henens
6 | BocbMepruHas cucTeMa CUMCIICHHS 3 Henens
7 | HlectHamnarepuvHas CHCTEMa CYUCIICHHSI 4 uenens
8 IlepeBoasl yncen MEXIY JIBOMYHOM, BOCBMEPUYHON U 4 Henens
[IECTHAIIATEPUYHON CUCTEMaMU CUUCIICHUS
9 | Apudmerryeckue omnepanuy B JBOMIHON CHCTEME CUUCIIEHUS 5 Henest
10 IIpencraBienue nenbix yncen B P-WYHBIX CHCTEMax CUUCICHUS 5 Henest
11 ApudmeTrndeckue onepanuu B P-MUHBIX CUCTEMAaX CUHCICHHUS. 6 Henens
KonTponbHas pabota
12 | Jlormueckue BBICKa3bIBAHUS 6 nenens
13 | Jlormueckue ornepanuu «my, KHIH», KHE» 7 Henens
14 Jlorudeckue onepanuu «UCKIIOYAIOIee TN, «AMILTUKALIUY, 7 Henens
«OKBUBAJICHLIUS
15 | Onpenenenrie HICTHHHOCTH COCTABHOTO BBICKA3BIBAHHUS 8 Henens
16 | Jlornueckue BelpakeHus. [IpaBuia 3anucu JTOru4ecKux BbIPAXKEHUN 8 Henmens
17 | ITocTpoeHune TaOIHMI HCTHHHOCTH JJOTUYECKHUX BBIPAKCHUM 9 "Henena
18 | YmporeHue JTOTHYECKUX BRIPAKEHUH. 3aKOHBI alreOphl JIOTUKH 9 Henens
19 | IlocTpoeHue TOrnYecKUX BbIPAKEHUH MO TabIUIe HCTUHHOCTH 10 nepens
20 | 3HaKOMCTBO C JJOTHYECKHUMH OCHOBAMM KOMITbIOTEpA 10 nepens
21 | Cymmarop. KonTponpsHas pabota (JoMarHsis) 11 nenenst
I'naBa 2. AiropuT™Mbl ¥ NIPOrpaMMHpPOBaHue
22 | S3bik mporpamMMupoBanus. CucreMa nporpaMMUpOBaHUs 11 Henens
23 | Llenble, BeNECTBEHHBIE U CUMBOJIbHBIE IEPEMEHHBIE 12 nenens
24 | Onepatop npucBauBaHus. Apu(pMeTHUeCKHEe BhIPayKEHHS 12 nepens
25 | Onepanuu ¢ UeabIMH YUCIaMHU 13 Henens
26 | IIpoBepka 1eIMMOCTH OJHOTO LIEJIOTO YUCIIAa Ha IPYroe 13 nepens
27 | Onepanuu ¢ BeIECTBEHHBIMU YHUCIaMu. BeTpoeHnHble GyHKINN 14 nenens
28 | CnyuaiiHble (1iceBloCTy4aiiHbIe) Yncia 14 nenens
29 | BerBaenus 15 nenens
30 | HaxoxneHrne MUHMMYMa U MaKCUMyMa U3 IBYX, TPEX U YETHIPEX YK CEN 15 Henens
31 | CocraBHBIC YCIOBUS 16 nenemnst
32 | Penienue kBaipaTHOTO YpaBHEHHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHU 16 nepens
33 | Jlornueckue nepeMeHHsble. [lunanorosas oTiaaaka nporpamm 17 nenens
34 | lukn ¢ ycinoBuem 17 nenenst
35 Anroputm EBKina myist HaX0xKACHHS HAUOOJBIIIETO OOIIEro JETUTEIS 18 Hexens

ABYX HATYPAJIbHBIX YHCECJI




Pa3z0Ouenue 3anmucu HaTYpaIbHOTO YUCIIA B TO3UIIHOHHON CHCTEME C

36 18 Henens
OCHOBaHWEM, MEHBIIIUM WX paBHBIM 10, Ha OTAETbHBIC TUDPHI

37 | PaznoxeHue HaTypajJbHOTO YMCIIAa HA IIPOCTBIE COMHOXKHUTEIN 19 nenens

38 [{ukn ¢ nepeMeHHON. AJITOPUTM NMPOBEPKH HATYypPaIbHOTO YHCIIa Ha 19 Hexens
IPOCTOTY

39 AHanu3 anroputMoB. OmpesieIeHre BO3MOXKHBIX PE3YJIbTaTOB paOdOThI 20 Hexens
aIropuTMa MpHU 33JaHHOM MHOKECTBE BXOJIHBIX JaHHBIX

40 Ananuz anroputMoB. OripesielieHre BO3MOKHBIX BXOIHBIX JaHHBIX, 20 Henens
MPUBOISAIINX K JAHHOMY PE3yJIbTaTy

41 | O6paboTKa MOTOKA TAHHBIX: BRIYUCICHUE KOJIMYECTBA, CYMMBI 21 venens

42 | O6paboTKa MOTOKA JaHHBIX: BRIYUCICHUE CPETHErO apu(PMETUYECKOTO 21 "enens

43 Brruncnenre MUHUMaIbHOTO U MAaKCUMaJIbHOTO 3HAYEHU 3JIEMEHTOB 22 Hexens
N0CJIEI0BATENbHOCTH

44 Brruncnenue 3HaueHU 37IEMEHTOB MOCIIEIOBATEILHOCTH, 22 Hemens
YZIOBJIETBOPSIOLINX 3a/laHHOMY YCJIOBHIO

45 | O6paboTka CUMBOJIbHBIX JaHHBIX. [locuMBoNIbHAsA 00paboTKa CTPOK 23 "enens

46 | ITouck B CUMBOJIBHBIX CTPOKaX 23 nepens

47 | [lopcy€T 4acTOTHI MOSIBJICHUS] CUMBOJIA B CTPOKE 24 genens

48 | Berpoennsle pyHKIUH 1t 00pabOTKH CTPOK 24 nwenens

49 | Tabnuunslie BennyuHbI (MaccuBbl). OTHOMEPHBIE MACCHBBI 25 Henens

50 3anojaHeHue YUCI0BOro maccnsa CJI.}./T{aI;'IHBIMH YHUCJIAMH, B 25 Hexens
COOTBETCTBUU C (POPMYION MM ITyTEM BBOJIA YHCEI

51 | HaxoxxneHune cyMMBbI 3JIEMEHTOB MacCHBa 26 Henens

52 | JIuHelHBIN OKUCK 3aJaHHOI0 3HAUYEHUS B MaCCUBE 26 Henens

53 | Iloacy€r aneMeHTOB MaccuBa, YAOBIETBOPSIOIINX 3aIaHHOMY YCJIOBHUIO 27 Henens

54 | HaxoxaeHrne MUHUMAIIBHOTO (MaKCHMAallbHOTO0) SJIEMEHTa MacCHBa 27 Henens

55 | IloHsATHE O CIOKHOCTH AITOPUTMOB 28 Henens
I'naBa 3. Un¢gopMannoHHbIe TEXHOJIOTHH

56 OneKTpOHHbIe Ta0IULbl. TUIBI JaHHBIX B slUEHKAX 3JIEKTPOHHOMN 28 Henens
TaOIUIIBL

57 | PepaktupoBanue u popmatupoBaHue TabJINLL 29 nenens

58 | Berpoennsle GyHKIIUMY 1715 TOMCKA MaKCUMyMa, MUHUMYyMa 29 nenens

59 BceTpoennbie gyHKIIMU TSI TOUCKA CYMMBI U CPETHETO 30 Henens
apu(MeTHYECKOTro

60 | CopTupoBKa JaHHBIX B BBIJICJICHHOM JIHAIla30HE 30 venenst

61 | @unpTpalys JaHHBIX B BBIJICIICHHOM JHANa30He 31 Henens

62 | OTHOCUTEeNBHAs, AOCOTIOTHASI M CMEIIIaHHASI aJIpecaIus 31 "enens

63 | IIpeobpazoBanue Gpopmyin npu KOMUPOBAHUU 32 nenens

64 | [locTpoeHnue nuarpamm 32 nenens

65 | [loctpoenue nuarpamMm u rpadMKoOB B AJIEKTPOHHBIX TaOIHIIAX 33 nenens

66 | [loBropenue 33 nenens

67 | [loBropenue 34 nenens

68 | Uroroas KoHTpoJbHAsA paboTa 34 nenens




9 KIIACC

Ne HanmeHoBaHMe ypoka Henens

nobanbHas cets UuTepHeT. IP-aapeca y3mnos. Hezens

1 |TI'706 etb UnTepner. [P e 1 e

2 CeteBoe XpaHEHHE TaHHBIX 1 Henensa

3 bonwmme nannpie. KontpoasHas padora Ne 1 2 Henend

4 Pa3zpabotka BeO-cTpanuil. S3eik HTML. [Ipaktrdeckas padota 2 Hexens
"Coznanue HTML—ctpanuns!”

5 Jlornueckast pa3mMeTKa: 3aroJoBKH, a03a1bl 3 Henensa

6 Pa3paboTka cTpanuil, coaepKamx pUCYHKU, CIUCKU ¥ TUIIEPCCHUIKH. 3 Hextens
[Tpaktuyeckas pabdora "Beb-cTpanuna ¢ myiabTuMeana’

7 Coznanue KOMIUIEKCHBIX HH(OPMAIIMOHHBIX 0ObEKTOB B BU/IE BEO- 4 nexens
CTpaHUIl

8 | Mudopmarmonnas 6e30macHOCTh 4 nenens

9 | be3omnacHsle cTpareruu nopeaeHus B cetu MaTepuer S Hepens

10 [IpenymnipexaeHne BOBICUCHUS B IECTPYKTUBHBIC U KPUMUHAIBHBIE 5 Henens
(dbopMBbI ceTeBOI aKTUBHOCTH

11 | Bune! gestensHOCTH B cetu UHTEpHET 6 Henmensa

12 | UnTtepuet-cepBuchl. CepBUCH TOCYIAPCTBEHHBIX YCIYT 6 Henens

13 | OOnayHble TEXHOIOTHH 7 Henens

14 | IlporpammHOe oOecrnieueHrne Kak BeO-CepBHC 7 nenens

15 Mouens 1 €€ aIcKBaTHOCTh MOJICTTH MOJICIIUPYEMOMY OOBEKTY H LETISIM 8 e
MOJIETTUPOBAHUS

16 | Knaccudukanum Mozeei. 8 Henens

17 | TaOnuuHble MOIEIH 9 "Henena
ba3sl nannbix. Pa3paboTka omHOTAOMUYHON 0a3bl JAHHBIX.

18 9
[Tpaktuueckas padora "Co3ganue 6a3 1aHHBIX" Heae
Cocrasnenue 3anpocoB Kk 0a3e nannbiX. [Ipaktnueckas padora "SQL-

19 3anpoch” 10 menmens

20 | I'pad. Becoras marpuna rpada 10 nenenst

21 JlnuHa myTy Mexay BepiruHamu rpada. [Touck onTuManbHOTO MyTH B 11 Hexens
rpade. [IpakTrueckas padota "Anroputmsel Ha rpagax”

22 | BeluucieHue KOIMYecTBa MyTel B HAPaBICHHOM allUKINYeCKOM Trpade 11 Henens

23 | Hepego. [lepebop BapruaHTOB ¢ TOMOIIIBIO IEPEB 12 nenenst

24 [TonsiTie MaTeMaTUueCKOU MOIENN. 3a/1aUu, PelIaeMble C TTOMOIIBIO 12 Henens
MaTeMaTU4eCKOro MOJAEITUPOBAHMS.

o5 PaboTta ¢ roTOBBIMH KOMIIBIOTEPHBIMU MOJICTISIMUA U3 PA3THYHBIX 13 Hexems
MpeIMEeTHBIX o0nacTen A

26 DTanbl KOMIIBIOTEPHOTO MOeHpoBanus. [IporpaMMHast peanu3aims 13 Hexens
KOMITBIOTEPHOU MOJIENH

97 Pazbuenue 3amaun Ha moa3agaun. BermomorarenbHbIe aarOpUTMBI: 14 Hesens
MIPOIIeTYPHI
CocraBneHue 1 OTJIaJIKa MPOTrpaMM, UCTIONB3YIONIUX MPOLETyphI, HA

28 | s3bIke mporpamMmupoBanus. [Ipaktuyeckas padora 14 nepens

"[IporpammupoBanue ¢ mpoueaypamu’




Bcenomorarenshbie anroput™Mel: GyHkIuu. COCTaBIeHUE U OTIAAKa

29 15 Henens
MPOrpaMM, UCTIONB3YIOMKX (YHKITNH, Ha S3bIKE IPOTPAMMHUPOBAHUS

30 | [Hoamporpammel ¢ napameTpamu. Jlornueckue QyHKIHH 15 nenens

31 | Pexypcus 16 nenens

39 PexypcuBHbie oanporpaMmsl (mpoueaypsl, pynkiun). [Ipaktuaeckas 16 Hexemns
pabora "PexkypcuBHBIE QJITOPUTMBI" A

33 | YcioBue okoHYaHus pekypcuu (0a30BbIe ciyyan) 17 nenenst

34 | IlpumeHeHue pekypcuu Juis nmepedopa BapuaHTOB 17 nenenst
CocraBieHue U OTa/iKa IporpamMmm, peaau3youuX peKypCUBHbIE

35 | aropuTMBbl, Ha sI3bIKe nporpammupoBanusi. KontponbsHas pabora Ne2 18 nenens
(Tembr 28-35)
Copruposka maccuBoB. [Ipaktuueckas pabota "Peanu3zamnus

36 PTHP " p p H 18 uwemens
COPTUPOBKH
BerpoenHbie BO3MOXKHOCTH COPTUPOBKH BHIOPAHHOTO SI3bIKA

37 P pTHp p 19 menens
IPOTPaMMHUPOBAHUS

38 | CopTupoBKa IO HECKOJIBKUM KPUTEPUSIM (YPOBHSIM) 19 nenens

39 | JIBOoMYHBII NOUCK B yNOPSAJOUYEHHOM MacCUBe 20 "enens
[TporpaMMupoBaHre TUHIOBBIX aITOPUTMOB 00PaOOTKU OJTHOMEPHBIX

40 | yncnoBbIX MaccuBOB. [IpakTiueckas padoTa "AnroputMel 00pabOTKH 20 nepens
MacCUBOB"

41 | JIByMepHbIE€ MacCUBBI (MaTpPULIbI) 21 nepens
3anonHeHue JByMEPHOTO0 MacCUBa CIy4ailHBIMU YHCIIAMH U C

42 | ucnonws3zoBanueM Gopmyi. [Ipakruueckas padora "Padota ¢ 21 venens
Marpuiamu"

43 | BpiuucineHue CyMMBl 3JIEMEHTOB JABYMEPHOIO MACCUBA 22 Henens

44 | BpluucieHre MUHUMyMa U MaKCUMyMa CTPOKH, CTOJIONA, Tuana3oHa 22 nepens

45 | Ilouck 3a1aHHOTO 3HAYEHUSI B IBYMEPHOM MACCHBE 23 nepens

16 CocraBieHue u 0Ta/ika MporpamMm, pearu3yonuX TUIIOBbIS 23 Henens
anropuTMel 00padboTku MaTpull. KontponbHas padota Ne 3

47 | JImHamMHuueckoe MporpaMMHUpPOBaHUE 24 nenens
[Toncuér konmuecTBa BapraHToB. [IpakTrueckas padota "3amaun Ha

48 I[HI'[' p p p A 24 Henens

49 | BpiOop oNTUMaIbHOTO PEeIICHUS 25 nepens
CocraBieHue u 0Ta/iKa MPorpaMMm, PeaTu3yIOIINX alrOPUTMBI

50 | pemeHus 3a/1a4 C MOMOIIBIO JUHAMHYECKOTO IIPOrpaMMUPOBaHUS. 25 nepens
Konrtposasnas padora Ne 4

51 | Yopasnenue. Curnan. OOpaTHas CBA3b. 26 Hemens

52 [Tpumeps! UCTIONB30BaHUS IPUHIIUIIA OOPATHON CBSI3H B CHCTEMAX 26 Heels
yIIpaBJICHUS] TEXHHUECKUMH YCTPOHCTBAMHA 4

53 [Tpumepsl poGoTH3MpOBaHHBIX cUcTeM. [IpakTHueckas paboTa 27 Henens
"IIporpamMmmupoBanue pobora"

54 3HAKOMCTBO C y4eOHOM cpesioi pa3pabOTKH MPOTrpamMM yIpaBICHUS 27 Heens
JBIDKYIIAMHECS pOOOTaMH
VYcoBHbIE BBIYHMCIEHUS B JIEKTPOHHBIX Tabnunax. [IpakTiuueckas

55 28 Henens

pabota "®opmynsl B Excel”




CyMMHpOBaHUE U MOACUET 3HAUCHUM, OTBEYAIOLIUX 3aJaHHOMY

56 28 nenens
YCIIOBUIO

57 | Bonpmrie HabOpPbI JaHHBIX: OPraHU3AIUS BHIYUCICHUN 29 nenens

58 Bonbiue ganHbie JaHHBIX: BU3yaIU3alus PE3yIbTaTOB BBIUKUCICHUH. 29 Hexens
[Tpaktuueckas padora "I'paduku u quarpamMmsr”

59 | JunaMuueckoe mporpaMMUpPOBaHUE B DJIIEKTPOHHBIX TaOIUIIAX 30 nenens

60 | YnciieHHOE MOICTMPOBAHUE B AJICKTPOHHBIX TaOIUIIAX 30 Hemensa

61 UucneHHoe pelieHrne ypaBHEHUH ¢ TOMOIIBIO TT0I00pa mapameTpa. 31 Henens
[TpakTuueckas padota "Pemenue ypaBHeHUI"

62 | Pemenue 3a1a4 oNTUMU3ANMH C TIOMOIIIBIO AJIEKTPOHHBIX TAOJIHII. 31 wemensa

63 | Utorosas koHTposbHAs paboTa 32 "enens
Ponb undopmanmoHHbIX TEXHOJIOTUN B PA3BUTHH SKOHOMHUKH MUpPa

64 Gopman p pa, 32 Henens
CTpaHbl, peruoHa
3HAKOMCTBO C MEPCIEKTUBHBIMH HAIIPABICHUSIMU Pa3BUTHUS

65 . 33 Henmens
WH(OPMAIMOHHBIX TEXHOJIOTHI

66 | PesepBHoe Bpems (37€Ch JaeM 3a7aui Ha IOBTOPEHUE) 33 nenens

67 | PesepBHoe Bpems (31€Ch JaeM 3a7a4u Ha IOBTOPEHUE) 34 nenens

68 | PesepBHoe Bpems (371€Ch 1aeM 3a7a4uu Ha IOBTOPECHUE) 34 nenens




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

[To Teme «l{udpoBasi r(paMOTHOCTHY

11

1.2

13

[ToscHAT,  HA  TpUMEpax  CMBICH  TMOHATHH  «HMHPOpPMALUA»,
«nH(pOPMAIMOHHBIN TpoLeccy, «00padoTka MHPOPMALUUY, «XpaHEHHE
uH(popMaLuny, «epeaada HHGoOpMaIum»

[TpuBOANTE MpHUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUS U Iepeladu
uH(pOpMaLMHU, CPAaBHUBATH UX KOJUYECTBEHHbIE XapaKTePUCTUKH

[Tonyyate W  ucnonp30BaTh MHGOPMALMIO O  XapaKTEpPUCTHUKaX
HEPCOHAIBHOIO KOMIbIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (mpoleccop,
ornepaTuBHAas NaMsiTh, JOJITOBPEMEHHAs IaMsATh, YCTpOIcTBa BBOJA-
BBIBOJIA)

14

COOTHOCHTE XAPaKTCPUCTHKU KOMIIBIOTEPA C 3ala4aMUu, pC€IIaCMbIMU C €TI0
IIOMOIIBIO

1.5

1.6

1.7

1.8

OpueHTHpPOBAThCS B HMEPAPXHUYECKOW CTPYKType (ailloBOH CHCTEMBI
(3ammchIBaTh MOTHOE UM (aiina (karanora), myTh K (aiiny (Karajory) mo
UMEIIIeMycs  omucaHuio  (GalgoBOM  CTPYKTYphl  HEKOTOPOTO
MH(OPMALIOHHOTO HOCUTEJIS)

PaGotate ¢ (aiioBOi cHCTEMON NEPCOHANBHOTO KOMIIBIOTEpA C
UCIIOJIb30BaHUEM Trpaduueckoro uHTepdeiica: co3gaBarh (KOMHPOBATh,
nepeMeniaTb, MNepeMMEHOBbIBAaTh, YAAJIATh W apXWBUPOBATh (ailybel U
KaTaJjoru, UCI0JIb30BaTh aHTUBUPYCHYIO MPOTrpamMmy)

Hckats nHpopmanuio B IHTepHETE (B TOM YHUCIIE 11O KIHOYEBBIM CIIOBAM,
10 M300pa’KeHHI0), KPUTUUYECKH OTHOCUTHCS K HailieHHON MH(opMaiu,
OCO3HaBaTh OMACHOCTh JUISl JIMYHOCTU M OOIIECTBAa pacHpOCTpaHEHUs
BpPEIOHOCHON uWH(pOpManuu, B TOM 4HCIE JKCTPEMUCTCKOIO U
TEPPOPUCTUYECKOTO XapaKTepa

[ToHuMaTh CTPYKTYpY aZipecoB BeO-pecypcoB

1.9

1.10

Hcrnonbs30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIMI

Cobmronats TpeboBaHUS 6€30IaCHO HKCIITyaTallui TEXHUYECKUX CPE/ICTB
MH(OPMALIMOHHBIX M KOMMYHHUKAllMOHHBIX TEXHOJIOTHH, COOII0NaTh
CETEeBOW ATUKET, 6a30Bble HOPMbI MH(POPMAILIMOHHONW 3TUKU U IpaBa Mpu
paboTe C MPWIOKEHUSIMH Ha JIOObIX ycTpoiicTBax U B IHTepHere,
BbIOMpaTh O€30IacHbIe CTPATErHH MOBEJACHUS B CETU




HpI/IMeHHTB MECTOABI HpO(bI/IJIaKTI/IKI/I HCTAaTUBHOI'O0 BJIUAHUA CPCACTB

1.11 WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH Ha 370pOBbE
MOJIb30BATENS
2 [To Teme «TeopeTnueckre OCHOBBI HH(POPMATUKI
KoaupoBaTe M nekoaupoBaTh COOOILIEHUS IO 3aJaHHBIM IPaBUIIAM,
2.1 JEMOHCTPUPOBATh IMOHUMAHUE OCHOBHBIX MPHUHIUIIOB KOJAWPOBAHUS
uH(pOPMAIIMK Pa3InIHON TPUPOIBI (TEKCTOBOM, rpadMuecKoil, ayano-)
CpaBHUBaATh IJIMHBI COOOIICHUMN, 3aMMCAHHBIX B PAa3IMYHBIX ajdaBUTax,
2.2 OTIEpUPOBATh CIUHUIIAMUA H3MEPEHHS HHPOPMAIIMOHHOTO 00béMa W
CKOPOCTH TepeAayu JaHHbIX
53 OrneHuBaTh M CPAaBHUBATH Pa3MepPhbl TEKCTOBBIX, TPAPUIECKIX, 3BYKOBBIX
' (aiinos u Bugeohaiiios
3 [To Teme «MHpOpMALIMOHHBIE TEXHOIOTHI)
[IpeacraBnsiTh  pe3ynbTaTbl  CBOGM  JEATEIBHOCTH B BHUJC
3.1 CTPYKTYpPUPOBAHHBIX WJLTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEAUINHBIX TPE3EHTALINM
8 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'O 00111€ero 00pa30BaHUsA
pe3yjabTara
1 [To Teme «TeopeTuueckre OCHOBBI HHPOPMATHKI
11 [TosicHaTr Ha mpuMepax pas3audusl MEXIy TMO3WIHUOHHBIMU U
' HEIMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS
3anuceiBaTh M CcpaBHHUBATh Ienbie yucia oT 0 go 1024 B pa3nuuHbIX
1.2 MO3UIIMOHHBIX CUCTEMAaX CYUCIICHUS (C OCHOBaHHAMU 2, 8, 16), BBITIOIHATD
apudMeTHYeCKHe oneparuy HaJ HUIMHU
13 PackpbIBaTh CMBICI MOHATHI «BBICKA3bIBAHUEY, «JIOTUUYECKAs ONEparus»,
' «JIOTUYECKOE BBHIPAKCHHUE)
3anuceiBaTh JIOTUYECKHE BBIPAKEHMSI C HMCIOJb30BAHUEM U3BIOHKIIHMH,
14 KOHBIOHKLIIMA U OTPUIAHUSA, OINpPEAENATh HCTUHHOCTh JIOTHUYECKUX
' BBIPAKEHMM, €CIM M3BECTHbl 3HAYEHUS UCTUHHOCTH BXOJSALIMX B HETO
MEPEMEHHBIX, CTPOUTD TAOIHIIBl HCTUHHOCTH JJISI IOTUYECKUX BBIPAKCHHHA
2 [To Teme «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHHEY
PackpbIBaTh CMBICI MOHATUN «HCTIOTHHUTEIBY, «AIITOPUTM», KIIPOTPaAMMay,
2.1 MOHHMMAasl Pa3HUIy MEX]y YHOTpeOJeHHEM 3TUX TEPMUHOB B OOBIICHHON
peudu u B uHGOpMaTUKe
29 OnuceIBaTh aNTOPUTM PEIICHUS 33/a4d Pa3IUYHBIMU CIIOCOOaMH, B TOM

YHuCJIC B BUIC OJIOK-CXEMBI




2.3

CocTaBisiTh, BBIIOJHATH BpPYYHYHO U Ha KOMIIBIOTEPE HECIOXKHbBIE
QITOPUTMBI C HCIIOJIB30BAHMEM BETBICHMM W LIMKJIOB JJIS YIPABIICHUS
UCIIOJTHUTEIIAMU

2.4

Hcnonp30BaTh KOHCTAHTHI U IEPEMEHHBIE PA3IMUHBIX TUIIOB (YHCJIOBBIX,
JOTUYECKUX, CHMBOJBHBIX), @ TaKKe€ COJAEpXKallUe HX BbIPAKECHMUS,
MCII0JIb30BaTh ONEpaTOp NPUCBAUBAHUS

2.5

2.6

Hcnonp3oBath Tpu  pa3pabOTKE MpPOrpaMM JIOTHYECKHUE 3HAYCHUS,
ONEpAaLMK U BBIPAKEHUSI C HUMU

AHaM3UPOBaTh MPEJIOKECHHBIE AITOPUTMBI, B TOM YHCJIEC ONPEICIATh,
KaKue pe3ysbTaThl BO3MOXHBI TPH 33aJIaHHOM MHOXKECTBE HMCXOJIHBIX
3HaYCHHI

2.7

Co3nmaBaTh ¥ OTJIAXUBATh NPOrpaMMbl  HAa OJHOM W3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackans, Java, C#, IlIkonbHbIA
ANTOpUTMHYECKHI  SI3BIK), pEaTU3yOIIUE HECIOXKHBIE AITOPUTMBI
00pabOTKH YHCIIOBBIX JAHHBIX C UCIOJIH30BAHUEM IIUKIIOB U BETBJICHUH, B
TOM YHUCIIC PEATH3YIONINE MPOBEPKY JIEIUMOCTH OJHOTO IIEJI0OT0 YKciia Ha
Jpyroe, MPOBEPKY HATYPaJIbHOTO YKCIIa Ha IPOCTOTY, BhIACICHUS (P U3
HATYpaJIbHOTO YHCiIa

9 KITIACCA

Kox
NpoBEPSIEMOr0
pe3yabTara

1

11

1.2

13

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

ITo Teme «{udpoBast rpaMOTHOCTHY

Hcnonb30BaTh  COBpEMEHHbIE HMHTEPHET-CEPBUCHI (B TOM  4YHCIe
KOMMYHHKAIIMOHHBIE CEPBUCHI, O0JIAYHbIE XPAHWIMIIA TaHHBIX, OHJIAlH-
IIPOrpaMMbl (TEKCTOBbIE U TpadudecKUe PelaKTOPbl, Cpeibl pa3pabOTKH) B
yueOHOW 1 MOBCETHEBHOM J1€ATEIbHOCTH

[TpuBOANTE MpHUMEPBI UCHOJIb30BaHUA T'€OMH()OPMAIIMOHHBIX CEPBUCOB,
CepBUCOB  TOCYJApCTBEHHBIX YCIIYI, 00pa30BaTelbHbIX CEPBUCOB
HuTepHera B yueOHOM U MOBCEHEBHON JESTEIHOCTH

Hcnonp30Barh  pasivduyHble CpPEACTBA 3aIUUTBI  OT  BPEAOHOCHOTO
MIPOrPaMMHOTO 0OeCTIeUeHUS, 3alUIIATh EPCOHATBHYIO0 HHPOPMAITUIO OT
HECAaHKI[MOHUPOBAHHOI'O JOCTyNa W €ro IMOCIEeACTBUM (pa3rialieHus,
MOJAMEHBI, YTPAaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHMYECKUX U
COIMAIIBHO-TICUXOJIOTMYECKUX aCIEKTOB HUCMOJIb30BaHUsI ceTh MHTEepHEeT
(cereBass aHOHUMHOCTH, MUGPOBOM CIel, ayTEHTUYHOCTh CYOBEKTOB M
PECYPCOB, OMACHOCTh BPEJJOHOCHOTO KOJIa)
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Pacrio3HaBaTh TMONBITKM ¥ TNPEAYNPEXKAAaTh BOBJICUEHHE CceOsl U
OKPYKAaIOIIMX B JECTPYKTUBHBIE W KPUMHUHAIBHBIE (OPMBI CETEBOU
AKTHBHOCTH (B TOM YHCJIe KHOSPOYJIITUHT, (PUIITHHT)

2.1

2.2

[To Teme «TeopeTnueckre OCHOBBI HH(POPMATUKI

PackpbIBaTb CMBICT MOHATHH «MOZENbY», «MOAEITUPOBAHUEY, ONPEAEIAThH
BUJBl MOJEJNEH, OLCHMBATh aJE€KBAaTHOCTb MOJEIHU MOJEIUPYEMOMY
00BEKTY U LIeJISIM MOJICJINPOBAHUS

Hcnonp3oBathk rpadbl U AepeBbs Ui MOAETUPOBAHUS CUCTEM CETEBOU U
HEePAPXUUECKON CTPYKTYpPHI, HAXOAUTh KpaT4allInil myTh B rpade

3.1

3.2

ITo TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUEY

PazouBatn 3aJlavi Ha nmoasaaadyr, COCTAaBJIATh, BBIIIOJHATh BPYYHYIO U HaA
KOMIIBIOTEPE HECIOXHBIC aJITOPUTMBI C HCIIOJIb30BaAHUEM BCTBHCHHﬁ,
OHUKJIOB n BCIIOMOI'aTCIBbHBIX aJIr'OpUTMOB JJIA YIpaBJICHUA
HUCIIOJTHUTCIISIMU

CocraBisATb M OTIAXMBATb IPOIPAaMMBl, PpEAIHU3YIOLIUE THUIIOBBIC
QITOPUTMBI  OOpa0OTKM  YHUCIOBBIX  IOCIEOBaTEIbHOCTEH WM
OJIHOMEPHBIX YHCIOBBIX MAaCCHBOB (IIOMCK MaKCUMyMOB, MHUHHMYMOB,
CYMMBI WM KOJIMYECTBA IEMEHTOB C 33JaHHBIMU CBOMCTBAMH) HA OJJHOM
U3 s3bIKOB mnporpammupoBanus (Python, C++, Ilackams, Java, CH#,
[konpHBIA ANropuTMudeckuil S3bIk)

ITo Teme ((HH(bOpMaHHOHHbIe TCXHOJIOTHHN»

4.1

BeiOupate  crmoco0 TpENCTaBICHHS JIAHHBIX B COOTBETCTBHH  C
MOCTaBJICHHOW 3afadei (TabyuIlbl, CXEeMbl, TpaduKu, AMArpaMMbl) C
MCIIOJIb30BaHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKH
JTAHHBIX

4.2

Hcnonp30BaTh 3NEKTpPOHHBbIE TaOMUIBl JUIsi OOpaOOTKH, aHamu3a u
BU3YaJIN3aIlUH YUCIIOBBIX JaHHBIX, B TOM YHCJIE C BBIJCIICHHEM AHara3oHa
TaOJIMLBI U YIIOPSI0YMBaHHEM (COPTUPOBKOM) €T0 3JIEMEHTOB

4.3

Co3naBaTh W NOPUMEHATH B 3JEKTPOHHBIX Tabnuuax QopMmynsl Juis
pacu€ToB C HCIOJB30BAHUEM BCTPOCHHBIX apU(METHUYECKUX (PYHKIMMA
(cymMMupoOBaHUE U MOACYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBHIO,
cpenHee apupMETHYECKOe, IMOMCK MaKCHUMAJIIbHOTO W MHUHUMAIBHOTO
3HAYEHMUsI ), A0COIIOTHOM, OTHOCUTEIILHON, CMEIIIAHHOM aJipecaliuu

4.4

Mcnonb30BaTh 3J€KTPOHHBIE TaOIMIIBI JUI YUCIEHHOTO MOJCIMPOBAHMS B
MIPOCTHIX 3a7auax U3 pa3HbIX MMPEJAMETHBIX o0iacTen




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Koxa
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Hudposast rpaMOTHOCTH

11

KomnbroTep — yHUBepcalibHOE BBIYHCIUTEIBLHOE YCTPOWCTBO, paboTaromiee IO
nporpaMMe. TuIbl KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPHI, CYIIEPKOMIBIOTEPEl. MoOMIbHBIE yeTpoiicTBa. TexHuka 6e30macHOCTH
U TpaBuiIa paboThl HAa KOMIIBIOTEPE

1.2

1.3

OcHOBHBIE KOMIIOHEHTBI KOMITbIOTEpa U MX HazHaueHue. [Ipoueccop. OnepaTtuBHas
Y JIOJITOBPEMEHHAs MaMsITh. Y CTPOMCTBa BBOJIA U BbIBOIa. CEHCOPHBII BBOI, JATYUKHU
MOOMITBHBIX YCTPOUCTB, CPEACTBA OMOMETPUICCKON ayTeHTU(DUKAIIHH

Hcropus pa3BUTUS KOMIBIOTEPOB M HporpaMMHoro obecredeHus. Ilokosnenus
KOMIIBIOTEPOB. CoBpemeHHbIE TEHJCHIIUU pa3BUTHS KOMIIBIOTEPOB.
Cynepkommbrotepsl. [lapannenbHbie BbluucieHUs. [lepCOHANBHBIN KOMIBIOTED.
[Ipoueccop u ero xapakTepUCTUKH (TaKTOBas 4acTOTa, pa3psiAHOCTh). OnepaTuBHAs
namsaTh. JlodroBpeMeHHas naMaTh. Y CTpoicTBa BBOAA U BhIBOJA. OOBEM XpaHUMBIX
JaHHBIX (ONepaTHUBHAs MaMsiITb KOMIIbIOTEpA, KECTKUH IUCK M TBEPAOTEIbHBIN
HaKOIMTEJb, TOCTOSIHHASA MaMATh cMapT(OHA) U CKOPOCTh AOCTYMA JAJS Pa3InYHbIX
BUJIOB HOCUTEJIEH

1.4

ITporpammuoe obecnieuenne kommneioTepa. [IpukiagHoe nporpaMmMHoe 0OecieyeHue.
CucremHoe nporpammHoe obecrnieuenue. Cucremsl nporpammupoBanusi. [IpaBoast
oXpaHa IporpamMm MW JaHHBIX. becrimatable n YCJ'IOBHO-6€CHJ'I3THI>I€ nporpamMmalI.
CB00OOJHOE TPOrpaMMHOE 00eCIIeUeHUE

1.5

1.6

1.7

@aitnel 1 manku (karanoru). Tumbl ¢aiinos. ColicTBa (QailnioB. XapakTepHble
pazMepsl (aiiyioB pa3NMUYHBIX TUNOB (CTpaHHUIla TEKCTa, JJIEKTPOHHAs KHUTA,
¢dotorpadus, 3anuck NECHU, BUCOKIINII, TOJTHOMETPAKHBIN (HIIbM)

[Tpunnuns! noctpoenus gaitnosbix cuctem. [lonHoe ums daiina (manku, KkaTanora).
[IyTs K Qaitny (manke, KaTanory)

daiinoBeiii MeHemkep. Pabota ¢ daiinamu M nmankamu (KaTajqoramM): CO3JaHMUE,
KOIIMpOBaHUE, NepeMellleHne, MeperMEHOBaHuEe W yjaajeHue (aiaoB M Marok
(xaranoroB). [Touck (aitnoB cpeacTBaMu OneparuoOHHON CHCTEMBI

1.8

1.9

1.10

1.11

ApxuBanys JaHHbIX. Vcronap30BaHKe MPOrpaMM-apXuBaTOPOB

KoMmberotepHsle BHpPYCHl M JIpYrH€ BpPEIOHOCHBIE Nporpammsl. lIporpammer s
3aIlUTHI OT BUPYCOB

OObenunenne kommnbioTepoB B ceTh. Cerb MHTepHer. BeG-ctpanuia, BeO-caifr.
Crpykrypa agnpecoB BeO-pecypcoB. bpaysep. Ilouckosbie cucremsl. Ilouck
uHbOpMallMM 1O KIIOYEBBIM CJIOBaM M 1O H300paxeHuto. JlOCTOBEpHOCTH
uHpopManuy, norydyeHHon u3 Miurepuera

CoBpeMeHHbIE CepBUCH MHTEPHET-KOMMYHHUKAIUI




1.12

CereBoif 3THKeT, 6a30BbIe HOPMBI MH()OPMAITMOHHOW 3TUKH U IpaBa Mpu padboTe B
cetu UnTepHet. Ctparerun 6e3omacHoro noseaeHus B IHTepHeTe

2.1

Teopernueckue 0OCHOBBI HH(OPMATHKH
WNudopmaiiys — 01HO U3 OCHOBHBIX MOHATHI cOBpeMeHHOM Hayku. MHpopmarius kak

CBEICHUS, NpeJHA3HAYCHHbIC ISl BOCHPUATHSA YEJIOBEKOM, M HHGOpMaLus Kak
JaHHbBIE, KOTOPbIE MOT'YT OBITH 00pabOTaHbl aBTOMAaTU3UPOBAHHON CUCTEMOM

2.2

I[I/ICerTHOCTL JaHHBIX. BO03MOXHOCTH OIIHCAHUS HCTIPCPBIBHBIX O0OBEKTOB H
IIpoHeCcCOB C IIOMOIIBKO AWCKPCTHBIX IOaHHBIX. HH(bOpMaL[I/IOHHLIC IIpouecCChl —
IIPONLECChI, CBA3aHHBIC C XPaHCHHUEM, Hp606p330BaHI/ICM u nepez[aqeﬁ JaHHBIX

2.3

CumBon. Andasut. MouHocTh andasuta. PazHooOpasue s3bIKOB U aj(aBUTOB.
EcrecTBennble u ¢opmanbHble S3bIKU. AJ(AaBUT TEKCTOB HA PYCCKOM S3BIKE.
JlBonunblii andaBut. KommdecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOHWHAIIHN)
(bUKCUPOBaHHOM JUTMHBI B IBOMYHOM alihaBute. [IpeoOpa3oBanue irodoro andapura
K aBouyHoMy. Konn4ecTBO paznu4HBIX CIOB (DUKCHPOBAHHOW [IMHBIB ajdaBUTE
ornpeAenéHHON MOIIIHOCTH

2.4

KoaupoBanue cuMBOJIOB 0JHOTO andaBuUTa ¢ MOMOIILIO KOJOBBIX CIIOB B JAPYrOM
andasuTe, KOAOBas TA0JIMIIA, TEKOTUPOBAHUE

2.5

2.6

JIBonunbiii koa. IIpencraBieHue AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOWYHOM
anaBute

NudopmannoHHblii 00bEM NaHHBIX. BUT — MHHMMAalIbHAas €IWHHUIA KOJIWYECTBA
nH(popManuu — ABOMYHBIN pa3psa. baiT, kuinoOaiT, MmeradanT, rurabanT

2.7

CKOpOCTI) nepeaayn JaHHbIX. EZ[I/IHI/IIII)I CKOPOCTH nepcaavyu NaHHBIX. Hckaxenne
nHbOpMAINY TIPH TIepeade

2.8

2.9

2.10

KonupoBanue tekctoB. PaBHOMepHbINi koa. HepaBHomephbiif koja. KonupoBka
ASCIl. BocbemubOutabie koaupoBku. Ilonstme o xkommpoBkax UNICODE.
JlekonmpoBaHue COOOIIEHHUH ¢ NCTIOIb30BAaHNEM PAaBHOMEPHOTO M HEPABHOMEPHOTO
koga. UndopmannonHslit 00bEM TeKcTa

OOmiee npencTaBieHue 0 MUPPOBOM IMPEICTABICHUH ayAHOBU3YaIbHBIX M JAPYIHX

HenpepelBHBIX AaHHbIX. KomupoBanue nsera. LIBeroBsie monenmu. Moxpens RGB.
I'myOuna xoaupoBanus. [lanurpa

PactpoBoe u BekTOpHOE mpencTaBieHue wu3o0paxeHui. Ilukcens. Onenka
MH(POPMALIMOHHOTO 00bEMa rpauuecKUX JTaHHBIX I PAaCTPOBOIO N300paskeHUs

211

Konnposanue 3Byka. Pa3psaHOCTs 1 yacToTa IUCKpeTn3anuu. KoandecTBo KaHaIoB
3anucu. OLEHKa KOJUYECTBEHHBIX MapaMEeTpPOB, CBSA3AHHBIX C NPEACTABIECHUEM U
XpaHEHUEM 3BYKOBBIX (haiiioB

3.1

NudopmaninoHHbIe TEXHOIOTUN

TexcToBBIE MOKYMEHTBI U UX CTPYKTYpHBIC JJIEMEHTHI (CTpaHwWIla, ab3all, CTpOKa,
CJIOBO, CUMBOI)

3.2

TekcToBbI  mpomeccop —  HHCTPYMEHT  CO3[IaHUsA, pEJAKTHPOBAaHHA U
dhopmaTtupoBanus TeKcToB. [IpaBuna Habopa TekcTa




3.3

PenaktupoBanue Texcta. CorictBa cumBoioB. Llpudt. Tumsr mpudtos (pydneHsie,
¢ 3aceukaMu, MOHOIMpHUHHBIE). [TomykupHOEe U KypcuBHOE HauepTanue. CBOMCTBa
a03aleB: TpaHUIBl, aO3alHBIA OTCTYI, WHTEpBaN, BbIpaBHUBaHHE. CTHIIEBOE
dhopmaTupoBaHue

3.4

CrpykTyprpoBaHue HH(OPMAIMK C TOMOIIBIO CTUCKOB U TabHil. MHOTOYpOBHEBEIE
ciucku. Jlob6aBnenne TabnuIl B TEKCTOBBIE TOKYMEHTBI

3.5

3.6

BcraBka n3o0paxeHuii B TEKCTOBbIE TOKYyMEHTbl. O0TeKaHNE H300paXKeHHM TEKCTOM.
BxitroueHne B TEKCTOBBIN JOKYMEHT Juarpamm v Gopmy

[lapametpsl  cTpaHuubl, HyMepauus crpaHul. JloOaBneHMe B  JOKYMEHT
KOJIOHTUTYJIOB, CCHUTOK

3.7

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHOCOB. ['00COBOM BBOJX TEKCTA.
Onrtuueckoe pacrno3HaBaHue Tekcta. KommbrorepHwiii nepeBoj. lcmonb3oBaHue
cepBucoB cetu VHTepHeT 111 00paboTKH TeKcTa

3.8

3.9

3.10

3HaKOMCTBO C rpaduyecKuMH penakTopamu. PactpoBbeie pucyHkH. Mcmons3oBanue
rpaduyecKux NPUMUTHBOB

Onepanuu pegakTHpoBaHUsl rpaduueckux OOBEKTOB, B TOM 4HCIE LUDPOBBIX
dotorpaduii: u3MEeHEeHHE pazMmepa, oOpe3Ka, IMOBOPOT, OTpakeHue, paboTa c
o0actsaMu (BblAeNIeHHEe, KOMUPOBAaHUE, 3aJTUBKA [IBETOM ), KOPPEKIIUS LIBETA, SPKOCTH
Y KOHTPaCTHOCTH

Bextopnas rpaduka. Co3nanue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOTO IIpolieccopa WU Jpyrux mporpamm (mpuioxkenuit). JloOaBieHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[TonroroBka MynsTUMEIUIHHBIX Npe3eHTanuii. Crnaiin. JlobaBnenne Ha ciaii TekcTa
1 u300paxkenuii. Pabora ¢ HECKOJIBKUMU ClalilaMu

3.12

JloGaBrieHne Ha ciaii ayIMoBU3YyalbHbIX JaHHBIX. AHUMAIUS. [ UIIepCChUIKN

8 KUIACC

Kon
1

11

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Teopernueckne 0CHOBbI UH(POPMATUKHI

Heno3unmoHHble M MO3UIMOHHBIE CHCTEMBbl cuucieHus. AngaBut. OcHOBaHUE.
Pa3zpépuyTast ¢opma 3anmcu uucna. [lepeBog B JECATUYHYIO CHCTEMY YHCel,
3alMCaHHBIX B APYTUX CUCTEMAX CUUCICHUS

1.2

1.3

14

PumMmckas cucremMa cUucieHus

JIBonunas cuctema cuucienus. [lepeBoa uensix uncen B npeaenax ot 0 go 1024 B
JBOMYHYIO CUCTEMY cuucieHus. BockMepuunas cucrema cuncienusd. [lepeBon uncen
W3 BOCBMEPUYHOM CHUCTEMBI B JIBOMYHYIO M JCCATUYHYIO CHCTEMBI M OOpATHO.
[lectHamnarepuyHas cucrema cuucienus. [lepeBoa uncen 3 mecTHAANATEPUIHON
CHUCTEMBI B JIBOMYHYIO, BOCBMEPHUUYHYIO U JICCITHYHYIO CHCTEMBI U 00paTHO

ApI/I(bMeTI/ILIeCKI/Ie orcpanunu B JIBOMYHOM CUCTEME CUHCICHUS




Jlornueckue Bricka3biBaHUs. JIorHueckre 3HaU€HUsI BBICKA3bIBAHUM. DJIeMEHTapHbIE
W COCTaBHBIC BBICKa3biBaHWs. Jlornueckwe omepanmuu: «u» (KOHBIOHKITUS,
JIOTUYECKOE YMHOXKEHHUE), «WiIn» (AU3BIOHKIHNSA, JIOTHYECKOE CIIOKCHHUE), «HE»

15 (;mormueckoe otpunianue). Ilpuopurer soruueckux omnepauuii. OrnpeneneHue
UCTUHHOCTU COCTABHOT'O BBICKAa3bIBAHUS INPU W3BECTHBIX 3HAYEHMUSX HCTHHHOCTU
BXOJIAIIMX B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUI

16 Jlornueckue BelpakeHus. IIpaBuina 3amucu jgoruuyeckux BelpakeHui. IToctpoenue

' TaOJIUL UICTUHHOCTH JIOTHYECKUX BBIPAKEHUH

1.7 Jlornueckue 37aeMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMHU KOMITbIOTEPA

2 ANropuTMBI U IPOTpaMMHUPOBaHHUE

51 [Tonstue anropurMma. McrnonHuTenu aaropuTMoB. AJITOPUTM Kak IJIaH YIPaBICHUS

' UCIIOJTHUTEIIEM
59 CpoiictBa anropurma. CriocoObl 3amucu anropurMa (CIOBECHBIH, B Buje OJIOK-
' CXEMBI, T[POrpamMma)
AnropurMuyeckue KOHCTpyKUMHM. KoHcTpykuust —«cnenoBanuey.  JIMHeHHbIN

53 anroput™M.  OrpaHMYEHHOCTb  JIMHEHHBIX  @JITOPUTMOB:  HEBO3MOXHOCTb

' IPESYyCMOTPETh 3aBUCHUMOCTb IIOCJIEJOBATEIBHOCTH BBINOJHAEMBIX JAEHCTBHM OT
HCXO/IHBIX JTaHHBIX
KoHcTpykuusi «BeTBIeHHME»: TMONHAS © HenojHas (opMel. Beimonnenne u

2.4 HEBBINIOJIHEHUE YCIOBUS (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHMsA). IIpoctbie u
COCTaBHBIE YCIIOBHSI

55 KoHcTpyKIus «1I0BTOpEHHE»: LIUKIIBI C 33JaHHBIM YHCJIOM [TIOBTOPEHUH, C YCIIOBUEM

' BBITIOJIHCHUSI, C ICPEMEHHOMN IUKITA
PazpaGorka 11 (opManbHOTO HCIOJHUTENS alNroOpuTMa, MPHUBOISAMIETO K
TpeOyeMoMy pe3yibTaTy MpU KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3paboTka

2.6 HECJIOXKHBIX aJITOPUTMOB C UCIOJIb30BaHUEM LIMKIJIOB U BETBICHUI JUIsl yIIpaBICHUS
(GbopManbHBIMU HCIIOJHUTEISIMU. BBINOIHEHWE alropuTMOB BPYYHYHO U Ha
KoMIibtoTepe. CHHTaKCHUECKHE U JIOTUYecKue omuoKu. OTKa3bl
SI3pik mporpammupoBanus (Python, C++, Java, C#, [lIkosbHBINH AJNTOPUTMHYECKUIT

2.7 A3pik). Cuctema mporpaMMHpOBaHUS: PENAKTOp TEKCTa MpOrpamm, TPaHCIATOP,
OTJIaIYUK

28 IlepemenHasd: Tun, uMms, 3HadyeHue. llenmble, BEIIECTBEHHbIE W CHMBOJIbHBIE

' HIepeMEHHBIC
Oneparop mnpucBauBaHusa. Apu(pMeTHYECKHE BBIPAKEHUS U MOPAJOK HX

2.9 BblurcaeHus. Onepanuu ¢ UelbIMU YUCIaMU: LEJIOYUCIEHHOE JeJIeHNe, OCTaTOK OT
nenenus. [IpoBepka 1eaIMMOCTH OJTHOTO LIEJIOT0 YMCIIa Ha IPYroe
Berenenus. CocraBHble yclOBHS (3allMCh JIOTMUECKUX BBIPAKEHUN HA U3yd4aeMOM

5q1p = BIKE nporpaMMupoBanus). HaxoxxaeHne MUHUMyMa U MakCUMyMa U3 JBYX, TPEX U

' 4eThIpE€X uuncen. PereHue KBaJpaTHOrO ypaBHEHHUS, HMEIOIIETO BEIIECTBEHHbIE
KOpHHU

211 JluamoroBasi OTJIafika MPOTpPaMM: IOLIArOBOE BBIMOJIHEHHE, MPOCMOTP 3HAUYECHUM

BCJIMYHH, OTJ'I&)IO‘—IHI:Iﬁ BBIBO/I, BI)I60p TOYKH OCTaHOBA




2.12

[ukn c ycnoBuem. Anroput™m EBKimaa aias HaXOXKICHUS HauOOJBIIETo OO0IIEro
JeNuTeNsl IBYX HaTypalbHbIX uMces. Pa3OueHue 3amucu HaTypalbHOIO 4YHCa B
MMO3ULIMOHHOM CUCTEME C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha OTAENIbHbBIE

uudpsl

2.13

[{ukn ¢ nmepeMeHHON. AJITOPUTMBI NIPOBEPKH JIEIMMOCTH OJHOTO LIEJIOr0 4Mciia Ha
Jpyroe, NpoOBEPKH HAaTypalbHOI'O YKCJIA HA POCTOTY

2.14

2.15

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) I€PEMEHHEIE.
[TocumBonbHast 00paboTka cTpok. [1ocuéT YacTOTHI MOSBICHHUS CUMBOJIA B CTPOKE.
Berpoennbie GyHKIMH 1711 00pabOTKU CTPOK

OmnpeneneHre BO3MOXHBIX PE3yIbTaTOB pabOTHl alNropuT™Ma IpH  33JaHHOM
MHOXKECTBE BXOJHBIX JaHHBIX, OIpPEICICHHEC BO3MOXKHBIX BXOJHBIX JIAHHBIX,
MPHUBOSIIUX K JAHHOMY PE3yJIbTaTy

9 KJIACC

Kox

1

IIpoBepsieMbI 3JIeMEHT COAEPKAHUS

Hudposas rpaMOTHOCTD

11

1.2

1.3

['mobanbHas cetb Mutepuer. IP-anpeca y3noB. CeTeBoe XxpaHeHHE TaHHBIX. MeTObI
WHMBUIYAILHOTO U KOJUIGKTHBHOTO pa3MelieHus HoBoi nH(popmanwu B IHTepHETE.
Bonbime nannpie (MHTEPHET-IaHHbBIE, B YACTHOCTHU JaHHBIE COIMATBHBIX CeTel)

[TonsitTue 00 wuHbOpMAMOHHONW Oe€30MacHOCTU. YTPo3bl UHGOPMAITMOHHOMN
0€30MacHOCTH NpH paboTe B II00aTbHOW CETH M METOJbl MPOTUBOJCHCTBUS HM.
[TpaBuna OGe3omacHOM ayTeHTU(UKAIMK. 3aluTa JUYHOM HH(pOpMalMKU B CETH
NurtepHer. bezonacHele cTpaTeruu noseneHus B cety MHtepHer. [penynpexnenne
BOBJICYCHHUSI B JICCTPYKTHUBHBIE M KPUMHUHAIBHBIE (OPMBI CETEBOH AaKTHBHOCTH
(xubepOyITUHT, GUIITUHT U ApyrUue GOPMBI)

Buner nestensHoctn B MHTepHere. MHTEepHET-CepBUCH: KOMMYHUKAllMOHHBIE
cepBUCHl (IOYTOBast Ciyx0a, BHUIEO0-KOH(EPEHIL-CBSI3b U JpPYyrue), CIpPaBOYHBIE
CITYOBI (KapThl, paCIIUCaHUs U APYTUE), TOUCKOBBIE CIY>KOBI, CITy>KObI OOHOBJICHUS
IPOrpaMMHOr0 o0ecrieueHus u apyrue ciayx0obl. CepBUCH FOCYIapCTBEHHBIX YCIYT.
O6uaynble XpaHuiauia AaHHbIX. CpelncTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB
(onnaitn-oducer). IlporpammHoe oOecrieyeHne Kak BeO-CEpBHUC: OHJIAWHOBHIE
TEKCTOBbIE U TpapUuecKue pelakToOphl, Cpeabl pa3paboTKH MPOrpamMm

2.1

2.2

Teopernueckre 0CHOBBI HTHHOPMATHKU

Mopens. 3agauu, pemiaemMple C TOMOINBIO MojenupoBanus. Kraccudukanuu
Mojiesneil. MarepuanbHble (HaTypHbIe) U HH(GOpMaIlMOHHBIE MoieTH. HenpephiBHBIE
U JucKpeTHble Monaenu. Mmuraunonnele moxaenu. Urpossie momenu. OrneHka
COOTBETCTBUS MOJICIIA MOJEITHPYEMOMY OOBEKTY H IEJISIM MOJICTUPOBAHMS

Tabanunbie MOACIIHN. Ta6JlI/II_[a KakK IMPEACTABJIICHUEC OTHOICHUS

2.3

baser nannpix. OTOOp B TAOIUIIE CTPOK, YAOBIECTBOPSIONINX 3aIaHHOMY YCIIOBHIO




2.4

2.5

I'pad. Bepmmna, pedpo, myrs. OpHeHTHPOBaHHBIE U HEOPUEHTHPOBAHHBIE Ipadbl.
Jnuna (Bec) pebpa. BecoBast matpunia rpada. [[mraa myt Mexay BepuinHaMu rpada.
[Touck ontumanbHOrO MyTH B rpade. HavanbHas BepimmHa (MCTOYHMK) U KOHEYHAS
BepIIMHa (CTOK) B OPHEHTHPOBAHHOM Trpade. Brrumcrnenue konudecTBa myTed B
HAIpaBJICHHOM alluKIMYECKOM rpade

HepeBo. Kopens, Bepmmua (y3en), juct, pedpo (myra) mepesa. Brwicota aepesa.
[Monnepeso. [Ipumeps! KCIOIB30BaHus epeBbeB. [lepebop BapHaHTOB ¢ TOMOIIBIO
nepeBa

2.6

[lonatue wmarematudeckoil  Mojaenu. 3ajaud, pellaeMble € TOMOIMIBIO
MaTEMaTUYECKOTO (KOMIIBIOTEPHOr0) MozenupoBaHusd. OTindyue MaTeMaTHYecKOi
MOJIETIM OT HATYPHOUN MOJIENIH U OT CJIOBECHOTO (JTUTEPATypHOTO) OMMCAHUS 00BEKTa

2.7

OTanel KOMIIBIOTCPHOI'O MOACIUPOBaHUA: IIOCTAHOBKA 3aJdadu, IIOCTPOCHUC
MaTeMaTH4eCKOM MOJCI/IM, IporpaMMHas peajiu3dalusa, TCCTUPOBAHUC, IMPOBCACHUC
KOMITIBIOTCPHOTI'O 3KCIICPUMCHTA, aHAJIN3 €TI0 PE3YyJIbTaTOB, YTOUHCHHUEC MOJCIIN

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa3buenue 3amaunm Ha nopnzagaud. CocCTaBieHHE AITOPUTMOB M IIPOrpamMm ¢
UCIIOJIb30BAaHUEM BETBJICHUM, IUKIOB M BCIIOMOTraTEJbHbIX aJITOPUTMOB IS
yIpaBJIEHUS UCIIOJHUTENIEM WIH APYTUMH UCHOTHUTEISIMUA

3.2

3.3

TabGmuunble BenmnuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBICHHE U OTIaIKa
IPOTPaMM, PEATH3YIOUINX THUIIOBBIE aITOPUTMBI 00paOOTKN OTHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJTHOM U3 s3bIKOB mporpammupoBanus (Python, C++, [ackansb, Java,
C#, UlxompHBI ANTOPUTMHUYECKUH SI3BIK): 3amOJHEHHWE YHUCIIOBOTO MAacCHBa
CllyyallHBIMU YHUCIIaMH, B COOTBETCTBUHU C (hopMynol miuM myTéM BBOJA YHCED,
HaXO0XJIEHNE CYMMBI 2JIEMEHTOB MACCHBA, JINHEWHBIN MMOMCK 3a/IaHHOTO 3HAYEHUS B
MacCHBE, MOJCUYET DJIEMEHTOB MAacCHBa, YAOBIETBOPSIOLIMX 3aJaHHOMY YCIOBHIO,
HaXOXXJICHHEe MHUHUMAJIBHOIO (MaKCHUMalbHOI0) 3yieMeHTa MaccuBa. COpTHpOBKa
MaccuBa

O6pa60TKa INIOTOKa MJAaHHBIX: BBIYUCICHUC KOJHUYCCTBA, CYMMBI, CPEIOHETO
apI/I(l)MCTI/I‘IeCKOFO, MHHHUMAJIBHOITO W MAKCHUMAJIBbHOTO 3HA4YCHHUA JJICMCHTOB
MMOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAIOMIUX 3aJaHHOMY YCIIOBHIO

3.4

Vupasnenne. Curnan. OOpaTtHast cBsizb. [lomyueHue CHUTHajIOB OT HMQPPOBBIX
JATYNKOB (KacaHusl, PaCCTOSHUS, CBETa, 3BYKa U Ipyroro). [IpuMeps! necnoap30BaHus
NPUHIUIA OOpaTHOM CBSA3M B CUCTEMaX YIPaBIEHUS TEXHUYECKUMHU YCTPOUCTBAMH,
B TOM uHclie B poOoroTrexHuke. [IpuMepsl poOOTH3MPOBAHHBIX CHUCTEM (CHUCTEMa
yIpaBJIeHUS JBWKEHHEM B TPAHCIOPTHOHN cHCTEMe, CBapOYHas JMHHUS aBTO3aBOJIa,
aBTOMATH3UPOBAaHHOE YIPaBJICHHE OTOIUIEHMEM JOMa, AaBTOHOMHAs CHCTeMa
yIIpaBJICHUS] TPAHCTIOPTHBIM CPEICTBOM U IPYTHE CUCTEMBI)

WndpopmanoHHbIe TEXHOJIOTUU

4.1

[TonsiTie 00 SNMEKTPOHHBIX TaOnHIaxXx. TUNBI MaHHBIX B SYEHKAX AJICKTPOHHOU
tabnuupl. PenaktupoBanue u ¢popMatupoBanue tadbaui. BerpoenHble GyHKIMM A5
MOMCKAa MaKCUMYyMa, MUHUMYyMa, CYMMBI U cpeiHeTo apudmerndeckoro. CopTupoBka




JIAHHBIX B BBIJICIICHHOM Auana3oHne. [loctpoenue quarpamMm (rucrorpamma, Kpyronast
quarpamma, ToueyHas tuarpamma). Beibop Tuna quarpamMmsl

4.2

4.3

4.4

[IpeobpazoBanue ¢dopmyn mnpu KomupoBaHud. OTHOCUTENIbHAs, aOCONIOTHAS U
CMEIIaHHas a/Ipecanus

YCoBHBIC BBIYUCICHHUS B JJIEKTPOHHBIX TaOmuiax. CyMMUpOBaHHE M MOJCYET
3HAYCHHWM, OTBEUAIOIIUX 3aJIaHHOMY yclioBHIO. OO0paboTka OoybIIMX HaOOpPOB
NaHHBIX. YHCIICHHOE MOJICIMPOBAHUE B AJIIEKTPOHHBIX TAOIUIIAX

Ponp wuH(MOpMALMOHHBIX TEXHOJOTHI B pa3BUTUM HSKOHOMUKH MHpPA, CTPAHBI,
peruoHa. OTkpeiThie oOpa3oBaTenbHble pecypcbl. [Ipodeccun, cBsizaHHbIE C
uHpopMaTUKOl ¥ HMHOOPMALMOHHBIMU  TEXHOJIOTHSMH:  BeO-Iu3aiiHep,
IPOrPaMMHUCT, Pa3pabOTUYUK MOOMIIBHBIX MPUIIOKEHHUH, TECTUPOBILUK, apXUTEKTOP
POrpaMMHOr0 00eCHeUeHHUs, CIEUUATUCT [0 aHAIM3y JaHHBIX, CHUCTEMHBIN
aJIMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kox
NpoBepPsieMoOro
TpeOoBaHUs

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOTI0 00111ero 00pa3oBaHus Ha ocHOBe PI'OC

3HaTh (TOHUMATB )

11

1.2

Brnanenne oCHOBHBIMH NOHSATHSAME: MHPOpPMaLus, Nepeaaya, XpaHeHue u
o0paboTka mHpOpMaLUH, aITOPUTM, MOJIENb, ITUPPOBON MPOIYKT U UX
HCIIOJIb30BAHUC JIS pCIICHUSA y‘-Ie6HBIX " NPAaKTHYICCKHUX 3a1a4d

BrnajeHne  MOHATHSAMH:  BBICKa3blBAaHWE, JIOTHYECKas  OIEparms,

JIOTUYCCKOC BBIPA)KCHUC

YmeTh

2.1

2.2

2.3

YMeHue oneprupoBaTh EAMHALIAME U3MEPEHUs HHPOPMAIIMOHHOTO 00bEMa
Y CKOPOCTH IIepeadyy TaHHbIX

YMeHue 3anuchiBaTh W CpaBHUBaTh 1enble yuciaa or 0 go 1024 B
Pa3IMYHBIX MO3UITMOHHBIX CUCTEMAaX CUMCJICHUS C OCHOBaHUSAMU 2, 8, 16,
BBITIOJIHATH apu(PMETHICCKHE OTICPAIIMH HAJl HUMH

YMeHne KOAMpOBaTh M JAEKOJUPOBATH COOOIIEGHHS IO 3a/JlaHHBIM
MpaBUJiaM; IOHUMAHUE OCHOBHBIX IPUHIIUIIOB KOAUPOBAHUS HH(DOpMALIUU
pa3IMYHOI NMPUPOIBI: TEKCTOBOU, TpadudYecKoid, ay 1o

2.4

2.5

YMeHne 3amuchiBaTh JIOTHUECKHE BBIPAXKCHUA C HCIIOJb30BAHUEM
JAU3BIOHKIOWK, KOHBIOHKIHWHW W OTpHLOAHHWA, OHNPCACIATH HCTHHHOCTDH
JJOTHYCCKHUX BLIpa)KCHI/II\/’I, €CIIM HU3BCCTHBI 3HAYCHHUA HCTHHHOCTHU
BXOAAIHUX B HETO INEPEMCHHBIX, CTPOUTH Ta6.]'II/H_[I>I HUCTUHHOCTH JIA
JJOTHYCCKHUX BBIpa)KeHHﬁ; 3alMUCBIBATh JIOTHUYCCKHUC BBIPAXKCHUSA Ha
HN3YYaCMOM SA3BbIKE IIPOTrpaMMUPOBAHUA

YMeHue COCTaBIATh, BRITOJHITH BPYYHYIO U HAa KOMIIBIOTEPE HECIIOKHBIC
ANTOPUTMBI JIJIs yripaBieHus ucnonHutensmu (Uepenamika, YepTéxHUK 1
Ipyrue); co3faBaTh M OTJAXHUBATh MPOTPAMMBbl Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkonbHbIi
AnroputMuyeckuit  S3bIK), peaTM3yIOIIMe HECIOKHBIE aITOPUTMBI
00pabOTKM YUCIIOBBIX JAHHBIX C HMCITOJIb30BAHUEM ITUKIIOB M BETBIICHHUIA;
YMEHHE pa30WBaTh 3a7add Ha TI0J[33J]a4M, HWCIOJIH30BaTh KOHCTAHTEI,
MIEPEMEHHBIC W BBIPAKCHHS PA3IMYHBIX THIIOB (YUCIIOBBIX, JIOTHYCCKUX,
CUMBOJIBHBIX); aHAITM3UPOBATh TPEUIOKCHHBIA aJITOPUTM, OIPEIEISTh,
KaKue pe3ylIbTaThl BO3MOXKHBI TPH 33JaHHOM MHOYECTBE HMCXOJHBIX
3HAYCHUH

2.6

YMeHHe 3anucaTh Ha U3y4aeMOM SI3bIKE€ NMPOTPAMMHPOBAHHUS AJITOPUTMBI
IIPOBEPKU JECIMMOCTH OJHOIO LEJNOro 4YHucia Ha JApYyroe, IPOBEPKU




HATYpaJIbHOTO YHMCJIa Ha MPOCTOTY, BBIACIEHHUS LU(P U3 HATypaTbHOTO
YHUCJIa, TOMCK  MAaKCHMyMOB, MHHUMYMOB, CYMMBbI  YHMCIIOBOU
[IOCJIEI0OBATEILHOCTH

2.7

Binanenue yMeHHMEM OpPHUEHTHPOBATHCS B HEPAPXUYECKOM CTPYKTYpE
¢aitnoBoil cucrembl, paboraTh ¢ (hallIOBOH CHUCTEMON MEPCOHAIBHOTO
KOMIIBIOTEpA C MCIOJIb30BaHUEM rpaduueckoro nHrepdeiica, a MMEHHO:
CO3/1aBaTh, KOIHMPOBAThH, MEpEMeEIaTh, IEPEHMEHOBBIBATh, YIAIATh W
apXUBUPOBATh (HAIIbI U KaTAJIOTH

2.8

Brnanenne ymMeHMSMU W HAaBBIKAMU HCIOJB30BaHUS WH(POPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH JJIsi TMOMCKA, XpaHEeHUs, 00paboTKu U
nepeaayy U aHaJiu3a pa3InyHbIX BUJOB HHPOpMALIUN

2.9

2.10

YMeHue BBIOMpaTh CHOCOO TMPEICTABICHHUS JAHHBIX B COOTBETCTBUHU C
MOCTABIICHHOW 3ajadeid (TaOnuIbl, CXeMbl, TpaduKH, IHarpamMMmbl) C
HCIIOJIb30BAHUEM COOTBETCTBYIOIIUX IMPOTPAMMHBEIX CPEICTB 00pabOTKH
JAHHBIX

YMmenue ¢Gopmanu3oBath U CTPYKTYpUPOBaTh MH(OPMALINIO, UCIIONB3Ys
AIIEKTPOHHBIE TaOMUIBl UIsi OOpaOOTKH, aHaluW3a M BU3yaTU3allUu
YHUCJIOBBIX JIaHHBIX, B TOM YHUCJI€ C BBIJICJICHUEM Juara3oHa TaOJIUIbI U
YHOPSAIOYMBAHUEM (COPTUPOBKOM) €ro AJIEMEHTOB; YMEHHUE NMPUMEHSTH B
AJICKTPOHHBIX TaONHMIax (HOpMyJBl I PacdyéToB C HCIHOJIb30BAHUEM
BCTPOCHHBIX (DYHKIUH, aOCONIOTHOH, OTHOCHUTEIBHOH, CMEIIaHHOW
aZipecalii; HCMOJIb30BaTh DSJIEKTPOHHBIE TaOJNULBI JJS YHUCICHHOTO
MOJIEJTMPOBAHUS B IPOCTHIX 33/1a4aXy3 Pa3HbIX MPEIMETHBIX o0nacTel




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Hudposas rpaMOTHOCTH

®aiinel 1 manku (kataioru). [IpuHIUIBI TOCTPOCHUS (ANIOBBIX CHCTEM.
[TonHoe ums ¢aiina (manku). [Tyt k daitny (manke). Pabota ¢ daiinamu u
KaTajoraMu CpeJICTBaMU ONEPallMOHHON CUCTEMBI: CO3/IaHUE, KOMUPOBaHUE
HHParH. 1 P P . > KOMHP ’
nepeMeIeHe, NepeuMeHOBaHe U yaaneHne (aiioB U Manok (KaTajioros).
Tumner ¢aitnos. CpoiictBa (aitnos. Daiinoseiii Mmenemkep. [louck ¢aitnos

CpelCTBaMU ONEPALIUOHHON CUCTEMBI

O0benHeHNEe KOMIIBIOTEPOB B ceTh. Cerh MHTEpHET. BeO-cTpanuna, Beo-
caiit. CtpykTypa agpecoB BeO-pecypcoB. bpaysep. [louckoBbie cUCTEMBI.

1.2 [Mouck wHbOpMAIMKM TO KIIOYEBBIM CJIOBAaM H 10 HW300paKEHHIO.
JHocroBepHocTh uWH(pOpMaIuu, noiydeHHoi w3 Wureprera. IP-ampeca
y3710B. CeTeBoe XpaHEHHE JTAHHBIX

2 Teopernueckue 0CHOBbI HUHPOPMATUKHU

JIMCKpETHOCTh JaHHBIX. BO3MOKHOCTH ONMCAHUS HETPEPHIBHBIX 0OHEKTOB
U IPOLIECCOB C MIOMOUIBIO TUCKPETHBIX JIAHHBIX.

CumBon. Aundasur. MomHocts andaButa. JIBouuHsli  andaBwur.
KonnyecTBo BCeBO3MOXKHBIX CIIOB (KOJOBBIX KOMOMHAIMI) pUKCUPOBAHHON
JUIMHBI B JBoMYHOM ajidasure. [IpeoOpazoBanue nroboro andaBura K
nBonyHOMY. KonmuecTBO pa3inuyHbIX CIIOB (PUKCHPOBAaHHOW JUIMHBI B

2.1 andaBuTe onpeaerIEHHON MOIIIHOCTH.

KoaupoBanue cMMBOJIOB OJHOTO ajaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andasurte, KojaoBas Tabnuma, aexoaupoBanue. KoauposaHue
TeKcToB. PaBHOMepHBIH koza. HepaBHomepnsiii xox. Komuposka ASCII.
Bocbmubutable komupoBku. Ilonstne o xomupoBkax UNICODE.
JlekoaupoBaHue COOOIIEHHM C UCIONb30BaHUEM pPAaBHOMEPHOIO U
HepaBHOMEpHOTro kojia. MHpopMaoHHbIi 00bEM TekcTa

Nudopmaninonnsiii 00bEM gaHHBIX. bUT — MHUHUManbHaAs eAUHUIA
KOJM4YecTBa HH(POpPMAIMK — JIBOMYHBIN pa3psa. EIuHUIB U3MepeHus

2.2 nH(popMalMOHHOTO 00bEMa NaHHBIX. buT, OalT, kKumoOalT, MeradailT,
rurabaiit. CKopocTh mepenayd JaHHBIX. EJWHUIBI CKOPOCTH Mepenadu
JTAHHBIX

Komuposanue 1Bera. I[BeroBele Momemu. Momenr RGB. I'my6una
koaupoBanus. [lamutpa.

2.3 PactpoBoe u BekTOpHOE TpescTaBieHue u3oopaxenuid. [Tukcens. OneHka
UHPOPMAIIMOHHOTO 00bhEMa rpadUyecKuX JTaHHBIX JUISI  PAaCcTPOBOIO
M300paKeHUs

24 Koampoanue 3Byka. Pa3psaaHocTs 1 yacToTa 3anucu. KonmmdecTso kaHamoB
' 3aIUCH.




OneHKka KOJUYECTBEHHBIX MapaMeTpPOB, CBSI3aHHBIX C IMPEIACTaBICHUEM U
XpaHEHHUEM 3BYKOBBIX (ailioB

2.5

Heno3unmoHHble W TO3UIMOHHBIC CHCTEMBI CYHCICHUS. AJ(aBuT.
OcHoBanue. Pa3zpépuyras dopma 3amucu uucna. [lepeBog B OecSITHUHYIO
CHUCTEMY YHCEJI, 3alUCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucrema cuuciaeHust

2.6

JlBonyHas cucteMa cuucieHus. [lepeBon nensix yucen B npeaenax ot 0 1o
1024 B nBOMYHYIO CUCTEMY CUMCIIEHUs. BocbMepu4Hasi CUCTEMA CUNCIIEHHUS.
[lepeBon uncen U3 BOCBMEPUYHON CHCTEMBI B BOMYHYIO M JIECATUUHYIO
cucteMsl u obpartHo. IllecTHannarepuynas cucrema cuucieHus. IlepeBon
4ycesl U3 LIECTHAAUATEPUYHOW CHUCTEMBI B JBOMYHYI, BOCBMEPUYHYIO U
JECATUYHYIO CUCTEMBI U 00paTHO. ApH(pMETHYECKHE ONIepallK B IBOUYHON
CHCTEME CUMCIICHUS

2.7

2.8

Jlornueckne BbICKa3blBaHUA. JlorMueckue 3HAYEHHsI BBICKA3bIBaHUM.
DneMeHTapHbIE U COCTABHBIE BbICKa3bIBaHUsA. Jlormueckue omepanuu: «u»
(KOHBIOHKIHS, IOTUYECKOE YMHOXKEHUE), «MIINY» (IU3BIOHKIIMS, JOTHYECKOE
CIIO)KEHHE), «He» (Joruueckoe oTpulianue). I[Ipuopurer IOrHYecKux
onepauuil. OnpezneneHne UCTUHHOCTH COCTAaBHOI'O BBICKAa3bIBaHMS, €CIIU
U3BECTHBl 3HAUEHUS MHCTUHHOCTU BXOJSIIUX B HEro 3JIEMEHTapHBIX
BbICKa3biBaHUM. Jlornueckue BbIpakeHus. IIpaBuiia 3ammcu JIOrMYeCKUX
BbIpakeHu. [locTpoeHue TabauI HCTHHHOCTH JIOTHYECKUX BBIPAKCHUN

Jloruueckue QJICMCHTHEI. 3HAKOMCTBO C JJOTM4YCCKUMUN OCHOBaMHu
KOMIIBOTCpa

2.9

HenpepsiBable 1 auckpeTHbie Moaenu. muranuonnsie monenu. Mrposeie
Mojienu. OLeHKa aieKBaTHOCTU MOJEIN MOJETUPYEMOMY OOBEKTY U LENISIM
MOJEIIMPOBAHUS

2.10

211

2.12

Tabnuunbie Mozenu. Tabnuila Kak TpEICTaBICHHE OTHOIIECHUS. basbl
naHHbIX. OTOOp B TaOIHIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCIIOBHIO

I'pad. Bepmuna, pe6po, myts. OpueHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadsl. [Inuna (Bec) pebpa. BecoBas matpuna rpada. JnuHa myTa Mexay
BepmHamMu rpada. Ilouck ontumanbHoro myru B rpade. Hawanbnas
BepuIMHa (MCTOYHMK) M KOHEYHAsh BEPIIMHA (CTOK) B OPHUEHTHPOBAHHOM
rpade. Berancnenue xomudecTBa IMyTed B HANpPaBICHHOM allUKIMICCKOM
rpade

HepeBo. Kopens, BepmuHa (y3emn), JucT, pedpo (xyra) aepesa. Bricora
nepesa. IlomgmepeBo. Ilpumepsl wucnonb3oBaHus nepeBbeB. [lepedop
BapUAHTOB C TIOMOIIIBIO JIepeBa

ANTOpUTMBI U IPOTPAMMHUPOBaHHE

3.1

CaoiicTBa anroputma. CrocoObl 3amucu ajaroputMa (CIOBECHBIH, B BHJIE
0JIOK-CXEMBI, POTPaMMa).

CocraBrieHrne anropuTMOB M NIPOrpaMM C HCIIOJIb30BAHMEM BETBJICHUH,
LUKJIOB M BCIIOMOTATEJIbHBIX aJTOPUTMOB JJIsl YIIPABJICHUS UCIIOIHUTEIEM




(Pobot, Yepenamka, YepT&XHUK U Jpyrue). BulmogHeHune anropuTMoB
BPYYHYIO M Ha KOMIIBIOTEpPE

3.2

3.3

3.4

S3bik nporpammupoBanus (Python, C++, IMackans, Java, C#, 1lIkosbHbIi
AnropurMmuyeckuil S3bIk).

Cucrema nporpaMMHpOBaHUS: PEOAKTOpP TEKCTa IPOrpaMM, TPaHCIATOP,
OTJIAJUUK.

Ilepemennas: tun, ums, 3HadeHue. Llenble, BEECTBEHHbIE U CUMBOJIbHBIC
[IEPEMEHHBIE.

Omneparop npucBauBaHus. ApupMETHUUYECKHE BBIPAKEHUS U TOPSIOK HX
BbluuciieHUs. Onepanuu ¢ LEJIbIMH YUCIIAMH: LIEJOYHMCICHHOE JelIeHHeE,
ocTaTok ot aeneHus. Bersnenus. CoctaBHbIE YCIOBUS (3aIIUCh JOTHYECKUX
BBIDOKEHUII Ha M3y4yaeMOM s3bIKE IporpamMmupoBaHusi). Haxoxnenue
MUHHUMYyMa

U MakCUMyMa M3 JIBYX, TpEX U ueThIpéX uMces. PemieHue kBaapaTHOro
YpaBHEHMs, HUMEIOIIEro BeleCTBeHHble KOpHHU. [lukin ¢ ycioBuem.
AnroputM EBKiinza s HaX0XkJIeHUs HAaUOOJIbILEro o0IIero 1eIuTelNs AByX
HaTypajJbHbIX uuces. Pa3OueHue 3amucu HATypaJlbHOTO 4YHCIA B
MO3UIIMOHHON CcHCTeMEe C OCHOBaHMEM, MEHbIIMM WIM paBHbIM 10, Ha
otaenbHble HUGPbL. LUK ¢ nepeMeHHOM. AIropuTMbI IPOBEPKU JEIUMOCTH
OJIHOTO IIeJIOTO YHucia Ha Jpyroe, MPOBEPKH HATYpajJbHOIO YHMCIIA Ha
MIPOCTOTY

O06paboTka CUMBOJIBHBIX TaHHBIX. CUMBOJIbHBIE (CTPOKOBBIC) IEPEMEHHBIE.
[TocumBonbHas 00paboTKa cTpoK. [10ACUET YaCTOTHI MOSBICHUSI CHMBOJIA B
cTpoke. Bectpoennsie GyHKIMU A1t 00pabOTKU CTPOK

Omnpenenenre BO3MOXKHBIX PE3YyJIbTaTOB PadOTHl alrOpUTMA MpPU JaHHOM

MHO>KECTBE BXOJHBIX JaHHBIX, ONIPEIEIEHUE BOZMOXKHBIX BXOJHBIX JaHHBIX,
MPUBOSIIUX K JAHHOMY pe3yJbTaTy

3.5

Tabnuunble BennuuHbl (MaccuBbl). OnHOMeEpHbIE MaccuBbl. COCTaBIEHUE U
OTJIaJIKa TIPOTpamMM, pEATU3YIONIUX THUIIOBBIE AJITOPUTMBI 00pabOTKU
OJTHOMEPHBIX  YHMCIOBBIX  MAacCMBOB, Ha  OJHOM M3  A3BIKOB
nporpammupoBanust  (Python, C++, Ilackanp, Java, C#, IllkonbHblid
AnroputMudeckuil SI3bIK): 3al0JHEHHE YHMCIOBOTO MacCHUBa CIy4alHBIMU
YHucIaMHd, B COOTBETCTBUM ¢ (opMmynoid wunM myréM BBOJA YHUCE,
HaXO0XJCHUE CYMMBbl 3JIEMEHTOB MacCHBa, JUHEMHBIA MOMCK 3aJaHHOTO
3HAUEHUS B MAacCHBE, IMOJCYET 3JIEMEHTOB MAacCHBa, YAOBJIETBOPSIOLINX
33IaHHOMY YCJIOBHIO, HaXO0XXJICHHE€ MHHHUMAJIBHOTO (MaKCUMaJIbHOTO)
anemeHnTa MaccuBa. CopTupoBka MaccuBa. OOpaOOTKa MOTOKA JTaHHBIX:
BBIUMCIIEHHE  KOJIMYECTBA, CYMMBI, CpEJHEro  apu(MEeTHYECKOro,
MUHHMAaJIBHOTO u MaKCHMaJIbHOTO 3HAUEHUs JJIEMEHTOB
IIOCJIEZI0BATEIBHOCTH, YAOBIETBOPSAIOIINX 33JAHHOMY YCIOBHUIO

3.6

VYnpasnenue. Curnan. O6partHas cBs3b. [lonydeHnue curHanoB oT UG POBHIX
JAaTYUKOB (HallpuMep, KacaHus, pacCTOSHUS, CBeTa, 3ByKa). [Ipumepsl
UCIOJb30BAHUS MPUHIUIA OOpaTHOM CBSI3M B CUCTEMax YIpPaBICHUA




TEXHUYCCKUMU yCTpOI\/JICTBaMI/I C IIOMOIIbXO JaTYUMKOB, B TOM YHCJIC B
pPOOOTOTEXHHUKE

4.1

4.2

WNudopmanroHHble TEXHOJIOTUI

TekcToBble JTOKYMEHTHI U MX CTPYKTYpHBIC 3JIEMEHTHI (CTpaHwHIa, ab3ail,
CTpOKa, CJIOBO, CHMBOJI).

TekcToBbI MpOIECCOp — HMHCTPYMEHT CO3/IaHUs, PEJaKTHPOBAHUS U
¢dopmarupoBanusi TekcroB. llpaBmia Habopa Ttekcra. PemakTupoBanue
tekcra. CoiictBa cuMmBoyioB. Llpudt. Tumsl mpudroB (pybdneHsie, c
3acedykaMy, MOHOWHMpUHHBIE). [lomyxupHOE M KypCHBHOE HauyepTaHHE.
CoiicTBa ab3a1eB: rpaHHIIbI, A03aIHbII OTCTYII, HHTEPBAJI, BHIPABHUBAHUE.
[Tapametprr crpanunbl. CtuneBoe (opmatupoBanue. CTpyKTypHUpOBaHHE
WHGPOPMAIIMU C MTOMOIIBIO CIIUCKOB U Tabiui. MHOTOYPOBHEBBIC CIUCKH.
JloGaBneHre TaOJIHMII B TEKCTOBBIC TOKYMEHTH. BcTaBka m300pakeHUN B
TEKCTOBBIE JOKYMeHThl. O0TekaHne n300pakeHuil TekcToM. BkitoueHue B
TEKCTOBBIH JOKYMEHT JuarpamMM, (GopMmyl, HyMepaliu CTpaHHMII,
KOJIOHTHUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB

PactpoBbie  pucyHku. Vcronb3oBaHue rpaUyUEcCKHMX — MPUMUTHBOB.
Onepauuu penakTupoBaHusl rpapuueckux OOBEKTOB, B TOM 4YHCIIE
nudpoBeix dotorpaduii: H3MEHEeHHWE pa3Mepa, oOpe3ka, IOBOPOT,
OoTpakeHHe, pabora ¢ oOjacTsaMu (BBIACICHHE, KOIMHMPOBAHUE, 3aJMBKA
[[BETOM), KOppEKLHUs I[BeTa, SPKOCTH W KOHTPACTHOCTH. BekTopHas
rpa¢uka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpPEICTBAMU
TEKCTOBOI'O  MPOIECCOpa WM  JAPYrUX TOporpamMMm  (MPUIIOKEHUN).
JloGaBnieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

4.4

[ToaroroBka MynbTUMenuiHBIX mnpe3eHTanuii. Cnaiin. [loGaBnenune Ha
claii Tekcta M u300paxkeHuil. PaboTra ¢ HECKOIBKUMH ClIaiIaMH.
JobGaBrienne Ha  clai  ayJuOBU3YaJbHBIX  JaHHBIX. AHHMAIUS.
I'unepcceslikn

Tunel gaHHBIX B SYeWKax SIEKTPOHHOW Tabmuiel. PenaktupoBaHue u
¢dbopmatupoBanue Tabnuil. BctpoeHHble GYHKIIUU IS TIOUCKA MAaKCUMyMa,
MHUHHMYMa, CyMMBI U cpeaHero apudmerndeckoro. COpTUPOBKA TaHHBIX B
BBIZICJICHHOM Juaria3one. [loctpoenue nuarpamm (rucrorpamma, Kpyropast
auarpamMma, —TodeuyHas —Jauarpamma). BpiOop Tuma  uarpaMMbl.
[TpeobpazoBanue Gpopmyn mpu konupoBanuu. OTHOCUTENbHAS, a0COIIOTHAS
Y CMELIaHHas ajapecarus

4.5

VYciioBHBIE BBIYUCIEHHSI B JJIEKTPOHHBIX Tabmmmax. CyMMHpOBaHWE U
MoACYET 3HA4YEHWH, OTBEYAIONIMX 3aJaHHOMYy ycioBuio. OOpaboTka
00bIMX HAOOPOB AaHHBIX. YMCIEHHOE MOJEIMPOBAHUE B DJIEKTPOHHBIX
Tabnunax




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

«Mudpopmaruka -7» (yrmyonennsiii yposens) JI. JI. bocosa, A. FO. bocosa
«Uudopmaruka -8» (yrmyonennsiit yposens) JI. JI. bocoa, A. }O. bocosa
«Uudopmaruka -9» (yrmyonennsiii yposens) JI. JI. bocoa, A. }O. bocosa
HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

Asropckas mactepckas JI. JI. Bocosoii: https://bosova.ru/

Asropckas mactepckas K. FO. TTonskosa: https://kpolyakov.spb.ru/

Enunoe conepxanue obmiero oopasosanusi: https://edsoo.ru/

CaiitT denepanbHOr0 HHCTUTYTA IIearornyeckux u3mepenuit: https:/fipi.ru/
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