npuioxenue 2.13
Kk AOII no npodeccun
09.01.03 OnepaTtop nHGOPMAITMOHHBIX CUCTEM H PECYPCOB

AnanTupoBaHHasi padoyasi mporpaMma y4e0HOro npeamMera
II1.02 Mapopmatuka

AJIA oﬁyqammnxm C HADYHICHUEM OMMOPHO-ABHTATECJIBHOI'0O allliaparTa

O0bem obOpazoBaTeabHOM MporpamMMmel: 174 yac.

W3 nux ayauropHoit Harpy3ku: 132 yaca, B T.4.:

YPOKH 50 4.
MPAKTUYECKUX 3aHATUN 82 u.
camocTosATenpHas pabora 12 4.
KOHCYJIbTallU 12 4.
JK3aMeH 18 .

dopma NpOMEKYTOUYHOU aTTECTALINHN:
Kontponbshas pabota B 1 cemectpe

DK3aMeH BO 2 ceMecTpe

Cocrasutens nporpammsl: CeraeB 1. A.

PaccmoTtpeno Ha 3acenannu kadeapsl 001eo0pa3oBaTeNbHBIX U TYMAaHUTAPHBIX TUCIUTUINH
ITpotoxon Ne 1 ot 29.08.2024 ..
PykoBomutens kadenpst Oul /] Bununuenko E.IT.

HoBocubupck, 2024



COJEPKXAHHUE

1. TTOSACHUTEMBHAS BATTHCKA ... .uvveeeereeesuereeasueeesssseeasasseeesasseesssseesasssessssseessasnsessnnneeens 3
2. COIEPIKAHME OOYUCHHUS .....eeenereernreessneesnnesaneeessseessseesnneeanresaanesaanesessneesnneesnnessnesenns 6
3. IInanupyeMsble pe3ynbTaThl OCBOEHUS IPOrpaMMbl IO HH()OPMATHUKE HAa YPOBHE
CPETHETO OOIIETO OOPABOBAHKST ..vvvsvreressrrressstressssseesssssenessssnsssssesssssesssssseessnssees 1313
JIMUHOCTHBIE PE3YIIBTATDL: ..v.uveerteeseesuressreasseesseesseessseasseaseesseessesssnesnseesseesseesseens 13
MeTanPEIMETHBIE PE3YIIBTATBL: ....uuvvreisreeessureiesasreesssresssrseessneeesasreessssneeesannes 155
031007 (0208 (SR 013 2115 K21 1 5 18
4. TeMaTHYECKOE TITAHUPOBAHIE .....ec.vveenreranneeasenessreessseesnresssessanesassesassneesneesnneens 21

5. YcnoBus peanzalivi alanTUPOBAHHON pabodell MPOrpaMMBL. ................. 33



1. HOACHUTEJIBHASA 3AIIUCKA

AnantupoBaHHas ~ pabouas mporpamMa  yuebnoro mpenmera  «MHdopmarnkay
(yrmyonéuneiii  ypoBens) (mpeameTHas o6nacth «MaremaTrka W uHGOpMaTHKa») (maiee
COOTBETCTBEHHO — MporpamMma) paspadoraHa Ha ocHoBaHuu TpedoBanuii GI'OC COO, DOII
COO u @IroC CIIO, B TOM uYucle JOKAJIbHBIX aKTOB KOJUIEIKA ISl pealu3aluu
obpazoBarenbHol miporpammbl 1o mpodeccuu 09.01.03 Oneparop nHGOPMAIMOHHBIX CUCTEM U
pPECypCcoB, BKJIIOYACT TMOSCHUTEIBHYIO 3allMCKy, COAEp)KaHHE OOy4YeHHs, IIaHUpYEeMble
pe3ybTaThl OCBOEHHUS MPOTPaMMBbI, TEMAaTHYECKOE IUIAHUPOBAHHE, YCJIOBUS peau3alliu
a/IalITUPOBAHHOM paboueil mporpaMmBbl.

[TpodeccroHanbHO-OPUEHTUPOBAHHOE  COACP)KAHUE YUYMUTHIBACTCS B  pasfenax 3
HNudopmaninoHHble TEXHOJOTUM U 4 AJTOPUTMBI M MPOrPaMMHUPOBAHUE, MPU BBHINOJIHEHUU
MPAKTUYECKUX  paboT, CBS3aHHBIX C Oyaymed 1podecCHOHATBHOM  JesTeIbHOCTHIO
oOyJaromuxcs.

Copepxanrie OOy4deHHs] PAaCKpBIBA€T COJEp)KAaTEIbHbIC JHUHHH, KOTOpbIE MpeiararoTcs
JUTs1 00513aTEIBHOTO U3YUCHUSI B KAXKIOM KJIaCCE€ Ha YPOBHE CPEHEro 001Iero 00pa3oBaHus.

[Inanupyemble pe3ylbTaThl OCBOCHHS MPOTpaMMbl IO HH(POPMATHUKE BKIIOYAIOT
JMYHOCTHBIC, METANPEeIMETHBIC PE3yIbTaThl 32 BECh NMEPHOJ] OOYYCHHs Ha YPOBHE CpPEIHEro
o0miero o0pa3oBaHMsA, a TaK)Ke IMPEIMETHBIC JOCTIKCHHS OOYYarOIIETOoCs 3a KaKIbId TOJ
o0OyueHusl.

[Iporpamma no wuHpopmaruke (yrayOJeHHBIH YpOBEHb) Ha YPOBHE CpEAHEro OOIIero
oOpa3oBaHusi paszpaboTaHa Ha OCHOBe TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHOl MpOrpaMMbl CpeaHero oomiero oOpasoBanus, mnpenctaBieHHbx B DI'OC
COQ, a taxxe dhenepanpHOI paboveil MPOrpaMMbI BOCITUTAHUSI.

[Tporpamma o nH(pOpPMATHKE AAaeT MPEACTABICHUE O IENISIX, OOIIeH cTparernn o0y4deHus,
BOCIIUTAHHS M Pa3BUTHA OOYyYaroImUXcs cpeicTBamMu ydeOHoro mpeamera «MHpopmaTukay Ha
yIOIyONIEHHOM ~ YpOBHE,  YCTaHaBIHMBAaeT  00s3aTeNIbHOE  MPEIMETHOE  COJEpIKaHHe,
npeycMaTpuBaeT €ro CTPYKTYpUpOBaHHME IO pa3lenaM M TeMaM Kypca, OIpeernseT
pacripesielieHue ero mo kjiaccam (rojaM U3ydeHHs ), AaeT MPUMEpPHOE pacipeesieHue yaeOHbIX
YacoB MO TEeMaTHYecKUM  pasfenaMm Kypca H  PEKOMEHIyeMyl  (MpUMEpPHYIO)
MOCIIEAOBATEIHHOCTh MX M3YUEHUS C YUYETOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTMKH y4eOHOTO Mpolecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcsl.

[lporpamMa 1O WHPOpPMATHKE OMpENeNseT KOJIMYECTBEHHbIE ¥  KayeCTBEHHBIC
XapaKTEePUCTHKN YYEeOHOTO MaTepuayia JUIsl KaXIOro Troja H3y4YeHHs, B TOM YHCIE IS
COJICPKATEIBHOTO HAMOJHEHUS PAa3HOTO BHIA KOHTPOJS (MPOMEXKYTOYHOH aTTecTaluu
00y4aroIuxcsi, BCEpOCCUNCKUX TPOBEPOUYHBIX pabOT, rOCYAapCTBEHHON UTOTOBO aTTeCTallH).

HNudopmaruka B cpeiHeM o0IIeM 00pa3oBaHUU OTPaKaeT:

CYITHOCTh HMH(OPMATHKU KaK HAYyYHOW JUCIUIUIMHBI, HW3y4alolleil 3aKOHOMEPHOCTH
MPOTEKaHUs U BO3MOXKHOCTH aBTOMATH3allUU WH(OPMAIMOHHBIX TPOIECCOB B Pa3IUYHBIX
CUCTEMaX;

OCHOBHBbIE 00JIaCTH TpPUMEHEHUS HWH(POPMATUKU, TMPEXKJIE BCEro HHPOPMAIMOHHbBIE
TEXHOJIOTUH, YIIPABICHHE U COITUAIIEHYIO Chepy;

MEXTUCITUTUTMHAPHBIA XapakTep HHPOPMATHKU U HHPOPMAIIHOHHON e TSIIEHOCTH.

Kypc uHpopmaTtuku 11t ypoBHsI CpETHETro 00IIero 00pa3oBaHus SBISETCS 3aBEPIIAOIINM
ATAOM HEMPEPHIBHON MOJATOTOBKU 00ydJarOmUXCs B 001acTi HHGYOPMATUKU U WH(OPMAIIHOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTHH, OMUpAeTCs Ha CoJepKaHue Kypca HH(DOPMATHKH YPOBHS



OCHOBHOTO 00mIero o0pa3oBaHHUs M ONBIT TOCTOSHHOTO TPUMEHEHHUs WHOOPMAIMOHHO-
KOMMYHHUKAITIOHHBIX TEXHOJIOTUH, JAaeT TEOPETHUYECKOE OCMBICICHUE, WHTEPIPETAU0 U
00001IIeHIE 3TOTO OIBITA.

PesynbTarel yriryOlIeHHOTO YpOBHsSI H3ydeHUst ydeOHoro mnpeamera «HHpopmaTukay
OpUEHTUPOBaHbl HAa TMOJYYCHHE KOMIETCHTHOCTEH i1 TOCIeAyIome mnpodeccrnoHalbHON
JESTENIbHOCTH KaK B paMKax JaHHOM MpeaMEeTHOM 00JacTH, TaKk U B CMEKHBIX C HEel 00JacTsX.
OHu BKITIOYAIOT B ce0s:

OBJIaJICHUE KIIFOUEBBIMH MOHATHSAMH U 3aKOHOMEPHOCTSMHU, Ha KOTOPBIX CTPOUTCA JAaHHAS
npeaMeTHas 00JacTh, pacrno3HaBAaHUE COOTBETCTBYIOIIMX UM IPU3HAKOB W B3aUMOCBSI3EH,
CIIOCOOHOCTH JICMOHCTPUPOBATH PA3IMUHBIC MOAXOJbI K H3YYCHUIO SIBJICHHUM, XapaKTePHBIX IS
M3y4aeMoi npeaMeTHon 00acTu;

YMEHHE pellaTh THIIOBBIC MPAKTHUYECKUE U TEOPETUYECKHE 3aJaud, XapaKTepHBIC IS
UCIIOJIb30BaHUsI METOJIOB M HHCTPYMEHTApHs JaHHOW IpeIMEeTHON 00IacTu;

HAJIMYUE TMPEACTaBICHUM O JaHHOM NpeaIMEeTHOW O00JIaCTH KaK LEJIOCTHOW TEeopHH
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBS3SIX CO CMEXKHBIMU 00IaCTAMU 3HAHUA.

B pamkax yriybnmeHHOro ypoBHS — u3y4yeHUss uH(oOpMaTuku — obecreunBaeTcs
I[eJICHAIIPaBJICHHAs MTOATOTOBKA 00YYArOIIMXCS K MPOJOKEHHIO 00pPa30BaHUs B OPraHU3ALUAX
po(heCCHOHATLHOTO 00pa30BaHUs IO CIEUATBHOCTSIM, HEIMOCPEICTBEHHO CBS3aHHBIM C
U(POBBIMU  TEXHOJIOTUSMH, TaKUM KaK TIpOTpaMMHas WHXXEHEepHs, WH(pOpMaMoHHas
0e30MacHOCTh, MH(POPMAIIMOHHBIC CHCTEMBl W TEXHOJOTHH, MOOWIBHBIE CHUCTEMBI U CETH,
OoJbIIME JaHHBIC W MAlIMHHOE OOy4YeHUE, MPOMBIIUICHHBI HHTEPHET BEIIEH, HCKYCCTBEHHBIH
WHTEIJIEKT, TEXHOJOTUU OECpOBOTHON CBsI3U, POOOTOTEXHHKA, KBAHTOBBIC TEXHOJIOTHH,
CUCTEMBI pacIipe/ieICHHOIO PeecTpa, TEXHOJIOTHH BUPTYaATIbHOM U JOTIOJTHEHHOH peanbHOCTEH.

OcHoBHas 1enb u3ydenus yueOnoro npeamera «MHpopmaruka» Ha yriyOJieHHOM ypOBHE
cpenHero obmiero obOpa3zoBaHUs - oOecredyeHue AalbHEHIIero pa3BUTUS HHQPOPMAIIMOHHBIX
KOMIETEHIIM 00ydaromerocsi, ero TOTOBHOCTM K JKM3HM B YCJIOBHMSIX Pa3BUBAIOLIETOCS
WH(OPMAIMOHHOTO O0IIECTBA U BO3PACTAIOIICH KOHKYPSHITMH Ha PBIHKE Tpyda. B cBs3u ¢ A3TUM
u3ydeHne WHQPOPMATUKA B paMKaxX peaau3aluu o0IIeo0pa3oBaTeIbHOTO IHKIA JOJKHO
00ecTeunTh:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, OCHOBAHHOI'O Ha TMOHWUMAHHH POJU HWHPOPMATHKH,
MH(OPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTUN B COBPEMEHHOM OOIIIECTBE;

c(OPMUPOBAHHOCTh ~ OCHOB  JIOTHYECKOTO M alTOPUTMHYECKOTO  MBIIUICHHUS,
c(OpPMHUPOBAHHOCTh YMEHUH paznuyarh (hakThl U OILIEHKH, CPaBHHUBATh OIICHOYHBIC BBIBOBI,
BUJIETh MX CBS3b C KPUTEPHUSIMH OIEHUBAHUS U CBS3b KPUTEPHUEB C OMPEICIIEHHON CHCTEMOM
[IEHHOCTEH, MPOBEPSATH HA JOCTOBEPHOCTH M 0000111aTh HH(POPMAIIUIO;

c(OpPMUPOBAHHOCTH TIPEICTABICHUN O BIMSHUN WH()OPMAIIMOHHBIX TEXHOJIOTHH Ha )KU3Hb
YelloBeKa B OOIIECTBE, TOHWMAaHUE COIMHUAIBHOTO, DKOHOMHYECKOTO, IMOJUTHIECKOTO,
KYJIbTYPHOTO,  IOPHJAYECKOT0,  MPUPOJHOTO,  IPrOHOMHYECKOTO,  MEAMIIMHCKOTO U
(U3HOIOTHYECKOTO KOHTEKCTOB WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHITHE TPABOBBIX M ATUYECKHUX ACIEKTOB WH(MOPMAIMOHHBIX TEXHOJOTHHA, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJICH, BOBIEYCHHBIX B CO3JaHHE M HCIOJIb30BaHHWE WH()OPMAIIMOHHBIX
CHUCTEM, paclpocTpaHeHHe HH()OPMALINY;

CO3JaHME YyCIOBMM JUIsl pa3BUTHUS HABBIKOB  Y4eOHOM, MPOEKTHOH, Hay4dHO-
MCCJIEI0BATEIbCKOM M TBOPUYECKOM JCSITEIIHHOCTH, MOTHBAIIUHA 00YYAIONINXCSl K CAMOPa3BUTHIO.

B conepxanuu yaeOHOoTro npeamera «MHGOpMaTHKa BBIISISIOTCS YETHIPE TEMATHICCKUX
paszzena.



Paznen «lludpoBas rpaMOTHOCTB» TMOCBSIIEH BONPOCAaM YCTPOWCTBA KOMITHIOTEPOB H
JPYTUX 3JIEMEHTOB IU(PPOBOrO OKPYKEHHUS, BKIOYAss KOMIBIOTEPHBIC CETH, HCIOJIb30BAHUIO
CPEACTB ONEPAIMOHHONW CHUCTEMBbI, paboTe B ceTu VHTEpHET M HCIOIBb30BaHUIO WHTEPHET-
CEPBHCOB, HHPOPMAITMOHHOHN 0€30I1aCHOCTH.

Paznen «Teopernueckre OCHOBBI MH(GOPMATUKMY BKJIIOYAET B ce0sl MOHATUIHBIN anmapaT
MH(POPMATUKH, BONPOCHI KOAUPOBaHMUS HH(OpPMAIMM, W3MEPEHUs MHPOPMALMOHHOTO o0beMa
JTAHHBIX, OCHOBBI aJIreOphl JIOTUKU U KOMITBIOTEPHOTO MOJIEIUPOBAHUSI.

Pa3znen «AiropuTmsl U MpoOrpaMMHpPOBaHUE)» HAIPABJICH HA Pa3BUTHE AITOPUTMHYECKOTO
MBILUIEHHS], pa3pabOTKy alIrOpUTMOB U OLIEHKY HX CIOXXHOCTH, (OPMHPOBAHHE HaBBIKOB
peanu3anyuy IporpaMM Ha sI3bIKax pOorpaMMHUPOBAHUSI BBICOKOTO YPOBHSI.

Paznen  «MHdopManyoHHbIE  TEXHOJOTMH»  IOCBSINEH  BONPOCaM  MPUMEHEHUS
UH(POPMALMOHHBIX TEXHOJOTHH, PEaJU30BAHHBIX B MPHUKIAAHBIX MPOrPAMMHBIX MPOAYKTaX U
MHTEpPHET-CEepBUCAaX, B TOM YHCIIE B 33Jadax aHalIM3a JaHHBIX, HCIOJIH30BAHUIO 0a3 JaHHBIX U
3JIEKTPOHHBIX TAOJIUL] VI PELIEHUs IPUKIIAJHBIX 3a/1a4.

B npuBenenHoM nanee conepxaHuu ydeOHoro mnpenmera «MHdpopmaruka» KypcuBOM
BBIJICJIEHBI JOTIOJIHUTEIbHBIE TEMbI, KOTOPBIE HE BXOAST B 00s3aTEIbHYIO IPOrpaMMy O0y4YeHHUs,
HO MOTYT OBbIThb HPEUIOKEHBI sl M3YyYeHHsl OTICIIbHBIM MOTHBHUPOBAHHBIM M CHOCOOHBIM
00yJarouuMcs.

VYranyGiieHHBIH ypOBEHb M3ydeHUS] HHPOPMATHKU PEKOMEHIIYETCS JJISi TEXHOJIOTHYECKOTO
npoduis, OpUEHTUPOBAHHOTO HA WMHXKEHEPHYI0 U HMH(OPMALMOHHYIO CQEpbl AESITEIbHOCTH.
VYrayGiieHHBI YpOBEHb W3ydeHHs] WH(POPMATHKHA OOECIIEYMBACT: MOATOTOBKY OOYYarOIIUXCH,
OPUEHTHUPOBAHHBIX Ha CHENMAJIbHOCTM B 00JaCTM HMH(OPMAIMOHHBIX TEXHOJIOTUH U
WH)XXCHEPHBIE CIEIUAIBHOCTH, y4aCTHE€ B IIPOEKTHOW M MCCIENOBATEIBCKOW IESTEIBbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMU HAalpaBJIEHUSIMH OTpaciu WH(GOPMAIMOHHO-KOMMYHHMKAIIMOHHBIX
TE€XHOJIOTHH, MOArOTOBKY K Yy4YacTHIO B OJIMMIIMAAAaX M caade EauHOro rocynapcTBEHHOTO
9K3aMeHa 10 HH(POpPMATHUKE.

Memoouueckue nooxoowl peanuzayuu yueonozo npeomema « ngpopmamuxa» ons
obyuarouwuxcsa c HapyuieHuem OnopHO-08U2AMENbHO20 annapama
Ipunyunst u n00X00bl K peanuzayuu a0anmupo8anHol padoueii nPozpammol
Ilpu peanuzayuu npunyuna ouggeperyuposanto2o (UHOUBUOVAILHO20) NOOX00d 8
obyyenuu ungopmamuxke u UKT obyuarowuxca ¢ HOA neobxooumo yuumwvieamsv yposeHb
pazeumusi MAaHyaibHblX HABbIK08 oOyuarowuxcs. I[Ipenodasamens 6 npoyecce o00yueHus
onpeodensem G03MONCHOCMU 00YUAIOWUXCSL BbINOTHAMb NUCbMEHHble Pabombvl, NOIb308AMbCS
KOMNbIOMEPHLIM 000pPY008AHUEM 8 Npoyecce GbINOIHEHUs npakmudeckux sadanuti. Tax dce 6
npoyecce obyyenus ungpopmamuxe u UKT, npenodasamento HeodX00UMO yuumuleams yposeHs u
Kauecmeo pasgumue yCmuou peuu ooyuarowuxcs. I[lpu Hedocmamounom yposHe ee pazeumusi
HeoOX00UMO UCNOL308AMb MAKUe MeMOObl MEKYUWe20 U NPOMENCYMOYHO20 KOHMPOJIsL 3HAHULL
Komopule 6bl 00bEKMUBHO NOKA3BIBANU PE3YIbIMAMUBHOCNb UX 00)YYEHUSL.
Xapakmepucmuxa 0coovix 00pa3zoeamenbHbvlx ROmpedHocmeil 00y4aruuxcs
®  HeobX00UMO UCNONIL308AHUE CREYUATILHBIX MEMO0008, NPUEMOB U CPeOCm8 00yUeHUs
(6 mom yucie cneyuaruzupOBaAHHbIX KOMNbIOMEPHBIX U ACCUCIUBHBIX MEXHOI02UTL),
0becneyusaowux peanu3ayuio «00Xo0HvIX nymetl» 00y4eHus.



® npeomemHo-npakmuueckui xapakmep obyuenus ungopmamuke u HUKT u
VApOWeHue cucmemovl y4eOHO-NO3ZHABAMENbHBIX 3a0a4, peuaemMvlx 8 npoyecce
0bpazosanus,

® cneyuanvHoe 0OyyYeHUe KNePeHOCy» CHOPMUPOBAHHBIX UHDOPMAYUOHHBIX SHAHUUL U
VMeHULL 8 HOBble CUMYayUuU 83auUMO0etiCEUs ¢ 0eticmeumenlbHOCMbI0;

® CneyuanbHas NoMoOwb 6 PA3BUMUU BO3MOICHOCHEN 8epOAIbHOU U He8epOalbHOU
KOMMYHUKayuu Ha ypokax ungopmamuru u UKT;

® obecneuenue  0coOOU  NPOCMPAHCMBEHHOU U  BPDEMEHHOU  OP2aHu3ayuu
006pazosamenvHoll cpeowl;

® UCnOnb308aHUe ONOp ¢ demanuszayuel 8 hopme anreopummos Ojisi KOHKpemu3ayuu
delicmeuti npu camocmosmenbHou pabome.

2. COAEP) KAHUE OBYYEHUSA
Paznen 1 HlndpoBas rpaMoTHOCTD

Tema 1.1. KomnbloTep — yHuBepcajibHOE YCTPOIiCTBO 00pad0TKH JaHHBIX

Conep:xanue Temsbl 1.1. TpeGoBaHus TeXHUKH 0€30MaCHOCTH U TMIHEHBI IIPHU paboTe C
KOMIIBIOTEPAMHA W JAPYTUMH KOMIIOHEHTaMH IU(GPOBOrO OKpyXeHus. [IpuHImmIe padoTel
KOMIIBIOTEPOB M KOMIIBIOTEPHBIX cucTeM. Apxutektypa ¢on Heiimana. T'apBapackas
apXuTeKTypa. ABTOMAaTHYECKOE BBIIIOJIHEHWE MpOrpaMMbl mporeccopoM. OnepaTtuBHas,
IOCTOSIHHAs. U JOJTOBpeMeHHas maMsaTh. OOMEH JaHHBIMM C moMoulbio HMH. KoHTposuieps
BHEIIHUX ycTpoiictB. Ilpsmoil moctym k mnamsaTd. OCHOBHbIE TEHJEHUMH DPAa3BUTHS
KOMIIbIOTEPHBIX TexHoJoruil. IlapamnenbHple BbluucieHHs. MHOrOIpOIECCOPHbIE CHCTEMBI.
CynepkomiibioTepsl. PacnipenenéHubie BBIYMCIUTENBHBIE CHUCTEMBI W 00paboTKa OOJIBIINX
JNaHHbIX. MoOwibHbBIE LHM(POBBIE YCTPOMCTBA M MX pOJb B KOMMYHHKALUsAX. BcTpoeHHbIe
KOMIBIOTEpbl. MUKPOKOHTpoiepsl. PO60TH3MpOBaHHbBIE TPOM3BOACTBA

Tema 1.2. [IporpammHoe obecnieuenune

Conep:xanue Tembl 1.2. [IporpaMmHoe obecrieueHHue KOMIBIOTEPOB U KOMIBIOTEPHBIX
cucteM. Buabl mporpamMmmHoro otecrieueHuss 1 ux HazHaueHue. OCOOEHHOCTH MPOrpPaMMHOTO
oOecrieyeHUss MOOWJIBHBIX ycTpoicTB. IlapamnensHoe mnporpammupoBanue. CucTeMHOE
nporpaMMHoe obecriedeHre. OnepalvoHHbIE CHCTEMBbI. YTHIMTHL. [lpaiiBephl yCTpOWCTB.
WNHcTanmamus U ASUHCTAIUIALUS TporpaMMHOTo obecriedenus. Paiinosbie cucteMsl. [IpuHIUIbL
pa3MenieHus 1 MMEHOBaHUs (aisioB B aoiroBpeMeHHoill mamstu. [1labnoHbl Ay omnucaHus
rpynn (aiinoB. 3akoHonatenbcTBo Poccuiickoit denepanumu B 00JaCTH  MPOTrPaMMHOIO
oOecnieueHus. JIMieH3supoBaHWE NPOrpaMMHOrO oOOecreyeHus: M IUPPOBBIX PECYPCOB.
[IponpuerapHoe u cBOOOAHOE IMporpaMmMHoe obecnedeHne. KoMmmepueckoe 1 HEKOMMEPUYECKOE
HCIIOJIb30BaHUE TMPOrpaMMHOro obecreueHuss U HUPPOBBIX pecypcoB. OTBETCTBEHHOCTH,
yCTaHaBIMBaeMas  3aKOHOAATENbCTBOM  Poccuiickoit ~ ®Pexepanuu  3a  HENPaBOMEPHOE
HCIIOJIb30BaHUE MPOTPaMMHOT0 obecriedeH s U HU(POBBIX PECYpPCOB

Tema 1.3. KomnbrorepHsblie ceTu

Conep:xanue Tembl 1.3. IlpuHIMOBI NOCTPOCHHS W aNMapaTHbIE KOMIIOHEHTHI
KOMIBIOTEPHBIX ceTell. CeteBble MpoToKoabl. Cerb MHTEpHET. Anpecanus B cetu MHTEpHET.
[Tporokonel creka TCP/IP. Cucrema nomenHsix uMmME€H. Pasznenenue IP-cetm Ha moxacetu ¢
nmoMouipl0 Macok mozcererd. CereBoe aaMuHHUCTpupoBaHue. [lomydeHue NaHHBIX O CETEBBIX
HacTpoiikax komnbrorepa. [IpoBepka Hamuuus cBsi3u C y3ioMm cetu. OmnpeneneHue mapiipyra
JIBW)KEHUs TMakeToB. Buabsl pgestensHocTH B cetn  HWHTepHer. CepBucel HHTEpHeTa.
['eonnpopMaIinoHHbIE CUCTEMBI. | €0IOKaIlMOHHBIE CEPBHUCHI PEAbHOTO BPEMEHU (HampHuMmep,



JIOKalusi MOOMIJIBHBIX TelIe(OHOB, ONpEACICHUE 3arpyKEHHOCTH aBTOMAarucTpaieil), HHTEepHeT-
TOProBiis, OPOHHUPOBAHKHE OWJIETOB M TOCTHHHMIL. [ OCyaapCTBEHHBIE 3JIEKTPOHHBIE CEPBHUCHI U
ycayru. CouuanbHble CETH — OpraHu3alus KOJUIGKTHBHOTO B3aUMOJCHCTBUS M OOMEHa
naHHeiMUd.  CeTeBOM ATHKET: TMpaBuia TMOBeAeHUs B KubOeprpoctpancte. [Ipobiema
HOJUIMHHOCTH MOJTydeHHOH nH(popMariu. OTKpBITEIE 00pa30BaTeIbHbBIE PECYPCHI

Tema 1.4 UndopmanmonHasi 6e3011aCHOCTD

Conep:xanue Tembl 1.4 TexHOreHHbIE M HSKOHOMUYECKHE YIPO3bl, CBSI3aHHBIE C
UCTIOJIb30BaHUEM HMH(POPMALMOHHO-KOMMYHUKAITMOHHBIX ~ TexHoJorui. OO0mue mpodiemMbl
3auUThl MHGopMauu U uHbopManmoHHoil OezonacHocTu. CpencTBa 3aluThl HHGOpPMALUU B
KOMITBIOTE€PaX, KOMIBIOTEPHBIX CETSX M AaBTOMATH3HMPOBAHHBIX HMH()OPMAIIMOHHBIX CHUCTEMAaX.
[IpaBoBoe oOecrieueHre MHPOPMAIIMOHHON Oe30MacHOCTU. DIEKTpOHHAs LU(poBas MOIIKUCH,
cepTU(HUIMPOBAHHBIC CANTHI M TOKyMEHTHI. [IpeoTBpalienne HecaHKIIMOHUPOBAHHOTO JJOCTYMA
K JINYHOW KOH(HIEHUUAIbHONH HH(OpMalLMU, XpaHSIIEHCS Ha IMEePCOHAIbHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpoiicTBax. BpenonocHoe nporpaMMuoe obecrieueHue u crnocoObl O00pHObI C HUM.
AHTUBUpYCHBIE TIporpaMmbl. OpraHusanus JHYHOTO apxuBa uH(popmanuu. PesepBHoe
konpoBanue. [laponbHas 3ammra apxuBa. lludppoBanme naHHBIX. CHMMETpUYHBIE U
HecumMmerpuunbie mmdpel. [udper npocroii 3amensl. [Mludp [ezaps. [Mludp Bwmwkenepa.
Anroputm mmmdposanus RSA. Creranorpadust

Pa3nea 2 Teopernyeckue ocHOBbI HH(OPMATUKHU

Tema 2.1. IlpeacraBienne nnGopManun B KOMIbIOTEP

Conep:xanue temsbl 2.1. Uudopmanus, nanusie u 3HaHus. HpOpMaLnOHHbIE TPOLECChI
B MpHUpOJE, TEXHWKE M oOmecTBe. HempepblBHBIE W AMCKPETHHIC BEIWYMHBI M CHTHAJIBI
Heo6xonumocTe auckpeTu3anuu MH(pOpManuy, NpeHa3HaueHHON JUIsl XpaHeHus, nepeaayd u
00paboTku B MUQPPOBBIX cucTeMax. J[BomuHoe KoaupoBaHue. PaBHOMEpHBIE U HEPaBHOMEPHbBIE
Ko/bl. JlekonupoBaHue cOOOIIEHNH, 3aMCaHHbIX C TOMOIIbIO HEPAaBHOMEPHBIX KOOB. Y CIOBHE
®ano. IlocTpoeHne OIHO3HAYHO JAEKOAMPYEMBIX KOJOB C TOMOIIbIO nepeBa. ['pad AiA.
MapkoBa. Enununsl usmepeHust konudyectBa MHPOpMauuu. An(aBUTHBIA MOAXOJM K OLEHKE
KonuuecTBa HHpopmanuu. Cuctemsl cuucienus. Pa3BépHyras 3anuch LEIbIX U IPOOHBIX YUCEN
B [TO3UIIMOHHOM cucTteMe cuncieHus. CBoicTBa MO3UIIMOHHOM 3allMCH YUCIIA: KOJINYECTBO LUPp
B 3aIlMCH, IPU3HAK JEIMMOCTH YMCJIa Ha OCHOBAHUE CHCTEMBl CUMCIEHHUS. AJITOPUTM IepeBoaa
LIEJIOTrO Yncia U3 P-WYHON CHUCTEMBI CUMCIIEHHS B AECATHUUHYIO. AJTOPUTM NEPEBOJA KOHEUHOU
P-nuHoil npobu B JeCATHUHYIO. AJNTOPUTM IE€pPEeBOJa IIEJIOT0 YMCia U3 JECITHYHON CHCTEMBI
cuncnenuss B P-uunyro. IlepeBon koHewuHo#l necatuyHoil npobu B P-nunyto. [IBonuHas,
BOCbMEpHUYHasi W UIECTHAAUATepUyHasi CHUCTEMbl CYHCIEHUS, CBA3b MEXAYy HUMHU.
Apudmernueckne  omepauMd B TO3MLMOHHBIX  CHCT€MaxX  CUMCIeHus. TponyHas
YpaBHOBEIIEHHAss  CUCTEMa  CYMCIEHUsA. JIBOMYHO-AECATHYHAs  CHCTEMa  CUUCIICHHUS.
KonupoBanue texcroB. KonupoBka ASCII. OnnoOGaiitabie koaupoBku. Cranmapr UNICODE.
Komuposka UTF-8. Omnpenenenue uHGOPMAaMOHHOIO 00bEMa TEKCTOBBIX COOOIIECHUH.
KonupoBanue nzobpaxenuit. Ouenka HHPOPMALMOHHOTO 00BbEMa rpaduyeckux TaHHBIX MpPU
3aJJaHHBIX pa3pelleHHH M TIyOMHe KoJaupoBaHus 1Bera. l[BeroBele Moxaenu. BekropHoe
koaupoBanue. Popmarsl rpapudeckux gaiinos. Tpéxmepnas rpapuka. OpakranpHas rpaduka.
KomupoBanue 3Byka. OrieHka MHPOPMAIMOHHOTO O0BEMA 3BYKOBBIX JTAHHBIX TPHU 3aJaHHBIX
4acTOTE JUCKPETU3ALUHU U Pa3psAHOCTH KOJIUPOBAHUS

Tema 2.2. OcHOBBI aJre0pbl JOTMKH

Coaep:xxanue  Tembl 2.2,  Anrebpa  soruku.  IloHATtne  BbICKa3bIBaHUA.
BrickaspiBarenpHble  (opMbl  (Tpeaukatbl). KBaHTOpBI CYIIECTBOBaHHMS M BCEOOITHOCTH.
Jlornueckune omeparuu. Tabmuibr uctuHHOCTH. JlorMueckwe BwIpaxkeHus. Jlormdyeckue
ToXaecTBa. JlOKa3aTeNbCTBO JIOTHYECKMX TOXKJIECTB C IIOMOINBIO TaOJWII HCTUHHOCTH.



Jlornueckue omnepanMy M OMNepalMd HaJd MHOXKECTBAMU. 3aKOHBI aireOpbl  JIOTHKH.
OKBHMBaJICHTHbIE NPEOOpPa30BaHMs JIOTHYECKUX BbIpakeHHH. Jlornueckue ypaBHEHUsI U CUCTEMBbI
ypaBHeHmid. Jlormdeckue QyHKIUH. 3aBUCUMOCTh KOJHMYECTBA BO3MOXHBIX JIOTHUECKHX
GyHKLIUH OT KoJM4ecTBa apryMeHToB. [lonHble cucteMsl ornyeckux GpyHkuuil. Kanonuueckue
¢dopmbl  JorMueckux BbIpakeHUH. COBEpIICHHbIE IU3BIOHKTHBHBIE W KOHBIOHKTHUBHBIC
HOpMaJlbHble (DOPMBI, aJrOPUTMBI HUX IOCTPOCHHUS MO Tabiauie HCTUHHOCTH. Jlormueckue
2JIEMEHTHl B cocTaBe Komnbtortepa. Tpurrep. Cymmarop. MHoOropaspsaHblii cymMMaTop.
ITocTpoeHne cxeM Ha JIOTHYECKUX NIEMEHTax 110 33JaHHOMY JIOTHYECKOMY BBIPaXKEHHIO. 3aIIUCh
JIOTUYECKOI0 BBIPAXKEHUS 110 JIOTHYECKON cxeMe. MUKpOCXEeMBI U TEXHOJIOTUs UX IIPOU3BOJACTBA

Tema 2.3. Komnblorepnas apudmernka

Conep:xkanue Tembl 2.3. IlpencraBieHue MenblX 4YUCEI B IaMSITH KOMIIBIOTEpA.
OrpaHr4eHHOCTh JMana3oHa 4Yucell MpU OrPaHUYEHUHM KOJu4decTBa pa3psaoB. llepemnonnenue
paspsigHON  ceTkd. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIM OWUT. JIBOMYHBIN
JOTIOTHUTEIBHBINA KOJ] OTPUIIATENbHBIX Yrcel. [loOuToBbIe Jorndeckue onepanuu. JIorndaeckuid,
apudMeTHYECKH W HUKInYecKkuid capurd. lludpoBanue ¢ moMonip0 MOOMTOBOW OIepanuu
wackmovaromee WJIM». llpencraBiieHHe BEIIECTBEHHBIX YHCEI B IIAMATH KOMIBIOTEpA.
3Havamas 4acTh M TOPSAMOK 4YMcia. Jluama3oH 3HaYeHWH BEMIECTBEHHBIX uuncel. [IpoGiembl
XpaHEHUs] BEIICCTBEHHBIX YHCEN, CBS3aHHBIE C OrPAHHMYECHHEM KOJWYECTBA Pa3psoB.
BerlmmotHeHME orepalinii ¢ BeECTBEHHBIMU YUCIIAMH, HAKOTUICHHE OITMOOK TPH BBIYUCICHUSIX

Tema 2.4. Undopmauust u uHGOpMAUMOHHBIE TPOLECCHI

Conep:xanue Temsbl 2.4. TeopeTnueckre MOAXO/BI K OLIEHKE KOJIMYECTBA WH(POPMAIIHH.
3akoH agnutuBHOCTH MHpopManuu. Popmyna Xapriu. Mapopmanus u BepostHOCTb. Popmyiia
lennona. Anroputmbsl cxatusi gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. AnropuTmbl cXaTus JQHHBIX C MOTEPSAMH. Y MEHbIIEHUE TTIyOMHbI KOJAWPOBAHM IIBETA.
OcHosnble uaeu anropurmoB cxarust JPEG, MP3. Ckopocth nepenaun JaHHbIX. 3aBUCUMOCTD
BpPEMEHHU Iepeaayd OoT MH(OPMAIMOHHOIO 00BEMA JaHHBIX M XapaKTePUCTUK KaHaja CBS3U.
[IpyunHBl BO3HMKHOBEHHs OIIMOOK TMpH 1epenade JaHHBIX. Koapl, mo3Bosstonme
oOHapyKuBaThb M HCIPABJIATh OIIMOKHM, BO3HMKAIOLIME INpH Iepenade JaHHbIX. PaccrosHue
Xsmmunra. KogupoBanue ¢ noropenuem 6utoB. Koasl Xsmmunra. Cucrembl. KommnoHeHTsI
cucteMbl U uX B3aumojeiictBue. CucteMHblii 3¢ ¢exT. YmpapieHHe Kak HH(OpMAIMOHHBIN
nporiecc. OOpaTHas CBs3b

Tema 2.5 MoaenupoBaHue

Coaepxxkanue Tembl 2.5 Mopenn u MmonenupoBanue. lLlens MoaenupoBaHHS.
AJIEKBaTHOCTb MOJIENIM MOJCIUPYEMOMY OOBEKTY WJIM MPOLECcCy, LEIu MOAEITUPOBAHUS.
Qopmann3anys NpUKIaAHbIX 3agad. llpencraBieHne pe3ynbTaToB MOJENIMPOBAHMS B BHJIE,
yI00HOM JJIs BOCTIpUATHS YeloBeKoM. [ paduieckoe nmpencraBieHrne JaHHbIX (CXeMbl, TaOIUIIbI,
rpadukn). I'padgsl. OcHoBHBIE OHATUA. Buasl rpados. Onucanue rpadoB ¢ MOMOILIBIO MaTPHIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHUCKOB CMEXHOCTU. PeleHue anropuTMUYECKHX 3ajad,
CBSI3aHHBIX C aHAJIM30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOTO MYTH MEXIy BepLIMHAMu rpada,
onpejiefieHue KOJMYECTBA PpA3JIMYHBIX MyTell MeXAy BEpIIMHAMH OPHUEHTHPOBAHHOTO
anukinndyeckoro rpada). [lepeps. bunapnoe nepeBo. JlepeBbs moucka. CrocoObl 00xoxa
nepesa. IIpencrasnenne apudpMeTnyeckx BbIpaXXEHUN B BUE AepeBa. JIMCKpPETHbIE UTPhI ABYX
UTpoKoB C monHoW wuHpopmanueil. Iloctpoenue nepeBa mnepebopa BapHAHTOB, ONKCAHHE
CTpaTeruy Urpbl B TAOIMYHOMN opMe. BBIMTphIlIHbIE U IPOUTPHIIIHBIE TO3UIMH. BRIUTphIIIHbIE
ctparerud. CpencTBa MCKYCCTBEHHOTO HHTeekTa. (CepBHCHl MAalIMHHOIO TIEPEBOAA U
pacnio3HaBaHMs ycTHOM peun. KorHuTuBHble cepBUchl. MeHTuukanys u nouck n3o0paxxeHuii,
pacriozHaBanue Jiml. CamooOydwaromuecs CUCTeMbl. VICKyCCTBEHHBI  HMHTEIUIEKT B
KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHHe METO/IOB MCKYCCTBEHHOTO MHTEJUIEKTa B OOYYaroIIMX



cucremax. Mcronp30BaHHEe METOOB HCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTexHHKe. HTEepHET
Bemel. [lepcnekTuBbl pa3BUTHSI KOMITBIOTEPHBIX MHTEIVIEKTYaJbHbIX cucTeM. HelipoHHbIe ceTn

Pa3znen 3 UndopmMaumoHHbIe TEXHOJIOTHH

Tema 3.1. O0padoTKa TEKCTOBbIX TIOKYMEHTOB

Conep:xanue Temsl 3.1. TexcroBeiii nporeccop. PenaktupoBanue u GpopmarupoBaHue.
[IpoBepka opdorpapuu u rpammaruku. CpeacTBa MHOHUCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope. UcnonbszoBanue ctuneil. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHTHI. CHOCKH,
ornaBinenue. KonnexktuBHas pabota ¢ JoKyMeHTaMd. HHCTpyMEHTHI peleH3UpOBaHHUS B
TEeKCTOBBIX Tporieccopax. OOmnaunbie cepBuchl. JlenoBas mepernmcka. Pedepar. IlpaBuna
UTUPOBAHUSI UCTOYHUKOB U oopmiieHus Oubnuorpaduyeckux ccbuiok. OdopmieHne crucka
mutepatypel. CranHmapTsl OuOMHOrpadUyYEcKUX OMHUCAHUNA. 3HAKOMCTBO C KOMITBIOTEPHOU
BEPCTKOM TeKkcTa. TexHHueckue cpeicTBa BBoja Tekcra. Crenuanu3upoBaHHBIE CpPEICTBa
pEAaKTUPOBAHUS MATEMAaTUUYECKUX TEKCTOB

Tema 3.2. AHau3 JaHHBIX

Conep:xkanue Tembl 3.2. AHanu3 JaHHbIX. OCHOBHBIE 3a7ayd aHajdu3a JIaHHBIX:
IIPOrHO3UPOBaHUE, KilaccuuKalys, KiacTepusalus, aHauu3 oTkiIoHeHul. [locinenoBaTenbHOCTh
pellleHusl 3a/Jad aHaiu3a JAaHHBIX: COOp TMEPBUYHBIX JIaHHBIX, OYMCTKA MU OIEHKAa KadecTBa
JAHHBIX, BBIOOP W/WJIM MOCTPOEHHE MOJENH, MpeoOpa3oBaHUE NAaHHBIX, BU3yaIH3alHsl JTaHHbBIX,
MHTEpIIpEeTalus pe3ynbTartoB. [IporpaMmMHubie cpeAcTBa U MHTEPHET-CEPBUCH 711 00paboTKU U
NpeCTaBICHUs TaHHBIX. bonbime nanaeie. MamuaHOe 00yueHne. MHTeIeKTyanbHbI aHATN3
JaHHBIX. AHANIU3 JAHHBIX C TOMOMIbIO 3JEKTPOHHBIX TaOyull. BrruucieHne cymMMmbl, CpeaHEro
apudMeTUyecKoro, HauOoJblIero (HAUMEHBIEro) 3HA4YEHUs JAuana3oHa. Beruucienue
Kod(duIMeHTa KOPPESAUN IBYX PSIOB JaHHBIX. [locTpoeHue cToOYaThiX, JTUHEHYATHIX U
KpyroBbix auarpamm. [loctpoenune rpadukos Gpynkuuii. [lonbop nuuum TpeHna, penieHue 3aaad
MPOrHO3UPOBaHUSA. YUHWCIEHHOE pelleHne YpaBHEHHH C TIOMOIIbIO IMoa0opa Mapamerpa.
OnTumuzanus Kak MOMCK HAWJIy4dlIero pelleHus B 3aJaHHBIX ycioBusix. lleneBas ¢yHkius,
orpaHuueHusi. JlokanbHbIE M TJIOOATBHBI MHHUMYMBI IieneBod ¢yHKiuu. Pemenue 3amau
ONTUMU3ALMH C TOMOIIbIO 3JIEKTPOHHBIX TaOIUI]

Tema 3.3. KomnbloTepHo-MaTeMaTu4yeckoe Mo/ieJIMpOBaHue

Conep:xxanue Tembl 3.3. DTanbl KOMIBIOTEPHO-MATEMaTHUYECKOTO MOJEIMPOBAHUS:
MIOCTAaHOBKA 33J]auM, pa3padoTKa MOJIENIH, TECTUPOBAHIE MOJIENIN, KOMITBIOTEPHBIH SKCIIEPUMEHT,
aHaJu3 pe3yJIbTaTOB MOJENupoBaHMs. J(MCKpeTH3anusi Mpu MaTeMaTUYeCKOM MOJEIMPOBAHUU
HETPEPHIBHBIX TPOIIECCOB. MoJenupoBanre ABMKEHUsA. MojennupoBaHue OHOJOTUYECKUX
cucteM. MaremaTndeckie MOJEIM B SKOHOMHUKE. BBIUMCIUTENbHBIE HKCHEPUMEHTHI C
MozensaMu. KoMIbIOTEpHOE MOJEIMpOBaHWE CHUCTeM ympaBieHus. OO0paboTka pe3yabTaToB
JKCIepuMeHTa. MeToa  HauMeHbHIMX  KBajaparoB. OIlEHKa  4YHCIOBBIX  MapaMeTpoB
MOJIEIUPYEMBIX OOBEKTOB M TPOIECCOB. BoCCTaHOBICHHWE 3aBHCHMOCTEH TO pe3yibTaTam
JKcniepuMeHTa.  BeposTHocTHhle  Mozaenu.  Meronsl  Monte-Kapno.  Mmwuranumonnoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY)KMBaHHS

Tema 3.4. ba3bl JaHHBIX

Conep:xkanue Tembl 3.4. Tabnuunble (pensiMOHHBIE) Oa3bl JaHHBIX. Ta0muma —
MIPEICTABICHUE CBEACHUI 00 OMHOTUIIHBIX 00bekTax. [lome, 3amuck. Kimou Tabmumpl. Pabora ¢
rOoTOBOM 0a30i MaHHBIX. 3anoHeHne 0a3bl JaHHBIX. [TOMCK, cCOPTHPOBKA U GUIBTPAIUS JAHHBIX.
3anpocbl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ MapaMeTpaMmu. Brraucisiemble Mojs B 3ampocax.
MuoroTtabnuunble 0a3pl JaHHBIX. TUMIBl cBs3ed Mexay Tabnunamu. BoemHuilt  kiod.
[lemoctHOCTh 0a3bl MaHHBIX. 3aMpOChl K MHOTOTAOIMYHBIM 0Oa3am JaHHBIX. OCHOBHBIE
MPHUHIIMITEI HOpManu3aiuu 6a3 maHHbX. 3k ynpaBnenus nanaeiMu SQL. Co3maHue mpocThix



3arpocoB Ha s3bike SQL Ha BBIOOPKY NaHHBIX W3 onxHOW Tabmmubl. Hepensunonnsle 6a3bl
JAHHBIX. DKCIEPTHBIE CHCTEMBI

Tema 3.5. Be0-caiiTsl

Coaep:xanue tembl 3.5. HrepHeT-nipuiioxkenus. [lonstue o cepBepHON U KIMEHTCKON
yacTAX caiita. TeXHOJIOTHUs «KIMEHT — CEpBEpP», €€ TOCTOMHCTBA U HENOCTAaTKU. OCHOBBI SI3bIKA
HTML u kackamnbix Tabmun ctmiei (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-
crpanulie. Pazmemenne Be0-caiiToB. Yciryra XOCTHHTA. 3arpy3ka ¢aiaoB Ha CalT

Tema 3.6. Komnbrorepnas rpaguka

Conep:xanue TeMbl 3.6. BBoa n300pakeHHii C UCTIONB30BAHUEM PA3ITUYHBIX HU(POBBIX
yCcTpOMCTB (LM(POBBIX (OTOANIAPATOB U MHUKPOCKOIOB, BHUJEOKAMEp, CKAHEPOB M JAPYIHX
ycrpoiictB).  ['padumyeckuit  pemakrop. Paspemenme.  Kampupomanwe. HcmpasieHue
nepcnekTuBbl. I'mctorpamma. Koppeknus ypoBHe#, koppekuus 1gera. OOeclBeuynBaHUE
BETHBIX u300paxkeHuid. Peryms. Pabora ¢ obOmactsamu. @Puiabtpel. MHOrocnoiHse
u3zo0paxkenus. TexkcroBele cion. Macka cnos. Kanansl. CoxpaHeHHe BBIZEICHHON O0JAcTH.
[TogroroBka wuIOCTpanuid JUisi BeO-caiTOB. AHMUMHpOBAaHHBIE H300pakeHus. BekropHas
rpaduka. [IpumutuBel. V3MeHeHue mopsaka 3JI€MEHTOB. BbipaBHHMBaHUE, paclpelelieHue.
I'pynnupoBka. Kpusble. ®opmaTbl BEKTOPHBIX pPHUCYHKOB. [crnosib30BaHME KOHTYpPOB.
Bekropuzanuss pacTpoBbIX U300pakeHMH. I[IpUHIMIBI [OCTPOEHHs W PEAAKTUPOBAHUS
TpéxMepHbIX Mojeneil. Cerounsle Mmozenu. Marepuansl. MoaenupoBaHue HMCTOYHUKOB
ocseuieHus. Kamepel. AnmutuBHble TexHosioruu (3Dnpunrepsi). Ilonatue o BupTyaabHOH
PEaIbHOCTH U TOIIOJIHEHHON PEAIbBHOCTH

Tema 3.7. 3D-moaesmpoBanue

Conep:xxanue Tembl 3.7. [IpUHIMIIBI TOCTPOECHUS W PENAKTUPOBAHMUSA TPEXMEPHBIX
mozeneil. Cerounble Moaenu. Marepuansl. MojenupoBaHie HCTOYHUKOB ocBelleHus. Kamepsi.
AnnutuBHble TexHosnoruun (3Dnpunrteps!). IloHsTHe o0 BHUpPTyanbHOM peambHOCTH U
JIOTIOJIHEHHOM PEAIbBHOCTH

Pa3nes 4 AnropurmMsl 1 IPOrpaMMHUPOBaHUE

Tema 4.1. BBenenne B nporpaMMupoBaHue

Coaepxxkanue Tembl 4.1. OnpeneneHre BO3MOXKHBIX pe3yJIbTaTOB pabOThl MPOCTEUIINX
QITOPUTMOB YNPABICHUS HCIOJHUTENSMA W BBIYMCIUTENBHBIX alroputMmoB. OmnpezneneHue
UCXOJHBIX JAHHBIX, NMPU KOTOPBIX AITOPUTM MOXKET JaTh TpeOyeMbli pe3ynbTar. Tarlbl
pelieHuss 3ajad Ha KoMIbloTepe. MHCTpyMeHTanbHBIE CpEACTBA: TPAHCIATOP, OTJIAIUUK,
npodumupoBuk. KoMnwisiuuss W uHTeprperauus nOporpamm. BupTyanbHble MallUHBbL.
WuterpupoBanHas cpega paspaboTku. Metoasl omiagku  nporpamm. Mcmonb3oBaHue
TpaccupoBOYHbIX Tabmui. OTianouHslii BeiBOJ. [lomiaroBoe BeimonHeHHE HMporpaMmsbl. Touku
ocraHoBa. [IpocMoTp 3HaueHMiI mepeMeHHbIX. SI3bIk mporpammupoBanus (Python, Java, C++,
C#). Tunsl JaHHBIX: LIEJOYUCIIEHHbIE, BEIIECTBEHHbIE, CHUMBOJIbHbBIE, JIoTHYeckue. BeTBnenus.
Cnoxnble ycnous. Lluknel ¢ ycimoBuem. Llukibl mo nepeMeHHOH. B3anmozaMeHseMOCTb
pa3IMYHBIX BUJOB NUKIOB. MIHBapuaHT 1ukia. CocTaBlieHHE UKIIA C UCIIOJIb30BAHUEM 3apaHee
ONpeAcNEéHHOr0 MHBapuaHta Lukia. JlokymeHTHMpoBaHue nporpamm. Mcnonbs3oBaHue
KoMMeHTapueB. [loaroTtoBka omucaHusi HpPOrpaMMbl M HMHCTPYKIMM JJIs  MOJIb30BaTeNs.
ANropuT™Mbl  00pabOTKM HATypalbHBIX YHCEN, 3alHMCaHHBIX B MO3UIMOHHBIX CHCTEMax
CUMCIeHHUs: pa30MeHHe 3amuch 4YHcia Ha OTHAeibHble LU(PBI, HAXOXKICHHE CYMMBI U
pOM3BEACHUS IU(P, HAXOXKACHUE MAKCUMaIbHON (MUHUMaIbHON) nudpsl. Haxoxaenue Bcex
IPOCTBIX 4YHCEJ B 33JlaHHOM aManasoHe. l[IpencraBieHue yuciaa B BuAe Habopa MPOCTBIX
COMHOKHUTENEH. ANTOpPUTM OBICTPOro BO3BeJEHHs B cTeneHb. OO0paboTKa JaHHBIX, XPaHSIIIUXCS



B (ainax. TexcToBble W aABomuHble (aiinbl. DaioBble nepeMeHHbIe ((ailioBble yKa3aTenn).
Urenue u3 ¢aiina. 3anuch B daii

Tema 4.2. BcnomorarejibHbIe QJTOPUTMbI

Conep:xanue Tembl 4.2. Pazouenue 3a1aun Ha noa3agayn. [loamporpammesl (poreaypsl
u ¢ynkaun). Pexypcus. PexypcuBHbIE 00BEKTHI ((ppakTtanbl). PekypcuBHBIE TpoLEeaypbl U
¢ynkunu. Vcnonp3oBaHue cTeka JUisi OPraHM3alUU PEKYpPCHBHBIX BBI3OBOB. lcmonb3oBaHue
CTaHJapTHON OMOIMOTEKH s3bIKa MporpammupoBanus. [loaknouenne 6UOIMOTEK MOAPOrpaMM
CTOPOHHUX NIPOU3BOAUTENEH. MONYJIBHBINM IPUHLUIT TIOCTPOEHUS IPOTpaMM

Tema 4.3. UncjieHHbIE METOAbI

Conep:xanue Tembl 4.3. Uuciennsle MeToapl. TouyHOE M MPUONMKEHHOE PEIICHHS
3amayn. YWCICHHBIE METOABl PENICHHs YpaBHECHWI: MeETOoJ] mepebopa, METoJ MOJIOBHHHOTO
nenenus. [lpuOmmk€HHOE BBIYUCIEHUE J[UIMH KpPUBBIX. Bbrumcnenuwe miomaneit ¢uryp c
MOMOIIbI0 YHUCJICHHBIX METOJOB (METOJ MpPSMOYrOJIbHUKOB, MeToj Tpaneruii). Ilouck
MakcuMyMma (MUHUMYyMa) QYHKIIUU OJTHOM NMePEeMEHHON METOOM MOJIOBUHHOTO JIEJICHUS

Tema 4.4. AnroputMbl 00padOTKH CHMBOJIBHBIX JAHHBIX

Conep:xxkanue Tembl 4.4. OOpaboTKa CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE (QYHKITHH
A3bIKa MPOrPaMMHUPOBAHUSA i OOpaOOTKH CHUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJCUET KOJMWYECTBA MOSIBICHUN CUMBOJIA B CTPOKE, pa30UEeHNE CTPOKU Ha
CloBa MO MPOOETbHBIM CHMBOJIAM, IOHCK TMOACTPOKH BHYTPU JaHHOM CTPOKH, 3aMeHa
HAlJICHHON TOJCTPOKM Ha JPYryl0 CTPOKY. ['eHepammsi BCeX CJIIOB B HEKOTOPOM aidaBuUTE,
YIOBJIETBOPSIONINX 3a/laHHbIM orpanudeHusiM. [Ipeo6pa3oBanue yncia B CHMBOJIBHYIO CTPOKY U
obpartHO

Tema 4.5. AnropuTmbl 00padoTKH MacCMBOB

Coaepxxanue Tembl 4.5. MaccuBbl M IOCIEIOBATEIBHOCTU 4HCEd. BslunciieHue
0000IEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIIOBOM MOCIIEI0BATENbHOCTH (CyMMBI,
NPOM3BEACHUS, CPEIHEr0 apu(pMETHYECKOro, MUHMMAJIbHOTO M MAaKCHMAaJIbHOTO 3JIEMEHTOB,
KOJIMUECTBA DJIEMEHTOB, YJOBJETBOPSAIOIIMX 3aJaHHOMY YycJoBHIO). JIuHEHHBIH moMCK
3alaHHOr0 3HaueHuss B MaccuBe. CopTHpoBKa OJHOMEpHOro Maccuba. lIpocteie metozasl
COPTUPOBKM (METOJ Iy3blpbKa, METOJ BbIOOpa, copTHpoBKa BcTaBkamu). CopTHpoBKa
ciusHueM. beictpas coptupoBka MaccuBa (amroput™m  QuickSort). J[BonuHbIi mOMCK B
OTCOPTUPOBAaHHOM MaccHuBe. JIBymepHble MaccuBbl (MaTpuilpl). AJNTOpUTMBI 00pabOTKU
JBYMEPHBIX MacCHBOB: 3aIlOJIHEHUE JABYMEPHOI'O YMCIOBOTO MACCHBA I10 33JaHHBIM IIpaBUJIAM,
MOMCK D3JIEMEHTa B JABYMEPHOM MAacCHBE, BBIYHCIEHHE MaKCUMyMa (MHHMMYMa) U CYMMBbI
3JIEMEHTOB JIBYMEPHOI'O MAacCHBa, MEPECTaHOBKA CTPOK M CTOJOIOB JABYMEPHOTO MacCUBa.
Pa3pabotka mporpamMm Ui pelleHdss HPOCTBIX 33Jay aHalu3a JaHHBIX (OYMCTKA JAHHBIX,
KJIaccu(uKalus, aHaJlu3 OTKIOHEHUH )

Tema 4.6. DiieMeHTBI TEOPUH AJITOPUTMOB

Conepxanue tembl 4.6 Oopmanuzanus noHATUA anroputMma. MammHa TerOpHHra Kak
yHUBepcaibHasi MoAesb BeluuciaeHui. Tesuc Uépua—Trropunra. Mammna Ilocra. HopmansHaeie
anropumbl  MapkoBa. AJNTOPUTMUYECKH HEpa3peuIMMble 3aJadd. 3ajaya OCTaHOBA.
HeBo3MOXXHOCT aBTOMAaTHUECKOM OTIAAKKM MporpaMM. OILEHKAa CII0)KHOCTH BBIUYHCICHHM.
Bpems pabotel u 00BEM HCMONB3yeMOHl MaMATH, MX 3aBUCHUMOCTh OT pa3Mepa HCXOJHBIX
JaHHbIX. OLEHKa aCUMITOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJITOPUTMBI MOJMHOMHAIBHOU
cnoxHoctu. Ilepebopubie anroputmbl. [Ipumepsl pa3lWYHBIX aNTOPUTMOB PELICHUS OIHOU
3a/1a4d, KOTOPbIE UMEIOT PA3IUYHYIO CII0KHOCTh

Tema 4.7. ANropuT™MbI M CTPYKTYPBI JaHHBIX



Conep:xxanue Tembl 4.7. [IoMCK MPOCTHIX YMCENl B 33JaHHOM JMAlNa30HE C MOMOIIBIO
anropuTMa «pemero Oparochena». MHoropaspsaHbIe IeNble YHCIa, 3aJadyd  JUTHHHOU
apudmeruxu. CroBapu (acCOIMATUBHBIE MACCUBBI, OTOOpaXkeHus1). Xami-radbnuiibel. [Toctpoenue
an(aBUTHO-YaCTOTHOTO CJIOBapsl [UIsl 33JaHHOTO TEKCTa. AHalIM3 TEKCTa Ha E€CTECTBEHHOM
s3bIKe. Bhinenenue mocienoBarenbHOCTEH 1Mo 1madinony. Perynspubie BeipaskeHHs. YacTOTHBIHM
aHanmu3. Creku. AHanu3  OPaBUIBHOCTH  CKOOOYHOTO  BbIpaKeHUs.  Boluncnenue
apuQMETHUECKOTO BBIPAKCHHUSI, 3aIMMCAHHOTO B IOCT(hUKCHOU dopme. Ouepenu. Mcnons3oBanue
ouepenu JIsl BpEMEHHOro XpaHeHusl JaHHbIX. CBsA3HbIE CIIMCKU. Peanuzaius creka U ouepenu ¢
MIOMOIIBIO CBSA3HBIX CITUCKOB. ANTOpUTMBI Ha rpadax. [TocTpoeHrne MUHUMAIBLHOTO OCTOBHOTO
JiepeBa B3BEIIEHHOTO CBSI3HOTO0 HeOpueHTHpoBaHHOTO Trpada. O6xox rpada B rmyouny. O6xon
rpada B mupuHy. KonmuecTBO pa3iMuHBIX IMyTeHd MEXAYy BEpIIMHAMH OpPUEHTHPOBAHHOTO
anukimyeckoro rpada. Anroputm Jlewikerpel. Anroputm  @Dnoiiga—Yopmamia. [lepeBbs.
Peanusanus nepeBa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBonuHble (OMHaApHBIC) AEPEBbS.
[Toctpoenue nepeBa A 33JaHHOTO apU(PMETHUECKOTO BbIpakeHUsl. PeKypcUBHBIE aqrOpUTMBbI
oOxona nepesa. Mcnosb3oBaHMe cTeka M odepeau A obxona jaepeBa. JuHamumueckoe
MPOrpaMMHUPOBAHKE KaK METOJ PEIICHUs 33a7a4 C COXPaHEHHUEM MPOMEKYTOUYHBIX PE3YJIbTaTOB.
3amaum, pemaeMple € MOMOMIBIO  JHHAMHUYECKOTO IPOrpaMMHPOBAHUS:  BBIYHCICHUE
PEKYpPCUBHBIX (QYHKIUH, MOACUET KOIMYECTBA BAPUAHTOB, 33/1a4l ONTHUMH3AINH

Tema 4.8. OcHOBBI 00bEKTHO-OPHEHTHUPOBAHHOI0 IPOrPAMMMPOBAHMS

Conep:xanue Tembl 4.8. [lonsTie 00 00BEKTHO-OPHEHTUPOBAHHOM IPOTPAMMHUPOBAHHU.
OOmbexThl U Kiacchl. CBOHCTBa U MeTOAbI 00bEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIM3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOIO mnoxaxona. WHkamncynsuwus,
HacnenoBaHue, nonuMopusM. Cpeabl ObICTpoil pa3paboTku mnporpamm. IlpoekTupoBanue
uHTepdeiica monmp3oBarens. VICmonb30BaHME TOTOBBIX — YIPABISAEMBIX AJIEMEHTOB IS
noctpoeuss uHTepgeiica. O0630p sA3bIKOB mnporpammupoBanus. IloHstue o napagurmax
nporpammupoBanusl. M3ydeHue BTOporo s3plka IporpaMMHUpPOBAHUS



3. INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O
NHO®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH 00Y4JaroIInXCst
PYKOBOJICTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JINYHOCTH, CUCTEMOM
[IEHHOCTHBIX OPUEHTALNNA, TO3UTUBHBIX BHYTPEHHUX YOCKIEHUMN, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIIECTBa, PACIIMPEHHUE )KU3HEHHOTO OIIBITA U OIbITa
JESTEIbHOCTH B MPOLIECCE pealn3alii CpeACTBaMH y4eOHOT0 MpeaMeTa OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIbHON AeITeNbHOCTH. B pe3ynprare uzyueHust nHGOPMATUKH HA
YPOBHE CpeHEero 001ero oopa3oBaHus y 00ydaromerocs: 0yayT copMUpPOBaHBI CIICTYIOITHE
JMYHOCTHBIE PE3yJIbTaThI:

JIP 1. zpasxcoanckozo éocnumanus:

1.1. oco3HaHUE CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBa)KECHHIE 3aKOHA U
MPaBOMOPSIIKA, COOIIOCHNE OCHOBONOJIATAIOIINX HOPM HH(POPMAITMOHHOTO IIPaBa 1
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

1.2. TOTOBHOCTH MPOTHBOCTOATH MICOJOTHH SKCTPEMHU3MA, HAITMOHAIN3MA,
KceHo(hoOuH, TUCKPUMHUHAIIUH 110 COLUATbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIUOHAIBHBIM
IpU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

JIP 2. nampuomuueckozo 60CHUManus:

2.1 11EeHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY HacleMIo, TocTUKeHusM Poccnu B
HayKe, UCKYCCTBE, TEXHOJIOTUSX, TIOHUMAaHUE 3HAYCHUSI HHPOPMATHKHU KaK HAyKH B KU3HU
COBPEMEHHOTO 00IIeCTBa;

JIP 3. 0yxX06HO-HPABCMBEHHO20 60CRUMAHUA:

3.1 copMUpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUIECKOTO MTOBEICHUS;
CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B ceTH MHTepHeT

JIP 4. scmemuueckozo 6ocnumanun:

4.1 scTeTn4eckoro BOCIUTAHMS: 3CTETUYECKOE OTHOIIEHHUE K MUPY, BKIIIOYasi 3CTETUKY
HAyYHOTO U TEXHUYECKOTO TBOPYECTBA; CIOCOOHOCTh BOCTIPUHUMATH PA3TUYHbIE BHU/IbI
HCKYCCTBa, B TOM YUCJIE OCHOBAHHOT'O Ha UCII0JIb30BAHUU MH(OPMALIMOHHBIX TEXHOJIOTHUI;

JIP 5. ¢pusuueckozo éocnumanua:

5.1 chopMUpPOBAHHOCTD 3I0POBOTO M 0€30MMaCHOT0 00pa3a >KMU3HU, OTBETCTBEHHOTO
OTHOILEHHSI K CBOEMY 3/10pPOBbIO, B TOM YHCJIE 3a CUET COOII0IeHNs TpeOoBaHui Ge30macHon
SKCIUTyaTaIliu CPEICTB UHPOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTHIA;

JIP 6. mpyooeozo éocnumanus:

6.1 TOTOBHOCTE K aKTUBHOM JIEATENLHOCTH TEXHOJIOTHYECKON U COLMAIBLHOMN
HANPaBIEHHOCTH, CHOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH
TaKylo JAeSITeIbHOCTbD;

6.2 unTepec k chepam npodeccuoHATHLHON 1eATENLHOCTH, CBI3aHHBIM C
nH(pOPMATHUKON, TPOTPAMMHUPOBAHUEM U MH(HOPMAITMOHHBIMUA TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JOCTIKEHUSIX HAyKU HHPOPMATHKU M HAYYHO-TEXHUYECKOTO MPorpecca, yMEHUe COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIeit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHbI,

6.3 TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUU
BCEH KU3HHU;

JIP7. 3K0102u4ecK020 60Cnumanu:

7.1 oco3HaHUE rI100AJBHOTO XapaKTepa HIKOJIOTHUYECKUX MPOOJIeM U MyTel UX pelieHus,
B TOM YHCIIE C YYETOM BO3MOXKHOCTEH MH(DOPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOIOTHIA,

JIPS. yennocmu Hayunozo no3Hanus:



8.1 chopmupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, TOCTHKEHUSIM HaYYHO-TEXHUYECKOTO MTporpecca u O0IIECTBEHHON PAKTUKH,
3a cY€T MOHUMAaHUS POJIM HHPOPMAIMOHHBIX PECYPCOB, HH(OPMAIIMOHHBIX ITPOILIECCOB H
MH()OPMAITMOHHBIX TEXHOJOTHUH B YCIOBHAX MU(PPOBOH TpaHCHOPMAIIMK MHOTUX cep KU3HU
COBPEMEHHOT'0 00IIeCTBa;

8.2 0co3HaHME ICHHOCTH HAYYHOU JeATEIbHOCTH, TOTOBHOCTD OCYIIECTBIISATh
MIPOCKTHYIO U UCCIIEI0BATEIBCKYIO JIEATEIbHOCTh MHIMBUIYAJIbHO U B TPYIIIIE.

JIP 9. ymouuonanvhlii unmesieKm:

9.1 camoperynupoBaHus, BKIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CIOCOOHOCTh aIalITUPOBATHCS K AIMOIIMOHATBLHBIM
W3MEHEHUSIM U TPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

9.2 BHyTpeHHEN MOTHUBAIIMH, BKIIOYAOLIEH CTPEMIICHUE K TIOCTUKEHUIO LIETU U
ycnexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

9.3 3MIIaTHH, BKJIFOYAIOIIEH CIIOCOOHOCTh IIOHMMATh SMOLIMOHAJIBHOE COCTOSHHUE
JIPYTHUX, YIUTHIBATh €0 MPU OCYIIECTBICHUN KOMMYHUKAIIUU, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEIKUBAHUIO;

9.4 conuaNbHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHHSI C
JIPYTUMH JIFOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHL.



METAINIPEIMETHBIE PE3YJIbTATBI

MeTanpeamMeTrHble pe3yJibTaThl 0CBOeHUs y4eOHoro npeamera « Mudopmarnkay
BKJIKOYAIOT:

OgBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /IHiCTBUSIMH

1) ba3oBble JIOoTHYECKHE JEHCTBHUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIU3UPOBATh IPOOIIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

yCTaHaBIIMBATh CYHIECTBEHHBINA MPU3HAK WJIM OCHOBAHUS JJIsl CPABHEHUS, KJIaCCU(PUKAIIUU
# 00001IEeHNS;

ONpPENENATh UEIH AESITEIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTU Y TPOTUBOPEUHS B PaCCMATPUBAEMBIX SIBJIICHUSIX;

pa3palaThIBaTh IJIaH perieHus MpoOIeMbl C YIETOM aHAIM3a UMEIOLIUXCS MaTePUATbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB LIEJISIM,
OIICHUBATh PUCKHU MOCJIEACTBUI NESITEIbHOCTH; KOOPIUHUPOBATH U BHITIOJIHSITH pa0OTy B YCIOBHSIX
peabHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS; Pa3BUBATh KPEaTUBHOE
MBIIIJICHUE MTPU PEIICHUH KKU3HECHHBIX TPOOIIEM.

2) ba3oBble nccienoBaTeIbCKHeE IeHCTBHS:

BJIa/IETh HABbIKAMU Y4eOHO-MCCIEA0BATEIbCKON U MPOEKTHOM 1eATEIbHOCTH, HABBIKAMU
paszpelreHus npodiieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJI0B
pElIeHUs MPAKTUIECKHX 3a/1a4, IPUMEHEHHUIO Pa3IMUHbIX METOIOB MTO3HAHUS;

OCYIIECTBIISATh Pa3IMYHBIC BUJIbI ACATEIHHOCTH 10 TTOJYYSHUIO HOBOTO 3HAHMUSI, €TO
MHTEpIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX CUTYaIUAX, B TOM YHCIE
MIPU CO3JaHUU YYEOHBIX U COLIMAIIBHBIX MPOEKTOB;

(dbopMHUpPOBaTh HAYYHBINM TUII MBITIUICHHUS, BJIAJIETh HAYYHOU TEPMUHOJIOTHEHN, KITFOUEBBIMU
MOHATUSAMH U METOJAMU;

CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BATEIHHOM IEATETLHOCTH U
KU3HEHHBIX CUTYalUSIX; BBIABISTh IPUUUHHO-CIEICTBEHHBIE CBSI3U U aKTYaJIU3UpPOBATh 3a/1a4y,
BBIJIBUTATh TUIOTE3Y €€ PEIIeHUs], HAXOAUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKIACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJM3UPOBATH MOJYYCHHBIC B XO/I€ PEIICHUS 3a/1a4M Pe3yIbTaThl, KPUTUYECKU OIICHUBATH
UX JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

JIlaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLIECHUBATh TPUOOPETEHHBIN OIBIT;

OCYIIECTBIISTH IEJIEHANTPABIICHHBIN MOUCK TIEPEHOCa CPENICTB U CIIOCOOOB ACHCTBUS B
PO eCCUOHABHYIO CPENy;

YMETh MePEHOCUTH 3HAHUS B TIO3HABATENBHYIO U MPAKTUYECKYIO 00JIaCTH
KUBHENIESITCIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHUSI, CTABUTH
MpOOJIEeMBI U 33/1a4H, TOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) Pa6ora c ungopmanueii:

BJIAACTHb HABBIKaAMU IMOJIYYCHU A I/IH(i)OpMaHI/II/I N3 HCTOYHHUKOB pPa3HbIX TUIIOB,
CaMOCTOSITENTFHO OCYIIECTBIISTh MOUCK, aHATN3, CACTEMATU3AIHIO M HHTEPIIPETAIHIO HHpOopMauu
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

CO3J1aBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax ¢ ydéTOM HazHaYCHUSI HH(OPMAIIIH U LIEJIEeBOM
ayJTUTOPHUH, BBIOMpas ONTUMaIbHYIO0 (POPMY IIPEICTaBICHUS U BU3yalIU3aliy;

OLICHUBATH IOCTOBEPHOCTb, JISTUTUMHOCTh HH(POPMAIHH, €€ COOTBETCTBUE MIPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;



UCIIOJIB30BaTh CPEACTBA HH(POPMAIHOHHBIX K KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B
peH_IeHI/II/I KOTHUTHUBHBIX, KOMMyHI/IKaTI/IBHBIX 58 OpI‘aHI/I3aI_[I/IOHHBIX 3a1a4 C COGHIOI[GHI/IGM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHHS, TPABOBBIX H
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€301MacHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HH(OOpMAIHK, HHPOPMALIHOHHOM
0€30I1aCHOCTH JINYHOCTH.

OBJ1ajieHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH JAeCTBHSIMM .

1) OomeHue:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax KU3HM,

pacrno3HaBaTh HeBepOallbHBIE CPEACTBA OOLIEHNUS, IOHUMATh 3HAYEHNE COLUABHBIX
3HAKOB, PACIO3HABATH MPEANOCHIIKM KOH(DIMKTHBIX CUTYallui U CMATYATh KOH(IUKTHI;

BJIAZIETh PA3IMYHBIMU CIIOCOOAMHU OOLIEHUS ¥ B3aUMOIENHCTBHS, apryMEHTUPOBAHHO BECTU
auajior, YMGTI) cMsAT4YaTh KOH(i)J'H/IKTHBIe CI/ITyaIII/II/I;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHS C MCIIOJIB30BAHUEM A3BIKOBBIX
CPEJICTB.

2) CoBMecTHAasI 1eSITEILHOCTD:

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHANBUAYAILHON pabOTHI,

BEIOMpATh TEMATHUKY M METOJIBI COBMECTHBIX JACHCTBHI C YI4ETOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA;

MPUHUMATH 1€ COBMECTHOM JI€ATENIbHOCTH, OPTAaHU30BBIBATh U KOOPJIUHUPOBATH
JEUCTBHS 1O UX JOCTUKEHHIO: COCTABJIATH IUIaH AEUCTBUMN, paclpelesiTh POJIU C Y4ETOM MHEHHIH
YYaCTHUKOB, 00CYK/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAUYECTBO CBOETO BKJIA/a U KAXKIAOT0 yUaCTHUKA KOMaH/bI B OOIINIA pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM; TIPEJIaraTh HOBbIEC TPOEKTHI, OIIEHUBATH UJIEU C TTO3UIIUU
HOBU3HBI, OPUTUHATILHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATETMUECKOE MMOBEJIEHUE B PA3JIMYHBIX CUTYyAIUSX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OBiaieHUe YHHBEPCAJIBHBIMH PEryJIsATUBHBIMHU ACHCTBUAMM:

1) Camoopranusamus:

CaMOCTOSITENIbHO OCYILECTBIISITh I03HABATENbHYIO JESATEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTH U (POPMYITUpPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOMN 1EATETbHOCTH U KU3HEHHBIX
CUTYyalUsIX;

CaMOCTOSITENIbHO COCTAaBIISATh IUIaH PEIIEHUs MPOOJIEMBI ¢ YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM; PACIIUPATh paMKH y4e€OHOTO MpeMeTa Ha OCHOBE
JINYHBIX MIPEATIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSABICHUIO MIMPOKOH 3PYAULINU B PAa3HBIX 00JaCcTAX
3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBEI B CATEILHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB IETISIM;

BJIaZICTh HABBIKAMU ITO3HABATEIHHOM pepiIeKCHu KaK 0CO3HAHMUS COBEPILAEMBIX JICHCTBUIA
1 MBICJIUTCIIBHBIX ITPOLECCOB, UX PE3YIbTATOB U OCHOBaHI/IfI, HCIIOJIB30BAaTh HpI/IéMBI pe(l)J'IeKCI/II/I
ISl OLICHKU CHUTYAIlMH, BEIOOpA BEPHOTO PEIICHMUS;

OLCHUBATb PUCKHU U CBOCBPEMCHHO IIPUHUMATH PCIICHUSA 110 X CHUXKCHHIO,



IIPUHHUMATb MOTHUBBI U APIr'YMECHTHEI APYIrUX IPH aHAJIU3€ PE3YJIbTAaTOB ACATCIBHOCTHU

3) IpunsiTus ceds U APyrux:

MPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKHU M JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB EATEIbHOCTH;
MpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHUOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C TO3UIMH IPYTOro YeJIoBeKa.



INPEAMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbTaThl ocBoeHHs mnporpaMmmel COO mno Wupopmatuke Ha
yriyOoJIEHHOM ypOBHE BKITIOUAIOT crienuduaeckue as yaeoHnoro npeamera «Mapopmatukay»

B nporpammMe npeaMeTHbIe pe3ysbTaThl MPEACTABICHBI [0 ceMecTpaM 00ydeHusl.

B npouecce uzyuenus kypca MH(GOPMATUKH YriIyOIEHHOTO YpPOBHS OOYyYaroIMMUCS
OyIyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIbTATHI:

I1P. 1Bnanenue npeacTaBICHUSIMU O POJIM UH(POPMALIMU U CBSI3aHHBIX C HEll MpOLIEeCCOB
B MIPHUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMHU «MHGOPMAIHS», «MHPOPMAIIMOHHBIN MPOLIECCY,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CUCTEMHBIH 3(QeKT», «uH(POpMALMOHHAS CUCTEMay,
«CHCTEMa YIIPaBJICHUY;

[1P. 2 Bnanenue MeTogaMu OMCcKa HHPOpPMAUK B ceTH MIHTEpHET, yMEHNE KPUTUUYECKU
OLIEHUBATh UH(OPMALHIO, TIOTYYEHHYIO U3 ceTh VHTepHeT;

[1P. 3ymenue xapakTepu3oBaTh OOJBIINE JaHHBIC, IPHUBOAUTH MPUMEPHI NCTOUHUKOB
UX TOJIy4EHMs] U HaIIPaBJICHUs MCIIOJIb30BaHMs, YMEHUE KIacCU(UIMPOBATH OCHOBHBIC 3a7auil
aHamM3a JaHHBIX (IIPOTHO3MPOBAHME, KIIACCH(HKAIMA, KJIACTEPU3alMs, aHAIU3 OTKIOHEHUH),
IIOHUMAaTh I0CJIEI0BATEIbHOCTh PEIICHHs 3aJad aHajlu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX,
OUYNCTKA M OIICHKa KAdecTBa JaHHBIX, BBHIOOp W/WIM IMOCTPOEHHE MOJAEIH, NpeoOpa3zoBaHUE
JAHHBIX, BU3yaJIu3alus JAaHHbBIX, UHTEPIIPETALNAS PE3YIIbTATOB;

[1P. 4oHMMaHWe OCHOBHBIX TPUHIMIIOB yCTpoicTBa W (DYHKIIMOHHUPOBAHUS
COBPEMEHHBIX  CTALMOHAPHBIX M  MOOMJIBHBIX  KOMIIBIOTEPOB, TEHJIEHLMH  pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHUl;

[1P. 5BnaneHue HaBbIKaMU pabOTHI C ONEPALMOHHBIMU CUCTEMAaMH1, OCHOBHBIMU BUJJAMU
IPOTPaAMMHOTO OOeCTieueHHs I pelieHns y4eOHBIX 3a/1a4 110 BHIOPAHHOH CIICIHaTH3aliHT;

IIP. 6Hanuuue NpeAcTaBIEHU O KOMIBIOTEPHBIX CETAX U MX POJUM B COBPEMEHHOM
MHUpe, 0 0a30BBIX MPHUHIUIAX OPraHW3anuy ¥ (YHKIMOHHPOBAHUS KOMITBIOTEPHBIX ceTeil, 00
o0IIMX MpUHLIKIIAX Pa3pabOTKH U (YHKIIMOHUPOBAHUS MHTEPHET-TIPUIIOKEHU;

[1P. 7noHuMaHue yrpo3 UHPOPMAIIMOHHON 0€30MacCHOCTH, UCIIOJIb30BAHUE METOAOB U
CpPEeACTB NMPOTUBOJCHCTBUS 3TUM YIpo3aM, coOIIt0IeHre Mep 0e301acCHOCTH, PEA0TBPALLAIOIINX
HE3aKOHHOE PACIPOCTPAHCHUE TMEPCOHAIBHBIX JaHHBIX, COONIOJACHHE TPEOOBAHMMN TEXHUKHU
0€30IaCHOCTH M TUTHEHBI NPU paboTe ¢ KOMIBbIOTEpaAMH U APYTMMU KOMIIOHEHTaMH IH(poBoro
OKpYXEHMsI, TOHUMaHHE IPABOBBIX OCHOB HCIOJb30BaHUS KOMIIBIOTEPHBIX Iporpamm, 0a3
JAHHBIX U paboThl B ceTH MHTEepHET;

[1P. 8moHMMaHKe OCHOBHBIX MPHUHLMIIOB JUCKPETH3allMU  pa3IU4HbIX  BHJOB
uHpOpPMALlUK, YMEHHE ONpeAeNsTh HHPOPMALUOHHBIA OOBEM TEKCTOBBIX, IpaUUECKUX U
3BYKOBBIX JIaHHBIX IIPM 3aJaHHBIX MapaMeTpax JUCKPETU3alMd, YMEHHE ONPEIEISATh CPEIHIO0
CKOPOCTb I€pelayd JaHHBIX, OLICHWBATh M3MEHEHUE BPEMEHM Iepelaud IpU W3MEHEHUU
MH(OPMaLMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3U;

IIP. 9ymenue wucnonb3oBaTh NPU PELIEHUM 3a7ad CBOMCTBA IO3MIMOHHOW 3alKCH
4yCelNl, arOpUTMa MOCTPOCHMS 3aIIMCH YHCIIA B TIO3ULMOHHOW CHCTEME CUMCIICHHSI C 33JIaHHBIM
OCHOBAHHUEM U IIOCTPOCHMS YHUCIIA 110 CTPOKE, COACPIKALIEH 3alMCh ITOTO YUCIIA B MO3ULIMOHHON
CUCTEME CUMCIIEHUS C 3aJJaHHbIM OCHOBAaHUEM, YMEHHE BBIIOJIHATH apu(METHUECKHE OTepaluu
B [TO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

I1P. 10 YMEHHE BBINOIHATH IPeoOpa3oBaHuUs JOTHUECKUX BBIPAKEHUH, UCTIONIb3Ys
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOMTH JIOTMYECKOE BBIPAKECHHE B JAM3BIOHKTUBHOM W
KOHBIOHKTHBHON HOpPMallbHBIX (hopMax MO 3aJaHHOW TaOMuIEe HCTUHHOCTH, HCCIEN0BaTh
00J1acTh HMCTMHHOCTH BBICKA3bIBAHMs, COJEPIKAIIEro IEpEeMEHHbIE, pellaTh HECIOXKHbIE
JIOTUYECKHE YPaBHEHUS U CUCTEMbI YpaBHEHHUII;

ITP. 11 MOHMMaHKHe 0a30BBIX AITOPUTMOB OOPAaOOTKM YHMCIOBOM M TEKCTOBOM
uH(popMalnu (3aUCh YUCEN B MO3UIUOHHON CUCTEME CUUCIICHHUS, HaXOXJAECHHE BCEX MPOCTHIX
quceN B 33JJaHHOM JlMana3oHe, 00paboTka MHOTOpa3psIHBIX LENbIX YHCEI, aHAJIU3 CUMBOJIBHBIX
CTPOK U JIpyrHX), QJITOPUTMOB TIOMCKAa M COPTHPOBKHU, YMEHHE ONPENEISATh CII0KHOCTh
U3y4aeMbIX B Kypce 0a30BBIX alrOPUTMOB (CYMMHpPOBAaHHE 3JEMEHTOB MAacCHBa, COPTHUPOBKA
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MaccHuBa, NepeOOpHbIE alTOPUTMbI, JBOMYHBIN MOMCK) M HPUBOJUTH HMPHUMEPHl HECKOJIBKHUX
AJTOPUTMOB Pa3HOU CIIOKHOCTH JUISl PELLIEHUS OJHOM 3a/1a4H;

ITP. 12 YMEHHE CTPOWUTh HEPABHOMEPHBIE KOJIbI, JIOMYCKAIOIHUE OJHO3HAYHOE
JIEKOTUPOBaHUE COOOIEHHH (MpeUKCHbIE KOJIbI), UCIIOJIB30BaTh MPOCTEHIINE KOJbI, KOTOPbIE
MO3BOJIAIOT OOHApYKMBaThb M HUCHPABIATH OMIMOKM MpU Iepelade AaHHBIX, CTPOUTH KO/,
o0ecreynBaroInii HAaNMEHBIIYI0 BO3MOXHYIO CPEIHIOI JUIMHY COOOINEHHUS HpPU H3BECTHOMN
4acTOTE CUMBOJIOB, MOSICHATH MPUHIUIIBI PA0OTHI MPOCTHIX aJITOPUTMOB CHKATHUS JAHHBIX;

I1P. 13 YMEHUE pelaTh arOpUTMHUECKUE 3a/1a4H, CBSI3aHHBIE C aHAJTU30M IpadoB
(33124 MOCTPOEHHMSI ONITUMAIBHOTO MYTH MEXAY BeplIMHaMH rpada, onpeaeeHns KOJInYecTBa
pa3IMYHBIX IMyTe MeEXIy BepIIMHAMU OPHEHTUPOBAHHOIO AalMKJIMYecKoro rpada), ymeHue
UCIIOJIb30BaTh JIEPEBbsl IPU AHAIW3E M IOCTPOEHUU KOAOB U JUIsl IPEACTABIICHUS
apu(QMEeTUYECKUX BBIPAXKECHUM, NMPU PELICHUH 3a7ay MOMCKAa U COPTUPOBKH, YMEHHUE CTPOUTH
JIepEeBO WIPHl 1O 3aJaHHOMY alTOpUTMY, pa3padarbiBaTh M OOOCHOBBIBATh BBIUTPBILIHYIO
CTPaTETUIO UTPHI;

I1P. 14 YMEHHME CO3[aBaThb CTPYKTYpUPOBAaHHBIE TEKCTOBBIE JIOKYMEHTBI U
JEMOHCTPALIMOHHBIE ~ MaTepHallbl C  HUCIOJIb30BAHUEM  BO3MOXXHOCTEH  COBPEMEHHBIX
IIPOrPaMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB;

I1P. 15 YMEHHME  HCIIONb30BaTh  JJEKTPOHHBIE  TaOMMIBI  JJIA  aHajlu3a,
IOpeJIcTaBleHUss W OOpaOOTKM  JaHHBIX  (BKJIIOYas  BBIYKUCIEHHE CYMMBI, CpPEIHETrO
apu(MEeTUYECKOr0, HauOOJBIIET0 W HAMMEHBIIEro 3HAYCHUM, pelIeHHe ypaBHEHUH, BBIOOP
ONTUMAJILHOTO PEIIEHUs, TOJ00pP JIMHUH TPEHA, PELICHHUE 3a/1a4 IPOTHO3UPOBAHNUA);

I1P. 16 YMEHUE MCHOJIb30BaTh KOMIIBIOTEPHO-MATEMATUUECKUE MOJEIN s
aHanmm3a OOBEKTOB WM TPOLECCOB: (POPMYIMPOBATH LENb MOACITHPOBAHUS, BBIMOJHATH AaHAIU3
pe3ynbTaTOB, MOJYYEHHBIX B XOJ€ MOJEIUPOBAHUS, OLICHUBAaTh COOTBETCTBUE MOJEIU
MOJIETITUPYEMOMY OOBEKTY WM TIpOLECCy, MPEACTaBIATh pPe3yibTaTbl MOJCIUPOBAHUS B
HarJISIIHOM BUJIE;

I1P. 17 BJIQJICHUE OCHOBHBIMU CBEACHUSIMU O 0a3ax [aHHBIX, UX CTPYKTYype,
CpeICTBaxX co3/laHusl U pabOThl C HUMHU, YMEHHE UCIONIb30BaTh TaOIWYHbIE (PesIIMOHHbIE) 0a3bl
JAHHBIX (COCTaBIATH 3aMpOCH B 0a3aX JaHHBIX, BBITIOIHATH COPTHPOBKY M IOMCK 3amnuceil B 06aze
JTAaHHBIX, HAIIOJHATH pa3paboTaHHyIo 0a3y TaHHBIX) M CIIPABOYHBIE CHCTEMBI;

ITP. 18 YMEHHE CO3/1aBaTh B€O-CTPaHUIIbL;

ITP. 19 MIOHUMAaHHE OCHOBHBIX TMPUHIMIIOB pabOThl, BO3MOXHOCTEH U
OTpaHMYEHUS] TPUMEHEHUS! TEXHOJIOTUH MCKYCCTBEHHOI'O MHTEJUIEKTa B Pa3jMYHBbIX 001acTsX,
HaJIM4YMe TPEJCTaBIEHUI O Kpyre pelaeMblX 3ajad MaIlIMHHOTO oO0y4eHHs (paclio3HaBaHUS,
KIaccupuKkanMu ¥ TPOTHO3WPOBAHMS) HAIMYME TMPEJACTABIECHUNA 00 HMCIOJIb30BAHUU
MH(POPMALIMOHHBIX TEXHOJIOTUH B pa3IMUHBIX MPO(ecCHOHATBHBIX chepax.

I1P. 20 YMEHHE OpPraHU30BbIBATH JIMYHOE HWH()OPMAIIMOHHOE MPOCTPAHCTBO C
UCMOJIb30BAaHUEM PA3JIMUYHBIX CpPEACTB LU(POBBIX TEXHOJOTWH, MOHMMaHUE BO3MOXKHOCTEH
M (POBBIX CEPBUCOB rOCYAAPCTBEHHBIX YCIYT, HU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB;

ITP. 21 BJI/ICHUE YHUBEPCAIbHBIM A3BIKOM ITPOTPAMMHUPOBAHMSI BBICOKOTO YPOBHSI
(Python, Java, C++, C#), npeacraBieHUsIMU O 0a30BbIX TUIAX JAHHBIX U CTPYKTypaxX NaHHBIX,
YMEHHE HCIIOIb30BaTh OCHOBHBIE YIIPABIIAIOIINAE KOHCTPYKIIMHM, YMEHHUE OCYILECTBIATh aHAINU3
MPEJIOKEHHOW MpPOrpaMMbl: ONpPENENSITh pPE3yabTaTbl pabOThl MpPOrpamMMbl TMPHU 3aJJaHHBIX
UCXOJHBIX [JaHHBIX, ONPEACHATh, INPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO IIOJy4YEHHUE
YKa3aHHBIX pPe3y/lbTAaTOB, BBIABIATH JIaHHBIE, KOTOpbIE MOTYT IpPHUBECTH K OuIMOKe B pabote
porpaMMbl, (POPMYITUPOBATH MPEUIOKEHUS 110 YIYUIIEHUIO TPOrPaMMHOTI0 KOJIa;

I1P. 22 yMeHHe pa3pabaThlBaTh M pealM30BbIBATH B BUJE IMporpaMMm 0a30BbIe
QITOPUTMBI, YMEHHE MHCIIONb30BaTh B MporpaMmax JaHHBIE pa3IUYHBIX TUIOB C YYETOM
OTpaHMYEHUN Ha [Manma3oH HMX BO3MOXKHBIX 3HAYEHHUH, MPUMEHSTh INPU PEUICHUH 3aaady
CTPYKTYpPbl JaHHBIX (CIIUCKH, CJOBapH, CTEKH, OYEpeaH, JEepEeBbsi), HCIOIb30BaTh 0a3oBbIE
orepanuy Co CTPYKTypaMU JaHHBIX, IPUMEHSATh CTAHJAPTHBIE U COOCTBEHHbIE MOJITPOrPaMMBI
JUis 00paOOTKM YHMCIOBBIX JAHHBIX M CHUMBOJBHBIX CTPOK, HCHOJB30BAaTh NpPHU pa3zpaboTKe
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mporpaMM  OMOIMOTEKHM  TOANpOTrpaMM,  3HaTh  (YHKIHMOHAJIBHBIE  BO3MOXKHOCTH
HHCTPYMCHTAJIbHBIX CPCACTB CpPCIbl pa3pa60TKI/1, YMCHHUC HUCIOJB30BaATh CPCACTBA OTJIAAKHU
pOTpaMM B Cpezie TPOrpaMMHUPOBAHUS, YMEHHE JOKYMEHTHPOBATh MTPOTPaMMBEI;
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4. TEMATHYECKOE IINTAHUPOBAHUE

Ne

- [IporpamMmmHuoe copepxanue, Tema 3aHATHS

Komuuect
BO 4aCOB

B ToM uucie

yP

I13 K

CP

[Ipeamernsie (I1P) u
muyHocTHbIe (JIP)
PE3YIIBTATHI

1 KYPC -1 CEMECTP

Paznen 1 lludposasi rpaMOTHOCTD

20

10

Tema 1.1. Komnblorep — yHHBepcajJlbHOEe YCTPOHCTBO 00padoTKHU

JaHHBIX
Conep:xanue:

TpeboBaHMS TEXHUKH O€30MaCHOCTH WM TUTHEHBI IIpU paboTe C KOMIBIOTEpPaMH H APYTHUMH
KOMIIOHEHTaMH LIU(POBOTO OKpYKeHus. [IpHHINIEI paboThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX
cucreM. Apxurektypa ¢oH Helimana. [apBapickas apXUTEKTypa. ABTOMAaTHYeCcKOe
BBIMIOJIHEHHE IPOrpaMMBbI IiponeccopoM. OnepaTuBHas!, MOCTOSHHAS U JOJTOBPEMEHHAs aMSTh.
OOMeH JaHHBIMH C TOMOLIbI0 MUH. KOHTpoJuiepsl BHEMIHMX YCTpPOHCTB. IIpsmoi mocTym K
naMATH. OCHOBHBIE TEHICHIWH pa3BUTHS KOMIBIOTEPHBIX TexHonoruil. [IlapamnensHsie
BBIUHCICHUS. MHoronponeccopasie  cucreMbl.  CymepkoMmnbioTepsl.  PacmpenenéHHble
BBIYHCITUTEINILHBIE CHCTEMBI M 00paboTka OONBIINX JaHHBIX. MOOMIBHEIE IU(POBBIE YCTPOHCTBA
KU HUX poilb B KOMMYHUKAaIMsIX. BCTpoeHHBbIE KOMIBIOTEPH.. MUKPOKOHTPOJLIEPHI.
PoboTH3nMpOBaHHBIE IPOU3BOCTBA

1 TpeboBanus TeXHUKK OE€30MIACHOCTH U TUTHEHBI IpU paboTe ¢
I1IK 1 npyruMu koMnoHeHTaMu HU(GPOBOrO OKPYKEHHUSL.

(T3 1)

JIP 1 —JIP 9; TIP 2 -TIP 3;
TP 7

2 | [lpuHIUIB! paboThl KOMITBIOTEPOB U KOMITBIOTEPHBIX CHCTEM.

(T3 2)

JIP 1 —JIP 9; TIP1; TP 4

Tema 1.2. [IporpammHoe oOecnieyenne

Coaep:xanue: [IporpaMMHOe 00ecriedeHnEe KOMIIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. Bujib
MPOrpaMMHOT0 0OecreyeHns U uX HasHaueHne. OCOOCHHOCTH IPOrPaMMHOTO 00ECIIEUeHUS
MOOMIIBHBIX yCTpoKcTB. [TapamiensHoe nporpaMmvupoBanue. CHCTEMHOE IIPOrpaMMHOE
obecmeuenue. OnepaioHHbIE CHCTEMBL. Y THIUTHL. J{paiBepsl yeTpoicTB. MHCTAIISAIHS U
JIEMHCTAIUISIINS TpOorpaMMHOT0 obecriedenns. Paitnossie cucTemsl. [IpHHIUITE pa3MeIeHUs 1
MMEHOBaHUS (DalIOB B JONTOBpeMEeHHON MaMsATH. [11a0IoHbI 1715 onrcaHus TPYIIT (aiioB.
3akoHOAaTenscTBO Poccuiickoit denepanuu B 006JIaCTH MPOTPAMMHOTO 00ECTIEYEHUSL.
JInueH3upoBaHUe NPOrpaMMHOT0 obecreueHus 1 nudpoBbIx pecypcos. [IponpuerapHoe u
cB00OOZHOE IIporpaMMHOe obecniedeHre. Kommepueckoe 1 HEKOMMEPUYECKOE HCIOIb30BaHIE
HIPOrPaMMHOr0 ofecriedeHust U HHU(POBBIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABIMBaEMast
3aKOHOJaTeNbCcTBOM Poccuiickoit denepaliy 3a HETPaBOMEPHOE HCIIOJIb30BAHUE
IIPOrPaMMHOTO 00€CIIeUeHNsI X MU(PPOBBIX PECYPCOB

3 | [IporpammHOe obecrievueHuHE.

(I3 1)

JIP1-JIP 9; IIP 5

4 | JIuueH3upoBaHHe MPOrpaMMHOT0 obecreueHust U HU(PPOBBIX

JP1-JIP 9; IIP 5
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| pecypcos.

(T3 3)

Tema 1.3. KomnbrorepHbie ceTu

Copepskanne: [IpuHIUIBI TOCTPOSHUS U allIapATHBIC KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Certessle npotokonsl. Cets MHTEpHET. Anpecarms B cetu uTeprer. [IpoTokonsr crexa TCP/IP.
Cucrtema JoMeHHBIX UMEH. Pa3nenenue IP-ceTu Ha noAceTH ¢ MOMOILBIO MAaCOK IOJCETEH.
CereBoe agMuHUCTpUpoBaHue. [lomydeHne JaHHBIX O CETEBBIX HACTPOMKAaX KOMIIBIOTEPA.
ITpoBepka Hamuuus CBA3H ¢ y310M ceTH. OnpeeneHne MapupyTa ABIKSHHUs TaKeToB. Busl
nesitenbHOCTH B cetu MHTepHET. CepBuckl MHTepHeTa. ['eonH(bopMaiOHHBIE CHCTEMBI.
I'eoJ10KalIOHHbIE CEPBUCHI PEATLHOTO BPEMEHH (HAIpUMep, JIOKAIUs MOOHIBHBIX Tese(OHOB,
OIIpeJIeIeHUE 3arPYKeHHOCTH aBTOMAarkcTpaliell), HHTEPHET-TOProBIIsl, OPOHUPOBaHKE OUIIETOB
U rocTuHUL. ['ocyiapCTBEHHBIE 2JIEKTPOHHbIE CEPBUCHI U yCiIyrd. CoLMaIbHbIC CeTH —
OpTaHM3anysl KOJUICKTUBHOTO B3aMMOAEHCTBHS H 0OMeHa JaHHBIMH. CeTeBOH STHKET: IpaBmia
MOBeJIeHUsI B KHOeprpocTpancTse. [IpobieMa Mo yIMHHOCTH MOTyYeHHOH HH(OPMAIIHHL.
OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI

5 [IpyHIMIIBI TOCTPOEHUS U aNlllapaTHbIE KOMIIOHEHTBI
KOMIIBIOTEPHBIX CETEH

(113 2)

JP1-JIP9; IIP 6

6 Buppl nestensHocTu B cetu IHTEpHET.

(T3 4)

JP1-JIP 9; IIP 6

Tema 1.4 UndopmanmonHas 6e301aCHOCTD

Copnep:xanne TeMbl: TeXHOT€HHbIE H 5KOHOMUYECKHE YIPO3bl, CBI3aHHBIE C HCIIOJIb30BaHUEM
HMH(OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX TeXHosIorni. O0Iue npo6ieMbl 3aIUTEl HHGOPMAH 1
“HPOPMAOHHOH Oe3onmacHocTH. CpeacTBa 3auThl HH)OPMALUU B KOMITBIOTEPAXx,
KOMITBIOTEPHBIX CETSAX M aBTOMaTU3MPOBAaHHBIX HH(GOPMAIIMOHHBIX cucTeMax. [IpaBoBoe
obecreueHre HHGOPMAITMOHHON 0€30IACHOCTH. DIIEKTPOHHAS HU(PPOBas TOAIICH,
cepTHMOUIUPOBAHHBIE CAfThI U TOKYMEHTBI. [IpeoTBpallieHie HECAaHKIIMOHUPOBAaHHOTO JOCTYIIA
K JINYHOHM KOH(GHUICHIMAIBLHOW HH(MOPMaLINK, XPaHSIIEHCsl Ha EPCOHATLHOM KOMITBIOTEpE,
MOOMIIBHBIX YCTPOWCTBaX. BpemoHocHOe mporpaMMHOe obecrieueHre U CocoObl 00pbOBI ¢ HUM.
AHTHBHpYCHBIE IporpaMmbl. OpraHu3anys JMYHOTO apXxuBa nHMopManuu. PesepBHoe
konupoBanue. [TaponbHas 3amura apxusa. [lInpposanne nanHbX. CHMMETpUYHBIE U
HecumMmeTpuynble M@ pbl. Lndpsr mpoctoit 3amensl. Ludp Lesaps. udp Buxernepa.
Anroputm mm¢posanus RSA. Creranorpadust

TexHOreHHbIe 1 YKOHOMUYECKUE YIPO3bl, CBA3aHHBIE C
7 HCIIO0Ib30BaHUEM UH(POPMAIIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHUH.

(T3 5)

JP1-JIP9; IIP 7

[IpenoTBpaiieHre HECAaHKIIMOHUPOBAHHOTO JOCTYMA K JIMIHOM
KOH(HIEHIIMATbHON HH(OpMaIu

(113 3)

JP1-JIP9; IIP 7

9 | llIndpoBanue TaHHBIX.

(CP 1)

JP1-JIP9; IIP 7

10 | Koncynpramus

(K 1)
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Pa3nea 2 Teopernyeckue 0CHOBbI HH(POPMATHKH

44

10

26

Tema 2.1. IIpeacraBiaenune nHpopManuu B KOMIILIOTEP
Copep:xanne: Vlndopmanus, faHHbIe 1 3HaHU. VIHQOpMaOHHBIE IPOLIECCH B TIPHPOJE,
TCXHUKC U 06HI€CTBe. HerepLIBHI)Ie U TUCKPETHBIC BEJIMYNHBI U CUTHAJIBL. HCO6XO,E[I/IMOCTI)
JAUCKpETHU3alluU I/IH(bOpMaHPII/I, npenHmHaquHoﬁ JUIL XpaHCHUA, Ie€peaaviu u 06pa60TKI/I B
HI/I(l)pOBLIX CHCTEMaAX. I[BOI/I‘{HOG KOOUpPOBaHUE. PaBHOMepHLIe 1 HCPAaBHOMCPHBIC KOJbI.

JlexoaupoBaHue COOOIICHNH, 3aITUCaHHBIX C TOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB. Y cnoBue daHo.

[MocTpoeHne 0JHO3HAYHO JEKOIUPYEMBIX KOJOB € IOMoIIbIo nepeBa. ['pad An.A. MapkoBsa.
Enununp u3mMepeHns koanuecTBa nHGopmanuu. AndaBUTHBIH TOIXO K OLEHKE KOJIMYECTBA
nHpopmarmu. CHucTeMsl cuuciieHus . Pa3BépHyTas 3aluch LENBbIX U JPOOHBIX YHCEIl B
MIO3UIIMOHHOM cucTeMe curcieHns. CBOWCTBA MO3HIIMOHHOM 3aIIMCH YHUCIa: KOJIMYECTBO HU(P B
3aIHCH, IPU3HAK IETUMOCTH YHCIIa HA OCHOBAHHE CHCTEMBI CUHCICHHS. AJITOPUTM IIepeBoIa
L[ETI0T0 Yrciia U3 P-MYHOM CHCTEMBI CUNCIIEHHS B IECSTUYHYIO. AITOPUTM IepeBoa KOHEUHOH
P-maHO# npo6u B necsTHUHYI0. ANTOPUTM IIEPEBOAA EJIOTO YHCNIA U3 NECITHIHON CHCTEMEI
curcieHus B P-nanyro. [lepeBoa KOHEUHOM AecATHYHOH apobu B P-munyto. JIBondHas,
BOChMEpUYHAs U IIECTHAANATEPUIHAs CUCTEMbI CUUCICHHS, CBSI3b MEXKIY HAMH.
ApudmeTniecKkre onepanyi B IO3NIHOHHBIX CHCTEMAaX CUHCIeHHs. TpondHas
YPaBHOBEIICHHAsI CHCTEMA CUHCIIEHHs. JIBONIHO-AECATHYHAS CHCTEMa CUMCIICHHS.
Komuposanue texctoB. Komuposka ASCII. OnHo6atiTHbIe KoaupoBku. Ctangapt UNICODE.
Komuposka UTF-8. Onpeznenenne nHGOpPMAIIMOHHOTO 00BEMa TEKCTOBBIX COOOIICHHH.
KonupoBanue n3oopaxenuii. OneHka HHGOPMAIIOHHOTO 00bEMa rpaMIeCKUX JaHHBIX PU
3aJaHHBIX Pa3pelleHNH U IIyOuHe KoaupoBaHus 1BeTa. [[BeToBbIe Moenn. BexTtopHoe
KkoaupoBanue. Popmatsl rpadudeckux aitnos. TpéxmepHas rpaduka. PpakranpHas rpaduka.
KonupoBanue 3Byka. OneHka HH(OPMaIUOHHOTO 00bEMa 3BYKOBBIX JAHHBIX P 3aTaHHBIX
94acTOTe JUCKPETH3AIMH U Pa3psAHOCTH KOIHUPOBAHUS

10

11 | Undopmanius, JaHHBIE ¥ 3HAHUS.

(T3 6)

JP1-JIP9; IIP 1

12 | JIBonuHOE KOAUPOBAHUE.

(113 4)

JP1-JIP9; TIP 8

13 | CucremMbl CYACIECHHUS.

(113 5)

JP1-JIP9; TIP9

Koauposanue tekcto. Onpenenenne nHHOpManoHHOTO

14 N
00bEMa TEKCTOBBIX COOOIIEHU.

(113 6)

JP1-JIP9; TIP 8

KoaupoBanue nzo0Opaxenuit u 3syka. OneHka

15
MH(OPMAIIMOHHOTO 00BbeMa.

(113 7)

JP1-JIP9; TIP 8

Tema 2.2. OcHOBBI aJre0pbI JJOTUKH

Copep:xanne: Anredpa norukd. [loHsTHe BEICKa3bIBaHUS. BhIcka3pIBaTeIbHBIE (POPMBI
(npenukatbl). KBaHTOPEI cymecTBOBaHMs U BceoOmHocTH. Jlorndeckue onepanuy. Ta0mnist
nctuHHOCTH. Jlornueckue BoipakeHus. Jlornyeckue ToxaecTBa. J(0ka3aTenbCTBO JOTHYECKUX
TOKJIECTB C TIOMOIIIBIO TaOJIUI] HICTUHHOCTHU. JIOTHYEeCKHE OTIepallii U ONepaIii HaI
MHOKECTBaMH. 3aKOHBI aJreOpbl JOTHMKHA. DKBUBAJICHTHBIC TPEOOPa30BAHMS JTIOTHUCCKUAX
BhIpXeHui. Jlornueckre ypaBHeHHUs U CUCTeMBbI ypaBHeHHH. Jlornyeckue G yHKIUH.
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3aBHCHMOCTH KOJIMYECTBA BO3MOXKHBIX JIOTHIECKHX (DYHKIUH OT KOJIMYECTBA apTyMEHTOB.
[Monable cucTeMs! Torndeckux GyHKnui. KanoHnmdaeckue GopMbl JOTHUECKUX BRIPAXKSHUH.
CoBeplIeHHbIE TU3HIOHKTUBHBIC  KOHBIOHKTUBHBIE HOPMAJILHEIE (JOPMBI, alITOPATMBI X
MIOCTPOCHUSI 0 TaONNIe HICTHHHOCTH. Jlornyeckue JieMeHTHI B COCTaBe KOMIbIoTepa. Tpurrep.
Cymmatop. MHoropaspsassiii cymmarop. [locTpoeHre cxeM Ha JIOTHYECKHX 3JIEMEHTax 0o
3aaHHOMY JIOTHIECKOMY BBIPAXKEHHIO. 3aIUCh JIOTHYECKOTO BBIPAsKEHUS MO JIOTHIECKOH cXeMe.
MHuKpOCXEMBI U TeXHOJIOTHS X IPOU3BOCTBA

2
16 | Anre6pa noruku. [loHsTHE BBICKA3BIBAHMS. 2 (I3 8) JIP 1 -JIP 9; TIP 10
2
17 | Jlormdeckue ornepanuu U Oniepaliy HaJl MHOXKECTBAMU. 2 (CP2) JIP1-JIP 9; TIP 10
. 2
18 | Kanonuyeckue (popMBbI IOTHYECKUX BBIPAKCHH. 2 (I13 9) JIP 1 -JIP 9; TIP 10
2
19 | Jlormdeckue 3JIeMEHTHI B COCTaBE KOMITBIOTEPA. 2 (IT3 10) JIP 1 -JIP 9; TIP 10
Tema 2.3. Komnblorepnasi apudmernka
Conep:xanue: [IpeacrapieHue HeNbX 9Ucel B TaMsATH KOMIbIoTepa. OrpaHHIEeHHOCTD
JMana3oHa Yrcel IPU OTPaHNIEHNH KOJINIeCTBa pa3psaoB. [lepemnonHeHne pa3psiaHOi CETKH.
Be33HakoBbIe ¥ 3HAKOBBIE JaHHBIE. 3HAKOBBIH OWT. J{BONYHBIH JOMOIHUTEIBHBIA KOX
OTpHIATENbHBIX Yrcell. [[0ONTOBbIE JTornyeckue oneparmu. Jlorndeckuit, apudMeTHIecKnii u 6 6 _
nuKmaeckuil capurd. [llndpoBanre ¢ TOMONIBIO TOOUTOBOH oneparun «uckiodaroniee NINy.
IIpecTaBiieHre BEMECTBEHHBIX YMCEN B IIAMATH KOMIIBIOTEPA. 3HAYAINAs JaCTh H MOPSIIOK
yprcia. JlHana3oH 3HaYCHU BeIIECTBEHHBIX Yncel. [Ipo6IeMbl XpaHEeHHUsI BEIIECTBEHHBIX YHCE,
CBSI3aHHBIE C OTPAHUYCHIEM KOJMYECTBA Pa3psI0B. BEIIOIHEHNE OMepalHii C BEIECTBCHHBIMI
YHCIIaMHF, HAKOIUICHHE OIIMOOK IIPH BBIMHCIICHHSIX
2
20 Hpe,[[CTaBJ'IeHI/IC HCJIbIX YUCCII B IIAMATHU KOMIIBIOTEPA. 2 (H3 11) JP1-JIP 9; IIP 11
2
21 | [ToOGuTOBBIE TOTUYECKHUE ONIEPALIUH. 2 (IT3 12) JIP1-JIP 9; TIP 11
2
22 Hpe,[[CTaBJ'IeHI/IC BCIICCTBCHHBIX YUCCJI B IMTAaMATH KOMIIBIOTCPA. 2 (H3 13) JP1-JIP9; TIP 11
Tema 2.4. Undopmauus u nHGOPMALMOHHBbIE TPOLECCHI
Copep:xanne: TeopeTnaeckue MoIX0AbI K OLEHKE KOMMYeCTBa HH(YOpMAUH. 3aKOH
aumaTrBHOCTH HHbopManni. @opmyna Xaprin. MHopMmarms i BeposiTHOCT. Dopmyia
[llennona. Anroput™msl cxxatus faHHEIX. Anroput™M RLE. Anroputm Xaddmana. Anropurm
LZW. ANropUTMBI CKaTUS JaHHBIX C IOTEPSIMUA. Y MEHbLICHUE ITyOHHBI KOAUPOBAHUS LIBETA. 10 2 2

OcHoBHble uaen anroputMos cxatust JPEG, MP3. CkopocTs nepenaun JaHHBIX. 3aBUCUMOCTD
BPEMEHH TIepeadd OT HHPOPMAIIMOHHOTO 00bEMA JJAHHBIX H XapaKTePUCTHK KaHAJIa CBSI3H.
[puurHBl BO3HUKHOBEHHMSI ONIMOOK MPH Mepeaade AaHHbIX. Kobl, MO3BOISIONTHE
00HapyXHUBATh W UCIPABIATH OMIMOKH, BOSHUKAIOIIUE NP TIepeaade JaHHBIX. PaccTosHue
Xommunra. KogupoBanwne ¢ noBroperneM 6utoB. Koapl Xammuara. CrcteMbl. KOMIOHEHTHI
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CHCTEMBI 1 MX B3auMojeicTBre. CucteMubIi 3¢ GekT. YipaieHne Kak HHPOPMAIHOHHBII
mporecc. OOpartHasi CBs3b

23 | Teopernueckue MOAXO0/IbI K OLIEHKE KOJIMYEeCTBA HH(DOPMAITUH.

(T3 7)

JIP 1-JIP 9; TIP 12

24 | ANTOpUTMBI C)KAaTUS TaHHBIX.

2
(IT3 14)

JIP 1-JIP 9; TIP 12

25 | CKopoCTb nepeauu JaHHbIX.

(T3 8)

JIP 1 -JIP 9; TIP 12

26 | Cucremsl.

(T3 9)

JIP 1 -JIP 9; TIP 12

27 | KOMIIOHEHTBI CUCTEMBI ¥ UX B3AUMOIEUCTBUE.

(CP 3)

JIP 1 -JIP 9; TIP 12

Tema 2.5 MoaenupoBaHue

Conep:xanue: Moaenu u MmojenupoBanue. Lenb MonenrpoBanus. AIeKBaTHOCTb MOJIENN
MOZENIIpyeMoMy 00BEKTY WU IIpoLeccy, el MoAeIupoBanus. Gopmann3amys MpUKIaIHbIX
3amad. [IpencTaBienne pe3yabTaToB MOACIUPOBAHNUS B BHJE, YAOOHOM JUIS BOCIIPUSTHS
4yenoBeKoM. [ paduueckoe mpeacraBieHne JaHHBIX (CXeMBbI, TaOIuubl, Tpadukn). ['padbr.
OcHoBHbIe IOHATHA. Buel rpados. Onucanue rpad)oB ¢ IOMOIIBI0 MaTPUL] CMEKHOCTH,
BECOBBIX MaTpPHI], CIIUCKOB CMEXHOCTH. PeleHne anropuTMUIecKrX 3a1a4, CBSI3aHHbIX C
aHa30M rpadoB (IIOCTPOSHHE ONTUMAIIBHOTO ITyTH MEXIY BEpIIMHAME rpada, onpeaeacHne
KOJIMYECTBA PA3JIMYHBIX MyTeH MEXIy BEpIIMHAMA OPUEHTHPOBAHHOTO AlMKINYECKOTO rpada).
Jepebst. bunaproe nepeBo. JlepeBbs noncka. Crioco0b! 00xomaa aepesa. [Ipeacrasnerne
apu(METHIECKHUX BBIPQKCHUH B BHIE epeBa. JINCKPETHBIE UTPHI ABYX UTPOKOB C ITOJHOH
nHpopmarmeii. [Toctpoerre nepeBa nepedopa BapHaHTOB, ONMHCAHUE CTPATETHU UTPEI B
TabnmmaHOH (hopMe. BRIUTpPHIIIHBIE ¥ IPOUTPHINIHBIE TO3HIMHN. BEIUTPHIIIHBIE CTPATETHN.
CpezncTBa HCKYCCTBEHHOTO MHTEINIEKTa. CepBUCH MAIMHHOTO IIEPEBOAA U PAaCIIO3HABAHMS
ycTHOM peur. KorHuTHBHBIE cepBHCHL. M IeHTH()HUKAINS 1 TIONCK N300paKEeHUI, pacTio3HaBaHHe
mmr. CaMoo0ydaromuecs: CHCTEMBL. VICKyCCTBEHHBIH HHTEIUIEKT B KOMITBIOTEPHBIX HIPAX.
Vcnonp30BaHie METOIOB HCKYCCTBEHHOTO MHTEIUIEKTa B 00YJaIOIINX CHCTEMaX.
Vcnonp30BaHre METO/IOB HCKYCCTBEHHOTO MHTEIUIEKTa B POOOTOTEXHUKE. FIHTEepHET Belei.
[epcrieKTUBBI Pa3BUTHSI KOMIIBIOTEPHBIX HHTEIICKTYAIBHBIX cucTeM. HelipoHHbIe ceTn

10

28 | Moxenu 1 MOJICTUPOBAHHE.

2
(T3 10)

JIP 1 -JIP 9; TIP 13

29 | I'padsr. [epenns. CpeacTBa HCKYCCTBEHHOTO HHTEIICKTA.

2
(113 15)

JIP 1 -JIP 9; TIP 13

30 | Koncymnbrammus

(K2)

31 | KontpompHas pabota

2
(113 16)

JP1-JIP 9;
nmp 1-1IP 13
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32 | Koncynprarmus

(K 3)

IIpome:kyTouHasi arrectaunusi B popme: Konmponvnas paboma

HUTOI'O 3A 1 CEMECTP

64

20

32

1 KYPC -2 CEMECTP

Paznen 3 UndopmannoHHbie TEXHOJIOTUHA

34

10

20

Tema 3.1. O0padoTKa TEKCTOBBIX IOKYMEHTOB

Copep:xanne: TexcToBbIi nponeccop. PexaktupoBanue u ¢popmarupoBanue. [IpoBepka
opdorpadun u rpammaruky. CpecTBa MONCKa ¥ aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
Hcnonp3oBanue ctuineit. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKyMEHTHI. CHOCKH, OTJIaBIECHHE.
KomnextusHas paboTa ¢ fokyMeHTaMH. FIHCTpyMEHTHI pelieH3UPOBaHUS B TEKCTOBBIX
nporeccopax. Obmaunsie cepBucHL. JlenoBas nepenucka. Pedepar. [IpaBuna nmutiupoBaHust
HCTOYHHUKOB U 0(popMIIeHHUs OHOmuorpaduaeckux ccputok. OpopMiIeHHE CIICKA JIUTEPATyPHL.
Crangaptsl 6uOnuorpaguueckux onucaHuil. 3HaKOMCTBO C KOMITbIOTEPHOMN BEPCTKOH TEKCTA.
TexHHUUeckue cpezicTBa BBOJA TekcTa. Crienani3upoBaHHbIe CPEeJICTBA PEIAKTUPOBAHUS
MaTeMaTHIEeCKHX TEKCTOB

33 | Tekcrosii mporeccop. Penaktuposanue u popmaTrpoBanue.

2
(113 17)

JIP1-JIP 9; ITP 14

Tema 3.2. AHAJIN3 JAHHBIX

Copep:xanne: AHanu3 qaHHbIX. OCHOBHBIE 33/1a4U aHAIN3a JaHHBIX: IPOrHO3UPOBAHUE,
Knaccu(UKalus, KIacTepH3alys, aHaIn3 OTKIOHEHHH. [lociie[oBaTenbHOCTD peIeHus 331
aHanM3a JaHHBIX: COOp MEpBUYHBIX JaHHBIX, OYMCTKA U OIIEHKA KauecTBa JaHHBIX, BEIOOD W/WiH
MOCTPOCHUE MOJIEINH, TIpeoOpa3oBaHne AaHHBIX, BU3YaIn3allysl JaHHBIX, THTEPIPETaus
pe3yabTaToB. IIporpaMMHBIE CPEICTBA U HHTEPHET-CEPBUCHI AT 00PaOOTKH M PEICTaBICHHS
JaHHBIX. bonpmme nanHple. MammaHOE 00ydeHHne. MHTeIeKTyIbHbI aHAN3 TaHHBIX.
AHann3 TaHHBIX C TOMOIIBIO AJIEKTPOHHBIX Ta0INII. BraucIeHne cyMMBI, CPEHETO
apu(hMETHIEeCKOro, HanOOIBIIEro (HANMEHBIIIETr0) 3HAUEHHS Auana3oHa. Berancienne

K03 GHIIHEeHTa KOPPEISIUU IBYX PSAIOB AaHHBIX. [locTpoeHne cTon09aThIX, IMHEHYaThIX U
KpyroBeIx auarpamM. [Tocrpoenue rpadukoB dynkuumii. [log6op IMHUK TpeHaa, pelIeHre 3a1ad
MIPOTHO3UPOBaHMs. UNCIEHHOE pellieHne ypaBHEHHUH ¢ TIOMOIBIO I0A00pa mapaMeTpa.
OntuMu3anyst Kak MOUCK HAWITYYIIero peleHus B 3aJaHHbIX ycnoBusx. LleneBas dyHkims,
orpaHuueHus. JIoKanbHbIE U TII00aIbHBI MUHUMYMBI 1IeJeBOH (yHKIUH. Pemenne 3amaq
ONITHMH3AIIH C TIOMOIIBIO IIEKTPOHHBIX TAaOIHIIT

34 | Ananus nanueix. OCHOBHBIE 3a/1a4l aHAIN3a JAHHBIX.

2
(IT3 18)

JIP1-JIP 9; ITP 15

35 | AHanu3 JaHHBIX C TOMOIIBIO DIIEKTPOHHBIX TAOJIHII.

2
(IT3 19)

JIP 1 -JIP 9; TIP 15

YucneHHoe peleHre ypaBHEHUH C MOMOIIBIO T0100pa
napamerpa.

36

2
(T3 11)

JIP 1-JIP 9; IIP 15
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Tema 3.3. KoMnbloTepHO-MaTeMaTHYeCKOe MOAeTHPOBAHHE
Coz[ep;lcaﬂne: DTarnsl KOMIBIOTEPHO-MATEMATHYECKOTI'O MOACIIMPOBAHUS: ITIOCTAHOBKA 3a/1a4H,
pa3paboTKa MO, TECTUPOBAaHHE MOJICIH, KOMITIOTEPHBIH SKCIICPHUMEHT, aHAITH3
Ppe3yJIbTaTOB MOJENHUPOBaHUS. JJuCKpeTn3anus Npyu MaTeMaTH4eCKOM MOAEITUPOBaHUU
HETpephIBHBIX MpoleccoB. MoaenupoBaHue ABMKEeHU. MoeaupoBaHue OHOIOTHIEeCKUX

cucrteM. MaTeMaTHIECKHE MOJCIHU B DKOHOMHUKE. BrruncnurenbHbIE 9KCHIEPUMEHTHI C 8 = =
MOJCIIAMU. KOMHLIOTCPHOG MOJCIIMPOBAHUE CUCTEM YIIPABJICHUS. O6pa60TI<a PEIYILTATOB
OKCIIEPUMEHTA. MeTOI[ HaMMCHBIINX KBaJpPaToOB. OHeHKa YHCIIOBBIX ITapaME€TPOB
MOJCIINPYEMBIX O6’BCKTOB U IPOLECCCOB. BoccTaHoBIEHNE 3aBUCUMOCTEH T10 pe3ybTaTaM
sKcrepuMenTa. BepostHocTHBIE Moaenu. Metoasl MonTe-Kapio. imuranuonsoe
MoenupoBanne. CHCTeMbl MaCCOBOTO 00CTY)KUBaHHS
2
37 | Drtanbl KOMIIBIOTEPHO-MAaTEMAaTHUYECKOTO MOJICITUPOBAHUS (T3 12) JIP1-JIP 9; ITP 16
HCKpETU3aIUs IIPH MaTEMAaTHIECKOM MOJICIUPOBAHUH 2
3g | AUCKP A Tp AP JIP 1 —JIP 9; TIP 16
HENPEPBIBHBIX NIPOLIECCOB (T3 13)
2
39 | O6paboTKa pe3yabTaTOB HKCIIEPHUMEHTA. (T3 14) JIP 1 -JIP 9; TIP 16
2
40 | BepossTHOCTHBIC MOJICIIH. (T3 15) JIP1-JIP 9; IP 16

Tema 3.4. bBa3bl JaHHBIX

Copep:xanne: Tabmuunble (peIANIUOHHBIE) 0a3bI JaHHBIX. TabMuIa — mpeacTaBIeHUE CBEACHUI
00 oHOTHIHBIX 00BbeKkTax. [lome, 3amuck. Kimrou Tabmuipr. Pabota ¢ ToTOBOI 03301 JaHHBIX.
3amonHeHue 0a3bl JaHHBIX. [loUCK, COPTUPOBKA U GIIBTpANs JaHHBIX. 3alIPOCHI HA BEIOOPKY
JTAHHBIX. 3aIpPOCHI ¢ TTapaMeTpaMy. Berancisiemsie momst B 3anpocax. MHororaOmmaHbIe 0a3bl
JaHHBIX. THOBI cBsI3el Mexay Tabnuuamu. BHemHuit kimrod. [{enocTHOCTh 6a3b! TaHHBIX.
3anpocel K MHOTOTaOIMYHbIM 6a3aM JaHHBIX. OCHOBHBIE IPHHIMIIBI HOPMAITU3aLHK 0a3
JaHHBIX. SI3bIK ynpaBieHus AaHHbIMA SQL. Co3naHue mpocThIx 3anpocoB Ha si3bike SQL Ha
BBIOOPKY JIAaHHBIX M3 OJIHOM Tabawmibl. HepensiuonHble 6a3bl TaHHBIX. DKCIEPTHBIE CHCTEMBI

41 | TabnuuHsble (pensUOHHbIE) Oa3bl JaHHBIX.

2
(113 20)

JIP1-JIP 9; ITP 17

Tema 3.5. Be0-caiiTbl

Conep:xanue: arepHer-npuinoxenus. [loHsTHE 0 cepBEpHOI U KJIMEHTCKOM YacTsIX caiTa.
TeXHOJIOTHS «KIIUEHT — CePBEP», €€ NOCTOMHCTBA U HenocTtaTku. OcHOBHI si3bika HTML n
kackaaHbIx Tabmmi ctuiieit (CSS). Cuenapun Ha si3pike JavaScript. @opMbl Ha BeO-CTpaHHIIE.
Pa3mernenre Beb-caiiToB. ¥Ycimyra xocTuHra. 3arpyska (aiiyioB Ha caiT

42 Texnonorus "knueHr - cepsep”. OcHoBbI s13p1ka HTML n
KackagHbIx Tabmmi ctusneit (CSS).

2
(I3 21)

JIP1-JIP 9; ITP 18

PazmMenienue BeO-caiiToB. Yciyra XocTuHra. 3arpyska (aiiaoB Ha
CaMT.

43

(CP4)

JIP1-JIP 9; ITP 18

Tema 3.6. Komnblorepnasi rpaguka
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Copep:xanne: BBoj n300pakeHUH C UCIIONBE30BaHIEM PA3INYHBIX IU(PPOBBIX YCTPOICTB
(mdpoBEIX (oTOANIIAPATOB M MUKPOCKOIIOB, BUACOKaMEp, CKAHEPOB U IPYIHX YCTPOHCTB).
I'padmueckuii penakrop. Paspemenue. Kagpuposanue. VcripaBienre nepcreKTUBEL.
I'mcrorpamma. Koppekiust ypoBHe#, koppekius nBera. O0ecIBeqnBaHNe [[BETHBIX
n3obpaxenuii. Perymib. Pabota ¢ o6aactsamu. @unbTpbl. MHOTOCIOWHbIE H300paKeHHMSI.
TexcroBble cnon. Macka cinosi. Kanansl. Coxpanenue BoiaeneHHON obnactu. [loagroroska
WILTIOCTPAIHH 151 BeO-CallTOB. AHUMHPOBaHHBIE N300paXkeHust. BektopHast rpaduka.
[IpumurtuBel. 3MeHeHHe nopsiaka 31eMeHToB. BelpaBHUBaHuE, pacnpeaeneHue. I pynnupoBka.
Kpussie. @opMaThl BEKTOPHEIX PUCYHKOB. Mcnons3oBaHne KOHTYpOB. Bekropuzamms
pacTpoBBIX M300pakeHHH. [IpHHIMIIBI TOCTPOCHNUS U PEIaKTHPOBAHMUS TPEXMEPHBIX MOJEIICH.
Cetounsle Mozeny. Marepuaibl. MogenrpoBaHie HCTOYHUKOB OCBelIeHHs. Kamepsl.
AnnuruBHbIe TexHONOTHH (3DnpunTeps!). [IoHsATHE 0 BUPTYATEHOH PEATLHOCTH 1
JIOTIOJTHEHHOHU peabHOCTU

BBoxa nzo0pakeHui ¢ UCIIOIb30BaHUEM PA3ITMYHBIX MH(PPOBBIX 2
44 'Hv P o p I (bp 2 JP1-JIP 9; ITP 19 - TIP 20
ycrpoiicTs. ['paduyeckuii penakrop (I3 22)
[ToaroroBka MILTFOCTpaIi JIJ1s B€O-caiiTOB. AHMMUPOBAHHbBIC 2
45 A Patu 1 P 2 JP 1-JIP 9; TP 19 — ITP 20
N300paKeHMSL. (113 23)
2
46 | BekTopHas rpaduka. 2 (IT3 24) JIP 1 -JIP 9; TP 19 — TP 20
. 2
47 | BekTopu3aius pacTpOBBIX H300paKeHUH. 2 (IT3 25) JIP 1 -JIP 9; TP 19 — TP 20
Tema 3.7. 3D-moaeanpoBanue
Couepslca}me: HpI/IHL[I/Il'[I)I TOCTPOCHUS U PEAAKTUPOBAHUSA TpéXMepHLIX MOZ[eHeﬁ. CeTouHBIE 4 _ 2 2
Mozenu. Marepuainsl. MoaenupoBaHie HCTOYHHKOB OCBEIIeHHs. Kamepbl. AITHBHEIE
texHonorud (3DmnpunTepsl). [loHITHE 0 BUPTYaIbHOH PEATFHOCTH U IOTMIOJHEHHON pEalbHOCTH
IIpuHIMIEI MOCTPOCHUS U peIaKTUPOBAHUS TPEXMEPHBIX 2
4g | PHUHIM] p peld P p p 2 JIP 1-JIP 9; P 19 - ITP 20
MOJICJICH. (IT3 26)
2
49 | Koncynbranus 2
Pa3nen 4 AnroputmMbl ¥ IPOrpaMMHUPOBaAHHE 58 20 30 4
Tema 4.1. BBenenne B nporpaMMupoBaHue
Copnep:xanne: OnpeeneHie BO3MOXXHBIX Pe3yJIbTaTOB Pa0OTHI IPOCTEHIINX alrOPUTMOB
yrpaBJICHUA UCTIOJTHUTEIAMHA U BBIYUCIIUTEIIBHBIX aJITOPUTMOB. Onpeuenenne HNCXOIHBIX
JTAHHBIX, IPU KOTOPBIX ITOPUTM MOXET JaTh TPeOyeMblid pe3ysbTaT. JTambl pelieHus 3aa4 Ha
KoMmIbloTepe. MTHCTpyMEHTaIbHBIE CPEICTBA: TPAHCISTOP, OTIAMIHK, TIPO(QUITAPOBIIUK.
Komnunsanus u uaTepnperanus nporpamM. Bupryansnsie MmamuHel. MHTErprpoBaHHas cpeaa 16 10 4 =

pa3paboTku. MeTopl OTIIAAKU MPOorpamMM. Mcnonp30BaHe TPACCHPOBOYHBIX TAOMHIIL.
OtnaouHslil BEIBOA. [lomraroBoe BEIIOHEHNE MporpaMMel. Touku ocraHoBa. [IpocMotp
3HAYeHU IIepeMeHHbIX. SI3bIk mporpammupoBanus (Python, Java, C++, C#). Tums! 1aHHBIX:
LIeJI0YHCIICHHbIE, BEIIeCTBEHHbIE, CHMBOJIbHEIE, JJornyeckre. BeTBnenus. CiaoXKHbIE YCIOBUS.
[{yxisl ¢ yeaoBueM. Lukib! mo nepeMeHHoH. B3anMo3aMeHs1eMOCTh pa3InyHbIX BUAOB LIUKIOB.
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WuBapuanT 1ukia. CocTaBleHHE HUKIIA C HCIIOJIb30BAaHHEM 3apaHee ONpPeIeIEHHOTO
WHBapHaHTa HUKIa. JIOKyMeHTHpOBaHuUe nmporpamm. Vcrosib30BaHne KOMMEHTapHEB.
IMoAroTOBKa OMUCAHMUS IPOTPAMMBI i HHCTPYKIIMH JUTS ITOJI30BATENs. AITOPUTMBI 00pabOTKH
HaTypaJbHbBIX YHCEJI, 3AIUCAHHBIX B MO3UIHOHHBIX CHCTEMaX CUHCIICHHUS: pa30HeHUE 3aIiCH
YHCciIa Ha OTeIbHbIEe HU(PBI, HAX0XKICHHE CYMMbI U IPOU3BEICHHUS UMD, HAXOXKICHUE
MaKCUMaJIbHOW (MUHUMANIBHON) nudpbl. HaxosxkeHne BCeX IMPOCThIX YUCEIl B 3aJaHHOM
nuarnasose. IIpeacraBieHne Ynucia B BUe Habopa NPOCTHIX COMHOXKHUTENEH. AJTOPUTM
OBICTPOrO BO3BeACHHS B cTeneHb. OOpaboTka JaHHbIX, XpaHsImXcs B (aiinax. TekcToBbIe U
IBoMYHEIE (aiisl. DaitoBsle nepeMeHHsbIe ((aiioBEe yka3atenn). UteHue u3 ¢aiina. 3anucs B
aiin

OnpeneiieHue BO3MOKHBIX PE3YILTATOB PA0OTHI IIPOCTENIIINX 2
pel pesy, p P 2 JIP 1 -JIP 9; IIP 21

50 aJITOPUTMOB (T3 16)

Oransl pelieHus 3a1a4 Ha Komnborepe. MHCTpyMeHTalbHbIE 9
51 | cpeacta. KoMnuisiius 1 MHTEpIpETALHS POTPAMM. 2 (IT3 27) JIP 1-JIP 9; ITP 21
BupryanbHble MalIMHBbIL.

HNurerpupoBadHas cpeia pa3 a6OTKI/I. MeTtonsl oTi1aIKu 2
pap peid pasp A A 2 JIP 1-JIP 9; TP 21

52 IIPOrpaMM. (T3 17)

H3BIK IIporpaMMupOBaHUud. TI/IHI)I AHHBIX. CJIO)KHLIG CJIOBUA. 2
porp p a Y 2 JIP 1 — JIP 9; TIP 21

>3 I{ukibI. (T3 18)

2
54 | loxymeHTupoBaHue mnporpamm. Mcrons3oBanne KOMMEHTapHUEB. 2 (T3 19) JIP 1 -JIP 9; TP 21

AJIFO HNTMBI 06 a6OTKI/I HaT AJIBHBIX YUCCJI, 3alIMCAHHbBIX B 2
P P M ’ 2 JIP 1-JIP 9; IIP 21

55
MMO3ULIMOHHBIX CUCTEMAX CYUCIICHHUS: (T3 20)

HaXO)K CHUC BCEX IIPOCTHIX YHUCEJI B 3a1aHHOM JHUAIIa30HC. 2
a b a o 2 JIP 1 —JIP 9; TIP 21

56 ANropuT™ OBICTPOTO BO3BEICHUS B CTENIEHb. (I13 28)

57 | OOpaboTKa JaHHBIX, XpaHAIIMXCS B (ainax. 2 (CP 5) JIP 1-JIP 9; TP 21

Tema 4.2. Bcnnomorare/ibHbIe aJITOPUTMbI

Copnep:xanne: Pazonenne 3amaun Ha noazagadn. [loamporpaMme! (Iporeayps! ¥ (QYHKITUN).
Pekypcus. PekypcuBHbIe 00BbeKTHI ((pakTansl). PekypcHBHBIE IPOLEAYPHI U (QYHKIIUH. 4
Hcnonb30BaHKe CTEKa ULl OPraHU3alliy PEKyPCHBHBIX BBI30BOB. MCII0Ib30BaHNE CTAHAAPTHOM
OGUOIMOTEKH S3bIKA MPOrpaMMUpOBaHs. I1oaKIIoYeHHe GHONIOTEK MOAIPOrPaMM CTOPOHHUX
npou3BoguTeNeH. MoIylIbHBIH IPUHIIKII IOCTPOSHHUS IPOrpaMM

58 | PazOuenne 3amaun Ha oazaaaqn. [logmporpamMmer. Pexypcewst. 2 (H322 9) JIP 1-JIP 9; ITP 21 - TP 22

Hcnosnp3oBaHue cTaHgapTHOU OUOIMOTEKH A3bIKA 2
Aap 2 JP1-JIP 9; IIP 21 - IIP 22

59 IPOrpaMMHUPOBAHHUSL. (I13 30)
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TeMma 4.3. UncijieHHBIE METOIBI

Copep:xanne: YncneHHbIe MeTOAbI. TOYHOE U MPUOIIKEHHOE pelIeHus 3agaul. YUcIeHHbIE
METO/IbI PEIIEHNs YpaBHEHUH: MeTo] mepebopa, MeToA MOoJIOBUHHOrO AeneHus. [Ipubmmkénnoe
BBIYHCIICHUE AJMH KPUBBIX. Bhruncienne miomaaeit Guryp ¢ moMoIpio YHCIEHHBIX METON0B
(MeTOA MPSIMOYTONFHUKOB, METO Tpamnewuit). [lonck Makcumyma (MHHUMYMa) (YHKIIUHA OTHON
NIepeMEeHHO} METO0OM IOJIOBUHHOTO JIeTICHHS

60 | YUucnennbie MeTOIbl. TOUHOE M TPUOIMIKEHHOE PEIICHUS 3a/1a4H.

2
(T3 21)

JIP 1 - JIP 9; ITIP 21 — ITP 22

Tema 4.4. AnroputMbl 00paGboTKH CHMBOJIbHBIX TAHHBIX

Conep:xanne: O06paboTKa CHMBOJIBHBIX JaHHBIX. BCTpoCHHbIE (QYHKIIUH SI3bIKA
MIPOTPAMMHPOBAHHS 1J1s1 00pabOTKM CUMBOJBHBIX CTPOK. AJITOPUTMBI 00PaOOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOIMYECTBA MOSBJICHUI CHMBOJIA B CTPOKE, pa30HeHHE CTPOKH Ha CIIOBA O
npoOebHBIM CHMBOJIAM, MTOMCK MTOACTPOKH BHYTPU JaHHOW CTPOKH, 3aMEHa HailICHHOU
MOZCTPOKHU Ha OPYTyIo CTpoKy. ['eHeparys BceX CI0B B HEKOTOPOM ali(haBuTe,
YIOBJICTBOPSIIOIINX 33/IaHHBIM OrpaHudYeHusIM. [IpeoOpa3oBaHne YHCiIa B CHMBOJIBHYIO CTPOKY U
o0OpartHO

61 | O6paboTKa CHMBOJBHBIX JIaHHBIX.

2
(T3 22)

JIP 1 —-JIP 9; ITIP 21 — ITP 22

Tema 4.5. Anroputmbl 00padoTKH MACCUBOB

Conep:xanne: MaccuBBI U TIOCIIEIOBATEILHOCTH YHCell. Bhruncienue 0600MEHHBIX
XapaKTePHUCTUK JIEMEHTOB MacCHBa HIIM YHCIIOBOH MOCIIEI0BATEILHOCTH (CyMMBEI,
MIPOM3BEICHNUS, CPEJHETO apU(PMETHUECKOr0, MUHUMAIILHOTO H MAKCHMAJILHOTO 3JIEMEHTOB,
KOJIMYECTBA 3IEMEHTOB, YAOBIETBOPSIOMNX 3aJAHHOMY yCIIOBHIO). JIMHEHHBIH OHCK
3aaHHOTO 3Ha4eHHs B MaccuBe. COpTHPOBKA OMHOMEPHOTO MaccuBa. [IpocTeie MeTOABI
COPTHPOBKH (METOJ Iy3bIPbKa, METOJI BBIOOpA, COPTUPOBKA BcTaBkamu). COpTHpPOBKa
ciustHueM. beictpas coptupoBka MaccuBa (aaroput™ QuickSort). JIBOMYHBIN TONCK B
OTCOPTHPOBAaHHOM MaccuBe. J[ByMepHbIe MacCUBBI (MaTPHIBI). AJTOPUTMEI 00pabOTKH
JIBYMEPHBIX MAaCCHBOB: 3aMlOJHEHNE JBYMEPHOTO YHCIIOBOIO MacCHBA 10 331aHHBIM MPaBHIIaM,
MOWCK DJIEMEHTa B JBYMEPHOM MacCHBE, BEIYHCIICHHE MaKCUMyMa (MHHIMYMa) M CYMMBI
3JIEMEHTOB IByMEPHOTO MacCHBa, IIEPECTAaHOBKA CTPOK M CTOJIONOB IBYMEPHOTO MAaCCHBA.
Pa3paboTka mporpaMm IIs peIeHns] MPOCTHIX 3aad aHAIN3a JaHHBIX (OYMCTKA JaHHBIX,
KIIACCH(DMKAIYS, AaHATN3 OTKJIOHSHUH)

2
62 | MaccuBbl U IOCJIE0BATEILHOCTH YUCEIT. (13 31) JIP 1-JIP 9; P 21 — [P 22
63 CopTupoBKa 0JJHOMEpHOTO MaccuBa. [IpocTeie MeTOIBI 2 JIP 1 JIP 9; TIP 21 — TP 22
COPTHUPOBKH. (I13 32)
64 JIByMepHbIE MacCUBBI (MaTpPHUILIbI). AJITOPUTMBI 00pabOTKU 2 JIP 1 JIP 9; TP 21 — ITP 22
JBYMEPHBIX MacCHBOB (I13 33)
Tema 4.6. DjieMeHTHI TEOPUM AJITOPUTMOB ) 2

Copep:xkanne: @opmanuzamys MOHATHS anropuT™a. Mammaa TrloprHra Kak YHUBEpCalbHast
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Mozens BeraucieHni. Tesuc Yépua—Trropunara. Mammna [Tocta. HopmanbHsie anropudmel
MapkoBa. AIrOpUTMUYECKH Hepa3pelIuMble 3aJaul. 3ajada ocranoBa. HeBo3MOXKHOCTh
aBTOMATHYECKOH oTiaaky nmporpamMM. OIeHKa CI0KHOCTH BEYHCICHHH. Bpemst paboTs 1
00BEM UCIIONB3yEeMOi TAMSITH, X 3aBUCHMOCTB OT pa3Mepa UCXOMHBIX NJaHHbBIX. OneHka
ACHMIITOTHIECKOH CIIOKHOCTH allTOPUTMOB. AJITOPUTMBI TIOTHHOMHAIBHOH CIIOKHOCTH.
ITepebopHble anroput™sl. [IpuMeps! pa3anyHbIX aITOPUTMOB PELICHUS OJHOM 3a/1a4H, KOTOPBIE
HMEIOT Pa3IUYHYIO CIOXKHOCTh

65 (DOpMaJ'II/I?)aI_[I/IH IOHATHA aJIrOpUTMaA. Mammnaa TBIOpI/IHFa Kak
YHUBCPCAJIbHASA MOACIIb BBIYHCIICHHI.

(CP6)

JIP 1 -JIP 9; TIP 21 — ITP 22

66 O1LEeHKa CII0KHOCTHU BEIUCIeHUN. OIeHKa aCUMITTOTUYECKOH
CJIO’KHOCTH QJITOPUTMOB.

2
(113 34)

JIP 1 —JIP 9; TIP 21 — ITP 22

Tema 4.7. AIropuT™MBI M CTPYKTYPBI JaHHBIX

Conep:xanue: ITonck NPOCTHIX YHCEI B 33JAHHOM JMaNa30HE ¢ MOMOLIBIO AITOPUTMA «PELIETO
Oparochena». MHOropaspsiaHbIe IeTble YHcia, 3a0a4d JUIMHHOHN apudmernku. CioBapu
(acconMaTUBHBIC MACCHUBBI, OTOOpaskeHHs). XA -Ta0aunbl. [locTtpoeHne andaBUTHO-4aCTOTHOTO
CIIOBAps JUIS 331aHHOTO TEKCTa. AHAJIM3 TEKCTa HAa €CTECTBEHHOM s3bIKe. Brinenenne
MIOCJIeIOBATEIFHOCTEH 110 IabiIoHy. PerynsapHeie BopakeHust. YacToTHBIH aHanmu3. CTekw.
AHanu3 npaBMIIBHOCTH CKOOOYHOTO BRIpXeHNUs. BrrancieHne apu(hMeTHIecKoro BEIPaKeHHs,
3allMCaHHOTO B NOCTUKCHOH opme. Ouepenu. Vicronb3oBaHue 0YeperH Al BpEMEHHOTO
XpaHeHUs! TaHHEIX. CBsI3HBIE CIHCKH. Peann3anus cTeka 1 o4epey ¢ MOMOIIBIO CBI3HBIX
CIIMCKOB. ANTOpUTMBI Ha rpadax. ITocTpoeHre MUHEMAILHOTO OCTOBHOT'O I€PEBa B3BELICHHOTO
CBSI3BHOTO HEOPHUEHTUPOBAHHOTO rpada. O0xox rpada B riryouny. O6xox rpada B MIUPHHY.
KonnuecTBo pasmu4HbIX MyTeH MEXIy BEpIIMHAMI OPUEHTUPOBAHHOTO ALIMKIMYECKOro rpada.
Anroputm [leiikerpbl. Anroputm @noiina—Y opmamia. Jepesss. Peannszanus nepesa ¢
MIOMOIIBIO CCBUIOUHBIX CTPYKTYp. J[BoMuHbIe (OMHapHEIE) AepeBbs. [locTpoeHne nepesa s
3a/JaHHOTO apU(METHIECKOT0 BEIPaKEHHs. PeKypCHBHbIE alnropuT™Mbl 00X0za JepeBa.
Hcnonb3oBaHKe CTeKa M ouepenn 11t 00xoa AepeBa. JAMHaMHUUecKoe MPOrpaMMHUPOBaHUE Kak
METO/I PELICHUS 3a/1a4 C COXPaHEHHEM IIPOMEXYTOUHBIX PE3y/IbTaToOB. 3aauH, peliaeMble ¢
MOMOUIBIO TMHAMUYECKOTO IIPOTPaMMUPOBAHHS: BEIMUCICHHE PEKYPCUBHBIX (DyHKIMHA, MOACUET
KOJINYEeCTBa BapHAHTOB, 33/1a41 ONTHMH3AIIHA

14

12

67 [Tourck MPOCTHIX YUCEIN B 33JAaHHOM JUANA30HE C TOMOIIBIO
anroputma "pemiero Jparochena'.

2
(I13 35)

JIP 1 - JIP 9; TIP 21 — ITP 22

68 | MHoropa3psIHbIe Leble Yucia, 3a1a4u IITMHHON apu(MeTUKH.

2
(113 36)

JIP 1 - JIP 9; TIP 21 — ITP 22

69 CrnoBapu. Xoam-tabmuipsl. [Toctpoenue angaBUTHO-4aCTOTHOTO
cIoBapsi IS 3aJJaHHOTO TEKCTA.

2
(113 37)

JIP 1 —-JIP 9; TIP 21 — ITP 22

70 | Crexu. AHanM3 MPaBUIBHOCTH CKOOOYHOTO BBIPAKEHUSI.

2
(113 38)

JIP 1 —JIP 9; TTP 21 — ITP 22

71 Ouepenu. Mcnonb3oBaHne o4epeu A1 BPEMEHHOTO XPaHEHUs
JAHHBIX.

2
(113 39)

JIP 1 —JIP 9; TIP 21 — ITP 22

72 | Anroputmel Ha rpadax. [lepeBss.

2

JIP 1 - JIP 9; TIP 21 — ITP 22
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(I13 40)

MHAMHYECKOE IIPOrpaMMHUPOBAHNE KaK METOJI PEIICHUS 3a74a4 C 2
73 | A POTpaMMHp als a 2 JIP 1 — JIP 9; TP 21 — TP 22
COXpaHEHUEM ITPOMEKYTOUHBIX Pe3yIbTaTOB (T3 23)
Tema 4.8. OcCHOBBI 00bEKTHO-OPHMEHTHPOBAHHOTO
NMPOrpaMMHUPOBAHNS
Copnep:xanme: [ToHsiTne 06 00bEKTHO-OPUEHTHPOBAHHOM IPOrpaMMupoBaHui. OOBEKTHI U
kiaccel. CBo#icTBa 1 MeTOIbI 00beKTOB. OOBEKTHO-OpUEHTHPOBAHHEIH aHaH3. Pa3paboTka
MIPOTPaMM Ha OCHOBE 00BEKTHO-OPHEHTHPOBAHHOTO Moaxoaa. MHKancynanus, HacaeJ0BaHHe, 10 4 2 4 -
nommmop M. Cpenpl ObicTpolt pa3paboTku mporpamm. [IpoektipoBanue HHTEpdetica
noJib30Bartens. Mcroasp30BaHue TOTOBBIX YIIpaBJIAEMBIX 3JICMEHTOB TSI IOCTPOCHUS
nHTepdeiica. O630p S3BIKOB IPOrpaMMHUPOBaHuL. [IoHATHE 0 MapagurMax MporpaMMHPOBAHNS.
I/ISyquHe BTOPOTO SA3bIKa IPOrpaMMHUPOBAHUA
[TousiTue 06 00BEKTHO-OPUEHTUPOBAHHOM IIPOIPAMMUPOBAHHH. 2
74 P P porp p 2 JP1-JIP 9; IIP 21 - IIP 22
OOBEKTHI U KJIACCHI. (T3 24)
Cpenpl ObICTpOI pa3paboTKu porpamm. IIpoektupoBanue 2
75 | —PC/bl DBICTPOH pasp porp P P 2 JIP 1 -JIP 9; TIP 21 — TP 22
nHTepdeiica mob30BaTers. (I13 41)
O0630p s36IKOB NporpaMMmupoBanus. [ToHsTHE 0 mapagurmMax 2
76 p porp P pal 2 JIP 1 -JIP 9; TIP 21 — TP 22
[IPOrpaMMHUPOBAHUSL. (T3 25)
2
77 | Koncynpranus 2
e (K 5)
78 | Koncynbranus 2 2
(K 6)
ITpomexyTouHas aTTectanus B popme: sx3amena 18 JIP 1 —-JIP 9; ITP 1 — IIP 22
HUTOTI'O 3A 2 CEMECTP 92 30 50 6 6
HUTOI'O IO NPEIMETY 174 50 82 12 12

VP — ypok; I13 — npaktrueckue 3austus; K — koncynsranun; CP — camocTosTenbHast paboTta
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5. YCJIOBUSI PEAJIM3AIIAU ATAIITUPOBAHHOM PABOYEM ITPOI'PAMMBI

5.1. B xomremke MperycMOTPEHO MaTepHalbHO-TEXHUYECKOe O0OpYyIOBaHUE OOILIEro
nosib3oBanus (st oOyuatomuxes ¢ HOJ[A)

— KnaBuatypa ¢ 60ap1IMMH KHOIIKAMH

— HudopmanmoHHbIe CEHCOPHBIE KHOCKHT

— Pomnep koMnbroTepHBINA
5.2. AOIl CIIO npemycMOTpeHO coOMOAeHHE TPeOOBaHUM K JOCTYITHOCTH 3JaHHH |
COOPYKEHH KoJule/a U 0€30IacHOr0 B HUX HAaXO0XJACHUS, B TOM YHCIIE:
— ObecrieueHne JOCTYIHOCTH MpPUJIETalolIed TEpPUTOPHH, BXOJIHBIX TMyTeH, MyTei
nepeMenieH sl BHYTPH 3/1aHUs U 00y4aroIInuXCs;
—  Hanwnyme cnennanbHBIX MECT B ayAUTOPHUSX Ul 00YHAIOIIUXCS C OrPaHHYCHHBIMU
BO3MOXHOCTSIMH 3/I0POBbSI 1 MHBAJIUJIOB;
—  Hanwnume 000py10BaHHBIX CAHUTAPHO-TUTUEHUYECKUX TIOMEILEHHUH [Tl 00Y4aroIuxcs
C OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI I HHBAINIOB;
— Hanuuue cuctembl cUrHANMM3aIMU U OMOBEIIEHUS ISl 00YYalOIIUXCsl ¢ OrPaHUYECHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsI 1 HHBAJIU/IOB.

TpebGoBanusi K AOCTYIMHOCTH 3/1aHUM, COOPYXKEHHH M 0€30IacHOr0 B HUX HAXOXKIACHUS
pealn30BaHbl B KOJUIEIKE CIEAYIOLUM 00pa3oM:
- YCTaHOBJIEHBI CIENMAIbHBIE KHONKM BBI30BAa IEPCOHAJNA, MOCPEIACTBOM KOTOPBIX JIHIA C
HApyIICHHEM OIOPHO-JBUTATEIFHOTO ammapara MOTYT TIpM HEOOXOOUMOCTH, JHOO B
OKCTPEHHBIX CITydasX BBI3BATH MEPCOHAI ISl TIOMOIIIH.
- B caHWTapHO-TUTMEHWYECKUX IOMEIICHHAX, IpEeIHA3HAUYEHHBIX [UIS  WHBAINIOB,
NEPEeBUTAIONINXCA C TOMOUIIBIO  KPECEN-KOJSICOK, BCIOMOTaTelIbHBIX CPEIACTB WU
MPUCTIOCOOJICHUI, YCTaHOBJICHBI IOPYYHH, IITAHTH, IEPKATEIH JIsI KOCTHUICH.
- YCcTaHOBIIEHB! TAKTUIIbHBIC HANPABISAIOIINE M YKa3aTelld, BHYTPEHHUE M YJIUYHbIE MaHyChl B
KOpHUOpax, MOMEUICHUX U Ha BXOJaX.
- YcTaHOBIIEHA NTOXKapHO-OXpaHHAsl CUTHAIN3ALHUS.
- Jlna nepenBwxkenus oOywatommxcs ¢ HOJIA ucnonb3yroTcsi mMoabEMHBIE YCTPOMCTBA H
o0opy0oBaHUE: JIECTHUYHBIM TyCEHWYHBIM moabeMHUK VimecRoby T09, kpecno-komsicka,
komsicka-Tpancdopmep CaterWil GTS3.
5.3. TpeGoBanusi K MaTepHAJIbHO-TEXHHYECKOMY oO0ecleYeHHI0 aJanTHPOBAHHOM
o0pa3zoBarenbHOM nNporpammsbl o0y4yaromuxcsa ¢ HOJA
Opranunsanus padodero mecra:

* pabouee/yueOHOE MECTO OOYYAOIIErocs CO3/AeTCS WHIAMBUAYAIBHO C YYETOM €ro 0coObIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH, a TAK)KE COMYTCTBYIOLINX HEMPOCEHCOPHBIX HapyLIeHUH
* YBEJIMYCHUE pa3MepOB paboUeil 30HBI HA OJHO MECTO, C YIETOM IMOIhE3/1a U Pa3BOpPOTa Kpeciia-
KOJISICKA
* YBEJIMYCHUE IMUPUHBI IPOX0J1a MEXKIY PSAAAMHU CTOJIOB
* IIpH OpPTaHU3aIMH y4eOHOTO MECTa YYHTHIBAIOTCS BO3MOXKHOCTH W OCOOCHHOCTH MOTOPHKH,
BOCTIPHUSATHSA, BHUMAHUS, TaMATH 00y4aroerocs
* Ul MHBAJIUAO0B-KOJSICOYHUKOB NPEAyCMaTpPHBAIOTCA MecTa B IEPBOM DAy, Omrpkailiiue ot
BXOJIa B IOMEIIIEHUE.
* ycTaHOBKa (MepeMelneHune) yueOHoi JOCKH B 30HE IOCTYITHOCTH MHBAJIKA HA KOJISICKE
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* ayAUTOpUS JOJDKHA OBITH 000pYJOBaHA CTOJIAMHU, PETYIUPYEMBIMU 110 POCTY OOyUarOIIMXCs, a
TaKXKe CHEHHATM3HUPOBAHHBIMU  KPECIAMU-CTOJIAMH €  HMHIUBUAYAJbHBIMH  CpEICTBAMH
(duKcanyu, peANnMCaHHBIMUA B METUIIUTHCKUX PEKOMEHIAINAX
* OCHAIICHUE AyIUTOPHH MEPCOHATIBHBIMH KOMIBIOTEPAMH, TEXHHUECKUMH MTPUCIOCOOICHUIMU
(crieranpHasi KJIABUATYpa, Ppa3UYHbIE KOHTAKTOPBI, 3aMEHSIOLINE MBI, JHKOHCTHUKH,
TpeKOOJIbl, FOJOBHAs KOMIIBIOTEPHAs MBbIIb, BEIHOCHBIE KHOIIKU Pa3HbIX LIBETOB M JHAMETPOB,
CEHCOPHBIE IUIAHIIETHI U T.1.)
* IEpCOHAIbHBIM KOMIIBIOTEP JOJDKEH OBbITh OCHAILEH BUPTYalbHOH SKpPaHHOW KJIaBUATYpOil,
KOMMYHHKAIIMOHHBIMHU KaHaJaMHU, IPOrPaAMMHBIMU MPOyKTaMU
* JUIS KpEIUICHHs TEeTPaZel M KHUT Ha CTOJIE 00YYaroLIerocs MOKHO Pa3MECTUTh CIICIHalIbHbIC
MarHuThl ¥ KHOIIKM, HAKJIOHHBIE JIOCKH JUISI TUChbMa

TexHuuyeckue H NPOrpaMMHbIe CPeACTBAa 001Ero U CreNnaJbLHOro0 HA3HAYEeHU S
* B Ka4eCTBE MPOCTHIX TEXHUYECKUX CPENICTB, CIYXKAIIMUX JUIA OOJEeTrdeHus mpolecca MUChbMa,
MOYKHO HCHOJb30BaTh YBEJIUYEHHBbIE B pa3Mepax pPy4YKH U CIELUANbHbIE HAKIAJKU K HHUM,
HO3BOJISIOIINE yIepXKHUBAaTh PYUYKY M MaHUILYJIMPOBaTh €0 C MHUHUMAJIbHBIMU YCHJIMSIMH, a
TaKXe YTSKEJICHHBIMU (C JIOMOJHUTENIBHBIM TPYy30M) py4YKaMH, CHMKAIOIIMMHU IPOSBICHUS
TpeMopa IpH MUCbMe
* CrenuanbHas KJIaBUATypa: KJIaBHATypa ¢ OOJBIIMMHU KHONKAMH M Pa3JeNSIONIeH KIaBHIIN
HAKJIAJKOM W/WIKM CHeNHMaIM3HpOBAHHAs KJIaBHAaTypa C MHHUMAIbHBIM YCHIIMEM IS
NO3UIIMOHUPOBAHUS M BBO/IA M/MIIM CEHCOpPHAsI KJIaBUATypa
* BUpPTYaJIbHAS KpaHHAasl KJIaBUATYpa
* FOJIOBHAs! KOMITBIOTEPHAs MbIIIb
* HO’KHAsi KOMITBIOTEPHAs MbIIIb
* BBIHOCHBIE KOMITBIOTEPHBIE KHOIIKH
* KOMIIBIOTEPHBIN JHPKOWCTHK MM KOMIIBIOTEPHBIN poJuiep
* CCHCOPHBIH IUIAHIIET
* KOMIIBIOTEpHAs MBIIIb C MPUKYChIBATEIEM
al-Tpekep
5.4. TpeGoBanuss K  Yy4uyeOHO-MeTOAMYECKOMY  oO0eCleYeHHI0)  AJANTHPOBAHHOM
o0pa3oBaTe/ibHOI MporpamMmel AJs odyqarommuxcsa ¢ HOJA
Yuebnuvie u unghopmayuonnvie pecypcoi
* y4eOHHUKH B 3JIEKTPOHHOM U I€YaTHOM BapHaHTe
* yueOHble MOCOOMs, MaTepuanbl JUIsl CaMOCTOATENbHOM padoThl B meyaTHOM (opme Wi B
(dopMe MEKTPOHHOTO JOKYMEHTA * IPOrpaMMbl BUPTYaIbHbIX J1a00PaTOPHBIX paboT
* CHCTEMa TIOJJICP’KKH y4eOHOTO Tpoliecca 00pa30BaTeIbHONW OpraHu3aiy, (yHKIIMOHHPYOIIast
Ha MporpamMMHoi 00pa3oBaTenbHON muaTdopme
* JJIGKTPOHHBIE 00pa30BaTEILHBIE PECYPCHI
* MyJBTUMEIUITHBIE PECYPCHI
* CepBHC BUACOKOH(PEpeHIINI
* IPOrpaMMHOE 0OecrieueHue sk TEKCTOBOM, TOJIOCOBOM 1 BUIEOCBSI3U
* IEPUOANYECKHE U3JaHNS B DJIEKTPOHHOM M [I€YaTHOM BapUaHTE
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