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HHOACHUTEJIBHASA 3AIITMCKA

[Tporpamma 1o uH(OpPMaTHKE HA YPOBHE OCHOBHOI'O 00OLIEro 00pa3oBaHUs COCTABJIECHA Ha
OCHOBE TpeOOBaHUII K pe3yiabTaTaM OCBOECHUS OCHOBHOH 00pa3oBaTelbHON IpOrpamMmbl
OCHOBHOTO 001mero obpaszoBanus, npeacraBieHHbix B @I'OC 00O, a Taxxke ¢enepanbHOU
pabodeii mporpaMMbl BOCTIHTAHUS.

[Tporpamma o uHdopmaTike Aa&T NpeACcTaBICHUE O LEesIX, O0IIel CTpaTerul o0y4eHus,
BOCIIUTaHUsI W Pa3BUTUS OOYHAIOLIMXCS CpeICTBAaMM HH(POPMATUKH HAa 0a30BOM YpPOBHE,
yCTaHaBIMBaeT  oOs3aTeNbHOE  NPEAMETHOE  COJepXKaHWe,  IpPEeIyCMaTpUBaeT  €ro
CTPYKTYpUPOBAHHE I10 pa3jeiaM U TeMaM.

[Iporpamma 1o wuH(pOpMATHKE OINpeneNseT KOJMYECTBEHHbIE M KayeCTBEHHBIC
XapaKTepUCTUKH y4yeOHOro MaTepuajga JUlsl KaXAOro roja M3y4eHUs, B TOM YHCIE IS
COJIEPKATEJIBHOTO  HAMOJIHEHUs] PA3HOTO BUAA KOHTpoJd (IIPOMEXKYTOUHOM aTTecTaluu
00y4aroImuxcs, BCEPOCCUHUCKUX MPOBEPOUHBIX pabOT, TOCYJapCTBEHHON UTOTOBOM aTTECTAINH).

[Iporpamma 1o MHGOpPMATUKE SBISETCS OCHOBOHM IS COCTABJICHUSI aBTOPCKUX y4EOHBIX
IIpOrpamMM, TEMaTHUYECKOT0 IJIAHUPOBAHUS KypCca yUUTEIEM.

LlenssmMu n3ydeHus: nHGOPMATUKH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS SIBISIOTCS:

(dopMHpOBaHHE OCHOB MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HaykKM HMH(OPMATHKH, JOCTH)KEHUSM HAydyHO-TEXHHYECKOro Iporpecca u
0O0IIECTBEHHOH MPaKTUKH, 3a CYET Pa3BUTHS MIPEICTABICHUNH 00 HHPOPMALIUU KaK O BayKHeHIIeM
CTPAaTETHYECKOM pecypce pas3BHTHs JMYHOCTH, TOCYAApCTBa, OOIIECTBA, MOHMMAaHUS POJIU
MH(POPMAIIMOHHBIX MPOIECCOB, HH(POPMAIMOHHBIX PECYPCOB M HH(POPMAIIMOHHBIX TEXHOJIOTHH B
ycaoBUAX 1H(PoBOil TpaHchopMalMu MHOTHX cep )KU3HU COBPEMEHHOI'0 O0ILECTBa;

o0ecrieyeHne yCIOBHiA, CIOCOOCTBYIONINX Pa3BUTHIO aITOPUTMHYECKOTO MBIIUICHHUS KaK
HE00XO0AUMOT0 yCIOBUS MPOGECCHOHATILHON EATEIbHOCTH B COBPEMEHHOM MH(OPMALMOHHOM
o01IecTBe, MPENoararllero CrocoOHOCTh O0ydarolerocs pa3ouBaTh CIOKHBIE 3a7aydl Ha
Ooyee TPOCTBIE TMOJ3a7ayl, CPaBHUBATh HOBBIC 3a/Ja4d C 33Ja4aMH, PEMIEHHBIMH paHee,
OTIPEIeNIATH IIATrH IS IOCTHKEHHS PE3yNIbTaTa U TaK Jlayee;

dopMHpoBaHHE M pPa3BUTHE KOMIIETCHIMH OOydarolIuMxcs B 00JACTH HCIIOJIb30BAaHUS
MH(POPMAIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOIHH, B TOM YMCII€ 3HaHUM, YMEHUH U HAaBBIKOB
paboTel ¢ mH(pOpMAIHEn, MPOrpaMMHPOBAHUS, KOMMYHUKAIlMM B COBPEMEHHBIX IHU(PPOBBIX
cpenax B yCIOBUSIX oOecrieueHusi HHPOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH 00y4aroIerocs;

BOCIIUTAaHHE OTBETCTBEHHOTO M W30HMPATEIHHOTO OTHOIIEHHWS K WHPOPMALUU C yIETOM
IPABOBBIX M OSTHYECKUX aCHEKTOB €€ paclpoCTpaHEHHs, CTPEMJIEHUS K MPOAOIKEHHIO
o0Opa3oBaHus B 00JIACTH MH(DOPMAIIMOHHBIX TEXHOJOTMH M CO3MIATEIbHON JAEATENbHOCTH C
MPUMEHEHHEM CPEeICTB HHPOPMAIMOHHBIX TEXHOIOTHH.

HNudopmaTruka B OCHOBHOM 00I1IeM 00pa30BaHUN OTPAXKALT:

CYIIHOCTh WH(GOPMATHKH KaK HAyYHOW IMCUUIUIMHBI, H3y4arollell 3aKOHOMEPHOCTH
NPOTeKaHUs W BO3MOXKHOCTH aBTOMAaTH3allMd WH(GOPMAIMOHHBIX MPOIECCOB B PA3TUYHBIX
cUCTeMax;

OCHOBHBIE 00JIaCTU MPUMEHEHHUS WH(POPMATUKH, TPEeXae BCEro HHPOPMAIMOHHBIE
TEXHOJIOTHH, YIIPABICHUE U COLIMATIBHYIO cepy;

MEXIUCIUTUTMHAPHBIN XapakTep HHOOPMATHKH U HH(OPMAIIMOHHOHN 1ESTETbHOCTH.

N3yuenne wHQOPMAaTHKM OKa3bIBa€T CYIIECTBEHHOE BIMSHUE Ha (OPMHPOBAHUE
MHUPOBO33PEHHUST 00YUJaAIOMIETOCs, €r0 KU3HCHHYIO TO3HIINIO, 3aKJIAJIbIBACT OCHOBBI TTOHUMAHUS
MPUHIUIOB (YHKIIMOHUPOBAHUS ¥ HWCIOJIB30BAHUS HWH(POPMAIMOHHBIX TEXHOJOTHH Kak
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HEOO0XOAUMOT0 HMHCTPYMEHTa MPAKTUYECKH JII0OOW IEeATENbHOCTH M OJHOrO W3 Haubojee
3HAYMMBbIX TEXHOJIOTMYECKHX JOCTHKEHUH COBPEMEHHOM HIMBMIM3alMU. MHOTHE MpeIMETHBIC
3HAHUS U CIIOCOOBI JESATEIBHOCTH, OCBOCHHBIE O0YYAIOIIUMHUCA NPU M3YYEHUU HH(OPMATHUKH,
HaxoA4T IPUMEHEHHE KaK B paMKax oOpa30BaTebHOrO Ipolecca NpU H3YYEHHM JpPYTux
IPEIMETHBIX 001acTeil, TaK U B HMHBIX >KU3HEHHBIX CUTYallUsX, CTAHOBATCS 3HAYMMBIMU IS
dbopMHpOBaHMSA  KAauyeCTB JIMYHOCTH, TO €CTh OpPUEHTHPOBAaHBl Ha  (HOpMUpPOBaHHE
METaIpeIMETHBIX U JINYHOCTHBIX Pe3yJIbTaTOB O0YUCHUSI.

OcHoBHble 3amaun  ydeOHoro mnpeamera «Wudpopmaruka» — chopMmMHpoBaTh Yy
00y4aroIuXCs:

IIOHUMaHWE MPHUHLUIIOB YCTPOHCTBA M (YHKLUHOHUPOBAHUS OOBEKTOB LHU(POBOTO
OKpY’K€HMsI, NPEACTaBICHUs 00 HCTOPUM M TEHJIEHIMSX pa3BUTUS WHPOPMATUKMU Iepuoja
U poBoii TpaHCHOPMALIUK COBPEMEHHOTO O0IIIECTBA;

3HAHUS, YMCHHUS U HABBIKU IPaMOTHOM ITOCTAHOBKH 3a/1a4, BO3HUKAIOIINX B MPAKTHYECKON
JESTeNbHOCTH, JJIS UX PELICHUs C TOMOIIBI0 HH(OPMAIMOHHBIX TEXHOJIOTUH, YMEHUS U HAaBBIKU
(bopMann30BaHHOTO OIMCAHUS OCTABJICHHBIX 33/ay;

0a30Bble 3HaAHU 00 UHPOPMALMOHHOM MOJCITUPOBAHUHU, B TOM YHCIIE O MAaTEMATHIECKOM
MO/JICTTHIPOBAHHH;

3HAaHUE OCHOBHBIX AJITOPUTMHUYECKHX CTPYKTYP M yMEHHE NPUMEHSTb 3TH 3HAHMS I
MIOCTPOEHMSI AITOPUTMOB PEIICHUS 3a/1a4 [10 UX MaTeMAaTUYECKUM MOJEIISAM;

YMEHUSI U HABBIKH COCTaBJICHHS INPOCTBIX MPOTPaMM IO TOCTPOCHHOMY alTOpUTMY Ha
OJTHOM M3 SI3BIKOB IIPOTPAMMHUPOBAHHSI BEICOKOTO YPOBHS;

YMEHUS M HaBbIKM A(PQPEKTUBHOIO HCIOJIb30BAHUSA OCHOBHBIX THUIIOB IPHUKJIAIHBIX
nporpamMm (TPHIIOKEHH) 001ero Ha3HaueHUs! 1 MHPOPMALMOHHBIX CUCTEM ISl PELCHUS C UX
MOMOIIIBI0 MPAKTUYECKUX 3a/ad, BJaJeHHE 0a30BBIMH HOpMamMH HWH(GOPMAIIMOHHON 3THUKU H
rpaBa, OCHOBaMH HH(GOPMAIIMOHHON 0€30TM1aCHOCTH;

yYMEHHE TPaMOTHO MHTEpPIIPETUPOBATh PE3YNbTaThl PEIIEHUs NPaKTUYEeCKUX 3a7ad C
MOMOIIbI0  MH(GOPMAIIMOHHBIX  TEXHOJIOTHH, MNPUMEHATh IOJyYeHHBIE Ppe3ylbTaThl B
MIPAKTHYECKON IEATEIBLHOCTH.

Ilenn m 3amaum u3ydyeHUs: MHPOPMATUKH Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUS
OIPEJNIeNIAI0T CTPYKTYPY OCHOBHOTO COJEp)KaHMs Y4eOHOro mpeaMeTa B BHJE CIEIYHOIIUX
YeThIPEX TEMATHUYECKUX Pa3/esioB:

11 poBasi rPaMOTHOCTH;

TEOPETUYECKHE OCHOBBI HH()OPMATHKH;

QITOPUTMBI U TIPOTPAMMHUPOBAHHE;

UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha n3yuenue mHpopmaruku Ha 6a3oBoM ypoBHe orBoauTcsi 102 waca: B 7 kmacce — 34
qaca (1 gac B Henmenro), B 8 kiacce — 34 gaca (1 gac B Heneno), B 9 kimacce — 34 gaca (1 gac B
HEJICITIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

HudpoBasi rpaMOTHOCTH

Komnbrorep — yHuBepcajibHoe YCTPOMCTBO 00PpadOTKHU JAHHBIX

Kommprorep — yHUBEpCalbHOE BBIYMCIUTENBHOE YCTPOWCTBO, paboTaromee 10
nporpaMMe. THIIBI KOMIBIOTEPOB: INEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE KOMIIBIOTEPHI,
CYNEpKOMIIbIOTEPHl. MOOUIIbHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa M MX HasHaueHue. [Ipoueccop. OneparuBHas u
JOJITOBPEMEHHASI MaMsITh. Y CTPOMCTBA BBOAA U BbIBOAA. CEHCOPHBIN BBOJ, TaTYMKU MOOUIIBHBIX
YCTPOKCTB, CpeACTBa OMOMETPUIECKON ayTeHTH(PHUKAIINH.

Hcropus pa3BUTHA KOMIBIOTEPOB U IporpamMmHoro obecnedyeHus. llokonenus
KOMIIBIOTEPOB. COBpEMEHHBIE TEHICHLIUU PA3BUTHS KOMIIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[TapanienbHble BEIYUCICHUSL.

[lepconanbubiii kommbioTep. [Iporeccop M ero xapakTepucTUKH (TakToOBas YacToTa,
paspsaaHocTh). OnepatuBHas naMAThk. JloiroBpeMeHHas namsTh. Y CTpoicTBa BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpaTUBHAs MaMATh KOMIIbIOTEpa, >KECTKUI W TBEPAOTEIbHBIN
JIMCK, TTIOCTOSTHHAS TTAMATh CMapT(OHA) U CKOPOCTH JIOCTYIIA ISl PA3JIMYHBIX BHJIOB HOCUTEIICH.

TexHuka 6€30MacHOCTH U IpaBUIa pabOThl HA KOMITBIOTEpE.

IIporpammsl u 1aHHBIE

[TporpamMHoe oOecrneueHue KommbtoTepa. IIpukinaaHoe mnporpamMMmHoe oOecreueHHe.
CucremHoe nporpammHoe obecneueHue. Cucrembl nporpamMMmupoBanus. lIpaBoBas oxpana
mporpaMM W JaHHBIX. becmiatHble W ycloBHO-OecruiaTHeie mporpamMMmbl. CBoOomHOE
IporpaMMHOe oOecrieueHue.

@aiinsl n nanku (karanoru). [IpuHuMObel noctpoeHus (aiinoBeix cucreM. IlonHoe nms
¢daiina (manku). Ilyte k ¢aiiny (manke). Pabota ¢ daiimamum W karamoramu CpencTBaMHu
OTIEpaI[MOHHOM CHUCTEMBI: CO3/laHue, KOMMPOBaHUE, TEpEMEIEHUE, IEPEUMEHOBAHNE U y/laJIeHHE
¢aitnoB u namnok (kataioroB). Tumbsl ¢aitnoB. CpoiicTBa ¢aitioB. XapakTepHble pa3mepsl
¢bailoB pa3IMYHBIX THUIIOB (CTpaHMLIA TEKCTA, HJIEKTPOHHAsI KHUTa, GoTorpadus, 3anmch MecHHU,
BUJICOKJIUI, TOJIHOMETPAXXHbIH (GuiIbM). ApXxuBauusg JaHHBIX. Vcrnonb3oBaHue mporpamm-
apxuBaTopoB. MDaiinoBbiil MeHekep. [lonck daiinoB cpeacTBamMu onepalioOHHONW CUCTEMBI.

KomnproTepHble BUPYCHI U Apyrue BPEAOHOCHBIE MporpaMMsbl. IIporpammel s 3amuTsl
OT BUPYCOB.

KomnblorepHsblie cetn

OO0benuHenue KommbioTepoB B ceTb. Cerb HMHTepHer. Beb-cTpanmia, BeO-caiiT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cuctemsl. Ilouck unpopmanuu mo
KIIIOYEBBIM CJIOBaM U IO H300paxeHnto. JloCTOBepHOCTh HH(pOpMAIMK, TOIYYEHHOW W3
NHTepHrera.

CoBpeMeHHbIE CEpBUCH UHTEPHET-KOMMYHUKAIHI.

CereBoil 3THKeT, 0a30Bble HOPMBbI MH(POPMAIMOHHON OSTUKM U MpaBa Hpu padoTe B
Nurepuere. Ctparerun 0ezonacHoro noseaeHus B UnTepHere.

Teopernueckne 0ocHOBbI HHPOPMATHKHU

HNudpopmanus u uHpopMannoOHHbIE NPOLECCHI

Nudopmariysg — 01HO U3 OCHOBHBIX MOHATHIA COBPEMEHHOM HayKH.



Nudopmarmss Kak CBEICHHUS, MpPEIHA3HAUEHHbIE JUIi BOCIPHATUS UEIOBEKOM, U
uHpopManus Kak JaHHbIE, KOTOPbIe MOTYT ObITh 00pab0TaHbl AaBTOMAaTH3UPOBAHHOMN CUCTEMOIA.

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTD ONMMCaHMs HENPEPHIBHBIX 0OBEKTOB U MPOLIECCOB C
IIOMOIIBIO JUCKPETHBIX JAHHBIX.

WNudopmanroHHbIe MPOIECCH — MPOLIECCHI, CBA3aHHbIE C XpPaHEHUEM, TPeoOpa3oBaHUEM U
nepeaadyen JaHHbIX.

IIpencraBienne uagopmanumn

CumBon. Andasur. Momuocts andasuta. Pa3HooOpasue s3bIKOB U an(aBUTOB.
EcrectBennbie u (opmanbHble S3bIKH. AJ(AaBUT TEKCTOB HA PYCCKOM s3bIKe. J[BOMUHBII
anaBut. KonnyecTBo BCEBO3MOXKHBIX CJIOB (KOAOBBIX KOMOMHaIMIT) GUKCUPOBAHHOM JUIMHBI B
nBonyHoM aindasure. [IpeoOpazoBanue ioboro anpaButa K JBouyHoMmy. KommdecTBo
Pa3IUYHBIX CIOB (DUKCHPOBAHHOMW JUIMHBI B alaBUTE ONPeAeIEHHON MOIIIHOCTH.

KonupoBanue CUMBOJOB OJHOrO andaBUTa C IOMOMIBIO KOJOBBIX CJIOB B JIPYrOM
anaBuTe, KOAOBAs TabJINLA, IEKOTUPOBAHHE.

JIBonunsblii kox. IlpencraBieHue NaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B JABOMYHOM
anaure.

NnpopmannonHslii 00bEM JaHHBIX. BUT — MuUHHUMajnbHas €QUHMLA KOJIMYECTBA
uHboOpMalUU — ABOMYHBIA pa3psi. EnuHunbl usmepenus MHGOPMAIMOHHOTO 00bEMa JaHHBIX.
burt, OaiitT, kunoOaiiT, MeradaiT, ruradair.

CkopocTb nepenauu JaHHbIX. EAMHULIBI CKOPOCTH NIepejaun JaHHBIX.

KoaupoBanue tekcroB. PaBHomepHbIii kon. HepaBHomephbiii kon. Komuposka ASCII.
Bocemuburasie koguposku. [lonstue o kogupokax UNICODE. JlekonupoBanue cooOIIeHNH ¢
HCIOJIb30BAHUEM PAaBHOMEPHOT'O U HEpaBHOMEPHOTro koja. MHpopmannoHHbli 00bEM TeKCTa.

Hckaxxenue nHpopmanuy npu rnepeaaye.

OO6miee mnpencraBieHUE O IUPPOBOM MPEICTABICHUM ayJUOBH3YaJbHBIX W JIPYIHX
HENPEPBIBHBIX JTAHHBIX.

KomupoBanue mBera. L[BeroBeie Mmoxmenn. Mogens RGB. I'myOumHa koampoBaHWHSL.
[TamaTpa.

PactpoBoe u  BekropHOe  mpexacraBieHue — u3oOpakeHuil.  Ilukcens.  OueHka
MH(POPMALIMOHHOTO 00bEMa IrpauUeCKUX TaHHBIX I PACTPOBOIO U300paKEHHMS.

Koauposanue 3Byka. PazpsagHocts 1 yactora 3anucu. KonnuecTBo kaHaIoB 3amucu.

OneHka KOJIMYECTBEHHBIX MapaMeTpPOB, CBS3aHHBIX C MPEJCTaBICHUEM U XpaHEHHEM
3BYKOBBIX (haiisioB.

HNupopmanoHHbIE TEXHOJIOTHHU

TekcToBBIC JOKYMEHTBI

TekcToBble TOKYMEHTHI U UX CTPYKTYpPHBIE 3JEMEHTHI (CTpaHula, ab3al, cTpoka, CJIOBO,
CHUMBOII).

TekcToBBIi Mpoleccop — MHCTPYMEHT CO3[aHMs, PElIaKTUPOBaHUS U (hopMaTHpOBAHUS
TekcToB. IIpaBuna HaGopa Tekcra. PemaktupoBanue Tekcta. CBoiicTBa cuMmBOJOB. Lpudrt.
Tunsl mwpudToB (pyOneHsle, ¢ 3aceykaMd, MOHOWIUPUHHBIE). [lodyXuUpHOE U KypCUBHOE
Hayeptanue. CBoiicTBa a03aleB: TpaHUIlbl, a03alHBIM OTCTYN, WHTEpBaJ, BbIpAaBHUBAHUE.
[TapameTtpsl cTpanuibl. CtuiaeBoe GopMaTUpOBaHHE.

CrpykTypupoBaHue HH(GOpPMAIMKU C TMOMOIIbIO CHHCKOB M Tabiull. MHOroypoBHEBBIE
cnucku. Jlob6aBneHue Tadnuil B TEKCTOBBIE JOKYMEHTHI.



BeraBka n3o0pakeHUil B TEKCTOBBIE JOKYMEHTHI. OOTekaHHe H300paXEHUH TEKCTOM.
BxittoueHne B TEKCTOBBIN JOKYMEHT Auarpamm, (Gpopmyi, HyMepaiy CTPaHUL, KOJOHTHTYJIOB,
CCBUIOK U JJPYTUX 3JIEMEHTOB.

ITpoBepka nmpaBonucanusi. PacctaHoBka nepeHocos. ['oocoBoil BBoa Tekcta. Onruyeckoe
pacno3HaBanue tekcra. KomnbroTepHslii nepeBoa. Mcnosb3oBanue cepBucoB MHTepHera miist
00pabOTKHU TEKCTA.

KoMmnblorepuas rpaguka

3HaKOMCTBO ¢ rpaduyecKuMU peaakTopamMu. PactpoBble pucyHku. Mcmonb3oBaHue
rpaduUecKux MPUMUTHBOB.

Onepanuu pegakTHpOBaHUS TpadUyecKuX OOBEKTOB, B TOM 4YHCIE LHUPPOBBIX
dbotorpaduii: W3MEHEHHE pa3Mepa, OOpe3Ka, IMOBOPOT, OTPaKEHHE, padoTa ¢ 00JACTIMHU
(BBLIEIIEHNE, KOMPOBAHHE, 3aJIMBKA LIBETOM), KOPPEKLIMS LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMH CpPEICTBAMU
TEKCTOBOTO TMpoIleccopa WU JAPYrux mnporpamm (mpuiiokeHuit). JloOaBrneHue BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyJbTHMe U HbIE PE3eHTALIUH

[ToaroroBka MynbTUMEIUUHBIX Npe3eHTanuil. Cnaia. JlobaBnenne Ha ciaiig TekcTa U
n300pakeHunil. PaboTa ¢ HECKOJILKUMH CIIaii1aMHu.

JlobaBiieHne Ha Cllaii]l ayAMOBU3YAJIbHBIX JTAHHBIX. AHUMAIHS. | UIepCChUIKH.

8 KJIACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

Cucrembl cUnCcIeHHS

Hemo3unmonHble W TO3WIIMOHHBIC CHCTEMBI cuuciieHus. Amndasut. OcHOBaHUE.
Pa3zeépuyras ¢opma 3amucu umcia. [lepeBoa B JIECATUYHYIO CHCTEMY YHCEN, 3allUCAaHHBIX B
JIPYTUX CHCTEMaX CUMCIICHHUS.

PumMckas cuctema cuncieHus.

JBonunasi cucrema cuucieHus. IlepeBox menbix uucen B mpegenax ot 0 mo 1024 B
JBOMYHYIO CHUCTEMYy CYHCIeHus. BocbMmepuuHas cuctema cuucieHus. l[lepeBon umcen wu3
BOCBMEPUYHON CHCTEMBI B IBOMYHYIO U JIECATUYHYIO CUCTeMBI U 0OpaTHO. [llecTHaanarepuyuHas
cucrema cumcieHus. IlepeBoj dYWcen W3 MIECTHAMNATEPUYHOW CHUCTEMBI B JBOWYHYIO,
BOCBMEPHUYHYIO U JICCSITHYHYIO CHCTEMbI H 00paTHO.

ApudmeTrnueckue orneparu B JBOUYHON CUCTEME CUHCIICHUSI.

DJieMeHThI MaTeMATHYECKOii JTOTHKHU

Jlornueckue BbICKa3biBaHMs. Jlormdeckue 3HAUYEHUS BBICKA3bIBAHUN. DJIEMEHTapHbIE U
COCTaBHbIE BBICKa3biBaHUA. Jlornueckue omepanuu: <«u» (KOHBIOHKIHS, JIOTHYECKOE
YMHOXXEHHE), «WIH» (IU3BIOHKINS, JOTUYECKOE CIIOKEHHUE), «HEe» (JIOTHUEeCKOe OTPHIAHHE).
[TpuopuTter noruveckux oneparuii. OnpeaesneHue ICTHHHOCTH COCTABHOT'O BBICKA3bIBAHUS, €CIIN
W3BECTHHI 3HAYCHUS] ICTHHHOCTH BXOJSIIUX B HETO AJIEMEHTAPHBIX BhICKa3bIBaHUi. Jlornueckue
BeIpakeHUs. [IpaBuna 3amucu Jorumueckux BbIpaxeHHil. [locTpoeHue TaOMUI[ WCTUHHOCTH
JIOTUIECKUX BBIPAKECHUH.

Jloruveckuie 3JIeMEeHThI. 3HAKOMCTBO C JIOTHYECKHMH OCHOBaMH KOMITBIOTEpa.

AJITOPUTMBI H IPOrPAMMHPOBAHHUE

HMcnoTHUTEIN H AITOPUTMbI. AJITOPUTMHYECKHE KOHCTPYKIIUH



[lonsitue anropurma. VcronmHUTENH aarOpuTMOB. AJTOPUTM KaK IUIAH YIPABICHUS
HCIIOJTHUTEIIEM.

CaoiictBa anroputma. CrnocoObl 3amucu aiaropurma (CIOBECHBIM, B BUIE OJOK-CXEMBI,
IporpaMma).

AnropurMmuueckue KOHCTpyKuuu. KoHcTpykuus «cienoBanue». JIMHEHHBIM alropuTM.
OrpaHu4eHHOCTb JIMHEHHBIX aJITOPUTMOB: HEBO3MOYKHOCTb IIPEILYCMOTPETH 3aBUCHUMOCTh
IIOCJIEI0BATEIbHOCTH BBINOJIHAEMbIX JIEMCTBUN OT UCXO/JHBIX IaHHBIX.

KoHcTpykiusi «BeTBIIeHUE»: MOJIHAS M HemoyiHas ¢GopMbl. BeIoTHEHNE U HEBBINOIHEHNE
ycli0BUs (MICTUHHOCTD U JIOKHOCTB BbICKa3bIBaHUs). [IpocThie U cOcTaBHbIE YCIOBUS.

KoHcTpykusl «IOBTOpPEHUS»: LHUKIBI C 3aJaHHBIM YHUCJIOM IOBTOPEHHM, C YCIOBHEM
BBIIIOJIHEHM S, C IEPEMEHHOM LIUKJIA.

PaszpaboTka a1 (popManbHOTO WCIONHUTEINS aNrOpUTMa, MPUBOJSIIETO K TpedyeMoMy
pe3yabTaTy NpU KOHKPETHBIX MCXOJHBIX TaHHBIX. Pa3paboTka HECIOXHBIX AITOPUTMOB C
WCIIOJIb30BAaHUEM IIMKJIOB W BETBJICHWN JUIS YyIpaBieHHs (OPMAIBHBIMH HCIIOJIHUTEISIMH,
TakuMu Kak PoOort, Yepemamika, YepTéxHUK. BpImonHeHHe aaropuTMOB BpPYYHYIO U Ha
KoMmrbioTepe. CHHTaKCHYECKHUE U JIOTHYeCKue omuOKu. OTKa3bl.

SI3bIK MpOorpaMMMupOBaHUsI

Azpik  mporpammupoBanust  (Python, C++, Ilackans, Java, C#, UlkonbHbII
AnropurMmuyeckuil S3bIk).

Cucrema nporpaMMUpPOBAHUS: PEJAKTOP TEKCTa POrPaMM, TPAHCIIATOP, OTJIATUHK.

[lepemenHas: tum, ums, 3HaueHue. Llenble, BEIIECTBEHHbIE U CUMBOJIbBHBIE NIEPEMEHHBIE.

Oneparop npucBauBaHus. ApU(METUUYECKHE BBIPAKEHUS U MOPAJOK HMX BBIYUCICHHS.
Onepanuu ¢ HeabIMU YUCIaMU: LIEJIOYUCIIEHHOE JIEJIEHUE, OCTAaTOK OT JICIEHUSI.

Bersnenus. CoctaBHble yclIOBUS (3allUCh JOTMYECKUX BBIPAXKEHUI Ha M3y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxneHne MUHUMyMa U MakCUMyMa M3 JIBYX, TPEX U YETHIPEX YHCE.
Pemennie kBagpaTHOTO ypaBHEHHUs, UMEIOUIETO BEILIECTBEHHBIE KOPHH.

Juanorosas oTiaaka MporpaMM: MOIIaroBO€ BHIIIOJIHEHHUE, MPOCMOTP 3HAYEHUMN BEJIUYUH,
OTJIaI0YHBIN BBIBOJI, BBIOOpP TOYKH OCTAHOBA.

[Mukn ¢ ycnoBuem. Anroput™m EBkinaa ans HaxoxaeHUs HanOOJIbIIEro OOLIEro AeTUTeNs
JIBYX HaTypaJibHBIX uyHces. Pa30ueHue 3amicu HaTypalbHOTO YHUClia B MO3UIIMOHHOM CHUCTEME C
OCHOBaHUEM, MEHBIITUM WK paBHBIM 10, Ha OTAEIBHBIC ITU(PHIL.

[Muksn ¢ nepeMeHHOM. AITOPUTMBI IPOBEPKHU AEIMMOCTH OJHOIO LIEI0r0 YUCa Ha APYroe,
IIPOBEPKU HATYpaJIbHOTO YNCIIa HAa IPOCTOTY.

OOpaboTka  CHUMBONBHBIX  JaHHBIX. CHMBONBHBIE  (CTPOKOBBIE)  TIE€PEMEHHBIE.
[TocumBonpHas 00paboTka cTpok. Ilomcdyér yacTOThl TNOSIBIEHUS CHMBOJA B CTPOKE.
Berpoennbie pyHkunu 11 00paboTKU CTPOK.

AHaJn3 aJropuTMOB

OmnpezneneHne BO3MOXKHBIX pe3yabTaToOB paOOThl alropuTMa MpPH JAaHHOM MHOXECTBE
BXOJHBIX JaHHBIX, OMPEEICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX, TPUBOJAININX K JTaHHOMY
pe3yJnbTary.

9 KJIACC
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I'moGaneHast cerb Murtepuer. IP-agpeca y3moB. CereBoe XpaHEHHE JaHHBIX. MeTObI
WHIMBUYAIILHOTO U KOJUIEKTUBHOTO pa3MelleHuss HOBo uHpopmanuu B MaTepHere. bonbmue
JaHHbIe (HHTEPHET-IaHHbIE, B YACTHOCTH JIaHHBIE COIIMATILHBIX CETEH).

[Tonsitrie 06 MHMDOPMAIMOHHON 0€30MaCHOCTH. YTPO3bl HHMOPMAIMOHHON 0€30MacHOCTH
npu pabore B TI00ANBHON CETH M METOAbl MPOTHUBOACHCTBHS HM. IlpaBmia OGe3omacHoOU
ayreHTuukanuu. 3amuTta JuyHOM wuHpopmanuu B HHTepHere. be3zomacHble cTpareruu
noBeneHus B Unrepuere. [lpenynpexienue BoBI€YEHHS] B JIECTPYKTUBHBIE U KPUMHHAIBHBIC
(bopMBbI ceTeBOM aKTUBHOCTH (KHOEpOYIITUHT, (GUILUHT U IpyTUue GOPMBI).

PaGora B MuH(pOPMAITMOHHOM NIPOCTPAHCTBE

Buner nestenbHoctH B MHTepHeTe, MHTEPHET-CEPBUCHI: KOMMYHHUKALMOHHBIE CEPBUCHI
(moutoBast ciy0a, BHUACO-KOH(EPEHI-CBS3b U JPYIHE), CHPABOYHBIC CIYXOBI (KapThl,
pacrucaHus ¥ Ipyrue), MOMCKOBbIE CIYXKObI, CTyKObl OOHOBJIEHHUSI IPOTPAMMHOTO 00eCTICUeHUS
u japyrue ciayxObl. CepBHCHl TOCYAapCTBEHHBIX yciyr. OOnauHble XpaHWIUINA JAHHBIX.
CpenctBa coBMECTHOU pa3pabOTKu JOKYMEHTOB (oHIaiH-oduchl). [Iporpammuoe obecnieueHue
Kak BeO-CepBUC: OHJIAMHOBBIE TEKCTOBBIE U TpaUUecKHe PeaakTOpbl, Cpelbl pa3paboTKu
IIpOrpamm.

Teopernueckue ocCHOBbI HHPOPMATHKHU

MopennpoBanue Kak MeTO/l O3HAHUS

Monenb. 3amaun, peraemble ¢ IOMOIIbIO MojaenupoBaHusa. Knaccudukanuu monenei.
Marepuanbibie (HaTypHble) W HHQOpPMAIMOHHBIE Mojenu. HempepbiBHbIE M AMCKPETHBIC
Mozenu. Wmurtanumonuele Moxenu. UWrpoBeie Mozenu. OneHka aJeKBaTHOCTU —MOJENU
MOJIETUPYEMOMY OOBEKTY U LEJIIM MOJIEITUPOBAHUS.

Tab6muunsie Monenu. Tabiuia Kak MpencTaBIeHHE OTHOIICHUS.

ba3bl nannpix. OT60p B TAaOIHUIE CTPOK, YIOBIETBOPSIOUINX 33 JAHHOMY YCJIOBHIO.

I'pa¢. Bepumna, pedpo, myts. OpreHTUpOBaHHbIE U HEOPUEHTHPOBaHHbIE rpadbl. JJnuHa
(Bec) peOpa. Becomas marpumna rpada. [JnmuHa mytu Mexnay BepmuHamu rpada. Ilowck
ONTUMaJIbHOTO NyTH B rpade. HavanpHas BepiinHa (MCTOYHHMK) U KOHEYHAs BepIIMHA (CTOK) B
OpPHEHTUPOBAaHHOM rpade. BbruncieHne koiauuecTBa MyTell B HANpPABICHHOM AaIMKINYECKOM
rpade.

Hepeo. Kopens, Bepmmna (y3en), iuct, pedpo (mayra) nepeBa. Bricota nepesa.
[Tonnepeso. [Ipumeps! ncnonb3oBaHus epeBbeB. [lepebop BapHaHTOB ¢ MOMOIIBIO JIEpEBa.

[TonsiTue mMareMaTH4eCKOW MOJAENU. 3ajaud, pellaeMble C IMOMOIIBI0 MAaTeMaTH4YECKOIo
(KOMITBIOTEPHOTr0) MoAearpoBaHus. OTIHYMe MaTeMaTHYeCKOW MOJAETN OT HAaTYpHOW MOJENH U
OT CJIOBECHOT'O (JINTEPAaTYypHOI'0) OMMCAaHUS OOBEKTA.

Ortanbl  KOMIIBIOTEPHOIO  MOJIEJIMPOBAHUS:  [OCTAHOBKA  33/Jayd, IMOCTPOEHHE
MaTeMaTHYeCcKOM  MOJeNM, TMporpaMMHas  pealu3alusi, TEeCTUPOBaHUE, IMPOBEACHUE
KOMIIBIOTEPHOT'0 SKCIIEPUMEHTA, aHAIIU3 €r0 pe3yabTaToOB, YTOUHEHUE MOJIEIH.

AJTOpUTMBI M NPOrpaMMHpPOBaHME

Pa3paboTka aJiropuTMoB M IPpOrpamMm

Pa3Ouenue 3amaun Ha mnoazazaun. CocTaBleHME alrOPUTMOB M IpOrpaMM C
UCTOJIb30BAHUEM BETBICHHMH, IIMKJIOB M BCIIOMOTATENbHBIX AJITOPUTMOB JUIsl YIpPaBJICHUS
ucrnoiHuTeneM PoOOT miM ApyruMH HCTIOJHUTENSIMH, TakUMH Kak Yepenamika, UepTExHUK U
JPYTUMH.

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBlieHHE W OTJaJKa
IpOrpamMM, PeaTn3yIOUIMX TUIIOBbIE alTOPUTMBI 00PaOOTKH OJTHOMEPHBIX YHCIOBBIX MAacCHBOB,
Ha OJHOM W3 s3bIKOB TporpammupoBanust (Python, C++, Ilackanbs, Java, C#, IlIkonbHbIii

8



AnroputMuueckuil  SI3bIK): 3allOJIHEHWE 4YMCIOBOIO MAacCUBA CIIy4allHBIMM YHCJIAMH, B
COOTBETCTBUH € (POPMYIION WM MyTEM BBOJAA YHCEIN, HAXOXKACHUE CYMMBI 3JIEMEHTOB MacCUBa,
JUHEHHBIH TIOMCK 3aJlaHHOTO 3HA4YEHMsT B MacCuBe, IOJACYET DJIEMEHTOB MAacCHBa,
YIOBJICTBOPSIIOIIMX 33JaHHOMY YCJIOBUIO, HAaXOXXIEHHE MHUHHMMAJIbHOIO (MaKCHMAaJbHOIO)
aneMeHTa maccuBa. COpTUPOBKAa MacCUBa.

OOpaGoTka IOTOKAa  JaHHBIX:  BBIYMCICHME  KOJMYECTBA, CYMMBI,  CpEIHEro
apu(pMeTHYECKOro, MUHUMAaJIBHOTO u MaKCHMAaJIbHOTO 3HAYEHUs JJIEMEHTOB
II0CJIEI0BATEIBHOCTH, YAOBIETBOPSAIOIINX 3a/JaHHOMY YCIIOBHIO.

YnpasJiienue

Vnpasnenue. Curnan. OOparHas cBs3b. [losiyueHue curHaioB OT LU(POBBIX AATYMKOB
(kacaHus1, pacCTOSTHUSI, CBETA, 3ByKa U Apyroro). IIpumeps! ncnoap30BaHus IpUHIUIIA 0OpaTHOM
CBSI3M B CUCTEMax YIPABJIEHHS TEXHUYECKMMM YCTPONCTBAMHU C IIOMOIIBIO JAaTYMKOB, B TOM
4lClie B POOOTOTEXHUKE.

[Ipumepbl  pOOOTM3HMPOBAHHBIX  CUCTEM  (CHCTEMa  YINpaBJIEHUS JBWKEHHEM B
TPaHCIIOPTHOM CHUCTEME, CBapO4yHas JIMHUSA AaBTO3aBOJA, ABTOMATU3UPOBAHHOE YIIPaBICHUE
OTOIUICHHEM JIOMa, aBTOHOMHAs CHUCTEMa YIPaBJIEHMsI TPAHCHOPTHBIM CPEICTBOM U JApYyrue
CHCTEMBI).

HNudopMmanoHHbIe TEXHOJOTHHI

DJIeKTPOHHBbIE TAOJIUIIbI

[TorsiTrie 00 AMEKTPOHHBIX TabMUIaX. THUIBI JAHHBIX B SYCHKAX AJICKTPOHHOW TaOIHUIIBI.
PenaktupoBanue u gopmarupoBanue Tadaui. BerpoeHHble QyHKIUM IS TOMCKAa MaKCHUMyMa,
MUHHMYMa, CyMMBbl MU cpeaHero apudmernueckoro. CoOpTUpOBKAa JaHHBIX B BbIIEIEHHOM
nuanazoHe. IlocTpoeHue guarpamMm  (rHMcTorpaMma, Kpyropas —JuarpamMma, TOUY€YHas
nuarpamma). Beibop tuna nuarpaMmel.

[IpeoOpazoBanue Ghopmyn mpu KonupoBaHuU. OTHOCUTENbHAS, A0COIOTHAS U CMEIIaHHas
azpecanusi.

VYciioBHBIE BBIUMCIIEHUS B 3JEKTPOHHBIX Tabnuax. CyMMHpPOBaHUE U MOACUYET 3HAUEHUH,
OTBEUAIOUINX 3aJaHHOMY YycioBUlO0. OOpaboTka OonbIIMX HaOOpOB JaHHBIX. YucCIEHHOE
MOJIETUPOBAHUE B 3JIEKTPOHHBIX TAOIUIAX.

NudopmannoHHbIe TEXHOJIOTHH B COBPEMEHHOM 001eCTBe

Ponp MH(QOPMAIIMOHHBIX TEXHOJOTUN B PAa3BUTUM AKOHOMHMKH MHpa, CTPaHbl, PErHOHA.
OTKpBbITEIE 00pa30BaTENbHbIE PECYPCHI.

[Ipodeccun, cBszanHble ¢ WHGOPMATUKONH M HHG(OPMALMOHHBIMU TEXHOJIOTUSIMH: BeO-
Iu3aiiHep, MPorpaMMHUCT, pa3pabOTYNK MOOUIIBHBIX NMPHIIOKEHHH, TECTUPOBLIUK, apXUTEKTOP
IIPOrpaMMHOT0 0OecreueH s, CeUaINCT 0 aHAJTU3Y JAHHBIX, CHCTEMHBIN aAMUHHUCTPATOP.
INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMPOI'PAMMBbI mo
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Nzydyenrne mHGOpPMATHKKA Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsSI HAMpPABICHO Ha
JOCTUXCHHUC O6yanOIHHMHC${ JIMYHOCTHBIX, MECTAPECAMCTHBIX W MNPEIMETHBIX PE3YIbTATOB
OCBOCHHUS COJIEPKAHUS y4eOHOTO MTpeIMeTa.

JIMUHOCTHBIE PE3YJbTATDBI

JIM9HOCTHBIE pe3yNbTaThl WMEIOT HAMpPaBICHHOCTh HA pEIICHHE 3a/ad BOCHUTAHWS,
Pa3BUTHSI U COITUATN3AIIIH 00YUYAIOIIMXCS CPEICTBAMH YIEOHOTO MpeIMETa.

B pesynprare usydeHuss mHGOpPMATHKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS Yy
oOyuatoierocsi 0yayT chopMUPOBAHBI CIEAYIONTUE TNYHOCTHBIC PE3yabTaThl B HACTH:



1) naTpHOTHYECKOr0 BOCIUTAHMS:

[IEHHOCTHOE OTHOUICHHE K OTEUECTBEHHOMY KYJIbTYpHOMY, UCTOPHUUYECKOMY M HAYYHOMY
HaclleInt0, IOHUMaHKe 3HaueHHs] HHPOPMATUKU KaK HayKd B JKU3HU COBPEMEHHOI'O OOILEeCTBa,
BJIaJIEHHE JOCTOBEPHOM MH(pOpMaLueil 0 NepeaoBbIX MUPOBBIX U OTEUYECTBEHHBIX JTOCTUKEHUAX
B oOmacTi MHMOPMATHKH U MH(POPMALMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O HU(POBOI TpaHCHOPMALIUU COBPEMEHHOTO O0IIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

OpHEHTAIUs] Ha MOpAJbHbIE IEHHOCTH M HOPMBI B CHTYallUSX HPABCTBEHHOTO BBHIOODA,
TOTOBHOCTH OIICHHMBATh CBOE MOBEJEHHE M MOCTYIKH, a TAaKXKe IMOBEACHUE U TOCTYIKU APYTUX
JOACH C TO3MIUH HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM OCO3HAHUS MOCIEICTBHMA
IIOCTYIIKOB, AKTUBHOE HENPUATHE aCOLUANIBHBIX IIOCTYIIKOB, B TOM uncie B HTepHere;

3) rpaskaaHCKOro BOCIUTAHHUS:

NPECTaBICHUE O CONMHUAIBHBIX HOPMax W MpaBWJIaX MEXKIMYHOCTHBIX OTHOIIECHUH B
KOJJICKTHBE, B TOM YHCIIE B COIMAJIBHBIX COOOINECTBAaX, COOMIOACHNE NPAaBUII OE30MacCHOCTH, B
TOM 4YMCJI€ HAaBBIKOB 0OE30IIaCHOIO MOBEAEHUS B UHTEPHET-Cpeie, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOHM [1€ATEIbHOCTH IPH BHIIOJIHEHUU Y4eOHBIX, MO3HABATENBHBIX 3a/a4, CO3/IaHUU
Y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIMOHHMAHHMIO W B3aUMOIIOMOIIM B IPOIECCE ITOH
y4eOHOH AeATeNbHOCTH, TOTOBHOCTH OIICHWBATh CBOE MOBEIEHUE M MIOCTYIIKM CBOMX TOBAPHIIECH
C MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUM OCTYIIKOB;

4) meHHOCTel HAYYHOT 0 O3HAHMSI:

c¢(hOopMUPOBAHHOCTH MHPOBO33PEHYECKUX MPEACTaBICHUI 00 uHpopmanuu,
MHPOPMAIIMOHHBIX TpOLEeccax W HH(OPMAIMOHHBIX  TEXHOJOTHAX, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U OOILECTBEHHOMN MPAKTUKU M COCTABIISIOIUX 0a30BYIO
OCHOBY 715l TOHUMAaHUS CYILIHOCTH HAYYHOM KapTUHBI MUDA;

WHTEpEeC K OOYYEeHHIO W TO3HAHUIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa3oBaHHI0, OCOZHAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS OOYYECHHUS B TaIbHEUIIIEM;

OBJIa/ICHUE OCHOBHBIMHM HaBBIKAMU HCCIIEJOBATEIbCKON JESITEIbHOCTH, YCTaHOBKA Ha
OCMBICJIICHHE OTIbITa, HAOJIOACHUH, IIOCTYIIKOB M CTPEMJICHHE COBEPIIECHCTBOBATh ITYTH
JOCTHIKEHUS] MHAMBUTyaTIbHOTO U KOJIJIEKTUBHOTO OJ1aromnoyyus;

cOPMHPOBAHHOCTh ~ MH(MOPMALMOHHOM  KYJIbTYpbl, B TOM  YHCJIE€  HaBBIKOB
CaMOCTOSITENIbHON pabOThI ¢ Yy4EeOHBIMH TEKCTaMH, CIIPABOYHON JINTEPATYpOH, pa3HOOOpa3HBIMU
cpeacTBaMu MH()OPMAIMOHHBIX TEXHOJOTHWH, a TaKXKe YMEHHsI CaMOCTOSITEIBHO OIPEIeINsiTh
eI CBOEro OOYYeHHWs, CTaBUTh W (popMynupoBaTh s ceOs HOBBIE 3amaud B y4yeéOe H
MIO3HABATEIbHOM JIeATENPHOCTH, Ppa3BUBAaTh MOTHUBBI M MHTEPEChl CBOEH MO3HaBaTENbHOU
JeATeNbHOCTH;

5) ¢popMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH XH3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 3JI0pOBBI 00pa3 *U3HU, B TOM YHCIE M 3a CYET OCBOCHHUS M COOJIIOJCHHS TpeOOBaHMH
6e30macHoi SKCIUTyaTalluu CPeICTB MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy 10BOT0 BOCIIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3Y4YEeHMIO npodeccuil U Tpynaa B chepax mpodhecCuoHaIbHOM
NeSITeIbHOCTH, CBSI3aHHBIX C HH(OPMATHKOW, MPOrpaMMHpPOBAHHMEM U HH(OPMAIMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHXEHMUAX HAayKH MH()OPMATHKH M HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOP W TOCTPOCHUE WHAMBHIYAIBHON TPAaeKTOpUU O0Opa3oBaHUS U
KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOILECTBEHHBIX HHTEPECOB U OTPEOHOCTEIH;
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7) IKOJIOTHYECKOT0 BOCTIHTAHMSI:

0CO3HAHME II00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM U MyTel UX peleHus, B TOM
qucie ¢ y4€TOM BO3MOXKHOCTEH MH()OPMAIIMOHHBIX 1 KOMMYHHMKAIIMOHHBIX TEXHOJIOTHIA;

8) amanTanmmm oOy4awIIerocsi K M3MEHSIOIMMMCS YCJIOBHSM COLNUAIBHOH W
NPUPOJAHOM Cpelbl:

OCBOCHHME OOYYarOIMMUCS COLMAIBHOTO OIbITA, OCHOBHBIX COLMAIBHBIX pOJIEH,
COOTBETCTBYIOLIMX BEAyLIeH JeATeNbHOCTH BO3pacTa, HOPM M MpaBWl OOLIECTBEHHOTO
MOBeICHUS, (OPM COLMATHHON KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEJMETHBIE PE3YJbTATBI

MertamnpenMeTHble pe3yibTaThl OCBOCHHS MPOTPaMMBI 1O HH(POPMATUKE OTPAKAIOT
OBJIAJICHHE YHUBEPCaIbHBIMHU yueOHBIMU JNEHUCTBUIMHU — [I03HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMHU.

Ilo3HaBaTe/IbHbIe YHUBePCAJbHbIE YUeOHbIe 1eiicCTBUS

Ba3oBble joruueckue AeiicTBUs:

YMCHHUEC OHNpCACIATh IMOHATHA, CO3aBaTb O606HI€HI/I$I, YCTaHaBJIMBAaTbL AaHAJIOT'UH,
KJIacCCU(UIUPOBATh, CAMOCTOSTENIBHO BBIOMPATh OCHOBAHUS M KPUTEPUU IS KilaccU(UKaIUHU,
yCTaHaBJIMBaTh MPUYMHHO-CIIEJCTBEHHBIE CBS3M, CTPOMTH JIOTMUYECKHE PaCCYXICHMs, IenaThb
YMO3aKJIH0O4EHUs (MHAYKTUBHBIE, IEAYKTUBHBIC U [10 aHAJIOTUH) U BBIBOJBI;

YMCHHUEC CO3aBaTh, IPUMCHATh U HpGO6p3.30BI>IBaTI) 3HAaKH 1 CHMMBOJIbI, MOACIN U CXEMbI
AJId pCUICHU A y‘I€6HI)IX U IIO3HaBaTCJIbHbBIX 3aJ1a4,

CaMOCTOSITENIbHO BBIOMpaTh CIOCO0 pelleHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAapUaHTOB pEIICHUs, BBIOMpaTh Haubosee MOAXOMAMMN C y4E€TOM CaMOCTOSATENBHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3zoBble nccienoBarebcKue 1eicTBUSA:

(bopMynHpOBaTh BOIPOCH], (PUKCHPYIOLINE Pa3pblB MEXKIY PEaTbHBIM M KeJaTeIbHbIM
COCTOSIHUEM CHUTYyalluHu, 06’I)€KTa, 1 CaMOCTOATCIIBHO YCTAaHABJIMBATbh HCKOMOC U TAHHOC,

OLICHMBAaTh HAa MPUMEHHMOCTb U JOCTOBEPHOCTh HH(POpPMAIMIO, MOIYYEHHYIO B XOJ€
UCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEiIlee pa3BUTHE TPOLECCOB, COOBITUH U MX
MOCJICACTBUA B aHAJIOTUYHBIX UJIKM CXOJHBIX CUTyallUAX, a TAKKC BbIJIBUTATH IMPCAITIOJIOKCHUA 00
HX PA3BUTHUHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Pabora ¢ nndgopmanmeii:

BBISBIIATh J€PUIUT MHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX Ul PELICHUs MOCTABICHHON
3a7a4u;

MPUMCHATH Pa3JIMYHBIC MCETOJAbI, HHCTPYMCHTBHI MW 3alpOCbl IpPHU IIOUCKE U 0T60pe
uHbOpMAllMM WM JaHHBIX W3 HCTOYHHUKOB C YYETOM MpENJIOKEHHOH YdeOHOH 3ajauu H
3aJIaHHBIX KPUTEPUEB;

BBIOMPATh, aHAJIU3UPOBATH, CHUCTEMATHU3UPOBATH W HMHTEPIPETUPOBATH HMH(POPMAIIHIO
Pa3NUYHBIX BUAOB U (OPM MPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIbHYIO (OpMY MpeACTaBiIeHUS HHGOPMAMU U
WUTIOCTPUPOBATH pelIaeMble 3aJjaul HECIOKHBIMU CXeMaMHU, JuarpaMMaMu, WHOW rpadukoil u
UX KOMOMHAIMSIMU;
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OLICHUBATh HAJEKHOCTh MHPOPMALUU TO KPUTEPHSIM, MPEUIOKEHHBIM YUYUTEIEM HWIIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO;
3¢ PEKTUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATh HH(POPMAIIHIO.

KoMMyHUKAaTHBHbIE YHUBepcaJbHbIe YU4eOHbIe /1eiicTBUS

OO0wmenue:

CONOCTABIATH CBOM CYXKACHHUS C CYXKICHUSIMH JpPYIHMX YYaCTHHKOB JHAaJora,
OOHapY>KUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

nyOJMYHO  TPEACTABIATH  PE3YJbTAThl  BBIMOJHEHHOTO  OMbITa  (IKCIIEPUMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

CaMOCTOATENIFHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4ETOM 3a/1ad IPE3CHTAlUU |
0COOCHHOCTEH ayAUTOPHH U B COOTBETCTBHU C HUM COCTABIISITh YCTHBIC U MUCbMEHHBIE TEKCTHI C
HCIIOJIb30BAHHUEM UJJIFOCTPATUBHBIX MAaTCPUAJIOB.

CoBMecTHasl 1eATeJbHOCTb (COTPYAHHYECTBO):

NOHMMATh ¥ HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAMBUAYaJIbHON pabOTHI MpH
peleHn KOHKPETHOW POOIeMbl, B TOM YHCIIE IPU CO3/IaHUH WH(POPMAIIMOHHOTO MPOYKTA;

NPUHUMATH IIe7Tb COBMECTHOW HH()OPMAIMOHHON NesATeNbHOCTH o cOopy, oOpaboTke,
nepenaye, Gpopmanuzanuyu WHPOPMAINY, KOJUIEKTUBHO CTPOUTH JCUCTBHS MO €€ TOCTHIKECHUIO:
pacnpeneNsaTh pojiH, J0rOBaPUBATHCS, 00CYKAATh MPOLIECC U PE3YJIBTAT COBMECTHON paboThI;

BBINIOJIHATH CBOIO 4YacTh paboTel ¢ mH(opManueid wir MHOOPMALMOHHBIM HPOIYKTOM,
JOCTHTasi KAUeCTBEHHOTO pe3yiibTaTa 10 CBOEMY HAIPaBICHUIO U KOOPAMHHUPYS CBOM JEHCTBUS
C JPYTHMH YICHAMU KOMaH]IbI;

OLICHMBATh KAU4€CTBO CBOETO BKJIAJa B OO MH(OPMAMOHHBIA MIPOAYKT 110 KPUTEPHSIM,
CaMOCTOSITEITLHO C(hOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHSI,

CpaBHUBATL PE3YJIbTATBI C HCXO}IHOﬁ 3aﬂgaqeﬁ N BKJIaJA KaXaoro 4Yi€Ha KOMaHIblI B
JOCTH)KEHUE DPE3YNbTaTOB, Pa3lelsiTh cepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K
MIPEJOCTABICHUIO OTYETA Mepe]] TPYIIOH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHblIe AelicTBUS

Camoopranm3anms:

BBISBIISATh B JKU3HEHHBIX M YUEOHBIX CUTYalUsX MpoOJieMbl, TpeOyIoIMe pelieHHus;

OpUEHTUPOBATLCSA B Pa3jIMYHBIX MOAXOAAaX K MPUHATHIO pElIeHUH (MHIMBHUIYyaIbHOE
MPUHATHE PELICHUH, IPUHATHE PEILICHU B TPYIIIe);

CaMOCTOSITENIbHO COCTaBJISATh AJNTOPUTM PpELICHUs 3aJauyd (MJIM €ro 4acTh), BbIOMpaTh
cnoco0 pemeHus YydyeOHOW 3ajaud ¢ Y4€TOM MMEIOLIUXCA PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJlaracMble BApUAHThI PELICHU;

COCTaBJATh IJIaH AeMCTBMM (IJIaH peanu3aldd HaMEYEHHOI'O alrOpUTMa pEeLIeHHS),
KOPPEKTHPOBATh MPEVIOKEHHBIA aJrOPUTM C YYETOM MOTyYSHHUs HOBBIX 3HaHUI 00 M3ydyaeMoM
OOBEKTE;

JieNaTh BBIOOp B YCIOBUSIX NMPOTUBOPEUMBON MH(pOpMAIMU U OpaThb OTBETCTBEHHOCTH 3a
peleHue.

CamokoHTpOJb (peduiekcus):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJIS,, CAMOMOTHBALIMH U pe(IIeKCUH;

JaBaThb OUCHKY CUTyalluu U Mpe€ajiaraTh IjiaH cé HU3MCHCHHA,

YUNUTBHIBaThb KOHTEKCT M MNPEABUAECTb TPYJHOCTH, KOTOpPBIE MOTYT BO3HUKHYTHb IIpU
penieHnH yuyeOHOM 3a1auu, aJalTHPOBATh peIlIeHNE K MEHSIOMIUMCS 00CTOSTEIbCTBAM;
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OOBSCHATh TPUUYUHBI JOCTHKECHHSI (HEJOCTHIKECHHSI) pPe3yJdbTaTOB HH(OPMAIIMOHHOM
NEeSATeNbHOCTH, JaBaTh OICHKY MPHOOPETEHHOMY OIBITY, yYMETh HAXOAWTHh IO3UTUBHOE B
MIPOU3OLIECAIIEH CUTYALIUH;

BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, M3MEHUBIIMXCS
CUTYyallUd, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILIUX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3yJIbTATA LIETH U YCIOBHSM.

OMOIHOHAJbHBIH HHTEJLIEKT:

CTaBHUTH ce0sl HA MECTO JPYTOro 4elloBeKa, IOHUMAaTh MOTHUBBI U HAMEPEHUS IPYTOTO.

IIpunsaTHe ceds1 U APyrux:

0CO3HABaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JIaXKe B YCIOBHUSX OTKPBITOIO
JOCTYyTIa K JII0OBIM 00BEMaM HH(pOpMaIIUH.

INPEAMETHBIE PE3YJIbTATBI

K koH1y 00ydeHus B 7 kjiacce y oO0ydaronierocst 0yayT copMHUpOBaHbI CIEAYIOIINE YMEHUS:

HOSCHATH Ha IPUMEPaxX CMBICI MOHATUH «MHPOpMALIUA», «UH(POPMALIMOHHBIHN IpoOLEcey,
«00paboTka HHPOPMALUNY, «XpaHEHHE HH(OpMALIUNY, «I1epeada HHHOopMaLuny;

KOJMPOBaTh M JIEKOJMPOBATh COOOIIEHHS IO 33JaHHBIM TpPaBUIaM, JEMOHCTPHPOBATH
MOHMMaHWE OCHOBHBIX NPUHIMIIOB KOJUPOBAHWUA HWHPOPMALMHU PA3TUYHONH TNPHPOJIBI
(TexcToBOM, rpaduuecKkoi, ayauo);

CpaBHUBATh JUIMHBI COOOIIEHUM, 3alMCaHHBIX B Pa3IMuYHBIX ajl(daBUTaxX, ONEPUPOBATH
eIMHUIIAMA U3MEPEHUsT HHYOPMAIIHOHHOTO 00hEMa M CKOPOCTH TIepeIadn JaHHBIX;

OLICHMBaThb M CpPAaBHUBATb pa3Mepbl TEKCTOBBIX, IpapHUuUeCKUX, 3BYKOBBIX (HaillioB U
BHJICO(aIIIOB;

NPUBOJIUTH TIPHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHS M Tepeladd HWH(OpPMAIHH,
CpaBHUBATh WX KOJHMYECTBEHHBIC XaPAKTEPUCTUKH;

BBIJICJIATH OCHOBHBIE ATAIlbl B UICTOPUHU U TTOHUMATh TE€HIEHIIMH Pa3BUTHS KOMIIBIOTEPOB U
MIPOTPaMMHOTO 00ECTICUCHHS;

NoJy4aTh H  HCIONB30BaTh HH(MOPMAIMIO O XapaKTePUCTUKAX MEPCOHAIBLHOTO
KOMIIbIOTEpPA M €0 OCHOBHBIX 3JIEMEHTax (IIPOLeccop, ONepaTUBHAS MaMsTh, JOJITOBpPEMEHHAs
namsTh, yCTPOICTBa BBO/Ia-BbIBO/IA);

COOTHOCHTH XapaKTEPHCTHUKU KOMIIBIOTEpA C 3aJadyaMH, PEIIaeMbIMH C €r0 IOMOIIBIO;

OpUEHTUPOBATHCS B UEPAPXUUECKOM CTPYKType (aillioBoil cCUCTEMBI (3alKUChIBATh MOJTHOE
ums (¢aia (kataymora), myTb K ¢aiuly (kaTajgory) mo HMMeEIOLIeMYyCs ONucaHHio (ailioBoi
CTPYKTYPbI HEKOTOPOTr'0 MH()OPMAITMOHHOTO HOCUTETS);

paborath ¢ (HailyIoBOM CHCTEMOW TMEPCOHAIBHOTO KOMITbIOTEpAa C HCIIOIh30BAHUEM
rpapudeckoro  wmHTepdeiica, a  HWMEHHO:  CO3/1aBaTh, KONMUPOBAaTh,  IEpEMEIIaTh,
NIEPEUMEHOBBIBATH, YIAIATh U apXUBUPOBATh (ailsibl M KaTaJlorH, UCIIOJIb30BaTh AHTUBUPYCHYIO
porpammy;

NPEACTaBIATh  PE3yJAbTaThl CBOCH  JCATENBHOCTH B BHAE CTPYKTYPHPOBAHHBIX
WLTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTHMEAHIHBIX TPE3ECHTAIINH;

uckatb uH(popmamuio B MHTepHere (B TOM 4Hcie, IO KIIOUEBBIM CJOBaM, I10
M300pakeHUI0 ), KPUTHUECKH OTHOCUTHCS K HaiIeHHON MH(pOpMalnu, 0CO3HaBast ONacHOCTb IS
JUYHOCTH W OOINECTBa pACIpPOCTPAHEHUS BPENOHOCHOH WHGOpMAMKA, B TOM YHCIE
IKCTPEMHUCTCKOTO H TEPPOPUCTUIECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aIpecoB BeO-PeCcypCoB;
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UCTIONIb30BAaTh COBPEMEHHBIE CEPBHUCHI MHTEPHET-KOMMYHHKAIIHH;

cobmonatb  TpeboBaHMs ~ 0€30mMacHOW  OSKCIUTyaTallid  TEXHHUYECKUX  CPENCTB
MH(QOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COONIONATh CETEBOM ITHUKET, OAa30BbIC
HOPMBI HH(GOPMAIIMOHHOM 3THKH U TpaBa IpH padoTe ¢ MPUIIOKEHUIMH Ha JIFOOBIX yCTPOWCTBAX
u B MlHTepHEeTEe, BEIOMpaTh O€30MacHbIe CTPATETHH MTOBEICHUS B CETH;

OPUMEHATh METOJbI MPOPMIAKTUKYA HETaTUBHOTO BIMSHUS CPEACTB MH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH Ha 3J0POBbE MOIB30BATEIS.

K kxoHny o0y4yenus B 8 kiaacce y oOyuatomerocst OyayT chopMupOBaHbl ClIEIYIOLNE YMEHUS:

HNOSICHATh HAa IMpUMEpax pazIuuus MEXTy M[O3UIHOHHBIMM M HEMO3ULIUOHHBIMU
CHUCTEMaMH CUUCJICHUS;

3anuchiBaTh M CpaBHUBaTh Lenble unciaa oT 0 no 1024 B pa3nuyHBIX MO3UIIMOHHBIX
cucTeMax CuuciieHHs (C OoCHOBaHMAMH 2, 8, 16), BBIOTHATH apu(METHUECKUE ONepanuy HaJ
HUMU;

pPacKpbIBaTh CMBICJI IIOHATHH «BBICKA3bIBAHUEY, «JIOTHYECKAs OIEpaLusi», (IOTHYECKOE
BBIPAXKECHUEY;

3aMChIBaTh JOTMYECKHE BBIPAKEHUS C HCIIOJIIb30BAHUEM JIU3BIOHKIMH, KOHBIOHKIUH
OTpULIAHUS, ONPENENISITh HCTUHHOCTb JIOTUYECKUX BBIPAKEHUHM, €CIM HM3BECTHBl 3HAUCHUS
UCTUHHOCTU BXOJSAILIMX B HEro MEPEeMEHHBIX, CTPOUThH TAOIUIbl UCTUHHOCTH JJIS JIOTMYECKUX
BBIPAKCHUH;

PacKpbIBaTh CMBICH HOHSITHH «UCIOJHUTENbY, «AJITOPUTM», «IpOrpaMMmay, MOHHUMas
Pa3HUILY MEXIY YHOTPEOICHNEM STUX TEPMUHOB B OOBIZICHHOM peuu v B MHPOPMATHUKE;

OIKCBIBATh AITOPUTM PELICHMs 3aa4d pa3jIMYHBIMU CIIOCOOaMH, B TOM 4YHCJIE B BUJE
OJIOK-CXEMBL;

COCTaBJISITh, BBINOJHATH BPYUYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIE AaITOPUTMBI C
WCIIOJIb30BAHUEM BETBJICHUH M LUKJIOB JUIS YIPaBJICHUS MCIOJHUTENSIMHU, TaKUMH Kak Pobor,
UYepenaika, YepTExKHUK;

UCIMOJIb30BaTh KOHCTaHTbl M IEPEMEHHbIE PA3IMYHBIX THUIOB (YMCIOBBIX, JIOTUYECKHUX,
CHUMBOJIbHBIX ), a TAK)KE€ COJEpIKaIlINe UX BBIPaKEHUS, UCIOIb30BaTh ONEPATOP MPUCBAUBAHUS;

HCIIOJIb30BAaTh MPH pa3pabOTKe MPOrpaMM JIOTUYECKUE 3HAYCHHU S, ONIEPALINY U BBIPAKEHUS
C HUMUY;

AQHAJIN3UPOBATH MPENJIOKEHHBIE AITOPUTMBI, B TOM YHCJIE ONPEAEIATD, KAKUE PE3YIbTaTh
BO3MO>KHBI TIPY 33JaHHOM MHO’KECTBE UCXO/HBIX 3HAUCHUM;

co3/aBaTh U OTJAXXMUBATh MIPOrPaMMbI Ha OJIHOM M3 SI3bIKOB nporpammupoBanus (Python,
C++, Ilackanb, Java, C#, llIkonbHbI AnropuTMudeckuil SI3bIK), peanu3yrolue HECIOKHbIE
aJITOPUTMBI OOPa0OTKM YHUCIIOBBIX JAHHBIX C MCIIOJB30BAaHHEM LMKIOB M BETBJICHUH, B TOM
qlclie pean3yIollue TMPOBEPKY JEIMMOCTH OJHOIO IeJIOr0 4YKcia Ha JApYyroe, MPOBEPKY
HaTypaJIbHOTO YKCJIa Ha MIPOCTOTY, BBIJEIEHUS (P U3 HATYPaJIbHOTO YHUCIIA.

K koH1y o0y4eHus B 9 kiacce y o0yvaromerocsi 0yayT copMHUpPOBaHbI CIEAYIOUINE YMEHHUS:
pa30uBaTh 33Jauu Ha I0/33/a4d, COCTABJIATH, BBHIMNOJIHATH BPYUYHYIO U Ha KOMIIBIOTEPE
HECJIOXKHBIE aJTOPUTMBI C KCIOJb30BAaHHMEM BETBJICHMM, ILHMKJIOB M BCIOMOTaTEIbHBIX
QIITOPUTMOB JIJISl YIIPABIICHUS UCTIONHUTENSIMU, TAKUMU Kak Po6ot, Uepenarika, YepTéxHIK;

COCTaBJIATh M OTJQKUBATh MPOrPAaMMBbI, PEAJH3YIOLINe THUIIOBbIE aJTOPUTMBI 00PaOOTKU
YHCIIOBBIX MOCJIEI0BATEIbHOCTEN WM OJTHOMEPHBIX YHCIIOBBIX MAacCUBOB (ITOMCK MaKCUMYMOB,

MUHHUMYMOB, CYMMbI WJIM KOJMYECTBA AJIEMEHTOB C 3aJJaHHBIMU CBOMCTBAMH) Ha OJHOM M3
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s361KOB mporpammupoBanus (Python, C++, [Tackans, Java, C#, lIkonbHBIN AJNTOPUTMUYECKHIA
S3bIK);

PacKpbIBaTh CMBICI MOHITHH «MOJIEIbY», «MOACIUPOBAHUEY, ONPEIALISATh BUJIBI MOJIEIEH,
OLICHUBATh aJIeKBaTHOCTh MOJIETIN MOJEIINPYEMOMY OOBEKTY U LIEISIM MOJCINPOBAHUS;

UCIIOJIb30BaTh Tpadbl U JIEPEBHS I MOJCTUPOBAHUS CUCTEM CETEBOM M HEepapXUUCCKOM
CTPYKTYpBbI, HAXOAUTh KpaT4alIIuii MyTh B rpade;

BbIOUpaTh CHOCO0 MPEACTaBICHHUS JAHHBIX B COOTBETCTBHM C IIOCTAaBJICHHOM 3ajqadeit
(Tabnuipl, cxembl, TpaduKH, TUarpaMMbl) C UCIIOJIB30BAHUEM COOTBETCTBYIOIIUX MTPOrPAMMHBIX
CpeICTB OOPaOOTKH TaHHBIX;

UCIIONIb30BaTh DJICKTPOHHBIC TaONMIBI JUisi OOpaOOTKM, aHanmW3a W BH3yadu3allud
YHCIIOBBIX JAaHHBIX, B TOM YHCII€ C BbIJCIICHHEM JMana3oHa TaOJUIbl U YHNOPSJ0YMBAHUEM
(COpTUPOBKOI1) €T0 3JIEMEHTOB;

co3MaBaTh W TPUMEHSATH B DJJEKTPOHHBIX Ta0Onumax ¢GopMynasl Ui pacuy€ToB ¢
UCIIOJIb30BAHUEM BCTPOCHHBIX apuUpMETHUYeCKUX (QYHKIHA (CyMMHUpPOBaHHME U TMOACYET
3HAYEHUH, OTBEYAIOIIMX  33JaHHOMY YyCIOBHIO, CpeAHee apu(MEeTHYecKoe, IOHCK
MaKCUMaJIbHOTO U MUHUMAJIBHOTO 3HAYCHHs), AOCOJIIOTHOW, OTHOCUTEIIBHOW, CMEIIaHHOMN
ajJipecaluu;

WCIIOJIB30BaTh AJICKTPOHHBIE TAOMUIBI [JII YMCICHHOTO MOJIETUPOBAHHUS B IPOCTHIX
3aJlayax U3 pa3HbIX MPEIMETHBIX 00JacTei;

HCIIOJIb30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHUKAI[MOHHBIC
CEpBHCHI, OOJAYHBIC XPAHWJIUINA JAHHBIX, OHJIAWH-MPOTPaMMBI (TEKCTOBBIC M Tpaduueckue
PEAAKTOPBI, Cpeibl pa3pabOTKH)) B yueOHON U TOBCETHEBHOM NESTEIbHOCTH;

NPUBOJIUTh MNPHUMEPHl HCIONB30BAaHUS T'e€OMH(GOPMAIMOHHBIX CEPBHUCOB, CEPBHCOB
rOCYIapCTBEHHBIX YCIYT, 00pa30BaTeIbHBIX CEpPBUCOB MHTEepHETa B yu4eOHOW M MOBCEIHEBHOMN
JESITENIbHOCTH,

UCIIONIb30BaTh  pA3JIMUHbIE CpPEICTBA 3alUTBl OT BPEJAOHOCHOTO MPOTPAMMHOIO
o0ecrniedeHus, 3aluiaTh NePCOHANbHYIO0 HH(OPMAIIMI0O OT HECAaHKIIMOHUPOBAHHOTO JOCTYMa U
€ro IMOCHEACTBUM (pasriamieHusi, MOJIMEHBbI, YyTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX M COIMATbHO-TICUXOJIOTHYECKUX AaCIEKTOB HCIOJIb30BaHUsA ceTh WHTepHeT
(cereBass aHOHMMHOCTH, ITUGPOBOM clel, ayTEHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTH
BPEIOHOCHOTO KOJa);

pacrio3HaBaTh TOMBITKA M TMPEAYNpexaaTh BOBJICUEHHWE CeOs U OKPYXKAIOIMUX B
JNECTPYKTUBHBIE U KpUMHUHAIbHBIE (JOPMBI CETEBOW aKTUBHOCTH (B TOM YHUCIEe KUOEpOYIUIMHT,
¢bummHr).

15



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KonnyecTBo yacoB
Ne JnexkTpoHHbIe (LU POBbLIE)
HanmeHoBaHue pa3aeoB U TeM MPOrPaMMBbI KonTpoabHbie IpakTu4eckue
n/n Bcero o0pa3oBaTebHbIE pecypebl
padoThbI padoThI
Pa3znen 1. IludpoBasi rpaMoTHOCTH
11 Kommbror HWBEpCaIbH WCTBO 00pabOTKH JaHHBIX 2 Bubmmorexa LIOK
' OMIIIOTEP = YHUBCPE 0 YETPOHCTRO ODPabOTIC A https://m.edsoo.ru/7f41646e
12 o 4 Bbubanoreka [JOK
’ POTPAMMBL H HaHHbIC https://m.edsoo.ru/7f41646e
Bbubanoreka [IOK
13 Kowmbiotepiibie cerit 2 https://m.edsoo.ru/7f41646e
Hroro mo pazaeny 8
Pa3znen 2. Teoperuyeckue ocCHOBbI HHGOPMATHKH
Bbubaunoreka [IOK
21 Mudopmarust 1 ”HPOpMAIIMOHHBIE ITPOLIECCH 2 https://m.edso0.ru/7f41646e
bubnuoreka [JOK
22 Tpencrapaenne unopmam 10 https://m.edsoo.ru/7f41646e
Hroro mo pazaeny 12
Paznen 3. UndopManmnoHHbIe TEXHOIOTHH
31 T 6 1 bubnuoreka [JOK
' CKCTOBLIC JAOKYMCHTEL https://m.edsoo.ru/7f41646e
Bubmorexa LIOK
32 Kowmbiotepras rpaguka 4 ! https://m.edsoo.ru/7f41646e
3.3 MyJbTUMEIMIAHBIC TIPE3CHTALIMN 3 BuGmorexa LIOK
: y A P H https://m.eds00.ru/7f41646e
HUroro o pazneny 13
PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
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https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

8 KIIACC

KosmmuecTBo yacoB
Ne JnekTpoHHbIe (LU POBbIE)
HanmenoBanmue pa3je/10B 4 TeM NPOrpaMMbl KonTpoabnbie IMpakTuyeckue
n/n Bceero o0pa3oBaTebHbIE pecypchl
padoThI padoThl
Pa3znen 1. TeopeTudeckue ocHOBBI HHGPOPMATHKH
Bbubaroreka [IOK
11 Cuerens cneaeHrs 6 ! https://m.edsoo.ru/7f418516
bub OK
12 DJIeMeHThl MaTEeMaTHUECKOM JIOTUKA 6 1 htPtIp;I:I//I/(r)nT.ZI:;(}(IJ. (/7418516
HWtoro mo pasueny 12
Pa3znen 2. AnropuTMsl 1 IporpaMMHpOBaHUe
Bbubaunoreka [IOK
21 Hcnonuurenu u anropuT™el. AJITOPUTMUYECKHE KOHCTPYKIIUH 10 1 https://m.eds00.ru/7f418516
Bbubanoreka [IOK
2:2 FL3BIK pOTPAMMHPOBAHIS ° https://m.edsoo.ru/7f418516
Bbubanoreka [IOK
23 AHaI3 aIropHTMOB 2 https://m.edsoo.ru/7f418516
Hroro mo pazaeny 21
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
9 KJIACC
KonunuecTBo yacos
Ne JJIeKTpOoHHbIe (LU pPOBHIE)
HanmenoBanue pa3aenos U TeM IIPOrpaMMbl KoHTtponbHble IlpakTnyeckue
n/n Bcero o0pa3oBaTesIbHbIE pecypChl
padoThI padoThI

Paznen 1. lludpoBasi rpaMmoTHOCTH
11 I'no6anbHas cets VIHTEpHET U cTpaTeruu 6e301nacHOro MOBEACHUS 3 Bubmoteka [JOK
' B Heil https://m.edsoo.ru/7f41a7d0
12 PaG 3 Bubmorexa LIOK
. aboTa B HH()OPMAIIHOHHOM IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 6



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

Pa3znen 2. TeopeTudeckue ocHOBBI HHPOPMATHKH

21 MopenrpoBaHue Kak METO/1 O3HAHUS 8 Bubmorexa LIOK
' OACTHPOBARHE CTOA TS https://m.edsoo.ru/7f41a7d0
HUtoro mo pasneny 8
Pa3nen 3. AJropuTMbl H IPOrpaMMHpPOBaHHE
bubaunoreka [JOK
31 Pa3paboTka anropuTMOB K IIPOrpaMm 6 https://m.edsoo.ru/7f41a7d0
Bbubanoreka [IOK
32 Yipasetiie 2 https://m.edsoo.ru/7f41a7d0
HWtoro mo pasueny 8
Pa3znen 4. UndopmanoHHbIe TEXHOTOTHH
Bbubaroreka [JOK
41 IICKTPOHHBIC Ta0 ML 1o https://m.edsoo.ru/7f41a7d0
bub. OK
4.2 MHupopManmoHHbIE TEXHOJIOTHH B COBPEMEHHOM O0IIIECTBE 1 htPtIp;I:I//I/(r)nT.ZI;z;_cI).ru [7§41a7d0
Hroro mo pazaeny 11
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos
Ne Jara JJIeKTpOHHbIe HU(POBLIE
Tema ypoka KonTtpoJsbHbie IIpakTHyeckue
n/n Bcero U3yYeHUs o0pa3oBaTeJIbHBIE pecypchbl
paboThI padoThbI
bubaunoreka [IOK
! Wropvaums u ranwsie . 1 Hegent https://m.edso0.ru/8a161966
5 AT T ———— - 1 2 Hemenst Bubmmoreka [JOK
OPMATIHOMHRIE Ipotece https://m.edsoo.ru/8al61le2a
3 Pasznoo6pasue s3bIK0B U andaButoB. EcTecTBeHHBIC 1 3 Henenst Bubmoreka [JOK
1 (popMasbHbIE S3BIKH https://m.edsoo.ru/8al61fec
4 JBonunsrii andasur. [IpeobpazoBanue 11000r0 1 4 Henens Bubmorexa LJOK
angaBuTa K JBOMIHOMY https://m.eds00.ru/8a162186
5 IIpencraBienue JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB 1 5 Hepmenst Bubmmorexa [IOK
B JBOMYHOM ajihaBuTe https://m.edsoo.ru/8a162316
K - 6
, | S —
yerp P H porp ’ https://m.edso0.ru/8a1521d2
0e30MmacHOCTH U MpaBuiia paboThl HA KOMITBIOTEPE
7 Vctopus u cOBpeMEHHbBIE TEHACHIIUN PA3BUTHUS 1 7 Henenst bubmoreka [JOK
KOMITBIOTEPOB https://m.edsoo.ru/8al523ee
8 IIporpammHoe obecniedenue komnbrorepa. [lpaBosas 1 8 Henens bubmoreka [JOK
OXpaHa IMpOrpaMM M JTaHHBIX https://m.edsoo.ru/8a152826
9 ®aiinel 1 anku. OCHOBHBIE Oniepanuy ¢ daitnamu u 1 9 Henenst Bubmorexa LIOK
HanKamu https://m.edsoo.ru/8al52a74
10 ApxuBarys JaHHbIX. Vcroap30BaHue NporpaMm- 1 10 Henmens Bubmoreka [JOK
apXHBaTOPOB https://m.edsoo.ru/8al52cfe
KommnbroTepHbie BUPYCHI 1 aHTUBUPYCHBIE 11 nenenst Brubmorexa [JOK
11 1
MPOrPaMMBI https://m.edsoo.ru/8al52f74
1 Kommnerorepnsie cetu. [Tonck naGopmanuu B cetn 1 12 nenenst Brnbmorexa [JOK
HtepHeT https://m.edsoo.ru/8a153244
- 78 i 1
" CepBMCI,(Ij I/IHTepH6T6KOMMyHI/IKaL[Hl/I CereBoit . 3 Hepenst Bu6morexa LIOK
stukeT. CTpaterun 6€30MacHOro MOBEACHNS B https://m.edso0.ru/8a153460
MNuTepnere
14 Enuanie! n3mMepenns nHGopManuu U CKOpOCTH 1 14 menens Bubmnorexa IJOK
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https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

nepeaain JaHHbIX

https://m.edso0.ru/8a16249c

KOZ[PIpOBaHI/Ie TEKCTOB. PaBHOMepHBIe u

15 nepens

Bbubaroreka [IOK

15
HEPaBHOMEPHBIE KOJIBI https://m.edsoo.ru/8a1625f0
16 JexonaupoBanue coobmeHnid. THGopManmoHHbIi 16 Henmenst
00BEM TekcTa
17 17 nenens bubaunoreka [IOK
Indporoe npeacTapneHne HENMPEPHIBHBIX TAHHBIX https://m.eds00.ru/8a162848
. i(gn;p;nsa:;e u:;:Ta. O:eHKa HH(I)OI;D(/:Q.LI:O(I)-IH;)FO 18 uenenst BuGmorexa LIOK
HEMA TPAQUHCCKHX IARHBIX JUIA PACTPOBOT https://m.edsoo.ru/8a1629ec
M300paKeHHS
19 K 19 menmenst Bubmmoreka [JOK
O/IHPOBAHHE SBYKA https://m.eds00.ru/8a162b72
20 «[IpoBepounas padora o teme "IIpencraBneHue 20 menenst Bubmnoreka [TOK
uHpopMarmu'» https://m.edso00.ru/8a162d02
TexcToBble JOKYMEHTBI, UX BBOJ U pelaKTUPOBaHHE 21 menens Bubmmorexa [JOK
21
B TEKCTOBOM IIPOLIECCOPE https://m.edsoo.ru/8al62e7e
22 DopMaTHpOBaHUE TEKCTOBLIX JOKYMEHTOB 22 Hepens bubmorexa LIOK
OPMATHPOBAIHE TEKCTO FIOKYMEHTO https://m.edso00.ru/8a162fe6
23 Henens Bbubanoreka [IOK
23 ITapametps! cTpannisl. CIMCKY U TaOIAIIBI https://m.eds00.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX OOBEKTOB B TEKCTOBEIE 24 wenens bubnuoreka [JOK
JIOKYMEHTBI https://m.edsoo.ru/8a1632d4
25 WHTemieKTyaabHble BO3MOKHOCTH COBPEMEHHBIX 25 nenens
cucteM 00pabOTKH TEKCTOB
2% O06001IEH e ¥ CHCTEMATU3aIIMs 3HAHUI 10 TEME 26 "enens Bubaroreka [JOK
«TeKcToBbIE TOKYMEHTBD) https://m.edso0.ru/8a1635c2
27 T'pad N p 27 uenens Bubnuoreka [IOK
padudeckuii penakrop. PacTpoBsie pucyHKH https://m.eds00.ru/8al63874
28 0 « o B ek 28 nenens Bubnuoreka [JOK
nepauI/m pezla TI/IpOBaHI/Iﬂ rpa NYECCKUX OOBCKTOB https//medsooru/8a1639d2
29 B 29 nenens Bubmorexa LIOK
eKTOpHas rpaguKa https://m.edsoo.ru/8a163b30
O0600I1EHUE U CHCTEMATHU3ALIMS 3HAHUH 110 TeME 30 nenens
Bubmanoreka IJOK
30 «KommnbrorepHas rpaduka». [Ipoepounas padora /

Bceepoccuiickas mposepouHas paboTta

https://m.edso0.ru/8a16404e

20



https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

31 n " . 1 31 Hepensa Bubaroreka [IOK
OJIFOTOBKA MYJIbTUMEIUHHBIX TIPE3CHTAI[HI
A 4 A P a https://m.edsoo.ru/8al642c4
3 JloGaBneHune Ha ClTaiil ay THOBU3yalbHBIX IAaHHBIX, 1 32 nenens Bubmorexa [JOK
aHWMAIIUA ¥ THIIEPCCHUIOK https://m.edso0.ru/8a164472
33 O060011IeHUE U CHUCTEMATHU3alMs 3HAHUH 110 TeMe 1 33 "emens bubaunoreka [JOK
«MynbTUMeUITHBIE TIPE3CHTALIII https://m.edsoo.ru/8a164652
3 PesepsHsiii ypok. O60011eHIE U cCUCTEMaTH3AIHSA 1 34 menens Bubmuorexa LJOK
3HaHUI https://m.edsoo.ru/8a164828
OBIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 0
8 KJIACC
KonnyecTBo yacoB
Ne Jara DJIeKTpPOHHbIe HU(POBBIE
Tema ypoka KonTtpoJsbHbie I[IpakTHYeckue
n/n Bcero H3yYeHUst o0pa3oBaTe/IbHBIE pecypchl
padoTbI padoThI
1 Heno3ummo € ¥ TTO3UIHO € CHCTEMBI CUHCIIe 1 1 Hene brbmmorexa LIOK
[TO3UI[MOHHBIE ¥ TTO3UIIMOHHBIE CUCTEMBI CUHCIICHHS HeJes
1 1 . https:/m.eds00.ru/8a1649e0
5 PassepiyTas hopma samici 1 2 Henens Bbubanoreka [IOK
A3BEPHyTA HOPMa 3aMHC o https://m.edsoo.ru/8al64ba2
3 JlBonyHas cucrema curcieHus. ApudMeTHIECKUe Onepannuy 1 3 Hepenst bubmoreka [JOK
B JIBOMYHOM CHCTEME CUUCIICHUS https://m.edso0.ru/8a164d96
4 BocbMepuyHas cucTeMa CUUCIIEHUS 1 4 Henens Bubmorexa IOK
OCHMEPITHAA CHCTEMa CHHCIe https://m.eds00.ru/8a165296
5 1 1 5 Henmens Bbubanoreka [IOK
€CTHA/IATEePUYHAsT CHCTEMA CUUCIICHUS https://m.eds00.ru/8al6549%
6 O6001IEeHNe B CHCTEMATH3AIUs 3HAHNH 110 TeMe «CHCTEMBI 1 1 6 memens Bbubaroreka [JOK
CUKCIICHUSD) https://m.edsoo.ru/8al6564c
7 ToriHecKie BACKA3LIEA 1 7 Hepnens Bubnuoreka [JOK
T'n4a U EC BbI bIBAHU S
https://m.edsoo.ru/8al657fa
8 P " ) ) 1 8 Henens Bubnroreka [IOK
OTHYECKHUE OTICPAITAN KK, AT, «HE» https://m.eds00.ru/8al65b56
9 OnpeeneHre HICTHHHOCTH COCTABHOTO BBICKA3bIBAHMS 1 9 nenens buGimorexa LIOK
el https://m.edsoo.ru/8a165cf0
10 TabHLBI HICTHHHOCTH 1 10 nenens
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https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

11 mepens

Bubaroreka [IOK

11 Jlornueckue 3neMeHTbI
https://m.edsoo.ru/8a165e94
12 KonTponbhas paboTa 1o Teme «IeMeHTEl MaTeMaTHIeCKON 12 nenenst Brnbmmorexa IIOK
JIOTHKID) https://m.edsoo.ru/8al178c38
13 ITonsiTre anropurma. McroHUTENN alropuTMOB 13 nenens brbmmorexa LIOK
© © arop -venoe ¢ OpHTMO https://m.edsoo.ru/8a17949e
14 CBoiicTBa anro a. CriocoOBl 3amucH anro a 14 mepens bubamorexa LIOK
BOMCTRA airopIMa. Lu b1 SATHCH aropuim https://m.edsoo.ru/8a179606
15 AnroputMuueckas KOHCTPYKIMSA «cieoBaHue». JInHeiiHblii 15 nenenst
AITOPUTM
16 AJropuTMIUYecKas KOHCTPYKIHS «BETBICHUE): TIOIHAS U 16 uenenst
HenoHas GopMBI
17 AnropuTMHYecKast KOHCTPYKIUSI «ITOBTOPEHUE) 17 menen bubmorexa LIOK
P pyKH P https://m.edsoo.ru/8a17998a
18 DopMarbHOE UCTIOTHEHUE AITOPHTMA 18 menens Bubmorexa LIOK
P P https://m.edsoo.ru/8al79aac
19 Pa3paboTka HECIIOKHBIX aITOPUTMOB C HCIIOJIH30BAaHHEM 19 menenst Bubmorexa LIOK
LMKJIOB /ISl YTIPaBJIeHHs HOPMaTbHBIMH HCIIONHUTEIIMI https://m.edsoo.ru/8al79elc
Pazpabotka Heco anro OB C HCIIOJIb30BaHNE 20 mene.
" pO TK: eH J; xcflmx T I;I/ITI\e/I B ;()H J:j,l BaHHEM HeIemst BuGmiorexa LIOK
WKJIOB W BETBICHUHN IS BIICHUS MaTbHBIMHU
B AU YTIP P https://m.edsoo.ru/8al79elc
WCHOJTHUTEIISIMU
2 BEIOHeHIe AN o 21 uenens Bbubanoreka [IOK
BIIOJTHEHNE AJITOPUTMOB
P https://m.edsoo.ru/8al7a06a
O0600mIeHue 1 cCHCTeMaTH3aNus 3HAHUI TI0 TeMe 22 nenens
2 W A bubnuoreka [JOK
«VICcTIOTHUTENH 1 QITOPUTMEL. AJITOPUTMUYECKHE https://m.edsoo.ru/8al7alse
KOHCTPYKIIUF»
23 SI3p1k porpammupoBanus. CrcTeMa MporpaMMHPOBaHUS 23 menens
24 wenens
24 Ilepemennsie. OnepaTop NpHcBanBaHUs
N 25 Henens
25 TIporpamMmupoBaHue THHEHHBIX aJTOPUTMOB
26 nHenens
26 Pa3paboTka mporpamm, CoaepIKaIUX ONEPATOP BETBICHUSA
27 "enens
27 Juanorosas oTiagKa IporpaMm
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https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

28 menens

28 Iukn ¢ ycnoBuem 1
. 29 menens Brbmmorexa IIOK
29 Huien ¢ nepenetrioit 1 https://m.edsoo.ru/8al7ac4a
30 memens Bubmuoreka [JOK
30 O0paboTKa CHMBOJIEHBIX JTAHHBIX 1 https://m.edsoo.ru/8al7ad6e
O06o0011eHre U cucTeMaTu3alysl 3HaHUU 110 TeMe «SI3BIK 31 menens
31 orpa 0Bal Iposepounast pabora / Beepoccuiicka: 1 1 Bubmorexa LIOK
I MMHUPOBAHHSD) BEpOYHAas T uiickas
porp P poBep p P https://m.edsoo.ru/8al7ae8e
TpoBepoyHas padora
A .0 32
32 eiﬁfr::gg ng::; anll:l(l)) eﬁ:iZH; eHB:: N;(:{)zﬁiixMHO)KeCTBe 1 e Bubmorexa LIOK
pesy. P P pH 38 https://m.edsoo.ru/8al7afa6
BXOJHBIX JaHHBIX
33 Amnanu3 anroputMoB. OnpeieieHue BO3MOKHBIX BXOIHBIX 1 33 menens
J@HHBIX, IPUBOJIAIIUX K JaHHOMY PE3YJIbTaTy
3 Pesepeusiii ypok. O6o0mmeHre 1 cucreMaTu3amus 3HaHUH 1 1 34 wenens Bubmorexa LJOK
YMEHHH [0 Kypcy HH(POPMATHKH 8 Kitacca https://m.edsoo.ru/8al7b456
OBIIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 34 3 0
9 KJIACC
KonnyecTBo yacoB
Ne Jara JJIeKTpPOHHBbIe HU(POBBIE
Tema ypoka KonTtpoJsibHblie [IpakTnyeckune
n/n Bcero H3y4eHUs o0pa3oBaTeIbHBIE Pecypchl
paboThI padoThI
bu6. OK
1 Monenu u MmoaenupoBanue. Kinaccudukarmm Moaenei 1 1 venens h;p;ll/ll(;rj.zzchcl).ru 18317be06
9 T a6 A HELS MONEIH 1 2 Hepens Bubmuoreka [IOK
A https://m.edsoo.ru/8al7c04a
3 Pazpabotka omqHOTaOIMYHOM 6236 TaHHEIX. COcTaBIeHUE 1 3 "emens
3aMpocoB K 0a3e TaHHBIX
I'pad. BecoBas matpumna rpada. JiuHa myTn Mexmy 4 menens
4 BepIIMHAMH rpada. Berancnenne konndecTsa myreit B 1
HAIPaBJIEHHOM al[MKIMIeCKOM rpade
5 JHepero. [lepebop BapHaHTOB C TOMOIIBIO IepeBa 1 5 nepens
6 bub. OK
6 Maremaruueckoe MO/ICTHPOBaHHE 1 teaet uomorexa L1

https://m.edso0.ru/8a17¢392
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7 9 7 Hepens Bubaroreka [IOK
TaIbl KOMITEIOTEPHOTO MOJICTTHPOBAHHS
P ACHHP https://m.edsoo.ru/8al7c4aa
8 O06o0nIeHue U cucteMaru3anys 3HaHui. KoHTponbHas 8 Henenst Bubmorexa [JOK
pabora o Teme «MojeIHpOBaHHE KaK METO]T TO3HAHHS https://m.edsoo.ru/8al7c9c8
Paz0uenue 3agaun Ha noxzanauu. CocraBieHue 9 Hepmenst
9 aIro 0 OrpaMM C UCTIOIb30BAaHUEM BETBJICHHH Bubmmorexa LIOK
TOPUTMOB H T MM C UCIIOJIb30BaHHEM BETBICHHI
p porp ’ https://m.edsoo.ru/8al7ch12
[UKJIOB U BCIIOMOTATEIbHBIX alrOPUTMOB
10 o 10 menenst Bubmoreka [JOK
HOMEPHBIC MAaCCHBBI
A P https://m.edsoo.ru/8al7cc3e
1 T 6026 11 nenens Bbubaroreka [IOK
WIOBBIC aITOPUTMBI 00PaO0OTKH MACCUBOB https://m.eds00.ru/8al7¢d60
12 CopTupoBKa MaccuBa 12 nenen
13 memenst Bubmmoreka [JOK
13 Obpadoria noToxa AanHEX https://m.edsoo.ru/8a17d01c
14 O0600mIenue u cucremarusanysa 3HaHui. KoHTponbHas 14 venenst Bubmorexa LJOK
pabota mo Teme «Pa3paboTka alrOPUTMOB U IIPOTPAMM)) https://m.edsoo.ru/8al7dlca
15 nenmens bubnunotexa [IOK
15 VYupasnenue. Curnan. O6paTHas CBA3b https://m.eds0o.ru/8al7d4d6
16 PoBomisnosa e crieTe 16 nenens Bbubaunoreka [JOK
THU3UPOBAHHBIE CHCTEMBI
p https://m.edsoo.ru/8a17d602
17 DNeKTpOHHBIE TAOMHIEL. THITHI TaHHBIX B TYCHKAX 17 wenensa Bbubaunoreka [IOK
ANEKTPOHHON TaOIHUIIBI https://m.edsoo.ru/8al7d710
18 PenaxtupoBanue u popmarupoBanue TaOIH 18 megena buGmorexa LIOK
AaKTHp P P t https://m.edsoo.ru/8a17d832
19 BerpoenHsie GyHKITNH TS TIOMCKAa MAKCHMyMa, MUHUMYMa, 19 nenenst Brubmmorexa [IOK
CYMMBI U CPEIHETO apU(PMETHIECKOro https://m.edsoo.ru/8a17d990
20 CopTHpoBKa 1 GUIBTPAIHS JTAHHBIX B BBIICICHHOM 20 nemens bubmuoreka IJOK
JamnasoHe https://m.edsoo.ru/8al7db70
TlocTpoenne nuarpaMm u rpaUKOB B AIIEKTPOHHBIX 21 menens Brubmorexa [IOK
21
Tabnunax https://m.edsoo.ru/8al7e08e
2 o 6 22 uenens Bubmorexa LJOK
THOCHTEJIbHAsI, a0COIOTHAS U CMEIIaHHAasK a[[pecallis https://m.edsoo.ru/8al7e2ba
23 Henens Bubaroreka [IOK
23 VY cnoBHbIC BEIYHCIICHNUS B 3JIEKTPOHHBIX Ta0INIAX

https://m.edsoo0.ru/8al7e6ba
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https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba

24 uenens Bubaroreka [IOK
24 O6pab 0 o 1
PabOTIa DOBIIIX HAbOPOR AAHHBIX https://m.edsoo.ru/8al7e87¢c
25 g 6 1 25 nenens Bubmorexa [JOK
UCJICHHOE MOJICTIUPOBAHKE B JICKTPOHHBIX TaOIHIAX https://m.edsoo.ru/8al7eaca
O060011IeHUE U CHUCTEMATHU3alMs 3HAHUH 110 TeMe 26 Hemens bubaunoreka [JOK
26 1
«IJeKTPOHHbIE TAOIHIIBI» https://m.edsoo.ru/8al7ec3c
27 I'nmoGanbuas cetb MuTepHET. IP-anpeca y3mos. bonpimue 1 27 venens Bubmuorexa LJOK
JaHHbIC https://m.edsoo.ru/8a17b578
28 Vi opMaImONHas Ge30macHocTs 1 28 nenens Bbubaroreka [IOK
OPMAIIHOHHAS DESOACHO https://m.edsoo.ru/8a17b690
” Z::Ta HOHﬂT(I)dX OGeH;{(I)OpMaL([bI/LOHHa()ﬁ ie3onac01{600§1/1 Zpu . 29 mHenens BuGmiorexa LIOK
HHU KOMIUICKCHBIX HH(POPMAIMOHHBIX 00BEKTOB B
A pMatt https://m.edsoo.ru/8al7b7bc
BHUJIC BEO-CTPaHUII
30 nenmens Bubmoreka [JOK
30 Buasl nesitenbHoCTH B cetit IHTEpHET 1 https://m.eds0o.ru/8al7h8e8
Ob6naynple TeXHOJOTHH. Vcnonp30BaHme OHIaH-0dHCca 31 menens Bubmorexa LJOK
31 1
IUISL pa3paboTKK JIOKYMEHTOB https://m.edsoo.ru/8al7bale
O06o0mienne 1 cucTeMaTu3anys 3HaHUH 110 TeMaM 32 menens
3 «['mobanbHas ceth IHTEpHET 1 cTpaTerun 6€301macHoro 1 Bubmorexa LIOK
MOBE/ICHUS B Helly, «PaboTa B MH()OPMAIIHOHHOM https://m.edsoo.ru/8al7bb36
MPOCTPAHCTBE»
33 Pouns nHPpOpMAITMOHHBIX TEXHOJIOTHI B Pa3BUTHH 1 33 menmens Bubmorexa LIOK
9KOHOMHKH MHPa, CTPaHbI, pErHoHa https://m.edsoo.ru/8al7ed54
PesepHbIit ypok. O600IIEHNE U CHCTEMaTH3ALHS. 34 nmenens bubmoreka [JOK
34 1
HroroBoe noBTOpeHIe https://m.edsoo.ru/8al7ee6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34
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https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
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MPOBEPAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA30BATEJILHOM ITPOIr'PAMMBI

7 KJIACC
Kon
npoBepsie N .,
ITIpoBepsiemble MpeAMeTHBIE Pe3YJILTATHI OCBOCHHSI OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMBbl
Moro OCHOBHOT0 0011[ero 00pa3oBaHusl
pe3yJibTa
Ta
1 Tlo Teme «lludpoBast rpaMOTHOCTH»
11 TosicHATh Ha mpUMepax CMBICH TOHATHH «MH(pOpMAaIWL», «MHPOPMAIMOHHBIN HPOIEce», «00paboTKa
' HH(OPMAIINY, «XpaHeHUE HHPOPMAIINY, «I1eperada HHGOopMaIumm)
12 IIpuBoaNTH TpHUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHUs U INepefadd MHGOPMAaLUH, CPaBHHBATh HX
' KOJIMIECTBEHHBIE XapaKTEPUCTHKH
Tlonyuate M wcmonb30BaTh MHGOPMALHUIO O XapaKTEPUCTHKaX IMEPCOHAIBHOTO KOMIIBIOTEpA M €ro
13 OCHOBHBIX dJIeMeHTax (TIpoIleccop, onepaTHBHAs MaMsATh, JOJTOBPEMEHHAs IIaMsTh, YCTPOICTBA BBOJA-
BBIBOJIA)
14 COOTHOCHTH XapaKTEPUCTUKH KOMITBIOTEpA C 3aJ]a9aMHy, PEIIaeMbIMH C €r0 IOMOIIBIO
OpHUEHTHUPOBATHCS B HEPAPXHUECKOI CTPYKType (aiioBOl CHCTEMBI (3amMCHIBATh MONHOE UMs (haiina
15 (xararnora), myTh K (aitmy (kaTajaory) no UMEIONIEeMYCsl OIMCAHUIO (halIOBOH CTPYKTYpPBHI HEKOTOPOTO
MH(OPMAIIMOHHOTO HOCHTEIIS)
PaGortats ¢ (aitnoBolf CHCTEMOH NEepCOHANIBFHOTO KOMITBIOTEpA C HCIIOIB30BaHHEM IpadpuiecKoro
16 uHTepdeiica: coznaBaTh (KOMUPOBATH, IEPEMENIATh, IEPEUMEHOBBIBATH, YIAIATH U apXUBHPOBATH (Dbl
Y KaTaJIOTH, UCTIOIb30BaTh AHTHBUPYCHYIO IIPOrPaMMYy)
Hckatp napopmManuio B IHTepHETE (B TOM YMCIIE 110 KIFOYEBBIM CIIOBaM, IO H300paKeHUI0), KPUTHUECKU
17 OTHOCHTBCS K HaiileHHON WH(pOpPMANMK, OCO3HABaTh ONACHOCTh JUIA JMYHOCTH M OOIIecTBa
' pactpoCTpaHEeHUs] BPEAOHOCHON MH(OPMAIMH, B TOM 4YHCIE SKCTPEMHCTCKOTO M TEPPOPHCTUUECKOTO
Xapakrepa
18 [ToHUMATE CTPYKTYPY aIpecoB BeO-pecypcoB
19 Hcnonb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHKAIIUHA
Cobmronate TpeOoBaHHS O€30MacHOI JKCIUTyaTallil TEXHHYECKUX CpelACTB HH(GOPMALMOHHBIX H
110 KOMMYHHKAIIHOHHBIX TEXHOJOTHH, COOMIONAaTh CETeBOH HSTHKET, 0a30Bble HOPMBI MH()OPMAIMOHHOM
' STHKM U TpaBa NpH paboTe C NPHIOKEHHWSIMH Ha JIIOOBIX yCTpoWcTBax M B HTepHere, BhIOMpaTh
0e30macHbIe CTPATETHHN MTOBEICHUS B CETH
111 IlpumeHsATh  MeTOnsl NPO(UIAKTHMKA  HEraTMBHOTO  BIMSIHUS  CPEACTB  MH(GOPMAlMOHHBIX U
' KOMMYHHKAIIMOHHBIX TEXHOJIOTHI Ha 3/I0POBbE TIOJIb30BaTEIs
2 ITo Teme «TeopeTnuecknue 0OCHOBBI HHYOPMATHKID
KomupoBare u 1eKoanpoBaTh COOOMIEHUS MO 33JaHHBIM TIPaBHIIAM, JIEMOHCTPHPOBATH ITOHHUMAaHHE
21 OCHOBHBIX MPHUHIMIIOB KOJMPOBAHUS HMH(GOPMAILMK PA3NUYHOI HPUPOAbI (TEKCTOBOM, rpaduueckoif,
ay/uo-)
99 CpaBHMBaTh JUIMHBI COOOIICHUI, 3alMCaHHBIX B Pa3MYHBIX aldaBHTaX, ONEPUPOBATH CIMHUIIAMU
' U3MepeHHs: HHPOPMAITOHHOTO 00bEMa U CKOPOCTH Iepeaadn JaHHBIX
23 OueHMBaTh U CPaBHUBATh pa3Mepbl TEKCTOBBIX, IPaQIeCKHX, 3BYKOBBIX (hailioB U BUACO(AIIOB
3 Ilo Teme «HPOPMAMOHHBIE TEXHOIOT I
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31 IIpencraBisaTh pe3ynbTaThl CBOCH MAESATENBHOCTH B BUAE CTPYKTYPHUPOBAHHBIX HILTIOCTPHPOBAHHBIX
JOKyMEHTOB, MyJIbTHMEIUHHBIX ITPe3eHTallii
Kon
nposepsie . .
MOITO IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM 00pa3oBaTe1bHOI MPOrpaMMbl
OCHOBHOI0 0011ero 00pa3oBaHus
pe3yiabTa
Ta
1 ITo teme «TeopeTrdeckre OCHOBBI HHPOPMATHKN
11 INosicHATH Ha MpUMepax Pa3IUIUs MEXKTY MO3UIIHOHHBIMU U HETIO3UIHOHHBIMU CUCTEMaMHU CUUCIICHUS
12 3anmceIBaTh M CpaBHUBATH Leible grcia oT 0 1o 1024 B pa3nnyHBIX MO3UIIMOHHBIX CHCTEMAX CUUCIICHUS
(c ocHOBaHMsAMH 2, 8, 16), BHIIONHATH apr(h)METHUCCKHE ONEPALMH Hal HUIMU
13 PackpbIBaTh CMBICI IOHATHH «BBICKA3bIBAHUEY, «IOTHYECKAsI ONEPALHS», JIOTHIECKOE BHIPAXKEHHUE)»
3anuchBaTh JOTHUECKUE BBIPAKEHUSI C HCIOIb30BAHHEM IU3BIOHKIMM, KOHBIOHKIMH U OTPHIAHUSA,
14 OIIPEAEISITh UICTHHHOCTh JIOTHYECKHX BBIP2YKEHHH, €CIIM M3BECTHBI 3HAYEHHs] NCTHHHOCTH BXOJISIINX B
HETO NePEeMEHHBIX, CTPOUTH TaOIHIBI HICTUHHOCTH JUTS JIOTHYECKHX BBIPKEHUI
2 Tlo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)
21 PackpsIBaTh CMBICT MOHATHH «HCHOJIHHUTEIbY», «AITOPUTMY», «IIPOTpPaMMay, MOHMMas PAasHUIy MEXTy
yIoTpebIeHHeM ITUX TEPMUHOB B OOBIIEHHOH peud U B HHpOpMaTHKe
2.2 OmnuchIBaTh ANTOPUTM PEIISHUS 3aadl PAa3NUIHBIMU CII0cOOaMH, B TOM YHCIIE B BUE OJIIOK-CXEMBI
23 CoCTaBIATh, BBINOJHATH BPYYHYI0O M HA KOMIIBIOTEPE HECIOXKHBIE aITOPUTMBI C HCIOIb30BAHHEM
BETBJICHHUH U LIUKJIOB JUISl YIIPABJICHUS HCTIONMHHUTEISIMU
24 Hcnonp30BaTh KOHCTAHTH! M IIEPEMEHHBIEC PA3IMYHBIX THIIOB (IHCIIOBBIX, IOTHYECKUX, CUMBOJBHBIX), &
TaKOKe COZIEPIKAIINE X BBIPAKEHUS, MCIIOIB30BaTh OIIEPaTOp IPHUCBAHBAHHS
25 Hcrnonb3oBaTh pH pa3paboTKe IPOrpaMM JIOTHYECKHE 3HAUSHHUS, OTIepalliK M BRIPOKESHHS C HUMU
26 AHanM3upOBaTh MPEUIOKEHHBIE ANTOPUTMBI, B TOM UHCIIE ONPENEIATh, KaKHE PEe3yIbTaThl BO3MOXHBI
TPH 33IaHHOM MHOJKECTBE HCXOJHBIX 3HAUCHUH
Co311aBaTh 1 OTJIQXHUBATh IPOTPaMMBI Ha OJJTHOM U3 SI3BIKOB mporpammuposanus (Python, C++, [lackans,
Java, C#, llIkonpHBIH ANTOPUTMHYECKHN SI3BIK), peanu3yloIlne HECIOXHBIE alTOPUTMBI 00pabOTKH
2.7 YHCIOBBIX JIAaHHBIX C HCHONB30BAaHWEM LUKIOB M BETBICHHH, B TOM UHCIE DPEaTH3yIOIIHE TPOBEPKY
JETTMMOCTH OJTHOTO IIeJIOT0 YHMCia Ha JPYroe, MPOBEPKY HAaTYpaJbHOTO YHCIA HA MPOCTOTY, BBIICICHUS
nudp U3 HATYPaJIbHOTO YHCIIa
Kox
npoBepsie N .
IIpoBepsieMble MpeIMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOIi 06pa3oBaTe/IbHOii MPOrpaMMBbI
Moro
OCHOBHOT0 001ero 00pa3oBaHus
pe3yabTa
Ta
1 ITo teme «I{udpoBast rpaMOTHOCTE
Hcnons30BaTh COBpEMEHHbIE HHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHHMKALMOHHbIE CEPBUCHI, 00JIauHbIe
11 XpaHHWJIMIIA JAHHBIX, OHJIAiH-IPOrpaMMBbI (TEKCTOBBIE U rpaduiecKre peJakToOpbl, CPebl pa3paboTKu) B
y4eOHOW U ITOBCEAHEBHOM NS TENbHOCTH
1.2 [IpuBOIUTE MPUMEPHI HCIOJIBb30BAHHS TI'€OMH(OPMAIIMOHHBIX CEPBHCOB, CEPBHCOB TOCYAAPCTBEHHBIX
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ycayr, O6pa3OBaTeJ'II>HI)IX CEpBUCOB HHTepHeTa B yqe6H0171 n HOBCGHHCBHOﬁ JACATCIIBHOCTHU

13

Hcnonp30Bats pa3nuyHbIe CPEACTBA 3AMIUTHL OT BPEJOHOCHOTO MPOrPAMMHOTO 00€CIIeueHN s, 3alHIIaTh
HEePCOHANBHYI0 MH(GOPMALUIO OT HECAHKIMOHUPOBAHHOTO JOCTYIA M €ro MOCIEACTBHH (pasrialleHus,
MOAMEHBI, YTPaThl JAHHBIX) C Y4ETOM OCHOBHBIX TEXHOJIOTMYECKHX U COLHUATBbHO-TICHXOIOTHYECKUX
aCIIeKTOB HCIIOJB30BaHMSA ceTH IIHTepHeT (cereBas aHOHMMHOCTH, IM(POBOH CIed, ayTeHTHYHOCTHb

CyOBEKTOB H PECYPCOB, ONTACHOCTH BPEIOHOCHOTO KO/IA)

14

Pacrio3HaBaTh MOMBITKM M MpeIyNpekAaTbh BOBIEUEHHE ceOs U OKPYXKAIOIUX B JECTPYKTHBHBIE U

KpUMHHAIbHBIE (POPMBI CETEBOM aKTUBHOCTH (B TOM YHCIIe KUOSPOYIUHHT, (DHILIUHT)

Ilo Teme «TeOpeTH‘IeCKI/Ie OCHOBBI I/IH(bOpMaTI/IKI/I»

21

PackpbIBaTh CMBICT HOHATHH «MOJENBY», «MOAETUPOBAHME», OMPEICNIATh BUIBI MOJENCH, OIEHHBATH

AICKBATHOCTH MOJEIN MOACIIUPYEMOMY O6’I)CKTy " 1eJsiM MOACIIUPOBaHUS

2.2

Hcnonw3oBars l"pa(bI)I U ACpEBb 11 MOACIIMPOBAHUSA CUCTEM CEeTEeBOU W HepapaneCKoﬁ CTPYKTYPBI,

HaXOJAUTb KpaT4aiimuii ImyTh B rpage

Tlo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHHUE

31

PazbuBars 3ala4d Ha T0A3adadyu, COCTABJIATH, BBIIIOJIHATH BPYYHYIO U Ha KOMIBIOTEPE HECIIOXKHBIC
AJI'OPUTMBI C UCIIOJIb30BAHUEM BeTBJ’IeHPIfI, IUKJIOB U BCIIOMOI'aTCJIbHBIX AJITOPHUTMOB Ul YIPAaBJICHUA

HUCHOJITHUTCIIAMU

3.2

CoCTaBIATh M OTJIAKUBATH NPOTPAMMBI, PEANU3YIOIINE THIIOBBIE AITOPUTMBI OOPaOOTKH YHCIOBBIX
MOCJIE/IOBATEIbHOCTEH WJIM OIHOMEPHBIX YHCIOBBIX MAacCHBOB (IIOMCK MaKCHMYMOB, MHHHMYMOB,
CYMMBI HJIH KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMH CBOICTBaMH) Ha OJHOM U3 S3bIKOB PO PAMMHUPOBAHUS

(Python, C++, Tlackais, Java, C#, [IIKOJIBHBIA AITOPUTMHYECKHUI SI3BIK)

Io Teme «HDOpMAITMOHHBIC TEXHOIOTUI

41

Bribupats crioco0 npeacTaBiIeHUs JaHHBIX B COOTBETCTBHH C ITOCTaBICHHOM 3aqaduei (TaOJIUIIbI, CXEMBI,
rpaduky, qUarpaMMbl) C HCIIOJIB30BAHMEM COOTBETCTBYIOLIIMX INPOTPaMMHBIX CPEICTB 00pabOTKH

JIaHHBIX

42

Hcnons3oBath OJICKTPOHHBIE Ta6J'IPIIII)I JUI 06p3.60TKPI, aHaJIM3a U BU3yaJIM3allui YUCJIOBBIX JIaHHBIX, B

TOM YHCIIE C BBIACIECHHEM ANana30Ha TaOIHIIBI U YIIOPSIOYUBaHNEM (COPTHPOBKOI) €T0 JJIEMEHTOB

43

Co3aBaTh W TPHMEHATH B DICKTPOHHBIX TaOmMIax (GOpMyNBl OIS Pacd€ToB C HCIOIE30BAHHEM
BCTPOCHHBIX apH()METHIECKUX QYHKIUH (CyMMHPOBAaHHE U MOJACYET 3HAUCHHH, OTBEUAIONINX 331aHHOMY
YCJIOBHIO, cpeiHee apu(MeTHIECKOe, IIONCK MAaKCHUMaJIbHOTO M MHHHUMAIIBHOTO 3HAYEHUsI), aOCOIFOTHOH,

OTHOCHUTEIBHOM, CMEIIaHHON aJipecaluu

44

Hcnons3oBath OJICKTPOHHBIE Ta6J'[I/IL[LI JJI YUCJIIEHHOTO MOJICIIMPOBaHUA B MMPOCTHIX 3aJa4ax U3 pa3sHbIX

MpeIMETHBIX o0nacTei

ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon ITpoBepsieMBblii 3JIEMEHT coePsKAHNS
1 Lu¢posas rpaMOTHOCTH
KommbroTep — yHHBepcalbHOE BBIYMCIMTENBLHOE YCTPOWCTBO, paboTaromiee Mo mporpamme. THIIbI
11 KOMIIBIOTEPOB: MIEPCOHANIBHBIE KOMITBIOTEPBI, BCTPOSHHBIE KOMIIBIOTEPHI, CYTIEPKOMITbIOTEpBI. MOOUITbHBIE
yerpoiicTBa. TexHHKa 6€30MaCHOCTH | MpaBHiIa paboThl Ha KOMIBIOTEPE
OCHOBHBIC KOMITOHEHTHI KOMIBIOTepa M HMX Ha3HaueHnue. IIporeccop. OmepaTuBHAas M JOJITOBPEMEHHAsS
1.2 maMsATh. YCTpoicTBa BBOJA M BhIBOAA. CEHCOpHBIM BBOJ, NATYMKH MOOMIBHBIX YCTPOMCTB, CpEICTBA

OGHOMeTpHYECKOl ayTeHTH(HHKALINY
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Hcropuss pa3BuTHS KOMIBIOTEPOB M MporpaMmHoro obecredeHus. I[lokoneHHs KOMIBIOTEPOB.
CoBpeMeHHBIE TEHACHIUM pa3BUTHS KoMIbloTepoB. CymepkommbioTepsl. IlapannenbHble BBIYHCICHUS.

HepCOHaJ'ILHLIfI KOMITBIOTEP. Hpoueccop U €ro XapakKTCepuCTUKHU (TaKTOBaS[ qJacToTa, pa3pHZ[HOCTB).

13 OmnepaTtuBHas maMsTh. [loroBpeMeHHas MaMsATh. Y CTPOHCTBa BBOJA M BEIBoJA. OOBEM XpaHUMBIX JTaHHBIX
(omepaTyBHAs NaMATh KOMIBIOTEPA, KECTKMH AUCK M TBEPIOTENbHBIN HAKOIMTENb, HOCTOSHHAS IaMAThH
cMapT¢oHa) U CKOPOCTh OCTyMNA AN Pa3INIHBIX BUIOB HOCHTeENei
[IporpamMmuoe obecrnedenue kommbtorepa. [IpuknagHoe mnporpamMHoe obecneyenue. CuCTeMHOE

14 nporpaMmMHOe obecrieueHne. CHCTeMBI IporpaMMHpoBaHUs. IIpaBoBas oxpaHa HporpaMM M JAaHHBIX.
BecmnaTHbIe U ycnoBHO-0ecIuiaTHEIE IporpaMMel. CBOOOJHOE IpOrpaMMHOE oOecTiedeHne
®aiinel 1 manku (katanoru). Tumsl daitnos. CBolicTBa ¢aiioB. XapakTepHble pasMepsl (ailioB pa3TuuHbIX

15 THUIIOB (CTpaHHIIA TEKCTa, dJEKTPOHHAsl KHUra, ororpadusi, 3amich NeCHH, BUICOKIIHII, TOJHOMETPAKHBII
¢bubpM)

16 [puniuns! noctpoenus daitnoBsix cucteM. [loiaHoe umMs ¢aiina (manku, katanora). IlyTe k ¢aiiny (manke,

' KaTaJory)
QaiinoBeii  MeHemkep. Pabora ¢ ¢aitmamm u mankamu (KaTajqoraMm): CO3[JaHHE, KONHMPOBAHHE,
17 nepeMenieHie, NepenMeHOBaHNe U yaaleHne (aiyioB M marok (katamoroB). Ilowck ¢aiinoB cpenctBaMu
OIEPALUOHHON CUCTEMBI
18 ApxuBanys JaHHBIX. Vcrionb30BaHue MporpaMM-apXHBaTOPOB
1.9 KoMnbroTepHbIe BUPYCHI U IPyrHe BPeAOHOCHBIE IPOrpaMMBL. [IporpaMMel 11t 3aIUTE OT BUPYCOB
O0benuHeHNEe KOMIBIOTEPOB B ceTh. Ceth UHTepHET. Beb-cTpannna, BeO-caiit. CTpykTypa azpecos Bed-
1.10 pecypco. Bpaysep. [TouckoBsie cuctemsl. [Touck HHpOpMaNUK IO KIFOYEBBIM CJIOBaM U 110 H300payKEHHIO.
JlocToBepHOCTH MH(pOPMALHH, TOTy4eHHOH U3 HTepHeTa
111 CoBpeMeHHBIE CepPBUCH HHTEPHET-KOMMYHHKAIIUH
112 CereBoii 3TuKeT, 0a30Bble HOPMBI MH()OPMAMOHHOW 3THKM W TpaBa NpH padore B ceTu MHTEpHeT.
' Crpateruu 6e3omacHoro noeezaeHus B HTepHeTe
2 Teopernueckne 0OCHOBEI HHPOPMATHKH
Wndopmaryss — OJHO M3 OCHOBHBIX MOHATHH COBpeMEHHO# Hayku. MHpopmanmus kak CBeaeHH,
21 MpeIHa3HauYeHHbIC ISl BOCIIPHATHS YeNOBEKOM, M HWH(oOpMamus Kak JaHHBIE, KOTOpbIE MOTYT OBITh
00paboTaHbl aBTOMAaTH3UPOBAHHOW CHCTEMON
JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH OITMCAaHUSI HENPEPBHIBHBIX OOBEKTOB W MPOIECCOB C IMOMOIIBIO
2.2 JIUCKPETHBIX JTaHHBIX. HMHGOpPMAaIMOHHBIE IPOLECCHI — TPOILECCHI, CBSI3aHHBIE C  XpaHEHHEM,
npeoOpa3oBaHUeM U Nepenadeil TaHHBIX
CumBoi. Andasut. MomnHocTts andasura. PazHooOpasue s3b1k0B 1 andaBuToB. EcrecTBeHHBIE H ()OpMAITLHBIE
23 S3bIKHA. AJ(aBUT TEKCTOB Ha PyCcCKOM si3bIke. J[BowuHbld andaut. KonumdecTBoO BCEBO3MOMKHBIX CIIOB
' (x0Z0BBIX KOMOWHANNH ) PUKCHPOBaHHOM ATHHBI B TBoNYHOM ajidasute. [IpeobpazoBanue modoro angasura
K IBOMYHOMY. KONTHuecTBO pa3uyHbIX CI0B (DUKCHPOBAHHOM [UTHHBI B aJi(haBUTE ONPEACTIEHHON MOIITHOCTH

24 KoaupoBaHue CHMBOJIOB OAHOTO anaBHTa C MOMOIIBI0 KOJOBBIX CIOB B JApyroM andasute, KOJOBas
' TabInLa, 1eKOJUPOBaHNE

25 JlBonunblii koa. [IpencraBieHne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B AIBOMYHOM aiidaBuTe

’6 WHbopMarmoHHbIi 00bEM aHHBIX. BUT — MHHUMaJbHAs €AMHHUIA KOJIHYeCcTBa HHGOPMAIMH — JIBOMYHBIN
' paspsn. baiit, kunoGaiit, Mmerabaiit, rurabait

97 CKOpOCTh Tepefay TaHHBIX. EIUHUIBI CKOPOCTH Tepeaaud AaHHbIX. VckaxeHwe HHPOpPMAIMH TNPH
' nepesaye

28 KoaupoBanue tekcroB. PaBHoMepHblii koi. HepaBHomepHsiii kon. Kommposka ASCIIl. BocemuOurtHsie

komupoBku. llonsatne o xommpoBkax UNICODE. JlekomupoBaHue COOOIIEHHH C HCIIOJIB30BAaHUEM
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PaBHOMEPHOTO M HepaBHOMepHOTo Kozaa. MHpopMannoHHbIH 00BEM TekcTa
29 Oo61iee npeacTaBieHre 0 LU(GPOBOM NPEICTABICHHN ayAUOBU3YAJIbHBIX U APYTHX HENPEPBIBHBIX JAHHBIX.
' Komuposanue nsera. L{eroBsie Mmogemu. Monens RGB. I'my6una xoxuposanus. [Tamurpa
210 PactpoBoe u BekTopHOe mpencraBieHue u3oOpaxeHuid. Ilukcens. OueHka HHPOPMALUOHHOTO 00BEMA
' rpaduUecKuX JaHHBIX JUIS PaCTPOBOTO H300PKEHUS
)11 KomupoBanue 3Byka. PaspsaHocTs M wactoTa auckperusanuu. KommuectBo kanamoB 3ammcu. OreHka
' KOJIMYECTBEHHEIX ITapaMeTPOB, CBSI3aHHBIX C MPE/ICTABICHNEM U XpaHEHHEM 3BYKOBBIX (hailyioB
3 WndopmarmoHHbIe TEXHOIOTHI
31 TexcToBbIe JOKYMEHTHI 1 UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHLa, ab3all, CTpoKa, CII0BO, CHMBOJ)
32 TexcToBBIHM MpolecCOpP — MHCTPYMEHT CO3/aHUS, PEIAKTHPOBAHUS U (OopMaTHpPOBaHUs TeKcToB. IIpaBuia
' Habopa TekcTa
PenaktupoBanune Tekcra. CBoiictBa cumBonoB. Ilpudt. Tunsr mpudroB (pyOreHble, ¢ 3aceykami,
3.3 MoHowmpuHHEE). [lomykupHoe 1 KypcuBHOE HauepTanue. CBoWcTBa ab3aleB: IpaHUIIb], A03aIHBIA OTCTYII,
HHTepBaJl, BepaBHUBaHKe. CTHIeBOE opMaTHpoBaHue
34 CrtpyKTypupoBanue HH(pOpManuu ¢ MOMOUIbIO CIIMCKOB U Tabnui. MHOroypoBHeBbIe ciucku. JloOaBieHme
' TaOIUI] B TEKCTOBBIE JJOKYMEHTHI
35 BcraBka m3o0pakeHHH B TeKCTOBbIe NOKyMeHTHL. OOTekaHne W300pakeHHH TeKcTOM. BkimoueHne B
' TEKCTOBBIN JOKYMEHT AUarpamMM H GpopMyit
3.6 [MTapameTpsl cTpaHuIbl, HyMepanus cTpanul. Jlo6aBieHne B JOKYMEHT KOJIOHTUTYJIOB, CCBIIIOK
37 [IpoBepka mpaBonmcanusi. PaccraHoBka mepeHocoB. ['onocoBoit BBox TekcTa. OnTHUECKOE paclno3HaBaHKE
' tekcTa. KommbrotepHslil mepeBos. Vcrons3oBanue cepBruco cetu MHTEpHET 11 00paboTKU TeKcTa
38 3HaKOMCTBO ¢ TpadUYecKUMH peaakTopamu. PactpoBele pucyHku. lcmomb3oBaHue rpaduuecKux
' MIPIMHTHBOB
Ornepanuy pefakTHPOBaHUs rpaduIecKiX 0OBEKTOB, B TOM YHcIe HU(POBBIX GoTorpaduil: I3MEeHeHHe pa3Mepa,
39 00pe3Ka, OBOPOT, OTpakeHHne, paboTa ¢ 00nacTaMu (BbIIEICHIE, KOTMPOBAHHE, 3aJIMBKA [IBETOM), KOPPEKIIUS
I[BETA, IPKOCTH M KOHTPACTHOCTH
310 BexktopHas rpaduka. Co3aHue BEKTOPHBIX PHCYHKOB BCTPOGHHBIMH CPEICTBAMU TEKCTOBOTO MPOLECCOpa
' W IPYTUX IporpaMM (TIpUiIokeHui). Jlo0aBieHrne BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI
311 [onrotoBka MympTHMENUHHBIX Tpe3eHTanwid. Cmaiin. JloOaBieHHe Ha clald] TEKCTa W WU300paKEHHM.
' Pabora ¢ HeCKOIBKUMH craiaamn
3.12 JloGaBneHune Ha ciaii ayAnOBU3yalIbHBIX JaHHBIX. AHUMAaus. [ unepcchuIku
8 KJIACC
Kon IIpoBepsieMblii 31eMeHT cofAep:KaAHUS
1 Teopernueckre 0OCHOBBI HHPOPMATHKH
11 Hemno3ummonHsle M MO3WIMOHHBIE cHcTeMbl cumcieHus. Ancdasur. OcHoBanme. Passépryras dopma
. 3aIliucu yucJia. nepeBOﬂ B A€CATUYHYIO CUCTEMY YHCEJI, 3alITMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSA
1.2 PuMckast cucteMa CUMCIIeHHs
JIBonuHas cucrema cumcienus. [lepeBoj nensix yucen B npexaenax or 0 no 1024 B qBoMyHyIO cUCTEMY
13 CUYHCJICHHUSA. BOCbMepPI'—lHaS[ CHUCTEMA CUHUCIICHHA. l_[epeBogl YUCeJI U3 BOCbMepPI‘IHOﬁ CUCTEMBI B IBOUYHYIO
' U JecATHUHyI0 cucteMbl u obpartHo. lllectHaamarepmunast cuctema cumcieHus. IlepeBox umcen 3
L[ICCTHaJlLIaTepI/I‘[HOf/i CUCTEMBI B IBOMYHYIO, BOCBMEPHUUIHYIO U NECATUIHYIO CUCTEMBI 1 O6paTHO
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14 Apudmernueckre onepaniy B ABOMIYHON CUCTEME CUUCIICHHS
Jlornueckue BbICKa3bIBaHMS. Jlormdeckwe 3HAUCHUsS BBICKA3BIBAaHMH. OJIEMEHTapHBIE W COCTABHEBIC
BbICKa3bIBaHUA. Jlormueckue omepanuu: «u» (KOHBIOHKIHSA, JIOTHYECKOE YMHOXKEHHE), «HIN»
15 (IM3BIOHKLUS, IOTHYECKOE CIOKEHHE), «HEe» (JIoTHYecKoe oTpHUIaHue). [IpHopuTeT TOrHYecKuX onepauii.
OmnpeneneHne HCTHHHOCTH COCTABHOTO BBICKA3BIBAHUS IIPU N3BECTHBIX 3HAUCHUSIX HCTHUHHOCTH BXOISIINX
B HETO 3JIEMEHTAPHBIX BHICKA3BIBAHUIA
16 Jlornyeckue BolpakeHHs. [IpaBuma 3amucu JIOTMYECKUX BbIpakeHHH. IlocTpoeHme TaOmuIy MCTHHHOCTH
' JIOTUYECKUX BBIPAKEHUH
17 Jlornueckue 371eMEHTHL. 3HAKOMCTBO C JIOTHIECKHMH OCHOBAMH KOMITBIOTEpA
2 AJNITOPUTMBI U IIPOTPAMMHPOBAHUE
21 INonsitue anroput™a. McrnonHUTENM anropuTMOoB. AJNITOPUTM KaK IUIaH YNPaBIeHHs HCIOTHUTEIEM
22 CaoiicTBa anroputma. CriocoObl 3aMCH anroputMa (CJIOBECHBIH, B BUAE OJI0K-CXEMBI, IPOrpaMmMa)
AnroputmMudeckre KOHCTpYKIUH. KoHCTpykuus «cinegoBanuey». JInHelHbIH anroput™. OrpaHHYEHHOCTh
2.3 JIMHEHHBIX ~ AITOPUTMOB:  HEBO3MOXKHOCTH  IIPEIYyCMOTPETh  3aBHCHMOCTh  IIOCIIEIOBATEIBHOCTH
BBIMOJTHAEMBIX ICHCTBUI OT MCXOHBIX JAHHBIX
24 KoHCTpyKunst «BeTBIEHHE»: IOJHAs W HemoiHas (opMbl. BrlmonHeHWe W HEBBIIONHEHHWE YCIOBHS
' (MCTUHHOCTB U JIOKHOCTH BBICKa3bIBaHMs). IIpOCThIE 1 COCTaBHBIE YCIOBHS
95 KoHCTpyKIHMST «ITOBTOpPEHME»: LIUKIBI C 3aJaHHBIM YHCJIOM IOBTOPEHHH, C YCIOBHEM BBIIOIHEHUS, C
' TepeMEHHON 1MKIIa
Paspabotka 11t (OpMaTbHOTO HCIIOMHUTENS alrOpPUTMA, IPHBOJLILIETO K TpeOyeMOMy pe3ynbTaTy Mpu
26 KOHKPETHBIX HCXOIHBIX HaHHBIX. Pa3paboTka HECIOXKHBIX aJITOPUTMOB C HCIIOJIB30BAaHUEM IMKIOB U
' BETBICHUN IS yIpaBiieHUs] ()OPMasbHBIMH HCIIOJHHUTEISIMU. BBIMOMHEHNE anropHTMOB BPYyYHYIO U Ha
koMmbioTepe. CHHTaKCHYIECKHE U JIorndeckre ommOku. OTKa3bl
97 SI3pik mporpammupoBanus (Python, C++, Java, C#, IlkonbHbiidi Anropurmudeckuit SI3sik). Cucrema
' MIPOTrPaMMHPOBAHUS: PEIAKTOP TEKCTA MPOTrPaMM, TPAHCIISTOP, OTIATINK
2.8 INepemennast: Tur, nMs, 3HaueHue. Llensie, BelieCTBEHHBIE U CHMBOJILHBIE TEPEMEHHBIE
Omneparop mpucBauBaHUs. Apu(METHUYECKHE BBIPAKEHUS M TOPSAAOK MX BhUHCIeHHs. Omepanuu c
2.9 LETBIMH YHCIIAMH: LIEJIOUUCIICHHOE JIeNICHHE, OCTaTOK OT JieJeHus. [IpoBepka JeIMMOCTH OIHOTO LENOro
YHCIa Ha JIPYroe
BerBnenns.  CocTaBHbIE  yCNOBHs  (3aIlMCh  JIOTHYECKMX  BBIDOKGHMH Ha  W3y4aeMOM  SI3bIKE
2.10 porpaMMHpoBaHus). HaxokaeHne MUHIMyMa U MaKCUMyMa U3 IBYX, TPEX U 4eThIpEX uncen. Pemenne
KBa/IPaTHOTO YPaBHEHMs, UMEIOIETO BELIECTBEHHBIE KOPHU
)11 JnanoroBasi OTiagKa MPOrpaMM: IIOLIArOBOE BBINOJHEHHE, MPOCMOTP 3HAYCHUH BEIWYMH, OTJIAJOYHBIH
' BBIBOJI, BHIOOp TOYKH OCTaHOBA
Iukn c¢ ycnosueMm. Anroputm EBkimpma juii HaxoxJeHHs HauOONIbIIero oOLIEro NENuTeNs IBYX
212 HaTypalbHbIX 4ucel. Pa3OueHne 3ammucu HaTypalbHOIO YHCIa B MO3UIMOHHOW CHCTEME C OCHOBAaHHEM,
MEHBIINM WX paBHEIM 10, Ha OTAENBHEIE TU(PHI
213 [lukn ¢ mepeMeHHOH. AJTOPUTMBI MIPOBEPKU ACIUMOCTH OJHOTO ILEJIOT0 YHCIa Ha JPYroe, MPOBEPKH
' HaTypaJIbHOTO YHCIIA Ha IPOCTOTY
214 O0paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBEIE) mepeMeHHble. [locuMBonbHas 00paboTKa
' cTpok. ITogcuéT yacToTHI MOSBICHHUS CHMBOJIA B CTpOKe. BeTpoenHble yHKINH 111 00paboTKH CTPOK
915 OmnpeneneHne BO3MOXHBIX PE3yJIbTaTOB pabOTHI AITOPUTMA IIPU 33JaHHOM MHOXECTBE BXOJHBIX JAHHBIX,

OIIPEACICHNUE BO3SMOXKHBIX BXOJHBIX JaHHBIX, TIPUBOASAIIUX K JAHHOMY PE3YJIbTAaTy
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9 KVIACC

Kox

ITpoBepsieMblii 3J1eMEHT coep:KAHUSs

1

ITudposas rpaMoTHOCTE

11

I'mobanbHas ceth I/IHTepHeT, IP-a,;:[peca Y3J0B. CeteBoe XpaHCHUE JTaHHBIX. MeTOI[LI WHIUBUAYAJIbHOI'O U
KOJIJICKTUBHOI'O pa3sMCUICHUS HOBO# I/IH(I)OpMaIII/II/I B HHTepHeTe. Bombmme JTAHHBIC (I/IHTepHeT-HaHHLIC, B

YACTHOCTH JIAHHBIC COIIMATIBHBIX CETeH )

12

Tlonsitue 06 mHpOPMALMOHHON Ge30macHOCTH. YTpo3bl MHA)OPMALMOHHOW Oe30macHOCTH mpHu padoTte B
r100aIbHOM CeTH W MeTOABl MpoTHBOneicTBUS uM. [IpaBuna Oe3omacHOW ayTeHTU(HKALUHM. 3aIluTa
mnqHOH wHpopmarm B cetw IHTepHer. besomacHele crpaternm noBeneHHs B cetd MHTepHeT.
IpenynpexieHue BOBJICUECHHS B JACCTPYKTUBHBIC M KPUMUHAJIBHBIE (DOPMBI CETEBOIl aKTHBHOCTH

(xubepOymMHT, GUIIMHT U ApyTrue Gopmbl)

13

Bunsl pesrensHoctr B MHTEpHETE. IHTEpHET-CEPBHUCH: KOMMYHUKAIL[MOHHBIC CEPBHCHI (II0YTOBAs CIIyx0a,
BHJICO-KOH(EPEHI-CBSI3b U JPYTrue), CHpPaBOYHbBIC CIYXObl (KapThl, PAaCIUCaHHUs W JAPYrue), MOUCKOBBIC
CIIy>kObI, CInyxkObl OOHOBJIIEHHS OPOTPaMMHOTO oOOecleueHHs | JApyrue ciayxOsl. CepBHCHI
roCyIapCTBeHHBIX yeiryr. O6naunble XpaHWiuia gaHHbIx. CpencTBa COBMECTHON pa3paboTK JOKYMCHTOB
(omnaita-oducsr). [IporpamMHoe obecriedeHre Kak BeO-CEPBUC: OHJIAIHOBBIC TEKCTOBBIC U rpaduuecKue

PEAAKTOPBI, CpeIbl Pa3padoOTKH IPOrpamMm

Teopernyeckie OCHOBEI HHPOPMaTHUKH

21

Monens. 3amauun, pemaeMble ¢ MOMOIIBI0 MoaenupoBanus. Kiaccupukanuum moneneid. MarepuaibHbIe
(HatypHbIe) 1 HHpOpPMAIOHHBIE Mozeny. HerpeprIBHbIE M IUCKpeTHBIE MOAeNU. IMUTAaIIMOHHBIE MOZIEIH.

HUrpossie Moneny. OrieHKa COOTBETCTBHS MOJISITH MOJICIIUPYEMOMY OOBEKTY M LIEJISIM MOJICIUPOBAHUS

2.2

Ta6mmunbie Moenu. Tabnuia Kak MPeCTaBICHIE OTHOIICHHS

2.3

Bazbr ganHbx. OTO0P B TabIHIIE CTPOK, YAOBIETBOPSIOMINX 3aJaHHOMY YCIIOBUIO

24

I'pa¢d. Bepumna, pedpo, myts. OpHEeHTHpOBaHHBIE M HEOpHUEHTHpOBaHHEIE Tpadsl. [muHa (Bec) pedpa.
BecoBas marpuia rpada. JnnHa nytu mMexnay BepiinHamu rpada. ITonck onTumanbHOTO HyTH B rpade.
Havanpnas BepmmHa (MCTOYHHMK) W KOHEYHAs BepIIMHA (CTOK) B OPHEHTHPOBAaHHOM rpade. Brrancnenne

KOJIMYECTBA ITyTel B HAIPaBICHHOM allMKIMYECKOM rpade

25

HepeBo. Kopens, BepmmHa (y3emn), nuct, pedpo (myra) mepesa. Bricota nepesa. Ilomnepeso. IIpumepst

HCHOJIb30BaHM JiepeBbeB. [lepebop BapHaHTOB C MOMOIIIBIO epeBa

2.6

IlonaTHe MaTeMaTHYECKOH MOJENH. 3aa4n, pelmaeMble ¢ IIOMOIIBI0 MaTeMaTHIECKOTO (KOMIBIOTEPHOTO)
MozenupoBaHus. OTiIMUMe MaTeMaTUYecKOW MOJENM OT HATypHOH MOJAEIM M OT CIIOBECHOTO

(JTUTEepaTypHOTO0) OMUCaHHsT 00BhEKTa

2.7

DTansl KOMITBIOTEPHOI'O MOJICJIMPOBaHUA: IMOCTaHOBKa 3aJia4du, IOCTPOCHUE MaTeMaTH4eCKOn MOJECIIH,
nporpaMMHas pe€ajn3anus, TECTUPOBAHUC, MPOBECACHUEC KOMIBIOTCPHOI'O SKCIECPUMEHTA, aHaJIU3 €ro

pe3yabTaTOB, YTOUHEHHE MOJICIIH

ANTOPUTMBI U IPOTPaAMMHUPOBAHHE

31

Pasz0Ouenue 3agaun Ha noazagauu. CocTaBiIeHUE aNTOPUTMOB M MPOTPaMM C UCIIOJIB30BAHHUEM BETBIICHHH,

[MUKJIOB X BCIOMOT'aTEJIbHBIX aJITOPUTMOB JIs1 YIIPABJICHUSA UCITOJIHUTEIIEM UIIN APYTUMH UCIIOJTHUTEIIAMUA

3.2

Tabmuunele BenwumHB! (MaccuBbl). OpHoMepHBIE MaccuBBL. COCTaBICHHE W OTJIAAKa IIPOTPAMM,
peanu3yIoIX TUIIOBBIC AITOPUTMbI 00pPaOOTKM OJHOMEPHBIX YHCIIOBBIX MAacCHBOB, Ha OJJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, LlIkonbHbIH AroputMudecKuii SI3bIK): 3amoiHeHne
YHCJIIOBOTO MAacCHBa CIyJaifHBIMH YHCJIaMH, B COOTBETCTBHM ¢ (OPMYNIOH WM IyTEM BBOJAA YHCE,
HaXOXJEHHE CYMMBI 3JIEMEHTOB MAacCHUBA, JMHEHHBIM MMOMCK 3aJaHHOI'O 3HAYEHHUs B MAacCHUBE, HMOACUET

OJICMCHTOB MacCHBa, YOOBJICTBOPAIOMINX 3aJaHHOMY YCJI0BHIO, HaX0XICHUC MHUHHUMAJIBHOI'O
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(MaKCI/IMaIIbHOFO) DJICMCHTA MaCCHBa. COpTI/IpOBKa MaccuBa

33

OO6paboTka TMOTOKAa [aHHBIX: BBIYMCICHHE KOJIMYECTBAa, CYMMBI, CpEAHEro apu(pmMeTHueckoro,
MHUHUMQJIBHOTO M MaKCHMAaJIBHOTO 3HA4YEHHs SJIEMEHTOB IIOCIEAOBATEIBHOCTH, YIOBIETBOPSIOMINX

3alaHHOMY YCIIOBHIO

3.4

VYopasnenune. CurHan. OOpatHas cBa3b. llodydeHwe CHrHajIOB OT IM(POBBIX OaTYMKOB (KAaCaHHMS,
paccTosHUS, CBETa, 3ByKa M Apyroro). IIpuMeps! HCIONIB30BaHMS NPUHINIIA 00pPAaTHOM CBSI3M B CHCTEMax
YIIpaBJICHHS] TEXHUUSCKUMH YCTPOWCTBAMH, B TOM 4HCIIe B poboToTexHuke. [Ipumepsr poGOTH3NPOBAaHHBIX
cucteM (cHUcTeMa yNpaBiICHUsS [BIKCHHEM B TPAHCIIOPTHOH CHCTEMe, CBapOYHas JHMHUS aBTO3aBOAA,
ABTOMAaTHU3UPOBAHHOE YIpaBJIeHHE OTOIUICHHEM IO0Ma, aBTOHOMHAsl CHCTeMa YIPABJICHHS TPAHCIOPTHBIM

CPEICTBOM U JIPyTHe CHCTEMBI)

VHbopManOHHbIC TEXHOIOTHI

4.1

TTonsiTne 06 >neKTPOHHBIX TabiuIax. THIBI JaHHBIX B srYeikax 3JIEKTPOHHOH Tabmuubl. PenaktupoBanue n
¢dopmatupoBanne Tabiu. BerpoeHHbIe GyHKIMY U1 TOMCKAa MAaKCHMyMa, MHHIMYMa, CYMMBI U CPEJTHETO
apudmerndeckoro. CopTUpOBKa JaHHBIX B BBIICICHHOM Anana3oHe. [loctpoerne auarpamm (THCTOTrpaMMma,

KpyToBast AuarpamMma, TouedHas quarpamma). Berbop trma quarpaMmet

42

IIpeobpazoBanue hopmy:n npu konrpoBanud. OTHOCUTEBbHAS, A0COMIOTHAS M CMEIIAHHAS aJpecarys

43

VcnoBHbIE BBIYUCICHUS B AJEKTPOHHBIX Tabiuunax. CyMMHpOBaHHE M MOACYET 3HAYCHM, OTBEYAIOLINX
3aJaHHOMY ycloBUI0. O0paboTka 0OJBIINX HAOOPOB NaHHEIX. UHCIEHHOE MOJICIMPOBAHUE B SIEKTPOHHBIX

TabJIMIax

44

Ponp mHGOPManMOHHBIX TEXHONOTHH B pa3BUTHM SKOHOMHMKM MHpa, CTpaHbl, pernoHa. OTKpBITHIE
oOpaszoBarenbHBIe  pecypchl. [Ipodeccnu, cBsizaHHBle ¢ WHPOPMATHKOH W MH()OPMALMOHHBIMU
TEXHOJIOTHSIMH: BeO-An3aiiHep, MPOrpaMMHUCT, Pa3paboTYMK MOOWIBHBIX IPHIOKEHUH, TECTHPOBILUK,

ApXUTEKTOP MPOrPaMMHOTO 00ECTICUeHNs], CIIEIUANCT 110 aHAIN3Y JaHHBIX, CHCTEMHBII aIMUHUCTPATOP

ITPOBEPAEMBIE HA OI'D IO UH®OPMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM MPOT'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon
IIpoBepsiemble TpeOOBaHMSA K NIPeAMETHBIM pe3yJibTaTaM 0a30BOI0 YPOBHS
MpoBepPsieMO . .
OCBOEHUS OCHOBHOIi 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOT'O 001IeT0 00pa30BaHUs
o
Ha ocHoBe PI'OC
TpedoOBaHMSI
1 3HaTh (MIOHUMATB)
Bragenue OCHOBHBIMH TMOHATHSAMH: WH(OpMAIUs, Tepenadya, XpaHeHHe W o0paboTka
11 WHPOPMALIUHU, alTOPUTM, MOJAETb, NU(PPOBOH MPOAYKT W WX HCIOIH30OBAHUE I
pelreHus y9eOHBIX U MPAKTUICCKHUX 3a1a9
1.2 BiasieHue MOHSTHSMU: BBICKa3bIBAHHUE, JIOTHUYCSCKAS OMEPAIlHs, IOTHUECKOE BRIPAKCHHE
2 YMeThb
1 YMeHre onepupoBaTh CIUHHUIIAMH H3MEpPEHHUS MHGOPMAIIMOHHOTO 00BhEMA U CKOPOCTH
repeaayu JaHHbIX
YMeHne 3amuchiBaTh M cpaBHHBaTh Henble uyucia or 0 mo 1024 B pasmuuHBIX
2.2 MO3ULMOHHBLIX CHUCTEMax CYMCIEHHA C OcHOBaHMaAMHU 2, 8, 16, BBIIOIHATH

apudmMeTHYECKrE oniepalii HaJl HAIMH
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2.3

Vmenne KOOUPOBATH U JCKOAUPOBATH COOGHIGHI/IH 0 3aJaHHBIM paBUJIaM; IOHUMAaHUEC
OCHOBHBIX MPUHIUIIOB KOJUPOBAHUA I/IH(l)OpMaHI/II/I pa3anH0171 OpUupoabL: TeKCTOBOﬁ,

rpaduIecKo, ayano

24

VYMeHue 3aluchiBaTh JIOTHYECKHE BBIpAXKCHUA C€ HCHOJb30BaHUEM JU3BIOHKIIUU,
KOHBIOHKIIUU W OTPpULAHHA, ONPEACIATH HCTUHHOCTH JIOTHUYECKUX Bpra)KeHPIﬁ, €CIIn
M3BECTHBI 3HAYCHHUSA HWCTUHHOCTH BXOIAIINX B HETO NEPEMEHHBIX, CTPOUTH Ta6JH/ILIBI
HUCTUHHOCTH JII JIOTHYCCKHUX BLIpa)KCHI/II\/‘I; 3allUChbIBAaTh JIOTUYCCKHUE BBIPAXKCHUSA Ha

N3Yy4a€MOM S3bIKE IPOrpaMMUPOBAHUA

2.5

YMeHHE COCTaBJIATh, BBIIONHATh BPYUHYIO W Ha KOMIIBIOTEPE HECIOXKHBIC AITOPUTMEI
sl ynpasneHus: ucnonHutenamu (Yepenamka, YepTE&XHUK M OpyTrHE); cO3/1aBaTh H
OTJIQ)XMBaTh NHPOrpaMMBI Ha OJHOM M3 S3bIKOB mporpammupoBanusi (Python, C++,
ITackane, Java, C#, lllkonbHbld AnroputMuueckuil SI3bIK), pealu3yrolue HECIOKHbIE
ITOPUTMBI 0OPaOOTKHM YMCIIOBBIX AAaHHBIX C HCIIOJIb30BAHHEM LIMKJIOB M BETBICHUII;
yMeHHe pa30uBaTh 3aJaudl Ha MNOA33aJayd, HMCIOJIb30BATh KOHCTAHTHI, NEPEMEHHbIC U
BBIPAKEHUS PA3TUYHBIX TUIIOB (YMCIIOBBIX, JOTMYECKHX, CUMBOJIBHBIX); aHAIU3UPOBATh
MIPEUIOKEHHBIN alNrOpUTM, ONpEeAeNsITh, KaKue Pe3ylbTaThl BO3MOXKHBI MIPU 3aJaHHOM

MHOXCECTBC HCXOAHBIX 3HAYCHUU

2.6

VMeHne 3ammcaTh Ha HN3y4acMOM S3bIKC MNPOrpaMMHUPOBAHUA AJITOPUTMbI HPOBCPKU
ACITMMOCTU OAHOI'0 1HEJIOro 4Yucjia Ha ApYyroe, NpoOBCPKHM HATypaJbHOTO 4YHCJIa Ha
MPOCTOTY, BBIACJICHUA HI/I(bp 13 HaTypaJbHOI'0 4YMcCjia, MTOUCK MAKCUMYMOB, MUHUMYMOB,

CYMMBbI YHCIO0BOM MOCIIEIOBATECILHOCTH

2.7

Brnanenne ymMeHHEeM OpHEHTHPOBATHCS B HEPAPXUIECKON CTPYKTYpe (ailiioBON CHCTEMBI,
paboratk ¢ (aiuloBOil CHCTEMOW IEpCOHAIBLHOTO KOMIIBIOTEpA C HCIIOJIB30BAHHEM
rpajgudeckoro wuHTEepderca, a WMEHHO: C€O03/aBaTh, KOIHMPOBAaTh, IEpEMeEIaTh,

HIePEUMEHOBBIBATH, YIAJSITh U ApXMBUPOBATh (Dailyibl U KaTaJIoru

2.8

Brnagenne  ymMeHMSMH M HaBbIKAMHM  HCIIONB30BAaHMS  MHGOPMAIMOHHBIX  H
KOMMYHHKAIIHOHHBIX TEXHOJOTMH IS MOWCKA, XpaHeHHs, oO0paboTKM M mepenadyu u

aHaJM3a pa3InIHbIX BUAOB HH(OpMAIH

29

YMeHne BBIOHpATh CIIOCOO MPENCTaBICHUS HAHHBIX B COOTBETCTBHUHU C ITOCTABJICHHOW
3amadeil  (Tabmuipl,  cxembl, rpaduKd, JAMarpaMMbl) C  HCIOJB30BaHHEM

COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00PaOOTKH JaAHHBIX

2.10

Ymenue (opmanu3oBaTh U CTPYKTYPUPOBaTh MHGOPMAIMIO, UCIIONb3Ys IIEKTPOHHBIE
Tabnump! U1t 00paboTKH, aHANIN3a W BU3yalIM3al[H YHCIIOBBIX JAHHBIX, B TOM YHCIE C
BBIJICJICHNEM JMania30Ha TaOJIHIBl U YIOPSI0YMBAHUEM (COPTHPOBKOW) €ro 3JIEMEHTOB;
yYMEHHE TIPUMEHSTh B OJIEKTPOHHBIX Tabmuiax (opMyssl aiast  pacdy€ToB C
HCIIONIb30BAaHMEM BCTPOEHHBIX (YHKIMH, aOCONIOTHOH, OTHOCHTENILHOM, CMEIIaHHOH
aJipecaly; UCIOJIb30BaTh AJIEKTPOHHBIE TAONHIIBI ISl YUCIEHHOTO MOJAEIMPOBAaHUS B

MIPOCTHIX 3a/1a49aX U3 pa3HBIX MPEIMETHBIX obracTeit

MNEPEYEHbB 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA OI'D ITO

NH®OPMATHUKE

34




Kon

IIpoBepsieMblii 3J1eMeHT coAep:KaHUs

Hudposas rpaMOTHOCTB

11

@aitnel n manku (karaynorn). [IpuHOUNEI mocTpoeHus QaiioBeIX cucteM. IlomHoe mMmst daitna
(mankn). IyTte k ¢aiiny (manke). Pabora ¢ QaitmaMu ¥ KataloraMu CpeICTBAMH ONEPAL[HOHHON
CHCTEMBI: CO3/IaHHE, KOIIMPOBAaHHE, IePEMEILCHNE, IEPESUMEHOBAaHUE U yalneHue (ailjioB U nanox
(xararnoros). Tumsl daitno. CBoiicTa (aiinos. Paiinosslii MmeHemKep. [Touck daiinos cpencramu

ONEPALMOHHON CUCTEMBI

12

O0benuHeHne KOMIbIOTEpoB B ceTb. Cerh IHTepHer. Beb-ctpanumma, BeG-caiiT. CTpykTypa
anpecoB BeO-pecypcoB. Bpaysep. IlomckoBele cucremsl. Ilowck MHGOpManuu IO KIFOYEBBIM
CJIOBaM U 110 u300pakeHuIo. JlocToBepHOCTh HH(pOpMaLUK, NoxydeHHoH u3 Mateprera. IP-agpeca

y310B. CeTeBoe XpaHEHHUE JaHHBIX

Teopernueckue 0CHOBBI HHPOPMATUKH

21

JIMCKpETHOCTh JTaHHBIX. BO3MOKHOCTH ONUCAaHMS HENPEPHIBHBIX OOBEKTOB M IPOLECCOB C
TIOMOIIBIO TUCKPETHBIX TaHHBIX.

CumBoin. Andasur. MomHocTs andasura. JBonunsiii andasut. KonniecTBo BCeBO3ZMOXKHBIX CIIOB
(KOOBBIX KOMOMHAIMH) (HUKCHPOBAHHOW JUIMHEI B IBONYHOM andasute. [IpeodpasoBanue nodoro
andaBuTa K NBOMYHOMY. KOJIMYECTBO pasmMYHBIX CJIOB (PMKCHPOBAHHOHM JUIMHEI B andaBHTE
onpenenéHHON MOLTHOCTH.

KomupoBanue CHMBOJIOB OIHOTO an(aBUTa C IMOMOIIBIO KOJOBEIX CIOB B JpyroM aidasure,
KomoBas Tabnuua, aAekoxuposanue. Konuposanue tekcToB. PaBHOMepHBIH koa. HepaBHOMEpHSIi
kox. Komuposka ASCIL. Bocemubutaeie komupoBku. Ilonmstne o xomupokax UNICODE.
JlekonupoBaHue COOOLIEHWH C HCIOIb30BAaHHEM PABHOMEPHOIO M HEPaBHOMEPHOIO KOJa.

HudopmanmoHHblil 005EM TeKcTa

2.2

HNudopmanmonssiii 006EM AaHHBIX. BUT — MUHUManbHas €IUHUIA KOJIWYECTBa WHPOpPMAIMHA —
IBOWYHBIA paspsia. EnuHunel w3MmepeHuss HHPOPMAIMOHHOTO 00BEMa MaHHBIX. bur, OaiT,
KuI00aiT, Merabaiit, rurabaiit. CKOpoCTh mepelayl MaHHBIX. EJWHHIBI CKOPOCTH TMepenadu

JAHHBIX

2.3

Komuposanue nseta. LiBetoBbie Mmonenn. Mozens RGB. ['myOuna kogupoBanus. [lamutpa.
PactpoBoe u BekTOpHOE TpencTaBieHue u3oOpakenuit. [Iukcens. OrneHka HHOOPMANUOHHOTO

00BpéMa rpadUIecKiX JaHHBIX IS PACTPOBOTO H300pasKeHNUS

24

Koauposanue 3Byka. Pa3psagHocts 1 yacTora 3anucu. KonmuuecTBo kaHaIOB 3aMuCH.
OreHKa KOJIMYIECTBEHHBIX IApaMETPOB, CBA3AHHBIX C MPEJCTaBICHHEM W XPaHEHHEM 3BYKOBBIX

(aiinos

25

HenosunuonHble ¥ TMO3WIMOHHBIE CHUCTEMBI cuuciieHus. Andasut. OcHoBanme. Pa3épHyTas
¢dopma 3ammcu uncna. [lepeBoq B IECATUYHYIO CHCTEMY YHCEN, 3alIUCAHHBIX B APYTHX CHCTEMax
CUHCTIEHUS].

Pumckas cucrema CUnCIIeHUs

2.6

JBonunas cucrema cumcienus. IlepeBon nensix uucen B npeaenax ot 0 g0 1024 B agBonuHyio
cucteMy cuucieHus. BocbMmepuuHas cucrema cuucieHus. IlepeBon uucen u3 BOCBMEPHUUYHOM
CHUCTEMBl B [IBOWYHYIO H JIECATHYHYIO CHUCTeMBl W oOpartHo. lllecTHammarepudHas cucTeMa
cuncnenus. [lepeBoj uncen U3 IIECTHAIUATEPUYHON CHCTEMBI B JBOMYHYIO, BOCBMEPHUUHYIO U

JECSITUYHYIO CUCTEMBI U 00paTHO. ApU(METHYECKHE OTepallii B JBOMYHON CUCTEME CUHCIICHUS

2.7

Jlormyeckue BhICKa3bIBaHUS. JIoTHUECKIe 3HAUCHHST BHICKA3bIBAHHN. DIIEMEHTApPHBIC H COCTABHBIC
BBICKa3bIBaHUs. Jloruueckue omepanuu: «u» (KOHBIOHKIUS, JIOTHYECKOE YMHOXCHHUE), I
(IM3BIOHKIIMSA, JIOTUYECKOE CIIOKEHHE), «He» (JIorTMYeckoe oTpuuaHue). [Ipuoputer Jorudeckux

onepaunﬁ. OnpeﬂeneHI/Ie HUCTHHHOCTHU COCTAaBHOI'O BBICKAa3bIBaAHHs, C€CJIM HM3BCCTHBI 3HAYCHHA
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UCTUHHOCTH BXOJAIIHNX B HETO 3JIEMCHTAPHBIX BbICKa3bIBaHUH. Jlorndyeckue BBIPAXKXCHUS. HpaBI/UIa

3aITUCH JIOTHYCCKUX BBIpa)KeHHfI. HOCTpOGHI/Ie Ta6JII/III HUCTUHHOCTH JIOTHYCCKUX BI)Ipa)KeHI/Iﬁ

2.8

Jlornueckue seMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMIIBIOTEpA

29

HenpepriBHBle U auckpeTHble Monenu. MmutanmonHsle Mmoaenu. Mrposele momenu. OrneHka

AI€KBATHOCTU MOJECIU MOJACIIUPYEMOMY O6’I)CKTy U 1eJIsIM MOJACIIUPOBaHUA

2.10

TabmuuHbIE MOJICIIN. Ta6n1/1ua KakK npeACTaBJICHUE OTHOIICHUA. bazbr JAHHBIX. 0T60p B Ta6J'II/IH€

CTPOK, YAOBJIETBOPAIOIIHNX 3aJaHHOMY YCJIOBUIO

211

I'pad. Bepmmna, pebpo, myrs. OpHeHTHpPOBAaHHBIE I HEOpHEHTHpOBaHHBIE rpadsl. [nmuHa (Bec)
pebpa. BecoBas marpuna rpada. J[nuna nytu mexay BepmunHamu rpada. Ilonck onTumansHOTO
myTH B rpade. HagansHast BepIuHa (MCTOYHUK) M KOHEYHAsl BEPIINHA (CTOK) B OPUEHTHPOBAHHOM

rpade. BeruucieHne koamyecTBa MyTei B HapaBIeHHOM allUKINIECKOM rpade

212

HepeBo. Kopens, Bepmmua (y3en), Jmct, pedopo (myra) mepeBa. Bricota nepepa. Ilommepeso.

[Tpumeps! ncrionbp30BanHus AepeBbeB. [lepebop BapHaHTOB ¢ TOMOIIEIO epeBa

AJITOPUTMEI U IIPOTPAMMHPOBAHNE

31

CpoiictBa anroputma. CnocoOBl 3amuCH  ajdropuTMa (CIIOBECHBIH, B BHAE OJOK-CXEMBI,
porpamMma).

CocTaBneHue aIrOpUTMOB M MpOrpaMM C  HCIOJIb30BAHUEM  BETBJICHUH, IMKIOB U
BCIIOMOTATENbHBIX AITOPUTMOB JUIA yrpasieHus ucnonaureneM (Pobor, Uepenamka, YepTéxHuK

U ipyrue). BelnonHenue anropuTMoB BpYUHYIO U Ha KOMIIBIOTEPE

3.2

S3pik mporpammupoBanust (Python, C++, Ilackamb, Java, C#, IlIkonbHBI AJNTOPUTMUYCCKHIA
SI3BIK).

CucreMa IpoOrpaMMUpPOBAHMS: PEJAKTOP TEKCTA IIPOTPAMM, TPAHCIIATOP, OTIaTIHK.

IlepemenHas: Tum, ums, 3HaUeHUE. Llenble, BEMECTBEHHBIE M CHMBOJIBHBIE IIEPEMECHHEIE.

Omneparop npucBauBaHusA. ApUPMETHUECKIE BEIPAKEHHS U MOPSIIOK UX BhIUMCIeHUA. Omepanun ¢
LEeNBIMA YHCIIAMH: IIETOYHCICHHOE IENeHHe, OCTaToK OT jeneHus. Bersnenmsa. CocTaBHbIE
ycinoBHsl (3amUCh JIOTMYECKUX BBIPAXKEHHH HAa HM3y4aeMOM S3BIKE IPOTrPaMMHPOBAHHS).
Haxoxnenue MuHuMyma

U MakCUMyMa M3 JBYX, TPEX M 4eThIpEX umcel. PelieHne KBaJpaTHOTO ypaBHEHHs, NMEIOIETO
BeIlecTBeHHbIe KOpHHU. Lluka ¢ ycimoBuem. AnroputM EBKimma mms HaxoXXKAEHHS HAHOONBIIETO
obmero nmenuTens IBYX HATypalbHBIX d9Hcell. Pa30WeHme 3amucH HATypadbHOTO 4dHCIA B
TIO3UIIMOHHOI CHCTEMEe ¢ OCHOBaHMEM, MEHBIINM WK paBHbIM 10, Ha oTaensHble mUdpbL. [uki ¢
MepEeMEeHHON. ANTOPUTMBI TPOBEPKH JEMMMOCTH OJHOTO IEJOTO YHCIa Ha APYroe, MPOBEPKH

HaTypaJbHOT'O YHCJIa Ha IPOCTOTY

3.3

O0paboTka CHMBOJBHBIX HaHHBIX. CHMBOIBHBIE (CTPOKOBBIE) IepeMeHHBIe. [locMMBOIBEHAS
obpaboTka cTpok. ITofcyéT YacTOThI MOSBICHHS CHMBOJA B CTpOKE. BeTpoeHHBIE QYHKIMM s

00pabOTKH CTPOK

3.4

OHpeZ{eJ’IeHI/IC BO3MOKHBIX PE3YJIbTATOB pa60TLI AJIropuT™Ma Npyu AAaHHOM MHOKECTBE BXOIHBIX

JaHHBIX, OTIPEACICHNE BO3MOXKHBIX BXOAHBIX TaHHBIX, IPUBOAAINUX K JAHHOMY PE3YJIbTaTy

35

Tabnuunbie BenmmunHbBI (MaccuBbl). OqHOMEpHBIE MaccHBBL. COCTaBIICHHE W OTJIAJKA IPOTPAMM,
peau3yIoMNX THIIOBBIE aJTOPUTMBI 00PaOOTKH OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJJHOM H3
s3pIKOB  mporpammupoBanust (Python, C++, Tlackans, Java, C#, LlIkoabHBIA AJNTOPUTMHYECKHN
S13BIK): 3aMOJTHEHHE YHCIIOBOTO MacCHBa CIIYYalfHBIMH YHCIIAMH, B COOTBETCTBUH ¢ (pOpMYIIOi mim
myTéM BBOJA YHCEJT, HAXOKACHHE CYMMBI 3JEMEHTOB MAacCHBa, JIMHEHHBIA IMOWCK 3aJaHHOTO
3HAa4eHUs] B MAaccuBe, MOACYET 3JIEMEHTOB MAacCHBa, YIOBJIETBOPSAIOIIMX 33aJaHHOMY YCIOBHIO,
HaXOXKJIEHHEe MHHHMAJIFHOTO (MaKCHMaJbHOTO) »3JeMeHTa MaccuBa. COpPTHpOBKA MacCHBA.

OO0paboTka TOTOKAa JaHHBIX: BBIYMCICHUE KOJIMYECTBA, CYMMBI, CpeIHEro apu(pmMeTuyecKoro,
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MUHUMAJIBHOT'O U MAKCUMAJIbHOI'O 3HAUYCHUS IJICMEHTOB ITOCICA0BATCIbHOCTH, YIOBJICTBOPAIOIINUX

3aJaHHOMY YCJIOBUIO

3.6

Vupasnenne. Curnan. O6partHast cBs3b. [lonydeHne curHanoB oT DU(PPOBBIX JATIUKOB (HAIIpUMeEp,
KacaHUs, PacCTOSIHUSA, CBETa, 3ByKa). [IpmMephl MCHONB30BaHMS NMPUHIOUIA OOpaTHOW CBS3M B
CHCTeMax YINpPaBIEHUS TEXHUYECKHMH YCTPOWCTBaMM C TOMOIIbIO JATYHKOB, B TOM YHCIIE B

poGoToTexHuKe

WndopmaroHHbIe TEXHOIOTUI

41

TexcToBBIE JOKYMEHTHI M UX CTPYKTYPHBIE JJIEMEHTHI (CTpaHuIa, ab3all, CTpoKa, CII0BO, CHMBOII).

TexcToBBIH mpomeccop — MHCTPYMEHT CO3/aHMS, PEIaKTUPOBAHMS U (OPMATUPOBAHMS TEKCTOB.
IpaBuia nabopa texkcra. PenaktupoBanue Tekcra. CBoiictBa cuMBojoB. pudt. Tunsr mpudpTon
(pyOnensle, ¢ 3aceukamy, MoHOomMpuHHEE). [TomyxupHoe M KypcuBHOe HauepTaHue. CBolicTBa
ab3aleB: TpaHULbl, a03alHBIl OTCTYI, WHTEpBAJ, BbIPAaBHUBAaHHE. I[lapaMeTpbl CTPAHMIIBL.

CruieBoe ¢opmarupoBanue. CTpyKTypHupoBaHHe WH(POPMAIMH C MOMOIIBIO CITHCKOB U TAaOIIHII.
MsuoroypoBHeBbIe ciucKd. [loOaBiieHNe TaOIHI B TEKCTOBBIE TOKYMEHTHL. BeraBka m300paxkeHnit
B TEKCTOBBIE JOKyMeHThI. O0TeKaHne H300paKEHUH TEKCTOM. BKIIIOUECHHE B TEKCTOBBI TOKYMEHT

Jquarpamm, GopMyJI, HyMepaliy CTPaHHUII, KOJIOHTUTYJIOB, CCBUIOK M IPYTHX JIEMEHTOB

42

PacrpoBble pucyHku. Mcronbp3oBaHue rpaguueckix IpUMHTHBOB.

Omnepaiyy peJakTHPOBaHUS TpadUuecKuX OOBEKTOB, B TOM 4wncie IHUGPOBHIX (oTorpadmii:
U3MEHEHHE pa3Mepa, oOpe3ka, IIOBOPOT, OTpakeHHe, paboTa c oOiacTaMu (BBbIACICHHE,
KOIIMPOBaHHE, 3aJMBKa I[BETOM), KOPPEKLHMS LBETa, SIPKOCTH M KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMHU CPEACTBAMH TEKCTOBOT'O IPOIeccopa Win

JpyTux nporpamm (puiokenuii). JlobaBneHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

43

IMonroroBka MyIbTUMEIUIHBIX mpe3eHTanuii. Crnaia. JloGaBneHne Ha clai TekcTa |
n3obpaxxenuii. Pabota ¢ Heckonpkumu cnaiigamu. JloGaBieHne Ha claid ayAnOBH3YaJbHBIX

JAaHHBIX. AHUManusl. [ unepcchuIKu

44

THMbl MaHHBIX B sYSHKaxX 3JCKTPOHHON Tabmuibl. PemakTupoBanue u GopMaTupoBaHUE TAOIHIIL.
Berpoennble  GQyHKUMM IS TIOMCKa  MakCHMMyMa, MHHHMMyMa, CYMMBI U CpPEIHEro
apupmerndeckoro. COpTHpOBKa [AHHBIX B BBIIEIEHHOM [uanazoHe. llocTpoeHme amarpaMm
(rucTorpamma, Kpyropas JauarpamMma, TOuYeyHas JauarpamMma). BpiOop THIAa JHarpaMMel.
[IpeobpazoBanne ¢opMmyn mpu komupoBaHUH. OTHOCHUTENbHAas, aOCONIOTHAs W CMEIIaHHAS

afpecarys

45

VcnoBHBIE BBIYMCICHHS B AICKTPOHHBIX Tabnuuax. CyMMHpOBaHHE M TOACYET 3HAYCHUIA,
OTBEUAIOLINX 3afaHHOMY ycioBuio. OOpaboTka OONBIIMX HAO0OPOB MaHHBIX. YHCIEHHOE

MOJCIIMPOBAHUE B JICKTPOHHBIX Ta6n1/1uax
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* Mudopmaruka: 7-i kiacc: 6a30BbIi YpOBEHb: YUeOHUK; 5-€ U3/1aHue, TepepadoTaHHOE
bocosa JI.JI., BocoBa A.}O. AkunonepHoe obmectBo «M3narenscTBo «IIpocBemienue»
» Uadopmaruka: 8- kiacc: 6a30BbIi YPOBEHB: yUeOHUK; 5-¢ U3gaHue, mepepadboTaHHOe
bocogra JI.JI., bocora A.}O. Akmoneproe obmectBo «M3naTenbetBo «IIpocBerieHuney
» Uadopmaruka: 9-i kiacc: 6a30BbI YPOBEHB: yUeOHUK; 5-¢ U3gaHue, mepepadboTaHHOe

bocogra JI.JI., bocora A.}O. Akmoneproe obmectBo «M3naTenbetBo «IIpocBerieHney

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Bbocoga JI.JI., bocoBa A.1O. Uudopmaruka. 7—9 knaccel: MeToguueckoe nocooue. — M.:

BMHOM. JlaGopaTtopus 3HaHU

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6mmoteka [IOK
Poccuiickas anextponHas mxosa (POIL)

SnanexcYueOHUK
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Ipunoxenne 1

CucremMa OLleHKHU J10CTHKEHUS1 00y4aI0IIUMHUCS IVIAHNUPYEMbIX Pe3yJIbTATOB OCBOEHHS
o0pa3oBaTeIbHON NPOTrPaMMBbI

B 00yuyenun nHpopMaTHKe B LIETAX TEKYLUIETO OLIEHUBAHUSI UCIOIb3YIOT YCTHBIN OIpoc
(KapTOYKH, KJIIOYEBOE CJIOBO, YTOUHSIOIIME BOIPOCHI, HEOKOHYEHHBIC MPEIOKEHHUS U Tp.),
MUCHbMEHHBIA ONpPOC (IMKTAHT, WHTEIUICKT- KapTa, TECThl, HU(POBBICE CEPBUCHI U TIp.),
TEMaTHUYECKYI0 KOHTPOJIbHYIO (CaMOCTOSITEIbHYIO) WM MPAKTUYECKYI0 paboTy (IMOATOTOBKA
JIOKYMEHTA, TPOTPaMMbl, TPOTOTHUIIA MOJICTH WIIP.), & TAKXKE PE3yIbTaThl MPOCKTHOW PabOTHI.
Bo Bcex BuAax OLIGHWBAHUSA MPEAMETHBIX PE3yAbTAaTOB MO HH(GOPMATUKE MPEANOYTEHUE
OT/IACTCS Mecmosvim ¢hopmam npedcmasieHus 3a0anuili W3-3a MX KOMIIAKTHOTrO ¢opmara,
BO3MOXXHOCTH MHOTOKPATHOTO HCIIOJIb30BaHUA B OYMa)XHOM M DJJIEKTPOHHOM BHJIE U

OINICPaTUBHOCTU IIPUMCHCHMUS.

YceTHBIH 0NMPOC MOXKET HUCHOJIb30BATHCA HA YPOKE MHOIOKPATHO — BOBpEMsS M IOCIE
Ka)K70ro HoBoro 0yioka teMbl. K ycTHOMY onpocy 3apaHee TOTOBSITCS KPUTEPUH IOJIyYEHUs
O0ayutoB U TiepeBoj HaOpaHHBIX 0auioB B oTMeTKy. [lonmyuenue 50% OaisioB OT MakCHUMAalbHO
BO3MO>XHOT'O COOTBETCTBYET HMKHEW IpaHUIIE Ul MOIYYEHUS OTMETKH «3», Ui MOJIy4YEeHUS
OTMETKH «4» JIOJDKHO ObITh HaOpaHo He MeHee 60% OayioB, A MOMYyYEHUS] OTMETKH «S5»
Heo0X0oauMo moyuuTh 60see 80% Oamos.

OObyyaromuecs TOJKHBI ObITh MPOMH(MOPMHUPOBAHBI O KPUTEPUAX HAKOIJICHUS OAJIOB
Y IIPaBUJIA UX NIEPEBOJA B OTMETKY.

IIncbMeHHBIN ONPOC JaeT BO3MOXHOCTh OXBAaTUTh BCEX OOYYAIOUIMXCS, OLEHHUTb U
CKOPpPEKTHPOBATh HE TOJBKO OCBOECHHWE TEOPUH, HO U BBIUMCIMTEIbHBIE HABBIKH, MO3BOJISET
YUEHUKY paboTaTh B COOCTBEHHOM TEMIIE€ M MEHATh IIOCJEI0BAaTEIbHOCTh BBITOJIHEHUS
3agaHuii. [TucbMeHHBIN OIpOC UCTIONB3YyeTCs B TEKYILEM KOHTPOJIE, T. €. B Ipoliecce 00y4yeHus,
3aKpeINIEHUs] YMEHMM W HX cucTeMaTu3auuu. BaxHo cpa3y NpoBEpUTh NPaBUIBHOCTH
BBITNIOJTHEHUS 33/1aHUi, 4TOOBI y 00yuaromuxcst He cOpMUPOBAIIUCH JIOXKHbBIE 3HAHUS.

ITuceMeHHBIN OMPOC MOXKET MCIOJIb30BAaThCS HA YPOKE MHOTOKPATHO, MOCIE KaKIO0TOo
HOBOT0 0JI0Ka 1o u3y4aemoil reme. K HeMy 3apaHee rOTOBATCS KPUTEPHHU MOTy4eHHs OaJJIOB U
HIKaja mepeBoja HaOpaHHBIX OauIOB B OTMETKY (Takue ke, KaKk IpU YCTHOM OIIpocCe).
Kputepun nonydyenusi 6aiioB U nepeBoj HaOpaHHBIX 0asIoB B OTMETKY BCEr/ia YKa3bIBarOTCs
B MHCTPYKIMM mepen 3agaHueM. OOydaromuecs TOJKHBI MOHUMATh KPUTEPUU HAKOIUICHHUS
0aJuIoB M MpaBUJIA UX NEPEBO/IA B OTMETKY.

Tecr — 5TO COBOKYNHOCTh CTaHJAPTU3MPOBAHHBIX 3aJaHUM, IO pe3ylbTaram
BBITMIOJTHEHHSI KOTOPBIX CYIAT O 3HAHMSIX, YMEHUSAX M HaBbIKax oOydaromierocs. TecTUpoBaHUe
MO3BOJISIET OMNEPAaTHUBHO BBIABUTH NpoOenbl B 3HAHUAX M YMEHHUSAX OOydaloluxcs u
CKOPpPEKTHPOBATh UX HAa HAa4aJIbHOM JTale M3y4eHMsI TeMbl. TecTUpOBaHME HCHOIB3YIOT IS
IPOBEPKH TEOPETUUECKUX 3HAHWM, BBIYMCIMTENBHBIX HAaBBIKOB M IPAKTUYECKUX YMEHUH, a
TakXke (QYHKIMOHAIbHOM TIpaMOTHOCTH oO0ydaromuxcs. TecTel MOXXHO HpPUMEHATh Kak B

TCKYIIEM, TaK 1 UTOI'OBOM OLCHHUBAHUU MPCIMCETHBIX U MCTAIIPCIAMCTHLIX PC3YJIbTATOB.
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B cnydae ucnonb30BaHus JOCTATOYHO OOBEMHOTO TECTA, PACCYMTAHHOTO Ha BECh YPOK,
IIPH MEePEBOJIe HAOPAHHBIX OAJIJIOB B OTMETKY IO MPEIMETY UCIIOJIB3YIOT MOCYET MPOIEHTHOTO
COOTHOIIIEHUS TIPABUIILHBIX Y HETIPABUIIBHBIX OTBETOB, IIPH STOM:

85-100% mpaBUIBLHBIX OTBETOB — OTMETKA «5»;

65-84% npaBUIILHBIX OTBETOB — OTMETKA «4»;

55-64% npaBUIILHBIX OTBETOB — OTMETKA «3»;

<55% npaBUIBHBIX OTBETOB — OTMETKA «2).

KontpoabHasi padora — Hambosiee TPaJUIMOHHBINA CIOCOO KOHTPOJS 3HAHUM U
YMEHUH, colepXKallluil 3a/laHusi, BBINOJNHAEMblE oOOydaromumucs. B mpouecce mpoBepku
KOHTPOJIbHOM pabOThl y4HTENlb MMEET BO3MOXKHOCTH IPOKOHTPOJIMPOBATH XOJ MbICIEH H
neiictBuil oOydatomerocs. Bo3MoXHOCTh IOMUMO OTBETA MPOBEPUTH XOJ PELICHUS [103BOJISIET
OCYIIECTBUTH IOCJIEIYIOIIYI0 KOPPEKIHI HETOYHOCTEH U OTpaboTaTh HEOCBOEHHBIN
marepuai. I[lockoibKy KOHTpOJIbHAs paboTa MpeAnoyiaraeT OLEHUBAaHHE MPABUIBLHOCTH
BBINOJIHSAEMBIX JIeHiCTBUH, OHa TpeOyeT NpPOAOJDKUTEIBHOIO BpPEMEHH HE TOJIBKO Ha
BBINOJIHEHHNE, HO W Ha MPOBepKy. [103TOMYy KOHTpPONIBHYIO pabOTy CIEAyeT HCIOJIb30BaTh MO
3aBEpIICHUH HW3YYCHHsI TEMbl EIMKOM, a HE OTHCNBHBIX MOATeM/OJOKOB, M3ydaeMbIX Ha
ypokax. /Jlng KOHTpoiabHOM paboThl OTOMpaeTcss caMmblii 3HAUYUMBIA MaTepuag TEeMBbl,
UMEIOILUICS B IPEIMETHBIX PE3YJIbTaTaxX, B CBA3KE C METAIIPEIMETHBIMU YMEHUSIMHU.

PexoMennyrotes crnenyoomuye KpUTepuu Ajs nepeBoja oOIel CyMMbl HAauMCICHHBIX
0aJJTOB 32 KOHTPOJIbHYIO pa0OTy B OTMETKY IO MATHOAITEHOM IIIKaJe:

OTMeTKAa «5» CTaBUTCS MPU YCIOBUH, €clii oOyuvarouuiicss Habpan He meHee 80% oOT
o011ero uncia 0alios;

OTMeTKa «4» CTaBUTCS MpHU YCIOBUH, eciau oOydyaromuiics HaOpan He meHee 60% ot
o011ero uncia 0alios;

oTMeTKa «3» CTaBUTCS MPU YCIOBUH, eciid oOyuaromuiicss Habpan He meHee 50% ot
o011ero uncia 0alios;

OTMeTKa «2» CTaBUTCS NpPU YCIOBUH, eciii oOydaromuiics HaOpan menee 50% ot
o01wero yuca 0anos.

IIpakTHyeckas padora NMPOBOIUTCS Ha 3aBepUIAIOIIEM 3Talle U3YYeHHs MaTepuaa 1o
OTJENIbHON TeMe, CBA3aHHOU ¢ (POPMHUPOBAHKUEM HABBIKOB PaOOTHI C PAa3IMUHBIM POTPAMMHBIM
obOecrieuenueM. [IpakTuueckass paboTa, Kak TMpPaBUIO, BBIIOJHACTCS HHIMBUAYAIBHO.
[IpakTnueckue  paboTsl 1O  WHGOPMATUKE  BBINOJHSIOTCS  C  HCIOJb30BaHUEM
COOTBETCTBYIOILIETO MPOTPaMMHOI0 OOECreueHusi, HallpuMmep, MOATOTOBKA TEKCTOBOIO WIIU
rpau4ecKkoro JOKyMEHTa MO IIAbJOHYy, MCHOJIb30BaHHE KAJIBKYJIATOpPA MM AJIEKTPOHHBIX
TaOJIUIL U1 IPOBEICHUS pacueTOB, HAIMCAaHUE IPOTPaMMBI K 3aJ1aue U Tp.

3a BBINOJIHEHHE KaXKJIOTO MPAaKTHYECKOTo 1ara BoicTaBisgercs 1 6amn. B ynmpaxkHeHusx,
cocToAuMx Oojiee 4YeM M3 5 I1aroB, MOKHO KOPPEKTUPOBATh KPUTEPUH, pucBauBas 1 Oamt 3a
2-3 mara. Ilpu TakoM MoAXOJe KOJMYECTBO IMOJYyYCHHBIX OauIOB OyJEeT COOTBETCTBOBATH

[I0JIy4a€MOU OTMETKE.
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