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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o uHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO0 00pa30BaHUs, MTPEICTABICHHbBIX
B ®I'OC OOO, a Taxxe (enepanbHoil pabodeit mporpaMMbl BOCIIUTAHUA.

[Iporpamma o undopmaTrke 1aéT npeACcTaBiICHHUE O EJIsIX, 001Iel CTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U PAa3BUTHUSL 00y4aIOUIUXCs CPe/ICTBAMU MHPOPMATUKH Ha
yIiyOJIEHHOM YpOBHE, yCTaHaBJIMBAET 00SA3aTEIbHOE MPEAMETHOE COJIEp’KaHUe,
IpeayCMaTpuBaeT €ro CTPYKTYpUPOBAHUE IO paslelaM M TeMaM, OIpEAeIsieT
pacnpeiesieHue ero no Kiaccam (rojgam U3ydeHus).

[Iporpamma o nHboOpMaTHKE ONPEEsseT KOJTMYECTBEHHbIE U KAYECTBEHHBIC
XapaKTEePUCTUKU YU4EOHOro Marepuaia Jyisl KaXI0ro Toja U3y4eHHs, B TOM YHCIIe
JUISL COJIEP KATEIBbHOTO HAMOJIHEHUSI Pa3HOTO BHUAA KOHTPOJS (MIPOMEKYTOUHOU
aTTeCTallH oOyyarouxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
rocyJapCcTBEHHOM MTOroBoil arrecrauuu). [IporpamMmma no nHpopmaTuke sBIsSETCA
OCHOBOM JIJIi COCTaBJICHHUS AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YYEOHHKOB,
TEMaTUYECKOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

HeassMmu wu3ydeHus UHPOPMATHUKA HA YPOBHE OCHOBHOTO OOILETO
00pa3oBaHuUs SIBJSIOTCS:

dbopMHpOBaHHE OCHOB MUPOBO33PEHHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pPAa3BUTHSA HAayKu HUH(POPMATUKH, TOCTHIKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca W OOIIECTBEHHOW MPAKTUKH, 3a CUET pPa3BUTHS NPENCTaBICHUU 00
nHpopMaIIMK Kak O Ba)KHEWILEM CTPATErMUYECKOM PEeCcypce pa3BUTHUS JTUYHOCTH,
rocyJapcTa, oOIlIecTBa, IOHMMaHHWE POJU HWH(OOPMAIMOHHBIX MPOLECCOB,
WHOOPMAITMOHHBIX PECcypcoB U HMHGOPMAIMOHHBIX TEXHOJOTUNA B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBA;

pa3BUTHE AJTOPUTMHYECKOIO MBINUICHUS KakK HEOO0XOJIUMOro YCIIOBHUS
npoheCCUOHATIBHON JIEITEIbHOCTH B COBPEMEHHOM HH(GOPMAIIMOHHOM OOIIIECTBE,
MPEINOJIaraloIiero CnocoOHOCTh 00yUaroIIerocsi pa3ouBaTh CIOXKHBIC 3aJa4d Ha
OoJee MpOCThIE MOA3aJa4M, CPAaBHUBATh HOBBIE 3a/lauu C 3aJa4aMU, PEIIEHHBIMU
paHee, ONpeAeNATh ark AJisi JOCTHKEHUS pe3yibTaTa U Tak Jiajee;

dbopMuUpOBaHUE U Pa3BUTHE KOMIIETCHIIMI OOydammmxcs B 00JacTu
WCIIOJIB30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIe
3HaHWM, YMEHWW W HABBIKOB pabOThl ¢ wWHPOpPMAIHEH, MPOTpaMMUPOBAHUS,
KOMMYHUKAIIM B COBPEMEHHBIX HU(PPOBBIX Cpelax B YCIOBUAX OOCCICUCHHS
nH(OPMAITMOHHON O€30MTaCHOCTH JIMYHOCTUA 00YYaIoIerocs;

BOCIIUTAaHUE OTBETCTBEHHOT'O U N30UPATEIILHOTO OTHOIIEHUS K HH(POpMALIIH C
y4ETOM TMPABOBBIX M ITHUUYECKHUX aCHEKTOB €€ pacrpoCTpaHEHUs, CTPEMIJICHUS K
MPOJIOJDKEHUI0  00pa3oBaHus B 00JlacTh WH(DOPMAIMOHHBIX TEXHOJOTHUH U



CO3UJATEIIBHON JEATENHPHOCTH C TPUMEHEHHUEM CPEACTB WH(OOPMAITMOHHBIX
TEXHOJIOTUH.

WNudpopmatrka B OCHOBHOM 00I1IeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMHMOPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3ydarolieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMU WH(POPMAIMOHHBIX
MPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIC  00JIaCTH  TPUMEHEHHs  WH(OPMATHKHA, TPEXKAEC  BCETO
nH(OpPMAIMOHHBIE TEXHOJOTUH, YIPABICHUE U COIIMANBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHoOpMaTUKu ©  HUHPOPMALMOHHOU
NeSATETbHOCTH.

N3yuenne wH(DOpMATHKH  OKa3bIBa€T CYIIECTBEHHOE  BIMSHUE  Ha
dbopMupoBaHHEe MHUPOBO33pEHUsT OOYYAIOLIErocs, €ro >KU3HEHHYIO MO3UIHIO,
3aKJ1aJbIBAa€T  OCHOBBI  TOHMMAHWS  TPUHIUIOB  (PYHKIIMOHHPOBAHUS U
UCITIOJIb30BaHUSI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
NPAaKTHUYECKH JI000M JEATeTbHOCTH W OJHOTO W3 Hamboyiee 3HAUYMMBIX
TEXHOJIOTHUECKHUX JOCTKEHUI COBPEMEHHON ITUBIIIN3ANKN. MHOTHE ITPEAMETHBIC
3HaHHUS M CIOCOOBI JIEATEIEHOCTH, OCBOCHHBIE OOYYAIONTUMUCS TMPU H3YUCHUH
nH()OPMATHKU, HaXOAAT MPUMEHEHHE KaK B paMKaX 00pa30BaTeNIbHOIO MpoIlecca
OpyU HM3YyYEHUU JPYTUX MPEAMETHBIX 00JacTeil, TaK M B HHBIX >KU3HEHHBIX
CUTYyalMsIX, CTAHOBATCSA 3HAYMMBIMH JJIs (DOPMUPOBAHUS KAadeCTB JIMIYHOCTH, TO
€CTh OPHEHTHPOBaHb Ha (OPMUPOBAHWE METANMPEAMETHBIX W JUYHOCTHBIX
pe3yabTaTOB OOyUEHUS.

OcHoBHBIE 3a/1aun yueOHOTO npeamera «Mubopmatrnkay — chopMupoBarh y
oOyJarommxcs:

MOHMMAaHUE TPUHITUIIOB YCTPOHWCTBA H (QYHKIIMOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKECHHSI, TPEICTABICHUS 00 HWCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(hopMaTHKHU TIeproia udpoBoil TpanchopmaIiu COBpEMEHHOTO 00IIIeCTBa;

BIajieHue 0a30BbIMU HOpMaMH MH(POPMAIIMOHHOW STUKH U TMpaBa, OCHOBAMHU
nH()OpPMAITMOHHONW O€30MacHOCTH, 3HAHWSA, YMCHHUS U HaBBIKM T'PAMOTHOMN
MTOCTAHOBKH 337124, BO3HUKAIOIINX B MMPAKTUYECKOMN EATCTLHOCTH, IS MX PEIICHUS
C TOMOIBK  HWHPOPMAIMOHHBIX  TEXHOJOTHH, yMEHUS ©  HaBBIKH
dbopMa30BaHHOTO ONMCAHUS IMOCTABIECHHBIX 33/1a4;

0a3oBbie 3HaHHWS 00 WHGOPMAIMOHHOM MOJCIMPOBAHWU, B TOM YHCIE O
MaTEeMaTHYECKOM MOJICIIMPOBAHUY;

3HAHWE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYp W YMEHHE MPUMEHSATH JTH
3HAHHS JJI1 TOCTPOCHUSI AJITOPUTMOB PEIICHUS 3a7ad M0 MX MaTeMaTHYeCKUM
MOJICIISIM;

YMEHUS M HAaBBIKM COCTABJCHHUS MPOCTHIX MPOrpaMM IO TOCTPOCHHOMY
AITOPUTMY Ha OJTHOM 3 S3BIKOB TIPOTPaMMHPOBAHHUS BBICOKOTO YPOBHS,



yMEHHS ¥ HaBbIKM 3(P(EKTUBHOTO HCIOJB30BAHUS OCHOBHBIX THIIOB
MPUKIATHBIX MporpamMm (IIPUIIOKEHUH) 0011ero Ha3HaueHus: 1 UH)OPMAaIIMOHHBIX
CUCTEM JIJIS PELICHHS C UX MTOMOILBIO MPAKTUYECKUX 3a]a4;

yMEHUE TPaMOTHO HHTEPIIPETUPOBATH PE3YJIbTaThl PEIICHUS MPAKTUYECKUX
3a/lad C MOMOIIbI0 HH(POPMAIMOHHBIX TEXHOJOTUM, MPUMEHSTh MOJyUYEeHHbIE
pe3yibTaThl B IPAKTUYECKON AESTENBHOCTH.

[lenn u 3amaun u3ydeHuss MHMOPMATHKH HA ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus ONPENETSAIOT CTPYKTYPY OCHOBHOTO COJIEp KaHUs yueOHOTro npeameTa
B BUJIE CJICAYIOIIUX YETHIPEX TEMATUUECKUX PA3IEIIOB:

nudpoBasi rpaMOTHOCTb;

TEOPETUUECKHE OCHOBBI HH(POPMATHKHU;

QJIITOPUTMBI U IPOIPAMMHPOBAHUE;

UH(POPMAIIMOHHBIE TEXHOJIOTUU.

B cucreme obmero oOpa3oBaHus HMH(pOpMATHKa NMpPU3HAHA O00SA3aTEIbHBIM
y4eOHBIM MPEIMETOM, BXOISIIUM B COCTaB MPEAMETHOM obsactu «MareMatuka u
uHpopmatukay. PI'OC OOO npenycMoTpeHbl TpeOOBaHUS K OCBOCHHIO
MPEAMETHBIX PE3YyJIbTAaTOB M0 UH(OPMATHKE HA 0A30BOM U yTITyOJIEHHOM yPOBHSIX,
UMEIOLINX 00Illee CONEPKATEIBHOE SJIPO U COIJIACOBAHHBIX MEXIY COOOH. DTO
MO3BOJIIET PEaN30BbIBATH YIIyOIEHHOE H3yYeHHE MH(OPMATHKH KaK B paMKax
OTJIEIBHBIX KJACCOB, TaK M B paMKaxX HWHIUBUIYAIbHBIX 0O0pa30BaTEIbHBIX
TPACKTOPUHA, B TOM YHUCIIE UCIOJb3ys CETEBOEC B3aMMOJICHUCTBUE OpPraHU3alluid U
JUCTAaHLIMOHHBbIE  TexHonoruu. [lo 3aBeplieHMHM peanu3aldyd  HOPOrpaMMm
yriayOnE€HHOrO ypoBHS OOydaroliuecs CMOTYT JieTalbHEE OCBOUTH MarepHuall
0a30BOr0 ypOBHS, OBJIaJ€Th PACIIMPEHHBIM KPYTroM MOHSATHI U METO/IOB, pelaTh
3a/1ayu 00JIe€ BBICOKOTO YPOBHSI CJIIOKHOCTH.

B paznene mporpaMMupoBaHME M3y4aeMOro B 7 KJIAaCCE OCHOBHOW AKIIEHT
cienaH Ha (OPMHUPOBAHUE Y YYAlllUXCSl CUCTEMHOIO MBILIUICHUS U MOHUMAaHMS
BHYTPEHHUX MEXaHU3MOB pabOThI MPOTrpaMM, YTO 3aKJIaJbIBAET MPOUYHYIO OCHOBY
JUTSL JAJIbHEUILIEr0 U3yUYEHUS apXUTEKTYPbl KOMITBIOTEPA, ONEPALUOHHBIX CUCTEM U
0oJiee CIOXKHBIX SI3BIKOB MPOrpaMMHPOBaHUSA. AKIEHT JeNaeTcsl Ha KyJIbTypy
POrpaMMUPOBAHMS: YUTAEMOCTh KO, MOJAYJIBHOCTb, KOPPEKTHYIO 00pabOTKy
omn6ok u 3¢h(HEKTUBHOE HCIIOIB30BAaHUE pecypcoB. Bce TeMbl CONMPOBOXKIAIOTCS
MPAKTUYECKUMH 3aJaHUSMA W MHUHHU-TIPOEKTaMH, Pa3BUBAIOIIMMH HABBIKU
CaMOCTOATENbHON pa3pabOTKU M OTIAAKK MporpamMM. Takum oOpaszoM, pazien
«IIporpamMmmupoBanue» B 7 Kiacce OOECNEYMBAECT HE TOJbKO TEXHUUYECKYIO
HOJITOTOBKY, HO M (OPMHPYET aIrOpUTMUYECKOE U HH)KEHEPHOE MBILIUICHHUE,
He0OXoaMMoe 7St apHek ero npoduss B chepe nHOOpMAITMOHHBIX TEXHOJIOT .

B pasgene «IIporpamMmMupoBaHuE BCTPOEHHBIX CHCTEM», W3y4aeMOM B 8—9
KJlaccax, o0yvaromuyecs Moiay4yarT MPaKTUYECKHe HABBIKK Pa3pabOTKU Mporpamm



JUTS MUKPOKOHTPOJIIEpOB Ha iatdgopme Arduino. OHu 0CBauBatOT OCHOBBI PAOOTHI
C UU(POBBIMM U aAHAJIOTOBBIMH BXOJAMU/BBIXOJAMH, YYaTCsi MOJAKIIOUATh |
YOPaBIATH NEepUPEPUNHBIME yCTPOUCTBAMU — TAaKUMHU KaK CBETOJUOIbI, KHOTIKH,
JaTYMKW  (TeMIlepaTypbl, OCBEIIEHHOCTH, JBWKEHUSA) U HCIOJHUTEIbHBIC
MEXaHU3MBbI (CEpBOIPUBObI, MOTOPHBI). YUalllhecs U3y4daroT NPUHIUIIBEI 00padOTKU
IIpEPBIBAaHUMN, TAMMEPOB U ACUHHXPOHHOI'O B3aMMOJCHCTBHS C BHEIIHEN CpPENOH, a
TAK)KE€ PEANTM3YIOT MPOEKThl, COYETAIOIIME AaNnapaTHyd M [POrPaMMHYIO
COCTaBJISIIOIIME — HAMpPUMEpP, CHUCTEMbl aBTOMATHYECKOTO TIOJIMBA, OXpPaHHBIE
YCTPOMCTBA MJIK MUHU-POOO0THI. Oc000€ BHUMaHUE yAENAeTCs OTIaAKe BCTPOSHHBIX
porpamm, YTEHUIO TEXHUUECKOW JokyMmeHTaiuu (datasheets) U MpoeKTUPOBAHUIO
3HeprodHPeKTUBHBIX pelieHui, 4To GhopMUpyeT y OOydaromuXcs HHKEHEPHBIN
MOJXO0J1 K pa3pabOTKe peaIbHbIX TEXHUYECKUX CUCTEM.

OO1ee yuCiIO YacoB, PEKOMEHJOBAHHBIX AJIsi M3ydyeHUs UH(DOPMATUKH Ha
yriryosieHHOM ypoBHe, — 306 daca: B 7 kiacce — 102 gacoB (3 yaca B Heleno), B 8
kimacce — 102 gacoB (3 gaca B Heneno), B 9 kimacce — 102 gacoB (3 4aca B HEJIEINIO).

®OPMBbI YYETA ITPOI'PAMMBI BOCITUTAHUSA
Bocnuratensabiid moTeHuan npeamera «MadopMatrkay peaimzyercs yepes:

o TPHUBJICUECHUE BHUMAaHUS OOYYaIOUIUXCA K IIEHHOCTHOMY aCIEKTy U3y4aeMbIX
Ha YpOKax SIBJICHUI, OPTaHU3alMI0 WX PabOThI C MOJyYaeMoOl Ha YPOKE COIMAIBLHO
3HaYMMON UWHGOpMAIMe — WHUIIMUPOBAHUE €€ OOCYXKJICHUS, BBICKA3bIBAHUSA
00yYaroIMMUCS CBOEI0 MHEHHMS 110 €€ TOBOY, BEIpAOOTKH CBOETO K HEM OTHOLIECHUS;

e JIEMOHCTPALIMIO OOYYarOIMMCSI MPUMEPOB OTBETCTBEHHOI'O, IPa’KIaHCKOTO
MOBEACHUS, TPOSBIICHUS YEJIOBEKOIIOOUS U JOOPOCEPACYHOCTH, dYepe3 Moa0op
COOTBETCTBYIOIIMX TEKCTOB JIJIS YTEHHUS, 3314 JIJIsI pEIICHUs, TPOOJIEMHBIX CUTYaIHiA
TSl OOCY>KJIEHUS B KJIACCE;

o TPUMEHEHHE Ha YpPOKaX MHTEPAKTUBHBIX (POpM pabOThl C OO0YYAIOUIUMHUCS:
UHTEJUICKTYaJbHbIX ~ WUIP, CTUMYJHUPYIOINIMX  TIO3HABAaTENbHYIO  MOTHBAIIUIO
o0yJaromuxcs; MUAAKTUYECKOrO TeaTrpa, TAe TOJy4YeHHbIE Ha YpOKE 3HaHUS
OOBITPHIBAIOTCS B TeAaTPAIbHBIX IMOCTAHOBKAX; JHCKYCCHUM, KOTOpBIE JaloT
00y4aroMMcsi BO3MOKHOCTh IPHOOPECTH OTBIT BEJICHHSI KOHCTPYKTUBHOTO JTUAJIOTA;
IpyNIoBoi paboThl WM PadOTHI B Mapax, KOTOPbIE y4aT O0YUArOIINXCs KOMaHHON
paboTe 1 B3aUMOJEHCTBHIO C IPYTUMH 00YUarOLIMMUCS;

e VHUIMUPOBAHWE W  TOMJEPKKY  HCCIEIOBATEILCKOM  JIEATEIHHOCTH
oOydarommxcs B paMKax peaau3alid WMH WHAUBUIYAIbHBIX W TPYMIOBBIX
UCCIIEIOBATEIbCKUX MPOEKTOB, YTO JACT 0OYyHaIOLIMMCS BO3MOXHOCTh MPHOOpECTH
HaBBIK  CAMOCTOATENIFHOTO  PEIICHUS  TEOPETUYECKOH  MpOoOJIeMbl, HAaBBIK
TCHEPUpOBAaHUSA © O(GOPMIICHUS COOCTBCHHBIX WJCH, HABBIK YBaKHUTCIHHOTO
OTHOIICHUS K Yy>KUM HJesM, OPOPMIICHHBIM B padoTax IPyrux HCCIeIoBaTeleH,
HaBbIK TyOJMYHOTO BBICTYIUICHUS TIEpe]] ayIUTOPHEH, apryMCHTUPOBAHUS W
OTCTaWBaHUS CBOCH TOUKH 3PEHUSI.



COJAEPKXAHUE OBYUYEHUA

7 KJIACC
Paznen 1 OcHoBHOM pazaen

udposasi rpaMOTHOCTD.

KomMribroTep — yHUBEpCaIbHOE BBIUMCIUTENIBHOE YCTPOMCTBO, paboTaroIiee mo
nporpaMme. THUIBI KOMIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMIBIOTEPHI,  CYNEPKOMIbBIOTEpbl.  MoOunbHble  ycTpoiicTBa.  TexHuKa
0€30IMacHOCTH U TpaBUiia padOThl HA KOMIIBIOTEPE.

OcCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpAa W HX Ha3HayeHue. lIpoueccop.
OnepatvBHass W JOJTOBPEMEHHAs IMaMsTh. YCTpPOWCTBa BBOJAA M BBIBOJA.
CeHcopHBIIA BBOJ, AAaTYUKH MOOWIIBHBIX YCTPOMCTB, CPEICTBa OMOMETPUYECKOM
ayTeHTH(PUKALINH.

Hcropust pa3BUTHSI KOMITBIOTEPOB U ITPOrpaMMHOTo obecnieuenus. [Tokonenus
KOMITBIOTEPOB. CoBpeMeHHbIE TEHJEHUUN pa3BUTHSA KOMITBIOTEPOB.
Cynepkomnsrorepsl. IlapamienbHple BbIYMCIECHHs. [lepCOHANBHBIA KOMIBIOTED.
[Iporeccop 1 ero xapakTepUCTUKHU (TaKTOBAsl 4ACTOTA, Pa3psAHOCTh). OnepaTuBHas
namATh. JlonroBpeMeHHas namsTh. Y CTpoicTBa BBOJA U BbIBOJIa. OOBEM XpaHUMBIX
JaHHBIX (OMepaTUBHAs NaMATh KOMIBIOTEpPA, KECTKMM TUCK U TBEPAOTEIbHBIN
HAKOIMTEb, IOCTOSHHAS aMATh CMapT(POHA) U CKOPOCTh TOCTyNA JIsl pa3IMuHbIX
BHUJIOB HOCUTEJIEH.

[IporpammHoe obecrnieueHue KommbloTepa. l[lpukiamHoe mporpamMmHoe
obecrieyeHue. CuctemHoe MIPOTPaMMHOE obecrnieyeHue. Cucremsbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMm W JaHHBIX. becruiatHeie u
yCI0BHO-0ecTuIaTHbIC MporpamMmbl. CBOOOAHOE MpOrpaMMHOE 0OecTICUCHHE.

®aitnbl ¥ manku (katanoru). Tumnel gaiinos. CBoiicTBa aiiinoB. XapakTepHble
pa3Mepbl (aiJIOB pa3IMUYHBIX THUIOB (CTpAaHULA TEKCTa, DSJEKTPOHHAs KHUIa,
dboTorpadusi, 3auch MECHU, BUJICOKIIUI, TOJTHOMETPAKHBIN QUIBM).

[Tpuniunel moctpoenus (aiinoBeix cucteM. [lomHoe ums (aitna (mankw,
karanora). [1yTs k daiiny (mamnke, katajiory).

QaitnoBeiii MeHemxkep. Pabora ¢ Qaitmamu M nankamu (KaTaJlOramu):
co3JaHue, KOMMPOBAHKE, NTEpEMEIIEHUE, IEPEMMEHOBAHUE U yAalIeHHe (PailioB u
namnok (karanoroB). [louck ¢ainos.

ApxuBanus qaHHbIX. Mcnosb3oBaHre NporpaMM-apX1uBaTOPOB.

KoMmbroTepHble BUPYCHI M JIpyTrM€ BPEAOHOCHBIE Mporpammel. [Iporpammel
JUTSL 3aLIUTHI OT BUPYCOB.

O0beaunenue koMmmbioTepoB B ceTb. Cerb MHuTepHer. Beb-cTpanuiia, BeO-
caiit. CtpykTtypa aapecoB BeO-pecypcoB. bpaysep. Ilouckossie cuctemsl. [lounck



uHbOpMallMl TO KIIOYEBBIM CJOBaM W MO u300paxeHuto. J[ocToBepHOCTH
uHopMaIuy, noxydeHHon u3 Muarepuera.

CoBpeMeHHbIE CEPBUCHI NHTEPHET-KOMMYHHUKALIAH.

CereBoil 3THKET, 0a30Bble HOPMBI MH(MOPMAILIMOHHOM STHUKU M IpaBa NpU
paborte B MHTepHeTe. CtpaTeruu 06e3omacHoro noseaeHus B MIHTepHere.

Teopernyeckune 0CHOBBI HH(POPMATHKM.

Wudpopmanuss — OJHO M3 OCHOBHBIX TIOHATUHA COBPEMEHHOM HAyKH.
Nudopmanusi kak CBeIeHUs, NMpeAHA3HAYEHHBIE IJISI BOCHPUSTHS YEIOBEKOM, U
uHpopMarsi ~ Kak  JaHHbIE,  KOTOpble  MOryT  ObITb  00paboTaHbBI

aBTOMATU3UPOBAHHON CUCTEMOM.

JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTH ONMucaHusi HEMPEPHIBHBIX O0OBEKTOB U
MPOIIECCOB C MOMOIMIbIO JUCKPETHBIX JaHHBIX. MHQOpMAIMOHHBIE MPOLECCH —
IPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, IPpeoOpa30BaHUEM U Nepeadeil JaHHBIX.

CumBon. Andasut. MomHocts andasuta. Pa3HooOpasue s3bIKOB U
andaButoB. EcrecTBeHHbIE U (hOpMaNIbHBIE S3bIKH. AJI(PaBUT TEKCTOB HAa PYCCKOM
s3bike. JIBonunbif andaBut. KonuecTBO pa3iuyHbIX CJI0B (KOJIOBBIX KOMOUHAIINI)
dbuxcupoBaHHOW JUIMHBI B JBouuHOM andasute. IIpeoOpazoBanue m1r000r0
andaBuTa K JBOMYHOMY. KOJIMUYECTBO pa3IMuHbIX CJIOB (PMKCUPOBAHHOM JIJIUHBI B
asaBuTe ONpPEEIEHHON MOIIIHOCTH.

KoaupoBanue cHUMBOJIOB OJHOIO an(aBUTa C MOMOLIBIO KOJOBBIX CJIOB B
npyrom andaBute, KoJoBas TabIuIa, 1EKOIUPOBAHHUE.

JBonunbiii koxn. IIpencraBineHue AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM ajihaBuTe.

NudopmarmoHHbIii 006EM JaHHBIX. BUT — MUHMMaTbHAS €TMHUIA KOJIMYECTBA
uH(pOopMaIu — IBOMYHBINA pa3psai. balT, kuinoOaiT, MmeradaiT, rurabair.

CkopocTh mnepenayd JAaHHbBIX. EJAMHMIBI CKOPOCTH MepeJayd JaHHbIX.
HckaxeHre TaHHBIX IPU NIepeaaye.

Komuposanue texcroB. PaBHomepHbIM kK01. HepaBHOMepHBIN koa. Konuposka
ASCII. BocbmuOuthbie konupoBkd. Ilonstue o xkonupoBkax UNICODE.
JlexoaupoBaHue COOOIIEHH C UCTIOIb30BAHUEM PABHOMEPHOTO U HEPABHOMEPHOTO
koaa. MHpopMaloHHbIi 00BEM TEKCTA.

KoaupoBanue uBera. L[BetoBeie moaenu. Moxnenn RGB, CMYK, HSL.
['my6una konupoBanus. [lamutpa.

PactpoBoe u BekTOpHOE MpeacTaBieHue uzoOpaxeHuil. [lukcens. Ouenka
MH(OPMAIMOHHOTO 00bEMa rpaduueCcKUX JaHHBIX JJI PACTPOBOTO NU300paKEHHUS.

KomupoBanue 3Byka. Pa3psaHocTh M yactora auckperuszanuu. KommyectBo
KaHayioB 3amucH. OneHka nHHOPMAIIMOHHOTO 00bEMa 3ByKOBBIX (DailyioB.

AJITOPUTMBI M IPOTPAMMHMPOBAaHME.



[lonarue anroputma. HMcnonHuTenu airopuTMoB. AJNTOPUTM Kak IUIaH
YIPABJICHHS UCIIOTHUTEIEM.

CaoiicTBa anroputma. CriocoObI 3amiCH aaropuTMa (CIOBECHBIH, B BUE OJI0K-
CXEMBI, TporpamMma).

AJITOpUTMUYECKHE KOHCTPYKUIMH. KOHCTpYKIHS «clieoBaHUE». JIMHEMHBIMI
anroput™.  OrpaHM4eHHOCTh  JIMHEHWHBIX  QJTOPUTMOB:  HEBO3MOXKHOCTh
IPEAYCMOTPETh 3aBUCUMOCTb IOCIJIEIOBATEIBHOCTH BBINOJHSAEMBIX AEHCTBUN OT
HCXOJHBIX JAHHBIX.

KoHcTpykiusi «BeTBICHUE»: MOMHAs W HenodHas (GopMbl. BeimonHeHue u
HEBBITIOJIHEHUE YCJIOBUSI (MCTUHHOCTH U JIOKHOCThH BbICKa3biBaHUs). [IpocTeie u
COCTaBHbBIE YCIIOBHS.

KOHCTpyKIusi «IOBTOPEHHE»: IUKIBI C 3aJaHHBIM YHUCIOM TOBTOPEHUH, C
YCJIOBUEM BBITIOJHEHUS], C IEPEMEHHOMN IIUKJIA.

BcnomorarenbHbie alropuTMel. Mcrons30BaHue mapaMeTpoB AJIsl U3MEHEHHUS
pe3ynbTaTOB padOTHI BCIIOMOTaTEIbHBIX aJrOPUTMOB.

AHanu3 anropuTMOB JJIS UCTIOJTHUTEIIEH.

BrinonHeHne aaropuTMOB BPYUYHYIO M Ha KoMmIibioTepe. CHHTaKCUYECKUE U
jgoruyeckue omuoOku. OTKa3bl.

Cucrema KOOpPJAMHAT B KOMIIBIOTEPHOM rpaduke. 3mMeHeHue 11BeTa muKcels.

['padpriueckne MPUMUTHUBBL: OTPE30K, MPAMOYTOJIBHUK, OKPYXHOCTb (KpYT).
CaoiicTBa KOHTYpa (IIBET, TOJIIMHA JUHUN) U 3aIUBKH. [locTpoeHne n3oopaxkeHuit
U3 rpau4ecKuX MPUMHUTHUBOB.

Hcnonp3oBanne IMUKIOB [JIsi TMOCTpoeHust u3zoOpaxkenuit. IlITpuxoBka
3aMKHYTOW o00yiacti TpocToi  (GopMbl  (TIPSIMOYTOJBHUK, TPEYTOJBHUK C
OCHOBAHMEM, MMapaIETbHBIM OCH KOOPJIUHAT).

[TpuHuunel anuManuu. Mcnonp30BaHre aHUMALIMK JJIST UMUTAIIUN IBUKCHUS
oOBbeKTa. YTpaBiaeHUs aHUMaIMel ¢ TOMOIIBIO0 KIIaBUATYPHI.

HNudopmanuoHHbIEe TEXHOJIOIMH.

TekcToBbIE JOKYMEHTBHI M WX CTPYKTYpPHBIE 3JE€MEHTHI (CTpaHHMIila, ad3ail,
CTpOKa, CJIOBO, CHMBOJ).

TeKkCTOBBIM TpoIleCCOp — UMHCTPYMEHT CO3/JaHUsl, PEIAKTUPOBAHUS W
dbopmatupoBanus TekcToB. [IpaBuia Habopa TekcTa.

PenaktupoBanue tekcra. CpoiictBa cumBoioB. [lpudt. Tumnsl mpudtos
(pyOnieHble, ¢ 3acedykaMu, MOHOIIMpPUHHBIE). [lomykupHOe © KypcHBHOE
Haueptanue. CBoiicTBa a03aleB: TpaHMIlbl, a03alHBIA OTCTYN, WHTEPBAJbI,
BbIpaBHUBaHue. CtriieBoe (hopMaTHpOBaHUE.

CtpykTypupoBanue HHQPOPMAIUA C TOMOIIBIO CHUCKOB ¥  TaOJHII.
MmuoroypoBHeBbIe criuCKH. [[0O6aBieHre TabIuI] B TEKCTOBBIE IOKYMEHTHI.



BcraBka m3o0paxeHuii B TEKCTOBbIE TOKyMEHTHI. O0TekaHHe M300pakxeHui
TeKCTOM. BKiIroueHrne B TEKCTOBBINM JOKYMEHT AUarpaMm U (GOpMyI.

[TapameTpsl cTpaHUIBl, HyMepalus cTpaHul. JloOaBieHHME B IJOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK.

[IpoBepka npaBonucanusi. PacctanoBka nepeHocoB. ['010c0BOM BBOJI TEKCTA.
OnTtuyeckoe pacno3HaBaHue Tekcra. KommbrorepHblii nepeBon. Mcnonb3oBaHue
cepBucoB MHTepHeTe 1151 00pabOTKU TEKCTA.

3HaKOMCTBO € TIpa@UYecKUMU pelakTopamu. PacTpoBble PHUCYHKH.
Hcnonb3zoBanue rpauueckux NpUMUTHBOB.

Omnepatuu peakTUpoBaHus rpadudecKux 0OBEKTOB, B TOM YHCIIE€ IUPPOBBIX
dortorpaduii: u3MeHeHHE pasMmepa, oOpe3ka, MOBOPOT, OTpakeHue, pabdoTa C
oOnactamMu (BBIIEICHHE, KOMHPOBAHUE, 3aMBKa IIBETOM), KOPpPEKLIHS IBETa,
SAPKOCTU U KOHTPACTHOCTH.

Bekrtopnast rpaduxa. Co3mgaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CpEICTBAMH TEKCTOBOIO MPOLECCOpa WM JAPYTUX HOpOorpamMm (MPUIOKEHUN).
Jlo0OaBiieHHE BEKTOPHBIX PUCYHKOB B JOKYMEHTBHI.

[ToaroroBka MynbTUMEIUUHBIX Npe3eHTanuil. Cnaiin. [{obaBieHue Ha ciaiia
TeKcTa U u300pakeHui. PaboTa ¢ HECKOIBKUMU CllaliIaMU.

JloGaBieHue Ha ciaii]l ayAMOBU3YalbHbIX JAHHBIX. AHMMAaLUs. [ unepcchUIKy.

Paznen 2 mporpammupoBaHue

AJITOPUTMBI U IPOrPAMMHPOBAHUE.

B cenpmMoMm Kkilacce oOyuaromuecss OCBaMBalOT —(PyHIAMEHTAJIbHBIC
KOHLENUNH s13b1ka C++, Jieskalue B OCHOBE CUCTEMHOI0 ITporpaMmupoBanusi. OHu
NOJIy4arOT IPEICTABICHHE O MEXAHU3MaXx YIIPABIICHUS MTaMSTBIO: Pa3IN4arOT CTEK
U Ky4y, IOHUMAIOT Ha3HAUYE€HHUE CChUIOK M YKa3aTeJel, yMEIOT nepe/laBaTh JaHHbIE
N0 3HAYEHHWIO, MO CChUIKE U Yepe3 yKaszaTelb. Y4Yallhecs OCBauBaroT
JUHAMUYECKOE BBIIEJICHNE NaMATH JUIsl OJHOMEPHBIX U ABYMEPHBIX MACCHBOB, a
TaK)K€ KOPPEKTHOE OCBOOOXKAECHHE pecypcoB BO u30exaHue yrtedek. OHHU
NPUMEHSIOT PEKYpPCUI0 I pEelieHus NepeOOpHbIX 3a4ad, [OHUMAIOT
HEO0OXOAMMOCTh 0A30BOr0 Cllydasi U YMEIOT OTJIAXKUBATh PEKYPCUBHbIE (DYHKLIUU.
N3yyaroTcst KiIacCMUECKHE alrOpPUTMbl — OHMHAPHBIA MOUCK W COPTHUPOBKH, a
TaKKe HUX peanu3auus Ha npakTthke. OOydaroluecss OcBaMBarOT padoTy C
(dalIoBOi CHUCTEMON: YTEHHWE W3 W 3alMUCh B TEKCTOBBIE (aitibl, 00paboTka
BXOJIHBIX M BBIXOJIHBIX TIOTOKOB. bollblllo€ BHHMMaHHE YAENSETCS CO3AAHHIO
MOJIb30BATEILCKUX THUIOB JAHHBIX C TOMOIIBIO CTPYKTYpP: OIPEIACICHHUIO
aTpuOyTOB U METOJOB, HCIIOJIb30BAHUIO KOHCTPYKTOPOB U JECTPYKTOPOB, paboTe
C MaccUBaMHM CTPYKTYp [UIsl MOJEIMPOBAHUS KOJUIEKIMM 00bekToB. B
3aBEPIIAOIIEH YaCTH Kypca yUaluecs: 3HaKOMSITCSI CO CTaHIapTHOW OMOIMOTEKON
ma6nonoB (STL): ocBaumBarOT KOHTEHHEp vector, €ro OCHOBHBIE METO/IbI,



UTEpaTOpbl U MPHUMEHEHHE aNropuTMOB M3 Oubmmorekn <algorithm>. Kypc
3aBEpILIAETCS HUTOTOBOM KOHTPOJIBHOM padOTOM, B XOAE KOTOPOW MpOBEPSETCS
CIOCOOHOCTh MHTErPUPOBATH MOJMYUYEHHBIC 3HAHUS ISl PEUICHHS] KOMITJICKCHBIX
3aja4, TpeOYIOINX BJIaICHUS IUHAMUYECKON aMAThIO, CTPYKTYypaMu, (paillioBbIM
BBOJIOM-BBIBOJIOM U aIrOpUTMaMu 00OpaOOTKH JTaHHBIX.

8 KIIACC
Paznen 1 OcHoBHOM pazaen

Teopernvyeckue 0CHOBbI HHPOPMATHKH.

[To3unMoOHHBIE W  HEMO3UIIMOHHBIE CHUCTEMBI CUHCICHUSA. AJaBur.
OcuoBanue. Pa3zsépuyTas popma 3anucu uncna. [lepeBoa B IECATHUHYIO CUCTEMY
YHUCEJ, 3aMUCAHHBIX B IPYTHX CUCTEMAX CUHUCIICHHUS.

Pumckas cucrtema curciieHus..

JlBonuHas cuctema cuuciienus. [lepeBoa HaTypaldbHBIX YUCET B JIBOUYHYIO
cucreMy cuuciieHus. BocemepuuHnas cucrema cuucienus. [lepeBon uucen w3
BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO U JECATHUYHYI) CHUCTEMbI W OOpATHO.
[[lecTHaguaTUpUYHAL cucrema CUHUCJICHUSI. ITepeBon qyucell u3
HIECTHAAUATUPUYHOM CHCTEMBI B JIBOUYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO
CUCTEMBI U 0OpPATHO.

Apudmernueckue ornepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

[IpencraBieHre 1LEIbIX 4YWCE B P-WYHBIX CHCTEMAax CUHCIICHHS.
Apudmernueckue onepaiuu B P-uaHbIX CUCTEMaX CUMCIICHUS.

Jlormueckue BpICKa3biBaHus. Jlornueckue 3HA4YEHUsI  BBICKA3bIBaHMM.
DJleMEHTapHble M COCTABHBIE BBICKAa3bIBaHUs. JIOrMYecKHe Omepanuu: «m»
(KOHBIOHKIIMSI, JIOTUYECKOE YMHOXKEHHE), «WIN» (IU3BIOHKIMS, JOTHYECKOe
CIIOXKEHUE), «HE» (JIOTMYECKOE OTPHUIIAHUE), KUCKIIIOYAIOIIee WIn» (CI0XKEHUE IO
MOAYJIO 2), «UMIUTUKAIMs» (ClIeOBaHUE), «IKBUBAJICHIMS» (JIOrHUecKas
paBHO3HAYHOCTH). [IpuoputeT noruueckux omneparuit. OnpeneneHue UCTUHHOCTH
COCTaBHOI'O BBICKa3bIBAHUS MPU M3BECTHHIX 3HAYEHUSX HUCTUHHOCTH BXOJSIIUX B
HETO0 3JIEMEHTAPHBIX BHICKA3bIBAHUM.

Jlornueckue BepaxkeHus. [IpaBuiia 3anmucy  JIOTUYECKHUX  BBIPAXKEHUM.
[ToctpoeHne TaOMMIT WMCTUHHOCTH JIOTHYECKUX BBIPAKCHHM. YTpOIIECHUE
JIOTUYECKUX BbIpaKeHUU. 3aKoHbI anreOpnl Jioruku. [locTpoeHue JOrudecKux
BBIPAXEHUM 110 TaOJIUIE UCTUHHOCTH.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKMMU OCHOBAMH KOMITBIOTEPA.
CymmMmarop.

AJITOPUTMBI M IPOTPAMMHPOBAaHNE.

Azpik  mporpammupoBanus  (Python, C++, Java, C#). Cucrema
MPOTPaMMHUPOBAHUS: PEAKTOP TEKCTa MPOrpaMM, TPAHCISATOP, OTIATUHK.



[lepemennas: tum, ums, 3HadeHue. Llenble, BENIECTBEHHbIE U CHMBOJIBHBIE
NIEpEMEHHBIE.

Omneparop mnpucBauBaHus. ApHUPMETHUECKHE BBIPAKEHUS M TOPSAOK HX
BbluMcieHud. Onepanuu ¢ LeJIbIMA YUCIaMU: LEJIOYUCIEHHOE IEJIEHUE, OCTAaTOK OT
nenenud. [IpoBepka AeIMMOCTH OJTHOTO LIEJIOTO YKCIIa Ha JIPYTOE.

Omnepalnuu c BeIeCTBEHHBIMU YHCIaMu. BcTpoeHHbIEe QyHKITUH.

Cnyyaiinble (mCeBIOCTYYaliHbIC) YUCIIA.

BerBnenuss. CocTaBHBIE YCJIOBHUS (3alUCh JIOTHYECKUX BBIPAKEHUH Ha
U3Y4aeMoOM sI3bIKE TporpaMmMupoBanus). HaxoxxaeHue MUHUMyMa 1 MaKCUMyMa U3
JIBYX, TPEX U YETBIPEX uucell. PemeHue KBAaJpaTHOrO ypaBHEHHUS, MMEIOLIETO
BEILECTBEHHbIE KOPHU. JIornueckre nepeMeHHbIE.

JuanoroBass oOTJIaJKa NPOrpaMM: I[OIIATOBOE BBINOJHEHUE, MPOCMOTP
3HAYCHUH BEJIMYMH, OTJIIaJ0YHbIN BBIBOJ, BBIOOP TOYKU OCTAHOBA.

[Mukn c ycnoBueM. Anroput™M EBknmga aias HaxoIeHUS HauOOJbLIEro
oOLIEero JenauTeNs ABYX HATypalibHbIX uHcelsl. PazOueHue 3amucu HaTypajibHOro
YHClIa B MO3UIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WX paBHbIM 10, Ha
OTIEeIbHbIe HU(PBI. PaznokeHrne HaTypaJIbHOTO YUCIa HA MPOCTbIE COMHOKHUTEIIH.

[{uKJI C mepeMeHHON. AITOPUTM IIPOBEPKU HATYPAIbHOIO YUCIIA HA IPOCTOTY.

Ananu3 anroputMmoB. OrmpezelieHue BO3MOXHBIX pE3yJIbTaTOB pPadOThI
IrOpUTMA IIPH 33JAHHOM MHOECTBE BXOJHBIX JTAHHBIX, ONPEACIIEHUE BO3MOKHBIX
BXOJIHBIX JIaHHBIX, IPUBOASIINX K TAHHOMY pE3yJIbTaTy.

OOpaboTka MOTOKAa JAHHBIX: BBIYUCIIEHHWE KOJMYECTBA, CYMMBbl, CPEIHErO
apu(MeTHyecKoro, MHHMMAJIBHOTO M MAaKCHUMaJbHOIO 3HAUEHUN HIIEMEHTOB
NIOCJIEIOBATEIBHOCTH, yIOBIETBOPSIOIINX 3aJAHHOMY YCIIOBHUIO.

OOpaboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas 00padoTKa CTpoK. [1oACUET YacTOTHI MOSIBAEHUSI CHMBOJIA B CTPOKE.
Bcerpoennsie pyHkImm ais 00pabOTKH CTPOK.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa IPOrPaMM, PEATU3YIOIIHUX TUIOBBIE AITOPUTMbI 0OPaOOTKH OJJHOMEPHBIX
YUCIIOBBIX MAaCCUBOB, HA OJHOM U3 SI3bIKOB ITporpammupoBanus (Python, C++, Java,
C#): 3amoJIHEHHE YHMCIIOBOIO MAacCHMBa CIy4YalHBIMH YUCIAMHU, B COOTBETCTBUU C
dopMysioil mnu myTéM BBOJA YHCEJ, HAXOXKJICHHWE CyMMbl 3JIEMEHTOB MAacCHBa;
JIMHENHBIN MOMUCK 3aIaHHOTO 3HAYEHHUS] B MACCHUBE, MOJCUYET IEMEHTOB MAcCUBA,
YAOBIIETBOPSIIOIIMX ~ 3aJJaHHOMY  YCIIOBUIO,  HaXOXACHHWE  MHHHMAJIbHOTO
(MakCHMaNIbHOTO) 3JIEMEHTA MacCHBa.

[ToHsATHE O CTIOKHOCTH AINTOPUTMOB.

NudopmanuoHHbIE TEXHOJIOTUH.

[Tonsitue 06 >neKTpOHHBIX Tabnuiax. TUIBI JaHHBIX B sTYEHKAX DJIEKTPOHHOM
Tabnuibl. PenaktupoBanue u hopmatupoBanue Tadbauu. Bctpoennbsie GyHKIMM A1



MOMCKAa MAaKCUMyMa, MHUHUMYMa, CYMMbI M CpEAHEro apupMeTHUYECKOro.
CoptupoBka M (uIbTpallMsi JAHHBIX B BBIIEJICHHOM auamnaszoHe. [loctpoenue
quarpaMMm (THCTOrpaMma, KpyroBas auarpaMmma, ToueyHas auarpamma). Bwidop
TUIIA THAarPaMMBbl.

[TpeoOpa3oBanue popmyi npu KonupoBaHUU. OTHOCHUTENbHASL, AOCOIIOTHAS U
CMEILIaHHAas aJpecarysl.

Paznen 2 IIporpamMMupoBaHue BCTPOCHHBIX CHCTEM
[ToBTOpEHNE OCHOB MUKPOKOHTPOJIEPOB

[ToBTOpEHME TEM MPEABIAYILIETO Kypca: YCTPOHCTBO MUKPOKOHTPOJLIIEPA,
CTPYKTypa CKeT4a, MOHsATHE HU(POBOro U aHaIoroBoro curnana, [lHHNMM-curnain,
paboTa ¢ 0a30BBIMU YCTPOUCTBaMH (KHOTIKA, CBETOIMO/I, TOTEHIIUOMETP) U
naTyukamu (poTOpe3UCTop, JaTUUK TEMIIEPATYPhI, TaTYUK PACCTOSHUS,
MbE30M3ITyYaTeNh).

[uxmsr

TeopeTrudeckoe 1 MpakTUUYECKOe n3yueHue nukioB. Pazoop uukna for, while, do-
while. OniepaTopsl break u continue. Mcnosnb3oBaHue UKIOB HA MPAKTUKE MTPU
pabote ¢ C++ u B ckeryax Arduino.

MaccuBsl

Pa306op ncnonb3oBanus 1 0a30BOr0 CHHTAKCUCA OJTHOMEPHBIX MAaCCUBOB.
[IpakTuka c ucnoiab3oBaHrueM MaccuBoB B C++ u B cketuax Arduino jis
yIOpaBJICHUS TPYNION YCTPOUCTB U Apyrux ueneil. Mcnons3oBanue QpyHKIIMU
sizeof().

Crtpoku

Pa360op paznHbix moaxo0B kK ctpokam: C-ctpoku u String. Mcnonb3oBanue
00BeKTOB String Ha nMpakTHKe B ckeTuax Arduino rpu paboTe ¢ MOHUTOPOM TMOPTa

DOyHKIUU

[TonsiTue hyHKIIMMU KaKk UMEHOBAHHOTO 0Jyioka kona. Co3manue cOOCTBEHHBIX
GYHKIHNA IS YIAYYIIEHUS CTPYKTYPBI U YUTAEMOCTH IPOTPAMMBI, a TAK)Ke IS
MTOBTOPHOTO MCIOJIB30BaHUs Koja. [lepenaya mapamMeTpoB B QYHKIINH H
MOJTyYCHHE BO3BPAIAaeMbIX 3HAUCHUH.

DHeproHezaBucuMasi maMsTh



N3yuenue snepronesasucumoit namsitu EEPROM, kotopas coxpaHsieT JaHHbIE
NIOCJI€ OTKJIIOYEHUS MUTaHus. Mcronb3oBaHue CTaHAApTHON OMOIMOTEKH
EEPROM.h st urenus u 3anvicu naHHbiX. [[pakTuaeckue mpuMephl: COXpaHCHHE
HACTPOEK, PEKOP/IOB B UT'PE, KATMOPOBOUHBIX 3HAUCHUI.

00630p MoIE3HBIX OUOIUOTEK

3HAKOMCTBO C KOHIIETIIIMEH OUOIMOTEK Kak HaOopoB roToBhIX (hyHKUMH. KpaTkuii
0030p ¥ pUMEPHI HCTIOIL30BAHMSI CTAHIAPTHBIX OMOMMOTeK: math.h myst
MaTeMaTHueckux Beruucienuit, Wire.h mis nporokona [12C u SPLh ans mporokona
SPI

Tema 2. Kak ycTpoe€H MUKPOKOHTPOJLIEP
Tunsl namsata 1 PROGMEM

TeopeTndeckoe U3ydeHUE apXUTEKTYPhI TaMATH MUKPOKOHTPOJUIEPA
ATmega328P: Flash-namars 17151 Xpanenus rnporpammbl, SRAM 1151 BpeMEHHBIX
naHHbIX ¥ iepeMeHHbix, EEPROM nyst nonrocpounoro xpanenus. [Ipo6iema
orpannueHHOCTH SRAM u criocoOsl ee skoHomuu. McnonbzoBanne PROGMEM
JUTSL XpaHEHUsI KOHCTAHTHBIX JaHHBIX BO Flash-mamsitu.

AI[pGC&HI/IH [MaMATH, YKA3aTCJIIn U CUCTCMa KOMaH/

BBenenue B mOHATHUS apecaliuu MaMsTy 1 ykazatenei. Kpatkuit 0030p cucteMbl
koMaHJ MukpokoHTposuiepa (RISC/CISC) nns moHMMaHus TOTO, Kak KOJI Ha SI3bIKE
C++ TpaHcnupyeTcsl B MAIlIMHHBIE HHCTPYKIIHUH.

Tema 3. Meroaomnorus pa3padoTKu
AJITOPUTMBI U X CIIOKHOCTh

[Tonarue anroputmMa. AHaU3 CIOKHOCTU aJITOPUTMOB C UCTOJIb30BaHHeEM O-
HoTaruu. [IpakTrueckue npuMepsl: pa3doop CI0KHOCTU aJrOPUTMOB JIMHEWHOTO
MOKMCKa U TPOCTON COPTUPOBKY (HApUMep, IMy3bIPHKOBOM).

OTtnanka v TECTUPOBAHUE

Kiaccudukanys THIAIHBIX OITMOOK: CHHTAKCHYECKHUE, OIMMOKH BpEeMEHHU
BBITIOJTHEHUS, JIOTHUEeCKHEe. MeTo bl OTIaaKu mporpamm st Arduino:
ucrnosib3oBanue Monutopa nopta (Serial.print()), oT/ianka ¢ MOMOIIBIO
CBETOJMOOB, TIOIIArOBOE TECTUPOBAHKUE KOJA.



Tema 4. KomruiekcHasi IpOeKTHasI 1€ATETbHOCTh
[TpoexTHBIN LUK U pa3paboTKa

N3yuenue mosHoro )U3HEHHOTO UKJIA MPOEKTa: OT (OPMYIHUPOBAHUS AU U
NIOCTAaHOBKH 33]1a4u JI0 BIOOpa KOMIOHEHTOB. [IpoekTrpoBanue ycTpoiicTsa:
CO3JJaHUE IEKTPUIECKOI CXeMBI, pa3padoTKa aaropuT™Ma paboThl.

Peanusanus u 3amura mpoekTa

[TostanHas cOopka MakeTa yCTpONCTBA M HAIIMCAHUE MPOrPaMMHOI0 KOJa.
TectupoBaHue 1 OTIaAKa MPOEKTA ISl TOCTHKEHUS CTAOUIIbHON pabOTBHI.
OdopmieHne NPOEKTHON JOKYMEHTALIMU U IOJArOTOBKA K (DUHAIBHOM 3alUTe.
3ammTa UTOTOBBIX IIPOEKTOB MEPE ay IUTOPUEH.

9 KJIACC
Paznen 1 OcHoBHOM pazaen

Hu¢poBass rpaMOTHOCTD.

I'moGanbHast cets MHTepHer. IP-agpeca y3noB. CeTeBoe XpaHEHHE JAHHBIX.
MeToapl MHIMBUYaTbHOTO M KOJUIEKTUBHOTO pa3MelIeHHs] HOBOM MH(OpMaLnU B
WurtepHere. bonbiiyve naHHble (MHTEpHET-IaHHbIE, B YAacCTHOCTH JaHHbBIE
COITMAJIPHBIX CETeH).

Pa3pabotka BeO-ctpanuu. SA3pik HTML. CrpykTypa BeO-CTpaHUIIBI.
3aroloBOK M Teno cTpaHulbl. Jlornueckas pa3MeTKa: 3arojioBKH, abO3allbl.
Pa3paboTka cTpaHul, coaepKalux pUCyHKH, CIIUCKH U THIEPCCHUIKH.

[Tonarue o0 mHOpPMaMOHHONW 0€30MacHOCTH. YTPO3bl HMH(DPOPMAIIMOHHON
0e30MmacHOCTH TIpu paboTe B TJI00ATBHON CETHM U METOJbl MPOTUBOJCUCTBUS UM.
[IpaBuna Oe3omacHoil ayTeHTHUKAMK. 3almuUTa JUYHOM WHOpMaAnuu B
Nnrtepuere. be3omnacHeie ctparernu nosenaeHus B Mnrtepnere. [Ipenynpexaenue
BOBJICUCHUSI B JICCTPYKTUBHBIE M KpUMHHAJIbHBbIE (DOPMBI CETEBOW AaKTHMBHOCTHU
(knOepOyIITMHT, PUIIMHT U APYyTrHe POPMbI CETEBOM aKTUBHOCTH).

Bune! nestensHoctu B UnTepHeTe. IHTEpHET-CepBUCH: KOMMYHUKAIIMOHHbBIE
CepBUCHI (ITOUTOBAs CIy>K0a, BUJCOKOH(DEPEHIIMH U IPYTUE CEPBUCHI), CIIPABOYHBIE
CITy>KOBbI (KapThl, pacluCaHus U IpyTHe), IOMCKOBBIE CITYKOBbI, CITy>KObI OOHOBJICHUS
nporpammHoro ooecnedeHusi. CepBUChI rOCY1IapCTBEHHBIX YCIYT.

OO6mnaynple xpaHwiuma JaHHbiX. CpeicTBa COBMECTHOM —pa3paboTKH
JTOKyMEHTOB (oHnaiiH-oducel). [IporpammHoe obecnieyeHne Kak BeO-CEpBUC:
OHJIAITHOBBIE TEKCTOBBIE U rpapuueckre peaakTophl, Cpebl pa3pabOTKHU IPOrpamMMm.

Teopernueckune 0CHOBBI HH(POPMATHKH.



Monens. 3amaun, pemaeMble ¢ MOMOLIBI0 MoaenupoBanus. Knaccudpukanun
Mojeseil. MarepuanbHbie (HaTypHbIe) U MH(pOpMalMoHHbIe Mozenu. HenpepriBHbIE
U auckpeTHele mojenu. Mmurtanmonnsie monenu. Mrpossle Mopenu. OreHka
COOTBETCTBHE MOJICIN MOJEIUPYEMOMY OOBEKTY U LIENISIM MOJCIUPOBAHUS.

Tabnuunbie Moaenu. Tabnuila Kak MpeACTaBICHUE OTHOIICHHUS.

ba3sl mannpix. OTOOp B TabmuIEe CTPOK, YAOBIETBOPSIOIIUX 3aJaHHOMY
ycnoBuio. PazpaboTka onHoTaGamuHO#l 0a3bl maHHbIX. COCTaBlieHHE 3allpPOCOB K
0a3e JaHHBIX C MOMOIIBIO BU3YaJIbHOTO PEAAKTOPA.

I'pad. Bepmmna, pebpo, myTb. OpUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadel. [InuHa (Bec) peOpa. BecoBas matpuma rpada. [JnuHa nytH Mexmy
BepmHaMu rpada. Ilouck ontumanbHoro mytu B rpade. HauanpHas BepiinHa
(MCTOYHUWK) U KOHEYHAs! BepIINHA (CTOK) B OPHEHTHPOBAHHOM Tpade. Brruncnenue
KOJIMYECTBA MMyTEH B HAPABICHHOM al[MKINYECKOM Ipade.

Hepeso. Kopenb, BepinHa (y3en), TucT, pedpo (ayra) aepesa. Beicora nepesa.
[Tonpnepeso. Ilpumepsl ncnonab30Banus JepeBbeB. [lepedop BapuaHTOB € MOMOIIBIO
JiepeBa.

[ToHsiTHE MaTeMaTUYECKOM MOJENH. 3aJayd, pPEIIaeMble C IOMOIIIBIO
MaTEMaTHUYECKOTO (KOMITbIOTEPHOT0) MojeaupoBanus. OTiuune MaTeMaTH4YeCKON
MOJIEJIM OT HATypHOM MOJEIM U OT CJIOBECHOTO (JIMTEPaTypHOTO) OIUCAHUS
0OBEKTA.

DTanbl KOMIIBIOTEPHOTO MOJEIUPOBAHMS: MOCTAHOBKA 3a/1ay, MOCTPOECHUE
MaTEeMaTU4YeCKOM MOJIEIH, POTpaMMHasl peain3alusl, TECTUPOBAHUE, IPOBEICHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3YJIbTATOB, YTOUHEHNUE MOJIEIIN.

AJITOPUTMBI U IPOrPAMMHPOBAaHUE.

Pa3Ouenne 3amaun Ha 1oA3anayd. BcrnomorarenbHble  alITOPUTMBI
(mogmporpammsl, npouenypsl, GyHkuuu). [lapamerpsl Kak cpeACcTBO M3MEHEHHUS
pe3ynbTaToOB paboThI MoAporpaMmel. Pesynsrat dynkuuu. Jlornueckue GyHKINU.

Pexypcus. PexypcuBHbIE moamporpaMmsel (MPOLeAyphl, GYHKIIUK). Y CIOBHE
OKOHYaHUs pekypcur (0a3oBbie ciaydau). [Ipumenenue pexkypcuu ajis nepedopa
BAapUAHTOB.

CoptrpoBKa MaccUBOB. BCTpoeHHbIE BO3MOKHOCTH COPTUPOBKH BHIOPAHHOTO
A3bIKa porpaMMupoBanusi. COpTUPOBKA MO HECKOJIBKUM KPUTEPUSAM (YPOBHSIM).

JIBOWYHBIN NTOUCK B YIIOPSAIOYEHHOM MAaCCHBE.

JIBymepHble MaccuBbl (Marpullbl). OCHOBHBIE aNTrOPUTMBI  00pabOTKHU
JBYMEPHBIX MAacCHMBOB (MaTpHIl): 3all0JHEHUE JIBYMEPHOTO MACCUBA CIy4alHbIMU
YUClIaMd H C HCIOJIb30BaHUEM (OPMYJ, BBIUKCICHHE CYMMBI 3JIEMEHTOB,
MUHUMYMa W MaKCMMyMa CTpPOKH, CTOJIOIa, Juamna3oHa, IOWUCK 3aJaHHOTO
3HaueHus1. COpTUPOBKA MO HECKOIBKUM KPUTEPHUIM (YPOBHSM).



JluHamMpuyeckoe MporpaMMUpOBaHuE. 3aJaud, pEHIaeMble C  [OMOIIBIO
JUHAMHYECKOTO  MPOrPaMMHUPOBAHUSA:  BBIYMCIEHHE  (QYHKIUH, 3aJaHHBIX
PEKYyppPEHTHOM (HOpMYIIOii, MOACUET KOIMYECTBA BAPUAHTOB, BHIOOP ONTUMAIBHOTO
peuieHus.

VYupasnenue. Curnan. ObpaTtHas cBsi3b. [lonydeHne cUrsaioB oT HU(PPOBBIX
JATYMKOB (KacaHWs, pPacCTOSHMs, CBETa, 3Byka u JApyroro). Ilpumepsl
MCIIOJIb30BaHUs IPUHIIUIIA OOPATHOM CBS3U B CUCTEMAaX YIPaBICHUS TEXHUYECKUMU
yCTpoOMCTBaMH, B TOM 4ucie B poOoToTexHHKe. [Ipumepbl poOOTU3MpPOBaHHBIX
CUCTEM (cHCTEMa yIpaBJICHUS JBUKEHHEM B TPAHCIOPTHOM CUCTEME, CBApOUHAs
JUHUSA AaBTO3aBOJA, ABTOMATH3MPOBAHHOE YIPABJICHHWE OTOIUICHHEM JOMA,
aBTOHOMHAs CUCTEMA YIIPABJIEHUS TPAHCIIOPTHBIM CPEJICTBOM U JIPYTHUE CUCTEMBI).

HNupopManHOHHBIE TEXHOJIOTHH.

VY c1OBHBIE BBIUNCIIEHUS B 3JIEKTPOHHBIX Tabaunax. CyMMHpOBaHHUE U OJCUET
3HAYCHUM, OTBEYalOLIUX 3aJaHHOMY YycioBuio. OOpaboTka O0JbIIMX HAOOPOB
JTAHHBIX.

JlunaMuyeckoe mporpaMMHUpPOBAHKE B 3JIEKTPOHHBIX TaOJIMLIAX.

YucneHHOe MOAEIMPOBAaHUE B 3JIEKTPOHHBIX Tadimuax. YncieHHoe penieHue
yYpaBHEHHUH ¢ IOMOIIIBIO ToAO0pa napamerpa. [louck onTuMaabHOrO pemeHusl.

PoJib MHPOPMAIIMOHHBIX TEXHOJOTUHN B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHBbI,
pEruoHa.

OTtkpeiThle  OOpa3oBarenbHble  pecypcebl. Ilpodeccuun, cBsizaHHbBIE C
uHPOpMaTUKOH ¥ MHQPOPMAIMOHHBIMM  TEXHOJIOTHUSMHU:  BeO-au3aiiHep,
IPOrpaMMHUCT, pa3padOTUMK MOOMIBHBIX MPUITIOKEHHUH, TECTUPOBIINK, APXUTEKTOP
OPOrpaMMHOr0 OOECHEeYeHHUs, CHEIUAIUCT IO AaHajJu3y JaHHBIX, CUCTEMHbIN
aJIMUHUCTPATOP.

3HaKOMCTBO C TEPCIEKTUBHBIMU HAMNpPAaBICHUSIMH Pa3BUTHS MH(YOPMALMOHHBIX
TEXHOJIOTHH (Ha MpUMepe UCKYCCTBEHHOTO MHTEJUIEKTA U MAIIMHHOTO O0yUYEeHUs).
CucreMbl yMHOTO ropojia (KOMITBIOTEPHOE 3pEHUE U aHaJIN3 OOJbIINX TAHHBIX ).

Paznen 2 [IporpamMMupoBaHre BCTPOCHHBIX CHCTEM

Tema 1. Ilpomokonvl u wiunvl OAHHBIX
ITporokosn UART

BBenenue B mpOTOKOJIBI U MIMHBI JAHHBIX. J[eTaibHOE M3yYeHHUE aCHHXPOHHOTO
nporokona UART: popmat kaapa, ckopocts nepenaun. [Ipaktudeckas padota 1o
OpraHu3alliy CBS3U MEXAY IBYMs TuiatamMu Arduino 1yt oOMeHa JaHHBIMU.



Hlwuua 12C

N3yuenue mmnbl [2C: npuHImMn paboTsl, aapecaius yCTporuCTB, master/slave
apxutekrypa. Mcnons3oBanue oubmmuoreku Wire.h st moakitodeHust 1 paboThl C
nepudepuitnpiMu yctporictBamu (Harpumep, LCD-aucmuieid, qaTauku).

Iuua SPI

N3yuenue mmnbl SPL: npunnun paboTel, pesxxumsl. cnonb3oBanrue OMOINOTEKH
SPLh. [IpakTtuueckas pabota ¢ ycTpolcTBaMH, UcTionb3ytommu SPI-untepdeiic
(manpumep, Moynb st SD-kapr).

CpaBHEHHE MPOTOKOJIOB

AHanu3 u cpaBHeHue n3yueHHbIX MpotokoioB (UART, I12C, SPI) no kitoueBbiM
XapaKTEPUCTUKAM: CKOPOCTh, KOJUYECTBO MPOBOJIOB, CIOKHOCTH, 00JIACTh
npuMeHeHus. BEIOOp Moaxo/s1ero mpoTokoia sl peieHuss KOHKPETHBIX
WHXCHEPHBIX 3a]1a4.

Tema 2. Ilpoosunymuie ¢hynxkyuu u cozoanue oubauomex
[lepenaua qaHHBIX B (PyHKIIMH

VYriy0iieHHOe U3ydYeHHne ciocoO0B Mepeadyn JaHHbIX B PYHKIUU: TIeperada 1o
3HAYEHUIO U 110 CChUIKe/yKazarento. OCOOEHHOCTH Mepeaadu MacCUBOB U CTPOK B
GyHKIHH.

PexypcuBHble (DYHKIIMH U CTPYKTYPHI

[Tonsitue pexypcuu. Pa3dop kinaccuueckux NpuMepoB: BbluMciieHue (akTopuania,
yucen Gudonauuun. M3zyyenue ctpykryp struct 15 00beAMHEHUS pA3HOTUITHBIX
JTAHHBIX U BO3BPAILEHUSI HECKOJIbKUX 3HAUYECHUN U3 (PYHKIUU.

Co3nanne coOOCTBEHHBIX OMOIIMOTEK

[IpakTrdeckast padboTa 1o co3aHNI0 COOCTBEHHON MPOCTOM OUOIMOTEKH TSt
Arduino. CtpykTypa 6uOIuoTeKku: 3aronoBouHbId (aiin (.h) u daiin peanuzanmu

(.cpp).
Tema 3. Ilpoosunymas paboma ¢ UCNOIHUMENbHBIMU MEXAHUBMAMU
I[BI/IFaTeJII/I IIOCTOSHHOI'O TOKa

VYnpasieHue ABUTaTeNIsIMUA MOCTOSTHHOTO TOKA ¢ MOMOIIIbI0 ApaiiBepa (H-moct
L298N) nyst usmenenus ckopoctd (uepe3 HIMM) u HanpaBieHus: BpallleHHUs.



OOpaTHas CBsI3b: SHKOAEPHI U IPEPHIBAHUS

[TonsiTue 0OpaTHOM CBSI3M B cucTeMax ynpasieHus. Vcronb30BaHne SHKOAEPOB
JUTS1 ONIPEZEIICHNs] CKOPOCTH M yIUIa IOBOPOTA Baja. M3ydeHue anmapaTHbIX
IpEepBIBaHMIA JJIsI MTHOBEHHOM peaKIMK Ha COOBITHSA O€3 TOCTOSIHHOTO OMpoca B
rkiie loop().

[IIarosrie gBUraTenu

[TpuHIMT paOOTHI IATOBBIX JIBUraTeseil. YpaBieHHEe ¢ TOMOIIBIO
CHeIUaIN3uPOBaHHbBIX ApaiiBepoB (Hanpumep, A4988). CpaBHUTEIBHBINA aHATIU3
Pa3HbBIX THUIIOB MOTOPOB U UX 00JacTeil MpuMeHEeHHUs.

Tema 4. Komnnexchas npoekmuas 0esimenbHOCHb
Ot unen x Texunueckomy 3agaHuIO

[Tepexon k mpodeccroHabHOMY MOIX01y B pazpaboTke. CocraBieHue
dopmanbHOoro Texunueckoro 3aganus (1T3) A CBOEro NpoeKTa, BKIIOYAOLIETO
(yHKIHMOHAJIbHBIE U HE(PYHKIIMOHAJIbHBIE TPEOOBAHUS.

Cucremnas HHTCTpanursa 1 KOHCUHBIC aBTOMAThI

Penienne nmpaktuueckux npo0sieM rnmpu 00beTMHEHUN HECKOJIBKUX MOAYJICH B OJTHY
cUCTEMY: KOH(IMKTHI MMHOB, TAWMEPOB, MPOOJIEeMbI C MUTaHUEeM. V3yueHue
KoHeuYHBIX aBTOMaTOB (FSM) Kak ciocoba opraHu3aiuu CiI0KHOM JIOTHKH
POTPaMMBL.

Peanmauml M 3all1MTa BBIITYCKHOI'O IIPOCKTA

CamocrosTenbHas paboTa HaJl BBITYCKHBIM MPOEKTOM: BBIOOP U YTBEPKICHUE
TeMbl, cocTaBiieHne T3, peanuzanus u otiiajka ycrporcrsa. [lonrotoBka
Ipe3eHTalny U JoKyMeHTanuu. GruHanpHas 3amura npoekToB. [loasenenue
UTOTOB Kypca.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS IIPOI'PAMMBLI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBIIEIO
OBPA30OBAHUA

N3yuenne wuHOpPMATUKKM HA YypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
HaIpaBJICHO Ha JOCTHKEHUE OOYYaIOIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX PE3YyJIbTATOB OCBOCHHSI COJIEPIKAHMS YUEOHOTO MpeMeTa.



JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh HA pEIICHUE 3a/1ady
BOCIIUTAHUsA, PA3BUTHS U COLMATU3AIMKM OOYYAIONIMXCS CPEICTBAMH y4eOHOTO
peamMeTa.

B pesynpraTte usydeHus WHHOPMATHKKA HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus y oOydaromnierocsi 0yayT copMUpOBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

IIEHHOCTHOE OTHOIIICHNUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY H
HAy9YHOMY HACJICJINI0, TTOHUMAaHWEe 3HAYCHUS MH(POPMATUKH KaK HAYKH B JKU3HU
COBPEMEHHOTr0 00IleCcTBa, BIAJEHUE JOCTOBEPHOW HH(MOpMAIUMEl O MepenoBbIX
MUPOBBIX M OTEYECTBEHHBIX JIOCTHKEHHSIX B 00JIacTU HMHPOPMATHKU U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSAX O
uu(ppoBoil TpaHC(hOpMALIUU COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OpHEHTalls Ha MOpaJbHbIE [IEHHOCTH U HOPMBI B CUTYaIlUIX HPAaBCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE U MOCTYNKHU, a TAKKE MOBEJCHUE
Y TIOCTYIIKH APYTHX JIFOJIEH C MMO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HAHMS TIOCHEACTBUN TIOCTYNIKOB, AaKTHBHOE HENPHITHE aCOIHUATbHBIX
MOCTYIIKOB, B TOM uHciie B IHTepHeTe;

3) rpaskKaIaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIBHBIX HOpPMax H TPaBUIaX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHUBE, B TOM UMCJIE B COIIMAIBLHBIX COOOIIECTBAX, COOJIIOICHHUE
npaBujI OE€30MaCHOCTH, B TOM YHCJIE HABBIKOB O€30MacHOTO MoBeieHns B IHTepHeT-
cpeje, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM JEATEIIHHOCTH IIPH BBITTOTHEHUN
y4eOHBIX, MMO3HABATENbHBIX 3a7a4, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHE K
B3aMMOTIOHHMMAHHIO W B3aMMOIIOMOIIM B TIPOIIECCe ITOM YUEOHOW NESITEIIbHOCTH,
TOTOBHOCTh OIICHMBATh CBOE MOBEICHNUE U IMMOCTYIIKA CBOUX TOBAPHIICH C TIO3UITUH
HPaABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIICICTBHI IMMOCTYTIKOB;

4) HeHHOCTe HAYYHOT O MIO3HAHUSA:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHUYECKUX MPEJCTaBICHUN 00 MHOpMaINH,
UH(OPMAITMOHHBIX nporeccax 1 UH(OPMAITMOHHBIX TEXHOJIOTHSX,
COOTBETCTBYIOIIMX COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM
MIPAKTUKHU M COCTABJISIONTUX 0A30BYI0 OCHOBY JIJISi IOHWMAHUS CYIITHOCTH HAyYHOUN
KapTUHBI MUPA;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHWIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH H
YPOBHSI 00y4YCHHUS B JTaIbHEHIIIEM;



OBJIaJICHAE OCHOBHBIMH HAaBBIKAMHM HCCIIEJOBATEIbCKON JI€ATEIbHOCTH,
YCTaHOBKA HA OCMBICICHUE ONBITA, HAONIOJACHUN, TMOCTYNKOB U CTpEMJICHHE
COBEPILIEHCTBOBATh IyTH JOCTHKEHHSI WHIWBHIYAJIbHOTO W KOJUIEKTHBHOIO
OJ1aronoyuus;

c(pOpMUPOBAHHOCTh MH(POPMALIMOHHON KyJIbTYpbl, B TOM YHCJI€ HAaBBIKOB
CaMOCTOATENBbHON palbOThl ¢ y4E€OHBIMM TEKCTaMH, CIPABOYHOM JIMTEPATypOH,
pa3HOOOpa3HBIMU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJOTHH, a TaKKe YMEHHUs
CaMOCTOSITEJIEHO OIPENEIATh LIEJIM CBOET0 00yUYeHHs, CTaBUTh U (OPMYJIUPOBATH
JUisl ceOsl HOBBIE 33Jaud B yu€0€ W I03HABATEIbHOW NEATEIbHOCTH, Pa3BHUBATH
MOTHBBI 1 HHTEPECHI CBOEH ITO3HABATEIILHON JACSATENBHOCTH;

S) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHHME LEHHOCTH )KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/J0POBBIO,
YCTaHOBKAa Ha 37I0pOBBIA 00pa3 ’KHW3HM, B TOM YHCJIE M 3a CUYET OCBOCHUS U
coOuroieHrs TpeboBaHui 0e30NacHON 3KCILTyaTalluy CpeACTB UHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpy10BOI0 BOCIIMTAHMSL:

MHTEpEC K MPAKTUYECKOMY u3yueHHIo mnpodeccuit u Tpyna B cdepax
npo¢ecCuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOM,
IPOrpaMMHUPOBAHUEM U HH(POPMAIIMOHHBIMM TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha
JOCTHXKEHUSIX HayKd MH(DOPMATUKH U HAYYHO-TEXHUYECKOr0 MPOrpecca;

OCO3HAHHBIA BBIOOP W  MOCTPOECHUWE HWHIUBUIYAIbHOW  TPaeKTOPHUH
00pa30BaHMsI ¥ JKUZHEHHBIX IJIAHOB C YYETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB
U IOTpeOHOCTEH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

OCO3HAaHHWE TI00aTBHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM W IMyTed HuX
pelieHusi, B TOM YHCIE€ C YYETOM BO3MOXKHOCTEH WH(DOPMAUMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

8) ajanTanuu K M3MEHAIIUMCS YCIOBUAM COHAJIBHOM Cpeabl:

OCBOCHHME OOYyYalOUIMMHUCS COLMAIIBHOTO OIbITAa, OCHOBHBIX COLIMAJIbHBIX
poJiel, COOTBETCTBYIOIIMX  JIEATEILHOCTH  BO3pacTa, HOPM U  MPaBHI
OOLIECTBEHHOTO MOBEAEHUS, (HOPM COLIMATILHOM KU3HU B Ipynnax U cooOIIeCTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYAJIIbHOM ITPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS TMPOTPaMMbl MO HH(POpPMATHKE
OTPAXAIOT  OBJAJACHUE  YHUBEPCAIbHBIMU  Y4YEOHBIMU  JCHCTBUSIMU  —
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJIATUBHBIMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS



ba3oBble 1ornueckue aeiicTBUA:

YMEHUE ONpENeNATh TMOHATHSA, CO37aBaTh OOOOIIEHUS, YCTaHABIMBATH
aHAJIOTUH, KIIACCH(PHUITUPOBATH, CAMOCTOSITEIIbHO BEIOMPATh OCHOBAHUS U KPUTEPHUH
JUIsL KJaccu(ukanuu, yCTaHaBIMBATh MPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKUE  PACCYXKICHUS, TMPOBOJUTH  yMO3aKIIOueHUs  (MHIYKTHUBHBIE,
JeTyKTUBHBIE U TI0O AaHAJIOTUH) U BBIBOJIBI;

YMEHHE CO03/1aBaTh, MPUMEHSATh U MPEoOpPa30OBbHIBATh 3HAKU WU CHUMBOJIBI,
MOJICNIA Y CXEMBI JUIsl pelIeHUs] yueOHBIX U TO3HABATENbHBIX 33/1a4;

CaMOCTOATENLHO BBIOMpATh CIOCOO pelieHus y4eOHOU 3ajayu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHMs, BBHIOMpAaTh HamOoJiee MOIXOIAUIUN C y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabcKne AeCTBUS:

dbopMyIUpOBaTh BOIMPOCH], (UKCUPYIOIIME Pa3pblB MEXIY peabHbIM H
JKeIaTeIbHBIM COCTOSIHEM CUTYallud, 00bEKTa, U CAMOCTOSITEIbHO yCTaHABINBATh
HMCKOMOE U JIaHHOE;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMALINIO, MOTYYCHHYIO
B X0JI€ UCCJICIOBAHUS;

MPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHIIIee Pa3BUTHE MPOIIECCOB, COOBITUI U
UX TIOCJIEICTBUSI B AHAJIOTUYHBIX WJIM CXOJHBIX CUTyalUsAX, a TAK)KE BBIIBUTaTh
MPEANO0JIOAKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH JeUUIUT WHOOPMAIUKU, JTaHHBIX, HEOOXOAMMBIX HJisi PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

MPUMEHATh PA3IUYHbIE METOJbl M WHCTPYMEHTHI MpPU TOUCKE U OTOOpE
uH(pOpMAlMM M3 HCTOYHHUKOB C YYETOM MPEUIOKEHHON Y4YeOHOW 3amauu M
3a/IaHHBIX KPUTEPUEB;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

CaMOCTOSITETbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMy  MpEICTaBICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4d HECJIIOXKHBIMHU CXEMaMHu,
JTarpaMMaMu, HTHBIMU TpauyeckuMu 00beKTaMU U UX KOMOWHAIUSAMU;

OIICHMBATh JIOCTOBEPHOCTh HMH(OpPMAIMK TIO KPUTEPUAM, MPEIJIOKECHHBIM
yUHUTENIeM UM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

KoMMmyHuKaTHBHBbIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA
O0menue:
COITIOCTABJIATH CBOH Cy}K,JleHI/ISI C Cy)KJICHI/ISIMI/I ,Z[pyr‘I/IX yqaCTHI/IKOB Auaiiora,
oOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHIA;



yOJIMYHO TIPEJICTABIIATh PE3yJIbTAThI BBIMIOJTHEHHOTO ONBITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BBIOMpAaTh (opMaT BBICTYIUICHHS C Y4ETOM  3aaad
NpEe3CHTAMA U OCOOEHHOCTEH ayJUTOPUH U B COOTBETCTBHUU C HUM COCTaBJISAThH
YCTHBIE M IMCbMEHHBIE TEKCThI C MCIIOJIb30BaHNEM WILTIOCTPATUBHBIX MAaTEPHAJIOB.

CoBMecTHasl 1eSITeIbHOCTD (COTPYTHHYECTBO):

NOHMMATh W HCIIOJIB30BaTh MPEHMYIIECTBA KOMaHIHOW W WHIUBUIYaIbHOU
paboThl TIpH pEIICHHH KOHKPETHOW MpOoOJIeMbl, B TOM YHCIE TpPU CO3TAHHUU
UH(POPMAITMOHHOTO TIPOAYKTA;

NPUHUMATH IIe7Th COBMECTHONW HMH(OPMAIIMOHHOW NEATETHHOCTH IO cOOpY,
oOpaboTtke, mepemaue, Qopmanuzamuu WHOOPMAIUH, KOJUICKTUBHO CTPOUTH
JNEHCTBHUSA TI0 €€ JOCTHIKCHHIO: PaclpeaeiisaTh POJIH, JOrOBApUBATHCSA, 00CYKIIATh
TIPOIIECC B PE3YJIbTAT COBMECTHOM pabOTHI;

BBITIOJHATH CBOIO 4acTh paboThl ¢ mHpOpMamuer wim WHOOPMAIMOHHBIM
IPOAYKTOM, JOCTUTass KAa4eCTBCHHOI'O pe3yJibTaTa IO CBOEMY HAINPAaBICHHIO U
KOOPJUHHUPYS CBOU JACHCTBHS C APYTHMH WICHAMHU KOMaHIbI;

OILICHUBATh KaYECTBO CBOETO BKJIaJa B OOIIMIA WH()OPMAIIMOHHBINA POAYKT ITO
KPUTEPHUSIM, CAMOCTOSITEIIFHO C(HOPMYTHPOBAHHBIM yIaCTHUKAMHU B3aUMOICHCTBUS;

CpPaBHHMBATh pE3yJbTAaThl C WMCXOJHOW 3adadell W BKJIAJ KaXJIOro dWieHa
KOMaH/Jbl B JOCTIXKCHHE PE3yJIbTaToOB, pa3icisiaTh chepy OTBETCTBEHHOCTH H
IPOSBIISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA ITEpe)T TPYTIION.

PeryasiTuBHbIe YHMBeEpcaJbHbIE YueOHbIE HeiCTBUSA

Camoopranusanus:

BBISIBIIATh B JKU3HEHHBIX M YYEOHBIX CHUTyalMsaX TPOOIEMBI, TpeOyroIIue
pEIICHHS;

OpUEHTHUPOBATHCS B PAJVIMUHBIX TMOAXOJAaX K TMPUHATHIO PEIICHHM
(MHIMBUAYATBLHOE MPUHATHE PEIICHUH, IPUHATHAE PEIICHUHA B TPYIIIIE);

CaMOCTOSITENTFHO COCTaBJISTh AJITOPUTM PEIICHUs 3adadd (WM €ro 4acTh),
BBIOMpaTh crioco0 pelieHus yueOHOM 3a/lauu ¢ YYETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBATh TMpeJjiaraéMble BapUAHTHI
pELICHUN;

COCTaBIIATh IUIAH JAEWCTBUN (IUIaH peanu3alii HaMEYEHHOTO alropuTMa
pelieHus ), KOPPEKTUPOBATH NIPEIJIOKCHHBIN aJITOPUTM € YUETOM TTOTYICHHS HOBBIX
3HaHUU 00 U3y4aeMOM OOBEKTE;

MPOBOJUTH BBHIOOP B YCIOBHSIX MPOTUBOPEUMBONM HH(POpMAUU U OpaTh
OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMokoHTpOJIb (peduiekcus):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHUH;

JIaBaTh OIEHKY CUTYAIIMH U MPeJIaraTh TUIaH €€ U3MEHEHUS;



YUHUTBIBATh KOHTEKCT U MPEABUIAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh
Opy pelieHud Yy4eOHOM 3ajJauM, aJanTHUPOBAaTh PEIICHHE K MEHSIOMIMMCS
00CTOSITEIIECTBAM;

OOBSCHATH  NPUYMHBI  JIOCTHXKEHUS  (HEHOCTMXKEHMs)  pe3ysIbTaToB
MH(POPMALIMOHHOM JESATENIbHOCTH, 1aBaTh OLEHKY IPUOOPETEHHOMY OIMBITY, YMETh
HaXOJUTh MMO3UTUBHOE B IMTPOU3OLIEIIEH CUTYalllN;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBILIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATa LEIU U YCIOBHSIM.

IMOLMOHAIBHBIN HHTE/JICKT:

CTaBUTH ce0s1 HA MECTO JPYroro 4eJoBeKa, IOHUMAaTh MOTHUBBI U HAMEPEHUS
ApYroro,

IIpunsiTue ceds U APyrux:

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JAXE B YCIOBHSAX
OTKPBITOTO AOCTYyTA K JIF0OBIM 00bEMaM UH(POPMALIHH.

INPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuenuss B 7 kJjacce y oOydaromierocss OyayT c(opMuUpOBaHbI
CJIEIYIOIUE YMEHMUS:

JEMOHCTPUPOBATh  BJIAJCHUE OCHOBHBIMM MOHATUAMU: HHOpMAIMs,
nepegaya, XxpaHeHHe U 00paboTka MH(POpPMAIUH, aITOPUTM, UCIOJIb30BATh UX JJIS
pelieHus y4eOHbIX U MPAKTUUYECKUX 3a/a4;

KOQUPOBAaTh M JIEKOJAMPOBATH COOOILIEHUS M0 3aJlaHHBIM I[IpaBUJIaM,
JEMOHCTPUPOBATh TMOHUMAHUE (MOSICHATh CYIIHOCTh) OCHOBHBIX MPHUHIIMIIOB
KOJUPOBaHUS WHGOPMAIMKM PA3JIMYHON MPUPOMBI: YHCIOBOM, TEKCTOBOM (B
pPa3IUYHBIX COBPEMEHHBIX KOJUPOBKaX), rpaduyeckoi (B pacCTpOBOM U BEKTOPHOM
MPECTABICHUN ), ayJIU0, BUJIEO;

CpPaBHUBATh JUIMHBI COOOILIEHWH, 3alUCaHHBIX B pa3JIMYHBIX andaBuTax,
ONEpPUPOBATh €IMHUIAMH H3MEPEHUs HH(POPMALMOHHOIO 00BbEMA U CKOPOCTH
nepe1adn JaHHbIX;

OLICHMBAaTh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, I'PAPUUYECKUX, 3BYKOBBIX
¢aiinoB u BuAeodailsios;

IPUBOJUTH MPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUS M Iepeaadu
JAHHBIX, CPABHUBATH UX KOJIMYECTBEHHBIE XaPAKTEPUCTUKH;

MOJTy4aTh U UCIOJIB30BaTh MH(GOPMAIIMIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JI€eMEHTax (Mpoleccop, ONepaTUBHAS MaMSTh,
JOJITOBPEMEHHAs aMsiTh, yCTPOICTBA BBOJA U BBIBOIA);

COOTHOCHUTh XapaKTEPUCTUKH KOMIBIOTEpA C 3aJadyaMi, PEIIaeMbIMU C €ro
MIOMOILBIO;



BBIJIETISITh OCHOBHBIE 3Tallbl B UCTOPUHU Pa3BUTHA KOMIBIOTEPOB, OCHOBHBIC
TEHACHIIMUA Pa3BUTHS WH(DOPMAIIMOHHBIX TEXHOJOTHM, B TOM YHCIE TI00albHbBIX
ceTel;

OPUEHTHPOBATBCSI B HEPAPXUUECKOM CTPYKType (ailloBo CHUCTEMBI
(3anmuchIBaTh TMOJHOE WM aina (manku, kartajora), myTh K daiiny (marnke,
KaTajory) I0 HUMEIOUIeMYyCs OIMUCaHUIO (aiyioBol CTPYKTYpPhl HEKOTOPOTO
UH(GOPMAIITMOHHOTO HOCUTENS);

paboTaTh ¢ QailyloBON CUCTEMOM MEPCOHATBHOIO KOMIBIOTEPA U 00JaUHBIMU
XpaHWINILAMU € HCIONb30BaHUEM TIpaduyeckoro uHTep(elica: co31aBarth,
KOIIMPOBATh, [IEPEMEILATh, IEPEUMEHOBBIBATh, YIAIATh U ApXUBUPOBAThH (Pailsibl U
KaTaJory;

coOmoaaTe TpeOoBaHMs O€30MAaCHOM AKCILTyaTallMM TEXHUYECKHUX CPENICTB
UKT, umeTts npeacTaBieHre o BIUSHUN Ucnoiab3oBanus cpeacts UKT Ha 3mopoBbe
II0JIb30BATENS], YMETh IPUMEHSTh METOIbI MPO(PHIAKTUKY 3a00I€BaHUI1, CBS3aHHBIX
C MCTIOIH30BaHUEM LIU(PPOBBIX YCTPOHCTB;

COOJII0JIaTh CETEBOM ATUKET, 0a30BbIE HOPMbI MH(DOPMAIMOHHOW STUKHU H
mpaBa mpHu paboTe C MPHIOKEHUSMU Ha JIOOBIX ycTpolcTBax W B HHTepHere,
BbIOMpaTh O€30MacHbIE CTPATErny MOBEACHUS B CETH;

UCIIOJIb30BaTh Pa3INYHbIE CPECTBA 3AIUTHI OT BPEJOHOCHOTO IPOTPaMMHOTO
oOecrieueHus1, 00eceunBaTh JIMYHYIO 0€30MaCHOCTb IPH UCIIOJIb30BAHUU PECYPCOB
cetn VIHTEpHET, B TOM 4YHCIE 3allUIaTh NEPCOHAIBHYIO HWH(MOPMAILUIO OT
HECaHKIIMOHUPOBAHHOI'O JOCTyIa M €ro MOCIEACTBUM (pa3riamleHusi, NOJIMEHBI,
yTpaThl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOIMUECKUX M COLMAJIBHO-
IICUXOJIOTMYECKUX  aClEeKTOB  MCMHOJb30BaHUs cetu HTepHer  (cereBas
aHOHUMHOCTb, ITU(POBOH ClIE], Ay TEHTUYHOCTh CYOBEKTOB U PECYPCOB, OTTACHOCTh
BpPEJIOHOCHOTO KO/1a);

uckath uH(popmanuto B IHTEpHETE (B TOM YHCIIE 110 KIIOYEBBIM CJIOBAM U 110
U300paKeHHI0), KPUTHUECKH OTHOCHUTHCS K HailIeHHOHM MH(popMalnu, oco3HaBas
OMAacCHOCTh JUIsi JHUYHOCTH © OOIIEeCTBa pacHpOCTPaHEHHUS BPEIOHOCHOM
uHGOpPMAIIMH, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTHIECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpeCOB BeO-peCypCcoB;

UCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI MHTEPHET-KOMMYHUKALUN, [IUPPOBBIE
CEpBUCHI TOCYJApPCTBEHHBIX YCIYT, IM(PPOBbIE 00pa30BaATEIbHBIE CEPBUCHI,

PacKpbIBaTh CMBICT TOHSITHHA «UCIOIHUTENBY, «AJITOPUTMY, «IIPOrpaMMayy,
MOHMMAs PAa3HUILY MEXIY yIOTPEOJICHUEM dTUX TEPMUHOB B OOBIZICHHON peUr U B
uH(hOpMaTHKE;

OIKCHIBATh AJITOPUTM PELICHUS 33]Ja4M PA3IUYHBIMU CIIOCO0AaMHU, B TOM YHCIIE
B BHUJE OJIOK-CXEMBIL;



ONEpPUpPOBATh  MOHATHSIMH: TEPEMEHHas, THUIl  JIaHHBIX, OTMepaIus
IpUCBauBaHMs, apu(PMEeTUYECKUe M JIOTMUECKHE OIepalny, BKIIOYas OIepanuu
LEJI0YUCIEHHOTO JIEJIEHUSI U OCTAaTKa OT JACJICHHUS,;

UCIIOJIb30BaTh KOHCTAHTBHI M TMEPEMEHHBIE PA3JIMYHBIX TUIOB (YUCIOBBIX —
LEJIbIX U BEIECTBEHHBIX, JIOTHUYECKUX, CUMBOJIBHBIX), & TAKXKE COJEpKalllie HUX
BBIPQXEHHS, UCIIOJIb30BATh ONEPATOp MPUCBANBAHNUS;

3allChIBaTh ~ JIOTHYECKHE  BBIPAKEHUS  HA  HM3Yy4aeMOM  SI3BIKE
pPOrpaMMUPOBAHMUS;

aHAIM3UPOBATh MPEIJI0KEHHbBIE aJITOPUTMBI, B TOM YHCIIE€ ONPEACIIATh, KaKhe
pe3yabTaThl BO3MOXKHBI MPU 33J]aHHOM MHOXKECTBE HCXOJHBIX 3HAUYCHH,
OTPENAETSATh BO3MOXKHBIC BXOJIHBIC JaHHBIC, MPUBOASAIIME K OIpeAeIEHHOMY
pe3ynbTary;

CO3/l1aBaTb M  OTJIQXHUBaTh MPOrpaMMbl HAa  COBPEMEHHOM  SI3bIKE
nporpammupoBanus obmiero HaznadeHus: (Python, C++, Java, C#), peanusyromiue
aNrOPpUTMBl  00pabOTKM YHMCIIOBBIX JI@HHBIX C HCIIOJIB30BAHMEM BETBICHUIA
(HaxoXXJeHNEe MUHIMYMa U MaKCUMyMa U3 JBYX, TPEX M YETHIPEX YHCEN, PEIICHUE
KBaJIPAaTHOTO yPaBHEHUS, HIMEIOIIETO BEIIECTBEHHBIC KOPHN);

co3/laBaTb M  OTJIQXHUBaTh MPOrpaMMbl Ha  COBPEMEHHOM  SI3bIKE
IpOrpaMMHUpPOBAHUS OOILEr0 Ha3HAUEHUs W3 TPUBEIEHHOTO BBIILE CIHUCKA,
pealn3yIoNe alropuTMbl OOpaOOTKH YHWCIOBBIX JAaHHBIX C HCIOJIb30BAHUEM
[UKJIOB C TIEPEMEHHOW, IMKJIOB C YCJIOBUAMHU (AJITOPUTMBI HAXOXKICHUS
HauOoNbIIEro OOMIEro JAENUTENss JBYX HATypalbHBIX 4YMCEN, IPOBEPKU
HATYpaJIbHOT'O YUCJIa Ha TIPOCTOTY, PA3JIOKEHUS HATYPaJIbHOTO YHCIIa Ha TPOCThIE
COMHOXXUTEJIH, BbIACTIEHUS LIU(P U3 HATYypaIbHOTO YHCIIA);

CO3MaBaTb M  OTJAXHBaTh MPOTpPaMMBI Ha  COBPEMEHHOM  SI3bIKE
IpPOrpaMMHUPOBAaHUs OOINEr0 Ha3HAUEHUS W3 TPUBEAEHHOTO BBIIIE CITUCKA,
peaTu3yIOIIMe alrOpUTMbI 0OpaOOTKH MOTOKA JTAHHBIX (BBIYMCIICHUE KOJUYECTBA,
CYMMBI, CpEAHETO apu(pMETUIECKOr0, MUHUMAIBHOIO U MaKCUMaJIbHOIO 3HAUEH Ui
DJIEMEHTOB YHUCJIOBOM IMOCIIEOBATEIFHOCTH, YIOBIECTBOPSAIOMINX 3alaHHOMY
YCJIOBHIO);

CO3MaBaTb M  OTJAXHUBaTh MPOTPaMMBI Ha  COBPEMEHHOM  SI3bIKE
OpOrpaMMHUpPOBAaHUs OOILEr0 Ha3HAUEHUs W3 TNPUBEIEHHOTO BBIIE CIHUCKA,
pealin3yIolue aaropuTMbl OOpaOOTKM CHMBOJIBHBIX JAHHBIX (TIOCUMBOJIbHAS
00paboTKa CTPOK, MOJICYET YACTOTHI TOSABIICHHUSI CHMBOJIA B CTPOKE, UCTIOIh30BaHUE
BCTPOCHHBIX (QYHKUUN 1Sl 00pabOTKU CTPOK);

CO3/1aBaTh W OTJAXHUBATh MPOTPAMMBI, PEATHU3YIOIINE THUIIOBBIE AJTOPUTMBI
0OpaOOTKM OJHOMEPHBIX YHCJIOBBIX MAacCHBOB, Ha OJHOM U3 S3bIKOB
IpOrpaMMHUpPOBAHUS W3 MPHUBEAEHHOTO BBIIIE CIHMCKA: 3aMOJHEHHE YHCIOBOTO
MacCHBa CIIy4allHBIMH YHCJIAMH, B COOTBETCTBUHU C (HOPMYJION MM MyTEM BBOJA



HYUCCII, JIMHEUHBIN ITOMCK 3aJaHHOI0 3HAa4YCHHA B MACCHUBC, MOJICYET SIECMEHTOB
MaCCuBa, YAOBJICTBOPAKOIIMX 3aldHHOMY YCJIOBHMIO, HaAXO0XICHHUC CYMMBbI,
MHHHUMAaJIbHOTO ¥ MaKCUMAaJILHOI'O 3HAUCHHUI 3JIEMEHTOB mMaccCuBa,

pa3OuBaTh 3aJaud Ha TMOJ33Ja4l, COCTAaBJIATh, BBINOJIHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOKHBIC QJITOPUTMBI C HCIOJIH30BAHUEM BETBIICHUM, IUKJIOB U
BCIIOMOTATENIbHBIX QJITOPUTMOB JIJISl YIPABJICHHS HWCIOJHUTEISMU, TaKUMHU Kak
Po6oT, Uepenarika, UepTExHUK;

MPEICTABIIATh PE3YJIbTATHI CBOCH ACSATENIBHOCTU B BUJIE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEAUNHBIX TPE3CHTALIUN, IEMOHCTPUPY S
BIAJICHUE YMCEHUSMH ¥ HaBBIKAMH HCIIOJNB30BAaHUA WHGOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHH TSI TIOMCKA, XpaHEeHUs, 00pabOTKHU | Tepeaadn
W aHalvM3a pa3NuYHBIX  BUAOB  uHGpopMmaiuu, (HOpMUPOBATH  JMYHOE
uH(OPMAITMOHHOE TTPOCTPAHCTBO.

pa3duBaTh 3a/a4M Ha MOA3aJaud; CO3/1aBaTh M OTJIAXHUBATh MPOTPAMMBI Ha
COBPEMEHHOM S3BIKE IPOrpaMMHUpOBaHus 001iero HazHadeHus (Python, C++, Java,
C#), peanuzyroniue airopuTMbl 00paOOTKH YUCIOBBIX JAHHBIX C UCIOJI30BAHUEM
noanporpamm (poueayp, GyHKIHi);

COCTAaBJISITh M  OTJIAKUBATH MPOTPAaMMBbI  Ha COBPEMEHHOM  SI3BIKE
MPOTrPAaMMHUPOBAHKS OOIIEr0 Ha3HAYEHWsS W3 TMPUBEIEHHOTO BBINIC CIIHCKA,
pealn3yIole HECTI0KHBIE PEKYPCHUBHBIEC alTOPUTMEI;

COCTAaBJISITh M  OTJIAKUBATHL MPOTPAaMMBI Ha COBPEMEHHOM  SI3BIKE
MPOrpaMMUPOBAHMS OOIEr0 Ha3HAYEHUs W3 TMPUBEIEHHOTO BBINIE CIHCKA,
peaNu3ylone ajiropuTMbl COPTUPOBKM MAaCCHBOB, JBOMYHOTO TIIOMCKa B
YHOPSI0YCHHOM MacCHBE;

COCTaBISITh WM  OTJIAXKWBATH MPOTPAaMMBI  Ha COBPEMCHHOM  SI3BIKE
MPOrpaMMUPOBAHMS OOIEr0 Ha3HAYEHUs W3 TMPUBEIEHHOTO BBINIE CIHCKA,
peanu3yroIre OCHOBHBIC aITOPUTMbI 00PaOOTKH ABYMEPHBIX MACCHUBOB (MATPHIL):
3allOJIHEHHE JIBYMEPHOTO MAacCHBa CIy4YailHBIMU YUCJIAMHU M C UCIOJIb30BaHUEM
dbopMyI1, BEIYUCICHUE CYMMBI 2JIEMEHTOB, MAKCUMAJILHOTO 1 MUHUMATHLHOTO

K koniy oOyuenuss B 8 kiacce y oOydaromierocss Oyayt chopMupoBaHbI
CIICYIOIINE YMCHHUS:
TOSICHATD Pa3JIMUUs MEXIY MO3UITUOHHBIMU M HEITO3UIIMOHHBIMU CHCTEMaMH
CUHCIICHUS,
3aMKChIBaTh, CPABHUBATH W TPOU3BOJUTH apU(PMETUUECKUE OIMEpaluud Haj
IEJIBIMUA YUCJIAMH B TIO3UITMOHHBIX CUCTEMaX CUUCIICHUS;
OIEpUPOBATh TOHATHUSIMH  «BBICKAa3bIBAaHUE», <JIOTHUYECKAs OIeparusy,
«JIOTUYECKOE BBIPAKEHUEN;



3aMUCHIBATh JIOTUYECKUE BBIPAKEHHUS C HCIOJIB30BAaHUEM JIM3BIOHKIIUH,
KOHBIOHKIUY, OTPULIAHUS, UMIUTUKAIIMU U SKBUBAJICHIIUU, OTIPEACIISITh HCTUHHOCTD
JIOTUYECKUX BBIPAKEHUI MPU U3BECTHBIX 3HAYCHUSIX UICTUHHOCTH BXOJIAIIUX B HETO
MEPEMEHHBIX;

CTPOUTH TaOJUILBI MCTUHHOCTH JUISl JIOTHUECKUX BBIPAKEHHUM, CTPOUTH
JIOTUYECKUE BBIPAXKCHHUS TI0 TaOJIMIIaM HCTHHHOCTH;

YIPOIIATh JIOTHYECKUE BBIPAKEHUS, UCIIONIB3YsI 3aKOHBI aJIT€OPHI JIOTHKY;

MPUBOJUTH MPUMEPHI JOTUYECKUX AJIIEMEHTOB KOMIIBIOTEPA,;

BBIOMPATH MOAXOASAIIMMN aJITOPUTM JJI PEIICHUS 3a]1auH;

UCIIOJIb30BaTh  JJIEKTPOHHbIE TaONMIBl [T 00pabOTKM, aHamu3a H
BU3YyaJIM3AIMH YUCIIOBBIX JAHHBIX, B TOM YHCJIE C BBIICIICHUEM TUAITa30Ha TaOIAIIbI
U YIIOPSAAOYMBAHUEM (COPTUPOBKOI) €r0 AIEMEHTOB;

cO3/1aBaTh U MPUMEHSTH B 3JICKTPOHHBIX TaOIMIIaX (POPMYJIBI SISl PacCUETOB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apudmernueckux (QyHKIUN (CyMMHUpOBaHUE,
BBIYUCJIEHUE  CpeAHEro  apu(METHYecKoro, TMOUCK  MaKCUMaJbHOTO U
MUHUMAJIBLHOTO 3HA4YeHUM), aOCOJMIOTHOM, OTHOCUTEIBHOM U  CMENIaHHOU
aJipecalyy.

BBIOMpATH CIIOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBHH C IMOCTaBIECHHOM
3amauedt  (Tabnuibl, cxembl, TrpaduKd, JgUarpaMMbl) C  HUCIOJIb30BAaHUEM
COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJICTB OOPaOOTKHU JaHHBIX;

WCIIOJIB30BaTh JJIsl 00pabOTKHU TaHHBIX B AJICKTPOHHBIX Ta0IUIAX BCTPOCHHBIC
byHKIMU (CyMMUPOBaHME M TMOACYET 3HAUCHUN, OTBEYAIONIMX 3a[aHHOMY
YCJIOBHIO);

UCIIOJIb30BATh YMCJICHHBIE METOJIBI B AJIEKTPOHHBIX TaOMUIAX ISl PEIICHHUS
3a/1a4 U3 Pa3HbIX MPEAMETHBIX 00JacTel: YUCICHHOTO MOACIUPOBAHUS, PEIICHUS
YPAaBHEHUM M TOMCKA ONTUMAJIbHBIX PEIICHU;

Pa3buBaTh 3amaun Ha MOJ3aqa4yM; COCTABISTH, BBHIMIOIHSATH BPYYHYIO M Ha
KOMIIBIOTEPE HECIIOKHBIE AITOPUTMBI C UCTIOJIBb30BAHUEM CTPYKTYP JAHHBIX «CTEK»
U «ouepeqb», BKIIOYAs peaqu3aldio Ha S3bIKe MPOrpaMMHUPOBAHUS OOIIETO
HazHadueHus (Python, C++, Java, C#);

MPOBEPATH CKOOOYHBIEC MOCIIEAOBATEILHOCTH HAa KOPPEKTHOCTh JIJII OJHOTO,
JBYX U TPEX TUIIOB CKOOOK, peasin3ys aJrOpUTMbI C UCIIOJI30BAHUEM CTEKa,

COCTaBIISAITh W OTJQXHUBATh NPOTPaMMbl, PEaTU3YIONIUE OJHOCBA3HBIE U
JIBYCBSI3HBIC CIIMCKH, BKJIFOYAsi ONepaliy J100aBJIeHUS U yAAJICHHUS AJIEMEHTOB I10
3HAYCHUIO U 110 UHJICKCY;

peanu30oBbIBaTh aJTOPUTMBI MOUCKA MAaKCHUMyMa, MOHMCKA 3JIEMEHTa U €ro
WHJIEKCA B CTHCKE, a TAaK)Ke MPUMEHATh (PYHKITMOHAIbHBIE oniepaniui map u reduce
K 2JIEMEHTaM CIIHUCKa;



UCIIOJIb30BaTh OJIHOCBSI3HBIN CIIUCOK KaK CTEK U KaK o4epeib, IEMOHCTPUPYS
noHumanue npuHiunos LIFO u FIFO;

[ IOTIOJIHUTENBHO | peiaTh 3a/1a4y MPOBEPKU HATHUMS ITUKIOB B OJJHOCBSI3HOM
cnucke 3a JuHerHoe Bpems O(n) C HUCMONB30BAaHUEM aJTOPUTMa «YEpernaxu U
3ai1a (IByX yKazaTesen);

OOBSCHATH HEOOXOJMMOCTh UCIIOJI30BAHUSA JIEPEBHEB B IPOrPaMMHUPOBAHNH,
MPUBOJUTHh TPUMEPHl UX TMpPUMEHEHUs (Hampumep, (aiaoBble CHUCTEMBI, 0a3bl
JAHHBIX, CHHTAKCUYECKHE JIEPEBbSA);

COCTaBJISITh M OTJQXHBATh MPOTPAMMBI, pEAH3yIONIMe OMHAPHBIE JEpPEBbs,
BKJIIOYAsl YMAaKOBKY JepeBa B MacCUB U oOIepanuu A00aBleHUS U YJaJICHUS
AIIEMEHTOB;

peain30BbIBaTh 00X0AbI OMHAPHOTO JEpPEeBa — B UIUPHUHY U B TIIyOHMHY — KaK
PEKYpPCUBHO, TaK U C UCIOJIb30BAaHUEM CTEKA WU OUYEPEIH;

MPUMEHATh (PYHKIIMOHAIBHBIE Ollepaluu map u reduce K dJIeMeHTaM JIepeBa,
MOJICYMTHIBATH KOJMYECTBO Y3JIOB, TUCTHEB, BHICOTY JIEPEBA, a TAKKE KOJIUIECTBO
BEpIIMH Ha 33JJaHHOM YPOBHE;

pemiaTh 3aJadd: BBIBOJ BCEX BEPIIMH JIepeBa, COPTUPOBKAa MaccHBa C
IOMOIUIbIO OMHAPHOTO JIepeBa MOKCKa (tree sort);

COCTaBJISITh M OTJIAKUBATh MPOrPAMMBbI, pEATU3YIOIINE Tpadbl ¢ pa3InYHBIMU
cnocobamMu  MpeJCTaBlICHUST (CIHMCKA CMEXHOCTH, MATPUIIBI CMEXHOCTH),
BBITIOJHATH 00X0/bI rpada B MIUPUHY U B TIyOHMHY C MCTHOJIH30BAHUEM PEKYPCHUH,
CTEeKa U O4epeH;

HAXOJIUTh BCE BEPIINHBI rpada, JOCTHKUMBIE U3 33JJaHHOM, a TAK)Ke pa30uBaTh
rpad Ha CBSI3HBIE KOMIIOHEHTHI;

pea30BbIBaTh AITOPUTM TOMCKA diiepoBa MyTH B Tpade, NeMOHCTPUPYS
MOHMMAaHWE YCIIOBHUH €T0 CyIeCTBOBAHUS;

COCTaBJISITh M OTJIAXXUBATh MPOTPAMMBI, PEATM3YIOIINE alropuT™M JleHKCTphI
JUTsl TIOMCKA KpaTyalmux myTed B rpade U Ha CETKe, paccMarpuBasl CETKY Kak
YaCTHBIN ciydait rpada;

pealn30BbIBATh AITOPUTMBI TIOCTPOCHHSI MUHIMAIIEHOTO OCTOBHOTO IEPEBa —
[Ipuma u Kpackama — ¢ uCHoib30BaHUEM CTPYKTyp JaHHBIX (Ky4a, cHCcTeMa
HETIEPECEKAIOIINXCSI MHOKECTB);

COCTAaBJISITh M OTJIAXUBATh MPOTPAMMBI, PEATM3YIOIINE SBPUCTUUCCKHIM
anroput™ A* 5 moWcKa TYTH Ha CeTKe, BKIIOYas BBIOOP W pealli3alluio
ABPUCTUYECKON PYHKIUY;

yuTaTh (Pailyl Kak MoCIe0BaTeIbHOCTh 0aTOB, pa30MBaTh €r0 Ha HECKOJIBKO
paBHBIX TO pa3Mmepy (ailyioB, IEMOHCTpHUPYS BIaJeHUE HU3KOYPOBHEBBHIMU
oTiepalisMH BBO/Ia-BbIBOJIA;



COCTABJISITh W OTJIAXXWUBATH MPOTPAMMBI JUIsl UYTEHUS W TeHeparuu ¢aiios
npocThix hopmaroB (Hampumep, CSV, ISON, TekcToBbIe (aitiipl ¢ pa3aeIuTeIsIMN);

peaNnn30BBIBAThH AJITOPUTMBI BHEIITHEH COPTUPOBKH I 00pabOTKH JaHHBIX, HE
MOMEIIAIONTNXCS B OTICPATUBHYIO MaMSTh, C HCIIOJIb30BAaHUEM BPEMEHHBIX (ailioB
U CITUSTHUSI.

®opmupoBaTh JIMYHOE UHGOPMAIMOHHOE TMPOCTPAHCTBO, MPEICTaBIA
pe3yabpTaThl CBOEH AEATEINBHOCTH B BUAE CTPYKTYPUPOBAHHBIX HIUTFOCTPUPOBAHHBIX
JOKYMEHTOB W MYJIbTUMEIUNHBIX IPE3CHTALMM, JIEMOHCTPUPYS BIIAJICHUE
YMEHUSIMH U HABBIKAMH UCIIOJIb30BaHUSI HHPOPMAIIMOHHBIX 1 KOMMYHHKAI[HOHHBIX
TEXHOJOTHH /1JIs TOMCKA, XpaHEHUs], 00pabOTKH, Iepejaun U aHau3a HHpopMaImu.

K xoniy oOyuenus B 9 kiacce y oOywyaromerocs OyayT c(opMHUpOBaHbBI
CIICYIOIINE YMECHHUS:

JEMOHCTPHUPOBATh BIIAJICHUE TOHATHAMHU «MOJEIbY, «MOIECIHPOBAHUECN:
pPacKpbIBaTh HX CMBICH, OINPEAEISTh BHUIBI MOJEIEH, OLEHUBAaTh COOTBETCTBUE
MOJENIA MOJIETUPYEMOMY OOBEKTY M LEIsM MOJEIUPOBAHMS, HCIOJIb30BaTh
MOJICJIMPOBAHUE JJIS PEIICHHS YUEOHBIX U MPAKTUYECKUX 3a]a4;

CO3/1aBaTh OJHOTA0INYHYIO 0a3y TaHHBIX, COCTABIISATH 3aIIPOCHI K 0a3€ TaHHbIX
C IIOMOUIBIO BU3YaAJIBHOI'O PENAKTOPA;

JEMOHCTPUPOBATh BJIAJICHUE TEPMUHOJOTUEH, CBsI3aHHOM ¢ Trpadamu
(BepimHa, pedpo, MyTh, AJIMHA pedpa U MyTH) U J€PEBbIMH (KOPEHbB, JIKCT, BHICOTA
ziepesa);

Pa3buBaTh 3amaun Ha TMOA3aJa4M; COCTAaBJIATh, BBIOJHATH BPYYHYIO U Ha
KOMIIBIOTEPE  HECJIOKHbIE ~ @JITOPUTMBI U CTPYKTYphl ~ BEO-CTpaHMIl C
ucnonp3oBanueM sa3bika HTML, Bkirodas JOrMYEcKyr0 pa3METKy — 3arojoOBKH,
a03a1bl, CIIUCKHU, U300paXKEHUS U THUIIEPCCHUIKY;

co37aBaTh KOMIUJIEKCHbIE MH(POPMALIMOHHBIE OOBEKTHI B BUJE BEO-CTpaHUIL,
JEMOHCTPUPYS] TOHUMAaHUE CEMAHTUYECKON CTPYKTYPhI JTOKYMEHTA U MPUHLUIIOB
TUIEPTEKCTA;

MPUMEHSITh OCHOBBI KacKaaHbIx Tabmui ctuier (CSS) s BU3YaIbHOTO
odopmIIeHHS BEO-CTpaHUII, BKJIIOUasi paboTy ¢ CeIeKTOpaMu, CBOMCTBaMH, OJI0UHOM
MOJEJIBIO U MIO3ULIMOHUPOBAHUEM AJIEMEHTOB;

UCITIOJIB30BaTh S3bIK JavaScript mis qo0aBiieHHUs MHTEPAKTUBHOCTH Ha BeO-
CTpaHMIIBI, BKJIOYasi 0O0paboOTKy coObiTuii, manunymsiuuun ¢ DOM-nepeBoM u
0a30BbI€ AITOPUTMBI HA CTOPOHE KIIMEHTA;

AHAIM3UPOBATh U UHTEPNPETUPOBATH 3arojoBku HTTP-3anpocoB u 0TBETOB,
MIOHUMAs UX POJIb B KIIMEHT-CEPBEPHOM B3aMMOICICTBHH;



COCTABJSITh M  OTJIAXKWBATh IMPOrPaMMbl Ha COBPEMEHHOM  SI3BIKE
nporpamMmupoBanus o6mero HaznadeHus (Python, C++, Java, C#), peanusyromue
napcunir HTML-cTpanuny ¢ HMcHoiab30BaHHEM — OMOJIMOTEK  (Hampumep,
BeautifulSoup, Ixml, Cheerio), u3Biekass CTPYKTYpUpPOBaHHbIC JaHHBIC IS
JagpHeHIe oopaboTKu;

UCIIONB30BaTh WH(GOPMAIMIO, TMOJYYCHHYIO B pe3yjibTaTe MapCHHTra, s
dbopmupoBanus u otnpasku nocienyronmx HTTP-3anpocos, peanusys 1emnodxku
B3aMMO/ICHCTBUH ¢ BeO-pecypcamu;

CEepUAJIM30BbIBATh W JIECEPUANM30BBIBaTh JaHHble B (opmare JSON c
WCIIOJIb30BAaHUEM CTaHJIAPTHBIX OMOIMOTEK s3bIKa MPOrPaMMHMPOBAHHUA, A TaKkKe
[1OMOJHUTENBHO | BPYUHYIO, JIEMOHCTPUPYSI IOHUMAaHHUE CTPYKTYpbl (popMaTa;

ornpaBnsath HTTP-3anpocer xk JSON API, oOpabGarbiBath OTBETHI W
UHTETPUPOBATh IOJIyYCHHbIE JaHHbIE B COOCTBEHHBIE MPUJIOKEHHUS WIIH
aJITOPUTMBI;

pa3pabatsiBaTh 1 oTinaxuBath HT TP-cepBep ¢ HCnoap30BaHNEM CTaHIAPTHOM
OoubMoTeku s3bika win ctopoHHux gpeitmBopkos (Flask, Express.js, Spring u 1p.),
00pabaTbIBasi BXOASIINE 3aMPOCHI, MAPLIPYTU3UPYS IYTH U POPMUPYSI KOPPEKTHBIE
HTTP-oTBeTHI;

CO3/1aBaTh COOCTBEHHBIH MOJHOQYHKIUOHAIBHBIA CalT € COOCTBEHHBIM
CEpBEPOM, BKIIIOYAsS MPOCKTUPOBAHUE APXUTEKTYPHI, PEATU3ALUIO KIUEHTCKON U
CEPBEPHOM 4acTEH, pa3BEPTHIBAHUE U TECTUPOBAHNUE;

aHAIM3UPOBAaTh CXOJACTBA M PA3IM4YMs TPAaHCIOPTHBIX NpoTokosoB TCP u
UDP, mnoHumas wuX TpUMEHEHHWE B PA3JIMYHBIX CLEHApUAX CETEBOIO
B3aUMOJICUCTBUS;

COCTaBJISATh U OTJIAKMBATH ITPOTpaMMBbl, peanusyromue npoctoir TCP-cepsep
U KIMEHT Ha COKeTaxX, 0OecneuyuBarouIe JABYCTOPOHHH OOMEH COOOIICHHSIMU
(HampuMep, 9aT MEXIy JBYMsI KOMITbIOTEPAMH );

COCTaBJISITh U OTJIAXKUBATH IPpOrpaMmsl, peanusyromne UDP-cepBep u kiueHT,
JEMOHCTPUPYSI TMOHMMaHHUE OCOOEHHOCTEN 0e3yCTaHOBOYHOIO MPOTOKOJNA U €ro
MPUMEHEHUS B 3a/1a4aX C MUHUMAJIbHOW 3a/1€PKKOM;

NPOEKTUPOBATh  APXUTEKTYpPY M  COOCTBEHHBIM MPOTOKOJ  CETEBOrO
B3aUMOJECUCTBUS, PEAIM30BBIBATh MPOECKT C KIMUEHT-CEPBEPHOM apXUTEKTYpPOH,
BKJItoYasi oOpaOOTKy OIMIMOOK, YIpaBJIIEHWE COCTOSHUEM U CHHXPOHM3AIUIO
JAHHBIX;

peann30BbIBATh BaTUAAIMIO0 BXOIAIIMX JIaHHBIX OT KJIMEHTAa Ha CTOPOHE
cepBepa, obecrieunBasi 6€30MacHOCTb U KOPPEKTHOCTH PaOOThI MPHUIIOKEHUS.

®opmupoBaTh JIMYHOE HUHGOPMAIMOHHOE TMPOCTPAHCTBO, MPEICTaBIIAA
pe3yJIbTaThl CBOEH IEATENBHOCTH B BUJIE CTPYKTYPHUPOBAHHBIX MILTFOCTPUPOBAHHBIX



JIOKyMEHTOB, MyJIbTUMEIUUHBIX TPE3CHTALNN U UHTEPAKTUBHBIX BEO-IIPHIIOKEHUH,
JEMOHCTPUPYS  BJIAJICHUE  YMEHHMSIMU W HABBIKAMH  HCIIOJIb30BaHUSA
UH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUW [JIsl MOMCKA, XPaHEHUS,
00palboTKH, epeau v aHaan3a HHPOpMaIui B CETEBOM Cpejie.

UCIIOJIb30BaTh Ipadbl M NEpPEBbs Ui MOJIEIMPOBAHUSA CHUCTEM CETEBOW U
UEPAPXUUYECKON CTPYKTYpPbI, HAXOAUTh KpaT4allluil MyTh B 3aJaHHOM Tpade,
BBIYHCIIATh KOJIMYECTBO IMYTEW MEXIAY JBYMs BEpPIIMHAMU B HAaIPaBICHHOM
AlIMKJIMYECKOM Tpade, BBIIOJIHATh NIEpedop BApUAHTOB C IIOMOILBIO JEPEBA;

CTPOUTH HECIJIOKHBIE MATEMaTHUYECKUE MOJEIM WM HCIOJIB30BaTh HX UL
pelIeHns 3a1a4 C IOMOIIbI0 MAaTEMATHUECKOT0 (KOMITBIOTEPHOT0) MOJICITMPOBAHMS,
NOHUMATh CYIIHOCTh 3Tall0OB KOMIBIOTEPHOTO MOJAEIUPOBaHUS (ITOCTAaHOBKA
3a/layd, IOCTPOEHUE MATEeMATHYECKOW MOJEIH, NPOrpaMMHas peanu3anus,
TECTUPOBAaHUE, IIPOBEJACHHE KOMIIBIOTEPHOIO JKCIIEPUMEHTA, aHAJIN3  €ro
pe3yJbTaToOB, yTOUHEHHE MOJIEIIN);

3HAUYEHUN DJEMEHTOB CTPOKH, CTOJOLA, [Mara3oHa, IOUCK 3aJaHHOIrO
3HAYECHHUS,

COCTABJISITh M  OTJIAXKWBATh MPOTPaMMbl Ha COBPEMEHHOM  SI3BIKE
IpPOrpaMMHUpPOBAHUS OOILEr0 HAa3HAUEHUS W3 TNPUBEIEHHOTO BBIIE CIHUCKA,
peanu3yromue IpocThie NPUEMBI JMHAMUYECKOTO IIPOIPAaMMHUPOBAHHS;

pa3pabaTbiBaTh  BEO-CTpaHUIIbl, COJEpKAIIUE€ PHUCYHKH, CIOUCKH U
TUIIEPCCHUIKY;

IPUBOJUTH NMPUMEPHI chep MpodhecCHOHATBHON JEATENIbHOCTH, CBA3AHHbBIX C
UHPOPMATUKON, MPOrpaMMHUPOBAHUEM M COBPEMEHHBIMH HH(OPMALMOHHO-
KOMMYHUKAILIMOHHBIMU TEXHOJIOTHUSMY;

OPUBOAUTH  NPUMEpPbl  MNEPCHEKTUBHBIX  HAMpaBICHUH  pa3BUTHS
MH()OPMAIIMOHHBIX TEXHOJOTHMH, B TOM YHCJIE€ HCKYCCTBEHHOTO MHTEIJIEKTa M
MalTMHHOTO O0yYeHHUS,

pacro3HaBaTh MOMBITKH U IPEIyNPexaaTh BOBICUCHUE Ce0sl U OKPY KAIOLIUX
B JIECTPYKTHBHBbIE U KpUMHHAJIbHbIE ()OPMBI CETEBOM aKTUBHOCTU (B TOM YHCIIE
KHOepOYJUTUHT, (DUILIMHT).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Pa3zgen I OcHoBHOIA.

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. llndposasi rpamoTHOCTH
L1 KommbroTtep - yHuBepcanbHOE YCTPOKUCTBO 4 bubmmoreka [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/c1194510
bubnunorexa LIOK
1.2 IT 2
POTPAMMDIL 1 JIAHHDIC https://m.edsoo.ru/c1194510
bu6mmoreka [IOK
1.3 KomnbrorepHsie cetu 1
P https://m.edsoo.ru/c1194510
Hroro no pazneny 7
Pasnen 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
21 WNudopmanus u uHGopMaioHHbIe 1 bubnmnorexka HOK
' IPOIECCHI https://m.edsoo.ru/c1194510
but6mmorekxa [IOK
2.2 [IpencraBnenue nHpopmanuu 6
ped Popwan https://m.edsoo.ru/c1194510
Hroro no pazneny 7
Pasnen 3. AnropuT™Mbl M IPOrpaMMHUpPOBaHHUe
31 HcrionHuTENN U aNTOPUTMBI. 27 bubmuoreka [JOK
' AJITOpUTMUAYECKUE KOHCTPYKIUU https://m.edsoo.ru/c1194510
b K
3.2 KommprorepHas rpaduka u aHuManus 8 1 nommorexa [0

https://m.edsoo.ru/c1194510



https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510

Hroro no pazneny

Paznea 4. UnopmManmoHHble TEXHOJIOTHH

35

4.1 TekcToBbIE JOKYMEHTBI 7 bubmmorexa LIOK
) HOXY https://m.edsoo.ru/c1194510
bub6nmoreka [IOK
4.2 K 4
OMIbFOTEpHAA rpaguKa https://m.edsoo.ru/c1194510
. bubnuoreka [IOK
4.3 M 4
YARTHMCUHIBIC TPESCHTatin https://m.edsoo.ru/c1194510
Hroro no pazneny 15
PesepBHoe Bpems 4
OBHLIEE KOJIMYECTBO YACOB I10 68 1 0
I[MPOT'PAMME
Pa3nea 2 IlporpammupoBanue.
KoanuectBo yacos JJIeKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne ni/m P Kontpoabsnbie | IIpakTnueckune (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. AnropuT™Mbl 1 NpOrpaMMHpOBaHue
1.1 JnHaMmuyeckas naMsiTh 10
1.2 ANTrOopuUTMBI 4
1.3 Pab6ora c daitnamu
1.4 CrpykTypsl
1.5 STL (vector) 6 1
Uroro no pazgeny 32



https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34




8 KUIACC

Pa3zgen I OcHoBHOIA.

[TPOI'PAMME

KosunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgposbie
Ne n/m P Konrposbnbie IIpakTHyeckue (1upp )
MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBBI MH(POPMATHKH
1.1 CucreMbl CUYUCTICHUS 2 bubmorexa LHOK
https://m.edsoo.ru/70c62¢41
. bubmuorexa [JOK
1.2 DJIEeMEHThI MaTEeMaTUYECKOM JIOTUKHU 4
https://m.edsoo.ru/70c62¢41
Hroro no pazneny 6
Pa3znen 2. AnroputMbl U IPOrpaMMHUPOBaHUE
bu6mmoreka [JOK
2.1 s
SPHCTIPOTPaMMHPOBARHA 3 https://m.edsoo.ru/70c62¢e41
Hroro no pasneny 55
Paznen 3. UndopmannoHHbie TEXHOJIOTUHN
bubmuorexa [JOK
A
3 DIICKTPOHHEIC TAOHLLE! ! https://m.edsoo.ru/70c62¢41
Hroro no pazneny 7
PesepBHOe Bpems 0
OBILIEE KOJIMYECTBO YACOB I10 63 0 0



https://m.edsoo.ru/70c62e41
https://m.edsoo.ru/70c62e41
https://m.edsoo.ru/70c62e41
https://m.edsoo.ru/70c62e41

Paznen 2 IlporpaMmMupoBanue BCTPOCHHBIX CHCTEM .

komaua MK.

Ne | HammeHnoBanue pa3aeioB 1 TeM nporpammbl | KosmmuecTBo yacos DJIEeKTPOHHbIE
n/m (uudposrbie)
Bcero Koutpoabu IIpakTHyeck o0pasoBaTe/ibHbIe
ble padoThI ue padoTbl pecypceel
Pa3nes 1. Paciuiupennbie BO3MOKHOCTH IPOTPAaMMHUPOBAHNS
1 Huknbr. 2 2
2 MaccuBbl 2 2
3 Crpoku 2 1
4 OyHKIUA 2 1
5 Ouneprone3aBucumas namsste EEPROM u 0630p | 4 2
o6ubnmortek
Wroro no pazneny 12 8
Pa3nea 2. Kak ycTpoeH MEKPOKOHTPOJLIIEP
6 Tunel mamstu MK 2 1
7 Anpecanus namaTH U ykazarenu. Cucrema 2




Nroro no pazgeny 4 1
Paznen 3. MetonoJiorusi pa3padoTku

8 AJITOPUTMBI M UX CJIIOKHOCTh. O-HOTAaIus. 2 1
9 OTtnaaka u TECTUPOBAHHE MPOTPAMM 2 1
Uroro no pazaeny 4 2
Pa3nes 4. KomniiekcHasi npoeKTHasi 1eATEJILHOCTD

10 [Ipoexkrt. [ToHbBINM HUKIT CO31aHUSA U 3AILUTHI 10

Hroro no paszneny 10

PesepBHOE BpeMms 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 11




9 KUIIACC

Pa3zgea 1 OcHoBHOI.

COBPEMEHHOM OOIIECTBE

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne n/m P Konrpoubnbie IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. liIndpoBasi rpaMOTHOCTD
L1 I'moGanbHas ceth UHTEpHET U cTpaTerun 6 bubnuorexa [JOK
' 0€30I1aCHOr0 ITOBEACHUS B HEN https://m.eds00.ru/829b3630
12 Pabora B nH(OpMaIMOHHOM | bubnuoreka [IOK
' IIPOCTPAHCTBE https://m.eds00.ru/829b3630
Hroro no pazneny 7
Paznen 2. Teoperuyeckue 0CHOBbI HH(POPMATUKH
bu6mmoreka [JOK
2.1 M 4
OACTHPOBAHHE KK METOM HOSHARHA https://m.eds00.1ru/829b3630
Hroro no pazneny 4
Paznen 3. AniropuT™Mbl M IPOrpaMMHUpPOBaHue
bubmuoreka [JOK
3.1 P 0 49
A3paboTia alIrOPHTMOB H TpOrpam https://m.eds00.ru/829b3630
bubmuoreka [JOK
3.2 v 1
HIPARTIEHIE https://m.eds00.ru/829b3630
Hroro no pazneny 50
Pasnen 4. UndpopMannoHHbIE TEXHOJIOTHHU
41 NudopmanimoHHbIe TEXHOJIOTHHU B | bubnmoreka [JOK

https://m.eds00.ru/829b3630



https://m.edsoo.ru/829b3630
https://m.edsoo.ru/829b3630
https://m.edsoo.ru/829b3630
https://m.edsoo.ru/829b3630
https://m.edsoo.ru/829b3630
https://m.edsoo.ru/829b3630

Hroro no pazgeny

PesepBHOE Bpems 6
OBULIEE KOJIMYECTBO YACOB I10 63 0 0
I[MPOT'PAMME
Pa3znen 2 IlporpaMmMupoBaHue BCTPOEHHBIX CHCTEM.
Ne | HammeHoBaHue pa3iesioB 1 TeM nporpammbl | KostnyecTBo yacos JJIeKTPOHHBIE
n/n (undposbie)
Bcero Koutpoabu IIpakTH4eckn o0pasoBaTe/bHbIe
ble padoThI e pa6oTnbl pecypchl

Pa3znea 1. [IpoToKoJIbl U HIMHBI JAHHBIX

1 IIporokosn UART. 2 1
2 [Muna 12C 2 1
3 [Iuna SPI. 2 1
4 CpaBHeHHE NPOTOKOJIOB MEpeIavr JaHHBIX 2 1
Hroro no paszneny 8 4
Pa3nea 2. IIpoaBuHyThIe QYHKIMH U cO31aHHe OUOIHOTEK

5 [lepenaya aprymeHTOB B (DyHKIIHIO 2 1




6 PexypcuBHbie QyHKITUN 2 1
7 CtpyKTypbl 2 1
8 Cosmanue coOCTBEHHOUN ONOINOTEKH 2 1
Uroro no pazneny 8 4
Pa3nea 3. IlpoaBuHyTasi padoTa ¢ HCIOJHUTEIbHBIMH MEXaHU3MAMHU

9 JIBurarenu mocTOSHHOTO TOKA 2 1
10 OOpatHas cBsI3b. DHKOJIEPHI U MPEPHIBAHHUS. 2 1
11 [[TaroBsle IBUTATENN U UX IPAUBEPHL. 2

Hroro no paszneny 6 2
Pasnen 4. KomiekcHasi NnpoeKTHas AeATEIbHOCTD

12 [Tpoexkrt. [ToHBIN HUKIT CO3IAHUS U 3aIUTHI 12

Uroro no pazgeny 12

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 34 10




ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KoumnuectBo yacos Tun 3ansaTus
JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrtpoabubie IIpakTnueckue
n/n Bcero JaTa usydyenust o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Komnberorep —
YHUBEpCaIbHOE
BBIYHCIIUTEIILHOE YCTPOICTBO,
bu6mmorexa [IOK
1 paboTaroliiee 1o mporpamMmme. 1
https://m.edsoo.ru/adc8bedc
TexHuka 6€30MaCHOCTH U
mpaBuiia paboTHI Ha
KOMITBIOTEPE
Hcropus pa3Butus
KOMITBIOTEPOB U
2 MIPOrpaMMHOTO 00ecIIeUeHUs 1 bubmmorexa [JOK
porp ' https://m.edsoo.ru/45a23514
CoBpeMeHHbIE TEHACHITUN
Pa3BUTHST KOMITBIOTEPOB
[IepconasbHBIN KOMIIBIOTEP U bubnnoreka [HOK
3 €ro XapakKTEepUCTUKHU. 1 https://m.edsoo.ru/8720c7b2
OCHOBHBIE KOMITOHEHTBI bubmuoreka [JOK
KOMITBIOTEPA U X Ha3HAUCHUE https://m.edsoo.ru/c3fff0e9
4 OCHOBHBIE KOMIIOHEHTBI 1 bubnnorexka [JOK
KOMIIBIOTEPA U UX HA3HAYEHUE https://m.edsoo.ru/c3fff0e9
5 Hocurenn undopmanuu u | bubnmoreka [JOK
CKOPOCTB JIOCTYTa K HUM. https://m.edsoo.ru/71{fb849



https://m.edsoo.ru/a4c8bedc
https://m.edsoo.ru/45a23514
https://m.edsoo.ru/8720c7b2
https://m.edsoo.ru/c3fff0e9
https://m.edsoo.ru/c3fff0e9
https://m.edsoo.ru/71ffb849

[IporpammHuoe obecnieueHue
kommbtorepa. [IpaBoBas
OXpaHa MPOrpaMM U JaHHBIX.
Komnerorepnsie cetu. [lonck
uH(pOpMaIIUU B CETH
WNurepuer. CepBucsl
WHTEPHET-KOMMYHHUKAIIHH.
CereBoii aTuker. Ctpareruu
0€30MMacHOro NOBECHUS B
Hurepnere

CuctemMHO€ MPOrpaMMHOE
obecnieuenue. CucTeMbl
IPOrPaMMHUPOBAHUS.
IIpuxknagHoe mporpaMMHOE
obecnieuenue. daiinpl U ManKu
(xatamoru). PaboTa ¢
daiinamMu 1 arnKamu.
ApXuBarys JaHHbIX.
BpenonocHoe nporpaMMHoOe
o0ecrnieueHue u cpeacTBa
3aITUTHI OT HETO

Wndopmarnius u 1aHHbIE.
WHupopmalinoHHbIE TPOIIECCh

PazHooOpasue S3bIKOB U
andasurtoB. EcrecTBeHHBIC U
(dbopManbHbIE SI3BIKU

bubmuorexa [JOK
https://m.edso0.ru/5f74187f
bubmuorexa [JOK
https://m.edsoo.ru/c1213e52
bu6mmoreka [IOK
https://m.edsoo.ru/Oce3513f

bu6mmorexa [IOK
https://m.edsoo.ru/54cbac6e
bu6mmoreka [JOK
https://m.edsoo.ru/3422daa2
bu6mmoreka [JOK
https://m.edsoo.ru/ccd83721
bu6mmoreka [IOK
https://m.edsoo.ru/313bc2d9

bu6mmoreka [JOK
https://m.edsoo.ru/713e7¢25
bu6mmorexa [IOK
https://m.edsoo.ru/8e14b58b

bu6mmorexa [IOK
https://m.edsoo.ru/f07fbd1c



https://m.edsoo.ru/5f74187f
https://m.edsoo.ru/c1213e52
https://m.edsoo.ru/0ce3513f
https://m.edsoo.ru/54cbae6e
https://m.edsoo.ru/3422daa2
https://m.edsoo.ru/ccd83721
https://m.edsoo.ru/313bc2d9
https://m.edsoo.ru/713e7c25
https://m.edsoo.ru/8e14b58b
https://m.edsoo.ru/f07fbd1c

JIBon4HbIH andaBwur.

bubmuoreka [JOK

KOHCTpyKuuu. KoHCTpyKIms

9 IIpeoO 0
PEOLPA3OBAHUE JHODOTO https://m.edsoo.ru/418e5823
ardaBUTa K IBOUYHOMY
BOUYHBIN aj1haBUT.
10 125[[ €00 a3OBaI;11)/Ie JIF000T0 bubmorexa LOK
peobp https://m.edsoo.ru/418e5823
anaBuTa K TBOMYHOMY
[IpencraBneHue JaHHBIX B
11 KOMIIBIOTEPE KaK TEKCTOB B bubnnorexa [IOK
p https://m.edsoo.ru/cead34cf
JBOMYHOM aJihaBUTE
Eanuune! konnyecTsa
bu6mmorexa [IOK
nH(pOpMaIIUK U CKOPOCTH
https://m.edsoo.ru/385ac7al
nepenayu JaHHbIX.
12 Komuposanue TekcToB bubmnorexa LIOK
I AP 5 ' . https://m.edsoo.ru/492d4035
HCKOI[I/IPOBaHI/Ie 0(30 éIIGHI/II/I Bu6miorexa LIOK
H(opMaOHHbIii 00BEM https://m.edsoo.ru/5bddfddd
TEKCTa
KoaupoBanue 1sera. bubmuorexa LIOK
https://m.eds00.ru/607916¢9
I{BeToBbIe Mogenu. OrieHKa
uH(pOpMaAIMOHHOTO 00BEMA bubmorexa HOK
13 adh p cc . https://m.eds00.ru/3000650a
rpaUecKuX TaHHBIX I
P s ; a BuGnnorexa [IOK
PACTpOBOTO 300K CHIA. https://m.edsoo.ru/fe657630
KonupoBanue 3Byka.
[TonsiTue anropurma. bubmuotexa [JOK
Hcnomautenu aliropuTMoB. https://m.eds00.ru/d90d13bl
14 CBoiicTBa airopuT™ma. bubnmoreka [JOK
CrocoOsbI 3amUCH ArOpUTMA. https://m.edsoo.ru/e562e58f
AJIrOpUTMHUYECKHE bubnmoreka [JOK

https://m.edsoo.ru/lefcc198



https://m.edsoo.ru/418e5823
https://m.edsoo.ru/418e5823
https://m.edsoo.ru/cea434cf
https://m.edsoo.ru/385ac7a1
https://m.edsoo.ru/492d4035
https://m.edsoo.ru/5bddfddd
https://m.edsoo.ru/607916c9
https://m.edsoo.ru/3000650a
https://m.edsoo.ru/fe657630
https://m.edsoo.ru/d90d13b1
https://m.edsoo.ru/e562e58f
https://m.edsoo.ru/1efcc198
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«cienoBanuey. JIMHEeHHbIN
aJTOPUTM. 3HAKOMCTBO C
UCHOJIHUTEIIEM.

SI3BIK MpOrpaMMHUpPOBAHUS.

CucreMa nporpaMMUpOBaHUS.

OcCHOBHBIE TUIIBI JAHHBIX.
Llenble, BelIECTBEHHBIE U
CHUMBOJIbHbIE [IEPEMEHHBIE.
Oneparop npucBavBaHMsl.
Apudmernaeckue
BbIpaxkeHus1. Onepanuu ¢
LEJIBIMU YHCTaMH.

BBoa u BEIBOJ JAHHBIX,
MOJKII0OYEHE OMOIHOTEK.
Ornepanuu ¢ BEUIECTBEHHBIMU
yucnamu. BerpoeHHsie
GyHKIIH.

KoHcTpykius «BeTBICHUEY:
MOJTHAS ¥ HETIOTHAS (POPMBL.
[IpocTeie 1 cocTaBHBIE
ycnoBus. Co3nanue
AJTOPUTMOB C
HCIIOJIb30BaHNUEM BETBJICHUM
JUTSL YTIpaBIICHUS
ncnonaureneMm. Co3manue
AJITOPUTMOB C
HCIOJIL30BAaHUEM BETBJICHUI
JUTSL yTIpaBII€HUS

bubmuorexa [JOK
https://m.eds00.ru/90184d84
bubmuorexa [JOK
https://m.edsoo.ru/d6¢cel149c¢

bubmuoreka [JOK
https://m.edsoo.ru/9b192ff6
bu6mmoreka [IOK
https://m.edsoo.ru/7¢22459¢
bubmuorexa [JOK
https://m.edso0.ru/9ad7b893
bubmuorexa [JOK
https://m.edsoo.ru/caa8cc02

bu6mmoreka [JOK
https://m.edsoo.ru/f6574571

bu6mmorexa [IOK
https://m.edsoo.ru/f0b73ba7
bu6mmorexa [IOK
https://m.edsoo.ru/29407ec4
bubnmoreka [JOK
https://m.edsoo.ru/da4a6213



https://m.edsoo.ru/90184d84
https://m.edsoo.ru/d6ce149c
https://m.edsoo.ru/9b192ff6
https://m.edsoo.ru/7c22459c
https://m.edsoo.ru/9ad7b893
https://m.edsoo.ru/caa8cc02
https://m.edsoo.ru/f6574571
https://m.edsoo.ru/f0b73ba7
https://m.edsoo.ru/29407ec4
https://m.edsoo.ru/da4a6213

HUCITIOJTHUTCIIEM HCIIMCAaHOM Ha
C++.

HpOBepKa JCIINMOCTHU OJHOI'O
eJIoro 4ynciia Ha aJpyroe.

Bernenus. Koncrpyknus

18 switch-case u TepHapHBIi buGnnorexa LIOK
pHap https://m.edsoo.ru/Obde3cdl
omneparop.
Pemenue kBagpaTHOrO
ypaBHEHUSI, UMEIOIIETO
BEIIIECTBEHHBIC KOPHU bubnmorexa LHOK
I https://m.eds00.ru/89¢165d8
OTUYECKHE MEPEMEHHBIEC.
bu6mmoreka [IOK
JmnanoroBas oTiiagka
19 DOIDAMM https://m.edsoo.ru/eab4e566
Tp P bubmuoreka [JOK
HapHEBIE OIIEPaIiH.
Hep PHbIC oniepar https://m.edsoo.ru/866¢ef3a8
aX0XKJIEeHHUE MI/IHI/IMyM? u BuGmmotexa LIOK
MakCuMyMa 13 IByX, TpEX 1 https://m.edsoo.ru/bede328b
yeTbIpéx uncesn. CocTaBHbIE
YCIOBUS
KoHcTpyKIINS «IIOBTOPEHUE:
20 I_II/IKJ'II:Ip Z 3aJlaHHBIM ‘{I/II)CJIOM bubmmorexa [IOK
g} https://m.edsoo.ru/ce4488fa
MTOBTOPECHUMA
)1 KoHcTpykuus «oBTOpeHne»: bubnnoreka [JOK
C YCIIOBUEM BBITNIOJIHEHUS https://m.edso0.ru/0f9665a5
ITepemennasa. KoncTpykus
22 «H(l;)BTO €HHEeY: C TIe pzMeHHoﬁ bubmmorera [TOK
p ) p https://m.edsoo.ru/bfebec34d
IUKJIA
HAKJ C YCIOBHEM. AITOPUTM
1 Y P bubnmoreka [JOK
23 Esxnnaa a1 HaxoKOeHUA

HanOOJIBIIIET0 OOIIETO

https://m.edsoo.ru/1ab190ac



https://m.edsoo.ru/0bde3cd1
https://m.edsoo.ru/89c165d8
https://m.edsoo.ru/eab4e566
https://m.edsoo.ru/866ef3a8
https://m.edsoo.ru/bede328b
https://m.edsoo.ru/ce4488fa
https://m.edsoo.ru/0f9665a5
https://m.edsoo.ru/bfebc34d
https://m.edsoo.ru/1ab190ac
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ACIUTECIIA IBYX HATypPaJIbHBIX
YHUCCII

Pa30uenue 3amnncu
HATypaJbHOTO YKCJIA B
MO3HUIIMOHHOM CHCTEME C
OCHOBaHHEM, MEHBIIIUM HIN
paBHbIM 10, Ha OTAEIBHBIE
1 dper.

Paznoxxenue HaTypanbHOTO
YyUCia Ha MPOCThIC
COMHOXKUTEIIN

Ciyuaiinsle
(mceBmocTydaliHbIe) YK CIA.

[{uki ¢ mepeMeHHOoM.
ANTOpUTM MTPOBEPKU
HATYpaJbHOTO YKCIIa Ha
IpOCTOTY. AHaIU3
anroputMoB. OmnpeneneHue
BO3MOXHBIX PE3YJIbTAaTOB
paboThI aropuT™Ma Npu
3aJJaHHOM MHOKECTBE
BXOJIHBIX JaHHBIX. AHAIIN3
anroputMoB. OmnpeneneHue
BO3MOXKHBIX BXOJHBIX
JTAHHBIX, PUBOJIAIINX K
JTAHHOMY PE3yJbTaTy.
O0paboTka MOTOKa TaHHBIX:
BBIYUCIICHHE KOJINYECTBA,
cymmbl. O6paboTKa MoToKa

bubmuorexa [JOK
https://m.edsoo.ru/b5de6cb5

bu6mmoreka [IOK
https://m.edsoo.ru/c20a8713
bubmuoreka [JOK
https://m.edsoo0.ru/a5868fd3

bu6mmoreka [IOK
https://m.edsoo.ru/12683892

bu6nmoreka [JOK
https://m.edsoo.ru/574a33d4
bu6mmoreka [IOK
https://m.edso00.ru/d2061706
bu6mmoreka [IOK
https://m.edsoo.ru/f7¢d5979
bubmuoreka [JOK
https://m.edsoo.ru/3a8bf0d4
bu6mmoreka [JOK
https://m.edsoo.ru/422ebafl
bu6mmorexa [IOK
https://m.edsoo.ru/41870145
bu6mmorexa [IOK
https://m.edsoo.ru/5ea2¢e90



https://m.edsoo.ru/b5de6cb5
https://m.edsoo.ru/c20a8713
https://m.edsoo.ru/a5868fd3
https://m.edsoo.ru/12683892
https://m.edsoo.ru/574a33d4
https://m.edsoo.ru/d2061706
https://m.edsoo.ru/f7cd5979
https://m.edsoo.ru/3a8bf0d4
https://m.edsoo.ru/422ebaf0
https://m.edsoo.ru/4f870145
https://m.edsoo.ru/5ea2ce90

JAHHBIX . BEIYUCICHUEC
CpemHero apupmMeTHIECKOTO.
Brrancinenne MUHUMAJIBHOTO
M MaKCUMaJIbHOI'O 3HAUYCHHI
3JIEMEHTOB
MOCJIEIOBATEILHOCTH
Brrancnenne 3HaueHMi
3JICMECHTOB
ITOCJICIOBATEILHOCTH,
YIOBJIETBOPSIOLINX
3a/IaHHOMY YCJIOBUIO

TaOnuvHbBIC BEIMIUHBI
(maccuBbl). OTHOMEpHBIE

MacCCHBBI bubnnorexa [JOK
3a10JIHEHUE YHCIIOBOTO https://m.edsoo.ru/2¢39235¢
MacCUBa CIIly4aiHbIMU bubnnorexka [JOK

27 YHCJIaMH, B COOTBETCTBUU C https://m.edsoo.ru/28324ac5
dbopMyIoit unu myTéM BBOA bubnmnoreka [JOK
YHCEN https://m.edsoo.ru/2e1b1953
Haxoxnenne cyMMBI bubnuoreka [IOK
3IIeMEHTOR MAacCHBa https://m.eds00.1ru/447595b9
JIMHEeWHBII TOUCK 3aJaHHOTO
3HAYCHUsSI B MACCHBE
IIoacuéT rmemMeHTOB MaccHBa,
YIOBJIETBOPSFOIIINX bubnmoreka [JOK

73 3aJJaHHOMY YCIOBHIO https://m.edsoo.ru/71ddc418
Haxoxxaenne MUHUMaIbLHOTO bu6mmorexa [IOK

(MaKCHMaJIbHOTO) DJIEMEHTA
MaccHBa

https://m.edsoo.ru/3620deb5



https://m.edsoo.ru/2c39235c
https://m.edsoo.ru/28324ac5
https://m.edsoo.ru/2e1b1953
https://m.edsoo.ru/447595b9
https://m.edsoo.ru/71ddc418
https://m.edsoo.ru/3620deb5

JIByMepHBIE MaCCHUBBI

bubmuorexa [JOK

29 (MaTpuIIb) https://m.edsoo.ru/8a3ae097
3anojHeHue JByMEPHOTO
MacCUBa CIIly4aiHbIMU
YHCIIaMH M C UCITOJIb30BaHUEM
bopmyn Bbubnumoreka [IOK
Beruncnienne cyMMbl https://m.edsoo.ru/32alff51
3JIEMEHTOB JIBYMEPHOT'O Bu6mmrorexa LIOK
MaccuBa https://m.eds00.ru/2745991e
30 Brruncnenue MuHMMyMa U bubnuoreka [IOK
MaKCHMyMa CTPOKH, CTOJIOIIA, https://m.edsoo.ru/f7ebfe7f
Jiarna3oHa bubnuorexa [JOK
ITouck 3agaHHOrO 3HAYCHUS B https://m.edsoo.ru/82¢5¢cb09
JIByMEPHOM MacCHBE bub6mmnorexa IIOK
CocTaBlIeHHE ¥ OTIaIKa https://m.edsoo.ru/1{69ac06
Iporpamm, peagnu3yromnux
TUIIOBBIE AIITOPUTMBI
00paboTKK MaTpuIl
bu6mmorexa [IOK
31 HBymepirbie MacCHBb! https://m.edsoo.ru/8a3ae097
bu6mmoreka [JOK
32 HBymepirbie MacCHBbI https://m.edsoo.ru/8a3ae097
CTpOoKOBBIN THUI JAHHBIX
O06paboTKa CHUMBOJIBHBIX bubmmorera [IOK
https://m.edsoo.ru/9f1bd41b
33 nJaaHbeIx. [TocuMBoIbHAS Bu6morexa LOK
obpaboria cTpok https://m.eds0o.ru/305a37b8
[Touck B CHMBOJIBHBIX CTPOKAxX
34 CTpOKOBBIN THUIT IAaHHBIX Bubmorexa IIOK

https://m.edsoo.ru/51e401dd



https://m.edsoo.ru/8a3ae097
https://m.edsoo.ru/32a1ff51
https://m.edsoo.ru/2745991e
https://m.edsoo.ru/f7ebfe7f
https://m.edsoo.ru/82c5cb09
https://m.edsoo.ru/1f69ac06
https://m.edsoo.ru/8a3ae097
https://m.edsoo.ru/8a3ae097
https://m.edsoo.ru/9f1bd41b
https://m.edsoo.ru/305a37b8
https://m.edsoo.ru/51e401dd

[Togcu€T yacTOThI MOSBICHUS
CHMBOJIa B CTPOKE.
Berpoennbie GyHKIMM st
00paboOTKH CTPOK

bubmuorexa [JOK
https://m.edsoo.ru/958cc3fa
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BcmomorarensHbIe
anroputMel. Pazouenue
3a/Ja4yy Ha MoA3adauH.
BcnomorarensHbie
AITOPUTMBL: IPOLEAYPBI
BcrmomorarensHbIC
AJTOPUTMBI C MAPAMETPAMMU.
CocraBiieHHE U OTJaJKa
MIporpamm, UCHOJIb3YOIINX
MPOLEAYPBI, HA SA3bIKE
MIPOrPaMMUPOBAHUS.
[ToamporpamMmsel ¢
napamerpamu. Jlornueckue
byHKIMHA

Co3naHye U BBINOJHEHNE Ha
KOMIIBIOTEPE AITOPUTMOB C
HCITOJIE30BaHUEM
BCIIOMOTaTEIbHBIX
aJTOPUTMOB JJISl YIIPABJICHUS
HCITOJTHUTEIICM.
BcrnomorarennHbIe
ITOPUTMBIL: (PYHKIIHUH.
CocraBlieHHE U OTJaJKa
MPOTPAMM, UCITOIb3YOLIUX

bu6mmoreka [IOK
https://m.edsoo.ru/8ddd87ba
bubmuoreka [JOK
https://m.edsoo.ru/2a48fcb4

bubmuoreka [JOK
https://m.edsoo.ru/77a9e9f4
bu6mmorexa [IOK
https://m.edso0.ru/771d948b
bu6mmoreka [IOK
https://m.edso00.ru/b99ae559

bubmuorexa [JOK
https://m.edso00.1ru/96ac9184
bu6mmoreka [IOK
https://m.edso0.ru/617803fb



https://m.edsoo.ru/958cc3fa
https://m.edsoo.ru/8ddd87ba
https://m.edsoo.ru/2a48fcb4
https://m.edsoo.ru/77a9e9f4
https://m.edsoo.ru/771d948b
https://m.edsoo.ru/b99ae559
https://m.edsoo.ru/96ac9184
https://m.edsoo.ru/617803fb

(byHKINH, HA S3bIKE
IpOrpaMMUPOBAHHS.

Co31anue U BBIITOJIHEHNE HA
KOMHBIOTepe aJII‘OpI/ITMOB JJIs

bu6mmoreka [IOK

38 YIIpaBICHUSA UCIIOIHUTEIEM https://m.edsoo.ru/7f12d9b6
Po6or
39 AHanu3 anropuTMOB IS bubnunoreka [JOK
WCTIOJTHUTEIICH https://m.edsoo.ru/ccf474db
40 CuHTaKCHYEeCKUE U bubimmoreka [IOK
jorudeckue omuoku. OTKa3b https://m.edsoo.ru/2d3390al
Cucrema KOOpAMHAT B
41 KOMITBIOTEPHOH rpaduke. bubmmorexa LOK
https://m.eds00.ru/b5940c05
M3MeHeHne 1BeTa MUKCeNs
4 ['padmueckue NpUMUTHBBL: bubnuoreka [IOK
OTPE30K, MPSIMOYTOJIBHUK https://m.edsoo.ru/d01180a9
13 ['paduueckue MpUMUTHUBBI: bubnnorexka [JOK
OKPY>KHOCTb (KpyT) https://m.edsoo.ru/6ff7f809
44 [Toctpoenue nzobpaxeHuit u3 bubnnoreka [JOK
rpaduyecKux NpUMUTHBOB https://m.edsoo0.ru/6¢c2f56¢c4
45 Hcnonp30Banue MUKIIOB IS bubmuoreka [JOK
MOCTPOEHUS U300paKeHUN https://m.edso0.ru/6097d512
46 [IITpuxoBKa 3aMKHYTOU bubnnoreka [JOK
o0act npocToi (hopmbl https://m.edsoo.ru/7abab09a
47 Co3znanue npocToil aHMMaIuu bubmmorera [IOK
https://m.edsoo.ru/6dcbe50d
KonTponbhas pabota no teme
bu6mmoreka [IOK
48 "KommnbrotepHas rpaduka u

aguManusa"

https://m.edsoo.ru/dd80c15¢



https://m.edsoo.ru/7f12d9b6
https://m.edsoo.ru/ccf474db
https://m.edsoo.ru/2d3390a1
https://m.edsoo.ru/b5940c05
https://m.edsoo.ru/d01180a9
https://m.edsoo.ru/6ff7f809
https://m.edsoo.ru/6c2f56c4
https://m.edsoo.ru/6097d512
https://m.edsoo.ru/7abab09a
https://m.edsoo.ru/6dcbe50d
https://m.edsoo.ru/dd80c15e

TexcToBbIie AOKYMCHTEI, UX

bubmuoreka [JOK

49 e e
BROML T PEAAKTHPORAIIHE B https://m.edsoo.ru/98d4bb25
TEKCTOBOM IIPOLIECCOPE
50 PopMaTUPOBAHUE TEKCTOBBIX bubnuoreka [IOK
JIOKYMEHTOB https://m.edsoo.ru/778c2da3
CrpykTypHupoBaHue
51 I/IHE)}(I) 1\2]: 1/11)1/1 C TTIOMOIIIBIO bubmorexa HOK
pMatt B https://m.edsoo.ru/0216f728
CITHCKOB
CrpykTypHupoBaHue
52 I/IHE))(I) I\Z]: 1/1131/1 C TTIOMOIIIBIO bubmorexa HOK
pMatt B https://m.edsoo.ru/73bb307f
TadJIMUIL
53 BcraBka B tokymMeHT Gopmyn bubmmoreka [JOK
1 U300paKCHUM https://m.edsoo.ru/513d5789
NHTtemnekTyanbHbIe
BO3MOKHOCTH TE€KCTOBBIX
54 npoueccopoB 1 HTepHeT Buommorexa LOK
pou P p https://m.edsoo.ru/336a3395
CEPBHCOB IO CO3JaHUIO
TEKCTOBBIX JJOKYMEHTOB
Coznianue TeKCTOBBIX
55 JIOKYMEHTOB C bubnmnoreka [JOK
KOJIOHTUTYJIAMH, LIUTATaMHU U https://m.edsoo.ru/9aal19db5
CCBUIKaMH
56 I'paduueckuit pepakrop. bubnuorexa [IOK
PactpoBeie pucyHku https://m.edsoo.ru/e49b7c84
57 Onepanuu peIaKTUpOBaHUS bubmuotexa [JOK
rpadguueckux 0OHEKTOB https://m.edso00.ru/08c¢423c9
58 Bekrophas rpaduxa Bubnmorexa LHOK

https://m.edsoo.ru/ca326e33



https://m.edsoo.ru/98d4bb25
https://m.edsoo.ru/778c2da3
https://m.edsoo.ru/0216f728
https://m.edsoo.ru/73bb307f
https://m.edsoo.ru/513d5789
https://m.edsoo.ru/336a3395
https://m.edsoo.ru/9aa19db5
https://m.edsoo.ru/e49b7c84
https://m.edsoo.ru/08c423c9
https://m.edsoo.ru/ca326e33

Coznianue 1 pe1akTUpOBaHUE

59 M300paxeHH ¢ TOMOIIbIO | bubnmoreka [JOK
HHCTPYMEHTOB BEKTOPHOT'O https://m.edsoo.ru/d455a540
rpaduyueckoro pegakropa

60 [IpaBuna co3zganus 1 bubmumorexa [IOK
KOMITBIOTEPHBIX IIPE3CHTALUI https://m.edsoo.ru/c1d78555

61 JlobaBieHue Ha Cllaiig TeKCcTa 1 bubmuoreka [JOK
1 U300paKEeHUM https://m.edsoo.ru/415ff821
JloGaBienue Ha craiy

62 ay/IMOBU3YyaJIbHBIX JAHHBIX 1 bubmmorexa LOK

i 4 A ' https://m.edsoo.ru/b928e5e5
AnnManus
Co3zanue npe3eHTalu ¢
bu6mmoreka [IOK
63 TUIEPCChIJIKAMU Ha OCHOBE 1
https://m.eds00.ru/2b295957
TOTOBBIX I11a0JIOHOB

64 Wrorosas koHTOIBHAS paboTa 1 bubmmorexa [OK

https://m.edsoo.ru/3e3d1861

65 PeszepBHoe Bpems 1

66 PesepBHOE Bpems 1

67 PeszepBHoe Bpems 1

68 PeszepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/d455a540
https://m.edsoo.ru/c1d78555
https://m.edsoo.ru/415ff821
https://m.edsoo.ru/b928e5e5
https://m.edsoo.ru/2b295957
https://m.edsoo.ru/3e3d1861

Pasgen 2 MporpammupoBaHue

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

CchUIKH

CchUIKH

VYkazarenu

AW N =

VYkazarenu

[S G [ S [ S R —

I[I/IHaMI/I‘-IeCKI/Ie OJHOMCPHBIC
MaCCHBBI

I[I/IHaMI/I‘-ICCKI/IC OHOMCPHBIC
MaCCHUBbI

I[I/IHaMI/I‘-ICCKI/IC ABYMCPHBIC MaCCHBBI

I[I/IHaMI/I‘-IeCKI/Ie JABYMCPHBIC MaCCHBBI

Pabora ¢ maccuBamu B pyHKLIUHU

Pabora ¢ maccuBamu B pyHKIUHU

[SE [ S [ S R —

11

Pexypcus PexypcuBHbie
HOJIPOrpaMMBl (IIPOLIETYPHI,
¢byHK1IMN) Y CI0BUE OKOHYAHUS
pexypcuu (06a30BbIe cyyan)
[TpumeneHue pexypcuu Juis nepedopa
BapraHToB CoCTaBJIEHHE U OTIaJIKa
pPOrpaMM, peann3yromnux
PEKypCHUBHBIE aJITOPUTMBI, HA A3BIKE
IIPOrPaMMHUPOBAHHUS

12

bunapusIli mouck




13

AJTOPUTMBI COPTUPOBOK

1
14 AJITOPUTMBI COPTUPOBOK 1
15 Pa6ota ¢ daitmamu 1
16 Pabora ¢ daitnamu 1
17 Pabora ¢ ¢aitnamu. [Ipaktuka 1
18 Pabora ¢ ¢aitnamu. [IpakTuka 1
19 CtpyKTyphl. ATpUOYTHI U METO/IBI 1
20 [IpakTuka co cTpykrypamu 1
21 Crpykrypsl. KoHCTpyKTOpHI 1 1

JeCTPYKTOPBI
) Crpykrypsl. KoHCTpyKTOpHI 1 1
JECTPYKTOPBI
23 Maccus cTpyKTyp 1
24 Maccus cTpyKTYyp 1
25 CrpykTtypsl. [IpakTuka 1
26 CrpykTtypsl. [IpakTuka 1
27 Bexkrop 1
28 BexTtop. OcHOBHBIE METO/IbI 1
29 Uteparopsl 1
30 bubnuoTteka algorithm 1
31 BekTopsbl. mpakTHKa 1
32 Hrorosas KOHTpoJbHAS paboTa 1
33 PeszepBHoe Bpems 1
34 PeszepBHoe Bpems 1
OBHIEE KOJIMYECTBO YACOB 11O 34

ITPOI'PAMME




8 KVIACC

N KoanyecTBo yacoB DJIEeKTPOHHbBIE
n/-n Tema ypoka Beero Konrpoabubie Ilpakruueckne /[lara uudposbie
padoThI paGoThI U3y4yeHust o0pa3oBaTeJIbHbIE
pecypchl
[To3uunonHbIe 1
bu6 OK
HETIO3ULMOHHBIE CHCTEMBI nonmorexa II
CUMCIIEHHS https://m.edsoo.ru/06¢e1b4ba
bu6 OK
PassépuyTas Gopma 3amucu ubmorexa Ll
— https://m.edsoo.ru/532eaf56
bu6 OK
1 CHCTEMY YHCEJ, 3a[TUCAHHBIX B 1 - Z : . .e . H(‘)K
NOTMOTEK
JPULE HeTeeR e https://m.edsoo.ru/925110fe
JIBOW4Has cCHCTEMa CUHCIICHHS - Z : . 'e ) HbK
NOJTMOTEK
BocemepuuHnas cucrema
CUMCIIEHS https://m.edsoo.ru/ba6e6577
bu6 OK
[lecTHa/uaTepuyHas cucTema uomorexa 1
CUHCTCHHI https://m.edso0.ru/276bb880
[lepeBobl yrcen MEX Ty bu6moreka LIOK
JBOUYHOM, BOCBMEPUYHOM U https://m.edsoo.ru/01b5610b
HIECTHAIIATEPUIHON bubmuorexa [JOK
CHUCTEMAMH CUHCIICHUS https://m.edsoo.ru/85361d0d
2 1 Bu6morexa LIOK
Apudmerrueckue ornepanuu B
JBOMYHOM CHCTEME CUMCIICHHS https://m.edsoo.ru/4b84ed0c
bu6mmoreka [JOK

[IpencraBnenue nebIx Yucen B
P-I/I‘-IHBIX cucreMax CUncCJICHUA

https://m.edsoo.ru/6ae6adf3



https://m.edsoo.ru/06e1b4ba
https://m.edsoo.ru/532eaf56
https://m.edsoo.ru/18ff149c
https://m.edsoo.ru/925110fe
https://m.edsoo.ru/ba6e6577
https://m.edsoo.ru/276bb880
https://m.edsoo.ru/01b5610b
https://m.edsoo.ru/85361d0d
https://m.edsoo.ru/4b84ed0c
https://m.edsoo.ru/6ae6adf3

ApudmeTrrueckue ornepanuu B
P-nunbIX cucTeMax cuMclieHust

Jlornueckue BbICKa3bIBAHUSA
Jlornueckue onepauuu «u»,
KU, KHE»

Jloruueckue onepanuu
HCKITIOYAIOIIEe HIINY,
CUMILTUKALUS,
«OKBUBAICHILIUAD»
Omnpenenenrue UCTUHHOCTH
COCTaBHOT'O BbICKa3bIBaHUS
Jlornueckue BeIpaXeHUsI.
[IpaBuna 3anucu JOrHYeCKux
BBIPAKECHUIN

bubmuoreka [JOK
https://m.edsoo.ru/1b69ddca
bu6mmoreka [JOK
https://m.edsoo.ru/7a6e494d
bubmuoreka [JOK
https://m.edsoo.ru/44cce7e6
bubmuoreka [JOK
https://m.edso00.1ru/8654c786
bubmuoreka [JOK
https://m.eds00.ru/d5059685

[Toctpoenue Tabmuir
HCTHHHOCTH JIOTHYECKHUX
BBIPAKECHUI

YnpouieHne JJOrn4ecKux
BbIpaXE€HUH. 3aKOHBI aNreOphl
JIOTUKH

ITocTpoeHue noruueckux
BbIpa)XeHUI1 110 Tabnuie
HUCTUHHOCTU

3HAKOMCTBO C JIOTHYECKUMU
OCHOBaMH KOMIIbIOTEpA
Cymmarop

bu6mmoreka [JOK
https://m.edsoo.ru/70d1d6a7

bu6mmoreka [JOK
https://m.edsoo.ru/05¢5e8¢8
but6mmorexa [{OK
https://m.edsoo.ru/d74729¢0



https://m.edsoo.ru/1b69ddca
https://m.edsoo.ru/7a6e494d
https://m.edsoo.ru/44cce7e6
https://m.edsoo.ru/8654c786
https://m.edsoo.ru/d5059685
https://m.edsoo.ru/70d1d6a7
https://m.edsoo.ru/05c5e8c8
https://m.edsoo.ru/d74729e0

3HAaKOMCTBO C JJOTHYECKUMH
OCHOBAMHU KOMITBIOTEPA
Cymmatop

bubmuoreka [JOK
https://m.edsoo.ru/fOb1feb2
bu6mmoreka [JOK
https://m.edsoo.ru/ff2ba9ce

[ToBTOpenue C++.

Pexypcus. PexypcuBHbie
MIOANPOTPAMMBI (IIPOLIETYPHL,
¢byHKIMN). Y CIIOBHE OKOHYAHUS
pekypcuu (06a30BbI€ CiIy4an).
[IpuMeHeHue pexypcuu mis
nepebopa BapuaHTOB.
CocrasiieHue u oTinaaka
IIPOrpaMM, pPeaTu3yoLINX
PEKYPCUBHBIE AJITOPUTMBI, HA
SI3bIKE MPOTrPaMMHUPOBAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/2fd78e36

bubmuoreka [JOK
https://m.edsoo.ru/2alaf871

bubmuoreka [JOK
https://m.edsoo.ru/b4374f1c

bubmuoreka [JOK
https://m.edsoo.ru/9a6c¢d226

bu6mmoreka [JOK
https://m.edsoo.ru/d69a8{71

IToBTOpenune C++.

CopTrpoBKa MacCHBOB.
BctpoeHHbIE BO3MOXKHOCTH
COPTUPOBKH BBHIOPAHHOTO SI3bIKA
MIPOrpaMMHUPOBAHHUS.
CopTupoBKa 10 HECKOJIIBKUM
KpUTEpUSIM (YPOBHSIM).
JIBOUYHBIN MOUCK B
YHOPSA0YEHHOM MacCHBE.
IIporpaMMupoBaHn€e TUIIOBBIX
aJITOPUTMOB 00pabOTKH

bu6mmoreka [IOK
https://m.edsoo.ru/d69a8f71

bu6mmorexa [IOK
https://m.edsoo.ru/2514b187

bubmuoreka [JOK
https://m.eds00.ru/005¢d270

bu6mmorexa [IOK
https://m.edsoo.ru/58377425



https://m.edsoo.ru/f0b1feb2
https://m.edsoo.ru/ff2ba9ce
https://m.edsoo.ru/2fd78e36
https://m.edsoo.ru/2a1af871
https://m.edsoo.ru/b4374f1c
https://m.edsoo.ru/9a6cd226
https://m.edsoo.ru/d69a8f71
https://m.edsoo.ru/d69a8f71
https://m.edsoo.ru/25f4b187
https://m.edsoo.ru/005cd270
https://m.edsoo.ru/58377425

OOIHOMCPHBIX YHUCJIOBBIX
MaCCHUBOB

Jnaammdeckoe
nporpammupoBanue. [logcuér

bubmuoreka [JOK
https://m.eds00.ru/e16919b0

bu6mmoreka [JOK
https://m.edsoo.ru/ca7cfa73

bubmuoreka [JOK

CKOOOK Ha IPaBUIBLHOCTD

9 KOJIM4YECTBa BapuaHTOB. BriOop https://m.edsoo.ru/a2346db9
ONTUMAJIBLHOTO PELICHUS.
bubmuoreka [JOK
https://m.edsoo.ru/89451910
CocTaBiieHHe U OTJIaJIKa
[IpOrpamm, peaau3yromnx
b K
10 QITOPUTMBI PEIICHUS 3a1a4 C nbamoreka O
https://m.edsoo.ru/041{6e45
MOMOIILBIO JUHAMUYECKOTO
MIPOTPaMMHUPOBAHUS
11 CTCK
12 CTCK
13 Oqepeﬂb
14 Ouepenp
[TpoBepuTh CKOOOUHYIO 3aIUChH
15 13 OJIHOTO/JIBYX/TpeX THUIIOB

16

Hpyrue 3agauun



https://m.edsoo.ru/e16919b0
https://m.edsoo.ru/ca7cfa73
https://m.edsoo.ru/a2346db9
https://m.edsoo.ru/8945f9f0
https://m.edsoo.ru/041f6e45

OIHOCBA3HBIE CIIUCKHU

17
18 OAHOCBS3HBIE CIUCKU
19 JIByCBSI3HBIE CITUCKU
20 JIByCBSI3HBIE CIIUCKU
JloGaBnenue/yaanenue(mno
21 3HAYEHUIO U UHJIEKCY) 2JIEMEHTa
B CITUCOK.
[Tonck mMakcumyma, MOUCK
AJIEMEHTA U UX UH/IEKCOB,
22 MIPUMEHEHUE ONepaIu K
areMeHTam map, reduce
23 Crnucok Kak CTeK U ouepe/ib
[TonsiTHE O ClIO)KHOCTH
anroputmoB. 3agada. [lan
. bubnuorexa [JOK
24 OJIHOCBSI3HBIN CIIMOK U3 N a
https://m.edsoo.ru/9be62aal
3JIEMEHTOB, IPOBEPUTH YTO B
HeM HeTy IuKJIoB. 3a O(n)
0O630p.3auemM HyX HbI JepEBbS B
25

26

nporpammupoBanuu. [Ipumepsr.

bunapHsle nepeBbs.



https://m.edsoo.ru/9be62aa1

27

28

VYrnakoBka OMHApHOTO JiepeBa B
MacCHB

VYnakoBka OMHapHOTO JiepeBa B
MaccHuB

29

30

JloGaBnenue/ynaneHue
3JIEMEHTa B/U3 OMHAPHOE/TO
JiepeBo/a.

O06xon nepeBa B IUPHUHY U
ri1yOuHY, peKypCUBHO U CO
CTEKOM.

31

map reduce 3eMEHTOB ACpeBa

32

33

3amaun.llogcunrarh KOJIUUECTBO
y3JI0B/JINCTHEB B JIEPEBE.
[Toncuurats BeICOTY nepesa. [1o
N HalTH KOJIMYECTBO BEPIIUH
BBICOTHI N B IEpEBE.

3amaua. Hameuarats Bce
BepIIUHEI 1epeBa. COpTHPOBKA
MaccHBa C IIOMOIIBIO JIepeBa.

34

35

Hpyrue 3agaun

I'padb1. Pa3abie criocoObl
IPEACTaBICHUS




Oo6xon rpada B

36 MIUPUHY/TITyOUHY M CO CTEKOM.
O6xoxn rpada B
37 MIUPUHY/TTyOUHY M CO CTEKOM.
Oo6xon rpada B
38 MIUPUHY/TITyOUHY ¥ CO CTEKOM.
Haiitu Bce Bepinnsl rpada
39 JOCTYIIHBIE U3 TAHHOU
40 Pazouenue rpada Ha moarpadb
41 OHepoB MyTh
Anroput™m aeMkcTpsl Ha rpade u
42 Ha CETKE, CeTKAa KaK YaCTHBIM
ciyyait rpada
AAroput™ AeMKCTphI Ha rpade u
43 Ha CeTKe, CeTKa KaK 4aCTHBIN
ciryyait rpaga
AnroputMm aerkcTpsl Ha rpade u
44 Ha CETKe, CeTKa KaK YaCTHBIN
ciy4ai rpada
45 Anropurm [Ipuma

46

Aunroputm [Ipuma




AnroputMm Kpackana

47

48 AunroputMm Kpackana

49 Anroput™m A* Ha ceTke

50 Anroput™ A* Ha ceTke

51 AnroputMm A* Ha ceTke

57 Urenue (haiina kak Habopa OaiiT

53 Urenue daiina kak Habopa OalT

54 Urenue daiina kak Habopa OalT
3anayva. [Ipountars Qaiin u

55 pazOUTh €ro Ha HECKOJIBKO
paBHBIX ¢ailnoB

56 UreHne npocThIX GopMaTOB
I'eneparnus ¢aitioB mpoCcThIX

57 ¢bopmaroB
I'enepanms ¢aiaoB mMpoOCTHIX

58 dhopmartoB

59 Buemnss coptupoBka

60

Bremnss coptupoBka




Bremnss coptupoBka

61
DneKTpOHHBIC Ta0IUIIBL. THIIBI
JIAHHBIX B AYEUKAX AJIEKTPOHHOU bubmuoreka [JOK
Ta0JIUIIBI https://m.edsoo.ru/a24e4e25
PenaktupoBanue u bubmuorexa [IOK
dhopmaTupoBaHue TaOIUIL https://m.edsoo.ru/4fe26635
Berpoennble pyHkumu is bu6mmoreka [JOK

62 MOMCKa MAKCUMyMa, MUHUMYMa https://m.edsoo.ru/8301bdb6
Berpoennble pynkumu s bu6mmoreka [JOK
MOMCKA CYMMBI U CPEJTHETO https://m.edsoo.ru/d1121d11
apuMeTnIecKoro bubnmoreka [JOK
CopTupoBKa JaHHBIX B https://m.edsoo.ru/44983d43
BBIJICTICHHOM JIAIa30He
OunbTpalys 1aHHBIX B
BBIICTICHHOM JIara30He bubnmnoreka [JOK
OtHOcHTENIbHAs, A0CONIOTHAS U https://m.eds00.ru/9591fce2
CMeIllaHHas ajpecalus bubnnoreka [JOK
[IpeobpazoBanue Gpopmy npu https://m.edsoo.ru/082a83ad

63 KOIIMPOBAHUU bubnnorexa [JOK
[Toctpoenue quarpamm https://m.edsoo.ru/ab3{1294
[Toctpoenue nuarpamMm u bubmuotexka [JOK
rpauKOB B AIEKTPOHHBIX https://m.edsoo.ru/5bf2db65
Ta0IAIaxX
YcnoBHbIE BBILII/I;J'ICHI/IH B BuGmmorexa [OK

64 ZﬂeKTpOHHHX TabIHmax . https://m.edsoo.ru/e9846868

YMMHUPOBaHUE U MOACUET Butmnorexa LOK

3HAYCHMH, OTBECUAIOIIIX



https://m.edsoo.ru/a24e4e25
https://m.edsoo.ru/4fe26635
https://m.edsoo.ru/8301bdb6
https://m.edsoo.ru/d1121d11
https://m.edsoo.ru/44983d43
https://m.edsoo.ru/9591fce2
https://m.edsoo.ru/082a83ad
https://m.edsoo.ru/ab3f1294
https://m.edsoo.ru/5bf2db65
https://m.edsoo.ru/e9846868

3a/ITaHHOMY YCJIOBHIO

Bosbire Habopbl JaHHBIX:

https://m.edsoo.ru/baa42073

OpraHM3aIys BEIYUCICHUM bubmorexa LOK
Brc))nbmneu J— https://m.edsoo.ru/7ac276c2
© BU3 anmaﬂ ust GSHJ'II)TaTO].S : bubmmorexa OK
Y Ilv pesy https://m.edsoo.ru/92fe2c4c
BBIYHCIICHHH
HH:M:H%CK;): . bubmuoreka [JOK
MIPOrpPaMMUPOBAHHE B
porp p https://m.eds00.1u/99546¢17
66 AJIEKTPOHHBIX TaOJINLIAX 1 Br6morexa LIOK
q
HCICHHOE MONCTHPOBAHIE B https://m.edsoo.ru/4357f7d4
AJIEKTPOHHBIX TabIUIIAX
UYucneHHOe pellleHre YpaBHEHUN bub6nuorexa [IOK
C TIOMOIIIBIO TOAOOpa mapaMerpa https://m.edsoo.ru/8125ed1e
67 Pemenue 3aga4 onTUMHU3AIUAM C 1 bu6mmoreka [JOK
TTOMOIIBIO AJIEKTPOHHBIX TAOIHUIT https://m.edsoo.ru/57ac0e3d
Hrtorosas KoHTpoOJIbHAS padboTa bubmmorexa LIOK
68 P P 1 https://m.edso00.1ru/9f75b76f
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/baa42073
https://m.edsoo.ru/7ac276c2
https://m.edsoo.ru/92fe2c4c
https://m.edsoo.ru/99546c17
https://m.edsoo.ru/4357f7d4
https://m.edsoo.ru/8125ed1e
https://m.edsoo.ru/57ac0e3d
https://m.edsoo.ru/9f75b76f

Paznen 2 IlporpaMmMupoBaHue BCTPOCHHBIX CHCTEM.

Ne | HammeHoBaHMe pa3aesioB M TeM KosaunuyectBo yacos DJIEeKTPOHHbIE
n/n | mporpaMmmsl (uudpoBbIe)
o0pa3oBaTe/bHbIE
Bcero | Konrtpoabubie | IlpakTudecku pecypeb
padoThbI e padoThbI
1 Huxkaer for, while, do-while. 1 1
2 Omneparops! break u continue. 1 1
3 Maccussl. OHOMEpHbBIE MaCCUBBI AJIs1 1 1
YIIPABJICHUS TPYIIION YCTPOUCTB.
4 Maccussl. Ucnonb3oBanue sizeof(). 1 1
5 Crtpoku. O630p nByx moaxoaos: C-ctpokw | 1
1 00BEKT String.
6 Crpoxku. [IpakTnka HanMCcaHUs CKETUEH, 1 1
paboTaMIMX CO CTPOKAMH.
7 Oynkuuu. Onpeaenenue. Teopus no 1
CO3/IaHUIO PA3TMYHBIX QYHKUIUH.
8 Oynkiuu. [IpakTuka no co3ganuio 1 1
(bYHKIMHA.
9 DOHepronezaBrcuMas namsatb EEPROM. 1




10 [IpakTuka o padore ¢
SHEPrOHE3aBUCUMOMN NaMATHIO

11 00630p nosne3HbIx 6ubauorek (math.h,
Wire, SPI).

12 Hcronp3oBanue Moye3HbIX OMOIMOTEK Ha
MPaKTHKE.

13 Tuns! mamstu MK: Flash, SRAM,
EEPROM. PROGMEM.

14 Hcnonbs30BaHKe pa3HBIX THIIOB MaMATH Ha
MPaKTHKE.

15 Anpecanus maMsTy U ykazarenu. Cucrema
komaag MK.

16 Anpecanust naMATy U ykazatenu. Cucrema
komaag MK.

17 AJTOPUTMBI U UX CIIOKHOCTh. O-HOTaIUS.

18 [IpakTHka 1o ONPEAEIICHUIO CIOKHOCTH
aIropuT™Ma M €ro ONTUMH3ALUH.

19 CucremMaTH3alus BO3MOKHEIX OIIHOOK

20 [IpakTHka OTIaJK1 U TECTUPOBAHUS

21 JKu3HEHHBI IUKII TPOEKTA.

dopmynupoBaHue Uaeu, BEIOOp
KOMITOHEHTOB.




22 JKW3HEHHBIN IIUKII IPOEKTA.
dopmynupoBaHue U, BEIOOD
KOMITOHEHTOB.

23 [TpoektupoBanme. Pa3paboTka cxemsl,
aIropuTM™ma.

24 [IpoexktupoBanue. Pa3paboTka cxemsl,
aJIropuTM™Ma.

25 COopka MakeTa ¥ HalMCaHUE KOJIa.
TectupoBanue.

26 COopka MakeTa ¥ HalMCAaHUE KOJa.
TectupoBanue.

27 OdopmrneHne TOKyMEHTAIUH.

28 OdopmieHne JOKyMEHTalUH.

29 3amuTa UTOroBbIX MpoekToB. [loaBenenue
WUTOTOB rojia.

30 3anmTa UTOroBbIX MPOeKTOB. [loaBeneHne
WUTOTOB rojia.

Hroro




9 KUIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

J:;-)H Tema ypoxa Beero KoHuTposbHubIe Ipakruueck /[lara o0pa3oBaTe/bHbIE
padoThI ue padboTbl H3y4YeHUS pecypchbl
bu6mmoreka [JOK
I'mo6anbnas cetb MuTepHET. IP- https://m.edsoo.ru/80997cfe
azpeca y3JoB. bu6mmoreka [JOK
1 CeteBoe XpaHEHUE JTaHHBIX 1 https://m.edso00.ru/1283c158
Bonpmme nanabie bubmuoreka [JOK
https://m.edsoo.ru/2411202¢
HNudopmannonnas 6€30macHOCTb bubmmorexa [IOK
be3omnacHele cTparernu https://m.edsoo.ru/3724aa3d
1oBeieHus B ceTu lHTepHeT bubnunoreka [JOK
2 [TpenynpexneHne BOBIEUEHUS B 1 https://m.edsoo.ru/f2a78d04
JECTPYKTUBHBIE U KPUMUHAIIbHBIE bubnunoreka [JOK
(bopMbI ceTeBOM aKTUBHOCTH https://m.edsoo.ru/Obef585d
Bunb! nesTenbHOCTH B CeTH bubmmorexa LIOK
Wireprer https://m.edsoo.ru/5a0ba589
NuTtepuer-cepuchl. CepBUCHI Brbmmorexa LIOK
https://m.edsoo.ru/8611ba7f
s oo |
ITporpamyHoe obecrenere Kak https://m.edsoo.ru/e5519585
bubmuoreka [JOK

BeO-cepBuUC

https://m.edsoo.ru/e&f8d8be



https://m.edsoo.ru/80997cfe
https://m.edsoo.ru/1283c158
https://m.edsoo.ru/2411202c
https://m.edsoo.ru/3724aa3d
https://m.edsoo.ru/f2a78d04
https://m.edsoo.ru/0bef585d
https://m.edsoo.ru/5a0ba589
https://m.edsoo.ru/8611ba7f
https://m.edsoo.ru/e5519585
https://m.edsoo.ru/e8f8d8be

Pa3zpaboTka BeO-cTpanuil. S3bIk

bu6mmoreka [JOK

4 HTML https://m.edsoo.ru/e17¢7020
Jlornueckast pazMerka: bubnmoreka [JOK

5 3aroJI0BKH, a03a1bl https://m.edsoo.ru/3d24e62¢
Pa3zpaboTka crpanwuil, BuGmorexa LOK

6 COACPHALIIX PHCYHKH, CLMCKH 1 https://m.edsoo.ru/13a56f1d
TUIICPCCHUIKH
Co3nanne KOMILUICKCHEIX

b K

7 UH(OPMAIIMOHHBIX 00BEKTOB B nomotexa LO
BHJIE BEO-CTPAHMII https://m.edsoo.ru/0Odcaf3cd

8 OcnoBrl CSS

9 OcnoBsl CSS

10 OcnoBsl CSS

11 OcnoBrl CSS

12 OcHoBrI JavaScript

13 OcHoBsI JavaScript

14 OcHoBsl JavaScript

15 OcHoBsl JavaScript

16

3arosoBkn HTTP 3anpocos



https://m.edsoo.ru/e17e7020
https://m.edsoo.ru/3d24e62c
https://m.edsoo.ru/13a56f1d
https://m.edsoo.ru/0dcaf3cd

3arosoBku HTTP 3anpocos

17
[Tapcunr HTML crpanun ¢

18 IIOMOIIIBIO OMOINOTEK
[Tapcunr HTML crpanun ¢

19 [IOMOIIIBIO OMOJINOTEK
[Tapcuar HTML ctpanwuir ¢

20 [IOMOIIIBI0 OMOJINOTEK
[Tapcunr HTML crpanun ¢

21 IMOMOIIIBIO OMOJIMOTEK
Hcnonp3oBanue nosy4eHHON

27 MapCUHTOM UH(OPMALIUU IS
JAJIbHEUIIINX 3aIPOCOB.
Hcnonp30BaHue nOIy4YEeHHOU

23 MapCUHroM WH(OpPMALIUU IS
JTaJTbHEUIINX 3aIIPOCOB.
Cepuanuzarnus/necepuann3aius

24 json ¢ TOMOIITBI0 OUOITNOTEK.

25 3ampocsl K json api
[nononauTenpHO |Cepuanuzanus/

26 Jecepuanbr3aIs jSon BpyuHyIo

7 Http-cepsep. C ucnonp3oBaHuem

CTOPOHHUX OMOIMOTEK, W




TOJILKO CTaHJIapPTHOM
OUOJINOTEKMU.

O6pabortka http - 3ampocoB

28

Co3manue CBOEro cara co CBOUM
29 CEPBEPOM.

Co3maHue CBOEro caiita co CBOUM
30 CEPBEPOM.

Co3maHue CBOEro camra co CBOUM
31 CEPBEPOM.

Co3maHue CBOEro caira co CBOUM
32 CEPBEPOM.

Co3maHne CBOEro caiTa co CBOUM
33 CEPBEPOM.

Co3maHue CBOEro caira co CBOUM
34 CEPBEPOM.

Co3maHue CBOEro caira co CBOUM
35 CEPBEPOM.

Co3maHue CBOEro caiTa co CBOUM
36 CEPBEPOM.

CxoJicTBa U pa3nuyus
37

npotokoioB TCP u UDP.




38

39

IIpocToit TCP cepBep Ha cokeTax.
Yat Mexay AByMs
KOMITbIOTEPaMH.

[Ipoctoii TCP cepBep Ha cokeTax.
Yat mexny aByms
KOMITBIOTEPaMH.

40

41

IIpocroit TCP cepBep Ha cokeTax.
Yat Mmexay aByms
KOMITbIOTEPaMH.

[Ipoctoii TCP cepBep Ha cokeTax.
Yat mexnay AByms
KOMITHIOTEPaMHU.

42

43

[Ipocroii TCP cepBep Ha cokeTax.
Yar Mex1y n1ByMs
KOMIIBIOTEPAMH.

[Ipocroit TCP cepBep Ha cokeTax.
Yar mex 1y n1ByMs
KOMITHIOTEPaMH.

44

45

[Ipoctoii TCP cepBep Ha cokeTax.
Yar Mex1y nByMs
KOMIIBIOTEPAMH.

UDP cepsep.

46

UDP cepsep.




UDP cepsep.

47

48 UDP cepgep.

[IpoagyMbIBaHUE apXUTEKTYPhI U

49 poToKoja. Peanuszanus npoexra.
[IponyMbIBaHUE apXUTEKTYPbI U

50 poToKoJa. Peanuzanus npoexra.
[IponyMbIBaHUE apXUTEKTYPbI U

51 MpoTOKoJa. Peanu3zanus npoexra.
[IpoxyMbIBaHUE apXUTEKTYPHI U

52 MpoToKoJa. Peanu3zanus nmpoexra.

53 Banunauus n1aHHBIX KIMEHTA.

54 Banunanuus n1aHHBIX KIMEHTA.
Knuent B Opaysepe. Cuctema
peructpauuu. Mcnons3oBanue b/]

55 TSl XpaHeHus nHpopMaIuu o
UTPOKaXx.

Knuent B 6paysepe. Cucrema
peructpauuu. Mcnonszoanue bJ{

56 JUTSL XpaHEeHUs WH(OpPMAIIUU O
UTPOKaXx.

57 Mopens U e€ aIeKBaTHOCTE bu6mmoreka [JOK

MOJIETN MOAETUPYEMOMY OOBEKTY

https://m.edso00.ru/198e62c4



https://m.edsoo.ru/198e62c4

H 1ISJISIM MOJICTTUPOBAHUS
Knaccudukanuu moenei
TabauuHbIe MOACITH

ba3bl nannbix. Pazpaborka
OHOTAOIMYHOM 0a3bl JaHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7865167d
bubmuoreka [JOK
https://m.edsoo.ru/da6cd6e6
bubmuoreka [JOK
https://m.edsoo.ru/4187ab8f

CocraBneHnue 3aIIpOCOB K baze

AHHbIX bubmuoreka [JOK
https://m.edso0o.ru/9¢50544c¢
I'pad. BecoBas matpuia rpada
JliiHA Ty TH MEX/Ty BEpIIMHAMU brbmorexa LOK
o rpacha. TIOHCK OMTHMATEHOLO https://m.edsoo.ru/7f7a0639
nyti B rpade bubmuoreka [JOK
Borunciienue KoauuecTBa myTei B hitps://m.cds00.1/afl355¢6
bu6mmoreka [JOK
HATDABIICHIOM alHITHACCROM https://m.edso00.ru/68dc48cf
rpage
Hepeso. Ilepebop BapraHTOB C
MOMOIIIBIO JIepeB
[ToHsiTHE MaTeMaTHYECKOM bu6mmoreka [IOK
59 MoJieH. 3a1auul, peliaeMble ¢ https://m.edsoo.ru/13e6¢347
MTOMOIIBIO0 MAaTEMATHIECKOTO
MOJICTTHPOBAHUS.
Pabota ¢ roToBBIMH
KOMIBIOTEPHBIMU MOJICIISIMH U3
60 Pa3IMYHBIX TPEIMETHBIX brbmiorexa [IOK

obnacrei
OTanbl KOMIBIOTEPHOTO
MoenupoBanus. [Iporpammuast

https://m.edsoo.ru/65814c49



https://m.edsoo.ru/7865167d
https://m.edsoo.ru/da6cd6e6
https://m.edsoo.ru/4187ab8f
https://m.edsoo.ru/9c50544c
https://m.edsoo.ru/7f7a0639
https://m.edsoo.ru/af0555e6
https://m.edsoo.ru/68dc48cf
https://m.edsoo.ru/13e6c347
https://m.edsoo.ru/65814c49

peanu3anusi KOMIbIOTEPHOM
MOJIENH

VYnpasnenue. Curnan. O0parHas
CBSI3b.
[IpuMmeps! Hcnoab30BaHMs

MIPHHIIAIIA OOPaTHOM CBSI3U B bubnnorexa [IOK
CHCTEMaX YIPAaBIEHUS https://m.edso0.ru/8d970d13
TEXHUYECKHUMH YCTPOUCTBAMHU bubmoreka [IOK
[TprMepsl pOOOTH3UPOBAHHEIX https://m.edsoo.ru/c12b4bec
CUCTEM bubmmoreka [JOK
3HAKOMCTBO ¢ Y4eOHOI cpeoii https://m.eds00.ru/30bb9309
pa3paboTKK POrpamMm bubmuoreka [JOK

61 YIPaBIEHHS JIBHKYILMMHUCS https://m.edsoo.ru/be46bSef
poborant bubnnorexa [JOK
Posb uHGOPMAIMOHHBIX https://m.edsoo.ru/589132db
TEXHOJIOTUii B Pa3BUTHH bubmmorexa [IOK
SKOHOMHUKH MHPA, CTPAHBI, https://m.edsoo.ru/8cld61a3
peruoxa
3HaKOMCTBO C IEPCHEKTUBHBIMU
HAIIPaBJICHUAMH Pa3BUTHU
MH()OPMAIIMOHHBIX TEXHOJIOTHIA

62 HtoroBast KOHTpoJIbHAs paboTa

63 Pe3epBHOE Bpems

64 PesepBHOE BpeMs

65

PesepBHOE Bpems



https://m.edsoo.ru/8d970d13
https://m.edsoo.ru/c12b4bec
https://m.edsoo.ru/30bb9309
https://m.edsoo.ru/be46b5ef
https://m.edsoo.ru/589132db
https://m.edsoo.ru/8c1d61a3

66

67

68

Pe3epBHOE Bpemst 1
PesepBHOE Bpems 1

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O0

68

[TPOT'PAMME

Paznen 2 IlporpaMmMupoBaHue BCTPOEHHBIX CHCTEM.

Ne
n/n

HaumeHnoBanue pa3aesioB ¥ TeM IPOrPaMMBbI

KoanuyecTBo 4acoB

Bcero | KontpoibHble
padoTbI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/bHbIE

pecypchbl

Bgenenue B npotokosl. [Ipotokon UART.

[TpakTudeckast paboTa Mo OpraHU3aIuH CBI3U
Mexay AByMs riatamu Arduino ans oOMeHa
JTAHHBIMU.

Huna 12C. Anpecanus, Wire.h.

Hcnone3oBanue 6ubdmmorexn Wire.h mis
MOJIKIIIOUYEHUS ¥ paboThI ¢ IepuepuitHbIMU
yCTpOCTBaMu




5 una SPI. Pexxumer SP1, SPLh.

6 [IpakTrueckas paboTa ¢ yCTpOCTBaMH,
ucnonb3ytomumu SPI-unTepdeiic

7 CpaBHeHHE POTOKOJIOB MEpeIaun JaHHBIX

8 [IpakTuka mo BEIOOPY MPOTOKOJIA AJIS 337241

9 CriocoObI repejaun apryMeHToB B (PYHKIIUIO

10 [IpakTHka 1o pa3IM4HON Nepelayu apryMEHTOB

11 PexypcuBHble QyHKIIUH.

12 [IpakTHKa Mo HaMMCaHUIO PEKYPCUBHBIX
byHKIM

13 Crpyktypsl B C++

14 [IpakTuka 1o CO3JaHUIO CTPYKTYP.
Hcnonb3oBaHue CTPYyKTYyp AJIs BO3BpAIllCHUS
HECKOJIbKUX 3HaYCHUH U3 (PYHKIUH.

15 bubnunoreku.

16 Coznanue cooctBennoi oubmmorexu (.h, .cpp).




17

JIBUraTenu nmocTossHHOro Toka. H-moct u
npaiisep L298N.

18 VYnpaBneHue ABUTraTeNIIMU OCTOSSHHOTO TOKa

19 OO6parHast CBsI3b. DHKOJIEPHI U IPEPHIBAHUS.

20 Hcnonbs3oBaHKe 3HKOIEPOB AJI ONPEAEICHUs
CKOPOCTH U yTIJla IOBOPOTA BaJa.
Hcnons3oBanue npepelBaHUM 111 MTHOBEHHON
peaxkuuu Ha cOOBITUS

21 [[TaroBbie IBUTATENN U UX IPAUBEPHI.

22 CpaBHUTENBHBIN aHAIN3 pa3HbIX TUIIOB
MOTOPOB U UX 001acTeil MpUMeHEeHHUs.

23 TexHuuyeckoe 3aJaHue.

24 Kak nepeiiTi oT uaen npoekra K TEXHUYECKOMY
3aJIaHUIO0

25 CucteMHasi HHTErpalys: Kakue ObIBalOT
KOH()JIUKTHI PECYPCOB.

26 CucreMHas HHTETpalus: peleHne KOHQIMKTOB
pecypcoB.

27 Pa3paboTka Haie:)KHOTO KOJ1a: KOHEUHBIE

aBTomatel (FSM).




28 Pa3paboTka Haie:)KHOTO KOJ1a: KOHEUHBIE
aBTOMATEL.

29 Br160p 1 yTBEpKI€HHE TEMBI BBIITYCKHOTO
IIPOEKTA.

30 Cocraieunue T3.

31 Peanusanus BBITYCKHOTO IIPOEKTA. 1
32 OTtajKa BBITYCKHOI'O ITPOEKTA. 1
33 3ammra npoeKToB. 1
34 [TogBeneHnue UTOroB Kypca. 1
NUTOT'O 34 10







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KJIACC

Kox
NpoBepsieMOro
pe3yJbTarTa

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOMM
00pa30oBaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

ITo Teme «IludpoBas TpaMOTHOCTHY

1.1

1.2

1.3

1.4

[losicHAT, HA TpuUMepax CMBICT TOHATHH  «uHpOpMaLU»,
«H(OPMAIIMOHHBI  Tporece»,  «oOpaboTka  WHGOpMAIHNY,
«XpaHeHHe HHPOPMALIUNY, «IIepeaada HHHOPMAIIID)

[IpuBOAUTE IPUMEPHI COBPEMEHHBIX YCTPOMUCTB XPAHEHUS U NIepeIavn
nH(pOpMAaINHY, CPABHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTHKH

[Momyyath W HCHONB30BaTh HMHPOPMALUIO O XapaKTEPHCTUKAX
MEPCOHATBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIeMEHTaxX (Mporieccop,
OlepaTUBHAs TaMATh, JOJTOBPEMEHHAs! MaMsTh, YCTPOHCTBAa BBOJA-
BBIBO/IA)

CoOoTHOCHUTH XapaKTCPUCTUKU KOMIIBIOTEPA C 3aJa4aMu, pCIIaCMbIMH C
€ro rI1OMouIpeIo

1.5

OpueHTHPOBATHCS B MEPAPXUYECKON CTPYKType (HalIoBOW CHCTEMBI
(3anuchIBaTh MosiHOE M4 (paiina (karanora), MyTh K ¢ailny (karaaory)
[0 MMEIOIIEMYCSl OINHCAaHUIO0 (DaiIOBOM CTPYKTYpbl HEKOTOPOIO
MH(OPMALIMOHHOTO HOCUTEJIS)

1.6

1.7

1.8
1.9

PaGorares c (aiinoBoii cHCTEMOl NEPCOHAIBLHOIO KOMIIBIOTEpPA C
UCTIONIb30BaHUEM rpaduueckoro nHrepdelica: co3paBaTh (KOIUPOBATh,
nepeMenaTb, IepeuMeHOBBIBATh, YAAIATh U apXUBUPOBATh (hallibl U
KaTaJory, UCII0JIb30BaTh aHTUBUPYCHYIO POTrpamMmy)

Hckate uHpOpManuio B MHTepHeTe (B TOM YHUCIE MO KIIOYEBBIM
CIIOBaM, IO H300pa’KEHUIO), KPUTUUYECKH OTHOCUTHCS K HalJeHHOU
nHpOpMAaIMY, OCO3HABATh OIACHOCTH IS JIMYHOCTH W OOIIECTBa
pacmpocTpaHeHUsT BpPEJOHOCHOW HHGPOpMAlMK, B TOM YHUCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

[ToHUMAaTH CTPYKTYpY aApecOB BeO-pecypcoB

Hcnons30BaTh COBPEMEHHBIE CEPBUCHI NHTEPHET-KOMMYHUKAIUI

1.10

Cobmronate TpeOoBaHMs O€30MACHOM HKCIUTyaTallMiM TEXHHUUYECKUX
Cp€aACTB I/IH(bOpMaIII/IOHHBIX U KOMMYHHKAIIMUOHHBIX TeXHOHOFHﬁ,
coOII0AaTh CETEBOU ITHKET, 6a30Bble HOPMBI HHPOPMAIITMOHHOM STUKU




U TpaBa npu paboTe ¢ MPUIOKEHUSMHU Ha JIOOBIX YCTPOWCTBaxX M B
WuTepHere, BHIOMpATh O€30MacHbIC CTPATETHH MTOBECHHS B CETH

HpI/IMeHHTB METOAbI HpO(bI/IJ'IaKTI/IKI/I HCTATUBHOI'O BJIMAHHA CPCACTB
HH(bOpMaI_[I/IOHHBIX N KOMMYHUKAITHOHHBIX TEXHOJIOTHH Ha 300POBbEE
I10JIB30BAaTCIIA

Ilo Teme ((TeOpeTI/I‘leCKI/IC OCHOBBI I/IH(l)OpMaTI/IKI/I»

2.1

KoaupoBate U A€KOAMPOBATH COOOILICHHS IO 33JaHHBIM IPaBHIIAM,
J€MOHCTPHPOBATh TOHUMAHHWE OCHOBHBIX IMPHUHIUIIOB KOJUPOBAHHS
nHpOpMAUU PA3IMYHON PUPOBI (TEKCTOBOMH, rpadudeckol, ayamuo-

)

2.2

23

CpaBHMBaTh JUIMHBI COOOILICHMN, 3alMUCAHHBIX B  Pa3JIMYHBIX
anaBuTax, ONEPUPOBATh CAMHULAMH W3MEPEHUS HH(POPMAITHOHHOTO
00bEMa M CKOPOCTH TIepeaauy TaHHBIX

OneHuBaTh M CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpapUUECKHUX,
3BYKOBBIX (paiiyioB 1 BUIe0]aiiion

[To Teme «MHpOpMALIMOHHBIE TEXHOTOTUM

3.1

[IpeacraBnsaTe  pe3ynapTaTbl  CBOEH  JEATEIBHOCTH B BHJE
CTPYKTYpPHUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX [TPE3EHTALNN

[To TeMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHUE

3.1

Paz0OuBarp 3a1a4un Ha 10/133]a4H, COCTABIISATH, BHITOIHATH BPYUHYIO H
Ha KOMIBIOTEpE HECIOXHBIE QJITOPUTMBI C  MCIOJb30BAaHUEM
BETBJICHUH, IUKJIOB ¥ BCIIOMOI'aTEIbHBIX AJITOPUTMOB JUJISl YIIPABJICHUS
HCIIOITHUTEIISAMU

3.2

CocTaBndTh M OTJIAKUBATh MPOrPaMMBbl, pEANTHU3YIOIIME THUIIOBBIE
anropuT™Mbel  00pabOTKM  YMCIOBBIX  IOCIIEOBATEIBHOCTEH WU
OJIHOMEPHBIX YMCIIOBBIX MAaCCUBOB (IIOMCK MAKCUMYMOB, MUHUMYMOB,
CYMMBI MJIM KOJIMYECTBA JIEMEHTOB C 3aJlaHHBIMU CBOWCTBaMM) Ha
OJTHOM M3 s13bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIkonbHBIH ANroOpUTMUYECKUN SI3bIK)
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PackpeiBaTh  CMBICTT  TOHSATHM  «UCIOJTHUTENB»,  «aJTOPUTM,
«TporpaMMay, TIOHMMAas pa3HUIy MEXIy yHOTpeOJICeHHEM 3THUX
TEPMHUHOB B OOBIZICHHOHN pe4r U B UH(OopMaTHKe

3.4

3.5

3.6

OnuceIBaTh AJITOPUTM PCIICHHA 3aJa4d pa3IMYHBIMU CHOCO6aMI/I, B
TOM YHUCJIE B BUC 0I0K-CXEMBI

COCT&BJ’IHTL, BBITIIOJIHATE BPYYHYHO U Ha KOMIIBIOTCPEC HECIIOXKHBIC
AJITOPUTMBI C UCITIOJIB30BAHUCM BETBJICHUU U LIUKJIOB IS YHpaBJICHUA
HUCITOJTHUTCIIIMHA

Hcmons30BaTh KOHCTaHTHI H NEPCMCHHBIC  Pa3JIMYHBIX THUIIOB

(‘-II/ICJ'IOBLIX, JIOTHYCCKHX, CI/IMBOHBHLIX), a TaKiXKC COACPIKAIIHUEC HUX
BBIPAXKCHUS, UCIIOJIB30BATH OIICPATOP NPHUCBABAHUSA




3.7

3.8

3.9

Hcnonb3oBath mpu pa3pabOTKe MpOrpaMM JIOTUYECKHE 3HAYCHHS,
OMepaly U BBIPAXKEHUS C HUMU

AHaJIM3UPOBATH NPEJI0KEHHBIE aJITOPUTMbI, B TOM YUCJIE ONIPEACIIAT,
Kakhe pe3ysibTaThbl BO3MOXHBI MIPU 3aJJaHHOM MHOKECTBE MCXOIHBIX
3HAYEHUI

CozmaBaTh M OTJIQXWBaTh MPOrpaMMbl Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, ITlackans, Java, C#, llkonbHbIii
AnroputMuyeckuil SI3pIK), peanusyolide HECIOXKHBIE alrOpPUTMbI
00paOOTKM YHMCIOBBIX JAHHBIX C HCIOJb30BAHUEM IIUKIOB U
BETBJICHH, B TOM YHUCJIE PEATU3YIOLIUE MPOBEPKY AEITUMOCTU OJIHOTO
LIEJIOT0 YKcia Ha Ipyroe, IPOBEPKY HaTypaJbHOTO YKCIIa HAa IIPOCTOTY,
BBIICTICHUS QP U3 HATYPATHHOTO YK CIIa

8 KUIACC

Kox
NpoBePsSIEMOro
pe3yJbTaTa

1

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeIbLHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

ITo Teme ((TeOpeTI/IquKI/IC OCHOBBI I/IH(i)OpMaTI/IKI/I»

1.1

1.2

1.3

IlosscaaTe Ha npuMepax pasjmiyuda MCEKAY I[MO3UIUOHHBIMHU U
HCEIIO3UIITMOHHBIMU CUCTEMaMH CUHUCIICHUA

3anuchiBaTh U CpaBHUBATH Liesbie uyncia oT 0 1o 1024 B pa3nuyHbIX
MO3HMIIMOHHBIX CHCTEMaX CYHUCIeHHs (C ocHoBaHusmu 2, 8, 16),
BBHITIONHSATH apu(MeTHYeCKUE ONepaluy HaJ HUMU

PaCKpBIBaTB CMBICI MOHATHM  «BBICKA3bIBAHHE) , «JIOTHYCCKas

ornepanus», «JIOrM4eCKOC BbIPAKCHUCH

1.4

9 KIIACCA

Kon
NpoBepPsieMoro
pe3yiabTara

1

3anuceBaTh JIOTUYCCKUEC BBIPpAXKCHUA C HUCITIOJIB30BaHHEM
AN3BIOHKINHW, KOHBIOHKIMU W OTpULAHUA, ONPCACIATH HCTHUHHOCTDH
JJOTHYCCKHX Bblpa)KeHHﬁ, €CJIM HU3BCCTHBI 3HAYCHUSA MHMCTHHHOCTH
BXOAAIIHUX B HETO NECPEMCEHHBIX, CTPOUTH Ta6HI/II_U>I HCTHHHOCTH JIA

JJOTHYCCKHUX BLIpa)KeHI/Iﬁ

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

ITo Teme «IlupoBas rpaMOTHOCTH




1.1

Hcnonb30BaTh COBpEMEHHBIE WHTEPHET-CEPBHUCHI (B TOM YHUCIE
KOMMYHHKAIIMOHHBIE CEPBUCHI, OOJIAYHBIC XPAHWIWIIA JaHHBIX,
OHJIAaH-TIPOTPaMMBbI (TEKCTOBBIE U TpadUUYECKUE PEIAKTOPHI, CPEIbl
pa3paboTKK) B y4eOHOM M MOBCETHEBHOM NIEATEILHOCTH

1.3

[IpuBoauTh  TpUMEpPHl  WCHOJB30BAHUS  T'€OMH(POPMAITMOHHBIX

1.2 CEpBUCOB, CEPBUCOB TOCYNAPCTBEHHBIX YCIYyTr, 00pa30BaTeIbHBIX

cepBrcoB MHTepHETa B yueOHOM U MTOBCETHEBHOM JESATEILHOCTH

Hcnonp30BaTh  pas3iinyHble CPENCTBA 3alIUTBl OT BPEAOHOCHOIO
IIPOrPaMMHOTO obecrieueHus, 3aIUIIATh IIEPCOHANIBHYIO
MH(OPMAIIHIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA M €T0 MOCIEICTBHMA
(pasrnameHusi, NMOAMEHBI, YTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTMYECKUX M COLMAIBHO-IICUXOJOTMYECKUX  aCIIEKTOB
UCIOJIb30BaHusl ceTu VHTepHeT (ceTeBas aHOHMMHOCTb, LU(POBOM
cliel, AyTeHTHMYHOCTh CYOBEKTOB M  PECypcoB,  OMNAaCHOCTb
BPEIOHOCHOI'0 KOJ1a)

Pacrio3HaBaTh NONBITKM U TpEeAyNpexJaTb BOBJIEYEHHE ce0sd U

1.4 OKpYKalOIIMX B JECTPYKTUBHBIE U KPHUMHUHAIbHBIE (HOPMBI CETEBOU

aKTUBHOCTH (B TOM YHKCIIe KHOEPOYIITHHT, (PUITHHT)

ITo Teme ((TeOpeTI/IquKI/Ie OCHOBBI I/IH(i)OpMaTI/IKI/I»

PaCKpBIBaTB CMBICI MMOHSTUH «MOACIIb», «MOICIIUPOBAHUC),

2.1 OMpeNesaTh BHABI MOJECICH, OILCHHBATh aJeKBAaTHOCTh MOJEIH

MOACIINPYEMOMY O6’LCKTy " OCJIsIM MOJCIIUPOBAaHUA

2.2

Hcnonp30Bate Tpadsl U JepeBbs 715 MOICTHUPOBAHUS CHCTEM CETEBOM

U UEPapXUUYECKOM CTPYKTYpPBI, HAXOAUTh KpaT4allInil myTh B Tpade

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon
1

IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA

[{udpoast rpaMOTHOCTH

1.1

KomnbroTep — yHUBepcaabHOE BBIYHUCIUTENBHOE YCTPOMCTBO, paboTarolee o
nporpamme. THIIBI KOMITBIOTEPOB: INEPCOHAIBHBIE KOMITBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CylnepKoMIbioTepbl. MoOuiabHble — ycTpoiicTBa.  TexHHKa
0€30I1acCHOCTH U MpaBuiia paboThl HA KOMIIbIOTEPE

1.2

OCHOBHBIE KOMIIOHEHTHl KOMIbIOTEpa W WX Ha3HadeHue. [Ipoueccop.
OnepatuBHAasT W JOJITOBPEMEHHAs MaMsAThb. YCTPOMCTBAa BBOJAa M BBIBOJA.
CeHcopHbII BBOJI, TaTYMKU MOOMJIBHBIX YCTPOICTB, CpeicTBa OMOMETPUUYECKOI
ayTeHTUUKAITIT

1.3

I/ICTOpI/I}I Pa3BUTHA KOMIIBIOTCPOB U IMMPOTrpaMMHOTIO oOecneuenus. IToxoneHus
KOMITBIOTCPOB. COBpeMeHHBIe TCHACHIINN pPa3sBUTHA KOMITBIOTCPOB.




Cynepkomnbrotepsl. [lapannenbHble BbrunciaeHus. llepcoHanbHblil KOMIBIOTED.
[Ipoueccop M ero xapakTepuCTHUKU (TAaKTOBasi 4YacToTa, pPa3psIHOCTD).
OneparuBHas namsaTh. JloiroppeMeHHas namsTh. Y CTpOMCTBA BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JIaHHBIX (ONEpaTUBHAS NaMATh KOMIbIOTEPA, KECTKUH JUCK U
TBEPJOTENbHbIM HAKOIUTENb, INOCTOSHHAs NaMsiITh CMapT(oHA) U CKOPOCTb
JI0CTyTa JUIsl pa3JIM4HbIX BUJIOB HOCUTENIEH

1.4

[IporpammHOe  obecriedeHre  KoMmmbioTepa. lIpukiagHoe  MpPOTpamMMHOE
obecrieueHue. Cucremnoe MpOrpaMMHOE obecnieueHue. Cucrembl
nporpammupoBanud. IIpaBoBas oxpaHa mporpaMM U JaHHBIX. becruiatHeie u
yCIIOBHO-0OecTiaTHbIe ITporpaMMbl. CBOOOIHOE MPOrpaMMHOE 00ecrieueHre

1.5

@aiinel 1 nmanku (karaioru). Tumbel daitno. ColicTBa ¢aitioB. XapakTepHbIe
pa3Mepbl (haiiIoB pa3IUYHBIX TUIIOB (CTPAHHIA TEKCTa, DJICKTPOHHAS KHUTA,
dororpadus, 3aMch IECHHA, BUICOKIIUII, TIOTHOMETPAKHBIA (DHITBEM)

1.6

1.7

[Mpuauunel noctpoenus ¢aitnoBbix cucteM. llomnoe wums ¢aiina (mankw,
kartasiora). [1yTs k daitny (manke, katanory)

daiinosslit MeHemkep. Pabota ¢ ¢aiinamu u nmankamu (Kataioramu): co3/iaHHe,
KOIMPOBAaHUE, MEPEMEIICHNE, TEPEUMEHOBAHNE U ynaieHue (ailyioB W mamox
(xaramoroB). [Touck ¢aiinoB cpeacTBaMu ONEPAMOHHON CUCTEMBI

1.8

ApxwuBanus nansbix. Mcrnonap30BaHue mporpaMM-apXxuBaTOpoOB

1.9

1.10

KomneioTepHbie BUPYCHI U APYTUE BPEIOHOCHBIE MporpaMMebl. [IporpaMmer nms
3alllUThl OT BUPYCOB

OO0benunenue koMnbioTepoB B ceTb. Cetb UHTepHeT. Beb-cTpanuna, BeO-caiir.
Crpyktypa aapecoB BebO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. [louck
uH(pOpMaIlMK 1O KIIOYEBBIM CJIOBaM M MO H300paxkeHUto. J{oCTOBEpHOCTH
uH(popMaluu, noayyeHHoi u3 uaTepHera

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHUKAIUI

CereBoil aTHKET, 6a30Bble HOPMbI HTHPOPMAILITMOHHOM ATUKH U IIpaBa Ipu padboTe
B ceTu MHTepHeT. CtpaTeruu 6e3omacHoro noseaeHus B Minrepuere

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Nudopmanust — 01HO U3 OCHOBHBIX NOHATUN cOBpeMeHHOM Hayku. MHpopmanus
KaK CBEICHMs, MpeJHa3HAUYECHHbIE JJIs1 BOCHPUSITUS YEJIOBEKOM, U MH(POpMAIUs
KaK JIaHHbIe, KOTOpPbIE MOTYT OBITh 00pabOTaHbl aBTOMATU3UPOBAHHON CUCTEMOM

2.2

23

JluckpeTHOCTh AaHHBIX. BO3MOXHOCTH OMNMCAHUSI HENPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIBI0 AUCKPETHBIX JaHHbIX. MH}opMaloHHbIe mporecchl —
IIPOLIECCHI, CBSI3aHHBIE C XpaHEHUEM, MpeoOpa3oBaHUEM U Nepeaueid JaHHBIX

CumBon. Andasut. MomHocTs andasuta. PaznooOpasue s35IK0B U an(aBUTOB.
EcrectBenHble u ¢opmanbHble S3bIKUM. AJI(aBUT TEKCTOB Ha PYCCKOM S3BIKE.
JIBonunslii andasut. KoiarmuecTBo BCEBO3MOKHBIX CIIOB (KOJIOBBIX KOMOMHAIIHIA)
(UKCUPOBAaHHOW [UIMHBI B JBOMYHOM andasute. [IpeoOpazoBaHue r000TO
andaBuTa K TBOMIHOMY. KOTHUECTBO pa3MUYHBIX CIIOB (PUKCHPOBAHHOW JUTMHBIB
andaBuTe onpeaenEHHON MOIIHOCTH
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2.5

2.6

KoaupoBanue cuMBOJIOB OZJHOTO alihaBUTa C TOMOILBIO KOJOBBIX CIIOB B JPYTOM
anasuTe, KOAOBas TAOIUIA, TEKOTUPOBAHHE

JBouunslii koa. [IpeacraBnenue JaHHBIX B KOMITBIOTEpPE KaK TEKCTOB B IBOUYHOM
andaBure

WNndpopmanmonssiii 006EM JaHHBIX. BUT — MUHMMaNbHAs €AMHUIA KOJUYECTBA
nH(popMaIuy — IBOMYHBIN pa3psia. baiit, kunobaiT, MmeradanT, rurabaiT

2.7

2.8

2.9

2.10

CkopocTb nepenauu JaHHbIX. EQUHUIBI cKOpocTH nepeiaun JaHHbIX. MckaxkeHne
uH(OpPMALINK TIPH TIepeaayue

KonunpoBanue tekctoB. PaBHoMepHblli koA. HepaBHOMepHblii kKoa. KoaupoBka
ASCII. Bocemubuthbie xoaupoBku. Ilonstue o kommpoBkax UNICODE.
JlexonupoBaHnue  COOOLIEHMH € HUCMOJBb30BAaHUEM  pPAaBHOMEPHOTO |
HEepaBHOMEPHOTO Koja. MHpopMannoHHbIH 00BEM TEKCTa

O61ee mpecraBieHue 0 U(OPOBOM MPEACTABICHUH ay JTUOBU3YaTbHBIX U APYTUX
HenpepbIiBHbIX AaHHBIX. KonupoBanue uBeta. L{BeroBbie Mmonenu. Mogens RGB.
['myOuna xoaupoBanus. [Tanurpa

PactpoBoe u BekTopHOEe mpencrtaBieHue uzoOpaxeHuil. I[lukcens. OneHka
nH(}OPMaLIMOHHOTO 00bEMA TpaduUeCKUX JAHHBIX AJISl pACTPOBOTO N300paKEHUS

2.11

3.1

KonnpoBanue 3Byka. PaspsgHocte M yactora auckperusauuu. KosmyecTBo
KaHajuoB 3anucH. OLEeHKa KOJIMYECTBEHHBIX IapaMEeTpOB, CBS3aHHBIX C
NPECTAaBICHUEM M XpaHECHHEM 3BYKOBBIX (DailiioB

HNHdpopMaLinoHHbIE TEXHOJIOTHH

TekcToBble JOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHulia, ad3all, CTpoKa,
CJIOBO, CHMBOJ)

3.2

33

34

TekcToBBIM mpoLeccop — HMHCTPYMEHT CO3JaHus, pEJAaKTHUPOBAaHUA U
dbopmarupoBanus TekcToB. [IpaBuia Habopa TekcTa

PenaktupoBanue tekcra. CpoiictBa cumBosioB. Illpudt. Tuner mpudTos
(pyOsensle, ¢ 3aceykaMu, MOHOIIMpPHUHHBIE). [lomyXupHOE U KypCUBHOE
Hauepranue. CBoiicTBa a03aleB: TpaHUIlbl, a03alHBIA OTCTYH, MHTEpBal,
BbIpaBHUBaHKE. CTUIEBOE (JOpMATUPOBAHNE

CrpykTypupoBaHue HMH(OpPMAlMM € TOMOIIbIO CHUCKOB M TaOJMIIL.
MuoroypoBHeBble crickH. Jlo6aBneHue TabauIl B TEKCTOBBIE TOKYMEHTHI

3.5

BceraBka u3o0pakeHUH B TEKCTOBbIE NOKYMEHTHl. OOTekaHue H300pakeHui
TeKcToM. BKiItoueHne B TEKCTOBBINA JOKYMEHT AHarpaMM U popmyit

3.6

3.7

[TapameTpsl cTpaHulpl, HyMmepauus crTpaHul. JloOaBieHue B JOKYMEHT
KOJIOHTHUTYJIOB, CCBIJIOK
IIpoBepka mpaBonucanus. PaccraHoBka mepeHOCOB. 1'0110COBOM BBOJ TEKCTA.

OnTnueckoe pacno3HaBanue tekcra. KomnberoTepHslii iepeBoa. McnonbszoBanue
cepBucoB ceTn VHTepHeT /u1g 00pabOTKU TeKCTa

3.8

3HaKOMCTBO ¢  rpaduyecKUMH  peAakTopamu. PacTpoBble  pHUCYHKH.
Hcnonp3oBanue rpaguyeckux NpUMHTHBOB




3.9

Omnepanuu penakTUpoBaHHs rpadUYeckux OObEKTOB, B TOM YHUCIE ITUPPOBBIX
dororpaduii: u3MeHeHune pasmepa, oOpe3ka, MOBOPOT, OTpa)keHue, pabora ¢
oOmacTsMH (BBIICTICHNE, KOMHMPOBAHUE, 3aJIMBKA LBETOM), KOPPEKLHUs IBETa,
SIPKOCTH ¥ KOHTPACTHOCTH

3.10

3.11

3.12

Bekropnas rpaduka. CozmaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEJICTBAMU
TEKCTOBOT'O MPOIECCOopa WU APYrux mnporpamm (mpuioxenuit). JloGaBienue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

[ToaroToBka MyJabTUMEIUUHBIX mpe3eHTanui. Cnain. JloOaBneHue Ha criaiijg
TEeKCTa ¥ n300pakeHnid. PaboTa ¢ HECKOJILKUMU ClTaiiIaMu

Jobapnenne Ha cnaiij] ayIMOBU3YaJIbHBIX IAaHHBIX. AHUMaNus. [ unepcchuiku

4.1

ANTOpPUTMBI U IPOTPAMMUPOBAHHE
Pa3z6buenne 3amaun Ha nonzagaur. COCTaBlICHHE AITOPUTMOB M IPOrpamMm ¢

HCIIOJIB30BaHHECM BeTBJ'IeHPIfI, HUKIIOB MW BCIIOMOI'aTCJIbHBIX aJI'OPUTMOB JJIA
yYHpaBJICHUA UCTIOJHUTEICM HUJIN APYT'UMHA UCITIOJHUTCIISIMU

4.2

4.3

4.4

Tabnmuunble BenmuuuHbl (MaccuBbl). OmHOoMepHble MaccuBbl. CoOCTaBieHUE H
OTJIaJIKa TpOrpamMM, pEAIM3YIOUIUX  THUIOBBIE  AJITOPUTMBI  00pabOTKHU
OJIHOMEPHBIX YHUCIIOBBIX MAacCCHBOB, Ha OJHOM M3 S3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackanw, Java, C#, IllkonbHblii AjroputMmuyeckuit S3bIK):
3al0JIHEHHWE YHCJIOBOTO MacCHBa CIyYalHBIMU YHCIAMHU, B COOTBETCTBUU C
dbopMynoil wiu myTéM BBOJAA YMCEN, HAXOXKICHHE CYMMBbI 3JIEMEHTOB MacCHBa,
JIMHEWHBIN TTOMCK 3aJIaHHOTI0 3HAUEHHS B MAaCCHBE, ITOJACUYET DJIIEMESHTOB MAacCHBa,
YVAOBJICTBOPSIOIIUX ~ 33JIaHHOMY  YCJIIOBHIO, HaXOXJACHUE MHUHHUMAIBLHOTO
(MakcHUMalIbHOT0) 371eMeHTa MaccuBa. COpTUPOBKA MaccuBa

O6pa60TI<a INIOTOKAa JAaHHBIX: BBIYUCIICHUC KOJHWYCECTBA, CYMMBbI, CPCIAHCTO
apI/I(l)MCTI/I‘leCKOFO, MUHHUMAJIBHOI'O W MaKCHUMaJIbHOI'O 3HA4YCHHUA OJSJICMCHTOB
MOCJICA0OBATCIIBHOCTHU, YAOBJIICTBOPAIOMIUX 3aAaHHOMY YCJIOBHUIO

VYnpasnenue. Curnan. O6paTtHas cBsi3b. [lomyueHue cUrHajoB OT IM(POBBIX
JaTYUKOB (KacaHUs, pacCTOSHHs, CcBeTa, 3Byka U jpyroro). Ilpumepsl
UCTOJb30BaHUSl TPUHIMIA OOpaTHOW CBA3M B CHUCTEMax YIPaBICHMS
TEXHUYECKUMHU YCTpOMCTBaMH, B TOM uucie B poOoroTexHuke. IIpumepsr
POOOTH3UPOBAHHBIX CUCTEM (CHUCTEMa YNIPaBJICHUSI ABM)KEHUEM B TPAHCIIOPTHOM
CUCTEME, CBapoyHas JIMHHUS aBTO3aBOJA, ABTOMAaTU3UPOBAHHOE YIIPABICHUE
OTOIUICHHEM JI0Ma, aBTOHOMHAsl CUCTEMA YTIPaBJICHUS TPAHCIIOPTHBIM CPEICTBOM
U IpyTUe CUCTEMBI)

4.5

4.6

[TousTue aJiropuTMma. Hcnonaurenu AJITOPUTMOB. Anr OpPUTM KaK IUIaH
YHpaBJICHUA UCIIOJIHUTEIEM

CgoiictBa anroputma. CriocoObl 3anicH aIropuT™Ma (CIOBECHBIH, B BUJE OJIOK-
CXEMBI, porpaMma)

4.7

AnropuT™MuuYeckre KOHCTpyKIHMH. KOHCTpyKIus «ciemoBaHue». JIMHEWHBIN
anroput™. OrpaHWYEHHOCTh  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOKHOCTh
MPEAYCMOTPETH 3aBUCUMOCTb I1OCJIEI0BATEIIbHOCTH BBIIIOJIHAEMBIX JIEUCTBUM OT
HCXOJHBIX TAHHBIX




4.8

KOHCprKHI/ISI «BCTBJICHHUC). IIOJIHasA MW HCIIOJIHAasA (1)0pMI>I. Bremonaenue u
HCBBITTIOJITHCHUC YCJIIOBHUA (I/ICTI/IHHOCTB H JJOXHOCTH BLICKaSBIBaHI/ISI). HpOCTBIe n
COCTaBHBIC YCJIOBUSA

4.9

4.10

4.11

KOHCTPYKI_[I/IH (IIOBTOPCHHE». HHUKIIBI C 3aJaHHBIM YHCJIOM HOBTOpeHHfI, C
YCJIOBUCM BBIIIOJIHCHUS, C HepeMeHHOﬁ UKJIIa

PazpaboTka ans QopManbHOrO HCIONHUTENS AIrOPUTMA, MPUBOIALIETO K
TpeOyeMoMy pe3yJbTaTy IpH KOHKPETHBIX HMCXOJHBIX NaHHBIX. Pa3paboTka
HECJIOXKHBIX AJTOPUTMOB C MCHOJIb30BAHUEM LUKIOB W BETBJICHHUW IS
yopaBieHusT (QOpMaIbHBIMH ~ HCHOJHUTENSMHU. BbIloNHEHHE anropuTMOB
BPYYHYIO M Ha KoMIibloTepe. CHHTaKCHYeCKHE U JIoTH4ecKkue ommoku. OTKas3sl

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IlIxonbHbIii
Anroputmuyeckuit  f3pik). Cucrema NpOrpaMMHUpPOBAHUS: PENAKTOp TEKCTa
POrpaMM, TPAHCISITOP, OTIATYUK

4.12

HepeMeHHaﬂ: THUII, MM, 3HA4YCHUC. HGHI)IG, BCIICCTBCHHBIC WM CHMBOJIBHBIC
MNEPEMCHHBIC

4.13

4.14

4.15

Omneparop mnpucBauBaHus. ApUPMETHUECKUE BBIPAXKEHUS U MOPAJOK HX
BbluncieHus. Onepanuu ¢ NEeJIbIMU YUCIaMU: LeJIOYUCICHHOE JAEICHHUE, OCTaTOK
ot aenenus. [IpoBepka 1eaMMOCTH OJJTHOTO LEJIOr0 YHCia Ha Ipyroe

Betenenus. CoctaBHbIE yCIOBHUSA (3aMKUCh JIOTHYECKUX BBIPAKECHHUM HA U3y4aeMOM
A3bIKE MpOTrpaMMHUpoBaHusi). HaxoxxaeHne MUHHMMyMa M MakCUMyMa U3 JIBYX,
TPpEX M UETBHIpEX uHcen. PemeHue KBagpaTHOTO YpaBHEHUS, HMEIOIIETO
BEILIECTBEHHBIE KOPHU

I[I/IaHOFOBaH OTJIaJIKa IIporpaMm: IomaroBo€ BbIIIOJIHCHHUC, ITPOCMOTP 3HAYEHH I
BCJIIMYHH, OTJIaJOYHBIN BBIBO/I, BBI60p TOYKH OCTaHOBa

4.16

Hukn ¢ ycnosuem. Anroput™m EBxinaa 1uist Haxoxk/1eHUss HauOOJIbLIEro 001ero
JeNUTeNs IByX HAaTypalbHBIX uncell. PasOueHne 3amucu HaTypajabHOTO YUCIIa B
MO3UIIMOHHOM CUCTEME C OCHOBaHMEM, MEHBIIINM UM paBHbIM 10, Ha OT/IENbHbIE

U psl

4.17

Huki c nepeMeHHO|. ANTOPUTMBI TPOBEPKH AETUMOCTH OHOTO IIEJIOT0 YKCiia Ha
JIpyroe, NpoBEpKH HATYpaJIbHOTO YKCIIa HA MPOCTOTY

4.18

OO0OpaboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIC) IEpPEMEHHBIEC.
[TocumBonbHast oOpaboTka cTpok. [logcuér 4acToThl MOSBIEHUS CHUMBOJA B
ctpoke. Berpoennsie hyHKIMM 1711 00pabOTKU CTPOK

8 KUIACC

Kon
1

IIpoBepsieMblii JJIEMEHT COACPKAHUS

TeopeTrnueckre 0CHOBbI HHPOPMATHKU




1.1

Heno3unmonHble U MO3UIIMOHHBIE CHCTEMBI cUHCIeHHs. AjdaBut. OCHOBaHUE.
Pa3pépuyras ¢opma 3anucu uuncna. [lepeBon B AECATHUHYIO CHCTEMY YHCET,
3aIIMCAaHHBIX B IPYTUX CUCTEMAX CUUCIICHUS

1.2

1.3

1.4

Pumckas cucrema cuuciieHus

JBoununas cucrema cuucienus. [lepeBox nensix uncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY CUuCIIeHUs. BocbMepuuHas cuctema cuncnenus. [lepeBon
Yrcel W3 BOCBMEPHYHOW CHUCTEMBI B JIBOMYHYIO M JIECSATHYHYIO CHUCTEMbI H
obparHo. IllecTHaanmarepuvHas cucTtemMa cyMcieHus. [lepeBoj uwucen w3
HISCTHAIIATEPUYHON CHCTEMBbl B JIBOMYHYIO, BOCBMEPUYHYIO H JICCATHYHYIO
CHCTEMBI U 00paTHO

ApudmeTnueckre onepaluy B ABOUYHONU CUCTEME CUHCIICHUS

1.5

Jlornueckue  BbICKaspiBaHUA.  JlorMueckue  3HAYEHHMs  BBICKA3BIBAaHUM.
DONeMEHTapHblE U COCTAaBHbIE BBbICKA3bIBaHUS. Jlornueckue omnepanuu: «u»
(KOHBIOHKIIUS, JIOTMYECKOE YMHOXKEHHUE), «WIN» (IU3BIOHKIMS, JIOTMYECKOE
CJIOJKEHHE), «He» (Jloruueckoe oTpuiianue). [Ipuoputer noruyeckux onepanui.
OnpeneneHue HMCTUHHOCTUM COCTAaBHOIO — BBICKAa3blBaHMsI IIPU  M3BECTHBIX
3HAYEHUAX UCTUHHOCTU BXOJAIIMX B HETO 3JIEMEHTAPHBIX BBICKa3bIBaHUI

1.6

Jlornueckue Belpaxkenus. IlpaBuna 3amMcu  JIOTMYECKUMX — BBIPAXKECHUM.
[Toctpoenue TabIMI HICTHHHOCTH JIOTUYECKUX BBIPAKCHUN

1.7

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEPpA

ANTOpUTMBI U IPOTPAMMUPOBAHHE

2.1

Crek. [loHsiTHe CTPYKTYpBI JaHHBIX «CTeK», npuHuun LIFO, ocHoBHBIE
orepaiuu: 106aBieHue, yaalieHue, IPOCMOTP BEPXHETO JIEMEHTA.

2.2

23

Ouepenp. [lonsTHE CTPYKTYpPBI AAHHBIX «ouepeasy, npuHuun FIFO, ocHoBHEIE
oIepanyu: MOCTaHOBKA B OYEPE/Ib, U3BICUECHUE U3 OUEPEIH.

[TpoBepka npaBUILHOCTH 3allMCH B CKOOKaX. AJTOPUTM IPOBEPKU KOPPEKTHOCTHU
PacCTaHOBKH CKOOOK OJTHOTO, IBYX WJIM TPEX TUIIOB C UCIOJIb30BAHUEM CTEKA.

24

OnnocsizHbIe crUcKU. CTPYKTYpa OJHOCBSI3HOTO CIUCKA, OPTaHU3aIus y3JI0B,
orepanuu 00Xo/a, BCTAaBKH U yAaJCHHs SJIEMEHTOB.

2.5

2.6

I[BYCBH?»HBIC CITMCKH. CprKTypa ABYCBA3HOI'O CITMCKA, OTJIIMYUA OT
OIHOCBA3HOTO, OIICPAlIMH JABYHAIIPABJICHHOTO 06x0na, BCTABKU U yIAJICHUA.

JlobGaBiieHne 1 yaajieHne 3JIEMEHTOB B criucke. Peannzarus onepanuii BCTAaBKHA U
yAQJICHUsI TI0 3HAYCHUIO U TI0 WHJIEKCY.

2.7

[Touck 1 06paboTKa FTEMEHTOB CIHCKa. AJTOPUTMBI IOMCKAa MAaKCUMaJIbHOTO
3JIEMEHTA, IOMCKa JIEMEHTa U ero HAEKca; MpUMeHeHne map u reduce.




Hcnionp30BaHME CIIMCKA B KAYECTBE CTEKA M 0Yepeid. AanTaius OJHOCBI3HOTO

2.8 | cnucKa s peajii3aluy CTeKa U Ouepei.

[IpoBepka OTCYTCTBUSI LIMKIIOB B OJTHOCBSI3HOM cniucke. AnroputMm dnoiaa s
2.9 | ompeneneHus HaIM4Ws LKA 3a JuHEetHOe Bpems O(n).

bunapnsie nepeBbs. OnpeneneHue, TEPMUHOJIOTHS: KOPEHb, Y3€J1, JTUCT,
2.10  moamnepeBo, BBICOTA, TTyOMHA; CBOMCTBA OMHAPHBIX JIEPEBHEB.

YnakoBka OMHapHOTO JiepeBa B MaccuB. [IpencraBieHue moiHoro OMHapHOTro
2.11 | nepesa B BuJE MaccuBa: UHJIEKCAIUS TIOTOMKOB U POAUTEIIS.

JloGaBienue u yajaeHue 31€MEHTOB B OMHAPHOM JiepeBe. AITOPUTMBI BCTaBKHU U
2.12 | ynmaneHus y3J0B C COXPaHEHHEM CTPYKTYPHI JepeBa.

O06xo0x nepeBa B LIMPUHY U B INIyOUHY. PeKypcHUBHBIE U UTEPATUBHBIE pean3aliu
2.13 | o0xoJa ¢ UCNOJIb30BAaHUEM CTEKA U OUEPE/IH.

[Tpumenenue onepanuii map u reduce k snemeHTam nepena. [IpeoOpasoBanue
2.14 | 3HauyeHuil y3J10B, arperupoOBaHUE JAHHBIX 110 JIEPEBY.

[Toacuér konuyecTBa y3/10B U JIUCTHEB B jiepeBe. OnpeesneHre BbICOThI 1epeBa.
2.15 | BpruncieHue KOJUYECTBA BEPIIMH HA 3aJJaHHOM YPOBHE N.

BriBon Bcex BepimH aepea. CopTHPOBKa MacCHBa C MTOMOIIBI0 OMHAPHOTO
2.16 | nepeBa moucka.

I'padsl. Pasnuunbie criocoObl MpeaCTaBICHHS: MAaTPULIA CMEKHOCTH, CITUCKU
2.17 | cME&XHOCTH, MaTpHIla UHIUJECHTHOCTH.

O6xon rpada B mupuny U B ryouny. Peanuszauus anroputmos BES u DFS ¢
2.18 | ucmosib30BaHUEM PEKYpPCHH, CTEKA U OUYEPE]IU.

ITouck Bcex BepUIMH, TOCTHKUMBIX U3 3a7aHHON. [IpuMeHenne anroputma

MOMCKA B IIMPHUHY WIN B TITyOUHY JUJISl ONIPEIeIeHHUSI MHOXKECTBA JJOCTUKUMBIX
2.19 | BepmwuH B rpade.

Pa3z6uenue rpada Ha CBA3HBbIC KOMITIOHEHTHI. AJITOPUTMBI BbIJIC/ICHHUS] KOMIOHEHT
2.20  cBA3HOCTH B HEOPHEHTHUPOBAHHOM Ipade.

DOlinepoB MyTh. Y CIOBHUS CYIIECTBOBAHMUS diljiepoBa IMyTH U IIMKJIA B rpade;
2.21 | aJropuTM €ro noCTPOCHHUs.

Anroputm JleiikcTpsl. [Touck kpaTyaiiiix myTel oT 0JIHOM BEpUIMHBI A0 BCEX
2.22 | ocTanbHBIX B rpade ¢ HeOTpULIATEIbHBIMU BecaMu pEdep.




2.23

2.24

2.25

Aunroputw™ IIpuma. ITocTpoeHre MUHMMaTBHOTO OCTOBHOIO JIEPEBa B3BEIICHHOTO
HEOPUEHTHPOBAHHOTO rpada.

AJ'IFOpI/ITM KpaCKaJ'Ia. HOCTpOCHI/Ie MUHHUMAJIbHOI'O OCTOBHOT'O JICpEBaA C
HCIIOJIb30BAHUECM CUCTEMbI HCIICPCCCKAOINXCA MHOXKCCTB.

Anroputm A* Ha ceTke. DBPUCTHUECKUN TTOUCK ITyTH HA TBYMEPHOU CETKE C
UCIIOJIb30BaHUEM IBPUCTUICCKON (DYHKIIHU.

2.26

227

2.28

Urenue ¢aiina kak Habopa 6aiiToB. HU3KOypOBHEBbIE OMEpalliy YTEHUS U 3aMTUCU
JBOMYHBIX JAHHbBIX.

PaszOuenue Qaiina Ha HECKOJIBKO YacTell OJJUHAKOBOTO pazMepa. AJIropuTM
CerMeHTanuu Qaiiyia ¢ COXpaHEeHHEM IIeTTOCTHOCTH JTaHHBIX.

Urenue npocthix popmaTos. [lapcuHr cTpykTyprupoBaHHbIX JaHHBIX: CSV,
JSON, XML, tekcTtoBble popMaThl C pa3aeauTeIIMU.

2.29

2.30

['enepanus daitnos npocteix popmaros. Co3nanue daiinos B popmarax CSV,
JSON, TXT c 3a1aHHON CTPYKTYpOH JAHHBIX.

Bremnss COPTHUPOBKA. AHFOpI/ITMBI COPTHUPOBKH JaHHBIX, HC IIOMCIIAIOIIHUXCA B
ONCPaTUBHYIO TaMsATh, C UCIIOJIb30BAHUCM BPEMCHHBIX q)aﬁHOB n CIINSAHUA.

9 KUIIACC

Kon
1

HpOBEpﬂEMbIﬁ IJIEMEHT COACPKAHUSA

[{udposas rpaMOTHOCTH

1.1

I'mo6anbHast cets Uurepuer. [P-aapeca yzmoB. CereBoe XpaHEHWE TaHHBIX.
MeTO)II)I WHIUBUAYAJIBHOI'0 U KOJIJICKTUBHOI'O pasMCUICHUA HOBOU I/IH(l)OpMaIII/II/I
B HutepHere. bonpiime naHHbIe (MHTEPHET-JaHHBIC, B YACTHOCTH JIaHHBIC
COLIMAJIbHBIX ceTel)

1.2

[Tonsstue 006 wuHOpManMOHHOW O€30macHOCTH. YTPOo3bl HHGOPMAIIMOHHON
0e30macHOCTH Mpu padboTe B TII0OATBHON CETH M METOJbI MMPOTUBOACHCTBUS HM.
[IpaBuna Ge3omacHOi ayTeHTH(UKAIMK. 3aIUTa JAYHON MH(GOpMAIUU B CETH
WntepHer. be3zomacHele  cTpaTeruud  TOBeAeHHs B ceTH  VIHTepHerT.
[IpenynpexxaeHue BOBJICUECHUST B JIECTPYKTHBHbIE M KPHUMHHAIbHBIE (OPMBI
CEeTeBOM aKTUBHOCTH (KHMOEpOYIUIMHT, (GUILUHT U IpyTrue GopMbl)

1.3

Buner pesrensHoctn B MHTepHete. MHTEepHET-cepBUCH: KOMMYHHMKAIIMOHHBIE
CepBUCHI (MOYTOBasA CIy>k0a, BUIEO-KOH(PEPEHI-CBSA3b U JIPYTHe), CIPaBOYHBIE




CIIy’)KOBl  (KapTbl, pacmuCcaHusi W Jpyrue), IOHCKOBBIE CIIyKOBI, CIIy>KOBbI
OOHOBJICHHS TPOTpPaMMHOr0 obecmeueHuss © JApyrue ciayxObl. CepBUCHI
roCyJapCTBeHHbIX yciuyr. Obnaunblie XpaHwinia JaaHbX. CpeacTBa COBMECTHOM
pa3paboTKu TOKyMeHTOB (oHJaiH-oduckl). [I[porpaMMHoe obecrieueHne Kak BeO-
CEpPBUC: OHJIATHOBBIC TEKCTOBBIC M TPAaPUUECKUE PEIAKTOPHI, CPEIbl pa3pabOTKH
porpamMm

2.1

2.2

Teopernueckue 0OCHOBBI HH()OPMATHKH

Mogens. 3anauu, pemaemble € MOMOLIbIO MojenupoBaHus. Knaccudukanuu
Mojened. MarepuanbHble  (HaTypHble) M HMH(OPMAIMOHHBIE  MOJEIH.
HenpepsiBable u nuckperHsle monenu. Mmurannonueie moxenu. Wrpossie
mozenu. OLeHKa COOTBETCTBUSL MOJEIH MOJIEIHPYEMOMY OOBEKTY M LEISIM
MOZCIIMPOBAHUS

TabmuuHbIE MOACIIH. Ta6nnua KaK IIpeaAcCTaBJICHUC OTHOIICHUA
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basbl nannbix. OTOOp B TaOIUIIE CTPOK, YAOBICTBOPSIOMIMX 3aIaHHOMY YCIIOBHUIO
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I'pad. Bepumna, pedpo, myTs. OpHeHTUPOBaHHbIE 1 HEOPUEHTUPOBAHHbIE TpadBbl.
JlnuHa (Bec) pebpa. BecoBas matpuna rpada. [lnuHa myTH MexXIy BepIIMHAMH
rpada. Ilouck ontumansHoro myTH B rpade. HauanpHast BepmmHa (MCTOYHHK) U
KOHEYHasl BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM Tpade. Bpluncienue koamuecTBa
MyTeil B HAIIPABICHHOM allMKIMYECKOM Tpade

2.5

2.6

2.7

Hepeso. Kopens, BepunHa (y3en), 1uct, pedpo (ayra) aepesa. Boicota nepesa.
[Monnepeso. Ilpumepsl wucmonb30BaHus AepeBbeB. Ilepebop BapwaHTOB C
MIOMOIIIBIO JIepeBa

[TonsiTue MaremaTuyeckol Mojenu. 3ajgadd, periaeMble € MOMOIIBIO
MaTeMaTHYEeCKOTO (KOMIIBIOTEPHOTO) MOJEIUPOBAHUS. OTnnune
MaTeMaTHYeCKON MOJIETTH OT HATYPHON MOJIETTH ¥ OT CIIOBECHOTO (JTUTEPATypPHOTO)
oInMcaHus o0beKTa

OTalbl KOMIIBIOTCPHOI'O MOJCIIMPOBAHUS: ITOCTAHOBKA 3aJa4u, ITOCTPOCHUC
MaTeMaTH4eCKOMH MOZCIIH, ITpOrpaMMHas peajin3anus, TCCTUPOBAHUEC, ITIPOBCACHUC
KOMIIBIOTCPHOI'O OKCIICPUMCHTA, aHAJIN3 €TI0 pE3yJIbTATOB, YTOUYHCHHUEC MOICIIN

NHupopmaninoHHbIE TEXHOJIOTUN

3.1

[Tonatue 00 >nMeKTPOHHBIX Tabiaumax. TUIBl JAHHBIX B SYEHKax 3JIEKTPOHHOM
Tabnuupl. PenaktupoBanue u ¢popmatupoBanue Tadbnui. BerpoeHHble (yHKIMU
JUIs TIOMCKAa MakKCHUMyMa, MMHMMYyMa, CYMMbl M CpPEAHEr0 apu(pMETHYECKOroO.
CopTupoBKa JaHHBIX B BbIJIEICHHOM juana3zoHe. lloctpoeHue nuarpamm
(ructorpamMma, Kpyrosas JaMarpaMma, TouedHas Auarpamma). BwiGop Ttuma
JarpaMMbl

3.2
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[IpeobpazoBanne dopmyn npu kornupoBaHuu. OTHOCHUTENbHAs, aOCOIIOTHAS U
CMEIIaHHas aJipecarus
YCoBHBIE BBHIYHUCICHUS B AJEKTPOHHBIX Tabiumax. CyMMHUpPOBaHHE W TOICUET

3Ha‘ieHHﬁ, OTBCUAOIIUX 3aJIaHHOMY YCJIIOBUIO. O6pa60TKa OOJIBIINX Ha60pOB
JaHHBIX. UHCIEHHOE MOZACIINPOBAHUC B IJICKTPOHHBIX Ta6J'II/II_[aX




3.4

Pone MHQOPMAITMOHHBIX TEXHOJIOTUH B Pa3BUTHM SKOHOMHKH MHUpPA, CTPaHBI,
peruoHa. OTKpeIThIe OOpa3oBarenbHbIE pecypchl. IIpodeccun, cBsa3aHHBIE C
uHboOpMATUKOH ¥  HMH()OPMAIIMOHHBIMH  TEXHOJOTHSMHU:  BeO-Iu3aiiHep,
OPOTPaMMHCT,  pa3pabOTYMK  MOOHMJIBHBIX  NPHJIOXKEHUH, TECTHPOBIIUK,
apXUTEKTOP TMPOrPaMMHOTO OOECTIeYeHUs], CIEHHAINCT [0 aHaIU3y IaHHBIX,
CHCTEMHBIN aIMHUHUCTPATOP

4.1

ANropuTMBI U IPOrPaMMHUPOBAHUE

Pazpabotka BeG-cTpanui. S3pik HTML: cTpyKTypa JOKyMeHTa, TIOTHYECcKast
pa3MeTKa — 3aroJoBKH, a03allbl, pa3/ieibl.

4.2

4.3

4.4

BcerpauBanue My bTUMEIUHHBIX U CTPYKTYPHBIX 3JIEMEHTOB: U300paXKEHUH,
MapKUPOBAHHBIX U HYMEPOBAHHBIX CUCKOB, TUIIEPCCHUIOK.

Coznanue KOMILIEKCHBIX HHPOPMAIIMOHHBIX 0OBEKTOB B BUJIE BEO-CTPAHUIL:
00BEIMHEHNE TEKCTa, MYJIbTUMEIA ¥ HABUTAIMH B SUHYIO CTPYKTYPY.

OcHoBbl CSS: cenekTophl, CBONCTBA, KACKAIHOCTh, HacIeA0BaHue, OJI0uHas
MO/JIEJTb, IIO3UIIMOHUPOBAHHUE YJICMECHTOB.

4.5

4.6

4.7

OcHoBbl JavaScript: CHHTaKCHUC, IEPEMEHHbIE, TUTIbI TaHHBIX, YIIPABJISIOIINE
KOHCTpPYKLIUHU, pabota ¢ DOM, 06paboTka coOBITHIA.

3aronoBku HTTP-3anpocoB 1 OTBETOB: CTPYKTypa, Ha3HAUCHHUE,
pacnpoctpanénnsie 3aroioku (Content-Type, User-Agent, Cookie,
Authorization).

[Mapcuur HTML-cTpanull ¢ ucnonb3oBaHueM OMOINOTEK: U3BICUEHUE
CTpYKTypupoBaHHBIX AaHHBIX U3 HTML-nokymeHTOB.

4.8

4.9

4.10

Hcnons30BaHKe TaHHBIX, ITOJIYYEHHBIX B PE3yIbTaTe MAPCUHIA, IS
¢dbopmupoBanus u otnpasku nocienyroumx HTTP-3anpocos.

Cepuanuzanus u necepuanu3anus 1aHHbix B popmare JSON ¢ ucnosb3oBaHueM
CTaHJIaPTHBIX OMOJIMOTEK SI3bIKA IPOTPAMMHUPOBAHUSI.

Otnpaska HTTP-3anpocoB k JSON API: nonydyenue, 00paboTka 1 UCIIOJIb30BAHNE
CTPYKTYPHUPOBAHHBIX JAHHBIX U3 BHCIIHHUX UCTOYHUKOB.

4.11

4.12

Peanuzanus HTTP-cepBepa ¢ ncnoiab3oBaHUEM CTaHAAPTHON OMOIMOTEKH UITH
CTOPOHHHX (PpEHMBOPKOB.

O6paborka HTTP-3anmpocoB: MapuipyTH3anus, CiuThIBAaHUE [TapaMETPOB,
dhopmupoBanne koppekTHbix HTTP-oTBeTOB.




Coznanue nomHO()YHKIIMOHATEHOTO CaliTa C COOCTBEHHBIM CEPBEPOM:

4.13  mpoeKTUpOBaHME, peau3alrs KIMEHTCKON U CEPBEPHON YacTel, pa3BEPTHIBAHUE.
CxonactBa u paznuuud npotokoiaoB TCP u UDP: HanéxHOCTh, TOPSIAOK JOCTaBKH,
4.14  HakjaxHBIC PACXOMbI, 00JACTH MPUMEHEHUS.
Peanuzarus npocroro TCP-cepBepa u KIIMEHTa HA COKETaX: OpraHu3alus
4.15 | IBYCTOPOHHETO TEKCTOBOTO OOMEHA (YaT MEKIY JBYMsI KOMITBIOTEPaMH ).
Peanuzanus UDP-cepBepa u kiiMeHTa Ha COKETaxX: OTIpaBKa U MOJIyYeHUE
4.16 nerTarpaMM 0e3 yCTaHOBJICHHUS COSIMHEHUSI.
[IpoekTupoBaHue apXUTEKTypbl 1 COOCTBEHHOT'O IPOTOKOJIA CETEBOTO
B3aUMOJICHCTBUS: CTPYKTypa COOOIIECHUH, YIIPABIICHUE COCTOSIHUEM,
4.17 | cuHXpOHM3ALMS.
Banmupanmst TaHHBIX, OCTYIAIONIUX OT KJIIMEHTA: TIPOBEpKa opmara, Juarma3ona,
4.18 | Tuna, 3aIKTa OT HEKOPPEKTHBIX WIIM BPEIOHOCHBIX BXOHBIX JaHHBIX.

MPOBEPSIEMBIE HA OI'D 11O UH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30BAHUS

Kox

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3y/ibTaTaM

npoBepsieMoro  6a30BOro YpPOBHSI OCBOEHNSI OCHOBHOI 00pa3oBaTe/ibHOM
TpedOBaHMSA NMPOrpaMMbl OCHOBHOTO 0011ero oopasoBanusi Ha ocHoBe PI'OC

1 3HaTh (MOHUMATBh)

Brnanenue ocCHOBHBIMM MOHATUAMU: HHPOpMaIUs, Iepeaaya, XpaHeHHe
1.1 u 00paboTka MHPOPMALIUH, AITOPUTM, MOJEIb, TUPPOBON MPOIYKT U
UX UCIOJIb30BAHUE JUISl PELICHUs YUEOHBIX M MPaKTUYECKUX 3a7a4

12 BJ'IaI[eHI/Ie INOHATUAMMU: BBICKA3bIBAHHUEC, JIOTMYCCKasd  OIlcpanus,
' JIOTUYCCKOC BBIPAKCHUC

2 YMmetrs

YMmenue OIICpHUpOBATh CAMHULAMHU HU3MCPCHUA I/IH(l)OpMaLII/IOHHOFO

2.1 i
00bEMa M CKOPOCTH Tepeaauyl TaHHBIX

2.2

YMeHue 3anuceiBaTh M CpaBHUBaTh 1enble ynciaa oT 0 mo 1024 B
Pa3IMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUMCIICHUSI C OCHOBAaHUAMU 2, §,
16, BBITIONHATH apupMETHIECKHUE OTIEpAIlUU HAJl HUMU

2.3

YMeHue KoaupoBaTh U JIEKOJUPOBATH COOOUICHMSI MO 3aJaHHBIM
MpaBWwjiaM; T[OHUMAaHHE OCHOBHBIX IPUHIMIIOB  KOJUPOBAHUS
nH(OpMaLIUY PA3ITUYHON MIPUPOBI: TEKCTOBOM, rpaduueckoi, ayauo
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VYMeHue 3amucChiBaTh JIOTHUYECKHE BBIpAXXCHUSA C HMCIIOJIb30BAHHUEM
AU3BIOHKIIMHU, KOHBIOHKIMU W OTpULAHUA, ONPCACTIATH HCTHUHHOCTDH
JJOTHYCCKHX BBIpEDKGHPIfI, €CJIM HU3BCCTHBI 3HAYCHUA MHMCTHHHOCTH
BXOIAIIUX B HETO IEPEMCHHBIX, CTPOUTH Ta6J'II/II_[bI HUCTHHHOCTHU JIA
JJOIT'MYCCKUX BBIpa)KeHPIfI; 3aIlIMCbIBATL JIOTUYCCKUC BbIPAXKCHHUA Ha
HU3Yy4aCeMOM A3BIKC IIPOrpaMMHPOBAHUS

2.5

YMeHHe COCTaBJsiTh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QJITOPUTMBI Il YNOPABICHUS  HCTHOJHUTEISIMU
(YUepenamka, YepT&KHUK u Jpyrue); co3daBaTh MU OTJIAKHUBATh
MporpaMMbl Ha OJTHOM M3 SI3BIKOB TporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlkonpHBIE AJTOPUTMHYECKUN  SI3BIK),
peanu3yIoNre HECI0KHBIC aITOPUTMBI 00PaOOTKH YHCIIOBBIX JIAHHBIX
C UCTIOJIB30BAHKMEM LIUKJIOB M BETBJICHH; yMEHUE pa30UBaTh 3a7a4u Ha
MO/A3aqa4M, HWCIOJIb30BAaTh KOHCTAHTHI, TIEPEMEHHBIE U BBIPAKCHUS
pa3IMYHBIX  TUIOB  (YUCIIOBBIX,  JIOTUYECKHX, CHUMBOJIbHBIX);
AQHAIM3UPOBATh TPEAJIOKEHHBIA ~ aJITOPUTM, ONPEACNATh, KaKue
pe3yabTaThl BO3MOXXHBI TPU 33JaHHOM MHOXXECTBE HCXOJHBIX
3HAYCHUU

2.6

YMeHHne 3anucaTh Ha M3y4aeMOM  SI3bIKE IIPOrpaMMHUpPOBaHUS
QJITOPUTMBI IIPOBEPKHU JIEIMMOCTH OAHOIO LICJIOTO YHUCIIa Ha JPYyTroe,
MIPOBEPKU HATypaJIbHOTO 4YKCJAa Ha MPOCTOTY, BBIIEIECHUS LUQp U3
HaTypaJIbHOI'O0 YHCJIA, IIOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI
YHCJIOBOU MTOCIIE0BATEIbHOCTU

2.7

Brnanenue ymeHueM OpHUEHTHUPOBATHCS B MEPAPXUUECKOM CTPYKTYpE
(haiinoBoil cucteMbl, paboTath ¢ (PailIoBON CHCTEMO TIEPCOHATBLHOTO
KOMIThIOTEpAa C HCIOJb30BaHHEM Trpaduueckoro wuHrepdeiica, a
MMEHHO: CO3/aBaTh, KOMHPOBaTh, MEpeMeniaTh, MEPEUMEHOBBIBATD,
yAaJATh U apXUBHPOBATH (PAisIbl U KaTaJoru

2.8

Brnanenue ymeHHsIMU 1 HaBBIKaMH HCIIOJIb30BaHUS HH(POPMAITMOHHBIX
M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH JJIs TIOMCKAa, XpaHEHWUs,
00palboTKH M Mepeaavu 1 aHaau3a pa3InyHbIX BUA0B HHGOpMaLUU

2.9

2.10

YMeHue BbIOUpaTh CIOCOO MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTABJICHHOMN 3a/ayeil (Tabmuibl, CXeMbl, Tpaduku, TUarpamMmbi) ¢
WCIIONB30BAHUEM  COOTBETCTBYIOIMX  TPOTPAMMHBIX  CPEJCTB
00pabOTKH JaHHBIX

Ymenue ¢opmanuzoBaTb U CTPYKTYpUpOBaTh  HH(opMarmio,
UCMOJNb3ysd JJIEKTPOHHBIE TaOAMIBl a1 OOpabOTKM, aHaiu3a W
BU3YyaJIM3allMi YHUCJIOBBIX JaHHBIX, B TOM 4YHUCII€ C BBIJCICHUEM
nuarna3oHa TaONUIbl W YNOPsAOYMBaHHEM (COPTHPOBKOM) €ro
3JIEMEHTOB; YMEHHE NMPUMEHATh B 3JEKTPOHHBIX TaOIUIAX (POPMYJIBI
JUIS pacYETOB C UCIIOJIb30BAHUEM BCTPOCHHBIX (DYHKIINN, aOCOTIOTHOM,
OTHOCHUTEJIbHOM, CMEIIaHHON aJpecalliy; UCII0JIb30BaTh AIEKTPOHHbBIE




TAOJMMIBI IS YHUCJIICHHOTO MOJICIUPOBAHMS B TMPOCTHIX 33auaxiu3
pa3HBIX MPEIMETHBIX 00JIacTei

HEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA
OI'D 10O UH®OPMATHUKE

Kox

IIpoBepsieMblii 3JIeMeHT copepPKAHUA

Hudposas rpaMOTHOCTD

HH#HPar#H#1.1

®Daiinel v nanku (katanory). [[puHIHIBI mocTpoeHUs (PaitIOBBIX CHCTEM.
[onmHoe ums daiina (manku). IlyTs x ¢aitny (manke). Padora ¢ daitnamu
M KarajoraMd CpeJICTBAMH OIEPALMOHHON CHCTEMBI: CO3JIaHHE,
KOIMPOBAaHUE, TIEpeMEIeHNEe, IEPEUMEHOBAaHNE U yaajeHne (HaiioB u
nanok (karajoroB). Tumbr ¢aiinoB. CpoiicTBa (aiinoB. DailyioBBIN
meHemkep. [louck ¢aitnoB cpeacTBaMu onepanruoHHON CUCTEMBI

1.2

OO0beauHeHue KomibioTepoB B ceTb. Cerh MHTepHeT. Beb-cTpanuiia,
BeO-caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilomckorsie
cucrembl. Ilouck wHboOpMaMKM 1O KIIOYEBBIM CJIOBAM H  TI0
nzo0paxkennro. JlocroBepHocTh  MH(pOpPMAIUKM, TOIYYCHHOW U3
Wntepnera. [P-aapeca y3mnoB. CeTeBoe XpaHeHUE JaHHBIX

2.1

2.2
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TeopeTnueckre 0OCHOBbI HHPOPMATUKU

JIMCKpeTHOCTh  JaHHBIX. BO03MOXHOCTh ONHCaHHMS HEMPEPbIBHBIX
00BEKTOB U MPOLECCOB C MTOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasut. MomHocts andasuta. JIBOWYHBIN andaBuT.
KonnyectTBO ~ BCEBO3MOXKHBIX ~ €JIOB  (KOAOBBIX  KOMOMHAIUiT)
(dbuKcUpoBaHHOW JUMHBI B JBOMYHOM andasute. [IpeodpazoBanue
moboro andasura K JBOMYHOMY. KoJIMYECTBO pazIuYHBIX CIIOB
(buKCcHpOBaHHOM JJMHBI B al(aBUTe ONPEAEIEHHON MOIITHOCTH.
KoaupoBanue cuMBOJIOB OTHOTO aji(haBUTa C TOMOIIbIO KOJOBBIX CJIOB B
npyrom andasute, KopoBas Tabmula, aekoaupoBaHue. KoaumpoBanue
TekcToB. PaBHOMepHBIN Ko HepaBHomepHbIii koa. Koguposka ASCII.
Bocbmubuthbie komupoBku. Ilonstue o xomupoBkax UNICODE.
JlekoqupoBaHue COOOIIEHUI C HCHOJb30BAHUEM PABHOMEPHOIO U
HepaBHOMepHOTro koaa. MHdopmaninoHHblil 00BEM TEKCTa

NudopmaninoHHblii 00bEM MaHHBIX. BUT — MUHUManbHas €AMHUIIA
KoruecTBa MHGOPMAIIMU — JNBOMYHBIN pa3psn. EMUHUIBI U3MepeHus
nH(OPMAIIMOHHOTO 00BhEMA JaHHBIX. bUT, 0alT, KMI0OANWT, Merabair,
rurabaiit. CKopocTh nepenayul JaHHbIX. ENUHUIBI CKOPOCTH Tepeaadn
JTaHHBIX

KoaupoBanue uBera. LiBeroBeie mozenu. Mogens RGB. I'myGuna
koaupoBanus. [lanurpa.




PactpoBoe u BekTOpHOE TmpeacTaBieHUEe w300pakeHUd. [lukcenb.
Onenka uH(GOPMAIIMOHHOTO 00BEMa rpadUUYecKux JaHHBIX IS
pacTpoBOro U300pAKEHUS
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2.5

2.6

KomupoBanue 3Byka. PaspsgHocTs m yacrora 3anucu. Kommdectso
KaHAJIOB 3aIlMCH.

OneHka KOJIMYECTBEHHBIX [1aPaMETPOB, CBSI3aHHBIX C IIPEJICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (haillioB

Hemo3unuoHHple W TIO3UIIMOHHBIE CHUCTEMBI CYHCICHHS. AJjdaBHT.
OcHoBanue. Pazeépryras hopma 3anucu uncia. [lepeBos B 1eCATUUHYIO
CHCTEMY YHCEII, 3alIMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHHUS.

PumMckas cucrema cunuciaeHus

JBonuHas cucrema cuncienus. [lepeBos mensix yucen B npeaenax ot 0
1o 1024 B nBouuHylO cucTeMy cuucieHus. BoceMepuuHas cucrema
cuncnenus. [lepeBoa yucen u3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U
JIecATUYHYI0 cucteMbl u oOpatHo. IllecTHamuarepuunas cucrema
cuncienus. llepeBox uMcen W3 WISCTHAALATEPUYHOM CHUCTEMBI B
JTBOMYHYIO, BOCBMEPUYHYIO W JCCATHYHYIO CHCTEMBI H OOpaTHO.
Apudmerrueckue onepanuu B IBOUYHON CUCTEME CUUCICHUS

2.7

2.8

Jlornueckue BBICKa3bIBaHUA. Jlornueckne 3HAYEHUsS BBICKA3LIBAHHUU.
DJIeMEHTapHbIE U COCTaBHbIE BBICKa3bIBaHUs. JlOrMUeckue orneparuu:
«» (KOHBIOHKIHUS, JIOTUYECKOE YMHOXKEHHE), «WIn» (AU3BIOHKIHUA,
JIOTUYECKOE CIIOKEHUE), «He» (joruueckoe ortpuuanue). ITpuopurer
jJoruyueckux omnepanuid. OmnpenereHUe HUCTUHHOCTH — COCTABHOTO
BBICKA3bIBaHHUSI, €CJIM U3BECTHBI 3HAYEHNS UICTUHHOCTH BXOIAIIUX B HETO
AJIEeMEHTapHbIX BbICKa3biBaHUM. Jlormueckue BbipakeHus. [IpaBuia
3aMucH JIOTUYECKUX BbIpakeHuid. [locTpoeHue TabmUIl MCTUHHOCTU
JIOTUYECKHUX BBIPAXKEHUI

Jlornueckue »3iaeMeEHTBI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMHU
KOMITbIOTEpa

2.9

2.10

2.11

HenpepbiBHBIE W JIUCKpEeTHBIE MOAETH. MMHUTaIlMOHHBIE MOMIEIH.
Urposele mozmemn. OueHKa aJeKBaTHOCTH MOJIENH MOJEIHUPYEMOMY
00BEKTY U LEISIM MOJEINPOBAHUS

Tabnuunpie Mofenu. Tabnuia Kak MpefcTaBlIeHUE OTHOIICHHUA. basbl
naHHbIX. OTOOp B TaOnHIE CTPOK, YAOBIETBOPSIONIUX 3aJaHHOMY
YCIIOBUIO

I'pad. Bepmna, pedpo, IyTb. OpueHTHPOBaHHBIE u
HeopHeHTUpoBaHHble rpadel. nuHa (Bec) pebpa. Becomas marpuima
rpada. JnuHa mytH Mexay BepuiMHaMu rpada. IIouck onTuManbHOTO
nytu B rpade. HauanbHasi BepiimHa (MCTOYHMK) M KOHEYHAs BepILMHA
(cTok) B opueHTHpOBaHHOM rpade. Berancienue konumdecTBa MmyTed B
HaIpaBJICHHOM aIMKINIECKOM Trpade




2.12

Hepeso. Kopens, Bepmmna (y3en), 1uct, pedpo (myra) nepesa. Beicora
nepeBa. I[lomgnmepeBo. Ilpumepsl ucnonb3oBaHus JepeBbeB. [lepedop
BapHaHTOB C [IOMOIIIBIO JIepeBa

3.1

3.2

AJNTOPUTMBI U IPOTPAMMUPOBAHKE

CgoiictBa anroputma. CriocoObI 3aMMCH aaropuT™Ma (CIOBECHBIH, B BUJIE
0JIOK-CXEMBI, POTPaMMa).

CocraBieHHE aITOPUTMOB U TPOTPAMM C HCIOJIH30BAHUEM BETBIICHHIA,
IUKIOB ¥  BCIOMOTATENIbHBIX  aJrOPUTMOB  JIIS  YIPaBJICHUS
ucnionautenieM  (Pob6or, UYepenmamka, YepTéxHUK U  Apyrue).
BrImosnHeHne anropuTMOB BPYUYHYIO M Ha KOMITBIOTEPE

S3p1k iporpammupoBanus (Python, C++, Ilackans, Java, C#, lIkonbHbII
ANTOpUTMUYECKHNA SI3BIK).

Cucrema nporpaMMUpPOBAHUS: PEAAKTOP TEKCTA IPOrpamMM, TPAHCIATOP,
OTJIaTUHK.

[lepemennast: Ttun, wums, 3HavyeHue. llenmbie, BelIeCTBEHHBIE U
CHUMBOJIbHBIE TIEPEMEHHBIEC.

Omneparop nmpucBanBaHus. ApUPMETHICSCKUE BBIPAKEHUS U MOPSIOK HX
BbIYHCIIeHus. Onepanuu ¢ 1eJIbIMA YUCIIaMU: TIEJIOYUCIICHHOE JeJICHUE,
octarok oT JeneHusa. BerBnenus. CocTaBHble YClIOBUSA (3alUCh
JIOTUYECKUX BBIPAKEHUI HAa HM3y4aeMOM SI3BbIKE MPOTPAMMHPOBAHHS).
Haxoxaenne MuHuMyma

1 MakCUMyMa M3 ABYX, TPEX M YETBIPEX uncen. PemeHue KkBaapaTHOTO
ypaBHEHHUs, HMEIOIIEr0 BeIIeCTBeHHbIE KOpHU. LMk ¢ ycimoBuem.
Anroput™m EBKIMIa 171 HAXOXKIEHUS HAMOOJBIIETO OOIIETO ETUTENs
JIBYX HATypaJbHBIX uucelsl. Pa3OueHue 3amucu HaTypajdbHOTO 4YHCIa B
MO3UIIMOHHON CHCTEME C OCHOBaHMEM, MEHBIINM WX paBHBIM 10, Ha
ornenbHble Uppel. LlUKa ¢ mepeMeHHON. AJTOPUTMBI MPOBEPKU
JETMMOCTH OJJTHOTO LIEJIOr0 YMciia Ha APYroe, MPOBEPKU HATYPAIbHOTO
YKCIIa HA IPOCTOTY

3.3

OOpaboTka CHMBOJNBHBIX  JaHHBIX. CHUMBOJBHBIE  (CTPOKOBBIE)
nepemenHnbie. [locuMmBonibHast oOpaboTka cTpok. Iloacuér wacToTh
HOSBJICHUsI CUMBOJIa B CTpoKe. BcTpoeHHble GpyHKIUM At 00paboTKH
CTPOK

3.4

Omnpenenenne BO3MOKHBIX pe3yIbTaTOB pabOThI AJITOPUTMA ITPHU JaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, OIpPEAEIECHUE BO3MOXKHBIX BXOJHBIX
JAHHBIX, IPUBOJAIIUX K JAHHOMY pe3yJbTaTy

3.5

Tabnuuynsle  BenmuuuHbl ~ (MaccuBbl).  OJHOMEpPHBIE  MAaCCHUBBI
CocraBieHue 1 0TJIaKa MPorpaMm, peaTu3yroIuX TUIIOBbIE AITOPUTMBI
00pabOTKH OJHOMEPHBIX YHCIIOBBIX MACCHBOB, Ha OJIHOM W3 SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, lllxonpHbIiH
AnroputMuyeckuit  SI3bIK):  3alOJHEHHWE  YUCIOBOTO  MaccuBa
CJIy4aifHBIMHU YHMCIIaMH, B COOTBETCTBUU C (OPMYJION MM MyTEM BBOJAA




3.6

YHCeNl, HAXOXJICHHE CYMMBI JJIEMEHTOB MAacCHBA, JIMHEWHBIN MOWCK
3aJaHHOTO 3HAYEHHWs B MAacCHBE, NOJCYET SJEMEHTOB MAacCCHBa,
YJIOBJIETBOPSIONINX 33IaHHOMY YCJIOBHIO, HAaX0XJICHHE MUHUMAIBHOTO
(MakcuMabHOTO) 371eMeHTa MaccuBa. CopTupoBka MaccuBa. O6paboTka
NOTOKA JAHHBIX: BBIYHMCICHUE KOJIHMYECTBA, CYMMBI, CpPEIHETrO
apu(METHYECKOTr0, MHHAMAQJIBHOTO W MaKCHUMAJIBHOTO 3HAYCHUS
AJIEMEHTOB  TIOCJICJIOBATEIILHOCTH,  YJIOBJICTBOPSIONIMX  3aJJaHHOMY
YCIIOBHIO

VYmopasnenue. Curnan. OOpatHas cBsi3b. [logydeHue CHUTHAJIOB OT
u(pPOBBIX TaTYMKOB (HAIIPUMEp, KacaHUs, paCCTOSIHUS, CBETa, 3BYKa).
[Ipumepsl UCHOIB30BaHUSl TMPUHIMIA OOpPaTHOM CBSI3U B CHUCTEMax
yIpaBlIeHUs TEXHUUYECKUMHU YCTPOHCTBAMU C TIOMOIIBIO JATYUKOB, B TOM
YHCIIe B POOOTOTEXHUKE

HudopmalinoHHbIE TEXHOIOTUN

4.1

TekcToBbIEC TOKYMEHTHI 1 UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIa, ad3arit,
CTpOKa, CJIOBO, CUMBOJI).

TekcToBBI TIpOIIECCOp — WMHCTPYMEHT CO3aHUs, PEIaKTUPOBAHUS H
dbopmarupoBanusi TekcToB. [IpaBuna Habopa tekcra. PemaktupoBanue
tekcra. CpoiictBa cumBosioB. lpudt. Tunel mpudros (pyodieHsie, ¢
3acedyKaMu, MOHOIIUPUHHBIE). [TomyKUpHOE U KypCUBHOE HauepTaHHE.
CpoiicTBa a0zaleB: TpaHUIlBl, a03alHBIM  OTCTYN, WHTEpBA,
BbIpaBHUBaHue. [lapameTpsl ctpanuiel. CTuieBoe (opMaTupoBaHHUE.
CrpykrypupoBanue HHGOPMAIMA C TOMOUIBIO CIIMCKOB W TaOJHIIL.
MHoroypoBHeBble  cnucku. JloOaBieHune TaOMMIl B TEKCTOBHIE
JNOKyMEHTHI. BcraBka w300paXeHWH B TEKCTOBBIE JOKYMEHTHI.
OO6Ttexanune U300pakeHui TEKCTOM. BKIToueHne B TEKCTOBBIM JOKYMEHT
auarpammM, (opmyii, HyMepaluu CTpaHUI], KOJOHTUTYJIOB, CCBUIOK H
JPYTUX 3JIEMEHTOB

4.2
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4.4

PactpoBeie pucynku. HWcnons3oBanwe rpaduyecKux MTPUMUTHBOB.
Onepanuu  pellakTUPOBaHUSI TPaPUUECKUX OOBEKTOB, B TOM YHCIIE
nudpoBeix Qororpaduii: uU3MEHEHHE pa3zmepa, 00pe3ka, IMOBOPOT,
oTpakeHue, pabora ¢ obOnacTaMu (BBIACICHHUE, KOMMPOBaHHE, 3aTHBKa
[[BETOM), KOPPEKIUsl I[BETa, SPKOCTH W KOHTPACTHOCTU. BekTopHas
rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEICTBAMU
TEKCTOBOTO TpOLleccopa WM JPYrHX MmporpamMm  (TIPUIIOKEHUNN).
Jlo6aBiieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

[MoaroroBka MynbTUMETUNHBIX mpe3eHTanuil. Crnaiin. [{oOaBneHue Ha
cmaii Tekcta W m3o0pakeHuid. PaboTa ¢ HECKONBKMMH ClaiiaMu.
JloGaBinenne Ha crnaiiji ayauOBU3yalbHBIX JaHHBIX. AHUMAIIHSL.
I'mnepcceslnku

Tumnbl maHHBIX B sSUYCHKax JJIEKTPOHHON Tabmuibl. PemaktupoBanue u
dbopmatupoBanue Tabmun. BcTpoeHHble (QYHKIMU AN [IOMCKA




MakCUMyMa, MHUHHUMyMa, CYMMbl U CpPEIHEro apu(pMETHYECKOro.
CopTupoBKa 1aHHBIX B BBIJEJIIEHHOM quana3oHe. Iloctpoenue nuarpamMmm
(rucTorpamMma, Kpyromas auarpamma, TodyeyHas Auarpamma). Beioop
tuna auarpammsel. IIpeoOpa3oBanue QopMyn npu KONMMPOBAHUM.

OTHOCI/ITGHBHaﬂ, a0COJIIOTHAS U CMEIIaHHas ajijpecanus

4.5

YciioBHBIC BBIYHMCICHUS B DJICKTPOHHBIX Tabaumax. CyMMHpOBaHUE U
noacYET 3HAYCHUU, OTBEUAIONIMX 3aJaHHOMY ycioBuio. OOpaboTka
00JbIITNX HAOOPOB NaHHBIX. UMCIICHHOE MOCITUPOBAHHE B DJICKTPOHHBIX
TadaIuIax

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

[TopsinkoBbIit
HOMEp Ha3BaHUE aBTOP KJ1acc U3/1aTEIbCTBO
yueOHUKa
HNudopmaruka:
7-1 knacce: JLLJI. Bocoga, AKIIMOHEpHOE
2124291 yrnyonensusiii | A.1O. 7 00111eCTBO
YPOBEHB: Bbocosa, H.A. «3naTenscTBO
y4eOHHK B 2 AKBUWISIHOB «IIpocBemienue»
JacTX.
Nudopmaruka:
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METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

Meroandeckoe mocodbwue https://uchitel.club/fgos/fgos-informatika

Meroaundeckue keichl https://content.edsoo.ru/case/subject/3/
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