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COJAEPKAHUE OBYYEHUA
7 KJIACC

Hud¢posas rpaMOTHOCTH

Komnbrorep — yHuBepcaibHOe YCTPOHCTBO 00pad0TKH JaHHBIX

Kommbrlorep — yHUBepcallbHOE BBIYHMCIUTENIBHOE YCTPOMCTBO, padoTarolee Mo mnporpamme. Turbl
KOMITBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOEHHBIE KOMIIBIOTEPHI, CYNIEPKOMIBbIOTEPLI. MOOMIbHbBIE
YCTpOICTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEPA U X HazHaueHue. [Ipoueccop. OnepaTuBHas U 10ATOBpEMEHHAs
namsTh. YCTpOWCTBAa BBOJA M BhIBoJA. CEHCOPHBINH BBOJ, JaTYMKH MOOWIBHBIX YCTPOWCTB, CpEACTBA
OMOMeTpHUECKON ayTeHTH(UKALIKH.

Hcrtopus pa3BUTHS KOMIIBIOTEPOB M TPOrpaMMHOro oOecrieueHus. I[lOKONEHHS KOMITBIOTEPOB.
CoBpeMeHHbIE TEHEHIIUN Pa3BUTHUSI KOMIIbIOTEPOB. CyNepKOMIIbIOTEPHI.

[TapanyienbHble BBIUUCICHUS.

[Tepconanbubiii kKomnbioTep. [Ipolieccop M ero xapakTepUCTUKH (TAaKTOBas YacTOTa, Pa3psAIHOCTD).
OneparuBHas namsTh. JlonroBpeMeHHas namsTh. Y CTpOHCTBa BBOJA U BbIBOAA. OOBEM XpaHUMBIX JaHHBIX
(omepaTuBHAsI MaMsITh KOMIIbIOTEPA, KECTKUI M TBEPAOTEIbHBINA TUCK, MMOCTOSHHAS MMaMATh cMapT(oHa) U
CKOpPOCTb JIOCTYHA JIJISl pa3JIMYHbIX BUJIOB HOCUTENIEH.

Texnuka 6€30mMacHOCTH U MTpaBUiIa pabOTHI HA KOMITBIOTEPE.

IIporpamMmsl u 1aHHbIE

[IporpamMmmHoe obOecnieuenne kommblorepa. [Ipuknaanoe nporpammuHoe obecrneueHue. CUCTEMHOE
nporpaMMHoe oOecrneuenue. CucTeMbl MporpamMMmupoBaHus. [IpaBoBas oxpaHa mHporpamMM U JIaHHBIX.
Bbecrinarnblie u ycnoBHO-0OecruiatHbie mporpaMmbl. CBOOOJHOE TPOrpaMMHOE 0OecTieueHHeE.

®aiinpl 1 nanku (katanord). [IpuHnume! nocrpoeHus haimoBbix cucreM. [TonmHoe nMs daitna (mankm).
ITyte k (aitny (nmanke). PaGorta ¢ ¢aitnamu u karajzoraMmu cpeicTBaMH ONEPALMOHHON CUCTEMBI: CO3JaHME,
KOIMPOBaHUE, NepeMelleHne, IepeMMeHoBaHNe U yaaneHue (aiiinoB u namnok (katanoros). Tumsl ¢aiiios.
CgoiictBa (haitsioB. XapakTepHble pa3Mephl (haliyioB pa3TuYHBIX TUIIOB (CTpaHUIIA TEKCTA, YJICKTPOHHAS KHHTA,
¢dotorpadus, 3auch NECHU, BUACOKIIUI, TOJIHOMETPAXHBIN (UiIbM). ApxuBalus JaHHbIX. Vcrionb3oBaHue
nporpamm-apxuBatopoB. daitnoBerit Mmenemxep. [louck daityioB cpeacTBaMu ONepaliMOHHON CUCTEMBI.

KomMmnbrotepHbie BUpYCHI U Apyrue BpeloHOCHBIE porpaMMbl. [IporpamMmsl 11 3allIUTEI OT BUPYCOB.

KomnbrorepHsie ceTn

O0wenunenne koMmnbloTepoB B ceTh. Cetb MHTepHeT. BebG-cTpanuna, Bed-caiit. CTpykTypa agpecos
BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. Ilouck wuHbopmManmMu 1O KIOYEBBIM CJIOBaM M IO
n3o0pakenuto. /loctoBepHocTh nHGOpMaNuy, nosyyeHHoi u3 MurepHera.

CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHHUKAIUH.

CereBoil aTuKeT, 0a30Bble HOpPMBI MH(OPMALMOHHOW 3THUKM W mpaBa mnpu pabore B HHTepHere.
Crpareruu 6e3omnacHoro noseienus B lurepHere.

TeopeTnueckne ocHOBbI HHGOPMATHKH

HNudpopmanus v uHpopManoOHHbIE IPOLECCHI

Wudopmanus — 01HO U3 OCHOBHBIX OHATHI COBPEMEHHOI HayKH.

Wudopmanus kak cBeACHUA, MpeIHa3HAUEHHBIE JIi BOCHPUATHS YEJIOBEKOM, M MH(POpPMALUs Kak
JaHHBIE, KOTOPbIE MOTYT ObITh 00pab0TaHbl AaBTOMAaTH3UPOBAHHOM CUCTEMOIA.

JIMCKpEeTHOCTh TaHHBIX. BO3MOXHOCTH OnucaHus HEMPEPBIBHBIX OOBEKTOB U MPOILIECCOB C MOMOUIBIO
JTUCKPETHBIX JTaHHBIX.

WNudopmanioHHbIe Mpo1ecchl — MPOIECChl, CBA3aHHbIE C XpaHEHUEM, TPeoOpa3oBaHueM U nepeaayeit
JTAHHBIX.
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IIpeacraBaenne nH(poOpMaALHU

CumBon. Andasur. MourHocts andasura. PazHooOpasue s3pIkoB M anhaBUTOB. EcTecTBeHHBIE U
(dopmanbHbIe A3bIKU. AJ(haBUT TEKCTOB Ha PYCCKOM si3bIKe. [IBondHbI andaBut. KomnuecTBo BCEBO3ZMOKHBIX
CIIOB (KO/JOBBIX KOMOHMHaIWi) (PUKCHPOBAHHOM JUIMHBI B ABOWYHOM ajdasure. [IpeoOpazoBanue m000ro
aspaBuTa K 1BOMYHOMY. KosIm4yecTBO pa3uyHbIX CIOB (PUKCUPOBAHHOW JUIMHBI B ajipaBUTE ONpeesIEHHON
MOIIHOCTH.

KoaupoBanue cMMBOJIOB OHOrO aidaBuTa ¢ MOMOLIBIO KOJOBBIX CJIOB B JPYrom ajaBuTe, KOIOBas
TabauIa, 1eKOAUPOBAHUE.

JiBonunslii koA. [IpencraBinenne JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBUTE.

NudopmannonHsiii 00bEM TaHHBIX. BUT — MHHMManbHAs €IWHUIA KOJMUYEeCTBa WH(POpMAIUU —
IBOWYHBIN pa3pan. Eaununel u3mepeHus uHPOpMANMOHHOTO 00BEMa MaHHBIX. bur, OalT, KuiIoOaiir,
MerabauT, ruraGamr.

CkopocTb nepenauu JaHHBIX. EQMHUIIBI CKOPOCTH IEpe1ayy JaHHBIX.

Konuposanue texcroB. PaBHomepHsbIi ko1, HepaBnomepnsiii koa. Koguposka ASCII. BocbmubutHbIe
konupoBku. [lonarue o komupoBkax UNICODE. JlekoaupoBaHHe COOOIICHHH C HMCIOJIb30BaHUEM
PaBHOMEPHOTO U HepaBHOMEpPHOTro Koaa. MTHpopMalmoHHbI 00BEM TEKCTA.

Hckaxenue nHopMaIim mpu nepeaaye.

OO0wiee mpeacraBiieHue O LU(POBOM IPENCTABICHUM ayIMOBU3YaJbHBIX U JAPYTUX HENPEPHIBHBIX
JAHHbIX.

Konuposanue nsera. [{setoBrie monenu. Monens RGB. ['mybuna koaupoBanus. [Tanutpa.

PacTtpoBoe u BekTOpHOE npecTaBieHue n3oopaxenuil. [lukcens. Onenka nHpOpMaMOHHOT0 00bEMa
rpadMuecKuX JaHHBIX AJIS1 pAaCTPOBOI0 H300PaXKEHHUS.

Konuposanue 3Byka. PaspsnHocTs 1 yactoTa 3anucu. KoianuecTBo kaHaJIOB 3aIIUCH.

OneHka KOJIMYECTBEHHBIX IIapaMETPOB, CBA3aHHBIX C IPEACTABICHUEM M XPAaHEHHEM 3BYKOBBIX
(aiios.

NHpopManMOHHBbIE TEXHOJIOTHH

TexcToBbIE JOKYMEHTBI

TexcToBblE TOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIIa, ab3all, CTPOKa, CII0BO, CHUMBOI).

TexkcToBBIN mpolieccOp — HMHCTPYMEHT CO3JaHMsI, PEJAKTUPOBAHHUS U (POpMATHUPOBAHUS TEKCTOB.
ITpaBuna Habopa Tekcra. PenaktupoBanue Tekcra. CoiictBa cuMBoioB. pudt. Tunsl mpudros (pydiensie,
C 3acedykamM, MoHouMpuHHBIE). [lodyxupHoe M KypcuBHOe HauepTaHue. CBoiicTBa a03aleB: TpaHUIBI,
a03alHbIi OTCTYN, MHTEpBa, BelpaBHUBaHUE. [TapameTpsl cTpanulisl. CTriieBoe opMaTUpOBaHUE.

CrpykTypupoBaHue HH(MOPMAIMM C MOMOIIBIO CIHCKOB M TaOnull. MHOrOypOBHEBbIE CITHCKH.
JloGaBieHue TabIuIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka n3o0pakeHuii B TeKCTOBbIE JOKyMeHThl. O0TekaHue n3o0pakeHuil TekctoM. Bxitouenue B
TEKCTOBBIM JTOKYMEHT Auarpamm, (opmyni, HyMmMepaluu CTpPaHUL, KOJOHTUTYJOB, CCBUIOK U APYTrUX
3JIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. [l'osnocoBoii BBOA TekcTa. OnTUdeckoe
pacrio3HaBaHue TekcTa. KommbroTepHslil nepeBoa. Vcnosib3zoBanue cepBucoB MHTepHeTa it 00pabOTKU
TEKCTa.

Komnbrorepnas rpadpuka

3HaKOMCTBO ¢ rpaduueckuMu peaaktopamu. PactpoBble pucyHku. Mcnonb3oBaHue rpaduueckux
MPUMHUTHBOB.

Onepanuu pegakTUpoBaHuUs rpaduueckux 00bEeKTOB, B TOM Yucie HUPPOBBIX (poTorpaduii: n3MeHeHue
pasmepa, obpe3ka, MoBOPOT, OTpakeHne, paboTa ¢ o0aacTsMu (BBIJCICHHIE, KOTTUPOBAHKE, 3ATMBKA IIBETOM),
KOPPEKILHMS LIBETA, IPKOCTU U KOHTPACTHOCTH.
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Bekropnas rpaduka. Co3gaHue BEKTOPHBIX DPHUCYHKOB BCTPOEHHBIMH CpPEIACTBAMH TEKCTOBOTO

MpoILIeccopa WK APYTUX mporpamm (MpuiiokeHuit). Jlo6aBneHne BEKTOPHBIX PUCYHKOB B IOKYMEHTHI.
MyabTHMeIUIHBIE NTPe3eHTALMU
[ToxroroBka MynbTUMEIUHHBIX Tpe3enTanuid. Cnaiin. loGaBnenue Ha crnaiii TeKcTa U U300paKSHHA.
PaboTa ¢ HECKOJIEKUMU ClIalJaMu.
JloGaBrieHne Ha ciaiig ayIMOBU3YyalbHbIX JaHHBIX. AHUMAINKS. [ HIIepCChUTKH.

8 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl cuucjieHust

Heno3umnmonHble 1 MO3UIIMOHHBIE cucTeMbl cuncieHus. Andasut. OcHoBanue. Paspépuyras gopma
3anucu yucia. [lepeBos B JECITUUHYIO CUCTEMY UMCEI, 3alIUCAHHBIX B APYTUX CUCTEMAaX CUUCIICHUS.

PumMckast cuctema cuucieHus.

JlBonuHas cuctema cuncieHus. [lepeBon nenbix uricen B npeaenax ot 0 n1o 1024 B 1BOMYHYIO CUCTEMY
cuncienus. BoceMepuunas cucrema cuncnenus. IlepeBos urcen u3 BOCbMEPUYHON CUCTEMBI B ABOUYHYIO U
JecsITUUHYI0 cucteMbl M oOpartHo. lllectHaamarepuuHas cuctema cuucieHus. IlepeBony uwucen wu3
[IECTHAIIATePUYHON CUCTEMBI B IBOMYHYIO, BOCBbMEPUYHYIO U AECITUYHYIO CUCTEMBI U 00OpaTHO.

Apudmernaeckue onepaniy B JBOUYHON CUCTEME CUUCIICHUSI.

DJieMeHThl MaTeMATH4YeCKOil TIOTHKH

Jlornueckue BbICKa3blBaHUsA. Jlornueckue 3HAUYE€HUs BBICKA3bIBAaHUU. DJIEMEHTapHbIE U COCTABHbBIE
BbICKa3bIBaHUs. Jlornueckue onepanuu: «u» (KOHbIOHKIIHS, IOTHYECKOE YMHOKEHUE), «HIIN» (IU3bIOHKIMS,
JIOTUYECKOE CIOXKEHHE), «He» (Jorudeckoe oTpuiianue). [Ipuoputet normdyeckux omnepanui. OnpeneneHue
UCTUHHOCTU COCTABHOTO BBICKA3bIBaHUS, €CJIM HM3BECTHHI 3HAUYECHHUS MCTUHHOCTU BXOJSIIUX B HETO
AIIEMEHTApHBIX BbICKa3bIBaHUU. Jlornueckue BhIpakeHus. [IpaBuia 3amucu JIOTUYECKUX BBIPAKEHUH.
[TocTpoeHue TabaMIl HCTUHHOCTH JIOTHYECKUX BBIPAKEHUH.

Jlormueckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Hcnonnureau v aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIMHU

[Tonsitue anropurma. McnonHurenu anropuTMoB. AJITOpUTM Kak IJIaH YIPABIEHUS UCTIOTHUTENIEM.

CgoiictBa asiroputma. CriocoObI 3aITUCH aNTOpUTMa (CIOBECHBIN, B BUIE OJIOK-CXEMBI, IPOTpaMMa).

AnroputMuyeckue — KOHCTpyKuMHM.  KoHCTpykuus — «ciaenoBaHue».  JIMHEHHBIM — alrOpUTM.
OrpaHn4eHHOCTb JIMHENHBIX AJITOPUTMOB: HEBO3MOKHOCTb IIPEYCMOTPETH 3aBUCHUMOCTh
MIOCJIE0BATEIBHOCTH BBINOIHIEMBIX IEHCTBUI OT UCXOAHBIX JaHHBIX.

KoHcTpykiusi «BeTBIEHHE»: MOJHAs U HEmojdHas (opMbl. BblogHEHHE M HEBBINOIHEHUE YCIOBHS
(MCTUHHOCTb U JIOKHOCTB BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIOBUS.

KoHcTpyKius «11OBTOpEHUs»: LUKIIBI C 3a/laHHBIM YUCJIOM MOBTOPEHUM, C YCIOBUEM BBITIOJHEHUS, C
MIEPEMEHHON IIUKJIA.

Pa3pabotka a1 popManbHOro UCTIOIHUTENS aIrOpUTMa, IPUBOJAIIETO K TpeOyeMoMy pe3yabTaTy npu
KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka HECIOXHBIX alrOPUTMOB C HCIIOJIb30BAaHHUEM IUKJIOB U
BETBJICHUH U1 ynpaBieHus (OpMallbHBIMUA MCIIONHUTEIAMH, TAKUMHU Kak Po6ot, Yepenaika, YepTéxHUK.
BeinonHenue aaropuTMOB BpyUHYIO U Ha KOMIbloTepe. CHHTaKCHYeCKHe U JIOTHYECKUe OMMOKU. OTKa3bI.

SA3bIK NPpOrpaMMHpPOBAHUA

SA3pix nporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbIi ANropuTMUYecKuil A3bIK).

Cucrema nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa IPOrpaMM, TPAHCIATOP, OTIATUUK.

[lepemenHnas: turm, umsi, 3HaueHue. Llenble, BelecTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Oneparop npucBauBaHus. ApupMETHUECKHE BhIpaXEHUs U MOPAJOK MX BbhluucieHusa. Onepanuu c
LEJIBIMU YHCIaMHU: 1IeJIOUNCIICHHOE JIeJIEHHE, OCTaTOK OT JIEJICHUSI.
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BerBnenus. CocraBHble yCIOBUS (3allMCh JIOTMYECKMX BBIPQKEHUH Ha H3Y4aeMOM  SI3bIKE

nporpaMMupoBanus). HaxoxxaeHne MUHMMyMa U MakCUMyMa M3 JIBYX, TpPEX M 4eThIpéX uuceln. Pemenue
KBaJIpaTHOI'O YPaBHEHUS, UMEIOIIETO BELECTBEHHBIE KOPHH.

JlnanoroBas oTJ1aJKa IpOrpaMm: IOIIArOBOE BHIIIOJHEHUE, IPOCMOTP 3HAYEHUI BEIUYNH, OTJIaJ0YHbIN
BBIBOJI, BEIOOpP TOYKH OCTAHOBA.

[Mukn ¢ ycnoBuem. Anroput™m EBkimuzaa ans HaxoXAE€HUS HAWOOJbIIEro OOLIEro AeNUTeNs ABYX
HaTypaJbHbIX uuces. Pa30ueHne 3amucu HaTypalbHOTO YMCIAa B HO3MLIMOHHOM CHCTEME C OCHOBaHMEM,
MEHbBIIUM UM paBHbIM 10, Ha OT/eNIbHBIE HU(PHI.

[ukn ¢ nepeMeHHOM. AJrOpUTMBI IPOBEPKHU JI€IMMOCTH OJHOIO IIEJIOT0 YUCIa Ha APYTroe, IPOBEPKU
HAaTypaJIbHOTI'O YUCJIA HA IIPOCTOTY.

O06paboTka CHMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) TepeMenHsbIe. [locuMBoibHas 00paboTka
ctpok. [Toycuér yacToTh! MOSBICHUS CUMBOJIA B CTpOKe. Berpoennsle hyHKIMH 1t 00pabOTKU CTPOK.

AHaJIM3 aJITOPUTMOB

OmnpeneneHne BO3MOKHBIX Pe3yJIbTaTOB pabOThI AJITOPUTMA IIPU JAHHOM MHO>KECTBE BXOAHBIX JJAHHBIX,
OIIpEEICHUE BO3MOKHBIX BXOJHBIX IaHHBIX, IPUBOASAIIMX K JaHHOMY PE3yJbTaTy.

9 KJIACC

Iu¢posas rpaMOTHOCTH

I'nodanbHas cerb UHTEpHET M cTpaTeruu 0e30MacHOro nNoBeaeHust B Heil

I'mo6anwsHas cets MHTEpHET. [P-anpeca y310B. CeTeBOE XpaHeHUE JAaHHBIX. MeTOIbl HHINBUIYATBHOTO
1 KOJIJIEKTUBHOTO pa3MelleHusi HoBoi nHpopmanuu B MHTepHere. boinbline faHHbIe (MHTEPHET-IaHHBIE, B
YaCTHOCTH JJAHHBIE COLIMATIbHBIX CeTel).

[TonsTre 00 MHPpOPMAIIMOHHOK 0€301aCHOCTH. YTPo3bl HHPOPMAIIMOHHON 0€301MacCHOCTH MpHU pabdoTe
B TJI00ANBHOM CeTH M METONbl MpoTuBoieiicTBus uM. [IpaBuna Oe3omacHoi ayTeHTH(UKaNMU. 3aluTa
nuuHoi mH(popmauuu B WHTepHete. bezomacHble crpareruu noseneHus B Murepnere. [Ipenynpexnenue
BOBJICYECHUS B JECTPYKTUBHBbIE U KPUMUHAIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (KHOEpOYIIIMHT, (GUIIUHT U
npyrue Gopmsl).

Pabora B uH(OpMaLIMOHHOM IPOCTPAHCTBE

Buner nestenbHoctd B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKALMOHHBIE CEPBUCHI (I1OYTOBas
ciyx0a, BHII€O-KOH(EpEeHI-CBsI3b M JpYyrue), CIpaBOUYHbIE CHYKObI (KapThl, paclucaHus W ApYyrue),
MIOUCKOBBIE CIYXOBI, CIy)XObl OOHOBJIEHUS MPOrPaMMHOTO oOOecledeHuss U Jpyrue ciyx0bl. CepBHUCHI
rocyJapcTBeHHbIX yciyr. OOnayHble XpaHWIMIIA AaHHBIX. CpencTBa COBMECTHON pa3pabOTKH JJOKYMEHTOB
(onnaitH-o¢ucsl). IIporpammuoe obecrnieueHne Kak BeO-CEepBHC: OHJIAHOBBIE TEKCTOBBIE M TpaduuecKue
pelaKkTophl, Cpe/ibl pa3pabOTKU MPOTPaMM.

TeopeTnueckne 0ocHOBbI HHGOPMATHKH

MopenupoBaHue KaKk MeTO/l O3HAHUS

Mopens. 3agaun, pemaeMble ¢ MOMOIIBI0 MoaenupoBanus. Kinaccudukanmu moaeneir. MaTtepuaibHbIe
(HatypHble) 1 nH(OpPMaLMOHHBIE MoJenu. HenpepbiBHbIE U TUCKPETHBIE MOAENU. IMUTAallMOHHbBIE MOJIETH.
Urpossie Mosienu. O1ieHKa aIeKBaTHOCTH MOJIENTH MOAETHUPYEMOMY OOBEKTY U IIeNISIM MOAETHUPOBAHMUS.

Tabnuunsie mozenu. Tabnua Kak NpeacTaBIeHUE OTHOIICHUS.

ba3bl nanabx. OTOOP B TAONIUIE CTPOK, YAOBIETBOPSIONIUX 33JJAHHOMY YCJIOBHIO.

I'pad. Bepmuna, pedpo, myts. OpueHTHpOBaHHbBIE U HEOpUEHTHPOBaHHBIE Tpadbl. [[nuHa (Bec) pedpa.
BecoBas matpuna rpacda. JnuHa myta mexnay BepmmHamu rpada. Ilouck ontumanbHOro myta B rpade.
Havanphas BepimmHa (MCTOYHMK) M KOHEYHAsl BEpIIMHA (CTOK) B OPHEHTUpPOBaHHOM Tpade. Boruncinenue
KOJIMYECTBA MyTeH B HAMPaBICHHOM al[UKIMYECKOM Tpade.

HepeBo. Kopensb, Bepiuna (y3en), uct, pedpo (ayra) nepesa. Bricota nepesa. [Togaepeso. [Ipumepsr
MCIOJIb30BaHus JepeBbeB. [lepebop BapaHTOB ¢ IOMOIIBIO IepeBa.
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[lonsTe MaTemMaTHMUecKOM MOZENU. 3ajaud, pellaeMble C IOMOIIBI0  MaTEMaTHYECKOIo
(KOMIIBIOTEPHOT0) MoAenupoBaHusd. OTiMuUMe MaTeMaTUYeCKOM MOJAENM OT HATypHOW MOJEIN MU OT
CIIOBECHOT'O (JINTEPAaTypHOT0) OMHCAHUS 00BEKTA.

Oranbl KOMIIBIOTEPHOTO MOJEIUPOBAHMS: IOCTAHOBKA 3a/1a4M, IOCTPOECHUE MAaTEMAaTUIECKON MOJIEIH,
IporpaMMHasi peaju3alis, TECTHUPOBAaHUE, IPOBEACHHUE KOMIBIOTEPHOIO HKCIEPUMEHTA, AaHajIu3 €ro
pe3yabTaTOB, YTOUHEHHE MOJIEIH.

AJITOPUTMBI U IPOrpaMMHUPOBaHHe

Pa3paborka aaropurMoB U NporpamMm

PazOuenne 3amaun Ha mnoa3amaud. CoOCTaBIEHHE aNrOPUTMOB M IPOTPaMM C HCHOJIb30BAHUEM
BETBJICHUH, IIUKJIOB ¥ BCIIOMOTATENIbHBIX AJIFTOPUTMOB ISl YIPABIEHUS UCIIOJIHUTENEM PoOOT mnu npyrumu
HCIIOJIHUTEIIAMU, TAKUMU Kak Uepenaiika, YepTE:KHUK U APYTUMHU.

TaOnuunble BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CoOCTaBlieHME M OTJajJKa IIPOrpaMM,
peaATU3yOLUMX TUIIOBBIE aITOPUTMbI 0OPAaOOTKH OJHOMEPHBIX YHMCIOBBIX MAaCCHUBOB, Ha OJHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, llIkonbHbIli AnroputMudeckuii SI3bIK): 3amogHeHne
YHMCIOBOTO MAacCHBa CIIy4allHIMH YHCIIaMH, B COOTBETCTBUM C (OpMYJIOH HIM IyTEM BBOJA YHUCEl,
HaX0XXJCHUE CYMMBI 3JIEMEHTOB MAacCHBa, JIMHEHHBIH MOMCK 3a/JlaHHOIO 3HAYEHUS B MAacCHBE, HOJCUET
JJIEMEHTOB  MacCHBa, YAOBJCTBOPSIOLIMX  33JaHHOMY  YCIIOBHIO, HAXOXJEHHE MUHUMAJIbHOIO
(MakcuManbHOTO) AeMeHTa maccuBa. COpTUPOBKA MacCHBA.

OOpaboTka TMOTOKa JaHHBIX: BBIUYMCIEHHE KOJWYECTBA, CYMMBI, CPEIHEr0 apu(pMeTHUIeCKOro,
MUHUMAJIBHOIO W MAaKCHUMAaJbHOTO 3HA4YEHMsI DJIEMEHTOB IIOCJIEI0BATEIIbHOCTH, YAOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBUIO.

Yunpagsiaenue

Vnpasnenue. Curnan. OOparHast cBsizb. [lomyueHue curHajioB oT LU(POBBIX JaTYUKOB (KacaHus,
paccTosiHUsA, CBeTa, 3ByKa U Jpyroro). [Ipumeps! ucnonab3oBaHUs MPUHIKIIA OOpPaTHOM CBSI3UM B cHCTEMax
yIIpaBJIeHUs] TEXHUYECKUMHU YCTPOHCTBAMU C ITOMOIIBIO TaTYUKOB, B TOM YHCIIE B POOOTOTEXHUKE.

[Ipumepsl poOOTH3MPOBAHHBIX CUCTEM (CHCTEMa YIPaBJICHUS JBUKEHHEM B TPAHCIOPTHOW CUCTEME,
CBapoOYHasl JUHUS aBTO3aBOJa, aBTOMATU3UPOBAHHOE YIpPaBJI€HUE OTOIUICHUEM JI0Ma, aBTOHOMHAsI CUCTEMa
yIpaBieHUs! TPAHCIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI).

NHpopManMOHHBIE TEXHOJIOTHH

DJIeKTPOHHBIE TA0JIUIBI

[lonatne 00 »>IeKTpPOHHBIX Tabnaumax. TUOBl AAaHHBIX B SYeHKax dSJIEKTPOHHOM TaOMuUIbI.
PenaxktupoBanue u ¢popmarupoBanue Tadiaui. BerpoeHHble PYHKIUM Ul OMCKAa MAaKCUMyMa, MUHUMYMa,
CyMMBI U cpenHero apudmerudeckoro. CopTHpoBKa MAaHHBIX B BBIJENIEHHOM Juarna3zoHe. [loctpoenue
auarpamm (rUcTorpaMma, Kpyrosas quarpamma, ToueyHasi iuarpaMma). BeiOop tiuna nuarpaMmel.

[IpeoOpazoBanue Gpopmy: npu konupoBaHuu. OTHOCUTENBHAS, a0COTIOTHAS U CMEIIaHHAs aJpecalius.

VY c0BHBIE BEIUMCIIEHUS B 3JIEKTPOHHBIX Tabinnax. CyMMHpoBaHUE U MOACYET 3HAYCHH M, OTBEYAIOIINX
3alaHHOMY ycoBuio. O6paboTka 6oJbIMX HAOOPOB JAaHHBIX. YHCIIEHHOE MOJEIHPOBAHNUE B AJIEKTPOHHBIX
Tabnumax.

NudopmanuoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Pone mHGOPMALIMOHHBIX TEXHOJOTHH B Pa3BUTHM SKOHOMHUKU MHUpA, CTpaHbl, pernoHa. OTKpbITbIE
o0pa3zoBaTeNbHbIE PECYPCHI.

[Ipodeccun, cBsizanHble € UHGOPMATUKOM U HMHGOPMAIMOHHBIMM TEXHOJOTHSMH: BeO-Iu3aiiHep,
MIPOrPaMMUCT, pPa3pabOTUMK MOOMIBHBIX TMPUIOKEHUIH, TECTUPOBILUK, AapXUTEKTOP MPOrpaMMHOTrO
o0ecrnieueHus, CeHaUCT 110 aHAJIM3Y JIaHHbIX, CACTEMHBIN aIMUHUCTPATOP.

INNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
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W3yuenne MHPOPMATUKUA HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUS HANPABICHO HA JOCTH)KEHUE

00y4YalOIMMHUCS JINYHOCTHBIX, METAlpPEJMETHBIX W MPEAMETHBIX PE3YJIbTAaTOB OCBOCHUS COJCPIKAHHS
y4eOHOro MmpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaThl MMEIOT HAINPABICHHOCTh HAa PEIICHUE 3aJad BOCHUTAHUS, Pa3BUTUSA U
COLIMAIN3aluy 00yYaroINXCs CPEICTBAMHU Y4EeOHOTO MpeIMeETa.

B pesynbrare uzydenus uHGOpMaTUKK Ha YpOBHE OCHOBHOTO 001Iero o0pa3zoBaHus y 00y4aronierocs
OyayT chOpMUPOBAHBI CIEAYIOIIUE JINYHOCTHBIE PE3YIbTaThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOE OTHOILIEHUE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY M HaAyYHOMY HacIJI€JUIO,
MOHUMaHHE 3HAYCHUS MHOOPMATHKH KaK HAyKHU B )KM3HHU COBPEMEHHOTO OOIIECTBA, BJIAJCHNUE JOCTOBEPHOM
uH(popManued O MEepeOBBIX MHPOBBIX U OTEUECTBEHHBIX JOCTIDKCHHUSX B 00JACTH WHGPOPMATHKU U
MH(OPMALIMOHHBIX TEXHOJOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O IU(POBOI TpaHchoOpMauu
COBPEMEHHOT0 00IIeCTBa;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHUEHTAIMSI Ha MOpAJIbHbIC LIEHHOCTH U HOPMBI B CHUTYallMsIX HPABCTBEHHOT'O BHIOOPA, TOTOBHOCTh
OLICHUBATh CBOE IOBEJCHHE U IOCTYNKH, a TAaKK€ IOBEIEHUE M IOCTYIKH IPYTHX JIIOAEH C MO3ULUU
HPABCTBEHHBIX M TMPABOBBIX HOPM C Y4ETOM OCO3HAHHS IMOCIEACTBUN IMOCTYIKOB, aKTUBHOE HEMPHUITHE
acoIMaJIbHBIX TIOCTYIIKOB, B TOM 4Hciie B VIHTepHeTe;

3) rpa:kKIaHCKOr0 BOCIIUTAHUA:

MPEACTABICHUE O COLUUAIIbHBIX HOPMaX U MPABUIIAX MEXJIUYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE, B TOM
YHCIie B COIMANBHBIX COOOIIECTBAX, COOMI0ICHUE MPaBUJI O€30MaCHOCTH, B TOM YHCIIE HABBIKOB O€30I1aCHOTO
MOBE/ICHUS B MHTEPHET-CPe/Ie, TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOW JESTENbHOCTH MPH BBITOJIHEHUU
y4eOHBIX, MMO3HABATEIbHBIX 3a7au, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIIEHHWE K B3aMMOIIOHUMAHHIO M
B3aMMOIIOMOIIM B Mpolecce ITOH y4uyeOHOM AeATeNbHOCTH, TOTOBHOCTh OIIEHMBATh CBOE IOBEACHUE U
MTOCTYIIKU CBOMX TOBAPHILEH C MO3UITUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCTIEACTBUN
MIOCTYIIKOB;

4) HeHHOCTell HAYYHOT0 MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUYECKUX TpeJCcTaBieHnid 00 wuHbopmauu, HHPOPMAIIMOHHBIX
nporeccax ¥ HHHOPMAITMOHHBIX TEXHOJIOTHUSAX, COOTBETCTBYIOIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
1 00I1IeCTBEHHOM MPAKTUKH U COCTABIISIOMINX 0a30BYIO OCHOBY IS TOHUMAaHUS CYIIIHOCTH HAyYHOU KapTHHBI
MHUpA;

UHTEpeC K OOYYEHHI0O U TIO3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, 0CO3HAHHOMY BbIOOpPY HAIPABICHHOCTH U YPOBHSI 00Y4YEeHHUs B JalbHEHUIIEM;

OBJIaJICHE OCHOBHBIMM HaBBIKAMH HCCIIEIOBATENILCKON NESTEIbHOCTH, YCTAHOBKA HAa OCMBICICHUE
OTbITa, HAOIIOJEHHM, TOCTYIIKOB M CTPEMJIEHHE COBEPILIEHCTBOBATh MyTH JIOCTHKEHUSI MHIUBUIYaJIbHOTO U
KOJUIEKTUBHOT'O OJIaronoyuus;

c(hOpMUPOBAHHOCTh UH(POPMAITMOHHON KYJIBTYpPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHON pabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHOW JIUTEPATypOd, pa3HOOOpa3HBIMU CpPEACTBAMHU HH(DOPMAIIMOHHBIX
TEXHOJIOTHH, a TaKKe YMEHHUS CaMOCTOSITENBHO OMNPENeNATh IEeTd CBOEr0 OOydYeHUs, CTaBUTh U
(dbopMynupoBath sl ce0s HOBBbIE 3a/1auu B yu&€0e M MO3HABATENBHOU JIEATEIBHOCTH, PA3BUBAaTh MOTUBHI U
HWHTEPECHI CBOCH MO3HABATEIBLHOU JIESITENHHOCTH;

5) dopMupoBaHus KYJbTYPbI 310POBbS:

OCO3HaHHE LIEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0pPOBbIO, YCTAHOBKA Ha 3710POBBIi
o0Opa3 >KM3HHM, B TOM YHUCJI€ U 3a CUYET OCBOEHHUS U COONMIOEeHUs TpeOoBaHMM Oe30macHON HKCIUTyaTalluu
cpencTB MHPOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;
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6) TPy10BOr0 BOCIIUTAHUA:

UHTEpEC K TMPaKTHUYECKOMY H3ydeHHUIo mpodeccuidi u Tpyna B cdepax NpodeccCHOoHATbHOM
JeSITeIbHOCTH, CBA3aHHBIX C MH(OPMATUKOH, MPOrPaMMHPOBAHUEM M MH(DOPMAITMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMHU Ha JOCTM)KEHUSIX HAYKH MHPOPMATUKU M HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAHHBII BBIOOP U MOCTPOEHHE UHIUBHUYaTbHON TPACKTOPHM 00pa30BaHUs U )KU3HEHHBIX IUIAHOB
C y4ETOM JINYHBIX U OOIIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEIH;

7) 3K0JI0ru4eCcKOro BOCIMTAHMS:

OCO3HaHME INI00AJIBHOIO XapakTepa HKOJOTHYECKUX MpoOIeM U MyTeH UX pELIeHHs, B TOM YHCIE C
y4€TOM BO3MOXHOCTEH HHPOPMALIMOHHBIX M KOMMYHUKAITUOHHBIX TEXHOJIOTUH;

8) aganTannu o0y4yaromerocsi K U3MeHsIIOIIMMCS YCJIO0BHAM COLMATBHONW M IPUPOAHOI cpelbl:

OCBOCHHE O0YYAIOIIUMHKCS COLMAIBHOTO OIBITa, OCHOBHBIX COIMAJIBHBIX POJIEH, COOTBETCTBYIOIINX
BeAyIIEH NesITeIbHOCTH BO3pacTa, HOPM M MPaBUII OOIIECTBEHHOTO MOBEACHUS, ()OPM COLUAILHON KU3HU B
rpymnmax u cooOIIecTBax, B TOM YUCIIE CYIIECTBYIOIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTaHpe,I[MeTHHe pPE3YyJIbTaTbl OCBOCHUA IIPOrpaMMBbI 110 I/IH(I)OpMaTI/IKC OTpaXaroT OBJAACHHC
YHUBCPCAJIbHBIMU y‘le6HLIMI/I JEUCTBUSMU — [MO3HaBaTCJIIbHBIMU, KOMMYHUKATUBHBIMU, PCTYJIIATUBHBIMU.

Ilo3HaBaTeIbHbIE YHuBEpPCAJbHBIC y‘leﬁﬂble JeHCcTBUSA

Ba3oBbie joruyeckue aeiicTBus:

YMEHHE OIPEAEIATh MOHATHUS, Co3AaBaTh 0000IIEHHs, yCTaHABINBATh AaHAJIIOTUH, KJIacCU(ULUPOBATS,
CaMOCTOSITENIHO BBIOMPATh OCHOBAaHHMS M KPUTEPUH JUISI KJIACCH(HUKAIMK, yCTAaHABIUBATh TNPHUYMHHO-
CIIC/ICTBEHHBIC CBSI3U, CTPOUThH JIOTMYECKHE PACCYXAEHUS, JeNaTh YMO3AKIIOUEHHUs (MHIYKTUBHBIE,
JIeTyKTUBHBIE U TI0 aHAJIOTHH) U BBIBOJIBL;

YMEHHE c03/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIM U CXEMBI JJIS1 pEIICHUS
y4eOHBIX M MTO3HABATENbHbIX 33/1a4;

CaMOCTOSITENILHO BBIOMpATh CIOCOO perieHust yuyeOHOM 3a1auM (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOnpaTh Hanbosee NOAXOASIINN C Y4ETOM CaMOCTOSITENILHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbckue 1elCTBUA:

(GbopMyIIMpoBaTh BONPOCHL, (PUKCUPYIOIIKE PA3PbIB MEXKIY PEAIbHBIM M JKENAaTeIbHBIM COCTOSIHUEM
CUTYalluH, 00bEKTa, U CAMOCTOSITENIbHO YCTAaHABIIMBATh HCKOMOE U JaHHOE;

OLIEHUBATh Ha IPUMEHUMOCTh M JOCTOBEPHOCTHh UH(OPMAIIHIO, TOJYYEHHYIO B X0/I€ UCCIIEJOBAHUS;

IIPOrHO3UPOBATh BO3MOXHOE JasIbHElIee pa3BUTHE MPOIECCOB, COOBITUM M MX IOCIEACTBUS B
AQHAJIOTMYHBIX MM CXOJHBIX CUTYallUsAX, a TAK)Ke BBIABUIaTh MPENNOJOXKEHUS 00 MX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH J1eULINT HHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JUIsl PEIIeHUs TOCTABJICHHOW 3a/1auH;

MPUMEHSTh Pa3InYHbIE METOJbl, HHCTPYMEHTHI M 3alPOCHl MPU MOUCKE U O0TOOpEe MHPOpMAIUU WIN
JAHHBIX U3 UCTOYHHKOB C YYETOM IPEIOKEHHON yueOHOU 3a/1aui U 3aJaHHBIX KPUTEPHEB;

BBIOMPATh, aHATU3UPOBATH, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATH HH(POPMAIHIO PA3INYHBIX BUJIOB
1 GOpM IMpeCTaBICHHUS;

CaMOCTOSITENILHO BBHIOMpaTh ONTHMAaJIbHYIO (hOpMY NpeacTaBieHuss HHPOPMALUU U WIUTIOCTPUPOBATh
pelaeMble 3a/1a4M HECIOKHBIMU CXEMaMH, InarpaMMaMu, MHOM rpadukoil 1 uX KOMOUHALIUAMU;

OLICHMBATh HAAEKHOCTh HH(MOpPMALMU TIO KPUTEPUSAM, MPEUIOKEHHBIM  YUUTEIeM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSITENIHHO;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

KoMMyHHKaTHBHBbIE YyHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBUA
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Oo0menue:

COTIOCTABJIATH CBOU CYXKJICHUS C CY)KIECHUSMU JIPYTrUX yYACTHUKOB JHAIIOTa, OOHAPYKUBATh PA3IUINE
U CXOJCTBO MO3UIINIL;

MyOJIMYHO MIPEICTABIATh PE3YIbTAThI BBIMOJHEHHOTO OMBITA (IKCIIEPUMEHTA, HCCIIEI0BAHMS, IPOCKTA);

CaMOCTOSITENIbHO BbIOMpaTh (hOpMAT BBICTYIUICHUS C YYETOM 3a/ay Mpe3eHTAllMd U OCOOEHHOCTEH
ayTUTOPUH U B COOTBETCTBHUHM C HUM COCTaBIISITh YCTHBIE M IHCHbMEHHBIE TEKCTHl C MCIIOJIb30BAHHEM
WUTIOCTPATUBHBIX MaTEPHAIIOB.

CoBMecTHas 1€ATEILHOCTD (COTPYAHMYECTBO):

MMOHUMATh M KCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON M WHAWBHIYATbHOW pa0OTHI MPU PEIICHUU
KOHKPETHOU TIPOOJIEMBI, B TOM YHUCJIC TIPH CO3aHIH HH()DOPMAIIMOHHOTO MTPOYKTa;

MPUHUMATH [€1h COBMECTHOW WH(OPMAIMOHHON AEATeIhHOCTH o cOopy, oOpaboTke, mepenade,
dbopManm3anuu HHPOpPMAIHH, KOJUIEKTUBHO CTPOUTH ACHCTBHS MO €€ JOCTHKCHHIO: PACHpPEICNATh POJIH,
JIOTOBApUBATHCS, OOCYKIATh MPOIIECC U PE3YyIbTaT COBMECTHON PabOTHI;

BBINIOJHATh CBOIO 4acTh paboThl ¢ MHpopManuell win HHQOPMAIMOHHBIM MPOJYKTOM, JTOCTHUTas
KaueCTBEHHOI'0 pe3yJbTaTa 0 CBOEMY HANpPaBICHUIO U KOOPAUHUPYS CBOU JICUCTBUA C APYTUMHU UJICHAMH
KOMAaH/Ibl;

OIICHMBAaTh KAa4eCTBO CBOETr0 BKJIaJa B OOmMUA HHPOPMAIMOHHBIA MPOAYKT IO KPHUTEPHUSIM,
CaMOCTOSITEITLHO C(hOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI,

CpPaBHUBATH PE3YyJbTaThl C HMCXOJHOW 3a/auedl W BKJIAJ KaXKJIOTO WIEHAa KOMAaHIbl B JOCTHXKEHUE
PE3yNIbTAaTOB, PA3AeiATh CPEpy OTBETCTBEHHOCTH U MPOSIBIISTh TOTOBHOCTH K MPEOCTABICHUIO OTYETA TIEpe]T
TPYIIION.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe AeiicTBUSA

Camoopranmszanms:

BBISIBJIAT B )KU3HEHHBIX U YUEOHBIX CUTYALMSX IPOOIeMbl, TpeOYIOIINE PELICHHUS;

OpPUEHTUPOBATbCSI B PA3IMUYHBIX IMOAXOJaX K MPHUHATUIO pElIeHUH (MHIUBUAYAJbHOE HpPUHATHE
pelIeHnH, IPUHATUE PELIEHUH B IPYyMIe);

CaMOCTOSITENILHO COCTaBJISITh AJITOPUTM PELICHUs 33/1a4H (WM €ro 4acTh), BBIOMPATh CIIOCOO peleHus
yueOHOM 3amauu ¢ y4ETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh
IpeAJIaracMble BapUaHThl PEIICHU;

COCTABJIATH IJIaH JEWCTBUH (IUIaH peain3allii HaMEUEHHOI'0 ajrOpuTMa peleHns), KOppeKTUPOBaTh
MPEJUIOKEHHBIN aJITOPUTM € YYETOM TOJIyYEHHsI HOBBIX 3HAHUN 00 MU3y4aeMoM OOBEKTE;

JienaTh BEIOOP B YCIOBUSX MIPOTUBOPEUYNBON MHPOPMALIMU U OpaTh OTBETCTBEHHOCTD 3a PELICHHE.

CamokoHTpOJIb (pediexcusi):

BJIQ/IETh CIIOCOOAMM CaMOKOHTPOJIS, CAMOMOTHBALIMU U pe(IIeKCUH;

JIaBaTh OLEHKY CUTYallMH U MPeIararh IJIaH €€ N3MEHEHMUS

YUUTHIBaTh KOHTEKCT U MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEUICHUH yueOHOU
3aJ1a4yM, aJanTUPOBATh PEIIeHNE K MEHSIOUMCS 00CTOATEIbCTBAM;

OOBSICHATh NMPUYHHBI JTOCTHXKEHUS (HEIOCTUKEHHUsS) pe3ysbTaToB MH(GOPMALMOHHON NIeATeNbHOCTH,
JlaBaTh OLIEHKY MIPUOOPETEHHOMY OIBITY, YMETh HAXOUTh MO3UTUBHOE B IPOMU3OLIE/IIEH CUTYallUH;

BHOCHUTH KOPPEKTHBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, U3MEHUBIIMXCS CUTYallUH,
YCTAHOBJICHHBIX OLIMOOK, BOBHUKIINX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIETU U YCIOBUSAM.

IMOLMOHAJLHLIA HHTEJIEKT:

CTaBUTh ce0sl HA MECTO JIPYroro 4eJoBeKa, IOHUMATh MOTHBBI U HAMEPEHUS IPYToro.

IIpunsTue cedst M APyrux:
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OCO3HaBaTh HEBO3MO>KHOCTb KOHTPOJMPOBATh BCE BOKPYI AAXKE B YCIOBHUSAX OTKPBITOTO JOCTyNa K

T00bIM 00bEMaM HH(POPMAIIHH.
NPEJMETHBIE PE3YJIbTATbBI

K koHIity 00y4enus B 7 Kjacce y o0ydaronierocsi 0yayt copMUPOBaHbI CIEAYIONTNE YMEHUS:

o MOSICHATh Ha TpPUMEpPax CMBICH TOHATHH «HMH(popManusy», «MH(OOPMAIMOHHBINA IMPOIECC,
«00paboTka nHpOpMaALIUNY, «XpaHEHHE HHPOPMALIUNY, «TIepeaada HHpOpMaIum»;

o KOIMPOBAaTh M JAEKOAUPOBATH COOOIICHMS IO 3aJaHHBIM IIpaBHJaM, JEMOHCTPHUPOBAThH
NOHUMAHUE OCHOBHBIX NPUHIMIIOB KOJUPOBaHHUS WH(POPMAIMK PA3IMYHOW TPHPOJBI  (TEKCTOBOIA,
rpaduUecKoii, ayamo);

o CpPaBHMBAaTh JUIMHBI COOOIICHWH, 3alMCaHHBIX B Pa3IM4YHBIX anaBUTaX, ONEPUPOBATH
eIMHUIIAMU U3MepeHust HHYOPMAITMOHHOTO 00BEMA M CKOPOCTH TIEpeauyl TaHHbBIX;

o OLICHMBAaTh W CpPaBHMBATh pa3Mepbl TEKCTOBBIX, TIpaduyeckux, 3BYKOBBIX (ailioB u
BH1e0(haNIIOB;

o NPUBOIUTE IPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHHsS W IepeAadn HH(OpMaILuH,
CPaBHMBAaTh UX KOJIMYECTBEHHBIC XapaKTEPUCTHKH;

° BBIJICTISITh OCHOBHBIC 3TAIlbl B UCTOPHH W IMOHUMATh TECHICHIIMH PAa3BUTHUS KOMITBIOTCPOB U
IIPOrPaMMHOT0 O0CCIICUCHUS;

° MOJIy4aTh W MCIOJIB30BaTh HH(POPMAIIHUIO O XapaKTEPUCTUKAX MTEPCOHATBHOTO KOMITBIOTEpA U
€ro OCHOBHBIX AJIEMEHTaX (TIpoIleccop, OomepaTHBHAS MaMsATh, TOJITOBPEMEHHAs IMaMsTh, YCTPOHUCTBA BBOJIA-
BBIBO/IA);

° COOTHOCHTB XapaKTEPUCTUKHN KOMITBIOTEpA C 3a/1a4aMH, PEIIAEMBIMH C €r0 MTOMOIIIBIO;

. OPHEHTUPOBATHCS B HEPAPXHUECKON CTPYKTYpE QailyioBOi CUCTEMBI (3alTUCHIBATh MTOJTHOE UMSI

¢aiina (karanora), myTh K (ailry (Kkarajaory) o IMEIIMEMYCsl OMUCAHUIO (aHIIOBO CTPYKTYPBI HEKOTOPOTO
MH(OPMALIMOHHOTO HOCUTETIS);

o paGotate ¢ (ailloBOi cHCTEMON MEPCOHAIBHOIO KOMIBbIOTEpAa C HCHOJIb30BAHUEM
rpaduyeckoro uHTEepdeiica, a IMEHHO: CO3/1aBaTh, KOMUPOBATh, MIEPEMEINIATh, IEPEUMEHOBBIBATD, YAAISATH U
apXUBUPOBATH (HalJIbl U KATAIOTH, UCTIOIH30BaTh AHTHBUPYCHYIO MTPOTPAMMY;

o MPEJICTaBIATh  pe3yabTaThl CBOEH  JEATENBHOCTH B  BHUAE  CTPYKTYPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJIbTUMEIUMHBIX MTPE3CHTAIIHIA;

o uckath uaopmanuio B UHTEepHETE (B TOM YHCIIE, TIO KIIFOUYEBBIM CIOBaM, M0 U300paXKEeHHIO),
KPUTHYECKH OTHOCUTHCS K HaiiieHHON MH(OpManuu, Oco3HaBas OMACHOCTh ISl JTUYHOCTH U OOIIecTBa
pacipocTpaHeHUs] BPEIOHOCHON WHGOpPMAIMU, B TOM YHCIIE JKCTPEMHUCTCKOTO M TEPPOPUCTHUECKOTO

XapaKTepa;
. MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;
o WCTIOJIh30BaTh COBPEMEHHBIC CEPBUCH MHTEPHET-KOMMYHHKAIIHIA;
o coOmoaath TpeOoBaHus 0€30MacHON HKCILTyaTallMi TEXHUYECKUX CPEACTB HH(POPMAIIMOHHBIX

1 KOMMYHMKAI[MOHHBIX TEXHOJOTHI, COOJII0/IaTh CETEBON 3TUKET, 0a30Bble HOPMbI HH(GOPMAIITMOHHON ITHUKU
U IpaBa Mpu paboTe ¢ NPUIIOKEHUSMHU Ha JI0ObIX ycTpoiicTBax U B MHTepHeTe, BhIOMpaTh Oe30macHbIe
CTpaTeruu MOBEJICHUS B CETH;

o MPUMEHITh METOAbl NMPO(QUIAKTUKA HEraTUBHOIO BIUSHUS CPEICTB MH(POPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTMIA Ha 3J0POBBE MOJIH30BATEIS.

K xoniy o6yuenus B 8 ki1acce y o0ydaromnierocst 0y1yT copMHUpPOBaHBI CJICIYIONTUE YMEHHUS:
L MOSCHATH Ha IpUMEpax pasinydusd MEXKAY MO3WIUOHHBIMU W HCIMO3UWIIMOHHBIMU CHUCTCMAaMH
CUHCJICHUS;
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) 3alMChIBaTh U CPaBHUBATH 1eibie yucia oT 0 10 1024 B pa3nuM4HbIX MO3ULIIMOHHBIX CUCTEMAX
CUHCIICHUs (C OCHOBaHUSAMH 2, 8, 16), BRIMOTHATH apudMETUUECKHE ONIepallui HaJl HUMHU;

L4 PACKpPBIBATL CMBICII MMOHSATHH «BBICKA3bIBAHUC), <«JIOTMYCCKAA OIlcpanuda», <«JIOTHYCCKOC
BBIPAXKCHUC),
L4 3alMUCBbIBATh JIOTMYCCKUC BBIPAXKCHUA C HCIIOJB30BAHHUCM JU3BIOHKIMHU, KOHBIOHKIMU H

OTpuLaHusd, OINPCACIIATL HMCTHHHOCTH JIOTHYCCKHUX BLIpa)KeHHﬁ, €CJIM HM3BCCTHBI 3HAYCHUA HWCTUHHOCTH
BXOJAIIMUX B HETO NEPEMEHHBIX, CTPOUTH Ta6J'II/II_[bI HCTUHHOCTHU AJIA JIOTHYCCKHX BBIan(CHHﬁ;

. PacKpbIBaTh CMBICI NOHATUN «HCIIOJIHUTEIDY, AJIFOPUTMY, «IIpOTrpaMMay, IOHUMas pa3HUILy
MEXy yIOTpeOIeHUEM 3TUX TEPMUHOB B OOBIIEHHON peur U B MH(OpMaTHKE;

. OIMCBIBAThH AJTOPUTM PEUICHHUS 33/1a4H PA3IUYHBIMU CIIOCOOaMHM, B TOM YHUCIIE B BUJE OJIOK-
CXEMBI;

o COCTABJISATh, BBIIOJHATH BPYYHYHO W Ha KOMIIBIOTEPE HECIOKHBIE aJITOPUTMBI C
MCITIOJIb30BAHMUEM BETBJICHUN M LIMKJIOB JJISl YIPABICHHUS MCIOJIHUTENSAMH, TaKUMHU Kak Pobot, Uepenamika,
YepTéKHUK;

o UCIOJb30BaTh KOHCTAHTbl M IEPEMEHHbIE pPA3JIMYHBIX THUIOB (YUCIIOBBIX, JOIMYECKHX,
CHUMBOJIBHBIX), a TAK)KE€ COJIEpIKAIINE UX BBIPAKEHUS, UCIIOIb30BaTh ONEPATOP IPUCBAUBAHUS;

o UCIOJIb30BaTh NPHU pa3pabOTKe NpOrpaMM JIOTHYECKUE 3HAUYEHUs], Oepallui U BBIPAXKEHUS C
HUMU;

o aQHAJIM3UPOBATh NPEJIOKEHHbIE AITOPUTMBI, B TOM YHCIIE ONPEIENSITh, KaKue Pe3yJbTaThl

BO3MOJKHBI IIPH 33JJaHHOM MHOKECTBE UCXO/IHbIX 3HAUEHUH;

. CO3/1aBaTh M OTJIAKUBATH MPOTPAMMEBI Ha OJTHOM M3 SI3BIKOB Iporpamvuposanus (Python, C++,
[Tackanb, Java, C#, LlIkonpHbIi ANTopuTMHUECKUN S3bIK), peann3yrolue HeCI0KHbIE aITOPUTMbI 00pabOTKH
YUCJIOBBIX JIAHHBIX C HCIIOJIB30BAHMEM IMKJIOB M BETBICHUH, B TOM YHUCJE PEATU3YIOLIHUE IPOBEPKY
JEIMMOCTH OJIHOTO IIeJIOT0 YUCIIa Ha IPYroe, MPOBEPKY HATYPalbHOTO YKCia Ha MPOCTOTY, BhIIEICHUS Hupp
W3 HATypAJIBHOI'O YHUCIIa.

K koH1y o0yuenus B 9 kiacce y oOyuatomierocst Oynyt c(hopMUpOBaHbI CIEAYIOIUE YMEHHUS:

. pa3duBaTh 3a1aud Ha MOA3a/a4M, COCTABJIATH, BBINOJHATH BPYYHYIO M Ha KOMIIbIOTEpE
HECJIOXKHBIE AJITOPUTMBI C HCIIOJIB30BAHMEM BETBJICHHUH, LIUKIOB M BCIIOMOTATENbHBIX AJITOPUTMOB JUIS
yIIpaBJIeHUs] UCTIOTHUTEISIMU, TaKUMH Kak PoboT, Uepenaika, YepTéxHUK;

o COCTABIISATh U OTJIAXHBATh MPOTPAMMBI, pEATU3YIOIIME THUIOBBIE AJITOPUTMbI 00PaOOTKU
YHCIIOBBIX MOCIIE0BATEIILHOCTEN UM OTHOMEPHBIX YMCIOBBIX MACCUBOB (IIOMCK MaKCUMYMOB, MUHUMYMOB,
CYMMBI WIHM KOJMYECTBA 3JIEMEHTOB C 33JJaHHBIMHU CBOMCTBaMH) Ha OJHOM M3 SI3BIKOB IPOrpaMMUPOBAHUS
(Python, C++, ITackans, Java, C#, llIkonpHBIN AnroputMuueckuii SI3pIk);

. PacKpbIBaTh CMBICI MOHATHH «MOJENbY», «MOIEIUPOBAHME», ONPENEIATh BUIBI MOJEIEH,
OLIEHUBATh aJ€KBaTHOCTb MOJIENIN MOACTUPYEMOMY OOBEKTY U LEJISIM MOJIETUPOBAHMS;

o UCIOJIb30BaTh rpadbl M AEpeBbs A MOJCIMPOBAHUS CHUCTEM CETEBOM U HepapXU4ecKon
CTPYKTYpBbI, HAXOAUTh KpaTUyalIuii mMyTh B rpage;

. BbIOMpaTh CrMOcO0 NPEICTaBICHUS JaHHBIX B COOTBETCTBUM C TIOCTaBJICHHOW 3ajgaudeit
(Tabnuupl, cxeMbl, rpaduK, TUarpaMMmbl) C HCIOJIb30BAaHUEM COOTBETCTBYIOUIMX MPOTPAMMHBIX CPENICTB
00pabOTKH TaHHBIX;

o WCIOJIb30BaTh 3JIEKTPOHHBIE TAOIUIIBI U1 00pabOTKH, aHAaTU3a U BU3YaJU3allul YUCIOBBIX
JaHHBIX, B TOM YHCJIE€ C BBIJEJIEHUEM [Hana3oHa TaOJIUIbl M YHOPSAOYMBAHUEM (COPTUPOBKOW) €ro
JJIEMEHTOB;

o CO03/1aBaTh ¥ MIPUMEHSIThH B 3JIEKTPOHHBIX TaOIUIaX (POPMYIIbI U1 pacu€TOB C UCIIOJIb30BAHUEM
BCTPOEHHBIX apudmernyeckux (QyHKUUN (CyMMHUpOBaHUE M IMOACYET 3HAUEHUH, OTBEYAIOIIUX 33JaHHOMY
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YCIIOBUIO, CpellHee apu(MEeTHUECKOe, MOUCK MAaKCHMAlIbHOTO M MUHHMAIBLHOTO 3HAYCHWs), aOCOIIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOM aJpecaluu;

o WCTIOJIB30BATh JICKTPOHHBIC TAOIHIIBI TSI YHCICHHOTO MOJICITMPOBAHUS B IMPOCTHIX 3aadax
13 pa3HBIX IPEIMETHBIX 00JIacTel;

o WCIIO0JIb30BaTh COBPEMEHHBIC HHTEPHET-CEPBHCHI (B TOM YHCIIE KOMMYHUKAIIMOHHBIC CEPBUCHI,
oOJIayHple XPaHWJIMINA JaHHBIX, OHJIAWH-IPOTPaMMBblI (TEKCTOBBIE W TpadUYecKue pPEeIaKTOPhl, CPEIbI
pa3paboTKu)) B yueOHOI U TIOBCETHEBHOM JIEATEIIHBHOCTH;

o NPUBOAMUTh TPUMEPBI  UCIOJIB30BaHUS  TeOMH(OPMAIIMOHHBIX  CEPBUCOB, CEPBUCOB
rOCYJapCTBEHHBIX YCIyT, 00pa3oBaTeIbHbIX cepBHCcOB MIHTEpHETa B y4eOHOM 1 TOBCEIHEBHOM ICATEIIEHOCTH;

o WCIIOJIb30BATh PA3IMYHbBIC CPEACTBA 3aIUTHI OT BPEJOHOCHOTO MPOTrPaMMHOT0 00ecTIeYeHus,
3alMIaTh NEPCOHAIBHYI0 HH(MOPMAIMIO OT HECAaHKIIMOHUPOBAHHOTO JIOCTYIIa M €ro IOCIEACTBUI
(pasrnamieHusi, TOJMEHBI, YTPaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHMYECKHMX M COIHAIBHO-
MICXOJIOTUYECKUX AaCIIEKTOB HCIOJb30BaHUs ceTh MHTepHeT (cereBas aHOHMMHOCTh, LU(MPOBOW CIE,
aAyTeHTUYHOCTh CYyOBEKTOB M PECYPCOB, OMTACHOCTh BPEJOHOCHOTO KOJIa);

o pacrio3HaBaTh IOMBITKM M NPEIyNPEkKAAaTh BOBJICYCHHE ce0S W OKPYXKAIOIIUX B
JNECTPYKTUBHBIE U KPUMHUHAIIbHBIE (POPMBI CETEBOW AKTUBHOCTH (B TOM YHUCIIe KUOSPOYILTUHT, (DUIITHHT).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne HaumenoBanmue KoaudecTBO 9acoB

n/m pasjesioB u TeM Bcero  Kourpouabnbie IIpakruyeckue
nporpaMmMsbl padoThI padoThI

JuekTpoHHbIe (LM (pPOoBHIE) 00pa3oBaTeIbHbIE PeCypPChl

Paznen 1. ludposasi rpaMoTHOCTH

Komnbrotep —
YHHUBEpCAITbHOE

1.1 YCTPOMCTBO 2
o0paboTku
JAHHBIX

IIporpammel u
JTAaHHbIE

1.2

bubnuoreka I{OK https://m.edsoo.ru/7f41646¢

bubnuoreka I{OK https://m.edsoo.ru/7f41646¢

13 KommnsrorepHsie

CETH

bu6mmoteka I1OK https://m.edsoo.ru/7f41646¢

Hroro no pazaeny 8

Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH

WNudopmanus u

2.1 MH(pOPMalOHHbIE 2 bub6nuoreka LIOK https://m.edsoo.ru/7f41646e
MIPOIIECCHI
I1
2.2 PEACTABICHIC 9 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41646¢
uHpopMauu
Hroro no pazgeny 11

Paznen 3. UndopmaumoHHbIe TEXHOJIOTUH

T
31 CKCTOBBIC 6 1
JAOKYMCHTBI

bu6mmoteka IIOK https://m.edsoo.ru/7f41646¢
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Ne HaumeHoBaHue Kosun4yecTBo 4acoB JuekTpoHHbIe (LM (pPOoBHIE) 00pa3oBaTeibHbIE PeCypPChl
N/ pas/esioB H TeM Bcero  Kounrpoabnbie IIpakrnuyeckue
IporpamMmel padoThI padoThI
K
32 OMIbIOTepHad 4 bu6nmoteka IIOK https://m.edsoo.ru/7f41646¢
rpaduka
M .
33 YARTHMEAHHHbIS 3 1 bubnuoreka I{OK https://m.edsoo.ru/7f41646¢
MIpe3eHTAINH
Uroro no pazneny 13
Pe3epBHOE Bpems 2 1
OBIIEE
KOJIMYECTBO YACOB 34 3 0
I10 ITPOI'PAMME
8 KJIACC
N HaumeHnoBanue KosmmuecTBo yacos
o
n/n PAICI0n T TEM Bcero Konrpoapibie  Hpakriieckite JIeKTpPOHHBIe (M (POBbIE) 00pa30BaTeIbHbIC PECYPChI
NPOrpamMMBbl padoThbI padoThI

Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH

11 CucreMsl 6 |
CUHCIIEHUS
OneMEHTHI
1.2 MaTeMaTHYECKOM 6 1
JIOTUKH
Hroro no pazneny 12

but6mmoreka IIOK https://m.edsoo.ru/7f418516

bubmuoreka [{OK https://m.edsoo.ru/7f418516

Pa3nes 2. AnropuTmMbl M1 IPOrpaMMHUpPOBaHHUe
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N HaunmeHnoBanme KosmuecTBo yacos
o
n/n PASICIOB 1 TEM Bcero Kontporbnvie  Ipaxririeckue JuiekTpoHHbIE (HU(pOoBbIe) 00pa3oBaTebHbIC PECYPChI
NpoOrpamMmbl padoThI padoTbI
HUcnonuurenu u
2.1 ATCOPHTMEL. 10 1 Bbu6nuoteka LIOK https://m.edsoo.ru/7f418516
AJIrOpUTMHYECKHUE
KOHCTPYKIIUU
A
2.2 IhIE 9 bubnuoreka [{OK https://m.edsoo.ru/7f418516
MIPOrPaMMHUPOBAHUS
A
2.3 Hasms 2 bu6nunoteka LIOK https://m.edsoo.ru/7f418516
AJITOPUTMOB
Wroro no pazneny 21
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO
YACOB IIO 34 3 0
I[MTPOT'PAMME
9 KJTACC
KounyecTBO 4acoB
HaumeHoBaHue pa3jieioB u
Ne ni/m Konrpoabueie IIpakTuueckue  JJIEKTPOHHBbIE (HU(pPOBBIE) 00pa3oBaTelbHbIE
TEM MPOrpaMMBbI Bcero
padoTbI padoThbI pecypcbl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
I'moGanbHas cetb UHTEpHET U
1.1 CTpaTeruu 6€30nacHoro 3 bubnuoreka L{OK https://m.edsoo.ru/7f41a7d0
HOBEACHUA B HEU
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KoanuecTBo 4acoB

HaumeHoBaHue pa3jieioB u

Ne ni/mt KOHTpOJILHLIe HpaKaneCKne BHCKTpOHHbIe (Il](l(l)pOBble) 06pa30BaTeJII>HbIe
TeM MPOrpaMmMbl Bcero
padoTbI padoThbI pecypcbl
Pabota B un(opmanmoHHoM
1.2 3 bu6mmoreka IIOK https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Uroro no pazueny 6
Pa3znen 2. Teoperuueckue 0CHOBbI MH()OPMATHKH
M
2.1 OACTHPOBAHHE Kax METOX 8 1 bubmuoreka I{OK https://m.edsoo.ru/7f41a7d0
MTO3HAHUS
Wroro no pazneny 8
Pa3nes 3. AiiropuT™Mbl M1 IPOrpaMMHUpPOBaHue
P
3.1 a3paboTia a/ropHTMOB H 6 1 bubmuoteka [{OK https://m.edsoo.ru/7f41a7d0
MpOrpaMm
3.2 VYnpasnenue 2 bubnuoreka [{OK https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 4. UndopmaunoHHbie TEXHOJIOTHH
4.1 DNEeKTPOHHBIE TAOIUIIBI 10 bubnmoreka [{OK https://m.edsoo.ru/7f41a7d0
nu
4.2 HQOPMALHOHHIC TEXHONOrHH 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41a7d0
B COBPEMEHHOM 00I11eCTBE
Hroro no pazneny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O0 34 ) 0

I[TPOTPAMME
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