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Ha u3yuenue nndopmaruku Ha 6a30BoM ypoBHe oTBoauTcst 102 yaca: B 7 kiacce — 34 yaca
(1 gac B Hexento), B 8 kiacce — 34 vaca (1 gac B Henento), B 9 knacce — 34 vaca (1 yac B Hezeno).

COJAEPKXAHUE OBYYEHUA

7 KJIACC

MudpoBasi rpaMoOTHOCTH

KomnbroTep — yHUBepcaJibHOE YCTPOMCTBO 00PaA0OTKH JAHHBIX

KommbrioTep — yHUBEpCaTbHOE BBIUMCIUTEIBLHOE YCTPOUCTBO, paboTaroliee Mo Mporpamme.
Tunst KOMIIBIOTEPOB: NEPCOHAJIbHBIE KOMIIBIOTEPBI, BCTPOEHHBIE KOMIIBIOTEPBI,
CYMepKOMIBIOTEPHI. MOOHIILHBIE YCTPOICTBA.

OcHOBHbIE KOMIIOHEHTBI KOMIIbIOTEpAa M HUX Ha3zHaueHue. IIpoueccop. OmnepaTuBHas U
JIOJICOBPEMEHHAsI MaMsiTh. Y CTpPOMCTBA BBOAA U BbIBOAA. CEHCOPHBIM BBOJI, TaTYUKU MOOMIIBHBIX
YCTPOMCTB, CpesicTBa OMOMETPUUYECKON ayTeHTHU(PUKALIUY.

Ucropuss pa3BuTHs KOMIIBIOTEpPOB U  IporpaMMHoOro obOecrnedyenus. I[lokoneHus
KOMIIbIOTEpOB. COBPEMEHHBIE TEH/ICHIIMM Pa3BUTUSI KOMITBIOTEPOB. CyNepKOMIBIOTEPHI.

[TapanienbHble BBIYUCICHUS.

[lepconanbubiii  kommbioTep. Ilpomeccop M ero xapakTepUCTHKH (TaKTOBas 4YacToTa,
paspsaHocTh). OneparuBHasi maMATh. JlOJATOBpeMEHHas NMaMATh. YCTPOMCTBA BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (OTMEepaTHBHAS MaMATh KOMIIBIOTEPA, KECTKUI U TBEPAOTENbHBINA JUCK,
MOCTOSTHHAS TTAMATH CMAapT(OHA) U CKOPOCTh TOCTYTIA JJISl Pa3IMUHBIX BHIOB HOCUTEIIECH.

TexHuka 6€30MaCHOCTH U MpaBuiia paboThl HA KOMIIBIOTEPE.

IIporpamMmbl u 1aHHbIE

[IporpammHoe obecriedeHre KommbioTepa. llpukinagHoe mnporpaMmHOoe oOecreueHue.
CucremHoe mporpamMmmHoe obecriedenune. Cuctembl nporpammupoBanus. I[IpaBoBas oxpaHa
MporpaMM M JaHHBIX. becrnaTHeie U ycnoBHO-OecmaTHbIe MporpaMMbl. CBOOOIHOE IPOrpaMMHOE
o0ecrieueHue.

@aiinbl ¥ nanku (katanoru). [Ipunmune! noctpoenus ¢aitnosix cucteM. [TomHoe ums daiina
(mamkn). Ilyte k ¢aiuny (manke). Pabora ¢ Qaiimamu M Karajgoramu CpeAcTBaMHU OMNEPAIMOHHON
CHCTEMBI: CO3JIaHHe, KOIMPOBaHHE, TIepeMEIeHEe, IEPEUMEHOBAHNE U yalleHHe (aillloB U Marox
(xatasioroB). Tumnsl ¢aitnos. CBoiicTBa (aiinos. XapakTepHble pa3Mepsl (aillioB pa3IMuHbIX TUIIOB
(cTpaHuma  TeKcTa, OJJEKTpOHHas  KHura, Qororpadus, 3amuchb MECHHU, BUJCOKIIHII,
MOJIHOMETPAXHBIH  QuibM). ApxuBauus JaHHBIX. Vcronb30BaHHE MPOTpaMM-apXHBATOPOB.
daiinoBsiii MeHekep. [Tonck ¢ainoB cpeacTBaMu oneparmoOHHON CHCTEMBI.

KommnbrorepHble BUPYCHI U Apyrue€ BPEJOHOCHBIE Mporpammel. [IporpaMmsl s 3aiUThl OT
BHUPYCOB.

KomnbrorepHnbie cetn

O0benuHeHne KOMIBbIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuia, Bed-caiit. CTpykTypa
anapecoB BeO-pecypcoB. bpaysep. IlouckoBwie cucrembl. [lonck wWHPOpMAIMK TIO KIFOYEBBIM
CJIOBaM U 10 u300paxenuto. JloctoBepHOCTh HHPOpMALNH, [T0JIy4eHHOI U3 HTepHeTa.

CoBpeMEHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIWMN.

CereBoil 3TuKeT, 0a30Bble HOpPMBI HHGOPMAIMOHHOM JTHKHM M MpaBa Ipu padore B
Nntepuere. Ctparerun 6ezonacHoro noseaeHus B UnTepHere.

Teopernyeckne 0ocCHOBBI MH(POPMATUKH



HNudopmauusa u nHPpopManMOHHbIE POLECCHI

Wudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOMN HAYKH.

Wudopmanus kak cBeleHUs, pelHa3HaueHHbIE JJIs1 BOCTIPHATHS YeIOBEKOM, U MH(OpMaIus
KaK JJaHHbIe, KOTOPbIE MOTYT OBITH 00pabOTaHbI AaBTOMATU3UPOBAHHON CHCTEMOH.

JIMCKpPETHOCTh J1aHHBIX. BO3MOXXKHOCTH ONUCAaHUS HENPEPBIBHBIX OOBEKTOB U IMPOLIECCOB C
MTOMOUIBIO JUCKPETHBIX JaHHbIX.

HNudpopmanroHHbIe MPOLECChl — MPOLECCHI, CBA3aHHBIE C XpaHEHHEM, MpeoOpa3oBaHUEM U
rnepeiaveii TaHHbIX.

IlpencraBiaenue nHpopMaAun

CumBon. Andasur. MomHocTs andasura. Pa3HooOpa3ue s3bIKOB U ai(aBHUTOB.
EcrecTBeHHbIe U (pOpMabHBIE A3BIKUA. AJ(aBUT TEKCTOB HAa PyCCKOM sI3bIKe. J[BOMUHBIN andaBur.
KonndyecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOHMHAIMI) (PMKCUPOBAHHOMN UIMHBI B TBOMYHOM
andasure. [IpeoOpazoBanme moOoro andaBura K IBOMYHOMY. KOIMYECTBO pa3IMYHBIX CIIOB
(bUKCUPOBaHHON [UTMHBI B ai(haBUTE ONpeAeNEHHON MOIITHOCTH.

KonupoBanue cumMBOIOB 0AHOTO an(aBUTa C MTOMOIIBIO KOJAOBBIX CIIOB B APYyroM ajdaBuTe,
Koz10Bas Tabunua, JeKOJUpOBaHUE.

JiBonuHsIi koa. [IpencraBinenne faHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(paBUTE.

WNudopmannoHHblii 00bEM JaHHBIX. BUT — MUHUMaNIbHAS eAMHUIA KOJUYECTBa HHPOPMALUU
— ABOWYHBIA pa3psa. EauHunel m3mepenus uHQOpMAMOHHOTO 00bEMa NaHHBIX. but, OailT,
Ku100aiT, MeradaiT, rurabair.

CkopocTb nepeauu JaHHbIX. ENUHUIBI CKOPOCTH NEPEAAYH IaHHBIX.

KoaupoBanue tekcroB. PaBHOomepHbIi kona. HepaBHomepnsbiii kon. Koapuposka ASCII.
Bocemubutasie konupoBku. [lonstue o xoauposkax UNICODE. JlekoaupoBanue cooOlieHuil ¢
HCIOJIb30BaHUEM PAaBHOMEPHOI'O U HEpaBHOMEPHOTO Koja. MTHbopMaimoHHbIil 00bEM TeKcTa.

HckaxeHnne nHdopmaum npu nepeaave.

OOmee mnpencTaBieHHe O LUPPOBOM NPEACTABICHUH ayJUOBU3YAJIBHBIX M JIPYTHX
HENPEPBIBHBIX TaHHBIX.

Konuposanue nsera. L{BeroBbie Moaenu. Moaens RGB. I'myOuna koauposanus. [lamurpa.

PactpoBoe u  BekTOopHOe  mpencrtaBieHue — u3oOpaxenuil.  [lukcenp.  Ouenka
MHPOPMAIIMOHHOTO 00BbEMaA rpadUIecKuX NaHHBIX Ul PACTPOBOTO N300paKEHHUS.

Konuposanue 3Byka. PazpsaHocTs 1 yactora 3anucu. KonuuecTBo kaHanoB 3aMucH.

OneHka KOJIMYECTBEHHBIX IapaMETpPOB, CBSI3aHHBIX C MPEJICTaBICHHMEM U XpaHEHHEM
3BYKOBBIX (paityioB.

NuadopMannoHHbIe TEXHOJIOTHH

TexkcTOBbIE TOKYMEHTbI

TexkcToBble TOKYMEHTBI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIa, ad3al, CTPOKa, CIOBO,
CUMBOIN).

TekcToBBI TpoOIECCOpP — HHCTPYMEHT CO3JaHMsI, PEIaKTUPOBAaHUS M (OpMaTHPOBAHUS
TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue tekcra. CoiictBa cumBoioB. [lpudrt. Tumsr
upudroB (pyOseHble, ¢ 3aceykaMy, MOHOLIMPHUHHBIE). [lodykupHOE W KYypCUBHOE HauepTaHHE.
CaoiicTBa ab3a1ieB: rpaHUIlbl, a03alHBIA OTCTYI, HHTEPBaJl, BRlpaBHUBaHUE. [lapaMeTpbl CTpaHUIIBL.
CruneBoe popmaTupoBaHHE.

CrpykTypupoBaHue HHGOpPMALMM C IOMOIIBIO CHUCKOB M Tabmaul. MHOroypoBHEBbIE
cnuckd. JlobaBiaeHue TabnuL B TEKCTOBBIE TOKYMEHTBHI.



BceraBka u300pakeHMiI B TEKCTOBBIE JOKYMEHTHL. (OO0TekaHue H300paKeHUH TEKCTOM.
BxiroueHre B TEKCTOBBIM JOKYMEHT auarpaMM, (GopMmys, HyMepalud CTPaHHI], KOJIOHTHUTYJIOB,
CCBUIOK U JPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PacctanoBka nepeHocoB. I'onocoBoii BBoJ TekcTa. OnTuyeckoe
pacno3HaBanue Tekcta. KommbrotepHslii nepeBon. Mcnosb3oBaHue cepBucoB MHTepHera miist
00paboTKH TEKCTA.

KomnbrorepHasi rpaguka

3HakoMCTBO ¢ rpaduyeckuMu penakropamu. PactpoBble pucyHku. HMcnonb3oBaHue
rpaduuecKux MPUMUTHBOB.

Onepanuu penakTupoBaHus rpa@uueckux o0BEKTOB, B TOM 4Hcie MUPPOBLIX (oTorpadmii:
W3MEHEHHE pa3Mepa, oOpe3ka, IOBOPOT, OTpaxkeHHe, paboTra c oOmactaMu (BbIAETICHHE,
KOMHUPOBAHKE, 3aJIMBKA [[BETOM ), KOPPEKIIMS LIBETA, IPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHwe BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH  CPEIACTBAMH
TEKCTOBOT'O MPOIECCOpa WK APYTUX Mporpamm (puioxeHui). JlobaBieHne BEKTOPHBIX PUCYHKOB
B JIOKYMEHTHI.

MyJabTHMeINITHBIE TIPe3eHTANU

[TogroroBka MynbTUMeIUUHBIX Tpe3eHTanui. Crmaiin. [[oOaBneHwe Ha criaiig TekcTa H
n3o0paxeHuil. Pabora ¢ HECKONBKUMHU ClaiilaMu.

JloGaBieHue Ha ciaii ayJMOBU3YyalbHBIX JaHHBIX. AHUMaNus. [ umepcchuiky.

8 KUIIACC

TeopeTrudeckne 0CHOBbI HH()OPMATHUKH

CucreMbl CHUCTEHUS

Hemno3uimonHpie ¥ MO3UIIMOHHBIE CHCTEMBI cuucieHus. Andabut. OcHoBanue. Pa3BépHyTas
¢dbopma 3anucu uucna. IlepeBog B IeCATUUHYIO CHCTEMY YHCENl, 3alIUCAaHHBIX B APYTUX CHUCTEMax
CUMCIICHHUS.

Pumckas cucrema cuncieHusl.

JIBonunas cuctema cuuciienus. [lepeBoj nenbix uncen B npeaenax ot 0 1o 1024 B nBonunyo
cucremy cuucieHusa. BocemepuuHas cucrema cuuciieHus. l[lepeBox umcen U3 BOCBMEPUYHOU
CHUCTEMBbl B JBOMYHYIO M JI€CATHUYHYIO cucTeMbl U oOpatHo. IllecTHaamarepuunas cucrema
cuncienus. [lepeBoj ducen U3 MIECTHAAIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO U
JECSITUUHYIO CUCTEMBI U 00paTHO.

ApudmeTnueckue onepanuu B IBOUYHON CUCTEME CUUCIICHUSI.

JJIeMeHThl MATEeMAaTHYeCKOH JIOTUKHU

Jlornueckue BbICKa3bpIBaHUS. Jlornueckue 3HAYEHMsI BBICKA3bIBAaHUN. OIJEMEHTapHbIE H
COCTaBHbIC BbICKa3bIBaHUs. Jlornueckue omepanuu: «m» (KOHBIOHKIIUS, JOTHUYECKOE YMHOXKECHHE),
«un»  (AU3BIOHKIUSA, JIOTUYECKOE CJIOKEHUE), «He» (jJoruuyeckoe otpuianue). I[lpuopurer
Joruyeckux omepanuil. OnpeneraeHue UCTUHHOCTH COCTAaBHOTO BBICKA3BIBAHMS, €CIIM HU3BECTHBI
3HAYEHHS] ICTUHHOCTHU BXOSIINX B HETO 3JIEMEHTAPHBIX BHICKA3bIBaHUN. JIOrHuecKue BhIpaKeHUSI.
[IpaBuna 3amucu JIOTHYECKUX BbIpaxeHuW. [locTpoeHwe TaOIMI] HMCTUHHOCTU JIOTHYECKUX
BBIPAKCHUH.

Jlornuyeckue 31eMeHThbl. 3HAKOMCTBO € JIOTUYECKUMH OCHOBaMH KOMIIBIOTEPA.

AJITOPUTMBI M IPOrPAaMMHUPOBAHHE

HcnosHuTEIM U ATOPUTMbI. AJITOPUTMHYECKHE KOHCTPYKIIMHA



[lonsatue anropurma. HcnonHUTENM aaropuTMOB. AJNTOPUTM Kak IUIAH YIPABIEHUA
HCIIOJIHUTEIIEM.

CpoiictBa anroputma. CrocoObl 3amucH alropuTMa (CIOBECHBIN, B BUIEC OJOK-CXEMBI,
IIporpaMma).

AnroputmMuyeckue KOHCTpyKuMM. KoHCTpykums «cinenoBaHue». JIMHEHWHBIM alropuTM.
OrpaHu4eHHOCTb JIMHEWHBIX aJrOPUTMOB: HEBO3MOXKHOCTb IMPEAYCMOTPETh 3aBUCHUMOCTH
IIOCJIEI0BATEIbHOCTH BBINOJHAEMBIX IEUCTBUI OT UCXOIHBIX JIAHHBIX.

KoHcTpyKiusi «BeTBICHHE»: MOJNHAsE M HemojHas (opmbl. BeImosHEHNE U HEBBINOJIHEHHE
yCIIOBUS (HICTUHHOCTD U JIOXKHOCTh BbICKa3bIBaHUs). [IpocThie U cOCTaBHBIE YCIOBHUS.

KoHCTpyKIMsl «IOBTOPEHMS»: LUKIBI C 3aJaHHBIM 4YHCIOM IIOBTOPEHHH, C YCJIOBHEM
BBINIOJTHEHMS, C IEPEMEHHOM LIUKJIA.

Pazpabotka st ¢GoOpMaTbHOrO HCHOJIHUTENS aNroOpuTMa, MPHUBOISAMIETO K TpedyeMomy
pe3ynabTaTy MpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXHBIX aITrOPUTMOB C
WCTIOJIb30BAHMEM IIMKIIOB M BETBICHHN UIS YIPaBICHUS (OPMAIbHBIMU UCTIONHUTENSIMHU, TAKUMHU
kak PoOot, Uepemnamika, UYepT&kHuK. BhimomHeHne anropuTMOB BPYUYHYIO M Ha KOMIIBIOTEpE.
CunTakcuueckue 1 jorndeckue ommnoku. OTKassl.

SI3bIK IporpaMMupoOBaHMs

A3k mporpammupoBanus (Python, C++, Ilackans, Java, C#, LlIkonbHBINH ATrOpUTMUYECKUI
S3bIK).

Cucrema nporpaMMUpOBaHuUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.

[lepemenHnasi: Tur, umsi, 3HaueHue. Llenple, BEECTBEHHbIE U CUMBOJIbHBIC IIEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApUOMETHUECKHE BBIPAKCHHUS U TOPAJOK WX BBIUYMCICHUS.
Onepanuu ¢ HeabIMH YUCJIaMHU: LEJT0YHCIEHHOE JIEJIEHNE, OCTaTOK OT JEJICHHUS.

BerBnenusi. CoctaBHble yCIOBUS (3aIUCh JIOTUYECKHX BBIPAXKEHHM Ha H3y4yaeMOM S3bIKE
nporpaMMmupoBanus). HaxoxaeHne MHUHHMMyMa U MakCUMyMa U3 JIBYX, TPEX M UYETBHIPEX YHUCE.
Pemrenne kBagpaTHOro ypaBHEHHUs, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JumanoroBasi oTiazKa MporpamMM: MOLIATOBOE BBINOJIHEHUE, MPOCMOTP 3HAYEHUW BEIMYMH,
OTJIaJI0OYHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBueM. Anroput™m EBkinzma uist HaXOXKJIeHHUS HauOOJBILEro OOLIEro ASTUTENs
JBYX HaTypalbHbIX uncen. Pa3zOueHue 3amucu HATypajJbHOTO 4KcjiIa B MO3ULMOHHON CHCTEME C
OCHOBaHUEM, MEHbIIUM WK paBHbIM 10, Ha OTAEIBHBIE HUPBHIL.

[Mukn ¢ nmepeMeHHON. ANTOPUTMBI ITPOBEPKU JETUMOCTH OJHOIO LEIOr0 4MCiia Ha JPYroe,
MIPOBEPKHU HATYPaJIbHOTO YUCIIA HA ITPOCTOTY.

OO6paboTka CUMBOJBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) NepeMeHHble. [locuMBoIbHAS
o0OpaboTka cTpok. Iloacuér 4acToThl MOSIBIEHUS CUMBOJIAa B CTpoke. BeTpoeHHble QyHKUIMU Amist
00pabOTKHU CTPOK.

AHaJN3 AITOPUTMOB

OmnpeneneHre BO3MOXKHBIX pPE3YJIbTaTOB pabOTHl ajIropuT™Ma IMPH JAHHOM MHOXKECTBE
BXOJHBIX JIaHHBIX, ONPEIECICHHE BO3MOXKHBIX BXOIHBIX JaHHBIX, NPUBOJAIIMX K JIaHHOMY
pe3ynbTarty.

9 KJIACC
IudpoBasi rpaMOTHOCTD
I'mo6anbHas cerb UHTEpHeT U cTpaTernu 0€30NMacHOro noBeieHUusi B Hel



I'moGanbnas cerb MWutepHer. IP-agpeca y310B. CereBoe XpaHEHUE JHaHHBIX. MeToabl
WH/IMBUYaJIbHOTO M KOJUIEKTUBHOTO pa3MelleHus HoBoil mHdopmanuu B HMHTepHere. bonbiime
JaHHbIe (MHTEPHET-IaHHbIE, B YACTHOCTH JJAHHBIE COIMAJIBHBIX CeTel).

[TonstTre 006 wHPOpMAMOHHOW Oe30macHOCTH. YTpo3bl WHPOPMAIMOHHON O€30MacHOCTH
npu pabore B TIIOOANBHOM CETH M METOIbl TPOTUBOACHCTBHS UM. IlpaBmia Oe3omacHOU
ayreHTU(UKauuy. 3amura JuuHor nHdopmauuu B UnTepuere. bezomnacHble cTpareruu noBeIeHUs
B Untepuere. [IpenynpexaeHre BoBiIeUeHUs B JECTPYKTUBHbIE U KPUMHUHAJIbHbIE ()OPMBI CETEBOM
AKTUBHOCTH (KMOEpOYJIITUHT, PUIIMHT U ApyTrUe GOPMBI).

PaGora B uHpOpMALMOHHOM NPOCTPAHCTBE

Bunel nearenpHocTM B VIHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHMKAIIMOHHBIE CEPBUCHI
(mouroBas ciy>0a, BUJ0-KOH(EPEHII-CBSA3b U JPYTHUE), CIIPABOYHBIEC CIYXKObI (KapThl, paCIUCAHUS
U JIpyrHe), TOUCKOBBIE CIYXObI, CIIy>kObl OOHOBIICHHS MPOrPAMMHOIO OOECIEYeHUs M Jpyrue
ciyk0bl.  CepBHCHI TOCyAapCTBEHHBIX yciyr. OOnaunble xpaHwmmmia JgaHHbIX. Cpeacta
COBMECTHOH pa3pabOTKM JOKyMEHTOB (oHnaiH-opucel). IlporpamMHoe obecriedeHne Kak BeO-
CEpPBHC: OHJIIAHOBBIE TEKCTOBBIE U I'pauUeCcKue peJaKkTOPhl, Cpelibl pa3paboTKH IPOrpaMMm.

Teopernyeckue 0CHOBbI HHPOPMATHUKH

MopenupoBaHue KaKk MeTO/1 O3HAHUS

Mopnens. 3amaum, perraemble € MOMOIIBIO MojenupoBaHus. Knaccudukanuu Mopeneil.
MarepuanbpHble (HaTypHbIE) U MHPOpPMaLMOHHBIE MoJienu. HenpepriBHbIE U AMCKPETHBIE MOJEIH.
Wmuranmonnsie monenu. HUrposele Moaenu. OreHKa aJeKBaTHOCTU MOJEIM MOJIEIHUPYEMOMY
O00BEKTY H LEJISAM MOJCIUPOBAHHUS.

Tabnuanbie moaenu. Tabnwia kak MpeCTaBICHUE OTHOIICHUS.

ba3zbr nannbx. OTO0p B TAOMUIIE CTPOK, YAOBIETBOPSIONIMX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepmmna, pebpo, myts. OpHEHTHPOBAHHBIE U HEOPUEHTHpOBaHHBIC Tpadbl. [nmmHa
(Bec) pebpa. BecoBas wMarpumna rpada. Jymaa nytu wMexay BepmmHamu rpada. Iloumck
onTuMaibHOro myTH B rpade. HavyanpHas BepmmHa (MCTOYHUK) M KOHEYHas BeplIMHA (CTOK) B
OpUEHTHpPOBaHHOM Trpade. Brruncnenne konudecTsa myTel B HAIIPAaBIEHHOM allUKINYECKOM rpade.

Hepeso. Kopens, Bepimna (y3en), 1uct, pedpo (xyra) nepesa. Boicora aepesa. [lognepeso.
[Tpumeps! ucnons3oBaHus JAepeBbeB. [lepedop BapuaHTOB C MOMOIIBIO JiepeBa.

[lonsTe MareMaTH4ecKOW MOJAENTU. 3aJaud, pellaeMble C IOMOIIbI0 MaTeMaTHYECKOTrO
(KOMIBIOTEPHOT0) MoEeapoBaHus. OTIMYNE MAaTEMAaTUHYECKOW MOJIENH OT HATYPHOM MOJENIU U OT
CJIOBECHOTO (JIUTEPATYpPHOTO) ONMMUCAHMS OOBEKTA.

Dranbl KOMIBIOTEPHOTO MOJIETUPOBAHUS: IOCTAHOBKA 33J]a4u, IOCTPOCHHE MAaTEeMaTHYECKOM
MOJIeNIH, MPOrpaMMHasl peajau3anusi, TeCTUPOBaHUE, NPOBEICHNUE KOMIIbIOTEPHOTO SKCIIEPUMEHTA,
aHaJIU3 ero Pe3yJbTaTOB, YTOYHEHHE MOJIEIH.

AJITOPUTMBI M IPOTPaMMHUPOBAHHE

Pa3pa0oTka aJropuTMOB U POrpamMm

Paz6uenue 3agaum Ha noazagaun. CocraBieHHE alTOPUTMOB U MTPOrPaMM C UCIOIB30BAHUEM
BETBJICHUH, ITUKJIOB M BCIIOMOTATENIbHBIX aJlTOPUTMOB JUIsl YIIpaBJIeHUs UcroaHuTeneM Pobot
JIPYTMMHU UCIIOJIHUTENSIMU, TaKUMU Kak Uepenanika, UepTEXHUK U IPYTUMH.

TaOnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBlieHME M OTJIaJKa
MPOrpaMM, peajn3yrouX TUIIOBbIE aIrOPUTMbI 00PaOOTKH OJTHOMEPHBIX YHCIOBBIX MAacCHUBOB, Ha
OMHOM "3 s3bIKOB TmporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlkonpHbIi
AnroputMudeckuil  SI3bIK): 3amONHEHHWE YHUCIOBOTO MaccuBa CIy4YailHBIMH 4YHCIaMH, B



COOTBETCTBUM € (hopMysoi miaM MyTEM BBOJA YMCEN, HaXOXKICHHE CYMMBI 3JIEMEHTOB MacCHBa,
JUHEHHBIH TOMCK 33JaHHOrO 3HAYEHMs B  MAaccuBe, IMOJCYET HJIEMEHTOB  MAacCHBa,
YIIOBJICTBOPSIIOIIMX  3alaHHOMY YCJIOBHIO, HAaxXOXJEHHWE MHHUMAIBHOTO (MaKCHUMAaJIbHOTO)
aneMeHTa MmaccuBa. COPTHPOBKA MacCHBa.

O0paboTka MOTOKA TAaHHBIX: BHIYUCICHNE KOJIMYECTBA, CYMMBI, CPETHETO apU(PMETUIECKOTO,
MUHHMAaJIBHOTO U MaKCHMAaJIbHOTO 3HAYCHHS DJIEMEHTOB IMOCIIEIOBATEIBHOCTH, YAOBICTBOPSIONINX
3aJJaHHOMY YCJIOBHIO.

Ynpasienue

Vnpanenue. Curnan. OOpatHas cBs3b. I[lomyueHue curHanoB oT HM(QPOBBIX JATYUKOB
(xacaHus, pacCTOSHUS, CBETa, 3ByKa U Apyroro). ITpuMepsl ncnonb3oBaHus MpUHLIUIA 0OpaTHON
CBSI3U B CHCTEMaXx YIPaBICHHUs TEXHUYECKUMHU YCTPOHCTBaMU C MOMOIIBIO JaTYMKOB, B TOM YHUCIIE B
POOOTOTEXHHUKE.

[Tpumepsl poOOTU3MPOBAHHBIX CHCTEM (CHCTEMa YNpaBJICHUS IBMKEHHEM B TPAHCIIOPTHOMN
CHCTEMe, CBapOYHAas JIMHUS aBTO3aBO/A, aBTOMATH3MPOBAHHOE YIPABJICHUE OTOIUICHHEM JIOMA,
aBTOHOMHASI CHCTEMa YIPABJICHUS TPAHCIIOPTHBIM CPEACTBOM H APYTHE CUCTEMEI).

HNuadpopMannoHHbIEe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JUIbI

[lonatue 00 3yeKTPOHHBIX Tabnauuax. TUMbl JaHHBIX B sUEHKaX AJIEKTPOHHOM TaOJIUIBL.
PenaktupoBanue u ¢opmarupoBanue Tabaui. BcTpoeHHble (GYHKIMHU JUIsl MOMCKAa MaKCHUMyMa,
MUHHMYyMa, CyMMbl H cpeaHero apugpmernyeckoro. COpTHPOBKAa MJAHHBIX B  BBIJICICHHOM
nuanaszoHe. IlocTpoeHne nuarpaMm (THCTOrpaMma, Kpyropas AMarpamma, TOYeyHasl Juarpamma).
Br16op THMa guarpamMmel.

[IpeobpazoBanue dopmyn npu xkonupoBaHuu. OTHOCHUTENbHAsI, a0CONIOTHAS W CMEIIaHHAs
aapecarus.

VYciioBHBIE BBIYMCICHHS B 3JEKTPOHHBIX Tabnuuax. CyMMHpOBaHHE U MOACYET 3HAYCHMIH,
OTBEYAIOIIUX 3aJlaHHOMY YycioBuio. OOpaboTka OonbIIMX HAOOPOB JaHHBIX. YuHCIEHHOE
MO/JICIMPOBAHUE B AIEKTPOHHBIX TaOIUIIAX.

NudopmanuoHHbIe TEXHOJOTHH B COBPEMEHHOM 001IeCTBe

Pone MHQOPMAIIMOHHBIX TEXHOJIOTUH B Pa3BUTHM SKOHOMHKH MHpA, CTpPaHbI, PETHOHA.
OTKpbITBIE 00pa30BaTENbHBIE PECYPCHI.

[Ipodeccun, cBszanHble ¢ MHOOPMATHKONW U MHPOPMALMOHHBIMU TEXHOJIOTHSIMH: BeO-TU3aiiHep,
MPOTPAaMMHCT,  Pa3padOTYMK  MOOWIBHBIX  TNPWIOKEHH,  TECTHPOBIIUK,  aAPXUTEKTOP
IIPOrpaMMHOT0 00€ecIeueHus], CIELUATNCT 110 aHAJIU3Y JaHHbIX, CACTEMHbIN aJMHUHUCTPATOP.

INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIIACC

Kona | IlpoBepsieMblii 3j1eMeHT coJep:KaHus

1 | Ludposas rpaMOTHOCTH

Komnbrorep — yHuBepcalabHOE BBIYMCIMTEIBHOE YCTPOMCTBO, paloTtaromiee g

11 nporpamme. Turmer KOMITBIOTCPOB! NEpCOHAIBHBIC KOMIIBIOTCPEI, BCTPOCHHBI]
" | xommproTEpHI, CymepkoMmbIOTEpEl. MOOHIBHBIE yCTpOHCTBA. TeXHHKa 0E30MaCHOCTH M

npaBuiia paboThl Ha KOMITBIOTEpE




1.2

OcHOBHbBIE KOMIIOHEHTBHI KOMIIbIOTEpa M MX Ha3HaueHue. lIponeccop. OmnepaTuBHas M
JIOJITOBPEMEHHAsI TIaMATh. YCTpPOMCTBAa BBOJA M BbIBOJA. CEHCOpHBIM BBOJ, JaTYUKY
MOOUJIBHBIX YCTPONCTB, CpeAiCTBAa OMOMETPUUECKON ayTeHTU(UKAIIH

1.3

Hctopusi pa3BuTHST KOMIIBIOTEPOB M TporpammHoro obOecrneueHusi. I[lokoneHus
KOMITbIOTEpOB. COBpEMEHHBIE TEHJICHIIMH Pa3BUTHUSI KOMIbIOTEPOB. CynepKOMIBIOTEPHI
[TapamnensHble  BbluMciieHHs. [lepcoHanbHblid  KoMmmbtoTEp. IIpomeccop wu  erg
XapakTepUCTHKU  (TakToBash  4acToTa,  pa3psaHocTb).  OmepaTuBHas  MaMATh
JonroBpemenHass maMsaTh. YCTpoicTBa BBOoAa M BbIBOAA. OOBEM XpaHUMBIX JTaHHBIN
(omepaTvBHas MaMATh KOMIIBIOTEPA, KECTKUM TUCK M TBEPAOTEIbHBIH HAKOMHUTEIh
MOCTOSIHHAS TaMTh cMapTHOHA) U CKOPOCTh JOCTYyTA JIsl pa3TUYHbBIX BUIOB HOCUTENEH

1.4

[Tporpammuoe oOecneueHue KommbioTepa. [IpukiagHOe mporpaMMHOe oOecredeHne
CucremHoe nporpaMMmHoOe obecrieuenue. CucTemsl mporpamMmmupoBanus. [IpaBoBast oxpaHg
mporpaMM W JaHHBIX. beciuiaTHeIe W yCIIOBHO-OecIuiaTHBIe TporpaMMbl. CB0OOOIHO4
MporpaMMHOE 00ecIieueHue

1.5

@aiinel u manku (karanoru). Tumsl ¢aitnos. CBoiicTBa (aiinoB. XapakTepHbIe pa3Meph
(bailioB pa3MTUYHBIX TUMOB (CTpaHUIA TEKCTa, AJIEKTPOHHAsE KHUTA, (hoTorpadus, 3ammcy
MIECHU, BUJICOKJIMII, TOJIHOMETPAXKHBIN (QUITbM)

1.6

[Tpuniuns! noctpoenus ¢aitnossix cucreM. IloaHoe ums ¢aitna (manku, katanora). ITyTs
K (haiuty (manke, KaTajuory)

1.7

QaitnoBelii  MeHemkep. Pabora ¢ daiinamum M mankamu (KaTajgoraMu): CO3/IaHHE
KOIIMPOBaHNUE, MIepeMEeICHIE, TIEPEHMEHOBAHNE U yIalieHHe (DailiioB U MarokK (KaTajaoroB)
[Towuck (haityioB cpeicTBaMK ONIEPAIIMOHHON CHCTEMBbI

1.8

ApxuBanus nansbiX. Mcnonap30Banne nporpaMM-apxuBaTOpOB

1.9

KomnbroTepHble BUPYCBI U Apyrue BPEJOHOCHBIE MporpaMmbl. [IporpamMmsl Asist 3aluTh)
OT BUPYCOB

1.10

O6benunenne kommbioTepoB B ceTb. Cerb WHrepHer. BeO-cTpanuna, BeO-calfT
CrtpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctemsl. [lonck napopmanuy
O KJIFOUEBBIM CJIOBaM U 10 U300paxkeHuto. JloctoBepHOCTh HH(POPMALIMH, TTOTYYEHHOM 1]
HNuTepuera

1.11

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIHH

1.12

CeteBoil THKeT, 6a30Bble HOPMbI UHPOPMALIMOHHOM 3TUKU U MpaBa MpH paboTe B CEeTY
Wutepuer. Ctpateruu 0ezonacHoro noseaeHus B laTepHere

TeopeTnueckre OCHOBBI HHPOPMATUKU

2.1

Wudopmanrs — 0JHO M3 OCHOBHBIX MOHATUNA COBpeMeHHOW Hayku. MHpopmaims Kay
CBEJICHUS, NPeAHAa3HAaYCHHbIC JJIS1 BOCIIPUATHS YEJIOBEKOM, M MH(POpPMAaLUs KaK JaHHbIC
KOTOpPBIE MOTYT OBITh 00pab0OTaHbI AaBTOMATU3UPOBAHHON CHCTEMOM

2.2

JIMCKpeTHOCTh AaHHBIX. BO3MOXHOCTB ONUCaHMsI HEMPEPHIBHBIX 0OBEKTOB U MPOLIECCOB
MOMOILBIO TUCKPETHBIX AaHHBIX. HpOpMaLmOHHbIE MPOLIECCH — MPOLECCHI, CBSI3aHHBIE (
XpaHEeHUEeM, TpeoOpa30BaHKEM U Nepeaueii TaHHbIX
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CumBon. Andautr. MonrHocTs andaButa. Pa3sHoOOpasue s3bIKOB W ain)aBUTOB.
EcrecTBeHHbIe ¥ (OpMaNbHBIC S3bIKH. AJI(AaBUT TEKCTOB HAa PYCCKOM si3bIKe. [IBOWYHBIN
andaut. KonmuecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIWK) (PUKCUPOBAHHOM




JUIMHBI B JBoMYHOM andasure. [IpeoOpazoBanue mr00oro andaBhTa K JBOUYHOMY.
KonuyectBo pa3nuyHbIX CJIOB (DUKCHPOBAHHOW JUIMHBI B aii)aBUTE OINpPeNeIEHHON

MOIITHOCTH
24 KomupoBanue cuMBOJIOB OAHOrO andaBUTa € TOMOIIBIO KOJOBBIX CJIOB B JAPYyrom
" | andasure, komoBas Tabnuia, 1EKOAUPOBAHKUE
)5 JBonunbiii koxa. [lpeacraBieHne AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOWYHOM
" | andaBure
26 Nudopmanionnsiii 00bEM naHHBIX. bBUT — MuUHUManpHAs e€IUHUIA KOJIMYECTBY
" | urdopmarmu — nBoMUHEIA paspsa. baiiT, kumobaiT, Merabaiit, rurabait
57 CkopocTh mepelayu JaHHbIX. EAMHUIBI CKOpOCTH Iiepedaud JaHHbIX. VckakeHug
" | uadopmanmu npu nepenaye
KonnpoBanue texcroB. PaBHOmepHbiii kona. HepaBHomepnbiii koa. KomumpoBka ASCII
)3 Bocemubutable koaupoBku. Ilonstue o xoampoBkax UNICODE. JlexogupoBaHwmE
" | coobmiennit ¢ WCMONB30BaHMEM ~ PABHOMEPHOIO M HEPaBHOMEPHOIO  KoOja
WNudopmannonHsiii 00bEM TEKCTa
OOmiee mnpexacraBieHHe O IUGPOBOM MPEACTABICHUH ayJIUOBU3yalbHbIX M JApPYTUX
2.9 | menpepriBHBIX nanHbIX. KogupoBanue nsera. [{BeToBsie monenu. Moaens RGB. ['my6oung
kogupoBanus. [lanutpa
710 PactpoBoe u  BekTOpHOE mpezacTaBieHue — u3oOpaxkeHuil. Ilukcensb.  OreHkd
" | madopmanmonroro o0bEMa rpaguUECKMX JaHHBIX I PACTPOBOrO M300paKeHHs
KonupoBanue 3Byka. Pa3psinHocTe M uactoTa AuckpeTusanuu. KonnuecTBO KaHalOR
2.11| 3anucu. OneHKa KOJUYECTBEHHBIX MapaMeTpPOB, CBSI3aHHBIX C MPEJICTAaBICHUEM U
XpaHEHUEM 3BYKOBBIX (hailioB
3 | UudopmarimoHHbIE TEXHOJIOTHH
31 TekcToBBIC TOKYMEHTHI U UX CTPYKTYpPHBIC 3JIEMEHTHI (CTpaHMIIA, a03all, CTPOKa, CIIOBO
" | cumson)
19 TekcToBBIA TpOIlECCOP — WHCTPYMEHT CO3JaHMs, PelaKTUPOBaHHUS W (opMaTHPOBAHUS
" | rexcros. IpaBua HaGopa Tekcra
PenaktupoBanne Texcra. CoiictBa cumBonioB. lpudt. Tunbsr mpudTtoB (pyOsieHbIe, d
13 3acedykamu, MoHomupuHHBIE). [lomykupHoe u KypcuBHoe HauepTaHue. (CBOWCTBY
" | aGzameB: rpaHumbl, ab3anHBI  OTCTYN, HWHTEpBal, BblpaBHUBaHWE. CTHIEBOE
dbopMaTupoBaHue
3.4 CtpykTypupoBaHue WHGOpPMAIMU C TOMOIIBIO CIHCKOB M Tabiui. MHOTOypOBHEBBI]
" | cmckn. JloGaBienne TabIMIl B TEKCTOBBIE IOKYMEHTBI
35 BcraBka m300paxeHHii B TEKCTOBBIE NOKyMEHTHI. OOTekaHHe H300paKeHHU TEKCTOM
" | BriroyeHue B TEKCTOBBIN JJOKYMEHT JHarpamMm u (opmyIt
16 [TapameTpsl cTpaHuipl, HyMepauus cTpaHull. JloGaBieHHe B TOKYMEHT KOJIOHTHTYJIOB
| ccbutok
IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. I'osiocoBoii BBoJ TekcTa. OnTHueckoq
3.7 | pacno3HaBanne Tekcra. KommbroTepHbli nepeBoa. lcnosb3oBaHuE CEPBHUCOB CETH

WNHuTtepHeT aiis 00paboTKu TEKCTa




18 3HaKOMCTBO ¢ TpaduyecKUMHU peaakTopamu. PactpoBble pucyHku. Kcnomb3oBaHug
" | rpaduyecKkuX MPUMUTHBOB
Omnepauuu penakTUpoBaHus rpaduuecKux 0O0bEKTOB, B TOM uucie mudpoBsix ¢oTorpaduit
3.9 | u3amenenue pasmepa, oOpeska, MOBOPOT, OTpakeHHe, padora ¢ oOsacTsiMu (BbIIEICHHE
KONMPOBAaHKE, 3AJTMBKA IIBETOM), KOPPEKIIMS IIBETA, IPKOCTH U KOHTPACTHOCTH
Bextopnas rpaduka. Co3mgaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU CpPEICTBaMU
3.10] TekcToBOTO MpoIECCOpa WK APYrHX MporpaMMm (mpuiokeHuil). JJo0aBneHne BEKTOPHBIN
PUCYHKOB B JOKYMEHTbI
311 [TonroroBka MynpTUMEAUHHBIX nHpe3eHTauui. Craiin. JloGaBieHue Ha ciaill TekcTa Y
' n3o0pakeHuil. Pabora ¢ HECKOJIBLKUMHU ClIaiilaMu
3.12] o6aBnenue Ha ciaiil ayAMOBU3yaIbHBIX JaHHBIX. AHUMAIMs. | nnepcchliku
8 KUIACC
Kopa | IIpoBepsiemblii 3jieMEHT COlePKAHUS
1 | Teopernueckue ocHOBBI HH(POPMATHKI
Hemno3unuonHble W TO3UIMOHHBIE CHUCTeMbl cuucieHus. Andasut. OcHoBaHUE
1.1 | Pa3zsépnyras popma 3anucu yucna. [lepeBo B TECATUUHYIO CUCTEMY YKCEN, 3aITUCAHHbIX
B JIPYTUX CUCTEMaX CUUCICHUS
1.2 | PumMckasi cuctema CUMCIIeHUs
JlBonuHas cucrema cuucieHus. llepeBox nenwix umcen B mpeaenax or 0 go 1024 H
JBOMYHYIO CUCTEeMY cuucieHus. BoceMepuuHas cucrema cuucienus. [lepeBoy uncen ug
1.3 | BocbMEpUYHON CHUCTEMBI B JIBOMYHYIO U JECATUYHYIO CHUCTEMBl U 0OOpaTHO
[lectHanuarepuyHas cucteMa cyucieHus. l[lepeBon dYmcen u3 MIECTHAAATEPUIHOMN
CHUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U ACCATUIHYIO CUCTEMBI U 0OpaTHO
1.4 | Apudmernueckue onepariy B TIBOUIHON CHCTEME CUHCICHUS
Jlorndeckue BbICKa3biBaHUs. Jlormueckue 3HAYCHHS BbICKA3bIBAaHWW. DJIEMEHTAPHbBIE M
COCTaBHbIE BbICKa3bIBaHMA. Jlorumueckue omepanuu: «uW» (KOHBIOHKIHSA, JOTHYECKOd
L5 YMHOXEHHUE), «WIn» (AU3BIOHKIMUSA, JIOTHYECKOE CJIOXKEHHUE), «He» (JIOTHYecKod
| orpunanue). IpropureT norndeckux omneparuii. OnpeseneHrne HCTUHHOCTH COCTaBHOIQ
BBICKA3bIBAHUS NIPU U3BECTHBIX 3HAUEHUSX MCTUHHOCTU BXOSIIMX B HETO 3J€MEHTapHbBIN
BBICKa3bIBaHUI
16 Jlormueckue BeIpakeHus. [IpaBuima 3amucu Jorudeckux BbIpakeHuil. [loctpoenue Tadmmil
" | ICTHHHOCTH JIOTHYECKUX BBIPOKEHHI
1.7 | Jloruueckue 3meMeHThI. 3HAKOMCTBO € JIOTUYECKUMH OCHOBaMH KOMIIBIOTEpA
2 | AIropuTMbl U IPOTpaMMHUPOBAHUE
21 [Tonsitue anroputrma. McmonmHWTENH anropuTMoB. AJTOPUTM Kak IUTaH yIpaBJICHHS]
" | ucnonmaurenem
27 CpoiicTBa anroputMa. CrocoObl 3amucy anropuTMa (CIOBECHBIM, B BHJE OJOK-CXEMBbI
| mporpamma)
)3 AJropuTMUYECKUE KOHCTPYKUMH. KOHCTpyKIus «cienoBanuey. JIMHEHHbBIA alrOpuTM.
" | OrpaHn4eHHOCTD JTMHEWHBIX aJTOPUTMOB: HEBO3MOKHOCTD TPEILYCMOTPEThH 3aBUCHMOCTD




TIOCICA0BATCIIBHOCTHU BBITTOJIHACMBIX ZIGfICTBI/II\;I OT UCXOOHBIX JAHHBIX

24

KOHCpr'KHI/ISI «BCTBJICHHUC) . IIOJIHAasA W HCIIOJIHAsA (bOprI. Brinonnenrne 1 HeBBINOJIHEHHE
YyCJIOBUSA (I/ICTI/IHHOCTL 1 JTOXKHOCTB BBICKSBBIBH.HI/I}I). HpOCTBIe 1 COCTABHBIC YCJIOBUA

2.5

KoHcTpykuys «moBTOpeHHE»: LHUKIbI C 3aJaHHBIM YHUCIOM MOBTOPEHHM, C YCIOBHEM
BBINOJIHEHUS], C IEPEMEHHOM LKA

2.6

Pazpabotka mi1st GOpMambHOIO HCHOJIHUTENS aNrOpUTMa, MPHUBOISAIIETO K TpeOyeMoMy
pe3yabTaTy MpU KOHKPETHBIX UCXOTHBIX JaHHBIX. Pa3paboTka HECTIOKHBIX alTOPUTMOB (
WCTIOJIH30BAHUEM ITUKJIOB M BETBJICHUH JJIsl YIPaBICHUS (POPMATIHHBIMHI UCTIOTHUTEISIMU
BrImonHeHne alropuTMOB BPYYHYIO W Ha KoMIbioTepe. CHHTaKCHYECKHE M JIOTHYECKU{
omnOku. OTKa3bl

2.7

A3pik mporpammupoBanus (Python, C++, Java, C#, [konpHBIH ANTOpUTMHYECKUU
Azpik). Cucrema mpOrpaMMHUPOBAHUS: PEAAKTOP TEKCTa MPOrpamM, TPAHCISATOP
OTJIaTYNK

2.8

HepeMeHHaﬂ: THII, UMs1, 3HAYCHUC. ]_[eJ'ILIC, BCHICCTBCHHBIC 1 CUMBOJIbHBIC ICPEMCHHBIC

2.9

Oneparop mnpucBavBaHUs. ApUPMETHUECKHE BBIPAKEHUS U TMOPSAOK UX BBIYMCICHUS
Onepanuu ¢ HeiabIMU YUClIaMu: LEI0YUCIIEHHOE JIeJIeHHe, OCTaToK OT AeneHus. [IpoBepkd
JEJIMMOCTH OZHOTO LEJIOTO YHCIIa Ha JPyroe

2.10

BetBnenus. CoctaBHblE YCIOBHS (3aMCh JOTUYECKUX BBIPAXXEHUI HAa M3y4aeMOM SI3bIKG
nporpaMMmupoBanust). HaxoxxaeHne MUHUMyMa M MakCHUMyMa U3 JIBYX, TPEX U UYETBIPEX
yyceln. Pelnenne KBagpaTHOro ypaBHEHHsI, IMEIOIIETO BEIECTBEHHBIE KOPHU

2.11

}_—[I/IaJ'IOl"OBaSI OTJIalKa MporpaMm: IMOMmaroBO¢ BBIMMOJIHCHUC, ITIPOCMOTP 3HAYCHUN BEITUYUH
OTJIaJOYHBIN BBIBO/, BLI60p TOYKH OCTaHOBA

2.12

Huxn ¢ yenmoBueM. Anroput™M EBKimma i1t HaX0KIeHUST HAMOOJIBIIIETO 00IIero AeauTes
JIBYX HaTypaJIbHBIX 4ucen. Pa3OweHue 3amucu HAaTypajbHOTO 4YHCIa B IO3UIIMOHHOMN
CHUCTEME C OCHOBAHHEM, MEHBIITMM WJIH paBHBIM 10, Ha OT/IETIBHBIC U PHI

2.13

Hukn ¢ nepeMeHHONW. ANrOpUTMBI IPOBEPKU JEIUMOCTH OJHOIO LEI0r0 YKCia Ha Ipyroe
IIPOBEPKU HATYPAJIbHOI'O YHCJIa HAa IPOCTOTY

2.14

OO6paGoTka  CHUMBOJBHBIX  JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIE)  IE€pPEeMEHHbIE
ITocumBonbHast 0o0paboTka cTpok. IloAcu€T YacToThl NOSBICHHS CHMBOJA B CTPOKE
Berpoennsie pyHkimm 1 00pabOTKH CTPOK

2.15

OmnpeneneHue BO3MOXHBIX Pe3yJbTATOB pabOThl aIrOPUTMA IPU 33JaHHOM MHOKECTBE
BXOJIHBIX JIaHHBIX, ONPEACICHUE BO3MOKHBIX BXOJHBIX JTAHHBIX, MIPUBOAIIUX K JAHHOMY
pe3ynbTary

9 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1

[{udposast rpaMOTHOCTH

1.1

I'mobanpHas cerb Wntepner. IP-agpeca y3moB. CeTeBoe XpaHEHWE MaHHBIX. MeEToib
WHIMBUYaTbHOTO U KOJUICKTUBHOTO pa3MellleHus HOBOMl uHdpopmauuu B HHTepHere
Bbonbie nqanHeple (MHTEPHET-/IaHHbIE, B YACTHOCTH JIAHHBIE COIIMATIBHBIX CETeH)

1.2

[Tousitue 00  wHOOpPMAIMOHHONW  0€30MacCHOCTH.  YTPO3bl  MH(MOPMAIMOHHOU




0e3omacHOCTH TpH padboTe B MIOOATBHOM CETH U METOJbI MPOTHUBOACUCTBUS WM.
[IpaBuna Oe3omacHON ayTeHTH(UKANHMKU. 3aluTa JUYHOW HWHGOpPMAIMH B CETH
Nurepner. be3zonacHbie cTpateruu noseaeHus B cetd WHtepHeT. [lpenynpexneHue
BOBJICUCHHUSI B JIECTPYKTHBHbIE U KpPUMHHaJIbHbIE (OPMBI CETEBOM AaKTHUBHOCTHU
(xubepOysuMHT, GUITUHT U IpyTHe (HOPMBI)

1.3

Bunsl nestensHoctd B UHTepHeTe. MHTEpHET-CEPBUCH: KOMMYHHUKAIIMOHHBIE CEPBUCH
(mouroBast ciyx0a, BHIEO-KOH(EPEHII-CBSA3b U JIPYTHE), CIIPABOYHBIE CITYKOBI (KapThl
pacnucaHus M JApYyTHe), MOHUCKOBBIE CIYXKOBbI, CIyKObl OOHOBIEHHS MPOrPAMMHOIG
obecrieueHuss M aApyrue ciayxkObl. CepBUCBH TOCYAAPCTBEHHBIX Yyciyr. OOgauHblg
XpaHuauIna AaHHbIX. CpeacTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (OHJIaiH-0(pUCHI)
[TporpamMHOe obecrieueHue Kak BeO-CEepBHC: OHJIAHHOBBIE TEKCTOBbIE M IpadUuecKug
PEIaKTOPBI, Cpebl pa3paboTKHU NPOrpamMm

TeopeTnueckre OCHOBBI HHPOPMATHKU

2.1

Mogens. 3amaun, perraeMble ¢ MOMOLIbI0 MojaenupoBanus. Kiaccudukammuu moneneit
MarepuanbHble (HaTypHbIE) U HHPOPMALMOHHBIE MO/IeTH. HempepbiBHBIE U TUCKPETHBI|
Mozenu. Mmurannonusle Mozaenu. Mrposble Mozenu. OLieHKa COOTBETCTBHUS MOJIENY
MOJIETUPYEMOMY OOBEKTY U LEJISIM MOAEITUPOBAHUS

2.2

Tabauunbie MOICIIN. Ta6JII/II_Ia KaK IMPCACTABJICHUC OTHOMICHUS

2.3

basbl nannapix. OTOOp B TAOIUIIE CTPOK, YAOBJIETBOPSIONIMX 3aIaHHOMY YCIIOBHIO
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I'pad. Bepunna, peOpo, myTs. OpHeHTHPOBaHHbBIE U HEOPUEHTHPOBAaHHBIE Ipadbl. J{IHH]
(Bec) pebOpa. Becoas matpuna rpada. JnuHa myta mexnay BepimHamu rpaga. Iloucy
onTUMalibHOrO MyTH B rpade. HavanpHas BepmmHa (MCTOYHMK) M KOHEYHAs BEpPIIMHY
(cToK) B opueHTHpOBaHHOM rpade. Briuncienune KojinyecTBa MyTeW B HAIPaBICHHOM
AIUKINYECKOM rpade

2.5

Hepeso. Kopens, BepmmHa (y3en), aumcT, pebpo (myra) gepeBa. Bricota nepea
[Tonnepeso. Ilpumeps! ncnonb3oBanus AepeBbeB. [lepeOop BapraHTOB ¢ OMOIIBIO JIepeBa)]

2.6

[TonsiTHE MaTeMaTU4YeCKOW MOZEIH. 3aJauu, pelIiaeMble ¢ TOMOIIbI0 MAaTEMAaTUYECKOT(
(KOMIIBIOTEpHOTO) MozenupoBaHus. OTIWYHE MaTeMAaTHUYECKOW MOJIETH OT HaTypHOM
MOJIETIH U OT CJIOBECHOTO (JINTEPATYPHOT0) OMUCAHUS 00bEKTa

2.7

OTaInsl KOMITBIOTCPHOT'O MOACIIMPOBAHUA: IIOCTaHOBKa 3aaa4H, MMOCTPOCHHU(]
MaTeMaTHIeCKOI MOZACIIM, MporpaMMHas pcajanu3anusda, TECTUPOBAHUEC, IMPOBEACHN|
KOMIIBIOTCPHOT'O 3KCIICPUMCHTA, aHAJIN3 €TI0 pE3yJIbTaTOB, YTOYHCHHUEC MOACIIN

AJNTOPUTMBI U IPOrPAMMUPOBAHHE

3.1

Pa3Oouenne 3amaum Ha mom3amaun. CoOCTaBJIICHHE alTOPUTMOB U MpOTrpaMM  (
HCIIOJIb30BAHUEM BETBJICHUM, ITUKJIOB M BCIIOMOTATENIbHBIX aJTOPUTMOB JIJIsl YIIPaBJICHUS
VCTIOJTHUTENIEM WM JPYTHUMH UCTIONHUTEISIMH

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. COCTaBlI€HHE U OTJIaJKa
MporpamMM, peaM3yIONIUX THIIOBBIC AJTOPUTMBI OOpaOOTKHM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJTHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, [Tackans, Java, C#,
[IxonbHBIA ANTOPUTMHYECKUN SI3BIK): 3aIIOJIHEHHE YUCIIOBOIO MAacCHBa CIyYalHBIMU
YHClIaMHi, B COOTBETCTBUU ¢ (pOopMysol uiam myTEM BBOJA YHCEN, HAXOXKJIEHUE CYMMBbI
AJIEMEHTOB MACCHBa, JMHEWHBIM TOUCK 3aJaHHOTO 3HAYEHUsS B MAaCCHUBE, MOJICUET




AIIEMEHTOB  MAcCHBa, YJIOBJIETBOPSIIOIIMX  33JaHHOMY  YCIIOBHIO, HaXO0)KJIEHUE
MHUHHUMAJIBHOTO (MaKCUMaJIbHOT0) 3JieMeHTa MaccuBa. COpTUPOBKA MACCHBA

06pa60TKa IIOTOKa JaHHBIX BBIYHCIICHUC KOJIMYECCTBA, CYMMBI, CpCaHCrd
33 apI/I(I)MCTI/I‘-ICCKOFO, MHHHMAJIbHOI'O u MAaKCHUMAJIBHOT'O 3HA4YCHUA 9JICMCHTOH
MOCJICHOBATCIIbHOCTHU, YIOBJICTBOPAIONIUX 3aIaHHOMY YCJIOBUIO

VYupasnenue. Curnan. O0partHast cBsizb. [lomydeHne CUTHAIOB OT MU(PPOBBIX JATYHKOH
(kacaHusi, pacCcTOSIHMSA, CBETa, 3ByKa W Jpyroro). [IpuMepbl MCroiab30BaHUs TPUHIIHIIY
0o0paTHOM CBSI3M B CUCTEMaXxX yMHpPaBICHUS TEXHUYECKHUMH YCTPONCTBaAMH, B TOM UHUCIE H
3.4 | pobotorexnuke. [lpumepsl poOOTU3HPOBAHHBIX CHCTEM (CHUCTeMa  YIpaBIICHUS
JIBKEHHEM B TPAaHCIOPTHOM  cHUCTEMe,  CBapodYHas  JIMHUS  aBTO3aBOJA
ABTOMATHU3MPOBAHHOE YIIPABIIEHNUE OTOIUICHHEM JIOMa, aBTOHOMHAs CUCTEMa YTIPaBJICHHUS]
TPAHCIIOPTHBIM CPEICTBOM U APYTHE CUCTEMBI)

4 | MadopmanioHHble TEXHOIOTUN

[Tonsitne 06 »7eKTpOHHBIX Tabnunax. TUMBl JaHHBIX B SUYEUKaX JEKTPOHHOM TaOIHUIIBI
PenaktupoBanne u ¢opmarupoBanue TaOauI. BceTpoeHHBIE (QYHKIIMK IS TTOMCKY
4.1 | MakcuMyMa, MUHUMYMa, CYMMBI U cpefHero apudmMerndeckoro. COpTHPOBKA JaHHBIX H
BBIZICJICHHOM Juana3zoHe. [locTtpoenne aumarpamMm (rucTorpamma, Kpyromas JuarpaMmma
ToueyHas nuarpamma). Beibop trma quarpammsl

[IpeoOpazoBanne Qopmyn mpu konupoBaHuu. OTHOCUTEIbHAs, AaOCOJIOTHAS Y
CMeIIaHHas aJpecanus

4.2

VY crioBHBIE BBIYMCICHUS B JIEKTPOHHBIX Tabaumax. CyMMHpOBaHUE U MOACUYET 3HAUCHU I
4.3 | oTBeUaronMX 3a/laHHOMY yclioBuI0. OO0paboTka OONBIIMX HAOOPOB MaHHBIX. UHCIEHHOG
MO/JICIIMPOBAHKE B DJICKTPOHHBIX TAOJIHIIAX

Ponp mH(OpMaMOHHBIX TEXHOJIIOTHI B Pa3BUTUM YKOHOMHUKH MUpA, CTPAHBI, pETHOHA
OtkpeiThie OOpazoBaTenbHble pecypchl. [Ipodeccun, cBsa3aHHble ¢ MHOOPMATHKOH Y
4.4 | undpopMAIIMOHHBIMU ~ TEXHOJIOTHSIMH:  BeO-AM3aiiHep, NPOrpaMMUCT, pa3pabOTUHK
MOOWJIBHBIX TPHUJIOKEHUH, TECTUPOBLIMK, APXUTEKTOP IMPOrPaMMHOI0 obOecredeHus

CIIEIMAJIMCT IO AHAJIM3Y JAHHBIX, CHCTEMHBIN aIMUHUCTPATOP

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 HHO®OPMATUKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Nzydenne uH(POpMAaTHKH Ha YpPOBHE OCHOBHOTO O0IEro oOpa3oBaHMs HAINpPaBICHO Ha
JOCTHIXKCHUC O6y‘-IaIOIIII/IMI/ICSI JIMYHOCTHBIX, MCTAIIPECAMCTHBLIX W MNPCAMCTHBIX PE3YJILTATOB
OCBOCHHMS COJIEPKAHUs yUEOHOT0 MpeIMeTa.

JIMHHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJIbTaThl MMEIOT HAIPABICHHOCTh Ha PEIIEHUE 3a/1a4 BOCIUTAHUS, Pa3BUTHUS
U cOLMaU3aliK 00y4aroIUXCs CPeICTBAMH y4eOHOT 0 peiMeTa.

B pesynbrare u3ydyeHus MH(POpPMAaTHKH Ha YPOBHE OCHOBHOIO oOIIero oOpa3oBaHUS Yy
oOyuarorierocst OynyT c()OpMHUpPOBAHbI CIEYIOIINE JINYHOCTHBIE PE3YIbTAThl B HACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:



LIEHHOCTHOE OTHOIIIEHHWE K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUECKOMY M HAayYHOMY
HaclleINi0, MOHUMaHUe 3HaueHHs: MH()OPMATHKU KaK HAyKH B >KU3HU COBPEMEHHOTO OOILECTBa,
BJIaJIEHUE OCTOBEPHON MH(OpMAaLUEl O IepeOBbIX MUPOBBIX U OTEUECTBEHHBIX JOCTH)KEHUSIX B
obmactn MHOOPMATHKHM M WH(GOPMAIMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 0 HU(PPOBOI TpaHCHOPMALIUNK COBPEMEHHOTO O0IIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OpUEHTAllMsl Ha MOpaJibHble LEHHOCTH M HOPMbBI B CHUTYallUiX HPABCTBEHHOIO BHIOODA,
TOTOBHOCTh OLIEHUBATh CBOE IMOBEACHHE M MOCTYIKH, a TAaKKe MOBEJCHHE U IMOCTYNKHU JIPYTUX
JIOACH ¢ MO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBUI MOCTYIKOB,
aKTUBHOE HETIPHUSTHE acOMATIbHBIX TOCTYNKOB, B TOM uHcie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

NPEJCTaBICHHE O COLMAIBHBIX HOpMax M TMpaBWIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE, B TOM YHCJIE€ B COIMAIBHBIX COOOIIECTBAX, COOMIOIEHNE TPaBMII 0€301TaCHOCTH, B TOM
Yrciie HAaBBIKOB O€30MacHOTO TOBEJICHHS B HHTEPHET-CpPEle, TOTOBHOCTh K pa3HOO0Opa3zHOU
COBMECTHOM JESATETPHOCTH TIPHU BBIOJHEHUH YYEOHBIX, IO3HABATEIBHBIX 3ala4, CO3JaHHU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIOHMMAHHUIO W B3aMMOIIOMOIIM B TpoOIecce STOM
y4eOHOI AesTeNTbHOCTH, TOTOBHOCTh OLIEHUBATH CBOE MOBEACHUE U MOCTYIKH CBOMX TOBapHUIIEH ¢
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCTEACTBUI MOCTYIKOB;

4) neHHOCTEeH HAYYHOI'0 TO3HAHMA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHYECKUX IIPEICTaBICHUM 00 uH(pOpMaLuy,
WHPOPMALIMOHHBIX — Tpoleccax ©  WHPOPMAIMOHHBIX  TEXHOJOTHSX, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M OOIIECTBEHHON MPAKTUKH M COCTABISIONIMX 0a30BYIO
OCHOBY JIJIsl IOHUMAHUS CYIIIHOCTH HAYYHOH KapTHHBI MHPA;

UHTEpeC K OOYyYEeHHI0O M TO3HAHMIO, JI0003HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS 00YUYEHUS B JTaIbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMH HAaBBIKAMH HCCIEAOBATEIbCKOM J1€ATEIbHOCTH, YCTAaHOBKAa Ha
OCMBICJICHHE OIbITa, HAOMIOJEHUI, TOCTYNIKOB M CTPEMJICHHE COBEPIIEHCTBOBATh IMYTH
JOCTHKEHUSI UHIMBHLyaJIbHOTO M KOJUIEKTUBHOTO OJIaromnoyyus;

c(OpMHPOBAHHOCTH MH(POPMALIMOHHON KYJIBTYpPbl, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIHHOMN
paboTbl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JUTEPATypOil, pPa3sHOOOPAa3HBIMH CpEICTBAMH
WH(POPMAIIMOHHBIX TEXHOJOTHH, a TaKKe YMEHHUS CAMOCTOSTENBHO OIPEACIATh LENH CBOETO
oOydeHusi, CTaBUTh W (HOPMYIUpOBaTH s ce0s HOBBIC 3a7aud B y4€Oe M IO3HABATEIHHOU
NeSITeNIbHOCTH, Pa3BUBAaTh MOTHUBBI M HHTEPECHI CBOEH MM03HABATEIbHOMN JESITEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 310POBbS:

OCO3HaHHE LIEHHOCTHU >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBbIO, YCTAHOBKA Ha
3JI0pOBBII 00pa3 KM3HU, B TOM YHUCIIE U 3a CYET OCBOEHUS U COOIIIOICHUs TpeOoBaHUN Ge30macHon
HKCIUTyaTaluy CPesICTB MH(HOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3YYEHHIO mpodeccuil U Tpyaa B chepax mpodeccrnoHaIbHON
NeSITeTbHOCTH, CBSI3aHHBIX C HWH()OPMATHUKOW, NPOTrpaMMHUpPOBAHMEM H HWH(POPMAIMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTIDKEHUSX HAyKd WH(QOPMATUKHA M HAYYHO-TEXHHUYECKOTO
mporpecca;

OCO3HAaHHBIM BBHIOOP M TMOCTPOCHHE WHAMBUAYAIbHONW TpPAaeKTOpUU OOpa3oBaHUS U
YKU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX MHTEPECOB U OTPEOHOCTENH;



7) 3K0JIOTMYECKOr0 BOCIIMTAHUS:

OCO3HaHME INI00AJBHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTed UX PELIeHHs, B TOM
qucie ¢ y4éTOM BO3MOXKHOCTEH MH(DOPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI;

8) apanTanuu o0yyaromerocsi K M3MeHSIIOIIUMCS YCJOBUSIM COLMAJIBHON M NPUPOIHOM
cpeabl:

OocBOeHHE OOy4YaloIMMHUCS COLMAJILHOTO  OIBITa, OCHOBHBIX COLMAJBHBIX  POJEH,
COOTBETCTBYIOIIMX BEAyIIEH NeATEIbHOCTH BO3pacTa, HOPM M IPABHJI OOIIECTBEHHOTO MOBEICHUS,
(hopM colMaNbHOM KU3HU B TPyMIax U COOOIIECTBAX, B TOM YHUCJIE CYIIECTBYIOIIUX B BUPTYAIbHOM
IPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIBTATHI

MertanpenmMeTHbple pe3yJabTaThl OCBOEHHUS TPOrpaMMbl MO HHPOPMATHKE OTPaKaroT
OBJIAJICHNE YHUBEPCAILHBIMH YYCOHBIMU TEHCTBUSMHU — MMO3HABATEILHBIMUA, KOMMYHHKATHBHBIMU,
PeryJsSTUBHBIMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eCTBUS

ba3oBble Jlornyeckue 1eMCTBHSA:

yMEHHE OMNpeAeNsiTh TMOHATHS, co3AaBaThb 0O0OO0OIEHUs, YyCTaHABIWBaTh AaHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTEIHHO BBIOMPATh OCHOBAHHS W KPUTEPHH AJs Kiaccuuxaimw,
yCTaHaBIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH JIOTMYECKUE PACCYXKACHUS, IelaTh
YMO3aKJIIOUeHHs (MHIYKTUBHBIC, TEAYKTUBHBIE U 10 aHAJIOTHUN) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSTH U MPEe0OPa30BLIBATh 3HAKH M CHMBOJIBI, MOJICTTH U CXEMBI IS
pernieHust yaeOHBIX U IMO3HABATEIBHBIX 33]1a4;

CaMOCTOSITEJIbHO BBIOHMpaTh CMOCOO pemieHus ydeOHOM 3amadu (CpaBHUBATh HECKOJBKO
BApUAHTOB pELICHUs, BRIOMpaTh Hanbosee MOAXOASAIIUNA ¢ YUYETOM CAMOCTOSITEIBHO BBIJIEICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBareibcKkue 1eCTBUA:

(dbopMynupoBaTh BOMPOCHL, (UKCHUPYIOIIHME pa3pblB MEXKIY pPEaJbHbIM U >KEIaTelbHBIM
COCTOSTHUEM CHUTYaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTAHABIUBATH KICKOMOE U JIaHHOE,

OIICHUBATh HA TMPUMEHUMOCTh W JIOCTOBEPHOCTh HWH(OPMAIHIO, TONTYYCHHYIO B XOJE
HCCTIEIOBaHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE MPOIIECCOB, COOBITUN U MX TIOCIEICTBUS
B QHAJIOTUYHBIX WJIM CXOJHBIX CUTYAIUsAX, a TAK)KE BBIABUTATH MPEIOJIOKEHUST 00 UX Pa3BUTHH B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

BBISBIIATh JeUIUT WHGOPMALMK, NAaHHBIX, HEOOXOMWMBIX HJisi PEHIeHHs] MOCTaBICHHOM
3a/1auu;

MPUMEHSTh pPa3IMYHbIE METOJbI, WHCTPYMEHTHI W 3alpochl MPU TOHCKE U OTOOpe
nH(OPMAIIUY WM JTaHHBIX U3 UCTOYHHUKOB C YYETOM MPEUIOKCHHON Yy4eOHOM 3a1aun U 3aJaHHBIX
KpUTEPUEB;

BBIOMpATh, AaHAIM3WPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (hOPM MpeacTaBICHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMalbHYIO (opMy TMpeacTaBieHUs HWHGOpPMALUU H
WLTIOCTPUPOBATh pEIllaeMble 3a/1a4ll HEeCIOXKHBIMUA CXEMaMH, IuarpaMMaMu, MHON rpadukoil u ux
KOMOHWHALIMSIMU,



OLICHMBATh HAAE&KHOCTh HMHPOPMALMH MO KPUTEPHUSAM, TNPEUIOKEHHBIM YUYUTEIEM HIIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTENILHO;
3¢ HEKTUBHO 3alIOMUHATh U CHCTEMAaTU3UPOBATH HH(POPMALHUIO.

KomMyHuKaTHBHBbIE YHHBepPCAJIbHbIE YUeOHbI€ el cTBUA

Oo0uenne:

COTIOCTABJISITh CBOU CYKICHHS C CYXKICHUSMHU JPYTUX YYACTHUKOB JMajora, oOHapy>KUBaTh
pasnuyre U CXOACTBO MO3UIIHIA;

MyOIUYHO MPEACTABIATh PE3yNbTaThl BHIIOJTHEHHOTO OMbITAa (IKCIEPUMEHTA, UCCIIEeI0OBaHUS,
IIPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3373y TNpE3eHTAlUd |
0COOEHHOCTEH ayIUTOPHH U B COOTBETCTBUMHU C HUM COCTABIISATh YCTHBIC M NMHUCHMEHHbBIE TEKCTHI C
HCII0JIb30BAaHNEM WILTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHas1 1eATEJBLHOCTD (COTPYAHNYECTBO):

MOHUMATh U HCIOJIb30BAaTh IMPEUMYIIECTBAa KOMAHIHOM M WHIUBUAYaJIbHOW pabOTHI HpH
pElIeHUH KOHKPETHON POOIeMbl, B TOM YHUCIIE MTPU CO3JaHUHN UH()POPMAILIMOHHOTO MPOJIYKTa;

MPUHUMATH II€JIb COBMECTHON HWH(MOPMALMOHHON NeATeIbHOCTH Mo cOopy, oOpaboTke,
nepenaye, Gopmanuzanuud UHGOPMAIMM, KOJUIEKTUBHO CTPOMTH JAEUCTBHS MO €€ JOCTH)KEHUIO:
pacrnpenensTh posu, 10roBapuBaThCs, 00CYXIaTh MPOLIECC U PE3yIbTaT COBMECTHOM padoThI;

BBITIOJIHATE CBOIO 4acTh paboThl ¢ HH(pOpManuel i HHOOPMAIMOHHBIM MPOAYKTOM,
JOCTUTasi KAYECTBEHHOI'O Pe3yJibTaTa 10 CBOEMY HalpaBICHUIO U KOOPAUHUPYS CBOM JEWUCTBHUSA C
JIPYTHMH WICHAMU KOMaH]IbI;

OLICHHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMN MHMOPMAIIMOHHBIM MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS;

CpaBHMBATh pe3yibTaThl C KMCXOJHOM 3ajauell W BKJIAJ KaXJOro 4WieHa KOMaHIbl B
JOCTHKEHHE PEe3yJbTaTOB, pa3leiiarh cQepy OTBETCTBEHHOCTH U IMPOSBIATH TOTOBHOCTH K
IIPEIOCTABIICHUIO OTUETA MEpe] IPYIIION.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranuszanms:

BBISIBIISITH B )KU3HEHHBIX U YYEOHBIX CUTYAIHSIX TPOOIEMBI, TPEOYIOLIHE PELICHHUS;

OPHEHTUPOBAThCS B PA3MUYHBIX IOAXO0JaX K TPUHATHIO pPEUIeHUH (WHAMBHIYaTbHOE
MIPUHSTHE PEIIeHUH, MPUHATUE PELICHUH B IpyIIe);

CaMOCTOSITEJIBHO COCTaBJIATh aJTOPUTM peIIeHUs 3a1a4u (MM €ro 4acTh), BEIOMPATh CIIOCO0
pelieHus ydeOHOW 3agaud ¢ Y4YETOM HUMEIOUIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATH IMpeaaraéMble BApUaHThI PEIICHU;

COCTaBIATh IUIAH JEUCTBUU (IUIAaH peanu3alii HAaMEUEHHOTO aJrOpUTMa pEILICHUS),
KOPPEKTHPOBATh NPEJIOKEHHBIN aIrOpuT™M ¢ YYETOM IOJyYeHHs] HOBBIX 3HAHUI 00 M3ydaeMoM
00BEKTE;

JenaTh BBHIOOP B YCJIOBUSX IMPOTHBOPEUYMBOM WHGPOpPMANMKU M OpaTh OTBETCTBEHHOCTH 3a
pelieHue.

CaMoOKOHTPOJIb (pediekcus):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PE(IICKCHH;

JlaBaTh OLEHKY CUTYaIlMH U Mpeajiararh IaH e€ N3MEeHEHUS;



YUHUTBIBATh KOHTEKCT U MPEABUJIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUU
y4eOHOI 3a/1a4n, aJanTUPOBATh PEIICHNE K MEHSIOLUMCS O0CTOATEIHCTBAM;

OOBSICHATH NPUYUHBI JOCTIDKEHHUS (HEJOCTIKEHUS) pe3yJIbTaToB  HH(POPMAIMOHHON
ACATCIIbHOCTH, AaBaThb OLIGHKy HpI/IO6peTéHHOMy OHLITy, YMCTL HAaXO0JIUTb IIO3UTHUBHOC B
MPOU3OLIEIIEH CUTYALNH;

BHOCHUTH KOppCKTI/IBLI B JICATCIBHOCTH HA OCHOBC HOBBIX O6CTO$IT€J'IBCTB, N3MCHUBIIIUXCS
CUTYaIlMi, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa IIEIU U YCIOBUSIM.

IMOIMOHAJILHBIN HHTEJJIEKT:

CTaBUTH ce0s1 HA MECTO JIPYTOr0 YeIOBeKa, MOHUMATh MOTHBBI U HAMEPEHUS APYTOTO.

IIpunsiTue cedst U APyrux:

OCO3HAaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATH BCE BOKPYI AK€ B YCJIOBHUSX OTKPBITOIO
J0CTyTa K JII0OBIM 00bEMaM UHPOPMAITUH.

HNPEAMETHBIE PE3YJIBTATHI
K xoniy o0yueHus B 7 kjacce y o0ydaromierocst 0yayT copMUpPOBaHBI CICTYIONTUE YMEHHUS:

MOSICHATh Ha TMPHUMEpPax CMBICH MOHATHH «uHbOpMaIus», «MHPOPMAIMOHHBIN MpoIecey,
«00paboTka HH(pOpMALUNY», «XpPaHEHHE HHPOPMALUNY, «TIepeada HHPOPMALIUN»;

KOAMPOBaTh M JEKOJUPOBATh COOOILIEHHS MO 3aJaHHBIM NpaBUIaM, JEMOHCTPHUPOBATh
MMOHMMaHHE OCHOBHBIX MPHUHIUIIOB KOJUPOBaHUA MH(OPMAIMH PA3IHMYHON MPHPOJBI (TEKCTOBOM,
rpaduUecKoii, ayamo);

CpaBHUBATh [UIMHBI COOOINEHWH, 3alMCAaHHBIX B pPAa3JUYHBIX andaBUTaX, OINEPUPOBATH
eIMHUIIAMH U3MepeHUsT HH)OPMAITMOHHOTO 00hEMa M CKOPOCTH TIEpeIauu TaHHbBIX;

OLICHMBATh U CpaBHUBATh pPa3Mepbl TEKCTOBBIX, TI'paUUECKUX, 3BYKOBBIX (HailjIoB H
BU1e0aIOB;

MPUBOJIUTh TPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Tnepenaun uHopMaiuwy,
CpaBHUBATh UX KOJIMYECTBEHHBIE XapAKTEPUCTUKH;

BBIJICJIATh OCHOBHBIEC 3Tallbl B UCTOPUU U MOHMMATh TEHACHIMM Pa3BUTUS KOMIBIOTEPOB U
MIPOrPaMMHOI'0 00ECTICUCHHS;

MOJTy4YaTh M MCIIOIB30BaTh MH()OPMAIIHIO O XapaKTEPUCTHKAX MEPCOHATFHOTO KOMIIBIOTEpA U
€ro OCHOBHBIX JJIeMEeHTax (Tpoleccop, OINepaTUBHAs NaMsTh, OJITOBPEMEHHas NaMsTh,
YCTpOMCTBA BBOJA-BHIBO/IA);

COOTHOCHUTH XapaKTEPUCTUKH KOMITbIOTEpA C 33]a4aMU, PEIIaeMbIMU C €T0 TOMOIIBIO;

OpPUEHTHPOBATHCS B HEPAPXHUECKON CTPYKType (hailjIoBOM cucTeMbl (3alUCHIBATH MOJHOE
uMms ¢aina (karanora), myTh K ¢aiily (kKaTalory) Mo HMEIIIEMYyCs ONMHCAHHI0 (ailioBoii
CTPYKTYpPbI HEKOTOPOT'0 HH()POPMAITMOHHOTO HOCUTES);

paborate ¢ (haillIoBOM CHCTEMOH NEPCOHANTBHOTO KOMIIBIOTEpPA C HCIIOJIB30BaHHEM
rpadudeckoro uHTEpdeiica, a IMEHHO: CO3/[aBaTh, KOMMPOBATh, NIEpPEMEIaTh, IEPEUMEHOBHIBATD,
yIAIATh ¥ apXUBUPOBATH (PAliJIbl M KATAIOTH, UCIIOJIb30BATh aHTHBHPYCHYIO MPOTPaMMY;

MPEJCTAaBIATh  pEe3yJNbTaThl  CBOEH  JEATENIFHOCTH B BHJAE  CTPYKTYPHPOBAHHBIX
WUTIOCTPUPOBAHHBIX JTOKYMEHTOB, MYJIbTUMEINIHBIX TPE3EHTALMII;

nckath nHpopmaruio B UHTEpHETE (B TOM YHCIIE, IO KIFOYEBBIM CI0BaM, 110 NM300paKEHHUIO),
KPUTHUECKH OTHOCUTHCS K HallIeHHOH nH(OpMaIiu, 0CO3HaBasi ONaCHOCTH JJISl IMYHOCTU U



o0I1ecTBa pacnpoCTpaHEHUs BPEIOHOCHOW HH(OpMalMK, B TOM YHUCIE 3KCTPEMHCTCKOTO U
TEPPOPUCTUUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJpECOB BEO-peCypCoB;

HCTOJIH30BATh COBPEMEHHBIE CEPBUCH] HMHTEPHET-KOMMYHHUKAIIUI;

coOmonarb  TpeboBaHUs 0e30MmacHOil  HJKCIulyaTalluM  TEXHUYECKUX  CPEICTB
MH(OPMALIMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJIOTMH, COOJIIO/IaTh CETEBOM STUKET, 0a30BbIE
HOpMBI HH(OPMALIMOHHOM 3TUKH M IIpaBa MpHU paboTe C NPUIOKEHUSIMHI Ha JIIOOBIX yCTPOHCTBAX U
B lHTepHeTe, BEIOMPATh Oe30I1acCHbIE CTPATErnu MOBEACHUS B CETH;

OPUMEHATh METOJbl MPO(PUIAKTUKN HETaTUBHOTO BIMSHHUA CPEIACTB HMH(GOPMALMOHHBIX U
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI Ha 37J0pOBbE MOJIb30BATEIS.

K koHIity o0yueHus B 8 kiacce y o0ydatomierocsi 0yayT chOpMUPOBAHBI CIEAYIOIINE YMEHUS:

MOSICHATHh Ha MPUMEPax pa3iuyuds MEXKIY MO3WIIMOHHBIMA M HEMO3UITMOHHBIMH CUCTEMAMH
CUHCIICHHUS;

3alMUChIBaTh U CpaBHUBATh Leible yncaa oT 0 1o 1024 B pa3nuyHbIX NO3ULIHUOHHBIX CHCTEMAX
CUYMCJICHHS (C OCHOBaHUSAMH 2, 8, 16), BBITIOJHATH apu(METHUCCKUE ONEpallii HaJl HUMU;

pPacKpbIBaTh CMBICT TOHSTHUI «BBICKA3bIBAHUE», «JIOTHYECKAs OMEpalusi», «JIOTMYECKOe
BBIpAXKECHHEY;

3alKChIBATh JIOTHYECKHUE BBIPAXKEHUS C HCIOIH30BAHUEM JU3BIOHKIUN, KOHBIOHKIMH H
OTPUIIAHUS, ONPEIENATh HWCTUHHOCTh JIOTHUECKUX BBIPQKCHUU, €CIIM W3BECTHHI 3HAYCHUS
WMCTUHHOCTH BXOJSAIINX B HETO TEPEMEHHBIX, CTPOUTHh TAOIUIBI MCTUHHOCTU JUIS JIOTUYECKUX
BBIPaKCHUM;

PacCKpBIBATh CMBICI MIOHATHH «UCIIOJTHUTEIbY, «aJITOPUTM», KIIPOrpaMMay, TOHUMasl pa3HUILY
MEXIy YIOTpeOJeHHEM dTUX TEPMUHOB B OOBIICHHON peur U B UH(POpPMATHKE;

OIMCHIBAThH AJTOPUTM PELICHUS 3a/la4ll Pa3IMYHBIMU CIIOCOOaMU, B TOM YHCIIEe B BUJIE OJOK-
CXEMBI;

COCTaBIISITh, BBIMONHATh BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHBIE aQITOPUTMBI €
WCIOJIb30BAaHUEM BETBICHUH WM IMKIOB JUIS YIPABICHUS HCIOIHUTEISIMU, TaKUMU Kak Po0Oor,
UYepenamka, YepTEKHUK;

WCIOJIb30BaTh KOHCTAHTHI M TEPEMCHHBIC PA3JIMYHBIX THUIIOB (YUCIOBBIX, JIOTHYECKHX,
CUMBOJIBHBIX ), a TAK)KE COJIEPIKAIINE UX BBIPAXKCHHUS, UCTIOIL30BaTh OIEPaTOp MPUCBAUBAHUS;

WCIIOJIb30BaTh NPH Pa3pabOTKe MPOrpaMM JIOTHYCCKHE 3HAYCHUS, ONICPAllNH M BBIPAKEHUS C
HUMU;

aHAIM3UPOBATh MPEUIOKEHHbIE AITOPUTMBI, B TOM YHCJIE OINPEAENsATh, KaKUe Pe3yJIbTaThl
BO3MOJKHBI MPU 33JJAaHHOM MHO>KECTBE MCXO/IHBIX 3HAYEHUII;

CO3/1aBaTh M OTJAXKMBATh MPOTPaMMbl HA OJHOM W3 SI3BIKOB IporpammupoBanus (Python,
C++, Ilackanp, Java, C#, llkonpHBIH AJTOpUTMUYECKUH SI3BIK), pealM3yIOIIME HECIIOKHBIC
QITOPUTMBI 00PAOOTKM YHCIIOBBIX JAHHBIX C MCIOJIH30BAHUEM IIMKJIOB U BETBJICHHI, B TOM YHCIIC
peanusyronue NpoBepKy JEIMMOCTH OJHOIO IIEJION0 YMcia Ha APYroe, MPOBEPKY HATYPaJIbHOTO
YHUCIa Ha MPOCTOTY, BhIIETICHUS U(p U3 HATYPAIBHOTO YKCIA.

K xoH1y 00yuenus B 9 kiacce y o0yuatoierocsi 0yayT chopMUPOBaHbI CIEAYIONINE YMEHHUS:



pa3buBaTh 3aJayd Ha TMOA33Jayd, COCTABIATH, BBIMIONHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIO’KHBIE aJITOPUTMBI C UCIOJIb30BAHUEM BETBIICHUM, IIUKIIOB U BCIOMOIAaTEIbHBIX aITOPUTMOB
JUIsL YIIpaBJICHUS HCTIOJHUTEISIMU, TAKUMHU Kak Pobot, Yepenaika, YepTExXHUK;

COCTaBJIATh U OTJIAXHBATH IMPOTPAMMBI, PEATU3YIOIIUE THUIOBBIE AJTOPUTMBI OOpPAaOOTKH
YHCJIOBBIX IOCJIEI0BATEIbHOCTEN MM OJHOMEPHBIX UHMCIIOBBIX MAacCHUBOB (IIOMCK MaKCHMYyMOB,
MHUHHMYMOB, CYMMBbI WJIH KOJUYECTBA JIEMEHTOB C 3aIaHHBIMU CBOMCTBAMU) HA OJHOM U3 SI3HIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonsHbIN ANropuTMHUYECKHil S3BIK);

PacKpbIBaTh CMBIC] MOHATUN «MOJENbY», «MOJEITUPOBAHUEY, OMPENCNATh BUIbI MOJEIEH,
OLICHHUBATh aJIEeKBATHOCTh MOJIENTU MOJEIUPYEMOMY OOBEKTY U LIENISIM MOJICTUPOBAHUS;

WCIONIb30BaTh Trpadbl M AEPEBbs AN MOACIUPOBAHUS CHCTEM CETEBOM U HepapXUUECKOM
CTPYKTYpBbI, HAXOJUTh KpaT4amuii myTh B rpade;

BBIOMpPATh CIOCOO NPEJCTAaBICHUS JAaHHBIX B COOTBETCTBHUHM C IIOCTAaBICHHOM 3agaueit
(Tabnwipl, cXeMbl, TpaduKH, JUArpaMMbl) C UCHOJIL30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
cpencTB 00pabOTKH TaHHBIX;

WCIIOJIb30BaTh 3JEKTPOHHBIE TAONIULBI A 00pabOTKH, aHAIM3a U BU3yalIM3allMH YHCIOBBIX
JTAaHHBIX, B TOM YHUCIIE C BBIJCJICHUEM JUana3oHa TaOIHIbl U yHIOPSA0YHBaHHEM (COPTUPOBKOIL) €ro
3JIEMEHTOB;

CO3/aBaTh M TMPUMEHATh B JJCKTPOHHBIX Tabmumax Qopmynbsl sl pacy€ToB ¢
WCIOJIb30BaHUEM BCTPOCHHBIX apumernyeckux (QyHKIUN (CyMMHpOBAHHE M MOACYET 3HAYCHH,
OTBEUAIONIUX 3a/IaHHOMY YCIIOBUIO, CpeqHee apu(MeTHYecKoe, IMOWCK MaKCUMalbHOTO U
MUHUMAIBHOTO 3HAYEHUS ), A0COTIOTHOM, OTHOCUTEILHOM, CMEIIIAHHOH aJIpecallny;

WCTIOJIB30BATh JICKTPOHHBIE TAOIHIIBI I YUCIEHHOTO MOJICTUPOBAHMS B TPOCTHIX 3a/1a4ax
W3 pa3HbIX MPEIMETHBIX 00JIacTeH;

WCIIONh30BaTh COBPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM YHCIE€ KOMMYHHUKAITMOHHBIC
CEpBHCHI, OOJauHble XpaHWIMILA [AHHBIX, OHJAHH-TIpOrpamMMbl (TEKCTOBblE U TIpaduueckue
PEeAaKTOPHI, Cpebl pa3paboTK)) B yueOHOW U TOBCETHEBHOM IEATEIBHOCTH;

MPUBOJIUTh TPUMEPHl  UCIONB30BaHUS TE€OMH(GOPMALMOHHBIX  CEPBUCOB, CEPBUCOB
TOCY/IapCTBEHHBIX YCIYT, 00pa30oBaTENbHBIX CepBUCOB MHTepHETa B yueOHOW U MOBCETHEBHOM
JeSATEITbHOCTH;

MCIIOJIB30BATh PA3JIMYHbIE CPEACTBA 3ALIUTHI OT BPEIOHOCHOTO MPOrPAaMMHOTO 0OECTICUCHHUS,
3alUIIATh EPCOHANbHYI0 HH(OPMALIMIO OT HECAHKIIMOHUPOBAHHOIO JOCTyIa U €ro MOCIeACTBUM
(pa3rnamieHusi, MOAMEHBI, YTPAThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX U COLUAIBHO-
MICUXOJOTMYECKUX acCleKTOB HCIIOJIb30BaHUs ceTh VHTepHeT (cereBass aHOHUMHOCTb, LIU(PPOBOI
Cclle]l, Ay TEHTUYHOCTh CYObEKTOB U PECYpCOB, OMACHOCTh BPEJOHOCHOTO KO/1a);

pacmo3HaBaTh TOMBITKM M MPEAYNpeXIaTh BOBJIEUEHHUE ceOS M OKPYXKAIOIUX B
JECTPYKTUBHBIE M KpHUMHUHAJIbHBIE (DOPMBI CETEBOW aKTHMBHOCTH (B TOM 4YHCIe KHOEepOYIUIUHT,
¢bumHr).

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIIACC

Koxa IIpoBepsiemble TpeOOBaHKS OCBOCHHS OCHOBHOM 00pa3oBaTe/IbHOM




NpoBePsSIeMOro
TpeOOBaHUA

NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1

[[ToznaBaTenbHbIE YY /]

1.1

bazoevie nocuueckue oelucmeus

1.1.1

BLISBIIATE U XapaKTEpU30BaTh CYIIECTBEHHBIEC PU3HAKN OOBEKTOB (SIBICHUIN)

1.1.2

YcraHaBiMBaTh CyIECTBEHHBIM MpPU3HAK KiacCU(UKALUU, OCHOBaHMS IS
0000IIIEHHS U CPAaBHEHUS, KpUTEPUU IPOBOAUMOTO aHAIN32

C y4eToM npeasioKeHHOM 3a/1auM BBISBIISITH 3aKOHOMEPHOCTH U NIPOTUBOPEYUS H
paccMaTpuBaeMbIX (akTax, TaHHBIX W HAOIIONEHUSX; TpeaiaraTh KpUTEpUU IS
BBISIBJICHHUS ~3aKOHOMEpPHOCTEH M  MPOTUBOPEYHUIl;  BBIABIATH  J1€(DULIUTH]
MH(pOpMaLuK, JTaHHBIX, HEOOXOAMMBIX JJIs1 pEIIEHUs TOCTAaBICHHOM 3a1aun

1.1.4

BLIIBISITE INPUYIHNHHO-CJICACTBCHHBIC CBA3U IIPH U3YYCHUHN SIBJICHUH U IponuecCoB

1.1.5

Jles1aTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIOUEHHH, YMO3aKIIOUEeHUH 110 aHATIOTUH; (POpMYIMPOBATh TUIIOTE3BI O
B3aMMOCBS35X

CaMOCTOSATENIbHO BbIOUpATh CHOCO0 perieHus y4eOHOH 3ajaun (CpaBHHUBATh
HECKOJIbKO BapMAHTOB PEIlIeHNs, BbIOUpaTh Hanbosee MoAXOAIUi C y4EeTOM
CAMOCTOSITENILHO BBIJECJICHHBIX KPUTEPHEB)

1.2

bazoenvie uccneoosamenvcKue oelicmeus

1.2.1

HpOBOI{I/ITL o CaMOCTOATCJIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIO0KHBI
PKCIIEPUMEHT, HEOOJBIIOE HUCCIEIOBAHUE II0 YCTAHOBJIEHHIO OCOOCHHOCTEH
0OBEKTA HU3Yy4CHUA, MPUIUHHO-CIICACTBCHHBIX CBsI3eH n 3aBHCHUMOCTEH
0OBEKTOB MEXY COO0M

1.2.2

OrieHNBaTh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OpPMAlH, TOIYYSHHOH B
XOJI€ MCCIIEIOBaHMs (IKCIIEPUMEHTA)

1.23

CaMOCTOSITEIILHO (I)OpMyJ'II/IpOBaTB O606H.[€HI/ISI W BBIBOABI IO PE3YyJibTaTaM
[IPOBCICHHOT'O Ha6J'IIOI[eHI/I}I, OIIbITa, UCCIICAOBAaHUA; BJIaICTh HHCTPYMCHTAMU
OLICHKN JOCTOBCPHOCTH NOJYUYCHHBIX BBIBOJIOB I/I0606IHGHI/Iﬁ

1.2.4

[[porHO3MpPOBATH BO3MOKHOE JalIbHEHIIEe Pa3BUTHE MPOLECCOB, COOBITHIA U
X TIOCJIEJACTBHS B AHAJIOTMYHBIX WJIH CXOAHBIX CHTyalUsX; BBIIBUTATh
[PEANOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTaX

1.2.5

lIcrionp30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHHUSA
(bopMyIMpOBaTH BOIPOCHl, (PUKCHPYIOIIUE pa3pblB MEXKAY pEaJbHbIM W
PKEIIATENIBHBIM ~ COCTOSIHUSMHU CUTYyalluH, 00BEKTa; CaMOCTOSTEIIBH(
yCTaHABIMBaTh MCKOMOE W JaHHOE; (OpPMHPOBATH TUIOTE3y 00 HCTUHHOCTH
COOCTBEHHBIX CY)KICHHHA M CY)KICHHU JPYTHX; apryMEHTHUPOBATh CBOIO IMO3UIIHIO
MHEHUE

1.3

Paboma c ungpopmavueit

1.3.1

HpI/IMeHHTB pas3IMIHbIC MCTOAbI, MHCTPYMCHTBI W 3aIlIpOChl IIPU IIOHUCKE U
0T6ope I/IHCI)OpMaI_[I/II/I WJIN JaHHBIX HW3 HCTOYHHUKOB C YUCTOM
HpCZ[HOH(CHHOﬁ yqe6H0171 3ala4U U 3aIaHHBIX KPUTCPHUCB

1.3.2

BpiOvpaTh,  aHaIM3UPOBAaTh, CUCTEMATU3UPOBATH W  MHTEPIPETUPOBATH
MH(QOPMAIIIO pa3IUYHBIX BUAOB U (POPM TNpEACTABICHUS; HAXOAUTH CXOJHBIC




APTYMCHTBI (HO,Z[TBCp)KI[aI-OH_II/Ie WM OIIpoBEpraromme OJHY U Ty KCE HACHO
Bepcmo) B pa3JIMYHbIX I/IH(I)OpMaI_II/IOHHBIX HCTOYHHKAX

1.3.3

CaMOCTOSITETBHO BRIOMPATh ONTHMAIBHYIO (hOPMY MPECTaBICHUS HH(OpMAIHH
1 WITIOCTPUPOBATh pEIIaeMble 3a/Ja4l HECIOXKHBIMH CXEMaMH,
[TarpaMMaMu, HHOM TpaduKoil 1 nX KOMOWHAIIUSIMHU

1.3.4

OHCHI/IBaTB HaAC)KHOCTh I/IH(bopMaI_II/II/I 10 KpUTCPUAM, IIPECIITIOKCHHBIM
[ca1arort4ycCKum pa6OTHI/IKOM nin C(I)OpMy.]'II/IpOBaHHBIM CaMOCTOATCIIBHO

1.3.5

D¢ (exTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATh HH(OPMALIUIO

[Kommynukatususie Y'Y /I

2.1

Oowenue

2.1.1

BripaxaTh ceOst (CBOIO TOUKY 3pEHHsI) B YCTHBIX U MUCbMEHHBIX TEKCTaX

2.1.2

B xome nuanora W (WIM) JOUCKYCCHHM 3aJaBaTh BOIPOCHI MO CYIIECTBY
O0OCy’KIaeMOl TeMbl M BBICKA3bIBaTh HJEU, HAIEJICHHBIE Ha pEelICHHE 3a7aud Y
MoAepKaHUe OJIar0KeNaTeTbHOCTH OOIIEHUS; COMOCTABIATh CBOM CYKICHUS d
CYXICHHUSIMH JPYTUX YUYACTHUKOB TUAIOTA, OOHAPYKUBATH Pa3IMINe U CXOJCTB(
[TO3HITHIH

[[yOnuuHO mNpeACTaBisATh PE3yJbTaThl BBINOJHEHHOIO OIMbITA (IKCIEpUMEHTa
MCCIICIOBAHMsI, TIPOCKTA); CAMOCTOSITEILHO BBIOMPATh (hOpMAT BBICTYIUICHHUS (
y4eTOM 3aj7a4 TPE3CHTAIlMd U OCOOCHHOCTEH ayJUTOPUU U B COOTBETCTBUHU (¢
HIUM COCTaBJISITh YCTHbIE M THCbMEHHBIE TEKCThl C HCIOJIb30BAaHUEM
MILTFOCTPATUBHBIX MaTEPUATIOB

2.14

BocrpuauMate u  QOpMYyNHpPOBATh  CY)KIEHHUS, BBIPAXKATh OMOIMH B
COOTBETCTBUM C LIEJIIMU U YCIIOBUSIMU OOILEHUS; paclio3HaBaTh HEBepOaJIbHbIE
cpelacTBa OOIEHUs, MOHUMAaTh 3HAUYEHUE COLUAIbHBIX 3HAKOB, 3HAThb M
pacno3HaBaTh NPEIIOChUIKM KOHQIUKTHBIX CUTYal[il U CMSATYaTh KOH(QIUKTHL,
BECTH IEPEroBOPhI; MOHUMATh HAMEPEHHUS APYTUX, MPOSBIATH YBAXKUTEIbHOE
OTHOIIIEHHE K COOECeHWKY U B KOPPEKTHOH ¢(opme (GopMyIupoBaTh CBOU
BO3paXKEHUS

PeryasituBubie YY1

3.1

Camoopzanuzayusn

3.1.1

BoisiBnssTe mpoOsieMbl Al pelleHUs B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalMsX,
CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pEUICHHs 3aJayd (WIM ero 4YacTh),
BBIOMpATh c1IOCO0 peieHus y4eOHO 3a/1a4 ¢ y4eTOM UMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh MpelajaraeMble BapHAHTHI
peleHuin

3.12

OpueHTHpOBaTbCA B pa3iWYHBIX  MOAXOJAX  HPHUHATHA  PELIEHUM
(MHIMBUIYyallbHOE, TIPUHATHE pEUIEHUs B TIpyNIe, MPUHATUHE pPELIEHUM
IpyNmnon), COCTaBIATh IUIaH JAEeWCTBUH (IUlaH peanu3aldd HaME4YeHHOT'O
aIrOpuUTMa pPEIIeHHUs), KOPPEKTUPOBATh NPEIIOKEHHBIH aITOPUTM C Y4ETOM
MOJTyYeHHUsI HOBBIX 3HAHMM 00 WM3ydaeMOM OOBEKTe, JeslaTh BHIOOp M OpaTth
OTBETCTBEHHOCTD 32 PEIICHHE

3.2

Camokonmpons

3.2.1

Bragets cnoco6amu caMOKOHTPOJIS,, CAMOMOTHBALIMU U pedIeKCHu




322

Brocurs KOPPCKTHUBBI B ACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTO}ITCHLCTB,
HU3MCHUBIIIHNXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK, BO3HHMKIINX pr,Z[HOCTef/’I

323

I[aBaTL AACKBATHYIO ONLCHKY CUTyallUWn W MOpcajiaratb IJIaH €€ HU3MCHCHUS,
YUUTBIBATH KOHTCKCT WM NPCABUACTHE TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH
IpU peuleHur Y4eOHOM 3ajauM; aJanTHPOBaTh pEIIEHHWE K MEHSIOMIHUMCS
00CTOSATETLCTBAM;  OOBSCHATH  NPUYMHBI  JOCTMDKCHHUS  (HEIOCTHKCHUS)
pe3yIbTaTOB JCATEIBHOCTH; JaBaTh OIEHKY NPUOOPETEHHOMY OIBITY, YMETh
HAXOJUTh TIO3UTUBHOE B MPOMU3OIICANICH CUTYAI[MH;, OICHHBATh COOTBETCTBUEC

pe3yiibTaTa Uejn U yCJIOBUAM

3.3

Dmouuonanvuslii unmesieKm

3.3.1

PaBJ'II/I‘-IaTI), Ha3bIBATh U ynpaBJ'IilTI) CO6CTB€HHBIMI/I SMOLIUAMU U SMOIIUAMHA
JPYTUX; BBISIBIISITh U QHAIU3UPOBATh MPUYMHBI IMOLIUI; PETYINPOBATH CIIOCOO
BBIPAYKECHUS YMOIUIA

3.4

Ilpunamue ceds u opyzux

3.4.1

Oco3HaHHO OTHOCHUTBCS K IPYTOMY YEJIOBEKY, €M0 MHEHUIO; IPU3HABATh CBOE
[IPaBO Ha OIMIMOKY M TaKOE€ K€ MPaBO APYroro; MPUHUMAThH ce0sl U OpyTUX, He
OCy’K/1asi; OTKPBITOCTh ceOe U APYTHM; OCO3HABATH HEBO3MOXKHOCTD
KOHTPOJIMPOBAThb BCE BOKPYT

8 KJIACC

Kon
NpoBePsIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOGOBAHUSA OCBOEHNSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpaMMbl OCHOBHOI0 001ero 00pa3oBaHus

1

[[ToznaBaTenbHbIE YY /]

1.1

bazoevie no2uueckue oelucmeus

1.1.1

BLISIBIIATE U XapaKTEPU30BaTh CYIIECTBEHHBIE PU3HAKU OOBEKTOB (SIBICHUIN)

1.1.2

Y cranaBnuBaTth CyIHeCTBeHHHﬁ IIPpHU3HAK KJ'IaCCI/I(I)I/IKaI_[I/II/I, OCHOBaHHsA JIA
0606II_ICHI/I}I " CpaBHCHUA, KDUTCPHUU IIPOBOJAUMOI'O dHAJIN3a

C y4eToM TIpeIoKeHHO! 3a1a4u BBISBISATh 3aKOHOMEPHOCTH U MPOTHBOPEUUS H
paccMaTpuBaeMbIX (hakTax, JAHHBIX W HAOIIOACHUSIX; Mpeiarath KpUTEPHUU JUTH
neuuTe
MH(OOpPMALIUK, JaHHBIX, HEOOXOAUMBIX Ul PEIICHHS MOCTABICHHOM 3aa4un

BBISIBJICHUS  3aKOHOMEpPHOCTEM M IIPOTHBOPEYMH;  BBIABIATH

1.1.4

BLIIBIATE IMPUYHXHHO-CIICACTBCHHBIC CBA3U ITPU N3YUCHUU SIBJICHUU 1 IIpouecCoB

1.1.5

JlenaTh BEIBOABI C UCTIONB30BAHUEM JEIYKTUBHBIX M HHIYKTUBHBIX
YMO3aK/TIOUEHHUH, YMO3aKIIOUeHUH MO aHaJoruu; (GopMyJIHUpOBATh TUIIOTE3HI O
B3alMOCBSI3SIX

CaMOCTOATENBHO BBIOMPATH CIIOCO0 pemieHus y4ueOHOH 3afadu (CpaBHUBAThH
HECKOJIBKO BapUAHTOB PEIICHUS, BEIONPATh HaANOOJIee TOIXOMAIINNA C YIeTOM
CaMOCTOSITEITFHO BBIJICTICHHBIX KPUTEPHEB)

1.2

bazoevie uccinedosamenivbcKue 0eiucmeust




1.2.1

[[pOBOANTH 1O CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY OIBIT, HECJIOXHbII
DKCIIEPUMEHT, HEOOJIbIIIOE MCCIIEOBAHUE [0 YCTAHOBICHHIO OCOOEHHOCTEH
O0OBEKTa U3YUYCHHUS, MNPUYMHHO-CICACTBEHHBIX CBsSI3ed U  3aBUCHMOCTEY]
0OBEKTOB MEXY COOOM

1.2.2

OnieHrBaTh HA IPUMEHUMOCTh U IOCTOBEPHOCTh MH(POPMAIIUIO, IOJYyUYEHHYIO B
XOJI€ MCCIIeIOBaHUS (IKCTICPUMEHTA)

1.23

CaMocTOsATENbHO (HOpMYIHPOBATh OOOOIIEHHS U BBIBOJABI IO pe3ysbTaTaM
MpOBEIEHHOTO HAOIOACHUS, OIbITA, UCCIEAOBAHMS;, BIAJCTh WHCTPYMEHTAMH
OIICHKH JJOCTOBEPHOCTH MOTYYSHHBIX BHIBOJOB M 0000IICHHIA

1.2.4

[ [porHo3upoBaTh BO3MOXKHOE JalbHEWIEE pa3BUTHE IPOLIECCOB, COOBITUH U
X TOCIEACTBHS B AHAJIOTMUYHBIX WJIM CXOAHBIX CHUTYyalMsIX; BbIIBUTATh
MPEINO0KEHUS 00 X Pa3BUTUHU B HOBBIX YCIIOBHSIX U KOHTEKCTaxX

1.2.5

licriosib30BaTh  BONPOCHI  KaK MCCIIEIOBATEIbCKMM HMHCTPYMEHT IO3HAHUSA
(bopMynHpOBaTh BOMPOCHL, (DUKCUPYIOMIME pa3pblB  MEXKAY pealbHbIM Y
PKEIIATEIIbHBIM COCTOSTHUSIMU CUTYyalluH, 00BEKTa; CaMOCTOSITENIBH(Q
yCTaHAaBIUBaTh UCKOMOE U JaHHOE; (OPMHUPOBATH THUIOTE3y 00 HCTUHHOCTH
COOCTBEHHBIX CYXJIECHUH U CYXKJIEHUH IPYrUX; apryMEHTHPOBATh CBOIO MO3HILIUIO
MHEHUE

1.3

Paboma ¢ ungpopmayueit

1.3.1

[ [prMeHSTH pa3IuHbIe METO/IbI, HHCTPYMEHTHI U 3aIPOCHI IIPU MTOUCKE U 0TOOpE
MHGOPMAIIUN WM JAHHBIX U3 UCTOUYHHUKOB C YYETOM MPEI0KEHHON yueOHOMI
3aJlaud ¥ 33/IaHHBIX KPUTEPHEB

1.3.2

BriOupaTh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBaTb W HMHTEPIPETUPOBATE
MH(GOPMAIIUIO PA3IMYHBIX BUJOB U (OPM MpEICTaBICHUS; HAXOIUTHh CXOJHBIC
APrYMEHTHI (IIOATBEPXKAAIOIIME WM OINPOBEPrarolive OJHY U Ty XK€ HICH0
BEPCHIO) B Pa3IMYHBIX HH()OPMALIMOHHBIX HCTOYHHKAX
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(CaMOCTOSITETThHO BBIOMPATh ONTUMATBHYIO (hOpMY TpeACTaBICHUsT HH(OPMAITIH 1
MIUTFOCTPUPOBATH PelllaeMbIe 33]]aul HECIIOKHBIMH CXEMaMHU, TuarpaMMamMH,
MHOW rpadMKON U UX KOMOMHAITUSIMHU
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O11eHMBATh HAZEKHOCTh MH()OPMALIUH 110 KPUTEPHSIM, MPEIOKEHHBIM
[e1arorn4ecKuM paboOTHUKOM UM C(OPMYITHPOBAHHBIM CAMOCTOSTEIILHO

1.3.5

D¢ (exTUBHO 3aIIOMUHATE U CHCTEMATH3HPOBATH HHPOPMAIIHIO

[KommynukatuBubie Y'Y /|

2.1

Oobwenue

2.1.1

Bpra)KaTL cels (CBOIO TOYKY 3p€HI/ISI) B YCTHBIX U MTUCbMCHHBIX TCKCTAX

2.1.2

B xo/1e quaiora u (W) IUCKYCCUH 33]1aBaTh BOIPOCHI 110 CYIIIECTBY 00CYKIaeMOi]
TCMbl M BBICKA3bIBATHL HJCH, HALCJICHHBIC Ha PCHICHUC 3ala4u W TOJACPIKAHUG
0J1ar0XKeNnaTeIbHOCTH OOLIEHUSI; COMOCTABIATh CBOM CYKIEHHUS C CYXKIECHHUSIMY
IPYTrUX yYaCTHUKOB JIManora, 0OHapyKUBaTh pa3IMiMe U CXOJICTBO MMO3UIIUH

HY6J'II/I‘IHO NpeaACTaBJIATb PE3YJIbTAaTbl BBIIIOJIHCHHOT'O OIIbITA (BKCHepI/IMeHTa
1CCJICAOBAaHMA, HpOCKTa); CaMOCTOATCIIBHO BBI6I/IpaTL (1)opMaT BBICTYIIJICHUS (
ydCTOM 3aJa4 MNPE3CHTAUUuU U 0co0eHHOCTEH ayauTopun U B COOTBCTCTBUHU (
HUM  COCTAaBJIATHL  YCTHBIC W  IMUCBMCHHBIC TCKCTBI C  HCIHOJIb30BAHUCM




MJITTFOCTPATUBHBIX MAaTCPUATIOB

BocnpuanMats U (HOpMYIHPOBATh CYKICHHUS, BRIPAKATh SMOLIMH B COOTBETCTBUU
[CJIIMU WU YCIIOBUSAMU OGH.[CHI/ISI; pacro3HaBaThb HeB€p6aJILHbIe CpCACTBY
06H_I€HI/I$I, NMOHMMAaTh 3HAYCHHUC COLHAJIbHBIX 3HAKOB; 3HATb W PaCllO3HABATH
[IPCANMOCHIIKN KOH(i)J'II/IKTHBIX CI/ITyaHI/II\/JI n CMAT4YaTh KOH(bJ'II/IKTLI, BECTH
[EpErOBOPBI;, IIOHMMATh HAaMEpPeHUsd JAPYIrUX; IMPOABIATh YBAXKUTEIBHOE
OTHOIIICHHE K COOECEeTHHWKY M B KOPPEKTHOH Qopme G(OpMyIupoBaTh CBOY
BO3pasKEHHS

[PeryasituBubie YY ]

3.1

Cam oopzanu3auus

3.1.1

BEISBISITE TIPOOJIEMBI JJIT PEIICHHUS B JKU3HCHHBIX WM YUYEOHBIX CHUTYaIUAX
CaMOCTOSITEIbHO COCTAaBJISATh QJITOPUTM pelIeHUs 3afadyd (WK €ro 4YacTh)
BEIOMPATH CIIOCO0O perieHuss y9eOHOM 3a/1aui ¢ y9eTOM MMEIOIINXCS PECYpCOB Y
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTUpPOBAaTh MpeasiaraéMble BapHUaHTh
peIeHmi

OpueHTUpOBaTbCd B pa3IMYHbIX  NOAXOAAX  MPUHATUSA  pELICHUY
UHAUBUAYAIBHOE, NPUHATHE PELUEHUS B IPYIIE, NPUHITUE PEIICHUH IpYIION)
COCTaBJISITh IUIAH JAEWCTBUH (IJIaH peaju3alud HaMEYEHHOI'O alrOPUTMJ
pelIeHNs), KOPPEKTUPOBaTh NPEJIOKEHHBIA aJrOpUTM C YYETOM IOJyUYECHHUS
HOBBIX 3HAHUN 00 M3yyaeMoM OOBEKTE, JIeJaTh BHIOOP U OpaTh OTBETCTBEHHOCTH
3a peLICHUE

3.2

Camokonmpoo

3.2.1

Briagets criocobaMu CaAMOKOHTpPOJIA, CaMOMOTHBALIUU U pe(bHeKCI/II/I
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BHOCHUTE KOPPCKTHUBBI B JCATCIBHOCTHL Ha OCHOBC HOBBIX OGCTOSITGJILCTB,
M3MCHHUBIIUXCA CI/ITyaI_[I/If/'I, YCTaHOBJICHHBIX OH_II/I6OK, BO3HUKIIINUX prI[HOCTefI
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JlaBaTh aIeKBAaTHYIO OILIGHKY CHUTyallMM W TMpejjlarath IUIAaH €€ W3MEHEHUS
YYUTBIBATH KOHTEKCT U MPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPY
pelmieHMM  y4yeOHOM 3ajJauM; aJanTUpOBaTh  peIIeHWE K  MEHSIOIIHUMCH
OOCTOSITENILCTBAM; OOBSCHSTh MPUYHMHBI JOCTIDKEHHS (HEIOCTYOKEHUS) Pe3ysIbTaToR
[IeITeTbHOCTH; JaBaTh OILIGHKY MPHOOPETEHHOMY OIbBITYy; YMETh HaXOIWTH
O3UTUBHOE B MPOU3OLIEAIICH CUTyallud; OLEHUBATH COOTBETCTBUE PE3YJIHTATY
[ICJTH U YCIOBUSM

3.3

9M0uu0HaJlebllZ urnmesliekm

3.3.1

PaznuuaTh, Ha3bIBaTh U YNPABIATH COOCTBEHHBIMH IMOIMSIMH U IMOILUSIMHU
IPYTUX; BBISBIISATH U AHAJTU3UPOBATH IIPUUMHBI SMOIIHI; PEryIMpoBaTh CIOocO0
BHIPAKEHHST SMOIIHIA

3.4

I Ipunamue ceosa u opyzux

3.4.1

(OCO3HAHHO OTHOCHUTBCS K APpYyromy 4€JIOBCKY, €ro MHCHHIO, ITPU3HABATH CBOC
paBoO Ha OMIMOKY M TaKoe K€ IPaBO JAPYroro; MpUHUMATh ce0s U JIPYrux, He
OCY)KIast; OTKPBITOCTh cebe M APYTruM; OCO3HABaTh HEBO3MO>KHOCTH




KOHTPOJINPOBATH BCE BOKPYT

9 KIIACCA
Kon . .
I[IpoBepsiemble TpeOOBaHNSI 0CBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
NpoBePsSIEMOro
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
TpeOOBaHUA
1 [[ToznaBaTeabHbIE YY ]|
1.1 bazoevie 10cuueckue oelcmeus
1.1.1 BEISBIATE U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHUM)
1.1.2 VcraHaBnmuBaTh CYIIECTBEHHBIH TNpPU3HAK KiIaccU(UKAIMK, OCHOBaHUS I
O00O0OIICHNS] ¥ CpAaBHEHUS, KPUTEPUU TPOBOJMMOIO aHAIH3a
1.1.3 C  yuéToM  MpeNIOKEHHOW  3aJaud  BBISIBISATH  3aKOHOMEPHOCTH U
MPOTHUBOpPEYMsI B paccMaTpuBaeMbIXx (akTax, JaHHBIX © HAOIIOACHUSIX
npeniaraTb KPUTEPUH JJIS BBISIBJICHUS 3aKOHOMEPHOCTEH W TMPOTHBOPEUHIA
BBISIBIIATH J1eUUUTHl HMHDOpPMAlMM, JaHHBIX, HEOOXOJHWMBIX [UIi peIIeHUS
MOCTaBJICHHON 3a/1auu
1.1.4 BEISBISAT TPUUUHHO-CIICCTBEHHBIC CBA3H NPU HM3YYCHUU SIBJICHHUM U MPOIECCOR
1.1.5 JlenaTh  BBIBOJBI C  HCIIOJIB30BAHMEM  JEAYKTUBHBIX W  HHIyKTHUBHBIX
YMO3AKTFOUCHUH, YMO3AKIIIOUEHHU IO aHaJIOTHH, (HOPMYIHPOBATH THIIOTE3BI (
B3aMOCBSI3SIX
1.1.6 CaMOCTOSITEIbHO BBIOMpPATh CIOCOO pemieHus ydeOHOW 3amaum (CpaBHUBATH
HECKOJIbKO BapHMaHTOB PEIICHHUs, BbIOUpaTh Hanbosiee MOAXOMAIUI C y4ETOM
CaMOCTOSITENIFHO BBIZICNICHHBIX KPUTEPHEB)
1.2 bazoevle uccineoogamenvckue 0enucmeus
1.2.1 [[poBOANTH 1O CaMOCTOSTENBHO COCTABIEHHOMY IUIAHY OIIBIT, HECJIOKHBIY
HKCIIEPUMEHT, HEOOJbIIOE HCCIEIOBAHUE 110 YCTAHOBJIEHHMIO OCOOEHHOCTEY
O0OBEKTa HM3yYEHHMs], PUIHMHHO-CJIC/ICTBEHHBIX CBSI3€H U 3aBUCHMOCTEH OOBEKTOH
MEXITY COO0M
1.2.2 O1ieHMBaTh MPUMEHUMOCTh W JOCTOBEPHOCTh MH(OPMAIUH, TOTYUYEHHOH B X014
ICCIICIOBaHMS (OKCIIEPUMEHTA)
1.2.3 CaMocTOsITEIPHO (POPMYITUPOBATH OOOOIICHHUSI W BBIBOJABI IO pe3yjbTaTaM
MPOBEAEHHOTO HAONIOACHUS, OIBITA, HWCCIEAOBAaHUS, BIAJCTh WHCTPYMEHTAMH
OLICHKHU JJOCTOBEPHOCTH MOJYUYEHHBIX BBIBOJIOB U 0000IICHUI
1.2.4 [[porno3upoBaTh BO3MOXKHOE JalbHENIIEE pa3BUTUE MPOLIECCOB, COOBITHI U 1Y
MOCIEACTBUS B  AHAJIOTMYHBIX WJIM CXOAHBIX  CUTYallUiX, BBIJBUIATH
MpeanooKeHus: 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSAX U KOHTEKCTaX
1.2.5 licrionp30BaTh BOIMPOCHI Kak HCCIEAOBATEIbCKUH HMHCTPYMEHT TO3HAHUSA

(bopMyIMpOBaTh BOMPOCHL, (DUKCHPYIOMIME pa3pblB MEXKAY pealbHbIM |
DKEeTIATeIIbHBIM COCTOSIHUEM CUTYalluu, 00bEKTa, CAMOCTOSTENILHO YCTaHABIUBATHE
ICKOMO€ U JaHHOe;, (opMHpOBaTH TUIMOTE3y 00 HCTUHHOCTH COOCTBEHHBIN

CY’KJICHUU U CYKJICHUM IPYTUX, ApTYMEHTUPOBATH CBOXO MO3UIMIO, MHCHHE




1.3

PaGoTta ¢ nuudopmarmen

1.3.1

[[puMeHSTh pa3auyHble METObI, HHCTPYMEHTHI U 3aIIPOCHI TIPH TIOUCKE U 0TOOPE
MH(GOpPMAaIMK WM JAHHBIX U3 UCTOYHHMKOB C YYETOM MPEIOKEHHOW y4eOHOM
3aJ1a4M U 33JJaHHBIX KPUTEPUEB

1.3.2

BpiOupaTh,  aHaIM3UPOBAaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH
MH(POPMAIIMIO Pa3IMYHBIX BUJOB U (OPM MpEACTaBICHUS; HAXOIUTh CXOJHBIA
APTYMEHTHI (TIOATBEPXkAAIOIINE WM OINPOBEPramllue OJHY U Ty K€ HUACI0
BEPCHIO) B Pa3IMUHbIX HHGOPMAIIMOHHBIX UCTOUHUKAX
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CaMOCTOATENBHO BHIOMPATh ONTUMANBHYIO (OPMY MpeACTaBICHUS MHPOPMALUY
1 WITIOCTPUPOBATh pEIIaeMble 33/a4l HECJIOXHBIMH CXEMaMH, JuarpaMMaMu
IMTHOM rpaduKoil 1 MX KOMOWHAIMSAMHA
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OneHuBaTh HaA&KHOCTh HMHQOPMAIMM IO  KPUTEPHSM, IPEAJ0KEHHBIM
[e1arorH4eCKUM pabOTHUKOM MM C(HOPMYIUPOBAHHBIM CAMOCTOSITENIEHO

1.3.5

D¢ (exTUBHO 3alIOMHUHATH U CUCTEMATH3MPOBATh HHPOPMALIUIO

[KommyHukaTuBubie YY /I

2.1

Oowenue

2.1.1

BripaxaTh ce0si (CBOIO TOUKY 3pEHHsI) B YCTHBIX U MHCbMEHHBIX TEKCTaX

2.1.2

B xome nmamora W (WaM) JOUCKYCCHM 33J1aBaTh BOIPOCHI IO  CYIIIECTBY
0OCY/TaeMO TeMbI U BBICKA3bIBATh UJICH, HAIlCJICHHBbIC HA pEIIeHUEe 3aJaud Y
MojepKaHue OJiaroKenaTeIbHOCTH OOIIEHHS; COMOCTABIATh CBOM CYXKACHUS d
CYKICHUSMH JPYTHX YYaCTHUKOB TUANIOTa, OOHAPYKUBATh PA3IMUUE U CXOJCTB(
[TO3UITHM

HY6J'II/I‘IHO NpeaACTaBJIATb PE3YJIbTATbl BBIIIOJIHCHHOT'O OIIbITA (3KCHepI/IMeHTa
1 CCJIICAOBAaHMA, HpOCKTa);

CAMOCTOATCIIbHO BLI6I/IpaTL (I)OpMaT BBICTYIIJICHUA C y‘{éTOM 3a/la4 Mpe3CHTaluN
1 0COOEHHOCTEH ayJuTopun U B COOTBCTCTBHU C HHUM COCTABJIATH YCTHBIC WU
[MMCbMCHHBIC TCKCTHI C UCTIOJIb30BAHUEM UJINIIOCTPATUBHBIX MATCPHUATIOB

BocrnpuHuMaTh U GOPMYIUPOBATh CYKICHUS, BBIPAKaTh SMOLIMU B COOTBETCTBUM
C LEIIMM U YCJIOBUSMHU OOILEHUS; pAcro3HaBaTh HEBEpOaJbHbIE CPENICTBA
OOIIEeHNs, TMOHMMATh 3HAUYEHUE COLMAJbHBIX 3HAKOB, 3HAaTh M PACIO3HABATE
MPEANOCHUIKM KOHQUIMKTHBIX CUTYalldii W CMAT4aTh KOH(MJIMKTBI, BECTH
[eperoBOpbl; TOHMMATh HAMEPEHUS JIPYTHX, MPOSBIATh  YBAXUTEIbHOQ
OTHOILIEHWE K CcOOeceAHMKY M B KOpPPEKTHOM (opme (opMyInpoBaTh CBOY
BO3paKEHUS

[PeryasituBubie YV J{

3.1

Camoopzau uzayun

3.1.1

BISBIAT NpOOJSEMbl JJIi pPEHIeHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX
CaAMOCTOSITENTbHO COCTAaBJISATh AQJITOPUTM pelIeHUs 3aJauyd (WM €ro 4YacTh)
BHIOMpATh CIIOCOO pelieHus y4eOHOH 3a7aun ¢ YyYETOM UMEIOLIUXCS PECYPCOB Y
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTUPOBAaTh IMpeajiaraeéMble BapHUaHTh
peLeHun

OpueHTupOBaTbCSd B pa3IUYHBIX  NOAXOJAaX  MPUHATUS  pELIeHHUH]

WHAUBUAYAIbHOE, IPUHATHE PELICHUs B TPYIIE, MPUHITHE PELICHUI IPyIHoii)




COCTaBJIATh IUIAaH JeHCcTBUH (MJIaH peanu3alid HaMEUEHHOI'0 alrOpPUTM3
pelieHus), KOPPeKTHUPOBATh MPEJIOKEHHBIH aIrOpuT™M € Y4YETOM IOJIyYeHUS
HOBBIX 3HAHUH 00 M3yyaeMoM OOBEKTe; AenaTh BIOOP U OpaTh OTBETCTBEHHOCTE
Ba peleHNe

3.2

Camokonmpoinw

3.2.1

BiianeTs cnoco0aMy caMOKOHTPOJISI, CAMOMOTHBAIIMU U peQIICKCUU
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BHOCHTE KOPPEKTHBBI B ACATCIBHOCT Ha OCHOBE HOBBIX 00CTOATEILCTB
M3MCHHUBIINXCS CHTyaHI/Iﬁ, YCTaHOBJICHHBIX 0HII/I6OK, BO3HUKIIINX pr,)lHOCT@fI
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J[aBaTh alEeKBaTHYIO OLIEHKY CHTyalluM M Ipeajaratb IUIaH €€ H3MEHEHUs
yUUTBIBATH KOHTEKCT U IIPEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPY
pemieHuy  y4eOHOW  3ajaud, aJanTUPOBaTh PpELICHHE K  MEHSIOIUMCH
OOCTOSATENBCTBAM;  OOBSCHATh  NPUYUHBI  JOCTMXKEHUS  (HEIOCTHIKECHHUS
pe3yJIbTaTOB JESATEIBHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY, YMETH
HAaXOIUTh IO3UTUBHOE B IMPOU3OLICALICH CHTyallld; OLEHUBATH COOTBETCTBHU
pe3yJIbTaTa LEIN U YCIOBUIM

3.3

9M0l(u0HaJleblﬁ UHmelieKkm

3.3.1

Pa3nnanL, Ha3bIBaTb U YIIPABJIATH COOCTBEHHBLIMHU OMOIMAMH H SMOLOUAMU
VPYTHX; BBIABJIATD U AHAJIM3UPOBATH IIPUYHUHBI 3MOI.IPII>1; peryjmpoBaTb croco0

BHIPAYKCHU AMOLMHI

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoanyectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3jie/ioB U (uu¢poBbie)
Ne n/m KonTpoJbHble
TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI pecypes
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 KomMmnbrotep — yHHuBEpcanbHOE ) 1
' YCTPOMCTBO 00PaOOTKHU JAHHBIX Bubmmorexa [IOK
https://m.edsoo.ru/7f41646e
1.2 IIporpamMMsbl 1 naHHbIE 4
1.3 KomMmnerorepHslie cetu 2

Pa3nea 2. Teopernueckue 0CHOBbI HHPOPMATHKH

2.1

2.2

Nudopmarnus u
UHGOPMAIMOHHBIE TPOIIECCHI

2 bu6mmoreka [{OK
https://m.edsoo.ru/7f41646¢

[TpencraBnenne nupopmanuu 9

Pazgen 3. UndopmManmoHHble TEXHOJIOTUH

3.1
3.2
33

TeKkcToBbIE JOKYMEHTHI 6

bu6mmoreka [{OK

Kommbiorepras rpaguxa 4 https://m.edsoo.ru/7f41646e
MynbTuMeuitHbIe 3
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

8 KVIACC

HaumenoBaHme pa3jiesioB u
TeM MPOrpaMMbl

Ne ni/m

34

Koau4gecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

Pa3znen 1. Teoperuueckue 0CHOBBI MH(POPMATHKH

1.1 CucTeMbl CUHUCIIEHUS

12 DeMEHTHI MATEMATUYECKON
' JIOTUKHA

6

6

Pa3znen 2. AlroputMbl M IporpaMMHUpOBaHue

Ucnonuurenu u AJITOPUTMBI.

2.1 AJNTOpUTMHYECKHE
KOHCTPYKLIN

2.2 SI3BIK MpOrpaMMHUpPOBAHUS

23 AHanau3 aJropuTMOB

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

10

34

DJIeKTPOHHbIE

(ungposbie)
oOpa3oBaTeJibHbIE

pecypcbl

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f418516

bubmuoreka [JOK
https://m.edsoo.ru/7f418516




9 KJIACC

HaumenoBanue
Ne

pa3aesoB U TeM
n/n

NPOrpamMMbl

KoanyecTBO 4acos

Pazpnen 1. llndposasi rpamoTHOCTH

I'moGanpHas ceTh
HNuTepuer u

1.1 CTpaTeruu
0e30IacHoro
MTOBEJICHHS B HEH

Pa6ora B
1.2 UH(POPMALMOHHOM
IPOCTPAHCTBE

Kour
Beero POJILHBbIE
padoThI
3 1

Pasnen 2. Teoperuyeckue 0CHOBbI HH(POPMATHKH

2.1

MCTO/J ITIO3HAaHUA

MoaenupoBaHue Kak

8

Pasnen 3. AllropuT™Mbl M1 IPOrpaMMHpPOBaHHUe

Pa3pabotka
3.1 aJITOPUTMOB H
porpaMm
3.2 VYmpasnenne

2

Pasnen 4. UndopManmoHHbIE TEXHOJIOTHH

41 DIIEKTPOHHBIE
' Ta0JIULIBI

Nudopmannonnsie
TEXHOJIOTHH B

4.2
COBPEMEHHOM

o0riecTBe
PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

10

34 2

DJIeKTPOHHbIE
(undgposbie)
o0pa3oBaTte/ibHbIE

pecypcebl

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a7d0

bubnuorexa [JOK
https://m.edsoo.ru/7f41a7d0

bubmnorexa [JOK
https://m.edsoo.ru/7f41a7d0

but6mmoreka [IOK
https://m.edsoo.ru/7f41a7d0



