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INOACHHUTEJIBHAS 3AIINCKA

[Iporpamma no uHpopmaTrke (yriyOa€HHBIH ypOBEHBb) HA YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yjibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHON MpOrpaMMBbl cpeHero odiero oopazosanus, npeactaBieHHbIx B GI'OC
COO, a Takxe denepanbHO paboUeil MPOrpaMMbl BOCIIHTAHHUSL.

HporpaMMa no uHbopMaThke MAET MPEACTABICHHE O IeNiIX, OOleld cTpaTeruu
OoOy4eHHMsI, BOCIIMTAHMS M pa3BUTUS OOyYarOUIMXCS CpPEACTBaMU Y4YeOHOro MpeameTa
«Mudpopmarrka» Ha yrayOJE€HHOM YPOBHE, YCTAaHABIMBAET 00s3aTeIbHOE MPEIMETHOE
coJlep)KaHue, MpeayCMaTpuBaeT ero CTPYKTypUpOBaHUE IO paszjiesiaM M TeMaM Kypca,
OTpeJieNIsieT paclpesielieHue ero Mo kiaccaM (rojaM u3y4yeHus), Aa€T TNpUMEpHOe
pacrnpeneneHne y4yeOHBIX YacoB MO TEMATHYECKHM paslieflaM Kypca U PEKOMEHIYEeMYIO
(mMpUMepHyI0) TOCIENOBATEIbHOCTh HMX M3YyYEHHUS C YYETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKHM YYEOHOro IpoIlecca, BO3PACTHBIX OCOOEHHOCTEM
00y4Jaromuxcs.

[Iporpamma no wuHOpMaTHKE OMNpeNEIsieT KOJIMYECTBEHHbIE W KaYeCTBEHHBIC
XapaKTepUCTUKN Y4eOHOro MaTepuaya i KaKJIO0To roja HU3y4deHus, B TOM 4HCIE AJiA
COJIEpPXKATEeNIbHOTO HAIOJIHEHMsI Pa3HOro BHUAA KOHTPOJIA (IMIPOMEKYTOUHOM aTTecTaluu
OOy4YaroIMXxcs, BCEPOCCHUMCKUX MPOBEPOUYHBIX pabOT, TOCYAAPCTBEHHOW HUTOTOBOM
artectranun). [Iporpamma no uHpopMaTuke sIBISETCS OCHOBOM JUIsl COCTABIIEHUSI aBTOPCKUX
y4eOHBIX MPOTrpaMM U yUeOHUKOB, TOYPOUYHOTO IJITAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmatuka B cpegHem oO1ieM o0pa30BaHUU OTPAXKAET:

CYIIHOCTh MH(GOPMATHKM KaK HAyYHOM IUCIUIUIMHBI, U3ydarolleldl 3aKOHOMEPHOCTH
NPOTEKaHUS U BO3MOYKHOCTH aBTOMAaTH3allMd MH(POPMALIMOHHBIX MPOIECCOB B Pa3IUUYHBIX
CUCTEMAX;

OCHOBHbBIE O00JIACTH TPUMEHEHUsT MH(MOPMATUKH, MPEXKIE BCEro MHPOPMALUOHHBIE
TEXHOJIOTUH, YIPaBIIEHUE U COLIMANIbHYIO cepy;

MEXAUCIUIUIMHAPHBIN XapakTep NHGOPMATUKU U MHGOPMALIMOHHOM JESITeIbHOCTH.

Kypc wunHdopMatuku s YpOBHS CpeIHero ooOmero oOpa3oBaHMs —SIBISIETCS
3aBEpINAIONIMM  3TallOM  HENPEPhIBHOW  TMOJATOTOBKM  OOydamImuxXxcs B 00JacTu
uHbOpMaTUKK W UHOOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, OmupaeTrcss Ha
coJilepkaHre Kypca HMH(QOPMATUKH YpPOBHS OCHOBHOrO oOIero oOpa3oBaHUS U OIBIT
MOCTOSIHHOTO TMPUMEHEHHUS HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUM, AT
TEOPETUYECKOE OCMBICIIEHUE, HHTEPIIPETAIIMIO U 0000IIEHIE 3TOTO OIbITA.

PesynbpTaTel yriyOon€HHOTO ypoBHA M3yuyeHusi yueOHoro mnpenmera «Mubopmatrka
OpPUEHTUPOBAHbI HA MOJyYEHUE KOMIIETEHTHOCTEH NJisl moclienytouiei npodeccuoHaaIbHOM
NESTENbHOCTH KaK B paMKaxX JIaHHOM MpeJIMETHOW 00JIacTH, TaKk MU B CMEXHBIX C HEH
obnactax. OHU BKITIOYAIOT B ceO0s:

OBJIaJICHUE KIIIOUEBHIMU TMOHATUSAMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasi TpeAMeTHas o0JacTh, pPAcClO3HABAHUE COOTBETCTBYIOIIMX WM MPU3HAKOB U
B3aMMOCBSI3€M, CMOCOOHOCTb JIEMOHCTPUPOBATH PA3NIMUYHBIE TMOAXOAbl K HW3YYCHHIO
SIBIICHUM, XapaKTEPHBIX JIJIS U3y4aeMoil MpeaMETHOM 001acTu;

YMEHHUE pelliaTh TUIOBBIE MPAKTUYECKUE U TEOPETUUYECKUE 3aJlauM, XapaKTepHbIE JUIs
UCIIOJIb30BaHUSI METO/IOB U MHCTPYMEHTApUS JaHHOM MpeaMeTHOH o0nacTy;

HaJIM4YKUe TMPEACTaBICHUN O JaHHOM MNpeIMeTHON OOJacTH Kak IIeJIOCTHOW Teopuu
(COBOKYITHOCTH T€OpHI1), OCHOBHBIX CBSI3SX CO CMEKHBIMU O0JACTIMU 3HAHUM.

B pamkax yroyOnéHHOro ypoOBHS HU3y4YeHUSI MHQPOPMATUKH 0OeCIeurnBaeTcs
HeJIeHaNpaBlIeHHasl TOATOTOBKAa OOyYaloluXcsi K TPOJOJDKEHHI0 00pa3oBaHUs B
opraiu3anusax npoheccuoHaIbLHOTO 00pa30BaHMS IO CIEIHAIBHOCTSAM, HEMOCPEIACTBEHHO
CBS3aHHBIM C [M(PPOBBIMU TEXHOJOTHUAMH, TaKUM KaK NPOrpaMMHasi HWHKEHEpHs,
uH(popmalmoHHasi 6€30MacHOCTb, HH(POPMAIMOHHBIE CUCTEMbl U TEXHOJOTUU, MOOUIIbHbBIE
CUCTEMBI M CETH, OOJIbIIME JaHHBIE M MAIIMHHOE O00y4YeHHUE, MPOMBIILUICHHbBI WHTEPHET
BelleH, UCKYCCTBEHHBIM WHTEJIEKT, TEXHOJOTUU OECHpOBOIAHON CBSI3U, pPOOOTOTEXHHUKA,
KBaHTOBBIE TEXHOJOTUHU, CUCTEMbI PACIPEACIIEHHOTO PeecTpa, TEXHOJIOTUN BUPTYAIbHOU U
JIOTIOJIHEHHOU PEAIbHOCTEM.



OcHoBHas 1enb U3yudeHus ydeOHoro mpeamera «MHdopmaTuka» Ha yrinyOGnéHHOM
YpOBHE CpelHero obmiero ooOpa3oBaHusi — oOecleueHue JalbHEHIIero pa3BUTHS
MH(OPMAITMOHHBIX KOMIETEHIIMN 00yYarolerocs, ero rTOTOBHOCTH K KU3HU B YCIIOBHUSX
pa3BHUBarolierocsi UHPOPMAIMOHHOTO 00IIEeCTBa U BO3pacTarOleil KOHKYPEHIIMA Ha PhIHKE
Tpyaa. B cBsi3u ¢ aTum uzydenne nunpopmatuku B 10—11 kaccax 10KHO 00€CIEUUTh:

chOpPMHUPOBAHHOCTh ~ MHUPOBO33PEHMS, OCHOBAaHHOTO HAa  IOHUMAHUU  POJIH
uH(pOpPMaATUKH, WH(DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B COBPEMEHHOM
0OIIIEeCTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBIIIUICHHUS;

c(hOpMHUPOBAHHOCTh YMEHUU pa3nuuarh (aKThl U OIEHKHU, CPABHUBATH OLICHOYHbBIC
BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSAMH OLICHUBAHUA U CBSI3b KPUTEPHUEB C ONPEACIEHHOM
CUCTEMOM 1IEHHOCTEH, IPOBEPATH HA JJOCTOBEPHOCTH M 00001IaTh HH(HOPMAIIHIO;

c(hOpMHUPOBAHHOCTh TMPEACTABICHUI O BIMSHUM WH(GOPMAIIMOHHBIX TEXHOJOTUW Ha
YKU3HDb YeJIOBEKa B 00II€CTBE, IOHUMAHHUE COIUATBHOTO, SKOHOMUYECKOTO, TOJIUTUYECKOTO,
KYJbTYPHOTO, OPUIUYECKOTO, MPUPOAHOTO, HSPrOHOMUYECKOTO, MEAUIUHCKOTO U
(U3HOJIOTUYECKOTO KOHTEKCTOB MH(POPMALIMOHHBIX TEXHOJIOTU;

OPUHATHE TPABOBBIX M OTUYECKUX ACMEKTOB HMH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIIOJAEH, BOBJEYEHHBIX B CO3JAHUE M HCIOJIb30BAaHUE
MH(OPMAIMOHHBIX CUCTEM, paclipocTpaHeHue HH(OpMAIUY;

CO3JaHME YCIOBUM JUIsl pa3BUTUS HABBIKOB Y4Y€OHOW, TMPOEKTHOH, Hay4dHO-
UCCJIEIOBATEIbCKOM M TBOPYECKOW  JIEATETLHOCTH, MOTHBAIMM OOYYalolIUXCs K
CaMOPa3BUTHIO.

B comepxanum yuebnoro mpeamera «MHbopmarrka» BBIICISIOTCS YETHIPE
TEMATUYECKUX pa3Jiena.

Paznen «llu¢poBass rpaMOTHOCTBH» MOCBSAIIEH BOIPOCAM YCTPOMCTBA KOMITBFOTEPOB
U JpYruxX DBJEMEHTOB UIU(POBOrO OKPY)KEHHUS, BKJIIOYAs KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJICTB OINEpallMOHHOM cucrteMbl, pabore B ceru HMuTepHer wu
UCIOJIb30BAaHUIO HHTEPHET-CEPBUCOB, UHPOPMAIIMOHHOM 0€30M1acCHOCTH.

Paznen «Teoperuyeckue OCHOBbI MH(OPMATUKH» BKJIIOYACT B ceOS MOHATUUHBIN

anmapar  MH(QOpPMATUKH,  BONPOCHl  KOJUPOBAHMS  HMHPOPMALMH,  HU3MEPECHHUS
uH(OPMAIMOHHOTO O00BEMA JaHHBIX, OCHOBBI alNreOpbl JIOTUKHM U KOMIIBIOTEPHOTO
MOJIETUPOBAHUSI.

Pazgen «AJroputMbl W NPOrpaMMHPOBAHHE) HANPABIEH HAa pPa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHUS, pPa3pabOTKy aJlrOPUTMOB M OLEHKY HUX CJIOXKHOCTH,
dbopMHpOBaHKE HABBIKOB PEAIM3AI[MU NMPOTPaMM Ha SI3bIKaX MPOTPAMMUPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «HWH(popManMOHHBIE TEXHOJOTMM» TIOCBAIMIEH BONMPOCAM ITPUMEHEHUS
UH(OPMAIIMOHHBIX TEXHOJOTUM, pEaTU30BaHHbBIX B MPUKIATIHBIX MPOrPAMMHBIX MPOIYKTaX
U UHTEPHET-CepBHUCAaX, B TOM YMHCIIC B 3ajayax aHajiu3a JaHHBIX, KCIOJIb30BaHUIO 0a3
JAHHBIX U AJIEKTPOHHBIX TAOJIMIL VISl peIICHUS MPUKIIATHBIX 33]1a4.

B nmpuBenénnom nanee copepxkanuu yuyeoHoro npeamera « Mapopmatukay KypcruBom
BbIJICJICHBI JIONOJIHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOIAT B 00s3aTENIbHYIO MpOrpammy
OOy4eHHsI, HO MOTYT OBbITh MPEJIOKEHBI JIJII U3YYEHHs] OTIACIbHBIM MOTHBHPOBAHHBIM U
CIIOCOOHBIM 00YYaOIIUMCS.

YriyOn€éHHbpli  ypOBEHb ~ U3Y4YEHMS ~ HMH()OpPMATUKU  pPEKOMEHAyeTcs IS
TEXHOJIOTUYECKOTO MpOodUsisi, OPUEHTUPOBAHHOTO HA WHKEHEPHYIO W MHPOPMALMOHHYIO
chepbl NeATeNbHOCTH. YTIIYOJIIEHHBIM YpPOBEHb H3y4YeHUSI MH(POPMATUKU OOECIeuHBaCT:
MOJATOTOBKY  OOydYarolmuxcsi, OpPHUEHTUPOBAHHBIX Ha CIEUUATBHOCTH B  00JacTu
UH(OPMAIIMOHHBIX TEXHOJIOTUA W MH)KEHEpPHBIE CIEUUATbHOCTH, y4acThE B MPOEKTHOU U
HCCIIEOBATENBCKON JIEATEIBHOCTH, CBSI3AHHOW C COBPEMEHHBIMM HANPABJICHUSMH OTPACIIH
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHM, TOATOTOBKY K  YYacTHIO B
OJIUMITIMAJAX U cade ENMHOro rocyJapCTBEHHOrO 9K3aMeHa 1o MHGOpPMATHKE.

[TocnenoBaTenbHOCTh U3YUYEHHUSI TEM B IpejiesiaX OJHOIO Trofia 00y4YeHUs: MOKET ObITh
U3MEHEHa MO YCMOTPEHUIO YUUTENs MPU MOATOTOBKE pabouel mporpaMMbl U MOYPOYHOTO
IJIAHUPOBAHUS.



OO1ee 9ynCIIO YacoB, pEKOMEHIOBAHHBIX AJIs U3y4eHUs WHPOpMaTUK — 272 daca: B
10 xiacce — 136 yacoB (4 gaca B Henento), B 11 kimacce — 136 gacoB (4 yaca B HEJIEIIO).



COAEPKAHUE OBYUEHUA
10 KUIACC

Iu¢dposast rpaMoOTHOCTH

TpeOoBaHus TEeXHHKM O€30MACHOCTH M TUTHEHBI MpPU padoTe C KOMIBIOTEpaMU H
APYTUMHU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[IpuHiunel pa®OThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. ApPXHUTEKTypa (OH
Helimana. ABTOMaTHYeCKOE BBINOJHEHHE MPOrpaMMbl IporeccopoM. OmnepaTuBHas,
MOCTOSIHHAS U I0ATOBpeMeHHas namsaTb. OOMEH JaHHBIMH C MOMOUIbIO MHH. KOHTpOsuIiepsl
BHEIIHUX YCTPOMCTB. IIpsAMont JOoCTyn K maMsTH.

OCHOBHBIE TEHACHUMH pAa3BUTHS KOMIBIOTEPHBIX TexHosoruu. [lapamnensHbie
BBIUHCIICHUA. MHorormnpoueccopusie  cuctembl. CynepkommbloTepbl. PacnpenenéHubie
BBIYUCIIUTEIbHBIE CHUCTEMBI M 00paboTka OodbIIUX JaHHBIX. MoOuIbHBIE IU(POBHIE
YCTPOWCTBA U UX POJIb B KOMMYHHUKAIUAX. BCTpoeHHBIE KOMIIBIOTEPBI. MUKPOKOHTPOJIIEPHI.
PoboTtu3upoBanHbie TPOU3BOACTBA.

[IporpammHoe oOecriedeHHMEe KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. Bumsbl
MPOrpaMMHOr0 o0ecneyeH sl U X HazHaueHue. OCOOEHHOCTH MPOrpaMMHOI0 00ecrieYeHUs
MOOWJIbHBIX yCcTpoHcTB. [lapamnensHoe mnporpammupoBanue. CHUCTEMHOE MPOTPAMMHOE
oOecrnieyenue. OnepanuoHHble cUCTeMbl. Y TUIUTHL. [[paiiBepsl ycTpoiicTB. MHCTamsuusa u
JNEUHCTAIUISALNS POTPAMMHOT0 00€CTIEUEHUS.

QaitnoBbie  cucteMbl. [lpuHIMOBI  pa3MelieHds ©W  UMEHOBaHUS  (ailyioB B
nonaroBpeMeHHo namsatu. [1abnoHb! A onucanus rpynn ¢anios.

[Iporpammuoe obGecneuenue. JluneH3npoBaHWe MPOrpaMMHOrO oOOecreyeHus: |
uuppoBeix pecypcoB. IlponpuerapHoe u cBOOOJHOE NPOrpaMMHOE OOecreueHue.
KoMMepueckoe M HEKOMMEpPYECKOE HCIOJIb30BaHUE MPOTPAMMHOIO OOECHEUYEeHHS U
uuppoBeIX  pecypcoB.  OTBETCTBEHHOCTb,  YCTaHaBIMBaeMas  3aKOHOJATEIbCTBOM
Poccuiickoit denepanyu 3a HEMPaBOMEPHOE MCIOIL30BaHUE IPOrPAMMHOI0 00eCTIeUeHUs U
U(PPOBBIX PECYPCOB.

[IpyHIMIBI IOCTPOEHUS U allapaTHbIE KOMIIOHEHTHI KOMIBIOTEPHBIX ceTel. CeTeBbie
npotokoisibl. Ceth MHTepHer. Anpecauust B cetu Mutepner. IIporokonsr cteka TCP/IP.
Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha 1omceTHw C OOMOIIBIO Macok moxacereil. CereBoe
aaMuHHUCTpUpoBaHue. [lonydyeHne naHHBIX O CETEBBIX HACTpPOMKax kKommbrorepa. [Ipoepka
HaJIM4us CBSI3HU C y3JIoM ceTH. OnpenesieHne MapupyTa ABUKEHHS TAaKETOB.

Bunasl nesrensHoctu B cetu Mutepuer. CepBuchkl MHTepHeTa. ['eomndopmanrioHHbie
CUCTEMBI. [ €0JIOKalIMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHHU (HaNpUMeEp, JIOKALMS MOOUIIbHBIX
TeneOHOB, OIpEACNICHUE 3arpy’KeHHOCTM aBTOMAarucTpaiei), HHTEPHET-TOPrOBII,
OpoHUpOBaHKE OMJIETOB U TOCTHUHHUII.

I'ocymapcTBEHHBIE DIIEKTPOHHBIE CEPBUCHI U ycayTrd. ColnanbHbIE CETH — OpraHu3anus
KOJUIEKTUBHOTO B3aUMOJICHCTBUS U 0OMeHa TaHHbIMU. CeTeBOM 3TUKET: paBuia MOBEICHUS
B kubOepnpocrpancTBe. [Ipobnema mojymMHHOCTH ToJNy4eHHOW WHMopmanuu. OTKpBITHIE
oOpa3oBaTebHbIE PECYPCHI.

TexHOreHHbIE W DKOHOMHYECKHE  YIpO3bl, CBS3aHHbBIE C  HCIOJIb30BAHHEM
MH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHoJoruid.  OO0mmue  npoOiaeMbl  3allMThI
uHdopmaiuu U uHbopmanmoHHOUW Oe3zonacHocTu. CpeacTBa 3amuThl MHGOPMALMKU B
KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX M aBTOMAaTU3MPOBAHHBIX HH(DOPMALMOHHBIX
cucremax. [IpaBoBoe obecrnieuenne nHGOPMAITMOHHON OE30MaCHOCTH.

[IpenoTBpanieHne HECAHKIMOHUPOBAHHOIO JAOCTyNa K JUYHOW KOH(UIECHIUATBHOU
uH(pOpMaIKU, XpAHSIIECHCS Ha IMEPCOHAIBHOM KOMIIBIOTEPE, MOOMIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpamMmHoe obOecrniedeHne U crnocoObl OOpbObl ¢ HUM. AHTHUBUPYCHBIE
nporpamMmbl. OpraHuzauus JUYHOTO apxuBa HH(opMmauuu. Pe3epBHOe KomMpoBaHUE.
ITaponbHas 3amura apxusa.

udpoBanne npanHbix. CUMMETpUYHbIE W HecUMMeTpuuHble MHQPbL. [ludpsl
npocroit 3amenbl. udp Lezapsa. [Hudp Buxenepa. Anropurm mudpoBanus RSA.



Teopernueckue 0CHOBbI HHGOPMATHKH

Nudopmanus, nanneie v 3HaHus. MIHpOpMalMOHHBIE MPOLIECCH B IPUPOJE, TEXHUKE U
o01iecTse.

HenpepbiBHBIE U TUCKpPETHBIE BEIMYMHBI U CUTHAIIBI. HeoO0X0oAMMOCTh TUCKpETU3ALNH
uH(popMauy, NpelHa3HAYCHHOM [UIsl XpaHEHUus, nepeAadyd U oOpabOTKM B LHU(PPOBBIX
CUCTEMAX.

JIBonuHOoe KoAaupoBaHWE. PaBHOMEpHBIE U HEPABHOMEpPHBIE KOABL. JlexkomupoBaHue
COOOIIEHMI, 3aITMCAaHHBIX C IOMOIIbI0 HEPAaBHOMEPHBIX KOAOB. Y cnoBue ®Pano. [loctpoenue
OIHO3HAYHO JACKOAUPYEMBIX KOJOB C IMOMOLIBIO JAepeBa. EMMHUILBI U3MEPEHHS KOJINYECTBA
uHpopmaruu. AndaBUTHBIN MOIX0/ K OL[EHKE KOJUYecTBa HHPOPMALIIH.

Cucrembl cuucnenus. Pa3BépHyTas 3anucCh LENbIX U JIPOOHBIX YHCEN B MO3UIMOHHOU
cucteme cuucieHus. CBOICTBA MO3UIIMOHHOM 3allMCH YUCIA: KOJUYECTBO IU(P B 3aMHCH,
IIPU3HAK JIEJIMMOCTH YHCIIa HA OCHOBAHUE CUCTEMBI CUUCIICHUS. AJITOPUTM MEPEBOJA LIEIOTO
yucia U3 P-WyHON cHCTEMBI CUMCIIEHUS B JECATUYHYIO. AJITOPUTM NEpEeBOAAa KOHEUHOM P-
WYHOU JIpoOU B JECATUUYHYIO. AJITOPUTM NEPEBOJA LIEIOT0 YKCIa U3 ACCITUYHOM CHUCTEMBI
cuucieHuss B P-uunyro. IlepeBoj KoHEUHOU necaTUUHOW npodbu B P-uunyro. /[BouuHas,
BOCBMEPUYHAS W IIECTHAALATEPUYHAS] CUCTEMBbI CUHCICHHS, CBA3b MEXAY HHUMHU.
Apudmernueckre onepalud B MO3ULHMOHHBIX CUCTEMax CYHUCIEHMs. TpouyHas
YPaBHOBEIICHHAs! CUCTEMA CUUCIICHUS. J[BOMUHO-IECATUYHAS CUCTEMA CUUCIICHMUS.

KonupoBanne tekcroB. KomupoBka ASCII. OpnoOGaiithbie koaupoBku. CraHmapt
UNICODE. KoaupoBka UTF-8. Omnpenenenue uHDOpMAUMOHHOTO 00bEMA TEKCTOBBIX
COOOLIEHU.

KomupoBanne wu3zo0Opaxenuil. OueHka HHPOPMAUMOHHOTO 00bEMaA TIpapUuUecKux
JaHHBIX TP 3aJaHHBIX pa3pellieHuH W riIyOuMHe KoaupoBaHMs IBeTa. L[BeToBble Monemnu.
Bektopnoe komupoBanue. ®dopmatel rpaduueckux (¢daiinoB. TpéxmepHas rpaduka.
®pakTanbHas rpaduka.

KomupoBanue 3Byka. OueHka MHGOPMALMOHHOTO O0BEMA 3BYKOBBIX [AHHBIX MPHU
3aIaHHBIX YaCTOTE AUCKPETU3ALNHN U PA3PSTHOCTH KOAUPOBAHUSI.

AnreOpa noruku. [lonsTue BeickazbiBaHus. Boicka3piBaTenbHble (POPMBI (IIPEAUKATHI).
KBaHTOpHI CylIECTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabnuibl HICTUHHOCTH. Jlornueckue BoipakeHus. Jloruueckue
ToXaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKAECTB C MOMOUIbIO TaOMUI HCTHHHOCTH.
Jlornueckue onepanuu U onepanyy HaJl MHOKECTBAMHU.

3aKoHbI anreOphl JIOTUKU. DKBUBAJIECHTHBIE MPEOOPA30BAHMS JIOTHUECKUX BBIPAXKEHUM.
Jlornyeckue ypaBHEHUs U CUCTEMBI YPABHEHUH.

Jlornyeckue (PpyHKIMHU. 3aBUCUMOCTbh KOJMYECTBA BO3MOXKHBIX JIOTMUECKUX (DYHKIUI
OT KOJIMYeCcTBa apryMeHTOB. [1oJHbIE CUCTEMBI JIOTHYECKUX (PYHKIUH.

Kanonnueckue (opmbl JOrudyeckux BblpakeHHil. CoBepLIEHHBbIE JU3bIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMaJIbHbIE (OPMBI, aJITOPUTMBl HMX TOCTPOEHUS MO TaldIUIe
VMCTUHHOCTH.

Jlornueckne  sneMeHTBI B cocTaBe  Kommbiotepa.  Ipurrep.  Cymmarop.
MHoropa3psaabsii cymmarop. I[loctpoenue cxem Ha JIOTUYECKUX DJIEMEHTaX M0 3aJaHHOMY
JIOTUYECKOMY BBIPAKEHUIO. 3AIIMCh JIOTUYECKOTO BBIPAYKEHHUS T10 JIOTUYECKOM CXEME.

IIpencraBieHre LENBIX YWCEN B NaMIATH KoMIbloTepa. OTpaHUYEHHOCTh IWAIa3oHa
yucel NpU OrpPaHWYEHUH KOJIMYECTBA paspsanoB. llepenonHenue pas3psIHONM CETKH.
be33nakoBbrle M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWUT. J[BOMYHBIM JIOMOJHUTEIBHBIA KOJI
OTPULIATENIBHBIX YUCET.

[TobutoBbie Joruueckue omnepauuu. Jlormueckuii, apupMeTUYECKUd U UUKIMYECKHUM
cauru. ludposanue ¢ moMmoibio NoOUTOBOM onepanuu «uckiatoyatomee NI .

IIpencraBiieHrEe BEIIECTBEHHBIX YHUCEN B NAMATH KOMIIbIOTEpA. 3Hadamas 4acTb U
NopsIoK  yMcia. Jluama3oH 3Ha4YeHW BelleCTBEHHbIX uuced. [IpoOrmeMbl XpaHeHUs
BEILIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OIPAHMYEHUEM KOJMYECTBA pa3psaoB. BeimonHeHune
ornepauuii ¢ BEMECTBEHHBIMU YHCIIaMH, HAKOIIJIEHUE OIMOOK MTPHU BBIYMCICHUSX.



AJITOPUTMBI U TPOrPpaAaMMHPOBaHHE

Omnpenenenue BO3MOXKHBIX PE3YIbTAaTOB pa0OTHI MPOCTEUIINX AITOPUTMOB YIPABIICHUS
WCIIOJIHUTENSIMA U BBIYUCIHUTENBHBIX alrOpuTMOB. OmnpeneneHne MCXOIHbIX NaHHBIX, MPU
KOTOPBIX AJITOPUTM MOXKET JaTh TpeOyeMblil pe3yibTar.

Oranbl peuieHust 3aja4 Ha KoMibioTepe. MHCTpyMeHTalbHbIE CPECTBA: TPAHCISTOP,
OTHaguuK, npodunupoBivK. Kommwisiiuss u uHTeprpeTanmusi nporpamm. BupTyanbHble
MAalIUHBI.

WurterpupoBanHas cpena pa3zpaboTku. Metoasl oTiaaku nporpamm. Mcnonb3oBaHue
TpacCUpOBOYHBIX Ta0IUL. OTinagouyHbli BbIBOA. [lommaroBoe BBINOJIHEHHE TPOrPAMMBI.
Touku ocranosa. [IpocMOTp 3HaUEHUN IEPEMEHHBIX.

Azbik nporpammupoBanus (Python, Java, C++, C#). Tunsl 1aHHBIX: LEIOYUCICHHBIE,
BEILIECTBEHHbBIE, CHMBOJIbHbBIE, Jiornueckue. Bernenus. Cnoxubie ycnoBus. Lukubl c
ycnoBueM. lluknel mo mnepeMeHHOW. B3anMo3aMeHsSeMOCTb pa3iNMYHbIX BUJOB LHUKIIOB.
WNuBapuant nukna. CocTaBieHue LHMKJIAa C HCIONIb30BAHUEM 3apaHee OMNpenesEéHHOTO
WHBApPUAHTA [IUKJIA.

JlokymeHntupoBanue nporpamMm. HMcrnomns3oBanue KomMeHTapueB. Iloaroroska
OMMCAHMS MPOrPaMMbl U MHCTPYKLIMH JIJISl TIOJIb30BaTEIIs.

AnropuTMbl 00pabOTKH HATypaldbHBIX YMCEJN, 3aMCAHHBIX B TO3UIMOHHBIX CUCTEMaxX
CUMCIICHUA: pa30MEeHue 3alucCu Yucia Ha OTACNIbHbIE HUQPPBI, HAXOXKJICHUE CYMMbI H
npousBeaeHus Hudp, HaX0KACHHUE MAKCUMAIbHON (MUHUMAJIbHON) IIU(PHIL.

HaxoxaeHnue Bcex MpOCThIX YMCeN B 3aJlaHHOM aAuana3oHe. [IpeacrtaBieHue yucia B
BUJIE HA0Opa MPOCTHIX COMHOXKHUTENEH. AIrOpUTM OBICTPOTO BO3BEACHUS B CTEIIEHb.

O6paboTka AaHHBIX, XpaHsammxcs B dainax. TekcToBble U JBOWYHBIC (Dailiibl.
daitnoBeie nepemMeHHbIe ((aiiaoBbie yka3aTenu). Utenue u3 daitna. 3anuce B daiii.

Pasbuenne 3amaum Ha mnopzagaud. [logmporpammbl (mpoueaypsl W (YHKUIHUH).
Pexypcus. PexkypcuBHble 00BeKkThl ((ppakTainibl). PexkypcuBHBIE Tpouenypbl M (QYHKIUU.
Hcnonb3oBaHue cTeKa sl OpraHu3aliy PEKyPCUBHBIX BHI30BOB.

Hcnonb3zoBanue cTaHAAPTHON OMOIMOTEKH si3bIKa MporpaMMupoBanus. [loaxmouenue
OMOIMOTEK MOANPOrpaMM CTOPOHHUX Mpou3BoAUTENEeH. MOy IbHBIA TPUHIIUI MOCTPOCHHUS
porpamm.

Yucnennbie MeTopl. TouHOE M MpUOMMKEHHOE penieHus 3a1aun. YuciaeHHble METO bl
pelieHs] ypaBHEHU: MeToja mepedopa, MeToi MOJOBHUHHOro aeneHus. [Ipubmmxénnoe
BBIYKCIICHUE JUIMH KpUBBIX. Bhluucienue miomane (uryp ¢ NOMOLIBIO YHUCIEHHBIX
METO/0B (METOJ MPSMOYTOJIbHUKOB, MeToa Tpaneuui). Ilouck makcumyma (MUHUMYyMa)
(GyHKUMH OAHOW MEPEMEHHON METOJOM MOJOBUHHOTO JIETIEHUS.

OOpaboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE (PYHKIMU sI3bIKa TPOrPAMMHUPOBAHUS
1si 00pabOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00PAaOOTKM CHMBOJBHBIX CTPOK: MOJCYET
KOJIMYECTBA MOSBICHUA CUMBOJA B CTPOKE, pa30MEHHE CTPOKM Ha CJIOBa MO MPOOEIbHBIM
CUMBOJIaM, IIOMCK NOACTPOKHA BHYTPU JAaHHOM CTPOKH, 3aMEHAa HAWJEHHOM IOJCTPOKU Ha
ApYyryl0 CTpoky. I['eHepamuss Bcex CIOB B HEKOTOPOM aidaBHUTE, YIOBIECTBOPSIOIINX
3aJlaHHbIM orpaHudeHusM. [IlpeoOpa3oBanue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl U MOCNneA0BaTeIbHOCTH YKcell. Boruncienne 0000UIEHHBIX XapaKTePUCTUK
AJIEMEHTOB MACCHBA WA YHUCIOBOM MOCIEAOBATENIBHOCTU (CYMMBI, IPOU3BEACHUS, CPETHETO
apu(PMETUIECKOT0, MUHUMAJIBHOTO U MAaKCUMAJIbHOTO 3JE€MEHTOB, KOJMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIONIUX 3alaHHOMY YCJIOBHIO). JIMHEWHBIM MOWMCK 3aJaHHOIO 3HAYCHUS B
MacCHBE.

CoptHpoBka oJHOMEpHOro MaccuBa. [IpocTbie METObI COPTUPOBKHU (METOA MMy3bIPbKa,
METOJ BbIOOpa, COpPTUpPOBKA BcTaBkaMu). COpTUPOBKA CIHSHHEM. BbIcTpas copTHpoOBKa
MaccuBa (anroput™ QuickSort). JIBOWYHBIN MOUCK B OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHble MaccuBbl (MaTpuIlbl). AJITOPUTMBI OOpaOOTKH JIBYMEPHBIX MAaCCHBOB:
3aMoJHEHUE JBYMEPHOTO YKMCIOBOI'O MAacCHBA IO 3a/laHHBIM NpPAaBUJIaM, MOUCK JIEMEHTA B
JBYMEPHOM MACCHBE, BBIYHMCIECHHE MakcuMymMa (MUHUMyMa) M CYMMBI 3JEMEHTOB
JBYMEPHOI'O MAaCcCHBA, IEPECTAHOBKA CTPOK U CTOJIOIOB ABYMEPHOI'O MaCcCHBA.

NudopmanuoHHbIe TEXHOJIOTHU

TexcroBelil nponeccop. Pegaktupoanue u popmatuposanue. [IpoBepka opdorpadun
u rpammatuku. CpeacTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM Mpolueccope. Mcnonb3oBanue



ctuiei. CTpyKTypUpOBaHHbIE TEKCTOBbIE JOKYMEHTHI. CHOCKH, oryiaBieHue. KomtektuBHas
pabota ¢ J0KyMeHTaMHu. MHCTpyMEHTBHI PELEH3UPOBAHMS B TEKCTOBBIX IpoOlieccopax.
Oo6maunbie cepBuchl. [enoBas nepenucka. Pedepar. [IpaBuna nuTupoBaHusi UCTOUHUKOB U
oopmieHust Oubnrorpapuieckux ccbuiok. OdopmileHne CIUCKa JIUTEPaTypbl. 3HAKOMCTBO
C  KOMIIBIOTEPHOM  BEPCTKOM  TEKCTa. TexXHHYeCKHe CpeacTBa BBOJA  TEKCTa.
Cnenuann3upoBaHHBIE CPENICTBA PENAKTUPOBAHNS MATEMATHUYECKUX TEKCTOB.

Anaim3 paHHbIX. OCHOBHBIE 3aJa4d  aHAJIW3a JAHHBIX: [POTHO3UPOBAHUE,
Kjaccuukanus, KiacTepusalus, aHaiu3 OTkiIoHeHuH. IlociaenoBaTenbHOCTh pelIeHUs
3a/lay aHanM3a JAHHBIX: COOp MEPBUYHBIX JTaHHBIX, OYMCTKA M OLICHKA KayecTBa JaHHBIX,
BBIOOp W/WIIM TIOCTPOEHUE MOJIEIH, MpeoOpa3oBaHHUE HaHHBIX, BU3yalH3alus JdaHHBIX,
MHTEpHpeTanus pe3yiabTaToB. [IporpaMmmHubie cpeIcTBa U HHTEPHET-CEPBUCHI 1711 00pabOTKU
U TpeacTaBlieHUus JaHHbIX. bonbime nanneie. MammbaHoe oOydenue. VHTemneKTyanbHbIN
aHaJu3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO 3JEKTPOHHBIX TaOMUL. BblunMcieHne CyMMBbl, CPEAHETO
apuMEeTUYECKOro, HauOOJbIIero (HAUMEHBIIIETO) 3HAYCHHUS Juana3oHa. BeruucieHue
K03 puIeHTa Kopperauuu ABYyX psiioB AaHHbIX. [locTpoeHre cTonduaThiX, JMHENYAThIX U
KpyroBbix auarpamm. Iloctpoenue rpadukoB pyskuuii. [logdop nuHuM TpeHaa, peunieHue
3a/1a4 MPOTHO3UPOBAHUS.

YucneHHOE pelieHre YpaBHEHH ¢ TOMOLIBI0 1oAOopa napamerpa. OnTuMuszanus Kak
MOMCK HAaWJTy4dlllero peuieHus B 3aJaHHbIX ycioBusX. LleneBas QyHkuus, orpaHuyeHus.
JlokanbHbIe U rI00aIbHBI MUHUMYMBI 1ieJIeBOM (yHKUUU. Perenue 3a1ad onTUMHU3aLUNU C
MOMOILBIO 3JIEKTPOHHBIX TAOJIHII.

11 KUIACC

Teopernueckue 0CHOBbI HHGOPMATHKH

Teopernyeckue MoaxoAbl K OLEHKE KoJW4yecTBa MH(pOpMaIMU. 3aKOH aJAUTUBHOCTH
unpopmanuu. Gopmyna Xaptiu. Undopmanus u BepositHocTs. Popmyra [llenHoHa.

Anroputmbl cxkatug JaHHbiX. Anaroput™ RLE. Anroputm Xaddmana. Anroputm
LZW. Anroput™mbl caTusi JaHHBIX C TMOTEPSIMU. YMEHbIIEHUE TITyOWMHBI KOJUPOBAHUS
usera. OCHOBHBIE uaen anroputMoB cxkarus JPEG, MP3.

CkopocTh nepenadyu JaHHbIX. 3aBUCUMOCTh BPEMEHHM IepeAadyd OT UH(POPMaLMOHHOTO
o0béMa JaHHBIX M XapaKTEPUCTHK KaHaja CBSA3H. [IpuyMHBI BOBHMKHOBEHUS OLIMOOK MpH
nepenaye JaHHbIX. Kozbl, mno3BoisiomMe OOHAapyKMBaTh M HCHPABIATH OLIMOKH,
BO3HUKAKOIIME TMpu Iepefnadye nAaHHbIX. Paccrosame Xosmmunra. KoaupoBanue ¢
noBTopeHueM 0uToB. Koasl X3MMHUHra.

Cucrembl. KomnoHeHTBI cuctemMbl M UX B3aumojeictBue. CHCTeMHBIA 3(P(EKT.
VYnpasnenue kak nHGOpMaMOHHBIN TIporiecc. OOpaTHas CBS3b.

Mogenn wu  wmogxenupoBanue. Llens wmonenupoBanus. COOTBETCTBHE  MOJEIH
MOJEIMPYEMOMY OOBEKTY WM Tpoueccy, ILeau MojaenupoBaHud. Dopmanusaius
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3yJbTaTOB MOJIECIMPOBAHUSA B BUJE, YAOOHOM MJi BOCIPUATHS
yenoBekoM. ['paduueckoe npecrapieHue JaHHBIX (CXEMbl, TAOIHIIbI, rpadUKn).

I'padsl. OcHoBuble noHATHSA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIbIO MaTpPHIL
CMEKHOCTH, BECOBBIX MATPHI], CHUCKOB CMEXHOCTH. PellleHne alropuTMHUYECKUX 3ajad,
CBSA3aHHBIX C aHaNM30M TpadoB (IMOCTPOEHHE ONTUMAJIBHOTO IMYTH MEXAY BEPIIMHAMH
rpada, onpeaeneHne KOJIMYECTBA Pa3IMYHBIX IMyTEH MEXKIy BEPIIMHAMH OPUEHTUPOBAHHOTO
alMKJINYECKOTOo rpada).

HepeBbsi. bunapuoe gepeBo. JlepeBbss mnoucka. CnocoOsl 00xoma Jepesa.
[IpencraBnenne apudmeTHUECKUX BBIpAXKEHUN B BUAE JAepeBa. [[UCKpeTHble UIPhbl ABYX
UTPOKOB ¢ ToJHOM uHpopMauuen. [loctpoenue nepeBa mepedbopa BapHAHTOB, OMHCAHHUE
CTpaTeTuu Wrpbl B TaOMM4YHON QopMe. BBIMIPBINIHBIE W MPOUTPHIIIHBIE TMO3HUIIMH.
BoIurpeliiHbie cTpaTeruu.

CpencrtBa HMCKYCCTBEHHOTO MHTeNiekTa. (CepBHUCHl  MAlIMHHOIO IE€pEeBOJAa U
pacno3HaBaHusl ycTHOM peun. KorHutuBHble cepBHCHl. MaeHTugukauuss © TOHUCK
n300pakeHui, pacno3HaBanue Jul. CamooOywaromuecs cucteMbl. VckyccTBeHHBIN



MHTEIJIEKT B KOMITBIOTEPHBIX Urpax. Mcronp30BaHnEe METONOB NCKYCCTBEHHOTO MHTEIIEKTA
B oOyvarommx cuctemax. Mcrnonb3oBaHHE METOJIOB HMCKYCCTBEHHOTO HHTEIJIEKTa B
poOotorexHuke.  MurepHer  Bemed.  llepcnmexkTuBbl  pa3BUTHS  KOMIBIOTEPHBIX
MHTEJUIEKTYyaJIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI M IPOrPAMMHMPOBAHHE

dopmanuszanys NOHATUA anropurma. Mammna ThIOpUHIa Kak YHUBEpCAJIbHAs MOJEIIb
BbIuMCIIeHUH. Te3uc Yepua—Tbropunra.

OneHka CI0KHOCTH BhIYMCIEHUI. Bpemst paboTbl 1 00bEM HCIIONB3yEMON MaMATH, UX
3aBUCHMOCTh OT pa3Mepa MCXOIHBIX JaHHBIX. OIlEHKa aCUMITOTHYECKOM CIIOKHOCTH
QITOPUTMOB. AJNFOPUTMBl  TOJUHOMHUANBHOW CIOXHOCTH. IlepeOopHble anropuTMBbI.
IIpuMepbl pa3IMyYHBIX AJITOPUTMOB PELICHUs OJHOW 3aJadH, KOTOPbIE MMEIOT PA3TUYHYIO
CJIIOKHOCTb.

ITonck mpoCTHIX YHMCEN B 3aJaHHOM JMANa30HE C IMOMOINBID AITOPUTMa «PELIETO
Oparochenay.

MHuoropa3zpsaHbie Leble Yucia, 3a1a4u JUIMHHOW apu(METUKH.

CrnoBapu (accouMaTHBHBIE MAacCHBBI, OTOOpaxkeHus). Xsu-tadnuuel. [loctpoenue
an(aBUTHO-YACTOTHOTO CJIOBAPS AJIA 3aIaHHOTO TEKCTA.

Crekn.  AHamu3  NPaBUJIBHOCTH  CKOOOYHOrO  BbIpaKeHHs.  Bwluucnenue
apu(PpMETUYECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHON (opme.

Ouepenu. Mcnonb3zoBanue ouepenu 1uisi BDEMEHHOTO XPAHEHHUS TAHHBIX.

Anroputmsbl Ha rpadax. [ToctpoeHne MUHUMaIbHOTO OCTOBHOTO JIEPEBA B3BEUIEHHOTO
CBS3HOTO HEOopUeHTHUpoBaHHOrO rpada. KomuuecTBo pazinyHbIX MyTell MEXAy BepIIMHAMU
OpPUEHTHUPOBAHHOTO AIIUKINYECKOT0 Tpada. Anroputm JelKcTpsbl.

HepeBbs. Peanuszanms nepeBa ¢ MOMOIIBIO  CCBUIOYHBIX CTPYKTYp. JIBonuHBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa A 3aAaHHOTO ApU(PMETHUECKOTO BBIPAKCHUSI.
PexkypcuBHble anroputmbl 00xona jaepeBa. Mcmoiab3oBaHHME cTeKa W odepedu A obOxoaa
NEpeBa.

JInHaMH4YECKOE MPOrpaMMHUPOBAHME KaK METOJ pEIICHHs 3alad C COXPAHECHUEM
MIPOMEXKYTOUHBIX  PE3YyJbTATOB. 3aJaud, pPEIIAEMbIE C TOMOIIBI JAUHAMHAYECKOTO
MIPOrPAMMUPOBAHMS: BEIUUCIIEHNE PEKYPCUBHBIX (DYHKIIMI, MOACUYET KOJMYECTBA BAPUAHTOB,
3a/1a4M ONITHUMU3ALNH.

[Tonsitue 006 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBAaHUU. OOBEKTHI U KIIACCHI.
CgoiictBa U MeToAbl 00BEKTOB. (OOBEKTHO-OPUEHTHUPOBAHHBIM aHanmu3. Pa3zpaboTka
IporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTUPOBAHHOrO  moaxona. Mukancymnsus,
HaclieJJOBaHUE, MOTUMOP(HU3M.

Cpenpl ObIcTpOit pazpaboTku mporpaMm. [IpoextupoBanre unrepderica mojgb30BaTE.
Hcnonb3oBaHuE TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB sl IOCTPOCHUS HHTep(deiica.

00630p A3bIKOB IporpamMmupoBanus. [loHsATHE 0 MapagurMax NporpaMMUpPOBaHUS.

NudopmanuoHHbIe TEXHOJIOTHU

Oranbl  KOMIBIOTEPHO-MAaTEMaTHYECKOTO  MOJEIMPOBAHUA: IIOCTAHOBKA  3a/1a4H,
pa3paboTKa MOJIE€NIH, TECTUPOBAHME MOJENIH, KOMIIBIOTEPHBIA HKCIEPUMEHT, aHaJIH3
PE3YyJABTaTOB MOJIECIUPOBAHHUS.

Jluckpernsanusi MpU MAaTEMATUYECKOM MOJEIMPOBAHUN HENPEPBIBHBIX IPOLIECCOB.
MopenupoBanue nBHxKeHUS. MojenupoBaHue OWOJIOTHYECKUX CUCTeM. MaremaTuuyeckue
MOJENHN B DKOHOMHUKE. BBIUMCINTENBHBIE DKCIIEPUMEHTHI C MOJIEIISIMH.

O6paboTka pe3yiabTaTOB SKCIEPUMEHTA. MeTol HauMeHbIINX KBajpaToB. OlieHKa
YUCIIOBBIX MapamMeTpOB MOJEIUPYEMbIX OOBEKTOB U mpoueccoB. BoccraHoBieHue
3aBUCHMOCTEN MO pe3yJIbTATaAM IKCIIEPUMEHTA.

BepostHoctabie Momenu. Meroasl Monte-Kapiio. MMutanmoHHoe MoOAeIupOBaHUE.
CucreMbl MacCOBOT0O OOCTYKUBAHMSL.

Tabnuunble (pensuuoHHbIE) 0a3bl AaHHBIX. Tabnuia — MpeACTaBICHUE CBEICHUM 00
OTHOTHUITHBEIX 0OBekTax. Iloje, 3amuchk. Kimrou tabauimel. PaboTa ¢ roToBO#i 0a30i JaHHBIX.
3anonHeHue 0a3bl AaHHbIX. [lowck, copTHpoBKa W (QuiIbTpanus JaHHBIX. 3ampockl Ha
BBIOOPKY JaHHBIX. 3allpoChl ¢ mapamMeTpaMu. Beiuucisemspie mois B 3ampocax.

MmuoroTtabnuunbie 0a3bl JaHHbIX. TUMbl CBsA3eM Mexay TabauuaMu. BHEIHUN Kirod.
[lenocTHOCTB 6a3bl JaHHBIX. 3aITPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.



WNurepuer-npuiioxenusa. [lonatne o cepBepHOM M KIMEHTCKOW YacTAX cauTa.
TexHOIOTUs «KJIMEHT — CEpBEpP», €€ NoCTOMHCTBA U HenoctaTku. OcHOBEI a3bika HTML n
kackanubix Tabmui ctwiert (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-
CTpaHHUIIE.

Pa3Mmelienne BeO-caliToB. Yciayra XocTuHra. 3arpy3ka (haiijioB Ha CauT.

BBon n300pakeHuii ¢ UCMOIb30BAHUEM PA3IUYHbIX LHUPPOBBIX YCTPOUCTB (LIUPPOBBIX
¢doToanmapaToB M MHKPOCKONOB, BHJIEOKaMep, CKaHEPOB M JPYTUX YCTPOMCTB).
I'paduueckuit penaktop. Pazpemenue. Kanpupoanue. HWcnpaBieHue mnepCrneKTUBEI.
I'ucrorpamma. Koppekuusi ypoBHeH, Koppekuus usera. (OOeclBeYMBaHUE ILIBETHBIX
n3o0paxenuit. Petymib. Pabota ¢ o6mactsamu. OUIbTpHI.

Mpmuorocnoiinsie n3o0paxeHusi. TekctoBble ciiou. Macka cnos. Kananel. Coxpanenue
BbIJIeTIeHHON oOnactu. IloaroroBka wiumrOCTpanuid Juisi BeO-CaWTOB. AHHUMHpPOBAHHBIC
U300paKEHHUS.

BekropHas rpaduka. [TpumutuBel. 3MeHeHne nopsika 3Je€MEHTOB. BrlpaBHUBaHUE,
pacnpenenenue. I pynnupoBka. Kpussie. @opMatsl BEKTOPHBIX PUCYHKOB. Mcmosib30BaHue
KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paKeHHM.

[IpyHIMIBI TOCTPOEHUS U PEAAKTUPOBAHMS TPEXMEPHBIX MoJienel. CETOUHbIE MOJIEIIH.
Marepunanesl. MonenupoBaHue UICTOYHUKOB OcBelleHns. Kamepsl. AJAUTUBHBIE TEXHOJIOTUU
(3D-nipunTepsl). [lonaTre 0 BUPTYalnbHON peaqibHOCTH U IONOJHEHHON pEealbHOCTH.

I[IJTAHUPYEMBIE PE3VYJIBTATEI OCBOEHUA I[TPOI' PAMMBI 11O
NHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yNbTaThl OTPAXAIOT TOTOBHOCTh M CIOCOOHOCTh OOYYaromuXcs
PYKOBOJICTBOBATHCSI  C(DOPMUPOBAHHONW BHYTPEHHEH MO3ULMENH JIMYHOCTH, CHCTEMOM
IICHHOCTHBIX OpPUEHTAIlUH, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM ILIEHHOCTSIM POCCHMCKOro OOIIECTBa, pacUIMpPEHUE >KU3HEHHOI'O OIbITa U
OMBITA ACSATEILHOCTH B MPOIECCE Pean3allii CPEJCTBAMU YYEOHOTO MpeIMeTa OCHOBHBIX
HAIpaBJIEHUN BOCIIUTATEIIbHOM 1€ TEIIbHOCTH.

B pesynbrare uzydeHuss uHQOPMAaTUKK Ha YpPOBHE CpPEHETO OOIIEro 0Opa3oBaHUS Y
oOyuaroierocst 0yayT cpopMHUpOBaHBI CIAETYIONINE TUYHOCTHBIE PE3YJIbTAThI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX TpaB M OOS3aHHOCTEH, YBAXKEHUE 3aKOHA U
MPaBOIOPSAKA, COOJIOJCHUE OCHOBOIOJIATAIOIIMX HOPM HWH(POPMAIIMOHHOTO TpaBa U
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJEOJIOTUU DKCTPEMHU3Ma, HallMOHaIu3Ma, KceHodoouw,
JTUCKPUMHUHALIUK TI0 COIMANIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTRE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOE OTHOILIEHHE K UCTOPUYECKOMY HacCJeAuIo, JOCTIXKEeHUsIM Poccuu B Hayke,
HUCKYCCTBE, TEXHOJIOTHSIX, IOHHMAaHWE 3HA4YeHUs UHPOPMATUKH KaK HAyKH B KU3HU
COBPEMEHHOI0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh ~ OIICHWBATh CHUTyalldl0 M TPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM YHCJIE B CETH
WNurepHer;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs ACTETUKY HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPMHUMATH Pa3IMUHbIE BHUbl UCKYCCTBA, B TOM YHCIIE OCHOBAHHOTO
Ha KCIMOJIb30BaHUU UH(POPMAIIMOHHBIX TEXHOJIOTUI;

5) pu3nvYecKoro BOCIUTAHUS:



c(hOpMHUPOBAHHOCTh 3JIOPOBOTO U Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBbIO, B TOM YHUCJIE 3a CUET COONMIOACHHS TpeOoBaHUM Oe30macHoM
AKCIUTYaTaIlH CPEACTB HH(DOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K aKTHUBHOM  JEATEIBHOCTH  TEXHOJOTHMYECKOW W  COIMAIbHOM
HAPaBIEHHOCTH, CIOCOOHOCTh HHUIIUUPOBATD, IUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOJIHATD
TaKyl0 J1€ATeIbHOCTb;

uHTepec kK chepam mpodecCUOHATBHON AESTEIbHOCTH, CBA3AHHBIM C MH(POPMATUKOM,
OpOorpaMMUPOBaHUEM H  HMH()OPMAIIMOHHBIMH  TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha
JTOCTHKCHHUSIX HAYKU MHPOPMATHKU U HAYYHO-TEXHUUYECKOTO TpOorpecca, yMEHUE COBEpIIaTh
OCO3HaHHBI BBIOOP Oyaymiel mpodeccd M peann30BBIBATH COOCTBEHHBIC KU3HEHHBIC
TUTaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSKEHUU BCEll
KU3HU;

7) 3KOJIOTUYe€CKOTr0 BOCITUTAHUSA:

OCO3HaHME IJI00aJbHOT0 XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel UX peleHus, B
TOM YHCJIE C YYETOM BO3MOKHOCTENW MH(POPMAITMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOr 0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAyKH, JOCTIDKCHHSAM HAyYHO-TEXHHMUYECKOTO Tporpecca W OOIIEeCTBEHHOM
NPAaKTUKH, 32 CYET TIOHMMAaHUS POJM WHGOPMAIMOHHBIX PECYpPCOB, HH(POPMAIIMOHHBIX
MPOLIECCOB M HMH(POPMALMOHHBIX TEXHOJOTUH B YCIOBUSX LU(pOBON TpaHchopmauu
MHOTHX c(hep )KHU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HaHHWE IEHHOCTH HAYYHOU AEATEIHHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO
U MICCIIEZI0BATENBCKYIO ICATEIHbHOCTh MHANBHUIyaIbHO U B TPYTIIIE.

B mpomecce AoCTHXKEHHS JWYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSA MPOTPAMMEI IO
uHbpopMaTUKe y OOYYaIOIIUXCS  COBEPIICHCTBYETCS  OMOIMOHANBHBIA  HMHTEJUICKT,
Mpeanoiaralmuil copMupoBaHHOCTD:

CaMOPETYJIMPOBAHMSI,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIOCOOHOCTh AAANTHPOBATHCA K AMOIMOHAIBHBIM
W3MEHEHUSM U TPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIDKEHHUIO IENd M YCIexy,
ONITUMU3M, HHUITUATUBHOCTh, YMEHHUE ICHCTBOBATh, UCXO/IS1 U3 CBOMX BO3ZMOXKHOCTEHH;

AMIIATUH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JAPYTHX,
YUUTHIBaTh €r0 TPHU OCYIIECTBICHMH KOMMYHHKAIIUH, CIHOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

COLIMAJbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHS C
APYTUMU JTIOABMH, 3a00TUTHCS, TIPOSBIISTH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

METANPEAMETHBIE PE3YJIBbTATDBI

B pesynbrare uzydyeHuss uHQOpPMAaTUKK HAa YPOBHE CpPEHETO OOIIEro 0Opa3oBaHUS Y
oOyuaromerocss OyayT chOpPMUPOBAHBI METaNpeAMETHBIE Pe3yJbTaThl, OTPAKCHHBIC B
YHUBEPCATBHBIX YYCOHBIX JCHCTBUSAX, a HMMEHHO — II03HABaTEIbHBIC YHUBEPCAIbHBIC
y4eOHbIE IEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATIbHBIC YUCOHBIC ACHCTBUS, PETYISATUBHbBIC
YHUBEpCaIbHBIC yUeOHBIC TCUCTBUSA, COBMECTHAS ICITEILHOCTD.

Ilo3naBare/ibHBbIC YHHBEPCAJIbHbIC y4eOHbIE 1eiiCTBUA
1) 6a30BbIe JJOrMYecKHUe AeiiCTBHS:
CaMOCTOATENBHO (DOPMYJIMPOBATh U AKTYyaJIU3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;
YCTAaHABJIMBATh CYLIECTBEHHBIM TMpPU3HAK WJIM OCHOBAaHUA JUI1 CPAaBHEHWS,
KJ1accuuKauu U 0000IIECHHUS;
ONPENEIATH LENH AESITENBHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU UX JOCTHKECHUS;
BBISIBJISITh 3AKOHOMEPHOCTH Y TPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX;



pa3palatrbiBaTh IUIAH pEIICHUS TpoOJieMbl ¢ Yy4E€TOM aHaIM3a HMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JESATEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB IIEJISM,
OIICHUBATh PUCKU MOCTEIACTBUM NESITEIHHOCTH;

KOOPJIIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHUSAX PEATbHOTO, BHPTYaJIbHOTO W
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeCTBUSA:

BJIQJIETh HABBIKAMU  Y4e€OHO-UCCIEAOBATEIbCKOM W  MPOEKTHOM JeATEeNbHOCTH,
HaBBIKAMU pa3penieHus MpoOjieM, CIOCOOHOCTbIO U TOTOBHOCTBHIO K CaMOCTOSITEILHOMY
MOMCKY METOJOB pEIICHUS TMPAKTHYCCKUX 3a/ad, MPUMCHCHHUIO Pa3IUYHBIX METOIOB
MMO3HAHUS,

OCYILECTBIJISITh PA3IMUHbIC BUJbBI JEATEIBHOCTU MO TMOJYYEHHUIO HOBOTO 3HAHUSA, €T0
WHTEPIpETANH, TPeoOPa30BaHUIO ¥ IPUMECHECHHIO B PA3IUYHBIX YUCOHBIX CUTYAIHSIX, B TOM
YuUCJIe IPU CO3JaHUN YUEOHBIX U COIMATBLHBIX MPOEKTOB,;

dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIQJCTh HAYYHOH TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSMHU U METO/IAMH;

CTaBUTHh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTEIbHON NESITEIHLHOCTH U
KU3HCHHBIX CUTYaIlUsX;

BBISIBIISATh TIPUYMHHO-CJICICTBCHHBIC CBS3M M aKTYaJM3WpPOBATh 3aJady, BBIABUTATH
TUNOTE3y €€ pelleHus, HaXOAUTh apryMEHThI IJis JI0Ka3aTeIbCTBa CBOUX YTBEPKICHUMH,
3aJ1aBaTh MapaMeTPhbl U KPUTECPUU PEIICHUS;

aHAJTM3UPOBATh TIOJYUYCHHBICE B XOJI€ PEIICHUS 3aJaud pPe3ybTaThl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYILIECTBJISITh 1I€JICHANPABICHHBIN MOUCK MEPEHOCa CPEJICTB U CIIOCOOOB JICUCTBUS B
po¢eCCUOHATIBHYIO CPENY;

yMeTh TMEpPEHOCUTh 3HAHUA B TIO3HABATEIBHYIO U MPAKTHUYECKYI0 00JIacTH
KUZHEACATEILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC WJCH, TNpeajiaraTh OPUTHHAIBHBIC MOIXOMIBI W PEIICHUS, CTaBHUThH
npo0JIeMbl U 3a/1a4u, TOMYyCKAIOIIHE aTbTePHATUBHBIC PEILICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIAJCTh HABBIKAMH TOJY4YeHUsS WH(POpMAIMM W3 MCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBJISATh TMOWCK, aHallu3, CHUCTEMAaTH3alMI0 UM WHTEPIPETaIUIO
nH(OPMAITUU Pa3IMYHBIX BUIOB U (DOPM TPEICTABICHUS;

co3daBaTh TEKCTHl B Pa3IMYHBIX (opMaTax C ydyéToM Ha3HAUYCHUS WHQPOPMAINH H
1[eJIEBOM ayIUTOPUH, BEIOMpAsi ONTUMATBHYIO (POpMY IIpeACTaBICHUS U BU3YyaTIU3alUU;

OIICHUBATh JOCTOBEPHOCTH, JErUTUMHOCTh MH(MOpPMaILINK, €€ COOTBETCTBUE MPABOBHIM
1 MOPAJTbHO-3THYECKUM HOPMaM;

WCITOJIB30BaTh CPEACTBA WH(MOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTHUH B
pEIICHNY KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHWU3alMOHHBIX 3a7ad C COOJIOICHUEM
TpeOOBAaHUM HPrOHOMHUKH, TEXHUKH OE€30MacCHOCTH, THUTHEHBI, pecypcocOepeKeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOpM UH(GOPMAIIMOHHON O€30MMaCHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAaHWUS W 3almuThl WH(OpMaIuu, WHHOPMAIMOHHON
0€30MacHOCTU JTUYHOCTH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJbHbIC YYeOHbIe 1eliCTBUS

1) oO1enmue:

OCYILIECTBJISITh KOMMYHHUKAIIMHU BO BCeX chepax KU3HHU;

pacrio3HaBaTh HeBepOaJIbHbIE CPEACTBAa OOIICHHS, MOHUMATh 3HAYEHHUE COILMATIbHBIX
3HAKOB, PaCllO3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTyalluid U CMSITYaTh KOH(MIUKTHI,

BJIQJIETh Pa3IMYHBIMU CIOCOOaMHU OOIIEHUS W B3aUMOJICHCTBUS, apryMEHTHPOBAHHO
BECTH JHAJIOT, YMETh CMATYaTh KOH(PIUKTHBIC CUTYAIINH;



Pa3BEPHYTO U JOTUYHO M3JIAraTh CBOK) TOYKY 3PEHUS C MCIIOJB30BAHUEM SI3bIKOBBIX
CPELCTB.

2) COBMeCTHAA 1eATeJIbHOCTh:

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW ¥ MHAUBUTyaTbHON pabOTHI;

BBIOMpATh TEMATUKy U METOJIbI COBMECTHBIX JEHUCTBUI C y4ETOM OOIIUX MHTEPECOB U
BO3MOYKHOCTEM KaXKJ0I'0 YiI€HA KOJUIEKTHUBA;

NPUHUAMATh LEIA COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA IO UX JOCTUKEHUIO: COCTABIATH IUIAH JEUCTBUU, PACHPENCIATH POJU C YUETOM
MHEHHUI yYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KA4YeCTBO CBOET0 BKJAJa W KaXJIOTO Yy4YacTHUKA KOMAaHIbl B OOIIUI
pe3yJbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBbIE MIPOEKTHI, OLIEHUBATh UJEU C MO3ULIMYA HOBU3HbBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYalHSX,
MPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryiasiTuBHBIC YHUBEPCAJIbHbIC YU4eOHBIC 1eiiCTBUA

1) camoopranusanus:

CaMOCTOATEILHO OCYLIECTBIIAThH MO3HABATENIbHYIO I€ATEIbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIBLHON JEATEIBHOCTU H
KU3HEHHBIX CUTYAIUAX;

CaMOCTOATENIBHO COCTaBIISATh IUJIAH pEUIeHUusT NpoOJieMbl € YYETOM HMMEOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JeNaTh OCO3HAHHBIM BBIOOP, ApPryMEHTUPOBAaTh €ro, OpaThb OTBETCTBEHHOCTH 3a
pelLIeHue;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO IIMPOKOM HPYIULUU B Pa3HbIX
00JacTsAX 3HAaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIM U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIAJETh HABBIKAMM TO3HABATEIBbHON pEeQIEKCUH KaK OCO3HAHMS COBEPIIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HUX pE3yJbTAaTOB W OCHOBAHUW, MCIIOIb30BATh
npuEMBbI pedIeKCHH JJIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PEILICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PELICHUS 10 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX IPU aHAIU3€E PE3YJIbTATOB AEATEILHOCTH.

3) npuHATHSA ce0st M APYTrUX:

MPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JTOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX [P aHATIU3E PE3YIIbTATOB AEATEIbHOCTH,

MPU3HABATH CBOE MPABO U MPABO APYIUX HA OIIHUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

NPEAMETHBIE PE3YJIBTATBI

B mnponecce usydenuss kypca uHGOpMaTHKU YyriayOnéHHoro ypoBHA 6 10 knacce
oOy4JaromMuMucs OyyT TOCTUTHYTHI CIEAYIOIINE MPEIMETHbIE PE3YIbTaThl:

BJIQJICHUE MPEJCTABICHUSMUA O POJIM MH(OpPMALMU U CBSI3AHHBIX C HEW MPOLIECCOB B
MPUPOJIE, TEXHUKE U OOILECTBE, MOHATUAMH «UHPOpMaLUsD», «MHPOPMALIMOHHBIN MTPOLIECCy,
«CHCTEMa), KKOMIIOHEHTBI CUCTEMBbI», «CUCTEMHBIN 3 (PEeKT», «MH(POpMALIMOHHAS CUCTEMAY,
«CHUCTEMA YIIPaBICHUAY;

BJIQJICHUE METOJIaMH MOMCKa MHpOpMaluu B ceTH MHTEpHET, yMEHHE KPUTHUYECKU
OLICHMBAaTh MH(OPMAIIUIO, TTOJYYSHHYIO U3 ceTH MHTepHeT;



YMEHHUE XapaKTEepH30BaTh OOJIbIIME JaHHBIE, MPUBOJUTH MPUMEPHI HUCTOYHUKOB HX
MOJIyYeHHUs] U HAIPaBJICHUS MCIOJb30BaHUs, YMEHHE KIacCU(PUUIMPOBATh OCHOBHbBIE 33/1a4l
aHanu3a JaHHbIX  (MPOTHO3MpPOBAHWE, KiaccUUKalus, KilacTepusalus, aHalu3
OTKJIOHEHHUI), MOHUMATh IOCJIEI0BATEIbHOCTh PEIICHUs 3aJad aHaiu3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYMCTKA W OILIEHKAa KayecTBa JaHHBIX, BbIOOP W/WIK TMOCTPOEHUE
MOJIeJI, TpeoOpa3oBaHue JaHHBIX, BU3yaIU3alMs JaHHBIX, MHTEPIpPETAlUs pe3yIbTaToOB;

MOHUMAaHUE OCHOBHBIX NMPUHLHUIIOB YCTPOHUCTBA U (YHKIMOHUPOBAHUS COBPEMEHHBIX
CTal[MOHAPHBIX WU MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIMN pa3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

BJIaJICHUE HaBBbIKAMHU pabOTHI C ONEpPALMOHHBIMM CHCTEMaMH, OCHOBHBIMU BHUIaMHU
MPOrpaMMHOr0 oOecreyeHus A pelieHus] yueOHbIX 3a/1a4 M0 BHIOPAaHHON Crieluain3alnu;

HaJIM4YMEe MPEACTABICHUN O KOMIBIOTEPHBIX CETAX U UX POJU B COBPEMEHHOM MUDE, O
0a30BBIX MPUHLHUIIAX OpTraHU3aALMK U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTel, 00 00X
NpPUHIMIAX pa3padOTKU U GYHKIMOHUPOBAHUS UHTEPHET-ITPUIIOKEHUMH;

MOHUMaHUE yrpo3 WH(GOPMAIMOHHONM O€30MaCHOCTH, HCIOIb30BAaHUE METOJIOB H
CPEACTB  MNPOTUBOJEHUCTBUS  ATUM  yrpo3amM, COOJIOJICHHME Mep  0e30MacHOCTH,
MpeA0TBpAAlONIMX HE3aKOHHOE pacCIpOCTPaHEHUE MEPCOHAIBHBIX TAHHBIX, COOJIOJECHUE
TpeOOBAHMI TEXHUKU O€30MAaCHOCTU U TMTMEHBI MPH paboTe ¢ KOMIBIOTEpAMU U APYTUMHU
KOMIIOHEHTaMU IU(POBOr0 OKPYKEHHUS, MOHUMAHHE IPABOBBIX OCHOB HCIOJb30BAHUS
KOMITBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U paboThl B ceTu HTEpHET;

MMOHUMAHUE OCHOBHBIX HMPHUHIMIIOB JAMCKPETH3ALMU Pa3IU4YHbIX BUJIOB MH(pOpMAIUH,
YMEHHUE OIpeAeNaTbh HMHOOPMAUMOHHBIA OOBEM TEKCTOBBIX, Ipa)MUECKUX M 3BYKOBBIX
JaHHBIX TMPU 3aJaHHBIX MapamMeTpax AMCKPETH3aluu, YMEHHE ONPEIeIsITh CPEIHION0
CKOPOCTh Tepeayd JaHHBIX, OLEHUWBATh M3MEHEHHE BPEMEHHU Iepefadyd NpU U3MEHEHHUH
MH(OPMAIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHaJa CBA3H;

YMEHHUE MCHOJB30BATh MPH PEIICHUH 3a/Jad CBOMCTBA MO3UIIMOHHOW 3allMCU YHCET,
QITOpPUTMA TOCTPOEHUS 3aIUCU YHUCIa B MO3ULIUMOHHOW CHUCTEME CUHUCIEHHS C 3aJaHHBIM
OCHOBAHMEM M TIOCTPOEHHUS 4YHMCJIAa IO CTPOKE, COJEp)Kalled 3amuch S3TOr0 4YHclia B
MO3ULMOHHON CHUCTEME CUMCIEHUS C 3aJaHHbIM OCHOBAaHUEM, YMEHHUE BBINOJIHATh
apu(pMeTHYEeCKrEe ONePalU B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

YMEHHUE BBINOJHATh NpPeoOpa3oBaHUsl JOTMYECKUX BBIPAKEHUH, HCIOIb3Yys 3aKOHbI
anreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAKEHHE B JU3BIOHKTHUBHOM H
KOHBIOHKTUBHOM HOpPMaJbHBIX (pOpMax Mo 3aJaHHON TaOaulEe MCTUHHOCTH, MCCIEN0BAaTh
00JaCTh MCTHUHHOCTU BBICKA3bIBAHMS, COJEPIKAIIETO IEPEMEHHBIE, PEIIaTh HECIOKHbIE
JIOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

MOHMMaHuEe 0a30BBIX AITOPUTMOB OOpPAOOTKM YMCIOBOM M TEKCTOBOM HH(MOPMALMH
(3amuch yKcen B MO3UIIMOHHON CHUCTEME CUMCIICHUS, HAXOXJACHHE BCEX MPOCTHIX YUCEN B
3aIaHHOM JlMana3oHe, o0paboTKa MHOTOPA3PSAHBIX IEJIBIX YHCEN, aHaJIUu3 CUMBOJBHBIX
CTPOK W JPYrHX), aJrOPUTMOB IOUCKA M COPTUPOBKHU, YMEHHE OIPEAENATh CIOXKHOCTb
M3Yy4YaeMbIX B Kypce 0a30BbIX aJITOPUTMOB (CYMMHUPOBAHKE 3JIEMEHTOB MacCHUBa, COPTUPOBKA
MacCuBa, NepeOOpHbIE aITOPUTMbI, JBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHl HECKOIBKUX
aJITOPUTMOB PA3HOW CII0KHOCTH JJIs PEIIEHUS OJHOW 3a/1a4u;

BJIQJICHUE YHUBEPCAJIBHBIM SI3bIKOM IPOrpaMMHUpPOBaHMS BbICOKOro ypoBHs (Python,
Java, C++, C#), npeacraBieHusIMU O Oa30BBIX THUMNAaX AAHHBIX M CTPYKTypax JaHHBIX,
YMEHUE HCMOJIb30BATh OCHOBHBIC YIPABJISIONIME KOHCTPYKLIHMH, YMEHHE OCYLIECTBISATh
aHaNIM3 TNPEJJIOKEHHONM MNpPOrpaMMbl: OMNPENEHATh Pe3yJbTaThl padOThl MPOrpaMMbl pPH
3aJlaHHbIX MCXOIHBIX JaHHBIX, ONpPENENATh, MPU KAKUX HCXOIAHBIX JAHHBIX BO3MOXKHO
MOJIyYEHUE YKa3aHHBIX pe3yJbTaTOB, BBIABIATH JAaHHbBIE, KOTOPbIE MOTYT HPHUBECTH K
omnbke B paboTe mnporpaMmbl, (OPMYIUPOBATH MPEIJIOKEHUS M0  YIYYIIECHHUIO
MPOrPaMMHOT0 KOJA;

YMEHHUE CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE IOKYMEHTHI U IEMOHCTPAIIMOHHbBIE
MaTepuaibl C HUCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPaMMHBIX CpPEICTB U
00JIauHBIX CEPBHCOB;

YMEHHUE HCIOJIb30BaTh AJIEKTPOHHBIE TaOMWUbl /Ui aHaiu3a, MPEACTABICHUS U
0o0pabOTKM JaHHBIX (BKJIOYas BBIYUCIEHUE CYMMBI, CpPEIHEro apupMEeTHYECKOTO,



HauMOOJIBIIET0 W HAaWMEHbBILIETO0 3HAYEHWH, pelleHHWEe ypaBHEHUH, BBIOOP ONTHMAIBLHOTO
pelieHusi, moa00p JIMHUK TPEHAA, pEIICHUE 3a7a4 MPOTHO3UPOBAHUA).

B mnponecce usydenuss kypca uHGOpMaTHKU YyriayOnéHHoro ypoBHA 6 11 knacce
oOy4aromMMucs OyIyT TOCTUTHYTHI CIEAYIOIINE MPEIMETHBIE PE3YIbTaThl:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KOJIbI, TOMYCKAIOIIME OJHO3HAYHOE JEKOJIUPOBAHUE
coobmieHnil (mpeuKCcHbIE KOJbI), UCIOJIB30BAaTh MPOCTEHUIINE KOJAbI, KOTOPbIE MO3BOJISIOT
oOHapyXuBaTb W MCHPABIATH OIMIMOKM TMpU MepeJadye JaHHBIX, CTPOUTh KOJI,
00€eCeynBaOIINi HAUMEHBIIIYI0O BO3MOXKHYIO CPEIHIOI0 UIMHY COOOIICHHS MPU W3BECTHOU
4acTOTE CUMBOJIOB, MOACHSITh MPUHLIUIBI PA0OTHI IPOCTHIX AITOPUTMOB CHKATHUS JAHHBIX;

yMEHHUE pelniaTh alrOpUTMHYECKHE 3a/ayd, CBSI3aHHbIE C aHanu3oM rpadoB (3amayu
MOCTPOEHUSI ONTUMAJIBLHOTO MYTH MEXIy BeplIMHaMU Tpada, OnpeAesieHHus KOIM4ecTBa
Pa3TUYHBIX MYTEeW MEXy BEpIIMHAMHU OPHUEHTHPOBAHHOI'O allMKIMYECKOro rpada), yMeHue
UCIIOJIB30BaTh JI€PEBbsl MPU aHAIU3E€ M TOCTPOEHUU KOJOB W [UISl MPEACTABICHHS
apu(PMETUYECKUX BBIPAKEHUM, PU PELICHUH 3a/1a4 MMOUMCKA U COPTUPOBKU, YMEHUE CTPOUTD
JEpPEeBO UIPhI MO 33JaHHOMY aJITOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPATETHUIO UTPBIL;

yMeHuEe pa3padaTblBaTh M PEATM30BBIBATH B BUJE IMpOrpamMM 0a30BbIE aJITOPHUTMBI,
YMEHHUE HUCTIO0Ib30BaTh B MPOrpaMMax JaHHbIE PA3IMUYHBIX TUIOB C YYETOM OFpAaHUYECHUN Ha
IUana3oH MX BO3MOXKHBIX 3HAUYECHWH, NIPUMEHSTh MPU PEUICHUH 3a/1a4 CTPYKTYpPbl JTaHHBIX
(ciucku, crmoBapH, CTEKH, OYEPEnH, JEpPEeBbs), HMCIOIb30BaTh 0a30BbIE ONEpALMU CO
CTPYKTypamMu JaHHbIX, NPUMEHATH CTAHJAPTHbIE W COOCTBEHHBIE MOJANPOrpamMMbl IS
00pabOTKM 4YHUCIOBBIX JIAHHBIX W CHMBOJIBHBIX CTPOK, HCIIOJNb30BaTh NpH pa3padbOTKe
nporpaMMm  OMOIMOTEKM  MOANPOTpaMM, 3HAThb  (PYHKUMOHAIbHBIE  BO3MOKHOCTH
MHCTPYMEHTAJIbHBIX CPEJICTB Cpelbl pa3pabOTKU, YMEHUE HMCIOIb30BaTh CPEICTBA OTIAJAKU
IIPOrpaMM B CpeJie MPOrpaMMUPOBAHMS, YMEHHUE TOKYMEHTUPOBATH MPOTPaMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEIEHUSMH O 0a3ax [aHHbBIX, HUX CTPYKTYpE, CpEICTBax
co3aHusi U pabOThl C HHUMH, YMEHHUE HCIIOIb30BaTh TaOJMUHbIC (PENSIMOHHBIE) Oa3bl
JaHHBIX (COCTaBJIATH 3alPOCHl B 0a3ax JaHHBIX, BHIOIHATh COPTUPOBKY M MOUCK 3aIlUCEl B
0a3e JaHHBIX, HATIOJHATH pa3pabOTaHHYIO 0a3y JAHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHUE UCNOIb30BATh KOMIIBIOTEPHO-MATEMATUUECKMUE MOJIEIH ISl aHAIN3a OOBEKTOB
U TpoueccoB: (OpMYIMPOBATH LEAb MOJEIMPOBAHUS, BBINOJHATH AHAIU3 PE3YyJbTaTOB,
MOJIYYEHHBIX B XOJI€ MOJEJIMPOBAHUS, OLICHMBATh COOTBETCTBHE MOJIEIN MOJEIUPYEMOMY
00BEKTY WM MPOLECCY, MPEACTABIATH PE3YIbTaThl MOJACIUPOBAHUS B HATJISIAHOM BHJIE;

YMEHHUE OPraHU30BBIBATh JIMYHOE MH(DPOPMALMOHHOE MPOCTPAHCTBO C UCIOJIb30BAaHUEM
pPa3IUYHBIX CPEACTB UU(POBBIX TEXHOJIOIW, NOHMMAaHUE BO3MOXHOCTEH IU(POBBIX
CEPBHUCOB I'OCYIaPCTBEHHBIX YCIYT, UPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAHUE OCHOBHBIX NPHUHIMIOB padOThl, BO3MOXHOCTEl M OrpaHUYCHHS
MPUMEHEHUsI TEXHOJIOTM MCKYCCTBEHHOIO MHTEJUIEKTa B PA3JIMYHBIX 00JACTSIX, HAIMYUE
MPEACTAaBICHU O Kpyre pelaeMbIX 3ajad MAaIlMHHOTO OO0ydeHus (pacro3HaBaHUS,
KJaccupuKaliid ¥ TPOTHOUPOBAHUSA) HAJIMYME TPEACTaBICHUM 00 UCMOIb30BAHUU
MH(}OPMAIMOHHBIX TEXHOJIOTUH B Pa3IMYHbBIX MPOPECCUOHANBHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
HanmenoBanue KosmuecTBo yacos
Ne JIeKTPOHHBIE (HH(POBHIE)
pa3/ie/ioB U TeM Konrpoubnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
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Paznen 1. lndposasi rpamoTHOCTH
11 MoOHHUTOPHUHTOBAS { !
' pabora Ne 1 (Bx0x)
Komnsrorep -
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Hroro no pazaeny 25
Pazpnen 2. Teopernueckue 0CHOBBI HH(pOPMATHKHI
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KOMIIBIOTEPE
OcHOBBI aJIreOpPHI
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KomnerotepHas
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apudmerTuka
Hroro no pazaeny 41
Pasnea 3. AlropuT™Mbl M IpOrpaMMHpOBaHHe
31 MounurtopuHroas {
) pabota Ne 2 (ipomek)
Beenenue
3.2 PEACHHE B 16 0.5
MIPOrpaMMHUPOBAHHE
BcrnomorarensHbie
33 8 2
AITOPUTMBI
34 YucieHHbIe METOIBI 5 3
AJITOpUTMBI
3.5 00paboTku 5 1
CUMBOJIbHBIX JaHHBIX
Anroputmbl
3.6 P 10 3.5
00pabOTKH MacCHUBOB
Hroro no pazaeny 45
Pa3znen 4. UndpopmanmoHHbIE TEXHOJIOTHHA
O06paboTka TEeKCTOBBIX
4.1 P 6 2.5
JIOKYMEHTOB
4.2 AHann3 qa”HHBIX 8 3
43 MonuTopHHrOBas 1

pabota Ne 3 (Bxon)




Wroro no pazaeny

15

PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

11

21.5




11 KJTACC

HauMeHOBAHUE KoJysnuecTBO YacoB
Ne duekTpoHHbIE (LM pPOBbLIE)
paszieoB U TeM Konrpoubnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NMporpamMmbl padoThI padoThI
Pasnea 1. Teoperuyeckue 0CHOBbI HH(POPMATHKH
11 MonuTtopuHrosas ! {
' pabora Ne 1 (Bxo)
Wndopmanus u
1.2 nH(OPMAITMOHHBIC 10 1 2.5
IIPOLIECCHI
1.3 MopenupoBanue 8 1 2
Wroro no pazneny 19
Pasnea 2. AnropuT™Mbl M IPOrpaMMHpOBaHHe
)1 ONEMEHTHI TEOPUH 6 I
aJITOPUTMOB
A
’9 JITOPUTMBI U )8 i 10
CTPYKTYPBI TaHHBIX
OcHOBBI O0BEKTHO-
23 OpPUEHTHPOBAHHOTO 16 1 4.5
MIPOrpaMMHUPOBAHUS
24 MonuTopuHroOBas 1 i
pabota Ne 2
Hroro no pazaeny 51




Pasznea 3. UndpopmMaumoHHble TEXHOJIOTHH

KomnerorepHo-
3.1 MaTeMaTU4ecKoe 8 2
MOJICTTUPOBaHUE
3.2 baspl maHHBIX 10 1
33 Beo6-caiiTht 14 4
3.4 Komnsrorepnas g | 35
rpaduka
3.5 3D-MonenupoBanue 8 1 3
16 MoHuTopUHTOBAS ! {
pabota Ne 3 (uto
Uroro no pazneny 49
Ha3Banue MoayJist
PesepBHOE Bpemst 17
BIIIEE KOJIMYECTBO
OB 136 10 36.5

YACOB I10 ITPOTPAMME




IHOYPOYHOE INTAHUPOBAHUME

10 KJTIACC
Ne KoanuecTBO 4acoB I 3 @
ara JIEKTPOHHBbIE HU(PPOBLIE
n/ Tema ypoka KonTpoabHbie IIpakTuyeckue P P
Bcero U3YYeHHS o0pa3oBaTejibHbIE PeCypPChI
n padoThI padoThI
Monutopunrosast pabota
1 1
Ne 1 (Bxox)
TpeGoBaHUs TEXHUKHI
0€3011acCHOCTH Y TUTUECHBI
pu padoTe C 1 https://resh.edu.ru/subject/lesson/
KOMIIBIOTEPAMU U APYTUMHU 4715/start/10380/
KOMITOHEHTaMHU IU(PpoBOTO
OKPYXEHHUS
https://bosova.ru/metodist/authors/
[TpuHIMIIBI pabOTHI informatika/3/files/eor10/
KOMIIBIOTEPOB U 1 presentations/10-7-1-
KOMIIBFOTEPHBIX CUCTEM osnovopolagajushhie-principy-
ustrojstva-jevm.pptx
OGMEH TaHHEIMH C https://bosova.ru/metodist/authors/
R — informatika/3/files/eor10/
o ' 1 presentations/10-7-1-
KoHTposnneps! BHEMIHNUX . .

. osnovopolagajushhie-principy-
ycrponcers ustrojstva-jevm.pptx
ABTOMAaTHUYECKOE
BBITIOJTHEHHE TTPOTPAMMBbI 1
MPOLIECCOPOM




OnepatuBHasi, TOCTOSIHHAS
Y JIOJITOBPEMEHHAs TIaMSITh.
KonTpomnnepsl BHEITHUX
ycrpoiicTs. [Ipsmoit
JIOCTYII K aMSITH

CoBpeMeHHbIC
KOMITbIOTEPHBIE
TexHojoruu. KontponbHas
pabora 1o Teme
"YCcTpolcTBO M HA3HAYECHUE
KOMIIBIOTEPOB."

IIporpammHuoe
obecrieueHue
KOMIIBIOTEPOB,
KOMIIBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPONCTB

https://bosova.ru/metodist/authors/
informatika/3/files/eor10/
presentations/10-8-1-programmnoe-
obespechenie-kompjutera.pptx

CucreMHOe porpaMMHOE
obecrnievyeHue.
OrnepalinOHHBIE CUCTEMBI

10

Yrunutsel. ApaiiBepsl
ycrporicts. [TapamiensHoe
IPOrpaMMUPOBAHNE

11

Nucramnammda u
JIEUHCTAIUISA IS
MIPOTrPaMMHOTO

obecreueHus

12

®dailioBbIE CUCTEMBI.

http://www.uhlib.rw/




[TpuHIHIIBI pa3MeIeHUS U
UMEHOBaHHA (paiiiioB B
JIOITOBPEMEHHOM MaMSITH.
111aG0HBI 71 ONMMCAHUS
rpyni ($haiaoB

kompyutery_i_internet/
informatika_konspekt_lekcii/p8.php

13

3aK0HOIATEILCTBO
Poccniickoin denepanuu B
00J1aCTH TTPOrPaMMHOTO
obecneyeHus U JaHHBIX

https://bosova.ru/metodist/authors/
informatika/3/files/eor11/
presentations/11-18-1-
informacionnoe-pravo-i-
informacionnaja-bezopasnost.pptx

14

[TpyuHIMTBI TOCTPOCHHUS
anmapaTHble KOMIIOHEHTBI
KOMITbIOTEPHBIX CEeTEH.
CereBble POTOKOJIBI

https://resh.edu.ru/subject/lesson/
6455/start/10503/

15

Cetp UHTEpHET

16

Pa3pnenenue IP-cetn Ha
MOJICETH C IOMOILLIO
MAacCOK IoJceTel

17

CeteBoe
aIMUHHUCTPUPOBAHUE

18

Buael nesTenbHOCTH B C€TH
Wntepuer. CepBuch
WNHurepHera.
I'ocynapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U
yCIyTH

19

WNupopmannoHHas




0€e30IacHOCTh

20

BpenonocHbie
IIPOrpaMMHO€E 00€ecTIeueHUE
U METObI OOPHOBI C HUM

21

[TpakTuueckas padora Mo
TeMe "AHTUBHUPYCHBIE
porpaMMal"

22

Opranu3zanus JMYHOTO
apxuBa HH(pOpMaIUH.
Pe3epBHOE KONMpPOBaHUE.
[TaponpHas 3amuTa apxuBa

23

[[IndpoBanre naHHBIX

24

Anroputm mmdpoBaHus
RSA. Creranorpadus

25

[TpaxTrueckas padbota 1no
teme "Iudposanue
TaHHBIX"

26

WNudopmanusi, 1aHHbIE U
3HaHUs. HpOpMaIoHHbIe
MPOIIECCHI B IPUPOJE,
TEXHUKE 1 001IecTBe

27

HenpepsiBHbIE 1
JTUCKPETHBIE BETUYUHBI U
curHaiel. Heo6xonumoctsb
JUCKpeTH3aIuN
uHpOpMaLInH,




MIpEeIHA3HAYEHHOW IS
XpaHeHus, nepeaadu u
00paboTKu B 1TU(PPOBBIX
cucTemMax

JIBOMYHOE KOJUPOBAHUE.
PaBHOMEpHBIE U
HEPABHOMEPHBIE KOJBI.

https://docviewer.yandex.ru/?url=ya-
browser%3A%2F
%2F4DT1uXEPRrJRXIUFoewruK9
2Z4tpcHumhla7KvdeEyRww-
W26yYm9f6NG9zmTci_LO0UgMOI
dOSdWIWwO-
ykcb6nrU2X690pa2CgDuught_d9R
6WO2tOVWGelq9tS9caXC7_GV8t

28 | Jlexommposare NgV9ImmOoYWa2svQ%3D%3D
COOOIIIECHUH, 3aITUCAHHBIX C %3Fsign
IIOMOILIBI0O HEPABHOMEPHBIX %3DcS1jbIfOkA8411biMK8L_XX8
KOZIOB XBm-yB90O0OMx0YsWEbTc
%3D&name=10-12-1-
arifmeticheskie-operacii-v-
pozicionnyh-sistemah-
schislenija.pptx
VYcnosue dano.
[TocTpoeHne o JHO3HAYHO
29 JIEKOJIMPYEMBIX KOJIOB C
nmomoIneko aepesa. ['pad
Aun. A. MapkoBa
30 EnunHune! nsmepenus

KOJIMYECTBA MHPOPMAIIUH.
AndaBUTHBIN TOAXO K
OIIEHKE KOJINYeCTBa




uHbopMaIuu

31

CHcTeMBbl CUMCIICHUS

https://resh.edu.ru/subject/lesson/
5620/start/15124/

32

[TepeBon uncen U3 ogHOU
CUCTEMBbI CUHUCIICHUS B

ApYTyIo

33

I[BOI/I‘{HB.SI, BOCbMCpHUYHAA
U MICCTHAAUATCpHUIHAA
CHUCTCMBI CUHCIICHHUA, CBA3b
MCXKOY HUMH

https://bosova.ru/metodist/authors/
informatika/3/files/eor10/
presentations/10-11-1-perevod-
chisel-iz-odnoj-sistemy-schislenija-
v-druguju.pptx

34

JIBonuHas1, BOCbMEpUYHAs
Y LIECTHAALATEPUYHAS
CHCTEMEBI CUHCIICHHUS, CBSI3b
MEK]1y HUMHU

35

I[BOI/I‘IHB.H, BOCbMCpUYIHAA
1 HICCTHAATATCPpHUIHAA
CHUCTEMBbI CUHCIICHUA, CBA3b
MCKAY HUMU

36

Apudmernueckue
OIepaIvy B MO3UIIMOHHBIX
cUcTeMaXx CUHUCIICHUS

37

Tpownunas
ypaBHOBEIICHHAS CUCTEMA
CUMCTICHUS

38

JIBon4uHO-eCcATHIHAS
CHCTEMA CUHCIICHUS




39

Konunposanue TekcToB

https://bosova.ru/metodist/authors/
informatika/3/files/eor10/
presentations/10-14-1-kodirovanie-
tekstovoj-informacii.pptx

40

PactpoBoe konupoBaHue
N300paKCHHH

https://bosova.ru/metodist/authors/
informatika/3/files/eor10/
presentations/10-15-1-kodirovanie-
graficheskoj-informacii.pptx

41

[TpakTuueckas padora o
teme "Jluckperuzanus
rpagudeckoit
uHpopmarun"

42

IIBeTOBBIC MOICITH.
BekTopHoe kogupoBaHue.
dopmartsl ¢aiios.
Tpéxmepnas rpaduxa.
®pakranbHas rpaduka

43

KoaupoBanue 3ByKa.
Ouenka
nH(OpMAITMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX MPU
3aJJaHHBIX YacTOTe
JUCKpETU3aluu U
Pa3psIIHOCTH KOJUPOBAHUS

https://resh.edu.ru/subject/lesson/
5556/start/166550/

44

[TpakTrueckas pabota no
teme "Jluckperuzanus
3BYKOBOM HHpOpMaryu'"




KonTponbHas pabota Ha
temy "llpencraBnenue

45
uHbopMaIuu B
KoMITbroTepe"
https://bosova.ru/metodist/authors/
46 OcHOBE! anre6ps! TorKn informati}&a/B/files/eor10/
presentations/10-18-1-algebra-
logiki.pptx
https://bosova.ru/metodist/authors/
47 Jlornueckue onepanumu. informatika/3/files/eor10/
Ta0nuIbl UICTHHHOCTH presentations/10-19-1-tablicy-
istinnosti.pptx
Jloruueckue BbIpakKeHUS.
Jlornueckue ToxecTBa.
43 JlokazaTenbCcTBO
JIOTUYECKUX TOXKJIECTB C
[IOMOIIBIO TAOIHUI]
HWCTUHHOCTH
[TpakTrueckas paboTa Mo
teme «IlocTpoenne u
49 aHaJIN3 Ta0IULL
HUCTUHHOCTH B TaOJIMYHOM
IIPOLIECCOPEN
Jlornueckue oneparuu u .
50 onepawuu Hazt https://resh.edu.ru/subject/lesson/
6061/start/36068/
MHO>KE€CTBaMHU
51 Jlornueckue onepanuu u




onepanuu Haj
MHO>KECTBaMU

3aKkoHBI anreOpbl JIOTUKY.

59 OKBUBAJICHTHBIC https://resh.edu.ru/subject/lesson/
npeoOpazoBaHus 4714/start/163744/
JIOTUYECKUX BBIPAKECHHI
3 Jlornueckue ypaBHEHHUs U
. CHUCTEMBI YPaBHEHU
Jlornueckue QyHKIINU.
3ABHCHMOCTD KONHUECTRA https://bosova.ru/metodist/authors/
BO3MOKHEIX JIOMIUCCKIX informatika/3/files/eor10/
. presentations/10-20-1-
54 (GYHKLIUH OT KOJTUYECTBa . . .
preobrazovanie-logicheskih-
aprymenTos. llomxkie vyrazhenij.pptxhttps:/resh.edu.ru/
CHCTCMBI JIOTHICCKHX subject/lesson/4714/start/163744/
byHKIMI
Kanonnueckue ¢hopmpl
JIOTUYECKUX BBIPAKECHUI.
CoBepliueHHBIE
JU3BIOHKTUBHBIE U
> KOHBIOHKTHUBHBIE
HOpMaJIbHBIE (POPMBI,
aJITOPUTMBI UX MTOCTPOECHUS
1o TaOJIUIEe UCTUHHOCTH
https://bosova.ru/metodist/authors/
56 Jlornueckue 3J1€MEHTHI B informatika/3/files/eor10/

COCTaBC KOMITIBIOTCPA

presentations/10-21-1-elementy-
shemotehniki.pptx




57

Tpurrep. Cymmarop.
MHoropa3psaHblii
CyMMaTop

58

ITocTpoenne cxem Ha
JIOTHYECKUX DIIEMEHTAX.
3anuch JOrU4EeCKOro
BBIPQ)KEHUS 110 JIOTUYECKOU
cxeme

59

Mukpocxemsl 1
TEXHOJIOTHSI UX
IIPOU3BOJACTBA

60

[IpencraBnenue nenbx
YyCell B MaMSITH
KOMITBIOTEPA.
OrpaHn4eHHOCTh
Jrarna3oHa Yyucell npu
OTPaHUYEHUU KOJIUYECTBA
pa3psanoB. [lepenonuenne
pa3psIAHON CETKU

61

be33HakoBEIE ¥ 3HAKOBBIS
JaHHble. 3HAKOBBIA OMT.
JIBOMYHBIN
JNOIOJIHUTEILHBIN KO
OTPULIATETLHBIX YUCENT

62

[ToOuTOBBIE TOTHYECKHE
onepauuu. Jlornueckuid,
apudmeTnyeckuit u




III/IKJ'H/I"ICCKI/Iﬁ CABUT'H

63

[udposanue ¢ noMOIIbIO
NOOUTOBOM Onepanuu
«ucknrogaromee MJIN»

64

[IpencraBnenue u
XpaHEHUe B aMATH
KOMIIBIOTEPA
BEILIECTBEHHBIX YUCET

65

BrimonHeHue oneparuii ¢
BEIIECTBEHHBIMHU YHCIIAMH,
HAKOTUIEHHE OIIUOOK MPH
BBIUYMCIIEHUIX

66

[TpakTuueckas padorta o
teme «M3yuenue
[IOpa3psAAHOr0 MAaIMHHOTO
HpEeCTaBICHUS LENbIX U
BELIECTBEHHBIX YNCEID»

67

MonuTopuHTOBas padoTa
Ne 2

68

AHanau3 aropuTMoB

69

KonrponbHas pabora no
Tteme " OCHOBBI anredpsl
aoruku"

70

Ortansl pelieHus 3a1a4 Ha
KOMIIBIOTEPE.
HHCTpyMEHTaIbHbIE




CpeZICTBa: TPAHCISATOP,
OTJIATYUK,
PO HITHPOBITUK

Cpena nporpaMMHpOBaHUSL.
KomMmmasauus n
WHTEPIPETALHS TIPOTPAMM.

& BupTtyanbHble MallIUHBI.
WNHTrerpupoBanHas cpena
pa3paboTku

7 MeTtoabl OTIagKHA
porpamm

73 Tunel nepeMeHHbIX B
A3BIKE IPOrPAMMHUPOBAHUS
KonTponbnas pabota no

74 teMe " BBeneHue B
nporpamMmMupoBanue”

75 O06paboTKa MeNTbIX YUCET

76 O06paboTKka BeleCTBEHHBIX
yucel

77 Crnyyaitabie u
IICEBIOCITyYalHbIE YnCTIa

73 BerBnenus. CinoxHbie
yCIIOBUS

79 [[uKIIBI ¢ ycIoBUEM

80 [{H1KIIBI C yCTTOBHEM

81 [{MKJIBI IO IEPEMEHHOM.




B3aumo3amedseMocTh
pa3n1/1qulx BHUI0B ITUKJIOB

82

O06paboTka HaTypaTbHBIX
YHCETI C HCIOJIb30BaHHEM
IMKJIOB

83

Haxoxnenue Bcex
IMMPOCTBIX YHUCCJI B 3aIJaHHOM
nmuana3one [Ipaktudeckast
pabora o Teme «Perienue
3a/1a4 METOA0M Tiepedopay

0.5

84

I/IHBapI/IaHT MUKJIa

85

JlokymMeHTUpOBaHuE
nporpamm

86

O06paboTKka TaHHBIX,
XpaHamxcs B (aitnax

87

Pas3Ouenue 3amauu Ha
MO3a0a4n

88

Hcnonb3oBanue
CTaH/IapTHON OMOIHOTEKU
SI3BIKA POTPAMMHUPOBAHHSI.
IMoaxmroueHue ONOINOTEK
MOJIITPOTPaMM CTOPOHHUX
IIPOU3BOAUTEIIEH

89

IToanporpamMmsl
(mpoueypsl v QYHKITUH)

90

IToanporpamMmsl




(mpouenypsl ¥ QyHKIIUN)

91

[TpakTrueckas padbota 1o
teme "Pa3paboTka
noamnporpamm”

92

Pexypcus. PexypcuBHbie
00BeKTHI ((ppaxTasl).
PexypcuBHbIe mmpoLeypsl
U QYHKIUH.
Hcnonp30BaHue CTeKa 1y
OpraHM3ally peKypCHUBHBIX
BbI30BOB

93

[TpakTuueckas padora Mo
Teme "PexypcuBHbIE
HOJIPOrpaMMbl"

94

MonynbHBIN IPUHLIAIL
MIOCTPOEHUS IIPOrpaMM

95

YuciieHHBIE METOJIBI

96

[TpakTrueckas padbota 1o
TeMe «HncneHHoe permexHue
YPaBHEHUI»

97

HMcnonn3oBanue
JIACKPETU3ALUU B
BBIYUCIUTEILHBIX 3a/1auax

98

[TpakTuueckas padora o
teme «lIpubnmkénnoe
BBIYUCIICHHE JUIMH KPUBBIX




U TUIomazaei Gpuryp»

99

[TpakTrueckas padbota 1o
teMe «llonck Makcumyma
(MMHMMYyMa) QYHKIHAN

100

O06paboTka CUMBOJIBHBIX
JTAHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJILHBIX
CTPOK: MOJCUYET
KOJINYECTBA MOSBJIICHUI
CHUMBOJIa B CTPOKE

101

Anroput™Mbl 00paboTKH
CHMBOJIBHBIX CTPOK:
pa3OueHue CTpoKu Ha
CJIOBA T10 MPOOEIEHBIM
CHMBOJIaM

102

AnTopuTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MTOUCK
MOJICTPOKU BHYTPU JAHHOMN
CTPOKH; 3aME€Ha HaWJICHHOU
MOJICTPOKU Ha JAPYTYIO
CTPOKY

103

[TpakTrueckas pabota mo
teme "O0paboTKa CTPOK C
UCTIONB30BaHUEM (DYHKITHIA
CTaHIapTHON OMOIHOTEKU
SI3BIKA
IIpOrpaMMHUpOBaHus"




104

I'enepanus ciioB B
3aJJaHHOM aj(aBuTe

105

MaccuBsl u
MOCJIEI0BATEILHOCTH
yucel. [Ipakrnueckas
pabota 1o Teme
"3anosHeHue maccusa'

0.5

106

O0001éHHbIE
XapaAKTEPUCTUKNA MAaCCUBA

107

JIMHEHWHBIN MMOMCK
3aJJaHHOT'O 3HAYCHMS B
Maccuse. [IpakTuueckas
pabota mo Teme

" JIMHEHHBIN ITOUCK
3aJJaHHOTO 3HAYCHUS B
maccuse"

0.5

108

[TpakTrueckas pabota mo
Teme "Ilouck
MHHHUMAaJIbLHOTO
(MaKCHUMaIbHOTO)
3JIEMEHTAa B YMCJIIOBOM
Maccuse"

109

CopTupoBKa 0JTHOMEPHOTO
MaccuBa. [Ipocteie MmeToab!
COPTUPOBKH.
[TpakTuueckas padora Mo
teMe "lIpocThie MeTO b

0.5




COPTUPOBKH MaccuBa'

110

CopTupoBKa CIUSTHUEM.
beicTpas copTupoBka
MaccuBa (aIropuTMm
QuickSort). [Ipaktuueckas
pabota no Teme "beicTpas
COpTUPOBKA MaccuBa"

0.5

111

JIBOWYHBIN MOUCK B
OTCOPTHPOBAHHOM
Maccuse. [IpakTuueckas
pabora 1o Teme

" JIBOMYHBIN MTOUCK"

0.5

112

JIByMepHbIe MacCHUBBI
(MaTpulIbl)

113

Anroput™sl 06paboTKH
MaTpHI

114

Penrenue 3amaud ananusa
JTaHHBIX

115

KonTponbnas pabota no
Teme " AJITOpUTMBI
00paboTKu MaccuBOB"

116

CpencTBa TEKCTOBOTO
nporeccopa

117

KomnrerorepHas BEpcTka
TEKCTa

118

[TpakTuueckas padorta no




teMe "BépcTka
JAOKYMCHTOB C
MaTeMaTHYECKUMU
dopmynamun"

119

NHCcTpyMEHTHI
PELCH3UPOBAHUSA

120

[TpakTrueckas pabota 1o
Teme "MHOrocTpaHu4HbIE
JIOKYMEHTHI"

121

OO6nayuHble CEPBHUCHI.
KonnextuBHas pabora c
JIOKYMEHTaMHU.
[TpakTuueckas padorta o
teme "KosuiekTuBHast
pabota ¢ tokymeHTamu"

0.5

122

AHanu3 Ja"HbeIX. bosbinme
JIAHHBIE

123

MarmHHoe 00yueHue

124

AHain3 JaHHBIX C
MTOMOUIBIO JIEKTPOHHBIX
TaOJINII

125

[TpakTrueckas pabota 1no
TeMe "AHaanu3 TaHHBIX C
MTOMOIIIBIO AJIEKTPOHHBIX
a0

126

[Toctpoenue rpapukos

0.5




¢ynxuii. [Ipaktuueckas
pabora 1o Teme
"Harnsaguoe
MIPE/ICTABIICHHE
pe3yIbTaTOB
CTaTUCTUYECKOM
00paboTKHU JaHHBIX B BHJIC
JUarpaMM CpeJCTBaAMU
penaKkTopa IEKTPOHHBIX
Tadauir"

127

Jlvaum Tpenaa.
[TpakTrueckas pabota no
teme "[loxbop nuuuu
TpeHJia, MPOrHo3upoBaHUe"

0.5

128

[Ton6op mapamerpa.
[TpaxTrueckas padbota 1no
teme "HucneHHoe penieHue
YpPaBHEHUH € MOMOIIBIO
nojbopa mapamerpa"

0.5

129

OnTuMu3aIms Kak MoucK
HaWJIY4IIero pelieHus B
3aJIaHHBIX YCIIOBUSX.
[TpakTrueckas pabota 1no
TeMme "Pentenue 3amau
ONTUMU3AIMH C TIOMOIIIBIO
AIIEKTPOHHBIX TaOIHIT"

0.5

130

KonTponbhas padota no




teme" MHpopmanoHHbie
TexXHoIoruu"

131 Pe3epBHOE Bpems |

132 PesepBHOe Bpemst 1

133 Pe3epBHOE Bpems 1

134 IToBTOpEHNME 1
Monutopunrosas pabora

135 1
Ne 3 (uror)

136 AHana3 MOHUTOPUHIOBOI i
paboThI

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

136

21.5




11 KJTACC

Ne KoanuyecTBo yacos
Hara JeKTpoHHbIE HU(POBHIE
n/ | Tema ypoka KoHTpoabHbIe IpakTHyeckue
Bcero HU3y4eHust o0pa3oBaTe/IbHbIE PeCypChl
| padoThI padoThI
KonunuecTBo nnpopmanuu 1
2 AJITOPUTMBI CHKATHSI TAHHBIX 1
AnroputMm Xaddmana 1
[TpakTnueckas pabora no
4 TeMme "CxaThe NJaHHBIX C
MOMOIIbIO AJITOPUTMA ! 1
Xadpmana"
5 Anroputm LZW 1
ANTOPUTMBI CKATHS! TaHHBIX
¢ norepamu. [IpakTrueckas
6 pabota no Teme "Cxatue 1 0.5
JAaHHBIX C MIOTEPSAMU
(amropurmsl JPEG, MP3)"
7 CkopocTs nepeaun JaHHbIX 1
ITomexoycToMUUBBIE KOJIBI 1
[TpakTrueckas paboTa no
9 teme "[lomexoycToiunBbie 1 1
KoObI"
10 Cuctembl. KOMIOHEHTHI |
CUCTEMBI U UX
B3alMOJIEHCTBYE.




Cucrtemubliit 3G deKT.
YnpasneHue Kak
nH()OPMAITMOHHBINA MPOIIECC.
OOpatHast CBSI3b

11 Mogaenu u MoaeIupoBaHue

12 ['padsr

13 Pemienue 3a1au ¢ nomouipo
rpa¢os

14 HepeBbs

15 OCHOBBI TEOPHUH UTP
ITpakTnueckas padboTa 1o

16 Teme "[louck BBIMTPBIITHON
CTPAaTETUH B UI'PE C IOJTHOU
uHpopmanuei"

17 CpencrBa HCKYyCCTBEHHOTO
MHTEIJIEKTa
[TpakTnyeckas padora no

13 teme "Cpencrtaa
HCKYCCTBEHHOI'O
MHTEIIeKTa"
dopmanuzanus MOHATHS
anroputMma. MammHa

19 TrropuHra KaKk

YHUBEpcaibHasi MOJEIIb
Bbluncienuil. Tezuc Uépua—
Trropunra




20

[TpakTrueckas paboTa no
teme "CocTraBieHHe MpoCTou
IPOTrpaMMBbl JUIsl MAIIUHBbI
Trropunra"

21

Mamwuna Ilocra

22

HopmanbHbie anropudmsl
Mapxkosa

23

AJITOPUTMUYECKH
Hepa3pelIMMBbIe 3a/1a4u.
3ajaya ocTaHOBA.
HeBo3M0KHOCTB
aBTOMAaTHYECKOU OTIagKH
IpOTrpaMm

24

CI10’KHOCTH BBEIYHCIECHUN

25

ITouck npocTeIX uyncen B
3aJJaHHOM JMana3oHe ¢
MOMOUIBIO AJITOPUTMA
«pemeto OparocheHa»

26

[TpakTrueckas pabota no
teme "[louck mpocThIX yncen
B 3aJaHHOM nuara3oHe"

27

MHoropa3psiiHble LebIe
YpCia, 3aJa9d JJIMHHON
apupMeTUKH

28

ITpakTnueckas padbora 1o
TeMe "Peanusanus




BBIYUCIIEHUN C
MHOTOpa3psTHBIMU
yyciamMy"

29

CrnoBapu (accoruaTuBHbBIC
MacCHUBBI, OTOOPaXEHUS).
Xom-Tabnunel. [loctpoenune
an(paBUTHO-4aCTOTHOTO
cJI0Baps s 33JJaHHOTO
TEKCTa

30

ITpakTnueckas padbora no
teme "[locTpoenue
a1(paBUTHO-9aCTOTHOTO
cJI0Baps s 33JaHHOTO
Tekcra"

31

AHanu3 TekcTa Ha
€CTCCTBCHHOM S3EBIKE.
Brigenenne
IIOCJICIOBATEILHOCTEH 10
mabiiony. Perymnsipusie
BbIpakeHHs. HacTOTHBIN
aHaIu3

32

[TpakTiueckas pabota Mo
Teme "AHaiIn3 TEKCTA HA
€CTECTBEHHOM SI3bIKE"

33

Creku. Ananus
NPaBUIBHOCTH CKOOOYHOTO
BBIPAKCHUS




34

Brruncnenne
apudmeTnyeckoro
BBIPQYKEHUSI, 3alICAHHOTO B
nocTdukcHOU popme

35

ITpakTnueckas padbora 1o
teme "Brruncienue
apu(meTnyeckoro
BBIpa)KCHUSI, 3aIIMCAaHHOTO B
noctukcHor popme"

36

Ouepenu. Ucnonb3zoBanue
ouepean Uik BpeMEHHOTO
XpaHCHHA OaHHBIX

37

[TpakTrueckas pabota mo
teMme "Hcnonn3oBaHue
ouepean”

38

JlepeBbs. Peanuzanus nepesa
C TIOMOIIIBIO CCBUIOYHBIX
CTPYKTYp. JIBonuHbIE
(OuHapHbBIE) IepeBbS.
IToctpoenue nepesa miist
3aJ1aHHOT'O
apu(pMeTUIECKOTro
BBIPAKEHUS

39

[TpakTrueckas pabota Mo
TeMe "Mcroabp30BaHue
JIEPEBbEB ISl BBIYMCIICHUS
apu(MeTHIeCKIX




BBIPAKCHUI"

40

PexypcuBHBIE AIITOPUTMBI
o0xofa epesa.
Ucnonp3oBanue cTexka u
ouepenu A 00xo/a aepena

41

PexypcuBHBIC aITOPUTMBI
00xo0/1a niepesa.
Hcnonb3oBaHue cTeka u
ouepenu At 00xXo/a 1epena

42

Anroputmsl Ha Tpadax.
[TocTpoeHre MHHIMAIILHOTO
OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPHEHTHUPOBAHHOTO rpada

43

O6xox rpada B riryOouny.
O6xox rpada B UpuUHY

44

KonngecTBo pa3nmuyuHbIx
nyTeil MeXx 1y BepIIMHAMU
OpPUEHTUPOBAHHOTO
allMKIIMYecKoro rpaga

45

Asroputm JIeHKCTpBI.

46

[TpakTnueckas pabora no
teme "Brraucienue qimHbI
KpaT4auIiero myTH MEXITy
BepIIMHaMu rpada
(amroput™m JeikcTpsbr)”




47

Anroput™m ®nonga—
Yopmamia

48

3ajauu, peliaeMble ¢
IIOMOIIBI0 JUHAMUYECKOIO
MIPOrpaMMUPOBAHUS:
BBIYHMCIICHUE PEKYPCUBHBIX
byHKIMIA

49

[TpakTuyeckas pabora no
TeMe "Brruncienune
PEKYPCHUBHBIX (DYHKIHH C
MOMOUIbIO TUHAMUYECKOTO
porpaMMupoBaHus”

50

3ajauu, peliaeMble ¢
OMOIIBIO JMHAMUYECKOTO
pOrpaMMHUpPOBaHUS:
HOJICUET KOJINYECTBA
BapHaHTOB

51

[TpakTnyeckas padota no
teme "[loacuér konuuecTna
BapHAaHTOB C IIOMOILBIO
JUHAMHYECKOT O
IIpOrpaMMHUpOBaHuA"

52

38.,[[3‘11/1, peuiacMebIC C
INOMOIIBIO AMHAMHNYCCKOT'O
MporpaMMHUpOBaHUs: 3ala4n
OIITUMU3AINHN

53

ITonstue o Iapaaurmax




nporpamMmmupoBanus. O630p
S3BIKOB IIPOrpaMMUPOBaHUS

54

[TousiTue 06 0OBEKTHO-
OpI/IeHTI/IPOBaHHOM
[IPOrpaMMUPOBAHUU

55

OOBEKTHI U KJIACCHI.
CBoiicTBa 1 METOOEI
00BEKTOB

56

OOBEKTHO-
OpUEHTUPOBAHHBIN aHATH3

57

[TpakTrueckas paboTa no
teMe "Hcnonb3oBaHue
TOTOBBIX KJIACCOB B
nporpamme"

58

Pa3paboTka nporpamm Ha
OCHOBE OOBEKTHO-
OPHUEHTHUPOBAHHOTO TOIX0/1a

59

[TpakTnueckas padbora
"Pa3paboTka mpocToii
MIpOrpaMMEI C
HCIIOJIb30BAaHNUEM KJIACCOB"

60

WNHukancynsanus.
ITpakTnueckas padbora no
teme "Pa3paboTka kiacca,
HCIIOJIB3YIOLIETO
WHKAICYJISALHI"

0.5




61

Hacnenosanme.
[Tomumopdusm

62

ITpakTrueckas padbora no
teMe "Pa3paboTka uepapxuu
KJ1accoB"”

63

Cpenbl ObICTpOI pa3pabOTKH
nporpamm. IIpoektuposanue
uHTepdeiica noap30BaTeNs

64

ITpoexTrpoBanue
uHTepdeiica noap30BaTeNs

65

Vcnonb30BaHue rOTOBBIX
yIpaBIISIEMBIX 3JIEMEHTOB
JUIS IOCTPOEHHUsI UHTepdeiica

66

[TpakTuueckas padota 1o
teme "Pa3paboTka
MIPOrpaMMBbI ¢ rpadUIecKuM
uHTepdericom”

67

W3yueHue BTOPOro s3bIKa
IIPOrpaMMHUPOBaHUS

68

W3yueHue BTOPOro s3bIKa
[IPOrpaMMUpPOBaHUS

69

OTansl KOMITBIOTCPHO-
MAaTEMAaTHYICCKOI'O
MOACIINPOBAHUA

70

Juckperuzauus npu
MaTeMaTUu4eCKOM




MOJICIIUPOBAHUHT
HEIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHH€e IBUKEHUS

71

[TpakTnueckas pabota no
teme "MoaenupoBaHue
nBwxennsa"

72

MoaenupoBanue
OMOJIOTHYECKUX CHCTEM.
ITpakTrueckas pabora no
teMe "MoaenupoBaHue
OnoIornyeckux cucrem"

0.5

73

MareMaTHuueckue MOJICIIN B
9KOHOMHUKE.
BreraucnutenbHbIe
AKCIEPUMEHTHI C MOJEISIMU

74

BeposiTHOCTHBIE MOJIENH.
[TpakTrueckas pabota Mo
TeMme "UMuTalinoHHOE
MOJEJIUPOBAHUE C TOMOILBIO
Meroaa Moure-Kapino"

0.5

75

KomnerorepHoe
MOJEIIUPOBAHUE CUCTEM
yOpaBleHUs

76

O6paboTka pe3ynbTaToB
IKCIICPUMEHTA

77

TabnuuHble (pensiMOHHbIC)




0a3bl JaHHBIX

78

ITouck, copTupoBKa u
(buIbTpanys TaHHbBIX.
3anpocsl Ha BBIOOPKY
JTAHHBIX. 3aIPOCHI C
napaMeTpamH.
Brraucrnsiembie nosist B
3arpocax

79

ITpakTrueckas pabora no
teMe "Pabora ¢ ToTOBOI
0a3oi maHHbBIX"

80

MmuororadnuyHbIe 0a3bl
JaHHBIX. THIIBI CBsA3EH
MEXly TaOJIHLaMHU.
Bremmwuii ximou.
[lemocTHOCTH 0a3bl TAHHBIX

81

[TpakTrueckas pabota Mo
teme "Pa3paboTka
MHOTOTa0JIMYHOM 0a3bI
HAHHBIX"

82

3anpocsl K
MHOTOTa0JIMYHBIM Oa3aM
TAHHBIX

83

[TpakTrueckas paboTa no
Teme "3anpockl K
MHOTOTa0IMYHOM Oaze
HAHHBIX"




S3bIK ynpaBieHUs TaHHBIMU

84 SQL
ITpakTrueckas padbora no

85 TeMe "YTpaBieHHe TaHHBIMU
¢ ToMol1IbIo s3b1ka SQL"
Hepensuuonnsie 6a3bl

86 JAaHHBIX. DKCIEPTHBIE
CHCTEMBI

87 NnTepHeT-TpUIOAKEHUS
[TonsiTHe 0 cepBepHON U
KJIMEHTCKOM YacTax caliTa.

88 TexHomOrus «KINEHT —
cepBep», €€ JOCTOUHCTBA U
HEIOCTATKHU

89 Ocunosrl s361ka HTML
ITpakTnueckas padbora 1o

90 teMme "Co3/iaHue TeKCTOBOM
BeO-CTpaHUIIBI"

91 OcHoBHl s361ka HTML

92 OcHoBnl s361ka HTML
[TpakTrueckas paboTa no
teme "Co3nanue BeO-

93 CTpaHUIIbI, BKIFOYAOLIEH

MYJIbTHMEIUUHBIC 00BEKTHI
(pPUCYHKH, 3BYKOBBIC
JIaHHbIE, BUEO)"




94

OCHOBBI KaCKaTHBIX TaOJIHII
cruneit (CSS)

95

ITpakTrueckas padbora no
teme "Odopmiienne
CTPaHULBI C TOMOULIbIO
KacKaIHbIX TaOmui cTuiei”

96

CueHnapuu Ha si3bIKe
JavaScript

97

Crenapuu Ha sI3bIKE
JavaScript

98

®opmbl Ha BeO-CTpaHHULIE

99

[TpakTrueckas paboTa no
teme "O06paboTka JaHHBIX

q)opMH

100

Pazmenienue BeO-caiiToB.
VYcenyra xoctuHra. 3arpyska
(daiinoB Ha calT

101

Kagpupoanue.
Hcnpasnenue nepcrneKkTuBsI.
I'ucrorpamma. Koppekuus
YPOBHEW, KOPPEKLUS LIBETA.
OGecuBeurnBaHME IIBETHBIX
M300paKeHHH

102

BBox nzobpakenmuii ¢
HCIIOJIB30BAHUEM Pa3IMYHBIX
IU(PPOBBIX YCTPONCTB.

0.5




[TpakTrueckas paboTa no
teme "O06pabdoTka HUPPOBBIX

dbotorpaduit"

103

Peryms. Paborta c
obOnactsMu. OUIBTPBHIL.
[TpakTnueckas pabora no
teme "Perymb nudpossix

dotorpaduit”

0.5

104

MHorocnoiiasie
n300paxenus. TekcTOBbIC
cnou. Macka cinost. Kanaisl.
CoxpaHeHue BbIJICJICHHOM
obnactu

105

ITpakTnueckas padbora 1o
TeMe "MHOrOCIIOHHEIE
n300pakeHus"

106

IToaroroBka MILTFOCTpALUil
U1 BEO-CaliTOB.
ITpakTnueckas padbora 1o
TeMe " AHUMUPOBAHHBIE
n300paxxeHus"

0.5

107

Bekropnast rpaduka.
Bekropuzaius pacTpoBbIX
MU300paKeHHH

108

[TpakTuyeckas pabora 1o
teme "BekTopHas rpaduka"




109

[IpuHIMIIBI HOCTPOCHUS U
pEeIaKTUPOBAHUS
TPEXMEPHBIX MOJENEH

110

[TpakTnueckas pabota no
teme "Co3iaHue npocTbIX
TPEXMEPHBIX MOJeIIeH"

111

CeToYHBIE MOJIENH.
Marepuaist

112

[TpakTrdyeckas padboTa 1o
teMe "CeTounsle Moaeau"

113

MonenupoBanue
HCTOYHHKOB OCBEIICHUS.
Kamepst

114

[TpakTrueckas pabota mo
teme "Pennepunr"

115

AJIUTUBHBIE TEXHOJIOTUU
(3D-npunTEpHI)

116

ITonsiTue 0 BUPTyanbHOU
peaNbHOCTH U JOIOJIHEHHOMN
pEaIbHOCTH

117

PesepBHOE Bpems

118

PesepBHOE Bpems

119

PesepBHOE Bpems

120

PesepBHOE Bpems

121

PesepBHOE Bpems

—_— = = = | =




122 | PesepBHOE Bpems 1
123 | PesepBHOE Bpems 1
124 | PesepBHOE Bpems 1
125 PesepBHOE Bpems |
126 | PesepBHOE Bpems 1
127 | PesepBHOE Bpems 1
128 | PesepBHOE Bpems 1
129 | PesepBHOE Bpems |
130 | PesepBHOE Bpems 1
131 Pe3epBHOE Bpems 1
132 | PesepBHOE Bpems 1
133 PesepBHOE Bpems |
134 Pe3epBHOE Bpems 1
135 | PesepBHOE Bpems 1
136 | PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB
136 36.5

I10 ITPOTPAMME




INPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM INPOI'PAMMBI CPEJHEI'O OBIIIETO OEPA3OBAHUS

Kon nposepsiemoro

IIpoBepsiemble TpeOOBaHUS K IPEMETHBIM pe3yJbTaTaM OCBOCHHUsI OCHOBHOI 00pa3oBaTeIbHOM

TpeOOBaHUS NMPOrpamMMbl cpeHero o0mero o0pa3oBaHus
1. 3nams (nonumamy)
[TonnmMaHre OCHOBHBIX MPUHIIUIIOB YCTPONCTBA U (PYHKIIMOHUPOBAHMS COBPEMEHHBIX CTAIlMOHAPHBIX U
L1 MOOWJIBHBIX KOMITBIOTEPOB; TEHACHIIMI Pa3BUTHUsI KOMITBIOTEPHBIX TEXHOJOTHM; BJIaJICHUE HaBbIKAMHU
) paboThl C OMNEPAIMOHHBIMU CHCTEMaMH W OCHOBHBIMH BHJAMH TMPOTPAMMHOTO OOECTEYeHHS ISt
pelIeHrs y9eOHBIX 3a/1a4 TI0 BEIOPAHHOW CIIEIUAIA3aIHH
12 Hanwmuue npencrabiennii 0 0a30BbIX MPHUHIUIAX OpPraHU3alrd U GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
' ceteit
1.3 [ToHrMaHKre OCHOBHBIX MPHUHIIUIIOB AUCKPETU3ALMN PA3IUYHBIX BHI0B HHGOpMAIIUU
[Tonnmanue 6a30BBIX AITOPUTMOB OOPAOOTKH YHCIOBOW M TEKCTOBOW WMH(pOpMAIUU (3alHCh YHCET B
L4 MO3UIIMOHHON CHCTEME CUMCIEHUs, ACIUMOCTh LENbIX YHUCEN; HAXOXKJIEHUE BCEX IMPOCTHIX YHUCEN B
' 3aJJaHHOM JMama30He, 00pa0oTKa MHOTOPA3psAHBIX MEJIBIX YHCEN, aHallu3 CHUMBOJIBHBIX CTPOK H
JPYTHUX), AITOPUTMOB MOUCKA U COPTUPOBKHU
1.5 3Hanue QYHKIIMOHATHHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPEICTB Cpelbl pa3paboTKu
L6 Branenne ocHOBHBIMU CBeJIeHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBaX CO3/IaHUS M pabOTHI C
) HUMU
[lonnMaHre BO3MOXXHOCTEW M OTPaHUMYECHHMM TEXHOJOTMH HCKYCCTBEHHOIO WHTEJUIEKTA B Pa3IMYHBIX
1.7 o0yacTax; HaJu4ue MPEeICTaBIeHUN 00 MCHOIB30BaHUU MH(DOPMALIMOHHBIX TEXHOJOTHH B Pa3IUYHBIX
po¢eCCHOHANIBHBIX chepax
1.8 Brnanenue TeopeTHdyeckMM ammapaTtoM, TO3BOJISIIONIUM OCYIIECTBIISITH MPEACTaBICHUE 3adaHHOTO




HaTYpPaJIbHOTO YHKCJIAa B PA3JIMYHBIX CHUCTEMaxX CYMCIEHHS; BBINOJHATH NPEeoOpa3oBaHUS JIOTUYECKUX
BBIPQKEHHUM, MCIONIb3Ys 3aKOHBI anreOpbl JIOTUKM; OMpPENeNsITh KpaTdallliui MyTh BO B3BEIICHHOM
rpade u KOJIMYeCcTBO MyTel MeX 1y BEpIIMHAMHI OPHUEHTHPOBAHHOTO AI[MKIMYECKOro rpada

Ymemo

2.1

YMeHne MCnoiib30BaTh KOMITBIOTEPHO-MaTeMaTHUYECKUE MOJIENH JJIs aHajdu3a 0ObEKTOB U IMPOLIECCOB:
dbopMynMpoBaTh 1€b MOJAETUPOBAHUS, BBINOJHATH AHAJIW3 PE3YJIbTATOB, IOJYYEHHBIX B XO7E
MOJIETTUPOBAHUS; OLIEHWBATh aJE€KBATHOCTh MOJIEIM MOJAEIUPYEMOMY OOBEKTY WM IPOLECCY;
MIPEJICTABIIATh Pe3yJIbTaThl MOACIMPOBAHNUS B HATJISITHOM BHJIE

2.2

Ymenne kimaccu(UIMpoBaTh OCHOBHBIE 33/1a4M aHAJIHM3a JAHHBIX (TPOTHO3MPOBAaHUE, KIACCUPUKAIIHS,
KJIacTepHU3alus, aHAJIU3 OTKJIOHEHUH), IOHUMATh IIOCIEN0BATEIbHOCTh PELICHUS 3aJad aHajln3a
JaHHBIX: cOOp TIEPBUYHBIX JaHHBIX, OUUCTKA M OIIEHKA KadecTBa JAaHHBIX, BEIOOp U (MJIHM) TIOCTPOCHUE
MOJIENH, TPe00pa30BaHNE JaHHbBIX, BU3YyaJIU3alisl JAHHBIX, UHTEpIpETalus Pe3yJbTaTOB
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YMmenue omnpeaensite UHPOPMALMOHHBIA O00BEM TEKCTOBBIX, TpaMUEeCKHX M 3BYKOBBIX JIAaHHBIX IPHU
3aJJaHHBIX MapaMeTpax IUCKpPETH3alUu. YMEHHUE OIpelessaTh CPEAHIOI CKOPOCTh Mepelay aHHBIX,
OLICHHMBATh W3MEHEHHE BpPEMEHHU Nepeqauyd NMpU U3MEHEHUU HHGPOPMAIMOHHOTO 00BEMA MAHHBIX H
XapaKTePUCTHUK KaHaJa CBSI3U

24

YMeHue cTpouTh KoJ, 00eCeunBaoIMii HAUMEHBIITYIO BO3MOXHYIO CPEJIHIOI JUTMHY COOOILIEHUS MPU
M3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnojab30BaTh IIpu pPCIICHUU 3aldaqd CBOMCTBa HOSHHHOHHOﬁ 3aIlIMCU YHUCCJI, AJITOPUTMBbI
IOCTPOCHHA 3allMCH YHCJIa B HO3HI.IPIOHHOI>1 CUCTECMC CUMCJICHUA C 3aJTaHHBIM OCHOBAHHUECM U ITIOCTPOCHUA
Yuciia 1Mo CTPOKCE, conepmameﬁ 3aliCh ATOTO YHCJA B MO3UIMOHHOM CHCTEME CUMCIICHMS C 3aJaHHBIM
OCHOBAHHECM, YMCHHC BbLITIOJIHATDH apI/I(l)MeTI/ILICCKI/Ie OIICpanyvi B IMTO3UIIMOHHBIX CUCTCMAX CUUCIICHUSA

2.6

YMeHne CTpOuTh JIOTUYECKOE BhIpAaKEHHE B IU3bIOHKTUBHOW M KOHBIOHKTMBHON HOPMAaJIbHBIX (hopMax
M0 3aJJaHHOW Ta0JMIle UCTUHHOCTH; UCCIIE0BAaTh 00JacTh UCTUHHOCTH BBICKa3bIBaHUs, COJEPKAIIEro
IIEPEMEHHBIE; PEIIAaTh HECI0KHBIE JJOTHYECKNE YPABHEHUS

2.7

YMeHue peliaTte AJITrOpUTMUYCCKHUEC 3aJavd, CBA3AHHBIC C AaAHAJIIM30M l"pa(l)OB (33,[[8.‘11/1 MNOCTPOCHUA




ONTUMAIBHOTO MYTH MEXIY BEpIIMHAMU Tpada, OmpeesieHus] KOJIWYeCTBa Pa3iINuHBbIX MyTeH MEXIy
BEpIIMHAMU OPUEHTHPOBAHHOTO allMKINYECKOro rpada)

2.8

YMeHHE HCIONb30BaTh [JEPEBbs IPU AHAIM3E U IOCTPOCHUM KOAOB M JUIS IIPEJICTaBIICHUS
apu(METHYECKNX BBIPOKEHHH, TIPU PEIICHUH 3a]ad MOWCKAa M COPTHPOBKH; YMEHHE CTPOUTH JIEPEBO
UTPHI 110 33JAHHOMY AJITOPUTMY; pa3padaTbiBaTh 1 00OCHOBBIBATh BHIUTPHIIIHYIO CTPATETHUIO UTPhI

2.9

YMeHne aHalu3upoBaTh AJITOPUTMBI C HCIIOJIIB30BAHWEM TaOJMIl TPACCUPOBKHU; OMpeNesTh 0e3
HCIOJIb30BaHUsI KOMITBIOTEpA PE3yJIbTaThl BBIITOJIHEHUS! HECIOXKHBIX MPOrpaMM, BKIIIOUYAIOLIUX IHKIIbI,
BETBJICHUS U MOANPOTrPaMMBI, IPU 3aJJaHHBIX UCXOJIHBIX JAHHBIX

2.10

YMeHue onpeaensiTh CI0KHOCTh U3yYaeMbIX B Kypce 0a30BbIX aIrOpPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB
MaccuBa, COPTHUPOBKAa MAaccuBa, MEepeOOpPHBIE AITOPUTMBI, JBOMYHBIA MOMCK) W NMPUBOAUTH MPHUMEPHI
HECKOJIBKMX aJITOPUTMOB PAa3HOM CII0KHOCTH JUIsl pEIIEHUs OAHOW 3a1auu

2.11

Brnagenue yHuBepcalbHBIM SI3bIKOM IIpOrpaMMupoBanus Beicokoro ypoBHs (Ilackansb, Python, Java, C+
+, C#), npencraBieHUsIMU O 0a30BBIX THMAX JAHHBIX U CTPYKTYpax JAaHHBIX; YMEHHE HCIIOJIb30BaTh
OCHOBHBIEC YIPABISAIONINE KOHCTPYKIIMH; YMEHHUE OCYLIECTBIIATh aHAIM3 MPEUIOKEHHON IpPOrpaMMBI:
OTIpEeENATh Pe3yabTaThl pabOThl MPOrpamMMbl IPU 3aJaHHBIX HCXOJIHBIX IAHHBIX;, OMNpPEINEISThb, MPH
KaKMX MCXOJIHBIX JIaHHBIX BO3MOYKHO TMOJYYEHHE YKa3aHHBIX PE3yJIbTAaTOB; BBISBISATH JaHHBIE, KOTOPHIE
MOTYT MPHUBECTH K omuOke B paboTe mporpamMmbl; (GOpMYyIHUPOBATH MPEIJIOKEHHUS MO YIYUYIICHUIO
IIPOrPaMMHOTO KOJia

2.12

YMeHune peann30BbIBaTh Ha BbIOPAHHOM JJI U3YyUEHHUS S3bIKE MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#) TunoBBIE aNropuT™Mbl OOPaOOTKM YHCEN, YHUCIOBBIX
MOCJIEZI0BATENbHOCTEN M MAcCHBOB: NIPEJCTABIEHUE YKCIA B BHJIE HAOOpa MPOCTHIX COMHOKUTENEH;
HAXO0X/IEHNE MAaKCHUMaJbHOW (MHUHMMaJIbHOW) LU(PBl HATYpaJbHOTO 4YKCIA, 3a[IMCAHHOIO B CUCTEME
CUMCJIICHMSI C OCHOBaHHMEM, He mpeBblmaromuM 10; BbluKciIeHHEe OOOOIIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MaccuBa WJIM YHCIOBOW IOCIIEOBATEILHOCTH (CYMMBbI, TPOM3BEICHHUSI CPEIHETO
apumeTnyeckoro, MHMHHUMAJIBLHOIO U  MAaKCHUMAaJbHOTO  3JEMEHTOB, KOJHMYECTBA DJIEMEHTOB,
YAOBJIETBOPSIOLINX 3aJJaHHOMY YCIJIOBHUIO); COPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE HCIOJb30BaTh B
IIporpaMMax JIaHHbIE Pa3JIMYHBIX THIOB C YYETOM OIpaHMYEHUHN Ha JMaIa3oH UX BO3MOXKHbBIX 3HAUCHUH,




MPUMEHATh NpPU PEHIeHUH 3a7ad CTPYKTYpbl JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OUYEpelHd, JEPEBbs);
MPUMEHATh CTaHJAPTHbIE W COOCTBEHHbIE MOANPOTPaMMBI JUIsi OOpabOTKM YHCIOBBIX JaHHBIX H
CHUMBOJIBHBIX CTPOK; HCIIOJIb30BaTh MpH pa3paboTke mporpamMm OUOIMOTEKH MOANPOTpPaMM; yMEHHE
WCIIOJIB30BATh CPEACTBA OTIAJKU ITPOrpamMM B Cpeie MPOrPaMMHUPOBAHUS

YMeHne HCIoNb30BaTh JJIEKTPOHHbIE TAONMMIBI U aHANIW3a, MPEACTaBICHUS W OOpabOTKH JaHHBIX

2.13 (BKJIrOYAst BBIOOP ONTHMAIBHOIO PELICHMs], TO00p JUHUM TPEH/A, PELIEHUE 3a/1ad IPOrHO3UPOBaHMUs);
YMEHHUE UCII0JIH30BaTh TaOJIMUYHbIE (PESIMOHHBIC) 0a3bl JaHHBIX U CIIPABOYHBIE CUCTEMBI
YMeHne OpraHu3oBHIBaTh JHMYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO C KCIOJIB30BAHHEM PA3IUYHBIX
2.14 CPEICTB LHU(POBBIX TEXHOJOTUH; MOHUMaHUE BO3MOXKHOCTEH IU(POBBIX CEPBHCOB I'OCYIapPCTBEHHBIX

yciyT, U POBBIX 00pa30BaTEILHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbBIX HA EI'D 10 UTHPOPMATHUKE

Kon IIpoBepsieMblIii 3JIEMEHT COACPKAHUS
1 udposas rpaMoTHOCTH
L1 OcHOBHbIE TEHJICHIIUHN Pa3BUTHsI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbHbie BeIUuCiIeHnss. MHoromnpoueccopHsie
' cucteMbl. PactipeienéHHbIe BHIYUCIUTENBHBIE CUCTEMBI M 00pab0TKa OOJNBIINX JaHHBIX
[IpuHIKITBI TOCTPOEHUS U annapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX ceTeil. CeTeBble mpoToKobl. CeTh MIHTEpHET.
1.2 Anpecanuss B cetu Mureprer. [Ipotokonsl creka TCP/IP. Cucrema nomenusix uméH. Paspenenmwe IP-cetu Ha
MOJCETH C IIOMOIIBIO MAaCOK MOJACETEH
| QaitnoBass cuctema. [louck B aiinoBoil cucreme. IlpuHnunel pa3MenieHuss ¥ HMMEHOBaHUS (aiiyioB B
3 noaroBpemeHHoM namsTh. [laGnons! 1uist onvcanus rpynn ¢aition
L4 CkopocTh Tepefauyd MAaHHBIX. 3aBUCUMOCTh BpPEMEHH IMepenayd OT WHGOPMAIMOHHOTO O0BbEMa IaHHBIX U
' XapaKTEPUCTHK KaHAJIa CBSI3U
L5 [udpoBanne manapix. CuMMeTpuuHble U HecUMMeTpuuHbie QP [udpsr npocroit 3amensl. [udp Llezaps.
' [udp Bmwxkenepa. Anroputm mudpoBanus RSA
L6 Koapl, nmo3Bossitoniie 00HapyKUBaTh U UCIPABIATh OIIMOKH, BO3HUKAIOIIME IIPU Mepeade JaHHbIX. PaccrosHue
Xsmmunra. KonupoBanue ¢ nopropenuem o6uros. Koapl XammuHra
2 Teopernueckre 0CHOBBI HH()OPMATHKH
JIBon4yHOe KoJaupoBaHHE. PaBHOMEpHbIE M HepaBHOMEpHBIE KOAbI. JlekoaupoBaHue COOOIIECHUH, 3alMMCaHHBIX C
2.1 MIOMOUIBI0 HEPABHOMEPHBIX KOOB. YcioBue dano. Iloctpoenne oHO3HAUYHO AEKOIUPYEMBIX KOAOB C IOMOIIBIO
JiepeBa
Teopetnueckre MOIXOJbl K OIEHKE KonndecTBa MH(opmanuu. ENWHUIBI WU3MepeHus KoindecTBa MH(OpMAIIHH.
2.2 AndaBUTHBIN MOAXO K OIIEHKE KOoIM4yecTBa WH(pOopMannu. 3aKoH aaauTUBHOCTH uHpopmanuu. Dopmyna XapTiu.

Nudopmanus u BepositHocTs. Dopmyita llleHHOHA




23

Cucrempl cumcnenus. Pa3BépHyTas 3amuch LENbIX M JIPOOHBIX YHCEN B TO3UIIMOHHOW CHUCTEME CUHCIICHUS.
CpolicTBa MO3UIIMOHHON 3allMCH YHMCIA: KOJIMYECTBO LU(P B 3alMCH, MPU3HAK JIEIMMOCTH YHCIIa HA OCHOBAaHHE
CUCTEMBI CUHCIEHUSA. ANTOPUTM NEPEeBOJa LEJIOro 4Yucia u3 P-MYHOM CHUCTEMBI CUMCIEHUS B JECATUYHYIO.
AJNTOpUTM IepeBojia KOHEUHOH P-uuHOI ApoOu B AeCATHUHYI0. AJITOPUTM MEPEBO/IA LIEJIOr0 YUCHIA U3 AECATUIHON
cucteMbl cuucienus B P-uunyro. IlepeBos koHeuHOM necsaTuuHOM pobu B P-munyto. /[BonmuHas, BocbMepHyuHas U
LIeCTHaAaTepUYHAasl CHCTEMbl CUUCIICHUS, CBA3b MEXIYy HUMHU. ApUPMETHYECKHE OMNepaluud B MO3UIMOHHBIX
CHUCTEMaX CUMCIICHUS

2.4

TpOI/I‘IHaﬂ YPaBHOBCIHICHHAA CUCTCMA CHHUCIICHHA. I[BOI/I‘IHO-I[GCHTI/I‘IHEIH CHUCTEMA CUUCICHUA

2.5

KomupoBanue texcroB. Koguposka ASCII. Onnobaiitapie kogupoku. Cranmapt UNICODE. Komuposka UTF-8.
Omnpenenenne nHPOPMAITMOHHOTO 00BEMA TEKCTOBBIX COOOIICHHIA

2.6

KomupoBanue wu3oOpaxenuit. Ornenka wuHDOpMammoHHOrO 00BEMa TpadUUECKUX MaHHBIX TPH 3aJaHHBIX
paspeleHuy 1 TiTyonHe KoaupoBaHus 1BeTa. [{BeToBbie Monemn. Kogupoanue 3Byka. OrieHka nHOOPMAIIMOHHOTO
00BEMa 3BYKOBBIX JIAHHBIX TIPH 33JIAHHBIX YaCTOTE TUCKPETU3AINH U PA3PSTHOCTH KOIMPOBAHUS

2.7

Anrebpa noruku. [TonsTHe BbhICKa3bIBaHUsA. BbhickasbiBaTelnbHbIe (GopMbl (Mpeaukarhl). KBaHTOPHI CyIIECTBOBAHHUS
U BCEOOIIHOCTH.

Jlorumdeckue onepanuu. TaOyuibl UCTHHHOCTH. Jlormueckue BoIpakeHus. Jlorumdeckue ToxaectBa. Jlormdeckue
orepaliy | OTepaliuy HaJl MHOYKECTBAMHU.

3aKOHBI alreOpbl JIOTMKH. DKBUBAJICHTHBIC MPEOOpPA30BaHUs JIOTHYECKUX BBhIpaKCHUH. JIornyeckure ypaBHEHUS U
CHUCTEMBI YpaBHCHUI.

Jlornueckue GpyHKIMU. 3aBUCUMOCTh KOJUYECTBA BO3MOXKHBIX JIOTHYECKMX (DYHKITUI OT KOJIMYECTBA apIyMEHTOB.
Kanonudeckrie poOpMbI JIOTHUECKUX BBIPAKCHUN

2.8

COBepHIGHHBIC JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIBHBIC (bOpMBI, AJITOPUTMBI UX MMOCTPOCHHUA I10 T&6J’II/III€
HUCTHUHHOCTH

2.9

Jlormueckue >MeMeHTH B cocTaBe komibtotepa. Tpurrep. Cymmarop. MHoropaspsausiii cymmarop. [loctpoenue
CXEM Ha JIOTUYECKUX DJIEMEHTaX IO 33aJJaHHOMY JIOTHUYECKOMY BBIPQXKEHUIO. 3aMUCh JIOTHUYECKOTO BBIPAKEHUS IO
JIOTHYECKOHN cXeme

2.10

Monenn u mogenupoBanue. llenu MopenupoBaHus. AJIEKBAaTHOCTb MOJETH MOJAEITUPYEMOMY OOBEKTY WU




npoueccy. @opmanuzanus NpUKIaJIHbIX 33a4.
[IpencraBieHue pe3ysibTaTOB MOJCIUPOBAHMS B BHJE, YJOOHOM JUIsl BOCHpPHSTHS ueloBeKoM. [ 'paduueckoe
MIPEACTABJICHUE TAHHBIX (CXEMBI, TaOIHUIIBI, TPAPUKHN).

2.11

[IpencraBnenue LenbIX 4uced B HaMsITH KoMIbioTepa. OrpaHMYEHHOCTh JUarna3oHa YHUCENl IPU OrpaHUYEeHUU
KoJm4uecTBa paspsiioB. IlepemonHenue paspsaHON ceTkd. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOWYHBIN TONTOJHUTEIBHBIN KOJI OTPULATEIbHBIX YUCE.
[ToOuToBBIE NorMueckue omneparuu. Jlormueckuii, apudmernueckuit m mmkaudeckuit casur. lludposanue c
MOMOIIIbIO TOOUTOBOM omnepanuu «uckitouvaroriee MJIN»

2.12

Hpe,I[CTaBJ'IeHI/Ie BCIICCTBCHHBLIX YHUCC]I B IaMATU KOMIIBIOTEPA. 3Haan_Iaﬂ 4aCTb M IOPAOOK YHCIIA. HI/IaHaSOH
3HAYCHHI BCIICCTBCHHBIX YHCCII. HpO6J’IeMI)I XpaHE€HHA BCHICCTBCHHBIX YHCEJ, CBA3AHHBIC C OIpaHUYCHUEM
KOJIM4YCCTBA pa3psAa0B. Bremonnenue onepaunﬁ C BCIICCTBCHHBIMU 4YHCJIaMH, HAKOIIJICHUC OIIOOK npu
BBIYHCIICHUAX

2.13

I'padsr. OcHoBHBIE IOHATHS. Buasl rpados. Onucanne rpagoB ¢ MOMOIIBI0 MAaTPUI] CMEKHOCTH, BECOBBIX MaTpHII,
CIIMCKOB CMEXHOCTH. PellieHne alropuTMHUYECKHX 3aJlad, CBS3aHHBIX C aHamu3oM TpadoB (ITOCTpOCHHE
ONITUMAJIFHOTO TYTH MEXIy BepIIMHAMH rpada, ompeeieHne KOJUIECTBa Pa3IMYHbIX MyTeH MEXIy BepIIMHAMH
OPUEHTHUPOBAHHOTO AIMKINYECKOT0 rpada)

2.14

Hepesbst. bunapuoe nepeso. JlepeBbs mnoucka. Crocodsl ob6xona nepeBa. IlpencraBienue apupmMeTHUecKHX
BbIpaXeHU B Buae JepeBa. lcmonb3oBanue rpadoB M JAEPEeBbEB IPU OMHUCAHUU OOBEKTOB U IPOIIECCOB
OKpY’KaroIlero Mupa

2.15

JlcKpeTHble Urpbl JBYX UIPOKOB ¢ MojHOW nHpopmanuei. [Toctpoenue nepesa nepebopa BapuaHTOB, ONHCAHUE
CTpaTeruy Urpbl B TaONMYHON (popme. BoIUrphlliHbIe U IPOUTPHILIHBIE NO3UIMH. BBIUTpBINIHBIE CTpaTEruu

2.16

CpeI[CTBa HCKYCCTBCHHOI'O HHTCJIJICKTA. I/IIIGHTI/I(bI/IKaI_II/If{ Hn IIOHUCK I/1306pa)KCHI/II71, pacCiio3HaBaHHUC JIMII.
Hcnonp3oBaHue MeTOOOB HCKYCCTBCHHOT'O MHTCJIJICKTA B o6yqa10umx cucteMmax. Hcnonp3oBaHue METOH0B
HCKYCCTBCHHOI'O MHTCJIJICKTA B pO6OTOTeXHI/IKC. I/IHTepHeT Bemeﬁ. HeﬁpOHHLIC CCTHU

ANTOpPUTMBI U IPOTPAMMHUPOBAHHE

3.1

dopmanuzanys NOHATHS alropuTMa. MamuHa TelOpHHTra Kak YHUBEPCaIbHAsl MOJENb BEIYUCICHUN




3.2

OneHka cI0KHOCTH BbIUMCIIeHUH. Bpems paboThl 1 00bEM UCHOIB3yeMON MaMATH, UX 3aBHCHUMOCTb OT pa3Mepa
HUCXOAHBIX JaHHbIX. OIEHKa aCUMITOTHUYECKOW CIIOKHOCTH aJrOPUTMOB. AJTOPUTMBI TOJHMHOMHUAIBLHON
cnoxuoct. IlepebGopHbie anroputmbl. [Ipumepsl pa3nuUYHBIX aITOPUTMOB pEIICHUS OJHOW 3aJaud, KOTOphIE
HAMEIOT PA3IMYHYIO0 CJI0KHOCTh
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OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB PaOOTHl MPOCTEHIINX aJrOPUTMOB YIPABICHUS HCHOJHUTEISAMU U
BBIYUCITUTEIBHBIX alropuTMOB. OTpeienieHue HCXOAHBIX JaHHBIX, PH KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblii
pe3yJIbTar

3.4

Anroput™Mbl 00paOOTKM HATYpaIIbHBIX YHCEIN, 3alHCAHHBIX B TO3UIIMOHHBIX CHCTEMAax CUWCIICHUS: pa3OHeHue
3allMCH YHCJa Ha OTHeNbHBbIe MU(MPHI, HAXOXKICHHE CYMMBl M TPOHM3BEIEHUS ITUQPP, HAXOXKICHHE MAKCUMAaIbHON
(MUHUMATTBEHOM) HQPHI.

[IpencraBnenne yucia B BHIE HAO0Opa MPOCTBIX COMHOXHTEJICH. AJTOPUTM OBICTPOTO BO3BEICHHS B CTCIICHB.
[Torck MPOCTHIX YHCEN B 33JAHHOM JTHAITa30HE C TOMOIIBIO AITOPHTMA «PemeTo DpaTocheHar

3.5

MHOI‘OpHBpH)IHBIC OeJabIC Yuciia, 3aga4u JUTUHHOM apI/I(l)MeTI/IKI/I

3.6

SAzpik nporpammupoBanus (ITackane, Python, Java, C++, C#). Tunsl qaHHBIX: 11€JOYMCICHHBIC, BEIIECTBCHHBIC,
CUMBOJIbHBIE, Jornueckue. Bersnenus. Crnoxublie yciaoBus. L{ukisl ¢ yenoBuem. L{ukiibl o nepeMeHHOM.
OO6paboTka maHHBIX, XpaHAMMXCcsa B ¢ainax. TekcToBeie U nBoMYHBIC (haiinbl. DaitioBeie IepeMeHHbIe ((aitioBbie
ykazatenn). Urenue u3 ¢aina. 3anuce B (aii.

Pa3z0uenue 3agaun Ha noazagauu. [lognporpammel (poueaypsl U GyHKIIH).

Wcnonb30BaHue cTaHIapTHON OMOIMOTEKH S3bIKa IPOrPaMMUPOBAHUS

3.7

PeKprI/IH. PeKprI/IBHBIe npoucaypsl U (I)yHKLII/II/I. Hcnonw3oBaHue cTeka ajis opraHu3anu pCKypCUBHBIX BBI3OBOB

3.8

Yucnenusle MeToAbl. TouHOE M MPHOIMKEHHOE pelleHus 3a7aud. YHCIeHHOEe pelleHre YpaBHEHHM C MOMOIIBIO
nonbopa mapamerpa. UncieHHble METO/BI PELICHUs] ypaBHEHUI: MeTo] repedopa, METO] MOJOBUHHOTO JICIECHHUS.
[IpubnmkE€HHOE BBIUMCICHHE AJIUH KPUBBIX. BbruncneHue ruiomaneit Guryp ¢ momoIpl0 YHUCICHHBIX METO/0B
(MeTon MpSAMOYTOJNBLHUKOB, MeTon Tpamenui). [lonck makcumyma (MUHMMyMa) (YHKIUM OJIHOM MepeMeHHON
METOJIOM TOJOBUHHOTO JETICHUS

3.9

OO6paboTka CUMBOJIbHBIX JaHHBIX. BCTpoeHHbIE PYHKIMHU SI3bIKA MPOTrPAaMMUPOBAHUS AJ1s1 00paOOTKU CUMBOJIBHBIX
CTpOK. AJTOpuTMBI 00pabOTKM CHUMBOJIBHBIX CTPOK: MOACYET KOJUYECTBA IMOSBICHUI CHMBOJIA B CTPOKE,




pa3bueHre CTPOKH Ha CJIOBa MO MPOOENbHBIM CHMBOJIAM, MOUCK MOJCTPOKM BHYTPU JaHHOM CTPOKH, 3aMeHa
HalJEHHON MOJCTPOKU Ha JPYrylo CTpoky. ['eHepaiusi Bcex CIIOB B HEKOTOPOM ajihaBHUTE, yJIOBJIETBOPSIOIIMX
3aJlaHHBIM orpaHuueHusiM. [IpeobpazoBanue unciaa B CHMBOJIBHYIO CTPOKY U OOPAaTHO

3.10

MaccuBbl U TOCTIEIOBATEILHOCTH YHCeN. BbrumcieHne 0OOOMEHHBIX XapaKTEPHCTUK SJIEMEHTOB MacCHBa WU
YHCIOBOM IMOCTENOBATEIbHOCTH (CYMMBI, TPOU3BEACHUS, CPEIHEr0 apu(METHUEeCKOro, MHHHUMAJIBHOTO U
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJINYECTBA JIEMEHTOB, yIOBJIETBOPSIOIIMX 3aaHHOMY YCJIOBHIO). JIMHENHHBIN MOUCK
3aJJaHHOTO 3HA4YE€HHsS B MaccUBE. AJTOPUTMBI padOThl C 3JIEMEHTAMM MaccHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTHpOBKa OAHOMEPHOro Maccuba. [IpocTblie METOBI COPTUPOBKU (METOJ My3bIpbKa, METOJ BbIOODpA,
copTUpOBKa BcTaBkamu). CopTUpOBKa cliMsiHuEM. beicTpas copTupoBka maccuBa (anroputM QuickSort). JIBonaHbIi
MIOMCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIByMepHBIE MacCUBBI (MaTpuIlbl). AJTOPUTMBI OOpaOOTKH JABYMEPHBIX MAaCCHBOB: 3allOJHEHUE JBYMEPHOTO
YHCIIOBOTO MAacCHBa IO 33JaHHBIM IPaBHJIaM, TIOMCK JJIEMEHTa B JIBYMEPHOM MAacCHBE, BHIYHCICHHE MaKCUMyMa
(MMHUMYMa) ¥ CYMMBI 2JIEMEHTOB JIBYMEPHOTO MacCHBa, IIEPECTAHOBKA CTPOK U CTOJIOIIOB IBYMEPHOT'O MacCHBa

3.12

CrnoBapu (accolMaTuBHBIE MACCUBBI, 0TOOpaskeHus ). XomI-Tabnuiel. [locTtpoenue andaBUTHO-9aCTOTHOTO CIOBapPS
IS 3aJAaHHOTO TEKCTa

3.13

Crexu. AHanW3 TNPaBWIBHOCTH CKOOOYHOTO BBIPAKCHHSA. BpIunciieHue apupMETHYECKOTO BBIPAKCHUS,
3aMMCcaHHOrO B MOCTGUKCHOU (hopme.
Ouepemu. Mcnonp3oBaHue odepen sl BpeMEHHOTO XPaHEHHsI TAaHHBIX

3.14

Anroputmbl  Ha Tpadax. I[locTpoeHne MHMHMMAQJIBHOTO OCTOBHOTO J€peBa  B3BEIICHHOTO  CBS3HOTO
HEOpHEHTHpOBaHHOTO rpada. KomudecTBO pa3nmuuHbIX TMyTeH MEXIy BepIIMHAMH OPHEHTHPOBAHHOTO
anuKIndeckoro rpada. Anroputm JIeWKcTpbl

3.15

JepeBbs. Peanuzanus aepeBa ¢ MOMOIIbIO CCBUIOYHBIX CTPYKTYp. [IBonunbie (OunapHbie) nepeBbs. [loctpoenue
JepeBa A 33JJaHHOTO apu(MeTHUYeCcKoro BhIpakeHHs. PekypcuBHBIE anropuT™MBI 00X0/a AepeBa. Mcmnonb3oBanue
CTeKa M odepean i 00Xoaa nepeBa

3.16

JluHamMpyeckoe NMporpaMMHpOBAaHUE KaK METOJ PEHICHMs 3a/1ad ¢ COXPAHEHHEM IIPOMEKYTOUHBIX pPE3YyJIbTATOB.
3amauM, pellaeMbple C MOMOIIBIO JWHAMUYECKOIO MPOrpPaMMHUPOBAHUA: BBIYHMCIECHHE PEKYPCUBHBIX (DYHKIIHUH,
MOACYET KOJMYECTBA BAPUAHTOB, 3aJa4M ONTHUMH3AIUN




3.17

[Tonstne 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpamMmupoBaHuu. OOBEKTHI W Kiacchl. CBOWCTBA W METOJBI
00BbekTOB. OOBEKTHO-OpPUEHTUPOBAHHBINM aHanu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO
noaxoja. MHkancymsmus, Hacjae 0BaHue, MoJIuMOpPU3M

NudopmannoHHble TEXHOJIOTUN

4.1

Ananu3 ganHbIX. OCHOBHBIE 33/1a4M aHAJIM3a TaHHBIX: IPOrHO3UPOBaHKE, Kilaccu(UKalLUs, KIacTepU3alus, aHaaIu3
otksioHeHHH. [locieoBaTeTbHOCTD pellIeHus 3a/1a4 aHaau3a JaHHbIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA U OIL[CHKA
KadecTBa JaHHBIX, BBHIOOp M (MJIM) TOCTPOEHWE MOJENH, NpeoOpa3oBaHWE MAaHHBIX, BU3yaJdW3alus IaHHBIX,
UHTepIpeTanus pe3yibTatoB. [Iporpammubie cpeactBa u MHTepHET-cepBUCH isl 00pabOTKH M MpEeICTaBIICHUS
naHHbIX. bonbimue nannpie. MammHHOE 00yueHne

4.2

AHanmu3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaONML. BbluncieHue cymMMbl, CpeaHero apupMeTHYecKoro,
HauOoJbIIero (HAMMEHBIIEr0) 3HAYCHUs [uana3oHa. BerumcieHune Kod(p@UIMEHTa KOPPETSIHU JBYX pPSI0B
naHHbIX. [TocTpoenne cTon0yaThiX, TMHEHYAThIX U KPYyTroBBIX quarpamum. [loctpoenue rpadukoB ¢pynkuuii. [Tonbop
JUHUU TPEHJQ, pELIeHuEe 3a7ad MPOTHO3MpOBaHMs. PemeHue 3amad ONTUMHU3ALMHU C MOMOILBIO 3JIEKTPOHHBIX

Ta0IUIL

4.3

I[I/ICerTI/ISaLII/ISI npu MaTeMaTU4CCKOM MOACIIMPOBAHUUN HEMPCEPBIBHBIX IPOLCCCOB. MOI[CJ'II/IpOBaHI/IC JBHXXCHUA.
MOI[CJ'II/IpOBaHI/Ie OMOJIOrHYECKUX CcHCTEM. MaTeMaTUYEeCKHE MOJIeIM B DHKOHOMHMKE. BpIUHMCIUTEIbHBIE
OKCIICPUMCHTBI C MOJCIISIMU. O6pa60TI<a PE3YJIbTATOB 3KCIICPUMCHTA. MeTtoJ HaMMEHBIIIUX KBaApaToB. OI_[eHKa
YHUCJIOBBIX MAapaMETPOB MOIACINPYCMBIX 00BEKTOB U IponecCcoB. BoccranoBnenue 3aBUCUMOCTEH 110 pe3yjibTaTaM
OKCIICPUMCHTA

4.4

BepositHocTHble Mozenu. Metoael MonTe-Kapno. MmurannonHoe wmozenupoBanue. CHCTEMBI MaccOBOIO
o0CITyKUBaHUS

4.5

TaGnuunele (pensuuoHHbIe) 06a3bl JaHHBIX. TabauIa — npeacTaBIeHUE CBeIeHH 00 OAHOTUITHBIX oObekTax. [loe,
3anuch. Kitou Tabmuipl. Pabota ¢ roroBoit 6a3oi maHHbIX. 3amonHeHue Oasbl naHHbIX. [loMck, copTHpoBKa H
¢GuIbTpanus 1aHHBIX. 3aIIPOCHl HA BEIOOPKY JaHHBIX. 3aMIpOCHI € MapaMeTpaMu. Brraucisiemble 1osis B 3apocax.
MHoroTabiauyHble 0a3bl JaHHBIX. TUMBI CBsI3eil Mex 1y Tabnuuamu. Buemnuil kimou. LenocTHOCTh 6a3bl TaHHBIX.
3anpocsl K MHOrOTaOIMYHBIM 0a3aM JaHHBIX




4.6

TekcroBwiii mpomeccop. CpencTBa TOWCKAa M aBTO3aMEHBI B TEKCTOBOM Tporeccope. CTpyKTypupOBaHHEIE
TEKCTOBBIC JOKyMeHTBHl. CHOCkm, ornaBiieHue. [IpaBwia IUTHPOBAHUS WCTOYHUKOB U OPOPMIICHHS
OoubMorpadmIecKuX CChIIIOK




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* Undopmatuka (B 2 yactsix); 10 knace. yriyoneHHoe oOyuenue [lomnsikos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTBIO
«BHOM. JIaGopatopus 3HaHMID»; AKIMOHEpHOE 001ecTBO «M31arenbeTBo
«IIpocBemenue»

* Undopmaruka (B 2 yactsix); 11 knace. yriyonenHoe o0yuenue [lonsikos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTBIO
«BHOM. JlaGopatopus 3HaHHID»; AKIMOHEpHOE 001ecTBO «M31arenbeTBo

«IIpocBemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

HNudopmatuka (B 2 yactax); 10 knacc. yriayo6inenHoe ooydenue [lomsiko
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. JlaGopatopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbcTBO
«IIpocBemieHne»

* ndopmaruka (B 2 gactsx); 11 knace. yriuyoneHHoe oOydenue [lonskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. JlaGopatopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbcTBO
«IIpocBemieHne»

Nudopmaruka, 10 xknacc/ bocopa JI.JI., bocosa A.1O., O6miecTBo ¢

orpaHn4eHHoON 0TBeTCTBeHHOCThI0 « BMMTHOM. JlaGopatopus 3HaHU»;

AxnmonepHoe o6miectBo «M3narensctBo «IIpocBemienuey

* ndopmaruka, 11 kimacc/ bocosa JI.JI., Bocora A.1O., Ob6mecTBo ¢

orpaHn4eHHoON 0TBeTCTBeHHOCTHI0 « BMMHOM. JlaGopatopus 3HaHU»;

AxrmonepHoe obmiectBo «M3aarenscTBo «IIpocBemnienne»



1. http://www.metodist.ru Jlaboparopus undpopmaruku MUOO

2. http://www.it-n.ru CeTb TBOPUYECKHX yunuTeNed HHHOPMATUKU

3. http://www.metod-kopilka.ru Meroanueckas KOuIKa yIuTes
UHPOPMATHKU

4. http://fcior.edu.ru http://eor.edu.ru denepanbublii IEHTP HHGOPMALTMOHHBIX
oOpazoBarenbHBIX pecypcoB (OMC)

5. http://pedsovet.su [legarormueckoe cooOIIECTBO

6. http://school-collection.edu.ru Equnas xomiaexus mupoBbIx

00pa3oBaTeNbHBIX PECYPCOB

IHUPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HUHTEPHET

1. «EquHOE OKHO J0cTymna K 00pa3oBaTeIbHBIM pecypcam»-
http://windows.edu/ru

2. «EnnHas xonnekus udpoBbIX 00pa30BaTEIBHBIX PECYPCOBY -
http://schoolcollektion.edu/ru 3. «®eaepanbHblil HIEHTP HHOOPMAITMOHHBIX
oOpasoBaTeIbHBIX pecypcoB» - http://eor.edu.ru

4. «Poccuiickas a5eKTpoHHas 1mkojan- https://resh.edu.ru/

5. O6pazoarenbHas onnaiH-maTGopma « VIDEOUROKI.NET
https://videouroki.net/

6. Caiit K.1O. [Tonskosa - https://kpolyakov.spb.ru/

7. Caiit uznarenbctBa « BMHOM» https://Ibz.ru/metodist/authors/informatika/
8. OGpazoBaTeNbHBIN MOPTAJ JAJISI MOJATOTOBKU K IK3aMEHaM -
https://infoge.sdamgia.ru/

9. Cailt penepanbHOro MHCTUTYTA Negaroruueckux uzmepenuit ®UIN -
http://fipi.ru/

10. ®enepanbHblil nepedeHb yueOHUKOB- https://fpu.edu.ru/



11. Madopmarmonno-obpazoBaTenbhblil moptan «Kiskc(@.net»-
http://www.klyaksa.net

12. OGpa3zoBaTenbHO-UHDOPMALIMOHHBIN pecypc «MeToanueckas KOMuiIKa
yuutess» - http://metod-kopilka.ru

13. MobunbsHOe 35ekTpoHHOe 00pazoBanue MO - https://niz.mob-edu.ru/
14. Caiit roToBBIX MaTepuaioB K ypokaM "Komnuika ypokoB - CalT s
yuuteneit"- https://kopilkaurokov.ru/

15. Caiit u3narensctBa «IIpocBemenne»- https://media.prosv.ru/

16. Onnaita-mkona «Dokcdopa» - https://foxford.ru/
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