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[Tporpamma BCTYMUTEIBHOTO  WCTOBITAHUA  MPOGECcCHOHATHHOU
HampaBieHHocT «MartemaTtuka u HHpOpMaTHKa» pa3padoTaHa Ha OCHOBE
denepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJIapTa OCHOBHOTO
oOmiero obpaszoBanus, yreepxaeHHoro Ilpukazom Munmnpocsemienuss PO No287
ot 31.05.2021 r., ®enepanbHOro rocyJapCTBEHHOT0 00pa30BaTEILHOTO CTaH1apTa
cpeaHero oduiero oopazoBanus, yreepxkaeHHoro [Ipukazom MunoOpuayku PO No
413 ot 17.05.2012 1., B coorBerctBuHM C I[Ipukazom MunoOpHayku PO ot
29.12.2014 r.,, Ne 1645 «O BHeceHMHM U3MEHEHMUA B (¢eaepaibHbIN
roCyIapCTBEHHBIA 00pa30BaTENbHBIN CTaHIAPT CPEAHEro 00IIero oOpa3oBaHUS,
YTBEPXKJIEHHBIA TpHKa3zoM MwuHucCTepcTBa oOpazoBaHus M Hayku Poccuiickoi
Oeneparun ot 17 Mmas 2012 r. Ne 413», B coorBerctBuu ¢ Ilpukazom
Munobpuayku P® ot 26.06.2017 1, Ne 613 «O BHeceHMM W3MCHCHHHA B
dbenepanbHbIil TOCYIapCTBEHHBIN 00pa30BaTENIbHBIM CTAHIAPT CPEIHEro OOIIEero
oOpa3oBaHus, YTBEPKJICHHBIA MpUKa3oM MuHUCTEpCTBA OOpa3oBaHUs U HAYKHU
Poccutickont ®enepannn ot 17 mas 2012 r. Ne 413», B coorBeTcTBuu ¢ [Ipukazom
Munnpocgemenusi PO ot 12 aBrycra 2022 roga Ne 732 «O BHeCEHUH U3MEHEHUN
B (esiepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTAHIAPT CPEAHETO OOIIETO
oOpa3oBaHus, YTBEPXKICHHbIN TpHuKa3oM MuHHCTepcTBa 00pa30BaHMsI W HAYKH
Poccuiickoii @eneparun ot 17 mas 2012 1. No 413y.

BerynurensHoe HcTbITaHUE TIPOBOJUTCS MO MaTeMaTHKe W MHGOpPMATHKE,
U3y4aeMbIM B CHCTEME OOLIET0 U CPeHEro NPo(hecCHOHATBHOTO 00pa30BaHuUs.

[Ipu mpoBeAeHUM BCTYNMUTEIBLHOTO HCHBITAHUSA B (OpPME KOMIIBIOTEPHOIO
TECTUPOBAHUS K KAXKIOMY 3aJaHUIO MPEAJIOKEHbl YEThIpEe BapuaHTa OTBETA, U3
KOTOpPBIX BEpHBIM OJAWH. KOJMYECTBO TECTOBBIX 3aJaHMKA B OJIHOM BapHUaHTE
JIOJDKHO COCTaBJIATh He MeHee 25. O0uasi npoaoKUTENbHOCTh BCTYIHUTEILHOTO
WCTBITAaHUS 3aBUCUT OT KOJIMYECTBA TE€CTOBBIX 3aJaHUM U COCTaBJISIET 3-5 MUHYT
Ha OJHO 3aJaHHUE.

Pe3ynbTaThl BCTYNUTENBHOTO UCHBITaHHUS OlleHUBarOTCs 1o 100-0amibHoi
HIKase.

[Iporpamma BCTYNUTENBbHBIX UCIIBITAHUNA COAEPKUT PA3AEIbL:

Nudopmaruka, wuHpopMauusi, HHPOPMALUOHHBIE MNPOLECCHI U
HHPOPMALIMOHHAA IeATEIbHOCTh YeJI0BeKa.

NudopmaTtuka kak Hayka MU BHJ TMPAKTUUYECKON IeATeIbHOCTH. Pob
undpopmatuku. HWuapopmanms u ee cBoictBa. l3mepenue KommyecTBa
uHpopmanuu. Enununel  usmepenus  uHpopmauuu. Dopmyna  Xapriu.
BeposiTHOCTHBI ~ mOAXOA K M3MEPEHHI0  KOJWYecTBa  MH(Opmanuu.
[lenecoobpa3HocTh, moae3HocTh nHpopmanuu. Ilepenava u npuem uHdopmanuu.
CooOmienue, curhan, naHHble. CUCTEMBI MepeAadyd W MpueMa uHpopmanuu.
Koauposanue nnpopmanmu. KonupoBanue TekcToBOM, rpaduueckoil U 3ByKOBOM
uH(popManuu.



Nudopmarnmonnenii  mporecc. 3amaum  cbopa, oOMEHa, XpaHEHUS W
00paboTKH uHpopMaIuu. Bocnpusitue nHpopmaru YEJIOBEKOM.
Nudopmarmonnsie  texnonoruu. HMudbopmarmonnsle  pecypcbl  0OIIecTBa.
OcCHOBHBIE  MPEINOCHUIKM  Mepexona K  HH(OPMAIMOHHOMY  OOILECTBY.
Nudopmarnmonnas kynpTypa. [IpaBoBoii aclieKT MO OTHOIICHHIO K MH(QOpPMAIUU.
KomneroTepHas sTuka.

IIpeacraBiaenne nuHGpopManuu B KOMIBIOTEpe.

[IpencraBienne wuHpopmanuu B KommbioTepe. CHCTEMBI CUUCICHUS.
[To3uMOHHBIE ¥ HEMO3UIIMOHHBIE CUCTEMBI cuucicHus. [lepeBos uenbix yucen u
JIpoOeil U3 NECATUYHON CHUCTEMbI CUHUCICHHUS B P-UYHYIO CHUCTEMY CUMCICHUS U
obOpatHo. [lpaBuna BEITIONHEHHUS apU(DMETHUCCKUX OMNEparuii B Pa3IUIHBIX
MO3UIMOHHBIX CHUCTEMax cuucieHus. llepeBoxm wuyumcen Mexay JBOWYHOM,
BOCBMEPUYHOM W WIECTHAAUATCPUYHON CHCTEMAMU CUHUCICHHS. J[BomuHasd
apudmetuka. [Ipsmoit u qonomuuTenbHbIe KOAbI. [IpeacTaBieHune 1enbIX YUcen B
KoMIibtoTepe. Popma 3anucu uncia ¢ GUKCUPOBAHHOM U C IJIaBAIOIICH TOYKOM.

OCHOBBI JIOTHKH.

OcHoBbl  norukH. (OCHOBHBIE JIOTHUECKHE OJEMEHTHI  (OTpHUIIaHUE,
JTU3BIOHKIMS, KOHBIOHKIMS, WMIUIMKAIUS, OKBUBAJICHIUS), WX  TaOIUIIBI
WMCTUHHOCTH. 3aKOHBI JOTruKkH. BoccTaHoBieHre moruyeckux (PyHKIHM 1o Tadauie
WUCTUHHOCTH, YNPOUIEHUE JIOTMYECKUX BBIPAXKECHU, PEIICHHE JIOTUYECKUX 3aaad
Ha OIpe/eleHNe HICTHHHOCTA Ha0opa BHICKA3bIBAHUM.

Auaropurmbl. CBOMCTBA AJITOPUTMOB.

Qopmanuzanus MOHATHA anroputMa. Mammna TeropuHra — npumep
a0CTpaKTHOW YHHBEPCAJIbHON BhIUMCIHUTENIbHOU Mojenu. Te3uc Uépua-Trropunra.
Hpyrue yHUBepcalbHbIC BBIYMCIHUTENbHBIE MO (mpumep: MaimuHa Ilocta).
VYHuBepcanbHbIi anroput™. Beranciumeie 1 HeBbruucauMble GyHkiuu. [Ipobiema
OCTaHOBKHU M €€ HEepa3peimnMOCTh. AOCTpaKTHbIC YHUBEPCAIbHBIC TTOPOKIAIOIIHE
Mozaenu (mpumep: TpaMMaTuku). ['paduyeckoe MPEACTaBICHUE AalrOPUTMA.
BbiuncnuMocTb.  DKBUBAJIEHTHOCTh alroputMuueckux mojeneid. I[loctpoenue
aJITOPUTMOB U MPAKTUYECKHUE BHIUUCIICHHUSI.

ba3oBble MOHATHS S3bIKAa MPOrPAMMHPOBAHUS: KOHCTAHTHI U NIEPEMEHHBIE,
TUTIBI  JJAHHBIX W apudMeTHYecKHe OIepali, BBOJ-BBIBOJ, OIEpPaTOP
MPUCBAaWBaHMs. YTIPABISIOMIUE OMEPATOpPhl U WX BUABI (YCIOBHBIN Omeparop,
oreparop BbIOOpa, LUKI C MapamMeTpoM, ULUKI C MPEeayCclIOBHEM, LUK C
nocTyciaoBueM). Broxennble mukibl. [IpeacraBienne ynpasisitonx onepaTopon
B Buje Osok-cxeMm. Ilpomeaypbl U GyHKIMU: ONKHCAaHUE U HUCIOJIb30BaHUE.
[Tapametrpbl, Buapl ux nepegayud. MaccuBbl, UX cBoWcTBAa. OJIHOMEPHBIE H
JIByMEpHbIE MaccuBbl. ba3oBble alropuTMbl 0OpaOOTKM MAacCCHUBOB: CO3/IaHUE
MaccHuBa, IOWUCK 3JIEMEHTOB MAacCHMBa IO 3aJaHHbIM IpPU3HAKaM, HAKOIUJICHUE
CyMMBbI,  TpPOU3BEACHUS,  TMOJCYET  KOJMYECTBA  DBJIEMEHTOB  MAacCHBa,
YIOBJIETBOPSIIONINX 3aJaHHBIM yCIIOBUSM, COPTHUpOBKa MaccuBa. (O0OpaboTka
cuMBOJIbHOM uH(opManuu. Pabota ¢ 3ammcsmu. Cucrema mporpaMMUPOBAHUSI.
TpaHCAATOPBI SI3BIKOB: WHTEPIPETATOPbl U KOMMIWIATOPb. OCHOBHBIE 3Taribl
pa3paboTku nporpamMm. Pa3ouenune 3agaun Ha 1013aa4H.

Oo6padoTka uHGopMaALNH B JIEKTPOHHBIX TA0IHIIAX.



ONeKTpOHHBIE TaONMIBI: HA3HAYEeHHE H OCHOBHBIE  BO3MOXHOCTH.
PenaktupoBanue CTpyKTypbl TaOIUIbl. AOCOIOTHASI U OTHOCUTENIbHAS apecalius
sueek. BBon uumcen, dopmyn u Tekcra. CranmaptHble ¢GyHKUUA. OCHOBHBIC
OOBEKTHI B AJIEKTPOHHBIX TAOJIMIIAX U ONEPAlMK HAJ HUMHU (SUeiKa, TUCT, KHUTA).
[Toctpoenue nuarpamm. lMcnonb3oBaHUE ANEKTPOHHBIX TaOJMUIl Uil PEHICHUS
3a/iay. Buszyanuzanus 1aHHBIX C TOMOIIBIO AMarpaMM U rpadukos.

TexHoJsiorum co3ganusi 1 00PaAdOTKHM TEKCTOBOI HH(OPMAIIMH.

BBon, penmaktupoBaHue u (opmarupoBaHMe TeKcTa (Omepanuud ¢
¢bparMeHTOM TEKCTa, TIOUCK U 3aMEHa B TEKCTE, N3MEHEHUE IMapaMeTpoB a03alieB).
BHenpeHnre B TEKCTOBBIM JOKYMEHT Pa3iUYHBIX OOBEKTOB (TaONHII, TUarpamu,
pUCYHKOB, Qopmyn) u uX ¢opMaTupoBaHue. ABTOMaTH3alUsl Mpolecca
NoNroTOBKM  u3fgaHus. Bepctka gokymenta. IlpoBepka opdorpadun u
rpaMMaTHKH.

Texnosorun o0padoTkm rpadpudeckoii uHGopmMaIuu.

[IpeacraBnenue rpaduueckorr wuHpopManuu. [luxcens. ['paduueckue
npuMUTUBEL. CriocoObl XpaHeHus rpaduyeckoil uHbopMmanuu U GopMaThl
rpaduueckux Qaitnos. ['paduueckuii penakrop: Ha3zHaueHUE, MOJIB30BATEIbCKUI
uHTep(delic 1 OCHOBHBIE BO3MOXKHOCTH. I'padmueckue oOBEKThl U ONEpaluy HaJ
HUMH.

TexHoJI0ruM NOUCKAa ¥ XpaHeHUus HHGopMaLHMu.

KommbroTrepHble apXxuBbl HHPOPMALMH: SJIEKTPOHHBIE KaTalord, Oa3bl
JNaHHBIX. ba3bl JaHHBIX: OCHOBHBIE MOHATHA. TuIbl 0a3 HaHHBIX. PensuuoHHBIE
0a3bl njaHHbIX. CHCTEMBI yrpaBieHus 0azaMH JaHHBIX. BBOJ M pegakTUpOBaHHE
3anucei. CopTupoBKa U MOUCK 3anuceid. OCHOBHbIE OOBEKTHI B 0a3ax JaHHBIX U
olepanuy HaJ HUMU (3aluch, noiie). IsMeHeHue cTpyKTypbl 0a3bl 1aHHbIX. BUbl
U crIocoObl Opranu3aiuu 3amnpocoB. [IpumMepsl 6a3 JaHHBIX.

IIpeacraBineHre O TIOMCKOBBIX CHCTEMAaX B KOMIIBIOTEPHBIX —CETSX,
OuOMMOTeUHbIX WH(MOPMAIMOHHBIX cucTeMax. lcmonb30BaHMEe HMHCTPYMEHTOB
MOMCKOBBIX cUCTEM ((popMupoBaHHUE 3aPOCOB) JJIs1 pabOTHI ¢ 00pa30BaATEILHBIMU
nopTajaMyd M DJIEKTPOHHBIMH KaTajioraMu OMOTHMOTEK, My3€eB, KHUTOHM3JaHUS,
CMU.

KoMMyHMKAIIMOHHBbIE TEXHOJIOTHH.

[IporpammHas ¥ amnmapatHas OpraHu3alusi KOMIBIOTEPHBIX CUCTEM. Buabl
nporpaMmHoro obecrnedenus. JlokanbHble U TJ100anbHBIE KOMITBIOTEPHBIE
UH(OPMAIMOHHBIE CETH.

OcHOBHBIE uH(pOpMAaIMOHHbBIE pecypchl: AIIEKTPOHHAS 1noura,
TenekoH(pepenuuu, ¢daisioBele apxuBbl. [uneprexct. WHtepHer. TexHomorus
World Wide Web (WWW). Ilyonukaniuu B WWW. ITlouck undopmanuu. IP-
ajpeca W JOMEHHble MMeHa. Ajpecauust B ceTh. Macka mnoacetu. IlorckoBbie
CUCTEMBl B KOMIBIOTEpHBIX ceTsaX. IIpaBuna mocTtpoeHust 3ampocoB. JInuHoe
uH(GOPMAIlMOHHOE MPOCTPAHCTBO TMoyb3oBatenss B cetn MurepHer. CeteBbie
coobmectBa. [lyOnmukamumss marepuanoB B cetu Mutepner. Vcmomb3oBanue
uHGOpPMaIMOHHBIX cUcTeM B MHTepHeTe. DnekTpoHHas kommepuus. Pa3zpaboTka
BeO-caiiToB. S3pik HTML.



Hcnonp30oBaHne  CpeaCTB  TEIEKOMMYHUMKAUMd B KOJUIEKTMBHOU
JesATeIbHOCTH. TEeXHOJNIOTMM U CpeAcTBa 3alluThl MHGOPMALMK B TI00ANbHOW U
JIOKaJIbHOW KOMITBIOTEPHBIX CETAX OT pa3pylI€HUs, HECAHKIUOHUPOBAHHOIO
noctyna. MHCTpyMeHThI co3llanus MHDOPMAIMOHHBIX 00BEKTOB aiia MHTepHeTa.
Mertozsl 1 cpelicTBa CO3JaHUs U CONPOBOKACHUS CalTa.

KommnbloTep 1 mporpaMmmHoe odecneveHue.

OCHOBHBIE YCTPOMCTBA NEPCOHAIBHOTO KOMIIBIOTEPA, MUX HA3HAYCHHE U
KpaTKasg XapaKTepUCTHKA: IIPOLIECCOpP, ONEPAaTUBHAS  IaMATh, BHEIIHSAA
DHEPrOHE3aBUCUMAasl  MaMATh, YCTPOMCTBAa  BBOAA-BbIBOJA. lIporpammuoe
oOecnieueHne  kommbiorepa. CucTeMHOe HW  MPUKIATHOE  MPOTPAMMHOE
obOecnieuenue. OrnepaloOHHAas CHUCTEMa: Ha3HAYe€HHWE W OCHOBHBIE (DYHKIHUH.
@aitel u katanoru. Pabota ¢ HOcutensmu wmHpopMammu. [IpemcraBienue 00
00BbEMaxX MaHHBIX M CKOPOCTSAX JIOCTYIA, XapaKTEPHBIX JUIS Pa3IMYHbIX BHUIOB
HocuTenerd. Mcropuss W TEHACGHUMH PAa3BUTHS KOMIIBIOTEPOB, YIIYUIIEHUE
XapaKTEPUCTUK  KOMIIBIOTEPOB, (PU3MYECKHE OrpaHUYEHHMs] Ha  3HAYEHUs
XapaKTEPUCTHK. CynepKkoMITBIOTEPHI. [TonsaTne 0 CUCTEMHOM
aJIMUHUCTPHUPOBAHUU.

MopaeaupoBanue u popmajausanus.

MonenrpoBaHue Kak METO/1 To3HaHUs. MarepuaiibHble U UH(POPMaIIMOHHBIE
mozenu. dopmanuszanua. Marematndyeckue Mognenu. Jlormyeckue MOJIEIH.
JleTepMUHMpOBaHHBIE W BEPOATHOCTHBIE  MOJENW. PacyéTHple  MOJEIH.
OntumuszanvonHele  monaenu. HMuurannonHele  monaenu. lloctpoenne wu
UCCJIEIOBAHUE HAa KOMIbIOTEpe WH(OPMAIIMOHHBIX MOJIEJIEH M3 pa3IudHbIX
IPEIMETHBIX 00IacTei.

I‘II/I(!.]'lil, KOPHH U CTCIICHMN

enbie yncna. CTeneHb ¢ HaTypajdbHBIM TOKa3areneM. [poOu, mpoieHTHI,
pauuoHanbHble yucna. KopeHb cremeHn n > 1 u ero cBoiictBa. CTENEHb C
palMoOHAIBLHBIM TOKa3aTeyeM U €€ cBoicTBa. CreneHb C JACHCTBUTEIIBHBIM
MoKasaTeseM, CBOMCTBa CTEICHHU.

OCHOBBI TPUTOHOMETPHUH

CuHyC, KOCHMHYC, TaHT€HC, KOTaHI'€HC MNPOU3BOJIBHOTO yria. Pagmannas
Mepa yriaa. CHHYC, KOCHHYC, TAHIM€HC M KOTaHreHc uuciaa. (OCHOBHBIC
TPUTOHOMETpHUUECKUE ToxaecTBa. Dopmysibl mnpuBeneHus. CUHYC, KOCHHYC H
TaHI€HC CYMMBbI U PA3HOCTH ABYX yIJIoB. CHHYC U KOCHHYC IBOMHOTO yrJja.

Jlorapudgmsl

Jlorapudm uymcma. Jlorapubm mnpouw3BeNCHUS, YACTHOTO, CTETICHH.
JlecATUYHBIN U HATYPATBHBIN JTOTapU(MBbI, YHCIIO €.

IIpeoOpa3zoBaHusi BhIpakeHU

[IpeoOpazoBanusi BbIpAKEHUN, BKIIOYAIOIIUX apU(PMETUUYECKUE OIepaliu.
[IpeoOpa3zoBaHus BhIpAXKEHUM, BKIIOYAIOMIMX OMNEPALMIO BO3BEACHHSI B CTEIECHb.
[IpeoOpa3zoBaHusi BBIPAKEHUN, BKJIIOYAIOIIMX KOPHU HATYypaJlbHOM CTEIEHHU.
[IpeoOpazoBanus TPUTOHOMETPUYECKUX BBIPAKCHUM. [TpeoOpazoBanue



BBIPXEHH, BKIIIOUAIOIIUX OMEPALUIO JorapugmupoBanus. Moaysb (abcomoTHas
BEJIMYMHA) YUCIA.

YpaBHeHUs U HEPABEHCTBA

KBagpaTHble ypaBHEHHs W HEpaBEHCTBA. PalmoHanbHbIE ypaBHEHUS U
HepaBeHCTBA. MppalmoHanbHblE YpaBHEHUS. TPUTOHOMETPUYECKUE YpPAaBHEHUS.
[lokazaTenbHble ypaBHEHUsT M HepaBeHCTBa. Jlorapudmuueckue ypaBHEHHUS U
HepaBeHCTBA. PerieHue 3ajay Ha JABUKEHUE, COBMECTHYIO palOTy, CMecH U
CIUIaBbl C TOMOLIBIO JIMHEHHBIX, KBAaJPaTHBIX M JPOOHO-PALMOHAIBHBIX
ypaBHEHMM U uX cucreMm. lIpocreimme cucremMbl ypaBHEHHMH C JBYMs
HEU3BECTHbIMU. OCHOBHBIE MPUEMBI PEILIECHUS CUCTEM YPAaBHEHHI: IMOJCTAHOBKA,
anredpanvecKoe CIOXKEHUE, BBEACHUE HOBBIX NEpeMEHHBIX. CUCTEMbI JTUHEHHBIX
HepaBeHCTB. CHCTEMBI HEPABEHCTB C OJHOW MEPEMEHHOI. MeTo 1 HTHTEPBAJIOB.

Hcnonb3oBanne cBOMCTB U rpaduKoOB (PYHKIMIA MPU PEHICHUH YpaBHEHHUH U
HepaBeHCTB. M300pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA pPEIICHUN
YPaBHEHUI U HEPABEHCTB C JABYMsI IEPEMEHHBIMU U UX CHCTEM.

Omnpenenenue u rpagpuk GyHKIUN

@ynkuus, oOnacTb omnpenesneHus QYHKOUM. MHOXECTBO 3HauY€HUH
bynkuuu. I'padux pynkiuu. OOpaTtHas Qyskius. [IpeobpasoBanusi rpadukos:
napaJIebHbIA IEPEHOC, CHMMETPHUS OTHOCUTEIIBHO OCEW KOOPAMHAT.

JJleMeHTapHoe uccael0BaHue PyHKIUI

MonotoHHOCTh  (pyHKIMH. [IpoMexxkyTku Bo3pacTaHusi M yObIBaHUA.
Yéraocth M HEYETHOCTh (pyHKIMH. [lepuogmunocts GyHkuuu. OrpaHu4eHHOCTD
¢ynkuuu. Touku skcTpeMyma (JIOKAJIBHOIO MAaKCMMyMa U MHUHMMYMa) (DYHKIUU.
HauGoubiee 1 HauMeHbLIee 3Ha4YeHUsT (PYHKIIHH.

OcHoBHBbIE JIeMeHTapHbIe GyHKIIUN

JIuneitnas ¢ynkuusa u ee rpadux. DyHKIMA, onmUChIBaroOWas OOpaTHYIO
IPONOPIUOHANIBHYIO 3aBUCUMOCTh M ee rpaduk. KBagpartnunass (yHkuus u ee
rpaduk. CreneHHass (YHKIUS ¢ HaATypaldbHBIM TIOKazaTelieM HW ee Trpaduk.
Tpuronomerpuueckue ¢ynkuuun u ux rpaduxu. [lokazarenpHas GyHKIUSA,
norapudmMuyeckast yHKIUs U UX rpaduKH.

IIpousBoaHas

[TonsiTue 0 MPOU3BOIHON (PYHKITUU, T€OMETPUUECKHUI CMBICI TPOU3BOIHOM.
DU3UYECKU CMBICT TPOU3BOJHOM, HAXOXKICHUE CKOPOCTH IS IpoIlecca,
3aaHHOr0 (popMysnoil wiam rpaduKoM. YpaBHEHHE KacaTelbHONM K TpaduKy
¢bynkuun  [Ipow3BogHBIE  CyMMBI, pa3HOCTH, NPOU3BEAECHUS, YACTHOTO.
[Ipou3BoaHBIE OCHOBHBIX 3JIEMEHTAapHBIX (yHKUMI. BTopas mpousBoaHas u e€
(bu3HYECcKuil CMBICTT.

HccnenoBanue pyHkumii

[IpumeHeHne TPOU3BOJHON K HCCIACAOBAHUIO (PYHKIMH U TOCTPOCHUIO
rpa¢ukoB. [Ipumepsl HCIIOIB30BaHUS TPOU3BOIHOM JIJIsI HAXOXKICHUS HAMITYUIIEeTO
pELIeHNs B IPUKJIAIHbBIX, B TOM YHCIIE COLMAIIBHO-3KOHOMUYECKHUX, 3aa4ax

IlepBooOpa3Hasi U HHTErpaJI

[lepBooOpasubie  snemeHTapHbIX  ¢yHKIMNA. [IpuMepsl mpuUMeHEHHS
UHTerpasia B (PU3UKE U FEOMETPHH.

IHinanumerpus



Tpeyronbuuk. Ilapamnenorpamm, NOpSIMOYroJbHUK, pOMO, KBaapar.
Tpaneuus.

OkpyxHOocTh U Kpyr. OKpyKXHOCTb, BIIMCAaHHAasi B TPEYrOJbHUK, U
OKPY’KHOCTb, ONMCAaHHAs OKOJIO TpeyroyibHMKAa. MHoroyroibHuk. Cymma yrioB
BBIIIYKJIOTO MHOTOYrojbHUKa. IIpaBUlIbHBIE MHOTOYrOJBHUKHM. BrncanHas
OKPY’KHOCTb Y ONMCaHHAsA OKPYKHOCTb ITPABUJIBHOTO MHOTOYTOJIbHHKA.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

[lepecekaromuecs, napaUielbHble W CKPEUIMBAIOIIMECS  IPSMBIE;
NEPHEHANKYJIAPHOCTh NMpsAMbIX. [lapamiensHOCTs MPSAMOM U TUIOCKOCTH, NPU3HAKA
u  cBoWctBa. [lapamnenpHOCTP  IUIOCKOCTEW, NPU3HAKK W CBOMCTBA.
[leprieHIUKYJISPHOCTh  NPSMOM M IUIOCKOCTH, TNPHU3HAKM W CBOMCTBA;
NEpPHEHAMKYJIAp W  HAKJIOHHAs; TeopeMa O TpEX  MEepHEeHIUKYISIpaAX.
[leprieHIUKYISIPHOCTh  INIOCKOCTEW, TMpU3HAKUM W cBoucrBa [lapamnensHoe
npoekTupoBanue. N3o00paxkeHne npocTpaHCTBEHHBIX (QUTYP.

MHoOrorpaHHuKH

[Ipusma, e€ ocHoBaHMs, OOKOBbIE pEOpPA, BBICOTA, OOKOBas MOBEPXHOCTH;
npsMasi Ipyu3Ma; npaBuibHasg npusMa. [lapannenenunen; Kkyo; ciMMeTpuu B Ky0e,
B napaenenunene. [lupamuna, e€ ocHoBanue, 60koBble pEOpa, BbICOTa, OOKOBas
MIOBEPXHOCTh; TPEYTOibHAsA NMHUPAMUAA; TPAaBUIIbHAS TUPAMUA.

Ceuenus ky0a, mnpusmbl, nupamujbl. llpencraBieHne O MpPaBUIBHBIX
MHOTOTPaHHUKAX (TETpadp, KyO, OKTa’ap, JOACKAIP U UKOCAIIP).

Tesia 1 MOBEPXHOCTH BpallleHUsI

Humuanp. OcHoBaHWe, BBICOTA, OOKOBasi IMOBEPXHOCTb, OOpa3zyromias,
pa3BEPTKA.

Konyc. OcHoBanue, BbicOTa, OOKOBasi MOBEPXHOCTh, OOpa3zyromias,
pa3Béptka. lllap u cdepa, ux ceuenus.

MN3mepeHue reoMeTpuYeCKUX BeJTMIHH

BennuuHa yria, rpagycHas Mepa yria, COOTBETCTBUE MEXK]Y BEIMYUHON
yria ¥ JUIMHOM YT OKPYKHOCTH. YTOJI MEXAY IMPSAMBIMU B IPOCTPAHCTBE, YroJl
MEXIy MNpsSAMONM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTAMH. JlmHa oTpeska,
JIOMAaHOMW, OKPY’KHOCTH; IEPUMETP MHOTOYTOJIbHUKA.

Paccrosaue oT TOUKH 10 IPAMOM, OT TOUKH JI0 TFIOCKOCTH.

PaccTostHue Mexay mnapajuleIbHBIMA M CKPEIIMBAIOIMIMMUCS MPSIMBIMU;
PACCTOSIHME MEX]y MapaiIeIbHbIMU MJIOCKOCTSIMHU.

[Inomans TpeyrojpHUKa, MapaieJorpaMma, TpameluH, Kpyra, CeKTopa.
[lnomaar  MOBEPXHOCTM  KOHyca, wuiauHApa, cheppl. OO0bBEM  KyOa,
PSIMOYTOJIBHOTO Tapajulesienuneia, MUPaMUJbl, TPU3Mbl, LUUIUHAPA, KOHYCA,
niapa.

KoopanHarsl 1 BEeKTOPbBI

Koopnunater Ha mnpsmon. JlexkapToBbl KOOPAMHATBI HA IJIOCKOCTH U B
npoctpancTBe. DopMmyria pacCTOSHUSA MEXKIY IBYMSI TOUKaMHU, ypaBHEHUE CepHI.

BekTop, Moaynb BEKTOpa, PaBEHCTBO BEKTOPOB, CIIOXKEHUE BEKTOPOB H
YMHOKE€HHE BEKTOpa Ha yuciio. KosummHeapHble BEKTOpHI. Pa3nokeHne BekTopa no
JBYM HEKOJUIMHEApHBbIM BeKkTOopaMm. KomriutanapHbele BeKTOpbL. PasnoxeHue mno



TpEM  HEKOMIUIAaHApHBIM  BeKTOpaMm. KoopauHatel  BEKTOpa, CKaJISIPHOE
MIPOU3BEAECHUE BEKTOPOB, YIOJI MEK1y BEKTOPAMMU.

JJIeMeHTbl KOMOUHATOPUKH

[Toouyepénuplli U OTHOBPEMEHHBINM BbIOOp. DOPMYJIBI YKCIA COUYETAHUN U
nepectaHoBoK. bunom HerotoHa.

JJIeMEHTBI CTATUCTHKHU

Tabnuunoe u rpaduueckoe mNpelcTaBieHUe AaHHbIX. Mcnonb3oBaHue
TAONMHIl W JUarpamMMm IS TPEACTaBICHUS MaHHBIX. UWCIOBBIE XapaKTEPUCTUKU
PAIOB TAHHBIX.

Hcnonbs3oBaHre CBOMCTB M XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEIHHX,
HauOOJIBIIIETO U HAMMEHBIIIETO 3HAYCHHSI, pa3Maxa, JUCIIEPCUH.

DJIeMeHTbI TeOPHH BepPOSITHOCTEM

BepositHocT  cOObITMH. BbluncieHHMe BEpOSATHOCTEM B OINBITaX C
PaBHOBO3MOXHBIMU ~ 3JIEMEHTApHBIMU HCXOAaMu. [IpuMepbl HCMIOJIb30BaHUS
BEPOSATHOCTEW M CTATUCTUKU MPH PELICHUH MPUKIIATHBIX 3a7a4.

Mexanuka. KunemaTuka.

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBUKEHUS.
Cuctembl otcuera. CKaysipHbIE M BEKTOPHBIC (pU3MYeCcCKre BeTUIMHbBl. MTHOBEHHAs
CKOpOCTb. YcKopeHue. PaBHOoyckopeHHoe nBikeHue. (CBOOOJHOE NaJIeHHUE.
Yckopenue cBOOOIHOTO majieHus. /[BukeHHe Mo OKPYXKHOCTU C MOCTOSHHOW IO
MOZYJIFO CKOPOCTBIO.

JInnamuka.

Nuepunanbaeie cucteMbl orcuéra. [lepseit 3akoH Herotona. I[IpuHiun
oTHOocuTeNnbHOCTH ['aymnies. Macca Ttena. [InotHocts BemectBa. Cuia. [puniun
cynepriozuuun cuil. CrocoObl m3MepeHus cuia. Bropoit 3akon HbroToHa st
marepuanbHoil Touku B UCO. Tperuit 3akoH Hpl0TOHA 1151 MaTepUAIbHBIX TOYEK.
3akoH BceMHupHOro TsaroteHus. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenud. Cuna
TpeHus ckoamkeHus. Cumna Tpenus nokos. Kosdduiment tpenusi.

3aKOHBI COXpaHEeHHS.

NmMnynbc MaTepuanbHOM TOYKH. IMITyJIbC CUCTEMBI TeJl. 3aKOH COXPAHEHUS
umiyibca. Kunetndeckas sueprus u pabora. IloreHrnumanbHas SHEprus Teila B
rpaBUTAIIMOHHOM Tose. lloTeHimanbHasi 3HEprusi ynpyro aegpopMHUPOBAHHOTO
Tena. 3aKOH COXPaHEHUS MEXaHWYECKOW sHepruu. MexaHudeckue KojieOaHus U
BOJIHBL. ['apMoHMueckue kosneOaHus MaTepualibHOM Touku. Ilepmonm u yvacrora
kojiebanuii. Ilepuos  CBOOOAHBIX  KOJEOAHUW  TPYKMHHOTO  MAasTHHKA.
Brinyxxnennbie kosneOanus. Pe3onanc. I[lomepeunsie W TIPOJIOIBHBIE BOJIHBI.
CkopocTh pacnpocTpaHeHus U JuiMHa BoOJHBI. MHTepdepeHuusa u audpakuus
BOJIH. 3ByK. CKOPOCTB 3BYKa.

MouJexysspHas ¢pu3uka.

ATOMHCTHYECKAS] TEOPUSI CTPOEHUSI BelllecTBa. TerioBoe ABUKEHHE aTOMOB
Y MOJIEKYJ BellecTBa. B3auMozeiicTBre 4acTull BEIIECTBA. DKCIEPUMEHTAIIbHbBIC
OCHOBAaHMsSI MOJIEKYJISIpHO-KMHETH4YeCKo Teopuu. Juddysus. bpoyHoBckoe
JBIDKEHUE. AOCOIIIOTHAsI TeMIiepaTypa. YpaBHEHUE COCTOSHUS HICATHHOTO Tasa.
CBsi3b cpellHE KUHETUYECKOW SHEpPruu TEIIOBOTO JBHXKEHUSI MOJIEKYJI C
abcomotHoit Temmneparypoir. OcHoBHoe ypaBHenne MKT. Ctpoenue ra3oB,



JKUJIKOCTEW W TBEpJbIX Tel. HachlllleHHbIE M HEHACBIICHHBIE Mapbl. BiaxkHOCTH
Bo3ayxa. OTHOcHUTENbHAS BIAXHOCTb. VI3MEHEHME arperatHblX COCTOSTHUU
BCILIECTBA: MCIIAPEHWE W KOHJCHCAIMS, KUIIEHUE JKHUIKOCTU. I3meHeHue
arperaTHbIX COCTOSIHMM BEILIECTBA: IJIABJICHUE U KPUCTAUIM3ALINS.

TepMoauHamuka.

WN3MeHeHne  arperatHbIX  COCTOSIHUWA ~ BEHIECTBA:  IUIABJIEHUE U
Kpuctaumzanus. Buytpennss sneprusi. Pabora u Teruionepenada Kak crocoObl
W3MCHEHUSI BHYTpEHHEW sHepruu. KoHBEKIHS, TEMIONPOBOAHOCTb, W3IIyYEHHE.
KosnmuecTBO TemnoThel. YaenpHas TEMIOEMKOCTh BEIIECTBA. Y AEIbHAS TEILUIOTA
napooOpa3oBaHus. YielibHas TEIUIOTa IJIaBJICHUS. Y AelbHAs TEIJIOTa CrOpaHUs
toruiBa. [lepBbld 3aKOH TepMOJUHAMUKHU. [IpUHUIMOBI AEHUCTBUSA TEMIOBBIX
MaiiuH. [Ipo6iemMbl SHEPreTUKU U OXpaHa OKPY>KaloIe Cpeibl.

DJIeKTPOAMHAMHUKA. DJIeKTPUYECKOe MmoJie.

OneKkTpu3anms Tel U €€ MpOsIBICHUA. JJEKTpuueckuid 3apspa. JlBa Buaa
3apsiga.  OJIEMEHTapHbIM — JJIEKTPUYECKUH  3apsii.  3aKOH  COXPAaHEHUs
ANEKTPUYECKOro 3apsaa. Bi3aumopeiictBue 3apsgoB. ToueuyHble 3apsibl. 3aKOH
Kynona. Onektpuueckoe mnosie. Ero nelcTBue Ha BIEKTPUUYECKHUE 3apsiibl.
Hanpsx€HHOCTD 3JIEKTpUUECcKOro noJjs. 11oTeHnanbsHOCTh 3JIEKTPOCTATUYECKOTrO
noysi. PazHocTe moteHmanoB U HanpsbkeHue. [loTeHnuanpHas 3HEpTUs 3apsiia B
anekTpoctatnyeckom mosie. IloteHmman snekTpocraTuyeckoro mnoiisa. CBs3b
HAaNpsDKEHHOCTM  MOJII M PAa3HOCTH  MOTEHUHAIOB I OJHOPOIAHOTO
AIEKTPOCTATUYECKOrO0 moJisl. lIpuHIMI Cyneprno3uuuu 3NEKTPUYECKUX MOJIEH.
[IpOBOIHMKM B SJIEKTPOCTATUYECKOM IOJIE. YCJIOBUE PABHOBECHUS 3aps/IOB.
JIA3IIEKTPUKN B AJIEKTPOCTATHUUECKOM Tone. [[uMdyiekTpuueckas MPOHUIIAEMOCTD
BemiectBa. KonpaeHcarop. DOneKTpoEMKOCTh KOHAeHcaTopa. IlapammenbHoe
COEMHEHUE KOHJeHcaTopoB. IlocrmemoBaTenbHOE COECIMHEHHWE KOHAEHCATOPOB.
DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.

IocToOSAHHBIN TOK.

Cuna Ttoka. IlocTosHHBIM TOK. McTOuHMKM TmoOCTOsSSHHOTO ToKa. 2JIC
MCTOYHHMKA TOKAa. BHYTpEeHHEE COIPOTUBIIEHME MCTOYHHUKA TOKA. Y CJIOBUS
CYIIECTBOBAHMS dAJEKTPUUECKOTO TOKa. 3akoH OMa miIsg ydacTka IeNu.
DNEKTPUUECKOE CONMPOTUBJIEHUE. 3aBUCUMOCTb COIMNPOTUBIICHHUS OJHOPOJHOTO
IPOBOJIHMKA OT €ro JJIMHBl W CEYEHHUs. Y IEIbHOE COINPOTUBIICHUE BEIECTBA.
Hanpsokenne u  anextpoaBwkymias cwia. 3akoH Owma i TOJHOW  LENu.
[TapaytennbHOE  coenvHEeHHE MPOBOAHUKOB. [locienoBarenbHOE COECIMHEHHE
POBOJHUKOB. PaboTa anexkTpuyeckoro Toka. 3akoH [[xoyns — Jlenua. MomHocTh
AIEKTPUYECKOr0 TOKa. MOIIHOCTh HMCTOYHMKA TOKA. OJIEKTPUYECKHM TOK B
MeTalliax, razax v Bakyyme. CBOOOJHBIC HOCUTENU DJIECKTPUUECKUX 3apsoB B
npoBoaHukax. I[lomynpoBognuku. CoOCTBEHHass W TpPUMECHash MPOBOIUMOCTH
MOJIyITPOBOTHUKOB. [10TyTTpOoBOTHUKOBBIEC TIPUOOPHI.

MarHuTHbIE SIBJICHUS.

BekTop marautHOM MHAYKIUU. [[pUHIUIT CyTIEpHO3UIIMM MATHUTHBIX TTOJIEH.
JIluHUM WHOYKIMM MarHUTHOrO mojs. KapTuHa NHHUN HHAYKIUA MAarHUTHOTO
MOJISI TIOJIOCOBOTO M TIOJIKOBOOOPA3HOTO TMOCTOSIHHBIX MarHUTOB. OmBIT Dpcrena.
MarauTtHOe nosie MpoBOAHUKA ¢ TOKOM. KapThHa JIMHMN MHIYKIIMA MAarHUTHOTO



MOJIsL JUJIMHHOTO MOPSIMOTO NMPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOTO IMPOBOJIHUKA,
kaTymku ¢ TokoM. Cuma Awmmnepa. Cuna Jlopenna. CaMOUHIYKIHUS.
NHIyKTUBHOCTb. DHEPrys MarHUTHOTO MOJIsl. MarHUTHBIE CBOMCTBA BEIIECTBA.
Onekrtpoapurarenb. [[oTOk  BekTOopa  MarHUTHOW — HMHAYKIUU.  SIBieHUE
ANEKTPOMAarHuTHOM WHAYKIUU. OJC UMHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
naaykiuu @apanes. [Ipasuno Jlenna.

JJIeKTPOMATHUTHBIE KOJIeOAHMS U BOJIHBI.

Konebarenbupiii koHTYp. CBOOOMHBIE 3JIEKTPOMArHUTHBIC KOJICOAHHS B
ujeanbHOM KosiebatenbHOM KoHType. @opmyna TomMcoHa. 3akOH cOXpaHEHUs
PHEPTUU B HWJEATBHOM KoJiebaTenhbHOM KOHType. CBOOONHBIE W BBIHYKJICHHBIC
AJIEKTPOMArHUTHBIE KoJieOaHus. ['apMOHMYECKHE AJIEKTPOMArHUTHBIE KOJIeOaHUSI.
Onektpuueckuid pe3oHanc. llepemennbiii Tok. IlpomsBoacTBo, mnepenada u
NOTPEOTICHUE SJIEKTPUYECKONM HHEPruu. DJIEKTPOMArHUTHbIE BOJHBI. CKOPOCTH
ANEKTPOMArHUTHBIX BOJIH. (CBOWCTBa  3JIEKTpOMarHuTHbIX BoyiH. [llkama
AIEKTPOMArHUTHBIX BOJIH. [IpuMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY. DJIIEKTPOMAarHUTHOE TOJIE.

Onruka.

[IpssMosIMHEHOE pACTIPOCTPAHEHUE CBETA B OJHOPOAHOM cpene. TodeuHbIn
ucToYHUK. JIyd cBera. CKOpOCTh CBETA. 3AKOHBI OTPAXKEHHUSI U TIPEJIOMIICHHUSI CBETA.
AOCONIOTHBI ~ TOKa3aTesnb  npejaomiieHus.  OTHOCUTENbHBIA  TOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. CoOuparomiye U paccerBaroiye
nuH3bl. ToHkas muH3a. @OKYCHOE pACCTOSIHUE W ONTHYECKAs CUJIa TOHKOW JIMH3BI.
OnTtuueckue npubopsl. HuTepdepenus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB. [udpaxuus csera.
HudpakionHasi pemierka. YcjaoBUE HaOIIOCHUS TJIABHBIX MAaKCHUMYMOB TMpH
HOPMAJIbHOM TIQJIECHUM MOHOXPOMAaTHYECKOTr0 CBeTa C JUIMHOW BOJHBI A Ha
pemérky ¢ nepuoaom d. [Monspuzamus cBera. Jlucnepcus ceera.

CneunajbHasi TeOpUsi OTHOCUTEIbHOCTH.

[Toctynmarsl crnienuanmbHOM TEOPUM OTHOCUTEIBHOCTH. VHBapHaHTHOCTH
MOJyYJIE CKOPOCTH CBeTa B BakyyMme. [IpMHIMI OTHOCHUTEIBHOCTH ODWHIITEHHA.
[Tonnast sHeprusi. DHeprusa mMokos. PenstuBuctckuit umnynsc. Jedgexkt macc u
DHEPIUsl CBA3HU.

du3uka aroma.

l'unore3a Ilnanka o kBaHTax. PoTodnekTpuyeckuil >PpPext. 3aKoHBI
doTorpdexra. YpapHenune OinHiTerHa mnsa ¢dotoddpdexra. doton. lyamusm
cBOMCTB cBeta. J[aBnenue cBera. Moaenu crpoeHus: aroma. OnbiTel Pesepdopra.
OOBsiICHEHHE JTMHEHYATOTrO CIEKTPa BOJOPOJa HA OCHOBE KBAHTOBBIX MOCTYJIATOB
bopa.

Du3nuKa AaTOMHOIO SIApPA.

CoctaB u cTtpoeHue atoMHOro siapa. CBOWMCTBA SAEPHBIX CHUI. DHEPIUs
CBSI3U ATOMHBIX s/iep. Bubl paliOaKTUBHBIX MPEBPAILICHUI aTOMHBIX SAEP. 3aKOH
paanoakTUBHOTO pacriajna. CBONCTBA MOHU3HUPYIOIIKX SIIEPHBIX U3iydeHui. [Jo3a
n3nydeHus. Snepueie peakuuu. llennas peakuus neneHus sanpep.  SnepHas
sHEpreTuka. TepMosIepHbIN CUHTE3. DJIEMEHTapHbIC YACTHUIIBI.



Pexomenayemas iureparypa:

OcHoBHas IUTEpaTypa

1. Nudpopmatuka u HWKT. 10 xkmacc. ba3zoBeiii u  npodruibHBIM
ypoBHu. ['eitn A.I'. u ap. (2012, 272¢.)

2. Nndpopmatuka u WKT. 11 «xmacc. bazoBelit u  mpoduiabHBII
ypoBHu. ['eitn A.T'. u ap. (2009, 336¢.)

3. Hndopmatuka u MKT. bazoBwii ypoBens. Ilpaktukym mms 10-11
kiaccoB. Cemakun N.I'., Xennep E.K., [llenna T.FO. (2011, 120c.)

4. WNndpopmatuka u HKT. ba3oBeii ypoenb. Yuebnuk mis 10-11
kiaccoB. Cemakud W.I'., Xennep E.K. (2012, 246¢.)

5. Huadopmatuka 51 HKT. 3aJauHUK-TIPAKTUKYM. 10-11
kiaccel. 'eitn A.I'. (2010, 157¢.)

6. WUndbopmatuka u WKT. 3amaunuk-npaktukym. B 2 1. Ilom pen.
Cemaxuna WN.I'., Xennepa E.K. (2012, 603c.)

7. WNudopmaruka u UKT. Yuebnuk nns 10 knacca. basossiii ypoBens. [loa
pen. Makaposoit H.B. (2009, 256¢.)

8. Hudopmatuka u UKT. Yuebnuk nns 11 xiacca. bazossiii ypoBens. [loa
pen. Makaposoit H.B. (2009, 224c.)

9. Mudopmaruka. 10 kmacc. (6a30Bblii U yriyOJneHHBIA ypoBHH). B 2
4. [TomsixoB K.YO., Epemun E.A. (2019; 352c., 352c¢.)

10. Uadpopmaruka. 10 kmacc. bazoseiit ypoBenn. YrpunoBuu H.JI. (2017,
288c¢.)

11. Uapopmaruka. 10 kmacc. bazoBbiii  yposenb. bocoBa  JLJI.,
Bocora A.10O. (2017, 288c.)

12. Undopmaruka. 10 wmacc. bazoserit  ypoBenb. Cemakun W.I'.,
Xennep E.K., Hlenna T.1O. (2015, 264c.)

13. Undopmaruka. 10 wmacc. YriyOneHHbli ypoBeHb. B 2 4. [TomsikoB
K.IO., Epemun E.A. (2013; 344c., 304c.)

14. Undopmatuka. 10 kracc. Yrioy6nennsiii yposeHs. B 2 u. Cemakun U.I'.,
[Ilenna T.}O., lecrakosa JI.B. (2014; 184c., 232c.)

15. Undopmatuka. 10-11 xnaccel. YrayOaeHHsiit ypoBeHsb. [Ipaktukym. B 2
4. Cemakun W.I'., [llenna T.}O., lllectakonra JI.B. (2013; 168c., 120c.)

16. Uudopmaruka. 10-11 xmaccer. Teitm  A.I., CenokocoB A.U.,
FOnepman H.A. (2005, 255c.)

17. Nudpopmatuka. 11 kmacc. (06a30BbIi W yriyOsieHHBIM ypoBHHM). B 2
4. [TonsxoB K.1O., Epemun E.A. (2017; 240c., 304c.)

18. Undopmaruka. 11  kmacc. bazoBbeiii  ypoBenb. bocoBa  JLJI.,
Bbocosa A.1O. (2017, 256¢.)

19. Undopmaruka. 11 wmacc. bazoBerit  ypoBenb. Cemakun W.I'.,
Xennep E.K., Hleuna T.1O. (2014, 224c.)

20. Uudpopmatrka. 11 kmacc. bazoBerit ypoens. Yrpunosuy H.J. (2017,
272c¢.)



21. Undopmatuka. 11 kmacc. YrayOnennsiii ypoenb. B 2 4. [lomsxos
K.1O., Epemun E.A. (2013; 240c., 304c.)

22. Undopmatuka. 11 knacc. YrayOneHnsiit ypoens. B 2 4. Cemaxkun U.I'.,
[llenna T.}O., [llectakona JI.B. (2014; 176c¢., 216c.)

23. banasu O.H. Maremaruka: ypaBHEHHS M HEpPaBEHCTBA: IMOATOTOBKA K
EI'3: npodwnbhenii yposenb /| D.H. banasu, I'.JI. Kacmapos. — PoctoB u/ /I:
®enmukce, 2020. — 251 c.

24. MankoBa A.I'. MaremaTtuka: 3agaHWs BBICOKOWM ¥ TOBBIMICHHON
cnoxuoctu / A.I'. Mankosa. — PoctoB H/ [[: ®enukc, 2019. — 221 c.

25. Caposuuunii FO.B. EI'D 2022. 100 6annoB. Marematuka. [IpoduibHbrii
ypoBeHb. [lmanumerpus / }0.B. CagoBamuuii. — M.: M3naTenscTBO «DK3aMeH,
2022. — 144 c.

26. CemenoB A.B. Maremaruka. IlpodunbHbiii  ypoBeHb. Enunbii
rOCYJapCTBEHHBIN SK3aMeH. ['0TOBMMCS K MTOTOBOHM aTTecTaluu: [yueOHOE
nocooue] / A.B. CemenoB, A.C. Tpenamun, W.B. fmenko, M.P. Bricoukwii,
[I.U. 3axapoB; mox pen. M.B. SAmeHko; MOCKOBCKHW LIEHTP HEMPEPHIBHOTO
oOpazoBanus. — MockBa: UznarensctBo «uTemnekt-Lentpy, 2020. — 224 c.

JlononmHuTEBHAS IUTEPATYPA

27. Uadopmatuka. 10 ximacc. CaMOCTOSTENbHbIE U KOHTPOJBHBIE PaOOTHI.
bazossiii yposens. bocosa JIJI., bocoBa A.1O. u ap. (2018, 96¢.)

28. Uudopmatuka. 10-11 kmaccel. KommbroTepHblii nmpakTukyMm. ba3zoBsrii
ypoBenb. bocosa JI.JI., bocoBa A.}YO., Kyknuna U.J1. u ap. (2021, 144c.)

29. Uudopmatmka. 10-11 xmaccer. [Ipumeprsie padoure nmporpammsbl. CocT.
byraruna K.JI. (2018, 288c¢.)

30. Uadopmatuka. 11 kmacc. CamocTosiTeNbHbIE U KOHTPOJbHBIE PaOOTHI.
bazoBriii ypoens. bocosa JIJI., bocoa A.1O. u np. (2018, 96¢.)

31. Undpopmatuka u UKT. Temaruueckue tectol. 10 kmace. ['eitn AT,
FOnepman H.A. (2010, 144c.)

32. Unpopmatuka u UKT. Temaruueckue tectol. 11 kmacc. ['eitn AT,
FOnepman H.A. (2010, 111c.)

33. Undpopmatuka. YMK nmns  crapmeit  mkonsl:  10-11  kmaccsl.
Yrnyonennsiit ypoBenb. Cambuikuaa H.H. (2013, 137¢.)

34. Unpopmatuka wu  HMKT. 10 xmacc. IlpodunbHBIA  ypOBEHB.
Yrpunosuu H.JI. (2008, 387¢.)

35. Unpopmatnka wu HUKT. 11 xmacc. IIpodunbHblii  ypOBEHB.
Yrpunosuu H.JI. (2009, 308c.)

36. Undopmatuka 1 mHGOpMALIMOHHBIE TEXHOJOTUU. YueOHuk s 10-11
kiaccoB. Yrpunosuu H. /1. (2003, 512c.)

37. [lpaktukym 10 wuHPOpMATHKE W WHGOPMAIMOHHBIM TEXHOJIOTHSIM.
VYrpunosuu H./I., bocora JI.JI., Muxaiinosa H.1. (2004, 394c.)

38. Cepreee M.H. EI'D: Marematuka. 1000 3amauy ¢ oTBeTaMH U
pemrenusmu. Bee 3amaum uwactu 2 / U.H. Ceprees, B.C. Ilandepos. — M.:
M3narennscTBO «OK3amen», 2019. — 334 c.



HNuTepHeT-pecypcenl

39. https://ege.yandex.ru/ege/informatics — COJCPIKUT MOJTYJIb
TECTUPOBAHMS, IO3BOJIAET CAENATh 33JaHUS IO ONPENEIICHHBIM TEMaM pa3HbIX
YPOBHEM CIIOKHOCTH, a TAKKE 03HAKOMUTHCS C TIIATEIIbHBIM Pa300poM 3aaHui;

40. https://inf-ege.sdamgia.ru/ — CcoOIEPKUT TPEHUPOBOUYHBIC TECTOBHIC
3aIaHUS JJIs1 CAMOIIPOBEPKHU

41. https://4ege.ru/informatika/60050-demoversija-po-informatike-ege-
2021.html — comepxkut uadopmarmio o KUM EI'D B 2021 roxy

42. https://www.youtube.com/watch?v=16SybP9cwjk — Bumeokypchl mis
noAroToBku Kk EI'D ¢ pa3d0poM TUIIOBBIX TECTOBBIX 3aJaHUM;

43. https://www.youtube.com/playlist?list=PLlu30usxV4r7_4kJIvVNWVRV
hrO6wKhwil — Buaeokypcel miast moarotroBkum k EID ¢ pa3dopom THITOBBIX
TECTOBBIX 33/IaHUII;

44, http://labs.org.ru/ege/ — naboparopHbie pabOTBl MO HH(POPMATHKE,
3ananus EI'D ¢ pazbopowm;

45, http://acmp.ru/ — mkona nporpammucta. COACpKHUT 3a7add, KYpCHI,
OJIMMIUAJBI 0 MPOTPAMMUPOBAHUIO;

46. https://www.youtube.com/channel/UCmUc|DHUKIMhfgBfyHY XYuA/f
eatured — «MupopmaTrk BY», Bumeokanai ¢ pa3dopamu 3a1ad;

47. http://kpolyakov.spb.ru/school/ege.ntm — caiit Koncrantuna ITonskosa.
Copepxxutr  maTepuasibl Il HOAroToBkM Kk  EI'D, pa3dop  TUHOBBIX
AK3aMEHAIMOHHBIX 3aJaHUN C HECKOJIBKUMH CIIOCOOAMU PEILICHHUS;

48. https://informatics.msk.ru/ —  gucraHMOHHAS  TOArOTOBKA  IIO
uH(pOpMaTHKE.
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