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[Tporpamma BCTYNHUTEIBHOTO  WCOBITAaHUST  NPO(ECCHOHATBHON
HanpaeieHHOCTH «Marematika W MHpOpMaTuKa» pa3paboTaHa HA OCHOBE
denepaibHOr0  TOCYIAPCTBEHHOIO  00pa30BaTENIbHOIO  CTaHAApTa OCHOBHOTO
obmero oOpazoBaHusi, yTBepxKAeHHOro [Ipukazom MunnpoceemieHuss PO No287
ot 31.05.2021 r., ®eaepanbHOro rocy1apcTBEHHOIO 00Pa30BaTEIbHOIO CTaHAapTa
cpenHero oduiero oopazoBanusl, yrBepkaeHHOTO [Ipukazom MunoOpHayku PD No
413 ot 17.05.2012 r., B coorBerctBuM C [Ipukazom MwuHoOpHayku PO ot
29122014 1., N 1645 «O BHeceHMM W3MEHEHWH B  (eaepanbHbIi
rOCyJapCTBEHHBIA 00pa30BATEIBHBIN CTaHIAPT CPEAHEr0 OO0MIEro 0O0pa3oBaHUS,
YTBEPKACHHBI NpukazoM MwuHucTepcTBa o0pa3oBaHMss M Hayku Poccuiickoi
Oenepaumn ot 17 mas 2012 r. Ne 413», B coorBercrBum ¢ [Ipukazom
MunoOpHayku P® ot 26.06.2017 1, Ne 613 «O BHECCHHMM W3MCHCHWU B
(enepalibHbBI TOCYIAPCTBEHHBIA 00pa30BaTENIbHBIM CTAHIAPT CPEAHEr0 OOMIEro
0o0pa3oBaHusl, YTBEPKACHHBIA MpuKa3oM MuUHUCTEPCTBA OOpa30BaHUS W HAYKH
Poccuiickoi @enepanmm ot 17 mag 2012 r. Ne 413y, B coorBercTBuM ¢ [Ipukazom
Munnpocsemienuss PO or 12 asrycra 2022 roga Ne 732 «O BHECEHUM U3MEHEHUMN
B (peACpaBbHBII FOCYAAPCTBEHHBIA 00PAa30BaTENbHBINA CTAHAAPT CPEAHETO OOLIETO
0o0pa3oBaHusl, YTBEPXKACHHBIN NMpuKkazoM MUHUCTEPCTBA OOPAa30BAHHS W HAYKH
Poccuiickoi @enepauyu ot 17 masg 2012 . Ne 413y.

BerynurensHoe HCHBITAHWE TPOBOAWUTCA MO MAaTEMaTHKE W MH()OPMATHKE,
WU3y4aeMbIM B CUCTEME OOIIETO U CPEIHEr0 MPOPECCHOHAIIBHOTO 00pa30BaHUSI.

[Ipn mpoBenEHUM BCTYMHMTEIBHOTO MCHBITAHUS B (POPME KOMIBIOTEPHOTO
TECTUPOBAHUS K KXAOMY 3aJaHMIO MPEAJIOKEHBI YETHIPE BapUaHTAa OTBETA, W3
KOTOPBIX BEpHBIA OAWMH. KOJIMYECTBO TECTOBBIX 3aJaHWi B OJHOM BAapUAHTE
JOJHKHO COCTABIIATH HE MeHee 25. O0mas NpoAOKATEIBHOCTD BCTYIUTEIBHOTO
UCIBITAHUS 3aBUCUT OT KOJIMYECTBA TECTOBBIX 3aJaHWUH M COCTABIISIET 3-5 MUHYT
Ha OJIHO 3a/IaHUE.

Pe3ynbTaTel BCTYMUTENBHOTO MCHBITAHUS OLlCHUBAKOTCS Mo 100-0ammbHOM
HIKaJIE.

[TporpamMma BCTYNUTENbHBIX UCIIBITAHUI COACPKUT Pa3IEIIbl:

Nugopmaruka, wuHpopManus, HHPOPMALHOHHBIE MNPOLECCHI |
HH(POPMALMOHHAS JeSITEJIbHOCTh Y€/J10BEKA.

Hudopmarnka Kak Hayka W BUJ NPAKTUYECKOH JEATENBHOCTH. Poib
uHpopmatukn. Hupopmaumss wu ee cBoiicTBa. M3mepeHme KoamvecTBa
uHpopmanmu. EauHnnbel  mw3MepeHuss  uHpopmaumu.  @Dopmyna  Xapmin.
BeposaTHOCTHBIH ~ MOAXOA K =~ M3MEPEHHMI0  KOJMYECTBA  MH(OpPMALMH.
LlenecooOpa3HocTh, Mosie3HOCTh UHpopManuu. [lepenava n npruemM HHPOpPMALHA.
CooOumieHne, curHai, AaHHble. CHCTEMBI TEpeJaYyd W NpuemMa HH(pOpMaLUW.
Komuposanue napopmanun. KogupoBanue TEKCTOBOM, rpaduueckoil U 3ByKOBOM
uH(pOpMaLUH.



Hudopmanmonnsiii  npouecc. 3agaunm  cOopa, OOMEHa, XpaHEHUS W
00paboTKn vH(popMaum. Bocnpusitue uH(popMau YEJIOBEKOM.
Hudopmanmonnsie  TexHojoruu. HMH@opmanuoHHble  pecypchl  0OIIECTBA.
OCHOBHBIE ~ MPEANOCBUIKM  MEpeXoAa K  HMHPOPMALMOHHOMY  OOLIECCTBY.
HudopmanmonHas kynbtypa. [IpaBoBOil aceKT MO OTHOIICHUIO K WH()OPMALIHH.
KomnberoTepHas 3TuKa.

IIpeacrasiienne HuH(pOpMaALMU B KOMIIBIOTEPE.

[IpencraBnenne wuHpopMaumu B KoMmMObroTepe. CHCTEMBI  CUMCIICHHS.
[To3MMOHHBIE W HETTO3WLIMOHHBIE CUCTEMBI cunciaeHus. [lepeBon nenbix uucen u
Apo0Oei U3 NECATUYHONH CHUCTEMBI CUMCIICHUS B P-MUHYIKO CHUCTEMY CUMCIICHUS W
oOparHo. [lpaBuna BBINOSHEHUS apUPMETHUYECKUMX ONEpauuid B PA3IUUYHBIX
NO3UIMOHHBIX CUCTEMAX CYUCICHUs. llepeBon 4ymMcen MeEXIy JABOWYHOM,
BOCBMEPUYHOW W IIECTHAMAUATEPUYHONW CUCTEMAMHM CUMCICHHs. [IBoW4YHAas
apumeruka. [IpsamMoi 1 TONOMHUTENBHBIE KOABL [IpeacTaBlieHUE LENbIX YnACEN B
KoMIbroTEPe. DopMa 3anmucK yncia ¢ GUKCUPOBAHHOM U C MJIABAIONICH TOYKOMA.

OCHOBBI JIOTHKH.

OcHoBbl  JTOTMKH. OCHOBHBIE  JIOTMYECKHE JJIEMEHTHl  (OTPHIIAHKE,
OU3BIOHKLNS, KOHBIOHKUIMS, WMIUIMKALMS, OSKBHBAJICHUMS), WX TaOIMIIBI
VCTUHHOCTH. 3aKOHBI JIOTUKKA. BOCCTaHOBNEHUE JIOTHUECKUX (PYHKIMIA 1O Tabmuie
VUCTUHHOCTH, YIPOLICHUE JIOTUYECKUX BBIPAKCHUH, PEHICHUE JIOTMYECKUX 3a7a4
Ha OMpPEAEIEHHE HCTUHHOCTA HA0O0Pa BBICKA3bIBAHUN.

Aaropurmsl. CBOICTBA aJITOPUTMOB.

GopMan3anmsa MOHATHA ajiropurma. MammHa TeropuHra — mnpumMep
a0CTPaKTHOW YHHUBEPCAIBbHON BBIYMCIUTENbHON Moaenu. Te3snc Uépua-ThropuHra.
Jlpyrue yHHMBEpPCAJIbHBIE BBIYMCIWTENBHBIE MOACHH (mpumep: mammHa [locta).
YHUBEPCATBHBINA aITOPUTM. BeruncnmMeie U HeBbIUMCIMMBIE (GyHKIUU. [Ipobnema
OCTAHOBKHM M €€ HEpPa3peIIMMOCTb. AOCTPAKTHBIEC YHUBEPCATBHBIC TOPOKIAIOIIME
MozAenu (mpuMmep: TpaMMatuku). ['paduyeckoe NPEACTABICHUE aJITOPUTMA.
BeruncimmmMocTs.  DKBUBAJICHTHOCTh QJIITOPUTMUYECKUX Mozenei. [loctpoeHue
JITOPUTMOB U TPAKTHYECKHAE BEIYHACIICHHUSL.

ba3oBbic MOHATHS sA3bIKA MPOTPAMMHUPOBAHMS. KOHCTAHTHI U MEPEMEHHBIC,
TUNBl  JAHHBIX W apu(PMETHYECKUE  OMepauuu, BBOA-BBIBOJ, ONEPATOP
NPUCBAMBAaHMs. YTPABISIOIIKAE ONEPaTOpPsl U HMX BUABI (YCJIOBHBIM omeparop,
oreparop BbIOOpa, LMKI C MapaMeTpoM, LHUKJI € NOPEAYCIOBHEM, LMK C
NOCTYCJIOBUEM ). BiioskeHHbIe LMKIIBL. [IpeacTaBnenne ynpapisiomux OneparopoB
B BHIe Onok-cxem. [lpouenypbl ¥ (YHKOMHM: ONHCAHWE W WCHOJb30BAHUE.
[TapameTpbl, BHAbl WX nepenaud. MaccuBbl, WX CBoicTBa. OIHOMEPHBIE H
JBYMEPHBIC MAacCCUBBL. bBa3oBbie aJIropuTMbel 0OpaOOTKM MAaCCHUBOB. CO3/IaHUE
MAacCHBa, TOUCK JJIEMEHTOB MAacCHBa MO 33JaHHBIM NPHU3HAKAM, HAKOIUICHUE
CYMMBbI,  MPOM3BEACHHS,  NOJACYET  KOJIMYECTBA  DJIEMEHTOB  MAaCCHUBA,
YIOBJICTBOPSIOIIMX 3aJaHHBIM YCJIOBHSIM, COPTUpPOBKAa MaccuBa. (OOpaboTka
CUMBOJIBHONM mMH(popManmu. PaGorta ¢ 3ammcamu. Cucrema mporpaMMHUPOBAHUS.
TpaHCAATOPBI SA3BIKOB. WHTEPHIPETATOPHl M KOMIHWISATOPHL. (OCHOBHBIC 3Tallbl
pa3paboTku nporpamm. PazOueHue 3a1aum Ha MOA3ada4u.

O0padoTrka nHGOpMANNH B JJIEKTPOHHBIX Ta0JIUIIAX.



ONEKTPOHHBIE  TAONMIBI. HA3HAYEHHWE M OCHOBHBIE  BO3MOYKHOCTH.
PenaktupoBanue CTpyKTypbl TaOMUIBL. AOCOMIOTHAS U OTHOCUTENBHAS aipecalus
sueek. BBom umcen, gopmyn m Tekcra. CraHpaprHele QyHKIMA. OCHOBHBIC
OOBEKTHI B ANEKTPOHHBIX Ta0/IMIAaX U ONEPalMi HAJl HUMU (sSYeiika, JTUCT, KHUTA).
[Toctpoenne nmarpamm. MCnonb30BaHWE BJIEKTPOHHBIX TaONMI AJI PELICHUS
3ana4. Busyanuzanus JaHHBIX ¢ TOMOLIBIO AMArPAMM U TPa(UKOB.

TexHoI0rHH cO34aHusA 1 00pPa0OTKHU TEKCTOBOH HHPOPMALIHH.

BBon, pemaktupoBanue ©  (QOpMATUPOBAHME TEKCTa (ONEpPALMHA €
(pparMEHTOM TEKCTA, MOUCK M 3aMEHA B TEKCTE, N3MEHEHUE MMapaMeTPOB a03aleB).
BHenpeHrne B TEKCTOBBI MOKYMEHT PA3IMUHBIX OOBEKTOB (TaOJIML, AUarpamwm,
pucyHKOB, (opmyn) w uX (QopMaTUpOBaHUE. ABTOMATH3aUMs Mpolecca
NOArOTOBKM — m3naHus. Bepcrtka gokymenta. [lpoBepka opdorpadum  u
IrPaMMaTUKH.

TexHosornu 06padoTku rpadpuyeckoii nuapopmanum.

[IpencraBnenne rpadpuueckoii wmHpopmaumu. Ilukcens. ['paduueckue
npuMATUBBL.  CnocoObl  XpaHeHHsl rpapuueckoi wHpopMauun #  Gopmarsl
rpaduueckux Qaitnos. ['papuuecknii perakTop: Ha3HAYEHUE, MOJIb30BATCIbCKUI
uHTEp(dEric 1 OCHOBHBIE BO3MOMKHOCTH. ['padmyeckue 0ObEKTHl M ONEpPALMKA HAJ
HUMM.

TexHo10ruu NOMCKa U XpaHeHHs HHPOPMALHH.

KoMnberoTepHbie  apXuBbl MH(POPMALMM: SJIEKTPOHHBIE KaTaloru, Oa3bl
JNaHHBIX. ba3bl NaHHBIX: OCHOBHBIE MOHATHsA. Twmbl 0a3 AaHHBIX. PensuuoHHbIE
0a3pl AaHHbIX. CHUCTEMBI yIpaBiicHHs 0a3aMu JaHHbIX. BBOA M peaaKTUPOBAHUE
3anuceil. CopTupoBKa W MOUCK 3amuceid. OCHOBHBIE OOBEKTHI B 0a3ax JaHHBIX W
OTepalyy HaJ HUMH (3anuch, noje). Mi3smeHeHune cTpykTypsl 0a3bl JaHHBIX. Buabl
¥ criocoObl Oprasu3anuu 3anpocoB. [Ipumepsl 6a3 TaHHBIX.

[IpencraBneHne O TMOMCKOBBIX CHUCTEMAX B KOMIBIOTEPHBIX CETSIX,
OMONMOTEYHbIX MHQOPMALMOHHBIX CHCTEMAax. MCHONb30BaHME WHCTPYMEHTOB
MOMCKOBBIX CUCTEM ((POpMUPOBAHUE 3aTPOCOB) ISl padOTHI ¢ 00Pa30BATEIbHBIMU
NOPTAJIAMUA W 3JIEKTPOHHBIMHA KaTaJloraMu OMOJIMOTEK, MY3€€B, KHUTOM3/aHUS,
CMMN.

KoMmyHuKanmnoHHbIE TEXHOJIOTHH.

[TporpaMMHas w anmapaTHas OpraHu3anusi KOMIBIOTEPHBIX CHCTEM. Buibl
nporpaMmMHOro odecneyeHus. JIOKanbHbIE W MOOAJIBHBIE KOMIBIOTEPHBIE
WH(OPMALMOHHBIE CETH.

OcHoBHBIE ~ WH(OPMALMOHHBIE  PECYPCHL ANIEKTPOHHAs  TIOYTA,
TenekoHpepeHumn, QaitoBeie apxuBbl. ['uneprexkcr. HMuTepHeT. TexHomorus
World Wide Web (WWW). Tlyomukanuun 8 WWW. Tlouck uHpopmanmu. IP-
aapeca W JOMEHHbIE MMeEHa. Ajpecanus B cetu. Macka moacetu. [lonckoBbie
CUCTEMBl B KOMIBIOTEPHBIX ceTax. lIpaBuma mocTpoeHus 3ampocoB. JIndHoe
WH(OPMAMOHHOE MPOCTPAHCTBO TMoJsib3oBarenss B ceth HHrepHer. CeteBbie
coobmiectBa. [lyOnukamuss marepuanoB B cetu MutepHer. Hcmonb3oBanue
WH(OPMALMOHHBIX CUCTEM B MHTEpHETE. DnekTpoHHas kommepuus. PaszpaboTka
BeO-caiiToB. S3pik HTML.



Hcnonb3oBaHre  CpeACTB  TEICKOMMYHHUKAUMA B KOJUIEKTHBHOM
JEATEILHOCTA. TEXHOJIIOTMM M CPEACTBA 3AlUMTHl MHPOpPMALMK B TNIOOATBHOW U
JIOKAIBHOW KOMIBIOTEPHBIX CETSIX OT Pa3pyLICHUs, HECAHKLIMOHUPOBAHHOIO
noctyna. MHCTpyMeHTHI co3aaHus WH(PpOPMALMOHHBIX 00BEKTOB At MHTEepHETA.
MeTobl ¥ CpecTBa CO3JaHUs U COIPOBOXKIEHUS CaiTa.

KomnbsroTep 1 nporpaMmmHoe o0ecriedeHue.

OCHOBHBIE YCTPOWMCTBA NEPCOHATBHOTO KOMITBIOTEPA, WX HA3HAYEHUE W
Kparkas  XapakTEPUCTHKA. MPOLECCOpP, ONEpaTUBHAs NaMAThb, BHELIHSSA
SHEProHE3aBUCUMAas  MaMmsATh, YCTPOMCTBA  BBOJA-BbIBOAA.  lIporpammHoe
o0ecnieueHne  KoMmmbproTepa. CHCTEMHOE M NPUKIAOHOE  MPOTrPAMMHOE
oOecnieueHne. OnepallMOHHAs CUCTEMA. HA3HAYEHWE W OCHOBHBIE (DYHKIWM.
®aitnbl 1 karajgoru. Padora ¢ Hocutensmu uH@popmanuu. [lpencraBnenue 00
00BEMAaxX HaHHBIX M CKOPOCTSAX MOCTYNA, XapPaKTEPHBIX Ul Pa3iMYHbIX BUIOB
HocuTenel. McTtopus W TEHACHUMM PAa3BUTUS  KOMIIBIOTEPOB, YJIYUYILECHUE
XapaKTEPUCTHK  KOMIIBIOTEPOB, (PHM3MUYECKME OrpaHWYEHHMs] HA  3HAYCHUS
XaPAKTEPUCTHUK. CynepkoOMIBIOTEPHI. [Tonsarue 0 CUCTEMHOM
AAMUHUCTPUPOBAHUH.

MogaeaupoBanue 1 popmaausanus.

MoaenupoBaHue Kak METO/ MO3HaHusl. MarepualibHble H HHPOPMAIIMOHHBIC
momenu. Dopmanusanud. Marematnyeckue Monenu. Jlormyeckue MOMAEIH.
JIETEpMUHUAPOBAHHBIE W BEPOATHOCTHBIE  MOAENH. Pacy€THele  Mozenu.
OntumumzanMoHHble  mMoaenu. HMmuranmonnsle  moxaenu.  lloctpoeHue
UCCIICIOBAHUE HA KOMMBIOTEPE WH(POPMALMOHHBIX MOJEJIECH W3 Pa3IMYHbIX
NPEIMETHBIX 00JIacTEN.

Yucia, KOPHU U CTENEHU

Ilenbie uncna. CTeneHb ¢ HATypaJibHBIM MOKazatesaeM. J[poOu, MPOICHTHI,
panmoHanbHbie uyncna. Kopenb crenmenm n > 1 wm ero croiictBa. CTeneHb ¢
panMoOHAIBHBIM TOKa3areaeM u €€ cBoiicTBa. CTEMEHb C JCHCTBUTCIBHBIM
MOKA3aTeJIEM, CBOMCTBA CTCIICHU.

OCHOBBI TPHTOHOMETPHH

CuHyC, KOCHMHYC, TAQHT€HC, KOTAHTEHC MPOW3BOJIBHOTO yria. PannanHas
Mepa yrima. CHHYC, KOCHHYC, TAHIE€HC M KOTaHreHC uucia. (OCHOBHBIC
TPUTOHOMETPHYECKUE TOXKIeCTBA. Dopmysibl npuBencHUs. CUHYC, KOCHHYC H
TAHT€HC CYMMBI M PA3HOCTH ABYX YIJIOB. CHHYC U KOCHHYC JIBOWHOTO yIJia.

Jlorapugmsbi

Jlorapupm umcna. Jlorapu(m TPOU3BENCHUS, YACTHOTO, CTETCHH.
JlecATHUHBINA U HATYPATbHBIA JTOrapu(MBl, YACTIO €.

IIpeoOpa3oBanus BhIpaKeHUIl

[TpeoOpa3oBanns BBIPAKCHUN, BKIIFOUAOINUX apu(PMETUUYECKUE OIMEPALHH.
[TpeoOpa3oBaHrs BBIPAKECHUH, BKIHOYAIOLMIMX ONEPALMI0 BO3BEICHHS B CTCIICHb.
[TpeoOpa3oBanust BBIP@KECHUN, BKIIIOYAOINUX KOPHU HATYPAIBHON CTETCHH.
[IpeoOpa3oBaHusi ~ TPUTOHOMETPHUECKUX BBIPOKECHUIA. [TpeoOpazoBanue



BBIPOKCHUIA, BKJITHOYAIOUIUX ONepaluto jorapupmupoBanus. Moayib (adcontoTHas
BEJIMYMHA) YMCIa.

YpaBHeHHs H HEPABEHCTBA

KBaapaTHbele ypaBHEHMS W HEPABCHCTBA. PalMOHAIbHBIC YPAaBHEHUS U
HEpaBeHCTBA. MppanmoHanbHble ypaBHEHHs. TPUTOHOMETPUYECKUE YPABHECHHS.
[TokazarenbHble ypaBHEHHS W HepaBeHCTBA. JlorapuMmuueckue ypaBHEHHS H
HEpaBeHCTBA. PellieHue 3amay Ha JBUKCHHME, COBMECTHYHO palboTy, CMECH W
CIUIaBBl C TMOMOINBK) JIMHEHHBIX, KBaApPAaTHbIX M APOOHO-PALMOHAIBHBIX
VpaBHEHUI W uX cucreM. lIpocreiiie CUCTEMBl YpaBHEHUIl C€ JByMs
HEU3BECTHBIMH. OCHOBHBIE MPUEMBI PEIICHUS CHCTEM YPABHEHWI: MOJCTAHOBKA,
anreOpanyecKoe CIOKEHUE, BBEICHUE HOBBIX MEPEMEHHBIX. CHCTEMBI JIMHEHHBIX
HEPABEHCTB. CHCTEMbI HEPABEHCTB C OJHON NEPEMEHHOM. METOI MHTEPBAJIOB.

Hcnonb3oBanue CBOWCTB M rpa@uKoOB (YHKIMIA TPU PELICHUH YPABHEHUH U
HEPABEHCTB. M300pa’keHME HA KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PELICHUMNA
YPaBHECHU U HEPABEHCTB C ABYMS IEPEMEHHBIMU H UX CHCTEM.

Omnpenesienue 1 rpapuk QyHKUHU

OyHkums, obnacte onpenesncHus (yHKOUHM. MHOXKECTBO 3HAYCHUU
¢yakumn. ['papuk ¢ynkumu. OOpatHas (ynkuwms. [IpeoOpa3zoBanus rpaukoB:
NapaJuICTbHBIA EPEHOC, CAMMETPHSI OTHOCHTEIBHO OCEH KOOPAMHAT.

DJieMeHTapHoe uccaenoBanue GpyHKumii

MoHoTOHHOCTE  (pyHKUIMU. [IpomMexyTkH Bo3pacTaHuss W yOBIBAHWA.
Y&TtHOCTh M HEYETHOCTh (pyHKIMU. [lepuoanunocth PyHKIMU. OrpaHUYEHHOCTH
¢yHkuMHA. TOYKM 3KCTpeMyMa (JOKAJIbHOTO MAaKCHMyMa U MUHUMYMA) (DYHKIIUH.
HanGonbiiee 1 HauMeHbIIEE 3HAYCHHS (PYHKLINN.

OcCHOBHBIE 3/IeMEHTapHbIC QyHKIHH

Jluneitnas ¢ynkuus u ee rpadguk. DyHKIMS, ONMUCHIBAKOLIAs OOPATHYIO
NPONOPLUMOHAIIBHYIO 3aBUCUMOCTh U ¢¢ Trpaduk. KeagparnuHas QyHkuus u ee
rpajpuk. CreneHHas (QYHKOUS C HATYpaJbHBIM TOKa3areiaeM W €€ rpaduk.
Tpuronomerpuueckue (Qynkumm u ux rpapuku. [lokazarenvHas QyHKUHS,
norapumuueckas QyHKIUS U UX TpaduKH.

IMpousBoanas

[TonsiTHe O MPOM3BOAHON (DYHKIMH, TEOMETPHYECKUNA CMBICI TPOU3BOTHOMN.
DOU3NYECKUIA CMBICTT TPOU3BOIHOM, HAXOXKICHUE CKOPOCTU [IJid TpoLEcca,
3aJIaHHOTO (popMyJIOH WM TpagukoM. YpaBHEHUE KacaTellbHOH K rpaduky
¢yHkuuu  [IpoM3BOMHBIE  CYMMBI, Pa3HOCTH, TNPOM3BEICHUS, YACTHOTO.
[Tpon3BOHBIE OCHOBHBIX 3JIEMEHTApHbIX (yHKIUWI. BTopas mpou3BomHas u €€
(pU3NYECKUI CMBICIL.

HccnenoBanue pyHKuumii

[IpumeHeHrEe TPOM3BOAHONW K HKCCICNOBAHUI (PYHKIHMA M TOCTPOCHUIO
rpadukoB. [IpruMepsl KCITOJIB30BAHKS TPOU3BOIHOM ISl HAXOKACHUS HAMITYYlIETO
PELICHUS B MPUKIIAAHBIX, B TOM YMCJIE COLMATBHO-3KOHOMHYECKHX, 3a1a9aX

IlepBooOpa3Hasi u HHTErpas

[lepBooOpa3Hble  37eMEHTapHbIX  (pyHKOWA. [lpuMepel  nmpUMEHEHHS
MHTErpaia B (PU3UKE U TEOMETPHH.

Iiranumerpust



Tpeyronbuuk. [lapauienorpamm, OpsSMOYrOJbHMK, PpoMO,  KBajpar.
Tpanenus.

Okpy>kHOCTb M Kpyr. OKpYKHOCTb, BIHCAaHHAs B TPEYrOJbHUK, U
OKPY>KHOCTb, OMHCaHHAsl OKOJO TpeyroyibHuka. MHoroyrojibHuk. Cymma yrioB
BBIMYKJIOTO  MHOTOYTOJIbHUKA. [IpaBUiibHBIE MHOTOYTOJIbHUKM. BrucanHas
OKPY>KHOCTb M OTIMCAHHAS OKPYKHOCTh MPABUJILHOTO MHOTOYTOJIbHUKA.

IIpsiMblie U MJIOCKOCTH B MPOCTPAHCTBE

[lepecekatommecs, MApaAUIENBHBIE W CKPEIIMBAKOIIMECS  MPSMBIC,
NEPHEHAMKYJIIPHOCTh MpMbIX. [TapayiebHOCTh MPSMOM M TJIOCKOCTH, MTPU3HAKU
u  cBoiictBa. [lapamnenbHOCTH  MIIOCKOCTEW, MNPHU3HAKM W CBOWCTBA.
[leprneHAUKYISIPHOCT,  MPsSMOW M MJIOCKOCTH, TPU3HAKM W  CBOMCTBAQ;
NEPNEHAMKYJIAP M HAKJIOHHAs; TeopeMa O TPEX  MNEPHEHAMKYJsIpax.
IleprieHAUKYIAPHOCTE  IUIOCKOCTEHN, MpU3HAKW W cBoicTBa IlapannensHoe
NPOEKTUPOBaHKE. M300pakeHre MPOCTPAHCTBEHHBIX (PUTYP.

MHOrorpaHHuKH

[Ipusma, €€ ocHoBaHus, OOKOBBIC PEOpa, BbICOTA, OOKOBAs MOBEPXHOCTH;
npsMas pu3Ma; npaBuibHas npusma. [lapainenenunen; Ky0; CHMMETPUM B KyOe,
B napajenenunene. [lupamuna, €€ ocHoBaHue, OOKOBBIC PEOpaA, BhICOTA, OOKOBAs
MOBEPXHOCTh; TPEYrojbHas MUpaMua; MpaBUIbHAs MUPaMUA.

Ceuenuss kyOa, mpusMmbl, nupamuabl. llpeacraBieHue O MPABUIBHBIX
MHOTOIPaHHUKAX (TE€Tpa’Ap, KyO, OKTadap, A0ACKAdAP U UKOCAP).

Tena 1 NOBEPXHOCTH BpaLleHHUs

[umaaap. OcHoBaHue, BbICOTA, OOKOBas MOBEPXHOCTh, oOOpa3yrouias,
pa3BEPTKA.

Konyc. OcHoBaHue, BbICOTa, OOKOBasi IMOBEPXHOCTh, 0Opa3yrolas,
pa3séprka. lllap u cdepa, ux ceyeHus.

H3mepenne reoMmeTpu4ecKUX BeJIHYUH

Benuuuna yrna, rpagaycHas Mepa yriia, COOTBETCTBUE MEXKIY BEIMUYMHOM
yIiia U JJIMHON IyT¥ OKPYXKHOCTH. YTOJI MEXKIY NPSIMbIMU B MIPOCTPAHCTBE, Yo
MEXIY OpsIMON M IJIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTsIMM. [lJiMHA OTpe3Ka,
JIOMaHOH, OKPYKHOCTH;, IEPUMETP MHOTOYTOJIbHUKA.

PaccTosiHue OT TOUKH 10 TPSIMO#A, OT TOUKH A0 MJIOCKOCTH.

PacctosiHue Mexay NapasieibHBIMA W CKPELIMBAIOIIMMUCS TPSMBIMHU;
PacCTOSIHUE MEKAY MapaJICTbHBIMU TJIOCKOCTSIMHU.

[Tnomwanae TpeyroiabHWKA, MapajijieiorpaMma, Tpamneluu, Kpyra, CEKTOpa.
[Tnomane  MOBEPXHOCTH  KOHyca, IwumHapa, cdepel.  OObEM  KyOa,
OpSMOYTOJIBHOTO Mapajliesienunea, NUpaMUAbl, MPU3MbL, LUIMHIPA, KOHYCA,
aapa.

KoopanHaTtsl 1 BEKTOPHI

Koopaunatel Ha mpsiMoid. JlekapTOBbI KOOPAMHATHI HA TUIOCKOCTH M B
npoctpaHcTBe. DOpMyJia pACCTOSHUS MEXKAY BYMs TOUKAMH, YPABHEHUE CEPHI.

BekTop, MOIysib BEKTOpa, PaBEHCTBO BEKTOPOB, CIOXKECHUE BEKTOPOB U
YMHOKEHUE BeKTOpa Ha uuciio. KosmuHeapHbie BEKTOPBL. PaznoxkeHue BeKTopa mno
JBYM HEKOJUIMHEApHbIM BekTOpaMm. KomiiaHapHble BEKTOPHL. PaznoskeHue Mo



TPEM  HEKOMIUIAaHAPHBIM  BekTOpaMm. KoopauHarel — BEKTOpa,  CKaJIsSPHOE
MIPOU3BEACHUE BEKTOPOB, YIOJl MEXKIY BEKTOPAMH.

JJIeMEeHThl KOMOUHATOPUKH

[Toouepénuplii 1 OMHOBPEMEHHBINA BbIOOp. DOpPMyJNBI YMClIa COYETAHWUH W
nepectaHoBoK. bunoM HeroToHa.

JIEMEHTBI CTATHCTHKH

TabmuyHoe ® rpa@uyeckoe MNPEACTABICHUE MaHHBIX. Mcnonp30BaHuE
TaOMMI, U JAWAarpaMM JUIs MPEACTABICHUS JAHHBIX. UMCIOBBIE XapaKTEPUCTUKH
PAAOB JAHHBIX.

Hcnonb30BaHue CBOMCTB M XapaKTEPUCTUK YMCIIOBBIX HAOOPOB: CPEIHUX,
HauOOJNBIIEr0 U HAMMEHBIIETO 3HAYCHHUSI, Pa3Maxa, JUCIICPCUH.

JJIeMEHTBI TEOPUH BEPOSITHOCTEH

BepostHocTH  coObITHiA.  BBIUMCIIEHWE BEpPOATHOCTEH B  OMBITAX C
PaBHOBO3MO)KHBIMHA ~ 3JIEMEHTAPHBIMM ~ UCXOdamu. [IpuMepsl  MCHOJIB30BaHUS
BEPOSITHOCTEHM M CTATUCTUKH MPU PELLICHUAN MPUKIIAJHBIX 3a/1a4.

Mexannka. Kunemaruka.

Mexanndeckoe ABMKEHUE. OTHOCUTENBHOCT MEXAHMYECKOTO ABUKCHMS.
Cucremsl orcueta. CKaIsIPHBIE U BEKTOPHBIE (DU3MYECKUE BENMUMHBL. MTIHOBEHHAS
CKOPOCTb. YCKOpeHHe. PaBHOYCKOpeHHOE nBikeHue. (CBOOOJHOE TaACHHE.
YckopeHue cBOOOIHOrO majacHus. [[BUKEHHE MO OKPY>KHOCTH € MOCTOSHHOW IO
MOJYJIIO CKOPOCTBIO.

JInnamuka.

Huepunanenbie cucrembl otcuéra. [lepBeiii 3akoH HeroToHa. IIpuHDmn
oTHOcuTeNnbHOCTH ["anmunes. Macca tena. [InotHocTs BemecTsa. Cwuna. [IpuHumn
cynepno3uniun cujl. CrnocoObl u3MepeHnus cujl. Bropoi 3akoH HeroroHa mms
marepuanbHOi Toukd B MCO. Tperuit 3akoH Hpr0TOHA 711 MAaTepUANBHBIX TOYEK.
3aKOH BCEMUPHOTO TAroteHus. Cuia ynpyroctu. 3akoH ['yka. Cuna tpenus. Cuna
TPEHMsI CKOJIbKeHU. Cuia TpeHus nokos. KoagpuuueHt TpeHus.

3aKoHBI COXpaHEHHUS.

HNmMnynec MarepuanbHOi TOUKH. MMIynibe cucTeMBl Tell. 3aKOH COXPAHEHUS
umnyneca. Kunernueckas sneprust m paGota. [loTeHIManpHas 3HEPrus Teina B
IpaBATAMOHHOM Tone. [loTeHumanbHas 3HEprus ynpyro AaeOpMUPOBAHHOTO
Tena. 3aKOH COXPAHCHUST MEXAHMYECKOH >Hepru. MexaHuueckue KoneOaHus U
BOJIHBL. ['apMOHMYeckue KkoyeOaHusi mMarepuanbHO Touku. [lepmox m wacrtora
koneOanuii. Ileppon  CBOOOAHBIX  KOJMEOAHWA  MPY>KMHHOTO ~ MAsTHUKA.
Broinyxnennbie koneOanus. Pe3onanc. IlomepeuHbie ¥ MPOAONBHBIC BOJIHBIL.
CKOpOCTh pacmpoCTpaHeHHs W JAnuHA BOJHBL MHTephepeHums m audpakums
BOJH. 3BYK. CKOPOCTH 3ByKA.

Mounexkyasipaast pusuka.

ATOMUCTHYECKAS TEOPUS CTPOEHUS BELIECTBA. TEMI0BOE ABUKEHUE aTOMOB
M MOJIEKYJI BEIIECTBA. B3auMoneHCTBUE YaCTUL BEIIECTBA. DKCIEPUMEHTANBHBIC
OCHOBaHUSl MOJIEKYJIIPHO-KMHETHUYECKOW Teopun. uddys3us. bpoyHoBCkoe
JBW>KCHHE. AOCONIOTHAS TEMIEparypa. YPaBHEHUE COCTOSIHHMS MICATIBHOTO rasa.
CBs3b CpelHEH KWMHETUYECKOHM DHEPIMM TEIUIOBOIO JBWKCHUS MOJEKYJ C
abcomroTHol Temmneparypoil. OcHoBHoe ypaBHeHne MKT. CrpoeHue razos,



JKUIKOCTEN W TBEPAbIX Ten. HachlEHHBIE M HEHACHILIECHHBIE Mapbl. BAaKHOCTH
Bo3ayxa. OTHOCUTENBHAS BIAKHOCTh. M3MEHEHME arperarHblx COCTOSTHUHN
BCIIECTBA: MCNAPEHUE W KOHACHCALMS, KWICHUE OKUAKOCTH. H3MeHeHue
arperaTHbIX COCTOSIHUIA BEILECTBA: TUIABJICHUE U KPUCTAILTA3ALMS.

TepmoanHamuka.

HM3meHeHne — arperaTHelX — COCTOSHMMA — BEILECTBA.  IUIABIIEHUE U
KpucTaym3anus. BHyTpeHHss sHeprus. Pabota w Temonepeaadya Kak crnocoObl
W3MEHEHUS BHYTPEHHEH sHepruv. KOHBEKUHMs, TEIUIONPOBOAHOCTb, M3IYUYEHUE.
KonmuyecTBO TEIOTHL. YIenbHAsA TEMJIOEMKOCTh BELIECTBA. Y AECNBHAS TEIUIOTA
napooOpa3oBaHus. YENbHAs TEMJIOTA TUIABJICHUS. YAENbHAs TEIUIOTA CrOPAHUs
TorumBa. [lepBelii 3aKOH TepMOAVMHAMUKHK. [IpUHOMNBI JOEHCTBHS TEIIOBBIX
MauH. [[poOiieMbl SHEPrETUKH U OXPaHA OKPY>KArOLICH CPebl.

DJIEKTPOAMHAMHUKA. JJIEKTPHYECKOe 1oJIe.

DneKTpu3anms Ten U €€ NPOSBICHUS. OJNEKTPUYECKUH 3apan. JlBa Buaa
3apsana.  OJIEMEHTApHBIM  DJIEKTPUYECKMA  3apsA.  3aKOH  COXPAHEHUs
BIEKTPUYECKOrO 3apsaa. B3aumonencTBue 3apsanoB. ToyeuHbIE 3apsabl. 3aKOH
Kynona. Onexrpuyeckoe mnose. Ero neictBue Ha JJIEKTPUUECKUE 3apsi/bl.
Hanpsok€HHOCTE AEKTPUYECKOro NOJIs. [I0TEHIHATBHOCTE ANEKTPOCTATUYECKOTO
noJig. Pa3HOCTE MOTEHUMANOB W HanpsbkeHue. [loTeHuMabHas SHeprus 3apsaa B
BNEKTPOCTATUUECKOM Tmosie. [loTeHuman snaekrpocratudeckoro mnons. Ces3b
HanpsOKEHHOCTA  MOJS M Pa3sHOCTH  MOTEHUMAIOB  UIS  OJHOPOIHOTO
BNEKTPOCTATUYECKOTO TOJIs. [IpUHIMO Cynepno3uumu JJIEKTPUUYECKUX TOJICH.
[TpOBOIHMKM B 3JIEKTPOCTATUYECKOM TIOJIE. YCJIOBHE PABHOBECUS 3aPsIOB.
JIUBIIEKTPUKU B BJIEKTPOCTATHYECKOM TOJE. JIMAJIEKTpUYECKAass MPOHULAEMOCTh
BeuiectBa.  Konaencarop. OneKTpoEMKOCTb  KOHAeHcaropa. [lapamiensHoe
COCIUHCHUE KOHIEHCATOPOB. llociaenoBareibHOE COCIMHEHUE KOHACHCATOPOB.
DHEprus 3apsHKEHHOTO KOHACHCATOPa.

IHocTositHHBII TOK.

Cuna Ttoka. IlocrosHHBIH TOK. MCTOYUHMKM MOCTOSHHOTO Toka. DJIC
MCTOYHMKA TOKA. BHyTpPEeHHEE CONPOTHUBICHHE MCTOYHUKA TOKA. YCIOBUSA
CYLLECTBOBAHMS JJICKTPUUECKOrO0 TOKA. 3akoH Oma s ydacTKa LEnu.
DNEKTPUYECKOE COMPOTUBICHUE. 3aBUCUMOCTb CONPOTUBIICHUS OJHOPOIHOTO
MPOBOJHUKA OT €r0 JJIMHbl W CEYCHHUS. Y JACIbHOE CONMPOTMBIICHUE BELIECTBA.
Hanpsbkenue w  3IeKTpoABMOKYyIIas cwia. 3akoH Owma uiss TOJIHOM  LETH.
[TapamiensHOE COCIMHEHHME MNPOBOJHMUKOB. llOCIIENOBAaTENBHOE COCAUHEHHE
npoBOAHKUKOB. PaboTa snekTpuueckoro Toka. 3akoH Jxoyis — Jlenna. MomHocTh
ANEKTPUYECKOTO TOKA. MOINHOCT MCTOYHHMKA TOKA. OJEKTPUYECKUA TOK B
MeTajlax, razax M Bakyyme. CBOOOIHBIE HOCHUTENM JJICKTPUYECKUX 3apSA0B B
npoBoaHukax. [lomynpoBognuku. CoOOCTBEHHas W MPUMECHAs MPOBOJMMOCTD
NOJYMPOBOAHUKOB. [101yTpOBOAHIKOBBIE TPHOOPHI.

Mar-uTHble sIBJICHHS.

Bekrop MarHutHON MHAYKUMK. [ [pUHOMIT CynEPIIO3UIMM MATHATHBIX TOJEH.
JIMHUM MHOYKOMM MArHUTHOrO nojiss. KapruHa JMHWA WHAYKIUW MardHUTHOTO
NOJIst TIOJIOCOBOTO M MOAKOBOOOPA3HOTO MOCTOSIHHBIX MArHWTOB. OmbIT DpcTena.
MarsuTHO€E 1oJIe MPOBOAHUKA ¢ TOKOM. KapThHa JIMHWIA WHAYKLUHA MarHUTHOTO



NoJIE JUIMHHOTO TPSMOT0 MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHMKA,
karymku ¢ TokoM. Cuna Awmmnepa. Cuna Jlopenma.  CamMOMHAYKIUS.
HWHIyKTUBHOCTb. DHEPIrUsi MArHUTHOIO MOJIsl. MarHuTHBIE CBOMCTBA BEILECTBA.
Onextpoapurarens.  [IoTOk  BEKTOpa  MarHMUTHOM  MHAYKUMHU.  SIBIeHUE
BNEKTPOMArHUTHOH uMHAYKIMU. OJC WMHAYKUMU. 3aKOH JBIEKTPOMArHUTHOM
nHaykumu @apanes. [Ipasuio Jlenna.

DJIeKTPOMATHUTHBIC KOJICOAHNS H BOJIHbL.

Konebarenbubliik kOHTYp. CBOOOAHBIE JJICKTPOMArHUTHBIE KOJeOaHUs B
uAcanbHOM KoneOareapHOM KOHType. ®opmyna TomcoHa. 3akoH COXpaHEHUs
SHEPruM B HICATBHOM KOJIEOATEIbHOM KOHType. CBOOOIHBIE M BBIHY>KICHHBIC
AJNIEKTPOMArHUTHBIE KOJIcOaHus. ['apMOHMYECKHAE SIIEKTPOMArHUTHBIE KOJIEOAHUS.
OnekTpudeckuii pe3oHaHc. llepemennblii TOK. [Ipom3BOACTBO, mnepemava u
NOTPEOJICHUE SJIEKTPUUYECKONH DHEPIrUU. OJEKTPOMArHUTHBIE BOJIHBI. CKOPOCTH
BNEKTPOMArHUTHBIX  BONH. CBOHCTBA  JJIEKTPOMarHUTHBIX  BOJH.  [llkanma
ANEKTPOMArHUTHBIX BOJIH. [IpUMEHEHME SIIEKTPOMArHUTHBIX BOJIH B TEXHUKE WU
OBITY. DJEKTPOMArHUTHOE MOJIE.

Onruka.

[IpssMonuHENHOE PACPOCTPAHEHUE CBETA B OAHOPOAHOMN cpeae. ToueyHbli
UCTOYHUK. JIyu cBeTa. CKOPOCTh CBETA. 3aKOHBI OTPAXKEHUS U MPEIIOMIICHUS CBETA.
AOCOMIOTHBIA ~ moKazaresnb  npeomisicHus.  OTHOCHTENBHBIA — TOKA3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. CoOMparomme U pacCeHBArOIINE
muH3bl. ToHKasg nrH3a. DOKYCHOE PACCTOSIHUE M ONTUYECKAS CUJIa TOHKOM JIMH3BI.
Ontuueckne npubopel. HuTepdepeHums cBera. KoOrepeHTHblE HCTOYHUKH.
VYcinoBuss HaOMIOJACHHUST MAaKCHMyMOB W MUHMMYMOB B HHTEP(PEPECHUMOHHON
KapTUHE OT ABYX CHH(A3HBIX KOIEPEHTHBIX WCTOYHWKOB. JlM(pakuus cBeTa.
JupaknuoHHas pemieTka. YCJIOBUE HAONIOACHHS TJIaBHBIX MaKCUMYMOB MpH
HOPMAJIBHOM TAJACHUA MOHOXPOMATHMYECKOr0 CBETAa C JJIMHOW BOJIHBI A Ha
pewéTky ¢ nepuojom d. [Tonspuzanus ceera. Jlucnepcust CBeTa.

CrneuuajbHasi TEOPHUSE OTHOCUTEIbHOCTH.

[TocTynarel CrnenManbHONR TEOPUM OTHOCUTENBHOCTH. HMHBApUAaHTHOCTH
MOAYJS CKOPOCTH CBETa B BakyyMe. [IpMHLMII OTHOCHTENIBHOCTH OWHINTEHHA.
[Tonnas >Heprus. DHeprus Mokos. PenstuBucTckuii ummynbe. JlegekT macc u
SHEPIUsl CBA3H.

Du3uka aTomMa.

['mnoteza Ilnanka o kBaHTax. DorosnexkTpuueckuii 3(PPeKT. 3aKoHBI
doroapdekra. YpapHenue OiHmTerHa s poroddpdekra. doton. [lyammsm
cBOCTB cBeTa. [lapnenue ceera. Moaenu crpoenus aroma. Onbitel Pesepdopaa.
OOBACHEHNE JTMHEHYATOrO CIEKTPa BOJAOPOAA HA OCHOBE KBAHTOBBIX MOCTYJIATOB
bopa.

Du3HKa aTOMHOTI0 AApa.

CocraB u cTpoeHre aTtoMHOro sapa. CBOWCTBA SNEPHBIX CHIL. DHEPrus
CBSI3M aTOMHBIX SA€P. BUIABI paliOaKTUBHBIX MPEBPALLEHUA ATOMHBIX sIIEP. 3AKOH
paaroakTUBHOIO pacnana. CBOWCTBA MOHU3UPYIOIIMX SACPHBIX U3nydeHuid. Jlo3a
u3lyyeHus. SnepHele peakumu. llenmHas peakuus aeneHus  saaep.  SlnepHad
SHEPreTuka. TepMOSACPHBINA CUHTE3. DIEMEHTAPHBIE YACTHULLBI.



Pexomenayemas aureparypa:

OcHOBHas uTeparypa

1. Unpopmatuka wm HMKT. 10 wmacc. ba3oBbiii u  npouibHBIA
ypoBHu. I'eitn A.I'. u ap. (2012, 272c¢.)

2. Wngpopmatmka wm HKT. 11 wmacc. ba3oBeiii u  npouibHBIA
ypoBHu. ['eitn A.I'. u ap. (2009, 336¢.)

3. Undpopmaruka u HKT. bazoseiii ypoenb. [lpaktukym ams 10-11
kiaccoB. Cemakun U.I'., Xennep E.K., [llenna T.1O. (2011, 120c¢.)

4. Wnpopmatnka u UKT. bazoBelii ypoBeHb. YueOHuk is 10-11
knaccoB. Cemakun W.I'., Xennep E.K. (2012, 246c¢.)

5. Hudopmaruka 51 HKT. 3a1aYHUK-TIPAKTUKY M. 10-11
knaccel ['eiin A.T'. (2010, 157c¢.)

6. Unpopmatuka u HUKT. 3anaunuk-npaktukym. B 2 1. Ilog pen.
Cemakuna N.I"., Xennepa E.K. (2012, 603c.)

7. Wndpopmaruka u UKT. YueObuuk aiisa 10 xknacca. basosslii ypoBens. [lon
pen. Makaposoii H.B. (2009, 256¢.)

8. Hudopmaruka u UKT. YueOnuk ans 11 knacca. ba3osslit ypoBens. [1ofg
pen. Makaposoii H.B. (2009, 224c¢.)

9. Wndopmaruka. 10 kmacc. (0a3oBblii W yriyOneHHBIA ypoBHH). B 2
y, [Tonsikos K.1O., Epemun E.A. (2019; 352c¢., 352¢.)

10. Unpopmaruka. 10 knacc. bazoBeiii ypoenb. Yrpunouu H.JI. (2017,
288c¢.)

11. Uapopmaruka. 10  kmacc. bazoBeii  ypoBenb. bocoa  JLJL,
Bocosa A 1O. (2017, 288¢.)

12. Uapopmaruka. 10 kmacc. bazoBeiii  ypoBeHb. Cemakun W,
Xennep E.K., ITlenna T.1O. (2015, 264c.)

13. Unpopmaruka. 10 knacc. YruyOneHHslii ypoBeHb. B 2 4. [lonsikos
KIO., Epemun E.A. (2013; 344c., 304c.)

14. Uapopmaruka. 10 knace. YrayOneHHsblil ypoenb. B 2 u. Cemakun W.I'.,
[llewna T.1O., [llectakora JI.B. (2014; 184c., 232c¢.)

15. Unpopmaruka. 10-11 kmaccel. YriryOneHHblid ypoBeHb. [Ipaktukym. B 2
4. Cemakun W.I"., lllenna T .1O., [Tlectakosa JI.B. (2013; 168c¢., 120c.)

16. Unpopmaruka. 10-11 kmaccer. T'eiitn AI., CenokocoB A.U.,
Onepman H.A. (2005, 255c¢.)

17. Uadopmaruka. 11 kmacc. (0a3oBbiii U yrayOneHHbId ypoBHH). B 2
y. [Tonsikos K .1O., Epemun E.A. (2017; 240c., 304c¢.)

18. Unpopmatuka. 11  kmacc. baszoBelii  ypoBenb. bocoa  JLJL,
bocosa A 1O. (2017, 256¢.)

19. Unpopmaruka. 11 kimacc. bazoBeiii  ypoBeHb. Cemakun W,
Xennep E.K., Ilenna T.1O. (2014, 224c.)

20. Uupopmaruka. 11 kmacc. ba3zoBbiit ypoeens. Yrpunosuu H.J. (2017,
272¢.)



21. Uupopmaruka. 11 knacc. YriyOnenHwlii ypoBeHb. B 2 4. [lonsikos
KIO., Epemun E.A. (2013; 240c., 304c.)

22. Uupopmaruka. 11 kmacc. YrnyOnennslil yposenb. B 2 u. Cemakun W.I'.,
[llewna T .1O., [llectakora JI.B. (2014; 176¢., 216c¢.)

23. baasn O.H. Maremartnka: ypaBHEHHs MU HEPABEHCTBA. MOATOTOBKA K
EI'D: npodunenbiii ypoBens / O.H. banasn, I'.JI. Kacnapos. — PocroB n/ :
®enukc, 2020. — 251 c.

24. MankoBa A.I'. Maremaruka: 3anaHus BBICOKOW W TMOBBILICHHOM
cnoxkHoctu / A.I'. Mankoa. — PoctoB H/ J: ®denukc, 2019. — 221 c.

25. Capopanumii }0.B. EI'D 2022. 100 6annmoB. Maremaruka. [IpodunbHbiii
ypoBeHb. [Inanumerpus / FO.B. Capopauunii. — M.: M3narenbCTBO «OK3aMEHY,
2022. — 144 c.

26. CemenoB A.B. Maremaruka. [lpodunbHblii  ypoBeHb. EauHbIi
rOCYy/JapCTBEHHBIA 53K3aMEH. ['OTOBMMCS K WTOrOBOM arrecraumu: [ydyeOHOE
nocodue] / A.B. CemenoB, A.C. Tpenamun, WM.B. Amenko, WU.P. Briconkuii,
ILU. 3axapoB;, mom pen. WM.B. SmeHko, MOCKOBCKHI IEHTP HEMPEPHIBHOTO
oOpazoBanus. — Mocksa: UzparensctBo «Muatemnekt-Lientpy, 2020. — 224 c.

JlononHuTENBHAS TATEPATypa

27. Uapopmaruka. 10 kmacc. CaMOCTOSATENBHBIE U KOHTPOJIbHBIE PabOTHI.
bazogeliit ypoeens. bocora JI.JI., bocoBa A.1O. u ap. (2018, 96¢.)

28. Uupopmaruka. 10-11 xnaccel. KoMnbroTepHblii mpakTUKyM. ba3oBbiid
ypoBenb. bocosa JLJI., bocosa A.1O., Kyknuna U 1. u np. (2021, 144c¢.)

29. Undopmaruka. 10-11 knaccel. [Ipumepnbie padouue nporpamMmbl. COCT.
Bytsaruna K.JI. (2018, 288c¢.)

30. Undpopmaruka. 11 knacc. CaMOCTOSTENBHBIE U KOHTPOJIBHBIE PAOOTHI.
bazogelit ypoeens. bocora JI.JI., bocosa A.1O. u ap. (2018, 96¢.)

31. Unpopmaruka u UKT. Temarmueckue tectel. 10 wmacc. I'eitn AL,
Onepman H.A. (2010, 144c.)

32. Unpopmatuka u UKT. Temarmueckue tectel. 11 kmacc. I'eitn AL,
Onepman H.A. (2010, 111c.)

33. Unpopmatuka. YMK s crapmeil  mkomsl:  10-11  xmaccsl
Yrnybnennsiii yposenb. Cambiikuna H.H. (2013, 137¢.)

34. Uudpopmatuka wu HKT. 10 kmacc. [lpodunbHbid  ypOBEHb.
Yrpunosuu H.JI. (2008, 387c.)

35. Uudpopmatuka wu  MKT. 11 wmacc. [lpodunbHblii  ypOBEHb.
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39. https://ege.yandex.ru/ege/informatics — COJEPKUT MOJIYJIb
TECTUPOBAHUS, MO3BOJIET CHENATh 3aJaHWs MO OMPENETICHHBIM TEMaM pa3HbIX
YPOBHEH CJI0KHOCTH, a TAKXKE 03HAKOMUTLCS C THIATEIbHBIM pa300poM 3a1aHuil;
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