Kupogrckoe o61acTHOE roCcy/1apCTBEHHOE
00111e00pa3zoBaTebHOE OO KETHOE YUPEIKICHHE
«Cpennsis mkosia nrr Opudm»

PACCMOTPEHO COI'-TACOBAHO YTBEPXKJIEHO
pykoBoauteinb IIMO yuuteneit = 3am. qupektopa no Y BP JTUPEKTOP
MaTeMaTHKH, PU3UKH U KOTI'OBY CILI nrr Opuun KOI'OBY CII nrr Opuun
nH(pOpMATHKH
KOI'ObY CII art Opuun I'.1. Pennna T.B. Bonoanna
E.A. llluxoBa «31» aBrycra 2023 r ITpuxaz Ne 174
ot 01.09.2023 r
[Iporokoin Ne 1
ot 30.08.2023 r
PabGouasi nporpaMma no npeamery
«HpaKanecxaﬂ MaTEeMaTHKA»
(mpeamerHasn odaacTh «MareMaTHKa 1 HHPOPMATHKAY)
IJIA 9 KJ1accoB
Ha 2023/2024 y4eoHblii roa
ABTOpP-COCTABUTEJIb:
[[InxoBa Enena ApkaareBHa
YUUTENNb MATEMaTUKN
BbICIIas KBAJTM(UKAITMOHHAS KaTerOpHs;
bapanosa I'aninna HukoslaesHa
YUUTENNb MaTEMaTUKN
nepBasi KBUIM(UKALMOHHAS KaTerOpHs
BOH oAvHa MopnucaHo undposon
noanucolo: BonognHa
Tatoaa e Opwan 2023

BanepreBHa  3:37.3 40300



IHosicHuTEeIbHASA 3aIIUCKA

PaGouas mporpamma no npenmety «lIpakTrueckas MaTeMaTHKa ISl ydamuxcs 9 kimacca
cocraBieHa Ha ocHoBe DenepanbHOrO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOrO CTaHAapTa
OCHOBHOTO 00IIer0 00pa30BaHwsl, NIAHUPYEMBIX PE3yIbTATOB OCHOBHOT'O OOIIEro 00pa3oBaHus,
C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM y4eOHOro mpoiiecca, 3aaa4y
(hopMUpPOBaHUS Y MIKOJFHUKA YMEHHS YIUTHCS i B COOTBETCTBUH C IIEJISIMH U 33]]Ja9aMU OCHOBHOMU
00pa30BaTeNbHOM MPOrpaMMBbI IIKOJIbI, B COOTBETCTBHUHU:
HopmaTuBHO-ipaBoBbI€ TOKYMEHTBI
1. ®enepanbHblii rocydapCTBEHHBIM 00pa3oBaTeNbHBIA CTaHAAPT OCHOBHOIO  OOIIEro
oOpa3oBaHMs, YTBEPKICHHBIA MpHKa3oM MHUHHCTEPCTBA 00pa3oBaHUs W Hayku Poccuiickoi
Oenepanuu ot 17 gexadpst 2010 r. Ne 1897.
2. Ilpukaz MunucrepcTBa oopa3zoBanus U Hayku Poccuiickoit deneparmu ot 31.12.2015 Nel577
«O BHeceHMHM H3MEHEHHI B (enepanbHBIi TOCYAapCTBEHHBIM CTaHIApPT OCHOBHOIO OOILEro
oOpa3oBaHMs, YTBEPXKICHHBIA MpHKa3oM MUHHCTEPCTBA 0Opa3oBaHUS M Hayku Poccuiickoi
®denepanun» ot 17 nexadps 2010 r. Ne1897.
3.0cHoBHast 0OpaszoBaTeNbHAS IporpaMMa OCHOBHOTO obmero oopazosanus KOI'OBY CIII nrr
Opuun
[IpemnaraeMprii Kypc HMEET NPAKTUYECKYIO HAMPaBICHHOCTh, €ro OCHOBHOE COJIEp)KaHHE
COCTaBJISIOT yueOHbIe 3a7auu. M3nokeHne mpakTHUeCKUX MPUEMOB PEIICHUS COMPOBOXKIACTCS
HEO0OXOIMMBIMH TCOPETHUSCKUMU CBeICHUSIMH. Kypc HarpaBiieH Ha BOCIIOJIHEHUE HETOCTAIOIINX
3HaHUN, OTPAOOTKY NMPUEMOB PEILICHUS 3aJlaHUN PA3IIUYHBIX THUIIOB U YPOBHEH CIOXHOCTU BHE
3aBUCUMOCTH OT (DOPMYJIHUPOBKH, a TAaK)Ke OTPAOOTKY TUIIOBBIX 3aaanuii OI'D o maremaruke.
B3aumocBs3b ¢ nporpaMMoii BOCUTAHUS

[Iporpamma kypca paszpaboTaHa ¢ Y4Ye€TOM PEKOMEHJALUNW TPUMEPHOW IPOrPaAMMBI
BocnuTanus. CormacHo [lpumepHOil mporpaMMe BOCHHTAHHUS Y COBPEMEHHOTO IIKOJIbHHMKA
JOJDKHBI OBITH CPOPMHUPOBAHBI IICHHOCTH POJWHBI, 4YeJIOBEeKa, MPUPOJIBI, CEMBH, IPYXKOBI,
COTPYIHUYECTBA, 3HAHUS, 3/I0POBBS, TPYAa, KYJIbTYPhl U KPacOThl. DTH LIEHHOCTH HAXOJSAT CBOE
OTpaX€HUE B COJICP’)KAHUH 3aHSATUM, BHOCST BKJIa/l B BOCIIHUTAHHUE: TPAXKIAHCKOE, TAaTPUOTUUYECKOE,
JyXOBHO-HPABCTBEHHOE, 3CTETHMYECKOE, SKOJOTUYECKOEe, TPYJOBOE, BOCHUTAHUE IEHHOCTEH
Hay4YHOTO TO3HaHUs, (GOPMHUPOBAHUE KYJIBTYpPHI 3I0POBOTO 00pasza >KW3HHU, dMOIUOHAIHLHOTO
Onaromnonyuus. Peanuzanus Kypca crmocoOCTBYeT OCYIIECTBICHUIO TJIABHOM 11€TM BOCTIUTAHUS —
MTOJTHOLIEHHOMY JINYHOCTHOMY Pa3BUTHIO IIIKOJIBHUKOB U CO3JJaHUIO YCJIIOBHH /I X TTO3UTUBHOMN
coLMaIN3aluu
OO0yuenue MmaTeMaTHKe B OCHOBHOM 1IK0JIe HANIPABJIEHO HA IOCTUKEHHUE CJIeAYIONIUX 1esiei:
B nanpaenenuu nuunocmnozo pazeumus:

® Pa3BuTHE JIOTMYECKOT0 U KPUTHUUECKOTO MBILUICHUS, KYIbTYPbl PEUd, CHOCOOHOCTH K
YMCTBEHHOMY DKCIIEPUMEHTY;

e @dopMUPOBaHHE Yy YYAIIUXCS HMHTEIUIEKTYATbHOW YECTHOCTM U OOBEKTHBHOCTH,
CIIOCOOHOCTH K TPEOJIOJICHUIO MBICTUTEIBHBIX CTEPEOTHIIOB, BBITEKAIOIMINX U3
OOBIJIEHHOTO OMBITA;

e BocnuraHue KadecTB JJUYHOCTH, 06GCHC‘-II/IB3.IOH_[I/IX COMMAJIBHYTIO MO6I/IJ'IBHOCTL,
CIIOCOOHOCTH IMPUHUMATDB CAMOCTOATCIIbHBIC PCIICHU A,

e ®dopMUPOBAHUS KAYECTB MBIIIICHHS, HEOOXOIUMBIX IS aJalTallid B COBPEMEHHOM
UH(OPMAIIMOHHOM OOIIIECTBE;

e Pa3BuTHe wuWHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY U  MaTeMAaTUUYECKUX
CIOCOOHOCTEH.

B memanpeomemnom nanpaenenuu:

e ®dopMupoBaHHE TPEJCTABICHUH O MaTeMaTHKe KaK dYacTh OOIIeYeTOBEYECKOM
KYJIBTYPBI, O 3HAYMMOCTH MAaTEMaTHUKHA B PAa3BUTHH [WBHIIU3AIMH M COBPEMEHHOTO
00111eCTBA;



e Pa3BuTHE NpeACTaBICHUI O MaTeMaTHKe Kak (opMe OomucaHHs M METOJIe IO3HAHUS
JIeCTBUTENIHOCTH, CO3/IaHUE YCIOBHH Il MPUOOPETEHHSI NIEPBOHAYAIBHOTO OIBITA
MaTEMaTUYECKOT0 MOJIEIIUPOBAHMS;

e ®dopMupoBaHHue OOLIMX CIIOCOOOB MHTEJUIEKTYAIbHOW AESTENbHOCTH, XapaKTEePHbBIX
JUISL MATEMaTHKU U SBIISIOUINXCS OCHOBOM MO3HABATENBHOM KYJIbTYPhI, 3HAUMMOMN IS
pa3INYHBIX cep YeTOBEUECKON IeATEIbHOCTH.
B npeomemnom nanpasnenuu:

e OpmiajgeHne MaTeMaTHMYECKUMHM 3HAHMSMH ¥ YMEHHUSAMH, HEOOXOAUMBIMHU JUIS
OPOJOIDKEHU OOY4YEeHHsT B CTaplIed IIKOJE WM HMHBIX 00IIeo0pa3oBaTeNbHBIX
YUPEXKICHUSX, U3YUCHUSI CMEKHBIX IUCIUILINH, TPUMEHEHUS B TOBCETHEBHOM )KU3HU;

e (Co3pnanue pyHIaMeHTa AJIs MaTEMaTHYECKOro pa3BUTHS, (POPMUPOBAHMS MEXaHU3MOB
MBILUICHHS, XapaKTEPHBIX JJI1 MAaTEMATHYECKOM EATEIBHOCTH.
Hean kypca: [IoaroToBUTh y4ammxcs K YCIEIIHOM c1aye BBITYCKHBIX YK3aMEHOB;
3agaun:

e dopmMupoBaHME 3HAHUN, YMEHUN U HABBIKOB YYalIUXCS 10 PEIICHUIO OCHOBHBIX TUIIOB

3a/1ay;

e OO6o001IeHNe U cUCTeMaTU3alUs 3HAaHUH 110 KypCcy MaTeMaTUKHU 3a 5-9 Kiacchl;
Hayunts MakcumanbHO 3GGEKTHBHO pacpeesiTh BpEMsl, OTBEICHHOE Ha BBIITOJHEHHE
3a/laHus;

Hayuuts 3anonusts 6sanku OI'D;
Pacmupenue u yriyOiaeHue 3HaHUN 110 MaTeMaTHKe;
Pa3BuTHe 10rM4ecKoro MbllUICHHUS;

e Bocnuranue ycTOWYMBOrO HHTEPECA K MAaTEMATHKE
Onucanue Mecta y4e0OHOro Kypca B y4eOHOM IJIaHe
[Iporpamma paccuntana s yyammxcs 9 kiacco. O01iee KoJIMuecTBO 4acoB — 344, 3aHATHS
poBoAATcs 1 pa3 B Heneno
®opMBbI OPraHu3aliy MO3HABATEIbHOI /1esITeIbHOCTH: 00ILEKIIacCHasl, FPYIIIOBas,
UHIVBUAYaJIbHAS
Metoabl 00y4eHusi: 00bICHUTENbHO-UIUTIOCTPATUBHBIN, PENPOYKTUBHBIN, YACTUYHO-
ITOMCKOBBIN, UCCIIEI0BATEIbCKUM.

IMoaBenenue UTOroB: TpeHUPOBOUYHAs paboTa B hopmare OI'D

COJEP/KAHUE

Ymucna v BbIYMCIICHUS.

MHoxecTBO pauuoHalbHbIX 4yHceld. CpaBHEHHE palUOHANBHBIX uucen. JledcTBus ¢
palMOHATBLHBIMU YUCIaMU. [Ipedcmasnenue payuoHaibHo20 Yucia 0ecamuynol opoowio
[TonsaTne uppaunnoHanbHOro 4yucia. Pacno3HaBaHue MppanuoHaIbHBIX uucen.  Cpasnenue
uppayuonanbHulx yucen. Muooicecmso oelicmeumenvbHbix ducei

DyHKkuUH U rpadpuku:

[Tonstue ¢yuknuu. CrnocoObl 3anaHus (QYHKIUN: aHAIUTUYECKUH, TpapUuecKuid,
tabnuuHblid. I'padux Qynkuuu. Ipumepsl QyHKIMM, TOTydaeMbIX B MPOLECCE MCCIETOBAHUS
Pa3UYHBIX PEalbHbIX MPOLIECCOB M pelIeHHs 3agady. 3HaueHue (yHKIMU B Touke. CBoiicTBa
GbyHKIMIA: 007aCTh OMPEEICHHS, MHOXKECTBO 3HAUCHUN
CoiicTBa uHeHHON QyHKIMHU, €€ rpaduk. YrioBoi ko3dduiuent npsmoi. [lonoxenue
rpaduka TMHEHHOM QyHKIMK B 3aBUCUMOCTH OT €€ KO3 UIIEHTOB

Ksagparnunas ¢yukmus. CoiictBa, e€ rpaduk. Ilapaboma. Ilocmpoenue epaguxa
keaopamuunot @yukyuu no moykam. HaxoxneHue Hyned KBaJpaTUYHOH (QyHKIHUH,
MHOJICECBA 3HAYEHUL, NPOMEICYMKOE 3HAKONOCMOAHCMEA, NPOMENHCYMKOE MOHOMOHHOCMU,
YéMHOCMb/HeuéMmHOCmb, TIPOMEXYTKH BO3pacTaHUs U yObIBaHMs, HanOOJIbIlIee U HaMEHbIIIee
3HaueHnue. ccnenoanue ¢pyHKImu 1o e€ rpaduky.



Auredpanyeckue BbIpaKeHUs!
CreneHb ¢ HaTypaJbHBIM TIOKa3aTelieM M €€ CBOMCTBA. 3aKOHBI apu(PMETHYECKUX ECHCTBHM.
ITpeoOpa3oBaHus BbIpaXEHU, COAEPIKALLUX CTENIEHU C HaTypabHbIM IIOKa3aTeIeM
Opnousnen, JlelicTBUA ¢ OMHOUWICHAMH U MHOTOYJICHAMH (CJI0KEHHE, BBIUNTAHUE, YMHOKEHUE).
DopMyJIbl COKpPAILIEHHOTO YMHOKEHHUS: Pa3HOCTh KBAJAPaTOB, KBAAPAaT CYMMBbI U Pa3HOCTH..
Pasznooicenue mmocounena Ha mHodcumenu.: 8viHeceHue ooueco MHoxcumens 3a cKooKu,
2PYNNUPOBKA, NPUMEHeHUe YOPMYI COKPAUWEHHO20 YMHONCEHUS.
[IpeoOpazoBanre ApOOHO-TMHEHHBIX BBIPAKECHUN: CIOXKEHHE, YMHOXEHHE, JelIeHUuE.
Aneebpauueckas 0podwv. [lonycmumvle 3nauenus nepemeHHbix 8 OpoOHO-PAYUOHATLHBIX

svipadcenusix. Cokpawenue aneebpauveckux opodeu. /leticmaus ¢ aneebpauyeckumu OpoosImu.:

JlecTBUA ¢ KBaJpaTHBIMM KOpPHSAMM: YMHOXKCHHE, JIECICHUE KOpPHEH, BBIHECCHHUE
MHOXHTEJIS 38 3HAK KOPHS.
YpaBHeHNsI M HEPABEHCTBA.

[lonsTe ypaBHEeHHS W KOpHS ypaBHeHUs. [Ipedcmasnenue o0 pagHOCUTLHOCMU
ypasHenuti. Obracmv onpeodenenus YypasHeHus..
Henonnble kBagpaTHble ypaBHEHUs. [IMCKpUMUHAHT KBaJpaTHOro ypaBHeHUs. Dopmysa KopHel
KBAQJIPATHOTO ypaBHEHUs. PemieHWe KBaJApaTHBIX YPAaBHCHHIA: HCIIOJIL30BaHUE (HOPMYIIBI,
epaguueckutl Memoo peuieHus, pazioxcenue Ha MHONCUmenu, noobop ¢ UCNONb308AHUEM
meopemsl Buema. Konuuecmeo KopHell K8aOpamHo20 YPAGHEHUs 6 3A8UCUMOCIU OM €20
OUCKPUMUHAHMAL.

buxeaopamnvie ypasnenus. Ypaeuenus, ceooumvle K JUHEUHLIM U KEAOPAMHBIM.
Ksaopammuvie ypasnenus c napamempom.

HpoOHo-paniioHanbHble  ypaBHEHUsS Pemienwe npocTedmmx — ApOOHO-THMHEHHBIX
ypaBHEHUU. PeuieHue OpoOHO-payuoHAIbHbIX YPABHEHUI.
Memoowl pewienus ypasHenuii: Memoo pasHOCUIbHLIX NPeoOpaA308aHUs, MEMOO PA3NONHCEHUS HA
MHOJMCUMeNU, Memoo 3amMeHbl NePeMeHHOl, epaguieckuti Memoo.

Yucnossle HepaBeHCTBAa. CBOICTBA YMCIOBBIX HEpaBeHCTB. [IpoBepka crpaBeyInBOCTH
HEPAaBEHCTB NPU 33JaHHbIX 3HAUEHUSAX MIEPEMEHHBIX.
HepaBencTBo ¢ mepemeHHOW. JleBas M mpaBas 4acTHM HEPAaBEHCTBA, CTPOTME U HECTPOTHE
HepaBeHCTBa. Qonacmb onpeodesieHus HepaseHCmada
Jluneiinvle HepaseHcmea ¢ napamempom.

CucreMbl HEpaBEHCTB C OJHOW MepeMeHHOW. PemieHne cucreM HEpaBEHCTB C OJHOMN
NepeMEeHHOI: TMHeNHHbIX. M300pakeHne peleHnst CUCTeMbl HEPaBEeHCTB Ha YMCIIOBOU MPSIMOM.
3anuch pelieHus CUCTEMbl HEPABEHCTB.

Keaopamnoe mnepasencmeéo u ez2o pewenus. Pewenue K8aOpamHuiX HEpaGeHCMS:
UCNONb306aAHUE CEOUCME U 2paAuKa KeaopamuyHou QYHKYuU, Memoo UHMep8anos. 3anuce
pewenus KeaopamHo20 HepaseHcmad.

Pewenue yenvix u OpobHO-payuoOHATbHBLIX HEpaBeHCME Memooom unmepsanos. CHUCTEMbI
HEPaBEHCTB C OJHOM IIEPEMEHHOH. PenieHue cucTeM HEpPaBEHCTB C OJHOW INEPEMEHHOW:
JUHEUHBIX, Kgaopamuvix. 1300paXkeHre pereHus: CUCTEMbl HEPAaBEHCTB HA YMCIIOBOM MPSMOIA.
3anuce PEIIeHNs] CHCTEMbI HEPABEHCTB

I'eomerpus.

ITpsimble 1 yrabl. Touka, mpsimas, miIockocTb. OTpe3ok, Jyd. Yrona. Bunel yrios.
Beprukanbable U cMexHBIE yIiIbl. buccekTpuca yria.

[TapannensHble U nepecekaronecs npsMele. [lepnenaukynspHele npsMbeie. TeopeMsl 0O
MapaJUIEIbHOCTH U NEPIEHIUKYIAPHOCTH MPSAMBIX. YIUIBI C COOTBETCTBEHHO IapaJUIEIbHBIMU U
MEPIEHIUKYISIPHBIMUA CTOpOHamu. [lepnenaukynsp W HakioHHas K mnpsaMoil. CepeauHHBIN
MEPIEHIUKYIISP K OTPE3KY.

CaoiicTBa OMCCEKTPUCHI YIJIa U CEPEAMHHOIO NEPIEHIUKYIIAPA K OTPE3KY.

Tpeyronsuuk. BpicoTa, Menuana, OuCCeKTpuca, CpeAHss JHMHUSA TPEYroJbHUKA.
PaBHOOeipeHHBIE U PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOICTBA U MPHU3HAKU PaBHOOEIPEHHOTO



TpeyroiapHuka. IIpusHakm  paBeHCTBa  TPEYroJbHUKOB. HepaBeHCTBO — TpeyrosbHHKA.
CooTHoIIEHN MEX/1y CTOPOHAMU U YIJIaMU TPEyToJIbHUKA.

CyMmMma yriioB TpeyroibHuka. BHemHue yriel TpeyrojabHuka. Teopema daneca. [Tlomooue
TpeyroabHUKOB. Ilpu3naku momobust tpeyroapHuKoB. Teopema Iludaropa. Cunyc, xocunyc,
TAQHT'€HC, KOTaHIMe€HC OCTPOro yIia MpsIMOYrojbHOro TpeyroibHMka u yrioB or 0 mo 180°;
IPUBEACHUE K OCTpOoMY yriy. PemieHue mpsMOYTroJbHBIX TpEeyrojbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMyJIbl, CBA3BIBAIOIINE CHHYC, KOCHHYC, TaHIEHC, KO-
TAHI'€HC OJHOI'0 M TOTO K€ yria. PelleHue TpeyrojabHUKOB: TEOpEeMa KOCMHYCOB U TEOpeMa
CHUHYCOB. 3aM€4aTeIbHbIC TOUKH TPEYTOJIbHUKA.

YereipéxyronpHuk. llapamnenorpamMM, ero cBoicTBa M mnpusHaku. IIpsmoyronbHUK,
KBaJpaT, poM0O, X CBOICTBa M NMpU3HAKK. Tpanenus, CpeaHss JUHUA TpaleLnu.

MmuoroyronpHuk.  Beimmykible  MHoroyrosibHMUkdM.  CyMMa — yrjoB  BBIIYKIJIOTO
MHOTIOYyrojpHuKa. IIpaBuibHbIE MHOTOYTOJIBHUKH.

OxpyxHocTb 1 Kpyr. Jlyra, xopaa. Cexrop, cerMeHT. LleHTpasibHbIi yroi1, BHUCAaHHbBIN YToJl,
BEIMYMHA BIIMCAHHOIO yria. B3aumHOe pacrosioKeHHe MpsSMOM M OKPYXKHOCTH, [IBYX
okpyxHocTell. KacaTenbHas U cexyias K OKpy»KHOCTH, UX CBOMCTBA. BriucaHHble U onucaHHbIE
MHOTOYroJbHUKH. OKpY>KHOCTb, BIIMCaHHAsI B TPEYTOJIbHUK, U OKPYKHOCTb, OIMCAHHAs OKOJIO
TpeyrojbHUKa. BrincaHHble M ONMCaHHBIE OKPYKHOCTH MPAaBUIBLHOIO MHOTOYTOJIbHUKA.

Pemenune 3a1a4 Ha BEIUNCIIEHUE, JOKA3aTENIBCTBO U IIOCTPOEHUE C UCIIOJIBb30BAHUEM CBOMCTB
U3Y4YEHHBIX pUryp.

Jnuna orpeska. PaccTtositHue OT TOYKM A0 HpsMOW. PaccTositHue Mexay napajuleabHbIMU
npsiMbIMu. [lepumeTp MHOrOyronbHuKaA. [[i1Ha OKpY>KHOCTH, YUCIIO 515 JUIMHA 1YTH OKPYKHOCTH.

I'pangycnast Mepa yriia, COOTBETCTBHE MEXKy BEJIMUMHON LIECHTPAIBHOIO YIJIa U JIJIMHOW 1yTH
OKPYKHOCTH.

[TonaTne momanu Mmiaockux ¢uryp. PaBHOcocTaBle€HHbIE U PaBHOBEIMKHE (QUIYpBI.
[Tnomanp npsmoyronbHuKa. [lnomany napamienorpaMmma, TpeyrojibHuka U Tpaneuuu. Ilnomans
MHoOroyrojpHuka. Ilnomane kpyra m miomanb cekropa. COOTHOLIEHME MEXKIY IJIOLAASIMU
moT00HBIX (uryp.

Pemenue 3aay Ha BEIYMCIIEHUE U JJOKA3aTEIbCTBO C UCIOIb30BAHNEM U3YUEHHBIX (POPMYII.

VYpasHenue npsimoii. Koopannats! cepeunbl otpe3ka. @opmyia pacCTOSIHUSA MEXTY ABYMS
TOYKaMHM IIOCKOCTU. Y paBHEHUE OKPY>KHOCTH.

Jnuna (Monynb) BekTopa. PaBeHcTtBo BekTopoB. KomnnneapHsie BekTopbl. KoopaunaTsl
BEKTOpAa. YMHO)KEHHE BEKTOpPAa Ha 4YHCIO, CyMMa BEKTOPOB, Pa3JIOKEHHE BEKTOpa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. CKaJsipHOE MPOU3BEICHIE BEKTOPOB.
3agaum ¢ npakTHYecKuM coaep:xkanuem: 3aganus OI'D Nel-5
YucnoBblie moc/1e10BaTeIbHOCTH
YucrnoBas nocieaoBaTellbHOCTh. ApudmeTndeckas nmporpeccus 1 e€ cBoiicTa. ['eomerpuueckas
MPOrpeccHsi U €€ CBOMCTBA. Pelenne npakTuyeckux 3aaaq
BeposiTHOCTH M cTaTHCTHKA
BepositHoCTH 251eMeHTapHBIX cOOBbITUI. COOBITHS B CITy4alHBIX SKCIIEPUMEHTaX U
0JIaroMpPUSITCTBYIOIIHE dJIEMEHTAapHbIE COOBITHS. BeposaTHOCTH cimydaltHbIX cOOBITUINA. OTBITHI €
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHSIMU. Kitaccuueckue BepOSTHOCTHBIE OTIBITHI C
HCIOJIb30BaHUEM MOHET, KyOUKOB

IlnanupyemMble pe3yabTaThbl 00y4eHU s
10 MaTeMaTHKe HaNpaBJIeHbl HA JOCTHKEHHUE CIEAYIOUINX TUUYHOCTHBIX, METANPEAMETHBIX U
MPEIMETHBIX Pe3yIbTaTOB O0YUEHHSI.
JInunocTHbIe:
1) TOTOBHOCTh M CHOCOOHOCTH OOYYAlOUIMXCS K CaMOpa3sBUTHIO W CaMOOOpa30OBaHHIO,
BBIOOpY JaibHelmero oOpa3oBaHusi Ha 0a3e OpPUEHTHUPOBKM B Mupe npodeccuil u
npo¢eCCHOHATIBHBIX MTPEANOYTEHUH;



2)  TOTOBHOCTH H CIIOCOOHOCTH K CaMOCTOSTCIBHOW HMH()OPMAIMOHHO-TIO3HABATEILHOM
NeSITEeIbHOCTH, BKIIIOYAs YMEHHE OPUEHTHPOBATHCSA B PAa3IMYHBIX HCTOYHUKAX WH(pOpMAIUH,
KPUTHUYECKH OIICHUBaTh W HHTEPIPETHPOBATh HH(OpPMAILIMIO, IMOIY4aeMyK M3 Pa3IUnYHBIX
HCTOYHUKOB;

3)  pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHSI, KPHUTUYHOCTH
MBILUICHUS HA YPOBHE, HEOOXOIUMOM JIJIs Oy Iy1iei mpodhecCHoHaNbHON AEATEIbHOCTH, a TAKXKe
JUIS TIOCJIEYIOIEero oOy4eHus B BbICIIEH IIKOJIE;

4)  chopMHPOBAaHHOCTh KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOILCHUU U COTPYJTHHYCCTBE
CO CBEPCTHHKAMH, B3pPOCIBIMU M MIIAJIIIMMH B 0Opa3oBaTeNbHOM, OOIIECTBEHHO — MOJIE3HOI,
y4eOHO — HCCIIEeI0BATENbCKOM, TBOPYECKOM U JPYTrUX BUJAX EATEILHOCTH.

MeTanpeaMeTHbIX: OCBOEHHE CIIOCO00B /1eITeJIbHOCTH
ITo3naBaTenbHbIE:

1) oBnaxeHWe HaBBIKAMU I[O3HABATEJIbHOW, y4eOHO — HCCICIOBATEIBCKOW U MPOEKTHOM

NESTEeNbHOCTH, HAaBBIKAMU  pa3pelieHus npolieM; CcHocoOHOCTh W TOTOBHOCTH K

CaMOCTOATEJIbHOMY ITOMCKY METOO0B PELICHUs TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3INYHbIX

METOJI0B MIO3HAHMUS;

2)  CaMOCTOSITEIIbHOE CO3/JaHUE AITOPUTMOB IMO3HABATEIBHOM JEATEIBHOCTH JUIA PEIICHUS

3aJ1a4 TBOPUYECKOI'0 ¥ IIOMCKOBOT'0O XapaKTepa;

3) TBOpUYECKOE pEIICHHE YYEeOHbIX W MPAKTHYCCKHX 3a/7a4: YMEHHE MOTHBHPOBAHHO

0TKa3aTbecsl OT 00pasiia, NCKaTh OPUTHHAIBHOE PEIICHHUE.

KoMmyHunkaTuBHbIe:

1) ymenwe pa3BEPHYTO OOOCHOBBIBATH CYXKJICHHS, JaBaTh OMNpEACICHUS, MPUBOIUTDH

JI0Ka3aTeJIbCTBA;

2)  ajJeKBaTHOE BOCIIPUSATHE SA3bIKA CPEICTB MACCOBON MH(POPMAIUH;

3)  BlaJAcHHWE OCHOBHBIMH BHJAMH IyOJIMYHBIX BBICTYIUICHUH (BBICKa3bIBAaHHE, MOHOJIOT,

JTUCKyCCUS, TOJEMHKA), CIIeJOBAaHHE JTHUYECKMM HOpPMAaM U IMpaBWJIaM BEACHUS AHAora

(mmcmyra);

4)  yMeHHEe OpraHM30BbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO MAEATCIBHOCTH C

YUUTEIEM U CBEPCTHHKAMU: ONPENENSITh LEJU, paclpeaensiTh pojid U GyHKIUN y4aCTHUKOB,

ol1ue crnocoos! paboThl;

5)  uUCHoNb30BaHME MYJIBTUMEIUUHBIX pPECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTHH IS

00paboTKH, mepenayn, cucTeMaTh3alnud HHPOpMaluy, co3JaHue 6a3bl JaHHBIX, PE3CHTALUH

pe3yJIbTaTOB MO3HABATEIBHON M MPAKTUYECKON NEATEIbHOCTH.
PeryasituBHble:

1) yMeHHe CaMOCTOSTEIbHO IUIAHUPOBATh AaJbTEPHATHBHBIC MYTH JIOCTHXKCHHS IIeNei,

OCO3HaHHO BBIOMpaTh Hanbosee YPHEeKTUBHBIE CIIOCOOBI PEIICHHS YYeOHBIX U TTO3HABATEIIbHBIX

3a/1a4;

2)  TOHUMAaHUE IICHHOCTH 00pa30BaHUs KaK CPEACTBA Pa3BUTHUS KYJIbTYpPhI IUYHOCTH;

3)  OOBEKTUBHOE OLICHMBAHWE CBOMX YUCOHBIX IOCTHIXKCHHUI, MOBEICHUS, YepPT CBOCH

JIUYHOCTH;

4)  yMEHHE COOTHOCHUTH TPHIOKEHHBIC YCHJIUS C MOJYYCHHBIMH PE3yJlbTaTaMH CBOCH

NeSITeNIbHOCTH;

5)  KOHCTPYKTHBHOE BOCIIPHATHE WHBIX MHEHUH U UACH, y4ET MHANBUAYAIHHOCTH MapTHEPOB

IO JIeATENbHOCTH;

6) yMeHHe OPHEHTHPOBATHCS B COIMATBHO-TOIUTHYECKUX M SKOHOMUYECKUX COOBITUSX,

OLIEHMBATD UX IOCIEICTBUS;

OCYIIECTBJICHUE OCO3HAHHOTO BHIOOPA MyTEH MPOJOKEHUS 00pa30BaHus IIH Oy TyIIeH
poeCCHOHATIBHOM 1eATEIbHOCTH
IIpeaMeTHBbIE pe3yJIbTaThl OCBOCHUS NIPOrPaAMMbl Y4e€0HOI0 Kypca K KOHIY 00y4yeHus B 9
KJlacce:
Yuciaa

e OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMU: HATYpaJIbHOE YHCIIO, LIEI0€ YHUCIIO,



O0OBIKHOBEHHAs APOOK, AeCATHYHAS Ipo0b, CMeIaHHas Tpo0b, pallmOHAIBHOE YUCIIO,
apu(MeTHUECKUI KBaJAPaTHBIN KOPEHB;

® UCHOIb30BaTh CBOMCTBA 4HCEJ M IIpaBWiIa JACUCTBUHM IIPU  BBIIIOJHEHUU
BBIYHCIICHHI;

® HCIIOJNB30BaTh MPU3HAKUA JeauMocTH Ha 2, 5, 3, 9, 10 npu BbeIMOJHEHUH
BBIUMCJICHUI U PEIICHUU HECTIOKHBIX 33]1a4;
®  BBINOJHATH OKPYIVICHHUE PAllMOHAIBHBIX YKCE B COOTBETCTBUH C IPaBUJIAMH,
® OIICHMBATh 3HAYCHHE KBAIPATHOT'O KOPHSI U3 MOJIOKUTEITHHOTO TEJIOTO YNCIIa;
® pacno3HaBaTh PAlMOHAILHBIC U HPPAIIMOHAIBHBIC YUCIIA;
® CpaBHHBAThH YHCIIA.
B noBceiHeBHO KU3HHU M TPU U3YYEHHH IPYTHX MPEIMETOB:
® OIICHMBATH PE3y/IbTAThl BBIYMCIICHUH MPU PEIICHUH TPAKTUYCCKHUX 33]1a4;
®  BBINOJHITH CPABHCHHE YKCEIT B PEATbHBIX CUTYAIIHSX;
® COCTaBJISATh YHCJIOBBIC BBIPAKCHHS MPU PEIICHUH MPAKTHYSCKUX 3a/1a4 U 3a7a4 U3
JPYruX y9eOHBIX MPEIMETOB.
ToxknecTBeHHbIE IPe0OpPa30BaAHUA
e BEhINOJHATE HECIOXKHBIC MTPEOOPa30BaHUS ISl BRIYUCIICHUS 3HAYCHUH YMCIOBBIX
BBIPQXCHHM, COJIEP)KAIMX CTEICHW C HATypaJlbHBIM IIOKa3aTejeM, CTCICHH C LEeIbIM
OTPHUIATEIIbHBIM IT0Ka3aTesIeM;

® BBIIIOJHATD HCCIIOXKHBIC npeo6pa30BaHH$1 OCJIBbIX Bpra)KeHHfIZ PaCKpPLIBATh CKO6KI/I,
IMPpUBOJAUTDH HOI[O6HBI€ CJIara€MabIC,

® HCIIOJIB30BaThb (I)OpMy.]'IBI COKPALICHHOI'0 YMHOXKCHUA (KBaI[paT CYMMBI, KBaJpart
Pa3HOCTH, pa3HOCTb KBaI[paTOB) JIg yIIpOIICHU A BBIYMCJICHUH 3HAYEHHI BBIan(eHHﬁ;

® BbLIIIOJIHATH HCCIOXHBIC npeo6pa30BaHH;1 ,Z[pO6HO'HHH€I>’IHI>1X BLIpa)KCHI/Iﬁ n
BLIpa)KeHI/Iﬁ C KBaIpaTHbBIMH KOPHSIMMU.

B noBceqHeBHOM KNU3HM U NIPU U3YYCHUH JPYTHUX NPeIMETOB:
® [IOHMMAaTh CMBICII 3aIIMCH YKCJIA B CTAHIAPTHOM BU/IE;
e OIepupoBaTh Ha OA30BOM YPOBHE MOHSATHEM «CTaHAAPTHAS 3AIHCh YHCIIay.
YpaBHeHHsI M HEPABEHCTBA
e OrnepupoBaTh Ha 6a30BOM YpPOBHE MOHITHUSIMU: PABEHCTBO, YHCIIOBOE PABEHCTBO,
yYpaBHEHUE, KOPEHb YPABHEHUSI, PEILIEHUE YPABHEHHUSI, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelLIEeHNE HEPABEHCTBA;
® [IPOBEPSTH CIIPABENIUBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;
e pemarh JMHEHWHbIE HEPABEHCTBA M HECIOKHBIE HEPABEHCTBA, CBOJAIIMECST K
JIMHECHHBIM;
® pelarbh CUCTEMBI HECIOKHBIX JJMHEUHBIX YPABHEHUI, HEPABEHCTB;
® TIPOBEPSITH, ABISETCS JIM IaHHOE YUCIIO PEIICHUEM ypaBHEHUs (HEpaBEHCTBA);
e pemath KBaJIpaTHbIC ypaBHEHUS 10 popMysie KOpHEH KBaIpaTHOTO YPAaBHECHUS;
e u300paxkaTh pelIeHUs HEPABEHCTB U UX CHUCTEM Ha YUCIIOBOU MPSIMOA.
B noBceqHeBHOM KM3HM U NIPH U3YYEHHUHU APYTUX MPeIMETOB:
® COCTAaBJIATH U PEIIATh JUHEWHBIC YPABHEHUS MPH PEIICHUHN 3a/1a4, BOSHUKAIOIIUX B
IPYTUX y4eOHBIX MPEAMETax.
DOyHKIUHA
e Haxoauth 3HaUeHNE PYHKITUN IO 33JAaHHOMY 3HAUCHHUIO apTyYMEHTa;
® HaxOJWUTh 3HAYCHUE apTYMEHTA I10 3aJJaHHOMY 3HAUYCHHIO (DYHKIIMU B HECIIOKHBIX
CUTYalHsIX;
® OIpEIeIsATh NOJIOKEHUE TOUKHU I0 €€ KOOpAMHATaM, KOOPAMHATBHI TOYKH IO €€
MOJIOKEHUIO Ha KOOPIMHATHOM TIJIOCKOCTH;
e 10 rpadpuKy HAXOIUTh OOJIACTH OMpPENETEHHUs, MHOXXECTBO 3HAYCHHH, HYIH

(GyHKLIMU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, NPOMEXYTKM BO3pacTaHusi W yObIBaHUS,
HauOoJIbIlIee M HAMMEHbIIee 3HaUeHUs (PYHKINU;



e CcTpouTh rpaduK JUHEHHOU (DYHKIIHNH;
® [IPOBEPATH, SIBIISCTCS JIM NAHHBIN rpaduk rpadgukom 3agaHHol GyHKINN
(JIMHEWHOM, KBaIPpaTUYHOM, 0OPAaTHON POIOPIIMOHAILHOCTH);
® OnpeAensaTh NPUOIMKEHHBIC 3HAYCHUSI KOOPAMHAT TOYKHU NIepeceueHus rpadukoB
byHKIHH;
e omnepupoBaTb Ha 0a30BOM  YpOBHE MOHATHUSAMH:  IIOCIEIOBATEIbHOCTB,
apudMeTHIECKas MPOrPECCHsl, TeOMETPHUYECKAs! IPOTPECCHS;
e pemaTh 337ayd Ha MPOTPECCHU, B KOTOPBIX OTBET MOXKET OBITH IMOJIyueH
HETOCPEACTBEHHBIM MOACYETOM 03 IpuMEHEeHUs: (OpMYII.
B noBceHeBHO KU3HHU M TPU U3YYeHHUH IPYTUX NPeAMETOB:
® HCIOJIB30BaTh TPaPUKN PEaTbHBIX MPOLIECCOB M 3aBUCUMOCTEH /ISl OTpEICICHUS
UX CBOMCTB (HauOOJbIINE U HAUMEHBIIINE 3HAYEHUS, IPOMEKYTKH BO3paCTaHUS U YObIBAHUS,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATENbHBIX 3HAUEHUH U T.11.);
® CMOJb30BaTh CBOMCTBA IMHEHHONW PYHKIMU U ee rpaduk mpu perieHuy 3a1ad u3
JIPYTUX y4eOHBIX MPEAMETOB.
CTaTHCTHKA M TeOPUSA BePOSITHOCTEN
e llmerp mpeAcTaBIEHUE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTU
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;
e pewmarb NpocTeHiine KOMOMHATOPHBIE 3ajaud  METOJOM  IpPSIMOro U
OpraHU30BaHHOIO TIepedopa;
® [IPENCTABIIATH NaHHBIC B BUJE TAOJHII, AUarpamMmm, rpauKoB;
® YuTaTh MHPOPMALUIO, IPEJICTABICHHYIO B BHJIE TAOJIHUIIBI, TUArPaMMBI, TpaduKa;
® OMpeAensiTh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKU YHCIOBBIX HA0OPOB;
® OILIGHUBATh BEPOATHOCTH COOBITHS B MPOCTEUIIINX CIIydasix;
® UMETh MPEACTABICHUE O POJIM 3aKOHA OOJBIINX YUCENl B MACCOBBIX SIBIICHUSX.
B noBceHeBHOM KU3HHU M TPU U3YYEeHHUH IPYTUX NPeAMETOB:
® OlLIEHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOIOM IIepedopa;
® UMETH IPEJCTABICHUE O POJIHU MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI;
® CpaBHUBATb OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKH, ITOJTyYEHHBIE B ITPOLIECCE
peleHNs PUKIIAJAHON 3ajauu, U3y4EeHUs PEAIbHOTO SIBJICHHUS;
® OIICHMBAThH BEPOSITHOCTb PEANIbHBIX COOBITUH U SIBIIEHUI B HECIOKHBIX CUTYaLlUsX.
TexcroBbIe 3a1a4H
e Pemare HECNOXHbIE CIOKETHBIE 3aJIa4 Pa3HBIX THUIOB Ha BCe apu(pMETHUYECKHE
JIEUCTBUS,
® CTPOUTH MOJIENb YCJOBHS 3aJaud (B BUIE TaOMUIBl, CXEMBbl, PUCYHKa WIH
YpaBHEHHUs), B KOTOPOU JaHbI 3HAUEHUS JIBYX U3 TPEX B3aMMOCBSA3aHHBIX BEIMUHUH, C IIEJIBIO
MOMCKa pelIeHUs 3a/1a4H;
® OCYIIECTBIATH CHOCOO MMOMCKAa peleHHs 3aJaud, B KOTOPOM pacCyXkJeHHUe
CTPOUTCS OT YCJIOBUS K TPEOOBAHMIO UM OT TPEOOBAHUS K YCIOBHIO;
® COCTaBJIATH IUIAH PEIICHUS 3a/1a4H;
®  BBIJIEJATH ATAlbl PELICHUS 33/1a4U;
® MHTEPIPETUPOBATh BBIUUCIUTENBHBIE pE3yabTaThl B 3ajaye, HCCIeI0BaTh
IIOJIyYEHHOE PEILIEHUE 3a/]aul;
® 3HATh pa3auYHe CKOPOCTEeH OOBEKTa B CTOSYEH BOJE, MPOTHUB TEUYCHHS] U 10
TEUEHUIO PEKU;
e pemiaTh 33/1a4¥ Ha HAXOXICHHE YaCTH YHCIIa U YKCIIa TI0 €r0 YacTH;
e pemarh 3aJa4d pa3HbBIX THUMOB (Ha paboTy, Ha TOKYIKH, Ha JBH)KEHUE),
CBSI3BIBAIOIINX TPU BEIUYUHBI, BBIICTSTH 3T BEIMYUHBI U OTHOIIICHUS MEXY HUMU;
® HAaXOAWTH IIPOLEHT OT YKCJIIA, YUCIIO IO NMPOLIEHTY OT HETO, HAXOAUTh IPOLEHTHOE
CHM)KEHHE WJIM MTPOLIEHTHOE MOBBIILIEHUE BEIINYUHBL;



® peuIaTh HECIOXKHBIE JTIOTHIECKUE 331a4H METOJIOM pacCyKICHNH.
B noBce1HeBHOI »KU3HHM U MPU U3YYEHUH IPYTHUX NPEIMETOB:
® BBIIBUraTh I'MIIOTE3bI O BO3MOXKHBIX IPECIbHBIX 3HAYCHUSIX UCKOMBIX B 3aj1a4e
BEJIMYUH (JIeT1aTh TPUKUIKY).
Hcropusi MaTeMaTHKH
e OmnuceIBaTh OTJEIBHBIC BBIJAIOIINECS PE3yJIbTaThl, IOJTYYEHHBIE B XOJ€ Pa3BUTHS
MaTeMaTHKH KaK HayKH;
® 3HAaThb MNPUMEPhl MATEMATUYECKUX OTKPHITUH W WX aBTOPOB, B CBS3H C
OTEYECTBEHHOU U BCEMUPHOU UCTOPUEH;
® [IOHMMATh POJIb MATEMATUKH B pa3BUTUHU Poccun.
MeToabl MaTeMAaTUKH
e BriOupath MOIXOASIINI U3yYSHHBIH METO /Ul PEHICHUS! U3YYeHHBIX THUIIOB
MaTeMaTHYeCKUX 33/1a4;
e IlpuBoguTh mNpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B OKpYXKarollen
JIeMCTBUTEIIEHOCTH M IPOU3BEACHUSAX UCKYCCTBA.
Boinycknuk nonyuum 603mM0HCHOCHIb HAYUUMbCA:
(s obecnieyeHns: BO3MOKHOCTH YCIIELITHOTO MTPOIOJDKEHHs 00pa3oBaHus Ha 0a30BOM U
yr1yOI€HHOM YPOBHSIX )
Yuciaa
o Onepuposams NOHAMUAMU. MHOMHCECMBO HAMYPALbHBIX YUCEN, MHONCECHBO YENbIX
yucen, MHOJMCECMBO PAYUOHANILHBIX YUCe]l, UPPAYUOHATILHOE YUCILO, KEAOPAMHbIU KOPEHb,
MHOHCECMBO OCliCMBUMENbHBIX YUCe, 2e0MempudecKas UHmMepnpemayus HamypaibHbiX,
YenvlX, PayUOHATbHBIX, OCUCMBUMENbHBIX YUCE,
®  NOHUMamMb U 0OBACHAMb CMBICI NOUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,
®  BLINONHAMY BLIYUCAEHUS, 8 MOM YUCTIe C UCNONb308AHUEM NPUEMOE PAYUOHATLHBIX
8bIUUCTCHUU,
®  BLINONHAMYb OKpY2NleHUE PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO;
®  CpasHUBamMb pAYUOHATbHBLE U UPPAYUOHATbHBIE YUCTA,
®  NPedCcmasnAms payUoOHAIbHOE YUCIIO 8 8UOe 0eCAMUUHOU OpoouU
®  Ynopa0oyU8ams YuUC1a, 3aNUCAHHbIE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU Opoou;
e naxooums HO/ u HOK uucen u ucnonv3oeams ux npu peuienuu 3a0ay.
B noBceaHeBHOI *KM3HM U TPH U3YYeHUH JAPYTUX NMPeIMeTOB:
®  NpUMEHAMb NPASUNA NPUOTUNCEHHBIX BLIYUCIEHUL NPU PeleHul NPaKmu4ecKux
3a0ay u pewieHuu 3a0ay Opyeux y4eOHbvIX npeomemos;
®  BLINONHAMb CPAGHEHUE Pe3YIbMamos GblYUCTICHU NPU peuleHuu NPaKmu4ecKux
3a0ay, 8 MOM qucie NPUOTUNCEHHBIX BbIYUCTEHUTL,
® cocmasnAmes U OYEeHUBAMb YUCTIOBbIE GbIPANCEHUS NPU PeUeHUU NPAKMUYECKUX
3a0a4 u 3a0a4 u3z Opy2ux y4eOHbIX NPeoMemos;
® 3anNuUCbI6AMb U OKPY2lAMb  YUCLOBble 3HAYEHUS PeanbHblX — GelUYUH  C
UCNONIL308AHUEM PA3HBIX CUCTNEM USMEPEHUS.
ToxnecTBeHHBIC MPEe0OpPa30BaHUA
o Onepupoeamv NOHAMUAMU CHENEHU C HAMYPATbHLIM NOKA3amenem, CIMeneHu ¢
YenviM OmpUuyamenbHulM NOKa3amenem,
®  BLINONHAMb NPeoOpPa308aHUs. YEbIX 6blPAdCEHUll: Oelcmeus ¢ OOHOUIeHaMU
(cnooicenue, guluumarnue, YMHOJMCEHUE), OClICMBUS ¢ MHO20UIeHaAMU (CTI0JiceHUe, bluumanue,
VMHOMCEHUe);
®  BLINONHAMYb PA3NOdHCEHUE MHOS0UNEHO8 HA MHOMCUMENU OOHUM U3 CHOCO008:
8bIHeceHue 3a CKOOKY, epynnuposKa, UCNOIb308aAHUE POPMYT COKPAUWEHHO0 YMHONCEHUSL
®  gbl0eNAMb KEAOPAM CYMMbL U PAZHOCHU OOHOUNEHO8,
®  PAcKIAObI8AMb HA MHOMCUMENU KBAOPAMHDBIL MPEXYILEH,
®  BLINOHAMb NPEOOPA30BAHUSL BbIPANCEHUL, COOEPHCAUWUX CMENeHU ¢ YeabiMu



OMPUYAMENLHBIMU NOKA3AMENAMU, Nepexooums Om 3anucu 6 6uoe CMmeneHu ¢ YeibiM
ompuyamenbHbiM HOKA3amenem K 3anucu 6 uoe opoou,

®  GLINOIHAMb NPeoOdpPa306anus OPOOHO-PAYUOHATILHBIX BbIPANCEHULL: COKpaUjeHue
Opobeti, npueedenue ancedopaudeckux oOpodell K o0weMy 3HAMeHameno, CILOANCeHUe,
VMHOOJICEeHUe, OelleHue aneebpaudeckux oOpobdei, 60368edenue aneedpauyeckol 0poou 6
HamypanoHyo U yeayro OmpuyamenbHyo Cmenens,

®  GLINONIHAMb NPEe0OPA30BAHUSL BLIPANCEHULL, COOEPICAUUX KBAOPAMHbIE KOPHU,

®  gblOeSIMb K8AOPAM CYMMbL UU PAZHOCMU O8YYIEHA 8 BbIPANCEHUSX, COOEPAHCAUSUX
K8aOpammubvle KOpHU,

®  GLINOIHAMb NPE0OPA30BAHUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.

B noBceiHeBHOM KU3HHU M TPU U3YYEHHUH IPYTHX MPEIMETOB:

®  GLINOIHAMb NPeodpa308aHusi U OelUCmeUs ¢ YUCIAMU, 3ANUCAHHBIMU 8
CMAHOApPMHOM 8UOe;

®  GLINOIHAMb NPeodPA308aAHUS AN2eOPAUYECKUX BbIPACEHUU NPU peuleHuu 3a0ay
Opyux yueonvix npeomemos.

YpaBHeHNsI 1 HEPABEHCTBA

o Onepuposéamv NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEHb YPABHEHUS,
peulere HepaseHCmed, PAGHOCUNIbHLIE VPABHEHUs, 001ACmb  onpeoeneHus YpaeHeHus
(Hepasencmaa, cucmemul ypasHeHUll ULU HEPABEHCME),

® pewams JUHelHble YPAGHEHUSA U YPABHEHUs, C800UMbLE K TUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA308AHUIL,

® pewamsv K8AOpaAmMHble YPAGHEHUs. U YPAGHEHUsl, CBOOUMblEe K KBAOPAMHBIM C
HOMOWBIO MOAHCOECMBEEHHBIX NPEOOPAZ08ANHULL,

® pewamsv OpOOHO-TUHEUHbIE YPABHEHUS,

e pewamv npocmetiuue uppayuonatbhvie ypasmenus —euda | (x)=a,

V) =49(%) 5

e pewiams ypasuenus euoax" =a ;

® pewamsv YpPAGHEeHUs CHOCOOOM pPA3NONCEHUs HA MHOMNCUMENU U 3aMeHbl
nepemenHou,

®  UCNONBL306AMb MEMOO UHMEPBANO8 OISl peuleHUs Yeavlx U OPOOHO-PAYUOHATbHBIX
HepaseHcma;

®  pewams JTUHeliHble YPAGHEHUS U HePABEHCMEA C NAPAMEMPAMU,

®  pewams HeClodCHble K8AOPAMHbIe YPAGHEHUs C NAPAMEMPOM,

®  peuamsv HeCloNCHbIe CUCEMbL TUHELHBIX YPAGHEHUT C NAPAMEMPaMu,

®  pewams HeCloNCHbIe YPAGHEHUSL 8 YEbIX YUCAX.

B noBceaHeBHOI1 ;KH3HH U MIPH U3YYeHUH JAPYTHX NMPeIMETOB:

®  COCMAasAMb U peuwiams TUHEUHble U K8AOPAmHble YPAGHEHUs!, VPABHEHUS, K HUM
c800AWUeCs], CUCeMbl JIUHEUHbIX YPAGHEeHUll, HepaBeHCmE NpU peueHuu 3a0ay Opyaux
VueOHbIX NPeoMemos;

®  GLINONHAMb OYEHKY NpA8OON0000Usl Pe3VIbmamos, NoIYy4aemMvlx Npu peuleHuu
JIUHENHBIX U KBAOPAMHBIX YPAGHEHUll U CUCeM JUHEUHbIX VPABHEeHULl U Hepagencme npu
peutenuu 3a0a4 Opy2ux yueOHvix npeomMemos;

® gulOUpamv coomeemcmeaylowue YpasHeHus, HepaeeHcmea Ul ux cucmemvl Oisl
COCMasieHusi Mamemamuieckol Mooeiu 3a0aHHOU PeanrbHOU CUmyayuu Ui NpuKIaoHou
3a0ayqu;

®  yMemb UHMEPnPemupo8ams NOJYYEHHbI NPU peuleHUuU YPAaeHe s, Hepagencmed
U cucmemvl pe3yibmam 6 KOHmMeKCme 3A0aHHOU pPeanbHOU CUMmyayuu uiud npukiaoHou
3a0ayu.



DOyHKUUHA
o Onepuposamv NOHAMUAMU. DYHKYUOHANLHASA 3ABUCUMOCMb, QVHKYUS, 2paduK
Gynxyuu, cnocodwl 3a0anusn pyHKyuu, apeymenm u sHaveHue QyHKyuu, 061acmes onpeoeneHus.
U MHOMCECMB0 3HAYEeHUll (QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb PYHKYUU, YUEMHOCTb/HEUEMHOCINb PYHKYUL,
o cmpoumv epaguKku  JUHEUHOU,  KEAOPAMUYHOU  (QYHKYul,  0OPAMHOU

k
NPONOPYUOHATLHOCTU, PYHKYUU 8uda. Y =a+ b’ y=x,y=3%x, y= |x| 5

® Ha npumepe K8AOPAMUYHOU QYHKYUU, UCNOIb308AMb NPeodpa308anus paguxa
@ynxyuu Y=Ff(X) onsa nocmpoenus epagpuxos pynxyuii y = af (kx+b)+c ;

® CcoCcmaesnams ypasHeHusi NPAMOU No 3aA0AHHBIM YCI08UAM: NPoXoodauell uepe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAWell Yepe3 OAHHYI0 MOUYKY U NAPaiielbHOl
OAHHOU NPAMOI;

® uccredosamv YYHKYUIO no e€ epaguxy;

®  HAXOOUMb MHOMCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCIMU K8AOPAMUYHOU (DYHKYUL,

®  Onepuposamv NOHAMUAMU. NOCAEO08AMENbHOCb, APUPMEmUYecKas npoepeccus,
2eomMempuieckas npoepeccusl;

®  pewams 3a0ayu Ha apUGMemuyecKyio U 2e0MempuiecKyro npocpeccuro.

B noBceaHeBHOI1 ;KH3HH H NPH U3YYeHUH APYTHX NMPeIMETOB:

®  ULTIOCMPUPOBAMb C NOMOWDBIO SPAPUKA PEeANbHYIO 3A8UCUMOCHTb UTU NPOYECC NO
UX XapaKmepucmuKam,

®  UCNONBL306AMb CEOUCMEA U PAPUK KEAOPAMUUHOU DYHKYUU NPU PeuleHUU 3a0ay
u3 Opyaux yueOHvlx npeomMemos.

TekcToBbIe 321aUH

e Pewamv npocmoeie u CrodxcHvie 3a0auu pa3HbIX MUNOS, A MAaKdice 3a0adu
NOBbIULEHHOU MPYOHOCMU,

®  UCNONBL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCHO8 CILONCHBIX 3A0aY OJis
NOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  paznuuamv Mooenb MeKCma U MOOelb peuenus 3a0ayu, KOHCMpPYUpo8ams K 0OHOL
MOOenu peulenust HeCI0HCHOU 3a0ayu pasHvle MOOeIU MeKCma 3a0adu,

® 3HAMb U NpUMeHsmb 06a cnocoba Noucka pewleHus: 3a0ay (om mpebo8aHus K
YCIOBUIO U OM YCI08USL K MPebOB8AHUIO),

®  MO0enuposamv paccylicoerus npu NOUCKe peulenus 3a0ay ¢ NOMOWbI0 epagp-
cxemol,

®  gblOeNAMb IMANDL PeULeHUs. 3a0aYl U COOEPHCAHUE KAHCO020 dIMAnd;

® yuemb GbLOUPAMb ONMUMATLHBLIL MEMOO PEUeHUs: 3a0a4u U 0CO3HABAMb 8bLOOD
Memooa, paccmampusams pasiuyHble Memoobl, HAX00UMsb PAsHble peuleHust 3a0aqu, eciu

B03MOMNCHO,
®  gHaNU3UPOBAMb 3AMPYOHEHUS NPU PEUEeHUU 3A0al,
®  GLINOIHAMD DpasiuyHole npeoopazosanus NpeosIoHCEeHHOU 3adauu,

KOHCMPYUPOBams HO8ble 3a0auul U3 OAHHOL, 8 MOM YUCie 0OpamHble;

® UHMEPNPemuposams BbIYUCIUMENbHbIE Pe3YIbMamsl 6 3a0aye, UCCIe008amb
NOJIYYeHHOE peuleHue 3a0ayu;

®  QHANU3UPOBAML BCEBO3MOJICHBIE CUMYAYUU G3AUMHO20 PACHONIONCEHUS O08YX
00bEeKMO8 U USMEHEeHUE UX XAPAKMEPUCTIUK NPU COBMECTHOM OBUNCEHUU (CKOPOCMb, 6PeMs,
paccmosiHue) npu peuieHuu 3a0a4 Ha O08UdiCeHue 08yX 00BeKmMo8 KAk 6 OOHOM, MAK U 8
APOMUBONONIONCHBIX HANPAGLEHUSIX,

®  UCCe008AMb BCEBOIMOICHBIE CUMYAYUU NPU PEUEHUU 3a0ay HA OBUNCEHUE NO
peKe, paccmampueams pasHvie CUCHeMbl OMcYéma,



® pewams pazHoobpasHvie 3a0a4u «HA YACmuy,

® pewamsv U 0060CHOBLIBAMDb C80€ peuleHue 3a0ay (8blOensamb MaAmemMamuiecKyio
OCHOBY) HA HAXOJHCOEHUEe YACTU YUCAA U YUCLA NO €20 YACTU HA OCHO8E KOHKPENMHO20 CMbICA
opoou;

® 0co3HaBamb U 0OBACHAMb UOCHMUYHOCMb 3A0a4 PA3HBIX MUNOE, CE3bl8AIOUJUX
mpu 6eiuyunvl (Ha pabomy, HA NOKYNKU, HA OBUdICEHUE). BblOeNssmb MU GeIUYUHbL U
OMHOWEHUSL MeNHCOY HUMU, NPUMEHIMb UX NpU peueHuu 3a0ay, KOHCMPYUposams
cobcmeennble 3a0a4 YKA3AHHbIX MUN08;

® grademv OCHOBHLIMU MEmMOOAMU peuleHuss 3a0a4 Had CcMmecu, CNidebl,
KOHYeHmpayuu,

® pewamsv 3a0auu HA NPOYEHMbl, 6 MOM YUCIe, CILONCHbIE NPOYEeHMbl C
000CHOBAHUEM, UCNONb3YSL PA3HbBLE CNOCODDL,

® pewams jo2utecKue 3a0a4u pasHbIMU CNOCodAMU, 8 MOM Hucie, ¢ 08yMsl O10KAMU
U ¢ mpemst 610KaMU OAHHBIX ¢ NOMOWBIO MAOIUY;

® pewamsv 3a0auu NO KOMOUHAMOPUKE U MEOPUU BePOSIMHOCMEN HA OCHOBE
UCNONb308AHUS UZYUEHHBIX MEMOO08 U 0OOCHOBLLEAMb PEUUECHUE,

®  pewams HeCI0JCHbIE 3A0aYlU N0 MAMEMAMU4ecKol CMmamucmuKe,

®  081A0emb OCHOBHBIMU MEMOOAMU PEUUEHUS CIONCEMHbIX 3A0a4. apu@dmemuyecKul,
aneebpauveckuili, nepebop BaAPUAHMOS, 2eOMempPUYecKuil, 2pa@pu4UecKull, NPUMEHIMb UX 8
HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceaHeBHOIT ;KH3HHU U MPH U3YYeHUH APYTHX MPeIMETOB:
®  gblOeNsIMb NPU peulenul 3a0ay XapakmepucmuKku paccmampusaemol 6 3aoave
cumyayuu, OMIUYHble OM  pPealbHblX  (me, Om  KOMOpblX  aOCmpacuposaiucy),
KOHCMPYUPOBAMb HOBble CUMYAYUU C YYEMOM IMUX XAPAKMEPUCUK, 68 YACMHOCMU, NPU
Ppeuenuy 3a0ay Ha KOHYeHMpayuu, y4umoléams niomMHOCHb Geujecmad,
® pewamv U KOHCMPYUPOBAMb 3A0auU HA OCHOBE PACCMOMPEHUs PeanlbHbIX
cumyayuii, 8 KOMopbix He mpedyemcs MOUHbILL BbIYUCTUMENbHBII Pe3YIbman,
® pewamsv 3a0auu HA OBUJCEHUe NO peKe, PACCMAMPUBAs pA3Hble CUCTEeMbl
omcuema.
CTaTHCTHKA U TeOPHUS BEPOSTHOCTEI
e Onepuposams nouamusaMuU: cmoardyamvle U Kpyeosble OUAzpammvl, mMadIuybl
OaHHbIX, CpedHee apugmemuueckoe, MeOUAHd, HAUOOIbUIee U HAUMEHbUlee 3HAYEHUs.
8bI00PKU, pazmax 6vlOOpKU, Oucnepcus U CMaHoapmHuoe OMKIOHeHUe, CAV4auHas
UBMEHYUUBOCTD,
® u3gleKamv UHGOpMaAYUulo, NPeOCMABIeHHYl0 6 mabauyax, Ha Oouazpammax,
epaghuxax, cocmasnsims maoIuysbl, CMpPoUms OUAPAMMbL U 2PAPUKU HA OCHOBE OAHHDIX,
® onepuposamv NOHAMUAMU: AKMOPUAT HUCTA, NEPeCMAHOBKU U COYemAaHus,
mpeyeonvhux Ilackans, npumensms npasuilo NPouU3BeOeHUs NPU peuleHul KOMOUHAMOPHBIX
3a0ay;
® Onepuposamv NOHAMUAMU: CAYYAUHBIL ONbIM, CAVYAUHBIL 8bIOOD, UCHbIMAHUE,
NleMeHmapHoe Cayyalinoe coovimue (UCXo0), Klaccuueckoe onpeoeieHue 6eposmHOCmU
CYUALHO20 COObIMUSL, ONEPAYUU HAO CIYUAUHBIMU COOLIMUAMU,
®  npedcmasnAms UHGOPMAYUIO ¢ NOMOUBIO KpYeos Diiiepa;
® pewamsv 3a0a4u HA GbIYUCIEHUE BEPOAMHOCMU C NOOCUEMOM KOAUYecmed
8apUAHMOE C NOMOUBIO KOMOUHATNOPUKU.
B noBceHeBHOM KU3HH M TPU U3YYE€HUH JPYTUX MPEAMETOB:
® u3GIeKamb,  UHMEPNpemuposamv U  Npeobpazosvieamv — UHopMayuro,
NPeOCmasieHHylo 8 madauyax, Ha Ouacpammax, epaguxax, ompadcaruyro ceolucmea u
Xapakxmepucmuxu peaibHbiX NPpoYeccos u a61eHuUll;
® onpeoensimb CMAMUCMUYECKUE XAPAKMEPUCMUKU 6blOOPOK Nno  madauyam,



()uaepaMMaM, 2pa¢u1<a/w, 6bINOJIHAMb CPAGHEHUE 8 3ABUCUMOCTIU OM YelU PEULEeHUA 361061’{1/[,'
OYeHUueambvp 6epoOAMHOCMb pedlbHblX codobImuil U A61eHUl
B pe3yiomame u3ydenusa Kypca «Hpakmultecmm mamemamuKka) ydauiueca nojiydam
603MOINICHOCHb

MOBTOPUTH U 000OIINTE MaTepuall, H3y4eHHbIH B 5-9 kiacce;

BbIPa00TaTh YCTOWYMBBIC HABBIKU OMPEACTICHHS THIIA 3314l U ONTHMAJIBHOTO CII0co0a

€e peleHHs He3aBUCUMO OT (YOPMYITHPOBKH 33/1aHUS;
pacIIupUTh U YIIIYOUTb 3HAHUS 110 MATEMATHUKE;

HAaYYUTLCA pa60TaTb C 3aJa4aMu B HETUIIUYHOM ITOCTAaHOBKE YCHOBHﬁ;

HAaYUYUTLCA pa60TaTb C TCCTOBBIMHU 3a1aHUSAMU,

HAaY4YHUTHECA IIPABUIIBHO PACIIPCACIIATE BPEMA, OTBCACHHOC HAa BBIIIOJTHCHHUEC Sa,Z[aHI/Iﬁ
Hay‘lI/ITBCH IIPHUMCEHATH IIOJIYUYCHHBIC 3HAHNS B HOBCGﬂHCBHOﬁ KN3HU U ITPU U3YYCHHUU

JIPYTHX IPEIMETOB.

TemaTnuyeckoe MIAHMPOBAHUE

Ne Tema Kou. yacos
1 Yucsia ¥ BBIYUCIEHHSA 2
2 @OyHKUIUN U TPadUKH 3
3 Auredpanyeckme BbIpaKeHHs 3
4 YpaBHeHHUs1 1 HEPABEHCTBA 8
5 I'eomeTpusi 10
6 3agauM ¢ NPAKTHYECKUM COjiep:KaHueM 4
7 YucJi0BbIE 10C/IE0BATEILHOCTH 2
8 BeposiTHOCTB U CTAaTHCTHKA 2
KasiengapHo-reMaTnyeckoe nJiaHNpPoOBaHHe
Ne Tema Koa. yacos Cpoknu
U3y4YeHHUsI
Yucia u BeruucieHus. (2 yaca)
1 Bce nelicTBus ¢ yuciaMu 1 CeHTs0pb
2 N300paxeHune yuces Ha KOOPAWHATHOW MPsIMOM 1
®yuxkuun u rpaguxku (3uaca)
3 JIuneitHast pyHkuMs, rpaduk, CBOMCTBA 1
4 KBanpartuunas ¢pyHkuus, rpaduk, cBoicTBa 1
5 KBagpatuunas GpyHkuus, rpaduk, cBoiicTBa 1 OxkTs16pB
Auiredpanyeckue Bbipaxenusi. (3uaca)
6 VYnporeHue 1Hensix 1 JpoOHO palnoHaIbHbBIX 1
BBIpa)KEHUII.
7 CreneHb ¢ LIeIbIM IT0Ka3aTeNeM, CBOMCTBA CTENIEHH 1
8 KBagpartHblil KOPEHB U €70 CBOWCTBA. 1
YpaBHeHus 1 HepaBeHCTBA. (8 4acoB)
9 JIuHelHbIE YpaBHEHHUS C OJTHOM IEPEMEHHOM. 1 Hos6pb
KBanparHbie ypaBHEHUS.
10 PanvonaneHbIe ypaBHEHUS. 1
11 Cucremsl IByX ypaBHEHUH C JBYyMsI IEPEMEHHBIMHU. 1
12 Cucremsl ABYyX YpaBHEHUH C IBYMs IEPEMEHHBIMU. 1
13 YucnoBble HEpaBEeHCTBA U UX CBOMCTBA. JInHelHbIE 1 Jekabpb
HEPaBEHCTBA C OTHOM MepEeMEHHOM.
14 CucreMbl TMHEHHBIX HEPABEHCTB C OJTHOM 1
MIEPEMEHHO.
15 KBagparHble HEpaBeHCTBA. 1




16 Cuctembl HEpaBEHCTB C OJTHOU TTEPEMEHHO. \ 1

I'eometpus. (10uacoB)
17 Bb160p BEpHBIX yTBEpKIECHUN 1 SIuBapp
18 Brruucnenus 1JIMH U yTIiIo0B. 1
19 Tpuronomerpuueckue GpyHKIIH. 1
20 Boruucnenue mioniaaei. 1 ®deBpaib
21 TpeyronbHHUKH, BUBI, CBOMCTBA 1
22 TpeyroabHUKY, BUIbI, CBOHCTBA 1
23 UYeTbIpexyrojJbHUKH, BUbI, CBONCTBA 1
24 YeTsIpexyrojJbHUKH, BUBI, CBOMCTBA 1 Mapt
25 OxpyxHOCTb U Kpyr. LleHTpanbHble 1 BOUCAaHHbIE 1

YTJIBI
26 OxpyHOCTb U Kpyr. LleHTpasibHble 1 BIIMCAaHHBIE 1

YTJIBI

3aaum ¢ NpaKTHYECKUM co/iepkaHueM (4uaca)
27 Pemenue 3aa4 ¢ NpakTUYECKUM COJIEP>KAaHUEM 1 Armpenb
28 Pemrenue 3amau ¢ MpakTHYECKUM COJIEPIKAHHEM 1
29 Pemrenue 3aa4 ¢ mpakTHYECKUM COJIEPIKAHHEM 1
30 Pemrenue 3a1au ¢ mpakTHYECKUM COJIepKaHUEM 1

YucioBble MocienoBaTeIbHOCTH (2 yaca)
31 Apudmerrdeckast Iporpeccus. 1 Maii
32 I'eomeTpuueckas mporpeccus. 1

BeposiTHOCTD U cTaTHCTHKA. (2 Yaca)
33 CraTucTU4ecKre XapaKTepPUCTHKU 1
34 DJIeMEHTBI TEOPUHU BEPOSITHOCTEN 1

Bcero 344aca

Jluteparypa u MHTepHeT-pecypchl:

A.JI.Ceménona, 1.B Slmenko «I MA 30003ama4d ¢ oTBETaMH 10 MATEMATHKE», U31aTCILCTB
«3JK3amen», Mockaa, 2019;

A.JI.Ceménona, U.B Smenko «I'MA 2013: Maremaruka: THUIIOBBIE DK3aMeHAIIHOHHBIE
BapuaHThl: 30BapuaHTOBY, U3aaTeNbCTBO «HarmonansHoe obpa3zoBanue», Mocksa, 2019;
E.A Bynumosny, JI.B.Ky3nenosa «I'1A-2013: Dx3ameH B HOBo# popme: Maremaruka: 9-
i kmacc: ...» - Mocksa: ACT: Actpens, 2019;

JI. 1. JTanmmo, M. A ITonoB «I'MA: MaTtematuka: MeToaudeckoe mocooue AIsi TOATOTOBKNY,
A31aTeNLCTB «OJK3aMeH», Mockaa, 2019;

®.®D JIsicenko, C.1HO.KymnabyxoBa «Maremaruka 9 kiacc: IToaroroka k 'MA-2013»,
WznatenberBo «Jlermony», PocToB-Ha-Jlony — 2019

NHTepHeT-pecypcesl

https://oge.sdamgia.ru/

https://www.time4math.ru/oge

Toptan Poccuiickoii anektponHoi mkossl (POII), https://fg.resh.edu.ru/

Hopran ®TBHYUCPO PAO, CereBoit KoMILIeKC HHPOPMAITMOHHOTO B3aUMOJICHCTBHSI CYOhEKTOB

Poccuiickoit ®epepaumu B mpoekte «MoHUTOPHHT  (opMHpOBaHUS  (HYHKLIHMOHAIBHON
rpamotHocTH yuarmuxcs» (http://skiv.instrao.ru/

MaTepI/IaJ'IBI BJICKTpOHHOFO 06pa30BaTem>Hor (0] pecypca n3aareibCTBA «HpOCBeH_ICHI/Ie»
(https://media.prosv.ru/func/)
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