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IHosicHUTEABbHASA 3aNIMCKA.

Pabouast mporpamMma 0OCHOBHOT'O 00111eT0 0Opa30BaHUsl YUYCOHOM TUCHIUTIIUHBI «AJreOpar
azpecoBaHa iIyxuM oOyuaromumcs. [Iporpamma cocraBieHa ¢ yderoM «lIpumepHoit
aJaNTUPOBAHHONW OCHOBHOHW 00pa30BaTeIbHOW MPOrpaMMbI OCHOBHOTO OOIIero oOpazoBaHUs
o0yyaromuxcss ¢ HapymCHUSIMU CIIyXa», OJO0OpeHHOHW pemeHneM ¢enepaabHoro y4deOHo-
METOJIMYECKOr0 00BeauHEeHHs 1Mo obmemy oOpazoBanmio oT 18.03.2022r. (mpotokon Nel/22),
pa3paboTaHHBII Ha OCHOBE (elnepalbHOr0 TOCYJapCTBEHHOTO O00pa30BaTENLHOTO CTaHAApTa
ocHoBHOro obmiero oo6pazoanusi (PI'OC OOQ), yTBEepKICHHOrO MpuUKazoM MUHHCTEPCTBA
npocsemenus: PO ot 31 mast 2021 r. Noe 287 1 Ha OCHOBE IJIAHUPYEMBIX PE3YJIbTATOB IyXOBHO-
HPABCTBEHHOT'O Pa3BUTHUS, BOCIMTAHUS W COLMATIU3ALMU OOY4YaIOUIUXCs, MPEACTABICHHBIX B
[Iporpamme Bociutanust ' bBOY mikonei-uaTepHaTta Ne31,  aganTUPOBAHHOW C YYETOM OCOOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH yUaITIXCs.

Henn usydyenus aaredpbl B HIKOJIE ONPEACISAIOTCA €€ POJIbI0 B Pa3BUTHU OOIIECTBA B
[IEJIOM | B Pa3BUTHUU UHTEIUICKTA, (OPMHUPOBAHUH JTUIHOCTH KAXKIOTO YEITOBEKA.

IIporpamma pean3yer cieayrone OCHOBHBIE LENHN:
-(opMupOBaHME LEIOCTHOrO NPEACTABICHUS O MHpE, OCHOBAHHOIO Ha IPHUOOPETEHHBIX
3HAHMSIX, YMEHUSX, HaBbIKaX U CIIOCO0ax AEsITebHOCTH;
-[IPHOOpPETEHNE OIbITA PA3HOOOPA3HON AEATENBHOCTU (MHIUBHIyaJIbHON U KOJJICKTUBHOI),
OIIBITA ITO3HAHMS U CAMOIIO3HAHUS;
- (hopmupoBaHMe NpecTaBiIeHu 00 anredpe kak popme OMMCaHUS U METOZE O3HAHUS
JIEHCTBUTEIIFHOCTH,
- (hopMupoBaHMEe NpeCTaBIeHUN 00 anredpe Kak 4acTH 00IIeUeI0BEeUYeCKOM KyIbTyphbl;
-IIOIFOTOBKA K OCYIIECTBJICHUIO OCO3HAHHOTO BHIOOPA MHMBHIyaJIbHONH 00pa30BaTEIbHON HITH
npo¢eCCHOHATILHON TPACKTOPHH;
-opMupoBaHre PyHKIIMOHATIBHON TPaMOTHOCTH, HEOOXOIUMOM B COBPEMEHHOM OOIIIECTBE.
3aHATUS anreOpoi CoAeMCTBYIOT (DOPMUPOBAHMIO OCHOB HAyYyHOI'O MHPOBO33PEHMUS,

Pa3BUTHUIO TIO3HABATEJBHBIX CHOCOOHOCTEH UM BOCHHMTAHUIO TAKUX 4YEPT JUYHOCTH, Kak
TpyAomoOue,  HACTOWYMBOCTb,  IIEJCYCTPEMJIEHHOCTb.  YPOKHM  anredpbl  pa3BHBAIOT
Ha0JII0/1aTeIbHOCTh, BHUMAaHME, CJIOBECHO-JIOTUYECKOE MBIIUIEHUE, YMEHHE KpPaTKO M TOYHO
dopmynpoBaTe MbICIU. Bee 3T0 siBIsieTcs BakKHOM 4acThlO OOY4YEHHs M BOCIHUTAHMS TIYXHX
YYAIIHAXCS.

Ydert 0co0bIX 00pa30BaTEJbLHBIX NOTPEOHOCTEH TVIYXHX 00YYAIOIINXCH.

Koppexnuonnass HanpaBJeHHOCTb IIPOrpaMMbl 0OECIIEUNBAETCS peanu3anueil nemnen
U 3a71a4, oO0yCJOBJEHHBIX OCOOCHHOCTSIMM TIyxXux ywammuxcsa. OOmmue 0CoOEHHOCTH IIIyXHX
yyalxcs 3akKI0YaroTcsl B HMX PEUEBOM HEAOPa3BUTUH, B HEOOXOIUMOCTU MpEAbSBICHUS
y4eOHOro MarepHaia, Kak KOMIUIEKCAa YCTHBIX M MHMCbMEHHBIX BHJIOB paboThl. YacTo yuarmuecs
HE MOTYT CaMOCTOATEIbHO pa3o0paThCsi B COAEPKAHUM TEKCTOB 3a/lad M YIpaKHEHUH,
HYXKal0TCsl B UX pa3bope M MOSCHEHMSAX, a TakKe B aJalTallid MaTeMaTHYeCKUX MpaBUiI U
3aKOHOB. DOJBIIMHCTBO TIyXHX YYEHHMKOB IUIOXO KOHTPOJHPYET CBOE MPOU3HOILIECHUE H
rpaMMaTU4YECKUNA CTPOM pedYd, Y HHUX OIPAaHUYEH CIOBAapHBIM 3amac. Y MHOTHUX JeTed
HaOJII0/IaeTCsl HEJOCTATOUHBIM YpPOBEHb CIIOBECHO - JIOTMYECKOTO MBIIUIEHUS], HEAOCTATOUHBIN
00beM BHMMAaHHUS U €r0 HEYCTOWYMBOCTb. YCBOEHHE CIOKHOI'O MaTEeMAaTHYEeCKOro MaTepuasa
MPOUCXOIUT y TIYyXUX YYallMXcsi MEJUIEeHHO U TpedyeT OoJiee UIMTEIbHBIX CPOKOB ISt
YCBOEHHSI, a TAK)KE CIIEUAIBHON KOPPEKIIMOHHON pabOTHI.

Koppexkuuonnsie 3agaun:
-COBEPLICHCTBOBAHUE BCEX BUJIOB PEUECBOU JIEATEIBLHOCTH;
-pa3BUTHE pEYEBOro cliyxa U (OPMUPOBAHWE TMPOMU3HOLIEHUS Ha MaTepuaje YpOKOB
MaTEMAaTHKH;
-pa3BUTHE CIOBECHO-JIOTUYECKOIO MBIIUICHHUS;



-o0oramieHre CciuoBaps ydYalluxcs, BBEJCHHE M 3aKpeIUICHHWE Ha YpPOKax HOBBIX JIEKCHKO-
rpaMMaTHYEeCKUX KOHCTPYKIUH peun.

OOyueHne MaTreMaThKe TECHO CBS3aHO C (OPMUPOBAHUEM CJIOBECHOH pEYH ydaIinuxcs.
JlocTkeHre CO3HATENIbHOTO YCBOCHHMS MAaTeMaTHUECKUX 3HAHHMHA HEBO3MOXKHO 0€3 OBIIJCHUS
HYKHBIM JIJIsl 9TOTO PEYEBBIM MaTEPUAIIOM.

Cneuuduxoii opranu3anuu 00y4eHus rIyXuX y4auuxcs siBJsieTcs:

-CO3/IaHHEe CIIyXOpE4YeBOH cpenbl Ha 0a3e PasBUTHS M HCIOJIb30BAHHMS OCTATOYHOW CIITyXOBOM
byHKIUY;

-HCIIOJIb30BaHNE 3BYKOYCHJIMBAIOUICH ammaparypsl (MHAWBUAYaJIbHBIX CIYXOBBIX ammapaToB H
KN);

-IPUMEHEHHUE JAKTHIBHON (OPMBI peuH;

-IIUPOKOE TMpPUMEHEHHE TaOJIMUYeK C pPEYEeBBIM MAaTEepHUajoM, B TOM YHCIE HCIOJIb30BAHUE
UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH;

-0II0pa Ha COXPAHHBIC aHAIN3aTOPBI;

-(hopMHpOBaHKE peun B KOMMYHUKAaTHBHOW (YHKIMH, HCIOJIb30BaHNE CHEINATBHON METOIUKH
00y4deHus c1abOoCbIAINX A3bIKY Ha YPOKAX;

-HCTIOJI30BaHUE B HEKOTOPBIX CIydasXx >KEeCTOBOW peud (B OCHOBHOM, IpHU OOBSICHEHUH
CJIO’KHBIX TEKCTOBBIX 3a]1a4, BUIOB IBHKCHHUSA U T.1.).

Cneunguka OBIaACHUS TIIyXUMH JIETBMH PEYbI0 OTPaXEHA B IMPOrpaMMeE BBIJCICHUEM
peueBoro Marepuana: B KaJEHJAPHO—-TEMAaTHYECKOM IUIAHUPOBAHMM (MaTeMaTHUYECKHUE
TEPMHHBI, pe4eBbIe 000POTHI, (pa3bl, 00SI3aTENBHBIC I YCBOCHUS 110 IPEAMETY).

MecTto yueGHOro npeaMera B y4eOHOM IJIaHe.
VYuebublii MaTepuan Kypca usydaercs B 7, 8, 9 m 9 nmom. kiaccax. Pacnpenenenue
y4eOHOTO Marepuaja 1Mo rofaM OOyYeHHUs C Y4eTOM IMPOJOHTHPOBAHHBIX CPOKOB OOyUYCHHS
(ocHOBHOE O0IIIee 0OpazoBaHue TIyXue 00yJarolecs MoIyvaroT 3a 6 JeT):

1 ron oOydeHus

2 rox oOydeHus

3 rox oOyueHus

4 rox oOyueHust

‘7Knacc 8 Kiacc 9 xiacc 9 mom. Kiacc
[IporpamMHBIi IIporpammHBIi IIporpammHBbIi [IporpamMMHBIit
Martepual Marepuan MaTtepuanl Marepuan
7 xJj1acca 7 u 8 xaccoB 8 n 9 xmacca 9 xnacca

B cootBercTBHN ¢ yueOHBIM IUTaHOM Ha u3ydeHue Kypca orBoautest 102 yaca — 7knace (3 yaca B
Heziemo); 136 JacoB — 8 kiacc (4 yaca B Heemo); 136 yacoB — 9 kiace (4 yaca B Hezemo); 136 vacoB — 9
Jior. kiace (4 gaca B Heneno). Beero - 510 yacos.

IIporpamma paspaGorana aasa ucnojn3oBanua YMK no anrebpe: «Anrebpa.7
KJ1ace», «Anrebpa.8 kinace» u «Anredpa.9 kinace» apropsl FO.H. Makaperues u ap., 2022.



Coaep:kanue yueOHOro Kypca.

O0mas xapakTepucTHKa yueOHOI0 nmpeamera.

Anrebpa HareneHa Ha (opMUpOBaHHE MaTEeMaTHYECKOTO armrapara Jjsl peleHHs 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, OKPY>KaIOLIel peallbHOCTH. SI3BIK anredpbl MOAYepKUBACT
3HAUEHUE MATEMAaTHKU KaK s3bIKa JJIS [IOCTPOEHMSI MAaTEMAaTUYECKUX MOJIENEH, MPOLECCOB U
ABIICHUN peanbHOro mMupa. HM3yueHue anreOpbl Oka3bpIBaeT OOJBIIOE BIHMSHHUE HA pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS, HEOOXOAMMOro, B YAacTHOCTUM JJII OCBOEGHMs Kypca
uH(OpPMATUKK; OBJAJCHHE HaBbIKAMU JEAYKTHUBHBIX paccyxiaeHud. IIpeoOpazoBanue
CHUMBOJHMYECKHMX (OpPM BHOCUT CBOHM crneun(puyeckuid BKJIaJ B Pa3BUTHE BOOOPAXKECHHUS,
CIOCOOHOCTE K MareMaTH4eckoMy TBopuecTBYy. [lonydyeHue TiIyXuMH IIKOJbHUKAMU
KOHKPETHBIX 3HAHUWA O (YHKIUSX KaK BaKHEHIICH MOJENH JJIsi ONMUCAHUS W HCCIICIOBAHUS
pa3zHO00pa3HBIX MPOLECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX, MEPUOJUUECKUX U IPYTHUX), AJIs
(dbopMHpOBaHUS y YHaLIUXCS MPEACTABICHUNA O POJIM MAaTEeMaTHKU B Pa3BUTHM LIMBUIM3ALUU U
KYJIBTYPBI.

Copepxanue npeamera «AinreOpa» MpPeACTaBIEHO B BUJIE CIEAYIOUIMX COJEPKATENIbHbIX
pas3zenoB: apudmeTnka, anredpa, QyHKIMH, JOTUKA U MHOKECTBA, MaTEeMaTHKa B UCTOPHUYECKOM
pazButuu. CojlepkaHue KaXIOro U3 O3TUX pas3fesioB pa3BOpPayMBaeTCs B JIMHHUIO,
MIPOHU3BIBAIOIIYI0 BCE OCHOBHBIE pa3/esibl MaTEeMaTHYECKOro 00pa3oBaHusl Ha JaHHOW CTYIEHU
00y4eHusI.

Copepxanue pazaena «ApudMeTuka» CiyKUT 0a30i U1 JaIbHEUIIET0 H3yUeHus

MaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO JJOTHUECKOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHUS
M0JIb30BATHCS AITOPUTMAMHU, & TAKIKE TIPUOOPETCHHIO MPAKTUYECKUX HABBIKOB, HCOOXOAMMBIX B
MMOBCEIHEBHOW KU3HU.

Conepxanue pasaena «Anredpa» crnocoocTByeT (OPMUPOBAHUIO Y YUAIIUXCS
MaTeMaTUYECKOTI'0 anmapara iyl pelieHtsl 3a1a4 U3 pa3HbIX pa3/ielloB MaTEMaTHKH, CMEKHBIX
IIPEAMETOB, OKPYKAIOLIEN PEAIbHOCTH.

Copepxanue pa3aena « DyHKINN» HallEJICHO Ha MOTyYeHHE IKOIbHUKAMH KOHKPETHBIX
3HaHMUM O PYHKIIMH KaK BaKHEUIIEH MaTeMaTH4eCKOM MOIETH TSl ONMCAHUS U UCCIIEI0BaHUS
pa3sHOOOpa3HBIX MPOIIECCOB.

Pa3znen «Jloruka u MHOXKeCTBa» HallelieH Ha MaTeMaTHYeCKOe Pa3BUTUE YUAIIUXCS,
(dbopMUPOBaHHE Y HUX YMEHUS TOYHO, CKATO U SICHO M3JIaraTh MBICIH B YCTHOW U TUCHMEHHOMN
peuu.

Paznen «MaTemaTrka B MCTOPUUYECKOM Pa3BUTHI MpeAHA3HAuEH i1 PopMUpOBaHUS
IPEJICTAaBICHUNA O MAaTEMaTUKE KaK YaCTH YEIOBEUECKOMN KYJIbTYpBI, Ui OOLIETO pa3BUTH
HIKOJILHUKOB, JJIsl CO3/IaHUS KYJIbTYPHO-UCTOPHUYECKOHN Cpebl 00yUeHHsI.

MeTanpeameTHble CBSI3M Y4eOHOI0 Kypca.

W3ydenne kypca JaeT BO3MOXHOCTh yUaluMmcs chopMHpOBaTh B METANIPEAMETHOM
HaIpaBJIEHUH CIIEAYIOIIEE:
- IEpBOHAYAIBHBIC MPEICTABICHUS 00 UJIeIX U METO/IaX MaTEMAaTUKU KaK YHHBEPCATbHOM SI3bIKE
HayK{ U TEXHUKHU, O CPEJICTBE MOJICIMPOBAHUS SIBJICHUI U MPOIIECCOB,;
-YyMEHHE BHJCTh MaTEMaTHYECKYIO 3a/Jady B KOHTEKCTE NPOOJIEMHOW CHUTyallud B JPYTUX
JUCUUILIMHAX, B OKPYXKaIOIEH KU3HH,
-YMEHHE HaxOJWUTh B Pa3IMYHBIX HCTOYHHUKAX HH(POpPMAIUIO, HEOOXOIUMYIO ISl PEHICHUS
MaTeMaTHYECKUX MPOOIeM, W TPEJCTaBIsITh €€ B MOHITHOH (opme; MpUHUMATH pEIIeHHE B
YCIIOBUSIX HETIOJHON U U30bITOYHON MH(pOpMaLINK;
-yMEHHE TOHMMaTh W HCIOJb30BaTh B PA3JIMYHBIX CHUTYalMSIX MaTEMaTHYECKUE CpEICTBa
HarSITHOCTH (TpaduKu, TUarpaMMbl, TaOIHUIIbI, CXEMBI);



-yMEHHE BBIIBUI'aTh TUIOTE3bl NIPH PEIIEHUHN Y4eOHBIX 337a4 M INOHUMAaTh HEOOXOAMMOCTb MX
IIPOBEPKU;

-yMEHHE NIPUMEHATh UHIYKTUBHBIE U IeAyKTUBHBIC CIIOCOOBI PACCYKACHUMN, BUJETh pa3IMyHble
CTPAaTEeTUH PELICHUS 3a/1a4;

-[IOHUMaHUE CYIIIHOCTH aJITOPUTMOB M YMEHHUE [EHCTBOBATb B COOTBETCTBHUHU C IPEIUIOKCHHBIM
AITOPUTMOM;

-yMEHHE CaMOCTOSTENIbHO CTaBUTh LIEJIM, BbIOMPAaTh U CO3[aBaTh aJITOPUTMbI JAJIS PEIICHUS
y4eOHBIX MaTeMaTHUECKUX MPOoOIIeM;

-yMEHHUE IUIAaHUPOBAaTh M OCYLIECTBIIATH JCSATCIBHOCTb, HAIPABICHHYIO Ha pELICHUE 3anady
HCCIIEI0BATEIBCKOIO XapaKTepa.

7 KJacc.

CreneHb ¢ HaTypaJbHbIM M HYJEBbIM IIOKa3areneM. Hekoropele CBoOWCTBa MHOXECTBa
HaTypaJIbHbIX YHCEIL.

HekoTtopsle cBOMCTBAa MHOKECTBA LIEJBIX YHCE.

Hekotopele cBoOiicTBAa MHOXXECTBA PAlMOHAIBHBIX YHCEN. BBIMOTHUMOCTh apu(METHUECKUX
orepanuii BO MHOXECTBE PAallMOHAIBHBIX YHCEI M CBOICTBA ATUX ONepaluii

Oranbl pa3BUTHA IIPEJICTABICHUN O YUCIIE.

[IpencraBieHne 3aBUCUMOCTH MEX/y BEIMYMHAMU B BUI€ GOPMYII.

bykBeHHbIE BbIpaK€HUS (BBIPDAKEHUS C IepeMEeHHbIMU). YuciaoBoe 3HaueHHE OYKBEHHOI'O
BolpakeHUs. IloacraHoBka BbIpaKEHUH BMECTO IEpEeMEHHBIX. PaBeHCTBO OyKBEHHBIX
BbIpaxkeHUI. TOXIECTBO, JOKa3aTeNIbCTBO TOXAECTB. [[peoOpazoBaHue BbIpaKeHUH.

CpoiicTBa cTemeHM C 1eJdbIM HEOTPHULATENbHbIM ToKa3zareneM. OpHousneHbl. CTeneHb
OJIHOWJICHA.

VYpaBHeHue ¢ ogHoi nepeMeHHoU. Kopenb ypaBHeHus. PaBHocmiibHBIE ypaBHeHUs. JIuHeiiHoe
ypaBHeHuUe. ['papuueckoe penieHre ypaBHEHUH.

Pemenue TeKCTOBBIX 3ajjayu anreOpandeckuM CrocoOOM.

[Tonsstue ¢ynkuuu. CrnocoObl 3amanus ¢yHkuuu. ['padpuk ¢QyHkuuu. Urenuwe rpaduxos
(byHKUIHH.

@yYHKIMS, ONUCHIBAIOIIAs NPAMYIO MPOMOPLUOHAIBHYIO 3aBUCHUMOCTh, €e rpaduk. JluHeiHas
dynxims, ee rpaduk, reoMeTpudecKuii cMbicn Koddduuuentos. dynkuus y=x%, ee rpaduk,
napabora.

[Tpumeps! rpaduyeckux 3aBUCUMOCTEN, OTPaXKaloIUX pealbHbIe MPOLECCHI.

N306paxeHue yuces TOUKaMu KOOPAUHATHON TPSIMOH.

MHuorounensl. CliokeHHE€, BBIUUTAHUE, YMHOXEHHE MHOIOWIEHOB. DOpMYyJIbl COKPALIEHHOIO
YMHOXKEHUS: KBaApaT CyMMbl M KBaJpaT pa3HOCTH JBYX BBIpaXEHHH, KyO cymMmbl U KyO
Pa3sHOCTH JIBYX BhIpakeHHH. DopMyIia pa3HOCTH KBaJpaToB, GopMysa CyMMbI KyOOB U pa3HOCTH
KyOoB. Pa3noxeHue MHOrousaeHa Ha MHOKUTEIH. MHOrouneHsl ¢ oHON nepeMeHHoN. CTeneHb
MHOTOYJIEHA.

8 knacc.

[enble BeIpa)XeHUS U UX TPEOOPA30BAHMUSL.

VYpaBHeHHE C ABYMsI NEPEMEHHBIMU; PELIECHUE YpaBHEHUS € JByMs INepeMeHHbIMH. Cucrema
ypaBHEHUN; penieHue cuctemel. CucrteMa JAByX JIMHEWHBIX YPAaBHEHHUN C IBYMs IIEPEMEHHBIMU;
peleHre NOCTAaHOBKOW U alNre0pandeckuM CIOKEHHEM.

['padmyeckas uHTEpIpeTaLUsl yPAaBHEHUH C IByMS IEPEMEHHBIMU U UX CUCTEM.

OO6paTHO NPONOPIMOHAIBHBIE 3aBUCUMOCTH.



beckoneunast necsituuHasi ApoOb. JleHCTBUTENbHbIE YHClIa KaK OECKOHEYHBIE NECATUUYHbIC
npobu. Ilepumommueckue necsaTudHble apoOu. I[Ipumepbl OECKOHEYHBIX HEMEPHOIUICCKIX
JeCATUYHBIX qpoOeii. CBOKCTBa MHOYKECTBA JEHCTBUTEIILHBIX YHCEI.

KBagpaTHbli KOpeHb M3 4YMCIIA. YCIOBUE CYIIECTBOBAaHUSA KBaJApPAaTHOIO KOPHS M YHUCIO
KBaJPAaTHBIX KOPHEH U3 IEUCTBUTEIBHOTO Unciaa. ApupMETHIECKUN KBAAPATHBINH KOPEHb.

Iouste 06 WppauMOHATBHOM umcie. MppanmonampHOCTH  umcia V2. JlecaTHuHble
NpUOIMKEHUsT HUPPALMOHAIBHBIX uucesl. HaxoxaeHue NpuOIMKEHHOIO 3HAYEHUS KOPHS C
HOMOILBIO KaIbKYJISATOPA.

Anrebpanueckas 1poos. Cokpaienue apooeil. JlercTBus ¢ anrebpanyecKuMu ApoOsMu.
PanmoHanbHble BBIpOKCHUS M WX HOpeoOpazoBaHus. CBOMCTBa KBaJpaTHBIX KOPHEH M HUX
IMPUMCHCHHUC B BBIYUCIICHUAX.

I'padux GyHKIMH Y=V/X.

9 kiace.

CraHgapTHBII BU YKCTIa.

W3mepenus, npuOIMKEHNs, OLIEHKH.

KBanpatHoe ypaBHeHue: ¢opMmyia KOpHEH KBaJpaTHOTO ypaBHEeHHs. HemoiHoe KBaapaTHOE
ypaBHEHHE. PenieHne paliMoHalbHbIX YPaBHEHUN.

CBolicTBa cTemeHW C LeablM IokazareneMm. Teopema Buera. PasnoskeHue KBagpaTHOTo
TPEXWICHA Ha JIMHEHHBIE MHOKUTEIH.

IIpumepsl peleHns ypaBHEHHM: METOIbI 3aMEHBI IEPEMEHHOM, Pa3I0KEHUE HA MHOKUTEIH.
HepaBenctBo ¢ onHol nepemeHHoM. Penienue HepaBeHCTB. JIMHEiTHbIE HEpaBEHCTBA C OJIHOMU
NepeMeHHOI 1 ux cucreMbl. KBagpaTHbie HepaBeHCTBa. [poOHO-paninoHaIbHBIE HEPABEHCTBA.
YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne TeKCTOBBIX 33714 AreOpanyecKiuM CrIocoOOM.

[IpeoOpa3oBanue rpaukoB (QyHKLUUI: pacTsyKEHHE, CKaTHe, MapajulelbHbIA MEPEeHOC BJOJb
0Ce KOOpJUHAT.

Ob6nactp onpenenenus 1 001acTe 3HaueHUH GyHKMKU. YTeHne rpagukoB GyHKIHUHA.
KBanparnunas ¢pyHkius u ee rpaduk.

JpoOHo-nuHelHast GpyHKIMS U ee rpaduk. Mcnonp3oBaHue rpaguKoB A pelieHs] ypaBHEHUN
U CHUCTEM.

YuciioBble IPOMEKYTKHA: HHTEPBAJI, OTPE30K, JIyY.

I'padmyeckas uHTEpIpeTALUsl YPAaBHEHUH C IByMsI IEPEMEHHBIMHU.

OObeanHeHUe U TiepeceyeHre MHOXKECTB.

Kopens n-it crenenu. CTeneHp ¢ palliOHAJIbHBIM ITOKa3aTeNleM U €€ CBOMCTBa.

CgoiicTBa apupmeTnueckux KopHeil N-if crenenu. [IpeoOpa3oBanue BbIpaXeHUN C paJuKaiaMu
U CTETICHSIMHU C APOOHBIM MOKa3aTeeM.

9 nom. KJacc.

VYpaBHEHUs, TPUBOAUMBIE K KBaJpaTHbIM. PellleHHe ypaBHEHUW BBICIIUX CTEIEHEH; METOJbI
3aMEHbI IEPEMEHHOM, PA3JI0KEHUS Ha MHOXKUTENN. PellieHne panmoHalbHbIX YPaBHEHUM.
YpaBHEHHUsI C IBYMs ITIEPEMEHHBIMHU.

HepasenctBo ¢ onHoi nepeMenHoi. Pemenne HepaBeHcTB. KBagpaTtHele HepaBeHCTBA. J[poOGHO-
parmoHaIbHBIC HEpaBEHCTBA. MeTO ] HHTEPBAJIOB.

Pemenne TeKCTOBBIX 3a/1a4 alre0OpanyecKuM CriocoooM.

[IpeoOpazoBanme rpadmkoB PYHKIIMNA: pacTKEHUE, CKATHE, TTapaJUIeIbHbIN IEPEHOC.

CpoiicTBa ()YHKIIMU: YETHOCTh U HEYETHOCTh, BO3pACTaHHWE WU yObIBaHUE, HyIH (DYHKIUU U
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, HAMOOJbIIIee M HaMMEHbIee 3HaueHne GpyHkuu. OTpakeHue
CBOMCTB QyHKIMH Ha Tpaduke. DIEMEHTAPHOE UCCIIeIOBaHUE (PYHKIIHH.

Onementapubsie QyHkimu. Kpagparuunas ¢yskuus. OyHKus y="x. [Ipumepsl mocTpoeHust
rpauKOB parMOHATIBHBIX (PYHKIIHA.



Yucnosele mnocienoBaTenbHOCTH.  CrnocoObl  3aJaHusl  YHMCIOBBIX — IOCJIEAOBATENILHOCTEH.
dopmyna N-ro wieHa. ApumMeTndeckas U reoOMeTpudeckas nporpeccuu, GopmMyisl N-ro YjaeHa
Y CYMMBI IIEPBBIX N WIEHOB IIPOIPECCUH.

['padux ypaBHeHHMS C JIByMs TepeMeHHbIMH. ['paduueckas HHTEpIpeTalys ypaBHEHUH U
HEPABEHCTB C ABYMs IEPEMEHHBIMU M UX CHCTEM.

OnemenTsl KoMOnHaTopuku. @akropuai. IlepecTaHOBKH, COUETAHUS, pa3MEILICHHS.

®opmbl yuéTa padoyeii nporpaMMbl BOCIIMTAHHS.

Peann3anus BOCIMTAaTENBHOrO NOTEHIMAAa YPOKa MPEANONaraeT Cledyolue
OpraHu3alOHHbIE (POPMBI:

-CIIeUaIbHO  pa3paboTaHHbIE 3aHATHS — COOBITUHHBIC YPOKH, IOCBSIIEHHBIC
UCTOPUYECKUM JlaTaM U COOBITUSAM, KOTOpBIE, PACIIMPSIOT 00pa3oBaTeIbHOE IPOCTPAHCTBO
MpeaMeTa, BOCIUTHIBAIOT YBAKECHNUE K UCTOPUYECKUM JIMYHOCTSAM, JIIOASM HAayKH, JIOOOBb K
IIPEKPACHOMY, K IIPUPOJE, K POJHOMY Kparo;

-IPIMEHEHNE Ha yPOKEe WHTEPAKTHUBHBIX (POPM pabOThHI yUaIIUXCs: WHTEIUICKTYaTbHBIX
Urp, JAUCKYCCHH, TIpynmnoBod pa®oTbl M paboOThl B Hapax, KOTOpbIE IOBBILIAIOT
MO3HABATEIBHYI0 ~ MOTHBAIlMIO, JAalOT BO3MOXXHOCTH  TNPHOOPECTH  OMNBIT  BEICHHS
KOHCTPYKTHBHOTO JMAajJora, ydaT KOMaHIHOW paboTe M B3aUMOJICHCTBHIO C APYTUMH
00y4arouMucs;

-ucnionb3oBanne MKT u nucTaHIMOHHBIX 00pa3oBaTENbHBIX TEXHOJIOIMH OOydeHus,
00eCIeUnBaONIIMX COBPEMCHHBIE aKTHBHOCTH 00yd4aromuxcst  (porpamMMbI-TpEHaKEPHI,
TECThl, 3a4€Thl B J3JIEKTPOHHBIX MPUIIOKEHUSAX, MYJIbTUMEAUMHBIE INPE3EHTALUH, HAYYHO-
HOMYJIApHbIE Tiepefadn, puibMbl, 00yyaroIue CaiThl, ypOKU OHJIANH, BUICOJIEKIMH, OHJIANH-
KOH(epeHIMH U Jp.);

-MCIOJIb30BaHUE BOCIUTATENIbHBIX BO3MOXKHOCTEH COJEpXkaHUs y4eOHOro mnpeamera
yepe3 JEMOHCTpAlMI0 JIeTIM NPUMEPOB OTBETCTBEHHOIO, TIPa)JIaHCKOIO IOBEACHUS,
IIPOSIBJICHUS YEJIOBEKOIIOOUs U 1I0OpPOCepACUHOCTH, MEPEBOJ] COAEPKAHUSA C YPOBHS 3HAHUI
Ha YPOBEHb JIMYHOCTHBIX CMBICIIOB, BOCIIPUSTUE LIEHHOCTEN Uepe3 MoA00p COOTBETCTBYIOMIMX
3aja4 Ui peleHusl, MpoOJeMHBIX CUTYaluil A 0O0CyXJIeHHs B Kjacce, aHaJu3 MOCTYIKOB
moaei, uctopuil cyned, KOMMEHTapuu K MPOUCXOJSALIMM B MHUpPE COOBITHSAM, MPOBEACHUE
YPOKOB MyKeCTBa,;

-HCTIOJIb30BaHNUE BHU3YAIbHBIX 00pa3oB (MPEIMETHO-ICTETUYCCKOW CpE/Ibl, HArJISIHAS
aruTanus IMIKOJBHBIX CTEHNIOB, NPEIMETHOM HANpPaBICHHOCTH, COBMECTHO INPOU3BOAMMBIE
BUJICOPOJIMKH TI0 TEMaM yPOKa);

-BKJIIOYEHHE B YPOK UTPOBBIX NPOLELYP, KOTOPbIE IIOMOTalT NOAAEPKATh MOTHBALIUIO
JeTe K IOJIy4eHHMIO 3HaHUM (COLMO-UrpoBas pexHuccypa ypoka, HaJMyhe JABUTaTeIbHON
aKTUBHOCTH Ha ypOKax), HAJIAXKMBAHUIO TIO3UTUBHBIX MEXIMUYHOCTHBIX OTHOILIEHUH B KJlacce,
IIOMOTal0T YCTaHOBJIEHHUIO JOOpOXkKenaTenbHoU aTMochepsl BO BpeMsl ypoka (COTpyAHUYECTBO,
MOOLIPEHUE, TOBEPHUE, MOPYUCHHE BAXKHOTO JIea, IMIATHSI, CO3/IaHHE CUTYAI[HH YCIIeXa);

-OpraHu3alys KyparopcTBa MOTUBUPOBAHHBIX M 3PYJIMPOBAHHBIX O0y4YaOIIUXCS HAJl UX
HEYCIIEBAIOIMMHY OJHOKJIACCHUKAMM, [AOLIEr0 IIKOJbHUKAM COLMAIBHO 3HAYMMBIM OIBIT
COTPYJIHUYECTBA M B3aMMHOM MOMOIIY, BO3MOXHOCTh NPOBEIECHNS HEKOTOPHIX YPOKOB CHUIIAMU
CaMHMX yYEHUKOB;

-ucnoibp3oBaHue TexHosoruu «lloprdonmoy», ¢ 1enp0 pasBUTHS CaMOCTOSATEIBHOCTH,
pediekcuu 1 CaMOOIICHKH, IIJIAHUPOBAHUS J1€ATEIbHOCTH, BUJCHUS MTPABUIILHOTO BEKTOpA JUIS
JTATBHENTIIETO Pa3BUTHS CTIOCOOHOCTEH.

-MHULIIMAPOBAHUE M TOJJEPKKA MCCIEN0BATENbCKOW NEATEIbHOCTH IIKOIBHUKOB B
pamMKax peanu3aluyd UMM WHAUBUAYAIbHBIX U FPYMIIOBBIX UCCIIEI0BATEIbCKUX MTPOEKTOB, UYTO
JacT IIKOJIbHUKAM BO3MOXHOCTb IPHOOPECTH HAaBBIK CAMOCTOSTEIBHOTO  PEIICHHS
TEOpeTUYeCcKol MpoOIeMbl, HaBbIK FeHEPUPOBAHUS U 0hopMIIeHUsI COOCTBEHHBIX HUJIeH, HaBBIK
YBOKUTENBHOIO OTHOLICHHUS K YYXHM uAeIM, O(OpMJICHHBIM B paboTax Jpyrux
uccienoBaresnei, HaBbIK MyOJIMYHOTO BBICTYIUICHUS Tepel ay JUTOpUell, apryMeHTUPOBaHUS U



OTCTAaMBaHUsl CBOEH TOYKM 3peHUs (ydacThe B KOHKYpcaX, BBICTaBKax, COPEBHOBAHMSIX,
HAy4YHO-TIPAKTUYECKUX KOH(pepeHIusX, hopymMax, aBTOPCKUE MyOIMKAIUU B U3JAHUIX BHIIIC
IIKOJIBHOTO YPOBHS, aBTOPCKHE MPOEKTHI, H300pETEHHUs, MOJYUYUBIIHE OOIIECTBEHHOE
0J100peHue, yCIEIHOE MPOX0XKICHHE COLUATBHON U POPEeCCHOHATHHOMN MPAKTHKH).

HrpoBasi nesTeNbHOCTh, HANPABICHHAs] HA PACKPBITUE TBOPYECKOIO, YMCTBEHHOI'O H
(GU3MYEeCKOTO TMOTEHLMAIA INKOJIBHUKOB, pa3BUTHE y HUX HABBIKOB KOHCTPYKTUBHOTO
oOuieHusi, yMeHuil paboTaTb B KOMaHe, CAENaeT WIKOJIbHBIA YpOK 0Oojee MHTEPECHBIM U
3aIIOMUHAOLIUMCSL.

Baxxna umnHTerpanus ypoka ¢ pa3iuuHbIMH (pOpMaMH BOCIUTATENIbHOHN NeATeIbHOCTH,
peann3yeMbIX B Kiacce, B KPY)KKax U CEKLHUAX, B ACTCKUX OOIIECTBEHHBIX OOBEIMHEHUSX, B
CUCTEME  BHEHIKOJBHOM  JesATeNbHOCTH. Y  OOy4YaloIIMXCS  pa3BUBAIOTCS  HABBIKU
COTPYAHHUYECTBA, KOMMYHHKAIIUHU, COUAILHONW OTBETCTBEHHOCTH, CIIOCOOHOCTh KPHUTUYECKH
MBICIIUTh, OINEPAaTUBHO M KAdyeCTBEHHO peuiaTb MIpOOJIEMbl; BOCIUTHIBAETCS ILIEHHOCTHOE
OTHOIIEHUE K MUDY.



Ili1anupyemblie pe3yJbTaThbl 0CBOCHUS Y4EOHOI0
npeaMera.

N3yyenne anreOpsl B OCHOBHOHM IIKOJIE JaeT BO3MOXKHOCTH OOYYaroIIMMCs JOCTUYb

CIIEIYIOIUX Pe3yJIbTaTOB PA3BUTHSL:

¢ B JIMYHOCTHOM HANPaBJICHUU:
-yMEHHE $ICHO, TOYHO, IPaMOTHO H3JlaraThb CBOM MBICIM B YCTHOW M IHUCBMEHHOH peuH,
NOHUMATh CMBICI MTOCTABJICHHOW 3a7[auy, BEICTPAUBATh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI;
-KpUTHUYHOCTh MBIIUICHNUS, YMEHHE Paclo3HaBaTh JOIMYECKH HEKOPPEKTHbIC BBICKA3bIBAHUS,
OTJINYATh TUIOTE3Y OT (haKTa;
-[IpEJICTaBJICHHE O MaTeMaTH4ecKod Hayke Kak c(epe UelOBEeUeCKOH NesiTeNbHOCTH, 00 JTanax
€€ Pa3BUTHS, O €€ 3HAUMMOCTH JIUIsl Pa3BUTHUS LIMBUIIU3AIINY;
-KpEaTHBHOCTh ~ MBIIUICHHUS, WHUIMATABA, HAXOJYUBOCTh, AaKTUBHOCTH TMPH pPEHICHUU
MaTeMaTUYECKUX 3a/1a4;
-yMEHHE KOHTPOJIMPOBATH MPOILECC U PE3YIIbTAT YIeOHOW MAaTEeMaTHUECKON ACITEIbHOCTH;
-CIIOCOOHOCTh K AMOIIMOHATBHOMY BOCHPHUSATHIO MAaTEMaTHUYECKHX OOBEKTOB, 3a/1a4, PELICHUH,
paccyXJIeHH;

e B MeTanpeJIMeTHOM HANpPaBJIEHUU:
- IEpBOHAYANIBHBIC TIPEJICTABICHNS 00 HIESX M METO/IaX MaTeMaTUKN KaK YHHBEPCAIbHOM SI3bIKE
HAYKH U TEXHHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBIICHUH U TIPOILIECCOB;
-yMEHHE BUJETh MaTEMaTH4eCKyl0 3ajady B KOHTEKCTe NPOOJIEMHOH CHTyallud B JPYIUX
TUCIATUTMHAX, B OKPY KaIOIIeH KU3HU;
-yMEHHE HaxOIWTh B Pa3lIMYHBIX HCTOUYHUKAX HH(POPMALUIO, HEOOXOIUMYIO JUIS pELIeHUs
MaTeMaTHYECKUX TPoOIeM, U TMPEICTaBIsATh €€ B MOHATHOH (opMme; NPUHUMATh pEIIeHHE B
YCIIOBUSX HEMOJHON U U30BITOYHON MH(pOPMALINY;
-yMEHHE TOHMMAaTh W WCIIONB30BaTh B Pa3IMYHBIX CHUTYaIlUsX MaTeMaTHYECKHE CPEICTBA
HarsIHOCTH (TpaduKu, TuarpaMMbl, TaOJIHIIbL, CXEMBI);
-yMEHHE BBIIBUTATh TUIOTE3bI NMPH PEIICHUH YYeOHBIX 337a4 M NMOHUMATh HEOOXOAMMOCTb HX
HPOBEPKH;
-yMEHHE NMPUMEHATh WHAYKTUBHBIC U IEAYKTUBHBIE CITOCOOBI PACCyKACHUHN, BUJECTh pa3IMIHbIC
CTpaTeruy peleHus 3a/1ay;
-IOHIMAaHHUE CYITHOCTH aIrOPUTMOB M YMEHHUE JIEHCTBOBATh B COOTBETCTBUU C MPEIOKEHHBIM
QITOPUTMOM;
-yMEHHE CaMOCTOSITEIbHO CTaBUTh IIEJIH, BHIOMPATh M CO3JaBaTh aJTOPUTMBI IS PEHICHUS
y4eOHBIX MaTeMaTHYECKUX Mpooiiem;
-yMEHHE TUIAHUPOBATh M OCYIIECTBIISATH JESTEIHLHOCTh, HANPABICHHYIO Ha pEIIeHHWE 3a7ad
UCCIIEIOBATEIBCKOTO XapaKTepa;

® B IIpeJIMeTHOM HANPABJICHUU:
-yMeHHe paboTaTh ¢ MAaTEMAaTHIECKUM TEKCTOM (CTPYKTYPHPOBAHHE, U3BIICUCHIE HEOOXOTMMOM
uHpOpMaIUN);
-BlIaJicHUe 0a30BBIM MOHATHHHBIM aIlapaToM: Pa3BUTHE TPEACTABICHUH O YHCIE, OBIIAJCHUE
CHUMBOJIbHBIM SI3bIKOM MAaTEMAaTUKH, U3YUYEHHUE DJIEMEHTAPHBIX (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH,
(dbopMHpOBaHUE TPEICTABICHHA O CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJTbHOM MHUpPE W O
Pa3IMYHBIX COCO0aX UX U3yUECHHUS,;
-OBJIaJICHHE TIPAKTUYECKA 3HAYMMBIMH MAaTEMAaTHYECKMMH YMEHHSIMA ¥ HABBIKAMH, WX
OPUMEHEHHE K PeIIeHUI0 MaTeMaTHYeCKMX M HeMaTeMaTH4YecKHX 3ajad, Npeiroararolee



YMEHHUE: BBINOJHATh YCTHBIE, IHCbMEHHBIC, WHCTPYMEHTAJbHBIE BBIYMCIICHHS; IPOBOJUTH
HECJIO)KHBIE TPAKTHYECKHUE pPACUeThl C HUCIOIB30BaHWEM NPH HEOOXOIUMOCTH CIPABOYHBIX
MaTepHUaloB, KAIbKYJIATOPAa, KOMIBIOTEPA;

-BBITIOJIHATH alredpandeckue mpeoOpa3oBaHus PAllMOHATBHBIX BRIPAKCHHM, TPUMEHSATh UX IS
pelieHuss y4yeOHbIX MaTeMaTHYeCcKUX 3aJad M 3a/lady, BO3HUKAIOIIUX B CMEXHBIX Y4eOHBIX
npeaMeTax;

-110J1b30BaThCsl MAaTEMaTHYECKUMH (QOpMyJIaMH M CaMOCTOSTEIbHO COCTaBISATh (OPMYJIbI
3aBHCHUMOCTEH MEX/ly BETMUMHAMH Ha OCHOBE 00O0O0IIEHHS YaCTHBIX CIIy4aeB U AKCIIEPUMEHTA;
-pelaTh JUHEWHbIE W KBaJpaTHbIE YPAaBHEHHsS M HEPABEHCTBA, a TaK)K€ MPUBOJMMBIE K HUM
ypaBHEHHsI, HEPABEHCTBA, CHUCTEMBI; MPUMEHATh IpadUuecKue MPeACTaBICHHS A PEUICHUS U
WCCJIEI0BAHNS YPABHEHUM, HEPABEHCTB, CUCTEM; IPUMEHATH MOJYUYEHHbIE YMEHUS ISl pELICHUS
3a/1a4 U3 MaTeMaTHKU, CMEXHBIX MTPEAMETOB, MPAKTUKU;

-cTpouTh Trpaduku (QyHKIMNA, ONUCHIBATH WX CBOWCTBA, MCIOIb30BaTh (PYHKIIMOHAIBHO-
rpaduvecKkre MPeICTaBICHUS IS ONUCAHMS W aHalM3a y4eOHBIX MaTEeMaTW4YEeCKHX 3a1ad U
peanbHbIX 3aBUCUMOCTEH;

-IIPUMEHSTh U3YYCHHBIC TOHSTHUS, PE3YyJIbTaThl U METObI MPU PELICHUU 3aJa4 U3 Pa3IuYHBIX
pa3zieJIoB Kypca, B TOM YHCIE 3a/Jad, HE CBOASIIMXCA K HEMOCPEICTBEHHOMY MPUMEHEHHIO
M3BECTHBIX aJITOPUTMOB;

-TOYHO W TPaMOTHO BbIpaXKaTb CBOM MBICIIM B YCTHOM M NHUCBMEHHOM pEYH, MPUMEHSS
MaTeMaTUYECKy0 TEPMUHOJIOTHIO U CUMBOJIMKY; MCIIOJIB30BaTh Pa3JINYHbIE S3bIKM MaTEMaTHKU
(cmoBecHbIM, CHMBOJHMYECKUN, Tpadudeckuii); O0OOCHOBBIBATH  CYXKICHHS, IPOBOJUTH
KJIaccU(UKAIUIO, IOKa3bIBATh MATEMATHUECKUE YTBEPIKICHHSL.

OcHoOBHbIE BHIbI JIeITEJIbHOCTH oﬁyqamumxcm

Haxonsat 3HaueHus YMCIIOBBIX BeIpakeHu. HaxoaaT 3Ha4eHHsI BBIPAKEHUN C IEPEMEHHBIMU
IIPYU YKa3aHHBIX 3HAYEHUAX NIEPEMEHHBIX. MCIIONB3yI0T 3Haku >, <, >, <. UUTAIOT U COCTABIAIOT
HEpaBEHCTBA. YUTAIOT M COCTABIIAIOT IBOVHBIC HEPABEHCTBA.

BeimonssatoT npocreiimue npeodpazoBanus BeipaxeHni. [IpuBoasaT mo1o0HbIE cllaraemMsle.
PackppiBatoT CkOOKHM B CyMMe WJIM Pa3HOCTH BBIPAXKEHUI.

Pemiatot ypaBHeHHs Bua aX=Db npu pa3nnyHbIX 3HaYeHHsX a u b. Pemarot HecnoxHbIe
ypaBHEHWUsI, CBOISIIMECS K ypaBHEHUIO ax=D. Mcnonp3yroT anmapar ypaBHEHUHN TS PEIICHHSI
TEKCTOBBIX 3a7a4. IHTeprpeTupyoT pe3ynbrar.

Boruncrnstor 3HaueHus QyHKIMH, 3a1aHHON popmyoi. CocTaBistOT TaOIUIbl 3HAUYEHU N
¢yukuuu. ITo rpaduky GyHKINN HAXOJAT 3HaYeHHE (QYHKINHU 10 U3BECTHOMY 3HAUYECHUIO
aprymenra. [lo rpaduky QyHKINN HAXOAAT 3HAUEHUE apTyMEHTA 10 U3BECTHOMY 3HAUEHUIO
byHKIMN.

Crposr rpaduku npsiMoi MponopLurOHAIBHOCTH U ONMCHIBAIOT CBOMCTBA ATUX (DYHKLUH.
CrposT rpaduku TMHEHHON (YHKIUHU U ONUCHIBAIOT CBOWCTBA 3TUX (QYHKUMNA. OOBICHAIOT, KaK
BIIMSICT 3HaK Kod(unneHTa K Ha pacrnonoxeHrne B KOOPANHATHOM MI0CKOCTH rpaduka y=KX,
rie K#0. OOBsCHSIOT, KaKk 3aBUCHUT OT 3HaueHu# K u b B3anmHoe pacnonoxenne rpagukoB 1Byx
Gyukmii Buna y=rx+b. MatepnpetupyoT rpad vk peanibHbIX 3aBUCHMOCTEH, OMTUCHIBAEMBIX
dopmynamu Buna y=Kx, rae K0 u y=kx+b.

BBIucisioT 3HaYeHusI BEIpaKEHNH Bra ", TJie & — MPOM3BOJIBHOE YMCII0, N — HATYPaIbHOE
YHCII0, YCTHO ¥ MUCbMEHHO, a TAKXKE C MOMOLIBIO KaJIbKyJsITOpa. @OpMyIUpPYIOT CBOICTBA
CTENEeHH C HAaTypaJIbHBIM Noka3zaTeneM. OOO0CHOBBIBAIOT CBOMCTBA CTENEHH C HATypaIbHBIM
nokaszareseM. 3alUChIBAIOT BBIPAKEHHS CO CTETIEHSMHU B CUMBOJIMYecKoil popme. [Ipumenstor
CBOICTBa cTeNeH! J1sl IPeoOpa30BaHus BIPAKEHHII.

BBINONHAIOT yMHOXKEHUE OAHOWIEHOB. BBINOIHSIOT BO3BEAEHNE OTHOYJIEHOB B CTENEHb. CTPOST
rpaduxn Gyskuuit y=x> u y=x°. Pematot rpadudeckn ypaBaenus X>=kx+b, x3=kx+b, rne k u b
— HEKOTOPBIE YHCIIA.



3anuchIBalOT MHOTOYJIEH B CTAHAApTHOM Buje. OnpenenstoT CTeneHb MHOrO4IeHa. BeInonHsoT
CJI0KEHHE MHOTO4JIEHOB. BBINIOIHAIOT BBIYUTaHNE MHOTOUJIECHOB.

BeInonHsA0T yMHOXKEHHE 0JlHOWIEHa Ha MHOrowieH. [IpuBoastT nogoGHble ciaaraemele.
BrINOAHSIOT pa3iioskeHue MHOTOUWIEHA Ha MHOXKHTENH, UCIIONIb3Ys BBIHECEHHUE 00IIEero
MHOXHTEJIS 38 CKOOKH.

BhINONHAIOT yMHOXKEHHE MHOTOUWIEHA Ha MHOTOWIeH. [IpuBoaiT nmoqo0HbIe ciaaraemble.
BhInonHAo0T pa3nokeHre MHOrowieHa Ha MHOXKUTEIH, UCII0JIb3Ysl CIIOCO0 IPyIIIMPOBKH.
[TpyMeHsIIOT 1EeHCTBUS C MHOIOWIEHAMU IIPU PEILIEHUHU TEKCTOBBIX 3a/1a4 C IOMOIBIO
YpaBHEHUU.

JloKa3bIBaIOT CIIpaBeUIMBOCTH (DOPMYJT KBaJpaTa CyMMBI U KBajjpaTa pazHocTH. [IpuMensior
(bopMyIIbl 111 TpeoOpa30BaHus LEIIbIX BBIPAXKEHUH B MHOTowIeH. Mcnonb3yoT popmybl a1
pa3I0KEeHUsI MHOIOYWIEHA HA MHOXHUTEIIH.

JloKa3bIBaIOT CIIpaBeUIMBOCTh (HOPMYJI pa3HOCTH KBaJpaTOB, CYMMBbI U pa3HOCTH KyOOB.
[TpumenstoT Gpopmyisl i IpeoOpa30BaHus LEIbIX BEIPAXKEHUH B MHOTOWIEH. MICONIb3yIOT
(bopMyIIbl 111 pa3i0KeHUsI MHOTOYJIEHa HA MHOKUTEIIH.

Hcnonp3yroT pa3nuyuHble IpeoOpa3oBaHus LENbIX BHIPAKEHUN NPU PELLIEHUN YPaBHEHUH.
[TpumenstOT peobpa3zoBaHus LENIbIX BBIPAKEHUN IPU 10KA3aTEIbCTBE TOKAECCTB. BrruncistoT
3HAUEHUs BBIPAXKEHUM, UCIIOJIb3YS IPe0Opa30BaHUs 1IEJIbIX BBIPAKEHUM.

OnpenenstoT sBIAETCS JH [1apa YUCEN PELIEHUEM JIaHHOTO YPAaBHEHUS C IByMsI IEPEMEHHBIMHU.
Haxonsat mytém nepedopa 1esnble peleHus JMHEHHOTO YPaBHEHUS C IBYMsI [IEPEMEHHBIMU.
Crposit rpaduk ypaBHeHus ax+by=c, rae a0 wiu b#0.

Pemarot rpaguueckum crnocoOoM cUCTEMBbI TMHEUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH.
[TpuMeHsIOT cr1oco0 MOJCTAHOBKU U CIIOCOO CII0KEHUS MPH PEILICHUH CUCTEM JIMHEHHBIX
YpaBHEHUH C IBYMs [IE€PEMEHHBIMU. PelatoT TEKCTOBbIE 3a1a4u, UCIIONb3YsI B KAUeCTBE
asreOpanyeckoi MOJIeNIN CUCTEMY YpaBHEeHUH. IHTepnpeTupytoT pe3ybTar, oIy4eHHbIN pu
PELIEHUH CUCTEMBI YPaBHEHUH.

DopMyIHPYIOT OCHOBHOE CBOIMCTBO palioHalIbHON ApoOu. [IpumenstoT ero uis
npeoOpa3oBaHus ApoOei.

BhInonHAOT cliojkeHne U BeIYMTaHue IpoOeit. BrimomHsoT npeobpa3zoBaHus pallMOHANIbHBIX
BBIPAXEHUI U JOKA3aTeNbCTBA TOKIECTB.

BhINoNHAIOT yMHOKEHHE, /IeJIeHHEe U BO3BEJCHNUE B CTENICHb PallMOHATIBHBIX APOOeEii.

o o k
BrInonasaoT HpeO6pa3OBaHI/I5{ palOHAJIIBHBIX BBIPpAKCHHUU. 3HaIOT CBOMCTBA (bYHKLII/II/I y:;, rac

k#0. CtposiT rpaduk GpyHKIUH y:S, rae X£0.

[TpuBOIAT MpUMEPHI PALIMOHAIBHBIX U UPPAIIMOHATBHBIX YMCEN. 3aMHUCHIBAIOT YHUCIIO B Pa3HBIX
dopmax. CpaBHUBAIOT YHKCIIA.

HaxonsT 3HaueHus apu)MeTUUECKOT0 KBapaTHOTO KOpHs. [[pUMeHs0T pu HEOOXO0AUMOCTH
KaJIbKYJIATOP.

JIOKa3bIBAIOT TEOPEMBI O KOPHE H3 IPOM3BECHHS i ApodH. JlokassiBaioT ToxaecTBO Vaz=|a|.
BbIHOCST MHOXKMTENB 32 3HAK KOPHSI. BHOCAT MHOXUTEINb MOJ1 3HaK KOPHSI.

[TpuMeHSIOT TeopeMbI B MPeoOpazoBaHUIX BeIpakeHUH. OCBOOOXKIAIOTCS OT UPPALIMIOHAIIBHOCTH
B 3HaMeHaTeNsIX ApoOei. Mcnonabp3ytoT KBagpaTHble KOPHH ISl BBIPAXKEHUS IEPEMEHHBIX U3
reoMeTpuUecKuX U (usndeckux Gpopmyin. CTpost rpadux Gpyskmun y=+/x. UnmocTpupyroT
CBOWCTBA (PyHKIIUH.

PemaroT kBagpatHbie ypaBHeHU. HaxoasaT moabopom KOpHU KBaJIpaTHOTO YpaBHEHUS,
ucnoiab3ys Teopemy Buera. Mccnenyror kBaspaTHble ypaBHEHHS 10 AMCKPUMUHAHTY U
Kod¢¢umenTam. PemaroT TeKCTOBbIE 331a4U C TIOMOIIBIO KBAJAPATHBIX YPaBHEHHIA.

Pemraror a1poOHBIE parioHaIbHBIE YPaBHEHHUS, CBOS UX K PEIICHUIO TUHEWHBIX U KBaIPATHBIX
ypaBHEHUH. PemiaroT TeKCTOBbIE 3a/1a4K ¢ TOMOUIBIO APOOHBIX PAllMOHATbHBIX YPABHEHUMH.
@opMyIUPYIOT CBOICTBA YMCIIOBBIX HEPABEHCTB. Jl0Ka3bIBAIOT CBOMCTBA YHCIIOBBIX HEPABEHCTB.
Hcnonp3ytoT annapat HEpaBEHCTB AJIsl OLIEHKH MOTPEIIHOCTH U TOYHOCTH MPUOTUKEHHUS.
Haxonsar nepeceuenust 1 00beTUHEHNS MHOXKECTB.



Pemrarot nmuHeliHbIe HEpaBEHCTBA. PelIaloT CUCTEMbI IMHEHMHBIX HEPABEHCTB. PelaioT ABONHbIE
HepaBeHcTBAa. HaxoasT nepeceueHuss YucaoBbIX IPOMEKYTKOB.

[TpyuMEHSIOT OnpeieIeHUe CTENCHU € LENbIM II0Ka3aTeJIeM JJIs BEIYACIICHMS 3HAYCHUS CTCIICHM.
HaspiBatoT cBOMCTBA CTEIEHMU C LIEIBIM IOKa3areneM. IIpuMeHs0T cBOKCTBA IIPU BBIITOJIHEHUU
BBIYUCIICHUH U IpeoOpa30BaHUM BbIPAXKEHUH. 3alKUChIBAIOT YUCIIO B CTAHAAPTHOM BHJIE.
CpaBHHMBAIOT YHKCIIA.

Breraucsitor 3HadeHne QyHKIUM, 3a0aHHON popMynol. ONMUCHIBAIOT CBOMCTBA (YHKIIMIA Ha
OCHOBE UX rpau4ecKoro npeacrasieHus. UHTepnpeTupyoT rpaduky peanbHbIX 3aBUCHMOCTEH.
[Toka3bIBalOT CXEMAaTUYECKH OJIO’KEHUE HAa KOOPAMHATHOMN IIIOCKOCTH I'paMKOB (PYHKIIMIA.
Haxonat kopHM KBagpaTHOro TpexudieHa. PackiiaapIBaloT KBaAPaTHBINA TPEXWICH HA
MHOKHTEJIH.

Crposr rpaduk GyHKIMH Y=ax>+bX+C. YKa3bIBaIOT KOOPAMHATH! BEPIIMHBI TapaboIbl, €& och
CUMMETpPHH, HaIlpaBJieHHE BeTBeH napadossl. M300paxaroT cxemaTnuecku rpaduku GyHKIUH
y=ax?, y=ax?+n, y=a(x-m)>,

N300paxaroT cxemarinyecku rpapuk GyHKIuU Yy=X" C YeTHBIM ¥ HeYeTHbIM N. UnTatoT 1
0OBACHSIOT 3aMICH BUA V/a, /a ¥ Tak Jasee, T/ie a — HEKOTOPOE YHCIIO0. BHUHCIAIOT 3HAYCHHE
KOpHEW N-U CTENEHMU.

PemaroT ypaBHEHMS TPETHEN U YETBEPTOM CTENEHU C TOMOILIBIO PA3JI0KEHHS HA MHOKUTEIH.
Pemator ypaBHEHUS BBEJICHHEM BCIIOMOTraTeNIbHOM niepeMeHHOoN. PeratoT OukBaspaTHbie
ypaBHeHMs1. Pemaror 1poOHbIe palioHalbHbIE YPABHEHUS.

Pemrarotr HepaBeHCTBA BTOPOU CTETIEHU, UCTIONB3Ys I'paduuecKue npeacrapieHus. Mcnoiap3yor
METOJI UHTEPBAJIOB JUIsl PEIICHUs HECIOXKHBIX PAllMOHAJIBHBIX HEPABEHCTB.

CrposiT rpaduku ypaBHEHHH C IByMs IEPEMEHHBIMH B MIPOCTEUIIHNX CITydasiX, KOT/1a TpadruKoM
ABJIsIeTCA psAMasi, mapaboia, runepoosia, OKpyKHOCTb. VIConb3yoT rpaduKy Ui peleHus
CHCTEM YpPaBHEHHUH C IBYMs IEPEMEHHBIMH. PemaioT crioco60oM MOACTaHOBKH CUCTEMBI JIBYX
YPaBHEHHUH C IBYyMs IEPEMEHHBIMH, B KOTOPBIX OJIHO YPABHEHUE IIEPBOU CTENEHHU, a IPYroe —
BTOpOI1 cTeneHu. PemaroT TekcToBbIE 3aJa4l, UCIIOJIb3YS B KAUECTBE MOJEIIN CUCTEMY
YPaBHEHUI BTOPOH CTENEHU C IByMS IIEPEMEHHBIMU; NHTEPIPETUPYIOT MOTYUYEHHBIN PE3YJIIbTAT.
Hcnonp3ytoT rpaduku JUist pelieHns HEPaBeHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU.
[TpuMeHSIOT UHIEKCHBIE 0003HAUYEHUS JIJIsl WIEHOB Mocie1oBaTeabHOCTH. [IpuBoaaT npumepsl
3a/laHus ocie0BaTeNbHOCTEN (POPMYJIIOi N-TO UjeHa U peKyppeHTHOH Gopmyioil. BeiBoast
dopmyy N-TO ueHa apupMETUYECKON MPOrpecCHH, CYMMBI IEPBbIX N WIEHOB apU(PMeETHIECKOM
nporpeccuu. Pemaror 3aaun ¢ UCOIb30BaHUEM 3TUX POPMYJI.

BeiBogsT popmyity N-ro usieHa reoMeTprUuecKO Mporpeccu, CyMMbI MEPBBIX N YJIEHOB
reoMeTpHUEecKoi nmporpeccuu. PemaroT 3a1auu ¢ Ucronb30BaHUEM 3THX (hopmyil. Pemarot
3a/1a4M Ha CJI0XKHBIE TIPOLIEHTBHI.

Oprann3anusi NPOEKTHOHN N y4eOHO-HCCIECA0BATE/IBLCKOH e TeJbHOCTH 00y4al0IMX .

HpOGKTHaSI n y‘le6HO'I/ICCJ'IeI[OBaTeJ'IBCKa$[ ACATCIBHOCTDb 06yqa10mnxc;1 noApa3syMeBacCT:
-CO31aHuC HpeSQHTaHI/Iﬁ 10 OTACJIIbHBIM TEMaM,
-HallMCaHHEC JOKJIaJ0B IO UCTOPHUU MATCMATUKH,
-y4aCTH B pa3JIMYHBIX MaTEMAaTUYCCKUX OJIMMIINAaaax.

Cucrema OLCeHKH JOCTHKECHHS IJIAHUPYEMbIX Pe3y/bTATOB.

OlneHKa TOCTUKEHHS TUIAHUPYEMBIX pe3ysibTaToB Ha ypoBHE OOO OCylIeCTBIAETCS C
y4€TOM 0COOBIX 00pa3oBaTeNbHbIX MOTPEOHOCTEN 00yYaromMXCS C HAPYLIEHUSIMHU ClIyXa C
MOMOIIBI0  33JJaHUH  0a30BOTO  YPOBHS; HAa YPOBHE JICHCTBHH, COCTABISIONIMX 30HY
OKalIero pa3BUTHS OOJBIIMHCTBA 00YUYAIOIIMXCS, — C TTIOMOIIBIO 3aJaHUH TTOBBIIIEHHOTO



ypoBHS (C yd4€TOM BO3MOXKHOCTEH H OCOOBIX 0O0pa30BaTENIbHBIX MOTPEOHOCTEH
00yyJaromuxcs).

OneHka NpeaMETHBIX PE3yJIbTaTOB BENETCS YUYMTENIEM B XOJ€ MIpPOLEAYyp TEKyLIei,
TEMaTUYECKOH, pyOeKHON, TPOMEXKYTOUYHONH M UTOTOBOM OIIEHKH, a TaKXKe aIMHHUCTpAIen
00pa30BaTeIbHOI OpraHu3aluy B IPOLECCE pealn3allMi BHYTPEHHEI0 MOHUTOPHHTA.

OneHka mnpeAMETHBIX  Pe3yJIbTaTOB  OCYHIECTBISIETCS € y4éToM  y4eOHO-
IIO3HABATEJILHOTO PAa3BUTHs, OCOOBIX OOpa30BaTENIbHBIX MOTPEOHOCTEH U CIIyXOpPEYeBbIX
BO3MOXHOCTEH ITyXUX 00y4aromuxcs.

OcCHOBHOW OOBEKT M MpeIMeT OLIEHKM METANPEeIMETHBIX pe3yJIbTaTOB HaXOIUT
BBIpa)KEHHUE B CIOCOOHOCTH ¥ TOTOBHOCTH TITyXHX O0YYarOIIUXCS:

— K OBJIQJCHMIO 3HAaHUSMHU, UX CAMOCTOSITEIBHOMY IIOIIOJIHEHHUIO, IEPEHOCY U
MHTETpaluy;

— K OCYUIECTBJICHHUIO PabOThI ¢ HH(POpMAaIueii;

— K COTPYAHMYECTBY M KOMMYHHUKALMM CO CIBIIIAIIUMMU JIOABMH M JIMLAMU C
HapyIEHUsIMU CIyXa C UCIOJIb30BAHUEM CPEACTB OOLIEHUS, JOCTYIHBIX KOMMYHHUKAHTaM —
CJIOBECHOM peun (yCTHOM, yCTHO-AAKTUILHON M MUCbMEHHOM) U )KECTOBO;

— K peUIeHUI0 Npo0jeM, UMEIIUX JIMYHOCTHYIO U COLHUAIbHYIO 3HAYMMOCTb,
FOTOBHOCTbH BOIUIOUIATh HalJICHHbIE PELICHUS B IPAKTUYECKOM e TEIbHOCTH,

— k ucnonp3oBanuto UKT B nensx oOydeHHs W pa3BUTHA, NEpeJaud U IOJIyUYEHUS
uH(popMaLuu;

— K cCaMOOpraHu3aluu, CaMOPETYJISIUU U pedICKCUH.

WHcTpyMenTapuii, NpeJHa3HAYEHHBIN [JI OLEHKH JOCTHKEHMS METallpeIMETHBIX
pe3yJabTaTOB, CTPOUTCS Ha MEXIIPEIMETHON OCHOBE M C YUETOM OCOOBIX 00pa3zoBaTEIbHBIX
noTpeOHOCTeH MIyXuX 00yyaromuxcsl.



TemaTnueckoe INTAHUPOBAHHUC.

KomnaecTBo yacos

Tewma, pazaen

DnekTpoHHBIC (IU(PPOBHIE)
o0pa3oBaTesbHbIE PECYPCH

7 Kyacc.
7 4acoB Bripakenus. AnantupoBaHHbIC YUeOHBIC
8 yacoB [TpeoOpa3oBaHue BHIPAKCHHIA. IIPE3EHTALNN, CO3/1aHHbIE
8 yacos YpaBHeHHE ¢ OJJHON TEPEMEHHOM. YUYUTEIIEM.
7 4acoB ODyHKIWH U UX rpaduKu. https://resh.edu.ru Poccutickas
8 yacoB Jluneiinas QyHKUHS. AIIEKTPOHHAS LIKOJIA.
8 yacoB CrenieHb u €€ cBOICTBA. http://www.uchportal.ru/
7 yacoB OIHOYIEHEL. Yuurenbckuii moprai.
8 yacos CyMMa ¥ pa3HOCTh MHOTOYJICHOB. http://window.edu.ru Enunoe
8 yacos [IpousBenenue ogHoOUIEHA U OKHO Z0CTyIIa K
MHOTI'O4YJICHA. 06pa30BaTCJH)HI)IM pecypcam.
8 4acoB TIpon3BeIcHIE MHOTOWICHOB. http://school-collection.edu.ru
8 yacoB KBaspaT cyMMBbI 1 KBaJIpaT pa3HOCTH. Ennnas komexnus
7 4acoB Pasnoctb kBagparoB. Cymma u udposbix 0bpasoBaTe/bHbIX
Pa3HOCTh KyOOB. peCYpCoB.
10 yacoB [ToBTOpenue. Pe3epB BpeMeHH.
8 kyacc.
13 gacoB [Ipeobpa3oBaHue LENbIX BHIPAKEHUM. AnanTupoBaHHbIE yueOHbBIE
12 yacoB JIuneliHbIe YpaBHEHHUS C IBYMs IIPE3EHTALNN, CO3/IaHHbIE
MIEPEeMEHHBIMHU M UX CHCTEMBI. YUUTEJIEM.
13 gacoB Pemrenue cucreM TUHERHBIX https://resh.edu.ru Poccuiickas
YPaBHEHMH. AIIEKTPOHHAS IIKOJIA.
12 gacos ParmoHanbHbie ApOOH M UX CBOMCTBA. http://www.uchportal.ru/
13 gacoB CymMa 1 pa3HOCTh IpO0ei. Y4uTenbCKui noprail.
13 gacoB [TpousBeieHNE 1 YacTHOE APOOCIi. http://window.edu.ru Exuroe
12 gacoB JlelicTBUTENIbHBIC YHCTIA. OKHO J0CTyIIa K
13 gacoB ApudMeTHUECKHUIi KBAJIPaTHBIA KOpeHb. | 00pa30BaTeIbHBIM PECYpCaM.
13 yacos CBoJiCcTBa apH(pMETHIECKOTO http://school-collection.edu.ru
KBaJIpaTHOT'O KOPHS. Ennnast xomrexuust
12 yacoB [IpuMeHeHne CBOWCTB [u¢pposeix 06pazoBaTebHbIX
apu(pMeTHYECKOro KBaJpaTHOro KOpHs. | PECYPCOB.
10 yacoB [ToBTropenue. Pezeps BpeMeHH
9 kiacc.
14 gacos KBaspaTHOE ypaBHEHHUE U €T0 KOPHHU. AnantupoBaHHbIE YUeOHbIE
14 gacoB JpoOHble palmoHaIbHbIE YPaBHEHUS. IIPE3EHTALNH, CO3/IaHHbIE
14 gyacoB UncnoBble HEPABEHCTBA U UX CBOMCTBA. | YUHUTEJIEM.
14 yacos Hepasenctsa ¢ ogHoit mepemennoi u ux | https://resh.edu.ru Poccuiickas
CUCTEMBI. AJIEKTPOHHAS LIIKOJIA.
14 gacos CrerneHsp ¢ [ENBIM MMOKA3aTENIEM U €€ http://www.uchportal.ru/
CBOMCTBA. Y4uTenbCKkui noprail.
14 gacos DYHKIIMU ¥ UX CBOWMCTBA. http://window.edu.ru Enunoe
14 gacos KBaznpaTHbIN TpEXUJICH. OKHO JIOCTyIa K
14 gyacoB KBaaparuunas pyHKuus u e€ rpaduxk. 00pa3oBaTesbHbIM PECypcam.
14 yacos CrenenHnas gpyHkuus. Kopenb n-it http://school-collection.edu.ru
CTEIECHH. Enunas xomnexuus
104acoB [ToBTOpenue. Pe3epB BpeMeHwU. [TnpoBbIx 06pazoBaTEIbHBIX



http://www.uchportal.ru/
http://window.edu.ru/app.php/catalog/pdf2txt/712/72712/50382
http://school-collection.edu.ru/
http://www.uchportal.ru/
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http://school-collection.edu.ru/
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| pecypcos.

9 no1m. Kjacc.

11 gacoB YpaBHEHHUsI C OJHON IIEPEMEHHOM. AanTupoBaHHbIE yueOHbIE
11 gacos HepaBeHcTBa ¢ 0HOM IEpEMEHHOM. [IpE3EHTAalLU, CO3JaHHbIE
10 gyacoB VYpaBHeHUs ¢ IBYyMsI IEPEMEHHBIMU U Y4HUTETICM.

HX CUCTEMBI. https://resh.edu.ru Poccuiickast
9 yacos HepaBeHcTBa ¢ 1ByMs IEPEMEHHBIMU M | 3JIEKTPOHHAS IIKOJIA.

WX CUCTEMBI. http://www.uchportal.ru/
11 yacoB Apudmerrdeckast mporpeccus. Yuurenbckuii moprai.
11 yacos ['eoMeTpuyecKasi MPOrpeccHsl. http://window.edu.ru Enunoe
11 yacoB Brruncnenus. OKHO JIOCTyIIa K
11 gacoB ToxaecTBeHHbIE MpeoOpa3oBaHUsI. 00pa3oBaTeNIbHBIM PECYPCaM.
11 yacoB VpaBHEHHUS M CUCTEMBI YPABHEHUIA. http://school-collection.edu.ru
11 gacoB HepaseHcrBa. Enunnas xomnexnus
11 yacos OyHKIHUN. [{udpoBbIx 06pa3zoBaTEIHHBIX
8 yacoB DyeMeHThI KOMOMHATOPUKH peCypCoB.
10 gacoB PeszepB BpemeHu.
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