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NOACHUTEJIDbHAS 3AIIMCKA
PaGouas mnporpamMma. noanreOpe  ang  7-8 knaccoB paspaboraHa Ha ocHoBe delepansbHOrO TroCyNapCTBEHHONO
006pa3oBaTENBHOIO CTaHJAAPTa OCHOBHONO 001Iero o0pa3oBaHus, IIAHHPYEMBIX PE3YJIbTATOB OCHOBHOrO 06ulero obpa3oBaHus,
LprvepHO# - 00pa3oBaTENBHOW  NPOIpaMMel  HAYanbHOro (cpeasHero) obilero o0pa3oBaHMs, aBTOPCKOM MpOrpamMmbl
«Marematuka» (Mep3nsik AL, Honouckuii B.b., SAkup M.C.-4-¢ u3n.-M.:Benrana-I'pad,-2019r.)
HopmaTHBHBIE JOKYMEHTBI, 00€CMeYUBAOIUE PEATM3ALMIIO POrPAMMbIL

1. DepepanpHblii 3akoH 0T 29.12 2012 . N 273-93 "00 obpaszoBanuu B Poccuiickoit ®euepanuu» (cr. 2, nn.9, 10).

2 DenepanbHbli FOCYAAPCTBEHHLIA 00pa3oBaTeNbHbLIt CTAHIAPT OCHOBHOIO 0011ero o0pa3oBaHus, YTBEp)KASHHbIH
npukazoM MuHucrepcTBa 00pasoBanud U Hayku Poccuiickoii @epepannn ot 05.03.2014 Ne 1089. (B penmakuuu ot 23. 06.
2015r.)

3. ITpykaz Munuctepcrsa obpasoBanua M Hayku Poccuitckoii ®@epepamun Ne 1576 ot 31.12.2015 «O BHeceHuH
usMmeHeHud B @I'OC HOO, yreepkaeHHsbli npukazoMm MOuH P® ot 06.10.20091. Ne 373»

4 IIpuxa3 Munuctepctea [Ipoceemenns P@ ot 08.05.2019 N 233 «O BHecennn u3MeHeHuWit B denepanbHoM nepedHe
YUCOHMKOB, PEKOMEHAYEMBIX K  MCIOJNB30BAHMIO  MPM PeaIM3allMM  HMMEIOIIMX  TOCYJapCTBEHHYIO — AKKPEIUTALMEO
0bpa3oBaTENBHBIX MPOrPAMM HAYANBHOTO OOIIEro, OCHOBHOIO OOLIEro, CpeAHEero obLero oopazoBaHusI»

5. Ocnosnas o6pazoBatenbHas nporpaMMa MBOY «Ochosnas mkosa NoS» TIKTO

6.  Tlporpamma Bocriuranus MBOVY «OcHoBHas mkoiaa NeS» Ha 2021-2025 yuebible roaa.

7.  VYuebusrit utad MBOY «Ocuopuas mkona NoSy» [TKITO.
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OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA

Kype anrebppr B 7-9 knaccax NpexcTaBlieH B BHAE CIEAYIOLHX CONCPKATENbHbIX pa3nesoB : «Anredpa», «UucaoBble
MHOXecTBay, « DYHKIHUN», « DNeMeHTHl PUKIIaTHON MaTeMaTUKUY, «Anredpa B MICTOPHUIECKOM Pa3BUTUHY.

Conepxanue pasnena «AgreOpa» GOpMUPYeT 3HAaHUS O MaTeMaTHYECKOM $3bIKe, HEOOXOAMMBIE JUISl PELICHHS
MaTeMaTU4ECKUX W MpaKTHyeckux dagad. GopMmupyer y yJyalMxcs annapar pellieHus 3a7a4 ¢ NOMOLLbIO YPABHEHUH, CHCTEM
YPaBHEHHH U HepaBeHCTB. Pazpuivie anroOpUTMHYECKOTO MBIILICHHS.

Paznen «HucioBsie MHOXKCCTBa» HANlE/IeH HA MATEMATMYECKOE PA3BUTHE YUALIHXCA, QOPMUPOBAHKHE Yy HUX YMEHUs TOUHO,
CKaToO M SICHO M3JIaraTh CBOM MbICJIM B YCTHOW U NUCBbMeHHOM pean. ConepxaHue pasaena paclugpser MOHIATHE O YUCIIE.

B pazmene « DyHKIHHY» HIKONBHHKH IONYJAlOT KOHKPETHBIe 3HAHMA O (QYHKUMH KaK MaTeMaTHUECKOW MONenH s
OIMCAHUS W HCCISMOBAaHUA [POLUECCOB U SBIEHHMI OKpyxamwero Mupa. Marepuanl paszgena cnocoOcTByeT pasBUTHIO
- BOOOpaKeHUs U TBOPIECKHUX CHOCOOHOCTEH YUYEHMKOB, YMEHHWIO HCIIONb30BaTh Da3lUdHbIE SA3BIKM MateMaTUKH(CITOBECHBIH,
CUMROJIMYECKHi, rpadudeckui ).

Conepxxanue «NeMeHThl NPUKIaIHONR MaTeMATHKNY PACKPbIBAET NPUKIIAJHOE U MPAKTHYECKOE 3HAYEHHE MATEMATHKH B
COBpPCMEHHOM Mupe. Yuallnecst iMEIOT BO3MOKHOCTH [TPEACTABIATh M @HAIU3UPOBATE Pa3InyHyHO MH(GOPMALIUFO.

Paszmen «Anrebpa B HCTOpHYECKOM pazBUTHH» (GOPMHUPYET MPEACTABICHHE O MAaTEMaTHMKe KaK YacTU YeIOBEYECKOH
KyJIbTYpPbl. CO3AAHUA KYJIbTYPHO-HCTOPUUYECKOH cpeabl 00ydYeHus.

enu u 3apaun kypea

Kype anrebper 7-9 wnaccor ssnsiercs 6a3z0BbIM 18 MaTeMaTU4eCKOro o0pa3oBaHMs UM PA3ZBUTUA IIKOJIBHHKOB.

AnredpauyecKkye 3HaHWS B YMeHWS HEOOXOIUMBI SIS U3ydeHHs TeoMeTpHu B 7-9 kiaccax, anredpsl U MaTeMaTUYecKoro aHanusa

B 10-11 kiaccax, a Takkc W3YUeHHUA CMEXKHBIX TUCIIUTUIMH.



<. IIpakTiueckas 3HAUMMOCTD LIKOJBHOIO Kypca anredpsl 7 - 9 KIacCOB COCTOMT B TOM, HUTO MPEAMETOM €r0o H3Y4eHHS
ABJIAIOTCA KOAUYECTBEHHbIE OTHOWIEHUS W NpPOLECCHl PeaibHOI0 MHpa, OIIMCAHHBIE MATeMaTHYSCKUMU MOoAelsIMu. B
COBPEMEHHOM 0OLIECTBE MAaTEMaTUYECKas IIOJITOTOBKA HEOOXOAUMa KaKAOMY YEJIOBEKY, TaK KaK MaTeMaTHka MPHUCYTCTBYET BO

BCEX c(pepax 4elOBEHECKON AesTETbHOCTH.

OCHOBHBIME HeJIAMH Kypea: « Anrebpa» s 7-8 Ki1accoB B cOOTBeTCTBUU ¢ DenepalbHbIM 00pa30BaTeNbHBIM CTAHAAPTOM
OCHOBHOTO O00LUEr0 00pa3soBaHus SABISIOTCA: «OCO3HAHHE 3HAYeHUsT MaTeMaTUKU ... B [OBCEJHEBHOH JKU3HU 4YeTOBEKa;
dopMupoBaHie NPeACTABACHMI O COUNAIBHBIX, KYJIBTYPHBIX B ACTOPHUECKHX (AKTOPAX CTAHOBJIEHHS MATeMAaTUUECKOH HAYKH;
GopMHpoBaHMe MOpeACTaBIeHHH © MaTeMaTHKe Kak HacTH olllevejoBeUecKoil KYIsTYpBI, YHHBEPCAIbHOM S3BIKE HAYKH,
TIO3BOJIAOILEM OIKCHIBATE ¥ H3YYaTh pealbHble IIPOLECCH U ABIeHus» (1, c.14)

Henu n3vyenun:

. OBJIaJIeHHEe CHCTEeMON MaTeMaTHYeCKHX 3HaHWi # yMeHHIN, HeOOXOZHUMBIX 1S NIpUMEHeHUs B IPaKTHUeCKON
JAeSITEJIBHOCTH, U3YUEHU CMEXKHBIX JUCLUILINH, IPOJOKeHUsA 00pa3oBaHUs;

» WHTEIEKTYalbHOE pPa3BUTHE, (QOPMUPOBAHUE Ka4deCTB JIMYHOCTH, HEOOXOIMMEIX YeNOBeKY AN MOJHOIEHHOMH
)KU3HH B COBPEMEHHOM OOIIECTBE: CHOCTh U TOYHOCTH MBICJIH, KPUTUYHOCTD MBILIIEHHUS, HHTYHULUS, JTIOTHYeCKOe MEILINICHHE,
3JIEMEHTB] aITOPUTMHUYECKOH KYIBTYPBI, IPOCTPAHCTBEHHBIX MIPEICTABICHUMN, CTOCOOHOCTE K NPe0I0IEHUIO TPY IHOCTEH;

o (OpMHpOBaHUE MPEACTABICHUH 00 MAesX W MeTOAax MaTeMaTHKU KaK YHHUBEPCATBHOIO S3bIKa HAYKH M TEXHHKH,
CpeICTBA MOJE/IMPOBAHUS SBII€HUN H NIPOLIECCOB;

- BOCIIUTaHHE KYyJbTYpPhl JHYHOCTH, OTHOLUSHHSI K MATEMATHKE KaK K YacTH oOlIeveOBeYeCKON KYJIbTYPEL,
ITOHMMaHMe 3HAaYMMOCTH MaTeMaTUKH JJIsl Hay4YHO-TeXHHYeCKOro mporpecca.

. CUCTEMATHUYCCKOC PA3BUTHE NOHATHA YHCIA;



. BEIPAOOTKA YMEHHH BBHIMONHATH YCTHO M MNHCBMEHHO apH{MeTHdYecKhe AEUCTBUS Haj YHCIAMH, IE€PEBOAWTEH
NpaKTUYECKHUEe 3a1a9y Ha SA3BIK MATEMATHKH; MOAFOTOBKA O0YyHYAlOMHXCS K M3YUYCHHIO CHCTEMAaTHYECKHX KypcoB alreOpbl H
reOMETPHH.

B npouecce usyyenis anreSpel IKOJIBHUKH YYATCs U3TaraTh CBOU MBICIH SCHO U HCUYEPHBIBAIOLIE, NPHOOPETAOT HABBIKU
Y€TKOr0 ¥ IPAaMOTHOTO BHITIOJIHEHHS MATEMATHUYECKUX 3allUCeil, NPH 3TOM HCIIONB30BaHHE MATEMATHYECKOIrO S3bIKa ITO3BOJIIET
pa3BUBaTh Y yYaHIUXCS MPaMOTHYIO YCTHYIO H IHCBMEHHYIO PEYb.

3HAKOMCTBO ¢ HCTOpUeEl pa3BuTus anrebpbl Kak HayKu OPMHUpPYET Yy ydallHMXcs MHpeAcTaBleHust o6 anrebpe Kak 4acTH
ob1eyenoBedeckol KyabTyphl. YCBOSHHBIE 3HAHAA H CTIOCOOE! AeHCTBUH HEOOX0IUMBI HE TONBKO )1 JaJIbHEHIIEro yCeiHoro
U3YUEHUS MATEMaTHKY W APYTHX HIKOJABHBIX THCUUIUIHH, HO H AJ1st pelIeHMsl MHOTHUX MPaKTUYECKHX 3a4a4 BO B3POCIIOH XKH3HH.

3ajayuu U3yyeHus:

ITporpamma ompenenser psj 3a1ad, pelleHHe KOTOPbIX HarpaBneHo Ha JOCTHKEHHE OCHOBHBIX LeIeli OCHOBHOIO 00IIEro

MaTeMaTH4eCcKOro 00pa3oBaHHus:

B DopMHpPOBAaTE  MEMEHTHI CAMOCTOSTENBHON  HUHTEMIEKTYAIbHOH  JAEATENBHOCTH HA OCHOBE  OBNAJCHUA
MaTeMaTHYeCKUMKU METOJaMH MO3HAHHS OKpPYKAIoLIEro Mupa (YMEHHs yCTaHaBIUBaTh, OMHCHIBATh, MOAETHPOBATh H OOBACHATD
KOJTHYECTBEHHBIC U MPOCTPAHCTBEHHbIE OTHOLISHHA );

B Pa3BHBATb OCHOBHI JJOTHYECKOTO, 3HAKOBO-CHMBOJIMUECKOTO H AJITOPUTMUYECKOrO MBIILIJICHHS; [IPOCTPAHCTBEHHOTO
BOOOpaXeHus; MAaTEMATHYECKON peuy; YMEHHS BeCTH MOUCK HHpopManuy u paboTtats ¢ Hell;

N PaszBuBaTh no3HaBaTelbHBIE CIIOCOOHOCTH;

. BocnuteiBaTh CTpeMJIEHUE K pacllipPed0 MaTeMaTHYICCKUX 3HAHMUI;



« . CnocabeTBOBATH UHICIIEKTYAIBHOMY: PasBUTHUIO. (POPMUPOBATE KaUeCcTBa NMYHOCTH, HEOOXOAUMBIE YEJIOBEKY JJIA
NOJIHOHEHHOM XKH3HH B COBPEMEHHOM OOIIecTBe, CBOHCTBEHHBIE MATEMATHYECKOH JEsITENbHOCTU: CHOCTH U TOYHOCTH MEICIHH,
HUHTYHIHH, JJOFHYECKOTO MblLUTEHHS, TPOCTPAHCTBEHHBIX NIPEACTABICHUH, CIIOCOOHOCTH K MPEOJOJIEHUIO TPYAHOCTEH;

. BocnurbiBaTh KyJBTYPY JHYHOCTH, OTHOIIEHHE K MaTeMaTHKe Kak K 4acTd oO0LIeuenoBeqecKoit KyJbTypsl,
urparoueii ocodyro ponb B 00IECTBEHHOM Pa3BUTHH.

Pemrenue Ha3BaHHBIX 33134 0OSCNEUHT OCO3HaHHE IIKOJIBHHKAMH YHHBEPCATBHOCTH MaTeMaTHYECKUX CIOCOO0B NO3HAHHS
MHUpa, YCBOEHHE MareMaTHYeCKHX 3HAHUM, CBA3eH MAaTeMaTHKX ¢ OKpY’Karouled NeHCTBUTENbHOCTBIO ¥ € APYTHMH LWIKOJIBHBIMHI
npeaMeTaMu, a Tak)Ke JTMYHOCTHYIO 3aUHTEPECOBAHHOCTEL B PACLINPEHHH MaTEMAaTUYEeCKUX 3HaAHU.

MECTO YYEBHOI'O KYPCA «AJI'EBPA» B YYEBHOM IIVIAHE

Baszucuriii yueOubIil MTaH Ha u3ydeHne anreGpsl B 7,8 KkiaccaX OCHOBHOMW IIKONB OTBOJUT 3 yUcOHBIX YacOB B HEJENIO B
TedeHwe BCero roja obyueuus, scero 102 ypoka. B Tom uwcne 9 KOHTpoNbHEIX pador B 7 Kiacce W, BKIOUYas UTOrOBYIO
KOHTPOJIbHYK paboty. YpoBeHb 00ydeHus — 6a3oBblil. CornacHo basucHoro yueOHoro nnauna B 7,8 knaccax usydaercs npeamer
«MareMaTHKa» (MHTErpyUpOBAHHEIH MPEIMET ), KOTOPBIH BKIIOYaeT apuMeTHIeCKUil MaTepuasl, 31eMEHThl anreOphl.

IMJAHUPYEMbIE PE3YJIbTATBI OCBOEHHWS
YYEBHOI' O IIPEJMETA «AJT'EBPA»
JINYUHOCTHBIE Pe3YAbTATHI

JIuunocmuoim pe3yrbmamonm U3VYeHUs npeoMema A6AAeme hopMupoearue cneoyViouux YMECHUI U KAYECms.

8 YyBCTBO FOPAOCTH 34 CBOK POAUHY, POCCHUCKUI HAPOJ U HCTOpHIO Poccun;
s Oco3HaHHe poOJIM CBOSH CTPAaHbl B MHUPOBOM Pa3BUTHH, YBROKUTENBHOE OTHOILUEHHE K CEMEHHBIM LIEHHOCTAM,
OepeKHOe OTHOILIEHHE K OKPYKaKIIeMy MHpPY.

. LlenocTHoC BOCIIPUATUHE OKPYKAOWIETO MUPa.
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. PaSBIf]'EyEO MOTHBAllUKO yqe6[-10ﬁ AeATSIBHOCTH H JHMYHOCTHOIO CMEBIC/Ia Y4YCHHsA, 3aHHTCPCCOBAHHOCTE B

MpHOGpeTeHN U PACUIPEHHH 3HAHNH U CIOCOO0R AeiCTBHM, TBOPYECKHUH NOAXO0 K BHIIONHEHUIO 3aaHuU.

. PediekCHBHYIO CaMOOLICHKY, YMEHYEe aHANN3UpOBAaTh CBOH AeCTBHA H YIPABIATh HMH.
. HapeIkH COTpY/THHYECTBA CO B3POCTBIMU H CBEPCTHHKAMHU.
- V-¢TaHOBKY Ha 3HOPOBEII 00pa3 )u3HH, HaNu4ie MOTHBALIUK K TBOPYECKOMY TPYALY, K paboTe Ha pe3ynbTar.

He3aBucHMOCTB U KPUTUYHOCTE MBIIIIICHHS.

Boas v HaCTOHYMBOCTE B JOCTIKEHUH LICIIH.
MeTanpeaMeTHbIe pe3yabTaThI

MemanpeomemuviM De3yALMAMOM USYYEHUA KYPCA ACNAEMC (DOPMUPOSAHUE YHUGEDCANbHbIX VYebHbIx Oeticmeuii (Y V).

Pezynamuensie YY/:

* CaMOCTOATENEHO OOHAPYXKHRBATE U GOPMYIHPOBATh yueOHYIO Mpobdiemy, onpenensTs Uenb Y I

 BBLABHMIaTh BEPCHU pEINEHHS NpoGieMbl, 0CO3HaBaTh (U HHTEPHPETHPOBATH B Cllyyae HEOOXOAHMMOCTH) KOHEYHBII
pe3yJbTaT, BRIOUPATH CPeNCTBa JOCTHKEHUS LE/M U3 NPEIIOKEHHBIX, 8 TaKXKe HCKaTh MX CaMOCTOATENBHO,

* COCTABJATE ( MHAUBUAYAIBHO WK B [PYIINe) [1aH pelleHUs MpoOaeMsl (BHINOIHEHHA IPOEKTa);

+ paboTas 10 MiaHy, CBEpATH CBOU ACHCTBHSA ¢ LeNbIO M TPH HEOOX0AMMOCTH UCTIPABJIATH OLIMOKH CaMOCTOATENBHO (B TOM
YHCIIe U KOPPEKTHPOBATh IJIaH);

* B JIUANOTE ¢ YYUTEJIEM COBEPILICHCTBOBATE CAMOCTOATENBHO BEIOPAHHEIE KPUTEPHH OLIEHKH.

Ho3nasamensvroie YY/I:

* MPOBOAMTH HAOMIOJCHHUE U SKCIEPUMEHT [OJ| PYKOBOACTBOM yUKTEJIS,

* OCYIIECTBJIATEH PACIIHPEHHBIN MOUCK HH(OPMALIHE C HCIIONB30BaHUeM pecypcos Oubnuorex u MHTepHeTA;

* OCYILECTBIATE BEIGOP HauGonee 3dheKTHBHBIX CNOCOO0B pellleH s 3a/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

— & —



=* aHWIU3UPOBATH. CPABHUBATL, KNACCUPHULIMPOBATE H 00001HATh (haKTHI H ABIEHHS,
* 1aBATb ONPEICICHUS TIOHITHSIM.
Kommynuramuenvie YY/1:
* CAMOCTONATENBHO OPraHKX30BEIBATh yUeOHOE B3aUMOJEHCTBUE B rpyme (OTpeAeNsITs o0mue Melu, 10roBapuBaThCs ApYT
C APYIroM U T. A.);
* B8 JIUCKYCCHM YMETb BBIABAHYTh apTyMEHTH! 1 KOHTPAPTYMEHTHI;

® YUUTHECS KPUTHYUHO OTHOCHUTBCS K CBOEMY MHEHWIO, ¢ NOCTOWHCTBOM MNpPH3HABATH OQLIMOOYHOCTL CBOEFO MHEHHS H

KOPPEeKTUPOBATE €I0;
©m [AOHHMMAs TIO3HUIMIO APYTOTO, pasjid4aTh B €r0 PeUH: MHEHHE (TOHUKY 3peHHs), HOKA3aTeNbCTBO (apryMeHThl), PaKTbl
(rmuoTesbl, aKCHOMEBI, TEOPHH ).

IIpeameTHBIe pe3yabTaThl

{Ipeoremuvim PESVALMAMOM UIVHEHUSL KYPCA A8ASENICA C(Z)()ﬁ.MMDO@(JHHOCmu c;zedwouwx VMEHUU:

lIpeomemnan odbnacme «Apughmemuray

* BLINOJIHATL YCTHO apH(METHUECKHe JeicTBUA: CI0KESHUE W BbIMHTaHUe JBY3HAUHBIX YHCET M JECATHUYHBIX Apobeit ¢
JBYMSI 3HAKaMH, YMHOXEHHE OJHO3ZHAYHBIX 4UCEJ, OJAHO3HAYHOIO HAa JBY3HAUHOE YUCIO; JelieHUE HAa OJHO3HAYHOE YUCIIO,
AECATUYHONM ApodH ¢ NBYMS 3HAKAMH Ha OJHO3HAYHOE YUCIO,

* [IEPEXOJUTb OT OJHON (OPMBI 3aIMCH YUCE K APYrOM, ApeACTABNIATh ASCATUUHYIO ApOoOhL B BUJIe OOBIKHOBEHHOU U B
MPOCTEHIIUX CITydasx OOBIKHOBEHHYO — B BU/IE ASCATUYHOH, POLIEHTH — B BHJE APOOU H ApOOE - B BHE NPOLEHTOR,;

* HAXOJMTh 3HAYCHHUSA YHCIOBBIX BbIPAXKEHUH, COAepKaLUX JIENRIE YUCIa H JeCITUYHbIE IPOOH;

®* QKPYI'AATH UEHBIC U ACCATHUYHBIE ,II]DO6H, BBITIOJIHATH OHEHKY YUCIJIOBBIX BprZl)KCHVIﬁ;



*» HOJL30BATHCA OCHOBHHIMH €AMHMLAMU JJTHHBL, MACCBI, BPEeMEHU, CKOPOCTH, NA0Manu, o0beMa; MepeBOAUTs OAHHU
€/IMHULB] U3MEPEHUS B ApYrue;
* pelaTh TEKCTOBBIE 3a/1ayui, BKIIIOUAs 3aa4uH, CBA3aHHbIE C APOOIMH M ITPOLIEHTAMH.

Henonvzosame npu06pemeafzbze IHARUA U YMEHUA 6 npazcmulzecxoﬁ deamenbiocmu U ROBCEOHEGHOU HCUBHU ONLA:

Zeso 2 DEIICHUS HECHIOXKHBIX MPAaKTHHYECKHUX pPACHETHRIX 3a4a4d, B TOM HHCIE C UCIONb30OBAHHEM TIpH HEeOOXO0IUMOCTHU

CIIPABOYHAIX MAaTEPHAJIOB, KAJIIBKYISTOPA;

* YCTHOH NPUKUJIKA M OIEHKH PEe3ylbTaTa BBIYMCIICHHI; TPOBEPKU pe3yJbTaTd BbIYMCICHUA ¢ HCMOJIb30BAHUEM
pPa3sNUyYHBIX IPUEMOB;
= o e MHTEPHPETAlMH PEe3YALTATOB . pelleHMs 3alad C YYeTOM OTrpaHWYeHHi, CBJ3aHHBIX C pEaNbHBIMU CBOMCTBAMH
paccMaTpHBaeMBIX [IPOIIECCOB U SIBNEHUM.

Ilpeomemnas obracme «Ancebpar

* IEPEBOJIUTH YCIIOBUS 33/1a4¥y HA MATEMATUIECKHH  S3BIK;

* HCIIONBE30BATh MCTO/EI pa6OTbI C HpOCTEﬁU.II’IMH MareMaTUu4YeCKNMHA MOJACIIAMHA;,

OCYIHECTBISTE B BRIpaXKeHUsIX U GopMyJiax HUCIOBLIE TOJCTAHOBKU U BEINOIHATE COOTBETCTBYIOLIME BLIYUCIEHHS,

* u300paXkaTh YMCNa TOUKAMU HA KOOPAWHATHOM JIy4e;

* OTIpEAeNsITE KOOPJAHHATHl TOUKM Ha KOOPJAMHATHOM JlyUe;

* COCTaBIATh OYKBEHHBIE BbIPAXCHUS U (OPMYJBL MO YCIOBHSM 3d/1a4, OCYLICCTBIATH B BLIPAXKEHUIX KU (opMyrax
YUCJIOBBIE TIOACTAIIOBKH U BBINONHATH COOTBETCTBYIOLIUE BEIYUCIICHNUS;

* peilaTh TEKCTOBBIE 33/1aUH anreOpandyecKuM METOI0M.

Hcnonezosams nprobpemennble 3HARUA U YMEHUS 8 NPAKIMUYECKOU 0eameIbHOCIU U RORCEOHEBHOT JHCUSIU Ost.




BBINOJIHCHNA pPaACHETOB IO c]:;opmynam, COCTaBJICHUA (l)@pMy.l'I, BBIpAXaroNIHX 3aBUCHMOCTH MEXAY pPealtbHBIMU

BeJTUYHHAMH.
Ilpeomemnan obracme «I eomempuny
* MOJIb30BaThCs MEOMETPHYECKHM A3BIKOM JJISl OMHUCAHHS IPEIAMETOB OKPYKAKIIETO MUPE;
* pacno3HaBaTh H H300paxarh reOMeTpHYECKUe QUTYPE], Pa3sNIMyaTh UX B3aUMHOE PacloOKeHHE;
* PACIIO3HABATH HA YepTekKaxX, MOAENAX U B OKpYyKalolleil 06cTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE TENA;
* B IPOCTEHIIHNX CIyJasX CTPOUTH Pa3BEPTKH MPOCTPAHCTBEHHBIX TEI;
* BBLIYMCIISATH IUICHIANH, IEPUMETPRI, 00BEMBI IPOCTEHIINX reoMeTprYeckux Guryp (Ten) no Gopmynam.

Henonvzosams npuobpemennsble SHAHUA i YMEHUA 8 NDAKMUNECKOH 0eSmMenbHOCHIU 1 HOBCEOHEEHON MHCUSHI ONA.:

s perieHys HECNOKHBIX FeOMeTPUYECKHX 3alad, CBA3AHHBIX C HAXOKICHHEM H3YyYEHHBIX FEOMETPHYECKHX BEIMYMH
(HCIoB3YS MPU HEOOXOAUMOCTH CMPABOYHUKH H TEXHUYIECKHE CPEJICTBA);

* TIOCTPOEHHH FreOMETPUUECKHMH HHCTPYMEHTaMH (JIMHEHKA, YTONbHUK, LUPKYJIb, TPAHCOOPTHD.

NJAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUS ITPOI'PAMMBI
IO PA3AEJIAM KYPCA «AJI'EBPA»
BeinyckHUK Hayuumea B 7-9 knaceax (A48 HCNOJAB30BAHHA B MOBCEAHEBHOM KM3IHH H ofecnevYeHHsI BO3MOKHOCTH
yCMemHoOro npoaoJizkeHun o0pasoBaHus HAa 0a30BOM YpOBHeE)
Dnemenmel meopuu MHONCECINE U MAMEMAMUYECKOU NOSUKU
» OnepupoBaTh Ha 6a30BOM YPOBHE MOHSITHAMU: MHOXECTBO, 2JIEMEHT MHOXKECTBA, MOAMHOXKECTBO, NPUHALIE)KHOCTD;
* 33)1TaBaTh MHOXKECTBA MEPedUCIeHHEM KX 3EMEHTOB;

* HAXOIHTh NepecedeHre, 00beJMHEHNE, IOIMHOXECTBO B MPOCTEHIINX CHTyalHIX,
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* OHEPUPOBATE Ha 0a30BOM yPOBHE NOHATHSMA: OMpeleNeHrue, akcCuoMa, TeopeMa, 10Ka3aTellbCeTBO;

* YIPUBOJIMTE NPUMEPDL! U KOHTPIPHMEPBE U1 NOATBEPKISHUS CBOUX BbICKA3LIBAHHI.

B nosceqHeBHON XU3HU W 1IPYU U3YUYECHUU JAPYTUX NPEAMETOB:

* MCNOAB30BaTH TpaUiecKoe NpeACTaBICHUE MHOXECTB /It ONHUCAHUS PEAIBHEIX MPOLIECCOB U ABRCHMH, TIPH PEIISHUH
3a/1a4 Jpyrux yueOHBIX NpeIMEeTOB.

Hucna

25 » OnepupoBars Ha 6A30BOM YPOBHE MOHATHIMMW: HATYPANbHOE YUCIIO, LIENOE YHCI0, 0OBIKHOBEHHas Apo0b, AECATHYHAs

Ipobb, cMelanHas Apobs, paloHaTbHOe YUCTo, apuPMETHHECKUH KBaIPATHLIA KOPEHB,

* HCIIOJIb30BaTh CBOWCTRA YUCEN U IPaBUNa JACHCTBUHN NTPH BBINOJHEHUH BbIYHCIICHHH,

* MCTIOIb30BATE NPU3HAKK IEIMMOCTH Hd 2, 5, 3, 9, 10 npu BHINOIHEHHH BBIYUCIEHWI W PEIIEHH U HECAOKHEIX 33184,

* BBITIONHATE OKPYTJICHHE PALIMOHATIBHBIX YHCEN B COOTBCTCTBHH C TIPaBUIIAMU,

* OLICHUBATh 3HAYEHHUE KBAAPATHOIO KOPHS U3 MTOJIOKUTEEHOIO LIETIOT0 YUCIA;

* PACTIO3HABATH PAIIUOHANBHBIE U HPPALIUOHATBHbBIC YACIA;

* CpaBHMBATH YMCIA.

B roBce1HEBHON U3HU U NPYU U3YUCHUU JIPYTUX NPEAMETOB:

* OLIEHUBATH PE3YJIBTATHI BEIYMCIICHUN MPU PEIUEHUM NPAaKTHYECKUX 3a4ay;

* BBIMIOJIHATH CPaBHElHEe YUCEN B PEATBHBIX CUTYALIHSIX;

* COCTABJIATHL HHUCIOBLIC BbIpaXXenusd NPy PCIICHUN TPAKTUYECKUX 3aa4q U 3alay U3 ApYyrux yqe6HBIX [IpeaAMETOB.

Toowcoecmeeniibie npeobPA306aHA

* Be1nONHATE HECTOKHBIE npeo6pa303aHHﬂ JJIA BBIYUCIIEHMS 3HAYEHUU YHUCIOBBIX Bblp&)KeHHﬁ, comeprKalux CTEIEHH €

HaTypaJbIbIM IIOKA3aTCJICM, CTEIIEHH C LETBIM OTPUIATEIIBHBIM [TOKA3aTEIICM]
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* BELITIONHATE HECIOKHbIE IpeoBpasoBaHus LUelbiX BRIpaXeHH : pacKpbIBaTh CKOOKH, IPUBOJUTS OJOOHEIE CllaracMBble;

& HCIIONB30BATh QPOPMyHl COKPALICHHOFO YMHOXEHHA (KBaApaT CyMMBl, KBaJpaT pa3HOCTH, Pa3HOCTh KBaApaTOB) s
YIIPOILICHHS BHIYUCIEHUH 3HAUEHNH BBEIPAsKEHNH,

* BRITIOJHATE HECIOXHbIE NPeobpa3oBatist APOOHO-TMHEHHBIX BRIPAXEHUA U BpIPAKEHHH ¢ KBaJPATHBIMU KOPHAMH.

B nopceiHEeBHOI XHU3HU ¥ [PU U3YHUEHUH IPYTHX MPEAMETOB!

* NOHKMATh CMBIC] 3aMKCH YUC/IAa B CTAHAAPTHOM BHIE,

* OMEPHPOBATH Ha 6A30BOM YPOBHE MOHATHEM «CTAHAPTHAS 3aITUCh YHCIIaY.

Ypasuenua u nepasencmaa

» OnepupoBaTs Ha 6a30BOM ypOBHE MOHATHAMHU: PaBEHCTBO, YHCJIOBOE pPAaBEHCTBO, YpaBHEHME, KOPCHb YPaBHEHHMA,
peuieHne ypaBHeHus:, YHCIO0BOS HEPaBeHCTBO, HEPAaBEeHCTBO, PEIIEHHE HEPABEHCTBA;

* MPOBEPATH CMPABEIJIUBOCTh YUCIOBEIX PABEHCTB U HEPABEHCTB;

* pelnars JIMHEMHbIE HEPABEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOAILNECS K IHHCHHBIM,

* peIIaTh CHCTEMBE HECIIOKHBIX IMHEHHBIX YPaBHEHWH, HEPABEHCTE,

* IPOBEPSITh, ABISETCA K JAHHOE YKMCHIO PEIleHHEM YPaBHEHUA (HEPABEHCTRA),

* peurath KBapaTHble YpaBHEHHUS 10 GOpMYJIE KOPHEl KBaAPATHOIO yPaBHEHUS,

* H306paXKaTh pellieHN s HEPABEHCTB U UX CHCTEM Ha YHCIOBOM IPAMOH.

B noBceqHeBHOM HU3HU U IPY H3YYEHUH OPYIHX [IPEIMETOB:

* COCTABJATh U pellaTh AUHEHHEIE YPABHEHHS MPH PEIICHUH 32134 BO3HHMKAIOIINX B APYIHX y4eOHBIX MPEeaMETaXx.

Dynxyuu

» Haxonurs 3HaueHue GyHKUUY NO 3aJaHHOMY 3HA4YCHHIO apTyMeHTa;

* HAXOINTh 3HAYEHNE apTYMEHTA I10 33JAHHOMY 3HAY€HHIO QYHKUMH B HECTOKHHBIX CUTYaUHIX;
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* OIpPEeHEeNAATH [OJOXKCSHHUE TOYKH I[10 €€ KOoOpIOHHaTaM, KOOPAWHATHE TOUYKH I[I0 €€ MHOJOXKEHHIO Hd KOOpJIHHaTHOﬁ

TUIOCKOCTH;

* N0 rpaduky HaxoauTk 00nacTb ONpefieNneHns, MHOXKECTBO 3HAYEHUM, Hy 11 QYHKUNH, NPOMEXYTKH 3HAKONOCTONHCTBA,
NPOMEXYTKM BO3pacTanun U yObIBaHys, HauboupIliee ¥ HaMMEHbIIEE 3HAUYCHUSA (PyHKUUH;

* CTPOUTH rpavK TMHEWHON QyHKUMY;

* [POBEPATH, SABMSETCS JU JaHHBIH Irpapuk rpadukoMm 3agaHHOW (OyHKUMH (TMHEeHHOH, KBaJpaTU4YHOH, OOpaTHOMH
IPOIOPLHOHATBHOCTH );

* OMpeensTh MPUOIMKCHHBIE 3HAYCHNS KOOPAUHAT TOUKY NepecedeHus rpadukoB GpyHKIIHH;

* ONepupoBaTh Ha 03a30BOM YPOBHE MOHATHAMM: TOCAEXOBATENBHOCTD, apUdMeTHHECKas MPOrpeccHsi, reoMeTpudecKas
IIporpeccus;

* peliaTth 3ajauM Ha TNPOTPECCHH, B KOTOPHIX OTBET MOXET ObITh I[OTy4eH HEMOCPeJCTBEHHBIM MNoAcueTOM 0e3
IPUMEHEHUS (DOPMYIL.

B 11oBceiHeBHOM XW3HN U IPY W3YHIEHUH APYTHX NPEIMETOB:

* MCMOJL30BaTh padUKU pealbHBIX MPOLCCCOB M 3aBUCUMOCTEH A/ OmpeAeneHus MX CBOHCTB (HauOOJbLIKE U
Ha¥MEHBLIIHE 3HAYEHUS, [IPOMEIKYTKH BO3PACTAHMSA U YOBIBAHUS, 001AaCTH HOJOMKUTENBHBIX H OTPHLIATEIBHBIX 3HAYEHHH U T.I1.);
* UCIIOAK30BATH CBONCTBA IUHEHHOH QYHKIMY 1 ee rpaduk Npu pelueHUH 3a1ay U3 Apyrux yueOHbIX NPEAMETOB.

Cmamucmuxa u meopus 8epoOamHocmen

 NmeTs NpEeACTaBICHHE O CTATHCTHYCCKHX XapaKTEepHUCTHKaX, BEPOATHOCTH cny!{ai/’moro CO6BITI/IH, KOMGHHaTOpHE)IX

3anadax;

* pClIaTL HpOCTeﬁI_IJHe KOMGHH&TOPHBIB 3aJavyd METOAOM MIPAMOI0O U OPradHmn30BaHHOIO nepe60pa;

* NIPEACTABJIATS AdHHBIC B BHAC T36HHH, ayarpamMmm, rpaquOB;
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* YUTATE UHGOPMALIUIO, IPEICTABIEHHYIO B BUe TaOMHIIbl, IHAarpaMMbl, FpaduKa;

* QIpeenaTh OCHOBHBIE CTATHCTUYMECKNE XapaK TePUCTUKH YHCIOBBIX Ha0OPOB;

* OLIEHUBATh BEPOSTHOCTH COOBITUSA B IPOCTEHUIUX CIYYasaX;

* UMEeTh NpeACTARIEHHUE O POIIH 3aKOHA DOJIBIINUX YHCEN B MACCOBRIX SBJICHUSX.

B noBceaHeBHOM XU3HA A NIPH U3YUYEHHH APYTHUX HPEAMETOB:

* OLIEHUBATH KOJHYECTBO BO3MOXHBIX BAPUAHTOB METOAOM ITepedopa;

* UMETH NPEICTABNCHUE O POJIH MPAKTUYECKH TOCTOBEPHBIX U MaTOBEPOSTHEIX COOBITHH;

* CpaBHHBATh OCHOBHbBIE CTATHCTHYCCKUE XAPAKTEPUCTHUKH, I[IOJyYEHHBIE B IpPOLIECCe pelleHHSA MPUKIAJHOH 3alav,
M3YUYEHUsl peaNbHOro sIBJACHHUA;

* OUEHUBATH BEPOATHOCTE PeAIbHBIX COOBITHI U ABIEHUNA B HECIIOKHEIX CUTYalIUX.

Texcmosbie 3a0auu

* PeraTe HECI0XHBIE CHOKETHBIE 3a/1a4l Pa3HbIX TUIIOB HA Bee apu(MeTHUeCKUe NeHCTBIS;

* CTPOWTH MOJIESB YCIOBHS 3a0ayul (B BUAe TabJHLIBL, CXeMBI, PUCYHKA WM YpPaBHEHHH ), B KOTOPOH HaHbl 3HAYEHHA ABYX
U3 TpexX B3aMMOCBS3aHHBIX BEJIUYUH, ¢ LIEJBIO [IOUCKA pelleHus 3a1a4H,

* OCYILECTBIIATE CMOCOD MOMCKA PEellleHHs 33/auH, B KOTOPOM PACCYKAEHHE CTPOUTCA OT YCIOBMA K TPEOOBAHUIO WK OT
TpeOoBaHUA K YCIIOBHIO;

* COCTABJIATH MJIaH PelleHUs 3aa4u;

* BBIOCJIATE 3TAlbl PEeIHCHUA 3a1ain,

* UHTEepPNPETUPOBATH BEIYHCIMTENBHBIE PE3yNbTAThl B 337a4€e, HCCIE10BaTh [TOJMyYeHHOE PELSHNE 3a/1a4H;
* 3HATh pa3nuyuue ckopocTeii 06BeKTa B CTOsYESH BOJE, MPOTUB TEYEHUS U 10 TEYEHHIO PEKH,

* PELUATH 3aJa4Y¥ Ha HAXOXAEHUE JaCcTH YhcJja 1 HHCJIA MO €ro 4acTH,
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*- peIllaTh 3a7laui PasHblX THNOB (Ha paboOTy. HA MOKYIKM, HA JABHKEHHUE), CBSA3BIBAIOIINX TPU BEAMYMHBL, BBIACIATE 3TH
BEJIMYHHE] 4 OTHOUISHUS MEXIY HUMH;

* HAXOJWTbL INPOUEHT OT YHUCJa, HYUCHQ IO HPOLEHTY OT HEero, HaxoUTb MPOUCHTHOE CHIDKCHHE WU IPOLEHTHOE
MOBBIILIEHHE BEJIMYUHEIL,

* pellaTh HECIOXKHBIE JIOrMYECKUe 3a7a4i METOIOM paccy X AeHH.

B nosceHeBROM XKU3HU U NIPU U3YYEHHUN APYTUX HPEAMETOR:

* BLIABUTATh MHIIOTE3] O BO3MOMXHBIX IIPEIeIbHBIX 3HAUECHHAX UCKOMBIX B 3a/a4e BeluyunH (IenaTh MPUKHAKY)..

Hemopusa mamemamuxu

» OnMceIBaTh OTAETBHEIE BBIIAIOLIMECS Pe3yAbTATEL, TOyeHHbIE B XOe Pa3BUTHA MaTCMATHKH KaK HAyKH,

* 3HATh [IPUMEPh] MATEMATHYECKUX OTKPhITUH B X aBTOPOB, B CBS3H C OTE€UECTBEHHOH U BCEMUPHOHN HUCTOPHEIH;

* IOHUMATh POJIb MAaTEMATUKKU B pa3BUTUU Poccuun.

Memoodsr mamemamuxu

* BeIbMpaTh NOAXOANIMA U3yHeHHBI MeTO A PeLUeHMs U3YHTeHHbBIX THIIOB MaTeMaTUYECKUX 3a1a4;

* IlpuBoanTe NpHMEpBl MAaTEMATHUECKHX 3aKOHOMEPHOCTE! B OKpY)Kalolleld NelCTBUTENBHOCTH U MPOH3BEIEHHUSIX
HCKYCCTBA.

BrinyekHUK noayuum goimodicHocmos Hapuumescs B 7-9 kmaccax g ofecrieueHUsi BO3IMOKHOCTH VCHCILHOTO
npoaoaAxeHusl 00pa3oRaHNA HA 0A30BOM H YINTYGIeHHOM YPOBHAX

DnemenHmol meopuu MHONCECME U MAMEMAMUYECKOU 102UKY

» OpepupoBaTh MOHATHAMU: OINpeHeNeHHe, TeOopeMa, aKCUOMa, MHOXKECTBO, XAPaKTEPHCTHKA MHOKECTBa, 3NE€MEeHT

MHOXECTBA, DYCTOC, KOHEHHOC U DecKkoHeuHoe MHOXKECCTBO, MOOMHOXCCTBO, MNPUHAAICKHOCTb, BKIIIOYCHHEC, PABCHCTBO

MHOKECTB;
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S 8 U300 PAKATE:- MHOKECTBA H OTHOLISHHE MHOXXECTB C IIOMOILBIO KpyroB Jiliepa;

* OTIpPEACIATE NPHHALIEKHOCTE IEMEHTa MHOXKECTBY, 00bEANHEHHIO U IIEPECCYCHHIO MHOXKECTR;

* 33/1aBaTh MHOXKECTBO ¢ MOMOUIEIO TIEPSYHCIIEHUs 3EMEHTOB, CIOBECHOTO OITMCAaHHS;

«. OHepUpPOBATH MOHITHAMHU: BBICKA3BIBAHWE, WCTHHHOCTH M JIOKHOCTH BBICKA3bIBAHMS, OTPHIAHHE BHICKA3BIBAHHH,
ONIEpAIMY Hajl BEICKA3bIBAHWAMU: H, HIH, HE, YCITOBHBIE BEICKA3bIBAHHA { MMILTHKALMM );

* CTPOUTD BBICKA3BIBAHUS, OTPULIAHKS BBICKa3bIBAHUMH.

B nopceHEBHOM XKU3HU U IPU U3YUEHUHU APYTUX MPEIMETOB:
- * CFPOUTDH LEMNOYKH YMO3AKIIIOUCHUH HA OCHOBE HCNOJIH30BAHMSA IIPABWII JIOTHKH;

* HCHOJNB30BATh MHOXECTBA, OMEpAll C MHOXKECTBaMU, HX rpaduyecKkoe NpeACTaBIICHHE I ONMCaHMs PeaiBHBIX
NPOLECCOB U IBJICHHUM.

Yucna

* OnepupoBaTh MOHATUSIMH: MHOXECTBO HATYpPaJbHBIX YHCEJ, MHOKECTBO LIEJBIX YHCENl, MHOXECTBO pallMOHAIBHBIX
YHCEN, UPPALMOHANBHOE YHCHO, KBAAPAaTHBIH KOpeHb, MHOXECTBO JEHCTBHUTENBHBIX UYMCEN, F€OMETPHYECKas HHTepHpeTanus
HaTypaNbHbBIX, LICIBIX, PAIMOHANBHBIX, JEHCTBUTEIBHBIX YHCET,

* MOHUMATE U OOBACHATEH CMBICH MO3UIIMOHHOMN 3aMHCH HAaTYPAILHOIO YHCIIA;

+ BBIMONHATE BBIUUCIEHHS, B TOM YHCJIE ¢ HCITONH30BaHUEM MPUEMOB PALIMOHAIBHBIX BEIUHCICHHH;

* BBIMIOJHATE OKPYIVIEHHE PallMOHANBHBIX YHCEN C 3aJaHHOH TOUYHOCTBIO;

* CpaBHHMBATh PaUUOHAIBHBIE H HPpPALMOHAJIBHEIC THCTIA,

NPeACTABIAATEH PALHOHAIBHOE YUCHO B BUAE ASCITUIHOH Apodu

* YIOPAOOYMBATH YUCIIA, 3a[IMCAHHBIE B BUAE OOBIKHOBEHHON U JAECATHYHON ApodH;

HaxoauTh HOJI u HOK umcen v ucnoibs30BaTh UX NMPH pellieHHH 3a1ay.
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. B noBceznHeBHOM XHU3HU U NIPH U3YUEHUH IPYTHX MPEIMETOB!

ismase @ [IDMMEHSTH RpaBuia HpubAUKEHHBIX BBMUACICHUM [IPH PelIeHUH I[IPAaKTH4ECKMX 3aJa4 W pelueHuH 3aiad ApYrux

bk eOHBIX npeamMeToOB,

* BBINOJHATH CPaBHEHHE PE3y/NbTAaTOB BBIYMCICHUI MpH PellieHWH MPaKTHYeCKUX 3a71ay, B TOM YHCie NpUGHDKEHHBIX

BBIYUCIIEHUH;

* COCTABNATh M OLEHMBATH HHCOBBIE BBIPAOKEHHS NpPU peUIeHWH TIPAKTMYSCKHX 3aJay M 3ajay U3 JpyTHX y4eOHBIX
peIMETOB;

* 3AMTHCHIBATH K OKPYTIIATE 9KCIOBbIE 3HAYEHUS PEATbHBIX BEIUYMH C UCIIONB30BAHUEM PA3HEBIX CHCTEM U3MEPEHMUS.

ToowcoecmeerHble Npeobpazo8anus

~i « OnepupoBaTh MOHITHAMU:CTEIIEHU ¢ HATYPaJIbHBIM NOKAa3aTeIeM, CTeIIeHY ¢ LENbIM OTPULIATENBHBIM TIOKa3aTeneM;

* BBIIONHATh NPEOOPa30OBaHUs HENBIX BBIpAXKEHMI: AEHCTBHS ¢ ONHOUNEHaMH (CHOXEHME, BBIYHTaHHE, YMHOKEHHE),
AeHCTBHA ¢ MHOIOUJIEHAMHU (CIOKEHHE, BEIUUTAHHE, YMHOKEHUE);

* BBRIIONHATH Pa3lOXKEHHE MHOTOYICHOB HAa MHOXHTENH OIHUM U3 CMocoOOB: BEIHECEHHME 34 CKOOKY, TpyMIHUpPOBKA,
HCIIOJIB30BAHNE (POPMYJ COKPALUEHHOTO YMHOXEHU;

* BBIAEISATH KBAAPAT CYMMBI H Pa3HOCTH OJXHOUIIEHOB;

* packylagblBaTh Ha MHOKHUTENH KBaJpaTHBIH TPEXUIEH,

* BBINMOJHATDH MPeoOpa3oBaHUs BBIPAKEHHUH, COIEPXKALIMX CTEMeHU C LEIbLIMH  OTPHLATENBHBIMH [I0KA3aTeNnaMHu,
TIePEXOAUTH OT 3allUCH B BHe CTEHEHH ¢ LEBIM OTPHUATEIBHEIM TI0OKa3aTeNeM K 3aMiCH B BUAE OPOOH;

* BBIMONHATE NpeobpasoBaHus HpOOHO-PALMOHANBHBIX BBIPAKEHHH: COKpalieHHe Apolel, NMpuBeeHUe anrebpandyecKux

Ipobeit k obLIeEMy 3HAMEHATENIO, CIOKEHHe, YMHOXEBUe, JelleHre anrebpandeckux Apodel, Bo3BedeHUE anreOpanvecKon

IpoOu B HATYPANBHYIO U LHEAYH OTPULIATENBHYIO CTEIIEHB,
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* BEINIOJTHATL Peo0pa3oBaHysl BbIPaKeHUH, CoJepKallnX KBaAPATHbIe KOPHH,

* BBICASTH KBAAPAT CYMMbl MJTM PA3HOCTH ABYY/IEHA B BBIPAXEHHUAX, COAEPKAIIUX KBAAPATHBIE KOPHH;.

* BEITIONTHATD [Ipeo0pa3zoBaHus BEIPAXEHUH, COJEpKalluX MOLYIb.

B nosceadeBHON KU3HU ¥ NPV H3YYEHUH JPYTUX NPEIMETOB:

* BRINOJNHAThL NPeoOpa3zoBaHust U NeNCTBUS C YMCTaMU, 3a[MCAHHBIMU B CTAHAAPTHOM BU/IE,

* BLINONHATE TPe0Opa30BaHys Arebpauyeckux BhIPa)KeHU i TIPH PELICHHH 3a1a4 APYT¥X YYeOHBIX NPEIMETOB.

Vpasnenua u nepasencmea

» OnepupoBaTh TOHATUSMM: ypaBHEHUE, HEPABEHCTBO, XOPEHL YPABHEHHMs, DEHICHHE HEPaBEHCTBA, PABHOCHIIbHBIC
ypaBHeHuUs, 061aCTh ONpeneTeHns ypapHeHns (HepaBeHCTBa, CUCTEMb! YPABHEHUH WM HEPABEHCTB);

* peIaTh NUHEHbIe YPABHEHNUS W YPABHEHHUS, CBOAUMBIE K JIMHEHBIM C TOMOIIBIO TOXAECTBEHHBIX NPe00pa3oBaHHit;

* peinaTh KBA(PATHBIE YPaBHEHHs W YPABHEHUS, CBOIUMBIE K KBAAPATHLIM C OMOLIBI0 TOXKAECTBENHDIX IPE0OPa30BaAHHI;

* pelarts ApoOHO-TUHENHHbBIE yPaBHEHMU ],

* pelarh MpocTefne nppaldoHabHble ypaBHeHus Buaa f(x) =a, f{(x) =g (x);

* pelaTh ypaBHEHHs BHAA XN = a;

* pelarhk ypaBHEeHHs CIToco0OM PazIoKEHUS Ha MHOKUTENM U 3aMeHbI IEPEMEHHOM;

* HCIIONB30BATH METOA MHTEPBAIOB /sl PEllleHHs LeTNbIX H IPOOHO- palUOHAJIBHEIX HEPABEHCTB;

s pelarh JIMHeiHbIe YPaBHEHUs! U HCPABEHCTBA C IapaMeTpaMy;

* PEIIATh HECTIOKHBIC KRAZIPATHbIE YPABHEHHS C HapaMeTPOM;

* pelaTh HECIIOXKHBIE CHCTEMbl IMHeHHBIX ypaBHEHUH ¢ napameTpaMH;

* pelIaTh HECTIOKHDIE ypaBHEHUs B IENIBIX YUCTAX.

B nopcenHeBHON KU3HH U NIPU W3YYCHHUU APYTUX [IPEAMETOR:
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* COCTABJIATE KW' PeillaTh AYHENHBIe W KBaJpaTHbIE YpaBHEHUS, YPABHEHMS, K HUM CBONSIHHECH, CHCTEMbl JTUHEHHBIX
ypaBHeHHil. HEpABEHCTB NPH PElIeHNH 3a1a4 APYTHX yuyeOHbIX NPeMeTOoB;

» BLINONHATH OHEHKY MPaBAonoao0us pe3ynbTaTor, MOAYYaeMblX [PH pElleHUH THHEHHBIX U KBAJ[PATHbIX YPAaBHEHUH U
CUCTEM JIMHERHBIX YPABHEHWH U HEPABSHCTRB [IPU PELUSHMH 33134 JPYTHX yUeOHBIX IPEIMETOB,;

* BBHIOMpaTh COOTBETCTBYIOIME YPABHEHHWS, HEPABEHCTBA WM HX CUCTEMbI AJIS COCTABIICHHWS MaTEeMAaTHUECKOM MOZeu
33/IaHHOM peaJIbHOM CUTYallMy WK MPUKIaJAHOH 3aa4H;

* YMeTh WHTEPIIPETUPOBATH: [IOJYUSHHBIH 1TpH pelleHUH ypaBHEHUS, HEPABEHCTBA MMM CHUCTEMB! Pe3yahTaT B KOHTEKCTE
3aJIalIION peanbHOH CUTYalnu KT MPUKIATHOR 3a0a9y.

Dyuxymu

« OneprpoBaTh HOHATHAMEK: (YHKIMOHANBHAS 3aBUCHMOCTE, QYHKIHA, IpaduKk (PYHKUHHM, CITOcOObI 3afaHus QyHKIHMH,
ApryMEHT W 3Ha4YeHHe QYHKiMHW, 00JacTh ONpeIeIe N i MHOKECTBO 3Ha4eHUM (PYBKUMU, HYNH QYHKLHH, TPOMEXYTKH 3HAK O
MOCTOSIHCTBA, MOHOTOHHOCTh (DYHKLMH, UeTHOCTH/HEUETHOCTh YHKLIUH;

* CTPOMTH Ipa UKy JTHHEHHOMN, KBaAPaTUYHOK QyHKLUI, 00paTHO!N NPOTIOPHUOHAILHOCTH, QYHKUMH BUAa: y ak X b=+ +
YSX,YS3X,YEX;

e Ha MpUMEPE KBaApaTUUHOH (GYHKLHH, HCIIONB30BaTh npeodpazoBaHus rpaguka (yHKHMH y=f(X) KIS MOCTPOEHHA
rpadukoB Gynkuuil y =af(kx + b) +c;

* COCTaBJIATH YPAaBHEHUsS MPAMOH MO 3aaHHbIM YCIOBHSM: IPOXOJISIICH depe3 ABe TOUKH C 331aHHbIMH KOOPAMHATAMHU,
MPOXOASINEH yepe3 JaHHYIO TOYKY ¥ NNapaJUIeNIbHOW TaHHOM ITPSIMON;

* UCCHENOBATH GYHKLMIO MO ee rpaduKy;

* HAXOAUTH MHOMECTBO 3HAUEHHUH, HYJIY, IPOMEXYTKH 3HAK O MOCTOSHCTBA, MOHOTOHHOCTH KBapaTUHHOU QYHKIIMH;

* OIIEPHUPOBATH MIOHATHUAMHU . ITOCITEAOBATEIBHOCTDL, ApUPMETHYICCKAS NIPOTrPCCCUs, TCOMETpUYECKad MPOTPECCHA,
?
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* peliaTh 3a7a%4. Ha apUPMETHIECKYIO U FTEOMETPUYECKYIO TIPOrPECCHIO.

B nmoBceaHEBHOH XU3HU U NPU U3YYECHUH APYTHX IIPEAMETOB:

* WLTIOCTPHPOBATE C HOMOHIBIO rpadUKa pealbHy0 3aBUCHMOCTS WITH MPOLIECC IT0 UX XapaKTepHCTHKAM;

* UCNO/AB30BATE CBOMCTBA M MpaduK KBaApaTHYHON QyHKIUU IPH pEIleHUH 33184 U3 APYTHX y4eOHBIX MPeIMETOB.

Texcmoguie 3adavu

» Periate MPOCTHIE. M CAOXKHBIC 33Ja9H Pa3HBIX THUIIOB, 4 TAKXKE 3a/1a4d MOBHIIEHHOH TPYAHOCTH;

* HCIIONb30BATE Pa3HbIe KPATKHE 3alHCH KaK MOZENH TeKCTOB CIIOXKHBIX 3a7ad M MOCTPOCHHS MOUCKOBOM CXEMBI H
peluenys 3aaay;

* pa3THYATh MOMEIE TeKCTa ¥ MOJENb PellieH s 3aMaul; KOHCTPYHPOBATh K OJTHON MOJEIH pelIeHHs HEeCIOXHOH 3a/1a4u
pa3HbBIe MOJIEIH TEKCTa 3a4a4H;

* 3HATh U INPUMEHATH 06a cNoco6a NOUCKa PelUeHHA 3a1a4 (0T TpeGOBaHHA K YCIIOBHIO M OT YCJIOBHS K TPeOOBAHHIO);

* MOJIEIMPOBATH PACCYKACHHUS IPH MOUCKE PeLIeH! 3a1a4 C IOMOLIBIO Ipad-CXeMbl,

* BBLAENATH JTAIlBl PELICHUs 3aa4YM U COAEPKAHUE KaXKI0ro 3Tana,

¢ yMETh BBHIGUPATH ONTMMANBHBIYI METOJA pelleHHa 3afa4yd M OCO3HaBaTh BRIGOp METOHA, pacCcMaTpuUBaTh pa3jHYHBIE
MeTOARBl, HAXOJUTSH PA3HEIE pPELUEHHS 38/1a4H, €CIH BO3MOKHO,

* AaHANMU3UPOBATH 3aTPyAHEHUS [IPU PEIICHHH 3a/(ay;

* BEINONHATH pa3iu4Hbie MpeoGpazoBaHus TIPe/UIOKEHHOH 334a4d, KOHCTPYHMPOBaTh HOBbIE 3aJaiyH U3 JAHHOW, B TOM

yucie o0paTHeIe;

* HHTEPIPETUPOBATh BbIYHUCIUTECIIBHBIC PE3YNIBTATEI B 3aJa4e, HCCIEA0BATh MOJIYUEHHOC PCIICHUE 3a0a9H1,
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* aHAIM3MPOBATH BCEBOZMOXKHbBIE CHTYALIMH B3aUMHOIO PaciloNIOXeHHUs JBYX OOBEKTOB M M3MEHEHHE UX XapaKTepHCTHK
OPY COBMECTHOM ABINKEHUU (CKOPOCTE, BPEMS, PACCTOSHIE) NPH PEINEHUHN 3a/1a4 Ha JIBIXKEHHE IBYX O0BEKTOB KaK B OJJHOM, TaK
U B POTUBOTIONOKHBIX HANPABJICHHUSX;

* UCCITE/IOBATh BCEBO3MOXKHBIE CUTYallud NpH pelueHuy 3a7ad Ha ABWKEHHE T10 peKe, paccMaTpuBaTh pasHble CUCTEMbi
OTCYETa;

* peliaTh pa3HoOOpa3HEbIe 3aa4H «Ha YacTu»,

* peuraTs M 0OOCHOBBIBATH CBOC pelleHHe 3afad (BblAensTs MAaTEMaTHUECKYIO OCHOBY) Ha HAXOXKAEHHE YacTd qucja H
YUCIIa 1O ero YacTH Ha OCHOBE KOHKPETHOT'O CMbIC/a IpodH;

* OCO3HABATH ¥ OOBACHATL UACHTHYHOCTD 3a/a4 Pa3HbIX THNOB, CBA3BIBAIOLIUX TPY BEJUYHHBI (Ha paboTy, Ha NOKYUKH, Ha
JBH)KEHME ), BLIICTATL 3TH BEIHUYMHb! W OTHOIUEHUS MEXAY HMMHM, IPUMEHATh WX NPU PEUEHMH 3aad, KOHCTPYHpoBaTh
COOCTBEHHbIE 3324 YKa3aHHBIX TUIOB;

* BIIAAETh OCHOBHBIMH METOIaMU PellleHHs 3a7a4 Ha CMECH, CIJIaBhI, KOHIIEHTPALUH,

* pelaTh 33a4K HA NPOLEHTHI, B TOM YHCIIE, CIOKHBIE HPOLIEHTH ¢ 000CHOBAHUEM, HCIIOTb3Ys Pa3Hble CIIOCOOB;

* pewsaTh JOTHYECKHE 3a7a4d pasHbIMK CIIOCOOAMH, B TOM dHCNIe, ¢ JIByMst GNokaMd U ¢ Tpems GNOKaMH JaHHBIX ¢
MOMOIBLIO TAOJHL;

« peliaTthk 3agayd Mo KOMOHHATOPHMKE W TCOPHM BEPOSTHOCTEH Ha OCHOBE HMCNOJL30BAHWS W3YUEHHBIX METONOB U
OOOCHOBBIBATEH PEILICHHUE;

* PeINaTh HECTIOXHBIE 334a4UV 110 MATEMaTHYECKOH CTaTHCTHUKE;

* OBNaJIeTh OCHOBHBLIMHU METOAAMH DPELIEHUs CHOKETHRIX 3aaq: apudmMeruueckuii, anrebpandecknii, nepebop BapHaHTOB,
reoMeTpUYeCcKhi, rpaduHeCKii, MPUMEHITh X B HOBBIX TTO CPABHEHHIO ¢ H3YUEHHBIMH CUTYAIIUAX.

B noBceHeBHOM XU3HU A MTPU U3YYEHUH APYTUX NPEAMETOB:
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* BBIZIG/IATE NPU PELIEHHH 33434 XapaKIepUETHKH PacCMaTpUBaeMoOi B 3aJjaue CUTYalHUH, OT/JAMYHBIE OT pealbHbIX (T€, OT
KOTOPBIX a0CTParupOBaiNCh), KOHCTPYHPOBATh HOBblE CUTYyalUWH C YY€TOM ITHX XAPAKIEPUCTHK, B YaCTHOCTH, NPH PeLICHUH
3a/1a4 Ha KOHUEHTPallUK, YYUTEIBATh INIOTHOCTE BEIIECTBA;

» pelIaTh M .KOHCTPYMPOBATEH 3a/ayil Ha OCHOBE PACCMOTPEHHS peabHbIX CHTYalu#, B KOTOPBEIX HE TpeOyeTCs TOUHBIA
BBIYMCIIMTENbAbIH PE3yJIbTAT;

* pelIaTh 3a1a4l Ha ABH)KEHHE MO PeKe, paCCMaTPHBAs pa3Hble CUCTEMbl OTCYETA.

Cmamucmuka u meopust 6epOSMHOCMEU

« OnepHpoBaTs MOHATUAMA: CTON0UATBIE K KPYIOBble AnarpaMMbl, TaOIHIIB JAHHBIX, Cpe/iHee apH(METHIECKOe, ME/IUaHa,
HaHOONbIIee ‘M HaWMEHbIIEEe 3HAYEHWS BHEIOOPKME, pasmax BoIOOpKM, JUCIIEPCHS M CTaHAAPTHOE OTKIOHEHHE, CllydaiHas
HU3MEHYUBOCTh;

* U3BAEKATH MH(DOPMALIMIO, IPSICTABICHHYIO B TAbNHLAX, Ha AHarpamMMax, rpapukax;

* COCTaBAATH TAOIHIBI, CTPOUTH AMATPAMMB! M FPaUKH Ha OCHOBE AAHHBIX;

* OTICPHPOBATH NMOHATHIMH: (hAKTOpHAI YUC/IA, IEPECTAHOBKY U COYETAHUS, TPEYroabHHUK [lackans;

* IPUMEHATH TPABUN0 TIPOU3BEIEHHS IPH PELUEHNM KOMOMHATOPHBIX 3a/1a4;

* OTEpUPOBATL MOHSTHAMU: CIy4alHBIH OfBIT, ClyyaliHBIH BBIOOp, HCHBLITAHHE, JJIEMEHTAPHOE CHyYalHOe COObITHE
(HCXOM), KNACCHYECKOe ONPE/ICICHUE BEPOSTHOCTH CITydaiHOro COObITHS, OTepallin Hal Cily4alHbIMU COOBITHAMK;

* IPEACTABIATE HHGQOPMALIMIO C TOMOLIBIO KPYTOB DUlepa;

* peLIaTh 331241 Ha BLIYUCIEHHE BEPOATHOCTH C MOACHSTOM KOJMYECTBA BAPHAHTOB C [OMOLIBK) KOMOUHATOPUKH.

B nosceiHeBHOM KU3HU U [IPU U3YUEHUH JPYTUX NPeJMETOB:

* W3BJIEKATh, MHTEPUPETHPOBATh U TpeobpazosbiBaTh HHAOPMALIMIO, NMPEICTABJEHHYI0 B TalIHMLaxX, HA AMarpamMmax,

rpadrKax, OTPAXAIIIYIO CBORCTBA M XapaKTEPHCTHKM PEATbHBIX TPOLIECCOB H IBICHUH;
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* QIpeAeIsITh CTATUCTHYECKHE XapaKTePUETHKY BEIOOpOK HO-FadnuluaM, JuarpaMmam, rpadukam, BEIMONHATE CPaBHEHHE B
3aBUCHMOCTH OT LIeJIH pelleHUs 3aJa4H;

* OLIEHMBATh BEPOSATHOCTH PEAIBHBIX COOBITHH M SABJEHHN.

Hemopua mamemamuxu

» XapakTepH30BaTh BKJIA/J BBLIAIOILMXCS MATEMATHKOB B PA3BUTUE MAaTEMATHKHU U UHBIX Hay4YHBIX OoOJIacTel;

* IOHMMATh POJIb MATEMATHKHU B Pa3BUTHH Poccui.

Metoas! MaTeMaTHKU

» Hcnone3ys M3y4YeHHbIE METOB!, MPOBOIUTH JOKA3ATEIbCTBO, BBITOIHATE ONPOBEPIKEHUE;

* BBIOMpATh W3yYeHHBIe METOAB! U X KOMOMHALIUK 17151 pelIeHUs] MaTeMaTH4eCKUX 3aay;

* HCMONL30BAaTh MATEeMATHYECKUE 3HAHMSA A OIUCAHUS 3aKOHOMEPHOCTEH B OKpYXarolleld IOeHCTBUTENBHOCTH U
IPOU3BEAEHUAX UCKYCCTBA;

* TNPUMEHATH MpocTeliluie MPOrpPaMMHBIE CPEICTBA M WIEKTPOHHO- KOMMYHHUKALMOHHBIE CUCTEMEI IIPH peLUeHUH
MaTeMaTHYECKHX 3a/ad.

Moavab «llIKoJabHbIA YPOKY

Peanyuzauus tWKOMBHBIMY [TeAaroraMy BOCIIUTATE/IBHOO MOTEHLMANA YPOKa NPE/Io1araer clueayollee:

. YCTaHOBJICHHUE NOBEPUTENIBHBIX OTHOLUEHWH MEeXIy YYMTEleM U ero yYeHHKaMH, CIOCOOCTBYIOLIHX TTO3UTHBHOMY
BOCHPUATHIO oOyuarolMHcs TpeboBaHUH M npocb0 yduTess, NPHUBIEYEHUEO HX BHUMAaHMS K 0O0CyXkIaeMOM Ha ypoke
MHOOPMALMH, aKTHBU3ALHH UX NTO3HABATENBHOMN EATEIBHOCTH;

. no0yxJeHHe LIKOJLHUKOB COOMIOAATE Ha YpOoKe OOMIeNpHHSTble HOPMbl TOBedeHHs, IpaBHNa OOLICHHS CO

CTapIIAMH (YIMTENAMU ) U CBEPCTHUKAMH (00yYaOLIUMHUCS ), IPUHUHUTIBI Y4eOHOM AUCUNMIIKHEI H CAMOOpraHU3allyH;



G e (PUBICHEHNE BHUMAHNS DIKOTHHUKOB K UEHHOCTHOMY acIeKTy. M3y4YaeMblX Ha ypOKax sBIEHUH, OpraHuzauus ux
- paboTsl € NEeNyd4aeMoli Ha YPOKe COLMAJIBHO- 3HAYNMOH HHGbOpMaNUel - MHUUMHPOBAHHUE €€ O0CYX/ICHUSA, BbICKA3bIBAHMS
06y9aloMMECs CBOST0 MHEHHUS I10 €€ [I0BOLY, BRIPabOTKM CBOETO K Heli OTHOIIEHHS;

. - ICNONB30BaHHe BOCIHTATENBHBIX BO3MOXHOCTEH COAEpXKaHUS y4eOHOrO MpeAMeTa 4epes AEeMOHCTPAIHIO JETIM
IPUMEPOB OTBETCTBEHHOIO, [PAXKIAHEKOTO IOBEAEHHS, NpPOABJIEHHs YeNoBEKOMoOns H N00pOCepIeYHOCTH, Yepes mogoop
COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHUs, 3a4a4 /s PeIeHUs], MPOOIEMHBIX CUTyalui 11 00CYKACHHUS B KJIacCe;

. npUMeHeHHe Ha YPOKe HHTEPaKTUBHBIX (opM paboTel 00YYAIOIUMXCHA: MHTEIEKTYalbHBIX, JENOBbIX,
CUTYAUMOHHBIX HIP, CTUMYTHPYIOLIHX TO3HABATR/ILHYIO MOTHBALIMIO WIKOJBLHUKOB; AMCKYCCUH, KOTOpBIE NAKT 00yMarouInMCs
BO3MOKHOCTh IIPHOBPECTH OIBIT BeleHNS KOHCTPYKTUBHOrO JMANora; IpynmoBoit paGoThl umk paboTel B apax, KOTOpbIE y4aT
ILKONBHHUKOB KOMaHJIHON paboTe U B3aUMONEHCTBHIO C APYTHMH JTEThEMH;

. BKJIHOYEHHE B YPOK MUIPOBBIX HPOLEAYP, KOTOPhIE TOMOTAIOT MOAJEP/KaTh MOTUBALMIO JIeTeH K [I0JTy4YEHHIO 3HAHUH,
HAIAKUBAHHMIO TOUTURHBIX MEXINYHOCTHBIX OTHOLIEHHI B KIAcce, IOMOTAIOT YCTAHOBJICHHKIO JOOpOkKenaTeIbHON aTMochephl
BO BpeMSs! YPOKa;

. opraHu3alusl IIe(cTBA, HACTABHMYECTBA MOTHUBMPOBAHHBIX M JPYAMPOBAHHBIX 0O0y4aloluuxcs Hal WX
HeyCTeBAOLMMH  OJTHOKJIACCHMKAMH, JAMOLIEr0 UIKOJBHUKAM COUMAlbHO 3HAYMMBIA OMNBIT COTPYMHWYECTBA U B3aWMHOU
NOMOLUM;

. HHULMHUPOBAHUE W TOAJCPKKA HCCNEHOBATENbCKON AEATEIBHOCTH UIKOJBHUKOB B paMKax pealH3auuH HMMHU
WHAMBUAYAIRHBIX W TPYNOOBBIX HCCICAOBATENLCKUX MPOSKTOB, YTO NACT MIKOJIBHHKAM BO3MOXKHOCTH MPHOOPECTH HAaBbIK
CAMOCTOSTEJILHOTO PELIEHHS TEOPEeTUYECKOM MpolieMbl, HABBIK I'€HEPHPOBAHUI W O(POPMICHUS COOCTBEHHBIX H/IEH, HABBIK

YBAXKUTENHHHONO OTHOUICHUS K HUYXHM HACAM, OdJO[JMHCHHBIM B pa60Tax APYrux HCCHCHOB&TCHCﬁ, HaBbIK I'!}’6J]HL{HOI‘O

BBICTYIIICHHA TTEPES ayHHTOpHGﬁ, ApryMCHTUPOBAHNA 1 OTCTaMBaHNAA CBOEH TOYKU 3pCHHA.
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COJAEPKAHHUE YUEGHOT O ITPEJIMETA «AJI'EBPA 8 ki»

Baoku

IIEOI'EHMMLI

Anzebpanvecxkue
BLIDANCEHUS]

[Iporpammuoe cogep:xanue

BripaKeHne ¢ IePEMEHHbIMY. 3HAYEHUE BbIPAKCHMS C NEPCMCHHBIMH. JIOMyCTUMBIE 3HAYUCHH 1HEPEMENHBIX. TOXAECTBO.
ToxnecTrenubie npeodpazoBaHms alredpanyecknx Boipaxesuil. Jlokasa1enuCTBO TOXIECTB.

CICeneHb ¢ HaTypaIbHLIM TOKa3ateneM u e€ ¢BoicTRa. Omrouwtensl. ONHOWIEH CTAHAAPTHOrO BUAa. CTCNECHb OHOYICHA.
Muorounennsl. Muorodnen crangapTHOro puna. CteneHs MHorounena. CloxeHue, BBIYUTAHUC B YMHOXKEHHE MHOIOYJIEHOB.
@DopMyiibl COKPANIEHHOT0 YMHOXKEHAS: KBAAPAT CYMMbE M KBAJpaT pa3HOCTH JBYX BBIPRXKEHHM, POU3BEACHUE PAHOCTH |
CYMMBI IBYX BbIp@XKEHHH. Pa3nokenyue MHOrousIeHd Ha MEOXHUTENH. BelHecenne 0bnicro MEOXUTENA 32 CkOOKKM. MeTon
rPYNNUPoBKY. Pa3HOCTH KBAIpaTOB OBYX BolpakeHuid. Cymma v pasHOCTh Ky0oB /BYX BeIpakeHui. KBaapaTHbI TPEXWIEH.
Kopensbkpaapatioro TpéxuncHa. CBOUCTRA KBAIPATIIOrO TPEXUIeHA. Pa3N0oXCHHC KBAPATHOrO TPEXUICHA HA MHOMKHTEITH,
Panmonankyric Beipaxerust. Llennie Buipaxerus. JipoOHrie BeIpaxeHus. Panuoraneaas npods. OCHOBHOE CBOMCTEBO
paupoHansHoi podu. CnoxeHune, BBIMUTAHKE, YMHOXKCHNC U JIENICHUE pallMoRalsHbX Apobel. BosreacHue paunoHansHon
Ipobu B cTenensb. TOXIECTREHHBIE MPCOOPA3ORAHHS PALUOHANLIBIXBEIPaXKeH . CTEMCHE C [ICIBIM NOKa3aTeNeM U e€

CBOMCTBA.
KeanpaTabic kKopHu. ApudMeTiueckii KeapaTHeIil KOPEHb U ero cpoiicta. ToxecTBeHHble TPcOOPaZOBAHUSA BRIPAXKEIHH,

COIEPXALUMX KBAJPATHEIE KOPHH. S

Ypasnenust

Y pasHenve ¢ 0gHOH nepeMernol. Kopensb ypasaeuus. PaBHocuneHele ypasHenus. CBoRCTBA ypasHeUMi ¢ OIHON
nepemMeHHO#. YpaBnende kaK MareMariayeckas MoJacib peanbHoiicuTyauuH. Jluneiinoe ypasnerne. KsanpatHoe ypaBHenye.
dopmyiia KOpHel KBajjpaTHOTO ypaBHeHHs. Teopema Buera. PaunoHankHeIc ypasHeHUs . Peliienue paunonaTbHbIX
ypaBHEeHHi, CROIINUXCS K THHSHIBbIM WM K KBAAPATHBIM YpaBHEHUAM. PetlleHne TEXCTOBLIX 3a/1a4 ¢ [IOMOIIBIO
PALHOHATBHEIX YPABHEHHUH.

YpaBHeHUE ¢ A(BYMS lIepeMeHHBIMA. F paduk ypaBHCIIHA ¢ AByMS lepeMeldLMu. JTuneiloe ypaRKeHIC ¢ IByMs
MepeMEeHIbIMA U €ro Ipaduk.

Cucrembl ypaBHEHHUH ¢ IRYMST nepeMCHHBIMH. [ paduuecKuil METOX PCIICHUS CUCTEMBI YPABHEHUH C ABYMI ITEPEMEHHBIMH.
PeLieine CMCTeM YPaRHCHUE METOIOM MOACTAHOBKU U CIOXEHHUsA. CUCTCMa JIBYX YpaBHEHUI ¢ JIByMS IlepeMEHHBIMU KaK
MOJENDb PCANTFHOK CHTYaLUA.

Hepasernncmea

Yucnosele HEPABEHCTBA U HX CBOMCTEBA. CIOXCHUC U YMHOXEHHE YUCHOBLIX HEPABEHCTB. OUSHUBAHUC 3HAYEHUS BBIPAXNEHHS.
HepasencTso ¢ 0OHON NepeMCHHON. PaBHOCHbHBIE HepaBeHcTBa. UHUCIORbIe MTPOMEKYTKK. JInHelHble 1 KBaNpaTHEIE
HEPaReHCTBA ¢ OJiHOM 1tepeMetHoi. CHCTEMBI HEPARCHCTR ¢ OJIHOU MTEPEMEHHON.

Yucnossie
MHOJCECTNSU

MuoxecTBO 1 ero JeMeHTh. CnocoOsI 3aJaHHA MHOXKECTB. PaBHBIE MHOXECTRA. HYCTOC MHOMECTBO. [ToMHOXECTBO.
Onepaunn Haag MHOXECTBaMU. I/Imnocrpaum COOTHOUICHHEMC)KI.{}’ MHOXECTBAMH ¢ MOMOILBIO JHETpaAMM Qﬁncpa.

MHO%ECTRA HATYPANBLHBIX, UENbIX, PALMOHANLHEIX UKCCH. PallmoHAbHOE YUCII0 Kak Apo0L BUAA , The m Z, n N,
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Y Kak BeckoHeuHas ilepuoauieckad JecaTHusas Apods. llpencrapicHue 00 UppalMoHaIbHOM ukcIe. MHOXeCTBO
NeHCTRETENBHEIX yucel. [lpeacrasneline j(eACTBUTEIbHOIO YUCia B BY e N OECKOHEYHON HeNePHROANYECKOH NeCATHYHOMN
apobn. Cpasienne NeHCTBATEABHBIX Yrcen. CBs3b MEXXAy MHOKecTBaMu N, Z, O, R.

Dyuryuu
Yucnossre hynry

12574

DyHKIHOHANBHEIE 3aBHCHMOCTY MeX 1y BennduHamu. IlonaTue Qyrkiuny. OyHKUMSA KaK MATEMATHYCCKAs MOAENb PEanbHOro
npouecca. QObmacTey onpeaeneHud ¥ 001acTh 3HaYEHU S

bynkuun. Cnocobwl 3a5anna Qyuxuuy. [padux dpyakunn. IlocTpoenue rpadukos Gyrkumil ¢ IOMOIUEO Npeodpazosadui
buryp. Hyan dyuxuun. [poMexyrkn 3HakonocTosHeTsa QyHKUMH. [IpoMexyTky BO3pacTaHUs 4 YOBIBAHUS QYHKIIMH.

JTunennas GyHkiuns. o6paTBas OponopIAOHAIBHOCTb, KBAAPaTHYas ByHKIHS, QyUKLus y= , X CBOHCTBA U rpaduky.

Yucroswie

[MorsTie YUCAOROH nocneaoBateasbnocTh. KoHeudple 1 0ecKOHeYHBIe oce oBaTe/sbRoC i, CnocoObl 3a/[aHus

nociedosameavrocmy | 0CIENOBATENFHOCTH. Apru(MeTHaecKas u reoMerpayeckas porpecciy. CBoHcTBa 4leH0B apuPMETHUECKOH U
| reomerpugeckoit nporpeccuit. @opmyster obiero aneHa apadMETHIECKOH U reoMeTprHueckol nporpeccuii. Gopmyas!
CYMMBI #2 IEPBBIX WICHOB apadMeTHHeckol 1 reoMeTpyuyeckoit mporpeccuit. Cymma 6eckOHEUHOH reOMeTPHYCCKOM
Mporpeccud, y KoTopoii |g| -
Snemenmeol - MartemaTaueckoe Mogenuporanuc. [poueHTHsle pacuéTel. Qopmyna ca0xHEBIX npouentos. [[pubmokénnele BBIYHCICHHS.

RPUKAAOHOILE
MAMEMANUKY

ADCONMIOTHAS H OTHOCUTENBHAS HorpeHocTH. OCROBHLIE IIPaBHIAa KOMOURaTOPUKH. YacToTa M BepOSTHOCTh CIYYalHOTO
cobwiTia. Knaccuueckoe onpejienienue BeposiTHOCTH.

Hauaibasle CBeleHns O cTaTHeTUKC. |peacTapnenne qanibx B e Tabiul, KpyroBslxX ¥ CronOuaThIX auarpaMM, rpaduios.
CTaTHCTHYCCKHE XaPAKTEPHCTHKY COBOKYNHOCTH JAHHBIX: CPeHEe 3HaYeHHe, MOJIA, Pa3MaxX, MeIMaHa BRIOOPKH.

Ancebpa g
LCHIOPDURECKOM

A3CUINUY

3apoxaeHue anredpbl, KIIMra 0 BOCCTAHOBICHUM W TpOTHBONIOCTaRNeHUu Myxammena anb-Xopesmu. Meropus
hopMHpOBAHNS MaTeMaTHueckoro 23bika. Kax 3apoannach nues

Koopausar. OTKPSITHE HPPALUOHAILROCTH. VI3 HCTOPHM ROBHUKHOBEHUS QOPMYIT A8 PEIICHUS YPAaBHCHUY 3-if U 4-i
crencueit. Meropus pa3sutis uousntys pynkimn. Kak 3apomunack Teopus pepostHocTelt. Yucna @ubonaqun. 3apaya Ji.
[ Iuzanckoro (Pudonayyu) 0 KpoNHKax.

JI. @. Maruumnkuid. 1. J1. Yebonuér. H. U. Jlobauescxknit. B. 5. Bymsxorcknii. A. H. Konmoropoe. @. Buer. [1. @epma. P.
Hexapt. H. Tapranes. JI. Kapmano. H. AGein. b. [Tackans. JL [Tusanckui. K. T'aycce.
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TemaTuyeckoe niaHupoBarnme. Aaredpa. 8 Kiaace

Pazgen

KonuuectBo
yacoB

XapakTepuCTHKA OCHOBHBIX BHI0B 1eATE/IBHOCTH Y9€HHKA
{(Ha YpoBHe y4eOHbIX JeHCcTBHI)

I[MoBTOpEHue

4

PaunoHabHbIEBBIpAKEHUS

40

Pacnosnasams 1enble palluoOHabHBIE BEIPAKEHHS, IpOOHBIE pallOHAIbHBIC BEIPAXKERHU,
NPUBOJUTH IPUMEPEL TAKHX BBIPAXKEHHUH.

Dopmyauposams.!

onpedenerua: PalKOHANBHOIO BEIPAKEHUS, JOMYCTUMBIX 3HAUCHUH NepeMEeHHOH, TOXIECTBEHHO
paBHBIX BBIPAXCHUH, TOXIECTBA, pABHOCU/IBHBIX YPaBHEHUH, pallMOHAIBHOIO YPABHEHHS,
CTEMEHHC HYMEBLIM [TOKA3aTeNeM, CTEMEHH ¢ HEIbIM OTPHUATENBHEBIM IOKA3ATENEM,
CTaRIAPTHOrO BHIA YHCIA, 00OpaTHOH NPOMOpUMOHANBHOCTH;

CBOHCMEA OCHOBHOE CBOMCTBO palroHanBHON JpoOH, CBOWCTBA CTEMNEHH C LIEIbIM [10KA3aTeNeM,

. k
ypaBHEeHHH, PYHKUHUH Y = —,
X

nPaeuAq. CIOKECHUA, BEMUTAHMI, YMHOKEHHS, AeNeHUs IpodeH, BO3BEIeHUA ApOOH B CTENEHD,
ycrogite papeHCTBA ApoOH HYTIO.

Horazviéamy CBOHCTBA CTENEHHU ¢ LENBIM ITOKA3aTeNIEM.

Onuceieanto rpadhUIecKril METOI PELISHHS YPABHEHMH ¢ OJHOR NEepeMEHHOH.

[Tpuvenams OCHOBHOE CBOMCTBO pallMOHANBLHOM npodu ANd COKpalleHUs H IpeoOpa3oBaHHs
apobeii. [IpuBoauTs 1pobu Kk HoROMY (00LIEMY) 3HaAMeHaTem0. HaxoauTh CyMMy, pa3HOCTb,
MPOM3BEOEHHEH YacTHOe Apodeit. BLIMOMHATH TOX/eCTBEHHBIE TPeoOpa3cBaH s PALHOKANBHBIX
BHIPAXKEHHH.

Pewame ypaBHEHHA C TepeMEHHOH B 3HaMeHarelne Apodi.

TTpumensme CBOMCTBA CTEIEHHU ¢ LIQNBIM MOKA3aTeNneM AN Mpeodpa30oBaHUsl BHIPAKEHUH.
3anucei6ame YACTA B CTAHAAPTHOM BUIE.

k
BotnoaHame MOCTPOCHHE U YTeHHE rpaduka QyHKUHH y = —
x

KpagpaTHble KOpHH.
HeficTBUTENbHBIE YHCAA

25

Onucoieams. IOHATAE MEQJKECTBA, JJI€MEHTa MHQXKECTRA, cnocobrl 3anaHus MBOXCCTB,
MHROKE€CTBO HATYPANIbHBIX YHCE]I, MHOXCCTBO LEIBIX YHCEN, MHOXKECTBO PAIITHOHAIBHBIX YHCC,

_JC.-




MHOZKECTBO ,[lCﬁCTBH.T.eJleblx YHCEJT U CBA3H MEXXOY 3THMH YUCIOBBIMYA MHOXKCCTBAMMU; CBA3bL
MEX Y OeCcKOHEYHbIMH JNECATHYHLIMMU ﬂpOﬁﬂMP‘[ H palrlnOHaTBEHBIMH, HppanuOHaNLIbIMH
4UCITaAMH.

Pacnoznasams pauuoHUIBHLIC U MPPAITMOHAJIBHBIC YkcTa. [1pUBOINTL NpUMEDDl pANMOHATIEHBIX
YHUCCII X HPPAUHOHATEHBIX YHCEJL.

3anuceiaany ¢ NOMOIIEIO POPMYN CBOHCTBA ACHCTBHH C ICHCTBUTCIBHBIMH YHCIIAMH.
Dopmynupoeams. B -

onpeoener s KBAJPATIIOr0 KOPHS U3 YHUCIIA, apHOMETHIECKOTO KBAIPaTHOTO KOPUS U3 YHCIIa,
paBHBIX MHOXECTB, [TOAMHOIKECTEA, TEPECEUEHHS MHOKCCTB, 00BCIMHEHUS MHOKECTB;
ceoticmea: PyHKIUM y = X°, apupMEIHIECKOrO KBAJIPATHOTO KOPHA, GyHKUMK y = Jx .
JlokazpIBa1s CBOMCTBA apHIMETHUCCKOTO KBAXPATHOTO KOPHA.

Cmpoumy rpapukn Gynxumit y = x°u y = Jx.

Ipustersimy NONSTUE APHPMETHYECKOTO KBAAPATHOTO KOPHS AUISi BHIYUCIENHs SHAYCHHH
BBIPAXKEHHH.

Vnpowams BeIpaxeHus, coaepraiye apudmeryueckye KBaJpaTHeIC KopHK. Pemats ypasuenus.
CpaBHMBATL 3HAYCHUS BbIDAMEHHH. BBIONHATE TpeoOpazoBaHUE BEIPAXKEHHH ¢ IPHMEHEHHEM
BBIHECEHHA MHOXKTENA H3-TTO/ R3HAKA KOPHA, BHECEHUA MHOXKUTEIIA 1104 3HaK KOpHA, BemonuaTh
OCBOOOKICHHE OT UPPALMOHANILHOCTH B 3HaMeHarelie IpoOH, aHaIu3 COOTHOLICHMH MEXIY
YHCIOBBIMU MHO)KECTBAMYU U UX 3NIEMCHTaAMU

KBagparnbie ypapHeHUs

25

Pacnosnagams v UPUBOAUTD IPUMEPH] KBAAPATHBIX YPARHEHUH Pa3NiUHbIX BHAOB (11OJHBIX,
HEMOJHBIX, IPUBEAEHIDLIX ), KBAAPATHBIX TPEXWICHOR.

Onucoiéame B 001IEM BHJIe pellieHNC KEMONHBIX KBAAPATHBIX yPABHEIIUN.

Dopmyruposamo.

onpedenenus. ypaBHEHHA TIepBOI CTEIICHH, KBAPATHOTO YPABKEHHS, KBAJIPATHOTO TPEXUIEHA,
JUCKPUMUHAHTA KBAJIPATHOTO YPABILIEHH H KBAIPATHOTO TPEXU/IEHA, KOPHS KBA/PATIIOTO
TpéxuneHa;, OUKBAAPATHOIO YPAaBHEHUS;

CEOUCMEA KBAAPATHOIO TPEXWICHA,

meopemy Bueta u o0paTHyo Cii TCOpEMY.

3anuceiéams U TOKA3BIBATE GOpMYIY Kopuel KBaJpaTHore ypasHenus. Mccneposate
KOJIMYECTBO KOpHEH KBAPATIIOTO YPARHEHUS B 3aBUCHMOCTH OT 3HAKA €r0 AUCKPUMMHAHTA.
Hoxazvieams meopemor: Bueta (npamyro u 00paTHYIO), O pa3iioKeHHU KBaApaTHoro Tpéxynesa
Ha MHOYCHTEIIH, O CBOHCTBE KBAJIPATHOTO TPEXUIICHA ¢ OTPULATEILHEIM JUCKPUMWHAHTOM.
Onuceiéams Ha TPHUMEPAX MCTOM 3aMEHbI LIEPEMEIHOM JUTS pelllelis YPaBHEHUH.

Haxodums KOPHN KBAIPATHBIX YPABHEHU N Pa3MnyHbIX RUAOR. pumenaTe Teopemy Buera u

Y ~



oGpamﬁyfo et TEOPEMY. Brmonaate PasyiQXXeHue KBaapaTaoro TpéX‘UICHa Ha MHOMXHUTCIIH.
Haxonuts KOpHH ypaBHCHHﬁ, KOTOPBIC CBOIATCA K KBAOPAaTHBIM. CocTaBiasaTh KBaapaTHBIC
YPaBHCHHUST H YPpAaBHCHHA, CBOOALIMECS K KBaAPATHBIM, ABSTIOINHECS] MATCMATHICCKHMHA
MOICIAMH peayibHBIX cn’ryauuﬁ

IloBTOpeEHHEe B 8
CHCTeMATH3AUHSA =
y4e0HOro MaTepHaa
Utoro: | 102 uacor
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Onucanue ¥3edHO-METOIHYECKOr0 H MAaTePHaAbHO-TeXHHYECKOro obecnevyedna 00pa3oBaTe/ibHOMA JeATe1bHOCTH
8 kace
st ygyeHuaKa:
1. Anrebpa: 8 knacc: yueGHHK st yuamgixcsi obnieoOpasoBarenbHeIX yapexaeHuii / A.I'. Mepsnsk, B.B. Tlononcku#,
M.C. Skup. — M.: Benrtana-['pag, 2019.
2 https://interneturok.ru/

3. https://www.twiddla.com/

Jns ygurens:

I Anrebpa: § wiace: yueGHUK AN yHammxcsa obuieobpaszoBaTeNbHbIX yupexaenunit / AI'. Mepsnak, B.b. ITonoHckui,
M.C. Slxup. — M.: Berrana-I'pad, 2019.

2, Anrebpa: 8 kiace: AMAAKTHYECKHE MaTepyuanbl: nocobue I ydaluxcs obieobpa3opaTebHEIX yapexaeHnii/ AT
Mep3ask, B.B. TNonouckuit, E.M. Pabunosny,M.C. fAxup.-M.: Bentana-I'pad, 2019

3. Anre6pa: 8 kimacc: Metoaryeckoe mocobue/E.B.Byuxo, A.I'. Mepsisik, B.B. [Tononckuii.-M.: Benrana-I'pad, 2019

4, https://interneturok.ru/

5. https://www.twiddla.com/

Cuancoxk UaTepHer - pecypcoB:

1. http://school-collektion.edu/ru - «Eaunas konnekuus uudpoBeix 00pa3soBaTeIbHBIX PECYPCOB»

2 http:/feior.edu.ru, htip://eor.edu.ru «@eaepansHplii LeHTP HHPOPMALKOHHBIX 00Pa30OBATEIBHBIX PECYPCOB»
3. http://www.ed.gov.ru - Caiit Pocobpa3zoBanus

4 http://www.school.edu.ru - Poccutickuii 06pa3zopaTebHbIl MOpTAI
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https://www.twiddla.com/
http://school-collektion.edu/ru
http://fcior.edu.ru
http://eor.edu.ru
http://www.ed.gov.ru
http://www.school.edu.ru

5. . http://www.proshkolu.ru/, - CaliT and BceX y49uTeleH-TPEAMETHHUKOB beciaTHbIM IUKONBHBIM  [IOPTA
«ITpolllkomy.py - Bce koIl Poccun»
6. http://festival. 1september.ru/ - @ecTuBaN NeAaroruyeckux uaei « OTKPBITHE YPOK»

7. http://www.metod-kopilka.ru/ - MeTogu4ecKast KOMUIKA yIUTEII MATEMATUKH.
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