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1.1losicHUTEIBbHAA 3aNIUCKA

Hacrosimass pabodast mporpamma pa3pa0oTaHa Ha OCHOBAaHUH CIICAYIONIUX HOPMATHBHBIX

JIOKYMEHTOB:

N —

(I)enepam,ﬂble AOKYMECHTBI

®enepanbHblil 3ak0H 0T 29.12.2012 Ne273-D3 «O06 o6pazoBanum B Poccuiickoit denepannm».
@denepanpHblii  TOCYJapCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHJApT  OCHOBHOIO  OOIIEro
oOpa3oBaHMs, YTBEPKICHHBIA MpUKa3oM MuHHCTepcTBa 00pa3oBaHus W Hayku Poccuiickoit
®enepanuu ot 17.12.2010 Nel1897 (¢ u3MeHEHUSIMNU ).

[Ipumepnass ocHOBHas oOpa3oBarelbHAs NPOTpaMMa OCHOBHOTO oOmero o0Opa3oBaHuUs,
onoOpeHHasT perieHreM QeaepaabHOro y4eOHO-METOAMYECKOr0 OOBEIUHEHUSI IO OO0ImeMy
o6pazoBanmuto (mpotokoi oT 08.04.2015 Nel/15 B pen. mpotokona ot 28.10.2015 Ne3/15).
®denepanbHBI MEpeUCHb YYEOHMKOB, PEKOMEHIYEMBIX K HCIOJIB30BAHUIO TIPH peaTH3alUU
HMEIOIUX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 O00pa30BaTEeNbHBIX IPOrpaMM HadyajJbHOIO
o011ero, OCHOBHOTO OOIIEro, cpenHero ooOiero o0Opa3oBaHUS, YTBEP)KICHHBIH MPUKa30M
MunuctepctBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 28.12.2018 Ne345.

[Ipuka3 MunucrepctBa npocsenienuss Poccuiickoin ®@enepanmu ot 23.12.2020 Ne 766 «O
BHECEHUU U3MEHEHHH B (eiepaIbHBINA NMepeYeHbh YUeOHUKOB, JOMYIICHHBIX K UCIIOJIb30BAHUIO
IpU pean3allid MUMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTALHI0 00pa30BaTeNbHBIX MpPOTpaMm
Ha4YaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, CPEIHEro OO0IIero oO0pa3oBaHUS OPTAHU3AIUSIMH,
OCYIIECTBIISIOIMMU  00pa3oBaTeIbHYI0  JACSITENbHOCTh,  YTBEPKICHHBIN MIPUKA30M
MunuctepctBa npocsenienust Poccuiickoit @enepanun ot 20.05.2020 . Ne 254,
[TocTanoBnenre [maBHOrO rocygapCTBEHHOro caHuTapHoro Bpada Poccuiickoit denepannun
ot 28.09.2020 Ne28 «O06 yrBepxkaeHun canutapabix npasun CII 2.4. 3648-20 «CanutapHo-
SMUAEMUOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusM BOCIHUTAaHUS M OOy4YeHHs, OTIbIXa
Y O3/I0POBJICHUSI IETEH U MOJIOJICKI.

[Ipuka3 MunnctepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 03.04.2014 No265
«O0 yTBepXIeHUU IJIaHA MeponpusaTHii MuHHCcTEepcTBa 00pa3oBaHUs W Hayku Poccuiickoit
Qenepauuu 1o  peanuzauuu  KoHuenuuu pas3BUTHS MaTeMaTUYecKoro oOpa3oBaHHs B
Poccuiickoit  ®enepaunu, yrBepkKAeHHOW pacnopsbkeHueM I[IpaBurenbctBa Poccuiickoit
Oenepanuu ot 24.12.2013 Ne 2506-p».

PerunonajibHble JOKYMEHTBI
8 .3akon Pecnyommuku Kpeim ot 06.07.2015 Nel131-3PK/2015 «O6 o6pa3oBanuu B Pecniyonuke
Kpbimy».
9. Ilpuka3 MuHnucrepctBa o0pazoBaHusi, Hayku Hu Mojonexu PecrnyOnuku Kpbim oT
11.06.2021 Nel018 «O6 yrBepkaennn MHCTPYKIIMU TO BEIACHUIO JIETOBOM TOKyMEHTAIIUU
B 0011€00pa3oBarenbHbIX opranuzanusax Pecnyonuku Kpeivy

1. Anre6pa. COopHuUK pabouux mporpamm 7 — 9 Kiacchl: mocodue i yuuTenen

oOmieoOpa3oBatenbHbIX opranusanuii/ coct. T.A. BypmuctpoBa. — 2-e u3n. - M.:
[Ipoceemenue, 2014 (2016, 2018).

2.0cHOBHOIl 00pa3oBarelbHOW MpOrpaMMbl OCHOBHOTOo obmero oo6pazosanus (PI'OC)

MYHUIIUNIAIBHOTO  OIOKETHOTO — 001ieoOpa3oBaTenbHOro  yupexxaeHus «HuxHeropckas
nkosia-rumHaszus» Hikaeropekoro paiiona Pecriyomuku Kpoeim (2015r1)

3.Yuebnoro miana MBOY «HuxHeropckas mxona-rumHasusi» Ha 2022/2023 yueOHblil ro.
4.TlonoxeHus o CTPYKType, MOpsJIke pa3paboTKU M YTBEPKIACHUS pabouuX MpOrpaMM y4eOHBIX

KypcoB, npeameToB, aucuuiind MbOY «HrkHeropekast 1IKosia-rumMHass.

5.Vyebnuk. MaxkaperueB FO.H., Munmtok H. I, Hemkos K. M. U np. «Anrebpa 7 xiy», —

M.:IIpocsenienne



Pabouass mporpamMma OCHOBHOro oOmero oOpa3oBaHusi MO airedpe COCTaBICHBI Ha OCHOBE
DyHIAMEHTALHOTO spa coAepx aHus o0miero oopazoBanust 1 TpeOOBaHMIA K pe3yibTaTaM OCBOCHUS
OCHOBHOH 00111€00pa30BaTeILHON MPOrpaMMBbl OCHOBHOTO 00IIero o0pa3oBaHUs, MPEICTABICHHBIX B
denepanbHOM TOCYIApPCTBEHHOM 00pa30BaTelIbHOM CTaHAapTe o0miero oOpazoBaHus. B Hell Takke
YUUTBIBAIOTCS OCHOBHBIC UJICH | TTOJIOKeHUS [IporpamMmbl pa3BuTus U GOPMHPOBAHHS YHUBEPCATBHBIX
y4eOHBIX IEHCTBHIA 11 OCHOBHOTO 00111ero 00pa3oBaHusl.

[IpakTudeckass 3HAUMMOCTh HIKOJIBHOTO Kypca anreOpbl 0OycloBieHa TeM, 4To €€ 00BhEeKTOM
SBIISIIOTCSI  KOJIMYECTBEHHBIE OTHOIICHUS JEHCTBUTEILHOTO MHpa. MareMaThdeckas MOJrOTOBKa
HeoOXomuMa JUIsi TOHHMAHWS TPHUHIAIIOB YCTPOWCTBA M WCIOJNB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPHUSATHS HAyYHBIX M TCXHUYCCKUXIIOHATHH W wHIed. Marematuka sSBISICTCS SI3bIKOM HAyKd |
TeXHUKU.C e€ MOMOIIBI0 MOJAEIUPYIOTCS U H3Yy4YaloTCs SIBJIEHHUS U IPOLIECCHI,IIPOUCXOMSALINE B
IIPUpPOJIE.

Anrebpa sBIsS€TCSs OJHHMM W3 OIOPHBIX IPEIMETOB OCHOBHOMIIKOJIBI: OHaoOecreurBaeT
U3ydeHue ApYyrux AUCHUIUIMH. B mepBylo ouepenp 3TO OTHOCUTCS K IpeIMETaM €CTECTBEHHO-
Hay4YHOTOIMKJIA, B YACTHOCTH K (u3uKe. Pa3BuTue JOrnyeckoro MblIUICHUSyYalIuXCsl IpU 00yd4eHun
anreOpe CHocOOCTBYET YCBOEHHIO IPEIMETOB T'yMaHWTAapHOro uukia. Ilpakruueckue ymeHus u
HaBbIKHAITeOpanvyeckoro Xapaxkrepa HEOOXOAUMBI JJIsl TPYIOBOH M NMPOQEeCCHOHATbHON MOATOTOBKH
IITKOJTbHUKOB.

N3yuenue anreOpsl mMo3BosisieT (OPMUPOBATH YMEHHS M HaBBIKUYMCTBEHHOTO Tpyna —
TUTAHUPOBAHKUE CBOEH palOThI, TIOMCK PAIlMOHATBHBIX IMyTeH €€ BBHIMOIHEHHS, KPUTHIECCKYIO OICHKY
pe3ynbraToB. B mporiecce u3ydeHust anreOpbl MIKOJIBHUKHU JIOJDKHBI HAYyYUThCS M3J1araTh CBOU MBICIU
SICHO W MICYEPIIBIBAIOIIE, JJAKOHUIHO HEMKO, TIPUOOPECTH HABBIKK YETKOTO, aKKypaTHOTO U TPAMOTHOTO
BBITIOJTHCHHUSI MaTEMaTHYECKUX 3anuceit. Baxxuenen 3agadeil MIKOJBHOTO Kypca anreOphl SBISETCS
pa3BUTHE JOTMYECKOTO MBIIIJICHUS YJalTuXCs.

Tem cambiM anrebpa 3aHMMaeT OJHO U3 BeOyHIMX MecT B (OPMUPOBAHUH Hay4dHO-
TEOPETUYECKOTO MBIIIJICHUS] IIKOJBbHUKOB. PackpbiBas BHYTPEHHIOIO TapMOHHIO MAaTe€MaTHUKH,
dbopMupysl TOHMMAaHHE KpacoTbl W H3SIIECTBA MaTEeMaTUYECKUX PpaCCyXJEHUM, anredpa BHOCUT
3HAYUTETBHBINA BKJIAJ] B 9CTETUYECKOE BOCIIUTAHUE YUALIUXCS.

PaGouas mporpamma y4yuThIBae€T HANpaBICHHOCTH Kjacca, B KOTOPOM OyIeT OCYLIECTBISIThCS
yaeOHbIi miponiecc. CormacHO JEHCTBYIOIIEMY B IIKoJIe yueOHOMY TuiaHy Ha 2022/2023 ydeOHbIi 101
pabouasi mporpamma mpeaycMaTpUBaeT CIEIYIOIINI BapuaHT OpraHu3aluu mpouecca ooyueHus: B 7
KJIacce npeanosaraercs oOydyeHue B oobeMe 3 4acoB B Henento, 102 vaca 3a roj.



2. IlinanupyemMble pe3y/ibTaThl OCBOCHUS Y4eOHOI0 Kypca.

JInyHOCTHBIE, MeTANlpeIMeTHbIE U NPeMeTHbIE Pe3yIbTAThl 0CBOEHHS KOHKPETHOT0
y4eOHOr0 mpeaMeTa, Kypca
[Iporpamma mO3BOJSIET JOOMBATHCA CIEAYIOIIUX PE3YJIbTaTOB OCBOCHUS 0O0pa3oBaTEIbHOMN
IIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsL:
JTHUYHOCTHBIE!

1) OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH W CHOCOOHOCTH OOyYarommxcs K
CaMOPAa3BUTHIO U CAMOOOPa30BAaHUIO HA OCHOBE MOTHUBAIIMH K OOYUEHHIO U MTO3HAHUIO;

2) GpopMUPOBaHHUS KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHHM W COTPYJHUYECTBE CO
CBEpCTHHKAMHM, CTapIIIMH H MIQAIIUMH B 00pa30BaTeNbHOW, Yy4eOHO-HCCIIEAOBATEIBCKOM,
TBOPYECKOH M IPYTHX BUIAX JACITCIHLHOCTH,

3) yMeHHUS SICHO, TOYHO, TPaMOTHO WH3jlaraTh CBOM MBICIM B YCTHOW W THCHBMEHHOW peuw,
MMOHMMATh CMBICIT ITOCTABJICHHOW 3a7aud, BBICTPAWBATh apTyMEHTAIUIO, MPHBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI;

4) nepBOHAYAJIBLHOTO IMPEJICTaBICHUSI O MaTeMaTHYeCKON Hayke Kak cdepe uenoBeuecKoi
JeATeNbHOCTH, 00 3Tanax e€ pa3BUTHA, O €€ 3HAYMMOCTH ISl Pa3BUTHUS [IMBHIIH3AIINH;

5) KpUTHYHOCTH MBINIICHHSI, YMEHHUS PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJIMYATh TUTOTE3Y OT (haKTa;

6) KPEaTUBHOCTH MBINUICHUS, WHUIMATHBBI, HAXOJAYHWBOCTH, AaKTUBHOCTH TIPH pPEHICHUHU
apupMETUYECKUX 3a]1aY;

7) yMEHUs1 KOHTPOJIHMPOBATH MPOIIECC M PE3YJIbTAT YUSOHOH MaTeMaTHYeCKOH JIeATEbHOCTH;

8) popMupoBaHUS CIOCOOHOCTH K IMOIIMOHAIBHOMY BOCIPHUSTHIO MaTEMAaTHYECKUX OOBEKTOB,
3a7a4, pEeICHUH, paCCyX ICHU;

MeTanpeaIMeTHbIE:

1) cmocoOHOCTH CaMOCTOATENbHO IUIAHUPOBATh AaJbTEPHATUBHBIC IYTH JOCTHXKEHUS IENeH,
0CO3HAHHO BBIOMpaTh HanboJee Fh(HEKTUBHBIE CTIOCOOBI PEIICHHS YIEOHBIX M TI03HABATEILHBIX 3a/1a4;

2) yMeHUSs OCYIIECTBISATH KOHTPOJIb M0 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTUBBI,

3) coCOOHOCTH aJICKBATHO OIEHWBATh MPABUIBLHOCTH WJIM OIMMMOOYHOCTH BBIMTOJHEHUS Y4eOHOU
3aauu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ pelIeHUs;

4) yMeHUsl YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3U; CTPOUTH JIOTHUECKUE PACCYKACHUS,
YMO3aKJII0YeHUsI (MHIYKTUBHBIE, IeAYKTUBHBIE U 110 aHAJIOTUH) U BBIBO/IBI;

5) ymeHusi co3laBarh, NPUMEHSITh U MPEOOPa3OBBIBATH 3HAKOBOCHMBOJIMYECKHE CPEACTBA,
MOJIENU U CXEMBI Ul pelleHusl ydeOHbIX U MO3HABATEIbHBIX 3a/a4;

6) pa3BUTHsI CHOCOOHOCTH OpraHM30BbIBaTh y4eOHOE COTPYIHUYECTBO U  COBMECTHYIO
NESTeNbHOCTh C YYUTEJIEeM U CBEPCTHUKAMU: OMPEAENSATh eI, PacHpenesiarh (YyHKIUU U PONIU
YY4aCTHUKOB, B3aUMO/ICHCTBOBATh U HAXOJUTH OOIIHME CIIOCOOBI paboThl; yMeHUs paboTaTh B TpyIIIIE:
HaXOJHUTh OOlee pelleHue W paspemarh KOH(IMKTHI Ha OCHOBE COTJIACOBAHUS MO3MIMHA M y4y&Ta
HMHTEPECOB; CIIyIIaTh NapTHEPA; GOPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAaUBATh CBOE MHEHHUE;

7) opmupoBanus y4yeOHOH U  OOLIEMOJBH30BATENBCKOM  KOMIETEHTHOCTH B  00JIacTH
WCIO0JIb30BaHUs HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (MKT-komneTenTHOCTH);

8) mepBOHAYANBHOTO MPEACTABICHUS 00 HAEAIX U 0 METOJAaX MAaTEMAaTHKU Kak 00 YHUBEPCAILHOM
SI3bIKE HAYKU U TEXHUKU;

9) pa3BUTHs CHOCOOHOCTH BHUIETh MaTeMAaTHUYECKYl0 3aJadyy B JAPYrUX [AUCHUIUIMHAX, B
OKpYKaroLEen )KU3HU;

10) YMEHHSI HaXOJWUTh B PA3NIMYHBIX HCTOYHUKAX HWHGPOPMAIMIO, HEOOXOIUMYIO s
pelIeHns MaTeMaTHYeCKUX MPoOieM, U MPEeJCTaBIsATh €€ B OHATHON Qopme; MPUHUMATh pPelIeHUe B
YCIOBUSX HEMOJHOHN U U30BITOYHON, TOYHON U BEPOSTHOCTHOM WH(MOPMAIINK;

11) YMCHHA MOHUMATh U UCII0JIb30BATh MATEMATUYCCKHUEC CPCACTBA HATTIAAHOCTHU (pI/ICYHKI/I,
YCPTECIKU, CXCMEI U IIp) IJI WITFIOCTpaluu, UHTCPIIPECTAIUU, apIr'yMCHTAIIUH,
12) YMCHHA BBIIABUT'dATb THIIOTE3bI TIPpU PCHICHHUU y‘{e6HLIX 3aJa4y MW IIOHHWMaHUsA

HE00X0IMMOCTHU MX NMPOBEPKHU;



13) IIOHUMAaHMs CYIIHOCTH QJITOPUTMHUYECKUX MPEAIUCAHUNA M YMEHUs [EHCTBOBATh B
COOTBETCTBUU C IIPEIJIOKEHHBIM aJITOPUTMOM;

14) YMEHHSI CaMOCTOSITEIBHO CTaBHUTH II€NIM, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI IS
pelIeHns y4eOHBIX MAaTEMaTHICCKHIX TPOOIIeM;
15) CIIOCOOHOCTH TUIAHUPOBAaTh M OCYIIECTBIATH JCSITEIBbHOCTh, HANPABICHHYIO Ha
peleHue 3aa4 UCCIeI0BaTEICKOTO XapaKTepa;
MPEIMETHBIC:

1) ymeHus paboTaTh ¢ MAaTEMAaTHIECKUM TEKCTOM (CTPYKTYPHPOBAHHE, U3BJICUCHHE HEOOXO0IMMON
nH(pOpMAINK), TOYHO ¥ IPaMOTHO BBIPa)XaTh CBOM MBICIM B YCTHON M MUCBMEHHOW PEYH, IPUMEHSIS
MaTEeMaTHYECKYl0 TEPMHUHOJIOTMIO U CHUMBOJIMKY, HC-IIOJIb30BaTh pPA3JIMYHBIE SA3BIKM MaT€MaTUKU
(cToBeCHBIN, CHUMBOJHMYECKHHA, TI'pad)UuecKuii), pa3BUTUS CIOCOOHOCTH OOOCHOBBIBATH CYXKICHUS,
IIPOBOJUTH KJIaCCU(PUKALINIO;

2)BnajneHuss 0a30BbIM MOHATUWHBIM allapaToM: HMETh MpEACTaBIeHHE O 4ucie, Apoodu,
MpOIeHTaX, 00 OCHOBHBIX T'E€OMETPHUYECKHMX OO0BeKTax (Touka, TmpsiMas, JiOMaHas, YToll,
MHOTOYTOJIbHUK, MHOTOTPAaHHUK, KpYI, OKPYXXHOCTh, Imap, cdepa u 1p.), (GopmMupoBaHus
MIPEJICTAaBICHUM O CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHUPE M PA3IMYHBIX CIOcO0ax HMX
U3YYEHUS;

3) yMeHUs BBINOJHATH apu@MeTHyecKue MpeoOpa3oBaHUsl PALUOHAIBHBIX  BBIPAXKEHUH,
MPUMEHSTh UX JJS pelleHus y4eOHbIX MaTeMaTHUeCKUX 3a/ad U 3a/1a4, BO3HUKAIOIIUX B CMEXKHBIX
Y4eOHBIX MPeIMETaX;

4) yMeHus M0JIb30BAaThCA U3YYEHHBIMH MaTeMaTHYECKUMH (POPMYIaMH;

5) 3HaHMSI OCHOBHBIX CIIOCOOOB TpPEACTaBICHUS M aHAJIM3a CTATUCTHUECKUX NAHHBIX; YMEHUS
pelaTh 3a/1a4i ¢ HIOMOIIbI0 Iiepedopa BceX BO3MOKHBIX BApUAHTOB;

6) yMEHUSI TPUMEHSATHh HM3y4YCHHBIE TOHATHUS, PE3yAbTaThl U METOJAbI IPU PEIICHUH 3ajad U3
pa3IUYHBIX PA3/EN0B Kypca, B TOM YUCIIE 3ajay, HE CBOASLIUXCS K HEMOCPEICTBEHHOMY IPUMEHEHUIO
M3BECTHBIX aITOPUTMOB.



3. Coaep:xaHue nNporpaMmmbl

1. TloBtopenmue (4 yaca)

2. BbipaxeHus, To:xkaecTBa, ypasHenus (19 yacos)

UYucnoBele BbIpakeHUsI ¢ nepeMeHHbIMU. [Ipocreiiine npeoOpa3oBaHus BbIpaXeHUNH. YpaBHEHUE,
KOpEHb ypaBHEHM. JIuHelHOEe ypaBHEHHUE ¢ OJHON NIEPEMEHHON. Pellenre TEeKCTOBBIX 3a/1ad METOA0M
cocTaBlieHUsl ypaBHEHUI. CTaTUCTUYECKUE XapaKTEPUCTUKHU.

OcHOBHasi 1meNb - CHCTEMAaTHU3UPOBaTh M OOOOMIMTH CBENEHHS O TPEoOpa3OBAHUAX
aNreOpanvecKuX BhIPAKEHUH U PEIICHUH YPAaBHEHHH C OJJHOH MepeMeHHOH.

[lepBast Tema Kypca 7 Kkiacca BISETCS CBA3YIOIIMM 3BEHOM MEXAY KypCcOM MaTreMaTuku 5—~6 Ki1accoB
U KypcoM anreOpel. B Hel 3akperuistoTcsi BBIYMCIUTENbHBIE HABBIKM, CHUCTEMATU3UPYIOTCA U
0000111a10TCS CBEIEHUS O MPE0OPA30BAHUSX BBIPAKEHUN U PEICHUH YPAaBHEHUH.

HaxoxxneHne 3HaueHUN YMCIIOBBIX M OYKBEHHBIX BBIPQXEHHH JaeT BO3MOXKHOCTb MOBTOPUTH C
yUYalIUMUCs MpaBuiIa ASUCTBUM C pallMOHAIBHBIMU YUCIaMU. YMEHHS BBIOJIHATH apu(MeETHYEeCKUe
NEUCTBUS C pallMOHAIBHBIMHM YHMCIAMU SIBIISIOTCS OMOPHBIMHU JUIsl BCEro Kypca anredpel. Cienyet
BBISICHUTB, HACKOJIBKO MPOYHO OBJIAJIENHM UMM ydallluecs, U B clydae HEOOXOJMMOCTH OpraHM30BaTh
MTOBTOPEHUE C LENbI0 JUKBUAIIMH BBISIBICHHBIX MP00enoB. Pa3BUTHIO HABBIKOB BHIYMCIEHUI JOKHO
YAENATHCS CEpbe3HOE BHUMAHKE U B AAJIbHEHIIEM MPU U3YYEHUU JPYTUX TEM Kypca ainreOpsl.

B cBs3u ¢ paccMoTpeHreM BOIIpoca O CPaBHEHMM 3HAYEHUU BBIPAKEHUI pacIIUpSIIOTCS CBEACHUS
0 HEpPaBEHCTBAX: BBOAATCS 3HAKM > U < JIa€TCs MOHATHE O JBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTrpeHun npeoOpa3zoBaHUil BbIpaykeHHH (OopMaIbHO-OTIEpaTUBHBIE YMEHUSI OCTAIOTCS Ha
TOM, € YpOBHE, ydalluecs IMOJHUMAIOTCS Ha HOBYIO CTYNEHb B OBJaJeHUU Teopueil. Bpomsrcs
MOHATUSL «TOXKJECTBEHHO pAaBHBIE BBIPAKCHMS», «TOXKIECTBO», «TOXKIECTBEHHOE NpeoOpa3oBaHUE
BBIPAXKEHUI», COJEpKAHUE KOTOPBIX OYyJIET IMOCTOSHHO PAacKpbIBaTbCsA M YIIYONATHCS MPU U3Y4E€HUU
nmpeoOpa3oBaHMii  Pa3IUYHBIX  alreOpandecKkux BhIpakeHWW. [loguepkuBaercs, 4YTO OCHOBY
TOXKJIECTBEHHBIX TTPEOOPa30BaHU COCTABIISIOT CBOMCTBA JICHCTBUM HAJl YHCIIAMH.

YceunuBaeTcss pojb TEOPETUUYECKUX CBEACHUW TMIPU PacCMOTpeHUHM ypaBHeHHil. C 1Embio
o0ecrnedyeHnss OCO3HAHHOTO BOCHPHUATHS YYalIUMHCA aITOPUTMOB pPELICHMs YpaBHEHUH BBOIUTCSA
BCIIOMOTaTeIbHOE MOHATHE PABHOCWIBHOCTH YPaBHEHUH, (OPMYIMPYIOTCS U pa3bsCHAIOTCA Ha
KOHKPETHBIX IPUMEPax CBOWCTBA PaBHOCHJILHOCTH. JlaeTcst noHsATHE JTMHEWHOIO YPAaBHEHHS U
HCCIIelyeTCsl BOIIPOC O 4uClie ero kopHed. B cucreme ynpaxHeHuii oco0oe BHUMaHHE YAEISAETCS
pellIeHNI0 ypaBHEHUH BUIa ax = b npu pa3nuuHbIX 3Ha4eHusx a u b. Ilponomkaercs pabora 1o
(OpPMHUPOBAHUIO Y YYalIMXCS YMEHUS MCIIOJb30BaTh anmnapar ypaBHEHUH KakK CPEICTBO ISl pEeILEHUs
TEKCTOBBIX 3aa4. YPOBEHb CJII0)KHOCTH 3a7a4 3/1€Ch OCTACTCs TAKUM K€, KaK B 6 Kilacce.

N3yuenue Tembl 3aBEpIIACTCS O3HAKOMIICHMEM YYAIIMXCSl C IMPOCTEHINIUMH CTaTUCTUYECKUMU
XapaKTepUCTUKAMU: CPEAHUM apu(PMETUYECKUMH, MOAOH, MEIMaHOM, pa3MaxoM. Ydaliuecs IO KHBI
YMETb UCIO0JIb30BaTh 3TU XapaKTEPUCTUKH Ul aHAJIN3A PAJA JaHHBIX B HECIOKHBIX CUTYaLHsIX.

3. ®yukuun (11 yacoB)

@dynkuus, obmacTh ompenenacHus (QyHKIUH. BpraucieHue 3HaueHMH (QyHKIUH 1o (opmyse.
I'paduk ¢pynkun. [Ipsmas nponopuroHaIbHOCTh U ee rpaduk. JInnelHas GyHKIUS U ee Tpaduk.

OcHOBHas 1eJb - O3HAKOMUTh YYaIIUXCS ¢ BAKHEUITUMU (PYHKIIMOHAIBHBIMH MOHATHIMU U C
rpaduKamMy MpsiMOM MPOMOPIMOHATIBHOCTH U IMHEHHON (DYHKIIMH 001Iero BUa.

JlaHHas Tema SBISETCS HayaJlbHBIM 3TAllOM B CUCTEMAaTHUYeCKOM (YyHKIHMOHAJIBHOM MOATOTOBKE
yJaruxcsi. 3/1ech BBOJATCS TaKUe NOHATHUS, Kak (DYHKLUs, apI'yMEHT, 00JIacTh onpeieeHns (PyHKIUY,
rpaduk pyHkuuu. OyHKIUS TPAKTYeTCsl KaK 3aBUCUMOCTb OJIHOM MepeMEeHHON OT Ipyroil. Yuaruecs
MOJTYy4aloT TIepBOE MpeJICTaBlIeHHe O criocobax 3a1anus GyHKIMU. B n1aHHO# Teme HaunHaeTcs padora
1o (popMUPOBAHUIO y y4AIIUXCSl YMEHUH HAXOAUTH MO (GopMysie 3HaueHHe (YHKIUH [0 U3BECTHOMY
3HAUEHUIO apr'yMEHTa, BBITIOIHATE Ty e 3a/iady Mo rpaduKy U pemarh 1o rpaduky oopaTHyro 3a1ady.

@OyHKIMOHAIbHBIE TOHATHS MOJIYyYaloT CBOK KOHKPETHU3ALHUIO MPH U3YyYeHUHU JTUHEHHOU QyHKIMH
U €€ YaCcTHOTO BHJIA — MPSMOM NPOMOPIUOHAIBHOCTH. YMEHUSI CTPOUTh M YHMTaTh IpaUKU 3THUX
(GYHKIMI MIHPOKO MCIIOIB3YIOTCS KaK B CAMOM Kypce anreOphl, Tak U B Kypcax reéOMeTpHUU U (PU3HKH.
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VYyamuecs JODKHBI TOHUMAaTh, KaK BIUSAET 3HAK KO3(D(UIIMEHTa Ha PacIloIOKEHUE B KOOPIAMHATHON
mwiockoctu rpaduka ¢yHkiuu y = kx, tme k=0, kak 3aBucuT OT 3HaueHW k w b B3amMHOe
pacriosioxxeHue rpagukoB IBYX (GyHKUMN Buaay = kx +b

®opmupoBaHre BceX (PYHKIMOHAIBHBIX MOHSATHH M BBIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a
TaKXKE HM3yYeHHE KOHKPETHBIX (YHKIHHA COMPOBOXAAIOTCS PACCMOTPEHHEM IPHUMEPOB DPEabHBIX
3aBHCUMOCTEH MEXIYy BEJIWYMHAMH, YTO CIOCOOCTBYET YCHJIEHHIO NPUKIAJHOW HANpaBICHHOCTU
Kypca anreOphl.

4. CreneHb ¢ HaTypaJbHbIM Noka3aTeseM (12 yacoB)

CreneHb ¢ HATYpanbHBIM TI0Ka3aTeleM H ee cBojicTBa. OnHowieH. YHKIMA ¥ = X, ¥ = X° H HX
rpaduKy.

OcHoBHaAs T1elb — BBIPAOOTATh yMEHUE BBHINIONHATH JICUCTBHUS HAI CTEHEHSIMHU C
HATYpaJbHBIMH ITOKA3aTEIISIMH.

B nmaHHOW Teme maeTcsl oOmpeneNieHHWe CTENeHW C HaTypalibHBIM IIOKaszaTeneM. B Kkypce
MaTeMaTHKH 6 Kiacca ydaliuecsl YK€ BCTPEUAIMCh C IpUMepaMH BO3BEIEHHS YHCEN B CTENCHb. B
CBSI3M C BEIYHCIICHUEM 3HAYCHUI CTETICHU B 7 KJIacCe JAeTCsl MPEICTABICHUE O HAXOXKICHUH 3HAYCHHIMA
CTCTIICHH C TIOMOIIBIO KaJIBbKYISATOpa. PaccMmarpwBaroTCs CBOWCTBA CTEICHH C HAaTypaJIbHBIM
nokazarenem. Ha npumepe nokasarensctsa coiicts a™ » a"=a" ™" a™ 1 a"=a"™" mmem>n, (aM)" =
a™, (ab)" = a'b" yuammecs BHEepBBIE 3HAKOMATCS C JOKA3aTeNLCTBAMH, IPOBOIUMEBIMU Ha
anreOpanvdeckoM MaTepualie. YKa3aHHbIe CBOWCTBAa CTEIEHH C HATypaJIbHBIM ITOKa3aTeleM HaXOMsT
MPUMEHECHHE TTPH YMHOXKEHUN OJTHOWICHOB M BO3BEJACHHH OJTHOYICHOB B CTeleHb. [Ipy HaX0XICHUU
3HAYCHHWH BBIPAKCHUM, COJEpIKAIINX CTEIEeHH, 0c000e BHUMAHHUE ClieayeT oOpaTUTh Ha TMOPSIOK
JEUCTBUU.

PaccMoTpenre QyHKIHil y = X°, y = X' I03BOJSIET HPOJOIDKHTH paGoTy 1o (GOPMHPOBAHHIO
YMEHUH CTpOUTh H uWTarh rpadukn GyHKIuiE. BaxxHO 00paTHUTh BHHMaHHE yYalIuxcs Ha
ocobeHHOCTH Tpaduka GYHKIIUN Y = X : rpaduK MPOXOIUT Yepe3 Havyajio KoopauHart, ock Oy sBIseTCs
€ro OChI0 CHMMETPHH, Tpa(UK PacIiosioKeH B BEPXHEH IMOTYIIIOCKOCTH.

YMenne cTpouts rpaduky GYHKIHHA y = X° 1 Y = X° MCIOTB3YETCS U 03HAKOMIICHHS YUAIIHXCA C
rpauIeCcKuM CIIoCOOOM pEeIICHUSI YPaBHCHHIA.

5. MHuorouiennl (16 yacoB)

MuorouneHn. Ciio)keHHe, BRIYUTAHUE W YMHOXEHHE MHOTOWICHOB. PasioskeHre MHOTOWICHOB Ha
MHOXHTEIIH.

OcHoBHas 1meab — BBIPAOOTaTh YMEHHE BBIMOJIHATH CIIOKCHHE, BBIYUTAHHUE, YMHOKCHHE
MHOTOYICHOB U Pa3JIOKEHUE MHOTOYJICHOB HA MHOXKUTEIIH.

Hannas Tema wurpaetr (yHIAMEHTAIbHYIO poOJib B (OPMUPOBAHMU YMEHHUS BBITIOIHSITH
TOXKJIECTBEHHBIC MMPEoO0pa3oBaHus anredpandeckux BhIpakeHui. Popmupyembie 37ech (HopMaabHO-
oTiepaTUBHbIC YMEHHUsI SBISIOTCS OMOPHBIMU MPU M3YYEHUU ACWCTBUM C pAlMOHATIBHBIMU APOOSMHU,
KOPHSIMH, CTETICHSIMHU C PAllHOHAJILHBIMU TIOKa3aTEIISIMHU.

N3yuenue TeMbl HAYMHAETCS C BBEJCHHS MOHATUN MHOTOUYICHA, CTAHJAPTHOTO BUAA MHOTOYJICHA,
cTerneHu MHorowieHa. (OCHOBHOE MECTO B OTOH TeM€ 3aHUMAlOT aJITOPUTMBI JIEUCTBUM C
MHOTOWJIEHAMH - CJIO)KEHHE, BBIUYMTAHUE U YMHOXKEHHE. YYalluecs AOHKHbI NOHMMAaTh, YTO CyMMY,
Pa3HOCTh, MPOU3BEACHUE MHOTOWIEHOB BCEIJla MOXHO IMPEACTABUTH B BUAE MHOrouwieHa. [leficTBus
CIIOKEHUS, BBIUUTAHUS U YMHOXEHHS MHOTOWICHOB BBICTYNAIOT KAaK COCTABHON KOMIIOHEHT B
3alaHUSX Ha TMpeoOpa3oBaHUs LENbIX BhIpaxkeHUd. [loaTomy HemenecooOpa3HO MEPEXOAUTHh K
KOMOWHUPOBAHHBIM 3aJIAHUSIM TIPEXKE, YEM YCBOCHBI OCHOBHBIEC alTOPUTMBI.

Cepbe3Hoe BHUMaHUE B 3TOM TeM€ YIenseTcs pa3joKEHHWIO MHOTOYJIEHOB HAa MHOXHUTEIU C
MOMOIIBI0 BBIHECEHHUS 332 CKOOKM OOIIEro MHOXHUTEISI W C TIOMOIIBIO  TPYINIUPOBKH.
CootBercTByOIINE MPEOOPa30BaHUs HAXOAAT HIMPOKOE MPUMEHEHHEe KaK B Kypce 7 Kiacca, Tak U B
MOCIEIYIONUX KypcaX, 0COOCHHO B ACUCTBUSIX C pallMOHATBLHBIMU JPOOSIMHU.

B nanHON TeMe ywamimecs BCTpPEYAlOTCA C MNpPUMEPAMHM HMCHOJIB30BAaHUS PAaCCMATPUBAEMBIX
peoOpa3oBaHuil MPH PEIICHUH Pa3HOOOpa3HBIX 3a7a4, B YACTHOCTU MPHU PEIICHUU YpaBHEHUH. DTO
MO3BOJIIET B XOJ€ H3YUEHHUS TEMBbl MPOAODKUTH paboTy Mo (OPMUPOBAHUIO YMEHHUsS pelaTh
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YPaBHEHHS, a TAKXKe pPEIIAaTh 3aJa4d METOJOM COCTAaBJICHMS YpaBHEHUH. B 4HCIO ynpaKHEHH
BKJIIOYAIOTCs] HECIIOJKHBIC 3a/1aHUA Ha JI0KA3aTENbCTBO TOXKIECTBA.

6. ®opmy.bl coOkpalleHHOro YMHO:keHusi (19 yacoB)

@opmynsi (a+ b)Y’ =a*+2ab+ b, (a+b)’ =a’+3a’b+3ab’ £+ b’, (a+tb) (a®tab+b’)=a’ + b
[Tpumenenne GopMyn COKpaIeHHOT0 YMHOKEHHS B TPe0Opa30BaHUSIX BBIPAKECHHIH.

OcHOBHas 1eJNb — BBIPA0OTaTh YMEHHE MPUMEHSTH (OPMYIIBI COKPAIIEHHOTO YMHOXKEHHS B
peoOpa30BaHUAX LENBIX BHIPAKCHUH B MHOTOWICHBI U B PA3JI0’KEHUH MHOTOWICHOB Ha MHOXKUTEIH.

B nmanHO#l Teme mpopoipkaercs pabora Mo (HOPMUPOBAHMIO Y YYAITUXCSl YMEHHS BBITIOJIHSTH
TOX/IECTBEHHBIE TIPEOOpa3OBaHUsI WENbIX BbIpaXeHHH. OCHOBHOE BHHMAaHHE B TeME YACTSAETCS
dopmymam (a - b) (a + b) =a’ - b2 (a + b)> = a” ++ 2ab + b’. Yuamuecst Z0IDKHBI 3HaTh 3TH GOPMYIIEL U
COOTBETCTBYIOIIHE CJIOBECHBIC (POPMYIMPOBKH, YMETh NMPHUMEHSATh MX KaK «CJIeBa HAIpaBO», TaK U
«CTpaBa HaJIEBOY.

Hapsizty ¢ yKasaHHBIMI paccMaTpHBaroTCs Takke Gopmynbl (a + b)’ = a’ + 32 + 3ab” £ b°, a® + b’
= (a + b) (a® £ ab + b%). OgHAKO OHM HAXOMIT MCHbIIEE IPUMEHEHHE B KypCe, OITOMY HE CIELyeT
W3JIUIIHE YBJIEKATHCS BHITIOJIHEHUEM YIIPXXHEHUH Ha WX UCTIOJIb30BaHUE.

B 3aki1rounTeNbHON YacTH TEMBI paCCMaTPHUBACTCSI TPUMEHEHHE PA3IMYHBIX TIPUEMOB PA3JIOKESHUS
MHOTOYJICHOB Ha MHOXHTENH, a TaKXKe HCIIOIb30BaHNE NpPeoOpa30BaHUi IETBIX BBIPAKEHUN IS
pelIeHus ITUPOKOTO KpyTa 3ajad.

7. Cucrembl JJUHeHHBbIX ypaBHeHuil (14 yacoB)

Cucrema ypaBHeHui. PemieHne cucteMsl IByX JTMHEHHBIX YPAaBHEHUH € IByMsI IEPEMEHHBIMU U €10
reoMeTprUYecKass MHTEprnperanus. PelleHne TEeKCTOBBIX 3aJad  METOJOM COCTAaBIEHUS CHCTEM
YpaBHEHUU.

OcHOBHas 1eJb - O3HAKOMUTh YJAIIUXCSl CO CLIOCOOOM pEIIEHUs] CUCTEM JIMHEHHBIX YpABHEHUHN
C JIByMsl TEPEMEHHBIMH, BBIPAOOTaThb yMEHHME pellaTh CUCTEMbl YPaBHEHUN M NPUMEHATh UX IpHU
PEILIECHNN TEKCTOBBIX 3aJa4.

N3yueHnue cucrem ypaBHEHUW pacmpenensercs Mexay kKypcamu 7 u 9 kmaccoB. B 7 kiacce
BBOJMTCS IIOHATHE CUCTEMBI U PACCMAaTPUBAIOTCS CUCTEMBI IMHEWHBIX YPaBHEHUM.

W3noxeHne HaYMHAETCA ¢ BBEACHUS NOHATHA IMHEHHOE YPaBHEHME C JBYMs IIEPEMEHHbBIMI». B
CUCTEMY YIPAKHEHUH BKJIIOUAIOTCS HECIIOXKHBIE 3a/laHUS Ha PEIICHUE JMHEUHBIX YPABHEHUM C ABYMs
IIEPEMEHHBIMU B LIEJIbIX YHACTIAX.

dopmMupyercss yMeHHe CTPOUTh rpaduk ypaBHeHUs a + by = ¢, rae a # 0 wim b # 0, npu pa3nuuHbIx
3HaueHMsIX a, b, c. Beenenue rpaguyeckux o0pa3oB AaeT BO3MOKHOCTh HAIVITHO UCCIIE0BATh BOIIPOC
0 YMCJIEC PELIEHUI CUCTEMBI JIBYX JINHEHHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMMU.

OCHOBHOE MECTO B JAaHHOM TEME 3aHUMACT H3Yy4EHHUE aJIrOPUTMOB PELIEHUS CUCTEM [JBYX
JUHEWHBIX YpaBHEHUH C JByMs IEPEMEHHbIMH CIHOCOOOM IOJICTAHOBKM M CIOCOOOM CIOXKEHHS.
BBenenue cuctem no3BoJIET 3HAUUTEIBHO PACIIMPUTD KPYT TEKCTOBBIX 3a/1a4, PEIIAEMBbIX C IIOMOLIbIO
anmnapara anreOpsl. [IpuMeHneHue cucteM ynpoluaeT Ipolecc NepeBoAa JaHHbIX 3a/1auyd ¢ 0OBIYHOIO
A3bIKA HA S3bIK YPaBHEHUM.

6.11oBTopenne (74acoB)
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