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PaGouas mnporpamma 1o anredpe coOCTaBlieHa B COOTBETCTBUM C OCHOBHBIMHU
MOJIOKEHUAMU (heIepaIbHOTO TOCYAApCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOIO
oOmero  oOpazoBaHMsl, IUIAHUPYEMBIMH  pe3yJlbTaTaMH, TpPEOOBAaHUSAMH  IPUMEPHOM
pabouelTiporpaMMbl IO MAaTeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs, Ha OCHOBE
[Iporpammel. «IIporpamma msi o0meoOpazoBaTeNbHBIX yupexaeHuil: Anredpa 7-9 kmace» /
Coct.T.A.bypmuctposa,?2 -e uza., nonoiaHennoe, M.IIpocsemenne 2019 r.

Ilnanupyemble pe3yabTaTbl H3yYeHUS AJIre0pbl

I. Iliannpyembie pe3yIbTaThl OCBOCHUS YU4eOHOI0 Kypca MAaTeMATHKH :

JINYHOCTHBIE PE3VYJIbTATHI
JInaHOCTHBIE pe3yIbTaThl OCBOEHUS MPOrpaMMBbl yueOHOTO MpeaMeTa
«MaremaTuka» XapakTepHU3yIOTCS:

1. ITaTpuoTHyeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM MHTEPECA K IIPOLUIOMY M HACTOALIEMY POCCUUCKOMN
MaTE€MaTHKH, [IEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHUSAM POCCUIUCKHUX
MaTeMaTUKOB U POCCUMCKON MAaTeMaTHYECKON LIKOJIbI, K UCIIOJIb30BAHUIO
9TUX JOCTHKEHHH B IPYrHX HayKax U MpUKIaIHbIXCepax.

2. T'paxxnaHckoe U JyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBIO K BBIIOJIHEHUIO 00s13aHHOCTEN TpaklaHuHA U pealn3aliu
€ro Ipas, IPeJICTaBICHUEM O MATEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMSI PA3IMYHBIX CTPYKTYP, SIBJICHHM, IPOLEIYD
TPaXKTAHCKOTO 00IIeCTBa (BBIOOPHI, OTPOCHI U TIP.); TOTOBHOCTHIO K
00CYXXJIEHUIO ATHUECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHXKEHUI HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO STUYECKUX MPUHIUIIOB B
JIESITEIbBHOCTH YYEHOTO.

3. TpynoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTMBHOE Y4acCTHE B PEIICHUH NMPAKTUYECKUX 3a7a4
MaTEeMaTU4YeCKOW HaNpaBJIEHHOCTH, OCOZHAHUEM BaKHOCTH MaTEeMaTH4YE€CKOTO
00pa3oBaHUs Ha MPOTSHKEHUU BCEH JKU3HU IS

yCIENHOM MpodecCHOHANBHON NeATeTbHOCTH M Pa3BUTHEM HEOOXOTUMBIX
YMEHHI; 0CO3HAaHHBIM BEIOOPOM U MOCTPOESHUEM HHIWBUYaTbHOM
TPACKTOPUHU 00Pa30BaHUS U )KU3HEHHBIX IJIAHOB C yU4ETOM

JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

4. DcreTnyeckoe BOCIIMTAHUE:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUATHIO
MaTeMaTHYECKUX OOBEKTOB, 33]1a4, PEIICHUH, PACCYyKICHHUIA,
YMEHUIO BUAETh MAaTEMAaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. IleHHOCTH HAYYHOI'O IO3HAHMA:

OPHUEHTALIMEN B IESITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX
MPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA,
IPUPOJIBI U 00IIIECTBA, TOHUMaHHUEM MaTeMaTHUYEeCKONH HayKH

KaK cepbl YEIOBEUECKOU JIEATEIBHOCTH, ITAIOB € pa3BUTHS

Y 3HAYUMOCTH JUIsl pa3BUTHUS LUBWIN3ALUU; OBIAJCHUEM SI3bIKOM
MaTE€MaTUKH U MaTEMaTUYECKON KyJIbTYpOU KaKk CPEJICTBOM MO3HAHUS
MHpa; OBJIAICHUEM MPOCTEHIIIMMU HaBBIKAMH UCCIIE0BATEIBCKOMN
JIeATEeTbHOCTH.

6. ®dusuyeckoe BOcUTAHHE, (OPMUPOBAHKE KYIbTYPHI 3I0POBbS U IMOLINO-

HAJILHOTO OJIarOMOIYYHs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUECKHUE 3HAHUSI B NHTEpECax

CBOETO 3/I0POBbsI, BEJICHUS 3TOPOBOTO 00pasa )U3HU (3A0POBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHITUN U OTIBIXA, pETryIsipHas
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¢u3nueckas akTHBHOCTH); COPMHUPOBAHHOCTHIO HABBIKA pedexcu,
MpU3HAHKEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa
JPYTOro 4ejoBeKa.

7. IJKOJOrM4YecKoe BOCIIMTAHUE:
OpHUEHTAaIeH Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUHN JIJIs1 peIIeHUs
3aJ1a4 B 00JIaCTH COXPAHHOCTU OKPYXKAIOIIel Cpe/ibl, IIIaHUPOBaHUS
MOCTYIKOB M OIICHKH UX BO3MOJKHBIX ITOCJICACTBUMN JIJIst
OKpY’Karollel cpeJibl; 0CO3HAHUEM II100aIbHOTO XapaKTepa SKOJIOTHUECKUX
npo0JeM U myTeH uxX pereHus.
JIn4HOCTHBIE pe3ybTaThl, 00ECIIEUNBAIOIIUE a/IalITAIlUI0 00YUYaIOILIErocs K u3-
MEHSIOIIMMCS YCIOBUAM COLMAJIbHOW U PUPOJHOM CPEMBL:
TOTOBHOCTBIO K JIEUCTBUSM B YCIOBUSX HEONPEAEIEHHOCTH, TOBBILICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUIECKYIO
NeSITENIbHOCTD, B TOM UMCJIE YMEHHE YUUThCS Y IPYTUX JI0AeH, mpruodperaTh
B COBMECTHOH JIeITEIbHOCTH HOBBIE 3HAHUSI, HABBIKH U
KOMIETEHIIMH U3 OMBITA APYTUX;
HE00X0IMMOCTBIO B ()OPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM YHUCIIE
(bopMyIUPOBATh UIEH, TIOHSATHS, THTIOTE3bI 00 00BEKTAX U SBICHUSIX,
B TOM YHCJIE paHee He U3BECTHBIX, OCO3HABATDH AC(PUIINTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;
CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATD
CTPECCOBYIO CUTYAIIHIO KaK BbI30B, TPEOYIOLIN KOHTPMED,
KOPPEKTHPOBATH MPUHUMAEMBbIE PELICHUs U JIeHCTBUA, (OPMYITUPOBATH
U OLIEHWBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.
Memanpeomemuvle:
1) ymeHHe caMOCTOATEIbHO MJIAHUPOBAThH albTePHATUBHBIC MYTUIOCTHXKEHUS 11eJIei, OCO3HAHHO
BBIOMpAaTh Hanbosee F3pPeKTUBHBIE CITOCOOBI pelIeHHs YIeOHbIX U MO3HABATEIbHBIX 3a/1a4;
2) yMeHHE OCYIIECTBIATh KOHTPOJIb MO pe3yabTaTy M IO CHocoOynelcTBUS Ha YPOBHE
IPOM3BOJILHOTO BHUMAHHUSI M1 BHOCUTH HEO0XO/IMMbIE KOPPEKTUBBI,
3) yMmMeHHe aJeKBAaTHO OIICHHBATh MPABWJIBHOCTh WM OIIMOOYHOCTH BBIMOJHEHUS y4eOHOMN
3ajauu, €€ 0ObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ peIIeHus;
4) oco3HaHHOE BJAJCHHUE JIOTUYECKUMHU JIEHCTBUSMHU OIpeieeHHs] MOHATHH, 000O0IIeHus,
YCTAHOBJICHHSI aHAJIOTUH, KJIACCU(HUKAIIMM HA OCHOBE CAMOCTOSTEIbHOTO BHIOOpAa OCHOBAHUH U
KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBA3EH;
5) yMeHHe yCcTaHaBIMBATh MPUUNHHO-CIEICTBEHHBIE CBSA3H; CTPOUTH JIOTHUECKOE PacCyXICHHE,
YMO3aK/II04eHre (MHAYKTUBHOE,IelyKTUBHOE U 110 aHAJIOTUN) U BBIBOIBL;
6) yMeHHMe cO3]aBaTh, NPUMEHSATh U MPeoOpa3OBHIBATH 3HAKOBO-CHMBOJIMYECKHE CpPEJCTBA,
MOJIETH U CXEMBI JJIs PelICHUsy4eOHbIX U M03HABATEIbHBIX 33/1a4;
7) yMeHHE OpTaHU30BbIBATh y4eOHOE COTPYAHUUYECTBO M COBMECTHYIO JIEATENBHOCTh C YUUTEIIEM
U CBEPCTHHKAMU: ONpEAeNAThLEIN, pacmpeneieHue QYHKIMM ¢ poyied  Y4acTHHKOB,
B3aMMOJICHCTBHE W OOINHME CIMOCOOBI pPaboOThl; yMEHHE pabdoTaTh BrpyIIe: HAXOIUTh OOIIee
pelieHne M paspemarb KOH(IUKThIHA OCHOBE COTJIACOBAaHUS IMO3ULMN W yué€Ta HWHTEPECOB;
CIIymaTh napTHEpa; GopMyIHpoOBaTh, AprYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;
8) chopMupoBaHHOCTH Yy4e€OHON U  OOIIETOIB30BATEIIHCKOMKOMIIETCHTHOCTH B 00J1acTH
UCTIOJIb30BaHUsl MH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TexHojorui (MKT-koMmerenTHO- 9)
nepBOHAYalIbHbIE TPECTaBICHUs 00 UIesX U O METOAaX MaTeMaTHKU KaKk 00 yYHHBEpCAIbHOM
SI3bIKE HAYKU M TEXHUKH,0 CPEJCTBE MOJICIUPOBAHUS SIBICHUH U TIPOIIECCOB;
10) yMeHue BUIETh MAaTeMAaTUYECKYIO 3aJauy B KOHTEKCTE MPOOJIEMHON CUTyalluu B JPYTHX
JUCLUTUIMHAX, B OKPYXKaIOIIECHKU3HH;
11) yMeHHne HaxOIUTh B Pa3IUYHBIX HCTOYHHMKAX HH(POPMAIHIO,HEOOXOAUMYIO ISl PelIeHUs
MaTeMaTHYeCKUX MpoOJeM,du TPEACTaBIATh €€ B TMOHATHOW (opMme; NMPUHUMATh PELICHHUEB
YCJIOBHSIX HETIOJTHOW M U30BITOYHOM, TOYHON U BEPOSITHOCTHON WH(MOpMAITNK;
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12) ymeHue moHUMaTh M HCIOJNb30BaTh MATEMaTHYECKHE CPEACTBAHAIISIIHOCTH (PUCYHKH,
YepTEekKH, CXEMBI U JIp.) I WIUTIOCTPAILIH, UHTEPIPETAIH, apTyMEHTAlIUN;

13) ymeHue BbIIBUTATh THUIOTE3BI IIPH PEIIEHUH YUeOHBIX 33/1a4 HIIOHUMATh HEOOXOIMMOCTh MX
MPOBEPKU;

14) ymeHue npUMEHSATh HMHIYKTUBHbIE M JEAyKTUBHBIE CIIOCOOBIPACCYKACHUHN, BUIETDH
pa3iMyHble CTPATEeruy pelIeHus 3a/1a4;

15) noHuMaHMe CYIIHOCTHM aIrOPUTMMUYECKHUX MPEANHUCAHUN WYyMEHHE JEHCTBOBAaTH B
COOTBETCTBUHU C MPEATIOKEHHBIM aJTOPUTMOM;

16) ymeHue caMOCTOSITEIbHO CTaBUTH II€NH, BBHIOMPATh M CO3AaBATHAITOPUTMBI Ul PELICHHUS
y4eOHBIX MaTeMaTHYECKUX TIPOOIeM;

17) yMeHue miaaHUpOBaTh U OCYLIECTBIATH JAEATEIBHOCTh, HANPABICHHYIO HA peIlIeHHe 3ajad
HCCIIEIOBATENILCKOTO XapaKTepa.

npeomemmuoie:

1) ymenue pabGoTaTh C MaTEeMaTHYECKHUM TEKCTOM (CTPYKTYpUpPOBaHUE, W3BJICUCHUE
HeoOXxoauMol MH(pOpMalMK), TOYHO HIPAMOTHO BBIpAXaTh CBOM MBICIM B YCTHOM H
MUCbMEHHOWPEYH, MPUMEHSS MAaTeMaTHUYECKyI0 TEPMUHOJIOTHIO U CHUMBOJHUKY, MCIOJB30BaTh
pa3uyHble S3BIKM MaTEeMaTUKU (CIOBECHBIM, CUMBOJIMYECKHUH, rpadudeckuii), 000CHOBBIBATH
CYXKICHHUsI, TPOBOUTH Ki1acCU(UKAIINIO, TI0Ka3bIBaTh MATEMATUYECKUE YTBEPIKICHUS;

2) BinageHue 0a30BBIM MOHATUHHBIM aIapaToM: UMEThb MNpPEJCTAaBICHHE O YHCJE, BIaJCHHE
CUMBOJIbHBIM SA3BIKOM anredpbl,3HaHNE 3JIEMEHTaPHBIX (GyHKIIMOHAIBHBIX
3aBUCHUMOCTEH,pOpMUpPOBaHNE TPENCTABICHHH O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
peaTbHOM MHpPE W O Pa3IUYHBIX CIOC00aX WX HU3Y4YeHHsS, 00 OCOOCHHOCTSX BBIBOJOB H
IPOTHO30B, HOCAIIMXBEPOSITHOCTHBIN XapakTep;

3) yMeHue BBINOJHATH anreOpanueckue MpeoOpa3oBaHUs pAlMOHAJIBHBIX BBIPAKEHUH,
OPUMEHATh HMX Ui pelieHHs y4eOHBIXMAaTeMaTHMYeCKHX 3aJad M 3a/a4, BO3HUKAIOUINX B
CMEXHBIXY4eOHBIX MTpeIMeTax;

4) yMeHHEe TOJb30BAThCS MaTeMaTHUYECKUMHU (OPMYIaMU U CaMOCTOSITENIBHO COCTaBIISThH
dbopMyIbl 3aBUCHUMOCTEH MEXIYy BEIMYMHAMH Ha OCHOBE OOOOIIEHHS YAaCTHBIX CIIyd4aeB U
IKCIEPUMEHTA;

5) yMeHue pemiath JUHEHHbIE U KBapaTHbIE YPaBHEHHS 1 HEPABEHCTBA, a TAK)Ke MPUBOJAUMBIE K
HUM YPaBHEHUS, HEPABEHCTBA, CUCTEMBI; IPUMEHATh TpadUuecKue IpeCTaBICHUs JIIPEIICHUS
U HCCIENOBaHUS YypaBHEHUM, HEPaBEHCTB, CUCTEM;IPUMEHATH IIOJy4YeHHBbIE YyMEHHUS s
peleHus 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX TPEAMETOB, TPAKTUKH;

6) OBJIaJICHUE CUCTEMON (PYHKITMOHATBHBIX MOHATHH, () YHKIIMOHAJIBLHBIM SI36IKOM U CUMBOJIMKOM,
YMEHHUE CTPOUTH IpaUKU(YHKIUI, OMUCHIBATH UX CBOMCTBA, MCIIOIB30BaTh (PYHKIMOHAIHHO-
rpaduueckue MpeacTaBiIeHUs IS ONMKUCAaHUS U aHajJu3a MaTeMaTHYeCKHX 3aJad U peasbHbIX
3aBUCHUMOCTEI;

7) oBlaseHHWE OCHOBHBIMU CHOCOOAMHU MPEICTABICHUS M aHAIM3 CTATUCTHUECKUX [aHHBIX;
YMEHUE peliaTh 33/1a4i Ha HAXOXKAEHUE YaCTOTHI M BEPOSTHOCTH CIYYalHBIX COOBITHIA;

8) yMeHHE NPUMEHSATh W3YUYCHHbIE MOHITHS, PE3ylbTaThl U METOJbl MPU PEHIeHUH 3aJad U3
pa3IMYHBIX Ppa3JeNioB Kypca, B TOMYHUCIE 3aJa4, HE CBOJAALIMXCA K HEMOCPEICTBEHHOMY
MPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

Conep:xkanue npeamera ajaredopol 7-9 kJacc.
APUOMETHUKA
PanmonanbHble ynciaa. Pacuimpenre MHOXKECTBA HAaTypalbHBIX YHMCET O MHOXECTBA IIEJIbIX.
MHoOXecTBa LENbIX YHUCEeN JO MHOKECTBA pallMOHANbHBIX. PallnoHallbHOE YMCIIO KaK OTHOIICHUE
m/n, TA€ m — 11eJI0€ YUCIIO, 1 — HaTypajbHoe. CTeneHb C eNbIM [T0Ka3aTeseM.
HeiicrBuTenbHble unciaa. Kpaaparueiii kopeHb u3 uyucina. Kopenb TpeThell cTeneHu. 3amuch
KOpHEH C MOMOIIBIO CTETEHU ¢ IPOOHBIM MokaszareneM. [loHarue 06 uppanroHaIbHOM YHCIIE.
HppanmonaibHOCTh YKciIa U HECOM3MEPUMOCTh CTOPOHBI U JUAroHaiu KBajaparta. JlecsiTuuHbIe
npUOIKEHNS UPPALMOHATIBHBIX Ynced. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN; MPEeICTaBIeHUE

4



NEHUCTBUTENBHBIX YuCell OECKOHEYHBIMU JeCITHUHBIME Jpo0simMu. CpaBHEHUE JIEHCTBUTEIBHBIX
gucen. KoopaunatHas mpsMas. M3o00pakeHne 4dYHCel TOYKAMU KOOPAMHATHOM TPSMOIA.
Hucnossle IPOMEKYTKH.

N3mepenusi, npudaM:KeHUsI, OIeHKH. PasMmepbl 00BEKTOB OKpykawmero wmupa (OT
AJIEMEHTApHbIX YacTul] A0 BceneHHol), UINTENbHOCTh IPOLECCOB B OKPYXAIOLIEM MUpE.

Beienenne MHOXHUTENST — CTENEHM JecATH B 3amucu uucia. [lpubnmxEéHHOe 3HaueHHe
BEJIMYMHBI, TOUHOCTH NPpHOIKeHus. [IpukuIka 1 orleHKa pe3yabTaToOB BHIYUCICHUH.
AJITEBPA

Auredpanyeckue BbIpaskeHMsl. DyKBeHHbIE BBIpRXEHMS (BBIPAXKEHUS C IEPEMEHHBIMU).
YucnoBoe 3HaueHHWE OYKBEHHOTO BbIpakeHUs. JlomycThMble 3HAUYE€HUS TEPEMEHHBIX.
[ToncranoBka BeIpakeHUI BMecTo nepeMeHHbIX. [Ipeobpa3oBanne OyKBEHHBIX BBIPRKECHUN Ha
OCHOBE CBOMCTB apH(PMETHUYECKUX NeWCTBHI. PaBeHCTBO OYKBEHHBIX BhIpaKEHUU. TOXIECTBO.
CreneHb ¢ HaTypaJbHBIM IIOKa3aTesneM M €€ cBoiicTBa. OnHOWIEHBl U MHOrouieHsl. CTENeHb
MHorowieHa. ClI0)KE€HWe, BbIUWTAHHE, YMHOKEHHE MHOroujaeHoB. Dopmyinbl COKpaléHHOIO
YMHOXEHMS: KBagpaT CyYMMbl M KBajapaT pa3HOocTH. Popmyna pa3HOCTH KBaJpaToB.
[TpeoOpa3zoBanue €00 BHIPAXKEHUSI B MHOTOWIEH. Pa3ioxkeHne MHOTOUIEHOB HA MHOKUTEIH.
MHuorousnens! ¢ ogHoi nepemeHHoi. Kopenb MHorounena. KBagpaTHsiii TpEXuieH; pa3ioKeHHe
KBaJPaTHOTO TpEXWiIeHa Ha MHOXUTENU. AureOpandeckas 1apoOb. OCHOBHOE CBOWCTBO
anreOpanyeckoipodu. CnoxkeHue, BBIYUTAaHUE, YMHOKEHUE, JIeIeHUE anre0pandeckux Apo0eit.
CreneHb ¢ 1eNbIM TOKa3aTeleM W €€ CcBoMcTBa.PallMOHaNbHBIE BBIPAKEHUS U UX
npeoOpa3oBanus. [lokazarenbcTBo TokaecTB.KBanparusie kopHU. CBOMCTBAa apu(METHUECKUX
KBAJIDATHBIXKOPHEH U UX TMpPUMEHEHHE K MPeoO0pa3OBaHUIO YHCIOBBIX BBIPAKEHUH U
BBIUNCIICHUSIM.
YpaBHennsi. YpaBHeHue ¢ ojHoM mnepemeHHOH. Kopenb ypaBHeHus. CBOMCTBAa YHCIOBBIX
paBeHCTB. PaBHOcHIbHOCTH YypaBHeHMil.JIuHeiiHOe ypaBHeHue. KBagpaTtHoe ypaBHEHHE:
dbopmysa KopHel KBaapaTHOTO ypaBHeHHUs. Teopema Buera. Pemenne ypaBHEeHUH, CBOISAIIIAXCS
K JIMHEWHBIM U KBaJApaTHBIM. lIpuMepsl pelleHusypaBHEHHUNM TPETbel U YETBEPTOU CTEIICHEM.
Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW.YpaBHEHHUE C NBYMs TEepeMEHHBIMU. JIMHEHHOe
YPaBHEHUEC NIBYMsl NEPEMEHHBIMM, IPUMEpBI PELIEHUS YpaBHEHHWH B Iienbixuuciax.Cuctema
ypaBHEHUH C JABYMSI TE€PEMEHHBIMU. PaBHOCWIBHOCTHCHUCTEM. CHCTEMBI JIBYX JIMHEHWHBIX
YpPaBHEHUN C JBYMs IIEPEMEHHBIMM; pELICHUE IIOJCTAaHOBKOW M cioxxeHueM. IIpumepsl
PELICHUSICUCTEM HEJIMHENWHBIX YPaBHEHUW C JBYMs I€pEeMEHHbIMU.PellleHne TEeKCTOBBIX 3a]1a4
anreOpanyeckuM  crocoOoM./[ekapToBbl ~ KOOpAMHATBI ~ Ha  IUIOCKOCTH.  ['paduyeckas
UHTEpIIpETalusl ypaBHEHUS C ABYMsI NEepeMeHHbIMH. ['paduk JIHHEHHOTrOypaBHEHHUS C JBYMS
NEPEMEHHBIMH; YTTI0BOH K03((UIIMEHT MpsMOii;ycioBUe MapaylIeNbHOCTH NpsAMBIX. [paduku
MPOCTEUIITINX HEJIMHENHBIX YpaBHEHUH: napaborna, rumnepoorna, OKPYHOCTb.
I'paduueckasuaTepnpeTalvis CUCTEM YPaBHEHUH C ABYMS TIEPEMEHHBIMH.
HepaBencrBa. YucioBbsle HepaBeHCTBA M MX CBoicTBa.HepaBEeHCTBO ¢ OJHON TEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEliHBIE HEpaBEHCTBA C OJHON NepemeHHOW. KBanparHbie
HepaBeHCTBa. CHCTEMBbI HEPABEHCTB C OJIHON MEPEMEHHOM.

OYHKIUHU
OcHoBHbIE NOHSITHSI. 3aBUCUMOCTH Mexay BennuuHamu. Ilonstue ¢ynkmuu. OOmacTh
OTIpeieNIeHUs] 1 MHOXKECTBO 3HaueHnHpyHkunu. CrnocoOsl 3aganus GyHkmuu. I'pagux GyHKINN.
CgoiicTBa GyHKIINMA, UX 0TOOpakeHue Ha rpaduke. [Ipumeps! rpadukos
3aBUCUMOCTEN, OTPAYKAIOLINX PEAJIbHBIE ITPOLIECCHI.
Yucnosble ¢GyHkuuu. OYHKINH, OMMCHIBAIOUIME MPsAMYI0 OOpaTHYIO MHpPONOPLUOHAIBHBIE
3aBUCUMOCTH, WX Trpaduku u cBoiictBa. JluneiiHas ¢ynkuus, e€ rpadpuk H CBOWCTBA.
KBanparnunasdynkuus, e€ rpadpuk u coiictBa. CreneHHble (QYHKIUHM C HATypaJbHBIMU
nokasatensmu 2 1 3, ux rpaduku u coiictsa. I'padmku byrkimit y = Vx, y= V¥ | y=|x|.
YucnoBble mocjenoBaTeJbHOCTH. [loHATHME 4YMCIIOBOM IOCIENOBATENBHOCTH. 3aJaHHe
MOCJIEIOBATEILHOCTH PEKYPPEHTHON (dopmysoi u GopMynon n-ro wieHa. ApudmeTndeckas u
reoMeTpuueckas mnporpeccud. @OpMynbz-TO WieHa apUPMETHYECKOH U TeOMETPUYECKOi
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[IPOTPECCUM, CYMMBI

CiyyaiiHass W3MEHYUBOCTb.

NEPBBIX 7-X YJIeHOB. M300paxkeHHe UICHOB apu(METHUECKOWH
FeOMETPUYECKON  MpOrpeccuid

TOYKaMU  KOOPAWMHATHOW  IIOCKOCTH. JIMHEWHBIN U
AKCIOHEHIMAIBHBIA pOCT. CII0KHBIE MPOLIEHTHI.

BEPOSATHOCTDb U CTATUCTHKA
OnucareabHasi cratucTuka. [IpencraBieHrne NaHHBIX B BUACTAONHII, JUarpamm, rpaduKoB.

CraTucThueckue XapakTepUCTUKM Habopa JaHHBIX:

apudMeTHuecKoe, MeIuaHa, HauOoJbIlee 1 HAUMEHbIIIee 3HAYCHUS, Pa3-
max. [IpencraBienue o BBIOOPOUHOM HCCIIEOBAHUU.

Cayuaiinble cOObITHSI 1 BePOATHOCTD. [loHsATHE O CilydyailHOM ONBITE U CIy4alHOM COOBITHH.
coObITUA.CTAaTUCTUYECKUIT  TMOAXON K TOHSATHIO  BEPOSTHOCTH.
BeposITHOCTUIIPOTUBOMOIOKHBIX COOBITHH. He3aBucumbie COOBITHS. Y MHOKEHUE
BeposiTHOCTEeH. JlocTOBepHbIE M HEBO3MOXKHBIE COOBITHS. PaBHO BO3MOXXHOCTH COOBITHIA.
Kitaccuueckoe onpeznenenne BEpOSATHOCTH.
KomOunaTopuka. Pemenne KoMOMHATOpHBIX 3amad mepedbopomBapuaHToB. KoMOMHaTOpHOE
npaBujIo yMHOXKeHHs. [lepecTtanoBKU

YacTota ciydailHOTO

u (akTopua.

JIOTUKA U MHOXECTBA

cpenHee

TeopeTUKO-MHOKEeCTBEHHbIE MOHATHA. MHOXKECTBO, 3JIEMEHTMHOKECTBA. 3aITaHUE MHOMXECTB
NEPEUYHCICHUEM JJIEMEHTOB, XapaKTePUCTUYECKUM CBOiicTBOM. CTaHmapTHbIE OO0O3HAYCHHS
YUCIOBBIXMHOXKECTB. [lycTroe MHOKECTBO M ero o6o3HaueHue. [ToamHokecTBO.O0BeTMHEHUE 1
NepecevueHre MHOKECTB, PA3HOCTh MHOXECTB. MIUTIOCTpalivsi OTHOIIEHUN MEXAY MHOXXECTBaMU
¢ moMouproauarpamm Jitnepa — Benna.
DJieMeHThbI JIOTHMKH. [IoOHATHE O PAaBHOCHIBHOCTH, CIIEIOBAHUU,YMOTPEONICHUE JIOTHYECKHX
CBSI30KECHU ..., MO ..., 6 MOM U MOJlb-

KO 8 moM clyuae, TOTUYECKUE CBSI3KU U, UTU.

MATEMATHKA B UCTOPUYECKOM PA3ZBUTHUHA
Hctopust ¢dopmupoBaHusi TOHATHS 4YHUCHA: HaTypajbHble dYHCIA,ApOOU, HEAOCTATOYHOCTH
PalMOHAIIBHBIX YHMCEN JUIsl TEOMETPUUECKUX HM3MEpPEHUH, ppaluoHaibHble uncia. CTapuHHbIE
cucreMbizamucu uncen. Ipoou B Baswmione, Erunte, Pume. OTKpbITHE MECATUYHBIX IPOOEH.
Crapunnble cuctembl Mep. Jlecatuunble ApoOMM MeTpuueckas cuctema mep. llosBnenue

OTPpULATEIIBHBIX YHUCEIT

u Hyns. JI. Maraunkuit. JI. Diinep.3apoxxaenue anreOpsl B Heipax apupMeTHKH. An-Xope3mu.
Poxnenne OykBeHHoOU cumBoiuku. II. depma, ®. Buer, P. Jlexapt. Mcropuss Bompoca o
HaXOXJICHUH (GOpMyNl KOpHEH anreOpandeckux YypaBHEHHH, Hepa3pelMMOCTh B pajauKalax
ypaBHeHUW cTeneHu, Oombinelt uethipéx. H. Taprames, k. Kapmano, H. X. A6Gens, D.
lNanya.l1300peTeHre MeToa KOOPAMHAT, MTO3BOJIAIOLIETO MEPEBOAUTEI€OMETPHUECKUE OOBEKTHI
Ha sa3bk anreOpel. P. Jlekapt u II. ®epma. [lpumepsl pa3muyHBIX CHUCTEM KOOpPAWMHAT HaA
wiockoctu.3anaya Jleonapno Iluzanckoro (Pubonayum) o Kponukax, uncina DuboHauyu.
3agava o maxMaTHOU JA0cke.MICTOKM Teopur BEPOSITHOCTEN: CTPaXxoBOE AEN0, a3apTHhIEUrpsl. 11.
®epma u b. ITackans. S. bepnymu. A. H. Konmoropos.

TeMaTHUeCKOE ILIAHNPOBAHHKE C OIpPeaeJeHHeM OCHOBHBIX BIJIOB YUe0OHOI

JeATEJLHOCTH 7-9 Ki1acchl

Auaredpa 7 kaacc

Ne Tema, ocHOBHOE Pado | XapakTepucTMKa OCHOBHBIX BHIOB  JesTejJbHOCTH | OCHOBHBIE
CONEpIKAHEE 10 TeMaM yas o0yuaromerocs (Ha ypoBHe y4eOHBIX JeiicTBHil) HanpaBJICHUS
npor BOCIIUTATEIbH
paMm oM
a JIeSITEIbHOCTH
1 Beipakennus, 22 Beiensitior u popMynupyroT O3HaBATENIBHYIO LEIb. 3

TOk/1eCTBA, YPABHEHHS

CraBsT yqe6Hon 3aJa4y Ha OCHOBE COOTHCCCHHUA TOro0, 4YTO
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1.1 Buipaowcenus 9 Y€ U3BECTHO U YCBOEHO, Y TOTO, YTO €I1I€ HEU3BECTHO.
- OnuChIBAOT CONEp)KaHUE COBEPIIACMBIX ICHCTBHUI C IENBIO
1.2 Ypasuenus ¢ oonoii 13 o M
N OPUEHTHUPOBKH  IPEIMETHO-TIPAKTHYECKOH  WIM  HMHOW
nepementou JeSITeTHHOCTH.
YcTaHaBIMBAIOT IPUIUHHO-CIICACTBEHHBIC CBA3H.
CrnmgaroT coco0 M pe3yibTaT CBOMX ICWCTBUI C 3aJaHHBIM
STAJIOHOM, OOHApPYXWBAIOT OTKIOHCHHWS W OTJIMYHA OT
JTaJIOHA.
YMEIT ¢ TOMOIIBIO BOMPOCOB JOOBIBATH HEIOCTAFOILYIO
nH(OpMaLHIO.
CTposT JTOTHYECKUE [IEMTH PACCYKICHU.
CoCTaBISIOT IJIaH U MOCIEA0BATEIBHOCTD JCHCTBUI.
VYuyarcs ynpamisTh MOBEACHHUEM MHapTHepa - yOexkIaTh €ro,
KOHTPOJMPOBATh, KOPPEKTUPOBAaTh H  OIICHWBATh  €T0
JIEUCTBHSL.
CaMOCTOSITETPHO CO3JAI0T aJTOPUTMBI JIEATEIFHOCTH TIPH
pemeHnH IpoOIeM TBOPUYECKOTO U TIOMCKOBOTO XapaKTepa.
BrigBuraror W OOOCHOBBIBAIOT THIOTE3B, IMPEAJTIAraroT
CIoCcOOBI UX MTPOBEPKH.
2 DOyHKIHUU 11 BriaensroT v GopMyIHPYIOT ITO3HABATEIBHYIO IICITh.
CraBsaT y4eOHyIO 3a/]adyy Ha OCHOBE COOTHECEHHsS TOTO, YTO
2.1 Dyuxkyuu u ux 5
y’K€ U3BECTHO U YCBOCHO, U TOTO, YTO €II[¢ HEU3BECTHO.
epaguxu I[ToHMMaIOT BO3MOXHOCTH pA3JIMYHBIX TOYCK 3pPCHUS, HE
- COBIAJIAIONIUX C COOCTBEHHOM.
22 Muneiinas @ynxyus 6 Y cTaHaBIMBAOT NPUYHHHO-CIICACTBEHHBIC CBS3H.
CrugaroT crocod U pe3ysbTaT CBOMX ACHCTBHHA C 3aJaHHBIM
STAJIOHOM, OOHApPYXWBAIOT OTKIOHEHHS W OTJIMYHA OT
STaJOHa.
YMEI0T mpeAcTaBIsATh KOHKPETHOE COMCpKaHWE W COOOIIaTh
€ro B MMCHMEHHOW U YCTHOH (popme.
CaMOCTOSTENBHO CO3MAIOT AITOPUTMBI JACATEIFHOCTH TPH
pelIeHUH MPOoOJIeM TBOPUYECKOTO M IOMCKOBOTO XapaKTepa.
CoCTaBISIOT IJIaH U MOCIEA0BATEIBHOCTD JCHCTBUI.
YMEIOT CIIyIIaTh U CIBIIATh JPYT APYTa.
BrpIOupaoT, COMOCTAaBISIOT W OOOCHOBBIBAIOT CIIOCOOBI
pelICHUs 3a/1a4u.
3 Crenens ¢ 11 CtposT noruueckue Henu paccykaeHuil.
BHOCAT KOpPpEKTHUBBI M [OMOJHCHHS B CIOCO0 CBOHX
HATYPaJbHBIM N .
JEHCTBUH B Ciydae pacxXxOKACHUS JTaloHa, pPeaJbHOTO
nokasartejemM JEHCTBUSA U €ro IMPOTyKTa.
" - YMEI0T mpeAcTaBIsATh KOHKPETHOE COMCpKaHWE W COOOIIaTh
3.1 Cmenenv u eé ceoticmaa 6 . N
€ro B MMCHMEHHOW U YCTHOH (popme.
3.2 Oo0nounenvl 5 BriOuparor, COMOCTaBIAIOT W OOOCHOBBIBAIOT CIIOCOOBI
pemeHns 3a1aqu.
[IpenBOCXUIAIOT BPEMCHHBIC XApaKTCPUCTHKH JOCTHKCHUS
pe3ynbTarta (korma OyneT pe3yabTar?).
IpunepUBarOTCS MOPATLHO-ITHYSCKUX M IICUXOJIOTHICCKUX
MIPUHITUIIOB OOIICHUS U COTPYIHUYCCTBA.
CTpyKTYpHUPYIOT 3HAHUSL.
OICHUBAIOT JTOCTUTHYTHIA pPE3yJIbTaT.
[IposIBASIOT TOTOBHOCTH a/leKBaTHO PeardpoBaTh HA HYKIBI
JIPYTHX, OKa3bIBaTh MOMOIIb W 3MOIMOHAIBHYIO MOIICPKKY
mapTHepaMm.
4 MHoro4/jeHbI 17 YMET ¢ MOMOIILI0 BOMPOCOB JOOBIBATH HEJAOCTAIOTYIO
MH(POPMAIIHIO.
OCO3HaHHO W TPOU3BOJIEHO CTPOSAT PEUEBBIC BHICKA3BIBAHUS B
4.1 CyMMa U pasHocmob 3 yCTHOf/'I M ITHCHMCHHOM cbopMe.

MHO2COYEHOB

IIpenBOCXUIAIOT BPEMEHHBIE XapaKTEPUCTHKH JOCTIKEHUS




4.2

Ilpouseedenue
MHO20UIEHO8
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pe3ynbTara (korna OyneT pe3yabTar?).

ONUCBHIBAIOT COJEPIKAaHUE COBEPINACMBIX NEHCTBUN C IIENBIO
OPUEHTHUPOBKH  MPEAMETHO-NPAKTUYECKOH WM  WHOH
JIeATEeIILHOCTH.

CaMOCTOATEIHPHO CO3JAI0T AITOPUTMBI ACSITEILHOCTH TP
pelIeHn: poOJIeM TBOPUYECKOTO M MMOMCKOBOTO XapakTepa.
OnpenensioT mocaea0BaTeIbHOCTh MTPOMEXYTOUHBIX e ¢
Y4E€TOM KOHEYHOTr0 pe3yJbTara.

Dopmy.ibl
COKPAIIeHHOT 0
YMHOKEHHS

19

5.1

@0pMyJ7bl COKpawl€eHnoco
YVYMHOICERUA

5.2

Ipeobpaszosanue yenvix
8bIpadiceHUll

13

[IposiBIAIOT  yBaXUTENbHOE OTHOUIEHHE K MapTHepaM,
BHHUMaHHUE K JJUYHOCTH APYTOTo, aJJeKBaTHOE MEKINYHOCTHOE
BOCHPHUATHE.

BrIOuparoT, COMOCTAaBISIOT U OOOCHOBBIBAIOT —CIIOCOOBI
peuieHus 3a1a4m.

CoCTaBJISIIOT IJIaH U MOCJIEIOBATENbHOCTD JeHCTBUIA.
ONUCBHIBAIOT COJEPIKAaHUE COBEPINACMBIX NEHCTBUH C IIENBIO
OPUEHTHUPOBKH  IPEAMETHO-NPAKTUYECKOH WM  WHOH
JeSITETTPHOCTH.

BripaxaroT CTpyKTYpY 3a1a4d pa3sHBIMH CPEICTBAMU
CrugaroT croco0 W pe3ysbTaT CBOUX JCHCTBHHA C 3aJaHHBIM
STAJIOHOM, OOHApPYXWBAIOT OTKIOHEHHS W OTJIMYHA OT
9TaJOHa.

VYyarcs nepeBOIUTh KOHQJIUKTHYIO CUTYaldI0 B JIOTHUCCKUI

IIaH YU pa3peliaTh €€ KaK 3aJlady 4€pe3 aHaJIu3 YCHOBI/Iﬁ.

CHucTeMBl JHHEHHBIX
ypaBHeHHI

16

6.1

Jlunetinvle ypaguenus ¢
08y M3l nepeMeHHbIMU

6.2

Pewenue cucmem
JUHEUHBIX YPAGHEeHUll

CTposT TOTHYESCKUE LEIH PACCyKICHUI.

[IpenBoCcXUIAIOT pPe3yibTaT W YPOBCHb YCBOCHHUS (KaKOi
OyneT pe3ynbrar?).

YMeIoT ciyIaTh U CbIaTh APYT Apyra.
BbiiBuraior ¥ 00OCHOBBIBAIOT — THIOTE3HI,
CIOCOOBI UX MTPOBEPKHU.

CraBsar ydeOHYIO 3a7ady Ha OCHOBE COOTHECEHHS TOTO, YTO
YK€ U3BECTHO U YCBOCHO, M TOTO, YTO €IlIe HEU3BECTHO.
Pa3BuBaOT yMEHUE MHTETPUPOBATHCS B IPYIITY CBEPCTHUKOB
U CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMH
Y B3POCIIBIMH

CaMOCTOSITENIBHO CO3JaF0T aJTOPUTMBI JICATCILHOCTH TPU
pelIeHUH MPOoOJIeM TBOPUYECKOTO M TOMCKOBOTO XapaKTepa.

MPeIararoT

IloBTOpEHHE

CoCTaBISIOT IJIaH U MOCIEA0BATEIBHOCTD JCHCTBUI.
OnKCHIBAIOT CONEPI)KAHUE COBEPIIACMBIX JCHCTBUI C IENBIO
OPUEHTHUPOBKU  MPEAMETHO-NPAKTUYECKON  WIM  WHOM
JeSITETTPHOCTH.

BripaxaroT CTpyKTYpY 3a1a4dl pa3sHBIMH CPEICTBAMU
CrugaroT croco0 M pe3ysbTaT CBOWX ACWCTBHHA C 3aJaHHBIM
STAJIOHOM, OOHApYXWBAIOT OTKIOHEHHWS W OTJIWYHA OT
JTaJIOHA.

HToro102 yacos

Auredpa 8 kiacce

Tema, 0CHOBHOe

CoIepKaHuE 10 TeMaM

Pa6o
qast
npor
pamMm

XapaKTepHuCTHKA OCHOBHBIX BHI0B
JeATeIbHOCTH
y4YeHHKA (Ha YPOBHe YUeOHBIX J1elicTBU)

OcHo
BHEIE
Harmpa
BIICHH

BOCITH
TaTen
bHOH




nesre
JIBHOC
TH

PauuoHaabHbIE 1pOOH
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1.1

Payuonanvnuvle opoou,
ux ceoticmea. Cymma u
pasnocms Opobeil

12

1.2

Ilpousseodenue u
yacmuoe opooell

11

Pacnosnasams 1ienpie panuoHaNbHBIE BRIpaKEHUS, IPOOHBIE
panMoHANbHBIC BBIPAKEHHS, IPUBOAWTH HIPUMEPHl TaKHUX
BBIpOXXEHUH. Popmynuposams:onpedenenus: PaluoOHAIBHOTO
BBIpaXCHHUS, JIOITyCTUMBIX 3HAYCHUH TIEPEMEHHOM,
TOXKIECTBEHHO PaBHBIX BBIPAKCHUIA, TOXJECTBA,
PAaBHOCWIIBHBIX ~ YPaBHCHHH, pAalMOHAIBHOTO ypaBHCHUS,
CTCTICHU C HYJEBBIM IIOKA3aTeleM, CTENEHH C IENbIM
OTPHIIATEIILHBIM TTOKAa3aTelieM, CTaHAAapTHOTO BHUJAA YHCIA,
oOparHOU MPOMOPLUOHATILHOCTH;C80UCMEA: OCHOBHOE
CBOWCTBO paIMOHAIHHON JPOOH, CBOWCTBA CTEICHH C LENIBIM

HoKa3aTeleM, ypaBHEHUH, OQyHKIMH ) =—; npasuia:
n

CIIOKCHUSI, BBIYMTAHUS, YMHOXKCHHS, JCJICHUS JApoOeii,
BO3BC/ICHUS TPOOHM B CTEICHB, YCIOBHE PABCHCTBA IPOOH
Hymo. /loxkazvieamb  CBOICTBA  CTENEHM C  LEIBIM
nokazareneM. Onucvigamsb TpPaQUUECKU METON PEIICHUS
ypaBHEHUM C OgHOM mepeMeHHOW./Ipumensms OCHOBHOE
CBOMCTBO  palMOHAIBLHOW  JIpOOM  JUIT  COKpAIlCHHS
1 ipeoOpazoBanus Apobeir. [IpuBomuTh ApodM K HOBOMY
(oOmemy) 3HameHatenro. HaxomuTh cymmy, pa3HOCTB,
IIPOU3BEECHUE u 4acTHOE Jpo0eii. Brinonsare
TOXKJECTBEHHBIE npeoOpa3oBaHus PaIOHATBHBIX
BBIPA)KEHUIA.

Pewams ypaBHEHUs C IEpEMEHHOW B 3HAMCHATENC IpOOU.
Ilpumensams CBONCTBA CTENEHU C IIENIBIM IOKa3aTeseM st
peoOpa3oOBaHUs BEIPAKEHUH.

3anuceieamp dYncna B CTAaHAAPTHOM BUAC. Buinonuams

HoCTpoeHHe U uTeHue rpaduka GpyHkuuy y = —
n

KBagpaTHble KOpHU
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2.1

Apugpmemuueckuil
K8aOpammbwlil KOpehv u
e2o ceoticmea

11

2.2

Ilpumenenue ceoticms
apugpmemuyecxkozo
K8A0pamHo20 KOpHsl

Onucviéams: TIOHATHE MHOXECCTBaA, JJICMCHTAa MHOXXCCTBA,
CITOCOOBI 3aJaHusI MHOXECTB; MHOXCECTBO HaTypaJIbHBIX
YHCECJI, MHOXECTBO ILEJIBIX YUCEII, MHOXKCCTBO PAIIMOHAIbHBIX
YHUCCJI, MHOXCCTBO HCﬁCTBHTeHLHBIX YHUCCI U CBA3U MECKOY
OTHMHU YHUCIIOBBIMU MHO>XXCCTBAMH, CBA3b MCEXIY
OCCKOHECYHBIMU JCCATUYHBIMHA Z[p06}IMI/I " panuoOHaJIbHBIMU,
HppaiuoOHaJIbHbIMU ypciiamu. Pacnosznasamo palroHaJIbHBIC U

UppalnroHaIbHbIe yycla. IIpuBoauts IPUMEPHI
PpaLOHAIBHBIX yHucen u HppalMOHAIbHBIX
qucel.3anucvliéams ¢ TOMOLIBbI0 (OPMYIT CBOMCTBa AEHCTBHI
c JIeIICTBUTENIbHBIMU yrcinaMu. opmynuposama:
onpeoenenus: KBaJpaTHOTO KOpHS u3 4HCIa,

apu(METHIECKOTO KBaJApaTHOTO KOPHA W3 4YHCIa, PaBHBIX
MHOXECTB,  TIOAMHOXXECTBa,  MEPECCUEHHs]  MHOXKECTB,

OOBEIMHEHHST  MHOXKCCTB;c60licmea; (GyHKIMH y = X,
apuPpMETHIECKOTO KBaJIpaTHOT'O KOPHSI, byHKIIN
y= \/; Jokazvieams CBOMWCTBa apu(pMeTHIECKOTO
KBaZpaTHOTO KOpHA.Cmpoums Tpahuku QYHKOHUH y = X
uy= \/; JlpumeHsTh TIOHSITHE apu(pMeTHIECKOTO

KBaJpaTHOTO KOPHS I BEIYUCIICHHS 3HAYCHUH BRIPAKCHHH.
Ynpowams Bepakenus. Pemats ypaBHeHHs. CpaBHHBATh
3HaYeHWs  BBIpAKECHWH.  BuIMONHATE  mpeobOpa3oBaHue
BBIPQXEHUH C MPUMEHEHWEM BBIHECEHUS MHOXHTENS H3-TI0J
3HaKa KOpPHs, BHECEHHWE MHOXHUTEIS TOJ 3HaK KOpHSL.
BBIMONHATE  OCBOOOXAEGHUE OT HPPANUOHATBHOCTH B
3HaMeHareJae  JpoOW, aHaIU3  COOTHOUICHHHA  MEXKIY

9




YHUCJIOBBIMH MHOXCCTBAMU U UX 3JICMCHTAMM

KBagpaTHbie
YpPaBHEHMs

21

3.1

Ksaopammnoe ypasnenue
U e20 KOpHU

11

3.2

JlpobHule payuonanvHule
ypasHeHus

10

Pacnosnasams W TpUBOIUTH  TPUMEPHl  KBaAPaTHBIX
YpaBHEHHH  pa3IW4YHBIX BHUAOB  (TIOJNHBIX, HETOJHBIX,
NpUBEACHHBIX), KBAIpaTHBIX TpEXwWIeHOB.Onucvigams B
ob1mem BUIE peuieHue HEMOJIHBIX KBaJ[PaTHBIX
ypaBHeHU. Popmyrupoeamsv:  onpedelieHusi:  ypaBHEHUS
MEepBOM CTENEHH, KBAAPaTHOTO YpaBHEHHs; KBaJApaTHOTO
TpéXWieHa, NUCKPUMHUHAHTA KBaJApPaTHOIO ypaBHEHUS U
KBaJpaTHOrO TpEXueHa, KOPHsS KBaJIpaTHOrO TpEXUIeHa,;
OHMKBaJIPaTHOTO YpaBHEHHUS;C8OUCNEA KBaJIpaTHOTO
TpEXUIIeHa;meopemy Buera u 0o0paTHyIO e
TeopeMy.3anuceiéams W TOKa3bIBaTh (OPMYITy KOpHEH
KBaJpaTHOrO0 ypaBHeHMs. VcciiemoBaTh KOJWYECTBO KOpHEH
KBaJpaTHOTO YypaBHEHHS B 3aBHCHMOCTH OT 3HaKa ero
TUCKpUMHUHAHTa./[oka3bieamsb meopemsi: Buerta (mpsmyio u
00paTHY1o0), O PAa3JIOKCHUU KBAIPATHOIO TPEXUICHA Ha
MHOXXHUTEIH, O  CBOMCTBE  KBaJpaTHOro  TpEXUICHA
C OTpHULATEIbHBIM JTUCKpUMUHAHTOM. Onucsvigams Ha
npuUMepax METOJ 3aMeHbl [EePEeMEHHOW JJs pelleHUs
YpaBHEHHH.

Haxooume KOpHU KBaJpaTHBIX YPaBHECHHUN PA3IMIHBIX BHJIOB.
IIpumensTes Teopemy Buera m oOpatHyo eil TeopeMmy.
BeimonHATe  pasznokeHHE  KBaJAPATHOTO  TpEXuJjieHAa Ha
MHOXHTENH. HaxonnTh KOPHU YpaBHEHHUH, KOTOPHIE CBOISATCS
K KBaJPaTHBIM

HepaBencrBa

20

4.1

Yucnosvle HepaeseHcmea

4.2

Hepasencmsa c oonoti
nepemenHou u ux
cucmembl

Pacnosnasams W TPUBOOWTHE ~ TPUMEPHl  YHCIOBBIX
HEpaBEHCTB, HEPABCHCTB C TIEPEMEHHBIMH, JIMHEHHBIX
HEPaBEHCTB c OHOM TIePEMEHHOM, JIBOMHBIX
HepaBeHCTB. POpMYAUpO6ams. onpedeieHus. CpaBHEHHUS IIBYX
YyuCell,  pElICHHS HEepaBeHCTBa C OJHOM MEepeMEeHHOH,
PaBHOCHIIbHBIX HEPAaBEHCTB, PELICHUS CUCTEMbI HEPABEHCTB C
OJIHOM MIepEeMEHHOM, obmacTu OnpeaeIeHUs
BBIPKEHUS;CEOLCMEA YUCTIOBBIX HEPABEHCTB, CIOXKEHUS H
YMHOXKEHHSI ~ YHCIIOBBIX  HEpaBEHCTBPewamv  NTHHEHHBIE
HEpaBEHCTBA. 3aNHCHIBATh PEIICHH HEPABEHCTB M X CHCTEM
B BHJIE YHCIIOBBIX IIPOMEXKYTKOB, OOBEIMHEHUS, TICPECCUCHHS
YHCIIOBBIX INPOMEXKYTKOB. Pemarb cucTteMy HEpaBEeHCTB C
omHOM TmepemMeHHOH. OICGHWBAaTh 3HAYCHHWE BBIPAKCHUS.
M3o0pakaTh HAa  KOOPAMHATHOW  TPSIMOW  3a/JlaHHBIC
HEPAaBEHCTBAMM YUCJIOBBIE IPOMEKYTKH

CreneHsp ¢ HeJabIM
nokasarejem

DJ1eMeHThI CTATHCTHKH

11

5.1

Cmenensv ¢ yeivbim
nokasamenem u eé

ceoticmea

5.2

Onemenmeol
CIamucmuKu

3HaTh OmOpeeNicHHE U CBOMCTBa CTENEHH C  IENBIM
mokasareieM. [[pUMEeHSTh CBOHCTBA CTEIICHU C IEITBIM
MoKa3areiaeM npu BBIITOJTHCHUH BBIYUCIICHUH u
npeoOpa3oBaHuM BeIpakeHUi. VIC0Ip30BaTh 3aKUCh YUCEI

B CTaHIAPTHOM BHJIEC IS BBIPAXKCHHUS M COIOCTABICHHUS
pa3MepoB  OOBEKTOB,  JIMTEIBHOCTA  IPOLIECCOB B
OKpY’KaIoIIeM MHpE. IIpuBoguTh MIPUMEPHI
pENPe3eHTaTUBHON W HEpPEeNpe3eHTATHBHONW  BBIOOPKH.
M3Bnekatr  wmHQOpMammio w3 TabiaMm — 9acTOT M
OpraHW30BBIBATh HWHGOPMANMI0O B BHIAE TaONWIl dYacToOT,
CTPOWTh WHTEPBANBHBIM pAnd. lMcmonp30BaTh HaTJSIHOE
MPEACTAaBICHAE CTAaTUCTHYECKOH WHPOPMAIUH B  BUAC
CTOJOYATHIX M KPYTOBBIX IAATPaMM, IOJUTOHOB, TUCTOIPAMM
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IToBTOpeHME 8 CoCTaBJISIOT IIJIaH U MOCJIEA0BATEIbHOCTD JEHCTBUHA. 6
1. Ilpeobpasosanu ONUCBHIBAIOT COJEPIKAaHUE COBEPINACMBIX NEHCTBUN C IIENBIO
€ PAYUOHATILHBIX OPUEHTHUPOBKH  IPEIMETHO-TIPAKTHYECKOH  WIM  HMHOW
8bIPANCEHUL. JeSITeTHHOCTH.
2. Ilpeobpaszosanu BripaxaroT CTpyKTypy 3a1a4u pa3sHBIMH CPEICTBAMU
e 8blpasceHull, CrnmgaroT coco0 M pe3yibTaT CBOMX ICWCTBHUI C 3aJaHHBIM
cooeparcauux STAJIOHOM, OOHApPYXWBAIOT OTKIOHCHHWS W OTJIMYHA OT
K6aodpamHuvie KOPHU. JTaJIOHA.
3. Pewenue VYyarcs nepeBOIUTh KOHQIUKTHYIO CUTYaldIO0 B JIOTHUCCKUH
K6aOpamHuix ypasHeHul. TUTAH ¥ pa3peliaTh ee Kak 3aJaqy yepe3 aHai3 YCIOBHIA.
4. Pewenue 3adau BoiiBuraroT “  OOOCHOBBIBAIOT —THUIOTE3bI, IMPEAJATAIOT
¢ noMoubio OpobHO- CIIOCOOBI UX TIPOBEPKH.
PAYUOHATILHBIX BHOCAT KOpPPEKTHUBBI M [IOMOJIHCHHS B CIOCO0 CBOHX
ypaeHeHuu. JIEUCTBUII B Ciy4yae pacXOKICHMsI 3TajOHAa, PEATBLHOTO
5. Pewenue JIEACTBUS U €T0 MPOIYKTA.
JIUHEIIHbIX HepaseHCma ¢
00HOU NepeMeHHOU U UX
cucmen.
6. Cmanoapmmuulii
6U0 yuca.
Hroro102 yaca
Auredpa 9 kiace
Ne Tema, ocHOBHOE Koa-Bo XapaKTepucTHKA OCHOBHBIX OcHOBHBIE
qac. BHUJIOB JIeATEIbHOCTH HaTIPaBJICHUS
cojiep:KaHHE MO0 TeMaM
odyuaromerocs BOCIIUTATEIIbH
(Ha ypoBHe y4eOHBIX oif
el cTBHIA) JIeATEIbHOCTH
1 KBaaparuunas ¢pynkuus 22 Brruncnasrs 3HAYEHUs ¢byskumm, | 1
1.1 DynKyuu u ux ceolcmea. 10 3ananHoi opmyIofi, a TaK)KOe ABYMH
Keaopammuwiti mpexunen. Tpelﬁ“ (bOpMyHaUMH' THCHIBATD
cBoWicTBa (YHKIMIA Ha OCHOBE WX
1.2 Kesaopamuunas ¢ynxyus. 12
rpauIecKoro TIPEICTaBICHNUS.
Cmenennas gynkyus "
HTEPIPETUPOBATH TPaPUKH peaTbHBIX
3aBUCUMOCTEH. IToka3siBaTh
CXEMaTHYCCKH MTOJIOXKCHHE Ha

KOOpJMHAT HOW IUIOCKOCTH T'paUKOB
dysKImit y = ax’, y = ax’+ n, y = a (x —
m)’. Ctpouts rpadux QyHKIHMH y = ax’+
bx+ ¢, ymMeTb yKa3bIBaTh KOOPAMHATHI
BEPIINHEI 1apadoJIbl, €€ OCh CHMMETpPUH,
HarpaBJIeHUE BETBEH mapadoIIbl.

M3o0pakaTh  cxeMaTWdecku rpaduk
¢bynkuuy y = X" 4ETHBIM U HEYETHBIM 71.

. e
IMouuMathe cMBICT 3amucedl Buma Wi,

Yoy . I, TOe a — HEeKOTopoe
yuciio.UmeTs MpeICTaBICHHIE o
Hax0XJIeHUH KOpHEH n-i

CTETICHH C TTIOMONIBIO KaJTbKYJISITOpa

2 YpaBHeHUsI U HepaBeHCTBA 14 Pematp ypaBHeHHS TpeThel 1 4eTBEPTON | 2
€ 0/IHO}i mepeMeHHOoIt CTEIIEHHC TIOMOIIBIO DPAa3lOKEHUS Ha
MHOXHTEIH "
2.1 Ypaenenusa c oonoii 8 BBEJICHUABCIIOMOTaTENbHBIX
nepemenHol MEPEMEHHBIX, B YaCTHOCTH peEIIaTh
2.2 Hepasencmesa ¢ oonoti 6 OuWKBanpaTHbIe  ypaBHeHUs. Pemarts
nepemennou JIpOOHBIC pAlMOHANBHBIC YpPABHCHHS,

CBOAS HMX K LEJIbIM YypaBHEHUSIM C
MoCHAeAyIomel  MPOBEPKOW  KOPHEM.
Pemath HepaBeHCTBa BTOPOM CTEINEHH,
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MCHONB3YS rpadudeckue
npeAcTaBiIcHUsA. VICHoiIp30BaTh METON
WHTEPBAJIOB U PEIICHUS HECI0XKHBIX
panMoHaJIHHBIX HEPABCHCTB

3 YpaBHeHUsI U HePaBeHCTBA 17 Crtpouts TpaduKi ypaBHEHHH C ABYMS
¢ ABYM#l NepeMeHHbIMHU MEePEMEHHBIMA B HPOCTEHINNX CIydasx,
3.1 Ypasnenus c osymsa 10 Korga TpauKoM SBISIETCS —IpsAMad,
nepemMeHHbIMU U UX mapaboma, rTHmepOona,  OKPYKHOCTb.
cucmembl Hcnonp3oBate uX s Tpa@uyuecKoro
3.2 Hepasencmea c 08ymsa 7 pelleHusl CHCTEM YpaBHEHUU C ABYMs
nepemenHbiMU nepeMeHHbIMH.  Pemate  crocoGom
U UX cucmemol MOJICTAHOBKU CHCTEMBI JIBYX ypaBHCHUMN
C IBYMs TIEPEMEHHBIMH, B KOTOPBIX OJTHO
ypaBHEHHE NIEPBOH CTENEHH, a Ipyroe —
BTOpOM cTemeHu. Pemarh TEKCTOBbIE
3ama4d, ~ WCHOJNB3yd B KadecTBe
anreOpandeckoil  MOJENH  CHCTEMY
YpaBHEHHM BTOpPON CTEMEHHU C JBYMS
MEPEMEHHBIMH; PEIIaTh COCTABICHHYIO
CHCTEMY, HHTEPIIPETHPOBATh PE3yIbTaT
4 Apudmernueckas 15 [IpuMeHsATP WHAEKCHBIE OO0O3HAYCHHS
H reoMeTpuYecKas JUIL  WICHOB  IOCJICA0BATEILHOCTEH.
TPOTPecCHH IpuBoauth MPUMEPHI 3alaHus
4.1 Apugpmemuueckan 8 MOCJIE/IOBATENIBHOCTEH  (OpMYJIOi  n-TO
npozpeccusl YjieHa M PEeKYPPEeHTHOH (OpMyJIoH.
4.2 Fewwempuqecxa}z 7 BriBoguts Q)opMyan n-ro YJIeHa
npozpeccus apu(MeTHIECKOUTIPOTPECCHI u
TEOMETPHUIECKON MIPOTPECCHH,
CYMMBITIEPBBIX n YIICHOB
apu(PpMETHIECKOH W TeOMETPHUECKON
mporpeccuii,  pemarb  3amadd = C
HCTIOJIb30BaHUEM ITHX thopmy.
Joxa3bIBaTh
XapaKTEPUCTHICCKOCCBOWCTBO
apu(pMETHYECKO W  TeoMeTpUYecKon
nporpeccuil.
5 DJleMeHTbI 13
KOMOWHATOPUKH Brimonaute mIepedop BCeX BO3MOMKHBIX
H TEOPHH BEPOSITHOCTEH BapHaHTOB JUIsi Iepecdyéra OOBEKTOB W
5.1 Dnemenmol KOMOUHAMOPUKU 9 koMmOmHanmii.  IlpuMmeHsTs  mpaBUIIO
KOMOWHATOPHOTO YMHOXKEHUSL.
5.2 Hauanvuovie ceedenus uz 4 Pacro3naBate 3amaun Ha BBIYUCICHHE
meopuu geposimuocmeti Ypcia  IMEepPEeCTaHOBOK,  pa3MeIIeHHH,
COYeTaHUI u MIPUMEHSITh
COOTBETCTBYIOIIHE (bopMyIIBL.
Brruncasars 4acToTy ClIy4aitHOro
coObitusi.  OlEHHMBAaTH  BEPOSITHOCTh
CIly4alHOTO  COOBITHSI C  TOMOIIBIO
YacTOTBI, YCTAHOBIICHHOH  OINBITHBIM
myTéM. Haxonuth BEPOSATHOCTb
CIy4allHOTO  COOBITHSI Ha  OCHOBE
KIIACCHYIECKOTO OTIpe/ICITICHUS
BeposATHOCTH. [IpuBOAWMTE  MpHUMEpPHI
JIOCTOBEPHBIX M HEBO3MOKHBIX COOBITHI
6 IMoBTOpPEHME 21 CocTtaBisoT TUTaH u
MOCJIEJOBATEIBHOCTD IEUCTBHH.
6.1 Ypasuenus, nepagencmaa, 9 0
. MMHICHIBAIOT COJEPKAHNE COBEPIIACMBIX
cucmentvl ypasnenuu JNEUCTBUII € 1LENbl0  OPUEHTHPOBKHU
6.2 Dyuxyuu 4

MMpeaAMETHO -HpaKTH‘-ICCKOfI WIA HWHOH
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6.3 Ilpoepeccuu. Dnemenmoi
KOMOUHAMOPUKU

8 JIeSITENIbHOCTH.

BripaxaroTr cTpyKTypy 3aadil pa3HbBIMH
CpencTBaMu

BHOCAT KOppEeKTHBHI H JOIOJIHEHHS B
croco0d CBOMX JEHCTBHH B  cioydae
pacxXoXXIEeHUS ~ STaJiOHa,  PEaTbHOTrO
JIEACTBUS U €T0 MPOIYKTA.

YMEIT — NIpeACTaBIATh  KOHKPETHOE
colepkaHue W  coo0mare ero B
MUCEMEHHOU M YCTHOM (hopMe.
BripaxaroT CTpyKTypy 3aJaydl Pa3HBIMH
CpeICTBaMu

Onpenenstor MOCIICIOBATEIBHOCTh
MPOMEKYTOYHBIX [eNed C  ydeToM
KOHEYHOT'O pe3yJbTara.

[IposBASIOT yBa)XUTEIHHOE OTHOIICHHE

K IapTHE€paM, BHHUMAHHUC K JIMYHOCTHU
Apyroro, aae€KBaTHOC MEXINIHOCTHOE

BOCHpUATHUC.

Hroro102 yaca

Kosin4ecTBO KOHTPOJIBHBIX PadoT

7 kJacc 8 kiace

9 kiace

KoanuecTrBo
KOHTPOJbHBIX padoT

10 10

8

Hrorosblii 3auer

7 kJacce

Ne m/m

TeMa KOHTPOIBHOM PadoThI

. Bblptl.)lceﬂuﬂ Yucjioevle U ¢ NePEeMeHnbIMU

Ypasuenusn

Dynkyuu

Cmenenn u eé ceolicmea

CJlo.uceuue, ebluumanue, YyMHO}ICeHue MHO204J1eH06

Pasnooicenue mnocounenos na mMuodcumenu

(DOPM_WI bl COKPﬂIuéHH 020 YMHOIMHCEHUA

Ilpeobpa3zosanue yenvix gvipasrcenuil

| 0 | | | K| W N -

Cucmemul TUHEHHBIX YPAGHEHUTL

—
=]

Hmozo06as konmponvnasn padoma

8 kiace

Ne n/mm TeMa KOHTPOJIBHOM PadoTHI

Payuonanvusie opobu

Ipoussedenue u yacmuoe Opobeu

Kesaopammvie kopnu

Cesoticmea K6a0pamHo20 KOPHsL

| B W N =

Kesaopamnoe ypasnenue
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Jlpobuvle payuonanvHule ypasHeHus

Yucnosvle HepaseHcmea U ux ceoticmeda

Hepasencmea c 00noti nepementoli u ux cucmemol

o 0| | &

Cmenennb c yevim nokaszameiem

10 Hmozosas konmpoavras paboma

9 kaace

Ne n/m Tema KOHTPOJILHOH padoThI

Dyukyuu ux ceoticmea

Cmenennas ynkyus u ee epaghux

Ypasuenus u nepagencmea ¢ 00HoU nepemeHHOU

Hepa@eHcmea C a@y/l/lﬂ NEPEMEHHbIMU UX CUCMEMDbL

Apupmemuuecxas npoepeccus

T'eomempuueckas npoepeccus

Onemenmoi KOM6uHam0puKu

R | N | AR W N -

Hmoeosas xonmponvnas paboma

COI'JIACOBAHO CQIr'JIACOBAHO
[TpoToKON 3acelaHns 3amltr b aupexropa no YBP

METOAHYECKOro 00BeIHHEHHS
yuHuTeneH / Meagpeaesa UM. /

ecrecmeﬂno—maremamqccxmﬁ HayK anuch) PacmumdpoBka noanucH
MBOY OOILL Ne 20 MO Kanesckoii paiioH op

or _30.-2€ 2022f Ne_l_, « I
/V /yrait JLA./

noanucs pykosoanTfia MO, paciunpoBka NOANHCH.

2022 roma
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