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IosicHuTEAbLHAA 3aANUCKA.

1.1 Craryc nporpaMmmsl

PabGouast mporpamma mpeamera «Auaredpa» aiast 9 kiaacca UOY «MexayHapoHas
mkona AJIJIA TIPUMA» na 2023-2024 y4eOHblii ToJl SBISETCS HOPMATHUBHBIM JOKYMEHTOM,
MpeIHA3HAYCHHBIM ISl pealn3alui TPeOOBaHWH K MHHHMYMY COJEp)KaHUS OOYyYCHHS U
YPOBHIO TOJATOTOBKM OOY4YalOIErocs MO MpeAMETy «AJjredpa» B COOTBETCTBUM C YUeOHBIM
mwianoM YOV «Mexaynapoanas mkona AJIJIA [TIPUMA» na 2023-2024 y4eOHbIii TO/I.

Hannast pabouass mporpamma pa3zpaboTaHa B COOTBETCTBUU C METOAMYECKUMU
pexomeHanusaMu MunuctepctBa npocsenienuss P® mo pa3paboTke pabouyux mporpamm, a
TaKXK€ B COOTBETCTBUU ¢ IensiMu U 3amadamu [Iporpammel pazsutus YOY «MexmyHapoaHas
mkona AJIJIA TIPUMA» u yduuThIBa€T OCHOBHBIE TOJIOKEHUS MPOrpaMMmbl (TpeOOBaHUS
COIMAJILHOTO 3aKa3a, TPeOOBaHUS K BBITYCKHUKY, IIEJIM U 337a4id 00pa30BaTeIbLHOro MpoIiiecca,
0COOCHHOCTH Y4€OHOTO TIJIaHa IIKOJbI).

Pabouast mporpamma BBITIOJHSIET IB€ OCHOBHBIE (DYHKIIMU:

o HUncpopmayuonno-memoouueckaa  QyHKIUS  TO3BOJIAET  BCEM  YYaCTHUKaM
00pazoBaTEeIBHOIO MpoIecca MOMYyYUTh MPEACTABICHHE O IIEeNsAX, COACp)KaHWuH, OOIIen
cTpaTteruu oOOy4YeHHs, BOCHHTAHMUS M Pa3BUTUS YyYalIUXCS CpEICTBaMU JAaHHOTO
y4eOHOro MmpeaMeTa.

e Opcanuszauyuonno-naanupyrowas QyHKIUS TPELyCMaTPUBAET BBIJCICHUE HTAIlOB
o0OyueHus1, CTpyKTypUpPOBaHHE yueOHOr0 MaTepHalia, ONpeaesieHue ero KOJIMYeCTBEHHBIX
U KAYeCTBEHHBIX XapaKTePUCTUK Ha KaXJOM M3 J3TaloB, B TOM 4YHUCIE I
COJIEPKATEIILHOTO HAIIOJHEHUS IIPOMEXKYTOUHOM aTTECTAllUU YUaIIUXCS.

I'naBHOH 1eJbI0 IIKOJLHOIO O00pPa30BaHUA SBISCTCA pa3BUTHE peOCHKAa Kak
KOMIIETEHTHOM JIMYHOCTH ITyTEM BKJIIOUEHMSI €70 B PA3INYHBIE BU/IbI LIEHHOCTHOMN YEJI0BEYECKON
JeATeNbHOCTU: Yyd4eba, TMO3HAHHE, KOMMYHHKAIWsA, NPO(PEeCcCHOHANIBHO-TPYIOBOM BBIOOD,
JMYHOCTHOE CaMOpa3BUTHUE, LIECHHOCTHbIE OPUEHTALIMHU, TIOUCK CMBICIOB KU3HenesTenpHoctu. C
3THX MO3MLMNA 00yueHHe paccMaTpUBAETCS KaK MPOIECC OBJIAZCHUS HE TOJBKO ONpEeJeNeHHON
CyMMOW 3HaHUU M CHUCTEMOM COOTBETCTBYIOIIMX YMEHMH M HAaBBIKOB, HO M Kak IIpOLECC
OBJIAJICHUS] KOMIETEHLUUSIMHU. DTO OIpENeIio HeJu 00ydeHHs MaTeMaTHKe B OCHOBHOM
HIKoJIe:

1) B HAIIPABJICHUH JMYHOCTHOIO Pa3BUTHS

® Da3BUTHE JIOTUYECKOTO U KPUTUYECKOTO MBIIUICHHS, KyJbTyphbl pedd, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEpUMEHTY;

e popMHUpOBaHHE Yy Yy4YalIUXCAd WHTEJJIEKTyaJlbHOH YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K IPEOJOJICHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BBITEKAIOIUX M3 OOBIJICHHOTO
OTIbITA;

®BOCIIUTAHUE KA4yeCTB JIMYHOCTH, OOECIEUMBAIONINX COLMAIBHYI0 MOOMJIBHOCTD,
CIOCOOHOCTh MPUHUMATh CAMOCTOSATENbHbIE PELICHHUS;

e popMupoBaHUEe KauecTB MBIILICHUS, HEOOXOAMMBIX Ui AJaNTallid B COBPEMEHHOM
nH(}OpMaLOHHOM OOLIECTBE;

® pa3BUTHE HHTEpECca K MaTeMaTHUECKOMY TBOPUYECTBY M MaTEMaTHUECKUX CIIOCOOHOCTEH;

2) B MeTalnpeJIMeTHOM HAaNpaBJIeHUH

e hpopMupoBaHUe NMpeACTaBIECHUH 0 MaTeMaTHKE KaK 4acTH O0Ie4eI0BeYeCKON KyJIbTYpHl,
0 3HaYMMOCTH MaTEMaTHKH B Pa3BUTHH LUBUIN3ALUHN U COBPEMEHHOTO O0IIECTBA;

® pa3BUTHE MpPEACTaBICHUI O MareMaTHKe Kak (OopMe ONMHCaHHs M METOJe MO3HAHUS
NEUCTBUTENILHOCTH, CO3/IaHUE YCIOBMM Ui HpPUOOpPETeHUs IMEePBOHAYAIBHOIO  OIbITA
MaTEMaTHYECKOT0 MOJIEIIMPOBAHMS;

e hopmMupoBaHue OOIIMX CIOCOOOB MHTEIIEKTYAIbHON JEATENbHOCTH, XapaKTEePHbIX UIs
MaTEMaTUKU W SIBJSIIOIIMXCS OCHOBOM IO3HABATENIBHOM KYJBTYpbl, 3HAYMMOW Ul Pa3IMYHBIX
cdep 4enoBeUeCcKOr AeSITeNLHOCTH;

3) B IIPeIMETHOM HAINPaBJICHUH



®OBJIQJICHUE MAaTEeMaTMYECKUMU 3HAHUAMHU U yMEHMUSIMH, HEOOXOIUMBIMU  JUIf
MPOJOKEHHsI 00y4eHHUs B CTapllei HIKOJIe WJIM MHBIX 00IIe00pa3oBaTENbHBIX YUPEKICHUSX,
U3Y4YEHMSI CMEXHBIX TUCLUIUIMH, IPUMEHEHHUS B IOBCEIHEBHOM KU3HY;

e co3anue (pyHAaMeHTa JUIsi MaTeMaTHYeCKOIro pa3BUTHS, (OpMHpPOBaHHMS MEXAHHU3MOB
MBILUICHHS], XapaKTePHBIX JIJIsl MATEMaTUYECKON e TEIIbHOCTH.

Pabouast mporpamma mo anrebpe ans 9 kiacca pa3paboTaHa Ha OCHOBE MPHUMEPHOM
IIPOrpaMMbl OCHOBHOTO 001iero oOpa3oBaHUsl [0 MaTeMaTUKE C Yy4yeToM TpeOoBaHUM
denepanbHOro KOMIIOHEHTa [ocygapcTBeHHOro 00pa3oBaTENbHOTO CTaHAApPTa OCHOBHOTO
obmero o0pa3oBaHMs 1O MaTeMaTHKe C HCIOJIb30BaHUEM pPEKOMEHJAlMi aBTOPCKOM
MIPOrPaMMBI

O.H. MakapsrueBa. (IIporpamma mo anrebpe, aBt. FO.H. Makaperue, H.I'.MuHI0K,
K.M.Hemxkos, C.b.CyBopoBa, B cOopHuke «Anredpa. Ilporpammel 001meoOpa3oBaTeIbHBIX
yupexaenuii. 7-9 kmaccol. CoctaBurens T.A.bypmuctpoBa, uza. «lIpocsemenue», 2009 r.)

B paboueii mporpamMmMe yuTeHsl ujie U nonoxenus: KoHuenuuu 1yXoBHO-HPaBCTBEHHOTO
pa3BUTUS W BOCIUTAHUS JUYHOCTH TpakJaHuHa Poccuu, TporpaMmbl pa3BUTUS |
(dbopMHpOBaHNS YHUBEPCATBHBIX YYEOHBIX JEHCTBUH, KOTOpBIE 00ecneunBaloT (pOpMUPOBAHUE
POCCHUHCKON  TpaKIaHCKOW  HMJIEHTUYHOCTH, OBJIAJICHHE  KJIIOYEBBIMU  KOMIIETEHLHUSIMU,
COCTaBJISIONIMMH OCHOBY Ui CaMOPa3BUTHUS OOYYaIOUINXCsA, KOMMYHUKATUBHBIX KayecTB
JUYHOCTH.

MecTo yuyeOHOro npeamera «AJjreopa -9» B yueOHOM IU1aHe

Pabouas mporpaMmMa KOHKPETH3HPYET COJCPKAHUE MPEAMETHBIX TEM 00pa30BaTEIILHOTO
CTaHJapTa, AaeT pacrpeaeneHue y4eOHbIX YacoB O pa3zienaM U TeMaM Kypca. OHa paccuuTaHa
Ha 102 yaca u3 pacuera 3 yuyeOHBIX yaca B HE/ICIIO.

Ilpoepamma coomeemcmeyem yueOHuxy «Aneeopar» ons 9 kiacca 00weobpazo8amenbHbix
yupeoicoenuii / FO.H. Maxapwiues, H.I. Munowx, K.H. Hewxos, C.b. Cysoposa [O.H.

B xozne npenogaBanus anreOpsl B 9 Kiacce cieayeT oOpariaTh BHUMAaHHE Ha TO, YTOOBI yUEHUKH
OBJIaJICBAIM YMEHHUSIMH 00IIIey4eOHOT0 XapakTepa, pa3Hoo0pa3HbIMU CIOCO0aMU AESITENTbHOCTH,
pUOOPETAIH OTIBIT:

* IUTAHUPOBAHUS U OCYIIECTBIICHUS aJITOPUTMHUECKON JCATEIIbHOCTH, BBHITIOJTHEHUS 33JaHHBIX U
KOHCTPYUPOBAHHUS HOBBIX aJITOPUTMOB;

* pereHus pa3HOoOOPa3HBIX KIACCOB 3a/1a4 U3 PA3IMYHbIX Pa3esioB Kypca, B TOM YHUCIe 3a/1a4,
TpeOyOmux

MOKCKA IYTH U CIIOCOOOB pPEIICHNUS;

* HCCIIEI0BATEIBCKON JEATENbHOCTH, PA3BUTHUS HJIEH, TPOBEACHUS SKCIIEPUMEHTOB, 0000IIIEeHHS,
MOCTAaHOBKH U ()OPMYITMPOBAHHUS HOBBIX 33/1a4;

* SICHOT'0, TOYHOT'0, TPAaMOTHOTI'0 M3JI0KEHHS CBOUX MBICIIEH B YCTHOM M MUCbMEHHO Qopme,
UCIOJIb30BAHUS PA3TUYHBIX SI3bIKOB MaTEMAaTHUKHU (CIIOBECHOTO, CUMBOJIMYECKOTO,
rpaduuecKoro), CBOOOHOTO Mepexoa

C OJIHOTO f3bIKA HA APYTOM JUISl UJUTIOCTPAIIUHU, MHTEPIPETAIlUH, apTyMEHTAIlH 1
JI0Ka3aTeNbCTBA;

* IPOBECHUS JI0KA3aTEIbHBIX PACCYKICHNUN, apTyMEHTAINH, BBIIIBUKCHUS TUIIOTE3 U MX
000CHOBaHHS;

* IOMCKa, CUCTEMAaTH3alluH, aHaTN3a U Ki1accuukauy HHPOpMAaIIK, UCIIOIb30BaHUS
Pa3HOO0Pa3HBIX

MH(POPMAIIMOHHBIX UCTOYHHUKOB, BKITIOYAs yU€OHYIO M CIIPAaBOYHYIO JTUTEPATYpPy, COBPEMEHHBIC
nH(}OpPMaLOHHBIE TEXHOJIOTHH.

Heaun kypca




N3yuenune maremMaTHkd B OCHOBHOM IIIKOJIE HAMPABJICHO HA JIOCTUKEHHUE CIEIYIOIIMX
eJIeH:

1) 6 nHanpasnenuu ruuHOCMHOZ0 pazeumus

®  pa3BUTHE JOTMYECKOTO M KPUTHUECKOTO MBIIUICHHS, KYJIbTypbl PEUYH, CIIOCOOHOCTH
K YMCTBEHHOMY JKCIIEPUMEHTY;

e (QopmupoBaHHE Yy Y4YAUIMXCS MHTEIUICKTYaJIbHOW YECTHOCTH M OOBEKTHBHOCTH,
CHOCO6HOCTI/I K HpeO}IOHCHI/IIO MBICIIUTCIIbHBIX CTCpeOTI/IHOB, BBITCKAKOIIINUX U3
OOBIIEHHOTO OITHITA;

(] BOCIIUMTAHUEC KaA4CCTB JIMYHOCTH, OGCCHG‘{I/IBaIOH_[I/IX COI_[I/IaJIBHYIO M06I/IJII>HOCTI>,
CHOC06HOCTI) HpI/IHI/IMaTB CaMOCTOATCIIBHBIC peHIeHI/IH;

e (opmupoBaHUE KAYeCTB MBIIUICHHUS, HCOOXOIMMBIX JUIsl aIaNTallid B COBPEMEHHOM
MH(POPMALIMOHHOM OOIIECTBE;

e pa3BUTHE MHTEpeca K MaTEeMAaTHYCCKOMY TBOPYECTBY M  MaTeMaTHYECKHX
CIIOCOOHOCTEHA.

2) B memanpeomemmnom nanpaeienuu

e (opMupoBaHHE MPEACTABICHHIA O MaTeMaTHKe KaK dYacTH OOIIeYeIOBEUYECKOM
KyJIBTypBI, 0O 3HAYUMOCTHU MATCMATUKHU B paSBI/ITI/II/I IMUBUJIN3allUN U COBpCMeHHOFO
o01ecTBa;

® pa3BUTHE NPEACTABICHUN O MaTeMaTHKe Kak (hopMe ONMUCAHHS U METOJIE IMO3HAHHMSI
JCUCTBUTEIBLHOCTH, CO3J[aHNE YCAOBUN Il TPHOOPETEHHUS TIEPBOHAYAILHOTO OIIBbITA
MATCMATHYCCKOT' O MOHCJ’II/IpOBaHI/IH;

e (opMupoBaHHe OOIIUX CIIOCOOOB MHTEIICKTYAIbHON JCATEIBHOCTH, XapaKTEPHBIX
Il MAaTEMAaTUKN U SABJIAFOIINUXCA OCHOBOI>'I HO3HaBaTeJIBHOI>'I Ky.HBTypBI, 3Ha‘~IHMOI>i
JUTSL pa3IHYHBIX chep YSTOBEUECKON AEITEIbHOCTH.

3) B npeomemnom nanpaenenuu:

¢ OBJAACHHUC MATCMATHYCCKUMH 3HAHUSAMU U YMCHUSAMU, HCO6XOI[I/IMI)IMI/I JJISA
MIPOJIOJDKEHUSI O0yUEHHUS B CTapIIEH IIKOJIe WITH MHBIX 00111e00pa30BaTeIbHBIX
VUPEXKICHUSAX, U3YUCHHS] CMEKHBIX TUCIUIUINH, IPUMEHEHHUS B TIOBCEIHEBHON
JKU3HU;

e coznaHue pyHIaMEHTa Ui MAaTeMaTHIECKOTO pa3BUTHS, (HOPMUPOBAHHS
MCXaHU3MOB MBIINIJICHUS, XapaKTCPHBIX JJIS MaTeMaTH4eCKOU ACATCIIBHOCTU

3agauu npeaMera:

1.

pa3BUTh NPEACTABICHHUE O YUCIIE U POJIM BBIYMCICHUIN B YEJIOBEUECKOM MPAKTUKE;
c(hopMHPOBATH MPAKTHUYCCKUE HABBIKY BBHITTOJTHEHHUS YCTHBIX, TUCHbMEHHBIX,
WHCTPYMEHTAIbHBIX BBIYMCIIEHUI, PA3BUTh BBIYUCIUTENBHYIO KYJIBTYPY;

OBJIQJIETh CHMBOJIMYECKUM SI3BIKOM areOpsl, BEIpaboTaTh (hOpMaIbHO-OTIEPATUBHBIC
anredpanvecKue YMEHHS M HAyYUThCS MPUMEHATh X K PEIICHUI0 MaTEMaTUYECKUX U
HeMaTeMaTHYeCKUX 3aJay;

M3YYUTh CBOMCTBA U TpaUKH dJIEMEHTAPHBIX (YHKIUH, HAYYHTHCS UCIIOJIb30BATh
(hyHKIMOHATBHO-TpadUecKue MpeCTaBICHUS ISl OTIMCAHKS U aHAIN3a PEaTbHBIX
3aBHCHUMOCTEI;

MOJYYUTh MPEACTABICHHS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATLHOM MUPE U O
Pa3IMYHBIX CIIOCO0AX MX M3yUeHHUs, 00 0COOCHHOCTSX BBIBOJOB U IMPOTHO30B, HOCSIITUX
BEPOATHOCTHBIN XapaKTep;

Pa3BHUTH JJOTUIECKOE MBIIIUICHUE U PeYb — YMEHHUS JTIOTUYECKH O0OOCHOBBIBATH CYXKJICHUS,
MPOBOJIUTH HECJIOKHBIE CHCTEMAaTU3AIU1, IPUBOJAUTH IPUMEPHI, HCII0JI30BATh
pasIMYHBIC SI3bIKK MAaTEMAaTHUKH (CIIOBECHBIN, CHMBOJIMYECKHH, rpad)UueCKUi) IS
WUTIOCTPALIMU, UHTEPIIPETALINK, aPTYMEHTAMH U I0KA3aTEIbCTBA;

chopMHUpPOBATH MPECTABICHUS 00 N3yUaeMbIX MOHATHSAX U METOJaX KaK BaKHEUIITUX
CpeACTBAaX MaTE€MaTUYECKOTO MOJEITMPOBAHUSI PEAJIbHBIX MPOLIECCOB U SIBIICHUH.



M3yuyenne wmaremMatmku B 9 Kiacce HampaBlIeHO Ha (OPMHUPOBAHHME — CIETYFOLIHX
KOMITETEHIIHH:
y4eOHO-TI03HABATEIIHLHOI;
LIEHHOCTHO-OPUEHTAMOHHOM;
pedaekcuBHOM;
KOMMYHHMKATHBHOW;
MH(OPMAITOHHOM;
COLIMAJIBHO-TPY I0OBOM.

MaremaTtnueckoe 00pa3oBaHME B ILIKOJIE CTPOUTCS C YYETOM HMPUHLUIIOB HENPEPHIBHOCTH
(M3y4yeHre MaTeMaTHUKU Ha MPOTSHKEHUHU BCEX JIET 00y4YEeHHUs B LIKOJIE), IPEEMCTBEHHOCTHU (yUeT
MI0JIOKUTEIBHOTO OIbITAa, HAKOIUIEHHOI'O B OTEUYECTBEHHOM M 3a PyOEKHOM MaTeMaTUYeCKOM
00pazoBaHNM), BApUaTUBHOCTH (BO3MOXKHOCTh pEaTH3allMM OAHOTO M TOTO e COAEp)KaHHUs Ha
0aze pa3NUYHBIX HAYYHO-METOAMYECKHMX IOAXO0B), auddepeHranuu (BO3MOXKHOCTb IS
y4aluxcs MOJMy4aTb MAaTeMaTHYECKyH0 IOATOTOBKY pa3HOrO YpPOBHS B COOTBETCTBHM C MX
WHAWBUyaTbHBIMU OCOOEHHOCTSIMH).

TpeOoBaHUs K YPOBHIO IOJATOTOBKH YUAIIMXCSH:
B pezynomame uzyuenus Kypca anzeopwt 9 knacca odyuaroujuecsa 00ax4cHbL:

3HATh/TIOHUMATh

®  CYIIECTBO MOHSTHUS MaTEMATUYECKOTO JOKa3aTelbCTBA; IPUMEPHI 10Ka3aTEIbCTB;

®  CYIIECTBO MOHATUSA AJTOPUTMA; IIPUMEPHI AJITOPUTMOB;

"  KaK MCIOJIb3YIOTCS MaTeMaTH4eckue (popMyIibl, ypaBHEHUS M HEPABEHCTBA; IPUMEPHI UX
MIPUMEHEHUSI JUISl PEIIEHN MAaTEMAaTUYECKUX U MPAKTUUECKHUX 3a/1ay;

u KakK MaTEMaTUYCCKU onpe;[eneHHHe (1)YHKI_[I/II/I MOI‘YT OIINChIBATH peaJIBHBIG
3aBUCHUMOCTH, HpI/IBOJII/ITI) anMepH TaKOIro OIMucCaHusi,

" KaK NOTPEOHOCTH TPAKTUKH NPHUBEIM MATEeMAaTUUYECKYyI0 HAyKy K HEOOXOAMMOCTHU
paCIJ_II/IpCHI/ISI IIOHATHUA YHUCiia,

® BEPOATHOCTHBIM XAapaKTep MHOTHMX 3aKOHOMEPHOCTEH OKPY’KAIOIIEr0 MHPA; MPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BBHIBOJIOB;

" KaKuM 00pazoM reoMeTpHsi BO3HUKIIA M3 MPAKTUYECKHUX 3a/1ad 3eMIIEMEpHsl; MPUMEPHI
I‘GOMCTpI/I‘ICCKI/IX O6’BCKTOB 158 YTBep)K}IeHI/Iﬁ O HUX, BA)KHBIX IJIsA HpaKTI/IKI/I;

"  CMBICA HJCIM3AIlMH, ITO3BOJIAIONICH pelmaTh 3a7adyd peajbHON JACHCTBUTEIHHOCTH

MaTeMaTHYeCKUMH METOJaMH, IPUMEPbI OINOOK, BO3HUKAIOIIUX MIPH UICaTH3aINH;
APUOMETHUKA

YMeTh

"  BBINOJHATH YCTHO apu(PMETHYCCKHUE ACUCTBHS: CIOKECHUE W BBIYMTAHUE JIBY3HAUHBIX
YyuceNl W JEeCATUYHBIX ApoOedl ¢ AByMs 3HaKaMu, YMHOXKEHUE OJHO3HAYHBIX YHCE,
apudmernyeckue omeparud ¢  OOBIKHOBEHHBIMH ApOOSIMH ¢  OJHO3HAYHBIM
3HaAMEHATEJIEM U YHCIIUTENIEM;

" [epexXOoAUTh OT OJHOW (OpPMBI 3aMHUCH YHUCENl K APYroil, MpeAcTaBlsATh IECATHUHYIO
IpoOb B BHJE OOBIKHOBEHHOW M B MPOCTEHINHUX CIydasx OOBIKHOBEHHYIO B BHJIE
JNECITUYHOM, TIPOIICHTHI — B BUJE JPOOH U JpoOb — B BHUJIE MPOIICHTOB; 3aITUCHIBATH
OOJBIITHE M MAJIBIE YHCIIA C UCTIOJIB30BAHUEM IIETIBIX CTENEHEH JCCITKU;

" BBINOJNHATH apUPMETUUYECKUE JIEHCTBUS C paAlMOHAIBHBIMU YHCIAMH, CpPaBHUBATH
palMOHANBHBIE U JIEWCTBUTEIIBHBIE YHCIIA; HAXOJUTh B HECIOXHBIX CIy4asx 3HAUYCHU S
CTEMEHEN C MEeNbIMU TIOKA3aTeIMU M KOPHEW; HaxOJWTh 3HAYEHUS YHCIOBBIX
BBIPaKEHUI;



OKpYIJIATh LENble YHUCIa M JAeCATHYHBIE ApOOM, HAXOIUTh NPUOIMIKEHUS YHCEN C
HE/IOCTaTKOM U C M30BITKOM, BBITIOJHSTH OIIEHKY YHCIIOBBIX BBIPKCHUH;

MOJIb30BaThCs. OCHOBHBIMH €AWHHMIIAMH JJIMHBI, MacChl, BDEMEHH, CKOPOCTH, IUIOIIAJIH,
o0beMa; BeIpaXkaTh 0oJiee KpyITHbIEC €AMHUIIBI uepe3 0oJiee MeNKue U Ha000poT;

pemarh TEKCTOBBIC 3a/aud, BKIOYAs 3a7adyd, CBS3aHHBIE C OTHOIIEHHEM H C
MPOTOPIMOHATIBHOCTHIO BETUYUH, APOOSIMH U TIPOLIEHTAMH;

UCIOJb30BaTh NMPHOOPETEHHBIE 3HAHMUA M YMEHHMsS B IPAKTUYECKOH JEATENbHOCTH H
MTOBCETHEBHOM JKU3HU IS

- peImeHHS HECIOXHBIX NPAKTHYECKUX pAcYeTHBIX 3a/7a4, B TOM 4HCIE C
UCIOJb30BAHUEM TIPU HEOOXOJAWMOCTH CIPABOYHBIX MAaTE€pHUajoB, KaJbKYJATOPA,
KOMITBIOTEPA;

- YCTHOM MPHUKHIKK W OIECHKM pe3yJibTaTa BBIYMCICHUI; IPOBEPKU pe3yiIbTaTa
BBIUMCIICHUS C UCTIOJIb30BAHUEM Pa3INYHBIX IPUEMOB;

- MHTEPIIPETAIUN PEe3yJIbTATOB PEUICHUS 337ad C YYETOM OTPAHWYCHHM, CBSI3aHHBIX C
pearTbHBIMHU CBOMCTBAMHU PAacCMaTPUBAEMBIX IIPOIIECCOB U SBJICHUI,

AJI'EBPA

COCTaBJISATh OYKBEHHBIE BBIpaKEHHsS U (HPOPMYJIbI 11O YCIOBHSIM 3a/1a4; OCYILECTBIISATH B
BBIpQKEHUSX U (OpMyJax YHCIOBBIE IOACTAHOBKH W BBINOJHATH COOTBETCTBYIOIUE
BBIUMCIICHUS, OCYIIECTBIISTh MMOJACTAaHOBKY OJHOTO BBIPDAKEHHS B JAPYTOe; BBHIPAXKATh W3
dbopMyI1 0JIHY IEpEMEHHYIO Yepe3 OCTAIIbHBIE,

BBIMIOJIHATG OCHOBHBIE JICWCTBUSL CO CTEHEHSAMU C LEJNbIMM [OKa3aTelsIMH, C
MHOTOWIEHAMH U C alNreOpandecKuMH JPOOSIMH; BBITIONHATH Pa3JI0KEHHE MHOTOUYJICHOB
Ha MHOXWTEJNH; BBIMOJIHATH TOXAECTBEHHbIE MpeoOpa3oBaHUs  PallMOHAIBHBIX
BBIPAKCHU;

MPUMEHSTH CBOMCTBA apr(PMETHIECKUX KBAAPATHBIX KOPHEH ISl BHIYMCICHUS 3HAYCHHUIA
1 IpeoOpa3oBaHUM YHUCIOBBIX BRIPAKEHUH, COAEpKAIINX KBAJpaTHbIE KOPHU;

pelaTh JIMHEHHbIe, KBaJpaTHbIE YPAaBHEHUSI M PAllMOHAIbHbBIE YPaBHEHUS, CBOSIIUECS K
HUM, CUCTEMBI JABYX JMHEWHBIX YPABHEHUH M HECIIOKHBIC HEJTMHEHHBIE CHCTEMBI;

pelaTh JUHEHHBIE U KBaJpaTHbIE HEPABEHCTBA C OJHOM IMTEPEMEHHON U UX CUCTEMBI;
pelaTh TeKCTOBbIE 3a/1aul areOpanyeckKuM METOJIOM, HHTEPIPETUPOBAThH MOTYUYESHHBIN
pe3yJbTat, MPOBOAUTE OTOOP PELICHUN, HCXO U3 (POPMYyITUPOBKHU 3a1a4H;

n300pakaTh Yyncia TOYKaMH Ha KOOPJIMHATHOM MPSIMOiA;

OINpeNeNIATh KOOPJMHATBI TOYKM IJIOCKOCTH, CTPOUTh TOYKM C  33/JaHHBIMHU
KOOpAWHATaMU; H300pakaTb MHOXKECTBO PEIICHUI TUHEHHOTO HEPABEHCTBA,
pacrio3HaBaTh apUPMETHYECKHE W TEOMETPUYECKHE IPOTPECCHH; peIIaTh 3aadd C
MpUMEeHEeHHEM (HOPMYIIbI OOIIEro WieHa U CYMMbI HECKOIBKUX TMEPBHIX YJICHOB;
HAaXOJUTh 3Ha4YeHHA (QYHKUWHU, 3aJaHHON (opmyroid, Tabmuiei, rpapuxkom Mo ee
apryMeHTy; HaxXxOJWTh 3HAUCHHWE apryMeHTa IO 3HA4YeHWIO0 (YHKIWH, 3aJaHHOU
rpaguKoOM WM TaOTUIIEH;

ONpeNeNisATh  CBOMCTBa (YHKUMHM 1O ee rpaduky; MNpUMEHATh Trpaduyeckue
MPEJCTaBICHUS IPU PEUICHUN YPaBHEHUH, CUCTEM, HEPABEHCTB;

) ) K
OIHMCHIBATh CBOMCTBA M3y4eHHBIX (GyHKIMi (y=KX, rae K # 0, y=kx+h, y=x2, y=x3 y ==,
X

y=+x , y=ax?+bx+c, y= ax?+n y=a(x- m)?2), cTpouTh UX IpaduKu;

HCHOJIB30BaTh HpHOﬁpeTeHHble 3HAHUS U YMCHHUA B HpaKTquCKOﬁ JACATCJIBbHOCTH H

MOBCEHEBHOM KU3HHU JUIS:

BBIMIOJIHEHUSI pacyeToB 1o (opMmynam, cocTaBieHHs (OPMYIN, BBIPAKAIOMIUX
3aBUCHUMOCTH MEXJIY pEaJbHbIMU BEJIMYMHAMHU; HAXO0XKIEHUS HYXKHOM (opmynsl B
CIPaBOYHBIX MaTepuaax;



"  MOJCJIMPOBAHUS INPAKTUYECKUX CHUTyallUd M HCCIECNOBAHMM IOCTPOCHHBIX MOJICIEH C
UCIOJIb30BAHUEM allllapaTa ajareopsl;

"  ONHUCAHUSA 3aBUCUMOCTEH MEXJIy (HU3UYECKUMH BEIMUYMHAMU COOTBETCTBYIOLIMMHU
¢dbopMynaMu Ipu UCCIETOBAHUN HECTOXKHBIX TPAKTUYECKUX CUTYaLUH;

"  PHTEpIpeTaluy rpa@HuKoB peabHbIX 3aBUCUMOCTEN MEX/1y BEJINYUHAMM;

OJIEMEHTHI JIOTYKH, KOMBUHATOPUKU,
CTATUCTHUKU U TEOPUU BEPOSITHOCTEN
yMeThb
"  [pOBOAMTH HECJOXKHBIE JIOKA3aTEJIbCTBA, II0JIy4aTh [POCTEHIIME CIEACTBUS U3
U3BECTHBIX MM paHee IMOJYYCHHbIX YTBEP)KICHHUH, OLIEHUBATh JIOTHYECKYIO
MIPaBWJIBHOCTh ~ PACCY)KJIE€HUHM, HCIOJIb30BaTh MPUMEPHl A  WUIIOCTPAUHUH WU
KOHTPIIPUMEDHI JUIsl OIPOBEPIKEHUS YTBEPKICHUI;
"  u3BJIEKAaTh HMH(OpMalMIO, MPEACTAaBIEHHYIO B Tabmuuax, Ha AuarpamMmax, rpapukax;
COCTaBIISATh TaOJIUIIbI, CTPOUTH JUArpaMMbl U TpaduKH;
" pemarh KOMOMHATOPHBIC 3aJaud IyTEM CHUCTEMAaTHYECKOro repedopa BO3MOXKHBIX
BApUAHTOB, a TAKXKE C UCIOJIb30BAHUEM MPABUIIA YMHOKEHUS;
"  BBIYMCIATH CPEJHHME 3HAUEHUS PE3yJIbTaTOB U3MEPEHUH;
"  HAaxXOJUTh YAaCTOTy COOBITHS, HCIOJB3YySl COOCTBEHHBbIC HAOMIOACHUS M TOTOBBIC
CTaTUCTUYECKHE JIaHHBIE;
"  HaxOJWUTb BEPOSATHOCTH CIy4alHBIX COOBITUI B MPOCTEHIINX CIIydasx;

HCMOJb30BATh NMPHOOpPeTeHHbIe 3HAHUS U YMEHHUS] B NMPAKTHYECKOH esiTeJJbHOCTH H
IOBCEIHEBHOM KU3HM 1JIf:

"  BBICTpAWBaHUs apTyMEHTAIlMU MIPH JO0Ka3aTeNbCTBE (B (POpME MOHOIIOTA U IUATIOTA);

"  pacrno3HaBaHUSs JOTUYECKU HEKOPPEKTHBIX PacCy KICHUM;

" 3aIMCH MAaTEMaTHYCCKUX YTBEP)KICHUM, TOKA3aTEIbCTB;

"  aHa/NM3a peaJbHBIX YHCIOBBIX NAHHBIX, MPEICTABICHHBIX B BUJE JHArpamm, rpaukos,
Ta0IuUIL;

" pemnieHus MPaKTHYECKHX 3a7ad B MOBCEIHEBHOW M MPOo(eCcCHOHATBHON ACSITEIBHOCTH C
WCIONIb30BAaHUEM JEWCTBUI C YHMCIaMH, MPOLEHTOB, IJIMH, IJIOM@AAeH, O0BEMOB,
BPEMEHHU, CKOPOCTH;

"  pemieHUs YYEOHBIX W TMPAKTUYECKUX 3a/1ad, TPEOYIOIMHX CHCTEeMAaTHYeCKOoro mepedopa
BapUAHTOB;

CpPaBHEHHUS LIAHCOB HACTYIIJICHUS CIIy4allHbIX COOBITHUM, OLIEHKH BEPOSITHOCTH CIIy4aiiHOTO
CO6BITI/I$I B HpaKTI/I‘—IeCKI/IX CI/ITyaHI/IﬂX, COITOCTaBJI

Hcnoab3zyembie Gpopmbl, CTIOCOOBI U CPEICTBA NMPOBEPKHU U OLEHKH
o0pa3oBaTe/IbHBIX Pe3yJIbTATOB

OneHka 3HaHUW—CHUCTEMAaTUYECKUN MPOIECC, KOTOPBIM COCTOUT B ONPEACICHUHN CTEIIEHU
COOTBETCTBUS UMEIOINXCS 3HAHUHM, YMEHUM, HABBIKOB, IIPEABAPUTEIILHO IIJIAHUPYEMBIM.
[Ipotecc oreHkH BKIItOYAET B c€0s1 TAKKE KOMIIOHEHTBI: OIIpeieTIeHre 11eJieii 00ydeHusi; BEIOOD
KOHTPOJIbHBIX 33/IaHUH, TPOBEPSIIOIINX JOCTIXKEHUE ITHX IeJIel; OTMETKY WU JPyroi crnocod
BBIPAKECHUS PE3YJIBTATOB IIPOBEPKU. B 3aBUCHMOCTH OT IIOCTABJIEHHBIX LEIEH IIO-PA3HOMY
CTPOMTCSI MpOrpaMMa KOHTPOJISL, TOAOMPArOTCs pa3inyHble TUIIBI BOIPOCOB U 3a1anuil. Ho
MIPUMEHEHHE MTPUMEPHBIX HOPM OLIEHKU 3HAHUN JOJKHO BHECTH €IMHO00pa3re B OLICHKY



3HAaHUH M yMEHUI yJalmxcs U cienath ee 6onee o0beKTUBHOM. [IprMepHbIe HOPMBI
MIPEACTABIISIIOT OCHOBY, MCXOI U3 KOTOPOU, YUUTENb OLIEHUBAECT 3HAHNUS U YMEHHUSI YUaIlIUXCS.

Coaepixanue 1 00beM MaTepHaJIa, MOJUIEKAIIEr0 IPOBEPKE U OLIEHKE, ONPEAETISIOTCS
MPOrpaMMoOii Mo MaTeMaTUKe JUIsi OCHOBHOM IIKOJIBI. B 3amanus 1j1si mpoBepKH BKIIOYAIOTCS
OCHOBHBIE, TUITUYHBIE U MIPUTOM PA3JIUUYHOMN CIOXKHOCTU BOIPOCHI, COOTBETCTBYIOIINE
MIPOBEPSEMOMY pa3/iey MPOrpPaMMBI.

OcHoBHBIMM (popMaMH NPOBEPKH 3HAHUA M YMEHHM y4alIMXCH 110 MaTeMaTHUKE B
OCHOBHOM IIKOJI€ SIBJISIIOTCSI OMPOC, IK3aMeH, 3a4eT, KOHTPOJIbHasA padoTa,
caMoCToOsITe/IbHAasA padoTa, TeCTUPOBaHKE, IPOBEPOYHAasi paboTa, NPoBepKa MUCbMEHHBIX
AOMAIIHMX PadOT HAPSAY C KOTOPBIMH MPUMEHSIOTCS U Apyrue Gopmbl mpoBepku. [Ipu aTom
YUUTBHIBACTCS, YTO B HEKOTOPHIX CITy4asiX TOJBKO YCTHBIN OMPOC MOXKET J1aTh OoJiee MOTHbIE
MPEACTABJICHHS O 3HAHUSAX M YMEHMSIX YYAIIUXCS; B TOXKE BPeMs MUChbMEHHast paboTa Mo3BOJIseT
OLICHUTh YMEHHE yUalIUXCs U3JIaraTh CBOM MbICJIA Ha Oymare; HaBbIKM TPAaMOTHOTO
ogopMIIeHHs BBITIOTHAEMBIX UMU 3aJaHUH.

IIpu oneHKe YCTHBIX OTBETOB M MUCbMEHHBIX PadoT yUuTEIh B IEPBYIO OUepeb
YUUTBHIBAET UMEIOIIUECS Y yUalerocst pakTHueckue 3HaHUsI U YMEHHUsI, UX MOJHOTY, TPOYHOCTH,
yMEHUE IPUMEHSATH Ha MTPAKTUKE B PA3NIMYHBIX CUTyalUsX. Pe3yabTaT OLIEeHKN 3aBUCUT TaKkKe OT
HaJU4Ms U XapakTepa JAOMYIICHHBIX TOTPEITHOCTEH.

Cpenu nmorpentHocTel BIJICTISIOTCS OIINOKH, HeJ0YeThl U MeJIKHE NMOTPEeIHOCTH.
[TorpemHocTh cuynTaeTCA OMIMOKOM, €CITM OHA CBUIETEIHCTBYET O TOM, YTO YUYEHUK HE OBIAEI
OCHOBHBIMH 3HAHUSMH, YMEHUSIMH U UX TPUMEHEHUEM.

K HemoueTaM OTHOCSATCS MOTPEUTHOCTH, CBUACTEILCTBYIOIINE O HEAOCTATOYHO TTOJTHOM
WJIM HEJIOCTaTOYHO NMPOYHOM YCBOCHMH OCHOBHBIX 3HAHUN U YMEHUN UM 00 OTCYTCTBUU
3HaHUH, HE CUUTAIOIINXCA B COOTBETCTBUH C MPOTpaMMOil ocHOBHBIMU. K HemoueTam oTHOCATCS
MOTPEITHOCTH, OOBICHSIOIMNUECS PACCETHHOCTHIO WM HEJJOCMOTPOM, HO KOTOPBIE HE MPUBEIH K
HCKaXCHHUIO CMbICTIA MOJYYEHHOTO YYEHUKOM 3a/IaHUs UJIH CTI0C00a €To BBIMTOJIHEHUS.
I'pammaTrueckas omuOKa, JONyeHHas B HAMMMCAHUU U3BECTHOTO y4alleMycs
MaTeMaTU4eCKOro TePMUHA, HEOpEKHas 3aITUCh, HEOPEKHOE BHITIOJHEHHUE YEPTEKa CUUTAIOTCS
HEZ0YETOM.

K Me/IKuM NOrpemHocTM OTHOCATCS MOTPEIIHOCTH B YCTHOM M MUCbMEHHOM peuu, He
HCKaXKaIOIINE CMBICIA OTBETA WA PEIICHHUS, CITyYaiiHbIe OMTUCKU U T. T1.

Kaxxgoe 3aganue uist yCTHOTO OIpoca UM MUCbMEHHON paOOoThI MpeACTaBIseT
TEOPETUUYECKUM BOMPOC WM 3a7a4y.

OTBeT Ha BOIIPOC cUUTAETCsl O€3yIPEYHBIM, €CIIN €r0 COJIEPKaHNe TOYHO COOTBETCTBYET
BOIIPOCY, BKJIIOUAET BCE HEOOXOIMMbIE TEOPETUUECKHE CBEJICHUS, 000CHOBAaHHbBIE 3aKIIOUEHUS U
MOSICHSIIONINE IPUMEPHI, & €r0 U3J0KEHUE U 0POPMIICHHE OTINYAIOTCS KPAaTKOCTHIO U
AKKypaTHOCTBIO.

Pemenue 3anaun cuntaercsa 6e3ynpeyHbIM, €ClIU Oy4eH BEPHbBIN OTBET MPU MPABUILHOM
XOJI€ pelIeHUs, BEIOpaH COOTBETCTBYIONIUH 3a7aue CTIOcO0 pelieHusl, MPaBUIBLHO BBITOIHEHBI
HE0OXO0IMMbIE BRIYUCIICHHS B MPEOOPa30BaHUS, TTOCIEAOBATEIBHO U aKKypaTHO 0(OPMIICHO
peleHue.

OueHka oTBeTa yyalerocs Ipu yCTHOM OIPOCE U OLIEHKA MUChbMEHHOM KOHTPOJIBHOU paboThI
MIPOBOJUTCS IO MATHOATEHON cHCTEME.

OuneHka yCTHBIX OTBETOB:

OTBeT olleHNBAETCHA OTMETKOM “5”, eciu yJaiuncs:
® TMIOJHOCTBIO PACKPBLI COJEpKaHUE MaTepualia B 00beMe, MPEayCMOTPEHHOM
MPOrpPaMMOI B YIeOHUKOM;
®  U3JIOKWJI MaTepuasl IPaMOTHBIM SI3bIKOM, TOUHO HCIIOJIb3YsI MAaTEeMaTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY, B ONPEIEICHHON JIOTMYECKON MOCIIeI0BATEIbHOCTH;
® TIPABWIHHO BBIMOJIHWI PUCYHKHU, YEPTEKH, TPA(QUKHU, COMMYTCTBYIOIINE OTBETY;



® [I0Ka3aJl YMEHHE WILITIOCTPUPOBATH TEOPUIO KOHKPETHBIMU NMPUMEPAMU, TPUMEHSITh B
HOBOW CUTyallMy MPHU BBIMOJHEHUHN TPAKTHUYECKOTO 3aJaHu4;
® IPOJEMOHCTPUPOBAT YCBOCHUE paHEEe U3YUEHHBIX COMYTCTBYIOIINX BOIIPOCOB,
c(hOpMHUPOBAHHOCTh U YCTOMUHUBOCTH UCTIOIB3YEMBIX IPU OTBETE YMEHHI 1 HABBIKOB;
® OTBEYaJl CAMOCTOSITEIbHO, 0€3 HABOISIINX BOIPOCOB YUUTETIS.
OTBeT OlEHNBAaEeTCA OTMETKOH “4”,
€CJIM YJIOBJIETBOPSIET B OCHOBHOM TpeOOBaHUAM Ha OIEHKY “5”, HO TIPH 3TOM UMEET OJINH U3
HEIOYETOB:
® B U3JIOKEHUU JOIMYIICHBI HEOOJIbIIINE TPOOEbl, HE UCKA3UBIIINE MATEMATUYECKOE
COJIep’)KaHUE OTBETA;
e JlomylIeHbl 1-2 HeoueTa Ipyu OCBEIIEHUH OCHOBHOI'O COJIEp KaHusl OTBETA,
WCIIPaBJICHHBIE MOCTIE 3aMEUYaHus yUUTEIIs;
e JIOMYyIICHBI OLITNOKa Uu OoJiee ABYX HEIOYETOB MPU OCBEIIEHUH BTOPOCTEIICHHBIX
BOIIPOCOB HJIM B BBIKJIAIKaX, JIETKO UCIIPABJICHHBIC MOCIIC 3aMEUaHUs YIUTEIS. )
OTBeT olleHUBaeTCsA OTMETKOM “3”, eciu:
® HEMOJIHO PAaCKPBITO CO/epKaHKMe MaTepuana (CoAepKaHue U3II0KEHO (PparMeHTapHo, HE
BCeT/Ia OCIIEI0BATENbHO), HO TIOKa3aHO 00Iee MOHUMaHUe BOTIpoca U
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JIOCTATOYHBIE JJIs TaTbHEUIIIEr0 YCBOCHUS ITPOTPaMMBI,
®  UMEJNCh 3aTPyAHEHUS WIH JOMYIICHBI OITMOKH B ONPEeIEHUU TTOHITHIA,
WCIIOIb30BAHUH MAaTEeMAaTHUYE€CKOW TEPMUHOJIOTHH, YePTEKaX, BHIKIAKAX, UCIIPABJICHHbBIC
MOCJIE€ HECKOJIBKUX HABOJISIIINX BOIIPOCOB YUUTEINS;
® YYEHUK HE CIPABUIICA C IPUMEHEHHUEM TEOPUH B HOBOW CUTYAIlMU MPH BHIMOJHEHUHU
MPAKTUYECKOT0 3a/IaHHs1, HO BBITIOJIHIII 00s13aTEILHOE 3a/IaHHE.
OTBeT OLIEHHBaeTCHA 0TMETKOH “2”, eciu:
® HE PACKPHITO COJIepKaHue YyueOHOTO MaTepurana;
e OOHapy>XeHO HE3HAHHE WM HE TOHUMAaHUE YICHUKOM OOJIbIIICH UM HanboJiee BaKHOM
4acTu y4eOHOro MaTepuana;
® JIONMYIICHBI OMMUOKH B OMPEIEICHUH TIOHITHS, TIPU UCIIOJIb30BAHUM MaTEeMaTUUECKON
TEPMHUHOJIOTHH, B PUCYHKAX, YepTexax Win rpadukax, B BEIKIAIKAX, KOTOPBIC HE
WCIIPABJIEHBI MOCJIE HECKOJIBKUX HABOSIIUX BOIPOCOB YUUTEIS.

OueHuBaHue NUCHLMEHHBIX PadoT:

[Ipu nmpoBepke NUCHbMEHHBIX paboT O MaTEeMAaTHKE CIIEAYET Pa3IuiaTh rpyoble U HETpyOble
OLIMOKH.
K rpy0bim ommdkam oTHOCATCS:
® -BBIUKCIHUTENbHbIE OIIMOKU B IPUMEpaX U 3ajaydax;
e -omMOKM Ha HEe3HAHHE MOPSAKA BBIMOJIHEHUS apU(PMETUUECKUX JIeHCTBUIA;
® -HEMPaBWJIHLHOE PEHICHHUE 3a/1a4H (TIPOITYCK JICHCTBUMN, HETIPABHIIBHBIN BHIOOD ACHCTBUH,
JIUITHEE ICUCTBUE);
e -HEJOBEJCHME 10 KOHLA PELIEHUS 3a4a4 WIN IPUMEpa;
-HEBBITNIOJIHEHHOE 3aJ[aHue.
K Herpy0ObIM omm0kamM oTHOCATCSA:
-HEepalrOHAJIbHBIE IPUEMbI BHIYHCIICHUH;
- HeNpaBUJIbHAs IOCTAHOBKA BONPOCA K JICHCTBUIO ITPU PELICHUH 331a4H;
-HEBEPHO CPOPMYJIMPOBAHHBIN OTBET 3a/1a4H;
-HEMPaBUJIbHOE CIIUCHIBAHNE IAHHBIX YHMCEN, 3HAKOB,;
-HEJIOBE/ICHUE 10 KOHIIa MpeoOpa3oBaHM.
[Ipu oneHKe MUCHbMEHHBIX PA0OT CTABSTCS CEAYIOLIUE OTMETKU:
“5”- ecnu 3a/1a4u pelIeHbl 0e3 OMnO0K;
“4”- ecnu nomymieHsl 1-2 HerpyOble ommnoKy;
“3”- ecnu gonyiueHsl 1 rpy0as u 3-4 HerpyOble ommoKy;



¢2”- He3HaHHWE OCHOBHOTO NIPOrPaMMHOI'0 MaTepuaa Wik OTKa3 OT BBIIIOJIHEHUS
y4eOHBIX 00SI3aHHOCTEM.

OnenuBaHue TECTOBBIX padoT:
“5”- ecniu Habpano ot 8110100% OT MakcUMaIbHO BO3MOKHOTO Oaia;
“4”- ot 6110 80%);
“3”- ot 51 no 60%;
“2”- no 50%.

Dopmuposanue YY/[:
PeryasituBubie YY/I:

onpedenams 1eIb IEATEILHOCTH HAa YPOKE C TIOMOIIBIO YUUTEISI U CAMOCTOSITEIBHO;
YUYUTBCSA COBMECTHO C YUUTEJIeM OOHAPYKUBATh U (hopmynuposams yuebHyo npooiemy,
YUUTBCS NIaHUpOo8ams y4eOHYIO NesITeTbHOCTh Ha YPOKE;
8bICKA3bI6AMb CBOIO BEPCHIO, MBITATHCS MPEAarath cnocod e€ mpoBepku (Ha OCHOBE MPO-
QYKTHBHBIX 33/IaHUN B yUCOHHKE);
— paboTast Mo MpeATIOKEHHOMY TIIAHY, UCHOIb308aMb HEOOXOUMBIE CpeicTBa (YUueOHUK,
KOMIIBIOTEP U UHCTPYMEHTHI);
— onpedenamp yCIEIIHOCTD BHIITOJIHEHHS CBOETO 3aJaHUS B JUAJTIOTE C YUUTEIIEM.
CpenctBoM GpOopMUPOBAHUSI PETYIISITUBHBIX IEHCTBUI CITy’KaT TEXHOJIOTUS MTPOOIEMHOTO
JManiora Ha dTare U3y4eHus HOBOTO MaTepHala M TeXHOJIOTHUS OLIEHUBaHUs 00pa30oBaTeNbHBIX
JOCTUKEHUM (yU4eOHBIX YCIIEXOB).

ITo3naBarenbHbie YY/I:
— OpPHEHTHUPOBATHCA B CBOEH cHCTEMe 3HAHUM: nOHUMamb, YTO HYKHA JOTIOJIHUTEIbHAS H-
dhopmartus (3HAHUS) UL pEIICHUs Y9eOHOW 33a/1aud B OJMH IIIar;
— Oenamb TIpEIBAPUTENBHBIN 0mbop UCTOYHUKOB MH(OpMALIMK [T pelieHus yueOHoH 3aa-
qu;
— 100BIBaTh HOBBIC 3HAHUS: HAX0OUMb HEOOXOIMMYI0 HH(POPMAIIHIO, KaK B YUeOHUKE, TaK U B
MPEUIOKEHHBIX YUUTEIEM CIIOBapsX, CIIPAaBOUYHUKAX U MHTEPHET-pecypcax;
— J00BIBaTh HOBBIC 3HAHUS: U38/1eKamb UH(HOPMAIIHIO, TPEICTABICHHYIO B pa3HBIX (popmax
(Tekcr, TabnuIa, cxema, WUTIOCTPAIUs U Ip.);
nepepadaTbIBaTh MOMyUYEHHYIO0 HHPOPMALIUIO. HAO00ams u 0e1ams CaMOCTOSATEIIbHBIE
6b1600b1. CpencTBOM (hOpMHUPOBAHUS TTO3HABATEIBHBIX ICHCTBUIN CITY)KHT yIeOHBIH MaTepra
U 3aJaHus ydeOHMKa, 00eCcreurBaoIIre NEPBYI0 JTUHUIO PA3BUTHUS - YMEHUE OOBSICHITH MUP.

KommynukatuBubie YY/I:
— JIOHOCHUTb CBOIO TTO3HUIIUIO JIO JPYTUX: 0OPMIANb CBOIO MBICTH B YCTHOM W MTUCHMEHHOU
peun (Ha ypOBHE MPETOKEHUS UITH HEOOJBIIIOTO TEKCTA);
— CIIyImIaTh 4 IOHUMATh peudb OpyeUux;
BBIPA3UTEIILHO YUmams U nepeckasvléams TEKCT;
écmynams B O6ecelly Ha YpOKE U B )KU3HU;
COBMECTHO 00208apusamscsi O IpaBUlax OOIEHUS U MIOBEJICHUS B IIKOJIE U CIEeI0BaTh UM;
YUUTBCS 8bINOIHAMD PA3TMYHBIC PO B TPYIIE (JIUAepa, UCIIOIHUTENSI, KPUTHKA).
CpenctBoM GOpMUPOBAHHSI KOMMYHHKATHBHBIX JCHCTBUN CITyKAT TEXHOJIOTHS TPOOIEMHOTO
nuanora (moOy>KAaroIui U OIBOASIIUN AUATIOT ), TEXHOJIOTUS TPOAYKTUBHOTO YTCHUS U
OpraHu3aIys padoThl B MaJbIX TPYIIIaX.

JIMYHOCTHBIE AOCTUIKCHUS YHALLIUXCH



® WCMOJB30BATH MPUOOPETECHHBIC 3HAHUS 1 YMEHHUS B IPAKTHUECKOMN IEATEIIEHOCTH H
ITOBCETHEBHOM KU3HU JIJIA:
-MOJEJIMPOBAHUS IPAKTUYECKUX CUTYallMi U HUCCIEN0BAHUS TIOCTPOESHHBIX MOJEIEH C
HCII0JIb30BAHUEM ammapara aareopsl
-OIKCaHUS 3aBUCHMOCTENH MeXy PU3NYECKIMHU BEIMYMHAMHI COOTBETCTBYIOLIUMU
(dbopMynaMu Npu UCCIETOBAHUN HECTOKHBIX IPAKTUYECKUX CUTYaIUH;
-MHTEPIIPETAUH IPa()UKOB pEeATbHBIX 3aBUCHMOCTEH MEX/Ty BETUYNHAMH.

e (opMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH
00yyJaromuxcs K CaMOPa3BUTHIO U CAMOOOPA30BaHHIO Ha OCHOBE MOTHBAIIH K OOYYEHUIO U
MTO3HAHMIO, BEIOOPY JanbHENIIIero oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpE TIpodeccuii u
poeCcCHOHATBHBIX MPEANOYTEHUH, 0CO3HAHHOMY MOCTPOSHUIO HHANBH LY aIbHON
00pazoBaTeIbHON TPACKTOPHUHU C YIETOM YCTOMUUBBIX MIO3HABATEILHBIX HHTEPECOB

e (opmupoBaHUE IETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKU

e (opMHpOBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIICHUH U COTPYIHUYECTBE CO
CBEPCTHHUKAMHU, CTAPIIMMH U MJIQJAIIUMHI B 00pa30BaTeIbHOM, OOIIIECTBEHHO TOJIE3HOI,
yueOHO-HCCIIeIOBATENILCKOM, TBOPUECKOM U APYTUX BUAAX JESATEIHHOCTH

e yMEHHeE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIHU B YCTHOM U MUCHMEHHOU peun,
MMOHUMATh CMBICT TIOCTaBJICHHOMN 3a]]aui, BEICTPAUBaTh apryMEHTAIUIO, TIPUBOUTH
MIPUMEPHI U KOHTPIIPUMEPHI

® KPUTUYHOCTH MBIIUICHUS, YMEHUE PACIIO3HABATH JIOTHUECKU HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTIUYATh TUMOTE3Y OT (haKTa

® KPEaTUBHOCTH MBIILICHHUS, MHUIIMATHBY, HAXOTYUBOCTh, aKTHBHOCTb MIPH PEIICHUH
anredpanvecKkux 3aaad

® yMEHHUE KOHTPOJIUPOBATH MPOLECC U Pe3yJIbTaT yueOHOH MaTeMaTH4eCKOM NesITeTbHOCTH

® CIIOCOOHOCTH K AMOLIMOHAIIBHOMY BOCHPUSITHIO MAaTEMaTHUYECKUX O0BEKTOB, 3a/1a4,
pELICHUH, pacCyKICHUN

Conep:xxanmne y4eOHOro npeamera

IMoBTOpEHHE.
Heab: [ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUs 3HAHUN, YMEHUI 1 HaBBIKOB 32 KypC
anreOpsl 8 Kimacca.

I'nasa 1. Kpagpatnunas pyHkuus.

@yuxyus. Ceoticmea ¢hynxyuil. Keaopamuwiii mpexunen. Paznosicenue Keaopamuozo mpexuieHa
na muoxcumenu. @yuxyus y = ax® + bx + ¢, eé ceoticmsa u 2pagux. Hepasencmea emopoii
cmeneHu ¢ 00HOU nepemenHol. Memoo unmepeanos.

Heab: pacmmpuTh CBeIEHUS O CBOMCTBaX (DYHKIIMH, 03HAKOMHUTH 00YUaIOIIUXCS CO
CBOMCTBaMH U TpaUKOM KBAIPATUIHON (DYHKIIUU, CHOPMHUPOBATH YMEHHUE peliaTh HEPaBEHCTBA
Buja ax? + bx + ¢>0 ax? + bx + ¢<0, rne a= 0.

B Hagane Tembl cuCcTeMaTU3UPYIOTCS cBeieHus 0 PyHKIusIX. [IoBTOPSIFOTCS OCHOBHBIC
MOHATHS: QYHKIIHS, apryMEHT, 00J1acTh onpeenieHus GyHkiuu, rpaduk. J[aroTcs moHITHS O
BO3pACTaHUU U yObIBaHUM (PYHKIIMU, TPOMEXKYTKaX 3HAKOMIOCTOSIHCTBA. TeM caMbIM co3/1aeTcst



0aza JUIsi yCBOCHHS CBOMCTB KBaIPATHYHOM M CTENICHHOW (DYHKITUH, a TakyKe IS TaTbHEHIIero
yrayOsieHus QyHKIIMOHATBHBIX MPEACTaBICHUH PH N3YYEHUH Kypca alreOpbl 1 Hadasl aHaTu3a.

[ToArOTOBUTENBHBIM IIArOM K U3YYEHUIO CBOMCTB KBAaJIpaTUYHOU (DYHKIIUU SBISETCS
TaK)Xe PACCMOTPEHHUE BOIIPOCA O KBAJAPATHOM TPEXUJICHE U €ro KOPHSX, BBIICTICHUHU KBaJIparTa
JIBYYJIEHA U3 KBAJIPATHOTO TPEXWICHA, PA3JI0KEHNHU KBAJAPATHOTO TPEXUICHA HA MHOKHUTEIH.

W3y4enune KBaapaTHuHON (QyHKIMKM HAYMHAETCS C PACCMOTPEHUs (PyHKIUM y=ax?, eé
CBOWCTB M 0cOOEHHOCTEH rpaduka, a Takke JPYyruX YaCTHBIX BUIOB KBAAPATUYHON (PYHKLIUU —
GyHKIMHE y=ax+Nn, y=a(x-M)%. DTH cBeJeHHs UCTIONIBL3YIOTCS IPH U3YYEHHHU CBONCTB
KBaJpaTUYHOHN (yHKIHUH 0011ero Buaa. BaxkHo, 4T0OBI 00ydaromumecs MOHsIIN, 9YTO Ipaduk
Gynkmun y = ax? + bx + ¢ MoxkeT ObITH OMyYeH U3 Tpaduka GyHKIUH Y = ax? ¢ HOMOIIBIO JABYX
HapauIeNbHbIX nepeHocoB. [TpuéMel moctpoenus rpaduka GyHKIUK y = ax? + bx + ¢
0TpabaThIBAIOTCS HA KOHKPETHBIX NpuMepax. [Ipu a3ToM ocoboe BHUMaHUE cleayeT YISIUTh
(hopMHPOBaAHHIO y 00YUAIOIIMXCSl YMEHHUS YKa3bIBaTh KOOPAMHATHI BEPIIUHBI TapaboJibl, €e 0Ch
CHMMETPUH, HAIIPaBJICHHE BETBEH 1mMapadoJIbl.

[Ipu n3ydyeHun 3TOM TeMbl JadbHEWIIIEEe Pa3BUTHE MOIYYaE€T YMEHUE HAXOIUTh MO
rpaduKy TpOMEeKYTKHA BO3pacTaHUs U yObIBaHUS (QYHKIIHH, a TAKXKE IPOMEXKYTKH, B KOTOPBIX
(GYHKIMS COXpaHSET 3HAK.

dopMHUpOBaHKE YMEHHUH peIlaTh HePaBEHCTBA BHa ax? + bx + ¢>0 ax? + bx + ¢<0, rae
a# 0, ocyliecTBisIeTCs C ONOPOI Ha CBEACHUS O TpaduKe KBaIpaTUIHON QyHKIUU
(HanpaBJieHHE BETBEH 1MapaboIIbl €¢ PaCIoNIoKEHHE OTHOCUTENBHO och OX).

OOyuJaronmecst 3HAKOMATCSI C METOJIOM HHTEPBAJIOB, C TIOMOIIBIO0 KOTOPOTO PEIIAIOTCS
HECJIOKHBIE pallMOHANIbHBIE HEPABEHCTBA.

OO6yuaronyecs: 3HaKOMSATCS. CO CBOMCTBAMHU CTENIEHHON (PyHKIMU y=X" IIPU YETHOM H
HEYETHOM HaTypaJbHOM IMoKa3zarene N.. BBogurcs moHsTHe KOpHS N-it crenenn. OOyuarommecs

JIOIKHBI TIOHUMATh CMBICI 3amuceii Buga ¥—27 , ¥81. OHM noay4aroT mpeacTaBIeHue o

HAaXO0X/ICHWU 3HAYEHHUI KOPHS C MOMOIIBIO KAbKYJISITOPa, TPHYeM BhIpaObOTKa
COOTBETCTBYIOIIUX YMEHUH HE TpeOyeTCsl.

I'naBa 2. YpaBHeHUs] 1 HEPABEHCTBA € 0/IHOI NepeMeHHOM.

L]envie ypasuenus. Hepasencmea 6mopoti cmenenu ¢ 00HOU nepemeHHou. Memoo unmepsanos.

Henb: cucremMaTu3npoBaTh U 0OOOMIUTE CBEJCHHS O PEIICHUU IEIBIX C OJHON
nepeMeHHOM, chOPMHUPOBATH YMEHHE PElIaTh HEPABEHCTBA BHAA ax> + bx + ¢>0 ax? + bx + ¢<0,
rae a# 0. BeipaboTath yMeHHe pemiaTh IpoCcTeilne CUCTEMBI, CoAepIKalllue ypaBHEHUE BTOPO
CTENEHU C ABYMsI IEPEMEHHBIMU, U TEKCTOBBIE 33/1a4H C TIOMOIIbBIO COCTABJIEHUS TAKUX CUCTEM;
BBIPabOTaTh YMEHHUE PEIaTh MPOCTEUIIINE CUCTEMBI, COJIEPKAIINE YPABHEHHUE BTOPOU CTETICHH C
JBYMsI IEPEMEHHBIMH, U TEKCTOBBIE 3314l C IOMOILBIO COCTABIICHUS TAKUX CUCTEM.

B 37011 TEME 3aBepIIacTCSA N3yYEHUE PALMOHAIBHBIX YPAaBHEHUI C OJHOM NIEpeEMEHHOM. B
CBSI3H C 3THM IIPOBOJAUTCS HEKOTOPOE 0000IIEHHE B YyTITyOJICHHE CBEICHUI 00 ypaBHECHHSX.
BBonsTCS MOHATHSA LIENOr0 PallMOHANBHOTO YpaBHEHHS U ero creneHu. O0yyaromiecs
3HAKOMSITCS C PEIICHUEM YPaBHEHUN TPEThEH CTENEHU U YETBEPTOU CTEMEHU C MTOMOILBIO
Pa3JIOKEHHUSI HA MHOYKUTENIM U BBEJICHUSI BCIIOMOTAaTeNIbHOM IEpEMEHHON. MeTo1 pereHust
YpaBHEHUM ITyTEM BBEJICHHS BCIIOMOTATEIbHBIX TEPEMEHHBIX OYIET IMIMPOKO UCIIOIH30BATHCS
JanbHEHIIIeM MPU PEHICHUH TPUTOHOMETPHUECKUX, TOTapU(PMHUUECKUX U IPYTHX BUOB
YPaBHCHUH.

dopMHUpOBaHKE YMEHHUH peIIaTh HEPABEHCTBA Bua ax? + bx + ¢>0 ax? + bx + ¢<0, rae
a# 0, ocymiecTBIseTCS C OMOPOI HA CBeZieHHsI O TpaduKe KBaIpaTUUHON PyHKINH
(HampaBIieHHE BETBEH MapaboJIbl €€ PACIOI0KEHHE OTHOCUTENBHO ocH OX).

OOyuaromuecs 3HaAKOMSTCS ¢ METOZIOM MHTEPBAJIOB, C TTIOMOIIBI0 KOTOPOTO PEIIAIOTCS
HECJIOKHBIE PALIMOHAJIbHBIE HEPABEHCTBA.

I'maBa 3. YpaBHeHuUsI H HEPABEHCTBA C IBYMS IlepEeMEHHbIMH.



Vpasuenue c 08yms nepemennvimu u e2o epaghux. Cucmemul ypagueHutl 6mMmopotl
cmeneHu. Pewenue 3a0au ¢ nomowwio cucmem ypasnenuii mopoii cmenenu. Hepasencmea c
08YMS NEPEeMEHHBIMU U UX CUCTEMDBI.

Ilesas: BeIpaboTaTh YMEHHUS peUIaTh IPOCTEUIIINE CUCTEMBI, COAEPIKaINe ypaBHEHHE
BTOPOW CTEIIEHU C JBYMS IEPEMEHHBIMM, U TEKCTOBBIE 3a/1a4M C IOMOIIBIO COCTABIICHUS TAKUX
CHCTEM.

B naHHOM TeMme 3aBeplIaeMcsl U3y4EHUE CUCTEM YPABHEHUHN C JBYMS. [IEPEMECHHBIMU.
OcHOBHOE BHUMaHHE YENsAETCs CUCTEMaM, B KOTOPBIX OJTHO U3 YpaBHEHUI epBOi cTeneHu, a
Jpyroe BTOpoi. M3BecTHbINH 00yyaromuMcs crnocod nojACTaHOBKA HaXOIUT 3/1€Ch JlallbHEHIIee
IIPUMEHEHHUE U NT03BOJIAECT CBOJUTD PELICHUE TAKUX CUCTEM K PELICHUIO KBaPATHOIO
YPaBHEHU.

O3HakoMJIeHHE O0YYarOIUXCsl C IPUMEPaMU CUCTEM YpaBHEHUH ¢ ABYMs IEPEMEHHBIMH,
B KOTOPBIX 00a ypaBHEHHs BTOPOIl CTEMEHH, TOJIKHO OCYIIECTBIATHCS C I0CTaTOYHON
OCTOPOKHOCTBIO ¥ OIPAHUYMBATHCS IIPOCTEUIIMMHU IIPUMEPAMHU.

[IpuBneueHyne N3BECTHBIX 00YUYaAIOIIUMCS TPa(GUKOB MTO3BOJISET IPUBECTU IPUMEPHI
rpadu4ecKoro pemeHus cucreM ypaBHeHH. C moMoIIbIo rpaguuecKux MpeACTaBIeHU MOXKHO
HarJIS/IHO MTOKa3aTh 00YYarOMIMMCS, YTO CHCTEMBI IBYX YPaBHEHUI ¢ ABYMS IepeMEHHBIMU
BTOPOM CTENIEHH MOTYT UMETh OJJHO, /1BA, TPH, YETHIPE PEIICHUS I HE UMETh PEIICHUI.
PazpaOotanHblif MaTeMaTHYECKHI anmapaT MO3BOJIET CYIIECTBEHHO PAaCIIUPUTh KII1acc
COJIEP>KATEIIbHBIX TEKCTOBBIX 3a/1a4, PEIIAEMBIX C IIOMOILBIO CUCTEM YPAaBHECHUM.

I'naBa 4. Ilporpeccuu.
Apugpmemuueckas u ceomempuuecxasn npozpeccuu. Popmynel N-20 uieHa u cCyMmol nepevix N
unenos npoepeccuu. beckoneuno yoviearowas ceomempuieckas npopeccus.

Henw: nat nousATus 00 apudMeTndecKoil U reOMeTPUUECKOM Mporpeccusx Kak
YHCIIOBBIX MOCIE0BATENBHOCTAX 0COO0T0 BUA.

IIpu n3y4eHuun T€MbI BBOAUTCS IIOHATHE I1OCIIEN0BATEIbHOCTH, PA3bIACHAETCS CMBICI
TEPMUHA «N-I YJIEH MOCIE0BaTEIbHOCTIY, BbIpa0aThIBACTCS YMEHHUE UCIIOIb30BATh UHJIEKCHOE
o003HaYeHHe. DTH CBEAECHUS HOCST BCIIOMOTaTENIbHBIA XapaKTep U UCIONb3YIOTCS JUIsl H3y4YEHUs
apu(pMeTHYeCcKOi 1 TeOMETPUIECKOM MPOrpeccuid.

Pa6ora ¢ popmynamu N-ro 4jeHa ¥ CyMMBbI IEPBBIX N WIEHOB IPOrPECCHil, TOMUMO CBOETO
OCHOBHOT'O Ha3HA4EHUs, IO3BOJIIET HEOJHOKPATHO BO3BPALATHCS K BBIYMCICHUSM,
TOIECTBEHHBIM MTPE0OPa30BaHUSAM, PEIICHUIO YPABHEHUH, HEPABEHCTB, CUCTEM.

PaccmatpuBaroTcst XapakTepuCTHYEeCKHE CBOWCTBA apU(PMETHIECKON U T€OMETPHUYECKON

IIPOTPECCUH, YTO MO3BOJIAET PACIIUPUTh KPYT MPEAIaracMalx 3ajad.

I'naga 5. DjieMeHTHI KOMOMHATOPUKYU U TEOPUHM BEPOATHOCTEH.
Kombunamopnoe npasuno ymuoscenus. Ilepecmanosxu, pazmewjeus,, Couemanusl.
OmHuocumenvhas 4yacmoma u 6eposiMHOCMb CIVYAUHO20 COObIMUSL.

Heab: 03HAKOMUTH O0YUAIOIINXCS C TIOHATUSMHU NIEPECTAHOBKH, pa3MEIICHHUS,
COUYETAHMSI U COOTBETCTBYIOIIMMH (DOpMyIaMu JyIs MOACYETa UX YHCIIa; BBECTH MOHSATHUS
OTHOCHUTEIILHOM YaCTOTBI M BEPOSTHOCTH CITYYAHOTO COOBITHS.

W3yueHne TeMbl HAUMHACTCS C PEIICHHS 33]1a4, B KOTOPBIX TPeOyeTCsl COCTaBUTh T€ WIIH
WHBbIC KOMOMHAIIMH JIEMEHTOB U. IMOJCYUTATh UX YHCI0. Pa3bsiacHseTcss KoOMOMHATOPHOE
MIPABUIJIO YMHOXKCHHS, KOTOPOE UCTIOJTHSATCS B JATbHEHIIIEM IPH BBIBOIC (DOPMYJT JUTS TTOACUETA
Yrcia MepPecTaHOBOK, Pa3MEIICHHI U coueTanuid. [Ipy n3yueHnn JaHHOTO MaTepuala
Heo0X0 MO 00paTUTh BHUMAHKHE 00YYAIOIINXCS HAa PA3IMUUe MOHATUH «pa3MEIICHHE» U
«coveranuey, ChOpMUPOBATh Y HUX YMEHHUE ONPEICIIATh, O KAKOM BUIC KOMOMHAIIMH HJIET PEYb
B 3aj1aye.

B nanHoli Teme oOydaromuecs 3HAKOMSTCS ¢ Ha4adIbHBIMH CBEJICHUSMH U3 TCOPHH
BEPOSTHOCTEH. BBOAATCS MOHATHS «CIIy4aiiHOE COOBITHEY, «OTHOCHTEIBHAS YaCTOTAY,
«BEPOSATHOCTH CIYYAHHOTO COOBITHS». PaccMaTpuBaroTCsl CTATUCTUYECKHIA U KITACCHYECKUH
MOAXO/IBI K OTIPE/ICIICHUIO BEPOSITHOCTHU CIIy4aifHOTO COOBITHS. BaxkHO 00paTuTh BHUMAaHUE



o0yJaronmxcs Ha TO, 9TO KJIIACCUYECKOE OTPE/ICIICHHE BEPOSITHOCTH MOKHO IIPUMEHSTH TOJIBKO

K TaKMM MOJCIISIM pCaJIbHBIX CO6BITHI>1, B KOTOPBIX BCC UCXOAbI ABJIAIOTCA PaAaBHOBO3MOXHBIMH.
6. IloBTOpPEHUe.

Heab: [ToBTOpeHue, 06001IeHNE U CHCTEMAaTU3allMs 3HAHWM, YMEHUN U HABBIKOB, TTOJTyYEHHBIX

Ha ypOKax I0 JIaHHBIM TeMaM (Kypc anreopsl 9 kiacca).

CrpykTypa Kypca

KoauuecTBO 4acoB mo pa3aejiam:

KoanuyecTBo 4acoB
Paznen B paboueii
nporpamMmme
1. BBogHOe noBTOpEeHUE 3
2. KBagpatnunast QyHKIHIS 21
3. YpaBHEHHS U HEPABEHCTBA C OJJHOM 14
MepEMEHHOMN
4. YpaBHEHUS U HEPABEHCTBA C ABYMsI 16
IIepEeMEHHBIMU
5. Apudmernueckas U reoMeTpuIecKas 15
MPOTPECCUU
6. DIIeMEHTBl KOMOMHATOPUKH U TEOPUHU 16
BEPOATHOCTEH
7. UtoroBoe nmoBTopenue. Pemenne 3aaay mo 12
kypcy VIl —I1X kmaccos
Hroro 97
IlepeyeHb KOHTPOJILHBIX PadoT
1 | KonrpoabHas padora Nel o teme «DyHKITUN U UX 27.09
CBOICTBa.
KBazpaTHbIi TpexwieH»
2 | KonTpoabHasi padora Ne2 mno teme «KBaapartuuHas 1.11
GyHkuus
3 1.12

KountpoJsbHas padora Ne3 no treMe «YpaBHEeHUS U
HEPaBEHCTBA C OJ{HOI MepeMeHHOI»

4 KoutposbHas padora Ned mo teme «YpaBHeHUs U 19.01
HEPABEHCTBA C IBYMsI NepeMEHHbIMU)

S | Kontpoabnas pa6ora NeS o reme «Apudmerndeckast 7.02




Nporpeccusn

6 | KonTpoabHasi padora Ne6 mo teme «I'eomeTpuueckas 27.02
MPOrpeccusn)
7 KonTpoabHas pa6ora Ne7 no treme «JieMeHTbI 10.04

KOMOMHATOPHUKM U TEOPUU BEPOSITHOCTEI)

TpeGoBaHusi K yPOBHIO NOATOTOBKH Y4ALIMXCH.

Oosa3amenvHblil MUHUMYM COOEPHCAHUA 00pPA306aAmMEIbHOI 001acmu
Mamemamuka.
o Jlelicmeusi ¢ 00bIKHOBEHHBIMU U OeCAMUYHBIMU OPOOIMUL.
® Dopmyibl COKPAUWEHHO20 YMHONCEHUS.
o ToorcoecmaenHble npeodpa306aHuUs aneeopaudeckux blPaAXCeHUl.
o Cmenenb ¢ HAMYPATbHLIM NOKA3AMENEM.
o Jluneiinvie ypagHenuss U HEPABEeHCMBa ¢ 0OHOU NepPeMeHHOU.
¢ KsaopamHule ypagHeHusl.

Tpebosanus Kk mamemamuueckoi no02omoeKe
Ypoesenwv ooazamenvnoit noozomosexu ooyuarouiezocs
YMeTh BBINONHATH JEHUCTBUS C OOBIKHOBEHHBIMU U ACCATUYHBIMU APOOSIMHU.
YMETh BBITTOJHATH TOXKIECCTBCHHBIE MPEe0Opa30BaHUs AreOPAaNdeCKUX BBIPAKCHHIA.
3HaTh (HOPMYJIBI COKPAILIEHHOTO YMHOKEHHUS.
YMeTh pemars JTUHEHHbIE YPABHEHHUS! U HEPABEHCTBA U UX CUCTEMBI.
YMeTb pemarh KBaipaTHbIE YpaBHEHHUS.

Ypoesenwv ooazamenvnoit noocomosxku evinycknuka
e Halinute 3HaueHUE BbIpaKEHUS:

3. 8.7 13 5)2115:141-2,8.0,125:
81520 50

e YrpoctuTh Beipaxkenue: 4c(c—2)—(c— 4)2;
e Pemire ypaBHEeHUeE: 2x° +6x—-4=0;

e Pemmre HepaBenctBo: 18 —3(1—x) < x+2.

YPOGeHb 603MOMCHOIL NOOZOMOBKU 6bINYCKHUKA



e Haiinute 3Hauenue BeipaxkeHus: 0,364 : % + % :0,125+2,5-0,8;

b? 2ab b
® YIIPOCTUTE BBIPAKEHUE: —; | = 5= ;
a“—2ab \a"—-4b° a+2b
ePeuire ypaBHenue: 3x° +x—4=0;
6x—-15y =12,

e Pemmure cucrem aBHEHUMN:
yp 4x—9y =10.

2.Keaopamuunas gpynkuyus.

Oynkuus. O6nacTb onpeaeneHus U 06aacTh 3HaueHui pyHKkuuu. CBolcTBa (PyHKIUIA.
KBagparHblil TpeXwIEH U €ro KOpHU. Pa3oxkeHne KBaApaTHOIO TPEXUWICHA HA MHOKUTENH.
KBanparuunas ¢pysnknus u ee rpadpuk. @ynknus y = X. Kopens n-oit crenenu.
B pe3ynomame uzyuenun 0annoii memot 00y4aOuuiica 00134cen
3HaAmMb/NOHUMAmb: OTIpe/IeNIeHIe KBaJpaTHOTO TpeXuwieHa, (pOpMyITUpPOBKY TEOPEMBI O
Pa3I0KEHUU Ha MHOXKUTEIM KBAJAPATHOTO TPEXWIEHA; ONPEIEICHIE CTeNeHHOW (PyHKINHU C
HaTypaJbHBIM [10Ka3aTeJIeM; CBONCTBA CTENEHHON (DYHKIMH C YETHBIM U HEUETHBIM
IIOKa3aTeNeM; ONPEAEIICHNE KOPHS M1-0i CTENEHU C pallMOHAIbHBIM NIOKA3aTENIEM;
yMmemb: BbIACIATH KBaJpaT ABYUWIEHA U3 KBAJAPATHOI'O TPEXWIEHA; PaCKJIaIbIBATh TPEXUIEH Ha
MHOYHTEJIH, €CIIU €CTh KOPHH; CXeMaTHUECKU N300paxaTh rpaguk GyHKIHUN y=X NPU
Pa3IMYHBIX I ¥ ONUCHIBATh CBOMCTBA; BBIUMCIIATH 3HAYEHUE KOPHS -0l CTENEHH; yIIPOIIATh
BBIPAKEHUS CO CTETIEHSAMHU.
Hcnonvzoeamv npuobpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eaAmenbHOCIU U
NnO0BCEeOHeGH O Heu3HU JUTS: UYTeHUs Tpa(uKoB QYHKUNHN, pelIeHs] HECIO0KHbIX allre0OpandecKux
3ajay.

Yposenwv o6azamenvnoit noocomosxku eévinyckHuka

e Haiinute 3Hauenue pyHkmmm Y = x° —6x+4 mpu x =-5, x =0.
e TTocTpoiite rpaduk pyHKIHH y = x° —6x +5.

e Pa3noxuTe KBaApaTHEIH TpexuneH 2x° +5x—3 Ha MHOXKHTEIH.

YP08eHb 603MONCHOIL NOOZOMOBKU 6blNYCKHUKAQ

e [locTpoiite rpaduk QyHKIMH:
a)y=x2—3|x|+2; 0) y=‘x2—6x+5‘.
e Haiiyiute p u ¢, ecou mapa6ona y = x° + px +¢ HepeceKkaeT 0ch aBCIHCC
B TOYKaxX X=2 U X=3.
e TIpy KaKOM 3HAYEHHH p BHIpaXKeHHe 2px° —2X—2p—3 CTAHOBHUTCA
KBaJIPaTHBIM TPEXWICHOM, OJTHUM M3 KOPHEH KOTOPOTO SIBJISIETCS YUCIIO HYJIb?

Haiinnre BTOpOil KOpEHb.

YVYA:
KommyHuKaTHBHBIE:
CrnywaTs 1 casllIaTh Ipyr JIpyra; NpeAcTaBiIsTh KOHKPETHOE COJIepKaHue U cooOIIaTh €ro B
MUCHbMEHHOM U YCTHOU (hopMme.
PerynsiTuBHubie:
[IpuHMMAaTh TO3HABATENBHYIO 1I€]1b, COXPAHITh €€ IPU BBIIIOJHEHUH YUEOHBIX AEHCTBUH,
peryIMpoBaTh BECh NPOIIECC UX BBITOJHEHUS U YETKO BBIMIOJIHATH TPeOOBaHMS MO3HABATEIbHON
3a/1a4H.
ITo3naBaTenbHbIE:



BBIBOIII/ITB CJICACTBHUA U3 UMCIHOIINUXCA B YCIIOBUU 3a/Ia41 JAHHBIX; YCTaHABJIMBATb NPUYIUHHO-
CICACTBCHHBIC CBA3H.

3.Ypasnenus u nepasencmea c 00noil nepemeHHoil.

Lenoe ypaBHeHue u ero kKopHu. [[pobHble panmoHanbHble ypaBHEHUs. Pelienrne HepaBeHCTB
BTOPOMU CTEIIEHU C OAHOU IIepeMEHHON Perenne HepaBeHCTB METOI0M UHTEPBAJIOB.
B pezynomame usyuenusn 0annoi memot 00y4arOuiuiica 00a14cen
3HAMb/NOHUMAMB TIOHSITUS LI€JI0OT0 PALIMOHAIIBHOTO YPaBHEHUS; CIIOCOOBI pa3ioKeHHs
MHOT'OWIEHA Ha MHOXKUTEIH; OTIpeielieHNe OMKBAAPAaTHOrO, IPOOHO-PAIIIOHAIIBHOTO
YPaBHEHHMIA; AITOPUTM PELICHUsI APOOHO-PAMOHATBHBIX YPAaBHEHUH; ONpe/ieNieHre HepaBEeHCTBA
2-0H CTENEeHH C OJTHOM NEPEMEHHOM; rpadUUeCKUid CIIoco0 peIIeHUs] HEPABEHCTB (AITOPUTM);
METO]l UHTEPBAJIOB;
YMemp: ONIPENIENIATH BU/Ibl YPAaBHEHHIA; BIIAIETh PA3IMYHBIMU CIIOCOOAMH Pa3TIOKEHHS
MHOTOYJIEHa Ha MHOKUTENH; IPUMEHSTH aJITOPUTM pelleHus: APOOHO-palliOHATBHBIX
YPaBHEHHUH Ul UX PELICHHUS; OIPEEIIATh HEPABEHCTBA 2-01 CTENEHH C OJTHOM IEPEMEHHOM;
MPUMEHSATH rpadUIecKuii CrIoco0 I UX PEUICHUS; TPUMEHSATh METO]] UHTEPBAJIOB.
Hcnonvzoeams npuodpemennsle 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAMmeTbHOCIU U
NOBCEOHEeGH O MHCU3HU JUTS: PELICHNS LeNIbIX pallMOHAIbHBIX, OMKBaIPaTHBIX, JPOOHO-
palOHaIbHBIX YPAaBHEHUH.

Yposenwv o6azamenvnoit noocomosxku evinyckHuka

e Pemite ypaBHEeHHE — + =1
X x+2

e Pemmre HepaBeHCTBO 2x° +5x—3>0;

e Pemurte HEpaBEHCTBO (2x — 3) (x + 4) <0.

Yposenwv 603morcnoit noozomosku evinyckHuka
X A | 7x+6
x+1 x+2 x> +3x+2’

e Pelure ypaBHEHME:

o HaiinuTe perneHns HepaBeHCTBA X~ — 3 xX— 3 <0, mpuHaANe)alMe IPOMEKYTKY
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2+9x—5x?
o Pennre HEPaBEHCTBO: —————— >

3x*-2x-1
YYI:
KommyHuKaTHBHBIE:
Caymate ¥ cpIaTh IpyT Apyra; MPEeACTaBIATh KOHKPETHOE CO/Iep)KaHue U COOOIIaTh ero B
MMUCHbMEHHOU U YCTHOU (hopMme.
PerynasTuBubie:
[IpuHMMaTh TO3HABATENBHYIO LIEb, COXPAHITh €€ IPU BBIIIOJIHEHUN YUEOHbIX JEHCTBUH,
peryaupoBaTh BECh MPOLIECC UX BBIOJHEHUS U YETKO BBIITOJIHATH TPEOOBAHUS IO3HABATEIbHON
3aJ1a4H.
ITo3naBaTenbHbIE:
BbIBOAUTH Cl1EICTBUS U3 UMEIOLINXCS B YCJIOBUY 3aJ[auyl JAaHHBIX; yCTaHABIUBATh IPUYUHHO-
CJIC/ICTBEHHbIE CBS3H.

4. Ypasnenusa u nepasencmea c 08ymsa nepemenHviMu.

VYpaBHeHUs ¢ ByMs IEpEeMEHHbIMH M ero rpapuk. I'paduyeckuil cnoco® pemieHus cUcTeM
ypaBHEeHUU. PelieHne cuctem ypaBHEHUN BTOPOM cTeneHu. Penenue 3a1a4 ¢ HOMOIIbI CUCTEM



ypaBHeHUH BTOpoil creneHu. HepaBeHcTBa ¢ nByms nepeMeHHbIMH. CHCTEMBl HEPABEHCTB C
JBYMsI IEPEMEHHBIMHU.
B pezynomame uzyuenusn 0annoii memul 00yuaroumjuiica 0014cen
3HAMb/NOHUMAMD: ONPENICIICHUE PELIEHUS YPaBHEHUS C JIBYMs IIEPEMEHHBIMU; OIPEIEICHUE
rpaduka ypaBHEHHs C IByMsI IIEPEMEHHBIMU; YTO 3HAUYUT PELIUTh CUCTEMY YpaBHEHHUMN BTOPOIl
CTENeHHU, (AITOPUTM pElICHHUS); ONpEeesIeHUEe PEIIeHUs HEPaBEHCTB C JIByMS NMEPEMEHHBIMU;
peLIeHrEe CUCTEMbI HEPABEHCTBA C JIByMS IEPEMEHHBIMY;
yMeThb: IpadUyecKu peuiarb CUCTEMbl YPaBHEHUN; MPUMEHSTh CIIOCOO MOJCTAHOBKH; peIlaTh
3aJaud C TIOMOINBIO CHCTEM YpaBHEHUN BTOpPOM CTENeHH; rpaduueckd HILTIOCTPUPOBATH
MHO’KECTBA PELIEHUI HEKOTOPBIX CUCTEM HEPABEHCTB C JIBYMs [IEPEMEHHBIMU U UX CUCTEM.
Hcnonb3oBaTh NpHOOpeTEHHbIE 3HAHUS M YMEHHUS B IPAKTHYECKOM eI TeJIbHOCTH H
MOBCEeIHEBHOI KU3HM /IS PElICHUs] YpPaBHEHU, CUCTEM ypaBHEHHUI U CHCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMHU.
Yposenwv o6a3amenvnoit noocomosxku evinyckHuka
Cxt+ y2 =10,

e Pemure cucteMy ypaBHEHUH )

x—y=2.

e3anayva. /[Boe pabounx usrorosunu 74 neranu. [lepsbiit pabotan 74, a BTOpoii-8u.
W3BecTHO, 4TO MepBBI pabOUYMii M3TOTOBIISUT B Yac Ha 2 MeTanu OOJbIIe BTOPOTO.

CKkoJbKO JieTasneil B 4yac M3rOTOBIISUT KaX bl paboumii?

Yposenw eo3moorcnon noocomoexu evinycknuxa
. [ x*+8y* =12xy,
e Pemure cucreMy ypaBHEHUI
xX+2y=6;
e 3amayga. [loe3x mporren MUMO HETIOJBIKHO CTOSIIETOHA TAaTGOopMe YeTTOBEKa
3a 6¢, a MUMO TIaThopMsel JmuHOM 150M 3a 15¢. HailTk cKOpoCTh ABMKEHUS
Moe3/1a U ero JUIUHY.
x—2y+2<0,
o [Ipu Kakux 3HaUEHHMAX K crcTeMa HepaBeHCTB <Y —22>0,
y—kx>0
3aJaeT Ha KOOPIUHATHOH ITIOCKOCTH TPEYrOJIbHUK.
YYI:
KomMmMyHnkaTuBHbIE:
[IpencraBisaTh KOHKPETHOE COJIEP)KAHUE M COOOINATh €T0 B MUCBMEHHOM M YCTHOM opMme;
YMeTh (WM pa3BUBaTh CIOCOOHOCTH) C IMOMOIIBIO BOMPOCOB JOOBIBATH HEJOCTAIONIYIO
nHpopmManuio.
PeryasitTuBHbI€:
CraBuTh y4eOHYI0 3a/1a4y Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ H3BECTHO, YCBOCHO, U TOTO,
YTO elI€ HEU3BECTHO; CAMOCTOSTENHHO (POPMYJIUPOBATH MMO3HABATEILHYIO 11E€Ih U CTPOUTH
JNIEUCTBUS B COOTBETCTBUHU C HEW.
ITo3HaBaTebHBIC:
[IpoBoauTh aHaNM3 cIOcO0OB pelIeHUs 3a/1a4

5. Apupmemuueckan u zeomempuyecKkas npozpeccuu.

[TocnenosarensHocTu. Onpenenenue apugmerndeckoi nporpeccun. @opmysia n-ro yieHa
apupmernyeckoi mporpeccuu. OrnpeaeneHne reoMeTpuIeckoii mporpeccuu. @opmyia m-ro
YjieHa TEOMETPUYECKON Mmporpeccuu. Gopmyia CyMMBbI EPBBIX T YIIEHOB F€OMETPUUYECKOM
IIPOTPECCUMN.

B pezynomame uzyuenusn 0annoi memolt 00y4arOuUiicAa 00NHCEH 3HAMb/NOHUMAMD



IIOHSATHE MTOCJIEI0BATEIbHOCTH; CMBICI IIOHATHUS «I1-» WICH IOCIEA0BATEIHOCTH; OIPEIEIIEHUE
apruMETHIECKON U TEOMETPUICCKON MPOTPECCUIA; OTIPECIICHUE PA3HOCTH apruhMETHUECKON
IIPOrpeccruu M 3HaMEHaTes sl FEOMETPUUECKO Mporpeccuii; (opMysibl I-T0 WieHa U CYMMBI IT —
YJICHOB apU(PMETHUECKON U Te€OMETPUIECKOM
MIPOrPECCUil; XapaKTEepUCTUKA CBOMCTBA apu(hMETHUECKON U TEOMETPUUECKON MPOrpeccuii;
YMeThb: HCII0JIb30BaTh UHIEKCHOE 0003HAUCHHE; TIPUMEHATh (POPMYJIBI II-TO YI€HA U CyMMBI I1-
YJICHOB apU(PMETHUECKON ¥ T€OMETPUUECKOM MPOrpeccuii sl BHIOTHEHUS yIIPaKHEHHH.
Hcnonb3oBaTh NpuoOOpeTeHHbIE 3HAHUA M YMEHHUSI B IPAKTHYECKOM e TeJIbHOCTH H
MOBCEHEBHOM KU3HU: [UIsl PEIICHU 3aa4.
Yposensv o6a3amenvnoii noocomosku evinyckHuka
o fBnsercsa nmu JaHHasA 4ucCJjioBas IMOCJICI0BATCIBHOCTD apH(bMeTH'ieCKOﬁ
mporpeccueii: a)—35;-3;—-1; L....; 6) 25;15;10;...; ¢) 3; 6;12;...7

o SIBnisieTcst M JaHHAsI YKMCIIOBAs TIOCIEIOBATEILHOCTh T€OMETPHUYECKOI
. 1
nporpeccueii: a)—35; 5;,—5; 5;....; 6) 25;5; g 6) 3;6;12;...7

e Haiinre cyMMy IIECTH MEPBBIX 4JICHOB
a) apuMeTHIECKOI MpOorpeccuu, eciu a, =5, d =4;

. 1
6) TEOMETPUYECKOH Iporpeccuy, eciu b, =1, g = 3

YPOKeHb 603MOICHOI NOOZOMOBKU 6blNYCKHUKA

o [Ipu kakux n uieHbl apudmerndeckoit nporpeccuu 15,13, 11, ...
OTPUIIATEIIHHBI?
e ApudpMernueckas mporpeccust 3afgaHa GpopMyinoit a, =3n+5.
Hatigure Sg.
e HalinnTe NATHIM U NEPBBIA YWIEHBI TEOMETPUYECKON MPOrpECCHUH,
eciim b, =5, b, =20.
e Periuth ypaBrHeHue 1+ x+x° +x° +...=1,5, ecrm 0 < x < 1.
YV
KommyHuKaTHBHBIE:
OOMeHUBaTHCSI MHEHUSIMU, TIOHUMATD TTO3UIINIO TAPTHEPA, B TOM YUCJIE M OTIMYHYIO OT CBOCH;
3a/1aBaTh BOMPOCHI, CIAYIIATh U OTBEYATh HA BOTIPOCHI IPYTUX, (OPMYITUPOBATH COOCTBEHHBIE
MBICJIM, BBICKA3bIBATh U 000CHOBBIBATH CBOIO TOYKY 3pCHUA.
Pel"yJ'[ﬂTI/IBHblel
[TnanupoBaTh (B COTPYTHUYECTBE C YUUTEIIEM U OJTHOKJIACCHUKAMH UJIM CAMOCTOSITEIHHO)
HeO6XO,[[I/IMBIe ﬂeﬁCTBHH, onepanunu, HCﬁCTBOBaTB 110 TUIaHY,; CAMOCTOATCIIbHO INIAHUPOBATH
HE0OXO0MMbIE JACUCTBHSI, OTICPAIUH.
ITo3HaBaTe/ibHBIE:
AHaHI/ISI/II)OBaTB yCJi0oBUA U TpC6OBaHI/IH 3alavuu; IIPpOBOAUTL aHAJIN3 croco00B peIICHU 3aaa4r
C TOYKHU 3pEHUS UX PAllUOHAIN3AIUU U DKOHOMUYHOCTH.

6. Inemenmul KOMOUHAMOPUKYU U MEOPUU BEPOAMHOCHIU.

[Tpumepsl koMOMHaTOpHBIX 3a4a4. [lepectanoBku. Pasmenienus. Coueranus. OTHOCUTENbHAS
4acToTa CIy4yailHOro coObITHs. BEposSTHOCTh paBHOBO3MOXKHBIX COOBITHIA.

B pezynomame uzyuenusn 0annoi memol 00y4aOUWUILCA 00NIHCEH 3HAMb/NOHUMAMD '
KOMOMHATOPHOE MPABHUIIO YMHOKEHHUS; OIPECTICHUE IEPECTaHOBOK,

pa3MeLeHUH, COUeTaHH; MOHATUS OTHOLIEHHUH YacTOThI U BEPOSITHOCTU CIIy4alfHOIO COOBITHS;
(dbopMyIIBI JUTS ITOJICUETa UX YUCIIA; TIOHATHUS «CITydyalfHOE COOBITHEY, «OTHOCUTEIbHAS YacTOTa,
«BEPOSATHOCTH CIIYYAHHOTO COOBITHSY;



ymMemp: pazuyaTh MOHATHUS «PA3MEIICHUE» U «COUYETAHUS; ONPEIEIATh O KAKOM BHUJIE
KOMOWHAIIMIA UJIET PeUb B 3ajadax; Pemarh 3aa4u, B KOTOPBIX TPEOYETCsl COCTABIISTH T€ WU
WHbIE KOMOMHAIIMY 3JIEMEHTOB U MOJCUNTATh UX YHCIIO; BBIYUCISATH BEPOSATHOCTD CIIYy4aiftHOTO
COOBITHS TIPH KJIACCUIECKOM TOIXO/IE.
Hcnonvzoeamov npuodpemennvie 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAme1bHOCHU U
N06CEOHEBHOIl HCU3HU TS PEIICHUs] KOMOMHATOPHBIX 33]1a4.

Yposenw o6azamenvnoit noozomoexku evinyckHuxa

e CKOJIBKMMHU crIoco0aMH MOTYT Pa3MECTUThCS 6 YeIOBEK B calloHe aBToOyca Ha IIeCTH
CBOOO/HBIX MecTax?

e CKOJIBKO TPEX3HAYHBIX YHCEIN, B KOTOPBIX HET OJJMHAKOBBIX LIU(P, MOXKHO COCTABUTH U3
uudp 1, 2, 3,4, 5?

e U3 12 uneHoB TypUCTHUECKOM IPYIIIIbI HAJI0 BHIOPATh TpeX NeXKYpHbIX. CKOIbKUMHU
Croco0aMu MOKHO C/IeNaTh TaKoM BbIOOP?

e KakoBa BepOATHOCTb TOTO, YTO MPU OPOCAHUH UTPALHOTO KyOuKa BhINaaeT Ooinee 4
OYKOB?

YP08eHb 603MONCHOIL NOOZOMOBKU BbINYCKHUKA

e 13 20 BompocoB k 3k3aMeHy BoBa 12 BonmpocoB Bely4HII, 5 COBCEM HE CMOTpEIL, a B
OCTaJIbHBIX YTO-TO 3HAET, a UTO-TO HEeT. Ha 3x3aMeHe B OuiieTe OyneT Tpu Bompoca.
a) CKOJIBKO CYIIIeCTBYET BApUAHTOB OMIIETOB?
6) CkoJIbKO U3 HUX T€X, B KOTOpbIX BoBa 3HaeT Bce BOIpOCHI?
B) CKOJIBKO U3 HUX TE€X, B KOTOPBIX €CTh BOIIPOCHI BCEX TPEX THUIOB?
r) CKOJIBKO U3 HUX T€X, B KOTOPbIX BoBa BbIy4mi1 O0IBIIMHCTBO BOIPOCOB?
e CrnyyaiiHbIM 00pa30M OJJHOBPEMEHHO BBIOMPAIOT J1B€ OYKBbI U3 33 OYKB PyCCKOTrO
angasuta. Haiinure BeposTHOCTB TOTO, YTO:
a) o0e OHHM TJIaCHBIC;
0) cpenu HUX eCTh OyKBa «by;
B) Cpei HUX HET OYKBBI «ay;
r) ogHa OyKBa rjacHas, a Apyras CorjiacHasl.

yYya
KomMmyHnkaTuBHbIE:

YcranaBiuBath paboune OTHOIEHUS; 3((HEKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATH
MPOAYKTUBHOM KOOIEpaLIHH.

PeryasitTuBHbI€:
CocTaBisiTh IUIaH U MOCIEA0BATEIbHOCTD JEHCTBUI; BHOCUTH KOPPEKTHBHI U JIOTIOJIHEHHS B
COCTaBJICHHbBIE TUIAHBI.

ITo3naBartenbHbIE:
Bribupate Hanbosee 3pGeKTUBHBIE CIIOCOObI peIIeHHs 3a/1a41 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHIA; IPOBOJIUTH aHAJIN3 CIIOCOOOB PEIICHHs 3a/1a4; BOCCTAHABIMBATH MTPEIMETHYIO
CUTYaIl1IO, OTIMCAHHYIO B 3ajaue, MMyTEM nepedopMyIupoBaHus, H300pakaTh Ha CXEMe TOJIbKO
CYLIECTBEHHYIO HH(POPMALINIO; aHATTU3UPOBATh OOBEKT, BBIAEISS CYIIECTBEHHbIE U
HECYIIECTBEHHBIEC TPU3HAKH.

7. Hmozoeoe nosmopenue.

Pa3gea maremMaTuKkH.
e Upcria v BEIUMCIICHUS.
e BripaxxeHus u npeodbpazoBaHus.
e VYpaBHEHUs U HEPABEHCTBA.



e OyHKIUU.
YYA

KommyHuKaTHBHBIE:
ApryMEeHTHpPOBATh CBOIO TOUKY 3pEHUS, CIOPUTH U OTCTauBaTh CBOIO MO3UIIMIO HEBPAXKICOHBIM
JUIS ONIIOHEHTOB 00pa30M; pa3BUBATh YMEHUS HHTEIPUPOBATHCS B TPYMILYy CBEPCTHUKOB U
CTPOMTB NPOJTYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU.

PerynsiTuBHbIe:
Brocuth HE00X0AMMBbIE TOTIOTHEHUS U KOPPEKTUBHI B IUIAH U CIIOCO0 JAEMCTBUS B Cly4yae
PacxoKJeHUs ATAIOHA, PEAJIbHOTO IEHCTBUSA U €r0 pe3yJibTaTa.
Ilo3naBaTenbHbIE:

OcCy1ecTBISITh CpaBHEHUE U KJIACCU(UKALUIO 0 331aHHBIM KPUTEPUSIM.

KanennapHo-TtemaTnueckoe NJaHMPOBaHUE
no aaredpe, 9 kiaacc.

No | Tema ypoxa Hara
IIPOBECHUSA
| yverBepTh — 22 yaca. ITo nnany | Ilo
dakTy
IloBTOpenune — 3u.
1,2 | BeogHOE HOBTOpEHHE. 1.09, 5.09
3 | Jlmarnoctueckas paboTa 6.09
KBagparuunas pynkuus— 214.
4 OyHKIUH U UX TpaPUKH. 8.09
5 | OGnacth onpeesneHus 1 00J1acTh 3HAYCHUH. 12.09
6 | CsoiicTBa QyHKIHIA. 13.09
7 | CaoiicTBa QyHKIHIL. 15.09
8 | KBagparHblif Tpex4iieH U ero KOpHHU. 19.09
9 | KpagparHblii TpeX4IIeH U €ro KOPHH. 20.09
10 | PasnoxeHne KBapaTHOTO TPEXUIEHA Ha MHOKHTEIIH. 22.09
11 | PasnoxkxeHne KBagpaTHOTO TPEX4IECHA HA MHOKHTEIH. 26.09
12 | KoutpoabHas padora Nel mo reme «@yHKIMH U UX 27.09
CBOiicTBa.
KBaapaTHblii Tpex4/ien»
13 | ®dynkuus y=ax? , ee rpauK U CBONCTBA. 29.09
14 | I'paduxu dynxumii y=ax?+ n, y=a(x-m)>2. 3.10




15 | I'paduxu Gynxmouii y=ax?+ n, y=a(x-m)>2. 4.10
16 | Iloctpoenue rpaduka KBagpaTHIHON (DYHKIHH. 6.10
17 | Iloctpoenue rpaduka KBaApaTHUHON QPYHKIIHH. 10.10
18 | dyukmus y=x". 11.10
19 | Kopens n-oit 13.10
20 | KopeHb n-oif creneHw. 17.10
21 | MpoGro-nmuHelHas GyHKIUS U €€ rpaduK. 18.10
22 | Ipo6Ho-nuHeiinas GyHKIUS U ee rpaduK. 20.10
Il yerBepTh — 27 yacoB
23 | CreneHs ¢ palMOHATEHBIM HOKA3aTENEM. 31.10
24 | KoutpoabHas padota Ne2 mno teme «KBaaparuunasi 1.11
Gysxuus» _
YPABHEHMSI W HEPABEHCTBA C OJIHOH
INEPEMEHHOMU — 14 yacoB
25 | LHenoe ypaBHeHHe U €r0 KOPHH 3.11
26 | Llenoe ypaBHEHHE U €r0 KOPHH. 7.11
27 | Llenoe ypaBHEHHUE U €rO KOPHH. 8.11
28 | Llenoe ypaBHEHUE U €r0 KOPHH. 10.11
29 | JIpoGHbIe palioHaIbHbBIE YPaBHEHHUS. 14.11
30 | IpoOHbIe parioHaIbHbIE YPaBHCHHUS. 15.11
31 | JipoGHBIE palMOHATIBEHBIE YDABHEHHS. 17.11
32 | JipoGHBIE palMOHAIbHBIE YPABHEHHS. 21.11
33 Pemenue He:paBeHCTB BTOPOM CTENEHU C OJTHOU 2211
MIEePEeMEHHO.
34 Pemienue HipaBeHCTB BTOPOM CTENEHU C OJTHOU 24.11
MEePEMEHHO.
35 | Pemrenne HEPaBEHCTB METOIOM MHTEPBAJIOB. 28.11
Pemienue HepaBeHCTB METOIOM UHTEPBAJIOB. 29.11
36
37 KountposabHas paﬁoTUa Ne3 mo TeMS «YpaBHeHHS H 1.12
HEpPaBEHCTBA C OJHON MepeMeHH oIl
38 | AHa)IM3 KOHTPOJIHHOUW pabOTHI. 5.12
YPABHEHUSA U HEPABEHCTBA C JABYMs
INEPEMEHHBIMH — 16u.
39 | YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMH U €r0 rpaduk. 6.12
40 | YpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €ro rpaduxk. 8.12
41 | I'padpuaeckuii criocod penieHus CUCTEM ypaBHEHUH. 12.12
42 | I'padmaeckuii criocod penieHnst CHCTEM YPaBHEHUH. 13.12
43 | I'padudeckuii ciocod pEemIeHUs CUCTEM YPaBHEHHIA. 15.12
44 | PenieHue cUCTeM ypaBHEHUN BTOPOIl CTENEHHU. 19.12
45 | Pemenue cucteM ypaBHEHHUIH BTOPOM CTEIEHHU. 20.12
46 | Pemrenue cucteM ypaBHEHUH BTOPOU CTEIICHHU. 22.12
47 | Pemenue cucteM ypaBHEHUH BTOPOM CTEIIECHHU. 26.12
48 | Pemienue 3a7a4 C MOMOIIBIO YPABHEHU BTOPO CTETICHH. 27.12
49 | Pemienue 3a7a4 ¢ MOMOIIBIO YPaBHEHUN BTOPOH CTETICHHU. 29.12




111 yerBepTh — 30 yacos.

50 | HepaBeHcTBa C IBYyMS IEDEMEHHBIMH. 10.01

ol | HepaseHcTBa ¢ AByMs IEPEMEHHBIMH. 12.01

52 | Cucrembl HEpaBEHCTB C JBYMs EpEMEHHBIMH. 16.01

53 | Cucrembl HEPABEHCTB C JBYMS IIEPEMEHHBIMH. 17.01

54 KonTpoabHas padora Ned no reme «YpaBHeHUA U 19.01

HEpPABEHCTBA C ABYMH NepeMeHHbIMM)

APUOMETHYECKAS W TEOMETPUYECKAS
IMPOI'PECCHUHU — 15u.

55 | MMocnenoBarensHOCTH. 23.01

56 | [TocnenoBaTenbHOCTH. 24..01

57 | Onpenenenne apudmeTnueckoi nmporpeccuu. @opmyna 26.01
1-TO 4JieHa apu(METHUECKOU IPOTPECCUH.

58 | Onpenenenue apupmeTrdeckoi mporpeccuu. @opmyiia 30.01
n-TO 4WieHa apu(PMeTUYECKOM MPOTrPeCcCUH.

59 | ®opmyiia cyMMBI # IEPBBIX YICHOB apu(METUYECKON 31.01
MIPOTPECCHUH.

60 | ®opmyiia CcyMMBbI # IEPBBIX YJICHOB apu(METUUECKON 2.02
IPOTPECCUH.

61 | ®opMya CyMMBI # TIEPBBIX YICHOB apu(PMETHIECKOM 6.02
IPOTrpeCcCu.

62 | KourpoabHas padora Ne5 nmo Teme 7.02
«ApudpmeTnyeckasi MPoOrpeccus»

63 | Onpenenenue reomeTpuueckoit mporpeccuu. Gopmyna 9.02
1-TO YJICHa TEOMETPHUYECKON IPOTPECCHH.

64 | Onpenenenue reoMmeTpuyeckoi mporpeccuu. opmyia 13.02
1-TO YJIeHAa T€OMETPUUYECKON IPOTrPECCHH.

65 | ®opmMyIra CyMMBI 7 TIEPBBIX YWICHOB FEOMETPHUSCKON 14.02
IPOTPECCHUHU.

66 | ®opmyiia CyMMBI # IEPBBIX YJICHOB T€OMETPUYECKON 16.02
IPOTPECCHH.

67 | ®opmyna CyMMBI /1 TIEPBBIX YJICHOB F€OMETPHUECKON 20.02
IPOTPECCHUH.

68 | ®opMyna CyMMBI # TTEPBBIX YICHOB T€OMETPHUICCKOMN 21.02
IIPOTrpECCUH.

69 | KoutpoabHas padora Ne6 mo teme «I['eomeTpuueckasi 27.02
MPOrpeccHs»
JEMEHTbBI KOMBHHATOPUKH W TEOPHUHU
BEPOSATHOCTEMU — 16u.

70 | IIpumMepsl KOMOWHATOPHBIX 3a/1a4. 28.02

71 | TIpumeprl KOMOWHATOPHBIX 3a71a4. 1.03

72 | IlepecTaHOBKH. 5.03

73 | TlepecTaHOBKHU. 6.03

74 | Pasmerenus. 12.03

75 | Pasmernenusl. 13.03

76 | Coueranus. 15.03




77 | Coueranus. 19.03

78 | OTHOCHTENBHAS YaCTOTA CIIy4aiiHOTO COOBITHSL. 20.03

79 | OTHOCHTENBHAS YaCTOTA CIIy4alHOTO COOBITHS 22.03

IV yerBepTh 18 yacos.

80 | BepoaTHOCTE PABHOBO3MOYKHBIX COOBITHIA. 2.04

81 | BeposATHOCTH PAaBHOBO3MOKHBIX COOBITHIA. 3.04

82 | CnoxeHUe ¥ yMHOKEHHE BEPOSATHOCTEM. 5.04

83 | CnokeHne M yMHOKEHHE BEPOATHOCTEH. 9.04

84 KoutpoabsHas padora Ne7 no reme «JjieMeHTbI 10.04

KOMOMHATOPUKH U TEOPHH BEPOSITHOCTEI»

85 | Ananms KOHTPOIBLHOM paboThL. Pemenue 3anaq. 12.04
HUTOTI'OBOE MOBTOPEHMUE.
PEHIEHUE 3AJJAY 11O KYPCY VII - IX
KJIACCOB - 124.

86 | BeimosiHeHNE YyU4eOHO-TPEHUPOBOYHBIX 3a/IaHUH B 16.04
dbopmare OI'D.

87 | BeimosHeHUE y4eOHO-TPEHUPOBOYHBIX 3a/IaHUI B 17.04
dbopmare OI'D.

88 | BrimonHeHue yueOHO-TPEHUPOBOYHBIX 3a/1aHUI B 19.04
dopmate OI'D.

89 | BeimosiHeHNE YU4eOHO-TPEHUPOBOYHBIX 3a/IaHUH B 23.04
dbopmare OI'D.

90 | PenerunmonHoe TecrupoBanue B popmarte OI'D. 24.04

91 | BeimonHeHue yueOHO-TPEHUPOBOYHBIX 33/1aHUI B 26.04
dbopmare OI'D.

92 | BeimosnHeHue yueOHO-TPEHUPOBOYHBIX 33/1aHUI B 3.05
dopmate OI'D.

93 | BrimosHeHUE yUeOHO-TPEHUPOBOYHBIX 3a/IaHUI B 7.05
dbopmare OI'D.

94 | BeinosnHeHue yueOHO-TPEHUPOBOYHBIX 33/1aHUI B 8.05
dbopmare OI'D.

95 | BeimosiHeHHE YU4eOHO-TPEHUPOBOYHBIX 3a/IaHUH B 14.05
dbopmare OI'D.

96 | BrosiHEHHE YU4eOHO-TPEHUPOBOYHBIX 3a/IaHUI B 15.05
dbopmare OI'D.

97 | BeimonHeHue yueOHO-TPEHUPOBOYHBIX 33/1aHUI B 17.05

dbopmare OI'D.




Kuace: 9
KoaundyecTBo 4acoB:

- Ha yuyeOHbIii rox: 100

- B Hemeawo: 3

I11aHOBBIX KOHTPOJIBLHBIX PadoT -8
IlnaHoBBIX TMArHOCTHYECKHUX padoT - 2

Kane}mapﬂo-TeMaTuquKoe NJIaHHPOBAaHUE

Auredpa, 9 kiace

2023/ 2024y4eoHbIii TO

Ne Tema ypoka XapakTepucTuK IInanupyemsie pe3yabtaTthl (B coorBeTcTBUM ¢ PI'OC) Hara
a BU/IOB YueOHO NMPOBEACHUSA
AeATeIbHOCTH Monsirust IIpeameTHbIe MeTanpeamMeTrHbie JIn4HOCTHBIE Ilnan | Paxr
pe3yJIbTaThI pe3yJabTaThl pe3yJabTaThl
1 BBognoe Cinymarhb ¥ CIbIIATh yMEHUue 1.09
MIOBTOPEHHUE. JIpYT Ipyra; KOHTPOJIMPOBATH




2,3 MPEICTABIIATh mpolecc u 5.09
KOHKpPETHOE pe3yabTaT yuebHo | 6.09
COJIEp)KaHUE U MaTeMaTHYeCKOI
COOO0IIIaTh €r0 B JIESITENILHOCTH,
MUCHbMEHHOU U
YCTHOM (opMme. CIOCOOHOCTH K
Beoanoe AMOIMOHAITBLHOMY
MTOBTOPCHHE. BOCITPHUSITHIO
MaTeMaTUYECKUX
00BEKTOB, 3a/1a4,
peLIeHHU,
pacCyXIEHHUI;
Texnonozuu: 310poBhecOESpPEIKEHUS, INYHOCTHO-OPHEHTUPOBAHHOTO O0yUEHUS, TIEIarOTMKa COTPYTHUIECTBA
| KBaaparnunas ¢pyHkous
4 OYHKINHT U UX HEe3aBHCHUMAs, -yMeTh HaxoauTh | Ciymarts u UCIOJIb30BaTh 8.09
rpadukm. Bripaborath 3aBUCHUMAs 0 3HAYCHHUIO CIIBIATh APYT MPHUOOPETECHHBIE
YMEHHE CTPOHUTH | IEpeMEeHHas, apryMeHTa Ipyra; 3HAHUS U YMCHHS B
rpaduk byHKIUsA, rpaduK | 3HAYCHHE MPEJICTaBIISTh MPAKTHYECKOM
KBaJI[paTUIHOU byHKITUN GYHKIUY | KOHKPETHOE JEeSTeILHOCTH U
byHKIHHA u Ha000pOT coJiepKaHue u MMOBCETHEBHON KU3HHU
5 Ob6nactb MPUMEHSATD byHKIws, 001acTh | -yMeTh HAXOJWTh | COOOLIATh €T0 B JUTSL: 12.09
OTIpe/ICTICHUS U rpaduueckue OTIpE/ICTICHUS 1 o0acThb MUCHEMEHHOU 1 BBITIOJTHEHUS PacueTOB
00J1acTh 3HAUYCHUI | IPEICTABICHUS 00J1acTh ompeneacHus u YCTHOM (opme. o ¢popmMynam,
JUTS pelIeHus | U3MEHEHHUS obmacTpb coctaBieHus Gopmy,
HEPABCHCTB 3HAYCHUS [TpuarMaThH BBIPAXKAIOTIIHX
BTOPOM CTETICHU C GyHKIHH; MI03HABATEJIbHYIO 3aBUCUMOCTH MEXTY
OJTHOM -yMETh CTPOUTH | LI€JIb, COXPAHATh €€ | peaJbHBIMU
MEPEMEHHOM. OoJiee CIIOXKHBIE | ITPU BBIOJIHEHNN BEITMYUHAMU;
rpaduku y4eOHBIX IEUCTBUN, | MHTEPIIPETALUU

byHKIMI

peryjimpoBaTb BCChb

rpaKoOB pearbHbIX




6 CgoiicTBa HYJH (QYHKIUH, -yMETh
byHKIHI. BO3pacTaoIas u OTIpEIeIsATh

7 CaoiicTBa yObIBaromas HyJId QYHKIUH,
GYHKITUH. byHKIUSA MIPOMEXKYTKH

BO3pacTaHus U
yObIBaHUS

8 KBagpartHbIit KBaJpaTHBIN -yMETb HaXOAUThb
TPEXUJIEH U ero TpPEXUJIEH, €ro KOPHH
KOPHH. KOpHH KBaJIPATHOTO

9 KBanpaTHsbrii TpexdwiIeHa
TPEXUJIEH U ero
KOPHH.

10 Paznoxenne KOPHH -YMETh HaXOJIUTh
KBaJIpaTHOTO KBaJIpaTHOTO KOPHH
TpexuwieHa Ha TPEXUWICHa, KBaJJpaTHOTO
MHOKHTEITH. pasyoxeHue Ha TpEeXWICHa;

11 MHOXHUTEIH -yMeTh
Paznoxenue

packiaabIBaTh Ha
KBaJIPaTHOTO

MHOKHTEITH
TpexuJieHa Ha .

KBaJIpaTHBIN
MHO>KUTEIH.

TpPEeXWICH

12 KonTposabHasi
padora Nel o
Teme «OyHKIUHU U
UX CBOMCTBA.

KBangpatHbrit
TPEXWICH
13 dynkuus y=ax? , Bripaborats ¢byHkus, rpaduK | -yMeTh CTPOUTD

ee rpaduk u
CBOWCTBA.

YMEHHE CTPOUTH
rpaduk
KBaJpaTUYHOUN

GYHKINH 1
IPUMEHSTh

bynxiun,
CBOWCTBA (PyHKIUU

rpaduk GyHKIIH
¥ =ax’;
-TPaBUIIBLHO
YUTATh TpaduK

MPOLIECC UX
BBITIOJIHEHHUS U
YETKO BBITIOIHSATH
TpeOOoBaHUS
[MO3HaBaTEILHOM
3aJla4uH.

BriBoauts
CJIEACTBUS U3
AMEIOILINXCS B
YCIIOBHUH 33J1a4H
aHHBIX;
yCTaHABJIUBATh
MPUIUHHO-
CJIEACTBEHHEBIC
CBSI3H.

Cnywats u
CITBIIIATH PYT
Jpyra;
NPEICTaBISTh
KOHKPETHOE

3aBUCHMOCTEN MEXKITY
BeJIMYMHAMH.

UCIIOJIb30BATh
puOOpeTEHHBIE
3HAHUS U YMEHHUS B
MPAKTUYECKOU
JIESITeTHHOCTH U
MMOBCEHEBHOW JKU3HU
JUTST:

BBITIOJTHEHUS pacueTOB
o ¢popMynam,
cocraBieHUs GOpMYII,
BBIPKAFOIIINX
3aBHCHUMOCTH MEXIY
peabHBIMU
BEIITMYNHAMU;
HMHTEPIIPETALNH
rpaduKOB peasbHBIX
3aBUCHUMOCTEN MEXKTY
BEJIMYUHAMHU.

yMeHue

13.09

15.09

19.09

20.09

22.09

26.09

27.09

29.09




14

['paduku bynkmmit
y=ax?+ n, y=a(x-
m)>2.

15

['paduku bynkmmit
y=ax?+ n, y=a(x-
m)>2.

16

[TocTpoenue
rpaduka
KBaJAPaTUYHOMN
byHKIHH.

17

IToctpoenue
rpaduka
KBaJIpaTUYHOU
GYHKIIH.

18

[TocTpoenue
rpaduka
KBaJpaTUYHOMN
GYHKIIH.

19

Oyukuus y=x".

rpadgudeckue
MIPEICTABIICHUS
JUIS pELLIeHUs
HEPABEHCTB
BTOPOU CTEIEHHU C
OJIHOM
IIEPEMEHHOM.

BBECTH
TOHSITUE KOPHS N-
U CTENEeHU

rpaduk GyHKINH,

-YMCTb CTPOUTH

napajuieIbHbINA rpaduk
MepeHocC byHKIUY,
UCTIONB3YS
npeoOpa3oBaHus
rpaduxos
KBaJ[paTHYHAS -3HaTh AITOPUTM
byHKIHS, MOCTPOEHUS
napabomna, rpaduka
BepIIMHA KBaJIpaTHYHOU
napaboIibl, BETBU byHKIMY;
mapadoJIbI -YMETb HaXOJIUTh
KOOPJIUHATHI
BEPIIUHBI
napaboJIbI

creneHHas (yHKIus
C HAaTypaJIbHbIM
[TOKa3aTesIeM,
CBOMCTBA CTEIIEHHOM
(byHKIIUU 1
0COOCHHOCTH €€
rpaduka mpu 1060M
HATypaJIbHOM N

-3HaTh CBOMCTBA
(YHKIHH C ¢ TIPH
N-4€THOM U N-C C
C YETHBIM U
HEUYETHBIM
ToKa3aTelieM;
-yMETh
npeoOpa3oBbIBAT
b rpaduKu

y=xuy=x C

HanboJsee
BBICOKHMMU
CTCIICHAMHU

cojepKaHue u
CO0O0IIaTh €ro B
MMMCBMEHHOM U

YCTHOM (opMme.

[TpuHuMaThH
MMO3HABATEJIbHYIO
[IEJIb, COXPAHATH €€
MIPY BBIMOJHEHUH
Y4YCOHBIX JICUCTBUH,
pEeryJIMpoBaTh BECh
MPOLECC UX
BBITIOJTHCHUS U
YETKO BBIMOJIHATH
TpeOOBaHMS
MM03HABATEILHOMN
3a/1a4H.

BriBomuts
CIIEACTBUS U3
HMEIOIINXCS B
YCJIOBUU 3aJ1a4u
JaHHBIX;
YCTaHABJIUBATh
MPUYUHHO-
CIIEACTBCHHEIC
CBSI3H.

KOHTPOJIUPOBATH
MPOIECC U Pe3yJIbTaT
yaeOHOU
MaTeMaTHUYCCKON
JIeSITEILHOCTH

CITOCOOHOCTH K
SMOILIMOHATBHOMY
BOCITPHUSATHIO
MaTeMaTHYECKHX
00BEKTOB, 3a7a4,
pEeLIEHU,

paccy IaeHun

dbopmHupoBaHUE
KOMMYHUKAaTUBHOM
KOMIICTCHTHOCTH B
0oO0IIeHNH U
COTPYAHUYECTBE CO
CBEPCTHUKAMH,
CTapIIUMH H
MJIaIIIMMHU B
00pa3oBaTEIbHOM,
00IIIECTBEHHO
MOJIE3HOM, Y4eOHO-
HCCJIEIOBATEIbCKOM,
TBOPYECKOM U IPYTUX
BHJIaX JICATCIbHOCTH

yYMEHHE SICHO, TOYHO,
IPaMOTHO U3J1araTh

3.10

4.10

6.10

10.10

11.10

13.10




20 Kopens n-out KOpeHb N-ii -3HATh TAOJIUILY
CTETCHH. CTETICHU, CTETeHel;

21 MOKa3aTeNb KOPHS, | -yMeTh yMETh

MTOJIKOPCHHOE BBIYHCIISTH
BBIpAKEHUE, 3HAYEHUS
apumMeTuyecKkuil | HEKOTOPBIX
KOPEHD KOpHEW N-01
. apudmeTnyeckuil | CTeeHH
Kopens n-oit .
CTCLIGHIL KOpEHb N-ii -yMeTh
CTCIICHH, €TO MIPUMCHSITh
CBOMCTBA CBOMCTBA KOpHS
N-U CTENEeHU IIPU
BBITIOJTHEHU T
BBIYHMCIICHUN U
npeoOpa3oBaHui

22 JpobHo-nuHelHas
GyHKIHS U ee
rpaduk.

23 CTEIICHb C -yMETh
CreneHs ¢ paloHaIbHBIM MPUMEHSITD
A MOKasaTeseM  ee ozgpefnineﬂne
TOKa3aTeleM. cponctsa e H

Ha000poT

24 KonTpoubnas
padora Ne2 1o
TeMe
«KBagparnunas
byHKIHS

25 JAuarnocruyeckas
padora

CBOH MBICIIA B YCTHOM
Y IUCbMEHHOU peyH,
MOHUMATh CMBICIT
IMOCTaBJICHHOM 3aa4H,
BBICTPAUBATh
apryMeHTalHUIo,
MIPUBOUTH TPUMEPHI U
KOHTPIPUMEPBI

KPUTHYHOCTH
MBIIICHHSI, YMEHUE
pacro3HaBaTh
JIOTUYECKH
HEKOPPEKTHBIC
BBICKA3bIBaHMUS,
OTJIMYaTh T'HIIOTE3Y OT
(dakra

YMEHHE
KOHTPOJIMPOBATh
MPOIECC U pe3yJIbTaT
yueOHOU
MaTeMaTH4YeCKOM
JIeSITeIbHOCTHU

17.10

18.10

20.10

31.10

111

3.11

Texnonozuu: 310poBhecOepeskeHus, mpodbaeMHoro ooydenus, muddepeHIIHPOBAaHHOTO MOAX01a B 00yUeHUH, IIeIaroruka COTPYJHUYECTBA, KOMMYHHUKALIMOHHBIE

TCXHOJIOI'MH




YPABHEHUSI 1 HEPABEHCTBA C OJHOM MNEPEMEHHOM

2 Ilenoe ypaBHEeHUE 1I€JIO€ YPaBHEHUE, | -YMETh Cnymartp u HCTOIb30BaTh 7.11
1 €ro KOpHHU. BripaboTars PaBHOCHJIbHBIE OTIpEeNIeTATh CHBIIIATH APYT puoOpeTEHHBIE
27 Llenoe ypaBHEHHE | ymeHHUe pelnaTh ypaBHEHUS, CTETIICHb Jpyra; SHaHHS 1 yMEHUA B 8.11
Y €r0 KOpHH. npocreiiime CTCIICHb ypaBHEHUS, MIPEACTABIIATh MPaKTUYECKOM
ypaBHEHHs ypaBHEHUS, KOPHU | -yMETh peliaTh KOHKpPETHOE JIESATETHHOCTH U 10.11
3aMCHOI ypaBHEHUS, ypaBHEHUS coJiepKaHue 1 MTOBCETHEBHOMN KU3HHU
IepeMEHHOI 1 rpapuyecKuit TpeThel u 6osee | cooOaThk €ro B TS
Ilenioe ypaperne | HEPABEHCTBA C croco0 pelieHus CTEIeHeH, MHCbMEHHOH 1
28 1 ero KopHH OJIHOM ypaBHEHUU HCITONB3YS YCTHOM (opme. BBITIOJITHCHUS PaCUETOB
' TIepeMeHHOM pasioKCHHE Ha o opMyIiam,
METOJIOM MHOXUTCIIN, HpI/IHI/IMaTI)
HHTEPBAJIOB. rpaduyeckuit MO3HABATEIbHYIO coctaBieHus Gopmy,
croco0 1IEJIb, COXPAHATh €€ | BBIPAKAIOIINX
HpoOGHbie IpOOHBIE -3HaTh U YMETh MIPY BBIMOJHEHUHT 3aBUCUMOCTH MEX]TY 14.11
29 palnMoHaIbHBIC panoHaIbHBIC pemarh ApoOHbIe | YUE€OHBIX NEHCTBHUM, | pealbHbIMU
YpaBHEHHS. ypaBHEHHS, OOIINIA | paldOHAIbHBIC peryJMpoBaTh BECh | BEIMUMHAMHU.
JpoOHele BhipaboTath 3HAMEHATEIb YpaBHCHUS], IpoLecc ux 15.11
30 paloHaIbHbIC yYMCHHE PeITaTh OpoOei, XOASAIMMUX | HAX0/s 00U BI:IHOJ'IHGHI/IH 51 HCIIOJI30BaTh
ypaBHEHHS. IpoCTeHHe B YpaBHEHHUE 3HaMEHAaTelb YETKO BBIMOJIHSATH PUOOPETECHHBIC
HpoOHbie ypaBHEHMs! Tpo0eid, TpeboBaHMS 3HAHUS U YMCHHS B 17.11
31 palMoHaIbHBIC 3AMEHO BXOJSIIMX B MO3HABATEJIbHOMN PAKTHYECKOM
ypaBHEHHS. IepeMeHHO 1 ypaBHEHHUE, U 3a/1a4yi. AEATENbHOCTH U
Jpobibie HEPABEHCTBA C yMHOXas 00e HOB'CGI[HGBHOI/I JKA3HU 21.11
30 S — OJIHOI 4aCTH ypaBHEHNUs BriBoauTh JUTS:
o Ha 00U CJICAICTBUS U3
YpaBHECHHSI. IIEPEMEHHOMN
METOLOM 3HaMEHATelb HMMEIOIIMXCS B BBITIOJTHECHUS PacueTOB
Pewenune _ | urrepBaos. HEpaBeHCTBa -3HaTh U YCJIOBHUH 33J1a4H 1o popmyJam, 22.11
33 HEPaBCHCTB BTOPOH BTOpPOU CTCIICHU C IIOHUMATb HaHHBIX,
CTEIIEHH C OJIHOU OZIHOM AJIrOPUTM yCTaHABJIUBATh cocTaByicHUS (hOPMYII,
TIEPEMEHHOM. MEPEMEHHOMN peIICHUST NPUINHHO- BbIPpAXKAIOIINX




HEPABCHCTB; CIIEICTBEHHEIE 3aBUCHMOCTH MEXITY 24.11
Pemenne -yMeTh CBSI3H. peabHBIMU
34 HEPABEHCTB BT01301”4 NPaBUILHO BEJIMYUHAMMU.
CTCTICHH C OJTHOM HAWTH OTBET B
MepPEeMEHHOI. BU/IE YHCIIOBOTO
IPOMEKYTKA
Pemenune HyJIU QyHKIUH, -3HaTh AJITOPUTM 28.11
35 HEPAaBEHCTB METOJT HHTEPBAJIOB | pelIeHUs
METOJIOM HEPABEHCTB
WHTEPBAJIOB. METOJIOM
Pemenue WHTEPBAJIOB; 29.11
HEPABEHCTB -yMETh pemiaTh
36 METOJIOM HEPaBECHCTBA,
WHTEPBAJIOB. UCIIOJNB3YS
METOJT
WHTEPBAJIOB
KontpoabHnasn 1.12
padora Ne3 1o
37 TeMe « Y paBHEHUS
Y HEpaBEHCTBA C
OIHOM
IEPEMEHHOMN»
AHanu3 5.12
38 KOHTPOJIbHOI
padoThI

Texnonozuu: 3n0poBbecoepexenus, nuddepeHIIPOBaHHOTO MOAX0Aa B 00yUE€HUH, TOSTATHOTO (POPMHUPOBAHUS YMCTBEHHOT'O JEHCTBHS, KOMMYHHKAI[HOHHBIE

TCXHOJIOTNH

YPABHEHUSA U HEPABEHCTBA C IBYMs IEPEMEHHBIMU




39

YpaBHEHUE C
TBYMSI
MEePEMEHHBIMU U
ero rpaduk.

40

VYpaBHeHue ¢
TBYMsI
NEePEeMEHHBIMH U
ero rpaduk.

41

I'paduueckuit
CII0CO0 pelIeHus

CHCTEM YpaBHEHUI.

42

I'paduueckuit
CITIOCO0 peIIeHUS

CHCTEM YpaBHEHUI.

43

I'paduueckuit
CITOCO0 peIIeHHS

CUCTEM ypaBHEHUM.

Bripaborars
YMEHUE pelaTh
[IpOCTEHIINE
CUCTEMBI,
cozepKae
ypaBHEHUS
BTOPOM CTEIEHU C
JIBYMS
IIEPEMEHHBIMU, U
pemars
TEKCTOBBIE
3a/1a4u C
IIOMOILBIO
COCTABJICHUS
TaKHX CHUCTEM.

Bripaborats
YMEHHE peliaTh
MpocTenme
CHCTEMBI,
coJieprKalue
ypaBHCHHUS
BTOPOU CTETICHU C

YpaBHeHHE C
IBYMS
IIEPEMEHHBIMH,
penieHue
YpaBHEHHUS C
JIBYMSI
IIEPEMEHHBIMH,
rpadguku
YPaBHEHUH C
JBYMSI
IIEPEMEHHBIMU

-3HATh
oTpeiesieHue
pelieHus
YpaBHECHHSI C
JBYMST
MepEeMEHHBIMH;
orpeiesieHue
rpaduka
YpaBHEHHSI C
JIBYMST
NIepEMEHHBIMA
-yMETb CTPOHTH
rpaduku
YpPaBHEHUU C
JIBYMST
MepeMEeHHBIMH

I'paduk pyHKIMY,

CUCTEMBI
YpPaBHEHUH,
rpaduyeckuit

Croco0 perreHus

CUCTEM

-3HaTh BUJIbI
rpauKoB 1
YMEThb UX
CTPOUTH;
-yMETh
OTIPEJICIISATH
KOJINYECTBO
pelIeHu
CHCTEMBI 110
rpaduxy;
-YMETh pemiaTh
CUCTEMBI
rpadbuyecku

[IpencraBisTh
KOHKPETHOE
cojiep)KaHue 51
coo0Iare €ero B
IMMChbMEHHOM n

yCTHOU (opMe;

YMmerb (v
pa3BUBAThH
CIOCOOHOCTH) c

ITOMOII[bIO BOIIPOCOB
N0OBIBaTh
HEJIOCTAOIIIYIO
nHpopMaIuio.

CraBUTh yU4eOHYIO
3a/1a4y Ha OCHOBE
COOTHECEHHSI TOTO,
YTO y>K€ U3BECTHO,
YCBOEHO, U TOTO, YTO
emié HEU3BECTHO;
CaMOCTOSTEIIbHO
¢dbopMynupoBaTh
MMO3HABATEIIbHYIO
1IEJIb U CTPOUTH
JIICUCTBUS B
COOTBETCTBHUU C HEH.
[IpoBOauTH anaN3
CITOCOOOB PEIICHUS
3a/a4

HCIIOJIb30BAaTh
puoOpeTEHHBIE
3HAHUS U1 YMEHUS B
MPAKTUYECKON
JIEATEIIbHOCTH U
MOBCEIHEBHOM KU3HU
JUTST:

MOJICTTUPOBAHUS
MPaKTUYECKUX
CUTyalHil u
WCCIIEJIOBAHUS
MMOCTPOEHHBIX MOJIEIIECH
C UCIOJIb30BAaHUEM
anmapara anreopsl

OTIACAHMSI
3aBUCUMOCTEH MEXTY
(hU3UICCKUMU
BEIMYMHAMHU
COOTBETCTBYIOIIIUMHU
dbopMynamu pu
UCCIICIOBAHUN
HECIIOKHBIX
MPAKTUYCCKUX
CUTyalui;

UHTEpIpeTaluu
rpauKOB peaTbHbBIX
3aBHCHUMOCTEH MEXITy

6.12

8.12

12.12

13.12

15.12




44

Pemenue cucrem
ypaBHEHUI BTOPOH
CTEIEHHU.

45

Pemenue cucrem
YpPaBHEHU BTOPOM
CTEIICHH.

46

Pemenue cucrem
YpPaBHEHU BTOPOM
CTEIICHH.

47

Pemenune cucrem
YpPaBHEHUI BTOPOU
CTEIICHH.

48

Penrtenue 3amay ¢
IIOMOILBIO
YpaBHEHUI BTOPOM
CTEIICHU.

49

Pemenue 3amgau ¢
TTOMOIIILIO
ypaBHEHU BTOPOH
CTETIECHH.

50

HepaBencrtsa ¢
TBYMSI
INCPEMCHHBIMU.

o1

HepaBencrtsa ¢
TBYMsI
NEPECMCHHBIMMU.

JIBYMsI
IIEPEMEHHBIMU, U
pewarhb
TEKCTOBBIE
3a7a4H C
IIOMOLLBIO
COCTABJICHUS
TaKUX CUCTEM.

Bripaborats
yMEHUE peliaTh
MpOoCTENIINE
CUCTEMBI,
cozepaKaue
YpaBHEHUS
BTOPOM CTEIIEHU C
JBYMSI
MepeMEHHBIMH, U
pemarhb
TEKCTOBBIC
3a/1a4u ¢
MOMOILBIO
COCTaBJICHUS
TaKUX CHCTEM.

Cucremsl
YpaBHEHU BTOPOMH
CTENEHH, CIIOCOOBI
pelIeHus

-3HATh AJITOPUTM
PEIICHUS CUCTEM
BTOpPOM CTEIICHU;
-yMeTh UX
pemiarb,
HCIIONb3YS
H3BECTHBIC
CITOCOOBI
(croco6
MOJICTAHOBKHU U
croco0

CJIOKECHHUS)
AJIropuT™ -yMETh
pEelIeHUs 3a1a4 ¢ COCTaBJISITh
TTOMOIIIBIO MPUYUHHO-
YpPaBHEHU BTOPON | CIIEJICTBEHHBIE
CTETEeHU, CIIOCOOBI | CBSI3H MEXIY
perieHus JAaHHBIMU B
3agade u
COCTaBJICHUH
YpPaBHEHU,
UCIIOJIB3YS
bopmybl,
-YMETb peliaTh
YpaBHEHUI
pa3IMYHBIMU
criocodamu
Hepagenctso ¢ -3HaTh
TBYMSI onpenerIeHue
MEPEMEHHBIMH, €TO | PEIICHUS

pelieHus

HEPaBEHCTB C
JBYMST
MepPEeMEHHBIMH

[IpencraBisaTh
KOHKPETHOE
cojiepKaHue u
€O00I1aTh €ro B
MMACBMEHHOM U
yCTHOH (opMe;

Ywmers (nnmn
pa3BHUBAThH
CITOCOOHOCTB) C
MTOMOIIIBIO BOIIPOCOB
J0OBIBATH
HEJOCTAIOIIYIO
uH(pOpMAITHIO.

CtaBUTH YUeOHYIO

BEJIMYNHaAMMU.

UCIIOJIb30BATh
pUOOpeTEeHHbBIE
3HaHUS U YMEHUS B
MPAKTUYECKOU
JIESTETHHOCTH U

MMOBCEIHEBHOM KM3HU

JIA:

MOJIETTMPOBAHUS
MPAKTUYECKHUX
CUTyalHil u
MCCIEI0BAHUS

MMOCTPOEHHBIX MOJIEIIEH

C UCIOJIb30BaHUEM
anmapara anreopsl

OITMCaHUs

3aBUCUMOCTEH MCKIOY

19.12

20.12

22.12

26.12

27.12

29.12

10.01

12.01




52 Cucremsl Cucremsl -3HAaTh U YMETh
HEPaBEHCTB C HEPaBEHCTB C pemarb CHCTEMBbI
JIBYMsI JBYMsI HEPABEHCTBA C
MIEPEMEHHBIMU. MEPEMEHHBIMU, €€ | ABYMS
53 Cucremsl peLeHns MepEMEHHBIMU
HEPaBEHCTB C
JBYMS
NIEPEMEHHBIMH.
KonTposabHas
padora Ne4 o
54 TeME «YpaBHEHUS

1 HEPaBEHCTBA C
IBYMS
MepEMEHHBIMI

3a/1a9y Ha OCHOBE
COOTHECEHHS TOrO,
YTO y>KE€ M3BECTHO,
YCBOCHO, M TOT'O, YTO
elé HEU3BECTHO;
CaMOCTOSTEIILHO
(dbopMyIupoBaTh
MMO3HABATEIIbHY IO
1IEeJIb U CTPOUTH
NEHUCTBHUS B
COOTBETCTBHH C HEH.
[TpoBoauTH aHaMH3
CITOCOOOB pEIICHUS
3a71a4

(hHU3nIeCKUMU
BEJIMYMHAMU
COOTBETCTBYIOITUMU
dhopmymamMu Ipu
HCCIICIOBAaHUH
HECJI0KHBIX
MPAKTHYCCKUX
CUTYalU;

AHTEPIIPETAAN
rpaduKoOB peaTbHBIX
3aBHCHUMOCTEH MEXIY
BCIIMUYNHaAMMU.

16.01

17.01

19.01

Texnonozuu: 310poBhecOEPEIKEHUS, TUIHOCTHO-OPUEHTUPOBAHHOTO OOYYEHHUS, PA3BUBAIOLIETO OOYYCHHsI, MEAAroruka COTPYAHUYECTBA, KOMMYHUKAIIMOHHBIC

TCXHOJIOTHUHU
v APUOMETHYECKAS U TEOMETPUYECKAS ITPOI'PECCUN
55 [TocnenoBarensHOC | JlaTh MOHATHE 00 | MOCJIENOBATEILHOC | -TIPUBOAUTH OOMeHMBaTHCA HCIIOJIb30BaTh 23.01
TH. apu(METUICCKON | Th, YICHBI MIPUMEPHI MHEHHSIMH, IPpUOOpETEHHBIC
56 u MOCJICIOBATENILHOC | TTOCIIEIOBAaTEbH | MOHUMATh MO3UIIMIO | 3HAHUS U YMEHUS B 24.01
T€OMETPUYECKON | TH, POpMYJIBI N-TO | OCTEH; napTHépa, B TOM MPaKTUYECKOU
MIPOrPECCUAX KaK | WicHa -yMETh YUCJIC U OTJIMYHYIO | IEATEILHOCTH U
TTocnenoBarensHOC N N
. YHUCIOBBIX MOCE0BATEILHOC | OMIPEACIATh WICH | OT CBOCH; 3a/1aBaTh MTOBCETHEBHOM KU3HHU
MOCJICTIOBATENBHO | TH, PEKYPPEHTHBIE | MOCJIEI0BATEIbH | BOMPOCHI, CIIYIIATh U | JJIA:
CTSIX 0CO00T0 (hopMyIbI OCTH TIO OTBeYaTh Ha

Buaa.

dbopmyiie

BOIIPOCHI APYTHX,

BBIITOJTHCHHSA paCyYCTOB




57

Onpenenenue
apupMeTHIECKON
IPOTPECCHUHU.
®opmyia n-ro
YJieHa
apudmeTnyecKoit
IPOTPECCHUH.

58

Onpenenenue
apuMeTHYECKON
MIPOTPECCHH.
®dopmyina n-ro
YyjieHa
apudmeTnueckoi
MIPOTPECCHH.

59

dopmyia CyMMBI 1
MIEPBBIX YICHOB
apuMeTHIECKON
IPOTPECCUH.

apudmeTndecKas
porpeccus,
Pa3HOCTb,
dhopmyia N-ro

-yMETH
OTIPENIEATH BU/T
MIPOTPECCHUU TI0
e€

60

dopmyra CyMMSI 7
HEPBbIX YJICHOB
apudmeTnyecKoit
IPOrPECCHH.

61

dopmyra CyMMSI 7
IIEPBBIX YWICHOB
apupMeTHIECKON
IIPOIPECCHUM.

62

KonTpoibHas
padora NeS no
TEMe
«Apudmernyeckas
IIPOTPECCUSI»

qrieHa OTIPEICIICHUIO;
apudmernyeckoil | -3HATH U
MIPOTPECCHU: MIPUMEHSTH ITPU
a, =a, +(n—1)d pelIeHn! 3a1a4
YKa3aHHYIO
(opmymy
apudmernyeckas | -yMeTh HAXOJUTh
porpeccus, CyMMY

dhopmysia CyMMBI
YJICHOB
apu(METHISCKON
IPOTPECCUH:

—

apupMETHIECKO
1 MPOTrPECCUU T10

bopmyme

hopMynHpOBaTh
COOCTBEHHEIE
MBICIIH,
BBICKA3bIBATh U
000CHOBBIBATH CBOIO
TOYKY 3PCHHUSI.

[TnanupoBats (B
COTPYAHHYECTBE C
YUHUTEIIEM U
OJHOKJIACCHUKAMH
WJIn
CaMOCTOSATEIIbHO)
HEOOXOIUMBIE
JIENCTBUS,
OTICpaIIVH,
JIENCTBOBATH I10
IJ1aHy,
CaMOCTOSTEILHO
MJIAHUPOBATh
HE0OXOaUMBIE
JIeNCTBUS,
OTIepaIIHH.

AHaM3upoBaTh
YCIIOBUS U
TpeOOBaHUS 331a4H;
MIPOBOJINTH aHATH3
Croco0O0B PEIICHHS
3a[a4i C TOYKU
3peHus UX

o hopMynam,

cocraBieHUs GopMyI,
BBIPXKAFOTIIHX
3aBUCUMOCTH MEXTY
peabHBIMU
BEJTMYMHAMMU.

HCIIOJIb30BaTh
MPHUOOPETECHHBIE
3HAHUS U YMCHHS B
[IPaKTUYECKON
JIeATEIIbHOCTH 1
IIOBCEIHEBHOMN KU3HU
JUTSL:

BBITIOJTHEHUS PAcYeTOB
o Gopmymnam,

cocTaBieHus HOpMyI,
BBIPAXKAIOIINX
3aBUCHUMOCTH MCIKIY
peanbHBIMUA
BEIIMYMHAMU.

26.01

30.01

31.01

2.02

6.02

7.02




63

Onpenenenue
reOMETPUUYECKOM
MIPOTPECCUMU.
®opmyia n-ro
YJieHa
T€OMETPUYECKOI
MIPOTPECCUM.

64

Onpenenenue
T€OMETPUUECKOMN
MIPOTPECCUM.
®dopmyina n-ro
YyjieHa
T€OMETPUUECKOM
MIPOTPECCHM.

65

dopmyia CyMMBI 1

MEPBBIX YWICHOB
reOMETPUYECKOM
IPOrPECCHUH.

66

dopmyra CyMMSI 7

MEPBBIX YWICHOB
T€OMETPUUECKON
MIPOTPECCHM.

67

dopmyra CyMMSI 7

MEPBBIX WICHOB
r€OMETPUYECKOMN
IIPOTPECCHH.

68

dopmyia CyMMBI 1

IIEPBBIX YWICHOB
reOMETPUYECKOU
IIPOTPECCUM.

reoMeTpHYecKast -3HATh
porpeccus, ornpeeeHue
3HaAMCHATEIIb TEOMETPHYECKOM
TCOMETPHUYCCKOM MIPOTPECCHH;
IIPOrPECCHH, -yMETh
dhopmyia N-ro pacrio3HaBaTh
qJieHa TCOMETPHUYECKYFO
TrCOMETPHYCCKOM IIPOrPECCHIO;
MIPOTPECCUU: -3HATh JTAHHYIO
b= b dopmyny u
YMETh
UCIIOJIb30BATh €€
IIPH PEIICHUN
3a1a4
reoMeTpUYeCcKas -3HaTh M YMETh
porpeccus, HaxXOJIUTh CyMMY

dhopmysia CyMMBI
YJICHOB
reoOMEeTPHUYECKOMN
IPOrPECCHH:

S ==

reOMETPUYECKON
MPOTPECCUU TIO

bopmyme

palMOHAIM3AIAHN 1
AKOHOMHUYHOCTH.

[InanupoBats (B
COTPYIHHYECTBE C
YUHUTEIIeM U
OJHOKJIAaCCHHUKAMU
HIIH
CaMOCTOSTEIIbHO)
HEOOXOIUMbIE
JIEeNCTBUS,
oTIepaIvH,
JI€NCTBOBATH 110
TJIaHy;
CaMOCTOSTEIIBHO
IJIAaHUPOBATh
HEOOXOIUMBIC
JIEUCTBUS,
OTICpAIIHH.

AHaM3UpoBaTh
YCIIOBHSI U
TpeOOBaHUS 3a/1a4H;
MIPOBOJIUTH aHAIIN3
CIOCOOOB PEIICHHUS

¢dbopmupoBanue
OTBETCTBEHHOT'O
OTHOIIICHHUS K YYEHHIO,
TOTOBHOCTH H
CITOCOOHOCTH
oOydJaronuxcs K
CaMOPa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAITUH K
00yYCHHIO U
MO3HAHUIO, BEIOOPY
NaJILHEHUIIET O
obOpa3oBaHus Ha 0aze
OPHEHTHPOBKH B MUPE
npodeccuii u
npodeccCuoHaTbHBIX
MPEANOYTCHU,
OCO3HAHHOMY
MOCTPOCHHUIO
WHIUBUYATbHOMN
o0OpazoBarenbHON
TPACKTOPHH C yUETOM
YCTOMYUBBIX
MMO3HABATEIIBHBIX
WHTEPECOB

9.02

13.02

14.02

16.02

20.02

21.02




69

KonTpoabHas
padora Ne6 1o
TeEMe
«I"eomeTrpuueckas
MIPOTPECCHUSD)

3aJ1a4M C TOYKH
3pEHUS UX
palMOHAIU3ALNHT 1
SKOHOMHUYHOCTH.

yMEHHUE
KOHTPOJIMPOBATh
MPOIECC U pe3yJIbTaT
y4yeOHOMI
MaTeMaTHUUYCeCKOM
JIeSITEILHOCTHU

27.02

Texnonozuu: 3,H0p0BBeC6epC)KeHI/IH, I[I/I(b(l)epeHHI/IPOBaHHOFO nmoaxozaa, Imo3TartHoro Q)OpMHpOBaHHH YMCTBCHHBIX HeﬁCTBHﬁ, KOMMYHHKAITUOHHBIC TCXHOJIOI'NHU

\Y 3JIEMEHTHI KOMBUHATOPUKHA U TEOPUU BEPOSATHOCTEM
70 [Tpumepsl nepedop - YcranaBinvBaTh HCITOJIh30BATh 28.02
KOMOHMHATOPHBIX BO3MOKHBIX OpUEHTUPOBATHC | paboumue pHOOpEeTEHHBIS
3a7a4. OsnakomuTh BapHaHTOB, B OTHOUIEHUS; 3HaHUS U YMEHUS B
71 yqaluxcs € | xomMOuHaTOpHOE KOMOMHATOpuKe; | 3HPEKTUBHO MIPAKTUYECKON 1.03
[Ipumepsl IIOHATHAMU MIPaBUIIO -YMETb CTPOUTH | COTPYAHUYATH U JIEATEIIbHOCTH U
KOMOMHATOPHBIX IIEPECTaHOBKH, YMHOXEHUS JIEpEBO CIocoOCTBOBATH MMOBCEHEBHOW KU3HU
3ajad. pasMCIICHUA, BO3MOKHBIX MPOAYKTUBHOM TUIS:
coucTanusd H BapUAHTOB KOOIIEpaLHH.
72 TlepecTaHOBKH. COOTBETCTBYIOIIHN | epecTaHOBKH, -3HaTh U YMETh BBIIIOJIHCHHS PACUCTOB 5.03
73 TlepecTaHOBKH. Mi GOpMYIaMH | yycro MOJIB30BATHCS CocrtaBnath IaH U | 1o popMyiam, 6.03
AU TIOACHETA UX | BceBO3MOMKHBIX dbopmynaMu st | TOCJIEAOBATEIBHOCT
74 Pasmemienus. YuCoa; BBCCTH | jepecTaHOBOK, petieHust b JCHCTBUI; BHOCHTh | COCTABJICHHS (POPMYII, 12.03
735 Pasmerenmus. TIOHATHA pasMelleHus, KOMOMHATOPHBIX | KOPPEKTHBBI U BBIPAXKAIOIINX 13.03
76 CoueTaHms.. OTHOCHTENLHOH COYETaHUs 3a1aq JIOIIOJTHEHUSI B 3aBUCHUMOCTH MEKIY 15.03
77 o HaCTOTBI H COCTaBJICHHbBIE peanbHbIMU 19.03
BEPOATHOCTH — IIJIaHBI. BEIIMYMHAMU.
78, 79 | OtHOCHUTENBHAS CITy4aiHOTO ciyyaiiHoe -OIpEIeIATh
HacToTa COOBITHSL COOBITHE, KOJINYECTBO BoiGHpath HanGoee 20.03
CITy4aitHOTO OTHOCHUTEJIbHAS PABHOBOSMOMHDL | o hyexrirprpie 22.03
COOBITHSL. 4acToTa, X MCXOJIOB




80,81 KJIACCHYECKOE HEKOTOPOI0
oTpe/IeIICHIE WCTIBITAHUS;
BeposraocTb
PABHOBO3MOKHBIX BEPOSTHOCTH -3HAaTh
COBLITIL KJIACCUYECKOE
onpeeIcHue
BEPOATHOCTH
82,83 MIPOTHBOIIOJIOKHBI | -3HATh (popMyITy
€ COOBITHS, BBIYHCIICHHS
HE3aBHCHMBIE BEPOSTHOCTH B
CcOoOBITHS, clIydae ucxojia
HECOBMECTHBIE 1 MIPOTHBOTIOJIOKH
COBMECTHBIE BIX COOBITUI
COOBITHS
Croxxenue u
YMHOKEHUE
BEPOSITHOCTEH.
84 KontpoabHnasn
padora Ne7 o
TeMe «DIEMEHTHI
KOMOWHATOPHUKHU U
TEOpUHr
BEPOSITHOCTEI)
85 AHanu3
KOHTPOJIbHOM

padoThI

CIIOCOOBI perieHus
3a7a4yul B
3aBHCHMOCTH OT
KOHKPETHBIX
YCIIOBHIA; TPOBOTUTH
aHaJIU3 CIIOCOOOB
peleHus 3a1ag;
BOCCTaHaBJINBATh
MPEeIMETHYIO
CUTYAIIHIO,
OIHCAaHHYIO B
3azaye, IyTEM
nepeopMyIUPOBaH
us1, n300pakaTh HA
CXeMe TOIBKO
CYIIECTBEHHYIO
uH(pOpMaIHIo;
aHATU3UPOBATH
00BEKT, BBIJIENSS
CYIIECTBEHHBIC
HECYIIIECTBCHHBIC
MIPU3HAKH.

HCIIOJIb30BAaTh
puoOpETEHHBIE
3HAHUS U1 YMEHUS B
MPAKTUYECKOMN
JIEATEIIbHOCTH 1
MOBCEIHEBHOM KHU3HU
JUTST:

BBITIIOJTHCHHS PACcueTOB
o opMyJiam,

coctaBieHus Gopmy,
BBIPKAFOTIIHX
3aBUCUMOCTH MEXTY
peaTbHBIMU
BEJTMYUHAMH.

YMEHUE
KOHTPOJMPOBATH
MPOLIECC U PE3yIbTAT
y4yeOHOU
MaTeMaTUYeCKOH
JIeSITeIILHOCTH

2.04
3.04

5.04
9.04

10.04

12.04




Texnonozuu: 310poBbecoepexeHust, MM HepeHIIMPOBAHHOTO MOAX0/1a B 00YUYEHUH,TOATATHOTO ()OPMUPOBAHUS YMCTBEHHBIX JIEHCTBHI, HCCIIEI0BATEIIbCKOM

ACATCIbHOCTHU, CAMOJUArHOCTHKH, KOMMYHHKAIITUOHHBIC TCXHOJIOTH.

Vi HNUTOI'OBOE NIOBTOPEHHUE. PEHIEHUME 3AJIAY 110 KYPCY VII - IXKJIACCOB

86 BrimonHenue obmacThb -3HATh AJITOPUTM | APTYMEHTHPOBATH 16.04
yueOHO- OIpeIeIeHUs U MOCTPOCHHSI CBOIO TOUKy 3peHus, | Lo A iHOCTR
TPEHUPOBOYHBIX 001acTh 3HaYeHuii | rpaduka CIIOPUTH U MBINIICHUS, YMCHIE
sajanuii B opmare yHKImit INZINIVIH OTCTamBaTh CBOIO PAacIO3HABATL
oro. -yMeTh CTPOUTH | TIO3MIIHIO JIOTIHICCKH

87 Beoinonnenue rpaduku HEBPaKICOHBIM st | 1o OPPEKTHEIC 17.04
y4eOHO- DyHKIHH; OIITIOHEHTOR BBICKA3bIBAHUS,
TPEHHPOBOYHBIX ~yMeTh 110 oBpazom; paseuats | CVWIATE THIOTESY OT
3anaHuii B hopmare rpauky yMeHHUst (axra
Oros. OIIPEICTISITh UHTETPHPOBATHCS B

88 Brimonnenne CBOWCTBa rpymy ceepcTHHKOB | <PCATHBHOCTD 1904
y4ebHO- dyHKLHK U CTPOHTH g;l;uneHm,
TPECHUPOBOYHBIX IPOYKTUBHOE nMuaTuBy,
3ajiaHuii B popmare B3anmozeiicTeue co | HarOMTHBOCTD,
orn. CBEPCTHHUKAMH 1 aAKTHBHOCTH MPH

89 Boinonnenue KBaJIpaTHbIE -yMeTh pemiaTh B3POCJIBIMH. pETHEHIH 23.04
y4eOHO- ypaBHEHUsI, ypaBHeHUS TeOMETPUYECKUX 3a1a4
TPEHHUPOBOYHBIX HEPaBEHCTBA TpeThbeil n Baocuts
3a/1aHuii B opmare BTOPOIi CTENICHN, | YeTBEpPTOi HE0OXOIIMBIE ymeHue
Ooro. CHCTEMBI CTEIEHH C OJHUM | JAOTIOJTHEHHS U KOHTPOJIMPOBATD

90 PenerunumonHoe ypaBHEHUU HEU3BECTHBIM C | KOPPCKTHUBBLI B IIJIaH Hpog ece 1 pesylibtat 24.04
TeCTHpOBaHHE B TIOMOII[BFO U crioco6 seficTaus B | Y coHoN 3

MaTeMaTHIECKO

¢opmate OI'D.

Pa3JIOKCHUA HaA

cirydae




91

Brinonnenue
y4eOHo-
TPEHUPOBOYHBIX
3aJIaHui B hopmMare
oro.

92

Brimonnenue
y4eOHO-
TPEHUPOBOYHBIX
3a/IaHui B hopmMare
OI'D.

MHOXHUTEIH U
BBE/ICHMS
BCIIOMOTaTeNIbHO
1 IEpEMEHHOM;
-YMETb pelaTh
HEpaBEHCTBA
METOJI0M
MHTEPBAJIOB;
-YMETb peliaTh
CHUCTEMBI
YpaBHEHUI

93

Brimonaenue
y4eOHO-
TPEHHPOBOYHBIX
3aJlaHuii B popmMare
oo,

94

Brimonnenue
y4eOHO-
TPEHUPOBOYHBIX
3a7aHui B hopmare
oro.

95

Brimosinenue
y4eOHO-
TPEHUPOBOYHBIX
3amaHuil B popmarte
oro.

perieHue
TEKCTOBBIX 3a/1a4

-yMETh peIIaTh
3a/1a4M C
MTOMOILIBIO
YpaBHEHUU
-YMETh pelIaTh
3a/1a4M C
IIOMOLLIBIO
COCTaBJICHUS
CUCTEM

PacXoXKICHUS
ATaJOHa, PEATbHOTO
JIEUCTBUS U €T0
pe3yibTara.

OcCy1ecTBIATh
CpaBHCHHE U
KJIACCH(UKAIUIO 110
3aJIaHHBIM
KPUTCPHSIM.

AprymMeHTHpOBATH
CBOIO TOYKY 3pEHUS,
CIIOPUTH U
OTCTauBaTh CBOKO
MO3ULUIO
HEBPaX1€OHBIM JIJIs
OTNIOHEHTOB
00pa3oM; pa3BUBATh
YMEHUS
MHTETPUPOBATHCS B
IpYyIIy CBEPCTHUKOB
U CTPOUTH
MPOSYKTUBHOE
B3aMMOJECHUCTBHE CO
CBEpPCTHUKAMHU U

JACATCIBHOCTHU

CIIOCOOHOCTb K
HMOIMOHATBHOMY
BOCITPHUSTHIO
MaTEeMaTHYECKUX
00BEKTOB, 3aJ1a4,
peUICHHU,
paccy X IeHUM

26.04

3.05

7.05

8.05

14.05




96

Brimonnenue
y4eOHo-
TPEHUPOBOYHBIX
3alaHuil B hopmarte
oro.

97

Brimonuenue
y4eOHo-
TPEHUPOBOYHBIX
3amaHuil B popmarte
oro.

Pa3HOCTh
apupMeTHIECKON
MIPOTPECCUH,
3HaMeHaTellb
r€OMETPUYECKOU
MIPOTPECCUH,
cymMma N-TO 4ieHa
apru(pMETHICCKOM
Y TEOMETPUYECKOMN
MIPOTrPECCUH

-3HaTh (POPMYJIBI
N-TO 4WieHa u
CYMMBI N 4JIEHOB
apudmernygecko
U u
reOMEeTPUYECKOM
IIPOrpeccuil u
YMETh UX
MIPUMEHSTH MIPU
pelLIeHnH 3a1a4

B3POCIIBIMH.

Brocuth
HEOO0XOUMEIE
JIOTIOJIHEHHUS U
KOPPEKTHUBHI B ILJIaH
U CII0CO0 IeiicTBUS B
ciryvae
PacXoXKIaCHUS
ATajJI0Ha, PEAUTHHOTO
JIEUCTBUS U €T0
pe3yibTaTa.

OcCy1ecTBIATh
CpaBHEHUE U

(dbopMHpOBaHHE
OTBETCTBEHHOT'O
OTHONICHHS K YICHHIO,
TOTOBHOCTH U
CIIOCOOHOCTH
o0yJaronmxcs K
CaMOpPa3BHUTHIO U
caM000pa30BaHMIO Ha
OCHOBE MOTHBAIIHH K
00y4eHHIO U
MMO3HAHMIO, BBEIOOPY

15.05

17.05




KJIaCCH(UKAITAIO 10
3aJJaHHBIM
KPUTEPHUIM.

JTaJIbHEUIIETro
obOpa3oBanus Ha 0aze
OPUEHTUPOBKHU B MUPE
npodeccuii u

PO eCCHOHATBHBIX
NPEANOYTEHUH,
OCO3HAHHOMY
MIOCTPOCHUIO
WHIUBUYATbHOMN
00pa3oBaTeIbHOU
TPACKTOPHUH C YUETOM
YCTOWUYMBBIX
MO3HABATEJIbHBIX
MHTEPECOB

Texnonozuu: 310poBbecOepexenus, MupHepeHIUPOBAHHOTO MOAX0/a, EIaroruKa COTPYAHUYECTBA, CAMOIMATHOCTUKYA U CAMOKOPPEKLIUU




Y4eOHO-MeTOAUYECKOE 1 MATEPHAJILHO-TEXHUYECKOe o0ecredyeHue y1eOHOro npeamera.

=

Bypmuctposa T. A. AnreOpa. [Iporpammel 0611e006pazoBaTenbHbIX yupexaeHuit. 7-9 knaccsl. — M.: Ilpocsemenue, 2014.

2. Aure6pa. 9 kmacc: yue6. s obmieoOpasosar. yupexaenuit / FO.H.Makaperaes, H.I'. Munmrok, K.M.Hemkos, C.b.CyBopoBa; moa
pen.C.A.TenskoBckoro.- 19-e uzn.- M.: [Ipocsemenue, 2021.

3. Uzydenwme anredprl B 7-9 kiaccax: mocodue st yuutened / FO.H.Makapwraes, H.I'. Mungiok, C.b.CyBoposa, 1.C.11IekoBa. — 3-¢ u3n., mopad. — M.
: IIpocBenienue, 2019.

4. Anre6pa. 9 knacc: noypounsle miansl o yueOnuky HO.H.MakapsrueBa u np./aB.-coct. JI.A. Tanununa, T.JI.AdanacbeBa.- Boarorpan: Yuurens,

2020.

Anrebpa: aumakt. marepuansl s 9 k. / JI. U. 3BaBuy, JI. B. Ky3nemnoga, C. by CyBopoBa. — M.: IIpocsemenue, 2021.

Ypoxku anredpsl B 9 kinacce: k. s yuurtens / B. W. XKoxos, JI. b. KpaitneBa. — M.: IlpocBemenue, 2016— 2017.

7. DIeMEHTHI CTATUCTUKU U TEOPUH BEpOsITHOCTEH: Yueb mocobue st oOydaromuxcst 7-9 k1. odmeoopasosar. yupexaenunii / KO.H. Maxkapsraes, H.I'.
Munmgrok; og pen. C.A. TensikoBckoro. — M.: [IpocBemienue,2023 T.

8. Maremaruka 5-11 xmacchel: HeTpaAUIIMOHHBIE (DOPMBI OPraHU3alUKU KOHTPOJIsS Ha ypokax / aBT.-cocT. ML.E. Ko3una, O.M. ®aneeBa. - Bonrorpan,

Yuurens, 2007;

o o

9. OI'D 2024 Maremaruka. COOpHUK THIIOBBIX SK3aMEHAIIMOHHBIX BapuaHToB. [lon penakuueit 1.B. Smenko. — M.:HaunonansHoe obpazoBanue 2024
10. COopHUK 3a1aHU# U TOTOTOBKH K UTOrOBOH arrectanuu B 9 kiacce «3000 3agau»/ A JI. CemenoB u np.— M.: Dk3ameHn, 2019.

Cneyuguueckoe conpososcoenue (ob6opyoosanue)

J KJIaCCHasl I0CKa C HA0OPOM MarHUTOB ISl KPEIUIEHUs TaOIUI;MHTEpaKTUBHAs JI0CKa;

. MYJIBTUMEIUNHBIN ITPOEKTOP;

J JIEMOHCTPALlMOHHBIE HM3MEPUTENbHBIE HWHCTPYMEHTBl M NPHUCIOCOONEHUsS (pa3MEUEHHblE M HEpa3MEUEHHbIE JIMHEHKH, LHPKYIIH,
TPaHCIIOPTUPHI, HAOOPHI YTOJIBHUKOB, MEPKH);

J JE€MOHCTPALMOHHBIE TaOIHIIBI.

Hugopmauuonnoe conpoeoxcoenue:
1.®enepanbHblil neHTp wHGoOpM hitp://fcior.edu.ru
2. Enunas xomneknus mudpoBeix oOpazoBarenbHbIX pecypcoB http://school-collection.edu.ru
3. «Kapman ms yumrens matematukn» hitp://karmanform.ucoz.ru.
4. 51 uny Ha ypok MaTeMaTuku (MeToaudeckue paspadbotku): Www.festival.1sepember.ru
5. Ypoku — KOHCTIeKThl WWW.pedsovet.ru
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http://www.alleng.ru

http://www.proskolu.ru/org

8. www.metod-kopilka.ru

9.

http://www.it-n.ru/
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. http://www.1september.ru/

. http://www.matematika-na.ru/index.php oH-J1aiiH TECTBI 10 MATEMATUKE
. http://www.edu.ru/

. http://fcior.edu.ru/

. http://urokimatematiki.ru

. http://intergu.ru/

. http://www.openclass.ru/
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	− доносить свою позицию до других: оформлять свою мысль в устной и письменной речи (на уровне предложения или небольшого текста);
	− слушать и понимать речь других;
	− выразительно читать и пересказывать текст;
	− вступать в беседу на уроке и в жизни;
	− совместно договариваться о правилах общения и поведения в школе и следовать им;
	− учиться выполнять различные роли в группе (лидера, исполнителя, критика).
	Количество часов:
	Плановых контрольных работ  -8
	Плановых диагностических работ -  2

