IHOACHUTEJIBHASA 3AIINCKA (8 kiacc)

Hacrosiimas paboyast mporpamma 1o ajiredpe Juist 8 Kjiacca COCTaBJICHa Ha OCHOBE:
(benepanpHOro KOMIIOHEHTA | '0Cy1apcTBEHHOTO CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHMs,
[Iporpamm o01me00pa3zoBaTeNbHBIX yupexacHuii: Anredpa, 7-9 kmaccel / Coct. T.A. BypmucrpoBa. M.:
«IIpocemenuey, 2008.

ge.]m:

-OBJIaJICHHE CUCTEMOM MaTeMaTUUECKUX 3HaHUI U yMEHUM, HE0OXOAUMBIX B ITOBCEIHEBHOMN JKU3HU, JUIS
W3YYEHHUS CMEXHBIX TUCUUIUIMH U IPOJ0KEHUs 00pa30BaHusl B CTApIIMX Kiaccax;
-MHTEJUIEKTYaJIbHOE Pa3BUTHE, (OPMUPOBAHUE KAUECTB : TOYHOCTb MBICIIH, JIOTMYECKOE MBIIIJICHHE ,
CIIOCOOHOCTH K IPEOI0JICHUIO TPYAHOCTEH,

-BOCIIMTAaHUE KYJIbTYpPbl TUYHOCTH;

-(popMHUpOBaHUE MAaTEMAaTUYECKOTO alIapara Jyuisl pelieHus 3a/1a4;

-(popMupoBaHue ONbITA PEeLICHUs Pa3HOOOPA3HbBIX KIACCOB 3a/1a4 U3 Pa3JINYHbIX Pa3IeioB MATEMAaTHKH,
TpeOyIOMMX MOUCKA MTyTEeH peleHusl.

3apaum:
-BBECTH MOHSATHUS KBaJPATHOTO KOPHS, KBaAPATHOTO YPABHEHHUS, CTENICHHU C OTPUIIATEIbHBIM

IIOKa3aTeseM;

-[I03HAKOMUTh C UPPALMOHAIBHBIMU YMCJIAMHU, HAYYUTh BBINOJIHATH IPEOOpa30BaHMsI HPPALIIOHAIbHBIE
BBIPAXKCHMUS;

-pacIupUTh U YIIIyOUTh YMEHHSI TPE0OPa30BBIBATH JPOOHBIEC BHIPAKECHNUS ;

-Hay4UTh pellaTh KBaJpaTHbIE YpaBHEHUS 110 popMyiiaM, IpoOHO-pallMOHATIbHBIE YPAaBHEHHUS,
-pacIIupuTh MOHATHE CTEIIEHH, HAa YPOBHE 3HAKOMCTBA PACCMOTPETh CTETEHHU C JPOOHBIM MOKa3aTeIeM;
-chopmMHUpOBaTh MPEACTABICHUS O HEPABEHCTBAX U HAYYUTh peIIaTh JMHEHHbIE HEPABEHCTBA U UX
CUCTEMBI;

-BBECTH 3JIEMEHTbl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEH.

KoanuecTBo yuedHbIX YacoB: B roj -102 yaca (3 gaca B HeJlenio);
B TOM YHCJIE: KOHTPOJIBHBIX paboT — 10 (BKiItOYasi UTOTOBYIO KOHTPOJIBHYIO paboTy)

@opMbl NPOMEKYTOYHOI M UTOTOBOIi ATTECTALMM: IPOMEKYTOUHASI aTTECTAIsI IPOBOAUTCS B hopme
TECTOB, KOHTPOJBHBIX M CaMOCTOSTENbHBIX paboT. MToromas arrecranus HpegycMOTpEHa B BHJE
aJIMAUHUCTPATUBHOM KOHTPOJIBHON paboTHI.

TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKHU OBYYAIOLIIUXCA

B xonme mpenogaBanust anreOpbl B 8 Kiacce, paboThl Haj (HOPMHUPOBAHHEM Y OOYJArOITUXCS
MIEPEUMCIICHHBIX B TMPOTpaMMe 3HAHWA W yYMEHHU CleayeT oOpaiiarh BHHMaHHE Ha TO, YTOOBI OHH
OBJIQJICBaJII YMEHHSIMH OOIEey4eOHOI0 XapaKTepa, pPa3HOOOPa3HBIMH CHOCOOAMH [1eSITeJbHOCTH,
npuoOpeTay OmbIT:

TUTAHUPOBAHHS M OCYILIECTBIICHHS AJITOPUTMUYECKON IESITEILHOCTH, BBIIOJHCHUS 3aJaHHBIX U
KOHCTPYHPOBAHUS HOBBIX aJTOPHUTMOB;

peleHus] pa3HOOOpA3HBIX KIIACCOB 3allad W3 Pa3IMYHBIX Pa3/ielioB Kypca, B TOM YHUCIIE 3ajad,
TPEOYIOMIMX TOUCKA ITYTH U CITIOCOOOB PEIICHHUS,

UCCIICIOBATEIILCKOW JIEATEIILHOCTH, PA3BUTHS WJCH, MPOBEACHUS IKCIEPUMEHTOB, 0000IICHUS,
MMOCTAHOBKH U ()OPMYJIMPOBAHUS HOBBIX 3a]1aY;

SICHOTO, TOYHOTO, TPAaMOTHOTO H3JIOKEHHSI CBOMX MBICICH B YCTHOW W THCBMEHHOW peEuW,
WCIIOJIb30BAHUSL PA3JIMYHBIX SI3BIKOB MAaTEMAaTHUKH (CIIOBECHOTO, CHMBOJIHYECKOTO, TIpaduvecKoro),
CBOOOJTHOTO Mepexo/ia ¢ OJHOTO SA3bIKa HAa JAPYroW JUIsl WILTFOCTPAIMH, HHTEPIIPETAIIMH, apTyMEHTAIIUU U
JI0Ka3aTeNbCTBA;

NPOBEICHUST JTOKA3aTeIbHBIX PACCYXKICHUH, apryMEHTAllMW, BBIIBUKCHUS THUIIOTE3 U HUX
000CHOBaAHUS;



IIONCKA, CHUCTEMATU3all¥, AaHaluW3a M Kilaccupukauum HMH(GOpManuM, HUCIOIb30BaHUSL
pa3HooOpa3HbIX HMH(GOPMAIIMOHHBIX HCTOYHHMKOB, BKIOYass Y4YeOHYIO W CIPAaBOYHYIO JIUTEpaTypy,
COBpPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH.

B pesynbraTe u3yueHus Kypca reoMerpu 8 kiacca o0ydyaronecs J0KHBI:
3HATh/IIOHUMATDH

®  CYIIECTBO IOHATHS MAaTEMATUYECKOIO JOKA3aTebCTBA; IPUMEPHI 10KA3aTEIbCTB;

"  CYLIECTBO MOHSTHS aJTOPUTMA; IPUMEPHI aJITOPUTMOB;

" KaK HCHOJB3YIOTCS MaTeMaTHueckue (OopMysbl, ypaBHEHHS M HEPABEHCTBA; MPHUMEpPHl HX
MIPUMEHEHHUS JUIsl pEIICHNUs MaTEMaTHUECKUX U ITPaKTUUYECKUX 3a]1ay;

" KaK MaTeMaTHuYeCKH OIlpelelicHHble (YHKIUHU MOTYT OINHMCHIBATH pEalbHbIE 3aBUCHMOCTH;
MIPUBOJUTH IPUMEPHI TAKOTO OIUCAHMS;

" KaK MOTpeOHOCTU MPAKTHKU MPUBEITH MATEeMAaTUYECKYI0O HAayKy K HEOOXOAMMOCTH PaCUIMpPEHUs
MOHSTHSI YUCIIA;

® BEpPOSATHOCTHBIM XapakTe€p MHOTMX 3aKOHOMEPHOCTEW OKPYKAIOIIEr0 MHpa; [PUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

" KakuM 00pa3oM TeoMeTpus BO3HUKIA M3 TNPAKTHUYECKUX 3aJad 3eMJeMepus;  IpUMepbl
r€OMETPUUECKUX OOBEKTOB U YTBEPIKJIEHUN O HUX, BAKHBIX JJIS1 IPAKTHUKHY;

" CMBICH MJ€aNM3alUM, [O3BOJMIIOIIEH  pemarbh 3aJa4d  PEaJbHOM  JIEHCTBUTEIBHOCTH
MaTeMaTU4YE€CKUMH METO/IaMHU, IPUMEPHI OIIMOOK, BOZHUKAIOIINX MPU HI€aTU3alllu;

AJITEBPA
yMeTh:

" COCTaBJATh OYKBEHHBIC BBIPAKEHHS H (OPMYNIbI IO YCIOBHMSAM 3a]ay; OCYLIECTBIATH B
BBIpXEHUIX U (OPMYJIax YUCIIOBbBIE MOJCTAHOBKH U BBIIOJIHATH COOTBETCTBYIOIINE BHIUNCIICHMS,
OCYILECTBIIATh TOACTAHOBKY OJIHOTO BBIPAKEHHsS B JPYroe; BbIpakaTb U3 (OpMya OJHY
NEPEMEHHYIO Y€pe3 OCTAJIbHBIE;

® BBIIOJHATH OCHOBHBIE JEHCTBUS CO CTENEHSMM C LENBIMU MTOKA3aTEIsIMU, C MHOTOUIEHAMH U C
anredpanyecKuMu ApoOsIMU; BBIMIOJIHATH Pa3I0KEHUE MHOTOUJICHOB Ha MHOXKHMTEJH; BBINOIHATD
TO/1I€CTBEHHBIE NPE0OPa30BaHMs PALIMOHATIBHBIX BBIPAKEHHIA;

" MPUMEHATh CBOMCTBa apU(PMETHUYECKHUX KBaJIPATHBIX KOpPHEH MJisi BBIYMCIEHUS 3HAUYE€HUH U
npeoOpa30BaHUi YUCIIOBBIX BBIPAXKEHUH, COJIEpKAIINX KBaJIpaTHbIE KOPHH;

" pemiaTh JUHEWHbIE, KBAJApPAaTHbIE YPAaBHEHUS U PAllMOHAIbHBIE YPABHEHMSI, CBOASIIMECS K HUM,
CUCTEMBI JABYX JUHENHBIX YPABHEHUN U HECIIOKHBIE HEJIMHEHHBIE CUCTEMBI;

® pelaTh JUHENHBIE U KBAJPATHBIC HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CHCTEMBI;

" pemaTh TEKCTOBBIE 3aJaud ajreOpanueckuM METOJIOM, HHTEpPIPETUPOBATh IOJTY4YEHHBIH
pe3ynbTaT, MPOBOJUTH OTOOP peUIeHHH, UCXOS U3 GOPMYITUPOBKH 3a/1a4H;

" p300pakaTh YUCIIA TOYKAMU Ha KOOPJMHATHON MPSMO;

" OompenensaTh KOOPAMHATBI TOYKHM IIJIOCKOCTH, CTPOUTH TOYKM C 3aJaHHBIMA KOOPJIMHATaAMU;
n300pakaTh MHOXKECTBO PEIICHUH TMHEHHOTr0 HEPABEHCTRA;

" pacrno3HaBaTh apU(PMETHUECKHUE U T€OMETPUUECKUE MTPOrPECCUH; PEIIaTh 33aul ¢ MPUMEHEHUEM
(opMyIbI 00IIETO YIeHA K CyMMBbI HECKOJIBKUX MEPBHIX WICHOB;

" HaXOJUTh 3Ha4YeHUs (QYHKIWHU, 3a7aHHON (opmysnoi, Tabnuiei, rpadukoM 1O €€ apryMeHTy;
HAXOJUTh 3HAUCHHE apryMEeHTa 10 3HAYCHUIO (PYHKIMH, 3aJaHHON rpaduKoM MU TaOJIuIeH;

® ompenessaTh CBOMCTBA (PyHKUMU O ee rpaduKy; NMPUMEHSATh rpaduuecKue MpeacTaBiIeHUs MpU
pElIeHUH ypaBHEHUH, CUCTEM, HEPABEHCTB;

-~ o K
® OMHCHIBATH CBOWCTBA M3YYCHHBIX BYHKIMA (y=KX, e k=0, y=kx+b, y=x’, y=x°, y ==, y=+/x ),
X

CTPOUTH UX I'pa)UKH; MPOBOAUTH HECIIOKHBIE JOKA3aTENbCTBA, MOIY4aTh IPOCTEHIINE CIIEICTBUS
U3 M3BECTHBIX WIM paHEe IIOJyYEHHBIX YTBEPXKICHWM, OLCHUBATH JIOTUYECKYIO IIPABUIIBHOCTD
pacCyXIEeHHH, UCIOIb30BaTh IPUMEPBI I WILIIOCTPALIMKA U KOHTPIPHUMEPBI U ONPOBEPKEHUS
YTBEPKICHUH;

" u3BJIEKaTh MH(OPMALMIO, IPEICTABICHHYIO B TaOluLaX, Ha AUarpaMmax, rpadukax; cocTaBisTh
TaOIUIIBI, CTPOUTDH AMArPaMMBI U TpaduKu;

" pewmaTb KOMOMHATOpPHBIE 3a/ayM IyTEM CHCTEMAaTH4YECKOro nepedopa BO3MOXKHBIX BapHaHTOB,
BBIYKCIIATH CPEIHUE 3HAYCHMs PE3YyJIbTaTOB U3MEPEHUN;

" HaXOJMTh YaCTOTY COOBITHSI, MCIIOJb3Ysl COOCTBEHHbIE HAOJIOJEHHUS M T'OTOBBbIE CTATUCTHYECKUE
JIaHHBIE.



HCNOJIb30BATh MPHOOPETeHHbIE 3HAHUA U YMEHHUSI B MPAKTHYECKOIi 1eITeJIbHOCTH U
NOBCEeIHEBHOM KU3HH IJIs:

® BBINOJIHEHUS PacyeToB MO (hopMysiaM, COCTaBIEHUS (OPMYII, BHIPAKAIOIIUX 3aBUCUMOCTH MEXY
peabHBIMU BeTMYMHAMHE;, HaX0XKICHHSI Hy)KHON ()OPMYIIBI B CITPABOYHBIX MaTepHajax;

" MOJEJIMPOBAaHUS NPAKTUYECKUX CHUTyallui W HCCIEJAOBAaHUM IIOCTPOEHHBIX MOJENeH ¢
UCIIOJIb30BaHUEM alapaTa ainreopsl;

" ONMCAaHUS 3aBUCUMOCTEH MeXIy (pU3MUEeCKMMHM BEIMYMHAMU COOTBETCTBYIOIMMH (hopMylaamMu
IMpU UCCIICAOBAHHUU HCCJIIOKHBIX MPAKTUYCCKUX CI/ITyaI_[I/If/'I;

" PHTepHpeTanuy rpapMKoB PeaIbHbIX 3aBUCUMOCTEH MEXy BEJIMYMHAMHU.

" BBICTPaMBaHUS apTYMEHTAIUH IIPH J0Ka3aTeabCcTBE (B (popMe MOHOIIOTA U IUAJIOTa);

" pacrno3HaBaHMs JOIMUYECKH HEKOPPEKTHBIX PaCCyXICHU;

" 3allMCH MaTEMATHUYCCKUX YTBep)K,ZIeHI/If/'I, JOKa3aTCJIbCTB,

" aHaJIM3a peajbHbIX YUCIIOBBIX JaHHBIX, IPEACTABICHHBIX B BUJIE IMarpaMM, rpaukoB, TadIuL;

" pemieHWs TPAKTHUYECKUX 3aJa4 B IOBCEIHEBHOW W MPOPECCHOHATBHON JAEATEIBHOCTH C
UCIIOJIb30BaHUEM JICHCTBMM C YMClIaMH, MPOLEHTOB, UIMH, IUIOIIAel, o0BbEMOB, BPEMEHH,
CKOpOCTH;

" peleHus y4eOHBIX U IPAKTUYECKUX 3ajay, TPeOYIOLUINX CHCTEeMaTHYECKOro nepedopa BapuaHTOB;

" TIOHUMAHHUS CTAaTHUCTUYICCKHX y’l'BCp)KI[CHHfI.

COJEP)KAHUE OBYYEHUA

1. PaunonanbHble ApodH
Panmonanehas 1po6s. OCHOBHOE CBOMCTBO ApoOu, cokpalieHue apoodeil. CioxeHue, BBIYUTaHHE,
YMHOEHHE U JIeJIEHHE ApOo0ei.

[Ipeobpa3oBanue pallMOHANbHBIX BbIpaxeHU. @yHKIUS Y = — U e€ rpaduk.
X

Ileab — BbIpaboTaTh YMEHUE BBINOIHIATH TOKIECTBEHHBIE TPEOOPa30BaHUS PALIMOHAIBHBIX
BBIPAKCHU.

3namb OCHOBHOE CBOICTBO JIpoOM, pallMOHANIbHbIE, IIeNible, APOOHBIE BBIPAXKECHUS; MPABHIBHO
yIOTpeOsATh TEPMHUHBI «BBIPAKEHUE», «TOXKAECTBEHHOE MpeoOpa3oBaHue», MOHUMATh (HOPMYIHPOBKY
3aJlaHui: YOPOCTUTH BBIPAXKEHHE, PA3JIOKUTh HAa MHOXXHUTENIH, MPUBECTH K OO0IIeMy 3HaMeHaTello,
COKpaTHUTh ApoOb. 3uame u noxumams HOPMYIUPOBKY 3aJaHHUI: YIPOCTUTH BBIpAKEHHE, PA3I0KUTh Ha
MHOXHUTEJIM, TPUBECTH K OOImeMy 3HaMEHATeIlo, COKpaTUTh JApoOb, CBOWCTBa OOpaTHOU
IIPONOPLUOHATIBHOCTH

Ymemsp ocymecTBIATE B pallMOHAIBHBIX BBIPAKCHHUAX YHMCIOBBIE IOJCTAHOBKH M BBIIOJIHATH
COOTBETCTBYIOIINE BBIYUCIICHUS, BBINOJIHATH JIEHCTBHUS CJIOKEHUS M BBIYUTAHUS C alreOpanyecKuMH
ApoOsMHU, COKpallaTh ApoOb, BBINIOJHATH Pa3JIOKEHHE MHOTOYIEHa HAa MHOMKHUTEIM IPUMEHEHHUEM
(bopMyIT COKpaIIEHHOTO YMHOKEHHSI, BBITIOIHATH MpeoOpa3oBaHue PalMOHANBHBIX BhIpaXKEHUH. Ywmems
OCYILIECTBIATh B PALIMOHATIBHBIX BBIPAKEHUSAX YUCIIOBBIE ITOACTAHOBKH U BBINOJIHATH COOTBETCTBYIOIIUE
BBIYUCIICHUS, BBIMOJHATH JACUCTBUS YMHOXEHHUS W JCJCHUS C anreOpandecKuMu JpoOsSIMH, BO3BOJIUTH
IpoOb B CTENEHb, BBINOJHATh MPe0oOpa30BaHUE PALMOHAIBHBIX BBIPAKEHUH; NMPABUIBHO YIOTPEOIATh
(yHKIMOHATBHYIO TEPMHHOJIOTHIO (3HaueHUe (PYHKIMHU, apryMeHT, rpaguk (yHKIUH), CTPOUTH rpaduk
00paTHOI MPOIOPLUOHATIBHOCTH, HAXOUTh 3HaUeHUs pyHKIMU Y=K/X no rpaduky, no Gpopmyie.

2. KBaapaTHbie KOpHH

[Tonsitue 06 uppanmonansHOM yucie. O0mure CBEeACHMS O ICUCTBUTENBHBIX Yrciax. KBajapaTHbIi
KOpeHb, MPUOIIKEHHOE 3HAUeHHE KBaIpaTHOTO KOpHs. CBOMCTBA KBaJpaTHBIX KOPHEW. peoOpa3oBaHus
BBIPAXKECHMI, COAEPIKAILMX KBaJlpaTHble KOpHU. DYyHKIUSA Y = VX med rpaduk.

Leapb — cucteMaTu3npoBaTh CBEICHUS O PallMOHAIBHBIX YUCIAX U 1aTh MpeJCTaBlIeHHuE 00
UPPalMOHAIILHBIX YHCIAaX, PACIIUPHUB TEM CaMBIM MTOHITHE YHUCIIA; BEIPA0OTATh YMEHUE BBIIIOTHSTH
pocTeiIme mpeoodpa3oBaHus BEIPAXKEHUI, COIepkKAIINX KBAAPAaTHbIE KOPHH.

3namos onpenelieHus] KBAAPATHOTO KOPHS, apu(METHIECKOT0 KBaJIPATHOTO KOPHS, KaKHe Yucia
HA3bIBAIOTCS PAllMOHAIBHBIMU, UPPALIMOHAILHBIMU, KaK 0003HAUAETCS] MHOXKECTBO PAIlMOHATBHBIX YHCEIT;
CBOMCTBA apu(METHIECKOTO KBAIPATHOT'O KOPHSI.



Ymems BoIONHATH peoOpazoBaHUE YMCIIOBBIX BBIPAKEHHM, COJEPKAIIMX KBaJpaTHbIE KOPHU;
pemiaTh ypaBHEHHs BUJa X =a; HaXOAUTh NPUOJIMKEHHBIC 3HAYCHUS KBAJIPATHOTO KOPHS; HAXOJUTH

KBaJ[paTHBI KOPEHb U3 MPOU3BENCHUS, IPOOH, CTENICHH, CTPOUTDH rpadpuk GyHKIUU y = Jx u Haxomuth
3Ha4YeHUs1 ITON (YHKUMHU 1O rpaduKy win 1o (GopMyiie; BBIHOCHUTH MHOXKUTENb M3-110J1 3HaKa KOPHS,

BHOCUTh MHOXMHTEIb TMOJ 3HAK KOPHs; BBINOJHATH MpeoOpa3oBaHUE BBIPAKEHUN, COJEpIKALIUX
KBaJpaTHbIC KOPHHU.

3. KBaapaTHble ypaBHEeHHS

KBanpatHoe ypaBHenue. @opMysibl KOpHEH KBaipaTHOrO ypaBHeHud. Teopema Buera. Pemenue
panoHaIbHBIX YpaBHEHUMN. Penienne 3aiay, NpuBOIAIIMX K KBaAPATHBIM U PallMOHAJIBHBIM YPaBHEHHUSAM.

Lleab — BepaboTaTh YMEHUS pellIaTh KBapaTHbIE YpaBHEHUS, TPOCTEHIINE pallMOHAIIbHBIE
YpaBHEHHUS U NIPUMEHATH U3 K PEIICHUIO 3a1a4.

3namp, 4TO TAaKO€ KBaJpaTHOE YpPaBHEHME, HETOJHOE KBAJAPATHOE YpPAaBHEHHUE, MPUBEICHHOE
KBaJpaTHOE ypaBHEHHE; (OPMYIbI JUCKPUMUHAHTA U KOPHEH KBaJpaTHOTO ypaBHEHUs, TepeMy Buera u
oOpaTHy¥o eil.

Ymemsp pemate kBaspaTHbIE YpaBHEHHUS BBIJCICHHEM KBaJpaTa ABYWICHA, PELIaTh KBaJpaTHbHIE
ypaBHEHHUs 1o (popmysie, pelaTs HEMOJHbIE KBaJlpaTHbIE YpaBHEHHUsI, pelllaTh KBaJIpaTHbIE YPABHEHHUS C
MIOMOUIbI0 TEOpEMbI, 0OpaTHOW Teopeme Buera, wucnosnb3oBaTh TeopeMy Buera it HaxoxaeHUs
K03 (HULIMEHTOB U CBOOOIHOTO YI€HA KBaIPaTHOT'O ypaBHEHHs; pEIIaTh TEKCTOBBIE 3aJ]a4l C MIOMOIIBIO
KBaJPATHBIX YPABHEHUM.

3namb Kakue YpaBHEHHS HAa3bIBAIOTCS APOOHO-PAllMOHAIBHBIMY, Kakuhe OBIBAIOT CHOCOOBI
pelleHNs ypaBHEHUH, IIOHMMaTh, YTO YypaBHEHHWE — O3TO MaTeMaTHMYECKUN amnmapar pelieHus
pa3HoOOpa3HBIX 33724 MATEMATUKH, CMEXHBIX 00J1acTel 3HAHUI, TPAKTUKH.

Ymems pemats 1poOHO-paIIOHANBHBIE YPABHEHHS, PELIaTh YpaBHEHUS Ipa)uIecKuM CIIOCO00M,
pelIaTh TEKCTOBBIE 3aJJa4H C TOMOIIBIO APOOHO-PAIIMOHATIBHBIX YPaBHEHHIA.

4. HepaBeHcTBa

UucnoBble HepaBeHCTBA M HX CBOWCTBA. [lOYJIEHHOE CIIOKEHHE M YMHOXKEHHUE YHCIIOBBIX
HepaBeHCTB. [I[pruMeHeHne CBOMCTB HEPABEHCTB K OLIEHKE 3HaU€HUs BhIpaxkeHus1. JInHeliHOe HepaBEeHCTBO
¢ 0JJHOM nepeMeHHol. CucTeMa JMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

Leabp — BbIpaOOTaTh yMEHUS pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOW TMEPEMEHHOW M UX
CHCTEMEL

3namp onpeeaeHrue YUCIOBOTO HEPABEHCTBA C OJJHOM MEPEMEHHOM, YTO HA3bIBAETCS PEIICHHEM
HEpPABEHCTBA C OJJHOM MEPEMEHHOM, YTO 3HAYUT PEIIUTh HEPABEHCTBO, CBOMCTBA YMCJIOBBIX HEPABEHCTB,
MOHUMATH (DOPMYIUPOBKY 3a4aUU «PEIIUTh HEPABEHCTBOY.

Ymems 3anmcwiBaTh M YMTATh YMCIIOBBIC MPOMEXKYTKH, M300pakaTh WX HA YHUCIOBON MPSIMOM,
pemiaTh JMHEHHbIE HEPaBEHCTBA C OJHOM IEPEMEHHOW, peuiaTh CHUCTEMbl HEPAaBEHCTB C OJHOU
IIEPEMEHHOM.

Ymems npriMeHsATH CBOMCTBA HEPABEHCTBA NPU PEIICHUH HEPABEHCTB U UX CHCTEM.

5. Ctenenn ¢ HeJabIM IOKAa3aTeJdeM. JJIeMEHTHI CTATHCTHKH

Crernenb ¢ 1eNbIM ITOKa3zarenaeM U e€ cBoiicTBa. CTaHIapTHBIN BUA YUCIa. 3aUCh MPUOINKEHHBIX
3HayeHui. JleiictBus Han npuOIMOKeHHBIMH 3HaueHHsMH. COOp M TpPYNIHMPOBKA CTATUCTUYECKHX
naHHbIX. HarnmsaHoe npencraBieHue CTaTUCTUYECKON HHpopManun

Heab — chopMupoBaTh yMEHUE BHIIOIHATH JCHCTBUS HAl CTETICHSMHU C LEJBIMU MIOKA3aTEISIMU,
BBECTH ITOHATHE CTAaHAAPTHOIO BHJIA YUCIIA.

3namb OIIpellelIeHUE CTENEHU C LEIbIM M LEJIbIM OTPULIATENbHBIM II0KA3aTEJIEM; CBOMCTBA
CTEIIEHH C LEJIBIM [TOKA3aTEISIMHU.

Ymemsv BbIIONHATH NEWCTBHUA CO CTENEHSAMU C HATypalbHBIM U IEJIBIM I10Ka3aTENIIMU;
3allUChIBaTh YHUCJIA B CTAaHIAPTHOM BHUJE, 3alMCHIBATh IPUOJIMKEHHBbIE 3HAYEHUS YUCEJI, BBIIOJIHATH
JecTBUS HaJl TPUOIIKEHHBIMH 3HAYCHUSMU.

6. IToBTopenue (12 yacos)



TEMATHYECKOE IIVTIAHUPOBAHUE

No Kon-Bo Kon-Bo
KommuecTBo
/T 4acoB B 4acoB B
HaszBanue Tembl . . KOHTPOJIb-
IIPUMEPHOU paboueit
HBIX paboT
nporpaMMe | mporpamme
1. | IloBropenue. - 2 -
1. | PanmonansHbIC 1pOOH. 23 23 2
2. | KBagpaTHbIie KOpHHU. 19 19 2
3. | KBagpaTHbIe ypaBHEHUS. 21 21 2
4. | HepaBeHcTBa. 20 20 2
5. CrteneHsn ¢ LEeJIbIM IToKa3aTeaeM. DJIeMEHTEI 11 11 1
CTaTHCTUKH.
6. | IloBropenue. 8 6 1
Hroro 102 102 10

OmauuumenvHovle 0ocobenHOCcmU paboueli NPpocpamMMbl N0 CPABHEHUIO C NPUMEDPHOI.
KOJMYECTBO 4YacOB B pabouedl mporpaMMe H3MEHEHO B CBS3UM C BBIJEJICHHEM YacOB Ha BBOJIHOE
MOBTOPEHHE.



MNOACHUTEJIBHAS 3AIMUCKA (9xaacce)
Craryc JOKYMEHTA

Hacrosimas pabodas mporpaMma 1o anreOpe ans 9 kiacca OCHOBHOM 0011e00pa3oBaTenbHOM
IIKOJIBI COCTABJICHA HA OCHOBE:
(benepanbHOro KOMIIOHEHTA [ '0cy1apcTBEHHOI'O CTaHJapTa OCHOBHOTO OOIEro 00pa3oBaHMs;
[Tporpamm 001Ie00pa3oBaTeNbHBIX YUpexkaeHuid: Anredpa, 7-9 xmaccel / Coct. T.A.Bypmuctpona. M.:
«IIpocsemenue», 2008.
Paboyast mporpamMmma KOHKpPETH3HpPYET COJEpKaHHE MPEIMETHBIX TeM 00pa30BaTEIbHOTO
CTaHJapTa U AaéT pacrpesieseHue yueOHbIX YacoB 10 pasjiesiaM Kypca.
OcHogHble yenu Kypca:
- OBJIQJICHHE CHUCTEeMON MaTeMaTMYeCKUX 3HAaHUM M YMEHUH, HEOOXOAMMBIX A NPUMEHEHUS B
MPAKTUYECKOH IEeATENLHOCTH, U3YUYEHHSI CMEXHBIX JUCIUIUINH, TPOJAOIDKEHHS 00pa30BaHus;
- WHTEJUIEKTYyaJIbHOE Da3BUTHE, (OPMHPOBAHUE KA4ECTB JIMYHOCTH, HEOOXOIUMBIX 4YENIOBEKY MJIs
MOJTHOLIEHHON J>KU3HU B COBPEMEHHOM OOINECTBE: SICHOCTh M TOYHOCTH MBICIH, KPUTHYHOCTH
MBILIUICHUS,, HWHTYMLMS, JIOTUYECKOE MBILIUIEHUE, JJIEMEHTbl  AJITOPUTMUYECKOM  KYJIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEJICTABICHUH, CHOCOOHOCTH K MPEOJOICHUIO TPYIHOCTEH;
¢dbopMHpoBaHUE MPEACTABICHUH 00 HIEsIX U METOJAaX MAaTEeMAaTUKU KaK YHUBEPCAIBbHOTO SI3bIKa HAYKU U
TEXHUKH, CPEICTBA MOACITUPOBAHHS SBJICHUHN U MIPOIIECCOB;
- BOCIUTaHHE KYyJIbTYPHl JMYHOCTH, OTHOIIEHUS K MaTeMaTHKe KaK K 4acTh oO0IedeoBeYecKon
KYJIBTYpHI, IOHUMaHUE 3HAYMMOCTH MaTEMATHKH JJIs1 HAY9HO-TEXHUYECKOT0 TIPOTpecca;
- Ppa3BUTHE BBIYUCIUTEIBHBIX U (POPMAIBHO-ONEPATUBHBIX ajIreOpandyeckux yMEHUHl 10 YpOBHA,
MO3BOJISIOIIETO YBEPEHHO HCIOJIB30BATh X MPH PEIICHUH 33]ad MAaTEMaTHKH U CMEKHBIX MPEIMETOB
(pusuka, XuMusi, OCHOBBI HHPOPMATHUKU U BBHIYUCIUTEIBHOW TEXHUKH), YCBOCHHE almapara ypaBHeHUN
M HEPABEHCTB KaK OCHOBHOTO CpEJICTBA MAaTEMaTHYECKOTO MOJCIMPOBAHUS TPHUKIAIHBIX 33jad,
OCYILLIECTBJICHHE (PYHKIMOHAIBHOM MOATOTOBKU IIKOJIBHUKOB. B Xone m3ydenus kypca oOyuarormuecs
OBJIQ/ICBAIOT NPUEMAMHU BEIYUCICHHUI Ha KAJBKYISATOPE.
3adauu 0oyuenua:
pa3BUTHh TPEICTABICHHE O YHCJIEC M POJM BBHIYHACICHHWH B YEJIOBEYECKOW IPAaKTHKE; CHOPMHPOBATH
MPAKTUYECKHE HABBIKM BBIMOJIHEHUS YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAIBHBIX BBIYUCICHHUH, pa3BUTh
BBIYUCITUTEIHHYIO KYIBTYPY;
OBJI/IETh CHUMBOJIMYECKUM SI3BIKOM aireOpbl, BEIpaboTaTh (pOpMaIbHO-ONEpAaTUBHBIC ajredpandeckue
YMEHUS M HAYYUTHCS MTPUMEHSTh UX K PEIICHUI0 MATEMaTHYECKUX U HEMaTeMaTHIECKUX 3a]1ad;
U3YyYUTh CBOMCTBA M rpadUKu 3IIEeMEHTApHBIX (YHKUUH, HAYYUThCS UCIOJIb30BATh (PYHKIIMOHAIBHO-
rpaduyecKkue IpeACTaBIeHUs s ONMCAHUS U AaHAJIN3a PeaIbHbIX 3aBUCUMOCTEH;
HOJYYUTh TMPEJCTABICHUSI O CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAJTBbHOM MHUpPE M O Pa3jIMYHBIX
crioco0ax ux U3y4eHus, 00 0COOEHHOCTSIX BBIBOJIOB U IPOTHO30B, HOCSIIUX BEPOSITHOCTHBIN XapaKkTep;
pa3BUTh JIOTMYECKOE MBIIIJICHUE M PeYb — YMEHHs JIOTHYECKH OOOCHOBBIBATH CYXKICHHUS, MPOBOAUTH
HECJIO)KHBIE CHUCTEMAaTH3allui, NPUBOAUTH NMPUMEPHI , UCMOJIb30BaTh PA3IUYHBIE S3BIKH MaTEMaTHKU
(cmoBecHBIN, CHMBOJIMYECKUH, IpadUUecKuil) I HUIIOCTPALWU, WHTEPIpETaluu, apryMEeHTAlud H
JI0Ka3aTeNbCTBa;
chopMHpOBATh TPEACTaBICHUS 00 HM3y4aeMbIX MOHATUSAX M METOJaX KaK Ba)KHEHIIMX CpencTBax
MaTeMaTH4YE€CKOT0 MO/IETTMPOBAHHUS PEATbHBIX IPOLIECCOB U SIBICHUI.

Konuuecmeo yueonvix uacos: Br1op -102 yaca (3 gyaca B He/IeTIO);
B TOM YHCJIE€: KOHTPOJIbHBIX paboT — 8 (BKJItOUasi HTOTOBYIO KOHTPOJIbHYIO paboTy)

Dopmbl_NPOMEHCYMOUHOU U UM 020601l _amMeCmanuu: HpOMG)KYTOLIHaﬂ arrecTanus MIpoOBOAUTCA B

¢dopme TeCTOB, KOHTPOJIBHBIX, CAMOCTOATENBHBIX paboTa. MToroBast arTectanus nperycMOTpeHa B BUJIE
sk3ameHa (['1A).

Ypoeenwv ooyuenus — 6a30BeIil.

OmauuumeibHble 0CODEHHOCMU PADOYCH RPOZPDAMMbL HO CDABHEHUIO C NPUMEDHOIL. HET




YueOHO-TeMaTHYeCKoe NJIAHUPOBAHHE
[TranupoBanme cocTaBlieHO Ha ocHOBE: [Iporpammel 001Ie00pa3oBaTENbHBIX YupexaeHuid. Anrebpa 7 —
9 kmaccel. /CocraBurenb: T.A. BypmuctpoBa, Mocksa.: [Ipocsemienune, 2008r.
VYueOnuk: Anredpa. 9 kimacc: ydeOHUK sl 00meoOpa3oBaTenbHbix opranmzanmii / [FO.H.Makapeiues,
H.I'. Munmtok, K.W. Hemkos, C.b. CyBopoB]; oz pen. C.A. TemsikoBckoro. - M. : Ilpocsemenue, 2014.

Kommaectso KonuuecTBo KonunuecTtBo
Paznen 1acoB B 9acoB B paboueii KOHTPOJIBHBIX
HIPUMEPHOU porpamme pabot
porpaMme
KBanpaTtuunas ¢pyHKIus. 22 22 2
VYpaBHEHHsI U HEpPAaBEHCTBA C 14 14 1
OJHON EPEMEHHOI.
YpaBHEHUS U HEPABEHCTBA C
P P 17 17 1
JBYMsI TIEPEMEHHBIMH.
Apudmernueckas u
pud 15 15 2
reoMeTpuyIecKast MPOrPeCcCUU.
DneMeHThl KOMOMHATOPUKH U 13 13 1
TEOPUHU BEPOSTHOCTH.
Hrtoroeoe noBTOpEHUE. 21 21 1

COJEP)KAHUE OBYYEHUA
I'naBa 1. CsoiicTBa ¢pynkumii. KBagparuunas pyHKkoms

@ynknus. CoiictBa ¢ynkumii. KBampatHeidi TpexwieH. PasnmokeHwe KBaJpaTHOTO TpexXwieHa Ha
MHOXMTeU. YeTHas W HeueTHas Qynkuus. Oynkmus y = x'. OnpejeneHue KOpHA N-i CTENeHH.
Borancienne KopHei N -it cremenn. OyHkmms y = ax” + bx + ¢, eé cBoiictsa u rpaduk. HepaBencrsa
BTOPOU CTEIIEHU C OAHOU IIEpEMEHHON. MeTO HHTEPBAJIOB.

Hesb: pacmmpuTh CBEIEHUS O CBOMCTBaX (DYHKIIHIA, 03HAKOMHUTH OOYYAIOIINXCS CO CBOMCTBAMH
U rpaduKOM KBaIpaTUYHON (YyHKIUH, cPOPMUPOBATH YMEHHUE peIIaTh HEPABEHCTBA BHUJIA ax’ + bx + ¢>0
ax’ + bx + ¢<0, roe a= 0, BBECTH NMOHATHE KOPHS N -i1 CTENIEHH.

B Hauazne Tembl cUCTeMaTH3UPYIOTCS cBeAeHUs 0 (PpyHKIMX. [IOBTOPSIIOTCS OCHOBHBIC TOHSATHS:
GbyHKIMS, apryMeHT, oOjacTh omnpenencHus GyHKIUH, rpaduk. JlaroTcs MOHSTHA O BO3pacTaHUM H
yObIBaHUU (YHKLHHU, NPOMEXKYTKAaX 3HAKOMOCTOSHCTBA. TeM cambIM co3jaeTcs 0aza Uil YCBOCHMS
CBOMCTB KBaJpaTUYHON U CTeneHHOW (QYHKIMH, a Takxke [UIsl JajdbHelmero yriyojaeHus
(yHKUIMOHATBHBIX IPECTABICHUNA IPU U3YyYSHUHU Kypca aareOpbl 1 Hadajl aHaJIn3a.

[loaroToBUTENFHBIM MIATOM K HM3YyYCHHIO CBOWCTB KBAJPATUYHON (YHKIMH SIBISAETCS TaKKe
pacCMOTpPEHHE BONPOCA O KBaJAPAaTHOM TPEXUICHE M €r0 KOPHSX, BBIACICHUHM KBaJpaTa IBYYJCHA W3
KBaJPAaTHOI'O TPEXUICHA, PA3JI0KEHNN KBAJIPATHOTIO TPEXUICHA HA MHOKUTEIIH.

B Teme «Crenennas ¢yHkums. KopeHb N-Mi cTenmeHW» NPOIOIDKAETCS HM3YYCHHE CBOMCTB
(GyHKUIMI: BBOAATCS TMOHATUS YETHOM M HEYETHOW (DYHKIIMH, pACCMAaTPHBAIOTCS CBOMCTBA CTENEHHOM
(GyHKLIUYU ¢ HaTypajJbHBIM NOKa3aTeneM. M3yueHue KopHeil orpaHHMYMBaeTCsl BBEICHUEM MOHATUS KOPHS
N-I CTENIEHH W BBINOJHEHUEM HECJIOKHBIX 3aJaHUM HAa BBIYMCIICHUE KOPHEH N-U CTENEHHU, B YaCTHOCTHU
KyOHYeCKHX KOPHEH.

CaoiicTBa KOpHEH N-il CTENEHH, MOHATUE CTENEHU C PallMOHAJIbHBIM IOKAa3aTeJIEM U €€ CBOMCTBa
HE M3Yy4aroTcs. DTOT MaTepuan OyeT pacCMOTPEH B CTapIlei IKoJIe.

N3yuenne kBagpaTHYHON (YHKIUH HAUYMHAETCSA C PACCMOTPEHUs (QYHKIUU y=ax2, €€ CBONWCTB U
ocoOeHHOcTeH rpaduka, a TakkKe APYIHX YaCTHBIX BUJOB KBAaJPaTUUYHOW (PYHKUUN — QYHKIUH y=ax2+n,
Fa(x-m)z. OTHU CBEJIEHUS UCIIOJIb3YIOTCA MPU U3YYEHUU CBOMCTB KBaJApPAaTUUYHON (QYyHKIMHU 00ILEro BUA.



Baxxno, uT0o0bI 00y4arommecs: MOHsIIN, 9TO rpaduK GYHKIHHA Y = ax? + bx + ¢ MoXeT GbITh MOJIYYEH U3
rpaduka GpyHKIMK y = ax’ ¢ OMOIIIBIO JBYX TapaJIeNbHBIX TepeHocoB. [Ipuémel moctpoeHus rpaduka
dyrKmmn y = ax’ + bx + ¢ oTpabaTHBAIOTCS HA KOHKPETHBIX MpHMepax. IIpy 9ToM 0coGoe BHAMAHHE
ClIeZlyeT yIenuTh (OPMHUPOBAHUIO y OOYYAIOUIMXCS YMEHHS YKa3blBaTb KOOPAMHATHI BEPIIMHEI
napaboJibl, €e 0Cb CUMMETPUH, HAIIPAaBICHUE BETBEH apadoJibl.

[lpn wm3ydeHun 5TOW TeMBbl AalbHEWIEe pa3BUTHE IOJIy4aeT YMEHHE HAXOAWUTh MO Tpaduky
IIPOMEKYTKH BO3pacTaHus U yObIBaHUs (DYHKIMH, a TAKXKE IMPOMEXKYTKHU, B KOTOPBIX (DYHKLUS COXpaHsAET
3HAK.

dopmMupoBaHHE YMEHMI pelllaTh HEpAaBEHCTBA BUJA ax® + bx + ¢>0 ax® + bx + ¢<0, rae a=0,
OCYIIECTBIISIETCSI C OMOpPOW Ha CBEJAeHHs O rpaduke KBaApaTHYHOW (YHKIUHU (HarpaBiieHHE BETBEH
1apaboIibl e PacloI0KEeHHE OTHOCUTENBHO ocH OX).

OOyyaromuecs 3HAKOMATCS C METOJOM HWHTEPBAJIOB, C IIOMOIIBIO KOTOPOTO pELIAITCS
HECJIO’KHBIE pallMOHAIbHbIE HEPABEHCTBA.

OO6yuyaromuecs: 3HaAKOMATCS CO CBOWCTBAMM CTEHEHHON (YHKIMH Yy=X' HpU YETHOM M HEUYETHOM
HaTypaJbHOM IMoOKazaresne N.. BBoautcs moHsTHEe KOpHA N-ii creneHu. OOydaromuecs IOJIKHbI

MOHMMATh CMBICI 3amucedl Buaa IY—27, Y81. OHM MOTyYalOT MPEJCTABICHUE O HAXOXKICHUU 3HAYCHUH
KOPHSI C TOMOIIBIO KaJIbKYJIATOpa, IpUYeM BbIpaOOTKa COOTBETCTBYIOIIUX YMEHUHN HE TpedyeTcs.

I'maBbl 2,3. YpaBHeHHS M HEPABEHCTBA C OJHON NepeMEeHHON. YpaBHEeHHs H HEPABEHCTBA C IBYMA
NepeMeHHbIMU

Lenble ypaBHEeHUs. YpaBHEHUE C JBYMS NE€peMEHHbIMU U ero rpapuk. CucTeMbl ypaBHEHH
BTOPOU CTeleHU. Pemenne 3a1a4d ¢ TOMOLIBIO CUCTEM YPaBHEHHUI BTOPOU CTEIICHH.

Hean: cuctematuzupoBaTh U O0OOLIMTH CBEJEHHS O PEIIEHUM LENBIX C OAHON NepeMEeHHOI,
Bripaborath ymMeHHe peliaTh NPOCTEHUIINE CUCTEMBI, COAEPKAINe YpaBHEHUE BTOPOU CTEMEHU C JIBYMS
NEpPEMEHHBIMH, U TEKCTOBBIE 33/Ja4d C TIOMOIIBIO COCTABIIEHUS TAaKUX CHCTEM; BBIpaOOTaTh yMEHUE
pemaTh MPOCTEMIINE CUCTEMBI, COJIEpIKAIINE ypaBHEHUE BTOPOM CTENEHU C ABYMS NEPEMEHHBIMH, U
TEKCTOBBIE 3a/1a4H C ITIOMOILBIO COCTABIICHUS TAKUX CUCTEM.

B sT0li Teme 3aBepiiaeTcs u3y4eHue palMOHAIBHBIX YPAaBHEHUM C OAHOW NepeMeHHOU. B cBs3u ¢
3TUM IPOBOJUTCS HEKOTOpOoe 0000IIeHne U yriyOjaeHue cBeAeHuil 00 ypaBHEHHUsIX. BBoxATCS MOHATHS
LIEJIOT0 PALIMOHATIBHOTO YpaBHEHUS M ero creneHd. O0ydaromuecs: 3HaKOMATCS ¢ PEIIEHUEM YpaBHEHHM
TPETbEH CTENEHM M YETBEPTOM CTENEHH C IIOMOIIBI0 PAa3JIOKEHUsS HA MHOXWUTEIU M BBEACHUSA
BCIIOMOTaTeJIbHOW IEPEMEHHOM. MeTo pelieHuss ypaBHEHHMM IIyTeM BBEICHHsS BCIOMOTATEIbHBIX
NIEPEMEHHBIX OyleT ILIMPOKO HCIONb30BaThCsl JAJbHEHIIEM IPU PELIEHUM TPUTOHOMETPUYECKUX,
norapu(MUYECKUX U APYTUX BUJOB YpPaBHEHUI.

B naHHOI Teme 3aBepIiaeTcs W3y4eHHME CHCTEM YpPaBHEHHMM C IAByMs. epeMeHHbIMU. OCHOBHOE
BHHUMAHUE YJIENICTCS CHCTEMaM, B KOTOPBIX OJHO W3 YpaBHEHUU IEPBOW CTEIEHH, & APYroe€ BTOPOHM.
M3BecTHBIN 00yyaromuMcst crnocod MOACTaHOBKH HaXOIUT 3[€Ch AalibHelIee TPUMEHEHUE U TTO3BOJISET
CBOJIUTB PEIIECHUE TAKMX CUCTEM K PEIICHHUIO KBaJPATHOTO YPABHECHHUS.

O3zHakoMieHHE OOydaroluXcsl ¢ MPUMEPAMHU CUCTEM YPAaBHEHMHM C JBYMs INE€PEMEHHBIMH, B
KOTOPbIX 00a ypaBHEHUS BTOPOH CTENEHM, AOJKHO OCYIIECTBISATHCS C JOCTATOYHOM OCTOPO’KHOCTBIO U
OTrpaHUYMBATHCS POCTEUILIMMU IPUMEPAMH.

[IpuBneuenne u3BeCTHBIX oOOyyaromUMCs TIpadUKOB MO3BOJIIET MPHUBECTH  MPUMEPHI
rpa¢uyeckoro pemieHuss cucreM ypaBHeHuHH. C TOMOILIbI0 TpapHUuUecKuX IMpeCTaBICHUN MOXHO
HarJIIJHO MOKa3aTh OOYyYaloLIMMCS, YTO CHCTEMbI JBYX YpPaBHEHHUH C JIByMs NE€PEMEHHBIMH BTOPOM
CTEIEHU MOT'YT UMETh OJIHO, 1Ba, TP, YETHIPE PELICHUs WIIK HE UMETh PEIICHUM.

Pa3paboTanHblif MaTeMaTHYEeCKUIl anmapaT MO3BOJISET CYIIECTBEHHO PaCIIMPUTh KJacc COAepKaTeIbHbIX
TEKCTOBBIX 3aJ1a4, PEIIAEMBIX C TIOMOILBIO CUCTEM YPaBHEHHM.

I'naBa 4. Apudgmernyeckasi ¥ reoMeTpuYecKasi Porpeccum

Apudmernueckas ¥ reoMmerpudeckasi nmporpeccu. @opmynbl N-To YieHa ¥ CyMMBI MEPBBIX N YWICHOB
nporpeccun. beckoHewHO yOBIBaIOIas reOMeTpHUYECKast MPOrPeCcCusl.

Henwb: nate moHATHS 00 apu(METHUECKOW M TEOMETPHUUECKOM MPOTPECCUSAX KaK YHCIOBBIX
MOCJIEZI0BATEIBHOCTAX 0CO00T0 BH/IA.



ITpn n3yueHnn TeMbl BBOAUTCS MOHATHE MTOCIEA0BATENLHOCTH, Pa3bsICHAETCS CMbICT TEPMHUHA «N-
Il WIEH MOCIJIeI0BAaTEIbHOCTHY, BBHIPA0ATHIBACTCS YMEHHE HCIOJIb30BaTh WHACKCHOE 0003HaueHHe. JTH
CBE/ICHUSI HOCST BCIIOMOTaTENIbHBIM XapakTep M HUCHOJNb3YIOTCS ISl M3Y4EHUs apUPMETHYEeCKOH U
r€OMETPUYECKOU NMPOTPECCUNL.
Pabora ¢ hopmynamu N-ro 4jaeHa U CyMMbI HEPBBIX N WIEHOB MPOrPECCHi, TOMUMO CBOEIO OCHOBHOI'O
Ha3HAY€HUs, IO3BOJISIET HEOJHOKPAaTHO  BO3BpAlaThbCsl K  BBIUMCIEHHUSAM,  TOXJIECTBEHHBIM
peoOpa3oBaHUAM, PEILICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcss  XapakTepUCTHUECKHE CBOMCTBA apU(METHYECKOW U TeOMETPUYECKOH
IPOTPECCUiA, UTO MO3BOJISIET PACIIMPHUTDH KPYT IIpelaraéMbIX 3a1ad.

I'maBa 5. Jj1eMeHTHI KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEM

KoMOuHatopHoe mnpaBuio ymMHOXeHHUs. llepecTaHOBKH, pa3MmemieHus, codeTanws. OTHOCHUTEIbHAS
4acTOTa ¥ BEPOSITHOCTh CIIy4alfHOTO COOBITHSI.

[eab: 03HAKOMHUTH OOYYAIOLIMXCS C TOHATHUSAMU TNEPECTAHOBKH, PA3MEUICHUS, COUYETAaHUSA U
COOTBETCTBYIOIIUMHU (HOpMYJIaMu ISl TIOJICYETa MX YHCIIa; BBECTH MOHSATUS OTHOCUTEIBLHOM YacTOTHI U
BEPOSITHOCTH CIIy4ailHOT'O COOBITHUS.

W3ydeHre TeMbl HaYMHAETCS C PEHICHMs 3a7ad, B KOTOPHIX TPEOYeTCs] COCTaBUTh T€ WJIM WHBIE
KOMOWHAIIMK 3JIEMEHTOB H. TOJICUUTATh UX YUCI0. Pa3bicHseTcs KOMOMHATOPHOE MPABUIO YMHOXKEHUS,
KOTOpPO€ HCIIOJIHATCA B JaibHEiIIeM TOpu BbBoje GOpMyNn g MOACYETa dYHCIa MEPEeCcTaHOBOK,
pasMenieHuilt u couetaHwil. [lpu W3ydeHWHM TaHHOTO MaTepuaia HEOOXOAMMO OOpaTUTh BHUMAHHE
oOyyaroluxcsl Ha pa3jinyue MOHATHH «pa3MelIeHHe» U «couyeTaHue», cHopMHpOBaTh y HUX YMEHHUE
OTIPE/ICIIATh, O KAKOM BHJIe KOMOWHAIIMI HJIET peyb B 3aja4e.

B nanHoif TeMe oOy4aromiyecs 3HaKOMSITCS ¢ Ha4albHBIMU CBEJICHUSIMU U3 TEOPUHU BEPOSTHOCTEH.
BBonaTcs moHsATHS «cCllydailHO€ COOBITHE», «OTHOCUTEIbHASI YacTOTa», «BEPOSITHOCTH CIy4alHOTO
coObITUs». PaccMaTpuBarOTCsl CTATUCTUYECKUM M KJIACCHYECKUN MOIXObI K OMPENETICHUIO BEPOSITHOCTH
cllydailHOro coObITHs. BakHO 00paTuTh BHUMaHHE OOyYarOIIMXCSs HA TO, YTO KIJIIACCHYECKOE
OTpe/ieNIeHUE BEPOSATHOCTH MOYKHO PUMEHSThH TOJBKO K TAKUM MOJEISIM PeallbHbIX COOBITHIA, B KOTOPBIX
BCE UCXO/IbI ABJISIOTCS PABHOBO3MOKHBIMH.

IHoBTOpeHne(28 yacoB)
Hean: [ToBTOpeHune, 0600111€HNE U CCTEMAaTU3alUs 3HAHUM, YMEHUH U HABBIKOB 3a KypC anreopbl
OCHOBHOM 00111€00pa30BaTEIbHOMN MIKOJBI.

TPEBOBAHMUSA K YPOBHIO IOATI'OTOBKH OBYYAIOIIUXCSA B 9 KJIACCE

B xone npenomaBanust reometpuu B 9 kiacce, paboTel HaA (OPMHUPOBAHUEM Y OOYUYAOIIUXCS
MEPEYHCIICHHBIX B TIpOrpaMMe 3HAHUN M yMEHHH clienyeT oOpaliaTh BHUMaHHE HAa TO, YTOObI OHH
OBIIAJICBAIM OBJA/ICBAlli YMEHHSIMH OOIIey4eOHOr0 XapakKTepa, pa3HOOOPa3HBIMHU CIIOCO0AMH
AesITeJIbHOCTH, PUOOPETATTH OTIBIT:

IUIAHUPOBAHUS M OCYIIECTBIEHHUS AJTOPUTMUYECKON J1€ATEIbHOCTH, BBINOJIHEHUS 33JaHHBIX WU
KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB;

pelIeHns pa3HOOOPa3HBIX KIACCOB 3a/lay M3 PAa3IMYHBIX Pa3AelioB Kypca, B TOM YHUCIE 3ajad,
TPEOYIOIMHMX MOUCKA IMTYTH M CIIOCOOOB PEIICHNS,

UCCJIEIOBATENILCKON JEATEIIbHOCTH, Pa3BUTHUS HJCH, MPOBEACHUS KCIEPUMEHTOB, 00O0OIICHMS,
MMOCTAaHOBKH U (DOPMYJIMPOBAHHUS HOBBIX 3a]1a4;

SICHOIO0, TOYHOIO, T'PAMOTHOIO H3JI0KEHUS CBOMX MBICIEH B YCTHOM M IHCBMEHHOU pEYH,
WCIIOIB30BAHUS PA3JIMYHBIX S3BIKOB MAaTEMAaTHUKH (CJIOBECHOTO, CHMBOJHYECKOTO, Tpaduueckoro),
CBOOOIHOTO Mepexoa ¢ OAHOTO S3bIKa HA APYroW A WLIFOCTPAlli, UHTEPIPETAIH, apTyMEHTAIlUU U
JIOKa3aTeIbCTBA;

MPOBEJCHUS JOKA3aTENbHbIX PACCYXKIEHUW, apryMEHTAllud, BBIABMXKEHUS THUIOTE3 U HUX
00OCHOBAHHS;

MOWCKa, CHCTEMaTH3alliu, aHalu3a U KJIacCHU(pUKAIUU HWHPOPMAIUH, HCIIOJIb30BAHUS
Pa3HOOOpPa3HBIX HMH(POPMAIIMOHHBIX HMCTOYHUKOB, BKJIIOYAs YYCOHYIO U CIPABOYHYIO JIUTEPATYpY,
COBpEMEHHBIC HH()OPMAIIMOHHBIC TEXHOJIOTHUH.



B pezynvmame usyuenusa Kypca anzedpul 9 knacca odyuarouguecs 00ax4cHul:

3HATH/MOHUMATD

"  CYIIECTBO MOHATHS MATEMATUYECKOTO JOKA3aTeIbCTBA; IPUMEPHI 10KA3aTEIbCTB;

" CYLIECTBO MOHSTHS aJTOPUTMA; IPUMEPHI AIITOPUTMOB;

" KaK MCHOJB3YIOTCS MaTeMaTHYecKue (QOpPMYINbI, YpaBHEHHS M HEPAaBEHCTBA; TPUMEPHI HX
MIPUMEHEHHUS U1l PEIICHNUs MaTEMaTHUECKUX U TPAKTUYECKUX 3a]1a4;

" KaK MaTeMaTU4YeCKH ONpeAeiicHHbIe (YHKIIMHM MOTYT OIMCHIBATH PEalbHBIE 3aBHCUMOCTH;
IIPUBOJUTH IPUMEPBI TAKOTO OIUCAHUS;

" KaK MOTpeOHOCTH MPAKTHKU MPUBEIN MATEeMAaTUYECKYIO HayKy K HEOOXOAMMOCTH pacCUIMpEHUs
MIOHSTHSI YUCIIA;

® BEpPOSATHOCTHBIM XapakTEp MHOIMX 3aKOHOMEPHOCTEH OKPYXAloWEro MHpa; MIpPHUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

" KakMM o00pa3oM TeOMeTpus BO3HUKIA M3 NPAKTHUECKUX 3a7ad 3eMJIeMepus;  IpUMeEpbI
reOMETPUUECKUX OOBEKTOB U YTBEPKIIEHUI 0 HUX, BaXKHBIX JJIS1 IPAKTUKY;

" CMBICA MJACAIN3ALMM, [O3BOJLIONIEH  pemaTbh 3aJadyd  PEAIbHOW  JEHCTBUTEIBHOCTH
MaTeMaTHYEeCKUMU METO/IaMH, TPUMEPHI OIINOOK, BO3HUKAIOIIUX MIPU UIeaTH3alUH;

APUOMETHUKA

yMeThb

" BBINOJHATH YCTHO apu(METHUECKUE JCUCTBHS: CIOXKCHHE W BBIUMTAHME IBY3HAYHBIX YHUCEN U
JNECATHUUHBIX JIpoOeil ¢ NByMS 3HaKaMH, YMHOXEHHE OJIHO3HAYHBIX YHCEN, apupMeTHUeCKHe
orepanuy ¢ 0ObIKHOBEHHBIMU JPOOSIMU C OJTHO3HAYHBIM 3HAMEHATENIEM U YUCIUTEIIEM;

"  [EpeXOJUTh OT OJHOM (HOPMBI 3aMKUCH YUCEIN K IPYTOH, MPeICTaBIsATh AECATUYHYIO APOOb B BHUIIE
OOBIKHOBEHHON U B MPOCTEUIINX Clydasix OObIKHOBEHHYIO B BUJE JAECCSITUYHOW, MPOLIEHTH — B
BUZe ApoOM U ApoOb — B BHJE NPOIECHTOB; 3alKChIBATh OOJBIIME W Mallble Yucia ¢
HCIIOJIb30BAaHUEM LIENbIX CTENIEHEN IECATKU;

®  BBHIMOJHATH apUPMETHUECKHUE ACUCTBUS C PAIIMOHATBHBIMU YUCIIaMU, CPABHUBAThH PAllMOHATILHBIC
U JEUCTBUTENbHBIE YHMCIIA; HAXOJWUTh B HECJOXKHBIX CIIydasX 3HAYEHHUS CTEHEHEW C LEeIbIMU
MOKa3aTeNsIMU U KOPHEH; HAaXOUTh 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUN;

" OKPYIJIATH LIE€JIbIE YUCIIA U AECITUUHBIE IPOOH, HAXOIUTh MPUOJIMKEHHS YUCEN C HEJOCTATKOM U C
M30BITKOM, BBITIOTHSITH OIIEHKY YUCIIOBBIX BBIPAXKCHHI;

"  [I0JIb30BaThCS OCHOBHBIMU €IMHUIAMU JJIMHBI, MAacChl, BpDEMEHH, CKOPOCTH, IIOIIAaU, 00beMa;
BbIpa)kaTh O0Jiee KPYIHbIE €MHULBI Yepe3 Oosiee MeIKUe 1 Ha00O0pOT;

" pemaTh TEKCTOBbIE 3aJaud, BKJIIOYAas 3aJaud, CBSA3aHHbBIE C OTHOLIEHWEM M C
MPONOPLHUOHATIBHOCTBIO BEJTMUUH, JPOOSIMHU U MIPOLIEHTAMU;

HCNO/Ib30BAaTh NPUOOpPeTEeHHbIe 3HAHUSI M YMEHHUS] B NPAKTUYECKOH JAeSTeJILHOCTH M
MOBCEIHEBHOM KU3HU 1JI:

"  peuIeHUs HECJIOXKHBIX NPAKTUYECKUX PACUETHBIX 3a/ad, B TOM YHUCJIE C HCIOJIB30BAHHUEM IIPU
HEO0XO0AMMOCTH CIIPaBOYHBIX MAaTEPHAIIOB, KaJIbKYJIATOPA, KOMIIBIOTEPA;

" YCTHOW NPUKUAKA U OLEHKHM pEe3yJIbTaTa BBIYMCICHUMN; MPOBEPKU PE3YNIbTaTa BBIYHUCICHHS C
HCIIOIb30BAHUEM PA3JIMYHBIX IPUEMOB;

® JHTEpIpPETALUHU PE3YJbTATOB PELICHUS 3a7a4 C Y4eTOM OIPAHMYCHMM, CBSA3aHHBIX C peajbHbIMU
CBOMCTBAMM PacCMaTPUBAEMBIX IIPOLIECCOB U SIBJICHU;

AJITEBPA

yMeThb

" COCTaBISATh OYKBEHHBIE BBIPAKECHHS U (QOPMYJBI MO YCIOBHUAM 3a/ad; OCYIIECTBIATH B
BBIDOKECHHUSIX W (POpMyIax UHCIOBBIE TIIOJCTAHOBKH U BBIMOJIHATH COOTBETCTBYIOIINE
BBIYHMCIICHUS, OCYHIECTBJIATh IMOACTAHOBKY OJHOTO BBIPAXKEHHUSI B JPYroe; BbIpaXaTb U3
(bopMyIl OJIHY IEPEMEHHYIO YEPE3 OCTANIbHBIE;



BBIITOJIHATh OCHOBHBIC JICHCTBHS CO CTEICHSIMU C IEIBIMH ITOKA3aTeIsIMH, C MHOTOYJICHAMU U
C anreOpandyecKuMu ApOOSIMH; BBIMONHATH PA3JIOKEHHE MHOTOWICHOB Ha MHOXKHUTEIN;
BBITIOJTHATH TOXJACCTBEHHBIE IPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAXKCHUH;

MPUMECHSITh CBOWCTBA apHU(PMETHUSCKUX KBAJPATHBIX KOPHEH I BBIYMCICHUS 3HAYCHUH H
npeoOpa3oBaHUil YUCITOBBIX BRIPAKECHHM, COACPIKAIINX KBaIpaTHbIC KOPHU;

pelaTh JIMHENHBIE, KBAPATHBIE YPABHEHUS U PALlMOHAIBHBIE YPABHEHHUS, CBOISAILMECS K HUM,
CHUCTEMBI JIBYX JIMHEUHBIX YPABHEHUI M HECIIOKHBIC HEJTMHEUHBIE CUCTEMBI;

pelaTh JIMHENHBIE U KBaJpPaTHBIE HEPABEHCTBA C OJJHOM MTEPEMEHHON U UX CUCTEMBI;

pemaTh TEKCTOBBIC 3aJavyd alreOpandecKuM METOAOM, WHTEPHPETHPOBATH MOJYYCHHBIN
pe3yIbTaT, MPOBOJUTH OTOOP PEIICHHMIA, UCXOAS U3 POPMYITHUPOBKH 3a/1a4H;

n300paxkaTh YKCIia TOUKAMHU Ha KOOPJIUHATHOM MPSIMOM;

ONPEAEISTh KOOPJIUHATHI TOYKU TUIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMU KOOpJHUHATaAMU;
n300pakaTh MHOKECTBO PEIICHHI JIMHEWHOTO HEPAaBEHCTBA;

pacmo3HaBaTh apU(PMETHYCCKHEe U TI'S€OMETPHUYECKHE NPOTPECCUU; peliarth 3agadd  C
pUMeHEeHHeM (HOPMYIIbI 0OIIEro YieHa U CYMMBbI HECKOJIBKUX MEPBBIX YJICHOB,;

HAXOJWUTh 3HAYCHHS (YHKIUH, 3aTaHHON (opMyiol, Tabnuiel, rpadukoM Mo ee apryMeHry,
HAXOJUTh 3HAYCHHE apryMeHTa M0 3HaYeHUIO (YHKIINH, 3aJaHHOM rpaKOM WU TaOJIHIIeH;
OTIPE/CIIATH CBOMCTBA (DYHKITUU TI0 e TpaduKy; MPUMEHATH TpadUICCKUE TIPEICTABICHHS ITPU
pELIEHUN YPAaBHEHUN, CUCTEM, HEPABEHCTB;

. . 2 3 K
OIUCHIBATh CBOMCTBA M3y4eHHBIX QYHKUUH (y=KX, rae k=0, y=kx+h, y=x°, y=x, y =—, y=
X

Jx, y:aX2+bx+c, y= ax®+n y=a(x-m) 2 ), CTPOUTH UX IpauKH;

HCIO0Jb30BATh NPHOOpPETEHHbIe 3HAHUA W YMEHHMSl B NPAKTH4YeCKON JAeATeIbHOCTH H
NOBCEIHEBHOM KU3HM I

BBINOJIHEHHUSI pacueToB MO (opMyliaM, COCTaBICHUS (OPMYJI, BBIPAXKAIOIIUX 3aBUCUMOCTH
MEXIY pEaJbHbIMM BEJIMYMHAMHU; HAaXOXICHUS HYKXHOM (OpMylbl B  CIPaBOYHBIX
Marepuanax;

MOJCIIMPOBAaHUs TMPAKTUYECKUX CUTyallMi M MCCIEIOBAHMM IOCTPOCHHBIX MOJAECIEH C
HCIOJIb30BAaHUEM allliapata ajareopsl;

ONMMCAHMUS  3aBHCHMOCTEH MEXAy (HU3MUECKUMH  BEITMYMHAMH  COOTBETCTBYIOITMMH
(dbopMynaMu Ipu McCIe10BaHUU HECIOKHBIX MPAKTUYECKUX CUTYaIHil;

UHTEpIIpETAlMK IPaQUKOB peanbHbIX 3aBUCUMOCTEN MEXy BEIUUNHAMU;

JJIEMEHTDBI JIOI'MKH, KOMBUHATOPHUKU,
CTATUCTHUKHA U TEOPUHU BEPOATHOCTEM

yMeThb

MPOBOANTH HECJIOXKHBIE JT0OKA3aTeIbCTBA, MOJIyYaTh MPOCTEHUIUE CIEACTBHUS W3 W3BECTHBIX
WM paHee MOJIyYeHHBIX YTBEPKICHUN, OIICHUBATH JIOTUYECKYIO MTPABHIIBHOCTh PACCYKIEHUH,
UCIIONIb30BaTh TMPHUMEPHl I WUTIOCTPAIlMM W KOHTPIPUMEPBI ISl OMPOBEPIKCHHUS
YTBEPKICHUI;

W3BJIEKaTh HWH(OpPMAIMIO, MPEJICTABICHHYI0 B Ta0JWIaX, Ha Jauarpammax, rpadukax;
COCTaBIISATh TAOJIUIIBI, CTPOUTH JUATPaAMMBbI U TpaduKu;

pemaTh KOMOMHATOPHBIE 3aJ]a4H ITyTeM CUCTEeMAaTUYECKOTO Tepedopa BO3MOKHBIX BAPHAHTOB,
a TaKkKe C UCIIOJIB30BAHUEM TPaBUJIa YMHOKEHUS;

BBIYHCIIATEH CPEAHIE 3HAUCHUS PE3yIbTaTOB U3MEPECHHIA,

HAaXOJUTh YAaCTOTy COOBITUS, HCIONB3YyS COOCTBEHHbIE HAOMIOJEHUS U  TOTOBBIC
CTaTHCTUYCCKHUE JIAHHBIC,

HAXOJUTh BEPOSTHOCTHU CIIyYalHBIX COOBITUN B IPOCTEHININX CITyUasx;

HCNO/Ib30BaTh NPUHOOpPeTEeHHbIe 3HAHUA W YMEHHMSl B MPAKTHYECKON IeSTeJIbHOCTH M
IOBCEIHEBHOM KU3HU JIA:

BBICTPAaMBaHUS apryMEHTAIMH [IPU JOKa3aTelbCcTBE (B (hopMe MOHOJIOTa U AUAJIOra);
pacro3HaBaHus JOTMYECKU HEKOPPEKTHBIX PaCCyKICHUM;
3alMcHU MaTEMaTUUECKUX YTBEPKICHUM, 10Ka3aTeNbCTB;



" aHamM3a pPEATbHBIX YHCIOBBIX JTaHHBIX, TNPEICTABJICHHBIX B BHJE JHarpaMm, rpadukos,
TaOJIHIL;

"  pemieHUs TMPaKTHYECKUX 3a7ad B IMOBCEIHEBHOW M NPO(ECCHOHATBHON ICATEIBHOCTH C
WCIIOJIb30BAaHUEM JIEHCTBUU C YHCIIaMU, TIPOIEHTOB, IJINH, TUIOIMIAJeH, 00BEMOB, BpEMEHH,
CKOpOCTH,;

" pemeHUS YYEeOHBIX W TMPAKTUYCCKUX 3a/a4y, TPEOYIOIMUX CHUCTEeMAaTHYeCKOro mepebdopa
BapHUaHTOB;

" CpaBHCHHS IIAHCOB HACTYIUICHUS CIy4alHBIX COOBITUH, OICHKU BEPOSITHOCTH CIIYYaifHOTO
COOBITHS B MPAKTHUECKUX CUTYAIUSAX, COIOCTABIICHUS MOJIEIH C peajbHON CUTYaIlUCH;

® [IOHMMaHMS CTATUCTHYECKHUX YTBEPHKIACHHUM.

KPUTEPUM W HOPMbl OIIEHKW 3HAHHMA, YMEHUA W HABBIKOB
OBYYAIOIIUXCSH 1O MATEMATHUKE

1. OneHka NMChbMEHHBIX KOHTPOJBHBIX pa00T 00YYAIOIIMXCS [0 MATEMATHKE.
OTBET OLIEHUBAETCS OTMETKOM «5%», €CIIH:
» paboTa BHITIOJHEHA ITOJTHOCTHIO;
» B JIOTHYECKHUX PACCYKICHHIX U 000CHOBAHUU PEIICHHS HET TPOOEIIOB U OMIHOO0K;
» B PCIICHHH HET MaTeMaTHYECKHX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OINHMCKA, KOTOpas He
SIBIIICTCS CJICICTBUEM HE3HAHUS WM HEMIOHUMAHUS y4eOHOTO MaTepuaa).

OTmeTKa «4» CTaBUTCA B CNeayowmx caydanx:
» paboTa BbINONHEHA MOJIHOCTbIO, HO OBOCHOBaHWMA LWArOB pPELIeHMA HeAOCTAaTOYHbl (ecin ymeHue
060CHOBbIBaTb PACCYKAEHNA HE ABNANOCH CMEeunaNbHbiM 06bEKTOM NPOBEPKHK);
> ponyuweHbl ogHa oWwKnbKa uam ecTb ABa — TPY HeA04ETa B BbIKNAAKaAX, PUCYHKAX, YepTexKax UK rpadpumKkax
(ecnu 31 BUAbI paboT He ABAAAUCH CNeunanbHbiM 06 bEKTOM NPOBEPKH).
OTmeTKa «3» cTaBUTCA, €Cu:
> ponyleHo 6onee o4HOW OWWOKM Man Bonee ABYX — TPeX HELOYETOB B BbIKJAZKaX, YepTerkax Wau
rpaduKkax, Ho obyyatowmiica obnagaet o6a3aTeNbHbIMM YMEHUAMM NO NPOBEPSEMON TEME.
OTmeTKa «2» CTaBUTCA, ec/n:
» [onyLeHbl CyWwecTBeHHble OWKBKK, NOKasaBLKne, YTo obydyatowmiica He obnagaet 06A3aTeNbHbIMU YMEHUAMU
Nno AaHHOM TeMe B MOJIHOM Mepe.
OTmeTKa «1» cTaBUTCA, ecnun:
» paboTa NoKasana nosiHoe OTCyTCTBME Y 0bydatowerocs 06sa3aTeNibHbIX 3HAHUI U YMEHUI MO NpoBepAemoii
TEME MU 3HAUUTENbHAA YacTb PaboTbl BbINOJHEHA HE CAMOCTOATENIbHO.
Yuntenb MoKeT NOBbICUTb OTMETKY 33 OPUIMHA/bHBIM OTBET Ha BOMPOC AWM OPUTUHANBbHOE peLleHne

3a4a4u, KOTopble CBUAETENBCTBYHOT O BbICOKOM MaTeMaTUYECKOM Pa3BUTUN o6yqarou.|,erocsi; 3a peweHune 6onee
C/IOXKHOM 3a4a4n Unn OTBET Ha 6onee CNoXKHbIN BOMpPOC, NnpegnoxeHHble 06yqarou.|,eN\yc;=| AONO/IHUTENIbHO Nocne
BbINOJHEHNS UM KaKUX-1Mbo apyrux 3ap,aHm7|.

2.011eHKa YCTHEIX OTBETOB 06an}01u1/1xc;1 10 MaTEMaTUKE

OTBeT oLleHUBAETCSI OTMETKOM «5», €CIIU YUEHHUK:

» TIOJHO PacKpbUI COJep)KaHHe Marepuana B 00beMe, MPeIyCMOTPEHHOM IPOTPaMMON |
Y4eOHHUKOM;

» UBIOXKWI  Marepual TIPaMOTHBIM  S3BIKOM, TOYHO  HCIOJB3YS  MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONIPEEIIEHHOM JIOTHYECKOM MOCIIeJ0BATEIbHOCTH;

» TPaBWIBHO BBINOJHWI PUCYHKH, YEPTEKH, TPa(UKH, COMYyTCTBYIOIIUE OTBETY;

» TI0KaszajJl yYMEHHE WJLTIOCTPUPOBATh TEOPUI0 KOHKPETHBIMH NpPUMEPaMH, TNPUMEHSTH €€ B
HOBOMW CUTYyalluu IPU BBIIOJIHEHUH NTPAKTUYECKOTO 3a1aHUS;

» TpPOJEMOHCTPHPOBAT  3HAHME TEOPUH paHee M3YYCHHBIX  COMYTCTBYIOUIMX  TEM,
c(OPMHPOBAHHOCTH M YCTOMYMBOCTH MCIIOJIb3YEMBIX IPU OTBETE YMEHUN M HABBIKOB;

» OTBEYaJ CaMOCTOSITEIbHO, 0€3 HABOAAILIMX BOIIPOCOB YUHUTEIIS;

» BO3MOXHBI OJIHA — JIBE HETOYHOCTH IPU OCBEIICHHE BTOPOCTEIICHHBIX BOIPOCOB MJIH B
BBIKJIaJIKaX, KOTOPbIE YUYEHHK JIETKO MCIIPABUJI I10CJIE€ 3aMEYaHUs YUUTEIs.



OTBET OLLEHMBAETCA OTMETKOMN «4», eCNN YA0BNETBOPAET B OCHOBHOM TPpeboBaHMAM Ha OLEHKY «5», HO NPV 3TOM
MMeeT OAMH U3 HEeAO0CTaTKOB:

> B U3N0XeHUU gonyuieHbl Hebonblume npobesibl, He UCKasMBLIEe MaTeMaTU4YecKoe codepikaHue
oTBeTa;
» [ponyuieHbl 0AWH — [Ba HegoveTa NpU OCBEeLLeHMM OCHOBHOTMO COAEeprKaHuA OTBETa, UCMpaBeHHble
nocne 3ameyaHua yumTens;
» ponyuieHsbl owmnbKa nam bonee AByX HELOYETOB NPU OCBELLEHWUM BTOPOCTENEHHbIX BONPOCOB AN B
BblK1a4KaX, JIErKO UCNpPaB/eHHbIe NOC/ae 3aMedaHna yumnTens.
OTmeTKa «3» CTaBMTCA B CAEAYIOLMX CAyYanX:

» HEeMoJIHO PAacKpbITO coaepiKaHWe maTtepuana (coaeprkaHue M3N0XKeHO ¢parmeHTapHO, He Bcerga
nocnenoBaTeNbHO), HO NOKa3aHo obluee NOHMMaHME BONPOCa M NMPOAEMOHCTPUPOBAHbI YMEHUA, A0CTaTOUYHbIe
ONA ycBOEHMA MporpammHoro matepuana (onpegeneHbl «TpeboBaHMAMM K MaTeMaTUYECKON MOAroTOBKe
obyyvatolmxca» B HACTOALLEN NporpaMme No MatemaTtuke);

»  VMMeNucb 3aTpyAHEHUA AWM AONYLLEHbl OWKWOKKM B onpeseneHMm maTemaTUyYeckon TEPMUHOIOMMM,
yepTerKax, BbIKJaAKaX, UCNPABIEHHbIE NOC/Ee HECKO/IbKUX HAaBOAALLMX BOMPOCOB yYUTeNs;

»  YYEHWK He CNpPaBuACA C MPUMEHEHNEM TEOPUM B HOBOM CUTyaL MM NMPU BbINOJHEHUM MPAKTUYECKOTO
3a4,aHUSA, HO BbINOMHWA 3a4aHNA 06A3aTENbHOIO YPOBHA C/I0XKHOCTU MO AaHHOMN TeMe;

> npuM  [AOCTaTOYHOM  3HAHMM  TEOPETMYECKOro  MaTepuana  BbifAB/eHa  HeAOCTaToYHan
cpOpPMUPOBAHHOCTb OCHOBHbIX YMEHMUI 1 HABbIKOB.

OTmeTKa «2» CTaBUTCA B CNEAYIOLWMX CNYyYanX:

» He PacKpbITO OCHOBHOE coaeprKaHue yuebHoro matepmana;

» 06Hapy»KeHOo He3HaHue yYyeHUKom Bonblieit MAu Hanbosee BaskHOM YacTh yyebHOro matepuana;

» ponylueHbl OWKBKKN B onpeaeneHum NoHATUIA, NPU UCMONIb30BaHNUN MaTeMaTUYeCKo TEPMUHOIOTUM, B
PUCYHKax, yepTexkax MAM rpadukax, B BblKNa4Kax, KOTOPble He WCMpaB/eHbl MOC/Ae HECKObKUX HaBOAALMX
BOMPOCOB yynTeNs.

OTtmeTKa «1» cTaBuTCA, ecnu:

> YUYCHHUK O6H3.py>KI/IJ'I IMOJIHOC HE3HAHUC W HCIIOHUMAHHEC U3y4acMOI'0 yqeGHoro MaTcpualia ujin
HC CMOT OTBCTUTb HU HAa OAWH M3 IIOCTABJICHHLIX BOIIPOCOB IO U3YYCHHOMY MaTCpraily.

3. OOuias knaccudukanus ouOoK.
[Ipn oueHke 3HaHMIA, YMEHUH M HABBIKOB OOYYAIOLIMXCS CIIEAYET YYUTHIBATH BCe OMIMOKH (TpyOble M
HETpyObIe) U HEJOUYETHI.

3.1. I'pyObIMHU CUUTAIOTCS OIIHOKH:
- HE3HaHUE OIPENEICHMs] OCHOBHBIX INMOHITHH, 3aKOHOB, NPaBWJI, OCHOBHBIX
MOJIO’KEHUHN TeOpUH, He3HaHUEe (HOpMYJI, OOIIETIPUHATHIX CUMBOJIOB
0003HaYCHUI BEIMYHH, €AUHUL] UX U3MEPEHUS;

- HE3HaHWE HAMMEHOBAHUWU €IMHUIl U3MEPEHUSI;
- HEyMEHUE BBIJICIHUTH B OTBETE I1aBHOE;
- HEyMEHHUE MPUMEHSATh 3HAHUS, AJITOPUTMBI JUIS PEIICHUS 33124,
- HEyYMEHHE JIeNaTh BBIBOJbI K 0000IIEHNS;
- HEyYMEHHUE YHUTaTh ¥ CTPOUTH Ipadukuy;
- HEyMeHHue MOJIb30BaTHCS MEePBOUCTOUYHUKAMH, Y4eOHUKOM u
CIIPaBOYHUKAMHU;
- ToTeps KOPHS WM COXpaHEHHE MOCTOPOHHETO KOPHS;
oTOpaceiBaHue 0€3 OOBSICHEHHUI OJTHOTO U3 HUX;
- paBHO3HAYHBIC UM OILIUOKHU;
- BBIYUCIIMTEIbHBIC OMIUOKH, €CIIM OHU HE SIBJISIIOTCS] OTMMCKOM;
- JIOTUYECKHE OLIUOKH.
3.2. K HerpyObIM ommdKaMm cjieyeT OTHECTH:

- HETOYHOCTh (OPMYITHPOBOK, OMNPEACIICHUN, TOHSATHH, TEOpPUH, BBI3BAHHAS
HEIMOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPEACISAEMOr0 TOHIATUSA WIIH
3aMEHOW OJTHOTO - ABYX M3 ATUX MPU3HAKOB BTOPOCTENIEHHBIMHU;

- HETOYHOCTH rpaduka;

- HEpalMOHAJIbHBIM METOJl pPEIIeHUs 3aJadyd WIM HEJOCTaTOYHO MPOAYyMaHHBIN
IaH OTBeTa (HapylleHUE JIOTMKH, MOJMEHa OTAEJIbHBIX OCHOBHBIX BOIIPOCOB



BTOPOCTETICHHBIMU );
- HepalMOHaJIbHBIE METO/bI PAOOTHI CO CIIPABOYHON U APYrOM TUTEPATypO;
- HEyMEHHeE pellaTh 33aJa4H, BHIIOIHITh 3aaHHs B 00IEM BUJIE.
3.3. HegoueTamMm sIBIISIOTCS:

- HepalMoHaJbHbIEC IPUEMBI BBIYMCIEHUHN U TpeoOpa3oBaHUii;
- HeOpeXHOe BBINOJIIHEHHUE 3aMuceil, yepTexeil, cxem, rpadukos.
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