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IHOSICHUTEJBHAS 3AIINCKA

Hacrosmas nporpamma no anredpe st /-9 Kj1accoB OCHOBHOM 00111€00pa30BaTeIbHOM MIKOJIBI COCTABIEHA HA OCHOBE CJIETYIOIINX
JIOKYMEHTOB!
1. denepanbHOro rocy1apCTBEHHOTO 00Pa30BaTEILHOrO CTaHAAPTa, YTBEPKICHHOT0 TpruKkazoM Munoopa3zoBanusi Poccun ot 5 mapta 2004
roga Ne 1089 «O06 yrBepxkaeHuu (peneparbHOr0 KOMIIOHEHTA TOCYIapCTBEHHBIX CTAaHAAPTOB HAYAILHOTO OOIIEro, OCHOBHOTO U CPEIHETO
(mosHOTO0) 0011IETO 00pPA30BAHUSY;
23akoHa «O0 obpazoBanuu B Poccuiickoit @eaepaunn» Ne 273-D3 ot 29.12.2012 c1.28 11.6.
3. [IpumepHBIX TIPOrpaMM cpeaHero (MOJIHOro) o01ero oopa3oBaHus Mo MareMaTike (muckMo JlemapraMenTa rocyJapcTBEHHOM MOTUTHKA
U 00pazoBanus MuHuUCTepcTBa 00pa3oBanus U Hayku Poccutickoit denepammu ot 07.06.2005 1. Ne 03-1263);
4. Tlpukaza MunnctepcTBa oOpazoBanusi U Hayku Poccmiickoit ®enepanuu ot 24.12.2010 Ne 2080 «O6 yrBepx)aeHuu (henepaTbHBIX
nepeyHell y4eOHHMKOB, PEKOMEHJIOBAHHBIX (IOMYLIEHHBIX) K HCIOJIB30BAHMIO B 00pa30BaTeNIbHOM IIpollecce B 0Opa3oBaTENbHBIX
YUPESKICHUSIX, PEAU3YIONUX 00pa30BaTelIbHbIC MPOrPaMMbI OOIIEro o0Opa3oBaHUs M UMEIONINX TOCYAapCTBEHHYIO aKKPEIWUTAIUI0 Ha
TEeKYIIUHA YIeOHBIN TO»;
5. [Iporpammel 06111€00pa3oBaTeNibHbIX yupexkaeHui. Anreopa. 7-9 knaccsl. / Coct. bBypmucrpona T.A. — M.: IIpoceemienue, 2008

B x00e oceoenusa cooepicanusn Kypca yuawjuecsa noayuaronm 603MOHCHOCHb:

e Pa3BUTh MPEACTABJICHUS O YUCJIE U POJIM BHIYMCICHUN B YEIOBEUECKOW MpPAKTUKE; CHOPMUPOBATH MPAKTUUECKHUE HABBIKU
BBITIOJTHEHUS YCTHBIX, TUChbMEHHBIX, HHCTPYMEHTAIBHBIX BBIYUCIICHUH, Pa3BUTh BEIYUCIUTEIBHYIO KYJIBTYPY;

e OBJAJCTh CUMBOJUYECKUM SI3BIKOM alreOphl, BIpaboTaTh (hOpMabHO-OMEePATUBHBIC ANITreOpaniyecKue YMEHUS U HAyUYUThCS
MPUMEHSTH WX K PEIICHUIO MATEMAaTHYECKUX U HEMAaTeMaTHICCKUX 3a/1a4;

e M3yYUTh CBOWCTBA MW TpauKy dIEMEHTApPHBIX (YHKIMA, HAYYUTHCS WCIOIL30BaTh (PYHKIIMOHATHHO-TpadUIECKUEC
MIPEICTABIICHUS JIJIsl ONMCAHMS M aHAJIM3a pealbHbIX 3aBUCUMOCTEH;

e Pa3BUTh NPOCTPAHCTBEHHBIC TMPEJCTABICHUS W W300pa3UTEIIbHBIC YMEHHS, OCBOUTH OCHOBHBIC (DAKTBI W METOMBI
TUTAHUMETPUH, TIO3HAKOMUTHCS C POCTEHIIIMME MPOCTPAHCTBEHHBIMU TE€JIAMHU U UX CBOMCTBAMU;

o TIONYYUTH MPEACTABICHUS O CTATUCTHUECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE M O Pa3jIMYHBIX CIOCO0aX MX M3YUCHHS,
00 0COOEHHOCTSIX BBIBOJIOB M MPOTHO30B, HOCSIIIIUX BEPOSTHOCTHBIN XapaKTep;

e Pa3BUTh JIOTMYECKOE MBIIUICHUE U pPEYb — YMEHHUS JIOTHYECKH OOOCHOBBIBATH CYKICHHS, MPOBOAUTH HECIOKHBIC
CHUCTEMaTHU3allH, TPUBOIUTL MPUMEPHl W KOHTPIPUMEPHI, HCIIOIH30BaTh PA3IMYHbBIC S3BIKM MAaTEMaTHKH (CIIOBECHBIH,
CUMBOJIMYECKUH, TpaduuecKuil) 1Jisi WIUTIOCTPAIK, MHTEPITPETAIINH, APTYMEHTAIIMH U JIOKA3aTeIbCTBA;

o chopmMupoBaTh TpPEACTABICHUS 00 H3YYaeMBIX IOHATHUSAX W METOJAaX KaK BAKHEHUIINX CPEACTBAX MaTEMaTHYECKOTO
MOJICTTMPOBAHUS PEATbHBIX MPOILIECCOB U SIBICHUM.

H3yuenue mamemamuku Ha CTYIICHM OCHOBHOT'O 00IIIero 00pa3oBaHMs HAMPABICHO Ha TOCTUKEHUE CIECIYIONINX Yeell:

e OBJAJCHHE CUCTEMON MAaTeMAaTHYECKUX 3HAHWW M YMEHUH, HEOOXOAMMBIX ISl PUMEHEHUS B MPAKTHUECKOW JTEITEIbHOCTH,

M3YYCHUS] CMEKHBIX JUCIUIUINH, TPOIOJDKEHUS 00pa30BaHus;



¢ HHTEJUICKTYaJIbHOE pa3BUTHE, (POpMUpOBAHUE KAuyeCTB JUYHOCTH, HEOOXOJUMBIX UYENOBEKY HJisi MOJHOIEHHOW KU3HU B
COBPEMEHHOM OOIIIECTBE: SICHOCTh M TOYHOCTH MBICIH, KPUTUYHOCTH MBIILJICHUS, UHTYULUS, JIOTUYECKOE MBIIUICHUE,
AJIEMEHTHI AITOPUTMHUYECKON KYIbTYPbI, TIPOCTPAHCTBEHHBIX MPEICTABICHUI, CITOCOOHOCTH K MPEOIOJICHUIO TPYAHOCTEIH;

o (opmupoBaHUE NPEACTaBICHUN 00 UJIEIX U METO/JaX MaTeMaTUKHU KaK YHUBEPCAIBHOIO S3bIKa HAYKH U TEXHUKH, CPEJICTBA
MOJETIMPOBAHUSA SIBIICHUH U MPOLIECCOB;

e BOCIUTAaHHUE KYJIBTYpPbl JIMYHOCTH, OTHOIICHHUS K MaTEMaTHUKE KaK K 4YacTH OOIIEYEOBEYECKON KYJIbTYPhl, MOHUMAHUE
3HAYMMOCTH MaTEMaTUKH JIJI1 HAYYHO-TEXHUYECKOTr O Mporpecca.

OcHOBHBIE Pa3BUBAIOIIHUE N BOCIIHTATEC/IbHBIC LIEJIH

Pazeumue SCHOCTM W TOYHOCTH MBICIH, KPUTHUYHOCTH MBIIUICHUS, WHTYWUIIMU, JIOTHUYECKOTO MBIIUICHUS, DSJIEMEHTOB
ANTOPUTMHUYECKOU KYJbTYpPbI, TPOCTPAHCTBEHHBIX MNPEICTABIECHUN, CIIOCOOHOCTH K MPEOJOJEHUI0 TPYIHOCTEH; MaTeMaTUYECKOH peuH;
CEHCOPHOU cdephl; TBUTATEIIPHOW MOTOPUKHN; BHUMAHHUS, ITAMSITH; HABBIKOB CaAMO M B3aMMOITPOBEPKH.

Dopmuposanue npecTaBieHuil 00 UAESIX U METOAaX MaTeMaTUKU KaK YHHUBEpPCAJbHOTO S3bIKa HAYKH U TEXHHUKHU, CPEICTBA
MOJIEJIMPOBAHUS SIBJIEHUM U IPOLIECCOB.

Bocnumanue xynbTypbl JTUYHOCTH, OTHOIICHHUS K MaTeMaTHKE KaK K YacTH OOINEYeIOBEYECKOW KYJIbTYPhl, IMOHWMAaHUE
3HAYUMOCTHU MaTEMaTUKH JIJIs HAYYHO-TEXHUYECKOI0 MPOrpecca; BOJIEBBIX KaUECTB;

KommyHukabenbHOCTH;

OTBETCTBEHHOCTH.

Ooweyuednvie ymenus, HAGLIKU U CROCOOBL 0esAmMebHOCHLU.

B xone mpemnomaBanusi MaTeMaTUKH B OCHOBHOM IKOJIE, paOOThl HAJ (DOPMHPOBAHUEM Y yUYaIIUXCS TMEPEUUCICHHBIX B MPOTPAMME
3HAHUM U yMEHUH, clieqyeT oOpailaTh BHUMaHUE Ha TO, YTOObI OHM OBJIAJICBAIM YMEHUSMH 00IIey4eOHOro XapakTepa, pa3Hoo0pa3HbIMU
croco0amu AesITeIbHOCTH, TPUOOPETANIN OMbIT:

o IUJJTAHUPOBAHUSI W OCYIIECTBICHUS AITOPUTMHYECKOW JIESITEIbHOCTH, BBIIIOJIHEHUS] 3a/IaHHBIX W KOHCTPYHUPOBAHUS HOBBIX
aJTOPUTMOB;

o pEIICHMS PA3HOOOPA3HBIX KIACCOB 3a7a4 M3 Pa3IMYHBIX Pa3/Ie]IoB Kypca, B TOM YHCIE 3a/1a4, TPEOYIOMNX MOMCKA MyTH U CIIOCOO0B
pEIIeHHUS;

¢ ICCJIEIOBATENBCKON JIEATENIbHOCTH, Pa3BUTHs WIEH, MPOBEICHHS HKCIEPUMEHTOB, 00OOLIEHUS, MOCTAHOBKH U (DOPMYIHPOBaHHUS
HOBBIX 3a]1a4;

¢ ICHOTO, TOYHOT'O, TPAMOTHOTO M3JIOKCHHSI CBOMX MBICICH B YCTHOW M NMUCHMEHHOW pPEYM, MCIOIB30BAHUS PA3IUYHBIX S3BIKOB
MaTEeMAaTUKH (CIOBECHOTO, CHUMBOJIMYECKOTO, TpauuecKkoro), CBOOOJHOrO TMepexoAa C OAHOrO S3blKa Ha JpYyrod ams
WUTIOCTPALIUU, MHTEPIPETALUN, apTYMEHTALMU U J0Ka3aTelbCTBA;

o IPOBE/ICHMS TOKA3aTEIBHBIX PACCYKIACHUM, apIryMEHTAIINH, BBIIBIKECHUS TUTIOTE3 M KX 00OCHOBAHUS;

¢ [IOMCKA, CHUCTEMATH3allMM, aHalu3a M Kilaccupukanuu uHPOpPMAIMK, MCIOIb30BAaHUS PAa3HOOOPA3HBIX HMH(POPMAIIMOHHBIX
MCTOYHUKOB, BKJIIOUYasi y4eOHYIO U CIIPAaBOYHYIO JIUTEPATYPY, COBpPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTUH.



COIAEPXAHME TEM YYEBHOI'O KYPCA

AJreopa 7 Kjaace

1. Boipa:xenus ¥ UX npeodpa3oBaHus. Y PaBHEHUA

UucnoBble BBIpAKEHUS M BBIPAXEHUS C TepeMeHHbIMH. lIpocTeiiiue mnpeoOpa3oBaHus BBHIPpAKECHHI. YpaBHEHHUE C OJIHUM
HEU3BECTHBIM U €r0 KOPEHb, JIMHEWHOE ypaBHEHUE. Penienue 3a1a4 METoA0M ypaBHEHUH.

Leap — cucremaru3npoBaTh U 00OOUIUTH CBEJICHUS O MPEOOPa30BAHUM BBIPAKEHUN U PELLICHUH YPABHEHUN C OJTHUM HEU3BECTHBIM,
MOJIYYEHHBIE YYAIIUMUCS B KypCce MaTEMAaTHKHU 5,6 KIIacCOB.

3namp Kakue 4ucna SABISIOTCA UENbIMU, JPOOHBIMH, PAlMOHAIBHBIMH, MOJOKHUTEIbHBIMU, OTPHULATENbHBIMA M JIp.; CBOWCTBA
JNENUCTBUI HaJ YMCIAMH; 3HATh U MIOHUMATh TEPMUHBI «YUCIOBOE BBIPAKEHUEY, «BBIPAKEHUE C TIEPEMEHHBIMUY, «3HAYECHUE BBIPAKECHUSY,
TOXJIECTBO, «TOX/IECTBEHHBIE MMPEOOPa30BAHUS».

Ymems ocymiecTBiATh B OyKBEHHBIX BBIPQKEHHMSIX YHCIOBBIE IOJCTAHOBKM M BBIIOJIHATh COOTBETCTBYIOIIHWE BBIUYMCICHUS;
CpPaBHUBATH 3HAaUYEHHUs OYKBEHHBIX BBHIPAXKEHHUM MPH 3aJaHHBIX 3HAYCHUSX BXOSIIMX B HUX MEPEMEHHBIX; TPUMEHSITh CBOMCTBA IEUCTBUI
HaJ YMCIaMU NP HAXO0XKJICHUH 3HAYEHHUI YMCIOBBIX BbIPAKEHUN.

2. DJIeMeHTBI CTATUCTUKH U TEOPHUHU BEPOATHOCTE
COop U rpynnupoBKa CTATUCTUUYECKUX JaHHbIX. HarnsgHoe npeacraBieHre cTaTuCTUYEeCKON nHpopMauu

3. ®yHKIUM"

®dynkius, obnacte onpeneneHus Gyukiuu, CrocoObl 3amanus Gyakuuu. ['paduk dyakiumn. OyHkius Yy=kx+b u eé rpaduxk.
Oyuknus Yy=kx u e€ rpadux.

Ilesb — TO3HAKOMHUTH yYaIIUXCsl C OCHOBHBIMU ()YHKITMOHATBLHBIMU MTOHIATHIMHE U ¢ Tpadukamu GyHKIuH Yy=Kx+b, y=kx.

3namesp onpenenenus QyHKIUU, 00JacCTH omnpeneneHus (QyHKIMH, 00JIaCTU 3HAYEHUW, YTO TaKOe apryMEHT, Kakas IepeMeHHas
HA3bIBAETCS 3aBUCUMOM, Kakas HE3aBUCUMOM; MOHUMAaTh, YTO (PYHKUUS — 3TO MaTeMaTH4YecKas MOZENb, MO3BOJSIONIAs ONHMCHIBATH U
U3y4aTh Pa3HOOOpa3HbIE 3aBUCUMOCTH MEXKIY pEaJIbHBIMU BEIWYMHAMH, YTO KOHKpETHbIe THUMbl (yHKIMA (mpsiMas W oOpaTHas
IPOMOPLMOHATIBHOCTH, JIMHEHHAS) OIUCBIBAIOT OOJIBIIOE Pa3HOO0pa3He pealbHbIX 3aBUCUMOCTEM.

Ymems nipaBusibHO ynoTpeOsaTh (QPYHKIMOHAIBHYIO TEPMHUHOJOTHIO (3HAUeHHE (PYHKIMM, apryMeHT, rpaduk (yHKIUH, 001acTb
ornpezeneHre, o0JacTh 3HAYEHM), TOHMMATh €€ B TEKCTE, B PeUd y4duTens, B (POpMYyIHUpPOBKE 3ajay; HAXOAUThb 3HAYEHHUSA (YHKIIMIA,
3aJlaHHbIX (OpMYJIOW, TaOnuIel, rpadukoM; pemarb oOpaTHYI 3ajady; CTPOUTh IpaUKH JIMHEMHOW (PYyHKUMHU, MPSAMON M 0OpaTHOM
IPOIOPIIMOHATILHOCTH; MHTEPIPETUPOBATh B HECIOKHBIX CIy4asx rpaduku peajbHbIX 3aBUCUMOCTEH MEXAy BETWYMHAMH, OTBeuas Ha
MIOCTABJICHHBIE BOIPOCHI

4. CteneHb ¢ HATYPAJbHBIM MOKA3aTeJIEM

CTereHs ¢ HaTypaIbHBIM [OKa3aTeIeM 1 eé cBoiicTBa. OxHowneH. OyHKIHH Y=X°, y=X", 1 HX rpaduK.

Lleab — BeIpabOTaTh YMEHUE BBINOJIHATH JEHCTBUS HAJ CTENEHSIMU C HATypajlbHbIMU MOKA3aTEISIMU.



3Hamp OTpeeICHAe CTEICHH, OHOWICHA, MHOTOWICHA; CBOJCTBA CTEMCHH C HATYPAIbHBIM TTOKA3aTeNeM, CBOCTBA QYHKIHHA y=X°,
y=x3.

Ymems naxonuts 3HaueHUs QyHKIWN, 3aMaHHBIX (HOPMYIIOH, Tabmuiiel, rpadukoM; peraTh 0OpaTHYIO 3a7avy; CTPOUTh Tpaduku
dyHKIMHA y=x°, y=X’; BBIIONHSATH IEHCTBHS CO CTENCHSMH C HATYPAJIbHBIM IOKA3aTEIeM; PeoOPasOBBIBATE BBIPAKCHHS, COLCPIKAIIAC
CTENEHU C HATYpaJIbHBIM [TOKa3aTelIeM; IPUBOAUTH OJJHOWIEH K CTaHJAPTHOMY BUJLY.

S. MHoro4/eHbl

MuorousnieH. CnokeHue, BBIMUTaHUE U YMHOKEHHUE MHOTOWIEHOB. Pa3iiokeHre MHOrouJieHa Ha MHOKUTENH.

Lleab — BbIpa®OTaTh yMEHHE BBINOIHATH CIOXKEHHUE, BBIUMTAHUE, YMHOXXEHHE MHOTOYJICHOB W Pa3JIOKEHHWE MHOIOWICHOB Ha
MHOUTENH.

3namsp onpeneneHre MHOTOUWIeHa, TOHUMAaTh (DOPMYIIMPOBKY 3a/IaHUN: «YIIPOCTUTH BBIPAKECHUEY, «PA3JI0KHUTh HA MHOXKUTEIH.

Ymems npuBOoUTE MHOrOWIEH K CTaHZAPTHOMY BUAY, BBINOJHATH JEHCTBUSA C OJHOWIEHOM M MHOI'OYIEHOM; BBIIIOIHATH
Pa3NoKEHHEe MHOI'OYJIEHA BBIHECEHHMEM OOLIEro MHOXKHUTENA 332 CKOOKH; YMHOKaTh MHOTOYJIEH HA MHOTOWIEH, PacKiablBaTh MHOTOUJIEH
HA MHOYKHUTEJIU CIIOCOOOM IPYNIUPOBKH, TOKA3bIBATH TOXKIECTBA.

6. @opMyJibI COKPAIIEHHOT0 YMHOKECHUSA

®opmyiel . [Ipumenenne Gpopmyit COKpam€HHOro YMHOKEHHS K Pa3I0KEHUI0 HA MHOKUTEH.

Leab — BeIpaboTaTh YMEHUE MPUMEHSITH B HECIOXKHBIX CIIydasx (hOpPMYJIbl COKPAIIEHHOTO YMHOXKEHHUsI ISl TpeoOpa30BaHusl 1EIIbIX
BBIPAKEHUN B MHOT'OUJIEHBI U JJIS1 PA3JIOKEHHUS] MHOTOUJIEHOB HA MHOKHUTENH.

3nams GOpMysbl COKPALIEHHOT'0 YMHOXEHUS: KBapaTOB CYMMbI M PA3HOCTH JBYX BBIP@XEHH; pa3IU4HbIE CIIOCOOBI pa3ioKEHUs
MHOT'OYJIEHOB Ha MHOKUTEJIH.

Ymems untate QopMynibl COKpaIlIEeHHOIO YMHOXEHHUS, BBIIOJHATh NPEOOpPa3oBaHUE BBIPAKEHUN NpUMEHEHUEM (opmyll
COKpAILIEHHOI'0 YMHOXEHUS: KBaJpaTa CYMMBbl U pa3HOCTH [IBYX BBIPAKEHUE, YMHOXXEHHS PA3HOCTH [JBYX BBIPAKEHHH Ha HX
CyMMY; BBINOJHATH Pa3Jj0KEHUE PA3HOCTH KBAJAPATOB JIBYX BBIPAKEHUU HA MHOXHUTENH; MPUMEHATH Pa3ju4HbIe CIIOCOOBI Pa3I0KEHUS
MHOTOYWJIEHOB HA MHOXKHTEIH; TPe0OpPa30BbIBATh LIEIbIE BBIPAXKEHUS; TPUMEHITh IPEOOPA30BAHUE LENIBIX BBIPAKEHUI TP PELICHUU 3a/1a4.

7. CucreMbl THHEHHBIX YPABHECHUH

Cucrema ypaBHEHHMI C AByMs IEPEMEHHBIMU. Pelienne cucrem AByX JIMHENHBIX YPAaBHEHUN C IByMs IIEpEMEHHBbIMU. Pemenne 3amau
METOJIOM COCTABJICHHSI CUCTEM YPaBHEHHUM. .

Heab — MO3HAKOMHUTH YYAIIUXCSA CO CIOCOOAMM PEIIEHHs] CHUCTEM JIMHEHWHBIX ypaBHEHUH C JBYMsI NEpPEMEHHBIMH, BbIpaOOTaTh
YMEHHE pelaTh CUCTEMbI YPABHEHUW U IPMEHATh UX MPU PEIIEHUH TEKCTOBBIX 3a/]a4.

3namp, 9TO TaKOE TUHEHHOE YPAaBHEHHE C IBYMs IEPEMEHHBIMH, CUCTEMa YPAaBHEHUI, 3HATh Pa3IMYHbIC CIIOCOOBI PEIICHUS] CUCTEM
YPaBHEHUI ¢ IBYMsI IEPEMEHHBIMU: CIIOCOO MOJCTAHOBKH, CIOCOO CI0KEHHS; IOHUMATh, YTO YPABHEHUE — 3TO MAaTEMaTUYECKUN amnmapar
pelIeHus: pa3HOoOOpa3HbIX 3a/1a4 U3 MAaTEMaTUKU, CMEXKHBIX 00JacTeil 3HAaHUM, IPAKTHKHU.

Ymems npaBuiibHO ynOTpeOIATh TEPMUHBL: «ypaBHEHUE C JABYMS NEPEMEHHBIMU», «CHCTEMay; MOHMMAaTh MX B TEKCTE, B peuu
yUUTENsA, MOHUMATh (POPMYIUPOBKY 3a/adll «PEIIUTh CUCTEMY YpPaBHEHHUU C JABYMsI TMEPEMEHHBIMUY»; CTPOUTH HEKOTOpble Tpaduku
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; PEIIaTh CUCTEMbl YPABHEHHM C IByMs IIE€PEMEHHBIMU PA3IMYHBIMU CIIOCOOAMHU.

8. [loBTOpenue. Pemenue 3a1au
3akpervieHre 3HaHWH, yMEHUH 1 HaBBIKOB, IOJyYEHHBIX HAa YPOKax 110 JaHHBIM TeMaM (Kypc aiareopsl 7 kiacca).



AJreopa 8 kiaace

1. PaumonanbHbIe 1poou

PammonansHas Apo6s. OCHOBHOE CBOMCTBO JApoOH, coKpalieHue apodeii. CioxeHne, BBIYMUTaHUE, YMHOXKEHUE U JIeTIeHUEe ApoOeil.

[TpeoOpa3zoBaHue palMoHaNbHbBIX BeipaxkeHU. DyHkuus u e€ rpaduk.

Leab — BeIpaboTaTh YMEHUE BBITIOIHATH TOXK/IECTBEHHBIE TPEOOPA30BaHMUS PAIMOHAILHBIX BRIPAXKEHUH.

3namp OCHOBHOE CBOWCTBO JApOOH, pallMOHAJIbHBIE, 1IeJIbIe, IPOOHBIE BHIPAKEHHUS; MPABUIIBHO YIOTPEOJISITH TEPMUHBI «BBIPAKEHUE,
«TOXJIECTBEHHOE MPeoOpa3oBaHney», MOHUMATh (GOPMYIUPOBKY 3aJaHUIl: YIIPOCTUTH BBIPAXKEHUE, PA3NIOKUTh HA MHOKUTENH, TIPUBECTU K
o0IIeMy 3HAMEHATeN0, COKPATHTh Apo0b. 3Hams u nonumams GOPMYITUPOBKY 3aJaHUN: YIPOCTUTHh BBIPAKEHHE, PA3IOKHUTh Ha
MHOHUTEIHU, TPUBECTU K 00IIIEMY 3HAMEHATEII0, COKPATUTh Jpo0b, CBOMCTBA OOPAaTHON MPONOPIIMOHATBLHOCTH

Ymems ocyiiecTBASATh B pallMOHANIBHBIX BBIPAXKEHUSX YUCIOBBIE MOJICTAHOBKH W BBIMOJHITH COOTBETCTBYIOIIUE BBIYMCIICHUS,
BBINIOJIHATH JACHCTBUS CIOXKEHUSI M BBIYUTAHUS C anreOpandecKuMu ApoOsiMHU, COKpalaTh Ipo0Ob, BBIOIHATH Pa3joKEeHWEe MHOTOWIeHa Ha
MHOKHUTEIU IPUMEHEHUEM dopmyn COKpAILIEHHOTO YMHOKEHHS, BBITIOJIHATD npeoOpa3oBaHue palMOHAIbHBIX
BBIPAKEHUN. Y Memsb OCYIIECTBISATh B pallOHATBHBIX BBIPAKEHUSIX YMCIIOBBIC MOJACTAHOBKHU U BBITIOIHITH COOTBETCTBYIOIINE BBIUYUCICHUS,
BBINIOJIHATh JACHCTBUS YMHOXEHUSI U JIEIEHUS C aireOpandyeckuMu IpoOsiMU, BO3BOAUTH IpOOb B CTENEHb, BHINOIHATH MPeoOpa3oBaHUE
PaAIMOHAIIBHBIX BBIPAKEHUH; TMPABWIBHO YHNOTPEOIATh (YHKIUOHAIHHYIO TEPMUHOJIOTHIO (3HAUeHUE (YHKIUU, apryMeHT, Tpadux
byHKIIMM), CTPOUTH rpaduk 0OpaTHON MPONMOPLIMOHATILHOCTH, HAXOAUTh 3HaUeHUs PyHk1nu y=k/x mo rpaduxky, no popmyiie.

2. KBaapaTHble KOpHH

[Tonsatue 00 uppanuonagbHOM ymciie. O01IMe CBeleHUs O IeHCTBUTENbHBIX yKciax. KBaapaTHbill KOpeHb, IpUOIMKEHHOE 3HAUYEHHUE
KBaIpaTHOro KopHs. CBONCTBA KBaJAPAaTHBIX KOPHEN. MPe0Opa30BaHuUs BEIPAXKEHUM, COlepkKAIINX KBaApaTHbIe KOpHU. DyHKIUSA U €
rpaduk.

Heab — cucTreMaTu3upoBaTh CBEICHUS O PALIMOHAIBHBIX YUCIAX U AaTh NpPEJCTaBIeHUE 00 UPPALMOHATBHBIX YUCIIAX, PACIIUPUB
TEM CaMbIM MOHATHE YUCIIA; BEIPa0OTaTh YMEHHUE BBIIOJIHATh NPOCTEMIINE MPeoOpa30BaHus BbIPAKEHUH, COJIEPKALLUX KBAIpaTHbIE KOPHHU.

3namp onpenieneHusl KBaJAPATHOTO KOPHS, apU(pMETUYECKOro KBAJPATHOIO KOPHSA, KaKU€ YWCIa Ha3bIBAIOTCS PallMOHAJIbHBIMHU,
UppalrOHANIbHBIMH, KaK 0003Ha4aeTCs MHOKECTBO pallMOHANIbHBIX YHCEIT; CBOMCTBA apu(PMETUYECKOT0 KBAaIPaTHOIO KOPHS.

YMemp BBIIONHSTH [PeOOPa3OBAHIE YHCIOBBIX BBIPAXKCHHH, COIEPKAIIMX KBaJAPATHbIC KOPHH; PELIATh YPABHCHHS BHIA X =a;
HAXOJUTh MPHUOJIMIKEHHBIE 3HAYEHUSI KBAJPATHOIO KOPHS;, HAXOAWTh KBAJPATHBIM KOPEHb M3 MPOU3BEICHUS, IPOOU, CTEIEHH, CTPOUTH
rpa@uk (yHKIMM W HAaXOAWUTh 3HA4YEHHs 3TOM (YHKUMM 1O rpaduky wid 1o ¢(opmysie; BBIHOCUTh MHOXKHUTENb M3-TII0J 3HAaKa KOpHS,
BHOCUTH MHOXKHUTEJb TI0]1 3HAK KOPHS; BBITIOIHATH MPe00Opa30BaHKE BHIPAKEHUH, COJEPIKAIUX KBAIpaTHbIE KOPHHU.

3. KBagpaTHble ypaBHeHUs

KBanpartnoe ypaBHenue. @opmMyiibl KOpHEW KBaApaTHOrO ypaBHeHUs. Teopema Buera. Pemienue panmoHanbHbIX YpaBHEHHM.
Pemenue 3amay, npuBOASIINX K KBaJIpaTHBIM U PAIlMOHAILHBIM YPAaBHEHUSIM.

eab — BeIpaboTaTh YMEHUS pelIaTh KBAJPATHBIE YPABHEHUS, IPOCTEHILINE PAIIMOHATIbHBIE YPABHEHUS U IPUMEHATD U3 K PEIICHUIO
3azady.

3namp, 4TO TaKo€ KBAJAPATHOE YpaBHEHUE, HEMOJHOE KBAJApPAaTHOE ypaBHEHHUE, NMPUBEICHHOE KBAJPATHOE YpaBHEHHE; (HOPMYIIbI
JTUCKPUMUHAHTA WU KOPHEW KBaJpaTHOTO ypaBHEHHs, TepeMy Buera u o0paTHyro ei; Kakue YpaBHEHUS Ha3bIBAIOTCS JAPOOHO-



paloHaNbHBIMU, Kakue ObIBAIOT CIOCOOBI PELIECHUS YpaBHEHHUH, MOHMMATh, YTO YPaBHEHHE — 3TO MaTEMaTHYECKUM anmapar perieHHs
pa3HOOOpa3HbIX 33J1au MaTEeMaTUKH, CMEXHBIX 00J1acTell 3HaHUH, IPAKTUKHU.

Ymemp pemiate kBagpaTHbIC YpaBHEHUS BBIICJICHHEM KBajJpara JABYWIEHA, pellaTh KBaJpaTHbIE ypaBHEHUs MO (opmylie, pemarhb
HEMNOJIHbIE KBAaJpaTHbIE YpPABHEHUs, peulaTh KBaJpaTHbIE YPaBHEHUS C IMOMOILIBIO T€OpeMbl, oOpaTHON Teopeme Buera, mcnosb3oBaTh
TeopeMy Buera nns HaxoxzaeHus: Ko3()PUIUEHTOB U CBOOOJHOrO WieHa KBaJpPaTHOIO YPAaBHEHHS; pellaTh TEKCTOBBIE 3aJa4H C IIOMOIIbIO
KBaJIpaTHbIX YpaBHEHUM; peliaTh APOOHO-pallMOHANIbHBIE YPAaBHEHMs, pelllaTh ypaBHEHHUs IpadUuecKuM CrnocoOOM, peuiaTb TEKCTOBBIE
3a/1a4u ¢ TOMOUIBIO JPOOHO-PALlMOHATBHBIX YPABHEHHIA.

4. HepaBeHcTBa

UuciioBble HEpaBEHCTBA M MX cBOWCTBAa. [loWwIEHHOE CIOXKEHHE M YMHOXXCHHME YHMCIIOBBIX HEpaBEHCTB. lIpuMeHeHHE CBONCTB
HEPABEHCTB K OLCHKE 3HAYCHHs BBIpAKEHUA. JIMHEHHOE HEPABEHCTBO C OAHOW mepeMeHHOoM. CHcrema JIMHEMHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

Leapb — BoIpabOTaTh YMEHUS pELIATh JUHEIHbIE HEPABEHCTBA C OAHOW MEPEMEHHON U UX CUCTEMBI.

3nampw onipefieleHue YMCI0BOI0 HEPABEHCTBA C OJIHOM MEPEMEHHOM, YTO HA3bIBAETCSl PEIICHUEM HEPABEHCTBA C OJTHOM MEPEMEHHOI,
YTO 3HAYUT PELINTh HEPABEHCTBO, CBOWCTBA YHCIIOBBIX HEPABEHCTB, IOHUMATh (POPMYJIUPOBKY 33]a4H «PELIUTh HEPABEHCTBOY.

Ymems 3anuceiBaTh M YMTATh YMCIOBBIE MPOMEXKYTKH, M300pakaThb UX HA YUCIOBOW NPSIMOM, peliaTh JUHEHHbIE HEPABEHCTBA C
OJIHOM NEPEMEHHOM, peniaTh CUCTEMBI HEPABEHCTB C OAHOW NEPEMEHHOW; IPUMEHATh CBOMCTBA HEPABEHCTBA IIPHU PEIICHUH HEPAaBEHCTB U
UX CUCTEM.

5. CteneHs ¢ HeIbIM OKa3aTeJIieM

Crenenb ¢ LenbIM MoOKazaTeneM M e€ cBoilcTBa. CTaHOapTHbIM BHJ 4yucia. 3anuch NPUOJIMKEHHBIX 3HaueHui. JleficTBus Han
npUOIMKEHHBIMH 3HAUEHUSIMU.

Llesab — chopmMupoBaTH yMEHUE BHIMONHITH IEHCTBUS Ha/l CTEHEHSIMHU C LIEIBIMU MIOKAa3aTeNsIMU, BBECTH MOHATUE CTAHJAPTHOTO
BH/JIAa YUCJIA.

3namp onpeeNeHNe CTEIIEHH C LEIbIM U LIETIbIM OTPULATEIbHBIM [T0Ka3aTEIEM; CBOMCTBA CTENEHU C IIEJIBIM MTOKA3aTEIIMH.

Ymems BEINONHATE AEUCTBUSA CO CTENEHSAMU C HATypalbHBIM M LIEJIBIM IOKAa3aTEIsIMU; 3allMChIBaTh YMCJA B CTaHJAPTHOM BHJE,
3alKChIBATH MPUOIMIKEHHbBIE 3HAYEHUS YUCEJl, BHITIOJIHATD

JeUCTBUS HaJl IPUOIMKEHHBIMU 3HAYCHUSIMHU.

6. DiieMeHTBI CTATHCTUKH ¥ TEOPHUHU BEPOATHOCTEH
COop ¥ rpynnupoBKa CTaATUCTUUECKUX JaHHBIX. HarnsaqHoe nmpeacTaBieHre CTaTHCTUYECKOM HH(OpMauu

7. IloBTOpenue. Pemenue 3agau
3aKkperieHne 3HaHUI, YMEHUI U HABBIKOB, MTOJIYYEHHBIX Ha YpOKax MO JaHHBIM TeMaM (Kypc anreopsl 8 kiacca).

AJreopa 9 kjaace

1. KBagpaTuunas pyHKuus
Oyukius. Bo3pactanme u yosiBanue Qynkiuu. KBampaTHbiii TpexuieH. PasznoskeHne KBaJpaTHOTO TpeXwieHa HAa MHOMKHUTEIH.
2 . N
Pemienne 3aau myteMm BBIJCICHUS KBajJipaTa JIBy4WwieHa W3 KBagpaTHoro TpexwieHa. Oynkuus  y=ax®™ + bx + ¢, eé cBoiicTBa, rpaduk.



[Ipocreiimue mnpeoOpa3zoBanusi rpadukoB QyHKIMM. PelneHne HepaBEHCTB BTOPOM CTEMEHHM C OJHOM TMepeMeHHoW. [Perenue
palMOHAJIBHBIX HEPABEHCTB METOA0OM UHTEPBAJIOB. |
Lleapb — BbIpaboTaTh yMEHUE CTPOUTH TpaduK KBaJAPATUUHOM (PYHKIHMM U MPUMEHSTHh rpapuuecKkue MpeAcTaBICHUs A pelieHus

HEPABEHCTB BTOPOW CTENEHU C OJHOW MEPEMEHHOM; BBECTHU MTOHATHE KOPHS N- CTENEHHU.

3HATh OCHOBHBIE CBOMCTBAa (PYHKUMH, YMETh HAaXOAUTh NPOMEKYTKHM 3HAKONOCTOSHCTBA, BO3pacTaHUs, YOBIBAHMS (DYHKIIMIA;
OTIpE/IeNICHHEe W CBOMCTBA YETHOM M HEUETHOM (YHKIWMN; ONpeeNeHre KOpPHS n- W CTENeHHW, MPU KaKUX 3HAYEHUSX a MMEET CMBICI
BBIPAKEHUE ; YTO CTENEHb C OCHOBAaHHEM, paBHbIM () ompenensieTcs TOJBKO IS MOJOXKHUTEIBHOro JPOOHOro MoKa3areis U 3HaTh, 4YTO
CTENEeHU C JPOOHBIM TOKa3aTelleM HE 3aBUCAT OT crocola 3amucH T B BHUIE ApOOH; CBOMCTBA CTENEHEW C palMOHAJIBHBIM IOKa3aTelleM,
YMETh BBINOJHATh MPOCTEHIINE MPeoOpa30BaHUs BBIPAKEHHM, COAEpX AIIMX CTENEHU C JPOOHBIM IOKa3aTeleM; CBOWCTBA CTENEHHOMN
(YHKIINH ¢ HATypaJIbHBIM TOKa3aTelIeM.

Ymern:

HaXOJUTh 00JIACTh ONMpPEAEIEHHS U 001acTh 3HaYeHUH (YHKLIUU, YUTATh T'paduK GyHKIUY;

pemaTh KBaJpaTHbIE YPABHEHUS, ONIPEAEIISITh 3HAKA KOPHEW;

BBITTOJIHATH PA3JIOKEHUE KBAIPATHOTO TPEXUIICHA HA MHOKUTEIIH;

CTPOUTH Ipa@uK QyHKIIHH y=aX2 ' BBIIIOJIHATH IPOCTENIINE NpeoOpa3oBaHusi rpa@uKoB (HyHKIIHIA;

CTPOUTH TpadUK KBaAPATUYHOU (PYHKIINH, BBITIOIHATE MIPOCTEHIIINE IpeoOpa3zoBaHus rpa@uKoB HyHKIIHIA;

CTPOUTh Tpa@UK KBAAPATUYHOM (YHKUMK» HAXOAUTh MO rpaduKy HyIH (QYHKUUH, OPOMEXKYTKH, TA€ (DYHKIUS OPUHUMAET
IIOJIOYKUTEIIBHBIEC U OTPULATEIbHbBIC 3HAUCHUS;

MOCTPOHTH TpaduK QYHKIHH y=ax’ M MPHUMEHSTH €& CBOHCTBA. YMETh IOCTPOHTH TpaduK QYHKIHHE y=ax> + bX + ¢ U IPUMEHSTH &
CBOMCTBA;

HaXOJMUTh TOKH nepecedeHus rpaduka KBagpatnaHoi GyHKIINMY ¢ OCSIMU KOOPJIMHAT;

PAa310KUTh KBAIPATHBIN TPEXUICH HA MHOKUTENY;

pemaTh KBaIpaTHOE YPABHEHUE;

pelaTh KBaJpaTHOE HEPABEHCTBO alredpaniyeckum crocooom;

pelaTh KBaJpaTHOE HEPABEHCTBO C TIOMOIIbIO I'paduKa KBAAPATUYHON PYyHKIUU;

pemaTh KBaJpaTHOE HEPABEHCTBO METOIOM MHTEPBAJIOB;

HAXOJUTh MHOXKECTBO 3HAUEHUI KBAaJPATUUHON (QYyHKLINU;

peuaTh HEPaBEHCTBO ax’+Bx+c.>0 Ha OCHOBE CBOHCTB KBaIpaTUIHON (DYHKITHH;

ueTHas ¥ HedeTHas QpyHkuun. Oynkuua y=X", OnpenencHue KOpHS N-i cTeneHy;

CTPOUTH rpauK GYHKIUH y=X

pelIaTh ypaBHEHHUS X =a IIPH: a) YETHBIX U O)HEUETHBIX 3HAYEHUSAX N;

BBINIOJIHATH MPOCTEHIINE TPeoOpa30BaHus U BHIYMCIICHHS BBIPAXKEHUH, COJIEpKAIUX KOPHH,

NPUMEHSA U3y4YCHHBIE CBOMCTBA apu(METUUYECKOrO0 KOPHS M- CTENEHH; BBIMONHITH MPEoOpa30OBaHUs BHIPAKCHUN, COIEPIKALIUNX
CTENEHU C IPOOHBIM MOKa3aTeeM

2. YpaBHeHHs M HEPABEHCTBA € OJIHOI NMepeMeHHOM



[{emoe ypaBHEHHWE M €ro KOpHHU. PenieHue ypaBHEHHMI TpEeThE€d W YETBEPTOM CTENEHH C OJHUM HEHU3BECTHBIM C MOMOILIBIO
Pa3IOKEHHs] HA MHOYKUTEIW U BBEJICHHUS BCIIOMOIaTelIbHOM NMepeMeHHOM. Pelienne cucteM, coaepKaluux OJHO YpaBHEHUE (HEPaBEHCTBO)
IIEPBOM, a APYroe BTOPOM creneHu. Pemenne 3a1a4 METO0OM COCTABIIEHUS CUCTEM.

Leab — BeipaboTarh yMeHHE pellaTh MNPOCTEHIINE CHUCTEMBbI, COJEp)Kallue ypaBHEHUs (HEpaBEHCTBA) BTOPOM CTENEHU C
OJTHOW TIEPEMEHHOM, U peIIaTh TEKCTOBBIE 34141 C IIOMOIIBIO COCTABIEHUS TAKUX CUCTEM.

3HATBH METObI PEIICHHS YPABHEHUM: pa3lIoKeHHUEM Ha MHOXKUTEIN; BBEJIEHUEM HOBOM NEPEMEHHOM; rpaduyecKuM CIocoOoM.

Ymersb:

pelmarh LeNble YPaBHEHUS METOIOM BBEAECHUSI HOBOU IIEPEMEHHOM;

pelaTh CUCTEMbI 2 YpaBHEHUH € 2 MepeMEHHBIMU TpaUueCKUM CIIOCOO0M;

pelaTh ypaBHEHUs ¢ 2 IepEMEHHBIMU CIIOCOOOM TOJICTAHOBKH U CIIOKEHUS;

peniaTh 3a7a4m «Ha padoTy», «Ha JBIKEHUE» U IPYTUe COCTaBICHUEM CUCTEM YpaBHEHUI.

3. YpaBHeHNsI M HEPABEHCTBA C IByMH NepeMeHHbIMU

VYpaBHeHue ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. YpaBHEHHE OKPYKHOCTU. PerieHne cucteM NByX YpaBHEHUN BTOPOW CTEMEHU C
JIBYMsI IEPEMEHHBIMHU.

Leap — BeIpaboTaTh YMEHUE PEIIATh MPOCTEHIINE CUCTEMBI, COJIEpKAIINE YPABHEHHsI BTOPOM CTENEHHU C ABYMs NEPEMEHHBIMHU, U
pemaTh TEKCTOBBIE 3314 C TOMOIIIBIO COCTABICHUSI TAKUX CUCTEM.

3HATBh METO/BI PEIICHHS YPABHEHUI: pa3JIO)KEHUEM Ha MHOYKUTEIN; BBEJEHUEM HOBOM NEPEMEHHON; rpauyecKuM CriocoOOM.

Ymersb:

pemaTh Leble YpaBHEHUSI METOJIOM BBEAEHUS HOBOW MEPEMEHHOI;

pelaTh CUCTEMBI 2 YpaBHEHUH C 2 EPEMEHHBIMU I'paUuECKUM CIIOCOO0M;

penaTh ypaBHEHUS ¢ 2 TIEPEMEHHBIMU CITIOCOOOM TOJICTAHOBKH U CIIOKEHUS,

pemarh 3a7a4n «Ha padoTy», «Ha ABUKEHUE» U IPYTUe COCTaBICHUEM CUCTEM YPaBHEHUM.

4. ApupmeTnyecKkas U reOMeTpHYECKasi MPOrpeccuu

Apudmernueckas 1 reomeTpuueckas nporpeccud. @opMyIibl N-ro 4jieHa U CyMMBbI N MIEPBHIX YJICHOB MPOrPECCHH.

Heapb — 1aTe noHsTHE 00 ApUPMETUUECKON U T€OMETPUUYECKON MTPOrPECCUSIX KaK YUCIOBBIX MOCIEA0BATENIBHOCTAX 0COO0ro BUAA.

Jo0uThCsl MOHUMAHUS TEPMUHOB «WJICH TOCIIEIOBATEIBHOCTHY, «HOMEpP YJ€Ha IOCIEN0BATEILHOCTHY, «popMylna n —TO ujieHa
apu(pMETUYECKON MPOrpecCun»

3HaTh QopmMynly n —TO WieHa apudMETUIECKON MPOrpecCHH, CBOMCTBA WICHOB apU(METHUYECKOW MPOTPECCUU, CIOCOOBI 3aIaHUS
apu(pMETUYECKON MPOrpeccuu; Kakas IOCJIeNOBAaTEeIbHOCTh  SIBJISIETCS T€OMETPUYECKOW, YMETh BBISBIATH, SIBISIETCA iU
IIOCJIEIOBATENBHOCTh TEOMETPUUECKOM, ECIIHU 14, TO HAXOIUTH (.

Ymersn:

MPUMEHATH (POPMYJTYy CYMMBI N —TI€PBBIX WICHOB apu(METUUECKON TPOTPECCUU NPU PEIICHUH 3a/aY;

BBIUMCIISITH JIIO0O0W WIEH T€OMETPUIECKOM Mporpeccuu mo (Gopmyrie, 3HaTh CBOMCTBA YICHOB T€OMETPUUYECKON MPOTrPECCUN;

IPUMEHSATH (OPMYJITy MPHU PEIICHNU CTaHJAPTHBIX 33714,

NpUMEHSTH (OpMYIly S= MpU pelIeHuU NPaKTUIECKUX 3a7aY;

HAXOJUTh PA3HOCTH apU(PMETHUECKOM MPOTPECCUU;



HAXOJUTh CYMMY N MEPBBIX YIEHOB apU(PMETUUECKON MPOrpecCuu;

HAXOJUTh JIFOOON WJIEH Fr€OMETPUUYECKON TPOrPECCHH;

HaxXOJWTh CyMMY N IIEPBBIX WIEHOB T€OMETPUUECKON IPOTPECCUN;

pemaTh 3a1a4H.

5. DJieMeHThI CTATHCTUKH W TEOPUHN BEPOATHOCTE

Kom6unaropusie 3amaun. [lepectaHoBku, pasmenieHusi, coderanus. llepecranoBku. Pasmemienus. Coueranusi BeposTHOCTB
CIIy4aHOT'O COOBITHS

3HaTh (OPMYIIBI YKCIIA IEPECTAHOBOK, Pa3MENICHHM, COYCTAaHHN M YMETh MOJIb30BATHCS UMHU.

YMeTh 1oib30BaThCs HOPMYITO KOMOMHATOPUKU TPHU BBIYUCIEHUN BEPOSITHOCTEH

7. IlloBTOpenue. Pemenue 3a1a4
3akpernieHne 3HaHU#, YMEHUN U HABBIKOB, MOJIYYEHHBIX Ha YPOKaX MO JaHHBIM TeMaM (Kypc anreopsl 9 kiacca).

TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IIAHUPOBAHUC I10 aJIre6pe JJI1 7 k1acca

Ne TemMa KonuuectBo yacoB
1. | Beipaxkenusi, TOK1eCTBa, ypaBHEHUS 16
2. | ®yHKUUU 6
3. | Crenenb ¢ HATYpAJIbHBIM MTOKa3aTelIeM 17
4. | MHOTOYJICHBI 19
5. | ®opMyIIbl COKPAILIEHHOTO YMHOXKEHUS 23
6. | Cuctembl TMHEHHBIX YPaBHEHU 7
UTOI'o | 108




TemaTtuueckoe IJIaHUPOBAHUC T10 anre6pe JJIA 8 xacca

Ne TemMa Koui-Bo yacos

1 | PantuonansHbIe ApOOH 21

2 | KBagpaTHbie KOpHU 17

3 | KBagpatHsie ypaBHEHUs 22

4 | HepaBeHnctBa 18

5 | CremneHsb ¢ UENbIM [TOKA3aTENIEM. 7

6 | DaemMeHThI CTaTUCTUKH 9
UTOI'O 108

TemaTudeckoe miaHupoBaHue 1o anredpe B 9 knacce

No Tema Komn-Bo wacos
1 | KBagparuunas yHKIUsS 23
2 | YpaBHEHMSI 1 HEpPABEHCTBA C OAHOW MEPEMEHHOMN 14
3 | YpaBHEeHUs U HEPABEHCTBA C JABYMsI IEPEMEHHBIMU M UX 18
CUCTEMBI
4 | IIporpeccun 17
S5 | DnemeHThl KOMOMHATOPUKU U TEOPUHU BEPOSITHOCTEN 14
6 | I[loBTOpeHue 13

Hroro

108y




TPEBOBAHMUSA K YPOBHIO IOJIIOTOBKU BBIITYCKHUKOB

B pe3yJibTaTe n3yuyeHUss MATEMATHKH YYEHHUK J0JKeH 3HATH/MIOHUMATD:

- CYIIECTBO MOHATHS MaTEeMaTUYECKOTO JI0KA3aTeIbCTBA; MPUMEPHI T0Ka3aTEeIbCTB;

- CYILIECTBO MOHATHS aJIFOPUTMA; PUMEPHI AITOPUTMOB;

- KaK HCIIONB3YIOTCSl MaremaTthdeckue (OpMyibl, ypaBHEHHMS W HEpPaBEHCTBA; MpPHUMEPbl HMX NPUMEHEHHs i1 pPELICHHS
MaTEeMAaTUYECKUX U MPAKTUUYECKHUX 3a/1a4;

- KaK MaTeMaTU4YEeCKH OIpeielIeHHbIE (PYHKIIMH MOT'YT OIUCHIBATh pealbHbIE 3aBUCUMOCTHU; IPUBOJUTH IPUMEPHI TAKOTO OIUCAHMS;

- KaK IOTPeOHOCTH MPAKTUKHU MPUBEITM MAaTEMAaTUYECKYI0 HAYKY K HEOOXOAMMOCTH PAaCIINPEHUs TOHATUS YUCIIa;

- BEpOSTHOCTHBIM XapaKTep MHOTHUX 3aKOHOMEPHOCTEW OKPY’KAIOUIEro MHUpa; MPUMEpPbl CTATHCTUYECKUX 3aKOHOMEPHOCTEH U
BBIBOJIOB;

- KaKuM 00pa3oM reoMeTpHsi BO3HUKJIA U3 MPAKTUYECKHUX 3a/1ay 3eMJIeMepHsi; MPUMEPHI TEOMETPUUECKUX O0OBEKTOB M YTBEPKACHUHN O
HHX, BOKHBIX JUISI TPAKTHKH;

- CMBICII HWealv3alliy, MO3BOJIIONICH pemaTh 3aJayd pPeallbHON JEWCTBUTENHHOCTH MAaTEeMATHUYECKUMHU METOJaMH, MPUMEpPHI
OLIMOOK, BO3HUKAIOIIUX MPHU UI€aTU3ALUH.

Apugpmemura

yMeThb:

- BBINOJHATh YCTHO apU(pMETHUECKHE ICHCTBHS: CIOKEHHWE M BBIYMTAHME JBY3HAUHBIX YHCEN M JECATUYHBIX JpoOeil ¢ aByms
3HaKaMH, YMHOKEHHE OJTHO3HAYHBIX YHCEN, apu(pMeTndecKue onepanuu ¢ OOBIKHOBEHHBIMU IPOOSMU C OHO3HAYHBIM 3HAMEHATENEM U
YHCITUTEIIEM;

- TIEpEXOIUTh OT OJHON (POPMBI 3aMKCH YHCEN K APYro, MPEACTaBIATh AECITUIHYIO IpOOb B BHJI€ OOBIKHOBEHHOH M B MPOCTEHIINX
ciydasix OOBIKHOBEHHYIO B BHUJIE JIECATUYHOM, MPOLIEHTHI - B BUAE APOOH U IpoOb - B BUJIE MPOIEHTOB; 3alMCHIBATh OOJBIINE U Majibie
YHciia C UCIIOJIb30BAHUEM LIENbIX CTENEHEH IeCATKY;

- BBIMOJHATH apu(MeTUYecKue ACHCTBHS C pallMOHATBHBIMU YHUCIIAMH, CPaBHUBATh pallMOHANIbHBIE W JIEHCTBUTEIBHBIC YHCIIA;
HaXOAMTh B HECIOXKHBIX CIIydasix 3HAUCHUS CTENEHEH ¢ LEeNbIMU MOKa3aTesIMU U KOPHEH; HAXOIUTh 3HAYEHHSI YUCIIOBBIX BBIPAXKEHUI;

- OKpYIJIATH IIeNIbI€ YHCIIA U JeCSITUYHBIE TPOOU, HAXOAUTh MPUOIMKEHUS YUCENl C HEOCTATKOM U C M30BITKOM, BBIMONHATH OLEHKY
YHCIIOBBIX BBIPAKCHUI;

- T10JI30BAThCSI OCHOBHBIMU €AMHUIIAMU JUITMHBI, MacChl, BPDEMEHHU, CKOPOCTH, ILIOLIaA1, 00beMa; BbIpaxaTh 00siee KpYIHbIE €MHULIBI
yepe3 Oosiee MeNKre U Ha000poT;

- pemath TEKCTOBBIE 3aJaud, BKJIIOYas 3a/Ja4yd, CBA3aHHBIE C OTHOIICHHEM M C MPOMOPIHMOHATBHOCTHIO BEIUYHH, IPOOSMHU U
HPOLICHTAMU;

UCTIOJIh30BaTh MPUOOPETEHHBIE 3HAHUS | YMEHUS B IPAKTUYECKOM IeATEIILHOCTH U TOBCETHEBHOM KU3HU JIJISI:

- pelIeHHs HECIOXKHBIX MPAaKTUYECKUX PACUYETHhIX 3aJady, B TOM YHCIE C HCIOJb30BAaHHEM IPU HEOOXOJUMOCTH CIIPABOYHBIX
MaTepuasoB, KabKYIATOpa, KOMIBIOTEPA;



- YCTHOM MIPUKUIKU U OLEHKHU PE3YJIbTaTa BIYMCICHUI; MPOBEPKH PE3YJIbTAaTa BBIYUCIEHUS C UCIIOJIb30BAHUEM PA3JIMUYHBIX IPUEMOB;

- MHTEPIPETAIMU PE3YJbTATOB PELICHUS 33/a4 C YYE€TOM OrPaHMYECHUM, CBSI3aHHBIX C PEaJbHBIMM CBOWCTBAMHU PACCMATPUBAEMBIX
MPOLIECCOB U SIBJICHUM.

Aneebpa

yMeTh:

- COCTaBJISITh OYKBEHHBIE BBIpAXEHUS U (HOPMYJIBI MO YCIOBUAM 3aad; OCYIIECTBISATH B BBIPAKEHUSAX U (POpMyJax UYHUCIOBBIC
MOJCTAHOBKHU U BBIMOJIHATH COOTBETCTBYIOIINE BBIYMCICHUS, OCYIIECTBIISATh MOJACTAHOBKY OAHOT'O BBIPAXKEHHUS B JIPYTO€; BbIPAXKaTh U3
(bopMys1 OJIHY TIEPEMEHHYIO Yepe3 OCTAIbHBIC;

- BBINIOJIHATH OCHOBHBIE JIEUCTBHSI CO CTEMEHSAMHU C IIEJILIMU TOKAa3aTeNsiMM, C MHOTOWJIEHAMU U C alreOpandyecKuMH JIpoOsMH;
BBITIOJTHATDH PA3JIOKEHHE MHOT'OYJICHOB HA MHOYKUTEIH; BBITIOJTHSTH TOK/IECTBEHHBIE TIPEOOPA30BAHMS PAITMOHABHBIX BRIPAKEHUI;

- MPUMEHATHh CBOMCTBA apu(METUYECKUX KBAJPATHBIX KOPHEH /1JIsi BBIYUCIICHHS 3HAY€HUN U MPe0Opa30BaHUI YHCIOBBIX BBIPAKEHUH,
cozepKallrX KBaJIpaTHbIE KOPHHU;

- pelaTh JUHENHbBIC, KBAAPATHBIE YPABHEHHUS U PALIMOHAIBHBIC YPABHECHUS, CBOISIIIMECS K HUM, CUCTEMBI JBYX JUHEUHBIX YPABHCHUN
Y HECJIO’KHBIE HETMHEMHBIE CUCTEMBI;

- pelIaTh JUHEWHBIE U KBAJIPATHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI;

- pelmiaTth TEKCTOBBIE 3aJja4yM anreOpandeckKuM METOJIOM, MHTEPIPETUPOBATh MOJTYUYEHHBIN pe3ynbTaT, MPOBOJUTH OTOOpP PEIICHHIH,
ucxos u3 GopMyITupOBKU 3a7a4H;

- n300pakaTh YKCIa TOYKAMH Ha KOOPJAHMHATHON TIPSIMOIA;

- ONpenessiTh KOOPAWHATHI TOYKU IUIOCKOCTH, CTPOUTh TOUKH C 3aJaHHBIMU KOOpJIUHATaMH; M300pa)xkaTh MHOXKECTBO pEIICHUN
JIMHENHOTI 0 HEPABEHCTBA;

- pacrmo3HaBaTh apuPpMeTHIECKue U TEOMETPUIECKUE MTPOTrPECCUH; PEIIaTh 3a/1aud ¢ IPUMEHEHUEM (HOPMYJIIbI OOIIETO YWICHA U CyMMBbI
HECKOJIBKUX MEPBBIX YJICHOB;

- HAXOJUTh 3Ha4YCHUs (QYHKIHUH, 3aJaHHON (HopMysoi, Tabimiel, rpadukoM 10 €€ apryMEHTY; HaXxOJIUTh 3HAYCHUE apTyMEHTa IO
3HAUEHHUIO (PYHKIMH, 3aJJaHHON rpadKoM WU TabJIULIeH;

- ONpeNeNiiaTh CBOMCTBAa (DYHKIMU MO €€ Trpaduky; MpUMEHSTh rpaduueckde NPeACTaBICHUS MPU PEIICHUM YPaBHEHUH, CHUCTEM,
HEPABEHCTB;

- OIUCHIBATh CBOMCTBA U3YYEHHBIX (PYHKIIMMI, CTPOUTH UX I'PpadUKH;

HCMOJIb30BATh NPHOOpPETEeHHbIE 3HAHUSA U YMEHUS B IPAKTHYECKOM IesITeJIbHOCTH U NMOBCETHEBHOM KU3HU JIJIA:

- BBINIOJIHEHUS pPAacyeToB Mo (opmynaM, cocTaBiieHus (OpMYJ, BBIPAXKAIOMIMX 3aBUCUMOCTH MEXAY pPEabHBIMU BEIMYUHAMH,
HaXO0XJICHUSI HY>KHOUM ()OpMYJIbI B CIPABOYHBIX MaTepHuaiax;

- MOJICIIMPOBAHUS MTPAKTUUECKUX CUTYAIM M UCCIIEIOBAHUU TTOCTPOCHHBIX MOJIeJIeH ¢ UCIIOJIb30BAaHUEM ammapara anreOpsl;

- ONHUCAHMS 3aBUCUMOCTEH Mexay (PU3NYEeCKUMHU BEIWYMHAMH COOTBETCTBYIOUIUMH (DOpMyTaMu MPHU HUCCICTOBAHUHM HECIIOXKHBIX
MPAKTUYECKUX CUTYAIUN;

- UHTEpIpeTaly rpaduKoB pealbHbIX 3aBUCUMOCTEN MEXKy BEIIMYMHAMHU.

T'eomempus

yMeTh:



- TIOJI30BATHCA SA3BIKOM T'€OMETPHH JIJIsl OMMCAHMS PEIMETOB OKPY>KAIOIIET0 MUPA;

- pacmo3HaBaTh reoMeTpHUecKre (QUTYPBI, Pa3IndaTh UX B3aUMHOE PACIIOI0KEHUE;

- n300pakaTh reOMETPUUECKUE (PUTYPHI; BHITOIHITH YEPTEXKH 1O YCIOBHIO 33]1a4; OCYIIECTBIIATH MpeoOpa3oBaHus GuUryp;

- pacTio3HaBaTh Ha YEPTEKAX, MOJCIIAX M B OKPYKAIOIIEH 00CTAaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIC Tela, N300pakaTh UX;

- B IPOCTEHIIINX CIydasXx CTPOUTH CEUCHUS U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TEN;

- IPOBOJIUTH ONEPALMH HAJl BEKTOPAMHU, BBIYUCIIATD JIJTMHY U KOOPJIMHATHI BEKTOPA, YTOJ MEX]Y BEKTOPaMU;

- BBIUMCIIATh 3HAYEHUS T'€OMETPUYECKUX BEIWYUH (IUIMH, YIJOB, IUlowazeil, o0beMoB), B TOM uucie: 1 yriaoB oT 0 mo 180°
OIpEeNEeNATh 3HAUYEHUS TPUTOHOMETPUUECKUX (PYHKIMHA MO 3aJaHHBIM 3HAYEHHUSM YIJIOB; HAXOAUTh 3HAYEHHUS] TPUTOHOMETPUUYECKUX
GyHKUMNA 10 3HAYEHHUIO OJHOM M3 HUX, HAXOAUTH CTOPOHBI, YIJIbl U IUIOIIAJNA TPEYTrOJIbHUKOB, JUIMHBI JIOMAHBIX, AYT OKPYHOCTH,
TUIOIIAIeH OCHOBHBIX T€OMETPUYECKUX (pUryp u puryp, COCTaBICHHBIX U3 HUX;

- pemaTh TeOMETpPUYECKHE 3aJauyd, ONMPasCh Ha M3yYEHHbIE CBOMCTBA (UIYp U OTHOIIEHMH MEXAY HUMH, TNPUMEHSISA
JOTIOJTHUTENBHBIE TIOCTPOEHUS, aNreOpandecKuil 1 TPUTOHOMETPUIECKUH ammapar, Uaeu CHMMETPHH;

- IPOBOAUTH JIOKA3aTENbHbBIE PACCYKICHUS MPU PEIICHUH 33/1a4, UCIIONb3Ys U3BECTHBIE TEOPEMBI, OOHAPYKMBasi BO3SMOKHOCTH ISl UX
UCIIOJIb30BaHUS;

- pemaTh IpocTeHIne TIaHUMETPUIECKUE 3a]Ja41 B POCTPAHCTBE;

HCIO0JIb30BAaTh NPHOOPETEeHHbIE 3HAHUA U YMEHHs B MPAKTHYECKOI /1esITeIbHOCTH M MOBCEIHEBHOM KM3HU JIJIA:

- OMHICAHMA PEATbHBIX CUTYallUi Ha SI3bIKE TEOMETPHH;

- pacueToB, BKIIOYAIOLIUX MMPOCTEHIIINE TPUTOHOMETpHYECKHEe (OPMYIIbI;

- pelIeHHs TEOMETPUYECKHUX 3a/1a4 C UCTIOJIb30BAaHUEM TPUTOHOMETPUH;

- peIIeHHs TPAKTUYECKHX 3a7ad, CBA3AHHBIX C HAXOXJACHHEM T'€OMETPHUUECKUX BEIMYUH (MCIONb3ysd MPH HEOOXOAMMOCTH
CHPaBOYHHMKH U TEXHUYECKUE CPEJICTBA);

- MIOCTPOCHUN TEOMETPUYECKUMU HHCTPYMEHTaMH (JIMHEWKA, YTOIbHUK, IUPKYJIb, TPAHCIIOPTHD).

Dnemenmuol 102UKU, KOMOUHAMOPUKU, CIMAMUCUKY U MeOpUlU 8eposimHoCcmen

yMeThb:

- IPOBOANTH HECTIOXKHBIE OKA3aTEIbCTBA, MOIyYaTh MPOCTEHINNE CIACACTBUSA U3 M3BECTHBIX WM PaHEe MOJYyUYEHHBIX yYTBEPKICHUH,
OLICHUBATh JIOTHYECKYIO MPAaBUIBLHOCTh PACCYX ACHUH, UCTIONB30BATh MIPUMEPHI JJI WIITIOCTPAIIMU U KOHTPIIPUMEPHI JIJIs1 ONIPOBEPKEHUS
YTBEPKICHUN;

- U3BJIEKATh WH(OpPMaIIKIO, IPEICTABICHHYIO B TabMuIax, Ha IuarpaMMax, rpadukax; COCTaBisATh TaOIUIIbl, CTPOUTH JTUArpaMMbl U
rpaduKu;

- pemath KOMOMHATOPHBIE 337]a9X IyTEM CUCTEMAaTHYECKOro mepedopa BOSMOXKHBIX BAPHAHTOB, a TAK)KE C UCIIOIB30BAHUEM MIPaBUIIa
YMHOXEHUS;

- BBIYHCTISITH CPEAHNE 3HAUCHUS PE3yIbTAaTOB U3MEPEHUA;

- HaXOJHUTh YaCTOTY COOBITHS, HCTIONB3ys COOCTBEHHBIE HAOMIOICHUS U TOTOBBIE CTATUCTUYECKUE TaHHBIC;

- HAXOJIUTh BEPOSTHOCTH CIYYAMHBIX COOBITHI B MPOCTEHIINX CIyYasx;

UCTIOJIh30BaTh MPUOOPETEHHBIE 3HAHUS 1 YMEHUS B IPAKTUYECKOM JIESATEIIbHOCTH U TTOBCETHEBHOM JKU3HH IS

- BBICTParBaHUs apryMEHTalluu IpU JoKa3aTeNbCTBE (B (popMe MOHOJIOTA U AUAJIOTa);



- pacro3HaBaHMs JOTMYECKH HEKOPPEKTHBIX PACCYKICHUI;

- 3aMUCU MATEMATUYECKUX YTBEPKIACHUM, JOKA3aTEIIbCTB;

- aHaJIM3a PeaTbHBIX YHCIOBBIX JAHHBIX, TPEICTABIICHHBIX B BUJIE TUarpamMm, rpadukoB, TaOJIHII,

- pelleHMs] MPAKTUYECKUX 3ajJlad B MOBCEAHEBHOW M MPO(ECCHOHATBHON AEATEILHOCTH C HUCMOJIb30BAHUEM JICHCTBUM C UYMCIIAMH,
MPOIIEHTOB, JJINH, MIIoNaaei, 00beMOB, BPEMEHHU, CKOPOCTH;

- penieHus yueOHbIX U MPAKTUYECKUX 3a/1ad, TPEOYIOIIUX CUCTEMAaTHUYECKOro epedopa BapUaHTOB;

- CPaBHEHMS IIAHCOB HACTYIUJICHUS CIyYallHBIX COOBITHM, OLICHKU BEPOSTHOCTH CIY4alHOTro COOBITHS B MPAKTHUUECKUX CHUTYaAIMSX,
COITOCTAaBJIEHUSI MOJIENIM C PEATIbHOU CUTYallUEH;

- IOHUMAaHUS CTATUCTUYECKUX YTBEPKICHUN.

Kputepun oneHok mo MmateMaTuke

Pexomenoayuu no oyenke 3HAHUN U YMEHUN YUAUWUXCA NO MaAmemMamuKe

Onupasch Ha 3TU PEKOMEHIAIUN, YUYUTENb OIIEHUBAET 3HAHUS U YMEHUS YYallUXCs C yY€TOM UX UHJIUBUYaAIbHBIX OCOOCHHOCTEM.

1. Conepxanue u o0beM MaTepuaia, MmojyiexKallero npoBepke, onpeaensercs nporpammont. [lpu nmpoBepke yCBOeHUsT MaTepuaia
HYKHO BBISIBJISITH MOJIHOTY, IPOYHOCTh YCBOEHUS YUAIIUMHUCS TEOPUU U YMEHUS IIPUMEHSTh €€ Ha MPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX
CUTYalUsX.

2. OcHoBHBIMH (hOpMaMU TIPOBEPKHU 3HAHUN M YMEHUHN YYAIIUXCS 110 MaTEMAaTHUKE SBIISIOTCS MUCbMEHHAs! KOHTPOJIbHAS padoTa 1
YCTHBIHN OIPOC.

[Ipu oneHKe MUCHbMEHHBIX U YCTHBIX OTBETOB YUMTENb B MEPBYIO OUEPE/b YUYUTHIBAECT MOKA3aHHBIE yUAIIMMUCS 3HAHUS U YMEHUS.
O1ieHKa 3aBHUCHUT TaK)XE OT HAJTUYHUS M XapaKTepa MOrPeIIHOCTEH, JONYIICHHBIX YYaIllluMHUCS.

3. Cpenu morpenrHoCcTe BRIIEIAIOTCS OIMTMOKY U HeT04YeThl. [lorpenHocTh cuuTaeTcst OmuOKON, €CIIi, OHa
CBHJIETEIILCTBYET O TOM, YTO YUYEHUK HE OBJIaJIe]l OCHOBHBIMU 3HAHUSIMU, YMEHUSIMHU, YKa3aHHBIMU B TIPOrpaMMe.

K HemoueraM OTHOCATCS TMOTPENIHOCTH, CBUACTEIbCTBYIOIIME O HEAOCTATOYHO MOJHOM WM HEJOCTAaTOYHO MPOYHOM YCBOCHUU
OCHOBHBIX 3HAaHUI U YMEHHUU WM 00 OTCYTCTBUU 3HAHUM, HE CUMTAIOIIMXCS B MPOrpaMMe OCHOBHbIMU. Hegoueramu Takke CUMTAIOTCS !
MOTPEITHOCTH, KOTOpPhIE HE NPHUBEIM K HCKAXEHUIO CMBICIA IOJYYEHHOI'0 YYEHHKOM 3aJaHusl WM CIoco0a €ro BBITOJIHCHUS;
HEaKKypaTHas 3aluCh; HEOPEKHOE BBIMOJHEHUE YePTEXKa.

['panunia Mexay ommOKaMHu W HETOYETaMU SIBISICTCS B HEKOTOPOHM CTENEHU yCIOBHOU. [Ipu omHUX 00CTOSTENHCTBAX JOMYIEHHAS
YYaIIUMHUCS TIOTPENTHOCTh MOXKET paccMaTPUBATHCS YUYHUTENEM Kak omuOKa, B APYroe BpeMs M IPH JIPYTrUX OOCTOSATEIbCTBAX — Kak
HEJI0YeT.

4. 3anmaHus 1J1 YCTHOTO M MMUCHbMEHHOTO OINPOCa YUYaIIUXCSl COCTOSIT U3 TEOPETUUECKUX BOMIPOCOB U 3aJ1ay.

OTBeT Ha TEOPETHUYECKUM BOMPOC CUHUTACTCS OE3yNPEUYHBIM, €CIU MO CBOEMY COJEPKAHUIO MOJHOCTHIO COOTBETCTBYET BOIPOCY,
COZIEPKUT BCE HEOOXOMMMBIEC TeopeThudeckrne (PakThl 1 000CHOBAaHHBIC BBIBOJIBI, a €T0 M3JI0KCHUE W MHUCbMEHHAS 3alMCh MAaTEeMaTHYECKU
rPaMOTHBI U OTJINYAIOTCS MOCJIEA0BATEIIbHOCTHIO U aKKYPAaTHOCTBIO.



Pemenue 3agaum cuuraerca O€3ymnmpeyHbIM, €CJIM TNPABWIBHO BBIOpAaH CMOCO0 peIIeHUs, CaMO pEUIEHUE COMPOBOXKIACTCS
HEOOXOIMMbIMU OOBSICHEHUSIMU, BEPHO BHITIOJIHEHBI HYKHbBIE BBIUMCIICHUS U TPeoOpa30BaHus, MOJIYYEH BEPHBIA OTBET, MOCIEA0BATEIBHO U
AKKypaTHO 3aIlMCaHO PEUICHUE.

1. OlleHKa OTBETA y4alllerocs MNP YCTHOM M MUCbMEHHOM ONPOCE MPOBOAMTCS MO MATHOAIBHOM cHUCTEME, T. €. 3a OTBET
BBICTaBJISICTCS OJTHA U3 OTMETOK: | (110X0), 2 (HEYOBJIETBOPUTENHHO), 3 (YIOBIETBOPUTENHHO), 4 (XOpOI110), 5 (OTIMYHO).

2. Y4uTenb MOXET MOBBICUTH OTMETKY 3a OPUTMHAJBHBIA OTBET Ha BOINPOC WM OPUTMHAIBHOE pEUIeHUE 3a7auyH, KOTOpbIe
CBUJETEIBCTBYIOT O BBICOKOM MaTE€MaTHYE€CKOM pPa3BUTUHU YYallerocs; 3a pelleHue Oosee CI0KHOM 3aaud WM OTBET Ha Oosee
CJIOXHBIN BOMPOC, MPEIJIOKEHHBIE YUAIIEMYCsl JOMOIHUTEIBHO MOCIE BBIMOIHEHUS UM 3aJIaHUH.

Kpumepuu ownoox

K rpyOpiM ommbkaM OTHOCATCS OUIMOKH, KOTOpbhIEe OOHApYKUBAIOT HE3HAHWE ydaluMmucs (Hopmysi, IpaBuil, OCHOBHBIX CBOMCTB,
TEOpPEM M HEYMEHHE HMX MPUMEHSATH, HE3HAHUE MPUEMOB DPEIICHHs 337a4, paCCMaTPUBAEMbIX B yUYEOHUKAX, a TAKKE BBIYUCIUTEIbHBIE
OLIMOKH, €CJIM OHU HE SABJISIOTCS OMUCKOM;

K HerpyObIM ommbOkamM OTHOCSITCS: MOTEPsS KOPHS WIM COXPAHEHHUE B OTBETE MOCTOPOHHEr0 KOPHS; oTOpachiBaHue 0e3 00bsICHEHUI
OJTHOT'O U3 HUX U PABHO3HAYHBIE UM;

K Hemoueram OTHOCSTCS: HEpalMOHAIBHOE pPEIICHUE, OMHCKH, HEAOCTATOYHOCTb MM OTCYTCTBHE TMOSICHEHWI, OOOCHOBaHHWI B
pELIeHUSIX

Ouenka ycmuvix 0meemaos yuaujuxcs
OTBET OLICHUBAETCS OMMEMKOU «J», €CITU YUECHUK:

« [IOJTHO PACKPBUI COJIEpKAHUE MaTeprasia B 00beME, MPEAYCMOTPEHHOM MPOrPaMMOM U y4EOHUKOM,

o U3JI0’KWJT MaTEpHaJl TPAMOTHBIM SI3bIKOM B OIIPEACICHHOM JIOTUYECKOM MOCIEA0BATEIbHOCTH, TOUHO
UCIOJIb3YsI MATEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

o IPABWJILHO BBITIOJHWJI PUCYHKH, YEPTEKH, TPa(UKH, COMYTCTBYIONTUE OTBETY;

eIIOKa3aJl YMEHHE WUIIOCTPUPOBATh TEOPETUYECKHE IMOJIOKEHUSI KOHKPETHBIMH IpPUMEpaMH,
MPUMEHSTH UX B HOBOM CUTYyallMU MPHU BBINOTHEHNUN MPAKTUYECKOTO 3a]IaHNS;

¢ IPOJICMOHCTPUPOBAJI YCBOCHUE PAHEE M3YUEHHBIX COMYTCTBYIOIIMX BOMPOCOB, CHOPMHUPOBAHHOCTh

U YCTOMYMBOCTb UCTHOJIb3YEMBIX NPU OTPAOOTKE YMEHUI 1 HaBBIKOB;

« OTBEYAJ CAMOCTOATENBHO 0€3 HABOJALUX BOMPOCOB yUUTENSl. BO3MOXKHBI O/1HA - 1BE HETOYHOCTH

P OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB MJIM B BBIKJIAJIKaX, KOTOPbIE YUYEHUK JIETKO UCTIPABUII IO

3aMEUYaHUIO YUUTEIIS.

OTBeT OLICHUBAETCSI OMMemKol _«4», €CI OH YAOBJIETBOPSET B OCHOBHOM TPeOOBaHUSM Ha OLEHKY «5», HO IPU 3TOM HMEET OJIUH M3
HEJ0CTaTKOB:
¢ B M3JIO)KCHUH JOMYIIIEHBI HEOOMBIIIHE MPOOENbl, HE NCKA3UBIINE MAaTEMAaTHIECKOE COJIEpKaHUE OTBETA;
o IONYIIIEHBI OJIMH - IBa HEJI0UETAa MPHU OCBEIIIEHUH OCHOBHOTO COJIEPKaHUsI OTBETA, UCTIPABIICHHBIE 110 3aMEUaHUIO0 YUUTEIIS;
¢ IONYIIEHbl OIMOKa WM Oojnee ABYX HEIO0YETOB IPU OCBEUICHWU BTOPOCTENEHHBIX BONPOCOB WM B BBIKJIAJAKaX, JIETKO
VCIIPABJICHHBIE 110 3aMEYaHUIO YUUTEIIS.
Ommemka «3» CTaBUTCS B CICAYIOLIIUX CIyYasx:




¢HEMOJHO WM HEMOCIEIOBAaTEeIbHO PACKPBITO COJEpKaHHEe Marepuana, [0 T0Ka3aHo oO0liee NOHMMaHWEe BOMpoca U
IPOJEMOHCTPUPOBAHBI YMEHHUSI, JOCTAaTOYHBIC IS JAJbHEUINEro YCBOSHHS MPOrPaMMHOTO MaTepuaia (Ompee/iCHHbIC
«TpeboBaHMSIMHU K MATEMAaTHUECKOU IMOATOTOBKE YUAITUXCSI»);

e HMEJIHUCH 3aTPYJAHCHHUS WM JIONYIICHBI OMIMOKK B ONPEICICHUU TOHATHH, MCIOJb30BAaHMM MATEMAaTHUYCCKONH TEPMHUHOJIOTHH,
YepTekax, BBIKJIAIKaX, UCIIPaBICHHBIC MTOCIIE HECKOIBKUX HABOSAIIUX BOIIPOCOB YIUTEIS,

e VYECHHMK HE CIIpPaBWJICS C NMPUMEHEHHUEM TEOPUU B HOBOW CUTyallMU NPH BBIMOTHEHUU MPAKTUYECKOTO 3aJaHUS, HO BBITOIHUI
3aJIaHus 00s13aTEIHFHOTO YPOBHS CIIOKHOCTH 10 JaHHOU TEME;

e TIPU 3HAHWU TEOPETUYECKOT0 MaTepurasa BhISIBJICHA HEOCTaTOYHAsI C(DOPMUPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

Ommemka «2» CTaBUTCA B CIAEAYIOIIUX CIIy4asiX:

¢ HE PACKPBHITO OCHOBHOE COZIEpKaHUE yUeOHOr0 MaTepuania;

¢ O0OHAPYKEHO HE3HAHME WJIM HETIOHUMAaHUE YYSHUKOM OOJIbIIei min Hanbosee BaXKHOW YacTH y4eOHOr0 MaTepuarna;

o IONYIIICHBI OMMOKK B OMPEICICHUHU MOHSATUH, MPU WCTOIH30BAHMM MAaTEMaTHYECKONH TEPMUHOJIOTHH, B PHCYHKAX, YepPTEKaX WIIH
rpadukax, B BEIKIAJKaX, KOTOPbIE HE UCTIPABJICHBI TTOCIIC HECKOIBKIX HABOSIIINX BOIIPOCOB YUUTEIIS.

Ommemxa «1» cTaBUTCS, €CIIN:

e YYCHHK OOHAPYKWJI MOJIHOE HE3HAHNWE U HEITOHMMAaHUE U3y9aeMOoro y4eOHOro MaTeprasia Wik He CMOT OTBETHTh HHM Ha OJIMH U3

MOCTABJICHHBIX BOMPOCOB M0 U3y4YaeMOMY MaTepuaiy.

Ouenka nUCbMEHHBLX PAOOMm yUauuxcs
Ommemxa «35» CTaBUTCS, €CIIH:

o paboTa BBHITIOJTHEHA MOJHOCTHIO;
e B JIOTHYECKHX PACCYXKICHHUAX U 0OOCHOBAHUH PEIICHUS HET MPOOEIOB U OMUOO0K; *S B PEIICHUN HET MAaTEMAaTHUYECKUX OIIHOOK
(BO3MOYKHA OlHA HETOYHOCTh, OMKCKA, HE SABJISIONIASICS CIEACTBUEM HE3HAHUS WM HEMMOHUMAaHUS y4eOHOr0 MaTepuaa).
Ommemxka «4» CTaBUTCS, €CIIN:
epaboTa BBIMOJIHEHA MOJHOCTHIO, HO OOOCHOBAHMSI IIaroB PEIICHUS HEAOCTATOYHBI (€CIM yMeHHEe OOOCHOBBIBaTh PACCYXKICHUS HE
SIBJISITIOCH CTIEIAAIbHBIM O0OBEKTOM IPOBEPKH);
o IOTTyIIIEHA OJIHA OIIMOKa WIJIM JIBa-TPH HEIO4YeTa B BBIKJIQJKAX, PUCYHKAxX, YepTekax WM rpadukax (eciau 3TH BUALI pabOTHI HE
SIBJISUTUCH CIIEIIMAIbHBIM O0BEKTOM IIPOBEPKH).
Ommemka «3» CTaBUTCS, €CIIH:
e JIONYIIEHBI O0JIee OHON OIMOKH WK O0Jiee ABYX-TPEX HEJOUYETOB B BBHIKJIQJIKAX, YEPTEkKaX WU IrpaduKkax, HO ydallluiics BiIajeeT
00s13aTeTbHBIMIA YMEHUSIMH T10 TIPOBEPSIEMON TEME.
Ommemka «2» CTaBUTCS, €CIIU:
e JIONYIIEHBI CYIIECTBEHHbIC OLIMOKM, MOKA3aBIIKE, YTO YYAIlMICSd HE BIaJeeT 00sA3aTelbHBIMU YMEHHUSIMHU MO JTaHHOW TeMe B
TIOJIHOU MepC.
Ommemka «1» CTaBUTCS, €CIIH;




. pa60Ta IMOKa3ajia IMMOJIHOC OTCYTCTBHUC Y YyHAIICTOCA 00s13aTENIbHBIX 3HAHUHA U YMGHI/Iﬁ I10 HpOBGpSICMOfI TCMC WJIKM 3HAYUTCIIbHAsA

qacCTb pa6OTBI BBITTOJIHCEHA HC CaMOCTOATCIIBHO.

Y4eOHO-MEeTOANYECKNH KOMILICKC

KoHTpo/bHO-U3MepHTEIbHBIC

porpamma Kaace Yueouuk Ioco6ue nus yuuresst [ocodue ans yyamuxest -
TporpaMmer 7-9 1. Aunre0pa: 2JIeMEHTHl CTaTHCTUKH 1. Aure0Opa: 3JIeMEeHTHI CTaTHCTUKHI
001eo0pazoBaTeNnbHBIX 1. Maxkaperue  }0.H., Munmrok |u Teopun BeposTHOCTeH: yueb. mocodue 1 TEOpUH BEPOSTHOCTEIN: yueb. mocobue
yupexneHuid. Airedpa. H.I'., Hemkos K.1., CyBoposa C.b. TS ydammxces 7-9 ki1. o0meodpas3osar. IUIs yqammxcs 7-9 k1. oduieoOpasosar. 1. Ausrebpa: quaakt. Marepuaibl 1y 8
7-9 xnaccsl. / Cocr. Anrebpa. Vuebnuk gama 7 knacca|yupexmenuii / FO.H. Makapbiues, H.T'. yapexennii / 10.H. Maxapsraes, H.I. k. / JI. . 3Basuy, JI. B. Kysnenosa, C.

Bypmucrposa T.A. —
M.: IIpocBerenue,
2008

0011e00pa30BaTEIbHBIX OPraHU3AIUIA.
Mockaa «IIpocsemienuey, 2009.

2. Makapsryes F0.H., Munaiok
H.T., Hemxos K.1., Cysoposa C.b.
Auredpa. YueOHuK ts1 8 Kitacca
00111e00pa30BaTENbHBIX OPTraHU3AIHN C
MIPUJIOKEHHEM Ha 3JIEKTPOHHOM HOCHTEJIE.
Mockga «IIpocsemenue», 2013

3. Makapsrues F0.H., Munarok
H.I'., Hemkos K.U., Cysoposa C.b.
AnreOpa. YuebHuk 11 9 kinacca
001e00pa3oBaTeNbHBIX OPTraHU3aIN C
MIPUJIOKEHUEM Ha 3JICKTPOHHOM HOCHUTEJIE.
Mocksa «IIpocsemienue», 2013

Mumnzmiok; mox pen. C.A. TemsikoBckoro. -6-
e u3a. — M.: [IpocBenienue, 2008

2. W3zy4enue anreopst B 7-9
KJaccax: KH. i yuntens / F0.M.
Komsrun, F0.B. Cumopos, M.B.
TkaueBa u np. — M.: [Ipocsemenue,
2008

3. [oypounsie pa3paboOTKH MO
anredpe: 7xnacc: k yueonuky FO.H.
MakapsiueBa, H.I'. Munziok u ap.
«Anrebpa: 7 xiacc» / Pypykun A.H.,
JIynenxko I'.B., MacnennmnkoBa U.A. —
M.: BAKO, 2006

4. IloypouHo€e nIaHMpOBaHUE 110
anredpe: § xiacc: k yaebnuky FO.H.
Makxkapsiuesa, H.I'. Muntok u ap.
«Anrebpa: 8 xmaccy / T.M. Epuna. —
M.: U3paTenscTBO «OKk3amen», 2008

5. IloypouHo€e naaHMpOBaHUE 110
anredpe: 9 kiacc: k yaeonuky FO.H.
Makxkapsiuesa, H.I'. Muntok u ap.
«Anrebpa: 9 xiraccy» / T.M. Epuna. —
M.: U3gaTenncTBO «OKk3amen», 2008

6. Axnrebpa. 9-if kacc.
IToaroToBka k roCyAapCTBEHHOU
arrecrammu — 2011, 2012: yge6HO-
METOANYECKOe 1ocodue / o pes.
@&.0. JIpicenko. — PoctoB-Ha-/{onHy:
Jlermon-M., 2010, 2011

7. I'MA 2010. Anrebpa: c6opHHUK
sagannii: 9 xiacc / B.B. Kouarun, M. H.
Kouaruna. — M.: Dkcmo, 2010

8. [Moypounsie pa3paboTKH 1Mo
reoMeTpuu: 7 kiacc. + Pabodas
TeTpaap — 2-¢ u3M., nepepad. u I0M. —

Mungrok; mon pen. C.A. TenskoBckoro. -
6-¢ n3n. — M.: [lpoceemenue, 2008

2. Anre6pa. 9-ii knacc. [Toaroroska
K rocyzapcTBeHHOM arrecranun — 2011,
2012: yaeOHO-MeToIIIecKoe mocodue /
nox pen. @.d. JIsicenko. — Pocros-Ha-
Hony: Jlernon-M., 2010, 2011

3. T'A 2010. Anrebpa: cOopHHK
saganuii: 9 xinace / B.B. Kowarun, M. H.
Kowaruna. — M.: Dkcemo, 2010

b. CyBopoBa. — M.:
[poceemenne,2012.

2. Anrebpa: qMIaKT. MaTepHabl I 9
k. / JI. . 3BaBuy, J1. B. Ky3uerosa, C.
b. CyBopoBa. — M.: [IpocBerienue,
2007—2008. Cysopoga; oz pen. C. A.
TensxoBckoro. — 14-e uzn. — M.:
[Ipocsemmenue, 2012

3. AunreOpa: TUaaKT. MaTEpPHUANBI 1S 7
k. / JI. Y. 3BaBuy, J1. B. Ky3nenosa, C.
b. CyBopoBa. — M.: [Ipocsemienue,—
M.: [Ipocsermienue, 2012
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