IMosicHuTeAbHAA 3aIIMCKA

Pabouas nporpamma cocranena B coorBetctBuu ¢ ®EJJEPAJIBHBIM KOMITOHEHTOM
IT'OCYAAPCTBEHHOI'O OBPA3OBATEJIBHOI'O CTAHJAPTA HAYAJIBHOI'O OBILIEIO,

OCHOBHOI'O OBHIET'O 1 CPEJJHEI'O (ITOJIHOI'O) OBLIEI'O OBPA3OBAHUS, yrBepxnenHoro IIpukasom
Muno6pazoBanus Poccun ot 05.03.2004 N 1089 ¢ usmenenusi, BueceHusiMu |Ipukazamu MunoOpHaykn Poccunm ot
03.06.2008 N 164, ot 31.08.2009 N 320, ot 19.10.2009 N 427, o1 10.11.2011 N 2643, o1 24.01.2012 N 39, ot
31.01.2012 N 69

Pabouas mporpamma 1o anredpe st 9 kimacca pa3paboTaHa Ha OCHOBE IPUMEPHOH ITPOTrpaMMBbl OCHOBHOT'O OOIIIETO
00pa3oBaHus TI0 MaTEMAaTUKE C y4eToM TpeboBaHMi (eaepaabHOro KommnoHenTta ['ocyaapcTBeHHOro 00pa3oBaTebHOTO
CTaHAapTa OCHOBHOTO 00IIero oopa3oBaHusl 10 MaTEMAaTHKE C HCIOJIb30BAHUEM PEKOMEHIANH aBTOPCKOW POrpaMMBbI
1O.H. Maxkapsruesa. (IIporpamma o anredpe, aBt. FO.H. Maxkapsrae, H.I'.Munnrok, K.M.Hemkos, C.b.CyBopoBa, B
cooprnke «Anredpa. [Iporpammsr o0meobpazoBaTenbHBIX yapexaeHuil. 7-9 kmaccel. Coctasurens T.A.Bypmuctposa,
3-m3a. «IIpocsemenney, 2010 T.)

[IporpamMma cooTBeTcTBYeT yueOHHUKY «Anredpa» st 9 kimacca obmeoOpa3oBaTenbHBIX yupexaernii / FO.H.
Makxapsrues, H.I'. Munmiok, K.H. Hemkos, C.b. CyBoposa I0.H.; mox penakmueit C. A. Tenskockoro:IIpocsemenue,
2014

B xopne npenogaBanus anreOpsl B 9 Kiacce clieAyeT o0paIiiath BHUMaHHE Ha TO, YTOOBI OHH OBJIAJICBAIA YMEHUSMU
o01mey4e0HOro XapakTepa, pa3sHOOOpa3HBIMHU CIIOCO0AMHU JIEATEIIEHOCTH, IPHOOPETATH OTIBIT:

¢ INITAaHUPOBAHUA U OCYHICCTBIICHUA aJ'H‘OpHTMH‘IeCKOfI ACATCIIBHOCTH, BBITIOJIHCHHUSA 3a/IaHHBIX 1 KOHCTPYHUPOBAHUA
HOBBIX aJITOPUTMOB;

* petreHus pa3HOoOOPa3HBIX KJIACCOB 33/1a4 U3 Pa3IMYHbIX pa3/esioB Kypca, B TOM YHCIIE 3a1a4, TPEOyIommX

TIOMCKA IYTH U CIIOCOOO0B PEIICHHS;

* UCCIIEIOBATENBCKOM eI TEIbHOCTH, Pa3BUTHUS UICH, MPOBEACHHUS SKCIIEPUMEHTOB, 0000IEHHUSI, TOCTAHOBKH U
(bopMyIHpOBaHUS HOBBIX 337134,

* ICHOTO, TOYHOT'0, TPAMOTHOT'O M3JIOXKESHUS CBOUX MBICTIEH B YCTHOM M MUCBMEHHOHN (popMe, HCIONB30BAHUS PA3THIHBIX
SI3BIKOB MAaTEMAaTHKH (CIIOBECHOT'0, CHMBOJIMUECKOT0, IpaUuecKoro), CBOOOJHOTO Mepexoaa

C OJTHOTO SI3BIKA HA JAPYIrOM I WIUTFOCTPALMK, HHTEPIPETALlUi, apryMEHTALMK U JOKA3aTeIbCTBA;

* IPOBEICHUS JOKa3aTeIbHBIX PacCyKICHNH, apryMEHTAIMH, BRIBIKCHUS THIIOTE3 U UX 00OOCHOBAHWUS;

* [IOVCKa, CHCTEMaTH3alluy, aHaJIN3a U Ki1acCUPUKauU WHPOPMALIUH, UCTIONIL30BaHUS pa3HOOOPa3HBIX
MH(GOPMAITMOHHBIX UCTOYHHUKOB, BKJIHOYAsl yUeOHYIO U CIIPABOYHYIO JTUTEPATyPy, COBPEMEHHbIC HHGOPMAI[HOHHBIC
TEXHOJIOTHH.

eJIM Kypca
N3yuenue MaTeMaTUKHA B OCHOBHOM LIKOJIE HANPABJIEHO HA JOCTHKEHUE CIIEIYOLIUX LEe:
1) 6 Hanpagsenuu TUUHOCHMHOZ0 PA36UMUSL
®  pa3BHUTHE JIOTHYECKOTO M KPUTUUIECKOTO MBIIIECHHS, KYJIbTYpbl PEUYH, CIIOCOOHOCTH K YMCTBEHHOMY
3KCIIEPUMEHTY;
e (opMHUpPOBAHHUE Y YUALTUXCSA HHTC/UICKTYAILHON YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOA0ICHUIO MBICTTUTENFHBIX CTEPEOTHIIOB, BBITEKAIONINX U3 OOBIIEHHOTO OIIBITA;
®  BOCIHWTaHHE KaYeCTB JIMYHOCTH, 0OECTICUNBAIONINX COMUATBHYIO MOOMIBHOCTD, CHOCOOHOCTh TPHHUMATh
CaMOCTOSITENIbHBIE PELICHMUS;
e  (opmMupoBaHHE KAYECTB MBIIIICHNS, HEOOXOAMMBIX JJIsl aIallTAI[IA B COBPEMEHHOM MH(POPMAIIHOHHOM
00I11IeCTBE;
®  pa3BHUTHE UHTEpECA K MATEMATHYECKOMY TBOPUECTBY M MAaTEMaTHIECKHX CIIOCOOHOCTEH.
2) B memanpeomemnom nanpaenenuu

e (QopMupoBaHHe NPeICTaBICHUN O MaTEMAaTHKE KaK YacTH OOIeueIOBeYeCKON KYIbTYphl, O 3HAUUMOCTH
MaTeMaTHKH B Pa3BUTHH LUBUIM3ALNN U COBPEMEHHOTO 00IIEeCTBa,;

e  pa3BUTHE NPEACTABICHUN O MaTeMaTHKe Kak (JOpMe OIMUCAHUS U METO/IE TIO3HAHMS AEHCTBUTEIBHOCTH,
CO3J1aHKE YCIOBUH I NPUOOPETEHNUS IEPBOHAYAIBHOTO OIBITa MATEMAaTHYECKOT0 MOAETHUPOBAHMUS;

e (opmupoBaHHe 00X CIIOCOOOB HHTEIUIEKTYaIbHOM AEATEIIbHOCTH, XapaKTEPHBIX [T MATEMaTHKH U
SBIISIONIMXCS OCHOBOM MMO3HABATENFHON KYJIBTYPBI, 3HAUMMOH ISl pa3iIMYHBIX cep 4eTOBEUECKOM
JIeSATENBHOCTH.

3) B npeomemnom nanpagienuu:
® OBJIaJICHHE MATEMATHICCKUMH 3HAHUSIMHU M YMEHUSIMU, HEOOXOIMMBIMU JUTS TIPOJIOJDKEHUS 00yUeHHS B
CTapIlei NIKoJIe WK UHBIX 0011e00pa3oBaTeNbHBIX YUPEKICHUAXK, U3YUCHUST CMEKHBIX TUCIIUILINH,
[IPUMEHEHUS B TOBCEAHEBHOM KU3HY;



e cozmaHue pyHIaMEHTa JJIS MaTeMaTHIeCKOTO pa3BUTHS, (OPMHUPOBAHIS MEXAaHU3MOB MBIIIUICHHUS,
XapaKTepHBIX U1 MAaTeMAaTHIECKON AEeATETHbHOCTH.

3agaum npeaMera:

1. pa3BUTH MPEICTABICHUE O YHUCIIC U POJIM BEIYMCICHUN B YEJIOBEUSCKOU MPAKTHKE; CHOPMHUPOBATH PAKTUICCKHUE
HAaBBIKU BBIITOJIHEHUS YCTHBIX, TUCBMEHHBIX, HHCTPYMEHTAILHBIX BBIYMCIICHUH, PA3BUTh BEIYUCITUTCIBHYIO
KyJbTYDpY,

2. OBIIJCTh CUMBOJIMYCCKHM SI3BIKOM alireOpbl, BRIPA00TaTh (JOPMAIbHO-OTICPATUBHBIC AlITeOpanyecKue YMEHUS U
Hay4UTHCS MPUMEHATDH UX K PEIICHUI0 MAaTEeMAaTUYECKUX U HEeMaTeMaTHUeCKUX 3a/1ay;

3. M3YYHTh CBOICTBA M TpaUKH HIEMEHTAPHBIX (PYHKIHI, HAYYUTHCS HCIIOIB30BaTh (PYHKIMOHAILHO-
rpaduyecKue MpeICTaBICHNUS ISl ONMCAHUS U aHAIIN3a PeaTbHBIX 3aBUCHUMOCTENH;

4. TONyYUTh MPEACTABICHHS O CTATUCTHYCCKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MUPE M O Pa3JIMYHBIX CIIOCO0ax UX
M3y4eHHs1, 00 0COOEHHOCTSX BEIBOJIOB M ITPOTHO30B, HOCSIIIUX BEPOSITHOCTHBIN XapakTep;

5. Pa3BUTH JOTUIECKOE MBIIIICHUE U PEYb — YMEHUS JIOTHIECKH 0O0CHOBEIBATH CYKIEHHSI, TPOBOJAUTH HECTIOKHBIC
CUCTEMAaTH3alluH, IPUBOIUTH PUMEPHI, UCTIOIH30BATh PA3IMYHBIC I3bIKH MATEMATHKH (CIOBECHBIM,
CUMBOJIUYECKHIA, TPapUICSCKUI) ISl HIUTFOCTPALMK, UHTEPIPETAINH, ApTYMEHTAIIMU U I0Ka3aTeNIbCTBA;

6. chopmupoBarh npeaCTaBICHHS 00 H3y4aeMbIX MOHATHIX H METO/IaX KaKk BKHEHIIINX CPEICTBAX
MAaTeMaTUYECKOT0 MOJACTUPOBAHUSI PEATHHBIX MPOIECCOB U SBICHUM.

MaremaTtrdyeckoe 00pa3oBaHUE B IIIKOJIE CTPOUTCS € YI€TOM IMPUHIUIIOB HEMPEPHIBHOCTH (M3yUEHHE MaTEMAaTHKU
Ha MPOTSDKEHUH BCEX JIET 00yUYeHHsI B IIKOJIE), TIPEEMCTBEHHOCTH (YUET MOJIOKHUTEIBHOTO OIBITA, HAKOTIJICHHOTO B
OTEYECTBEHHOM H 32 PyOSKHOM MaTeMaTH4ecKoM 00pa30BaHNM ), BApPHATHBHOCTH (BO3MOKHOCTD PEaT3aIlii OJHOTO H
TOTO K€ COZIepKaHMsI Ha 0a3e Pa3IMIHBIX HAYYHO-METOJUIECKHX MOAXO0M0B), nuddepeHnmrannu (BO3MOXKHOCTD IS
yJaluuxcs 1moJjiydatb MaTEMaTUYCCKYIO ITOATOTOBKY Pa3HOI'0 YPOBHA B COOTBETCTBUM C UX MHANBUAYAJTbHBIMHA
0COOEHHOCTSMM).

1. OOmas xapakTepuCTHKA Y4eOHOT0 mpeaMeTa

MaremaTtryeckoe 00pa3oBaHHe B OCHOBHOM IIIKOJIE CKIIAIBIBACTCS U3 CIEAYIOIINX COJCPKAaTeNbHBIX KOMIIOHEHTOB
(Tounble Ha3BaHUS OJIOKOB): apugmemuka, anzedpa;, zeomempus; Ij1eMenmsl KOMOUHAMOPUKU, MeopUuu
6epossmHoCmell, CamucmuKky u 1o2uxku. B cBoell COBOKYITHOCTH OHHM OTPa)KaroT OOTraThIi OIBIT 00y4eHHUsI MaTeMaTHKe
B HaIlIEH CTpaHe, yIUTHIBAIOT COBPEMEHHbIC TEHACHIIMN OT€UECTBEHHOM 1 3apyO0eKHOM IIKOJIBI U TIO3BOJISIIOT
peann30BaTh MOCTABJICHHBIE MTEPe/] ITKOIbHBIM 00pa30BaHUEM [EIH Ha HHPOPMAITHOHHO €MKOM M MPAKTHYECKH
3HAYMMOM Matepuaie. DTH CoAepKaTebHble KOMIOHEHTHI, pa3BUBasICh Ha MPOTSDKEHUU BCEX JIET 00y4eHus,
€CTECTBEHHBIM 00pa30M IePeIIeTaloTCs U B3aUMOAEHCTBYIOT B yUeOHBIX Kypcax.

Apugpmemuka nipu3BaHa criocoOCTBOBATH MPHOOPETEHHUIO MPAKTUIECKUX HABBIKOB, HEOOXOJUMBIX JUIS
MOBCEAHEBHOM jkn3HU. OHa CIIy>KUT 0a30i AJIsl BCETO TAILHEHINIET0 U3yUeHHsT MAaTEMAaTUKH, CIIOCOOCTBYET JIOTHYECKOMY
Pa3BUTHIO U POPMUPOBAHUIO YMEHHS HOIb30BATHCS AITOPUTMAMH.

Anzebpa Vzydenne anreOphl HallETICHO HA (OPMUPOBAHUE MATEMATHIECKOTO amapara Juis pelieHus 3a/1a4 u3
MaTeMaTHKH, CMEXKHBIX TPEIMETOB, OKPY>KaIOIIe peaqbHOCTH. SI3bIK anreOphl MoAYepKUBAeT 3HAYCHHE MaTEMATHKH KaK
SI3BIKA JIJIs1 IOCTPOEHHUSI MAaTeMaTHIECKUX MOJIeJIel, IPOLIECCOB U SIBJICHUH peallbHOTO MUpa (OAHOM N3 OCHOBHBIX 3aJa4
W3y4YCHHS aJreOphl ABISIETCS pa3BUTHE AJITOPUTMHUYECKOTIO MBILUIEHUS], HEOOXOJMMOT0, B YACTHOCTH, [I1 OCBOCHUS
Kypca uH(OpPMATHKH; OBJIaJICHUE HaBbIKAMU JICAYKTUBHBIX paccykieHui. [Ipeobpa3oBanrie cuMBondeckux Gopm
BHOCHUT CBO crienin()n4ecKuii BKJIaJ B pa3BUTHE BOOOPa)KEHUs, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOpUecTBy. pyroit
Ba)XHOM 3ajjaueil n3yueHus ajreOpbl ABISIETCS MOyYeHHE IKOJIbHIKAMH KOHKPETHBIX 3HaHUH 0 PyHKIMAX KaKk
BaYKHEHIIEH MaTeMaTHIeCKO MOAEIH JIJTsl OMUCAHMA U MCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, SKCITOHEHIINANBHBIX, IEPUOJIMUECKHX H JIP.), IUIS GOPMHUPOBaHUS y 00yUarOIIUXCs TIPEICTaBICHHN O
pOJIM MaTEMAaTUKHU B Pa3BUTUHN LIUBUIN3ALUU U KYJIbTYPBI.

T'eomempus — olMH 13 BKHEHIINX KOMIIOHEHTOB MaTeMaTH4ECKOT0 00pa3oBaHusl, HEOOXOAUMBIN IS
npruoOpeTeHrs KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M NMPAKTUYECKU 3HAYMMBIX YMEHUH, HOpPMUPOBAHNS SI3bIKA
OIMCaHUsl OOBbEKTOB OKPY’KAIOIIET0 MUPA, U Pa3BUTHUS IPOCTPAHCTBEHHOTO BOOOPaKEHHSI U MHTYUIIH, MaTEMaTH-
YEeCKOH KyJIBTYPBI, U 3CTETHYECKOTr0 BOCIIUTaHUsI o0ydaronuxcs. V3yueHne reoMeTpui BHOCUT BKJIAJ B Pa3BUTHE
JIOTHYECKOTO MBIIUICHUS, B (JOPMHUPOBAHKE TIOHSTHS JIOKA3aTeIbCTBA.

dnemenmut 102uKU, KOMOUHAMOPUKYU, CIMAMUCIMUKY U MEOPUU EPOAMHOCHENl CTAHOBATCS 00513aTeNIbHBIM
KOMIIOHEHTOM IIKOJILHOT'O 00pa30BaHusl, yCHIMBAIOLIMM €TO MIPHUKIAJIHOE U IPAKTUIECKOE 3HAaUeHHE. DTOT MaTepHra
HEO0XO0IUM, TIPEXK/Ie BCEro, Jist GOpMUPOBaHHS (YHKIIMOHAILHOW TPAMOTHOCTH — YMEHHUH BOCTIPUHUMATH H
aHaM3MPOBATh HH(POPMAIIUIO, MPEJICTABICHHYIO B Pa3INYHbIX (hOpMax, TOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHX
peanbHBIX 3aBUCUMOCTEH, MPOU3BOAUTE IPOCTEHIIINE BEPOSITHOCTHBIE pacyéThl. M3ydeHne oCHOB KOMOMHATOPHUKH
MO3BOJIMT YYalIeMycsl OCYLIECTBISTh PACCMOTPEHHE ClTy4yaeB, epeOop U MOACUET YKCiIa BApUAHTOB, B TOM YHUCIIE B
MPOCTEHINNX NMPUKJIAJHBIX 3a1a4ax.



ITpn n3y4eHnn CTaTHCTHKH M TEOPUH BEPOSATHOCTEI 000TaImaroTcs MPeCTaBICHNS O COBPEMEHHOW KapTHHE MHUpa
¥ METO/IaX eT0 MCCIIeN0BaHMsA, (OpMHUPYETCsl TOHUMAHHUE POJIM CTATHCTHKU KaK HCTOYHHUKA COIMAIBHO 3HAUNMOM
WHPOPMALIUH U 3aKJIaABIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIJICHUSI.

Taxum 00pa3oM, B X0/1€ OCBOCHUS COJCPIKAHMS Kypca y4Jaluecs MOTydaroT BO3MOKHOCTB!

Pa3BHUTH MIPEACTABICHUE O YUCIIE U POJIH BHIYUCIICHUH B YEIOBEYECKOM MPAKTHKE; C(HOPMHUPOBATH IPAKTHUECKHE
HaBBIKH BBIITOJTHEHUS YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYHCICHUH, Pa3BUTh BEIYUCIUTENBHYIO KYJIbTYPY;

OBJIAJIETh CUMBOJIMYECKHUM SI3BIKOM aireOpbl, BEIpaboTaTh popManbHO-ONIEpaTUBHBIEC anreOpanyeckue yMeHuUs H
HAYYHUTHCS IPUMEHATH X K PEHICHUIO MATEMaTHYECKNX I HEeMaTeMaTHIeCKHX 3a71ad;

U3YYHUTHh CBOKCTBA M TPA(UKH HIIEMEHTAPHBIX (DYHKIMH, HAY9IUTHCS HCIIOJIB30BaTh (DYHKIIHOHATBHO-TpadHuecKre
MpeaCTaBICHUs I OTIMCAHUS M aHaJIN3a peaibHbIX 3aBUCHMOCTEI;

Pa3BHUTH IPOCTPAHCTBEHHBIE MIPEACTABICHIUS U N300pa3UTEIbHBIE YMEHHNS, OCBOMTH OCHOBHBIE (DAaKTHI X METO/IBI
TUTAHUMETPHH, TO3HAKOMHTBCS C MTPOCTCHIIMMH MPOCTPAHCTBEHHBIMH TEJIAMH U HX CBOICTBaMU;

MOJYYHTh MPEICTABICHHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MUPE M O Pa3IMUHBIX Clloco0ax ux
W3y4YeHHs, 00 0COOCHHOCTSX BBIBOJIOB U MPOTHO30B, HOCSIIUX BEPOSTHOCTHBIN XapakTep;

Pa3BHUTH JOTHYECKOE MBIIIJICHUE ¥ PeYb — YMEHHUS JIOTHIECKH 000CHOBBIBATE CY’KICHHS, TPOBOANTH HECIIOKHBIE
crcTeMaTU3aliy, TPUBOJUTH IPUMEPHI M KOHTPIIPUMEPHI, UCIIOIb30BaTh Pa3IMUHbIC S3bIKH MaTEMAaTHKHU (CIIOBECHBIMH,
CHUMBOJIMYECKUH, TpaMUeCKHii) ISl WILTIOCTPALMU, MHTEPIPETALlUH, apIyMEHTAIMN U JOKa3aTelIbCTBA;

copMHUpOBaTh MPEICTABICHNS 00 N3yIaeMbIX MMOHATHAX U METO/IaX KaK BKHEHIIINX CPEICTBAX MAaTEMAaTHIECKOTO
MOJIETTMPOBAHUS PEABbHBIX IPOLIECCOB H SBICHHH.

B kypce anrebpsl 9 kinacca pacmmpstOTCsl CBEICHHUS O CBOHCTBaX (DYHKIHH, TO3HAKOMHUTH 00YYaIOLIHXCS CO
cBOiicTBaMHU | Tpah)uKOM KBaJIpaTHIHON (PYHKIUH; CHCTEMATH3UPYIOTCS M 0000IIAIOTCS CBEICHHS O PEIICHUH 1IETIbIX H
JPOOHBIX PALMOHATBHBIX YPABHEHHMIT C OJTHON MEPEMEHHOM, (HPOPMHUPYETCS YMEHHE PENIaTh HEPABEHCTBA BUa ax> + bx +
c>0 ax? + bx + ¢<0, re a # 0; BeIpaGaTHIBACTCSA YMEHHE PENIATh NPOCTEMIIME CHCTEMBI, COJIEPKAILME YPABHEHHE BTOPOH
CTETIEHH C JIByMsI IEPEMEHHBIMH, U TEKCTOBBIC 337a4l C TIOMOIIBIO COCTABICHHUS TAKMX CUCTEM; AAlOTCS MMOHATHS 00
apupMeTHIECKON 1 TEOMETPHIECKON MPOTPECCHAX KAaK YMCIOBBIX MOCIEIOBATEIBHOCTIIX 0COOOT0 BH/IA; 3HAKOMSTCS
00yYaroIuXxcs ¢ HOHSATHAMH ITEPECTAaHOBKH, pa3MEICHHUs, COUETAHUSI H COOTBETCTBYIOIIMMHE (opMyIaMu JAJisl oicueTa
WX YHCIIa; BBOJSATCS MOHSATHSI OTHOCUTENFHON YaCTOTHI M BEPOSITHOCTH CITy4aifHOTO COOBITHSI.

2. Mecto yueOHOT0 IpeaMeTa «Aaredpa -9» B yueOHOM miiaHe

B cBs13u ¢ yTBEp)KAEHHBIM FOJIOBBIM KaJCHAAPHBIM YUEOHBIM TIAHOM MPOJIODKUTEIBHOCTD YIeOHOT0 rojia cocTaBiseT 34
Hezenu (3 Jaca B HEJIGITI0), COOTBETCTBEHHO Ha M3Y4YCHHE TeM 1o anreope orBogutcs 102 yaca,. M3 Hux 9 vacor
MPEIYCMOTPEHO Ha KOHTPOJIbHBIC PA0OTHI.

3. Pe3yabraTsl ocBoeHUsI Kypca (TpeGoBaHMs K YPOBHIO MOATOTOBKH
00y4yaroumuxces):
-YMeHMSs H HABBIKH yYEeHHMKA:

AJI'EBPA
yMeThb

"  COCTaBJISITh OYKBEHHBIE BBIPAKECHUS U (POPMYIIBI 10 YCIOBHUSM 3a[a4; OCYLIECTBIIATh B BEIPAKECHUSIX U
(opMyIax 4rcIOBbIC TIOACTAHOBKU M BHIMOJHATH COOTBETCTBYIOIINE BHIYHCIICHUS, OCYIIECTBIST
MOJICTAHOBKY OJTHOTO BBIP@XKEHHS B JPYTOE; BRIPAXKATh U3 (POPMYIT OIHY MEPEMEHHYIO Yepe3 OCTAIbHBIE;

®  BBINOJHATH OCHOBHBIE JIEHCTBHSI CO CTENEHSIMM C LEIBIMU [TOKA3aTENSIMH, C MHOTOYJIEHAMH U C
anreOpanyeckuMu IpoOsSMU; BBIIOJIHATH Pa3ioKeHHE MHOTOWICHOB HA MHOYKHUTENH; BBIITOJIHSTD
TOKIECTBEHHbIE IPE0OPA30BAHUS PAIIHOHATILHBIX BBIPAXKCHUH;

" [PUMEHSTH CBOMCTBA apH(PMETHUECKIX KBAJPATHBIX KOPHEH I BEIYMCIICHUS 3HAYSHUH U TPeo0pa3oBaHUi
YHCIJIOBBIX BBIPAKEHUH, COIEPIKAIMX KBAJpaTHbIE KOPHHU;

"  pemark JIMHEHHbIE, KBaAPATHBIE YPABHEHUS U PAllMOHAIBHBIE YPABHEHNS, CBOJSAIINECS K HUM, CUCTEMBI JIBYX
JIMHEWHBIX YPaBHEHUUN U HECJIOKHbIE HETMHEUHBIE CUCTEMBI;

"  pemaTh JIMHEHHBIE ¥ KBaIpaTHBIE HEPABEHCTBA C OJJHON TIEPEMEHHON U UX CHUCTEMBI;

"  pewaTh TEKCTOBBIE 3a7auyl anreOpandeckuM METOJ0M, HHTEPIPETHPOBATH MTOMYUCHHBINH pe3yabTar,
MPOBOJIMTH OTOOP PEUICHU, KCXOIsI U3 (OPMYIIMPOBKH 3a/1a4H;

*  p300paxkaTh YMCIa TOYKAaMH Ha KOOPAWHATHON MPSMOIA;

" OmpenessATh KOOPAWHATHI TOUKH IJIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMU KOOPAMHATAMH; H300pakaTh
MHO>KECTBO PELICHUM TMHEMHOTO HEPABEHCTRBA;



pacro3HaBath apuQMETHIECKUE U TECOMETPUUECKUE TPOTPECCHH; PENIAaTh 3a/1a4u ¢ IPUMEHEHnEM (popMyITbI
00I11eTo YIeHa M CYMMBI HECKOJIBKUX MEPBBIX YJICHOB;

HaXOJIUTh 3HAUeHUs (PYHKINH, 3aJaHHON hopMyInoii, Tabnuieii, rpaguKoM 1Mo ee apryMeHTY; HaXOAUTh
3HAYCHUE apryMEeHTa M0 3HAUeHHIO (DYHKIINH, 3a]JAHHOW TpaiKoM WK TaOIHIei;

OTIpeIeTIATh CBOMCTBA (PYHKINH 1O ee rpauKy; MpUMEHSTh rpaduuecKne MpeACcTaBIeHHS TP PEIICHUN
YpaBHEHUH, CUCTEM, HEPABEHCTB;

o o K
OIMCHIBATH CBOMCTBA M3yUeHHBIX DyHKIMIT (y=KX, Tae K+ 0, y=kx+b, y=x2 y=x3, y =—, y=+/x ), cTpouTH HX
X

rpaduKu;

HCIIOJIH30BaTh MPHOOPETEHHBIE 3HAHNS M YMEHUS B TIPAKTUIECKOHN eI TEILHOCTH U TIOBCEAHEBHOM KU3HH
TS

BBITIOJTHEHUS PACUETOB MO POopMyJiaM, COCTaBICHHS (HOPMYII, BBIPAKAIOIIUX 3aBUCUMOCTH MEXKTY
peanbHBIMH BETMYMHAMI; HAXOKICHUS HY>)KHOH (pOpMYIIBI B CIPAaBOYHBIX MaTepraliax;

MOJIEIIMPOBAHNS IPAKTHYECKUX CUTYAIMH U UCCIICAOBAHUN IIOCTPOSHHBIX MOZETEH C NCIOIb30BaHIUEM
amnmapara anreOpsl;

OITMCaHMS 3aBHCUMOCTEH MeX /1y (PU3MUECKUMH BETMYMHAMH COOTBETCTBYIOIIMMH (HhOpMyJIaMH TIPH
UCCIIEZIOBAHNH HECIIOKHBIX MPAKTUYECKUX CUTYAIHIA;

MHTEPIPETANH TPaQUKOB peaIbHBIX 3aBUCUMOCTEH MEXy BETHYMHAMH.

SJIEMEHTBI JIOTMKH, KOMBUHATOPUKY,
CTATUCTUKU U TEOPUU BEPOATHOCTEHN
yMeThb

MIPOBOJIUTH HECIIOKHBIC J0KA3aTEIbCTBA, IOAyYaTh MIPOCTEHIIINE CIICACTBUS U3 U3BECTHBIX MU paHee
MOJIyYEHHBIX YTBEPXKACHUMN, OIICHUBATH JIOTMUECKYIO PAaBUIIBHOCTh PACCYXACHUH, UCIIOIB30BaTh MPUMEPHI
JUTSL WIUTFOCTPAIIUH U KOHTPIIPUMEPBI JJIs1 OPOBEPIKCHUS YTBEPIKICHUIA,

W3BJIEKaTh HHPOPMAIIHIO, IPEJCTABICHHYIO B TA0JIUIaX, HA JUarpaMMax, rpadukax; COCTaBJIATh TaOIHIIbI,
CTPOUTH JUArpaMMbl U rpauKu;

pemarbh KOMOMHATOPHBIC 33]]aUU IMyTEM CHCTEMATHYECKOTO Tiepebopa BO3ZMOXKHBIX BAPUAHTOB, BBIYUCIIST
Cpe/IHHE 3HAUCHHUS PE3yNIbTATOB U3MEPCHUIA;

HAXOJMTh YaCTOTY COOBITHS, UCIIOJIB3YSI COOCTBCHHBIC HAOJIIO/ICHUS M TOTOBBIC CTATUCTHUCCKUE TaHHBIC;
UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHHS U YMCHUS B TPAKTUICCKON JESITENEHOCTH U TIOBCETHEBHOM KU3HU
JUTS:

BBICTpauBaHUs apryMEHTAIIMH MPH JI0Ka3aTeNIbeTBE (B OpMe MOHOJIOTa U IUAJIOra);

pacro3HaBaHus JIOTUYSCKU HEKOPPEKTHBIX PACCykICHUM;

3aMUCH MAaTEeMATHUYECKUX YTBEPIKICHHHN, TOKA3aTEIbCTB;

aHalTn3a peaabHbIX YMCIIOBBIX JAHHBIX, PEICTABICHHBIX B BUJC JHArPaMM, TPaQUKOB, TAOIHII;

pellIeHus MPAaKTUYSCKUX 33124 B MIOBCEAHEBHON M MPO(ECCHOHAIBHON JIEATSIIbHOCTH C HCIIOJIb30BAHUEM
JICHCTBUI ¢ YMCIIaMU, TIPOLICHTOB, JUTHH, TUIONMAIeH, 00heMOB, BPEMEHH, CKOPOCTH;

pelieHus y4eOHbIX U MPAKTUIECKUX 33/1a4, TPEOYIONIMX CHCTEMATHYECKOro nmepedopa BapuaHToOB;
MOHUMAHUS CTATUCTHUYCCKUX YTBEPXKICHUH.

KosnyecTBO YacoB mo pa3aeaam:

Pasien Konu4yecTBo yacoB B KonTpoasHbie padoThl
padoyeii mporpamme
1. BeogHoe nmoBTropeHue 3 BxonHnast KoHTpONIBbHAS
pabota
2. KBajparnuHas QyHKIMS 27 Nel, Ne2
3. YpaBHEHHUS U HEPABEHCTBA C OJJHOW NEPEMEHHON 19 Ne3
4. YpaBHeHHS 1 HEPABEHCTBA C ABYMS IEpEMEHHBIMU 16 Ne4
Ne5, Ne6
5. Apudmerndeckas ¥ TeOMETPUIECKas MPOTPECCUI 14 ’
6. DneMeHThl KOMOMHATOPUKH U TEOPHH BEPOSITHOCTEH 15 Ne7
UroroBast KOHTpoOJIbHAS
7. UtoroBoe moBTOpeHNE Kypca anreopsl 9 xiacca. 8
pabora
Hroro 102 9

4. Copep:xaHue y4eOHOIro mpeamera



IToBTOpEHME.
Hean: [ToBTOpenune, 0000IIeHNE U CHCTEMAaTH3AITNS 3HAHUN, YMEHHIA 1 HABBIKOB 3a Kypc anreOphl 8 Kiracca.

I'masa 1. KBagpaTuunas pyHKoms.

@yukyusa. Ceoticmea gpyukyuil. Keaopamuwitli mpexunen. Pasnodcenue k6adpamnozo mpexyiena Ha MHONCUmMeu.
Dynxyus y = ax’ + bx + ¢, eé ceoticmea u epagpux. Hepagencmea emopoii cmenenu ¢ 00noii nepementoii. Memoo
UHMEPBAos.

Hean: pacipuTh CBEIEHHUS O CBOWCTBAaX (PYHKIHMH, O3HAKOMHUTBH 00YUYaIOMIUXCA CO CBOHCTBAMH M IpaIKoM
KBaJIpaTU4HOM (GyHKIMH, chOPMHUPOBATE YMEHHE PElIaTh HEPABEHCTBA BUaa ax” + bx + ¢>0 ax? + bx + ¢<0, rue a=# 0.

B Hauane TeMbl cucteMaTU3upyrOTCs cBeneHUs 0 pyHKIMAX. [IoBTOPsIOTCS OCHOBHBIE OHATHSA: QYHKLUS,
apryMeHT, o0JacTh onpeaenacHus: QyHKIuH, rpaduk. J{aroTcs noHATHS 0 BO3pacTaHUM U YOBIBAaHUU (HYHKITUH,
MMPOMEKYTKaX 3HAKOIIOCTOSTHCTBA. TeM caMbIM co3faeTcs 6a3a sl yCBOCHHUS CBOWCTB KBaPATUIHOHN M CTETICHHOM
¢byHKUUH, a TakKe Ui AalbHeHero yrinyoiaeHns GyHKIMOHAIBHBIX IPEACTAaBICHUH IPU U3Y4YEHUH Kypca anreOpsl 1
Hayaj aHaIu3a.

[ToAroTOBUTENBHBIM IATOM K H3YUYEHHIO CBOWCTB KBaIPaTUUYHON (DYHKIUH SBJISETCS TAKIKE PACCMOTPEHUE
BOIIPOCA O KBaJPAaTHOM TPEXWICHE U €r0 KOPHSIX, BBIICIICHUH KBaJpaTa ABY4ICHA U3 KBaIpPAaTHOIO TPEXUICHa,
Pa3NoKEHUH KBaAPaTHOTO TpeXuieHa Ha MHOYKHUTEIH.

3yueHne KBapaTHUHON (yHKIMHM HAYMHAETCS C PacCMOTPEeHHMs (PyHKIMK y=ax?, €& CBOHCTB U 0COOEHHOCTEl
rpaduka, a TaKKe APYTHX YACTHBIX BUIOB KBAJAPATHUIHON QyHKIMK — GyHKIMK y=ax>+n, y=a(x-M)?. DTu cBeIeHUs
UCTIONB3YIOTCS IPY U3YYEHUH CBOMCTB KBaAPaTUYHOMN (QyHKLIUH 001iero Buaa. BaxxHo, yToOb1 0Oyuaromuecs HOHSIIH,
uTO rpaduk GpyHKIUK y = ax? + bx + ¢ MOKeT ObITh MoMy4eH u3 rpaduka QYHKIUU y = ax? ¢ OMOIIBIO JIBYX
napajieNbHbIX NepeHocoB. [IpuéMbl moctpoenus rpaduka GpyHkimu y = ax? + bx + ¢ 0TpabaThIBalOTCS HA KOHKPETHBIX
npumepax. IIpu aToM ocoboe BHUMaHME ClieAyeT yAeTUTh (OPMHUPOBAHUIO Y 00yUAIOIINXCS YMEHUS YKa3bIBaTh
KOOPJAWHATHI BEPLIMHEI apaboIIbl, ee 0Cb CAMMETPHUH, HarpaBlicHHE BETBeW apaboIibl.

[Tpu u3y4yeHun STOH TeMbl AajbHEHIIee pa3BUTHE TIOTyYaeT yMEHHE HaXOIUTh MO TpaduKy MPOMEKYTKH
BO3pacTaHus U yObIBaHUS (DYHKINH, a TAK)KE IPOMEKYTKH, B KOTOPBIX (DYHKLUS COXPAHSET 3HAK.

®opMHUpPOBaHUE YMEHHH PeIlaTh HEPABEHCTBA BUA ax? + bx + ¢>0 ax? + bx + ¢<0, rae a# 0, OCyLIECTBISETCS C
OTIOpO¥ Ha CBeIeHUsI O rpaduKe KBaIpaTHUYHON (YHKIMH (HalpaBiIeHHE BeTBEH MapaboIibl ee pacroioKeHne
oTHOCUTEIBHO ocH OX).

OOyuaromuecs: 3HaKOMSITCS C METOJOM HHTEPBAJIOB, C IIOMOIIBIO KOTOPOTO PELIAIOTCS] HECIOKHBIE
panroHaIbHbIC HEPAaBEHCTBA.

OO0yuaromyecs: 3HaKOMSITCSL CO CBOMCTBaMU CTENIEHHON (QYHKIMM y=X" IPX YETHOM U HEYETHOM HATypaJIbHOM

okazareJe N.. BBO,I[I/ITCH IIOHATHC KOPHA N-¥ CTEIICHHU. 06yqa}0mnecsl JOJIDKHBI IOHUMATb CMBICJI 3aImcen BUIa 3\/— 27 ,

V81 . Onu nonyuaroT NpeJCTaBICHNE O HAXOXKICHUN 3HAUCHHH KOPHS C OMOIIBIO KaIbKYJIATOPA, IPHYEM BHIPAGOTKA
COOTBETCTBYIOIINX YMEHHUH He TpeOyeTcH.

I'maBa 2. YpaBHeHHsI M HEPaBEHCTBA C OIHOM IePeMEHHOM.

Lenvie ypasnenus. Hepasencmaa emopoii cmenenu ¢ 00HOU nepemeHHou. Memoo uHmepseanos.

Henb: cuctemMaTn3npoBaTh U 000OIIUTE CBEIEHUS O PEIICHUH IENbIX C OAHON IepeMeHHOH, chopMHUPOBATH
yYMEHHME PEeIlaTh HEpaBeHCTBa BUa ax? + bx + ¢>0 ax? + bx + ¢<0, rae a# 0. BeipaGoTath yMeHHE PEaTh IPOCTEMIIIe
CUCTEMBI, COJIEpIKallliie ypaBHEHHE BTOPOil CTENEHH C ABYMS IIepEMEHHBIMH, H TEKCTOBBIE 33/1a4H C TOMOIIBIO
COCTaBJICHHS TAKUX CHCTEM; BBIPA0OTATh YMEHHUE PEIIaTh MPOCTEUIIIIEe CUCTEMEI, COJIepIKalllie ypaBHEHUE BTOPOI
CTETICHU C IBYMs TTEPEMEHHBIMHI, U TEKCTOBBIC 3a1a91 C TIOMOIIBIO COCTABJICHHSI TAKMX CHCTEM.

B 371001 TeMe 3aBepIiaeTcs U3yueHUE pallMOHATIBHBIX YPABHEHUN ¢ OTHOM NIepeMeHHOM. B cBA3M ¢ 3TuM
MIPOBOJIUTCSI HEKOTOPOE 0000IEHNE U YTITyOJieHne CBEJIcHUI 00 ypaBHEHHSIX. BBOISTCS TOHSTHS IIEJIOTO PAIIHOHATHHOTO
ypaBHEHUS U ero cTeneHu. O0yJaromuecs 3HAKOMSITCS C PeIIeHUEM YPaBHCHUN TPEThEH CTETICHH U YETBEPTOMN CTETICHH C
MIOMOILBIO PA3JIOKEHUS] HA MHOXKUTENN U BBEICHUS BCIIOMOTaTeNbHOM epeMeHHOo. MeToa peleHus: ypaBHEHUN TyTeM
BBEJICHISI BCTIOMOTaTeIIbHBIX IIEPEMEHHBIX OY/IET IMMPOKO UCIIOIH30BATHCS JATBHEHUINIEM TIPH PEIICHIH
TPUTOHOMETPUUYECKUX, IOTAPUPMHUUECKUX U APYTUX BUIOB yPABHEHHM.

dopMupoBaHUe yMEHHMI pelIaTh HEPaBEHCTBA BUaa ax? + bx + ¢>0 ax? + bx + ¢<0, rae a# 0, ocymecTBisieTcs ¢
OIIOpO¥ Ha CBeJICHUsI O rpadKe KBaIpaTHIYHON QYHKIMH (HAalpaBJIeHUE BETBEH Mapabolibl ee pacioioKeHne
OTHOCUTENBHO ocH OX).

OO0yuatomuecs 3HaKOMSITCSI C METOJIOM HHTEPBAJIOB, C IOMOIIBIO KOTOPOT'O PEIIAFOTCST HECIOKHBIC
paloHaIbHBIE HEPABEHCTBA.



I'naBa 3. YpaBHeHHSsI U HEPABEHCTBA C IBYMSI EPEeMEHHBIMH.

Ypasnenue ¢ 0syms nepemennvimu u e2o epagux. Cucmemsl ypasrenuli 6mopoii cmenenu. Pewenue 3adau ¢
NOMOWBIO CUCTEM YPasHeHUl 8mopoti cmenenu. Hepagencmea ¢ 08yMs nepemeHHbIMU U UX CUCTEMb.

Henb: BeIpaboOTaTh YMEHHSI PEIIATh TPOCTEUIIINE CUCTEMEBI, COIEPIKAIINe ypaBHEHHE BTOPOH CTEIIEHH C ABYMS
MEPEMEHHBIMH, U TEKCTOBBIC 3aJa4U C TOMOIILI0 COCTABICHUS TAKUX CHCTEM.

B manHO# Teme 3aBepIiraeMcst H3y4eHHe CUCTEM YpaBHEHUH ¢ IByMs. iepeMeHHbIMHA. OCHOBHOE BHUMAaHIE
yAenseTCsl CHCTEMaM, B KOTOPBIX OJHO M3 YPaBHEHUH TIEpBOi CTENEHH, a Apyroe BTopoil. M3BecTHBIN o0ydarommmMces
CHoco0 TMOJICTAHOBKH HAXO/HMT 3/IECh JTAbHEHIIICe TPUMECHEHHUE U TIO3BOJISICT CBOJAUTH PEIICHUE TAKUX CUCTEM K
PELICHUIO KBaIPATHOIO YPaBHEHUSI.

O3HaKOMJICHHE O0YYarOIIMXCS ¢ MPUMEpPaMH CUCTEM YPaBHEHUH C IByMsl IEPEMEHHBIMH, B KOTOPBIX 00a
YpaBHEHUS BTOPOH CTENEHH, TOJKHO OCYIIECTBIATHCA ¢ JOCTATOYHOM OCTOPOXKHOCTBIO U OIPaHUYUBATHCS
MPOCTEUIIUMH TIPUMEPAMHU.

[TpuBnedyeHre N3BECTHBIX OOYYAOIIUMCS TPAPHUKOB ITO3BOJISCT IPUBECTH MPUMEPHI TPahUICCKOTO PEIICHHS
cucteM ypaBHeHHH. C MOMOIIBIO rpaduecKux MpeICTaBIeHNH MOXHO HATJISTHO ITOKa3aTh O0YYarOIIMMCS, 9TO CHCTEMBI
JIBYX YpaBHEHUH C IBYMs IEPEMEHHBIMU BTOPOU CTEIIEHU MOTYT UMETh OJIHO, 1BA, TP, YETHIPE PEIICHUS WU HE UMETh
peuieHui.

Pa3paboTranHbIil MaTeMaTHYECKHUN anmapaT MO3BOJIAET CYIIIECTBEHHO PACIIMPHUTH KIIAcC COMEPIKATENFHBIX TEKCTOBBIX
3aJ1a4, peraeMbIX ¢ TOMOIIBIO CUCTEM YpaBHEHUI.

I'naBa 4. ApupMeTnyeckas U reoMeTpHIecKasi MPOrpeccuu

Apupmemuueckasn u ceomempuveckas npozpeccuu. Popmynvl N-20 unena u cymmul nepewix N uieH08 NPocpeccui.
Beckoneuno yovisaiowas ceomempuieckas npocpeccus.

Heab: nath NOHATHA 00 apUPMETHUECKON 1 TEOMETPHUYECKOM MPOrPeccusix Kak YUCIOBBIX
MOCJIEI0BATEILHOCTSIX 0COO0r0 BHUIA.

IIpu n3y4eHnn TeMBI BBOOUTCS MOHATHE MOCIEN0BATENEHOCTH, PA3bICHACTCS CMBICT TEPMHUHA «N-i WIeH
MOCJIEI0BAaTEIbHOCTHY, BEIPA0aTHIBACTCSl YMEHHE HCIIOIb30BaTh MHACKCHOE 0003HAaYEeHHE. DTH CBEACHUS HOCAT
BCIIOMOTATEJbHBIA XapaKTep U UCIOIB3YIOTCS U U3yUeHHs apu(METUIECKON U TeOMETPUIECKON POTPECCHH.
Pabota ¢ popmynamu N-ro 4ieHa U CyMMBI IIEPBBIX N WICHOB IPOTPECCHIA, IOMUMO CBOET'O OCHOBHOTO Ha3HAYEHUS,
MI03BOJISIET HEOAHOKPATHO BO3BPAIAThCA K BHIUMCIICHUSM, TOXKIECTBEHHBIM IPE00OPa30BaHUAM, PEIICHNIO YPAaBHEHHIH,
HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcst XxapakTeprCTHUECKUE CBOMCTBA apru(PMETHUECKON 1 TEOMETPHUYECKOH Iporpeccuii, 4ro
[IO3BOJISIET PACIUUPUTH KPYT NpPEUIaraéMbIx 3a1ad.

I'maBa 5. DneMeHTHI KOMOMHATOPUKHU U TEOPUM BEPOATHOCTEH.

Kombunamopnoe npasuno ymnoorcenus. Ilepecmanosru, pazmewenus, covemarnus. OmnocumenvHas 4acmoma u
8EPOSIMHOCTb CYHAUHO20 COOLIMUSL.

Heab: 03HAKOMHUTH O0YYAIOMIMXCS C MTOHITHAMU NIEPECTAHOBKH, Pa3MEIEHHs], COUECTAHHUS U COOTBETCTBYIOIIHMU
(dhopMysiaMu JIJIs TIOICUETA UX YUCIIA; BBECTH MOHATHS OTHOCUTEIILHOM YaCTOTHI M BEPOSITHOCTU CIIy4aliHOTO COOBITHS.

Nzydenune TeMbl HAUMHAETCS C PEIICHUS 33724, B KOTOPHIX TPEOYETCs COCTaBUTh TE WITU HHbIE KOMOWHAIHH
AJIEMEHTOB M. TTOJICUYNTATE UX YUCIIO. Pa3bsicHIETCS KOMOMHATOPHOE TIPABIIIO YMHOKEHHS, KOTOPOE UCITOJTHATCS B
JabHEeHIeM TIpu BbIBOJIe (hOpMYIT JUIsl TIOACUYETa YUCIia IEPECTAHOBOK, pa3MelleHuid U coueTanuii. [Ipu n3ydenun
JTAHHOTO MaTepHualia Heo0X0IMMO 0OpaTHTh BHUMaHUE 00YJAIOIINXCS HA pa3lInine TIOHATHH «pa3MeleHue» 1
«coderaHue», CPOPMHUPOBATh Y HUX YMEHHE ONPEACIIATh, 0 KAKOM BHJIC KOMOMHAIIMI UAET peub B 3ajaue.

B nmanHO¥ Teme oOydaromuecst 3HAKOMSTCSI C HAYaJIbHBIMH CBEJICHUSIMH U3 TEOPUH BepoATHOCTEH. BBoasTCs
MOHSTHS «CIy4YaiiHOE COOBITHE, KOTHOCHTEIbHAS YaCTOTa, «BEPOSATHOCTD CIIy4aliHOrO cOObITHs». PaccMaTpuBaroTes
CTATUCTUYECKHUI M KIIACCHUECKHUH MOAXOABI K OIPEICIICHUIO BEPOSTHOCTH CIIYIAHOTO COOBITHS. BaXkHO 00paTnTh
BHUMaHUE 00YJarOIIUXCsI HA TO, YTO KIIACCHYECKOE ONPEICIIEHUE BEPOSITHOCTH MOKHO IMPUMEHSTH TOJIBKO K TAKHM
MOJIEIISIM PEAThHBIX COOBITHIM, B KOTOPBIX BCE HCXOIBI SIBIISIIOTCS PABHOBO3MOKHBIMHU.

6. IloBTOpEHMeE.

Henb: [ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3AIIMS 3HAHUH, YMEHUH 1 HABBIKOB, ITOJIYYEHHBIX HAa yPOKaX IO JaHHBIM
TemaM (Kypc aireophl 9 kiacca).






5. TemaTtnueckoe IJIAHUPOBaAHUE 110 aﬂreﬁpe B 9 KI1acce

Ne
KoJu-Bo
naparpada/ XapakTepucTHKA OCHOBHBIX BU/IOB J1eSITeJIbHOCTH
Conep:xanue yueOHOro MaTepuaJia 4acoB N N
IIYHKTA o0yyaronuxcs (Ha ypoBHe Y4eOHbIX /IeiicTBHIA)
yueOHHKa
BBOJIHOE IOBTOPEHHUE 34 BrimonusaTe apudmMerrnueckue AeHCTBHA ¢ aaredpanyecKuMu
Pemrenne 3amad mo teme «Anrebpandeckue Ipoom» 1lug npobsiMu. TIpoBepsTh MPABMIIBHOCTH BEIYHCIICHUH. Penrath
Pemenue 3ana4 no teme «JIuHeliHble U KBaAPAaTHBIE YPABHEHUS» lu JIMHEWHBIE YPABHEHHS U HEPABEHCTBA, KBAAPATHBIE M IPOOHO-
Bxoonas KOHmMPOJIbHAS pa60ma, ly PpallMOHAJILHBIC YPAaBHCHUA. Pemate TekCcTOBBIC 3aJa4u.
I'nasa |. KBAAPATUYHASA ®YHKIUSA 274 Brrancisate 3HaueHnst GyHKIUH, 33JaHHON QOpMYIIOH, a
§1 @DYHKIIMU U UX CBOMCTBA 74 TaKxe AByMs TpeMs ¢popmynamu. ONKChIBaTh CBOHCTBA
§2 KBagpatHblil TpexuieH 54 (hyHKIMI Ha OCHOBE MX TPaUUeCcKOro MPEJICTABICHHUS.
Koumpononas paboma Nel 1y WuTepripetupoBath rpaduKy peaibHBIX 3aBUCHMOCTEH.
§3 Kpanpatnunas QyHKIms 1 ee rpadux 74 IToka3bIBaTh CXEMaTUYECKH TOJIOKEHUE HA KOOPIMHATHOU
§4 Crenennast pynkius. Kopens N-ii cteneHy. 64 rwiockocTH rpadukoB dyHKimii y=ax’, y=ax*+n, y=a(x-my’.
Koumponvnas paboma Ne2 1y Crpouts rpadux dynkuwmm y = ax’ + bx + ¢, ymers
YKa3bIBaTh KOOPUHATHI BEPIIMHBI Tapaboibl, e€ och
CUMMETPHUH, HAIIpaBIIeHNE BeTBEH MapadoIbl.
N300paxaTh cXeMaTHYeCKH IpadK QYHKIMH y = X" ¢ YETHBIM
1 HEUYETHBIM N. IOHUMAThL CMBICJ 3aIllUCEN BUIA %, ‘{/5 U T.I.,
I7ie a - HeKoTopoe uncio. IMeTs mpencraBienue o
HaxO0JICHUU KOPHEU N — i CTENEHU C MOMOILIBIO
KaJIbKYJISITOPA.
Inasa |l. YPABHEHUSI U HEPABEHCTBA C OJITHOM IEPEMEHHOM 194 Pemate ypaBHeHMs TpEeThEH U YETBEPTOU CTEIIEHH C IIOMOLIBIO
§5 YpaBHEHUS ¢ OTHON NEPEMEHHON 10 q Pas3y0KEeHUs] HA MHOXKHUTEIN U BBEICHUS BCIIOMOTaTEIbHbBIX
§6 HepaBeHcTBa ¢ 0JTHON TIEpeMEHHOMN 8u MIEPEMEHHBIX, B YaCTHOCTH PeIllaTh OWKBaIpaTHBIC yPAaBHEHMUSI.
KOHmpO_/ZbHa}Z pa60ma No3 ly Pemars 21'p06HBIe panuroHalibHbIC YPaBHEHU, CBOS UX K
[IETTBIM YPAaBHEHUSM C TOCIEAYIOMEH TPOBEPKON KOPHSL.
Pemiate HepaBeHCTBA BTOPOI CTENEHU, UCTIONb3YSI
rpaduyeckue npejacrasicHus. Mcmonp30BaTh METO
WHTEPBAJIOB JIJISl PEIICHUS HECIOKHBIX PAITMOHATHHBIX
HEPaBEHCTB.
I'nasa Ill. YPABHEHHUS 1 HEPABEHCTBA C IBYMS IEPEMEHHBIMHU 16 4 Crpouts rpaduku ypaBHEHHUH ¢ 1ByMs IEPEMEHHBIMU B
§7 YpaBHEHUs ¢ ABYMsI IEPEMEHHBIMHU U UX CUCTEMBI 9y MPOCTENIINX CIydastx, Koraa rpaduKkoM sSBIsIeTCs mpsiMas,
§8 HepaseHcTBa ¢ AByMSI MIEPEMEHHBIMHU M FIX CHCTEMBI 64 mapaboda, rurepboia, OKPY>KHOCTE. MICTIOIB30BaTh UX IS
Konmponvnas paboma Ned lu rpauyecKoro pemeHus CHCTEM YPaBHEHUN C IBYM

IIepEeMEHHBIMH. Pemats ciocobom
MTO/ICTAHOBKH CHCTEMBI ABYX YPaBHEHUH C IBYyMSI
MEePEMEHHBIMH, B KOTOPBIX OJHO YpaBHEHHUE MEPBON CTETICHH,
a Apyroe — BTOPOM cTerneHu. Pemarh TeKCTOBBIE 3a]a4H,
HCIIOJNIB3YSl B KAUECTBE are0pandecKoil MOJIEH CUCTEMY




ypaBHEHUI1 BTOPOH CTENEHH C JBYMS MTEPEMEHHBIMHU; PEIIaTh
COCTaBJICHHYIO CHCTEMY, HHTEPIIPETHPOBATh PE3yJIbTaT.

I'nasa IV. APUODMETHUYECKAS U TEOMETPUYECKAS IPOT'PECCUU 14 4 [TpuMeHSATh UHACKCHBIC 0003HAYCHHUS )T YWICHOB
§9 Apudmernueckas mporpeccust 64 rocyeoBaTeNbHOCTH. [IpUBOANTE pHUMEpHI 331aHUs
Koumponvnas paboma N 5 lu IocIeI0BaTeNbHOCTEN (hOpMyIIO N-TO WieHa U
§10 IeomeTpuyecKas IIporpeccus 64 PEKYpPPEHTHOM (POPMYJIOH. BeBoauts
Konmponvnas paboma Ne 6 1y ¢dbopmyny N-ro uieHa apupMeTHUECKON IPOrPEeCccHu 1
TEOMETPHUYECKON MTPOrPECCUH, CYMMBI IIEPBBIX N YJICHOB
apupMETHICCKON 1 TEOMETPUIECKOM TIPOTPECCHH, peraTh
3aJauy C UCTIOJIb30BaHKeM THX Gopmyi. JlokasbiBaTh
XapaKTepUCTUIECKOE CBOWCTBO apU(PMETHUECKON
FeOMETPUYECKOH Iporpeccuil. Pemars 3a1auu Ha CIIOXKHbBIE
IPOIICHTHI, UCIIONB3YS MPH HEOOXOTUMOCTH KaJIBbKYJATOP.
Caasa V. DJJIEMEHTBI KOMBMHATOPUKHU U TEOPUU BEPOSITHOCTEM 154 BrImonHsATh nepedop Bcex BO3MOKHBIX BAPHAHTOB JUIS
§11 D1eMeHThl KOMOMHATOPUKH 74 nepecuéra 00beKTOB 1 KoMOuHauuii. [IpumensTs npaBuio
§12 HavansHble CBeICHHS U3 TEOPHH BEPOATHOCTEH 74 KOMOMHATOPHOTO YMHOXECHHUS. Pacnio3zHaBaTh 3a/1auu Ha
Koumponvnas paboma Ne 7 1y BBIYMCJIEHHUE YMCIIA IEPECTAHOBOK, pa3MELIEHU, COYETAaHUN U
NPUMEHSATH COOTBETCTBYIOIIHE (DOPMYIIBI.
BreramcnsaTs 4acToTy Cciy4aifHOTO cOOBITHS. OlIEHUBATh
BEPOSITHOCTh CITYYalHOTO COOBITHS C IIOMOIIBIO YaCTOTEHI,
YCTaHOBJICHHOH OIBITHBIM ITyTEM. HaxonuTs BEpOsATHOCTH
CIIy4yaifHOTO COOBITHS HA OCHOBE KJIACCHYECKOT'O OTIpe/IeIICHIE
BEpPOATHOCTH. [ IpUBOANTE MPUMEPHI TOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHIA.
IHOBTOPEHHUE 84
Umoeo 102 4




Kaﬂeﬂuapﬂo-TeMaaneCKoe IJIAHUPOBAHHUE

Ne /3. Tema ypoka Konn- OCHOBHbIE BHILI Buasl KoHTpOJIA TpeOoBaHus K YPOBHIO NOATOTOBKH YYaIMXCsl Hara
n/n 4ecTB N 3HATH yMeThb JIaH ¢pakT
o y4eOHoi
yacop | ACATEIBHOCTH
I. TloBtopenme Kypca «Auaredpa — 8» (3 uaca).
1 Pemrenue 3agau mo teme 1 WunuBuayansHas [IpobaemHubie 3HaTh npeobpa3oBaHue YmeTtpb
«Anrebpandeckue Ipoom. pabora 3a1aHS, paIrmoOHAIBHBIX peoOpa3oBEIBATh
(bpoHTaNbHBIN BBIPQ)KEHUI, HCTIOIIB3YS palnMoHaIbHbIE
orpoc, yII- BCE JICICTBUS C BBIPAKEHUS,
pasKHEHHUS anreOpandecKuMu HCIONbB3YS BCE
JIPOOSIMHU JeHCTBHSI C
anredpanvaecKuMu
IPpOOsIMH
2 Pewenue 3anay no teme 1 Pewienue WunuBuayaneHas 3HaTh (HhOpMYITBI KOPHEH YMeTh pemathb
«JluHelHbIe U KBaJpaTHEIC MPUMEPOB C paboTa y J0CcKH KBaJpaTHOTO YPAaBHEHHUS, | HETOJHBIC U MOJHEIC
YpaBHECHUS. KOMMEHTHPOBaHHUE Teopemy Buera, KBaJ[paTHbIC
M omnpeneneHue YpaBHEHUS BCEX
JUCKPUMHHAHTA THUIIOB, JIMHEHHbIE
ypaBHEHHUS
3 BxogHast KOHTpOJIbHAA 1 Pemenne OpoHTATBHBIN 3HaTh TEOPETHUYECKUI YmMeTb 0600maTh u
pao6ora. KOHTPOJIBHBIX MUCbMEHHBIH MaTepHaj 110 OCHOBHBIM CHCTEMaTHU3UPOBaTh
pabot KOHTPOJIb paszernaM Kypca anreOpbl | 3HaHHsI IO OCHOBHBIM
8 kiacca TeMaM Kypca
«Anrebpa — 8»
Il. Ksagparuunas ¢pyHkuus (27 yacoB).
4 §1 1 Pabora ¢ NunuBunyanbHas 3HaTh onpeseieHue VYMeTh 3a1aBaTh
Y4eOHIKOM paboTa y 1oCKu YHCIOBOW (DYHKIIUH (yHKIIOHATBHYIO
[lonsTne pyHKUINN 3aBUCHUMOCTb MEXKIY
MHOX€ECTBaMH
5 §1 1 YyeOHnas YcerHbil onpoc o | 3HaTH 00J1aCTh YMeTh HaXOOUTh
MpaKTHIecKas KapTOYKaM. omnpeesieHus U 001acTb o0nacTh onpeneneHus

OO6nacTh onpe/esieHus 1
00J1acTh 3HaUCHUHN QYHKITHH

pabora B mapax

3HA4YeHUH QyHKINH,
CII0CO0BI 3a/1aHUs
GyHKIIH

1 00J1acTh 3HAYCHUH
(GyHKIMH, O0BSICHSITH
W3yUYCHHBIH MaTepHa
Ha CaMOCTOSATEIILHO
MOI00paHHbBIX
KOHKPETHBIX
mpuMepax




6 §1 Pabora c DpOoHTAJIBHBIN 3Hatp 001acTh YMeTh HaXOIUTh
y4eOHUKOM. orpoc olpeiesIeHusI U 00J1acTh 00J1aCTh OIpeeNIeHNs
3HA4YeHUH QyHKINH, 1 0051acTh 3HAUYCHUH
O61aCTH ONpEIEICHIA 1 CHOCOOBI 3a/1aHUs ¢dbyHKUINY, ?6’LHCH$ITB
0BIaCTb 3HAYCHHUI (yHKIMHN byHKINIT W3y4YCHHBIH MaTepua
Ha CaMOCTOSITENILHO
MoJ00paHHBIX
KOHKPETHBIX
npuMepax
7 §1 VYuebnas TBopueckoe 3HaTh OCHOBHBIE YMeTh UCII0JIB30BaTh
MIpaKTUYeCKast 3a7aHue CBOMCTBA (DYHKITHIA: JUIA IIOCTPOCHUSA
pabota B mapax MOHOTOHHOCTb, rpadika OCHOBHBIE
HaunOoJblIee U CBOMCTBa QYyHKIMNA:
CoiicTBa 1 rpaduku HaMMEHbIIIee 3HAYCHUS MOHOTOHHOCTS,
OCHOBHBIX (PYHKIHH GyHKIHH, HauOoJIbIIee U
OrPaHUYEHHOCTb U HanMEHbIIIee
HETPEPHIBHOCTD 3HaveHus QpyHKIHY,
OTPaHUYEHHOCTH U
HETNPEPHIBHOCTD
8 §1 NunuBunyanbHas OO6yuaroras 3HAThL OCHOBHEIE VYMeTh UCIIOJIL30BaTh
pabora CaMOCTOATENIbHAs CBOMCTBA (DYHKITHIA: JUIA IIOCTPOECHUS
pabota MOHOTOHHOCTS, rpaduka OCHOBHBIE
HauOoJbIIee U cBoiicTBa pyHKIHIL:
CoiicTBa 1 rpaduku HaVMEHbIIIee 3HAYCHUS MOHOTOHHOCTS,
OCHOBHBIX (DYHKITHH ¢byHKINY, HauOobIIee U
OrpaHUYEHHOCTDb U HanMEHbIIIee
HETPEPHIBHOCTH 3Ha4eHus PpyHKIHY,
OTPaHUYEHHOCTh U
HETNPEPHIBHOCTD
9 §1 WunuBunyansHas NunuBunyansHas 3HaTh TEOPETUUECKUI VYMeTh 3a/1aBaTh
pabora ¢ paboTa y 10oCKH, Mmatepuain §1 (YHKIIMH pa3HBIMU
CaMOOIICHKOM MaTeMaTHYeCKUN crocobaMu, HaXOAUTh
. JUKTaHT. o0nacTh onpeneneHus
BrinonHenne ynpaxxHeHUH o
W 00JIaCTh 3HAYCHUH
(GYHKIUH 110 TpaduKy
1 aHATUTUYECKU
10 §1 Pemenue VYcerHbli onpoc 0 | 3HATh TEOPETHUECKUN YMeTh 3a1aBaTh
BBIPKCHHIA KapTOYKaM. Marepuain §1 (hYyHKIUA pa3HBEIMH
Brimonnenue ynpaxxHeHUH c croco0aMu, HaXOAUTh
KOMMEHTHPOBaHHUE 00J1aCTh OIpeeNIeHNs

M

¥ 00J1aCTh 3HAYEHUI




GyHKIHH 110 rpaduky
Y aHATUTHYCCKH

11 | 8 §2 Pabora ¢ WnauBuyansHast 3HaTh onpezencHue YMeTh HaxXOqUTh
yueOHUKOM paboTa y TOCKH KBaJIpaTHOTO TPEXWIEHA. | KOPHU KBaJpaTHOIO
Iloustue TpéxuwieHa. Boiaensath
KBapaTHbIi TpEXUICH 1 ero JuckpumuHaHTa. Kak KBaJpaT IByWICHA U3
3aBHCUT KOJINYECTBO KBaJIpaTHOTO
KopHn KOpHEH KBagpaTHOrO TpéxuieHa
TpEXWICHA OT 3HaKa
JTUCKPUMMHAHTA.
12 |1 9 §2 CocraBneHnune WnpuBunyaneHas, | 3HaTh ONpeAeleHUe KBaa- | YMETh HaXOOUTh
OIIOPHOTO YCTHBIN OIIPOC 110 paTHOro TpéxwieHa. KOPHH KBaJIpaTHOTO
KOHCIIEKTa KapTOUYKaM. Ilons-tue TpéxuneHa. Belnensats
KBagpatHblil TpEXUIiEH U €ro nuckpuMmuHaHTa. Kak KBaJpatT ABY4YICHA U3
KOPHHU 3aBHCHUT KOJINYECTBO KBaJpaTHOIO
KOpHEeW KBaJpaTHOTO TpéxusieHa
TpEXUJIEHa OT 3HaKa
JUCKPUMHHAHTA.
13 |1 §2 WnauBuyansHas OpOoHTATBHBIN 3HaTh TEOPEMY O YMeTh paznakuBaTh
0 pabora orpoc pasioke-HUU Ha KBaJ[paTHBIA TPEXUWICH
MHOXHTENN KBaj- Ha MHOKUTEJIH C
paTtHOro TpéxwieHa. HCTIOJIb30BaHUEM
Dopmy-11y pazIoKeHUs (opMyIIBI pa3oKEeHHS
Paznoxxenue kBagpaTHOTO KBaJIpaT-HOTO TpEXWIeHa | KBaJApaTHOTO
TpEXUICHA Ha MHOXKUTEIH Ha MHO>KUTEJH. TpEXUJIeHa Ha
MHOXHTEJH.
Coxkpariath
anredpanvecKue
IIpo0OH, conepIKaIine
KBaJPAaTHBIN TPEXUIIEH
14 |1 §2 NunuBunyanbHas OOGyuatomas 3HaTh TEOpPEMY O YMeTh pa3znaxuBaTh
1 pabora c CaMOCTOSITENIbHAs Pas3yioKeHUH Ha MHOXKH- KBaJpaTHBIN TPEXUICH
CaMOOIIEHKOH. pabora TEJU KBaIpaTHOTO Ha MHOKHUTENH C HC-

Pasznoxenue kBagpaTHOrO
TpEXUWIEHa HA MHOKUTENN

Tpé€xuwieHa. Dopmyiy
pa3iIoXKeHHs KBapaTHOTO
TpéxXusieHa Ha
MHOKUTEIIH.

MOJIb30BaHUEM
¢dopmysl pas-
JIOKEHHUS KBAAPATHOTO
Tpé€XujieHa Ha
MHOKHUTEIH.
Coxkpammats anre-
Opandeckue aQpoou,
cofieprKanye




KBaJIpaTHBIN TPEXUJIEH

15

§2

Brinonnenue ynpaxxHeHUN

Pemenne
BBIPAKCHUU

c
KOMMEHTHPOBAHHE
M

®poHTaTBHBIN
oTnpoc

3HaATh TEOPETUICCKUI
Matepuan §2

VYMeTh HaXOIUTh
KOPHU KBaJIpaTHOTO
Tpé€xuwieHa. Beiaensate
KBaJIpaT JBy4ICHA U3
KBaJIPaTHOTO
TpéXUsIeHa.
PasnaxxuBartb
KBaJIpaTHbIN TPEXUJIEH
Ha MHOXXHUTEIHU C
HCIIOJIb30BaHUEM
(hopMyITBI pa3IOKEHUS
KBaJIpaTHOTO
TpéXUseHa Ha
MHO>KUTEIH.
Cokpaniatb
anreOpanydecKue
IIpo0H, collepIKaIue
KBaJIPaTHBIN TPEXUIIEH

16

(B

§1,2

KonTtpoasnas padora Nel
no teme «[lonsitne

hyHKIII

Pemenne
KOHTPOJIBHBIX
pabot

OpOHTAJIBHBIN
HHUCHMEHHBIN
KOHTPOJIb

3HaTh TEOPETHUYECKUI
MaTepHal 1o Teme
«[lonsitne QyHKIUMY.

YMeTh NPUMEHSTh
TEOPETUUECKUI
MaTepuai 1o TeMe
«IlonsaTHe GyHKINN»
K pELIEHUIO 33]1a4.

17

§3

Oyukmus y = ax?, eé
CBOHCTBa U rpauk

Pabora ¢
YIeOHHKOM

NunuBunyanbHas
paboTa y 1ocKu

3HaTh cBOICcTBA PYHKIMH
y = ax®, ¥ UX oNucaHue

10 rpaduKy MOCTPOESHHOMN

GyHKIMH

YMeTb CTPOUTH
rpaduk QyHKIUN Y =
ax?, oGBACHSITH
W3yUYCHHBIC
MOJIOKEHHUS Ha
CaMOCTOSITENTLHO
Mo/I00paHHbBIX
KOHKPETHBIX
npuMepax, pemarh
rpadudeckue
ypaBHEHUS,
OMpeNeNATh YUCIIO
pelIeHuil cucTeMbl
YpaBHEHUH C
MOMOIIBIO
rpadUuecKOro MeToaa

18

[35Y

§3

Oyuknus y = ax?, eé
CBOHCTBa U rpauk

NunuBunyanbHas
pabora

YcTHBIM onpoc 1o
KapTOYKaMm.

3HaTh CBOMCTBA (DYHKIUH
y = ax®, 1 ¥X OIHUCAaHNe

VYMeTh CTPOUTH
rpaduk QyHKIUH Y =




o TpaduKy MOCTPOCHHOM
byHKIAHA

ax?, 0OBSICHSITD
W3y4eHHBIE
TIOJIOKCHUS Ha
CaMOCTOSITENTLHO
MOA00PaHHBIX
KOHKPETHBIX
npuMepax, pemaTh
rpaduIecKue
ypaBHEHUS,
OTIpEeNeNATh YUCIIO
pEILIeHU CUCTEMBI
YpaBHEHUH C
MOMOIIBIO
rpadUUecKoro MeToaa

19

§3

[Toctpoenue rpaduka
dysku y = ax?

Yuebnas
HpaKTHYECKas
pabota B mapax

OpOoHTATBHBIN
orpoc

3HaTh CBOWCTBA (HYYHKITUH
y = ax®, ¥ UX OIHUCAaHHe
1o rpaduKy MOCTPOSHHOH
GyHKIMH

YMeTb CTpOUTH
rpaduk QyHKIUN Y =
ax?, 00BACHATD
W3y4YCHHBIC
MOJIOXKEHHUS Ha
CaMOCTOSITENTLHO
MOI00paHHbBIX
KOHKPETHBIX
npuMepax, pemaTh
rpadudeckue
ypaBHEHUS,
OMpeNeNATh YUCIIO
pELLIEeHHUI CUCTEMBI
YpPaBHEHUH C
MTOMOIIIBIO
rpadUuecKoro MeToJia

20

§3

I'paduku hyHKIMH
y=ax’+n u
y = a(x —m)?

CocraBnenne
OTIOPHOTO
KOHCIIEKTA

TBopueckoe
3a/1aHKE

3HaTh KaK C IIOMOIILIO
napajieabHOro nepeHoca
BJIEBO (BIIPaBO), BBEPX
(BHH3) TOCTPOUTH
rpaduku QyHKIMN Y =
ax’+n u

y =a(x-m)’

YMeTh 110 aJITOpUTMY
CTpOUTH rpauKu
dyskmuit y = ax? +n
uy=ax-m)u
OIHCHIBATH UX
CBOICTBA,;
OCYILIECTBIISTD
IIPOBEPKY BHIBOJIOB,
IIOJIOKCHUH,
3aKOHOMEPHOCTEH,
TeopeM; OOBICHSTH
W3y4YCHHBIE




[IOJIOKEHUS Ha
CaMOCTOSTENLHO
Mo100paHHBIX
KOHKPETHBIX
puMepax

21

[35Y

§3

I'paduxn hyHxunit
y=ax’+n u
y = a(x —m)?

WHnuBuayansHas
pabota

OO0yyaromias
CaMOCTOSITeTIbHAS
pabora

3HATh KaK C TOMOIIBIO
napanieabHOro nepeHoca
BJIEBO (BIIPABO), BBEPX
(BHHU3) TOCTPOUTH
rpaduky GyHKIMN Y =
ax’+n u

y = a(x — m)?

YMeTh 110 aJITOPUTMY
CTpOUTH rpauKu
dynxmmit y =ax?+n
uy=a(x-m)’n
OTHCBIBATh UX
CBOMCTBA,;
OCYILIECTBIISITh
IIPOBEPKY BBIBOJIOB,
MOJIOXKCHUH,
3aKOHOMEPHOCTEM,
TeopeM; OOBICHSTH
HU3YUYCHHBIC
TOJIOKCHUS Ha
CaMOCTOSITENILHO
MOI00paHHbBIX
KOHKPETHBIX
npuMepax

22

[2=Y

§3

[Toctpoenue u
uccie0BaHue rpagukoB
dhyHKIHIA

y=ax’+n u

y =a(x-m)’

YueOHas
paKTHYEeCKas
pabota B mapax

WunuBunyansHas
paboTa y JIOCKH,
MaTeMaTHYeCKHui
JMKTaHT.

3HaTh KaK ¢ IOMOLIBIO
napajiieabHOro nepeHoca
BJIEBO (BIPaBO), BBEPX
(BHU3) TOCTPOUTH
rpaduku QyHKIHN Y =
ax’+nu

y = a(x —m)?

YMeTh 10 allrOpuT™My
CTpOUTH rpaduKu
dynxmmit y =ax?+n
uy=a(x-m)’u
OIINCBhIBATHh UX
CBOMCTBA,;
OCYIIECTBIISTH MPO-
BEPKY BBIBOJIOB,
MOJIOKECHUH, 3a-
KOHOMEPHOCTEH,
TeopeM; 0OBIC-HATh
HU3YUYCHHBIC
ITIOJIOKCHUSI Ha
CaMOCTOSITEIIEHO
Mo100paHHbBIX
KOHKPETHBIX
mpuMepax

23

N

§3

[Moctpoenue rpaduka
KBapaTHUYHON (YyHKIMH

CocTaBiieHue
OIIOPHOT'O
KOHCIIEKTA

YcTHBIN onpoc 1o
KapTOUKaM.

3HaTh cBOIcTBA PYHKIMH
y = ax®, ¥ ¥X ONHCaHNe
110 TpaduKy MOCTPOCHHOM

YMeTh cTpOuTh
rpaduk QyHK-IMH Y =
ax?, 00BSACHSTD




byHKIAHA

U3y4YeH-Hble
MIOJIOXKEHHUS Ha
CaMOCTO-ATENbHO
Mo1I00paHHBIX
KOHKPET-HBIX
npuMepax, pemaTh
rpadu-yeckue
ypaBHEHUS,
OIIpeNeNATh YUCIIO
PELLIEHHUI CUCTEMBI
YpaBHEHUH C
MOMOIIBIO
rpadUuecKoro MeToaa

24

§3

VYnpaxHeHHe B IOCTPOSHUH
rpaduka KBaJ[paTHIHON

GyHKIIH

Pemenne
BBIPAKCHHI

c
KOMMCHTHPOBAHHUE
M

NunuBunyanbHas
paboTa y TocKu

3HaTh cBOICcTBA PYHKIMH
y = ax®, 1 UX OIHUCAHHe

Mo rpauKy MOCTPOSHHON

GyHKIMH

YMETb CTPOUTH
rpaduk QyHK-TIHH Y =
ax?, 00BSCHSITD
W3y4YeH-HbIE
TOJIOKCHUS Ha
CaMOCTO-ATEJILHO
MOI00paHHbBIX
KOHKPET-HBIX
npuMepax, pemaTh
rpadu-deckue
ypaBHEHUS,
OMpeNeNATh YUCIIO
peLIeHUH CHCTEMBbI
YpPaBHEHUH C
MOMOIIBIO
rpadMuecKoro MeToia

25

N

§4

®Oyukims y = X"

Pabora c
yIeOHUKOM

®poHTANBHBIN
orpoc

3HaTh BUIBI PYHKIHH.
Oyuknus y = X", ux
CBOMCTBA U BUJIBI
rpa¢ukoB

YMeTs cBOOOAHO
YHUTaTh FPapUKH,
OIUCHIBATH CBOWCTBA
¢byHKUIMH 110 €€
rpaduKy, IPUMEHSTh
HPUEMBI
mpeoOpazoBaHUs
rpad)MKOB; IPOBOIUTH
CpaBHUTEIbHBIN
aHaJIN3, COMOCTABIISTh

26

N

§4

CaoiicTBa u rpaduk
¢Gyukun y = X"

CocTaBiieHue
OIIOPHOT'O
KOHCIIEKTA

OO0yuaromias
CaMOCTOSITeTIbHAS
pabora

3HaTh BUIBI PYHKIHH.
Oyuknus y = X", ux
CBOWCTBA U BHJIbI

VYmers ¢cBOOOIHO
YUTaTh IpauK,
ONHNCHIBATH CBOMCTBA




rpaduKoB

dbyHKIHA 0 €€
rpaduKy, IPUMECHSITh
IPUEMBI
peoOpa3oBaHUs
rpaduKOB; TPOBOIUTH
CpaBHUTENbHBIN
aHaJN3, COTIOCTABNIATh

27 | 2 §4 WNHpuBuyansHas OpOoHTAIILHBIN 3HaTh oNpeAeeHue , YMeTb BBIYUCIIATD
4 pabora orpoc KOpHS N — i CTETeHH, 3HAYEeHHUE KBaJIPATHBIX
Kopens n — i1 crenenu MpaBujia U3BJICUCHUS KOpHEH, HE UCIIONb3Ys
KOpHSI N — i CTETIeHU U3 TaOJHILy KBaJIpaToB
qrcia HaTypaJIbHBIX YHCel
28 | 2 §4 Yuebnas Marematndeckuii | 3HaTh ONpeAeIeHUE YMeTh HCIIONIb30BaTh
5 MPaKTUYECKast JUKTAHT. CTETICHH C PAllMOHAJIBHBIM | CBOMCTBA CTEIICHU C
paboTta B mapax MoKa3aTesieM, CBOMCTBA paloHaIbHBIM
CTENEeHHU C PallMOHAJIBHBIM | TIOKa3aTeNeM s
CreneHp ¢ pauOHANbHBIM MIOKa3aTeneM TOKIECTBEHHBIX
[IOKa3aTeneM npeoOpa3oBaHMii
BBIPAKECHU,
COJIEPKALINX CTETIEHU
¢ IpoOHBIMHU
MTOKa3aTeSIMH
29 | 2 §3,4 NHuBuyansHas TecroBas paboTa 3HaTh TEOPETHUYECKUI YMeTh NPUMEHSTh
6 O06o00maromuii ypok no TeMme pabora c Matepuan §3,4 TEOPETUIECKUN
«KBanpaTuunas GyHKIHDY CaMOOLIEHKOM. Marepuan §3.4 x
pEIIeHuIO 3aa4
30 | 2 §3,4 Penrenue OpoHTANBHBIN 3HaTh TEOPETHYCCKUI YMeTh IpUMEHSATh
7 KOHTPOJIBHBIX MUCbMEHHBIH MaTepuan 1o TeMe TEOPETUIECKHUN
KonTpoannas padora Ne2
10 Teme «KBasipaTiunas 1 pabot KOHTPOJIb «KBagpartnunas u MaTepuai 1o TeMe
CTeneHHas (hyHKIHIY CTereHHast (QYHKITU». «KBagpatuunas u
CTeneHHass (YHKIUH»
K pEIICHUIO 3aay.
I1l. YpaBHeHHs] U HEPABEHCTBA ¢ O/IHOI nmepeMeHHo# — 19 uacoB.
311 §5 CocrasiieHue NunuBuyansHas 3HaTh omnpeseicHue YMeTh pemiath 1ejse
1 OTIOPHOTO paboTa y ToCKH LIEIOTO YpaBHEHMS. ypaBHeHus 2,3
KOHCIIEKTa IlonsTre crenenn CTETNEHEN; pelarTh

Henoe ypaBHEHUE U €T0
KOpHH

HPOU3BOJILHOTO IIETI0TO
ypaBHeHus1. CiocoObl
peureHust OMKBaAPATHBIX
YpaBHEHUH.

OMKBapaTHBIC
YpaBHCHUS;
OTIPENIENATh CTENCHb
ypaBHEHHSI.




3 §5 Pabora c VYcrHbIl onipoc 0 | 3HATH OMpe/IeIeHNe YMeTh pemarh meibic
2 yIeOHUKOM KapTOYKaM. IIEJIOTO YpaBHEHHUS. ypaBHEHUS 2,3
[onsiTre cTeneHu CTeTeHell; pemarb
enoe ypaBHEHUE U €T0
KopHI MPOU3BOJBHOTO LIEIOTO OuKBaIpaTHBIE
ypaBHeHUs1. CriocoOb1 YpaBHEHHUS;
peneHns OMKBagPaTHBIX | ONpPEAETSATH CTENeHb
YpaBHEHHH. ypaBHEHHSI.
3 §5 WHnuBuayaneHas OpOoHTATIBHBIN 3HaTh onpeeneHne YMeTh pemath 1ejse
3 pabora c ompoc IEJIOTO yPaBHEHHSL. ypaBHeHus 2,3
CaMOOLICHKOH [onsiTre creneHu CTeTeHell; pemarb
Pemrenue nensix ypaBHeHHR MPOU3BOJIBHOTO LIEIOTO OuKBaIpaTHBIE
ypaBHeHus1. CriocoObl YpaBHEHUS;
peleHus OMKBaJPaTHBIX | ONpPEAETSATH CTENeHb
YpaBHEHUM. YpaBHEHUSL.
3 §5 Yuebnas TBopueckoe 3HaTh oNpeAeIcHUe YMeTh pemats 1einsie
4 MPaKTUYECKast 3aaHue LIEJIOTO yPaBHEHUSI. ypaBHeHus 2,3
paboTa B mapax [Tonsarue crenexnu CTENEHEN; peraTh
Pemrenue nensix ypaBHeHHH MPOU3BOJIBHOTO LIEIOTO OuKBapaTHBIE
ypaBHeHus1. CiocoObl YpaBHEHUS;
peleHns OMKBaPaTHBIX | ONpPEAETSATh CTeleHb
YpaBHEHUM. YpaBHEHUSL.
3 §5 CocrasieHne Obyuatomas 3HaTh OoNpeeIcHUE YMmeTs pemats
5 OIIOPHOTO CaMOCTOSITEIbHAS JIpOOHOr0 PalMOHAIBHOTO | IPOOHBIE
JpobHble parioHanbHbIe KOHCIIEKTa pabora ypaBHEHUS. AITOPUTM paluOHAJIBHBIE
ypaBHEHUS peteHus APOOHBIX YpaBHEHUS 110
panroHaIbHBIX 3aJJaHHOMY
ypaBHEHUI AITOPUTMY.
3 §5 WnnuBuayansHas WnnuBuayanbHas 3HAaTh aJTOPUTM PELICHUs] | YMETh penarh
6 pabora paboTa y T0CKH, JIPOOHBIX PAIlMOHATBHBIX | APOOHBIE
JpoOHble panioHaNbHbIE MaTeMaTHYeCKUH ypaBHEHUI pauroHajIbHbIE
ypaBHEHUS JIUKTAHT. YpaBHEHUS 110
3aJJaHHOMY
AITOPUTMY.
3 §5 IIpakThkym VYceTHbll onpoc 1o | 3HAaTh ONpeeeHUE YMmeTs pemarts
7 pereHus 3a1a4q KapTOYKaM. JIPOOHOTO PaIMOHAIBHOTO | TPOOHBIE
ypaBHEHUS. AJTOPUTM palrroHaIbHbIC
Perente ApOGHBIX pereHus APOOHBIX YpaBHEHUS 110
. panroHaIbHBIX 3aJaHHOMY
palMOHATIBHBIX YpaBHECHHUN . )
ypaBHEHUI AITOPUTMY; pellaTh
TIPOOHBIE
pauroHaIbHbIE

YpPaBHEHUSI ITyTEM




BBEJIEHUS HOBOM
TepEMEHHOM.

oo w

§5

Pemrenne npoOHBIX
paIMOHANBHBIX YPaBHEHUIMA

Pemenue
MIPUMEPOB C
KOMMEHTHUPOBaHUE
M

NunuBunyanbHas
paboTa y TOCKU

3HaTh onpezencHue
JIpOOHOTr0 PalMOHATEHOTO
ypaBHEHUS. AJITOpUTM
pereHus APOOHBIX
paloHaIbHbIX
YpaBHEHUI

YMeTs pemars
TPOOHBIC
paroHaIbHEIE
YpaBHEHUS TI0
3aJJaHHOMY
ANTOPUTMY; pelIaTh
IpoOHBIE
paloHanbHbIe
YpPaBHEHUS ITyTEM
BBEJICHHSI HOBOI
IIEPEMEHHOM.

o w

§5

Brinonsenve ynpaxHeHUN

NunuBunyanbHas
pabora ¢
CaMOOIICHKOH.

IIncomennsblit
0mpoc 1o
KapTOYKaM.

3HaTh TEOPETHUYECKUI
Marepuan §5

YMeTb NpoBOIUTH
3aMEHY NEPEMEHHOM;
pemaTh KBaJpaTHbIE
YpaBHEHUS U
ypaBHEHUS,

MOy YMBLINECS U3
3aMEHBI; pemaTh
OuKBaJIpaTHBIE
YpaBHEHHS

[ RF

=

§5

Brinonnenue ynpaxxHeHUN

Pemenne
BBIPAKCHUI

C
KOMMEHTHPOBaHUE
M

OpoHTANTBHBIN
orpoc

3HaTh TEOPETHUECKUI
Marepuan §5

YMeTh IpOBOANTH
3aMEHY IIEPEMEHHON;
peuaTh KBajpaTHbIC
ypaBHEHHS U
ypaBHEHHS,

MOy YHBIIHECS U3
3aMeHbl; pelaTh
OMKBapaTHBIE
ypaBHEHHS

[N

§6

Pemienue HepaBeHCTB BTOPOIt
CTEIIEHH C OTHOH
epeMeHHON

YuyebHas
MpaKTHIecKas
pabota B mapax

NunuBunyanbHas
paboTa y 10CKH

3HaTh IMOHATHE
HEPaBEHCTBA BTOPOW
CTEIEHU C OJTHOMN
MIePEMEHHOM, CITOCOOBI
pElIeHUs HEPaBEHCTB
BTOPOU CTEMEHU C OJTHOM
MepeMeHHON. ANropuUT™M
pelIeHns: HepaBeHCTBa
BTOPOU CTEMEHU C OJTHOM
MEePEMEHHOM C TTOMOIIIbIO
rpaduka KBaapaTHIHON

YMeTh pemartsb
HEPaBEHCTBA BTOPOH
CTENEHH C OJJHOU
IIEPEMEHHOM C
MOMOIIBIO rpaduka
KBaJpaTHYHOU
dhyHKINN.
Hcnone3oBaTth
QJITOPUTM pEILIEHUS
HEpaBEHCTBA BTOPOU
CTEIICHH C OJHOU




byHKIAHA

MepEeMEHHOM C
MOMOIIIBIO rpaduka

KBaJPAaTHYHON
GbyHKIIH
4 |1 §6 Pabora c OO0yyaromias 3HaTh AITOPUTM PEIICHUS | YMETh HCIIOIh30BaTh
2 |2 yueOHUKOM CaMOCTOSITENbHAs HEpaBEHCTBA BTOPOH AJITOPUTM pEILIEHUS
. pabota CTETIIEHH C OJHOU HEPABEHCTBA BTOPOU
Pemenue HepaBeHCTB BTOpOH J o
. MIEPEMEHHOM C MIOMOIIBI0 | CTEIEHU C ONHON
CTETIeHH C OJHON ., ’
o rpaduka KBaJpaTHIHON MEPEMEHHOM ¢
MIEPEMEHHOM
byHKINU MOMOIIBIO rpaduka
KBaJpaTUYHOUI
(GyHKIMH
4 11 §6 NHpuBuyansHas VYeTHbll onpoc 0 | 3HATh aJNTOPUTM pEIIeHHs | YMETh UCII0JIb30BaTh
3 |3 pabora ¢ KapTOYKaM. HEPaBEHCTBA BTOPOH ANTOPUTM PEIIECHUS
CaMOIPOBEPKOMH CTEIECHU C OJTHOMN HEPABEHCTBA BTOPOU
. MEPEeMEHHOM C TIOMOIIIO | CTETEHU C OAHOMN
Brimonnenue ynpaxaeHU N s
rpaduka KBaJIpaTHIHON TepEeMEHHOM ¢
GbyHKIIH MTOMOIIIBIO Tpaduka
KBaJpaTHYHON
GyHKIMH
4 |1 §6 Pabota ¢ OpOoHTATBHBIN 3HaTh c110co0 perIeHus YMmeTs pemats
4 |4 y4eOHUKOM orpoc HEPaBEHCTB C OIHOM HEpaBEHCTBA C OTHOU
MEepEMEHHON METOIOM MepEMEHHON METOI0M
Pemenue HepaBeHCTB
WHTEPBAaJIOB WHTEPBAJIOB.
METOJIOM HHTEPBAJIOB
PaznaxuBatb
MHOT'OWICH Ha
MHOKUTENN
4 |1 §6 PaboTa ¢ TBopueckoe 3HaTh CIOCO0 pereHus YMeTh pemnrath
5|5 yueOHUKOM 3a/1laHue HEPABEHCTB C OAHOMN HEPaBEHCTBA C OJHON
MepEeMEHHON METO/I0M MepeMEHHOI METOI0M
Pemenne HepaBeHCTB
WHTEPBAJIOB WHTEPBAaJIOB.
METOJIOM HHTEPBAJIOB
PaznaxuBatb
MHOT'OYJIEH Ha
MHOKHTEIN
4 |1 §6 YyeOHnas OpoHTATBHBIN 3HaTh GOPMYITUPOBKY YMeTh HCII0NIb30BaTh
6 |6 MpaKTHYeCcKas OTpoc TEOPEMBI O KOpHE pa3-JINYHbIE MPUEMBI

HexkoTopsie npuémsl
peleHHs LEebIX ypaBHEHUI

pabora B mmapax

MHOTOYJICHA, TEOPEMY O
HEJTBIX KOPHSIX IIeJIOT0
ypaBHEHUS. ANTOPUTM
JISIICHUSI MHOTOUJICHA Ha
MHOTOYJICH.

pelIeHns] HepaBEHCTB
C OJIHOM Tepe-MeHHOMN
IS pelleHus. Hepa-
BEHCTB Pa3IUYHBIX
CTENeHew ¢




WCTIOJIb30BaHHEM
TEOPEMBI 0 KOpPHE
MHOTOWICHA, TEOPEMbI
0 IEJBIX KOPHSIX
IEJIOTO YPaBHEHUS

4 |1 §5,6 WHnuBuayansHas Maremarnueckuii 3HaATh TCOPETHICCKHI YMeTh penrathb
707 pabora c JUKTaHT. Mmarepuai §5,6 yYpaBHEHUS U
Brinonnenue ynpaxxHeHUN CaMOOILICHKOH. HEpPaBEHCTBA C OJTHOM
NepeMeHHON
Pa3TUYHBIMH
crnocodamu
4 |1 §5,6 WnauBuyansHas TecroBas paboTa 3HATh TEOPETHYECKUI YMeTs perrathb
8 |8 . abora c Marepuan §5,6 ABHEHUS U
O600maron il ypok mo teme p N p 35, P N
CaMOOIIEHKOH. HEpaBEeHCTBA C OJHON
«YpaBHEHHS 1 HEPABEHCTBA N
N N MepEeMEeHHOM
C OJTHOU TIepeMEeHHON»
Pa3TUYHBIMA
crocodamu
4 |1 §5,6 Pemenue DpoHTaNBHBIN 3HaTh TEOPETHUUCCKUI YMeTh NIPUMEHATH
9 19 KOHTPOJIBHBIX MUCHMEHHBIT MaTepuan 1o TeMe TEOPETUICCKHIA
KonTtpoannas padora Ne3
pabot KOHTPOJIIb «YpaBHEeHHS U MaTepuai 1o TeMe
o TeMe «YpaBHEHUS U N
N HEpaBEHCTBA C OJHON «YpaBHEeHHS U
HEPaBEHCTBA C OJTHOU N .
N MIEPEeMEHHO. HEPaBEHCTBA C OJHON
MepEMEHHOM» <
MIEPEMEHHOI» K
pEIIeHHUIO 3a1a4.
IV. VYpaBHeHusi u HepaBeHCTBA C IBYMs nepeMeHHbIMHU — 164acoB.
511 |§7 CocTaBiieHne WunuBunyansHas 3HaTh onpeaeseHue YMeTh pemartb
0 OTIOPHOTO paboTa y 1ocKu pelIeHns: ypaBHeHHS C YpaBHEHUE C IByMS
KOHCIIEKTa JBYMSsI TIEPEMEHHBIMH. MIEPEMEHHBIMH C
YpaBHeHue ¢ IByMs Omnpenenenne MOMOIIBIO TPadUKOB
MIEPEeMEHHBIMH U eT0 rpaduk PaBHOCHIIBHBIX ¢byskmii. Onpenensrs
ypaBHeHu#. OrnpeneieHne | paBHOCHIIbHbIE
rpaduka ypaBHEHHUS C YpaBHEHHSI.
JIByMsI IEPEMEHHBIMH.
512 |§7 WnauBuyansHas VYceTHbll onpoc 1o | 3HAaTh ONpeeeHUE YMmeTs pemarts
1 pabora ¢ KapTOYKaMm. pelIeHns: ypaBHeHHS C YpaBHEHHUE C IBYyMS
CaMOTIPOBEPKOit JIByMsI TIepeMEH-HbIMH. MEPEMEHHBIMH C

YPaBHeHI/IG C IByMs
NEPEMCHHBIMH U €TO rpaq)mc

Omnpenenenue paBHO-
CHJIbHBIX ypaBHEHUH.
Ormpe-nenenue rpaduka
YpaBHEHHUS C JBYMS
MIEPEMEHHBIMH.

MTOMOIIIBIO TPadUKOB
¢byskrmii. Onpenensirs
paBHOCHIIEHBIE
YpaBHCHUSL.




5 §7 Pemenne DpoHTATLHBIHN 3HaTh ompecIIiCHue YMeThb pemarthb
2 BbIpa)KEHUH orpoc pelLleHUs ypaBHEHUS C YpaBHEHUE C ABYMSI
c JIByMsI IEPEMEHHBIMH. MEPEMEHHBIMHU C
Pemenue ypaBHeHuii ¢ KOMMEHTHPOBAaHHE Onpenenenue MOMOIIBIO TPadUKOB
JOBYMSI IEPEMEHHBIMU M PaBHOCHJIBHBIX ¢bynkuuil. Onpenensts
ypaBHeHu#. OnpeneneHye | paBHOCUIbHbBIE
rpaduka ypaBHEHUS C ypaBHEHUS.
JIBYMsI IEPEMEHHBIMH.
5 §7 CocraBneHue TBopueckoe 3HaTh AITOPUTM PEIICHUS | YMETh pemniaTh
3 I'paduueckuii ciocod OTIOPHOTO 3aJaHue CUCTEMBI YpaBHEHUH C CHUCTEMBI YpaBHEHUH C
pelIeHnsl CUCTEM ypaBHEHHM KOHCIIEKTa MOMOIIBIO TPadUKOB MOMOIIBIO TPadhUKOB
(YHKITHIA. (yHKITHIH.
5 §7 CocraBneHue WunuBuayaneHas 3HaTh AITOPUTM PELICHUS | YMETh pelaTh
4 . OTIOPHOTO aboTa y JJOCKH CUCTEM YpaBHEHHH CUCTEMBI ypaBHEHUI
Pewienue cuctem ypaBHeHUH p p YA ’ " b WPl YD
. KOHCIIEKTa MaTeMaTHYeCKUH BTOPOH CTENEHU BTOPOH CTENEHU
BTOpOI1 cTeneHn
JUKTAHT. CHOCOOOM TOACTaHOBKU crocoooM
MO/ICTAHOBKH
5 §7 Pemenne VYeTHbIl onpoc 0 | 3HATH aJITOPUTM pelIeHHs | YMeTh peliarh
5 BBIPAKCHHI KapTOYKaM. CHCTEM ypaBHEHHI CHUCTEMBI YPaBHEHUU
. c BTOPOI1 CTENEHU BTOPOU CTENEHU
Brimonnenue ynpaxxHeHUH
KOMMEHTHPOBaHHE CIOCOOOM TIO/ICTAHOBKH croco6om
M MOJICTAaHOBKH
5 §7 CocraBnenue WnauBunyansHast 3HaTh aITOPUTM pEIICHUsI | YMETh COCTaBIATh
6 OTIOPHOTO paboTa y T0CKH 3aJa4 C TIOMOII[BIO CUCTEM | OIIHCAHHE 10 YCIOBHUIO
KOHCIIEKTa YpaBHEHUI BTOPOH 3agaun. CocTaBIsATh
CTETeH! CHUCTEMBI ypaBHEHUI
Pemenue 3agay ¢ moMoIso
. o IO YCIIOBUIO 3aJa4H.
CHUCTEM ypaBHEHUI BTOPOI
Pewate 3amaun ¢
CTETIeH!
MTOMOIIIBIO CHCTEM
YpaBHEHUH BTOPOM
CTETICHH.
5 §7 Pabota c ITucemenHbIi 3HATh aNTOPUTM pEIICHUS | YMETh COCTABIATh
7 Y4eOHIKOM OIpoc 10 3a/1a4 C IIOMOIIbIO CUCTEM | OIMCAHUE IO YCIOBHIO
KapTOYKaM. ypaBHEHUI BTOPO 3amagu. COCTaBISITh

Pemenue 3agay ¢ momMoIpto
CHUCTEM YpaBHEHUMN BTOPOil
CTETIeH!

CTCIICHU

CHUCTEMBI YpaBHEHUH
IO YCJIOBUIO 3a/1a4H.
Pemars 3amaun ¢
MTOMOIIIBIO CHCTEM
YpaBHEHUH BTOpPOH
CTEIEHHU.




519 |§7 NunuBumyansHas DpoHTATBHBIHN 3HaATh TEOPETUICCKUI YMeTh IPUMEHSTh
8 pabota ¢ ormpoc Matepuan §7 TEOPETUICCKUIA
Pemenue 3anau o
CaMOOLICHKOM Marepuan §7 K
pELIeHUIO 33139
511 |88 CocraBneHue OO0yyaromias 3HaTh OmpeAcIICHIe YMeTh IPUMEHSATh
9 |0 OTIOPHOTO CaMOCTOsITeTIbHAS pelleHNs HEPaBeHCTBA C | allTOPUTM PELICHUS
KOHCTIEKTa aboTa BYyMsI IEPEMEHHBIMHU. HEpaBEHCTBA C ABYMSI
HepageHctBa ¢ nBymst p ABY P P By
AJNTOPUTM peIIeHUs HepeMEHHBIMH C
MepEeMEHHBIMU
HEPaBEHCTBA C ABYMSI MOMOIIBIO TPaUKOB K
MIEPEMEHHBIMH C peleHHIo 3a1a4
MTOMOIIIBIO TPadHKOB
6 |1 |8§8 WunuBuayaneHas YcTHBIN onpoc 0 | 3HAThH ONPEIEICHUE YMeTh NPUMEHSTh
0|1 pabora c KapTOYKaM. pelLICHHS HEPAaBEHCTBA C | allTOPUTM PELICHHUS
CaMOOIICHKOH JIBYMSI TIEPEMEHHBIMH. HEpaBEHCTBA C ABYMSI
HepasenctBa ¢ 1Byms AJNTOPUTM peIIeHus HepeMEHHBIMH C
MepeMEHHBIMH HEPaBEHCTBA C ABYMS MOMOIIBIO TPaUKOB K
MIEPEMEHHBIMH C peleHHIo 3a1a4
MTOMOIIIBIO TPadHKOB
6 |1 |88 Pabota c WnausuyansHast 3HaTh AITOPUTM peIIeHUsI | YMeTh IPUMEHATh
1 ]2 Y4eOHUKOM pabota y JoCKH CUCTEM HEPaBEHCTB C ITOPUTM pEIICHHS
ByMsI IEPEMEHHBIMH C CHCTEM HEPaBEHCTB C
CucremMbl HEPaBEHCTB C JIBYMSL TIEp P
MOMOIIBIO TPadUKOB JIBYMsI TIepEMEHHBIMH
IBYMS TIEpEMEHHBIMHU
C TIOMOMIBIO TpadrKOB
K PEIICHHUIO CHCTEM
HEpaBEHCTB
6 |1 |88 WnauBunyansHast TBopueckoe 3HaTh AITOPUTM peIIeHUsI | YMeTh IPUMEHATh
2 |3 pabora c 3ajJjaHne CUCTEM HEPaBEHCTB C QITOPUTM pEIICHHS
CaMOIPOBEPKOM JIBYMSI IEPEMEHHBIMH C CHCTEM HEPaBEHCTB C
CucremMbl HEPaBEHCTB C
MOMOIIIO TPadUKOB JIBYMsI TIepEeMEHHBIMH
JBYMSI IEPEMEHHBIMH
C TIOMOIIBIO rpadUKOB
K PELICHUIO CHCTEM
HEpaBEHCTB
6 |1 |88 YyeOHnas OpoHTATBHBIN 3HaTh pa3nuyHbIE YMeTh NPpUMEHSTH
3 |4 MpaKkTH4ecKas orpoc NpUEMBI pEIICHUsI CUCTEM | Pa3InYHbIC IPUEMBI

HexkoTopsie npuémsl

peHICHUA CUCTEM ypaBHeHI/Iﬁ

BTOpOM CTENEHU C IByMsI
MepEMEHHBIMU

pabota B mapax

yYpaBHEHUI BTOPOH
CTETIEHH C IByMS
MepPEeMEHHBIMH.
Onpenenenue
COBOKYITHOCTH CHUCTEM
ypaBHeHHU#. OnpenencHre

pELIeHns] CUCTEM
YpaBHEHUH BTOpPOH
CTEIEHU C IByMs
MEPEMEHHBIMHU K
PELICHUIO PA3INYHBIX
CHCTEM ypaBHEHUU




CUMMETPHUYCCKUX CUCTEM.

BTOpO# CTEIEHHU C
JIBYMsI HEN3BECTHBIMH

6 §7,8 O6o0maronuii ypok mo Teme WnauBuyansHast . TecroBas pabota | 3HaTbh TEOPETUUECKUI YMeTh NpUMEHSTH
4 «YpaBHEHUS U HEPABEHCTBA pabora c Matepuan §7,8 TEOPETUIECKUN
C IByMSI IIEPEMEHHBIMID) CaMOOIICHKOM. Marepuan §7,8 x
PELICHHIO 33134
6 §7,8 Pemenue OpOoHTAIILHBIN 3HaTh TEOPETUUYECKUI YMeTb NPUMEHSTh
5 KonTpoannas padora Ned KOHTPOJIBHBIX MACHMEHHBIN MaTepHal 1o TeMe TEOPETUUECKUN
10 TeMe «YpaBHEHHUS U pabot KOHTPOJIb «YpaBHEHUS U MaTepHa 1o TemMe
HEPaBEHCTBA C IBYMs HEPaBEHCTBA C IBYMsI «YpaBHEHUS U
MIepeMEHHBIMI» MEePEMEHHBIMI. HEPaBEHCTBA C IByMsI
MEPEMEHHBIMI K
PELICHHIO 3aaa4.
ApudmeTHueckas u reoMeTpuyeckas nporpeccuu — 14 yacos.
6 §9 CocraBienue NunuBunyansHas 3HaTh MOHATHE YHCIIOBOH | YMETH 3amucaTh
6 OIIOPHOTO paboTa y 1oCKH MOCJIE0BATENLHOCTH U YJICHBI IPON3-BOIBHOM
KOHCIIEKTa Croco0bl €€ 3aaaHus M0CJIEI0BATEIEHOCTH
WJIH IIPOTPECCHUH C
[TocnenoBarensHOCTH HCTIONIb30Ba-HUEM
PEKYppPEHTHOMI
(dbopMyIBI WK
(opMyIBl n—HOTO
qJIeHa.
6 §9 Pabota ¢ VYcTHbIM onpoc 10 | 3HATh MOHATHE YHCIOBOM | YMETH 3amucaTrh
7 Y4eOHHKOM KapTOYKaMm. MOCIIEA0BATENIEHOCTH U YJIEHBI TPOU3BOIBHOM
croco0bl €€ 3aganus M0CJIEI0BATENILHOCTH
WJIM TIPOTPECCHH C
[TocnengoBarenbHOCTH WCIIOJIb30BaHHEM
PEKYpPPEHTHOI
(bopMynbl uiH
(hopMyITBI n—HOTO
WIeHa
6 §9 CocraBrenune ®poHTANBHBIN 3HaTh oNnpeeIcHue YMeTh 10Ka3bIBaTh,
8 OIIOPHOTO OTpoc apudMeTHIecKOn 4TO
Onpenenenne KOHCIIEKTa nporpeccuu, GopMyIly n— | MOCIEeIOBATEILHOCTD,
apupMeTHICCKOMN HOTO WIEHA, CTIOCOOBI 3ajanHas popmyoi

nporpeccun. Popmyna
N — ro 4ieHa
apupMETHICCKOM
MIPOrpeccun

3aJ1aHus ApUPMETHUECKOM
MPOTPECCHH, CpeIHEE
apupMeTHIECKOe

n—HOTO YJIEHA,
SIBIIICTCS
MpOrpeccuei.

Jnst mporpeccun,
33JJaHHO! B SIBHOM
BUJIE, 3aIIMCaTh




dhopmyy n—HOTO
YJIeHa.

OnpenenuTh, SBISICTCS
JTAaHHOE YHCTIO YICHOM
JIaHHOM MPOTPECCHu;
ONPENIETUTH €T0 HOMED.

6 §9 Pemenue TBopueckoe 3HaTh onpezencHue YMeTb JOKa3bIBaTh,
9 HPUMEPOB C 3a7aHue apupMeTHIeCKOn qTO
KOMMEHTHPOBaHNE nporpeccud, GopMyIiy #n— | TOCIeI0BaTEIbHOCTD,
M HOTO 4JIeHa, CIIOCOOBI 3ajaHHast GopMyon
3aJjaHusl apUPMETHIECKON | n—HOTO YJICHa,
NPOTPECCUH, CPETHEES SBIISCTCS
®opmyna apu(pMETHUIECKOE MpOrpeCCUEH.
N —ro uieHa Jns nporpeccuu,
apudmernaeckoi 3a1aHHOH B SIBHOM
porpeccuu BHUJIE, 3aIHCaTh
(dhopMyITy n—HOTO
YJIeHa.
Onpenenutsp, sBISETCS
JIAHHOE YKCJIO YICHOM
JIaHHOH porpeccuu;
OIIPEICIIUTh €ro HOMEp.
7 §9 Pabota c Obyuaromas 3HaTh POPMYJIBI CYMMBI 71 | YMETh HAXOIUTh
0 yueOHUKOM CaMOCTOSITeTIbHAS MEPBBIX YICHOB CYMMY 7 TIEPBBIX
pabota apudmeTuIecKon YJICHOB MPOTPECCUU
HpOrpecCcuu 1o popMysIaM CyMMBI;
dopmyna cyMMbI N IEPBBIX HaXOJIUTh CyMMY 7l
4JICHOB apU(PMETUIECKON MEPBBIX YWICHOB MPO-
porpeccuu rpeccuu ¢
npe/IBapUTEIbHBIM
orpeJieieHueM
KaKoro-1100 3JIeMeHTa
MPOTPECCHH.
7 §9 WNHnuBnyansHas MareMaTtnyeckui 3HaTh POPMYIIBI CYMMEBI 77 | YMeETh HaXOJUTh
1 pabora c JIUKTAHT. MEPBBIX YICHOB CYMMY 7 TIEPBBIX
CaMOOLICHKOM. apudMeTHIecKOr YJICHOB IIPOTPECCHH
®dopmyna cyMMbI N EPBBIX MIPOTPECCUH 1o (opMysaM CyMMBI;

YJICHOB apu(hMETHICCKOM
MPOTPEeCcCUu

HaXOIUTh CyMMY 71
MIEPBBIX YWICHOB
MIPOTPECCHH C
MpeIBapuUTEeIbHBIM
onpezeneHneM




Kakoro-inbo 3neMeHTa

MIPOTPECCHHL.
717 189 Pemenue CaMocTosiTennbHas | 3HATh TEOPETHUCCKUN YMeTh NPUMEHSITH
2 BBbIpaXXeHUI pabora Matepuan §9 TEOPETUIECKUN
N c Marepuan §9 k
BrinonHenue ynpaxHeHUH
KOMMEHTHPOBaHHE pelIeHunto 3a1a4
M
7 18 |§9 Pemenwne OpoHTATBHBIN 3HATh TEOPETHYECKUIT YMeTh IPUMEHSTH
3 KOHTPOJIBHBIX MUCHhMEHHBIT MaTepua o TeMe TEOPETUICCKUI
Koutpoabnasi padora Ne5
pabot KOHTPOJIb «Apudmerrueckas MaTepuai 1o TeMe
o Teme «Apudmerndyeckas
MIPOTPECCH. «Apudmernueckas
MIPOrPECCHUSI»
MPOTPECCHSD) K
peLIeHHIO 3aa4.
7 19 |[§10 PaGora ¢ WNuauBumyanbHas 3HaTh onpeseicHUe VYMeTh JOKa3BIBaATh,
4 YIeOHIKOM paboTa y TocKu Te€OMETPHYECKON 9TO
nporpeccuu, GopMyily n— | MOCIEeI0BATEILHOCTD,
Omnpenenenue HOTO YJIeHa, CITOCOOBI 3ajaHHas GopMynon
FEOMETPUYECKOI 3a/1aHHsI TEOMETPUYECKON | n—HOTO 4YiIeHa,
nporpeccun. Gopmyna MIPOTPECCHH, CPETHEES SIBIISIETCS
N — ro 4ieHa reoMeTpHUYECKOe MPOTPECCUEHH; st
TeOMETPHUYECKOM MPOTPECCUM, 3aTaHHON
MPOTPeccum B SIBHOM BH]IE,
3anucath GOpPMYyIIy n—
HOTO YJICHA.
7 11 |§10 YyeOHas YcTHBIM onpoc 1o 3HaTh onpeaeseHue VMeTs I0Ka3bIBaTh,
510 MpaKTHYECKast KapTOYKaM. reOMETPUYCCKOM 4TO
pabora B mapax nporpeccuu, GopMyily n— | MOCIEeIOBATEILHOCTD,
Ompenenenue N
N HOTO 4YJICHA, CTIOCOOBI 3aanHas popmyIoi
FEOMETPHYECKOM .
3aJlaHUs] TEOMETPUUECKON | 1-TO YeHA, ABJISCTCS
mporpeccuit. Gopuysa MpOTrpeccuu, CpesiHee Mporpeccueit; st
N — ro 4jaeHa porp > P porp ’ .
N reOMETPHYECKOE MPOTPECCUH, 3aTAHHON
FEOMETPHYECKOM
B SIBHOM BH]IE,
MIPOTPEeCCUm
3anucarbh GopMyITy #i—
HOTO 4JICHA.
7 11 |§10 CocraBneHue ®DpoHTATLHBIHN 3Hath POPMYJIbI CYMMBI 72 | YMETh HAXOAUTh
6 |1 ®opmyra cyMMBbI N TIEPBIX OTIOPHOTO oTmpoc TIEPBBIX YWICHOB CyMMY # TIEPBBIX
YJICHOB F'€OMETPUUSCKOM KOHCIICKTa TeOMETPHYCCKOM YJICHOB MPOTPECCUU
porpeccuu MPOTPECCUH 1o opMynaM CyMMEI;

HaXOIWUTh CYMMY 1




MIEPBBIX YJICHOB IIPO-
IPECCUu ¢
MpeIBapUTEIbLHBIM
onpeeIeHUEM
KaKoro-au0o sjeMeHTa
MPOTPECCHH;
OTIPECIISATE JICMEHTHI
MPOTPECCUH IO CYMME
W JIPYTUM 3JIEMEHTAaM.

7 11 |§10 VYuebnas TBopueckoe 3HaTh POPMYIIBI CYMMEBI 71 | YMeTh HaXOJHUTh
7 12 MpaKTHIecKas 3aJjaHne MIEPBBIX YWICHOB CYMMY # TIEPBBIX
pabota B mapax reOMETPUYECKOI YJICHOB IIPOTPECCUU
MIPOrPecCHu o (opMyiaM CyMMBI;
HaXOJUTh CYMMY 7
MEPBBIX YICHOB
®opmyiia CcyMMbI N EPBBIX
. MIPOTPECCUH C
YJICHOB T€OMETPUIECKOM
npeaBapuTeIbHBIM
porpeccuu
olpeieIeHuEM
KaKOro-1m0o0 3JeMeHTa
MIPOTPECCHH;
OTIPEEIATE JIEMEHTHI
MIPOTPECCUH IO CyMMeE
U IPYTHM 3JE€MEHTaM.
7 |1 |8§10 NHuBuyansHas TecroBas paboTa 3HaTh TEOPETHUYECKUI YMeTbh NPUMEHSTh
8 |3 O06001aroIHil ypoK 10 TeMe pabota ¢ matepuan §10 TEOPETUUCCKUI
«IIporpeccumn» CaMOOLIEHKOM. marepuan §10
pELISHUIO 3a1a4
7 |1 |8§10 Pemenne OpOHTAJIBHBIN 3HaTh TEOPETHUYECKUI YMeTh NPUMEHSTh
9 |4 KOHTPOJIBHBIX MUCbMEHHBIH MaTepHal 1o Teme TEOPETUIECKHUI
KonTtpoannas padora Ne6
pabor KOHTPOJIb «I'eomerpuueckast MaTepHal 1o TemMe
o TeMe «I'eomeTpuueckast
IIporpeccus». «I'eomeTpryeckas
MIPOrPECCHUS»
MPOTpECcCHsd K
pELICHHUIO 3aa4.
VI.  DiaemeHTHI KOMOMHATOPMKH M TeOPUH BeposiTHOCTel — 15 yacos.
8 |1 |§11 CocraBnenne WNHnuBnyansHas 3uHatp nepebop Bapu- YMeTb CTPOUTH
0 OIIOPHOTO paboTa y 10CKH anToB. [IpaBuio JIEPEBO BO3MOMXKHBIX
KOHCIIEKTa MOCTPOCHUS IepeBa BapUAHTOB IS

[Ipumepsr KOMOMHATOPHBIX
3a/aq

BO3MOJKHBIX BAPHAHTOB
JIUIS HEOOJIBIIIOTO
KOJIMYECTBA BAPUAHTOB.
KomOuHaTopHOE MpaBmiio
YMHOXKCHHS.

HEeOOIBIIOro
KOJIYecTBa
BapHaHTOB, PEIIaTh
pocTeimue
KOMOWHATOPHBIE




3aa4u.

8 §11 YuebHas YcrHbI onpoc 1o | 3HATH Tiepebop Bapu- YMeTh CTPOHTH
1 MIpaKTHYeCcKas KapTOYKaM. anToB. [IpaBuno JIEPEBO BO3MOXHBIX
pabota B mapax MOCTPOEHUS iepeBa BapHUAHTOB IS
BO3MOJKHBIX BapHAaHTOB HEOOJIBIIIOTO
[Tpumepsr KOMOMHATOPHBIX
saxad JUTSL HEOOJIBIIIOTO KOJIYEeCcTBa
KOJIMYECTBa BApUAHTOB. BapHaHTOB, peIIaTh
KomMOnHaTopHOE TIPaBMIIO | TIpOCTEHIIIHE
YMHOXEHHS. KOMOHWHATOpPHBIE
3aJJa4H.
8 §11 CocraBnenue OpOHTAIIBLHBIN 3HaTh onpezeneHue YMeTh pemarsb
2 OTIOPHOTO ompoc MEePEeCTaHOBKH 13 N MpocTeimme 3a1a9u
[lepecranoBku KOHCIIEKTa JJIEMEHTOB. Ha OIpeNIeIICHNE Yrcia
MepecTaHOBOK U3 N
JJIEMEHTOB.
8 §11 WunuBuayaneHas TBopueckoe 3HaTh onpeaesicHue YMeTh pemartb
3 pabota ¢ 3aJlaHue MEPECTaHOBKH M3 N MPOCTEHINNe 3a1a9u
[lepectranoBku CaMOTIPOBEPKOi 3JIEMEHTOB. Ha OIlpesielIeHne Yucia
MePEeCcTaHOBOK U3 N
AJIEMEHTOB.
8 §11 Cocrasiienue OO6yuaroras 3HaTh onpeseicHUe YMeTh periath
4 OTIOPHOTO CaMOCTOSITeNTbHAs pasMernieHus u3 N MpocTeimune 3a1a-4u
Pazmemenus KOHCIIEKTa pabota 3JIEMEHTOB 110 K. Ha OIpeIeIICHNe Yrcia
pa3Me-ieHui u3 N
3JIEMEHTOB 110 K.
8 §11 WunuBuayansHas MartemMaTH4YeCKUN 3HaTh onpeaeseHue YMeTh pemartb
5 pabora ¢ JTUKTaHT. pasMenienus u3 N MpocTeimme 3a1a-9u
Pazmemnienus CaMOTIPOBEPKOI 3JIEMEHTOB 110 K. Ha OIpe/ieJIeHne Yncia
pa3Me-lieHui u3 N
JJIEMEHTOB 110 K.
8 §11 Pabota c WnauBuyansHast 3HaTh oNpeeIcHue YMmeTs pemars
6 Y4eOHIKOM paboTa y 1oCKu coueTaHus u3 N MpocTeimmne 3a1a9u
Coueranus 3JIEMEHTOB 110 K. Ha OIpesIeIICHHE Yncia
CcoYeTaHui u3 N
3JIEMEHTOB 110 K.
8 §11 YyeOHnas YcrHbIN onpoc 0 | 3HATH OMpe/IeIeHNe YMeTh pemartsb
7 MpaKTHIecKas KapTOUKaM. coyeTaHus U3 N MpoCTeHIne 3aa9n
Coueranus pabota B mapax 9IIEMEHTOB 110 K. Ha ONpeAeIeHUE Yucia
CcOoYeTaHu u3 N
JJIEMEHTOB 110 K.
8 §12 OTHOCUTENBHAS YacTOTa CocraBnenue ®pOoHTATBHBIN 3HaTh onpezeIcHue YMeTs pemath
8 CITy4aifHOTO COOBITHS OIOPHOTO O1poc OTHOCUTEIBLHOM YaCTOThl | MPOCTEHIIINE 3a1aUn




KOHCIIEKTa CITy9aifHOTO COOBITHS, Ha OIpe/ieIeHre
MTOHSITHE BEPOSTHOCTH. OTHOCHUTENFHOM
[IpencraBnenne o TEOpUM | 4acTOTHI CIy4YaitHOTO
BEPOSITHOCTEH. COOBITHSI.
8 |1 |§12 YuebHas TBopueckoe 3HaTh OmpecIICHIe YMeTh penrathb
9 |0 MIpaKTHYECcKas 3a/1aHne OTHOCHUTENFHOW YaCcTOTHl | TIPOCTEHIITNE 3a1a4H
OTHOCUTENBHAs YacTOTa pabota B mapax CIIy4aifHOTO COOBITHS, Ha OIlpeJieNeHne
CITy9aifHOTO COOBITHS TTOHSITHE BEPOSTHOCTH. OTHOCHUTENFHOM
[IpeacraBnenue 0 TEOPUU | YACTOTHI CILYHYANHOIO
BEPOSITHOCTEH. COOBITHSIL.
9 |1 |§I12 Pabota c Oobyuatomas 3HaTh MPaBHUIIO YMeTh HaXOHUTh
0 |1 YIeOHIKOM CaMOCTOSITENTbHAS HaXO0XKIEHUS BEPOSATHOCTH B
pabota BEPOSITHOCTEHU B MPOCTEUINX 3a7a4ax.
IPOCTEUINX 3a4a49ax.
BepositHOCTB
. [HonsiTue
PaBHOBO3MOXHBIX COOBITHI
PaBHOBO3MO>KHBIX
MCXOI0B, OJIAarONPUSATHBIX
HCXOJI0B, BEPOATHOCTH
COOBITHSL.
9 |1 |§I12 Pemenue 3amau MartemMaTH4YeCKUN 3HaTh OpaBUIIO YMeTh HAaXOIUTh
112 c JIUKTAHT. HaXO0XKJICHUS BEPOSITHOCTD B
KOMMEHTHPOBaHHE BEPOATHOCTEH B IPOCTEH- | MPOCTEHUIINX 3a7adax.
BepositHOCTB M mux 3afadax. [lorsrue
PaBHOBO3MOXKHBIX COOBITHI PaBHOBO3MOXHBIX
MCXO0JI0B, OJIAarONPUSATHBIX
WCXOIOB, BEPOSTHOCTH
COOBITHSL.
9 |1 |§11,12 YuebHas TBopueckoe 3HaTh TEOPETUUCCKUI YMeTh NPUMEHSTh
2 |3 . MpaKTU4YeCKast 3a71aHue marepuar §11,12 TEOPETUUECKUM
BeinosiHeHue ynpaxxHeHUH
pabota B mapax Matepuan §11,12 k
pElIeHunto 3a7a4
9 |1 |§11,12 . WNHnuBnyansHas TecToBas padota 3HaTh TEOPETHUYECKUI YMeTh NPUMEHSTh
O06o01maronuii ypok mo teme .
3 |4 pabora c Matepuan §11,12 TEOPETUIECKUI
«ONeMeHThl KOMOMHATOPHUKH .
o CaMOOLICHKOM. Matepuan §11,12 k
U TEOPUH BEPOSITHOCTEN
pElIeHunto 3a7a4
9 |1 |§11,12 Pewenne DpOoHTAIBHBIN 3HaTh TEOPETHUYECKUI YMeTbh NPUMEHSTh
4 |5 KOHTPOJIBHBIX MUCHMEHHBIT MaTepua o TeMe TEOPETUYECKUN
Koutpoannasi padora Ne7
paboT KOHTPOJIb «DIIeMEHTHI MaTepuai 1o TeMe
o TeMe «IJIEeMEHTHI
KOMOWHATOPHUKH ¥ TCOPHH | «IIEMCHTHI
KOMOWHATOPUKH U TCOPHH N
BEPOATHOCTEN. KOMOWHATOPUKH U

BEPOSATHOCTEMN

TEOPUH BEPOSTHOCTEIN
K PEIIeHUIO 3ajiad.




VILI.

HTorosoe IMMOBTOPCHUEC — 8 yacos.

NunuBuayanbHas Marematuueckuii ‘YMeTh 3aIuchIBaTh
pabora c JUKTaHT. 3HaTh onpezencHue YHCIIO B CTAHAAPTHOM
9 N CaMoIpOBEPKOi CTaHJapTHOTO BHUJA BUJIE U BBITIOJHATH
CranaapTHBIN BUA 4YHCHIA. .
5 YHCoIa. JEHCTBUS C YUCIIaMH,
3allUCaHHBIMU B
CTaHJapTHOM BUJE.
WnauBumyansHast Huddepenmmpo- 3HaTh CBOMCTBA YMeTh penrath
pabora c BaHHOE pEILCHHE YHCJIOBBIX HEPABEHCTB. HEPaBEHCTBA C OITHUM
9 Hepagenctsa ¢ omauM .
. CaMoIpOBEPKOi 3a1a4 ANTOpUTM pelieHns HEM3BECTHBIM.
6 HEM3BECTHBIM M UX CBOWCTBA.
HEPaBEHCTB C OJTHUM
HEH3BECTHBIM.
[IpakTukym Huddepenupo- 3HaTh CXeMy OCTPOCHUSI | YMEThb CTPOUTH
. CILICHU 3a1a4 BAHHOE PELLICHUE KBaJpaTUYHOU PyHKIMU. | rpauK KBagPATHUYHON
9 Ksanparnunas ¢ynkmnms, eé p A P P Py . pad o
o 3a1a4 CpoiicTBa KBaApaTHYHON | PyHKIMHU, ONpenessITh
7 CBOHCTBa U TpaduK. o
(yHKITHH. o napaboiie CBOHCTBA
(GyHKINH.
WunuBuayanbHas WnauBuyansHast 3HaTh onpezeNeHue YMeTh HaxXOqUTh
pabora ¢ paboTa y ToCKu T€OMETPUUYECKOH U HY>KHBIN YJIeH
CaMOIPOBEPKOM apudMeTHIecKOn reOMETPUUYECKON HIIH
9 porpeceHi nporpeccuii, popmyna n- | apudmeTrnueckoi
8 porp ) IO YWIEHA U CyMMBI N MIPOrpec-CHii;
YJICHOB TNPOTIPECCUH. MI0JIb30BATHCS
(dhopMyIoit cyMMBI N
YIEHOB ITPOrPECCU.
WnauBuyansHas Huddepenuupo- 3HaTh TEOPETHUECKUI YMETh NPUMEHSTH
pabora c BaHHOE peIlCHHE MaTepHa 1o Teme TEOPETUYECKUI
9 31eMeHTbl KOMOWHATOPUKH H CaMOIIPOBEPKOH 3a1a4 «Cny4aiiHpie COOBITHSD. Marepuan 1o Teme
9 TEOPUU BEPOSITHOCTEM. «Cryqaitasie
COOBITHS» K PEILICHHIO
3ajau.
WnauBumyansHast CamocTosTenpHas | 3HATh TEOPETHUECKUN YMeTh IpUMEHSATh
1 pabora c pabora MaTepuai 1o Kypcy TEOPETU-UYECKUI
0 [ToaroroBka K UTOroBOI CaMOIPOBEPKOMH anredpsl 7 — 9 KiaccoB Marepual 1o Kypey
0 KOHTPOJIBHOH paboTe. anredps! 7 — 9 KIaccoB
K pe-LIeHHIO 33/1a4 U
YHpaXXHEHUH
Pemenue ®pOoHTATBHBIN 3HaTh TEOPETHUECKUI YMeTh NpUMEHATH
1 KOHTPOJIbHBIX MUCbMEHHBIH MaTepHai 1o Kypcy TEOPETUIECKUI
HTorosasi KOHTpOJIBbHAS
0 paboT KOHTPOJIb anredpsl 7 — 9 kiaccos MaTepHal 1o Kypcy
pabora.
1 anreopel 7 — 9 Ki1accoB

K pCIICHUIO 3a1a4 1




YIpaXXHEHUI

N OB

Amnanus ommooK,
MOJIYYCHHBIX MTPH
BBITTOJTHCHUN UTOTOBOI
KOHTPOJILHOH paOOTEHI.

Pemntenne 3amau

C
KOMMEHTHPOBaHUE
M

TecroBas pabota

3HaTh TEOPETHUICCKHI
MaTepHal 1o Kypcy
anreOpsl 7 — 9 kimaccoB

VYMeTh NPUMEHSTh
TEOPETUUECKUI
MaTepuai 1o Kypcy
anreOpsl 7 — 9 KimaccoB
K PELICHUIO 3a]1a4y U
YIPaKHEHUI

HUTOI'O: 102 yaca




Y4eOHO-MeTOAMYECKOEe U MATePHAILHO-TEXHUYEeCKoe o0ecnieueHre y4eOHOro mpeMeTra.

Bypmuctposa T. A. Anre6pa. IIporpammel 00111€e00pa3oBaTeIbHBIX YUPSKIACHUH. 7-9 Kitacchl. — M.
[Ipoceemenue, 2009.

Anrebpa. 9 xiacc: yueb. aiis obreoopasosat. yupexaenuti / FO.H.Makaperaes, H.I'. Munmtok, K. Herikos,
C.b.CyBopoga; oz pen.C.A.TenskoBckoro.- 19-¢ uzn.- M.: IIpoceemienue, 2014.

Nzydenne anrebpsl B 7-9 kmaccax: mocobue mns yuaurenei / FO.H.Makaperaes, H.I.Munzrok, C.b.CyBoposa,
N.C.InpikoBa. — 3-¢ uzn., nopad. — M. : [Ipocsemenue, 2009.

Anrebpa. 9 xinacc: moypounsie mwiansl mo yueonuky KO.H.Maxkaperuesa u ap./aB.-coct. JI.A. Tanununa,
T.JI.Adanacwena.- Bonrorpam: Yuutens, 2007.

Anrebpa: numakt. marepuaist A 9 ki. / JI. U. 3BaBuy, JI. B. Ky3nenosa, C. b» CyBopoBa. — M.:
[Ipoceenienne, 2007—2008.

Ypoku anrebpsr B 9 knacce: k. g yautens / B. 1. Xoxos, JI. b. KpaitneBa. — M.: [Ipocsemenne, 2005—
2008.

DJeMEeHTHI CTAaTHCTHKH U TEOPHH BEPOsATHOCTEH: Yued mocobue st odydaromumxcs 7-9 ki1. obmieodpa3onar.
yupexnaenuii / FO.H. Makaperues, H.I'. Munniok; nog pen. C.A. TenskoBckoro. — M.: [Ipocsemenne,2001 -
2007T.

MaremaTuka 5-11 knacchl: HeTpaAUIMOHHBIE (DOPMBI OpraHU3aluy KOHTPOJIS Ha ypokax / aBT.-cocT. MLE.
Kosuna, O.M. ®aneesa. - Boarorpan, Yuutens, 2007,

H.I1.KoctpukuHa 3ama4un MOBBIIIEHHON TPYTHOCTH B Kypce anreopsl 7-9 kimaccos - M : IIpocBemenuey, 1991;

10. Anrebpa: c0. 3amanuii 1715 MOATOTOBKH K TOroBo# arrectanmu B 9 k1. / JI.B. Ky3nenoBa, C.B. CyBopoga, E.A.

bynumosuu u np. — M.: IIpocBemienue, 2004;

11. A.T. Mopaxosuy, I1.B.CemenoB Cobbrtus. Bepostaoctu. Ctatuctudeckas 00paboTka TaHHBIX. 7-9 KIIacChl. —

M.: «Muemo3nHa»,2003;

12. CoopHUK 3a1aHUM JJIs TIOATOTOBKH K UTOrOBOM artectanmu B 9 kinacce/ JI.B.Ky3nenosa u np.— M.:

[Ipocsemienne, 2009.

13. CoopHHK 3a1aHUH IS TOATOTOBKH K UTOTOBOM arrtectanuu B 9 kiacce «3000 3amau»/ A.JI. CemenoB u ap.— M.:

Ok3amen, 2014.

Cneyudgpuueckoe conpoeosricoenue (o6opyoosanue)

o KJIacCHasl 1OCKa C HAOOpOM MarHUTOB ISl KPEIUICHUs TaOJIHLL;

. MEPCOHANIBHBII KOMIIBIOTED;

. MYJIbTUMEIUUHBIN IPOEKTOD;

o JE€MOHCTPALMOHHBIE H3MEPHUTEIIbHBIE HHCTPYMEHTBI M IPUCTIOCOOeHN (JIMHEHKHU, LINPKYJIH,
TPAHCIIOPTUPBI, HAOOPBI YTOILHUKOB);

o JEMOHCTPAIMOHHBIE TaOIHIIBI.

Hugpopmayuonnoe conpogorcoenue:

1.®enepanbubiii rienTp uHbopMm hitp:/fecior.edu.ru

. Ennnas xonnexuus 1udpoBbix o0pasoBatenbHbIX pecypcoB http://school-collection.edu.ru
. «Kapman mist yautenst maremarukmy http://karmanform.ucoz.ru.

. Sl uny Ha ypok MaTeMaTukH (MeToanveckue pazpadborku): Www.festival.lsepember.ru

. YPOKHU — KOHCIIEKTBI WW\W.pedsovet.ru

. http://www.alleng.ru

. http://www.proskolu.ru/org

0O ~NO W b~ W

. www.metod-kopilka.ru

©

._http://www.it-n.ru/

10
11
12
13
14
15
16

. http://www.1september.ru/

. http://www.matematika-na.ru/index.php OH-JIailH TECTHI IO MATEMATHKE

. http://www.edu.ru/

. http://fcior.edu.ru/

. http://urokimatematiki.ru

. http://intergu.ru/

. http://www.openclass.ru/

8. Pe3y.]'leaTbl HU3ydYCHUSA y‘l66HOF0 npeamera

B pe3ynomame usyuenusn Kypca anzeopwt 9 kKnacca odyuarouuecs 0014cHbL:

3HATH/IOHUMATH
CYILIECTBO MOHATHUS MAaTEMaTHUECKOrO OKA3aTeIbCTBA; IPUMEPHI 10KA3aTECIbCTB;
CYyILIECTBO MOHSITHS aICOPUTMA; IPUMEPHI AITOPUTMOB;


http://fcior.edu.ru/
http://school-collection.edu.ru/
http://karmanform.ucoz.ru/
http://www.festival.1sepember.ru/
http://www.pedsovet.ru/
http://www.alleng.ru/
http://www.proskolu.ru/org
http://www.metod-kopilka.ru/
http://www.it-n.ru/
http://www.1september.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://urokimatematiki.ru/
http://intergu.ru/
http://www.openclass.ru/

KaK MCHOJIB3YIOTCSl MaTeMaTHdeckne (hopMyIibl, ypaBHEHHS ¥ HEPaBEHCTBA; IPUMEPHI UX MPUMEHEHUS IS
pelIeHNst MaTeMaTHYECKNX M MPAaKTHIECKUX 3a/1ay;
KaK MaTeMaTHYEeCKH OTpeesicHHbIe ()YHKIIMU MOTYT ONUCHIBATh PealbHbIe 3aBUCHMOCTH; IPUBOAUTH IPHUMEPHI
TaKOTO OIMCAHUS;
KaK IOTPeOHOCTH MPAKTHKU IPUBEJIN MATEMaTHYECKYI0 HayKy K HEOOXOIMMOCTH PACIIUPEHNS TTOHATHS YUCIIA;
BEPOSITHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEW OKPYKAIOIET0 MUPA; MPUMEPHI CTATHCTHYECKIX
3aKOHOMEPHOCTEH U BHIBOJIOB;
KaKuM 00pa3oM reoMeTpus BO3HUKIIA U3 MIPAKTHYECKUX 3a/1a9 3eMJIEMEPHS; TIPHIMEPBI TEOMETPUIECKUX
00BEKTOB M YTBEP)KACHHUH O HAX, BAXKHBIX JUIS IPAKTUKH;
CMBICIT UIeANTN3AIIH, TI03BOJISIONICH pelaTh 3aJaul peajbHON JeCTBUTEIbHOCTH MaTEMaTHIECKUMHI METOAaMH,
IpUMEpPbI OITMOOK, BO3HUKAIOIINX TIPH HCATH3aIHN;

yMeTh
BBITIOJTHSATH YCTHO apu(pMETHUECKUE EHUCTBUS: CI0KEHUE U BHIYUTAHHUE ABY3HAYHBIX YHCEN U JECITUIHBIX
IpoOeii ¢ AByMsl 3HaKaMH, YMHOXKEHHUE OJHO3HAUHBIX YHCEIl, apU(PMETHUECKUE ONEePalui ¢ OOBIKHOBEHHBIMH
JpOOSIMU ¢ OZTHO3HAYHBIM 3HAMEHATENIEM U YHCIHTEIEM;
NEePEXOAUTh OT OJHOW (OPMBI 3aITUCH YHCEIN K APYTOi, MPEACTABIATH NECATHYHYIO TpoOb B BHJIE OOBIKHOBEHHOM
Y B IPOCTEUIINX CITydasix OOBIKHOBEHHYIO B BU/E IECATUYHOM, IPOLIEHTH — B BUJIE IpoOU U 1poOb — B BUJIE
IPOLICHTOB; 3aIMCHIBATH OOJBIINE W MAJbIe YUCIIA C UCIIOJIb30BAaHUEM LIENIBIX CTEIICHEH IEeCATKH;
BBITIOJTHATH apU(METHIECKUE ASHCTBUS C pallMOHAILHBIMHU YHCIIaMH, CPABHUBATH PallHOHATIBHBIC H
I[Cf/iCTBI/ITCHLHBIG 4uncia; HaXOJUTh B HCCJIOKHBIX CIIyYasdX 3HAUCHUA CTeTeHen ¢ HICJIBIMU ITOKa3aTCJIsIMU U
KOpHEH; HaXOJUTh 3HAYCHHS YUCIOBBIX BBIPAKCHUIA;
OKPYTJISTH LIEJIbIe YUCIa U JECATHIHBIE 1pOoOH, HAXOAUTH NPUOIMKEHHS YUCET C HEJIOCTATKOM U ¢ H30BITKOM,
BBITIOJIHATE OLICHKY YHCJIOBBIX Bpra)i(CHHﬁ;
MOJIb30BaThCSl OCHOBHBIMU CJIMHHIIAMH JJTUHBI, MaCChl, BpDEMEHH, CKOPOCTH, TUIOMIAaH, 00beMa; BhIpaxarh 0oJjiee
KpYITHBIE eIUHUIIEI Yepe3 OoJiee MeIKre M Hao0opoT;
peuiaTh TCKCTOBBIC 3a/la4M, BKJIIOYasA 3aJa4u, CBA3aHHBIC C OTHOIICHUEM U C IIPONOPIUUOHAIBHOCTHIO BEJINYUH,
JIpoOsSIMU U TIPOLICHTAMHU;
UCTIONIb30BATh IPHOOPETEHHBIE 3HAHNS M YMEHUS B IPAKTHIECKON JIESTEIFHOCTH M TIOBCEHEBHOM KHU3HU IS
- PeIIeHHs HECIIOKHBIX MPAKTHYECKUX PACUSTHBIX 33/1a4, B TOM YHCIIE C UCTIOIb30BaHUEM IIPH HEOOXOTMMOCTH
CTIPaBOYHBIX MaTEPUANIOB, KaIbKYJIATOPA, KOMIIBIOTEPA;
- YCTHOM TPUKHUIKH U OLIEHKH PE3yJIbTaTa BEIYHCICHHH; TPOBEPKH PE3yIbTaTa BBIYNCICHHUS C NCIIOIb30BaHUEM
Pa3IYHBIX PHEMOB;
- HHTEPIIPETALIMY PE3YJIBTATOB PELICHMS 3a1a4 C YYETOM OIPAaHUUYEHUH, CBA3aHHBIX C PEAJIbHBIMU CBOMCTBAMU
paccMaTpuBaeMbIX MTPOLIECCOB U SIBJICHUI;

AJITEBPA
COCTaBIISITH OYKBEHHBIE BBIPAXKECHUS 1 (DOPMYIIBI IT0 YCIIOBUSM 3a]1a4; OCYIIECTBIISITH B BRIpaXKEHUIX U (popMyax
YHCIJIOBBIE OJCTAHOBKH U BBIIOJIHATH COOTBETCTBYIOIINE BEIUUCIICHUS, OCYLIECTBIATh MOACTAHOBKY OJHOTO
BBIP@)KEHUS B APYTO€; BBIpAXKaTh U3 (HOPMyYI OIHY IEPEMEHHYIO Yepe3 OCTAIbHBIE;
BBITIOJTHATH OCHOBHBIE AEMCTBHUS CO CTENIEHSIMH C IIeJTBIMU TIOKa3aTeNsIMHU, C MHOTOWIEHAMH U € alreOpandyecKuMu
JpOOSIMU; BBITIOJHATH Pa3io’KeHHEe MHOTOYICHOB HA MHOYKUTEJIH; BHIITOIHATH TOXK/IECTBEHHBIE MPEOOpa30OBaHUs
palOHAIBHBIX BBIPAXKECHHI;
NPUMEHSTh CBOHCTBA apU(PMETHIESCKUX KBaJPATHBIX KOPHEHU JIJIsl BEIYMCIICHHS 3HAUEHUH U MPeoOpa3oBaHmii
YUCIIOBBIX BBIPAXXEHUH, COACPKALIMX KBAJIPATHBIE KOPHHU;
pelaTh JINHENHbIE, KBaAPATHBIE YPABHEHNS U PAllMOHAIBHBIE YPABHEHNUS, CBOJAIINECS K HUM, CHCTEMBI IBYX
JIMHEWHBIX YPaBHEHUN U HECIIOKHBIE HEJIMHENHBIE CICTEMBI,
peuiaTh JJMHEHHbIE U KBAJPaTHBIE HEPABEHCTBA C OJHOM IEPEMEHHON U UX CUCTEMBI;
peraTh TeKCTOBBIE 3a/1a4u ajureOpanyecKiuM METOIOM, HHTEPIIPETUPOBATH IOTyYEHHBIH PE3yNIbTaT, IPOBOAUTD
0TOOp pelIeHni, ncxous U3 GopMyITMPOBKH 3a1auH;
M300pakaTh YHcIa TOYKAaMH Ha KOOPIUHATHOM MPSMON;
OTIPEeAETATH KOOPIAUHATHI TOUKH MJIOCKOCTH, CTPOUTH TOYKH C 33JJaHHBIMH KOOPAMHATAMH; H300paKaTh
MHO>KECTBO PELIEHUI TMHEHHOTO HEPaBEHCTBA;
pacro3HaBarh apupMeTHIECKHE U TEOMETPUUECKUE IPOTPECCHH; PEIIaTh 3a/Ia4H C TPUMEHEHUEM (HOpMYITBI
00I11ero YiIeHa M CyMMBI HECKOJIBKUX MEPBBIX YICHOB;
HaXOJUTh 3HAUEeHUs (PYHKINH, 3aJaHHON hopMyInoii, Tabnuieil, rpaguKoM 1Mo ee apryMeHTy; HaXOAUTh 3HAUCHHE
apryMeHTa 10 3Ha4eHHI0 (GYHKIUH, 3a1aHHON TpadKOM WM TaOJIHLEeH;
OTIPEJIeIIATH CBOICTBA PYHKIMHK O ee TpaduKy; MPUMEHSTh rpadruecKie MPEACTaBICHHS ITPH PEIICHUH
YpaBHEHUM, CUCTEM, HEPABEHCTB;

o N K
ONHMCBIBATH CBOMCTBA M3YYeHHBIX QYHKIMH (Y=KX, rae K # 0, y=kx+h, y=x2, y=x3, y = —, y= Jx, y=ax*+bx+c, y=
X

ax?+n y=a(x- m)?), crpouTh UX rpaQuKu;



HCIO0JIB30BATh NPHOOPETEHHBIE 3HAHUSA U YMEHUS B MPAKTHYECKOIi 1eATeTbHOCTH U MOBCEAHEBHOM KU3HM TSI

" BBHINOJHEHHS PACUYETOB MO (GOPMYJIaM, COCTaBICHHUS (GOPMYIT, BRIPAKAIOIINX 3aBUCIMOCTH MEX/Ty PeabHbBIMU
BEJIMYMHAMU; HAXOXKICHUS HYKHOH (POPMYJIBI B CIIPABOYHBIX MaTepHallax;

" MOJENUPOBAHHS NPAKTHUECKUX CHTYAIIUH W UCCIIE0BAHUI TTOCTPOCHHBIX MOJIEIIEH ¢ CIIOIB30BAaHUEM arIapara
anreopsr;

" ONHMCaHUS 3aBUCHMOCTEH MEXIy (PU3NYCCKUMU BEIMYMHAMH COOTBETCTBYIOIIUMH (DOPMYJIaMU TIPU
WCCJICJIOBAHNY HECIIOKHBIX MPAKTUICCKUX CUTYAIIUN;

" HHTEpHpeTauH rpad)uKOB PEeabHBIX 3aBUCUMOCTEH MKy BETMUYNHAMHU;

OJIEMEHTBI JIOTUKH, KOMBUHATOPUKU,
CTATUCTUKU X TEOPUU BEPOSITHOCTEN
yMeThb
*  [POBOJUTH HECJOXKHBIE T0KA3aTENbCTBA, MOIY4aTh IPOCTEUIIINE CIEICTBUS U3 U3BECTHBIX WM PaHEe
MOJTyYEHHBIX YTBEPKACHUHN, OLIEHUBATh JIOTHUECKYIO PAaBUIBHOCTh PACCYXACHUH, HCIIOIB30BaTh PUMEPHI JIS
WITIOCTPALUU U KOHTPIIPUMEPHI U1 OIIPOBEPKECHUS YTBEP)KICHUH;
"  K3BIEKaTh HHPOPMAIHIO, IPEACTABICHHYIO B TabNMIaxX, Ha AMarpaMMax, rpadukax; COCTaBIATh TAOIHIIbI,
CTPOWTH IUarpaMMbl U rpaduKy;
"  pemarh KOMOMHATOPHBIE 3aauH ITyTEM CHCTEMaTHUECKOT0 epedopa BO3MOKHBIX BAPHUAHTOB, a TAKXKE C
WCIIOJIb30BaHUEM MpaBUJIa YMHOKEHHUS;
®  BBIYUCIATH CPEAHUE 3HAUCHHUS PE3YNIBTATOB U3MEPECHHUN;
"  HaXOAUTh YaCTOTY COOBITHSI, UCIIOJIB3YsI COOCTBEHHBIC HAONIOACHUS ¥ TOTOBBIE CTATUCTUYECKUE TAHHBIE;
"  HaXOJIWUTh BEPOSTHOCTH CIYYAHHBIX COOBITHN B MPOCTEHIIINX CITydasx;
HCI0JIb30BaTh NPUOOpEeTEeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOI 1esITeIbHOCTH U NMOBCEAHEBHOM KU3HU JJIS:
"  BBICTpaMBaHUs apryMEHTAIH NIPU J0Ka3aTelIbCcTBE (B (POpME MOHOJIOTA U THAJIOTA);
"  pacrno3HaBaHUs JOTMYECKH HEKOPPEKTHBIX PaCCyKICHUH;
- 3aIllMCU MaTEMAaTUYCCKUX YTBCp)K[IeHHﬁ, J0Ka3aTcCJIbCTB,
- aHaJIn3a pC€ajlbHbIX YUCJIOBBIX JAaHHBIX, IPCACTABICHHBIX B BUC JUAlr'DAMM, Fpaq)I/IKOB, Ta6J'H/ILI;
"  peleHHs NPAaKTHUECKHUX 3a/1a4 B TIOBCEIHEBHON U MPo(ecCHOHAIBHOM ASSITEIbHOCTH C UCIIOJIb30BaHUEM
JIEHCTBUIA ¢ YUCIaMH, TIPOIICHTOB, JUTHH, TUIOMAAeH, 00heMOB, BpEMEHH, CKOPOCTH;
"  pemeHHs y4eOHBIX U MPAKTUYECKUX 3374, TPEOYIOIIMX CUCTEMAaTHYECKOTo epedopa BapuaHTOB;
"  CpaBHEHMs LIAHCOB HACTYIUJICHUS CIyYalHBIX COOBITHI, OLICHKH BEPOSITHOCTU CIy4aifHOIO COOBITHSA B
NPAaKTUYECKUX CUTYaLUsIX, CONIOCTABICHNS MOAETH C peabHON CUTYalueH;
- INOHUMAaHHUA CTaTUCTHYCCKUX YTBep)KHeHHﬁ.

1. Onenka nuCLMEHHBIX KOHTPOIBLHBIX PAGOT 06YUAIONINXCS IO MATEMATHKE.

Omeem oyenugaemcs OMMemKkou «5», ecau:
» paboTa BBINOJHEHA ITOJIHOCTHIO;
» B JIOTHYECKUX PACCYKICHHUAX U 0O0CHOBAHUM PEIICHHUS HET MPOOEIIOB U OIHOOK;
» B pCIICHUM HET MAaTEMATHYECKUX OIUOOK (BO3MOXKHA OJ[HA HETOUHOCTb, ONUCKA, KOTOPAas HE ABJISICTCS
CJIEJICTBHEM HE3HAHUS WJIM HEIOHUMAaHNA y4eOHOTro MaTepHrana).
Ommemka «4» cmagumcs 6 cnedyIuux Cyuanx:
» pabora BBITIONIHEHA MTOJHOCTHIO, HO 00OCHOBAHHUS IIATOB PEIICHHUS HEOCTATOYHBI (€CITH YMEHHUE
00OCHOBBIBATh PACCYKJICHUS HE SIBISLIOCH CIIEITUATILHBIM 00BEKTOM ITPOBEPKH);
> JIONYIIEHBI OJTHA OIUOKA WU €CTh JIBA — TP HEMOUETA B BHIKIIAIKAX, PUCYHKAX, YepTekax Win rpadukax
(ecu 3TH BUJIBI PAOOT HE SBJISITHCH CIICIUATBLHBIM 00BEKTOM MPOBEPKH).
Ommemka «3» cmagumcs, eciu:
» JnomnymieHo 0osee ofHOM omMOKK MK OoJiee ABYX — TPEX HEJIOUETOB B BBIKIIAJIKAX, YEPTeKaxX MU
rpadukax, HoO 00yJaroIuiics 00MagaeT 00sI3aTeNbHBIMU YMEHUSAMH IO MPOBEPAEMO TEMeE.
Ommemka «2» cmagumcs, eciu:
» JIOMyIICHBI CYIIECTBEHHBIC OIIMOKH, TOKA3aBIIIKe, YTO 00yUJarOUiCs He 001a1aeT 00sI3aTeIbHBIMA YMEHUSIMHU
MO JIAHHOU TeMe B MOJTHOMN Mepe.

2. Ouemca YCTHBIX OTBE€TOB oﬁyqaloumxcn mo MaTeMaTHuKe

Omeem oueHuesaemca OmMMemKou «5)), eciiu y4eHuK:



» TIOJHO pacKphl CoJiepKaHue MaTepuaia B 00beMe, MPeyCMOTPEHHOM MPOrpaMMOi U YIeOHHKOM;

»  U3JI0KWI MaTepyaj 'PaMOTHBIM SI3BIKOM, TOYHO UCITOJIB3YsI MATEMATHUYECKYIO TEPMHHOIIOTHIO U CHMBOITUKY,
B ONpeAEIECHHON JIOTHYECKON MOCTIEN0BATENBHOCTH;

» TPaBWIHHO BBIITOIHII PUCYHKH, YEPTEXKH, TPA(QUKHU, COMMYTCTBYIOIIUE OTBETY;

» TI0Ka3aJ YMEHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH MTPUMEPAMHU, IPUMEHSThH €€ B HOBOW CUTYaITUH
MIPY BBIMOJTHEHUH MTPAKTUYECKOTO 3aJaHus;

» TPOAEMOHCTPHUPOBAJ 3HAHHUE TEOPUHU PAHEE U3YUCHHBIX COMYTCTBYIOLIMX TEM, CHOPMUPOBAHHOCTh U
YCTOWYHMBOCTH HCIIOJIb3YEMBIX IIPH OTBETE YMEHHH U HABBIKOB;

» OTBevYaJ] CaMOCTOSTENHHO, €3 HABOISAIINX BOIPOCOB YUUTEIIS;

» BO3MOXHBI OJJHa — JIB€ HETOYHOCTH MPH OCBEIICHHE BTOPOCTEIICHHBIX BOIPOCOB MJIH B BBIKJIAIKAX,
KOTOpBIE YUEHHK JIETKO WCIPABHII TIOCIIE 3aMEYaHHS YIUTEIIS.

Omeem oUeHUBAemMcst OMMEmKOIL «4», eciu y00s1emeopsaen 6 0CHOGHOM MPEDOBAHUAM HA OUCHKY «5», HO npu
IMOM umeem 0OUH U3 HEOOCHAMKOG:
» B V3IIOKEHHH JIOMYIIECHBI HEOOIbIIHE MPOOEITbl, He UCKA3UBILEE MATEMATHUECKOE COJICPIKAHNE OTBETA;
»  JIOmyIIEeHbI OJUH — JIBA HEJ0UETA MTPU OCBEIIEHHH OCHOBHOTO COJICPYKaHHUS OTBETA, HCIPABICHHBIC MTOCTC
3aMEUYaHMsI YUUTEIIS;
» JONyIIeHBI ONIMOKa WK Ooyiee IBYX HEJIOYESTOB MPH OCBEIEHHH BTOPOCTEIICHHBIX BOIPOCOB HJIH B
BBIKJIJIKaX, JIETKO UCTIPABIICHHBIC TIOCIIC 3aMCUaHHS YIUTEIS.

Ommemka «3» cmasumcsa é cedylouux cayuanx:

» HEIOJIHO PAacKPBITO COJepKaHKue MaTepHaiia (CoaepKaHue U3JI0KEeHO (parMeHTapHoO, HEe BCeria
MOCJeI0BaTEeNFHO), HO TIOKa3aHO O0IIee MOHUMaHKUE BOIIPOCa U MPOJCMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIE JIS
YCBOEHHS IPOTPaMMHOTO MaTepHuana (onpeneneHsl « TpeOoBaHUAME K MAaTEMAaTHYECKOH MOITOTOBKE YUALTHXCSD B
HACTOSIILIEH ITporpaMMe 1o MaTeMaTHKe);

» WMENUCh 3aTPyIHEHHS WIN JIOMYIEHBI OIIMOKH B ONPECIICHNA MaTEMaTHIeCKOM TEPMHUHOIOTHH,
YyepTekax, BHIKIIaIKaX, UCIIPAaBIIEHHBIE NIOCE HECKOJIBKUX HABOJSAIIMX BOIIPOCOB YUHUTEIS;

> YYCHHK HE CIIPABUIICS C IPHMEHEHHEM TEOPHU B HOBOW CHUTYallUH MPH BHITOJHEHHH PAKTHIECKOTO
3aJjaHus1, HO BBIIIOJIHWII 331aHUsI 0053aTEIbHOTO YPOBHSI CJI0KHOCTH 110 TAaHHOU TeMe;

» TpHU IOCTaTOYHOM 3HaHUH TEOPETHUECKOTO MaTepHalia BbISBICHA HEAOCTATOYHAs CHOPMHUPOBAHHOCTD
OCHOBHBIX YMEHUH U HABBIKOB.

Ommemxa «2» cmagumcsa 8 cieoyliouux cayuanx:

» HE pacKpbITO OCHOBHOE COJiepKaHue yueOHOTO MaTepHana;

» 00Hapy»XeHO HE3HAHWE YYCHUKOM OOJIbIICH HITH HanboJiee BXKHOM YacTH yueOHOTo MaTepHaa;

» JIOMyIIEHBI ONIMOKHU B OTIPENIEIICHUH MOHATHH, TIPH UCTIOIb30BAaHUN MaTEMATHISCKOW TEPMUHOJIOTHH, B
pPHUCYHKaX, yepTekax Wi rpadukax, B BEIKIAJKaX, KOTOPBIE HE HCIPABJICHBI OCIE HECKOJIBKUX HABOISIIUX BOIIPOCOB
YUUTENS.

3. O6mas k1accupuranus omnGoK

[Ipu oueHke 3HaHUH, yMEHUI 1 HABBIKOB YYaIIUXCS CIIEAYET yYUTHIBATh BCe OIMOKHU (TpyOble M HErpyOble) 1 HEAOUETHI.
3.1. I'py0bIMH CYMTAKOTCS OIIHOKMU:
- HE3HaHUE OMNpPE/IENIEHNSI OCHOBHBIX MOHSTHHN, 3aKOHOB, IIPABWJI, OCHOBHBIX TOJIOKEHUN TEOPHH,
He3HaHue GopmyJ1, OOLIETTPUHATHIX CUMBOJIOB 0003HAUCHUN BETUYNH, EAUHUL] UX U3MEPEHHUS;
- HEe3HaHNE HAMMEHOBaHMUH eIUHHL] U3MEPEHHUS;
- HEYMEHHUE BBIJEJIUTH B OTBETE IJIaBHOE;
- HEYMEHHE IPUMEHSTh 3HaHU, AITOPUTMBI 1715l PELLICHUS 3a/1a4;
- HEYMEHHE JIeNaTh BHIBOJBI 1 0000IICHUS;
- HEYMEHHE YUTATh ¥ CTPOUTH rpaduKu;
- HEyYMEHHE T0JIh30BAThCA NEPBOUCTOYHUKAMH, YYEOHUKOM H CIIPaBOYHUKAMH;
- MoTepsi KOPHS WIN COXPAaHEHHE IIOCTOPOHHETO KOPHS;
- oTOpaceiBaHue 6e3 OOBSICHEHUH OJHOTO U3 HUX;
- paBHO3HAYHBIE UM OIIMOKH;
- BBIYUCIIUTEIbHbIE OIIMOKHU, €CIIM OHU HE SIBJISIOTCS OTIMCKOI;
- JIOTHYECKHE OLIMOKH.

3.2. K Herpy0bIM omim0Kkam ciexyeT OTHECTH:

- HETOYHOCTH (POPMYJIHPOBOK, ONPEAEICHNH, MOHATHIA, TEOPHA, BBI3BaHHAsI HEMIOJIHOTOM OXBaTa
OCHOBHBIX TIPU3HAKOB OTIPENEISIEMOr0 OHATHS MIIM 3aMEHON OJTHOTO - IBYX U3 ITHX MPU3HAKOB
BTOPOCTENIEHHBIMU;

- HETOYHOCTH Irpaduka;



- HepalMOHAJIbHbBIN METOA PELICHNUS 3a1a4l WK HEAOCTaTOYHO IPOYMaHHBIN IUIaH OTBETa
(HapyIIeHU€e JOI'MKH, IOAMEHA OTJENIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMHU);
- HepalroHaJIbHbIe METOABI pabOThI CO CHPAaBOYHOM U APYTOil IUTEPaTypOi;
- HEYMEHHUE pellaTh 3a/1auu, BBIIOJIHATH 3aJaHUs B O0LLEM BUJE.
3.3. HemoueraMu SIBIISIIOTCSL:
- HepaloHaJIbHbIE TPUEMBbI BBIYUCICHUH U TpeoOpa3oBaHUii;
- HeOpe)KHOE BHITIOJTHEHHUE 3aITMCel, YepTekeH, cxeM, rpaduKoB.
IlepeyeHb KOHTPOJIBHBIX PadoT

1. BxopHas KOHTpoJbHas paboTa.

2. Koutponbnas padota Nel «IlousiTre QyHKITHI

3. Koutponbnas padora Ne2 «KBaaparnunas u creneHHas GyHKIIANY

4. KoutponbHas pabota Ne3 «YpaBHEHHUS U HEpaBEHCTBA C OJTHON MEPEeMEHHON»

5. Kontponbnas padota Ned «YpaBHEHUS U HEPABEHCTBA C ABYMsI [IEPEMEHHBIMI

6. KontpoapHas pabota Ne5 «Apudmerndeckast mporpeccusd

7. Konrponbnas padora Ne6 «['eomeTpuueckas mporpeccus»

8. Koutponbnas padota No7 «DneMeHTh KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEH

9. HroroBas koHTposbHas paboTa No§

JAuarnocruveckasi KOHTpoJbHas paGora no aaredpe — 9 knace
Bapuanr 1

Z

|. Pa3noXuTh MHOTO4YJIEH HA MHOXUTEJIH:
a) 16x* - 36y2 :
6)4a3—832+a—23;

Ne 2. VpocTuTh BeIpaXeHue :

-6y =y
2y+9 T yZ+9y’

o

Ne 3. Pemnts ypaBHeHuUe:
a)4x’ —8x+3=0;
6x-3 _ 3x+7
4 5 !

Ne 4. PemunTh cucTeMy ypaBHEHHH :

6x—11 =10y

{ Sy=19—-7x "'
No 5. PewinTh 3a/1a4y ¢ MOMOIIBIO CHCTEMBI YPaBHEHHIA:

3a 4 rterpamm u 6 ansGomoB 3annatuiud 88 pybiieid, a 3a 5 TakuX JKe TeTpajiel v 3a 4
Takux ke ansboma 3arnatuin 68 pybneii. CKoNBKO CTOMT OMH anbbOM U CKOJIBKO CTOMT
oaHa TeTpaab ?
Ne 6. Jlns uncnoBoro psaa 27; 13; 18; 24; 27; 115 9; 45; 10; 27; 12 HaiiTu:

a) cpeaHee apupMETHYECKOE; 0) mony; B) MEIHAHY; r) pasmax.

0)



JlnarnocrHueckast KOHTpoJabHas padora no anredpe — 9 kaace
Bapunant 2
© 1. Pa3noXKuTh MHOTO4JIEH HA MHOXKHUTEIH:
a) 25x% — 49y" ;
0)8as+2a—-208-5;
Ne 2. VnpocTHTb BbIpaKeHHe :
xI—4x 24-6x
x2+7x " 49-x2 '
Ne 3. Pewuts ypaBHEHHE:
a)3x>—13x— 10 =0;

z

~. 8x-5 12 = 3x
0) = ;
3 4
No 4, Peludth cHCTeMy YpaBHEHUH :
{4x -17=y
6x=23-y’

No 5. PemtuTb 3a/1a4y ¢ MOMOIIBIO CHCTEMBbI YPaBHEHHH:
3a 2 Terpaau u 7 ansbomMoB 3annatuan 83 pybneit, a 3a 5 Takux ke TeTpazaen u 3a 4
TakuX ke ajapdboMa saratiiam 59 py6iaei. CKOnbKO CTOUT OJMH ajIbOOM H CKOJIBKO CTOUT
O/lHa TeTpaasb ?
Ne 6. Jlns uucnosoro psga 115 27; 13; 15; 11; 24; 16; 11; 10; 22; 12 naiitu:
a) cpesHee apudmeTHyeckoe; 6) mony; B) MeJIHany; r) pasmax.

BxoaHasi koHTpoJIbHAs padoTa 1o ajiredpe — 9 kiace
Bapmuanr 1

" 1
Hatigure 3HaueHue BoipakeHus 4/ 0,16 - 25 -6 \/;.

6X+6y x% — y
2

Beinonnute geneHue z[po6e1/1 "

1

2

3. Viopocrute BhIpaKeHue Z m2n*-8 mén2
4. Pemmte ypaBHEHHUS

a) 3x? =18x; 6) 100x*-16=0; B) x*—16x+63=0.

6—2x <3(x-1)
5. Haiigure 1enble pemieHns: CHCTEMBI HEPABEHCTB 6 X y
5 2 X
6 1 24+6y+9
6. VYmpocrute BhIpaKeHHE: 5 + P4 4 .
y -9 3-y 5

7. JIBa aBTOMOOMJIS BBIE3XKAIOT OJIHOBPEMEHHO M3 OJHOIO FOPOJIa B APYTOM, HAXOAALMIMICSA HA pacCTOAHUU 560 KM.
Ckopocts iepBoro Ha 10 kM/4 OOJIBIIIE CKOPOCTH BTOPOTO, U TIOATOMY IIEPBBIN aBTOMOOWIIH MMPUEIKAET HA MECTO
Ha 1 gac panbire BToporo. OnpeaennTe CKOPOCTh KaXI0T0 aBTOMOOWIIA.

Bxoanasi koHTpOIbHAsA padoTa mo anredpe — 9 kiaace

Bapuant 2

1. Haiigure 3naueHue Boipaxkenus /0,04 - 81 -7 - \/g.



. 6x3 x?-25
2. BblnonHuTe yMHOKEHHE Apober — * ———.

3. Vmpocrture Bripakenue 1,5a b*-6 a?b.
4. Pemmte ypaBHECHHUS

a) 2x* —3x=0; 6)16x*=49; B) x*—-2x-35=0.

5. Haiigute LECJIBIC PCHICHUA CUCTEMBI HCPABCHCTB

10-4x>3(1-x),

35+ 2 < 2x.
4

2 + 2 |" 72 :
x*—4 2x-—x") x"+4x+4
7. «PakeTay» Ha MOJBOAHBIX KPBUIBSIX HMEET CKOPOCTh Ha 50 KM/4 GOJIBIIYIO, YeM CKOPOCTh TEIJIOX0/1a, U TO3TOMY
myTh B 210 kM oHa nponuta Ha 7 4 30 MUH ckopee, ueM Temnoxol. Haliaute ckopocTs «PakeTsi».

2 1 1
6. VYmpoctute BhIpaKeHHE: ( J

BxoaHasi koHTpoJIbHAsI padoTa 1o ajiredpe — 9 kiace

Bapuanr 3

Ny , 1
1. HaiinuTe 3HaueHue BoIpakeHus 4/ 0,25 - 81 — 8§ - o
o 2X—2y . x% — y2
2. Brmonnaute geneHue apobdei — T
2 5.2 2 n-1
3. Ympocture BBIpXKEHHE - M N -9mn—.
4. Pemmre ypaBHEHUS

a) 4x? =24x; 6) 25x* -9=0; B) x* -10x+21=0.

4—4x<2(x-8)
5. Haiinure 1ienple pemeHns CHCTEMbI HEPABEHCTB 3 5 > x
g%
3 1 24+8y+16
6. VYmpocture BEIpaKeHHUE: 5 + 4 Y .
y =16 4-y 2

7. JIBa aBTOMOOWJISI BEIE3)KAIOT OJJHOBPEMEHHO M3 OJJHOTO TOpojia B IPYToi, HAXOASIUHCS Ha paccTOSHUN 420 KM.
Ckopocts iepBoro Ha 10 kM/4 OOJIBIIE CKOPOCTH BTOPOTO, U TIOATOMY IIEPBBIN aBTOMOOWIIH MMPUEIKAET HA MECTO
Ha | yac pasbie BToporo. OnpenennTe CKOpoCTh KaKI0T0 aBTOMOOHUIIS.

Bxognasi koHTpOIbHAsA padoTa mo anredpe — 9 kiaace
Bapuanr 4

1

1. Haiigure 3nauenue Beipaxkenus 10,09 - 36 — 4 - e
4x3 x%-9

2. BeinoanuTe yMHOXKEHHE ApOOeH — + ——-.
x—3 12x2

3. Vmpoctute Beipaskenue 1,2a b5 a* b.



4. Pemmre ypaBHEHUS
a) 4x* —6x=0; 6)36x?=81; B) x’—2x—48=0.

5. Haiinure 1ienpie pemeHns CHCTEMbI HEPaBEHCTB

8-3x>4(1-x),
2,5+ X <3x
6. Ympoctute BeIpaKeHHE: ( 2 + 1 j 1
' "\ x? 25 Bx—x? ) x?110x+25

7. «PakeTa» Ha TTOJIBOJHBIX KPBUIBSIX UMEET CKOPOCTH Ha 20 KM/Y GOJBIIYIO, Y€M CKOPOCTh TETIOX0/1a, H TOITOMY
myTh B 200 kM OHa mponuia Ha 5 4 ckopee, 4yeM Teruioxo. Haliaure ckopocth «PakeThi».

Konmponwvnan paooma Nel «Ilonamue ¢pynkyuuy A-9

Bapuanr 1.

1°. lana ¢pynakuus f (x) =17x—51. IIpu kakux 3HaueHusx aprymenta f(X) =0, f(X) <0, f(x) > 0? Snsercs o

9Ta QYHKIHUS BO3pacTaroleil nin yobIBaroen?

2°. PaznoxxuTe Ha MHOKUTEIH KBaJPATHBIA TPEXUJICH:
a) x2 —14x+45; 6) 3y° +7y—6.

3p°+p-2
3°. CokpatuTte 1poob %
4-9p
4. O6nacthb onpezaeeHust GYHKIMH § — OTPE30K [— 2;6]. Haiiaurte Hymu GyHKIUH, TIPOMEKYTKH BO3PACTAHHS

yOBIBaHUS, 00JIACTh 3HAUEHUH (DYHKITHH.

5. BBI,Z[GJ'II/ITC KBaJpaT ABYYJICHA U3 KBAAPATHOT' O TpéX‘-IJ'IeHaZ

a) 2x° —4x + 10; 6) x* — 6x +10.
Konmponwvuasa paboma Nel «Ilonamue ¢pynkyuuy A
Bapmuanr 2.

1°. Nana pynkimsa g(X) = —13x + 65. IIpu xakux 3HaueHnsx aprymenra g(Xx) =0, g(x) <0, g(x) > 0? Ssnsercs nu

9Ta (YHKUUS BO3pacTaromeil nin yosIBaroen?



2°. PaznoxuTe Ha MHOKUTEIH KBaJPAaTHBIA TPEXUJICH:
a) x2 —10x+21; 6) 5y +9y—2.

4¢® +7¢c-2

3°. Cokpatute 1po0b
1-16c?

4. Ob6nactp onpeaesnenus GyHkimu f — oTpe3ok [— 5;4]. Haiinure Hynm QpyHKINH, TPOMEXYTKH BO3pacTaHUSA U

yOBIBaHUS, 00JIaCTh 3HAUEHUH (DYHKITHH.

5. Beimenure KBagpat AByWIeHa U3 KBAAPATHOTO TPEXUICHA:

a) X2+ 2x-12; 6) 3x% + 6x -3.
Konmponwvnan paooma Ne2 «Keaopamuunasa pynxyusa. Cmenennan oynkuyusn» A-9
Bapmuanr 1.

1°. TocTpoiite rpaduk QyHKIHHA _ _ 2 6x + 5 - Hailure ¢ moMomeio rpaduka:

y
a) 3Hauenue y npu x = 0,5;

0) 3HaYeHH X, IPU KOTOPBIX ) = —1;

B) HYJIM (DYHKIIMH; TPOMEXKYTKH, B KOTOPBIX Y > 0 1 B KOTOPHIX Y < 0;

T') IPOMEXYTOK, Ha KOTOpOM (D)YHKIIMSI BO3pACTaET.

. 2
2°. Haiiaure Hanmenbliee 3HaueHne Gyskunn y =x" —8x+7.

3. Haiizute o6macts 3uauennii Gynkmun y = x° —6x—13, rae x € [— 2;7].

2
4. He BBIMIOTHSS TOCTPOCHUS, OTIPEICIHNTE, TIEPECEKAIOTCS JIU Mapadoia y = Zx unpsamas y =5x —16. Eciu Troukn

nepeceycHus CymeCcTByroT, TO Haﬁ,[[HTe HUX KOOpAWHATHI.

5. Haiinure 3HaYeHnE BHIpaKEHHs 3| — 3% +1247 Z—i

Konmponvuasa paboma Ne2 «Keaopamuunas gpynxyus. Cmenennas yHKyus» A-9
Bapmuanr 2.

1°. Tloctpoiite rpaduk pyrkumn y = x° —8x +13. Haiigure ¢ momoumbio rpaduka:

a) 3HaueHue y npu x = 1,5;

0) 3HaueHUS X, [IPU KOTOPBIX ) = 2;

B) HYJIU QYHKIMH; IPOMEXYTKH, B KOTOPBIX Y > 0 1 B KOTOpHIX Y < O;



T') MPOMEXKYTOK, Ha KOTOPOM (PYHKITHS YOBIBACT.

2°. HaiinuTe HanOonblee 3HaueHne QYHKIUH ) = —x% +6x—4.

3. Haiizure o6nacts 3HaueHni GyHKIMH ) = x> —4x—7,rne X € [— 1;5].

2
4. He BBITIONHSASA TIOCTPOSHHS, OTIPEAETTUTE, IEPECeKa0TCs JIK Tapadona y = gx nnpsamas y = 20—3x . Ecnu Toukn

MepeceyeHns CyIEeCTBYIOT, TO HAINTE UX KOOPIUHATHI.

1 1
5. Haiinure 3HaYCHHE BBIPAXKCHHS ?‘/ - 2—0 + 8‘{/ 5—

27 16
Konmponwvuasa paboma Ne 3 «Ypaenenusa u nepasencmea c 00101 nepemenHon» A-9
Bapuanr 1.
1°. Pemte ypaBHEHHE:

10 -5 -3

a) x° —81x =0; 6) —Ho—t o=

+ = .
9y2 -4 3y+2 2-3y

2°. Pemnte HEpaBeHCTRO:

a) 2x* -13x+6<0; 6) x> >09; B) (x+8)(x—4)(x—7)>0; r)

3°. Pemute OukBagpaTHOE YpaBHEHHE

x* —19x* +48=0.

4. TIpu Kakux 3Ha4YeHUsAX m ypaBHenue 3X> + MX +3 = 0 umeer 1Ba KOpHs?
5. HaiinuTe obmacTh onpeaeneHus GyHKINH

y=1Ux—x*.

3

X—2

6. Haiinure koopaMHATHI TOUYEK MepecedeHus rpaduKoB GyHKIUN Y = uy= x> —3x+1.

Konmponwvuasa paboma Ne 3 «Ypaenenusa u nepasencmea c 0010 nepemenHo» A-9
Bapmuanr 2.
1°. Pemute ypaBHEHHE:

3y+2+ y-3 3

a) x> —25x=0:06) 5 > = .
4y +y 16y° -1 4y-1

2°. Pemnte HEpaBEHCTBO:



a) 2x*> —x—15> 0; 6) x2 <16; B) (x +11)x +2)x-9)<0; r)

4°. Pemnte OMKBaapPaTHOE ypaBHECHHUE
x* —4x? —45=0.
5. Tlpu KakuX 3HAYCHUSX 1 ypaBHEHHE 2X° + NX+8 = 0 He uMeeT KopHeit?

6. Haiinure obnacts onpeaenenus QyHKIHH

y =+/3x-2x>.

X 3x—-4
7. HaiimnTe KOOpIUHATHI TOUEK MepecedeHns rpadukoB GyHKIHNA Y = 3 uy= VI
X— X

Konmponvuasa paboma Ne 4 «Ypaenenusn u nepasencmea ¢ 06ymsa nepemeHHuIMU) A-9
Bapmuanr 1.

2X+Yy =1,
1°. Pemnte cucremy ypaBHeHuit |

X“—y=1

2°. TlepuMeTp MPAMOYTOJILHMKA PaBeH 28 M, a ero miomans pasHa 40 Mm% Halizure CTOPOHBI NPAMOYTONBHHKA.

3°. N3o0pa3uTte Ha KOOPAUHATHON IJIOCKOCTH MHOKECTBO PEIICHUI CHCTEMBI HEPABEHCTB

x2+y2 <9,
y<x+1.

o 2 o
4. He BBITIOJHSIS IOCTPOCHHS, HAMANTE KOOPIMHATHI TOUCK IepecedeHst napaboisl y =X~ +4 unpsamoit x+y=6.

2y—x=1,
5. Pewmre cucremy ypaBHeHuid | 5
x°—xy—y°- =20
Konmponvnaa paooma Ne 4 «Ypaenenus u nepagencmea c 06ymsa nepemeHHbIMU» A-9
Bapuanr 2.
X-3y=2,
1°. Pemmre cuctemy ypaBHEHHUN
xy+Yy=6.

2°. OyiHa 13 CTOPOH MPSIMOYTOJIEHUKA Ha 2 ¢M OoJIbIlie Jpyroi cTOpoHbl. Haliute cTOpOHBI MPSIMOYTOJILHUKA, €CITH €T
miomane pasaa  120cm?.

3°. I/I306pa3I/ITC Ha KOOp,[[I/IHaTHOﬁ IIJNIOCKOCTHU MHOXXECTBO peH_IGHI/Iﬁ CHUCTCMbI HCPABCHCTB

x? +y? <186,

X+y=>-2.

o 2 2 .
4. He BBITIOJHSIS IOCTPOCHHS, HAMINTE KOOPIMHATHI TOUEK repeceueHus okpyxuocti X° + y° =10 u npsmoit

x+2y=5.



y—3x=1
5. Pemmute cucteMy ypaBHEHUN

x? =2xy+y* =9,

Konmponwvuasa paboma Ne 5 «Apugpmemuuecxkan npozpeccusn» A-9

Bapmuanr 1.

1°. Hatiaute nBamnaTh TPETHH WiieH apu(METHUECKOM MPOrpeccuu (én ), eciu d; = -15u d=3.

2°. Haliqute cymMMy IIECTHAIIIATH MIEPBBIX WICHOB apudMeTHIecKoil nporpeccui: 8; 4; 0; ... .

3. Haiinute cymMMy IIECTUAECATH MEPBBIX YIEHOB MOCIEN0BATENLHOCTH (bn ), 3azanHoil popmynoit b, =3n-1.
4. SIBnsercs nu yucio 54,5 uneHoM apupMeTHIECKOH IPOrpeccuu (f:ln ), B KoTopoii &, =255 u a, =5,57?

5. Haiinute cymMMy BcexX HaTypasbHBIX YHUCEN, KpaTHbIX 3 U He npeBocxoasmux 100.

Konmponwvnan paboma Ne 5 «Apugpmemuueckasn npozpeccusn» A-9
Bapuanr 2.
1°. Haiingure BOCEeMHAALATHIM 4jieH apu(METHIECKOH MPOrpeccuu (é.n ), ecmn &, =10 u d=-3.

2°. Haiimure cymMy JIBaJillaTé MEPBHIX YICHOB apudmeTnueckoi nporpeccuu: — 21; — 18; — 15; ... .

3. Haiigute cyMMy COpOKa MEpPBBIX UJICHOB ITOCIIEIOBATEIHFHOCTH (bn ) , 3aJIaHHOM (HOPMYJIOit bn =4n-2.

4. SIpnsiercs nu uucno 30,4 uneHoM apuMETHYECKOM TPOrpeccHu (én ), B kotopoii 8, =116 u a,, =17,27?

5. Haiimute cymMMy Bcex HaTypallbHBIX YHMCEI, KPaTHBIX 7 M He mpeBocxoAsamux 150.



Konmponwvuasa paboma Ne 6 «I'eomempuueckas npozpeccusn A-9

Bapuanr 1.

1°. Haiiiure cembMOi 4IEH FeOMETPUYECKON MPOrPECCHH (bn), ecrm b, =-32 u = 5

2°. TepBblii 4IeH TEOMETPUIECKOM MPOrpeccuu (bn) paBeH 2, a 3HaMeHaTenb paBeH 3. Halianre cymMmMy 1mecTr mepBhIX

YIEHOB 3TOU NPOTPECCUM.

3. Haiigure cymMy GeckoHEUHOH reoMeTpudecKoil mporpeccuu: 24; —12; 6; ... .

4. Haiigute cymMMy I€BATH HEPBBIX WICHOB FT€OMETPUUECKON IMPOrPeccun (bn) C TOJIOKUTETILHBIMU YICHAMH, 3HAs, YTO

b, =0,04 u b, =016
5. IlpencraBpTe B BHJIE OOBIKHOBEHHOW IPOOM OECKOHEUHYIO JNECSITHYHYIO IPOOb:

a) 0,27);  6)0,5(6).

Konumponvnasa paboma Ne 6 «I eomempuueckasn npozpeccusn» A-9
Bapuanr 2.
1°. Haiire mectoii wien reomerpuueckoii nporpecenn (0, ), ecnm b, =081 wu q= -3’

2°. TlepBblii WieH reOMETPHUYECKON MTPOrPECCHH (bn) paBeH 6, a 3HAMeHaTeNb paBeH 2. Halimute cyMMy ceMU TIEPBBIX

YJICHOB ATOH IIporpeccuu.

3. Haiinute cymmy OeckoHeuHO# reomerpuueckoit mporpeccun: — 40; 20; — 10; ... .

4, Haﬁ[IPITe CyMMY BOCbMH MECPBLIX YJICHOB FeOMeTpI/I‘IeCKOI\/'I mporpeccun (bn) C IIOJIOKHUTCIIbHBIMHU YJICHAMHM, 3HaAs, 9YTO

b,=12ub, =48.
5. IlpencraBeTe B BHJIE OOBIKHOBEHHOW IPOOH OECKOHEUHYIO JECSITHYHYIO JPOOb:

a) 0,(153);  6)0,3(2).



Konmponwvnas paooma Ne 7 «Inemenmut Kombunamopuxu u meopuu eeposmuocmeii» A-9

Bapuanr 1.

1°. CxonmpKkruMH cioco0aMH MOTYT Pa3MECTHTHCS 5 YEIOBEK B CAJIOHE aBTOOyca Ha 5 CBOOOJHBIX MecTax?

2°. CKOJIbKO TPEX3HAYHBIX YUCEII, B KOTOPHIX HET OJAMHAKOBBIX IIU(P, MOXKHO cocTaBUTh U3 uudp 1, 2, 5, 7, 9?

3°. I[lobGenuTento KOHKypca KHHTOIIO0O0B paspemaeTcs BHIOpaTh ABe KHUTH U3 10 pa3nuuHbix KHUAT. CKOMBKUMU
cnoco0aMu OH MOXKET OCYIIECTBHUTH 3TOT BBIOOP?

4°. B nome 90 xBapTUp, KOTOPBIE paclpeaessioTes Mo xkpebuto. KakoBa BEpOSITHOCTB TOTO, YTO KUJIBILY HE TOCTAHETCS
KBapTUpa Ha MIEPBOM 3TaKe, €CIIU TaKUX KBapTHUp 67

5. W3 8 MaNbuuKOB M 5 IEBOYEK HAIO BBIJICIUTH JJIs pa0OTHI HA MPUIIKOIBHOM y4acTKe 3 MaJIbYMKOB U 2 JICBOYCK.
CKOJIBKMMU cII0c00aMHU 9TO MOKHO CAENaTh?

6. Ha ugetsipex kaproukax 3amucanbsl mudpsl 1, 3,5, 7. Kaprouku nepeBepHynn u nepemMemany. 3aTeM Hayral
MOCJIEI0BATENBFHO TOJIOKWIN 3TH KapTOUKH B P OAHY 3a APYroil v oTKpbud. KakoBa BepoATHOCTH TOTO, YTO B
pe3ynbTaTe moayyuTcs uncio 31577

Konumponwvnan paooma Ne 7 «Inemenmul KomOunamopuxku u meopuu gepoasmuocmeii» A-9
Bapuanr 2.
1°. CkonbKO MIECTH3HAYHBIX YHUCEN MOXKHO cocTaBUTh U3 udp 1, 2, 3, 5, 7, 9 6e3 moBTOpeHuit nnudp?

2°. I3 8 yyamuxcs Kjiacca, YCIEIHO BRICTYNUBIINX HA IKOJIBFHON ONMMIINAJE, HaJI0 BEIOPATh IBYX JUIS y4acTHs B
ropojckoii onmuMnuazae. CKOJIBKUMH CIIOcO0aMU MOKHO CAEIaTh ITOT BHIOOP?

3°. 13 15 TypucToB HaI0 BBIOPATH AEKYPHOTO U ero MmoMonHuKa. Kakumu crioco6aMu 370 MOXHO cienarh?

4°. U3 30 xHHT, CTOSINX HA TMOJIKE, 5 YUeOHHKOB, a OCTalIbHBIE XYI0)KECTBEHHBIC TIpon3BeieHrs. Hayran 6epyT ¢ monku
oJHy KHHUTY. KakoBa BEpOsITHOCTB TOTO, YTO OHA HE OKAXKETCSl YIEOHHKOM?

5. M3 9 kaur u 6 xxypHasoB Hasl0 BEIOpATh 2 KHUTH U 3 kypHasia. CKOJIBKMMH CIIOCOOaMHU MOKHO CIENaTh 3TOT BHIOOP?

6. Ha mstu kapToukax HamucaHbl OYKBBHI a, B, U, JI, C. KapTOuKku nepeBepHyu U epeMeliaiy. 3aTeM Hayraj
HIOCJIEI0BATEIBHO MOJOKUIM 3TH KAPTOUKHU B PAAJ] OJIHY 3a JIPYToi M OTKpbUIM. KakoBa BEPOATHOCTB TOTO, YTO B
pe3yibTaTe MOJYIUTCS CJIOBO «CIUBa»?



Hmozosasn konmpoavuas paboma no anzeope - 9 knacc

Bapmuanr 1.

a+2_ a .a—2
a-2 a+2) 3a+2

1°. YopocTuTe BEIpaKCHHE

x—y =06,
2°. Pemnte cucteMy ypaBHEHUIH

xy =16.

3°. Pelute HEPaBEHCTBO DX —1,5(2x + 3) <4x+15.

-3 -5
a -a

4°, TlpencraBbTe BEIpOKCHHE B BHJIC CTEIICHN C OCHOBAaHUEM d.

10
. 2

5. Tlocrpoiire rpadpux dynkuun y =x° —4. VKaxure, IpH KAKUX 3HAYCHUSIX X QYHKIHS IPHHUMACT TTOJI0KHUTEIbHBIC

3HAYEHUS.

6. B depmepckom xo3s1iicTBE TIOJ] Tpeunxy ObLIO OTBeAEeHO /Ba ydacTka. C mepBoro ydacTtka coopanu 105 1 rpeunxu, a
CO BTOPOT0, INIOMIaAb KOTOpOro Ha 3 ra Oobiie, coopanu 152 1. HalianTe miomanp KaKa0ro y4acTka, €Ciu U3BECTHO,
YTO YPOXKAHHOCTh TPEUNXH Ha IIEPBOM ydacTKe Obuta Ha 2 11 ¢ | Ta GoJbIie, 9eM Ha BTOPOM.

Hmozosas konmpoavuasn paboma no anzeope — 9 knacc

Bapuanr 2.

x+3  x ) x+1
x—3 x+3) x+3

1°. YopocTure BbIpakeHHE

xX-y=2,
2°. Pemnte cucteMy ypaBHEHUIA

xy =15.

3°. Pemmre HepaBenctBo 2X —4,5 > 6X — 0,5(4X - 3).

6 _\,-8

4°, Hpe,[[CTaBI:Te BBIPA’KCHUC B BU/JIC CTCIICHU C OCHOBAHUCM ) .

-16

5. Iloctpoiite rpaduk QyHKIUH Y = —x? +1. Vkaxure, MPH KaKKX 3HAYCHUSAX X PYHKIIUSA IPUHUMACT

OTpULATCIIbHBIC 3HAYCHUA.

6. U3 mynkra A B myHKT B, paccrosHue Mexmay KOTopsiMH 45 KM, Bblexan Benocurenuct. Yepes 30 muH Beien 3a
HUM BbIeXaJl BTOPOIl BEIIOCHIIEANCT, KOTOPBIM MpUObUT B MyHKT B Ha 15 MuH panbie neporo. KakoBa ckopocTs nepBoro
BEJIOCHUIIEANCTA, €CITM OHA Ha 3 KM/4 MEHBIIE CKOPOCTH BTOPOT0?



