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2019 - 2020 yueOHbIii rog



MNOACHUTEJBHASA 3AIINCKA

Pabouasn nmporpamMmma o a.nreﬁpe CoCTaBJICHA B COOTBCTCTBUU

1.

@enepanbHbBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM OCHOBHOTO OOIIETO
00paszoBaHus, YTBEPKICHHBIA TpuKazoM MunoopHayku Poccun ot «17» mekabps 2010 r.
Ne 1897 (3apeructpupoBan B Muntocre PO 1 ¢espans 2011 r. Perucrpanuonssiii N 19644)
C U3MEHEHUSIMHU U onosHeHus MU (B pen. [Ipukaza Munoopraayku Poccun ot 29.12.2014 Ne
1644)

«[IpumepHbIMU TIpOrpaMMaMu O y4eOHbIM mpeameraM.» COOpHHUK pabodMX MPOrpamM.
7—9 ximaccel: mocoOue I yuuTenei 001eo0pa3oBaTeIbHBIX OpraHU3aIHii / [COCTaBUTEINb
T. A. Bypmucrtpona]. — 2-e uzn., norn. — M. : [IpocBemenue, 2014

YueOubm 1uranom s 7-9 xknacca MKOY Krnenockas COII wa 2019 — 2020 y4eOHbri
roJ, yrBepkaeHHbId nprkazoM Ne 84 ot 29.08.2019 r.

Y4eOHUKOM, BXOIAIIMM B (efiepaibHbli epeueHb yueOHUKOB, peKOMEeHI0BaHHbIX Ha 2019
— 2020 yueOnsriit roa: (PI'OC) FO. H. Makapsiues, H. I'. Munmiok, K. M. Hemkos, C. b.
CyBopoBa «Anrebpa, 7»

Y4eOHUKOM, BXOIAIIMM B (efiepaibHbli TepeueHb Y4eOHUKOB, peKOMEHI0BaHHBIX Ha 2018
— 2019 yueOnsriit roa: (PI'OC) FO. H. Makapsrues, H. I'. Munnrok, K. M. Hemikos, C. b.
CyBopoBa «Anrebpa, 8»

Y4eOHUKOM, BXOJAIIMM B (efiepaibHblil TepeueHb YuieOHUKOB, PeKOMEHI0BaHHBIX Ha 2019
— 2020 yueOnsriii roa: (®I'OC) 0. H. Makaperues, H. I'. Munnrok, K. . Hemikos, C. b.
CyBopoBa «Anrebpa, 9»

MecTo npeaMera B y4eOHOM ILIaHe
basucHeplil yueOHBbIN (0Opa3zoBaTenbHBIN) IUIAaH Ha M3ydeHue anreOpbl B 7—9 kiaccax

OCHOBHOHM IIIKOJIBI OTBOJUT 3 Yaca B HEAETIO B TEUCHHE KaXKIOro rojga oOydeHwus, Bcero 312
YPOKOB.

B cooTBercTBUY ¢ yueOHBIM m1aHoM mkoutbl Ha 2019 — 2020 yueOHbIi ro/ 171 H3y4eHus

anreOpel B 7 - 9 kiaccax BbIIeNeHO 1mo 3 4/Hed., uto coctaBiser no 105/105/102 y4eOHbIX
9acoB B TOJI.

Hcnoab3yemblii yueOHO-MeTOAMYECKHH KOMIJIEKT

JInnus yueOHO-MeTOANYEeCKMX KOMILIEKTOB aBTOpPOB C. A. TeJsiIkoBCKOro u ap.

1.

Maxapviues KO. H. Anrebpa, 7 xi. (®I'OC): yuebHuk s 0011e00pa3oBaTeIbHBIX
opranmzaiuii / FO. H. Makapsrue, H. I'. Munniok, K. Y. Hemkos, C. b. CyBopoBa; noa
penakuueint C. A. TenskoBckoro. — M.: [Ipocsemenue, 2014.
Maxapviues FO. H. Anrebpa, 8 i (®I'OC): yueOHHMK mis 00meo0pa3oBaTeIbHBIX
opranuzaiuii / FO. H. Makapsrues, H. I'. Munmiok, K. Y. Hemkos, C. b. CyBopoBa; noa
penakmueit C. A. TenskoBckoro. — M.: [Ipocsemenue, 2014.
Maxapvives FO. H. Anrebpa, 9 xi. (®I'OC): yueObHMK myig 0011e00pa3oBaTENbHBIX
opranmzaruii / 0. H. Makapsrues, H. I'. Munmiok, K. . Hemkos, C. b. CyBopoBa; moj
penakmueii C. A. TenskoBckoro. — M.: [IpocBemenue, 2019.

(I)OprI, NEPUOAUIHOCT H MOPHAIOK TEKYIIEro KOHTPOJHA YCHEBACMOCTH M

NMPOMeKYTOUHOI aTTeCTAlMU 00y4aI0IINXCSH

[Tporpammoii 7 kiacca npeaycMoTpeHo mpoBeaeHue 10 KOHTPOIBHBIX PadoT.
[Tporpammoii 8 kacca npeaycMoTpeHo mpoBeeHue 10 KOHTPOIBLHBIX PadoT.
[Tporpammoii 9 kacca nmpeaycMOTpeHO MpoBeaeHUE 9 KOHTPOIBHBIX PaboT.
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IVIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUS YYEBHOI'O ITPEIMETA
N3ydyenne MaTemMaTHKud MO JaHHOM MporpamMMme CIOCOOCTBYET (HOPMHUPOBAHUIO Y
yUammxcs JIMYHOCTHBIX, MeTampeAMeTHbIX U TMpPeIMETHBIX pPE3yIbTaTOB OOYYCHUS,

COOTBETCTBYIOIIMX  TpeOOBaHUSIM  (elepaibHOTO  TOCYAapCTBEHHOr0  00pa30oBaTebHOTO

CTaHJapTa OCHOBHOTO 0011ero 00pa3oBaHusl.

[Iporpamma  oOecreurBaeT  JOCTHXKEHHE  CIEAYIOIIUX  pPE3yJlbTaTOB  OCBOCHUS
00pa3oBaTeNbHON IPOTrPaMMbI OCHOBHOT'O OOIIIEro 00pa30BaHMS:
JIUYHOCMHbLE:

1) chopMHUPOBAaHHOCTh OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTh M CIOCOOHOCTH
00y4aromuxcsi K CaMOPa3BUTHIO U CaMO0Opa30BaHUIO HA OCHOBE MOTUBAIMU K OOYYEHUIO U
MO3HAHUIO, BEIOOPY JalibHEero oopa3oBanus Ha 0a3e OpUEHTHPOBKH B MUpeE Mpodeccuii u
npohecCHOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY IMOCTPOEHHUIO0 MHIUBUAYAIbHOW 00pazo-
BaTEJIbHON TPAEKTOPUHU C Y4ETOM YCTOMYMBBIX I03HABATEIIbHBIX HHTEPECOB;

2) c(hOpMHPOBAHHOCTh  IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHON IPAKTUKH,

3) chopMHPOBAHHOCTH KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIEHUH U COTPYTHHYECTBE CO
CBEPCTHUKAMH, CTApIIMMU M MIIAJIIIUMH, B 0OOpa30BaTEIbHOM, OOIIECTBEHHO IOJE3HOM,
yueOHO-UCCIIeI0BATEeNIbCKON, TBOPUECKON U IPYTUX BUIAX JEATEIbHOCTH;

4) yMeHHE SICHO, TOYHO, IPaMOTHO H3JIaraTh CBOM MBICIM B YCTHOM M MHUCHBMCHHON pedH,
MIOHUMATh CMBICJ [TOCTABJICHHOM 3a/1auu, BHICTPAaUBaTh apryMEHTAIUIO, IPUBOJIUTH IPUMEPHI
Y KOHTPIPUMEPHI;

5) mpencraBieHne 0 MaTEMaTHYECKOM HayKe Kak chepe YeIoBeUeCKOi IesTeIbHOCTH, 00 3Tamax
€€ pa3BuUTHs, O €€ 3HAYNMOCTH IS pa3BUTHUS HIUBIIN3ALNN;

6) KPUTUYHOCTH MBIILICHUS, YMEHHE PACIIO3HABAThH JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJINYATh TUNOTE3Y OT (aKTa;

7) KpEeaTUBHOCTh MBIIUICHHUS, HWHUIMATHBA, HAXOMIYMBOCTh, AKTUBHOCTh TMPH pEIICHHH
anreOpanvecKux 3ajady;

8) yMeHHe KOHTPOJIMPOBATH MPOIECC M PE3YJIbTAT YIEOHOH MaTeMaTHYECKOM eI TeIbHOCTH;

9) crocoOHOCTh K SMOLIMOHAIBLHOMY BOCIPUSATHIO MAaTEMAaTHYECKHX O0BEKTOB, 337134, PELICHU,
pacCyXICHUM.

MemanpeomemHuole:

1) yMeHHE CaMOCTOSITEIbHO IUIAHMPOBATh AlbTEPHATHUBHBIC MYTH JIOCTHIKEHHS IICIICH,
OCO3HAaHHO BBIOMpaTh HambOosee dS(PPeKTUBHBIE CHMOCOOBI pElmIeHHs Y4YeOHBIX U
MO3HABATENIbHBIX 33/1a4;

2) YMEHHE OCYIIECTBIATh KOHTPOJb IO PE3yJbTaTy M MO CHOco0y NSHCTBHUS Ha YPOBHE
MPOU3BOJIHLHOTO BHUMAHHUS U BHOCUTh HEOOXO0IUMbIe KOPPEKTUBHI;

3) yMeHHe aJeKBaTHO OIEHMBATH MPABUIBHOCTh WM OUIMOOYHOCTH BBITIONHEHHS Y4eOHOM
3a1a4u, €€ OObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIleHus;

4) 0CO3HAHHOE BIIAJICHHE JIOTUYECKHUMHU JCHCTBUSAMH OINpPEACICHHUS TOHATHH, 0000IIeHHS,
YCTaHOBJICHHS] aQHAJIOTHUN, KIacCU(UKAIMM HA OCHOBE CaMOCTOSTENILHOTO BBIOOpa
OCHOBaHUM U KPUTEPHEB, YCTAHOBJIEHUS PO/I0-BUIOBBIX CBS3€Eil;

5) yMeHue ycTaHaBIWBaThb  IPUYMHHO-CICJICTBCHHBIC  CBSI3M; CTPOUTH  JIOTHYECKOE
paccyX/1eHre, yMo3akitoueH!e (MHIYKTUBHOE, I€TyKTUBHOE U TI0 aHAJIOTHH) U BBIBOJIBL;

6) yMmeHue co3maBaTh, NMPUMEHATh M TPEOOPA30BBIBATH 3HAKOBO-CHMBOJIUYECKUE CPEICTBA,
MOJIETIN U CXEMBI JJIs pellieHUs] y4eOHbIX U MO3HABATENbHbIX 33/1a4;

7) yMeHHE OpraHM30BBIBaTh Yy4eOHOE COTPYIHHYECTBO M COBMECTHYIO JESTEIbHOCTh C
YUHTEIEM U CBEPCTHHKAMH: OIpEAeNsaTh IeNu, pacmpeneneHue (QyHKUUA U poiei
YYaCTHHUKOB, B3aUMOJAEUCTBHE W 00mIMe crnocoObl paboThl; yMeHHe padoTaTh B TpyIIIE:
HaXOJUTh O0Illee peleHue M pa3pemniatb KOHMIUKTH HA OCHOBE COTJIACOBAHUS MO3ULMNA U
yuéTa MHTEPECOB; CIyIIaTh MapTHEPA; GOPMyTUPOBATH, apTyMEHTHPOBATh U OTCTAWBAThH
CBOE MHEHUE;

8) chopMUPOBAHHOCTh Y4eOHOW W OOIIENOJIF30BATEIBCKOW KOMIIETCHTHOCTH B 00JacTu
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UCTIONIb30BaHUsl MH(DOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHojoruii (MKT-kommereHTHO-
CTH);

9) mnepBOHAUYANbHBIC TMPEJACTABICHUS 00 HIOEsIX M O METoJaX MaTeMaTHKH Kak o0
YHHUBEPCAJIbHOM SI3bIKE HAyKH W TEXHHKH, O CPEJCTBE MOJICIHPOBAHUS SBJICHUN U
MPOIIECCOB;

10) ymeHue BHICTh MAaTEMAaTHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHOM CHUTyallud B IPYTrUX
JTUCLHUILIMHAX, B OKpYKaIOLeH KU3HU;

11) yMeHHe HAXOJUTh B Pa3IMYHBIX MCTOYHUKAX HHPOPMAIHIO, HEOOXOIUMYIO IS PELICHUS
MaTEeMAaTHYECKUX MPOOJIeM, B TIPEICTABISITh €€ B TOHITHON (popMe; MPUHUMATE PEIICHHUE B
YCIIOBUSIX HETIOJHOM U U30bITOYHON, TOUHON U BEPOSTHOCTHON HH(OpMAIINH;

12) yMeHHe MOHMMATh W HCIIOJIb30BaTh MAaTEMaTHUYSCKHE CPEICTBA HAMISTHOCTH (PHUCYHKH,
YEepTEekKH, CXEMBI U JIp.) Ul WUTIOCTPAIINH, UHTEPIPETAIlH, apTyMEHTALlUH;

13) yMeHHe BBIABHraTh THIIOTE3bI MPU PEHICHUH yYeOHBIX 337au U IMOHUMAaTh HEOOXOIMMOCTb
UX MPOBEPKH;

14) yMeHue NPUMEHATh WHAYKTHBHBIE M JCAYKTHBHBIC CIOCOOBI PACCYXKIACHUN, BHICTDH
pa3MyYHbIe CTPATETUH PELICHHS 3a/1a4;

15) noHMMaHWe CYIIHOCTH aJrOPUTMHYCCKUX NPEANUCAHHA W yMEHHE JECHCTBOBaTh B
COOTBETCTBUH C MPEATIOKEHHBIM aJTOPUTMOM;

16) yMeHHe CaMOCTOSITEILHO CTAaBUTH IICJIH, BHIOMPATh M CO3[aBaTh aJrOPUTMBI JIs PEIICHUS
yueOHBIX MaTeMaTUYECKUX MPoOiIeM;

17) yMeHHe TUTaHUPOBATh U OCYHICCTBIISATH JCATEIBHOCTh, HAMPABJICHHYIO Ha PEIICHHE 3a7a4
HCCIIEIOBATENLCKOTO XapaKkTepa.
npeomemmboie:

1) ymeHue paboTaTh C MaTEMAaTHYECKHM TEKCTOM (CTPYKTYpHUPOBAHHE, W3BIICUCHHE
HEO0OXOUMOM HWH(OPMAIMK), TOYHO W TPAMOTHO BBIPAKATh CBOM MEICIIM B YCTHOH U
MUCPMEHHOW peuYu, TMPHUMEHSIS MaTeMaTH4YeCKyl0 TEPMHUHOJOTHIO M  CHMBOJHKY,
WCIIOJIB30BaTh  pa3jMYHbIC  SI3BIKM ~ MaTeMaTHUKA  (CJIOBECHBIM,  CHUMBOJUYECKHUH,
rpaduueckuii), OOOCHOBBIBATH CYKIEHHUS, NPOBOAUTH KIACCH(PUKAILMIO, JOKA3bIBATh
MaTEeMaTHYECKHUE YTBEPKICHHS,

2) BiageHde 0a30BBIM MOHATHHUHBIM anapaToM: MUMETh MPEACTABICHHE O YKCIe, BIaJCHUE
CHMBOJIBHBIM SI3BIKOM QJIT€Opbl, 3HAHUE DJIEMEHTAPHBIX (DYHKIIMOHAJIBHBIX 3aBUCUMOCTEH,
dbopMUpOBaHUE MPEICTABICHUN O CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MUPE U O
pPa3IUYHBIX COco0ax MX HM3y4eHHs, 00 OCOOCHHOCTSIX BBIBOJIOB M TPOTHO30B, HOCSIIMX
BEPOATHOCTHBIN XapakTep;

3) yMeHHME BBINOJHATH anreOpandeckue MpeoOpa3oBaHMs PAIMOHAIBHBIX BBIPAKCHHIA,
MPUMEHSTh UX JJIS pelIeHUs y4eOHBIX MaTeMaTHYeCKUX 3a/lad U 3a/1ay, BO3HUKAIOIINX B
CMEKHBIX YICOHBIX TIPEeIMETaX;

4) yMeHHE TM0JIb30BaThCSl MAaTEMaTHUCCKUMHU (OpMyJaMH M CaMOCTOSITEIBHO COCTaBIISITh
(GbOpMyIIBI 3aBHCUMOCTEH MEXAY BEIMYMHAMH Ha OCHOBE OOOOIIEHUS YaCTHBIX CIy4aeB U
IKCIIEPUMEHTA;

5) yMeHue periath JIMHEHHBIC U KBapaTHbIC YPABHEHUS U HEPABEHCTBA, a TAK)KE MPUBOIUMBIE
K HUM YpaBHEHHS, HEPABEHCTBA, CHUCTEMbI;, IPUMEHITHh IpaduuecKkrue MpeAcTaBICHUS IS
pEelIeHUs W HCCIEOBaHUS YpaBHEHWW, HEPABEHCTB, CHCTEM; MPUMEHSATH IOJy4YEHHBIE
YMEHHUsI ISl pEIIeHUS 3a/1a4 U3 MAaTEeMaTHUKH, CMEXKHBIX MIPEIMETOB, MPAKTUKH;

6) oBmageHHe CHCTEMON (DYHKIMOHANBHBIX TOHATHH, (QYHKIHOHAJIBHBIM S3BIKOM U
CUMBOJIUKOW, YMEHHE CTPOUTH rpauKu (PYHKIIHIA, ONUCHIBATh UX CBOMCTBA, UCTIOIB30BATh
GyHKIIMOHATBHO-TpadUUECKUE TPEICTABICHUS /I OMMCAHUS M aHAIN3a MaTeMaTHYECKUX
3a/1a4 U peallbHbIX 3aBUCUMOCTEH;

7) OBIagcHHWE OCHOBHBIMH CIOCOOAMH TPEICTABICHUS M aHAIM3a CTATUCTUYECKUX AHHBIX;
YMEHHE PEeIlaTh 33a4i Ha HaX0KICHHUE YaCTOTHI H BEPOSITHOCTHU CITy4alHBIX COOBITHI;

8) yMeHHE MPUMEHSATh W3YUCHHBIC MOHSATHS, PE3yJabTaThl U METOJBI MPH PEIICHUU 3a1ad W3
pa3IMYHBIX pa3/e]oB Kypca, B TOM YHCJE 3a/lad, HEe CBOISIIMXCSA K HEMOCPEICTBEHHOMY
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MPUMCHCHUIO U3BCCTHLIX aJITOPUTMOB.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA, KYPCA.

IIporpamma Kkypca

Ne | Cogep:xanmne MaTepuaa KoJsaunyecTBo 4yacoB
7 Riacce
1 I'maBa 1. BeipakeHusi, TOXASCTBA, YpaBHECHUS 22
2 I'naBa II. ®yHkuuu 11
3 I'naBa III. Ctrenens ¢ HaTypaabHBIM MOKa3aTeIEM 11
4 I'naBa IV. MHOrouneHsl 17
3) I'naBa V. ®opMyiibl COKpaIEHHOTO YMHOKEHHUS 19
6 I'naBa VI. CucreMbl IMHENHBIX YPABHEHUM 16
7 [ToBTOpeHme 9
Bcero 105
8 ki1acc
1 I'naBa |. PantnonanpHbIe 1poOH 23
2 I'naBa II. KBagpatHble kopHU 19
3 I'nmaBa II. KBanpaTHele ypaBHEeHUs 21
4 I'naBa IV. HepaBenctBa 20
3) I'nmaBa V. CteneHp ¢ 1enbIM MoKa3aTeleM. JIEeMEHThI 11
CTaTUCTHUKH
6 [ToBTOpCeHME 11
Bcero 105
9 kJacc
1 I'naBa 1. KBanparuunas ¢pyHKIus 22
2 I'maBa II. YpaBHeHUS U HEPABEHCTBA ¢ OJHOU NTEPEMEHHON 14
3 I'naBa III. YpaBHEHMs 1 HEpAaBEHCTBA C IBYMsI IEPEMEHHBIMH 17
4 I'naBa IV. Apudmernueckas u reoMmeTpudeckas Iporpeccuu 15
5 I'maBa V. DiieMeHThl KOMOMHATOPUKHU M TEOPUU BEPOSITHOCTEN 13
6 [ToBTOpCHME 21
Bcero 102




APUOMETUKA

PanuoHnanbHble ynMciaa. PacnimpeHre MHOXKECTBA HATYPAJIbHBIX YHMCENI JO MHOYKECTBA
uenbix. MHOXKECTBA LIEJIBIX YHCENI A0 MHOXECTBA PALMOHANBHBIX. PallMOHAIBHOE YKCIIO Kak
OTHOLIEHHUE ' , TJIe M — LEJI0E YUCIo, N — HaTypaibHoe. CTENeHb ¢ HEIbIM MOKA3aTeleM.

HeiictBuTenbHbIe Yucaa. KBaaparHelii KOpeHb K3 unciia. KOpeHb TpeTbeil CTENeHH.
3anuch KOpHEH ¢ TOMOINIbIO CTETIEHU C IPOOHBIM [TOKa3aTeIeM.

[TonsTre 00 WppanroHATBHOM 4YwHcliie. MppanroHanbHOCTh YHCIIa U HECOU3MEPUMOCTD
CTOPOHBI U TMaroHaiIu KBajaparta. JlecsTuuHble NPUOIMNKEHHS] UPPALIMOHAIBHBIX YHCEI.

MHOK€ECTBO  JIEMCTBUTENIBHBIX  YHUCEN; MPEACTABICHHUE JEHUCTBUTEIIBHBIX  YHUCEN
0EeCKOHEYHBIMU JECITUUYHBIMU Ipo0siMu. CpaBHEHUE ACMCTBUTEIbHBIX YUCEIL.

Koopaunataas mpsimas. M3o0pakeHue 4Yucenl TOYKAMH KOOPAMHATHOM MPSMOH.
YuciioBble TPOMEKYTKH.

HN3mepenusi, npudiamxeHnsi, oueHkH. PazMepsl 00BEKTOB OKpyKaroliero mupa (OT
9JIEeMEHTapHBIX YacTUll 10 BceneHHoil), UIMTENbHOCTh MPOLECCOB B OKPYXAIOIIEM MHpE.
Brinenenue MHOXUTENST — CTENEHW JeCATH B 3amucu uucia. [IpubnmxéHHoe 3HAUYCHHE
BEJIMUMHBI, TOUHOCTH NMpUOIMmkenus. [Ipukuaka u oreHka pe3ybTaToB BEIYUCICHHIA.

AJITEBPA

Auaredpanyeckue BbIpazkeHusi. bykBeHHbIE BbIpaKEHUS (BBIPAYKEHUS C IEPEMEHHBIMHU).
YucnoBoe 3HaueHHe OYKBEHHOro BbIpakeHHs. JlomycTUMble 3HAuU€HHs IE€PEMEHHBIX.
[ToncraHoBKa BbIpakeHUN BMECTO nepeMeHHbIX. [IpeoOpa3oBanre OyKBEHHBIX BBIpAKEHUI Ha
OCHOBE CBOMCTB apu(pMeTHuecKux AeicTBuil. PaBeHCTBO OyKBEHHBIX BbIpaxkeHUH. TOXIECTBO.

CreneHp ¢ HaTypaJbHBIM IOKa3aTreneM M €€ cBoicTBa. OJHOWIEHBI U MHOI'OWJIEHBI.
Crenenp MHorowieHa. CiiokeHUE, BBIYMTAHUE, YMHOXEHHE MHOTOWICHOB. DoOpMyiibl
COKpAIIEHHOIO YMHOXEHUSA: KBaJApaT CyYMMbI M KBajapaT pasHocTH. PopMyna pa3HOCTH
kBagpatoB. [IpeoOpa3zoBaHue 11e10T0 BhIpaKE€HUsI B MHOTOWIeH. Pa3nokeHne MHOTO4JICHOB Ha
MHOXUTEIH. MHOrouieHsl ¢ ogHou nepemenHo. Kopens MHOrounena. KBaapaTHelil TpEXUieH;
pa30XKeHUe KBaAPaTHOIO TPEXUWIEHA HA MHOXKHUTEIH.

Anrebpanyeckass qpoOb. OcHOBHOE CBOICTBO anreOpanueckoil apoou. CroxeHwue,
BBIUYMTAHUE, YMHOXKEHUE, JleleHue anredpandeckux apodeil. CTeneHp ¢ 1eabIM MOoKa3aTeneM U
€€ CBOMCTBA.

ParmonanbHble BeIpaskeHUs U UX peoOpa3oBanus. Jloka3aTeabCTBO TOXK/IECTB.

KBanparnsie kopHu. CBoiicTBa apupMeTHYECKUX KBAIPATHBIX KOPHEH U UX MPUMEHEHUE
K IPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYMCICHUSM.

YpaBHenusi. VYpaBHeHue c¢ opfHoi mnepemeHHo. KopeHb ypaBHeHus. CBoiicTBa
YHCJIOBBIX PABEHCTB. PABHOCHIIBHOCTD YPaBHEHHH.

Jluneitnoe ypaBHeHue. KBampaTHoe ypaBHEeHHE: (QopMyla KOpHEW KBaJpaTHOTO
ypaBHeHus. Teopema Buera. Pemienue ypaBHEHUN, CBOAAIIMXCA K JIMHEMHBIM U KBaJpPaTHBIM.
[Ipumepsl pemieHusi ypaBHEHUM TpeTbell M 4eTBEPTON cTemeHeil. Pemenune apobHO-pa-
LIMOHAJIbHBIX YPaBHEHUI.

VYpaBHeHHE C AByMs IEepeMEHHbIMU. JIMHEHHOE ypaBHEHHE C JIByMs IE€PEMEHHBIMH,
IIPUMEpPBI PELLICHUS] YPaBHEHUH B LIEJIBIX YHUCIIAX.

CucreMa ypaBHEHUI C JBYMs MepeMEHHBIMU. PaBHOCHIBHOCTh cUCTEM. CUCTEMBI JIBYX
JUHENHBIX YypaBHEHUH C JBYMsI IEPEMEHHBIMM; DELIEHUE IOJCTAHOBKOM M CIIOXKEHHEM.
[IpuMmepsl peleHns: CUCTEM HEJIMHEWMHBIX YPABHEHUI C IBYMs ITIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

JlexkapToBbl KOOpPAMHATHI Ha IJIOCKOCTH. ['padmyeckas MHTEprpeTalus ypaBHEHUS C
JIBYMsl TepeMEeHHbIMU. ['paduk JIMHEHHOTO ypaBHEHHMS C JBYMs IEPEMEHHBIMHU; YTIIOBOM
KO3 PUITMEHT TIPSAMOIL; YCIIOBUE MapaUIeIbHOCTH MPSAMBIX. ['paduku mpoCcTeHIUX HEMMHEHHBIX
ypaBHEHMIi: mapabona, rTunepOoia, OKPYKHOCTh. [paduyeckas uHTepHpeTanus CUCTEM
YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.

HepaBencrBa. HucnoBsle HEpaBEHCTBA U UX CBOMCTBA.



HepaBeHcTBO ¢ oOnHOM mnepeMEeHHOW. PaBHOCHMIBHOCTH HeEpaBeHCTB. JIMHeEWHbIE
HEpaBEHCTBA C OAHOU nepeMeHHoil. KBagpaTHbie HepaBeHCTBA. CUCTEMBbl HEPABEHCTB C OJHOM
[IEPEMEHHOM.

®YHKIIMHN

OcHOBHbBIE MOHATHSA. 3aBUCUMOCTH MKy BennuuHamu. [lonstue gynkiuu. O6mactb
OmpeneNieHuss W MHOXecTBO 3HadeHWH ¢yHkimu. CrocoObl 3amanus QyHkiuu. ['paduk
byakuun. CpoiicTBa (GyHKUIMHA, WX oToOpaxkeHue Ha Trpaduke. Ilpumepsr rpaduxoB
3aBHCUMOCTEH, OTPAXKAIOIINX pealIbHbIC TPOIIECCHI.

YucaoBple  (pyHknuu. DyHKIUM, ONKMCHIBAIOIIME NPAMYyIO M 0OpaTHyIo
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX Tpaduku u cBoicTBa. JIuneitnas QyHkuus, e€ rpaduk u
cBoiictBa. KBanparnunas ¢ynkuus, e€ rpadguxk u cBoiictBa. CreneHHble (YHKIMU C HaTy-
pabHBIMU TIOKa3atesiMu 2 U 3, ux rpaduku u cBoiictea. ['paduku dynkumii y = y/y, y = y/x,
y =l

YuciioBble MOCJeA0BaTeIbHOCTH. [IOHITHE YMCIIOBOW TOCIIEOBATENILHOCTH. 3a/laHue
II0CJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysol U popMyIioil 1-ro wieHa.

Apudmernueckass W reomerpuyeckas —mnporpeccud. DopMmynsl  n-20  4ieHa
apu(MeTHUECKOW M TeOMETPUUYECKON MPOrpeccHii, CyMMbl NEPBBIX #1-X WiIEHOB. M300paxeHue
YJICHOB apH(PMETHIECKON M TeOMETPUIECKOM MPOrpeccHii TOYKaMu KOOPIUHATHOM TIOCKOCTH.
JIuHeNHBIN ¥ SKCIIOHEHIMATIBHBIN pocT. ClI0KHBIE POLIEHTHI.

BEPOATHOCTDBb U CTATUCTUKA

OnucareqbHasi cratucruka. [lpencraBieHue NaHHBIX B BUAE TaOdMl, JUarpam,
rpa¢ukoB. CiydaiiHas W3MEHYMBOCTb. CTaTUCTHYECKHE XapaKTEPUCTUKU Habopa JaHHBIX:
cpenHee apu(pMeTHYECKOe, MeuaHa, HauOoJblllee ¥ HAaUMEHbIIEe 3HAYCHUS, pa3Max.
[TpencraBieHne 0 BEBIOOPOYHOM HCCIIEIOBAHUU.

Cay4aiinble coObITHSI M BepPOSITHOCTB. [loHATHE O CilydailHOM ONbBITE M CIIydallHOM
coObITHH. YacToTa ciay4aifHOTro COOBITHSI.

CraTtucTuueckuii MOJAX0J K MOHSTUIO BEPOSTHOCTH. BepoSATHOCTH IPOTHUBOMOIONKHBIX
coObiTuil. HezaBucumble coObITHS. YMHOXKEHHE BEpPOSTHOCTEH. JOCTOBEpHBIE U HEBO3MOXKHBIE
coObITHsl. PaBHOBO3MOXKHOCTH cOOBITHH. Kitaccuueckoe onpesiesieHne BEpOITHOCTH.

KomOunaropuka. Pemenne KOMOMHATOpPHBIX —3ajad  1epeOOpoM  BapUaHTOB.
Komb6unaropnoe npasuio ymHoxenus. [lepecranoBku u pakropuai.

JJOI'MKA 1 MHOXECTBA

TeopeTHuK0O-MHOKeCTBeHHbIe NMOHATHSA. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3a/laHHe
MHO>XKECTB nepeqncneHHeM DJIEMEHTOB, XapaKTepI/ICTI/I'-IeCKI/IM CBOf/iCTBOM. CTaH}IapTHI)Ie
0003HaYeHHsI YUCIIOBBIX MHOXKecTB. IlycToe MHOXecTBO U ero o6o3HaueHue. [lonMHOXeCTBO.
OO0bearHEHNE U TIEPEeCeUEeHNE MHOKECTB, Pa3HOCTh MHOYKECTB.

WNnnrocTpanusi OTHOLIEHUH MEXAY MHOXXECTBaMU C TMOMOILIBIO auarpamm Oinepa —
Benna.

DyieMeHThl Joruku. [loHSATHE O pPaBHOCWIBHOCTH, CIIEJOBAaHHH, YHOTpeOIeHUE
JIOTUYECKUX CBSI30K €CaU ..., MO ..., 8 MOM U MOJIbKO 8 MOM Clyyae, JIOTUUECKUE CBI3KU U, UIU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUHN

Uctopust hopmupoBaHUs TOHATHS YUCIA: HATypaJIbHBIC YUCIa, APOOU, HEJOCTATOUHOCTh
palMOHAIBHBIX YMCEN JUISl TEOMETPUUYECKUX U3MEPEHHUN, UppaloHanbHble yncia. CTapyuHHBIE
cuctembl 3anucu yucen. [[poou B BaBunone, Erunrte, Pume. OTKpbITHE JECATUYHBIX APOOEH.
Crapunnpie cucteMbl Mep. Jlecstuunple ApoOM W MeTpuueckas cucrema mep. llosiBiaeHue
OTpHULATENBHBIX Ycen U Hys. JI. Maraunkuii. JI. Ditnep.

3apoxaeHue anreOpsl B Heapax apudmetuku. An-Xope3smu. PoxaeHue OykBEeHHOM
cumBoiukH. I1. depma, @. Buer, P. [lexapt. McTopus Bompoca o HaxoxxaeHUH GOpMyTT KOpHEH
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anreOpanyecKX ypaBHEHMH, HEpa3pelIMMOCTh B paJMKalaX YpaBHEHHMH CTEMEHH, OOJbLIeH
yeTeipéx. H. Taptanses, . Kapgano, H. X. A6ens, O. 'anya.

N300peTenne MeToa KOOPAMHAT, II03BOJISIONIETO EPEBOIUTH TE€OMETPUIECKHE OOBEKTHI
Ha sa3bIk anreopel. P. [lekapt u II. depma. [Ipumepsl pa3audHBIX CHCTEM KOOpAMHAT Ha
IJIOCKOCTH.

3amaua Jleonapao [Iuzanckoro (PuboHauun) o Kponukax, yncia Gudbonayyn. 3agaqa o
IaXMaTHOM JTOCKE.

Hctoku Teopuu BEpOSITHOCTEH: CTpaxoBOe€ Jeno, a3zapTHbie urpel. II. depma u b.
[Tackans. S. bepuymu. A. H. Koamoropos.



KaJIeH)IapHO-TeMaTI/I‘IECKOG IJIAHUPOBAHUE 7 KJacc

Kom- JlaTa npoBeaeHust Hpuwme-
Homep YeCTBO XapakTepuCcTHKA OCHOBHBIX JaHNA
Coneprxkanue marepuana
ypoka 4acoB BU/IOB /1eATEJIbLHOCTH ITo dakru-
IUIAHY YecKHU
[ KJaace
I'naBa 1. BeipakeHus, TO:K1eCTBa, YPABHEHHS 22
1 Boipaxenus. UucioBbIe BBIpAKEHUS.
Haxomuth 3HAYCHUS YHUCIIOBBIX
2 Bripaxkenus ¢ mepeMeHHBIMHU. . .
3 B 5 BBIPQXKECHHUM, a Takke BBIPAXKCHUN C
bIPAAKCHHA € NICPCMOHHBIMU. IepeMEHHBIMH npu YKa3aHHBIX
4 CpaBHeHHe 3HAYCHUH BLIPAKCHHH. 3HAYEHUAX NEPEMEHHBIX. VICIonb30BaTh
5 CpaBHeHUE 3HAUCHUN BBIPAKCHHIA. 3HAKH >, <, >, <, 4UTaTh U COCTABJIATH
6 [TpeoOpaszoBanue BeipaxeHuii. CBoiiCcTBa JEHCTBHI HAJ IBOIHBIC HEPABEHCTBA.
HUCIIAMH. Beimonnsate IIPOCTENIINE
7 CsoiicTBa JCUCTBUU HAl YUCIIaMU. Hpeo6pa30BaHHﬂ BLIpa)KeHHﬁ:
8 ToxnectBa. ToxaecTBeHHbIE IPEOOPA30BaAHUS 4 NPUBOJUTH  TOJOOHBIE  CllaraeMble,
BBIPKCHHUH. packpbiBaTh CKOOKM B CyMMe WIH
9 ToxnectBa. ToxxecTBEHHBIE MPEe0Opa3OBaAHUS pazHoCTH BBIPAYKECHHIA. Pemars
BBIPAKCHHIA. ypaBHEHHsI BUAa ax = b mpu pasnuyHbIx
10 KonTpoJsbHasi paGora Ne 1 1 3HAYEHUSAX a M D, a Takke HECIOXKHBbIC
11 YpaBHEHHE U €r0 KOPHHU. YpaBHEHUS1, CBOASAIINECS K HUM.
12 YpaBHeHI/Ie Y €r0 KOPHHU. Hcnonb3oBarts anmnapar ypaBHeHHfI I
13 JluneitHOe ypaBHEHUE C OAHON TIEPEMEHHOM. PCHICHUA TEKCTOBBIX 3a1ad4,
14 JluneliHoe ypaBHEHUE C OIHOM MTEpEMEHHOM. 7 VHTEpPIPETHpOBaTh  pesyinbrar. M-
15 JluneitHOEe ypaBHEHHE C OHOM IIEPEMEHHOM. TOJIb30BATD HpOCTCHIIINE
16 Penrenne 3a7a4 ¢ TOMOIIBIO YPABHEHHUIA. CTaTUCTHICCKUC XapaKTCPUCTUKA
17 Pemienne 3a1ad ¢ nOMOIIbIO YPaBHEHUIA. (cpeanee  apndmernieckoe,  pasmax,
MOJa, MeAMaHa) I aHaiuM3a pdaja
Cratuctudeckue xapakrepuctuku. CpenHee
18 JTAHHBIX B HECTIOKHBIX CUTYAIUSIX
apudMeTHIecKoe, pazMax U MOJa. 4
19 Cpennee apudmeTnyeckoe, pazMax 1 MoJa.




20

Me):[HaHa KaK CTaTUCTHYCCKAasA XapaKTCPUCTUKA.

21 MennaHa Kak CTaTUCTUYECKAsl XapaKTEPUCTHKA.
22 Kontpoabnas padora Ne 2 1
[nasa |1, ynkmum 11 Boruucnars 3HA4YCHUs byHKINH,
3aJIaHHOM dbopmymoid, COCTaBJIATh
23 Uro Takoe QyHKIIHS. Tabmuupl  3HaueHud  Qynkuuu. Ilo
24 Beruncnenue 3HaueHni QyHKIMY 110 hopMyIIe. rpaguky
_ (GyHKIMM HAaxXOJWTh 3HAYCHHE (DYHKIIMU
25 Brruncnenue 3naueHnii GyHKIUYU 10 (hopMyIie. 5 10 H3BECTHOMY 3HAYCHUIO apryMeHTA M
26 I'paduk GyHKIMHA. pemate oOpaTHyto 3amaudy. CTpoHTbH
rpaduKu MPSMON MPOMOPIUOHATEHOCTH
27 I'padpuk pynxunm. U JUHEHHOW (YHKUIMH, ONHCHIBATH
28 JIuneitnas pynkuus. [Ipsimasi nponopuHOHANBHOCTD U cpoifcTBa aTUX PyHKLMi. [loHNMaTh, KaK
ee rpaduK. BIUSACT 3HAaK KO3(pPUIHMEHTa K Ha
29 [IpsiMast MpONOPIIMOHATBHOCTD U €€ TPaduK. pacHoJIOKCHUE B KOOP/AMHATHOH
- IUIOCKOCTH rpaduka GyHKIUHN ) = KX, T/Ie
30 Jlunetinas Qynkius u ee rpaguk. 5 k # 0, Kak 3aBUCHUT OT 3HauyeHuil K u b
31 Jlunelinas pyHKUUSA U e rpaduk. B3aMMHOE PACIOJIOKEeHHE TpauKOB IBYX
= KW BUAa y=kx + b.
32 Jluneiinas QyHKIs 1 ee rpaguK. I%)Iﬁepnpempo;}au rpaduKi  peasbHBIX
33 KonTpoaszas paora Ne 3 1 SaBI/ICI/IMOC"ieI\/JI, OHI/ICLIBaeMBIX_ dbopmyna-
MH BUIay = kx, e kK Z0uy =Kx + b
Iaasa |11. CTenens ¢ HATYpaJIbLHBIM I0Ka3aTeJIeM 11 B,f’quCMTI’ SHATCHIT  BRIDKCHIN BH/A
a, TIe a — TPOU3BOJIILHOE YHCIO, 1 —
34 Onpezesnenne CTENEHH ¢ HaTypaIbHbIM HATYpaJIbHOE YHCIIO, YCTHO M MTHCbMEHHO,
TTOKa3aTC/ICM. a TaKKe C MOMOIIBI0 KabKYJIATOPA.
35 YMHOKEHUE U JIeJICHUE CTEIICHEH. 5 DOpMyIIHPOBATD, 3AIMCLIBATE B
36 YMHOKEHHE U JICICHUE CTCIICHEH. CHMBOJIMUECKOM (popMe U 0OOCHOBHIBATH
37 Bo3Benenue B cTeneHb NPOU3BEACHUS U CTETICHH. CBOMCTBA CTENEHM C HATypalbHBIM
38 Bo3BenieHre B CTEIICHD MPOU3BEACHHS U CTCTICHH. mokazareneM.  [IpumeHsTh  CBOIiCTBa
39 Opnowtenbl. OMHOYICH U €r0 CTaHIAPTHBIN BUL. CTETIEHH Ut peoOpa3oBaHuUs
40 OHOWIEH U €T0 CTaHJIaPTHBIN BHI. 5 BBIpQKCHUH.  BBIMONHATH  yMHOMKEHHE
41 VYMHOXeHNE OqHOWIEHOB. Bo3Benenne oqHOWICHA B OJTHOYJICHOB W BO3BEJICHUEC OTHOYWICHOB B
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CTCIICHD.

YMHOXKEHNE OTHOWIEHOB. Bo3BeneHue oqHoOwIeHa B

crenenb. Ctpouts rpaguku QyHKUMHA y =

2
x> m y = x. Pemarp rpadpuuecku

42 2 3
CTEIICHb. ypaBHenus x~ = kx + b, x° = kx + b, rme
i 3
43 (DYHKI_[I/II/I y:x u y:X U UX Fpa(bI/IKI/I. k u b — HCKOTOPKBIC YHUCiia
44 KonTpoubnas padora Ne 4 «Crenens ¢ 1
HATYPAJbHBIM MOKAa3aTeJeM»
I'masa |V. MHoro4jeHbl 17
45 MHOro4IeH U ero CTaHAapTHBIN BUIL.
v 3anuchiBaTh MHOTOYICH B CTaHJAApTHOM
46 MHOTO4IEH U ero CTaHAapTHBIN BUIL. 3
47 CroeHre U BEIYUTaHNEe MHOTOWIEHOB. BUJIC, OTPEEIATh CTCIICHh MHOTOWICHA.
IIpousBenenre oOpHOWIEHA W MHOTOWIEHA.
48 p A A BBINIOIHSTE ClloKEeHUEe
YMHOXEHNE OQHOUYIIEHA HA MHOTOYJIEH.
49 YMHOKEHNE OAHOYIEHA HA MHOTOYJIEH. u BBIYUTaHUE MHOI'O4JICHOB,
50 YMHOXEHNE OQHOUYIIEHA HA MHOTOYJIEH. 6 YMHOYKEHHE OHOWIEHA HA MHOTOWIEH N
51 Brinecenune o011ero MHOKHUTEIS 38 CKOOKH.
52 BriHeceHnue 0011ero MHOKHUTENS 32 CKOOKH. MHOTOWICHa — Ha  MHOTOYJICH. Bei-
53 Brinecenune o011ero MHOKHUTEIS 38 CKOOKH. NOJHATH pa3lIOKEHHE MHOTOWIEHOB Ha
Kontpoabnas padora Ne 5 «YMHOXEHUE OJHOUJIEHA
54 1 MHOXKUTEIM,  WCIOJB3ysS  BBIHECEHUE
Ha MHOTOWIEH)
55 VYMHOKEHHEe MHOTOYJIEHA Ha MHOT'OYJICH. MHOXKHTENISI 32 CKOOKM M  CcIoco0
56 VYMHOKEeHIE MHOTOWIEHA Ha MHOTOWIEH. N
rpynnupoBku. [lpumMeHsTh AEHCTBUS C
57 VYMHOKEeHHE MHOTOWIEHA Ha MHOTOWIEH.
58 Pa3noxenne MHOro4ieHa Ha MHOKHUTEIN CIIOCOOOM MHOTO4JICHaMHA npu pemeHnn
TPYIITHPOBKL. 6 Pa3HOOOPA3HBIX 33724, B YACTHOCTH TIPH
59 Pa3noxenne MHOro4JieHa Ha MHOKHUTEIN CIIOCOOOM
IPYIIHPOBKH. pEIICHUN TEKCTOBBIX 3a7a4 C TOMOIIBIO
60 PasnoxxeHne MHOro4wiIeHa Ha MHOKUTEIN CIIOCOOOM ypaBHeHuit
TPYNIUPOBKH.
61 KonrposbHnas padora Ne 6 «YMHOXEHUE MHOTOYICHA 1
Ha MHOTOWIEH)
I'nasa V. ®opMyJibl COKPAMIEHHOTO YMHOKEHUsT 19 JlokaspBath  CIIPaBE/IMBOCTE  HOPMYIT
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Bossenenue B KBazpaT CyMMbl M Pa3HOCTH JBYX

COKpaH_[éHHOFO YMHOXCHUA, IIPUMCHATH

62 .
BBIpa)KEHUI.
ux B peoOpa3oBaHMAX LEJIBIX
63 Bo3BeneHue B kBaJpaT CyMMbl U pa3HOCTH JIBYX
BBIPa)KEHUI. BBIPAKEHUIM B MHOTOWIEHBI, a TAKXKe JIJIs
PaznoxxeHne Ha MHOKUTEIH ¢ TOMOILBIO (hOpMYIT
64 . 5 pa3IOKEHUS MHOTOYJICHOB Ha
CYMMBI U pa3HOCTH JIBYX BBIpaKE€HHII.
65 PaznoxxeHne Ha MHOKUTENN C TOMOILBIO (hopMy MHOKUTENH. VICronp30BaTh pasiM4HbIE
CYMMPDI 1 pa3tOCTH ABYX BLIpAKCHMIH. peoOpa30BaHus LENbIX BbIpAKEHUH Ipu
66 PaznoxxeHne Ha MHOKUTENH ¢ TOMOILBIO (hOpMYIT
CYMMBI U PA3HOCTH JIBYX BBIPAKCHUM. pelICHNN  ypAaBHCHUM, [TOKA3aTCIbCTBC
67 PasHOCTb KBaapaTos. TOKJECTB, B 3aJadyax Ha JEJIMMOCTb, B
68 Pa3HoCTh KBasIpaToB.
69 CyMMa M DasHOCTb KyOOB. 6 BBIUMCIICHUM  3HAUEHUH  HEKOTOpBIX
70 Cymma ¥ pasHOCTb KyOOB. BBIPAKEHUH C TIOMOLIBIO KAJIBKYJIATOpa
71 Pa3noxeHre Ha MHOKUTEIIN CYMMBbI M Pa3HOCTH KyOOB.
72 Pa3nosxeHre Ha MHOKHUTEIIM CYMMBI 1 Pa3HOCTU KYOOB.
73 KonTpoubHnas padora Ne 7 «@Popmy.Jibl 1
COKPAIIEHHOT0 YMHOKEHU D)
74 [Ipeobpa3oBaHue 11€710r0 BEIPaKEHUS] B MHOTOUJIEH.
75 ITpeoGpa3oBaHue 11€10T0 BBIPAXKEHHsI B MHOTOUJIEH.
76 [Ipeobpa3oBaHue 11€710r0 BEIPaKEHUS] B MHOTOUJICH.
77 [TpumeHeHre pa3IuuHbIX CIOCOOOB IS PA3IOKEHHs Ha
MHOYKHUTEITH. 6
78 [TpumeHeHre pa3IuuHbIX CIOCOOOB IS PA3IOKEHHs Ha
MHOKHTENH.
79 [TpumeHeHre pa3IuuHbIX CIOCOOOB IS PA3IOKEHHs Ha
MHOKHTENH.
80 KonTpoasnas padora Ne 8 1
I'naBa VI. Cucrembl JIMHeHBIX ypaBHeHMIt 16 Omnpenensts, SBISCTCS JIM Mapa YHCEN
" pElLleHneM JaHHOTO YPaBHEHMS C JIByMs
81 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMHU. .
” 5 MepeMEHHBIMH. Haxomuts MyTéM
82 I'paduk nuHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU.
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83

I'paduk mMHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMU.

nepebopa IeNble pelieHHus JHMHEHHOro

84 Cuctembl TUHEHHBIX YPaBHEHUH C IBYyMS ypaBHCHHS C JBYMS IICPEMEHHBIMH.
HCPCMCHHLIMH. Crpourts rpaduk ypaBHeHus ax + by = ¢,
85 CucreMbl TUHENHBIX YPaBHEHUM € ABYMS e a # 0 wm b # 0. Pemars
NIEPEMEHHBIMH.
86 Pemienue cucrem nuHelHbIX ypaBHeHUM. Crioco6 rpaduueciiym . .
[OACTAHOBKH. CIOCOOOM CHCTEMBI JIMHEHHBIX ypaBHEHUI
87 CI10C06 T10/CTAHOBKA. C JIByMs TIepeMCHHbIMH. [IpuMeHSTH
88 C110co6 MoJICTaHOBKH. CIIOCO0 TOJICTAHOBKH M CIIOCO0O CIIOKEHHS
89 Croco0 ciloxeHusl. IPU PELICHUU CHUCTEM JIMHEHHBIX YpaB-
90 Croco0 ciI0KeHus. 10 HEHUI C JABYMs mepeMeHHbIMH. Pemiath
91 Cnioco0 cioxeHus. TEKCTOBBIE 33/1a4M, HCIIOJIb3YS B KAUeCTBE
92 Penienue 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUIA. alreGpanecKoil MOJIENH crcTeMy
93 Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM YpaBHEHHI. ypaBHeHHit. VIHTEpNpPeTHPOBAaTh PE3yib-
94 Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM YPaBHEHHIA. TAT, [OTyUCHHBIH X PEIICHHT CHCTEMBI
95 Pemenue 3a1a4 ¢ moMoIbI0 CUCTEM YPaBHEHHIA.
96 KOHTpOJIb:—Iaﬂ pabora Ne 9 Cucrembl JTHHEHHBIX 1
yYpPaBHeHMii
IHoBTOpEHue 0
97 IToBTOpEeHmne
98 [ToBTOpeHune
99 IToBTOpEeHmne
100 | TloBropenue 7
101 [ToBTOpEeHME
102 IToBTOpEeHmne
103 [ToBTOpeHune
104 HTorosasi KOHTpoJIbHas1 padoTa 2
105 HroroBasi KOHTpPoJIbHas padoTa

13




KaJIeHI[apHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE 8 kiace

Komnu- IMpume-
Home X JlaTa npoBeaeHust
p CoNepKAHEE MATEPHATA 4EeCTBO ApPaAKTEePUCTUKA OCHOBHBIX YaHUA
ypoka 4acoB BHUAOB JeATEJIbHOCTH Ilo dakTn-
IJIaHy YeCKH
8 kJ1acc
IToBTOpeHue Kypca 7 kjacca 6
HOBTOpI/ITB IIOHATHUA «BBIPAKCHUED,
5 BrIpaxenus, Toxk1eCTBa, ypaBHEHUS 2 (TOXKIECTBOY, «YpPaBHEHHE», CBOMCTBa
YpaBHEHUH.
HOBTOpI/ITB OCHOBHBIC IIOHATHA TCMBI
«MHuorounensl».  [IoBTOpUTH  OCHOBHBIE
MAaTEMAaTU4YCCKUEC ornecpanuun C
3 MHoro4IeHBI 1 MHOTOYJICHAMH: BBIHECCHHUE o0rero
MHOXHTENS 32 CKOOKH, TpYNIHPOBKA,
MpeaACTaBJICHUEC BBIpa)KCHI/Iﬁ B BUC
MHOTI'OYJICHA.
4 IToBTOpPUTH (hopmyITbl COKpAaIEHHOTO
. MHOXXCHUA. IToBTOPHUTH IIPUMCHCHUEC
S DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 3 y OBTOP P
(opMyJ1  COKpAIIEHHOTO YMHOXCHUS Ha
6 MIPpaKTHUKE.
I'naga 1. Pauuonanbublie 1pooun 23
7 PanronanbHbIe BRIpasKEHUS 2 ®opMyJIHPOBATH OCHOBHOE CBOMCTBO
8 anreOpandeckoi 1pooH U NPUMEHSATh
9 OcHOBHOE CBOMCTBO anredpandeckoi Apoou. 1 €ro U1 Ipe0Gpa3oBaHus APOGEii.
10 OcHoBHOE CBOI/ICTBOuaJIFCGPaI/I‘{eCKOI/I Ipoou. 1 BEIOAHSITE /IGHCTBHS C arebpan-
CokpaiiieHue 1po0ei.
= YECKUMHU JIPOOSIMHU.
11 CoxkparieHue apooei. 1
17 IIpencraBasaTh 1eJI0¢ BEIPAKCHUE B
13 CrnoxeHue ¥ BRIMUTAHHUE APOOCH ¢ OJTMHAKOBBIMH 4 BHJIC MHOTO'WICHa, IPOGHOE — B BHJC
14 JHAMEHATEISIMA OTHOIICHHSI MHOTOYJICHOB; JIOKA3bIBATh
15 TOXKIECTBA.
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16

Pemenne OpHUMEPOB HA CIIOKCHUC U BBIYUTAHUC

17 anredpanvecKux ApoOei. 2
18 KonTpoubsnas padora Ne 1 nmo teme «CiioxkxeHue u 1

BbIYMTaHHE IPOOei».
19 AHanu3 KOHTPOJILHOUM paboThl. YMHOKEHUE ApoOeit. 1
20 YmHoxeHnue apobeil. Bozsenenue npobu B CTeneHb 1
21 Henenue npobeii. 2 DopMyJIHMPOBAThL OIPEICICHUE CTCIIEHU
22 C LICJIBIM ITOKA3aTEIIeM.
23 ®opmyaupoBaTh,  3anMChIBaTh B
24 [Ipeobpa3oBanue paOHANbHBIX BHIPAKEHUI. 3 CHMBOTHUECKOii  dopMe M HILTIO-
25 CTPUPOBAThL  IpUMEpaMHU  CBOMCTBa
26 Oyukuus Y=K/X u ee rpapux )
7 2 CTEIIEHH C LEJIbIM HUOKaSaTeJ'IeM,
28 O606maromuii ypok mo teme «ParmoHansHbie Jpoom» 1 HpumensTe  cpoiicTsa CTeHeIiH A

KonTpoasnasi padora Ne 2 no teme npeo0pasoBanus BRIpAKCHIH =
29 «IIpeo6pa3oBanne panMOHAIBLHBIX BbIPAKEHU. 1 BBIMHCIICHUH

DYyHKIUA Y = K/X».

I'naBa 2. KBagpaTHble KOpHH. 19

30 AHaim3 KOHTPOJIBHON paboThl. PaninoHaipHbIE YHcTa. 1
31 WppannonaibHbIe Yuciia 1
32 KBanpaTHsie kopHU. ApudmeTnyecKkuil KBaJpaTHbII 5 JlokaseiBaTh  CBoiicTBa  apu¢pmern-
33 KOpEHb YECKHX KBaJpaTHBIX KOpHEW;
34 VpaBHeHHe X°=a. 1 IIpuMensiTh uxX 1 TNpeoOpa3oBaHMS
35 Haxoxnenune npuOinKeHHbIX 3HAaY€HUH KBaJpaTHOT'O 1 BBIpa)KEHU.

KOpHA. BelyucasaTe  3HAYEHHA  BBIPAKCHMIA,
36 DyHKIHS y= \/; 1 ee rpadu. 1 coJIepKaIInx KBaJpaTHbHIC KOpHU;
37 . Bripaxkath IIEpEMEHHBIE u3
38 KBanpatHbiii KOpeHb U3 TPOU3BEICHUS U IPOOH. 2 IeOMETPHYECKIX H (hH3HIECKHX (hOPMYIL
39 KBaznpaTHbIli KOPEHb U3 CTENIEHMU. 1
40 KonTpoubnas padora Ne 3 mo treme «CpoiicTBa 1

apudmMeTHyecKOro KBaJpaTHOro KOPHI»
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AHanu3 KOHTPOJIbHOU paboThl. BhIHECEHHE MHOKUTENS

Joka3piBaTh  cBoicTBa  apudmeTu-

H H3-110J SHAaKd KOPHA. ! YECKUX KBaJpaTHBIX KOpHEH;
42 Brinecenne MHOKHTEIIS 3a 3HAK KOpHsI. HpHMEHﬂTb UX  JUIs Hp606paSOBaHI/I${
43 OcB0OOXIeHNE OT UPPAITMOHATFHOCTH B 3HAMEHATEIIE. BBIP@KCHUH.
44 BeIyucaATe  3HAYEHUA  BBIPAKCHMIA,
45 | IIpeo6pazoBaHue BEIPAKEHNH, COMEPKAIINX 4 COACpxkallux  KBaZpaTHBIC — KOpHH,
46 KBAJ(PATHBIC KOPHH. Beipaxatb IIEpEMEHHBIE u3
47 IeOMETPHUECKUX U (PU3NUECKUX (boZpMyJI.
KonTpoasnasi padora Ne 4 no teme Ucenenosars ypasuenue suja X* = a,
48 «IIpeoGpa3oBaHme BHIPAKEHHUT, COAEPIKAINX 1 HaXO/WTh TOYHBIC M  TPUOIIKEHHbIC
KBAJPATHbLIE KOPHI. KOpHH pH a > 0
I'naBa 3. KBajpaTHble ypaBHeHUs! 21
49 AHanu3 KOHTPOJIbHOM paboTel. Onpenenenue 1 P .
KBaIPaTHOTO YPABHEHMSL. aclo3HaBaTh JMHEHHbIC U KBaJIpaTHbIE
50 HermoJHble KBapaTHbIC yPaBHEHUSL. 1 ypaBHCHUA, HEIBIC u ApOOHEIC
Penienue kBasipaTHBIX ypaBHEHUH BbIIEICHUEM YPABHCHHAL. .
o1 KBaJ[paTa ABYyHJIeHA 1 Pematn JMHENHBIE, KBaJ[paTHbIE
52 ' yYpaBHEHHUS, a TakKkKe ypaBHEHUS,
53 Penienune kBaspaTHBIX ypaBHEHUH MO GpopmyIie. 3 CBOJITITHEC K HIM,
54 HccnenoBarb KBagpaTHbIE YpaBHEHUS
= 10 JUCKPUMHHAHTY U KO3 (UIIeHTaM.
55 Pemenue 3a1a4 ¢ NOMOILIBIO KBAAPATHBIX YPABHEHMI. 1 PemaTh TEKCTOBbIE 3a1aud  anred-
56 Pemenue TEKCTOBBIX 33181 C IOMOIBIO KBa/IPATHBIX 1 PAHUECKHM CIIOCOGOM: TEPEXOIUTh OT
YPaBHCHHH. CIIOBECHOU  (OPMYJUPOBKH  YCIOBHS
57 Pemenune TEKCTOBBIX 33]1a4 C OMOLIbIO KBAJPATHBIX 1 37144H K /reGpaHyeckoii MOJIeNH TyTeM
ypaBHeHHH. Teopema Buera. COCTaBJICHUSI YpaBHEHUS; pemiarb
58 | Teopema Buera. 1 COCTaBJIEHHOE yPaBHEHHE;
59 Konrpoabnas padora .N':.) S5 mo reme «Pemenne 1 HHTepIpeTHPOBATH PE3yIIbTAT
KBA/IPATHBIX YPABHEHHII»
60 AHanu3 KOHTPOJIbHOM paboThl. Pemenne qpobHo- Pematp 1poGHO-palrioHa bHbIE ypaBHE-
61 palMOHAIbHBIX YPAaBHEHU. 3 HUS.
62 Pemath TeKCTOBBIE 3ajaud  ajreo-
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63 pandeckuM CIOCOOOM: MEPEXOJUTh OT
64 CIIOBECHOM  (hOpPMYJIMPOBKH  YCIIOBUS
65 Pemenune 3a71a1 € OMOLIBIO IpOoOHO-palOHATIBHBIX 5 3a7A4H K ATTEOPANTECKOl MOETH MyTeM
66 YpaBHCHHH. COCTaBJICHUS YPaBHEHHS; pewiarsb
67 COCTaBJIEHHOE YPaBHEHHUE;
68 | TIPHMCHCHHE yMCHHIA W HABBIKOB IIDH PCIICHHH 1 HnTepnpeTHpoBaTh pesyibTar
JPOOHBIX pallMOHAJIbHBIX YPaBHEHUH.
69 KonTpoubsnasi pabéora Ne 6 no reme «Pemenue 1
JAPOOHO-PAIMOHAIBLHBIX YPABHEHH I
I'naBa 4. HepaBeHncrBa 20
70 AnHanm3 KOHTpOJIBHOUM paboTsl. HepaBeHcTBa. ®opMyIHpPOBATHL CBOWCTBA YMUCIIOBBIX
71 HucnoBsle HEPAaBEHCTBA. HCPaBCHCTB,
72 WTIOCTPHPOBATh UX HA KOOPAWHATHOU
73 CBolCTBa YHCIOBBIX HEPABEHCTB. 2 psIMOi,
74 AOKa3bIBATh AJNTreOpanyecKy;
NPUMEHATh CBOMCTBA HEPABEHCTB IIPU
75 CrnoxeHue 1 yMHOKEHUE YNCIIOBBIX HEPABEHCTB 3
pelIeHNH 3aa4.
6 Pacno3HaBaTh JMHENHHbIE U KBaJpaTHbIE
77 [TorpenHocTh ¥ TOYHOCTH MPUOIIHKEHU I 1 HepAaBeHCTBA.
78 Konrpoabsnasi padora Ne 7 mo reme «CBoricTBa 1 Pemars JIMHEHHEIE HEpABEHCTBA,
1HC/I0BBIX HEPABEHCTEY CUCTEMBI JINHEHHBIX HEPABEHCTB.
79 AHanu3 KOHTpoJIbHOM paboTsl. [lepeceuenune u 1 Pemarh KBaIpaTHbIC HEpABCHCTBA Ha
00beAMHEHNE MHOYKECTB.
80 OCHOBE rpaUuecKuX MpeJACTaBICHHUI
a1 HucnoBsle IPOMEKYTKH 2 IToHuMAaTh CYIIHOCTH AJITOPUTMHYECKUX
NpEANUCAaHUN U YMEHHE JCHCTBOBaTh B
82 COOTBETCTBUU c MIPEII0KEHHBIM
83 PeuieHne HepaBeHCTB € OHOW IIEPEMEHHOM. 4 aJIrOpUTMOM.
84 Hcnonb3oBath MaTeMaTHYECKHE
85 CpeACTBa HAIMSAHOCTH TpaduKd JUis
86 Pemenue cucreM HEpaBEHCTB € OJJHOU MEPEMEHHOMN 3 MHTEPIIPETALINH, apryMeHTalHuH.
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87

88
89 KonTpoubnasi padora Ne 8 nmo reme «Pemenue 1
HEPABEHCTB C OJIHOM IePeMEHH oM.
I'maBa V. Crenensb ¢ nejbIM noka3arejeM. JJieMeHTbI 11
CTATHCTHKH
90 AHanu3 KOHTpOJIbHOM paboTsl. Onpenenenne CTeneHy ¢ 1 BBIUHCIISTh 3HAYCHUS BBHIPAKCHHH BHJA
. n
L[EJIbIM OTPULATEIIBLHBIM [T0KA3aTEIIEM ", The @ — TpOM3BONBHOE HHCIO, 1 —
91 . LEJI0€ YUCJIO, YCTHO M IIHCBMEHHO, a
CBolicTBa CTENEHHU C LIEJIBIM [10KA3aTEIEM. 2
92 TaK)K€ C IOMOIUBIO KaJIBKYJIATOPA.
dopmyupoBars, 3aIUCBIBATh B
93 . CHMBOJIMYECKOM (hopMe M 0OOCHOBBIBATH
CraHpapTHBII BUJ YHCIIa. 2 .
94 CBOMCTBA CTEIIEHU C LIEJIBIM [IOKA3aTEIIEM.
[IpumeHsTs  CBOMCTBA  CTENEHU IS
95 KonTpoubnas padora Ne 9 no reme «Crenensn ¢ 1 P 5 .
IelIbIM TI0KA3aTETEND). peoOpa3oBaHUsl BEIPAKEHUH.
. H3BaexaTh nHbOpMAIMIO U3 TAOJIUI] U JAHUA-
96 Amnanu3 KOHTpoIbHON padoTel. COOp U rpyNIMpOBKa 1 rpaMM,  BBINOJHSTH  BEMHCIEHHS IO
CTaTUCTUYCCKUX HaHHBIX TaOJIMYHBIM ~ JaHHbIM. Omnpeneasith 10
AuarpamMmmam HauOOJIbIINE U HAUMEHBIINE
JlaHHbIE, CPABHUBATH BEJIMYNHBI.
97 COop u rpynnupoBKa CTaTUCTUYECKUX JAHHBIX 1 MpeacraBasaTs uHOPMALMIO B BUJE
TabMHII, CTOJI0YATHIX ¥ KPYTOBBIX JUATrpaMM,
B TOM YHCIE C IHOMOIIBIO KOMIIBIOTEPHBIX
98 HPOTPaMM.
IIpuBOoAMTHL IIPUMEPHI YMCIOBBIX JaHHBIX
Harnsanoe npeacrasieHue CTaTUCTUYECKOM 3 (ueHa, pocT, BpeMmsi Ha HOpOry M T. 1.),
UHpOpMaLINH. HAXOAUThb  CpeiHee  apu(MeTH4YecKoe,
99 pa3Max YHCIIOBBIX HA0OPOB.

IIpuBoaMTHL  coOAEp)KaTENbHBIE  IPUMEPHI
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HUCIIOJIB30BaHUA CPCIHUX JId OIHNCAaHUA
JaHHBIX (ypOBeHL BOJLI B BOOOCME, CIIOPTUB-

100 HBIC IIOKAa3aTcJIu, OIpEACJICHUE T'PaHUIL
KJIMMATHYECKHUX 30H)
IloBTOpEHUE
[ToBTopenue. [IpeoOpazoBanne panMoOHATBHBIX
101 BeIpakeHni. [IpeoOpazoBaHue BhIpaKEHUH,
COJIepIKaINX KBaJIPATHBIE KOPHHU.
102 IhnnopeHHe.PeHWHHe3a§w1cHOMoan)npo6Ho-
paIMOHATILHBIX YPABHCHHUIA.
103 HOBTOpeHI/I?. Pemenvie TuHEIHBIX HEPABEHCTB C OAHOMN
MIEPEMEHHOM.
104 HToroBasi KOHTpPOJILHAsI padoTa.
105 AHaIM3 KOHTPOJIBHOW paboThl. YPOK 000011at011Iero

IIOBTOPEHHSL.
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KaJIeHI[apHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE 9 ki1acc

Konn- JaTa npoBeaeHus Tpume-
Howmep Cosepskatie MaTepHaa YECTBO XapakTepucTUKa OCHOBHBIX YyaHus
ypoka p P 4acoB BU/0B [1eSITEJbHOCTH ITo dakTu-
IJIaHy YeCKH
9 kaacc
I'naBa 1. Beipa:keHus, ToxK1ecTBa, YpaBHEeHHUs 22
1. . . .
> Oynknus. O0IacTh ONpeaeIeHUs U 00JacTh 3HAYCHUN 2 OnuceBaTh CBOWCTBA (YHKIMHA Ha OCHOBE HX
3' rpaduueckoro npeacrasiaeHus. MHTepnpeTnpoBaTh
4' CBolicTBa (PYHKHHfI 2 rpaduKy peasbHbIX 3aBUCUMOCTEH.
5. KBagpaTHbIil TpeXuJieH U €ro KOpHU 1
6. Beigensates kBaapar JaBywieHa M3 KBaJIpaTHOTO
7. Pa3znoxeHue kBagpaTHOrO TpeX4uieHa HA MHOXKHUTEIN 3 TpeX4WIeHa, pas3jiarath KBaJPaTHBI TPEXWICH Ha
8. MHOUTEIH.
0. Pemenue 3amau. [loarotroBka k KOHTPOJIBHOU padboTe 1
Boruncats 3HaueHus QYHKIMH, 3aaHHON (POPMYIIOi, a
TaKoKe IByMs U TpeMs popmynamu. ONHCHIBATH
Konmponvnas pavoma Nel no meme «Ceoiicmea cBoiicTBa (yHKIMIT HA OCHOBE MX rPaUIECKOTO
10 1 ' P
) dynkuyuuy mpencraBicHus. IHTepIpeTHpoBaTh rpaduKu pearbHbIX
3aBucuMocTei. Pa3narate KBa,I[paTHbIﬁ TPCXYJICH Ha
MHOXXHTCIIN.
11 q) KIS V= 2 eer a(bI/IK " CBOI\/’ICTBa 1 Tloka3sIBaTh CXeMAaTHYCCKH IOJ0KEHHE Ha
) YHKIUA y=ax-, p KOOPAWHATHOH INTOCKOCTH rpauKoB PYHKIUH y = ax’
12 [Toka3bIBaTh CXEMATHYECKH MOJIOKEHHE HA
: . 2 o .
I'paduxn Qynkumii y=ax2+n u y=a(x-m) 2 KOOP/IMHATHOM IUIOCKOCTHU rpadukoB QyHKIMI y =
13. ax’, y =ax*+ n, y =a(x — m)’
14. Crpourts rpaduk pyHKINN
15. N = ax’+ bx + C, yMeTh yKka3hBaTh KOOPIMHATHI
[Toctpoenue rpaduka KBaApaTUIHON PYHKIIMH 4 y > Y It p
16. BEpINMUHBI  mapabonbl, €€ OoCh CHMMETpPHH,
17. HarpasiieHHe BeTBeH mapaboIibl.
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18.

Nzobpaxars cxemarnuecku rpaduk GyHKIHH Y =

—_n
19, OyHKIUA y=X 2 W0
20 KOpeHb n_OI‘/’I CTEIEHU 1 ¢ 4Y€THBIM M Heu€THbIM N. IloHMMaTL CMBICH
3ammceil Buga Ya,Ya u T. 1., 1€ a - HEKOTOpoe
21. Pemenue 3amau. [TogroroBka Kk KOHTPOJILHOUM padboTe 1 ugricao. VIMETh TpeacTaBIeHHE O HaXOXKICHUH
KOpHefI N-if cTeneHu ¢ MMOMOUIBIO KAJIBKYJIATOPA.
Crpouts rpaduk GpyHKIMN
y=ax“+bx + C, yMeTb yKa3pIBaTh KOOPIMHATHI BEPILINHEI
29 Koumponsnas paboma Ne2 no meme 1 napagonm, eé OCIé CUMMETPHHU, HalpaBlieHHE BeTBei
. I1a JIbI. nu aXaThb XEMaTU4YCCKHU r UK
«Keaopamuunasn pynkyusn» pabo 7305p coxe ec rpad
q)yHKL[I/H/I y = X. IlornMmaTte CMBICT 3ammceit BUa
’\3} é. ,\4/ é. U T. A., TAC d - HCKOTOPOC YHCIIO.
YpaBHeHHUs] M HEPABEHCTBA € OJJHOM IepeMeHHOM 14
23. Llenoe ypaBHEHHUE U €T0 KOPHH 1 . L
PeliicHue ypaBHEHHi, TPHBOINMBIX KBAIPATHBIM, Pewate ypaBHeHMs TpeThel U YETBEPTOM CTETIEHH C
24. . N . 1 MOMOIIIBIO Pa3JI0KEHHsT Ha MHOKUTEIH M BBEICHUS
myTEéM BBEJICHUS! BCIOMOTaTeIbHOM NMePEeMEHHOM.
25 E 1 BCIIOMOT'aTCJIbHBIX NEPCMCHHBIX, B YaCTHOCTHU
: MKBAJPaTHBIC ypaBHCHH _ pemate OMKBaipaTHBIE YPaBHEHUSI.
26. Pemenne OukBapaTHBIX ypaBHEHUN 1
217. Jlpo6Hble panmoHanbHbIe YpaBHEHUS 1 Pemars papoOHBIE palMOHANbHBIE ypaBHEHUS,
28 Pemienne npoOHBIX palMOHATBHBIX YPABHEHHI 1 CBOJSI X K IEJIBIM yPaBHEHHUSIM C IIOCIIEIYIOLICH
' UCIIOJIb3Ysl BBEJICHUE HOBOM IIEPEMEHHOU TPOBEPKOH KOPHEH.
29 Konumponvnan paboma Ne3 no meme «Ypasnuenus c 1
' 00HOUl nepemeHHOon)
30. Pemenne HepaBeHCTB BTOPO CTENEHU C OHOM 2 Pemiate HepaBeHCTBA BTOPOI CTENEHU, UCTIONb3YsI
31. NepEMEHHOMN rpadu9ecKre TpeaCTaBICHHUS.
32. N
PeleHre HEPABEHCTB METOOM HHTEPBAJIOB 2 Pemate HepaBeHCTBA BTOPOIl CTENIEHU, UCIIONIB3YSI
33 Fpa(l)H‘IeCKI/IC MMPpEACTaBJICHU. Hcnons3oBaTh
34. HekoTopsie mpuemsl penieHus Menbix ypaBHEHU I 1 METOJI HHTEPBAJIOB JUISl PEIICHHS HECTIOKHBIX
35 Pemenue 3agau no reme «HepaBeHCcTBa ¢ OAHOM 1 panvoHaIbHEIX
' ~ HCPAaBCHCTB.
MIEPEMEHHOI
Pemrate HepaBeHCTBA BTOPOM CTEIIEHH, MCHOIL3YS
Konmpononas paooma Ne4 no meme «Hepasencmea p P ’ 4
36. 1 rpaduYecKre NPEACTaBIEHHS U METO HHTEPBAIIOB

C 00HOII nepemeHHOoI»

JJIA PEUICHUA HCCJIOXKHBIX panrOHAJIbHBIX
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HEPaBEHCTB.

YpaBHeHHsI H HEPABEHCTBA € IBYMsl lepeMeHHbIMHU 17
37. CrtpouTh TpaduKu YpaBHEHUH C IBYyMS
38 YPaBHeHI/Ie C AIBYM4 IICPEMCHHBIMU U €TO Fpa(bI/IK 2 IIEPEMEHHBIMU B MPOCTENINX CIIy4asx, Koraa
i rpaduKoM SIBIISIETCS psAMasi, napadomna, runepoona,
39. OKPY)KHOCTb. VICTI0I630BaTh MX ISl TPad)HueCKOro
40 I'padmueckuii ciocod permieHus CUCTEM YpaBHEHUN 2 PEIIeHNS CHCTEM YPaBHEHHIA C IBYMsI
: ePEMCHHbBIMHU.
41. Pewenne cucreMm ypaBHEHUN BTOPOU CTEIIEHH 1
= - Pemarh crmocoOOM MOACTAaHOBKH CHCTEMBI JABYX
Pemienue cucrtem ypaBHEHUN BTOPOM CTETICHU N
42. 5 1 YPaBHEHUI C [BYMsl MEPEMEHHBIMH, B KOTOPBIX
CIIOCOOOM HONCTAHOBKH _ ONHO ypaBHCHHE MEPBOM CTENeHHW, a Opyroe -
43 [TprMeHeHue anropuTMa perieHus CUCTEM ypaBHEHUI 1 BTOPOil CTeNeHN.
BTOPOI1 cTeNeHU cI0cOO0M CIIOKEHUS
44 - v Pemartps TekcTOBBIC 3aaa4u, HMCIIOJb3Yysd B Ka4€CTBC
: Pemienue 3agayu ¢ moMoOIIbIO YPaBHEHHI BTOPOI . N
2 anreOpandecKoil MOIENH CHCTEMY ypaBHEHHI
45. cTereHn BTOPOM CTENEHU C IBYMsI IEPEMEHHBIMH.
46.
47 HepaBeHnctBa ¢ AByMsi mepeMeHHBIMU 2
48.
CucTtemMbl HEpaBEHCTB C JIBYMs IEPEMEHHBIMU 2
49, [pumensTh TpadUUecKre MPeICTABICHHS LIS
50 HekoTopbie pUeMBI PEIICHUS] CHCTEM YpaBHEHUH 1 MCCICAOBAHMA HCPABCHCTE M HX CHCTCM.
' BTOPOU CTENEHU C ABYMS IEPEMEHHBIMU
ol. Pemenne 3agau no reme «YpaBHEHUsI 1 HEPABEHCTBA C 2
52. JIBYMSI TIEPEMEHHBIMU
Pemate crocooom IIOACTaHOBKH CHUCTEMBI ABYX
ypaBHCHI/Iﬁ C JABYMs INCPEMCHHBIMH, B KOTOPBIX OAHO
Konumponwvnan paboma Ne5 no meme «Ypasuenus u YPABHEHHE IEPBOH CTENCHH, a PYTOC - BTOPO} CTCNCHH.
53 B 1 Pemate TekcTOBEIE 3aJa4yu, HCHOJIb3yd B Ka4Y€CTBE

Héepaeéencmea ¢ oGyM}l nepemennbimu))

anreOpanvdeckoil MOJEeNN CHUCTEMY ypaBHEHHH BTOPOU
CTCTICHU C ABYMs IIEPEMEHHBIMHU; PEIIATH COCTABJICHHYIO
CUCTEMY, HHTEPIPETUPOBATh PE3YJIbTAT.
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ApudmMernyeckasi ¥ reoMeTpuUecKasi Mporpeccuu 15
[MpuMeHsITh UHIIEKCHBIE 0003HAYCHUS JIJTS YJICHOB
nocyieaoBarenbHocTen. [IpuBOIUTE IpUMEPHI
54, ITocnemoBaTeIbHOCTH 1 A PHBO PHMED
3aJaHus TOCNIeA0BaTeNbHOCTEH hopMyIIoit N-ro
wieHa ¥ pEKyPPEHTHOH (popMyIIoii.
55 Omnpenenenue apupMETHIECKOMN MPOTPECCHH. 1
®dopmyna 7-To WieHa apuPMETHIECKON MPOrpecCun [IpHBOAHTS IPEMEpBI 3aManus
56 [Mpumenenne (HopMyIibl 7-TO YieHa apUPMETHICCKON 1 MOCJIeIOBATEILHOCTEH (GopMysIoii N-ro uieHa u
IIPOIrPECCUU IIPU PEIICHUU 3a1a4 peKyppeHTHOH Qopmynoid. BeBoauts dhopmymny n-
57 ®opmyia apupMeTHIECKONU IPOTPECCUH A =Kp + B, 1 T 4lieHa apHPMETHICCKOI IPOrpeccuH
' TJIe K U B — HEKOTOPbIE UKCIa
58. dopmyna CyMMBI 7 TIEPBBIX WICHOB apu(PMETHIECKOM 2 BreiBoauts popmyiy cymMmbI
59. MIPOTPECCUU MEPBBIX N YWICHOB apr()METHIECKOM POrPECCHH,
OBoBmaromuii YpoK 10 Teme «ApHpMeTHICCcKas pelaTh 3a7a4u ¢ UCIIOIB30BAHUEM STHX (HOpMYII.
60. AWK yp p 1 Joxa3bIBaTh XapaKTEPUCTUIECKOE
HPOTpeCCHsD) CBOMCTBO apH(METHIECKOH IPOTPECCHH.
BriBoauTh (opMyibl N-ro ujieHa apupMeTHUECKOM 1
CYMMBI IIEPBBIX N YJICHOB IIPOTrPECCUH IIPOTrPECCUU
61 Konmponvnas paboma Ne6 no meme 1 pZmaTb 3alz)1alm c HCHOHLSOBI;.HII;IPGM 3TUX I(1)0;1))Myn ,
«Ap u d’M emuyecKkan npozpeccus) Jloka3pIBaTh XapaKTEepUCTHUECKOE
CBOWCTBO apu()METHUECKON IIPOTPECCHH.
62 OHpeI[eHeHI/Ie FeOMeT‘pI/IHeCKOP'I IIporpecCuu. 1 HpI/IBOHI’ITB IIPUMEPBI 3aJIaHAs
' dopmylia n-ro 4jeHa reOMETPUIECKON TPOrPECCUU MoCJIeI0BaTeIbHOCTEW (HOpMysIoii N-ro ujaeHa u
63 [Tpumenenue GopMyIibl 7-TO YJIeHa T€OMETPUIECKON 1 pexyppeHTHOH (opmynoii. BeiBoauts dopmyny n-
' MIPOTPECCUU NIPU PEIICHUU 3a7a4 r'0 YJCHA PTEOMETPUYUCCKONW MPOTPECCUH
64. N
®opMyJia CyMMBI 71 IEPBBIX YWIEHOB F€OMETPUYECKOM Brisoauts opmyiy cymme! 5
65. 3 MEPBBIX N YICHOB T€OMETPUYECKON MPOrpecCHH,
IIPOTPECCUU .
66. pelaTh 337a4u ¢ UCTIOL30BAHUEM 3TON (GOPMYIIBL.
67 Pemenue 3agau no reme «I'eomerpuueckas 1 Jloka3bIBaTh XapaKTePUCTHYECKOE
' NPOrPECCUD) CBOWMCTBO TE€OMETPUYECKOM MPOTPECCHH.
68. BriBoauTh (hopmyny N-ro wieHa U CyMMBI NEpBBIX N
YJICHOB T€OMETPHUUECKON IT CCHH CIIaTh 3aga4u C
Konumponvnan paboma Ne7 no meme CHOB TCOMETP oM TPOTpeCeit, p 34
T. 1 HCIOJIb30BaHUEM 3TUX ¢dopmyi. Jloka3bIBaTh
« eo.}nempu'lecml}l npozpeccuﬂ» XapaKTECPpHUCTUICCKOC CBOMCTBO FGOMGTqueCKOﬁ
IIPOI'PECCHHU.
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DJieMeHThl KOMOMHATOPUKH M TEOPHH
BEPOATHOCTEM
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69. [TpumMepsl KOMOMHATOPHBIX 3a/1a4 1 BrImoHuTh IEpe6op BceX BO3MOXKHBIX BapHAHTOB
JUTS Tiepecy€ra 0O BEKTOB U KOMOMHAITUH.
70. [Tpumepsl KOMOMHATOPHBIX 33724 1 [TpumensTh TpaBUII0 KOMOMHATOPHOTO
YMHOXKEHHUSI.
71.
[TepecTanoBKH 2
72.
73 PacnoznaBath 3agau Ha BBIYMCIICHHE YHCHA
7 4' Pasmerenus 2 IIepPeCTaHOBOK, MPUMEHSATh COOTBETCTBYIOIINE
: (hopMyITBL.
75.
76 Coueranus 2
77. 0 . 5 ) BBIYHCIISITE 9aCTOTY CIy4ailHOTO COOBITHSI.
78. THOCHTEIIbHASN HaCTOTa CITyHanHOTO COOBITHA OrneHnBaTh BEPOATHOCTD CIIYYalHOTO COOBITHS C
79. BeposTHOCTS paBHOBO3MOKHBIX COOBITHI 1 TIOMOIIBEO HACTOTBI, yCTAHOBICHHON OTILITHBIM
nyTéM. HaxomuTh BEpOsSTHOCTD CITy4aliHOT'O
80 BGPOHTHOCTB paBHOBOSMO)KHI)IX CO6BITI/II>’I 1 COOBITHA HA OCHOBE KJIACCUYECKOTO OIIPEACTICHUA
BEPOSITHOCTH.
Brimonauts ne e60 BCE€X BO3MOX>XHBIX BApUAHTOB J1JI
peoop p
Konmponvnaa paboma Ne8 no meme «Inemenmul nepecuéra 06bEKTOB U KoMOuHanuil. Haxoauts
81 1 p
) Komﬁu”amopuk'u u meopuu gepoﬂmﬂocmeﬁ» BEPOATHOCTH cnyqaﬁHoro COOBITHUS HA OCHOBE
KJIACCUYCCKOTO ONPEACTICHUSA BEPOATHOCTH.
IloBTOpEHUHE 21
82 HpI/IMeHﬂTL HU3YYCHHBIC MNOHATHA, PE3YyJIbTAThl U MCTO/bI
HOBTOpeHI/Ie 2 IpU pEIICHUH 3a71a4 W3 pa3andHbIX pas3ZieioB Kypca, B
BIUMCIICHUS TOM 4YHCJIC 3aJad, HE CBOIIIINXCSI K HEIOCPEACTBEH-
. (W) (] p
HOMY ONPUMCHCHUIO U3BECTHBIX AJITOPUTMOB.
84.
IToBTOpEHUE
85. P p 3 YMeTh pemaTh 3a/1a4d Ha IB)KEHUE, Ha padoTy
CILlIEHUE TEKCTOBBIX 3a7a4
86.
87. Brimonsare anreOpanveckue npeoOpa3oBaHus
88 HOBTOpeHHe. 3 palMOHANBHBIX ~ BBIPAXKEHUH, MPUMEHATb HX JUId
8 9' ToxXnecTBeHHBIE HpeO6pa30BaHI/I$I peureHus y4eOHBIX MaTeMaTHYSCKHX 3aJad W 3ajad,

BO3HHUKAOIINX B CMECKHBIX y‘l€6HLIX npeamMeTax.
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90 Pemate nmHEHHBIE W KBaJIpaTHBIC YPaBHEHUS, a Taroke
IToBTOpeHue. MIPUBOIMBIC K HUM YpPaBHEHHS, CHCTEMBI, IPUMEHATH
91 yPaBHeHH;{ U CUCTEMBI ypaBHeHPIfI I’pa(l)I/IquKI/Ie MpeaACTaBJICHUSA JJIA peuicHus u
HCCIIeIOBAaHUS YPaBHEHUM, U X CHUCTEM.
Pewath nuHeHbIE U KBaJIpaTHbIE HEPABEHCTBA, a TaK-Ke
92. MPUBOJIUMBIE K HHUM HE-PaBEHCTBA, CHUCTEMBbI; IpHU-
p 1Y P
IToBTOpenue MEHATh TrpadUuecKue TPEACTABICHUS s PEIICHUS H
HepaBenctpa HCCIIEIOBAaHUSI HEPABEHCTB, U HMX CHUCTEM; MPUMEHSITh
93. MOJIyYCHHbIE ~ YMEHHUs JUIsl  pelleHus 3ajad U3
MaTeMAaTHKH, CMEXHBIX IIPEIMETOB, IIPAKTHKHI
94 Brruncnares 3HaYeHHS QYHKINH, 3a1aHHON hopMyroid, a
. Takke JByMsS u Tpems (Qopmyrmamu. ONUCHIBATH
IToBTOpEHHE y p PMY.
® CBOWicTBa (YHKIMH HAa OCHOBE UX TpauIecKoro
YHKIIH mpeacTaBiIcHAs. VHTeppeTHpoBaTh TpauKi peaTbHbBIX
05, p PIIPETHP p p
3aBUCHMOCTEH.
96. Tosropenue. [porpeccuu [IpuMeHATh GOPMYIBI N-TO YICHA MPOTPECCHUA U YMETh
o97. ’ HAaXOJIHUTh CYMMBI N YWIEHOB IIPOrPECCHUH
98 [IpumensaTh mpaBWIO KOMOWHATOPHOTO YMHOKEHUS.
Brerancnare gactory cirydaitHoro coOwiTHs. Haxomwuts
[ToBTrOopenue. Teopus BepossTHOCTH N
99 BEPOSATHOCTh  CIyYaHOTO  COOBITHSA HAa  OCHOBE
KJIACCHYECKOTO OTPEICIICHHS BEPOSTHOCTH.
BrimonusaTe anreOpandeckue mpeoOpa3oBaHus
100. palMOHANbHBIX BhIpaXeHUH. Pemars TeKCTOBBIE 3a/1a4u,
JIMHEN-Hble, KBaJpaTHbIE YpaBHEHHUS W HEPABEHCTBA, a
Umoeosas konmponvnas paboma Ne9 TaKKe NPUBOAUMBIE K HUM YPaBHEHHsS U HEPaBEHCTBa,
101 CUCTeMbl. BBUUCHATH 3HAUCHHUS (QYHKIHMH, 3aJaHHOU
' ¢dopmysoii. HaxomuTh  BEpPOSATHOCTh  CIIy4aiHOIO
COOBITHS.
102. AHanu3 KOHTPOJILHOM pabOTHI
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