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BBenenue

Pabouast mporpaMmma cocTaBieHa Ha OCHOBaHUH HOPMATHBHBIX JOKYMEHTOB:

- @enepanbHOro 3akoHa Poccuiickoin @enepanuu «O0 00pa3zoBaHuu B
Poccuiickoii @enepanuu» ot 29 aexadps 2012 roma N 273-03 (ITpunsitoro
[NocynapctBennoit Jlymoit 21 nexadps 2012 roma, Onodpen Coerom Deneparuu
26 nexabps 2012 rona);

* ®eepaJIbHOIO TOCYAAPCTBEHHOI0 00pPa30BaTeJbHOI0 CTAHAAPTA
OCHOBHOT0 o00mero o0Opa3oBaHus (Ilpunsat  nmpukazom MuHuCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit deneparuu ot «17» nekadps 2010 r. Ne 1897);

- [Ipuka3za Munucrepcrsa odOpazoBanns u Hayku P® «O0 yrBepxxaeHnun
[Topsinka opraHu3alnvd W OCYIIECTBICHHUS 00pa30BaTEIbHOU NEATEIBHOCTH IIO
OCHOBHBIM  00mIe00pa3oBaTelbHBIM  IporpaMmMaM —  00pa3oBaTelIbHBIM
nporpaMmaM HadaJbHOIO OOIIEro, OCHOBHOIO OOIIEr0 M CPEeAHEero oOLIEero
oOpazoBanus» oT 30 aBrycrta 2013 r. N 1015

- ®epepajibHOIO nepevyHs Y4eOHUKOB, PEKOMEHAOBAaHHBIN
MunuctepcTBOM oOpazoBanusi Poccuiickoit ®enepanuv K HMCHOJIB30BAHUIO B
oOpa3oBaTenpHOM IIpoliecce B  oOpasoBarenbHbIX yupexnaenusx (IIpukas
MunucrepctBa obpazoanus u Hayku P® ot 31 mapta 2014 roga Ne 253) [Ipukas
Muno6puayku Nel5 ot 26.01.2017 r. ¢ usmenenusimu ot 5.06.2017 Ne 629.

- IIpuka3za Nel577 or 31.12.2015 MunoopaszoBanusi P® «O BHeceHUUN
U3MEHeHU B (denepanbHbId TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT
OCHOBHOI'O 00IIero oOpa3oBaHUs, YTBEPKIEHHOTO MPUKa3oM MUHHUCTEpCTBA
oOpazoBanus u Hayku P® ot 17 nekadpst 2010 r. Ne 1897,

- [IppuMepHOli OCHOBHO#I 00pa30BaTe/JIbHON IPOrpaMMe OCHOBHOIO
o0mero oopasoBanusi (OpoOpeno DenepanbHbIM  y4eOHO-METOIUUECKUM
o0beIMHEHUEM MO 001IeMy 00pa30BaHuUI0, MPOTOKOJ 3acenanus ot 8 ampens 2015
r. Ne 1/15);

* CanlluH 2.4.2.2821-10 "CanuTapHO-3HUAEMUOIOTHYECKIE TPeOOBAHMS
K YCJIOBHSIM M OpraHu3aluu 00y4eHus: B 00111e00pa30BaTeNIbHbIX YUPEKICHUAX"

(IToctanoBnenne I'7maBHOrO roCyIapCTBEHHOIO CAHUTApHOTO  Bpaua
Poccuiickoit ®enepanun ot 29 gexabps 2010 r. N 189 r. Mockaa,
3apeructpupoBano B Muntocte P® 3 mapta 2011 r., peructpamuonssiit N 19993);

- YceraBa MBOY «BepxoBckas nikomia»

- OcHOBHOH 00pa30BaTeILHON MNPOrpaMMbl  OCHOBHOIO  00IIEro
oopaszoBanuss MBOY «BepxoBckas 1kojay;

* YueOnoro mnana MbOY «BepxoBckas mikomnay;

- [lostokeHus1 0 padboyeid mporpamMMe Mo y4eOHOMY NMpeAMETY Y4YHUTeJIs
MBOVY «BepxoBckas mkoja»  (mpotokos rmencoBera Ne 1 ot 29.08.2016,
YrBepxaeno mpukazom Ne 56/2 ot 31.08.2016);

Pabouasi mporpaMMa cocTaBJieHA HA OCHOBE:



e [IpumMepHoli mporpaMmbl MO Yy4eOHBIM TIpeamMeTaMm. MaremaTtuka. 5-9
kiaccel. M.: IIpocBemienue, 2011.

e ABTOpPCKOM MporpamMmbl 0011e00pa30BaTENbHBIX YUPEKICHU M0 anredpe 7-
9 kimaccos, aBrop F0.H.Makapserues. —M. : «IIpocsenienune» 2009 roxa.

Y4eOH0-MeTOAUYECKMI KOMILIEKC:

e Anrebpa7 kiacc: yueOHUK I 00111e00pa30BaTeIbHBIX YUPEKICHUMN./
FO.H.Makapsrues, H.I'Munnrok, K. H. Hemkos, C. 5.CyBoposa - M.:
«IIpocemienue», 2016 rox./

e Aure6pa 8 kiacc: yueOHUK 1 001Ie00pa30BaTEIbHBIX YUPEKICHHM.
/FO.H.Maxapsrue, H.I'.Munnioxk, K. H. Hermkos, C. b.CyBopoga. - M.:
«[Ipocsemenue», 2017 rox./

e Anrebpa 9 kiacc: yueOHUK Ui 00111e00pa30BaTEIbHBIX YUPEKICHUN./
FO.H.MakapsiueB, H.I'.'Munatok, K. H. Hemikos, C. b.CyBoposa - M.:
«IIpocsemenuey, 2018 rox./

e II3yuenne anrebpel B 7-9 Kkjaccax: mocobue Juis  yuurened  /
FO.H.Maxkapsrues, H.I'.'Munmtok, C.b.CyBoposa, U.C.I1InbikoBa. — 3-¢ uzs.,
nopad. — M. : IIpocsenienue, 2009.

e Xoxo B.U. Anre6pa. Jlunaktuueckue marepuansl. 7,8, 9 kmaccel / B.U.
Koxos, KO.H.Makapsriue, H.I'Munmtok.- 14-e uzg.- M.:Ilpocsemienue,
2000.

e Epmosa A.Il., T'ono6oponsko B.B., Epmosa A.C. CamocTosiTenbHble U
KOHTpPOJIbHBIE PabOTHI MO airedpe W reoMeTpuu s 7 Kiacca. — /-€ u3f.,
uctp. u gom. — M.: MJIEKCA, - 2009.

e JlyauuuesiH FO.11., Kponrays B.JI.. Anre0Opa. 7 kinacc. TeMaTuyeckue TecThl.
M.: IIpocBewmenue, 2011.

e KontponbHO-U3MepuTenpHbie MaTepuaibl. Anredpa. 7, 8, 9 kmaccel. Cocr.
JL..MaptsimioBa.-M.:BAKO, 2012.

Maremarrnyeckoe 00pa3oBaHHME B OCHOBHOM IIKOJE CKJIAJBIBACTCS U3
CJIETYIOIITUX CoJIep>KaTeNIbHbIX KOMITOHEHTOB (TouHBIC Ha3BaHM
OJIOKOB): apupmemuxa; anzeopa, zeomempus; 3j1eMeHHbl KOMOUHamopukKu,
meopuu 8epossmHocmeil, CMamucmuKku u jao2uku. B cBoell COBOKYITHOCTH OHU
OTpaXkaroT OOTaThIi OMBIT OOy4YEeHHs MaTeMaTHKE B HAIeW CTpaHe, YYMTHIBAIOT
COBPEMCHHBIC TCHICHIIMM OTCYCCTBEHHOW W 3apyOe)KHOH IIKOJIBI U ITO3BOJITIOT
peanu30oBaTh IIOCTaBJICHHBIC TIEpEN IIKOJIBHBIM OOpa30BaHWEM I Ha
WHOOPMAITMOHHO ©MKOM M  TIPAaKTHYECKH 3HAYMMOM  Marepuaie. ITH
coJiep KaTelIbHbIE KOMITOHCHTHI, Pa3BUBasCh HA MPOTSHKCHUH BCEX JIET 0O0ydYCHUS,
€CTECTBEHHBIM 00pa30M NEPEIUICTAIOTCS U B3aUMOCHCTBYIOT B yU€OHBIX Kypcax.

Apugpmemuxa npuszBaHa crnocoOCTBOBaTh NPUOOPETEHUIO MPAKTHUYECKUX
HABBIKOB, HEOOXOUMBIX ISl TOBCEAHEBHOM >ku3HU. OHA CITY>KUT 0a30i JIJIst BCETO
JTATbHENIIET0 U3yYeHUs MaTEeMaTHUKH, CIIOCOOCTBYET JIOTHUYECKOMY Pa3BUTHUIO U
(GbOpMHUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AITOPUTMAMHU.



Anzebpa W3yuyenne  anreOppl  HaleneHo Ha  (GOpMUPOBaHUE
MaTeMaTUYECKOro anmaparta JJid peleHus 3aJad M3 MaTeMaTHUKH, CMEXHBIX
MPEAMETOB, OKPYKAIOIIEH peanbHOCTH. SI3bIK anreOpbl MOAYEpPKUBACT 3HAYCHUE
MaTeMaTUKH KaK S3bIKa JJIsl IOCTPOEHUS MAaTeMaTUHYECKUX MOJENEH, MPOLECCOB U
SBJICHMM peanbHOrO0 MHpa (OAHOW M3 OCHOBHBIX 3aJa4 M3Y4YEHHUS aireOphbl
SBJIIETCS] Pa3BUTUE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOIUMOIr0, B YaCTHOCTH,
JUISL OCBOGHHMSI Kypca UWH(MOPMATHUKU;, OBJIAJICHUE HaBbIKAMU JEAYKTHUBHBIX
paccyxaenui.  IIpeoOpa3zoBanne  CHUMBONIHYECKHMX (OpM  BHOCHT  CBOU
cnermuUUecKnii  BKJIAJ B Pa3BUTHE BOOOPaXKEHMs, CIHOCOOHOCTEH K
MaTEeMaTUYeCKOMY TBOpYECTBY. Jpyroil BakKHOW 3aJadyeil W3y4deHUs aireopbl
SBIISICTCSL TIOJIyYCHUE IIKOJIbHUKAMH KOHKPETHBIX 3HAHUM O (YHKIHMIX Kak
BOKHEUIIIE MAaTeMaTHYEeCKOW MOJENM JJIsi ONHUCAHUSA W MCCIEIOBAHUSA
pPa3HOOOpa3HbIX MIPOLIECCOB (paBHOMEpPHBIX, PaBHOYCKOpPEHHBIX,
HKCIOHEHLIUAJIbHBIX, IEPUOJAUYECKUX U IP.), AJ11 GOPMUPOBAHUSA Y 00YUAIOIIUXCS
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNN U KyJIbTYpPHI.

dnemenmol  J102UKU, KOMOUHAMOPUKU, CHMAMUCMUKU U Meopuu
6epoamuocmeii CTaHOBSITCS 00s13aTeIbHBIM KOMITOHEHTOM IIKOJIBHOT'O
o0pa30BaHMsl, YCUJIMBAIOLIUM €T0 MPUKIAJAHOE U MPAKTUYECKOE 3HAYEHHE. DTOT
MaTepuang HeoOXOJUM, MpPEeXAe BCero, Mg (OpMUPOBaHUSA (PYHKIIMOHAIbHON
IPaMOTHOCTH — YMEHHUH BOCIHPUHMMATh M aHAJU3UPOBaTh HH(POpPMAIHIO,
IIPEACTABICHHYIO B Pa3IUYHbIX (POpMax, MOHMMATh BEPOSTHOCTHBIA XapakTep
MHOTHX p€aJbHbIX 3aBHCHMOCTEW, MPOU3BOJIUTH MPOCTEHIINE BEPOSITHOCTHHIE
pacu€rbl. M3ydyeHue oCHOB KOMOMHATOPUKHU MO3BOJIUT y4alIEMyCsl OCYLIECTBISATh
pPacCMOTpPEHHUE CIIydaeB, nepedop M MOACYET 4YMciia BApUAHTOB, B TOM YHCIE B
MPOCTEUIINX MPUKIIAHBIX 3a/1ayax.

[Ipy wW3yyeHHWH CTaTUCTHUKM M TEOPUU BEPOSTHOCTEHM OOOoramarwTcs
IIPEJICTABICHUS] O COBPEMEHHOW KapTHMHE MHpPAa U METOAAaxX €ro MCCIEIOBaHUS,
dbopMupyeTcsi MOHUMAHHUE POJIM CTATUCTUKHM KaK HUCTOYHHMKA COLMAIbHO 3HAUNMOM
uHGOpPMAIIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

Heabro usydenus: kypca aiaredpsl B 7 - 9 kiaccax sBISETCS pa3BUTHE
BBIYMCIINTEIBHBIX YMEHHUN 10 YPOBHS, IT03BOJISIOIIET0 YBEPEHHO UCIIOIB30BAaTh UX
IPU PELICHUM 3a1ad MaTEMaTUKH M CMEKHBIX IPEAMETOB, YCBOCHME arrapara
YpPaBHEHUH W HEPABEHCTB KaK OCHOBHOIO CPEACTBA MaTEMaTHYECKOIO
MOJEIIMPOBAaHUS  3a/Jady, OCYLIECTBIEHUE  (DYHKIMOHAIBHON  MOATOTOBKHU
mKONIbHUKOB. Kypc XapakTrepuszyercs NOBBIIIEHUEM TEOPETUUYECKOTO YPOBHS
OOy4eHHMsI, TOCTENEHHbIM YCHUJIMEM pPOJM TEOPETHUYECKUX O0O000IIeHUI W
JNEAYKTUBHBIX  3akimioueHuid. [lpuknagHas — HampaBiI€HHOCTh — PaCKpbIBAET
BO3MOXXHOCTh U3y4aTh U PEIIaTh MPAKTHUECKHUE 3aaUH.

Cpoxu peanu3anuy NporpaMmbl



Ha uzyuenue anreOpsl B 7, 8 u 9 kinaccax OTBOAUTCS 3 y4eOHBIX 4yaca B He-
JIeJII0 B TEUCHHUE Kk 1010 rojaa ooydenus, 102 gaca B roa, Bcero 306 ypoxos.

T'on Komnmuectso KommuectBo Komnuuectso Bcero gyacos
oOyYeHHS | YacOB B HEJIECIIO y4eOHBIX KOHTPOJIBHBIX | 3a y4eOHBIN
HEJIENb pabor oI
7 Kacc 3 34 10 102
8 Kiacc 3 34 10 102
9 kJtacc 3 34 9 102
Hroro: 306

B nmepuon yupe3BpIUaliHBIX CUTyalWd, HENPEIBUACHHBIX IMOTOJHBIX YCIIOBHM,
BBEJICHHUSI KapaHTHUHHBIX MEpONpUATHI 1o 3a0oneBaemoctu rpunnom, OPBU u
IpYrUMU  UHQPEKIHOHHBIMU 3a00JIEBAHUSIMH, O0Opa30BaTENbHBIA MPOLECC [0
JaHHOMY  y4eOHOMY IPEAMETY  OCYIIECTBJIIETCS € HCIOJIb30BAaHUEM
JVCTAHIIMOHHBIX TEXHOJIOTHM, «IJIEKTPOHHBIX JHEBHHUKOBY», COLMAIBHBIX CETEH U

apyrux Gpopm oOydeHus.

Pasznea 1.
Ilnanupyemble pe3yJbTATHI H3y4YeHHUsI Y4eOHOT0 mpeaMeTa «Ajaredpa»

[Iporpamma mo3BOJIsIeT JOOMBATHCS CIEAYIONIUX PE3YJIBTATOB OCBOCHUS
o0pa3zoBaTeILHON TPOrpaMMBbl OCHOBHOT'O OOIIIETo 00pa30BaHMS:

1.1 JIMYHOCTHBIMM Ppe3yJIbTATAMHM HU3YUYEHUS TMpeAMeTa SBISIOTCA

CJIEYIOINE KayeCTBa:

— HE3aBUCUMOCTb U KPUTUYHOCTh MBILIJICHUS;

— BOJISI U HACTOMYHMBOCTD B IOCTUKEHUU 1IEJIH.
CpeacTBOM TOCTHKEHUS ITUX PE3YJIbTATOB SBIISIETCS:

— cUCTeMa 3aJJaHuil YYeOHUKOB;

— OpraHu3alus Marepuaia B ydeOHUKaX;

— WCHOJIb30BAaHUE COBOKYIHOCTH TEXHOJIOTMI, OPUEHTHUPOBAHHBIX Ha
pPa3BUTHE CAMOCTOSATEIBHOCTH U KPUTHYHOCTH MBILIJIEHUS: TEXHOJIOTHSI CUCTEMHO-
NeSITEIbBHOCTHOTO TIOJX0/a B 00YYEHUH, TEXHOJIOT U OLIEHUBAHUSI.

1.2 MeTtanpeAMeTHBIMHM PE3yJbTaTaMU U3YUYEHUS TIPEAMETA SIBIISICTCS
dbopmupoBaHUE YHUBEPCAIBHBIX YueOHBIX aeicTBuil (YVY /).

Pecynamuenvie YY/I-

— CaMOCTOSITEIIBHO 0OHapycueams U (hopmyauposams nNpoodieMy B KJIACCHOU U
WHJUBUAYAJTbHOU y4E€OHOM NS TEIbHOCTH;



— gbl0BUcAMb BEPCUM PEIICHUS] TPOOIEMbI, OCO3HABaTh KOHEUHBIN pPE3yJIbTarT,
BBIOMPATh CPENICTBA JIOCTHMKEHUS 1IeJM M3 MPEAJIOKEHHBIX WM HMX HCKaTh
CaMOCTOSTEIbHO;

— cocmaenames (UHAUBUAYAJIbHO WM B TPYNIE) IUIAH PEHIeHUs MpoOJeMbl
(BBITIOJIHEHUS TIPOCKTA);

— noodbupams K Kaxaou mpobiieMe (3amaye) aaeKBaTHYIO €d TEOpEeTUYECKYHO
MOJIEIIb;

— paboTas 1o TPEIJIOKCHHOMY WM CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHY,
UCNOIb308amMb HAPSATY C OCHOBHBIMU WM JIOTIOJHUTEIBHBIC CPEACTBa (CIpaBOYHAS
JUTEPATYpPA, CI0KHBIE TPUOOPHI, KOMITBIOTED);

— NIAHUPO8amsb CBOIO UHANBHUAYAIbHYIO 00pa30BaTeNIbHYIO TPACKTOPHIO;

— pabomams TO CaMOCTOSITEIIBHO COCTaBJICHHOMY IUIaHY, CBEPSACh C HUM H C
MEIbI0  JIEATCTLHOCTH, WCIPABISASl OMWOKH, HWCIOIB3YyS  CaMOCTOSITEIIBHO
noi00panHbIe cpesicTBa (B TOM unciie u uTepHer);

— CBOOOJTHO 110/16b308ambCsl BBIPAOOTAHHBIMU KPUTEPUSMHU OIIEHKU U
CaMOOILICHKH, KCXO/IS U3 1EIN U UMEIOIINXCA KPUTEPUEB, pa3nudasi pe3ysbTaT U
CITOCOOBI JICHCTBHI;

— B XO/I€ TIPEJICTABIICHUS [IPOCKTA 0a8amb OYeHKY €ro pe3ylibTaTaM;

— CaMOCTOATENILHO 0CO3HA8aMb MIPUIMHBI CBOETO yCIeXa WK HeycleXxa 1
HAXOJIUTh CIIOCOOBI BBIXO/1a U3 CUTYallUH HEYCIIEXa,

—  yMmemb OYeHumsb CTCIICHb YCICIIHOCTH CBOCH  WHAWBUIYaTbHOMN
o0Opa3zoBaTeIbLHON AEATEILHOCTH;

— dasamsv OYeHKy CBOUM JIMYHOCTHBIM KaueCTBaM M YepTaM XapakTepa («KaKoB
s1»), OTIPEACISITh HAIIPABJICHHS CBOETO PA3BUTHS («KAKUM S X0y CTAThy», «9TO MHE
JUJISL TOTO HAJIO CACIIATHY).

Cpeocmeom opmuposanusi PEryassTUBHBIX Y VY] ciyXkaT TEXHOJIOTHUS
CUCTEMHO - JEATEIHLHOCTHOTO TOJIX0J/Ia HAa ATale W3Y4YeHUsT HOBOIO MaTepHalia u
TEXHOJIOTHS OIICHUBAHUS 00pa30BaTeIbHBIX JOCTHKEHUHN (YyIeOHBIX YCIIEXOB).

Ho3naeamenvnvie YY/[:
— AHAU3UPOBAMb, CPABHUBAMDb, KaACCUpuyuposams u 060o6uwams GHaKkThl U
SIBJICHUSI;
— ocyujecmensims CpaBHCHHUE U KJIaCCU(PUKAITUIO, CAMOCTOSTEIIFHO BBIOUpas
OCHOBAHUS U KPUTEPHUU JJIsI YKa3aHHBIX JIOTUUECKUX OTEePaINil; CTPOUTh
KJIacCU(UKAIIUIO TyTEM JUXOTOMUYECKOTO JielieHus (Ha OCHOBE OTPHUIIAHUS);

— cmpoumb  JIOTHYECKH OOOCHOBAHHOE  PACCYXACHHE, BKIIOYAIOIICE
YCTaHOBJICHHE MPUYUHHO-CIIE/ICTBEHHBIX CBS3€EHl;

— co30a6ams MaTeMaTHYCCKUE MOJCIIH;

— COCTaBJIATh TE€3UCHI, PA3IUYHBbIC BUJbI IUIAHOB (MPOCTHIX, CIOXKHBIX U T.IL.),
npeoOpa3oBbIBaTh MUH(POPMAIMIO U3 OJHOTO BHUAA B JAPYrou (TalbiauIly B TEKCT,
JyarpaMMmy U mp.);

— 8bIYUMBIBAMb BCE YPOBHU TEKCTOBOM MH(MOpMAIUH.



— yMemdv onpeoensimb BO3MOXHBIE HWCTOYHUKH HEOOXOJMMBIX CBEICHUH,
MPOU3BOJNTh  IMOWUCK HWHGPOPMAIMKM, aHAJU3UPOBATH W  OICHHWBATh €&
JIOCTOBEPHOCT.

— MTOHUMas MTO3UIIHUIO APYTOTr0 YEJIOBEKA, pas3iuiams B €ro PeUr: MHCHHUE (TOUKY
3peHUs ), T0Ka3aTeJIbCTBO (apPryMEHTHI), (DaKThl; TUIIOTE3bI, aKCHOMBI, TeOpuH. J{is
ATOTO CaMOCTOSATEIBLHO MCIOJIB30BaTh PAa3JIMYHBIC BUABI UYTCHUS (W3ydaroliee,
IIPOCMOTPOBOE, 03HAKOMHUTEIBLHOE, IIONCKOBOE), IPUEMBI CITYIIIaHUS.

— caMOMYy c030a6amb WCTOYHWKUA WH(POpPMAIMKA PA3HOTO THIA W JJIA Pa3HBIX
ayJIuTOpHiA, COOTIOAaTh MH(GOPMAIIMOHHYIO TUTUEHY | TIPaBHJia HHPOPMAITMOHHOM
0Ee30ITacCHOCTH;

— yMemb UCNOIb306aMb KOMIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH
KaK WHCTPYMEHT JJIA JOCTHKCHHUS CBOUX IeJiel. YMeTh BhIOMpaTh aeKBaTHBIC
3aJ1aue MHCTPYMEHTAJIbHBIC MPOTPAMMHO-AIITIapaTHBIC CPEICTBA M CEPBUCHI.

Cpeocmeom opmuposanus o3HaBaTeNbHBIX Y Y [l citykaT yueOHbIN MaTepua

U TIPEKJIE BCETO MPOAYKTUBHBIC 3aaHUs yUeOHUKA.

— Wcnionb3oBaHne MaTEMAaTUYECKUX 3HAHUN JUTSl pEICHUS Pa3TUYHBIX
MaTEMaTUYECKUX 3aJ1a4 U OLIEHKH MOJYyYEHHBIX Pe3yIbTaTOB.

— COBOKYITHOCTh YMEHHI MO UCIIOJI30BAHUIO JIOKA3aTEIIbHOW MaTEMaTUYECKON
peyn.

— COBOKYIMHOCTh YMEHHMHM MO paboTe ¢ HHPOpMalMeld, B TOM 4YHUCIE U C
pPa3sTUIHBIMA MaTEMATHUYCCKUMHU TEKCTAMH.

— YMEHHS HCTOIb30BaTh MaTEMAaTUYECKUE CPEACTBA IS M3yYEHUS W OIMHCAHUS
peaNbHBIX TPOIECCOB U SIBJICHUH.

— He3aBuCUMOCTh ¥ KPUTHYHOCTD MBIIIIJICHUS.

— BoJsist 1 HACTOMYMBOCTH B JOCTUKEHUU LIEIIH.

Kommynukamuenwvie YY/I:
— CAMOCTOSITENILHO Op2anu306616ams y4eOHOE B3aUMOICHCTBUE B TPyIIIIe
(ompenenaTh 0OIIME LIETH, T0TOBAPUBATHCS APYT C APYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb ApSyMeHmbl, TOATBEPKIAS UX
bakTamu;

— B IUCKYCCUU YMemb 6blOGUHYMb KOHTPAPTYMEHTHI;

— YUHUTBCSA KPUMUYHO OMHOCUMbCSA K CBOEMY MHEHHIO, C JOCTOUHCTBOM
npU3Hasamy OMMUOOYHOCTh CBOET0 MHEHHMSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH
€ro;

— NOHMMas IO3ULUIO IPYrOro, pasiuyams B €ro peuu: MHEHUE (TOUKY 3pEHUS),
JI0Ka3aTeNbCTBO (ApryMEHTHI), (PaKThl; TUIOTE3bI, aKCHOMBI, TEOPHUH;

— YyMemb B3TJIAHYTh HA CUTYAILMIO C MTHOW MO3UILIMHA U 00208apUBAMbCSL C
JIXOJIbMU UHBIX MO3ULIAMN.

Cpeocmeom ¢hopmuposarusi KOMMYHHKATUBHBIX YVY]JI clyXkaT TeXHOJIOTHUS
npoOJeMHOro O0O0y4YeHUusi, OpraHuzanus paldoThl B MaJlbIX TpymHmax, TakxKe
WCIIOJIb30BaHME HA YpPOKaxX TEXHOJIOTMHU JIMYHOCTHO- OpPUEHTUPOBAHHOIO U
CUCTEMHO- JI€ATEIbHOCTHOIO 00YUYEHUSI.



1.3 IIpeaMeTHbIe pe3yJbTaThl

1). BbIIycKHMK Hay4dyuTcss B 7-9 KkJjaccax (i1 HWCIOJb30BaHUSA B
MOBCEIHEBHON KMU3HU U OOECIEYEHUS BO3MOXXHOCTU YCIIEIIHOTO MPOAOJLKEHHS
oOpa3oBaHMs Ha 0a30BOM YPOBHE)

«JIeMEHTBI TEOPHMH MHOKECTB U MATEMATHYECKOH JIOTUKI)

e OmnepupoBath Ha 6a30BOM YpOBHE! HMOHATHAMM: MHOKECTBO, DJIEMEHT
MHO’KECTBa, MOJIMHOXKECTBO, TPUHAIJICKHOCTD;

® 33]1aBaTh MHOXECTBA MIEPECUNUCICHUEM UX JJIEMEHTOB;

® HaxOIWUTh TIEpeceueHre, OOBCIMHEHHE, TOIMHOKECTBO B MPOCTEHIIHIX
CUTyalUsIX;

e OIepupoBaTh Ha 0A30BOM YpOBHE IOHATHSAMHU: OIPEACICHHE, aKCHOMA,
TEOpEMa, I0Ka3aTeIbCTBO;

® NPUBOJUTH MNPUMEPHI W KOHTPIPUMEPHI ISl TMOITBEPKIACHUS CBOMX
BBICKA3bIBaHUI.
B noBceHeBHOM KU3HU M NPHU U3YYEHUM JAPYTUX MPeIMeTOB:

® HCIIOJB30BaTh TpaUUECKOe IPEJCTABICHUE MHOXKECTB JJIS OINHCAHHS
pealbHBIX TIPOIECCOB M SBJICHUH, IPH pEHICHUH 3ajlad JPYyTuX Y4eOHBIX
MIPEIMETOB.

«Umucaan

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSIMHU: HATypaJbHOE YHUCIIO,
1eJI0€ YHUCI0, OOBIKHOBEHHAsl JpoOb, AecsATUYHAs ApoOb, CMEIaHHas JpoOb,
palMoOHAIBHOE YHCIIO, apU(PMETUUECKUI KBAIPATHBIN KOPEHb;

® JCMOJIb30BAaTh CBOMCTBA YMCEJ W MpaBuja JCUCTBUU IMPHU BBIITOJHEHUU
BBIUMCIICHUH;

® HCIOJB30BaTh MPHU3HAKKU JACIMMOCTH Ha 2, 5, 3, 9, 10 nipy BHINOJIHEHUH
BBIUHCJICHU U PEILICHUN HECJIOKHBIX 3a71a4;

® BBINOJHATH OKPYIVIEHUE PAIMOHAIBHBIX YHCENT B COOTBETCTBUHU C
MpaBUJIaMU;

® OIICHMBATh 3HAYEHHUE KBAJAPATHOTO KOPHS M3 IOJOXKHUTEIBHOTO IIEJIOTO
YHCia;

® pACMIO3HaBaTh pallMOHAJIBHBIE U UPPALIMOHAIBHBIC YHCIIA;

® CpaBHUBATH YKCIIA.
B noBceHeBHOM KU3HU M NPHU U3YYEHUM APYTUX MPeIAMETOB:

® OICHUBATh PE3yJbTAaThl BBIYUCICHUN NPU PEIICHUH NPAKTUUYECKUX
3aj1a4;

® BBINOJHATH CPABHEHUE YUCEI B PEATIbHBIX CUTYAIIUSIX;

! 351ech 1 manee — pacno3HaBaTh KOHKPETHBIE TPHMMEPHI OOLIMX TIOHATHIA 110 XapaKTEPHBIM TIPH3HAKAM, BBIIOJIHAThH
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U IPOCTEUIIMMY CBOMCTBAMU IIOHATUN, KOHKPETU3UPOBATh IPUMEPAMHU
o011Me ITOHITHS.



® COCTaBJISITh YHCJIOBBIE BHIPAXKEHUS MPU PEIICHUHN PAKTUYECKUX 3a]1a4 U
3a/1a4y U3 APYyrux y4eOHbIX MPEAMETOB.

«ToxnecTBeHHBIEC IPEOOPaA3OBAHU»

e BEINOJHATh HECIOXHBIE NPEOOpa3oBaHUs ISl BBIYUCICHUS 3HAYEHUUN
YUCJIOBBIX BBIPAKEHUN, COJEPKAIIUX CTENEHUM C HATypPaJIbHBIM I10KAa3aTelIeM,
CTEIICHH C LIEJIBIM OTPULATEIbHBIM ITI0KA3aTEIIEM;

® BBIIOJHATH  HECJIOXHBIE  NPeoOpa3oBaHUSl  LEJIBIX  BBIPAXKCHUI:
PacKpbIBaTh CKOOKH, PUBOAUTH MOJIOOHBIE CIIaraeMbIE;

® HCIMOJB30BaTh (POPMYIIBI COKPAIICHHOTO YMHOXXEHUS (KBaapaT CyMMBI,
KBaJpaT Pa3HOCTH, Pa3HOCTb KBAJPaTOB) ISl YIPOIICHHS BBIUMCICHUN 3HAYECHUN
BBIPAKEHN;

®  BBINOJHATH HECJIOKHBIE npeoOpa3zoBaHus JIPOOHO-JIMHEWHBIX
BBIPAKEHUI U BBIPAXKEHHUN C KBAJIPATHBIMU KOPHSMHU.

B noBceaHeBHOM KU3HU M NIPU U3YYEHHH APYTrUX NPEAMETOB:

® [IOHHMMATh CMBICJI 3aIIUCH YUCJIA B CTAHAAPTHOM BUJE;

e omnepupoBaTh Ha 0a30BOM YpPOBHE IIOHITHEM «CTaHIAApTHAs 3aluCh
YHUCIIAY.

«YPpaBHeHUS] U HEPABEHCTBA)

e OmnepupoBarh Ha 0a30BOM YPOBHE IOHSTHSMU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YPABHEHUE, KOPCHb YpPaBHEHWS, PEIICHUE YPABHECHUS, YHMCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA;

® MPOBEPATH CIPABENIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

e peliaTh JIMHEHHBIE HEPABEHCTBA W  HECJOXHBIE HEPABEHCTBA,
CBOJSIIMECS K JIMHCHHBIM;

® pelIaTh CUCTEMBI HECIIOKHBIX JTUHEUHBIX YPaBHECHUI, HEPABEHCTB;

® [POBEPSATh, SABJISETCS JIM JAHHOE YHCIO PEIICHHEM YpaBHECHUS
(HepaBeHCTBA);

e pemiaTh KBaJpaTHBIC ypaBHEHUsS MO ¢GopMmysie KOpHEH KBaApPaTHOTO
YpaBHEHUS;

e u300pakaTh penieHuss HEPABEHCTB M MX CHCTEM Ha YHCJIOBOM MPSIMOIA.

B noBceaHeBHOI KU3HU M MIPHU U3YYEHUM APYTUX MPeAMETOB:

® COCTaBJATH M peEIIaTh JUHEHHBIE YypaBHEHUS MPU pEIICHUU 3ajad,

BO3ZHHKAIOIIUX B IPYTUX yU4EOHBIX MPEAMETAX.

«DyHKIUW»

e HaxoauTe 3HaueHue QyHKIMHU 10 33JTAHHOMY 3HAYEHUIO apTyMEHTA,

® HAXOJUTh 3HAYCHHE ApPTyMEHTA MO 3aJaHHOMY 3HAa4YeHUI0 (YHKIUUA B
HECJI0KHBIX CUTyalUIX;

®  ONPEIEIIATh MOJIOKEHUE TOUKHU T10 €€ KOOpAUHATAM, KOOPAUHATHI TOYKHU
IO €€ TTOJIOKECHUIO Ha KOOPAUHATHOM TNIOCKOCTH;



e 10 rpadpuKy HaXoAWUTh OOJACTH OMNPEIEIICHUS, MHOXECTBO 3HAYEHU,
HyJIu (YHKUUHU, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3PAaCTaHUS U
yObIBaHUs1, HAMOOJIbLIIEE U HAUMEHBIIIEE 3HAUCHUS QYHKIUY;

e CTpouTh rpaduK TUHEHHON QYHKIIUY;

® MPOBEPATH, ABIACTCS JU AAaHHBIN Ipaduk rpaduKoM 3a1aHHON (PYHKITHH
(JIMHEWHOM, KBaIpaTUYHOM, 0OPaTHON MPONOPLUUOHAIBHOCTH);

® OIpeneisaTh NPUOIMKEHHBIE 3HAUYEHUS KOOPAMHAT TOUYKU IEPECEUEHMS
rpaduKoB QyHKIIHIA;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH: MOCIEIO0BATEIBHOCTD,
apudmeTryeckas Iporpeccusi, reOMeTprUIecKasi MPOTrPECCUs;

e pemarh 3a7a4d Ha IPOTPECCUH, B KOTOPHIX OTBET MOXKET OBITH MOTY4YCH
HEIMOCPEICTBEHHBIM MIO/ICUETOM 0€3 IPUMEHEHUS (POPMYI.
B noBceiHeBHOM KU3HM M IPH M3YYECHUHU APYTUX NPeIMETOB:

® CNOJIBb30BaThb TpaUKU pealbHbIX IMPOLIECCOB U 3aBUCUMOCTEH IS
OIpE/IENICHUs] UX CBOMCTB (HaWOOJBIIME U HAUMEHBUINE 3HAYCHUS, MPOMEKYTKH
BO3pacTaHus U yObIBaHUs, 00JIACTH MOJIOXKUTEIbHBIX U OTPULATEIbHBIX 3HAUCHUHN
U T.IL);

® JCIOJI30BaTh CBOMCTBA JIMHEWHON (DYHKIMH U €€ rpaduK Npu pelIeHUU
3a/1a4y U3 JPYruX y4eOHbIX MPEIMETOB.

«CTaTncTNKA U TEOPHUsl BEPOSITHOCTEN»

e liMers mpencraBieHHE O  CTAaTUCTUYECKUX  XapaKTEPUCTUKAX,
BEPOSITHOCTU CITy4YaHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4yax;

® pemarh MPOCTEHIHE KOMOWHATOPHBIC 3aladyd METOAOM TIPSIMOTO U
OpraHHW30BaHHOIO Mepedopa;

® TIPENCTaBIATH JAHHBIC B BUE TaOIUIl, TUarpamm, rpadukos;

e uyuTaTh MHGOPMAIIMIO, MPEACTABICHHYIO B BUJEC TAOJMIIBI, TUATPAMMBI,
rpaduka;

® OmpenensITh OCHOBHBIE CTAaTHUCTUYECKHE XapPaKTEPUCTHKU YHCIOBBIX
HabOopOB;

® OIICHUBATh BEPOSITHOCTH COOBITHS B MPOCTEUIIINX CITydasiX;

® UMETh MPEJCTABICHUE O POJIM 3aKOHA OOJBIIMX YHUCET B MAaCCOBBIX
SIBJICHUSIX.
B noBce1HeBHOM KNU3HU M NIPH U3YYE€HHH APYTUX NMPeIMETOB:

® OIICHMBATh KOJIMYECTBO BO3MOYKHBIX BApHAHTOB METOIOM Tiepedopa;

® WMETh TPEJACTaBICHUE O POJM MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH;

® CpaBHUBATb OCHOBHBIC CTATHCTHYECKHE XaPAKTEPUCTUKH, MIOTyUYECHHBIE B
poliecce perieHus MPUKIAHON 3a1a4uu, U3yUeHUs PEaTbHOTO SIBJICHUS;

® OIICHHBATh BEPOSTHOCTH PEATBHBIX COOBITHI M SBJICHUN B HECIIOXKHBIX
CUTYaIIHsIX.

«TekcTOBBIE 3a]aYN»



e Pemarte HECHOXKHBIE CIOKETHBIE 3a/Jayd pPa3HbIX TUIOB Ha BCE
apu(meTnyeckue 1eUCTBUS;

® CTPOUTH MOJENb YCIOBUS 3a1aud (B BHJE TAOJMUIbI, CXEMbl, PUCYHKA
WIN YpaBHEHHs), B KOTOpPOM JaHbl 3HAYECHHs JIBYX M3 TPEX B3aUMOCBSA3aHHBIX
BEJIMYMH, C LEJIbIO IOMCKA PEIICHUS 3a1a4H;

® OCYWIECTBIATh CIOCOO TIOMCKAa peUieHus 3ajadd, B KOTOPOM
paccyXJeHHE CTPOUTCS OT YCIOBUS K TpeOOBaHHIO WIM OT TpeOOBaHUS K
YCIIOBHIO;

® COCTaBJIATH IIJIaH PELICHUS 3a/1a4H;

®  BBLICIIATH dTAIlbl PELICHUS 33/1a4U;

® UHTEPNPETUPOBATh  BBIYMCIUTENbHBIE  pE3yJbTaThl B  3ajade,
UCCJIEIOBATh [TOJIyYEHHOE PELICHHE 3aa4H;

® 3HATh pa3jIMyue CKOpPOCTEeH 0OBEKTa B CTOSUYEH BOJE, IPOTUB TECUEHUS U
10 TEYEHUIO PEKH;

® pelaTh 33/1a4¥ Ha HaXO0XKJICHHE YaCTH YKCIIa U YKCIIA [0 €ro YacTu;

® pelaTth 33/la4d pa3HbIX TUMNOB (Ha paOOTy, HA MOKYIIKH, HA TBUKEHHUE),
CBA3BIBAIOLIUX TPU BEJIMYWHBI, BBIACIATh 3TU BEIUYMHBI U OTHOLIEHUS MEXIY
HUMU;

® HAXOAUTh IPOLEHT OT YHUCJa, YUCJIO IO MPOLEHTY OT HEro, HaXOIAUTh
IIPOLICHTHOE CHUYKEHUE WX MTPOLICHTHOE NOBBIIICHUE BEJINYUHBI,

® pemaTh HECIOXKHBIE JIOTHUECKNE 3aJa4d METOIOM PACCYKIACHHM.
B noBceHeBHOM KM3HU M NIPU U3yYeHUHU APYTHX NPeIMETOB:

®  BBIIBUIATh THIIOTE3BI O BOBMOXHBIX MPECIIBHBIX 3HAUYCHUAX UCKOMBIX B
3aJjau€ BEJIMYMH (1eNaTh MPUKUJIKY).

«HcTopust MaTeMaTUKID)

e OnuceIBaTh OTAENIBHBIE BBIIAKOIINECS PE3YJIbTATHI, ITOJTYYEHHBIE B XOIE
pPa3BUTHS MAaTEMATHUKHU KaK HAYKH;

e 3HATh IIPUMEPHl MATEMATUYECKUX OTKPBITUM M HUX AaBTOPOB, B CBS3H C
OTEUYECTBEHHOW U BCEMUPHON UCTOPHEN;

e [IOHMMATh POJIb MAaTEMATUKU B pa3BuTuu Poccuu.
«Meroabl MAaTEeMaTUKH»

e BpiOuparh NOAXOAAIIMNA M3YyYEHHBIH METOJ JUIsl PEIICHHS] U3YYEHHBIX
THIIOB MAaTEMAaTHYECKUX 3a]1a4;

e [IpuBoauTh mNpUMEpPBl  MATEMATHYECKUX  3aKOHOMEPHOCTEM B
OKpY’KaroUIeN NEeHCTBUTENBHOCTH U ITPOU3BENCHUSAX UCKYCCTBA.

2) BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYHMThCSI B 7-9 Kjaccax s
o0ecrniedyeHns BO3MOXKHOCTH YCIEIIHOTO IPOAOKEeHUsT 00pa3oBaHus Ha 0a30BOM U

yIIyOJIEHHOM YPOBHSIX

«J1IeMeHThI TCOPUMA MHOKECTB U MATeMATHYECKOH JIOTUKI



® 0nepup0@am1;2 NOHAMUAMU . onpedeﬂeﬂue, meopema, akcuoma,

MHOJNCECMBO, XAPAKMEPUCTUKU MHONCECMBA, JIeMEHN MHOMCECm8d, NYCmoe,
KOHEeYHOe U OeCKOHEeUHOe MHONCECmB0, NOOMHONCECMBO, NPUHAONEHCHOCMD,
BKIIOUEHUE, PABCHCINBO MHONCECME,

® u300padicamb MHONCECMBA U OMHOWEHUEe MHONCeCm8 C NOMOWDBIO
Kpyeoe Junepa;

® onpeoensimob NPUHAOIEHCHOCb INEMEHMA MHONCECMBY, 00beOUHEHUIO U
nepeceyeHur0 MHONCECms,

®  300a6amb MHONCECMBO C NOMOWbIO NEPEYUCTIeHUs  IIeMEHMO8,
COBECHO20 ONUCAHUSL,

® onepuposamv NOHAMUAMU. BbLCKA3LIBAHUE, UCIUHHOCMb U JIOHCHOCHb
8bICKA3bIBAHUSL, OMPUYAHUE BbICKA3LIBAHUL, ONepayuu Hao BblCKA3LIBAHUAMU. U,
UU, He, YCIOBHbLE BLICKA3LIBAHUS (UMNAUKAYUL),

® CcmMpoumb 8blCKA3bIBAHUSL, OMPUYAHUS 8bICKA3bIBAHUIL.

B noBce1HeBHOM KM3HH M NIPH U3yYe€HHH APYTHX NMPEIMETOB:

® cmpoumv Yenouku YMO3aKIOUeHUU HA OCHO8€ UCHONb308AHUSL NPAGUTL
JIO2UKU;

®  UCNONL308AMb  MHOJCECMBA, Onepayuu ¢  MHONCECMBAMU,  UX
epaghuueckoe npedcmasienue 0 ONUCAHUS PeabHbIX NPOYeCco8 U 61eHUIL.
«Hucaa»

o  Onepuposamv  NOHAMUAMU.  MHONCECMBO  HAMYPAIbHLIX — YUCE],
MHONCECMBO YENbIX YUCET, MHONCECMBO PAYUOHAIbHBIX YUCE, UPPAYUOHATILHOE
Yucino,  Keaopamuvllli — KOPEeHb,  MHONCECMBO  OClUCMBUMEIbHbIX — YUCel,
2eoMempuyecKkas —UHmMepnpemayuss  HAmypaibHulX, YeavlX, PayUOHAIbHbIX,
OelicmeumenbHbIxX Yucel,

®  JIOHUMAMb U OOBACHAMb CMbICT NOZUYUOHHOU 3ANUCU HAMYPATbHO2O
yucaa,

®  GbINOJHAMb BbIYUCACHUS, 8 MOM YUCIe C UCNONIb308AHUEM NPUEMO8
PAYUOHATIbHBIX BLIYUCTICHULL,

®  GLINONHAMb OKPY2leHUe PAYUOHATbHBIX YUCE C 3A0AHHOL MOYHOCMbIO;

®  CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHATIbHBIE YUCAA,

®  npeocmasisims PAYUOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU OpooU

®  Ynopsaoouueamv  HUClid, 3aNUCAHHbIE 8 B8U0e OObLIKHOBEHHOU U
oecsmuyHol 0poou,

o naxooumv HOJ[ u HOK uucen u ucnouv3o8ams ux npu peueHuu 3a0ay.
B noBceiHeBHOM KU3HHU M IPH M3YYEHHHU APYTUX NMPEIMETOB:

® NpUMEHAMb NpAGUNA NPUOTUNCEHHBIX BbIYUCIEHUL NpU  peuleHuu
NPAKMU4ecKux 3a0ay U peuleHuu 3a0ay Opyeux y4eonvix npeomemos;

®  GHLINONHAMb CPABHEHUe pe3YIbmamos 6bIYUCIeHUU NpUu  peuleHuu
NPAKMU4ecKux 3a0ay, 8 mom 4ucie NPUOIUNCEHHBIX BbIUUCTIEHULL,

2 3IICCB " JaJ€€ — 3HaTh ONPEACIICHUEC ITIOHATHA, YMETD MOSACHATH €T0 CMBICJI, YMETh UCITIOJIb30BATh IIOHATHE U €TO
CBOIiCTBa IIpyu NpOBCACHNU paccyxczxefmﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJ1a4.



® cocmagnamv U OYEHUBAMb HUCIOBblE BbIPANCEHUS NpU  peueHul
NPAKMUYecKux 3a0ad u 3a0ay u3z opy2ux y4eoHvix npeomemos,

®  3anucvieamv U OKPYIAMb YUCI08ble 3HAYEHUS PealbHblX BeUdUH C
UCNONIL308AHUEM PASHBIX CUCTEM UMEPEHUsL.

«ToxaecTBeHHBIE IPeO00pa30BaAHUA»

o  Onepuposamv NOHAMUAMU CMENEeHU C HAMYPATbHbIM NOKA3ameem,
cmenenu ¢ YyeavlmM OmpuyameibHblM NOKa3amenem,

®  GLINOIHAMb  NPeoOPA306AHUS  YENbIX  BbIPANCEHU:  Oelicmeus ¢
O0OHOUIeHAMU (CTlodICeHUe, 8bIYUMAHUE, YMHONCEHUE), OeliCmEUs ¢ MHO20UIeHAMU
(cnooicenue, 8blyumanue, YMHONCEHUE),

®  GLINOIHAMb PA3NI0NCEHUEe MHO20YIEHO8 HA MHONMCUMENU OOHUM U3
Cnoco608: GvlHeceHue 3a CKOOKY, 2pPYNNUPOBKA, UCHONb308AHUE  HOpMYI
COKDAUWEHHO20 YMHONCEHUS,

®  gblOeAMb KBAOPAM CYMMbL U PAZHOCMU OOHOUICHO8;

®  PACKIAO0bIBAMb HA MHOJCUMENU KBAOPAMHBIL MPexXuieH,

®  GLINOIHAMb NPeoOPA30BAHUS BbIPANCEHUL, COOEPHCAWUX CMENneHU C
YenviMu OmpuyamelbHblMU NOKA3amensimMu, nepexooums Om 3anucu 6 6uoe
cmenenu ¢ YeavlmM OmpuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

®  GLINOAHAMb  NPeobpa308anus  OPOOHO-PAYUOHATILHLIX — BLIPANCEHUIL:
cokpawjenue Opobeil, npusedenue aneedopauyeckux opobel K  obwemy
SHAMEHameno, CloJCceHue, YMHOJICeHUe, OeleHue aleebpaudeckux O0pooel,
8038e0eHUe aneedpauyeckoll Opoou 6 HAMYPAIbHYIO U YeNyio OMPUYAmMenbHyIo
cmenenb;

®  GLINOIHAMb NPeoOPA30BAHUSL BLIPANCEHUL, COOEPHCAUUX KBAOPAMHbLE
KOPHU,

® gvidenamb Keaopam CYMMbl UlU PA3ZHOCMU O8YUNeHd 6 GblPAdiCEeHUSX,
cooeparcauux Keaopamuvlie KOpHu,

®  GLINOIHAMb NPEoOPA30BAHUS BLIPANCEHULL, COOEPAHCAUSUX MOOYTb.

B noBceHeBHOM KM3HU M NIPU U3YyYE€HHUHU APYTHUX NMPEIMETOB:

®  GLINOIHAMb NPeoOdpPA308aHU U OCUCMBUS C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOaApmMHOM 8U0e;

®  BBLINONHAMb NPEOOPA308AHUS AN2eOPAULECKUX BbIPANCEHUL NPU pelleHUU
3a0ay Opyaux yueOHviX npeomemos.

«YpaBHEHUS] M HEPABEHCTBA»

o Onepuposamv  NOHAMUAMU.  YPAGHEHUE,  HEPABEHCMEO,  KOPEHb
VPasHeHus, peuleHue HepaseHCmed, PABHOCUNbHbIE — YPAGHeHUs,  001acmb
onpeoeneHus ypasHenus (Hepagencmaa, CUcCmemsl YpasHeHUll Uil HepageHCcma);

® peuwams JUHElHble YPAGHEHUs U YPAGHEHUS, C8OOUMble K JTUHEUHbIM C
HOMOWBIO MOACOECBEHHBIX NPeodPA3068aAHULL

® pewamsv KeadpamHvle YPAGHEHUs U YPABHEHUs, CBOOUMble K
K8AOPAMHbIM C HOMOWBIO MOHCOECMBEHHBIX NPeodPA306aHULL

® peuwamsb OpOOHO-TUHEUHbLE YPAGHEHUS,



® pewamb npocmeriue UppayuoHaibHvle ypasHenus euoa [f(x)=a,
V) =4a(x);

o pewams ypasnenus euda X' =a;

® peuwlamv YPAGHEHUSI CHOCOOOM PA3NIONCEHUS HA MHONCUMENU U 3AMEHbl
NnepemMeHHOU,

®  UCNONB308AMb MEMOO UHMEPBANO8 Ol peuleHUs yenvlx U OpoOHO-
PAYUOHATILHBIX HEPABEHCE,

® peuwamv JuUHelHble YPAGHEHUs U HePABEHCNBA C NaAPAMEeMmpaAMU;

®  peulamsv HeCl0JCHbIE K8AOPAMHbIE YPABHEHUSL C NAPAMEMPOM,

®  pewamsv HeCI0JHCHbIE CUCTEMbL TUHEUIHbIX YPAGHEHULL C NapamMempamu;

® peuamsv HeCl10JCHbIE YPABGHEHUS 8 YeNblX YUCIAX.

B noBce1HeBHOM KM3HU M NIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:

® cocmagnamv U pewliamv JUHelHble U KEAOpamHvle VPAGHEHUS,
VPasHeHust, K HUM C800suuecs, CUCmeMbl TUHEUHbIX YPAGHEHULl, HEPABEHCME Npu
peuienuu 3a0ad Opy2ux y4eoOHblX npeomemos,

®  GLINOIHAMb OYEHKY NpAagooNno0odUs pe3yibmamos, HOAYYAemMblX Hpu
peutenuy TUHEUHbIX U K8AOPAMHbIX YPAGHEeHUN U CUCMEM JIUHEUHbIX YPAGHeHUll U
HepagseHcme npu peueHuu 3a0ay 0py2ux y4eoHvlx npeomemos;

® gulOUpamMb  COOMBEMCMBYIOWUE VPAGHEHUSl, HEPABCHCMBA UMU  UX
cucmemvl Ol COCMABIEHUS. MAMEMAMUYECKOU MOOenu 3d0aHHOU PeabHOU
cumyayuu Ui NPUKIAOHOU 3a0ay;

®  yuemb UHMEPNPEeMupo8amsv NOJYVHEHHbIL NPU peueHuu VPAasHeHus,
HepaseHcmea Ui Cucmemvl pe3yibmam 6 KOHmeKCme 3Ad0aHHOU pealbHOU
cumyayuu uiu NPUKIAOHOLU 3a0a4u.

«DYyHKIUW)

o  Onepuposamv NOHAMUAMU. DYHKYUOHANbHAS 3A8UCUMOCTb, (DYHKYUS,
epaghux pyHxkyuu, cnocodbvl 3a0anusi GYHKYuU, apeymeHm u 3HadeHue QyHKyuu,
obnacms onpeoeneHusi U MHOMNCECMBO 3HAYEHUU @OYHKYuu, Hyau QYHKYuu,
NPOMEIHCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb @yHKyuu,
YeMHOCMb/HEeUemHOCMb QYHKYUU,

o cmpoumsb epaguxu JAUHEUHOU, KeAOpamudHou @OYHKYui, 00pamHoll

NPONOPYUOHANLHOCMU, PYHKYUU 8UOA. Y = a+Lb vy =~xy=¥xy y=|x
X+

® Ha npumepe K6AOPAMUYHOU (DYHKYUU, UCNOIb308AMb NPeoOPA308AHUS
epaghuxa ynxyuu Y=1(X) ona nocmpoenus epaguxos ynxyuil y = af (kx+b)+c;

® CcoCmaesnAmy YpagHeHUs NPAMOU NO 3A0AHHBIM YCIOBUSIM. NPOX0OAell
yepes 06e MOUKU € 3A0AHHbIMU KOOPOUHAMAMU, NPOX0Osuell yepe3 OAHHYI0 MOYKY
U NapaiiebHol OAHHOU NPAMOLL,

® uccredosams QYHKYUIO NO ee 2pauxy;

®  HaxoOumov MHOIHCECMBO 3HaueHull, HYU, NPOMeHCYmKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU QYHKYUU,

® onepuposamv NOHAMUAMU: NOCIE008AMENLHOCIb, APUPDMEMUYECKAs]
npozpeccusi, 2e0MempuyecKas npoepeccusl,



® pewams 3404l HA APUPMEMUYECKYIO U 2EOMEMPUYECKYIO NPOSPECCUTO.
B noBceiHeBHOM KU3HHU ¥ TPH U3YYEHHHU JAPYTUX NMPEIMETOB:

®  WIIIOCMPUPOBANb C NOMOWDBIO 2PADUKA PeanbHyio 3d8UCUMOCHb UTU
npoyecc no ux XapaKxmepucmuxkam,

®  UCNONB308aMb CBOUCMBA U 2pAPUK K8AOpAMU4HOU @YHKYuu npu
peuienuu 3a0ad U3z opyeux y4eOHulx npeomMemos.
«TekcTOBBIE 3aJaYN»

o Pewamsb npocmoie u CLONCHBIE 3A0AYU PAZHBIX MUNOG, A MAKIHCE 3A0aYU
NOBLILUEHHOU MPYOHOCMU,

®  UCNONB308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CLONCHBIX
3a0ay 011 NOCMPOEHUs NOUCKOBOU CXeMbl U peuleHUst 3a0ay,

® pasmuuams  MoOelb ~ meKcma U - MoOelb  peuleHus — 3a0ayl,
KOHCMPYUpo8ams K 0OHOU MOOeNU PeuleHusi HeCI0HCHOU 3a0a4u pastvie Mooeu
mexKcma 3a0ayu;

® 3Hamb U npumeHsmv 06a cnocoba NoOucka peuieHus 3a0ay (om
mpeb0B8aHUsL K YCI08UIO U OM YCILO8USL K MPeDOo8anuio);

®  MO0enUuposams paccydcoeHusi npu NOUCKe peuleHus 3a0ay ¢ noMoubio
epagh-cxemol,

®  gblOeIAMb YMANDBL PEULeHUS. 3A0AUU U COOEPHCAHUE KAHCO020 dMANd,

® yuemv BbIOUPAMbL  ONMUMANLHBIL MemOoO peuleHus 3a0a4u U
0Cco3HABAMb 8bLIOOP Memood, paAcCMAmpuUeamsv pPa3iuyHvle Memoobl, HAXOOUMb
PpasHvle peuletust 3a0ayu, eciu 603MOHNCHO,

® aHanU3UpPO8amsb 3amMpyOHeHUs Npu peuleHuu 3a0ay;

®  GLINONHAMb  paziuuHble NpPeobpa308anus NPeoslONCEHHOU  3a0ayl,
KOHCMPYUPO8ams HO8ble 3a0aiu U3 OAGHHOU, 8 MOM Yucjie 0bpamHvle,

® UHmMepnpemuposamsv  BLIYUCIUMENbHBIE — pe3ylbmamvl 6  3adaue,
ucce008amsv NoJIyYeHHoe peuleHue 3a0ayu,

®  QHANIU3UPOBAMb BCEBOIMOINCHLIE CUMYAYUU B3AUMHO20 DACHOJONCEHUS]
08X 00bEKMO8 U UMEHeHUe UX XAPAKMEePUCMUK NPU COBMECMHOM OBUICEHUU
(ckopocmb, 6pems, paccmosiHue) Npu peuleHuu 3a0ad Ha O08UNCEHUe O08YX
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABTICHUSIX,

® UCCe008amv  BCEBO3MOJICHblE CUMYayuu Npu peuleHuu 3a0ad Ha
o8udIcenUe no peke, paccCmMampueams pazHsle CUCHEMbl OMcYema,

® pewams pazHOOOPA3HLLE 3A0AYU KHA YACTNUY,

® pewamsb U 000CHOBLIBAMb CB0€  peuieHue 3a0ay  (8vloensamy
MAMeMamuyecKyr0 OCHO8Y) HA HAXOMHCOeHUe Yacmu YUCia U Yucia no e2o 4acmu
Ha OCHOBE KOHKDEMHO20 CMbICAA OpoOU;

® 0co3Hasamv U OOBACHAMbL UOEHMUYHOCMb 3A0aY¥ pPA3HBLIX MUNOE,
CBAZLIBAIOUUX MPU BETUYUHBL (HA pAOOMY, HA NOKYNKU, HA 08UICEHUE), 8blOENAMb
MU GEUUUHBL U OMHOULEHUS. MeNHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ad,
KOHCMPYUpoeams cobCmeenHbvle 3a0ay YKA3aHHbIX MUNo8;

® gla0emb OCHOBHLIMU MemOoOaMU peuleHusi 3a0a4 Ha CMeCu, CNidebl,
KOHYeHmpayuu,



® pewams 3a0auu HA NPOYEHMbl, 8 MOM HUCIe, CIOJNCHbIe NPOYEHMbL C
000CHOBAHUEM, UCNOJIL3YSL PA3HbIE CNOCOObL,

® pewams jocuyecKkue 3a0ai pasHblMu Cnocooamu, 8 mom yucie, ¢ 08yMs
O10KaMu U ¢ mpems O10KaAMU OAHHBIX C NOMOWbIO MAbIUY;

® pewams 3a0ayu NO KOMOUHAMOPUKE U Meopuu 8eposmHocmell Ha
OCHOB€ UCNOIb30BAHUSL U3YYEHHBIX MEMOO08 U 0OOCHOBLIBAMb PeuleHUe;

® peuams HeCl0HCHbLE 3A0a4U N0 MAMEMAMUYecKol CmamucmuKe;

® 081a0emb OCHOBHLIMU MEMOOAMU PeuleHUsi CIOHCEMHbIX 3a0ay:
apugmemuueckull, aneeopaudeckuil, nepebop BaAPUAHMOS, 2eoMempPUHecKul,
epaghuyeckull, NPUMeHAMb UX 8 HOBbIX N0 CPABHEHUIO C U3YUEHHLIMU CUMYAYUSIX.

B noBceHeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® gbidensaMb NPU peuteHuu 3a0a4 XapaKmepucmuku paccmampusaemonl 6
3a0aue  cumyayuu, — OMIUYHbIE ~ OM  PeanlbHblX  (me,  Om  KOMOPbIX
abcmpazuposanucy), KOHCMPYUPOBAMb HOBble CUMYAYUU ¢ YYemom IMmux
Xapakmepucmuk, 6 YACMHOCMU, NpU peuleHuu 3a0ay HA KOHYeHmpayuu,
VUUMbIEAMb NIOMHOCHb 8EUCCMEA,

® pewamsb U KOHCMPYUPOBAMb 3A0a4i HA OCHOBE PACCMOMPEHUS
PeanbHbIX Ccumyayuil, 8 KOMOpbulX He mpedyemcs MOYHBI BbIYUCTUMETIbHDIL
pezyromam,

® pewamsb 3a0auu HA OBUNCEHUE NO peKe, PACCMAMPUBAs PA3Hble
cucmembl omcuema.

«CTaTnCTHKA H TEOPHSI BEPOSITHOCTE»

o Onepuposamv NOHAMUAMU. CMOJLOYaAmMble U KpPYyeosble OUASPAMMDbL,
maobauyvl OAHHBIX, CcpedHee apugmemuyeckoe, Meouama, Hauboavuee U
HauMmeHbulee 3HaA4YeHUs: 8blOOPKU, PA3MAX BblOOPKU, OUCNEPCUsl U CIMAHOAPMHOe
OMKIOHeHUe, CAVHAUHASL USMEHYUBOCTb,

® uzslekamv  UHpOpMayulo, NPeoOCmasleHHyro 6  mabauyax, Ha
ouazpammax, epaguxax;

® cocmasiamv mabaUYsbl, CMPOUMb OUASPAMMbBL U 2PAPUKU HA OCHOBE
OAHHbBIX,

® onepuposamv NOHAMUAMU: (DAKMOPUATL HUCIA, NEePEeCMAHOBKU U
couemanus, mpeyoavHuk Ilackans,

®  PUMEHAMb NPABUNIO NPOU3BEOCHUS. NPU pelueHUU KOMOUHAMOPHBIX
3a0au;

®  Onepuposamv NOHAMUAMU. CAVYAUHBIL ONbIM, CAYYAUHbIL 8blO0D,
ucnelmanue, djleMeHmMapHoe CIyualHoe cobvimue (Ucxod), Kiaccuyeckoe
onpeoeieHue 8epoSMHOCMU CIYYAUHO20 COObLIMUS, Onepayuu HAo CIVYAUHLIMU
coobImuaMuU,

®  npedcmasisimeb UHGOPMAYUIO C NOMOWBIO KPY2o8 Jiliepa,

® pewamsb 3a0auU HA  GbIYUCAEHUE BEPOIMHOCMU C NOOCUEemOM
KOJIUYeCmMBad 6apUanmos ¢ NOMOWbI0 KOMOUHAMOPUKU.

B noBce1HeBHOM KNU3HU M NIPH U3yYE€HHUHU APYTUX NMPeAMETOB:



® u38IEeKAMb, UHMEPNPEeMupo8ams U npeodpas’06vleams UHGOpMayuUro,
npeoCmaesieHHyo 6 mabauyax, Ha Ouazpammax, apaQuxkax, ompaxnixcarouyio
CBOUCMBA U XAPAKMEPUCUKU PEATbHbIX NPOYECCO8 U S8NEeHULL,

® onpedenamv  CMamucmuieckue — Xapakmepucmuku — 6bl00poK — No
maoauyam, ouaspammam, epaguram, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCINU OM
yenu peutenus 3a0aqu;

®  OyeHUBamv 8ePOSMHOCHb PEAlbHbIX COOLIMULL U S8eHULL.

«HMcTopust MAaTEMAaTHKH»

o  Xapaxmepuzoeamv 6KIAO BbIOAIOWUXCA MAMEMAMUKO8 8 pa3eumue
MamemMamuxy U UHbIX HAYYHBIX 00acmetl;

®  NOHUMAMb PONb Mamemamuku 8 pazsumuu Poccuu.
MeToabl MATEMATHKH

o lcnonv3ys  usyueHwvle  Memoowvl, NpPoBOOUMb  OOKA3ZAMENbCMEO,
BLINOJIHAMb ONPOBEPIHCEHUE,

® gblOUpamb u3yueHHble MemoOobl U UX KOMOUHAYUU Ol peuleHusl
MamemamuyecKkux 3a0ay;

®  UCNONb306aMb mamemamuyeckue SHAHUA onst onucanus
3aKoHOMepHOCmel 6 OKpyJcarouell  0eliCmeUmenlbHOCmu U NPOU38e0eHUsX
ucxkyccmea,

® npuMeHsmMb npocmeluue NnPoOSPAMMHbIE CPeOCmed U IeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeUeHUU MamemMamu4eckux 3a0adu.

Paznen 2.
Conep:xkanue y4yeOHOro nmpeamera «AJiredopa»

Yucaa

PauunonanbHbIe YyHuc/Ia

MHOX€ECTBO pauroOHaNbHBIX uKceld. CpaBHEHHE pAMOHAIBHBIX YHCEN.
JlelicTBUSL ¢ palMoHAJIBLHBIMU 4ucCIaMU. [Ipedcmasnenue payuoHaibHO20 YUCIA
oecssmuyHol 0poowio.

HNppanuoHajabHbie YUCIa

[lonATEe WppaMOHAILHOTO 4YHucCa. Pacno3HaBaHWE HWPPALMOHAIBHBIX

yucen. [lpumepsl nokazatenscTB B anredpe. MppalmoHalIbHOCTh 4YHUCHa \/5
[Ipumenenue B reomerpuu. CpasheHue uppayuouanbhvix uucen. Muoowcecmeo
0elcmeumenbHblxX Yucerl.

To:xknecTBeHHbIE IPe00pa3oBaHUs

YuciioBble U1 0yKBEHHbIE BBIPAKEHUA

Bripacxxenne ¢ nepeMeHHOW. 3HaueHue BbIpakeHus. [loacraHoBka
BBIPAKEHNUH BMECTO IIEPEMEHHBIX.

eable BbIpaeHust

Crenenp ¢ HaTypajJbHBIM IOKa3aTesleM U ee cBoicTBa. lIpeoOpazoBanus
BBIPAKEHUI, COAEPKAINX CTEIIEHU C HATyPAJIbHBIM ITOKA3aTEIIEM.



Onnownen, mHorowieH. JledcTBHS ¢ OJHOWIEHAMHM W MHOTOWICHAMH
(cokeHue, BbIYMTAHHE, YMHOXEHHUE). DOpMyIbl COKPAIIEHHOTO YMHOXEHHUS:
Pa3HOCTh KBAJpaTOB, KBAJApPAaT CYMMbl U Pa3HOCTH. Pa3iioeHne MHOrowieHa Ha
MHOXHUTEJIM: BBIHECEHHE OOIIEr0 MHOXMTENs 3a CKOOKU, 2epynnuposKa,
npuMeHeHue @QOpMyn COKpawjeHHo20 YMHoxceHus. Keaopamuwiti mpexunen,
pasnodicenue Keaopamuozo mpexuieHa Ha MHOXCUMEIU.

/{po0HO-paniuOHAIbHBIE BHIPAKCHUSA

Crenenp ¢ 1menbiM mokazaTteneM. I[IpeoOpazoBanue ApoOHO-THMHEWHBIX
BBIPOXEHHUI: CIIO)KEHHWE, YMHOXEHHE, JelIeHue. AneebOpauueckas Opodw.
Jonycmumbie 3nauenusi nepemeHHuIX 6 OpPOOHO-PAYUOHATLHBIX BbIPANCEHUSX.
Coxpawenue aneeopauveckux opooei. IlIpusedenue ancebpauveckux opooei K
obwemy sHamenamento. Jlelicmsus ¢ aneeopaudeckumu OpoosaMuU. CIOdCEeHUe,
svlyumanue, YMHodceHue, oeleHue, 6036e0eHue 8 CmeneHtb.

IIpeobpa3zosanue gvipasiceHuli, co0epAHcAuux 3HaK MOOYIA.

KBaaparHbie kKOpHH

ApudmMernueckuii KBaapaTHBIM KopeHb. lIpeoOpa3zoBaHue BbIpaKEHUH,
COZIEpIKalllX KBAJIPATHbIE KOPHU: YMHOXKEHHE, NEICHUE, BBIHECEHUE MHOXKHUTEIS
U3-TI0J] 3HAKA KOPHSI, BHeCeHue MHOMCUmes noo 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. (CBOMCTBAa YHCIOBBIX PAaBEHCTB. PaBEeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsatne ypaBHeHHMST U  KOpPHSA  ypaBHeHUs. [Ipeocmasnenue o
pasrocunvHocmu  ypaeuenui. Qobnracmv onpeoenieHus YpasHeHus (0Ozacmo
00ONYCMUMbBIX 3HAYEHU NEePEMEHHO).

JIuHellHOe ypaBHEHHE U er0 KOPHU

Pemenue nuHEWHBIX YypaBHEHWH. JluHeliHoe ypasHeHue ¢ napamempom.
Konuuecmeo kopmueti nuneinozo ypaeuenus. Pewienue nuHeuHblX YpPagHeHUl c
napamempom.

KBagpaTtHoe ypaBHeHHe H er0 KOPHHU

KBagpatHeie  ypaBHEHWUSI. Henonueie KBaJpaTHbIE  ypaBHEHHS.
JIMCKpUMUHAHT KBaApaTHOro YypaBHeHUs. DopMyna KOpPHEM KBagpPaTHOIO
ypaBHeHusi. Teopema Buema. Teopema, obpamnas meopeme Buema. Peienue
KBaJpaTHBIX YpPaBHEHUM: HMCIOJIL30BAaHUE (POPMYJIbI JII HAXOXKACHUS KOpHEH,
epaghuyeckull Memoo peuleHus, pazilodceHue Ha MHoicumenu, noooop KopHeu ¢
ucnonvzoganuem meopemol Buema. Konuuecmeo KopHell K6aOpamHo20 ypasHe s
8 3agucumocmu om e2o ouckpumunanma. buxkeaopammnvie ypasnenus. Ypaenenus,
C800UMbBLE K TUHEUHbIM U K8AOPAMHBIM.

/Ipo0HoO-paniuoHAILHbIE YPABHEHUS

Pemenne mpocredmmx ApoOHO-IMHEWHBIX ypaBHEHUU. Peuwenue OpoOHO-
PAYUOHATILHBIX YPAGHEHUU.

Memoobl pewienus ypasHenuii. Memoovl PAGHOCUNbHBIX NPeobpa308aHull,
Memoo 3amenbl nepemenHol, epaguueckuti memoo. Hcnoav3osanue ce0lcmes
@DyHKYUL Npu peweHuy YpasHeHUl.



Ipocmetiwue uppayuonanvhsie ypasnenus euoa ([ f (x) =a, \/ f(x)= \/g (x) .

Vpasnenus euda X" =a.Ypasnenus 6 yeivix qucia.

Cucrembl ypaBHeHHH

YpaBHeHUE C JOByMs IEpeMEHHbIMU. JIMHEHHOE ypaBHEHHE C JIBYMS
NEepeMeHHBIMU. [Ipamas kak epaguyeckas unmepnpemayus IUHEUHO20 YPAGHEHUS
¢ 08YMSl NepeMeHHbIMU.

IlonaTHe cucTteMsl ypaBHeHUU. Pemienne cucreMsl ypaBHEHHM.

Metoapl pemeHns CUCTEM JIMHEMHBIX YPAaBHEHUM C JBYMsI IE€PEMEHHBIMU:
epaguueckull Memoo, Memoo Cl0HCeHUs, METO TIOJCTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnoseie HepaBeHCTBAa. (CBOMCTBa YHCIOBBIX HEpaBeHCTB. IIpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPH 3aJaHHBIX 3HAYEHHUSX IEPEMEHHBIX.

HepapenctBo ¢ nepemennoii. CTporue u HecTporue HepaBeHcTBa. Qoaacmo
onpeoenenusi Hepasencmaa (001acmv 00ONYCMUMBIX 3HAUEHUL NePEeMEHHOIL).

Pemenune TMHENHBIX HEPABEHCTB.

Ksaopamnoe mnepagsencmeo u e2o peuwienus. Pewenue keaopammvix
HEpaseHCcma: UCNONb308aAHUe CBOUCME U 2pagura KeaopamuyHou @yHKyuu,
Memoo UHmMep8anos. 3anucs peuleHus K8aopamHo20 HepaseHCcmad.

Pewenue yenvix u  OpoOHO-pAyUOHATILHLIX  HEPABEHCME  MEmMOOOM
UHMEPBANO8.

CucremMbl HEPABEHCTB

CucTeMbl HEpaBEHCTB ¢ OJHOU EPEMEHHOM. Pemenne cucteM HEpaBeHCTB ¢
OJIHOM TEPEMEHHOM: JIMHEUHBIX, kgaopamubix. VI300pakeHne pelieHnus] CUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM. 3alIMCh PELICHHS CHCTEMBI HEPABEHCTB.

DOyHKUUHA

IHonsiTHe PyHKIUM

JlekapToBBI KOOPAMHATHI Ha TJIOCKOCTH. POPMUPOBAHUE ITPEACTABICHUN O
METaNpeMETHOM TOHSATUU  «KOOpAMHATB». CrocoObl 3amaHus  (PYHKIUH:
aHANUTUYECKUM, rpaduueckuif, TaOmuunbii. ['padux dyuakuun. IIpumeps
GyHKUMNA, TOTy4YaeMbIX B TIPOLIECCE MCCIEAOBAaHUS PA3IMYHBIX PEATbHBIX
MPOLIECCOB M PeIlIeHUs 3ajay. 3HaueHue QyHKUUU B Touke. CBOMCTBAa (QPYHKIUI:
o0NacTh  ONpeNeNeHusi,  MHOXKECTBO  3HAYEHUM,  HYIH,  MIPOMEKYTKH
3HAKOTIOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmyb, TPOMEXYTKH  BO3pacTaHusi U
yObIBaHMsI, HAUOOJbIIEE U HAUMEHbIIIee 3HaueHus. MccienoBanue pyHKIUU 110 ee
rpaduky.

JIuneiitnas pyHkumst

CaoiicTBa u rpaduk JUHEHHON (QYyHKIMH. YTIOBOH KOADPUIMEHT MPSIMON.
Pacnonoxenue rpaduka AUMHEHHOW (YHKIUU B 3aBUCHMOCTH OT €€ YIJIOBOTO
kodddumnmenta u cBoboaHOro WieHa. Haxoowoenue koagguyuenmos nuneuHou
@YHKYUU NO 3A0AHHBIM YCIOBUAM: NPOXOHCOEHUE NPAMOU uepe3 08e MOUYKU C
3QA0AHHBIMU  KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU uepe3 OAHHYI0 MOUYKY U
napanienbHol OAHHOU NPSMOU.

KBagparuunas QpyHkuus



CpoiictBa m rpaduk KBaapatudHoW (QyHKIMU (mapadona). [locmpoenue
epaghuka keaopamuynou hyukyuu no mouxam. HaxoxaeHue Hysnel KBaapaTHIHON
GYHKIUKN,  MHOJICEeCMBa  3HAYEHUl,  NPOMEJNCYMKO8  3HAKONOCMOAHCMEA,
NPOMENCYMKO8 MOHOMOHHOCTIU.

OO0paTHasi NPONOPUHOHAIBHOCTD

CaoiicTBa QyHKIIUU Yy = E ['unepbomna.
I'pagpuxku @ynukuui. Ilpeobpaszosanue epagurxa Gynkyuu y= f(x) 011
nocmpoenus 2papuroe GYHKYull 6U0A y = af (kx +b)+c -

I'pagpuxu pynxyuii y=a+L, y =X y=3x1 y=|x-

X+b
IMocsienoBaTeILHOCTH M MPOTPeCcCHH
YucnoBag MMOCJIICA0OBATCIBbHOCTD. HpI/IMepBI YU CJIIOBBIX

nocyenoBaTeabHOCTeH. beckoHeuHble MOCienoBaTeIbHOCTH. ApudmeTnueckas
mporpeccus u ee cBoiicTBa. ['eomerpuueckas nporpeccusi. @opmyna oowe2o unena
U cymmbl N Nepevix UleH08 apupmemuyeckol u 2eoMempuyeckol npocpeccutl.

Pemienne TeKCTOBBIX 33/1a4

3agaum Ha Bce apudmMeTHUecKre AeiiCTBUS

Pemenne TekcToBBIX 3ajad apupMeThyeckuMm crocoOoM. lcnonb3oBaHue
TaOJUIl, CXEM, YEPTEKEH, IPYrux CPeACTB MPEJACTABICHUS JaHHBIX MPU PEIICHUU
3a/1a4H.

3amavu HA IBUKeHHE, PA00OTY M MOKYNKHU

AHanu3 BO3MOXKHBIX CUTYallM B3aUMHOTO PACIIOIO0KEHU 00BEKTOB MIPH UX
JBUKEHUHU, COOTHOIICHHSI 00BEMOB BBITIOJHAEMBIX pa0OT MPU COBMECTHOM padoTe.

3amaum HA YACTH, 10JIH, MPOLEHTHI

Pemienne 3amady Ha HaxOoXIEHUE YacTH 4YKCJIAa M YKCIA 1O €ro 4YacTu.
Pemienne 3amad Ha mpoueHTHl U A0JH. [IpuMeHeHne nponopuvii Ipu pelieHun
3a1ad.

Jlornyeckue 3agaumn

Pemenne noruueckux 3anad. Pewenue nocuueckux 3a0ai ¢ HOMOUWLIO
epacghos, mabauy.

OcHOBHBbIe MeTOAbl PpelIeHUus] TEKCTOBBIX 3aaa4: apuPpMeTHUUECKUH,
anredpanueckuii, nepedop BapHaAHTOB. [lepsuunvie npedcmaenenusi o Opyaux
Memooax peulenus 3a0au (ceomempuyeckue u epapuyeckue memoowl).

CrarucTuka ¥ Teopusi BepoOATHOCTEH

Crarucruka

Tabmuunoe wu rpaduyueckoe TMPEACTABICHUE JIaHHBIX, CTOJOYAThIE W
KPYTrOBbIE JHUarpamMmbl, Tpauku, NPUMEHEHHE JuarpaMM U TpaduKoOB IS
OMMCAHMS 3aBUCUMOCTEH pEAJbHBIX BEIWYWH, W3BJICYCHUE WHPOPMAIMHA U3
Tabnui, auarpamMm u rpadukoB. OnucaTenbHbIE CTATHCTHYECKUE IMOKa3aTeNn
YUCJIOBBIX HA0OpOB: cpenHee apudMeTnueckoe, .MmeoduaHa, HaWOOJbIIee W
HaMMeHblllee 3HaueHusl. Mepbl paccenBaHus: pa3max, Oucnepcus u CmaHoapmHoe
OMKJIOHEHUe.

CrnydaiiHasi U3MEHYUMBOCTh. VMI3MEHUMBOCTh TpU HU3MEpeHUsiX. Pewarowue
npasuia. 3aKOHOMEpPHOCMU 8 USMEHYUBLLX BETUYUHAX.



Cuayuaiinbie coObITHSA

CrnydaiiHble OMbBITHI (PKCIIEPUMEHTHI), 3J€MEHTapHbIE CIIy4YailHble COOBITHS
(ucxonawl). BepostHOCTH »dneMeHTapHbIX cOObITUNA. COOBITUS B  CIIy4alHBIX
HKCIIEPUMEHTAX U OJIArOMmpUSITCTBYIOIIME 3JeMEHTapHbIe COObITHS. BeposarHocTu
CIIy4ailHbIX COOBITUN. OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.
Knaccuueckne BEpOATHOCTHBIE OMBITHI C HCIOJIb30BAHUEM MOHET, KyOHMKOB.
llpeocmasnenue cobovimuii ¢ nomowwio ouazpamm Jirepa. IlpomusononodsxicHvle
cobvimus, o00OveouneHue U nepecevenue coovimuu. Ilpasuno cnoocenus
sepossimuocmeti. Cuyuatinviii 6vi60p. Ilpedcmasnenue 3Kcnepumenma 6 6uoe
oepesa. Heszasucumvlie cobvimus. YmuooiceHue eeposmuocmeti He3A8UCUMbBIX
coovimuu. Ilocnedosamenvrvle neszasucumvle ucnvimanus. llpencraBieHue o
HE3aBUCUMBIX COOBITUSAX B )KU3HHU.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymmuoowcenus, nepecmanogxu, axkmopuan ducia. Couemanus u
yucno covemanuu. Popmyna uucna covemanui. Tpeyeonvnux Ilackans. Onvimul ¢
OONBUWUM  HYUCTIOM PABHOBOIMONCHBIX INEMEHMAPHbIX cobvimutl. Beiyucnenue
8epoAmMHOCMEl 8 ONLIMAX C NPUMEHEHUEeM KOMOUHamopHulx popmyn. Mcnvimanus
bepnynnu. Yenex u wneyoaua. Beposmuocmu cobwvimuti 6 cepuu UCHbIMAHULL
bepnynnu.

Cnyuaiinle eenuuunbl

3Hakomcmeo co  CAYUAUHBIMU BETUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHbIX CIYYAUHBIX BENUYUH. Pacnpeodenenue eeposamuHocmell.
Mamemamuueckoe ooxcudanue. Ceolicmea MamemMamuyeckKo20  OHCUOAHUSL.
Ilonamue o 3axone Oonvuwiux uucen. Msmepenue eeposmuocmei. llpumenenue
3aKOoHA OONbWUX YUCET 8 COYUONO2UU, CMPAXOB8aHUU, 6 30pPABOOXPAHEHUU,
obecneuenuu 6e30NACHOCU HACENEHUsL 8 YPE38bIYALIHbIX CUMY AYUSIX.

Hcropuss MaTeMaTUKHU

Bosnuxnosenue mamemamuku kax Hayku, smanvi ee pazeumus. OcHoeHvle
pasoenvl mamemamukuy. Bwidarowuecs mamemamuxu u ux 6K1a0 6 pazeumue
HAYKU.

becxoneunocmv mHoocecmea npocmulx uucen. Hucia u Onumbl 0mpe3Kos.
Payuonanvueie wucna. [lompebnocms 6 uppayuoHanibHuIX YUCTAX.

3apooicoenue anceopvr 6 meopax apugpmemuru. An-Xopesmu. Poowcoenue
oykeennot cumeonuku. 1. @epma, @. Buem, P. /exapm. Hcmopus éonpoca o
HAaxoxcOeHuu opmyn KopHel aneeOpaudeckux YpasHeHuli cmeneuet, O0Ibuiux
yemvipex. H. Tapmanws, [ic. Kapoano, HX. Abenv, 3. 'anya.

llosgnenue  memooa KOOpOouHam, n0380510U4e20 nepegooun
eeomempuyieckue 00vekmsl Ha A3bIK aneeopul. llossenenue epaguxos ¢ynkyuti. P.
lexapm, 1. @epma. Ilpumepvi paziuunsvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (@ubonawuu) o Kpoaukax, uucia
Qubonauuu. 3aoauwa o waxmamuou o0ocke. Cxo0UMOCMb 2eoOMempudecKoll
npozpeccuu.

Hcmoku meopuu eeposmunocmei: cmpaxogoe oeno, aszapmmuvie uepwvl. I1.
@epma, b.Ilackanw, A. Bepnynnu, A.H.Konmozopos.



Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: JI. Oinep. H.U.
Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u
Hasueaykux Hayk, pazeumue poccutickozo ¢roma, A.H. Kpwvinos. Kocmuueckas
npoepamma u M.B. Kenowiuu.

7 kiaace, 3 yaca B Heaesro (102 yaca)

1. MHo:kecTBO. D1eMeHTHI MHO:KecTBa. [logmHoxkecTBO. (3 yaca)
2. BbIpa:keHusi, TOX/AeCTBa, ypaBHeHUs1. CTaTHCTHYECKHE
xapakTepucTuku. (23 yaca)

Yucnoble 1 OyKBEHHBIE BbIpaXeHUs. UUCI0BOE 3HaUeHHE OYKBEHHOTO
BbIpakeHUs1. BykBeHHbIE BbIpaxeHUs! (BBIPAKEHUS C IepeMeHHbIMHU). UncnoBoe
3HayeHHe OyKBEHHOTrO BbIpakeHUs. JlomycTUMble 3HaU€HUS IEPEMEHHBIX,
BXOJSIIINX B alredpandeckue BoipakeHus. [logcTaHoBKa BeIpa)KeHUN BMECTO
nepeMeHHbIX. PaBeHCTBO OyKBEHHBIX BbIpaxkeHHM. ToxaecTBa.

ToxnecTBeHHble MpeoOpa30BaHUsl BbIPaKEHUH.

OcHoBHast 1elAb — CPOPMHUPOBATH YMEHHUE OCYIIECTBISATH B OYKBEHHBIX
BBIDAKCHMUSIX  YMCIIOBBIE IIOJACTAHOBKM M  BBINNOJHATH  COOTBETCTBYIOILHE
BBIYKCIICHUSI; CPABHUBATh 3HAYEHUS OYKBEHHBIX BBIPAKEHUWA MpU 3aJaHHBIX
3HAYEHHUSIX BXOMAIIUMX B HUX NMEPEMEHHBIX; MPUMEHSTh CBOWCTBA JACHCTBHIA HaJ
YUCIaMH MPU HAXOKJIECHUU 3HAYEHUN YUCIIOBBIX BBIPAXKEHUM.

YpaBHEHUSI IEPBOM CTENEHU C OJHUM HEU3BECTHBIM. JINHENHBIE YPaBHEHUS
C OJIHMM HEU3BECTHBIM. PelieHue JNHMHENHBIX ypaBHEHUI C OJHUM HEU3BECTHBIM.
Pemenne 3a1a4 ¢ TOMOIIBIO TUHEWHBIX YPABHEHUM.

OcHoBHast 11e71b — c(OPMUPOBATh YMEHHUS pelllaTh JUHEHHbIE ypaBHEHUS,
3aJ]a4uM, CBOJSIILIMECS K JIMHEWHBIM YPABHEHUSIM.

3. ®yuknuu (11 yacos)

JlekapToBbl ~ KOOpAMHATHI ~ HAa  IJIOCKOCTH;  KOOPJAUHATHI  TOYKH.
dopmupoBaHUE MPEACTABICHUNA O METANPEAMETHOM TIOHATUU «KOOPAUHATHD).
[Tonsitue pynkius. CrnocoObl 3a7aHust PYHKINN: aHATUTUYECKUN, TpaPUIECKUH,
tabnmuunbii. Oyukius y=kx u ee rpaduk. CpoiictBa W Tpaduk JIMHEHHOU
byukiuu. YrinoBod kosdduuuent npsimoid. Pacnonoxkenue rpaduika JTuHEHHON
(GyHKUMM B 3aBUCHUMOCTU OT €€ yIJIoBOro Kod(d@uimeHta U cBOOOJHOrO YjieHa.
[Ipumepsl (QyHKIUH, NOJNy4aeMbIX B MPOLECCE HCCIAEAOBAHUS Pa3TUYHBIX
peaybHBIX MPOIECCOB U penieHus 3aaad. 3HadeHue QyHkiuu B Touke. CBOMCTBA
GbyHKIUN: 00J1aCTh ONMpEIeSICHNs, MHOKECTBO 3HAUCHUH, HYJIH.

OcHoBHas 11e7b — JaTh MOHATHE (PYHKIMH, 007acTH onpeaeneHust GQyHKINH,
o0nacTd 3HAYEHUH, YTO TAaKOE€ AapryMEHT, Kakas TIepeMEeHHas Ha3bIBAaeTCs
3aBHCHMOM, Kakas HE3aBHCHUMOH, CQOpPMHUpPOBAaTH yYMEHHE HAXOAWTh 3HAUCHUS
byHKIMA, 3a1aHABIX (HOPMYJIIOH, TabIuIeH, rpaduKoM; peiaTh 00paTHYIO 3a/1a4y;
CTpOUTH TpauKy TUHEHHOMU PYHKITNH, MPSIMON MTPOTIOPITUOHATIEHOCTH.

4, Crenennb ¢ HATypaJabHbIM NMoka3areseM (11 yacoB)



Crenenp c HaTypajbHBIM TOKa3aTeneMm U e€ cBoicTBa. lIpeobpazoBanus
BBIPDAKECHUM, COJIEpXKAIUMX CTENEHU C HaTypajbHbIM IoKazareiaeMm. OIHOWIEH,
IPOU3BE/ICHUE OJHOWIECHOB, MOJOOHBIE OJHOYJICHBI, BO3BEICHUE OJHOWICHA B
crenenb. Dynkumu y=x?, y=x°, u ux rpapuku. CBoiicTBa (QyHKIMI: 06IACTH
ONIPEEIICHNS, MHOYKECTBO 3HAYECHHUW, HYJIH, IMPOMEXYTKH 3HAKOIIOCTOSHCTBA,
YEMHOCMb/HEeYéMHOCMb, TIPOMEXKYTKH BO3pacTaHMs U yObIBaHUS, HanOoOJbIIEE U
HauMeHbllee 3HaueHus. MccaenoBanue GyHkuuu o e€ rpaduky.

OcHoBHast 11e/1b — CPOPMUPOBATH YMEHUS BBITIOIHATH MPEOOpPa30OBaHUS C
OJTHOYWIeHaMH, CPOPMUPOBATH YMEHHUE BBINOJHATH apU(PMETUUECKUE NECUCTBUSA C
YHUCJIaMH, 3alIMCAHHBIMU B CTAaHJAPTHOM BHJIE, U MPEOOPA30BbIBATH pAllMOHAIbHBIE
BBIPAKEHHSI, 3aIIUCAHHBIE C IOMOILBIO CTENEHHU C HATYPAJIbHBIM [TOKA3aTEJIEM.

d. MHuorowiensl (17 yacos)

Mmuorowien. CrnoxkeHHe, BBIUUTAHHE MW YMHOXXEHHUE MHOI'OYJIECHOB.
Pa3noxeHne MHOrowieHa Ha MHOMKUTENN: BBIHECEHHE OOIIETr0 MHOMKHUTENS 3a
CKOOKH, IpyIIHPOBKA.

OcHoBHasl 11es1b — COPMUPOBATH YMEHUS BBIIOJHATH MPEOOPa30BaHUS C
MHOTOWICHAMM: NPUBOJUTH MHOTOWIEH K CTAHJAPTHOMY BHJY, BBIIIOJIHATH
JEUCTBHS ¢ OJHOWICHOM M MHOTOYJICHOM; BBIIOJHATH PA3JI0KEHUE MHOTOWICHA
BBIHECEHHEM OOIIEr0 MHOMUTENSI 3a CKOOKHM; YyMHOXaTb MHOTOYJIEH Ha
MHOT'OYJIEH, pacKia/blBaTh MHOTOWIEH Ha MHOXHUTENIN CIHOCOOOM IpYyNIHMPOBKH,
JTIOKa3bIBATh TOXK/IECTBA.

6. DopMyJibl COKPALIEHHOr0 YMHOKeHus (19 yacoB)
dopmynsl (a+h)? = a? £2ab+b?, (a-b)(a+b)=a®> - b% a%+b® = (a+b)(a*
ab+b?), a%b® = (a-b)(@®+ab+b?). Ilpumenenume Qopmyn COKpamEHHOTO

YMHOKCHHS K Pa3JI0’KEHUIO HA MHOYKHUTEITH.

OcHoBHast 1eb — c(POpPMHUPOBATH YMEHUS, CBSI3aHHBIE C MPUMEHEHHEM
bopMysT COKpaIIeHHOTO YMHOXEHUS [JIsi MpeoOpa3oBaHUs KBajpaTa CyMMBI H
Pa3HOCTU B MHOTOWICH, IS PA3JIOKEHHS] MHOTOWICHA Ha MHOXKHUTEIIH.

Heanb - BeIpaboTaTh yMEHUE MPUMEHSTh B HECIOXKHBIX CIydasx (OpMyIIbl
COKpPAIIEHHOTO YMHOXKEHMsSI JJisi TpeoOpa3oBaHUsA IENbIX BBHIPAKECHUM B
MHOTOWICHBI U JIJIs1 Pa3JI0KEHUSI MHOTOUYJICHOB HA MHOYKUTEJIH.

3name GOpMyIBI  COKPAIIEHHOTO YMHOXEHUS: KBaJpaTOB CyMMBI U
Pa3HOCTHU JIBYX BBIPAXEHUHN; PAa3JIMUHBIE CIOCOOBI Pa3jI0KEHNsS MHOTOWICHOB Ha
MHOKHUTEIIH.

Ymemsb uutath  GOpMyNBI  COKpAIIEHHOTO  YMHOXXCHHS, BBITIOJHATH
npeoOpa3oBaHNe BHIPAKCHUH TPUMEHEHUEM (POPMYIT COKPAIICHHOTO YMHOKCHHUS:
KBaJjpaTa CyMMbl M Pa3HOCTH JBYX BBIpAKCHHE, YMHOXCHHS Pa3HOCTH ABYX
BBIPOKCHHUIA HAa WX CYMMY; BBITTOJHATH PAa3JIOKCHUE PA3HOCTH KBAJAPATOB JIBYX
BBHIDOKCHUIA HAa MHOXUTEIHW; TPUMEHATH Pa3IMYHbIC CIIOCOOBI Pa3IOKCHHUSI
MHOTOWICHOB HAa MHOXHUTENH; MPEoOPa30BhIBATH IIEJIbIC BBIPAXKCHUS; TIPUMEHSIThH
npeo0pa3oBaHue 1EJIbIX BRIPAKEHUN TTPU PEIICHUN 3a]1a4.

7. Cucremsl JinHeiHbIX ypaBHeHui (15 yacos)



Cucrema ypaBHEHHI C JBYyMs I€pEMCHHBIMU. PemeHue cucrteM IBYX
JUHENUHBIX YpaBHEHUW C JByMsl TIepeMeHHbIMU. PelieHue 3amady  MeTOAOM
COCTABJICHHSI CCTEM YPaBHEHUH.

Heanb - MO3HAKOMHUTH yYaITUXCsl CO CIOCO0AMU PEIICHUS] CUCTEM JIMHEHMHBIX
ypaBHEHUN C JBYMsS II€PEMEHHBIMH, BBIPA0OTaTh YMEHHE pEIIaTh CHCTEMbI
ypaBHEHUH U NPUMEHSTh X MIPHU PELICHUU TEKCTOBBIX 3a/1a4.

3namep, 4TO TaKkoe JMHEHHOE ypaBHEHHUE C JABYMS MEPEMEHHBIMU, CUCTEMA
ypaBHEHUH, 3HATh Pa3JIMYHBIC CIOCOOBI PEIICHUS CUCTEM YPAaBHCHHHA C JIBYMS
MEPEMEHHBIMH: CITOCO0 TIOJICTAHOBKH, CIOCOO CIIOKCHHS; TOHWMAaTh, YTO
ypaBHEHHUE - ATO MATEMAaTHYCCKUU ammapar penieHus pa3HOoOpas3HBIX 3a1ad U3
MaTE€MaTHUKH, CMEKHBIX 00J1acTeil 3HaHUM, MPAKTUKU.

Ymemsb npaBUIbHO  yHOTPEOJSITh  TEPMHUHBL:  «YpPaBHEHHUE C  JBYMS
MIEPEMEHHBIMI», «CHCTEMay; TIOHUMATh WX B TEKCTE, B PEUYH YUHUTEIS, IOHUMATh
GbOpMYIMPOBKY 3a7aul «PEIIUTh CUCTEMY YPAaBHEHHU C JIByMs MEPEMEHHBIMUY;
CTPOUTh HEKOTOphle TpaduKU ypaBHEHUS C JBYMs II€PEMEHHBIMH; pEIlIaTh
CUCTEMBI YPaBHEHUH C JIBYMsI IEPEMEHHBIMU PA3TUYHBIMU CIIOCOOAMH.

8. IMoBTOpeHue. Pemenne 3a1a4 (3 yaca)

3aKkperieHue 3HaHWM, YMEHHM W HaBBIKOB, IMOJYYEHHBIX Ha YypOKax IO

JTAHHBIM TeMaM (Kypc anreopsbl

8 kimace, 3 yaca B Hexesro (102 gaca)

1. PaumonaJjbHblie 1podu (23 yaca)
PammonansHass 1poOb. OCHOBHOE CBOWCTBO JIpOOM, COKpaIlleHue IpoOeid.

ToxaeCcTBEHHBIE TPEOOPA30BaHKs PAMOHAIBHBIX BeIpakeHUid. DYHKIUS y == U
X

e€ rpaduk.

Ilean: BbIpabOTaTh YMEHHE BBINIOJIHATH TOXKJICCTBEHHBIC MpPeoOpa3oBaHUs
pallMOHANIbHBIX BhIPAXKCHUH.

Tak kak AEUCTBUS C palMOHAIBLHBIMU JAPOOSMHU CYIIECTBEHHBIM 00pa3zom
OMUPAIOTCS Ha JACHCTBUS C MHOTOYJIEHaMHM, TO B Hadaje TeMbl HE0OXOIUMO
MOBTOPUTH ¢ 00YHArOUIUMUCS TPeoOpa30BaHUs LETbIX BEIPAKEHU.

['maBHOE MECTO B JaHHOM TEME 3aHUMAIOT AJITOPUTMbI IEUCTBUIA C TIPOOSIMH.
VYuyanuecs M0JKHBI TOHUMATh, YTO CYyMMY, Pa3HOCTh, MPOU3BEIICHUE U YACTHOE
npoOeil Bcerga MOXKHO MPEACTaBUThL B BUje Jpodu. [TpuoOperaembie B JaHHOU
TEME YMEHUS BBITIOIHATH CIOKEHUE, BEIYUTAHUE, YMHOXKEHUE U JCJICHUE po0ei
SBJISFOTCSL OTIOPHBIMH B MPe0oOpa3oBaHUSX JIpOOHBIX BbIpakeHWil. [losTomy um
clenyeT yAenauTh ocoboe BHUMaHue. Herenecoobpa3sHo TepexoauTh K
KOMOWHUPOBAHHBIM 33/IaHHSIM Ha BCE JIEUCTBHS C APOOSMHU TIPEKIe, 4eM OymyT
YCBOCHBI OCHOBHBIE aITOPUTMBI. 3a7aHus Ha BCE ACUCTBUS C IPOOSIMH HE JOJHKHBI
OBITh U3JIUITHE TPOMO3JKUMHU U TPYTOEMKUMH.

[Ipy HaxoXJACHUU 3HAYCHUHN ApoOed AaroTcsl 3aJaHusl Ha BBIYMCICHHUS C
MOMOIIBI0  KaJIBKYJISITOpa. B JdaHHOM TeMe pacHIMpsIIOTCs CBEACHUS O
CTATUCTUYECKUX XapaKTEePUCTHUKaX. BBOAUTCS MOHATHE CPEHEr0 TapMOHUYECKOTO
pAlla MOJOKUTEIBHBIX YUCET.



W3ydeHne TeMbl 3aBepLIaeTCsl pACCMOTPEHUEM CBOMCTB rpaduka GyHKIUU
y=-—.

2. Ksaapatubie kopHu (19 yacoB)

[lonsitTue 00  wppaumoHanbHbBIX  uyMciax. OOmmue  cBeAeHUS O
JNEUCTBUTENBHBIX uucnax. KsanmpatHemi kopenb. llonsTne o0 HaxoxaeHun
NPUOJIMKEHHOTO 3HAYEHUsI KBaJApaTHOro KopHsA. CBOICTBAa KBaJApaTHBIX KOPHEW.
[TpeoOpa3oBanus BBIpRXKEHUN, COAEpKAIIMX KBaJIpaTHbIE KOpHH. DYHKIHSI y =
Jx , e€ cBoiicTBa U rpaduK.

Ienb: cucTeMaTH3npoBaTh CBENCHHMS O PAUMOHAIBHBIX YHUCIAX M JaTh
npejcTaBiIeHUe 00 MppalMOHANbHBIX YHCJIAaX, PacIIUpPUB TEM CaMbIM IOHATUE O
yycie; BbIpa0OTaTh yMEHHME  BBIIOJHATH I[PEOOPa3OBaHMS  BBIPAXKEHUH,
CoJIep KaIlUX KBaJpaTHbIE KOPHHU.

B nanHOl Teme ydamuecs Mojay4yaroT Ha4aJbHOE MIPEACTABICHUE O IOHATHH
neiicrBuTenbHOro yncaa. C 3Tod 1eaplo 0000111at0Tcs U3BECTHBIE 00YyYarOIUMCS
CBEJICHUSI O palMOHAIbHBIX yuciax. s BBEAEHUS MOHATHS UPPALHOHAIBLHOTO
YUCIIa UCHOJIB3YETCA MHTYUTHBHOE NPEACTABICHUE O TOM, YTO KaXKIbId OTPE30K
MMEET JUIMHY W MOTOMY Ka)KJIOW TOYKE KOOPAMHATHOM NIPSIMOM COOTBETCTBYET
HEeKoTOopoe uyucino. Iloka3piBaercs, 4YTO CYIIECTBYIOT TOYKH, HE HMEIOIINE
palMoHaIbHBIX abCITUCC.

[Ipy BBeACHUM TMOHATUS KOPHSA IIOJIE3HO O3HAKOMUTH OOYYaIOIIUXCA C
HaxX0>KJICHUEM KOPHEU C MIOMOIIBIO KAJIBKYJISTOPA.

OcHOBHOE BHMMAHHUE YAENSAETCS MOHATUIO apu(METHUYECKOrO KBaJPATHOTO
KOpPHS M CBOICTBaM apU(PMETHUECKUX KBaJApaTHBIX KOpHEW. JlokasbiBarorcs

TEOPEMBl O KOpPHE W3 IPOU3BENEHUS U JpOOH, a TAaKXKE TOKIECTBO +a’ =|a,

KOTOpbIE MOJIYYaloT IPUMEHEHUE B MPE0oOpPa30BAHMIX BBIPAKEHUI, COJEpIKaIIUX

KBaJlpaTHble KOpHU. CnenuanbHOe BHUMAHUE YAENSETCS OCBOOOXKIACHUIO OT
a

a
Yo' Joxie
YMeHne npeoOpa3oBbIBaTh BEIPAKECHHS, COICPIKAIINE KOPHH, 9aCTO UCIIOIB3YETCS
KaK B CaMOM Kypce aireOphl, TaK M B KypcaxX T€OMETpHUH, anreOpbl W Hadaj
aHanm3a.

[Iponomxkaercs pabora 1Mo pa3BUTHIO (YHKIHOHAIBHBIX MPEACTABICHUM
oOyuatomuxcs. PaccmartpuBarorest pyHknus y=+x, e€ coiictBa u rpaduk. [Ipu
M3ydeHHH (QYHKIMHU y=+x , IIOKa3bIBAETCS €€ B3aUMOCBA3b ¢ PyHKIMEH y = X2, T1e
x > 0.

UPPALMOHAIBHOCTH B 3HaMeHaTesae JpoOUM B BBIPAXKEHUSIX BHIA

3. KBagpaTHbie ypaBHeHus (21 yacos)

KBagpaTtHoe ypaBHenune. @opmysia KOPHEH KBaJpaTHOIO YpPaBHEHUSA.
PemieHue panuoHanbHBIX ypaBHeHHMW. Pemrenue 3agay, OpUBOIIIMX K
KBaJIpaTHbIM YPABHEHUSAM U IIPOCTEUIINM PALOHAIBHBIM YPaBHEHUSIM.

Hean: BeipaboTaTh yMEHUS peliaTh KBaJIpaTHbIC YPABHEHUS U MPOCTEHIIINE
palMOHAJIbHBIE YPABHEHHUS U IIPUMEHATH UX K PELLICHUIO 3a1a4.



B Hauanme Tembl NPUBOIATCS MPHUMEPHI PEIIEHUS] HEIMOJHBIX KBaJIPATHBIX
YpaBHEHHUI. DTOT MaTepuan CUcCTeMaTu3upyerca. PaccMaTpuBarOTCs alrOpUTMBbI
pEILIEHHs] HEMOJIHBIX KBAaJPATHBIX YPABHEHUW PA3JIMYHOIO BUAA.

OCHOBHOE BHUMAaHME CJIEAYyeT YAEIUTh PEIICHUIO YPaBHEHHMI Buaa ax? + bx
+ ¢ =0, rme, a # 0, c ucnosp3oBanuem ¢Gopmyibl KopHed. B nanHOM Teme
ydaiuecs 3HaKoMAaTcs ¢ QgopMmynamu Buera, BbIpaXaroUMMHU CBSA3b MEXIY
KOPHSIMU KBaJI[paTHOTO ypaBHEHUS U ero koddduimentamu. OHU UCTIOJIB3YIOTCS B
JAJbHEUIIEM TMPH JI0KA3aTEJIbCTBE TEOPEMBI O PA3JIOKEHUH KBAJIPATHOTO
TPEXWICHA HA JINHEUHBIE MHOKUTEIH.

VYyamuecss OBIAAeBAlOT CHOCOOOM peHIeHUs] JIPOOHBIX pPalMOHAIBHBIX
YPaBHEHUM, KOTOPBIM COCTOUT B TOM, YTO PEIICHUE TAKUX YPAaBHEHUN CBOAMUTCS K
PELIEHNIO COOTBETCTBYIOIIUX LEIBbIX YPABHEHUN C IMOCIEAYIOIIUM HCKIIFOUEHUEM
ITOCTOPOHHMUX KOPHEM.

N3ydyeHnne NaHHOM TEMBI IIO3BOJIAET CYIIECTBEHHO PACIIMPUTH alapar
YPaBHEHHUM, UCITOJIB3YEMBIX JJISI PEILIEHUS] TEKCTOBBIX 3a/1a4.

4. HepaBenctBa (20 yacoB)

Uucnosele HepaBeHCTBA M UX CBoOWCTBA. llowieHHoe ciioxkeHue U
YMHOXEHHE YMCIOBBIX HEpaBeHCTB. llorpemHocTs U TOYHOCTH MPHUOIMKEHHUS.
JIuHenHbIe HEPABEHCTBA C OJTHOW IEPEMEHHOMN U UX CUCTEMBI.

Heab: 03HAKOMUTH O0YYAIOIINUXCS C IPUMEHEHUEM HEPABEHCTB JJISl OLICHKU
3HAYEHUN BBIPAKEHHM, BbHIPAOOTAaTh YMEHHWE pelIaTh JIMHEWHbIE HEPABEHCTBA C
OJIHOM NIEPEMEHHOMN U UX CHCTEMBI.

CBoiicTBa YHCJIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha KOTOpOH
OCHOBAHO PEIICHUE JIMHEMHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. TeopeMsl o
MIOWICHHOM CJIO)KEHHMM M YMHOXEHUW HEPABEHCTB HAXOIAT IMPUMEHEHUE IpHU
BBITIOJTHEHWN TMPOCTEHIINX YNPAKHEHUM HA OLEHKY BBIPAXEHHW IO METOIY
rpaaull. BBoasTcs moHsTus  abcomoTHOM  [lorpemHOCTH M TOYHOCTH
npUOIMIKEHUS, OTHOCUTEIbHONU MOTPEIIHOCTH.

YMeHus: IpOBOAUTH JEIYKTUBHBIE PACCYKIACHHUS MOJIYYarOT Pa3BUTHUE, KAK
IPY J0KA3aTENbCTBAX YKA3aHHBIX TEOPEM, TaK U IMPU BBHINOJHEHUH YIPAKHEHUN
Ha J10Ka3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ pernieHneM JIMHENHBIX HEPABEHCTB C OJHOM NMEPEMEHHOM JaeTcs
IIOHATHE O YHUCIJIOBBIX IIPOMEXKYTKAX, BBOIATCS COOTBETCTBYIOLIME HA3BAHUA U
o0o3HaueHus. PaccMOTpeHHIO CHUCTEM HEpPaBEHCTB C OJHOW MEpPEeMEHHOU
NPEAIIECTBYET O3HAKOMJIEHME OOYYaIOIIMXCS C TMOHATHUAMM [EPEeceYeHUs: |
00beIMHEHUS MHOYKECTB.

[Ipn pemeHnn HEPABEHCTB UCIIONB3YIOTCS CBOWCTBA PAaBHOCHIIBHBIX
HEPaBEHCTB, KOTOPBIE PA3BSACHAIOTCS HA KOHKPETHBIX mnpuMmepax. Ocoboe
BHHUMAaHHE CIIEIyeT YJEIUTh OTPA0OTKE YMEHUS PelIaTh MPOCTEilre HepaBeHCTBA
BUa ax > b, ax < b, ocraHoBHBIIKCH crielMaabHO Ha ciay4ae, koraa, a<o.

B sT0i1 TeMe paccmaTpuBaEeTCs TAKKE PELICHUE CUCTEM ABYX JIMHEHWHBIX
HEPABEHCTB C OJHOW IIEPEMEHHOM, B YACTHOCTH TAKUX, KOTOPHIE 3aIIUCAHBI B BUIE
JIBOMHBIX HEPABEHCTB.

5. CreneHb ¢ 1eJIbIM MOKa3aTeJeM. JJIeMeHThbI cTaTHCTHKH (14 yacoB)



Crenenp ¢ 1enbIM NOKa3aTesneM U ee cBoicTBa. CTaHIApTHBIN BUJ YHUCIA.
HauanbHble cBefieHns: 00 OpraHu3aliiy CTAaTUCTHYECKUX UCCIIEIOBAaHUI.

Hesab: BbIpabOTaTh yMEHHE MPHUMEHSATh CBOICTBA CTENEHH C LEJIBIM
1OKa3aTeJeM B BBIUMCICHUSX M TNPeoOpa3oBaHUIX, CHOPMHUPOBATH HAayaIbHBIC
IpeCTaBICHUS O cOOpe U TPYNIUPOBKE CTATUCTUYECKUX NAHHBIX, UX HArJISIHON
UHTEPIpPETAIHH.

B aT0li Teme opMynupyroTCsi CBONMCTBA CTENEHH C IENbIM IOKa3aTelIeM.
MeTon Aoka3aTenbCTBa 3TUX CBOMCTB MOKA3bIBACTCS HAa MPUMEPE YMHOKEHUS
CTEeTEHEeH C OJMHAKOBBLIMH OCHOBaHHUSIMH. JlaeTcsi mMoHATHE O 3amUCH Yucia B
CTaHIapTHOM Buje. IIpUBOAATCS NpUMEpPHI HCIONB30OBAHHUS TaKOW 3alUCH B
¢dusnKe, TEXHUKE U JPYTUX 00IACTAX 3HAHUIA.

VYyamuecss MOMy4arOT HayalbHBIE TMPEACTaBICHUS 00 OpraHu3aluu
CTaTUCTUYECKUX HccienoBaHuil. OHU 3HAKOMSTCS C MOHSTUSMHU T€HEPAIbHON H
BBIOOPOYHOM  COBOKYNHOCTH.  IIpuBOojsTcs  mpuMmepsl  MpEeACTaBICHUS
CTATUCTUYECKUX JAHHBIX B BHJAE TaOJMI] YacTOT U OTHOCHUTEIbHBIX 4YacTOT.
OOyuaromuMces npeasiararoTcs 3aJJaHusl Ha HaX0KJIEHUE 10 Ta0JIMIIe YaCTOT TaKUX
CTATUCTUYECKUX XapaKTEPUCTUK, KaK cpeaHee apu(MeThdyeckoe, MojAa, pa3Max.
PaccmaTpuBaercs BONpOC O HaJIAJHOM HHTEpHpEeTalM  CTaTUCTHYECKON
uHpopManuu. M3BecTHbIE O0yYaromMMcsl CIOCOOBI HArjsAHOIO MPEICTABICHUS
CTATUCTUYECKUX JAHHBIX C IIOMOIIBIO CTOJOYATBIX U KPYTOBBIX JHarpamm
pacIMpsIOTCS 3a CUET BBEJCHHS TaKUX MOHSITHIA, KaK IMOJIMTOH U THCTOTpamMmma.

6. IloBTOpenue (5 yacoB)

Hean: IloBropenue, o000IIEHHE M CHCTEMATH3alUsl 3HAHUM, YMEHUU H

HABBIKOB 3a Kypc aiareopsl

9 kiacc, 3 yaca B Hexesro (102 gyaca)

1. KpaaparuuHas pynkunusi (22 yaca)

Oyukius. Bospacrtanune u  yObiBanue ¢GyHkuuu. KBagpaTHbI TpexdiieH.

Pa3noxkeHne KBaJpaTHOrO TpEXWieHa HAa MHOXUTENIW. PemenHue 3amad myreMm

BBIJICJICHUS KBaJlpaTa ABYWICHA U3 KBAJIpaTHOTO TpexwieHa. OyHKIus

y = ax> + bx + ¢, eé cBoiicta, rpadpuk. Ilpocreiimme npeoGpazoBaHus

rpadukoB (QyHkimil. PermeHue HepaBEHCTB BTOPOM CTENEHU C OJHOU

nepeMeHHOM. Pemenue pauuoHanbHbIX HEPABEHCTB METO0OM HHTEPBAJIOB.
[leas — BbIpabOTAaTh yMEHUE CTPOUTH TpaPuK  KBAAPATUYHOM (QYHKUUU U
NPUMEHATh TrpaduyecKue MNPEACTaBICHUS [JIsi PEUIeHUS] HEPaBEHCTB BTOPOM
CTETIEHU C OJHOU MEPEMEHHOM.

2. YpaBHeHUsI U HEPABEHCTBA C O/IHOM NMepeMEeHHO U UX CHCTEeMBbI.

(15 gacoB)

[{enoe ypaBHEeHME W €ro KOpHU. PemieHne ypaBHEHWU TPETbEM U YETBEPTOU

CTEIIEHU C OAHWUM HEW3BECTHBIM C MOMOIIBIO PA3JIOKEHUS HA MHOXHUTEIHU U

BBEJICHUS BCIIOMOTATEIBHOM ITIEPEMEHHOM.
[lens — BbIpabOTaTh YMEHHME pEIIaTh YpPaBHEHHUS W HEPABEHCTBA TPEThEH U
YETBEPTOM CTEIIEHU C OJJHUM HEU3BECTHBIM.

3. YpaBHeHUsI U HEPABEHCTBA C IBYMS NIePeMEHHbIMH U UX CHCTEMbI



(18 uacoB)
VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMU M €ro rpauk. YpaBHEHHE OKPYKHOCTH.
Pemenue cucrem, copepalux OJHO YpaBHEHHE IIEPBOW, a IPyroe BTOPOU
cTeneHu. PemieHue 3amady METONOM COCTaBJiICHHUS cucTeM. PemeHue cucreM
JBYX YPaBHEHUHN BTOPOM CTENEHU C IBYMsI [IEPEMEHHBIMU.
Ilenp — BbIpabOTaTh yMEHHME pelIaTh NPOCTEHININE CHUCTEMBI, COJAEpIKallue
YPaBHEHUS BTOPOM CTEIIEHU C ABYMS NEPEMEHHBIMH, U PEIIATh TEKCTOBBIE 3a1a4U
C IOMOIIBIO COCTABJICHUS TAKUX CHCTEM.
4. Apudmernyeckasi 1 reomerpudeckasi nporpeccu (15 yacon)
ApudmeTrnueckass U reomerpuueckas mporpeccur. DopMynbl n-ro 4ieHa u
CYMMBI N TIEPBBIX WIEHOB POTPECCUMN.
Lenbp — nath nmoHsTHE 00 apU(PMETUYECKON M TEOMETPUUYECKON MPOTPECCHIX Kak
YHCJIOBBIX IIOCIEN0BATENBHOCTAX 0COO0r0 BUA.

5. DjieMeHTbl KOMOMHATOPUKM ¥ TeOpHHU BepositHOcTedl (12 yacoB)
KomOunaropusie  3amaun.  IlepecTaHOBKHM,  pa3MeIllEHUs,  COYETAHMUS.
[lepectanoBku. Pazmemenus. Coueranus BeposTHOCTh Ciiy4aitHOToO cOOBITUS
3HaTh (OpPMyYJBI 4YKCIIa TEPECTAaHOBOK, pa3MEIICHHM, COUYEeTaHU U  YMETh
MOJIb30BATHCS UMHU.
YMeTrp moab30BaThes  hopMysion KOMOWHATOPUKH TPU  BBIYUCIICHUH
BEPOSATHOCTEM.
6. IloBTopenue (20 yacoB)
Lens: IloBTOpeHue, 0000IIEHUE U CHUCTEMAaTU3AIUs 3HAHUN, YMEHUN 1 HABBIKOB 3a
Kypc anreopsl 7-

Pasnen 3.
TemaTuyeckoe MIIAHUPOBAHUE ¢ YKA3AHMEM YACOB, OTBEAEHHBIX HA
u3y4eHHe TeMbl.

7 xknacca(102 gaca)

Ne i/mt Tema ypoka OcHOBHBIE BUJIbI YI€OHOMU JESTETHHOCTH
yUanmxcs

MHo:xecTBO. DjieMeHT MHO:KecTBa. [ToaMHOKecTBO. (3 4.)

1 MHuoxecTBO. DIIEMEHTHI MHOKECTBA

2 ITonMHOXECTBO

3 Pemrenne 3amay mmo remMe
"MHuoxecTtBo"

Boipaxenus. ToxaecrBa. YpaBHeHusi. CTaTuCTHYECKHE XapaKTEPUCTUKH. (23 4.)




4-5 | YucnoBble BBIPAKEHUS OcymiecTBisATh B OYKBEHHBIX
BBIPDAKCHUSAX YHUCIIOBBIE ITOJICTAHOBKH M
6-8 | BolpaskeHHs C IEPEMEHHBIMU BBITIOJTHATH COOTBETCTBYIOLINE
BBIYHMCIICHUS;  CPaBHMBaTh  3HAUCHHUS
9-10 | CpaBHeHME 3HAYCHUN BBIPAKCHUM OyKBEHHBIX BBIPAKEHUH IPH 3aJaHHbIX
3HAYCHHAX BXOJIAIINX B HHX
11 CoiicTBa AEUCTBUI HaJl YMCIAMU HCPEMCHHBIX,  NPHMCHATE  CBOMCTBA
JEeWCTBUI HAJ YUCIAMU IPU HaXOXICHUU
12 ToKIecTBa. 3HAYECHUU YMCIIOBBIX BBIPAKECHUM.
ToaecTBEHHBIE TPEOOPa3OBAHMS Mspnexatk MHbOpMaIMio W3 TadMIl M
BLIpAKEHHIT IUarpaMM, BBIMIOJHATh BBIYMCICHUS 10
13 O606maromuii ypok "Bripakerus u TaOMMYHBIM  JaHHBIM. Onpenensits Mo
TOK/IeCTBA". 3apOsKIEHHE ANTeOpHI. AdarpaMmaM HauboNbIIHE H
An-Xopesmu HaUMEHbBIINE  JaHHbIC,  CPaBHHUBAThH
14 | KontponpHas paboTa Ne 1 BOTMIHHEL.
«Bripaxxenus. ToxaecTBa» Ipexcrapiare  mHdOpMAIMIO B BHIE
15 VDABHCHHE K €TO KODHH TaONMUI,  CTOJIOYATBIX W KPYrOBBIX
aUarpaMM, B TOM 4YHCIE C ITOMOIIBIO
= = KOMITBIOTEPHBIX TIPOTPAMM.
16-17 | JIunelinoe ypaBHEHUE C OJJHOU p porp
HEDEMEHHOM [TpuBOANTH TIPUMEPHI YHCIOBBIX JTAaHHBIX
P (ueHa, poct, BpeMsi Ha JOpOry U T. 1.),
18-20 | Pemenue 3ama4 ¢ HOMOILBIO
- HaXOJUTh cpenHee apu(MeTHdecKoe,
ypaBHEHHIA
1 060G — pa3Max 4HCIOBBIX HAaOOPOB.
yo [HArOIlK ypoK Ha TeMy [TpuBOANTE coONEpKATEIBHBIE TPUMEPHI
« Y PABHCHHC C OZAHON TICPCMCHHOMY UCIIOJIb30BAHUSL CPEIHUX [UIS OIHCAHHUS
22-23 | Cpennee apudmeTndeckoe, pasmax u JAHHBIX (YPOBEHb BONBI B BOJIOEME,
MozAa CIIOPTUBHBIC TIOKA3aTEIH, OIpE/eIICHHE
24 Menuana Kak cTaTUCTAYECKAs IPAaHUL KINMATHIECKUX 30H).
XapaKTEPUCTHKA
25 Pemenue 3aiau Ha Temy
«CTaTUCTHYECKIE XapaKTEPUCTHKI
26 Konrtponbnas pabora Ne 2 Ha Temy
«YpaBHEHHUE C OJHON IEPEMEHHOM.
CraTucTHYeCKHE XapaKTEePUCTHKU
®yuxkuun (11 yacos)
27 [TonsiTue GpyHkuMM IIPaBUIIBHO ynoTpeOasiTh
(GYHKINOHATIBHYIO TEPMHUHOJIOTHIO
28 | AHamuTHYecKuii crioco0 3amaHus (3nayenne (GyHKIMHU, apryMeHT, rpadux
byHKIMN byHKIHN, o0nacTh oIpeJieNieHue,
29 BperunciieHue 3Ha4YeHUN (1)YHKIII/II\/’I 001aCTh 3Ha‘~ICHI/II/I), IIOHUMaTh €€ B
1o opmyre TEKCTE, B PEUH YUUTEIs, B POPMYIUPOBKE
30-31 | Ipadux pyuxmmm. [paduky peanphpix | 33144, HAXOAUTh 3HAUYCHUA (YHKIHI,
npoueccoB.M300peTenne meTona 3a/laHHBIX hopmyioit, TabIHIeH,
koopaunar. P. Jlekapt u I1. @epma. rpaukom; pernath 0oOpaTHyIO 3ajady;
32 [Tpsmasi mpoONMOPIMOHANIBHOCTE U €€ CTPOMTH TPAQUKK JTHHEHHOH (yHKIHH,
rpaduk npsAMON u oOpaTHoOH
33 | Pemienwue 3a1a4 Ha TeMy «IIpsimas IpOHOPLIHOHATIPHOCTH,
NPOTOPIHOHATBHOCTS H €€ Tpabuky UHTEPIPETHPOBATH B HECIIOKHBIX
34 Jluneiinas QyHkus u e€ rpaduk clyHdasx . rpaguxu peallbHbIX
3aBUCUMOCTEH  MEXAY  BEITHMYWHAMH,




35

B3aumHoe pacnonoxenue rpagukoB
JTUHEHHBIX (PYHKITII

OTBCYAA HAa MOCTABJICHHLIC BOIIPOCHI

36 Pemenue 3amay mo Teme «JIunelnas
GyHKIHS
37 Kontpoinbnas padora Ne 3 Ha Temy
«JIunelinas QyHKIU»
Crenenb ¢ HaTYypaJbHBIM NMoka3zaresaeM (11 4.)
38 Omnpenenenue CTENeHH ¢ OnuceiBaTh MHOXECTBO IENBIX YHCET
b
HATYpaJIbHBIM ITOKa3aTeleM MHOJKECTBO  pallMOHAJIBHBIX  YHCEl,
39-40 | YMHOXEHHE U JICIICHUE CTCIICHEH COOTHOIIICHUE MEXKIY 3TUMH
MHOKECTBaMHU.
41-42 | Bo3BeneHue B cTenenb npousseneHus | CpaBHUBATh u YHOPANOYHNBATH
U CTEIleHU parroHaIbHbBIC qrca, BBITIOJTHSTh
43 OZHOWICH 1 €r0 CTAHAAPTHBI BUJ BBIUHCJICHUS C PAllMOHAJILHBIMU YHCIIAMH,
BBIYHCIIATh 3HAUCHUS CTEMCHEH C IeIbIM
44 | CnoxeHue U BEIYMTAHUE OJHOUIEHOB | [1OKA3aTCIEM.
DopMyJIHpOBaATH omnpeacieHue
45-46 | YMHOXeHHe oHOWICHOB. Bo3senenne | KBAAPATHOIO KOpHA us HHucia.
OLHOWIEHOE B CTEICHD Hcnonb3oBare rpaduk yHKIHH y= X2
47 Dy y=x2, y=x°, 1 nx rpadukn JUTSL HAXOXKJCHHUS KBaJpPaTHBIX KOPHEH.
’ ’ BBluucnsate TOYHBIC W TPUOIMKECHHBIC
3HAYEHUS KOpHEH, HUCIONB3ysd MpH
48 KonTponbnas pabota Ne4 Ha temy PHEH, y p
HEOOXOJUMOCTH  KAJIBKYJISITOP; IIPOBO-
«CTenenpb ¢ HaTypaJIbHbIM .
OKA3ATEIENY JUTh OLIEHKY KBaJpaTHBIX KOPHEH.
MHuorouens! (17 4.)
49 MHoroujieH ¥ ero craHIapTHBIIA BUI dopMmynupoBaTh 3aIIUCHIBATh B
Y )
CUMBOJINYECKOH (hopmMe M 0OOCHOBBLIBATH
50-51 | CioskeHue U BEIYMTaHUE MHOTOYJIEHOB | CBOMCTBA  CTENEHM C  HATypalbHBIM
MoKaszareiaeM;  MPUMEHSITh  CBONCTBa
52-54 | YMHOXEHHE OJHOUJIEHA Ha CTCTICHU AT npeodpa3oBaHus
MHOTOWIEH BBIPAXEHUU U BBIYMCIICHUN.
55-57 | BelHECEHHUE OOIIEr0 MHOKHUTENS 32 BEInoNHATE 1€HCTBHUSA ¢ MHOTOYJICHAMHU.
CKOGKH BBIONMHATE  pa3noKeHUE MHOTOYJICHOB
58 | KontponbHas pabora Ne 5 Ha Temy Ha MHOKHTCIIH.
«CII0KEHMe U BLIYATAHIE Pacrio3naBaTh KBaJpaTHBIA  TpexXdlieH,
MHOTOUIIEHOBY BBISICHATH BO3MOXKHOCTH Pa3lIOKCHUS Ha
59-61 | YMHOKCHIE MHOIOUICH MHOKUTENH, TMPEACTaBIATh KBaJpaTHBIN
HA MHOTOWICH TPEXWIEH B  BHJE  NIPOU3BEICHUS
62-63 | PasnoxeHne MHOTOUJIEHA HA J;[HHGHHHX MHOMHTCIICH.
MHOKHTEH CITOCOOOM TPYITITHPOBKH PAMCHAITE PasIITIHBIC (bopmsr
64 OGobm@Ionii ypoK Ha Temy CaMOKOHTPOJIS npu BBITIOJTHEHUH
npeoOpa3oBaHui.
«[Ipon3BeneHe MHOTOYJICHOB peobp
65 KonrtpomnsHas pabora Ne 6 Ha Temy
«MHOTOYJICHBD)
@opMmMyJibl COKPAIIEHHOT0 YMHOKeHHs (19 4.)
66 Bo3Bsenenue B kBajipaT CyMMBbI U BEIToHATE IEUCTBUS ¢ MHOTOWIECHAMHU.

Pa3HOCTH JBYX BBIPAKECHUI

BriBoauts

(GbopMysIBl  COKpaleHHOTO




67 BosBenenue B ky0 CymMMBbI U YMHOXKEHUS, MIPUMECHSITh ux B
Pa3HOCTH JABYX BBIPAKCHUMN npeoOpa3oBaHMIX BBIpaKEHUI u

68 Paznoxxenne Ha MHOXKUTEIH C BBIYMCIICHUSAX.

HOMOILLI0 (GOPMYJI KBaZpara CyMMbI U | BBINONHATE  pasnokeHHe MHOTrOYJICHOB
KBaJpaTa pa3HOCTH Ha MHOXKUTEIH.

69-70 | Pemenmue 3anau Ha TeMy «Pasnoxenue | PacrmosHaBaTh — KBaJpaTHBI — TpeX4seH,
Ha MHO>HUTEJIU C TOMOIIbIO (bopMyH BBIICHATH BO3MOKHOCTH PaA3JIOKCHHUSA Ha
KBajgpaTa CyMMBbI U KBagpaTa MHOXHUTECIN, NPCACTaBIATE KBaApaTHBIN
pPa3HOCTHY TpeX4wieH B  BHJAE  IPOU3BEICHHA

71-72 | YMHOXEHHE pa3HOCTH JIBYX JMHEWHBIX MHOXHTEIEH.

BLIpa)KeHI/Iﬁ Ha UX CYMMY HpI/IMeHSITB Ppa3InYHbIC q)OpMBI

73-74 | Pasnoxenue pasHoCTH CaMOKOHTPOJIS npu BBITIOJTHEHUH
KBaJPaTOB Ha MHOXKUTEIIH npeoOpa3oBaHHii.

75-76 | PazyoxeHne Ha MHOXKHUTEIIU CYMMBI U
pa3HOCTH KyOOB

77 KoHntposnbhas pabora Ne7
«DOopMyIIBl COKPAILIEHHOTO
YMHOXEHUS

78-79 | IIpeobpazoBaHHE 11ETOTO
BBIPQXEHHS] B MHOTOWICH

80 Pemenue 3a1a4 Ha TeMy
«[IpeobpazoBanue 11€I0T0
BBIPQKCHHS] B MHOTOWICH)

81-82 | IlpumeHeHre pa3TuIHBIX
CIoco0O0B ISl pa3JIOKEHUs Ha
MHO>KUTEIH

83 O6o0maromuit ypok Ha TEMY
«[IpeobpazoBanHue HEIBIX
BBIPKECHUI»

84 KonrtponbHas pabora Ne 8 Ha Temy
«IIpeobpazoBaHue 1ETBIX
BBIPAKCHUI»

Cucrembl JTuHeliHbIX YpaBHeHui (15 4.)

85 JInHeitHoe ypaBHEHHUE C IBYMS Onpenensartb, SBIAETCA JU Tapa YHUCEN
nepemeHHbIMHU. [1. Depma- pellieHneM JaHHOTO YPaBHEHUS C JBYMs
OCHOBOITOJIOKHUK TEOPUH PEIICHUS MIEPEeMCHHBIMH;  TIPUBOAHWTH  MPUMEPHI
YpaBHEHUI ¢ HECKOIbKHUMHU pellleHusT ypaBHEHUH C JByMs Tepe-
NEPEMEHHBIMH. MEHHBIMH.

86 | I'paduk nunelHOTO ypaBHEHUS C Pemars 3aJa4H, anreOpanyeckon
JBYMsI TIEPEMEHHBIMHU MO/IENTBI0 KOTOPBIX SIBIISIETCS YpaBHEHHE C

87 Cuctembl TUHEHHBIX YpaBHEHUH C ABYMsA IIEPEMEHHBIMHU; HAXOJWUTh LEIIBbIC
JIBYMsI TIEpEMEHHBIMH pelieHus myreM nepedopa.

88 ['paduyeckuii cmocob pereHus Pemath cucTeMBl IBYX ypaBHCHHH ¢
CHCTEMBI JINHENHBIX YPaBHEHU AByMsA  TICPEMCHHBIMM,  YKa3aHHbBIC B
C IBYMsI IEPEMEHHBIMH. COACPKaHUH.

89-90 | Crioco6 mozncranoBku. Pernenne 3aau | Pemmarh TCKCTOBRIC 3aJa4uu
Ha TeMy «CI0co6 TOICTaHOBKH» anredpanyeckuM CIocoOoM: MEePexoanuTh

91 Cr10co6 CI0KEHMS OT CJIOBECHOW (HOPMYIHUPOBKH YCIOBHUS

3aJa4u K anre6pa1/1quI<0171 MOJCIIN IYTEM




92-93

Pewenue cucreMm ypaBHEHUN

COCTAaBJIICHUSI ~ CUCTEMBl  YpaBHCHUM;

CIOCOOOM  CIIOXKEHUS peliaTh COCTaBIICHHYIO CUCTEMY
94-96 | Pemenwue 3a/1a4 ¢ MOMOIIBIO CUCTEM YpaBHCHHIA; HUHTEPIIPETHPOBATH
ypaBHEHUU pe3yInbTar.
o7 O0o00marommii YPOK Ha TEMY CTpOI/ITB rpa(bmcn ypaBHeHI/Iﬁ C JIByMiA
«CucreMbl JIMHEUHBIX YPABHEHHI NEPCMCHHBIMU. Koncrpynposars
08 KonTposbHas pabora Ne 9 Ha Temy SKBUBAJICHTHBIC PEUEBHIC BBICKA3bIBAHUS
«CHcTeMBbl JINHEHHBIX YPaBHEHUI C HCIOIB30BAHHEM aIredpamveckoro u
F€OMETPUYECKOTO S3BIKOB.
Pemare u wuccrenoBaTh YpaBHEHHS H
CHCTEMBbl  YpaBHEHHH  HAa  OCHOBE
(G YHKIMOHATBHO-TPAQUUECKUX
IIPEACTABJICHUM YPaBHEHUM.
IMoBTOopenue. Pemenue 3axa4 (3 4.)
99 [ToBTOpenue. OqHOUNICHBI U 3HaTh MarTepuall, U3Y4YeHHBIH B Kypce
MHOTOYJICHBI. MaTeMaTHKH 3a 7 Kiacc.
100 | [ToBTopenue. ®opmyIibl YMeTh NPUMEHSTH MOJIYYCHHbBIE 3HAHMS
COKPAILIIEHHOI'0 YMHOXECHUS Ha MPaKTHKE.
101 | Mrorosas KOHTpoOJbHas paboTa YMeTh JOTHYeCKH MBICIHUTh, OTCTaUBaTh
CBOI0O TOYKY 3pEHHS M BBICIYIIMBATH
102 | [ToBropenue. CrerneHs C MHCHHE IPYTUX, paboTaTh B KOMaH/E.
HATYypaJIbHBIM IOKa3aTeeM.
DyHKIUH.
8 kiacca (102 yaca)
No /it Tema ypoka OcHOBHBIE BUIbI YI€OHOMU JEATETHHOCTH
yUanmxcs
PAIIMUOHAJIBHBIE JIPOBH (23 Y)
1 [TonsiTue panroHanbHOU ApoOU Pacnio3naBaTte  1enble  panOHAIbHBIC
BBIpQXEHHS, JApPOOHBIE pallMOHAIbHBIE
2 JlomycTUMBIE 3HAUEHHUS IEPEMEHHBIX, | BEIPAXKECHHS, IIPUBOJUTL NPUMEPHI TAKHUX
BXOJISIIIUX B IPOOHBIE BBIPAKECHUS BBIPAKECHUIA.
3 OCHOBHOE CBOWCTBO JpOOH DopmynpoBaTh ONIpENIENEHNS:
palMOHAIBHOTO BBIpaXKCHHSI,
4-5 | Cokpamenue apobeit JONyCTUMBIX ~ 3HAYEHHUH  IEPEMEHHOM,
TOXJECTBEHHO  PaBHBIX  BBIPAXXEHUH,
6 CJl0KeHUe U BblMMTAHME Apobeil ¢ | TOKJECTBA, PABHOCHILHBIX ypaBHEHUH,
OZMHAKOBBIMH 3HAMEHATEIAMHU paIMOHABPHOTO YPaBHEHHUSI, CTETCHH C
HYJIEBBIM TOKA3aTeNIeM, CTETIEHH C LEIbIM
7 CrnoxxeHue W BBIYMTAaHUE JPOoOeit ¢ OTPHIATCIILHBIM noxasaTeneMv,
MIPOTUBOIIOJIOKHBIMUA 3HAMEHATEIISIMH CTAHJAPTHOTO BHJA umMCAd, 00p ATHOM
MPOTIOPITMOHATHHOCTH; CBOIiCTBA:
8-9 CrnoxxeHue W BBIYMTAaHUE TpoOeil ¢ OCHOBHOC CBOUCTBO palliOHAILHOH

Pa3HbBIMU 3HAMCHATCIISIMU

IpoOW, CBOWCTBAa CTEMEHU C IEJIBIM
MoKa3aresieM, ypaBHEHUH, PyHKIIHH;




10

CrnoxxeHue W BBIYMTAaHUE JPOOEH ¢
L(E€JIBIMU BBIPAKEHUAMU

npaBuia; CIIOKEHH, BBIUMTAHMUA,
YMHOXXCHHUS, JeJIEHus Ipo0ei,
BO3BEACHUSI JIpOOM B CTEIEHb; YCIOBUE

11 Ypok 00001IeHNS 3HAHUH TI0 TEMe paBeHCTBa IpoOHU HYJIIO.
«PalOHATbHBIE POOH» Jloka3bIBaTh CBOMCTBA CTEICHU C IEIBIM
nokazareneMm. OmnuceiBaTh TpadudecKuit
12 | Koumponvnas paboma Ne 1 no meme | METOIl PCLICHUsS YpPAaBHCHHH C OJHOM
Payuonansisie Opobuy nepemMeHHol.  [IpuMeHsATP  OCHOBHOE
CBOWCTBO pAalMOHAIBHOM ApoOu  [is
13 YMHOXeHHe Ipobeit COKpallleHUsI U mpeoOpa3zoBaHus ApoOei.
[TpuBoauTE ApOOH K HOBOMY (0O0IIEMY)
14 | BosBenenue apo0H B CTENEHb SHAMCHATCJIIO. Haxomuts CyMMy,
pa3HOCTh, TIPOM3BEICHHE U YacTHOE
15 TpeobpasoBanie ApOGHBIX npoOei.  BBINOMHATH  TOXIECTBCHHBIC
. npeoOpa3oBaHus panroHaIBHBIX
BBIPAXECHHH, COIEPIKALIUX YMHOKEHUE .
BbIpakeHHi. Permare  ypaBHeHus ¢
16 Tlenenue apobeit MIEPEeMEHHOM B 3HAMEHATeJe IPOoH.
[IpuMeHsATh CBOWMCTBA CTENEHU C LEIbIM
MoKa3aresieM ns  mpeoOpa3oBaHUs
17 [IpeoOpa3zoBanue parmoHAIBHBIX . A peoop
. BBIpQOXXCHHWH. 3amuchiBaTh YUCIA B
BRIPDKCHUM, CONICPHKAILMX ACTICHUC CTaH/JAapTHOM BUJIE. BrimonusaTe
= MIOCTPOCHHE U YTEHHUE TpaduKa KIIMH
18-19 | CoBMecTHBIE OEWCTBUS C p padp byn
paloHaIbHBIMU APOOIMU
20 Pemenue 3amau Ha BBEIYHCIIEHHE
CpeIHel CKOPOCTH.
21 OyHKIUSA y=K/X, €€ CBOWCTBa U
rpaduk
22 [Toctpoenue rpaduka GyHKIUSA
y=K/X, uyTeHHue rpaduxa.
23 Koumponvnas paboma Ne2 no meme
«Payuonanvuvie opoouy
KBAJIPATHBIE KOPHHU (19 Y)
24 PanmonaneHbIe YmCTa OnuceIBaTh: TIOHSITHE MHO>KECTBA,
9JIEMEHTAa MHOKECTBA, CIIOCOOBI 33 aHUs
25 JlelicTBUTENLHBIE YUCIIA MHOKECTB; MHOXECTBO HATypaJbHBIX
YHUCeNl, MHOXXECTBO  IICNIBIX  YHCel,
26 [TonsiTre aprupMETHIECKOTO MHOXECTBO panuoOHAIbHBIX YUCEIL,
KBATPATHOTO KOPHS MHOKECTBO JICHCTBUTEIBHBIX YHCET |
CBS3M  MEXKAY OTHMH  YHUCJIOBBIMH
27 | Pemenue 3aga4 no Teme MHOKECTBAMH, Sy MEKIY
«ApndMeTHuECKuH KBaIPATHBI O0ECKOHEYHBIMU JIECATUYHBIMH APOOSIMHU U
paroHaIbHBIMH, UppaIrMoHaTLHBIMU
KOPCHB)
yriciaMu. Pacrio3HaBaTh palliOHAIBHBIE U
8 Vpasrenne X2 =a UppalMOHATbHBIC  YHWCla.  [IpUBOJIUTH
OpUMEphl  pPAllMOHATBHBIX  YHUCET |




29 [TpubnuxEHHbIC 3HAUYCHUS VPPALMOHATIBHBIX YHUCEN. 3alUChIBATh C
KBAJIPaTHOTO KOPHS MOMOIIBIO (POpMYJT CBOWCTBA JACUCTBUH C
JEHCTBUTEIILHBIMY YHCIIAMHU.
30 Oyukius y=VX " ee rpaduk DopMyIMpoBaTh ONPEIEICHUS:
KBaJIPATHOTO KOpHS u3 qucia,
31-32 | KBamparTHblii KOpeHb H3 apu(MeTHyecKoro KBaJpaTHOrO KOPHS U3
IpOM3BENEHUs U IpoOu. Penienne 1ucia, PaBHBIX MHOKCCTB,
sanaq MOJIMHOZKECTBA, IEPECEUCHUA MHOKECTS,
OOBEIMHECHUSI ~ MHOXKECTB;  CBOWCTBA:
33 KBaapaTHplli KOpeHb W3 CTEIICHU Gymiawmn y = x°  apudmerndeckoro
KBaJPaTHOTO KOPHS, (PYHKITUH.
34 Konmponwnan paboma Ne3 no meme Jloka3bpIBaTh CBOICTBa aprU(PMETHUECKOTO
KBaJIPAaTHOT'O KOPHSI.
«Keaopamnvle xopHu» C Lo 2
TpouTh rpaduKu GYHKIIUN y = X U
35 BriHeceHre MHOXKUTENSA 3a 3HAK Y- VX
[IpumeHsTh TOHATHE apUPMETUUECKOTO
KOpHL. KBQJIPATHOTO KOPHS It BBIYHCIICHHS
3HAYEHUI BBIPAKECHUH.
36 Buecenue MHOXUTENST TOJ 3HAK
Yopomark  BBIpOKEHHUS, COJEpIKallue
KOpHL. apu(MeTHYECKHE KBAJIpPATHbIE KODHH.
- Pemats ypaBHEHHUS. CpaBHuBath
37-38 | Ynpomenue BHIpaenyi, 3HAQYEHHUsI  BBIpAXECHUH.  BpINOIHATH
COACPpKAINX KBAIPATHRIC KOPHH npeodpa3oBaHue BBIpa)KECHUI C
- MPUMCHCHUEM BBIHCCCHUS MHOXKHUTEIIS
39 PasnosxieHne BbIpaKeHNH, U3-TI0JI  3HaKa  KOpHS,  BHECEHHS
COJCPIKalllMX, KBAAPATHbIC KOPHX Ha MHOKHTEJIS TIOJ] 3HAaK KOPHS. BhINMOIHATH
MHO>KUTEH OCBOOOKJEHHE OT HPPAMOHATBHOCTH B
3HaMEHAaTeIe Ipoowu, aHaau3
COOTHOIIIEHUI MEXAy  YHCIOBBIMH
40 Cokpallienue pobeil, CoNepIKAIIIX MHOKECTBAMH U WX JIEMEHTaMHU
KBaJIpaTHBIC KOPHU
41 OcB0OOOXIEHHE OT UPPAIMOHATHHOCTH
B 3HAMeHaTeJse 1poou
42 Aomunucmpamuenas KOHMpOIbLHAS
paboma Ne 4 3a nepsoe nonyzooue.
KBAJIPATHBIE YPABHEHUS (21u)
43 Henonnble kBaipaTHbie ypaBHEHUs. | Pacmo3HaBaTh W TNPUBOJUTH TMPHUMEPHI
KBQJIDATHBIX ~ ypPaBHEHUH  pa3IUYHBIX
44 Pemenre HEMOMHBIX KBaIpaTHBIX BU/JIOB (TOTTHBIX, HEIIOJIHBIX,
ypaBHEHMIA. MPUBEAEHHBIX ), KBAAPATHBIX TPEXUICHOB.
OnuceiBaTh B OO0IIEM BHUJC pEIICHHE
45 QDopMyJ]a KOpHeI\/’I KBaJgpaTHOI'O HCIMOJIHBIX KBAAPATHBIX ypaBHeHHﬁ.
ypaBHEHHS DopMyIUpPOBATH § OIpEICIICHUS :
ypaBHEHUS nepBou CTETICHH,
46 Pemenne kBaspaTHbIX ypaBHeHH o | KBaApaTHOro  ypaBHEHHA, KBaJApaTHOTO

bopmyne

TpEXUJIeHa, TUCKPUMUHAHTA KBAaJIPATHOIO
YpaBHEHUs M KBAJpPATHOIO TpPEXUIICHA,
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Pemenue ypaBHeHui, CBOQAIIUXCA K
KBaJPaTHBIM

48 ®opMyna KOpHEW KBaAPaTHOIO
ypaBHeHuu Il Buna

49 Pemenne 3amad ¢ nmomoInpro
KBaJIpaTHBIX YypaBHEHUU

50 Pemenune 3amad ¢ nomoiibro
KBaJIpaTHBIX YypaBHEHUU

51 Teopema Buera

52 IIpumenenue Teopemsl Buera s
pelleHus 3a1a4 ¢ mapaMeTpoM

53 Koumponvnasa paboma Ne5 no meme:
«Keaopamnvle ypaenenus ».

54 Pemenne ApoOHBIX palMOHATBHBIX
YpaBHEHUH C OJIMHAKOBBIMU
3HAMEHATEISIMH.

55 Pemenne npoOHBIX palMOHAIbHBIX
YpaBHEHUH C TPOTHUBOIIOIOKHBIMHU
3HaMEHATEJSIMU

56 Pemenne npoOHBIX palMOHAIbHBIX
YPaBHEHUH C Pa3HBIMHU
3HaMEHAaTeIsIMHU

57 Pemenne npoOHBIX palMOHAIbHBIX
yYpaBHEHUHU

58 Pemenune 3anay Ha qBUKEHHE C
MIOMOILBIO YPaBHEHUN.

59 Pemenue 3anad Ha ABMKEHHE MO pEKe
C IOMOIIBIO YPABHEHUM.

60 Pemenue 3amau Ha paboTy ¢
NOMOUIbIO YPABHEHHM.

61 I'padpuaeckuit cocod pereHus
YpaBHEHUM.

62 O06o0maromuii ypok 1mo Teme

«/IpoOHbIe panroHaTbHBIE
YpaBHEHHUS.

KOpHS KBaJpaTHOIO TPEXUIICHA;
OMKBaJIpaTHOrO ypaBHEHUS; CBOICTBa
KBaJpaTHOrO TpEXwieHa; TeopeMy Buera
u oOpaTHyIO el TeopeMy. 3aluChIBaTh U

JIOKa3bIBaTh bopmyny KOpHeM
KBaJIpaTHOTO ypaBHeHUs. MccinenoBarh
KOJINYECTBO KOpHE# KBaJJpaTHOTO

YPaBHEHHs B 3aBHCHMOCTH OT 3HAaKa €ro
JUCKpUMHUHAHTA. JloKa3bplBaTh TEOPEMBI:
Buera (mpsmyro wu  oOpaTHyw), O
pa3jI0KEHUN KBAJPAaTHOIO TPEX-UJIEHA Ha
MHOJKHTEJIHM, O CBOWMCTBE KBaJpaTHOIO
TpéXuseHa c OTPULIATEIIbHBIM
JUCKPUMHHAHTOM.

OnucelBaTh Ha IMpUMEPAX METOJ 3aMEHBI
IIEPEMEHHOM JIJIs pELICHHs YPaBHEHUH.
Haxonutbe KOpHM KBaJlpaTHBIX YPaBHEHUH
pa3iauuHbIX BUAOB. lIpumeHsTH Teopemy
Bueta u oOpatHyro el Teopemy.
BbIonHATE  pa3nokeHue KBaJpaTHOTO
TpéXwieHa Ha MHOXuTenu. Haxomuts
KOPHM ypaBHEHHUH, KOTOpbIE CBOJSATCS K
kBazpaTHbIM. COCTaBJIATb KBaJpaTHbIE
YpaBHEHUSI U YpPaBHEHMsI, CBOJSIIMECS K
KBaJIpaTHbIM, ABJIAIOILUECS
MaTEeMaTUYECKUMU MOJEIISIMHU pealbHbIX
CUTyalHi




63 Koumponvnasa paboma Ne 6 no
meme: «/[poduvie payuoHnanvhvie
VDaBHeHUsL.
HEPABEHCTBA (20 4)
64 UwucoBble HEpaBEHCTBA
65 Pemenue 3anau no teme «Yucnosbie
HEPaBEHCTBA»
66 CBOICTBa YHCIIOBBIX HEPABEHCTB ®opMyIMpOBaTh M JIOKa3bIBaTh CBOMCTBA
YHUCIOBBIX HEPaBEHCTB. lcmoib30BaTh
67 [TpuMeHeHrEe CBOMCTB YMCIIOBBIX afmapar  HEpaBCHCTB  JUI1  OLCHKH
HEPABCHCTB MOTPEIIHOCTH U TOYHOCTH MPUOIMIKEHHS.
Haxomuth mepeceueHue u oO0beIUHEHUE
68 TIpHMeHEH e CBOHCTE YHCIOBbIX MHOXECTB, B YaCTHOCTH  YHCIIOBBIX
. MIPOMEIKYTKOB.
HEPABEHCTB IS OLIEHKU BBIPAKCHHIA P YTKOB.
Pemate nmHeliHbIE HepaBeHCTBa. Pemars
69-70 | Criokenne H yMHOKeHWE 4uCiOBbx | CACTEMBI JIMHEHHBIX HEPABEHCTB, B TOM
YHCJIe TaKUX, KOTOPbIE 3alMCaHbl B BUJIEC
HEPABEHCTB .
JIBOITHBIX HEPABEHCTB.
71 [IpumeneHue CBOMCTB HEPABEHCTB JIJIsI
OLICHKH TIEpUMETPa U TUIOIIAIH
MPSIMOYTOJIbHUKA
72 [TorpenrHocTh ¥ TOYHOCTH
npuOIMKEeHUs
73 Koumponvnasa paboma Ne7 no meme:
«YHucnosvie nepasencmea u ux
ceolicmeay
74 [lepeceuenne u 00beTMHEHNE
MHOYECTB
75 YucnoBsle NMPOMEXKYTKU
76 [lepeceuenne u 00beTMHEHNE
YHCIIOBBIX MPOMEXKYTKOB
77 Jlunelinbie HEPABEHCTBA C  OHOM
[IEPEMEHHOM.
78-79 | Pemenue IMHEHHBIX HEPABEHCTB
80 Pemrenue 3aga4, cBOOSIIAXCA K
PELICHUIO JTMHEHHBIX HEPABEHCTB
81 Pemenne cuctem HEpaBeHCTB C




OIHON TEePEMEHHOU

82 Pemenue qBOMHBIX HEPAaBEHCTB

83 Konmponvnas paboma Ne 8 no meme:
«Hepasencmea ¢ 00HOU nepemenHOU
U ux cucmemvly

CTEIIEHD C HEJIBIM IIOKA3ATEJIEM. QJIEMEHTBI CTATUCTHUKMU (144)

84 OnpeneneHyue CTENEHU C LEIbIM 3HaTh OINpEAEICHUE U CBOMCTBA CTEIEHU
OTpULIATEIIBHBIM C I CJIBIM IIOKA3aTCJICM. HpI/IMeHHTB
CBOICTBA CTEINIEHU C LIEJBIM [10KA3aTEIEM

[I0Ka3aTesieM IOPU  BBIIOJHEHUU  BBIUUCICHUH U
npeoOpa3oBaHuU BBIpKEHUI.

85 HaxosxeHue 3HaueHus BBIPaXKEHUS, Hcnonp30BaTh  3alMCh  YHCEl B
COJIEPIKALIETO CTEIEHb CTaHJAPTHOM BHUJE MJIsi BBIPOKEHHUS H
COIIOCTABJIECHUSI  Pa3MEpPOB  OOBEKTOB,

86 BeinonHenue ynpaxxHeHHi 110 TeMe « | JUTUTETbHOCTH IIPOLIECCOB B
OnpeneneHue CTENEHHU C 1EeJIbIM OKpYXKaromem MHpC. IIpuBoauTh
HOKa3aTeIeM IpUMEPHI penpe3eHTaTUBHOM u
Hepenpe3eHTaTUBHOM BBIOOPKHU.

87 CBolicTBa CTENEHU C LENBIM MsBnekars nHQOpMALHMIO M3 TAOJIHIL
OKA3aTeTeM YacTOT M OpPraHu30BaTh HH(OpMAIMIO B

BUJIE TabIuL 4acToT, CTPOUTh

88-89 | [IpumMeHeHHe CBOMCTBA CTEMICHH C MHTEPBATLHBIA Psi/I.

Hcnonb30BaTh HarjIsiiHOE MMpCACTAaBJICHHUC

LEIbIM I10Ka3aTeeM .
CTaTHUCTUYECKON uH(pOpManuu B BUJE

CTOJOYATBIX U KpYroBbIX JUArpamMm,
IMMOJIMT'OHOB, TUCTOT'PAMM.

90 CraHgapTHBIA BHJ YHUCIIA

91 Pemenue 3ana4 o reme
«CTaHapTHBIN BUJ YUCIIa»

92 Konumponvnasa paboma Ne 9no meme
«Cmenens ¢ yenvim nokasamenemy

93 COop ¥ rpynnmupoBKa CTATUCTHYECKUX
JTAHHBIX

94 HaxoxneHue ctaTUCTUYECKUX TAaHHBIX
0 TaOJIUIlE YaCTOT.

95 Pemenne 3amau mo reme
«CraTucTuuecKkne TaHHbBIE

96 Harnsagnoe npencrasienue
CTaTUCTHYECKOW MH(POPMALIUH C
MIOMOIIBIO AUarpamMm

97 [ToUroH OTHOCUTENBHBIX YaCTOT.




['mcrorpammel
MNOBTOPEHHE (5 u)
98 [ToBTOpenue mo teme «PanoHanbHble | HAYUYUTCST NPUMEHATh  TEOPETUYECKUI
Apo6H» MaTtepual U3y4eHHBIN 3a Kypc anreopbl 8
KJjlacca, IPU PEIIEHUU TEKCTOBBIX 3ajay
99 [ToBropenue o reme «KBagpaTHble peryaupetn coOCTBEHHYIO NesTEIbHOCTD
KopHW». «KBagpaTHbIe ypaBHEHH» HOCPEICTBOM MHCEMEHHOU pean.
OneHuBaTh  JAOCTHTHYTBIH  pe3yibTaT
100 | IToBTopenue o Teme «JIpodHo- BBIOMPATh Haubonee  sdpexTrBHbIC
palLoHaNbHble ypaBHenns. Pemenne | C1OCOOBI pelleHus 3anauu
3a/1a4 ¢ MOMOIIBIO JPOOHBIX
paLMOHATILHBIX YPaBHEHUI»
101 | Amozcosas konmponvHas paboma Ne
10
102 | IloBTopenue no Teme «Pemenne 3agay
C TMIOMOUIBIO IPOOHBIX PALMOHAIBHBIX
YpaBHEHUI»
9 Kiaccos.
No /it Tema ypoka OcHOBHBIE BUIbI YI€OHOMU JEATETHHOCTH
y4aluxcs
KBAJAPATUYHASA ®YHKLUS (22 Y)
1-2 | @yaknusa. O6nacte omnpexaeneHuss u | OnuceiBaTh MOHATHE (QYHKIUU Kak MpaBuia,
00J1aCTb 3HaUeHUU (I)YHKHI/II/I YCTaHaBJIMBAOUICTO CBA3b MCKAY
DIIEMEHTAaMH JIBYX MHOXECTB.
3 CBoiicTea (yHKIHHL. dopmynupoBaTh OTIpeJIeJICHUS: HYJS
(GYHKINU; TPOMEXYTKOB 3HAKOIIOCTOSHCTBA
Bospacraromas u yObiBaromias byHKIT; byHKIH, BO3pacTaromeii
yHKIHH (yObIBaromieil) Ha MHOKECTBE; KBaJApaTUUHON
4 CpoiictBa  ¢ynkuuu. IIpomexyTku (byHVK LHH, KBaJIpaTHoro HEpaBeHcTBa,
CBOWCTBA KBAJIPaTWYHON (DYHKIMH, TpaBUiIa
3HAKOTIOCTOAHCTEA MOCTPOeHUS TPpahuKOB PYHKUIHUH C MOMOIIBIO
5 npeoOpazoBanuil Buga f(x) — f(x) + b; f(x)
CaotlicTBa (hYHKITUH. — f(x + a); f(x) — kf(x).
- Crpouts rpaduku QYHKIMH C [OMOIIBIO
6-7 | KagpaTHbIil TpEX4IIeH U €0 KOPHH. npeobpasoBani Bua f(x) — f(x) + b;
f(x) — f(x + a); f(x) — kf(x).
8-9 PaznoxeHue KBaJpaTHOTO TpexuyieHa CTpouTh Tpad¥K KBaIpATHIHON ()YHKIHIL
Ha MHOKHTCIIA [To rpaduky KBajgpaTHYHOH  (QYHKIMH




10 Koumponvnas paboma no meme | ONUCHIBATH €€ CBOMCTBA.
«@yykuuu u ux ceolcmaed. OnuceIBaTh CXEMAaTUYHOC  PACIIOJIOXKCHUEC
Keadpamuwiii mpexunen» napaboyibkl OTHOCUTENIBHO OCH a0CIucC B
3aBHCHUMOCTH oT 3HaKa CTapuiero
11 A o ko3 dunreHTa u JUCKPUMHMHAHTA
Hajlu3 KOHTpOJZH’HOH paboThL. COOTBETCTBYIOIIETO KBaAPATHOTO TPEXUJICHA
OyHkIms Y= ax‘, ee rpadux
12 o = y2
I'paduk u cBoricTBa PyHKIMHU Y= aX*.
13-14 | I'paduku pynxmmit  y= ax? + n, a(X -
m)?. CBoiicTBa (yHKImii
15 G 2
I'paduxu yHkmii y= ax” +n, a(X -
m)?, y= a(x - m)?> + n. Coiicta
byHKIMi
16-18 | [loctpoenue rpaduka KBaapaTHIHOMN
byHKIHH.
19 — N
Crenennas ¢pyHkius. OyHKus y = X
20 .
Crenennass ¢yukuus. Kopenp n-it
CTETCHH
21
Crenenb c paloHaIbHbIM
MIOKa3aTeJIeM.
22 Koumponvnas paboma no meme
«Kseaopamuunas ¢hynkyusy
YpaBHeHHUsI 1 HEPABEHCTBA C OTHOW NMepeMeHHOi 1 ux cucrembl. (15 )
23 . Pemate aBHCHUS TpETbel U YETBEPTOU
AHanM3 KOHTPOJIBHOUN paboTHI. YpaBHEe peThe CTBCPTO
CTEMEHH C TIOMOINBIO  PA3JIOKEHHs Ha
[lenoe ypaBHEHUE U €TO KOPHHU. MHOXXHTEIM W BBEJICHHUE BCIIOMOTATEIBHBIX
i MEPEMEHHBIX, B YacTHOCTH  peularh
TOpUsS BOIpOCa HAXO0X,
cTop onpoca o OHICHIH OuKBajpaTHbIE ypaBHeHUs. Pemars npoOHbIE
Gopmyn  kopHed  anreOpamyecKux paluMoOHaNbHBIE YpPaBHEHHMs, CBOAS UX K
ypaBHEHUH. [EeNBIM ~ YpPaBHEHUSIM C  TOCJEIyIOIeH
> MIPOBEPKOU KOPHEN.
24 BelnmonHeHNE yIIpa)KHEHUH 11O TEMeE POBED P .
Pemrate  HepaBeHcTBa  BTOpPOW  CTETICHW,
«Llenoe ypaBHEHHE 1 €O KOPHW. WCTIONB3Ys  IpaQuuecKue  IpeCTaBIIECHHS.
Hcnonp30BaTh  METON  HMHTEPBAJOB IS
25-26 | YpaBHeHuUs, MIPUBONMbIE K
pereHus HECJIOKHBIX paIoHaIbHBIX
KBaJpaTHbIM. HEPaBEHCTB.
27 Pemenne qpoOHBIX paliMOHaIbHBIX
YpaBHEHUM.
28

MeTons! penieHust APOOHBIX
palMOHAIBHBIX YPAaBHEHUI




29-30

Pemenue 1poOHBIX pallMOHANTBHBIX

ypaBHEHUI

31-32 . .
HepaseHnctBa BTOpoii CTENEHU € OJTHOM
MIEPEMEHHOM.

33 .
Pemennie HepaBeHCTB BTOPOU CTEIEHH
C OJIHOM IEpEMEHHOI

34-35 . .
HepasencrBa ¢ 01HOI epeMEHHOM.
Pemienne HepaBeHCTB METOIOM
WHTEPBAJIOB

36 .

O6o06maromuii ypok 1o Teme
«YpaBHEHUS U HEPABEHCTBA C OHOU
MIEPEMEHHON

37
Koumponvnas paboma no meme
«Ypasnenus u nepasencmea c oomnoti
nepemenHou»

YpaBHeHNsI 1 HEPABEHCTBA C IBYMs llepeMEeHHBIMHU U UX cucteMbl (18 4)

38 AHanu3 KOHTPOJIbHON pabotel. | CTpouts TpaguKud ypaBHEHHH C JABYMS
YPaBHeHHﬂ C JByMs IIEPEMEHHBIMUA U MNEPEMCHHBIMU B HpOCTeﬁIHHX ClIydasx, Koraa
ero rpacbuk rpaduKoM  SBISETCS IpsiMas, mapaboda,

runepOoaa, OKPYKHOCTh. HCIIONB30BaTh MX

39 v JUisl  rpad@UyecKoro  pemieHus  CUCTEM

PABHEHHE C ABYMS NEPEMEHHBIMU M | y)pyerryii ¢ BYMS! MTEPEMEHHBIMIL.
ero rpaduk Pemares crmocoOOM MOJICTAHOBKHA CHCTEMBI
= B aBHEHUH ByMsl TEpEMEHHBIMHU, B
40-42 | T'paduueckuii cnocod pemeHus JIBYX ypaBHe ¢ ABY cpeme ’
. KOTOPBIX OJJHO YpaBHEHHE NEPBOM CTEINEHH, a
CHUCTEM ypaBHEHUI ’
JIpyroe — BTOpOH CTEIEHHU.

13 Pemarp TekcTOBBIE 3alauM, HCHOJIB3YS B
Pemenne cucteM ypaBHEHHH BTOPOM KayecTBe ajaredpanyeckoil MoJenu CUCTEMY
CTETICHU YpaBHEHUH BTOPOM CTENEHU C ABYMS

_ —| IEPEMEHHBIMUY; pemaTh COCTaBJICHUIO

44 Pemenune cucreM ypaBHEHMI BTOpOM CHCTeMY, MHTEPTPETHPOBATh PE3yITbTAT.
creneHu. Crioco0 1noicTaHOBKH

45 o .

Pemenne cucreM ypaBHEHUN BTOpPOI
creneHd. Crioco0 cliokeHus

46
AomuHucmpamuenas — KOHMPOJIbHAS
paboma 3a nepgoe nouy2ooue.

47-49

Pemenus 3amad ¢ IOMOILBIO CHUCTEM
YpaBHEHUN BTOPOU CTEIICHU




50

ypaBHGHI/ISI C AByMs NCPCMCHHBIMH U
HUX CUCTEMBbI

51 HepaBeHcTBa ¢ 1ByMs IepeMEHHBIMU
52
Pewienne HepaBeHCTB € IBYMs
NepPEMEHHBIMH
53
CucTteMbl HEpaBEHCTB C JIBYMs
HIEpEMEHHBIMU
54 Pemenue cucrteM HEpaBEHCTB C IBYMs
HIEpPEMEHHBIMU
55 Koumponvnas paboma no meme
«Ypaenenusa u nepasencmea c 08yms
nepemeHHbIMUY
ApudmMernyeckas ¥ reomerpuyeckasi nporpeccuu (15 u)
56 [TocnenoBarenbHOCTH. 3aa4a [TpuBOIUTE IPUMEPBIL: IOCIEI0BATEILHOCTEN;
.HGOHaleO TTuzanckoro (q)I/I6OHa‘I‘II/I) YHUCIIOBBIX MOCIIEIOBATEIILHOCTEH, B
0 KPOITHKAX. YaCTHOCTH § apu@meTnyecKoi H
reoMeTpHUYECKON porpeccui;
57 Apu(MeTHICCKas IPOrPECCHs. UCIIOJIb30BAaHUsl  TIOCJEN0BAaTEIIbHOCTEN B
Onpenenente apupMeTHIECKoi peanbHOM  KM3HM;, 3a7ady, B  KOTOPBIX
paccMaTpUBAIOTCA CYMMBI C OCCKOHEUHBIM
POTPeCCUH.
YHCIIOM CIIaraeMbIX.
OnuceiBaTh MOHATHS TOCIEI0BATEIbHOCTH
58 Apudmernueckas porpeccusi. A ’
YjieHa MOCJIE0BATEIBHOCTH; COCco0BI
®dopmyna n-ro wieHa
5 3aJJaHUs TI0CJIEeI0BAaTEIIbHOCTH.
apu(hMETHIECKOI MPOTPECCHH. BBIUMCIATH 4JIE€HBI  IIOCIENO0BATEILHOCTH,
5960 | @ 3aJaHHOM  QopMyJol n-TO YiIeHAa WIH
- OpMyJia CyMMBbI IIEPBBIX 71 YJICHOB PEKYPPEHTHO.
apu(PMETHICCKOH MPOrPECCHH. ®opMyIHpoOBaTH OIPEEICHU:
apudmernyeckoi MIpOrpeccuy,
61 | Pemenne 3ana4 mo Teme rEOMETPUYECKOW  TIPOrPECCHH;  CBOMCTBA
«Apudmerndeckas mporpeccrs» YJICHOB F'€OMETPUYECKON U apupMeTudecKon
IIPOrpPECCUi.
62 Koumponvnasa paboma no meme 3a1aBath aprupMETHIECKYIO "
«Apupmemuueckas npoepeccusn» reOMETPUUYECKYIO IIPOIPECCUH PEKYPPEHTHO.
3anuchiBaTh U TMOSCHATH (POpPMYyJbl 0OIIEro
63 AHaJI3 KOHTPOJIBHOH PaGOTHL. yjeHa apu(METHUECKOW M TI'eOMETPHYECKOM
1| W.
['eomeTpuueckas nporpeccus. 3aaaya porpecc
. 3anuchIBaTh U JI0Ka3bIBaTh: (POPMYIIBI CYMMBI
0 IIaXMAaTHOM JTOCKE. o
N TEepBHIX WIECHOB apHU(PMETHYECKOH U
64 Onpenenenne reoMeTpUYECKON TEOMETPHYECKON  Hporpeccuii;  Gpopmysl,
nporpeccur. Popmyia n-ro dneHa BRIpAKAIOIHAC ~  CBOUCTBA HIICHOB
apupMeTHIecKon u reOMETPUUECKON

TEOMETPUUYECKOMN MPOTPECCHUH.

MPOTPECCUH.




65-67

['eomeTpuyeckas mporpeccus.
Dopmyiia CyMMBbI IEPBBIX /1 YJICHOB
r€OMETPUYECKON TPOTPECCUM.

68-69
Pewenue 3amay no reme
«I"'eomeTpuueckast Iporpeccus»
70 Koumponvnasa paboma no meme
«l'eomempuueckas npozpeccusi»
JJieMeHThl KOMOMHATOPUKHU M TeOpUuM BeposiTHOcTel (12 v)
71 [Tpumepsl KOMOMHATOPHBIX 33724 Bemonuute mepebop  BCeX  BO3MOMKHBIX
BapUaHTOB sl mepecuéra M KOMOWHA-LIUH.
72-73 | DneMeHTbl KOMOMHATOPHKH. [IpumeHnsTr  mpaBWI0  KOMOHMHA-TOPHOI'O
IlepecTtanoBkH YMHOKCHHA.
Pacno3naBath 3aiauun Ha BBIYMCIIEHUE 4YMCIIA
74-75 | DneMeHTBH KOMOMHATOPHUKH. IIEPECTaHOBOK, PAa3MEIICHUN, COYCTAHHU U
PasmMerrenns MPUMEHSITh COOTBET-CTBYIOIINE (DOPMYIIBIL.
BbIaucnaTe 9acTtory CiiydaitHOro co-ObITHS.
76-77 | DneMeHTbl KOMOMHATOPHKH. OnenuBath BEPOATHOCTD ClIyJanHoro
CoueTanus COOBITHS c MIOMOIIbIO 4acTOTBHI,
YCTAaHOBJIECHHOM OIBITHBIM myTéM. Haxonutsb
78 PellieHue 3a1a4 110 TeMe BEPOSITHOCTH CIIy4aifHOrO COOBITHSI HA OCHOBE
«ITepectanokn, CoueTaHNs. KJIACCU-YECKOT'O OIPEACIICHUS] BEPOSITHOCTHU.
[IpuBoauTh  HpUMEpPHl  JOCTOBEPHBIX U
Pa3zmemienus» .
HEBO3MOKHBIX COOBITHIA
79
HauvanbpHele cBEIEHUS U3 TEOPUH
BeposATHOCTEW. OTHOCHUTENBHAS
YacTOTa CIy4aHOTO COOBITUS
80 BeposiTHOCTh paBHOBO3MOKHBIX
COOBITHIA.
81
Pemenue 3agau no reopun
BeposiTHOCcTeH McToku Teopun
BEPOSATHOCTEM: CTPAXOBOE JIEIIO,
a3apTHBIC UTPHI.
82
Konmponvnasa paboma no meme
«DnemeHmol KOMOUHAMOPUKU U
meopuu 6eposSMHOCIUY
IMoBTopenue ( 20 4)
83 HAYYUTCS PUMEHSTh TEOPETUUECKUN

IToBTOpenue: Yncnossle
anredpandyeckue BhIPaKECHHUS.
MHOTrO4JIEeHBI.

MaTepHall, U3y4eHHBIN 3a Kypc anreops! 9
KJ1acca, IpH pelIeHnH TEKCTOBBIX 3ajau
peryaupoBaTh COOCTBEHHYIO JAESTEIbHOCTD




84

IToBTOpenue: ®opmyiibl
COKpAILIEHHOI'O0 YMHOXEHUS

MOCPEACTBOM MUChMEHHOU peun. OTIeHUBATh
JIOCTUTHYTBIM pe3yIbTaT BbIOMpaTh HauboJee
3¢ dhekTHBHBIE CIIOCOOBI PENICHUS 3a1a4H

85 .
IToBTOpEHME: Jencreus c
paloHaIbHBIMU APOOSIMU

86 .

IToBTopenue: ToxnecTBeHHOE
npeoOpa3zoBaHue IPoOHO-
palMOHAIbHBIX BBIPAKEHUM.

87 . .

IToBTrOpenue: JInHeliHbIE, KBaJAPAaTHBIE
¥ OMKBaJpaTHBIC ypaBHEHUS

88 .

[ToBTOpenue: poOHO-paniioHanbHbIE
YpaBHEHUSA

89 .

[ToBTOpenue: Apudmerndeckas u
F€OMETPUYECKAS IPOTPECCHUS.

90 .

[ToBTOpenue: 3agaun Ha IBUKEHUE

91 .

[ToBTOpenue: 3agauu Ha COBMECTHYIO
paboty. 3aauu Ha POLIEHTHI

92 .

IToBTOpenue: Pemenue cucrem
yYpaBHEHUU

93 .

[ToBTOpenue: 3agaun, pemaeMsple C
IIOMOIIBIO CUCTEM YPAaBHEHUU

94 . .

IToBTOpenue: JInHeHBIE HEPAaBEHCTBA
C OJIHOM IIEPEMEHHOMN

95 . .
[ToBTopenue: Cuctembl TUHEHHBIX
HEPABEHCTB C OJHOM ITEPEMEHHOMN

96 .

IToBrOpeHue: PelieHre HEpaBEHCTB
METOJIOM UHTEPBAJIOB

97 . .
IToBTOpenue: HepaBeHcTBa ¢ 01HOM
MEPEMEHHON BTOPOIl CTEMEHH.
CucreMbl HEpaBEHCTB BTOPOU CTENIEHU

98 ) .
IToBTOpenue: @ynkuuu. CBoiicTBa
byHKIUH

99

IToBropenue: [locTpoenue rpadpukoB
¢bynkuuii. Bzaumuoe pacrnonoxenue




rpaduKoB PyHKITHIA

100 .
[ToBTOpenue: DneMeHThI
KOMOWHATOPUKH U TEOPUHU
BEPOATHOCTEM

101

Hmoeosas konmponvras paboma no

mamepuanam OI'D

102 HUmoeosas konmponvras paboma no

mamepuanam OI'D




