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MNOACHUTEJIBHASA 3AIINCKA

AnanTtupoBaHHas paboyas mporpamMma paccuMTaHa Ha OOyYaroIIMXCS C 3aJep)KKOi
ncuxudeckoro pazsutus (3I[1P), Haxoasumxcs Ha COBMECTHOM O0YUY€HHUHU B Ki1acce.

TpeOoBanusi K MpeAMETHBIM pesynbraraM oOydatonuxcs ¢ 3[IP B yacTl HTOTOBBIX
JOCTHKEHUI K MOMEHTY 3aBeplleHUs 00yueHUsi Ha YpOBHE OCHOBHOTO OO0IIero oOpazoBaHUs
JOJKHBI TIOJTHOCTBIO COOTBETCTBOBATh TPEOOBAaHUSAM K TPEAMETHBIM pe3yibTaTaM s
o0yyaromuxcs Mo OCHOBHOM 00pa3oBaTeNbHOM IMporpamMme, HE HMMEIOLIMX OTPaHUYEHUH 110
BO3MO>KHOCTSIM 3710POBbsI.

Hus oOyuatomuxess ¢ 3[IP Heobxomum muddepeHIUpoBaHHBI TOAXO0A K OTOOPY
COJlep’KaHUsl MpOrpaMM y4yeOHBIX MPEIMETOB C YYETOM OCOObIX 00pa3oBaTEIbHBIX
noTpebHOCTEl M BO3MOXKHOCTeH oOydaromerocs. O0beM 3HAHUN M YMEHUH MO Y4YeOHBIM
npeaMeTaM HECYIIECTBEHHO COKPAIIACTCs 32 CYET YCTPAaHEHUS M30BITOYHBIX 10 OTHOLICHHUIO K
OCHOBHOMY COJICP>KaHUI0 TPeOOBaHUIA.

O6mumu  ans  Bcex oOywaromuxcs ¢ 3[IP  sBustoTcst TpyOHOCTH TPOU3BOJIBHON
CaMOpETYJISILINY, 3aMEIJICHHbIA TEMII M HEPaBHOMEPHOE KayeCTBO CTAHOBJIEHUS BBICIIUX
MCUXUYECKUX (DYHKIMHA, MOTHBAIMOHHBIX M KOTHUTHBHBIX COCTaBIISIONIUX IO3HABATEIHHON
nesTenbHOCTH. [t 3HaunTenbHol yactu oOyvaromuxcs ¢ 3[1P tunuven nedumut HEe TONBKO
MO3HABATENIbHBIX, HO M COIHMAIBHO-TIEPUENTUBHBIX M KOMMYHUKATHBHBIX CIIOCOOHOCTEH,
HEPEIKO COMPSDIKEHHBIH ¢ mpobjeMamMH TOBEIEHUS WU SMOIMOHAIBHOW PEryisiliiH, 4YTO B
COBOKYITHOCTH 3aTpyJIHSET UX NPOJYKTUBHOE B3aUMOAECHCTBUE C OKPYKAIOIIUMHU.

[Ipu oTOOpe comepxaHusi mMarepuana, METOJ0B U (HopM pabOThl HA YPOKE YUHUTHIBAIOTCS
ClenyroIIe 0COOEHHOCTH T03HaBaTenbHOU chepsl aereii ¢ OB3:

Henocratounas mo3HaBaTenbHas aKTUBHOCTb, KOTOpass B COYETaHUH C OBICTPOi
YTOMJISIEMOCTBIO U HCTOIIAEMOCTBIO MOYKET CEPhe3HO TOPMO3UTh UX OOy4YEeHHE M pa3BHUTHE.
bricTpo HacTynaroiee yToMiaeHHe NPUBOAUT K MOTepe paboTOCIIOCOOHOCTH, BCIEACTBUE YETO Y
00y4aromnXxcsi BOHUKAIOT 3aTPyIHEHUSI B YCBOCHUH Y4eOHOTO MaTepHralia: OHU He YICPKUBAIOT
B TAMATH YCJIOBUS 3aJadd, MPOAMKTOBAHHOE TMPEANIOKEHHE, 3a0bIBAIOT CJIOBA; JOMYCKAIOT
MHOT'OYHCJIEHHbIE OIIMOKU B NMUCbMEHHBIX paboTax; HEPEeIKO BMECTO PELIEHUS 3aJaud MPOCTO
MEXaHUYECKH MAaHUIYJIUPYIOT HUdpamMH; OKa3bIBAIOTCS HECIIOCOOHBIMU OLIEHUTH PE3YJIbTAThl
CBOMX JCHCTBHIL; UX MPEJCTABICHUS 00 OKPYkKAIOIIEM MUPE HEIOCTATOUYHO IIUPOKH.

V nereli ¢ 3a7€pKKOM MCUXUYECKOTO Pa3BUTHS BBISIBICHBI 3aTPYIHEHUS MPU BBINOTHEHUN
3aJJaHul, CBS3aHHBIX CO 3PUTEIbHBIM BOCHpHUATHEM Marepuana. HalmromaroTcs HenoCTaTKu
aHajgM3a TP BBIMOJHEHUW 3aJaHUH B YCIOBUAX TOBBIIMIEHHOW CKOPOCTH BOCIPHSTHS
Marepuana.

Hetu c 3IIP He MOryT COCpPelIOTOUMTHCS Ha 3aJaHUU, HE YMEIOT MOJYUHATH CBOH
NEeNCTBUS TpaBUiIaM, COJIEP’KAllMM HECKOJbKO YCIOBUH. Y MHOTMX U3 HHUX MpeodsiagaroT
UrpoBble MOTHBBL. (OTMedaeTcs, 4YTO HWHOTJAa TaKHe JIeTH aKTUBHO paboTaloT B Kiacce U
BBITIOJHSIOT 3a/laHds BMECT€ CO BCEeMH OOYyYalOIMMUCS, HO CKOPO YCTalOT, HAYWHAIOT
OTBIIEKATHCS, TIEPECTAIOT BOCIPUHUMATH Y4E€OHBIM MaTepuai, B pe3ylbTaTe 4Yero B 3HAHHSIX
00pa3yroTCsl 3HAYNTEIIBHBIC POOEITHI.

IToapoctok ¢ 3IIP 3arpyaHsieTcss B OCYIIECTBICHUM JIOTUUECKOM OIepaluu nepexona oT
BUJIOBBIX MPHU3HAKOB K POJOBOMY TOHSTHIO, B 000OIIEHNUH, HHTETPUPOBAHUN HH(DOpMaHu U3
Pa3IMYHBIX UCTOYHUKOB, B TOCTPOEHUHU MPOCTEHIINX MPOrHo30B. CaeayeTr OTMETUTD, YTO YacTo
BO3HUKAIOT TPYJHOCTH HCIOJIb30BAaHUS MBICIUTEIHHON orepanuu, chopMUpPOBAaHHONW Ha OAHOM
yueOHOM MartepHale, B paboTe ¢ IpyruM MaTepuaioM WK B U3MEHUBLIMXCS YCIOBUSAX CXOJIHBIX
3az1ad.



VY oOyuaromuxcs ¢ 3I[IP mompocTkoBOro Bo3pacTta COXPAHSIOTCS  HEIOCTATKH
¢donemarnueckorr ctoponsl peur. [loxpoctku ¢ 3IIP HCHBITHIBAIOT CEMaHTUYECKHE TPYAHOCTH,
OHU HE MOTYT ONHPAThCS HA KOHTEKCT JJIsl TOHMMAaHUsS 3HA4e€HUsI HOBOro cioBa. OOeHEeHHBII
CJIOBapHBIA 3amac 3aTpylHseT pedeBoe O(OPMIICHHE BbBICKAa3blBaHUSA, OTpaKarolleecs Ha
KayecTBe KOMMyHHKanuu. Y oOyuatomuxcs ¢ 3IIP moapocTkoBoro Bo3pacTta COXpPaHSIOTCS
cneuuduyeckue  HapyUmIeHHs  IHCbMa,  OOYCIIOBIMBAIONIME  OOJBIIOE  KOJHYECTBO
ophorpadudecKkux U MyHKTYAIMOHHBIX OIIUOOK.

[leHTpaJbHBIM TNPU3HAKOM  3a/IEP’KKU IICUXMYECKOIO pa3BUTUS JHOOOH  cTeneHu
BBIPQ)KEHHOCTH SIBJIETCS HENOCTaTO4YHAs C(HOPMUPOBAHHOCTb camoperyssauuu. [lo npuumze
caboil camMoOperyysiiMM M CKJIOHHOCTHM K AMOLMOHAJIBHOM J€30praHu3aluM AeSITEeIbHOCTU
oOyuarommecss ¢ 3IIP HyXnaroTcsi B IOCTOSHHOM MOAJEPKKE CO CTOPOHBI B3pOCIIOTO,
OpPraHM3YIOIIECH U HAPaBJISAIOUICH TOMOIIH.

[lpu peanuzanuu ydeOHOH mporpamMmbl oOIIMH 00BEM coaep)kaHUus OOy4YEHMs 110
npeamery gnereil ¢ 3IIP coxpansercs, HO HMEET KOPPEKLMOHHYIO HalpaBiIe€HHOCTb U
IIPEAyCMaTpUBAET OPraHU3aLUI0 HHINBHUYaIbHOU IIOMOLIH.

JUis 1ocTUXKEeHMs MOJIOKUTEIBHOIO pe3ysibTata B o0yuenuu aereit ¢ 3[IP ucnonb3yrores
clefyroue NpUEMbI, CpeACTBAa M METOJbl OOY4YeHHs, COOTBETCTBYIOIIHE OCOOCHHOCTSAM
pa3BUTHUSA JETEN U UMEIOLIME KOPPEKIMOHHYIO HAlPABJICHHOCTD:

Ot6op conepkaHusi OOyYEHHS, a TaKXKe NPEANOYTHUTEIBHBIX BHUIOB JEATEIbHOCTH
IIPOBOAMTCA C y4E€TOM ONTHMM3ALMK YCIOBUM Ul pealu3aluy MOTCHIMAIbHBIX BO3MOXKHOCTEN
netelt ¢ 3aJiepKKON TMCUXMUYECKOro pa3BUTHA. B mporecc oOyueHHs BKIIOYAIOTCS 3afaHus Ha
pa3BUTHE BOCIPUATHUS, aHATM3UPYIOLIETO HAOIONEHUS, MBICIUTEIbHBIX ONepaluil (aHaiusza u
CUHTE3a, TPYIIUPOBKH U KJIaCCU(PUKALIUU, CHCTEMAaTU3alluN ), IEHCTBUI U YMEHU.

Cucremarnyeckoe BBISBICHHE IMPOOETOB B 3HAHMAX M HMX BOCIOJHEHHE (0OBsICHEHHE
3aHOBO y4eOHOr0 MaTepualla, UCIOJIb30BaHHUE JONOIHUTENbHBIX YIPAXKHEHUN U 3a]JaHU );

Hcnonp30BaHne «IOIIArOBOCTUY» MPH NPEIbSIBICHUH YU4eOHOro MaTepuaia, pu pelieHun
MPAKTUKO-OPUEHTUPOBAHHBIX 33]a4 U )KM3HEHHBIX CUTYaIIHI;

[TpuMeHeHne anropuTMOB, JOIOJIHUTEILHOW BU3YaIbHOU MOAIEPIKKH, OTIOPHBIX CXEM IPU
peleHnH yuyeOHO-T03HaBaTeNbHbIX 337a4 U padoTe ¢ yueOHoI nHpopMaruei;

Uto0bl n30exarh OBICTPOrO YTOMJIEHHUS, TUIWYHOTO JUIsl OOYYaroIMXCs C 3aJepiKKOi
MICUXUYECKOTO Pa3BUTHS, UCIIONIB3YETCS MEPEKIIFOUEHUE YUEHUKOB C OJHOTO BHJIA JEATEIIBHOCTH
Ha Jpyroil. B oOyuenun nereit ¢ 3IIP usOeraercst meperpyXKeHHOCTb,  KOTOpas CHUXAeT
Ka4eCcTBO BOCHPUATHUS MaTepHuaja M NMPUBOJUT K ObICTPOMY YTOMIJIEHHIO U SMOLMOHAIBHOMY
MIPECHIIEHNIO IKOJBHHUKOB.

Pa3BuTHIO MO3HAaBAaTENBHON aKTUBHOCTH YYAlIUXCs, ITPOSIBJICHUIO 3aMHTEPECOBAHHOCTH B
nproOpeTeHNH 3HaHUH CIIOCOOCTBYIOT JUIAKTUYECKHUE UTPBI U UTPOBBIE IPHEMBI.

[Tpu ycTHOM OIpoce BOMPOCHI CTaBATCS YETKO, KPAaTKO, YTOOBI JETH MOTJIM OCO3HAThH HX,
BJIyMaThCs B COJIEp)KaHUeE, Ta€Tcs BpeMs Ha 00, lyMbIBaHHUE.

YuuThiBaeTCs 3TAHOCTH (POPMUPOBAHHUS CIIOCOOOB Yy4eOHOU [eATeNbHOCTH: CHaudaja
JieTell ydaT OpUEHTUPOBATHCS B 3aJIJaHUH, 3aTE€M BBINOIHATh YU€OHbIC ASHCTBHUS MO HATIATHOMY
o0pa3ily B COOTBETCTBUM C TOYHBIMH YyKa3aHHSMH B3POCIOro, 3aTéM — IO CJIOBECHOU
MHCTPYKLUU IIPU €€ MOCIEI0BATEIIBHOM U3JI0KEHHUH.

Jlnis obsierueHust TpyAHbIX 3aJaHUN MCIIOJIb3YIOTCS CHIEIMATIbHBIE METO/IbI U IIPUEMBI:

- HamAgHOCTh  (KapTUHHBIE  IUJIaHBI),  OMOpHbBIE,  OOOOIIAIOIIME  CXEMBI,
«TPOrPaMMHPOBAHHBIE KapTOUKM», IpauuyecKue MOJAETH, KapTOUYKH-TIOMOIIHUIBI, KOTOpHIE
COCTaBJIAIOTCS B COOTBETCTBHUHM € XapaKTE€POM 3aTpyIHEHUH MTPU YCBOCHUH y4eOHOro MaTepHaa;



- QJITOPUTMBI, NPHUEMBI MPEANUCAHUS C YKA3aHUEM IIOCIEIOBATEIbHOCTH ONEPALHIA,
HEOOXOUMBIX JIJIsl BBIIIOJIHEHUS 33]JaHUM;

- IOTIOJIHUTEJIbHBIE HABOJSAILUE BOIIPOCHI;

- 00pa31bl BHIIIOJIHEHUS 3a[aHHi;

- IO3TAIHAsA IPOBEPKA 33 JaHUM.

CrnoBecHble METO/IBI 00y4eHMs (pacckas, Oecena, OObSICHEHHUE | JIp.) JOJKHBI COYETATHCS
C HaIJISIAHBIMU U IPAKTUYECKUMH METO/IaMHU.

B pa6ore ¢ gerbmu ¢ 3IIP ucmonbs3yercs ocoOblid MeAarornyeckuii TakT — HE0OXO0IUMO
3aMeyaTh U MOOLIPSTh MAJICUIINE YCIIeXH JeTeH, pa3BUBaTh B HUX Bepy B COOCTBEHHBIE CHIIbI U
BO3MOKHOCTH, IIOIIEPKUBATH I1OJIOKUTEIIBHBIA YMOLIMOHAIIBHBIN HACTPOU.

I obyuatomuxess ¢ 3[IP HeoOxomum muddepeHIUpOBaHHBI MOAXO0A K OTOOPY
COJlep’KaHUsl MPOrpamMM y4eOHBIX MPEIMETOB C YyYETOM OCOOBIX 00pa30BaTEIbHBIX
noTpeOHOCTEl M BO3MOXKHOCTEW oOywaromierocs. O0beM 3HAHUNW W yMEHHUH MO y4eOHBIM
npeaMeTaM HECYIIECTBEHHO COKPAIIACTCs 32 CYET yCTPAHEHUS M30BITOYHBIX MO OTHOIICHHUIO K
OCHOBHOMY COJICp>KaHUI0 TPeOOBaHUIA.

[Ipu opraHuzanuu OLEHOYHBIX TMpouenyp g oOywatommxcs ¢ 3I[IP  cozmarorcs
CHEIMallbHbIE YCJIOBHs, OOYCJIOBIEHHBIE OCOOBIMH O0pa30BaTeIbHBIMU MOTPEOHOCTIMU
oOyuaromuxcs ¢ 3I1P u cnennduxoii HapymieHus. JlaHHbIE YCIOBUS MOTYT BKJIKOYATh:

- oco0yro (opMy oOpraHU3alMM TEKYIIEro KOHTPOJS YCHEBAGMOCTH WU MPOMEXKYTOYHOM
aTTectauMyd (B Majod TpyIe, HHIWBUIYaIbHYIO) C YYETOM OCOOBIX 0Opa30oBaTeNbHBIX
noTpeOHOCTEN U MHIMBUAYAIBHBIX 0OcoOeHHOCTel oOyyaromuxcs ¢ 3I1P;

- IPUCYTCTBUE MOTHUBALIMOHHOIO 3Tala, CIOCOOCTBYIOLIETO MCUXOJIOTHYECKOMY HACTPOIO
Ha paboTy;

- OpraHM3ymoLIyl0 [OMOUIb TMeJarorn4eckoro pabOTHUKAa B  palMOHAIU3ALUH
pacripesielieHus] BpeMEHH, OTBOJIMMOTO Ha BBIIOJIHEHHE pabOThI;

- TIPEIOCTaBJIEHUE BO3MOXKHOCTH HCHOJIb30BaHMUS CIPaBOYHOM HH(OpMaLKK, pa3HOTro
pozia BU3YyaJIbHON MOAJIEP’KKH (OMOpPHBIE CXEMBbI, aJTOPUTMbI YU€OHBIX JIEHCTBUM, CMBICIOBBIE
OTIOPBI B BUJIE KITIOYEBBIX CIIOB, IJIaHA, 00pa3lia) MpH CaMOCTOSATEIIbHOM TPUMEHEHHH;

- TMOKOCTh TMOJX0/a K BBIOOPY (OpMBI M BHJA JUArHOCTUYECKOIO MHCTPYMEHTApHUS U
KOHTPOJIbHO-U3MEPUTEIBHBIX MaTEPUaAIOB C YI4ETOM OCOOBIX 00pa30BaTeNbHbIX MOTPeOHOCTEN U
MHAMBUAYAIbHBIX BO3MOXKHOCTEHN oOyuatomierocs ¢ 3I1P;

- OOJBIIYI0 BapUATUBHOCTh OILIGHOYHBIX TPOLEAYP, METOJOB OLEHKH U CcOCTaBa
MHCTPYMEHTApHUs OIICHWBAHUS, MO3BOJISIONIYI0 ONPEAEIUTh 00pa3oBaTeIbHBIH pe3yJbTar
Kaxsoro odydvarorerocs ¢ 311P;

- aJanTalui WHCTPYKIHH C YYeTOM OCOOBIX 00pa3oBaTeIbHBIX MOTPEOHOCTEH U
UHIMBUYAIbHBIX TpyAHOCTeN oOyuatomuxcs ¢ 3[IP (B uacTHOCTH, ynpolueHue GopMyIHpOBOK
0 TPaMMaTHYECKOMY M CEMaHTUYECKOMY O(OPMIIEHHIO, 0CO00€ MOCTPOCHHE HHCTPYKIHUH,
OTPaXKaIOIIEH ATAITHOCTh BHITIOJHEHUS 3aJaHU );

- OTCIexuBaHME JaeWcTBUU oOydaromerocs ¢ 3I[IP s omeHkn TNOHMMaHUS UM
MHCTPYKLIMU M, TIPH HEOOXOAMMOCTH, €€ YTOUYHEHHUE, yBEJINYECHHWE BPEMEHU HA BBINOJHEHHE
3aIaHui;

- BO3MOXXHOCTb OpPraHM3alMid KOPOTKOrO IepepblBa IPU HAPACTAHUU B IOBEACHUH
oOydaromerocst IposiBICHUI yTOMIIEHUS, UCTOILIECHUS.

Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecrieunBaeT 3y4eHUe IPYTHX AUCIUILINH, KaK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTapHOTO



IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUST 00pa30BaHMs U B ITOBCEHEBHOMN >KHU3HH.
PazButne y oOy4aromumxcs Hay4dHBIX TNPEACTABICHUNH O TMPOMCXOXKIECHUH M CYIIHOCTH
anreOpanyecknx aOCTpakIMid, crocode OTpaKeHHWs MaTeMaTHYeCKOM HAyKOW SIBICHUHA U
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MAaTEMaTHYECKOrO0 MOJEIMPOBAHUS B HAyYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4yeCTB
MBIIUICHHSI, HEOOXOAMMBIX AJISl aJalTallid B COBPEMEHHOM IHdpoBoMm oOmiecTBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIICHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
JeMcTBUS U BBIBOJBI, (OPMYIMPOBATh yTBEepkIeHUs. OCBOeHHE Kypca aireOpbl o0ecreuynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIUIICHUS OOYYaIOUIMXCS: OHM MCIONB3YIOT JEAYKTUBHBIE U
WHIYKTHUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W aHAIOTHIO.
OOyuenue anrebpe mnpeanosaraeT 3HAYUTEIbHBIH OOBEM CAMOCTOSTENBHOU JEATEIbHOCTH
o0yyaroIuxcs, IMO3TOMY CaMOCTOSITEIbHOE pELIeHHe 3ajad  SABJSeTCs — peaju3aluent
JeSTEIbHOCTHOIO ITPUHLIKIIA O0yUEHUS.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTebHO-METOAMYecKue JIuHuM: «Yucna u
BBIUUCIICHUS», «ANredpandeckue BBIPAKECHUN», «YpaBHEHHs M HEpaBEHCTBa», «DYHKLUUY.
Kaxxnas u3 3TUX colepKaTesIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3YYEHHUsI Kypca, B3aUMOJIEHCTBYsSI C IpyTMMU €ro JMHUSIMU. B Xozie u3zyuenus yueOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCy’XaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fefiax MaTeMaTH4ecKoro oOpa3oBaHus U
CIOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYarolIMMHUCS OCHOB YHHMBEpPCAJIbHOIO MaTeMaTHYECKOIo
a3bika. CojiepKaTesIbHOM U CTPYKTYpHOUW 0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBisercs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOM JUIsl JajbHEHIero
M3Y4YEHUsS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOUIMXCS JIOTMUECKOTO MBILIUICHUS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS AITOPUTMAMHU, a TAKXKE NMPHUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJIMMBIX JJIsi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHUA O YMCIEe Ha YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAallMOHAIBHBIMU M HPPALlMOHAIBHBIMH YUCIAMU,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxkanue JByX anreOpanyeckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUST M HEpPaBEHCTBa»  CHOCOOCTByeT  (OPMHUPOBAHHIO Yy  OOydHarommxcs
MaTeMaTUYeCcKOro armmnapara, HEOOXOJHMMOTo HJisi pEeleHHs 3a7ad MaTeMaTUKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
yueOHbI  MaTepuajq TIpyNIUpPYyeTcsl BOKPYT  palMOHAJBHBIX  BbIpakeHUil.  AureOpa
JEMOHCTPHUPYET 3HAU€HUE MAaTeMaTUKH Kak S3bIKa JJIsi IOCTPOCHUS MaTEMaTHUYECKUX MOJENEH,
OIMCAHU MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOydeHus anredpe BXOAAT TakkKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOTo, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATHKH, M OBJIQJCHHWE HABBIKAMU JEAYKTUBHBIX pacCyXKICHHA.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PA3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxkanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHue
00ydJarmuMuCcs 3HaHUN 0 QYHKIUSAX KaK BaKHEHIICH MaTeMaTHUECKON MOJEN JJisi ONUCAHUS
U HUCCIIeIOBAaHMs Pa3HOOOpPA3HBIX MPOLECCOB M SBIECHUI B mpuponae U odmectse. V3ydeHue



MaTepuana CHocoOCTBYeT PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS HCIIONb30BaTh pPAa3INnYHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTHUKH — CIIOBECHBIC, CHMBOJWYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHKE TIPEJCTABICHUN O POJIM MATEMATUKH B PA3BUTHH LIUBUIN3AIUU
U KYJIbTYPBI.

CormacHo ydeOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs y4deOHBIM Kypc «Auredpay,
KOTOpPBI BKJIIOYAET CIEAYIOIIME OCHOBHBIC pa3jielibl cojepkaHus: «YHuciaa v BBIYUCICHUSY,
«Anrebpandeckue BEIpAKEHU, « Y paBHCHUS U HEPABEHCTBAY, « DyHKIINNY.

Ha m3yuenue yuebHoro kypca «Anredpay» orBoautcs 306 gacoB: B 7 kimacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJICTIIO).



COAEPKAHUE OBYUYEHUA

7 KUIIACC

Yuciaa v BBIYMCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apoled K
apyroii. IIoHATHE palMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHAIBHBIMU YHMCIaMu. PemeHne 3agad u3 peaibHOR
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM I10Ka3aTelIEM: OIpelesIeHUE, MPpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTpE/ICICHHUs, 3aUCh OOIBIINX Yncen. [IponenTsl, 3anich MPOIEHTOB B BUJE APOOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PELICHUE 33a]ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHnEe NPU3HAKOB AEIMMOCTH, PA3JI0KEHNUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckue BbIPpaKeHUSA

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOU. JlomycTUMBIE 3HA4YECHUS
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTH MEXAY BeIMYMHAMH B BHIE (HOPMYJIBL
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, MPaBUIa NPeoOpa3oBaHus CyMM M MPOM3BEIEHUH, MpaBuia PaCKPBITUS CKOOOK U
IPUBEIEHNS OJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I1OKa3aTeIeM.

OpnnHowieHbl 1 MHOrowieHbl. CteneHb MHOrowieHa. ClloKeHUE, BBIUNTAHUE, YMHOKEHUE
MHOro4eHOB. DopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmya pa3HOCTH KBaapaToB. Pa3nokeHrne MHOIOWIEHOB HA MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMsI, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEHW JIMHEWHOrO ypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3ajJaud. Pemienue
TEKCTOBBIX 33]1a4 C [IOMOLIBIO0 YPABHEHUM.

Jluneiinoe ypaBHEHUE C ABYyMS MEPEMEHHBIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHMI ¢ JBYMs IEpeMeHHBbIMH. PelieHue cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[Tpumeps! pemieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUI.

DyHKIUU

Koopaunara Toukn Ha mnpsmol. UucioBele NpOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaM{ KOOPJAMHATHON IIPSIMOM.

[MpsmoyronbHast cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKHA Ha
KOOpAMHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opMmyiamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lonstue ¢ynknunu. I'padpux ¢ynkumu. CpoiictBa  (QyHKIHMI.
Jlunetinas ¢ynknus, e€ rpaduk. ['padux pynkmuum y = [x|. I'padpudeckoe pemeHne TUHEHHBIX
YpPaBHEHUH U CUCTEM JIMHEHWHBIX YPABHECHHI.

8 KVIACC
YucJia ¥ BbIYUCTIECHUA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoMCcTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
OpUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHUH M BBIUUCICHUSIM. JleliCTBUTEIbHBIC
qucia.

CrerneHs ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

AnredOpanveckue BbIPAKEHUS

KBanpaTHblil TpEXuiieH, pa3jioskeHUe KBaJIPaTHOrO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJIeHHue aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS M UX
peoOpazoBaHueE.

YPaBHeHI/ISI N HEPABCHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyia KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHu#, cBOOALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paLrOHAJIbHBIC YPABHEHHUS.

I'paduueckass uHTEpHpeTansl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YpaBHEHMH C ABYMs NepeMeHHbIMHU. [IpuMepbl peleHuss cUCTeM HEeIMHEHHBIX YpaBHEHHMH C
JBYMsl IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33124 AJIreOpandecKiuM CrIocoOoOM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHON mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJJHOU MEPEMEHHOM.

DOyHKUIMHA

[Tonstue ¢pynkuuu. OONacTh ONpeaeseHUs] 1 MHOXKECTBO 3HaueHUH (QyHKiu. CriocoOb
3aanus QyHKIUH.

I'padux Qynkiun. UYrenue cpoictB ¢(yHKiuu no e€ rpaduxy. Ilpumepst rpapukon
GyHKIUI, OTpaXkaroUINX peaabHble MPOLECCHI.

@YHKIMM, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYI0 MPONOPLHOHAIbHBIE 3aBUCHUMOCTH, HX
rpaduku. Oynxupn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe pemeHue ypaBHeHHI i CHCTEM
YPaBHEHUM.

9 KITIACC

Yuciia ¥ BBIYUCTICHUSA

PanmonaneHple uncia, UppallMOHANbHBIE YHMCIa, KOHEUYHbIE U OECKOHEYHBIE IECATUUHbBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX 4YHCEN, JACWCTBUTENbHBbIE YHCIA Kak OECKOHEUHbIE
NecATU4YHble  ApoOM. B3anMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHON MPSIMOIA.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YUCIIAMH.

Pasmepsl OOBEKTOB OKPYXAlOIEro MHpa, IUTEILHOCTh IPOLIECCOB B OKPY’KAIOIIEM
MUDE.

[TpubnnxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpuOMMKeHHUs. OKpyrjieHue yucel.
IIpuknaka v OLEHKA pe3yJIbTaTOB BHIYUCIICHU.

YpaBHeHUs U HEPABEHCTBA
JIunelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.



KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHW TpPETbeW M 4YETBEPTOM CTENECHEH
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHeHUW.  PemieHwe  TEKCTOBBIX  3aday
anredpandeckuM METOAO0M.

YpaBHeHHE C OBYyMS MEPEMEHHBIMU U ero rpaduk. Pemenne cucreM ABYX JTHHEHHBIX
ypaBHEHUN C JIBYyMs IMEpEeMEHHbIMU. PellleHne cucteM ABYX YpaBHEHHUM, OAHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemienve JMHEMHBIX HEPABEHCTB C OJHOW NEepeMeHHOW. PemeHue cucrem JIMHEHMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBamparHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKIUU

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduku pynkuumit: y =kx, y=kx+b,y=k/x,y=x3,y= \x, y = |x| , ¥ BX CBOJiCTBa.

YucJioBble MoCJI€eA0BATCJIbHOCTH U IIPOrpeccun

[TonsiTHe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJjaHue TOCIE0BATEIIbHOCTH PEKYyPPEHTHOM
dbopmyroit u popMyII0ii N-TO YJIeHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®dopmynsl N-ro  4ieHa
apu(pMeTUYECKO U FeOMETPUUECKON MPOTPECCHii, CyMMBI IIEPBHIX N UJICHOB.

N3o00paxeHne 4YIeHOB apuUPMETHUECKON W TEeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTU. JIMHENHBIN 1 SKCIOHEHIHAIbHBIA poCT. CII0XKHBIE MPOIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHS TIPOTpaMMbl y4eOHOTrO Kypca «Ainredpa»
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIICHUEM MHTEepeca K MPOLUUIOMY M HACTOSILEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHIXKEHUN B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPAKIAHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHME B PEHICHUH NPAKTUYECKHUX 3a/1ad MaTEeMaTHYECKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIS1 YCTICTIHON MPOo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOEHHEM HWHIWBHAYAJIbHON TpPaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIMTAHME:

CITOCOOHOCTBI0O K SMOILMOHATBHOMY M JCTETHYECKOMY BOCIPHUITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpHUEHTAIMEH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKa, NPHUPOABI M O0OIIecTBa, TMOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cdepbl 4YelIOBEUECKOH MAeITeNbHOCTH, DTAaloB €€ pa3BUTUS U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIUBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHpA, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATEIbCKON IeATETLHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpOBaHHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAHWS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 370POBOTO 00pasa >KM3HHU (30pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIbIXa, peryisipHas (Qu3MUecKas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKcHH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3Kk0J10THYECKOE BOCTIUTAHME:

OpHEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKMX 3HAHUM JUIs pelleHus 3ajad B o0iactu
COXPAHHOCTH OKpYKarouleil cpeibl, IUIAHUPOBAHUS MOCTYNKOB M OLICHKH HMX BO3MOXHBIX



HOCJEICTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00AJIbHOTO XapakKTepa SKOJIOTMYECKHX
npoOJeM U MyTeH UX pelIeHHUs;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSAX HEONPEIAECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4€pe3 NPAKTUYECKYIO JESATECIBHOCTh, B TOM YHCJIE YMEHHUE YUUTBCS Y JPYTHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA JIPYTHUX;

HE00XOUMOCTBIO B ()OPMHPOBAHUN HOBBIX 3HAaHUM, B TOM 4ucie GOpMyIupoBaTh UIEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMI0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TpeOyrOIUH KOHTpMEp, KOPPEKTUPOBAaTh IMPUHUMAEMbI€ pEIIEHUS U
neicTBus, GopMyIHpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue aeicTBUA:

® BBUIBISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXAY TMOHITHUAMH, (HOPMYITHPOBATH OIPENEICHUS MOHITHH,
yCTaHABJIMBAThH CYNIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS ISl 0000IIeHNUs
U CpaBHEHUs, KPUTEPUU MPOBOJAUMOTO aHAIIN3a;

® BOCIPHHHMATbH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKICHHSX, MpEAjaratb KPUTEPUH MJS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BHIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JAETYKTUBHBIX M MHIYKTHBHBIX
YMO3aKITIOYCHNH, YMO3AKITIOUCHUH 110 aHAJIOTHH;

e pa3dupaTh JIOKa3aTeNbCTBA MATEMaTHYECKHX YTBEPXKICHHWHA (TMpsMBbIE ©  OT
IPOTHBHOTO), IPOBOJTUTH CaMOCTOSITEITEHO HECJIOXKHBIE  JI0Ka3aTesIbCTBA
MaTeMaTHYeCKuX (PAKTOB, BBICTpAaWBaTh ApPTyYMEHTAIUIO, TPUBOIUTH IMPUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

e BpIOMpaTh CrMOCO0 pemeHuss y4eOHOW 3ahauM (CpaBHUBATh HECKOJIBKO BAapHaHTOB
peleHus, BEIOUpaTh HanbosIee MOAXOAAIINA ¢ YYETOM CaMOCTOATENBHO BBIAEICHHBIX
KPUTEPUEB).

Ba3oBble ucciiefoBaTe1bCKue 1eiCTBUA:

® WCNOJB30BAaTh  BOMPOCHl  KAaK  HCCIENOBATEIIbCKUNA  HMHCTPYMEHT  ITO3HAHMS,
dbopmyIupoBaTh BOITPOCHI, (buKcupyromme MPOTHBOPEUHE, npo0iemy,
CaMOCTOSITENIFHO yCTAaHABJIMBAaTh MCKOMOE M JaHHOE, (OPMHUpPOBATh THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOXHBIH 3KCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEJIOBAHUE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOO0M;



® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W  BBIBOALI IO  pe3yjbTaTaM
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEI0BAaHMs, OLEHUBATh JJOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

® [IPOrHO3UPOBATHh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIIBUTATH MPEIIOI0KECHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Paborta ¢ nnopmanmeii:

® BBIIBJIATh HEIOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISL pEeUIeHHUs 3a1au;

e BbIOMpPATh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHPOPMALUIO
pas3INYHbIX BUAOB U (POPM IPEICTABICHHUS;

e BbIOMpaTh (hopMy NpescTaBIeHHs HH(POPMAIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HTHOM rpaduKoil 1 uX KOMOUHALUSIMU;

® OIICHUBATh HAJAEKHOCTh MHMOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXICHHUS B COOTBETCTBUU C YCJIOBUSMHU H LEISIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX W
NUCHMEHHBIX TEKCTaX, 1aBaTh NOSCHEHHS TI0 X0y PEIICHHs 3a1a4l, KOMMEHTHPOBATh
HOJIyYEeHHBIH pe3ysbTar;

e B X0J¢e 00CYX/IeHUs 3aJ[aBaTh BOIPOCHI IO CYILECTBY 00CYXJaeMOM TeMbl, IPOOIIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaTh MJIEW, HAIEJICHHbIE Ha IOUCK pPELIeHHUS,
COIIOCTABJATh CBOM CYXIECHHUS C CYXICHUSIMU JApPYTUX YYaCTHHUKOB JAMAjora,
0oOHapy»XUBaTh pa3jINyune U CXOJICTBO MO3UIMI, B KOPpEeKTHOH hopme GpopMyIupoBaTh
pa3HoOTIIacHsi, CBOM BO3PAKECHHUS,

® [IPEICTaBIATH PE3yJbTaThl pEIICHUs 33Ja4yM, SKCIEPUMEHTa, UCCIeI0BaHUs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHS C Y4ETOM 3aj1ad IMpe3eHTAlUud U
0COOEHHOCTEH ay TUTOPUH;

e [IOHMMaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAWBUAYAJIbHOW pabOTHI
IPY PELICHNH Y4eOHBIX MaTeMaTHUYECKUX 3a/1a4;

® [IPUHUMATH IIeJIb COBMECTHOM JeSTEeIbHOCTH, IIIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTb BUAbBI paldoT, JOroBapuBaThcs, O0O0CYXXIaTh Npolecc u
pe3yabTaT paboThl, 000011aTh MHEHUST HECKOIBKUX JIFOICH;

® y4acTBOBaTh B TIpYNNoBBIX (opmax paldoTsl (0OCykaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOJIHITH CBOIO YacTh pabOTHI M KOOPIHMHHUPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaHJbI, OIICHUBATh KA4eCTBO CBOETO BKJIA/a B
00N TPOYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHMBepcaabHble y4eOHbIe AeiicTBUSA
Camoopranusanus:

® CaMOCTOSITEIFHO COCTaBJISATh IUTAH, alTOPUTM peIIeHHs 3amadd (WM ero 4YacTh),
BBIOMPATh CIOCOO pEIICHHS ¢ Yy4E€TOM MMEIOIMUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAapUAHTHI PEIICHUN ¢ y4yéToM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, SMOLMOHATbHBII MHTE/JIEKT:

® BJAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS MpOLiecca U pe3yJsibTaTa peleHUs

MaTeMaTH4YeCKOM 3a1a49M;



® [pPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUM 33]1a4d, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJECHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLIEHUBATh COOTBETCTBUE pEe3yjbTaTa ACSTEIbHOCTH NIOCTABIEHHON LIEJIU U YCIIOBUSM,
OOBSCHATh TMPUYMHBI JOCTM)KCHUS WU HEIOCTHKCHHS IIeJIM, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHiy oOyueHuss B 7 kJjacce OOydarolMiics IMOJYyYUT CIELyrOIIUE MpeAMETHbIE
pE3yJIbTaThI:

Yucia ¥ BbIYMCICHUSA

BreImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpA3Hble CIOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHbBIE U
JECSITUUHBIE IPOOH.

[lepexonuTh OT 0AHOM (HhOPMBI 3aMCHU YUCEN K JIpYyrod (mpeoOpa3oBbIBATh IECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YUCIIA.

OKpyriasTh yncnia.

BBINOMHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUH, OLIEHKY 3HAYEHUH YHMCIIOBBIX
BBIPQXECHUI. BBITIOIHATE NEHCTBUS CO CTENEHSIMU C HATypaJbHBIMU ITOKA3aTEISIMH.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpPaJIbHbIX YHCET.

Pemath mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIICHHEM BEJIMYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIBTATHI PEIICHUs 3aaa4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonp3oBath anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B MpoIiecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxonuTe 3HaueHus1 OyKBEHHBIX BBIPAKEHHUH MPH 3aJaHHBIX 3HAYEHUSIX NEPEMEHHBIX.

BrimonHaTe npeoOpa3zoBaHus IEJIOT0 BhIPAXKEHHUSI B MHOTOWIEH IPUBEIEHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJHOWIEHA HAa MHOTOYIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
OPUMEHSATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBISITh pa3ioKEHHE MHOTOWIEHOB Ha MHOXKUTEIM C MOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIIero MHOXUTEIs, TPYNIUPOBKU ClaraeMblX, IpUMEHEHUs: (OopMyJ COKpalEHHOTrO
YMHOKEHUS.

[IpumeHsaTh mpeoOpazoBaHMsl MHOTOWICHOB Ui PELICHHWS pa3IMyHBIX 33734 U3
MaTEMaTHKH, CMEXHBIX MIPEIMETOB, U3 PEATIbHOU TPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTETICHEW ¢ HATYpaJIbHBIMU MOKA3aTEISIMU JIJI TTpeoOpa30BaHUs
BBIPAKCHU.

YpaBHeHUS H HEPABEHCTBA



Pemats nuHelHBbIE ypaBHEHHUsI ¢ OJHON MEPEMEHHOM, MPUMEHsISl MpaBuia Mepexoaa oT
UCXOJHOTO YypaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIETCS JIM YUCIO KOpPHEM
YPaBHEHU.

[TpumensTh rpaduueckre METObI IIPHU PEIICHUN JTMHEWHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCe, SABISIOUIUXCS PEIICHUEM JMHEHHOr0 ypaBHEHUS C IBYMs
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JABYMS
MEePEMEHHBIMH, MOJIb3YSICh IPaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemate cuctembl NBYX JIMHEMHBIX YpaBHEHUH C JBYMSl MEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCJIOBHUIO 3a/1auyd, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyd IOJyYECHHBIN
pe3yibTar.

DOyHKUUHA

N300paxkath Ha KOOPAMHATHOM TMpPSMOM TOYKH, COOTBETCTBYIOLIME 3aJlaHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, HHTEpBaJIbl, 3allMCHIBaTh YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpanvdeckoMm s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTh Tpaduk GyHKINN y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMHA WU3BECTHBIE 3aBHCHUMOCTH MEXKAY BeEIHMUYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

Haxoauts 3HaueHre GyHKIMU 10 3HAYCHUIO €€ apryMeHTa.

[Tonumath rpaduyeckuii crnocod MpeicTaBiIeHHUs U aHAIW3a MHQOpPMALUH, U3BIEKaTh U
UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydyeHuss B 8 kiiacce OOydYarONIMIICS TMOMYYUT CIEAYIOIMIME TMPEIMETHbBIE
pe3yabTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHBIE NPEICTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX YHUCEN AJIS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUH, H300pa)kaTh EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[TpumMeHATh TOHATHE apU(pMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCHOJIB3YsI TPH HEOOXOIMMOCTH KaJIbKYJISITOP, BHITOJIHATH IPE0Opa30oBaHus BIPAKEHHIH,
COJIepXKalINX KBaJpAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHUCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
creneHeit yucna 10.

Auredpanyeckune BbIPaKeHHUs

[IpyMeHsTh TMOHSATHE CTENEHH C IEJIbIM II0Ka3aTesieM, BBINOJHATH IPeoOpa3oBaHUs
BBIPAKEHMM, COAEPKALIUX CTENIEHH C LIEJIBIM ITOKA3aTeJIEM.

BBINOAHATE TOXIECTBEHHBIE NPEOOPa3OBaHMsI PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JSHCTBUN HAaJl MHOTOYJICHAMH M alreOpanyecKuMH JpoOsMu.

PacknanpiBaTh KBaApaTHBINA TPEXUWIEH HA MHOKUTEIH.

[IpumensTb mpeoOpa3oBaHUsl BBIPAKEHUW [ pEIICHUS Ppa3IMyHbIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTUKU.

YpaBHeHUS H HEPABEHCTBA



Pemare nuHeiHbIe, KBaApaTHbIE YPABHEHUS U PALIMOHAIBHBIC YPABHEHMS, CBOASAIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsl IEPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM UYHUCIE C
IpUMEHEHHEeM TIpadUUecKuX MpeACTaBICHUN (ycTaHaBIMBaTh, MMEET JM YPAaBHEHUE WU
cucTeMa ypaBHEHUI pelleHusl, €Clii UMEET, TO CKOJIbKO, U IIpoyee).

[lepexoauTs OT ciOBEeCHOW (GOPMYIHMPOBKH 3afaud K e€ anreOpanyeckod MOAETH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YpaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJTYy4YEHHBIN PE3yJIbTaT.

ITpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CPABHEHMS, OLICHKH, PEILIATh JIMHEIHBIC
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUUYECKyl0 HIUTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[Tonumath M  HKCHONB30BATh  (DYHKIMOHAIBHBIE IOHATHUS M S3bIK  (TEpPMUHBI,
CHUMBOJIMUYECKHE 0003HAYEHUS), ONpENeNsATh 3HAa4eHWEe (YHKIMKA 10 3HAYCHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PyHKIUH 10 € Tpaduky.

Crpouts rpauku 31eMeHTapHbIX GYHKIUN BUja:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OnuchIBaTh CBOICTBA YHCIOBOI (YHKIHUH 110 €&
rpaduky.

K koHumy oOyueHus B 9 kjacce oO0yyaromuiicsi MOIYYUT CIEAYIOIIME IpeIMETHbIE
pe3yNbTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHUBATh U YIIOPSAIOYNBATH PALlMOHAIBHBIE M HPPALIMOHAJIBHBIE YUCIIA.

BoinonHATh apudpmeTHuecKkue IEHCTBUS C PallMOHAIBHBIMHU YHMCIAaMH, COYeTas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BEIUMCIIEHUS C UPPALMOHATIBHBIMU YHCIIAMU.

HaxonuTh 3HaueHus cTeneHel ¢ IebIMU M0Ka3aTeasIMU U KOPHEH, BHIYUCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPAKEHUN.

OKpyrisaTh AEUCTBUTENbHBIE YHCIIA, BBINOIHATH NPUKHUIKY pE3yJIbTaTa BBIYMCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHusI U HepaBeHCTBA

Pemarp nuHEWHBIE M KBAaJApAaTHBIE YpPaBHEHHs, YPaBHEHUS, CBOISILIMECT K HHM,
npocTelime ApoOHO-PaMOHATbHbBIE YPaBHEHHUS.

Pemarb cuctembl IByX JIMHEWHBIX YpaBHEHHM C JBYyMs NEPEMEHHBIMU U CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OHO ypaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpaMyeckMM CrHocoOOM C TOMOUIbIO COCTaBJICHHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBOINUTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
IpPUMEHEHHEM Tpa@UuecKux IMpeacTaBiIeHni (yCTaHaBIMBaTh, HMMEET JIM ypaBHEHUE WU
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPABEHCTBA, M300pa)kaTb peELICHHE
HEPABEHCTB HA YHCJIOBOM IIPSIMOM, 3alIMCBHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucTemMBl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKJIKYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PELIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHNN PA3JIMYHBIX 3a4a4.

DOyHKIUHA



Pacrio3snaBath pyHKINHM N3ydeHHBIX BHIOB. [loKa3bIBaTh CXEMAaTHUECKHU PAcIIONOKEHUE Ha
KOOPJMHATHOM TIocKOCTH TpadukoB GyHkimid Buga: y = kX, y = kx + b, y = k/x,y = ax2 + bx +
¢,y =x3, y=1x, y = |x|, B 3aBHcHMOCTH OT 3HaUYeHHiT KO>()(UIHEHTOB, ONMUCHBATE CBOHACTBA

GyHKIIHA.

Crtpouts M M300paXkaTh CXeMaTW4eCKH rpadUKH KBaJPAaTUYHBIX (DYHKIUI, ONMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHMIA MO UX TpaduKaMm.

Pacno3naBare  kBajpatuyHylo (QyHKOMIO 10  (opMmyse, TPUBOAUTH  MPHUMEPHI
KBaJIpaTUYHBIX (QyHKINH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U MPOTPECCHH

Pacno3naBare apuMeTHUECKYIO ¥ T€OMETPUYECKYIO MPOTPECCHH MPH Pa3HBIX CIIOCO0ax
3aJjaHus.

BBIMOTHATE BBIYMCICHHUS C UCIOJIB30BaHUEM (OPMYJ N-TO YieHa apupMETHYECKOH u
reOMETPUYECKON IPOrPECcCHil, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh YWiIEHBI OCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHOM TIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 33]a9d
U3 peasibHO KHU3HHU (C HCIOIb30BAHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaunuyecTBO 4acoB DJIeKTPOHHbIE Peamuzanus
Ne HaumeHoBaHue pa3jiesioB U (undgposbie) BOCIIUTATEIBHOI0
Kontpoabubie IIpakTnuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE MOTEeHNAJIa YPOKA
padoThI padoThI
pecypchl
1 Yucna v BBIYUCTICHHUS. o5 2 bubmuorexa [JOK Becenpl 0 eHHOCTH
PanmonanwHbie yncna https://m.edso0.ru/7f415pb90  HAYYHOTO MO3HAHUSL: O
Bu6morexa [IOK COBPEMEHHOU Hay4HOU
2 Anrebpanyeckue BbIpaXKEHUS 27 2 Homtorera L1 KapTHHE Mupa
https://m.edsoo.ru/7f415b90 ’
JOCTMIKCHUAX HAYKU U
3 VYpaBHEHMSI U HEPABEHCTBA 20 1 BH6J_IHOTeKa LOK TEXHUKH, 3HAYCHUS HAYKU B
https://m.edsoo.ru/7f415090 = .. pPOCCHICKOro
4 Koopaunats! u rpaduxmy. 24 1 bu6nunoreka [IOK ob1ecTBa, 00ECIICYCHUH €ro
OyHKIMU https://m.edso0.ru/7f415b90 = GesomacHoCTH,
TYMaHUTApHOM, COLIUAIIbHO-
O9KOHOMHYCCKOM pPa3BUTUU
Poccun.
I[GMOHCTpaLII/IH ydanuMHucsa
B 6 OK HaBBIKOB KPUTUYCCKOI'O
) [ToBTOpenue u 06o0IIEHNE 6 1 " JIIHOTeKa 1 MBIIIICHUS, ONIPEACICHU
https://m.edso0.ru/7f415b90 JIOCTOBEPHOI HAYUHOI
UHQOPMAIUH U KPUTHKH
AHTHUHAYYHbIX
IIPEICTABIICHUN.
OBILIEE KOJIMYECTBO YACOB I10 102 7 0

[TPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KUIACC

KoaunuyecTBO 4acosB JIeKTPOHHbIE Peamuzanus
Ne HaumenoBaHue pa3jiesioB U (ungposbie) BOCIIUTATEIBHOT0
Kontpoabubie IIpakTnueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE NMOTEeHNAJIa YPOKA
padoThI padoThI
pecypcsbl
1 Yucia v BBIYUCIICHHUS. 15 1 bubmuorexa [JOK Becenpl 0 eHHOCTH
KBagpartHbie kopHU https://m.edsoo.ru/7f417af§ =~ Hay4HOrO MO3HAHMS: O
Yucna v BBIYKCICHHUS. COBPCMCHHOM HAYHHOH
5 CrreleHb ¢ LebIM 7 bubnuorexa [JOK KapTHHE MHUpa,
B https://m.edsoo.ru/7f417af8 = nocTmkeHHAX HAYKH U
MoKazaresiem
TCXHUKHU, 3HAYCHUS HAYKH B
3 AnrebpanyecKe BEIpaKCHUS. 5 1 bubnuoreka [IOK KH3HH POCCHICKOTO
KBanpaTHblii TpEXUiIeH https://m.edsoo.ru/7f417af8 o0miecTBa, 00ECTIIEUEHUH €T0
4 AnreGpanyeckue BbIpaXeHHsI. 15 1 bubnnoreka [JOK 0e30macHOCTH,
AnreGpanyeckas 1poob https://m.edsoo.ru/7f417afg =~ TYMAHHUTApHOM, COLNAILHO-
O9KOHOMHYCCKOM pPa3BUTUU
5 YpaBHEHHUs U HEPABEHCTBA. 15 2 bubnuoteka [JOK Pocenn
KBanpaTtHsle ypaBHEHUS https://m.edsoo.ru/7f417af8 TTeMOHCTpAINS yIAIHMECA
6 YpaBHEHUs 1 HEpABEHCTBA. 13 bubnnorexa [JOK HaBBIKOB KPUTHYECKOTO
CucreMbl ypaBHEHUH https://m.edsoo.ru/7f417af8  mbiiuteHus, onpeneaeHus
7 YpaBHEHMS U HEPABEHCTBA. 12 1 bubmmorexa LIOK JI0CTOBEPHOM HAay9IHON
Hepagencrsa https://m.edsoo.ru/7f417afg =~ MHPOPMALIUH 1 KDUTHKH
B 6 HOK AHTHUHAYYHbIX
nonroTeKa .
8 o . 5 IpeCTaBIIEHHIA.
YHKUHH. OCHOBHBIE IOHATHS https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 HKIUU 9
yniuH. uciossie GyHi https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 IT 0600 6 1
0 OBTOpEHHE # 0D0DILEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 7 0

I[TPOI'PAMME
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9 KUIIACC

KoaunuyecTBO 4acoB DJIeKTPOHHbIE Peamuzanus
Ne HaumeHoBaHue pa3jieioB u (undgposbie) BOCIIUTATEIBHOT0
Kontpoabubie IIpakTnuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE NMOTEeHNAJIa YPOKA
padoThI padoThI
pecypcbl
1 Yucna v BIYUCIICHHUS. 9 1 bubmuorexa [JOK Becenpl 0 eHHOCTH
JlelicTBUTENbHBIC YKCIIa https://m.eds00.ru/7f419d08 = HAYYHOTO MO3HAHUSL: O
YpaBHEHHUsI U HEPABEHCTBA COBPEMEHHO} Hay4HOH
' bubnuotexa [HOK KapTHHE MUpa
2 YpaBHeHUsI C OJTHOU 14 1 ’
. https://m.eds00.ru/7f419d08 = IOCTHXKEHUAX HAYKU U
MepeMEeHHOMN
TCXHUKHU, 3HAYCHUS HAYKH B
3 YpaBHEHHUsI U HEPABEHCTBA. 14 1 bubnuoreka [JOK KU3HH POCCHIICKOro
Cucrembl ypaBHEHU https://m.eds00.ru/7f419d08 = o6miecTBa, OOECIIEUCHNH €r0
4 YpaBHEHHS U HEPABEHCTBA. 16 2 bubmuorexa [JOK 0e30MacHOCTH,
Hepasencrsa https://m.eds00.ru/7f419d0g ~ TYMAHUTapHOM, COLHMAIBHO-
O9KOHOMHYCCKOM pPa3BUTUHN
5 DyHKIIUN 16 1 Bubmiorexa LIOK Poccun
y https://m.eds00.ru/7f419d08 '
Z[CMOHCTpaLII/IH ydanuMHucsa
b K
6 YucIoBbIE MOCIEN0BATENBHOCTH 15 1 H6J_IHOTeKa 1o HABBIKOB KPHTHHCCKOTO
https:/m.eds00.ru/7f419d08  wprnenust, onpeneneHus
JIOCTOBEPHOI Hay4HOMU
opma K K
[ToBTOpenue, o6o0IIEHNE, bubnmoreka [JOK MHGOpMALIH 1 KpHTHKH
7 . 18 1 AHTHHAYYHBIX
cUcTeMaTu3alus 3HaHUI https://m.edso00.ru/7f419d08 o
IIPEICTABIICHUN.
OBULIEE KOJIMYECTBO YACOB I10 102 8 0

[TPOI'PAMME
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Ipuiaoxenue

O EHUBAHMUE PE3YJIbTATOB OCBOEHMUS ITPOI'PAMMBI

Jlnst opraHM3aniyd TPOBEPKH, y4eTa W KOHTPOJsA 3HaHWK oOywaromuxcs ¢ 3IIP mo
yueOHOMY Kypcy «anreOpa» TpeayCMOTpPEeH KOHTPOJIb B BHAE: KOHTPOJBHBIX U
CaMOCTOSITENIbHBIX  paboT, 3a4eToB, MNPAKTHUYECKUX padOT, NHCbMEHHOI'O OTBETa II0
MHIVBUAYAIbHBIM KapTOYKaM-3aJaHHsIM, TECTUPOBAHUE.

Jnst obyuaromuxcst ¢ 3[IP Bo3MOXXHO wu3MeHeHHE (OPMYJIUPOBKH 3aJaHUNA Ha
«TIOLIAroBy1O», ajanTalMs IpepiaraéMoro oOydaroleMycss TECTOBOIO (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepHalla: UCIOJb30BaHNUE YCTHBIX M MMCbMEHHBIX MHCTPYKLHUMH, YIIPOILIEHUE
JUIMHHBIX CIO0XHBIX (POPMYJIUPOBOK MHCTPYKLUI, pellIeHHEe ¢ ONOPOi Ha alnropuTM, odpasel,
HCIIO0JIb30BAHUE CIIPABOYHOM MH(OpPMAIIHH.

OOyuarommuecs ydarcs apryMEHTUPOBAHO U3JIaraTh CBOM MbICIIH, UAEH, aHATU3UPOBATh
CBOIO  JICSTENIbHOCTb, MPEAbSBIAS pe3yibTaThl pediekcuy, aHanu3a TIpyHIOBOH,
UHIUBUAYAIbHOM W CaMOCTOSITENbHOM  paboThl. [IpakTUKyMbl — SIBISIFOTCSL  3TalioM
KOMOHMHUPOBaHHBIX YPOKOB M MOTYT OLEHMBATBCA 110 YCMOTPEHHIO YYMTEIs — Kak
BbIOOPOYHO, Tak U (POHTAIBHO. Takoe IMOJOKEHHE CBS3aHO CO cHeuuuKoill mpenmera,
MIPEIIOIATaloIIero NpoBeIeHNE MPAKTHUECKUX padoT B XOJ€ MOYTH KaXKJIOTO YpoKa, KOr/aa
nmpakThyeckas padoTa SBISETCS HEOTHEMJIEMOH 4YacThi0 II03HABATENLHOTO Y4eOHOTO
poruecca.

HopMsl o11eHOK 3a yCTHBIN OTBET.

YCTHBI 0onpoC SBISAETCS OJHUM M3 METOJAOB y4€Ta 3HAHWM, YMEHUH W HaBBIKOB
oOyJaromuxcs IO aJanTUPOBaHHOW paboueil mporpamme mo anredpe. Ilpu ouenwBaHmM
YCTHBIX OTBETOB IPUHUMAETCSI BO BHUMAHMUE:

—MpaBWIBHOCTh OTBETa [0 COAEP)KAHUIO, CBUICTEIbCTBYIOIIAas 00 YCBOGHHUHU
M3Y4EHHOI0 MaTepuaia;

— MOJIHOTA OTBETA;

— YMEHUE NPaKTUYECKN IPUMEHATH CBOU 3HAHUS;

— MOCJIEI0BATENIbHOCTh U3JI0KEHHS U pedeBoe 0(OpMIIEHUE OTBETA.

Otmetka "5" craBuTCs, ecnu OOydaroIIHiicss 0OHApYXMBAaeT MOHUMaHUE MaTepuaa,
MOXKET C IIOMOIIBI0 yuduTens c(hopMyaupoBaTh, OOOCHOBATb CaMOCTOSITENbHBIA OTBET,
NIPUBECTH HEOOXOAMMBbIE NPUMEPHI; JOMYyCKAaeT eIWHUYHBble OLIMOKH, KOTOphbIe caM
UCIIPABIISET.

Otmetka "4" craBuTCA, €cinM 00y4aroIIMiics 1aeT OTBET, B LI€JIOM COOTBETCTBYIOIIUMN
OTMETKE «5», HO JIOMMYCKAaeT HETOYHOCTU U UCHPABIISAET UX C MIOMOIIBIO YUUTENS; OTMEYAETCS
arpamMMaTH3M.

Otmerka "3" craBuTcs, ecnu OOy4arOIIMKCS YAaCTUYHO TOHUMAET TeMy, H3JlaraeT
MaTepuajg HeJOCTaTOYHO I[IOJIHO U TIOCJEI0BaTEeNbHO, HE CIOCOOEH CaMOCTOSITENbHO
MIPUMEHSTh 3HaHUSI, HY>KJAeTCsI B IOCTOSHHOMN MOMOILN YUUTEIS.

Otmerka "2" craBuTCs, ecnu OOydyarOIIMHCS HE YCBOMJ M HE PacKpbll OCHOBHOE
coJiepKaHue Marepuaia; He JellaeT BBIBOJOB U 000O0IIeHUH; Mpu OoTBeTe (Ha OAMH BOMPOC)
noryckaeT 0olsiee IBYX IrpyObIX OMIMOOK, KOTOPbIE HE MOKET MCIPABUTh JlaXke MPH IOMOIIU
YUUTETIS.

HopMbl O11eHOK caMOCTOSTENbHBIX TUCHbMEHHBIX U KOHTPOJIBHBIX padoT.

Otmetka "5" cTtaBUTCS, €cu 00yUarOUTHICS:

1) BeITIONTHIIT paboTy 6€3 OMMOOK U HEAOUYETOB;



2) momycTHII He OoJiee ABYX HEJ0UETOB.

Otrmerka "4" craBuTCA, €cild OOYYArONIMICSA BBIMOJHUI pabOTy IMOJHOCTHIO, HO
JIOITyCTHUJI B HEM:

1) He Gonee ABYX HErpyObIX OMIMOOK U OJTHOTO HEIOYETa;

2) uiu He 0oJiee YeThIPEX HEI0YECTOB.

Otrmerka "3" craBHUTCS, €COUM OOYYArONIMICSA TPABWUIBHO BBIOJIHWI HE MEHee
MIOJIOBUHBI PaOOTHI

Otmetka "2" cTaBUTCS, €CITM O0YYAIOIIHIACS:

1) momycTun 4yucio OMHUOOK M HEJAOYETOB, MPEBOCXOJAIIEe HOPMY, MPHU KOTOPOM
MOJKET OBITh BEICTaBJIEHA OLleHKa "3";

2) WK ecIy MPaBUIIbHO BBIMOJIHWI MEHEE MOJIOBUHBI PaOOTHI.

OTMeTKa C aHajaM30M JOBOJATCS JI0 CBEACHHMS OOYdYalOUIMXCs, KaK IpaBWIIO, Ha
MOCIEAYIONIEM YPOKe, MpeaycMaTpruBaeTcs padoTa HaJl onOKamMu, yCTpaHEeHUE MpoOesIoB.

HopMbI o11€HOK BBINTOHEHUS TPAKTHUYECKHUX PadoT.

“5” — mpaBWIIBHO JTaHBI OTBETHI 110 COAEPIKAHUIO, HET TOTPEIIHOCTEH B 0(OPMIICHHH;

“4” — morpemHocTy B 0hpOPMIICHUH, HECYILIECTBEHHBIE HEJJOUYETHI 110 CONEPIKAHUIO;

“3” — MOrpemHOCTH B PAaCKPbITUM CYTH BOIIPOCA, HETOYHOCTH B H3MEPEHMUSIX,
HEOPEKHOCTh B 0(DOPMIICHHH;

“2” — cepbe3Hble OMMOKHU 10 COAECPHKAHHUIO, OTCYTCTBHE HABBIKOB 0()OPMIICHHUS;

OneHka TecToBbIX padoT.

75-100% - npaBUIIBHBIX OTBETOB OTMETKA «5»

55-74% - mpaBUIBHBIX OTBETOB OTMETKA «4»

30- 54% - mpaBWILHBIX OTBETOB OTMETKA «3»

0— 29% - nmpaBUIIBHBIX OTBETOB OTMETKA «2»

OueHouyHbIe MAaTEPHUAJBI
7 kaace

KonTpoabnasi padora Nel mo teme «PanmoHa bHbIE YHCTIA»

2
—-1,8: [( 2 ] 7 J
o 3 9
1. HaI/IIII/ITe 3HAYCHUC BBIPAKCHUA: .

2. YIIpoCTUTE BBIPAKECHHUE:
a) 5a—3b—8a + 12b;

0) 16c+ (3c—2)—(5¢c + 7);
B) 7 —3(6y —4).

3. CpaBnaute 3Ha4yeHus Boipakenuii 0,5x — 4 u 0,6x — 3
pu x = 5.



4. Yupoctute Beipakenue 6,3x — 4 — 3(7,2x + 0,3) u HaliguTe ero 3HaUYCHUE

2
xX=—=

npu 3,

5. B mpsIMOyTOJILHOM JIUCTE dKECTU CO CTOPOHAMH X CM U ) CM BBIpE3aliv
KBaJIPaTHOE OTBEPCTUE CO CTOPOHOM 5 CM.

a) HalinuTe momiaap OCcTaBIICCS YacTH.

0) Pemmre 3anauy npu x = 13, y = 22.

KonTposbHasi padora Ne2 mno teMe «AJiredpanvecKue BbIPasKeHUD»

1. Yopocture BeIpaxeHHE:

a) (7x%> — 5x + 3) — (5x% — 4); 6) 5a% (2a — a*).

2. Pemnre ypaBuenue 30 + 5(3x — 1) = 35x — 15.
3. BriHecute 001IMii MHOKHUTEIb 32 CKOOKHU:

a) 7Txa — Txb; 6) 16x)? + 12x%y.

4. Tlo nnany TpakTtopHas Opurazaa qoJiKHa Obla BcraxaTh noje 3a 14 nHen.
Bbpurana Bcnaxupaia exxeJHEBHO Ha 5 ra 00sbliie, 4eM HaMe4aJioch M0 IIIaHy, U
HOTOMY 3aKOHYMIIA axoTy 3a 12 nqHeil. CKOJIbKO reKTapoB ObLIO BCIIAXaHO?

5. Pemure ypaBHeHue:

4x+5_3x—2+2x—5
a) 6 4 3 ;0)x*+x=0.

KonrpoabHas padora Ne3 no reme «J/InHeliHble ypaBHEeHHUs»



1. Halinute KOpeHb YpaBHEHMUS:
1) 11x-9=4x+19; 2)7x-5(2x+1)=5x+15.
3) 9x-26=30-5x.

2. B nepBom Mmetike Obu10 B 4 pasza 0oJbllie MOPKOBH, 4eM BO BTopoM. Koraa u3
nepBoro mMemika B3sui 10 Kr MOPKOBH, a BO BTOpOil pockinanu 5 kr. To B 000ux
MEIIKax MOPKOBH CTajio MOPOBHY. CKOJIBKO KUJIOTPAMMOB MOPKOBH OBLIIO B
Ka)KJIOM MeIIIKe cHavasa’?

3. Pemute ypaBHenue:
1) (14y+21)(1.8-0.3y)=0;
2) (4x+1)-X=7x+2.

3) /x/=54) /x+1/=2

4. B onnom konTteitHepe Obu10 200 KT s10710K, a Bo BTopoM — 120 kxr. 13 nepBoro
exeaHeBHO Opanu 1o 30 Kr, a U3 BTOpOro — no 25 kr. Yepes CKoJIbKO JHEHN B
NEPBOM KOHTEMHepe ocTaHeTcs B 4 pasza Ooibliie 010K, 4eM BO BTOpOM?

5. Ilpu kakoM 3HaYeHUH a ypaBHEeHHE (a-3)X=8:
1) Umeet KopeHb, paBHbIi 4;

2) He umeet kopHei?

Konrpoabnas padora Ne4 no teme «Koopaunarsl u rpadpuku. OyHKuum»

1. ®ynkmus 3anana Gopmysoit y = x — 7. Haiinure:

a) 3HaueHue yHKIINH, COOTBETCTBYIOIIEE 3HAUCHUIO apTyMEHTa, paBHOMY 4;
0) 3HaueHHNE apryMeHTa, IPH KOTOPOM 3HaUeHHEe (DyHKIIUU paBHO —8.

2. a) Iloctpoiite rpaduk Gynkiuu y = 3x — 4.

6) C nmomoribio rpaduka HalauTe 3HaUeHUE (PYHKIIMU, COOTBETCTBYIOIIEE
3HAYEHUIO apryMeHTa 2,5.

3. B oaHOI crcTeMe KOOpAUMHAT MOCTPOTe rpaduKku (PyHKITHINA:
a)y=-0,5x;0) y = 2.

4. Tlpoxoaut i rpadguk GyHkuu y = —5x + 11 yepe3 Touky:
a) M(6; —41); 6) N(-5; 36) ?



5. KakoBo B3anMHOE pacmoiioxkeHue rpadhukoB GyHKITAN
y=15x—51 uy =-15x + 39? B ciyuae nepeceuenus rpapukoB HailguTe
KOOPAMHATHI TOYKH MX TIEPECCUCHISI.

8 kiacce

Konrpoabnas padora Nel "Kaaparusie kopuu. Crenenu. Kpagparubii
Tpex4JeH"

1. Beruuciure: a)15\/036+ \/196 6) 15— 7\/7, B) (Zr)

2. Halinute 3HaY€HUE BBIPAKEHUS:
. . v e 427
a) +/0,36-25;  6)V8-18; 6)y2° -5 2)f'

3. Pewnts ypasuenus: a) x° =0,64;  6)x° =17.

/ 116
4. YIIpOCTHUTH BBIpa)KEHHE: a) y\4y*,20e y20; 6)7a 2 e0e a<0.

5. Ykaxute ABC ITIOCJICA0OBATCIIbHBIC JCCATHYHBIC I[pO6I/I C OJHHM 3HAaKOM IIOCJIC

3aMATOM, MEXKLy KOTOPBIMH 3aKIF0UEHO 9ncio v 38.

6. Yopocrture BhIpakeHHE:

a)6v3 +27 -3J75; 6)(v/50 - 232 2; e)(z—ﬁzj

1 1
7. CpaBHUTE: E\/12 u 5\/45.
J3-3 a—2Ja
8. CokpaTuTe 1pooOh: @) 0) ——.
PATHIE ApOD: & 5 _ 15, " 3Ja -6

1 1
9. lokaxkute, YTO 3HaYCHHE axe - ec CJI0
| WTE, 9TO 3HAYCHUE BBIPAKCHUS o7 -1 24741 Th YUCI

palroHabHOE.



KonrpoabHast pabora Ne2 " Anredpanyeckas apoon"

14ab 3x y?—z°
1. Cokparute apoosb: a © 6 ) .
P AP )49a3b2 )xz +4x 2y +2z2
2. [IpencraBbTe B BUJIC apoou:
3x-1 x-9, 1 1 5 5c—-2
a) = ; 0) - © 8 -— )
X 3X 2a—b 2a+b c+3 c“+3c

2

. a
3. Haliinte 3HaU€HNE BBIPAXKEHUS —a npu a=0,2, b=-5.

3 X+15 2
4. YOpOCTUTH BBIPAKEHUE: —— — ———— — —,

Xx—-3 x*-9 x

5. [IpeacraBbTe BhIpa)KEHUE B BUJIE IPOOU:

5 2 3 2 _
a)42f . 6)63ab:(18a2b) 6)4a 1.6a+3, . p q'( p p}

51 2 ) ! T
y'  1l4x a“-9 a+3 p p—q ¢

6. I[OKa}KHTe, 4dTO IIPpH BCCX 3HAYCHHUAX b=+l 3HauYeHHUE BBIPpAKCHHA

(b—1)2( - 1 21 j+ 2_ 4e saBucuT OT b.
b®-2b+1 b°-1) b+1

KonTpoabnas padora Ne3 "KBaapaTHbie ypapHeHus'

a)2x* +7x—-9=0;
6)3x* =18x

1. Pemite ypasrenns: ¢)100x° —16 =0
2)x* —16x+63=0

2. Ilepumetp npsmoyronsHuka 20 cMm. Haitaure ero cTopoHsl, €M U3BECTHO,
YTO TJIOIIAAb MPSAMOYTOJIbHUKA 24CM?.

3. B ypaBHeHUHN X° + PX—18 =0 oxun u3 xopueii pasen -9. Haiinure

JPYToil KOpeHb U KOdPUIEHT P.

2
3x+4  x 6) 3

4. Pemuth YpaBHEHHE: a = ;
yp ) x2-16 x*-16 x—5

5. Karep mpomien 12 kM npoTHUB TeueHUs peku U 5 kM 1o TeueHuro. [Ipu stom
OH 3aTpaTHJI CTOJILKO BPEMEHH, CKOJIbKO €My TTOHaJ00UIIOCh Obl, €CJIi ObI OH



men 18 kM no o3epy. KakoBa co6cTBeHHasi CKOPOCTh KaTepa, €ClIi H3BECTHO,
YTO CKOPOCTh TEUCHHSI pEKU paBHA 3 KM/4?

Kounrpoabnas padora Ne4 "HepasencrBa. CucremMbl ypaBHeHHid"

—— o —

*1. Peunite BepaBeHcTso0;
) %x<5; 6) 1-3x<0; 8 5(y-12)-46>3+1

[ o
.

2. Tlpn xaKHx a 3HaueHue Ipodi T MeHBIe COOTBETCTBYH-

) 12—09
ero aHavwenia Apodu R

*3. Pewinte cHCTEeMY HEPABEHCTB:

(e fix s
) {72 ed0 9 {15+ % <30,
4. Haitaure neasie pelueHHs CHCTEMBI HEPaBeHCTS
6-2x <3(x-1),
16-%3 2.
. 2

5. Tlpn Kaxnx SHAYEHHWAX X JMMEET CMBIC] BHIDAKEHIE
V3x-2+V6=-x?
6. TIpi KAKMX 3HAYCHHAX G MHOMECTBOM DElICHMI HePABEHCTBA

3x-7 <2
3

ABAAETCA YHCTAOBON NPOMERVTOK (—o0; 4)7

9 kace
KonTtpoJsbnas padora Nel «DyHKIMH U MX CBOMCTBA)

Al. Jlana pynkmus ¥ =—4x+1. Ilpu kakux 3Ha4eHHAX apryMeHTa
f(x)=0, f(x) <0, f(x)>0? dAsnstercs nmu 3Ta QYHKIMS BO3pACTAIOIIEH HIIH
yOBIBarOIIEH ?

A2. Haitnute Hy M QyHKITUU ) = 3x?> —5x+2.



A3. Paznoxxute Ha MHOKUTENN KBAAPATHBIN TPEXUICH:

a) x* —16x +63; 6)3x> —5x—2
AdC 6 x> —5x—-36
- Coxpatnte Apobb: — 35— - -
\
mmE
I X

B1. O6nacts onpenenenus gpynxuun ¥ = f(x), Wi \ [/
rpaduK KOTOpOH U300pakeH Ha PUCYHKE, — OTPE30K

[-5;4]. Halinute Hyu QyHKIIUH, TPOMEKYTKH
yObIBaHUsI U Bo3pacTanus, O01acTh 3HaYeHUN (HYHKIIUU.

Konrpoabnas padora Ne2 « KBagparuyHasi QyHKIUD)

Al. Haitnure 3HaueHHne KBapaTUIHON QYyHKIIUN
y=2x*—4x+1 npu x=5;-2.
A2. Haiinute HauMeHbluee 3Hadenne GyHKuun y = 2x° —12x+7
A3. [Toctpoiite rpaduk Gpyskmun y =x° +4x—5.

Onpenenure:

a) 3HAYEHUS X, MPU KOTOPBIX (PYHKITUS BO3pACTAET; YOBIBAET;

0) HyM (PYHKIUY;

') 3HAYEHHS X, IPU KOTOPBIX (DYHKIIMS OTPHUIATENbHA; MOJIOKUTEIbHA.

) v 2 .
B1. Haiinure o6nacts 3Hauenuii pynknun y=x"—8x—11, rne xe [—2, 5] _
B2. He BbINOJIHAS MOCTPOCHUS, ONIPEIETUTE, MEpeceKatoTcsa JIM nmapadoiia

2
Y= gx 1 IIpsAMas ) = gx + 5 Ecnu Touku niepecedeHus CymecTByOT, TO

Haﬁ)II/ITC HNX KOOPAHWHATHI.

Konrpoabnasi padora Ne3 «lles10e ypaBHeHHE U €r0 KOPHI



Al. Pemmure ypaBHEHHE:
a) x°—2x*-3x+6=0; 6) x* —5x*+4=0; 6)x’—16x=0.
A2. Pemute HEpaBEeHCTBA:

a)2x* -9x+4<0; 6) x*<121; 8) x(x+8)(2—3x)>0

B1. Pemmnre ypaBHeHHE (XZ + 4x)(x2 + 4x—l7) +60=0,

5y-6 3-3y _ 3

4y2-9 342y  2y-3

B2. Pemite ypaBHEHUE

X +12x+20

C1. Haiitu oGacTs onpeenenus QyHKIUH: Y = %52

KonTpoabnas padora Ne4 «YpaBHeHHS U HEPABEHCTBA C ABYMS

nepeMeHHbIMI
x+y=3 X’ ~y? =5,
Al. Pemnte cuctemy ypaBHeHUH:  a) X =—10. 0) 2x+y =4

A2. TlepuMeTp MpAMOYTOJILHHKA PaBeH 28 M, a ero ImIomans pasHa 40m2,
Haiinure cTOpOHBI IPSMOYTOJIBHUKA.

A3. M300pa3ute Ha KOOPAMHATHOM TIIOCKOCTH MHOXKECTBO PEIICHUN
HepaBeHCTBA 2y—x+62>0.

A4. N300pa3uTe Ha KOOPAMHATHOM TIOCKOCTH MHOKECTBO PEIICHUI
x2+ y2 <9,

HEepaBeHCTBA { 2x—y>1.

B1. He BbinosiHsIst TOCTpOEHMS, HAWAUTE KOOPAUHATHI TOUEK MEPECEUCHUS

napaboiasl ¥ =—x°+6 umpsamoit y=-2x—2.



KonTpoabnasi padora NeS5 «ApudmMerudeckasi 1 reoMeTpuIecKast
NMPOrpeccumn»

Al. Beimummure TpH CIEAYIOMMX WIeHA apuhMEeTUIECKON MTPOTrPECCHH:
a) 13, 10; ...; 0) 2x; 3x+2; ...

A2. Haiigute yeTBEpThIN YJIE€H F€OMETPUUECKOU MPOTPECCHH,
ecm by =8, g=0,5.

A3. Haiimute cymmy 29 niepBBIX WICHOB apu(pMETHUCCKOHN MPOTpeccrH (an),
ecnma a1 = 18,7, ax=-19,6.

A4. Haiipure 3HaMeHaTeNnb TeOMETPUUECKOM Tiporpeccun -32; 64, ...

B1. Haitnure cymmy 6€CKOHEUHOM T€OMETPUUECKOM IIPOrpeccruu

-40; 30; -22,5; ...

Cl. Mexnay uncnamu -10 u -810 BcTaBbTE TpH uMcCia TaK, YTOOBI OHU BMECTE
C TaHHBIMH 00pa30BaIM TEOMETPUUECKYIO TPOTPECCHIO

KonrpouabHasi padora Ne6 «Jj1eMeHTbI KOMOMHATOPUKH U TEOPUH
BEPOSITHOCTEIN»

Al. CkoapKUMH CTIOCOOAMH MOYKHO Pa3MECTUTh 5 Pa3NUYHBIX KHUT Ha TOJKE?

A2. CKOJTBKO TPEX3HAUHBIX YHCET, B KOTOPBIX HET OJIMHAKOBBIX ITU(P MOKHO
coctaButh u3 uudp 1, 3,5, 7, 9?7

A3. B knacce 20 yuenukoB. HyxHo BbIOpaTh 8 uenoBek AJisl y4acTHs B
IIKOJIbHBIX KOHKYpcaX. CKOJIBKUMHU CIIOCOOAaMU 3TO MOXKHO CIeNaTh?

A4. KakoBa BepOsSTHOCTb TOTO, YTO MPU OPOCAHUU UTPATLHOTO KyOHKa
BBINAAET MeHEe 2 OUKOB?




B1. 13 8 MmanpumnKkoB U 5 A€BOYEK HAJIO BBIJACIUTH sl paOOThI Ha
MPUIITKOJILHOM y4acTKe 3 MaJbuYUKOB U 2 JieBoueK. CKOJIBKUMHU CIIOCO0aMHU 3TO
MO>KHO CJieJ1aTh?



