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MMOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsSeTCS OJHUM U3 OMNOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHUsS: OHa
o0OecreunBaeT U3yuyeHue JPYrux TUCIUILUIMH KaK €CTeCTBEHHO-HAYYHOTO, TaK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOEHHWE HEOOXOJMMO MJii MPOJOJDKEHUS OOpa3oBaHUS M JJisi MOBCEAHEBHOM
KU3HU. Pa3BuTHE y 00yyaromuxcs HAay4HbBIX MPEICTABICHUN O MPOMCXOXKICHUH U CYIIHOCTH
anrebpandecknx aOCTpakiuii, crnocobe OTpakeHHs MaTeMaTUYECKOM HAyKOW SIBICHUU H
MPOLIECCOB B MPHUPOJAE M OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJIEIHPOBAHUS B HAay4YHOM
MO3HAHUHM U B MPAKTHUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KaueCTB
MBIIIJICHUSI, HEOOXOAUMBIX JUIsl afanTallid B COBPEMEHHOM LU@poBoM obmiecTBe. M3ydenue
anreOpsl 0OecreurBaeT pa3BUTHE YMEHUS HaOI04aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
AeNCTBU, BBIBOJIBI, (hopMynnpoBaTh yTBepxkaeHusA. OcBoeHUE Kypca anreOpbl oOecreyuBaeT
pa3BUTHE JIOTUYECKOTO MBIIIJICHUSI OOYy4YaloIIMXCA: OHHM HUCIOJIB3YIOT JEAYKTUBHBIE U
UHAYKTUBHBIE PAacCyXJCHUs, 00OOIIEHHE M KOHKPETH3alUI0, aOCTparupoBaHUE W aHAJIOTHIO.
OOyuenue anredpe MpeAnoyaracT 3HAUYUTEIbHBIH OOBEM CaMOCTOSTENBHOM JEATENbHOCTH
oOydaromuxcs, MO3TOMY CaMOCTOSITEIbHOE peIIeHHe 3adad OOydYaloIUMHUCS — SBISETCS
peanuzaiuei 1eITeIbHOCTHOTO MPUHITUIIA 00YUYEHUS.

B crpykType mporpammbl yueOHOro Kypca «Airedpa» yriyOJE€HHOTO U3YyYEHHS OCHOBHOE
MECTO 3aHHMAlOT  COJEp)KaTeNbHO-METOAUYECKHEe JHUHUU: «Uucia ¢ BBIYUCICHUS,
«AJnredpanyecKkre BbIpaXECHUS», «YPAaBHEHUS U HepaBeHCTBa», «DyHkuum». Kaxnas u3 stux
COJZIEPKATETHHO-METONUECKHX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3y4eHUs Kypca,
B3aMMOJICHCTBYS C APYTUMU €r0 JUHUSAMHU. B Xo/1e nu3ydeHus Kypca o0y4JaronmmMcsi IPUXO0UTCS
JIOTUYECKH PacCykJaTh, MCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B cBs3u ¢ 3TUM B
nporpaMMy  y4yeOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
MpEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lejax MaTeMaTH4ecKoro oOpa3oBaHUS U
CIOCOOCTBYIOIINE OBJAJCHNI0 OOYYaIOIIMMHUCA OCHOB YHHBEPCAIBHOTO MaTEMaTHYECKOTO
a3bika. CopepxKaTeIbHOM U CTPYKTYpHOM OCOOEHHOCTBIO yueOHOro Kypca «Airedpay sBIsSETCS
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxxanne nMHUM «YuClia U BBIYUCICHUS» CIY>KUT OCHOBOM JUIsl JAlbHEWIIETO M3y4YeHUS
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTUIO Yy  OOYyYaIONMUXCS  JIOTUYECKOTO  MBIIUICHUS,
(GOpMUPOBAHHUIO YMEHHSI TMOJI30BATHCS ANTOPUTMAMH, a TaKkKe MPHOOPETEHUIO MPAKTHUECKUX
HABbIKOB, HEOOXOJMMBIX IS TOBCEIHEBHOM XH3HU. Pa3BuTHE MOHATHUS O 4YMCIE HA YpOBHE
OCHOBHOT'0 00111ero 00pa30BaHMs CBSI3aHO C PAallMOHAIBHBIMM W MPPALMOHAJIbHBIMU YHCIAMHU,
dbopMUpOBaHHEM TIPEACTABICHUN O NEHCTBUTEIHLHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS YHCIOBOM
JIMHUM OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIO.

Coneprkanne IBYX anreOpandecKux JHHUA — « AIreOpandecKue BRIPAKCHHS» U « Y paBHEHUS U
HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIMXCS MATEMaTUYECKOTO armapara,
HEOOXOUMOro JUIsl pelIeHHs 3a/ad MaTeMaTUKH, CMEXHBIX IPEAMETOB M OKpY’Karolleh
peanibHOCTH. Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHWs y4eOHBIM MaTepHal TPYMIHUPYeTCs
BOKPYT PallMOHAIBHBIX BBIpKEHUH. Anredbpa JeMOHCTPpUPYET 3HAUCHUE MAaTEMATHKH KakK sI3bIKa
JUI IOCTPOEHUSI MAaTEMAaTUYECKUX MOJIETIEH, OMMCaHus TMPOLECCOB U SBJICHUHN pealbHOr0 MHpA.
B 3amaun oOyueHus anredpe BXOIAT TakKe JalbHEWIEe pa3BUTHE aAJITOPUTMHUYECKOTO
MBIIICHHUS, HEOOXOIUMOTO, B YaCTHOCTH, JJISi OCBOCHHUS Kypca MH(POPMATHUKH, U OBIIAJICHUE



HaBBIKAMH JICTYKTUBHBIX paccyxacHuil. [IpeoOpa3zoBaHrne CHMBOJBHBIX (DOPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUSs!, CHOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPUECTRY.

Conepkanue (pyHKIIMOHATBbHO-Tpa)UUECKON JTUHUU HAIEICHO Ha MOJTy4YeHUE OOYyYaroIIMMUCS
3HaHUU 0 (PYHKIUSIX KaK BaKHEUIIEH MaTeMaTUYECKON MOJIENU JJIsi OMMCAHUS U UCCIICIOBAHUS
Pa3HOOOpa3HBIX MPOIIECCOB W SBJICHWA B TpUpoje u obmectBe. M3ydeHue wmatepuana
CIIOCOOCTBYET Pa3BUTHIO Y OOyYarOUIMXCsl YMEHHUSI MCIOJIb30BATh PA3IMYHBIE BBIPA3UTEIbHBIC
CpeliCTBa SI3bIKa MaTeMaTHUKU — CJIOBECHOT0, CUMBOJIMUECKOT0, rpa)uyecKkoro, BHOCUT BKJIa] B
(dhopMHupOBaHKE MTPEACTABICHUIN O POJIU MATEMATHUKH B Pa3BUTUU ITUBUIIN3AINH U KYJIbTYPHI.

YriayOnéHHbli Kypc anreOpbl XapakTepu3yeTcs U3y4eHUEM JOMOJHUTEIBHOTO TEOPETUIYECKOTO
amrapara ¥ CBSI3aHHBIX C HUM METOJIOB pEIIeHUs 3adad. AJreOpa SIBISETCS SI3bIKOM ISt
ONMHCaHUsl 0OOBEKTOB M 3aKOHOMEPHOCTEH, CIIYKUT OCHOBOM MaTeMaTU4eCKOTO MOJECIUPOBAHMUS.
[Ipu 5TOM camu 0OBEKTHI MATEMAaTHUYECKUX YMO3AKIIOUEHUN U MPUHATHIE B aJireOpe MpaBuiia ux
KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (OPMHUPOBAHHWIO YMEHHA OOOCHOBBIBATH M JIOKA3bIBATh
CY)KJICHUS, pPa3BUBAIOT MaTEMAaTHYECKYI0 HWHTYHUIIMIO, KpPAaTKO M HArJsIHO PAaCKPBIBAIOT
MEXaHU3M JIOTUYECKUX TMOCTPOCHUHN M ydaT MX NMpUMeHeHuto. Tem cambpiM airebpa 3aHUMaeT
OJIHO U3 BEIYIIMX MECT B (HOPMUPOBAHUH HAYYHO-TEOPETHUECKOTO MBIIUICHUS 00yYarOIIMXCA.

CornacHo yueOHOMY IlaHy B 7—9 Kilaccax m3ydaercsl y4eOHbI Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CJEAYIONIME OCHOBHBIE pazjeibl cojaepxkaHus: «YUucia ¢ BBIUUCICHUS,
«AJredpanyecKkue BhIPAXKEHUN», « Y paBHEHUS U HEPABEHCTBA», « DyHKIINN.

Ha usyuenue yueOHoro xypca «Anredpa» orpoaurcs 408 gacos: B 7 kiacce — 136 vacos (4
yaca B HeJeno), B 8 kimacce — 136 yacos (4 yaca B Henenio), B 9 kinacce — 136 yacoB (4 yaca B
HEJICITIO).



COJEPXKXAHUME OBYUYEHUA
7 KUIIACC

Yuciia ¥ BBIYUCICHUSA

Pammonansupie uucma. CpaBHEHHE, YHOPAIOYMBAHHUE H apUMETUUECKHE JEHCTBHUS C
panMoHaIbHBIMU YrcIaMu. YuciioBas npsmasi, MOJIyJIb YHCIIA.

CreneHb C HaTypaJdbHBIM TIOKa3aTeleM M €€ CBOWCTBA. 3aluCh 4YWCIa B JIECATUYHOUN
NO3ULIMOHHOM CUCTEME CUUCIICHUS.

Pemenue TekcTOBBIX 3amau apudmeTrnueckuMm crocobom. Pemienuwe 3agad U3 peaibHON
MPaKTUKU HAa YacTH, HAa JpOOHW, HA TMPOIICHTHI, MPUMECHCHHE OTHOIICHUN W MPOMOPUIUNA TIPH
pEIICHUH 3a7a4, PEIICHNUE 3a/1a4 Ha ABMKEHHUE, paOO0TY, MOKYIIKH, HAJIOTH.

JenumMocTb nenbix ynces. CBOMCTBA JETUMOCTH.

[IpocTthie U cocTaBHbIC yncia. YETHBIE U HEUETHBIC yucha. [Ipusnaku nenumoctu Ha 2, 4, 8, 5,
3,6,9,10, 11. [IpuzHaku 1eIMMOCTH CYMMBbI U MIPOU3BECHHUS LENBIX YUCEN MPH PEIICHUH 3a]1a4
C MMPAKTUYECKUM COJICP>KAaHUEM.

HaunGosnpumii o01muii JenuTeslb 1 HaMMEeHblliee 0011iee KpaTHOe ABYX yucen. B3auMHO npocTtbie
yucna. Anroput™ EBknupa.

Jlenenue ¢ octaTkoM. Apru(pMETHIECKUE OTIEPAIIMH HAJl OCTaTKAMHU.

AJuiredOpanvecKue BbIPaKEHUA

BripaxxeHne ¢ TepeMEHHBIMU. 3HAUYEHUE BBIPAKEHUS C TEpeMEHHbIMU. lIpencraBieHue
3aBUCUMOCTH MEXIY BEJIMUMHAMU B BUAEC (OPMYJIBI.

ToxnectBo. ToxaecTBeHHBIE MPEe0OpPa30BaHMS ANreOpanyecKux BhIpakeHuid. Jloka3aTeabCcTBO
TOX/IECTB.

Onnounensl. OMHOYJICH CTaHAAPTHOTO BUIA. CTENEHb OJTHOYJICHA.

Muorounensl. MHOrouseH crangaptHoro Bujaa. Crenenb MHorowieHa. CioXeHnue, BBIYUTaHUE,
YMHOXXEHHE W JiefieHue MHoroudjeHoB. [IpeoOpazoBaHue 11€710r0 BBIPAKEHHUS B MHOTOYJICH.
KopHu mHOrouneHa.

@opMyIibl COKPAILIEHHOTO YMHOXKEHHUS: KBAaJIpaT CYMMbI M KBaIPAT Pa3HOCTH JABYX BBIPAKCHUU,
Ky0 CyMMbl M Ky0 pa3HOCTH [IBYX BBIp@XEHHUN, Pa3HOCTb KBAJpaTOB JBYX BBIPAXKEHU,
MPOU3BEACHUE PA3HOCTH U CYMMBI JIBYX BBIPOKECHHH, CyMMa M pPa3HOCTh KyOOB [BYX
BBIPAKCHU M.

Paznoxxenne MHOTOWIEHAa HA MHOXKUTENU. BeiHECEHNE 00IIero MHOKHUTENS 32 CKOOKU. MeTton
TPYNIUPOBKHU.

YpaBHeHUs U HEPABEHCTBA

VYpaBHenue c¢ oaHoil mnepemeHHOM. KopeHbp ypaBHeHHMs. (CBOWCTBA ypaBHEHMH C OJHOU
[IEpEMEHHON. PaBHOCUIBHOCTh YPaBHEHUM. Y PABHEHHUE KaK MAaT€MaTUYECKask MOJEIb PEaTbHOU
CUTYallUHU.

JInHenHoe ypaBHEHUE C OJHOU NepeMEeHHON. Yuciio KOpHEN JIMHEWHOro ypaBHeHus. Pemenne
TEKCTOBBIX 3aJ1a4 C ITIOMOIIBIO JIMHEMHBIX YpaBHEHUM. JIMHENHOE ypaBHEHHUE, COJIEPKAILEE 3HAK
MOJTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHBIMH. ['paduk JTMHEHHOTO ypaBHEHHS C JBYMs MEPEMEHHBIMHU.
Cucrempl JIMHEWHBIX YpaBHEHUW C JBYMS TEPEMEHHBIMU. | 'paduyeckuii METOH pPEIICHUS
CHUCTEMBbl JIMHEWHBIX YPAaBHEHUM C JBYMS TIEPEMEHHbIMHU. PellleHHe CUCTEM JIMHENHBIX



YpaBHEHUN C JByMSI MEPEMEHHBIMH METOJOM IOACTAHOBKH M METOJAOM cioxenus. Cuctema
IBYX JIMHEHHBIX YpaBHEHUH C IByMs MEPEMEHHBIMU KaK MOJIEJIb peabHON CUTYallUU.

DyHKUIMHA

Koopaunara Toukn Ha npsmou. YucnoBble TPOMEXYTKU. PaccTosiHue MexXay ABYyMsI TOUKaMU
KOOPAUHATHOM MPSMOM.

[IpsimoyronibHast cuctemMa KoopauHat. AOcuucca W OpAuMHATa TOYKM Ha KOOPJMHATHOMU
wiockoctd. [lpumepsl rpadukoB, 3agaHHbIX (Qopmynamu. YUrTeHue rpaduKOB peabHbBIX
3aBUCHUMOCTEMN.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeX1ay BennuuHamu. [lonaTtue ¢ynkiun. DyHKuus kak
MaTeMaTHuecKass MOJENb peaidbHOro mporecca. O6macte omnpeaeneHuss U 00JacTh 3HAUYCHUH
¢bynkuun. Crioco6sl 3ananus pyHkuuu. ['padux ¢pynkuuu. [ToHATHS MakcUMyMa U MUHUMYMa,
BO3pacTaHus U yObIBaHUS HA IIPUMEPaxX peasibHbIX 3aBUCUMOCTEH.

Jluneiinas ¢ynknus, e€ cBoiictBa. ['paduk nmuneitHow Qynkumu. ['padux Gyakmuum y = |X.
Kycouno-3aianabie PyHKIIUMN.

8 KJIACC

Yuciia ¥ BbIYHCICHUSA

KBanpartuble kopHu. Apudmernyeckuil KBaJIpaTHBII KOpeHb U ero cpoiictBa. llonsrue
MppanMoOHaIbHOTO 4ncia. J[eWCTBHA € HWppauuoHaIbHBIMUA udnciamMu. CBOWCTBA JEWCTBUU C
MppanvoHaIbHbIMU yuciaaMi. CpaBHEHHE HPPALUMOHAIIBHBIX YHCEL.

[IpencraBieHnss 0 pPaCHIMPEHUAX YUCIOBBIX MHOXKECTB. MHOKECTBA HATypaJIbHBIX, LEJBIX,
palMOHAJIBHBIX, IEHCTBUTENBHBIX yncen. CpaBHeHUE dncell. YUCIOBbIE TPOMEKYTKH.

HeictBua ¢ ocratkamu. OctaTku creneHel. [I[pumeHenne ocTaTkoB K PEIICHUI0 YPaBHEHUN B
LEJIBIX YMCIIAaX U TEKCTOBBIX 3a/1a4.

Pa3mepbl OOBEKTOB OKPYXAIOIIEr0 MHUpPA, JUIMTEIBHOCTh MPOLECCOB B OKPYKAIOLIEM MHpE.
CraHapTHBINA BUJ YUCIIA.

AJiredpanyeckue BbIpaKeHU s

Anrebpanueckass apoOb. JlomycTuMmble 3HAUEHHMsSI IEPEMEHHBIX B JIPOOHO-paIlMOHAIBHBIX
BbIpakeHHs1X. OCHOBHOE CBOMCTBO anredpanyeckon apodu. CrnoxxkeHne, BBIMUTaHUE, YMHOKEHUE
U JieJieHue anreopandeckux ApoOei. Boiaenenue 1enoi yactu anredpandeckoit 1poomu.

PannonaneHbie BoipaskeHus. ToxIecTBEHHbIE TPEOOPa30BaAHUS PALIMOHAIBHBIX BBIPAXKECHUH.

JlorycTuMble 3HAuY€HUsT TMEPEMEHHBIX B BBIPAXKEHHUSIX, COAEpXKAIIUX apUpMETHUECKHE
KBaJpaTHble  KOpHU. ToXkAecTBEHHblE  NpeoOpa3oBaHUsA  BBIPAKEHUM,  COJEPKAILUX
apu(pMeTHYecKre KBaJApaTHbIE KOPHH.

Cremnenb ¢ 1ebIM TOKa3zaTeneM U e€ cBoicTBa. [IpeoOpa3zoBaHue BBIpaKEHHM, COAEpKAIINX
CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmyia KOpHEW KBagpaTHOro ypaBHeHusA. KoiauyecTBo
JNECUCTBUTENIBHBIX KOPHEU KBaJpaTHOIO ypaBHeHUs. Teopema Buera. YpaBHEHUs, CBOAUMBIE K
JVUHEWHBIM YpPAaBHEHMSIM WJIM K KBaJApaTHbIM ypaBHeHHsM. KBsanpatHoe ypaBHeHue cC
rapaMeTpoM. Pelrenne TeKCTOBBIX 3a/1a4 ¢ TIOMOLIBIO KBAIPATHBIX YPABHEHUM.



JlpobHO-panrioHanbHble ypaBHEHUs. Perienne npoOHO-pallMOHANBHBIX ypaBHEHUU. Perienue
TEKCTOBBIX 3a7ad C IIOMOIIBIO  JPOOHO-pALlMOHAIBHBIX  ypaBHeHui. ['paduueckas
UHTEPIpPETALs YPABHEHUH C ABYMs IEPEMEHHBIMH.

Yucnoble HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepaeHnctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHCTBa. CIIOXKEHUE W YMHOKEHUE
YHUCJIOBBIX HEpaBeHCTB. OLICHMBAaHNE 3HAYCHUS BbIpaKCHUS. Jl0Ka3aTeIbCTBO HEPABEHCTB.

[ToHsiTHE O PELICHNH HEPABEHCTBA C OJHOM NEPEMEHHONW. MHOKECTBO PEIICHNH HEPaBEHCTBA.
PaBHOCHIIBHBIE HEpABEHCTBA.

JlnHellHOEe HEpPaBEHCTBO C OJHOM IIEPEMEHHOW W MHOXKECTBA €ro peumieHuil. Pemenwne
JMHEHHBIX HEPABEHCTB C OJJHOI nepeMeHHONW. CUCTEMBI U COBOKYITHOCTH JIMHEHMHBIX HEPABEHCTB
C OJTHOM IepeMEHHOM. Penienne TeKCTOBBIX 3a7a4 ¢ MOMOIIBIO JTUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DyHKIUU

OOustacTh ompeneNneHuss U MHOXKECTBO 3HaueHuM (QyHkimu. CrnocoObl 3agaHust (QyHKIUH.
I'padux pynxnuu. Urenune cBoiictB ¢pyHkuuu no e€ rpaduky. [Ipumepsl rpadukoB QyHKIUH,
OTPAKAIOLIUX PEAIBHBIE IIPOLIECCHI.

Jluneiinasgs QyHkuus. OyHKIUHU, ONMUCHIBAIOIIME MPSAMYI0 M OOPAaTHYIO IPONOPLUOHAIIBHBIC
3aBUCUMOCTH, UX TpadUKH.

Oynkmun Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicrBa. Kycouno-3amanHbIe
GyHKIMH.

9 KJIACC

Yucnaa v BBIYMCICHUSA

Kopens Nn-ii crenenu u ero cpoiictBa. CTENEHb C pallMOHATIBHBIM NTOKA3aTENIEM U €€ CBOMCTBA.

AJuiredOpanvecKue BbIPAKEHUA

ToxxmecTBeHHbIE MPeoOpa3oBaHUsl  BBIPAKEHUHM, COAEpXKANIMX KOpPeHb N-H  CTENeHH.
ToxnecTBeHHble NpPeoOpa3OBaHUsl BBIPAKEHUN, COAEPXKALUX CTENEHb C pPALKUOHAIBHBIM
II0KA3aTEJIEM.

KBanpatneiil TpéxwieH. KopHu kBagpaTHOro TpéxusneHa. Paszmoxkenne KBaIpaTHOro TpEXUJICHa
Ha JIMHEWHbIC MHOKUTEIIN.

YpaBHeHUs U HEPABEHCTBA

bukBanpatHsie ypaBHeHus. [Ipumepsl NpUMEHEHHI METOI0B PABHOCHIIBHBIX MTPEOOpa30BaHUA,
3aMeHbI IEPEMEHHOM, rpa)uIecKOro METO/1a MPH PEIICHNN YpaBHEHUH 3-i U 4-i1 cTeneHei.

Pemenue qpoOHO-pallMOHAIBHBIX YPaBHEHUH.

Pemienue cucrem ypaBHEHUMHW C JBYMs II€pEMEHHbIMU. PemieHne npocTedlnX CUCTEM
HEJIMHEHHBIX YPAaBHEHWI C JBYMs TepeMeHHBIMH. ['paduueckuii MeToj pemieHus CUCTEMbI
HEJIMHENHBIX YpPaBHEHUU C AByMs NepeMeHHbIMU. CUCTEMa JIBYX HEIMHEHHBIX YPaBHEHHUU C
IBYMs IIEPEMEHHBIMU KaK MOJIEb PEATIBHON CUTyallUU.

YHucnoBble HEPABEHCTBA. PellleHne TMHENHBIX HEPABEHCTB. [{0Ka3aTeIbCTBO HEPABEHCTB.

KBanparHele HepaBeHCTBA € OJHOM MNEPEMEHHOM. PemieHne KBagpaTHBIX HEPABEHCTB
rpaUyeckuM METOJOM U METOJOM HHTEpBaioB. MeTOo[ WHTEpBaJiOB Ji PalMOHAIbHBIX
HepaBeHCTB. [Ipocreiime HepaBEeHCTBA € MapaMETPOM.

Pemnienne TEKCTOBBIX 3a/1a4 ¢ TOMOUIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.



HepaBeHcTBO € 1ByMs NepeMEHHbIMH. PelieHne HepaBeHCTBa € JBYMs IEPEMEHHBIMU.
CucremMbl HEpPaBEHCTB C JBYMs NE€peMEHHbIMH. ['papuyeckuil METOJ| pEIICHUS CHCTEM
HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKIUU

Oynkuua. CoiicTBa (GyHKUMN: HynmH (YHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKIIHUH,
IPOMEKYTKH BO3pacTaHus U yObIBaHUS GYHKIIUU, YETHBIE U HEUETHBIE (PYHKIIMU, HAUOOJIbIIEE U
HauMeEHbIee 3HaYeHUsT PYHKIIUH.

KBanparnunas pyHkius u e€ cBoiicta. Mcnonbp3oBaHue CBOWCTB KBaAPATUIHON (DYHKIIUU IJIs
pemenusi 3amad. [loctpoenme rpaduka kBampatnuHoi ¢yHKuuu. Ilomokenue rpaduka
KBaIpaTHYHON (PYHKIIMH B 3aBUCUMOCTH OT €€ ko3 uirentoB. I'paduku GpyHkuuit y =ax2,y =
a(x —m)?uy = a(x — m)? +n. IToctpoenue rpadgukos QYHKIHIA ¢ TOMOIIBIO IPE0OPa30BaHHIA.

HpoOHo-nuneriHas ¢pyHkuus. MccnenoBanue QyHKIIUM.

Oynkuus Y = X" ¢ HaTypalbHBIM MOKa3aTeneM N u e€ rpaduk.

YuciioBble MOCAEA0BATEIBLHOCTH H IPOTPeCcCH U

[TonsiTue uyucnoBoil mocnenoBaTenbHOCTH. KOoHEUHbIE U OECKOHEUHBIE IOCIIEI0BATEIBHOCTH.
OrpaHnueHHas NOCJIEOBATENBHOCTb. MOHOTOHHO BO3pacTaroIas (yObIBaro1Ias)
nocieAoBaTeabHOCTh. Croco0bl 3a/1aHus TOCIEI0BAaTENbHOCTH: ONUCATENbHBIM, TAOIMYHBIN, C
MOMOILBIO (POPMYJIBI N-TO YJIEHA, PEKYPPEHTHBIN.

Apudmernueckas U reoMmerpuyeckas mnporpeccuu. CBoilcTBa WIEHOB apU(METUYECKOW U
reoMeTpuyeckoi mporpeccuit. dopmynbsl N-ro uieHa apudMETUYECKOW U TeOMETPUUYECKOMN
nporpeccuii. @opMysbl CyMMBl NEpPBBIX N YIEHOB apU(PMETHUYECKOW U Te€OMETPUYECKOMN
nporpeccuil. 3ajauu Ha MPOIEHTHI, OAHKOBCKUE BKJIAJIbI, KPEAUTHI.

[IpencraBienrne O CXOAMMOCTH MOCIEAOBATEIBHOCTH, O CYMMHUPOBAHUM OECKOHEYHO
yOBIBAIOIIE T€OMETPUYECKON MPOTPECCUN.

Meton maremaTrueckor HHAYKUMU. [IpocTenmme npumMepsl.



IUVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI YYEBHOI' O KYPCA
«AJITEBPA»  HA YIJIYBJIEHHOM  YPOBHE  OCHOBHOI'O  OBIIEIO
ObPA30OBAHHA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Pe3yJIbTATBI OCBOCHUS ITPOTPAMMBI 110 MATEMATUKE XapaKTEPU3YIOTCS B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

MPOSIBIICHUEM HHTEpEca K MPOILJIOMY U HACTOSIIIEMY POCCHUHUCKON MaTeMaTUKH, IEHHOCTHBIM
OTHOUIEHHEM K JOCTHXKEHUAM POCCUMCKHX MATEMATHKOB M POCCHMCKOM MaTeMaTU4YE€CKOU
IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B APYTUX HAYKaX U MPUKIATHBIX cepax;

2) rpa:KaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSA3aHHOCTEM TpaxJaHMHA W peaju3allud €ro Ipas.,
MPEJCTABIICHUEM O MAaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHMPOBAHUS Pa3IUYHBIX CTPYKTYD,
SIBJICHUM, TPOLIEAYP TPAKIAHCKOro 00IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCY)XJICHHIO ITHUYECKHX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUUN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX IPUHIHUIIOB B €SI TEIbHOCTH YYEHOTO;

3) TPYA0BOr0 BOCIIUTAHUSA:

YCTAHOBKOM Ha AaKTUBHOE Yy4yacTHE€ B PEIICHUU MPAKTHUUYECKUX 3ajlad MaTeMaTU4YeCKOU
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTU MAaT€MaTUYECKOr0 00pa30BaHUsI HA MPOTSHXKEHUU BCEH
KU3HU JUIsl YCIIEITHOM MPOQECCUOHATIBHOMN JICSITENIbBHOCTH M PAa3BUTHEM HEOOXOJIMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TMOCTPOCHUEM WHJUBHUAYAJIbHOM TpPAGKTOPUU OOpa3oOBaHUS W
KU3HEHHBIX MIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K DMOIIMOHAJLHOMY M OCTETUYECKOMY BOCHPUSTHIO MaTeMaTUYECKHUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKACHUIN, YMEHUIO BUACTh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HeHHOCTel HAYYHOT'O IMMO3HAHMS:

OpHEHTalMe B JEATEeIbHOCTM Ha COBPEMEHHYI) CHCTEMY HAay4dHbIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YeEJIOBEKa, NPHUPOABI M OOIIEeCTBa, MOHUMAHHEM
MaTeMaTUYeCKOW HayKh Kak cdepbl UYeJOBEUYECKOW JESITENBHOCTH, ATAloB €€ pa3BUTHS U
3HAYUMOCTH JIJIsl pa3BUTHS LIUBUIIU3AINH, OBJIAJICHUEM S3bIKOM MaTEMAaTUKH U MaTeMaTUYECKOU
KyJbTYpOM KakK CpEICTBOM T[IO3HAHUS MHpPA, OBJIAJICHUEM HaBBIKAMHM HCCIEI0BATEIbCKOM
NeATEIIbHOCTH;

6) ¢usnueckoro BocnuTaHus, GOPMHUPOBAHNUS KYJbTYPbI 310POBbSl H 3MOLMOHAJIbHOIO
Os1aromoJry4usi:

TOTOBHOCTBIO MPUMEHATh MAaTeMaTHYECKUE 3HAHUSI B MHTEpPECax CBOETO 370POBbs, BEACHUS
310pOBOTO 00pa3a >KM3HU (370pOBOE MUTaHUE, COATAHCUPOBAHHBIM PEXKHUM 3aHSATUA U OT/ABIXA,
perymnspHas (Gu3ndecKas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu, MpU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JPYroro 4eI0BeKa;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA



OpUEHTAllMel Ha NPUMEHEHHWE MaTeMAaTHMYeCKUX 3HAHUW [JIs peIlleHUsl 3a7ad4 B 00JacTH
COXPAaHHOCTH OKpY>Kalolllel cpeibl, IMIAaHUPOBAHUS IMOCTYNKOB M OIEHKHM HX BO3MOXKHBIX
MOCJICICTBUMA JIJISI OKPYXKAIOMIEH CPEIbl, OCOZHAHHEM TJ00aTbHOTO XapakTepa 3KOJOTHUECKHX
npo0sieM U MyTel UX pelieHus;

8) ananTanuy K M3MEHAIOMIUMCS YCIOBUSIM COIUAIBHON U PUPOIHOM CPeIbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENENEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS y NPYTHUX
Jo/iek, mpruoOpeTaTh B COBMECTHOM JESATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTbITa APYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HaHUW, GOPMYIHPOBATH UJIACH, MOHSATHS,
TUTNOTE3bI 00 00BEKTaX W SBICHUSAX, B TOM YHUCJIE PaHEE HEM3BECTHBIX, OCO3HABATH JE()UITHTHI
COOCTBEHHBIX 3HAHWW U KOMIIETCHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYaIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK
BBI3OB, TpPEOYIOMUHA KOHTPMEpP, KOPPEKTUPOBATh MPUHHUMAEMbIE PEIICHUS U JCHCTBUS,
(bopMyIUpPOBATh U OLEHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHMS TpOrpaMMbl IO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaronierocsi OyAayT cOpMHUpOBaHBI MeTamnpeaMeTHbIE Pe3yJbTaThl,
XapaKTepU3yIIIHecss  OBJIAJCHUEM  YHUBEPCAIbHBIMU  TO3HABATEIbHBIMU  JCHCTBUSMU,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU UM YHUBEPCAIBHBIMU PETYIISITUBHBIMU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEepPU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMAaTHUYECKUX OOBEKTOB, MMOHATUM,
OTHOIIICHUN MEXAy TMOHATHUAMU, (HOPMYJIUPOBATh OMNpEAEICHUs] TOHITHH, YCTaHABIUBATh
CYIIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMN, OCHOBAHUS JUIsl 00OOIIEHUSI U CPABHEHUS, KPUTEPHUH
MIPOBOANMOTO aHAJIN3a;

BOCIIPUHUMATh, (QopMyIupoBaTh M MNPEOOpPa30BLIBATh CYXKIACHUA: YTBEPAUTEIbHBIE U
OTpHUIlaTEeIbHBIC, CIMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBIIAIT MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpeuUsi B (hakTax,
JTaHHBIX, HAOJIOJEHUSAX U  YTBEPXKIACHUSAX, TMpeasiaraTh KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPECUHN;

JefaTh BBIBOALI C KCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX W WHIYKTHBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUEHHUI TI0 aHAJIOTUH;

pa30upaTh JI0Ka3aTEIbCTBA MATEMATHYECKUX YTBEPKACHHWA (TIPSAMBIE U OT MPOTUBHOTO),
MPOBOJIUTH  CAMOCTOSITETILHO  JOKa3aTeIhCTBA MaTEeMaTHYECKUX  (DAKTOB, BBICTpanBaTh
apryMEHTAaIMI0, TPUBOAUTE MPUMEPHl U KOHTPIPUMEPHI, IPUMEHAITh METOJI MaTEMaTHYE€CKOMN
WHYKIIMU, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BBIOMpaTh croco0 pelmieHus y4eOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILICHMUS,
BBIOMPATHh HANOO0JIEE MOAXOISIINN C YIETOM CaMOCTOSITETHHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble uccienoBarTe/bCKue JeiiCTBUA.

HCIIOJIB30BaTh BOMPOCHI KaK HCCJIEAOBATEILCKUH HMHCTPYMEHT IIO3HaHUS, (PopMyIupoBaTh
BOIIPOCHI, (PUKCHUPYIOIIKE MPOTUBOpPEUNE, MTPOOJIEeMY, CAMOCTOATEIIBHO YCTaHABIMBATH HCKOMOE
U gaHHOE, POPMUPOBATH THIIOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIIUI0, MHEHUE,

MPOBOJAUTH IO CAMOCTOSITEJILHO COCTaBJIEHHOMY IUJIaHY 3KCIEPUMEHT, HCCJIEAOBaHUE IO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
co0Ooii;

CaMOCTOATENIbHO (pOpMYJIHUPOBATh OOOOIICHUS M BBIBOJBI 110 pe3yjbTaTaM IPOBEAEHHOIO
HaOJIOJICHNS, KCCJIEIOBaHUsI, HKCIEPUMEHTA, OIEHUBATh JIOCTOBEPHOCTh  IOJTYYECHHBIX
PE3yNbhTaTOB, BHIBOJOB M 0000IIECHNUI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIJBUTaTh MPEAMNOJOKEHUS O €r0
Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanmueii:

BBISIBJISITh HEJAOCTATOYHOCTh M M30BITOYHOCTH HH(MOpPMALUM, JAHHBIX, HEOOXOIUMBIX JIJIs
pelieHus 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPINPETUPOBATH HH(POpPMAIIHIO
Pa3JIMYHBIX BUJOB U (HOPM IIPECTABIICHHUS;

BBIOMpaTh (GoOpMy TMpeaCTaBICHUS HHPOpMAMKM M WIIIOCTPUPOBATH pellaeMble 3ajlauu
CXEMaMH, TuarpaMMaMu, HHOU rpaukoi U UX KOMOUHAIUSIMU,

OIlEHMBaTh  HAAEKHOCT,  MHOpMAaMM MO  KPUTEPUSIM,  NPEMJIOKEHHBIM  WJIU
c(hopMyITHPOBAaHHBIM CaAMOCTOSITEIILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

BOCIIPUHUMATh M (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBHUHM C YCIOBUSIMHU U IEJISMHU
OOlIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M HMUCHMEHHBIX
TEKCTax, JaBaTh TMOSICHEHUS 10 XOJAYy peUIeHHs 3a/adl, KOMMEHTHPOBATh IOJTYYEHHBIN
pe3yIbTaT;

B XO0J€ OOCYXACHHS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXAaeMOW TEMBbI, MPOOJIEMBI,
pemaeMoil 3a1auu, BBICKA3bIBATh WJEH, HAICJIEHHbIE HAa MOUCK PEIICHUs, COMOCTABIATh CBOU
CYXACHMSI C CYy)KIEHUSIMU IPYIMX YYaCTHHUKOB JMajora, oOHapyXMBaTh pPa3jMuUe U CXOJICTBO
MO3UINH, B KOPPEKTHOH opMe hopMyITHpOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTaBISITh PE3yIbTaThl pPEIICHUS 3aJadd, OSKCIEpUMEHTa, WCCIEAOBaHUsA, IMPOCKTa,
CaMOCTOSITENIFHO ~ BBIOMpPATh (opmar BBICTYIJICHUS C YYETOM 3a]ad MpEe3CHTAlluu |
0COOEHHOCTEN ayAUTOPUH;

NOHMMAaTh W HCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHOM M HMHAWBUIYaIbHOH pPabOTHI MpU
pelIeHNr YYeOHBIX MAaTeMaTHYeCKUX 3ajad, NMPUHUMATh IeIb COBMECTHON IEeSATEIbHOCTH,
TUTAHUPOBATh OPTaHU3aILMI0 COBMECTHOU paboThI, paclpenesTh BUABI padoT, JOTOBapHUBaTHCA,
00CyX1aTh MPOIIECC U pe3ybTaT paboThl, 00001IIaTh MHEHHSI HECKOJIBKUX JIFOICH;



y4acTBOBAaTh B TPYINNOBBIX (popmax paboTel (0OCYXKAeHUS, OOMEH MHEHUH, «MO3TOBbBIC
MITYPMbI» W WHBIE); BBINIOJHATh CBOIO YacTh PaOOThI MU KOOPAMHHPOBATH CBOU JEHUCTBUSI C
JIPYTUMHU 4JI€HAMH KOMAaHJIbI, OIICHMBATh KAa4€CTBO pPE3yJibTaTa M KauyeCTBO CBOETO BKJIANA B
OOIIHIA pe3yNbTaT MO KPUTEPUIM, CHOPMYIIMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranusanus:

BBISIBJISITH [IPOOJIEMBI JIJIsl PEIICHUS B )KMU3HEHHBIX U YYEOHBIX CUTYallUsX, OPUEHTUPOBATHCS B
Pa3IMYHBIX NOJIX0JaX MPUHSITUS PEIIeHNH (MHIMBUYaJIbHOE, IPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBIIAITh IJIaH, aJIFOPUTM DEILIEHUS 3a1adyd (WM €ro 4acTh), BBIOMPATH
croco0 pemeHuss ¢ Yy4€TOM HUMEIOIIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ YUETOM HOBOW MH(OpMaLIUK.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJAJIETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS IIpollecca W pe3ysibTaTa pelieHus
MaTeMaTU4YeCKOM 3a/1ayi, CAMOMOTHUBALIMY U pe(IICKCHH;

NpEeABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IpPU PEIICHUH 33/]a4d, BHOCUTH
KOPPEKTHUBBl B JEITEIbHOCTb HAa OCHOBE HOBBIX OOCTOATEIbCTB, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH TOCTABICHHON WEIHM M YCJIOBUSM,
OOBSACHSATH NPUYUHBI JOCTHXKEHHS WM HEJOCTHKEHHUS €U, HAXOAUTh OIIHUOKY, 1aBaTh OLICHKY
MpUOOPETEHHOMY OIBITY;

BbIpaXaTh SMOLMM NpPU U3YYEHUH MaTeMaTUYeCKuX OOBEKTOB M  (DAaKTOB, J1aBaTh
SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3a1a4H.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenuss B 7 Kjacce OOydyaromUNCs TOJYYUT CIEAYIONIUE MPEAMETHBIC
pPE3yJIbTATHI:

Yuciia v BBIYUCTIEHUSA

PammmonansHbIE UncHa.

[lepexoauTh OT ofHOM (HOPMBI 3aITUCH YKCEN K APYroi (mpeodpa3oBbIBATh AECATUUHYIO APOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YACTHOCTH B OCCKOHEYHYIO JECATUUHYIO
TpoOBb).

HNcnonb30BaTh TIOHATHUS MHOXKECTBA HATypaJIbHBIX YMCEI, MHOXECTBA UEIbIX YHCE,
MHOXKECTBA PAIMOHAJIBHBIX YHCEI NpPU PEUICHUM 33/1a4, MPOBEACHUM PACCYKICHUU U
JIOKA3aTENbCTB.

[TornmaTh 1 OOBACHATH CMBICI TTO3UITMOHHON 3aMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH M YHOPSIAOUYNBATH PAIMOHAIBHBIE YUCIA.

BreinmonHATh, codeTass YCTHbIE M THUChbMEHHBIE NPUEMBI, apuMETHUYECKUE ACHCTBUS C
palMOHAIBHBIMU YHUCJIAMHU, HCIIOJIb30BaTh CBOWCTBA YWCENl W MpaBWiIa JIEHCTBUM, MPUEMBI
palMOHATIBHBIX BBIYMCIICHUM.



BBINOMHATH AEMUCTBHS CO CTENEHIMU C HATYPAIbHBIMU MTOKA3aTEISIMHU.

Haxonuth 3HaueHMs] YUCIOBBIX BBIPAXKEHUM, COAECPKANIMX PALMOHAIBHBIE YHCIIA U CTENEHU C
HATYpaJIbHBIM TOKa3aTejaeM, MPUMEHSTh Pa3HOOOpa3HbIe CIMOCOOBI M MPHUEMBI BBHIYMCICHUS,
COCTaBJIATh U OLIEHUBATH YMCIIOBBIE BBIPAKECHUS NIPU PELUICHUH MPAKTUYECKUX 3a]a4 U 3a7a4 U3
JIPYrUX y4eOHBIX MPEIMETOB.

OKpyrJisITh 4MCla C 3aJlaHHOW TOYHOCTBIO, a TAKKE€ IO CMBICIY NPAKTHUYECKON CUTyaluu,
BBIIIOJIHATh NPHUKUAKY W OLEHKY pE3yJbTaTa BBIYUCICHUN, OLEHKY 3HAYEHHUW YHCIOBBIX
BBIPQ)KECHHIA, B TOM YHCJIE ITPU PEIIEHUN NPAKTUYECKUX 3a/a4.

PemaTte TekcTOBbIE 3adaud apuMETUYECKUM CIIOCOOOM, HCHOJIB30BaTh TAOIMIIBI, CXEMBI,
YEPTEXKH, IPYTUE CPEICTBA MIPEACTABIICHUS JAHHBIX [IPU PEUICHUU 3aa4.

Pemate nmpakTHKO-OPUEHTUPOBAHHBIE 3a/Jaud, CBS3aHHBIE C OTHOIICHHEM BEJIHMYHH,
MPONOPIMOHAIBHOCTBIO BEIMYHH, POLIEHTAMU, HHTEPIPETUPOBATH PE3YNIbTATHI PELICHUS 3a/1a4
C YYETOM OIpAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

J1emMMOCTb.

Jloka3pIBaTh U IPUMEHSATH IIPU PEIICHUM 3a7a4 MPU3HAKKU JeIMMOoCcTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, npu3HaKu J€IMMOCTH CYMMBI U IPOU3BEICHHUS LIEIBIX YUCEIL.

PackiiaibiBaTh Ha MHOKUTENM HaTypajibHbIE YUCIa.

CBOOOJHO oOmepupoBaTh MOHATHUAMU: YETHOE YHUCIIO, HEUETHOE YMCIIO, B3aMMHO IPOCTHIE
qHUCIIa.

Haxomute HamOodbmMi OOIIMHA JEAUTENh M HauMEHblee oOllee KpaTHOE YHCeNl U
MCIIOJIb30BAaTh UX MPU PEIICHUH 3a/1a4, IPUMEHATh alroput™ EBknna.

OnepupoBaTh MOHATHEM OCTATKA 110 MOYJIIO, IPUMEHATH CBOMCTBA CPABHEHUN 110 MOYJIIO.

AaredpanvyecKue BbIPAKECHUSA

BrIpaxeHust ¢ nepeMeHHBIMH.

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMHUHOJOTHIO M CHUMBOJHUKY, IPUMEHSATh €€ B MpoLEecce
OCBOEHHMSI y4eOHOT0 Marepuarna.

Haxonuth 3HaueHHs OyKBEHHBIX BBIPAXXEHUM NIPH 3aJaHHBIX 3HAYEHUSX NIEPEMEHHBIX.

Hcnonp30BaTh NOHIATHE TOKJIECTBA, BHIIIOJIHATH TOKIECTBEHHbIE TPEOOPa30BAHUS BHIPAKEHUH,
JOKa3bIBATh TOXKJIECTBA.

MHoOrouneHsl.

BoInonHAT TIpeoOpa3oBaHus LIEJIOTO BBIPAXKEHHS B MHOTIOYWIEH NPHUBEACHUEM MOJ00HBIX
cJlaraeMbIX, paCKphITHEM CKOOOK.

BemmonnHaTe  nelictBUs  (CHOKEHWE, BBIYMTAHUE, YMHOXEHHE) C OJHOWIEHAMH M C
MHOTOYJICHAMH, TPUMEHATH (OPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaapaT U KyO CyMMBI,
KBaJpaT W KyO pa3sHOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM 4YHUCIE IS
YIPOLIEHUS BEIYUCIICHUN.

OcymiecTBIATh pa3ioKeHNE MHOTOWIEHOB HAa MHOXHUTENM C MOMOIIBIO BBIHECEHUS 32 CKOOKHU
oOIero MHOXUTEJNs, TPYNINUPOBKUA CJaraeMblX, HNPUMEHSAS (QOPMYJbl  COKPAIIEHHOTO
YMHOXKECHHUS.

[TpumensaTh npeoOdpa3zoBaHusi MHOTOWIECHOB /Ui PEIICHUs PAa3IMYHbIX 3a/lady U3 MaTeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEATBHON MPAKTHUKHU.



Hcnonp30BaTh CBOMICTBA CTENEHEH C HaTypalbHBIMU IIOKa3aTENsIMM JUIsl [peoOpa3oBaHus
BBIPAKEHUU.

YpaBHeHMs U HEPABEHCTBA

Pemare JMHEHHBIE ypaBHEHHsS C OJHOM IIEPEMEHHOH, NPUMEHss IpaBuwia Iepexoja OT
UCXOJHOTO YPaBHEHHsI K paBHOCHIBHOMY eMy. lIpoBepsATh, fBIIAE€TCS JIM 4YHMCIO KOPHEM
YpaBHEHHUS.

[TonOupaTe mpuMepsl Nap YHCEI, SBISIOIUXCS PEHIEHUEM JIMHEWHOTO YPaBHEHHUS C JBYMS
MIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IUVIOCKOCTH I'paUK JMHEHHOrO YpaBHEHUS C JBYMs IIEPEMEHHBIMU,
HOJIB3YSCh TPaUKOM, IPUBOAUTH IPUMEPHI PEIICHUST YPAaBHEHUSI.

Pemate cuctembl IBYX JMHEHHBIX YpPaBHEHHU C JBYMS II€PEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBnsATh M peniaTh JMHEHHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUN MO YCIOBHUIO
3a/1a4y, UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MTOJIyYEHHBIA PE3ybTarT.

DOyHKIMHA

Koopnunatel u rpaduku.

N300paxkath Ha KOOPJAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpJWHATAM,
Jy4H, OTPE3KU, HHTEPBaJIbl, 3aIIUCHIBATH YHCIOBBIE IPOMEKYTKH Ha alIreOpandeckoM s3bIKe.

OTmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIUH.

Crpoutb rpaduKu JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh ¢ NOMOUIBI0 (DYHKIIMIT M3BECTHBIE 3aBUCUMOCTH MEXY BEIMYMHAMH: CKOPOCTH,
BpEMS, PAcCTOSIHME, II€HA, KOJUYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTb, BpeMs, OOBEM
paboTHI.

Haxonuth 3HaueHne (PyHKIIMHU MO 3HAUEHUIO €€ apryMeHTa.

[lonumate rpaduyueckuil crmocod MNpenCcTaBiICHUS W aHaldu3a WHQpOpMaIuu, HU3BJIEKATh H
MHTEPHPETUPOBATH UH(POPMALIMIO U3 TPAPUKOB PEATbHBIX MPOLECCOB U 3aBUCUMOCTEN.

Hcnonb3oBaTh cBOMCTBA (GYHKIMNA JUIsi aHaln3a TrpaduKOB pEabHBIX 3aBUCUMOCTEN (HYJIU
(GyHKIUM, MPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMM, IMPOMEKYTKH BO3pacTaHMsi U yObIBaHUS
(GbyHKUIMH, HanOoJIbIlIeEe U HAUMEHbLIEE 3HAYEHUST (DYHKILIMH).

Hcnonb3oBaTh rpaduky JUisl UCCIEIOBAaHUS MPOLIECCOB M 3aBUCUMOCTEN, MPU PELICHUHU 3a/1a4y
U3 JPYTUX Y4eOHBIX MPEIMETOB U PEAIbHOM JKU3HH.

K koniy oOydyenus B 8 Kkuacce oOydarolmUiCs TMOJYYUT CIACAYIONIUE TMPEIMETHBIC
pE3yJIbTATHI:
YucJia 1 BBIYUCIEHUS
HNppauronanpHbIe YHCIIA.
[ToHMMAaTh ¥ UCTIOIB30BATH MPECTABICHUS O PACIITUPEHUHN YUCIOBBIX MHOYKECTB.
CB00OOHO oOmepUpoOBaTh TMOHATUSIMHU: KBaJpaTHBIH KOpPEHb, apU(PMETUUECKUU KBaJpaTHBIN
KOPE€Hb, UPPALHUOHAIBHOE YHUCJIO, HAXOJWTh, OLIEHUBATHh KBAJAPATHBIE KOPHU, WUCHOJIB3YS MPHU



HEOOXOJUMOCTH  KaJIbKYJISITOP, BBIIOJHATh NPeoOpa3OBaHUs BBIPAKEHUN, COJEpIKALUX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEU.

Hcrnonb30BaTh HayajdbHbIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHUs, OKPYIJICHUS M BBIYMCICHHUI, M300paxaTh IEHCTBUTENIbHbIE YHUCIIa TOYKAMU Ha
KOOPJIMHATHOM MPSIMOU.

Hcnonp30Bath 3anKcy OONBIINX U MaJbIX YHCEN C MIOMOILBIO IECATUYHBIX APOOEH U CTeNeHen
yycna 10, 3anuceiBaTh U OKPYIJIATh YHCIIOBBIE 3HAYEHUSI PEAJIbHBIX BEJIUYHUH C UCIIOJIb30BAHUEM
Pa3HBIX CHCTEM U3MEPECHUM.

J1emMMOCTb.

CBOOOJHO ONEpUPOBATH MOHATHEM OCTaTKa MO MOJYJIO, IPUMEHATh CBOMCTBA CPAaBHEHMH IO
MOJYJIIO, HAXOJIUTh OCTaTKX CYMMBI M TPOU3BEACHUS 10 JAHHOMY MOJIYIIIO.

AJireOpanyeckue BbIpaKeHUs

JIpoGHO-paImoHaIbHBIC BEIPAKCHHUS.

Haxoauth nonyctumble 3HaUE€HUS! IEPEMEHHBIX B IPOOHO-PAIMOHATIBHBIX BBIPAXKECHUSAX.

[IprMeHSATh OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH.

BelnonHATe mpUBeAeHUE anredpandeckux ApoOell K o0meMy 3HaMEHAaTeslo, CJIOKEHHE,
YMHOXEHHUE, JIeTICHNE alreOpandecKux ApoOeH.

BbINOMHATE TOXKAECTBEHHBIE TPe0Opa30BaHUs PallMOHAIBHBIX BBIPAXKCHUH.

[TpumensaTh npeoOpa3oBaHUs BBIPAKEHUM ISl PEIICHUS Pa3IMYHbIX 3a7ad M3 MaTeMaTHUKH,
CMEXHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Crenenu.

[IpuMeHsATh TOHSATHME CTENEHW C LEeNbIM II0Ka3aTeJaeM, BBINOJHATh MPeoOpa3OBaHUs
BBIPAKECHUI, COAECPIKALIUX CTEIICHU C LEJIbIM IT0KA3aTEIEM.

HppanroHaabHble BBIPAXKEHUS.

Haxonute  [OMyCTUMBbIE  3HAYEHUS  NEPEMEHHBIX B BBIPAKEHUSAX,  COJEpXKAIIMX
apu(pMeTHYecKre KBaJApaTHbIE KOPHH.

BoInonHATh MpeoOpa3oBaHus UPPAUMOHAIBHBIX BBIPAKEHUMN, UCII0JIb3Ys CBOMCTBA KOPHEH.

YpaBHeHMs U HEPABEHCTBA

Pemate kBagpaTHbIE YpaBHEHHUS.

Pemate ApoOHO-paliuoHaIbHBIE YPABHEHHS.

Pemiars nuHelHBIE ypaBHEHUS C MapamMeTpaMu, HECJIOKHBIE CHUCTEMBI JIMHEWHBIX YPABHEHUN C
rapamMeTpamH.

[IpoBOIUTE HCCIIENOBAaHUS YPABHEHUH M CHCTEM YpPAaBHEHMI, B TOM YHUCJIE C NPUMEHEHUEM
rpaduyecKkux MpeacTaBiIeHUN (yCTaHABIMBATh, UMEET JU ypaBHEHHE WM CUCTEMa ypaBHEHUH
pELIeHUs], €CJId UMEET, TO CKOJIbKO, U TIPOYEE).

[lepexoauTh OT ClIOBECHOM (OPMYIMPOBKH 3a7aul K €€ anredpanyeckod MOJeNIn C MOMOIIbIO
COCTABJICHMSI YPaBHEHHUS WM CUCTEMbl YpPaBHEHWI, WHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4il MTOJIyYEHHBIA PE3YJIbTAT.

[IpuMeHsATh CBOICTBAa YHMCIOBBIX HEPABEHCTB ISl CPaBHEHUS, OLEHKH, pEIlaTh JIMHEWHbIE
HEpPaBEHCTBA C OJHOW NEPEMEHHOW M WX CHUCTEMBbI, JaBaTh rpadUyecKyl0 HWILIIOCTPALIUIO
MHOKECTBA PELICHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DyHKIMHA

[TornmaTe ¥ UCMOJIB30BaTh (PYHKIIMOHAIBHBIE TMOHATUS U SI3bIK (TEPMHUHBI, CUMBOJIMYECCKUE
0003HauEHNs), ONIPENEIATh 3HaUeHUE (DYHKITMH 10 3HAYCHUIO apTyMEHTa, ONPEIeIsATh CBOMCTBA
dbyHKIUHU 110 €€ TpaduKy.

Crpoutsb rpaduku GyHKIUHN , ONKUCHIBATh CBOMCTBA YUCIOBOM (PYHKIIMU MO €€ rpaduky.

K xonimy oOydenmss B 9 Kjacce OOydarOMUNACS TIOJYYHUT CICAYIONIUE MPEAMETHBIC
pE3yJbTaTHI:

Yucnaa v BIYMCICHUSA

CBOOOIHO oOmepupoBaTh MOHATUAMH: KOPEHb N-l CTENEHH, CTENEHb C pPalMOHAIBHBIM
[I0KA3aTeJIEM, HAxXOAWTb KOPEHb N-U CTENEHU, CTENEHb C pPAlMOHAJIBHBIM ITOKA3aTEJeM,
UCIOJIb3YsI TPU HEOOXOJAMMOCTU KaJbKYJISTOp, MPUMEHATH CBOMCTBAa KOpHA N-Ml cTemneHw,
CTEIEHH C PallMOHAJIBHBIM ITOKA3aTENIEM.

Hcnonb30BaTh NOHATHE MHOXKECTBA JIEMCTBUTEIBHBIX YUCEN MIPU PELICHUU 3314, IPOBEACHUN
pacCyXIEHUN U JOKa3aTEIbCTB.

CpaBHUBATh U YNOPSAAOYMBATH JCHCTBUTEIBHBIE YUCIA, OKPYIJIATH JCUCTBUTEIBHBIE YHCIIA,
BBINOJIHATH PUKUJIKY PE3YJIbTAaTa BBIYMCICHUHN, OLIEHKY YUCIIOBBIX BBIPAKECHUMU.

AaredpanvyecKue BbIPAKECHUSA

CBOOOIHO OIEPUPOBATH MOHATHUEM KBAIPATHOIO TPEXWIEHA, HAXOAUTh KOPHH KBAaJPAaTHOTO
TpEXUJIEHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHElHBIE W KBaJpaTHbIE YpPAaBHEHMs, YpPaBHEHHUS, CBOJSIIMECS K HUM, APOOHO-
palMOHAIIBHBIE YPABHEHHS.

Pemrats HECOKHBIE KBaIPATHBIE YPABHEHUS C TAPAMETPOM.

Pemate nuHeliHbIE HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, UCIIOJIb30BATh METOJ UHTEPBAJIOB,
n300paxaTh pelIeHHUEe HEPaBEHCTB HAa YMCIIOBOM MPSIMOM, 3alKChIBATh PELIEHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl IBYX JMHEHHBIX YPAaBHEHUW C JIByMsI MEPEMEHHBIMH WU CHUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIISIETCS JTUHEUHBIM.

PemaTte HEC10KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN C IIAPaMETPOM.

[IpumeHsATh METO/Abl PaBHOCHIIBHBIX MPE0Opa30BaHMM, 3aMEHBI MEPEMEHHOM, TrpapuyecKoro
METOJa ITPU PEIICHUN YPaBHEHNN 3-1 U 4-1 CTENIEHEN.

Pemate cuCTEMBI JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBAJAPATHOE
HEPaBEHCTBO, M300pa)kaTh PEILIEHUE CHUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSMOM, 3alMCHIBATh
pelIeHne ¢ MOMOLIBIO CUMBOJIOB.

Pemate ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OTPAHUYECHUAMU, HAIIPUMED, B
LEJIBIX YMCTIaX.

[IpoBOANTE HCCIIENOBAHUS YPABHEHUM M CHUCTEM YpPAaBHEHUW, B TOM YHCIIE C NMPUMEHEHUEM
rpaduuecKkux MpeacTaBlieHuil (YCTaHABIMBATh, UMEET JIU YpPaBHEHUE WM CHCTeMa ypaBHEHUI
pELIeHMs, €CJIA UMEET, TO CKOJIBKO, U IIPOYEE).



Pemarp TekcTOBBIE 33/1a4M aaredOpanuyeckuM CIocOOOM € TIOMOIIBbIO COCTaBJIEHUs YPAaBHEHUH,
HEPaBEHCTB, UX CHCTEM.

Hcrnonb30BaTh yYpaBHEHHs, HEPABEHCTBA M HMX CUCTEMBI JUIsl COCTABJIECHUS MaTEMaTUYECKON
MOJIEIM PEAbHOM CHUTyallud WM TPUKIAJAHON 3a/layd, WHTEPIPETHUPOBATh IOJIyYECHHBIE
pE3yJIbTaThl B 3aJaHHOM KOHTEKCTE.

YuciioBbIe MOCIEI0BATEILHOCTH M IPOrPecCUH

CBOOOHO oOmepupoBaTh MOHATUSMHU: 3aBUCHUMOCTh, (QYHKIUS, Tpabuk (QYHKIHUH, MpsMast
MPOMOPLUUOHAIBHOCTD, JIMHEHHAas (yHKUMsS, oOpaTHas MPOMOPIHOHATIBHOCTh, Mapadoa,
runepoosa, KyCouHO-3a1aHHast (PyHKLUS.

UccnenoBate (yHkuuoo 1o €€ rpaduky, yCTaHABIMBATh CBOMCTBa (yHKUMH: 001acTh
OTIpEe/ICNICHUsI, MHOXECTBO 3HAYCHUH, HyIW (QYHKIUH, TMPOMEKYTKH 3HAKOMOCTOSHCTBA,
MPOMEXYTKH BO3PACTaHUsI U YOBIBaHUS, YETHOCTh U HEUETHOCTh, HAWOOJbIIEE U HAMMEHbIIICE
3HAYEHHUSI, ACUMIITOTHI.

PacniozHaBaTh KBaJpaTUUHYIO (YHKIHMIO 1O (hopMmyle, MPUBOAUTH MPUMEPHI KBAJAPAaTUUHBIX
GbyHKIUI U3 peanbHON )KU3HU, PU3UKU, TEOMETPUU.

Onpenensate MOJOXKeHHE TrpaduKa KBaJAPAaTUYHOM (YHKUMM B 3aBUCUMOCTH OT €€
K03(PUIIMEHTOB.

Crpouts rpaduk KBagpaTUUHON (YHKIMH, ONUCHIBATh CBOMCTBA KBAaAPATUYHON (YHKIUHU IO
e€ rpaduky.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH JUIsl PEIICHUS 3a1a4.

Ha npumepe kBaapaTHuHON GyHKIMU CTpouTh rpaduk Gynknuu Y =af(kx + b) + ¢ ¢ momomiso
npeoOpa3oBannii rpaduka Gyrkmun y=Ff(x).

WnmoctpupoBaTh ¢ MOMOIIBIO Tpaduka peajabHYl0 3aBUCHUMOCTh WM MpPOLECC IO UX
XapaKTepUCTHKAM.

ApudmMeTnyeckas U reOMeTPUYECKAs POIrPeccuu

CBoOOmHO  omepupoBaThb  MOHATUSAMH:  IOCJIEIOBATEIbHOCTb,  apupMeTHyecKas U
reoMeTpruYecKas Mporpeccumu.

3amaBaTh TOCJEIOBAaTEIbHOCTH pPa3HbIMH CIOCOOAMM: ONUCATENbHBIM, TaOJUYHBIM, C
OMOUIbIO (OPMYJIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BBINONHATE BBIYMCIEHUS C HCNOJIB30BaHUEM (OpMylT N-ro ujeHa apuMeTH4ecKor u
r€OMETPUYECKON MMPOTPECCHM, CYMMBI IIEPBBIX N YWIEHOB.

N300paxaTh 4ieHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YMCIOBBIMH IOCJIEOBATENBHOCTAMM, B TOM YHCIE 3a1a4d U3
peasibHOM KU3HHU (C UCTIOIB30BAHUEM KAJIBKYJISATOPA, HU(POBBIX TEXHOJIOTHI).

Pacro3naBaTh W TPUBOAUTH MPUMEPHl KOHEUYHBIX M OECKOHEUHBIX MOCIEAOBATEIbHOCTEH,
OTPaHUYEHHBIX  [OCJIEI0BATEILHOCTE, =~ MOHOTOHHO  BO3pacTalmMX  (yObIBArOIIMX)
IIOCJIEA0BATEIBbHOCTEN.

MMeTp mpencTaBleHHE O CXOAMMOCTH IOCIIEIOBAaTEIbHOCTH, YMETh HAXOAUTh CYMMY
0EeCKOHEYHO yOBbIBAIOIIEH r€OMETPUYECKON TPOTPECCHH.

[TpumMeHsATh METO1 MAaTEMATHYECKOW MHIYKIMU MIPU PELICHUU 33]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne ni/m KoumnuyecrBoyacos
HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI
Bcero KonTpoabHbIepadoThI
1 UMCJIA 1 BBIYMCIIEHU . PaunonanbHble yncia (IOBTOPEHUE) 11 1
2 OYHKIHWU. Koopaunate! u rpadhuku. DyHKIIUN 17 1
3 AJI'EBPAMYECKUE BBIPAXKEHU . Beipaykenus ¢ nepeMeHHbIMU 7 1
4 YPABHEHU S U CUCTEMBI YPABHEHMU. Jluneitusie ypaBHeHus 10 1
5) UMCJIA 1 BBIYUCIIEHUA. Crenens ¢ HaTypajbHBIM I1OKa3aTeleM 6 1
6 AJITEBPAMYECKUE BbIPAXXEHUW . Muorounenst 23 2
7 AJITEBPAMYECKUE BBIPAXKEHU . @opmyibl COKpali€HHOro 14 1
YMHOXEHUS
8 UNCJIA 1 BBIYUCIIEHU . [IenumocTh 10
9 OYHKIUWUN. JlunelinasadyHxus 16
10 YPABH]vEHI/Iﬂ U CUCTEMBI YPABHEHMUM. Crcrembl IHHEHHBIX 14 1
YpaBHCHHIA
11 [ToBTOpeHwue, 06001IeHNE, CHCTEMATH3AIUSI3HAHUN 8 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12




8 KVIACC

KosmnuecTBo4acos
Ne ni/m HaumeHoBaHuMepasaej0B M TEMIIPOrPAMMBbI
Bcero KonTtpoabsnbiepador
bl

1 YPABHEHUS 1 HEPABEHCTBA. HepaBenctBa 20 2
2 UMCJIA 1 BBIYMCIIEHUA. KBaagpaTHblii KOPEHb 17 1
3 YPABHEHIA U HEPABEHCTBA. KBagparusie ypaBHEeHUs 17 1
4 AJITEBPAMYECKUE BBIPAXKEHU . [IpoOHO-palinoHalbHbIE BHIPAYKEHUS 17 1
5 YPABHEHUA 1 HEPABEHCTBA. JIpoGHOo-paiiuoHansHble ypaBHEHUS 19 2
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAXKEHU . Crenenu 14 1
8 UNCJIA 1 BBIYUCJIEHUA. JenumocTb 7 1
9 [ToBTOpeHnue, 0600IIEHNE, CUCTEMATH3AIUI3HAHUI 10 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11

9 KJIIACC

No KoanuyecTBO4acoB

HaumenoBaHue pa3aesioB 1 TeM MPOrPaMMbl
n/n KonTtpouabHnbiepador
Bcero
bl

1 OYHKINU 25 2
2 YPABHEHUA 1 HEPABEHCTBA. KBanpatHbie HepaBeHCTBa 15 2
3 YPABHEHUMA 1 HEPABEHCTBA. YpaBHeHNUs, HEPaBEHCTBA U UX CUCTEMBI 25 2
4 YHMCJIOBBIE ITOCJIEJOBATEJIBHOCTHU U ITPOT'PECCHUN 25 2
5 AJITEBPAMYECKUE BBIPAXXEHU . Crenens ¢ palimoHaIbHBIM MTOKa3aTelleM 12 1
6 [ToBTOpeHme, 0600IIEHNE, CHCTEMAaTH3alMsI3HAHUNA 34 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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