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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yuyeHue IPYrux AUCHUIUIMH KaK €CTEeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOGHHME HEOOXOAWMO ISl MPOJOJDKEHHs 00pa3oBaHUS W JJs MOBCEJHEBHOM
KU3HU. Pa3zButue y oOydaromMXcsi HAy4HBIX MPEICTaBICHUM O MPOUCXOXKICHUH U CYLUIHOCTU
anreOpandyeckux aOCTpakIMid, crocode OTpaKeHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLECCOB B MpHUpOJe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMEHHOM IndpoBoM oOuiecte. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JecTBUs, BBIBOABI, (OPMYIHUPOBATH yTBepkAeHHs. OcBoeHHEe Kypca aireOpbl oOecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalolUXcs: OHM HCHOJB3YIOT JCNYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHON NEATeIbHOCTH
oOyyaromuxcsi, IO03TOMY CaMOCTOATEIbHOE pElIeHUE 3a7ad OOy4YaroIMMHUCS  SBISETCS
peanuzanuen AesiTeNbHOCTHOTO MPUHITUIIA O0yIeHHUSI.

B ctpykType nporpaMmMel yaeGHOTO Kypca «Anredpay yriayOoi€HHOTO H3ydeHUsI OCHOBHOE
MECTO 3aHUMAIOT  COJEpXKATeIbHO-METOANYECKHe JMHUU: «Uucma U BBIYKCICHHS,
«AnreOpanyuecKkue BBIpAKEHU», «YpaBHEHHS W HEpaBeHCTBay, «DyHkmum». Kaxnmas u3 »atux
COJIePKaTEIbHO-METOMYECKHUX JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3y4eHUs Kypca,
B3aMMOJIEHCTBYS C IpyrUMU €ro JUHUAMH. B xo1e n3ydeHus Kypca o0y4arorumMcs IpUxXoIuTCs
JIOTUYECKH PacCyKJaTh, MCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBsi3u ¢ 3TUM B
mporpaMmy  y4eOHOro Kypca «AureOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI  JIOTHKH,
MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3lielax MaTeMaTHuecKoro oOpa3oBaHUs U
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTHYeCcKOro
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUe€OHOTO Kypca «Anredpa» sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nMHUM «YUMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JuIs JanbHeifmiero
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS JIOTMYECKOTO MBIIIECHUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX ISl TTOBCEJHEBHOHN >KM3HH. Pa3BUTHE MOHATHA O YHCIE Ha ypOBHE
OCHOBHOT'O 00I[ero oO0pa3oBaHUs CBSI3aHO C PAlMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JByX anreOpamdyecKkux JHHUH — «AnreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydaroOUIMXCs
MaTeMaTU4YeCKOro arnmnapara, HEOOXOJMMOIo Mjisi pEelIeHHs 3aJad MaTeMaTUKH, CMEXHBIX
IPEeIMETOB U OKpYysKarollel peanbHocTH. Ha ypoBHE OCHOBHOTO 0011er0 00pa30BaHus y4eOHBIN
MaTepuan TpYNIUPYETCsl BOKPYr palUOHAIBHBIX BbIpaXeHHH. Auredbpa IeMOHCTPUPYET
3HaYeHHE MaTeMaTHKU Kak s3bIKa JUI1 IMOCTPOCHHMS MaTeMaTW4YecKMX Mojeneil, omucaHus
MPOIIECCOB U SBJICHWH peadbHOTO MHupa. B 3amaum oOydeHHs anreOpe BXOIAT TaKKe
JanpHelee pa3BUTHE aJITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOro, B YacTHOCTH, IJIs
OCBOCHHS Kypca HWH(GOpPMATHKH, ¥ OBIIQJICHUE HABBIKAMH JIEAYKTUBHBIX PaCCYKICHHM.
[TpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHHs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxkanne  (yHKIMOHAIBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHue
o0ydJaronuMucs 3HaHUN O QYHKIHMIX KaK Ba)KHEUIIEH MaTEeMaTHYSCKON MOJIETH /Il OTHCaHUs



U HCCIICZIOBAaHUS Pa3HOOOPA3HBIX IMPOLIECCOB M SIBICHUI B mpupone u odmiectBe. M3ydeHue
MaTepHuaga CIIOCOOCTBYET pa3BUTHIO y OOYYaIOLIUXCS YMEHHUS HCIOJIb30BaTh pa3INYHbIE
BBIpa3UTEIbHbIC CPEACTBA S3bIKA MAaTEMAaTHKH — CJIOBECHOT'O, CHMBOJIMYECKOTO, TPaHuEcKoro,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KyJIbTYPHI.

VrayOonéHHblii  Kypc — aiareOpbl  XapakTepus3yeTcs  HM3y4eHHEM  JIONOJHHUTEIbHOI'O
TEOPETUYECKOr0 ammapara ¥ CBS3aHHBIX C HUM METOJIOB pelIeHHUs 3aaay. Anredpa sBISETCS
A3BIKOM JUIsl OIMCaHMA OOBEKTOB M 3aKOHOMEPHOCTEH, CIyXXMT OCHOBOM MaTeMaTH4ecKOro
mMoaenupoBanus. [Ipu 3ToM camMu O0OBEKTHl MAaTeMaTHYECKHX yYMO3AKIIOUECHUH M MPHHATHIC B
asreOpe MpaBuila X KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHHUIO YMEHUI 0OOCHOBBIBATH
U JIOKa3bIBaTh CYXJCHUS, PA3BUBAIOT MAaTEMaTHYECKyI0 HMHTYWULUIO, KPAaTKO M HAarJISAIHO
PACKpBIBAIOT MEXAHU3M JIOTHYECKUX IIOCTPOCHUHI U ydaT UX NpUMeHeHuto. Tem caMmbiM anredpa
3aHMMaeT OJHO M3 BEAYIIMX MECT B (DOPMUPOBAHMM HAYYHO-TEOPETUUYECKOTO MBIIUICHHS
oOyJaronuxcs.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBII BKJIIOYAET CIEAYIOIIME OCHOBHBIE pasfiesibl cojepxkaHus: «Huciaa U BBIYHCICHUSN»,
«AnredpanyuecKue BEIPAKEHHS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUN.

Ha usyuenue yuebHOro Kypca «Anredpa» oronutcs 408 vacos: B 7 kiacce — 136 yacoB
(4 yaca B Henenmo), B 8 kiacce — 136 yacos (4 yaca B Hezento), B 9 kiacce — 136 yacos (4 yaca B
HEJIEII0).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

Panmonaneupie uncia. CpaBHEHHeE, YNOpsAIOYMBAHHWE U apudMeTHUYecKue IEHCTBHUS C
paluMOHAIBHBIMU YucIaMu. YucaoBas npsmasi, MOIyJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM U €€ CBOMCTBA. 3alUCh 4UCia B JIECATUYHOMN
IIO3ULIMOHHON CUCTEME CUUCIICHHUS.

Pemennie TekcTOBBIX 3a1ay apudmernyeckuM criocodom. Pemienue 3amau w3 peanabHOU
NPaKTUKA HAa YacTH, Ha JAPOOH, Ha MPOIECHTHI, MPUMEHEHUE OTHOIIECHHA M MPONOPIMNA NpHU
pellleHnH 3aa4, pelIeHue 3a/1a4 Ha JBUKEHHE, paboTy, HOKYIKH, HAJIOTH.

JemumocTp nenbix uucesn. CBOMCTBA IETUMOCTH.

IIpocteie u coctaBHble yncia. YETHbIE U Heu€THbIE yncna. [Ilpu3naku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEICHUSI LEIBIX YUCEN IIPHU PEIICHUN
3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

HauGonpmmii oOumuii nenuTellb ¥ HaMMEHbIee oO0Iee KpaTHOE ABYX uucen. B3zaumHo
npoctelie uncia. Anroputm EBkinuna.

Henenue ¢ octaTkoM. ApupMeTUIeCKHe orepauy Hajl OCTaTKaMHu.

Anredpanyeckne BbIPaKeHUs

BolpaxkeHue ¢ nepeMeHHbIMH. 3HAU€HHE BBIpaKEHUS C NepeMeHHbIMU. lIpencrasienue
3aBHCHUMOCTH MEXIY BEJIUYMHAMU B BUJE (POPMYIIBL.

ToxnmectBo.  ToxmecTBeHHBbIE  TpeoOpa3oBaHUsl — anreOpamyecKUX  BBIPAKCHHU.
Jloka3zaTenbCcTBO TOXKIECTB.

Opnowienbl. OqHOWIEH cTaHAapTHOrO BUJa. CTENeHb OAHOUICHA.

MHuorounensl. MHorowieH crangaptHoro Buaa. CreneHb MHorowieHa. ClioxeHwue,
BbIUWTAHUE, YMHOXXEHHME M JeJieHue MHoroujeHoB. [IpeoOpa3zoBaHue LENOro BBIPAKEHUS B
MHorouwieH. Kopuu MHOrousnexa.

@opMynbl COKpAIIEHHOIO YMHOXKEHHS: KBaJApaT CyMMbl M KBaJApaT pPA3HOCTH JIBYX
BbIp@KEHUI, Ky0 CyMMbl M KyO pa3HOCTHM [JBYX BBIpQKEHUH, Pa3HOCTb KBAJpaTOB [BYX
BBIPQXXECHHM, NMPOU3BEACHUE PAa3HOCTU U CYMMBI JBYX BBIPQXKEHMH, CyMMa U pPa3HOCTb KyOOB
JBYX BBIPaKECHUHU.

Pa3znoxxeHnne MHOrowieHa Ha MHOXXWUTEIH. BbeiHeceHHe 00IEero MHOXHTENS 32 CKOOKH.
MeTton rpynnupoBKH.

YpaBHeHUsI M HEpaABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. KopeHb ypaBHeHus. CBolicTBa ypaBHEHHMH C OJHOMU
IepeMeHHON. PaBHOCUIIBHOCTD ypaBHEHUM. YpaBHEHUE KaK MaTeMaTHYeCKash MOJEIb PEAIbHON
CUTYaIH.

JIuneliHOe ypaBHEHHE C OJHOM NEPEMEHHOW. UMCIO KOpHEH JMHEHHOrO YpaBHEHUS.
Pemienne TEKCTOBBIX 3a7ady C IIOMOIIBK) JIMHEWHBIX YypaBHEHMU. JIMHEHHOE YypaBHEHHE,
coJiepaKallee 3HaK MOJYJIA.

VYpaBHeHHe C JABYMS TIepeMeHHbIMH. ['paduk nuHEHHOro ypaBHEHHS C JABYMS
nepeMeHHbIMH. CUCTeMbl JIMHEWHBIX YpaBHEHUN ¢ ABYyMs nepeMeHHbIMU. ['paduyeckuii MeTon
pEILIEHUs] CUCTEMBI JTMHENHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU. Perienne cucreM JIMHEHHBIX
YpPaBHEHUN C JBYMS NEPEMEHHBIMM METOJOM IOJCTAaHOBKM M METOAOM ciiokeHus. Cucrema
JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU KaK MOJIENb PEAJIbHON CUTYyallUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpoMexyTKu. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHON MIPSMOM.



[IpstmoyToNbHAsT cUCTEeMa KOOpAMHAT. AOCIMCca M OpJMHATa TOYKM Ha KOOPIWHATHOU
miockoct. Ilpumepsl rpadukoB, 3amaHHbIX (opmyrmamu. YUreHune rpaduUKOB peaTbHBIX
3aBUCUMOCTEH.

OyHKIIMOHATBHBIC 3aBUCUMOCTH MEXIY BennuuHaMu. [lonstue QyHkiun. OyHKIUS Kak
MaTeMaTHuYecKasi MOJeNb peajbHoro mpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYCHUH
dbyakuun. CniocoOs! 3amanust pyHkiuu. ['paduk Gynkmuu. [loHsaTHS MakcMMyMa U MUHUMYyMa,
BO3pacTaHus U yOBIBAHHS HA IPUMEPAX PEaTbHBIX 3aBUCIMOCTEH.

Jluneiinas ¢pyukuus, € cBoiicta. I'paduk nuneitnon ¢pyukuuu. I'padux Gyskimn y = [X|.
Kycouno-3ananubie GyHKINU.

8 KJIACC

Yuciia 1 BLIYUCICHUA

KBaaparneie kopHU. Apu(dMeTHUYECKUN KBaJApaTHBIH KOpEHb M €ro cBoicTBa. lloHsTHE
UppalMOHAIBHOrO uucia. J[efcTBus ¢ uppanuoHaNbHbIMM uuciaMmu. CBoWcTBa JEHCTBUHM C
MppALMOHATIBHBIMU YKcliaMUd. CpaBHEHUE UPPALUOHATBHBIX YUCEIL.

IIpencraBnenus 0 paCUIMPEHUAX YACIOBBIX MHOXKECTB. MHOKECTBA HATYpaIbHBIX, LETBIX,
palMOHANbHBIX, IEUCTBUTENBbHBIX ynces. CpaBHeHHE ynced. YucaoBble MPOMEXKYTKH.

HeiictBust ¢ ocrarkamu. OcraTku creneHed. IIpuMeHeHne oOCTaTKOB K PELIEHUIO
YpaBHEHUH B LIETBIX YUCIIAX U TEKCTOBBIX 3a7a4.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEr0 MHpA, JJIUTEIBHOCTb IPOLIECCOB B OKPYKAIOIIEM
mupe. CTaHJapTHBINA BUJT YKCIA.

Auredpanyeckue BbIpasKeHUs

Anrebpanueckasi 1poOb. J[omycTumble 3HAUEHUS NMEPEMEHHBIX B IPOOHO-paIlMOHATBHBIX
BeIpakeHUsIX. OCHOBHOE CBOMCTBO anreOpanyeckoi Apoou. CrioskeHre, BEBIMUTaHUE, YMHOKEHUE
U JieTieHue anredpanyeckux apoOeit. Brinenenue 1enoit yactu anredpanueckoi apoou.

Paunonanbubie  BblpakeHus.  ToxnecTBEHHblE  IPeOOpa3OBaHHA  PALMOHAIBHBIX
BBIPKEHUM.

JlonycTuMble 3HAUYE€HHS TEPEMEHHBIX B BBIPAKEHUSX, COJEPXKALIUX apUpMeTHYecKue
KBaJpaTHble  KOpHU. TOXJAECTBEHHbIE  MPeoOpa3oBaHMUs  BBIPAKEHHMH,  COJEpIKAILIUX
apu@mMeTnyecKue KBaJpaTHbIE KOPHHU.

Crenenp ¢ wneibIM TMoKazaTeneM U e€ cBoictBa. [IpeoOpa3oBaHue BBIPAKEHMIH,
COJIepKAIINX CTEIECHH.

YpaBHeHHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHue. @opMmyna KOpHEH KBaJpaTHOrO ypaBHeHMs. KoimuecTBo
JIEHCTBUTEIIBHBIX KOpHEN KBaJIpaTHOro ypaBHeHusA. Teopema Buera. YpaBHEHUs, CBOOAUMBIE K
JUHENHBIM ypAaBHEHUsSM WIA K KBaJgpaTHbIM YypaBHEHMsM. KBaapaTHoe ypaBHEHHE C
napameTpoM. Pelenue TeKCTOBBIX 3a7a4 € IOMOILBIO KBaJAPATHBIX YPABHEHUN.

JlpoOHO-paniioHallbHble  ypaBHEHUs. PemieHue JpoOHO-pallMOHANBHBIX  ypaBHEHUH.
Pemenne TEKCTOBBIX 3a/ad C IMOMOIIBIO JpOOHO-pallMOHANBHBIX ypaBHeHMH. ['papuueckas
WHTEpIpPETALNs YPABHEHUN C IBYMS IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemennoi. Ctporme u HecTporue HepaBeHCTBa. CloxkeHHe U
YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OlEHMBaHUE 3HA4YeHMsI BbIpakeHHd. J[lokazarenbcTBO
HEPaBEHCTB.

[IoHATHE O pEHIEHMH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO pEILIECHHI
HEpaBEHCTBA. PaBHOCHIIBHBIE HEPaBEHCTBA.

JInHeitHOE HEpPaBEHCTBO € OJHOM IEPEMEHHOM M MHOXKECTBA €ro peuieHui. Pemienue
JIMHENHBIX HEPABEHCTB C OJTHOM NepeMeHHOM. CHCTEMBI M COBOKYITHOCTH JINHEWMHBIX HEPABEHCTB
C OJITHOM NEpEeMEHHOU. Pelenue TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO JIUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM.



DOyHKIUH

OO6nacth ompeaeneHuss 1 MHOXKECTBO 3HaueHU (QyHKmH. CriocoObl 3amanus (PyHKITHA.
I'padux ¢pynkuuu. Yrenue cBoicTB ¢pyHkuuu mo e€ rpaduxy. [Ipumeps! rpadhukoB (QyHKIHIA,
OTPaKAIOIIUX pealIbHbIE MPOLIECCHI.

Jlunetinas GyHkiusa. OyHKINU, ONUCHIBAIOIINE MPSMYIO U 00OPAaTHYIO POIOPIHOHAIBLHBIC
3aBUCUMOCTH, UX I'pauKu.

Oynkmmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = x| u ux coiictBa. Kycouno-
3aJlaHHbIEe (DYHKIHH.

9 KVIACC

Yucia 1 BLIYMCICHHSA

Kopenb n-it crenenu u ero cpoiictBa. CTeneHb C palMOHAIBHBIM II0Ka3aTeleM U eé
CBOICTBA.

Auredpanyeckue BbIpaKeHHUs

ToxnecTBeHHble NPeoOpa30BaHUS BBIPAKEHUH, COJAEpXKAIlUX KOpeHb N-H CTENEeHH.
ToxaecTBeHHbIE IPEOOpa3OBaHUs BBIPAKEHUN, COAEPHKALIUMX CTENEHb C PALMOHAIbHBIM
IIOKA3aTeJIEM.

KBagparubeii TpéxuneH. KopHu kBaapaTHOro tpéxwieHa. Pa3noikeHHe KBaapaTHOIO
TPEXWICHA Ha JINHEHHBIE MHOKUTEIH.

YpaBHeHusI U HepaBEeHCTBA

bukBanpatHele  ypaBHeHus. IIpumepbl  IpUMEHEHUN  METONOB  PaBHOCHJIBHBIX
npeoOpa3oBaHuil, 3aMEHBI IEPEMEHHOHN, TPahUIECKOr0 METOJa MIPU PEIICHUH YpaBHEHHN 3-U H
4-i1 cTeneHew.

Pemenue npo6GHO-paliiOHaNIbHBIX YPaBHEHUH.

Pemenne cucrem ypaBHEHUH C JByMs IE€pEMEHHBIMH. PelieHue NpoCTeHINUX CHUCTEM
HEIIMHEHHBIX YpaBHEHHH C JABYMsS TNepeMeHHBbIMH. | padudeckuii METON pEImIeHHS CHCTEMBI
HEJIMHEHWHBIX YPAaBHEHMH C ABYMs IepeMeHHbIMH. CucTema ABYX HEIMHEWHBIX YPABHEHHM C
JIBYMsI IEPEMEHHBIMU KaK MOJIEJIb PEaIbHOM CUTYyallUH.

Yucnossle HEpaBEeHCTBA. PelleHne TMHENHbBIX HEPaBEHCTB. Jl0Ka3aTenbCcTBO HEPABEHCTB.

KBagpaTHble HepaBEHCTBA C OJHOM NEPEMEHHOW. PerieHue KBaapaTHBIX HEPABEHCTB
rpa¢pu4eckuM METOJOM U METOJOM HHTEpPBAJIOB. MeTOJI MHTEPBAIOB Ui PallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiiirie HepaBeHCTBA € MAPAMETPOM.

Penienne TeKCTOBBIX 3a7ja4d C IOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ aBymMs mepeMeHHbIMU. PellieHue HepaBeHCTBA C ABYMs IEPEMEHHBIMH.
CuctemMbl HEpaBeHCTB C JByMs IepeMeHHbIMH. ['paduueckuii MeToJ pelIeHUus CHCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

DOyHKIUH

Oyukuus. CpoiictBa QyHKIMI: HyIM (QYHKIUHA, TPOMEXYTKH 3HAKOIMOCTOSIHCTBA
(GyHKLIMU, TPOMEXYTKH BO3pAacTaHHsl M YObIBaHMS (YHKUUHU, YETHbIE M HEUYETHbIE (PYHKIUH,
HauOoJbIlIee U HAaMMEHbLIee 3HaueHUs (QyHKIUH.

KBagpatnunas ¢ynkuus u e€ cBoiictBa. lcmonb3oBaHue CBOMCTB KBaJpaTUYHON
byHkun s pemienust 3anad. [loctpoenue rpaduka kBagparnyHoi ¢yHkiuu. IlonoxeHue
rpaduka KBaApaTUYHON (PYHKIIMHM B 3aBUCUMOCTH OT €€ KodduuueHToB. ['paduku GpyHKuuil y
=ax2, y = a(x - m)> u y = a(x — m)* +n. Iocrpoenne rpadukoB (YHKIHHA C ITOMOIIBIO
npeoOpa3oBaHuil.

Hpobuo-nuneitnas pyukius. UccnenoBanue GyHKIHA.

®ynkuus Y = X' ¢ HaTypaIbHBIM MOKa3aTeaeM N U €& rpaduk.

YuciioBble NOC/I€10BATEILHOCTH H POrpeccuu

[TonsTue YHCIIOBOU IIOCJIEI0BATEBHOCTH. Koneunsie " OEeCKOHEUHBIE
nocneaoBarenbHOCTH. OrpaHuyeHHas IOCJIeN0BaTeNbHOCTh. MOHOTOHHO — BO3pacTarouias



(yObIBaromas) mocuenoBaTeabHOCTh. CrIOCOOBI 3a/1aHUs MOCIEA0BATEIBHOCTH: OMMCATENbHBIN,
TaOJIMYHBIN, C TOMOLIBIO (POPMYIIBI N-TO YJieHa, PEKYPPEHTHBIN.

Apudmernueckas 1 reomeTpuieckas nporpeccuu. CBONHCTBa WICHOB apu(hMETHUECKONW U
reOMEeTpUUYECKOr mporpeccuit. DopMmysbl N-ro 4yieHa apuMETHUYECKOW M TeOMETPHYCCKOM
nporpeccuii. @OpMyabl CyMMBI TEpPBBIX N UWICHOB apU(METHYECKOW M TeOMETPUICCKON
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0aHKOBCKUE BKJIA/IbI, KPEIUTHI.

[IpencraBiaeHne O CXOAMMOCTH MOCJENOBATEIBHOCTH, O CYMMHPOBAaHMHM OECKOHEYHO
yOBIBAIOLIEH reOMETPUUECKON TPOrPECCUHU.

Meron matremaTudeckor MHAYKIMU. [IpocTeiimme npumepsl.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUMA IIPOI'PAMMBI VUEBHOI'O KVPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMS

JIMHHOCTHBIE PE3YJIBTATbHI

JInuyHOCTHBIE pe3yabTaTbhl OCBOCHHS NPOTPAMMBI 110 MAaTEMATHKE XapaKTEPU3YIOTCS B
4acTH:

1) maTpruoTN4eCcKOro BOCIIUTAHUSA:

IIPOSIBJICHUEM HHTEpeca K IMPOLUIOMY UM HACTOAIIEMY POCCHUMCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTIKEHHMSAM POCCHUMCKMX MAaTeMaTUKOB U POCCUHUCKON
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUN B IPYTUX HayKaX W MPHUKIAIHBIX
chepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M Ppealn3alud ero Ipas,
NpPEJCTAaBICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PAZIHYHBIX CTPYKTYP,
SBJICHUH, MpOLEAYp T'PakJaHCKOro oOIiecTBa (Hampumep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K
00CY)XJIEHUIO 3TUYECKUX IMPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOIO;

3) TPyA0BOI0 BOCIINTAHMSA:

YCTAaHOBKOM Ha AaKTMBHOE y4YacTHUE B PEUICHMM IPAKTUYECKMX 3aJad MaTeMaTH4eCKOU
HANpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTHYECKOT0 00pa30BaHUs Ha MPOTSHKEHUH BCei
KHU3HU Ul YCHEeIHON NMpo(ecCHOHANBbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM WHIUBUIYAIbHOH TpPAaeKTOPUM OOpa3oBaHUsA U
KU3HEHHBIX IUIAHOB € Y4ETOM JIMUHBIX HUHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, PACCYKIEHUHN, YMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 NO3HAHUSA:

OpHUEHTAllMe B JIEeATENLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX NpeACTaBIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YENOBEKa, HPHUPOAbI U OOIIecTBa, NOHUMaHHUEM
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIoBEeYeCKOW MAEATeNbHOCTH, 3TaloB €€ pa3BUTUSA U
3HAUMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEeMaTHKU U MaTeMaTH4eCKON
KYyJIBTYpOH KaK CpEICTBOM IIO3HaHMS MHpA, OBJIAJEHUEM HaBBIKAMHU HCCIIEJOBATEIbCKON
JIeSATEIbHOCTH;

6) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

TOTOBHOCTBIO NIPUMEHATH MAaTEMaTHYECKHE 3HAaHUSA B MHTEpPEcax CBOEro 310POBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MuecKas aKTUBHOCTh), C(POPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TAKOTO )K€ IpaBa JIpyroro 4YeJI0BeKa;

7) 3IKOI0TNYECKOT0 BOCIIMTAHMSA

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pellleHus 3ajad B obsactu
COXPaHHOCTH OKpYXKAlOIIEeW cpenpl, IJIaHUPOBAaHUS IOCTYNKOB M OLEHKH MX BO3MOXHBIX
MOCNEACTBUM ISl OKPY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JeM U MyTel ux pereHus;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:

TOTOBHOCTBIO K JICHCTBHUSM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIIEHNUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JESITeIbHOCTb, B TOM YUCIIE YMEHHE YUUTHCS Y APYTUX
Jrofiel, MpuoOpeTaTh B COBMECTHON JIESITEIbHOCTH HOBBIE 3HAHMS, HABBIKK U KOMIIETEHIIUU U3
OTbITA IPYTHX;



HEOO0XOAUMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HAHWH, (HOPMYIHPOBATH HJCH, IMOHATHS,
TUNOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM UYHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JE(PUIINTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAalMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare OCBOCHHS MPOTpaMMBI [0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOyuaromerocss OyayT copMHUpOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
XapaKTEePU3YIOLIUECs  OBJIAJICHUEM  YHHUBEPCAJIBbHBIMH  IMO3HABATEIBHBIMH  JCHCTBUSAMH,
YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMU JCHCTBUAMH U YHUBEPCAIBHBIMU PETYJISITUBHBIMU
NEUCTBUSIMU.

ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble jornyeckue nelicTBus:

BBISBJIAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOIICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHIA,
yCTaHaBJIMBATh CYIIECTBEHHBIH MNpPHU3HAK KIACCU(PUKALMKM, OCHOBAaHMS JUIsl OOOOLIEHHS WU
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh U MPeoOpa3oBbIBATh CYKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIE U 00IINE, YCIOBHEIC,

BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTUBOpedus B (hakrax,
JaHHBIX, HAOMIOJEHUSX M  YTBEPXKICHUSX, MpeayiaraTb KpPUTEPUU U BBISBICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHIi;

JIeJIaTh BBIBOJBI C HUCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX U HMHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

pa30buparh J0Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEPKICHHUH (IpsMble U OT MPOTHUBHOIO),
IPOBOJIUTH  CAaMOCTOATENBHO  JIOKA3aTeNbCTBA MaTeMaTU4YeCKUX  (aKTOB, BBICTPAaUBATh
apryMeHTallIo, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHITh METOJ] MaTeMaTUYECKOM
UHIYKIH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MOAXOASIMM ¢ YYETOM CaMOCTOSTEIBHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTe/bCKue A1eHCTBHA!

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENbCKUIM HHCTPYMEHT NO3HAHMs, (OPMYyIUPOBATH
BOIPOCHI, (PUKCUPYIOIKE TPOTUBOPEUNE, POOJIEMY, CAMOCTOSTEIBHO YCTAaHABIUBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATh TMIIOTE3Y, ApIYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOAMTH II0 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY JKCIEPUMEHT, MCCIEIOBAHUE II0
YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, 3aBUCHMOCTEH OOBEKTOB MEXKIY
co0oif;

CaMOCTOSITENIbHO (OPMYJIUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJIOIeHUs, MCCIEIOBaHUSA, OKCIEPUMEHTa, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEAIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIUH, JaHHBIX, HEOOXOIUMBIX AJIs

peLIeHus 3a1a4H;



BBIOMpATh, aHATU3UPOBATh, CHUCTEMATU3UPOBAaTH W WHTEPIPETHUPOBATh HH(DOPMAIUIO
pas3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpAaTh (HopMy MpelncTaBIeHUs] MHPOPMALUU U WILIIOCTPHUPOBATH pEIIacMble 3a7adu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh  HAaA&HKHOCTh  HMH(OpPMAMM TIO  KPUTEPUSAM, TPEAJIOKCHHBIM MU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

BOCIIPHHUMATh U (DOPMYIHPOBATh CY)XKIEHHS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
oOwIeHus], SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHUCHMEHHBIX
TEKCTaX, JaBaTb NOACHEHHS IO XOAy pEUICHHs 33Ja4d, KOMMEHTHPOBATh TOJIY4YE€HHBIN
pe3yJbTarT;

B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYHIECTBY OOCY)XIAaeMOH TeMBbI, IPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WICH, HAIEJICHHbIE HAa MOMCK PEIICHHS, COMOCTaBJISATh CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IU4Me U CXOICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NPEICTaBIATh PE3YNbTAaThl PEIICHHs 3afadd, dKCIEPUMEHTa, HCCIEIOBaHHsS, IMPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJad MpPE3CHTAluu U
0COOEHHOCTEHN ayAUTOpUY;

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pemeHnr y4eOHBIX MaTeMaTHUECKUX 3a/ady, NPUHUMATh [Ellb COBMECTHOW ESTEIHHOCTH,
IUTAHUPOBATh OPTraHU3alMI0 COBMECTHOU paboThI, pacipenessaTh BUABI padoT, JOrOBapUBaTHCS,
00CyX/1aTh TPOLIECC U PE3YNbTAT paboThI, 00001IIaTh MHEHHSI HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B IPYNMNOBBIX (hopMax paboThl (00CyXkaeHHsS, OOMEH MHEHUU, «MO3TOBBIC
HITYPMBI» W WHBIC); BBIOJIHATH CBOI YacTh pabOThI M KOOPJWHUPOBATH CBOM JICUCTBUS C
OpYTMMH YJe€HaMHM KOMAaHJbI, OLIEHWBAaTh KAauyeCTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIa/Ja B
OO Pe3yNbTaT MO0 KPUTEPUSIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBISBJISITH  MPOOJIEMBI Uil  PELIEHUS B OKU3HEHHBIX U Y4eOHBIX CHUTYyalMsX,
OPUEHTUPOBATHCS B PA3JINYHBIX MOAXOAAX MPUHATUS PELIEHUN (MHANBUAYAIBHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBJISTH IJIaH, AJITOPUTM PEIlIeHUs 3a7auu (WK €ro 4acTh), BBIOMpaTh
crnoco0 pemeHuss ¢ Y4E€TOM MMEIOLIUXCS pECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJI Ipollecca W pe3ysbTara pelieHus
MaTeMaTHYeCKOM 3aaun, CAMOMOTHBALIUU U pedIIeKCUH;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPHM pEIICHUH 3a/ladl, BHOCUTH
KOPPEKTHBBl B JIESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAWJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3YJIbTAaTa JEATEIbHOCTU IOCTABICHHON LIEIU M YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUS! LIEJIU, HAXOUTh OIINOKY, 1aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY;

BbIpaXaTb OSMOIMM MPU H3YYEHUU MaTeMaTHYeCKUX OOBEKTOB U (PaKTOB, [aBaTh
AMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aJauu.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonIy 00y4yenus B 7 kj1acceoOydarOmMics MOMYyUUT CISAYIOMNE MPEAMETHBIE PE3yIbTaThI:



Yuciia 1 BLIYHCICHUA

PanmonansHbie uncia.

[Tepexoauth OT OJHOM (HOPMBI 3aMMCU YKHCEN K APYroi (mpeoOpa3oBbIBaTh JACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpO0B).

Hcnonp30BaTh MOHATHS MHOXKECTBA HATYPAIBHBIX 4YMCEJ, MHOXECTBA ILIEJIBIX YHCEI,
MHOXXECTBA PAlMOHAJIBHBIX 4YHMCEJ IIPU PpELICHUU 3a4a4, IPOBEACHUM pACCYKICHUU U
JIOKa3aTeNbCTB.

[ToHuMaTh U OOBSCHATH CMBICI MIO3UITMOHHON 3aITUCH HATYPAIbHOTO YUCIIA.

CpaBHUBATH U YIOPSAJOYNUBATH PALIMOHAIBHBIE YUCIIA.

BrImonHATh, coueTas yCTHbIE M NHCbMEHHBIC NPUEMBI, apu]mMeTHdecKue IeHCTBUS C
palMOHaJIbHBIMU YMCIIAMH, MCIOJIb30BaTh CBOWMCTBA YHMCENIl W IPaBWIA ACUCTBUM, NPUEMBI
palOHaIbHBIX BBIYMCICHUI.

BBINOIHATE NEHCTBUA CO CTENEHSAMU C HaTypaJbHBIMU IIOKA3aTECIIAMH.

Haxonuts 3HauyeHUs YHUCIOBBIX BBIPAKECHUM, COACPKALIUMX PpaLMOHAIbHBIE YUCIA U
CTETIEHU C HATypalbHbIM I[IOKa3aTeleM, IPUMEHATh pPa3HOOOpa3Hble CHOCOObI W MPUEMBI
BBIYMCIICHHSI, COCTaBISATh M OLCHMBATH YMCJIOBBIC BBIPAKECHUS IIPU PELICHUM IPAKTUYECKHUX
3ajay ¥ 3aJ1a4 U3 APYrux y4eOHBIX MPEIMETOB.

OxpyriisTh yKciia ¢ 33JaHHOM TOYHOCTBIO, @ TAK)KE M0 CMBICITY MPAKTUYECKON CUTYyalluu,
BBINIOJHATh NPUKUIKY M OLIGHKY pe3yJbTaTa BBIYMCICHHUH, OLICHKY 3HAUYEHUN YHMCIOBBIX
BBIPAKEHUI, B TOM YHUCJIE IIPU PELICHUH NTPAKTUYECKUX 3a4a4.

Pemate TekcTOBBIE 33aUl apU(PMETHUECKUM CIIOCOOOM, MCII0JIb30BaTh TAaOIMIIbI, CXEMBI,
YEPTE)KHU, JPYTHE CPEICTBA NIPEACTABICHUS JAHHBIX IIPU PEIECHUN 3a/1a4.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBbIE 3aJaud, CBA3aHHBIE C OTHOLIECHUEM BEJIWYMH,
IIPONOPUMOHAIBHOCTHIO BEJIMYMH, IPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX O0BEKTOB.

JlenumocTsb.

Jloka3bIBaTh U MPUMEHATH IPU PELICHUH 331a4 MPU3HAKU AeIMMOCcTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKku JeIMMOCTH CYMMBI U IPOU3BEICHUS 1I€JIbIX YHCET.

PacknaapiBaTh Ha MHOXKHUTEIN HATYPAJIbHbIE YUCIIA.

CB00OJIHO OmnepupoOBaTh MOHATUSAMU: YETHOE YHUCIIO, HEYETHOE YMCIIO, B3aUMHO IPOCTHIE
qucia.

Haxoaute Hambonpmuii OOWMIMIA [ETUTENh W HAaWMEHbIee O00Ilee KpaTHOE YHCeNl U
MCIIOJIb30BaTh UX IIPU PEIICHUN 3aa4, IPUMEHATh AIropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTka MO MOJYJIO, NPUMEHSATh CBOMCTBA CPABHEHMH IO
MOZYJIIO.

Auaredpanyeckune BbIPaKeHHUs

BripaxkeHus ¢ nepeMeHHbIMU.

Hcnonp30BaTh anredOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXJIECTBA, BBINOJHATH TOXKIECTBEHHBbIE MpeoOpa3oBaHUS
BBIPAKEHHM, TOKa3bIBATh TOXKIAECTBA.

MHOro4seHsl.

BoimonHsaTe mpeobpa3oBaHus LENOr0 BhIPaXKEHHUs] B MHOTOWIEH MPHUBEIECHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbmonusaTe nefcTBus (CIOXKEHWE, BbIUMTAHUE, YMHOXKEHHE) C OJHOWIEHAaMH H C
MHOTOWJIEHAMH, MPUMEHATh (POPMYIBI COKPALIEHHOTO YMHOXEHHSA (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBagpaToOB, CyMMa M Pa3HOCTh KyOOB), B TOM 4HCIE IS
YIPOILEHNS BBIYUCIECHUI.



Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTENIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM O0ILEero MHOXHUTEINS, TPYNIUPOBKU CllaraéMbIX, MPUMEHAS (HOPMYIbI COKPAIIEHHOTO
YMHOKEHHSI.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUICHHs pPa3MYHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYypaJbHBIMU MOKa3aTeNsIMU i1 IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTte nuHeliHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHSAA NpaBUjia MEPEXoaa OT
HCXOJIHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. lIpoBepsTh, sBIE€TCS JIM YUCIO KOpPHEM
YpaBHEHHS.

[TonGupath mpuUMepsI Map YKCe, SABISIOMIUXCS PEIIeHUEM JMHEHHOr0 ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TpaduK JHUHEHMHOrO ypaBHEHUS C JBYMs
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cuctembl OBYX JIMHEMHBIX YPaBHEHMH C ABYMsS NEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocraBiATh M pellaTh JUHEWHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layM, HWHTEPIPETHUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/aydl IMOJIYYEHHbIN
pe3ynbTar.

DOyHKIUUHA

Koopaunats! u rpaduxu.

N300paxarb Ha KOOPAWHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, HHTEPBaJIbl, 3allUCHIBaTh YMUCIOBbIE MPOMEKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OtMeuaTh B KOOPJAMHATHOM IIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJUHATaM.

DyHKIHH.

Ctpouts rpaduku TUHEHHBIX (YHKIIUH.

OnuceiBaTh € NOMOIIBIO (DYHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU!
CKOPOCTb, BpEMs, PacCTOSHME, II€HA, KOJIMYECTBO, CTOMMOCTb, NPOU3BOJIUTEIBHOCT, BpEMH,
00BEM paboTHI.

HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil coco0 MpeICTaBlICHUs U aHamu3a UHQOpPMalUU, U3BJICKATh U
UHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPa(PUKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBath cBOCTBA PYHKIMH JUIsl aHaIM3a TpaMKOB peabHBIX 3aBUCUMOCTEN (HYIU
GYHKIIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIMU, TPOMEXYTKHA BO3pAcTaHUs U yOBIBaHUS
dbyHKUIMM, HauOOJIbIIIee U HAUMEHbIIIee 3HAUCHUS (PYHKITUN).

Hcnonk3oBath TpaduKu UiS UCCIEIOBAHUS MPOIECCOB M 3aBUCHMOCTEH, MPHU PEIICHUN
3a/1a4 U3 IpYyrux yueOHBIX NPEIMETOB U PeaIbHON KU3HU.

K xoniy 00y4yenus B 8 kiiacceo0ydaromuiics MOMYyYUT CISAYIOMINUE MTPEIMETHBIE PE3YyIbTaThI:

Yucsa v BbIYUCICHUSA

HppanyroHanbHbIE YKCIIa.

[ToHuMaTh 1 UCMIONB30BAThH MPEACTABICHUS O PACHIMPEHUH YHCIOBBIX MHOKECTB.

CB00OHO OTIEpUPOBATH MOHATHUSAMH: KBaJIPATHBIN KOPEHB, apu(METUUECKUI KBaAPATHBIN
KOpPEHb, MPPALMOHAIBHOE YMCIIO, HaXOAWTh, OIIEHUBATh KBAJAPAaTHBIE KOPHU, UCIOJIB3YS MpHU
HEOOXOJUMOCTH  KAaJIbKYJISTOP, BBIIOJIHATh MPEoOpa3oBaHUs BBIPAXKEHHUH, CoOJepKalIux
KBaJpaTHbIE KOPHH, UCTIOIb3YSl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXKECTBE JIEHCTBUTENBHBIX YHCEN IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pakaTh EHCTBUTENBHBIE YHCIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.



Hcnonp30BaTh 3amucu OOJIBIIUX W MallbIX YHCET C MOMOIIBIO NECATUYHBIX IpoOei u
creneHerd uyucia 10, 3anKMchIBaTh U OKPYIVIATH YMCIIOBBIE 3HAYEHUS DPEAIbHBIX BEJIMYHUH C
UCIIOJIb30BAHUEM PA3HBIX CUCTEM MU3MEPEHUM.

JlenumocTsb.

CB00OHO OnEepUpOBaTh MOHATUEM OCTaTKa MO MOAYIIO, IPUMEHATh CBOMCTBA CpaBHEHUN
10 MOJIYJIIO, HAXOJUTh OCTATKU CyMMBbI M IPOU3BECHUS 110 JAHHOMY MOJYIIIO.

AulredpanyecKkue BbIpasKeHUs

Jpo6HO-paninoHalbHbIE BHIPAKEHUSI.

HaxomuTh nonycTuMbie 3HAUEHUS TIEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BBIPAKCHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM ApOOH.

BrimonsaTh npuBefeHre anredpandeckux Apodei K oOuieMy 3HaMEHATEIo, CIIOKEHHE,
YMHOXEHHE, JIeJIeHne allredpandeckux Apooeii.

BhITIONHATE TOXKIECTBEHHBIE MPEOOPA30BAHS PAITUOHATLHBIX BBIPAKCHU.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW [ pEIICHUS Pa3IMYHbIX 3a]ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 peabHON MPAKTUKHU.

Crenenu.

[IpuMeHATh TMOHATHE CTENEHU C IEIbIM II0KAa3aTeJIeM, BBINMOJIHATH MPeoOpa3OBaHUS
BBIPKEHUI, COAEPKALIUX CTEIEHH C LIEJIBIM TI0KA3aTEeIEM.

WppanrionanbHbIe BEIPaXKEHUS.

Haxonute JomycThMble 3HAUEHUsS TEPEMEHHBIX B BBIPAXKEHUSAX, COJEpKaIUX
apudMeTHIeCKre KBapaTHbIe KOPHHU.

BreimonHsaTe mpeoOpa3oBaHUsS HMPPALMOHANBHBIX BBIPAKEHUU, WCIONB3YS CBOMCTBA
KOpHEH.

YpaBHeHUs] M HEPABEHCTBA

Pemiats kBagpaTHbie ypaBHEHUS.

Pemats 1poOHO-paliOHAIbHBIE YPABHEHHUS.

Pemate nuHElHBIE ypaBHEHHS C MapamMeTpaMH, HECIOXKHbBIE CHUCTEMbI JIMHEHMHBIX
YpaBHEHUH C apaMeTpaMH.

[IpoBoUTH HCCIIEIOBAHUS YPABHEHUN U CUCTEM YpaBHEHUMN, B TOM YHUCJIE C IPUMEHEHHEM
rpaduyueckux mpencTaBieHU (YCTaHABIMBATh, UMEET JM ypaBHEHHE WU CHUCTEMa ypaBHEHUU
pelieHus1, €CIM UMEET, TO CKOJIBKO, U IPOUEe).

[lepexonuTh OT clOBeCHOW (OPMYIHUPOBKM 3adauu K €€ anredpandeckoil Mojeian ¢
MOMOIIBI0  COCTaBJIEHWS ypPAaBHEHHUS WM CHCTEMbl ypaBHEHHH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4Ml TIOJYY€HHbIN PE3YNIbTaT.

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISl CPABHEHMSI, OLICHKH, pellaTh JTUHEHHbIE
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM M WX CHCTEMbI, JaBaTh TpadUUYECKyI0 HILTIOCTPAIHIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumMaTe W WUCNONB30BaTh (YHKIMOHAIBHBIE TIOHSATHA W SI3BIK  (TEPMUHBI,
CUMBOJINYECKHE OOO3HAYEHHUS), OMPEAENATh 3HAaYeHHEe (QYHKIMH IO 3HAYEHHIO apryMEeHTa,
OTIpEeNATh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy.

Ctpourts rpaduku QyHKINI , OMUCHIBATH CBOMCTBA YHCIOBOM (QYHKIHNH 110 €€ TpaduKy.

K koHIty 00y4enus B 9 kjiacceoOydaronuiics MOTYIUT CIASAYIONINE PEAMETHBIE PE3yIbTaThI:

Yuciaa 1 BBIYHCTICHUS

CBOOOIHO OmMEepUpOBaTh MOHITHIMH: KOPEHb N-U CTEMEHH, CTENEeHb C PAlMOHATBHBIM
MoKa3aTeyieM, HaXOJIWTh KOPEHb N-Ml CTENEHH, CTENEeHb C PANMOHAIBHBIM IOKAa3aTelieM,
UCTIONB3YS TMPH HEOOXOJUMOCTH KAlbKYJISITOP, MPUMEHSATh CBOWCTBA KOpHS N-Ml CTemeHH,
CTEIMEHU C PallMOHAJIbHBIM [TOKA3aTEJIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA JICMCTBUTENBHBIX YHCENI IIPU PELIEHUH 3ajad,
MPOBEJICHUH PACCYKJICHUHN U JJOKA3aTEIbCTB.



CpaBHUBaTh M YNOPAIOYMBATH JECHCTBUTENIbHBIE YHCIA, OKPYIJIATH JACHCTBUTEIbHBIC
YlCiIa, BBIMOJIHATh IPUKUAKY PE3y/IbTaTa BEIUNCIEHUHN, OLIEHKY YHCIOBBIX BBIPAKCHHH.

Auredpanyeckue BbIpaKeHHUs

CBoOofHO omepUpoBaTh IOHATHEM KBAJpPAaTHOIO TPEXWIEHA, HAXOAUTh KOPHHU
KBaJPaTHOIO TPEXUJICHA.

PacknanpiBaTh KBaJApaTHBIN TPEXUIICH HA IMHEHHbBIE MHOXKHUTEIH.

YpaBHeHusI U HEPaBEeHCTBA

Pemate nuHelHbIE U KBaJpaTHbIC YpaBHEHUs, YPaBHEHUs, CBOJSILUECS K HUM, APOOHO-
paloHaIbHbIE YPaBHEHUS.

Pemiate Hec10KHbIE KBaIpaTHbIE YPAaBHEHUS C TAPAMETPOM.

Pemate nuHEiHBIE HEpPAaBEHCTBA, KBaJApAaTHbIE HEPABEHCTBA, MCIOJIb30BaTh METOJ
MHTEPBAJIOB, U300paXkaTh PElICHNE HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alMChIBaTh pEIICHHE C
IIOMOIIbIO CUMBOJIOB.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMU U CHUCTEMBI JABYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIAETCS JIMHEUHBIM.

Periath HeC10KHbIE CUCTEMBI HEJIMHEHHBIX YPaBHEHUH C TapaMETPOM.

[lpuMeHSATHP  METONBI  PAaBHOCWIIBHBIX  MpPeoOpa3oBaHWM, 3aMEHbl  IEPEMEHHOM,
rpaduueckoro MeToja Mpu pelieHn: ypaBHeHU 3-ii u 4-if cTeneHen.

Pemate cucreMpl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOM,
3alMChIBaTh PELUICHUE C TOMOIIbIO CUMBOJIOB.

Pemate ypaBHEHHUs, HEpaBEHCTBAa M HMX CHUCTEMbl, B TOM 4YHCIE C OIPaHMUYCHMSIMHU,
HaIpUMep, B LIEbIX YHCTIax.

[TpoBOIUTH HCCIIEIOBAHUS YPABHEHUH U CUCTEM YPAaBHEHMI, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKuX NpeAcTaBICHU (yCTaHABIMBATh, IMEET JIM YpaBHEHHE MM CUCTEMa ypaBHEHHI
peLlIeHHUs], €CITU UMEET, TO CKOJIBKO, U IIPOoYee).

Pemate TekcToBble 3amauM  anreOpaMyecKUM CIOCOOOM C TIOMOIIBIO COCTaBJICHHUS
YpaBHEHM, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh  ypaBHEHMs, HEpaBEHCTBA M HUX CHCTEMbl JJIsi  COCTaBJICHUS
MaTEMAaTUYECKON MOJENIM PEAJbHOM CUTyallud WIM NPHUKIAJHOM 3aladd, WHTEPIPETUPOBATh
MOJIy4YE€HHBIE PE3YJIbTAThl B 3aJJTAaHHOM KOHTEKCTE.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCCUH

CB00OJIHO OmnepUpoOBaTh MOHATUSAMU: 3aBUCUMOCTh, QYHKIMS, rpaduk GyHKIUH, NpsMas
OPONOPLHUOHATIBHOCT, JIMHEHHas (yHKIUSA, oOpaTHas MPONOPLUUOHAIBHOCTh, Mapadona,
runep6osa, KyCouHo-3aJaHHast (PyHKIHUS.

HccnenoBath (yHkIMI0 Mo e€ rpaduky, ycTaHaBIMBaTh CBOMCTBAa (YHKIMA: 001acTh
ONpe/eNieHusl, MHOXECTBO 3HAu€HUH, HYIH (QYHKUMH, HPOMEXYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKHM BO3pacTaHusl U yObIBaHUS, YETHOCTh U HEUYETHOCTh, HAUOOJbIIEE M HAUMEHbIIIEe
3HAU€HUsl, aCUMIITOTHI.

Pacno3HaBath  KBajgpatuuHyro (QyHKIUIO 10  (Gopmysae, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHOM )XKU3HU, PU3UKH, TEOMETPUH.

OmnpenensaTh NOJOXKEHUE Tpaduka KBAAPaTUYHOM (QYHKIUM B 3aBUCUMOCTH OT €&
KOA(p(HUIINEHTOB.

Crpouth rpaguk KBagpaTUYHON (PYHKIMHU, ONMUCHIBATH CBOWCTBA KBAPATUUHON (PYHKIIUU
o e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBaAPATUYHON (DYHKIIMM IS peIIeHus 3a1a4.

Ha npumepe kBagpatuuHoil pyHkumu crpoutsh rpadpuk Gynkiuu Yy =af(kx + b) + ¢ ¢
NOMOIIBI0 IpeoOpa3oBanmii rpaduka pyHkmn y=F(x).

WnmocTpupoBaTh € MOMOIIBIO TpauKka peajbHYI0 3aBUCUMOCTb WIIM TMPOIECC MO HX
XapaKTEpUCTHKAM.

ApudmMernyeckasi M reomeTpu4ecKasi Iporpeccuu



CBoOOHO omepupoBaTh TMOHATHSAMM: IOCIENOBATEIBHOCTh, apupMeTHdeckas |
F€OMETPHUYECKAsI IPOIPECCHH.

3agaBaTh IMOCIENOBATEIBHOCTH Pa3HBIMU CIIOCOOAMHU: ONMHCATENBHBIM, TAOJIWYHBIM, C
MOMOIIBI0 (OPMYIIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BhINONHATE BBIYMCICHHUS C MCIONB30BaHMEM (GOPMYN N-ro 4ieHa apudMeTHdeckor u
F€OMETPUUYECKON MTPOTrPECCUii, CyMMBI ITEPBBIX N YIECHOB.

N300paxarh 4ieHbI OCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pewmate 3a1aun, CBs3aHHBIE C YHMCIIOBBIMU IOCJIEI0BATEIBHOCTMU, B TOM YHUCIE 3aJa4l
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYISATOPa, HIU(PPOBBIX TEXHOIOTHIA).

Pacnio3naBaTh ¥ MPUBOAUTH MPUMEPHl KOHEUHBIX U OECKOHEUYHBIX MOCIIEI0BATENbHOCTEH,
OTPaHUYEHHBIX  IOCIENOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTarommx  (yObIBaromIux)
IIOCJIEI0BATEIbHOCTEM.

HmeTs mnpenctaBieHUE O CXOAUMOCTH IOCIIENOBATEIbHOCTH, YMETb HAXOAUTh CYMMY
0ecKOHEYHO YOBbIBAIOIIEH reOMETPUUECKON TPOrPECCHH.

[TpyMeHsITh METOI MaTEMATUUECKON UHAYKIIMYU IIPY PELLIEHUH 3aa4.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM ugposbie
Ne ni/m OpOrpaMMbE pasi Beero Konrpoubnble IIpakTHyeckue E)I% p?:f oBAT e.?n)m)l e
padoThI padoThI pecypebi
1 UNCJIA U BBIUNCJIEHUA. 11 1
PanmonanbeHble ynciia (IOBTOPEHUE)
OVYHKIMH. KoopauHatel u
2 rpaduku. OyHKIIUU 17 1
3 AJITEBPAMYECKUE BBIPAKEHU . 7
BripaxkeHust ¢ nepeMeHHBIMH
4 YPABHEHI 1 CUCTEMbI 10 1
YPABHEHMWMN. JIunelinble ypaBHEHHUs
5 UMCJIA U BBIYUCJIEHUA. Crenens ¢ 6
HaTypaJbHBIM NIOKa3aTelieM
5 AJITEBPAMYECKUE BBIPAKEHU . 23 1
MHoOro4ieHsl
7 AJITEBPAMYECKHUE BBIPAXXEHU . 14 1
DopMyJIbl COKPAIEHHOTO YMHOXKEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUWU. JIuneiinas GyHKIUsA 16 1
YPABHEHI 1 CUCTEMbBI
10 YPABHEHUMMU. CucremMbl TMHEHHBIX 14 1
YpaBHEHUI
11 [ToBTOpEHME, O606IH€HI:I€, 8 1
CUCTEMaTHU3allisl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




8 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ie/ioB U TeM u(poBbie
Ne n/m EpOrPAMMEI pasi Beero Konrpoabubie  IIpakTuueckue f)]ép(al::f) OBAT e.1)11>H1>1 e
padoTshI padoThI pecypes
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
Hepagencrtpa
5 UNCJIA U BBIYMCJIEHUA. KBaapatHbiii 17 1
KOPCHB
3 YPABHEHUWA 1 HEPABEHCTBA. 17 1
KBanpatnsle ypaBHEHUS
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JIpoOHO-palnoOHAIEHBIC BRIPAKEHUS
5 YPABHEHUSA 1 HEPABEHCTBA. 19 1
JIpoOHO-palnoHaibHble ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUWE BBIPAXKEHU . 14
Crenenu
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1
9 [ToBTOpEHwUe, 0606HICHIiIe, 10 1
CUCTeMAaTH3AIIHs 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Konrpoabueie  Ipaxriyeckue o0pa3oBaTejibHbIE
padoTshI padoThI pecype
1 OYHKINN 25 1
5 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBanpaTHbie HepaBeHCTBa
3 YPABHEHUSA 1 HEPABEHCTBA. o5 1
YpaBHCHHSI, HEPABCHCTBA U UX CHCTEMBI
4 UMCJIOBBIE ITOCJIEAOBATEJIBHOCTU o5 1
U IMTPOI'PECCHUU
5 AJITEBPAMYECKUWE BBIPAXKEHU . 12 1
CreneHsb C palmoHaIbHBIM [TOKA3aTeIeM
5 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHBbIE
ara uugpoBbie
Ne i/m Tema ypoxa Beero Kontpoabubie IIpakTuueckue 51[3yqemm Oﬁlt)l)al;OBaTeJIbele
padoThI padoThI pecypebi
1 [ToBTOpenue. ParmonaibHbIE YKCIa 1 DEOSS
09.09
[ToBTOpenue. CpaBHeHue, 01.00-
2 YIOPSA0YUBAHUE U apUPMETHUECKHE 1 09' 09
JIEUCTBHS C pallMOHAIIbHBIMH YU CIaMHU '
3 [ToBTropenue. Yucnosas npsmas, 1 01.09-
MOJIyJIb YHCIIa 09.09
IToBTOpenue. [IponeHTsl, 3anKch 01.09-
4 MIPOLIEHTOB B BUJIE€ ApoOU U 1polu B 1 09: 09
BHUJIE MTPOLICHTOB
5 [ToBTOpenue. Tpu oCHOBHBIE 3a7aun Ha 1 11.09-
MIPOLICHTHI 16.09
6 IToBTOpenue. Tpu OCHOBHBIE 3a7ja4u Ha 1 11.09-
MIPOIICHTHI 16.09
7 [ToBTOpenue. Penienne TeKCTOBBIX 1 11.09-
3a/1a4 apupMETHIECKUM CITIOCOOOM 16.09
IToBropenue. Pemenue 3anay us3
8 peasibHOM MPaKTUKH HA YacTH, ApoOu, 1 11.09-
IIPOLIEHTBI, IPUMEHEHNE OTHOIIEHUN U 16.09
MIPONOPLMI IPH PELICHUU 33]1a4
[ToBTOpenue. Pemenune 3a1ay u3
9 peanbHON MPAaKTUKU HA YacTH, ApoOH, 1 18.0-
MIPOIICHTHI, IPUMEHEHNE OTHOIICHUHN | 23.09
IIPONOPLIMI IIPU PELICHUU 3a]1a4
10 [ToBTOpenue. PeasibHbIC 3aBUCUMOCTH; 1 18.0-




pellieHre 3a1a4 Ha JIBH)KeHue, padoTy,
MOKYIIKH, HAJIOTH

KonrponsHas pabora o reme

23.09

18.09-

11 "PanmoHanpHbIE ynciia 23.09
12 Koopaunara Touku Ha npsiMoit %ggg_
13 YucnoBbie TPOMEKYTKH gggg_
14 YucoBble IPOMEKYTKH gggg_
15 Paccrosinrie Mexay AByMs TOUKaMH 25.09-
KOOPJAMHATHOH MPSIMOi 30.09
[IpssMoyronbHas cucteMa KOOpIHUHAT. 25 09-
16 AOcrycca 1 opJIMHaTa TOYKH Ha 30' 09
KOOPJAMHATHOH MJIOCKOCTH
[IpssMoyronbHas cucTeMa KOOpIUHAT. 02.10-
17 Abcuucca u opAMHATa TOYKU Ha 07' 10
KOOPJAMHATHOM TNIOCKOCTH )
18 [Ipumeps! rpadukoB, 3a1aHHBIX 02.10-
bopmynamu 07.10
19 Urenue rpaukoB peabHbIX 02.10-
3aBUCHUMOCTEMN 07.10
20 OYHKIMOHATBHBIE 3aBUCUMOCTU MEKITY 02.10-
BEJIMYNHAMUA 07.10
[Tonstue @pynkunu. OyHKIKSA KaKk 09.10-
21 MaTeMaTH4ecKasi MOJIeNb PeabHOTO 1 4'10
nporiecca
[Tonstue @pynkunu. OyHKIKSA KaKk 09.10-
22 MaTeMaTH4ecKasi MOJIeNIb PEeabHOTO 1 4'10
nporecca
23 [Tonstue pynakmmu. OyHKIMSA Kak 09.10-
MaTeMaTH4YecKasi MOJEIb PEAIbHOTO 14.10




mpouecca

OO6umacth onpeesieHust U 00J1acTh 09.10-
24 .
3HaYeHUU PYHKIUU 14.10
OO6nacTh onpeneneHus U 00J1acTh 16.10-
25 .
3HAYCHHUH PYHKITUN 21.10
26 CriocoOb1 3aanust pyHKIHH 16.10-
8 YHII 21.10
16.10-
27 I'paduk pynkumm 2110
28 KonTponbhas padota no teme 16.10-
"Koopaunats! u rpaguku. ynkuun" 21.10
29 Bripaxkenue ¢ nepeMeHHbIMH. 3HAUCHUE 23.10-
BBIPKECHHUS C IEPEMEHHBIMU 27.10
30 Bripaxkenue ¢ nepeMeHHbIMU. 3HaYCHUE 23.10-
BBIPAKEHUS C IEPEMEHHBIMU 27.10
31 Beipakenue ¢ nepeMeHHbIMU. 3HaYCHHE 23.10-
BBIPKEHHUS C IIEPEMEHHBIMU 27.10
[IpencraBieHne 3aBUCUMOCTH MEXTY 23.10-
32
BEJIMYMHAMU B BUJI€ (OPMYIIbI 27.10
IIpencraBieHne 3aBUCUMOCTH MEXKIY 06.11-
33
BEJIMYMHAMU B BUJI€ (OPMYIIbI 11.11
34 B 06.11-
BIYUCIIEHHS 110 (popMynam 1111
06.11-
35 Boruncnenus no popmynam 1111
VYpaBHeHUE ¢ OTHON MTEPEMEHHOI. 06.11-
36
Kopens ypaBHeHUS 11.11
CBoiicTBa ypaBHEHHI C OTHOM 13.11-
37 o
MepeMEHHOMN 18.11
CBoiicTBa ypaBHEHHI ¢ OAHOM 13.11-
38 >
MepeMeHHOM 18.11




13.11-

39 PaBHOCHIIBHOCTD ypaBHEHUI 18.11
40 YpaBHEHHE KaK MaTEMATHYECKASI 13.11-
MOJICJIb peaTbHON CUTYalluN 18.11
. . 20.11-
41 Uucio KopHed JIMHEMHOIO YpaBHEHUS
25.11
. . 20.11-
42 Uucno KopHEH TUHEHHOTO ypaBHEHUs
25.11
Pemienue TeKCTOBBIX 3a1a4 C IIOMOLIBIO 20.11-
43 N o
JIMHEWHBIX YPABHEHUHN 25.11
JluneitHoe ypaBHEHHE, CoepKallee 20.11-
44
3HaK MOIYJIS 25.11
KonTponbHas padoTa no remam
" " 27.11-
45 Breipaxxenus ¢ nepeMmeHHbIMU",
" . " 02.12
JInHeliHbIE ypaBHEHUS
27.11-
46 CreneHb ¢ HaTypalbHBIM MTOKA3aTEIEM
02.12
CBolicTBa CTENEHU C HATYPAIbHBIM 27.11-
47
nokKasaTelieM 02.12
CBolicTBa CTENEHU C HATYPAJIbHBIM 27.11-
48
rokasaTeJieM 02.12
CBolicTBa CTENEHU C HATYpaJbHBIM 04.12-
49
MokKa3aTeJieM 09.12
3anuce 4Kucaa B JeCITHIYHOM 04.12-
50 o
MMO3UIIMOHHOM CUCTEME CUUCIIEHUSI 09.12
3anuce 4nciaa B JeCITUYHON 04.12-
51 o
MO3UIIMOHHOM CHCTEME CUHCIICHHS 09.12
OpnowieHbl. OQHOWIEH CTaHIaPTHOIO 04.12-
52
Bruga. CreneHp OqHOWIEHA 09.12
Onnounensl. OTHOWICH CTaHJAPTHOTO 11.12-
53
Buja. CteneHp oHOWIEHA 16.12
54 MHuoroujieHbl. MHOTO4JIeH 11.12-




CTaHAApPTHOI'O BHUJA. CreneHb
MHOTO4YJICHAa

Muorowiensl. MHOro4JjieH

16.12

11.12-
55 crangaptHoro Bujaa. CTeneHnb 16.12
MHOTOYJICHA '
11.12-
56 CroXeHHe U BEIYUTAHUE MHOTOUYJICHOB
16.12
18.12-
57 CI10’keHY€E U BBIYUTAHNE MHOTOUYIIEHOB
23.12
18.12-
58 C0XeHHe U BEIYUTAHUE MHOTOUYJICHOB
23.12
59 v 18.12-
MHOXEHHUE U JIEJICHUE MHOIOUYJIEHOB 2312
60 y 18.12-
MHOKEHHE U JeJIEHHE MHOTOYJIEHOB 2312
61 v 25.12-
MHOXEHHE U JIEJICHUE MHOIOYJIEHOB 29 12
62 VYMHOKEHNE U IeJIEHNE MHOTOWIEHOB 25.12-
et T 29.12
[IpeoOpazoBanme 1EI0TO BEIPAKEHUS B 25.12-
63
MHOTOYJIEH 29.12
[IpeoOpazoBanme 11EI0TO BEIPAKEHUS B 25.12-
64
MHOTOYJIEH 29.12
[IpeoOpa3oBaHue 11€70T0 BHIPAKEHUS B 09.01-
65
MHOTOYJIEH 13.01
09.01-
66 Kopau MHOTOUICHA 13.01
09.01-
67 Kopuu MHOrO4NI€HA 13.01
ToxnectBo. TOXIEeCTBEHHBIE
09.01-
68 peoOpa3oBaHus anredpandecKux 13.01

BBIPAKECHH I




ToxnectBo. ToXXIEeCTBEHHBIE

15.01-
69 peoOpa3oBaHus anredpandecKux 20.01
BBIPAKECHU I '
ToxnectBo. ToXXIEeCTBEHHBIE
15.01-
70 peoOpa3oBaHus anredpandecKux 20.01
BBIPAKECHU I '
ToxnectBo. ToXXIEeCTBEHHBIE
15.01-
71 peoOpa3oOBaHUs aNreOpandecKux 2001
BBIpKCHUI '
ToxnectBo. ToxxnecTBEHHBIE
15.01-
72 peoOpa3OBaHUs aNreOpandecKux 2001
BBIpKCHUI '
22.01-
73 JlokasaTenbCTBO TOXKICCTB 2701
KonTponbnas pabota mo Temam
" 22.01-
74 CreneHsb ¢ HaTypaJIbHBIM
nn n 27'01
nokasarenem", "MHOrousIeHbI
KBaznpaT cymMmBl 1 KBaJpaT pa3HOCTH 22.01-
75 .
JIBYX BBIpaXKEHUM 27.01
KBanpat cymMMBbl HECKOJIBKUX 22.01-
76 .
BBIPAKEHUN 27.01
Ky0 cymMMBI 1 Ky0 pa3HOCTH ABYX 29.01-
77 .
BBIpOKEHU I 03.02
. 29.01-
78 Pa3HOCTB KBagpaToOB ABYX BBIPOXKEHUN
03.02
[Ipou3sBenenne pa3HOCTH U CYMMBI IBYX 29.01-
79 .
BBIPAKEHUN 03.02
[Ipou3sBeneHne pa3HOCTU U CYMMBI IBYX 29.01-
80 .
BBIpaKEHU I 03.02
CyMMa 1 pa3HOCTb KYOOB JIBYX 05.02-
81 .
BBIPAKEHUN 10.02
82 Cymma u pa3HOCTh KyOOB JIBYX 05.02-




BBIpOKCHUI 10.02
83 Paznoxenne MHOTOUICHA HA 05.02-
MHOKHUTEIIH 10.02
[TpousBeneHne pa3HOCTH CYMMBI JIBYX 05.02-
84 BBIPOKECHHI, CYMMa U Pa3HOCTh KyOOB 10' 02
JIBYX BBIpaXKCHUHI ]
85 Pa3noxxeHne MHOrousIEHA Ha 12.02-
MHOXHUTEIH 17.02
86 Brinecenue o011ero MHOKUTENS 32 12.02-
CKOOKH 17.02
12.02-
87 MeTtoa rpynnupoBKu 17.02
88 KonTponbhas padota no teme 12.02-
"DopMyIbl COKpPAIIEHHOTO YMHOXKEHUA" 17.02
89 JemumocTb 1enbix yucesn. CBoiicTBa 19.02-
JETMMOCTH 24.02
90 JemumocTh nenbix gucesn. CBoicTBa 19.02-
JETUMOCTHU 24.02
91 JemumocTb 1enbix yucesn. CBoiicTBa 19.02-
JEITMMOCTH 24.02
92 [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3, 6, 19.02-
9,10, 11 24.02
93 [Ipusnaku genmumoctu Ha 2, 4, 8, 5, 3,6, 26.02-
9,10, 11 02.03
[Tpu3Haku JeMMMOCTH CYMMBI U 26.02-
94 MIPOU3BEICHUS TENIBIX YUCEIT TIPH 02' 03
pELIECHNH 3a/1a4 )
HanbGonpmmuii o0l 1eMUTENb U 26.02-
95 HaMMEHbIIIee 00IIee KPaTHOE IBYX 02' 03
qucen '
96 B3anMHO mipocThie uncna 26.02-

02.03




97 Anroput™m EBximnna. Jlenenue ¢ 04.03-
OCTaTKOM 09.03
98 CpaBHEHUS TENBIX YHCET 10 MO0 04.03-
HaTypaJIbHOT'O YUCIa 09.03
. n . 04.03-

99 Jluneiinas QyHKIus, e€ CBOHCTBA 0903
100 Jluneitnas Qpynkuus, e€ cBoiicTBa 8332-
101 Jluneitnas pynknus, e€ cBolicTBa Egg-
102 I'paduk nuueiiHON GyHKIMH iégg-
103 I'paduk nmuHeitHON QYyHKITUU Egg
104 I'paduk uHEHHOHN QyHKITIH Egg-
105 I'paduk uHEHHOHN QyHKITIH ;ggg-
18.03-

106 I'paduk dpyskimn y = | x | 23.03
18.03-

107 I'paduk pynkuun y = | X | 23.03
18.03-

108 I'paduk pyskmmn y =[x | 23.03
03.04-

109 I'paduk pyakuun y = | X | 06.04
03.04-

110 KycouHo-3aanHble pyHKINU 06.04
03.04-

111 Kycouno-3anannpie yHKIIMN 06.04
112 Kycouno-3ananusie GpyHKIUN oo

06.04




08.04-

113 Kycouno-3amannpie yHKIIMH 13.04
114 Konrponsnas pabora mo remMmam 08.04-
"NenumocTts", "JInneitnas pyHkuus" 13.04
08.04-
115 VYpaBHeHUE ¢ ABYMs [IEPEMEHHBIMU
13.04
08.04-
116 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU 13.04
117 I'paduk nuHEtHOTO ypaBHEHUS C ABYMS 15.04-
[IEpEMEHHBIMU 20.04
118 I'paduk nuHEtHOTO ypaBHEHUS C ABYMS 15.04-
[IEpEMEHHBIMU 20.04
119 CucreMbl TMHENHBIX YpaBHEHUN € 15.04-
JBYMsI IEPEMEHHBIMU 20.04
120 CucreMpl TMHENHBIX YPaBHEHUH C 15.04-
JBYMsI IEPEMEHHBIMU 20.04
I'padrueckuit MeTO] perIeHHs CUCTEMBI 22 04-
121 JIMHENHBIX YPAaBHEHUH C IBYMs 27' 04
MepPEMEHHBIMH
I'padrueckuit METO] peIIeHHs CHCTEMBI 22 04-
122 JIMHENHBIX YPAaBHEHUH C IBYMs 27' 04
NIepPEMEHHBIMH
Pemienue cuctem JTMHEHHBIX YpaBHEHHH 22 04-
123 C IByMsI TIEPEMEHHBIMH METOIOM 27' 04
MOJICTAHOBKU M METOJIOM CJIO’KEHUS
Pemienue cuctem JTMHEHHBIX YpaBHEHHH 22 04-
124 C IByMsI IEPEMEHHBIMH METOJIOM 27' 04
MOJICTAHOBKU M METOJIOM CJIO’KEHUS
Pemienue cuctem JTMHEHHBIX YpaBHEHHH 29 04-
125 C IByMsI TIEPEMEHHBIMH METOIOM 0 4' 05
MOJICTAHOBKU M METOJIOM CJIO’KEHUS
126 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 29.04-




C IByMsI TIEPEMEHHBIMH METOJIOM 04.05
MOJICTAHOBKU M METOJIOM CJIO’KEHUS
Cucrema 1ByX JUHEHHBIX YPaBHEHUH C
29.04-
127 JBYMSI IEPEMEHHBIMHU KaK MOJICITh 1 04.05
peanbHON CUTYalluH '
KonrponsHas pabora o teme 29.04-
128 " » o 1
CucteMbl TMHEHHBIX YpaBHEHUH 04.05
[ToBTOpeHue u 06obmEeHne. BoipakeHus 06.05-
129 1
C IEPEMEHHBIMHU 11.05
[ToBTropenue u o6o0menue. CtenexHs ¢ 06.05-
130 1
HaTypaJIbHBIM MOKa3aTelleM 11.05
[ToBTOpenue u 0606menne. OTHOUICHBI
U MHOTOWIEHBI. TOXIECTBEHHBIE 06.05-
131 1
peoOpa3oOBaHUs aNreOpandecKux 11.05
BBIPAYKCHU I
[ToBTOpenue u 06061menue. opmyb 06.05-
132 .. 1
COKpAIIEHHOTO YMHOXKCHUS 11.05
133 [ToBTOpeHUE U 0600IICHNE. 1 13.05-
KoopauHnats! u rpaduku. 25.05
[ToBTOpenue u o6o6meHue. Jluneitnas 13.05-
134 . 1
GbyHKIUS ¥ €€ CBOKCTBA 25.05
135 HToroBasi KOHTpOJIbHASA paboTa 1 13.05-
25.05
[ToBTOpenue u 06061eHue. Pemenue
. . 13.05-
136 CUCTEM JIMHENHBIX YPaBHEHUH C IBYMs 1 25 05
TIePEMEHHBIMH :
OBUIEE KOJIMYECTBO YACOB I1O0 136

[NPOT'PAMME




8 KJIACC

Ne i/

o1 w N -

Tema ypoka

UucioBble HEPAaBEHCTBA

CBolicTBa YHUCIOBBIX HEPABEHCTB
CBolicTBa YHUCIIOBBIX HEPABEHCTB
JloKka3aTenbCTBO HEPABEHCTB
HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOI've HEPaBEHCTBA

HepasenctBo ¢ nepemenHoii. Ctporue u
HECTPOTMe HEPABEHCTBA

KoauuyecTBO 4acoB

Bcero

L i

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHust

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/bHbIE

pecypchl

CnoxxeHre 1 YMHOKEHHE YHCITIOBBIX
HepaBeHCTB. OlIeHMBaHUE 3HAUCHUS
BBIPAXKECHUS

CnoxxeHre 1 YMHOKEHHE YHCIOBBIX
HepaBeHCTB. OlIeHHBaHUE 3HAUCHUS
BBIPAXKECHUS

[ToHsiTHE O pellIeHNU HEPABEHCTBA C
OJIHOM mepeMeHHO. MHOKeCTBO
pELIEHUI HEPAaBEHCTBA

10

11

[TonsiTHE O pelIeHNN HEPABEHCTBA C
OJIHOM mepeMeHHON. MHOKeCTBO
pelIeHni HEPaBEHCTBA

PaBHOCHITEHBIE HEpABEHCTBA.
HepasencrBo-ciencraue

12

YucnoBble TPOMEXYTKH

13

JInHeliHOe HEPABEHCTBO C OHOMN
MEPEMEHHON U MHOKECTBO €r0 PEIICHUI

14

Pemienue nuHEHBIX HEPABEHCTB C OJHOM

L




MepEeMEHHON

Pemenue muHEeHBIX HEPABEHCTB C OJHOM

15 . 1
IIEPEMEHHON

16 Pemrenue HHuHefIHLIX HEPABEHCTB C OJHOM 1
IIEPEMEHHON

17 Cucremsl JII:IHeﬁHLIX HEPaABEHCTB C OAHOU 1
IIEPEMEHHOMN

18 CucreMmsl JII:IHCﬁHI:IX HEPABEHCTB C OJJTHOM 1
IIEPEMEHHON
Pemrenne TeKCTOBBIX 33]1a4 € IOMOIIBIO

19 JIMHEWHBIX HEPABEHCTB C OJTHOM 1
MEPEMEHHOMN

20 'I‘<0HTpOJII)Ha$I pabota no Teme 1

Hepapencrtpa"

21 KBanpaTHbsle KOpHU 1

29 ApI/I(ngTI/I‘IeCKI/Iﬁ KBaJIpaTHbBIN KOPEHb U 1
€ro CBOMCTBA

23 ApI/I(bM?TI/I‘IeCKI/If/'I KBaJPaTHBI KOPEHb U 1
€ro CBOMCTBA

24 ITonsTHE NPPALIMOHAIBEHOTO YUCIIA. 1
JleicTBYsI ¢ MppallMOHAILHBIMY YU CIIaMU

o5 CaolicTBa IE€HCTBUI C UPPALlMOHAIBHBIMU 1
YUCIIaMHU

26 CaoiicTBa 1eWCTBUI C MppallMOHATBHBIMU 1
qKCIaMu

27 CpolicTBa 1€HCTBUI C MpPAllMOHAIBHBIMU 1
YUCIaMHU

28 CpaBHEHHE HPPAITMOHATBHBIX YHCEIT 1

29 CpaBHEHHE HPPAITMOHATBHBIX YHCEIT 1

30 MHOXECTBO NEHCTBUTEIIBHBIX YHCEIL. 1

[IpencraBieHus 0 pacUIMPEHUIX




YHCJIOBBIX MHOXECTB

31

JlonmycTrMble 3HaY€HUs IEPEMEHHBIX B
BBIPOXKECHUSX, COACPKALTUX
apudmeTryecKue KBaapaTHbIe KOPHU

32

JlonmycTruMble 3HaY€HUS IEPEMEHHBIX B
BBIPXKECHUSX, COACPKALTUX
apudmeTnyecKue KBapaTHbIe KOPHU

33

ToxxmecTBeHHBIC TPEOOPa30BAHMS
BBIPAYKEHHI, COJIEPKAILUX
aprupMETHYECKHUE KBAPATHBIC KOPHU

34

ToxxmecTBeHHBIC TPEOOPa30BAHMS
BBIPAYKEHHI, COJIEPIKAILUX
aprupMeTHYECKHE KBaIpaTHbIC KOPHU

35

36

37

ToxnecTBeHHBIE TPe0Opa30BaHMUs
BBIpa)XEHUI, cofepxKalx
apu(MeTHIECKIE KBAIPATHBIE KOPHU
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIp)XEHUI, cofepKalux
apu(MeTHIECKIE KBaIpaTHbIE KOPHU
Kontponbnas paboTa mo teme
"KBanpaTHslii KOpeHb"

38

KBanpaTtHOoe ypaBHEHUE

39

40

dopMyita KOpHEH KBagpPaTHOIO
ypaBHeHus. KonnuectBo
JEHCTBUTEIILHBIX KOPHEN KBaJPaTHOIO
YpaBHEHUS

®opMyita KOpHEH KBaIpPaTHOrO
ypaBHeHus. KomnuectBo
JEHCTBUTEIILHBIX KOPHEN KBaJAPaTHOIO
YpaBHEHUS

41

dopmyiia KOpHEH KBAJIPaTHOTO
ypaBHeHus. KonnuecTso




JEHCTBUTEIBHBIX KOPHEN KBaIPATHOTO
YPaBHEHUS

@opMyita KOpHEH KBaPAaTHOIO
ypaBHeHus. KonnuecTBo

42 JECTBUTEIILHBIX KOPHEN KBaJAPAaTHOIO
YPaBHEHHUS

43 Teopema Buera

44 Teopema Buera
VYpaBHEHMSI, CBOAMMBIE K JIMHEWHBIM

45 YPAaBHEHUSAM WJIN K KBaJIPaTHBIM
YPaBHEHUSAM
VYpaBHEHMsI, CBOAUMBIE K TMHEWHBIM

46 YPaBHEHMSIM WJIM K KBaJPaTHBIM
YpaBHEHUSAM

47 KBagpatHoe ypaBHEHHE C mapaMeTpom

48 Pemenne kBagpaTHBIX YpaBHEHHH C
napamMeTpamu

49 Pemrenne kBagpaTHBIX YpPaBHEHUH C
rapameTpamMmu

50 Pemrenne kBagpaTHBIX ypaBHEHHI,
COJIEpIKaIMX 3HAaK MOIYJISI

51 Pemrenne kBagpaTHBIX ypaBHEHMI,
COJIEpIKAIMX 3HAK MOAYJIS

50 ypaBHeHvI/Ie KaK MaTeMaTu4ecKasi MOJeIb
peanbHON CUTyalluH

53 Pemrenne TekcTOBBIX 3721 € IOMOLIBIO
KBaJIpaTHBIX YPABHEHUM

54 KonrtponsHas pabora no teme
"KBagparusle ypaBHeHUS"

55 PanmonansHbIe BBIpaKEHUS

56 ToxnecTBeHHbIE TPeoOpa3oBaHUs

palOHaJIbHBIX BLIpa)KeHI/Iﬁ




ToxnaecTBeHHbIE TpeoOpa3zoBaHUs

57 .
paIMOHATFHBIX BRIPAKCHUN

58 ToxnecTBeHHBIE TPpeoOpa3zoBaHUs
paIMOHATIbHBIX BRIPAXKEHUN
ToxnaecTBeHHbIE TpeoOpa3zoBaHUs

59 .
paIMOHATILHBIX BRIPAKCHUN
AnrebGpanueckast Apook. JlomycTumeie

60 3HAYCHHMS TICPEMEHHBIX B APOOHO-
paIMOHATBLHBIX BBIPAKECHUSIX
Anrebpandeckas a1po0b. JlomycTumelie

61 3HAYCHHMS TICPEMEHHBIX B APOOHO-
paIMOHATBHBIX BBIPAKCHUSIX
Anrebpanyeckast 1poOb. JlomycTumblie

62 3HAYEHUS IEPEMEHHBIX B APOOHO-
paIMOHATIbHBIX BBIPAKEHUSIX

63 OcHOBHOE CBOWCTBO anredpanyeckon
npobu

64 OcHOBHOE CBOMCTBO alredpanveckon
apobu

65 CrnosxeHue ¥ BBIYUTAHNE ANTreOpanvdecKux
npobeit

66 CrnoxeHue ¥ BRIUUTAHUE alITreOpandecKux
npoOeit

67 YMHOXEHUE U ICTICHUE alreOpandecKux
npoOeit

68 YMHOKEHUE U JIeTICHHE alreOpandecKux
npobeit

69 YMHOXEHUE U ICTICHUE alreOpanvdecKux
npoOeit
Bossenenue anredpandeckoii qpodu B

70
CTETeHb

71 KontponbHas padota nmo teme "J[pobHo-




palroOHaIbHBIE BEIPAXKEHUS"

72

JpobHo-paninoHanbHble ypaBHEHUS

73

Pemenne npoOHO-paliiOHaNIbHBIX
YPaBHEHUH, CBOISIIMXCS K JIMHEUHBIM
YpaBHEHUSIM

74

Pemenne npo6HO-paliioHaNIbHBIX
YPaBHEHUH, CBOISIIMXCS K JIMHEUHBIM
YpaBHEHUSIM

75

Pemenne npoOHO-paliiOHANIBHBIX
YPaBHEHUU, CBOJSIIMXCS K JIMHEUHBIM
YpaBHEHUSIM

76

77

78

79

80

81

Pemenue npoOHO-paliioHaNbHbBIX
YpaBHEHMH, CBOJAIMXCA K KBaJPaTHBIM
YpaBHEHUSAM

Pemenue npoOHO-paliiOHaNbHbBIX
YPaBHEHUH, CBOIALINXCSA K KBaAPAaTHBIM
YpaBHEHUSIM

Pemenue npoOHO-paliiOHaNbHBIX
YPaBHEHUH, CBOIALINXCA K KBaAPAaTHBIM
YpaBHEHUSIM

Pemenue npoOHO-paliiOHaNbHBIX
YPaBHEHUI METOJIOM 3aMEHbI
IIEPEMEHHOMN

Pemenne npoOGHO-paninoHaIBHBIX
ypaBHEHUN METO/IOM 3aMEHBI
IIEPEMEHHOMN

Pemenne npoOHO-paiOHANTBHBIX
ypaBHEHUN METOJOM 3aMEHBI
IIEpEMEHHOM

82

Pemenne npoOHO-paiOHATBHBIX
YpPaBHEHUU METOJOM 3aMEHBI
IIEPEMEHHOM




Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO

83 IpoOHO-pallMOHATBHBIX YPABHEHUH

84 Perienue TeKCTOBBIX 3324 C TOMOIIBIO
JApOOHO-pALlMOHATIBHBIX YPABHEHUI

85 Perienue TeKCTOBBIX 3aJau C IOMOIIBIO
IpOOHO-palMOHANILHBIX YPaBHEHUN

86 Pemrenue TeKCTOBBIX 3a/a4 C TOMOIIBIO
JIpOoOHO-paLlMOHATIBHBIX YPABHEHUHN

87 Perienue TeKCTOBBIX 3a/a4 C TOMOIIBIO
TPOOHO-pAllMOHATIBHBIX YPABHEHU I

88 Perienue TeKCTOBBIX 3aJa4 C TOMOIIBIO
TPOOHO-pAllMOHATIBHBIX YPABHEHU I

89 I'paduueckas MHTEpIIpETANS YPaBHEHHHA
C IByMsI [IE€pEMEHHBIMU

90 KonrtponbHas pabora no Te:'Me "IIpoGHO-
panroHaIbHbIE YpaBHEHUS

91 OO6macth ornpeiesieHuss © MHOXKECTBO
3Ha4eHUH PYHKLIUU

92 OO6nacTh ornpeJieNeHUus] © MHOYKECTBO
3HaYEHUN PYHKIHUH

93 CrniocoOblI 3a1anust PyHKIHIA

94 I'paduk pynkumm
Urenue cBOMCTB (yHKIMU TIO €€

95 rpaduky. [Ipumeps! rpadukoB GyHKINH,
OTpaXKAaIOIIUX peajbHbIE MPOLECCHI
DyHKIUH, OMHUCHIBAIOLIUE MPSIMYIO U

96 00paTHYIO POTIOPIIHOHATILHBIE
3aBHCUMOCTH, UX I'pauKu
DyHKIUH, ONHUCHIBAIOLINE MIPSIMYIO U

97 00paTHYIO TPOMOPITMOHAIbHBIC
3aBHCUMOCTH, UX I'pauKu

98 DyHKITUH, OMUCHIBAIOLINE MTPSIMYIO U




00paTHYIO MPONOPIUOHATIBHEIE
3aBHCUMOCTH, UX IpaduKu

99 Oynkius y = x2 1 e€ CBOWCTBa 1
100 @yHKIMs y = X2 1 €€ cBOicTBa 1
101 @yHkuMs y = X3 u € cBoiicTBa 1
102 OyHKIUS Y =K/X U e€ CBOICTBa 1
103 OyHKIUA Y =K/X U € CBONCTBa 1
104 OyHKIMS Y =VX U e€ CBONCTBA 1
105 'ISOHTpOHLHa}I pabora 1o Teme 1
OyHkun"
106 CreneHsb ¢ LeNIBIM IT0Ka3aTelIeM 1
107 CBOMCTBA CTEIICHU C IIEJIBIM II0Ka3aTelIeM 1
108 CBolicTBa CTEIEHH C IIEJIBIM ITOKa3aTeIeM 1
109 CBOMCTBa CTEIIEHU C IIE/IbIM IT0Ka3aTelIeM 1
[Ipeobpa3oBaHue BbIpaxeHUH,
110 COJIEpIKaIIMX CTETICHH C TEJTBIM 1
IoKa3aTelieM
[Ipeobpa3oBaHue BbIpaxeHHH,
111 COZIEPIKAINX CTETIEHU C LEIbIM 1
IoKa3aTelieM
[Ipeobpa3oBaHue BbIpaxeHHH,
112 COJIEPIKAIIMNX CTETNEHU C LEIBIM 1
IoKa3aTelieM
113 CranpapTHbIN BUA yncaa 1
114 CranmapTHBIN BU YKCIa 1
115 JleicTBUS ¢ YncnaMu, 3alMCaHHBIMU B 1
CTaHJIAPTHOM BUJIE
116 JlelicTBUS C YHCIIaMH, 3alIHCAaHHBIMU B 1
CTaHIAPTHOM BHJIC
117 Pa3mepsr 00bEKTOB OKPYXKAIOIIEro MUPA, 1

AJIUTCIIBHOCTD IMPOLCCCOB B




OKpY>KaIoIlleM MUpe

118

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,
JUINTEIBHOCTH IPOLIECCOB B
OKpY’KaIoIlleM MUpe

119

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,
JUINTEIBHOCTH IPOLIECCOB B
OKpY>KaIoIlleM MUpe

120

HCHeHI/IC C OCTaTKOM

121

122

123
124

125

CpaBHEHUS LIEIbIX YUCET 110 MOAYIIO
HaTypaJIbHOT'O Yucia

CpaBHEHUS LIEIbIX YUCET 110 MOAYIIO
HaTypaJIbHOT'O Yucia

CaolicTBa CpaBHEHUH 11O MOJYJIIO
CBolicTBa CpaBHEHUH IO MOJYJIIO

OcTaTku CyMMBI U ITPOU3BENEHHUS 10
JAHHOMY MOZYJIO

|

[ SN TN

126

127

128

KonTponbHas pabota mo Temam
"Crenenn", "JlenumocTs"

[ToBTOpenue u o6od1eHue. Pemenne
JIMHENHBIX HEPABEHCTB C OAHOMN
[IEPEMEHHON U CUCTEM JIMHEUHBIX
HEPABEHCTB C OJHOW ITIEpEMEHHOMN

[ToBTOpenue u 06o0meHne. Pemenue
JIMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHON U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJTHOM MEPEMEHHOM

129

[ToBTOpenue u o6o0IIEHHE.
ToxxaecTBeHHBIE TIPEOOPA30OBAHHSI
BBIPQKCHUH, COJICPIKAIINX
apudMeTHUeCKHe KBapaTHbIE KOPHU

130

[ToBTOpenue u 0600meHue. Permenue
KBaJpaTHBIX YpaBHEHUM. Pemenue




131

TEKCTOBBIX 33124 ¢ IOMOLIbIO
KBaJPaTHBIX YPaBHEHUU

[ToBTrOopenue u o6o0mmenue. Pemenue
3a/1a4 U3 PeIbHOM KU3HH

132

[ToBTOpEeHME 1 000OIICHNE.
ToxnecTBeHHBIE TPeoOpa3zoBaHUs
paIMOHAIBHBIX BBIPAKCHUN

133

134

135

[ToBTOpenue u 06o0mEeHue. Permenue
TpOOHO-pallMOHATIBHBIX YPaBHEHUH,
CBOJAIINXCS K JIMHEHHBIM HMIIH K
KBaJIpaTHBIM ypaBHEHUsIM. Penienne
TEKCTOBBIX 33J1a4 C TIOMOIIBIO IPOOHO-
palMOHAIBHBIX YPABHEHUI

[ToBTropenue u o6o0menue. Pemenue
TEKCTOBBIX 337a4 Pa3IMIHBIMU
crocobamu

Hrorosas KOHTPOJIbHAA pa60Ta

136

IToBTopenue n o6o61meHue. Pemenue
3a7a4 U3 peagbHOU KU3HU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

Oynxkius. CBolcTBa QyHKIMA: HYITH

(bYHKI_II/II/I, MMPOMCECIKYTKH 3HAKOIIOCTOSIHCTBA

(GyHKINH, TPOMEKYTKH BO3PACTAHUS U
yObIBaHUs GYHKLNU, YETHBIE U HEUETHBIE
¢byHKIMM, HaNOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4eHus1 QyHKLIUU

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHust

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

Oynkius. CoiicTBa QyHKIMIA: HYIH

(GyHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA

(GyHKLINHU, TPOMEXYTKH BO3pAcCTaHUs U
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢byHK1MHU, HanOoIbIIIee U HAUMEHbIIIEe
3HaueHus! QyHKIUU

[Toctpoenue rpadukoB GpyHKINH C
MIOMOIIBIO ITPeoOpa3oBaHui

[Toctpoenue rpadukoB QpyHKIUH C
MIOMOIIBIO ITPeoOpa3oBaHuit

KBanparnsiii Tpéxunes. Kopuau
KBaJIpaTHOI'O TPEXUJICHA

PaznoxeHnue kBagpaTHOro TpEXUwieHa Ha
JIMHENHBIE MHOXKUTENN

PasnoxeHne kBagpaTHOro TpEX4sacHa Ha
JIMHEWHBIE MHOKHUTEIN

KBanpartuunas ¢pyHkIus u e€ cBoiicTBa

[Tapa6omna, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

10

[TocTpoenue rpaduka KBaapaTHIHON

B R R e




byHKIHMHA

[TocTpoenue rpaduka KBagpaTHIHON

11
GbyHKITII
12 [TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN
[Tonoxenue rpaduka KBaIpaTHIHON
13 (GyHKINU B 3aBUCIMOCTH OT €€
k03 puIeHToB
[Tonoxxenue rpaduka KBaApaTUIHOMN
14 (GyHKINMU B 3aBUCHIMOCTH OT €€
K03 puIeHToB
15 Hcnosb30BaHne CBOKWCTB KBaAPATUYHOMN
GYHKIIUY 1715 pelieHus 3a1a4
16 Hcnonb30BaHue CBOMCTB KBaAPATUIHOMN
GYHKIUM 1715 petIieHus 3a1a4
17 Hcnonb30Banne CBOKWCTB KBAAPATUIHOMN
GYHKITUH 715 pelieHus 3a1a4
CrenenHble KIIMH C HATYPaJbHBIMH
18 .
MOKa3aTeIsIMH, UX TpapyKH U CBOWCTBA
CrenenHble KIIMH C HATYPATbHBIMH
19 yH y
NoKa3aTessIMH, UX rpaMKH U CBOWCTBA
CrenenHble KIIMH C HATYPAITbHBIMH
20 i iy
NoKa3aTessIMH, UX TpaMKH U CBOWCTBA
2
CrenenHble KIIMH C HATYPaTbHBIMU
21 .
MOKa3aTeIsIMH, UX TpapyKH U CBOWCTBA
99 Ipadukn Gyskmmit: y=Vx , y=3x,y = |
x|
23 Tpaduxn dyskmmit: y =Vx , y=3Vx , y =] x
24 I'padukn Gyskmmit: y=Vx , y=3Vx ,y=|
x|
25 KonTponsHasg padora o teme "dyarnun"
VH




[TonsiTue 0 pelleHnu HEPaBEHCTBA C OJHOM

26 nepeMeHHO. MHOXECTBO pelieHHi 1
HEpaBEHCTBA

7 KBaI[paTHLI? HEpPABEHCTBA C OJIHOU 1
MIePEeMEHHOMN

8 KBa;[paTHHEt HEPABEHCTBA C OJTHOU 1
MepeMEeHHOMN

29 Pemenne HepaBeHCTB rpaduuecKiuM 1
METOJIOM M METOJIOM HHTEPBAJIOB

30 Pemenue HepaBeHCTB rpaduIeCKIM 1
METOJIOM M METOJIOM HHTEPBAJIOB

31 HepaBeHnctBa, coneprkaine 3HaK MOILYJIs 1

32 HepaBenctBa, comeprkaiiie 3HaK MOTYJIS 1

33 Cucremsl HEpaBEHCTB ¢ OJIHOM 1
MepeMEeHHOMN

34 Cucremsl HEPABEHCTB C OJTHOM 1
MIePEeMEHHOMN

35 Perrenne TeKCTOBBIX 3a71a4 C TOMOIIIBIO 1
HEPaBEHCTB, CUCTEM HEPaBEHCTB

36 Pemenne TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO 1
HEPaBEHCTB, CUCTEM HEPaBEHCTB
HepaBeHCTBO ¢ IByMsI IEpEMEHHBIMH.

37 Pemrenne HepaBeHCTBA ¢ IBYMS 1
MIePEeMEHHBIMU

38 I'padmueckuit MeTO ] peIIeHus CUCTEM 1
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU

39 CHcTeMBbI HEPaBEHCTB C JBYMS 1
MIePEeMEHHBIMU

40 ‘I‘COHTponLHa;I pabota mo Teme 1

KBanpaTubsie HepaBeHCTBA"
41 bukBanpaTHbie ypaBHEHUS 1




42

43

[Ipumepsl NpUMEHEHU METOI0B
PaBHOCHIILHBIX TIPe0Opa30BaHUI, 3aMCHBI
MIepEeMEHHOH, rpaguecKkoro MeToia npu
pelieHuu ypaBHeHu 3-i u 4-ii crenenei

IIpuMepsl IpUMEHEHH METOI0B
PaBHOCHJIBHBIX NPe0Opa30BaHUM, 3aMEHBI
NEepPEMEHHOH, rpa)uIecKoro MeTo1a Mpu
pelieHuu ypaBHeHu 3-ii u 4-i creneHneu

44

45

[Ipumepsl npuMEHEHUI METOI0B
PaBHOCHJIBLHBIX MTPe00pa30BaHUIM, 3aMEHBI
MePEeMEeHHOH, rpaguuecKoro MeToa npu
pelieHuu ypaBHeHUH 3-i U 4-ii cTeneHeu

Pemenue npoOHO-paliiOHaNbHbBIX
ypaBHEHUH U HEPABEHCTB

46

47

48

Pemenue 1poOHO-paliMOHaIbHBIX
YPaBHEHUW U HEPABEHCTB
Pemenue 1po6HO-paliMoOHaIBHBIX
YPaBHEHUW U HEPABEHCTB
Pemenue npoOHO-paliiOHaNIbHBIX
YPaBHEHUI U HEPABEHCTB

49

50

Pemenue cucrem ypaBHEHHI ¢ JByMs
MIepEeMEHHBIMU
Pemenue cuctem ypaBHEHHH ¢ IByMs
IIEPEMEHHBIMU

51

Pemenue npocrenmux cucrem
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

52

Pemrenne npocrenmmx cucrem
HEJIMHENHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

53

Pemenue npocrelmmx cucrem
HEJIMHEUHBIX YPABHEHUH C ABYMsI




INEPEMEHHBIMU

54

Pemenue npocrelmx cucrem
HEJIMHEUHBIX YPABHEHUN C JBYyMS
IIEPEMEHHBIMU

55

I'paduaeckuii MeTo peIICHUSI CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIepEMEHHBIMU

56

I'paduueckuii MeTOJI peIIeHUs] CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

57

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
peabHOi CUTyaluu

58

59

60

61

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUN C
IBYMsI IEPEMEHHBIMU KaK MOJEIb
peanbHON CUTYalluH

Cucrema IByX HEJIMHEHHBIX YPABHEHHH C
JIBYMsI IEPEMEHHBIMU KaK MOJEIb
peanbHON CUTYalluH

Cucrema IByX HEJIMHEHHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU KaK MOJENb
peanbHON CUTYalluH

Cucrema HEIMHEVHBIX YPAaBHEHHM C
IapaMeTpoM

62

63

64

Cucrema HETMHENHBIX YPAaBHEHUH ¢
rapaMeTpoM

Cucrema HETMHENHBIX YPaBHEHUH
rapaMeTpoM

[Ipocreiinme HEpaBEHCTBA C IBYMSI
IIEPEMEHHBIMU U UX CUCTEMBI

65

KonTponbHas pabota mo Teme "YpaBHeHUs,
HEpPaBEHCTBA U UX CUCTEMBI"




66

IToHsTHE YMCIIOBOU TOCIIEA0BATEIHHOCTH.
Koneunsie 1 6eCKOHEYHbBIE
[MOCIEN0BATENLHOCTU

67

OrpaHu4eHHas TIOCIIEIOBATEIIEHOCTb.
MOoHOTOHHO Bo3pacTatomias (yobIBaromas)
MOCJIeIOBATEIBHOCTD

68

CnocoObl 3a1aHus MTOCIS0BATEIIBHOCTH:
OIIMCATEIIbHBIN, TAOJUYHBIN, C IIOMOIIBIO
(GbopMyIIbI N-TO YJIeHa, PEKYPPEHTHBII

69

70

ApudmeTrnueckas U reoMeTpudIecKas
IIPOrpeccuu

Apudmernaeckas 1 reoMeTpuIecKas
pOrpeccun

71

CBoiicTBa 4JIeHOB apu(METHIECKON U
reOMETPUYECKOMN Mporpeccuid

72

73

CBoiicTBa usIeHOB apu(METUYECKON U
r€OMETPUYECKON ITPOTPECCUI

®opMyJbl N-To WieHa apuPpMeTHUECKOi U
F€OMETPUYECKON ITPOrPECCUt

74

75

®opMyIibl N-ro 4ieHa apupMeTHIecKoil u
r€OMETPUYECKON ITPOTPECCUI
®opMyJbl N-ro WieHa apuPpMeTHIECcKOi 1
r€OMETPUYECKON ITPOrPECCUt

76

77

78

@opMyIIBI CyMMBI IIEPBBIX N YIECHOB
apu(pMeTHYECKON U TeOMETPUIECKOI
Iporpeccuit

@OopMyIIbI CyMMBI IIEPBBIX N YICHOB
apu(pMeTHYECKON U TeOMETPUIECKOI
Iporpeccuit

@opMysIbl CyMMBI IEPBBIX N YWICHOB
apu(pMETHIECKON U T€OMETPUIECKOI
Mporpeccui




3ajaun Ha IPOLICHTHI, OAHKOBCKHUE BKJIA B

79
U KPEIUTHI

80 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEJUThI

81 3a1aun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI
U KPEJIUTHI

82 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEJIUThI

83 3a1aun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI
Y KPEIUTHI

84 3a1aun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI
Y KPEIUTHI

85 3a1auu Ha IPOIICHTHI, OAHKOBCKUE BKJIAIBI
U KPEJIUThI
[IpencraBnenue o CXOAUMOCTH

86 MOCJIeIOBATEIBHOCTH, O CYMMHPOBAHUN
0eCKOHEYHO yOBIBAIOLIEH reOMEeTPUIECKOM
pOTpeccuu
[IpencraBnenue o CXOIUMOCTH

87 MI0CJIeI0BATENbHOCTH, O CYMMHPOBAHUU
0ecKOHEYHO yObIBarolIeil reoMeTpruiecKon
porpeccuu

88 Meroa MaTeMaTH4eCKON MHAYKIIUU

89 MeTo 1 MaTeMaTHYECKON HHTYKITUN

90 KonTponbhas pabota no teme "qI/ICJ;I‘OBI)Ie
M0CJIeI0BATENbHOCTH U POTPECCUN

91 Kopens n-ii crenenu. CBoiicTBa KOpHS n-i
CTETIeH!

92 Kopens n-it crenenn. CBoCTBa KOPHSA n-i
CTETIeHU

93 Kopenb n-it crenenu. CBoiicTBa KOpHS n-i

CTCIICHU




CreneHs ¢ palOHAJIbHBIM IIOKA3aTCJIEM U

94 o
e€ CBOMCTBA

95 CrerneHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM H
e€ CBOICTBa

96 C:[el'leljb C pallMOHAILHBIM MTOKA3aTeNleM U
e€ CBOMCTBA
ToxaecTBeHHBIC TIPEOOPA30OBAHMS

97 BBIPAKEHUH, COJICPIKAIINX KOPEHb N-i
CTCICHU
ToxxaecTBeHHbIC IPEOOPA30OBAHMSI

98 BBIPAKEHUH, COJCPIKAIINX KOPEHb N-i
CTCICHU
ToxnecTBeHHbIE TPEOOPa30BaAHUS

99 BBIpOXEHUH, CONlepKaIUX KOPEHb N-i

CTCIICHHU

ToxaecTBeHHbIE TPpeoOpa3zoBaHUs
100 BBIPKEHHH, COJEPKAIIUX CTENIEHB C
paIoHaIbHBIM TTOKa3aTelleM

ToxnecTBeHHbIE TPeoOpa3oBaHus
101 BBIPAKEHM, COAEP/KAIUX CTENIEHD C
palOHaIbHBIM IIOKA3aTEIEM

KonTtponbHas pabora o Teme "CremneHs ¢

102
palroOHAIBHBIM TTOKa3aTeneM"

[ToBTOpenue u 06061menHue. Yucna u
BBIYHCIICHUS (3aMKHCh, CPABHEHHE,
JIEUCTBHS C NCHCTBUTEIIFHBIMU YHCIIAMU,
YHUCIJIOBasl MpsiMasi)

103

[ToBTOpenue u 06061menHue. Yucna u
BBIUHCTICHUS (3aMHCh, CPABHEHHE,
JIEHUCTBHS C NECHCTBUTEIILHBIMU YHCIIAMU,
4KCJIOBas psMas)

104

105 [ToBTOpeHue u 0600menue. Yncna u




106

107

108

109

110

111

BBIYHCIICHUS (IPOLEHTHI, OTHOIICHHS,
IIPOIIOPLIMHN)

[ToBropenue u o6o0menue. Yucna u
BBIYHCIICHUS (IPOLEHTHI, OTHOIICHHS,
IIPOIIOPLIMHN)

[ToBTropenue u o6o0menue. Yncna u
BBIYHCIICHUS (PEIICHHE 33/1a4 U3 peabHON
KHU3HN)

[ToBTOpenue u 06061enHue. Yucna u
BBIYHCIICHUS (PEIICHHE 33/1a4 U3 peabHON
KHU3HN)

[ToBTOopenue u 0600meHue. Ynucna u
BBIUHCIICHHS (OKPYTJIEHUE, TPUOIIMKEHHE,
OIICHKA)

[ToBTOpenue u 0606menue. TekcToBbie
3a/1auu (peleHrne TEKCTOBBIX 3a1au
apudmeTHuyecKuM U anredpanuecKum
crioco6amu)

[ToBTOpenue u o6o6meHne. TekcToBbIe
3a/aun (peleHne TeKCTOBBIX 3a/1a4
apuMETUYECKUM U alreOpanyecKum
crioco6amu)

112

113

IToBTrOopenue u o6o0mIeHue. TeKkcToBbIE
3a/1auu (pemeHrne TEKCTOBBIX 3a1a
apuMeTHYecCKuM U anredpandecKum
crioco6amu)

[ToBTOpenue n o6o6menne. TekcToBbie
3aaun (peleHne TeKCTOBBIX 3a/1a4
apuMETUYECKUM H alTeOpandecKum
crioco6amu)

114

[ToBTOpenue u 0600menHue. TekcToBbie
3aauu (pemeHne TEKCTOBBIX 3a1a4
apu(METHYECKUM U AIIreOpandecKum




crocobamu)

115

116

117

118

[ToBTOpenue u o6o6menne. TexkcToBbie
3a/aun (pereHne TeKCTOBBIX 3a/1a4
apu(METUYECKUM H aJIreOpandecKum
crnocobamu)

[ToBTrOpenue u o6o0IIEHNE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPQKCHUH, COJIEPIKAIIUX CTETICHD C
LIETTBIM TTOKA3aTeJIeEM )

[ToBTOpenue u o0oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUs
(mpeobpazoBanue anredOpanvdecKux
BBIPQKCHUH, COJIEPIKAIIUX CTETICHD C
LIETTBIM TTOKA3aTEeJIEM )

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBanue anredOpanvaecKux
BBIpQ)XEHUH, COJlepKallluX CTENEeHb C
LIeJIBIM [TOKa3aTesieM)

119

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue areOpanyecKux
BBIPAXKEHM, COIEPIKAIUX
apuMeTHUECKHU KBaIPaTHBIN KOPEHb)

120

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue areOpanyecKux
BBIPAXKECHMI, COIEPIKAIUX
apu(pMeTHYECKUI KBaIpaTHbI KOPEHb)

121

[ToBTOpenue u o0oOIIEHHE.
AureOpanueckre BhIpaXKeHUS
(mpeoOpa3oBaHue anreOpanuecKux




122

BBIPa)XXEHUH, coepxKalmx
apu(MeTHYECKUI KBaIPaTHBI KOPEHb)
[ToBTOpenue u oboOIIEHHE.
Anrebpanueckue BbIpaXeHUs
(mpeoOpa3oBaHuEe HETBIX U IPOOHO-
palMOHAIBHBIX BBIPAXKEHUI)

123

124

[ToBTOpEeHME M 000OIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
paIMOHATBHBIX BBIPAKECHUH )

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckue BBIPaKCHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palMOHAIBHBIX BBIPAXKCHUI)

125

126

[ToBTOpEeHME 1 0000IIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
paIMOHATIBLHBIX BRIPAKECHUH )

[ToBTOpeHUe u 06001ICHNE.
Anrebpanueckue BeIpaXeHUs (pa3ioxKeHHe
MHOT'O4JIEHa Ha MHOXKHUTEINH, B TOM YHCIIE C
HCI0JIb30BaHNEM (OPMYJI COKPALLIEHHOTO
YMHOXEHHSI)

127

[ToBTOpeHuUe u 06001ICHNE.
Anrebpanyeckue BeIpakeHUs (pa3ioxKeHHe
MHOT'O4JIEHa Ha MHOXKHUTEINH, B TOM YHCIIE C
MCIO0JIb30BaHNEM (OPMYJI COKPAILIEHHOTO
YMHOXEHHSI)

128

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BeIpakeHHs (pa3ioxKeHHe
MHOTO4JIEHa Ha MHOXXHUTENH, B TOM YHUCIIE C
UCIOJIb30BaHUEM (POPMYIT COKpAILIEHHOTO
YMHOXEHHSI)




[ToBTOpeHME M 00OOIICHNE.
AnreOpanuecKkre BbIpaXeHUs
(MozeTMpoBaHME C MOMOIIBLIO (hopMyIT
PEATBHBIX MTPOLIECCOB U SIBIICHU)
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@yHKIMM (IOCTPOEHUE, CBOMCTBA

130 .
M3Y4YEHHBIX (DYHKITHIN)

[ToBTOpenue u 0600menne. @yHKIUN
131 (moctpoeHue, CBOMCTBA U3YUEHHBIX

yHxumit)

[ToBTOpenue u 0606meHue. OyHKIUU
132 (TmocTpoeHue, CBOMCTBA N3YUCHHBIX

yrxumit)

[ToBTOpenue u 06o6meHue. OyHKIUN
133 (rpaduueckoe penieHne ypaBHCHHH U UX
CUCTEM)

[ToBTOpenue u 06061eHne. OyHKIUN
134 (rpacduyeckoe perieHue ypaBHEHUH U UX
CHCTEM)

135 Hrorosas koHTpOIbHAs paboTa

136 [ToBTOpenue u 0600menne. @yHKITUN
(MozenMpoBaHue pealibHBIX MPOLIECCOB)

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

A.I"'Mep3zmsk,B.M.ITonsikos.Anredpa 7 kinacc.Mocksa .M3narensckuii nentp' " Benrana-
I'pad",2017

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA
A.I"'Mep3zmsk,B.M.ITonsikos.Anredpa 7 kinacc.Mocksa .M3narensckuii nentp' " Benrana-

T'pad",2017

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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