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AnreOpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA OOECNEYMBACT U3YUCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW Ku3HU. PazButue vy
oOydarolmuxcs HAy4YHBIX TPEACTABICHUNH O TMPOUCXOKACHUH U CYIIHOCTH
anredpanyecknux aobCTpakiuii, crmoco0e OTpakeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, POJM MATEMaTUYECKOTO
MOJICJIMPOBAHUS B HAYYHOM MMO3HAHUU U B TPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaUeCTB MBIIIJICHHUS, HEOOXOANMBIX ISl afanTallid B
COBpeMEHHOM Iu(ppoBoM ob1IecTBe. M3ydenne anreOpbl oOecreuynBaeT pa3BUTHE
yMeHUs Ha0mojaTh, CpaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIILIEHHUS, CIIOCOOHOCTU apTryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU
JEHCTBUS, BBIBOJBI, (pOPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl
o0ecrneunBaeT pa3BUTHE JOTHUECKOTO MBIIIICHUSI 00YUYaIONIUXCS: OHA UCTIOIB3YIOT
JNEAYKTUBHBIE M WHIYKTUBHBIC PacCyXKICHUs, O0OOIIeHHEe W KOHKPETU3aIHIO,
abctparupoBanue u aHajioruto. OOydeHue anreOpe mpeanonaraeT 3HaYUTEIbHbBIN
00BEM CaMOCTOSITENIBHOM 1€ATEIHOCTH 00YyYaIOIINXCsl, TOITOMY CaMOCTOSITENIbHOE
pemieHrne 3amad  OOyYalOUUMUCS SBISCTCA peamu3aluell JesaTeIbHOCTHOTO
NpUHIUIA OOyYEHHUS.

B cTpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0ia&éHHOTo
U3Y4YE€HHUS OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna u BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUS», «YPaBHCHUS W
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
JPYTUMHU €ro JUHUsSMU. B Xxome u3ydeHus: Kypca OOyYaromIMMCSl TPUXOIUTCS
JIOTUYECKU PACCYKATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B cBsi3n
C 9TUM B TpOTpamMMy yueOHOro Kypca «Anredpay» BKIIOYEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHUsI UM  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4eCcKOTo s3bika. CopepkaTeabHOM € CTPYKTYpPHOU
OCOOCHHOCTBIO y4eOHOro Kypca «Airedpa» ABISETCS €ro HHTETPUPOBAHHBIN
Xapakrep.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JTATBHEHIIET0 M3yYEeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJIsl IOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOWIEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAIBFHBIMH W HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEJMETOB U OKpYyXKaroliel peabHocTH. Ha ypoBHE 0CHOBHOTO 00111€T0
oOpa3oBaHus y4eOHBI MaTepwal TPYNIUPYETCS BOKPYT  paIlMOHAIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydeHus anreOpe BXOAAT TaKKe NalbHENIIee pa3BUTHE
JITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HaBbIKAMM  JICAYKTUBHBIX  PacCyXKICHUMH.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIIOBECHOT'O, CMMBOJHMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUIIU3AIMU U KYJIbTYPBHI.

YrnyOn€éHHbIN Kypce anreOpbl XapaKTepru3yeTcs U3y4YeHUEM JIOMOJIHUTEITEHOTO
TEOPETUUYECKOTO anmnapara ¥ CBSI3aHHBIX C HUM METOJIOB pelIeHus 3a1ad. Anredpa
SBJISIETCSI SI3BIKOM JIJIS1 ONMCAaHUS 0OBbEKTOB U 3aKOHOMEPHOCTEH, CITY>KUT OCHOBOM
MaTeMaTuyeckoro MmojaenupoBaHusi. IIpu 3ToM caMu OOBEKTHI MaTEMaTUYECKHX
YMO3AKJIIOUCHUM U TPUHATBIE B ajiredpe TmpaBuia HUX KOHCTPYUPOBAHUS
CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHH OOOCHOBBIBATH U JIOKA3bIBATH CYKICHHUS,
pa3BUBAIOT MaTEMAaTUYECKYI0 MHTYHUIIMIO, KPaTKO M HArJIHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHHUM U ydaT uX NpUMEHEHHI0. TeM caMmbIM anredpa
3aHMMAeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYYHO-TEOPETUYECKOTO
MBIIIJICHUST 00YUYarOIIUXCS.

CornacHo yueOHOMY TMlaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CICAYIOIIUE OCHOBHBIC Pa3/elibl COMCPIKAHMS:
«Yucna u BBIUKCICHUN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», « DyHKIIMM.

Ha n3ydenne yuebHoro kypca «AnreOpa» otBoautcs 442 vaca: B 7 kjacce —
136 yacoB (4 yaca B Henento), B 8 kinacce — 170 gacoB (5 yacoB B HeAenwo), B 9
kiacce — 136 yacoB (4 yaca B HEZIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneupie umcia. CpaBHEHHE, yHOPSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBUS C PallMOHAJIBHBIMU YKcIaMy. YnciioBas nmpsiMasi, MOJIyJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
JNECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemmenne TekcTOBBIX 3a7au apudmeTnuecKuM crocoboM. Pemienue 3amau us3
peabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOLIEHTHI, TPUMEHEHUE OTHOIICHHUH U
IPONOPLUH IIPU PELICHUHN 33/1a4, pEeLIeHUE 3a7au Ha JBUKEHHE, padoTy, MOKYIKH,
HAJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocraBHble uucia. UYETHble W HE4YETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEACHUS LEJBIX YHCEII IIPU PELICHUU 33124 C IPAKTHYECKUM COJIEP)KAHUEM.

HauOonpiuit o0mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE JIBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEpAllUU HaJl OCTaTKAMHU.

AJiredpanyeckue BbIpaKeHUS

BelpaxkeHre C IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienue 3aBUCUMOCTY MEXAY BEIMYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUS ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCcTBO TOKIECTB.

Opnnounensl. OqHOUsIEH CTaHAAPTHOTO BHUJA. CTENEeHb OHOUYIEHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BbIYMTaHUE, YMHOXKEHHE U JieieHrne MHorouieHoB. [IpeoOpa3oBanue
L[EJI0T0 BhIpaKeHUs1 B MHOTOwIeH. KopHu MHOrowIIeHa.

@opMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIp@XKEHMH, KyO0 CyMMbl M KyO pa3HOCTH JBYX BBbIpaXXEHHIl, pa3HOCTb
KBaJIpaTOB ABYX BBIPAKEHUM, TPOU3BEECHUE PA3HOCTH U CYMMBI JIBYX BBIPQXKEHUH,
CyMMa M pa3HOCTb KyOOB JABYX BBIPKEHHM.

PasnoxeHne MHOrouIeHa Ha MHOKUTENN. BbiHeceHne 001ero MHOXKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYyalUH.



JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YPABHEHHM.
JInHeliHOE ypaBHEHHE, CONEpIKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padk TMHEWHOTO ypaBHEHUS C IByMs
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelieHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JBYMsI IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIb PEAIbHOM CUTYAIINH.

DyHKUIMHA

Koopaunara Touku Ha npssMou. YUnciioBble IPOMEXKYTKHU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpaduxoB, 3agaHHbIX (opMyiaMu. YreHue
rpauKOB peasbHbIX 3aBUCUMOCTEN.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. [loHarne QyHKOuu.
OyHKIUS Kak MareMaThyecKkas MoOJeNb peanbHoro mnpouecca. O0nacThb
ornpeseneHus u 0oaacts 3HaueHui pyHkuuu. CriocoOsl 3a1anus GyHkuuu. ['padux
¢yakuun. [loHATHS MakcuMymMa M MUHUMYMa, BO3pacTaHus WU yObIBaHUS Ha
IIPUMEPAX PEANBHBIX 3aBUCUMOCTEM.

JIuneiinas Qynkuus, e€ cpoictBa. I'padux nuHeitHOM (QyHkuuu. I'padux
¢byukuuu y = |X|. Kycouno-3aganubie GyHKIIHN.

8 KVIACC

Yucaa v BIYMCICHUSA

KBaapatHbie KOpHU. Apu(MeTHUECKHIl KBaAPaTHBI KOPEHb U €r0 CBOMCTBA.
[lonAaTHEe wWppannroHaIbHOrO yucia. J(eWcTBHS € HMppauMOHAIBHBIMUA YHCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

[IpencraBiennss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHoOXkecTBa
HaTypaJbHBIX, LEJbIX, PALMOHAJIBHBIX, IEUCTBUTEIbHBIX Yncell. CPaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OBEKTOB OKpYXKAIOLIETO MHpA, AJIUTEIBHOCTh IPOLIECCOB B
OKpyskaromeM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AnredpanvyecKue BbIPpAKEHUA

AnreOpandeckas apoOb. JlomycTuMble 3HAYEHUS TEPEMEHHBIX B JPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO ajredpanvyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpPHH. TOXIEeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHH, COIEpKAINX apU(PMETUYECKHE KBAPATHBIE KOPHH.

CrerneHb ¢ 1eNIbIM MOKa3aTesieM U e€ cBoiicTBa. [Ipeobpa3oBanue BoIpakeHUi,
COJZIEpIKaIlX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysia KOpHEW KBAAPATHOTO yPAaBHEHWS.
Kosnm4ecTBO HeNCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHUs. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPAaBHEHUSIM WM K KBaJAPATHBIM YPABHEHUSIM.
KBagpatHoe ypaBHeHHE ¢ mapaMeTpoMm. PemieHne TEeKCTOBBIX 3ajad ¢ MOMOUIBIO
KBa/IPAaTHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-pallMOHATBHBIX
ypaBHEHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHATBHBIX
ypaBHeHU#. ['padnyueckast HHTEpIIpeTaIisl YpaBHEHHM ¢ TByMs ITE€PEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue n HeCTporue HepaBeHcTBa. ClokeHue
M YMHOXECHHME YHUCIOBBIX HEpaBeHCTB. OILICHUBAHWE 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM MEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM.

DOyHKIUU

OO6nacTh onpeaeneHnst 1 MHOXECTBO 3HaueHnd (pyHkuuu. CrocoObl 3a1aHus
bynkuunid. ['padux Gynkumn. Urenune croiictB ¢pyHkuuu no e€ rpaduky. [Ipumepsr
rpadukoB GyHKIHMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.

Jluneninas Qyskiusa. DYHKIUU, OMHUCHIBAIOIINE TPSIMYH0 U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn y = kx, y = kx + b, y = k/x, y = x3, y = VX, Y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINU.

9 KITIACC

Yucaa v BLIYUCJICHUSA



Kopens N-ii crenenu u ero cBoiictBa. CTENEHb C pallMOHAIBHBIM I10Ka3aTEIeEM
U €€ CBOMWCTBA.

AuredpanyecKue BbIpaKeHUA

ToxxecTBeHHbIE TPeoOpa3oBaHUsl BBIPAKEHHM, COJEp)KaluX KOpeHb N-i
crenieHu. ToxaecTBEHHbIE MPEeoOpa30BaHUsl BHIPAKEHUM, COAEPKAIIUX CTEIECHb C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJpaTHOTO TPEXUJICHA HA IMHEWUHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBaaparHsie ypaBHeHUS. [IpuMepbl TPUMEHEHHIT METOA0B PABHOCUIBHBIX
npeoOpa3oBaHuii, 3aMEHBbl TMEPEMEHHOH, IpaHUuecKoro MeToja MNpU pPELICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Peuienue cucrtem ypaBHEHHM ¢ IBYMs ITIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHHWI ¢ IByMs nepeMeHHbIMH. ['paduueckuii meron
pEelIeHNs CUCTEMBI HENIMHENHBIX YPABHEHNN C IBYMsI IEpEMEHHBIMU. CUCTEMA ABYX
HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMH KaK MOJIENIb PEAIBHOW CUTYALINH.

Hucnosele HepaBeHCTBA. PelieHue JIMHEMHBIX HEpaBEHCTB. JloKa3aTenbCTBO
HEPABEHCTB.

KBanparHeie HepaBEeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpPBaJOB. MeTOJl MHTEPBAJIOB
JUISl palliOHaIbHBIX HEpaBeHCTB. [Ipocreninne HepaBeHCTBa C MAPAMETPOM.

Pemienne TeKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ aAByms IlepeMEHHBIMH. PemeHue HepaBeHCTBA € JBYMs
nepeMeHHbIMHU. CHCTEMBI HEPABEHCTB C ABYMsI TepeMEHHBIMHU. [ 'paduueckuii MeTot
pEelIEeHNs CUCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMU.

DOyHKUIMHA

Oynkrusa.  CpoiictBa  (QyHKOM:  Hyad  (QYHKIUH,  [OPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pAacTaHHsl M yObIBaHUA (PYHKIUH,
YETHBIE U HEYETHBIE (PYHKIMHU, HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢ynkuus u e€ cBoicTBa. Mcnonb3oBaHHe CBOWCTB
KBaJpaTUyHOUW (PyHKIMM 17151 perieHus 3a1ad. [loctpoenune rpaduka KBaapaTHIHON
dbynkuuu. Ilonoxxkenue rpaduka KBaapaTUIHOW (YHKIIUHA B 3aBUCUMOCTH OT €€
ko> punuentos. I'padpuxn Gynxmmii y =ax2, y = a(X — m)2u y = a(X — m)? +n.
[TocTpoenue rpadgukoB GyHKIIMI C TOMOIIBIO TPE0Opa30BAHUIM.

JHpobno-nuneitnas ¢pynkius. MccnenoBanue QyHKIIHIA.

Oynkius Y = X" ¢ HaTypaIbHBIM MOKa3aTeneM N u e€ rpaduxk.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCum



[Tonsitue uwcioBOM ToOcHenoBaTeNbHOCTH. KoOHEuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IOCJIEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieoBaTenbHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJIUYHBIM, ¢ MOMOIIBI0 (HOPMYJIBI N-TO
4JIeHa, pEeKYPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccun. (CBOHCTBa YJICHOB
apudmeTnyeckoil W TeoMeTpuueckod mporpeccuil. PopMynbl N-TO  WieHa
apu(pMETHYeCKOl U reomeTpuyeckor mnporpeccuid. @opmysibl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKON M TeOMETPUYECKOM Mporpeccuil. 3aauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIENOBATEIBHOCTH, O CYMMHPOBAaHHUH
0ECKOHEYHO yOBIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocrenmme npumepsl.



[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JPYroro 4ejioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHHUEM TJI00aTbHOTO
XapakTepa IKOJOTHUECKUX MPOOJIeM U MyTeH WX PeIICHUS;

8) ajanTanum K M3MEHAKINUMCH YCJOBHAM COLMAJIBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CcBOEHHUS MPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCHU(UKAIUH,
OCHOBAHUS JIJIsI 0000IIEHHS M CpaBHEHHUSI, KPUTESPUH IIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (GOPMYyIHpPOBaTb U  NPeoOpa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpPATh HanOoJee MOIXOAIIUN C YIETOM CAMOCTOSITEIIbHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHO€, (hOpMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTh HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS



BOCIPUHUMATH U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSCHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha MOHUCK
peIIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYACTHUKOB
auaiora, oOHapy)KUBaTh Pa3IMUUEe M CXOACTBO IMO3WIMH, B KOPPEKTHOH (opme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

IPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/1adu, YKCIICPUMEHTA, UCCIICOBAHHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayINTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaJIbHOU
paboThl HpU pEUICHHHM Y4YeOHbIX MaTeMaTHYeCKUX 3a/ay, NPUHUMATH IIeJib
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paloTHI,
pacmpenenats BUABl paboT, IOTOBAapUBAThCs, OOCYXKIATh MPOIECC U pPe3ybTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh PadOThl U KOOPAUHUPOBATh
CBOM JICWCTBUA C JPYTMMH YJeHAMH KOMaH/bI, OIICHUBATh KaYeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIINI Pe3yJIbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBUSL.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIoBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (WJd €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIry o0yueHus B 7 kj1acce oOy4aromuiics MOTyYUT CIASTYIONINEe MPEeIMETHBIC
pe3yJIbTaTHI:

Yucsia ¥ BbIYMCIEHUS

PammmonaneHbBIE UnCHA.

[lepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrod (mpeoOpa3oBbIBATH
JECATHYHYIO Ip0oOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECITUUHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO JCCATUUHYIO IPOOB).

Vcronp30BaTh MOHITHS MHOXECTBA HATYPaIbHBIX YHCEI, MHOYKECTBA IEIBIX
YuCel, MHOXXECTBA pAIlMOHANIBHBIX YHCET TPH pEHICHUW 3a7ad, TPOBEICHUU
paccyXIeHUN U JOKa3aTeIbCTB.

[ToHrMaTh U OOBICHATH CMBICIT TTO3UITMOHHOM 3aIMCH HATYPaJIbHOTO YHCIIA.

CpaBHHBATH M YIIOPSIOYMBATH PAIMOHATLHBIC YHCTIA.

BrITIONTHATE, coYeTas YCTHBIE WM THChbMEHHBIC NPUEMBI, apUPMETHUCCKUC
JEHCTBUS C PAIIMOHATHLHBIMU YHCIIAMH, UCTIOJIb30BaTh CBOMCTBA YHCE M MPaBHUJIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE NTEHUCTBUS CO CTENICHSIMHU ¢ HaTypaJIbHBIMU ITOKA3aTEIISIMHU.

HaxonuTh 3Ha4YeHHS YHMCIOBBIX BBIPAKCHHUH, COMAEPIKAIUX PAIMOHAIBHBIC
YuCcia W CTENCHH C HATypaJbHBIM IIOKa3aTeleM, NPUMEHSITh Pa3sHOOOpa3HbIC
CrIocOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHHS
IIPU PEIICHUH MTPAKTHUCCKUX 3aJ1ad 1 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.

OKpyTJISTh YKMCIa ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE 110 CMBICTY IMPAKTUYSCKOM
CUTYaIlMH, BBITIOJHATH NPUKUIKY M OICHKY pe3yjbTaTa BBIYUCIICHHH, OIICHKY
3HAYCHUH YHMCIIOBBIX BBIPAKCHHM, B TOM YHCJIC MPU PEIICHUN PAKTHICCKUX 3a1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEpPTEX U, IPYTHE CPEACTBA TMPEACTABICHHS IaHHBIX MpU
pelIeHuN 3a1a4.

PemaTte TpakTHKO-OPHEHTHPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIIMOHANIBHOCTRIO BEJIMYMH, NPOICHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl peIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHHH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

JleTMMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIbIX YHCEI.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHATHSAMHU: YETHOE YHCIO, HEYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOnbIIMI OOIMUN AETUTEIh WU HaUMEHBIIEE 00IIee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PELICHUH 33]a4, IPUMEHATH AIropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJI, IPUMEHATh CBOWCTBA
CpPaBHEHMI IO MOJTYJIIO.

AnredOpanveckue BbIPAKEHUS

BripaxkeHus ¢ nepeMEeHHBIMH.

Hcnonb3oBaTh anreOpandecKyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHWM NPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHATHE  TOXJIECTBA,  BBINOJHATH  TOXJIECTBCHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BoInonHITh Mpeobpa3oBaHus 1IEIOT0 BHIPAXKEHHS B MHOTOWIEH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BrinonHaTh 1elcTBUS (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JJIsl YIIPOIIICHUS BBIYUCIICHUH.

OcCymIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TIOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTENS, TPYIIUPOBKU CJIaraeMbIX, IPUMEHSIS
(bopMyITbI COKPAIIEHHOTO YMHOXKEHHUSI.

[IpumensTh npeodpa3oBaHsl MHOTOWICHOB JIJISl PEIICHHS Pa3jIMYHbIX 3a7a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 pEeallbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTEMEHEH C HATypajdbHBIMU TOKa3aTEIsIMU ISl
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OAHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexo/ia OT UCXOAHOTO YpaBHEHHUS K PaBHOCUIILHOMY emy. [IpoBepsTh, sBIIsSIETCS
JIM YUCJIO KOPHEM YpaBHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
MePEMEHHBIMH, MOJIb3YSICh TPaUKOM, MPUBOJAUTH IPUMEPHI PEIICHUS] YPABHEHUS.



Pemmath cucteMbl ABYX JTUHEHHBIX YpaBHEHUI C ABYMsI IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnaTh M pewiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJlayyl TIOJy4YEeHHBIN pe3yJIbTar.

DOyHKIUU

Koopaunats! u rpaduxmu.

N300paxkath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KU, MHTEPBAJIbl, 3aMUCHIBATh YUCIOBbIE IIPOMEKYTKH Ha
anre0panyecKoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKINH.

Crpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C MOMOUIbIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTD,
MIPOU3BOAUTENEHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadguueckuii cnoco® mMpeAcTaBIEeHUS U aHaIu3a UH(poOpMaluH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QPYHKUMH [ aHanu3a rpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyJaM (YyHKIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLUH,
MPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMHM, HAUOOJIbIIIEE U HAaWMEHBIIIEEe
3HauYeHUs (PYHKIHN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOLIECCOB U 3aBUCHMOCTEH, TpH
peleHny 3a7a4 U3 APYyTrux Y4eOHBIX MPEIMETOB U PEAIbHOM KU3HH.

K konIry oOyueHust B 8 kj1acce oOy4aromuiics MOTyUYUT CIAEAYIOUIME MPEIMETHbBIC
pPE3YJIbTATHL:

Yucaa v BIYMCICHUSA

HNppauronanpHbIe YHCIIA.

[IoHnMaTh W WCHOOJIB30BaTh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.

CB00OOHO OTEepUpPOBATh MOHSATUSIMU: KBaJPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJ[paTHBIN KOPEHb, UPPAIMOHATBHOE YKCIIO, HAXOJAUTh, OLICHUBATh KBAJIPATHbHIC
KOPHH, UCIIOJIB3YS PU HEOOXOUMOCTH KAJTbKYJISTOP, BBITIONHSATH IPEOOPa30BaHUS
BBIPAKECHUN, COJECPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YSI CBOMCTBA KOPHEM.

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JAEHCTBUTEIIBHBIX
quces U1 CPAaBHEHUS, OKPYTJICHUs] ¥ BBIUUCIICHHUH, N300pakaTh IEUCTBUTEIbHbBIC
YUCJ1a TOYKaMH HA KOOPJAWHATHOU MPSMOM.



Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHUYHBIX
npobeit m creneneld yucna 10, 3anuchIBaTh M OKPYIVISITH YHUCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emMMoCTb.

CB0OOIHO OIEepUpPOBATH MOHSATHUEM OCTATKA MO MOAYJI0, IPUMEHSITh CBOMCTBA
CPaBHEHMM IO MOJYJIIO, HAXOAUTh OCTATKU CyMMBI U IIPOU3BEACHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoGHO-panimoHaIbHbIE BEIPAKEHUS.

HaxonuTth A0MyCTUMBbIE 3HAYEHUS TEPEMEHHBIX B JIPOOHO-PAIMOHATIBHBIX
BBIPAKECHUSAX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0IiieMy 3HaMeHaTelto,
CJI0)KEHHE, YMHOXKEHHUE, JeJIeHUE anreOpandeckux apooei.

BBINIONHATB TOXKAECTBEHHBIE IPE0OPa30BaHUS PALIMOHAIBHBIX BBIPAXKEHHM.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs pEHICHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

IIpyMeHATE IOHATHE CTENEHH C LEJNbIM  II0Ka3aTeIeM, BBIIOJIHATH
npeoOpa30BaHus BbIPAXKEHUH, COAEPIKALUX CTENEHH C LIETbIM MOKa3aTeJIeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nomycrumele 3Ha4E€HUs IEPEMEHHBIX B BBIPAXKEHHUX, COAEPIKALLIMX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HPPALMOHANBHBIX BBIPAKEHUH, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemiars kBajpaTHbIC ypaBHEHMS.

Pemarb 1poOHO-palioHaNIbHbIE YPaBHEHMUS.

Pemlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUH C IMAPAMETPAMM.

IIpoBoauTh HcCienOBaHNs YPAaBHEHUNW U CUCTEM YPAaBHEHMU, B TOM YHUCIE C
IpUMEHEHHEM rpauuecKux mpecTaBieHni (yCTaHaBIMBATh, UMEET JIU ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT cioOBeCHON (HOPMYIMPOBKU 3a7aduu K €€ anreOpandeckoiu
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H IIOJIyYEHHBIN PE3ysIbTaT.

[IprMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rpaduIeCcKyIo
WJUTFOCTPALIMI0 MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.



DOyHKIUU

[TornmMaTh ¥ WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIMHA TIO0 3HAYCHUIO
apryMeHTa, OlpeAeiaTh CBOMCTBAa PYHKIUMU 1O €€ rpaduKy.

Crpouts rpaduku PyHKIUH , OMUCHIBATH CBOMCTBA YUCIOBOM (YHKIIUHU IO €€

rpaduxky.

K xoHniry 00yuyeHus B 9 ki1acce o0y4aromuics MOIyYuT CIeyIoUue IpeIMEeTHbIC
pe3yJbTaTHhI:

Yucsa ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATHUSAMU: KOPEHb N-il CTENEHW, CTENEHb C
pallMOHAJIBHBIM II0KAa3aTelIeM, HaXOAWUTh KOPEHb N-U CTENEHU, CTEHNEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl NpU HEOOXOJUMOCTU KaJbKYJISATOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALTMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JACHCTBUTENBHBIX YHCEN NPU PEIICHHUU
3a/1a4, MPOBEACHNUH PACCYKIAECHUN U TOKA3aTEIbCTB.

CpaBHHBaTb M yHOpPAIOYMBATH JICUCTBUTENIBHBIC 4YHCIIA, OKPYIJIITH
JCHCTBUTEIIBHBIC YUCIIA, BBIIOJIHATh IPUKUIKY PE3ybTaTa BBIYMCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKECHUM.

AuredpanvyecKue BbIPpaKEeHUA

CB0OOHO OnEepupOBaThH MOHATUEM KBAJPATHOTO TPEXUWICHA, HAXOAUTh KOPHU
KBaIpaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINM TPEXWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHelHbIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAILNECS K HUM,
JIPOOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C IIAPAMETPOM.

Pewate nMHEVHBIE HEPABEHCTBA, KBAJIpaTHHIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3aIUCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucremsl IBYX JIMHEMHBIX YPAaBHEHUU C JABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS JIUHECUHBIM.

PeraTe HECIOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITApAMETPOM.

[IpuMeHsATh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpaduaeckoro MeTo/1a Py peIIeHUU YpaBHEHHUM 3-11 1 4-i1 cTeneHeH.

Pemlarb  cucTemMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Pemlatb ypaBHEHHs, HEpPABEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OTPaHWYCHUSIMU, HAIIPUMEP, B LIEIIbIX YHCIIAX.



[IpoBOAUTE MCCIIENOBAHNS YPABHEHUW U CUCTEM YPAaBHEHHUM, B TOM YHCIIE C
IpUMEHEHHEM rpauuecKux MpeIcTaBiIeHNi (YCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMAa YPaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHMUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMW WIM NPUKIAJHOM 3a1adu,
WHTEPIPETUPOBATH NIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, TIpapuk
byHKIIMM, TmpsMas TPONMOPLUMOHANBHOCTb, JHHEWHas (QyHKUHUA, oOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosa, rurnep0osia, KyCoOuHo-3aAaHHas (PyHKIUS.

Uccnenosath pyHKkuuIO 10 €€ rpaduky, yCTaHABIMBATH CBOMCTBA (DYHKLMI:
001acTh OMNPEIEIIEHUsI, MHOXKECTBO 3HAUEHUM, HYJIM (PYHKIHH, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHusi M yObIBaHUSA, YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUU.

Omnpenensts nojiokeHue rpapuka KBagpaTuyHOW (yHKIIUU B 3aBUCUMOCTH OT
e€ ko PpULIUEHTOB.

Crpouth rpaduk  KBagpaTH4YHOHM  (YHKUMH, ONHUCHIBATH  CBOWMCTBA
KBaJIpaTUYHON PYHKIUU TI0 €€ rpaduKy.

Hcnonb30BaTh CBONCTBA KBAAPATUYHOW (PYHKITUU JIJIS PEIICHHUS 3a71a4.

Ha nmpumepe kBaapatudnoit pyHKimu cTpoutsh rpaduk ¢ynkiuu y =af(kx +
b) + ¢ ¢ momomrkio mpeoOpazoBanuii rpaduka GyHkuu y=Ff(x).

NnmrocTpupoBaTh ¢ MOMOMIbIO Tpaduka peaabHy0 3aBUCUMOCTb UJIH MPOLIECC
10 X XapaKTEPUCTHUKaM.

Apudmernyeckass ¥ reoMeTpUYECKas MPOrpPeccuu

CB0OOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apu(pMeTUYECKAS
U T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh MOCJENOBATEIBHOCTH pPAa3HBIMU CIIOCOOAMH: OIMMCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBI0 (OPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (GopMyn N-ro 4jieHa
apru(PpMETUYECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
qHCclie 337]aui U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, [UPPOBBIX
TEXHOJIOTUH).



PacriosnaBaTh W NPUBOAUTH TPUMEPHl KOHEYHBIX M OCCKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3paCTaOMuUX (yOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

ViMeTs TipecTaBIeHrnEe O CXOIUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMy O€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKOM MPOTPECCHH.

[IpumMeHsATh METOT MaTEeMAaTHUECKOW UHTYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
HanmenoBanue a31eJioB U TeM 1071 OBbIC
Ne n/n P Konrpouabnsie IIpakTnyeckue (mupp )
NporpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

L YKMCJIA U BBIYMCJIEHUSI. 1 1 bubmorexa [IOK
PanyonanbHbIe 9ncia (OBTOPEHHE) https://m.edso0.ru/7f415b90
O VYHKIUHW. KoopauHartsl 1 1 bubmmorexa LIOK

2 rpaduku. OyHKIUN 17 https://m.edso00.ru/7f415b90
AJITEBPAMYECKUE BBIPAYKEHMSL. 1 bubanoreka IIOK

3 BeipaxkeHus ¢ nepeMeHHBIMH ! https://m.edso00.ru/7f415b90

A YPABHEHUS U CUCTEMBI 10 1 bubimoreka IIOK
YPABHEHWM. Jluneitnsie ypaBHeHUs https://m.edso0.ru/7f415b90
YHCJIA U BEIUMCJIEHUS. Crenens ¢ 1 bubimoreka IIOK

> HATypaJIbHBIM OKA3aTeIEM 6 https://m.edso0.ru/7f415b90
AJITEBPAMYECKUWE BBIPAYKEHU . 1 bub6mmorexa IIOK

6 MHOrOmICHEL 23 https://m.eds00.ru/7f415h90

; AJITEBPAYECKHE BBIPAYKEHUS. 14 1 bu6muorexa [JOK
DOopMyITEI COKPANIEHHOTO YMHOKEHHUS https://m.edsoo.ru/7f415b90

1 bubmuoreka [JOK
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10

https://m.edsoo.ru/7f415b90
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1 bubmuorexa [JOK
9 OYHKIWMN. Jluneiinas GpyHxums 16 https://m.edso0.ru/7f415b90
YPABHEHUS 1 CUCTEMBI 1 bubmuorexa [JOK
10 VPABHEHUM. CrcTeMbl TMHEHHBIX 14 https://m.edsoo.ru/7f415b90
YpaBHEHUU
1 [TosTOpeHue, 0000IIEHHE, 8 1 bubuorexa TIOK
CHCTEeMATH3aIus 3HAHUI https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



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

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrrpoasreie  Tpaktiseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypeni
1 YPABHEHUA 1 HEPABEHCTBA. o5 2 bubnmnoreka HOK
HepasencrtBa https://m.edsoo.ru/7f417af8
5 UNCJIA U BBIYUCJIEHU . KBaapaTtHbrit 20 1 bubmmoreka [JOK
KOpEHb https://m.edsoo.ru/7f417af8
3 YPABHEHHWSA 1 HEPABEHCTBA. 19 1 bubmuoreka [IOK
KBanpartHbie ypaBHEeHUS https://m.edsoo.ru/7f417af8
4 AJITEBPAMYECKUE BbIPAXKEHU . 29 2 bubnuoreka [{OK
JIpoOHO-palinoHaNbHbIe BRIPAKEHUS https://m.edsoo.ru/7f417af8
5 YPABHEHUA 1 HEPABEHCTBA. 24 1 bubmuoreka [JOK
JlpoGHO-palmoHaNbHbIe ypaBHEHUS https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
6 OYHKLMH 18 L https://m.edSO(])_.[ru/7f417af8
7 AJITEBPAMYECKUWE BBIPAYKEHU . 16 bubnnorexa [JOK
Crenenu https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
8 UNCJIA U BBIUNCJIEHUS. lenumocTs 11 1 https://m.e dSO(])_.[rU [784174f8
9 [ToBTOpenue, 0600MIIEHNE, 15 1 bubnunorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 170 10 0

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsnl
bu6nmoreka [IOK
1 OYHKINNU 25 2 https://m.eds00.ru/7f419d08
VPABHEHUS 1 HEPABEHCTBA. bubnmoreka IOK
2 KBajpaTHbIe HEPABEHCTRA 15 1 https://m.edsoo.ru/7f419d08
, YPABHEHMS 1 HEPABEHCTBA. . ) Bubmoreka [IOK
VYpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI https://m.eds00.ru/7419d08
YMCJIOBBIE TTOCJIEJIOBATEJIBHOCTH bubnmorexa LHOK
4 1 TIPOTPECCUM 25 1 https://m.edsoo.ru/7f419d08
5 AJITEBPAMYECKUE BBIPAKEHUS. . . bubmiorexa [IOK
CreneHsp ¢ palMoHaJIbHBIM ITOKa3aTeIeM https://m.eds00.ru/7f419d08
[ToBTOpEHHE, 000OIIEHNE, CHCTEMATH3AIIUS Bubmorexa [HOK
6 — 34 1 https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 8 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

IToBTOpEHME.
CpaBHenue,
YIOPSIIOYMBAHUE U
apupMeTHYECKHe
JIEUCTBUSA C
palroHaNbHBIMU
YUCIaMHu

KoJsnuyecTBo yacoB

KonTposabHubie

Bcero
padoThI

IMpakTn4yeckue
padoThI

JarTa usyyenus

IJIaH

dakr

DJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTopenue. Uucnosas
npsiMasi, MOAYJIb Yncia

IToBTopenue. IIponeHTsl,
3aMMch MIPOLIEHTOB B
BHJIE TPpOOH U ApoOH B
BU/JIE IPOIICHTOB
ITosropenue. Tpu
OCHOBHBIE 3a/1a4M Ha
IIPOLIEHTHI




IToBropenue. Tpu
OCHOBHBIE 33/1a41 Ha
IIPOLIEHTHI

IToBrOopenue. Pemenne
TEKCTOBBIX 3aj1a4
apumeTnuecKuM
croco6om

[ToBTrOpenue. Pemenne
3a7a4 U3 peagbHOU
MPaKTUKHU Ha YacTH,
JpoOH, TIPOLICHTHI,
MIPUMEHEHHUE OTHOILIEHUN
Y POMNOPIUH TIpU
peuieHuu 3a1a4y

[ToBTrOpenue. Pemenne
3a7a4 U3 peaJbHOU
IIPaKTUKHU Ha YacTH,
IpoOH, IPOIIEHTHI,
IIPUMEHEHNUE OTHOIIECHUN
U IIPONOPLUH IIPH
pelIeHnu 3a1au.
CraproBasi TUarHOCTHKA

IToBropenue. PeanbHble
3aBUCUMOCTH; PELLICHUE
3aJ1a4 Ha ABU)KECHHUE,
paboTy, MOKYMKH,
HaJoru




10.

KontponsHas paboraNel
1o teMme "ParmoHansHbIe
gucia"

11.

12.

Koopaunara Touku Ha
IpsAMON

YucnoBbie TPOMEKYTKH

13.

YucoBble TPOMEKYTKH

14.

15.

16.

17.

Paccrosanue mexny
JIBYMS TOUKaMH
KOOPIMHATHOU IIPSIMOM

IIpsimoyronbHas cucrema
KoopAuHaT. Abcuucca u
OpAMHATa TOYKH Ha
KOOPJAMHATHOU
IIJIOCKOCTH

IIpssMoyronbHas cucrema
KoopAMHaT. AGcuucca u
OpAMHAaTa TOYKHU Ha
KOOPJAMHATHOU
IJI0OCKOCTH

ITpumeps! rpadukos,
3aJJaHHbIX (OopMyIaMu

18.

Urenue rpadukoB
peaJIbHBIX 3aBUCUMOCTEMN

19.

OyHKIIMOHAJIbHbBIE
3aBUCUMOCTH MEXKIY
BEJIMYMHAMU




20.

[Tonatue QpyHKIUH.
OyHKIUA KaK
MareMaTH4decKas MOJIeIb
peanpHOTOo mpolecca

21.

[Tonatue QpyHKIUN.
OyHKIUA KaK
MaTeMaTH4ecKasi MOJIeb
pearbHOro mporecca

22.

[TonsaTue QpyHKIUN.
OyHKIUA KaK
MaTeMaTHYecKasi MOEIb
peanbHOro mnpouecca

23.

24.

25.

OO6nacTh onpenencHus u
00J1aCTh 3HAYCHHH
byHKIIN

OO6nacTh onpeneneHus u
00J1acTh 3HAYCHUI
byHKIIN

CniocoObl 3a1aHus
byHKIIUN

26.

27.

28.

I'paduk pynkmm
KonTtponbHas paboraNe2
o reMe "KoopauHaTsl n
rpadukn. OyHKImrn"
Beipaxenue ¢
IIEPEMEHHBIMH.
3HaueHue BBIPAXKEHHUS C
IIEPEMEHHBIMU




29.

Beipaxenue ¢
IIEPEMEHHBIMH.
3HaueHue BBIPAXKCHHUS C
IIEPEMEHHBIMU

30.

Beipaxenue ¢
[IEPEMEHHBIMHU.
3HaueHue BBIPAXKCHHUS C
IIEPEMEHHBIMU

31.

[IpencraBnenue
3aBUCUMOCTH MCKIY
BEINM4YnHaM1 B BUJIC

bopMyIibI

32.

[IpencraBnenue
3aBUCUMOCTH MCKIY
BEIN4YnHaMH1 B BUJIC

(bopMyIIbI

33.

34.

Brruucnenus mo
dhopmynam
Breruucnenus mo
bopmynam

35.

VYpaBHeHue ¢ OHON
nepemeHHo. Kopenn
ypaBHEHUs

36.

37.

CaoiicTBa ypaBHEHUH C
OJIHOM MEepEeMEHHOU
CBolicTBa ypaBHEHUM C
OJIHOU IIEPEMEHHOM




38.

PaBHOCHIBHOCTE
YpaBHEHUI

39.

40.

41.

YpaBHEHUE KAk
MaTeMaTH4YecKas MOJIEb
peanbHON CUTyalun

Yucno kopHei
JUHEIHOr0 ypaBHEHUS

Yucno kopHei
JUHEINHOr0 ypaBHEHUS

42.

Pemenne TekCTOBBIX
3a/1a4 C IIOMOIIBIO
JIMHEWHBIX YPaBHEHUN

43.

44,

45.

Jlunelinoe ypaBHEHUE,
cojiepaKaliee 3HaK
MOZyJIs

KonTtponbHas paboraNe3
1o TeMaM "BrlpaxkeHus ¢
IIEPEMEHHBIMU ",
"JIuneiiHble ypaBHEHUS"

CreneHb ¢ HaTypaJlbHbIM
II0Ka3aTeseM

46.

CBOIiCTBA CTEIEHHU C
HaTypajabHbIM
oKasarejieM

47.

CBOIiCTBA CTEIEHHU C
HaTypajabHbIM
mokasarejieM




48.

CBoiicTBa CTENEHHU C
HaTypaJIbHBIM
[oKa3aTelieM

49.

3anuce 4Kucia B
JIECITUIHOMN
MO3UITMOHHOM CHCTEME
CUMCJICHUS

50.

3anuce 4yncia B
JIECATUIHOMN
MO3UITHOHHOM CHCTEME
CUMCJIECHUS

51.

52.

53.

54.

OnHounenbl. OMHOWIEH
CTaHAApTHOTO BHUJIA.
Cremnens OfHOYIEHA

Onuounenbl. OnHOYWIEH
CTaHJIaPTHOTO BUJIA.
CreneHp OqHOYJIEHA

MHOTro4JIeHBbI.
MHoroujieH
CTaHJIapTHOI'O BUJA.
CreneHb MHOTOYJICHA
MHoTro4JIeHbI.
MHorouieH
CTaHJIapTHOI'O BUJA.
CreneHb MHOTOYJICHA

55.

CI10)KeHrEe U BEIUMTAHUE
MHOTOYJICHOB




Ci1o)eHne U BEIYUTAHUE

56.
MHOTI'OYJIECHOB
CrnoskeHue ¥ BEIYUTAaHHUE

>7- MHOT'OYJIEHOB
VYMHOXXEHHUE U eJIeHUE

>8. MHOTOYJIEHOB
VYMHOXKEHHUE U JICIICHHUE

>9. MHOTOYJIEHOB

60 VYMHOXKEHHUE U JICIICHHUE

" MHOTOYJIEHOB

VYMHOKEHUE U JeJIeHnE

61. MHOT'O4JICHOB
[IpeoOpaszoBanue 1eI0ro

62. BBIPKECHHS] B MHOTOWICH

63 [IpeoOpa3oBanue 11e510r0

" BBIP@XKEHMS B MHOTOUJIEH

[Tonyronosas

64. KOHTpOJIbHas paboTa

65. KopHu MHOTOUNIEHA

66. KopHu MHOrousnena
ToxmecTBo.
ToxaecTBeHHEIC

67. mpeoOpa3oBaHuUs
anredpandecKux
BBIPAKCHUIN
ToxkmecTBo.

68. ToxnecTBEeHHbBIC

npeoOpa3oBaHUs




anredpanvecKux
BBIPAYKECHU I

69.

ToxnecTso.
ToX1eCTBEHHbBIE
npeoOpa3oBaHUs
anredpanvecKux
BBIPAYKECHU I

70.

ToxnecTso.
ToX1EeCTBEHHBIE
peoOpa3oBaHUs
anredpandecKux
BBIPAYKEHU I

71.

ToxnecTso.
ToX1eCTBEHHBIE
npeoOpa3oBaHUs
anredpandecKux
BBIPAKECHUIN

72.

73.

74.

75.

JlokazaTenbCcTBO
TOXJIECTB

KonTponbnas pabota
Ne4 1o Temam "CrerneHn

C HaTypaJIbHBIM
mokazareyiem",
"MHuorouieHs!"

KBagpat cymmsl 1

KBaaApaT pasHOCTH ABYX

BBIPaKCHU I

KBanpat cymmsl

HECKOJIBKUX BBIPAXKCHUI




76.

Ky6 cymMmsI u ky0
Pa3HOCTH JBYX
BBIPAYKECHU I

77.

78.

79.

PasnocTs kBanpaToB
JBYX BBIpAXKCHUHI

[IpousBenenue pazHOCTH
U CYyMMBI IBYX
BBIPa)KCHUIN
[IpousBenenue pazHocTH
U CYyMMBI IBYX
BBIPAYKEHU I

80.

CymMa 1 pa3HOCTb
KyOOB JIBYX BBIPa)KCHUI

81.

82.

CymMma 1 pa3HOCTb
KyOOB JIByX BBIpa)KEHUI
PaznoxeHune MHOTO4JIeHA
Ha MHOXKUTEJN

83.

[IpousBenenne pazHocTu
CYMMBI JIBYX
BBIpaXXEHUI, CyMMa U
pa3HOCTh KyOOB JIBYX
BBIPAKCHUIN

84.

Paznoxerne MHOroujieHa
Ha MHOYXUTEIN

85.

86.

Brigecenune o0miero
MHOKHATEIIS 38 CKOOKH

MeTton rpynnupoBKu




87.

KonrponsHas padora;5
1o Teme "DopmyJibl
COKpaIIeHHOTO
YMHOKEeHUS"

88.

JenmmmMocTb HeabIx
gucen. CBoiicTBa
JETUMOCTH

89.

90.

91.

JenumMocThb HeabIx
yucen. CBoiicTBa
JICITUMOCTH

[IpocThie u cocTaBHBIE
yucia. YeétHele u
HEUYETHBIC YuCia

[Ipu3HaKu JeTUMOCTH Ha
2,4,8,5,3,6,910, 11

92.

[Ipu3Haky nenumocTy Ha
2,4,8,5,36,9 10,11

93.

94.

95.

[Tpu3Haku genuMoCTH
CYMMBI M TIPOU3BEICHHUS
IIEJTBIX YUCEIT TIPH
pelIeHnH 3a1a4
Haubonpmmuii o0t
IEJINTENb U HAaUMEHDIIIES
o011ee KpaTHOE IBYX
qyucen

Bzaumuo MMPOCTHIC YHCJIa

96.

Aunroputm EBKnnza.
Henenue ¢ octaTkom




CpaBHeHI/ISI T CJIBIX YUCCII

97. 10 MOAYJIO
HaTypaJIbHOT'O YHCIIa
08 Jluneiinas gpynkus, eé
" cBoiicTBa
99 Jlunetinas gynkius, e
" cBOiicTBa
100 Jluneitnas ynkuus, e
CBOICTBa
I'paduk nuaeiHON
101 p (b
byHKIIUN
I'paduk nuaeiinon
102 p (b
byHKIIUN
I'paduk nuHeliHON
103 p (b
byHKIIUN
I'paduk nuaeliHON
104 p (b
byHKIII
I'paduk byaxkmuum y = | x
105 Ip duk QpyHkIHN Yy = |
I'padbuk byaxkmum y = | x
106 Ip ¢uk pyHKIMH y = |
I'padbuk byaxkoum y = | X
107 lp bux pynxummn y = |
I'paduk byaxkmum y = | x
10g Padu byuxmmny =|
I
Kycouno-3aganarie
109 y g

byHKIIUN




110

Kycouno-3ananusie
byHKIII

111

112

Kycouno-3ananusie
byHKIIUN
KycouHo-3a1annbIe
byHKIII

113

KonTponbhas padotaNe6
mo Temam "JlenumocTs",
"Jluneitnas pynkuus"

114

115

116

YpaBHEHHE ¢ AByMS
[IEpEMEHHBIMU
VYpaBHEHME € ABYMS
HIEPEMEHHBIMU
I'paduk nuneitHOTO
YPaBHEHUS C ABYMs
IIEPEMEHHBIMU

117

I'paduk nuneitHOTO
YPaBHEHHUS C ABYMS
MepEeMEHHBIMU

118

119

120

Cucrembl TMHEHHBIX
YpPaBHEHUU C JIBYMsI
MIePEeMEHHBIMHU
CucreMbl TUHEHHBIX
ypaBHEHUH C IByMSs
MIePEeMEHHBIMHU
I'paduueckuit meToq
pEIIeHUs CUCTEMBI




JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

121

I'paduueckuii meTon
peLICHUs CUCTEMBI
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

122

Pemenue cucrem
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU
METOO0M IOJCTAaHOBKHU U
METOOM CIIOKECHUS

123

Pemenue cucrem
JIMHEWHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU
METOOM IOJICTAHOBKH U
METOIOM CJIOKECHUS

124

Pemenune cucrem
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU
METOOM IOJICTAHOBKH U
METOIOM CJIOKECHUS

125

Pemenne cucrem
JIMHEWHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMHU
METO0M IOJCTAaHOBKH H
METOJOM CIIOKECHUS

126

Cucrema 1Byx
JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU




KaK MOJIEJIb peaJIbHOM
CUTyaluu

127

128

129

130

131

132

133

KonrponsHas pabora
Ne7no Teme "CucreMsl
JUHENHBIX YpaBHEHUH"

[ToBTOpEHME M
00o6mienue. Beipaxxenus
C TIEpEMEHHBIMHU

IToBTOpEHME U
0000menne. CreneHs ¢
HaTypalbHBIM
IOKa3aTejIeM

IToBTOpEHUE U
0000menne. OgHOUYIEHBI
Y MHOTOYJICHBI.
ToxnecTBeHHbIE
npeoOpa3oBaHUs
anredpandecKux
BBIPa)KCHU I

IToBTOpEHUE N
06061menue. PopmyIbl
COKPAIIEHHOTO
YMHOKEHUS

IToBTOpEeHUE U
o6ob11eHue.
Koopaunats! u rpaduku.

[ToBTOpEeHue n
o6o6menue. Jluneitnas
¢byHKIMA U €€ CBOHCTBA




134

IIpomexxyTounas
arrecranus/
Bceepoccutickas
IpoBepoyHas pabora

135

IToBTOpEenue u
0000mieHue. Pemenue
CHCTEM JIMHECHHBIX
ypaBHEHUH C IByMs
MepeMEHHBIMHU

136

[ToBTOpEenue u
00o01enue. Pemenne
CHUCTEM JIMHEHHBIX
ypaBHEHUH C IByMs
epeMEHHBIMHU

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136

10




8 KUIACC

Konu4yecrBo 4yacos Mlara usyuenis JAeKTpoHHbIe
N Tema ypoka uHPposbie
n/n B Konrtpoabubie  IIpakTuueckue mJjan dakr o0pa3oBareb
cero padoThI padoTbI HbI€ pecypchl
1 YucnoBsle HEpaBEHCTBA 1
5 Bxonnast kOHTpoJbHasA 1 1
pabora
3 CBoiicTBa YHCIOBBIX 1
HEPaBEHCTB
4 JlokazaTenbCcTBO 1
HEPAaBEHCTB
Hepasencrtso ¢
5 nepemeHHoi. Ctporue u 1
HECTPOTHE HEPABEHCTBA
Hepasencrtso ¢
6 nepemeHHoi. Ctporue u 1
HECTPOTHE HEPABEHCTBA
CnoxxeHne 1 yMHOXEHUE
7 YHCJIOBBIX HEPABEHCTB. 1
OneHuBaHue 3Ha4YCHUS
BBIPAKECHUS
CnoxxeHre 1 yMHOXEHUE
8 YHCJIOBBIX HEPABEHCTB. 1

OneHUBaHuEe 3HAYECHU
BBIPAXKEHUS




CrnoxeHue 1 yMHOKEHUE
YHCIIOBBIX HEPABEHCTB.
OueHnBaHue 3HAYCHUS
BBIPAKCHUS

10

ITonsTHe 0 pemenun
HEPABEHCTBA C OJIHOU
nepeMeHHoN. MHOKeCTBO
pelieHnii HepaBeHCTBA

11

[TonsTHe 0 pemienun
HEpPABEHCTBA C OJTHOM
rnepeMeHHoM. MHOKeCTBO
pelieHnii HepaBeHCTBA

12

[TonsTHe 0 pemienun
HEpPABEHCTBA C OJTHOM
nepeMeHHoM. MHOKeCTBO
pelIeHn HEPABEHCTBA

13

14

PaBHOCHMIBHEIE
HEpPaBEHCTBA.
HepasencrtBo-cnencraue

YucnoBble IPOMEXYTKH

15

16

17

YucnoBble TPOMEKYTKH

JInHetHOE HEPAaBEHCTBO C

OJIHOM MEPEMEHHOU U

MHOXECTBO €T0 PEIIEeHNUN
JInHetHOE HEPAaBEHCTBO C
OJIHOM MEPEMEHHOU U
MHOKECTBO €T0 PEIICHUN




18

19

20

JInHeHOE HEPAaBEHCTBO C
OJIHOM MEPEMEHHOU U
MHOECTBO €T0 PEIICHHI

Pemenne nuHEHHBIX
HEpPABEHCTB C OJJHOM
MEPEMEHHOM

Pemenne nuHEeHHBIX

HEPaBEHCTB C OJIHOM
MepeMEHHON

21

Pemrenue qnHeNHBIX
HEPaBEHCTB C OJHOM
MepeMEeHHON

22

CucreMsl TUHEHHBIX
HEPABEHCTB C OJJHOM
MepEMEHHOMN

23

24

25

Cucrembl TMHEHHBIX
HEPABEHCTB C OJJHOM
MepPEMEHHOMN

Penienne TeKCTOBBIX 3a1a4
C OMOILBIO TMHEHHBIX
HEPABEHCTB C OJJHOM
MepEMEHHON

KontponsHas padoraNel no
teMe "HepaBencrsa"

26

27

KBagparusle kOpHU

Apudmernueckuit
KBaJIpaTHBI KOPEHb U €T0
CBOICTBa




28

Apudmernueckuit
KBaJpaTHBI KOPEHb U €TO
CBOICTBa

29

ITonsiTHE HMPPALMOHAIIBEHOTO
yucna. JleicTeus ¢
UppalMOHAIIbHBIMU
4KClIaMu

30

[TonsiTHE MPPALMOHAIEHOTO
yucna. JleicTeus ¢
UppalMOHATILHBIMU
YUCIIaMHU

31

32

33

CBoOMCTBa JEUCTBUH C
HppaMOHATIEHBIMU
qHUCIIaMU

CBoiicTBa IeHCTBUHA C
WppalrOHAIbLHBIMU
YHCIIaMHA

CBoiicTBa IeHCTBUHA C
WppalOHAIbHBIMU
YHCIIaMHA

34

CBoiicTBa IEHCTBUHA C
WPPaIMOHATEHBIMH
YHUCIIaMU

35

36

CpaBHeHme
HPpAaLMOHAIIBHBIX YUCET

CpaBHenue
HPPALIMOHATIBHBIX YHCET




37

38

39

40

41

42

MHOXECTBO
JIECTBUTEIBHEIX YHCEI.
[IpencraBnenus o
PaCHIMPEHUSIX YHUCTOBBIX
MHOKECTB

MHOX€eCTBO
JIEHCTBUTEIIHLHBIX YHCE]L.
[IpencraBnenus o
pacCIIUPEHUSIX YUCIOBBIX
MHOKECTB

JonycTuMble 3HaUEHUS
MIEPEeMEHHBIX B
BBIPXKEHUSX, COJIEPKAIINX
apudmetrnyeckue
KBaJpaTHbIE KOPHU

JonmycTuMble 3HaUEHUSA
NIEPEMEHHBIX B
BBIPQKEHUSX, COACPIKAIINX
apupMeTHyecKue
KBaJIpaTHbIE KOPHU

ToX1eCTBEHHbBIE
npeoOpa3oBaHus
BBIpXKEHUH, COIepIKAIUX
apupMeTHIecKue
KBaJIpaTHbIE KOPHU
ToxmecTBEeHHEIE

npeoOpa3oBaHus
BBIpOKEHUH, COMIepKAIUX




apudmernyeckue
KBaJ[paTHbIC KOPHU

43

ToxaecTBeHHBIC
npeoOpa3oBaHUs
BBIPAYKEHH, COJIEpKAILUX
apudmernyeckue
KBaJIpaTHbIC KOPHU

44

ToxaecTBeHHBIC
peoOpa3oBaHUs
BBIPAYKEHHI, COJIEPIKAILNX
apudmernyeckue
KBaJIpaTHbIE KOPHU

45

46

KonTponbnas padoraNe2 no
teMe "KBaapaTHbiii
KOpEHb"

KBanpaTtHoe ypaBHEHUE

47

48

49

dopMyna KOpHEH
KBaJpAaTHOT'O YPaBHEHUS.
KommuectBo
JICHCTBUTEIIbHBIX KOPHEU
KBaJpaTHOT'O YpaBHEHUS
dopMyna KOpHEH
KBaJPaTHOTO YPaBHEHUS.
KomnuectBo
JIEHCTBUTEIIbHBIX KOPHEU
KBaJpaTHOTO YpaBHEHUS
dopMyna KOpHEH
KBaJPaTHOTO YPaBHEHUS.
KomnuectBo




NEHCTBUTEIIbHBIX KOPHEH
KBaJIpaTHOT'O yPaBHEHHUS

dopMyna KOpHEH
KBaJpaTHOI'O YPaBHEHHUS.

50 KomnuyectBo
JENCTBUTEIIbHBIX KOPHEH
KBaJpAaTHOI'O YpaBHEHUs

o1 Teopema Buera

52 Teopema Buera
VYpaBHeHUs1, CBOAUMBIE K

53 JIMHEHHBIM YpaBHEHUSAM
WM K KBaJPaTHBIM
YpaBHEHUSIM
VYpaBHeHUs, CBOAUMBIE K

54 JMHEHHBIM ypaBHEHUSM
WM K KBaJPaTHBIM
YpaBHEHUSM

KBanpaTtHOe ypaBHEHuE C

55 rapameTpom

KBanpatHoe ypaBHEHHE C

56 napameTpom

57 KBanpaTtHOe ypaBHEHuE C
apaMmeTpoM

58 Pemenne kBagpaTHbIX
YpaBHEHUH ¢ TapaMeTpaMHu

59 Pemenue kBagpaTHBIX

YpPaBHEHUH C MMapaMmeTpamMu




60

Pemenne kBagpaTHbIX
YPaBHEHHH, COAEPIKALINX
3HAK MOJYJIS

61

Pemenne kBagpaTHbIX
YPaBHEHUU, COAEPKALIUX
3HaK MOAYJIA

62

63

64

YpaBHeHUE Kak
MaTeMaThyecKas MoJIeb
peanbHON CUTYyaluH
Pemienue TekcToBBIX 3a1a4
C MOMOIIBIO KBa/IPaTHBIX
ypaBHEHUH

KonTponbnas pabotaNe3 o
teme "KBaaparHsie
ypaBHeHus"

65
66

PaIII/IOHaJ'II)HI)IG BbIPpAXKXCHUSA

ParnmonansHbIe BBIPpAKCHUS

67

ToxnecTBeHHbBIC
npeoOpa3oBaHUs
palMOHANIBHBIX BBIPAKEHUM

68

ToxmecTBEeHHEIE
npeoOpa3oBaHUs
paIrMOHATBHBIX BBIPAKEHUN

69

ToxnecTBeHHbIE
npeoOpazoBaHUs
palrOHaJIbHBIX BI)Ipa)KeHI/II\/'I




70

ToX1eCTBEHHbBIE
npeoOpa3oBaHus

PpaiuOHAJIbHBIX BI)Ipa)KCHI/Iﬁ

71

ToxnecTBEeHHBIC
peoOpa3oBaHUs

palOHaJIbHBIX BBIpa)KeHI/Iﬁ

72

Anrebpanyeckas 1po0Ob.
JonycTuMble 3HaUEHUS
MIEPEMEHHBIX B IPOOHO-
panroHaIBHBIX
BBIPKCHUSIX

73

Anrebpanyeckas 1po0Ob.
JonycTuMble 3HaUEHUS
MIEPEMEHHBIX B IPOOHO-
panroHaTBHBIX
BBIPKCHUSIX

74

Anrebpanyeckast JpoOb.
JonycTuMble 3HaUEHUS
MIEPEMEHHBIX B APOOHO-
paloHaIbHBIX
BBIPOKEHUSIX

75

76

OcHOBHOE CBOMCTBO
anredbpandeckoi qpoou
OcCHOBHOE CBOWCTBO
anreOpandeckoi 1poou

77

Ci10’keHy€e 1 BBIYHUTAHUE
anredpanveckux apooeit




Ci1o)eHre U BEIYUTAHUE

78 .
anredpandecKux apooei

79 [Tonyronosast KpHTpOJIbHAS
pabora

80 VYMHOXXEHHUE U eJIeHUE
anredpandecKux apooei

81 YMHOKEHUE U JETIEHNE
anredpandecKux apooei

82 YMHOKEHUE U NETIEHNE
anredpanvdecKux apooeit

Bo3sBenenue anredpandeckoi
83 IpoOH B CTEICHb
BosBenenue anredpandeckoit

84 Ipodu B cTENEHb
Bossenenune

85 anredpanveckoii Ipoou B
CTETICHb
KonTponbnas padoraNed no

86 teme "JIpo6Ho-
parMoHa bHBIC
BBIpa)KECHUS "

87 JpoGHO-parmoHanbHbIC
YpaBHCHHS

88 JIpoOHO-palmoHanbHbIe
ypaBHEHUs

89 Pemenue npoGHo-

paloOHaIbHBIX YPaBHEHHUIH,




CBOJSIINXCS K JIMHEHHBIM
YpaBHEHUSM

90

Pemenne npo6HO-
paLMOHAIbHBIX YPaBHEHU,
CBOOAIIUXCA K JIMHEUHBIM
YpPaBHEHUAM

91

92

93

94

95

96

Pemenue npoGHo-
paIMOHAIBLHBIX YPaBHCHHIH,
CBOJSIINXCS K JINHEHHBIM
YPaBHCHUSM

Pemenue npoGHo-
palMOHAIIBHBIX YPABHCHHIA,
CBOJSIINXCS K JINHEHHBIM
YPaBHCHUSM

Pemenne npo6HO-
palMOHAIILHBIX YPAaBHEHHIA,
CBOJISIIIUXCS K KBAJIPATHBIM
YpPaBHEHUSAM

Pemenne npo6HO-
palMOHAILHBIX YPAaBHEHHIA,
CBOJISIIIIUXCS K KBAJIPATHBIM
YpPaBHEHUSM

Pemenne npo6HO-
palMoOHALHBIX YPABHCHHIA,
CBOJISIIIUXCS K KBaIPATHBIM
ypaBHEHHSIM

Pemenue npoGHo-
paIMoOHATIBLHBIX YPaBHEHHMA




METO/IOM 3aMEHBI
MepEeMEHHON

97

Pemenne npo6HO-
paLMOHAIBHBIX YPABHECHUI
METOJIOM 3aMCHBI
MEPEMEHHOMN

98

99

100

101

Pemenue npoGHo-
paIMoOHAIBHBIX YPaBHCHHMA
METO/IOM 3aMEHBI
MEPEMEHHOMN

Pemenue npoGHo-
palMOHAIBHBIX YPAaBHCHHIH
METO/IOM 3aMEHBI
MEPEMEHHOMN

Pemenne TekcTOBBIX 3a7a4
C MOMOIIBIO JPOOHO-
palMoHaIbHBIX YPAaBHEHUN

Penienne TeKCTOBBIX 3a1a4

C MOMOIIBIO JPOOHO-
palMoHaIbHBIX YPAaBHEHUN

102

Pemrenuie TeKCTOBBIX 3a1a4
C TIOMOIIBIO TPOOHO-
palMOHANIBHBIX YPaBHEHUIN

103

Pemrenuie TeKCTOBBIX 3a1a4
C TIOMOIIBIO TPOOHO-
paIrMoHAIBHBIX YPaBHEHUI




104

Pemienue TEKCTOBBIX 3a/1a4
C TIOMOIIBIO TPOOHO-
palMOHAIBHBIX YPAaBHCHUHN

105

Permrenuie TeKCTOBBIX 3a4a4
C TIOMOIIBIO IPOOHO-
palMOHAIBHBIX YpPaBHEHUH

106

I'paduaeckas
WHTEpPIIpETAIHS YPABHCHHI C
JBYMSI TIEPEMEHHBIMU

107

108

I'paduueckas
MHTEPIIPETAINs YPaBHEHHUH C
IBYMsI IIEPEMEHHBIMH

I'paduueckas
MHTepHpeTanys ypaBHeHUH ¢
JIBYMS TIEpEMEHHBIMA

109

I'paduueckas
MHTEpIIpeTalys ypaBHEHUN
C IByMs IEPEMEHHBIMH

110

111

112

KonTponbnas padotaNe5 no
teme "Jlpo6Ho-
panroHaNbHbIE ypaBHEHUS"
OO6nactp ornpeesneHus 1
MHO>KECTBO 3HAYEHUI
byHKIII

OO6nactp ornpeesneHus u
MHOXECTBO 3HAYCHUN
byHKIIUN




113

CnocoOsl 3a1anus
byHKIMI

114

115

CriocoObI 3a1aHus
byHKIUI
I'paduk dyskmm

116

117

118

119

120

121

I'paduk yHkmmm

UreHue CBOMCTB (PYHKIINH
o e€ rpaduky. [Ipumepst
rpaduKoB QyHKIHUH,
OTPaXKarOINX PEAIbHBIE
IIPOLIECCHI

UreHue CBOMCTB (PYHKIINH
o e€ rpaduky. [Ipumepst
rpadukoB QyHKINH,
OTPaXKarOINX pPEeAbHbIE
IIPOLIECCHI

@OyHKIUH, ONHUCHIBAIOLINE
IpSIMYI0 1 00paTHYIO
MPOTIOPIIMOHATIEHBIE
3aBUCUMOCTH, UX TpaduKu

@OyHKIUH, ONHUCHIBAIOIINE
IpSIMYI0 1 00paTHYIO
MIPONOPIMOHATIEHBIE
3aBHUCHUMOCTH, UX TpapuKu

@DyHKIUH, ONHUCHIBAIOIINE
IpSIMYI0 1 00paTHYIO
MPONOPIMOHATIEHBIE
3aBUCUMOCTH, UX I'pauKu




OyHKIM Y = X2 1 eé

122 N
CBOICTBa
Oyukmusa Yy = X2 u eé
123 yHias y
CBOMCTBaA
Dyarnusg Y = X3 u eé
124 iy
CBOICTBa
Dy Y =K/X 1 €é
125 yHiay
CBOICTBa
Dy Y =K/X 1 €é
126 iy
CBOJCTBa
DyHKIMI Y =VX U €€
127 iy
CBOICTBa
128 Kontponbnas padota Nebmo
teme "®dyHkuun"
CreneHs ¢ 1eJIbIM
129
IIOKa3aTelieM
CTeneHs ¢ 1eabIM
130
mokKasaTrelieM
131 CBOICTBA CTEIIEHU C L[EJIBIM
IIOKa3aTelieM
132 CBolicTBa CTENEHH C LETBIM
IIOKa3aTeleM
133 CBolicTBa CTENEHH C LETBIM
mokKasarejieM
[Ipeo6pa3zoBanue
134 BBIPAYKEHHI, COJIEpIKAINX

CTCIICHU C LICJIBIM
IIOKa3aTcjiIceM




135

[IpeoOpaszoBanue
BBIPKCHHH, COACPIKAIINX
CTEIEHH C LEeIIbIM
HOKa3areyeM

136

[IpeobOpasoBanue
BBIPAYKEHH, COJIEPKAILUX
CTEIICHU C IIEJIBIM
rokasaTejieM

137

[IpeobpaszoBanue
BBIPAYKEHHI, COJIEPIKAILNX
CTEIICHH C I[CIIEIM
rokasaTejieM

138
139

CranmapTHbIN BU Ynca

CrangapTHbIN BUJT YyKcia

140

JleicTBUS ¢ ynCIaMu,
3alMCaHHBIMU B
CTaHJIapTHOM BHUE

141

142

143

JleiicTBUS ¢ YNCIaMU,
3aIMCaHHLIMU B
CTaHJapTHOM BHJIE

Pa3zmepbl 00beKTOB
OKpY’KaloIIero MHpa,
JUINTEIBHOCTH IPOLIECCOB B
OKpY’KarolleM MHUpe
Pa3zmepbl 00beKTOB
OKpY’KaloIIero MHupa,
JUINTEIBHOCTH IIPOLIECCOB B
OKpY’KalolleM MHUpe




Pa3mepsl 00beKTOB
OKpY’KaloIlIero Mupa,

1 JJINTENBHOCTD IIPOLIECCOB B
OKpY’KaroleM MUpe

145 Jlenenue ¢ 0CTaTKOM

146 [enenue ¢ ocraTkom

147 Jlenenue ¢ ocratkomM
CpaBHEHUS 1IENbIX YHCET

148 110 MOAYJIIO HAaTypaJIbHOIO
qHCIa
CpaBHEeHUS 1IENbIX YHCET

149 110 MOAYJIIO HAaTypaJIbHOIO
qHCIa
CpaBHEHUS LIENBIX YHCET

150 110 MOJYJII0 HaTypaJIbHOI'O
qHCIa

151 CBolicTBa CpaBHEHHUH 110
MO0

15 CaoiicTBa CpaBHEHHUH 110
MO0
OcTaTtku CyMMBI U

153 IIPOU3BEACHUS 10 JaHHOMY
MO0
OcTaTtku CyMMBI U

154 OpOU3BEACHUS 110 JaHHOMY

MO/TYJTIO




155

Konrtponsnas padora Ne7mo
TemaM "Crernrenn",
"JlemumocTs"

156

[ToBTrOpenue u o6o0IIEHNE.
Pemenue nuHeHbBIX
HEPABEHCTB C OJJHOM
MEPEMEHHOMN U CUCTEM
JTUHEIHBIX HEPABEHCTB C
OJIHOM MEepPEMEHHOM

157

158

159

160

[ToBTOpenue u oboOIIEHHE.
Pemenne nuHenHbIX
HEPaBEHCTB C OHOM
NepEeMEHHON U CHCTEM
JMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

[ToBTOpEeHue u 060061IEeHNE.
ToxaecTBeHHBIE
npeoOpa3oBaHus
BBIPAKEHUH, COJIEPIKAIINX
apupMeTHyecKue
KBaJ[paTHbIC KOPHU

[ToBTOpenue u o6o0IIEHHE.
ToxaecTBeHHBIC
npeoOpa3oBaHus
BBIPQKCHUH, COJICPIKAIINX
apupMeTHIECKHe
KBaJ[paTHbIC KOPHU

[ToBTOpenue u o6o0IIEHHE.
Pemrenne kBagpaTHbIX




ypaBHeHUl. Pelienue
TEKCTOBBIX 3a/1a4 C
ITOMOIIIBIO KBa/IPATHBIX
YpaBHEHUI

161

[ToBTOpenue u o0oOIIEHHE.
Pewenue 3amau us3
peanbHOM KU3HU

162

163

[ToBTOpenue u o6oOIIEHHE.
Pemrenne TekcTOBBIX 33124
Pa3IMYHBIMU cIIocO0aMU

[ToBTOpEeHME M 0OOOIICHNE.
ToskaecTBEHHEIE
peoOpa3oBaHUs
BBIPAYKEHHI, COJIEPKAILNX
apupMeTHYECKHe
KBaJIpaTHBIC KOPHH

164

[ToBTOpenue u o6o0IIEeHHE.
Pemenne kBagpaTHbIX
ypaBHeHUH. Pemienue
TEKCTOBBIX 3aJ1a4 C
MTOMOMUIBIO KBaJIpaTHBIX
ypaBHEHUH

165

166

[ToBTOpeHME 1 000OIIEHNE.
Pemenue 3agaq us
peanbHOU KU3HU

[ToBTOpenue u o6o0IIEHHE.
ToxmecTBeHHEIE
npeoOpazoBaHUs
paMoOHATFHBIX BEIPAKCHUH




167

168

169

[ToBTOpenue u o0oOIIEHHE.
Pemenue npoGHo-
palMOHATLHBIX YPAaBHCHHIA,
CBOJISIIIUXCS K JTMHEWHBIM
WIH K KBaJJPaTHBIM
ypaBHEeHUsAM. Pemenue
TEKCTOBBIX 3a7a4 C
MTOMOIIIBIO APOOHO-
paIMoOHAIBHBIX YPaBHCHHMA

[ToBTOpEeHME M 0OOOIICHNE.
Pemnrenue TekCTOBBIX 3a1a4
pa3IUYHBIMU crIocO0aMu

Hroroasi KOHTpOJIbHAS
paborta

170

[ToBTOpEeHue u 06001IEeHNE.
Pemenne 3amau u3
peanbHON KU3HU

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

170

10




9 KUIIACC

Ne

w/n Tema ypoka

KoaunuyecTBO 4acoB

Jlara

U3y4eHus

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHyeckue IUIAH
padoThI

dakr

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchbl

@®ynknus. CoiicTBa
byHKUMA: HyH (QyHKINH,
IPOMEXKYTKH
3HAKOIOCTOSIHCTBA
(GYHKLINHU, TPOMEXKYTKH
BO3paCTaHMs U yObIBaHUS
byHKIMY, YETHBIE U
He4€THbIe PyHKLINH,
HauOoJIbIlIee M HAUMEHBIIIEE
3HaueHus: QyHKIUU

BxoaHas KOHTpOJIBHAS
paborta

[Toctpoenue rpapukos
3 (GYHKLIHH C TOMOIIIBIO
npeoOpazoBaHui

[TocTpoenue rpadukos
4 GYHKIUI ¢ TOMOIIBIO
npeoOpazoBaHui

KBaapatHbIil TpEXUIIEH.
5 Kopnu kBagpatHoro
Tpé€XUIIeHa




Paznoxenue kBapaTHOro
TpéXuiieHa Ha JTUHEITHbIE
MHO>KUTEIH

Paznoxenue kBapaTHOro
TpEXUJICHA HA JIMHEWHBIC
MHOKUTENH

KBaaparnunas pyHkIus u
eé CBOIiCTBa
[TapaGoma, KOOpAUHATHI

BEpILUHBI Mapaboibl, 0Ch
CUMMETPUU NapaboIIbI

10

[Toctpoenwne rpaduka
KBaJIPaTUYHOUN (DYHKITHH

11

12

[TocTpoenue rpaduka
KBaJIpaTUYHON PyHKIIMH
[Toctpoenue rpaduka
KBaJpaTUYHOMN (pyHKIIMH

13

[Tonoxxenue rpaduka
KBaJApaTUYHON (QYyHKIIUH B
3aBUCUMOCTH OT €€

K02 (HUIIUEHTOB

14

[Tonoxenue rpadrka
KBaJpaTUIHON (QYHKIIUH B
3aBHCUMOCTH OT €€

K02 (HUIIUEHTOB

15

Hcnonn3oBanue cBOUCTB
KBaJIpaTUYHON QPyHKINHU i
penieHus 3aaa4q




16

Hcnonb3oBaHue CBOWCTB
KBaJAPaTUYHON QYyHKIIUH TS
pelIeHUs 3a1a4

17

Hcnonb3oBaHue CBOWCTB
KBaJIpAaTHYHOW (PYHKIIUU AJIsI
pelieHus 3aaa4

18

19

20

21

22

CrenenHble (PyHKIUU C
HATypaJbHBIMH
MOKa3aTeJsIMH, UX TpapuKu
Y CBOMCTBA

CrenenHble (PyHKIMU C
HaTypaJIbHBIMU
MOKa3aTeJsIMH, UX TpapuKu
Y CBOMCTBA

Crenennblie QyHKINU C
HaTypaJbHBIMU
MOKa3aTeNsIMH, UX TpaQuKu
M CBOMCTBA

CrenenHble (yHKIMU C
HaTypaJbHBIMU
NoKa3aTessiMH, UX rpaduKu
Y CBOMCTBA

I'paduxu Gpynxmmii: y = Vx
y="Vx,y=|x|

23

24

I'padukn GyHKIHMIA: y =VX
y=*Vx,y=|x|
I'paduxu Gpynxmmii: y = Vx
y=*Vx,y=|x|




25

KonTtponpsHas padora Nelmno
teme "OyHkunn"

26

[IonsaTHe o pemennn
HEPABEHCTBA C OJTHOU
nepeMeHHoN. MHOXeCcTBO
peleHu HepaBeHCTBA

27

28

KBanpaTHble HEpaBeHCTBA €
OJIHOM IIEPEMEHHOMN

KBaapatHbie HEpaBEHCTBA C
OJHOU MIepeMEeHHOM

29

Pemienne HepaBeHCTB
rpauuecKUM METOJIOM H
METOJIOM UHTEPBAJIOB

30

31

32

Pemienne HepaBeHCTB
rpagu4ecKuM METOJOM U
METOJIOM UHTEPBAJIOB

Hepasencrsa, coneprxamue
3HAK MOJIYJIs
HepasenctBa, conepxamue
3HAK MOJYJIs

33

34

35

CucreMbl HEpaBEHCTB ¢
OJHOI EPEMEHHOU
CucTtemMbl HEpaBEHCTB C
OJIHOU IIEPEMEHHOMN
Pemenye TeKCTOBLBIX 3a7a4 ¢
MIOMOIIIbIO HEPABEHCTB,
CHCTEM HEPaBEHCTB




36

Pemenne TEKCTOBBIX 3aj1a4 C
MTOMOIIBI0 HEPABEHCTB,
CHCTEM HEPaBEHCTB

37

HepasenctBo ¢ nByms
NepeMeHHbIMU. Penienne
HEPaBEHCTBA C JBYyMs
EPEMEHHBIMU

38

I'padmaeckuii meron
pEIIeHHs CUCTEM
HEPaBEHCTB C JIByMS
NIepEMEHHBIMH

39

40

Cucremsbl HCPaBCHCTB C
ABYMs ICPEMCHHBIMU

Kontponbnas padotaNe2 o

teme "KBanpaTHble
HepaBeHcTBa"

41

bukBapaTHble ypaBHEHUS

42

IIpumepsl IpUMEHEHUH
METOJI0B paBHOCHJIbHBIX
npeoOpa30BaHUii, 3aMEHBI
NepPEeMEHHO, rpaduueckoro
METO/1a MPU PELICHUHN
ypaBHEeHUH 3-i u 4-i
cTerneHen

43

[Ipumeps! TpuMeEHEeHNI
METOJIOB PaBHOCHJIbHBIX
npeoOpa30BaHUiA, 3aMEHBI
HepeMEeHHOI, rpaduuecKoro
METO/1a MPU PELIEHUHN




ypaBHeHU# 3-if u 4-i1
cTeneHen

44

[Ipumepsl npuMeHeHU I
METOJI0B PaBHOCHJIbHBIX
npeoOpa3oBaHuid, 3aMEHBI
NEePEeMEHHOM, rpaduueckoro
METO/Ia MPHU PELICHUN
ypaBHeHuU# 3-i1 u 4-i1
cTeneHen

45

Pemenue npo6HO-
palMOHAIbHBIX YPABHEHUN U
HECPABEHCTB

46

47

48

[ToxyronoBast KOHTpOJIbHAS
paborta

Pemenne npo6HO-
palMOHABHBIX YPaBHEHHN U
HEpaBEHCTB

Pemenue npo6HO-
palMOHABHBIX YPaBHEHHN U
HEpaBEHCTB

49

Pemenne cucrem ypaBHEHHN
C IByMs1 IEPEMEHHBIMU

50

51

Pemenue cucrem ypaBHEHUI
C IByMs1 IEPEMEHHBIMU

Pemenue npocrenmmx
CUCTEM HEJIMHENHBIX
YPaBHEHMH C IByMsI
NIEPEMEHHBIMU




52

Pewmenne npocrenmmx
CHCTEM HEJTMHEWHBIX
YPaBHEHMH C IByMsI
HIEpPEMEHHBIMU

53

Pewmenne npocrenmmx
CHCTEM HEIUHEHHBIX
YpaBHEHUH C JBYMsI
MepEMEHHBIMU

54

Pemenne npocrenmmx
CHCTEM HEJIMHEWHBIX
YpPaBHEHUH C JBYMsI
MEepEMEHHBIMU

55

I'paduueckuii merox
peLeHusT CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

56

57

58

I'paduueckuii meTos
pELIeHUs CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

Cucrema 1ByX HETMHEIHBIX
YpaBHEHUH C IBYMsI
MIEPEMEHHBIMU KaK MOJIEb
peaIbHOMN CUTyalluH

Cucrema 1ByX HETMHEIHBIX
YPaBHEHUU C ABYMs
NEPEMECHHBIMU KaK MOACIIb
peaIbHOMN CUTyalluH




59

Cucrema IByX HEIMHEHHBIX
YPaBHEHHI C IBYMsI
NIEPEMEHHBIMH KaK MOJICIb
peaIbHON CUTyaluu

60

Cucrema IByX HEIMHEHHBIX
YPaBHEHUU C JIBYMsI
MEePEeMEHHBIMH KaK MO/JIENb
peasbHOM cUTyaluu

61

62

63

Cucrema HEIUHEHHBIX
YPaBHEHUH C IapaMeTPOM
Cucrema HEJIUHEHHBIX
YpaBHEHHUI ¢ TapaMeTpoM

CucreMa HETMHEHHBIX
YpaBHEHHUI ¢ TapaMeTpoM

64

[Ipocreitmme HepaBeHCTBA C
ABYMs IEPEMCHHBIMU U UX
CHUCTEMbI

65

66

67

Konrponsnas padora Ne3mno
TteMme "YpaBHeHMUS,

HEPaBEHCTBA U UX CUCTEMBI"

ITonsaTue uyncioBom
MOCJIeOBATEIbHOCTH.
Koneunrsie u 0ecKOHEYHEIE
MTOCJIEIOBATEILHOCTH

OrpanundeHHas
MIOCJIE0BATENBHOCTD.
MOHOTOHHO BO3pacTaroas




(yObIBaromas)
MIOCJIEIOBATEIEHOCTh

68

CnocoObl 3a1aHHs
MOCJIEI0BATEIILHOCTH
OIMCATENIbHBIN, TAOJUYHBI,
C oMoUIbI0 GOpPMYJIIBI N-TO
YyJieHa, PEKyPPEHTHBIN

69

70

Apudmernyaeckas u
TreOMETPHYECKas IPOTPECCHH

Apudmernueckas u
reoMeTpHuuecKas Mporpeccun

71

CBolicTBa 4JIEHOB
apu(pMeTHUECKON U
reoMeTPUUECKOM
IIPOrPECCUi

72

CBolicTBa 4JIEHOB
apu@mMeTHyecKoil u
T€OMETPUYECKOU
IIPOrPECCUi

73

®opMyIbl N-TO YIIeHa
apumMeTnyecKoil u
F€OMETPUYECKON
IIPOrpeECCUit

74

@opMyIbl N-TO YIeHa
apumMeTnyecKoil u
F€OMETPUYECKON
IIpOrpeccHit




75

®opMyIbl N-TO YiIeHa
apupMeTHIECKON 1
reOMETPUUYECKOMN
nporpeccuit

76

@DopMyIIbl CyMMBI IEPBBIX N
YJIEHOB apu(pMeTHIecKoil u
reOMETPUUYECKOMN
nporpeccuit

7

®opMyJibl CyMMBI IEPBBIX N
YJIEHOB apu(pMeTHIecKoit u
r€OMETPUYECKON
nporpeccuit

78

®opMyJibl CyMMBI IEPBBIX N
YJIEHOB apu(pMeTHIecKoit u
r€OMETPUYECKON
IIpOrpeccHit

79

80

81

3aayn Ha MIPOLIEHTHI,
0aHKOBCKHE BKIaIbl U
KPEIHUTHI
3aaun Ha IPOLIEHTHI,
0OaHKOBCKHE BKJIAbI U
KPEIUTHI
3amayn Ha IPOLIEHTHI,
0OaHKOBCKHE BKJIABI U
KPEIUTHI

82

3amaun Ha TIPOLICHTHI,
0aHKOBCKHE BKIaIbl U
KPEIUTHI




83

3aauy Ha IPOLIEHTHI,
0aHKOBCKHE BKJIAbI U
KPEIHUTHI

84

3aa4u Ha IPOLIEHTHI,
0aHKOBCKHE BKJIAJIBI U
KPEIUTHI

85

86

3aayu Ha MPOLIEHTHI,
0aHKOBCKHUE BKJIAJIbI U
KPEIUTHI

[IpencraBienue o
CXOAMMOCTH
MOCe0BATEIHHOCTH, O
CYMMHPOBaHUH OECKOHEUYHO
yOBIBaroIIeH
r€OMETPUYECKOMN
MIPOTPECCUH

87

IIpencrasnenue o
CXOJIMMOCTH
IIOCIIE0BATEIBHOCTH, O
CYMMHPOBaHUH OECKOHEUHO
yOBIBarOIICH
T€OMETPUYECKOU
IIPOrPECCUU

88

89

90

Metox MmaTeMaTHUeCKOM
WHIYKITAN
Metoa maTeMaTuuecKon
WHIYKITAN

KonTtponbHas padora Ned4mno
teme "Yucnossle




[I0CJIEI0BATENBHOCTH U
nporpeccun”

91

92

93

Kopens n-it crenenu.
CaolicTBa KOpHA N-ii
CTENIEHU

Kopens n-ii crenenu.
CaolicTBa KOpHS N-i
CTENeHU

Kopens n-it crenenu.

CaoiicTBa KOpHS N-ii
CTETICHH

94

Crenens ¢ pallMOHATIBLHBIM
nokasarejeM U €€ CBOWCTBa

95

96

CreneHs ¢ paliMOHAIbLHBIM
IIOKa3aTelIeM U €€ CBOICTBA

CreneHs ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

97

ToxxnmecTBeHHBIE
npeoOpa3oBaHUs
BBIPKEHUI, COAEpKALTUX
KOpEHb N-ii CTeneHn

98

ToxxnmecTBeHHBIE
npeoOpa3oBaHus
BBIPKEHU, COAEepKaLUX
KOpEHb N-ii CTerneHn

99

ToxxnmecTBEeHHBIE
npeoOpa3oBaHus




BBIPAXKEHUM, COJIEPHKALIUX
KOpEHb N-i cTeneHu

100

ToxaecTBEeHHbIE
npeoOpazoBaHus
BBIPAKECHUM, COAECPIKALUX
CTEIEHb C PallMOHAIBHBIM
MOKa3aTeseM

101

ToxnecTBeHHBIE
npeoOpa3oBaHUs
BBIPAKEHUM, COAECPIKALUX
CTEIEHb C PallMOHAIBHBIM
MOKa3aTeseM

102

KonTtponpsHas padoraNe5 no
teme "CTeleHb ¢
pauroOHAIBLHBIM
rokasarejiem"

103

[ToBTOpenue n oboObIIEeHHE.
Yucna v BIYUCICHUS
(3anuch, cpaBHEHUE,
JIEUCTBUS C
JIeHCTBUTEIIEHBIMU YHCITAMH,
YUCIIOBas MpsimMast)

104

[ToBTOpeHme u 0600IIEHNE.
Ymucna u BEIYUCICHUS
(3anuch, cpaBHEHUE,
JIEWCTBHS C
IENCTBUTEIBHBIMH YUCIAMH,
YHCIIOBAs MpsMas)




105

[ToBTOpenue u o6o0IIeHNE.
Yucna v BEIYHACICHUS
(TTPOLIEHTHI, OTHOLICHUS,
MIPOTIOPITUH )

106

[ToBTOpenue u o6o0IIeHNE.
Yucna v BBIYKCICHUS
(IpOLIEHTHI, OTHOLICHHS,
MIPOTIOPITUH )

107

[ToBTOpenue u 06o0IICHNE.
Yucna v BIYUCICHUS
(pemenue 3ama4 u3
peaNbHOM KU3HM)

108

[ToBTOpenue u 06o0IICHNE.
Yucna v BIYUCICHUS
(pemenue 3amay u3
peabHOM YKU3HH)

109

110

[ToBTOpenue n oboObIIEeHHE.
Yucna v BIYUCICHUS

(oxpyrienue, npuOIMKEHNE,
OIICHKA)

[ToBTOpenue n o6obIIEeHHE.
TexkcToBble 3a1a4n
(pemeHne TEKCTOBBIX 3aa4
apu(pMeTHUECKUM U
anreOpanvdecKumM
crocobamu)

111

[ToBTOpenue u 06o0IIEeHNE.
TekcToBBIE 3a1aUN
(pemieHUe TEKCTOBBIX 3aa4




apu(METHUECKUM U
anreOpanvdecKuM
crioco6amu)

112

[ToBTOpenue u o6o0IIEHNE.
TekcToBbIe 3a1aun
(pelieHue TEKCTOBBIX 3aja4
apuMETUYECKUM H
anreOpanvdecKuM
crioco6amu)

113

114

115

116

[ToBTOpenue u 06o0IICHNE.
TekcToBbIe 3a1aun
(peleHre TeKCTOBBIX 3a1a4
apu(METHUECKUM U
anreOpanvdecKuM
crocobamu)

[ToBTOpeHue u 060061IEeHNE.
TekcToBble 331241
(pereHre TeKCTOBBIX 3a7a4
apu(METHUECKUM U
areOpanyecKum
crocobamu)

[ToBTOpenue u o6o0IIeHNE.
TekcroBbie 3a1a4n
(peleHne TEKCTOBBIX 3a1a4
apu(PMETUIECKIM U
anreOpanvdecKumM
crocobamu)

[ToBTOpenue u o6oOIIeHNE.
Anrebpanueckue




117

BBIPAXKCHHUS
(mpeobpazoBaHue
anreOpanvecKux
BBIPKEHUH, CONIEpIKAIIUX
CTETICHb C LEJIBIM
TOKa3aTeJIeM)

[ToBTOpeHue u 0600IIEHNE.
Anrebpanyeckue
BBIPAXKCHHS
(mpeobpazoBaHue
anreOpanvdecKux
BBIPAXKEHUI, COJIEPHKALIIUX
CTETICHb C IEJIBIM
MOKa3aTeJIeM)

118

[ToBTOpenue n oboObIIEeHHE.
Anrebpanueckue
BBIPQ)KEHUS
(mpeoOpa3zoBaHue
anreOpandecKux
BBIpa)KEHUI, coslepxKalux
CTETIEHb C LEJIbIM
MOKa3aTeJIeM)

119

[ToBTOpenue u 06o0IIEeHNE.
Anrebpanueckue
BBIPKCHUS
(mpeobpazoBaHue
anredpanvdecKux
BBIPAKEHUH, COJIEpKAIIUX




apudmeTnuecKuit
KBaJ[paTHBIA KOPEHb )

120

121

122

[ToBTOpenue u o6o0IIEHNE.
Anrebpanueckue
BBIPAKCHUS
(mpeobpazoBanue
anreOpanvecKux
BBIPAKCHUH, COJEPIKAIINX
apuMeTHYECKHUHA
KBaJIpaTHBIN KOPEHB)

[ToBTOpenue u 06o0IICHNE.
Anrebpanyeckue
BBIPAXKCHHS
(mpeobpazoBaHue
anredpanvdecKux
BBIPAXKEHUI, COJIEPHKAIIUX
apuMeTUIECKHI
KBaJIpaTHbIN KOPEHb)

[ToBTOpenue n o6obIIEeHHE.
Anrebpanueckue
BBIPA)KEHUS
(mpeobpazoBaHUE TETBIX U
JPOOHO-PAIIMOHATILHBIX
BBbIpaXKEHHI)

123

[ToBTOpenue u o6o0IIeHNE.
Anrebpanueckue
BBIPpaXKCHUA
(mpeobpazoBaHue TEBIX U




JTPOOHO-PAMOHATBHBIX
BBIPKCHH )

124

[ToBTOpenue u o6o0IIEHNE.
Anrebpanueckue
BBIPAKCHUS
(mpeoOpa3oBaHuE LETBIX U
JIpOOHO-paOHATBHBIX
BBIPKCHHI )

125

[ToBTOpenue u 06o0IICHNE.
Anrebpanyeckue
BBIPAKCHUS
(mpeobpa3oBaHue LEBIX U
JPOOHO-PAIMOHATILHBIX
BBIPKCHHI )

126

127

[ToBTOpeHue u 060061IEHNE.
Anrebpanyeckue
BbIpa)KEHUS (pa3yioKeHUe
MHOTO4JIEeHa HA MHOXKUTEIH,
B TOM YHCIIE C
UCTOJIb30BaHuEM (hopmMyIl
COKpAIIEHHOTO YMHOYKEHUS)

[ToBTOpenue u o6o0IIeHNE.
Anrebpanueckue
BBIPKCHUS (PA3I0KEHUE
MHOTOUWIEHA HA MHOYKHTEJH,
B TOM YHCIIE C
WCIIOJIB30BaHuEM (PopMyT
COKPAIIEHHOTO YMHOKEHUS)




128

129

[ToBTOpenue u o6o0IIeHNE.
Anrebpanyeckue
BBIpa)KEHUS (Pa3JIoKEHUE
MHOTOYJICHa HA MHOXKUTEIH,
B TOM YHCJIC C
UCTIOJIb30BaHUEM (HOpPMYIT
COKpPAIICHHOTO YMHOXECHUS)

[ToBTOpEeHME B 0OOOIIEHNE.
Anrebpanyeckue
BBIPKCHUS
(MozenupoBaHue ¢
MOMOIIBI0 (HOpMYTT
PEATBHBIX MTPOIIECCOB H
SIBJICHUI)

130

131

132

133

OyHKIMH (TOCTPOCHUE,
CBOMCTBA N3yYEHHBIX
GyHKIIHIA)

[ToBTOpenue u obobIIEeHHE.
OyHKIMH (TOCTPOCHUE,
CBOWCTBA MU3YYEHHBIX
GyHKIIHIA)

[ToBTOpenue u o6o0IIeHNE.
OyHKIHH (TOCTPOCHUE,
CBOWCTBA MU3YYEHHBIX
byHKITHI)

[ToBTOpeHue u 0600IIEHNE.
Oynkuuu (rpapuueckoe
peleHre ypaBHeHUH U X
CUCTEM)




[ToBTOpenue u o6o0IIeHNE.

Oynkuuu (rpadudeckoe

134 . 1
pelleHre ypaBHEHUH U UX
CUCTEM)

135 Hrorosas KOHTpOJIBHAA 1
pabora
[ToBTOpeHue u 0600IIEHNE.

136 @yHKIMH (MOIETUPOBAHUE 1
peaJIbHBIX MIPOLIECCOB)

OBUIEE KOJIMYECTBO YACOB 136

I10 ITPOIT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

e Anre6pa, 7 xkinacc Yrayonenusiii yposerb. DI'OC"/ Mepansak A.T'., [Tonskos
B.M.; nox penaxuueii [logonsckoro B.E., O6mecTBo ¢ orpaHHueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®y; AkunonepHoe
obmectBo «M3aatenbcTBo «IIpocBemmenne»

» Anrebpa, 8 kinacc Yrinyonenusiii yposenb. DI'OC"/ Mepansk A.I'., Tlomonckuit
B.b., dxup M.C.; mox penakuueit [lomoasckoro B.E., O61miecTBo ¢ orpaHnueHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; AkxunonepHoe
obmectBo «M3aatenbctBo «lIpocBenenne»

» AnreOpa, 9 knacc Yrinyonennsiit yposeub. DI'OC"/ Mepznsik A.T'., [lonskoB
B.M.; nox penakuueii [Togonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
otBeTcTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-T'PA®y; AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA

Mep3snsik A.I'., [Tonouckuit B.b., Axup M.C.; nox penakument [logonsckoro B.E.,
Hunaktuyeckue Marepuaisl, Airedpa, 7 kimacc, O01IecTBo ¢ orpaHUYeHHON
otBeTcTBeHHOCTHIO "M3naTensckuiit nentp BEHTAHA-TPA®"; Akuunonepnoe

obmectBo "U3narenscTBo IIpocBemenne";

Mep3zmsik A.T'., ITononckuit B.b., Axkup M.C.; nox penakuueii [Togonsckoro
B.E., qunaktudeckue MmaTepuansl, Anredpa, 8 kimacc, OOIMEecTBO ¢ OrpaHUICHHOMN

otBeTCTBEHHOCTHIO "M3naTensckuii nentp BEHTAHA-I'PA®"; AkunonepHoe



obmectro "N3narenscTBo [Ipocsemienue";

Mepzmsik A.T'., ITononckuit B.b., Axup M.C.; non penakuueit [lononasckoro
B.E., JIlunaktrdeckue matepuaisl, Anredpa, 9 kimace, OOIECTBO ¢ OTpaHUICHHOM
otBeTcTBEHHOCTHIO "M3naTensckuii nentp BEHTAHA-I'PA®"; AkunonepHoe

obmectBo "N3naTenscTBo [IpocBemenne"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

1. www. edu - "Poccuiickoe oOpa3oBanue" denepalibHbII TOPTa.

2. www.school.edu - "Poccwuiickuii 061ieo0pa3oBareIbHbIN HOpTaT'”.

3. www.school-collection.edu.ru/ Eaunast komtekius mudpoBbIX
00pa3zoBaTeNbHBIX PECYPCOB

4. www.mathvaz.ru - docbe MIKOIBHOTO yUUTENIs MaTeMaTUKU JloKyMeHTalus,
pabouune MaTepuabl IUTsl yIUTENS MAaTEMaTHKU

5. www.it-n.ru"Cetb TBOpUECKUX yuuTeNe"

6. www.festival.1september.ru dectuBans megarornyecKux UaeH



OIEHOYHBIE U METOAUYECKHUE MATEPHUAJIbBI

3a mocieqHue rojibl B cucteMe 00pa30BaHUs MMPOU3OIUINA CYIIECTBEHHbIE U3MEHEHUs. B
pe3ylbTaTe COLMAIbHO-)KOHOMHYECKOTO pPAa3BUTHUS OOIIeCTBAa BO3HUKIA HEOOXOIMMOCTH
oOHOBNeHHs 00mIero obpasoBanusi. OCHOBHAs uaes OOHOBJICHHS OOpAa30BaHUS 3aKIIOYACTCS B
TOM, YTO 00pa30BaHME 3€Ch JOJDKHO CTaTh 00Jiee NHANBUY ATH3UPOBAHHBIM, (DYHKIIMOHATBHBIM
1 3(ppeKTUBHBIM. DTHUM U 0OBSICHACTCS BEIOOD BBIIIETIEPEUNCICHHBIX METOJOB O0yUCHHS.

Harasiapie MeToabl

Harnsgaeie Meronbl oOyueHUS MOXKHO TOApa3JeIuTh Ha JBE TPYIIbI: METOAbI
WJUTIOCTPALIMI U JEMOHCTpALIU.

Metoa wWLIIOCTpaNMii IPEANONaraeT IMOKa3 YYEHHKaM WIUTFOCTPATUBHBIX MOCOOUIA:
IJIaKaTOB, KapT, 3apHCOBOK Ha JOCKE, KapTHUH, MOPTPETOB YUEHBIX, MOJETECH reOMeTPHUUECKUX
¢uryp, HaTypaNbHBIX MPEIMETOB U JIp.

MeTtoa neMoHcTpanMii 0OBIYHO CBSI3aH C JEMOHCTpAIMEil TpruOOPOB, OMBITOB, MOKA30M
KUHO(DHUIBMOB, THA(UIEMOB, CIAHA0B U T. 1.

CymiecTByeT HECKOJIBKO METOAMYECKUX YCIOBUH TPUMEHEHHs HArJSITHBIX CPEICTB
oOyueHnus: 1) xopoiree 0603peBaHNe HATTSAHOTO TOCOOUSI; 2) MOCTAaHOBKA y4eOHOM 1eIH, YeTKOe
BbIJIEJICHHE TJIaBHOTO MPHU JEMOHCTpalUU IMOocoOus; 3) yMmenoe couyeTaHHe clioBa M IOKasza
CPEICTBA HATJISIAHOCTH; 4) MPUBIICYEHUE YUAIIMXCS K HAX0XKICHHUIO KeIaeMoil HHPOpMaIIiH.

Nupyknus

[Tepexon oT wacTHOTO K 00IIEMY, OT €IMHUYHBIX (PAKTOB, YCTAHOBJICHHBIX C MTOMOIIBIO
HaOJIOIEHUST M OTBITa, K 0000MICHUSIM SIBIISETCS 3aKOHOMEPHOCTHIO TO3HaHMs. HeoThemuemoit
JorHYecKor (GOpMOI Takoro mepexona SBISETCS WHIYKIHS, TMPEACTABIAIONAas co00i MeToxn
paccy’kKIeHHUI OT YaCTHOTO K 00IeMYy, BBIBOJI 3aKJIFOYEHUS U3 YACTHBIX MOCBHIIOK.

NHayKTUBHOE H3ydeHHE TEMbl IIOJIE3HO B TeX ClIydasx, KOIJla MaTepual HOCHUT
PEUMYIIECTBEHHO (DAKTHUYECKHI XapakTep WIM CBA3aH ¢ (OPMHUPOBAHUEM MOHSATHH, CMBICIT
KOTOPBIX MOXET CTaTh SICHBIM JIMIIb B XOJ€ WHAYKTHUBHBIX paccykaeHui. VHAyKTUBHBIM
METO/IOM PpEIIAIOTCS MHOTHE MaTeMaTH4yecKhe 3a/ladyd, OCOOEHHO KOrja Y4YHTelIh CUYUTAET
HEOOXOIMMBIM CaMOCTOSITETIFHO TIOABECTH YYallUXCSl K YCBOGHHIO HEKOTOpOH Ooiee
000011eHHOM (POPMYITHI.

Henyxumst

JIeTyKTUBHBI MeTOJl CHocOOCTBYeT Oosiee OBICTPOMY HPOXOXKICHHUIO Yy4eOHOro
MmaTepHalia, akTHBHEE pa3BHUBaeTcs aOCTpakTHOe MbllieHue. [IpuMeHeHne ero mosie3Ho Hpu
U3yYEHUH TEOPETUYECKOT0 MaTepHaia, pyu pelieHUH 3aa4, TpeOyIOINX BbISIBICHUE CIEICTBUI
U3 HEKOTOPBIX 00siee 0OIIUX MOTOKESHHH.

PenpoaykTuBHBIE MeTOAbI. PenpomyKTHBHBIN XapakTep MBIIIICHAS TPEAIOIaraet
aKTUBHOE BOCHPHUSATHE U 3alIOMHHaHUE coolmaeMoit nHpopmanuu. [IpuMeHeHne 3THX MEeTO/I0B
HEBO3MOXXHO 0€3 HCITOJIb30BaHMS CIIOBECHBIX, HATJISTHBIX METOJIOB, KOTOPHIE SIBISIOTCS KaK OBl

MaTepHaJIbHOU OCHOBOM 3THX METO/OB.



Oco6eHHO 3()(heKTUBHO MPUMEHSIOTCS PENPOAYKTUBHBIE METO/BI B TE€X ClIydyasx, KOrja
coJepKaHHUe Y4eOHOro Marepuaga HOCUT NPEUMYIIECTBEHHO WH(GOPMATUBHBIM Xapakrep,
npecTaBisieT coO0 ONucaHue Croco00B MPAKTUYECKUX JIEHCTBUM.

IIpo61eMHO-TIOUCKOBBIE MeTOAbI IPUMEHSAIOTCS B IIPoOIeMHOM oOyueHuu. IIpu sTom
YUUTEIb HUCIOJIB3YEeT TAaKUe IIPUEMBL: CO3JaeT NPOOJIEMHYIO CHUTyalMio (CTaBUT BOIPOC,
npeanaraeT 3ajady), OpPraHU3yeT KOJJIEKTHBHOE OOCYKIGHHE BO3MOXHBIX IOAXOJOB K
pa3pelIeHnI0 TPOOJEeMHON CUTyallMH, HOATBEPKIACT IPABHIBHOCTH BBIBOJIOB, BBIJIBUT'ACT
rOTOBOE MPOOJIEMHOE 3aJ]aHUE.

ITpo61eMHO-TIOMCKOBBIE METO/Ibl MPUMEHSIOTCS MPEUMYIIECTBEHHO C LIEIbI0 Pa3BUTHUS
HaBBIKOB TBOPYECKOH y4eOHO-TIO3HABaTENIbHOW JeATeNIbHOCTH. Oco0eHHO 3¢ (EeKTUBHO
IPUMEHSIOTCS 3TH METO/Ibl B TEX CIIydasiX, KOTrJa coiep)kaHue yueOHOro Marepuasa HalpaBieHo
Ha (popMUpOBaHUE MOHITUH, 3aKOHOB, TECOPHH U T.1.

Metoabl €caMOCTOAATEJLHOH PadOTHI BHIICISAIOTCS HAa OCHOBE OLEHKH  MEpBI
CaMOCTOSITEJIbHOCTH YUYEHUKOB B BBITIOJIHEHUH yueOHOM nesitensHocTH. CamocTosTenbHas paboTa
BBITTOJTHSICTCS KaK I10 33IaHUI0 YYHUTEIs, TAK M 10 COOCTBEHHON MHUIIATHBE YUCHUKA.

CamocrosTenbHas paboTa YYEHUKOB OCYIIECTBIISIETCS IIPH BHIMOJIHEHHH Pa3HOOOpPa3HBIX
BUJOB yueOHOW aesarenbHocTH. Hambonee pacnpocTpaHeHHBIM €€ BUAOM sBIsieTcs pabora co
HIKOJbHBIM Y4€OHMKOM, CIPAaBOYHOM M JIpyroi jureparypoil. OueHb BakKHO CHUCTEMaTHUECKU
paboTtaTh ¢ yueOHUKOM Ha ypoke. IIpu oObsicHeHun yyeOHOro mMartepuaina yueOHMK He ClielyeT
3aKpbIBaTh, & HAOOOPOT, HYKHO MPOCUTh YYEHUKOB BHUMATEIbHO YUTATh BMECTE C yUUTEIIEM
OTIpeNieNIeHus], 3a/1aBaTh BONPOCHI MPH 3aTPYAHEHUSX, BBIACIATH IO COBETY YUUTEINS TJaBHBIE
MBbICIU naparpada, paboTaTh ¢ puCyHKaMH, cxeMaMu, Tabnunamu. OTaenbHble y4eOHbIE TEKCThHI
MO>KHO BOOOIIIE IPEUIOKUTh YIEHUKaM NIPOYUTATh B X0JI€ YPOKA CAMOCTOSITEIIBHO.

MeTtoabl  YCTHOIO  KOHTPOJSA. YCTHBII ~ KOHTPOJb  OCYIIECTBIISIETCS  IyTEM
UH/MBUYAIbHOTO M (pOHTAIBHOIO ompoca. IIpu MHAMBHIYalbHOM OIPOCE YUYHUTEIb CTABUT
nepes YYeHHKOM HECKOJIBKO BOIPOCOB, OTBEUasi Ha KOTOPHIE OH MOKAa3bIBAE€T YPOBEHb YCBOEHUS
yueObHoro wmarepuana. IIpu ¢poHTaIbHOM oONpoce Yy4YuTeNnb MOJOMPACT CEPHI0 JIOTHYECKH
CBSI3aHHBIX MEXIy COOOI BOIIPOCOB M CTABUT MX NEPE] BCEM KJIACCOM, BbI3bIBas Ji1 KPATKOTO
OTBETA TEX MJIM UHBIX YYCHUKOB.

MeTtoabl NMCbMEHHOT0 KOHTPOJIA. B nporiecce 00yueHUM 3TH METO/IbI MPEIoIaraoT
NPOBE/ICHUS] THMCHMEHHBIX KOHTPOJBHBIX padOT, AWKTAHTOB, NHCHMEHHBIX 3a4€TOB H TIP.
[TucbmenHble pabOTHl MOTYT OBITH KaK KpaTKOBPEMEHHBIMH, NPOBOJAMMBIMU B TedeHue 15-20
MHUHYT, TaK ¥ 3aHUMAIOIINMHU BECh YPOK.

Taxxke ¢ 1enpl0 TMOBBIIICHUS AKTUBHOCTH OOYYAlOIIUMXCS HA YPOKE HMCIONIB3YIOTCS
pasnu4Hble mpueMbl. B mporecce o0ydeHus NpuéMbl UTPAlOT BAXKHYIO POJIb, MOCKOJIBKY OHH
noOy>XJIal0T yJalluxcsli K akTUBHOMY Y4YacTHUIO B OCBOGHHMM y4e€OHOIrO Marepualia: MOCTaHOBKa
BOTIPOCOB TIPH U3JIOKEHUH y4eOHOW WH(POPMAIINH, BKIIFOUSHHE B HETO OTJEIBHBIX MPAKTHYECKIX
yIpaXHEHUH, CUTYAIlMOHHBIX 3a1ad, OOpalleHWe K HarsIIHBIM U TEXHHYECKHM CPEICTBaM,
o0y KIeHue K BeJIeHHIO 3anuceld. K TakuM npuéMam OTHOCST: TUAAKTHIECKHIE UTPHI, IOTHIECKHE

3alavu, YIIPAKHCHUS Ha CPABHCHUC U O606H.I€HI/IG, CaMOCTOATCIIbHBIC pa6OTBI uT.o.



Meton u npuéM MoOryT MeHsATbcsd MecTaMu. Ho He3aBHCHMMO OT 3TOro, yuuTenb o0s3aH
BKJIIOUHUTB B CTPYKTYPY CBOET0 YPOKa TOT UJIM MHOH npuém, MeTol. B pesynbrare y oOydaromuxcs
Oyzner ¢opMHpOBaThCA MHTEpPEC K y4eOHOMY IIpOLEcCy, MOBBIMIATLCS aKTUBHOCTb, YTO MMEET
HEMaJIOBAXKHOE 3HaUEHHE Ul yYUTENs B €ro padore.

MaTtemMaTH4ecKHe TUKTAHTBI - XOPOIIO M3BECTHAs (hopMa KOHTPOJIS 3HAHUH. YUUTENb
caM WIHA C IOMOILIBIO 3BYKO3AaIMCH 3aJaET BOIPOCHI; YYaIUECs 3allMChIBAIOT I10J HOMEpaMu
KpaTKHE OTBETHI HA HUX.

Ha ypokax MaTeMaTMKud YYHTEIsl 4YacTO HMCIONB3YIOT paboTy C TpeHasKepamu.
[ToBblIeHNE KauecTBa 3HAHUM 00yYarOLIMXCSl HEMBICIMMO 0€3 XOpOIlO OTPpaOOTaHHBIX HABBIKOB.

MopaeaupoBaHue - OJUH U3 HauOoJjee yJauHbIX IPUEMOB Ui PA3BUTUS MBICIUTEIbHON
JEATEIIBHOCTH IIKOJIBHUKOB. 1IpH npaBMIIBHOM NOCTPOEHUM OHO AOCTATOYHO KOHKPETHO, JIETKO
BOCIIPUHHUMAETCSl 3PUTEIBHO, IOJHOCTBIO OTPAXXKA€T BHYTPEHHHUE CBSI3U M KOJUYECTBEHHBIC
OTHOILICHUS.

TecToBble 3aaHUs UMEIOT 11610 () (PEKTUBHBINA KOHTPOJIb 332 3HAHUSIMUA, YMCHUSIMU H
HaBbIKaMu ydamuxcs. OHU TO3BOJISIIOT YUUTENI0 CBOEBPEMEHHO OOHApyXHUTh NpoOEnsl B
YCBOEHUHU TOM WM UHOM T€MbI, UTOOBI B JajlbHEHNILIEM IPOAYMaTh BUbI PAa0OT JIsl BOCIIOJIHEHUS
3THX MPOOEJIOB B 3HAHUAX YUAIIUXCSL.

Jis peanus3anyMy M0O3HABaTEIbHONM M TBOPYECKOM AKTMBHOCTH IIKOJIBHUKA B y4€OHOM
IIPOLIECCE UCIIOJIB3YIOTCSI COBPEMEHHBIE 00Pa30BaTe/IbHbIE TEXHOJIOIHH, 1AI0INE BO3MOXHOCTh
HOBBIIIATH KaueCTBO 00pa3zoBaHus, Ooiiee 3(h(HEeKTUBHO UCIIOIB30BATh YUEOHOE BPEMS M CHIXKATh
JIOJIFO PENPOAYKTHUBHOM JIEATEIbHOCTH YYalIUXCs 3a CYET CHUIKCHUS BPEMEHU, OTBEICHHOIO Ha
BBIIIOJIHEHUE JIOMAIHETO 3a/1aHMUS.

TexHo0rMsl NMPOEKTHLIX MeTOAOB 00yuyeHus. PaGoTa mo naHHOW METOOUKE AaeT
BO3MOXHOCTh Pa3BUBaTh HMHIUBHUAyaJbHbIE TBOPYECKHE CIOCOOHOCTH YydalIuxcs, Ooiee
OCO3HAHHO MOAXOIUTH K MPO(ECCHOHATIEHOMY U COLMAIBHOMY CaMOOMPEACICHHIO.

TexHonorns uccjieq0BaTeJbCKUX METOA0B B 00y4eHHUH JAcT BO3MOKHOCTD y4allluMCs
CaMOCTOSITENIbHO TIOMOJHATh CBOM 3HAHHWA, INyOOKO BHMKAaTh B H3ydaeMylo MpoOieMy u
npeJrnoararh MyTH €€ PEelIeHUs, YTO BaXKHO MPH (GOPMUPOBAHUN MHUPOBO33PEHUS. ITO BaXKHO
JUISL OTIPENIEIIEHUS] HHANBUY ATBHOM TPACKTOPHUH PA3BUTHUS KAKIOTO IIKOJIBHUKA.

TexHonoruss o0yyeHuss B COTpyAHH4YecTBe (KOMAaHJAHAasi, rpynmnoBasi padora).
CoTpyITHHUYECTBO TPAKTYyETCA KaK HJIed COBMECTHOM Pa3BUBAIOIIEH ACSITEIBHOCTH B3POCHBIX U
nereit, CyTb MHAMBUIYAIBHOTO MOAXO0JA B TOM, YTOOBI MATH HE OT y4eOHOro mpeamMera, a oT
peOeHKa K MpeaMeTy, UATH OT TeX BO3MOXKHOCTEH, KOTOPBIMH pacrioyiaraeT pebeHoK, MPUMEHSTh
[ICUXOJIOTO-TIEarOrM4E€CKUE AUArHOCTUKY JIMYHOCTH.

HNHpopManMOHHO-KOMMYHHKAIIMOHHbIE TexHosoruu. Ha ceroaHsamHuii  aeHb
MH(OPMALIMOHHO — KOMMYHUKAIIMOHHBIE TEXHOJIOIMH 3aHUMAIOT BCE OoJibliee 1 O0JIbIIee MECTO
B oOpa3oBaTenpbHOM IIpolecce. [JaBHBIM MNPEUMYIIECTBOM S3THUX TEXHOJOTHI sBIsSETCS
HarJIsIHOCTh, TaK KaK 0oJIbIIast 10151 KHPOPMAIH YCBAUBAETCS C IIOMOIIBIO 3pUTEIbLHON MaMsITH,
U BO3/eicTBHE HA HEE OYEHb BaKHO B 00ydeHHH. IHpOpManmoHHbIE TEXHOJIOTHMH MOMOTAIOT
c/enarth npouecc o0yueHHsl TBOPUECKUM U OpueHTHpoBaHHBIM Ha yuamieroca. MKT ucnonsiyto

Ha ypoKax, NpUMeHss oOpa3oBaTelbHbIE M OOydalollMe MNpOTrpaMMbl, CO3/al0 K YpPOKaM



IPE3EeHTAlMH, UCIOJb3YI0 MYJIbTUMEAUHHOE 000pyA0BaHHUE JUIsl TIOKAa3a BUAEO IO Pa3IUYHBIM
TE€MaM pa3/ielIoB Kypca Ha4aJIbHOM IIKOJIBI.

Konrtposs 3a pesyabraTamMm O00y4eHHMsl OCYIIECTBISIETCS 4YEpe3 MCIONb30BAHUE
CJIEYIOIIMX BUJOB: BXOJHOM, TEKYLIH, IPOMEKYTOYHBbIN, HTOrOBbIN. [IpH 3TOM HCHOIB3yIOTCS
paznu4Hbie GOPMBI KOHTPOJIS: KOHTPOJIbHASL pab0Ta, CaMOCTOsATENbHAS paboTa, TECT, IPOEKTHI.

@opMbI KOHTPOJISI: TEKYIIMA U MPOMEXKYTOUHBIH MPOBOAUTCA B (POpPME KOHTPOJBHBIX
paboT, paccunTaHHBIX HAa 45 MUHYT, UTOTOBBII pacCuuTaH Ha 2 yaca, TECTOB U CAaMOCTOSTEIbHBIX

pabot Ha 15 — 20 munyT ¢ AU} PepeHIHPOBaHHBIM OLICHUBAHUEM.

OtmeTku ITokaszarenu orBeTa
«5» OTBeT NOJIHBIN U NPaBUIbHBIA HA OCHOBAaHUM U3YyYEHHBIX TEOPUIi; MaTepHUall U3JI0KEH B
OIIPEACIICHHON JIOTHYECKOM II0CIIEN0BATENBHOCTH, TUTEPATYPHBIM S3BIKOM; OTBET
CaMOCTOSTEIIbHBIN.
«» OTBeT NOJIHBIN U NPAaBUIbHBIA HA OCHOBAaHUM U3YUYEHHBIX TEOPUI; MaTEpHUall U3JI0KEH B

OIIPEIETICHHOM JIOTHYECKON MOCIIEA0BATEIBHOCTH, IIPU 3TOM JOIYLICHBI 1BE-TPU
HECYIIECTBECHHbIE OIINOKH, UCIPABIEHHbIE 10 TPEOOBAHUIO YUUTEIIS.

«3» OTBeT NnoJHBIN, HO NP 3TOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HETIOJIHBIH,
HECBSI3HBIN.
«2» OtBet 0OHapyKMBaeT HEMOHUMAHHUE YYCHHKOM OCHOBHOTO COJICPIKaHUS Y4eOHOTO

MaTepHrajia Ujin JOIMYHICHBI CYIIICCTBCHHLIC OH_II/I6KI/I, KOTOPBIC yqaumﬁcx HE MOXKCT
HCITPABUTH ITPU HABOJAIIUX BOIIPOCAX YUUTCIIA.

«I» OTcyTCTBUE OTBETA.

TeKYH_IHﬁ KOHTPOJIb IMPOBOAUTCA C MLCJIbKO MPOBEPKHU YCBOCHHUA HU3Yy4YaCMOI'0 U
MMPOBEPACMOTr0o IMPOrpaMMHOTO MaTcepHrajia; COACPIKAHUC OIPCACIAIOTCA YUUTCICM C YUYCTOM
CTCIICHU CJIOXKHOCTHU H3Yy4YaceMOI'0 Marcepuajia, a TaKKe 0COOCHHOCTEH 06yanOHIHXC$I KJ1acca.
Hrorosas KOHTpPOJIbHAA pa60Ta IMPOBOAUTCA ITIOCIIC MU3Y4YCHHA BCEX TEM IIpOIrpaMMbl B KOHIIC

y4eOHOro roja.

Kpurepun onenuBanns

OueHka yCTHOIO OTBeTA:

OueHka NMCbMEHHBIX KOHTPOJILHBIX pador:

| Ormerkn | ITokasaremu pabot




«5» PaboTa BbINOIHEHA MPAaBIIIBHO U TIOJHO Ha OCHOBAHUYU M3YYEHHBIX TEOPETUUECKUX
MOJIO)KEHUH, B ONPEECIECHHON JTIOTMYECKON MOCIEA0BATEIBHOCTH, JIUTEPATYPHBIM
SI3BIKOM, CAMOCTOSITEIIBHO.

«» PaGora BbInoIHEHA IPaBUIIBHO, B HEH JOIMYIIEHHI JIB€ HECYIIECTBEHHBIE OIINOKU
(WM ynyuieHsl 1Ba HEXapakTepHBIX (akTa).

«3» Pabota BrINOIHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIICHBI O/1HA CYIIECTBECHHAS
omnOKa M JIBe-TPU HECYIIECTBEHHbIE OLTUOKHU.

«2» PaboTa BINOIHEHA MEHBIIIE YeM HAIOJIOBUHY HIIM COAEPIKUT HECKOIBKO
CYIIIECTBEHHBIX OIIHOOK.

«1» PaboTa He BBINIOTHEHA.

Konrtposs 3a pesyabraTamMm O00y4eHHMsl OCYIIECTBISETCS 4YEpe3 MCIONb30BAHUE
CJIEYIOIIMX BUIOB: BXOJHOH, TEKYLIUi, TPOMEXYTOUHBIN. [Ipy 3TOM UCIOIB3YIOTCS pa3InyHbIe
GopMBl  KOHTpOJI: KOHTpOJIbHasi paboTa, camocTosATenbHas paboTa, TECT, MPOEKTHI,
uccienoBareabckue padorel. DopMbl KOHTPOJS: TEKYyIIMH M IPOMEXKYTOUHBIM KOHTPOJIb
POBOJATCS B (hOpME KOHTPOJIBHBIX pa0dOT, pACCYMTAHHBIX HA 45 MUHYT.

7 KJIACC

I'padpuk KOHTPOIBLHBIX padoT

I'padpuk KOHTPOIBLHBIX padoT

Kuacc KoHTpOJIBHBIE MEPOTPHUATHS Cpoxu
CraproBasi KOHTPOJIbHAs paboTa 14eTBepThH
KonTtponbHas padora Nel no treme "ParmonansHele lueTBepTh
qucua"

KontponsHas padora Ne 2 o teme "KoopauHatsl u lueTBepTh
rpaduku. yHkun"
KontponbHas padota Ne 3 o remam "BripaskeHus ¢ 24eTBepThH
nepemeHHbIMH", "JIuHeiiHble ypaBHEeHUS"
[TonmyronoBasi KOHTpOJIbHAsA paboTa 24eTBepThH
Kontponbnas padota Ne4 o remam "CteneHs ¢ 24eTBepTh
7 HaTypaJbHbIM NoKazaTeseM", "MHorouneHs!"
KonTponbnas padora Ne 5 o reme "dopmyist 34eTBepTh
COKPALIEHHOI'0 YMHOXEHHUS"
Kontponbnas padota Ne6 mo remam "J{enumocts", 34eTBepTh
"JIuneitHast GpyHKIHs"
Kontponbnas padota Ne7 mo teme "Cuctemsr 44eTBEpThH
JIMHENHBIX YpaBHEHHH"
[IpomexxyTounas arrecranus. Beepoccuiickas 44eTBEpTH
IpoBepoyHas pabora

3amaHus ¢ KpaTKUM OTBETOM oOo3Hauaercs kak KO, 3amanust ¢ pa3BepHYTHIM OTBETOM B



ob6o3Havaercs kak PO. YpoBHU CITOKHOCTH 3a7aHUN: 3a1aHus 0a30BOTO YpoBHS ciaokHOCTH (B),
3a/1aHus — NOBbILIEHHOr0 ypoBHsA(IT).
CraproBasi IMarHOCTHKA

Bpem
Ne Kod KoHmponupyemelli snemeHm codepraHus Tun YpoeeHs I;
300QHUA |CAOHCHOC| gpino
K3C mu  |nHnen
us,
MUuH
1.1.5 [[IpusHaku genumoctd Ha 2, 3,5, 9, 10 2-3
KO B
1.2.6 [|[IpexncraBieHue AeCATUYHOMN ApoOH B BUIC 2-3
0OBIKHOBEHHOM APOOH U OOBIKHOBEHHOH B BUC KO b
IECATUYHOU
3 1.2.5 |Apudmernyeckue NeHCTBUS C AECITHIHBIMU KO b 2-3
MpoOSIMH
4 3.1.1 |VpaBHeHus ¢ OTHOU MEPEeMEHHOH, KOpEeHb YpaBHEHHUS KO b 2-3
5 1.3.4 |Apudmernueckue NEHCTBUS C PAIIHOHAIEHBIMH KO b 2-3
MHCIaMH
6 1.3.4 |Apudmerndeckue qeHCTBUS C palHOHATEHBIMH KO b 2-3
YHCIaMHU
7 1.3.4 |Apudmernueckue NEHCTBUS C PAlIHOHAEHBIMH KO b 2-3
MHCIaMH
8 1.5.6 [|[Ipomopuus. [IponopuroHansHas 1 00paTHO KO b 2-3
MPOMOPLUHOHANIbHAS 3aBUCUMOCTH
9 1.3.3 |CpaBHeHHE parMOHANTBHBIX YHCET KO b 2-3
10 1.3.4 |Apudmernueckue JEUCTBUS ¢ paOHATLHBIMU KO b 2-3
MHCIaMH
11 2.1.1 |bykBeHHble BblpakeHHs. UucioBoe  3HAUYEHHE PO II 6-7
OYKBEHHOT'O BBIPOKEHUS
12 6.2.1 |[dexapTOBbI KOOPAMHATHI HA TNIOCKOCTH; KOOPAMHATHI PO II 6-7
TOYKH
BapuanT 3 (1eMOHCTpPaLIMOHHBINH BAPUAHT)
Yacte A
Al.  Paznoxenue uncna 700 Ha TPOCThIE MHOXKUTEITN UMEET BU/I;
a)4de25e7; 0) 202050507, B) 7100 r) 20350

A2. TlpencraBbTe 4UCIIO 3% B BHJIE JIECATUYHOM ApOOH.
a) 3,5; 0) 3,58; B) 0,358 r) 3,625.

A3.  Yemy paBHa cyMMa yucen %u% ? (OTBET IaiiTe B BUI€ HECOKPATUMOI IpOOH)

E$ 6) B 2 Py
25 30 6 150
A4. Pemmre ypaBHenue: 4,8y + 5,2 =24y — 9,2.
a) 1,6; 0) 6; B) -6; r)-1,6.
AS.  Berucnure: 21 — (- 14).
a)7; 0) -7, B) 35; r) -35.
A6.  Haiingure nmponssenenue: 0,6 u -0,9.
a) 0,54; 0) -0,54, B) 5,4; r)-54.

A7.  Oxpyraute ao gecateix 0,4173:



a) 0,4; 0) 0,3; B) 0,5; r) 0,42.
A8.  Haiiaure HeM3BECTHBIN wieH mponopuun 5 : X =6 :4,8.

a) 4; 0) 6,25; B) 5,76; r) 0,4.
A9. Pacnioyioxute uncia B mopsiake Bozpactanus: 0; 2,2895; - 5;; 2,294.
4 4
a) —57; 2,294; 2,2895; 0. 0) —57; 0; 2,2895; 2,294.
4 4
B) 2,294; 2,2895; 0; —5?; r) 2,2895; 2,294; 0; —57; .
. 1 5
A10. Haiinute pa3HocTh unicen 3— H 15.
a) ZE; 0) 12; B) 1E; r) ZE.
24 24 24 24
Yacts B
B1. HaiinuTte 3HaYeHME BhIpaKEHUS: 2a—8b+ 5ab—7b + 4b— 5ab npua=45, b=
1,2.

B2. K, M, N, P — BepiuHsl npsMoyToabHUKA.

a) noctpoute Touku K(-3; 8); M(4; 8); N(4; -2).

6) noctpoiite Touky P u HaiiaguTe ee KOOPAUHATHI;

B) noctpoiite O — Touky nepeceuenus orpe3koB KN u MP u Haiinure ee  kKoopauHaThl.

KonTpoubnas padora Ne 1 o reme "Pannonansuslie uncna”

Bpema
Ne | Kod | KoHmponupyemsil sanemedm (Tun 3a0aHus YposeHb ébINOHEHUA,
K3C co0epxaHun cnoxHocmu MUn
1 | 3.1.2 [luneiiHoeypaBHEHHE KO b 7-8
2 | 3.3.2 [PemreHue TEKCTOBBIX 3a/1a4 PO b 7-8
IreOpanyeckiuM cnocodom
3 | 3.1.2 |luneiinoeypaBHeHHE PO b 7-8
4 | 3.3.2 |PenieHue TEKCTOBBIX 3a1a4 PO b 7-8
IreOpanyeckiuM cnocobom
5 | 3.1.2 [luneitnoeypaBHeHHE PO I1 7-8

BapuanTt 3 (1eMOHCTPaUMOHHBIN BAPUAHT)
1. Pemmute ypaBuenue: 17 — 12(x+1)=9 — 3x.

2. B nepBoM BaroHe 3JeKTporoe3aa exaio B 6 pa3 6obliie maccaxxupon, yeM Bo BTopoM. Korna
13 IIEPBOr0 BaroHa BBIIUIN § MacCa)XMpOB, a BO BTOPON BOIUIN 12 maccaxupoBs, TO B BArOHaX
[acCcaXMPOB CTaJI0 MOPOBHY. CKOJIBKO NMAacCaKUPOB ObLIO B KaX/I0M BaroHe CHaJaja?

3. Pemnre ypaBuenue: 1) (16y —24)(1,2 + 0,4y) = 0; 2) 11x —(3x + 8)=8x + 5.

4. B nepBoii uucrepue 6110 700 11 BoAbl, a BO BTopoit — 340 1. I3 nepBoii HuCTEpHBI
€KEMHHYTHO BBUIMBAJIOCH 25 J1 BOJIbI, @ n3 BTOpor — 30 1. Uepes CKOIbKO MUHYT BO BTOPOil
UCTEPHE OCTAHETCA BOJIBI B 5 pa3 MEHbIIE, YEM B MEPBOI1?



5. IIpu xakom 3HaYeHUU a ypaBHEeHHE (a + 6)x = 28: 1) umeeT KOpeHb, paBHBIN 7; 2) HE UMEET

KOpHEW?

KonTpoabsHnasi padora Ne2 no teme "Koopaunarer u rpaduxu. yHkuun"

Bpemsa
Ne | Koo | KoHmposnupyemsili snemeHm co0epuaHus Tun YpoeeHo |gpinonnenus,
KaC 3a0aHUA |CoXHOCMU Mun
1 | 1.3.5 [[Ipumeps! penieHnst ypaBHEHUIA BBICIITHX KO b 4-5
cTereHel. Pelienre ypaBHEeHU METO10M
3aMEHBbI IEpEMEHHOM. Penienue ypaBHeHUN
METO/IOM Pa3JIOKEHHs Ha MHOKHTEIIH
2 | 2.2.1 |CpoiicTBa CTENEHHU C LIETbIM MOKa3aTeIeM KO b 3-4
3 | 2.2.1 |CpoiicTBa cTeNeHH C meabIM mokazareaem | PO b 3-4
4 | 3.1.2 [luneiinoe ypaBHeHue PO b 4-5
5 | 2.2.1 |CpoiicTBa CTENEHHU C LIEIbIM MOKa3aTeIeM PO b 3-4
6 | 2.1.1 [Byxsennsle Boipaxkenus. YucnoBoe PO I1 6-7
3HaYeHHEe OYKBEHHOTO BBIPAKEHHUS
7 | 2.1.1 [Byxsennsle Boipaxkenus. YucnoBoe PO I1 7-8
3HaYeHHEe OYKBEHHOTO BBIPAKEHUSI
8 | 2.1.1 Byksenusle Bopaxenus. YuciaoBoe PO I1 7-8

BHAYCHHC 6yKB€HHOF0 BBIPAXKCHU S

o

(1eMOHCTPALMOHHBII BAPHAHT)

BapuaHT 3

Haiijiure snauenue eipakenus 3° — 2.5 - 25,

HpE,ELCT'EleT'E,‘ B BHJE CTEIICHH B]:Ipa}I(EHI/IE':
Dy yb 2) y° : yb 3) ()% 4)

y]

9 {th);’ ‘

265

y?

Hpeoﬁpas}-ﬁ're Bpr'{l}KE‘HHe B OJHO'WICH CTaH,J]"ElpTHDl"D BH/IA:
1) —bm*n’ - 2mn; 2) (—4a®h)>.
HPE,ELCTaBbTE B BHJEC MHOI'O'WICHA CTAHAAPTHOI'O BHJad BhIPAKEHHE!
(* =5y +7)— (By*+ 2y - 1).
Boraucanre:

2165 - 3

1)

62[}

; o 1. 9.}
Yupocrure Beipaxkenne 125x%y? v(—fx{f,f] .
<

BME‘ETO BBéB,I[D‘IKI/I JANUINNUTE TAKON MHOTI'OYWICH, ‘\ITOﬁbI OapaBDBaI{DCb
TOXICCTBO!

o ) 9 o R
(6% — dvy — y*) — (%) = 4v* + Y-

moboMm HaATYypaAbHOM 3HAYEHHWUH /1.

Joxakure, uro 3aHadeHue Boipaxenus: (1372 + 29) — (4n — 7) kparuo 9 npu

Konrpoasuas padora Ne3 o remaMm "Bripaxkenus ¢ nepemeuusiMu", "JInaeiiusie ypasaeHus"
, y




Ne | Ko0 |KoHmponupyemsii anemeHm cooepiaHua Tun YposeHb gbl,lej’;ﬂzzuﬂ’
. 3a0aHuA |cnoxHocmu Mun
1 | 2.3.1 Muorouren. CioxxeHue, BBIMUTaHUE, PO b 5-6
YMHOKEHHE MHOTOYJICHOB
2 | 2.3.3 |Pa3snoKeHMEMHOr04JI€HAHAMHOXKHMTEIH PO b 6-7
3 | 3.1.2 |luneiinoeypaBHeHue PO b 7-8
4 | 2.3.2 @opMyiibl COKPALIEHHOIO YMHOKEHHMS: PO b 7-8
KBajpaT CyMMBI M KBaJIpar Pa3sHOCTH;
(bopMysia pa3HOCTH KBaJIPaToOB
5 | 2.3.2 [®opMyIibl COKPAIIIEHHOTO YMHOKEHHS: PO IT 7-8
KBaj[paT CYMMBbI M KBaJpaT Pa3HOCTH;
(hopMyJia pa3HOCTH KBAJIPAaTOB
6 | 2.3.3 |Pa3snoKeHMEeMHOr04JI€HAHAMHOXKHUTEIIH PO I1 7-8

BapuanT 3 (1eMOHCTpPaLMOHHBINH BAPUAHT)

1. HpeI[CTaBI)Te B BUJC MHOI'O4JICHA BBIPAKCHUC!

1) 3a(2a® — 5a% + 2);

2. Pasnoxwure Ha MEOKHTENN:1) 9m2 — 12mn; 2) 15x° — 5x* 3)ax —ay + 7x — 7y.

2)(a+5)2a—7),

3. Pemmute ypaBHeHue 6x% — 24x = 0.

4. Peuute ypaBHeHue: 1)

5.JlokaxkuTe, 4TO 3HAYEHME BhIpakenus 64’ — 328 kparno 3.

6X

-1 X+ 1
14 4

6.PasokuTe Ha MHOKUTENN TPEXUIeH X2 — 14x + 24.

3)(9x +y)dx —

3y);

4) (x — 4)(x% +2x — 3).

- —=12)Bx+DBx—-1)=05x+2)3x—4) - 7x.

KoHTponbHasa paborta Ned o Temam "CreneHs ¢ HaTypajibHbIM Noka3areneM", "MHorouneHs!"

Ne | Koo | KoHmponupyembiii snemeHm co0epiaHus Tun YposeHb %lziiﬂzmﬂ’
K3C 3a0aHUA |CAOXHOCMU MUH

1 | 2.3.2 | ®opMyIisl COKPAIEHHOTO YMHOXKEHHUS: PO b 7-8
KBaJ[paT CyMMBI M KBaJIpaT Pa3HOCTH;
(hopmysia pa3HOCTH KBaIpaTOB

2 | 2.3.3 |Pa3nokeHUEMHOrOUIEHAHAMHOXKUTENIN PO b 7-8

3 | 2.3.2 @opmynsl cokpameHHOro ymHOXkeHus: PO b 8-9
KBaJgpaT CYMMbl U KBaJpaT pa3HOCTH;
(hopmysia pa3HOCTH KBaIpaTOB




4 | 3.1.2 |luneiinoe ypaBHEHHE PO IT 9-10
5 | 2.1.1 Byksennsie Boipaxenus. UncnoBoe PO I 9-10
3HaYeHHE OYKBEHHOTO BBIPAKCHHS
BapuanT 3 (1eMOHCTpPaLlMOHHBINH BAPHAHT)
1.IlpencraBbTe B BUJe MHOTOWIECHA BBIPAKEHHE:
D (x—2)% 2)@Bm+9n)% 3)(c+8)(c—8);4)(2a+ 5b)(5b — 2a).
2.Pa3noxure Ha MHOKUTEIU:
1) 100 — a%; 2) x? + 10x + 25; 3) 36y? — 49; 4) 16a® — 24ab + 9b2.
3.Yrpocture Beipakenue (m — 1)(m + 1) — (m — 3)2.
4.Pemute ypaBHeHue: (2x + 5)(x —6) +2(3x +2)(3x —2)=5(2x+ 1)2 + 11.
5.IlpezcTaBbTe B BUJE IPOM3BeeHNUs BrIpakenue: (2b— 1)% — (b + 2)2,
Kontpoabnas padora NeS no reme "DopMyiibl COKpaIIEeHHOT0 YMHOXEHUs"
Bpema
Ne | Kod | KoHmposnupyemsiii anemeHm co0epiaHus Tun Yposert | gpnonnenus,
3adaHus |cnoxcHocmu
K3C MUH
1 | 2.3.3 |Pa3noKeHHMEMHOrOYJIeHAaHAMHOKHUTEIH PO b 3-4
2 | 2.3.2 [®opMyIibl COKPAIIEHHOTO YMHOKEHHUSL: PO b 3-4
KBaJpaT CyMMBI U KBaJIpaT pa3HOCTH;
(hopmysia pa3HOCTH KBaJIpaTOB
3 | 2.3.3 Pa3noKeHHEMHOr04JI€HaAHAMHOKHMTEIH. PO b 6-7
4 | 3.1.2 |luneiinoeypaBHeHHE PO 1 7-8
5| 1.1.4 [lenumocts HaTypaibhbix uucen. [Ipocteie] PO IT 7-8
M COCTaBHbIE  YHWCIIA,  pa3J0KCHUE
HaTypaJbHOIO  4YHMclIa  HAa  IPOCTHIE
MHOXHUTEITH
6 | 2.3.3 |Pa3nokeHHe MHOTOYJIEHA HA MHOKHUTEIH PO II 8-9

BapuanTt 3 (1eMOHCTPAaUMOHHBIN BAPHUAHT)

1.Pa3noxxure Ha MHOXKUTEIU:

1) 1 000m® —n®; 2) 81a®— ab?; 3) —8x? — 16xy — 8y?; 4) Smn + 15m — 10n — 30; 5) 256 — b,

2.Vupocture Bepaxerne y(y — 5)(y +5) — (y + 2)(y? — 2y + 4).

3.Pa3noxuTe Ha MHOXKHUTCIIH:




1) a® — 36b% + a — 6b; 2) 25x2 — 10xy + y?>—9; 3)ay’ +y’ —ay® —y*;4) 4 — m? + 14mn — 49n°,

4 Pemute ypasaenue:1) 2x3 —32x = 0;2) 81x3+ 18x2 + x=0;3) X3 + 6x2 —x — 6= 0.

5.JlokaxkuTe, 4TO 3HAYCHHUE BhIPAKECHUS 2° + 10° nenures Hameo Ha 18.
6.13BecTHO, uTo a — b = 10, ab = 7. HaiiguTe 3Hauenue Bepaskenus (a + b)?.

KoHTponbHasa pabota Ne 6 o Temam "Jlenmumocts", "JIuneitnas pyHkms"

Bpema
Ne Kod |KoHmponupyemoll anemeHm cooepicaHus Tun YposeHso ébinoIHeH U,
3a0aHuUA | croxHoCMuU Mun
K3C

1 | 5.1.5 |luneitnas ¢pyukius, eé rpadux, KO b 6-7
reOMETPHYECKHH CMBICI KO3 OUIIUEHTOB

2 | 5.1.5 [luneitnas pynkuus, eé rpaduk, PO b 6-7
reOMETPHYECKHH CMBICI KO3 OHUIUEHTOB

3 | 5.1.5 [luneiinas pyHkuus, eé rpapuxk, PO b 3-4
reOMETPHYECKHH CMBICI KO3 OUIIUEHTOB

4 | 5.1.3 [[Ipumepsl rpaduuecKuX 3aBUCUMOCTEH, PO II 8-9
OTPaXKAIOIIKMX PEATbHBIE POIECCHI

5 | 9.1.5 [luneiinas dynkums, eé rpaduk, PO IT 8-9
reOMETPUYECKHI CMBICI KO (HUIIMEHTOB

(ZIeMOHCTPALMOHHBII BAPHAHT)
BapuaHT 3
1. ®Oyuknusa 3agana popmynon y = 4x — 7. Onpenennre:

1) anaueHMe PyHKINU, €ECITU 3HAUEHHUE APTYMEHTA paBHO —3;
2) 3HaucHHE apryMEHTA, IPHU KOTOPOM 3HAaYcHME (PpyHKIMH paBHO Y;

3) mpoxoaut mu rpaduk pyHknun yepes Touky C (2; 1).

2. ITocTpofite rpadpuk gpynknum y = —3x + 2. [Tonbayace rpacdpukom, Haii-

JHTE:
1) anauenue pyHKIINU, €CTU 3HAUEHUE APTYMEHTA PaBHO 2;

2) 3HAUCHHC ApryMcHTa, IMIpH KOTOPOM 3HAYCHHC Cl)}-’HKLII/II/I PABHO B,

3. He BpIMOMHAS MOCTPOCHMSA, HAHJAMTE KOOPAMHATHI TOUCK NEpPECCYCHUA
rpacpuka dpyukiun y = —0,7x + 14 ¢ ocsiMu KOOpAMHAT.

4, [Tpu kakoM 3HaucHUU £ rpaduk PyHKUMH I = RX — 8 MPOXOAUT Yepes TOU-
ky B (-2; -18)?

2, ecan X < -6,

5. IToctpotite rpaduk pynknmm y =4 |
—Ex, ecan X > —6.




KonTpoabHas padora Ne7 no teme "Cuctemsbl IUHEHHBIX YpaBHEHUN"

Bpemsa
Ne | Kod Konmposnupyemeili snemeHm codepiaHus Tun YposeHe  \guinonnenus,
K3C 3a0gHusA | cnoxHocmu MUH
1 | 3.1.8 Cucrema aByx nuHeiHbIX ypaBHeHuii ¢ xeyms | PO b 3-4
[EpPEMEHHBIMU; PEIlIeHHE [TOJICTAHOBKOM 1
QIreOpanvyeckuM CI0KEHUEM
2 | 3.1.8 |Cucrema aByX nMHEHHBIX ypaBHenuii ¢ qpyms | PO b 3-4
[IEPEMEHHBIMH; PELIEHHE [T0ICTAHOBKOM U
QJIreOpanyeckuM CII0KEHUEM
3 | 3.1.8 |Cucrema aByX JIMHEWHBIX ypaBHenuii ¢ ayms | PO b 6-7
[EPEMEHHBIMU; PEIlIeHHE [TOJICTAHOBKOM 1
QIreOpanvyecKuM CI0KEHUEM
4 | 3.1.8 |Cucrema IByX JIMHEWHBIX ypaBHeHuid ¢ asymst | PO b 6-7
[EPEMEHHBIMH; PELIEHHE [T0ICTAHOBKOM U
QJIreOpanyeckuM CII0KEHUEM
5 | 3.1.8 (Cucrema nByx IMHEHHBIX ypaBHeHui ¢ qeyms | PO I 7-8
[EepEMEHHBIMU; peIlIeHHE [TOJICTAHOBKOM 1
QIreOpanvyecKuM CI0KEHUEM
6 | 3.1.8 (Cucrema aByx JIMHEHHbIX ypaBHeHuii ¢ ieyms | PO IT 8-9
[EPEMEHHBIMH; PELIEHHUE [T0ICTAHOBKOM U
QJIreOpanyeckuM CII0KEHUEM
(1eMOHCTPALMOHHBII BAPUAHT)
BapuwaHnt 3 ) JQJ-" iy,
1. Pemmre MCTOJOM TTOJCTAHOBKM CHCTﬁl’t‘IF }-’pﬁBHCHHH
|3x+2y =2
{4.1( +by =2,
2. Pemmre METOJOM CTOMXKEHHMA CI[CT‘C‘M}-’ }’PaBHﬁHI’IIUI
Sx — by =19.
x+y=4,
3. Pemmnre rpadudaeckn cuctemy ypapHeHMI {.‘r _oy=-9
4, 3a 8 Terpameit m b pyuex sammarmm 171 p. Ckombko CTOUT TeTpaihb

1 CKOJIKO CTOMT PydKa, €cau 3 TEeTpa/iu Jopoxe pydku Ha 21 p.?
PemmuTe cucremy ypaBHeHMIt:

Tx — 3y = -5, o 3x+7T7y =9,
Sx +4y =-18; 7 [6x + 14y = 20.
. |x+2y =6,
l_lpn KaKOM 3HAQUEHHMH ¢ CUCTEMa YPaBHEHHH nMeeT DecKo-
‘ 3x —ay =18

HEUYHO MHOTO pEUICHUI?




8 KVIACC

Kiacc KOHTpOIbHBIC MEPOTIPHSITHSI Cpoxn
Bxonnas konTpoibHas pabota lueTBepThH
KonTponbnast padora Nel no teme "Hepasencrsa” lueTBepThH
KonTponbnast paborta Ne 2 lueTBepTh
Kontposbnas padora Ne 3 24eTBEPTh
[TonyrogoBas KoHTpoIbHAs paboTa 24eTBepTh
Kontponbnas padota No4 24eTBEPThH

8
Kontposbnas pabora Ne 5 34eTBepTh
KonTponbnas padota Neb 34eTBepTh
Kontponbnas padota No7 44eTBEpPThH
IIpomexxyTounas arrecranus. Beepoccuiickas 44geTBepThH

IpoBepoyHas pabora

KounTpoabnasi padora Ne 1 mo teme "HepaBencrra"




BapuanTt 1

1. Beruucaure:
2) V121 - 10/6,4 - J0,1;  6) 2J5 - V45 + +/80.

2. ITocrpoitTe rpaduk GpyHKIMN Y = Jx. Haiinure:
a) HauMeHbIllee M HamOoJbIllee 3HAYEHUS 3TON QYHKINHN Ha
orpeske [4; 7];
6) KOOpPAWHATHI TOYKH TIepeceueHUud rpaduka 9Toil GyHKIMU
c npamoit x — 2y = 0.

a-30a

3. Coxparure apobb pg

4. CpaBHHNTe 3HAYEHUS BhIpaXkeHmii A u B, ecan

A =40,12% + 0,05°, B =0,(13).

5. loka)xuTe paBeHCTBO 2—% = 71 - 12./35.
+

Konrtpoabsnas pagora Ne 2 1o reme "KBagpaTHblii KOpeHb"

(1eMOHCTPAIMOHHBII BAPUAHT)

BapuaHTt 3
1 Pemure ypaBHeHHe:
VTl x—11 X 49
1) —— -2 —— =) 2 = = = 0.
) x+4 x+4 ) x-7 x*_-7x
2. 3anumuTe B CTAHAAPTHOM BHJIE YHCIO!
1) 419 000; 2) 0,0051.
3. ITpejcraBbre B BH/E CTENEHU C OCHOBAHUEM € BBIPAKEHHUE!
1) 8. b 2) ¢ 0% 3) (et 18,
4.  Vnpocrure Boipaxenue 0,600 . 1,455,
5. Haiijiure 3HaueHHe BbIPaAKEHUS:
-1 -
- 10 17-7 .17
1) 572+ (— ; 2) ———.
) 3 ) 1715
-3
6. ITpeobpasyiite BhIpAKEHNE [‘Ta“"b‘Tj - (=5a®h'*)? tak, uro6el OHO He
)
COJIepKAI0 CTENEHEH ¢ OTPUNATEIEHBIMU NOKA3ATE/ISIMH.
7. Beraucanre: 6955 . 954
. e . . 62575 .95~
1) (8-2°7)5. (128737, 2) -”7_']’
1257
8. Pemure rpadutiecku ypasHeHNE 5_7-x
) "

Kontpoasnas paéora Ne 3 o reme "KBagparHeie ypaBHeHns"

(1eMOHCTPALIMOHHBIN BAPUAHT)



BapuaHt 3

1 Paznosxure Ha MHOXKUTEIHN KBQ{PATHBII TPEXWIEH:
1) x?—2x — 24; 2) 3x? + 14x - 5.
?
2. Pemmre ypasHeHne: 2,4 3
% x* +7x
1) at+ 2402 -8=0; gy =44 % |
x+8 x+8
2a® + 9a -5
3. Cokparure apods —————.
a- —25
3 4 1
4. Pemre ypasnenne —; +— = .
' X +4x+4 x" -4 x-2
5. Teruoxon npomén 72 KM NPOTHB TEIEHHUSE PEKH U 56 KM 10 T€YeHHIO, 3a-

TPaTHB HA yTh IPOTHB TeUeHusl Ha 1 1 GoJiblle, ueM Ha [yTh [0 TeUEeHHIO.
Hatigure coGCTBEHHYIO CKOPOCTE TEIUIOXO0/IA, €C/IH CKOPOCThL TEUEHUS pe-
KM cocTaBaser 2 KM/ .

x2+4x -5

6. ITocrpoiite rpadux dpyHxmun y = <1

KoHTponbHasa pa6ota Ned 1o teme "J[poOHO-parimoHaIbHbIE BEIpKEHUS "

(meMOHCTPAIMOHHDBI BAPHUAHT)

BapuaHnt 3
1. IIpH kaKUX 3HAYEHHSX EPEMEHNOi HMeeT CMLICT BLIpaKene — 7 ?
2, Cokparure 1po6b: vy
15x7y° 18ab — 6b a? -1 x? — 16x + h4
1 o 2) ——— 3) ———; 4 — .
) 5oxtyS ) 6ab ) 323’ ) 64 — x*
3. Brinosnure Boranranue:
a-5 l-a. ¥ x
D ba? at ’ 3) x2-49 x+7°
9 13 215*
2}(1 a® + %a ) 7b 3b+ 4
4. Yupocrure BelpaskeHne:
_ — [ 3 2
) 4 18 a-6 ,_50 2)60 +3 3

2a-12 2a+12 4% -36" -1 c2+c+l’
m+ 3n

5. Hssectno, aro = 2. Haiinure 3HaueHNe BLIPAKEeHHS:

m m—bn
1) ?i 2) m
222 +5x x2-9

6. [Mocrpoiite rpaduk dyHKIHT Y = p ~ 3"

KonTtpoasnas pagora Ne 5 1o teme "J[poOHOo-parioHaibHble ypaBHEeHuUs"

(1eMOHCTPALHOHHBIN BAPHAHT)

BapwuaHt 3
1. Beimoanwre geiicrsus:
l4mic n® 8m+ 8  hal®
1 C— 3) —— ——;
) n®  35mc®’ ) a® m? —n®
36x° 3x—15  x*-95
D (9x5y); 4 =
2) y? (9x°y); ) x+4 3x+12
2. Ynpocrure BeIpaskeHUE:
)T _c=8 8 . 9) (a—?_a+2]_ %2a
c+2 3+6 -8’ a+2 a-2) 4-a*
9 o 2 s
3. Jokaxkure TOXKIECTBO 2-y LI %I 2 : g; *6 _y-3 .
y+6y+9 y*+3%y) y -9y y+3

- 1 . 1
4. Hasecrro, aro 16x% + — = 89. Halijure 3HaueHne BoIpaxeHns 4x — —.
x? x



KonTtpoabnas padora Ne6

(1eMOHCTPalOHHBII BAPHAHT)

Bapuant Ne 1.
Nel. IToctpoiiTe rpaduk ypaBHEHHS 3X —y = 2.
Ne2. Omnpenenure, Kakas U3 IPAMbIX IPOXOANUT Yepe3 Havano KoopauHat. M mocroiite 3Ty npsamyto : y=
2x -4, y=0,5x, y=2.

Ne3. Pemute cuctemy ypaBHEHUI
x+ty=4
3x-2y=17 .

Ne4. BeraucianuTe KOOPAMHATEI TOUEK TIepecedeHts IpsMoil y = X + 2 1 okpyskHOCTH X2 + y?=10.
NeS. Pemnte cucremy ypaBHeHuin  2/3x +4/5y =0
32x+y=-4.

Kounrpoabnast padora Ne 7
(1eMOHCTPalMOHHBIIi BAPHAHT)

Bapuasnr 1

1. Pemnre HepaBeHCTBO:
a) 22x + 5 < 3(6x — 1); 6) x2 - 11x + 24 < 0.
2. Pemnre ypaBHeHue:

a) 5x — 18Jx — 8 = 0; 6) V33 - 8x = x.

3. Haitnute 06JacTh onpefesieHNsa BhipaxkKeHHd 2 — 5x.

22— X

4. Jokaxkure, yTo GyHKIUA Y = 5 yOBLIBaeT.

5. IIpy KakuX 3HAUYEHWAX NapaMeTpa p ypaBHEHHE
¥+ 2px—-Tp=0
He uMeeT KOpHei?

KonTpoabnas padora Ne 8
(IeMOHCTpPalOHHBII BAPHAHT)



BapuanTr 1

1. IlocTpoiite rpadpux GyHKOUU Y = — . YKaxkuTe 00JaCTH

x+1
onpegeneHusa GyHKIIHNU.

2. Iocrpoiite rpabuk pyuxnuu y = x2 — 2x ~ 3. C noMoInnio
rpaduka HalguTe:
a) IPOMEXXYTKHN BO3pacTaHUsd U yOuIBAaHHUA GYHKINH;
0) HanMeHbIllee 3HaYeHNe QYHKIINH;
B) OIpH KaKux 3HaveHmsax x y < 0.

3. Peminre rpadpuvecku ypasHerne —x2 - 2x + 8 = 0.

4. Pemnte rpadHueCKu CHUCTEMY YPaBHEHHH
{y = —Jx + 3,
y =|x-3|

5. Haligure 3HaueHNEe NapaMeTpa P U HAITUIIATE YPaBHEHHE OCH
CHMMeTpHH napaGoJibl, 3aJaHHOHK GopMynoit ¥ = x° + px — 24,
eCJI1 M3BECTHO, UTO TOYKa ¢ KoopamHatamu (4; 0) npunazg-
JIEKUT 9TOi mapaboue.

9 KVIACC
Kiacce KoHTpOIIbHBEIE MEPOTIPUSTHS Cpoxn

Bxoanass MOHUTOpUHTOBasi padoTa. lyeTBepTh
Kontponbnas pabora Nel lyeTBepTh
KontposbHas padora Ne 2 lueTBepTh
MounutopuHronas padora 3a 1 nmosnyroaue 24eTBepTh
KontposabHas padota Ne 3 24eTBepTh

9 Kontponbnas pabora No4 249eTBepTh
KontposbHas pabora Ne 5 3ueTBepTh
IIpomexxyTounas arrecranus. KomIuiekcHas KOHTposIbHas | 44eTBEpPTh
pabora

Bxoanast KOHTpo/IbHAsA padoTa
Jlemoncmpayuonnsiii 6apuanm
1.Haiinure 3Hauenue Boipakenus 7 -4,2-7-5,2+ 3.
N1 2)0 3)-1 4)-4

2

X
2.prOCTI/ITe BBIPAKCHHC o
x4-=1 x+1

3.Borunciaute 3v16 — V25

X

1 2)7 3)18 4)9




4.Pemmte ypaBHeHue x2 —x — 6 = 0

5.Pemute HepaBeHcTBO 3x — 8 < 9

6.Ympoctute Bepaxkenue 8h°: 2 b?

1) 3b 2) 4b  3) 4b® 4)3b°

7.PaccTosiHME OT TIOcelKa 10 TypOasbl coctaBisieT 24 kM 1o peke. B 10.00 moTopHas
JI0/1Ka BhINLIA HA TypOa3y u B 17.00 aToro ke 1Hs BepHynach oopaTHo. KakoBa coOcTBeHHas
CKOpPOCTh MOTOPHOH JIOJIKH, €CITH CKOPOCTHTEUCHHUSI PEKH 3 KM/4 M CTOSIHKA Ha TypOase
muiaachk 1 gac?

8.B psAMOYTroILHOM TPEYroJbHUKE OJMH U3 BHEMIHKX yrioB paseH 115°. Haiiaute
MEHBIIWN U3 YIJIOB MPSMOYTOJIBHOTO TpeyrojabHuka. OTBET aiiTe B rpaaycax.

KoutpoabsHas padora Ne 1
Hemoncmpayuonnstii gapuanm

1) peunte cucteMy ypaBHEHUA: 2x+y=7
Jsz-y:1
2) [lepumeTp TPAMOYTrONBHMKA paBeH 28M, a ero miomans paBHa 40M°. HaiiguTe
CTOPOHBI TPSMOYTOJIEHHUKA.
3) He BBImONHSS MOCTPOEHUS, HAMIUTE KOOPAMHATHI TOYEK IEpPEecedeHus: mapadoiibl
y=x*+4 u mpsamoit X+y=6.
4)Pemute cucteMy ypaBHEHUH: 2y-x=5
{ x2-xy-y?=29

KonTtposbnas padora Ne2
Hemoncmpayuonnsiit 6apuanm
1. Jloka3ath HepaBeHCTBO  (a - 4)? >a(a - 8).
2. U3BecTHO, uT0 3<m<6 u 4<n<5. OueHWTh 3Ha4YEHHE BbIpaxeHus: 1) 3m+n; 2)
mn;  3) m-n.
3. Pemmute HepaBEeHCTBO:
1) -2x>8; 2) 6 +x>3—2x.
4. PemmnTh CHUCTEMY HEpPaBEHCTB:

1) {5X—20 <0, 2) {Zx+40 > 30,
3x+ 18 > 0; 21 —4x < 5.

5. HaliTh MHOXECTBO peIIEHN HEPaBEHCTBA:
X+2

)22 250, 2)4x+3>2(3x - 4) - 2x.
3 6 2

6. HaiiTi mejble penieHus CHCTEMBI HEPABEHCTB:
{ 5x—1>2x+4,
x(x—6)— (x+2)(x—3) =x— 30.

KonTpoabHas padora Ne3
Jemoncmpayuonnsiit 6apuanm
1. ®ynkus 3aaana Gopmynoit f(x) = 3x>- 2x. Haiitu:
1) f(-6) uf(2);  2) Hynu QyHKIHM.
2. [Toctpouts rpaduk pyHkuu y = x> - 4x + 3. Mcnons3ys rpaduk, HANTH:



1) o6sacTh 3HAYCHHH QYHKIINU;
2) IpOMEXYyTOK YOBbIBaHUS (PYHKILIUH;
3) 3HaueHwus X, Npu KOTopsIx y > 0.

3. Toctpoiite rpaduk dynxmmm: 1) y=vx + 1; 2)y=vx + 1.

4. Haiiti 00nacth onpeeseHust QyHKIUN y == <
X "—=X—

3
5. Pemure rpadguvecku ypaBHeHue x* - 3x — 1 = - —,
X

KonTpoabsnas padoraNed
Jlemoncmpayuonnulii 6apuanm
1. Haifti BTOpO#1 1 BOCBMOM YJICHBI ITOCIIEI0BATEILHOCTH (C,, ), 3aJaHHON (HOPMYJIOH
C,=n’-2n.

2. lana apudmerndeckas nporpeccus 2, 1,8; 1,6, ... . HaliTu cymmy msitu €€ nepBbIX
YJICHOB.

3. HaiiTi nBeHaquaThlii 4ieH U CyMMY NEPBBIX IBEHAIIATH YWICHOB apu(PMEeTUIECKOM
MIPOTPECCHUH, ECIUA, = 3, dy = 1.

4. BBIUKCIIUTE CyMMY YETBIPEX MEPBBIX WICHOB F€OMETPHUECKOM mporpeccuu (&,,),
MIEPBBIN WIeH KOTOpou &= 64, a 3HaMeHaTeNb ( = % UeMy paBEH IE€CATHIN WICH 3TOU
nporpeccuu?

5. Kakue nBa uncia HaJo BCTaBUTh MEXAY uuciaMu 2 U -54, 4ToObI OHU BMECTE C
JAaHHBIMU YHCIIaMU 00pa30Balidi T€OMETPUUECKYIO MPOTPECCUI0?

Kontpoabnas padoraNe 5
Jlemoncmpayuonnulii gapuanm
1. Haiimute mpouieHTHOE co/iepKaHue xkele3a B pyae, eciid 600KT pyIibl COAEPKUT S4KT
xKernesa:

2. Haitnure nponeHTHOE cofiep:kaHue BOAbl B Meau, eciu 400r menu coaepkut 68r
BO/JIBI

3. B nepBoM capae B B 3 pa3a Oouibliie ceHa, ueM B ipyrom. Korna u3 nepsoro capas
3abpanu 20T ceHa, a B Apyroii nepese3nu 10T, To B 00enx cTango nopoBHy. CKOJIBKO CeHa ObLIO
B KaXXJIOM capae?

4. Ctunienus CTy/ICHTOB CHavyasa Beipociia Ha 15%, a motom Ha 20%. Ha ckonbko
MPOLIEHTOB U3MEHUJIACh CTUIIEH NS CTYJEHTOB?

5. Ilena ToBapa cHauana causmiach Ha 10%, a motom Beipocia Ha 15%. Ha ckomibpko
IIPOLIEHTOB U3MEHMWJIACH IIEHA TOBapa MOCJIE IBYX IEPEOLIEHOK?

Ilpomerccymounaa ammecmayus.
Jlemoncmpayuonnsiii 6apuanm
Bapuanm 1

Al. Pemmre ypasuenne: 5x° —8x+3=0 .
773437
4977

A2. Berunciure:



x> —y* =40,
x+y=10.

A3. Pemute cuctemMy ypaBHEHUM: {

A4. Haiinure obnacts onpenenenus pynkiuu Y =~/ 7 —3x.
Bl. Pemmre ypasnenne 3x° —13x*+4=0

12 4
+ =3,
xX+y x-y
C1. Pemute cuctemy ypaBHEHUIA: 8 18
_ =-1.
X—=y x+Yy







	block-5181109
	af5b5167-7099-47ec-9866-9052e784200d
	4cef1e44-9965-42f4-9abc-c66bc6a4ed05
	55fbcee7-c9ab-48de-99f2-3f30ab5c08f8
	block-5181108
	d485dce0-a80d-4f1e-aa1e-93b13f2d627b
	block-5181115
	block-5181113
	block-5181117
	block-5181105
	block-4600560
	block-5181118
	8a811090-bed3-4825-9e59-0925d1d075d6
	259521c0-37d5-43a2-b33b-95c2fb5d010b
	352b2430-0170-408d-9dba-fadb4a1f57ea
	7d5051e0-bab5-428c-941a-1d062349d11d

		2023-11-07T23:05:09+0500
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ АВТОНОМНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 86"




