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INOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISETCS OJHUM W3 OMNOPHBIX KYypCOB OCHOBHOTO OOIEro oOpa3oBaHUs: OHA
o0ecrieunBaeT U3y4eHHe IPYruxX TUCHUILIMH, KaK €CTeCTBEHHO-HAYYHOI 0, TaK U T'YMaHUTapHOTO IIUKJIOB,
e€ OocBOeHHME HEOOXOOUMO JJIs MPOJOJKEHHs OOpa3oBaHHMS M B IOBCEJHEBHOM >XKM3HU. Pa3Buthe y
00y4aromuXxcsi HAyYHBIX MPEICTABICHUH O MPOUCXOXKICHUH U CYIIHOCTH alreOpandeckux abCTpaKIui,
crocobe OTpakeHHsT MaTeMaTHMYeCKON HayKoW SBIEHUIl M MPOIECCOB B MPUPOJE U OOIIECTBE, POJIU
MaTeMaTHUYeCKOr0 MOJEIUPOBAaHUs B HAyYHOM MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS U KAYeCTB MBIIUICHHUS, HEOOXOAMMBIX [JIsl aJalTalid B COBPEMEHHOM
muppoBoM obmiectBe. M3yueHue anreOpbl oOecrieuymBaeT pa3BUTHE YMEHHUs HAOIIOAaTh, CPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBAaTh CBOM JEHCTBUS U BBIBOABI, (popmyiupoBaTh yTBepxkAeHHs. OcBOoeHHE Kypca aiareOpbl
o0OecrieunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIOIIMXCS: OHM MCIONB3YIOT JIeAyKTUBHBIE U
UHIYKTHBHBIE PacCyXJICHHs, 0000IIeHNEe U KOHKPETH3aIHI0, abcTparupoBanue u aHanoruto. O0yuenue
anreOpe mpeArnonaraeT 3HaYUTENbHBIA 00bEM CaMOCTOSITETILHON JIESTENFHOCTH 00YUYaIOMIUXCsl, TOITOMY
CaMOCTOSITENIbHOE PEIICHUE 33/1a4 ABIISETCS peaau3alueil 1eaTeIbHOCTHOTO MPUHIUIA 00yUeHHUS.

B crpykType mporpammbl ydeOHOro Kypca «Anredpa» Uisi OCHOBHOTO 00Iero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJCP)KATeIbHO-METOAMYECKUEe JHHUM: «Uucaa W BBIYUCICHUS,
«AnreOpanyuecKkue BBIPAKEHUS», «YpaBHEHHS M HepaBeHCTBa», «DyHkmum». Kaxkmas u3 stux
COJIePKaTENbHO-METOMYECKUX JIMHUK pa3BUBAeTCS Ha TMPOTSHKEHUU TPEX JIeT HU3YYEeHUsd Kypcea,
B3aMMOJICHCTBYS C JAPYTMMH €ro JHUHUAMUA. B Xoje wusydeHus y4eOHOro Kypca oOydaromumcs
PUXOIHUTCS JIOTUYECKH PacCyXIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3H € 3THM B
nporpaMMy y4eOHOTrO Kypca «AureOpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, TPEACTABICHHBIE BO
BCEX OCHOBHBIX pa3Jenax MaTeMaTUYecKoro oOpa3oBaHUS U CHOCOOCTBYIOIIUE  OBJIAJICHUIO
00y4JaroIMMUCS OCHOB YHHUBEPCAIILHOTO MaTeMaTU4YecKOro si3bika. Colep:kaTelnbHOW M CTPYKTYPHOU
0COOEHHOCTBIO Y4eOHOTO Kypca «AsreOpay sIBISIETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Yuclna W BBIYHCICHHUS» CIY)KAT OCHOBOW ISl NalIbHEHIIETO H3y4YCHUs
MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO Yy OOYYAIOMIMXCSl JIOTMYECKOTO MBIIUICHUS, (HOpMUPOBAHHIO
YMEHUS T0JIb30BaThCsl AITOPUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAUMBIX
JUIS TIOBCETHEBHOM KM3HHU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C pAlMOHAIBHBIMA W HPPAUOHAIBHBIMUA YHCIAMH, (OPMHUPOBAHUEM TIPEICTABICHUH O
JeMCTBUTENILHOM 4YHCJe. 3aBeplieHHe OCBOEHHUS YWCIOBOW JIMHUM OTHECEHO K cpelHeMy oOIeMy
00pa3oBaHUIo.

Conepxanue IByX anreOpandecKux JIMHUN — «AJNreOpandecKkue BBIpOKEHUS» M «YpaBHEHUS H
HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OOY4YalOIIMXCS MaTeMaTH4YecKoro  armapara,
HE00X0IMMOTr0 Ui PelIeHHs 3a]ad MaTeMaTHKU, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3agad. Ha ypoBHe oOCHOBHOro ooOmero oOpazoBaHHs Y4eOHBIH MaTepual TIpYyNIUPYEeTcs BOKPYT
palMoOHANBHBIX  BBIpQKEHUH. AnreOpa JEMOHCTPUPYET 3HAYCHHWE MATEMAaTWKH KakK s3bIKa IS
MOCTPOCHHUST MAaTEeMaTHYECKUX MOJIEJEH, ONMUCAHUs MPOIECCOB W SIBICHUH pearbHOro Mupa. B 3amaum
o0yueHus anredpe BXOAIT TakxkKe JalbHEeHIIee pa3BUTHE aITOPUTMUYECKOTO MBIIIICHUs, HEOOXOIUMOTO,
B YAaCTHOCTH, JUII OCBOCHMS Kypca UH(POPMATUKHU, U OBJIA/IEHHE HaBBIKAMHU JETYKTHBHBIX PACCYXICHUI.
[IpeoOpazoBanne CHUMBOJBHBIX (OPM CIOCOOCTBYET pa3BUTHUIO BOOOPaXKEHHs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Copnepxanue (yHKIMOHAIBHO-TpAQUUECKOW JIMHUU HaleIeHO Ha MOJy4YeHUEe OO0ydaroluuMHCs
3HaHUH O QYHKUMAX KaK BaKHEHIIEH MmaTeMaTH4ecKol MOJenu JUis ONHCAHUS W HCCIIEIOBaHUS
Pa3HOOOpPA3HBIX MPOIECCOB M SBICHWM B MpuUpojae U obmiecTBe. M3yueHune marepmana CrocoOCTBYET
pPa3BUTHIO y OOYYalOIUXCS YMEHHS WCIIONb30BaTh pPas3iIMUHBIC BBIPA3UTENBHBIE CPEICTBA S3BIKA



MaTeMaTHKHd — CIIOBECHbIE, CHMBOJIMYECKHE, TpauuecKkue, BHOCUT BKJIad B (opMupoBaHUE
NPECTaBICHUN O POJIM MAaTEMAaTHKH B Pa3BUTHH IUBUWIIN3ALUHN U KYJIbTYPHI.

CormacHo ydeOHOMY IUIaHy B 7-9 Kjaccax wu3y4aeTcss ydeOHBI Kypc «Anrebpa», KOTOpBIi
BKJIIOUAET CJIEYIOIINE OCHOBHBIE paslienbl coaepkaHus: «Uucina U BBIYUCICHUN», «AJredpanyeckue
BBIPAKEHUS», «Y PAaBHEHUS U HEPABEHCTBA», «DyHKIIUNY.

Ha usydenue yuebnoro kypca «Anredpa» orBoaurcs 306 gacoB: B 7 kiacce — 102 yaca (3 yaca B
Heqeno), B 8 kiacce — 102 yaca (3 yaca B Hegenro), B 9 kiacce — 102 ygaca (3 yaca B HEZIeNi0).

COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHbIE W JECATHYHBIC, NEPEX0] OT OAHON (opMbl 3amucu JIpobel K ApYyrou.
[lonATHE panMOHAIBPHOIO 4YHUCHA, 3allUCh, CPAaBHEHUE, YIOPSAOYMBAHME PALMOHAIBHBIX YHCEIL.
Apudmernueckue ACHCTBHS C pallMOHAIBHBIMH YHCIaMH. PemieHue 3amad M3 peaqbHON MPAKTUKU Ha
4acTH, Ha IpoOu.

CreneHb ¢ HaTypajJbHBIM IOKa3aTeJeM: OIpelesieHue, NMpeoOdpa3oBaHUe BHIPAKEHUNW Ha OCHOBE
olpeieNIeHus], 3anuch 0onbmuX yucen. [IponeHTsl, 3anuch NPOLEHTOB B BUJE APOOU U IpodU B BUIE
IIPOLICHTOB. TpU OCHOBHBIE 33J1a4M HA MPOLEHTHI, PEIICHUE 3a7a4 U3 PEAIbHON IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NIpsiMasi U 00paTHas MPOIOPLMOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemMeHHbBIE, YUCIOBOE 3HAYECHHE BBIPAXKEHHUS C MEpeMEHHOW. JlomycThumbie 3HA4YEHUSA
nepeMeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXAy BEIMYMHAMU B Buae (opmynsl. Beruncinenus mno
dopmynam. IlpeoGpa3oBanne OyKBEHHBIX BbIpR)KEHHUH, TOKIECTBEHHO DPABHbIE BBIPAXKEHUS, MpaBUIIa
npeoOpa3oBaHUsl CyMM U IPOU3BEICHUH, IMpaBHUa PACKPBITUS CKOOOK M MPHUBEICHHUS MOJOOHBIX
CllaraeMbIx.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OpHowieHbl M MHorouwieHsl. CreneHb MHoOrowieHa. ClIOKEHHME, BBIUUTAaHUE, YMHOXECHHE
MHOro4€HOB. DOpMyIbl COKpAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMBbl M KBajapaT pasHocTH. Dopmyiia
pa3HOCTH KBagpaToB. Pas3noxeHne MHOrO4wIEeHOB HA MHOKUTEIH.

YpaBHeHHUs1 M HEpaABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHS, IpaBWJa MpPeoOpa3OBaHUs YpaBHEHHs, pPaBHOCHIBLHOCTh
YpaBHEHUM.

JInHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIIO KOpPHEH JIMHEHMHOIO YpPaBHEHMs, pELICHUE
JUHENHbIX ypaBHeHUl. CocTaBieHHME ypaBHEHHMIl O YCIOBHIO 3adaud. PemieHue TEKCTOBBIX 3a1ady ¢
MIOMOILBIO YPAaBHEHUM.

JluneliHoe ypaBHEHHUE C ABYMS IIEpEMEHHBIMHU U ero rpaduk. Cucrema ByX JIMHEHHBIX YpaBHEHHH
C JBYMs IEpeMEHHbIMHU. PelieHue cucreM ypaBHEHMH cIocOOOM MojacTaHOBKU. IIpumepsl pemieHus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CHCTEM YPABHEHUM.

DOyHKIUHA

Koopaunara Ttouku Ha mnpsAMoi. YUucioBele MpOMEXYTKH. PaccTosHMe Mexay ABYMs TOUKAMHU
KOOPJIMHATHOW MIPSIMO.

[IpsmoyronpHass cucrema koopawHat, ocu OX m Oy. AlGcumcca W OpJWHATA TOYKH Ha
KoopanHaTHOM 1utockoctu. [Ipumeps! rpadukoB, 3agaHHbIX GopmynaMu. UTeHne rpaduKoB peaabHBIX
3apucumocteil. Ilonstue ¢ynkumu. I'padpuk ¢ynkumu. CpoiictBa (QyHkimil. Jluneinas ¢ynkuus, eé



rpaduk. ['paduk pynkuum y = [X|. I'paduueckoe perieHre TUMHEHHBIX YpaBHEHUH M CUCTEM JIMHEWHBIX
YpaBHEHUM.

8 KVIACC

Yuciia ¥ BBIYHMCICHUSA

KBanpatHslit kopenp u3 yncia. [lonstie 00 uppanuoHaibHOM Yucie. JlecaTnyHbie TpuOInKeHUs
UppanvoHaNbHBIX uKced. CBOHCTBa apu(MeTHUECKMX KBaJIpaTHBIX KOPHEW W MX TNPHUMEHEHHE K
peoOpa30BaHUIO YHUCIOBBIX BHIPAKCHUN U BHIYUCICHUSAM. [leficTBUTENIbHBIC YHCIIA.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKUCIA.

Anredpanyeckne BbIPaKeHUs

KBaznpaTHblil TpEXUIIEH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOKHUTEIIN.

Anrebpanyeckas npoOb. OCHOBHOE CBOWCTBO anredOpandeckoi apodu. CrokeHue, BbIYUTAHUE,
YMHOXXEHUeE, JieJIeHHe ajreOpanyeckux Apooeil. ParyonanbHble BIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyina KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemennue
yYpaBHEHHIA, CBOSIINXCS K TMHEHHBIM M KBaIpaTHBIM. [IpocTeiimue 1poOHO-paroHaIbHbIE YPaBHEHHUS.

['padmueckas uHTEpIIpETaLIUs YPABHEHUM C IBYMs IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YpaBHEHUN
C IByMs IIepeMeHHBIMU. [IpuMepsI peleHns cucTeM HETMHENHBIX YPABHEHHM € JBYMs IIEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3ajay anredpanyeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA M UX CBoiicTBa. HepaBeHCTBO ¢ OJHONM NepeMeHHOH. PaBHOCHIIBHOCTB
HepaBeHCTB. JInHElHbIe HepaBeHCTBAa C OJHOM nepeMeHHON. CHucTeMbl JIMHENHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOyHKIUUHA

[Tonsitre pynakuuu. OOIACTh ONMpPENeTCHUS W MHOXKECTBO 3HaYeHUH QyHKuH. CriocoObl 3a1aHus
(GyHKIMIHA.

I'paduk ¢ynxinuu. Yrenue cpoiictB ¢yHkiuu no e€ rpaduxy. Ilpumepsl rpadukoB GyHKIMM,
OTPaXKAIOIIUX PEABHBIE IIPOLIECCHI.

@DyHKIMY, ONUCHIBAIOIINE TPSAMYIO U OOpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, UX Tpa(UKH.
OyHKIMU Y = X2,y = X3,y = VX, y=|X|. I'padudeckoe penieHre ypaBHEHHIi H CHCTEM YpaBHECHH.

9 KJIACC

Yucaa v BLIYUCIEHUS

PanmonaneHbie 4Kcna, UppallMOHANBHBIE YUCIIA, KOHEYHbIE U OSCKOHEUHBIC ACCITUYHBIC APOOH.
MHOkecTBO NeHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YMCIa KaK OECKOHEYHBIE NECSATHUYHBIE IAPOOH.
B3anMHO OIHO3HAYHOE COOTBETCTBHUE MEXKIY MHOMXECTBOM JICMCTBUTENIBHBIX YUCET M KOOPAWHATHOU
IPSIMOIA.

CpaBHeHuE NeHCTBUTENBHBIX YUCEI, apu(pMeTHYecKue NeUCTBUS C IeUCTBUTEIHLHBIMU YHCTIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UTUTETLHOCTD MIPOIIECCOB B OKPYKAIOIIEM MHpE.

[Tpubmx€HHOE 3HAYCHHE BEIMYHHBI, TOYHOCTh MpuOmmkeHus. Okpyriaenue uncen. [Ipuknnka u
OIICHKA PE3YJIbTATOB BBIYNCICHUM.

YpaBHeHHUs M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOASAIIUXCS K TUHEUHBIM.

KBanmpaTtHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOISIIMXCS K KBaJpaTHbIM. bHKBaapaTHOE
ypaBHeHue. IIpumepsl penieHuss ypaBHEHUM TpETbEd W YETBEPTOW CTENEHEN pa3oKEHHEM Ha
MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3aaay  anreOpandyecKum
METOJIOM.



VYpaBHeHUE C ABYMsI IIEpEMEHHBIMU U ero rpaduk. Pemienne cucreM NByX JIMHEHHBIX YpaBHEHHH C
IByMs IIEpEeMEHHBIMM. PelieHue cucreMm IByX ypaBHEHHMH, OAHO M3 KOTOPBIX JMHEHHOE, a IpPYyroe —
BTOpOH crerneHu. I'paguueckas HHTEpIIpeTals CUCTEMbI YPaBHEHHH € IByMsI IEPEMEHHBIMHU.

Perienue TekCcTOBBIX 3a7au anredpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Peuienne JIMHEWHBIX HEPABEHCTB C OJTHOM IIEpEMEHHOM. PellleHne cucTeM JIMHENHBIX HEPABEHCTB €
onHOW mepemeHHOM. KBanparHele HepaBeHcTBa. ['padmueckas MHTEprpeTalusi HEPaBEHCTB U CHUCTEM
HEPABEHCTB C ABYMs IIEPEMECHHBIMU.

DOyHKIUHA

KBanpatnunas ¢pynkuus, e€ rpaguk u cBoiictsa. [lapaboina, KOOpAHMHATEI BEPIIMHBI TapaboIIbl, OCh
CUMMETpPUHU TapadoIbI.

Ipaduxn dynkmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

Yucii0BbIe NMOCIE10BATEIBHOCTH U NPOrPECCUH

[TonsiTe 4YMCIOBOM  IOCIENOBATEIBLHOCTU. 3aJlaHHUE IIOCIENOBATEIIBHOCTH  PEKYPPEHTHOU
dbopmyroit u popMyIoi N-To YiIeHa.

Apudmerndeckass u reomerpuueckas nporpeccur. Popmyssl N-ro 4YjaeHa apuPMETHYECKOH U
TFEOMETPUUYECKOM MPOTPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300paxeHne 4iI€HOB apU(PMETHUYECKOM U TE€OMETPUYECKOM Mporpeccuid TOYKaMH Ha
KOOpPJMHATHOM IIIOCKOCTU. JINHEHHBIN U SKCITOHEHIIUAIbHBINA POCT. ClI0KHbIE POLIEHTHI.

INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE pe3yJIbTAThl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca «Anredpay XapakTepu3yTCs:

1) naTpuoTHYecKoe BOCIIUTAHME:

IPOSIBIIEHUEM HHTEpeca K IMPOLUIOMY M HACTOSILIEMY POCCHICKOM MaTeMaTUKH, LEHHOCTHBIM
OTHOLIEHHEM K JOCTHM)KCHHUSM POCCUHCKHX MAaTEMaTHKOB M POCCHHCKONM MaTeMaTU4YeCKOW HIKOJIBI, K
UCIIONIb30BAHUIO ATHX JOCTHKEHHI B IPYTUX HayKax U MPUKIATHBIX cepax;

2) rpa:kIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBbIO K  BBIOJIHEHHUIO OOS3aHHOCTEM TpakJaHWHA W pealus3aluu ero Ipas,
IPEJICTaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npolenyp TpakIaHCKOro ooOmiectBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXKJIEHHUIO
STHUYECKHX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JOCTHKEHHH HayKd, OCO3HAHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX NMPUHIIUIOB B JESATEIILHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE YYacTU€ B pEUICHUM NPaKTUYECKUX 3aJad MaTeMaTUYECKOH
HalpaBJIEHHOCTH, OCO3HAHWEM BAa)KHOCTH MAaTEeMaTHYECKOTO 0Opa30BaHUs Ha MPOTSHKEHUU BCEH KHU3HU
JUISL YCTICTHOW MPOGdeCCUOHATBHON ESITEIBHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HUHIUBUIYaTbHOW TPAeKTOPUU 00pa3oBaHUS U KM3HEHHBIX IJIAHOB C YYETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOe BOCIMTAHUE:

CIIOCOOHOCTBIO K AMOILIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTeMAaTHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKJIeHUI, yMEHHIO BUAETh MaTeMaTUUYeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:



OpHUEHTAIMEH B JESITEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOIBI U OOIIECTBA, MOHUMAHUEM MAaTEMaTHYEeCKOW HAYKU KaK
chephl 4eIOBEUECKOW NEATEILHOCTH, STANOB €€ Pa3BUTHS M 3HAYMMOCTHU ISl Pa3BUTHS IMBUIM3AIINU,
OBJIQJICHHEM SI3bIKOM MaTE€MaTHKH M MaTeMAaTHYeCKOW KyJbTypOW KaK CpEICTBOM ITO3HAHHUS MHpA,
OBJIAICHUEM HpOCTef/'IH_II/IMI/I HaBbIKAMH HCCHCHOB&TGHBCKOﬁ ACATCIIbHOCTH,

6) ¢usnyeckoe BocnuTaHUue, (POPMHUPOBAHUE KYJBTYPbl 3J0POBbS H 3MOLHMOHAJIBLHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO TPUMEHSATh MAaTEMAaTUYECKHE 3HAHUS B HMHTEPECax CBOETO 3J0POBbS, BEACHUS
3I0pOBOr0 00pa3za JKM3HM (37I0pOBOE TUTaHWE, COAJaHCHPOBAHHBIM PEXKUM 3aHATHUA W OTIbIXA,
perynsipHas ¢pu3HUecKass aKTUBHOCTH), C(hOPMHPOBAHHOCTHIO HaBbIKa pedieKcHu, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPyroro 4eJIoBeKa;

7) 3K0JI0rH4YecKoe BOCIIUTAHUE:

OpPHUCHTAIlMEH Ha NPUMEHEHHWE MATeMAaTHMYECKUX 3HAHWW I pEHICHHS 3ajad B 001acTH
COXPAHHOCTH OKPYXArOUIEH Cpelibl, INIAHUPOBAHUS MOCTYIIKOB U OLUEHKU MX BO3MOKHBIX MOCJIEICTBUN
JUTSL OKPYXKAIOIIEH Cpe/bl, OCO3HAHUEM TJI00AIIEHOTO XapakTepa AKOJIOTUYECKUX MPOOJIeM M MyTed uX
pEIICHUS;

8) axanTanus K MI3MEHAIUMCS YCJI0BUSM CONMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBHO K I[CflCTBPI?IM B }’CJIOBI/UIX H€OHpCI[CJIéHHOCTI/I, ITIOBBIIIICHU IO ypOBHH CBOGﬁ
KOMIICTCHTHOCTHU qepe3 HpaKTI/I‘IGCKYIO ACATCIIBHOCTh, B TOM YHCJIC YMGHI/IC y‘II/ITI)CSI y [[pyrI/IX JIIOI[Cﬁ,
npuoOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKY U KOMIIETEHIIUU U3 OIbITA IPYTHX;

HEO0OXOUMOCTHIO B (POPMHPOBAHUH HOBBIX 3HAHUHN, B TOM uucie (GOPMYIUPOBATh UAEU, TIOHSITHS,
THUIIOTE3bI 06 O6”I>€KT21X n ABJICHUAX, B TOM YHCIIC paHee HCU3BECTHBLIX, OCO3HaBaTh [le(i)I/ILII/ITBI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO CHUTYallMI0 Kak
BBI30B, TPEOYIOIIUI KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMBbIE PEIICHUS U JEHCTBUS, GOPMYTUPOBATH U
OILICHHUBATH pI/ICKI/I " II0CJICACTBHA, q)OpMI/IpOBaTL OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/1bHBbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

® BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMATUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIIEHUA MEXJy HOHATUSAMH, (HOPMYIMPOBATH OIpPENENCHUs] TMOHATHH, YCTaHABIMBATb
CYIIECTBEHHBIN MPU3HAK KIacCU(UKALIMH, OCHOBAHUS JJIsi 0000IIEHNS U CPAaBHEHUS, KDUTEPUH
IIPOBOJIMMOIO aHAJIN3A;

® BOCIPUHMMATh, (OPMYIMPOBATH U MNPeoOpa3oBbIBATh CYKICHUSA: YTBEpAMUTEIbHbIE H
OTpHULATENIbHbIE, EMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIBIATH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M UM MPOTUBOpeuYMs B (hakrTax,
JaHHBIX, HaONIONEHUAX M  YTIBEPKACHUSAX, TMpeasaraTb KpUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JenaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIO4YEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e pa30bupaTh J0Ka3aTEJbCTBA MATEMAaTHMUECKUX YTBEPXKIECHUU (MpsAMble U OT MPOTUBHOIO),
IPOBOJIUTH  CAMOCTOSITENIBHO  HECJOXHBIE  JOKa3aTelbCTBA  MaTeMaTH4YecKHX  (DaKTos,
BBICTPAaWBaTh apryMEHTAllMI0, MPHUBOAMTH MPHUMEPHl W KOHTPIPUMEPBI, OOOCHOBBHIBATH
CcOOCTBEHHBIE PacCyXICHUS;



BBIOMPATh CIOCO0 pemieHus y4eOHOW 3amadyu (CpaBHHUBATh HECKOJIBKO BApHWAHTOB PEIICHUS,
BHIOMpPATh HANOOJIEE OIXOASIINHI ¢ YIETOM CaMOCTOSTEIHHO BBIZCICHHBIX KPHTEPHEB).

Ba3oBble ucciienoBaTe/IbCcKHe 1eiicCTBUA.

HCIIOJIb30BaTh BOIPOCHI KaK HCCIICIOBATCIbCKHMI WHCTPYMEHT IO3HaHHS, (OPMYIHPOBATH
BONPOCHI, (PUKCUPYIOIIHE MPOTHBOPEIHE, IPOOIEMY, CAMOCTOSITEIILHO YCTaHABINBATH HCKOMOE
U JIaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIINIO, MHCHHUE;

MPOBOJMTH MO CAMOCTOSITEIFHO COCTABICHHOMY IUIAHY HECIIOKHBIN IKCIIEPUMEHT, HEOOIbIIOE
HCCJICJIOBAHKME I10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSTENILHO (hOpPMYJIHpPOBaTh OOOOIICHUS W BBIBOJABI IO pe3yjabTaTaM MPOBEASHHOIO
HAOJII0JICHUS, UCCIICAOBAHUS, OIICHUBATh JIOCTOBEPHOCTD MOJIYUEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011IEHHI;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCa, a TAK)KE BBIABUIATH MPEATOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

BBISIBIISITh HEAOCTATOYHOCTh M HM30BITOYHOCTH HMH(OPMAIMH, NAaHHBIX, HEOOXOAMMBIX JUIS
peleHus 3a1a4u;

BbIOMpaTh, AaHAJIM3UpPOBAaTh, CHCTEMAaTU3UPOBATb M  UHTEPIPETUPOBATH HHGPOPMALUIO
pa3IMYHBIX BUJOB U (DOPM MPE/ICTABICHHUS,

BBIOMpaTh (GopMy mpeacTaBIeHHs HWHPOPMALMK M HUIFOCTPHPOBATH peIIacMble 3a/laud
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;

OLICHMBAaTh HAAEKHOCTh HMH(GOPMALlUUM IO KPUTEPHUSM, IMPENJOKEHHbIM YUYUTEIEM WIU
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMmyHHKaTHBHBIE YHUBEpCaJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIIPMHUMATh U (HOPMYJIUPOBATH CYX/IEHUS B COOTBETCTBUHU C YCIOBUSAMU U LEJISIMU OOILEHMS,
SCHO, TOYHO, TPAaMOTHO BbIpa)kaTb CBOI0 TOYKY 3pEHHUSl B YCTHBIX M IUCHbMEHHBIX TEKCTax,
JIaBaTh MOSCHEHUS MO X0y PEIlIeHUs 3a/Jaul, KOMMEHTHUPOBATh MOJyYEHHBINH PE3yIIbTaT;

B XoAe OOCYXIeHHUs 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYXJIaeMOWl TeMbl, MpPOOJIEMBI,
perraeMoil 3aa4uM, BbICKa3bIBaTh WJEH, HAllEJIEHHbIE HA MOMCK PEILEHUs, COMOCTaBIsATh CBOU
CYXJIEHUS C CY)KICHHUAMHU JAPYIMX yYaCTHUKOB JMANOra, OOHApyXHUBaTh pa3jinive U CXOJICTBO
MO3ULIMH, B KOPPEKTHOU opme (HOopMyTHUpOBaTh pa3HOITIACHsI, CBOU BO3PAKEHHUS;
OpPEACTaBIATh PE3yJNbTaThl pelIeHUs 3a7ayd, OSKCIEPUMEHTa, HCCIeI0OBaHUs, IPOEKTa,
CaMOCTOSITENIbHO ~ BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 33Jad MpPE3eHTAlu |
0COOEHHOCTEHN ayAUTOpUH;

NOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HHAMBHIYalbHOH pabOThl IpH
pelIeHnH yueOHbIX MaTeMaTHUYECKUX 3a/1a4;

INPUHUMATH 11€JIb COBMECTHOMN JI€ATENBHOCTH, INIAHUPOBATh OPraHU3aIMI0 COBMECTHOW padoThI,
pacnpenenatb BUIbl paloOT, J0roBapUBaThCs, OOCYXKJIaTh MPOIECC U Ppe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOIBKUX TIOIEH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (00CyxkIeHus, OOMEH MHEHMSIMH, MO3TOBBIE
IITYPMBl U JIPYTHE), BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBHS C
JPYTUMH YJieHAMH KOMAaHbI, OLIEHMBATh KadeCTBO CBOErO BKJIaJa B OOMIMH MNPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranmsanms:



® CaMOCTOSITEJIBHO COCTABJIAThH IJIaH, AJTOPUTM pPELIeHMs 3aJadyu (MM €ro 4acTh), BBIOMpATh
crnoco0 pemieHus ¢ Y4ETOM HUMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUN C yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHAJIBLHBII HHTEJJICKT:

e BIaIeTh CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTpPOJIA Tpolecca M pe3yibTaTa pElICHHS
MaTeMaTHYeCKOH 3aauHu;

e [PEABUACTH TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb IIpU PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTHBBl B JIESITEILHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HAWIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OLEHUBAaThb COOTBETCTBUE pE3yjbTaTa JEATEIbHOCTH IIOCTABICHHOW LE€IUM U  YCIOBHAM,
OOBSICHATH NPUYUHBI JOCTH)KEHUS WM HEJJOCTHXKEHUS LI€IH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIty 00y4eHHs B 7 Kjacce 00yJarOIIHIACS MOJIYIUT CICTYIOIINE TPEIMETHBIC PEe3yIbTaThI:

Yuciia ¥ BbIYHMCICHHSA

BeinmonuATe, coderas ycTHble W IHUCbMEHHbIE HNpUEMBI, apudmeTHdeckue MAEUCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxonuTe 3Ha4YeHHsT YHCIOBBIX BBIPAKEHUH, NMPUMEHATH pa3zHOOOpasHbIE CIIOCOOBI U MPHEMBI
BBIYMCIICHHSI 3HAYCHUI APOOHBIX BBIPAKEHUH, COMIEpKAIUX OOBIKHOBEHHBIE U JECATUYHbIE IPOOH.

[Tepexoaute OT 0AHOM (GOPMBI 3amKMCH YMCceN K APYroi (ImpeoOpa3oBbIBaTh JAECATHUHYIO JpOoOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUUHYIO IpOOBb).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATP NPUKUAKY M OLEHKY pe3yjbTaTa BBIUMCICHHH, OLICHKY 3HAYEHHH YMCIOBBIX
BBIPAKCHUI. BBINOIHATE NEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU NIOKA3aTEISIMH.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemateh  mpakTUKO-OpMEHTHUPOBAaHHBIE  3aJauM, CBA3aHHBIE C  OTHOILIEHHWEM  BEJIMYUH,
IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMM, HHTEPIPETHPOBATh pPE3YyJbTaThl pELICHUs 3a1ad ¢
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp3oBaTh anredpanyeckyr0 TEPMUHOJIIOTMIO U CUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUH NMPU 33aHHBIX 3HAUEHHUSIX MEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHusl LENOr0 BBIPRKEHUS B MHOTOYIEH IPUBEAECHUEM TMOJOOHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BbInonHATE YMHOXKEHHE OJIHOYJIEHAa HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOTOWIEH, NMPUMEHSTh
dbopMyIbl KBajipaTa CyMMBI U KBajpaTa pa3HOCTH.

OcymiecTBIATh Pa3oKeHHE MHOTOYWIEHOB Ha MHOMKUTENM C TMOMOILNBIO BBIHECEHHMS 3a CKOOKHU
00IIero MHOXUTEJIS, TPYNIUPOBKY ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHsTh NpeoOpa3oBaHUsS MHOTOUJICHOB MJI PELICHUS PpazlUYHbIX 3aJad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON TPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HaTypaJdbHBIMH IIOKa3aTeNIIMU Ui [peoOpa3zoBaHUs
BBIPAKCHUI.

YpaBHeHus1 M HEpaBEHCTBA

PemaTs nuHelHbIE ypaBHEHMSI ¢ OAHON NEPEMEHHON, MPUMEHSS MpaBUia epexoaa OT UCXOAHOIO
YPaBHEHHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, ABIISETCS JIM YUCIIO KOPHEM YpaBHEHMUS.



[TpuMmeHsTH rpaduveckre METOIbI IPH PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[Tonbupars npuMepsl Hap 4YHCEN, SBISAIOUIMXCS PELICHWEM JIMHEHHOro ypaBHEHUS C IBYMs
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH I'paMK JMHEWHOTO YpaBHEHHUS C JBYMs IE€pPEMEHHBIMH,
HOJIB3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PELICHUST YPABHEHUSI.

Pemate cucremMbl ABYX JTMHEWHBIX YPaBHEHHH € IBYMs IEPEMEHHBIMH, B TOM YHCJIE IPaUIECKH.

CocTaBATh M pellaTh JMHEWHOE ypaBHEHUE WM CUCTEMY JMHEWHBIX YPABHEHWM IO YCIOBHIO
3aJ]a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4y IIOJIyYE€HHBIN PE3yJIbTaT.

DOyHKIUHA

N300paxarh Ha KOOPAMHATHOM MPSAMOI TOUKH, COOTBETCTBYIOIINE 3alaHHBIM KOOPAUHATAM, JIYYH,
OTPE3KHU, UHTEPBAIbI, 3aIIMCHIBATH YMCIOBBIC IPOMEKYTKH Ha aIreOpandecKoM s3bIKeE.

OTtmeuaTh B KOOPAMHATHON IJIOCKOCTH TOYKHM [0 33/JlaHHBIM KOOpJIMHATaM, CTPOUThb Ipaduku
nuHerHbIX GyHkiui. Ctpouts rpaduk GyHKIUU Y = [X|.

OnwuceiBaTh ¢ TOMOIIBI0 (YHKIUN H3BECTHBIE 3aBHCHMOCTH MEXAY BEIMYMHAMHU: CKOPOCTD,
BpEMs1, pacCTOSTHUE, [IeHa, KOIMYECTBO, CTOMMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHue GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumarbs rpaduueckuil croco0 mpencTaBieHUs W aHaiuW3a HHQOpMAIMM, W3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB peaTbHBIX IPOIECCOB U 3aBUCHMOCTEH.

K koniy o0yuenus B 8 kj1acce 00yJaromuiics MOIydUT CIECTYIONIUE TPEIMETHBIE PE3yIbTATHI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh Ha4albHBIE MIPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHMCEN AJI CPABHEHMS,
OKPYTJICHUS ¥ BBIYMCIICHUH, N300pakaTh ICHCTBUTEIbHBIC YHCIa TOYKAMU Ha KOOPAMHATHOMN MPSIMOH.

[IpuMmeHsTh TOHSTHE apU(PMETUYECKOro KBaJApPaTHOrO KOPHS, HAXOAWThb KBaJpaTHbIE KOPHH,
UCTOJB3YS MIPU HEOOXOIUMOCTH KalbKYJISTOP, BBIIOJIHATH MPEoOpa3oBaHUs BBIPAKEHUH, COJEpKaILUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucy OOJBIIMX M MaJbIX YHCENT C TOMOIIBIO JECATHYHBIX IpoOel M cTeneHen
yucna 10.

AuredpanyecKkne BbIPaKeHUs

[TprMeHATh MOHATHE CTENEHHU C IIeNbIM IOKa3aTesIeM, BBIMOIHATh NMPeoOpa3oBaHMsl BhIPaKEHUI,
COJZIepIKAIIMX CTEIEHH C LEIbIM IT0KA3aTeIEM.

BbInonHATE TOXAECTBEHHbIE NPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IpaBUII
JIecTBUI HaJl MHOTOUJIEHAMH U alreOpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumeHsTh TpeoOpa3oBaHUsl BBIPAXKEHUHM I pEUIEHMs] pa3iMuYHbIX 337ad M3 MAaTeMaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHus! M HEpABEHCTBA

Pemate JMHENHBbIE, KBaJpaTHbIE YPaBHEHMsS U PALlMOHAIBHBIC YPAaBHEHUSA, CBOIAILLUECS K HUM,
CHUCTEMBI JIByX YPAaBHEHUH C IByMs IEPEMEHHBIMU.

IIpoBOINTE MpOCTENIIME HCCIEAOBAHMS YPAaBHEHMM M CUCTEM YpPAaBHEHMM, B TOM 4YHUCIE C
OpUMEHeHHEM TIpaduyecKux NpeicTaBiIeHui (ycTaHaBIMBaTh, MMEET JHM YypaBHEHHE WIM CHCTEMa
YPaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTh OT ciOBEeCHON (OPMYIHMPOBKHU 3aladuu K €€ anreOpandyeckod MOJAENTU C MOMOIIBIO
COCTABJICHUSI YPAaBHEHMs WJIM CUCTEMBl YPAaBHEHMI, MHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4U MOJIYYCHHBIN pe3ynbTar.

IIpuMeHATH CBOMCTBA YHUCJIOBBIX HEPABEHCTB [UI CPAaBHEHUS, OLIEHKH, peularb JIWHEHHBIE
HEPAaBEHCTBA C OJIHOM NMEPEeMEHHON W MX CHUCTEMBI, J1aBaTh Ipa@HUuecKyl0 WILIIOCTPALMIO MHOXKECTBA
pelIeHn HepaBEHCTBA, CHCTEMBI HEPABEHCTB.

DOyHKIUHA



[ToHrMaTh W WCIMOJB30BAaTh (YHKIIMOHATIBHBIC TOHATHS M SI3BIK (TEPMUHBI, CHMBOJHYECKHE
0003HaYCHMsI), OMPENENATh 3HaueHHWe (YHKIMU 10 3HAYCHHWIO apryMEHTa, ONPEIeNATh CBOWCTBA
byakmn 1Mo e€ rpaduky.

Ctpouts rpaduku 3JeMeHTapHBIX QYHKIHUHI BHUA:

y =k/X,y=x2,y=x3,y = x|, y = VX, OIiCHIBATH CBOICTBA YNCIOBOH (GYHKIHH MO e8 rpaduKy.

K koHiy o0ydenus B 9 kjacce 00yJaromuiics MoIyqyuT CIeIyIONIUe MPeIMETHbIE Pe3yIbTaThI:

Yucia ¥ BEIYHCTEHUSA

CpaBHUBaTh U YIOPSAIO0YNBATH PALIMOHAIBHBIE U UPPALIMOHAIIbHBIE YUCIIA.

Bremonusate apudmernyeckue AEMCTBHS C palUMOHAIBHBIMM YHUCJIAMU, COYETash YCTHbIE H
MUCbMEHHBIE TPUEMBI, BHITIOIHSATH BRIYUCICHUS C UPPAIMOHATBHBIMU YHCIIAMH.

HaxomuTe 3Ha4YeHWs] CTEMEHEW ¢ LEJIbIMH IOKa3aTelsIMH M KOPHEH, BBIUMCIATH 3HAYCHHS
YHUCJIOBBIX BBIPAKECHUM.

OKpyrisTh JEeUCTBUTENbHBIE YHCIA, BBIMOJIHATH MPUKUAKY pE3yJbTaTa BBIUMCICHUN, OLICHKY
YHCIIOBBIX BBIPAKCHUIH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemarp nuHEWHBIE W KBagpaTHBIC ypPaBHEHWsS, YPAaBHCHHsI, CBOJISIIMECS K HUM, MPOCTEHIIHE
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemmath cucteMbl IBYX JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEMBI IBYX YpPaBHEHHIH,
B KOTOPBIX OJTHO YPaBHCHHE HE SIBJISICTCS JTMHCHHBIM.

Pemate TekcTOBBIC 331a4M aNreOpanuecKUM CIIOCOOOM C TIOMOIIBIO COCTABIICHUS YPaBHEHUS HIIH
CUCTEMBI IByX YPaBHEHHH C ABYyMs [IE€PEMEHHBIMHU.

[IpoBoauTh mpoOCTEiIIMe HCCIEAOBAHUS YypPaBHEHUN U CHCTEM YypaBHEHUH, B TOM YHCIE C
NPUMCHEHUEM TpapUYecKuX TIpeACTaBIeHUH (yCcTaHABIWMBATh, WMEET JIM YPAaBHCHHE WJIH CHCTEMa
YpaBHEHHIA PELICHHUS, €CIIH UMEET, TO CKOJIbKO, U TIpoUee).

Pemars nuHeiHbIe HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pakaTh pellleHuEe HEPABEHCTB Ha
YHCIIOBOM MPSIMOM, 3aMUCHIBATh PEIICHNE C TTOMOIIbIO CHMBOJIOB.

Pemarh cucTeMbl JIMHEWHBIX HEPABCHCTB, CHCTEMBbI HEPABEHCTB, BKIIOYAIONINE KBAJpPaTHOE
HEpaBEHCTBO, H300paXaTh pelIeHHe CUCTEMbl HEPAaBEHCTB Ha YHCIOBOM MPSMOH, 3aITUCHIBAThH PELICHHE C
MOMOII[bIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7a4.

DyHKIUUHA

PacrioznaBath (QyHKIMHM W3Yy4EeHHBIX BHJIOB. [lOKa3pIBaTh CXEMaTHYECKH PACIIOJIOKCHHE Ha

KOOPJMHATHOM MI0CKOCTH TpadukoB GyHKIMMA Buma: Y = kKX, y = kx + b,y =k/x,y=ax2 + bx + ¢,y =
X3,y = VX, Y = |X|, B 3aBUCHMOCTH OT 3Ha4YeHH KOI()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth u n300pakaTh cXeMaTHUYECKHU I'padUKH KBaJApaTHUHbIX (YHKIUI, OMHCHIBATh CBOWMCTBA
KBaJIpaTUUHBIX (QYHKIUI 110 UX rpadukam.

Pacrnio3HaBaTh KBaJpaTW4Hyl (QYHKUIMIO 1O ¢opMmyne, NPUBOIUTH IMPUMEPHl KBaJApPaTUYHBIX
(GyHKUUN U3 peabHON KU3HU, PU3UKU, TECOMETPHUH.

YucJi0BbIE MOCJIE10BATEIbHOCTH U IPOrPECCUH

Pacnio3naBaTh apudMeTndeckyo U reOMEeTPUUECKYI0 IPOrPEeCcCUU MPHU Pa3HbIX CIoco0ax 3a/1aHusl.

BbIMONHATE BBIYMCICHHUS C HUCHONb30BaHUEM (GOpMyn N-ro  uYjieHa apudMeTHUecKol U
TEOMETPUUECKOM MPOTPECCUI, CyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbl MOCIEeI0BAaTEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemarp 3amaum, cBA3aHHBIE C YHCIOBBIMU IOCIEAOBATEIbHOCTSAMHU, B TOM YHCIE 3aJadyd U3
peabHOM JKU3HU (C UCTIOIBb30BAHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
MPOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 Yucma v Beruncienusa. PanimonansHble 21 1 bu6mmoreka [IOK
yKcla https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
2 A 2 1
ArCOPAHCCKAC BHIPAKEHILA 6 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 2
3 ¥ PpaBHCHILA i HEpaBeHCTBa 3 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 K . D 25 1
OOPAMHATHI 1 rpadukit. PyHKIH https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
1T 7
° OBTOpeHHE 1 0000ICHHE 3 https://m.edso00.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBIII (0) CTBO YACOB I1O 102 8 0

[NPOTPAMME



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruucinenus. KBagpaTaeie KOpHU 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 15 1 bu6mmorexa [IOK
HOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BoIpaKCHUS. 7 bubnnoreka [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BhIpaKeHHU . 5 1 bubnuoreka [IOK
AnreOpanueckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe bubnuotexa [JOK
5) 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnunorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIH. OCHOBHBIE HOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yHKus. THCIOBbIE pyHKLMIL https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 2
0 OBTOPCHHE 1 0000MeHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
- 102 8 0

I[TPOIT'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u Berunciienus. JlelicTBUTENbHEIC 9 bubnuoreka [IOK
qucna https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edso0.ru/7f419d08
bubmmoteka IIOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 18 4 bubmmoteka IIOK
3HaHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

ITOYPOYHOE IINTAHUPOBAHHME

7 KIIACC
N KounyecTBo 4yacoB JJIeKTPOHHBbIE LU (PPOBHIE
H/'H Tema ypoka Beero Kourpoabnbsie IIpakruueckue i[:;:eﬂm oOpa3oBaTe/IbHbIE
padoThI padoThI pecypcbl
[ToBTOpEeHNE OCHOBHBIX MOHATUI U METOAOB Kypca 6
1 Kiacca, 0000IIeHe 3HaHUH 1
2 [loHsiTHE palMOHAIBHOTO YUCIa 1
3 Apudmernieckne IeHCTBHS ¢ PalMOHATHHBIMH 1
quclIaMu
4 Apudmernueckre AeHCTBUS ¢ pPalliOHATbHBIMU 1
qucIaMu
5 Apudmernueckue IeiCTBUS ¢ palliOHAIbHBIMU 1
qrclIaMu
5 Apudmernueckue IeMCTBUS ¢ palliOHAIbHBIMU 1
qrclIaMu
7 Apudmernueckre AeHCTBHS ¢ pPalMOHATbHBIMU 1
quclIaMu
8 CrapToBasi THATHOCTHKA 1 1
9 CpaBHeHue, ynops104MBaHUE PAllUOHAIBHBIX YHCEI 1
10 CpaBHeHME, yIOpsAI0UMBAaHNE PALlUOHAIBHBIX YHCEI 1
11 CpaBHeHue, ynops104MBaHUE PallMOHAIBHBIX YHCEI 1
12 CreneHs ¢ HaTypalbHBIM NIOKA3aTENEM 1 bubmorexa IOK
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATYpAJIbHBIM MTOKa3aTEIeM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypalbHBIM IIOKA3aTENEM 1



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Perienue 0CHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3

15 peanbHON NPAKTUKH

16 Perienne oCHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3
peanbHON MPaKTUKU

17 Pemienue oCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3
peanbHON MPaKTUKU

18 Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, IPOLIEHTHI U3
peanbHON NPAKTUKH

19 [Tpu3HaKK JeTUMOCTH, PA3I0KEHHSI HA MHOXKHUTEIN
HaTypaJIbHbIX YHCE

20 [Ipu3Haku OeIMMOCTH, Pa3I0KEHHUSI HA MHOKUTEIH
HaTypaJIbHbIX YHCE

21 Peanbnbie 3aBucumoctu. [Ipsimast u odpaTHas
MIPOIOPLIMOHAIIBHOCTH

29 Peanbnbie 3aBucumoct. [Ipsmas u obparHas
IIPONOPLIMOHAIIBHOCTH

93 KonTponbnas padora Nel no teme "PanuonanbHbie
yucna"

24 BykBeHHbIE BBIpaXKEHUS

25 Ilepemennsle. [lonmycTrMble 3HaYEHNS IEPEMEHHBIX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,

bu6mmorexa [IOK

26 pacKpeITHE CKOOOK M TIPUBEJICHHUE ITOA00HBIX
CTArACMELX https://m.edsoo.ru/7f41feec
ITpeoOpa3oBanue OyKBEHHBIX BbIpAKEHUH,

27 packpbITHE CKOOOK U MPUBEIEHHUE MOA00HBIX
cllaraeMbIX
ITpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH,

28 pacKkpbITHE CKOOOK U MPUBEICHHUE MOA00HBIX
cllaraeMbIX

29 [IpeoOpazoBanrie OYKBEHHBIX BBIPAKCHHM,

pacKkpbITHE CKOOOK U MPUBEICHHUE MOA00HBIX



https://m.edsoo.ru/7f41feec

cl1araCMbIX

VYpaBHeHue, npaBuiia npeoOpazoBaHus ypaBHEHMUS,

30 PaBHOCUIILHOCTb YpaBHEHUN
31 JInnelinoe ypaliHeHHe C OJIHOH vnepeMeHHOP”I,
pellIeHne JIMHEWHBIX ypaBHEHUI
39 JInHeHoe ypaBHEHHE C OJTHOW NIEPEMEHHOM, bubnmoreka [JOK
pellIeHre JIMHEWHBIX ypaBHEHUI https://m.edsoo.ru/7f420482
33 JIuneliHOe ypaBHEHME C OJHOU IEPEMEHHOM,
pelieHue JIMHENHBIX YpaBHEHUI
34 Pemenwue 3a1a4 ¢ MoMOIIbI0 YpaBHEHUN bubmmoreia LIOK
https://m.edsoo.ru/7f42064e
35 Pemenwue 3a1a4 ¢ MoMoIIbI0 YpaBHEHUN Bubmiorexa LIOK
https://m.edso0.ru/7f420806
36 Pemenue 3a1a4 ¢ mOMOIIBIO YpaBHEHUN bubmorexa IOK
https://m.edsoo.ru/7f4209a0
37 Pemenwe 3a1a4 ¢ MoMOIbI0 YpaBHEHUN bubmorexa [JOK
https://m.edsoo.ru/7f420e6e
38 Dopmyisl
39 dopmytsl
40 KonTponbnas padota Ne2 no teme "JInneliHnble
ypaBHeHUA"
41 YucnoBble IPOMEKYTKH Bubamorexa LIOK
https://m.edsoo.ru/7f41dff2
42 YucnoBble IPOMEKYTKH
43 YucnoBsle IPOMEXYTKH
44 YucnoBble TPOMEKYTKH
45 PaCCTOjIHI/Ie MEXKIYy IBYMs TOYKaMH KOOPAUHATHOU
npsiMoi
16 PaccrosiHne Mexxay 1ByMst TOYKaMHU KOOPAUHATHOU

IpsAMOI



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f41dff2

bubmuoreka [JOK

47 I1 1
pSAMOYTOJIbHAS CHCTEMa KOOPAMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41e16e
48 0 . 1 bu6mmoreka [IOK
PAMOYTOJIbHASI CUCTEMAa KOOPAWHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41e42a
bubmuorexa [JOK
49 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu 1 https://m.edsoo.ru/7f41e8a8
bubmuorexa [JOK
I1 1
50 puMepbI rpauKOB, 3aJaHHBIX (HOpPMYyITaMU https://m.edsoo.ru/7f41ed80
51 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu
52 [Tpumeps! rpadukoB, 3a1aHHBIX (popMymamu
53 Urenue rpadMKOB pealibHBIX 3aBUCUMOCTEH 1 bubmorexa LIOK
P P https://m.edsoo.ru/7f41ea24
54 Urenue rpadMKOB pealibHBIX 3aBUCUMOCTEH 1
bu6mmoreka [IOK
I1 1
> OHATHE QYHKILIH https://m.edsoo.ru/7f41ef06
56 I'paduk Gynkumm 1
bu6mmorexa [IOK
7 i i 1
> CroifcTsa Qymkiii https://m.edsoo.ru/7f41f078
bu6mmoreka [JOK
58 i i 1
Crolictpa pyriii https://m.edsoo.ru/7f41f1fe
. bubnmnoreka [JOK
> Juneiina pymus L https://m.edso0.ru/7f427282
bu6mmorexa [IOK
i 1
60 Tlinefitas pynics https://m.edso0.ru/7f427412
N bubnmoreka [JOK
61 [Toctpoenue rpaduka TuHeHHON QyHKIMH 1 https://m.edsoo.ru/7f426d1e
62 [Toctpoenue rpaduka TuHEHHON QyHKIIH 1
63 I'paduk pyakmmm y = [x| 1
64 I'padux pyHkum y = [x| 1
65 Kontponbras padota Ne3 o reme "KoopauHatsel u 1 bubmuorexa [JOK



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

rpaduku. Oynkuun"

https://m.edsoo.ru/7f41f50a

66 CBOIiCTBa CTETICHU C HATYPaJIbHBIM ITOKa3aTeIeM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f421382

67 CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM 1 bubmorexa LIOK
https://m.edsoo0.ru/7f42154e

68 CBoiicTBa CTENEHH C HATYpaIbHBIM ITOKa3aTelIeM 1 bubmorexa LIOK
https://m.edsoo.ru/7f4218be

69 OnHOYIEH U ero CTaHAapTHBIN BUT

70 MHOTO4JICH U €T0 CTaHIapTHBIN BUJT

71 MHoOTro4IeHBI

72 CrnoxxeHue, BBIYUTAaHNUE, YMHOKEHNE MHOTOUYJICHOB 1 bubmmorexa LOK
https://m.edsoo.ru/7f4287d6

73 Crno>xeHue, BBIYUTaHHUE, YMHOKEHHUE MHOTOYICHOB

74 CnosxeHue, BBIYMTaHUE, YMHOKEHUE MHOTOUYJIEHOB

75 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHNE MHOTOUYJICHOB 1 bubmmorexa LOK
https://m.edsoo.ru/7f421044

76 DopMyIbl COKPAIEHHOTO YMHOXKEHUS 1 BH6H_HOTeKa HoK
https://m.edsoo.ru/7f41de76

77 @opMyIIbI COKPAIIEHHOTO YMHOXEHUS 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f42a0e0

78 @opMyIIbI COKPAIIEHHOTO YMHOXKEHUS 1 Bubmorexa IOK
https://m.edsoo.ru/7f42a27a

79 @DopMyIbl COKPAEHHOTO YMHOXKEHUS 1

80 @®opMyITBI COKPAIIEHHOTO YMHOKEHUS 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f42a900

81 PaznoxeHre MHOTOWIEHOB HA MHOYKUTEIIH 1

82 Pa3no)xeHre MHOTOUYJI€HOB Ha MHOXKHUTEINN 1

83 Pa3nosxeHre MHOTOUJICHOB HA MHOXKUTEIN 1

84 Pa3no)xeHre MHOTOUJI€HOB Ha MHOXKUTEIN 1

85 KonTponbnas padota Ne4 mo teme "Anrebpandeckue 1



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

BbIpaKeHUs"

JluneitHoe ypaBHEHHE € IBYMsI IEPEMEHHBIMU U €T0

86 1
rpaduk

87 JIuneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €70 1
rpadux

88 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUM C ABYMs 1
[IEPEMEHHBIMU

89 Cucrema 1ByX JTUHEHHBIX YPABHEHUM C ABYMs 1
NIEPEMEHHBIMU

90 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH ¢ ABYMs 1
[IEpEMEHHBIMU

01 Cucrema 1ByX JTUHEHHBIX YPABHEHUH C ABYMs 1
[IEpEMEHHBIMU

92 Pemenue cucrem ypaBHEHUN 1

93 Pemrenue cucrem ypaBHEHHIA 1

94 Pemenue cucrem ypaBHEHUN 1

95 Pemrenue cucrem ypaBHEHHIA 1

96 Pemenue cucrem ypaBHEHUN 1

97 Kontponbnas padota NS o teme "Cucremsl 1
JIMHEWHBIX ypaBHEHUN"

98 IToBTOpEHME OCHOBHBIX IIOHATHI U METOIOB Kypca 7 1
K1acca, 0000IIeHrne 3HaHUH

99 IToBTOpEHME OCHOBHBIX IIOHATHI U METOAOB Kypca 7 1
KJ1acca, 0000IIeHIE 3HAHHUI

100 Bcepoccuiickas mpoepodHas padboTa 1

101 IIpomexxyrounas arrectanus. MiToroBas KOHTpoIbHAs 1
pabora

102 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB Kypca 7 1

Kjacca, 0000IIeHe 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0
8 KUIIACC
KounyecTBo 4yacoB Jlara JJIeKTPOHHBbIE U(PPOBHIE
Ne o/ Tema ypoka Konrpoabnbie IIpakruueckue oOpa3oBaTesibHbIE
Bcero U3YYEeHUsS
padoThbI padoTbI pecypchl
[loBTOpEHNE OCHOBHBIX MOHATHI U
1 METOJIOB Kypca 7 Kjacca, 00001eHue 1
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHIATHH U
2 METOJIOB Kypca 7 Kjacca, 00001eHue 1
3HAaHUU
bu6mmorekxa [IOK
3 Anreb 0 1
AT COPAITHECKat APODE https://m.edsoo.ru/7f430382
JlonycTuMble 3HaUEHUs IEPEMEHHBIX, bubnuoreka [JOK
4 1
BXOJIAIINX B aJIreOpanyecKue BhIPaKECHHsI https://m.edso0.ru/7f4308e6
JlonycTuMble 3HaUeHUs IEPEMEHHBIX, bubnunorexa [JOK
5 1
BXOJISIINX B alreOpandeckue BhIpasKeHUs https://m.edsoo.ru/7f430a8a
5 OCHOBHOE CBOMCTBO aJIreOpandecKon 1 bubmuorexa [JOK
Japoou https://m.edso00.ru/7f430f44
bubmuoreka [JOK
7 i 1
COKpaH_IeHI/Ie I[p06€I/I https://m.edso0.ru/7f430f44
bubmuorexa [JOK
8 i 1
Cokpauetie 1podeit https://m.edsoo.ru/7f43128c
bu6mmoreka [JOK
9 C oOeii 1
OXPAIIICHIE ApobeH https://m.edsoo.ru/7f4315c0
10 CnoxeHue, BBIUUTAHUE, YMHOKEHUE U 1 bubnmoreka [JOK

neneHue anredpanyeckux apooei

https://m.edsoo.ru/7f4318c2



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

CrnoxeHue, BBIYUTAHUE, YMHOKEHUE U

bubmuoreka [JOK

1 JIeNIeHHE anreOpanyecKux apodeit https://m.edsoo.ru/7f431a20
12 CiokeHue, BBIYMTaHNUE, YMHOKEHUE U bu6mmoreka [JOK
JICNICHHE anreOpandecKux Apobeit https://m.edso0.ru/7f43259c
13 CnoxeHue, BBIUMTAHUE, YMHOXKEHUE U bubnmoreka [JOK
JICIICHHE anreOpandecKux Apobeit https://m.edso0.ru/7f432736
14 [Ipeobpa3oBanue BbIpakeHUH, bubmmorexa [IOK
coJepKalux areopandyeckue Apoou https://m.edsoo.ru/7f432736
15 [IpeoOpa3zoBanue BhIpaKEHUH, bubnnoreka [JOK
coJep Kalux anredbpandyeckue Apoodu https://m.edsoo.ru/7f431d36
16 [Ipeo6pa3oBanue BbIpaykeHUH, bubmmorexa [IOK
coJep Kalux anredbpandyeckue Apoodu https://m.edsoo.ru/7f42d452
17 KonTtponsnast padora Nel mo teme bubmmorexa [IOK
"Anrebpanueckast 1poop" https://m.edsoo.ru/7f42eaaa
18 KBazpaTHblil KOpEeHb U3 YKcCia
19 [TonsiTHEe 006 MppallMOHAIBHOM YHCIIE
20 JecsatTruunbie MpUOTMKEHUS
UPPAIMOHATBHBIX YHCET
21 JlecsiTiuHbIe TPUOTMKCHUS
UPPALMOHATBHBIX YHCET
22 JleficTBUTENbHBIE YHCIIA
23 CpaBHeHUE 1eHCTBUTEIBHBIX YUCEI
24 CpaBHEHHE IEVCTBUTENBHBIX YHUCEI Brbmiorexa LIOK
https://m.edso0.ru/7f42d862
25 Apudmernueckuil KBapaTHbII KOPEHb ﬁﬁﬁ/ﬁiﬁiﬂﬁ/? £424862
bubnmoreka [JOK
26 ¥paBHeHie BiA X* = a https://m.edsg).ru/?f42dd26
97 CgoiicTBa apu(PMETHICCKUX KBAJAPATHBIX bubnuoreka [JOK

KOpHEM

https://m.edsoo.ru/7f42ded4



https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

28 CaoticTBa apu(PMETUUECKUX KBAAPATHBIX bubnmoreka [JOK
KOpHel https://m.edsoo.ru/7f42e0be
29 [IpeoOpazoBaHKe YNCTOBBIX BBIPAKCHHH, bubmuorexka [JOK
COJCp KAIIMX KBaPATHBIC KOPHH https://m.edsoo.ru/7f42e262
30 [Ipeo6pa3oBaHMe YMCIOBBIX BBIPAKEHUH, bubmuorexa [IOK
COJEp KAIIMX KBAaAPATHBIC KOPHH https://m.edso0.ru/7f4354a4
31 [Ipeobpa3oBaHMe YMCIOBBIX BBIPAKEHUH,
COJIepIKaINX KBaJIpaTHbIC KOPHU
32 Kontponbnas pabota Ne2 no remam bubnnoreka [JOK
"KBanpaTHbie KOpHH" https://m.edsoo.ru/7f436098
33 CreneHs c IeNbIM ITI0Ka3aTeleM bubmorexa HOK
https://m.edsoo.ru/7f435648
CrangapTHas 3anuch yrcia. Pazmepsl
a4 rewnapmn s 50 oo biorera LIOK
00BEKTOB), JUIUTENHLHOCTD IIPOLIECCOB B https://m.eds00.1/71435648
OKpPYXKaroIIeM MUpe
35 CBolicTBa CTEIICHH C ICNIBIM ITOKa3aTeIeM Bubnuotexa LIOK
https://m.edsoo.ru/7f435648
36 CBolicTBa CTETIEHH C IIEJIBIM MTOKa3aTelleM Bubmiorexa LIOK
https://m.edsoo.ru/7f43599a
37 CBoJICTBa CTEIIEHU C IEIbIM ITOKa3aTeIeM Bubmmorexa LIOK
https://m.edsoo0.ru/7f435ed6
38 CBolicTBa CTENEHU C IEJIBIM ITOKA3aTEIEM
39 CBolicTBa CTETICHH C IIEJIBIM MOKa3aTelleM
.. bu6anorexa LIOK
40 Kpanpatiiit Tpex-ier https://m.edsi.ru/7f42fd38
N bubmuoreka [JOK
4 KeazparHii Tpéxinen https://m.edS(IJ_EJ.rUIYf42fd38
42 Pazno)xeHue KBaJpaTHOrO TPEXUIEHA Ha bubnuoreka [JOK

MHOXUTCIN

https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

Pa3noxeHne KBagpaTHOro TpEX4UaeHa Ha

bubmuoreka [JOK

43 MHOXHUTENN https://m.edsoo.ru/7f42eela
| S m
Kpaxparssiii Tpexner’” https://m.edsoo.ru/7f42eela
bubnnoreka [JOK
4 Keazpartoe ypasreie https://m.edsi.ru/7f42ee1a
46 Henonnoe kBagpaTHOE ypaBHEHNE Bubnmorexa IOK
https://m.edsoo.ru/7f42f158
47 HenosHoe kBagpaTHOE ypaBHEHHE Bubamorexa IOK
https://m.edsoo.ru/7f42f3f6
48 ®opmyna KOpHEW KBapaTHOTO bubnunoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
49 dopMmya KOpHEW KBaIpaTHOTO bubmmorexa [IOK
ypaBHCHHS https://m.edsoo.ru/7f42fef0
50 ®dopMyna KOpHEH KBapaTHOTO bub6nuorexa [IOK
ypaBHCHHS https://m.edsoo.ru/7f430076
bubnunoreka [JOK
>1 Teopena Brtera https://m.edsgo.ru/7f43c542
bubnuorexa [JOK
52 Teopena Bitera https://m.edsﬁ).ru/?f43c3d0
53 Pewenne ypaBHeHul, CBOAAIIMXCA K bubnuorexa [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f4328c6
54 Pewenne ypaBHeHul, CBOAAIMXCA K bubnuorexa [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f432b6e
55 [Tpocreiimue ApoOHO-palliOHAIEHBIE bubnnoreka [JOK
ypaBHCHHS https://m.edsoo.ru/7f42f75c
56 [Ipocreiimme ApoOHO-palMOHATBHbIE bubnuorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f42{8f6
57 Penrenyie TeKCTOBBIX 3a4a4 C [IOMOIIBIO bu6mmoreka [IOK

KBaJPaTHBIX YPaBHEHUU

https://m.edsoo.ru/7f4301f2



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

58

59

60

Peienne TEKCTOBBIX 3314 C IIOMOILBIO
KBaJPaTHBIX YPaBHEHUU

Kontponbhas padota Ne4 o reme
"KBanpatubie ypaBHeHUS"

JIuHeitHOE ypaBHEHUE C IBYMS
MEePEMEHHBIMH, €ro rpaduK, MIPUMEpHI
pelleHus] ypaBHEHUH B II€JIbIX YHCIaX

61

JIuHeitHoe ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €ro TpauK, MPUMEPHI
pelieHus: ypaBHEHHUH B LEJIBIX YHCIIAX

62

63

64

JInHeitHoe ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €ro TpaduK, MIPHUMEPHI
pelieHus: ypaBHEHUH B LEJIBIX YHCIIAX

Penienune cucrem IByX JIMHEHHBIX
YPaBHEHHUH C ABYMs IEPEMEHHBIMU
Pemenue cucrem ABYX JTMHEHHBIX
YPaBHEHHUH C ABYMs IEPEMEHHBIMU

65

66

67

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
IIpuMepsl peleHns: CUCTEM HEIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
[IpuMepsl pemieHns: CUCTEM HEJIMHEMHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edso00.ru/7f43d6d6
bu6mmorexa [JOK
https://m.edso00.ru/7f43d6d6

68

['padmyeckas uHTEpIpeTaLUsl ypaBHEHUS
C ABYMs IEPEMEHHBIMH U CHCTEM
JIMHENHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU

69

Pernrenue TeKCTOBBIX 3a4a4 C IIOMOIIBIO
CHCTEM ypaBHEHUI

70

Pemenne TeKCTOBBIX 3a4a4 C IIOMOIIBIO
CUCTEM ypaBHEHUH



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Penienne TeKCTOBBIX 3aaa4 C IIOMOIIbBIO

71 .
CUCTEM YpaBHEHUH
KonTtponbhas pabora Ne5 mo temam
72 "Pemenue cucreM ¢ AByms
[IEPEMEHHBIMU"
73 YucnoBble HEPABEHCTBA U UX CBOMCTBA
74 YucnoBble HEPABEHCTBA U UX CBOMCTBA Bubmorexa IOK
https://m.edso0.ru/7f42c692
75 HepaBeHCTBO ¢ 01HOM ITepeMEeHHOMN bubmmorexa LIOK
https://m.edsoo.ru/7f42c840
76 JInHeiiHbIe HEPaBEHCTBA C OAHOMN
MEPEMEHHOI U UX pelIeHne
JInHeliHbIe HEPABEHCTBA C OJJHON bubmmorexa [IOK
77 .
HIEPEeMEHHOM U MX pellcHNe https://m.edsoo.ru/7f42ch88
JInHeliHbIC HEPABEHCTBA C OJJHON bu6nuorexa [IOK
78 .
NepeMEHHOH 1 UX pelleHne https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C OAHOMN
NIEPEMEHHOI U UX pElICHNE
80 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnuoteka [JOK
HIePEeMEHHOM U UX pelleHne https://m.edsoo.ru/7f42c9e4
81 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOU bubnmnoreka [JOK
NEPEMEHHOH U UX peleHne https://m.edsoo.ru/7f42c9e4
N3o00pakenne penieHus TMHEHHOTO
82 HEPABEHCTBA U UX CUCTEM HA YHCIIOBOU
IpsIMOi
N300paxeHue pemieHus JMHEHHOTO
83 HepalfeHCTBa I/IpI/IX CHUCTEM Ha YHCIIOBOH bubmmorexa LIOK
. https://m.edso0.ru/7f433c12
npsiMOi
84 KonTtponbHas padora Ne6 o remam bubnuorexa [IOK
"HepaBenctBa. CucTeMbl ypaBHEHHI" https://m.edsoo.ru/7f433d84
85 [onsatue pyHKuUN



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

OO6uacTh onpeaeneHus: 1 MHOXKECTBO

86 .
3HaYeHUN PYHKIUU
87 Cnioco0sI 3a1anus GyHKIAN
88 I'padux pynkuum
89 CgoiicTBa GYHKIIUH, UX OTOOpaKEHHUE HA
rpaduke
UreHue u mocTpoeHue rpauKkoB bubmuorexka [JOK
90 .
byHKIHIA https://m.edsoo.ru/7f434bbc
o1 [Tpumeps! rpadukoB GpyHKIHH,
OTPAXKAIOIIUX PeaTbHBIC TIPOIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPIMYIO U
92 00paTHYIO IPOMOPIUOHATIEHBIE
3aBHCHUMOCTH, UX rpaduKu
bu6mmoreka [JOK
%3 Pinepbosa https://m.edsoo.ru/7f4343e2
bu6mmorexa [IOK
4 r
o Hnepoosta https://m.edsoo.ru/7f434572
bu6mmoreka [JOK
95 r =x?
PAGHK QYHKLITH Y =X https://m.edsoo.ru/7f434d38
bu6mmoreka [JOK
96 r =x?
pacpuc ymicit y = x https://m.edsoo.ru/7f434eb4
D =x2.y=Xx3 =YX, Vv=Ix|:
97 };I;)KHPZ:I {)e e;ye e, ’ a e, ’ 7 . bubmorera [JOK
rpaduyeck [ICHH BHEHUU U
P P N P https://m.edso0.ru/7f4371aa
CUCTEM YpaBHEHUU
D =x2.y=Xx3 =YX, Vv=Ix|:
98 r };I(;)I;I:IP:;IK{)e éHZeHHe, , aBHe,H)I//If/'I |I/)I( : Brbmiorexa LIOK
P P N P https://m.edsoo.ru/7f43736¢
CUCTEM YpaBHEHUU
METO]IOB B7u 8 KI B
HOB VP . ’ https://m.edsoo.ru/7f437510
000011IeH1E 3HAHWIT
100 [Ipomexxyrounas arrecranus. itorosas bubnmoreka [JOK



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510

KOHTpOJIbHast paboTa

https://m.edsoo.ru/7f4376b4

101

BIIP

bu6mmoreka [JOK
https://m.edsoo.ru/7f436b88

102

[ToBTOpEHNE OCHOBHBIX IMOHSATHH U
METOJI0B KypcoB 7 U 8 KJIacCOB,
000011IeHrE 3HAHUI

bubmuoreka [JOK
https://m.edso0.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 KJIACC

Ne
n/n

Tema ypoka

102

KoanuecTBo 4acoB

Jara nzyvyenus

DJIeKTPOHHbIE

Bcero

Kounrtpousn
HbIE
padoThbI

IIpakTHyec
KHe
padoThbI

Inan dakr

mudposbIe
o0pa3oBaTte/ibHbIE

pecypchl

PanmonanbeHble yncia, uppaloHaIbHbIe
quclia, KOHEYHbIE U OECKOHEUHbIE
JECSITUUHBIE pooU

MHOK€eCTBO IEHCTBUTENIBHBIX YHCEI;
NeHCTBUTENbHBIC YKCIIa KaK OECKOHEUHbIE
JECSITUYHBIE PpooH

B3anMHO 0gHO3HAYHOE COOTBETCTBHE MCKIAY
MHO>KECTBOM JICHCTBUTEILHBIX YUCENI U
MHO>KECTBOM TOUYCK KOOpHHHaTHOﬁ Hpi[MOfI

CpaBHEHME IEHCTBUTENBHBIX YHCEIL,
apupmMeTHyecKe JefCTBUS C
JNEHUCTBUTEIbHBIMU YU CIIAMHU

[TpubnmxEHHOE 3HAaUCHNE BETUUNHBI,
TOYHOCTH MPUOIIHKEHUS

OxpyrieHne uncen



https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

OxpyrieHnne uncen

[Ipukuaka 1 oleHKa pe3yabTaToB

8 BBIYHMCIICHUM
9 IIpukuaka 1 oLeHKa pe3yIbTaToB
BBIYHCIICHUI
Jluneitnoe ypaBHeHue. Penienue ypaBHeHUI bubmmorex LIOK
10 . ’ https://m.edsoo.ru/7f43bf
CBOJALIUXCS K JIMHEHHBIM 66
1 Jlunelinoe ypaBHeHue. Penienue ypaBHeHUH,
CBOSIINXCS K JIMHEHHBIM
KBagparHoe ypaBuenue. Pemienue Bubmmorexa IOK
12 . https://m.edsoo.ru/7f43c5
YpaBHEHUM, CBOJSAIINXCS K KBaJPAaTHBIM 42
KBanparHoe ypaBHeHue. Penienne bubmorexa LIOK
13 . https://m.edsoo.ru/7f43c5
YpaBHEHUM, CBOAAIIMXCS K KBaJAPAaTHBIM 42
bubmmoteka IIOK
14 bukBanparHbie ypaBHEHUS https://m.edso0.ru/7f43c3
do
bu6nmorexa LIOK
15 bukBanparHble ypaBHEHUs https://m.edsoo0.ru/7f43c3
do
[IpuMepsl perieHns ypaBHEHUN TPEThEU U
16 YETBEPTOU CTEIEHEH pa3IoKEHUEM Ha
MHO>KHUTEIN
[Ipumepsl penieHuss ypaBHEHUN TPETbeU U
17 4eTBEPTOU CTETICHEH pa3IoKCHUEM Ha
MHO>KUTEIN
but6mmoreka [IOK
18 Perrenne 1poOHO-paIlHOHATBHBIX YPaBHEHHIA https://m.edsoo.ru/7f43c9

b6



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

bubnunoreka LIOK

19 Pemenne 1poOHO-palMoOHabHBIX YpaBHEHUN https://m.edso0.ru/7f43c9
b6
20 Pemienue TekcToBBIX 33aau anredpanyeckum
METOJ0M
21 Pemienue TekcToBBIX 3aau anredpanyeckum
METOJIOM
29 Pemrenue TekCcTOBBIX 33a4 anreOpandeckumM
METOA0M
93 KonTponbnas pabora Nelmo teme
"VYpaBHeHUsI ¢ OHOM HIepeMeHHON"
VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU U €I0 Bubmmorexa IOK
24 https://m.edsoo.ru/7f43d0
rpaduk b4
VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €TI0 bubmorexa LIOK
25 https://m.edso0.ru/7f43d0
rpaduk
b4
26 Cucrema IByX JIMHEWHBIX YPABHEHHH C
IBYMsI IEPEMEHHBIMU U €€ pelleHue
97 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH €
IBYMsI IEPEMEHHBIMU U €€ pElLIEHUE
28 CucreMa IByX JTMHEUHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU U €€ pELLIEHUE
29 CucreMa IByX JTMHEWHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU U €€ pelleHue
Pemrenue cucreM AByX ypaBHEHUM, OJHO U3 bubmuorexa [IOK
30 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOI https://m.edsoo.ru/7f43d2
CTEIIEHU 3a
Pemenue cucreM AByX ypaBHEHUMN, OIHO U3 bubmuotexa [JOK
31 KOTOPBIX JIMHEIHOE, a APYroe — BTOPOi https://m.edso0.ru/7f43d5

CTCIICHHU

5a



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

Pemenue cucrem aByX ypaBHEHUN, OJHO U3

32 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOM
CTEIIEHU
Pemenue cucrem AByX ypaBHEHUM, OJJHO U3
33 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOi
CTEIIEHU
34 Fpa(bnqecFa;I MHTEPIPETALMS CUCTEMBI
YpaBHEHUU € ABYMS IEPEMEHHBIMU
35 Pemenne TeKCTOBBIX 337129 areOpandecKum
crocooom
36 Pemenne TeKCTOBBIX 33729 areOpandecKum
crocooom
37 KonTponbnas padota Ne2 mo teme "Cucremsl
ypaBHEeHUN"
38 UwrcnoBbie HEPABEHCTBA U UX CBOMCTBA
bu6nmorexa LIOK
39 YucioBble HEPABEHCTBA U X CBOMCTBA https://m.edsoo.ru/7f43ad
5a
JInHEeHbIE HEPABEHCTBA C OJHOM bubmorexa HOK
40 . https://m.edsoo.ru/7f43af
MEPEMEHHOMN U UX pEIICHHE 08
JInHeliHbIE HEPABEHCTBA C OJTHOM bubmorexa LIOK
41 N https://m.edsoo.ru/7f43af
MEPEMEHHOMN U UX pelIeHHe 08
JInHeliHbIE HEPABEHCTBA C OJTHOU bubmorexa LIOK
42 . https://m.edsoo.ru/7f43af
MePEMEHHON U NX PEIICHHE 08
43 Cucrembl TUHEHHBIX HEPABEHCTB C OAHOM
MEPEMEHHOM U UX PEIICHUE
44 Cucrembl TUHEHHBIX HEPABEHCTB C OJAHOM

IIEPEMEHHON U UX pEeLICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TMHENHBIX HEPABEHCTB C OJHOMN

4 IIEPEMEHHOMN U UX PEIICHUE
bubnmoreka [IOK
46 KBaapaTHbie HEpaBCHCTBA U HX PEIICHUE https://m.edsoo.ru/7f43b0
98
bub6nmoreka [IOK
47 KBaapaTHble HEpAaBEHCTBA M UX PEIICHHE https://m.edsoo.ru/7f43b2
le
bubnunoreka LIOK
48 KBanpaTHbie HEpaBEHCTBA M UX PEIICHHE https://m.edso0.ru/7f43b5
a2
49 KBagpaTHbie HepaBeHCTBA M UX pPEIICHUE
50 KBagpaTHble HEpaBEeHCTBA U UX pEIlICHUE
I'paduueckast HHTEpIIpETAINS HEPABEHCTB H Bubmmorexa HOK
51 https://m.edso0.ru/7f43b0
CHCTEM HEPABEHCTB C JIByMs ITEPEMEHHBIMHU 08
59 I'paduueckast HHTEpIIpETAINS HEPABEHCTB U
CHCTEM HEPAaBEHCTB C JIByMs ITEPEMEHHBIMHU
53 KontponsHas pabota Ne3 o reme
"HepaBencrsa"
KBanpartuunas ¢pyHkus, e€ rpaduk u bubmorexa LIOK
54 y ’ https://m.eds00.ru/7f4396
CBOMCTBa o6
KBanpartuunas ¢pyHknus, e€ rpaduk u bubmorexa LIOK
55 " ’ https://m.eds00.ru/7f4398
CBOHCTBa 42
KBagpatuunas ¢pyHkuus, e€ rpaguk u Bubmmorexa IOK
56 y ’ https://m.edso00.ru/7f4399
CBOMCTBa
b4
57 [Tapabo:a, KOOpIUHATHI BEPIIUHBI bu6muorexa [JOK

napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

https://m.edsoo.ru/7f439e



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

b4

[TapaGosna, KOOPAUHATHI BEPIIHMHbI

bub6nmoreka [IOK

58 https://m.edsoo.ru/7f43a0
napa0oiIbl, 0Cb CHMMETPHUH 1apadoIIbl 3a
bubnunoreka LIOK
[Tapab
59 apaboila, KOOPHATH! BEPILIMHbL https://m.edsoo.ru/7f43al
napa0oiIbl, 0Cb CHMMETPHUH 1apadoIIbl A
bub6 OK
[Tapabo:a, KOOpIUHATHI BEPIIUHBI nomotexa 11
60 https://m.edsoo0.ru/7f43a3
napaboIIbl, 0Ch CHMMETPHUH MapadoIbl le
bub6 OK
[Tapabo:a, KOOpIUHATHI BEPIIAHBI nomotexa 11
61 https://m.edsoo.ru/7f43a5
napaboIIbl, 0Ch CHMMETPHUH MapadoIbl 26
62 [TapaGona, KOOpAMHATHI BEPIIHHBI
napaboiIbl, 0Cb CHMMETPHUH MapadoITbl
63 I'paduku pynkumii: y = kx, y=kx + b,
y=k/X, y=x*, y=vX, y=[x|
64 I'paduku pynkuuii: y = kx, y=kx + b,
y=k/x, y=x°, y=vX, y=[x|
65 I'padpuxu pynxmmii: y =kx, y=kx + b,
y=k/x, y=x3, y=VX, y=[X]
66 I'paduku pynkuuit: y = kx, y=kx + b,
y=k/x, y=x3, y=VX, y=[X]
67 I'paduku pynkuumii: y = kx, y=kx + b,
y=kK/x, y=x°, y=vX, y=[x|
68 I'paduxu pynxmmii: y =kx, y=kx + b,
y=k/X, y=x*, y=vX, y=[X|
but6mmoreka [IOK
K 6ota Ne4
69 | OHTPOHM,I,M pabota HOTeMe https://m.edsoo.ru/7f43ab
OyHKIUU 84
70 [ToHsATHE YNCIIOBOH ITOCIEN0OBATEILHOCTH but6mmoreka [IOK



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84

3aHaHI/Ie IoCICa0BAaTCIbHOCTH

https://m.edsoo.ru/7f43e6
c6

bubnmoreka [IOK

71 PEKyppeHTHOI GopmyItoit u hopmysoi N-ro https://m.edsoo.ru/7f43eb
qrieHa da
Apudmernueckas 1 reomeTpuuecKas bubmorexa LIOK

72 https://m.edsoo.ru/7f43ed
porpeccuu

e

Apudmerndeckas U reoMeTpudIecKas Bubmmorexa HOK

73 https://m.edso0.ru/7f43f3
porpeccuu

b4

®opmyitel N-ToO wieHa apuPpMeTHIECKON 1 Bbu6moreka [JOK

74 reOMETPUYECKON MPOrPECCHil, CYMMBI https://m.edso0.ru/7f43f5
MEPBHIX N WICHOB 8a
®opmyiiel N-ro 4ieHa apupMeTHIecKoil u bubmuotexa [IOK

75 T€OMETPHUECKOM MTPOTPECCUi, CyMMBI https://m.edsoo.ru/7f43ef
MEPBBIX N WICHOB 2c
®opmyiiel N-ro 4ieHa apupMeTHIecKoil u bubmuoreka [IOK

76 reOMETPUYECKON MPOTPECCHii, CYyMMBI https://m.edsoo.ru/7f43f0
NEPBbIX N YWICHOB c6
®opmyIbl N-To wieHa apuPMeTHIeCKoi 1 bu6muoreka [JOK

77 reOMETPHUECKON MPOTrpeccuii, CyMMBbI https://m.edsoo.ru/7f43f7
MEPBbIX N YWICHOB 2e
®opmyIbl N-To wieHa apuPMeTHIeCKoi 1 bu6muoreka [JOK

78 T€OMETPHUECKOM MTPOTPECCHi, CYMMBI https://m.edsoo.ru/7f43f8
MEPBBIX N WICHOB a0
N300paxeHune wieHOB apupMeTHIECKOi U

79 T€OMETPUUYECKON MTPOTrPECCHil TOUKaMH Ha
KOOPJMHATHOM TIOCKOCTH

80 N300pakeHue 4ieHOB apu(pMeTHIECKOi 1

Tr€OMETPUYECKON ITPOrPECCUM TOYKAMU HA



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
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https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
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https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

KOOPAMHATHOM TJIOCKOCTH

81 JInHeWHBIN ¥ SKCITOHEHITUATBHBIA POCT
bubnunoreka LIOK
82 CI10KHBIE TIPOLICHTBI https://m.edsoo.ru/7f43fe
Oe
bubnunoreka LIOK
83 CJ10KHBIC TTPOIIECHTHI https://m.edsoo.ru/7f4401
a6
KonTponbnas padotaNe5 o teme bubmmorexa LIOK
84 | Y https://m.edsoo.ru/7f4404
YucioBble OCIIEI0BATEILHOCTH f8
IToBTOpEHME, 0000IIEHNE U CUCTEMATU3 AL
85 SH%HHP'I. 3anuch, CpaBHEHUE, ICUCTBUS C
NEHCTBUTEILHBIMU YHCIIAMHU, YUCIIOBAS
npsimast
86 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
3HaHui. [Ipo1eHTHI, OTHOILIEHUS, IPOTIOPIIHH
87 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
3HaHuit. OKpyriaeHue, npulInKEHHE, OLIEHKA
[ToBTOpeHme, 06001IeHNE U cUCTeMaTH3allus bubnuoreka [{OK
88 3HaHuil. Peltenne TeKCTOBBIX 3a7a4 https://m.edsoo.ru/7f443b
apu(pMETHYECKUM CTIOCOOOM 12
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS bubmuoreka [{OK
89 3HaHuil. Pelrtenne TeKCTOBBIX 3a4a4 https://m.edsoo.ru/7f443c
apudmeTnyeckuM crnocodbom d4
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3 AT but6mmorekxa [IOK
90 3HaHul. Pemenne TeKCTOBBIX 3a/1a4 https://m.edsoo.ru/7f443f
apu(pMETHYECKIM CIIOCOOOM ea
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITHS but6mmoreka [IOK
91 3Hanuii. [IpeoOpa3oBanue aaredpandecKux https://m.edsoo.ru/7f4441

BBID a}KeHHﬁ, JO0IMYCTUMBIC 3HAYCHUA

ca
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https://m.edsoo.ru/7f443cd4
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[ToBTOpeHme, 06001IeHNE U CUCTEMATH3AIUS

bubnunoreka LIOK

92 3Hanui. [IpeoOpazoBanue anredOpandecKux 1 https://m.edsoo.ru/7f4443
BBIp)XEHUH, T0MYyCTUMbIC 3HAUCHHSI 64
IToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS bub6nmoreka [IOK

93 3Hanuii. [IpeoOpa3oBanue anreOpandecKux 1 https://m.edsoo.ru/7f4446
BBIpa)XEHUH, T0MYyCTUMbIC 3HAUCHHSI 2
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS bub6nmoreka [IOK

94 3Hanuii. [IpeoOpazoBanue aaredpandecKux 1 https://m.edsoo.ru/7f444a
BBIP)KEHUH, JI0MyCTUMbIC 3HAUCHHSI 94
[ToBTOpEeHME, 0600IIEHNE ¥ CHCTEMATH3AITUS bubnunoreka LIOK

95 3HaHui. OYHKIUK: TOCTPOEHHE, CBOMCTBA 1 https://m.edsoo.ru/7f444c
W3YYEeHHBIX (pyHKUIUH 56
[ToBTOpEeHME, 0600IIEHNE ¥ CHCTEMATH3AITUS bubnunoreka LIOK

96 3HaHui. OYHKIUA: TOCTPOCHUE, CBOMCTBA 1 https://m.edsoo.ru/7f444f
U3YyYEHHBIX (PyHKIHI 44
[ToBTOpEeHue, 00001IeHNE U CHUCTEMATH3AUS bubmmnoreka HOK

97 3HaHuil. OYHKIIMU: TOCTPOEHHUE, CBOMCTBA 1 https://m.edsoo.ru/7f4451
M3YYEHHBIX (PYHKIHIA 6a
[ToBTOpenue, 0000IICHNE U CUCTEMaTH3AIIHS bubmmoteka [JOK

98 3HaHMi. [ paduueckoe penieHne ypaBHEHUH 1 https://m.edsoo.ru/7f4452
U UX CHCTEM €6

bubnunorexa LIOK
99 HToroBas KOHTpOJIbHASA paboTa 1 https://m.edsoo.ru/7f4455
16

100 BxomHast MOHUTOpHHTOBast paboTa 1 23'09'202

101 MonuTtopunrosas pabora 3a nepBoe 1 12.12.202
MOJTYTOTNe 3

102 [Tpo6HbIii 3x3amen B popme OI'D 1 12'03'202

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 VUEHUKA

Maremaruka. AnreOpa: 7-i kiacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ Makapsraes FO.H.,
Munatok H.I'., HemkoB K.M. u npyrue; mox pen. TemskoBckoro C.A., AxkuuoHepHoe
obmmectBo «M3narenscTBo «IIpocBerienne

Maremaruka. Anredpa: 8-it kitacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kinacc/ MakaperueB H0.H.,
Mungrok H.I'., HemkoB K.M. u apyrue; mon pea. TemsaxoBckoro C.A., AKIMOHEpPHOE
obmiectBo «M3narenscTBo «lIpocBemenne»

Matemaruka. Anredpa: 9-i kacc: 6a30BbIN ypoBeHB: yueOHUK, 9 kimacc/ Makapsrae FO.H.,
Munatok H.I'., Hemko K.M. u npyrue; mox pen. TemsxoBckoro C.A., AkuuoHepHoe
obmectBo «M3narenbcTBo «IIpocBerienues»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Matemaruka. AnreOpa: 7-i kiacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ Makapsiue FO.H.,
Mungroxk H.I'., HemkoB K.M. u apyrue; mox pen. TensikoBckoro C.A., AKIHMOHEpPHOE
obmectBo «M3marenscTBo «IIpocBenienne»

Maremartuka. Anredpa: 8-it kitacc: 6a30BbI ypoBeHb: yueOHUK, 8 kinacc/ MakaperueB FO.H.,
Munatok H.I'., Hemkos K.U. u apyrue; mox pen. TensikoBckoro C.A., AkuuoHepHOE
obmectBo «M3natennpcTBo «IIpocBemnieHune)

MaremaTuka. Anredpa: 9-if kiacc: 6a30BbIl ypoBeHb: YueOHUK, 9 kiacc/ Makapsrues FO.H.,
Mungrok H.I'., HemkoB K.M. u gpyrue; mox pen. Tensxkosckoro C.A., AKnMOHEpHOE
obmmectBo «M3narenscTBO «IIpocBerienne»

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka [{TOK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/
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https://resh.edu.ru/

OIEHOYHBIE MATEPHAJIbBI

7 KJIACC

KonTpoubnas padora Nel no reme "PannonanbHbie ynciaa'

KOHTPOJIbHAA PABOTA N 1

Bapnanr 1

. Halizure 3HaYeHue YHCJIOBOrO BbIparkKeHHUs:
a) 2,8 - 3,1 —4,9 + 4,2;

603-2+03- .

. Pemure ypaBHeHue:

a)2x + 3 =0;

6) 6x — 7=15 + 2x.

3. JlaH OTKPBLITHIH Jy4 ¢ HAYajaoM B Touke (—9).

Sanuiute obo3HaUYeHHe, AHAJIUTHUYECKYIO ¥ reoMeTPUYEcKYIo
MOJeNIH JaHHOI'0 YHUCJIOBOIO NPOMEXKYTKA.

CKOJIBKO LeJbIX OTPHIIATeNbHBIX YHUCeNa NPUHAJIEKUT ITO-
MY IPOMEXYTKY?

. YupoctuTre anrebpandeckoe BhIpaKeHHe W HaljuTe ero 3Ha-
yeHMe:

4(4c - 3) - (10¢c + 8) mpu ¢ = g.

. PenruTe 3amauy, BbIAENAA TPH 9Tana MaTeMaTUYECKOro Moje-
JIMPOBaHMSA.

B kuure 140 crpanui. B narauny 3Haiika npounTas B 1,2 pasa
MeHbllle CTPaHUL, YyeM B cy6boTy, u Ha 20 crpanun Gossle,
yeM B BocKpeceHbe. CKOJIBKO CTPaHWI, MPOYXTAT 3HAWKA B Cy0-
dory?

KOHTPOJIbHASA PABOTA N: 1
Bapnanr 2

. Hajinure 3HaYEeHUe YUCJIOBOrO BhIDAXKEHUA:

a) 4,3+ 7,9-23+2,1;
6) 20,04 - > -1,04.

. Pemmure ypaBHeHue:

a)3x —-2=0;
6) 7x + 1,5 =10x - 3.

. JJaH ay4 ¢ KOHIOM B TOYKe 7.

3anumure 0603HaAYEHNE, AHAJIUTHYECKYIO M TeOMETPUYECKYIO
MOZEJIA JaHHOIO YHCJIOBOIO IIPOMEXKYTKA.

CKOJILKO HATYPAJNILHBIX YHCEN NPHHALIEKHUT 3TOMY IpOMe-
KYTKY?

. YopocTtuTte anrefparyecKoe BRIDAXKEHHUe W HaWIUTe ero 3Ha-

JeHue:
3(5 — 4a) — (12a — 7) opu a = 0,5.

. Pemure 3ajiavdy, BelJeJiAA TPH 9Tana MaTeMaTH4eCKoro Mmojae-

JIMPOBAHMA.
Kanuran BpyHrens sarpysus Ha ¢Boi Kopabybs B Tpex AlH-
Kax 39 kr aBokazo. B nepsom smuxke 65110 B 1,5 pasa 60b-
e aBOKajo0, 94eM BO BTOPOM, 4 BO BTOPOM Ha 4 Kr MeHBIIe,
yeM B TpeTheM. CKOJbKO KIJIOIPAMMOB aBOKazAo ObLIO B Iep-
BOM sAmHKe?



=

KonTpoabHasi padora Ne2 o teme "JInneiinbie ypaBHeHus "

Bapmuanr 1

Pemnre ypaBHeHue:
1) x—8=4x+12; 2)9—-7(x+3)=5—4x.
B nepBoM simmke ObwTO B 5 pa3 Ooublie 010K, yeM BO BTopoM. Koria u3 mepBoro simmka B3sId 7 KT sIOJOK, a BO BTOPO# J0OABUIIM 5 KT, TO B SIIIMKAX
010K cTa0 nopoBHY. CKOJIBKO KAJIOTPAaMMOB SI0JIOK OBLIIO B KAXKJIOM SIIIIMKE CHavana?
Pemnre ypaBHeHue:
1) (8y —12)(2,1 + 0,3y) = 0; 2) X — (4x +3) =3x + 2.
B nepseiii Marasun 3aBesznu 100 kr koHdeT, a Bo BTopoit — 240 kr. IlepBblil Marazun npogaBail exeIHEBHO 10 12 kr koH(eT, a BTopoid — 1o 46 K.
UYepes CKOIBKO JTHEH BO BTOPOM MarasMHe OcTaHercs B 4 pa3za MeHbIle KoH(peT, ueM B iepBoM?
I[Tpu kakoMm 3Ha4YeHuH a ypaBHeHue (a + 3)x = 12:
1) uMeeT KOpeHb, paBHBIN 6;  2) HE UMEET KOPHEH?
Bapuant 2

Pemnre ypaBHeHue:

1) 6x — 15 =4x + 11; 2)6—8(x+2)=3—2x.

B ¢yrOonpHOM cexiuyn nepBoHavaibHO 3aHUMAJIOCHh B 3 pa3a OoJiblle YUEHUKOB, ueM B OackeTOosbHOM. Korna B gyTO0IbHYIO CEKIMIO MOCTYIHIIO eI 9
YYEHHKOB, a B 0acKeTO0JIbHYI0 — 33 y4eHHUKa, TO B CEKIUSAX YUYCHUKOB CTaslo MOPOBHY. CKOJIBKO YUEHUKOB OBIJIO B KAXJI0M CEKI[MM CHayana?

Pemmure ypaBHeHue:

1) (12y +30)(1,4 — 0,7y) = 0; 2) X — (5x —4) =4x + 4.

I1epBbIif pabounii qoKeH ObUT U3TOTOBUTH 95 neraneil, a BTopoit — 60 neraneil. [lepBblil pabounii H3roTaBiIMBaj €KEAHEBHO MO 7 AeTanei, a BTOPOH —
1o 6. Yepes CKOJIBKO JHEH nepBoMy padoueMy OCTaHEeTCsS M3TOTOBUTH B 2 pasa Ooublie JeTajeif, yeM BTopoMy?

[Tpu xakoMm 3HaYeHUM a ypaBHeHue (& — 2)X = 35!

1) umeeT KopeHb, paBHBIN 5;  2) HE UMeeT KOpHEen?

KonrtpoabHnas padora Ne3 no teme "Koopaunartel u rpaduxku. @ynxuun'
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Konrtpoabsnas padora Ned mo teme "Asnredpandyeckue BoipaxeHus'




Bapuanr 1

. CocraBere MHOrowneHn p(x) = p,(x) + py(x) — 4py(x) u zanm-
IIUTE €ro B CTAHJZAPTHOM BHJE, €CJIH:

Pi(x) = —2x2 + 3x;

pix) = 4x* - 3;

ps(x) = 2x — 4.

. IIpeobpaayiiTe 3alanHOe BhIpaXkeHHe B MHOT'OYJIEH CTAHJAPT-
HOro BHja:

a) 4xy(2x + 0,5y — xy);

6) (x — 3)}(x + 2);

B) (24x’y + 18x%) : (—-6x?).

. YopocTrTe BhIpajkeHHe, HCHONBL3YsA (POPMYJLI COKPALNIEHHOIO
ymuoxerus: (2p — 3)(2p + 3) + (p — 2)%.

. Hailinure Tpu mociefoBaTeIbHEIX HATYPAJILHBIX YUCJIA, €CIH
H3BECTHO, YTO KBajpar f6oibIrero u3 Hux Ha 34 GoJjbine opo-
H3BEICHNA ABYX APYTHX.

Bapunanat 2

1. CocraBbTe MHOrousen p(x) = p,(x) — p)(x) + 3py(x) u sanu-

IIXTE ero B CTAHJAPTHOM BHJE, eCJIM:
pi(x) = 2x* = bx;

pox) = 3x* + 1;

Py(x) =x — 2.

. IIpeobpasyiiTe 3aiaHHOE BHIpayKeHNE B MHOTOYJIEH CTAHAAPT-

HOro BHAa:

a) —5ab(3a® — 0,2b* + ab);
6) (a + 4)(a — 5);

B) (35a°b — 28a*) : Ta’.

. YOpocTUTE BHIPAYKEHWE, MCIIOVIL3YA (POPMYJIbI COKPAIIEHHOrO

yMHOXKeHuA: (m + 3)2 + (3m — 1)(8m + 1).

. JIoKa)kuTe, 4TO 3HAYCHHE BHIPAYKEHUSA
5x% — 5(x + 2)(x* — 2x + 4)
He 3aBHCUT OT 3HAYEHHS NEePeMEeHHOI.

. Haliure TpH mocjieioBaTeJbHBIX HATYPAJNbHBIX YUCJIA, €CIIH

HM3BECTHO, YTO KBaApaT MEHbIIEero 13 HUX Ha 47 MeHsbIIe IIpo-
U3BEeIeHUs ABYX APYTHX.

. I[pxaxcwre, 4YTO 3Ha4YeHue BhIPDAXKEeHUHA

20 + 2B -yy* + 3y + 9)
HE 3aBHCUT OT 3HAYEHHs IIePeMEeHHOM.

KounrpoabsHnas padora Ne5 no treme ""CucremMbl JTUHEHHBbIX YpaBHeHUR'"



KOHTPOJIbHAS PABOTA Nt 3

Bapuant 1
1. PemuTe cucreMy ypaBHEHHI rpapHYecKHM MeTOIAOM:
x+y=25,
y=2x+2.
. Pelrure cucreMy ypaBHEeHHH METOAOM IOJCTAHOBKH:
15x - 4y = 8§,
-3x +y = 1.
. PeniuTe cucTeMy ypaBHEHHE METOAOM ajrebpan4ecKoro cio-
{x +y = 45,
IKEeHUA:
x -y =13.

. Pemnure 3afauy, BeIle/IfAS TP 9TAllA MATEMATHYECKOTO MoJe-
JINPOBaHHSA.
B TypucTHYecKH# TOX0/ pebsaTa B3ANM ABYXMECTHLIE M TpeX-
MecTHBEIE anaTKu. CKOJBKO YeJIOBeK PasMeCTHJIOCh B Tpex-
MECTHBIX IaJlaTKax, ecau Ha 26 uyesoBex pebaTa B3AIHN
10 manaTok?

KOHTPOJIbHASA PABOTA N: 3
BapuanTt 2

. Pemnute cucremy ypaBHeHUH rpaduyecKMM METOAOM:

y=2x-1,
x+y=-4.

. Peminre cucreMy ypaBHeHM#l MeTOAOM MNOACTAHOBKH:

4x - 9y = 3,
x + 3y = 6.

. Pemure cucreMy ypaBHEHHH METOAOM anredpaudyecKoro cio-

x+y =49,

IKeHH:
{-—x +y = 117.

. Ilpu xaKom 3HaYeHuH p rpaduk ypaBHeHus y + px = 0 mpoii-

JeT 4Yepes3 TOYKY IlepecedyeHudA NPAMBIX Y = %x - 21 mn

y=-§x+20?

. Permuure 3agauy, BeIAENAA TPH 3Tana MaTeMaTH4eCKOoro Moje-

JUPOBaHUSA.

OxgHa cTOPOHA NPAMOYroJbHUKA Ha 4 cM Gonblne APYyrou.
Eclu MeHBIIYIO CTOPOHY YBEJIHYHTH B 2 pasa, a Goapmyio
ocTaBuTh 6e3 U3MEHEHHA, TO NEePUMETP HOBOIO NPAMOYTOJb-
HHUKa Oyzer pasen 56 cm. Haitzure CTOPOHBI ZAHHOIO NpA-
MOYTOJIbHHKA.

. IIpn KaKoM 3HaYeHHM p rpaduk ypaBHeHus y + px = 0 npoit-

AeT 4Hepe3d TOYKY NnepecedeHHdA NPAMBIX Y = %x - 16 n

y=%x+5?

IIpome:xxyrounas arrecranus. UTtoropass KOHTpoJibHasi padora

Bapuanrt 1



M

Vuopocrure suipaxenne (4x — 3y)% — (2x + y)(3x — 5y).
Paznoxure HA MHOMKHUTEH:

1) 25x3%y? — 4xyt; 2) 45 — 30a + ba®.

I'padux dysKIUE y = kx + b mepecexkaeT 0CH KOODAHHAT
B Toukax A (0; 4) u B (-2; 0). Hafigure snauenua & u b.

4x + y = -10,

ox -2y = -19.

Haiinure geTsipe mocjefOBATENBHBIX HATYDAJIBHBLIX YHCIA
TAKHX, YTO OIPOM3Be/leHHEe TPETHEero U YeTBEPTOrO U3 3TUX

uuces Ha 34 GonbIe TPOM3BEAEHNA IE€PBOr0 M BTOPOTO.
Pemute ypasaerne x2 + y> + 10x + 6y + 34 = 0.

PemmuTe cucTeMy ypaBHeHUH {

Bapmuanr 2

Ynpocrure Buipaxenue (7Ta + 2b)* — (3a — b)(4a + 5b).
Pasznoxure Ha MHOXHUTENH:

1) 36m?n® — 49min; 2) 50 + 20x + 2x2.

I'padpur bysxknum y = kx + b nepecekaer ocum KoOpAHHAT
B Toukax A (2; 0) u B (0; —4). Hai#igure saavernus k u b.

3x -y =17,

2x + 3y =-T.

HaliguTe deThipe mocnenoBaTesIbHBIX HATYPAJbHBIX YHCIA
TAKHUX, YTO NMPOU3BEJEHHE BTOPOrO M YeTBEPTOr'0 M3 3THX
yuces Ha 31 Goapmre Npou3BeeHUA IePBOr0 U TPeThero.
Pemure ypaBreHue x? + y° - 8x + 12y + 52 = 0.

Pemure cucreMy ypaBHeHUH {



8 KJIACC

Kourpoabnas padora Ne 1 «Aaredpaundeckasi Apodb»

Bapuanm 1
1. Haiinure A0MycTUMBIE 3HAUEHUS MEPEMEHHOH BbIpaXEHUS

ﬁ M OIpe/e/nTe, NMPU KakoM 3HAUEeHWU NMepeMeHHOM JaHHas
a + b6a
palMoHalIbHas ApoOb paBHa HYJIO.
6y — 3x
2. Cokparure apodb % M HaliauTe ee 3HaueHUE MpH
x —4y°
x=02ny=04.
a 12a + 8
3. Beinonuure aeicTeus: (2 + ): > ;
a+1) 3a +3a
a 2a+ 3b
4. U3BecTHO, uTo — = 3. Haliaurte 3HaueHue n1podu ————.
b 3a+2b
2’ +3n+5
5. Ilpu KaKux UEeAbIX 3HAYEHUSX # BhIpAXeHUe A = ————
n

Takxke OyzaeT 1easiM uncaoM? Haiinure 210 umncso.

T
X —3%
YeHMSIX apryMeHTa 3HaueHusl GYHKIIMKM OTpULIaTeIbHbI?

6. Toctpoiite rpaduK GYHKIHMN y = . [lpn Kakux 3Ha-



Bapuanm 2
1. Haiinure nomnycTUMBIE 3HAUEHUS MEPEMEHHON BbIpaXeHUS
4+a

-
a —3a

paiMoHaibHas 1po0b paBHa HYJIIO.

8y + 4x
2. Cokparturte npodb ;v—4, W HalIuTe €€ 3HAUEHHE TIpH
)

i y'

W onpenenuTe, NMpyu KakoM 3HaAUY€HUM MMepeMeHHO TaHHas

x=0,3ny=-0,35.

2
3. BuinonHuTe AeiCTBUS: ( A +1 ): <. a‘
2a-1 6ba-3
4. U3BecTHO, UTO £ 2. Haiinute 3HaueHue apoodou 4a—+3b.
b 3a+4b
3 —2n+3
5. Ilpu KakuX 11e1bIX 3HAUEHUSX n BbIpakKeHNe 4 = ————
n

Takxke OyaeT ueabiM unciaoM? Haiiaure 3T0 umco.

6. IlocTpoiite rpaduk QyHKIHK y = ’f—+§ [Ipy Kakux 3Ha-
X LX

YEHUSIX apryMeHTa 3HaueHUs QYHKUKUHU MMOJOKHUTEIbHbI?

KonTpoabHast padora Ne2 «ApudMeTudecKuii KBaApaTHbI KOPEHb

Bapuanr 1



® 1. Beruuciaure:

a) 0,510,04+:V144;  6) 2\/1-2-1;  B) (2V0,5)
® 2. Haiigjure 3HauYeHUe BhLIPAKEHMA:

2 V0.25-64; ) V56-Vid;  m) 155 ) VELE

® 3. Peuiure ypasHeHue:
a) x2=0,49; 6) x2=10.

1 1
" CpaBuure 7\/; u E@‘

5 OcBobGoaure Apob6p OT 3HAKA KOPHA B 3HaAMeHATeJe:

8 == 6) =2
2\5 V7-1
a) S4¥0.. . g) -4,
6. Cokparure Apobs: \V30+\5 3+\Va
Bapuant 2

® 1. Briyucaure:

a) ;V196+1,5V0,36; 6) 1,5-71/23; ) (2V1,5)%
® 2. Haiigure 3HaueHUe BHIPAYXKEHUS:

a) \/0,36—-25; 6) \~"§-\[1_8; B) \\—?;1; r) \/ﬁ
® 3. Pemiure ypaBHeHue:

a) x*=0,64; 6) x2=17.



CpasHuTre %\/-6—0 74 10\/’% 5
4,

5 OcBoGoaure Apobs OT 3HAKA KOPHA B 3HaMeHaTeje:

a) -—Eﬁ:; 6) -
3V7 V1143

L

a) =2¥8 . gy bl

6. Coxparure npobsb: V10-\2 Vb2

Konrpoabnasi padora Ne 3 «CreneHnsb ¢ meJbIM MoKa3aTeJemM»

Bapuanr 1

e 1. Haiigute 3HaueHue BhIpAXKEHUS:
a) 4'1.479; 6) 6°:67%; B) (272)%,
® 2. YnpocTuTe BhIpaXKeHUE:
a) (x73)4. x4, 6) 1,5a*b%-4a%b*.
3. IlpeobpaayiiTe BEIpa)KeHue:
a) (% x"yz)‘z; 6) (i—‘;—;)_lﬁxyz.
3-9_9—4
|

5. IlpeacraBsbre npoussenenue (4,6-10%)-(2,5:10°% B
CTAHJAPTHOM BHJE YHCJIA.

4. Briuucaure:

Bapuanr 2



e 1. Halizure 3HaueHUe BHIpAXKEHUHA:
a) 51.5% 6) 12312 B) (371)3.
® 2. YrnpocTuTe BhIpa)keHuUe:
a) (a %)% a?% 6) 0,4x%y8.50x5y°.
3. IlpeoGpasyiiTe BhIpa)KeHHue:

- -4\-2
a) (l x“’y‘*) - 6) (3a 4) -10a"b3.

6 263
-6 4-3
4. Boramcsaure: 2 8;‘71 :

5. IlpeacraBeTe npoussegenue (3,5-107%)-(6,4-10%) =B
CTaHAAPTHOM BHJE 4YMCJIA.

Koutpoabnas padora Ned «KBaapaTtHoe ypaBHeHUE»

Bapuanr 1

® 1. Pemnute ypaBHEeHHE:
a) 2x?>+T7x-9=0; B) 100x2-16=0;
6) 3x2=18x; r) x2-16x+63=0.
® 2. Ilepumerp npsmoyronbHuka paseH 20 cm. Halgure

ero CTOPOHBI, €CJHM HW3BECTHO, YTO ILJIOI[AAb MPSAMOYTOJLHU-
Ka paBHa 24 cm?.

3 Pemrure ypaBHeHue:

3 -
x¢ _12-x, 6 5 _

4. U3 nyHKTa A B IyHKT B BeJoCHNEAHUCT IIpoexaJ mo oA-



HOM mopore aauHOM 27 kKM, a o6paTHO BO3BpaLIaJICs IO IPY-
roit gopore, xoropas 6Oml1a kKopoue mepBoi Ha 7 KM. Xora
Ha oOpaTHOM IIyTH BEJIOCHIEAMWCT YMEHBIIMJ CKOPOCTHL HAa
3 KM/4, OH Bce Xe Ha o0OpaTHBIi NyTh 3aTpPaTHJ BpPeMeHH
Ha 10 muH MeHblue, yeM Ha nyTh U3 A B B. C Kako#l CKo-
POCTHIO €XaJl Bejocumeaucr us3 A B B?

Bapuanr 2

® 1. Pemnuure ypaBHeHHe:
a) 3x2+13x-10=0; B) 16x%2=49;
6) 2x?2-3x=0; r) x2-2x-35=0.
® 2. Ilepumerp npamoyroasHuka paBedH 30 cm. Haiiaure

ero CTOPOHBI, €CJIM M3BECTHO, YTO IIOU[aAb NPAMOYIOJbHH-
Ka paBHa 56 cm2.

3. Peminre ypaBHeHue:

3x+4 x? 3 8
a = $ 6 + ==2.
) x2-16 x%-16 ) x-5 x

4. Katep npomen 12 KM NDPDOTHB TeUYEeHUA DEKH M 5 KM
nOo TedeHMIO. IIpM 3TOM OH B3aTPATHJ CTOJBLKO BpPEMEHH,
CKOJIBKO eMy mnorpeboBanock 6bl, ecan O6bI OH men 18 km mo

o3epy. KaxoBa co6cTBeHHaA CKOPOCTH KaTepa, €CJIX M3BeCT-
HO, YTO CKOPOCTH TEUEHMHA DEeKH paBHA 3 KM/4?

Konrpoabnasi padora Ne 5 mo temam '"Pemienune cucreM ¢ AByMs nepeMeHHbIMH "'

Bapuanr 1



1. Pasmokure Ha MHOMKUTENU KBAAPATHBIH TPeXuJeH:
a) x?-6x+8;) 5x%—3x —26;

o Pemure cucTremMy ypaBHeHHM

x—2y=4, y-95x=1,
N xy==6. 5 L(¥*-13x=23.

3 MacTep nomkeH OblI M3rOTOBHTH (2 JeTanu, a ydye-

HUK 64 meranu. Uarorosiassa B 4ac Ha 4 geraau 0oJbloe, 4eM
YYEeHHUK, MacTep BLINOJHHUJ 3akKa3 Ha 2 4 paHbiue. CKOJIBKO
JeTajieifi MSrOTOBJAJ B Yac MacTep M CKOJBKO YYeHHUK?

Bapuanr 2

1. Pasnoxure Ha MHOXKUTENU KBAAPATHBIH TpeX4JeH:
a) 12x2-Tx+1; 0) x2+4x-12;
o Pemure cucTremMy ypaBHeHHM

3x-y=1, x—-4y=3,
xy=10. x2-21y=28.

a)

3. Be copesnymmﬁeca Opuraasl pabouux HOJIXKHBI OBI-



au u3roroBuTh no 240 pmeraneit. IlepBas OGpuraza M3roToB-
JaJga B AeHb Ha 8 meraseit 6oabmie, 4eM BTOpas, U B pe3yJb-
TaTe BBHINOJHHUJA 3aKa3 Ha 1 AeHb paHblue BTOPOil. CKOJBKO
Aerajieii U3roTOBAAJNA B AeHb Kaxkaasa Opuraza?

Konrpoabnasi padora Ne 6 no remam ""HepaBencrBa. CucreMbl ypaBHeHHil'"

Bapuanr 1

® 1. Pemure HepaBeHCTRBO:
a) §x<5;
6) 1-3x<0;
B) 5(y-1,2)-4,6>3y+1.

T+a
3

2. Ilpy kakux a 3HadeHue ApobGuU MeHbIlIe COOTBET-

CTBYIOIIEro 3HaYeHUs APO6H Lz"a?

® 3. Peuiure cucreMy HepaBeHCTB:
a) [2x-3>0,
Tx+4>0;

6) |3-2x<1,
1,6+ x<2,9.

4. Ha¥inure uenble pelieHUs CHUCTEMbI HEPABEHCTB
6-2x<3(x-1),

6—%>x.

5. Ilpu KakKuX 3HAYEHUAX X UMEEeT CMBICJ BhIpa’KeHHE
V8x—-2+4+V6—x?

Bapuanr 2



® 1. PemnTe HepaBeHCTRBO:
1 2

a) §x>2,

0) 2-T7x>0;

B) 6(y—1,5)-3,4>4y-2,4.

2. Ilpu xakux b 3HaueHue Apobu b;24 6oJIbIIIe COOTBET-

CTBYIOILIEr0 3HAYEHUS Apo6H 5;32"-?

® 3. Pemure cucreMy HepaBeHCTB:

a) [4x-10>10,
3x-5>1;

6) [1,4+x>1,5,
5-2x>2.

4. Haiigure nesnnle pemeHusi CHCTEMEI HEPABEHCTB
10-4x>3(1-x),
3,5+ ii< 2x:

5. Hpn KaKHX 3Ha4YeHUAX a MMeeT CMBICJI BbIPDaxKXeHue

V6a—-1+Va+8?

IIpomesxkyTounas arrectanusi. UToropasi KOHTpoJibHasi padoTa

Bapuanr 1



® 1. Pemrnre cucreMy HepaBeHCTB:
3(x-1)-2(1+x)<1,
3x-4>0.

® 2. YnpocTuTe BbIpasKeHHe
(V6 +V3)V12-2V6-Vv3.
3. YnpocTure BhIpaskeHUe
6 1 Y2 +6y+9
—— + . .
y _9 3—y 5
4. JIBa aBTOMOOUISA BBIE3}KAIOT OJHOBPEMEHHO M3 OAHOI'O
roposa B ApPyroi, Haxoasiuiicas Ha paccroaHuu 560 KmMm.
Ckopocts nepBoro Ha 10 xM/4 GoJibille CKOPOCTH BTOPOro, U

IMO3TOMY IIEPBBIi aBTOMOOMJIL MpHUE3’KaeT HA MecTo Ha 1 u
paHbire BToporo. OnpeaesnTe CKOPOCTh KaXJA0ro aBTOMOOHIIA.

5. IIpu KaKUX 3HAYEHUAX X QYHKUUA Y =— x—zé + 1 npu-
HUMaeT IMOJIOYKUTEJbHbIe 3HAYEHUA?

Bapuanr 2

® 1. Pemure cucteMy HepaBeHCTB:
5(2x-1)-3(3x+6)<2,
2x-17>0.

® 2. YupocTuTe BLIpakeHue

(V10+V5)V20-518.
3. ¥YmpocruTe BhIpakeHue

2 1 S 1
2 + 21° 2 2
x“-4 2x-x x“+4x+4
4. Tlacca)kupckui moean ObLJI 3aiepKaH B NyTH Ha 16 mun
M HarHaJ onoszasHue Ha meperoHe B 80 KM, mas co CKOpo-
ctei0, Ha 10 KM/u GoJsblleil, yeM moJarajachk II0 pacluca-
Hupo. KakoBa 6blj1a CKOPOCTH IOe3Za II0 PACIIMCAHUIO?
5. Ilpu KaKux 3HAYEHUAX X DYHKIUA y=6fo—2 npu-
HUMaeT OTpPHULATENbHbEIE 3HAYCHUS?



9 KJIACC
KonTpoubnas pabora Nel no Teme « YpaBHeHHsI ¢ OAHON NepeMeHHOID.

1 BapuaHTt
1. Omnpenenute 4uca0 KOPHEH KBaJPaTHOTO ypaBHEHMUSL:

a) 9x* +12x+4 =0; 6) 2x* +3x-11=0.
2. Pemure ypaBHeHHE:
a) x> —14x+33=0; 6) —3x*+10x-3=0; B) x* —10x* +9=0.

3. OpHa cTOpOHA NPAMOYTONBHIKA Ha 9 cM Gonble Apyroii. Haifure cTOpoHbI MpsIMOYTOIbHHKA, €CITH €ro Iiomas papHa 112 cvm” .

10 1 X

4. Pemwre ypaBHEHUE 2 > = — =0.

5-X 5+x x-5

5. Tlpu xakoM 3HaUYEHUN apHenne 4X° + pX+9 =0 uMeeT 0OMUH KOPEHb?
p yp p

2 BapuaHT
1. Omnpeznenute 4ucIO KOPHEH KBaJPaTHOTO YpaBHEHMS:

a) 3x° +7x—25=0; 6) 2x* +x+5=0.
2. Pemmre kBagpaTHOE ypaBHEHHE:
a) x> —11x-42=0; 6) —2x* -5x-2=0; B) X* —13x* +36=0.

3. OauH KaTeT MPsIMOYTOJIBHOTO TPEYTOIBHUKA Ha 5 cM MeHbIIe Ipyroro. Haliaure anuHy KaKaoro KaTeTa, €CiH IUI0IIalh TOTO TPEyrojJbHUKa paBHa 42 cMm
2

8 1
+ > =0.
X—2 4-—Xx X+2

4. Pemmrte ypaBHEeHUE

5. Ilpu kakoM 3HaUYEHUH aBHeHHe X° — PX+ P =0 HMeeT OMH KOpeHb?
p yp P

KonTpoabHas padora Ne2 mo teme «CucTeMbl YpaBHEHU».

BapuanTt 1



— 2 —_ =
Pemmte rpaduuecku cucremy ypaBHEHHIA {(X 2)"-y=0,
X+y=8
Pemmte cuctemy ypaBHEHHUIH
Xy=-2 2(x+y)? =7(x+Yy)+3=0,
a) 6)

JIBe TpyOBbl, IeMCTBYs OTHOBPEMEHHO, 3JIMBAIOT LIUCTEPHY HEPTHIO 3a 2 4. 3a CKOJIBKO 4aCOB 3allOJIHAET LIUCTEPHY OJIHA TPYOa, AEUCTBYS OTAEIbHO, €CIIU
el U1 3a7MBa HUCTEPHBI TpeOyeTcst Ha 3 4 MEHbIIe, YeM JAPYyron?

[octpoiite rpaduk ypasuenus (x> +y? —8x)(x +y) = 0.

2 2
L XT+y =09,
[Tpu KakoM 3HauUEHHM NapaMeTpa P CUCTEeMa ypaBHEHUH ) UMEET TPU perIeHus?
y-x=p
Bapuanr 2

Pemmte rpaduuecku cuctemy ypaBHEHUH {Xy =4
2X—y =-2.
Pemmre cucremy ypaBHeHUM:
x2 +y? =25, . {ﬁyz—xyzlz
X+y=7,; X+y=2.
Bacceitn Hanonusercst 1BymMsi TpyOaMu, JEHCTBYIOIIMMH OJTHOBPEMEHHO, 3a 44. 3a CKOJILKO YaCOB MOKET HAIlOJIHUTH OacceliH nepas Tpyoa, JeiCTBYS B
OTJIENBHOCTH, €CJIM OHA HAIOJHSET OaccelH Ha 6 4 OJbIIe, YeM Ipyras?

Tocrpoiite rpadmk ypapaenns (x* +Yy* +6y)(x—y) =0.

x> +y? =1,
2

y+x*=p

[Tpu kakoM 3HaUEHHM MApaMeTpa P CUCTeMa ypaBHEHUH MUMEET OJHO peleHue?

Kountpoabsnas padora Ne3 nmo reme «HepaBeHcTBa».
BapuanTt 1



PemmTe HepaBeHCTBO:

2)9x —11> 5(2x - 3); p) 124

X+5

> 0.

0) (Xx+D(x—2)(2x+5)>0;

HaiinuTe 00acTh onpeiesieHUs BhIpaKCHHUS \/ (x? —11x+24)".

3—-2X
Pemmre cucrtemy HepaBeHCTB 5
x> —4>0.

>1,

TIpy KaKMX 3HAUEHHAX TTapaMeTpa P HepaBeHCTBO PX° +(2p—3)X+(p+3) > 0 BepHO IpH BeexX 3HAYEHUAX X ?

Bapuant 2
Pemmre HepaBeHCTBO:

a) —3<5x—-2<4, B)

0) (X+2)(x-D)Bx-7)<0;
Haiigute obnacTh onpeneneHus BIpaKeHUs v — X% +5x+14.

Pemmre cuctemy HepaBeHCTB 2
x* —4x <0.

TIpy KakuX 3HAUEHUAX TapaMeTpa P HepaBeHCTBO PX° +(2p+1)X—(2— p) <0 BepHO NpH BceX 3HAYEHHSX X ?

KonTtpoabHnas padora Ned no reme « DyHKIHMN».
1 BapuanT
. 2
[TocTpotite rpaduk GyHkuu y = TR
X+
Vkaxute 001acTh onpeaesieHus PyHKITUH.



no

Hoctpoiite rpaduk GyHknun Yy = X> — 2X —3. C HOMOIIBIO rpaduKa HakIuTe:
a) MIPOMEKYTKH BO3pacTaHMsI U yObIBaHUS (PYHKITUH;

0) HauMeHbIIee 3HaYeHUE QYHKIINH,

B) IIPY KaKkuX 3HaueHusx X Yy <0.

Pemure rpaduuecku KBagpaTHOE ypaBHeHHe — X’ + 2X +8 = 0.

y=—/X+2,

Pemure rpaguyecku CUCTEMY ypaBHEHHIA
y=[x-3-1.

o~ 9] 9] 2
HaiinuTe 3HaueHne napamerpa p W HaMIINTE YPAaBHEHUE OCH CHMMETPHH MapadoIIbl, 3a1aHHON GopMyIioi Y = X + pX— 24, eciau U3BECTHO, YTO TOYKA C
koopauHatamu (4; 0) mpuHauIeKUT rpaduKy JTaHHOH QyHKIHU.

2 BapuaHT
IToctpoiite rpaduk GpyHKIUN Y = Jx -2
VYKakuTe MHOXKECTBO 3HAYEHUHN (PYHKIIMHU.
octpoiite rpaduk GynKmmn Y = —X’ + 2X + 3. C momMomisko rpaduka Haiiaure:

a) MPOMEXKYTKHU BO3pacTaHUs U yObIBaHUS (DYHKLNU;
0) HanOobIee 3HaUeHHE QYHKINH;
B) IIPY KakuX 3HaueHusx X Yy <0.

PemmTe rpaduuecku KBaapaTHoe ypaBHeHHe X —4Xx—5=0.

y= 4 +4,
Pemmre rpaduuecku cuctemy ypaBHEHUI X—2

y=[x-3

KonTtpoabHas padora NeS no reme «UncJioBbIe M0CJI€10BATEIBHOCTH.
Bapmuanr 1
Haiigure naamare BockMoii wieH apudmerndeckoit mporpeccun — 30; —28; — 26; ...

Haiigute cymMy nepBbIX MSTH WIEHOB T€OMETPUYECKON ITporpeccuu 2; 8; 32;
SIBysiercst iu 9nciio 384 wieHOM reoMeTpuuecKoi mporpeccuun b, =3-2"?
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CymMa BTOPOTO M Y€TBEPTOTO WICHOB apu(hMETHUECKOU Mporpeccuu paBHa 14, a cenpmoii ee wieH Ha 12 Oonbine TpeThero. Haliure pa3HOCTh U IEPBBIMA
YIECH JJaHHOM IIPOIPECCHH.

N " 2, 1. . 2
HaiinuTe Bce 3HaUEHUS X, TIPU KOTOPBIX 3HAUCHUS BBIpaKECHUN —IX” +1; X+ 2; 15+ 7X° ABISAIOTCS TpeMs MOCIECI0BATEIIbHBIMH YWICHAMH
apu(MeTHyeCcKoi Mporpeccuu.

Bapuant 2
Haiinure neBAThIN ieH reoMeTpuyeckoi nmporpeccun 3; 6; 12; ...
Haiigute cymmy nepBbIX YeThIpHAALIATH WieHOB apudMeTuuecko mporpeccuu 30; 28; 26; ...

SBasercs nmu yucio 242 ynenoM apudmeTnueckoil nporpeccun a, = 7/n+47?

CyMMa TpeThero u msAToro wWieHOB apu(pMeTH4ecKoil mporpeccuu paBHa 16, a mecToit ee wieH Ha 12 Gombie BToporo. Haiiaure pasHOCTb U NIEpBBIii iieH
JAHHOM MPOIPECCUH.

HaiinuTe Bce 3HaU€HUS X, IIPU KOTOPBIX 3HAUEHMsSI BBIPAXKEHUN X —4; \/6X; X +12 sSBIsAIOTCSA TpeMsl OCIE10BATEIbHBIMHI WIEHAMH F€OMETPUUECKOI
IIPOrPECCUM.

Hrorosasi kKOHTpOJIbHAsSI padoTa
Bapmuanr 1
y+2x =6,

Pemnre cucreMy ypaBHeHUI ) )
3x°—y° =8.
Pemmre cucrtemy HEpaBEeHCTB
CymMa nmToro ¥ BOCbMOI'0 WIEHOB apu(pMeTH4YeCcKoi Iporpeccuu Ha 15 Gomble cyMMBI ceibMoro U aecstoro. Haiinure pasHocTs mporpeccu.
CymmMma kBajipaToB 1udp ABy3Ha4HOro yncia pasHa 50. Ecinu oT aToro uncia oTHATH 54, TO MOTYYUTCS YUCIIO, 3allMCAaHHOE TEMH K€ IIu(pamu, HO B
oOpaTHOM mopsiake. Hailimure ncxomHoe 9ucio.

X
Jlokaxkute, 4To PyHKIUS Y =
X+

BO3pacTaeT Ha Bceil obnactu onpenenenus. [loctpoiite rpadux 3agaHHON QYHKIHH.

Bapmuanr 2
y—2x=-1

Pemnre cucreMy ypaBHeHUI ) )
2x°—y =1,

Pemnre cucreMy HEpaBEeHCTB
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CyMMa IeCTOro H JIEBSATOrO WICHOB apu(METHUECKON porpeccuu Ha 12 GompIe CyMMBI CEABMOTO U 4eTBepTOro. Haiinnre pazHocTs mporpeccum.
Cymma kBaapaToB HUQp ABYy3HAUHOTO uncia paBHa 45. Eciau oT 3Toro uncia oTHATh 27, TO MOTYYUTCS YUCIIO, 3alHCAHHOE TEMHU ke LIU(paMHu, HO B
obOpatHOM Topsike. Haiiiute nexoMHOE YUCIo.

X+3 . . .
Jlokaxwure, yTo QyHKIUSA Y = <4 yObIBaeT Ha Bcelt obnactu onpenenenus. [loctpoiite rpaduk 3agaHHol QyHKITNH.



