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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIE€TCS OJHMM U3 OINOPHBIX KYypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 0OECTIeYMBACT U3YUYCHHE APYTUX TUCIUIUINH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
MpOJOKEHUS O00pa3oBaHWs W IS TOBCEJHEBHOW KW3HU. PazButue vy
oOyJarommxcss HAYYHBIX TPEICTABICHUNA O TMPOUCXOKACHUH W CYIIHOCTH
anrebpandecknx aOCTpakIuii, crmoco0e OTpaKEeHUS MaTeMaTHYeCKOW HayKoi
SBIICHUH M TPOLECCOB B TNpHUpoJe H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICJTMPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO
HAYyYHOTO MUPOBO33PEHUS 1 KaUeCTB MBIIIICHUS, HEOOXOAMMBIX /ISl aJanTaluy B
coBpeMeHHOM Liu(ppoBoM ob1iecTBe. M3yuenue anredprl obecrieunBaeT pa3BUTHE
yMEHUsI Ha0mojaTh, CpaBHHBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CTIOCOOHOCTA apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHU
JEHCTBUS, BBIBOJBI, (POPMYTUPOBATh yTBepkIeHUs. OCBOEHUE Kypca anreOpsl
o0ecreunBaeT pa3BUTHE JIOTMUECKOTO MBIIIEHUS! 00YYaIOIINXCS: OHU HCIIONb3YIOT
JNENYKTUBHBIE M HMHIYKTUBHBIE pacCyKICHHs, OOOOIIEHHE W KOHKPETU3aLUIO,
abcTparupoBanue U a"anoruto. O0ydeHue anredpe mpeanojaraeT 3HAYUTEIbHbIN
00BEM CaMOCTOSITENIEHOM IEATEILHOCTH 00YJaIOIINUXCS, TOITOMY CAMOCTOSITETHHOE
pemieHrne 3adad  OOy4aloOUIMMUCS SBISETCA peamu3aluedl esTeTbHOCTHOTO
MpPUHIUIA O0yUeHHUS.

B cTpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0iaéHHOTOo
U3YYCHHUS OCHOBHOE MECTO 3aHHUMAIOT COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANredpandeckue BBIPAXKCHHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukmun»y. Kaxmas w3 »TUX coaepkarenbHO-METOINYECKHX
JIMHUYN pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET 3YUEHUSI Kypca, B3aUMOICUCTBYS C
JPYTUMHU €ro JUHUsSMU. B Xxome u3ydeHuss Kypca OOydYaroIIMMCS MPUXOIUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3n
C 9TUM B TporpamMmy yueOHOro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIMMHCS  OCHOB
YHHBEPCAJTBHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNnbHOH M CTPYKTYpPHOU
OCOOEHHOCTBbIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Conepxkanve nuHUM «YWciia W BBIYHCICHUS CIYXKUT OCHOBOW IS
JaNbHENIIer0 U3y4eHUs MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Y OOYyYaroIIuXxcs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus



CBS3aHO C pAlMOHAIBHBIMM M HUPPALUOHAIBHBIMU YHCIaMHU, (HOPMHUPOBAHUEM
MPE/ICTABIICHUM O IEUCTBUTEIILHOM UKciie. 3aBepIIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMS] U HEPABEHCTBa» CIOCOOCTBYET (HOPMUPOBAHHIO Y OOYyUaIOUINXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MTPEJAMETOB U OKpYyXkarolei peanbHocTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa AEMOHCTpUPYET 3HAYCHHE MAaTEMAaTHKU KakK S3bIKa IS
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJEJCH, OMUCaHus TPOIECCOB U  SBICHUUN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAST TakxKe JajbHEHIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHUSI, HEOOXOIUMOT0, B YACTHOCTH, JIIsl OCBOEHUS Kypca
uHQOpPMATUKHA, W  OBJAJICHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANbHO-Tpa(UUECKON JIMHUU HALEJIEHO Ha MOJIyuYeHUe
OOy4YaroMIMMUCS 3HAHUN O (QYHKIMIX KaK BaKHEHIIEeH MaTeMaTHYECKON MOJEH
JUTS OTIMCAHUS ¥ MCCIIEIOBAHMUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHHUM B IPUPOJIE U
oOmecTBe. M3yueHne maTepuana cnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCSI YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CIIOBECHOTO, CUMBOJINYECKOTO, IpapuuecKkoro, BHOCUT BKJIaa B (hopMHpOBaHHE
MPEICTaBICHUNA O POJTU MAaTEMATHUKH B PA3BUTUN ITUBUIH3AINH U KYJIbTYPBHI.

YrnyOn€HHbIi Kypc anreOpbl XapakTepu3yeTcsl H3y4YeHUEM JOTIOTHUTEILHOTO
TEOPETUYECKOTO ammapaTa ¥ CBA3aHHBIX C HUM METOJIOB pelIeHUs 3a7ad. Anreopa
SIBJIIETCS SI3BIKOM ISl OTIMCaHUsI OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTeMaTHYecKoro mojenupoBaHus. Ilpu 3ToM camu 0OBEKThI MaTeMaTHYECKHX
YMO3aKIIOYEHU M TPUHATBIE B anredpe TMpaBuWiIa WX KOHCTPYWPOBAHUSA
CI0COOCTBYIOT ()OPMHUPOBAHHUIO YMEHUI OOOCHOBBIBATh U JOKA3bIBATh CYXKJICHUS,
pa3BUBAIOT MATEMAaTHYECKYI0 HMHTYUIIMIO, KPAaTKO W HAIJSIIHO PacKphIBAIOT
MEXaHU3M JIOTHUECKUX MOCTPOCHUHN U ydaT UX MpUMEHEeHHI0. TeM caMmbIM anredpa
3aHMMaeT OJHO M3 BEAYIIMX MecT B (OPMUPOBAHHWU HAYYHO-TEOPETUUYECKOIO
MBIIIJICHUSI 00YUYaIOIINXCSl.

CornacHo yueOHOMYy IuUlaHy B 7-9 Kkjaccax u3ydaercss y4eOHBIA Kypce
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Uucma © BBIUKCICHUSN», «ANTEOpandecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEPaBEHCTBA», « DYHKIIHI.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoautcs 408 yacos: B 7 kiacce —
136 gacos (4 yaca B Hezient0), B 8 kiacce — 136 yacoB (4 yaca B Hefiento), B 9 kjiacce
— 136 yacoB (4 Jaca B HeZEINIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Panmonanbubie uncia. CpaBHEHHE, YMOPAIOYMBAHUE U apuU(DMETHUYECKHE
JEUCTBUS C pallMOHAIBLHBIMU YucaaMu. YucioBas mpsiMasi, MOJIyJIb YHCIIA.

CreneHb C HaTypaJbHBIM TOKa3aTeJIeM M €€ CBOWCTBA. 3alKcCh 4YUCIa B
JNECATUYHON MO3UIUOHHON CUCTEME CUHUCIICHHUS.

Pemenue TekCcTOBBIX 3a/1au apupMeTndeckuM crocoboM. Perienue 3amay u3
peanbHOM MPaKTUKU HA YacTH, HAa IpoOU, HA TTPOLICHTHI, IPUMEHEHUE OTHOLICHUM U
MIPOTIOPIINI TIPY PEIICHUH 3aa4, PEIIeHUe 3a/1a4d Ha JBKEHUE, paboTy, OKYIIKH,
HaJIOTH.

HenumMocTb nenbix ynces. CBOMCTBA JETUMOCTH.

[IpocTeie U cocTaBHble uucia. YETHble M HEUYETHbIE uncia. [lpuzHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku nenMMOCTA CyYMMBI H
MPOU3BEACHUS LIEIIBIX YHCEII IIPU PEIICHUU 33/1a4 C MPAKTUYECKUM COJICPIKAHUEM.

HauGonpbmuii oOuit 1enuTeas 1 HauMeHbllee 00111ee KpaTHOE JIBYX UYHCedl.
B3anmno npocteie uncna. Anroputm EBknnaa.

Henenue ¢ octaTkoM. AprupMeTHUUECKHE ONepallii HaJl OCTaTKaMHU.

AJuiredOpanyecKue BbIPpaKEeHUA

BripakeHre ¢ mNepeMEHHbBIMU. 3HAUYCHUE BBIPAKECHHUS C TEPEMEHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXTy BeTUIMHAMU B BUJE (OPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHMS ANTreOpanvdeCKuX BhIPAKEHU.
Jloka3aTenbCTBO TOXKIECTB.

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BUJa. CTENeHb OAHOUJICHA.

MHuorounensl. MHorousieH craHgapTHoro Bujaa. CTeneHb MHOTOYIEHA.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHHE U JeieHHe MHorouieHoB. [IpeobpazoBanue
L[EJIOTO BBIpaXXEHUs B MHOTOUJIeH. KOpHU MHOrO4JIeHA.

DopMyJibl COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIp@XEHUH, KyO CyMMBbI M KyO pPa3HOCTH JBYX BBIPAKECHHUH, Pa3HOCTH
KBaJpaTOB JABYX BBIPAKECHHI, IPOU3BEACHUE PA3HOCTH U CYMMBI JIByX BbIPaKEHUN,
CyMMa M pPa3HOCTb KyOOB JBYX BBIPOKCHHM.

Pa3noxxeHne MHOTOUIEHA HA MHOXKUTENW. BhIHECEHHE 0011IETO MHOXKHUTENS 32
CKOOKH. MeTo1 rpylIupOBKH.

YpaBHeHHs U HEPABEHCTBA

VYpaBuenue ¢ onHou nepemeHHor. Kopenb ypaBHenus. CBONCTBA ypaBHEHUM
C OIHOW TIEpEeMEHHOW. PaBHOCWIBHOCTP YypaBHEHUH. YpaBHEHUE  Kak
MaTeMaTH4ecKkas MOJe/Ib PeaIbHOM CUTYaIINH.



JIuHerHOe ypaBHEHHE C OJHOM MEPEMEHHOU. UMCIO KOpHEH JIMHEWHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOUIbIO JIMHEWHBIX YpPaBHEHHUIA.
JIuHeliHOE ypaBHEHHE, COJIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHUE ¢ IByMs IEpeMEHHBIMU. ['paK TUHENHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YpPaBHEHH C JBYMS [E€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JABYyMS
NEpEMEHHBIMU. Penenne cucteM JIMHEMHBIX YpPAaBHEHHUU C IBYMsS IEPEMEHHBIMU
METOJOM TOJICTAaHOBKM M MeETOAOM cioxeHus. Cucrema ABYyX JIMHEHHBIX
YPaBHEHUM C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallUH.

DOyHKIUU

Koopaunarta Touku Ha npsimoil. YuciioBble NPOMEXKYTKH. PaccTosiHue Mexmy
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucTeMa KoopAuHAT. AOcuucca W OpJAuHATa TOYKMA Ha
KOOPJIMHATHOM MockocTH. [Ipumepsl rpadukos, 3aganHbix Gopmynamu. Utenue
rpavKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXny BenuuuHamu. [loHsTHEe (QyHKUMU.
@OyHkuMg Kak MaTemMaTHueckas MOJENb peajbHoro mnpouecca. Oo6i1acTh
onpeeneHus u 00aactb 3HaueHui GyHkuun. Cnocoosl 3aganus GpyHkuun. ['padux
¢ynkuuu. [loHATHS MakcuMymMa M MUHUMyMa, BO3pacTaHusi W YObIBaHMS Ha
IIPUMEpax peaIbHbIX 3aBUCUMOCTEM.

Jlunentnass Qyukius, e€ cpoiictBa. ['padux nuneitHoi ¢ynkuuu. ['padux
¢ynknuu Y = |X|. Kycouno-3aganabie GyHKIIHN.

8 KUIACC

Yucna v BIYMCICHUSA

KBaapartubeie kopHu. ApudmMeTrnueckuii KBaJpaTHBIN KOPEHb U €r0 CBOMCTBA.
[TonsiTne wWppammoHaNIBLHOrO 4Yuciaa. JeWCTBUS € HppalMOHAIBHBIMUA YHCIIAMMU.
CBoiicTBa I€CTBUI ¢ UPPALIMOHAIBHBIMY YKciaMu. CpaBHEHHWE HPPALIMOHATIBHBIX
quced.

[IpencraBieHnss O pacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXKeCTBa
HaTypaJIbHBIX, LEJbIX, PAlMOHATIbHBIX, IEUCTBUTEIbHBIX Yncell. CpaBHEHHE YHCEIL.
HucoBble NPOMEKYTKH.

HevictBuss ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHE OCTaTKOB K
PELIECHNIO YPAaBHEHUN B LIENBIX YMCIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKpPYXKAIOWIET0 MHPA, UIMTEIBHOCTh MPOLIECCOB B
oKpykaromeM Mupe. CTaHIapTHBIN BUJ YKCIIA.

AsredpanyecKue BbIPpAKEHUA

AnreOpanyeckas aApoOb. JlomycTUMble 3HAUYEHUS NEPEMEHHBIX B APOOHO-
palMoOHANbHBIX BbIpaXkeHUsiXx. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXXEHUE U JEJCHHE alredpanyeckux JapoOei.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanmonanbHbie BBIPAXKEHUS. ToxiecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAKECHUM.

JlonmycTuMmble  3HAa4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIIUX
apu(pMeTHYecKue KBaJpaTHbie KOpPHH. TOXKIEeCTBEHHbIE MPeoOpa3oBaHUs
BBIPKEHUM, CoiepkKaINX apuhMeTUIECKUE KBAPATHbIE KOPHH.

Crenens ¢ 11eNbIM MOKa3aTeseM U e€ cBoiicTBa. [Ilpeobpa3oBanue BrIpakeHUH,
COJIEPIKAILMX CTEIICHH.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJpAaTHOTO YpPABHEHHS.
KonndecTBO IEWCTBUTENBHBIX KOPHEN KBaJpaTHOro ypaBHeHUs. Teopema Buera.
VYpaBHEHUS, CBOAUMBIE K TMHENHBIM YPABHEHUSM WM K KBaJAPATHBIM YPAaBHEHUSM.
KBagpaTHoe ypaBHeHHE ¢ mapameTpoM. PemeHue TEKCTOBBIX 3a/1ad C MOMOIIBIO
KBaJpaTHBIX YPaBHECHUI.

JpoOHO-pallnOHaNIbHBIE ~ ypaBHEHUs. PelieHue  poOHO-pallMOHaIbHBIX
ypaBHEHUH. PelleHne TEKCTOBBIX 3aJlad € TMOMOIIbIO JPOOHO-paIlMOHATbHBIX
ypaBHeHUH. ['padnueckast HHTepIIpeTalsl ypaBHEHH ¢ 1ByMs IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. ClloxkeHue
U YMHOXXECHHME YHCIOBBIX HepaBeHCTB. OLEHMBAHME 3HAYCHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW W MHOXKECTBA €r0 PELICHUM.
Peliennie TMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHue TEKCTOBBIX 3a1ay ¢
MTOMOILBIO JIMHEHMHBIX HEPABEHCTB C OAHON NMEPEMEHHOM.

DyHKUIMHA

OO6uacThb onpeseieHnsi 1 MHOXKECTBO 3HaueHuM (yHKimuu. CriocoObl 3a/1aHus
bynkuumii. ['paduk dynkumnn. Utenue cBoiicTB ¢hyHkumu o e€ rpaduxy. [Ipumepsr
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX peabHbIE MPOLECCHI.

Jluneiinas Qyskuus. DyHKIHUM, ONMKUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO
IPOMOPIUOHANIEHBIE 3aBUCUMOCTH, UX TpapUKH.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicrsa.
KycouHo-3a1anabie PyHKIIUH.

9 KIIACC

YucJia 1 BLIYUCJICHUSA



Kopens -1 crenenu u ero cBoiicTBa. CTENEHb ¢ PAllMOHAIBHBIM [T0KA3aTENEM
U €€ CBOMCTBA.

AnredOpanveckue BbIPAKEHUS

ToxecTBeHHbIE TPEeOOpa30BaHUsl BBIPAXKEHHM, COAEpKalluX KOpPEeHb N-i
creneHu. ToXIeCcTBEHHbIE MPE0O0Pa30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
palMOHAIBHBIM [T0KA3aTEIIEM.

KBanparaeiii TpéxwieH. KopHu kBaapatHoro TpéxuieHa. PaznoxkeHue
KBaJPaTHOTO TPEXUIICHA HA JINHEUHBIE MHOKUTEIH.

YpaBHeHNs U HEPABEHCTBA

bukBanpartsasle ypaBHeHUS. [IpuMepsl IpUMEHEHUI METONOB PaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, IpaHUuecKkoro MeToja MpU pPELICHUU
ypaBHEHU 3-i U 4- CTENIEHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUN.

Pemenne cucrem ypaBHEHHU ¢ IBYMsI IEPEMEHHBIMU. Pelienre npoctenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHHUU C ABYMs IEepeMeHHbIMH. ['paduueckuil MeTon
pELIEHUS CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C IByMs ITIepeMeHHbIMU. CUCTEMA JBYX
HEJIMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU KaK MOJIEb PEAJIbHOM CUTYaLlHH.

Yucnosele HEpaBEeHCTBA. PelleHne MHEVHBIX HEPAaBEHCTB. J(O0Ka3aTesbCcTBO
HEPABEHCTB.

KBazpaTHble HepaBEHCTBA C OJHOM IEepeMEHHOH. PemeHue KBaJpaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTOJl MHTEPBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [IpocTeline HepaBeHCTBA C TapaMETPOM.

Pemienne TEKCTOBBIX 3a/1a4 € TOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IepeMeHHbIMH. PellieHne HepaBEeHCTBa C JBYMs
nepeMeHHbIMU. CUCTEMBI HEPaBEHCTB C ABYMs nepeMeHHbIMU. [ paduueckuit MeTo
PELICHNS CUCTEM HEPABEHCTB C IBYMsl IEPEMEHHBIMU.

DOyHKIUU

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (YHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSTHCTBA (DYHKITMHU, TTPOMEKYTKHA BO3pacTaHusl M yObIBaHUSA (PYHKITUH,
4YETHBIC U HEYETHBIE (PYHKIIMH, HAauOOJIbIlIee U HAMMEHbIIee 3HaUeHUs (PyHKIUU.

KBagpatnunas ¢Qynkiuss u e€ cBoictBa. lcmonp3oBaHHE CBOMCTB
KBaJpaTUYHOU pyHKIMM 151 perieHus 3a1ad. [loctpoenue rpaduka KBagpaTHuHON
¢bynkuuu. Ilonoxenue rpaduka KBajpaTUYHOW (YHKUMUA B 3aBUCUMOCTH OT €€
ko> puuentos. papuku pynxmmii Y =ax2, y = a(x — m)>u y = a(x — m)? +n.
[TocTpoenue rpadukoB GHyHKIHIA ¢ TOMOIIBIO TPEOOPa30BaAHUM.

Jpo6Ho-nuneiinas Gynkuus. MccnenoBanue GyHKIMMA.

@Oynkuus Y = X" ¢ HaTypalbHBIM TIOKa3aTeneM N u e€ rpaduk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[TonsitTue uymcioBoil mocienoBareabHOCTH. KoOHEUHble U OECKOHEUYHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIEAO0BATEIBHOCT.  MOHOTOHHO
Bo3pacramomas  (yOsiBatomiasl)  mociiefoBareabHocTh.  CrocoObl  3a1aHust
MIOCIIEZIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBI N-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apuMETHYECKOH U TEOMETpHYEeCKON mporpeccuit. Dopmyiibl N-ro  yjieHa
apudmeTnyeckol U reomeTpudeckoi mporpeccuit. DopMynbl CyMMBbI MEPBBIX N
YJICHOB apu(PMETHUECKON U TE€OMETPUUYECKON mporpeccuil. 3ajauu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

[IpencraBieHre O CXOAUMOCTH IIOCIEAOBATENBHOCTH, O CYMMHPOBaHUU
OECKOHEYHO yObIBAIOIIEH reOMETPUUECKON POTPECCHUH.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHHUS MPOTPaMMbl IO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMaTHYECKOM WIKOJbI, K MCIOJb30BAHUIO 3THUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MAaTEeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K OMOILMOHAIBHOMY M  JCTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHOCTEll HAYYHOI 0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MIPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJIEHUEM HaBbIKAMH UCCJIEA0BATEIbCKOU IEITEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyumsi:



TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPECax CBOETrO
30pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HU  (300pOBOE  IHUTAHHE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4ejoBeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN Ha IPUMEHEHHE MaTEMAaTUUECKUX 3HAHUH JUJIs pEIIeHUs 3a]1a4 B
00J1acT COXPaHHOCTH OKPYKAIOIIEeH Cpe/bl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOXHBIX IMOCJEICTBHI JJI OKpYKaroLWEN cpeabl, 0CO3HAHUEM TI100aTIbHOrO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) ajanTanuM K M3MEHSIOIMMMCH YCJIOBHSAM COLUAIBHOW M NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKW U KOMIIETEHIIMM U3 OIIbITA APYTHX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BBI3OB, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKUA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMH M YHUBEPCATLHBIMU PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJIITD M XapAaKTEpPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpEeJEIeHNs MOHATUI, YCTAHABIMBATh CYHUIECTBEHHbBIN MPU3HAK KiacCcU(UKaIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KDUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OpPMYyJIUpOBaTb U  NpeoOpa3oBBIBATE  CYKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHNUH IO aHAJIOTHH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM HHIYKIUH, OOOCHOBBIBaTb COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HanOOoJIee NOAXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCITIOJIB30BaTh BOIIPOCHI KaK HCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HaHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IIPOBOJUTE [0 CaMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY JKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MAaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBaHHUS, OKCIIEPUMEHTa, OLEHUBATH
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHOM rpaguKoil 1 uX KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(POpPMALMU MO KPUTEPUSIM, MPEIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA



BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh TOSICHEHUS 10 XOJy peUIeHUs 3a/ayd,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh HJECH, HAIICJICHHbIE Ha TOHUCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIAbTATHI PEUICHUS 3a/1aud, SKCIIEPUMEHTa, UCCIICI0OBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3aj1ay
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYECKUX 3a7ad, MPUHUMATh 1EeJb
COBMECTHOM JesTEeIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHOM paboTHI,
pacmpenenarth BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BHIMOJIHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATH
CBOM JICMCTBHUS C APYTUMHU WICHAMU KOMaH/Ibl, OIEHUBATh Ka4€CTBO PE3yibTaTa U
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3ysbTaT 1Mo KPUTEPHUsIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

PerynsitTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS pelIeHUN (MHIUBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IIJIaH, AJTOPUTM pEIICHHUs 3ajayd (Wi €ro
4acTh), BBIOHMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIONMIUXCS pPECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJCTh CIIOCOOaMM CaMOTPOBEPKH, CAMOKOHTPOJISI TIpollecca U pe3yibTaTa
pelIeHusl MaTeMaTUIeCKOM 3a/1aur, CAMOMOTHUBAIIMU U pedIICKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pPE3yJibTaTa JEATEIbHOCTH MOCTABICHHON LEIH U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh YMOIIMOHAIBHYIO OIEHKY PEIICHHUS 3a/1auu.

INPEAMETHBIE PE3YJIBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4Jaromunics MOTYYUT CICAYIONTNE TPEIMETHBIC
pEe3yJIbTATHI:

Yucjia 1 BBIYUCICHUSA

PanmonanbHbie Unca.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHCH YUCEN K JAPYroil (mpeoOpa3oBHIBATH
JECATUYHYIO IpOoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCITUYHYIO, B YaCTHOCTH
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPaJIbHBIX YHCEII, MHOKECTBA LIEJIbIX
YUCEeJ, MHOYKECTBA PAIMOHAIBHBIX YHUCEI MPU PEUICHUWU 3a/1a4d, IPOBEACHUU
pPacCyKJI€HUHU U JIOKA3aTEIbCTB.

[ToHuMaTh U OOBICHATH CMBICI TTO3UIITMOHHOM 3alUCH HATYPaJIbHOTO YKCIA.

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIBHBIC YUCIIA.

BoInonHATh, coYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeEeTHUECKHe
JEUCTBUS C PallMOHAIBHBIMU YUCJIaMH, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JIEVCTBUM, MPUEMBI PALIMOHATBHBIX BBIYHACICHUH.

BrINoaHATH 1EUCTBUS CO CTETICHSIMU C HATYpaJIbHBIMU MMOKA3aTEIsIMHU.

HaxoauTe 3Ha4eHUs YMCIOBBIX BBIPAKEHUMN, COAEpKAIIUX PpPallMOHAIbHBIC
yuciia M CTENEHW C HaTypajJbHBIM IIOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CriocOObI ¥ TPUEMBI BBIYMCIICHUSI, COCTaBJISITh M OIEHUBATH YKMCJIOBBIC BBIPAKCHUS
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1au U 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

OKpyraaTh 4ncia ¢ 3aJaHHOW TOYHOCTBIO, & TAKKE MO CMBICITY MPAKTHYECKOU
CUTyallid, BBINOJHATh NPUKHUIKY WU OLEHKY pe3yJibTaTa BBIYMCIEHUM, OLICHKY
3HAYEHUH YHCIIOBBIX BBIPAXKEHUH, B TOM YHCJIE ITPU PEIICHUH MPAKTUYECKUX 3a/1a4.

Pemiath TekcTOBBIE 3alaud  apu(PMETHUYECKUM CHOCOOOM, HCIOJIb30BATh
TaOJUIbI, CXEMbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHny 3aaa4.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBICE C OTHOIICHUEM
BEJIMYMH, MPONOPLMOHAIBHOCTBIO BEIUYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

J1emMMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PELICHUH 3a]a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETMMOCTH CYMMBbI U TIPOU3BEACHUS 1IETBIX YHCEIL.

PacknanapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CB0OOHO OMNEpUPOBATH MOHATHUSAMHU: YETHOE YHUCIO, HEUETHOE YHUCIIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxonuth HamOONBIIMI OOIIMKA AENUTENh U HaUMEHbIIee 00Ilee KpaTHOEe
YUCEJ U UCIIOJIB30BATh UX MPU PEUICHUH 3aa4, IPUMEHATh alroputM EBKina.

OnepupoBaTh TNOHSATHEM OCTaTKa IO MOMAYJII0, NPUMEHATh CBOMCTBa
CPaBHEHHU MO MOAYJIIO.

AsiredOpanyecKue BbIPpaKeHUs

BripakeHus ¢ IEPEMEHHBIMH.

Hcnonb30BaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpAXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeo0pa3oBaHus BHIPAKECHUH, TOKA3bIBATh TOXKIECTBA.

MHoOrouneHsl.

BrinonHaTs npeoOpa3oBaHus 1EI0TO BBIPAXKEHUS B MHOTOUWICH MPUBEICHUEM
MOJI0OOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BoInonHTh eficTBUs (CI0KEHUE, BEIUUTAHUE, YMHOXKEHHUE) C OJTHOWICHAMHU
U C MHOTOWJICHAMHU, MPUMEHSTH (DOPMYJIbI COKPAIIEHHOTO YMHOKEHU (KBaaApaT u
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpPaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JJIsl YIIPOIIECHUS BBIUMCICHUM.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEIS, TPYNIUPOBKH CJIAaraeMbIX, MPUMEHSIS
(bopMyIbl COKPAIEHHOTO YMHOXKEHUS.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUST Pa3IMYHbIX 3a7a4
13 MaTEMATHKHU, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nuMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, IIPUMEHss IpaBUIIa
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbHOMY emy. [IpoBepATs, sABIsIETCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[logObupaTh nOpuUMEphl TAP YKCEN, SBISIIOMIUXCA PEIICHUEM JUHEHHOIO
YpaBHEHHUS C ABYMSI IEPEMECHHBIMH.

CTpouTh B KOOPJAUHATHOM TIJIOCKOCTH Tpad UK JIMHEHHOTO YpaBHEHUS C IBYMS
MEPEMEHHBIMHU, MOJIB3YICh TPa(QUKOM, MPUBOIUTH MIPUMEPHI PEIICHUS YPABHEHUS.



Pemate cucreMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
quciie rpadu4ecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YpaBHEHUH MO YCIOBUIO 33J]a4H, UHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pPE3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N306paxaTh Ha KOOPAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbL, 3aAMUCHIBATh YHCIOBbIE TPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIUH.

Crpoutb rpaduKu TUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnoco0 MpeAcTaBiICHUS W aHaIM3a MHGOpMalUH,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

Hcnonp3oBaTh cBOWCTBA (YHKUMH i aHaiuu3a Tpa@UKOB peallbHbIX
3aBUCUMOCTEN (HyIH (QYHKIUH, HPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIMHM, HAWOOJIbLIEE MU HAaUMEHbIIEE
3HauYEHUA (PYHKIUN).

Hcnonp3oBathk rpaduku AJis UCCIAEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH, NIpU
pellleHny 3a7a4 U3 APYyTrux Y4eOHbIX MIPEIMETOB U PEasIbHOM KU3HU.

K koHIly 00y4yeHus B 8 kiacce 00y4aromuics MOJIyduT CIEIYIOIINE TPEeIMETHBIC
pEe3yJbTaThI:

Yucsa ¥ BIYMCICHUS

HppanmonanpHbIE YUCIIA.

[loHnMaTe W WUCHONB30BATh NPEACTABICHHUS O PACIIMPEHUHM YHCIIOBBIX
MHOYECTB.

CB0OOOJHO OmepUpOBaTh MOHATHIMU: KBaJpaTHbIN KOPEHb, apu(pMeTuyecKuit
KBaJpaTHBI KOPEHb, UPPALMOHAIBHOE YKCIIO, HAXOJHUTh, OLICHUBATh KBA/IPATHbHIC
KOPHH, UCIIOJIb3YsI IPU HEOOXOJUMOCTH KAJIbKYJISITOP, BBITIOIHATH IPE0Opa3oBaHus
BBIPAKEHUM, COAEPKAIINX KBAIPATHBIE KOPHU, UCITOJb3YS CBOMCTBA KOPHEM.

Mcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHHS U BbIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.



Hcnonb3oBaTh 3amucu OONBIIMX M MaJIbIX YKCEN C MOMOMIbIO JECATUYHBIX
npobeit u crenenedd yucia 10, 3anmMchIBaTh U OKPYIJIATH YKUCIOBBIE 3HAYCHUS
pealbHBIX BEJIUYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUI.

J1eIMMOCTb.

CB0OOOIHO OIEpUPOBATH MOHATUEM OCTATKA IO MOAYJIIO, IPUMEHSTh CBOWCTBA
CPaBHEHMI MO MOJYIIO, HAXOAUTh OCTaTKU CYMMBI U MPOU3BEACHUS M0 JAHHOMY
MOZYJIIO.

AJsiredOpanyecKue BbIPaKeHUs

JIpoGHO-paImoHaIbHBIC BEIPAKCHHUS.

Haxonute A0OMyCTHUMBIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IprMeHSATh OCHOBHOE CBOKMCTBO PAIIMOHAJILHON JIPOOH.

BhINoNHATh IpUBEACHUE anredpandyeckux Apodeil Kk o0lieMy 3HaMeHaTeNo,
CIIOKEHUE, YMHOKEHUE, JIeJIEHHE aNreOpandyeckux IpoOei.

BhITIONHATE TOXKAECTBEHHBIE MPE0OPa30BaHUs PAIIMOHATIBHBIX BHIPAYKEHUI.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JJIs pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATHHON MPAKTUKHU.

Crenenu.

[IpuMeHsATh TMOHATHE CTENEHW C L[EJbIM IOKa3aTelieM, BbBIIOIHSITh
peoOpa3oBaHus BIPAXKEHUI, COEPIKAIUX CTENEHH C LEIbIM ITOKa3aTEIIEM.

HppanmoHanbHbIE BEIPAXKEHUS.

HaxoauTe qomycTrMblie 3HaUYCHHS IEPEMEHHBIX B BBIPAXKEHUSIX, COJEPIKAIIINX
apru(pMeTuYecKre KBaApaTHbIE KOPHH.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIb3YS
CBOWCTBA KOPHEU.

YpaBHeHMs U HEPABEHCTBA

PemaTe kBajipaTHbIE ypaBHEHUS.

PemaTte ApoOHO-paliMoHaIbHBIE YPABHEHHUS.

Pewmiatb JuHEWHbIE YpaBHEHUS C [ApaMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C MMapaMeTpaMH.

[IpoBoauTh HCCENOBAaHNS YPAaBHEHUW U CUCTEM YPAaBHECHHH, B TOM YUCIIE C
pUMEHEHUEM rpauuecKux MpeACcTaBIeHHM (YCTaHaBIMBATh, UMEET JIU YPABHEHUE
WM CUCTeMa YpaBHEHUN PEIICHHUs], €CJIM UMEET, TO CKOJIBKO, U MpoYee).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIM C TIOMONIBIO COCTABJICHUS YPaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeHsTh CBOMCTBA UNCITOBBIX HEPABEHCTB JIJIs1 CPABHEHMS, OLICHKH, pelIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM NMEPEMEHHON U UX CUCTEMBI, 1aBaTh rpadUUeCcKyIo
WJUTFOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIMHA

[TonuMaThe ¥ KCHOJIB30BaTh (DYHKUMOHAIBHBIE MOHATHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, OIpeIeTIsITh CBOMCTBA (QYHKIUH 10 €€ TpaduKy.

CtpouTts rpaduku QyHKIUHN , OMUCHIBATH CBOMCTBA YUCIOBOM (PyHKIIMHU IO €€
rpadukKy.

K koHIty 00y4yenus B 9 kiacce 00y4aromuics MOMyduT CIETYIOINE MTpeIMETHbIC
pPE3yIbTaTHI:

Yuciaa v BIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUAMM: KOPEHb N-H CTENEHHW, CTENEHb C
palMOHAJIBHBIM [I0KAa3aTelIeM, HAaXOAUTh KOPEHb N-U CTENEHU, CTEHNEHb C
palMOHAIBHBIM IIOKA3aTEJNEeM, MCIHOJb3yd MNpPU HEOOXOJUMOCTH KaIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N- CTENIEHU, CTEIIEHU C PALMOHAIIBHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTEIBHBIX YUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTH M  YNOPSAJOYMBATH JICUCTBUTEIBHBIC YHUCJIA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIA, BBINOJIHATh IPUKHUIKY PE3yJIbTaTa BBIYUCICHHUM, OLIEHKY
YHUCJIOBBIX BBIPAYKCHUM.

Aare0panvyecKue BbIPpAKEHUSA

CB0OOIHO ONEepUpPOBaTh MOHATUEM KBAJPATHOTO TPEXWICHA, HAXOIUTh KOPHH
KBaJIpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pemiats TMHENHbBIE U KBapaTHIE YPABHEHUS, YPABHEHHUS, CBOIAILNECS K HUM,
JTpOOHO-pallMOHATbHBIE YPABHEHUS.

Pemrats HECNOKHBIE KBapaTHBIE YPABHEHUS C TAPAMETPOM.

Pewmars nMHEVHBIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh PELICHHE HEPABEHCTB HAa YHCIIOBOM MpPSIMOH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl BYX JIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIUHECUHBIM.

PemaTe HeCOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C TAPAMETPOM.

[TpumeHsATh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHUM, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToia Mpyu peluieHuu ypaBHeHUM 3-11 U 4-ii cTeneHei.

Pemlatb  cucTemMbl  JTMHEHWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPABEHCTBO, H300pakaTh pEIICHHE CHCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Pemwlare ypaBHEHHs, HEPABEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OTPaHWYCHUSIMU, HAITPUMEP, B LIEJIbIX YNCIIAX.



ITpoBoAMTH HcCCIENOBAaHUS YPABHEHUN M CUCTEM YpaBHEHHUM, B TOM YHUCIE C
IPUMEHEHNEM IpapUUECKUX MPeICTaBICHUH (yCTaHABINBATh, UMEET JIM YpaBHEHUE
WIHM CUCTEMA YPaBHEHUM PEIIECHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEE).

PemaTte TEKCTOBBIE 3amadyM aiareOpamdeckKuM CIIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonp30BaTh ypaBHEHHUs, HEPABEHCTBA U UX CHUCTEMBI JUIsl COCTaBJICHUS
MaTEMaTUYECKON MOJENN peajbHOW CHUTyallud WM NPUKIAAHOM 3ajaud,
WHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHU

CBOOOHO oOmepupoBaTh MOHATUSAMHU: 3aBUCUMOCTH, (QyHKIHSA, Tpaduk
GyHKIMM, TpsMas [PONOPLUUOHANBHOCTb, JHMHEWHas (yHKuMA, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0oiia, KyCOUHO-3aJaHHast PYHKIIHSL.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
00JacTh ONpENEICHHUsl, MHOXKECTBO 3HAUYCHHM, HYIWM (YHKIHUH, MNPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TMPOMEXYTKHM BO3pacTaHusi M YObIBaHMSA, YETHOCTh U
HEYETHOCTb, HAaUOOJIbIIIEE U HAMMEHbILIEE 3HAUEHHSI, ACUMIITOTHI.

Pacnio3naBaTh kBajgpaTHuHyto (QYHKIUIO 110 (HopMyIie, MPUBOIUTE IPUMEPHI
KBaJPaTUYHBIX (DYHKIMI U3 peabHOM )KU3HU, (PU3HKH, TEOMETPUU.

Onpenensath NoJIoKeHUE rpaduka KBaAPaTUYHON (PYHKIIMU B 3aBUCUMOCTH OT
e€ ko PUIIHEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOMCTBA
KBaJPaTUYHON PYHKIMU 1O €€ rpauKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMU JIs pEUISHUS 3a]1a4.

Ha nmpumepe kBagpatuunoit pyHkimu ctpouts rpaduk dyakmum y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pynkmun y=Ff(X).

NnmoctpupoBaTh ¢ TOMOLIBIO rpaduka peaabHy0 3aBUCUMOCTh MIIH MPOIIeCcC
M0 UX XapaKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reOMEeTPHYECKAs MPOrPeccHu

CB0OOOJHO ONEpUPOBATH MOHATUSAMU: MOCIEA0BATEIBLHOCTD, apupMeTUIECKast
Y TEOMETPUYECKAsI TPOTrPECCHUM.

3amaBaTh IOCJIENOBATEIBHOCTH pPa3HbIMH CIOCOOAMHU:  OMHUCATEIbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpMya N-TO  4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPAWHATHOU
MJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMHU, B TOM
YUCIIE 3a/1a4d U3 PEeaTbHOM JKU3HU (C UCIMOJIb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTHUH).



Pacnio3HaBaTh ¥ NPHUBOJAWTH MNpPUMEPHl KOHEYHBIX U OECKOHEUHBIX
HOCJIeIOBATEIbHOCTEH, OTPaHMYEHHBIX  IIOCJIEOBATENbHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIONINX ) TTOCIEI0BATEIBHOCTEH.

HmeTs npencTaBieHne 0 CXOUMOCTH MOCIEA0BATEIbHOCTH, YMETh HaXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCUM.

[IpuMeHsATh METO MaTEMaTHYECKOW MHAYKIIUH TIPH PEIICHUH 3a1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

1 HRCJIA 1 BIMUCIEHIL 10 1 https://resh.edu.ru/
PanmonansHbie unciia (IOBTOpEHNUE)

5 AJITEBPAMYECKUE BBIPAKEHU . 7 https://resh.edu.ru/
Bripaxkenus ¢ nepeMeHHbIMU
YPABHEHUA 1 CUCTEMBI

o 1 1 https://resh.edu.ru/

3 YPABHEHMU M. Jluneiinble ypaBHEHUS 0 : SECL

4 OYHKIHH. Koopautarst i 17 1 https://resh.edu.ru/
rpaduxu. OyHKIuu

5 OYHKIUWU. JInneiinas yHKIusS 16 1 https://resh.edu.ru/

6 UNCJIA U BBIYUCJIEHU . Cremniens ¢ 7 1 httos://resh.edu.ru/
HATypaJIbHBIM TOKa3aTelIeM

7 AJITEBPAMYECKUE BBIPAKEHU . 23 1 httos://resh.edu.ru/
MHoro4JIeHbI

8 UNCJIA U BBIYUCJIEHMSA. [lenumocTh 10 https://resh.edu.ru/

9 AJIFEBPAI/IUIECK"I/IE BBIPAKEHHAL. 14 1 https://resh.edu.ru/
DopMyIIBI COKPAMEHHOTO YMHOXKCHHS
YPABHEHUSA Y CUCTEMBI

10 YPABHEHUM. CrcreMbl TMHEHHBIX 14 1 https://resh.edu.ru/
ypaBHEHUH
IT

11 OBTOpeHHE, 0bobwIeHIe, 8 1 https://resh.edu.ru/

cUCTEMaTH3aInsI 3HaHUH



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl

1 AJITEBPAMYECKUE BBIPAXXEHNW . 17 1 httos://resh.edu.ru/
JpoGHO-panioHa bHbIC BRIPAKCHUS

2 YPABHEHI THEPABEHCTBA. 19 1 https://resh.edu.ru/
JpoOHO-palnmoHanbHble ypaBHEHUS

3 AJITEBPAMYECKUWE BBIPAXKEHU . 14 httos://resh.edu.ru/
Crenenu
UNCJIA U BBIYUCJIEHMA. [lenumocTh 7 https://resh.edu.ru/

5 OYHKINMN 15 https://resh.edu.ru/

5 UNCJIA U BBIYMCJIEHM . KBaapatHblii 17 1 https://resh.edu.ru/
KOPEHb

7 YPABHEHITA I HEPABEHCTBA. 17 1 https://resh.edu.ru/
KBanpatHsie ypaBHeHUS

8 YPABHEHIA ITHEPABEHCTBA. 20 1 https://resh.edu.ru/
HepasencrBa

9 Hosropere, 0606meHIfe’ 10 1 https://resh.edu.ru/
CUCTEeMaTH3aIusl 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 https://resh.edu.ru/
MaTepuaia, U3y4eHHOro B 8 Kiacce.
2 OYHKINU 25 1 https://resh.edu.ru/
3 YPABHEHI T HEPABEHCTBA. 15 1 https://resh.edu.ru/
KBagparssle HepaBeHCTBA
4 YPABHEHIT THEPABEHCTBA. 25 1 https://resh.edu.ru/
YpaBHEeHMsI, HEPABEHCTBA U UX CUCTEMBI
UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU
https: h.edu.
5) 1 [IPOCPECCHI 25 1 ttps://resh.edu.ru/
6 AJITEBPAMYECKUE BBIPAKEHU . 12 1 https://resh.edu.ru/
CreneHsp ¢ palMoHaJIbHBIM ITOKa3aTeIeM
7 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 18 1 https://resh.edu.ru/
3HaHUI
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne m/m Tema ypoka KonrTpoabsubie IIpakruyeckue wHppoBbIe
Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI pecypenI
1 [ToBTOpenue. PanioHanbHbIe yncia https://resh.edu.ru/
[ToBTOpenue. CpaBHeHue,
2 YIOPSA0YUBAHUE U apUPMETHUECKUE
JICUCTBUSA C pallMOHAIBHBIMHU YU CJIaMU
3 [ToBTOpenue. Uucmosas npsimas, MOJyJb
qyyciia
IToBTOpenue. [IporneHThl, 3aMKch
4 MIPOIICHTOB B BUJIE APOOU U IpoOH B BUJIE
MPOLIEHTOB
5 [ToBTOopenue. Tpu OCHOBHBIE 3a/1aun HA
MPOLICHTHI
5 [ToBTOpeHue. Pemenne TEKCTOBBIX 3aa4
apudmeTnyecKkuM crnocodom
[ToBTOpenue. Pemenne 3a1a4 U3 peaibHOU
7 MPaKTUKHU HA YaCTU, IPOOH, TIPOIIEHTHI,
IIPUMEHEHNE OTHOLIEHNUH W ITPOTIOPIUI
MpY PEUIEHUHN 33724
[ToBTOpenue. Pemenue 3a1a4 U3 peasibHOM
3 MPaKTUKHU Ha 9aCTH, IPOOH, TIPOIIECHTHI, https://resh.edu.ru/

IIPUMEHEHNE OTHOLIEHNUH Y ITPOTIOPIUI
IIpY PELICHNUH 3a7a4



https://resh.edu.ru/
https://resh.edu.ru/

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;

9 pelieHue 3aa4 Ha IBIKCHHE, padoTy,
MOKYTIKH, HaJIOTH
10 KonrponsHas pabora o teme
"Panonaneuslie yncna"
1 Bripaxxenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPAXKEHUS C IEPEMEHHBIMU
12 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYCHHE
BBIPAXKEHUS C IEPEMEHHBIMU
13 BripakeHue ¢ nepeMeHHbIMU. 3HAYCHHE httos://resh.edu.ru/
BBIPKEHUS C IEPEMEHHBIMU
14 [IpencraBienne 3aBUCUMOCTH MEXKTY
BEJIMYUHAMU B BUJE (POPMYIIBI
15 [IpencraBnenue 3aBUCUMOCTH MEXKTY
BEJIMYUHAMU B BUJE (POPMYIIBI
16 Brruucnenus mo popmynam
17 Beruucnenus no popmynam
18 VYpaBHeHue ¢ ogqHol nepeMenHoi. Kopenpb https://resh.edu.ru/
YpaBHCHHUS
19 CroiicTaa y?aBHeHHﬁ ¢ OAHOH https://resh.edu.ru/
NepeMEeHHOMN
20 CBoiicTBa ypaBHEHHI ¢ OAHOM
MEPEMEHHOM
21 PaBHOCMIIBHOCTH YpaBHEHHI
29 YpaBHEHHE KaKk MaTeMaTU4YeCKasi MOJIENb
pealbHOI cUTyaluu
23 Yucno KopHEH THHEHHOTO ypaBHEHHUS



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

24

Uucio KopHed JIMHEMHOTO YpaBHEHUS

Pemenne TekCTOBBIX 3aJa4 C IOMOIIIBIO

25 . . https://resh.edu.ru/
JIMHENHBIX YPaBHEHUN
26 JIuneitHOe ypaBHEHUE, COAEpKaIllee 3HAK
MOJTyJIs
KonrponsHas pabora mo remam
27 "BbIpaskeHus ¢ nepeMeHHbIMU",
"JIlunelinble ypaBHEeHUS"
28 KoopannaTa Toukn Ha IpSMOi
29 YucnoBbie TPOMEKYTKH
30 YucaoBbie TPOMEKYTKH
31 PaccrosiHue Mex1y IByMs TOUKaMH
KOOPJMHATHOM MPSIMOi
[IpssMoyronbHas cucTeMa KOOpAHUHAT.
32 Ablctucca 1 oparHaTa TOYKH Ha https://resh.edu.ru/
KOOPJAMHATHOM TUIOCKOCTH
[IpssMoyronbHas cucTeMa KOOpAUHAT.
33 Abcuucca 1 opiHATa TOYKU HA
KOOPJIMHATHOM TNIOCKOCTH
34 ITpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
35 Urenue rpaukoB peabHbIX
3aBUCUMOCTEN
36 OYHKIMOHAIbHBIE 3aBUCUMOCTH MEXY https://resh.edu.ru/
BEJIMYMHAMU
[Tonarue Qpynkiun. OyHKIUSA KaK
37 MaTeMaTH4eCcKast MOJEIb PEAILHOTO

mporecca



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[Tonsarue QpyHkun. OyHKIUSA KaK

38 MareMaThyeckas MoJIeJb PEaIbHOTO 1
nporecca
[Monsarue Gpynkuuu. OyHKIUSA KaK
39 MaTeMaTH4ecKasi MOJIeNb PEabHOTO 1
nporecca
40 OO6umacth onpeaesieHus 1 00J1acTh 1
3HaYeHUH PYHKIUU
41 Ob6nacTh ornpeneneHus U 006J1acTh 1
3HaYEHUHN PYHKINH
42 CriocoOb1 3aanust pyHKIHH
43 I'paduk pynkumn
44 KonTponbhas padota no teme 1
"Koopaunate! u rpadpuku. Oyaxmmm”
45 Jluneiinas QyHKIus, e€ CBOHCTBA 1 https://resh.edu.ru/
46 Jluneiinas QyHkus, e€ cBOMCTBa 1
47 Jluneitnas pynkuus, e€ cBolicTBa 1
48 I'paduxk nuHeHON QyHKINM 1 https://resh.edu.ru/
49 I'paduk nuHeitHON QyHKIIUU 1
50 I'paduxk nuHeHON QyHKINM 1
o1 I'paduk nuHeitHON QyHKIIUU 1
52 I'paduk pynkuun y = | X | 1
53 I'paduk pyHkIUH y = | X | 1
54 I'paduk pyakuun y = | X | 1
55 I'paduk pynkunn y = | x | 1
56 KycouHo-3aanHble QyHKINU 1 https://resh.edu.ru/
S7 Kycouno-3anannsie GpyHKINN 1



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

58

Kycouno-3ananusie pyHKINU

59 Kycouno-3amannpie yHKIIMN
60 KonrtponsHas padora o teme "Jlunerinas
byakms"
61 Crenenb ¢ HaATYpaJIbHBIM [MOKA3aTEIeM https://resh.edu.ru/
62 CBolicTBa CTENEHU C HATYpPaJbHbIM
MOKa3aTreyieM
63 CBolicTBa CTENEHU C HATYPAJIbHBIM
IIOKa3aTelieM
64 CBoiicTBa CTENEHU C HATYPaJIbHBIM
IIOKa3aTelieM
65 3amnuch Yncia B JECITUYHON MO3UIIMOHHON
CHCTEME CUHCIICHUS
66 3anuce 4Kuciaa B J€CITUYHON ITO3UIIMOHHON
CHCTEME CUHCIICHUS
OpHounensl. OQHOYIICH CTAHAAPTHOTO
67 P https://resh.edu.ru/
Buaa. CteneHnn ogHOWIEHA
68 Opnnounensl. OTHOWIEH CTAaHJAPTHOTO
Buja. CTeneHbp OJHOYIICHA
69 KonTponbhas padora no teme "CreneHs ¢
HaTypaJbHBIM TIOKa3aresneM"
MHuorouiiensl. MHOTO4JIeH CTaHIapTHOT'O
70 P https://resh.edu.ru/
Buaa. Crenenr MHOTOYJIEHA
71 MHorounensl. MHOTOWIEH CTaHIapTHOTO
Buya. CreneHsr MHOTOYJICHA
72 CrnokeHne U BEIYUTAaHHE MHOTOUYJICHOB
73 Cro’keHne U BEIYUTaHHE MHOTOYJICHOB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

74 Cro’keHne ¥ BEIYUTaHUE MHOTOYJICHOB 1
75 VYMHOKEHME U IeJIEHUE MHOTOWIEHOB 1
76 VYMHOXKEHHE U JCJICHHE MHOTOYJICHOB 1
77 VYMHOXKEHHUE U IeJICHNE MHOTOYICHOB 1
78 VYMHOKEHME U IeJIEHUE MHOTOWIEHOB 1
79 [IpeoOpa3oBaHue 1ENOTO BHIPAKCHHUS B 1
MHOTOYJIEH
80 [IpeobOpaszoBaHme EIOTO BRIPAKCHHS B 1
MHOT'OYJIEH
81 [IpeoOpazoBaHMe 1EIOTO BHIPAKCHHS B 1
MHOT'OYJIEH
82 Kopuu MHOrouseHa https://resh.edu.ru/
83 Kopuu MHOTOUWICHA
ToxnaectBo. ToxxaeCTBEHHBIC
84 peoOpa3OBaHUs ANreOpandecKux 1
BBIPAKECHHI
ToxnecTBo. ToxIeCTBEHHBIE
85 peoOpa3oBaHUs ANreOpandecKux 1
BBIPa)KCHU I
ToxnecTBo. ToxxIeCTBEHHBIE
86 npeoOpa3oBaHus anredpandeckux 1
BBIPAKCHUI
ToxxnectBo. ToXXIeCTBEHHBIE
87 npeoOpa3oBaHus anredpandeckux 1
BBIPAYKEHUI
ToxxnectBo. ToXXIEeCTBEHHEBIE
88 peoOpa3oBaHUs ANreOpanIecKux 1

BBIPaKCHU I



https://resh.edu.ru/

89

JlokazaTenbCTBO TOXKJIECTB

JemumocTs nenbix uucei. CBoMCcTBa

90
JEIIMMOCTH

01 JemumocTs nenbix unceinn. CBoicTBa
JEIMMOCTH

92 Hp()“CTBIe U COCTaBHBbIE yncia. YETHBIEC U
HEYETHBIC YUCIIa

93 [Ipusznaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9, https://resh.edu.ru/
10,11

94 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9,
10,11
[Tpu3Haku JeTMMOCTH CYMMBI U

95 MIPOU3BEICHUS EJIBIX YUCEI TIPU PEIICHUU
3a1a4

96 HauGonbimmii o0muit 1euTenns u
HauMeEHbIIIee 00Iee KPaTHOE IBYX YUCEIT

97 B3aumno npocTeie yncna

98 Anroput™ EBkiuza. Jlenenue ¢ ocTaTkoM

99 CpaBHeHUS 1eNbIX YHCeN 0 MO0
HaTypaJIbHOTO YKcia

100 Kontponbnas paboTa mo temam
"Jlemumocts", "MHOrOWIeHb"

101 Keanpar C}:MMI)I Y KBaJIpaT pa3HOCTH JIBYX httos://resh.edu.ru/
BBIpOKECHU I

102 KBaznpaT cyMMBbl HECKOIBKUX BBIPAKEHUN

103 Ky6 cymMmBbI 1 Ky0 pa3HOCTH IBYX

BBIPaKCHU I



https://resh.edu.ru/
https://resh.edu.ru/

104

Pa3HoCTB KBaIpaTOB IBYX BBIPAKECHUU

[IpousBeneHre pa3HOCTU U CYMMBI IBYX

105 .
BBIpOKEHU I

106 HpOI/ISBCI[Cj{I/IC Pa3HOCTH U CYMMBI JABYX
BBIpQ)KEHU I

107 Cymma u pil3HOCTB KyOOB IByX
BBIpQKEHU I

108 Cymma u prHOCTL KyOOB JIByX
BBIpOKEHU I

109 Pa3noxxeHne MHOTOUJIEHa HA MHOKUTENH
[Ipou3sBeneHne pa3HOCTH CyMMBI IBYX

110 BBIpO)XEHUH, CyMMa M pa3HOCTh KyOOB
JIBYX BBIpa)KCHUHN

111 Pa3noxxeHne MHOTOUJIEHa HA MHOKUTENH

112 Brinecenue 00111ero MHOKUTENS 3a CKOOKU

113 Meton rpynnupoBKu

114 KonrtponbHas pabora no Tel:/'le "®opMmyibl https://resh.edu.ru/
COKpAILlEHHOT'O0 YMHOKEHHS

115 VYpaBHeHHe ¢ ABYMs [IEPEMEHHBIMU

116 VYpaBHEeHME ¢ ABYMs IEPEMEHHBIMU

117 I'paduk nuHEHOTO ypaBHEHNUS C ABYMS
MIepEMEHHBIMH

118 I'paduk TMHEHHOTO ypaBHEHUS C ABYMS
MIepEMEHHBIMH

119 CucTeMbl TMHEWHBIX YpaBHEHUH ¢ ABYMS https://resh.edu.ru/

NEPpCMECHHBIMU



https://resh.edu.ru/
https://resh.edu.ru/

120

CucreMbl TMHENHBIX YPaBHEHUH C IBYMS
IIEPEMEHHBIMU

121

122

123

I'padmyeckuit METO peIIeHHs CUCTEMBI
JIMHEWHBIX YPABHEHUN C ABYMs
[IEPEMEHHBIMU

I'paduaeckuii MeTO peIICHUSI CUCTEMBI
JIMHEHHBIX YPAaBHEHUH C IBYMSI
MepeMEHHBIMHU

Pemenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ C

ABYMA IEPEMCHHBIMHA MCTOAOM
IIOACTAaHOBKH U MCTOAOM CJIOKCHU A

124

Pemenne cucreM TMHEHHBIX YpaBHEHUH C
IBYMsI IEPEMEHHBIMU METOJOM
IIOJICTAHOBKU ¥ METOAOM CJIOKECHHUS

125

Pemenne cucreM TMHEHHBIX YpaBHEHUH C
JBYMS IEPEMEHHBIMH METOJIOM
ITOZICTAHOBKHU U METOJIOM CJIOKEHUS

126

127

128

Pelrenre cucreM JTUHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU METOJIOM
ITOZCTAHOBKHU U METOJIOM CJIOKEHUS
Cucrema 1ByX JTUHENHBIX YPAaBHEHUH €
JBYMsI IEPEMEHHBIMU KaK MOJEIb
peaIbHOM CUTYyalluH

KonrtponbHas padora o teme "Crucrembl
JMHENHBIX YpaBHEHUN"

129

[ToBTOpenue u 06061eHne. Bripaxkenus ¢
MIepeMEHHBIMU




[ToBTropenue u o6o0menue. CreneHs ¢

130 1
HATYpaJbHBIM ITOKa3aTeIIeM
[ToBTOpenue u 0606menue. OTHOUWICHBI U

131 MHOrouieHbl. ToXIeCTBEeHHbIE 1
peoOpa3oBaHus anredpandecKux
BBIPAKCHUIN

132 [ToBTOpenue u 0600mEeHne. PopmMyIIbl 1
COKpAIIEHHOTO YMHOKEHUS

133 [ToBropenue u 06o6meHue. KoopauHats u 1
rpaduKH.

134 [ToBTOpenue u 0600menue. Jluneinas 1
¢byHKIUSA ¥ €€ CBOKWCTBA

135 Hroroas koHTpoIbHAs paboTa 1
[ToBropenue u o6o0meHue. Pemenne

136 CUCTEM JIMHEHHBIX YPaBHEHUM C ABYMS 1
NePEMEHHBIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Kontpoabnsie IlpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl

1 PanmonanbHbIC BRIpaKEHUS 1 https://resh.edu.ru/
9 ToxnecTBeHHbIE TPeoOpa3oBaHuUs 1

palMOHATFHBIX BBIPAKECHUH
3 ToxnecTBeHHbIe TpeoOpa3oBaHus 1

palMOHATFHBIX BBIPAKECHUH
4 ToxnecTBeHHbIe TPeoOpa3oBaHus 1

paLMOHATIBHBIX BBIPAXKEHUIN
5 ToxnecTBeHHbIE TPeoOpa3oBaHuUs 1

palMOHATFHBIX BBIPAKECHUH

Anrebpanueckas 1po0b. JlomycTuMble
6 3HauEHUs IEPEMEHHBIX B APOOHO- 1

paIMOHAEHBIX BBIPAKECHUSIX

Anrebpanueckas 1poos. JlomycTumble
7 3Ha4YeHUs IEPEMEHHBIX B IPOOHO- 1

palMOHATIBHBIX BBIPAXKEHUSIX

Anrebpanueckas 1poob. JlomycTumble
8 3Ha4YeHHUs IEPEMEHHBIX B IPOOHO- 1

palMOHATIBHBIX BBIPAXKEHUSIX
9 OcHoOBHOE CBOMCTBO aredpandeckon 1

Ipobu
10 OCHOBHOE CBOWCTBO aredpanyeckon 1

Ipobu



https://resh.edu.ru/

CrnoxeHue ¥ BBIYUTAaHHE aNreOpanyecKux

11 .
npobei

12 CrnoxeHue U BIYUTAaHHE aNreOpanyecKux
npobeit

13 yMHO)i(GHI/IC U JIeTICHUE anre0panyecKux httos://resh.edu.ru/
npobei

14 YMHOXEHHE U JIeNIeHNe anreOpanyecKux
npobei

15 YMHOKEHUE U JIeJIeHHE anredpandeckux
npobeit

16 KoHnTtpoinbhas padora mo teme "J[poOHo-
palMOHAIbHBIE BIpOKEHUA"

17 JpobHO-paninoHalIbHbIE YpaBHEHUS
Pemenne npo6HO-paioHaIbHBIX

18 YpaBHEHUH, CBOJAIIMNXCS K JTUHEUHBIM
ypaBHEHHSIM
Pemenne npo6GHO-paIiOHaTBHBIX

19 ypaBHEHUM, CBOJALINXCS K TUHEHHBIM
YpaBHEHUSIM
Pemenne npoOGHO-paiMoHaIbHBIX

20 yYpaBHEHUM, CBOAAIIUXCS K TUHEHHBIM
YpaBHEHUSIM
Pemenne npoGHO-paiioHanbHBIX

21 YpaBHEHUM, CBOJISAIIUXCS K KBAAPATHBIM
yYpaBHEHHSIM
Pemenune npoOGHO-paIIOHATIBHBIX

22 YpaBHEHUH, CBOASIINXCS K KBaIPATHBIM

YpaBHEHUSIM



https://resh.edu.ru/

Pemenne npoOGHO-paiOHATBHBIX

23 YpaBHEHUM, CBOAAIIUXCS K KBAJPaTHBIM
YpaBHEHUSIM

24 Pemenue npoOHO-paiMOHATBHBIX
YpaBHEHUN METOJIOM 3aMEHBI IEPEMEHHOMN

o5 Pemmennie npoOHO-paliMOHAIBHBIX
ypaBHEHUH METOJIOM 3aMEHbI IEPEMEHHOMN

26 Pemenne npo6HO-paioHaIbHBIX
YpaBHEHUU METOJIOM 3aMEHbI IEPEMEHHOM

97 Pemenue npoOHO-paimOHATBHBIX
YpaBHEHUN METOJIOM 3aMEHBI IEPEMEHHOMN
Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO

28 https://resh.edu.ru/
JIpOOHO-PALIMOHANBHBIX YPaBHEHUH

29 Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JIpOOHO-PALMOHANBHBIX YPAaBHEHUH

30 Pemienne TeKCTOBBIX 3a/1a4 C IIOMOIIIBIO
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN

31 Pemienne TeKCTOBBIX 33/1a4 C TOMOIIbIO
JIpOOHO-PAIMOHANBHBIX YPaBHEHUH

39 Pemienne TeKCTOBBIX 3a/1a4 C IIOMOIIIBIO
JIpOOHO-PAIMOHANBHBIX YPaBHEHUN

33 Pemienne TeKCTOBBIX 33/1a4 C IIOMOIIIBIO
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN

34 I'paduueckas uHTEpIIpEeTalls YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

35 Kontponbnas padota mo teme "J[poOHo-
paloHaIbHbIE YPAaBHEHUS"

36 CreneHp ¢ eTBIM TIOKa3aTeneM



https://resh.edu.ru/

37

CBOMCTBa CTCIICHHU C T CJIBIM I10KAa3aTCIEM

https://resh.edu.ru/

38 CBOICTBA CTETNICHU C IICJIBIM TTOKa3aTesieM

39 CBolicTBa CTETICHH C IIEJIBIM ITOKa3aTelieM

40 [IpeoOpazoBanue BEIpaXEHUH, COACPKAIINX
CTEIICHH C IEJIBIM IT0Ka3aTeIeM

41 [IpeoOpazoBanue BBIpaKEHUH, COIEPIKAIINX
CTEIEHH C IEJIBIM MTOKa3aTeIeM

4 [IpeoOpazoBanue BEIpaXKEHUH, COACPKAIUX
CTEIICHH C IEJIBIM ITOKa3aTeIeM

43 CraHjapTHBIN BU]I YKCIia

44 CranjapTHBIN BT YKCIia

45 JlefcTBuUs ¢ YMcIaMHM, 3alIMCaHHBIMU B
CTaH/IapTHOM BHUJIE

46 JleficTBHSI ¢ ynCIaMu, 3alTMCAHHBIMU B
CTaH/JapTHOM BHUJE
Pa3Mepsr 00bEKTOB OKPYIKAIOIIETO0 MHUPA,

47 JUTUTENIBHOCTD MPOLIECCOB B OKPYKAIOLIEM
MUpe
Pa3Mepsr 00BEKTOB OKPYIKAIOIIETO MHUPA,

48 JUTHTEITLHOCTB TIPOIIECCOB B OKPYKAIOIIEM
MHUpE
Pazmepbl 00bEKTOB OKPYIKAIOIIET0 MHPA,

49 JUTHTEITLHOCTB TIPOIIECCOB B OKPYKAIOIIEM
MUpE

50 JleneHnue ¢ octaTkoM

51 CpaBHEHUS TEITBIX YHCEIT TI0 MOJTYITIO httos://resh.edu.ru/

HaATypaJIbHOTO YKcia



https://resh.edu.ru/
https://resh.edu.ru/

CpaBHeHUS LENBIX YUCEN 10 MOYJIIO

52 HaTypajbHOI'O YUCIa

53 CBoiicTBa CpaBHEHHI 110 MOJTYJIIO

54 CBoiicTBa CpaBHEHUH TTO MOTYJIIO

55 OcTtaTky CyMMBI U IPOU3BEICHHS 10
JAHHOMY MOYJTIO

56 KoHntponbnas padora mo temam "Crenenu",
"JlenumocTh"

57 OO6nacth ornpeaesieHus] © MHOYKECTBO
3HauUeHUN QPYHKIUU

58 OO6nacth ornpeaesieHUs] 1 MHOYKECTBO
3HaYeHUN QYHKIUU

59 CniocoObI 3a1anus QyHKIUH

60 I'padux pynkumm
YreHue cBOMCTB GyHKLNU MO €€ rpaduKy.

61 [Tpumeps! rpadukoB GyHKIUH,
OTPaKAIOMIUX pealTbHBIC TIPOIIECCHI
DyHKIUH, ONMHUCHIBAIOIIUE MPSIMYIO U

62 00paTHYIO MPONOPLMOHAIEHBIE
3aBHCUMOCTH, UX IrpaduKu
OyHKIINH, OMTMCHIBAIOIINE MPSIMYIO U

63 00paTHYIO MPONOPLHOHAIEHBIE
3aBHCUMOCTH, UX Irpaduku
OyHKIINY, OTIMCHIBAIOIINE MPSIMYIO U

64 00paTHYIO MTPONOPIIHOHATEHBIC
3aBUCHUMOCTH, UX TpaduKu

65 @yHKIMS Yy = X2 U €€ CBOMCTBA https://resh.edu.ru/

66 OyHKIMA Yy = X2 U €€ cBOICTBa



https://resh.edu.ru/

67 @yHkuMs y = X3 u €€ cBoiicTBa 1

68 DyHKIUA Y =K/X U €€ CBOHCTBA 1

69 OyHKIUS Y =K/X U e€ CBOICTBa 1

70 DyHKIHUA Y =VX U €€ CBOMCTBA 1

71 KoHntposbnas padora mo teme "dyHkiun" 1

72 KBanpaTtHbie KOpHU 1 https://resh.edu.ru/

73 Bo3Beaenue anredpandeckoit 1podu B 1
CTEIICHb

74 Apudmernueckuil KBaJpaTHBII KOPEHb U 1
€ro CBOMCTBA

75 Apudmerrdeckuii KBaJpaTHIN KOPEHb U 1
€ro CBOMCTBA

76 [TonsiTHE MPPALIMOHAIEHOTO YUCIIA. 1
JleiicTBYs ¢ MppallMOHAIILHBIMY YUCIIaAMU

77 CaolicTBa A€HCTBUN ¢ UppaIlMOHATbHBIMU 1
YyHCIIaMu

78 CBolicTBa AEUCTBUN ¢ UPPALIMOHATIbHBIMU 1
YyHClIaMu

79 CBolicTBa AEUCTBUN ¢ UPPALIMOHATIbHBIMU 1
YHCIIaMU

80 CpaBHEHHE HPPALMOHATBHBIX YHCEIT

81 CpaBHeHuE MppalMOHAIbHbBIX YUCEI
MHo0kecTBO NJEHCTBUTENBHBIX YHCEN.

82 [IpencraBieHns 0 paCIIMPEHHSIX YACIOBBIX 1

MHOX>KCCTB



https://resh.edu.ru/

83

JonycTtumMblie 3HaUY€HUS TEPEMEHHBIX B
BBIPAXECHUSX, COJIEPKAIINX
apudmeTHyecKre KBaJIpaTHbIe KOPHU

84

JlonycTuMble 3HaUE€HUS IEPEMEHHBIX B
BBIPAXEHUSX, COJEPIKAILINX
apu(pMeTHUECKUE KBaIpaTHbIE KOPHU

85

86

87

ToxxecTBeHHBIC TPEOOPa30BaAHUS
BBIPAXKEHHUI, COJIEPHKALIIUX
apudMeTHIECKHEe KBaIpaTHBIC KOPHU
ToxxecTBeHHBIC TPEOOPa30BaHUS
BBIPAXKEHUM, COJIEpHKAITUX
apudMeTHYECKHE KBapaTHbIC KOPHU
TosxxecTBeHHBIC TPEOOPa30BaAHUS
BBIPAXKEHUM, COJIEpHKAITUX
apudMeTHYECKHE KBapaTHbIC KOPHU

88

ToxecTBeHHBIEC TTPEOOPA30BAHUS
BBIPAXKEHUI, COJIEPHKAIIUX
apudmeTHyecKre KBaJIpaTHbIE KOPHU

89

90

KonTposabHas pabora o teme
"KBanpatHblii KOpeHb"

KBanpaTtHoe ypaBHEHHE

91

dopmyna KOpHEW KBaIpaTHOTO YPaBHEHHS.
KonnuecTBo 1efCTBUTENBHBIX KOPHEN
KBaJPaTHOI'O YpPaBHEHUS

92

dopmyna KOpHEHW KBapaTHOTO YpaBHEHHS.
KonndecTBO 1ECTBUTENBHBIX KOPHEN
KBaJPaTHOTO YpPaBHEHUS




dopmyna KOpHEH KBaJIpaTHOTO ypaBHEHUSI.
93 KonndecTBo 1eHiCTBUTEIIBHBIX KOPHEH 1
KBaJIPAaTHOT'O ypaBHEHUS

®opmysa KOpHEH KBaJIpaTHOIO ypaBHEHUS.
94 KonnuecTBo neicTBUTENBHBIX KOPHEN 1
KBaJIpaTHOI'O ypaBHEHUS

95 Teopema Buera 1

96 Teopema Buera
YpaBHEHUS, CBOAUMBIC K THHCHHBIM

97 YpPaBHEHUSIM WM K KBaJPaTHBIM 1 https://resh.edu.ru/
YpaBHEHUSAM

YPaBHeHI/IH, CBOAMMBIC K JIMHEHHBIM

98 YpaBHEHUSAM WJIH K KBaJPaTHBIM 1
YpaBHEHUSM

99 KBanpatHoe ypaBHEHHE C TapaMeTpOM 1

100 Pemenne kBagpaTHBIX ypaBHEHUM C 1
rapameTpamu

101 Pewienne kBagpaTHbIX ypaBHEHUI C 1
napaMeTpamu

102 Pemrenne kBagpaTHBIX YpaBHEHU, 1
CoJIepKalINX 3HaK MOIYJIS

103 Pemrenne kBagpaTHBIX YpaBHEHH, 1
CoZIepXKaIIMX 3HAK MOIYJIs

104 VYpaBHEHME KaKk MaTeMaTUYECKasi MOJEINb 1

peaﬂBHOﬁ CHUTYyalluu

105 Pemenme TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO 1
KBaJPaTHBIX YpaBHEHHH



https://resh.edu.ru/

KonTtponsnast padora no Teme "KBanparusie

106 " 1
ypaBHEHUS

107 UYucnoBble HEPABEHCTBA 1

108 CBOICTBA YHCIIOBBIX HEPABEHCTB 1

109 CBoiicTBa YHCIOBBIX HEPABEHCTB 1

110 Jloka3zaTenbCTBO HEPABEHCTB 1

111 HepasenctBo ¢ nepemenHoii. Ctporue u 1
HECTPOTHE HEPABCHCTBA

112 HepasenctBo ¢ nepemennoii. Ctporue u 1 https://resh.edu.ru/
HECTPOTHE HEPABEHCTBA
CrnosxeHre 1 YMHOKEHUE YHUCTIOBBIX

113 HepaBeHCTB. OLieHNBaHUE 3HAYEHUS 1
BBIPAXKCHHS
CroxxeHue 1 yMHOKEHHUE YHCIIOBBIX

114 HepaBeHCTB. OlieHNBaHUE 3HAYCHUS 1
BBIPAXKECHUS
[TonsiTHE O peleHNH HEPaBEHCTBA ¢ OJTHON

115 nepeMeHHO. MHOXEeCTBO pelIeHui 1
HEPABCHCTBA
[TonsiTve 0 penIeHnH HEPABEHCTBA C OJTHOM

116 nepeMeHHO. MHOKEeCTBO peleHUu 1
HEPABCHCTBA

117 PaBHOCUITBHBIC HEpaBeHCTBA. HepaBeHCTBO- 1
CIIEJICTBUE

118 UucnoBble TPOMEXKYTKU 1

119 JIuHeliHOE HEPABEHCTBO C OHOU 1

HCpCMCHHOfI 1 MHOXKCECTBO €I'o peIJ_ICHI/Iﬁ



https://resh.edu.ru/

120

Peuienne nuHENHBIX HEPABEHCTB C OAHOU
MepEeMEHHOMN

121

122

PeuieHne nuHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOM

Pelienue TMHEHHBIX HEPABEHCTB C OAHOM
MepEeMEHHOMN

123

CucreMbl TUHENHBIX HEPABEHCTB C OAHOMN
NepeMeHHON

124

125

126

CucreMbl TUHEIHBIX HEPABEHCTB C OAHOMN
MEPEMEHHOMN

Pemenune TekcTOBBIX 3a/1a4 C HOMOILBIO
JIMHEWUHBIX HEPABEHCTB C OJIHOU
NepeMeHHON

KonTtponpHast pabora o Teme
"Hepasencrtna"

127

[ToBTOpenue u 06061eHue. Pemenue
JUHEWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJHOM MTEPEMEHHOI

128

[ToBTOpenue u 06061eHue. Pemenue
JUHEWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJHOM MEPEMEHHOMN

https://resh.edu.ru/

129

[ToBTOpenue u o6o0IIEHNE.
ToxaecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKEHHI, COAEPIKALUX
apudmeTnyeckre KBaJpaTHble KOPHU



https://resh.edu.ru/

130

[ToBropenue u 0600mmenue. Pemenne
KBaJIpaTHbIX ypaBHeHUM. Pemienue
TEKCTOBBIX 33J1a4 C TIOMOIIIbIO KBaJPATHBIX
ypaBHEHUH

131

[ToBropenue u o6o0menue. Pemenue 3anaq
U3 peAIbHOM KU3HU

132

133

134

135

[ToBTOpeHue 1 0600IIEHNE.
ToxaecTBeHHBIE TPpe0Opa3oOBaHUs
paIMOHATLHBIX BRIPAKCHUN

[ToBTOpeHue u 0000IIeHNE. Perenne
JTPOOHO-PALIMOHAIBHBIX YPaBHEHUH,
CBOJSIIUXCS K JINHEHHBIM WJIH K
KBaJIpAaTHBIM ypaBHEHUSM. Pemenue
TEKCTOBBIX 33]1a4 C IIOMOIIBIO TPOOHO-
palMOHAIBHBIX YPAaBHEHUMN

[ToBTOopenue u o6061meHue. Pemmenue
TEKCTOBBIX 33/1a4 PA3ITUYHBIMH CIIOCOOaMU

Hrorosas KOHTPOJIbHAA pa60Ta

136

[ToBTOpenue u 06061meHune. Pemenue 3agau
W3 peaIbHOMN KU3HU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpeHue u 06o0mEeHrne. Anredopanveckue
BbIpa)keHUs (ITpeoOpa3oBaHue MEIbIX U
JPOOHO-pallMOHAJIBHBIX BBIPAKEHU )
[ToBTOpeHue 1 0000mEeHNe. AredOpanvecKue

BBIpaXEHUS (MMPeoOpa3oBaHKe LEIbIX U
JIpOOHO-pallMOHAIBHBIX BBIPAKESHUIA )

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoTshI

IIpakTuyeckue
padoThI

JIeKTPOHHBbIE

undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://resh.edu.ru/

[ToBropenue u o600menue. Yucna u
BBIYKCIICHUS (3aIMCh, CPABHEHHE, ICHCTBHS C
NEeWCTBUTEILHBIMH YHCIIAMH, YUCIIOBAS
npsimasi)

[ToBTOpenue u 06061menHue. Yucna u
BBIUUCIICHUS (3aITUCh, CPABHEHUE, JICHCTBUS C
JEeWCTBUTEFHBIMU YNCIIAMH, YHCIIOBas
npsimasi)

[ToBTOpenue u 0600meHne. YnucaoBwie
HepaBeHcTBa. OCHOBHBIE CBOMCTBA YHCIIOBBIX
HEPaBEHCTB.

[ToBTOpenue u 0606meHue. Yncnossie
HepaBeHcTBa. OCHOBHBIE CBOMCTBA YHCIIOBBIX
HEPaBEHCTB.



https://resh.edu.ru/

[ToBTOpenue u 0606menue. CioxeHue u
YMHOYKCHUE YMCIOBBIX HEPABEHCTR.
OtrieHMBaHUE 3HAYCHHSI BHIPAKCHUS.

[ToBTOpenue u 0606menue. CioxeHue u
YMHOKCHHEC YUCJIOBbIX HCPABCHCTB.
OHGHI/IBaHI/Ie 3HAYCHUA BBIPpAXKCHUA.

10

[ToBTOpenue u o6o6menue. HepaBeHcTBO C
OJIHOM IIEPEMEHHOM.

[ToBTOpenue u o6odmeHue. Pemenue

JINHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

Yucnosbie IMPOMCIKYTKH.

11

[ToBTropenue n o6o0meHue. Pemenue

JIMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM.

Yucnosbie IIPOMCIKYTKH.

12

[ToBTropenue n o6o0meHue. Pemenue

JINHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

YucnoBble TPOMEKYTKH.

https://resh.edu.ru/

13

14

[ToBTOpenue u 0606menne. Cuctemsl

JIMHEWHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

[ToBTOpenue u 0606menne. Cuctemsl

JIMHENHBIX HCPABCHCTB C OJIHOM nepeMeHHoﬁ.

15

[ToBTopenue u 0600meHne. Cucremsl

JINHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

16

Oynkius. CBoicTBa QyHKIMI: HYITH
(GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
(GyHKIIUH, TPOMEKYTKH BO3pacTaHUS U
yObIBaHUs (QYHKIUU, YETHBIE U HEUETHBIE



https://resh.edu.ru/

¢byHKIMM, HaUOOJIbIIIEe U HAUMEHbBIIIEEe
3HAYeHHS QYHKIUH

Oynxkius. CBolcTBa QYHKIMI: HYITH
(GyHKINHU, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA
(GyHKINHU, TPOMEXKYTKH BO3pacTaHUS

17 yObIBaHMS (QYHKIMH, YETHBIE U HEUETHBIC
¢dbyHKIIMH, HAUOOJIBIIIEE U HAUMEHBIIIEE
3Ha4YCHHS QYHKIIUN

18 [TocTpoenue rpadpukoB GpyHKIHIA C
MOMOIIIBIO TTPe0Opa3oBaHUit

19 [Toctpoenue rpadukoB QyHKUIUN C
MIOMOILBIO ITPe0Opa3oBaHui

20 KB:dL[paTHLIﬁ TpéxwieH. KopHu KBapaTHOIO https://resh.edu.ru/
TpEXuIeHa

21 Paznoxenne kBagpaTHOTO TpEXUIEHA HA
JTMHEWHBIE MHOXHUTEIH

29 PaznoxeHue KBaJpaTHOrO TpEXUIeHa Ha
JMHEWHBIE MHOXHUTEIH

23 KBanpatuunas ¢pyHkIus u e€ cBOMCTBa

24 [TapaGosa, KOOPAMHATHI BEPIIHBI
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl

25 ITocTpoenue rpaduka KBaapaTUYHON
byHKIIUU

26 IToctpoenue rpadurka KBaaApaTHIHON
byHKIIN

97 [TocTpoenue rpaduka KBaApaTUYHON

byHKIIIT



https://resh.edu.ru/

[Tonoxenue rpaduka KBaApaTUIHON

28 (YHKIMH B 3aBUCHMOCTH OT €€ 1 https://resh.edu.ru/
ko3 pueHToB
[Tonoxenue rpaduka KBaApaTUIHON

29 (GyHKINU B 3aBUCIMOCTH OT €€ 1
KO3 PHUIHEHTOB

30 Hcnonb30BaHne CBOMCTB KBaAPaTUYHON 1
(GyHKIMU 1715 pelIeHus 3a1a4

31 Vcnonb30BaHue CBOMCTB KBaIpaTUUYHOM 1
(GyHKUIMU 1715 pelieHus 3a1a4

32 Hcnons3oBanne CBOMCTB KBAIpaTUYHOU 1
(GyHKIWU 1715 pelIeHus 3a1a4

33 CreneHnble (YHKIMU C HATYpaJIbHBIMHU 1
MOKa3aTeIsIMH, UX TpapyKH U CBOWCTBA

34 Crenennble (YHKIMU C HATYpaJIbHBIMU 1
MoKa3aTessiMH, UX rpaMKH U CBOWCTBA

35 CreneHHble QyHKIIUU C HATypaIbHBIMU 1
MOKa3aTeJsIMH, UX TpapyKH U CBOWCTBA

36 CrenenHble (YHKIMU C HATYypaTbHBIMU 1
MOKa3aTeIsIMH, UX TpapyKH U CBOWCTBA

37 I'paduku Gpymkmmit: y=Vx , y=3x,y=| x| 1

38 Ipadukn Gyskmmit: y =Vx , y=Vx , y=| x| 1 https://resh.edu.ru/

39 I'paduxu Gpyskmmit: y=Vx , y=3x,y=| x| 1

40 KonrtpomnsHas padora o reme "dyHkuun" 1
[ToHsATHE O pelIeHUuN HEPaBEHCTBA ¢ OJJHOU

41 IIEpEMEHHON. MHOXXECTBO pEeLICHUI 1

HCPAaBCHCTBA



https://resh.edu.ru/
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KBanpaTHble HEpaBEeHCTBA C OJJHOM

42 . 1
IIepEMEHHOMN

43 KBangpaTHbie HepaBeHCTBA C OTHOM 1
NepEMEHHOMN

44 Pemienue HepaBeHCTB rpapuuecKumM 1
METOZ0OM U METOZIOM UHTEPBAJIOB

45 Pemienue HepaBeHCTB rpaguUECKUM 1 httos://resh.edu.ru/
METOZOM U METOZIOM UHTEPBAJIOB

46 HepaBeHnctBa, coneprkaiine 3HaK MOIYJIs 1

47 HepasenctBa, conepikaiiue 3HaK MOy 1

48 CucreMbl HEpaBEHCTB C OJHOM MepEeMEHHON 1

49 Cucrembl HEpaBEHCTB C OAHOU NEPEMEHHOMN 1

50 Pemrenne TeKCTOBBIX 33724 C TOMOIIBIO 1
HEPaBEHCTB, CUCTEM HEPaBEHCTB

51 Perienue TeKCTOBBIX 3a/1au C TOMOIIBIO 1
HEpPaBEHCTB, CUCTEM HEPaBEHCTB
HepaBeHCTBO ¢ 1ByMs IEpEMEHHBIMH.

52 Pemennie HepaBeHCTBaA ¢ ABYMs 1
NEPEMEHHBIMU

53 I'padrueckuit MeTo perieHus CUCTEM 1 https://resh.edu.ru/
HEPaBEHCTB C JIBYMSI TIEPEMEHHBIMA

54 CucTteMbl HEpaBEHCTB C IBYMs 1
MIepEMEHHBIMH

55 Konrponsnas padora no reme "KsaaparHsie 1
HepaBeHCTBa"

56 bukBanpatHeie ypaBHEHUS 1



https://resh.edu.ru/
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57

IIpuMepsl IpUMEHEHU METOI0B
PaBHOCHUJIBHBIX TPE0Opa30BaHuU, 3aMEHbBI
MIepEeMEHHOM, rpaguuecKoro MeToa npu
peleHny ypaBHEeHU 3-i 1 4-11 cTeneHei

58

IIpuMepsl IpUMEHEHH METOI0B
PaBHOCHIIBHBIX MPEOOPa30BaHUNA, 3aMEHbI
MIepEeMEHHOM, rpaguuecKoro MeToa npu
peleHny ypaBHEeHU 3-i 1 4-11 cTeneHei

59

[IpuMepsl IpUMEHEHHU METOI0B
PaBHOCHUJIBHBIX TPE0Opa30BaHuM, 3aMEHbI
MEepPEMEHHOH, rpa)nIecKoro MEeTo1a pu
peuieHuu ypaBHeHu 3-ii u 4-ii creneneu

60

61

Pemenue npoOHO-paliioHaNBHBIX YPaBHEHUI
Y HEPaBEHCTB
Pemenne npoOHO-pallMOHANBHBIX YpaBHEHUN
Y HEPaBEHCTB

62

Pemenue npoOGHO-pallMOHANBbHBIX YpaBHEHUN
U HEPAaBEHCTB

https://resh.edu.ru/

63

64

Pemrenue npoOHO-paliioOHaNBHBIX YPaBHEHUI
Y HEPaBEHCTB

Pemrenue cucreM ypaBHEHUN ¢ AByMsI
MepeMEHHBIMU

65

Pemrenne cucreM ypaBHEHUN ¢ AByMs
[IEPEMEHHBIMU

66

67

Pemenue nmpocTermmx cucTeM HETUHEUHBIX
YpPaBHEHUU C IBYMsI IEPEMEHHBIMHU

Pemenue npocrelmmx CUCTEM HETMHENHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU



https://resh.edu.ru/

68

Pemenue npocTenmmx cucTemM HEMTUHEUHBIX
YpaBHEHUH € JBYMS IEPEMEHHBIMU

69

70

71

Pemenue nmpocTenmmx cucTeM HEMTUHEUHBIX
YPaBHEHUU C JIBYMsI IEPEMEHHBIMHU

I'paduaeckuii MeTO peIICHUSI CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MIepEeMEHHBIMU

I'paduueckuii MeTOJI peIIeHUs] CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMs
NIEPEMEHHBIMU

https://resh.edu.ru/

72

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUN C
JBYMS IEPEMEHHBIMHU KaK MOJIEb PEAIbHON
CUTyaluu

73

74

75

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUN C
JBYMS IEPEMEHHBIMU KaK MOJIEIb PEAIbHON
CUTyaluu

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs IEPEMEHHBIMU KaK MOJIEIb PEAIBHOU
CUTYyaluu

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMS IEPEMEHHBIMU KaK MOJIEIb PEAIBHOU
CUTYyaLuu

76

Cucrema HETMHENHBIX YpaBHEHHH ¢
rapaMeTpoM

77

78

Cucrema HEIMHEVHBIX YPABHEHUM C
apaMeTpoM
Cucrema HETMHENHBIX YPAaBHEHHH ¢
rapaMeTpoM

https://resh.edu.ru/
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[Ipocreiire HEpaBEHCTBA C ABYMSI

7 NEPEMEHHBIMU U UX CUCTEMBI

80 KonrtponsHas pabora o Teme "YpaBHeHus,
HEPaBEHCTBA U UX CUCTEMBI"
IToHATHE YNCIIOBOM MOC/IEA0BATEILHOCTH.

81 Koneunslie u GeckoHeuHbIE
[10CJIeI0BATEIbHOCTH
OrpaHuyeHHas I0CJIeJ0BATEIbLHOCTb.

82 MonoToHHO Bo3pacTatoias (yobIBaromas)
[10CJIe/I0BATEIbHOCTD
Crioco0bl 3a/1aHus IOCTIE10BATEILHOCTH

83 OIUCATENIbHBIHN, TAOJUYHBIMN, C IIOMOIILIO
(bopMyIIBI N-TO YJI€Ha, PEKyPPEHTHBIN

84 Apudmernaeckas 1 reoMeTpuIecKas
IIPOrpeccuu

85 Apudmernueckas 1 reoMmeTpuuecKas
IIPOrpeccuun

86 CaoiicTBa 4jIeHOB apu(pMETHIECKON U
r€OMETPUYECKON ITPOTPECCUI

87 CBoiicTBa 4JI€HOB apU(PMETHUECKON 1
r€OMETPUYECKON ITPOTPECCUI

88 ®opmyIibl N-ro 4ieHa apupMeTH4ecKoil u
T€OMETPUYECKON ITPOrPECCUIt

89 ®opMyIbl N-To WwieHa apuPpMeTHIecKoi 1
Tr€OMETPUYECKON ITPOTPECCUI

90 ®opmyIibl N-ro 4ieHa apupMeTHIecKoil u

r€OMETPUYECKON ITPOTPeECCUit




@OopMyJIbl CyMMBI IIEPBBIX N YICHOB

91 apru(pMETHIECKON U TEOMETPUICCKOM
nporpeccui
DopMyIIBl CyMMBI TIEPBBIX N YJICHOB

92 apuMeTHUUECKON 1 TeOMETPHIECKON
IIporpeccuit
@DopMyJsIbl CyMMBI IEPBBIX N YJICHOB

93 apu(MEeTHIECKON 1 TeOMETPHICCKON
IIporpeccuit

94 3aayn Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA/IbI U
KpPEAUThI

95 3a1auu Ha IPOIIEHTHI, OAHKOBCKUE BKJIA/IBI U
KpPEIUThI

9% 3a1auu Ha IPOIIEHTHI, OAHKOBCKUE BKJIA/IBI U
KpPEIUTHI

97 3aayn Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA/IbI U
KpPEIUThI

08 3a/1auu Ha IPOIIEHTHI, OAHKOBCKUE BKJIA/IBI U
KPEIUTHI

99 3a1auu Ha IPOIIEHTHI, OAHKOBCKUE BKJIA/IBI U
KPEIUTHI

100 3aayn Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA/IbI U
KpPEIUTHI
[IpencraBnenue o CXOIUMOCTH

101 MOCJIEI0BATEILHOCTH, O CYMMHUPOBAHHH httos://resh.edu.ru/

0eCKOHEYHO yOBIBAIOIIECH reOMEeTPHUIECKOM
HpOrpecCHH



https://resh.edu.ru/

[IpencraBnenue 0 CXOAUMOCTH

102 110CJIeI0BATENbHOCTH, O CYMMHPOBaHUU 1
OCCKOHEYHO YOBIBAIOIICH T€OMETPHUIECKOM
porpeccuu

103 Metoa MaTeMaTH4eCKON MHIYKIUN

104 Meroa MaTeMaTH4YeCKON MHIYKITMH

105 KonrtponsHas padora o teme "Yucnossie 1 1
[I0CJIe10BAaTeIbHOCTH U Mporpeccun”

106 Kopens n-it crenenu. CBoiicTBa KOpHS n-i 1
CTETIeHU

107 Kopensb n-it crenenn. CBoiicTBa KOpHS n-ii 1
CTENEeH!

108 Kopens n-it crenenu. CBoiicTBa KOpHS n-i 1
CTETIeHU

109 CreneHp ¢ parioHAIHBIM TIOKa3aTeeM U eé 1
CBOMCTBa

110 CTeiIeHL C pallMOHAJIbHBIM ITOKa3aTesIeM U e€ 1 https://resh.edu.ru/
CBOHCTBa

111 CreneHb ¢ paloHAIEHBIM TIOKa3aTeeM U eé 1
CBOMCTBa
ToxnecTBeHHbIe TpeoOpa3oBaHus

112 BBIPAKEHMI, COAEPKAIUX KOPEHb N-I 1
CTETIeH!
ToxnecTBeHHbIe TpeoOpa3zoBaHus

113 BBIPAXKEHUH, COEPKALUX KOPEHB N-1 1
CTETEeHU



https://resh.edu.ru/

114

ToxnecTBeHHBIE MpeoOpa3zoBaHUs
BBIPAXKEHHUI, COJIEpKALIMX KOPEHb N-i
CTETEeHU

115

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKEHUH, COIEpKALLUX CTENIEHD C
paloHaIbHBIM IIOKa3aTeIEM

116

117

ToxnaecTBeHHbIE TPpeoOpa3zoBaHUs
BBIPAKEHUI, COIepKALLUX CTENEHb C
paloHaIbHBIM IIOKa3aTelIeM

KonTponbnas pabota no teme "CreneHs ¢
palKMoOHaIbHBIM TTOKa3aTeaeM"

118

[ToBTopenue u o6o0menue. Yucna u
BBIYHCIICHUS (POLEHTHI, OTHOIICHHS,
MIPOTIOPITUH )

119

[ToBTopenue u o6o0menue. Yucna u
BBIUHCIICHUS (OKpYTJIEHUE, TPUOIINKEHHE,
OIICHKA)

https://resh.edu.ru/

120

121

122

[ToBTOpenue u 0606menue. Yncna u
BBIUHCIICHUS (pEllIeHne 3a]ad U3 peaibHOM
KHU3HN)

[ToBTopenue n o606menue. TekcToBble
3aJauu (peleHre TeKCTOBbIX 3a71a4
apu(pMETHYECKUM U aIre0panyeckum
crioco6amu)

[ToBTropenue u o6o0meHue. TekCToBbIe
3aaun (peleHne TeKCTOBBIX 3a/1a4
apudmeTnyecKuM u anredpandecKum
crioco6amu)



https://resh.edu.ru/

123

[ToBTOpenue u o6o0menue. Anredbpanyeckue
BBIpaXeHHS (MpeoOpa3oBaHue
aNreOpanvdecKuX BBIPAKEHHIA, COICPIKAIIIX
CTETICHb C IEJIBIM MTOKa3aTesIeM)

124

[ToBTOpenue u o6o0meHue. Anredbpanyeckue
BBIpaXKeHUs (Mpeodpa3oBaHue
anreOpanyecKuX BBIPAKECHHUN, COJICPIKAIINX
apuMeTHUECKUI KBAAPATHBIN KOPEHb)

125

[ToBTOpenue n o6o0meHue. Anredpanyeckue
BBIpaXEHHUS (Mpeodpa3oBaHue
anredpandecKux BhIPAKEHUHN, COIePKAIINX
apuMeTHUECKHI KBaAPaTHBIN KOPEHb)

https://resh.edu.ru/

126

127

128

129

130

[ToBTrOpenue u o6o0meHue. Anredbpanyeckue
BbIpakeHU (IpeoOpa3oBaHKe LEIbIX U
JPOOHO-pallMOHAJIBHBIX BBIPAXKEHUMN )

IToBTOpenue u o6o0mIeHNEe. Anredpanueckue
BBIpayKeHUs (MIpeoOpa3oBaHUE LENbIX U
JPOOHO-pallMOHANIBHBIX BBIPAXKEHU )

IToBTOpenue u o6o0mIeHNe. Anredpanueckue
BBIpaKEHUS (Pa3IoKEHNE MHOTOYJICHA Ha
MHOXKHTEIH, B TOM YHCJIE C UCTIOJIb30BaHUEM
(hopMyJ COKPAIIEHHOTO YMHOKEHUS )

IToBTOpenue u o6o0mIeHNe. Anredpanueckue
BhIpa)kKeHUs (Pa3JIoKEHUEe MHOTOUJICHA Ha
MHOKHTEJIH, B TOM YHCJIE C UCIOIh30BaHUEM
(bopMYyIT COKPAIIICHHOTO YMHOKCHU )
[ToBTOpenue u 06o0meHne. Anredpanveckue
BBIpaKEHUs (MOJICTTUPOBAHUE C TTIOMOIIBIO
(bopMyI1 pealbHBIX MPOIECCOB U SBJICHUN )



https://resh.edu.ru/

[ToBTropenue u o6o0meHue. PyHKIUU

131 (moctpoeHue, CBOMCTBA U3YYCHHBIX 1 https://resh.edu.ru/
yHKIMI)
[ToBTropenue u o6o0meHue. PyHKIUU

132 (mocTpoenue, CBOMCTBA N3yYEHHBIX 1
yHKLHi)
[ToBTOpenue u 0600menne. @yHKIUN

133 (rpaduueckoe penieHne ypaBHCHHH U UX 1
CUCTEM)
[ToBTOpenue u 0606meHue. OyHKIUU

134 (rpaduueckoe penieHrue ypaBHEHHH U UX 1
CHUCTEM)

135 HroroBast koHTposIbHAs paboTa 1

136 [ToBTrOopenue u o6o0meHue. PyHKIUU 1
(MozleTMpoBaHME peaabHbIX MPOIIECCOB)

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://resh.edu.ru/




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Marematuka. Anredpa: 7-i kinacc yueOHuk MakapsiueB FO.H., Munntox H.I'.,
ITemkoB K.W. u apyrue; nox pen. TemsikoBckoro C.A. : "I[IpocBemienue"

2. Anrebpa: 8 knacc yueonuk Mep3nsk A.I'., [lononckuii B.b., SAxup M.C.; non
penakuueit [logonsckoro B.E.: "BEHTA HA-I'PA®"; "l[Tpocsenienue"

3. Anre6pa: 9 knacc yueOuuk Mepainsik A.I'., ITomonckuit B.b., SAxup M.C.; nox

penaxkuueit [Tomonsckoro B.E.: "BEHTA HA-I'PA®"; "IIpocsenienue"

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Marematuka. Anredpa 7-9 kinaccel MakapwiueB FO.H., Munatok H.I'., Hemkos
K.M. u ap./ llox pen. Tenskockoro C.A. Meroanueckoe nocooue M:
«IIpocBemenue» 2023r.

2. Maremaruka. Anredpa 8 kimacc bynko E.B., Mepsnsak A.T'., [Tomonckwuit B.b.,
Axup M.C meroauueckoe nocobue "BEHTA HA-I'PA®" 2020r.

3. Marematuka. Anreopa 9 knacc byuko E.B., Mep3nsik A.T'., [Tononckuii B.b.,
Axup M.C meroanueckoe nocodue "BEHTA HA-I'PA®" 2020r.

4. Anre0Opa: TuAaKTUYECKUE MaTepuabl: 7 Kiacc: HOCoOue sl yJauuxcs
obmreoOpasoBarenbHbIx opranuzanuii /JI.W. 3BaBuy,, JI.B. Ky3nernoga, C.b.
CyBopoBa — M.: IIpocsenienue, 2023r.

5. Anre0pa: TMIaKTHYECKUE MaTEpHAIIbl: 8 Kilacc: mocoOue sl yJammxcs



obmeoOpasoBarenbHbix opranuzanuii / A.I'. Mepsmsik, B.b. [Tononckwuii, M.C.
Axup. — M.: Benrana-I'pad, 2022r.

6. AnreOpa: IMIaKTHYECKUE MaTepHalibl: 9 Kitacc: mocooue NS yJanmxcs
oOmreoOpazoBarenbHbIX opranuzanuii / A.I'. Mepamsik, B.b. [Tononckuit, M.C.

SAxup. — M.: Benrana-I'pad, 2022r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. https://uchi.ru/ o6pa3oBaTeNnbHBIN MOPTAT

2. https://resh.edu.ru/ Poccuiickas 31eKTpoHHAs IKOJIa






