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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOILEro
o0pa3zoBaHus: OHa 00€CIEeUnBAET U3YUYEHHUE JAPYTUX AUCIMIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK WU TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOJDKEHNS 00pa3oBaHWsl ® JUIsl TOBCEIHEBHOW KW3HHM. PasButue y
o0yyJaroumxcsi Hay4HbIX MPEACTaBICHUN O MPOUCXOXKACHUH U CYIIHOCTU
anreOpanyeckux aOcTpakiui, crmoco0e OTpakKeHUs MaTeMaTHYECKOW HayKou
SBJICHMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMAaTUYECKOIO
MOJEIMPOBAaHUS B HAYYHOM TIO3HAHMM ¥ B TMPAKTHKE CIOCOOCTBYET
(GbOopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS W KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIS. ajanTalid B COBpeMEHHOM 1udpoBoM oOmiecTtBe. M3ydeHue anreOpsl
obOecrieunBaeT  pa3BUTHE yMCHHUS  HaOmoAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIILIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JCHCTBHUS, BBIBOIBI, (HOPMYyIHPOBATH
yrBepkeHus. OcBoeHue Kypca anreOphl 00ecreunBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIICHNST OOYYalOIIUXCS: OHU HCIOJB3YIOT JICTyKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, 000O0IIeHHe U KOHKpETU3aIuio, a0CTparupoBaHUE W aHAJIOTHUIO.
OOyuenue anrebpe mpenanojaracT 3HAYUTCIBHBIM O00BEM CaMOCTOSTEIBLHOM
JEATETbHOCTH OOYy4YalomuXcs, MO3TOMY CaMOCTOATEIbHOE pEIIeHue 3aaad
00yJarOIUMUCS SBIIICTCS peaTnu3aluei IesITeIbHOCTHOTO MMPUHITATIA O0YUICHUS.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» yriayOia&éHHOTO
U3YYEHUSI OCHOBHOE MECTO 3aHMMAIOT COJIepKaTeIbHO-METOANYECKUE JIMHUU:
«Uucma ® BBIUHACICHUS», «ANTEOpandecKre BBIPAKEHUS», «YPABHCHHUS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX comepKaTelbHO-METOIUYECKIX
JIMHUW Pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJECHUCTBYS C
IpPYTUMHU €ro JuHusSMUA. B Xxoae u3ydeHuss Kypca OOy4aromIMMCSl MPUXOJUTCA
JIOTUYECKU PACCYK/IATh, UCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3n
C 3THM B MPOTpaMMy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTU4eCKOro
0o0pa3oBaHMsI W  CIIOCOOCTBYIOIIME  OBJIQJACHUIO  OOYYalOIIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YecKoTo s3bika. CopepkaTeabHOW W CTPYKTYPHOU
0COOEHHOCTBIO Y4eOHOTO Kypca «AnreOpay» SBISETCS €ro HHTETPUPOBAHHBIN
XapaxkTep.

Copepxanve nuMHUM «YuWcia W BBIYUCICHUSD CIYKUT OCHOBOM IS
JanbHENIIero U3y4eHus: MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4aroImIUXCA
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Ke MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHON
®U3HU. Pa3BuTHE NMOHATHA O YKCIIE HAa ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHHUsA
CBA3aHO C PAIMOHAIBLHBIMU W HPPALMOHAIBHBIMU YHUCIaMH, (POPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — «ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMS] U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHHUIO Y OOyUYaAIOMIMXCA
MaTEMaTUYEeCKOro armmapara, HeoOXOAUMOTro Uil pPElICHUs 3a7ad MaTEeMaTUKH,
CMEXXHBIX MPEJAMETOB U OKpYyXKaroliei peanbHocTH. Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3oBaHMsl y4eOHBIH MaTepuand TPYNIUPYETCS BOKPYT  palMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTpUPYET 3HAUYEHHWE MATEMAaTUKH Kak s3bIKa s
MOCTPOEHUSI MaTeMaTHYEeCKUX MOJIeNiel, OMHCaHUsl TMpPOLIECCOB M  SIBJICHUU
peanbHOro mupa. B 3agaunm oOyueHus anreOpe BXOIAT TakXKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHUS,, HEOOXOAUMOIO, B YAaCTHOCTH, IS
OCBOEHHUSI Kypca UWH(GOPMAaTUKU, U OBJAJCHHE HaBBIKAMU JEIYKTHUBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (OpPM CIOCOOCTBYET PAa3BUTHUIO
BOOOpaXKeHUs1, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUISL ONMCAHUS M UCCIEA0BaHUS pa3HOOOPa3HbIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOy4aromIUXCA
YMEHUS UCTIOIb30BATh PA3JIMYHbIE BhIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHOTO, CHMBOJIMYECKOTO, IpauecKkoro, BHOCUT BKJIaJ B (POPMHUpPOBaHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUN U KYJIbTYPBI.

VYriny6néHubii Kypc anreopbl XapaKTepU3yeTcs U3yYEHUEM
JOTIOJTHUTEBHOTO TEOPETUYECKOTO armnaparta U CBS3aHHBIX C HHM METOJIOB
pemieHust 3amad. AunreOpa SABISETCS SI3BIKOM  JUJIE  ONUCAHUA OOBEKTOB H
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTE€MAaTHU4eCKOro Moaenuposanusd. Ilpum
3TOM CaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKJIIOUCHHM M TPUHATHIE B airedpe
npaBuia UX KOHCTPYMPOBAHHUS CIOCOOCTBYIOT (OPMUPOBAHHIO  YMEHUU
000CHOBBIBATh U JOKA3bIBATh CYK/ICHUS, pAa3BUBAIOT MATEMATUUYECKYIO HHTYHIIHUIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHMM M y4yaT HX
npuMeHeHno. Tem campiM anredpa 3aHUMaeT OAHO M3 BEAYIIMX MECT B
(GopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YJaroINXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Yy4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEPIKAHMS:
«Yucna ¥ BBIYUCICHUA», «AJredOpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKLIMMY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orpoautcs 408 dacos: B 7 Kiiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hejeno), B 9
kiacce — 132 yaca (4 yaca B HeZIeIIO).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonanphpie uyucna. CpaBHEHUE, yHnopsJOouyMBaHUE U apU(PMETUUECKHUE
JEUCTBHUS C PalMOHAJIBHBIMU YUCIIaMu. YnciioBas npsiMasi, MOAYJIb YHMCIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3ULUOHHON CUCTEME CUHUCIICHHUS.

Pemenne TekCTOBBIX 3a7a4 apupMeTHUECKUM criocoooM. Pemenne 3anay u3
peaIbHOM NPAKTUKU Ha YacTH, Ha JPOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUI
U IpONOpUMH IpH PELIEHUM 3a]ad, pElIeHHE 3aJad Ha JBWXKEHHE, padoTy,
IIOKYIIKH, HAJIOTH.

JemuMocTs nenbix ancelr. CBONCTBA IETMMOCTH.

[IpocTeie n cocraBHble uucna. YErHple WM Hedy€THble uncna. [lpusHaku
nenamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AEIMMOCTH CYMMBI M
IIPOU3BEIACHUS LEIBIX YUCEII IIPU PELIECHUH 3314 C IPAKTUYECKUM COJEPKAHUEM.

HauGonpmmii o0muii AenuTens ¥ HauMEHbIIee 00IIee KPaTHOE ABYX YHCEIL.
B3anmHuo npocteie uncna. AnroputM EBkinaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEPALIUU HaJl OCTaTKAMHU.

AsredOpanveckue BbIPaKeHUs

BrlpaxkeHue ¢ nepeMEeHHBIMU. 3HAYEHUE BBIPAXKECHHUS C IIEPEMEHHBIMU.
[IpencraBieHne 3aBUCUMOCTH MEXy BETUYMHAMHU B BUJIE (POPMYJIBI.

ToxnaectBo. ToxxaecTBeHHbIE TPEOOPa30BaHUS ANTeOPaueCKUX BBIPAXKEHHI.
J10Ka3aTenbCTBO TOKIECTB.

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEHb OHOYICHA.

MHorounensl. MHorowieH cra"gapTHoro Buja. CTeneHb MHOTOYJIEHA.
CrnoxeHue, BBIYMTAHUE, YMHOXKEHUE U JielieHne MHorouseHoB. [Ipeobpa3oBanue
LIEJIOTO BBIpAXXEHUs B MHOTO4sIeH. KOpHM MHOro4JIeHa.

@opMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIPQXKEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIpaXXEHHUI, pa3HOCTb
KBaJpaToB JIBYX BBIPDAXCHUM, NPOU3BEICHUE PA3ZHOCTH M CYMMBI JBYyX
BBIPQXEHUI, CyMMa U pPa3HOCTh KyOOB JIBYX BBIPa)KEHUH.

Pa3noxxeHne MHOrouseHa Ha MHOKUTEIN. BeIHECEHNE 0011IEr0 MHOKUTEINS 3a
CKOOKH. MeTos1 rpynnupOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue ¢ o1HOM nepeMeHHo. Kopenb ypaBHeHus1. CBOMCTBA ypaBHEHUI
C OOHOM IIepEeMEHHOM. PaBHOCMIBHOCTP ypaBHEHMH. YPaBHEHHE  Kak
MaTeMaTU4YeCKasi MOJENb PEaJIbHOM CUTYaLUH.



JIuHeliHOE ypaBHEHME C OJHOM IIEpeMEHHOW. UMCIO KOpHEW JIMHEWHOrO
ypaBHEHMs. PemeHne TEKCTOBBIX 3a7ad C IOMOIIBIO JIMHEMHBIX YPaBHEHUH.
JIuHelHOe ypaBHEHHE, COEPIKAILEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. ['paduk TMHENHOrO ypaBHEHMSI C ABYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHM C JByMS II€PEMEHHBIMU.
['padmyeckuii MeTox pemieHus CUCTEMbl JMHEWHBIX YpPaBHEHUUW C JBYyMs
nepeMeHHbIMH. PellleHne cucTteM JIMHEMHBIX YpaBHEHHU € ABYMs II€PEMEHHBIMU
METOIOM IIOJCTAaHOBKM M MeETOAOM cioxeHusd. CucremMa JIByX JMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYALUH.

DOyHKIMHA

Koopaunara Touku Ha npsiMou. UucnoBele TpoMexXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAMHATHOM IIPSAMOM.

ITpsimoyronbHast cucremMa KOOpAMHAT. AOcCHucca M OpJAuHATa TOYKU Ha
KOOpAMHATHOM IiocKkocTH. IIpumMeps! rpadgukos, 3agaHHbix (popmynamu. UrteHue
rpauKoOB peabHbIX 3aBUCUMOCTEIA.

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [loHsTHe (QyHKUMU.
Oynkuusg Kak MaTeMaTHueckas MOJENb pealpHoro mporecca. O6nacte
omnpenaesieHUss U oOjacTh 3HaueHW GyHkuU. CrocoObl 3amaHusi (QYHKIUU.
I'paduk pynkuuu. IloHaTHa MakcuMymMa U1 MUHMMYMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEPax peajabHbIX 3aBUCUMOCTEN.

Jluneitnas Qynkuus, e€ cpoiictBa. ['padux nuueiHoi (ynkuuu. I'paduk
dbyukiuu y = |x|. Kycouno-3amannpie QyHKIUH.

8 KUIACC

Yucna v BBIYMCICHUA

KBanparusie kopHH. ApudmMeTnyecKkuil KBaApaTHBIA KOPEHb U €r0 CBOICTBA.
[loHATHE WMppanMOHAIBHOrO 4wucia. JleMCTBHS C HMPPALMOHAIBHBIMA YWCIAMH.
CBoiicTBa 1EMCTBUI C MPPALIMOHATIBLHBIMU YHciIaMd. CpaBHEHUE UPPALIMOHATIBHBIX
YHCEIL.

[IpencraBinennss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHOXecTBa
HATypaJbHBIX, LEJbIX, PALHOHAJIBHBIX, JEUCTBUTENbHbIX 4YHceln. CpaBHEHHE
yuces. YucmoBble IPOMEKYTKHU.

HevictBuss ¢ ocrtatkamu. OctaTku creneHe. [IpuMeHeHue ocTaTkoB K
PELICHUIO YPAaBHEHUH B LIENBIX YHACIAX U TEKCTOBBIX 3a1a4.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTENBHOCTh IPOLIECCOB B
oKpy»aromeMm mupe. CTaHIapTHBIA BUJI YUCIA.

AJireOpanyeckue BbIpaKeHUs

Anrebpanueckas IpoOb. JlomycTUMbIE 3HAYEHHUs] NMEPEMEHHBIX B JPOOHO-
palMOHAIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOWCTBO anreOpanyeckod JIpoowu.



CnoxxeHne, BBIYMTAHUE, YMHOXXEHHWE U JEJICHUE anreOpamdeckux JIpoOeH.
Brinenenue mnenoit vactu anredbpandeckoi Apoom.

PanmonansHeie BBIPAKECHUS. ToxnecTBeHHbIE npeobpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUN.

JonycTuMble 3HAaY€HHs] TEPEMEHHBIX B  BBIPAXKEHUSIX, COACPKALINAX
apudmeTryeckue  KBajJpaTHble KOpHH. TOXJECTBEHHblE MPeoOpa3oBaHUs
BBIPXEHU, coepKalux apupMeTHIeCKre KBaApaTHbIe KOPHHU.

Crenenb ¢ 1eIbIM TIOKa3aTeleM U €€ cBoicTBa. IIpeoOpazoBaHue
BBIPAKEHUM, COAEPKAIINX CTETICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOIO YpPABHEHWS.
KosinuecTBO NENCTBUTENBHBIX KOPHEW KBAJIpPaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHEHUsA, CBOAMMBIE K JIMHEMHBIM YpPaBHEHUAM WIH K KBaJpPATHBIM
ypaBHeHUsM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellieHre TEKCTOBBIX 3a4ad C
IIOMOUIBIO KBAJIPATHBIX YPABHEHUH.

JlpoGHO-panmoHanbHbIe  ypaBHEHHWsS. PemeHne  IpoOHO-paMOHATBLHBIX
ypaBHEHUH. PenieHne TEKCTOBBIX 3aJad C IOMOIIBK JAPOOHO-PAlMOHATIBHBIX
ypaBHeHuH. ['padmueckast MHTepIIpeTalisi ypaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Yucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBA. C0KeHHe
U YMHOXXECHHME YHCIOBBIX HEpaBeHCTB. OLEHWBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[ToHsATHE O pEUNICHWM HEPABEHCTBA C OJHOW IIEPEMEHHOW. MHOXKECTBO
peLIEHUI HepaBEHCTBAa. PaBHOCHIIbBHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PELICHUMU.
Penrenre nuHENHBIX HEPABEHCTB C OAHOM nepeMeHHOM. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOM. PeleHue TEeKCTOBBIX 3aj1ad C
IIOMOILBIO JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DyHKIUU

OOnacTh onpezeNeHuss U MHOXECTBO 3HaueHUN QpyHkmu. CrnocoObl 3a1aHus
¢ynkuit. ['padux pynkiun. Urenue cBoilcTB GpyHkimu o e€ rpadpuxy. [Ipumepst
rpadukoB GYHKINMA, OTPa)KAIOIIKUX PEATIbHBIE MPOLECCHI.

Jluneiinas Qynkius. @OYHKIUHU, ONKCHIBAIOIIME NPIMYI0 U OOpaTHYIO
IPOMOPIUOHANIEHBIE 3aBUCUMOCTH, UX TPapUKU.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| u nx cBoiicrsa.
Kycouno-3anannpie GyHKIUU.



9 KJIACC

Yucna v BBIYMCICHUA

Kopenp n-i1 crenenu u ero cBorcrBa. CTENeHb C PpPalMOHAIBHBIM
IIOKa3aTesieM U €€ CBOMCTBA.

AuredpanyecKue BbIPpaKeHUs

ToxxecTBeHHbIE TPeoOpa3oBaHusl BBIPAKEHUH, COJEPKAIIUX KOPEHb M-I
creneHu. ToxaecTBEHHbIE TPeoOpa30BaHus BhIPAKEHUH, COJIEPKAIIUX CTENEHb C
PalMOHAJIBHBIM ITOKA3aTEJIEM.

KBagpatneii TpéxuneH. KopHm kBagpatHoro tpéxunena. PasnoxkeHue
KBaJPaTHOTO TPEXUIICHA HA JIMHEWHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpatHsie ypaBHeHUs. [IpuMepbl TPUMEHEHUI METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, rpaUuyecKoro MeTojaa MpH peIIeHUU
ypaBHEHU 3-ii u 4-1 CTENEeHEe.

Pemenne npoOGHO-paliOHAIBHBIX YPaBHEHUH.

Pemrenue cucrem ypaBHEHUHN ¢ IByMs IEPEMEHHBIMU. Pemienne npocTenmmx
CHUCTEM HEJIIMHEMHBIX ypaBHEHUM C JABYyMsl NepeMeHHbIMH. ['paduueckuii meTon
pelIeHUs CUCTEMbl HEJIMHEWHBIX YpaBHEHUW € JByMs mnepemMeHHbiMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUU C JBYMs NEPEMEHHBIMM KAK MOJEIb PEAIBHOU
CUTYyallHH.

HucnoBsle HepaBeHCTBA. PenieHue JIMHEWHBIX HEpaBEHCTB. Jl0Ka3aTesnbCTBO
HEPABEHCTB.

KBagpaTHpie HepaBeHCTBA C OJHOM IepeMeHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB rpaMuecKUM METOJOM U METOJOM MHTEPBaJIOB. MeTOA MHTEPBAJOB
IUISl pallMOHAIbHBIX HEpaBeHCTB. [Ipocreiinine HepaBEeHCTBA C TapaMETPOM.

Pemenune TekcTOBBIX 3aa4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nBymMsa nepeMeHHbIMU. PellleHMe HeEpaBeHCTBAa C JIBYMs
nepeMeHHbIMU. CHCTeMBl HEPAaBEHCTB C JBYMs TNEpeMEeHHBIMH. | paduyeckuii
METOJ PELIEHUS CUCTEM HEPABEHCTB C ABYMS ITIEPEMEHHBIMH.

DOyHKIMHA

Oyukius.  CpoiictBa  (QyHKUMI:  Hynd  QYHKIUMM,  [OPOMEXYTKH
3HAKOMOCTOSHCTBA (PYHKLMHU, TPOMEKYTKH BO3pacTaHUS U yObIBaHHS (YHKIUH,
4&THBIC U HEUETHBIC (DYHKITNHN, HAMOOJIbIIIEe U HANMEHBIIICE 3HAYCHUS (PYHKITUH.

KBagpatuunas ¢yskuuss u e€ cBoicTBa. Mcmonb3oBaHHE CBOWCTB
KBaJpaTuyHOM  GyHKUMM [ pemienuss 3anad.  Iloctpoenue  rpaduka
kBagpatuyHo (GyHkuuu. Ilonoxenue rpaduka KBajpaTUYHOU (YHKIHH B
3aBHCUMOCTH OT €& ko3 dunuentos. 'paduku pynkuuii y =ax2, y = a(x —m)’u y
= a(x — m)? +n. [Tocrpoenne rpapukoB GYHKIHUA ¢ MOMOIIBLIO IPEOOPa30BaHMIA.

HpoOHo-nuneriHas ¢pyHkuus. MccnenoBanue QyHKIINM.



Oynkuus y = x" ¢ HaTypalbHBIM TOKa3aTelleM /1 U e€ Tpaduk.

YucaoBblie MOCI€A0BATEILHOCTH U NIPOTPECCUH

[Tonsitue umcnoBod mocienoBaTenbHOCTH. KOHEUHbIE W OECKOHEUHBIE
ocaeaoBaTeNbHOCTH.  OrpaHMyeHHas  MOCIENOBATENBHOCTb.  MOHOTOHHO
Bo3pactatomias  (yObIBaromasi)  mocliieoBarenbHOCTh.  CrnocoObl  3agaHus
MOCJICIOBATEILHOCTH: OMUCATEIBHBIN, TAOJUYHBIN, ¢ TMOMOIIBI0 (POPMYIBI 71-TO
YJI€Ha, PEKYPPECHTHBIN.

Apudmernueckass M reomerpuueckass nporpeccur. CBOICTBa 4JIEHOB
apuMETHYECKOH U TEOMETPHUECKON mporpeccuit. DopMmysibl #-ro  YjieHa
apupMETHIYECKON M TeoMeTpudecKor mporpeccuid. @opMysbl CyMMBI MEPBBIX 7
YWICHOB apuU(PMETHUECKON U FeOMETPHUECKON mporpeccuil. 3aJaul Ha MPOILEHTHI,
OaHKOBCKHE BKJIAJIbl, KPEAUTHI.

[IpencraBieHre O CXOAUMOCTH IOCIEIOBATEIBHOCTH, O CYMMHUPOBaHHUU
OEeCKOHEYHO yObIBAIOIIEH Fr€OMETPUYECKON TPOTPECCHUH.

Meron Mmarematudyeckor nHAyKIuu. lIpocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YUYEGEHOI'O
KYPCA «AJTEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YHOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, IE€HHOCTHBIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTEMAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEeM, CBI3aHHBIX
C MpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHHUSA:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEHIHONW Mpo¢decCHOHATbHON
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEH HAYYHOI'0 MO3HAHUA:

OpUEHTAallUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYyYHBIX
IPEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANlOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTHUS LUBWIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKU U MAaTEMAaTHYECKOW KyJIbTYpPOH KakK CpeICTBOM
NO3HAaHWS MHUPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIbCKON AESITENBHOCTH;

6) ¢usuyeckoro BocmuUTaHMA, (POPMHPOBAHUS KYJIbBTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1aT0MOTy YU :



TOTOBHOCTBHIO TMPUMEHSITh MAaTeMaTHYECKHE 3HAHUSI B MHTEpEcax CBOETO
3I0pPOBbsl, BEICHHSI  3J0POBOTO  oOpa3a JKu3HH  (3JOpOBOE  IHUTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryiaspHas (Quudeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOTO e IIpaBa JPyroro 4yeaoBeKa;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

OpHEHTallMel Ha MPUMEHEHWE MATeMaTUYECKUX 3HAHUM NIl pelieHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPYXaloIIell cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JIs1 OKPY)KAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH X pelieHus;

8) ajanranum K M3MEHAIIUMCH YCJAOBUAM COLHUAJBHON U NMPHPOIHOH
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTHUYECKYIO E€SATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUTHCA y APYTHX JIOJEH, MPUOOPETaTh B COBMECTHOW JIESATEIHHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (HOPMYIHpPOBATH UIEH,
MOHSATHUSI, TUMIOTE3bI 00 00BEKTAX W SIBJICHUSAX, B TOM YHCJIC paHEe HEU3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] W JEWUCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOGHUS MpOrpamMMbl M0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copmMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIIUeCs OBJIaJICHHEM YHUBEPCAIbHBIMU
NIO3HABATEIbHBIMUA  JCHCTBUSMH,  YHMBEPCAJIbHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMU M YHUBEPCAILHBIMU PETYJIATUBHBIMU ACHCTBUSMH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
ba3oBble JJornueckue aeiicTByA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHH, OTHOIICHWWA MEXKAY TMOHATHIMH, (HOpMyIUpPOBATH
OTIPE/ICJICHUS] TIOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /111 000OIICHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAIIN3A;



BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTHBOPCUUS
B (hakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPXKACHUAX, MpearaTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCHYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKIACHHUH (NpsIMbIE M OT
IIPOTUBHOTO), TPOBOJUTH CAMOCTOATEIBHO JIOKA3aTeIhCTBA MAaTEMaTHYECKHIX
(GakTOB, BBHICTPAMBATh APTYMEHTAIUIO, MPHUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
pacCyKJIeHNUS,

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapHMAHTOB  pEUICHHS, BHIOMpaTh HamOoJiee  MOAXONANUMHA ¢ y4€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble uccieaoBarebCKue 1eMCTBUA:

WCIIOJI30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT IO3HAHUS,
dbopmMynupoBaTh  BONPOCHl,  (uUKcHpyIOIME  MOPOTUBOpEUYHE,  IMpodIiIeMy,
CaMOCTOSITENIFHO YCTaHABJIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY JKCIIEPUMEHT,
WCCJICIOBAaHNE TI0 YCTAaHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITENILHO (OPMYyITUPOBaTh OOOOIICHUS] W BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO  HAONIOACHHS, HCCIEAOBaHUS, OKCIEPUMEHTa, OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIICHMIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIIAITH  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOpPMAIHH, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAITHIO PA3IMYHBIX BUIOB U (DOPM MpeICTaBICHIS;

BEIOWpaTh (popMy mpencraBieHus WHPOpPMAIMM W WUIIOCTPUPOBATH
perraemMbIe 3a/1a4u CXeMaMu, TuarpaMmMaMi, HHOU rpaduKoi U MX KOMOMHAIMSIMUY;

OIICHUBATh HAAEKHOCTh MHPOPMAIMH 10 KPUTEPHUSAM, TPEUIOKCHHBIM HWIIH
c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuKAaTHBHBIE YHHBepPcalbHble YueOHbIe el CTBUS



BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKICHUS B COOTBETCTBHUH C YCIOBUSIMH U
HeNsIMH  OOILEHHs, SCHO, TOYHO, IPaMOTHO BBbIpa)XkaThb CBOIO TOYKY 3pEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS MO XONIy PEIICHHS 3aaadd,
KOMMEHTHPOBATh TIOJTYyYCHHBIN PE3yIbTarT;

B Xo/e OOCYXIEeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
npoOsieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAlCJICHHBIE Ha IOUCK
pellIeHus, COIMOCTABISATH CBOHM CYXKIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHHUKOB
nauanora, oOHapy)KMBaTh Pa3IMuMe W CXOJCTBO IMO3UIIMN, B KOPPEKTHOH (opme
dbopMyIHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/a4H, IKCIIEPUMEHTa, UCCIIeIOBAHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIEHHA C Y4ETOM 3ajad
NpEe3eHTALNU U OCOOCHHOCTEN ayIUTOPUH;

MOHMMAaTh W HCIIOJH30BAaTh MPEHMYIIECTBA KOMaHIHOW W WHIWBUIYaTbHOU
paboThl TpHM pEUICHUH Yy4YeOHBIX MaTeMaTHYeCKHX 3a7ad, NPUHUMATh Leib
COBMECTHOHM JEATEIbHOCTH, IUIAHUPOBATHh OPTaHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenath BUAbl paboT, IOroBapuBaThCs, OOCYXIaTh MPOIECC U PEe3yibTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBIMOJHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KayecTBO pe3yjbTaTa M KaueCTBO CBOEr0 BKJIaga B OOMIMA pe3yibTaT IO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanmus:

BBISIBJISATH MPOOJIEMBbI JIJISl PEIICHHUS B JKM3HEHHBIX M y4E€OHBIX CHUTyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOAX0JAX MPUHATHUS pelieHUuN (MHIMBUIYyalIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJATh IUIaH, AJTOPUTM pELIEHUs 3aaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pEmIeHUS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThI
pelieHnit ¢ ydéToM HOBOM MH(pOpMaITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIa/IeTh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHus MaTeMaTUYECKOM 3aJ1auu, CAMOMOTHUBALIUU U PEPIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]1a4H,
BHOCUTb KOPPEKTHUBbI B JI€ITEIbHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;



OILICHUBATh COOTBETCTBUE PE3yJbTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATh MPUUYUHBI JOCTUKECHHS WM HETOCTHXKEHUS 1I€TH, HAXOAUTh
OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAXaTh AMOLUHM NPU U3yYEHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIlIeHUs 3a/1a4H.

ITPEAMETHBIE PE3YJ/IbTATDBI

K koHniry 00yuyeHus B 7 kj1acce 00y4aromuics MOJyyuT ClIeAyIolue MpeaMEeTHbIE
pe3yJbTaThl:

Yucaa v BIYMCICHUSA

PannonanbHble uncna.

[lepexoauth OoT oAHON (HOPMBI 3amMKUCH yucen K Apyrod (mpeoOpa3oBbIBaTh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHATUS MHOXKECTBA HATYPAIbHBIX YMCEI, MHOXKECTBA LEJIBIX
YHCEJ, MHOXECTBA PALMOHAIBHBIX YHCENI MPHU PEIICHWU 3a7ad, MNPOBEICHUHU
pacCcy’IEHUN U JOKA3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UIIMOHHON 3aMMCH HATYPAIBHOIO YUCIIA.

CpaBHUBATH U YNIOPSAIOYUBATH PALIUOHAIIBHBIC YUCTIA.

BreimonHsaTh, coueTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apru(PMETUUECKUE
JEUCTBHS C PAMOHAIBHBIMU YHCIIAMU, UCMOJIb30BaTh CBOMCTBA YMCEN U IIpaBUia
JNIEUCTBUN, IPUEMBI PALIMOHAJIBHBIX BBIYMCIIEHUM.

BpINoMHATE AEMCTBUS CO CTENEHSMU C HATYPAJIbHBIMHU IMOKA3aTEIIAMHU.

HaxonuTe 3Haue€HMS YHCIOBBIX BBIPAXKCHUM, COJACPKALIMX PALUOHAIBHBIE
YuCia W CTENEeHH C HATypalbHBIM IIOKa3aTeleM, TPUMEHSITh Pa3HOOOpa3HbIC
CIoCOObI U MPUEMBI BBIYUCIICHHUSI, COCTABIISATh U OLIEHUBATH YKCIIOBBIE BhIPAKEHUS
IIPYU pELICHUHU PAKTUYECKUX 3a/a4 U 3a/1a4 U3 JIPYTrUX YYeOHbIX MPEIMETOB.

OkpyryiIiTh 4Mclia C 33JaHHOM TOYHOCTBKO, A TaKXe IO CMBICIY
IPAKTUYECKOM CHUTYallMW, BBINOJHATh TMPUKHUIKY M OLEHKY pe3yibTara
BBIYMCJICHUN, OLICHKY 3HAYEHWH YKCIIOBBIX BBIPAXKEHUM, B TOM 4YHUCJE IIpU
pPELIEHUN MPAKTUYECKUX 3a7a4.

Pemate TekcToBbIE 3amaud apU(PMETUYECKUM CIOCOOOM, HCIOIb30BAThH
TaONHIIBI, CXEMbI, YEpPTEXH, IPYTHe CPEACTBA MPEACTABICHUS aHHBIX TIPH
pELICHUY 3a1a4.

Pemate npakTUKO-OpMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLIEHHUEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEIWYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aa4 C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMMU
paccMaTpUBaEMbIX 0OBEKTOB.



J1eTuMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETUMOCTH CYMMBbI U TPOU3BEICHUS LIETbIX YHCEIL.

PacknaapiBaTh HAa MHOKUTEIN HATypaJbHbIC YKCIIA.

CB00OOTHO OMEpUpPOBATh MOHATHUSAMHU: YETHOE YHCJIO, HEUETHOE YHUCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonuts Hambonbmuii OOIMI JenWTeNh U HaWMEHbIIee o0Iee KpaTHOe
YHCEJ U UCIIOJb30BaTh UX MIPU PEUICHUM 33/1a4, IPUMEHSITh allroput™ EBKinaa.

OnepupoBaTh TMOHATHEM OCTaTKa MO MOJYJII0, MPUMEHITh CBOWCTBA
CpPaBHEHMI IO MOJYJIIO.

AuredpanyecKue BbIpaKeHUs

Bripaxkenus ¢ nepeMeHHbIMH.

Hcnonb3oBaTh airedOpanvyeckyr0 TEPMUHOJIOTUIO U CUMBOJIMKY, TPUMEHSTH
e€ B IpoIecce OCBOSHUS yueOHOT0o MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.

Hcnonp30BaTh  IIOHSATHE  TOXKACCTBA,  BBIMNOJHATH  TOXKJICCTBCHHBIC
npeoOpa3oBaHusl BEIPAKEHUH, JOKa3bIBaTh TOXKIECTRA.

MHOTr04JICHBI.

Beinmonuate  mpeoOpa3oBaHMs  LENOTO  BBIPAKEHUS B MHOTOYJIEH
PUBEIACHUEM TTOIOOHBIX CIAraéMbIX, PACKPBITHEM CKOOOK.

BeimonuaTe nercTBus (ClokeHUe, BEIUYMTaHUE, YMHOXKEHHUE) C OJHOWICHAMU
¥ C MHOTOWICHAMH, MPUMEHSATh (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaaApaT U
Ky0 CyMMBI, KBaJpaT M KyO pa3HOCTH, Pa3HOCTh KBaJpPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJI€ JJIsl YIIPOIICHUS BEIYUCIICHUH.

OcCyIIecTBIsATh Pa3JI0KEHUE MHOTOWICHOB HAa MHOXHTEIM C IMOMOUIBIO
BBIHECEHMS 32 CKOOKH OOIIEro MHOKHUTENS, TPYIIUPOBKU CJIaraeMbIX, MPUMEHSS
dbopMyIIbl COKpPAIIEHHOTO YMHOKEHHUS.

[TpumeHnsaTy mpeodpa3oBaHUs MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 3a/1ad
U3 MaTEMATHUKH, CMEKHBIX IPEAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATypAIbHBIMHM IOKA3aTEIAMU  JJIsSt
npeoOpa3oBaHUsI BRIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBUia
MepexoJa OT UCXOTHOTO YPABHEHUS K PABHOCUIBLHOMY eMy. [IpoBepsTh, sBisieTcs
JIX YKCJIO KOPHEM YPaBHEHUS.

[TongObupaTh nOpuMEpbl TAp YHCEN, SBISIIOIIUXCS pPEIIEHUEeM JHUHEHHOTrOo
YpPaBHEHHUS C ABYMs IEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIHMHEHMHOTO ypaBHEHHUS C
JIBYMsI TEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUH.

Pemarhb cucteMbl ABYX JIMHEMHBIX YPaBHEHHUM C ABYMs IIEPEMEHHBIMH, B TOM
qucie rpapuyecku.

CocTaBnaTh M peuiath JMHEHHOE YpaBHEHHUE WIM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCIOBUIO 3a/lay, WHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4yM MOIY4YEHHBbIN pe3yibTar.

DyHKIMHA

Koopaunats! u rpaduxu.

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 3aTaHHBIM
KOOpAMHATAM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3aIUCHIBATh YHCIOBBIE TPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTU TOYKHU IO 3a/laHHBIM KOOpIMHATaM.

OyHKIMH.

Ctpouts rpaduKu TMHEUHBIX QYHKIUH.

OnuceiBaTh C TMOMOLIBI0 (PYHKIIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHUE, II€HAa, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00BbEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpadguueckuii cnocod MpeACTaBICHUA M aHAIW3a HMHPOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh MHPOPMALUIO U3 TPa(UKOB peabHbBIX IPOLIECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTth cBOWCTBA (QYHKIMM i1 aHaiu3a TpapuKOB peabHbIX
3aBUCUMOCTEH (HYTM (QYHKIMH, HPOMEXKYTKH 3HAKONOCTOSHCTBA (DYHKIIMH,
IPOMEXYTKH BO3pacTaHus W yObIBaHUS (DyHKUHH, HauOOJbIIEe M HAaUMEHBIIIEE
3Ha4YeHUs (PYHKIIUN).

Hcnonp3oBath rpaduku AJis UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEN, IPU
pellleHny 3a7a4d U3 JPYyTuxX Y4eOHbIX MPEAMETOB U pealbHON KU3HHU.

K konIry oOyueHust B 8 kj1acce oOyJaromuiics MOJTyYUT CASAYIOITUE MPEeIMETHbBIC
pe3yJIbTaTHI:
YucJia 1 BBIYUCIEHUS
HppanmonanpHble Yuca.
[loHnMaTh W HCHOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHO>KECTB.
CB00OOHO OTepupOBaTh MOHATUIMU: KBAAPATHBIM KOPEHb, apu(hMETUICCKUIMA
KBaJIpaTHbIM KOPEHb, UPPALMUOHAIBHOE YUCIIO, HAXOAUTh, OLICHUBATH KBAJIPATHBIC
KOpHH, UCTIOJIB3YySI ~ TPU  HEOOXOJUMOCTH  KaJIBbKYJATOD, BBIMIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COAEPIKAIIUX KBagpaTHbIE KOPHU, HCIIONIb3Ys
CBOWCTBA KOPHEN.

Hcnonp30BaTh HadaJgbHBIE IPEICTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
Yyucen JJIsl CPaBHEHUSI, OKPYTJICHUS U BbIYUCIECHUN, N300paXkaTh JACHUCTBUTEIbHbBIC
Yyyclia TOYKaMHU Ha KOOPAUHATHOW MIPSMOM.

Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JTECATUYHBIX
npobeit u cremeHeil uncna 10, 3amUCBHIBaTh W OKPYIJIATH YHCIIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

JlenmuMoCTb.

CBoOOIHO omepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJII0, NPUMEHSThH
CBOWCTBA CPAaBHEHUM IO MOIYJIO, HAXOAUTb OCTATKH CYMMBI U IPOU3BEIACHHUS 110
JAHHOMY MOAYJIIO.

AnreOpandeckue BbIPaKeHUS

JpoGHO-panmoHaibHbIE BEIPAKEHHUS.

Haxomute nomyctumble 3HAU€HUS MEPEMEHHBIX B JIPOOHO-paIlOHATBHBIX
BBIPKECHHUSIX.

[IpuMeHATh OCHOBHOE CBOWMCTBO PAIMOHAILHON APOOH.

BrinonusaTte npuBeneHue anreOpandyeckux ApoOeil k oliiemMy 3HaMEHATelto,
CJI0’KEHHUE, YMHOXKEHUE, JeJIeHHE anreOpandeckux Apooeil.

BoInonHATE TOXKAECTBEHHBIE MPe00pa30BaHMs PAlMOHATBHBIX BBIPAKECHHI.

[TpumensiTh mpeoOpa3zoBaHUs BbIPAXKEHUH AJIS PEIICHUs Pa3IUYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

CreneHu.

[IpyMEHATh TOHSATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIPAXKEHH, COIEPIKAIIUX CTENEHH C LIEJIbIM MOKa3aTEeJIEM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe qonycTumble 3HAY€HHS IEPEMEHHBIX B BBIPAKECHUSAX, COJIEPHKALIUX
apu(pMeTHYeCcKre KBaJApaTHbIE KOPHH.

BrinonHaTe npeoOpa3zoBaHus HPPALMOHAIBHBIX BBIPAKEHUH, HCHOJB3YS
CBOWCTBA KOPHEMN.

YpaBHeHMS U HEpaBeHCTBA

Pemiars kBagpaTHbie ypaBHEHUS.

Pemats qpo6GHO-panmoHanbHble ypaBHEHUS.

Pemare nuHelHBIE YypaBHEHHs C NapamMeTpaMu, HECIOXKHBIE CUCTEMBI
JIMHEWHBIX YPAaBHEHUH C ITAPAMETPAMM.

[IpoBOAUTE HCCIIETOBAaHNS YPABHEHUM M CUCTEM YPABHEHUM, B TOM UYHCIIE C
npuUMEHEeHueM TIpaduueckux MpeAcTaBlIeHU (ycTaHaBiIMBaTh, UMEET JIU
YpPaBHEHHE WM CUCTEMA YPABHECHHUI PEIIEHUS, €CIM HMEET, TO CKOJIBKO, H
npouee).



[lepexoauts OT cioBecHOW (OPMYIUPOBKH 3amauu K e€ anrebpandeckoi
MOJIEJIM C TIOMOUIbIO COCTaBJICHHS YPaBHEHHsS WM CHCTEMbl YpaBHEHHI,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H MOJTYYCHHBIN pe3ynbTar.

ITpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB [UIsl CPaBHEHMS, OLICHKH,
pelaThy JMHEWHbIE HEPaBEHCTBA C OAHOM IEPEMEHHON M UX CHUCTEMBI, JaBaTh
rpauyueckyr0 WLTIOCTPAlMI0 MHOXECTBA pEIICHUH HEpPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TonumaTth ¥ KCHOJIB30BaTh (DPYHKUMOHAJIBHBIE MOHATUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O0O03HAUYEHUs), OINpPENENATh 3HAueHUE (YHKUMU IO 3HAYEHUIO
apryMeHTa, OIpeIeTsITh CBOMCTBA (YHKIUU MO €€ rpaduKy.

Crtpouts rpaduku (QyHKUUN , ONMUCHIBATH CBOMCTBA YMCIOBOW (PYHKIIMH TIO
e€ rpaduxy.

K koHIty 00yuyeHus B 9 kiacce 00y4aromuics MOMYyYUT CIETYIOIINE TPeIMETHbIE
pPE3yIbTaTHI:

Yuciia 1 BbIYHCICHUSA

CB0OOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb M- CTENEHH, CTENEHb C
palMOHAJIBHBIM II0OKa3aTelleM, HAaXOAWUTb KOPEHb H-U CTENEHU, CTEIEHb C
palMOHAIBHBIM I10KA3aTEJIEM, HCIOJIb3Ysl NpPU HEOOXOAWMOCTH KaJbKYJIATOD,
IIPUMEHATH CBOMCTBA KOPHS 11-i CTEIIEHH, CTEIICHU C PAL[UOHAIbHBIM I10KAa3aTEIIEM.

Hcnonb30BaTh NMOHATHE MHOXKECTBA JCHCTBUTENIBHBIX UYUCEIN IPU PELICHUU
3a/1a4, IPOBEICHUU PACCYKIACHUN U 10KA3aTEIIbCTB.

CpaBHHBaTh M  yHOPSAIOYMBATH JICHCTBUTENBHBIE UYHCIIA, OKPYIJIAThH
JNEUCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKUIKY PE3yJbTaTa BBIYMCIEHUHN, OLEHKY
YUCJIOBBIX BBIPAYKECHU.

AnreOpandeckue BbIPaKeHUS

CBOOOHO oOMEepUpOBaTh MOHATHEM KBAAPATHOTO TPEXUIEHA, HAXOAMTH
KOpPHM KBaJpaTHOr'0 TPEXWICHA.

PacknmanpiBaTh KBaipaTHBIN TPEXUIIEH HA JTUHEWHBIE MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pemiats JIMHEHHBIE U KBAAPATHBIE YPAaBHEHUSA, YPABHEHHUs, CBOAALIUECA K
HUM, IpOOHO-pallMOHAIBHBIE YPAaBHEHHUS.

Pemars HECI0KHBIE KBaIpAaTHBIE YPABHEHUS C IAPAMETPOM.

Pewats nuHENWHBbIE HEPABEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pakaTh PELICHUE HEPABEHCTB HA YMWCIOBON MPSMOM,
3aIIMChIBATh PELIEHUE C IIOMOILIBI CUMBOJIOB.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JBYMs NEPEMEHHBIMU M
CHCTEMBI IBYX YPAaBHEHHUM, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBISACTCS JINHEUHBIM.

Pelats HECIIOKHBIE CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C IIapaMETPOM.



[TpuMeHsTh METO/IbI PaBHOCHIIBHBIX IIPE0Opa30BaHui, 3aMEHbI IEPEMEHHOI,
rpaduueckoro MeToja Mpu pelieHny ypaBHeHUu! 3-i U 4-i1 cTeneHen.

Pemarp cucTeMbl JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOUAIOLIUE KBAJPAaTHOE HEPABEHCTBO, H300pa)kaThb pEIICHHE CUCTEMBI
HEPABEHCTB HA YMCJIOBOW IMPSIMOM, 3aIIMCHIBATH PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemars ypaBHeHHs, HEpaBEHCTBA M HX CHCTEMbI, B TOM YHCJIE C
OTpaHUYEHUSIMU, HATIPUMED, B LENBIX YUCIIAX.

ITpoBoAMTH HcCIENOBAaHUSI YPABHEHUN M CUCTEM YPAaBHEHMM, B TOM UHUCIE C
OPUMEHEHHEM TIpaUyecKUX TNpeACTaBIeHUN (yCTaHABIMBATh, HMEET JIU
YPaBHEHHUE WM CUCTEMA YPaBHEHUH pELIEHUs, €CIM HMMEET, TO CKOJIbKO, U
npouee).

Pemate TexcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS] YpaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI JUIsl COCTAaBJICHUS
MaTeMaTHYECKOW MOJENN peajJbHOM CHUTyallMM WIM NPUKIAIHOM 3aJayH,
UHTEPIPETUPOBATH MOJYUCHHBIE PE3YJIbTAThl B 33JaHHOM KOHTEKCTE.

YucioBble MOCT€10BATEILHOCTH H IPOrPeccuu

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YyHKUUSA, Tpapuk
(GyHKIMM, TpsMas [PONOPLUOHAIBHOCTb, JMHEMHass (QyHKUMs, oOpaTHas
IPOMOPIUOHATILHOCTD, TapaboJia, runepOoia, KyCOUYHO-3aJaHHast PYHKIIHSL.

HccnenoBats pyHkuuio mo e€ rpaduky, yCTaHaBIMBATh CBOMCTBA (DYHKLIUIA:
0o0JacTh ONpENEICHNs, MHOXXECTBO 3HAYEHWMM, HyJIW (YHKLUUH, HPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, IIPOMEXYTKM BO3pacTaHus U yObIBaHMWs, UETHOCTb U
HEYETHOCTb, HAaMOOJIbIIIEE U HAMMEHbILIEE 3HAYEHMSI, ACUMIITOTBI.

PacnioznaBath kBaapaTHuHyIO (QYHKLUHIO MO (opMyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

Omnpenensars noyiokeHue rpaduka KBaApaTUYHONH (YHKIUU B 3aBUCUMOCTHU
oT €€ Kod(PUITMEHTOB.

Crpouts rpaduk KBagpaTUyHOW  (YHKIUH, OMNHCHIBATH  CBOWCTBA
KBaJIpaTUUHON (PyHKIMHU 10 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH JIsI pEIICHUS 3a]1a4.

Ha npumepe kBagpaTuuHON (pyHKIMU CTpOUTH rpaduk yHkumu y =af(kx +
b) + ¢ ¢ momoribio MpeodpazoBanuil rpaduka GyHKIMH y=f(X).

WnmocTpupoBaTh € MOMOINBIO Tpaduka peajbHYl0 3aBUCHUMOCTh WM
MPOLECC MO UX XapaKTEPUCTHKAM.

ApupmMeTndeckas ¥ reoMeTpruuecKas Mporpeccun

CB0OOHO OnEpUPOBATh MOHATUSAMU: MTOCIEA0BATEIBLHOCTD, apUPMETHUECKAS
Y T€OMETPUYECKAs IIPOTPECCUM.



3amaBaTh MOCJENOBATEILHOCTH PA3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 72-TO WICHA, PEKyPPEHTHBIM.

BrIMoHAT,  BBIYUCICHUS €  HWCHOJBb30BaHWMEM (QopMysn n-ro  dYiieHa
apu(pMEeTHIECKON U TEOMETPUUECKOIN MPOTPECCHiA, CyMMBI TIEPBBIX 7 YJICHOB.

N300paxaTh WIEHBl MOCIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU TOCIEAOBATEILHOCTSIMUA, B TOM
qHClie 3a7]aui U3 pealbHON XKU3HU (C MCIOIh30BaHUEM KaIbKYISITOPa, TU(POBBIX
TEXHOJIOTUH).

PacroznaBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEUYHBIX
MOCJICIOBATEILHOCTEH,  OTPAaHUYEHHBIX  IOCJIENIOBATEILHOCTEH, MOHOTOHHO
BO3pacTaromuX (yOBIBAIOIINX ) MTOCIIEI0BATEILHOCTEH.

HmeTh mpeacTaBiieHrne 0 CXOJUMOCTH MOCIEA0BAaTEILHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO yOBIBAIOIICH reOMETPUIECKON TIPOTPECCHH.

[TpumeHsATh METO MAaTEeMATHUECKOW WHTYKIIUU TIPU PEIICHUH 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne i/ HaunmeHnoBaHue pa3ie/ioB U TeM POrpaMMbl Komrecrso uacos
Bcero KonTpouabHbie padoTsI
1 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3allusl 3SHAHUN 5 1
2 OYHKIWU. Koopaunats! u rpadhuku. DyHKITUN 8 0
3 AJITEBPAMYECKUWE BBIPAXKEHW . Beipaxkenus ¢ nepeMeHHbIMU 4 0
4 YPABHEHUS U CUCTEMBI YPABHEHMIA. JTuneitabie ypaBHEHHS 12 1
5 UMCJIA 1 BBIYMCIIEHUA. Crenens ¢ HaTypaJIbHBIM IOKa3aTelleM 4 0
6 AJITEBPAMYECKUE BBIPAYKEHUW . MHuorousneHsl 13 1
7 AJITEBPAMYECKUWE BBIPAXKEHU . @opmyibl COKpaliEHHOTo 73 1
YMHOXCHHUS
YNCJIA U BBIYUCJIEHUA. [lenumocTb 6 0
OYHKIUUN. JIuneitnas hyHKIMSL 22 1
10 YPABHE%H/I}I 1 CUCTEMBI YPABHEHUI. Cucrems! uHEHHBIX 12 1
ypaBHEHUM
11 YHNCJIA U BBIYUCJIEHU . PaunonanbHble yucia (HOBTOPEHUE) 18
12 [IpoBepouHbIe U TMArHOCTUYECKUE PAOOTHI 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




8 KVIACC

KosmuecTBo yacos
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Beero KoHnTpoabHbIe
padoTsI

1 YPABHEHUA 1 HEPABEHCTBA. HepaBenctBa 12 1
2 UYHNCJIIA U BBIYNCJIEHU . KBaapaTHbiil KOpEeHb 12 1
3 YPABHEHUA 1 HEPABEHCTBA. KBagparHsle ypaBHEHUS 25 1
4 AJITEBPAMYECKUE BBIPAXKEHU . JIpoOHO-parioHaIbHBIE BEIPAKEHUS 36 1
5 YPABHEHUMS U HEPABEHCTBA. JIpo6HO-paliioHaibHble ypaBHEHUS 12 1
6 OYHKINN 12 1
7 AJITEBPAMYECKUE BBIPAXKEHU . Crenenu 7 1
8 YNCJIA U BBIYUCJIEHUA. [lenumocTb 0
9 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allusl 3SHAHUN 12 1
10 [IpoBepouHBIC U TUATHOCTHYECKUE PaOOTHI 4 0

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8




9 KJIACC

Ne HaumeHoBaHue pa3iejioB M TeM NPOrpaMMbI
n/n Bcero uacos KonTtpoabsHbie padoTsl
1 OYHKINU 17 1
) YPABHEHUWA U HEPABEHCTBA. KBagpaTHsie 20 |
HEpaBEHCTBA
3 YPABHEHUSA U HEPABEHCTBA. YpaBHenus, 18 1
HEPaBEHCTBA U X CHCTEMBI
4 YHNCJIOBBIE ITOCIEAOBATEJIBHOCTU 1 19 |
I[MTPOI'PECCHUHA
5 AJITEBPAMYECKUE BBIPAKEHU . Crenens 2 |
C pallMOHAJILHBIM I0OKa3aTeseM
6 BeposTHOCTB U cTaTUCTHKA 6 0
7 HOBTOPGHI/IG, 0000111eHNEe, CUCTEMATH3 AU 44 |
3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 6




IHOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTpounb
Bcero  HbIe
padoThI

Jlara
usyde
HUS

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

JlnarHoctrka oCTaTOYHBIX 3HAHUI

PanmonanbHbie yncia

CpaBHeHue, ynopsiouMBaHue U apuhMETHICCKHIE TEHCTBUS C
paLMOHAIBHBIMU YHCIIAMU

CpaBHeHue, ynopsiAouMBaHUuE U apuhMETHICCKHIE TEHCTBUS C
paLMOHATIBHBIMU YUCIIAMH.

[IporeHTHI, 3aMUCh MPOIEHTOB B BUJIE APOOH U APOOH B BUJIE MIPOIICHTOB

BolpaskeHue ¢ nepeMeHHbIMU. 3HaYEHUE BBIPAKEHNUS C TIEPEMEHHBIMU

Bripaxkenue ¢ nepeMeHHbIMU. 3HaYEHHE BHIPAKEHUS C TIEPEMEHHBIMU

Brruncnenus o hopmynam

[IpencraBieHne 3aBUCUMOCTH MEKy BETUUMHAMHU B BUJIE (OPMYJIBI

YpaBHEHME U €TI0 KOPHU

— = O 00 I DN W

— O

PaBHOCHJIBHOCTH ypaBHEHHIT

—t | | e | | | |

12

JIuneitHoe ypaBHEHUE ¢ OJTHOM nepeMeHHON. CBOICTBA YpaBHEHUM C
OJHOI IEPEMEHHOM.

13

JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOMN

14

JIuHeitHoe ypaBHEHUE C OJTHOW MTepEMEHHOM

15

JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHON

16

VYpaBHeHHE KaKk MaTeMaTUYeCcKasi MOJIENb PeaIbHOM CUTYaI[uu

— | | |




17

PelieHne TEKCTOBBIX 3a/1a4 C [IOMOLIBIO JIMHEUHBIX YPABHEHUN

1

18 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMONIBIO JIMHEWHBIX YPaBHEHUM 1
19 Jlunelinoe ypaBHEHUeE, COAeprKalee 3HAK MOTYJIS 1
20 Jlunelinoe ypaBHEHHeE, COAEprKalIee 3HAK MOTYJIsS 1
)1 KoHnTtposbHas pabota mo Temam "BbipakeHusi ¢ mepeMeHHbIMU ", |

"JIuneitnple ypaBHEHUS"
22 AHanm3 KOHTPOJIbHOH paboThl. CTeneHb C HaTypalbHbIM MOKa3aTeleM 1
23 CBolicTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeIeM 1
24 CBolicTBa CTENEHU € HATYpaJIbHBIM I10Ka3aTeEM 1
25 3amnucek Ynucia B JeCITUYHON MO3UIIMOHHON CUCTEME CUUCIICHUSA 1
26 Onnounensl. OMHOWIEH cTaHapTHOrO Buaa. CTeneHb ogHOUYIeHa 1
27 VYMHOXEHHE OJHOWIEHOB. Bo3BeeHe oJHOWIEHA B CTEEHD. 1
28 MHorounensl. MHOrouwlIeH cTanaapTHOro Buja. CTeneHb MHOTOWIEHA 1
29 Muorowiensl. MHOTrOwIeH cTaHgapTHOro Buaa. CTeneHb MHOTOWIeHa 1
30 CrioxeHue M BBIYUTAHHE MHOTOYJIEHOB 1
31 CrnoxeHue u BBIYUTaHHE MHOTOUJICHOB 1
32 VYMHOXEHNE OqHOWIEHA HA MHOTOWIEH 1
33 YMHOXEHUE U JeJICHHEe MHOTOUJICHOB 1
34 [IpeoOpazoBanme 1EIOTO BEIPAKECHHS] B MHOTOWICH 1
35 Kopuu MHOTrOUNEHA 1
16 ToxnectBo. ToxkaecTBeHHBIE TPEOOPa30BaHUS ANTeOPANIECKUX 1

BBIPKEHUI
37 Jloka3aTenbCTBO TOXKIECTB 1
13 KonTtponbhas padota mo temam "CTelneHb ¢ HaTypaJlbHBIM MTOKa3aTenem", |

"MHorouieHs"
39 AHanmm3 KOHTPOJIBHOM paboThl. KBasipaT CyMMBI U KBaapaT pa3HOCTH JBYX 1




BBIPAKECHUI

40 KBagpaT cymMMBbl 1 KBaJpaT pa3HOCTH JABYX BBIPAKCHUH 1
41 KBaznpaT cyMMBI HECKOIBKUX BBIPaKEHUI 1
42 Ky6 cymMbI 1 Ky0 pa3sHOCTH JABYX BBIpaXKECHUN 1
43 Ky6 cymmBbI 1 Ky0 pa3HOCTH IBYX BBIpQ)KEHUN 1
44 Pa3HOCTB KBaspaToOB ABYX BBIPAKCHUI 1
45 Pa3HOoCTh KBapaToOB ABYX BHIPAKECHUN 1
46 [IpousBeneHne pa3HOCTH U CYMMBI JIBYX BBIPayKEHUI 1
47 [IpousBeneHne pa3HOCTH U CYMMBI JIBYX BBIPaXEHHI 1
48 CymMa U pa3HOCTh KyOOB JIBYX BBIpayKEHHI 1
49 CyMMa 1 pa3HOCTh KyOOB JABYX BBIPOKCHHUI 1
50 [IpousBenenrie pa3HOCTU U CYMMBI JIBYX BBIPAKEHUM, CyMMa U Pa3HOCTh )
KyOOB JIByX BBIpa)KEHHI
51 Meton rpynnupoBKH 1
52 Meton rpynnupoBKH 1
53 MeTton rpynnupoBKu 1
54 Brigecenune o01ero MHOKXUTEII 3a CKOOKH 1
55 Brinecenue o011ero MHOKHUTEINS 32 CKOOKH 1
56 Brigecenune o01ero MHOKXUTEII 3a CKOOKH 1
57 Brinecenue 0011ero MHOKHUTEINS 32 CKOOKH 1
58 Pa3noxxeHne MHOrouseHa Ha MHOKUATEIU 1
59 PaznoxeHnne MHOTOUYI€HAa HA MHOKHUTEIHN 1
60 Pa3znoxxeHne MHOrouseHa Ha MHOKUATEIU 1
61 Pa3znoxxenne MHOrousI€eHa HA MHOKUTENU 1
62 Pa3noxxeHne MHOrouseHa Ha MHOKUATEIU 1
63 3auét no Teme " OopMysbl COKPAIEHHOTO YMHOXKEHUs" 1




64 Pa3znoxxenne MHOrousI€Ha HA MHOKUTENU 1

65 Pa3znoxxeHne MHOrouseHa Ha MHOKUATEIU 1

66 KonTtponsHas padora no Teme "®opmysibl COKpaIeHHOr0 YMHOXKEHHS" 1

67 AHain3 KOHTPOJIbHOHN paboThl. UncnoBas npsmMasi, MOAYJIb YHUCIIA. 1
KoopaunaTa Touku Ha npsiMoid. YnCI0BbIE IPOMEKYTKH.

68 YucnoBbie TPOMEKYTKH 1

69 Paccrostnue Mexay AByMsl TOUKaMH KOOPAMHATHOW MPsIMON 1

70 [TpsimoyronbHast cuctemMa KoopaAuHat. Adcuucca 1 OpAUHATa TOYKU Ha 1
KOOPAMHATHOW IJIOCKOCTH

71 [Tpumeps! rpadukoBs, 3a1anHbIX Gopmynamu. YteHne rpaukoB peabHbIX )
3aBUCUMOCTEN

7 OyHKIIMOHATbHbIE 3aBUCUMOCTH MeX 1y BenuunHamu. [lonsatue GpyHKmm. 1
OyHKIUSA KaK MaTeMaTHYecKasi MOJIeb PeajbHOTO IpoIiecca.

7 O6nacth onpezenenus U 001acTh 3HaueHUH GyHKIIH. CriocoObI 3a1aHus 1
byHKIIUN

74 I'padux pynkuuu. [Ipumepsl MakcuMyMa 1 MUHUMYMa, BO3pAaCTaHUs U 1
yObIBaHUS HAa MPUMEpPAX peabHbIX 3aBUCUMOCTEH.

75 Jluneiinas QyHkuus, e€ rpaduk u cBolcTBa 1

76 Jluneiinas Gynkius, e€ rpaduk U CBOMCTBA 1

77 Jluneiinas QyHkuus, e€ rpaduk u cBolcTBa 1

78 Jluneiinas Gynkius, e€ rpaduk U CBOMCTBA 1

79 Jluneiinas QyHkuus, e€ rpaduk u cBolicTBa 1

80 Jluneiinas Gynkius, e€ rpaduk U CBOMCTBA 1

81 Jluneiinas QyHkuus, e€ rpaduk u cBolicTBa 1

82 Jluneiinas Gynkius, e€ rpaduk U CBOMCTBA 1

83 Jluneiinas QyHkuus, e€ rpaduk u cBolicTBa 1

84 Jlunetinas Qynkius, e€ rpaduk U CBOMCTBA 1




85 Jluneiinas QyHkuus, e€ rpaduk u cBolcTBa 1

86 Jluneiinas Gynkius, e€ rpaduk U CBOIMCTBA 1

87 B3anMuoe pacrionoxxeHue rpadhuKOB JIMHEHHBIX (PYHKIIUH. 1

y
88 Bsaumuoe pacmnonoxenue rpapuKoB THHEUHBIX (DYHKITUN. 1
Yy
89 B3anmuoe pacnionoxeHue rpaduKoB JIMHEHHBIX (YHKIIAM. 1
90 3auét o teme "OCHOBHEIE IOHATUS Kud. JInnelinas Kius" 1
YH YH

91 I'paduk GyHKIHHM y = | X | 1

92 I'paduk pynkumm y = | X | 1

93 Kycouno-3aannpie ¢yHKITMH 1

94 Kycouno-3anannbie GyHKIun 1

95 Kycouno-3aannpie ¢yHKITMH 1

96 KonTpoabHas padora mo remam "JIuneinas KIus" 1

YH
97 AHanM3 KOHTPOJIBHOUN paboTHL. Y paBHEHUE C ABYMS TIEPEMEHHBIMHU 1
98 I'paduk nuneltHOTO ypaBHEHUS C AB MepeMEHHbIMU 1
yMsi

99 CucreMbl TUHEWMHBIX YPaBHEHUH C JBYMS MEPEMEHHBIMU 1

100 I'paduueckuit MeTo1 pelIeHUsI CUCTEMBbI JIMHEHHBIX YPAaBHEHUN C IBYMS |
NEPEMEHHBIMU

101 I'paduueckuit MeTO pelIeHUsI CUCTEMBI JIMHEHHBIX YPAaBHEHUN C IBYMS )
epeMEHHBIMU

102 Pemenue cucrem TMHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMUA METOJIOM |
MOJICTAHOBKHU ¥ METOJIOM CJIOKEHUS

103 Pewienne cucreM JTMHENHBIX YPABHEHUN € ABYMS IEPEMEHHBIMU METOIOM 1
MTOJICTAHOBKHU ¥ METOJIOM CJIOKEHUS

104 Pewienne cucreM JTMHENHBIX YPABHEHUN € ABYMS IEPEMEHHBIMU METOIOM 1
MOJICTAHOBKU M METO/IOM CJIO’KEHHUS

105 Pemenue cucrem TMHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMUA METOJIOM |

INOACTaAaHOBKH M METOAOM CJIOKCHHA




106

Cucrema 1ByX JJMHENHBIX YpaBHEHU ¢ IBYMsI IEPEMEHHBIMU KaK MOJEIIb
pEabHOM CUTYyaluu

107

Cucrema 1ByX JJMHEHHBIX YpaBHEHU ¢ JBYMsI IEPEMEHHBIMU KaK MOJEIIb
peanbHON CUTYalluH

108

KonTtponbHas padota mo teme "CrucTteMbl JIMHEHHBIX ypaBHCHH"

109

AHanmm3 KOHTPOJIBHOU paboThl. [IpocThie 1 cocTaBHBIC yncia. YETHBIC U
Heu€THble uncna. [Ipusnaku genumoctu Ha 2, 4, 8, 5,3, 6,9, 10, 11

Bubnnoteka LIOK
https://m.edsoo.ru/7
f4518be

110

[Tpu3Haky AETMMOCTH CYMMBI U IPOU3BEICHUS LIENbIX YHCET MPU PEILICHUN
3aj1au

111

Haunbounpmmii o0mumii 1eauTens 1 HauMeHblee o01ee KpaTHOe IByX
yrcen. BzanMuo mpocTeie yncna

112

JemumocTh nenbix yucena. CBOMCTBA IETUMOCTH

113

Anroput™ EBkinna. Jlenenne ¢ octaTkoM. AprudMeTHYECKHE Oneparuu
HaJ OCTaTKamH.

114

CpaBHeHI/ISI LEJIBIX YUCCII IO MOAYJIHO HATYPAJIbHOTO YK CJIa

115

[ToBTropenue u 00o0IeHNE. BhIpaxeHus ¢ nepeMeHHbIMU

Bubnmoteka LLOK
https://m.edsoo.ru/8
f4518be

116

[ToBTropenue u o6o0ImeHue. Perenne ypaBHeHUA.

117

[ToBTOpenue u 0600mEeHne. Perenne ypaBHeHMIA.

118

[ToBTOpenue u 0606meHne. CTeneHb ¢ HaTypaIbHBIM TTOKa3aTeIeM

119

[ToBTOpenue u 0600meHne. CTerneHb ¢ HaTypaTbHBIM MTOKa3aTeIeM

— | | |

120

[ToBTOpenue u 0606meHne. OMHOUIECHBI U MHOTOWICHBI. TOX/IeCTBEHHBIC
peoOpa3oBaHus aNredpandecKux BoIPKEHUN

121

[ToBTOpenue u 0600menne. OqHOUICHB U MHOTOUYJICHBI. T0X/IeCTBECHHBIC
peoOpa3oBaHus aNredpandecKux BoIPKEHUN




Bubnnoteka LILOK

122 [ToBTOpenue u 06001eHNe. DOPMYIIBI COKPAIIEHHOTO YMHOKCHUS 1 https://m.edsoo.ru/7
f4518be
123 [ToBTOpenue u 06001IeHNe. DOPMYIIBI COKPAIIEHHOTO YMHOKCHUS 1
124 [ToBTOpenue u 06061meHne. JInnelHas GyHKIHS 1 €€ CBOCTBA 1
125 [ToBTOpenue u 06o0meHue. JInneHas GyHKIUS 1 e€ CBOHCTBA 1
126 [ToBTropenue u 0600meHue. Pemenune 3amay. 1
127 [ToBTropenue u 0600meHue. Pemenune 3amay. 1
128 [ToBTOpenue u 06o0meHue. Permenue 3amad. 1
129 [ToBTropenue u 0600eHue. Pemenune 3amay. 1
130 [ToBTOpenue u 06o0mEeHue. Pemenue 3amad. 1
131 Hrorosast kKoHTpoJbHASA paboTa 1
Bubnmoteka LLOK
132 AHanu3 KOHTPOJIbHOU paboThl. [ToBTOpeHNE 1 06001IeHNE. 1 https://m.edsoo.ru/7
f4818be
133 Bceepocculickue ¥ peruoHaJIbHbIE JUarHOCTUYECKHUE U IIPOBEPOUYHBIE )
paboThI
134 Bcepoccuiickue u pernoHajibHbIe TUATHOCTUYECKHUE U IPOBEPOYHbBIE 1
paboThl
135 Bceepocculickue ¥ peruoHajIbHbIe JUarHOCTUYECKUE U IIPOBEPOUYHBIE |
paboThI
136 Bceepocculickue ¥ peruoHajIbHbIe JUarHOCTUYECKHUE U IIPOBEPOUYHBIE )
paboThI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




8 KVIACC

KouunyecTBOo 4yacoB JJIeKTPOHHBbIE
Nen/m = Tema ypoka KoHTpoJIbHBIe Mara uuppossie
Bcero HU3yYeHUst o0pa3oBaTe/ibHbIE
padoThI pecypesI
JlmaraocTrka OCTaTOYHBIX 3HAHHUH 1 1
2 IToBTOpenue. Uucnossle BEIPAKEHUS 1
3 IToBTOpenne. ®opmMybl COKpaIEHHOTO 1 Bubnnoteka LLOK
YpaBHEHUSA https://m.edsoo.ru/8f4518b
4 IToBTOpenne. ®opmMybl COKpaIEHHOTO 1
ypaBHEHUS
5 PanyoHanbHbIE BBIPAKEHUS 1
Anrebpanyeckas n1po0b. JlomycTumblie
6 3HAYCHMsI TIEPEMEHHBIX B APOOHO- 1
PalMOHATILHBIX BBIPAXKEHUIX
Anrebpanueckas Apods. JlomycTrumblie
7 3HAYCHMsI TIEPEMEHHBIX B APOOHO- 1
PaIlMOHATILHBIX BBIPAKEHUIX
2 OcCHOBHOE CBOWCTBO anredpanyeckon |
npobu
9 OCHOBHOE CBOMCTBO aJIreOpandecKon 1 Bubnnoteka LIOK
Ipoou https://m.edsoo.ru/7f518be
10 OCHOBHOE CBOMCTBO aJIreOpandecKon 1
Ipodu
1 OcHOBHOE CBOWCTBO anredpanyeckon |
npobu
12 CrokeHue ¥ BRIUUTAHUE alTreOpandecKux 1




npobeii ¢ 0IMHAKOBBIMY 3HAMEHATEIISIMHU.

CrnokeHne 1 BEIYUTaHHE anre6panqecxnx

13 npo0eit ¢ 0IMHAKOBBIMHU 3HAMEHATEIIIMHU

14 CrnoxeHre ¥ BRIYATAaHHE AITeOpandecKux
npoOelt ¢ OIMHAKOBBIMU 3HAMEHATEIISIMHU

15 CnoxeHre ¥ BBIYUTAHUE AJITeOPandecKux
Ipo0eii ¢ pa3HBIMU 3HAMEHATEISIMH

16 CrnoxeHre ¥ BBIYATAHHE AITeOpandecKix
Ipobeii ¢ pa3HBIMU 3HAMEHATEISIMH

17 CrnoxeHre ¥ BRIYATAaHHE AITeOpandecKux
npoOeit ¢ pa3HBIMHU 3HAMEHATEIISIMH

18 CrnosxeHue U BBIYUTAHHUE aNreOpandecKux Bubanoteka LIOK
Ipobeii ¢ pa3HBIMU 3HAMEHATEISIMH https://m.edsoo.ru/7f6518be

19 CrnoxeHre ¥ BRIYATAHHE AITeOpandecKux
Ipobeii ¢ pa3HBIMU 3HAMEHATEISIMH

20 CrnoxeHre ¥ BRIYATAHHE AITeOpandecKux
npoOeit ¢ pa3HBIMHU 3HAMEHATEIISIMH

21 CrnoxeHre ¥ BBIYUTAHHE AJIreOpandecKux
Ipo0eii ¢ pa3HBIMU 3HAMEHATEISIMH

2 CrnoxeHre ¥ BRIYATAHHE ATeOpandecKix
npoOeit ¢ pa3HBIMHU 3HAMEHATEIISIMH

3 YMHOXCHHE U JISIEHUE alnreOpandecKix
npobeit

24 YMHOKEHUE U JIeJICHHE anre0pandecKux
npoodeit

)5 BosBenenue anredpanveckoit Apoou B
CTETICHb

26 Bossenenue anredpanyeckoit ApodH B




CTCIICHDb

ToxnecTBeHHBIE TPeoOpa3oBaHuUs

27
pallOHATBHBIX BBIPAKEHUM

)3 ToxaecTBeHHble MpeoOpazoBaHuUs
palOHATBHBIX BBIPAKEHUN

29 ToxnecTBeHHbIE TPeoOpa3oBaHus
pallOHATBHBIX BBIPAKEHUM

30 ToxaecTBeHHbIE MpeoOpazoBaHuUs
pallOHATBHBIX BBIPAKEHUM

31 ToxxmecTBeHHBIC TPEOOPA30BAHMS Bnbanoteka LIOK
palMOHATBHBIX BBIPAKEHUN https://m.edsoo.ru/7f4518be

0 ToxnecTBeHHbIE TPeoOpa3zoBaHus
pallOHATBHBIX BBIPAKEHUM

1 ToxaecTBeHHbIE MpeoOpazoBaHuUs
pallOHATBHBIX BBIPAKEHUM

14 ToxaecTBeHHbIe MpeoOpazoBaHuUs
palOHAIBHBIX BBIPAKEHUN

35 ToxnecTBeHHbIE TPeoOpa3oBaHus
pallOHATBHBIX BBIPAKEHUM

16 Kontponbnas padota mo teme "J[pobHo-
palroHaNbHbIE BEIpOKEHUS"
AHanmm3 KOHTPOJIBHOM paboThl. KBagpaTHbIe

37 KOpHU. AprpMETHUECKUIA KBaIPATHBIN
KOpPEHb U €ro CBOMCTBA

33 Apudmerndeckuii KBaapaTHbBII KOPEHb U
€ro CBOMCTBa

39 Apudmerndeckuii KBaapaTHBIN KOPEHb U

€r0 CBOIICTBa




40

[ToHATHE HpPALIMOHAIIEHOIO YHUCIIA.
JlelicTBUA ¢ HppallMOHAIBHBIMU YUCIIaAMU.
CBolicTBa ACMCTBUI C UPpALTMOHATILHBIMU
YUCIaAMHU

41

CpaBHeHUE UPPALUOHATBHBIX YUCEI

42

MHO0XecTBO JeHCTBUTEILHEIX YUCE.
[IpencraBneHus 0 paCIIMPEHUSIX YACTOBBIX
MHOKECTB

43

ToxxmecTBeHHBIC TPEOOPaA30BAHMS
BBIPAXKEHUM, COJIEPHKAITUX
apudMeTHIECKHe KBaIpaTHbIC KOPHU

44

ToxaecTBeHHbBIE TPpeoOpa3oOBaHUs
BBIPAXKEHUM, COJIEPHKAITUX
apudMeTHIECKHe KBapaTHbIC KOPHU

45

ToxnecTBeHHbIE TPeoOpa3oBaHus
BBIPAKECHUM, COAECPIKALUX
apu(pMeTHUECKUE KBaIpaTHbIE KOPHU

46

ToxxmecTBeHHBIC TPEOOPaA30BAHMS
BBIPAXKEHUM, COJIEPHKALIUX
apudmMeTHuecKre KBaIpaTHbIE KOPHU

47

ToxmecTBeHHBIC TPEOOPA30BAHMS
BBIPAXKEHUM, COJIEPHKAITUX
apudMeTHIECKHe KBapaTHbIC KOPHU

48

KoHnTtponbHas paborta mo Teme
"KBanpaTtHblii KOpeHb"

49

AHanu3 KOHTpoJIbHOM paboTsl. KBagparnoe
ypaBHEHUE

50

Pemenne HEMOTHBIX KBaaApaTHBIX




YpaBHEHUU.

Pemenne HEMOITHBIX KBaaApaTHBIX

51 .
ypaBHEHUH.
52 Teopema Buera
53 Teopema Buera
54 Teopema Buera
55 Paznuunbie criocoOb! penieHus KBaapaTHBIX
YpaBHEHUU.
PaznuunbIe criocoObI peneHus KBaApaTHBIX Bubanoteka LLOK
36 YpaBHEHUU. https://m.edsoo.ru/7f4271de
57 Paznuunbie criocoObl penieHus KBaapaTHBIX
YpaBHEHUU.
58 Paznuunbie criocoOb! penieHus KBaapaTHBIX
YpaBHEHUU.
59 Paznuunbie criocoObl penieHus KBaapaTHBIX
YpaBHEHUU.
60 Paznuunbie criocoObl penieHus KBaapaTHBIX
YpaBHEHUU.
dopmylia KOpHEN KBAaIPaTHOI'O YPaBHEHUS.
61 KonunuecTBo nelicTBUTENBHBIX KOPHEHN
KBaJJPaTHOTO YpaBHEHUS
dopmyiia KOpHEH KBAJpaTHOTO YPaBHEHUS.
62 KonunuecTBo nelicTBUTENBHBIX KOPHEN
KBaJIPaTHOTO YpaBHEHUS
®dopmyna KopHeUI/I KBaJpaTHOIO ypaBIieHI/IH. Bu6nvoTexa LOK
63 KonnuecTBO NEMCTBUTENBHBIX KOPHEH
https://m.edsoo.ru/7f4238be
KBaJPaTHOI'O YpaBHEHUS
64 dopmyiia KOpHEN KBAIPaTHOI'O YPAaBHEHUS.




KonnuecTBO neiCTBUTENBHBIX KOPHEH
KBaJJPaTHOI'O YpaBHEHUS

65

3auét no Teme "KBagpaTHble ypaBHEHUS"

66

YpaBHEHUsI, CBOAUMBIE K IMHEHHBIM
YpaBHEHUSM WU K KBaJPaTHBIM
YpaBHEHUSIM

67

YpaBHEHUSI, CBOAUMBIE K JIMHEHHBIM
YPaBHEHUSAM WJIN K KBaJIPaTHBIM
YPaBHEHUAM

68

Pewienne kBagpaTHbIX ypaBHEHUH C
napameTpamu

69

Pemenue kBaipaTHBIX ypaBHEHHU,
coJieprKalliX 3HaK MOIYJIs

70

Pemenne kBagpaTHbIX ypaBHEHU,
COJIepKalIMX 3HAK MOIYJIS

71

YpaBHEHHE KaK MaTeMaTH4ecKas MOJEIb
peanbHON CUTYyalluH

Bubnmoteka LLOK
https://m.edsoo.ru/7f4221de

72

Pemrenne TeKCTOBBIX 3a7a4 ¢ OMOIILIO
KBaIPAaTHBIX YPaBHECHUM

73

KonTtponsHas padora no Teme "KBanparnsie

ypaBHEHUS"

74

AHanu3 KOHTPOJIbHOM paboThl. JIpoOHO-
PalOHAJILHBIC YPABHCHUA. Pemenue
JIpOOHO-PAMOHANTBHBIX YPABHEHUH,
CBOJAIINXCS K JIMHEHHBIM YpaBHCHUAM

75

Pemenne npoOHO-panmoHaIbHBIX
YpaBHEHUU, CBOASAIINXCS K KBaJAPATHBIM
YpaBHEHUSAM




Pemenne npoOGHO-paIIOHATBHBIX

76 ypaBHEHUH, CBOJAIIMNXCS K KBaJIPaTHBIM
yYpaBHEHUSAM
Pemenne npoOGHO-paIIOHATBHBIX

77 YPaBHEHUH, CBOAAIIMXCS K KBaJAPAaTHBIM
YpaBHEHUSAM

73 Pemenne npo6GHO-paioHaIbHBIX
YPaBHEHUN METOAOM 3aMEHBI IEPEMEHHOU

79 Pemenue npo6HO-paiioHaNIbHBIX
ypaBHEHUN METOJIOM 3aMEHbI IEPEMEHHOMN

R0 Perrenue TeKCTOBBIX 337124 ¢ IIOMOIIBIO Bubnnoteka LLOK
JIPOOHO-PAMOHANBHBIX YPaBHEHUN https://m.edsoo.ru/7f4911e

81 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
JIPOOHO-PAMOHANTBHBIX YPaBHEHUN

2 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
JIpOOHO-PalMOHANBHBIX YPAaBHEHUN

23 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
JIpOOHO-PAMOHAIBHBIX YPaBHEHUN

24 ['padpraeckas maTEpIpETALINS YPAaBHEHUMN C
JIBYMsI IIEPEMEHHBIMU

25 Kontponbnas padota mo teme "J[pobHo-
paloHaIbHbIE ypaBHEHUS"
AHanu3 KOHTPOJIbHOM paboTsl. O6IacTh

86 ONpeIeTICHUSI U MHOKECTBO 3HAUCHU I
byHKIIUN

27 Cnoco6n1 3apanus pyakuuid. ['paduk
byHKINN.

88 Urenue cBoCTB hyHKIMH 110 €€ Tpaduky.




[Tpumeps! rpaduxoB GHyHKIHA,
OTPaXKAIOUINX peabHbIEC MPOLIECCHI

Urenue CBOMCTB QpyHKIHH 110 €€ rpaduKy.

89 [Tpumeps! rpaduxoB GHyHKIHA, 1
OTpaXKAIOIINX peajbHbIE IPOLECCHI
@DyHKIMY, ONHUCHIBAIOILUE NPSIMYIO U
90 00paTHYIO TPOMOPITHOHAIbHBIC 1
3aBHCUMOCTH, UX Irpaduku
91 DyHKIMA Y = X2 U €€ CBOWCTBA 1
92 ®yHKIMA y = X3 1 €€ cBOiCTBa 1
93 OyHKIUS Y =K/X 1 €€ CBOWCTBA 1
94 OyHKIUA Yy =K/X U e€ CBOICTBa 1
95 OyHKIUS Y =K/X 1 €€ CBOWCTBA 1
96 @yHKIMS Y =VX U €€ CBOMCTBA 1
97 Kontponbnas padota mo teme "dynkiun" 1
08 AHanm3 KOHTPOJIbHOM paboThl. UncaoBbIe 1
HEpaBEHCTBA
99 CBolicTBa YHMCIIOBBIX HEPABEHCTB 1
CrnoxeHne 1 yMHOXKEHUE YHCIIOBBIX
100 HepaBeHCTB. OlleHUBaHUE 3HAYEHUS 1
BbIpa)keHUs. Jl0Ka3aTenbCcTBO HEPABEHCTB.
HepasenctBo ¢ nepemennoit. Ctporue u
101 HECTPOTHE HEPABEHCTBA. YNCIOBbIE 1
IPOMEKYTKH
[TonsiTHE O pemIeHN HEpaBEHCTBA C OAHON
102 [epeMEHHON. MHOKECTBO PELICHUN 1

HCPAaBCHCTBA. PaBHOCHIBHBIE HCpPaBCHCTBA.
HepasencrBo-cnencrsue.




103

JIuHeliHOE HEPABEHCTBO C OHOMI
MEPEMEHHON U MHOKECTBO €r0 PEIICHUI

104

JInHeliHOE HEPABEHCTBO C OHOM
IIEPEMEHHON U MHOKECTBO €0 PEILICHUI

105

JIvuHeitHoe HEpaBEHCTBO C OJIHOM
MEPEMEHHON U MHOKECTBO €r0 PEIICHUIN

106

CucreMbl TUHENHBIX HEPABEHCTB C OAHOMN
MepEMEHHOMN

107

CucreMbl TMHENHBIX HEPABEHCTB C OAHON
MIEPEMEHHOMN

108

CucreMbl 1 COBOKYITHOCTH JIMHEWHBIX
HEPABEHCTB C OJJHOM MEPEMEHHON

109

CucreMbl 1 COBOKYITHOCTH JIMHEHHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHON

110

Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
JIMHEUHBIX HEPABEHCTB C OJHOMU
MIEPEMEHHOM

111

JlonmycTuMble 3HaU€HHsI IEPEMEHHBIX B
BBIPA)KEHUSIX, COJEPIKALIIX
apu(pMeTHUECKUE KBaIpaTHbIe KOPHU

112

KoHnTtponbHas paborta mo Teme
"Hepasencrtna"

113

AHanm3 KOHTPOJIbHOM paboThl. CTeneHs ¢
LIEJIBIM TOKa3aTelIeM

114

CBoiicTBa CTENEHH C IIEJIBIM IT0Ka3aTeIeM

115

[IpeoOpazoBanue BEIpaXKEHUH, COACPKAIINX
CTEMEHH C LENbIM MOoKa3aTelleM

116

[IpeoOpazoBanue BIpaXKEHUH, COACPKAIINX




CTCIICHU C LICJIBIM ITOKa3aTCICM

117

CrangapTHbid BUa uncia. JleicTBus ¢
qyucjiaMu, 3allMCaHHBIMU B CTaHl[apTHOM
BUJIC

118

CrangapTHbId BUa uncia. JleicTBus ¢
YUCJIaMH, 3aITMCaHHBIMU B CTAaHJIAPTHOM
BHUIE

119

Pa3Mepsr 00bEKTOB OKPYIKAIOIIETO MHUPA,
JUTUTEIIBHOCTD MPOIIECCOB B OKPYKAIOIIEM
MUpE

Bubnnoteka LLOK
https://m.edsoo.ru/7f4518be

120

Jlenenue c octatkoM. CpaBHEHUS LENbIX
YUCCII IO MOAYJIIO HATYpPaJIbHOI'O YUCJia

121

CpaBHEHHMS LETBIX YHUCEIT 10 MOYJIIO
HATypaJbHOIO YUCIIa

122

CBolicTBa cpaBHEHUH 110 MOAYJI0. OCcTaTKu
CYMMBI U TIPOU3BECHHUS 110 JAHHOMY
MOJTYJIO

123

KontponbHas padora no temam "Crenenu",
"lenumocTtp"

124

AHanu3 KOHTpOJbHOM paboThl. [ToBTOpEeHne
u 00001eHue. Pemenue TMHEHHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHOMN U CUCTEM
JIMHEUHBIX HEPABEHCTB C OJHOMU
MepEMEHHOMN

125

[ToBropenue u 06o0mmenue. Pemenne
JIMHEHHBIX HEPABEHCTB C OJHOMU
MIEPEMEHHOMN U CUCTEM JIMHENHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHON




126

[ToBTOpenue u o6oOIIeHNKE.
ToxxmecTBeHHBIC TPEOOPA30BAHMS
BBIPAXKEHUM, COJIEPHKAITUX
apudMeTHIECKHe KBaIpaTHbICe KOPHU

127

[ToBropenue u o6o0mmenue. Permenne
KBaJpaTHBIX YpaBHEHUM. Pemenue
TEKCTOBBIX 3aJa4 ¢ TIOMOIIBIO KBaJPATHBIX
ypaBHEHUU

128

[ToBTropenue u 0600menHue. Pemenne 3axa4y
U3 pEATbHOU )KU3HU

129

[ToBTOpeHHE 1 060OIIEHNE.
ToxaecTBeHHBIE PpeoOpa3oOBaHUs
paI_II/IOHa.HBHBIX BBIpa)KeHI/II\/'I

130

[ToBTOpeHHE 1 060OIIEHNE.
ToxaecTBeHHBIE PpeoOpa3oOBaHUs
PaIMOHATILHBIX BBIPAKCHUN

131

[ToBropenue u 06o0mmenue. Permenne
JIPOOHO-pallMOHATIBHBIX YPaBHEHUH,
CBOJIAIIMXCS K IMHEWHBIM WIIH K
KBaJpaTHBIM ypaBHEeHUsM. Pemenue
TEKCTOBBIX 337a4 C MOMOILBIO APOOHO-
palMOHAIbHBIX YPABHECHUN

132

[ToBTOpenue u 0600mIeHNE. Permenune
TEKCTOBBIX 33J1a4 Pa3IMYHBIMH CITOCOOAMH

133

[ToBTropenue u 06o0mmenue. Pemmenne
TCKCTOBBIX 3a/1a4 pa3JIM4YHbIMHA criocobamu

134

HroroBast koHTpOIBHAs paboTa

135

AHanu3 KOHTpoJbHOM paboThl. [ToBTOpEeHne




U 00001eHue. Pemmenne 3anayu U3 peanbHOM
KU3HU

136 Bcepocculickue u peruoHaibHbIE

JMarHOCTUYECKUE U TPOBEPOYHBIE PAOOTHI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136




9 KJIACC

Kosaun4yecTBo 4acos JIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka KoHTpoJbHbIC IIpakTnyeckn  HM3y4YeHH
n/n Bcero oOpa3oBarteJib
padoThI e padoThI A
Hble pecypchl
1 JlmaranocTrka OCTaTOYHBIX 3HAHMA. 1 1
) [ToBTOpenue «Apupmerrnueckuit 1
KBaJPATHBIA KOPEHbY»
3 IToBTOpenne «KBanparHoe ypaBHEHUE) 1
DyHKIUA. 1
CaoticTBa (yHKIUI Bubnnoteka
OK
5 1 .
https://m.edsoo.
ru/7f4211be
6 CgoiicTBa GQyHKIIHHA 1
7 [Moctpoenue rpadpukoB QyHKIHIT ¢ )
MOMOIIBIO TTpeoOpa3oBaHuit
2 [TocTpoenue rpadgukoB QyHKIHH C 1
MOMOIIIBIO TTPeoOpa30BaHUA
9 [Moctpoenue rpadpukoB QyHKIHIL ¢ )
MOMOIIBIO TTpeoOpa3oBaHuit
10 KBanparuunas ¢pyHkuus u e€ cCBOHCTBa 1
1 [TocTpoenue rpaduka KBaIpaTHIHON |
byHKIIUN
12 [Moctpoenue rpaduka KBaapaTHUHON )

byHKIIUN




[onoxxenue rpaduka KBaapaTUIHON

13 (GYHKIIMH B 3aBUCUMOCTH OT €€

K03 puImeHToB
14 Hcnonb3oBaHue CBOWCTB KBaAPaTUYHOM

GYHKIUY 1S peleHus 3a1a4
15 Crenennble QyHKINU C HATYPATbHBIMU

MOKa3aTeIsIMU, UX Tpa@UKu U CBOKWCTBA
16 Crenennble QyHKINU C HATYPATbHBIMU

MOKa3aTeIsIMU, UX TpaQUKu U CBOKWCTBA
17 I'paduxu Gpymxmmit: y=Vx , y=3x ,y

=[x

Bubnunoteka

13 I'paduxu Gpymkmmii: y =Vx , y=3x ,y = LLOK

[ x| https://m.edsoo.

ru/7f4268be

19 Pemenue 3agau
20 KonTtponsHas pabora o teme

"Oyakuun"

AHanmm3 KOHTPOJIbHOU paboThl. [loHsTHE
)1 O pELICHUN HEPAaBEHCTBA C OAHOU

[IepeMEHHON. MHOKECTBO PELICHUN

HEpaBEHCTBA
” KBanpaTHbie HEpaBEeHCTBA C OJTHOM

MepEMEHHOMN

KBanpaTHble HEpaBEHCTBA C OJJHOU

23 NIEPEMEHHOMN
24 KBanpaTHbie HEpaBEeHCTBA C OJTHOU




MIEPEMEHHOM

KBanpaTHbie HEpaBEeHCTBA C OJTHOM

25 MepEMEHHOMN
KBagpaTHbie HEpaBEeHCTBA C OJTHOM BubnnoTeka
26 IIEPEMEHHOMN LIOK
https://m.edsoo.
ru/7f4218
27 Meton UHTEPBAIOB
28 Mertox uHTEPBAIOB
29 Pemenue HepaBeHCTB rpaduuecKiuM
METOJI0M U METOJ0M MHTEPBAJIOB
30 Pemenune HepaBeHCTB rpaduaeCcKiUM
METO/I0M U METOJ0M MHTEPBAJIOB
31 HepagenctBa, conepikaiiue 3HaK
MOAYJIS
1 HepagenctBa, coneprxaine 3HaK
MOAYJIS
3 CucTtemMbl HEpaBEHCTB C OAHOM
MepEMEHHOMN
34 CucTtemMbl HEpaBEHCTB C OAHOM
MIEPEMEHHOM
15 CucreMbl HEpaBEHCTB C OJIHOU
MepEMEHHOMN
36 Pemienne TeKCTOBBIX 33]1a4 C TOMOIIbIO
HEPaBEHCTB, CUCTEM HEPABEHCTB
37 HepaBeHcTBO ¢ 1BYMsI TEpEMEHHBIMU.

Pewenne HepaBeHCTBaA C 1ByMs




MEPCMCHHBIMU

['padpuaeckuii METO pEIICHUSI CUCTEM
HCPABCHCTB C ABYMA NCPCMCHHBIMH.

38 CucreMbl HEpaBEHCTB C IBYMsI
NIEPEMEHHBIMU

39 Pemenue HepaBeHCTB

40 KonTtponsHas pabora o Teme
"KBanpatHbie HepaBeHCTBA"

A1 AHanm3 KOHTPOJIBHON pabOTHI.
bukBanpartHbie ypaBHEHUs
[Ipumepbl IPUMEHEHU METOIOB
PaBHOCHJIbHBIX ITPe0Opa3oBaHui,

42 3aMEHBI TIEPEMEHHOH, TpadUIecKoro
METO/1a NP PEIICHUH YpaBHEHUN 3-i1 u
4-i1 creneHei

43 Pemenue npo6HO-paioHaIbHBIX
ypaBHEHUH U HEPABEHCTB

44 Pemenue npoOHO-paiMoOHaIBHBIX
YPaBHEHUN U HEPaBEHCTB

Pemenune npoOGHO-paIiOHATBHBIX

45 YPaBHEHUN U HEPABEHCTB

Pemenune npoOGHO-paIiOHATBHBIX

46 YPaBHEHUN U HEPaBEHCTB

47 Pemenue cucrem ypaBHeHUH ¢ AByMS
EPEMEHHBIMU

43 Pemenue cucreM ypaBHEHUH C IBYMs

MEPCMCHHBIMU




49

Pemienue npocTenmmx cucreM
HEJIMHENHBIX YPAaBHEHUU C IBYMsI
NEPEMEHHBIMU

50

Pemienue npocTenmmx cucreM
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

51

Pemenue npocredmmx cuctem
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

52

Pemenue npocrenmmx cucrem
HEJIMHEHBIX YPAaBHEHUU C IBYMSI
NepEeMEHHBIMU

53

['padpuaeckuii MeTO pEIICHUST CUCTEMBI
HEJIMHENHBIX YPAaBHEHUU C IBYMsI
NepEeMEHHBIMU

54

I'paduueckuiit MeTO pelIeHHs CUCTEMBI
HEJIMHENHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMHU

55

Cucrema 1ByX HETMHENHBIX YpaBHEHUM
C ABYMsI IIEPEMEHHBIMU KaK MOJIENb
peanbHON CUTYalluH

56

CucreMa HETMHEHWHBIX YPABHEHHI C
napaMeTpom

57

[Ipocrelinine HEpaBEHCTBA C ABYMS
MEPEMEHHBIMH U UX CUCTEMBI

58

KonTtponsHas pabora o Teme
"VpaBHEHMUsI, HEPABEHCTBA U UX
cucTems!"”




59

AHanum3 KOHTpoJIbHOM paboThl. [TonsTHE
YHUCJIOBOM IOCIIEJOBATEILHOCTH.
KoneuHsle 1 GecKOHEUHbIE
IIOCJIEA0BATENBHOCTH

60

OI‘paHI/I‘IeHHaH IIOCICA0BATCIIbHOCTD.
MOHOTOHHO BO3pacTaroas
(yObIBaro1as) mocyie10BaTeIbHOCTh

61

Crioco0b1 3a1aHus
MOCJIEIOBATEIbHOCTH: ONUCATENbHBIH,
TaOJIMYHBIN, C TOMOIILIO0 (DOPMYIIBI N-TO
4JICHA, PEKYPPEHTHBIN

62

ApudmeTrnueckasi U reoMeTpUyecKas
pOTpeccuu

63

ApudmeTrnueckast U reoMeTpuyecKas
POrpeccuu

64

CBoiicTBa 4IcHOB apu(METHUECKON U
T€OMETPUUYECKOU MTPOTrpeCCUit

65

CBoiicTBa WieHOB apuhMETUIECKON U
T€OMETPUUYECKOU ITPOTrpecCuit

66

dopMyIbl N-T0 YieHa apu(hMETHIECKOU
Y TEOMETPUYECKON MPOrpeccuid

67

@DopMyIibl N-ro WieHa apuPpMeTHnIecKoit
U T€OMETPUYECKOHN IIPOrpecCuil

68

dopMyIbl N-T0 YieHa apuhMETHIECKOU
U T€OMETPUYECKOHN IIPOrpeCCUil

69

@DopMyJIbl CyMMBI IIEPBBIX N YIEHOB
apupMETUIECKON U TEOMETPUUECKON
nporpeccuit




70

(DOpMyJIBI CYMMBI IICPBBIX N YJICHOB
apupMETUIECKON U TEOMETPUUECKON
nporpeccuit

71

DopmyJibl CYMMBI IIEPBBIX N YWICHOB
apuQMEeTHIECKON 1 TEOMETPHUECKON
IIPOrpeccuit

72

@opMyIbl CyMMBI IEPBBIX N YJIEHOB
apuQMEeTHUIECKON 1 TEOMETPHUECKON
IIPOrpeccuit

73

3amaun Ha IPOIICHTHI, OAHKOBCKHUE
BKJIQJIBI U KPEAUTHI

74

3amaun Ha IPOIEHTHI, 0AHKOBCKUE
BKJIQJIBI ¥ KPETUTHI

75

[IpencraBnenue 0 CXOAMMOCTH
MOCIIE0BATEIHPHOCTH, O CYMMHUPOBAHUH
OecKOHEYHO yObIBaromieit
r€OMETPUUYECKOU MPOTPECCUU

76

Meton MaTeMaTUYECKON MHIYKIIUU

77

KonTtponsHas pabora o teme
"YyCII0BBIE NOCIEA0BATEILHOCTH U
nporpeccun”

78

AnHanu3 KOHTpoJIbHOM paboTsl. Kopenb
n-ii crenenu. CBoiicTBa KOpHS n-i
CTENEHU

79

CTGHGHB C paI_[I/IOHaJIbHBIM I10Ka3aTcCJICM
U €€ CBOICTBa

80

CreneHs ¢ pallMOHATBHBIM ITOKa3aTeIeM
U €€ CBOMCTBA




CrereHs ¢ palluOHAJIBHBIM IMOKA3aTCJIEM

81 s
u e€ CBOMCTBa
ToxnecTBeHHbIE TPeoOpa3zoBaHus

82 BBIPAKECHUM, COACPKAIUX KOPEHb N-I
CTENEHU
ToxaecTBeHHbIe MpeoOpazoBaHuUs

83 BBIPAXEHUM, COJIEpKAITUX KOPEHb N-U
CTENEHU
ToxaecTBeHHbIe MpeoOpazoBaHuUs

84 BBIPAXKEHUM, COJIEpKALIUX CTETEHD C
palMOHATILHBIM [TOKA3aTeleM

25 KonTtponsHas padora no teme "Crenenn
C palMOHAJIbHBIM MOKa3aTeaeM"
AHanm3 KOHTPOJIBHON pabOTHI.

86 OcHoBHbIE TIpaBUIA
komOuHaTtopuku.llepectanoBKY.

87 Pasmemenns

88 Coueranus

29 YacroTa 1 BEpOATHOCTh CIIy4YailHBIX
COOBITHIA.

90 Knaccuueckoe onpenenenue
BEPOSATHOCTH

91 Brluncnenue BepoATHOCTEN ¢ TOMOILBIO
paBU KOMOMHATOPUKHU

92 Cpe3 3Hanuii B popmare OI'D

93

Cpes 3nanuii B popmare OI'D




04 Cpes 3nanuii B popmare OI'D

95 Cpe3 3HaHuii B popmare OI'D
926 Cpe3 3Hanuii B popmare OI'D
97 Cpes 3nanuii B popmare OI'D
98 Cpes 3nanuii B popmare OI'D
99 Cpes 3nanuii B popmare OI'D

100 Cpe3 3Hanuii B popmare OI'D

101 Cpe3 3HaHnuii B popmare OI'D

102 Cpes 3nanuii B popmare OI'D

[ToBropenue u o6o0mmenue. Yucna u
103 BBIYHCIICHHUS (3aIIUCh, CPAaBHEHUE,

JEUCTBUS C JCHCTBUTEIbHBIMU YHUCIAMU,
YUCJIOBasl MpsiMast)

[ToBropenue u o600mmenue. Yucna u
104 BBIYHCIICHUS (3aIIUCh, CPABHEHUE,

JEUCTBUS C JCHUCTBUTEIbHBIMU YHUCIAMU,
YUCJIOBasl IpsiMast)

[ToBTOpenue u 0606menHue. Yncna u
105 BBIYHCIICHUS (POLIEHTHI, OTHOILLICHUS,
IPOTOPIIMHN)

[ToBTOpenue u 0600menue. Yncna u

106
BBIUUCIICHUS (IIPOLIEHTHI, OTHOLICHHUS,




IPOTNOPIIMHN)

107

[ToBTOpenue u 0600menue. Yncna u
BBIUNCJIEHMSI (pELLIEHUE 3a1a4 U3
peanbHON )KU3HU)

108

[ToBTOpenue u 0600menue. Yncna u
BBIUMCIICHHS (pPEIIeHUE 3a1a4 U3
peaTbHOM KU3HH)

109

[ToBTOpenue u 0600menue. Yncna u
BBIUMCIICHHS (OKPYTJICHHE,
MpUOJIMKEHNE, OTICHKA)

110

[ToBTOpenue u 06061meHne. TekcToBbIe
3a/1a4u (perIeHrue TeKCTOBBIX 3a/1a4
apuMETUYECKUM H alIreOpandecKum
croco0amu)

111

[ToBTOpenue u 06061meHue. TekcToBbIie
3aauu (pelIeHre TEKCTOBBIX 3a1a4
apuQMEeTHIECKUM U aIreOpanvaecKum
croco0amu)

112

[ToBTOpenue u 060061meHne. TekcToBbIe
3aauu (pelIeHre TEKCTOBBIX 3a1a4
apuQMEeTHIECKUM U aIreOpanvaecKum
criocobamu)

113

[ToBTOpenue u 0600menHne. TexcToBbie
3a/1a4n (perIeHrue TeKCTOBBIX 3a/1a4
apuQMEeTHIECKUM U areOpanvaecKum
criocobamu)

114

[ToBTOpenue u 0600menne. TexcToBbie
3aj1aud (pemeHNe TEKCTOBBIX 3a/1au




apuQMEeTHIECKUM U aIreOpanvaecKum
croco0amu)

115

[MoBTOpenue u 06061meHue. TekcToBbIe
3aauu (pelIeHre TEKCTOBBIX 3a1a4
apuQMEeTHIECKUM U areOpanvaecKum
criocobamu)

116

[ToBTOpeHHE 1 060OIIEHNE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHue anredOpandecKkux
BBIpa)KEHUH, COJIEpKAIIUX CTENEeHb C
IIeJIBIM TTOKa3aTesIeM)

117

[ToBTOpeHHE 1 0600IIEHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHue anredOpandecKkux
BBIpa)KEHUH, COJIEpKAIIUX CTENEHb C
IIeJIBIM TTOKa3aTesIeM)

118

[ToBTOpeHHEe 1 0600IIEHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHue anredOpandecKux
BBIpa)KEHUH, COJIEpKAIIUX CTENEHb C
IeJIBIM TTOKa3aTesIeM)

119

[ToBTOpenue u o6oOIIeHNKE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHue anredOpandecKux
BBIPAXKEHUI, COJIEPHKALIUX
apu(MeTHUECKUI KBaIpaTHBI KOPEHB)

120

[ToBTOpenue u o6o0IIeHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHue anredOpandecKux




BBIPAXKEHUM, COJIEPHKALIUX
apuMeTUIECKHUI KBaJIpaTHBIM KOPEHB)

121

[ToBTOpenue u o6o0IIeHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHue anredOpandecKux
BBIPAXKEHUM, COJIEPHKALIUX
apuMeTUYECKHUIN KBaJIpaTHBIM KOPEHB)

122

[ToBTOpenue u oboOIIeHNKE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHANBHBIX BBIPAKCHUH )

123

[ToBTOpeHHE 1 0600IIEHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHANBHBIX BBIPAKCHUH )

124

[ToBTOpeHue 1 0600IIEHNE.
AnreOpandyecKre BhIPAXKCHHS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHATBHBIX BHIPAKEHU )

125

[ToBTOpeHHE 1 060OIIEHNE.
AnreOpandyecKue BhIPAKCHHS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palOHATBHBIX BHIPAKEHU )

126

[ToBTOpeHHE 1 060OIIEHNE.
AnrebGpanyeckue BbIpaKeHHs
(pa3norxeHre MHOTOUJICHA Ha
MHO>KUTENH, B TOM YHUCJIE C
UCTIOJIb30BaHuEM (popmMyIT
COKpPAIIEHHOTO YMHOXEHU)




127

[ToBTOpenue u oboOIIeHNKE.
AnredpanuecKue BRIPAKCHHS
(pa3norxeHre MHOTOUJICHA Ha
MHOYHTEJIH, B TOM YHCIIE C
HCIIOJIB30BaHUEM (POpMYyIT
COKpPAIIEHHOTO YMHOXEHU)

128

[ToBTOpeHue 1 0600IIEHNE.
AnrebGpanyeckue BbIpaKeHHs
(pa3norxeHre MHOTOUJICHA Ha
MHO’KUTENH, B TOM YHUCIIE C
UCTIOJIb30BaHuEM (popmMyIT
COKpPAIIEHHOTO YMHOXEHU)

129

[ToBTOpeHHE 1 0600IIEHNE.
AnredpanuecKue BRIPAKCHHS
(MonmenupoBaHUE C TOMOIILI0 GOPMYIT
peaIbHBIX MPOILIECCOB U SIBICHUH)

130

OyHKIMA (TOCTPOSHKE, CBOMCTBA
W3YYEHHBIX (DYHKITHIN)

131

Hrorosas kKoHTpoJbHASA paboTa

132

[ToBTOpEeHHEe 1 0000IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

132




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Anrebpa. 7 kimacc. YueOHUK s 00111e00pa30BaTeIbHBIX OpraHu3aIuii (yriyOneHHBIH
ypoBeHs). B 2 wactsax / A.I'. Mopakosuu, H.IT1.Hukomnaes u ap.; o pen. A.I'.MopakoBuya —
M.: Muemo3uHa, 2021.

Anrebpa 7 kmacc: 6a30BbIii Kype: yaeonuk / FO.H. Makaperaes, H.I'. Munatok u nip.; mox
pen. C.A. TemsikoBckoro — M.: [Ipoceemenue, 2023

Anrebpa: § kinacc: yaeOHUK A1 0011e00pa3oBaTeNbHBIX OpraHu3aunii (yriayoaeHHbIH
ypoBens)/ A.I'. Mep3nsk, B.M. [Tonsikos.-M.: BenTana-I'pad, 2021

Anrebpa: 9 knacc: yaeOHUK it 0011e00pa3oBaTebHBIX OpraHu3aiuil (yriayOIeHHbII
ypoBeHb)/ A.I'. Mep3nsik, B.M. [TomsikoB.-M.: BenTana-I'pad, 2021

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Mertonudeckue pekomeHaanuu. 7-9 kmnaccol (k yaeoauky Makaperaesa FO. H. uap.)
MakapseraeB FO.H., Munaiok H.I'., HemxoB K.W. u ap./ [Tox pen. Tenskosckoro C.A.

E.B. byniko. Anrebpa. 8 kiracc. Meroandeckoe nmocooue. YrinyOnEHHbI YPOBEHB

E.B. Bynko. Anrebpa. 9 knacc. Meronundeckoe nocodue. YriayOonEHHbIH ypOBEHb
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://evpr.sdamgia.ru/

https://oge.sdamgia.ru/

https://resh.edu.ru/

https://olimpium.ru/

https://uchi.ru/teachers/lk

https:/fipi.ru/

https://www.yaklass.ru/

https://rosuchebnik.ru/metodicheskaja-pomosch/material y/type-onlayn-uroki-or-vebinar/
https://profimatika.ru/bank zadach



https://evpr.sdamgia.ru/
https://oge.sdamgia.ru/
https://resh.edu.ru/
https://olimpium.ru/
https://uchi.ru/teachers/lk
https://fipi.ru/
https://www.yaklass.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-or-vebinar/
https://profimatika.ru/bank_zadach

	​ Методические рекомендации. 7-9 классы (к учебнику Макарычева Ю. Н. идр.)  Макарычев Ю.Н., Миндюк Н.Г., Нешков К.И. и др./ Под ред. Теляковского С.А.
	Е.В. Буцко. Алгебра. 8 класс. Методическое пособие. Углублённый уровень
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