MHHHUCTEPCTBO MPOCBEIIEHUS POCCUICKOM ®EJEPAIIIU
MuHucTepcTBO 00pazoBanus U HayKu Kasy:kckoii o01actu
YupasJjienne oopa3oBanusi ropoaa Kamyru

MBOY «JIuneii Ne 36» ropoaa Kanxyru

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

PykoBonurens 3amectutenb aupekropa  Jupexrop nuies
METOJIMYECKOT0 COBETA no YBP

Kucens H.B. Ocwunosa C.A. Ipsuyk U.B.

ITpuka3z Ne 274/01-10
oT «30» aBrycra 2023 r.

PABOYAS ITPOI'PAMMA

y4eOHOro npeamera «AJredopa»
(yriiy0Ji1éHHbBII YPOBEHD)

u1st oOygarommxcst 7-9 KjaccoB

I'opon Kamyra 2023 ron






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
MPOJOJDKEHUST 00pa3oBaHWsl ©W JUIsl TOBCEIHEBHOW KW3HHM. PasButne y
o0yyJaroumxcsi Hay4HbIX MPEACTaBICHUN O MPOUCXOXKACHUH U CYIIHOCTU
anreOpanyeckux aOcTpakiui, crmoco0e OTpakKeHUs MaTeMaTHYECKOW HayKou
SBJICHMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMAaTUYECKOIO
MOJCIMPOBAaHUS 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 MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JCHCTBHUS, BBIBOIBI, (HOPMYyIHPOBATH
yrBepkeHus. OcBoeHue Kypca anreOpsl 0OecreunBaeT Pa3BUTHE JIOTHUYECKOTO
MBIIIICHUST OOYYalOIIUXCSA: OHU HCIOJB3YIOT JICTYKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, 000O0IIeHHe U KOHKpETU3aIuio, a0CTparupoBaHUE W aHAJIOTHUIO.
OOyuenune anrebpe mpenarnojaracT 3HAYMTCIBHBIM O00BEM CaMOCTOSTEIBLHOM
JEATEIbHOCTH OOYy4YalomUXCs, MO3TOMY CaMOCTOATEIbHOE pEIIeHUE 3aaad
00yJaroONUMUCS SBIIICTCS peaTnu3aluei 1esITeIbHOCTHOTO MMPUHITATIA O0YICHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» yriayO0ia&éHHOTO
U3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJIepPKaTeIbHO-METOIMYECKUE JIMHUU:
«Uucma © BBIYHACICHUS», «ANTEOpanyecKre BBIPAKEHUS», «YPaBHCHHUS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX coaepKaTelTbHO-METOIUYECKIX
JIMHUW Pa3BUBAECTCS HA NMPOTSKEHUU TPEX JIET U3YUYECHUS Kypca, B3aUMOJECHUCTBYS C
IpYTUMHU €ro JuHusMU. B Xoae u3ydeHuss Kypca OOyHaroImIMMCSl MPUXOJUTCA
JIOTUYECKU PACCYK/IATh, UCMIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3n
C 3THM B MPOTpaMMy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
0o0pa3oBaHMsI W  CIIOCOOCTBYIOIIME  OBJIQJACHUIO  OOYYalOIIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YeCcKoTo s3bika. CopepkaTeabHOW W CTPYKTYPHOU
O0COOEHHOCTBIO Yy4eOHOTO Kypca «AnreOpay» SBISETCS €ro HHTETPUPOBAHHBIN
XapaxkTep.

Copepxanve nuMHUM «YuWcia W BBIYMCICHUSD CIYKUT OCHOBOM IS
JanbHENIIero U3y4eHus: MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4aroImIUXCA
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Ke MPHOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHOM
XU3HU. Pa3BuTHE MOHATHA O YKCIE HAa YpPOBHE OCHOBHOIO O0IEro o0pa3oBaHUS
CBA3aHO C PAIMOHAIBLHBIMU W HPPALMOHAIBHBIMU YHUCIaMH, (POPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JVMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMS] U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHHUIO Yy OOydYarOMIMXCA
MaTEMaTUYECKOro arnmnapara, HeOoOXOAUMOTro Uil pPElICHUs 3a7ad MaTEeMaTUKH,
CMEXHBIX MPEAMETOB U OKpYXkKarolieil peaabHocT. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHusi y4eOHBIM MaTepuaa TPYNIUPYETCS BOKPYT  PpPallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKH Kak s3bIKa s
MOCTPOEHUSI MAaTeMaTHYEeCKUX MOJIeNiel, OMHCaHUsl TMpPOLIECCOB M  SIBJICHUU
peanbHOro mupa. B 3agaunm oOyueHus anreOpe BXOIAT TakXKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAWMOTO, B YaCTHOCTH, JIf
OCBOEHHUSI Kypca HWH(GOPMATUKH, W OBJIQJICHHE HaBBIKAMU JEIyKTHUBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (OpPM CIIOCOOCTBYET PAa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue pyHKIIMOHATBHO-TpAa(UUECKON JIMHUU HALIETICHO Ha MOJIY4YCHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUISL ONMCAHUS M UCCIEA0BaHUS pa3HOOOPa3HbIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obuiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYy4aroIIUXCA
YMEHUS UCTIOJIb30BaTh PA3JIMYHbIE BhIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHOTO, CHMBOJIMYECKOTO, IpauecKkoro, BHOCUT BKJIaJ B (POPMHUpPOBaHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUN U KYJIbTYPHI.

VYriny6néHubii Kypc anreopbl XapaKTepU3yeTcs U3y4YEHUEM
JOTIOJTHUTEBHOTO TEOPETUYECKOTO armapata U CBS3aHHBIX C HHM METOJIOB
pemieHust 3amad. AunreOpa SABISETCS SI3BIKOM I ONUCAaHUA OOBEKTOB W
3aKOHOMEPHOCTEH, CIIY)KAUT OCHOBOM MAaTE€MAaTHU4ECKOro Mojaenuposanusd. Ilpum
3TOM CaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKJIIOUCHHM M NPUHATHIE B airedpe
npaBuia UX KOHCTPYMPOBAHHUS CIOCOOCTBYIOT (OPMUPOBAHHIO  YMEHUU
000CHOBBIBATh U JOKA3bIBATh CYK/ICHUS, pAa3BUBAIOT MATEMATUUYECKYIO HHTYHIIHUIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHUM M y4yaT HX
npuMeHeHno. Tem campiM anredpa 3aHUMaeT OAHO M3 BEAYIIMX MECT B
(GopMUPOBAHNUN HAYYHO-TEOPETUUYECKOTO MBIIIJICHHS 00YJaroINXCSl.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Yy4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEpIKAHMS:
«Yucna ¥ BBIYUCICHUA», «AJredOpanyeckue BbIpAXKEHUS», «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 Hefeno), B 9
kyacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

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

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeileM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHOU 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 3ajady, pEIICHUE 3ajad Ha JBW)KEHHE, pabdoTy,
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 COJIECPKAHUEM.

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

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEPALIUU HaJl OCTaTKAMHU.

AsredOpanveckue BbIPaKeHUs

BrlpaxkeHue ¢ nepeMEHHBIMU. 3HA4YEHUE BBIPAXKECHHUS C IIEPEMEHHBIMU.
[IpencraBieHre 3aBUCIMOCTH MEXTy BETUYMHAMHU B BUJIE (POPMYIIBI.

ToxnaectBo. ToxxaecTBeHHbIE TPEOOPa30BaHUS ANTeOPaueCKUX BBIPAXKEHHI.
J10Ka3aTenbCTBO TOKIECTB.

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OAHOYICHA.

MHorounensl. MHorowieH cragapTHoro Buja. CTeneHb MHOTOYJIEHA.
CrnoxeHue, BBIYMTAHUE, YMHOXKEHUE U JielleHne MHorousjeHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpAXXEHUs B MHOTO4JIeH. 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 rpyn1pOBKH.

YpaBHeHUs U HEPABEHCTBA

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



JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW. UMCIO KOpHEHW JMHEWHOIO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOIIBIO JIMHEMHBIX YPaBHEHUM.
JInHelHOe ypaBHEHHE, CONEPIKAILECE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. ['paduk JTMHENHOrO ypaBHEHMSI C ABYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHM C JByMS [I€PEMEHHBIMU.
['padmyeckuii MeToA peHIeHUs CUCTEMbl JHMHEWHBIX YpPaBHEHUU C JByMs
nepeMeHHbIMH. PellleHne cucTteM JIMHEMHBIX YpaBHEHHU € ABYMs IIE€PEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHusd. Cucrema JIByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYALUH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. Uucnosele TpoMexXyTKU. PaccrosiHne Mexay
JABYMsI TOUKaMU KOOPAMHATHOM IIPSAMOM.

ITpsimoyronbHast cucremMa KOOpAMHAT. AOcCHucca M OpJAuHATa TOYKU Ha
KOOpAMHATHOM IiockocTH. Ilpumepsl rpagukoBs, 3agaHHbix (popmynamu. UrteHue
rpauKoOB peabHbIX 3aBUCUMOCTEIA.

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [loHsTHe (QyHKUMU.
Oynkuusg Kak MaTeMaTHueckas MOJENb pealpHoro mporecca. O6nacte
omnpenaesieHUss U oOjacTh 3HaueHWd GyHkuU. CrocoObl 3amaHus (QYHKIUU.
I'paduk pynkuuu. IloHaTHa MakcuMymMa U1 MMHUMYMa, 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

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

IIpencraBinennss O pacIIMPEHUsAX 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
okpyxatomeM Mupe. CTaHaapTHBINA BHJT YUCIIA.

AJireOpanyeckue BbIpaKeHUs

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



CnoxxeHne, BBIYMTAHWE, YMHOXXEHHE U JEJICHUE anredpamdeckux JIpoOeH.
Brinenenue mnenoit vactu anredbpandeckoi Apoou.

PanmonansHeie BBIPAKECHUS. ToxnecTBeHHbIE npeobpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUN.

JonycTuMble 3HAaY€HHs] TEPEMEHHBIX B  BBIPAXKEHUSIX, COACPKALINAX
apudmeTryeckue  KBajJpaTHble KOpHH. TOXJECTBEHHblE MpPeoOpa3oBaHUs
BBIPXEHU, coepKalux apupMeTHIeCKre KBaApaTHbIe KOPHHU.

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOIO YpPABHEHWS.
KoyimuecTBO NENCTBUTENBHBIX KOPHEW KBAJIpPaTHOTO ypaBHEHMs. Teopema Buera.
VYpaBHEHUsA, CBOAMMBIE K JIMHEMHBIM YpPAaBHEHUAM WIH K KBaJApPATHBIM
ypaBHeHUsM. KBazpaTHOE ypaBHEHHE C TapaMeTpoM. PellieHre TEKCTOBBIX 3a4ad C
IIOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHO-palinoHaNbHble  ypaBHEHUs. PemieHue  1poOHO-paloOHaIbHbBIX
ypaBHEHUH. PenieHne TEKCTOBBIX 3aJad C IOMOIIBK JAPOOHO-pAlMOHATIBHBIX
ypaBHeHuH. ['padnueckast 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

Yucaa v BLIYUCJICHUSA



Kopenp n-i1 cremeHn u ero cBoiictBa. CrTeneHb ¢ paluOHAIBHBIM
IIOKa3aTesieM U €€ CBOMCTBA.

AJiredpanyeckue BbIpaKeHUs

ToxxecTBeHHbIE TPeoOpa30BaHUsl BBIPAKEHUH, COJEPKAIIUX KOPEHb n-U
creneHu. ToxaecTBEHHbIE TPeoOpa30BaHus BhIPAXKEHUH, COJIEPKAIIUX CTENEHD C
palMOHAIIBHBIM ITI0KA3aTEJIEM.

KBagpatneii TpéxuneH. KopHum kBampatHoro tpéxunena. PasnoxkeHue
KBaJpaTHOTO TPEXUJICHA HA IMHEWHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpatasie ypaBHeHUS. [IpuMepbl TPUMEHEHUIT METOA0B PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBbl MEPEMEHHOM, rpaUuecKoro MeToja MpH pPEIICHUU
ypaBHEeHU 3-ii u 4-1i CTENEeHEe.

Pemenue apoOHO-palMOHANIbHBIX YPaBHEHUH.

Pemienune cucreM ypaBHEHUH C IByMsI IEPEMEHHBIMU. PellieHne mpoCcTenImmx
CHUCTEM HEJMHEWHBIX YpaBHEHHH ¢ OByms mnepeMeHHbIMU. ['paduueckuit meron
pELICHUs] CUCTEMbI HEJIMHEHHBIX YpaBHEHHWH C JIByMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEUHBIX YPAaBHEHUU C JBYMs IEPEMEHHBIMM KAK MOJEIb PEAIBHOU
CUTYyallHH.

HucnoBsle HepaBeHCTBA. PenieHue JIMHEWHBIX HEpaBEHCTB. Jl0Ka3aTesbCTBO
HEPABEHCTB.

KBagpaTHele HepaBeHCTBA C OJHOM IepeMeHHOM. PemieHue KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM W METOJOM HHTEpBaJIOB. MeTo MHTEPBAJIOB
IUISl pallMOHAIbHBIX HEpaBeHCTB. [Ipocreiinine HepaBEeHCTBA C TapaMETPOM.

Peuienne TEKCTOBBIX 33/1a4 ¢ TOMOUIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nBymMsa nepeMeHHbIMU. PellleHMe HeEpaBeHCTBAa C JIBYMs
nepeMeHHbIMU. CHCTEeMBbl HEpPaBEHCTB C JBYMsl NEpEeMEHHbIMH. ['paduueckuii
METOJ| PELICHUSI CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMHU.

DOyHKIMHA

Oynkums.  CpoiictBa  QyHKUMA:  Hymu — QYHKIOUH,  TPOMEXKYTKU
3HAKOIOCTOSIHCTBA (DYHKIIMHU, TMPOMEXYTKHA BO3pacTaHUsl M YOBIBaHUS (PYHKIIHH,
4ETHBIE U HEUETHBIE (PYHKINH, HanOOJbIlIee U HAaMEHbIlIee 3HAUSHUsI (PYHKIINU.

KBagpatuunas ¢ynkuuss u e€ cBoiicTBa. Mcmonb3oBaHHE CBOWCTB
KBaJipaTuyHOM  GyHKUMHM [ pemienuss 3anad.  Iloctpoenue  rpaduka
kBagpatTuuHol ¢yHkiuu. llomoxkenue rpaduka kBaapaTHUHON (QYHKIUU B
3aBHCUMOCTH OT €& ko3P duuuentos. 'paduku GyHkuuii y =ax2, y = a(x —m)’u y
= a(x —m)? +n. I[TocTpoenne rpagukoB GYHKIHUHA C MOMOIILIO IPEOOPa30BAHHMIA.

HpoOHo-nuHeriHas ¢pyHkuus. MccnenoBanue QyHKIINM.

@OyHKIMsA y = X" ¢ HATypaJbHBIM MOKa3aTeNeM 1 U e€ Tpaduk.

Yucii0Bble MOCAECA0BATEILHOCTH H IPOTPEeCCHH



[Tonsitue uwcnoBodt mocienoBaTenbHOCTH. KoOHeuHble W OECKOHEUHBIE
nocyienoBaTeabHOCTH.  OrpaHWyYeHHas  MOCJIEA0BATEIbHOCT.  MOHOTOHHO
Bo3pactatomas  (yObIBaromiasi)  mociieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: ONUCATEIbHBIN, TAOJIUYHBIM, ¢ MOMOIIBIO (POPMYIIBI 7-TO
YJIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTpuyeckas mporpeccuu. (CBOWCTBa UJICHOB
apudmeTnyeckol W TreoMeTpuueckod mnporpeccuil. Dopmynbl n-r0  WieHa
apupMETHIYECKON M TeoMeTpu4ecKor mporpeccuid. @opMysbl CyMMBI MEPBBIX 7
YJICHOB apu(PMETHYECKON M TeOMETPUYECKON Mporpeccuil. 3ajlauu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBienrne O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHUHU
OeCKOHEYHO yObIBAIOIIEe reOMETPUIECKON POrPECCHUH.

Meroa MmaTemMaTH4eCKON UHAYKIMHU. [[pocTenire mpumepsl.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YUYEEHOI'O
KYPCA «AJITEBPA» 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 M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHWEM K JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHUKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U PeaTu3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, ABJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTMIKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEILHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHHUSA:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUH BCEW KU3HU JJIS YCHEHIHOM MNpo¢ecCHOHaIbHON
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYeCKOT0 BOCIIUTAHMA:

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

5) ueHHoOCTEH HAYYHOI'O MIO3HAHUA:

OpUEHTAallUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YelOBE4YECKOU
JEATEIbHOCTH, JTAlloOB €€ pasBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LIMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMaTHKW U MAaTEMAaTHYECKOW KyJIbTYpPOH KaK CpelICTBOM
NO3HAaHWS MHUpPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIbCKON AESITENBHOCTH;

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



TOTOBHOCTBHIO TMPUMEHSITh MaTeMaTHYECKHE 3HAHUSI B MHTEpEcax CBOETO
3I0pPOBbsl, BEICHHS  3JA0POBOTO  oOpa3a JKu3HH  (34O0pOBOE  IHUTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryiaspHas (Quudeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TaKOTO e IpaBa JPyroro 4ejaoBeKa,

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

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

8) ajanranum K M3MEHAIIUMCH YCJAOBUAM COLHUAJBHON U NMPHPOIHOH
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO E€SATEIbHOCTh, B TOM YHMCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MPUOOpETaTh B COBMECTHOW JICSATEIHHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIMU U3 OMbITA JIPYTHUX;

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (HOPMYIHpPOBATH UIEH,
MOHSATHUSI, TUMIOTE3bI 00 00BEKTAX W SIBJICHUSAX, B TOM YHCJIC paHEe HEHU3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHWUW 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  JCHCTBUSIMH,  YHHBEPCAJIbHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMU M YHUBEPCAILHBIMU PETYJIATUBHBIMU JACHCTBUSMH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
ba3oBble JJornueckue aeiicTByA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKHM MATEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWA MEXAy TNOHATHSIMHU, (POPMyIHpPOBATH
OTIPE/ICJICHUS TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;



BOCIIPUHUMATh,  (opMyIupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

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

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKIACHHUH (NpsIMbIE M OT
IIPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHHO JIOKA3aTeIhCTBA MAaTEMaTHYECKHUX
($akTOB, BBHICTPAMBATh APTYMEHTAIUIO, MPHUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIMH, OOOCHOBBIBaTH COOCTBEHHBIC
paccyKIeHus;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUMAHTOB  peHICHHsS, BbHIOMpaTh HaumOoJiee  MOAXONAIUMH ¢ yd4€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciaen0BaTe1bCKUE NeHCTBUA:

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

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

CaMOCTOSITENIbHO (OpPMYyTUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO  HAONIOACHUS, HCCIEAOBaHUS, OKCIEPUMEHTa, OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIICHMIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATH
MPE/IOJIOKEHUS 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;

BbIOUpaTh (QopMy TpencTaBieHHs HWHGOpPMALMA U HWUIIOCTPUPOBATH
perraemMbIe 3a/1a4u CXeMaMu, TuarpaMmmMaMi, HTHOU rpaduKoi U MX KOMOMHAIIMSIMUY;

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

KoMMyHuKAaTHBHBIE YHHBepPcaIbHble yueOHbIe el CTBUSA



BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKICHHUS B COOTBETCTBHUH C YCIOBUSIMH U
HeNIsIMH  OOIIEHUS, SCHO, TOYHO, IPAaMOTHO BBbIpa)XkaThb CBOIO TOYKY 3PEHHS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHHUS MO XOIy PEIICHHS 3aadH,
KOMMEHTHPOBATh TIOJTYyYEHHBIN PE3yIbTarT;

B X0/ 0OCYXXIIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
npoOsieMbl, pelaeMol 3a7aud, BBICKA3bIBaTh HJIEH, HAlCJICHHBIE Ha TOUCK
peIlIeHus, COIMOCTABISATH CBOHM CYXKIEHHUS C CYXICHUSMHU JAPYTUX YYACTHHUKOB
auanora, oOHapy)KMBaTh Pa3IMuMe W CXOJICTBO IMO3UIIMN, B KOPPEKTHOH (opme
(dbopMyITHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

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

MOHMMAaTh W HCIIOJ30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaTbHOU
paboThl TpHM peIICHUH Yy4YeOHBIX MaTeMaTHYeCKHX 3a7ad, NPUHUMATh 1eib
COBMECTHOHM JEATENbHOCTH, IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenatb BuAbl paboT, IOroBapuBaThCs, OOCYXKIaTh MPOIECC U PEe3yibTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0O0CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBIMOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMHU YICHAMH KOMAaHJIbI, OIICHWUBATH
KayecTBO pe3yjbTaTa M KauecTBO CBOEr0 BKJIaga B OOMIMHA pe3yibTaT IO
KpUTEpUsM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanmus:

BBISIBJISATH MPOOJIEMBbI JIJISl PEIICHHUS B JKM3HEHHBIX M y4E€OHBIX CHUTyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOJX0JAX MPUHATHUS pelieHu (MHIMBUIyaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJATh IUIAH, AJITOPUTM pELIEHUs 3aJaud (WIH €ro
4acTh), BBIOMpATh CHOCOO pEImIeHUS ¢ YYETOM HMEIONINXCS PECypcoB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBaTh U KOPPEKTHUPOBATH BapUAHTHI
peleHuit ¢ ydéTomM HOBOM MH(pOpMaIu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

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

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]1a4H,
BHOCUTb KOPPEKTHBbI B JI€ITEIIbHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



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

BBIPXaTh AMOLUHM TNPU U3yYEHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIIeHUs 3a/1a4H.

ITPEAMETHBIE PE3YJ/IbTATDBI

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

Yucaa v BIYMCICHUSA

PannonanbHble uncna.

[lepexoauTth OoT oAHON (HOPMBI 3amMKUCH yucen K Apyrou (mpeoOpa3oBbIBaTh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTHU B 0€CKOHEUHYIO JACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHATUS MHOXKECTBA HATYPAIbHBIX YMCEI, MHOXKECTBA LEJIBIX
YHCEJ, MHOXECTBA PALNMOHAIBHBIX YHCEN IPHU PELUICHUWH 3a7ay, NPOBEICHUU
pacCcy)IEHUN U JOKA3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UIIMOHHON 3aMMCH HATYPAIBHOIO YUCIIA.

CpaBHUBATH U YNIOPSAIOYUBATH PALIUOHAIIBHBIC YUCTIA.

BreimonHsaTh, coueTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apru(PMETHUECKUC
JIEUCTBHS C PAMOHAIIBHBIMU YHCIIAMU, UCIOJIb30BaTh CBOMCTBA YMCEN U IIpaBUiIa
JNIEUCTBUN, IPUEMBI PALIMOHAIIBHBIX BBIYMCIIEHUM.

BpINoMHATE AEMCTBUS CO CTENEHSMU C HATYPAJIbHBIMHU IMOKA3aTEIIAMHU.

HaxonuTe 3Haue€HMS YHCIOBBIX BBIPAXKCHUM, COJACPKALIMX PALUOHAIBHBIE
Yyycla W CTENEHU C HaTypalbHBIM IOKa3aTelieM, MPUMEHSTh pa3HOOOpa3HbIe
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 TMPUKHUJIKY M OLEHKY pe3yibpTara
BBIYMCJICHUN, OLICHKY 3HAYEHUU YKCIIOBBIX BBIPAXKXEHUM, B TOM 4YHUCJE IIpU
pPELIEHNN MPAKTUYECKUX 3a7a4.

Pemate TekcToBbIE 3amaud apU(PMETUYECKUM CIOCOOOM, HCIOIb30BAThH
TaONHIIBI, CXEMBbI, YEPTEXKHU, IPYrHe CPEACTBA TMPEACTABICHHUS JaHHBIX TpU
pELICHUY 3a1a4.

Pemate npakTUKO-OpPMEHTUPOBAHHBIE 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]1a4d IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETMMOCTH CYMMBbI U TPOU3BEACHUS LIETbIX YHCEIL.

PacknaapiBaTh HAa MHOKUTEIN HATypaJbHbIC YKCIIA.

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

Haxonute Hambonbmuii OO JenWTelh M HauMMEHbIIee o0Iee KpaTHOE
YHCEJ U UCIIOJb30BaTh UX MIPU PEUICHUM 33/1a4, IPUMEHSITh allroput™ EBKinaa.

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

AuredpanyecKue BbIPpaKeHUs

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.

BeimonHaTe nercTBus (ClokeHue, BEIYMTaHUE, YMHOXKEHHUE) C OJHOWICHAMU
¥ C MHOTOWICHAMHU, MPUMEHSATHh (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS (KBaapaT U
Ky0 CyMMBI, KBaJpaT M KyO pa3HOCTH, Pa3HOCTh KBaJpPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIC JJIsl YIIPOIIICHUS BRIYUCIICHUH.

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

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

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATypAIbHBIMHM IOKAa3aTEIAMHU JJIst
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 AP YHCEN, SBISIIOMIUXCA pPEIIEHUEeM JUHEHHOTro
YpPaBHEHUS 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 IIEPEMEHHBIMU, B TOM
qucie rpapuyecku.

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

DyHKIMHA

Koopaunats! u rpaduxu.

N300pakath HA KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATAM, JTy4H, OTPE3KH, HHTEPBAJIbI, 3aMUCHIBATh YHCIOBBIE TPOMEKYTKH Ha
aJIreOpanvyeckoM si3bIKeE.

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

OyHKIMH.

Ctpouts rpaduKu TMHEUHBIX QYHKIUH.

OnucelBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHHIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PAcCTOSHUE, II€HAa, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00BbEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAlIW3a HHPOpPMAIHH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 Tpa(UKOB peabHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

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

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

K konIry oOyuyeHust B 8 kj1acce oOyJaromuiics OJTyYuT CASAYIONTUE MPEeIMETHbBIC
pe3yJIbTaTHI:
YucJia 1 BBIYUCIEHUS
HppanmonanpHbIe 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, UCIIONB3Yd  HpPU  HEOOXOAMMOCTH  KaJbKYJATOP, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COAEPIKAIIUX KBagpaTHbIE KOPHU, HCIIONIb3Ys
CBOWCTBA KOPHEN.

Hcnonp30BaTh HadaJgbHBIE IPEICTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
Yyucen JJIsl CPAaBHEHUSI, OKPYTJICHUS U BBIUUCIECHUN, N300paXkaTh JACHUCTBUTEIbHBIC
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 UCIIOJIb30BAaHUEM PAa3HBIX CUCTEM U3MEPEHUM.

JlenmuMoCTb.

CB0oOOIHO oOmepupoBaTh TMOHSATUEM OCTaTKa IO MOJYJIO0, NPUMEHSThH
CBOWCTBA CPAaBHEHUM IO MOJYJIIO, HAXOAUTb OCTATKM CYMMBI U IPOU3BEIACHHUS 10
JAHHOMY MOZYJIIO.

AnreOpandeckue BbIPaKeHUS

JpoGHO-panmoHaibHbIE BEIPAKEHHUS.

Haxomuth gomyctuMble 3Hau€HUS MEPEMEHHBIX B JIPOOHO-paIlOHATbHBIX
BBIPKECHHUSIX.

[IpuMeHATh OCHOBHOE CBOWMCTBO PAIMOHAIILHON APOOH.

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

BoInonHATE TOXKAECTBEHHBIE MPe00Opa30BaHMs PAlMOHATBHBIX BBIPAKECHUI.

[TpumensTs mpeoOpa3zoBaHUs BBIPAXKEHHUM IS PEIICHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKH.

CreneHu.

[IpyMEHATh TOHSATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BBIPAXKEHHH, COIEPIKAIIUX CTENEHH C LEIbIM MOKa3aTEeNIEM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe qonycTumple 3HAU€HHS IEPEMEHHBIX B BBIPAKEHUSX, COJIEPHKALIUX
apu(pMeTHYeCcKre KBaJApaTHbIE KOPHH.

BrinonHaTe npeoOpa3zoBaHus HPPALMOHAIBHBIX BBIPAKEHUH, HCHOJB3YS
CBOWCTBA KOPHEMN.

YpaBHeHMs U HEpaBeHCTBA

Pemiars kBagpaTHbie ypaBHEHUS.

Pemats qpo6GHO-panmoHanbHble ypaBHEHUS.

Pemare nuHelHBIE ypaBHEHHs C HapamMeTpaMu, HECIOXKHBIE CUCTEMBI
JIMHEWHBIX YPaBHEHUH C ITAPAMETPAMM.

[IpoBOAUTE HCCIIETOBAaHNS YPABHEHUM M CUCTEM YPABHEHUM, B TOM UYHCIIE C
npUMEHEHueM Trpaduueckux 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 MOJYYCHHBIN 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.

CtpouTts rpaduku GyHKIUI, ONMKUCHIBATH CBOMCTBA YUCIOBOIM (QYyHKIIUHU O €€

rpaduky.

K koHIty 00y4yeHus B 9 kiacce o0y4aromuics MOMyYUT CIETYIOIINE TPeIMETHbIC
pPE3yIbTaTHI:

Yuciia 1 BbIYHCICHUSA

CB0OOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb M- CTENEHH, CTENEHb C
palMOHAJIBHBIM IIOKa3aTelleM, HAaXOAWTb KOPEHb H-U CTENEHU, CTEIEHb C
palroHaIbHBIM [OKA3aTeJIeM, HCIONb3ysS MpPU HEOOXOTUMOCTH KaJbKYJISATOD,
IIPUMEHATH CBOMCTBA KOPHS 11-i CTEIIEHU, CTEIICHU C PALMOHAIBHBIM I10KAa3aTEIIEM.

Hcnonb30BaTh NMOHATHE MHOXKECTBA JCHCTBUTENIBHBIX UYUCEIN IPU PELICHUU
3a/1a4, IPOBEICHUU PACCYKIACHUN U 10KA3aTEIbCTB.

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

AnreOpandeckue BbIPaKeHUS

CBOOOHO oOMEepUpOBaTh MOHATHEM KBAAPATHOTO TPEXUIEHA, HAXOAMTH
KOpPHM KBaJpaTHOI'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 KBaIpaTHBIE 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 YPAaBHEHHUH, 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  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOUAIOLIUE 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 kBagpaTHuHyIO0 (QYHKLHIO MO (hopMyse, 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
IPOIIECC M0 UX XapaKTePUCTUKAM.

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 TMOCIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOW
MJIOCKOCTH.

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

PacroznaBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX H  OECKOHEYHBIX
MOCJICIOBATEILHOCTEH,  OTPAaHUYEHHBIX  IOCJIEIOBATEILHOCTEH, MOHOTOHHO
BO3paCTarOMUX (YOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

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

[TpumMeHsATh METO MaTEeMAaTHYECKOW WHTYKIIUH TIPU PEIICHUH 3a]1a4.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
JyieKTpOHHBbIe (LM pPOBbLIE)
KosmuecTBo yacos o0pa3oBaTe/ibHbIE pecypchbl
Ne ni/m HanmeHoBaHMe pa3ie/ioB U TeM IPOrpaMMbl
Bcero KonTpoabHbie padoThl

1 UMCJIA U BBIYUCJIEHU . PaunonanbHbie 1 |
yucia (MMOBTOPEHHE)

2 OYHKIUWU. Koopaunats! u rpadpuku. OyHKIUU 17 1

3 AJITEBPAMYECKUE BBIPAKEHU . . 0
Bripaxkenus ¢ nepeMeHHBIMU

4 YPABHEHNS U CUCTEMbI YPABHEHU. 10 1
JIuHeltHbIe ypaBHEHUS

5 UNCJIA U BBIUUCJIEHUA. Crenens ¢ 6 0
HaTypaJIbHBIM IOKa3aTelIeM

6 AJITEBPAMYECKUE BBIPAKEHU . 7 |
MHorouneHsl

. AJITEBPAYECKUE BBIPAXKEHU . 14 |
DopMyJIbl COKPAIEHHOTO YMHOXKEHUS
UNCJIA U BBIUUCJIEHUA. lenumocTh 10 0
OYHKIUNU. JIuneitHas GyHKIUS 16 1

10 YPABHEHNS U CUCTEMbI YPABHEHU. 14 1
CucreMbl TMHENHBIX YpaBHEHUN

1 HOBToPeHI/Ie, 0000111eHNEe, CUCTEMATH3 AU 2 |
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8




8 KVIACC

KoanuecTBo 4acoB

JyieKTpOHHBbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIe pecypchl

Ne ni/m HanmeHoBaHMe pa3ie/ioB U TeM IPOrPaMMbl
Beero KonTposbHbIe
padoThI
1 YPABHEHUA U HEPABEHCTBA. HepaBencra 20 1
2 UMCJIA 1 BBIYMCIIEHUA. KBagpaTHbIi KOPEHb 17 1
3 YPABHEHUWA U HEPABEHCTBA. KBagpaTHsie 17 1
yYpaBHEHMUSI
4 AJITEBPAYECKUE BBIPAXXEHUSL. Ipo6Ho- 17 |
palOHAIbHBIE BBIPAKECHUS
5 YPABHEHUWA U HEPABEHCTBA. JIpo6Ho- 19 1
paloHaIbHbIE ypaBHEHUS
OYHKINN 15 1
AJITEBPAMYECKUE BBIPAXXEHU . Crenenn 14 0
YNCJIA 1 BBIYUCJIIEHU . lenumocth 7 1
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AN 10 1
3HAHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8




9 KJIACC

KoanuecTBo 4acoB

daekTpoHHbIe (UU(POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

Jl:;-)lI HaumeHoBaHuUe pa3aesioB U TeM MPOrpaMMbl
Beero KonTposabHbie
padoThI
1 OVYHKIINU 25 1
) YPABHEHUA 1 HEPABEHCTBA. KBanparusie 15 1
HEPaBEHCTBA
3 YPABHEHUA U HEPABEHCTBA. YpaBuenus, )5 |
HEPaBEHCTBA U UX CUCTEMBI
4 UK CJIOBBIE ITOCJTEAOBATEJIBHOCTH U ’5 |
ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXEHUSI. Crenenn 12 1
C pallMOHAJIbHBIM ITOKA3aTCJIICM
6 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATU3AINAS 14 |
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6







IHOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[ToBTOpeHue. PaninoHanbHbie yncna

[ToBTOpenue. CpaBHeHUE,
YIIOPSI0UMBAHNE U apU(PMETHUECKIE
JCUCTBHS C PAllMOHAIBHBIMH YHCIIaMH

IToBrOopenue. Yucnosas npsmas,
MOZYJb YHCIIA

[ToBTOpenue. [IpoteHTsl, 3anuch
MPOIIEHTOB B BUJIE ApoOU U Apodu B
BUJIE MPOIICHTOB

[ToBTOpenue. Tpu OCHOBHBIE 3a/1a4n HA
MPOLIEHTHI

IToBTOpenue. Tpu oCHOBHBIE 3a1a4u Ha
IIPOLICHTHI

[ToBTOpeHue. Pemenne TeKCTOBBIX
3a/1a4 apu(hMETHIECKIM CIIOCOO0M

[ToBTOpenue. Pemenue 3anay u3
peaabHOM MPAaKTUKKA HA YacTH, TpooH,
MPOLEHTHI, TPUMEHEHUE OTHOIIIECHUN U
IIPONIOPLUH IIPU PELIECHUU 3a]1a4

[ToBTOpenue. Pemenue 3anay u3
peaabHOM MPAaKTUKHA HA YacTH, TpooH,




IMPOLCHTLI, HPUMCHCHHUC OTHOIIIEHUU U
MPONOPIIMHI MIPU PENICHUH 3a7a4

[ToBTOpeHue. PeanbHbie 3aBUCUMOCTH;

10 pelIeHne 3a1a4 Ha ABM)KCHHE, padoTy,
MOKYTIKH, HaJIOTH

1 KoHnTtponbHas paborta mo teme
"PamnmoHanbpHEIe ynciia"

12 Koopaunara Touku Ha psiMOi

13 Hucnossle IPOMEKYTKU

14 HucnoBbie TPOMEKYTKH

15 Paccrostare Mex 1y AByMsI TOUKaMH
KOOPJHMHATHOU IIPSAMOM
[IpsimoyronbHas cucTeMa KOOpAUHAT.

16 AOcuucca v OpIMHAaTa TOYKH Ha
KOOPAMHATHOW INIOCKOCTH
[TpsimoyronbHas cuctemMa KOOpAUHAT.

17 AOcuucca v OpIMHAaTa TOYKH Ha
KOOPAMHATHOW IJIOCKOCTH

18 [Ipumeps! rpadguKoB, 3aJaHHBIX
bopmymnamu

19 Urenue rpadKoB peaibHBIX
3aBUCUMOCTEN

20 QOYHKIMOHATIbHBIE 3aBUCHMOCTH MEXIY
BEJIMYUHAMU
[onsarue Gpynkiuu. OyHKIUSA KaK

21 MaremMaTu4yecKas MOJEIb PeaJbHOrO
nporecca

22 [onsarue Gpynkiuu. OyHKIUSA KaK




MaTeMaTHYECKasi MOJICIb PEAIbHOTO
mporecca

[onsarue Gpynkiuu. OyHKIUSA KaK

23 MaTeMaTU4YeCcKasi MOJEb PEAIIBHOTO
nporecca

24 OO6nacth onpeesieHus ¥ 00J1acTh
3HAYCHUU (PYHKITUN

)5 OO6nacth onpeesieHust ¥ 00J1acTh
3HAYCHUU (PYHKITUN

26 Crioco0bI 3a1aHus PYHKIUU

27 I'padux byHKIIN

)% KonTtponsHas pabora o Teme
"Koopnunats! u rpapuku. Oyaximm”

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPQ)KEHUS C IEPEMEHHBIMHU

30 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPAXXEHUS C IEPEMEHHBIMU

31 BripaxkeHue ¢ nepeMeHHbIMHU. 3HAYCHHE
BBIPQ)KEHUS C IEPEMEHHBIMHU

1 [IpencraBieHne 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJE (POPMYJIbI

13 [IpencraBieHne 3aBUCUMOCTH MEXITY
BEJIMYMHAMU B BUJE POPMYJIbI

34 Brruucnenus no gopmynam

35 Brraucnenus mo popmynam

36 YpaBHEHHE C OAHOU IIEPEMEHHOM.

Kopens ypaBHeHUs




CaoiicTBa ypaBHEHH C OJJHOI

37 .
MEPEMEHHOM

18 CBoiicTBa ypaBHEHHH C OJJHOI
MIEPEMEHHOM

39 PaBHOCHJIBHOCTH ypaBHEHHIT

40 YpaBHEeHME KaKk MaTeEMAaTUYECKas
MOJEJIb pEaIbHOU CUTYallUuH

41 Yucno KopHEW TUHEMHOTO ypaBHEHUS

42 Hucno KopHen JTMHEMHOTO YpaBHEHUS

43 Pemienne TeKCTOBBIX 33/1a4 C TOMOIIBIO
JIMHEUHBIX YpaBHECHUN

44 JIuHeitHoe ypaBHEHUE, coJiepKaiee
3HaK MOAYJIS
KonTtponsHas pabora mo Temam

45 "BbIpakeHus ¢ nepeMeHHbIMU ",
"JIuHeitnble ypaBHEHUS"

46 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM

47 CBolCTBa CTENEHH C HATYPAJTbHBIM
MIOKa3aTeseM

43 CBolicTBa CTENEHU C HATYpaJIbHbIM
IOKa3aTeneM

49 CBoliCTBa CTENEHH C HATYPAJTbHBIM
IOKa3aTesneM

50 3amnuce ynucia B JeCITUYHON
MO3ULIMOHHON CUCTEME CUHUCIICHUS

51 3anuce 4yKciia B JeCATUYHOMN

HOSHHHOHHOfI CHUCTEMC CUHUCIICHUA




OpnnHowieHbl. OJHOUIEH CTaHAAPTHOTO

32 Buaa. CTeneHb OqHOYIEHA !
53 OpnnowieHbl. OJHOUIEH CTaHAAPTHOTO )
Buza. CTeneHp ogHOWIEHA
MHuorouniensl. MHOTO4JICH
54 cTaHaapTHOro Buja. CTeneHb 1
MHOTOYJICHA
MHuorouniensl. MHOTO4JICH
55 cTaHaapTHOro Buja. CTeneHb 1
MHOTOYJICHA
56 CrokeHHe U BEIYUTaHUE MHOTOYJICHOB 1
57 CrokeHne U BEIYUTaHNE MHOTOYJICHOB 1
58 CrokeHHe U BEIYUTaHNE MHOTOYJICHOB 1
59 VYMHOXEHHUE U IeJIEHNE MHOTOYWIEHOB 1
60 YMHOKEHHUE U JIeJIEHHE MHOTOYJICHOB 1
61 VYMHOXEHHUE U IeJIEHNE MHOTOYWIEHOB 1
62 VYMHOXEHHUE U IeJIEHNE MHOTOYWIEHOB 1
63 [IpeobpazoBaHue 1ETOT0 BBIPAKEHUS B 1
MHOTOYJICH
64 [IpeoOpazoBaHme 11ET0TO BEIPAKECHUS B 1
MHOTOYJICH
65 [IpeobpazoBaHue 1ETOr0 BBIPAKEHUS B 1
MHOTOYJICH
66 Kopau mHOrowiena 1
67 Kopuu MmHorounena 1
63 ToxnaectBo. ToxaecTBEHHBIS 1

npeoOpazoBaHus aNredpandecKux




BBIPAKECHUI

ToxnectBo. TOXIECTBEHHBIE

69 npeoOpazoBaHus aNredpandecKux
BBIPAKECHUI
ToxnectBo. TOXIECTBEHHBIE

70 npeoOpa3oBaHmsl AreOpandecKux
BBIPAXKEHUI
ToxnecTBo. TOXIECTBEHHBIE

71 npeoOpa3oBaHmsl AreOpandecKux
BBIPAXKEHUI
ToxnectBo. ToxkKIECTBEHHBIE

72 npeoOpazoBaHus aNredpandecKux
BBIPAXKEHUI

73 Jloka3aTenbCTBO TOXKIECTB
KoHTponbHas paboTta 1mo Temam

74 "Crenenb ¢ HaTypaJIbHBIM
nokazareniem", "MHorouiaeHs!"

75 KBagpaT cymMBbI 1 KBaJipaT pa3HOCTH
JBYX BBIPAXKCHUU

76 KBagpaT cyMMbI HECKOTBKUX
BBIPAKECHUI

77 Ky6 cymmBbI 1 Ky0 pa3HOCTH IBYX
BBIPAXKEHUIN

78 Pa3HOCTB KBapaTOB ABYX BBIPAKCHUI

79 [TpousBeneHre pa3sHOCTU U CYMMBI IBYX
BBIPAXKEHUI

20 [TpousBeneHne pa3sHOCTU U CYMMBI IBYX

BBIPAXKEHUIN




CymMa u pa3HOCTh KyOOB JIBYX

81 .
BBIPKECHUI

22 CymMa u pa3HOCTh KyOOB JIBYX
BBIPAKECHUI

23 Pa3znoxxenune MHOrousneHa Ha
MHOHUTEIH
[IpousBeneHue pa3HOCTH CYMMBI IBYX

84 BBIPOKECHHM, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPAXKECHHI

25 Paznoxenne MmHOrOwIeHa Ha
MHOKHUTEIH

26 Boinecenue 0611ero MHOKHUTENS 32
CKOOKH

87 MeTton rpynnupoBKu

28 KonTtponbHas pabora o Teme
"@opMyJIbl COKpAIIEHHOTO YMHOK€EHNA"

29 JemumocTs 1enbix uncen. CBoiicTBa
JEITUMOCTH

90 Henumocts nenbix uncen. CBoicTBa
JETUMOCTH

91 [IpocTeie u cocTaBHbIC ynciia. YETHBIE U
HEUYETHBIC YuCIa
IIpusnaku genumoctr Ha 2, 4, 8, 5, 3, 6,

92
9,10, 11
[Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6,

93
9,10, 11

94 [Ipu3Haky AETUMOCTH CYMMBI U

MPOU3BCACHUS LCIIbIX YHUCCII ITPU




pelieHuu 3aaa4y

HauOonpmmii 001l 1euTens u

95 HaMMeHbIIIee 00I1Iee KPaTHOE ABYX 1
qrcen
96 B3aumHo nipocThie uncia 1
97 Anroputm EBknnpa. Jlenenue c 1
OCTaTKOM
08 CpaBHEHUS LENBIX YUCEI 10 MOYIIIO 1
HATYypaJIbHOTO YHUCIIa
99 Jlunelinas QyHKIus, €€ CBONCTBA 1
100 Jlunetinas QyHKIus, e€ cBOHCTBA 1
101 Jluneiinas QyHkius, e€ cBOCTBa 1
102 I'paduk nuneitHON QyHKINU 1
103 I'paduk nuHEHHON QyHKITUN 1
104 I'paduk nuneitHON QyHKINU 1
105 I'paduk nuHEHHON QyHKITUN 1
106 I'paduk pynkumm y = | X | 1
107 I'paduk GyHKIIN y = | X | 1
108 I'paduk pynkumm y = | X | 1
109 I'paduk GyHKIIN y = | X | 1
110 Kycouno-3anannbie GyHKuun 1
111 Kycouno-3anannbie GyHKuIun 1
112 Kycouno-3aannpie ¢yHKIIMN 1
113 Kycouno-3anannbie GyHKuun 1

114

KoHTponbHas paboTta 1mo Temam
"Nemamocts", "JIunetinas pyHkims"

—




115

YpaBHEHUE € IBYMs IEPEMEHHBIMU

116

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU

117

I'paduk 1uHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMHU

118

I'padux 1uHEHHOTO YpaBHEHUS C ABYMS
[IEPEMEHHBIMU

119

CucreMbl TUHEUHBIX YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU

120

CucreMbl TMHENHBIX YPAaBHEHUI €
JIBYMsI IEPEMEHHBIMU

121

I'paduueckuii MeTO perIeHHsI CUCTEMBI
JIMHEUHBIX YPABHEHUH C ABYMsI
[IEPEMEHHBIMU

122

['padpuaeckuii MeTO pEIICHUST CUCTEMBI
JIMHEUHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

123

Pemenue cucrem TMHEHHBIX YpaBHEHUM
C IBYMsI IEPEMEHHBIMH METOI0M
MOJICTAHOBKU M METO/IOM CJIOXKEHHUS

124

Pemienue cucreM JIMHEWHBIX YPaBHEHUN
C IByMs IEPEMEHHBIMU METOAOM
MOJICTAHOBKU M METOOM CIIOKECHHUS

125

Pemienue cucreM JIMHEWHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMU METOJIOM
IIOJICTAHOBKHU U METOJIOM CJIOKEHUS

126

Pemenue cucrem TMHEHHBIX YpaBHEHUM
C ABYMs INICPCMEHHBIMH MCTOAOM
noACTAaHOBKH U METOAOM CJIOKCHUA




Cucrema 1ByX JMHEHHBIX YPaBHEHUI €

127 JIBYMsI IEPEMEHHBIMU KaK MOJIEIb 1
peabHOM CUTyaluu

128 KonTtponsHas pabora o Teme 1
"CucreMbl TMHENHBIX ypaBHEHUI"

129 [ToBTOpenue u 0600meHne. Beipaxkenus 1
C IepeMeHHBIMU

130 [ToBTOpenue u 0600meHne. CTerneHs ¢ 1
HaTypaJIbHBIM IOKa3aTesleM
[ToBTOpenue u 0606menue. OTHOUTICHBI

131 ¥ MHOTOWICHBI. TOXIeCTBEHHBIC 1
npeoOpazoBaHus aNredpandecKux
BBIPAXKEHUMN

132 HOBTOp?HI/Ie u 0606menne. opmyisi )
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpeHHEe 1 0000IIEHNE. 1
Koopaunarts! u rpaduxmu.

134 [ToBTOpenue u 06061meHue. JInneinas )
¢GyHKIUsA U €€ CBOHCTBA

135 Hrorosast kKoHTpoOJbHASA paboTa 1
[ToBTOpenue u 0600IeHNE. Permenue

136 CHCTEM JINHEWHBIX YPABHEHUM C ABYyMS 1
NepEeMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




8 KVIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

UucnoBbie HEpAaBEHCTBA

CBolicTBa YUCIOBBIX HEPABEHCTB

CBolicTBa YHCIIOBBIX HEPABEHCTB

AW N | =

Jl0Ka3aTenbCTBO HEPABEHCTB

[N P G U —

HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOTHE HEPaBEHCTBA

HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOTHe HEpaBeHCTBA

Cnoxxenue u YMHOXCHUC YUCIIOBBIX
HepaBeHCTB. OlIeHMBaHUE 3HAUCHUS
BBIPAXKECHUS

Cnoxxenue u YMHOXCHUC YUCIIOBBIX
HepaBeHCTB. OlIeHMBaHUE 3HAYCHUS
BBIPAXKECHUS

[ToHsiTHE O pellIeHNN HEPABEHCTBA C
OJIHOM mepeMeHHO. MHOKeCTBO
peLICHUI HEPABEHCTBA

10

[TonsiTHe O peneHnu HepaBEHCTBA C
OJIHOM mepeMeHHO. MHOKeCTBO
peLIeHU HEpaBEHCTBA

11

PaBHOCHIIBHBIE HEpABEHCTBA.
HepasencrBo-ciencraue




12

YucoBble IPOMEKYTKH

JIuHeitHoe HepaBEHCTBO ¢ OHOMN

13 IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

14 Pemienue nuHEMHBIX HEPABEHCTB C OJJHOM
MepEeMEHHON

15 PelreHne nuHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN

16 Pemienue nuHEMHBIX HEPABEHCTB C OJJHOM
MEPEMEHHOMN

17 CucTeMbl TMHEUHBIX HEPABEHCTB C OJHOM
MepEeMEHHON

13 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOMN
Pemrenne TeKCTOBBIX 33/1a4 C IOMOIIBIO

19 JINHENHBIX HEPABEHCTB C OJHOMN
MEPEMEHHOMN

20 KontponbHas padoTa mo teme
"HepaBencrna"

21 KBanpaTtHbie KOpHU

” Apudmernueckuii KBapaTHBIN KOPEHb U
€ro CBOMCTBA

7 Apudmerndeckuii KBapaTHBIN KOPEHb U
€ro CBOMCTBA

24 IlonsATHE HPPALIMOHAIIBHOTIO YUCIIA.
JlencTBUA ¢ UpPALMOHAIBHBIMU YUCIIAMU

)5 CBoiicTBa ICUCTBHI C UPPALIMOHATBHBIMU
YUCIaMHU

26 CaolicTBa AEHCTBUH C UppallMOHATIbHBIMU




qucjiaMu

27

CBoiicTBa ICMCTBHI C MPPALIMOHATBHBIMU
qyucjiamMun

28

CpaBHeHUE UppaOHATbHBIX YUCEI

29

CpaBHeHME UppaALMOHATBHBIX YHCET

30

MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.
[IpeacraBneHust 0 pacIIUupPeHUIX
YHUCIOBBIX MHOYKECTB

31

JlonmycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPAXKEHUSX, COJIEPKALINX
apudmeTnyecKkre KBaJpaTHble KOPHU

32

JlonycTuMble 3HaUEHUSI IEPEMEHHBIX B
BBIPAXKEHUSX, COJIEPIKALINX
apupMeTHYeCcKre KBaJIpaTHbIe KOPHU

33

ToxnecTBeHHbIE TPeoOpa3zoBaHus
BBIPAKCHUH, COAEPIKALLUX
apupMeTHYeCKe KBaJIpaTHbIe KOPHU

34

ToxnecTBeHHBIC TTPEOOPA3OBAHMS
BBIPAYKEHHI, COIEpKAINX
apudmeTnuecKkre KBapaTHbIE KOPHU

35

ToxnecTBeHHBIC TTPEOOPA3OBAHMS
BBIPAYKEHHI, COIEpKAINX
aprupMeTHIECKUE KBAPATHbIC KOPHU

36

ToxxnecTBeHHBIE TIPEOOpPaA3OBaAHUS
BBIPAYKEHH, COIEPKALLNX
aprupMeTHIECKUE KBAPATHbIC KOPHU

37

KonrponsHast pabora o Teme
"KBanpaTHslii KOpeHb"




38

KBagparnoe ypaBHeHuE

39

dopmyiia KOpHEH KBAJIPaTHOTO
ypaBHeHus. KonnuecTBo
JEACTBUTEIbHBIX KOPHEW KBAJIPATHOTO
YpaBHEHUSA

40

dopmyiia KOpHEH KBAJIPaTHOTO
ypaBHeHud. KonnuectBo
JEWCTBUTEIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

41

dopmyiia KOpHEN KBAJIPaATHOTO
ypaBHeHud. KonnuecTBo
JNEWCTBUTEIbHBIX KOPHEW KBaJPATHOTO
YpaBHEHUSA

42

dopmyiia KOpHEN KBAJIPaATHOTO
ypaBHeHud. KonnuecTBo
JEWCTBUTEIbHBIX KOPHEW KBAJIPATHOTO
ypaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

YpaBHeHUsI, CBOAUMBIE K IMHEHHBIM
YpaBHEHHUSM WM K KBaJIPATHBIM
YpaBHEHUSIM

46

YpaBHEHUSI, CBOAUMBIE K JINHEHHBIM
YPaBHEHUSAM WM K KBaJIPATHBIM
YPaBHEHHUSIM

47

KBanpaTHO€ ypaBHEHUE C MapaMeTPOM

48

Pemienue kBagpaTHBIX YpaBHEHUM C
napameTpamu




PemreHne kBagpaTHBIX YpPaBHEHUI C

49
napameTpamu

50 Pemrenne kBagpaTHBIX YpaBHEHU,
COJIeprKaIlMX 3HaK MOIYJIS

51 Pemenue kBagpaTHBIX ypaBHEHU,
COJIep KaIINX 3HaK MOIYJIsS

5 VYpaBHEHME KaK MaTEMAaTUYECKasl MOJIENb
peanbHOM CUTYyaluu

53 Pemenne TekcToBBIX 3auz[aq C IIOMOILBIO
KBaJpaTHBIX YpaBHEHHH

54 KontponbHas padoTa mo teme
"KBanparHubie ypaBHEeHUA"

55 PanvoHanbHbIE BBIpaKEHUs

56 ToxnecTBeHHbIE TPe0Opa3OBaHUs
palnMoHaIBHBIX BBIPAKEHUI

57 ToxnecTBeHHbIE TPe0Opa3OBaHUs
paloHaIbHBIX BBIPAXKEHUHN

58 ToxnecTBeHHbIE TPeodpa3zoBaHUs
palMoOHAIBHBIX BBIPAXKEHUI

59 ToxnecTBeHHbIE TPe0Opa3OBaHUs
paloHaIbHBIX BBIPAXKEHUI
Anrebpandeckas q1po0b. JlomycTumbie

60 3HAYCHHS TIEPEMEHHBIX B APOOHO-
paIMOHAIbHBIX BBIPAXKEHUIX
Anrebpanueckas 1po0b. JlomycTumbie

61 3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
paIMOHAIbHBIX BBIPAXKEHUIX

62 Anrebpanueckas 1po0b. JlomycTumbie




3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BBIPAKEHUAX

OcHOBHOE CBOWCTBO anredpanyeckon

63
napobu

64 OcCHOBHOE CBOMCTBO aJIreOpandecKou
npodu

65 CrnosxeHue ¥ BBIYUTAHNUE ANTreOpandecKux
npobeit

66 CrnosxeHue ¥ BBIYUTAHUE ANTreOpandecKux
npoOeit

67 YMHOXEHUE U JIeJIeHHe anredpandeckux
npobeit

68 YMHOXKEHUE U JefIeHHe anre0panyeckKux
npoOeit

69 YMHOXKEHUE U JefIeHHe anre0panyeckKux
npoOeit

70 BozBenenue anredpandeckoit 1poou B
CTETEHb

71 Konrtponsnas padora no reme "IpoOHo-
paloHaIbHbIE BEIPAXKECHUS"

72 JIpoGHO-paloHanbHbIe YpaBHEHUS
Pemenue npo6HO-paliioHaNbHBIX

73 YpPaBHEHUU, CBOJSIIMXCS K JIMHEHHBIM
YpaBHEHUSIM
Pemenue 1po6HO-paiMoOHaTBHBIX

74 YPaBHEHUU, CBOISIIMXCS K JIMHEHHBIM
YpaBHEHUSM

75 Pemenue 1po6HO-paiMOHaTBHBIX




YPaBHEHUU, CBOISIIMXCS K JIMHEMHBIM
YPaBHEHHUSIM

76

Pemenue 1po6HO-paiMOHaTBHBIX
YpaBHEHHH, CBOJAIINXCSA K KBaIPaTHBIM
YpaBHEHHSIM

77

Pemenue npoOHO-paninoHanbHBIX
yYpaBHEHUM, CBOSIINXCS K KBaAPATHBIM
YpaBHEHUSIM

78

Pemenue npoOHO-paninoHanbHBIX
yYpaBHEHUM, CBOSIIUXCS K KBaAPATHBIM
YpaBHEHHUSIM

79

Pemenue 1poOHO-paiMoOHaTBHBIX
YpaBHEHHUI METOIOM 3aMEHBI
MepEeMEHHON

80

Pemenue 1poOHO-paiMoOHaTBHBIX
YpaBHEHHI METOJIOM 3aMEHbI
MEPEMEHHOMN

81

Pemenue npo6HO-paliioHaNbHBIX
YPaBHEHUI METOJIOM 3aMEHBI
MEPEMEHHOM

82

Pemenue npo6HO-paliiOHaNbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
MepEeMEHHON

83

Pemnrenne TeKCTOBBIX 3a7a4 C TOMOIILIO
JTPOOHO-pallMOHATIBHBIX YPaBHEHUH

84

Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
IpoOHO-pallMOHATIBHBIX YPaBHEHUH

85

Pemnrenne TeKCTOBBIX 3a7a4 C OMOIILIO




IpoOHO-pallMOHATIBHBIX YpaBHEHUN

Pemnrenne TeKCTOBBIX 3a7a4 C TOMOIILIO

86 IpoOHO-pallMOHATIBLHBIX YPaBHEHUN

27 Penrenne TeKCTOBBIX 3a/1a4 C TOMOIIIBIO
IpoOHO-PallMOHATIBHBIX YPaBHEHUN

28 Perienue TeKCTOBBIX 3a/1au C TOMOIIIBIO
IpOOHO-pallMOHABHBIX YPaBHEHUH

29 I'paduaeckas naTEpIIpETALINS YpaBHCHUM
C IByMSs IEpEMEHHBIMH

90 Kontponbnas padota o teme "J[pobHOo-
palMoOHAIbHBIE YpaBHEHUS"

91 OO6nacTh onpeneneHus] © MHOXKECTBO
3HAaYeHUN QYHKIIUU

9 OO0nacTh ornpeneneHus: © MHOKECTBO
3HAaYeHUN QYHKIIUU

93 Cnioco0wl 3amanus GyHKITAN

94 I'padux pyHKIHN
UteHue cBOMCTB GyHKIHMH TI0 €€

95 rpaduxy. [Ipumeps! rpadukoB GyHKIHH,
OTPaKAIOIINUX PeATbHBIE MPOIIECCHI
OYHKIHH, OMICHIBAIOIIUE MPSIMYIO U

96 0o0paTHYIO TTPONOPIIMOHAIbHBIC
3aBUCUMOCTH, UX TpapuKu
OYHKIHH, OMICHIBAIOIIUE MPSIMYIO U

97 00paTHYIO IPONOPLHOHATILHBIE
3aBUCUMOCTH, UX IrpaduKu

08 OyHKIIUH, OMMCHIBAIOIINE MPSIMYIO U

00paTHYIO TPOMOPIIMOHATILHEIE




3aBUCUMOCTH, UX Irpaduku

99 OyHKIUA y = X2 U €€ CBOWCTBA 1
100 OyHKuMs y = X2 1 €€ CBOMCTBa 1
101 @OyHkuus y = X3 u € cBoiicTBa 1
102 DyHKIUA Y =K/X U €€ CBOHCTBA 1
103 OyHKIUA Y =K/X U e€ CBOicTBa 1
104 OyHKIUA Y =VX U €€ CBOWCTBA 1
105 KonrponsHas pabora o Teme 1
"OyHkuun"
106 CreneHb C LIEJIBIM IT0Ka3aTeIeM 1
107 CBoiicTBa CTENEHHU C LIEJIBIM TTOKa3aTesieM 1
108 CBolicTBa CTEIEHH C IIEIBIM ITOKa3aTeIeM 1
109 CBoiicTBa CTENEHHU C LIEJIBIM TTOKa3aTesieM 1
[IpeoOpazoBanme BhIpaKEHUH,
110 coJiepKalluX CTEIEHU C LETbIM 1
MOKa3areieM
[IpeoOpazoBanme BhIpaKEHUH,
111 COJICPIKAIIMX CTETNIEHU C LIEJIBIM 1
MoKazareiem
[IpeoOpazoBanme BhIpaKEHUH,
112 COJICPIKAIIMX CTETNIEHU C LIEJIBIM 1
MoKazareiem
113 CrangapTHbIN BUJ yKca 1
114 CrangapTHbIN BU]T YKCTIa 1
115 JleiicTBHsI ¢ YKClIaMU, 3aITUCAaHHBIMU B 1
CTaHJIapTHOM BUJIE
116 JlecTBus ¢ unciaMu, 3aNIMCaHHBIMU B 1




CTaHJIapTHOM BHUJE

117

PazMepbl 00bEKTOB OKPYKAFOIIETO MHPA,
AJIUTCIIBHOCTD IMMPOLICCCOB B
OKpY’KaIOIIeM MUPE

118

PazMepbl 00bEKTOB OKPYKAFOIIETO MHPA,
JUTUTENILHOCTH TIPOIIECCOB B
OKpYIKaroIieM MHUpe

119

PazMepbl 00bEKTOB OKPYKAFOIIETO MHPAa,
JUTUTENILHOCTH TIPOIIECCOB B
OKpYIKaroIieM MHUpe

120

Jlenenue ¢ octaTkoM

121

CpaBHEHMS TIETBIX YUCEIT TTO MOJTYITIO
HaTypaJbHOTO YHCIIa

122

CpaBHEHUS LENBIX YUCEIT IO MOJTYIIIO
HaTypaJIbHOTO YKcia

123

CBolicTBa CpaBHEHUI 110 MOZYJIIO

124

CBoiicTBa CpaBHEHHI IO MOIYJIIO

125

OcTaTku CyMMBbI U TPOU3BEACHUS 110
JAHHOMY MOJYJIEO

126

KontponbHas paboTa mo TeMam
"Crenenn", "lenumocts"

127

[ToBTOpenue u o6obmeHue. Pemenune
JINHEMHBIX HEPABEHCTB C OJHOMN
MEPEMEHHOMN U CUCTEM JIMHEWHBIX
HEPABEHCTB C OJTHOM NMEPEMEHHON

128

[ToBTOopenue u o6oOmeHue. Pemenue
JINHEMHBIX HEPABEHCTB C OJHOMN
MEPEMEHHOMN U CUCTEM JIMHEWHBIX




HEPABEHCTB C OJHOU IIEPEMEHHOMU

[ToBTOpeHue 1 0600IIEHNE.
129 ToxxnecTBeHHBIE TIPEOOpPaA3OBaAHUS
BBIPAYKEHH, COIEPKALLUX

apupMeTHYECKe KBaJIpaTHbIe KOPHU

[ToBTOpenue u o6obmeHue. Pemenune
130 KBaJI[paTHBIX ypaBHEHU. Pemenue
TEKCTOBBIX 33/1a4 C MOMOIUIBIO

KBaJPaTHBIX YPAaBHEHUI

[ToBTOpenue u o6odmeHue. Pemenune

131 .
3a/1a4 U3 peaNbHON KU3HU

[ToBTOpenue u o0o0IIEHHE.
132 ToxxnecTBeHHBIC TTPEOOPA3OBAHUS
paloHaIbHBIX BBIPAXKEHUN

[ToBTOopenue u o6oOmeHue. Pemenue
IpOOHO-pallMOHANILHBIX YpaBHEHUH,
133 CBOOAIINXCSA K JIMHEUHBIM WJIH K
KBa/IpaTHBIM ypaBHEHHsM. Perenue
TEKCTOBBIX 33/1a4 C TOMOIIBIO IPOOHO-

palMOHANBHBIX YPaBHECHUM

[ToBTopenue u o6o0meHue. Pemenue
134 TEKCTOBBIX 33Ja4 pa3IMuYHbIMU
criocobamu

135 HToroBast KOHTpOJbHAs paboTa

[ToBTOpenue u o6odmeHue. Pemenune

136 .
3a/1a4 U3 peaNbHON KU3HU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Oynknusa. CBoicTBa QYHKIMN: HYITH
(GyHKINHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA
(GyHKINHU, TPOMEXKYTKH BO3pACTaHUS U
yObIBaHUA (HYHKIMU, YETHBIC U HEUETHBIE
¢byHKuMM, HanboJIbIIIee U HAUMEHbBIIIEEe
3Ha4YeHUs1 QyHKIUU

Oynknusa. CBoicTBa QYHKIMN: HYITH
(GyHKINHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA
(GyHKINHU, TPOMEXKYTKH BO3pACTaHUS U
yObIBaHUA (HYHKIIMU, YETHBIC U HEUETHBIE
¢byHKuMM, HanboJIbIIee U HAUMEHbIIIee
3Ha4YCHHS QYHKIIUH

[Toctpoenue rpapukoB GyHKIIHIA ¢
MIOMOIIIBIO TTpeoOpa3oBaHui

[TocTpoenue rpadgukoB GpyHKITHI C
MTOMOIIIbIO TTPeoOpa30BaHUMA

KBanparssiii Tpéxunes. Kopau
KBaJPaTHOr'0 TPEXUIICHA

PasnoxeHne kBagpaTHOro TpEX4seHa Ha
JIMHEWHBIE MHOKUTEIIN

Pa3noxxeHue kBapaTHOTO TpEXWIEeHA Ha
JTUHEIHbIE MHOXKUTEIN




KBagpatuunas pyHKIus 1 €€ CBOMCTBA

[TapaGosna, KOOpAMHATHI BEPIIHMHBI

? napaboIIbl, 0Cb CHMMETPHH MapadoIbl

10 [TocTpoenue rpaduka KBaagpaTHIHON
byHKIIH

1 [TocTpoenue rpaduka KBaapaTUIHON
byHKIIIN

12 [TocTpoenue rpadguka KBaapaTHIHON
byHKITIN
[Tonoxenue rpaduka KBaIpaTHIHON

13 (GyHKIMH B 3aBUCUMOCTH OT €&
ko3 pureHToB
[Tonoxenue rpaduka KBaApaTUIHON

14 (GyHKINMU B 3aBUCHMOCTH OT €€
ko3 pureHToB

15 Hcnonb30BaHue CBOKWCTB KBaAPaTUYHOM
(GyHKIMU 1715 pelieHus 3a/1a4

16 Hcnonb3oBaHue CBOMCTB KBaAPaTUYHOM
GyHKIUY 1715 peneHus 3aaa4

17 Hcnonb3oBaHue CBOKWCTB KBaAPaTUYHOM
GyHKIUY 1715 peneHus 3aaa4

13 Crenennble (YHKIIMU C HATYypaTbHBIMU
MOKa3aTesIMH, UX TpaUKH U CBOMCTBA

19 Crenennble QyHKIUU C HATYpaIbHBIMU
MOKa3aTeIsiMU, UX TpapuKu U CBOWCTBA

20 Crenennble (YHKIIMU C HATYypaTbHBIMU
MOKa3aTeIsiMU, UX TpapuKu U CBOWCTBA

21 Crenennble (YHKIIMU C HATYypaTbHBIMU




MOKa3aTesIMH, UX TpayKH U CBOMCTBA

I'padukn GyHKmmic: y=\x , y=3x,y=|

22
X |

3 |Fpa(bm<1/1 dyskmmit: y =Vx , y=x,y=|x

24 I'paduxu Gpyskmumit: y=Vx , y=x,y=|
X |

25 Kontponbras padota mo teme "dyukmun"
[TonsiTe 0 peleHrny HepaBEHCTBA C OAHOM

26 nepeMeHHON. MHOXeCTBO pelIeHUt
HEpaBEeHCTBA

7 KBanpaTHble HEpaBEHCTBA C OJJHOM
MEPEMEHHOMN

)3 KBanpaTHble HepaBeHCTBA C OJTHOU
MEPEMEHHOMN

79 Pemenue HepaBeHCTB rpaduyecKum
METOJIOM U METOJIOM UHTEPBAJIOB

30 Pemenne HepaBeHCTB rpaduIecKuM
METOJOM U METOJOM UHTEPBAJIOB

31 HepaBeHnctBa, coneprkaiine 3HaK MOy

32 HepaBenctBa, comepikaliue 3HaK MOAYIsS

1 CucreMbl HEpaBEHCTB C OJTHOM
MEPEMEHHOMN

14 CucreMbl HEpaBEHCTB C OJTHOU
MepEeMEHHOM

35 Perrenne TeKCTOBBIX 33]1a4 C TOMOIIBIO

HCPAaBCHCTB, CUCTCM HCPABCHCTB




36

Pelenne TeKCTOBBIX 3aJa4 C IOMOIILIO
HCPaBCHCTB, CUCTEM HEPABCHCTB

37

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemenue HepaBeHCTBA € ABYMS
[IEpEMEHHBIMU

38

I'paduueckuii MeTo perieHus: CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

39

CucreMbl HEPaBEHCTB C JBYMsSI
MepeMEHHBIMU

40

KonrponsHast pabora o Teme
"KBanpaTHble HepaBeHCTBA"

41

buxBaapaTHbie ypaBHEHUs

42

IIpuMepsl IpUMEHEHU METO0B
PaBHOCHIIBHBIX MPEOOpa30BaHUA, 3aMEHbI
NEPEMEHHOMH, rpa)uueckoro MeTo1a npu
peleHny ypaBHEHU 3-i U 4-i1 cTeneHei

43

IIpuMepsl IpUMEHEHU METO0B
PaBHOCHIIBHBIX MPEOOpa30BaHUA, 3aMEHbI
NEepPEMEHHOH, rpa)uueckoro MeTo1a Mpu
pelIeHnH ypaBHEHU 3-i U 4-i1 cTeneHei

44

IIpuMepsl IpUMEHEHU METO0B
PaBHOCHIIBHBIX MPEOOpa30BaHMA, 3aMEHBI
NEepPEMEHHOH, rpa)uIeckoro MeTo1a Mpu
pelIeHny ypaBHEHU 3-i 1 4-i1 cTeneHei

45

Pemenue 1po6HO-paiMoOHaTBHBIX
YPaBHEHUI U HEPABEHCTB

46

Pemenne npo6HO-paliioHaNbHBIX
YpaBHEHUI U HEPABEHCTB




47

Pemenue 1po6HO-paiMoOHaTBHBIX
YpaBHEHUI U HEPABEHCTB

48

Pemenue 1poOHO-paiMoOHaTBHBIX
YPaBHEHUI U HEPABEHCTB

49

Pemenue cucrem ypaBHEHH C ABYMS
MepeMEHHBIMU

50

Pewenue cucreM ypaBHEHUN ¢ ABYMs
[IEpEMEHHBIMU

51

Pemrenue npocrenmmx cucreM
HEJIMHEUHBIX YPABHEHUN C ABYyMS
[IEPEMEHHBIMU

52

Pemenue npocreimux cucrem
HEJIMHEHNHBIX YPAaBHEHUM C TBYMsI
NepeMEHHbIMU

53

Pemenue npocreimux cucrem
HEJIMHEHNHBIX YPAaBHEHUM C TBYMSI
MepeMEHHBIMU

54

Pemrenue npocrenmmx cucreM
HEJIMHEUHBIX YPABHEHUN C ABYyMS
IIEPEMEHHBIMU

55

I'padmyeckuit METO] peIIeHHs] CUCTEMBI
HEJIMHEUHBIX YPABHEHUN C ABYyMS
[IEPEMEHHBIMU

56

I'paduaeckuii MeToa pereHus: CUCTEMBI
HEJIMHEUHBIX YPABHEHUN C ABYyMS
[IEPEMEHHBIMU

57

CucreMa IByX HEJTMHEMHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU KaK MOJEIb




peanbHON CUTyalluu

58

CucreMa IByX HEJTMHEMHBIX YPABHEHUM C
ABYMA ICPCMCHHBIMHA KaK MOJCIIb
peanbHON CUTyalluH

59

CucreMa IByX HEJTMHEMHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU KaK MOJEIb
peanbHOM CUTyaluu

60

CucreMa IByX HEJTMHEMHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU KaK MOJEIb
peanbHOM CUTyaluu

61

Cucrema HETMHENHBIX YpaBHEHUH €
rapaMeTpoM

62

CucreMa HEIMHEHHBIX YPAaBHEHUM C
rnapameTpom

63

CucreMa HETMHEHHBIX YPAaBHEHUM C
napameTpom

64

[Ipocrelire HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CUCTEMBbI

65

Kontponbhas padota mo teme "YpaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI"

66

IToHsTHE YHCIIOBON MOCIIEIOBATEILHOCTH.
Koneunsie u 0eckoOHEYHBIE
MMOCIEI0BATEILHOCTH

67

OFpaHI/I‘-IeHHaSI IIOCIIEI0BATCIIBHOCTD.
MOoHOTOHHO Bo3pacTatomias (yobIBaromas)
MOCJIEI0BATEIbHOCTh

68

CriocoObI 3a/1aHMS MOCIIEA0BATCIIBHOCTH
OIUCATEIIbHBIHN, TAOJUYHBIN, C TTOMOIILIO




(bopMyIIBI N-TO YJIeHa, PEKypPEHTHBIN

Apudmernueckas v reoMeTpuyecKas

69
IIPOrpeccun

70 ApudmeTrnueckas U reoMeTpuyecKas
MIPOrpeccuun

71 CBoiicTBa 4IeHOB apu(METHUECKON U
Tr€OMETPUYECKON ITPOrPeECCUil

7 CBoiicTBa 4ieHOB apr(PMETUUECKON U
T€OMETPUYECKON ITPOrPECCUI

7 ®opMyItbl N-ro YjaeHa apupMEeTHIECKON U
F€OMETPUYECKON MPOrpeccuid

74 @®opmyITel N-ro YjieHa apupMeTHIecKon u
TF€OMETPUYECKON ITPOrPeECCUit

75 dopMyItbl N-ro YjaeHa apupMETHUIECKON U
Tr€OMETPUYECKON ITPOrPECCUit
@opMyIbl CyMMBI IEPBBIX N YIEHOB

76 aprupMETHIECKON U TEOMETPUUIECKON
nporpeccui
@®opMysIbl CyMMBI IEPBBIX N YIEHOB

77 apu(pMEeTUYECKON U TEOMETPUUIECKOM
nporpeccui
@®opMysIbl CyMMBI IEPBBIX N YIEHOB

78 apu(pMEeTUYECKON U TEOMETPUUECKOM
IIporpeccuit

79 3aauu Ha MPOLIEHTHI, OAHKOBCKUE BKJIAbI
U KpEIUTHI

20 3aauu Ha MPOLIEHTHI, OAHKOBCKUE BKJIAbI

" KpEAUTEI




3aiaun Ha MIPOLIEHTHI, OAHKOBCKUE BKIIAIBI

81
U KPEAUTHI

2 3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKIIAIBI
U KPEIUTHI

23 3aauu Ha MPOLIEHTHI, OAHKOBCKUE BKJIAbI
U KPEAUTHI

’4 3aaun Ha MIPOLIEHTHI, OAHKOBCKUE BKIIAIBI
U KPEAUTHI

25 3aaun Ha MIPOLIEHTHI, OAHKOBCKUE BKIIAIBI
U KPEIUTHI
[IpencraBnenue o CXOAUMOCTH

26 MOCJIE0BATEIHHOCTH, O CYMMUPOBAHHUH
OCCKOHEYHO YOBIBAIOIICH T€OMETPUICCKOM
porpeccuu
[IpencraBnenue o CXOAUMOCTH

27 MOCJIE0BATEIBHOCTH, O CYMMUPOBAHHUH
OCCKOHEYHO YOBIBAIOIICH T€OMETPUICCKOM
MIPOrpeccuu

88 MeTton MaTeMaTu4ecKOM HHIYKIIUU

89 MeTton MaTeMaTu4eCcKOM HHIYKIUU

90 Kontponbnas padota o teme "Hucnossie
MOCIE0BATEIBHOCTH ¥ IPOTPECCUn’”

91 Kopens n-ii crenenu. CBoiicTBa KOpHS n-i
CTETICHH

9 Kopens n-if crenenu. CBolicTBa KOpHA n-H
CTETeHU

93 Kopens n-if crenenu. CBolicTBa KOpHA n-H

CTCIICHU




CrereHs ¢ PaluOHAJIbHBIM IMOKA3aTCIIEM U

94 .o
e¢ CBOMCTBa

95 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeIeM U
e€ CBOICTBA

96 CrernieHb ¢ paliMOHATBHBIM ITOKA3aTeIeM H
e€ CBOMCTBA
ToxnecTBeHHbIE ITPeoOpa3zoBaHus

97 BBIPAXKEHUI, COJIEPKAMUX KOPEHb N-i
CTENEeHU
ToxnecTBeHHbIE ITPeoOpa3zoBaHus

98 BBIPAXEHUI, COAEPIKALUX KOPEHD N-I
CTETIeHU
ToxxaecTBeHHBIE TIPEOOPa30BaAHUS

99 BBIPAXEHUI, COAEPIKALUX KOPEHD N-I

CTCIICHHU

ToxxnecTBeHHBIC TTPEOOPA3OBAHUS
100 BBIPAYKEHH, COJIEPKAILUX CTETIEHD C
paIoHaIbHBIM ITOKa3aTeIeM

ToxxnecTBeHHBIE TIPEOOpPa3OBaAHUS
101 BBIPAYKEHH, COJIEPKAILUX CTETIEHD C
paIMoHaIbHBIM ITOKa3aTeIeM

KonrtponsHas padora o teme "CremneHs ¢

102
palrMoHaNbHBIM MOKa3aresaem"
[ToBTOpenue u o6obmenue. Ynucna u
103 BBIYHCIICHUS (3aMKCh, CPABHEHHE,

JIEUCTBUS C ASHMCTBUTEILHBIMU YHCIaMU,
qKCIIOBas IpsMas)

104 [ToBTOpenue u o6obmenue. Ynucna u




BBIYHCIICHUS (3aMKCh, CPABHEHHE,
JIENUCTBHS C NEHCTBUTEIHLHBIMA YHCIIAMH,
YHUCJIOBAsI MpsiMast )

105

[ToBTrOopenue u o6o0menue. Ynucna u
BBIYHCIICHUS (IPOLICHTHI, OTHOIICHUS,
IIPOIIOPLIAHN)

106

[ToBTOpenue u o6obmenue. Ynucna u
BBIYHCIICHUS (ITPOLICHTHI, OTHOIIICHHUSI,
IIPOIIOPLIMHN)

107

[ToBTOpenue u o6obmenue. Ynucna u
BBIYHCIICHUS (PEIIeHUE 3a1a9 U3 pealbHON
KU3HH)

108

[ToBTOpenue u o6obmenue. Ynucna u
BBIYHCIICHUS (PEIIeHUE 3a1a9 U3 pealbHON
KU3HH)

109

[ToBTropenue u o6o0menue. Yucna u
BBIUUCIICHUS (OKPYTJICHUE, TPUOIIKEHHE,
OIICHKA)

110

[ToBTOpenue u 0606menHue. TekcToBbIe
3ama4n (pereHne TeKCTOBBIX 3a1a4
apudmeTnyecKuM U anredpandecKum
criocobamu)

111

[ToBTOpenue n o6odmenne. TekcToBbIe
3aaun (pereHnue TeKCTOBBIX 3a/1a4
apumeTrnuecKuM U anredpandecKum
criocobamu)

112

[ToBTOpenue u o6odmenne. TekcToBbIe
3aJ1a4M (pelIeHrue TeKCTOBBIX 3a]1a4




apudmeTnyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 0606menHue. TekcToBbIe
3ama4n (peleHne TeKCTOBBIX 3a1a4
apudmeTnyecKuM U anredpandecKum
criocobamu)

114

[ToBTOpenue n o6odmenne. TekcToBbIe
3aaun (pereHne TeKCTOBBIX 3a/1a4
apudmeTrnyecKuM U anredpandecKum
criocobamu)

115

[ToBTOpenue n o6odmenne. TekcToBbIe
3a7auu (peIeHne TeKCTOBBIX 3a/1a4
apudmeTnyecKuM U anredpandecKum
criocobamu)

116

[ToBTOpeHuEe 1 0600IIEHNE.
AnreOpanyeckuie BEIpaKCHUS
(mpeobpazoBaHue anredOpanvdecKux
BBIPXXEHUH, COEPIKAIINX CTETICHb C
LIEJIBIM TTOKa3aTeJIeM )

117

[ToBTOpeHue u 0600IIEHNE.
AnreOpanyeckuie BEIpaKCHUS
(mpeoOpa3oBaHue anreOpandecKux
BBIPQKCHUH, COJIEPIKAIIUX CTEIICHD C
LIETIBIM TTOKa3aTeJIeM )

118

[ToBTOpeHue u 0600IIEHNE.
AnreOpanyeckuie BEIpaKCHUS
(mpeoOpa3oBaHue anreOpandecKux
BBIPQKCHUH, COJIEPIKAIIUX CTEIICHD C
LIEJIBIM TTOKa3aTeJIeEM )




119

[ToBTOpenue u o0o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredOpanvdecKux
BBIPAYKEHHI, COJIEpIKAINUX
apruMETHIECKUIA KBAIPATHBIA KOPEHB)

120

[ToBTOpenue u o0o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredpanvdecKux
BBIPAYKEHHI, COJIEpKAINUX
apruMETHIECKUA KBAIPATHBIA KOPEHB)

121

[ToBTOpenue u o0o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredOpanvdecKux
BBIPAYKEHHI, COJIEpKAINUX
aprupMETHIECKUIA KBAIPATHBIA KOPEHB)

122

[ToBTOpenue u o0o0IIEHHE.
AnreGpanyeckuie BEIpaKCHUS
(mpeobpazoBaHue ENBIX U IPOOHO-
parMoHATBFHBIX BHIPAKCHU )

123

[ToBTOpenue u o0oOIIEHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHue IENBIX U IPOOHO-
PalMOHAIBHBIX BBIPAYKCHUI)

124

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHMe LENBIX U POOHO-
PALOHATBHBIX BBIPKCHUI)

125

[ToBTOpenue u o0o0IIEHHE.
AnrebpanyuecKue BHIPAKCHHS




(mpeobpazoBaHMe LENBIX U POOHO-
PALOHATBHBIX BBIPAKCHUI)

126

[ToBTOpeHUe 1 06001IICHNE.
Anrebpanueckue BoIpaxeHUs (pa3IoxKeHne
MHOTO4JIEHa Ha MHOXKHUTENH, B TOM YHUCIIE C
UCTOJIb30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOXKCHHS)

127

[ToBTOpeHME 1 06001ICHNE.
Anrebpanueckue BeIpaXeHUs (pa3IoxKeHne
MHOTO4JIEHa Ha MHOXXHUTENH, B TOM YHUCIIE C
UCTOJIb30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOXKCHHS)

128

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanueckue BeIpaxeHUs (pa3IoxKeHne
MHOTOYJIEHa Ha MHOXXHUTENH, B TOM YHUCIIE C
UCTOJIb30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOXKCHHS)

129

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(MozenMpoBaHue C MOMOIIBIO (hopMyn
pEaNBHBIX MPOIIECCOB U SBJICHUI)

130

@yHKIMH (IOCTPOEHUE, CBONCTBA
M3YUCHHBIX (DYHKITHIA)

131

[ToBTOpenue u 06o0menne. PyHKIUN
(TocTpoeHue, CBOMCTBA M3YUCHHBIX

yHKImit)

132

[ToBTOopenue u o6o0meHue. PyHKIUU
(mmocTpoeHune, CBONCTBA N3yYEHHBIX

yHKImit)




[ToBTOopenue u o6o0meHue. PyHKIUU
133 (rpaduueckoe penieHne ypaBHCHHN 1 UX
CHUCTEM)

[ToBTOopenue u o6o0meHue. PyHKIUU

134 (rpacduyeckoe pemieHue ypaBHEHUH U UX 1
CUCTEM)
135 HroroBast koHTpOIBHAS paboTa 1
136 [ToBTOpenue u 06o0menrne. PyHKIUN 1
(MozeTMpOBaHME peaTbHbIX MPOIIECCOB)
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK









