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AHHOTALIMA

Anrebpa SBISIETCST OJHUM M3 OINOPHBIX KYPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA OOECIIEYNBACT U3YUCHHUE IPYTUX TUCIUTUINH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHHUTApHOTO IMKJIOB, €€ OCBOGHHWE HEOOXOAUMO IS
NpOJIOJDKEHUsT 00pa3oBaHMsl M IS TOBCEAHEBHOW KWM3HU. PazButue vy
oOy4arommxcsi HAay4YHBIX TMPEACTABICHUM O TMPOUCXOXKICHUUM U CYIIHOCTH
anreOpandecknx abCTpakmuii, Ccrmoco0e OTpaKCHHS MAaTeMAaTHYECKOW HayKOM
SABJICHUM W TIPOLIECCOB B TPHUPOAEC U OOIIECTBE, POJIU MATEMaTHYECKOTO
MOJCJIMPOBAHUSI B HAYYHOM TIO3HAHMM W B TMPAKTUKE CIOCOOCTBYET
(hopMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KaueCTB MBIIUICHUS, HEOOXOIUMBIX
JUIS  afjanTalii B COBpeMeHHOM mudpoBom obOmectBe. M3yueHue anreOpsl
o0OecrieynBaeT  pa3BUTHE yYMEHHS  HAOIONaTh, CpaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEHUCTBUS, BBIBOABI, (HOPMYIHPOBATH
yTBepkaeHus. OcBoeHne Kypca anreOpsl o0ecreunBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIJICHUS OOYYalOlUXCS: OHU HCIOJIB3YIOT JCAYKTHBHBIE M WHIYKTHUBHBIC
paccyxaeHus, o000IIeHNe W KOHKPETH3allMio, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenune anrebpe mpearnonaracT 3HAYUTENBHBIM OOBEM CaMOCTOSITEIBHOMN
JEATENBbHOCTA OOYYAIONIUXCSl, TOITOMY CaMOCTOSATEIBHOE peIIeHUuEe 3a/aady
OOyYarOIIMMHUCS SIBIISIETCS peann3alueit JesTeIbHOCTHOTO MIPUHITUIIA O0YYECHHUS.

B crpykType mnporpamMmmbl ydueOHOTo Kypca «Airedpa» yriayOJaéHHOTro
M3YUYCHHS] OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JINHUU:
«Uucma w BBIUKACICHUSN», «ANTEOpandecKue BBIPAXKEHUS», «YPABHCHHS U
HepaBeHCTBa», «Dyukuum». Kaxnmas w3 3THUX coaepiKaTelbHO-METOINYECKUX
JIMHUN pa3BUBAETCS Ha MPOTSHKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C
IPYTUMH €ro JuHUAMH. B Xxoie u3ydeHHs Kypca OOydYarouuMcsi MPUXOJUTCS
JIOTHUYECKHU PaCCykAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3U
C 3TUM B MPOTPaMMy Y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKHW, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX paszJieliax MaTeMaTHYeCKOro
oOpa3oBaHUs UM  CIOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOUIMMUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4YecKoro si3bika. ColaepiKaTelbHOW U CTPYKTYpHOM
OCOOCHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapaxkrep.

Copnepxanve nuHUM «Yuclia W BBIYKMCICHUS» CIYXUT OCHOBOM JJif
JadbHEUIIEero U3y4eHus: MaTeMaTUKHU, CIIOCOOCTBYET Pa3BUTUIO Y OOyYarOUTUXCS
JIOTUYECKOTO MBIIUICHUS, OPMUPOBAHUIO YMEHUSI MOJIH30BaThCS aIrOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATHS O YMCJIE HAa YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs
CBSI3aHO C pallMOHAILHBIMU U UPPaAIMOHATIBLHBIMU YUCIaMU, HOPMUPOBAHUEM



NPEJACTABICHUN O JCUCTBUTEIILHOM 4YHCIIEC. 3aBEPIICHHWE OCBOECHHUS YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandecKux JIMHUN — « AJITeOpandecKre BHIPKCHHS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y OOyHarOITUXCs
MaTEMaTUYECKOTO arnapara, HeoOXOJAMMOIro Jisi peuleHusl 3ajady MaTeMaTHKH,
CMEXHBIX MTPEJAMETOB U OKpYyXkarolel peabHOCTU. Ha ypoBHE OCHOBHOTO 0011IE€T0
oOpa3oBaHus y4YEOHBIH MaTepHal TPYNIUPYETCS BOKPYT  pallMOHAIBHBIX
BBIpKEHUN. Anredpa JEMOHCTPUPYET 3HAYCHHE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOEHUSI MAaTeMAaTHYECKHX MOJIENeil, ONHUCaHMUs TPOLECCOB U SIBJICHUU
peanpHOro Mupa. B 3amaun oOydeHuss anreOpe BXOJAT TaKke JajdbHEuIee
pPa3BUTHE QJITOPUTMHUYECKOTO MBINUICHHUS, HEOOXOIWMOTO, B YaCTHOCTH, IS
OCBOCHMSI Kypca HHPOPMATUKH, ¢ OBJAQJICHUE HABBIKAMH JICyKTUBHBIX
paccyxaenuit. IlpeoOpaszoBaHue CHUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Coneprkanre QyHKIIMOHATBHO-Tpa(UUeCKO JIMHAH HAIEICHO Ha TIOJTyYCHHE
OoOyJaromIMMHUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEH MaTEeMaTHYECKON MOJENH
JUISL OIIMCaHUsl U UCCIIEI0BAHMS Pa3HOOOPA3HbIX MPOILIECCOB U SIBJICHUI B IPUPOJE
u obmiecrBe. M3yueHue marepuana crnocoOCTBYET pPAa3BUTHIO y OOyYarolUXCs
YMEHHSI UCIIOIb30BaTh PA3IMYHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATHKU —
CJIOBECHOTO, CHMBOJIMYECKOTO, TpadUyecKoro, BHOCUT BKJIaJ B (HOpMUPOBAHHE
peACTaBICHUN O POJIM MAaTEMaTHUKHU B PA3BUTUU IIUBUJIN3ALIMU U KYJIbTYPHI.

VYrinyOnéHHbIi Kypc anreopbl XapaKkTepu3yeTcs W3YYECHHEM
JOTIOJIHUTEJIBHOTO TEOPETUYECKOro amnmapaTta M CBA3AaHHBIX C HHUM METOJOB
pemieHuss 3amgad. AnreOpa SBISIETCS SA3BIKOM Il OMHCAHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM MaTeMaTH4ecKoro MojenupoBanusd. [lpu
TOM CaMU OOBEKThl MAaTEMAaTHYECKHMX YMO3AKIJIIOUEHUW M TPHUHATHIE B anreope
mpaBuia WX KOHCTPYHPOBAHHUSI  CIOCOOCTBYIOT (OPMHPOBAHUIO  yMEHUI
000OCHOBBIBATh M JIOKA3bIBaTh CYKJICHHUS, PA3BUBAIOT MATEMATUUECKYIO HHTYHUIIHIO,
KpPaTKO M HArJIAJIHO PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOEHUN M ydaT uX
npuMmeHeHuto. Tem cambpiM anreOpa 3aHMMaeT OJHO M3 BEAyIIUX MECT B
(hopMHPOBAHUY HAYYHO-TEOPETUIECKOTO MBIIICHUS 00YUYaOIIUXCSI.

CornacHo y4eObHOMY IlaHy B 7-9 Kiaccax wu3ydaercss y4eOHbIN Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIC PA3JeNbl COJECP KAHUS:
«Yucna u BBIUKCICHUS», «ANTeOpandecKue BBIPAKEHUS», «YPaBHEHUS W
HEpaBEHCTBA», «DYHKIIMM.

Ha usyuenue yue6HOTO Kypca «Anredpa» orBoautcs 408 gacos: B 7 kitacce
— 136 yacoB (4 yaca B Heento), B 8 kinacce — 136 yacos (4 yaca B Heziel0), B 9
kiacce — 136 gacoB (4 yaca B HEZICIIO).



COAEPKAHUE OBYUEHUA
7 KUIIACC

Yucia v BBIYUCICHUSA

Panmonanpabie unciia. CpaBHEHHE, YNOPSAIOYMBAHHE M apU(METHUYCCKUC
JNEUCTBUS C pallMOHAIBHBIMU YncliaMu. YucioBas npsiMasi, MOAYJIb YHCIIa.

CreneHb C HaTypaJIbHBIM IIOKAa3aTeJeM M €€ CBOWCTBA. 3alHCh 4YHCIa B
JECATUYHON MO3UIIMOHHOM CUCTEME CUMCIICHUS.

Pemenne TekcTOBBIX 3a/1au apuMEeTHYECKUM criocoOoM. Perienne 3amad u3
peaapHOM MPaKTUKW Ha YacTH, Ha ApOOH, Ha MPOIEHTHI, MPUMEHEHUE OTHOIICHUHN
U TOpONOpIUN MpU pPEIICHUH 3ajad, pelieHue 3ajad Ha JABUXKEHUe, paldoTy,
MOKYTIKH, HAJIOTH.

JenumocTs 11enbIX uncea. CBOMCTBa JSTUMOCTH.

[Ipocteie u coctaBHble uKcia. YETHbIE W HEYETHbIC uuciaa. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AETUMOCTH CYMMBI M
MPOU3BEICHUS LIEJIBIX YMCEII IPH PELICHUH 33Ja4 C MPAKTUYECKAM COACPKAHUEM.

HauGonpimuii o01mumii 1enuTenb 1 HauMeHbIee 00I1ee KpaTHOE JBYX YHCEIL.
B3aumHo npocteie unciia. Anroputm EBkinuja.

Jlenenue ¢ octaTkoM. ApudmeTnyeckue oneparuy HajJl OCTaTKaMHu.

AuredOpandecKue BhIPpaKeHU

BripaxkxeHue ¢ TmepeMEHHbIMH. 3HAUY€HUE BBIPAKEHUA C IEPEMEHHBIMU.
[IpencraBienre 3aBUCUMOCTH MEXK]Ty BEJIMYMHAMH B BUJIE (POPMYJIBI.

ToxnectBo. ToxaecTBeHHBIE MPeoOpa30BaHUs aNreOpandyecKux BhIpaKEHUH.
Jloka3aTeabCTBO TOXKASCTB.

OnHounensl. OTHOYJIEH CTaHAAPTHOTO BU1a. CTENEHb OJJHOUIEHA.

MHorounenbl. MHoroujieH craHaapTHoro Bujaa. CTeneHb MHOTIOYJIEHa.
CrnoxeHnue, BBIMUTaHUE, YMHOXKEHHE M JIeJIieHHne MHOTOWIeHOB. [IpeoOpazoBanue
L[EJIOTO BhIpaXXEHUsI B MHOrowieH. KopHu MHOrowsieHa.

DopmyIibl COKPAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMbI U KBaJIpaT Pa3HOCTH
JIBYX BBIPOKEHHH, Ky0 CyMMBI W KyO Pa3HOCTH JABYX BBIPKEHUU, Pa3HOCTH
KBaJIpATOB JIByX BBIPAXKECHUM, IPOU3BEACHHE PA3ZHOCTH W CYMMBI JBYX
BBIpaXEHUM, CyMMa U Pa3HOCTh KyOOB JIBYX BBIPOKCHUH.

PaznoxeHnne MHOTOUJIEHA HA MHOXKHUTEH. BeiHeceHne 00IIero MHOKHUTEIS 3a
CKOOKH. MeTo1 TpyIIUpPOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHol nepemeHHol. Kopenb ypaBHeHus. CBOMCTBAa ypaBHEHUN
C OJHOW TEpPEeMEHHOW. PaBHOCHIBHOCTH YypaBHEHUH. YpaBHEHUE Kak
MAaTEMAaTHYECKask MOJIENIb PEAIBHON CUTYAIUN.



JIuHetHOe ypaBHEHME C OJHOM IEpeMEHHOU. YUHCIIO KOpHEN JIMHEUHOTO
ypaBHEHMS. PenieHue TEKCTOBBIX 3a4ad € IOMOIIBIO JIMHEHWHBIX YPAaBHEHUM.
JInnelHOE ypaBHEHME, COAEPKALIEE 3HAK MOYJIS.

VYpaBHeHue ¢ AByMsl iepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHUS C IBYMsI
nepeMeHHbIMH. CHCTEMBI JIMHEWHBIX YPAaBHEHUHM C [JBYMS [E€PEMEHHBIMHU.
I'padpruecknii MeTON pELICHHUs CHCTEMbl JMHEHHBIX YpaBHEHUH C JBYyMs
IIEpEMEHHBIMU. Pernienue cucreM JIMHEWHBIX YPaBHEHHU C JBYMs IEPEMEHHBIMU
METOJIOM TIOJCTAHOBKM W METOJIOM clloKeHus. (Cucrema JBYX JIMHEHHBIX
YPAaBHEHHUM C IByMsI IEPEMEHHBIMH KaK MOJIEIIb PEAJIbHOM CUTYaLIUH.

DOyHKIUU

Koopaunara Touku Ha npssmon. UuciioBsle NpOMEKYyTKH. PaccTosiaue Mexny
JIBYMSI TOYKAMU KOOPJAUHATHOM MPAMOM.

[IpsimoyrosibHast cucteMa KoopAuHAT. AOciucca M OpJuHaTa TOYKM Ha
KOOpPJIMHATHOM 11ockocTH. [Ipumepsl rpadgukos, 3aganHbix popmyinamu. Urtenue
rpaMKOB peabHbIX 3aBUCHMOCTEH.

OyHKIMOHAJIBHBIE 3aBUCUMOCTU MEXJy BennduHamu. [lonstue dyHkuuu.
OyHKIUS Kak MaTreMarhyeckas Mojelib peaidbHoro mpouecca. OO0nactb
omnpeneneHuss W obnacte 3HaueHW ¢QyHkuuu. CnocoObl 3agaHust (QyHKIUU.
I'paduk dpynkuuu. [loHATHS MakcCMMyMa U MUHUMYMa, BO3pacTaHus U yObIBaHUS
Ha IIpUMeEpax peaIbHbIX 3aBUCUMOCTEM.

JIuneitnas ¢yukuus, e€ cpoiictBa. 'paduk nuneiHod Gyukuuu. I'paduk
¢bynkuuu y = |x|. Kycouno-3aganubie GyHKIMH.

8 KUIACC

Yucia v BBIYUCICHUSA

KBaapatHbie KOpHU. Apu(METUYECKHIT KBaJApaTHBII KOPEHb U €r0 CBOWCTBA.
[TonsiTne wppammoHaNbHOrO 4Yucia. JIeWCTBUS C HppalMOHAIBHBIMHA YHCJIAMMU.
CBoiicTBa IeCTBUM ¢ MppPAMOHATIbHBIMU uKciiaMi. CpaBHEHUE HPPALMOHATbHBIX
qyucel.

[IpencraBneHnss O pacCIIMPEHUSIX YMCIOBBIX MHOXECTB. MHOXecTBa
HaTypaJbHBIX, IEIbIX, PAIMOHAIBHBIX, JCUCTBUTEIbHbIX uuncel. CpaBHEHUE
yucell. YuCa0BbIe POMEXKYTKH.

HevictBust ¢ ocrtatkamu. OctaTku cteneHeil. [IpuMeHeHue ocCTaTkoB K
PELICHUIO0 YPAaBHEHUH B LIEJIBIX YMCIAX U TEKCTOBBIX 3a]1a4.

Pa3mepsl OOBEKTOB OKPYXKAIOMIETO MHpPA, JUIMTEIBHOCTh IIPOIIECCOB B
OoKpy>katomeM mupe. CTaHJapTHBIN BUJ YUCIA.

AuredpanvecKue BbIpaKeHUA

AnreOpandeckast npoOb. JlomycTrmble 3HA4YEHUS MEPEMEHHBIX B JPOOHO-
palMoOHANIbHBIX BhIpaxeHus1Xx. OCHOBHOE CBOMCTBO ajiredpanyeckon 1poou.



CnoxxeHue, BbIYMTaHUE, YMHOXEHUE U JeJieHHe anreOpandyeckux ApooOei.
Brinenenue nenoi yactu anredbpanyeckoit 1poou.

Panmonaneubie BBIPAXKEHUS. ToxXaeCcTBEHHbIE npeoOpa3oBaHuUs
pPalMOHAJIBHBIX BBIPAXKEHUH.

JlomycTrmple  3HAYEHUs IIEPEMEHHBIX B  BBIPAKECHUAX, COJEpIKaIIUX
apu(pMeTHYecCKue KBaJpaTHble KOpPHH. TOXKIECTBEHHbIE MpeoOpa3OBaAHMS
BBIPAXEHU, COIepKALUX aprU(PMETHUECKHE KBaIpaTHbIE KOPHHU.

Cremenb C 1eMbIM  TOKa3aTerieM ©  e€ cBoiicTBa. I[IpeoOpa3zoBaHue
BBIPQ)KEHUI, COAECPIKAILINX CTETICHHU.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHeHue. @opmyna KOpPHEHM KBAJAPaTHOIO ypPaBHEHUS.
KosmmuecTBO nerMCTBUTENBHBIX KOPHEW KBaJIpaTHOroO ypaBHeHHs. Teopema Buera.
VYpaBHEHUS, CBOOUMBIE K JIMHEWHBIM YPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. Perenne TeKCTOBBIX 3a/1a4 C
ITIOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHo-panmoHanbHble  ypaBHeHUs. PemeHue  apoOHO-palMOHAJIBHBIX
ypaBHeHMIl. PelieHne TEKCTOBBIX 3aJady C TOMOUIBI0 JIPOOHO-pAllMOHATBHBIX
ypaBHeHUH. ['padnueckas HHTEpIpeTals YpaBHEHHUI ¢ JByMsI IEPEMEHHBIMH.

UYucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemenHon. CTporue u HecTporue HepaBeHcTBa. CrioxkeHue
U YMHOXXEHHME YHCIOBbIX HEpaBeHCTB. OLEHUWBAHME 3HAYEHUS BBIPAKECHUS.
JloKa3aTenbCTBO HEPABEHCTB.

IlonsaTne O pelieHUH HEpPAaBEHCTBA € OJHOW NEpeMEHHOM. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeHOE HEpPaBEHCTBO C OJHOM IEPEMEHHOW W MHOYKECTBA €r0 PEIICHUM.
Pemenue NMHEMHBIX HEPABEHCTB C OJHOM NIepeMeHHOW. CUCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPAaBEHCTB C OJHOW IepeMeHHOU. PemieHne TEKCTOBBIX 3aaad ¢
ITIOMOIIIBIO JINHEWHBIX HEPABEHCTB C OJHOU NMEPEMEHHOM.

DOyHKUNHA

OObnacTh onpezeneHuss 1 MHOXKECTBO 3HaueHul pyHKuuu. CriocoObl 3a1aHusl
¢bynkuuid. ['padux pynkumun. Yrenne cBoiicTB pyHKuuu 1o e€ rpaduky. [Ipumepsl
rpaukoB (YHKIHIA, OTPAKAIOIINUX PEATIbHBIE MPOLECCHI.

Jlunetinas ¢yHkusa. DOyHKIUM, ONUCHIBAIONIME MPSIMYI0 U OOpaTHYIO
IPONOPLUUOHATIbHBIE 3aBUCUMOCTH, UX TPapUKU.

Oynxupn y =kx, y=kx + b, y =k/x, y =x3, y = VX, y = |x| 1 ux cBoiicTBa.
Kycouno-3aiannbie pyHKINH.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp n-i1 crenenn u ero cBoictBa. CreneHb C palyMOHAJIbHBIM
IIOKa3aTeIeM U €€ CBOMCTBA.

AJire0panyvecKue BbIPaKeHUS

ToxxnecTBeHHbIE TPEOOPA30BaHUSI BBIPAKEHUM, COACpKAIIUX KOpPEHb n-U
creneHu. ToxXIecTBEHHbIE MPEeOOpa30BaHUsl BHIPAXKEHHM, COJEPKALUX CTENEHb C
pPalMOHAJIbHBIM [T0KA3aTEJIEM.

KBagpatheiii Tpé€xuneH. KopHu KkBagpaTHOro TpéxwieHa. PasnoxeHune
KBaJpaTHOTO TPEXUYJIEHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBaapatusie ypaBHeHUs. [IpuMepbl TPUMEHEHHIT METOA0B PABHOCUIIBHBIX
npeoOpa3oBaHuid, 3aMeHbl MEPEMEHHOM, TpadUyecKoro MeToja NpH pEUIeHUU
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue apoOHO-palMOHAIBHBIX YPaBHEHUH.

Peuienne cucrem ypaBHEHU ¢ AByMs NIEPEMEHHBIMU. Penienne npocrelmmx
CUCTEM HENMHEWHBIX ypaBHEHHH ¢ JIByMs nepemMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMBI HEIMHEWHBIX YPAaBHEHUU C IBYMs NepeMeHHbIMU. Cucrema
JBYX HEJIWHEWHBIX YpPaBHEHUW C JIByMs INEPEMEHHBIMM KaK MOJIENIb PEaJIbHOU
CUTYyaluu.

Hucnosble HepaBeHCTBA. PellleHue TMHENHBIX HEPaBEHCTB. J[loka3arenbcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM IEepeMEHHOW. PemeHune KBaapaTHBIX
HEPABEHCTB IrpapUUeCKUM METOJOM M METOJIOM HMHTEpBajoB. MeTO/ MHTEPBAJIOB
JUIS pallMOHAJIBHBIX HEPAaBEHCTB. IIpocTeniine HepaBeHCTBa ¢ TapaMETPOM.

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

HepaBencTtBo ¢ aByms nepeMeHHbIMM. PernieHue HepaBeHCTBA € AByMs
nepeMeHHbIMU. CHCTEMBI HEpPaBEHCTB C ABYyMs IepeMeHHbIMHU. ['paduueckuii
METOJ] PEIIEHUSI CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOyHKIUU

Oynkrus.  CBoiictBa  QyHKOMA:  Hynd  QYHKIIUH,  MOPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMHU, TTPOMEKYTKHA BO3pacTaHusi U yObIBaHUA (PYHKIUH,
YETHBIEC U HEYETHBIE (DYHKIMK, HAUOOJIbIlIee U HAUMEHbIIEEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢yHknus u €€ cBoicTBa. lcmonb3oBaHHE CBOWCTB
KBaJipaTuyHOW  GyHKIMU I pemienust 3amad.  [loctpoenme  rpaduka
kBagpaTtuyHou ¢yHkuuu. Ilomokenne rpaduka KBagpaTUuHONW (YHKIUU B
3aBUCUMOCTH OT €€ Kod(duuuentos. I'papuxu pynxumii y =ax2, y = a(x —m)’ u y
= a(x —m)’ +n. lloctpoenne rpadukoB GpyHKIMI ¢ TOMOLIBIO IPEOOPA3OBAHUIA.

JHpo6Ho-nuHeiHas pyukuus. UccnenoBanmue GyHKITUN.

OyHKIMSA y = X" ¢ HATypaJIbHBIM TTOKa3areneM n U e€ rpaduk.

YucsioBbIe MOCJIEI0BATEILHOCTH U IPOTrPECCUM



[lonsitue wuucioBod mocienoBaTenbHOCTU. KoHeuHble M OeCKOHEUYHbIE
MOCHEAOBATENBHOCTH.  OrpaHuyeHHass  MOCJIENOBATEIBHOCTb.  MOHOTOHHO
Bo3pactatomass  (yObIBaromiasi)  mociiefoBaTeNbHOCTh.  CrocoObl  3amaHus
MIOCJIC/IOBATEIbHOCTH: OMUCATENIbHBINA, TAaOMUYHBINA, C MOMOIIbIO (HOPMYIBI 7-TO
YJIEHA, PEKYPPECHTHBIN.

Apudpmernueckass W reomerpuueckas nporpeccud. CBoiCTBa 4YJIEHOB
apu(PMETUIECKON © TeoMeTpudeckoil mporpeccuii. Dopmynsl n-TO  deHa
apu(pMETUIECKON M reoMeTpuueckor mporpeccuit. GopMysbl CyMMbl MEPBBIX 71
YJICHOB apu(PMeTHUEeCKOM M Te€OMETPUYECKO mporpeccuil. 3ajadyu Ha MPOLICHTHI,
OAHKOBCKHE BKJIa/bl, KPEAUTBHI.

IIpencraBiieHne O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
0EeCKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON MTPOTPECCHH.

Meron matematuyeckon nHaykuuu. [Ipocrenume npumepsl.



IIJTAHAPYEMBIE PE3VJIbTATHI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl IO MAaTeMaTHKe
XapaKTEPU3YIOTCS B YaCTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUK{, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW IIKOJIBI, K HCIOJIB30BAHUIO ITHX
JOCTHKEHUM B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXkJIaHWHA U pean3allii ero
nopaB, NPEICTaBICHHEM O MaTEeMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP TPaKJAHCKOro 00IecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00OCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHMI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAaJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHWM MPAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaKHOCTH MaTeMaTH4ECKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHUU BCEH JKHU3HM JUI YCHEIIHOM IMpodeccroHaTIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHJIMBUYyAIbHON TPAEKTOPUH O0pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3¢TeTH4eCKOro BOCIIUTAHMUSI:

CHOCOOHOCTBIO K HOMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a/au, PEUICHWM, pacCyXICHUW, YMEHUIO BUACTbH
MaTeMaTUYECKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOI'O MO3HAHMS:

OpUEHTaluell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NPEe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI YEJIOBEKA, MPUPOJbI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKHM Kak cQepbl YeI0BEYECKOU
JESATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYUMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YECKON KYJIbTYpOH KakK CpPEACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEIbCKOMN NE€ITENbHOCTH;

6) ¢usuyeckoro BoCHIUTAHMSA, (POPMHPOBAHUS KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO0 0J1arONOJyYHus:



FOTOBHOCTBIO MPUMEHATh MATEMAaTHUUYECKHE 3HAHUSA B HMHTEpPECAX CBOETO
3I0POBbS, BEJACHUS  3J0pPOBOro  oOpa3a KuW3HU  (3I0pOBOE  MUTAHUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATUA W OTHObIXa, peETyJsipHas Qu3nyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pEeQIIEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OITMOKY W TaKOTo K€ MpaBa JPYroro 4ejaoBEKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OpHUEHTALIMEN HA MPUMEHEHNE MATEMAaTUUYECKUX 3HAHWUM JJIsI PEIIEHUs 3a]1a4
B 00JaCTHM COXPAHHOCTU OKPY’KAIOIIEeH Cpeibl, IUIAHUPOBAHUS IOCTYIKOB H
OIIEHKM KX BO3MOXKHBIX MOCJIECACTBUM ISl OKPYXKAIOUIEH Cpeabl, OCO3HAHUEM
100aJILHOTO XapaKkTepa SKOJOTMUECKUX MPOOJIeM U IMyTeH UX PelIeHus;

8) ajanranum K M3MEHAWINMMCSH YCJIOBHAM COLUMAIBLHOM M NMPUPOIHOMN
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTUX JIOACH, MpUOOpeTaTh B COBMECTHOHN MESITEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHI[UHU U3 OIbITA JPYTUX;

HEO0OXOMMOCThIO B ()OPMHUPOBAHUY HOBBIX 3HAHUMU, (HOPMYJIUPOBATH UJICH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTAX U SIBJICHUSX, B TOM YHUCJIE paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIIUTHI COOCTBEHHBIX 3HAHWNA M KOMIIETEHTHOCTEH, TIAaHUPOBATH
CBOEC pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYalMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIC PENICHUS U JACUCTBUS, (OPMYIHPOBATH M OICHWUBATH PHUCKU H
NOCIIEICTBUA, HDOPMUPOBATH OIIBIT.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero oo6pazoBanus y o0ydaromierocs: OyayT copMUpoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATENbHBIMU  JIEUCTBUSAMH,  YHUBEPCAJIbHBIMH  KOMMYHHMKATUBHBIMU
JICUCTBUSIMH U YHUBEPCATHHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

ITo3naBartejibHBIE YHUBepCcaJlbHbIE yueOHbIe
neiicrBus ba3oBble JJornyeckue aeMcTrBus:

BBIABJISITH W XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKH MATEMaTUYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXAYy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATHN, YCTaHABIUBAThH CYIICCTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPABHEHUSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (QOPMYJIUPOBaTH W  MPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIC, €IMHIUYHBIC, YACTHBIC U 00IIKE, YCIOBHEIC,

BBISIBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOJIOJICHUSX U YTBEPKICHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

JeNaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACTyKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTUH;

pa3dupaTh J10Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUH (IpSAMbIE U OT
IPOTHUBHOTO), TPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeNhCTBA MATEMATHUECKUX
(GakToB, BBICTPaMBATh APTYMEHTAIMIO, MPHUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyx/1eHus;

BbIOMpaTh crnoco® pemieHuss y4eOHOM 3ajayu  (CpaBHUBATh HECKOJBKO
BapMAHTOB  pelUIeHHs, BbIOMpaTh HambojJee MOAXOMAMHMA ¢ y4ETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarenbckne 1eiicTBUS:

UCTIOJIb30BaTh BOMPOCHI KaK HCCIIECIOBATEIILCKHA HHCTPYMEHT ITO3HAHUS,
(bopMyIupoBaTh  BONPOCH,,  (PUKCHUpYIOIIME  MPOTHBOpPEUYHE,  MpoOJIeEMY,
CaMOCTOSITENIFHO YCTaHABIMBAaTh HCKOMOE M JaHHO€, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

OPOBOJUTH IO CaMOCTOSATEIBHO COCTaBIIEHHOMY IUIAHY SKCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEHM MaTeMaTH4eCKOro OObEKTa,
3aBHCHUMOCTEH 00BbEKTOB MEXK1y COOOM;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHHS M BBIBOJBI MO PE3yJibTaTaM
NPOBEIEHHOIO  HAOJIONEHUS, UCCIENOBAaHUS, HKCIIEPUMEHTAa,  OLEHUBATH
JOCTOBEPHOCTb MOJYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 00OOIICHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOIEcca, a TaKKe BbIIBUTaTh
HPEIOI0KEHUS O €r0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH  HEJIOCTATOYHOCTh W HM30BITOYHOCTh HH(OPMAINH, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHs 33/1a4U;

BbIOMpaTh, AaHAJIW3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH
MH(POPMAIUIO PA3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (opMy HpeiacTaBieHHs UHGOpPMaLUU U  WIUIIOCTPUPOBATH
pelaeMble 3a/1a4l CXeMaMu, TuarpaMMaMu, HHOU TpaduKoil 1 UX KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(DOPMAIINU IO KPUTEPHSIM, TIPEAT0KEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHuKaTHBHBbIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBUSA



BOCIIPHHHUMATh U (DOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayw,
KOMMEHTHPOBATh MOJTYUYECHHBIN Pe3yJIbTaT;

B XOJI€ OOCYKJIEHHUS 3aJIaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
MpoOJIeMBbl, pemaeMol 3aJaud, BBICKA3bIBATh WJCH, HAIlCJICHHBIE HA TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3MuMe U CXOJACTBO MO3MIMH, B KOPPEKTHOU (dopme
(hOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEICTABIIATh PE3yJbTAThl PEIICHHS 33J1a4d, YKCIIEPUMEHTA, WCCIICIOBAHMS,
MPOEKTa, CaAMOCTOSATEILHO BBIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
NPE3EHTAIMU U OCOOCHHOCTEN ayUTOPHUH;

MOHMMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHIyaJbHOU
paboThl TMpU pelIeHUH Y4YeOHBIX MaTeMaTHYECKUX 3a/ad, NPUHUMATH I[EJTh
COBMECTHOM JESATENHHOCTH, TUIAHUPOBATH OPTAHHU3AIMI0O COBMECTHOH paboTHI,
pacnpenensTh BUIbI pabOT, JOroBapuUBAThCs, OOCYKIATh MPOLIECC W PE3yJIbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CYKIeHUsI, 0OMEH MHECHHA,
«MO3TOBBIE IITypMBD» W WHBIE); BBINIOJHATh CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOW JICUCTBUS C JAPYTMMH 4YJI€HAMH KOMAaHJbI, OIICHUBATH
KayecTBO pe3yjbTaTa M KayeCTBO CBOEro BKJIaJa B OOIIMHA pe3yJbTaT TIo0
KpUTEpUsM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIe YHHMBepCaJbHbIe yueOHbIEe
pecTeust CaMmooOpranu3anus:

BBISIBJIATH NMPOOJIEMBI JUIsl PELICHUS B JKU3HEHHBIX U Y4E€OHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyIIoBOE);

CaMOCTOSITENIFHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHHs 3afaud (WIH €ro
4acTb), BBIOMpPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCA PECYpcoOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH BapPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAITHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
pElIeHUs] MaTeMaTUYEeCKOM 3aaui, CAMOMOTHBALIUU U PEIICKCUY;

IIPEABULIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEJILHOCTH Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OILICHMBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABICHHOW LU |
YCIIOBUSIM, OOBSCHSTH MIPUYMHBI JOCTHXKCHUS WIIM HEJOCTHKEHHUSI 1IEJIH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIpaXkaTb 3MOLUHU NPU HU3YYECHUM MaTEeMAaTUYECKUX OOBEKTOB M (PaKTOB,
JaBaTh SMOIIMOHAIBHYIO OIICHKY PEIICHUS 3a/1a4H.

HNPEAMETHBIE PE3YJIBTATBI

K xoHiry 00yueHus B 7 kj1acce 00ydaromuics MoIyyuT CIEeYIOIUe TPeIMETHbIC
pEe3yJIbTATHI:

Yucia v BBIYUCICHUSA

Panmonanenbie uncna.

[TepexoauTh OT OAHOW (HOPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO JIPOOB).

Hcnonb30BaTh MOHATUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EIBIX
YUCeJl, MHOYKECTBA PAlMOHAJIBHBIX YHMCEJ NPU PELIEHWH 33Ja4, IPOBEICHUU
PacCyKJICHUU U JI0KA3aTEIbCTB.

[Tonumate U OOBICHATH CMBICH TO3UIITMOHHOM 3alUMCU HATypPaJbHOTO

yucna. CpaBHUBATH U yIOPSJ0YMBATH PAIMOHAIBHBIE YUCTIA.

BrImiontHTh, coYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(METHUECKHE
JNEUCTBHUSI C PALMOHAJIBHBIMU YUCJIAMU, UCIIOIb30BaTh CBOKMCTBA YUCEI U NPABUJIA
JNEVCTBUH, MPUEMBI PAllMOHAJIBHBIX BBIYUCIICHUM.

BpInonHATE 1€MCTBUS CO CTENEHSAMU C HATYPATbHBIMU MMOKA3aTEISMMU.

Haxonuts 3HaueHHsI YMCIIOBBIX BBIPAXKEHUM, COAECPKAIIMX PalMOHAIbHbIC
Yyclia M CTENEHW C HaTypaldbHBIM IIOKa3aTeleM, MPUMEHATbh pPa3zHOOOpa3HbIe
CrocoObl ¥ TPUEMBI BBIYUCIIEHHUS, COCTABJISATh U OI[EHUBATh YUCJIOBBIC BHIPAXKEHUS
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1ay U 3a/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OKpyryisiTh  4yMclia C  33JaHHOM TOYHOCTHIO, a TaKXKe II0 CMBICIY
[IPAKTUYECKON CUTYyallud, BBIIOJIHATh NPUKUIAKY H OLEHKY pe3yJbprara
BBIUMCJICHUH, OILICHKY 3HAYEHUM 4YHCIOBBIX BBIPAXKECHUH, B TOM 4YHUCIE TIpHU
PEIICHUY MTPAKTUYECKUX 3a/a4.

PemaTte TekcTOBBIE 3amauu  apu(PMETHUECKHUM CIIOCOOOM, HCIOIB30BATh
TaOJHIIBI, CXEMBbI, YEpPTEXKH, IPYrHe CpPeACcTBa TMPEACTABICHUS HaHHBIX IPU
pelleHnH 3a7a4.

Pemate npakTHKO-OPUEHTHPOBAHHBIE 3aJ1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTHIO BEJIWYMH, MPOLECHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3a7ad C yY4ETOM OTPaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.



J1enuMoCTb.

JIoka3bIBaTh U MPUMEHATH IIPU PEIICHUM 3a/1a4 TPU3HAKU JIEJIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKku AEIUMOCTH CYMMbI U MIPOU3BECHUS LIEJIbIX YHCEL.

PacknaapiBaTh Ha MHOKUTEIIN HATYpaIbHbIE YHCIIA.

CB0OOOIHO oOmepupoBaTh MOHATUSAMU: YETHOE YHUCIO, HEYETHOE YHUCIIO,
B3aUMHO ITPOCTHIE YKCIIA.

HaxoauTe HanbonbImii 001K TeTuTe b 1 HaUMEHbIIee 00111ee KpaTHOE
YUCeJl U UCIIOJIB30BAaTh UX MPH PEIICHUH 33]a4, TPUMEHATh alNropuT™M EBKIna.

OnepupoBaTh TNOHSATHEM OCTaTKa [0 MOIYJII0, NPUMEHATh CBOWCTBA
CPaBHEHHI IO MOJTYJIIO.

AnredOpanvecKue BbIPAKEHUS

BripaxxeHus ¢ nepeMeHHBIMH.

Hcnonp30BaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh
e€ B Ipoliecce OCBOCHHS y4eOHOro MaTepuarna.

HaxoauTe 3HaueHUs1 OYKBEHHBIX BBIPAXKEHUM MPHU 3aJaHHBIX 3HAYEHUIX
MIEPEMEHHBIX.

Hcnonp3oBaTh  MOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXJICCTBEHHbIC
npeoOpa3zoBaHus BEIPAKEHUM, TOKA3bIBATh TOXKIECTBA.

MHOTO4JIEHBI.

Beimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIPAXEHUS B MHOTOWIICH
MIPUBEJCHUEM TIOJIOOHBIX CIIAra€MBbIX, PACKPBITHEM CKOOOK.

BolinonHsTh neicTBUs (CI0KEHUE, BRIUMTAHNUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, MPUMEHSTh (DOPMYIIbI COKPAIIEHHOTO YMHOKEHU (KBaApaT 1
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsI YIIPOILEHUS BHIYUCICHHM.

OcCyniecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXHUTEIH C MOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXKHUTEIS, TPYNIUPOBKH CJIaraeMbIX, TIPUMEHSS
(bopMyIIbl COKPAIIEHHOTO YMHOXKEHHUSI.

[IpumeHsaTh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PEIICHUS Pa3IMYHbIX 3a7a4
W3 MAaTEMAaTHUKH, CMEXKHBIX ITPEAMETOB, U3 PEATBHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IIOKA3aTEISAMM IS
npeoOpa3zoBaHusl BHIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemwlars yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIPaBUIIA
[epexoia OT UCXOHOT0 YPAaBHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIX YUCJIO0 KOPHEM YpaBHEHUS.

[TonObupate nOpuMepsbl Map YKCEN, SBISIIOUIUXCS PEIICHUEM JHUHEHHOTO
YPaBHEHUS C ABYMsSI IEPEMEHHBIMH.



CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpadUK JUHEHHOTO YypaBHEHUS C
JIBYyMsI TEPEMEHHBIMU, MOJB3YSCh TPapUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

PemaTte cucteMbl IBYyX JIMHEWHBIX YPABHEHHM C JBYMS IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBnsiTh M pellaTh JIMHEWHOE YpaBHEHUE WJIM CHUCTEMY JIMHEHWHBIX
YpaBHEHUII 10 YCJIOBHUIO 33Jayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ TIOJy4YeHHBIN Pe3yJIbTar.

DOyHKIUU

Koopnaunate! u rpaguku.

N300pakaTth Ha KOOPAWMHATHON MIPSIMOI TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIMHATAM, JIy4YH, OTPE3KH, HHTEPBAJIbI, 3aMMChIBATH YMCIOBBIE TPOMEKYTKU Ha
anreOpanyecKoM sI3bIKE.

OTrmeyaTh B KOOPAMHATHOM IJIOCKOCTHM TOYKH MO  3aJaHHBIM

koopanHataM. OyHKINH.

Crtpoutsb rpaduku TUHEUHBIX QYHKITUH.

OnuceiBaTh C MNOMOIIbIO (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHUE, LI€HA, KOJUYECTBO, CTOHMMOCTD,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHre (PyHKIIMH MO0 3HAYEHUIO €€ apryMEeHTa.

[Tonumats rpadudeckuii cmocod MPEACTaBICHUS W aHalu3a WHGOpMAaIUH,
U3BJIEKaTh U UHTEPIPETUPOBATHh HHPOPMAIIHNIO U3 TPa()UKOB PEabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh cBOWMCTBA (PYHKUMU Ui aHalu3a TIPaQUKOB PpealbHbIX
3aBUCUMOCTEeH (HynH (DYyHKIIMH, MPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKITUH,
IPOMEXYTKH BO3pacTaHusi U yObIBaHUsA (GyHKIHMH, HanOOJbIIEe W HaMMEHbIIIEe
3HauYeHUA PYHKIUN).

Hcnonb3oBaTh rpauKy AJisl HCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEM, IPU
pEIIeHNH 3a7a4 U3 IPYTUX YU4eOHBIX IPEIMETOB U PEATbHON KU3HU.

K xonIity oOyuenus B 8 ki1acce o0y4aromuiics: MOJyYuT CIAEAYIONINE MPEIMETHbBIC
pPEe3yJIbTATHI:
YucJia 1 BbIYUCIEHUS
UppanunonanbHble YnCIA.
[ToHumath W WCHOOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUHA YHCIOBBIX
MHOKECTB.
CB00OOHO OTepHUpPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apu(PMETHUCCKUN
KBaJIpaTHBIM KOPEHb, UPPALIMOHATIBHOE YKCJIO, HAXOJIUTh, OIICHUBATh KBaJpaTHbIC
KOPHU, UCTIOIBL3YS MPU HEOOXOAUMOCTH KaJbKYJISTOP, BBITIOJIHIThH



npeoOpa3oBaHusl BBIPAXKEHUHM, COAEpPNKAIIMX KBAJpaTHbIE KOPHH, HCIHOJb3YS
CBOMCTBA KOPHEM.

Hcrnonb30BaTh HadaJIbHbIE IPEICTABICHUS O MHOYKECTBE JIEHCTBHUTEIBHBIX
YuCell JUIsl CPAaBHEHUSI, OKPYTJICHUSI ¥ BBIYUCIICHHUH, N300paXkaTh NEHCTBUTEIbHBIC
YKCJia TOYKaMU Ha KOOPJMHATHOMN MPSAMOH.

Hcnonb30oBaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOILIBIO JIE€CITHYHBIX
apobelr u creneHei uucna 10, 3amuchiBaTh M OKPYTJSATh YHUCIOBBIE 3HAYCHHS
peabHbIX BEJIUYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHMUIA.

J1lenuMocCTb.

CB0oOOIHO omnepupoBaTh MNOHATHEM OCTaTKa MO MOJIYJIO, MPUMEHATH
CBOMCTBA CPaBHEHUIN IO MOJYJIFO, HAXOJIUTh OCTaTKW CyMMBbI U ITPOU3BEIACHUS 110
JAHHOMY MOJYJIIO.

AJiredpanyvecKkue BbIPaKeHU s

JIpoOHO-paImoHaIbHbIE BEIPAXKCHUS.

Haxoauths pomycTuMble 3HA4YEHHs] MEPEMEHHBIX B JIPOOHO-palMOHAIBHBIX
BBIPAKEHUSAX.

[IprMeHsAT, OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH.

BhInosHATh pUBEACHUE aNredpanyeckux apolei K o0leMy 3HaMEHaTelo,
CJIOKEHUE, YMHOKEHUE, JICTICHUE aNre0pandecKux apooei.

BBINIONHATH TOXKAECTBEHHBIE MPEOOPA30BAHMS PALIMOHATIBHBIX BBIPAKEHUN.

[IpumensTs mpeobpa3oBaHus BEIPAKCHU 711 PEIICHUS PA3IMYHbBIX 3a7a4 U3
MaTE€MAaTHUKH, CMEKHBIX ITPEAMETOB, U3 PEATbHOW MPAKTUKH.

Crenenu.

[IpuMeHATh TMOHATHE CTENEHH C IEJbIM [0Ka3aTelIeM, BBIIOJIHATh
npeoOpa3oBaHus BEIPAXKEHHM, COIEPIKALIUX CTENEHH C LEIbIM MTOKA3aTEeNIEM.

HppanmoHanbHbIE BEIPAXKEHUS.

Haxonute nomycTuMble 3HaY€HUS! IEPEMEHHBIX B BBIPAXKEHUSIX, COIEPKAIINX
apu(pMETUYECKUE KBAJAPATHBIE KOPHH.

Boinonuate npeoOpa3oBaHusi HUPPALMOHAIBHBIX BBIPAXKEHUN, HUCHOJIb3YS
CBOMCTBa KOPHEM.

YpaBHeHus U HEPABEHCTBA

PemaTp kBasipaTHbBIE ypaBHEHUS.

Pemate ApoOHO-paliuoHaAIbHBIE YPABHEHHS.

PemaTte nuHEHHbIE ypaBHEHHs C IapaMeTpamMH, HECJIOKHBIE CHUCTEMBI
JIMHEVHBIX YPABHEHUH C IMapamMeTpaMH.

[IpoBOAUTE HCCIIENOBAaHNS YPABHEHUA U CUCTEM YPaBHEHHUH, B TOM YHUCJE C
NpUMEHEHUuEeM TpaduyecKuxX NpeacTaBieHuid (ycTaHaBlIMBaTb, HWMEET JIH
YPAaBHEHUE HWJIM CHCTEMA YPAaBHEHHMU pELICHHS, €CIIM HMEET, TO CKOJbKO, WU
npoyee).



[lepexoauTs OT c0BeCHOU (POPMYIUPOBKHU 3a/1a4u K €€ anreOpandyeckoin
MOJIEIM C TIOMOIIBIO COCTaBJIE€HUS YPaBHEHUSI WM CHUCTEMBbl YPaBHEHMI,
UHTEPIIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJ]aui MOJIyYE€HHBIN pe3ybTar.
[IpuMeHsITh CBOMCTBA 4YMCIOBBIX HEPABEHCTB JUI CPABHEHMS, OLIEHKH,
peniaTh JMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpauuecKy0 WIUTIOCTPALMIO MHOXKECTBA PEUICHUIHEPABEHCTBA, CUCTEMbI
HEPaBEHCTB.
DOyHKUNHA
[TornMaTh W UCHONB30BaTh (DYHKIIMOHAIBHBIC MOHSTHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHHMsI), ONpPEAENATh 3HAue€HHWE (YHKUMU MO 3HAYEHUIO
apryMeHTa, ONPEAeNIATh CBOWCTBA (PYHKITUU 10 €€ rpaduKy.
Crpoutb rpaduku QyHKIUN , ONKUCHIBATh CBOMCTBA YUCIOBOW (PYHKIUHU IO
e€ rpaduky.

K konIty oOydenus B 9 kjacce 00ydJarOIIUIiCs IMOTYUNUT CISTYIONINE MPEIMETHBIC
pe3yJbTaThI:

YucJia 1 BbIYUCIEHUS

CB0OOHO oOMEpUpOBaTH TMOHSATUSIMU: KOPEHb #-M CTENEeHH, CTENEeHb C
pallMOHAIBHBIM TIOKA3aTeJIEM, HAXOJIUTh KOPEHb #-U CTENEHH, CTENEHb C
pallMoOHaJbHBIM TIOKa3aTelieM, HCIOJB3Ysl IPH HEOOXOJMMOCTH KaJbKYJATOD,
MIPUMEHATH CBOMCTBA KOPHS 1-M CTENIEHU, CTENIEHH C PAIMOHAIBHBIM MTOKA3aTEIEM.

Hcrnonp30BaTh MOHATHE MHOXECTBA JACHCTBUTEIBHBIX YUCEN IIPU PEUICHUU
3a7a4, IPOBEJICHUU PACCYXKICHUMN U JOKA3aTEIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JICUCTBUTEIBHBIC YHUCIA, OKPYIJISAThH
JICVCTBUTEIILHBIC YUCJIA, BBIMOJHATh NPUKHUJKY PE3yJbTaTa BBIYUCIECHHUM, OLICHKY
YHCJIOBBIX BBIPAXKECHUM.

AsredpanvecKue BbIPpaKeHUA

CB0OOIHO oOmepuUpoBaTh MOHATHEM KBAJPAaTHOTO TPEXUICHA, HAXOIUTh
KOPHU KBaJPaTHOTO TPEXWICHA.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA JIMHEWUHBIC MHOXKUTEIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIE W KBaJApATHBIE yPaBHEHUSA, YPABHEHHS, CBOISIIUECH K
HUM, IpOOHO-paIliOHAIbHbIEC YPaBHEHHUS.

Pemats HeCnoXHBIE KBapAaTHBIE YPABHEHUS C TTAPAMETPOM.

Pemate nuHENHBIE HEpPABEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, HMCIOJb30BaTh
METOJI WHTEPBAJOB, M300pakaTh pPEIICHHE HEPAaBEHCTB HA YHCIOBOW MPSMOH,
3aIMChIBATh PEIIEHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemate cucrembl ABYyX JIMHEWHBIX YPAaBHEHUW C ABYMSI IEPEMECHHBIMHU H
CHUCTEMBI IBYX YPAaBHEHUN, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

PemaTe HECIOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C TApaMETPOM.



[IpumeHsTh METO/bl PABHOCHIIBHBIX MPE0OpPa30BAHMIM, 3aMEHBI ITEPEMEHHOM,
rpauueckoro MeToia Npyu pelieHu ypaBHeHU! 3-i1 u 4-i1 cTeneHei.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBaJIpaTHOE HEPABEHCTBO, HW300pakaTb pEHICHUE CHUCTEMBI
HEPABEHCTB HA YUCJIOBOM MPSIMOM, 3alMChIBATh PELIEHUE C TOMOIIBIO CHMBOJIOB.

Pemlate ypaBHEHHs, HEpAaBEHCTBA W KX CHCTEMBI, B TOM 4YHUCIE C
OTrpaHUYECHUSIMU, HAIIPUMED, B LIEIIbIX YHCTIAX.

IIpoBoauTh HcCiienOBaHNs YPAaBHEHUW U CUCTEM YPABHEHHUM, B TOM UYHCIIE C
npyUMeHeHueM rpaduyeckux TNpelcTaBieHud (ycTaHaBlIMBaTh, HWMEET JIH
YPaBHEHHE WM CUCTEMA YpPABHEHUW pEIICHUS, €CIM HMEET, TO CKOJIbKO, W
npoyee).

PemaTtes TekcTOBBIE 3agaud aireOpamvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI JUISI COCTAaBJICHUS
MATEMATUYECKOW MOJIENIM PEAIbHOM CUTyaldd WM [PUKIAJHOW 33/1a4H,
UHTEPIPETUPOBATH MOJTYUYECHHbBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.

YucJi0BbIC OCTCA0BATEIBHOCTH U MIPOrPEeCCHH

CB0OOIHO oOmnepupoBaTh MOHITHSAMHU: 3aBHUCUMOCTb, (YHKIMS, Trpauk
byHKIMHA, TpsMas TPOMOPIHUOHATIBHOCTh, JIMHEWHAss GyHKIUS, oOpaTHas
IIPOIOPIIMOHATILHOCTB, Mapadoia, Turnepoosia, KyCoOuHO-3aanHast QyHKIIHSL.

UccnenoBarh PyHkiuio o e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (YyHKIIMIA:
00JacTh ONpENENeHUsl, MHOXKECTBO 3HAUYECHHM, HYyJIM (YHKLUHUH, MPOMEXYTKH
3HAKOTIOCTOSTHCTBA, TPOMEXKYTKH BO3pacTaHUs © YObIBaHUS, YETHOCTh U
HEYETHOCTh, HAMOOJbIIICE M HAMMEHbBIIIEE 3HAUCHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTuyHyro QyHKIHIO 110 (GOpMyJie, TPUBOJUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIMN U3 peaibHOU KU3HU, (PUUKHU, TECOMETPUH.

Onpenensate MoyoxkeHUe Tpaduka KBaJIpaTUIHOW (DYHKIHH B 3aBUCHUMOCTHU
oT e€ Kod(PUITMEHTOB.

Crpoutrb rpaduk  KBagpaTUYHOM  (YHKUMH, ONUCHIBAaTh  CBOMCTBA
KBaJIpaTUYHON PyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOWCTBA KBAAPATUYHOW (PYHKIIMU JIJIs1 pEUICHUS 3aa4.

Ha mpumepe kBagpatuunoit GyHKIHUK CTPOUTH rpaduk GyHkun y =af(kx +
b) + ¢ ¢ momoIpo MpeodpazoBanuii rpaduka GyHKIUN y=f(X).

WNnmoctpupoBaTh € TMOMOIIBIO TIpaduka peabHYI0 3aBUCUMOCTh WU
IIPOIIECC IO UX XaPAKTEPUCTUKAM.

Apudmernyeckass M reoMeTpUYECKas MPOrpeccuu

CB060OHO OMEepUpOBATh MOHITUAMMU: MTOCIIEOBATEILHOCTD, apudMeTnyecKas
U TEOMETPHUYECKasl IPOTPECCHUMU.



3agaBaTh IOCJIEAOBATEIBLHOCTH Pa3HBIMU CHOCOOAMH:  OINUCATEIIHHBIM,
TaOJUYHBIM, C TOMOIIBIO (DOPMYJIBI #-TO WICHA, PEKYPPEHTHBIM.

BhITIONTHATS  BBIYHCIICHHUS C  HCIOJb30BaHHEeM (OpPMYJ 7-TO  dJieHa
apu(PMETUIECKON ¥ T€OMETPUUECKON MPOTPECCHil, CYMMBI TIEPBBIX # YJICHOB.

N3o0paxkaTb ujieHbl TIOCJIEIOBATEIILHOCTH TOYKAMU Ha KOOPJWHATHOU
MJIOCKOCTH.

Pemiats 3agaun, CBSI3aHHBIE C YKMCJIOBBIMHM IOCIEIOBATEILHOCTAMH, B TOM
YHCIIe 3aJla4l U3 PeajbHOM KU3HM (C MCIOJIB30BAaHUEM KaIbKYJISITOPa, HU(PPOBBIX
TEXHOJIOTHUH).

Pacno3naBath ¥ TOPUBOAUTH MPUMEPHI KOHEUHBIX U  OECKOHEYHBIX
MOCJIEAOBATEILHOCTEN, OrPAHUYEHHBIX  MOCIEI0BATEIbHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

NmeTts pecTaBieHre 0 CXOIUMOCTH MOCIIECI0BATEIbHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEUYHO yOBbIBaIOIIEH FT€OMETPUUECKON MTPOTPECCUH.

[IpuMeHsTH, METOJ MaTEeMaTUYECKOM MHTYKIIMHU TIPU PEILICHUH 3a]1a4.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnnyectBo 4yacos DJIEeKTPOHHbIE
No 11/ HanmeHnoBaHue pa3iesioB u Kowrpotb LT P—— (uudgposbie)
TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibH
ble paboThI ue padoTbl
ble pecypchl
) UNCJIA U BBIYNCIIEHUA. 1 1
PanmonaneHele unciia (IOBTOPEHUE)
) OYHKILNUN. 17 |
Koopaunarsl u
rpaduku. OyHKIIIN
3 AJITEBPAMYECKUE BBIPAXXEHMAL. 7
Bripaxkenus ¢ nepeMeHHbIMU
4 YPABHEHM%IICHCTEMLI 10 1
YPABHEHMUMU. JIunelinsle ypaBHEHUS
5 UNCJIA U BBIYMCIIEHUA. Crenens ¢ 6
HaTypaJIbHBIM I10Ka3aTeIeM
6 AJITEBPAMYECKUE BBIPAXXEHM L. ” 1
MHorouieHst
7 AJITEBPAMYECKUE BbBIPAXKEHI 4. 14 |
DopMyIIbl COKPAIEHHOTO YMHOXKEHUS
8 UNCJIA 1 BBIYMCIIEHUA. [lenumocTs 10
9 OYHKIUUN. Jluneitnas pyHKIus 16 1
YPABHEHUA 1 CUCTEMBI
10 YPABHEHUI. Cucremst 14 1
JINHEWHBIX YpaBHECHUHN
1 [ToBTOpEHME, g 1
000011IeHNE,
CHUCTEMATH3ALHS

3HAHUU




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136




8 KUIACC

Kosmn4yecTBO 4acoB JIeKTPOHHbIE
No 1/ HanmenoBanue pa3aesoB u KouTpob L T— (uudgposbie)
TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibH
ble padoThI ue padoTbl
ble pecypchl
| YPABHEHUA U HEPABEHCTBA. 20 |
Hepasencrtsa
) UYNCJIA 1 BBIYNCIIEHUA. 17 1
KBanpaTHbiii KOpeHb
3 YPABHEHUIA U HEPABEHCTBA. 17 1
KBagpatHbie ypaBHEeHUs
4 AJITEBPAMYECKUE BbIPAXXKEHI . 17 |
JpoOHO-palinoHaIbHbIE BHIPAKEHUS
5 YPABHEHUA U HEPABEHCTBA. 19 1
JpobHOo-palimoHanbHble ypaBHEHUS
6 OYHKINN 15 1
7 AJI'TEBPAMYECKUE BbIPAKEHI 4. 14
Crenenun
8 UNCJIA U BBIYMCIIEHUA. [enumocTs 7 1
9 IToBTOpEHME, 10 1
000011IeHNE,
CUCTEMAaTHU3aLHS
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 8 0

I[TPOTPAMME




9 KUIIACC

Kosmn4yecTBO 4acoB JIeKTPOHHbIE
Ne HaunmenoBanue pa3aenos u (uudgposbie)
TeM MPOrpaMMBbl Bcero Konrpoabi Tpakriieck o0pa3oBaTe/bH
ble padoThbI ue padoTbl
H ble pecypchbl
/
n
1 OYHKINN 2 1
5
) YPABHEHUWA 1 HEPABEHCTBA. | |
KBanparHbie HEpaBeHCTBa 5
3 YPABHEHUA 1 HEPABEHCTBA. ) |
VYpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 5
4 UMCJIOBBIE ) )
[NTOCJIEAOBATEJIbBHOCTHU U s
I[TPOI'PECCHUH
5 AJITEBPAYECKUE BBIPAXKEHU . | |
Crenensp ¢ palMOHaIbHBIM ITOKA3aTENEM 2
6 [ToBTOpeHwue, 060061IeHNE, 3 |
CUCTEMAaTU3aLNs 3HAHUN 4
OBIIEE KOJIMYECTBO YACOB I10 136 6 0

[NPOT'PAMME







IHHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/m

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabn
ble padoThI

IIpakTHyeck
ue padoThl

Jara
HU3Yy4YeH
us

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibH
ble pecypchl

IToBTrOpenue. PanmonanbHble ynciia

[ToBTOopenue. CpaBHEHUE,
YIOPSIIOYMBAHNE U apU(METUUECKHEC
JEHCTBUSI C pallMOHATBHBIMU YHCIIAMU

IToBTOopenue. Yucnosas
npsiMasi, MOAYJIb YUCIIa

[ToBTOpenue. IIponeHTsl, 3an1ch
MIPOLIEHTOB B BUJIE APOOH U
Ipobu B

BH/JIE ITPOLICHTOB

[ToBTrOpenue. Tpu ocHOBHBIE 3a1aun
HAa [IPOLICHTHI

IToBTOpenue. Tpr OCHOBHBIE 3a/1a4K
Ha MPOLEHTHI

[ToBTOpenue. Pemenne
TEKCTOBBIX 3a7a4
apupMETHIECKUM CTIOCOOOM

[ToBTOpenue. Pemenue 3anay us3
peanbHON MPAKTUKU HA YaCTH,
JIpoOu, POIEHTHI, IPUMEHEHHUE
OTHOIICHHUI 1

IIPONOPLMI IIPU PELICHUU 33]1a4

[ToBTOpenue. Pemenne 3anay ns3
peanbHON MPAaKTUKU HA YacTH,




J1pooHu,




IIPOLIEHTBI, IPUMEHEHNE
OTHOLIEHUH U IIPONOPLUH IIPH
pEeLIeHnN 3a1a4

HOBTOpeHI/Ie. PeanpHble 3aBUCUMOCTH,

10 pelIeHne 3a/1a4 Ha JIBUKEHUE,
paboTy, MOKYNKH, HAJIOTH
1 Kontponbnas padoTa mo
teMe "PannoHanbHbIe
yucia"
12 Koopaunara Touku Ha npsiMoit
13 YucnoBble TPOMEKYTKH
14 YucioBble IPOMEKYTKH
15 Paccrositnue mexnay nBymst
TOYKaMH KOOPAUHATHOM MPSMO
[IpsiMoyronbpHas cucteMa KOOpIMHAT.
16 Abcmucca u oparHAaTa TOYKU
Ha KOOPJAMHATHOM IMJIOCKOCTH
[IpsiMmoyTonpHas cucTeMa KOOpIUHAT.
17 AoOcmycca 1 opJiMHaTa TOYKH
Ha KOOPJIMHATHOM TJIOCKOCTH
13 [Tpumeps! rpaduxos,
3aJJaHHBIX (opMyTIaMu
19 UYrenue rpaukoB
peanbHBIX 3aBUCUMOCTEN
20 OYHKIIMOHAIBHBIEC 3aBUCUMOCTH
MEXy BEJIMUYMHAMU
[Tonsarue Gynkimu. OyHKIUSI KaK
21 MaremMaTuyecKas MOJIEIb
peanbHOro mpouecca
22 [Tonstue pynkunu. OyHKIUSA Kak




MaTeMaTHYeCKasi MOJIEITh
peasbHOro mporecca

[Tonstue pynkunu. OyHKIMSA KaK

23 MaTeMaTudeckas MoJieib
peanbHOro mnpouecca

24 OO6nacTb onpeneneHus u
o0acTh 3HaYeHUIN PYHKIMU

’5 OO6mactp ornpeaeseHus u
o0acTh 3HaYCHUN (PYyHKIIUU

26 CrniocoOb1 3aanust pyHKIHH

27 I'paduk pynkunn

)3 Konrponbnas padora no teme
"Koopaunats! n
rpapuku. yskmmn"

29 Bripaskenue ¢ nepeMeHHbIMHU.
3HaueHue BBIPAXKEHHUS C
IepPEMEHHBIMU

30 Bripaxkenue ¢ nepeMeHHbIMHU.
3HaueHue BBIPAXKEHUS C
HIePEMEHHBIMU

3l BoIpaskeHue ¢ nepeMeHHbIMHU.
3HayYeHUE BBIPAKECHUS C
[IEPEMEHHBIMU

1 [IpencraBnenue 3aBUCUMOCTH
MEX/ly BEJIMYMHAMU B BUJIE
hopMyb

3 IIpencraBneHue 3aBUCUMOCTH
MEX]y BEIMYMHAMU B BUJIE
(bopMyIIbI

34 Boruncnenus no hopmynam

35 Boruncnenus no popmynam




36

VYpaBHEHHE ¢ OTHOU
nepemeHHo. Kopenn
YpaBHEHUS




CBolicTBa ypaBHEHUM C

37 OJIHOM IIEPEMEHHOU
33 CaolicTBa ypaBHEHUH C
OJIHOM IIEPEMEHHOU
39 PaBHOCWIIBHOCTE ypaBHEHUN
40 YpaBHEHHE KaK
MaTemMaThuyeckas MoJIeb
pEabHOM CUTYAIUU
41 Yucio KopHEH JIMHEMHOTO YpaBHEHHUS
42 Hucno KopHEN JTMHEWHOTO YPaBHEHHUS
43 Pemrenne TekcToBBIX 3a7a4 €
IIOMOLIBIO JIMHENHBIX YPaBHEHUN
44 JInunenHo€e ypaBHEHUE,
coJiepaKalee 3HaK MOy JIs
Kontponbnas paboTa mo temMam
45 "BripaxeHnus ¢
nepemeHHbIMH", "JIuHeHbIE
ypaBHeHus"
46 Crenens ¢ HaTypajIbHBIM IIOKa3aTEIEM
47 CBoiicTBa CTENEHU ¢
HaTypaJIbHBIM II0Ka3aTelleM
43 CBolicTBa CTENEHU C
HaTypaJIbHBIM I10Ka3aTelIEM
49 CBoiicTBa CTENEHU C
HaTYypaJIbHbIM MOKa3aTeleM
50 3anuch yuciia B JeCSITUYHON
IIO3ULIMOHHOM CUCTEME
CUHCTICHUSI
51 3anuce 4yucia B 1ECATUIHON

HO3UIIMOHHOU CUCTEME
CUHCIICHUS




OngowieHsl. OqHOYIIEH

52 1
cranaaptHoro Bujaa. CteneHnb
OJHOYJIEHA
53 OngowieHsl. OqHOYIIEH |
ctanaapTHoro Bujaa. CTeneHnb
OoJHOYIEHA
MHuorouseHbl. MHOTO4JIEH
54 CTaHAAPTHOTO BHJIA. 1
CreneHb
MHOTOWICHA
MHorouseHbl. MHOro4JIeH
55 CTaHAAPTHOI'O BHUJA. 1
CrerneHs MHOTOYJIEHA
56 CnoskeHue 1 BEIYUTaHHE MHOTOYJIECHOB 1
57 CrokeHre U BEIUUTAaHHE MHOTOUYJIEHOB 1
58 CnoskeHue ¥ BEIYMTaHHE MHOTOYJICHOB 1
59 VYMHOKEHUE U JeJIeHUE MHOTOYWIECHOB 1
60 YMHOKEHHE U JieJIeHHE MHOTOYICHOB 1
61 VYMHOKEHIE U [eJICHNE MHOTOUYJICHOB 1
62 YMHOKEHHUE U JieJIeHue MHOTOUYJIEHOB 1
63 IIpeobpa3oBanue 1en0ro0 |
BbIPaKEHUS] B MHOTOWIECH
64 [Ipeo6pa3oBanue 11en0r0 )
BbIpaKEHUS] B MHOTOWIECH
65 [IpeobpazoBanme 11€710T0 1
BBIPAKEHUS] B MHOTOWICH
66 Kopuu MHOTOUIIEHA 1
67 Kopuu mHOTOUIEHA 1
63 ToxnaectBo. ToxxaecTBEHHBIE |

npeoOpa3oBaHus
anredpandecKux




BBIPAYKECHHIT

69

ToxnectBo. ToxnecTBeHHBIE
npeoOpa3oBaHUs
anredpanvecKux

BBIPAKCHUIN

70

ToxnectBo. ToXIeCTBEHHEIE
npeoOpa3oBaHus
anre0pandecKux

BBIPAYKCHHI

71

ToxnectBo. ToxxaecTBEeHHbBIE
npeoOpa3oBaHus
anreOpanyecKux BhIPaKCHUIN

72

ToxnectBo. ToxxnecTBEHHEIE
npeoOpa3oBaHus
anreOpanvecKuX BhIpAKESHUN

73

JlokazaTenbCTBO TOXK/IECTB

74

KonrposnbHas pabora no TeMmam
"CreneHb ¢ HaTypaJbHbIM
nokazarejeM",

"MHorouseHs!"

75

KBaznpat cymMBI 1 kBazpat
Pa3HOCTH JIBYX BBIPAKEHUH

76

KBanpar cymmsl
HECKOJIBKMX BBIPAKEHUI

77

Ky6 cymmbl 1 ky6 pazHocTH
JIBYX BBIPaXKEHUU

78

Pa3HocTh KBapaTOB IBYX BBIPAKECHUU

79

[IpousBeneHne pa3HOCTH U CyMMBI
JIBYX BBIpaXCHUHN

80

IIponsBeneHne pasHOCTH U CyMMBI
JIBYX BBIpaXKCHUI




CyMMa 1 pa3HOCTh KyOOB

81 JIBYX BBIpaXCHUI
) CymMa 1 pa3HOCTb KyOOB
8 JIBYX BBIpaXKCHUI
23 Pasnoxenne MHOrOUIEHA
Ha MHOXUTEJH
[IpousBeneHne pa3HOCTH CYMMBI
84 JIBYX BBIPaXKEHUH, CymMMa 1
pa3HoCTb KyOOB
JIBYX BBIpaXCHUI
g Pa3znoxenune MHOrOUNIEHA
> Ha MHOXUTEJH
6 Brinecenue o011ero MHOKHUTES
8 3a CKOOKHU
87 Meton rpynmnupoBKH
28 Konrponsnas padora no Teme
"®dopMyJIbl COKPAILIEHHOTO
YMHOXeHus"
29 JlenuMocCTh LIENbIX YUCEL.
CaoiicTBa AeIUMOCTH
90 JlenMmMoCTh 1eIbIX Yuce.
CaoiicTBa 1€TUMOCTH
91 IIpocTsle U cocTaBHBIE YUCIIA.
YETHbIE M HEUETHBIE YUCia
9 [Ipu3naku genumoctu Ha 2, 4, 8, 5, 3,
6,
9,10,11
93 [Tpusnaku nenumoctu Ha 2, 4, 8, 5, 3,6,
9,10, 11
94 [Ipu3Haku nenMMOCTU CyMMBI

" IIPOU3BCACHUA LECIIbIX YHUCCII




npu




pelIeHNH 3a1a9

HauOospmumii o01uii AeIUTeb

95 Y HauMeHblIIee 00111ee KpaTHOE 1
IBYX
quces
96 B3aumHuo npocThie unciia 1
97 Anroputm EBknuaa. 1
JleneHue ¢ OCTaTKOM
08 CpaBHEHUS LETBIX YUCET 110 1
MOJ1yJIIO HaTypaJbHOTO YUCIIa
99 JIuneitnas ¢yHkims, e€ cBoiicTBa 1
100 Jluneiinas pyHkuus, e€ cBolicTBa 1
101 Jluneiinasa yHkuus, e€ cBolcTBa 1
102 I'paduk muHEHHON QyHKIINN 1
103 I'paduk nunHeinoi QyHKIMN 1
104 I'paduk nuHeiHON QyHKIMN 1
105 I'padux nuHelHoM QyHKIMK 1
106 I'padux pyHkImm y = | x | 1
107 I'paduk pynkuun y = | x | 1
108 I'padux pyHkumm y = | x | 1
109 I'padpux pyHkImN y = | X | 1
110 KycouHo-3aanHbie GyHKIUT 1
111 KycouHno-3anannsie pyHkumun 1
112 Kycouno-3anannbie pyHKINN 1
113 KycouHo-3a1anHble pyHKINN 1

114

Konrponsnas padora o tTemam
"Jlenmumocts", "JInHelinas
dbyskIus"

[u—




115

VYpaBHeHUe ¢ ABYMS II€PEMEHHBIMU

116

YPaBHeHI/Ie C ABYMs NNICPCMCHHBIMU

117

I'paduk nuHEHHOTrO ypaBHEHUS C
JBYMsI IIEPEMEHHBIMU

118

I'padux TMHEHHOTO ypaBHEHUS C
JBYMSI IIEPEMEHHBIMH

119

CucreMsl JIMHEHHBIX
ypaBHEHUH C IByMSs
MIEPEMECHHBIMHU

120

CucreMbl TUHEHHBIX
YPaBHEHUH C IBYMSI
IIEPEMEHHBIMU

121

I'padmaeckuit MeTo penieHus
CHCTEMBI

JIMHEUHBIX YPaBHEHUH C
JBYMsl IEPEMEHHBIMU

122

I'padmyeckuit MmeTox penieHus
CUCTEMBI JINHEWHBIX YPAaBHEHUH C
JBYMSI

IIEPEMEHHBIMU

123

Pemenne cucrem TUHESHHBIX
ypaBHEHUH C JBYMS TIEPEMEHHBIMHU
METOI0M

MOJICTAHOBKH H METOJIOM CJI0KEHHMS

124

Pemenue cucreM ITUHENHBIX
YPAaBHEHUH C ABYMs IIEPEMEHHBIMU
METOJI0M

ITOJICTAHOBKHU U METOJIOM CJIOKEHUS

125

Pemenne cucrem THHEHHBIX
ypaBHEHUH C IBYMS IEPEMEHHBIMH
METOA0M

MOJACTAaHOBKHM U METOJIOM CJIOKCHMS




126

Pemienue cuctem TMHEHHBIX
YPaBHEHUH C IByMsI I€PEMEHHBIMU
METOAOM

MOJICTAHOBKU M METO/IOM CIIOKEHHUS




127

CucreMa IByX JUHEUHBIX
YpaBHEHUH C JBYMS IEPEMEHHBIMHU
KaK MOJIeJIb

peaibHOM CUTyaluu

128

KonrponsHas padora no Teme
"CHUcTEMBI TUHENHBIX
ypaBHeHHI"

129

[ToBTOpEeHue u 06001IEHNE.
BripaxkeHus ¢ nepeMeHHbIMU

130

[ToBTOpenue u o6oOIIEHHE.
CreneHp ¢ HATYypaJbHBIM
II0Ka3aTeleM

131

[ToBTOpeHue u 06001IeHNE.
OnHOUJIEHBl U MHOTOYJICHBI.
ToxnecTBeHHbIE TPeoOpa3oOBaHUS
anredpanvecKux

BBIPAYKCHUI

132

[ToBTOpenue u o6oOIIEHHE.
DopmyJibl COKPAIIEHHOTO
YMHOXEHHUS

133

[ToBTOpEeHUE N
o0o01eHue.
KoopauHnats! u rpaguku.

134

[ToBTOpEeHme 1 0600IIEHNE.
JIuneitnas QyHKIMS U e€ cBOMCTBa

135

Wrorosas koHTposbHas paboTa

136

[ToBTropenue u o6001eHue. Pemenue
CUCTEM JIMHENHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

OBIIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME




8 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtpoasn
ble padoThI

IIpakTH4yeck
ue padoTbl

Jdara
HU3y4eH
us

JJIeKTPOHHbIE
uupposeie
o0pa3oBaTeJibH
ble pecypchl

YucnoBbie HCPAaBCHCTBA

CBolicTBa YHMCIIOBBIX HEPABEHCTB

CBolCTBa YMCIOBBIX HEPABEHCTB

AW N | ==

I[OKaBaTeJIBCTBO HCPABCHCTB

U PV (G —

HepaseHcTBO ¢ mEpeMEHHOM.
Ctporue 1 HeCTpOrue HepaBeHCTBa

HepaBeHcTBO ¢ IepeMeHHOM.
Crporue 1 HeCTporue HepaBeHCTBa

CrnoxxeHue 1 yMHOKEHUE
YHUCIIOBBIX HEPABEHCTB.
OrcHMBaHUE 3HAYCHUS
BBIPAXKCHUS

CnoxxeHre 1 YMHOXKEHUE YHCIOBBIX
HepaBeHCTB. OlieHUBaHUE
3HAYEHUS BBIPAKECHUS

[TonsATHE O pellIeHnr HEPaBEHCTBA C
OJHOU NEPEMEHHOM.

MHOKeCTBO perieHui

HEPaBEHCTBA

10

[ToHsATHE O pelIeHnN HEpaBEHCTBA C
OJIHOM ITEPEMEHHOI.

MHOX€ECTBO pelleHui

HEPAaBEHCTBA

11

PaBHOCHIBHEIE
HEpPABEHCTBA.




HepaBeHcTBO-clieIcTBUE




12

UucnoBbie TPOMEKYTKU

JIuneniHoe HEPABEHCTBO C OHOU

13 MEPEMEHHON U MHOXECTBO €r0
pEeLICHHIT

14 Pemenue MMHENHBIX HEPABEHCTB €
OJHOU NEPEMEHHOU

15 PemieHne nuHENHBIX HEPABEHCTB C
OJIHOM NEPEMEHHOM

16 Pemenue nuHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

17 Cuctembl TUHEHHBIX HEPABEHCTB C
OJHOM IepeMEHHOM

18 CucteMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN
Pemenue TekcTOBBIX 33514 ¢

19 MIOMOILBIO JINHEUHBIX HEPABEHCTB C
OTHOH
MIepEMEHHOMN

20 Konrtponsnas padora no
teme "HepaBencrna"

21 KBanparssle kopHH

2 Apudmerraeckuit KBaJpaTHBII
KOpPEHb U €r0 CBOMCTBA

3 ApudmeTnueckuil KBaJpaTHbIN
KOpPEHb U €r0 CBOMCTBA

24 [TonsATHE HppPALIMOHATIBHOTO YHUCIIA.
JelicTBus ¢ MppallMOHAIbHBIMU
YUCIaMHU

)5 CBoiicTBa IEUCTBUH C
UPpALMOHATLHBIMU YHCIIAMU

26 CBoMCTBa OEHCTBUH C




HppallMOHAJIbHBIMHA




HYHUCJIaMH

27

CBoiicTBa IEHCTBUHA C
HMppanMoHaIbHBIMUA YUCIAMHU

28

CpaBHeHuE MppallMOHAIbHBIX YUCEI

29

CpaBHeHHUE UpPALMOHAJIBHBIX YUCEN

30

MHOXeCTBO NE€HCTBUTEIBLHBIX
yucen. [IpeacraBienus o
paciIupeHusIX

YUCJIOBBIX MHOXCECTB

31

JlonmycTumble 3HaAUCHUS

NEPEMEHHBIX B BBIPAKEHUSIX,
coJiepKaIX

apupMeTHYECKUe KBaIpaTHbIe KOPHU

32

JomycTumMble 3HaUeHUSA

MEPEMEHHBIX B BBIPAKEHUSIX,
coJIeprKalInx

apudmeTnyecKkue KBaJpaTHble KOPHU

33

ToxiecTBeHHbIE TPEOOPA3OBAHUS
BBIPAXKEHHUI, COJIEPHKALIUX
apudmeTnyecKkre KBaJIpaTHbIE
KOpHHU

34

ToxaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAYKEHHUI, COJIEPHKALIUX
apupMeTHIECKUE KBAPATHHIC
KOpHHU

35

ToxaecTBeHHbIe TpeoOpa3zoBaHUs
BBIpXXEHUI, COIepIKaIIUX
apupMeTHIECKUE KBAPATHHIC
KOpHHU

36

ToxaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKEHHUI, COJIEPHKALIUX
apupMeTHIECKUE KBAPATHBIC




KOpHHU

37

KonrposnbHas paborta no
teMe "KBaapaTHbIi
KOpEHb"




38

KBanpaTHoe ypaBHEHHE

39

dopMmyia KOpHEU KBaIpaTHOTO
ypaBHeHus1. KomnuectBo
JIEHCTBUTEIILHBIX KOPHEU
KBaJPaTHOTO

YpaBHEHUS

40

dopMmyia KOpHEW KBaIpaTHOTO
ypaBHeHus1. KonnuectBo
JIEHCTBUTEIIbHBIX KOPHEH
KBaJPaTHOIO

YpaBHEHUs

41

dopMmyia KOpHEU KBaIpaTHOTO
ypaBHeHus. KonnuecTBo
JIEHCTBUTEIILHBIX KOPHEU
KBaJPaTHOIO

ypaBHEHUS

42

dopmyia KOpHEHW KBaIpaTHOTO
ypaBHeHus1. KomnuectBo
JIEUCTBUTEIbHBIX KOPHEU
KBaJpaTHOTO

ypaBHEHUSs

43

Teopema Buera

44

Teopema Buera

45

YpaBHEHHUs, CBOJUMBIE K TUHEHHBIM
YPaBHEHUSIM WIIU K
KBaJPAaTHBIM YPaBHEHUAM

46

YpaBHEHUsI, CBOAUMBIE K
JUHEHHBIM YPAaBHEHUSIM WU K
KBaIPAaTHBIM ypaBHCHUSIM

47

KBanpaTHOe ypaBHEeHUE ¢ mapaMeTpoM




48

Pemenne kBaapaTHBIX
YPaBHEHUH C IapamMeTpaMu




49

Pemienne kBagpaTHBIX
YPaBHEHUH C IIapamMeTpaMu

50

Pemenne kBagpaTHbIX
YPaBHEHUH, COJIEPKAIINUX 3HAK
MOAYJIS

51

Pemenne kBagpaTHbIX
YPaBHEHUH, COIEPKALLUX 3HAK
MOAYJIS

52

YpaBHEHHE KaK MaTeMaTh4ecKas
MOJIEJIb PEAbHOM CUTyallun

53

Perienne TEKCTOBBIX 33124 C
IIOMOILBIO KBAIPATHBIX YPABHEHUN

54

KonTponbHas padbora no
teme "KBanparHbie
ypaBHeHus"

55

PaI_II/IOHaJ'IBHBIe BbIPAXXCHUA

56

ToxxnecTBeHHBIE
npeoOpa3oBaHUs
paLMOHAIBHBIX BBIPAKECHUI

57

ToxnecTBeHHBIE
npeoOpazoBaHus
paIMOHAIBHBIX BBIPAKEHUN

58

ToxxnecTBeHHBIE
npeoOpa3oBaHUs
paLMOHAIBHBIX BBIPAKECHUI

59

ToxxnecTBeHHBIE
npeodpazoBaHus
paLMOHAIBHBIX BBIPAKECHUI

60

Anrebpanueckas 1po6b. JlomycTumble
3HAYEHUS IEPEMEHHBIX B

JPOOHO- PaLlMOHAIBHBIX

BBIPAKEHUSIX




Anre6Gpanueckas qpoob. JlomycTumblie

61 3HAUYEHMSI IEPEMEHHBIX B
JIPOOHO- paliOHATBHBIX
BBIPAKEHUSIX
62 Anrebpanueckas 1po0Ob. JlomycTumble




3HAYCHHS TICPEMEHHBIX B
JIPOOHO- pallMOHATBEHBIX
BBIPAKCHHUSIX

OCHOBHOE CBOMCTBO

63 .
anreOpandeckoit 1podu

64 OcHOBHOE CBOICTBO
asnreOpandeckoi 1podu

65 CrnoxeHue 1 BHIYUTaHHUE
anreOpandecKkux apooei

66 CrnoxeHue ¥ BIYUTaHHUE
anreOpandecKux Apooeit

67 YMHOXEHUE U IeTICHNE
anreOpandyeckux Apooeit

68 VYMHOXEHUE U IEJICHUE
anreOpandecKux Apooeit

69 YMHOXKEHUE U JIeTICHNE
anreOpandeckux aApooeit

70 Bossenenue anredpandeckoit
JpoOH B CTETICHb

71 KoHnTponbHas pabora 1o Teme
"JIpoOHO- parrioHaTbHBIE
BBIpaXCHUS"

72 JpoOHO-palinoHanbHble ypaBHEHUS
Pemenune 1poOHO-paliMoOHAIBHBIX

73 YPaBHEHUH, CBOAAIIMXCA K
JMHEHHBIM YPaBHEHUSIM
Pemenue npoOGHO-pariOHAIBHBIX

74 ypaBHEHHIA, CBOSAIINXCS K
JMHEHHBIM YpaBHEHUSIM

75 Pemrenue npoOGHO-paiMoOHaIBHBIX




YPaBHEHHUH, CBOIALINXCS K
JMHEWHBIM YpaBHEHUSIM

76

Pemenne npoOHO-paiMOHANBHBIX
YpPaBHEHUH, CBOJAILIUXCA K
KBaJIpaTHBIM YPaBHEHUSIM

77

Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHUH, CBOJISAIINXCS K
KBaIPAaTHBIM YpaBHCHHUSIM

78

Pemenne npoO6HO-palinoOHATBHBIX
YpPaBHEHUH, CBOJAIIUXCA K
KBaJIPAaTHBIM ypaBHEHUSIM

79

Pemenwne npo6HO-
palOHAIBHBIX YPAaBHEHUIN
METOJ/IOM 3aMEHBI
MIEPEMEHHOMN

80

Pemenne npo6HO-
paIMOHAIBHBIX YPAaBHCHHI
METOJIOM 3aMECHEI
MIepEMEHHOMN

81

Pemenne npo6HO-
palOHAIBHBIX YPaBHEHUIN
METOJ/IOM 3aMECHBI
MIEPEMEHHOMN

82

Pemenue nqpo6HO-
palMoOHANTBHBIX YPaBHEHUN
METOJIOM 3aMEHBI
MIEPEMEHHOMN

&3

Pemrenne TeKCTOBBIX 3a7a4 ¢
MOMOIIIBIO IPOOHO-PAITMOHATHLHBIX
ypaBHEHUH

84

Pemenune TekCTOBBIX 33124 C
MTOMOIIIBIO TPOOHO-PAITMOHATBHBIX




ypaBHEHUH

85

Penienne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO




TpOOHO-paLMOHAIBHBIX YpaBHEHUN

86

Pemenue TekcToBBIX 3a/1a4 ¢
MOMOIIbIO IPOOHO-PAIIMOHATBHBIX
YpaBHEHUH

87

Penrenue TeKCTOBEIX 3a/1ad C
MOMOIIIBIO IPOOHO-PAITMOHATHHBIX
ypaBHEHUH

88

Pemenue TekcToOBBIX 3a/1a4 ¢
MOMOIIbIO APOOHO-pAIIMOHATBHBIX
YpaBHEHUH

89

['padmueckas nHTEpIpETALIUS
YPaBHEHHUH C ABYMs IEPEMEHHBIMU

90

KonTponbHas pabota no teme
"IpoOHO- palioHaIbHbIE ypaBHEHUS"

91

OO6nacTh onpeneneHus u
MHO>KECTBO 3HAUCHUH (QYHKITUU

92

Ob6nacTp omnpeneneHus u
MHOJKECTBO 3HaYCHHH (PyHKIIUH

93

CniocoObl 3a1anust PyHKITAN

94

I'padux Gpynkumm

95

Urenne CBOMCTB QyHKIIUHU T10 €€
rpacduky. [Tpumeps! rpaduxos
(GYHKIUH, OTpaKaIONINX peaNbHbIC
IPOIIECCHI

96

DyHKINH, ONUCHIBAKOLINE
npsSMYI0 1 00paTHYIO
IPONOPLUOHATIbHBIE
3aBUCHUMOCTH, UX TpapuKu

97

@DyHKIUH, ONHUCHIBAIOLINE
OpsSMYI0 U 00paTHYIO
HPONOPLUOHAIbHbIE
3aBUCUMOCTH, UX IrpauKu




98

@OyHKIMH, OMCHIBAIOIINE
psSIMYI0 U 00OpaTHYIO
IPONOPLUOHATbHbIE




3aBUCUMOCTH, UX TpaduKu

99

@yHKIMA y = X2 U €€ CBOICTBa

100

OyHKIUA y = X2 1 €€ CBOMCTBA

101

OyHkuusa y = x3 u e€ CBOMCTBa

102

OyHKIUA Yy =K/X 1 e€ CBOHCTBa

103

DyHKIUA Y =K/X 1 €€ CBOHCTBA

104

OyHKIUA y =VX U €€ CBONCTBA

S S N [ Sy N

105

KonTponbnas pabota no
teme "OyHkun"

106

Crerens ¢ OCJIBIM IIOKa3aTCjICM

107

CBoiicTBa CTENEHU C 1IETIBIM
IIOoKa3aTejaeM

108

CBOIiCTBa CTEIEHH C IIEIBIM
[oKasarejeM

109

CBoiicTBa CTENEHH C IIETBIM
MOKa3aTeemM

110

[IpeobpazoBanue
BBIPAXKEHUI, COJIEPHKALIUX
CTEIICHH C ICIIBIM
IOKa3aTeIeM

111

[IpeoOpazoBaHue BbIpaKEHHUIA,
COJIepXKaIInX CTENEHU C
LEJIBIM TTOKa3aTeseM

112

[Ipeobpa3zoBanue BbIpaKEHUN,
COJIepIKAIINX CTETICHH C
O CJIBbIM ITOKA3aTCJIEM

113

CraHmapTHBIN BU YKCIa

114

CrannapTHbI BUJ yncia

115

JleMcTBUS ¢ YHCIaMH,
3aIMMCaHHBIMH B CTAHIAPTHOM BHUJIE

116

JleficTBUs ¢ UMcIaMu, 3alTMCAaHHBIMU B




CTaHJApPTHOM BHUJEC

117

Pa3zMepbl 00bEKTOB OKPYKAIOLIETO
MUDPA, JJINTEIBHOCTh MPOIIECCOB B
OKpYy KaroIleM MUpe

118

Pa3zMepbl 00bEKTOB OKPYKAIOIIETO
MUpA, JJIUTEIBHOCTH MPOIIECCOB B
OKpY KaroIieM MUpe

119

Pa3mepbl 00bEKTOB OKPYKAIOIIETO
MUpa,

JUIUTEIBHOCTh

MIPOIIECCOB B

OKpY aroIleM MUpe

120

J_ICJ'ICHI/IC C OCTaTKOM

121

CpaBHeHI/IH LOECIIBIX YHUCEI I10
MOJYJIIO HAaTYypaJIbHOT'O YKUCJIa

122

CpaBHEHUS LIETBIX YUCET 110
MOJIYJIF0 HATypaJIbHOT'O YKCiIa

123

CaolicTBa CpaBHEHUI IO MOAYIIIO

124

CBolicTBa CpaBHEHUI IO MOAYJIIO

125

OcTaTKu CyMMBI U ITPOU3BEIECHUS
10 JTaHHOMY MOJIYJIIO

126

KonTponbnas pabota no
temaM "Crenenu",
" JlemumocTs"

127

[ToBTOpenue u oboOIIEeHHE.
Pemrenne nuHENHBIX HEPABEHCTB C
OJHOU NEPEMEHHON U CUCTEM
JIMHEWHBIX

HEPABEHCTB C OJTHOM MEPEMEHHOI

128

[ToBTOpenue u o6oOIIEeHHE.
Pemenue nuHelHBIX HEPABEHCTB C




OTHOM
MIEPEMEHHOMN U CUCTEM JIMHEMHBIX




HEPABEHCTB C OJTHOM MEPEMEHHOM

129

[ToBTOpenue u o6oOIIEeHHE.
ToXneCTBEHHBIE

npeoOpa3oBaHus BEIPAKCHHIA,
CoJIepIKAIIIX

apupMeTHUCSCKHE KBaIpaTHbIE KOPHU

130

[ToBTOpenue u o6oOIIEHHE.
Pemenne kBagpaTHbIX YpaBHEHHM.
PemieHne TeKCTOBBIX 3a1a4 C
ITOMOILBIO

KBAJIpaTHBIX YPaBHEHUN

131

[ToBTOpenue u o6oOIIEeHHE.
Pemenue 3amad u3 peanbHON
KN3HU

132

[ToBTOpenue u 00o0IICHHE.
ToxnecTBEeHHbIE
npeoOpa3oBaHUs
paIMOHATIBHBIX BRIPAKCHHUN

133

[ToBTOpEeHME M 0OOOIICHHE.
Pemenne npoOHO-paiMOHANIBHBIX
YpaBHEHHH, CBOISIIUXCS K
JIMHEHHBIM WU K KBAJPATHBIM
ypaBHEHUsM. Perenre TeKCTOBBIX
3a/1a4 ¢ MOMOIIBIO JPOOHO-
paIMOHATBHBIX YPaBHEHHM

134

[ToBTopenue u o6o0meHue. Pemenue
TEKCTOBBIX 33/1a4
pa3IMYHBIMU CIIOCO0aMU

135

HToroBast KOHTpoOJIbHAs paboTa

136

[ToBTOpenue u o6oOIIEeHNE.
Pemenue 3anau u3 peanbHon
KUZHUA




OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME




9 KUIIACC

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJibn
ble padoThbI

IIpakTH4yeck
ue padoTbl

Jdara
HU3y4eH
us

JJIeKTPOHHbIE
uudposbIe
o0pa3oBaTeJibH
ble pecypchl

Oynkius. CoicTBa QyHKIMIA: HYTH
(GYHKINH, IPOMEKYTKH
3HAKOTOCTOSHCTBA (DYHKITHH,
MIPOMEXYTKH BO3pACTaHUsI U yObIBaHUS
¢byHKUMYM, YETHBIE U HEYETHBIC
¢GbyHKIMM, HauOoJbIlIee U HaMEHbIIee
3Ha4YeHUus! GYHKLUUU

Oynkius. CBoicTBa QyHKIMIA: HYTH
(bYyHKINHU, TPOMEXKYTKU
3HAKOMOCTOSHCTBA (DYHKITHH,
MIPOMEXYTKH BO3pacTaHUsI U yObIBaHUS
¢byHKUMYM, YETHBIE U HEUETHBIC
¢byHKUIMHM, HanbobIIIee U HAaMMEHbIIIee
3Ha4YeHHs PYHKIUH

[Toctpoenue rpapukos
(GYHKIMH C TOMOIIIBIO
npeoOpa3oBaHui

IToctpoenue rpapukos
(GyHKIUH C TOMOIIBIO
npeoOpa3oBaHuit

KBagpatHb1il TpEXUIIEH.
Kopnu kBagpaTHOTrO
TpEXUIICHA

Paznoxenue KBaApaTHOIO TpéaneHa
Ha TUHEHHBIC MHOXKHUTCIIN




PaznoxeHne KBaapaTHOTO TPEXUICHA
Ha JTMHEWHbIE MHOXKHTEIN




KBagparnunas QyHkius u e€ cCBOMCTBa

[Tapaboia, KOOPAMHATHI BEPIITMHBI
napaboJIbl, OCh CHMMETPUH
napaboJibl

10

[Toctpoenue rpaduxa
KBaJpaTUYHON (DyHKIHH

11

[Toctpoenue rpaduka
KBaZpaTUIHON (PYHKITHH

12

IToctpoenue rpaduxa
KBaIpaTUYHON QPYHKIIMU

13

[Tonoxenue rpaduka KBaApaTUIHON
(GyHKIMU B 3aBUCUMOCTH OT
e€ kodpPurmenToB

14

[Tonoxenue rpaduka KBaApaTUIHON
(GyHKINU B 3aBUCHIMOCTH OT
e€ koapPummenTon

15

Hcnonk3oBanue cBOUCTB
KBaJpaTUYHON QYHKIIAU JTsT
peleHus 3a1a4

16

Wcnons30Banue CBOUCTB
KBaIpaTHYHOW PYHKIIUU JUIS
penieHus 3a1a4y

17

Hcnonk3oBanue cBOUCTB
KBaJApaTUYHON QYHKIIAU TSI
peleHus 3a1a4

18

Crenennbie (yHKINU C
HaTypaJbHBIMH [TOKA3aTEIAMH, UX
rpaduKu U CBOMCTBA

19

Crenennble (GyHKIUU C
HaTypaJIbHBIMH MOKa3aTeIsIMH, UX
rpaduKu U CBOMCTBa




Crenennble (yHKIUU C

20
HaTYypaJIbHBIMU MOKa3aTeIsIMu, UX
rpaduKu U CBOMCTBa

21 Crenennble (yHKIUU C HATypaIbHBIMU




MOKa3aTeNsIMH, UX TpaUKU 1 CBONCTBA

I'paduku GyHkmmit: y =Vx ,y =3x,y

22
=[x
3 I'padmku GyHkmmit: y =Vx ,y=*x ,y =|
X
|
24 Ipadukn GyHKImin: y = VX, y =3x,y
=[x
25 KonrponbHas padora no teme "®@yHkuun"
[lonsiTue o penieHnH HEpaBEHCTBA C
26 OJIHOM mepeMeHHOU. MHOKeCTBO
peleHuit
HEPABEHCTBA
) KBanpaTHble HEpaBEeHCTBA C
7 OJIHOM MEepPEeMEHHOM
)3 KBanpaTHble HEpaBEeHCTBA C
OJIHOM IIEPEMEHHOU
79 Pemenne HepaBeHCTB
rpauuecKuM METO/IOM U
METOJIOM MHTEPBAJIOB
30 Pemenne HepaBeHCTB
rpaguIeCcKuM METOJOM H
METOJIOM MHTEPBAJIOB
31 HepaBeHctBa, coneprkalye 3HaK MOy JIs
32 HepaseHnctsa, coneprkalye 3HaK MOy JIs
3 CucremMbl HEPABEHCTB C
OJIHOM MEPEMEHHOU
34 CucteMbl HEPaBEHCTB ¢
OJIHOM IIEPEMEHHOU
35 Pemenne TekcTOBBIX 3a1a4 €

IIOMOIIBIO HCPABCHCTB, CUCTEM




HCPABCHCTB




36

Perrenne TeKCTOBBIX 3a7a4 C
MIOMOIIIbIO HEPABEHCTB, CUCTEM
HEPaBCHCTB

37

HepaBeHCTBO C IBYMs NIEPEMEHHBIMU.
Pemenue HCPAaBCHCTBA C
ABYMSA IEPEMCHHBIMHA

38

I'paduaeckuit MmeTon pereHus
CHUCTCM HCPABCHCTB C IBYMs
MIEPEMEHHBIMH

39

Cucrembl HEPABEHCTB C
IBYMs IIEpEMEHHBIMU

40

KonrposnbHas pabora no
teme "KBaapartHbie
HepaBeHcTBA"

41

bukBanpatHble ypaBHEHUS

42

[Ipumepsl IpUMEHEHNH METO0B
PaBHOCUIIBHBIX MpeoOpa3zoBaHMUii,
3aMeHBI IEPEMEHHOM, TpapUIeCcKOro
METOoJ1a IIpU

penieHuu ypaBHeHui 3-i u 4-ii cteneHen

43

IIpumepsl IpUMEHEHUN METO0B
PaBHOCHIIBHBIX NTPe0Opa30oBaHui,
3aMeHBl IEPEMEHHOM, TpapUIecKoro
METOoAA IIpU

pellIeHUH YpaBHEHU 3-i U 4-1 CTEneHei

44

[Ipumepsbl NpUMEHEHU METOIOB
PaBHOCHJILHBIX MTPE0OpPa30BAHUM,
3aMEHBI IepeMeHHOMN, TpaduIecKoro
MeToJ1a Ipu

penieHuu ypaBHeHui 3-i u 4-i creneHen

45

Pemenue nqpo6HO-
paIoHaTbHBIX YPAaBHCHHH U




HCPABCHCTB

46

Pemenne npo6HO-
panMoOHABHBIX YPaBHECHHUN U
HEPABECHCTB




47

Pemenne npo6HO-
palMOHAIBHBIX YPABHEHUN U
HEPABCHCTB

48

Pemenue nqpo6HoO-
paIoHaTBHBIX YPABHCHHHA U
HEPaBEHCTB

49

Pemenne cucreM ypaBHEHUN ¢
IBYMsI IEPEMEHHBIMU

50

Pemenue cucrem ypaBHeHuUM €
JBYMSI IIEPEMEHHBIMHU

51

Pemenne mpocredmmx cuctem
HEJIMHEWHBIX YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU

52

Pemenune nmpocrenmmx cucrem
HEJIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMHU

53

Pemenune nmpocrenmux cucrem
HEJIMHENHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU

54

Pemenne mpocredmumx cuctem
HEJIMHEWHBIX YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU

55

I'padmaeckuit MeTo penieHus
CHUCTEMbI HEJIMHEHHBIX YPAaBHEHUH C
TBYMSI

MIePEeMEHHBIMU

56

I'paduueckuii MmeTos perieHus
CHUCTEMBI HEJIMHENHBIX YPAaBHEHUH €
IBYMsI

[IEPEMEHHBIMU

57

Cucrema IByX HEJIMHEHHBIX
YPaBHEHHH C IByMsI IEPEMEHHBIMH KaK




MOJEIb




peabHOU CUTYaIuu

58

Cucrema 1ByX HETMHEMHBIX
ypaBHeHI/Iﬁ C AByMs IICPCMECHHBIMU KaK
MOJEJIb

peanbHOUN CUTYalluH

59

CucreMa IByX HEJIMHEMHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMH KaK
MOJIENh

peabHOM CUTYAIIUHU

60

Cucrema 1ByX HEJTMHEWHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMU KaK
MOJIeJIb PeaTbHOM CUTyaluu

61

Cucrema HETMHENHBIX
YpaBHEHUH C IapamMeTpoOM

62

CucremMa HETMHENHBIX
YPaBHEHHI C TapaMeTPOM

63

CucreMa HETMHENHBIX
YpPaBHEHUH C IapaMeTPOM

64

[Ipocreiimne HepaBeHCTBa C
JBYMS IEPEMEHHBIMU U UX
CHUCTEMBI

65

KonrponbHas padora no reme
"YpaBHEHMUsI, HEPABEHCTBA U UX
CUCTEMBI"

66

IToHsTHE YMCIOBOM ITOCHEIOBATECIILHOCTH.
Koneunsle u

OECKOHEUHBIE

MOCJIEIOBATEILHOCTH

67

OrpaHuYeHHas TOCJIE0BATEILHOCTb.
MOHOTOHHO BO3pacTaromias
(yObIBaro1as) mocyie10BaTeIbHOCTh




68

CniocoObl 3a1aHus
ITOCJIEI0BATEILHOCTH: OIKMCATEIbHBIH,
TaOJUYHBIH, C TOMOIIBIO




(GhopMyIIbI N-TO YJIeHa, PEKYpPPEHTHBII

69

Apudpmernueckas u
reoMeTpHUECKasi POTPECCHH

70

Apudmernueckas u
reoMeTpHuecKasi Iporpeccuu

71

CBolicTBa 4JIECHOB
apudmeTnyeckoit u
T€OMETPUYECKOHN ITPOrPECCUt

72

CBoiicTBa 4JI€HOB
apudmeTndeckoii u
reOMETPUYECKOMN MPOrpeccuid

73

@opMyIibl N-TO YjeHa
apu(pMETHIECKON U TEOMETPUIECKOM
Mporpeccuit

74

®opmyJibl N-TO WieHa
apu(pMEeTUIECKON U TEOMETPHUECKON
MpOrpeccui

75

@opMyIIbI N-IO YIeHa
apu(pMETHIECKON U TEOMETPUIECCKOM
Mporpeccuit

76

@opMyIIbI CyMMBI IIEPBBIX N YICHOB
apudmetnyeckoil u
T€OMETPUYECKOHN ITPOrPECCUt

77

@®opMyJibl CyMMBI IIEPBBIX N YWIEHOB
apu(pMeTHIECKON U
T€OMETPUYECKON ITPOTPECCUI

78

®opMyJibl CyMMBI IIEPBBIX N YWIEHOB
apu(pMeTHIECKON U
Tr€OMETPUYECKOHN ITPOTPECCUI

79

3ajaun Ha MIPOIICHTHI, OAHKOBCKHE
BKJIQJIbl U KPEAUTHI




80

3aaun Ha TIPOIICHTHI, 0aHKOBCKHE
BKJIAJIBI U KPEJIUTHI




81

3ajaun Ha MIPOIICHTHI, OAHKOBCKHE
BKJIQJIbl U KPEAUTHI

82

3amaun Ha MPOLEHTHI, OAHKOBCKHE
BKJIAJIBI U KPEJIUTHI

83

3ajaun Ha MIPOIICHTHI, OAHKOBCKHE
BKJIQJIbl U KPEAUTHI

84

3ajauy Ha MPOLICHTHI, OAHKOBCKHE
BKJIQJIbl U KPEIUTHI

85

3amaun Ha MPOLEHTHI, 0AHKOBCKHE
BKJIAJIBI U KPEJIUTHI

86

[IpencraBnenue 0 CXOAUMOCTH
MOCJIEI0BATEILHOCTH, O CYMMHUPOBAHUH
OECKOHEYHO yOBIBAIOIICH
reOMEeTPUUYECKOI

MIPOTPECcCUum

87

[IpencraBnenue 0 CXOAUMOCTH
MOCJIEI0BATEIbHOCTH, O CyMMUPOBAHUH
OCCKOHEYHO yOBIBAIOIIICH
reOMETPUYECKON

MPOTPECCUU

88

Meto MaTeMaTUYECKON UHIYKIIMHA

89

Mertox MareMaTU4eCKOM UHIYKIIMU

90

KonTponbhas padbota no teme
"YucioBble MOCIE0BATEIEHOCTH U
nporpeccun’

91

Kopens n-ii crenenu. CBoiicTBa KOPHS
n-i CTENeHn

92

Kopens n-ii crennenn. CBONCTBA KOPHS
n-i CTENEeHU

93

Kopens n-it crenenu. CBolcTBa KOPHS
n-i CTENEeHU




94

Crenenp ¢ pallMOHAIBHBIM
IOKa3aTejIeEM U €€ CBOUCTBA

95

CreneHb ¢ pallnOHAIbHBIM
moKasaTrejieM U €€ CBOMCTBA

96

Crenenp ¢ pallMOHAIBHBIM
OKa3aTejIeEM U €€ CBOMCTBA

97

ToxnecTBeHHBIE TPEOOPA3OBAHHUS
BBIPOKECHHM, COTEPKAITUX KOPEHb
n-u

CTENCHU

98

ToxnecTBeHHbIE TPEOOPA3OBAHUS
BBIPOKCHHM, COZCPIKAITUX KOPECHb
n-u

CTCICHU

99

ToxaecTBeHHBIC MPEOOPA30OBAHHUS
BBIPAKECHMM, COAEPIKAUX KOPEHb
n-u

CTCIICHU

100

ToxaecTBEeHHBIE Hp606paSOBaHI/I$I
BBIpa)I(eHI/Iﬁ, COACPpIKAIINX
CTCIICHD C

PAalMOHAJIBHBIM IMOKA3aTCJICM

101

ToxxnecTBeHHBIE TPEOOPA30BAHUS
BBIPAYKEHHI, COJIEPHKALIUX
CTEIEHD C

palMOHAJIBHBIM MTOKa3aTeIeM

102

Konrponbnas padora no reme
"Crenensb ¢ palioOHaIbHBIM
nokasarejiem"

103

[ToBTOpenue u 0600meHne. Yncna u
BBIYHMCIICHHSI (3aITUCh, CPABHEHHE,
JNIEUCTBUS C IEUCTBUTEILHBIMUA




YHCIIaMH,
4KCIOBas IpsMas)

104

[ToBTOpenue u 0606menue. Yncna u




BBIYHMCIICHHSI (3aITUCh, CPABHEHUE,
IEWCTBHUS C JeHUCTBUTEIbHBIMHA
YHCIaMHU,

YHUCJIOBAsI MpsiMasi)

105

[ToBTOpenue u 0606meHue. Yucna
Y BBIYHCIICHUS (TIPOLICHTHI,
OTHOIICHUS,

IIPOIIOPLIUK)

106

[ToBTOpenue u 0606menue. Ynucna
U BBIYMCIICHUS (TIPOLIEHTHI,
OTHOLIEHNH,

MIPOMOPIIUH)

107

[ToBTOpenue u o6o0menue. Yncna u
BBIYHCIICHUS (pEIICHHE 33134 U3
peanbHOI

KHU3HH)

108

[ToBTOpenue u 0606menHue. Yncna u
BBIUHCIICHHS (peIlleHue 3a1a4 u3
peaTbHOM KU3HH)

109

[ToBTOpenue u 06o61meHue. Yucna u
BBIYHCIICHUS (OKPYTJICHHE,
npuOIIMKEHUE, OIICHKA)

110

[ToBTOpeHue u 06001IeHHE.
TekcroBble 3aaun (peuieHue
TEKCTOBBIX 33J1a4 apUPMETHUECKUM
1 areOpandeckum

croco6amu)

111

[ToBTOpEeHME M 000OIIEHNE.
TexkcroBble 3amaun (penieHue
TEKCTOBBIX 3371a4 apUPMETUICCKUM
1 aJireOpandecKumM

crocobammu)




112

[ToBTOpEeHME M 0000IIEHNE.
TexcroBbie 3amaun (penieHue
TEKCTOBBIX 3a/1a4




apu(pMETHIECKUM U
anredpandeckuM crocodamu)

113

[ToBTOpeHue u 06001IIeHHE.
TekcroBble 3aaun (penieHue
TEKCTOBBIX 33J1a4 apUPMETHUECKUM
1 ayreOpandeckum

croco6amu)

114

[ToBTOpEeHME M 000OIIEHNE.
TexcroBble 3amaun (penieHue
TEKCTOBBIX 3a71a4 apU(PMETUICCKUM
1 aJireOpandecKumM

crocobammu)

115

[ToBTOpeHue u 06001IIeHHE.
TekcToBbIe 3a1a4uu (pelICHHE
TEKCTOBBIX 33J1a4 apUPMETHUECKUM
1 aJireOpandeckumM

criocobammu)

116

[ToBTOpEeHue u 06001IEeHNE.
AnreOpandyeckue BEIpaKESHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPXCHUH, COJIEpIKAIIUX
CTETICHb C

IIEJIBIM TTOKA3aTeNIeM)

117

[ToBTOpenue u o6oOIIEHHE.
AnreOpanyeckue BbIpaKEHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPKCHUH, COJICPIKAIINX
CTETICHb C

L[eJIBIM TIOKa3aTesieM)

118

[ToBTOpeHue u 06001IIeHHE.
AnrebpandecKue BhIPaKCHHS
(mpeobpazoBaHue areOpandecKux




BBIpa)KeHHfI, COoACPIKAIIUX
CTCIICHD C
O CJIbIM HOKaBaTeHeM)




119

[ToBTOpeHme u 0600IIEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue

anredpanvecKux BbIpaKEHU,
COJepPIKAIITIX

apu(pMeTHYECKHI KBaJIpaTHBIA KOPEHb)

120

[ToBTOpEeHMne u 06001IEeHNE.
AnreOpanyecKkue BbIpaKEHUS
(mpeobpazoBanue

anredpanvecKux BbIpAKEHU,
COZEePIKATITIX

apupMeTHIECKUN KBAIPATHBIA KOPEHB)

121

[ToBTOpEeHME M 0000IIEHNE.
AnreOpanyeckue BbIpaKEHUS
(mpeobpazoBaHue

anreOpanvecKnx BhIPAKEHUH,

COJIep KaIINX

apu(pMeTHYECKHI KBaIpaTHBIA KOPEHb)

122

[ToBTOpenue u 06001IEHNE.
AnreOpanyecKkue BEIpaKCHUS
(mpeobpazoBaHue NETBIX U
IpOoOHO-

paIMOHATILHBIX BBIPAKCHUH)

123

[ToBTOpeHue u 06001IEeHNE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue LETBIX U
IpoOHO-

paIMOHATBHBIX BHIPAKEHUH)

124

[ToBTOpeHnue u 06001IeHuE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue NETBIX U
IpoOHO-




palOHAIbHBIX BHIPAKEHUH)

[ToBTOpenue u o6oOIIEHHE.

12
> AnreOpanveckue

BBIPAXKCHUA




(mpeobpazoBaHue NETBIX U
JTPOOHO- palMOHAIBHBIX
BBIPKCHHH )

126

[ToBTOpEeHME M 0000IIEHNE.
AnreOpanyeckue BbIpaKEHUS
(pa3nokeHne MHOTOWICHA Ha
MHOYHTEJH, B TOM YHUCIIE C
UCTIOJIb30BaHUEM (hopMyIT
COKpAIleHHOTO

YMHOKEHHUS])

127

[loBTOpEeHMe u 06001IEHNE.
AnrebpanuecKue BbIpaXKEHHUs
(paznoxeHne MHOTOWICHA Ha
MHOYHTEJH, B TOM YHUCIIE C
WCIIOJIb30BaHUEM (popMyIT
COKpAIeHHOTO

YMHO>KEHUSI)

128

[ToBTOpeHue u 06001IIeHHE.
AnreOpandeckre BoIpaKCHUS
(pasnmosxeHue MHOTOYJICHA Ha
MHOKUTEJIH, B TOM YHCJIE C
MCIONIb30BaHNEM (OPMYII
COKpAIIEHHOTO

YMHOXEHMSI)

129

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(MOZenMpoBaHKE C TIOMOILBIO

hopmyn

peaIbHBIX MTPOLIECCOB U SBJICHUH)

130

OyHKMH (MOCTPOCHUE,
CBOICTBA M3YUYECHHBIX
bYHKITHI)




131

[ToBTOpEeHME M 0000IIEHNE.
@OyHKIMH (IOCTPOCHKE, CBONCTBA
U3Y4YEHHBIX

byHKITHI)

132

[ToBTOpeHue u 06001IEHHE.
@yHKIMHU (IOCTPOEHUE, CBOWCTBA
M3yYEHHBIX

GYHKITHI)




133

[ToBTOpenue u 0600meHNEe. DYHKITUN
(rpaduueckoe perieHne ypaBHCHUH U
ux

CUCTEM)

134

[loBTOpenue u 06061eHne. yHKIUU
(rpadudeckoe peleHne ypaBHEHHUN U
ux

CHUCTEM)

135

WroroBas koHTpoJbHas paboTa

136

IToBTOopenue u 06061eHne. OyHKIUHN
(MozeTupoBaHMUE peaTbHbIX
MIPOLIECCOB)

OBILEE KOJIMYECTBO YACOB
[10 [IPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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