MHHHUCTEPCTBO MPOCBEIEHUSA POCCUICKOM ®EJEPAIIIN
MHUHUCTEPCTBO OFPA30BAHUS OPEHBYPI'CKOM OBJIACTH
YIIPABJIEHUE OBPA3OBAHUSA A IMUHUCTPALIUU I'. OPEHBYPT A
MOAY "T'umna3zus Nel"

PABOYAS [IPOTPAMMA
(ID 1074430)

y4eOHoro kypca «Auareopa (yriay0a€éHHbIA YPOBEHb)»

Ju1st oOyyaromuxcst 7 — 9 Kj1accoB

r. Open0Oypr 2023



HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OHa 00ECTIeYMBACT U3YUCHHE APYTUX TUCIUIUIMH KaK €CTECTBEHHO-
HAy4yHOro, TaK W TyMaHUTAPHOTO LMUKIOB, €€ OCBOEHHE HEOOXOAUMO Js
OPOAOJKEHUsT O00pa3oBaHMs MW JUIsl TOBCEIHEBHOM ku3HU. PasButme vy
oOydarommxcs Hay4YHBIX TPEACTABICHUNA O TMPOUCXOKACHUH W CYIIHOCTH
anreOpandeckux aOCTpakIuii, crocobe OTpaKeHUsS MaTeMaTH4YeCKOW HayKon
SBJIGHUH M TPOLECCOB B NPHUPOJE M OOILIECTBE, POJIU MATEMaTHUYECKOTO
MOJEIMPOBaHUsI B HAYYHOM IIO3HAHUM U B IPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHHUSI U KaYECTB MBIIUICHUS, HEOOXOUMBIX
JUIS  afjanTalid B COBPEMEHHOM IH@poBoM oOmiecTBe. M3ydenune anreOpsl
o0ecrieunBaeT  pa3BUTUE  yMEHUs  HaOmOgaTh, CpaBHUBATh, HAaXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHUYHOCTH MBIILLUICHHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCWCTBUA, BBIBOIBI, (POPMYITHUPOBATH
yTBepxkaeHus. OcBoeHHe Kypca aireOpsl oOecredynBaeT pa3BUTHE JIOTHYECKOTO
MBILUICHUS OOYYalOIIMXCsA: OHM HCHOJb3YIOT JACAYyKTUBHBIE U WHIYKTHBHBIC
paccyk/eHus, 0000IIeHNEe M KOHKpPETH3aluio, a0CTparupoBaHUWE M aAHAJIOTHIO.
OOydenne anrebpe MpenanoyiaraeT 3HAUYUTENBHBIH O0BEM CaMOCTOATEIHHOU
ACSITENFHOCTH OOYYaIOIIUXCs, TOATOMY CaMOCTOATEIbHOE peIlIeHue 3ajad
00yUaroLMMUC SBJSIETCS pealln3aluen JesiTeIbHOCTHOTO IPUHIUIIA O0yUeHUsI.

B crpyktype mnporpammel ydeOHOro Kkypca «Auredpa» yriyOoaéHHOro
W3YYCHHUS OCHOBHOE MECTO 3aHHMMAIOT COJEPKATEIbHO-METOANYECKUE JINHUU:
«Uucna u  BBIUKCIEHUS», «AJreOpanyeckue BBIPAXKEHUS», «YPaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepikaTeabHO-METOIUYECKUX
JIMHUN pa3BUBAETCS Ha NPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJEHCTBYS €
ApPYTUMH €ro JHHUAMH. B Xome m3ydeHwss Kypca OOydJaroluuMcsl MPUXOAUTCS
JIOTHYECKH PacCyKAaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B cBsi3n
C 3TUM B Mporpammy yueOHOro Kypca «Ainredpa» BKIIIOUEHbl HEKOTOPHIE OCHOBBI
JIOTHKHU, TPEACTABICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4eCKOro
oOpa3oBaHUsI M  CIOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYarOUIUMUCS  OCHOB
YHUBEPCAJIBbHOTO MaTeMaTH4ecKoro s3bika. CoJepKaTeNbHOM M CTPYKTYpHOU
OCOOCHHOCTBIO y4eOHOro Kypca «Aniredpa» SBISETCS €ro HMHTErPUPOBAHHBIH
XapakTep.

Conmepxxanne nuHMH «YHWcna W BBIYHCICHUS» CIYKXUT OCHOBOW st
JabHEHIIET0 U3Y4YEHHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroUINXCs
JIOTUYECKOI0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BaThCS aJrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsl [IOBCEHEBHOM
*KU3HU. PazBuTHE MOHATHUS O YHUCJIE Ha YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMH YHCIaMH, (OPMHUPOBAHUEM



MPEJICTABJCHUN O JIEHUCTBUTEILHOM 4YMCIE. 3aBEpIICHHUE OCBOCHHS YHCIIOBOU
JIMHUU OTHECEHO K CpefHeMy 00111eMy 00pa3oBaHHUIo.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandecKre BhIPaKEHUS
U «YpaBHEHHS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYUaIOIIHUXCS
MaTEeMaTUYECKOro ammapara, HeOoOXOAMMOTO IS PEIIeHUs 3a7a4 MaTeMaTHKH,
CMEXHBIX MIPEAMETOB U OKpYyXKarolel peanbHocTu. Ha ypoBHE OCHOBHOTO 00IIETO
oOpazoBaHus Y4ueOHBI MaTepual TPYNINUPYETCS BOKPYT  PallMOHAIBHBIX
BbIpaXKEHUU. AJNredOpa IEeMOHCTPUPYET 3HAUYCHUE MATEMATHUKU KakK sI3bIKa s
MIOCTPOCHUSI MaTEMaTUYECKUX MOJIEIEH, OINUCAHMUS TMPOLECCOB U  SBJICHUU
peanbHOro Mmupa. B 3amaum oOyueHusi anreOpe BXOIAT TakKe JajibHeiIee
pPa3BUTHE QITOPUTMUYECKOTO MBIIUICHUSI, HEOOXOJMMOr0, B YaCTHOCTH, A
OCBOEHUS Kypca HHPOPMATUKH, ¥ OBJAJACHUE HABBIKAMHU JEAYKTHBHBIX
paccyxaenuit. IIpeoOpaszoBanne CUMBOJBHBIX (POPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXKeHUsI, CIOCOOHOCTEN K MAaTeMaTHY€CKOMY TBOPUECTBY.

Copeprxanve pyHKIMOHAIBHO-TpapruecKoi JIMHUK HAEJICHO Ha TOJy4YeHHe
OoOy4aroIMMUCS 3HaHUW O (PYHKIMSIX KAaK BaKHEHIIeH MaTeMaTHU4ecKOW MOJEIu
JUTSL OTICaHUST M MCCIIEIOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUUN B MPUPOIE
u obOmectBe. M3yueHue marepuana crnocoOCTBYET Pa3BUTHUIO Yy OOYyYarOIIUXCS
YMEHHUSI UCIIOIb30BaTh Pa3INUHbIE BhIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHOT'0, CHMBOJMYECKOT0, I'pa)MuecKoro, BHOCUT BKJIaa B (OpMUpPOBaAHUE
MPEACTABICHUIN O POJIM MATEMATHUKU B PA3BUTUU LIMBUJIU3AMU U KYJIbTYPBHIL.

VYriny6néHubit KypcC anreopbl XapaKTepu3yeTcs U3YUYECHHEM
JOTIOJHUTEIBHOIO TEOPETUYECKOro amnmapara M CBA3aHHBIX C HHUM METOJIOB
pemieHus 3anad. AnreOpa sBISETCA SI3bIKOM JiJIE  OMUCAHUS OOBEKTOB W
3aKOHOMEPHOCTEW, CIIY)KUT OCHOBOM MAaTeMaTH4eCcKoro mozaenupoBanus. llpu
ATOM CaMU OOBEKThl MAaTEMaTUYECKUX YMO3AKIIOUEHHN U TMPHUHATHIE B airedpe
MpaBWJia UX KOHCTPYHPOBAHMUS  CIIOCOOCTBYIOT (POPMHUpPOBAHHIO  yMEHUU
000CHOBBIBAaTh U JJOKA3bIBATh CYXKJEHHUS, Pa3BUBAIOT MATEMATUUECKYIO0 HHTYUIIUIO,
KpaTKO U HaIrJISIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHI M ydaT UX
npuMeHeHuto. Tem campiM anreOpa 3aHUMaeT OJHO M3 BEOYIIUX MECT B
(hopMHpPOBAHUY HAYYHO-TEOPETUYECKOTO MBIIUIEHUS 00yYaroInuXCsl.

CornacHo yudeOHOMYy IIaHy B 7-9 kjaccax u3ydaercsl y4deOHbIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJIEAYIONINE OCHOBHBIE Pa3/elibl COMCPIKAHMS:
«Yucna u BBIUKCIEHUS», «AIreOpanyecKkue BBIPAKEHUS», «YPAaBHEHHUS U
HEpaBeHCTBA», «DyHKIMM.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurcs 408 dacos: B 7 kiacce
— 136 yacoB (4 yaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezeno), B 9
kiacce — 136 gacoB (4 Jaca B HEJICIIO).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Yucii1a ¥ BBIYUCTICHUSA

Panmonaneaeie uncna. CpaBHEHHE, yHOPSAAOYMBAHHE M apuPpMeTHUIESCKUE
NEUCTBUS C pallMOHATbHBIMU YuciaaMu. YucioBas npsiMasi, MOJIyJIb YUCIIA.

CreneHb C HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWMCTBA. 3alHUCh YHCIA B
JNECATUYHOM MO3ULIMOHHON CUCTEME CUHUCIIEHHUS.

Pemenne TekcTOBBIX 3a7a4d apudmeTnueckuM crocobom. Pemienue 3amau u3
peaNbHOM MPAKTUKKU Ha YacTH, HA JIpoOU, HA MPOICHTHI, MPUMEHEHHE OTHOIIICHUN
U TIPOMOPIMI MpHU pEHIeHUH 3ajlay, pelleHHe 3aJad Ha [BIXKEHHE, padory,
MOKYTIKH, HAJIOTH.

JeaumocTs 1ienbix yuces. CBoHCTBa JeTMMOCTH.

IIpocteie U cocraBHble uncina. YErHele u HeYETHbIe yucia. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku OE€IMMOCTH CyMMBbI U
MIPOU3BEACHUS LIEIIbIX YHUCEII IIPU PEIICHUH 3a/1a4 C MPAKTUYECKUM COJICP>KaHHUEM.

Haubonpmuii o0mumii genuTenb 1 HauMeHblee 00Iiee KpaTHOE JABYX YHUCEIL.
B3aumHo npocteie uncia. Anroputm EBkiunna.

Jlenenue ¢ octaTkoM. ApudMeTHIecKue ornepaluy HaJl OCTaTKaMHu.

AnredpandyecKue BbIPpaKeHUA

BripaxkeHne ¢ nepeMEHHBIMU. 3HAUYCHUE BBIPAKECHUS C TEPEMEHHBIMHU.
[IpencraBienue 3aBUCUMOCTH MEXIY BEIMYMHAMU B BUJIE (DOPMYJIBI.

ToxxnectBo. ToxkaecTBeHHbIE TPeoOpa30BaHUs AITreOpanyecKiX BhIPAKEHUH.
Jloka3aTeabCTBO TOXKICCTB.

Onnouwnensl. OHOWIEH CTaHAAPTHOTO BUjia. CTENEHb OJJHOWICHA.

MHuorounensl. MHoOrousieH crasgapTHoro Buaa. CTeneHb MHOTOYJIEHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHUE W JieJeHue MHorousieHoB. [IpeoOpazoBanue
1IEJIOTO BhIpaXKeHus B MHOTOuJIeH. KopHU MHOTrO4JIeHa.

@opMyJibl COKPAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbI U KBaJApaT Pa3HOCTH
JIBYX BBIpOKEHHM, Ky0 CyMMBI W KyO pa3HOCTU ABYX BBIPOKEHHM, Pa3HOCTh
KBaJpaTOB [JIBYX BBIPAKECHHUM, TMPOU3BEACHUE PA3HOCTH U CYMMBI JIBYX
BBIpAKEHUN, CYMMa U pa3HOCTh KyOOB JIBYX BBIPOXKCHUH.

Pa3znoxxenne MHOTOUYJIEHA HA MHOKUTENU. BhiHECEHUE 00111eTO0 MHOXKUTENS 32
CKOOKH. MeTo 1 TpyIIUPOBKH.

YpaBHeHUus U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopens ypaBHeHus. CBOKCTBA ypaBHEHUI
C OAHOM TIEPEMEHHOW. PaBHOCWIBHOCTH ypAaBHEHHMH. YPAaBHEHHE KaK
MaTeMaTU4YeCKasi MOAENb PEAIbHOW CUTYAIINH.



JIuHeitHOe ypaBHEHUE C OJHOW NEPEMEHHOM. UMCIO KOpPHEW JIMHEMHOIO
ypaBHEHHUs. PemnieHue TEKCTOBBIX 3aJad € IOMOIIbIO JIMHEWHBIX YpPaBHEHUHU.
JInneliHOe ypaBHEHHE, COAEPKALIEE 3HAK MOYJIA.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padyik TMHENHOTO ypaBHEHUS C JBYyMS
nepeMeHHbIMU. CHCTEMBl JIMHEWHBIX YPAaBHEHHM C JBYMs II€PEMEHHBIMH.
I'paduueckuit MeTon peIieHUsS CHUCTEMbl JIMHEWHBIX ypaBHEHUM C AByMs
IIEpEMEHHBIMU. PenieHne cucTteMm JIMHEWHBIX YPABHEHHUM C JBYMsI MEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METOJNOM ciokeHusa. Cucrema JAByX JIMHEWHBIX
YpaBHEHHUI C IBYMSI IEPEMEHHBIMU KaK MOJIEJb PEAIbHON CUTYAINH.

DOyHKUNHA

Koopaunara Touku Ha npsimoil. YucinoBble TPOMEXKYTKU. PaccTosiHue Mexay
IBYMsI TOYKAMHU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronbHast cuctemMa KOOpAMHAT. AOcCIUcca M OpJAuHAaTa TOYKH Ha
KOOpJMHATHON 11ockocTh. [Ipumepsl rpadukos, 3aganHbix Gopmyinamu. YteHue
rpauKOB pealbHbIX 3aBUCUMOCTEH.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH MeXay BenuunHamu. lloHsTtne QyHkuumu.
OyHKIMA Kak MaTeMaTHueckas MOJeNb peajlbHoro mporecca. O6nacth
omnpeneneHuss W obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QYHKIUU.
I'padux ¢pynkumu. [ToHATHS MakCUMyMa U MUHUMYMa, BO3PACTAHUS U YOBIBAaHUS
Ha IIPUMEPAxX PEANbHBIX 3aBUCUMOCTEN.

Jluneitnas ¢yuknus, e€ cpoiicTBa. I'padux nuneiHoU (ynkiuu. ['padux
dbyukiuu y = |x|. Kycouno-3agannbie QyHKITUH.

8 KUIACC

Yuciia M BBIYUCTICHUA

KBaapartubie kopHu. ApudMeTrnueckuii KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
IlonaTe wuppaunuroHanbHOro 4ucia. JIeNCTBHUS C HUppaLMOHAIBHBIMU YUCIAMHU.
CBoiicTBa IEWCTBUN C UPPALMOHAIBHBIMU YuciamMu. CpaBHEHHE UPPALMOHAIBHBIX
quce.

IlpencraBienuss O paclIMPEHUAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJbHBIX, LEJIbIX, PalWOHAIbHBIX, JIEHCTBUTEIBHBIX uHcel. CpaBHEHUE
yucell. YucaoBbIe IPOMEXKYTKH.

HeiictBuss ¢ ocrarkamu. Ocrtatku crteneHed. [IpuMeHeHne OCTaTKOB K
PELICHUIO YPAaBHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a/1a4.

Pa3meppl OOBEKTOB OKpYJKAIOLIETO MHpa, AJIUTEIBHOCTh IPOLIECCOB B
OKpyxaromeM Mupe. CTaHIapTHBIN BUJ YUCIIA.

AuredpanyecKue BbIpaKeHU

AnreOpandeckas npoOb. JlomycTuMble 3HA4YEHUS MEPEMEHHBIX B JPOOHO-
palMoHaNbHBIX BbIpakeHUsX. OCHOBHOE CBONCTBO airedpanyeckoil Jpoou.



CrnoxxeHue, BBIYMTAHHE, YMHOXKEHHME U JEJIEHHE alreOpandyeckux ApoOei.
Brinenenue menoi yactu anredpandeckoin Apoou.

PanonanbHbie BBIPAKEHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAXKEHUU.

JlomycTuMble  3HA4Y€HUs IEPEMEHHBIX B  BBIPAXKECHUAX, COJIEPKALIUX
apumernyeckue  KBajapaTHble KOpHH. TOXIEeCTBEHHblE MpeoOpa3oBaHUs
BBIPKEHU, cofiepKalux apupMeTHIecKre KBaJpaTHble KOPHHU.

Crenenb ¢ 1enbiM TMOKa3ateneM U €€ cBoictBa. IIpeoOpazoBanue
BBIPAXXEHUHU, COAECPIKAILINX CTEIICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysa KOpHEW KBagpaTHOTO YypaBHEHMS.
KonmuecTBO AeHCTBUTENBHBIX KOPHEW KBAJpaTHOrO ypaBHEeHMs. Teopema Buera.
YpaBHEHUS, CBOAMMBIE K JIMHEWHBIM YPAaBHEHUSM WIH K KBaJPaTHBIM
ypaBHeHUsAM. KBajpaTHOE ypaBHEHME C apaMeTpoM. PenieHue TeKCTOBBIX 3a4ad ¢
ITOMOIIBIO KBA/IPATHBIX YPABHEHUM.

JlpoOHO-paliuoHanbHble  ypaBHEHUs. PemeHue  JpoOHO-pallMOHATBLHBIX
ypaBHEHUU. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-PAlMOHAIBHBIX
ypaBHeHu#. ['paduueckas nHTEepnpeTanys ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU.

UYucnossle HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemennon. Ctporue n HecTporue HepaBeHCTBa. ClI0KEHHE
U YMHOXXECHHME YMCIOBbIX HEpaBeHCTB. OLEHMBAaHWE 3HAYEHUS BBIPAKEHUS.
JloKa3aTenbCTBO HEPABEHCTB.

ITonsaTe O pelieHMH HEpaBeHCTBA € OJHOW IepeMEeHHOU. MHOXKeCcTBO
peleHni HepaBeHCTBAa. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHEeTHOE HEPAaBEHCTBO C OJHOW MEPEMEHHOW M MHOXECTBA €r0 PELICHUM.
Pemenne MMHENHBIX HEPABEHCTB ¢ OAHON NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PermieHue TEKCTOBBIX 3ajay C
ITOMOIIBIO JINHEWHBIX HEPABEHCTB C OJHOU NEPEMEHHOM.

DOyHKUNHA

OO0nacTh onpezeseHuss U MHOXKECTBO 3HaUeHUH QpyHKIMHU. CrocoObl 3a1aHus
¢bynkuuid. ['paduk Gynkuun. Yrenue cBoicTB QyHKmM no e€ rpadguky. [Ipumepst
rpadukoB (yHKLIHA, OTPAKAIOMINUX PEATIbHBIE IPOLECCHI.

Jlunetinas ¢yHkiusa. DyHKIMH, ONHUCHIBAIOIIAE MTPSIMyI0 H 0OpaTHYIO
NPONOPLUOHATIbHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| 1 ux cBoiicTsa.
KycouHo-3a1annbie PyHKINH.

9 KVIACC

Yucaa v BLIYUCJICHUSA



Kopenb n-i1 crenmenu u ero cBoicTtBa. CTENeHb C PalMOHAIBHBIM
NOKa3aTeJIEM U €€ CBOMCTBA.

AJiredpanyvecKkue BbIPaKeHUs!

ToxxnecTBeHHbIE TPEOOPa30BaHUsl BBIPAXKEHHM, COAEpKAUIUX KOPEHb n1-i
cTeneHu. ToXIeCTBEeHHbIE MPeoOpa30BaHus BhIPAXKEHUM, CoAepKallUX CTEIEHb C
palMOHAJIbHBIM [10KA3aTEIEM.

KBagpatueiii Tpé€xuneH. KopHu kBampaTtHOro tpéxwieHa. PasnoxeHnue
KBaJpPaTHOTO TPEXUIICHA HA JINHEWHBIE MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBaaparabie ypaBHeHUs. [IpuMepbl TPUMEHEHUIT METOJOB PaBHOCUIIbHBIX
npeoOpa3oBaHuid, 3aME€Hbl MEPEMEHHOM, TpadHuueckoro MeToja MpH pELICHUU
ypaBHEHUM 3-i U 4-i1 CTEIICHEN.

Pemenue qpoOHO-palimoHAIBHBIX YPaBHEHUM.

Peuienne cuctem ypaBHEHHUI C IByMsI IEPEMEHHBIMU. PellieHre npocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHWH ¢ JAByMs IepeMeHHbIMHU. ['paduueckuit meton
pelIeHNs CUCTEMBI HEJIMHEWHBIX YPAaBHEHUU C IBYMsl nepeMeHHbIMH. Cucrema
JIBYX HEJIMHEWHBIX YPaBHEHUU C JBYMs IEPEMEHHBIMM KaK MOJEINb PEalbHOU
CUTYyaluu.

Hucnosble HepaBeHCTBA. PelieHre JTMHENHBIX HEPABEHCTB. /[0Ka3aTeiabCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBa ¢ OJHOM IEpeMEHHOU. PemeHne KBaapaTHBIX
HEPABEHCTB IrpaUYeCcKUM METOJOM M METOJOM HMHTEpBajioB. MeTo1 MHTEpBAIOB
JUISl pallMOHAJIBHBIX HEPABEHCTB. IIpocTeliiye HepaBeHCTBa ¢ TapaAMETPOM.

Pemenne TEKCTOBBIX 3a/1a4 € MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nAByms IlepeMEeHHBIMHU. PemeHue HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C JByMsl IepeMeHHbIMU. ['paduueckuit
METOJ] PEIIEHUSI CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

DOyHKIUU

Oynkrusa.  CBoiictBa  QyHKOHMA:  Hyad  QYHKIUH,  MPOMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMHU, MPOMEKYTKH BO3pacTaHHs W yObIBaHMs (YHKIIUU,
YETHBIC U HEYETHBIE (PYHKIIMHU, HAMOOJIbIlIEe U HAUMEHbILIEe 3HAaUCHUs (PYHKIUH.

KBagparnunas ¢QyHkimuss u €€ cBoiicTtBa. lcmnonp30BaHHE  CBOMCTB
KBaJipaTUyHOW  GyHKIMU I pemieHus 3amad.  [loctpoenme  rpaduka
kBagpaTtuyHoii ¢yHkuuu. I[lonmokenune rpaduka KBagpaTUUHOW (QYHKIUU B
3aBHCUMOCTH OT €€ K02 duuuentos. I'papuku QyHkiwmii y =ax2, y = a(x —m)’u y
= a(x —m)’ +n. lloctpoenue rpadhukoB GyHKIMI ¢ ITIOMOLIBIO IPEOOPA3OBAHUIA.

Hpo6Ho-nunHeiHas dyukums. MccnenoBanue GyHKIINA.

OyHKIMS y = X" ¢ HaTypaJIbHBIM TTOKa3aTesieM 1 U €€ rpaduk.

YucsioBbIe NMOCJIEI0BATEILHOCTH U IPOTPecCUm



[Tonsitue wucinoBodt mocienoBaTenbHOocTH. KoHeuHble W OECKOHEYHBIE
noCJien0BaTeNbHOCTH.  OrpaHuyeHHas  MOCIENOBATEIBHOCTb.  MOHOTOHHO
Bo3pactatomias  (yObIBaromiasi)  moclieoBareibHOCTh.  CrnocoObl  3ajaHus
MOCJIEIOBATEIbHOCTH: ONUCATENbHBIM, TAOJIUYHBIN, ¢ TOMOILIBIO (POPMYIIBI 7-TO
YJI€HA, PEKYPPEHTHBIN.

Apudmernyeckass u reomeTpuueckas mnporpeccuu. CBoiicTBa YJICHOB
apupMeTHYecKoil M reoMmeTrpuyeckoil mnporpeccuil. dopmynbl n-TO  4ieHa
apu(pMETHUEeCKOl U reomeTpuyeckor mnporpeccuid. opmysibl CyMMBbl HEPBBIX 71
YJICHOB apu(PMETHUECKON M TE€OMETPUUYECKON Mporpeccuil. 3a1auyu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAJbl, KPEIUTHI.

[IpencraBieHre O CXOAUMOCTH IOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHHUH
OECKOHEYHO yObIBAIOIIEH F€OMETPUYECKON TPOTPECCHUH.

Meron maTemaTnueckor MHAyKuuu. [Ipocrenmme npumMepsl.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaThl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M  HACTOSUIEMY POCCUMCKOU
MaTE€MaTWKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHUSIM  POCCUHCKHX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTH4ECKOM IIKOJBI, K HMCIOJIb30BAHUIO JTHUX
JOCTUKEHUM B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpasKaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH I'pakIaHWHA U pealu3aliy ero
opaB, NPEJICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SABJIEHUHN, MPOUEAYp TPakJIaHCKOro obOliecTBa (Harpumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTMIKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJIbHO-3TUYECKHUX ITPUHIIUIIOB B JAESITEIBHOCTH YUYEHOTO;

3) TPy10BOIr0 BOCIMTAHMS:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PELIICHWHM NPAKTUYECKUX 3a]ad
MaTE€MaTUYECKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0Opa3oBaHMsI Ha NPOTSHKEHUHM BCEH JKU3HM Ul YCHEIIHOM IMpogdeccroHalbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIyAIbHOW TPAEKTOPUH 00pPa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3¢TeTU4eCKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K  3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, pPacCyX ICHHI, YMEHHIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOIO MMO3HAHMS:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAHUEM MaTEeMaTHYECKOM HayKd Kak c@epbl 4YeloBe4YeCKOn
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA W 3HAYMMOCTH JJIS Pa3BUTHUS LIMBUIM3ALINAH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKU U MAaT€MATHYECKOW KYyJbTypOW Kak CpeJICTBOM
MO3HAaHWS MHPA, OBJIAJICHUEM HaBbIKAMH MCCIIEI0BATEIBCKON AESTENbHOCTH;

6) ¢usuyeckoro BoCcHUTAHMA, (POPMUPOBAHMS KYJBTYPbl 3A0POBbS H
IMOLMOHAJIBHOI0 0J1ar OOy YU :



TOTOBHOCTBIO TPHMEHSATh MaTeMaTHYECKHUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbsl, BEIEHHUS  3J0pOBOro  oOpa3a KM3HM  (30pOBOE  MUTAHUE,
cOQTaHCUPOBAHHBIA PEXUM 3aHATUM U OTHbIXa, perysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPEeGIEKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TaKOTO K€ MpaBa JIPYroro 4eI0BeKa;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

OpUEHTaIlMel Ha NMPUMEHEHHWE MAaTeMaTUYECKUX 3HAHUM JIJIs pelieHus 3a7ad
B 00JIACTU COXPAHHOCTH OKpY>KArOUIel Cpeapl, IJIaHUPOBAHMS MOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX IOCIEACTBUI I OKPYXaIIIEH Cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKkTepa dKOJIOTUYECKHUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanuM K M3MEHSAIOMIUMCS YCJIOBMSAM COLMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSX HEOMPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JesATEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JIPYyTUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIMH U3 OTIBITA APYTHX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUY HOBBIX 3HAHWM, (HOPMYIUPOBATH UIEH,
MOHSTHS, TUOTE3bl 00 00BEKTaX W SIBJICHUSX, B TOM YHUCJIE PaHEe HEU3BECTHBIX,
0CO3HaBaTh JACHUIUTH COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IJIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CUTYallMI0O KaK BbI3OB, TPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYJIUPOBATh W OICHHBATh PUCKH W
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIJMETHBIE PE3YJIBTATbHI

B pesynbrare ocBOCHHSI pOrpaMMBbI TI0 MaTeéMaTHKe Ha YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y oOyyaroiierocsi OyayT copMupoBaHbl MeTaNpeAMeTHbIe
pe3yJabTaThl, XapaKTEPHUIYIOTHECS OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JICUCTBUSIMH,  YHUBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JICUCTBUSIMH U YHUBEPCATBHBIMU PETYJISATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jjornueckue aeicTBUA:

BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MMPU3HAKA MATEMATHUUYECKHUX
OOBEKTOB, TIOHSTUNA, OTHOIICHUN MEXIy TMOHITUSIMU, (DOpMyIUPOBaThH
OTIpEJICIICHHS TIOHATHH, YCTAHABIMBAThH CYIECTBEHHBIN MPU3HAK KiacCcU(HUKaIuy,
OCHOBAHUS JiJIs1 0000IIESHUS M CPAaBHEHHSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (QopMynupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISBJISITh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHUS
B (akTax, JAHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSIX, MPeAJiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYNN;

JenaTh BBIBOABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

pa3Ouparh J10Ka3aTelbCcTBA MAaTeMaTHYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOI0), MPOBOAUTH CAaMOCTOSITEIbHO JOKAa3aTelbCTBA MATEeMaTUYECKHUX
(akToB, BBICTpaMBaTh apPryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
MPUMEHITh METOJI MaTEeMaTHYEeCKOW WHAYKIMHU, OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

BBIOMpATh CMOCOO pelieHrus Yy4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pelIEHUs, BbIOMpaTh HauboJiee MOAXOASIMIUA € y4€ToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejibckue AeiCTBUS:

HCIIOJb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyIUpOBaTh  BOINPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MpodIiieMy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE M JaHHOE, (OpMHUPOBATh THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJIICHHOMY IUIAHY JKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OObEKTa,
3aBUCUMOCTEHN 00BEKTOB MEXKy COOOM;

CaMOCTOSITeNIbHO (HOPMYyIUpPOBaTh O00OOIIEHUS W BBIBOABI MO PE3yjbTaTam
MPOBEAEHHOTO  HAONIOACHUS, HCCIEOBaHUS, OKCIEPHUMEHTa, OICHUBATH
JIOCTOBEPHOCTH MOJYUEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 000OIIIECHUIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TaKKE BbIIBUIaTh
MPEOJIOAKEHUS O €70 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ ungopmanmei:

BBISIBJISITh  HEJIOCTATOYHOCTh M HU30BITOYHOCTH HMHGOpPMALMH, JaHHBIX,
HEOOXOIMMBIX JJIsI PEIICHUS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
UH(OOPMAITUIO PA3TUYHBIX BUIOB U (JOPM IMIPEACTABICHHUS;

BbIOMpaTh (opmy mpencTtaBieHuss UHGOPMAIMM M WLTIOCTPUPOBATH
peliaeMble 3a/1a4uu CXeMaMu, AuarpaMmMmaMu, HHOU rpaduKo U 1X KOMOMHAIIUSMU;

OIICHUBATh HAJEKHOCTh MHPOPMAIUU O KPUTEPUSIM, MPEIJIOKEHHBIM HIIH
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS



BOCIIPUHUMATH U (POPMYIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMHU H
HeJsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS IO XOJy PEIICHUs 3a7adH,
KOMMEHTHPOBATh TOJTYYCHHBIA PE3YIIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIIECTBY OOCYKIAE€MOIl TEMBI,
npoOyiieMbl, pemaeMoil 3aJaud, BBICKA3bIBATH HJIEH, HAIIEJIEHHbIE Ha TIOHMCK
pEIICHMS, COIOCTAaBJIATh CBOM CYXKICHHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy’KUBaTh Pa3iMYMe M CXOJCTBO MO3ULHUK, B KOPPEKTHOW (opme
(bopMyIUpPOBaTh PA3HOTJIACHS], CBOU BO3PAKEHUS;

NPEJICTABIATh PE3yJIbTaThl PEIICHUs 3aJlaul, SKCIIEPUMEHTa, UCCIEOBaHus,
MPOEKTa, CaMOCTOSATENbHO BBHIOMpPATh (QopMaT BBICTYIUIGHHS C Yy4€TOM 3ajad
MPE3eHTAINN U OCOOCHHOCTEH ayAUTOPUH;

MOHMUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAITBHON
paboThl TpHU pelIeHWH Y4YeOHBIX MaTEMaTHYECKUX 3ajad, NPUHUMATh Ielb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPraHU3allI0 COBMECTHOH paboTHI,
pacmpenensits BUABI paboT, IOTOBapHBAaThCs, O0CYXIaTh MPOIECC U PEe3yibTar
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0O0CyXaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBIIIOJHATh CBOI YacTh pabOTBHl M|
KOOPJIIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH WICHAMH KOMAaHJbI, OIICHHBATH
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OONUH pe3yabTaT 0
KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOICHCTBHUS.

PerynsiTuBHbBIC YHHMBepcaJbHbIe YueOHbIe JeHCTBHUA
Camoopranusanus:

BBISIBJIATH MPOOJEMBI ISl PELICHUS B JKU3HEHHBIX M YUYEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOJAX MPUHATHS peuieHui (MHIUBUIYaIbHOE,
IpyIIOBOE);

CaMOCTOATEJIBHO COCTaBJIATH IUIAH, aJrOPUTM pEUIeHUS 3aJadd (MIu €ro
4acTb), BBIOMpPATh CHOCOO pelieHHs ¢ Y4Y4ETOM HMEIOLIUXCS pEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh U KOPPEKTHUPOBATH BAapUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3ysbTara
pElIeHUs] MaTeEMaTUYEeCKOM 3a/jauk, CAMOMOTUBALIUU U PEPIEKCUU;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEILIEHUU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pPE3yJIbTaTa JAEATEIbHOCTH MOCTABJIECHHON LENH U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKEHUS WIK HETOCTHKEHUS 11€TU, HAaXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLMHM NPU H3YYCHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOLIMOHAIIBHYIO OLIEHKY PELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K koHIity 00yueHnus B 7 kiacce 00y4aromunics TOMYyUUT CIETYIOIINE TPEeIMETHbIE
pe3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

PanmonanbHble ynca.

[TepexoauTh OT 0gHOW (HOPMBI 3aMKMCH YUCEN K APYrod (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

Hcnonb30BaTh MOHATUS MHOKECTBA HATYPAIbHBIX YHCEN, MHOXKECTBA LEIbIX
YyCeJl, MHOJKECTBA PAllMOHAJIBHBIX YHUCEJI MPU PEIICHUH 3a1a4, IMPOBEACHUU
PacCyKJICHUHU U JI0Ka3aTEIbCTB.

[ToHumaTh 1 OOBICHATH CMBICI TTO3UIIMOHHOM 3aIUCH HATYPaJbHOTO YHCIIA.

CpaBHHBATH M YHOPSAOUYUBATH PAIMOHAIBHBIE YUCTIA.

BrImontHsITh, coYeTas YCTHBIE M THChbMEHHBIC NPUEMBI, apuPMeTHIECKue
JNEUCTBUS C PAMOHAJIBHBIMU YMCJIAMU, UCIIOJIb30BATh CBOMCTBA YUCEN U IIpaBUia
JNEVCTBUN, MPUEMBI PALIMOHAJIBHBIX BBIYMCIICHUM.

BpInonHATH 1€MCTBUS CO CTENEHAMU C HATYPAIbHBIMU MOKA3aTEISIMU.

Haxonute 3HaueHHMS YHCIIOBBIX BBIPAXKEHHUH, COACPKAIIUX PALUOHAIIBHBIC
yyclia M CTEMEeHW C HaATypajbHBIM I[IOKa3aTelieM, NPUMEHSITh pPa3HOO0Opa3HbIe
CrocoObl ¥ TPUEMBI BBIUUCIICHHUSI, COCTABIIATh U OLICHUBATH YHCJIOBBIC BBIPAKCHUS
MIPU PEIICHUU MPAKTUYECKUX 3a/1a4 U 3a7a4 U3 APYTrUX y4eOHbIX MPEJIMETOB.

OKpyrisiTh  4yMclia C 3aJaHHOM TOYHOCTBbIO, a TaKXe IO CMBICIY
[IPAKTUYECKOM CHUTyallud, BBINNOJHATh IPUKUIKY M OLIEHKY pe3yJbTara
BBIUMCJICHUHM, OILICHKY 3HAYEHHUM 4YHCIIOBBIX BBIPAXKEHUH, B TOM 4YHCIIE IIpU
PEIICHUY MTPAKTUYECKUX 3a/a4.

PemaTte TekcTOBBIE 3amaun apuPMETHIECKUM CHOCOOOM, HCIOJIB30BATh
TaOJHIIBI, CXEMBI, YEepPTEX U, IPYrHe CPEACTBA MPEACTABICHHUS JaHHBIX TMpU
pellIeHnH 3a7ay.

Pemate npakTHKO-OPUEHTHPOBAHHBIC 3aJ1a4M, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMNOPUUOHAIBHOCTBI) BEJIWYMH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PELICHUs 3a7a4d C YYETOM OTPAHUYEHUM, CBSA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.



J1enmuMocCTb.

Jloka3bIBaTh U MPUMEHSTH MPU PEIICHUHU 3a/1a4 MIPU3HAKH JEITMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npusHaku AETUMOCTH CyMMBbI U IPOU3BEACHUS LIETBIX YUCE.

PacknanpiBaTh Ha MHOKUTEIIM HATYpaabHbIE YUCIIA.

CB0O0OOMHO oOmepupoBaTh MOHATHUSAMHU: HYETHOE YHCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIE YHCIIA.

HaxoauTte HamOonbmuii OOIIMI JeTUTEIh U HauMEHbIlee 00Inee KpaTHOE
Yyuces ¥ UCIOJIb30BaTh UX MPU PELICHUH 3a]1a4, MPUMEHATh AIropuT™M EBKinaa.

OnepupoBaTh TNOHSATUEM OCTaTKa IO MOMAYJII, MIPUMEHSTh CBOMCTBA
CpPaBHEHUH 1O MOJYJIIO.

AJiredpanyvecKkue BbIPaKeHUs!

Bripaxkenus ¢ nepeMeHHbIMH.

Hcnonb3oBaTh anreOpandecKkylo TEPMUHOJIOTHIO M CUMBOJHKY, TTPUMEHSThH
e€ B Ipoliecce OCBOCHUS yueOHOro MaTepuarna.

HaxoauTte 3HaueHus OyKBEHHBIX BBIpAXKEHUW TPU 3aJaHHBIX 3HAYCHHUSIX
MePEMEHHBIX.

HUcnonp3oBaTh  MOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3zoBaHus BHIPAKEHUM, TOKA3bIBATh TOXKICCTBA.

MHOTO4JIEHBI.

Beimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEJCHUEM TTOIOOHBIX CJIATa€MbIX, PACKPBITHUEM CKOOOK.

BoinonHsaTh nefictBus (ClI0KeHUEe, BBIUUTAHUE, YMHOXKEHUE) C OAHOUYJICHAMHU
Y C MHOTOWJICHAMHU, MPUMEHSATh (DOPMYIIbI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpPaTOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHUIA.

OcCyliecTBIATh Pa3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIU C IOMOIIBIO
BBIHECEHMS 32 CKOOKH OOIIEro MHOKHUTENS, TPYNIUPOBKU CJIaraeMbIX, MPUMEHSS
(opMyJIbl COKPAIIEHHOTO YMHOXEHUS.

[IpumensaThs mpeodbpa3oBaHUsI MHOTOUWICHOB /IS PEHICHUS PA3IMYHBIX 3a/1a4
U3 MaTeMAaTUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnons30BaTh CBOMCTBa CTENEHEH C HATypajlbHBIMU TOKa3aTeIsIMU IS
peoOpa3oBaHUsI BRIPAKECHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeiHbIe ypaBHEHUS C OJIHOM NEPEMEHHOM, MPUMEHss IpaBuia
nepexo/ia OT UCXOJHOTO YpaBHEHHUs K paBHOCUIbHOMY eMy. [IpoBepsTs, sABiseTCs
JIX YUCJI0 KOPHEM YpaBHEHHUS.

[TogOupaTes mnpuMepsl Map 4YUCEN, SBIAIONIMXCA PEIICHUEM JHUHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.



CtpouTh B KOOPIMHATHOW IJIOCKOCTU TIpaduK JIMHEHHOTO YypaBHEHUS C
JABYMsI NE€PEMEHHBIMH, MOJB3YSACh TIpapUKOM, HPUBOJUTH IMPUMEPHI PEILICHUsS
ypaBHEHUSI.

PemaTp cucteMbl IByX JIMHEHHBIX YPaBHEHUH C 1BYMs EPEMEHHBIMU, B TOM
quciie rpa@uIecKu.

CocraBnaTh M peuiarb JIMHEHHOE YpaBHEHHE WJIM CHCTEMY JIMHEWHBIX
YpaBHEHUN MO YCIOBHUIO 3aJauyd, HWHTEPIOPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 NOJIyYeHHBIN PE3yJbTarT.

DOyHKUNHA

Koopaunats! u rpaduxmu.

N300pakath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/JAHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, UHTEPBAJbl, 3alIMChIBATh YHCIOBbIE TPOMEKYTKH Ha
anredpandecKoM sI3bIKe.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTU TOYKHU IO 3a/laHHBIM KOOPJIMHATaM.

OyHKIUH.

Crpoutb rpadvku JUHEWHBIX QYHKIUH.

OnuceiBaTh C TOMOUIbIO (PYHKIHMA HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, pAacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTh, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne PyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuil cocod MPEeACTaBICHHS W aHalM3a WH)OpMmaIuy,
U3BJIEKAaTh U UHTEPIPETUPOBATh HH(YOPMALINIO U3 TPAPUKOB PEATIBHBIX MIPOLIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYyHKUMN g aHaidu3a TIpadUKOB peabHBIX
3aBUCUMOCTEeH (HyJIuM (QYHKIMH, NPOMEXKYTKHM 3HAKONOCTOSHCTBA (DYHKIIUH,
NPOMEXYTKHA BO3pacTaHUsl U YObIBaHMA (YHKIUH, HaAMOONbLIEEe W HAUMEHbIIEE
3HaYeHUs PYHKIUN).

Hcnonb3oBaTh rpauku AJ1 UCCIIEIOBAaHUS MPOLECCOB U 3aBUCUMOCTEN, MPU
pellIeHnH 3a1a4 U3 JPYrux yYeOHbIX MPEAMETOB U pealbHOMN KU3HHU.

K konity oO0yuenus B 8 kj1acce oOy4aromuiics MOJIyYuT CAEAYIONUEe MPeIMETHbBIC
pEe3yJIbTATHI:
YucJia 1 BbIYUCIEHUS
NppaunonanbHbie YnCIa.
[ToHnMaTth W HCHOJIB30BaTh MPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHOKECTB.
CB00OOIHO OTepHUPOBATH MOHATUIMU: KBaAPATHBIM KOPEHb, apu(METHICCKHIM
KBaJIpaTHBIM KOPEHb, UPPAITMOHATIBHOE YHMCII0, HAXOJAUTh, OLICHUBATH KBAJIPATHBIC
KOpHH, UCTIONB3YS  TpPU  HEOOXOAMMOCTH  KaJbKYJSATOD, BBITIOJIHATH



npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKAIIUX KBaJgpaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBa KOPHEM.

Hcnonp30BaTh HayaJgbHBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHHMSI, OKPYTJIEHUSI U BBIYUCIECHUMN, N300pa)kaTh ACHCTBUTEIbHBIC
YyyCila TOYKaMU Ha KOOPAUHATHOM MIPSMOM.

Hcnonp30BaTh 3amucu OOJBIIMX U MaJbIX YHUCEN C MOMOIIBIO JECATHUHBIX
npobeit u creneHed uucna 10, 3amuchiBaTh U OKPYIJISATH YMCIIOBBIE 3HAYECHUS
PEaIbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1enmuMocCTb.

CB0OOOJHO oOmepupoBaTh MOHIATHEM OCTaTKa [0 MOJYJIO, IPUMEHATH
CBOMCTBAa CPABHEHHUM MO MOJIYJIO, HAXOAUTh OCTATKA CYMMBbI U ITPOU3BEAECHUS I10
JTAHHOMY MOJYJIIO.

AJiredpanyeckue BbIpaKeHUs

JpoOHO-palioHaIbHbIE BBIPAXKEHHUS.

Haxonute AomycTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKECHUSAX.

[IprMeHSITh OCHOBHOE CBOMCTBO PaIlMOHAIBHOM JIPOOH.

BreimmonHaTe npuBeneHue anredpandyeckux apoOed K o0lieMy 3HaMEHaTelNto,
CJIOKEHUE, YMHOXKEHUE, JIeJIEHUE anredpandyeckux IpoOei.

BBINIONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHAIBHBIX BHIPAXKEHUIA.

[TpumensaTs npeoOpa3zoBaHUs BbIPAXXEHUM A peIIeHUs] pa3IMYHbIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Crenenu.

[IpyMeHATP TNOHATHE CTENEHW C LENbIM  IIOKAa3aTEJIEM, BBIINOJIHATH
npeoOpa3oBaHus BIPAXKEHUM, COIEPIKALIUX CTENEHH C LIEJIbIM MOKa3aTEeNIEM.

HppauroHaabHbIe BBIPAXKECHUS.

HaxoauTe nonmyctumelie 3Ha4€HHS IEPEMEHHBIX B BBIPAKEHHSX, COJAEPKALIUX
apu(pMeTHYECKHE KBaAPATHBIE KOPHH.

BhINIONIHATE  MpeoOpa3oBaHUsl WPPALMOHAIBHBIX BBIPAKEHHM, HCIIONb3YS
CBOMCTBa KOPHEM.

YpaBHeHUS U HEPABEHCTBA

Pemats kBafpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-palioOHaIbHBIE YPaBHEHHUS.

Pemarep nuHEHHBIE ypaBHEHMS C IIapaMeTpaMH, HECJIOXKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C ITapaMeTpaMHu.

[IpoBOAUTE HCCIIETOBAaHNS YPABHEHWM M CUCTEM YPAaBHEHUU, B TOM YHCIIE C
IpUMEHEHHEM TpapuuecKuX TNpeACTaBIeHUN (yCTaHABIMBATh, HMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHHMM pELICHHs, €CIM HMEET, TO CKOJbKO, H
npouee).



[lepexoauTh OT cioBecHON (OPMYITUPOBKH 3a/auu K €€ anrebpandeckoin
MOJENH C TIOMOIIBID COCTABJICHUS YPaBHEHHS WIM CHUCTEMbl YpPaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJja4M MOJTYUYEHHBIN pe3yJbTar.

[IpuMeHsATh CBOMCTBAa YMCIIOBBIX HEPaBEHCTB Ui CPaBHEHHUSA, OLICHKH,
pelIarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM W HMX CHUCTEMBI, 1aBaTh
rpauyuecKyr0 WUIIOCTPALIMI0 MHOXKECTBA PEIICHUA HEPAaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUU

[lonumaTh U KCMOJIB30BaTh (PYHKIMOHAJIbHBIE MOHATUS U S3bIK (TEPMMHBI,
CUMBOJIMYECKHE OO0O3HAYEHMs), ONpENeisaTh 3HAUeHHE (DYHKIUHU IO 3HAYCHHIO
apryMeHTa, OlpeAeNaTh CBOMCTBA PYyHKIUU MO €€ rpaduKy.

Crpoutb rpaduku (pyHKUMN , ONKMCHIBATH CBOMCTBA YHUCIOBOM (DYHKLMH IO
e€ rpaduky.

K konity oO0yuenus B 9 kj1acce oOy4aromuiics MOJIyYuT CAEAYIONUe MPeIMETHbIC
pEe3yJIbTATHI:

Yucaa v BIYMCICHUSA

CBOOOMHO oOIEpUPOBATh MOHATUSIMU: KOPEHb #-M CTENEHHU, CTENEHb C
pallMOHAIBHBIM TOKA3aTeJIeM, HAaXOAUTh KOPEHb K- CTENEHU, CTENEHb C
pallMOHANIbHBIM TIOKa3aTeleM, HCMOJb3ysl MPU HEOOXOAUMOCTH KaIbKYJISTOD,
IIPUMEHATH CBOWCTBA KOPHS /-1 CTENIEHU, CTENICHH C PALIMOHAJIBHBIM [TOKA3aTEIEM.

Hcnonb30BaTh NMOHATHE MHOKECTBA JACHCTBUTEIBHBIX YMUCEJl NPU PELICHUU
3a71a4, TPOBEJICHUU PACCYKJICHUHN U JI0KA3aTEIbCTB.

CpaBHUBaTHh M  YNOPSAIOYMBATH JICUCTBUTEIBHBIC YHUCJIA, OKPYIJIATH
JNEUCTBUTENIBHBIE YKCIIA, BBIIOJIHATh NPUKUAKY PE3yJbTaTa BBIYUCICHUN, OLIEHKY
YUCIIOBBIX BBIPAKCHUMU.

AnredpanvyecKue BbIpaKeHUA

CB0OOIHO oOmEepupoBaTh IMOHATHEM KBAJpaTHOTO TPEXWICHA, HAXOJUTh
KOPHU KBaJpPaTHOTO TPEXUIICHA.

PacknanpiBaTh KBapaTHbIM TPEXWICH HA JIMHEUHBIC MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBaJpaTHBIE YPABHEHHWs, YPABHECHUS, CBOASIINAECS K
HUM, APOOHO-pAIIMOHANILHBIE YPABHEHHUS.

PemaTte HecoxHbIE KBaApaTHBIC YPABHEHHUSI C ITAPAMETPOM.

Pemate nuHEHBIE HEpAaBEHCTBA, KBAJPAaTHbIE HEPABEHCTBA, MCIIOIb30BATh
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHUE HEPAaBEHCTB Ha YMCIIOBOW MPSMOU,
3aIlMCBIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremel ABYX JIMHEHMHBIX YPAaBHEHHUM C JABYMsI IEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPABHEHUM C TapaMETPOM.



[IpumeHsATh METOABl PABHOCHIBHBIX MPEe0Opa3oBaHMil, 3aMEHbI IEPEMEHHOMH,
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHe.

Pemate cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOIA, 3alIUCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Pemlatb ypaBHEHHs, HEpPaBEHCTBA W HX CHCTEMbBI, B TOM YHCIE C
OTrpaHUYECHUSIMU, HAIIPUMED, B LEIBIX YHCIIAX.

[IpoBOAUTE HCCIIETOBAaHNS YPABHEHWM M CUCTEM YPAaBHEHUU, B TOM YHCIIE C
MpUMEHEHHEM Tpaduueckux TMpeAcTaBiIeHU (yCTaHaBIMBAaTh, UMEET JIU
YPAaBHEHHE WM CHUCTEMA YpPAaBHEHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TEKCTOBbIE 3ajayu  alireOpamdeckuMm CrocoOOM C  MOMOUIBIO
COCTAaBJICHHSI YPABHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA M MX CHUCTEMBI JUIsI COCTABJICHUS
MAaTEMaTU4YECKOM MOJECIU pPEAJbHOM CUTyallud WIM [PUKIAJHOW 3aJayH,
MHTEPIPETUPOBATH NOJYUEHHBIE PE3YJIbTATHI B 3IaHHOM KOHTEKCTE.

Yucii0Bble MOCIECA0BATEILHOCTH H IIPOrPeCcCHU

CB00OO/MHO oOmepupoBaTh TMOHITHSAMHU: 3aBUCUMOCTb, (DYHKIUS, Trpaduk
GyHKUMM, TpsMas OPONOPLMOHATIBHOCTb, JIMHEWHas (QyHKUMs, oOpaTHas
MPONOPLHMOHANIBHOCTD, Mapadona, runepOoia, KyCOUHO-3aJaHHast PyHKIUS.

UccnenoBarh QyHKIMIO 110 €€ TpaduKy, YyCTaHABIMBATh CBOMCTBA (DYHKITHIA:
00JacTh oOmpeneneHusl, MHOXKECTBO 3HAUYCHHM, HYyJIM (YHKIHH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TMPOMEXYTKM BO3pacTaHus M yObIBaHWs, UYETHOCTh U
HEYETHOCTh, HAUOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

PacnioznaBaTh kBagpatnyHyro (QyHKIHIO 10 (Hopmysie, TPUBOJAUTH TPUMEPHI
KBaIpaTUYHBIX QYHKIUNA U3 peaTbHOM KU3HU, PUBUKHU, TEOMETPHUH.

Onpenensate MnoioxeHue rpaduka KBaApaTUYHOU (PYHKIUU B 3aBUCUMOCTH
oT €€ K03 (DUITUEHTOB.

Crpoutrh rpaduk KBagpaTWuHOW  (GYHKIMU, OMHCHIBATH  CBOMCTBA
KBaJpaTUYHOU (PYHKIMU 10 €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JJIS PEIICHUS 3a]1a4.

Ha npumepe kBaapatnyHo QpyHKIUU CTpouTh rpaduk QyHkuuu y =af(kx +
b) + ¢ ¢ momoIpio peodpazoBanuii rpaduka GyHKIMH Y=f(X).

WNnnmtoctpupoBaTh € MOMOIIBIO Trpaduka peaibHyl0 3aBUCUMOCTh WIIU
MPOLIECC M0 UX XapaKTEPUCTUKAM.

Apudmernyeckasi U reoOMeTpHUYECKasi NIPOrPecCuu

CB06OHO OnEpUPOBATh MOHATUSAMU: MTOCIEAOBATEILHOCTD, apu(MeTHIECKas
U TEOMETPHUYECKas POrPECCUMU.



3amaBaTh MOCIEAOBATEIBHOCTH pPa3HBIMU CIIOCOOAMU: OMHCATEIbHBIM,
TaOJIMYHBIM, C IOMOIIBIO (POPMYJIBI #-T'O WIEHA, PEKYPPEHTHBIM.

BbIMONHATS  BBIYMCIEHHUSI C  MCIOJb30BaHMEM (OpPMYJ #-TO  4jieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrPeECCUil, CYMMbI IEPBBIX # YIEHOB.

N300paxaTh WIEHbl MOCIEIOBATEIbHOCTH TOYKAaMHU Ha KOOPJIWHATHOU
IUIOCKOCTH.

PemaTte 3amaun, CBA3aHHBIE C YMCIOBBIMHU IOCJIEI0BATEILHOCTSIMU, B TOM
YUCIIE 3a/1a4¥ U3 PEAIbHOM JKU3HU (C UCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHH).

Pacno3sHaBaTh ¥ OpUBOAUTH TNPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCJIEIOBATEIbHOCTEH,  OrpPaHUYEHHBIX  IOCJIENI0BATEIbHOCTE, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX) MOCIEI0BATEIbHOCTEH.

HMeTp npeacTaBieHUE O CXOAUMOCTH NOCIE0BATENBHOCTH, YMETh HAXOJUTh
CyMMy OE€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON IPOrPECCUH.

[IpumeHsATh METOA MaTeMaTU4YeCKOW MHIYKIIMU [IPU PEILICHUH 3a/1a4.



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIIACC

HanMeHoBaHMe pa3/ie/ioB U TeM

KoanuyecTBO 4acoB

JIeKTPOHHBIe (HH(POBHIE)

Ne i/m Kontpoabnbie | IIpakTuyeckue
MpOrpamMMblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI

| YMCJIA 1 BBIYMCIIEHWA. 1 | https://www.yaklass.ru/p/algebra
PanmonansHbie yncia (IOBTOPEHNUE)

) YMCJIA 1 BBIYMCIIEHNA. 10 https://www.yaklass.ru/p/algebra
JlenumocTh

3 AJITEBPAMYECKUE BbIPAXKEHU . . https://www.yaklass.ru/p/algebra
Bripaxkenus ¢ nepeMeHHbIMU

4 OYHKIMU. Koopaunate! u 17 1 https://www.yaklass.ru/p/algebra
rpadukn. OyHKITUN

5 ®YHKIIUW. Juneitnas Gysxims 16 1 https://www.yaklass.ru/p/algebra

6 UNCJIA U BBIUNCJIEHUS. Crenens ¢ 6 https://www.yaklass.ru/p/algebra
HATYpaJIbHBIM MOKa3aTelleM

. AJITEBPAMYECKUE BbIPAXKEHU . ” 1 https://www.yaklass.ru/p/algebra
MHoOrouieHsl

g AJITEBPAMYECKUE BBIPAXKEHU . 14 1 https://www.yaklass.ru/p/algebra
®opMyIIbl COKPAIIEHHOTO YMHOKEHUS

9 YPABHEHI/I{[ N CUCTEMBI 10 1 https://www.yaklass.ru/p/algebra
YPABHEHMWMU. JIunelinbie ypaBHEHUS
YPABHEHUA N CUCTEMBI https://www.yaklass.ru/p/algebra

10 YPABHEHWH. Cuctemsl THHEHHBIX 14 1

ypaBHEHUH




11

[ToBTOpEHME, 0000IIECHNE,
CUCTEMAaTU3allus 3HaHU|

https://www.yaklass.ru/p/algebra

OBIIEE KOJIMYECTBO YACOB 10
ITPOTPAMME

136




8 KUIACC

HanmeHnoBaHue pa3ie/ioB U TeM

KoanuyecTBO 4acoB

JIeKTPOHHBIe (HH(POBHIE)

Ne /i Kontpoabnbie | IIpakTuyeckne
NporpaMMbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTbI

1 AJITEBPAMYECKUNE BBIPAXKEHUWA. 17 | https://www.yaklass.ru/p/algebra
JIpoOHO-palnOHAIbHBIC BHIPAKCHHUS

) YPABHEHWA U HEPABEHCTBA. 19 | https://www.yaklass.ru/p/algebra
JpoOHO-panmoHanbHbIC YpaBHEHHUS

3 YNCITA U BBIYNCIIEHU . 17 1 https://www.yaklass.ru/p/algebra
KBanpatHblii KOpeHb

4 OYHKIUU 3 https://www.yaklass.ru/p/algebra

5 OYHKIINA y=Vx, ee cBoiicTBa 1 3 https://www.yaklass.ru/p/algebra
rpaduk

6 OYHKIUS y=x2 9 1 https://www.yaklass.ru/p/algebra

. YPABHEHWA U HEPABEHCTBA. 17 | https://www.yaklass.ru/p/algebra
KBanpatHbie ypaBHEHUS

g YPABHEHWA U HEPABEHCTBA. 20 | https://www.yaklass.ru/p/algebra
HepaBencrtBa

9 AJITEBPAMYECKHWE BBIPAXKEHU . 14 https://www.yaklass.ru/p/algebra
Crenenn

10 YNCITA U BBIYNCIIEHU . . 1 https://www.yaklass.ru/p/algebra
JlemuMoCTh

1 [ToBTOpenue, 06001IeHNE, 10 I https://www.yaklass.ru/p/algebra

CUCTEMAaTHU3alUs 3HAaHUU




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136




9 KUIIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM JuieKkTpOHHBIE (UG pPOBbIE)
Kontpoasnbie | IlpakTudyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
1 YPABHEHUWA U HEPABEHCTBA. 15 1 https://www.yaklass.ru/p/algebra
KBanpaTHble HepaBeHCTBa
) YPABHEHUWA U HEPABEHCTBA. )5 1 https://www.yaklass.ru/p/algebra
YpaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI
3 OYHKLIAN 25 1 https://www.yaklass.ru/p/algebra
U1 CJIOBBIE https://www.yaklass.ru/p/algebra
4 [MOCJIEAOBATEJIbBHOCTHU U 25 1
[MTPOI'PECCHUH
5 AJITEBPAMYECKUE BBIPAXKEHU . 12 | https://www.yaklass.ru/p/algebra
CrerneHp ¢ palMoOHAILHBIM TIOKa3aTeieM
6 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 34 | https://www.yaklass.ru/p/algebra
3HAaHUUN
OBIIEE KOJIMYECTBO YACOB I10 136 6 0

[NPOT'PAMME




7 KIIACC

/o

Tema ypoka

KoanuecTtBo yacos

Bcero

ara
W3y4YCHUS

[ToBTOpenue. PannoHanbHbIe Ynciia

[ToBTOopenue. CpaBHeHUE, YIIOPAIOUMBAHUE U
apupMeTHIECKUE IEHCTBUSI C
paloHaIbHBIMU YHCIIAMU

[ToBTOpenue. Ynucmoas npsimasi, MOILyJb
yucia

[ToBTOpenue. IIponieHThI, 3aMKCh TPOLIEHTOB B
BUJIE 1po0u U 1poOu B BUE MPOLIEHTOB

IToBTOpenue. Tpu OCHOBHBIE 3a7aun Ha
IIPOLIEHTHI

HOBTOpeHI/Ie. TpI/I OCHOBHBIC 3a1a41 Ha
IMPOLCHTHI

[ToBTOpenue. Pemenne TeKCTOBBIX 3a1a4
apu(meTHnyecKuM crocooom

IToBTrOpenue. Pemenne 3ana4 u3 peaapbHON
MIPAKTUKU Ha YacTH, IPOOH, IPOLIEHTHI,
IIPUMEHEHNE OTHOLLIEHUH U MTPONOPLUI IPU
pelIeHnN 3a1a4

[ToBTOpenue. Pemenne 3ana4 n3 peaabHON
IIPAKTUKU Ha YacTH, IpOOH, IPOLIEHTHI,
IIPUMEHEHNE OTHOLICHUW U MTPONOPLUI IPU
peuieHny 3a1a4y

10

[ToBTOpenue. PeanbHble 3aBUCHMOCTH;
pelIeHre 3aa4 Ha JBIKEHHE, padoTy,
IMMOKYIIKH, HAJIOTHU

11

Bxoonaa konmponvnas paboma.

12

Koopaunara Touku Ha nipsiMoi

13

YucnoBble IPOMEKYTKH

14

HucioBble IPOMEKYTKH

[ RNUEIN [N —

15

Paccrostnne Mexay AByMs TOUKaMH
KOOPJMHATHOU IIPSAMOM

16

HpHMOYFOJ'ILHaﬂ CHUCTEMA KOOpAHUHAT.
A6CI_II/ICC8 H OpArHAaTa TOYKHU Ha
KOOpZ[HHaTHOﬁ IIJIOCKOCTH

17

[IpssMoyrosbHasE ccTeMa KOOP/IMHAT.
Alcmucca 1 opJIMHATa TOYKH Ha
KOOPJWHATHOH MJIOCKOCTH




18 [Tpumepsr rpadukoB, 3a1aHHBIX HOpPMYIaMU 1
19 Urenue rpauKoOB peanbHbIX 3aBUCUMOCTEN 1
20 @OYHKIMOHAIbHBIE 3aBUCUMOCTH MEXIY |
BEJIMYMHAMU
[Tonstue pynkunu. OyHKINUS KaK
21 MaTeMaTH4ecKast MOJEIb PEAIIbHOTO 1
pouecca
[Tonstue pynkmuu. OyHKIUA KaK
22 MaTeMaTU4YeCcKas MOJIEIIb PEaIbHOTO 1
nporecca
[Tonstue pynkunu. OyHKIUS KaK
23 MareMaThuyeckas MoJIeib PEaIbHOTO 1
nporecca
24 Ob6mactpb omnpezesieHust 1 00J1aCTh 3HAYCHU I i
byHKIIN
75 Ob6mactpb ornpezesieHust U 00J1acTh 3HAYCHU I i
byHKIIN
26 CrniocoObI 3a1anust pyHKIMH 1
I'paduk ¢ynknuu. Ilonatus Makcumyma u
27 MUHMMYyMa, BO3pacTaHus W YOBIBaHUS Ha 1
IIpUMepax peajlbHbIX 3aBUCUMOCTEN.
73 Konmponvuaa paboma no meme |
"Koopounamut u cpaguxu. Oynkuyuu'"’
29 JIuneitnast GpyHKIMs, €€ cBOiCTBa 1
30 JIuneitnast pyHxkius, e€ cBoiicTa 1
31 I'paduk nuHEHHON QYyHKITUN 1
32 I'paduk nuHeitHON QyHKIUU 1
33 I'paduk nuHeitHOM QyHKIIH 1
34 I'paduk nuHeiHoM QyHKIMHN 1
35 I'paduk ynkmmu y = | x | 1
36 I'paduk pyHkuIMH Y = | X | 1
37 I'padux pyHkImm y = | X | 1
38 I'paduk pyHkuun y = | X | 1
39 Kycouno-3amannapie GyHKIIMH 1
40 Kycouno-3anannbie pyHkuuu 1
41 Kycouno-3anannbie GyHKINU 1
42 KycouHo-3a1anHble QyHKINU |
43 Koumponvnasa paooma no meme "Jluneitnan |
dynxyua"
44 BripaskeHue ¢ nepeMeHHbIMU. 3HaUEHHE 1




BBIPpAXXCHUA C IICPCMCHHBIMUA

BrIpaxenue ¢ nepeMeHHbIMH. 3HAUCHUE

45 BBIPXKECHUS C TIEPEMEHHBIMU

46 Bripaxenue ¢ nepeMeHHbIMHU. 3HAUCHUE
BBIPKECHUS C IEPEMEHHBIMU

47 [IpencraBineHne 3aBUCUMOCTH MEKTY
BEITMYMHAMU B BUJE (POPMYIIBI

43 [IpencraBnenue 3aBUCUMOCTH MEXKY
BEITMYMHAMU B BUJE (POPMYIIBI

49 Brraucnenus mo ¢popmynam

50 Boruncnenus no popmynam

51 VYpaBHeHue ¢ onHOU nepeMeHHon. Kopenb
ypaBHEHUS

52 CBoiicTBa ypaBHEHUM C OJTHOM MEpPEMEHHON

53 CBoiicTBa ypaBHEHU C OJTHOW MEPEMEHHON

54 PaBHOCWIIBHOCTB ypaBHEHUHI

55 VYpaBHeHUE Kak MaTeMaThuuecKasi MoJIeib
peabHON CUTYyaluu

56 JInneniHOE ypaBHEHHE C OJHOU IIEPEMEHHOM.
Hucno KopHEN TUHEWHOTO YPaBHEHHUS

57 Yucno kopHEH TUHEUHOTO YpaBHEHUS

53 Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO
JINHEWHBIX YpaBHECHUI

59 JIuHeiiHOE ypaBHEHHE, COAEpKALIEE 3HAK
MOMYJIs
Konumponvnasa paboma no memam

60 "Buiparcenus c nepemennvimu'’,
"/Iunennvie ypasnenusn'"

61 CreneHb ¢ HATYpaJIbHBIM MOKa3aTeIeM

2 CBoiicTBa CTENEHU C HATYPAITbHBIM
IokasarejieM M €€ CBOMCTBA.

63 CBolicTBa CTENEHU C HATYPaJIbHBIM
IOKa3aTejieM

64 CBoiicTBa CTENEHU C HATYpalbHBIM
IOKa3aTejieM

65 3amnuch Ynciaa B AECITUYHON MO3UIIMOHHON
CHCTEME CUUCIICHUS

66 3anuch yncna B ASCATHIHOM IO3UIIMOHHOMN
CHCTEME CUUCIICHUS

67 Onuownensl. OAHOYJICH CTAaHAAPTHOTO BUJIA.

CrerieHp OJTHOYIIEHA




Opnnounensl. OTHOWICH CTAHIAPTHOTO BHUJIA.

68 1
Crenedb oHOWIEHA

69 MHorowieHsl. MHOTrO4WieH CTaHIapTHOTO 1
Buja. CTeneHb MHOIOWIeHA

70 MHorowieHsl. MHOTrO4WwIeH CTaHIapTHOTO 1
Buja. CTernecHbh MHOIOWICHA

71 CnoskeHre ¥ BEIYUTaHHE MHOTOYJICHOB 1

72 Cno’keHre ¥ BEIYUTaHHE MHOTOYJICHOB 1

73 CrnoXeHue U BEIYUTaHHE MHOTOYJIECHOB 1

74 VYMHOKEHHE U JICJICHNE MHOTOYJICHOB 1

75 YMHOXEHHE U JICJICHUE MHOTOYJICHOB 1

76 VYMHOXEHHE U JieJIEHHE MHOTOYWICHOB 1

77 VYMHOKEHIE U JIeJIeHUE MHOTOYICHOB 1

73 [IpeoOpazoBanue 1EIOTO BBIPAKEHUS B 1
MHOTOUYJICH

79 [IpeoOpa3oBaHue 1EIOT0 BBIPAKEHUS B 1
MHOTOYJICH

20 [IpeobpazoBaHmE 1EIOTO BEIPAKCHUS B 1
MHOTOYJICH

81 Kopuau mHOTOUIEHA 1

82 KopHau MHOTOUNEHA 1
ToxnectBo. ToxXaeCTBEHHBIC

83 peoOpa3oBaHus anredpandecKux 1
BBIPa)KCHUI
ToxnaectBo. ToxaeCcTBEHHBIS

84 npeoOpa3oBaHus anredpandecKux 1
BBIPaKCHUIN
ToxnaecTBo. ToXxXIeCTBECHHBIS

85 npeoOpa3oBaHMsl ATreOpandeCcKuX 1
BBIPAKCHUIN
ToxnectBo. ToxXIecTBEHHEIE

86 npeoOpa3oBaHmsl AIreOpandecKux 1
BBIPAKEHUI
ToxnectBo. TOXIECTBEHHEIE

87 npeoOpa3oBaHmsl AreOpandecKux 1
BBIPAYKECHUI

88 JlokazaTenbCTBO TOXKJIECTB 1
Konmponvnaa paboma no memam

89 "Cmenens ¢ namypanvhvim nokazamenem', 1
"Mnozounenwt"

90 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS. 1




KBaznpaT cymMMBbI 1 KBaJIpaT pa3HOCTH ABYX
BBIPAYKECHHI

91 KBagpar cyMMBI HECKOJIBKHX BBIPAKEHHUN

9 Ky6 cymMbI 1 Ky0 pa3HOCTH ABYX
BBIPa)KCHUI

93 Pa3HOCTB KBagpaToOB ABYX BBIpa)KEHUI

94 [IpousBeneHre pa3sHOCTH U CYMMBI IBYX
BBIPAYKECHUI

95 [IpousBenenne pasHOCTH U CYMMBI JIBYX
BBIPAYKECHUI

96 CyMMa 1 pa3HOCTh KyOOB JIBYX BBIPOKCHUM

97 CymMa # pa3HOCTh KYOOB JIBYX BBIPaKEHUH

98 Pasnoxxenre MHOrO4JICHA HA MHOKHTCIU
[Ipou3sBeneHne pa3HOCTH CYMMBI JIBYX

99 BBIpOXCHUI, CYMMa M Pa3HOCTh KyOOB JBYX
BBIPAYKECHU I

100 Paznoxenne MHOTOYICHA HA MHOKHUTEIH

101 Brinecenne 00I1ero MHOKHUTESA 3a CKOOKH

102 Meroa rpynnupoBKu

103 Koumponvnas paooma no meme " @opmynot
COKPauweHno20 ymuoxcenusn'"

104 JemumocTh nenbix yucesn. CBoicTBa
JIEeTMMOCTH

105 JemumocTb nenbix yucena. CBoicTBa
JICIIMMOCTH

106 [IpocTeie u coctaBHbIe uncia. YETHBIE U
HCEUYETHEIC YHCiIa

107 [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10,
11

108 [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3,6, 9, 10,
11
[IpusHaku AeMMMOCTH CYMMBI U

109 MIPOM3BEICHNUS LENbIX YUCEII IPU PEILICHUN
3a1a4

110 HanbGonpmmii oOuii nenurens u

HauMeHbIIee 001ee KPaTHOE JIBYX YHMCEN

111

BzauMuo IMPOCTBIC YUCJIa

112

Anroputm EBkimnpa. JleneHnue ¢ ocTaTkom

113

Jlenenue c¢ ocTtatkoM. Apudmernyeckue
OIepaluy HaJl OCTaTKaMHU.

114

Koumponbnaﬂ pa60ma no memam




"lerumocmp"’

115

VYpaBHEHHE ¢ IByMS IEPEMEHHBIMU

116

VYpaBHEHHUE ¢ IByMS IEPEMEHHBIMU

117

I'padux TUHEHHOTO ypaBHEHHS C ABYMS
NEpPEMEHHBIMU

118

I'paduk nuHEHHOTO YypaBHEHUS C ABYMS
MePEeMEHHBIMU

119

CucTeMbl TMHEUHBIX YPABHEHUH C ABYMS
MepeMEHHBIMHU

120

CucreMpl TMHENHBIX YPABHEHUN C ABYMS
IIEpEMEHHBIMU

121

I'padmyeckuit METO] peIIeHHs] CUCTEMBI
JIMHEUHBIX YPaBHEHUH C JBYyMS
[IEPEMEHHBIMU

122

I'paduueckuii MeTOJI peIIeHUs] CHCTEMBI
JINHEVHBIX YPABHEHUU C IBYMsI
[IEPEMEHHBIMU

123

Pemenue cucrem NMMHENHBIX YpaBHEHUM C
IBYMsI IEPEMEHHBIMU METOJOM ITOJICTAaHOBKU
U METOJOM CIIOKECHHUS

124

Pemienue cucrem TMHEHHBIX YPaBHEHH C
JBYMSI TIEPEMEHHBIMU METOJIOM TTOICTAHOBKHU
U METOJIOM CJIOKEHUS

125

Pemrenne cucreM TMHENHBIX YpaBHEHUH €
JBYMS IEPEMEHHBIMU METOJIOM ITOACTAHOBKHU
U METOJOM CJIOXKECHUS

126

Pemenne cucreM JTMHENHBIX YPaBHEHUH €
JBYMS [IEPEMEHHBIMU METOJIOM ITOACTAHOBKHU
Y METOJIOM CJIOKEHHUS

127

Cucrema 1ByX JJMHEHHBIX YPaBHEHUH € ABYMsI
IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHON
CUTyaIuu

128

Konmponvnaa paboma no meme ""Cucmemot
JIUHEUHbIX ypasHenuu'"

129

[ToBTOpenue u 0600meHNe. BoipakeHus ¢
MIEPEMEHHBIMU

130

[ToBTOpenue u 0600menne. CTeneHs ¢
HAaTypaJILHBIM II0KA3aTEIEM

131

[ToBTOpenue u 0606meHue. OTHOUICHBI U
MHOTOWIEHBI. TOXIeCTBEeHHBIC
npeoOpa3oBaHusl AreOpandecKux
BBIpa)KCHUIN




[ToBTOpenue u 0600mEeHne. PopMyITbl

132 } 1
COKPAIEHHOI'O YMHOKEHHSI

133 [ToBTOpenue u 06061enue. Koopauuate! u i
rpaduKkH.

134 [ToBTOpenue u o6o0menue. JInneitHas i
¢byHKUMA U €€ CBOWCTBA

135 Ilpomesicymounas ammecmavyusa. I'ooosan 1
KoHmponvhasa paboma
IToBTOpenue u o6o01eHue. Pemenue cuctem

136 JIMHEWHBIX YPAaBHEHUM C TBYMsI 1

NEPCMCHHBIMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136




8 KUIACC

Ne KoimnuectB Jara
n/ Tema ypoka 0 4acoB H3y4YeHH
n Bcero i
1 PanyoHanbHbIE BBIpaKEHUS 1
) ToxecTBeHHbIE TPe0OPa30BaHUs PATMOHAIBHBIX 1
BBIPAKECHUN
3 ToxecTBeHHbIE TPe0OPa30BaHUS PALTMOHAIBHBIX 1
BBIPAXECHUU
4 ToxnecTBeHHbIe TPeoOpa30BaHUS PALIMOHAIBHBIX |
BBIPAXKECHUU
5 ToxnecTBeHHbIe TPe0Opa30BaHUS PALIMOHAIBHBIX |
BBIpa)KCHUI
6 Anrebpanueckas 1poob. JlomycTUMble 3HAYCHHS 1
MIEPEMEHHBIX B IPOOHO-PALIMOHAIBHBIX BBIPAKEHUSIX
. Anrebpanueckas 1po6b. JlomycTiUMble 3HAYCHHS 1
MEPEMEHHBIX B APOOHO-PALIMOHATBHBIX BBIPAKEHUSIX
8 Bxoonaa konmponvnan pavoma. 1
9 OcHoOBHOE CBOMCTBO anredpandeckon Jpoou 1
10 OcHOBHOE CBOMCTBO anredpandeckon Jpoou 1
11 CroxeHue ¥ BBIYUTaHHE allreOpandeckux Apooeit 1
12 Crno)keHHe ¥ BRIYUTAHUE anreOpandecKux Apooeit 1
13 YMHOXEHUE U JIelieHne anredpandeckux apooeit 1
14 YMHOKEHHUE U JIeNIeHHE anredpandecKux Apooeit 1
15 Brigenenue 1enoit yactu anreOpanyeckoit 1poou. 1
16 Bo3Benenue anredpandeckoit 1podu B CTETICHb 1
17 Konmponvnasa paooma no meme ""/[poono- |
pauuonanvrwle gviparxcenusn’
18 KBagpatusle kOpHU 1
19 Apudmernueckuit KBaJpaTHBI KOPEHBb U €r0 CBOKWCTBA 1
20 Apudmernueckuit KBaJpaTHbIM KOPEHb U €r0 CBOWCTBA 1
)1 [Tonsatue uppanuonansHoro yncia. Jleiicteus c 1
UppaloOHAIbHBIMU YHCIIAMU
22 CaoiicTBa AelcTBUI ¢ UppaIlMOHATBHBIMU YHCIAMHU 1
23 CaolicTBa A€HCTBUI ¢ UppaLlMOHATIBHBIMU YHCIAMHU 1
24 CBoiicTBa 1eMCTBUI C UppAllMOHAIBHBIMH YHCIAMU 1
25 CpaBHEHHE UPPALIMOHATBHBIX YHCEIT 1
26 CpaBHeHHE UpPALIMOHAIBHBIX YHCEI 1
27 MHoskecTBa HaTypaJIbHBIX, LEJIbIX, PALIUOHAJIBHBIX, 1




JEUCTBUTENBHBIX Yynced. MHOXECTBO 1EMCTBUTENBHBIX
yucell. [IpeacraBieHus: 0 paCIIMPEHUAX YUCTOBBIX

MHO>KECTB

73 JlonycTrMble 3HaYEHUsI IEPEMEHHBIX B BBIPDAKEHUSX, 1
coJiepKalux apupMeTHIECKre KBaIpaTHbIe KOPHU

29 JlonycTuMble 3HaU€HHsI IEPEMEHHBIX B BBIPAXKEHUSX, 1
coJiepKalux apupMeTHIeCcKre KBaIpaTHble KOPHU

30 ToxnecTBeHHbIe TPe0OpPa30BaHUS BBIPAKEHHH, 1
coJiepKaluX apu(pMETHUECKHE KBaIPaTHbIE KOPHU

31 ToxnecTBeHHble MpeoOpa30BaHuUs BBIPAXKEHUH, |
coJiepKaluX apu(pMETHUECKIE KBaIpaTHbIE KOPHU

1 ToxnecTBeHHbIE TpeoOpa30BaHUs BBIPAXKEHUH, |
coJiepKalmx apupMeTHIECKIE KBaIpaTHbIe KOPHU

1 ToxecTBeHHbIE TPe0OpPa30BaHUs BhIPAKEHHIH, 1
coJiepKalmx apupMeTHIECKIE KBaIpaTHbIe KOPHU

14 Konmponvnas paboma no meme ""Keaopammuwiii 1
Kopenp"

35 Ob6mnacTh ornpeaeaeHus] © MHOXKECTBO 3HaUeHUH (PyHKINUN 1

36 OO6nacTp orpeneneHus: 1 MHOXKECTBO 3HAUYCHUH (DyHKITHH 1

37 CriocoOb1 3a1anust pyHKIHIA 1

38 I'padux dynkmIm 1

19 Urenue cBoiicTB pyHkuuu 1o e€ rpaduky. [Ipumepst |
rpaduKoB (PyHKIUI, OTpaKaOLUIMX peabHbIe MPOLIECCHI
Jluneitnas pynkuusa. OyHKIUN, ONUCHIBAIOIINE TPSIMYIO

40 1 00paTHYIO MPONOPLUUOHANIBHBIE 3aBUCUMOCTH, X 1
rpaduku

41 @DyHKINH, OTIMCHIBAIOIIHE MPSIMYIO M OOpaTHYIO |
MPONOPIHOHATILHBIE 3aBUCUMOCTH, UX TpaduKu

42 Oynkmun y = kx, y=kx +b, y =k/x 1

43 OyHKIMA Y = X2 U €€ CBOMCTBA 1

44 OyHKIUA y = X2 U €€ CBOMCTBA 1

45 ®yHKuMs y = X3 1 €€ cBoiicTBa 1

46 OyHKIUA Y =K/X U e€ CBOHCTBa 1

47 OyHKIUA Y =K/X U €€ CBOHCTBA 1

43 @yHkusA y =vx u €€ cBorcTBa. Kycouno-3ananusie |
dbyHKIHIH.

49 Konumponvnasa paboma no meme ""@ynuxyuu'’ 1

50 KBagparnoe ypaBHeHue 1

51 ®dopmysia KOpHEN KBaJpaTHOro ypaBHeHus. KonnuectBo 1

ﬂeﬁCTBHTeHBHBIX KOpHCﬁ KBaApaTHOI'0 YpaBHCHUA




dopmyna KopHel KBaapaTHOTO ypaBHeHUs. KomuuecTBo

52 . .
JEHCTBUTEIBHBIX KOPHEN KBAIPaTHOIO yPaBHEHUS

53 dopMyna KOpHEH KBagpaTHOro ypaBHeHus. KonndecTBo
JIEWCTBUTEIbHBIX KOPHEW KBAIPAaTHOTO YPaBHEHUS

54 dopMyna KOpHEW KBagpaTHOro ypaBHeHus. KonndecTBo
JICMCTBUTEIIbHBIX KOPHEH KBAJPATHOIO YPaBHEHUS

55 Teopema Buera

56 Teopema Buera

57 VYpaBHeHHUsI, CBOAUMBIE K JIMHEWHBIM YPABHEHUSIM UJIH K
KBaJIPaTHBIM YpaBHEHUAM

53 VYpaBHeHHUsI, CBOAUMBIE K JIMHEWHBIM YPABHEHUSIM UJIH K
KBaJIpaTHBIM YpaBHEHUSIM

59 KBanpaTHO€e ypaBHEHUE C MapaMETPOM

60 Pemenue kBagpaTHBIX YpaBHEHUM ¢ mapamMeTpaMu

61 Pemrenne kBagpaTHBIX YpaBHEHHH € ITapaMeTpaMu

2 Pemrenne kBagpaTHBIX YPaBHEHUM, COAECPKALUX 3HAK
MOZYJIS

63 Pemrenne kBagpaTHBIX YPaBHEHUM, COAECPIKALUX 3HAK
MO JIS

64 VYpaBHEHHE KaK MaTEMAaTUYECKasi MOJIENb PEAIbHON
CUTyalLuu

65 Pemenne TeKCTOBBIX 3a1a4 ¢ TOMOLIBbIO KBAaIPATHBIX
YpaBHEHUN

66 Konmponvnaa paboma no meme ""Keaopammuwie
ypasuenun'"

67 CpaBHeHHE Uncer.
HucnoBbie HEPABEHCTBA

68 CBolicTBa YMCIIOBBIX HEPABEHCTB

69 CBoJicTBa YHCIIOBBIX HEPABEHCTB

70 JlokazarenbCTBO HEPABEHCTB

71 HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue
HEPABEHCTBA

7 HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue
HEpPaBEHCTBA

7 CrnoxeHue 1 yMHOKEHUE YHUCIIOBBIX HEPABEHCTB.
OneHnBaHUe 3HAUYEHUS BBIPAKEHUS

74 CrnoxeHue 1 yMHOKEHUE YHUCIIOBBIX HEPABEHCTB.
OneHnBaHue 3HAYEHUS BBIPAKEHUS

75 [TonsATHE O peleHNN HEpaBEHCTBA C OJHOW ITEPEMEHHOM.
MHO0X€eCTBO peLICHUI HEPABEHCTBA

76 [TonsATHE O peleHNN HEpaBEHCTBA C OJHOW ITEPEMEHHOM.




MHOKeCTBO pelIeHHi HepaBeHCTBa

77 PaBHOCHIIBHBIE HEepaBeHCTBAa. HepaBeHCTBO-clieACTBIE 1

78 UucnoBble TPOMEKYTKH 1

79 JInneliHOe HEPABEHCTBO C OJHOM NEPEMEHHOU U 1
MHO’KECTBO €TI0 PEIICHUN

80 Pemienue nuHeHBIX HEPABEHCTB C OJTHOM MEPEMEHHON 1

81 Pemrenne nuHENHBIX HEPABEHCTB C OJJHOM NEPEMEHHOU 1

82 PereHne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU 1

83 CucreMbl TMHEVHBIX HEPABEHCTB C OHOM MEPEMEHHON 1

84 CucTteMbl TMHEUHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN 1

25 Pemrenue TeKCTOBBIX 3a74a4 ¢ ITOMONIBIO JIMHEHHEBIX |
HEPABEHCTB C OJIHOW NMEPEMEHHON

86 Konumponvnaa paboma no meme ""Hepasencmea" 1

87 JpoOHO-palimoHaNbHbIE YPAaBHEHHS 1

28 Pemienue 1poOGHO-pallMOHANBHBIX YPaBHEHHH, |
CBOAIIUXCA K IMHEHHBIM yPaBHEHUAM

29 Pemenue npoOGHO-pallMOHANBbHBIX YPaBHEHUH, |
CBOAIIUXCA K IMHEHHBIM yPaBHEHUAM

90 Pemenne npoOGHO-pallMOHANbHBIX YPaBHEHUH, |
CBOJAIIUXCS K IUHEHHBIM ypaBHEHUSM

91 Pemienue 1poOHO-paliMOHATBHBIX YPaBHEHHIH, 1
CBOJAIIUXCS K KBAJPaTHBIM YPaBHEHUSAM

9 Pemienue 1poOHO-pallMOHATBHBIX YPaBHEHHIH, 1
CBOJAIIUXCS K KBAJPaTHBIM YPaBHEHUAM

93 Pemenue npoOGHO-paniioOHaIBHBIX YpaBHEHUH, |
CBOAIIMXCS K KBAJPaTHBIM YPaBHEHUAM

94 Pemenne npoOHO-paniioHaIBHBIX YPaBHEHUIH METOIOM |
3aMEHBbI IEPEMEHHON

95 Pemenue npoOHO-paliMOHAIBHBIX YPaBHEHUH METOIOM 1
3aMEHBbI IEPEMEHHON

96 Pemenue npoOHO-paliMOHAIEHBIX YPaBHEHUH METOIOM 1
3aMEHbI IEPEMEHHOU

97 Pemenue 1po6HO-paliMOHAIBHBIX YPaBHEHUH METOJOM |
3aMEHbI IEPEMEHHOU

08 Perienune TeKCTOBBIX 33Ja4 C MOMOIIBIO TPOOHO- |
palMOHAIBHBIX YPaBHEHUI

99 Pemenne TeKCTOBBIX 3aJ1a4 ¢ TOMOIIbIO IPOOHO- |
palMOHAIBHBIX YPaBHEHUI

100 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO IPOOHO- |

palMOHAIbHBIX YPABHECHUI




101

Pemennie TeKCTOBBIX 3a71a4 ¢ TOMOIIbIO APOOHO-
palOHAJIbHBIX YpaBHEHUI

Pemenue TeKCTOBBIX 3aJ1a4 ¢ TOMOIIbIO IPOOHO-

102 1
palMoOHATBHBIX YpaBHEHUHN

103 Perrenue TeKCTOBBIX 3a71a4 € TOMOIIIBIO JPOOHO- |
palMOHANIBHBIX YpaBHEHUHN

104 I'padmyeckas uHTEpIpeTallis ypaBHEHUN C IByMs |
MepeMEHHBIMU

105 Konmponvnaa paboma no meme "/[poono- |
pavyuonanvuvle ypasHenusn'"

106 CreneHsn ¢ 1eIbIM IToKa3aTeIeM 1

107 CBolicTBa CTENEHH C IEJIBIM ITOKa3aTeIeM 1

108 CBOICTBA CTEIIEHHU C LIEJILIM ITOKA3aTEIEM 1

109 CBolicTBa CTENEHH C LIEJBIM ITI0Ka3aTeIeM 1

110 [IpeobpazoBanme BbIpaKEHUN, COIEPKAIINX CTECTICHH C |
LIEJIBIM [OKa3aTeIeEM

11 [IpeobpazoBanme BhIpaKEHUMN, COIEPKAIINX CTCTICHH C |
LIEABIM TOKa3aTeleM

112 [IpeoOpazoBanue BEIpAKEHUNA, COAEPIKALINX CTEIICHH C 1
LIEABIM TOKa3aTeleM

113 CranpapTHbIM BUJ Uyncia 1

114 CranpapTHbIi BUA Yyncia 1

115 JlelicTBUA ¢ yncCliaMH, 3alIMCAaHHBIMU B CTAaHJAPTHOM |
BUJIE

116 JlelicTBus ¢ ynciiaMy, 3alIMCAaHHBIMU B CTAaHJAPTHOM 1
BUJIE

117 Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, UTHTEITLHOCTD 1
MPOLIECCOB B OKPYKAIOILIEM MUPE

118 Pa3mepsl 00bEKTOB OKPYIKAIOIIETO MUPA, JUTHTEIILHOCTh 1
MPOLIECCOB B OKPYKAIOILIEM MUPE

119 Pa3mepsl 00bEKTOB OKPYIKAIOIIETO MUPA, JUTHTSIILHOCTh 1
MIPOIIECCOB B OKPYIKAIOIIEM MHUPE

120 Jlenenue ¢ octaTkoM 1

121 CpaBHEHHS 1IENIBIX YHUCEI IO MOJIYJII0 HATYPaJIbHOTO 1
qHCa

122 CpaBHEHHUS 1IEJIBIX YKUCEI IO MOJYJII0 HATYPaJIbHOTO 1
Juciia

123 CBoiicTBa CpaBHEHUH 110 MOIYJIIO 1

124 CaoiicTBa CpaBHEHUI IO MOAYIIIO 1

125 OcTaTKu CyMMBI U ITPOU3BEAECHHUS 110 JAHHOMY MOJIYJIIO 1




Koumponvnasa paooma no memam "Cmenenu'’,

126
"lerumocmp"’

[ToBTOpenue u 0600eHNe. Perenne TMHEHHBIX
127 HEPABEHCTB C OJIHOM MEPEMEHHON U CUCTEM JIMHEHHBIX 1
HEPABEHCTB C OJHOW IEPEMEHHON

[ToBTOpenue u 0600meHue. Pemenne IMHERHBIX
128 HEPABEHCTB C OJHOW IEPEMEHHON U CUCTEM JIMHEHHBIX 1
HEPABEHCTB C OJIHOW NTEPEMEHHOMN

[ToBTOpenue u 06061meHue. ToxIeCTBEHHBIC
129 npeoOpa30BaHus BEIPAKEHHIA, COACPIKALIIX 1
apuMeTHUECKHe KBaApaTHbIE KOPHU

[ToBTOpenue u 06061IeHne. Penienne KBaapaTHbIX
130 ypaBHEHUH. Pelienne TeEKCTOBBIX 3a7a4 C OMOILBIO 1
KBaJPATHBIX YPABHEHUI

[ToBTOpenue u o6odmeHue. Pemenne 3amay u3 peanbHOM
JKU3HU

131

132 [ToBTOpenue u o6odmenne. ToxIecTBeHHbIC
npeoOpa3oBaHMsl pallMOHATBHBIX BRIPAKCHHUI

[loBTOpenue u 06061meHue. Pemenue npoOHO-
133 palMOHAIBHBIX YPABHEHUMN, CBOJIAIINXCS K TUHEUHBIM
HJIN K KBaAPaTHLIM YPaBHCHUAM. Pemenne TekCTOBBIX

3a/1a4 ¢ TOMOIIBIO IPOOHO-PAIIMOHAIBHBIX YPAaBHCHUMA

134 [ToBTOpenue u 06061IeHNE. Penienne TeKCTOBBIX 3a/1a4

pa3IMYHBIMU crlIocO0aMu

Ilpomesicymounas ammecmavus, I'ooosan

135
KOHmponbHasa paboma

IToBTOpenue u o6o0meHue. Penenue 3a1a4 U3 peaabHOR
KU3HH

136

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




9 KUIACC

Tema ypoka

KoanuecTBoO
4acoB

Bcero

Jara
U3yYeHUs

YucnoBble  HepaBeHCTBA.  PelleHWME  JTUMHEWHBIX
HepaBeHCTB. Jl0ka3aTenbCTBO HEPABEHCTB.

KBa)IpaTHBIe HCPAaBCHCTBA C OJHOM nepeMeHHoﬁ

KBanpaTHble HEpaBeHCTBA C OJJHON MEPEMEHHOI

Pemenue HepaBeHCTB rpaduuecKUM METOAOM U
METOZ0M MHTEPBAJIOB

Perienue HepaBeHCTB Tpa@UUECKUM METOJIOM U
METOZ0M MHTEPBAJIOB

CucreMbl HEpaBEHCTB C OAHON NIEPEMEHHOU

Bxoonaa konmponvnas paboma.

HepapeHctBa, comeprkaniiue 3HaK MOTYJIS

N=ll el IEN Il Ro)Y

HepaBeHcTBa, copepikaiyie 3HaK MOJTYJIs

SR S [N J—

Pemienne TeKCTOBBIX 3aa4 ¢ IOMOIIbIO HCPABCHCTB,
CHUCTCM HCPABCHCTB

11

Pemenne TekCTOBBIX 3a/la4 € IOMOIIbIO HCPABCHCTB,
CHUCTCM HCPABCHCTB

12

Koumponvnas paooma no meme "Keaopammuoie
Hepasencmea'’

13

bukBanpaTHbie ypaBHEHHUS

14

[Ipumepbl NpUMEHEHNH METOI0B PABHOCUIIBHBIX
npeoOpa3oBaHMii, 3aMEHbI IEPEMEHHOM,
rpaduuecKoro MeToa npy pereHny ypaBHeHUH 3-i
u 4-ii crenenei

15

[IpuMepsl IPUMEHEHUI METO0B PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbI IEPEMEHHOM,
rpauuecKoro MeToa Mpy pereHN: ypaBHeHUN 3-i
u 4-1i cTeneHen

16

[TpuMepsl MPUMEHEHH METOJIOB PAaBHOCHIIBHBIX
npeoOpa3oBaHUi, 3aMEHBI IEPEMEHHOM,
rpaduyecKoro MeToa Mpu pelieHny ypaBHeHUN 3-i
" 4-1i cTenenen

17

Pemenue 1po6HO-pallMOHAIBHBIX YpaBHEHUH 1
HEPaBEHCTB

18

Pemenue npoO6HO-pallOHAIbHBIX YpPaBHEHUN U
HEPaBEHCTB

19

Pemenue npoO6HO-pallMOHAIbHBIX YpPaBHEHUN U




HCPABCHCTB

MeTOJI HHTCPBAJIOB JId palUOHAJIbHBIX HCPABCHCTB.

20 [Ipocreiimme HepaBeHCTBA C MAPAMETPOM.

)1 HepaseHnctBo ¢ n1ByMs nepeMeHHbIMU. Pemenue
HEPABEHCTBA C JBYMsI IEPEMEHHBIMU

” I'paduueckuii MeTOJI peIIeHUs] CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU

23 CucreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU

24 Pemenue cucrem ypaBHEHHI ¢ IByMsI IEPEMEHHBIMU

25 Pemenue cucrem ypaBHEHHI ¢ IBYyMsI IEPEMEHHBIMU

26 Pemrenne nmpoctenmmx CUCTEM HETMHENHBIX
YPaBHEHHUH C IByMsI IEPEMEHHBIMU

27 Pemenne nmpoctenmmx CUCTEM HETMHEHHBIX
YpaBHEHUH C IByMsl IE€PEMEHHBIMU

73 Pewenne npocTenImux CUCTEM HEJTMHENHBIX
YpaBHEHUH C IByMsl IE€PEMEHHBIMU

29 Pemenne npocTenImux CUCTEM HEJTMHENHBIX
YPaBHEHUH C IByMsl IEPEMEHHBIMU

30 I'paduueckuii MeTOJI peIIeHus] CUCTEMbl HETMHEUHBIX
YPaBHEHUH C IByMsl IEPEMEHHBIMU

31 I'paduueckuii MeTOJI peIIeHUs] CUCTEMBbl HETMHEWHBIX
YpaBHEHUH € ABYMS [T€PEMEHHBIMU

39 Cucrema 1ByX HETMHEHHBIX YPaBHEHUH C ABYMSI
MIEPEMEHHBIMH KaK MOJIEJIb pealbHON CUTYyalluu

13 Cucrema 1ByX HETMHEHHBIX YPaBHEHUH C ABYMsI
IIEPEMEHHBIMH KaK MOJIEJIb PEabHON CUTYyalluu

14 Cucrema 1ByX HETMHEMHBIX YPABHEHUM C ABYMs
IIEPEMEHHBIMH KaK MOJIEJIb PEaIbHON CUTyalluu

35 Cucrema 1ByX HETMHEMHBIX YPABHEHUM C ABYMs
IIEPEMEHHBIMH KaK MOJIEJIb PEaIbHOM CUTyalluu

36 Cucrema HeJIMHENHBIX YpaBHEHUI C mapaMeTpoM

37 Cucrema HEJIMHENHBIX YpaBHEHUI ¢ TapaMeTpoM

38 Cucrema HEJIMHENHBIX YPaBHEHUI C TapaMeTPOM

19 IIpocreiimme HepaBeHCTBA ¢ ABYMsI IEPEMEHHBIMU U
UX CUCTEMBI

40 Koumponvnas paooma no meme " Ypaenenus,
Hepagencmea u ux cucmemot'

41 Oyukmwmst. CBoiicTBa GYHKIWN: HYITH (QYHKITUH,

MTPOMEXKYTKH 3HAKOIIOCTOSTHCTBA (DYHKIINH,
MIPOMEXKYTKH BO3pACTaHUS B yOBIBAaHUS (DYHKITUH,
y&THBIC ¥ HEUETHBIC (PYHKITMH, HAUOOJIbIIIee U




HanMCHBIICC 3HAYCHM A (bYHKI_[I/II/I

Oyukuus. CoiicTBa QyHKUUN: HYTU QYHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA (DYHKLIUHY,

42 IIPOMEKYTKH BO3pAacTaHMsl U yObIBaHUS (DYHKLIUH,
4yE€THBIE U HEUETHBIE (PYHKIIMH, HAauOOoJIbIlIee U
HalMEHblIee 3HaYeHUs! PYHKLUU

43 [Toctpoenue rpadukoB QpyHKINN C TOMOILBIO
npeoOpazoBaHUi

44 IToctpoenue rpadukoB GyHKIHHA ¢ TOMOIIBIO
npeoOpa3oBaHUA

45 KBanparuslit TpéxuiieH. KopHu kBagpaTHOro
TpEXWIIeHa

46 Paznoxxenune KBaipaTHOro TpEXUJIEeHA HA JINHEIHBIE
MHOXHUTEIH

47 Paznoxxenne KBaipaTHOro TpEXUJIEHA HA JINHEIHBIE
MHOHUTEITH

48 KBagparuunast pyHKuus 1 €€ CBOHCTBA

49 [Tapa6ona, KOOpAMHATHI BEPIIUHBI TApa0OIIbI, OCh
CUMMETPUU N1apadoJIb

50 [Toctpoenue rpaduka KBaaApaTUUHON PYHKIIUU

51 [TocTpoenue rpaduka KBagpaTHIHON (HYHKIIHH

52 [TocTpoenue rpadurka KBaaApaTUIHON (PYHKIUH

53 [Tonoxenue rpaduka KBaApaTUIHON QyHKIIUH B
3aBUCUMOCTH OT €€ K03 pumeHToB

54 ITonoxenue rpaduka KBaApaTHYHON QyHKIIUH B
3aBUCUMOCTH OT €€ K03 pumeHToB

55 I'paduku Qpynxumii y =ax2, y = a(x —m)’uy = a(x —
m)? +n.

56 [Moctpoenne rpadpukoB (GYHKIMHA € TOMOIIBIO

npeoOpa3oBaHUM.

57 Vcnonb30BaHue CBOMCTB KBaIPaTUYHOMN (PyHKIMH JU1s
peleHus 3aaa4

58 JpoGHo-nuuelinas ¢ynkus. UccnenoBanue GyHKIIHUA.

59 @yHKIUA ¥y = X" ¢ HATYypaJbHBIM IIOKa3aTelIeM n U €€

rpaduk.

60 Crenennble (yHKIMU C HATypaJlbHBIMU
[oKa3aTessIMM, UX TpaMKH U CBOMCTBA

61 Crenennble (yHKIUU C HATYPaJIbHBIMU
[oKa3aTessIMM, UX TpaMKH U CBOMCTBA

62 Ipadukn Gyskmmit: y =Vx , y=3x,y=|x|

63 I'paduku Gynkmmit: y =Vx ,y=3x,y =| x|




64 I'padukn GyHKIMIL: y = VX ,y =3\x , y = | X | 1

65 Koumponvnasn paooma no meme ""@ynxyuu' 1

66 [TonsiTe yncnoBoi mocneaoBaTeaIbHOCTH. KOHEUHbIE 1
1 OECKOHEUYHBIE TIOCTIEI0BATEIHHOCTH

67 OrpaHuueHHas OcaeA0BaTeIbHOCTh. MOHOTOHHO |
Bo3pacTaroiias (yObIBaromias) mocie0BaTeaIbHOCTh
Crnioco0sl 3a1aHus IOCTIEI0BATENBHOCTH:

68 OTHCaTeNIbHBIN, TAOJUYHBIN, C TOMOIIIBIO (POPMYJIBI N- 1
ro wieHa, peKyppEeHTHBIN

69 Apudmerrueckas ¥ TeOMETpUIECKast MPOTPECCUU 1

70 ApudmeTrueckast U reoOMeTpUyecKas porpeccun 1

71 CBoiicTBa 4JIeHOB apu(METHUECKON U 1
reOMETPUYECKON IPOTPECCUIA

7 CBoiicTBa 4IeHOB aprU(METUIECKON U |
reOMETPUYECKON IPOTrPECCUIA

7 @opMyITbl N-TO YIeHa apUPMETHUECKON 1 |
reOMETPUYECKON POrpeccuii

74 ®opmyItbl N-ro WieHa apu(pMeTHIECKOl u 1
F€OMETPUYECKON MTPOrpeCCUit

75 @DopMyITBI N-TO YICHA apUPMETHISCKON U 1
TE€OMETPUYECKON ITPOrPECCUi

76 @opMyITbl CyMMBI IEPBBIX N WICHOB apU(METHIECKON 1
Y F€OMETPUYECKON TPOrpeCCHit

77 @opMyITbl CyMMBI IEPBBIX N WICHOB apU(METHIECKON 1
Y TEOMETPUYECKON ITPOrpeCcCHil

73 DopMyIIBl CyMMBI TIEPBBIX N WICHOB apu(PMEeTHIECKOM |
Y TEOMETPUYECKON ITPOrpeCcCHil

79 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIABI U KPEIUTHI 1

80 3aauy Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/Ibl U KPEIUTHI 1

81 3aaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIAJIbl U KPEIUTHI 1

82 3amaun Ha TIPOLICHTHI, 0AHKOBCKHE BKJIA/IbI U KPEIUTHI 1

83 3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE BKJIABI U KPEIUTHI 1

84 3aiauy Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/Ibl U KPEIUTHI 1

85 3aaum Ha MPOLIEHTHI, OAHKOBCKUE BKJIAIBI i KPEIUTHI 1
[IpencraBieHue o CX0AUMOCTH MOCJIEIOBATEIBLHOCTH,

86 0 CyMMHUPOBaHUU OECKOHEYHO yObIBaroIiei 1
T€OMETPUUYECKON MTPOTPECCUU
[IpencraBneHue 0 CXOAUMOCTH MTOCJIEIOBATEIBHOCTH,

87 0 CYMMHPOBaHUU OECKOHEYHO YOBIBAIOIIEH 1
F€OMETPUYECKON MTPOrPeECCUU

88 Meroa mareMaTH4ECKOM MHAYKIIUU 1




89

Meroa MaTeMaTHYECKON MHIYKITHH

Koumponvnasa paooma no meme "Hucnogvie

20 nocneoogamensvHocmu u npozpeccuu’’

91 Kopensb n-ii crenenu. CBoiicTBa KOpHS n-i CTENEHU

92 Kopesns n-ii crenenu. CBoiicTBa KOpHS N-i CTENEHU

93 Kopens n-it crenenn. CBoWCTBA KOPHS N-i CTEIEHU

94 CreneHs ¢ paliMoHaJIbHBIM [TOKA3aTeNeM U €€
CBOICTBa

95 CreneHs ¢ paliMuoHaJIbHBIM [TOKA3aTEeNEeM U €€
CBOMCTBA

96 CreneHp ¢ pallMOHAJIBHBIM IOKa3aTeleM U e
CBOMCTBA

97 ToxnecTBeHHbIe TPe0Opa30BaHUs BhIPAKEHHIA,
coJiep>KalIiuX KOPEeHb N-i CTENeHH

08 ToxnaecTBeHHble MpeoOpa30BaHuUs BBIPAXKECHUH,
coJiep>KalIiuX KOPeHb N-i CTENeHH

99 ToxnaecTBeHHble MpeoOpa30BaHuUs BBIPAXKECHUH,
coJiepKalIMX KOPEHb N-1 CTEIEHU

100 ToxnecTBeHHbIE TPe0OpPa30BaHUs BBIPAKEHHIA,
CoJIepKalliX CTENEeHb C pallMOHAIbHBIM IOKa3aTelleM

101 ToxnecTBeHHbIE TPe0OPa30BaHUs BBIPAKEHHI,
COJIEpKAIMX CTEIIEHb C PALlMOHATIBHBIM I10Ka3aTelIeM

102 Koumponvnasn paooma no meme ""Cmenens c
payuonanvhvim nokazamenem'
[ToBTOpenue u 06061eHue. Yrcna 1 BBIYUCICHUS

103 (3amuch, cpaBHEHHE, JEHCTBUS C IEHCTBUTEIBHBIMU
YHCIIaMH, YHUCIIOBas Mpsimast)
[ToBTOpenue u 06o0menne. Yncna U BEIYUCTICHUS

104 (3amuch, cpaBHEHHE, JEHCTBUS C IEHCTBUTEIbHBIMU
YHClIaMU, YHCIIOBasl psiMast )

105 [ToBTOpenue u 06061eHne. Yrcna 1 BBIYUCIECHUS
(IpOLIEHTHI, OTHOLIEHMUS, TPOTIOPLIUN)

106 [ToBTOpenue u 06061meHue. Urcna 1 BBIYUCIECHUS
(IpOLIEHTHI, OTHOLIEHUS, IPOTIOPLIUN)

107 [ToBTOpenue u 06061eHue. Uricna 1 BBIYUCICHUS
(perenue 3a1a4 U3 peanbHON KU3HU)

108 [ToBTOpenue u 06061eHue. Yrcna 1 BBIYUCICHUS
(perenue 3a1a4 U3 peasbHON KU3HU)

109 [ToBTOpenue u 06061eHue. Yrcna 1 BBIYUCICHUS
(okpyrieHwue, mpuOIMKeHNE, OIIEHKA)

110 [ToBTOpenue u 0606meHue. TekcToBbIe 3a1a4n




(pelreHue TEKCTOBBIX 33724 apU(PMETUICCKUM U
anre0OpanvdecKuM Crioco0aMm)

111

[ToBTOpenue u 06061eHne. TekcToBble 3a1a4u
(pemeHre TEKCTOBBIX 3a7a4 apU(PMETHISCKUM U
anredpanvyeckiuM croco0amu)

112

[ToBTOpenue u 06006meHue. TekcToBbIe 3a1a4n
(pelieHue TEKCTOBBIX 3a7a4 apu(PMETUYECKUM U
anredpanvdecKuM Crioco0amm)

113

[ToBTOpenue u o6o01meHue. TeKkCToBbIE 3a1auu
(pemieHue TEKCTOBBIX 3a7a4 apU(PMETUIECKUM U
anreOpandeckuM croco0amm)

114

[ToBTOpenue n o6odmenue. TekcToBbIe 3a1a4n
(pelieHue TEKCTOBBIX 3a7a4 apU(PMETUIECKUM U
asireOpandeckuM crnoco0amm)

115

[ToBTOpenue u o6o0IeHue. TeKCTOBbIC 3a1aUu
(pelieHre TEKCTOBBIX 3a7a4 apu(PMETUYECKUM U
anreOpanvecKuM Croco0aMm)

116

[ToBTOpenue u 06o61eHNe. Anredpanyeckre
BBIpaXeHHS (MpeoOpa3oBaHUe anreOpanvdecKux
BBIPA)XCHUH, COJIEPIKAIIUX CTETICHB C LIETBIM
MOKa3aTesIeM)

117

[ToBTOpeHue u 06o0mEeHne. Anredpandyeckre
BbIpakeHUs (mpeoOpa3oBaHue anreOpanyeckux
BBIP@KEHUI, COIepKAIIUX CTEIEHb C LIeJbIM
TOKa3aTeJIeM)

118

[loBTOpeHue u 06061IeHNE. Anredpanueckre
BbIpaXkeHUs (MpeoOpa3oBaHue anreOpanyecKux
BBIPAYKEHHI, COIEPKAIUX CTENEHB C UEIbIM
MOKa3aTesIeM)

119

[ToBTOpeHnue u 06o61IeHNe. Anredpanueckre
BBIpa)KeHUs (IIpeoOpa3zoBaHue anredpandeckux
BBIpAKEHUH, coiepKalux apupMeTHIecKuii
KBa/IpaTHBIN KOPEHB)

120

IToBTOpenue u o6o0IeHue. Anredpanyeckue
BbIpakeHUs (MpeoOpa3oBaHue anreOpanyecKux
BBIp)XEHUH, collepKaiux apudMeTniecKuit
KBaJIpaTHbIN KOPEHB)

121

IToBTOpenue u o6o0ImeHue. Anredpanyeckue
BbIpakeHus (IIpeodpa3zoBaHue anredpandeckux
BBIp)XEHUH, collepKaiux apuMeTHaecKuit
KBaJIpaTHBIA KOPEHb )

122

[ToBTOpeHue u 0600mEeHne. Anredopandeckue
BBIpKEHUS (MMpeoOpa3oBaHue HEIbIX H IPOOHO-




paloHaIbHBIX BBIPAKEHUN)

123

[ToBTOpenue u 06o61IeHNe. Anredpanyeckue
BbIpakeHUs (MpeoOpa3oBaHUe LIEIbIX U JPOOHO-
palMOHATIBHBIX BBIPAXKEHUH)

124

[ToBTOpenue u 06o61IeHNEe. Anredpanueckre
BbIpa)kKeHUs (IIpeodpa3zoBaHue LENbIX U APOOHO-
paloOHaIbHBIX BBIPAKEHUN)

125

[ToBTOpenue u o6o0meHue. Anredpanyeckue
BBIpaKeHUs (IIpeoOpa3oBaHUE LENBbIX U IPOOHO-
paloOHaIbHBIX BBIPAKEHUN)

126

IToBTOpenue u o6o0IeHue. Anredpanyeckue
BBIp)KEHHs (Pa3I0KEHUE MHOTOUJICHA Ha
MHOYHTEJIH, B TOM YHUCJIE C UCIIOIB30BaHUEM (HOPMYIT
COKPALICHHOTO YMHO)KEHHSI)

127

[ToBTOpeHue u 06o0menne. Ainredpandyeckue
BBIpKEHUS (pa3IoKeHUE MHOTOUYICHA Ha
MHOHTEJIH, B TOM YHCJIE C UCIIOJIB30BaHUEM (POPMYIT
COKPAIIIEHHOT'O YMHOXCHHSI)

128

[ToBTOpeHue u 0600mEeHne. Anredpanveckue
BBIpa)XCHUS (Pa3iokeHUe MHOTOUYJICHA Ha
MHOYHTEJIH, B TOM YHCJIE C UCIIOIb30BAHUEM (POPMYIT
COKpAIIEHHOTO YMHOYKCHHS)

129

[ToBTOpenue u 06o61IeHue. Anredpanueckue
BBIpa)KE€HUS (MOJIEIIMPOBAHUE C TOMOILBIO (POPMYJT
peaTbHBIX MPOIIECCOB U SBJICHHM )

130

@yHKIMH (IOCTPOEHUE, CBOWCTBA N3YYEHHBIX
GbyHKIIHIT)

131

[ToBTOpenue u 06o01eHne. PyHKIMU (TOCTPOCHUE,
CBOWCTBA M3YUYECHHBIX (PYHKIIUIT)

132

[ToBTOpenue u 0606menne. yHKIUU (TOCTPOEHUE,
CBOWCTBA M3Y4YECHHBIX (PYHKIIHUIN)

133

[ToBTOpenue u 0606menue. OyHkIuu (rpaduueckoe
pelIeHne ypaBHEHUH U UX CUCTEM)

134

[ToBTOpenue n o6obmenne. Pynkiuu (rpaduaeckoe
pellieHIe YPaBHEHUI U UX CUCTEM)

135

Ilpomesccymounas ammecmauyusn. I'ooosasn
KOHmpobHasn paboma

136

IToBTOpenue u o6o0meHue. PyHKIUU
(MozenTupoBaHUE peabHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136







