MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA OOECNEeYMBAET U3YUCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
NpPOJOKEHUS O00pa3oBaHWsT W ISl TOBCEAHEBHOW ku3HU. Pa3Butne y
oOydJaronmmxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYLIHOCTH
anredpanuecknux aobCTpakiuii, crmoco0e OTpakeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, PO MATEMaTUYECKOTO
MOJICJIMPOBAHUS B HAyYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM obmectBe. M3ydyenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIIOAaTh, CpaBHUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHIHOCTH MBIIUICHHS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS, BBIBOJBI, (HOPMYIHPOBAThH
yTBepxkeHus. OcBoeHue Kypca anreOpbpl 00ecreurnBaeT pPa3BUTHE JIOTHUYECKOTO
MBILIUICHUST OOYYarOIIMXCsA: OHM MCIONb3YIOT JE€AYyKTUBHBIE U WHIAYKTHBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anreOpe mpearnoigaracT 3HAYUTENbHBIA OOBEM CaMOCTOSITEIBLHOMN
NEATEIbHOCTH OO0YYalolIUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00yyarolUMUCH SBJSIETCA pealin3alyen AesTeIbHOCTHOTO MPUHIUIA 00yYEeHHUS.

B cTpyktype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0ia&éHHOTro
U3Y4YE€HHUS OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Uncna W BBIYUCICHUA», «AJreOpandecKkue BBIPAKCHHUS», «YpaBHEHHUS W
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpyIrMMH €ro JUHMSIMH. B Xone u3yueHHs Kypca OOydaroluMCsi MPUXOAUTCS
JIOTHYECKH PacCyKAaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 9TUM B MpOTpamMmy yueOHOro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTHUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTHYeCKOTro
oOpa3oBaHMsi W  CIOCOOCTBYIOIIME  OBJAJEHUI0  OOY4YalOUIMMHUCS  OCHOB
YHUBEPCAJIBbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOH M CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «UuWclia W BBIYHCICHUS CIYXKUT OCHOBOW IS
JaNbHENUIIero U3y4yeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIMXCs
JIOTHYECKOTr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEJAMETOB U OKpYXKaroliel peabHOCTH. Ha ypoBHE OCHOBHOTO 0OIIIET0
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  palOHAIbHBIX
BbIpaXEHUM. Airedpa JEMOHCTPUPYET 3HAUEHHE MAaTEMaTHKU KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OINHMCAHMS IPOLECCOB M  SIBICHUMI
peasibHOrOo Mupa. B 3agaun oOydeHuss anreOpe BXOIAT TakkKe JalibHEHMIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOCHHSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JI€TyKTUBHBIX
paccyxaenuid. IIpeoOpazoBaHue CHUMBOJBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHUE€CKOMY TBOPUECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HaHUU O (YHKUMSIX KaK BaKHEHIEH MaTeMaTUYECKON MOJIENH
JUTSL ONTMCAHUS M UCCIIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTtBe. M3ydyeHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJHMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

YrinyOnéHnbiit Kypc anreopsl XapaKkTepu3yeTcs U3yUYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHuss 3amgad. Ausredpa SBISETCS A3BIKOM I ONMUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIY)KUT OCHOBOM MaTeMaTH4ecKoro MmojaenupoBaHusd. [lpm
TOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBaTh CYKIACHMSI, Pa3BUBAIOT MATEMAaTUUYECKYI0O UHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHHUM W y4aT UX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYIIUX MECT B
(GbOopMHPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIIJICHUS] 00YYarOIUXCSl.

CornacHo yueOHOMy MmiIaHy B 7-9 kjaccax wu3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpXKaHUS:
«Uucna u BBIUMCICHUN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», « DyHKIIMI.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 yaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneupie umcia. CpaBHEHHE, yHOPSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBUS C PallMOHAJIBHBIMU YKcIaMy. YnciioBas nmpsiMasi, MOJIyJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
JNECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemmenne TekcTOBBIX 3a7au apudmeTnuecKuM crocoboM. Pemienue 3amau us3
peaabHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIICHUN
U TpONOpUMH MpH pelIeHUM 3ajad, pellieHue 3ajad Ha JABMXKEHue, paloTy,
MOKYTIKH, HAJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocraBHble uucia. UYETHble W HE4YETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YHCEII IIPU PELICHUU 33]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HauOonpiuit o0mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE JIBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEpAllUU HaJl OCTaTKAMHU.

AJiredpanyeckue BbIpaKeHUS

BelpaxkeHre C IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienue 3aBUCUMOCTY MEXAY BEIMYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUS ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCcTBO TOKIECTB.

Opnnounensl. OqHOUsIEH CTaHAAPTHOTO BHUJA. CTENEeHb OHOUYIEHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JieieHre MHorouieHoB. [IpeoOpa3oBanue
L[EJI0T0 BhIpaXKeHUs1 B MHOTOWIeH. KopHu MHOTrO1IIeHa.

DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaApaT pa3HOCTH
JBYX BBIp@XEHMH, KyO0 CyMMbl M KyO pa3HOCTH JBYX BBbIpaXEHHI, pa3HOCTb
KBaJIpaTOB JIBYX BBIP@XEHHUM, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIpaKEHHI.

PasnoxeHne MHOrouIeHa Ha MHOKUTENN. BbiHeceHne 001ero MHOXKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJENb PEaJbHON CUTYyalUH.



JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YPABHEHHM.
JInHeliHOE ypaBHEHHE, CONEpIKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padk TMHEWHOTO ypaBHEHUS C IByMs
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMbl JIMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JBYMsI IIEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPAaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIEIb PEAIbHON CUTYAIIHH.

DyHKUIMHA

Koopaunara Touku Ha npssMout. YnciioBbIe MPOMEXKYTKHU. PaccTosiHue Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpaduxoB, 3agaHHbIX (opMyiaMu. YreHue
rpauKOB peasbHbIX 3aBUCUMOCTEN.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. [loHarne QyHKOuu.
OyHKIUS Kak MareMaTrhyecKkas MoOJeNb peanbHoro mnpouecca. O06nacThb
omnpejienieHuss U o6nacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QyHKIUU.
I'paduk pynkuuu. IloHATHS MakcuMyMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MIPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneiinas Qynkuus, e€ cpoictBa. I'padux nuHeitHOM (QyHkuuu. I'padux
bynkuuu y = |x|. Kycouno-3aganasie GpyHKIum.

8 KVIACC

Yucaa v BIYMCICHUSA

KBaapatHbie KOpHU. Apu(MeTHUECKHIl KBaAPaTHBI KOPEHb U €r0 CBOMCTBA.
[lonaTHe wuppanroHaIbHOrO yucia. J(eWcTBHS € HWppauMOHAIBHBIMUA YHCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

[IpencraBiennss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHoOXkecTBa
HAaTypaJbHBIX, LEJIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELICHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OBEKTOB OKpYXKAIOLIETO MHpA, AJIUTEIBHOCTh IPOLIECCOB B
OKpyskaromeM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AnredpanvyecKue BbIPpAKEHUA

AnreOpandeckas apoOb. JlomycTuMble 3HAYEHUS TEPEMEHHBIX B JPOOHO-
paloHaNbHBIX BbIpaXeHUsX. OCHOBHOE CBOWCTBO ajredpandyeckoil apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpPHH. TOXIEeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHH, COIEpKAINX apU(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysia KOpHEW KBAAPATHOTO YPABHEHWS.
Kosnm4ecTBO HeNCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHUs. Teopema Buera.
YpaBHEeHUsA, CBOAWMBIE K JIMHEWHBIM YpPAaBHEHUSM WM K KBaJPaTHBIM
ypaBHeHusAM. KBagpaTtHoe ypaBHEHHE C mapaMeTpoM. PenieHue TeKCTOBbIX 3a4a4 ¢
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paIiMOHATBHBIX
ypaBHEHUH. PemieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAIMOHAIBHBIX
ypaBHeHu#. ['padnueckast HHTEpIIpeTaIisl YpaBHEHHM ¢ IByMs ITE€PEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue n HeCTporue HepaBeHcTBa. ClokeHue
M YMHOXECHHME YHUCIOBBIX HEpaBeHCTB. OILICHUBAHWE 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM MEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM.

DOyHKIUU

OO6nacTh onpeeneHusi 1 MHOXKECTBO 3HaueHu ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['padux Gynkumn. Urenune croiictB ¢pyHkuuu no e€ rpaduky. [Ipumepsr
rpadukoB GyHKIHHA, OTPAXKAIOIMINUX PEATbHBIE MPOIECCHI.

Jluneninas Qyskiusa. DYHKIUU, OMHUCHIBAIOIINE TPSIMYH0 U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicrsa.
Kycouno-3anannsie GpyHKINN.



9 KIIACC

Yuciaa v BIYMCICHUA

Kopenb n-i1 crenmenu u ero cBoictBa. CTENEeHb C PalMOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AsredpanvecKue BbIPAKEHUA

ToxxecTBeHHbIE TPEoOpa3oBaHUsl BBIPAKEHHM, COIEp)KallUX KOpPEHb n-U
crenieHu. ToXIecTBEHHbIE MPEe0Opa30BaHUsI BHIPAKEHUM, COAEPKAIIUX CTEIECHb C
palMOHAJIBHBIM [TOKA3aTEIIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JTUHEHHBIE MHOXKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBaaparHsie ypaBHeHUs. [IpuMepbl TPUMEHEHHIT METOAOB PABHOCUIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpa)MyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-palMOHAIBHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C IByMs IIEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHHH C JIByMs mNepeMeHHbIMH. ['paduueckuii meron
pEIIeHHUs] CUCTEMbl HEJIMHEHHBIX YpaBHEHHMU C JIByMs nepeMeHHbIMH. Cucrema
JIBYX HEJIIMHEWHBIX YpaBHEHUN C JABYMsI MEPEMEHHBIMU KaK MOJIEIb peajbHOU
CUTYyaluu.

HucnoBsle HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCcTBO
HEPaBEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpPBaJoOB. MeTOJl MHTEPBAJIOB
JUISl palluOHaIbHBIX HepaBeHCTB. [IpocTelilliie HepaBeHCTBA C MAPAMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs mepeMeHHbIMH. PellleHne HepaBEeHCTBa C JBYMs
nepeMeHHbIMU. CHCTEMBl HEpPAaBEHCTB C JBYMsl NepeMeHHbIMU. ['paduueckuit
METO/1 pEUICHUS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKIUU

Oynkuug.  CpoilctBa  QyHKUMA:  HylId  (QYHKIHHM,  MPOMEXKYTKH
3HAKOIOCTOSHCTBA (DYHKIIMHU, MPOMEKYTKU BO3pACTaHHUS W YOBbIBaHUS (DYHKIIUH,
4YETHBIC U HEYETHBIE (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUs (PYHKIINH.

KBagpatnunas ¢yuknus u e€ cBoicTBa. Mcmonb3oBaHWEe CBOWMCTB
KBaJpaTuyHOW  GyHKIMMA 17 pemienust  3amad.  [loctpoenme  rpaduka
kBagpatnyHo ¢Gyukumu. [lomokeHnue rpaduka KBaapaTUIHOW QYHKIIUA B
3aBHCUMOCTH OT €& ko> dunuenTos. ['paduxn pyHkumii y =ax2, y = a(x —m)’u y
= a(x —m)? +n. [locTpoenne rpapukoB GYHKIHUHA C MOMOIIBLIO IPeoOPa30BaHMIA.

JHpobno-nuneitnas ¢pynkius. MccnenoBanue QyHKIIHA.



Oynkuusa y = x" ¢ HaTypaldbHBIM MOKa3aTesieM # U e€ Tpaduk.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[TonsiTue uymcnoBoil mocnenoBarenbHOCTH. KoOHEUHbIE U OECKOHEUYHBIC
1oCJIeN0BaTENbHOCTH.  OrpaHMyYeHHas  IOCJIENO0BATEIbHOCTb.  MOHOTOHHO
Bo3pactamomas  (yOsiBatomiasl)  mociiefoBareiabHOCcTh.  CrocoObl  3amaHust
MIOCJIEZIOBATEIHLHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYJBI #-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCKON mporpeccuid. DopMmysibl #n-ro  4jieHa
apumeTnyeckol U reomeTpuyeckoil mporpeccuil. @opMynbl CyMMBI MEPBBIX 71
YJICHOB apU(PMETUUYECKON U T€OMETPUUYECKON Mporpeccuil. 3ajlayu Ha MPOLIEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

IIpencraBiieHrne O CXOAUMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHUU
0eCKOHEYHO yObIBAIOIIEH T€OMETPUUECKON TTPOTrPECCHH.

Meron maremarndeckor MHAyKIMH. [Ipocreiimme npumepsl.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K IMPOHUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BA)XXHOCTU MAaTEMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHON NpodeccruoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KyJIbTYypOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOMN NE€ATEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOy YU



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM B MyTEeH UX pelieHus;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHUSI, TUIOTE3bl 00 00BEKTaxX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CcBOEHHUS MPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbLHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCHU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHHSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (GOPMYyIHpPOBaTb U  NPeoOpa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbIOMpATh HauOoyiee MOAXOASAIMIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareabckue A€l CTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dopMysnpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHO€, (hOpMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTH4YecKOro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIBTaTOB, BHIBOJOB U 000OIICHHUIA,

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.



KoMMyHuKaTHBHBIE YHUBeEPCcAJbHbIE YueOHbIEe 1eiiCTBUSA

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPQKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHUS IO XOAY PEUICHUS 3ajadu,
KOMMEHTHPOBATh TIOTYUYCHHBIN pe3yibTar;

B XOJIe¢ OOCYXKIIEHUS 3aJlaBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIAaeMOUW TEMHI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXKICHHUS C CYXACHUSAMU APYTUX YYaCTHHUKOB
uaora, oOHapy)KMBaTh Pa3IMYUEe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MIPEICTABIIATh PE3YyJIbTATHl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3aaad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIMTOpUU;

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboOThl TPU pEIICHWH YUYEOHBIX MaTEMAaTHYCCKUX 3adad, NPUHUMATh IeJhb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTaHW3AIMI0 COBMECTHOH pabOTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYKIATh MPOIECC W pe3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITypPMBD» W WHBIC), BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJ€HAMHU KOMAaHIbI, OIICHHBATH
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3yabTaT 10
KpUTEpHsiM, CHOPMYITMPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBl JJIsl PEIIECHUs] B JKU3HEHHBIX M YUEOHBIX CHUTYalUsX,
OpPUEHTUPOBATHCS B PA3TUYHbBIX MMOAXOAAX MPUHSITHS PEIIeHUN (MHAUBUAYAJIbHOE,
IpyIIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (UJId €ero
4acTh), BBIOMpaTh CHOCOO peEImIeHUs ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
peuieHuii ¢ yuéToM HOBOM MH(MOpMaIUu.

CaMOKOHTPOJIb, YMOIMOHAJILHBbIN HHTEJJIEKT:

BJI/IeTh CIIOCO0AaMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIry o0yueHus B 7 kj1acce oOy4aromuiics MOTyYUT CIASTYIONINEe MPEeIMETHBIC
pe3yJbTaTHhI:

Yucaa 1 BBIYMCIEHUSA

PammmonaneHbBIE UnCHA.

[lepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrod (mpeoOpa3oBbIBATH
JECATHYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPaJbHBIX YHCEII, MHOXKECTBA 1IEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX 4YHCEI MNpHU PEUIEHWU 3a/ad, IPOBEIACHUU
pacCyXJI€HUN U 10Ka3aTEIbCTB.

[ToHrMaTh U OOBICHATH CMBICIT TTO3UITMOHHOM 3aIMCH HATYPaJIbHOTO YHCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHANIbHBIC YUCIIA.

BreinonHaTh, coueras yCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBINoMHATH 1EMCTBUS CO CTENIEHIMU C HATYpAJIbHBIMU MMOKa3aTE M.

HaxoauTh 3Ha4YeHUsI YMCIOBBIX BBIPAXXEHUM, COAEPXKAIIMX PallMOHAJIbHBIC
Yycia W CTENEHW C HaTypaJibHBIM IIOKa3aTesieM, NPUMEHATh pPa3HOOOpa3HbIe
CrIocOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHHS
MIPU PEIICHUH MPAKTHUECKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YUYSOHBIX MMPEIMETOB.

Okpyriiarh 4Mclaa C 3aJaHHOM TOYHOCTBIO, a TakXKe 10 CMBICITY
MPAaKTUYECKONW CHUTyallud, BBINOJHATh MPUKUIKY W OIEHKY pe3yibTaTa
BBIUHCIICHUN, OLIEHKY 3HAYECHUM YHCJIOBBIX BBIPAKEHUN, B TOM YHCIE IIPU
PEIICHUH MTPAKTUYECKUX 3a7ad.

Pemate TekcToBBIE 3amaund  apU(OMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyTrHue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHun 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, TPOMOPIHUOHAIBHOCTbIO BEIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yJbTaThl PEIICHHs 3aa4 C YYETOM OTPAHUYEHHI, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U IPOU3BEICHUS LIEJIbIX YHCEI.

PacknaapiBaTh HA MHOKUTENIN HATYPaAJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxonute HamOOnBIIMI OOIMMN AETUTEIh W HaUMEHBIIEe 00IIee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOAYJIIO, MPUMEHITh CBOMCTBA
CpPaBHEHMI IO MOJTYJIIO.

AuredpanvyecKue BbIPpaKeHUA

BripaxkeHus ¢ nepeMEeHHBIMU.

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS y4eOHOro MaTepuara.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAKCHUN MpPU 3aJaHHBIX 3HAUYCHUSIX
MEPEMEHHBIX.

Hcnonb30oBaTh  TMOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXJCCTBEHHBIC
npeo0pa3oBaHus BHIPAKECHUM, TOKAa3bIBATh TOKIECTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHus — IEJOTO  BBIPAXEHHUS B MHOTOWICH
MPUBEJICHUEM TTOJO0HBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BoImonHITh eficTBUs (CI0KEHNE, BRIUUTAHUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSATH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaapaT 1
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIPOIIEHUS BBIUMCICHUM.

OcCymIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TIOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEIS, TPYNIUPOBKH CIaraeMbIX, MPUMEHSIS
(bopMyITbI COKpPAIIEHHOTO YMHOXKEHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
W3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 pealIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTEMEHEH C HATypajdbHBIMU TOKa3aTEIsIMU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IpPaBUJIA
nepexo/ia OT UCXOAHOTO YpaBHEHHUS K pPaBHOCUIILHOMY emy. [IpoBepsTh, sBIIsSIETCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TogOupaTe mnpuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.



CtpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JByMsI TIEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl IByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpadu4ecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l IIOJIy4EeHHBIN PE3yJIbTaT.

DyHKIMHA

Koopaunats! u rpaduxmu.

N300paxxath HA KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtMmeyaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C MOMOIIBI (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOAUTENBHOCTb, BpEMsI, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MpEeACTAaBICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOWCTBA (QYHKIMN i aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynH (QYHKIMH, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKA BO3pacTaHusi M yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHbILEEe
3HauYeHUs (PYHKIIN).

Hcnonp3oBathk rpaduku AJis UCCIEA0BaHUS MIPOLIECCOB U 3aBUCUMOCTEH, NpU
pELIeHUH 3a7a4 U3 IPYTrux y4eOHBIX IPEIMETOB U PEAIbHON KU3HU.

K xoniry o0yuenus B 8 ki1acce 00ydaromuics MOTYYUT CISIYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YUCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJIpPAaTHbIC
KOpPHHU, HCTIOJIB3YS pU HEOOXOINMOCTH KaJIbKYyJIATOP, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxkaTh JIeHCTBUTEIIbHbIE
Yyycia TOUKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVISITH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUI.

J1emMMoCTb.

CBoOOIHO omepupoBaTh MOHSATHUEM OCTaTKa IO MOJYJIIO, TPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CyMMBI U IIPOU3BENCHUS 110
JAHHOMY MOZYJIIO.

AnredpanvyecKue BbIPAKEHUSA

JpoOHO-pallnOHAIbHBIE BHIPAKEHUSI.

Haxonute AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o01eMy 3HaMeHaTelto,
CJI0)KEHHE, YMHOXKEHHUE, JeJIEHUE alreOpandeckux Apo0ei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHus BEIPAXKEHHUM JIs pEHICHUsT Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIBHOU MPAKTUKH.

CrerneHu.

[IpyMeHATE TOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKECHUS.

Haxoaute nomycrumele 3Ha4E€HUs IEPEMEHHBIX B BBIPAXKEHHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BbInonHAT NpeoOpa3oBaHUsl UPPALUOHAIBHBIX BBIPAKEHUM, HUCIONb3Ys
CBOMCTBA KOPHEH.

YpaBHeHUs U HEPABEHCTBA

Pemars kBagpaTHbIC ypaBHEHUS.

Pemarb 1poOHO-palioHaNIbHbIE YPaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C ITapamMeTpaMH.

[IpoBoauTh MCCENOBaHNS YPAaBHEHUM U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBlieHud (yCTaHaBIMBaTh, HMEET JIU
YPaBHEHME WM CUCTEMA YPABHEHUW PEIIEHUSA, €CIIM HMEET, TO CKOJIbKO, U
npouee).



[TepexoauTh OT cloBecHOW (OPMYITMPOBKH 3amadynl K €€ anreOpandecKoiu
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
WMHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H MOJTYUYEHHBIN pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyueckyo WILITIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TonnMate ¥ UCHONB30BaTh (PYHKUIMOHAJIBHBIE MOHITHUS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, ONpeAesATh CBOMCTBA PYHKIMU O €€ rpadukKy.

Crpouth rpaduku pyHKUIMN , OMUCHIBATH CBOMCTBA YMCIOBOW ()YHKLIHUH IO
e€ rpaduky.

K koHIiry oO0yueHust B 9 ki1acce oOy4aromuiics MOTyYUT CIAEAYIOUIME MPEIMETHbBIC
PE3YJIbTATHL:

Yucaa v BBIYMCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSAMH: KOPEHb A-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOOUTh KOPEHb H-U CTENEHU, CTEINEHb C
palMOHAIBHBIM I1OKA3aTEJNIEeM, MCIOJb3yd MNpPU HEOOXOJUMOCTH KaJIbKYJSATOP,
IIPUMEHSTH CBOMCTBA KOPHS 11-M CTEIIEHU, CTEIIEHHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JACHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUH PACCYKIACHUN U TOKA3aTEIbCTB.

CpaBHUBAaTL M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3YJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CBOOOIHO oOMepUpOBaTh MOHATHEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOIr'0 TPEXWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHbBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pemwars yiMHEMHBIE W KBaJApAaTHBIC YPaBHEHMS, YPAaBHEHUS, CBOIAIIMECS K
HUM, IpOOHO-paIMOHANIbHBIE YPABHEHHUS.

Pemiate HECIOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHHIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABIISIETCS JTUHECUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IIEPEMEHHOM,
rpaduueckoro MeToja MpH pelieHny ypaBHeHU! 3-i u 4-i cTeneHe.

Pemate cucTeMbl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEpPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, H300pa)xkaTh pEIICHHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBIO CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACIAX.

[IpoBOANTE WCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YHCIIE C
npuMeHEeHueM Tpaduueckux TMpeAcTaBlieHuid (ycTaHaBIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YPABHEHUW PEIICHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  ajJireOpamndeckuM CHocoOOM C  TMOMOIUIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcrnonb30BaTh ypaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI JUIsl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEAIbHOM CHUTyallMd WIM MPUKIAJHOW 3a/1auH,
MHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpapuk
byHKIMHA, TpsMas MOPOMOPIMOHATIBLHOCTh, JIMHEWHAss GyHKUUS, oOpaTHas
MPONOPLHUOHATIBHOCTD, Mapadosa, runep0osia, KyCoOuHo-3aAaHHas PyHKIUS.

HccnenoBarh pyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
001acTh OMNPEIENICHUsI, MHOXKECTBO 3HAUEHUM, HYJIM (PYHKIHMH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TMPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAauOOJIbIlIEEe U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTUyHyr0 (QYyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Onpenensath MoyioxeHue rpaduka KBaapaTUIHOW (PYHKIIMU B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpouth rpaduk  KBagpaTH4YHOHM  (YHKUMH, ONHUCHIBATH  CBOWMCTBA
KBaJpaTUYHON PYHKIMU 10 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHON (QYHKIIMM 1JIs pEIISHUs 3a/1a4.

Ha npumepe kBaapatnyHoil GyHKIMM cTpouTh rpaduk GyHkmuu y =af(kx +
b) + ¢ ¢ momomipio IpeoOpazoBanuii rpaduka GyHkIMH y=f(X).

WnmocTpupoBaTh € TMOMOIIBIO TIpauKka pealbHYI0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

Apudmeruyeckass ¥ reoMeTpUYECKas MPOrpPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBLHOCTD, apupMeTHIeCcKas
Y TEOMETPUYECKAsl TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 72-TO WICHA, PEKYyPPEHTHBIM.

BBITIONHATS  BBIYMCIICHHWSI C  HCIOJAB30BaHWEM (OpPMYJ 7-TO  dJieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTPECCHiA, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh WICHBI IMOCJIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOW
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATECILHOCTSIMHU, B TOM
qHCIie 3a/a4d U3 PEATbHOMN JKU3HH (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, U(PPOBBIX
TEXHOJIOTHH).

Pacro3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCITIEZIOBATEIbHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

HMeTb nipeacTaBieHUe O CXOIUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO YOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUU.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
N KoumnuectBo yacos DJIeKTPOHHbIE
11/-11 HaumeHnoBanue pa3aesioB M TeM IPOrPaMMBbI Beero Kontpoabnbie Ilpakruueckne (uuppoBbie)
paboThI padoThI oOpasoBaTe/bHbIE
pecypcsl
| UMCJIA 1 BBIYMCIIEHU . PaunonanbHble yncia 1 1
(moBTOpEHUE)
2 OYHKIUWU. Koopaunats! u rpadpuku. OyHKIIUU 17 1
3 AJI'EBPAMYECKUE BBIPAXKEHU . .
BeIpaskenus ¢ nepeMeHHbIMU
4 YPABHEHU S U CUCTEMbI YPABHEHMIA. 10 1
JIuneliHbIe ypaBHEHUS
5 UMCJIA 1 BBIYMCIIEHHMA. Crenens ¢ 6
HaTypaJIbHbIM I10Ka3aTelIeM
6 AJITEBPAMYECKUE BBIPAKEHU L. oy |
MHorounenst
7 AJITEBPAMYECKUE BBIPAXKEHU . @opmyisl 14 |
COKpALIEHHOT'O YMHOXECHHUS
UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
OYHKIUUN. JIuneitnas pyHKuus 16 1
10 YPABHEHUS U CUCTEMbBI YPABHEHMIA. 14 1
CucreMpl TMHENHBIX YPaBHEHUN
11 [ToBTOpEenue, 06061IeHNE, cUcCTeMaTH3alus 3HAHUN 8 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne (ungposbie)
/i HaunmenoBanue pasiejioB H TeM IPOrpamMMbl Beero Konrpoasusie IIpakruyeckue 0Bpa3z0BaTEIBHBIE
padoThI padoThI pecypen
1 YPABHEHUA 1 HEPABEHCTBA. HepaBencrtsa 20 1
2 UMCJIA 1 BBIYMCIIEHU . KBanpaTHbIii KOpEHb 17 1
3 YPABHEHHM A 1 HEPABEHCTBA. KBanpatusie 17 1
ypaBHEHUs
4 AJITEBPAMYECKUE BBIPAYKEHU . ApobHo- 17 |
paloHaIbHbIC BBIPAKCHUS
5 YPABHEHUMSA U HEPABEHCTBA. JIpo6Ho- 19 1
paloHaIbHbIE YpaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAXXEHU . Crenenn 14
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 10 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8 0




9 KUIIACC

No KoumnuectBo yacos DJIeKTPOHHbIE
11/-11 HauMeHoBaHue pa3iesioB M TeM IPOrPaMMbI Beero Kontpoabnbie Ilpaktuueckue (uuppoBbie)
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypchbl
1 OYHKINN 25 1
) YPABHEHHMSA 1 HEPABEHCTBA. KBanpatusie 15 |
HEpaBEHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. YpaBHeHus, 25 |
HEPABEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE ITIOCJIEAOBATEJIBHOCTHU U 25 !
I[MPOTI'PECCUUA
5 AJITEBPAMYECKUE BbIPAXKEHUS. Ctenens ¢ 12 1
paloHaIbHBIM ITOKa3aTelIeM
6 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allUsT 3SHAHUN 34 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0




ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KonTposbHbie
padoThbI

IpakTnyeckue
padoThbI

JlaTa
U3yYeCHUS

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

[ToBrOpenue. PanmonaibHble yncia

HOBTOpCHI/Ie. CpaBHCHI/Ie, yYHnopsaaoiuBaHUEC U
apI/I(bMeTI/I‘leCKI/IC HeﬁCTBHH C pallMOHaJIbHBIMHA
qucjilaMHu

HOBTOpeHI/Ie. Yucnosas npsamas, MOAYJIb YUCJIa

IToBTOopenwue. IIponeHThl, 3aMUCh MPOLUEHTOB B
BUJIE 1poOu U 1poOu B BUJE MTPOLIEHTOB
IToBTOpeHue. Tpu OCHOBHBIE 3a1a4u HA
IIPOLICHTHI

[ToBrOpenue. Tpu oCHOBHBIE 3a1a4n Ha
IIPOLICHTHI

[ToBTOpenue. Pemenre TeKCTOBBIX 3a/1a4
apupMeTUYECKUM CII0OCOOOM

IToBTOpenue. Pemenne 3ana4 U3 peaabHOU
MPAKTUKU Ha YaCTH, JPOOH, TPOLIEHTHI,
IIPUMEHEHNE OTHOLIEHNUN U MPOIIOPUUI [IPU
pemenuu 3anad. [Ipopmuaumym.

[ToBTOopenue. Pemienue 3a1a4y U3 peaibHOM
MPAKTUKU Ha YaCTH, JPOOH, IPOLIEHTHI,
MIPUMEHEHNE OTHOLIEHUN U IPOIIOPLHNA PH
pemrenuu 3aga4. [IpopMuHuMYyM.




[ToBTOpeHue. PeanbHble 3aBUCUMOCTH; PEILICHUE

10 3ajlay Ha JBM)KEHUE, pabOoTy, HOKYIIKH, HAJIOTH.
[TpopMuHUMYM.

1 KonTtponsHas padora no Teme "PanmonanbHble
yucua"

12 Koopaunara Touku Ha npsiMoi

13 UucnoBble IPOMEXYTKU

14 YuciioBble IPOMEKYTKH

15 Paccrosinue Mexny AByMs TOUKaMH
KOOPJAMHATHOU MPSIMO

16 [IpsimoyromnpHas cucrema KoopauHat. Abciucca
Y OpAMHATA TOYKU HA KOOPAMHATHOM MJIOCKOCTH

17 [TpsamoyronbHas cucrema KoopAuHat. Abcrucca
U OpJIMHaTa TOYKU Ha KOOPJMHATHOM MJI0CKOCTH

18 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyIamMu

19 Yrenue rpauKoB peabHbIX 3aBUCUMOCTEH

20 @DYHKIMOHAIBHBIE 3aBUCUMOCTH MEXIY
BEJIMYNHAMU

1 [HonsTne pynkunn. @yHKIMS Kak
MaTeMaTh4yecKas MOJIeb peajlbHOro Mmpolecca

2 [Tonstue Gynkmu. OyHKIUSA KaK
MaTeMaTH4YeCcKas MOJIEb PEaIbHOIO MpoLecca
[Tonstue pynkunu. OyHKINSA Kak

23 MaremMaTuyecKas MOJEb PEaIbHOro Mpolecca.
[IpopmunIMYyM.

24 OO6nacth onpeseseHns U 001acTh 3HAYCHU N

byHKIMHA




OO6uacTh onpeeneHus U 00J1aCTh 3HAYCHUIA

25
byHKIAHA

26 Crioco0b1 3a1aHus PYHKIUU

27 I'paduk dynkmm

73 KonTtponsnast padora no Teme "Koopaunats! u
rpaduxu. Oynkimn"

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HaYCHUE
BBIPAKCHUS C IEPEMEHHBIMU

30 BrlpakeHue ¢ nepeMeHHbIMU. 3HaYCHHE
BBIPAKCHUS C IEPEMEHHBIMU

31 BrlpakeHue ¢ nepeMeHHbIMU. 3HaYCHHE
BBIPAXEHUS C IEPEMEHHBIMU

1 IIpencraBieHne 3aBUCUMOCTH MEXLY
BEJIMYMHAMU B BHJIE (POPMYIIbI

1 IIpencraBnenue 3aBUCUMOCTH MEXKILY
BEJIMYMHAMU B BHJI€ POPMYIIbI

34 Boruncnenus no gopmynam. IlpopmMunumym.

35 Boruncnenus no popmynam. [IpopMunumym.

36 YpaBHeHue ¢ oaHON nepeMeHHoN. Kopenb
ypaBHEHUS

37 CBolicTBa ypaBHEHUH C OAHON IIEPEMEHHOU

38 CBoiicTBa ypaBHEHHI C OJJHOM MEepEeMEHHON

39 PaBHOCMIIBHOCTD ypaBHEHUI

40 VYpaBHeHHE KaKk MaTeMaTH4YecKasi MOJIENb
peanbHO# cutyauuu. [IpopMuHIMYM.

41 Hucno KopHEH JTMHENHOTO YpaBHEHUS

42 Hucno KopHed TMHEMHOTO ypaBHEHUs




Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIIBIO

43 JTUHEHHBIX ypaBHeHUH. [IpopmMuHIMYyM. !

44 JInHeitHOe ypaBHEHHE, COJEpKALIEE 3HAK 1
MOAYJIst

45 KoHnTtposbHas pabota mo Temam "BripakeHust ¢ |
nepeMeHHbIMU", "JIuHEHbIE ypaBHEHUS "

46 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM 1

47 CBolicTBa CTENIEHU C HAaTYpaJIbHBIM [10Ka3aTelIeM 1

48 CBolicTBa CTENEHU C HATYpaJIbHbIM IOKa3aTesleM 1

49 CBolicTBa CTENIEHU C HAaTYpaJIbHBIM [10Ka3aTelIeM 1

50 3anuce 4yKciia B JeCATUYHON NO3UIMOHHON 1
CUCTEME CUHCIICHUS

51 3anuce 4Kciia B JeCATUYHON MO3UITMOHHON 1
CHUCTEME CUHCIICHUS

57 Onnounenbl. OHOWIEH CTaHAPTHOTO BUAA. 1
Crenenb 0JIHOUJIEHA

53 Onnounenbl. OHOWIEH CTaHJAPTHOTO BUAA. 1
Crenenb oJIHOUIEHA

54 MHorouneHsl. MHOTO4IEH CTaHIapTHOTO BUJA. |
CreneHb MHOTOYJICHA

55 MHorouneHsl. MHOTOUJIEH CTaHIapTHOTO BUJA. 1
CreneHb MHOTO4JIeHa

56 Co’keHHe U BBIYUTAHHE MHOTOUYJIEHOB 1

57 Co’keHHe U BBIYUTAHHE MHOTOUYJIEHOB 1

58 CnoxeHue u BBIYUTaHHE MHOTOUJIEHOB 1

59 VYMHOXEHHUE U JIeJIEHNE MHOTOYWIEHOB 1

60 YMHOXEHUE U JeJIeHHEe MHOTOUJIEHOB 1




61

YMHOXKEHUE U JACJIICHUEC MHOT'OYJICHOB

62 VYMHOXKEHUE U JeI€HUE MHOTOYWIEHOB

63 [Ipeobpa3zoBanue 11€10T0 BHIpAXKECHUS B
MHOTOYJIEH

64 [Ipeobpa3zoBanue 11€10T0 BHIpAXKECHUS B
MHOTOWICH

65 [IpeoOpa3zoBaHue 1EI0T0 BBIPAKECHUS B
MHOTOYJICH

66 Kopuu MHOTrOUIEHA

67 KopHau MHOTOUIEHA

68 ToxnaectBo. ToxaecTBeHHbIE TPEOOPA3OBAHHUS
anredpanvdeckux BHIPAKEHUN

69 ToxnaectBo. ToxIecTBEHHBIE MPEOOPA3OBAHIS
anreOpanyecKuX BhIPAKECHHIH

70 ToxaectBo. ToxaecTBeHHbIE TPeoOpa30OBaHU
anredpandeckux BhHIPAKEHUN

71 ToxaectBo. ToxaecTBeHHbBIE MPEOOPA3OBAHHS
anreOpanvdeckux BhHIPAKEHUN

7 ToxnectBo. ToxxaecTBeHHBIE TPEOOPA30BAHUS
anredpanvdeckux BhIPAKEHUN

73 Jloka3aTenbCTBO TOXKACCTB

74 KonTponsHas pabora o temam "CremneHs ¢
HaTypaJIbHBIM NoKa3areneM", "MHorouieHs!"

75 KBaapart cymMmbl 1 KBagpaT pa3HOCTH JIBYX
BBIPKEHUI

76 KBagpar cyMMbI HECKOIBKHUX BBIPAKEHUIM

77 Ky6 cymmBbI 1 Ky0 pa3HOCTH JBYX BbIpaXKEHHI




78

Pa3HOCTB KBaipaTOB ABYX BBIPAKECHUU

[IpousBeneHre pa3sHOCTU U CYMMBI IBYX

79 N
BBIPKECHUI

20 [IpousBeneHre pa3HOCTU U CYMMBI JIBYX
BBIPAXKEHUM

81 CymMa 1 pa3HOCTh KyOOB JIByX BBIpa)KECHHIMA

82 CyMMa 1 pa3HOCTh KyOOB JABYX BBIPOKCHHI

83 Paznoxenne MHOTOUYICHA HA MHOKUTEIIH
[Ipou3sBeneHne pa3HOCTU CYyMMBI IBYX

84 BBIPQXEHHI, CyMMa U Pa3HOCTb KyOOB JIBYX
BBIPAKCHUI

85 Paznoxenue MHOTO4YIeHAa HA MHOYKUTEIIH

86 BriHEeceHHE 00IIero MHOKHTEIIS 32 CKOOKH

87 Meron rpynnupoBKU

28 KonTposabHas pabora no teme "®@opmyJisl
COKpAILIIEHHOT'O0 YMHOXEHUS"

89 JenmumocTs 1enbix yncell. CBoMCTBa ASIUMOCTH

90 JemumocTh nensix gucen. CBOMCTBA IETUMOCTH

01 IIpocTeie u cocTaBHbIE Uynciia. YETHBIE U
HEYETHBIC YHUCTIa

9 [Ipu3naku genumoctu Ha 2, 4, 8, 5, 3,6, 9, 10,
11

93 [Tpusnaku genumoctr Ha 2, 4, 8, 5, 3,6, 9, 10, 11

94 [Ipu3Haku nenMMoCcTH CyMMBI U IPOU3BEACHUS
LEJIbIX YMCEeJ TP PELIEHUH 3a/1a4

95 HauOonpimii o0Imui 1eTuTenh 1 HauMEHbIIIEe

o0111ee KpaTHOE ABYX YHCET




96 B3aumno nipocthie uncia 1
97 Anroput™m EBknupa. JleneHue ¢ ocTaTKoM. 1
[IpopmunIMYyM.
08 CpaBHEHUS LEIBIX YUCEI 10 MOIYJIIO 1
HaTypajJbHOI'O YUCIIa
99 Jluneiinas gyHkius, e€ cBoiicTBa 1
100 Jlunetinas QyHkus, e€ CBOMCTBa 1
101 Jlunetinas gyHkIus, e€ cBoiicTBa 1
102 ['paduk nuHeHON GHyHKIIUN 1
103 I'paduk nmuneitHON QyHKINN 1
104 ['paduk nuHeHON GHyHKIIUN 1
105 I'paduk nmuneitHON QyHKINN 1
106 I'paduk pyHkImn y = | X | 1
107 I'paduk pyHkuun y = | X | 1
108 I'padux pyHkmn y = | X | 1
109 I'padux pyHKIMU Yy = | X | 1
110 Kycouno-3a1annble pyHKIMU 1
111 KycouHo-3a1aHHbIe QyHKIIUH 1
112 Kycouno-3a1annble pyHKIMU 1
113 KycouHo-3a1aHHbIe QyHKIIUH 1
114 KontponbHas padota o temam "Jlenumocts", |
"Jluneiinas Gyskims"
115 YpaBHEHUE C IBYMS [IEPEMEHHBIMU 1
116 YpaBHEHUE C IBYMS [IEPEMEHHBIMU 1
117 ['paduk TUHENHOrO ypaBHEHUS C IByMS |

MNEPEMECHHBIMU




I'paduk muHEHHOTO YpaBHEHUS C ABYMS

118
EPEMEHHBIMU
119 CucreMbl TUHENHBIX YPaBHEHUH € ABYMsI
[IEPEMEHHBIMU
120 CucreMbl TUHEUHBIX YPaBHEHUH C ABYMS
EPEMEHHBIMU
121 I'paduueckuii METO pEIICHHS] CHCTEMBI
JIMHEUHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU
122 I'paduueckuii MeTox perieHus: CUCTEMBI
JIMHEHHBIX YPABHEHUN C IBYMs [IEPEMEHHBIMU
Pewienue cucreM TUHENHHBIX YpaBHEHUN C ABYMS
123 MIEPEMEHHBIMU METOJIOM IOJICTAHOBKHU U
METO/IOM CJIOKEHHUS
Pewrenne cucreM ITMHEHHBIX YPaBHEHUN C ABYMS
124 MIEPEMEHHBIMU METOJIOM IOJICTAHOBKHU U
METOJIOM CJIOKEHUS
Pemrenne cucreM TMHEHHBIX YPABHEHUH C ABYMS
125 MIEPEMEHHBIMHA METOJOM MOJACTAHOBKH U
METOJIOM CJIOKEHUS
Pemenne cucreM TMHEHHBIX YPABHEHUN C ABYMS
126 MIEPEMEHHBIMU METOJIOM MOJCTAHOBKHU U
METOJIOM CJIOKEHUS
127 Cucrema IByX JIMHEHHBIX YPaBHEHUH C IBYyMs
NIEPEMEHHBIMH KaK MOJIENb PEAIIbHON CUTYalUH.
128 KonTtponbnas pabora mo teme "CucreMbl
JMHENHBIX ypaBHEHUN"
129 [ToBTOpenue u o6o61eHne. Bripaxkenus ¢

NEPEMECHHBIMU




[ToBTopenue u 0600menue. CreneHs ¢

130 1
HaTypaJbHbIM [10Ka3aTesIeM
[ToBTOpenue u 0606menne. OTHOUICHBI U

131 MHOTOWIEHBI. TOXIeCTBEHHBIE TPEOOPa3OBAHUS 1
anreOpanyecKuX BhIPAKCHUIH

132 HOBTOp?HI/Ie u 0606meHne. opmyJibl 1
COKpAIEHHOIO YMHOXKEHUS

133 [ToBTropenue u o6o61menue. Koopaunatsl u 1
rpadukH.

134 [ToBTropenue u 0600menue. Jlnnelinas GpyHKIUSA 1
u e€ coiicTBa. [I[popmMuHUMYM.

135 HroroBast KoHTpoIbHAs paboTa 1

136 [ToBTropenue u 0600menue. Pemenune cucrem 1
JIMHEHHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




n/n

8 KUIACC

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/IbHbIE

pecypchl

Uucnosbie HepaBeHCTBa. [IpodpmMuHIMYM.

CBolicTBa YMCIIOBBIX HEPABEHCTB

AW N =

CBolicTBa YHUCIOBBIX HEPABEHCTB

I[OKaSaTCJ'ILCTBO HCPABCHCTB

—_— | |

HepagenctBo ¢ nepemennoit. Ctporue u
HECTPOTHUE HEPABEHCTBA
HepaBenctBo ¢ nepemenHoil. Ctporue u
HECTPOTHUE HEPABEHCTBA

Crnoxenune u YMHOKCHUEC YUCIIOBBIX
HCPABCHCTB. OI_ICHI/IBaHI/Ie 3HAYCHHA BBIPAKCHUA

CrnoxeHnue u YMHOKCHHUEC YUCITOBBIX
HepaBeHCTB. OlleHNBaHUE 3HAYCHUS
BbIpaxeHus. [IpopmuarMYyM.

10

11

ITonsTHE O pElICHUN HEPABEHCTBA C OJHOU
IIepEMEHHOM. MHOKECTBO PEIICHUN
HEPABEHCTBA

ITonsATHE O pElICHUN HEPABEHCTBA C OJHOU
[epeMEHHOM. MHOKECTBO PELICHUN
HEPaBEHCTBA

PaBHOCUIIBHEIE HCpPaBCHCTBA. HepaBeHCTBO-
CIICACTBUC

12

YuciioBble TIPOMEKYTKH




JInHeliHOE HEPABEHCTBO C OJHOM NEPEMEHHOU U

13 MHO3KECTBO €r0 PEIICHUN

14 PeuieHne nuHENHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOM

15 Pelienue TMHEHHBIX HEPABEHCTB C OAHOM
MepEeMEHHOMN

16 Pemienne nuHENHBIX HEPABEHCTB C OJHOMU
NepeMeHHOMN

17 CucreMbl TUHEIHBIX HEPABEHCTB C OAHOMN
MIEPEMEHHOMN

13 CucreMbl TMHENHBIX HEPABEHCTB C OAHON
NepeMeHHOMN

19 Pemenne TeKCTOBBIX 337124 C IOMOIIBIO
JIMHENHBIX HEPABEHCTB C OJJHOU IEPEMEHHOM.

20 KonTtponbsHas padora no teme "HepaBencrna"

21 KBanpathusie kopau. [IpodpmMuHNMYyM.

” ApudmeTnueckuil KBaJpaTHbIH KOPEHb U €T0
CBOMCTBA

7 Apudmerndeckuil KBaJpaTHbII KOPEHb U €r0
CBOMCTBA

24 [Tonatne nppanroHanbHOTO YKcia. JleincTeus ¢
VPpaLMOHAIBHBIMU YHCIIAMHU

)5 CaolicTBa AeWCTBUI ¢ UppaIlIOHATBHBIMU
YyHClIaMu

26 CBolicTBa AEUCTBUN ¢ UPPALIMOHATIBHBIMU
qucIaMu

27 CaolicTBa AeiCcTBUI ¢ UppaIlMOHATBHBIMU

qucjaaMu




28

CpaBHeHuE UppalOHaIbHbBIX YUCEN

29

30

CpaBHeHue UppaloHaIbHbIX YUCEI

MHoXecTBO NeliCTBUTENBHBIX YUCEI.
[IpencrapieHus: 0 paCIIMPEHUIX YUCTOBBIX
MHOYKECTB

31

JlonycTrMmble 3HaYEHMsI IEPEMEHHBIX B
BBIPOKEHUSX, COACPIKAIINX apU(PMETUYECKHE
KBaJ[paTHbIEC KOPHU

32

33

34

JonycTrmMble 3Ha4E€HUSI IEPEMEHHBIX B
BBIPKEHUSX, COACPIKAIINX apU(PMETUIECKIE
KBaJpaTHbIC KOPHU

ToxxaecTBeHHbIE TPeoOpa30BaHUs BBIPAXKECHUH,
coJlepKalnx apuMeTuiecKrue KBaJIpaTHbIe
KOpHU

ToxxaecTBeHHbIE TPe0Opa30BaHUs BBIPAXKECHUH,
coJiepKalnx apuMeTuuecKrue KBaJipaTHbie
KOpHU

35

ToxaecTBeHHbIE TpeoOpa30BaHUs BhIPAXKEHUH,
coJiepKalInX apupmMeTHuecKre KBaJpaTHble
KOPHH

36

ToxaecTBeHHbIE TpeoOpa30BaHUs BhIPAXKEHUH,
coJiepKalnx apumeTnyecKkue KBapaTHble
KOpHHU

37

38

KonTtponbHas padora o Teme "KBagparHsiii
KOpeHb"

Ksanparnoe ypasaenue. [IpopMuHIMYM.

39

dopMmyra KOpHEW KBaIpaTHOTO YPaBHEHHSI.
KonndecTBO 1€CTBUTENBHBIX KOPHEN




KBaJPaTHOI'O ypaBHEHUS

®dopmyiia KOpHEH KBaJIpaTHOTO ypaBHEHHUSI.

40 KonunuecTBo elcTBUTENBHBIX KOPHEH
KBaJIpaTHOI'O ypaBHEHUs
®opmyJsia KOpHEN KBaJIpaTHOIO yPaBHEHUS.

41 KonnuecTBO 1€MCTBUTEIBHBIX KOPHEH
KBaJpaTHOI'O ypaBHEHUS
®dopmyJiia KOpHEN KBaJIpaTHOIO ypPaBHEHUS.

42 KonnuecTBo 1eMCTBUTEIBHBIX KOPHEH
KBaJpaTHOI'O ypaBHEHUs

43 Teopema Buera

44 Teopema Buera

45 VYpaBHEHUSs], CBOAUMBIE K TUHEHHBIM
YPaBHEHUSAM WJIM K KBaJPaTHBIM YPaBHEHUSAM

46 VYpaBHEeHUSs, CBOAUMBIE K TMHEHHBIM
YpaBHEHUSM WJIHM K KBaJPaTHBIM YPaBHEHUSIM

47 KBaznpaTHOE ypaBHEHHE C TapaMETPOM

43 Pemenne kBagpaTHBIX YPaBHEHMI C
napaMeTpamu

49 Pemenue kBagpaTHBIX ypaBHEHUM C
napaMeTpamu

50 Pemenue kBagpaTHEIX ypaBHEHUH, COAEPKAILINX
3HAaK MOJIYJIs

51 Pemenne kBagpaTHBIX YpPaBHEHHI, COAEPKALUX
3HAaK MOZYJIS

57 YpaBHEHME KaKk MaTEMAaTUYECKasi MOJEINb
peanbHO# cutyauuu. [IpopMuHIMYM.

53 Pemenne TekCcTOBBIX 3a71a4 ¢ TOMOIIBIO




KBaJpaTHBIX ypaBHEHHA. [[popMUHUMYM.

Kontpoinbnas padota mo teme "KBanpaTHbie

54 "
YpaBHEHHS

55 Panmonansubie BeipaxeHus. [IpodpMuHuMYyM.

56 ToxnecTBeHHbIE PeoOpa3oBaHuUs
palMoOHATBHBIX BHIPAKEHUH

57 ToxaecTBeHHble MpeoOpazoBaHuUs
paloHaIbHBIX BBIPAKEHUN

58 ToxnecTBeHHbIE TpeoOpa3oBaHUs
paloHaIbHBIX BBIPAKEHUN

59 ToxnecTBeHHbIE TPeoOpa30BaHUs
palMoOHATBHBIX BBIPAKEHUH
Anre6panueckast ApoOb. JlomycTruMble 3HAYEHUS

60 MEPEMEHHBIX B APOOHO-PAIIMOHATBHBIX
BBIPa)KEHUSIX
Anrebpanueckas 1poob. JlonycTUMbIe 3HAUSHUS

61 NEPEMEHHBIX B IPOOHO-PAIIMOHATBHBIX
BBIPAKEHUSX
Anrebpanyeckas 1po0b. JlomycTrMbie 3HaUYeHUS

62 NEPEMEHHBIX B APOOHO-pAllMOHATIBHBIX
BBIPAKEHUSX

63 OcHOBHOE CBOMCTBO ayiredpandeckoi Jpoou

64 OcCHOBHOE CBOWCTBO anredpanyeckon Apoou

65 CrnoxeHre M BBIYATAaHHUE aNreOpandecKix
npoOei

66 CrnoxeHue 1 BbIYUTaHUE AITe0pandecKux
npoodeit

67 YMHOXEHUE U JeJICHHE aNTeOpandecKux




npobeit

VYMHOXEHHE " JCJIICHUEC anre6pa1/1qec1<1/1x

68 .
npobeit

69 YMHOKEHUE U JIeJIeHHE alredpandeckux
npobei

70 BosBenenue anredpandeckoit 1podu B CTETIEHb

71 KoHnTtponbnas padota mo teme "J[poOHo-
palMOHAIbHBIE BBIpAXKEHUA"

72 JpobHO-panioHalIbHbIE YpaBHEHUS

7 Pemenne npoOHO-paliioHANbHBIX YPAaBHEHHUIA,
CBOJISIIIMXCSI K TMHEWHBIM ypaBHEHUSAM

74 Pemenune npoOGHO-paliioHANBHBIX YPABHEHHUIA,
CBOJAIIUXCS K IMHEHHBIM yPaBHEHUSIM

75 Pemenne npoOHO-paIiOHAIEHBIX YPaBHEHHIH,
CBOJISIIIIMXCSI K TMHEWHBIM yPaBHEHUSAM

76 Pemenue 1po6GHO-palliOHABHBIX YPaBHEHHH,
CBOJISIIIIMXCSI K KBAJIPATHBIM YPaBHEHUSAM

77 Pemenue npo6GHO-paliiOHAIBHBIX YPaBHEHUH,
CBOJISIIIIMXCS K KBaJIPATHBIM ypaBHEHUAM

73 Pemenne npoGHO-paliioHaNbHBIX YPABHEHUH,
CBOJISIIIIMXCSI K KBAJIPATHBIM yPaBHEHUSIM

79 Pemenue npo6GHO-paIiOHAIBHBIX YPaBHEHUH
METOJIOM 3aMEHBI TEPEMEHHOMN

20 Pemenune npoOGHO-paIiMOHATBHBIX YPaBHEHHH
METOJIOM 3aMEHbI IIEPEMEHHOM

21 Pemenne npo6GHO-paliMOHANBHBIX YpaBHEHUN

METOJIOM 3aMEHBI TEPEMEHHOMN




Pemenue npoOGHO-paIiOHAIBHBIX YPaBHEHHHA

82 METOJIOM 3aMEHbI IIEPEMEHHOU

23 Penienne TeKCTOBBIX 3a/1a4 C IIOMOUIBIO IPOOHO-
PaLMOHATIBHBIX YpaBHEHUI

%4 Perienue TeKCTOBBIX 3ajjau C MOMOILBIO JPOOHO-
palOHAaIbHBIX YPABHEHUM

25 Pemienne TeKCTOBBIX 3a/1a4 C IIOMOUIBIO IPOOHO-
palOHAaIbHBIX YPABHEHUM

26 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO APOOHO-
panuoHaIbHBIX ypaBHeHU. [IpopMuHIMYM.

27 Penienune TeKCTOBBIX 3a/1a4 € MOMOUIBIO IPOOHO-
palMOHATIBHBIX ypaBHEHUH. [IpopMuHIMYM.

28 Penienne TeKCTOBBIX 3a/1a4 C IIOMOUIBIO IPOOHO-
panuoHaIbHBIX ypaBHeHU. [IpopMuHIMYM.

29 I'padmueckas unTEpIIpeTaLiusg ypaBHEHUH C
JBYMsI IEPEMEHHBIMU

90 KonrtponbHas pabora no reme "J[poGHO-
paloOHaIbHbIE YPAaBHEHUS "

01 OO6nacTh ornpeesieHns] 1 MHOYKECTBO 3HAUCHUM
byHKIMHA

9 OO6nacTh ornpeneneHuss 1 MHOXKECTBO 3HAUEHHH
byHKIMHA

93 Crioco0b! 3a1aHus QyHKIUH

94 I'paduk pynkumn
Urenue CBOMCTB PyHKIHH 10 €€ rpaduky.

95 [Tpumeps! rpadukoB GyHKIMH, OTpaxaromUX
peanbHble npouecchl. [IpopMuHUMYM.

96 @OYHKIINH, OMUCHIBAIOIIUE NMPSMYIO U 00paTHYIO




PONOPIHUOHATIBHBIE 3aBUCUMOCTH, HX Tpa(uKH

OYHKINH, OMUCHIBAIOLIUE NMPSMYIO U 00paTHYIO

o7 MPOMOPIHUOHAIILHBIC 3aBUCHMOCTH, UX TPapuKu !
08 DyHKIUH, OMTUCHIBAIONTUE TIPSIMYIO B OOpaTHYO |
MIPOTIOPITMOHAIBHBIC 3aBUCUMOCTH, X TpaduKu
99 OyHkuus y = X2 u e€ cBoiCTBa 1
100 DyHKIUA y = X2 U €€ CBOWCTBA 1
101 @yHkus y = X3 u e€ cBoiicTBa 1
102 OyHKIHSA Y =K/X U €€ CBONCTBA |
103 QOyHKIUs y =K/X 1 e€ CBOICTBa 1
104 DyHKIUS Y =VX U €€ CBOMCTBA |
105 Kontponsnast padora no teme "®@ynkuun" 1
106 CTeneHb ¢ IeIbIM IT0Ka3aTelIeM. |

[TpobpmunrmymMm.
107 CBoliCTBa CTEIICHU C IEIbIM IIOKa3aTelIeM 1
108 CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM 1
109 CBoliCTBa CTEIICHU C IEIbIM IIOKa3aTelIeM 1
110 [IpeobpazoBanue BbIpaKEHUM, COACPIKAIITIX |
CTEICHH C IEJIBIM IOoKa3aTeaeM
11 [TpeoOpazoBaHue BEIpAKEHHI, COIEPIKAIITIX |
CTEIEHM C IEJIBIM IoKa3aTeaeM
112 [IpeoOpazoBanue BhIpaXKEHUH, COAEPKAIINX |
CTEICHH C IICIIBIM MOKa3aTeIeM
113 CrangapTHBIN BUI YKcia 1
114 CranpapTHbII BUJ yncia 1
115 JlercTBUS ¢ YrcIaMH, 3alIMCaHHBIMU B |

CTaH/IAPTHOM BUJIE




JlefcTBuUs ¢ YncIaMu, 3alIMCaHHBIMU B

16 CTaHJApPTHOM BHJIE
Pa3mepsl 00bEKTOB OKPYKAIOIIEro MHpa,

117 JUTMTEIIBHOCTD MPOLIECCOB B OKPYKAIOIIEM
mupe. [IpopmuarMYyM.
Pa3meprl 00bEKTOB OKpYKAIOIIETr0 MUPA,

118 JUTUTEIIbHOCTD MPOLIECCOB B OKPYKAIOIIEM
mupe. [IpohmuaIMYM.
Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA,

119 JUTUTENIBHOCTD MPOLIECCOB B OKPYkKAIOLIEM
mupe. [Ipopmunumym.

120 Jlenenue c octaTkom

121 CpaBHEHUS LENBIX YUCEIT IO MOJYJIIO
HaTypaJIbHOT'O YyKcia

122 CpaBHEHUS LENBIX YUCEIT IO MOJYJIIO
HaTypaJIbHOT'O YUCIa

123 CBoiicTBa CpaBHEHUH IO MOJTYJTIO

124 CBolicTBa CpaBHEHUH IO MOAYJIIO

125 OcTraTku CyMMBI U TPOU3BEICHUS 110 JTAHHOMY
MOJTYJIIO

126 KonrtponsHas padora no remam "Crenenn",
" lenmumocTp"
[ToBTOpenue u 060061IeHNe. Pemenne TMHeHHbBIX

127 HEPaBEHCTB C OJIHOU NIEPEMEHHON U CUCTEM
JMHENWHBIX HEPABEHCTB C OJHOM MepeMEHHON
[ToBTOpenue u 06o0meHne. Pemenne TMHEHHBIX

128 HEPaBEHCTB C OJHOU IIEPEMEHHON U CUCTEM

JIMHEMHBIX HCEPABCHCTB C OJHOM HepeMeHHOﬁ




129

[ToBTOpenue u 0606menue. ToxIeCTBEHHBIC
peoOpa3oBaHusl BRIPAKCHUH, COCPIKAIINX
apu(pMeTHUECKHE KBaJPaTHbIC KOPHU

130

[ToBropenue u 0600mmenue. Pemenue
KBaJpaTHbIX YpaBHEHUM. PerieHne TeKCTOBBIX
3a/1a4 ¢ IOMOUIbIO KBaJIpaTHBIX YPaBHEHUN

131

132

[ToBTOpenue u 0600meHue. Pemenue 3amay u3
peanbHOU )u3HA. [IpoPMUHEMYM.

[ToBTOpenue u o6o6menue. ToxaecTBEHHbIE
peoOpa3oBaHus PAllMOHAIBHBIX BEIPAKEHUI

133

[ToBTropenue u 0600menue. Pemenue npodHO-
panuoOHaJIbHBIX ypaBHCHI/Iﬁ, CBOOAIIIUXCA K
JIMHEWHBIM UM K KBAJIPATHBIM YPaBHCHHSIM.
PerieHne TEKCTOBBIX 3a/1a4 C TIOMOILBIO APOOHO-
palOHATBHBIX YPaBHEHHIA

134

[ToBTOpenue u 06061meHue. Pemenue
TEKCTOBBIX 3a7[a4y Pa3IMYHBIMHU CIIOCOOAMH.
[TpodmuHMMYM.

135

136

Wrorosas koHTposibHasA paboTa

[ToBTOpenue u o6o6meHue. Pemenue 3agay u3
peanbHOU KU3HU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




9 KUIIACC

KosmnyecTBo yacoB DJIeKTPOHHBbIE
Ne JlaTa

Tema ypoka Konrpoanubsie | IIpakTnueckue uupposbie
n/n yp Bcero P P H3YyYCHUs

padoThbI padoTbl o0pa3oBaTe/ibHbIE
pecypcsl

Oynkuus. CBolicTBa PyHKIUI: HYIH QYHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA (PyHKIIUH,

1 IIPOMEXYTKH BO3pACTaHUs U yObIBaHUS 1
¢byHKUMYM, 4€THBIE U HEeUETHBIE (PYHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHUs QyHKIUN

Oynkuus. CBoicTBa PyHKIUI: HYIH QYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA (PyHKIIUH,

2 IIPOMEXKYTKH BO3paCTaHUsI U yObIBaHUS 1
¢byHKIMHM, Y€THBIE U HEUETHBIE (PYHKINH,
HauOoJbIIee 1 HaNMEHbIIee 3HAYCHUS PYHKIMN

[Hoctpoenue rpadukoB QpyHKINHA ¢ TOMOIIIBIO
npeoOpa3oBaHU

[Toctpoenue rpagukoB GyHKIMHA ¢ TOMOLIBIO
npeoOpazoBaHui

KBanparssiii TpéxuneH. Kopau kBagpaTHoro
TpéXUsIeHa

PaznoxeHune kBanpaTHOro TpEXUaeHa Ha
JINHENHBIE MHOKUTEIIHN

Paznoxenue KBaZApaTHOr o TpéaneHa Ha
JIMHENHBIE MHOKUTEIIN

8 KBanparuunas ¢pyHkius u e€ cBoiicTBa 1

[Tapabona, KoOpIMHATHI BEPIINHBI TapaOOIIbI,
0Cbh CHUMMETpPHH 1apaboIIbl




10 [Toctpoenue rpaduka KBaApaTUIHON PYHKIUU 1

11 [TocTpoenue rpaduka KBaapaTHIHON QYyHKIIUH 1

12 [Toctpoenue rpaduka KBaApaTUIHON PYHKIUU 1

13 [Tonoxenne rpaduka KBaApaTUYHON QYHKIUH B 1
3aBHCUMOCTH OT €€ K03(ppunmeHToB

14 [Tonoxenue rpaduka KBaApaTUYHON PYHKLUH B 1
3aBUCUMOCTH OT €€ Kod(hPpuImeHToB

15 Hcnosb3oBaHue CBOMCTB KBAAPAaTUYHOM 1
byHKuuuM s pemenus 3anad. [lpogpmuanmMymMm.

16 Vcnonb30BaHue CBOMCTB KBapaTUUHOM 1
byHKuuuM 11 pemenus 3anad. [lpogpmuanmymMm.

17 Vcnonb30BaHue CBOMCTB KBapaTUUHOM 1
byHKuMuM 1715 perenus 3anad. [lpogpmunnmym.

18 Crenennble (QyHKIMH C HATYpPAIbHBIMU 1
MOKa3aTeJsIMH, UX TpapuKH U CBOMCTBA

19 CrenenHble (QyHKIMU C HATYypaJIbHBIMU i
MOKa3aTessIMH, UX TpapyKH U CBOWCTBA

20 CrenenHble (QyHKIMU C HATYypaJIbHBIMU |
noKa3aTessiMH, UX rpadMKu U CBOMCTBA

1 CreneHHble pyHKINU C HATYPATbHBIMU |
MOKa3aTeJsIMH, UX TpapUKH U CBOWCTBA

22 I'paduku Gymkmmit: y =Vx ,y =3x,y=| x| 1

23 I'padukn dyskmmit: y =Vx , y =3Vx , y =| x | 1

24 I'padukn dyskmmit: y =Vx , y=3x,y=| x| 1

25 KonTtponbHas padora no teme "®@ynkuun" 1

26 [ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHOU i

IepeMEHHON. MHOKECTBO pEIICHUN




HEpaBeHCTBA

27 KBanpaTHbie HepaBeHCTBA C OJTHOM MEPEMEHHOM 1

28 KBagparusie HepaBeHCTBA ¢ OAHOW IIEPEMEHHOMN 1

29 Pemienne HepaBeHCTB TpapUUECKUM METOIOM U 1
METOJIOM UHTEPBAJIOB

30 Pemienue HepaBeHCTB rpauyecKuM METOAOM U 1
METO/I0M UHTEPBAJIOB

31 HepagenctBa, conepixaiine 3HaK MOIYJIs 1

32 HepagenctBa, coneprxaiiue 3HaK MOAYJIs 1

33 CucreMbl HEpaBEHCTB C OAHON IIEPEMEHHOM 1

34 CucTtembl HEpaBEHCTB C OJHOM EpEMEHHON 1
Pemenne TekcTOBBIX 3a71a4 ¢ IOMOIIIbIO

35 HEpPaBEHCTB, CUCTEM HEPaBEHCTB. 1
[TpodpmunrMYyM
Pemenne TeKCTOBBIX 3a71a4 ¢ TOMOIIIBIO

36 HEPaBEHCTB, CUCTEM HEPaBEHCTB. 1
[TpodpmuaNMYM

37 HepaseHnctBO ¢ 1ByMs nepeMeHHbIMU. Penienue |
HEPABEHCTBA C ABYMs [I€PEMEHHBIMU

18 I'paduueckuii MeTOJI perIeHus: CUCTEM 1
HEPABEHCTB C ABYMs IEPEMEHHBIMU

39 CucreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU 1

40 KonTtponsHas padora no teme "KBanparusie 1
HepaBeHCTBA"

41 bukBanpartHbie ypaBHEHUS 1

47 [Ipumeps! MpUMEHEHNH METOA0B PABHOCUIIBHBIX |

npeoOpa30BaHMii, 3aMEHBI IEPEMEHHOM,




rpau4ecKoro MeTo/1a MpH PeIIeHUH YpaBHEHHUHA
3-i1 u 4-11 cTerieHen

[Ipumepsl NpUMEHEHHIT METOA0B PABHOCUJIIbHBIX
npeoOpa3oBaHUii, 3aMEHBI IEPEMEHHOM,

43 rpau4ecKoro MeTo/1a MpH peIIeHUH YpaBHEHHUHA
3-ii u 4-11 crenenei
[TprMepsl MPUMEHEHHI METOI0OB PABHOCHIIBHBIX

44 peoOpa3oBaHuii, 3aMEHbI IEPEMEHHOM,
rpadu4ecKoro METo/Ia P PEIICHUH YPaBHEHHHA
3-it u 4-11 creneneit

45 Pentenune npoOGHO-paliMOHANIBHBIX YPABHEHUH U
HEPABEHCTB

46 Pentenune npoOGHO-paliMOHANIbHBIX YPABHEHUH U
HEPABEHCTB

A7 Pemenne npoOHO-paniMOHAIBHBIX YPAaBHEHUH U
HEPaBEHCTB

43 Pemienune npoOGHO-paliMOHANIBHBIX YPaBHEHUH U
HEPABEHCTB

49 Pemenne cucreM ypaBHEHUN ¢ AByMS
NIEPEMEHHBIMU

50 Pemenne cucreM ypaBHEHUN ¢ AByMS
NePEMEHHBIMU

51 Pemenne npocrelnmx cUCTEM HETMHEWHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMU

59 Pemrenne npocTemmx cucTeM HETUHEHHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMU

53 Pemenne npocTemmx cucTeM HETUHEHHBIX

YPaBHEHUH € ABYMS IEPEMEHHBIMHU




Pemenue npocTenmmx cucTeM HEMMHEWHBIX

>4 YPaBHEHHUH C ABYMs [IEPEMEHHBIMU

55 I'paduueckuii METO pEIICHHS] CUCTEMBI
HEJIMHEWHBIX YPAaBHEHUH C IByMs [IEPEMEHHBIMU

56 ['padpuaeckuiit MeTOT PEIICHUS CUCTEMBI
HEJIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU

57 CucremMa 1ByX HEJIMHEIHBIX YPaBHEHUM € ABYMsI
IIEPEMEHHBIMU KaK MOJIEJIb PEaJIbHON CUTyaluu

53 Cucrema 1ByX HEJIMHEIHBIX YPaBHEHUM C ABYMsI
IIEPEMEHHBIMH KaK MOJIEJIb peallbHON CUTyalluu

59 Cucrema 1ByX HEJIMHEHHBIX YPABHEHUM C ABYMsI
IIEPEMEHHBIMU KaK MOJIEJIb PEaJIbHON CUTyaluu

60 CucreMa 1ByX HEJIMHEIHBIX YPaBHEHUM C ABYMsI
IIEPEMEHHBIMH KaK MOJIEJIb pealbHON CUTyalluu

61 CucremMa HeJIMHENHBIX YpaBHEHUH C TapaMeTpoOM

62 CucreMa HEJIMHENHBIX YpaBHEHUH C TapaMeTPOM

63 CucremMa HeJIMHENHBIX YpaBHEHUH C TapaMeTpoM

64 [Tpocreiimme HEpaBeHCTBA € ABYMs
NIEPEMEHHBIMU U UX CUCTEMBI

65 KonTposabHas padora no teme "YpaBHeHuUs,
HEPaBEHCTBA U UX CUCTEMBI"

66 [ToHsiTHE YMCIIOBOM MOCIIEOBATEIBLHOCTH.
Koneunble 1 6eCKOHEUHBIE MTOCNIE0BATEILHOCTH
OrpanudeHHas 0CIE0BATEIbHOCTb.

67 MOoHOTOHHO Bo3pacTaromas (yobIBaro1as)
MOCJIE0BATEIBHOCTD

68 CrocoOsI 3amaHus IT0CIEN0BATEIILHOCTH

OIKCaTEIbHBIN, TAOJHYHBIN, C TIOMOIIBIO




(dbopMyIIBI N-TO YieHa, PEKYPPEHTHBIHI

ApudmeTrnueckast U reoMeTpUyecKas

69
IIPOrPECCUU

70 Apudmernueckas 1 reoMeTpudecKas
IIPOrpecCuu

71 CBoiicTBa 4eHOB apu(hMETHUECKON U
r€OMETPUYECKON ITPOrpeECCUit

7 CpoiicTBa 4sieHOB apupMETHIECKON U
r€OMETPUYECKON ITPOTrPECCUi

7 @®opMyJibl N-ro wieHa apupMeTudecKoi u
reOMETPUUYECKON porpeccuid

74 @opmyIibl N-ro WieHa apupMeTHIEeCKON 1
r€OMETPUYECKON ITPOTrPECCUi

75 @®opMyJibl N-ro wieHa apupMeTudecKoi u
r€OMETPUYECKON ITPOTrPECCUi
@opMyJIbl CyMMBI IIEPBBIX N YWIEHOB

76 apuQMeTUYECKO U TeOMETPUUECKOI
IIPOrPECCUi
@®opMyJibl CyMMBI IEPBBIX N YWIEHOB

77 apupMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUi
@DopMyJibl CyMMBI IEPBBIX N YWIEHOB

78 apupMeTUIECKON U TEOMETPUUECKON
IIporpeccuit

79 3amaun Ha MPOIEHTHI, 0AHKOBCKUE BKJIAIbI U
KkpenuThl. [IpopmMuaumMym

20 3amauu Ha MPOIEHTHI, 0AHKOBCKUE BKJIAIbl U

kpenuThl. [IpopmMuanmym




3ama4yn Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIBI U

81 KkpenuTsl. [IpopMuHuMyM.

%) 3amaun Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIBI U
KpenuTsl. [IpopMunumMyMm.

23 3agauu Ha OPOLEHThI, 0AHKOBCKUE BKJIAbl U
KkpenuTsl. [IpopMuHuMyM.

%4 3ama4yn Ha IPOIEHTHI, 0AHKOBCKUE BKJIA/IBI U
KkpenuThl. [IpopmunuMyM™.

25 3amaun Ha MPOICHTHI, 0AHKOBCKUE BKJIAIbI U
KkpenuTsl. [IpopmMuHUMYM.
[IpencraBiaeHue o CXOAUMOCTH

26 [0CJIEI0BATEIBHOCTH, O CYMMHPOBAHUU
0eCKOHEUHO yOBIBaOLIECH reOMeTpUIECKOil
pOTpPeCcCUuu
[IpencraBiaeHue o CXOAUMOCTH

%7 MOCJIEI0BATEIBHOCTH, O CYMMHPOBAHUU
0eCKOHEUHO yOBIBaIOIIEH reOMEeTpUIECKOit
pOrpeccuu

88 MeTton MaTeMaTUYECKON UHTyKIIUU

89 MeTton MaTeMaTUYECKON UHTyKIIUU

90 KonrtponsHas padora no reme "Hucnossle
MOCJIEI0BATEIbHOCTHU U Iporpeccun”

01 Kopensb n-if crenenu. CBoiicTBa KOpHS n-it
CTETIeHU

9 Kopens n-i1 crenenu. CBoiicTBa KOpHS n-it
CTETIEHU

93 Kopens n-i1 crenenu. CBoiicTBa KOpHS n-it

CTCIICHU




CreneHb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€

94 .
CBOMCTBA

95 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U e&
CBOMCTBA

96 CreneHb ¢ paliMOHAJILHBIM II0Ka3aTeleM U eé
CBOMCTBa

97 ToxnecTBeHHbIE TPE0OPa30BaHUs BHIPAKEHUI,
coJiepXKalX KOpeHb N-i cTeneHu

08 ToxaecTBeHHbIE TpeoOpa30BaHUs BbIPAXKEHUH,
COJIepKaIIMX KOPEHb N-i1 CTENIEHU

99 ToxnecTBeHHbIE IPe0OpPa30BaHUs BEIPAKEHUI,
coJiepKalX KOpeHb n-i cTeneHu
ToxaecTBeHHbIE TpeoOpa30BaHUs BbIPAXKEHUH,

100 CoJIeprKalIiX CTENEHb C pallMOHAIbHBIM
HokKasaresieM
ToxaecTBeHHbIE TpeoOpa30BaHUs BhIPAXKEHUH,

101 COZEpKAINX CTENEHb C PallMOHAIBHBIM
MoKa3aTesneM

102 KonrtponsHas padora no reme "Creness ¢
palroHaIbHBIM MOKa3aresaem"
[ToBTOpenue u 06o6meHue. Yncna u

103 BBIYUCIIEHUS (3alIUCh, CPABHEHUE, IEUCTBUS C
JeMCTBUTENBHBIMU YHCIIAMU, YU CIIOBAs IPSAMasi )
[ToBTOopenne u 0600meHne. Yncna u

104 BBIYHCIICHHS (3aITUCh, CPABHEHUE, ICHUCTBUS C
JeMCTBUTENBHBIMU YHCIIAMU, YU CIIOBAs IpAMasi )

105 [ToBTOpenne u 0600menue. Yncna u

BBIYUCICHU (HpOHeHTBI, OTHOIICHUA,




IIPOIIOPLIN)

106

107

108

[ToBTOpenue u 0600eHNe. Yncna u
BBIUMCIICHHS (TTPOIIEHTHI, OTHOIICHUS,
IIPOIIOPLIN)

[ToBTOpenue u 0600meHNe. Yucna u
BBIYHCIICHHUS (PEIICHUE 3a71a4 U3 PeaIbHON
)u3HH). [IpodMuHMYM

[ToBTOpenue u 00600meHNe. Yncna u
BBIUKCJICHHS (pEIlIeHUE 3a1a4 U3 PeaIbHOM
*u3Hu). [IpopmuHIMYM

109

[ToBTopenue u 0600menue. Yncna n
BBIUKCIIEHUS (OKPYIJIEHNE, TPUOIINKEHHE,
ornienka). [Ipopmunumym

110

111

112

[ToBTOpenue u 06001meHne. TekcToBbIC 3a1a4n
(permeHre TEKCTOBBIX 3a7a4 apu(PMETUIECKUM U
anredpandeckuM crocodamn). [Ipopmuanmym

[ToBTOpenue u o6o6menune. TekcToBble 3a1a4K
(pereHre TeKCTOBBIX 3a7a4 apu(pMETUIECKUM U
anredpandeckuM crnocodamu). [Ipopmuanmym

[ToBTOpenue u 06061meHue. TekcToBbIE 3a1a4H

(pereHre TeKCTOBBIX 3a7a4 apu(pMETUIECKUM U
anreOpandyeckumM crocodamu). IIpopmunnmym.

113

[ToBTOpenue u o6odmeHne. TekcToBbIe 3a7a4n
(peleHre TEKCTOBBIX 3a7a4 apu(pMETUIECKUM U
anreOpanyeckum crocodamu). Ipopmunnmym

114

[ToBTOpenue u 06o0meHne. TexcToBbIe 3a1aun
(perieHne TEKCTOBBIX 3a7a4 apu(PMETUUECKUM U
anredpandeckuM crocodamn). [Ipopmuanmym




115

[ToBTopenue u 0000meHne. TeKCTOBbIE 3aJaUn
(peleHre TEKCTOBBIX 3a7a4 apU(PMETUICCKUM U
anredpanveckuM criocobamu). [Ipopmunnmym

116

[ToBTropenue u o6o0ImeHne. Anredpanyeckue
BBIp@XXCHUS (IPpeoOpa3oBaHue anreOpandecKux
BBIPAXKCHUH, COJCPIKAIIUX CTEIICHD C LIEJIbIM
MTOKa3aTeJIeM )

117

[ToBTOpenue u 0000mEeHNE. Anredpanyeckue
BhIpakeHU (IIpeoOpa3oBaHue anredpandecKux
BBIPQKEHUH, COJEPKAIINX CTETIEHB C LEJIBIM
MOKa3aTeJIeM )

118

119

120

121

122

[ToBTOpeHHE 1 0000IIEHNE. ANreOpandecKue
BhIpakeHU (IIpeoOpa3oBaHue anredpandecKux
BBIPQKEHUH, COJEPKAIINX CTETIEHB C LEJIBIM
MOKa3aTeJIeM )

[ToBTOpenue n o6obmeHue. Anredbpanyeckue
BbIpa)keHUs (IIpeoOpa3oBaHue anredpandeckux
BBIPAXEHU, coiepKalux apupMeTHIeCcKUit
KBaJIpaTHbIN KOPEHb)

[ToBTOpenue n o6obmenue. Anredbpanyeckue
BbIpa)keHUs (IIpeoOpa3oBaHue anredpanyeckux
BBIPAXEHUH, coepKalux apupMeTHIecKuii
KBaJIpaTHbIN KOPEHb)

[ToBTOpenue u o6o0IIeHNe. Anredpanyeckue
BbIpa)keHUs (IIpeoOpa3oBaHue anredpandyeckux
BBIpXEHUI, cofiepKamux apudmeTnaeckuit
KBaJIpaTHbIN KOPEHb)

[ToBTOpenue u 06o0IeHNe. Anredpanyeckue
BBIpaXEHUS (peoOpa3oBaHUEe LEIBIX U IPOOHO-




pallOHATBHBIX BBIPAKEHU )

123

124

125

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BhIpa)keHUs (IIpeoOpa3oBaHue HEIbIX U APOOHO-
palMoOHATBHBIX BBIPAKECHUN)

[ToBTOpeHue u 0600IIeHNE. ANredpandecKue
BBIpKEHHS (MMpeoOpa3oBaHue IENBIX U IPOOHO-
palMOHATBHBIX BHIPAKECHUH )

[ToBTOpeHHE 1 0000MIEHNE. ANredpandecKue
BBIpOKEHHS (MMpeoOpa3oBaHue IENbIX U IPOOHO-
palMOHATILHBIX BBIPAKECHUI)

126

[ToBTOopenue u o0o0ImeHNEe. Anredpanyeckue
BBIpa)KEHUS (Pa3JIoKeHNEe MHOTOUYJICHA HA
MHO>KUTEIIH, B TOM YHCJIE C UCTIOJIb30BaHUEM
(hOopMyJT COKPAIIEHHOTO YMHOKCHHS)

127

[ToBTopenue u 00o0mEeHne. Anredpanyeckue
BBIpa)KEHUS (Pa3JIoKeHNUEe MHOTOUYJICHA Ha
MHOXHTEJIH, B TOM YHCJIE C UCTIOIb30BaHHEM
(bopMyIT COKPAILIEHHOTO YMHOXKEHH)

128

[ToBTOpenue u 06061meHne. Anredpanueckue
BBIpa)KEHUS (Pa3sioKeHNe MHOTOUYJICHA Ha
MHOXHTEJIH, B TOM YHCJIE C UCTIOIb30BAaHUEM
(GhOpMyJT COKPAIIEHHOTO YMHOKECHHS)

129

130

[ToBTOpenue n o6obmeHue. Anredpanueckue
BBIPXKEHUS (MOJICTTMPOBAHKE C TOMOIIO
(bopMyJT peasbHBIX MPOIECCOB U SIBICHUH).
[TpopmunuMyM

OyHKIMYU (MOCTPOCHUE, CBOMCTBA H3Y4YEHHBIX
byHKITHIT)




[ToBTropenue u 0600menne. PyHkuun

131 . . 1
(mocTpoeHue, CBOMCTBA M3YYCHHBIX (HYYHKITHIA)

132 [ToBTropenue u 0600meHne. PyHKkuun 1
(mocTpoeHue, CBOWCTBA H3YyYCHHBIX (DYHKIINN)
[ToBTOpenue u 0600meHNne. DYHKITUN

133 (rpaduueckoe pelieHre ypaBHEHUH U UX 1
CUCTEM)

[ToBTOpenue u 06061meHne. yHKIUU

134 (rpaduueckoe perieHre ypaBHEHH U UX 1
CUCTEM)

135 Wrorosas koHTpoJsibHasA paboTa 1
[ToBTOpenue u 06061eHNe. OYyHKIUU

136 (MoJIeTMpOBaHKE peaJbHBIX MPOIIECCOB). 1
[IpopmurrmMy™m

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Anrebpa, 7 kmacc/Mepansk A.T'., [Tonskos B.M.;

nof penakiueit [lomonsckoro B.E., Akimoneproe o61iectBo «M3aaTenbcTBO
«IIpocsemienuer.

Anrebpa, 8 kimace/Mepansak A.T'., [omsxos B.M.;

nof penakiueit [lomonsckoro B.E., AkimonepHoe o61iectBo «M3aaTenbcTBO
«IIpocsemienuer.

Anrebpa, 9 kiacc/Mepansak A.T'., [Tonskos B.M.;

nop penakuueit [lononsckoro B.E., Akinoneproe o61iiectBo «M3aaTenbcTBO

«IIpocBenienuer.

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

byuko, Mep3nsk, [lononckuii: Anredpa. 8 kinacc. Meroguueckoe nocooue.
VYriy6nennsit ypoBenb. @I'OC
byuko, Mep3msk, [lononckuii: Anredpa. 9 knacc. Meroguueckoe nocooue.

VYriyonennsiit ypoBenb. @I'OC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

1.www. edu-"Poccuiickoe obpazoBanue" deaepanbHbIi TOPTa.
2.www.school.edu-"Poccuiickuii 001eoopa3oBaTebHbIi TopTat'.
3.www.school-collection.edu.ru/ Enunas koynexkuusi HuppoBbIX
00pa30BaTeNbHBIX PECYPCOB

4.www.uchi.ru - oOpa3zoBarenbHas oHIalH-MIIaTGOpMa I LIKOIBHUKOB, UX
POIUTETICU U YUUTEIIEH.

5. www.resh.edu.ru - Poccutickast anekTpoHHas IIKoJIa.

MNognucaHo undpposon

KO3 Vl H e Ll' I/I .A. nognucoto: KosnHeu N.A.
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