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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM H3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA O0ECNEYMBACT U3YUCHHE JPYTUX JUCHUIUINH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
NPOJOKEHUS O00pa3oBaHWsT W ISl TMOBCEAHEBHOW ku3HU. Pa3putme y
oOydJaronmmxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYLIHOCTH
anredpanueckux aobCTpakiuii, crmoco0e OTpakKeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, POJM MATEMaTUYECKOIO
MOJICTTUPOBAHUS B HAYYHOM ITO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaueCTB MBIIIJICHHUS, HEOOXOANMBIX IS afanTallid B
COBpeMeHHOM Liu(ppoBoM ob1iecTBe. M3yuenue anredprsl oOecrieunBaeT pa3BUTHE
yMEHMsI Ha0noAaTh, CpaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHUYHOCTH MBIIUICHHS, CTIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS, BBIBOJBI, (pOPMYyIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpsl
o0ecrneunBaeT pa3BUTHE JJOTHUECKOTO MBIIIICHUS 00YYaIOIINXCs: OHUA UCTIOIB3YIOT
JNEAYKTUBHbIE M HMHIYKTUBHBIE pacCyXKIEHHs, OO0OOIIEHHE U KOHKPETU3aLUIO,
abctparupoBanue u aHajoruto. OOydeHue anredpe mpeanoyiaraeT 3HAUUTEIbHBIN
00BEM CaMOCTOSITENTEHOM IEATEIFHOCTH 00YJarOIINXCsl, TOITOMY CaMOCTOSITEILHOE
pemieHrne 3amad  OOy4aIOUIUMUCS SBISCTCA peamu3aluell esTeTbHOCTHOTO
MPUHITUIIA O0OYyYECHHUS.

B cTpyktrype mnporpammsl y4eOHOTO Kypca «Anrebpa» yriayOa&éHHOTo
U3Y4YEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Uncna W BBIYUCICHUA», «AJreOpandecKkue BBIPAKCHHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX CoAep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOICHCTBYS €
JpPYTMMH €ro JUHMSIMH. B Xone u3yueHHs Kypca OOydarolUMCsl MPUXOAUTCS
JIOTHYECKH PacCyKAaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 9TUM B MpOTpamMMy yueOHOTro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYalOUIMMHUCS  OCHOB
YHUBEPCAJIBbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOM M CTPYKTYpPHOMU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIM
Xapakrep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JAIbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUIMXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAIBPHBIMM WU HPPALUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



IPEICTABICHUN O IEUCTBUTEIBHOM YHCIIE. 3aBEPILICHUE OCBOCHHSI YHCIIOBOM TUHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

Copnepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniyecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB M OKpYXkarolel peaibHOCTH. Ha ypoBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  palOHAIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHUE MATEMATUKHU KakK si3bIKa JJIst
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U SIBJICHUUN
peanbHOrO Mupa. B 3anaun oO0yuenus anreOpe BXOAT TakKe JalbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJIsI OCBOEHUS Kypca
WHQOpPMATUKHA, M  OBJIAJCHUE HABbIKAMU  JIEIAYKTUBHBIX  PACCYKJCHUU.
[TpeoOpa3oBanne CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Copneprxkanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUK HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUIMSIX KaK BaKHEHIIEH MaTeMaTUYECKON MOJENH
JUTSl ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B IPUPOE U
obmiectse. M3yuenue matepuasna cnocoOCTBYET pa3BUTHIO Y O0YUAIOUIUXCS YMEHUS
UCIIOJIb30BaTh pa3jMuHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CJIOBECHOT'O, CMMBOJIMYECKOTO, Ipa)UuyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHME
MPEAICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHusii Kypc anreOpbl XapakTepu3yeTcst H3yuYeHUEM JTOTIOTHUTEILHOTO
TEOPETUUECKOIO anmapaTa ¥ CBA3aHHBIX C HUM METOJIOB pellieHus 3a1a4y. Anredpa
SIBJIICTCS SI3BIKOM JJIsI OTIMCaHUsl OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTeMaTuyeckoro MojaenupoBaHusi. Ilpu 3ToM caMu OOBEKTHI MAaTEMATUYECKHX
YMO3aKJIIOUEHU UM TPUHATBIE B anredpe npaBuwia UX KOHCTPYMPOBAHUSA
cocOoOCTBYIOT (POPMUPOBAHUIO YMEHHI 0OOCHOBBIBATH U JI0KA3bIBATH CYKICHHUS,
pa3BUBAIOT MATEMaTHYECKYI0 MHTYHIMIO, KPAaTKO W HArJsSAHO pPACKpPHIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U y4aT UX NpUMEHEHUI0. TeM cambiM anredpa
3aHMMAaeT OJHO M3 BEAyHIMX MeCT B (OPMHPOBAHMU HAYUYHO-TEOPETUYECKOTO
MBIIIICHUST 00YUYarOIIXCSl.

CornacHo yueOHOMy miIaHy B 7-9 kjaccax wu3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna u  BBIUMCIEHUS», «AJreOpanyeckue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBA», « DyHKIIMI.

Ha u3yuenue yuebHoro kypca «Anredpa» orBogutcs 408 wacos: B 7 kiiacce —
136 yacos (4 yaca B Hezento), B 8 kitacce — 136 yacoB (4 yaca B HEZIe10), B 9 kiacce
— 136 yacoB (4 Jaca B HefIENIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucsia v BbIYMCIEHUS

Pannonanbsubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAallMOHAJIBHBIMU YucaaMu. YnciioBas nmpsiMasi, MOJIyJIb YHUCIIA.

CreneHp C HaTypajJbHBIM TIOKa3aTeJIeM M €€ CBOWCTBA. 3alKCh YHCIA B
JECSITUYHOW MO3ULIMOHHON CUCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1au apupMeTHdeckuM crocoOoM. Perenue 3agau u3
peaabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOIIEHTHI, TPUMEHEHUE OTHOIICHUH U
MPOTIOPIINI TIPH PEIICHUH 3aja4, pelIeHUe 3a/1a4d Ha JBIKEHUE, paboTy, TOKYTIKH,
HAJIOTH.

JlenmumocTs 1eabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. UYETHble W HEYETHBIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEJIbIX YHCEII IIPU PEUIEHUU 3a/1a4 C MPAKTUYECKUM COJIEPKAHHUEM.

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

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKAMHU.

AnredpanvyecKue BbIPpAKEHUSA

BrlpaxkeHne ¢ NEpeMEHHbBIMU. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBieHre 3aBUCUMOCTH MEXK]Ty BEIMYMHAMU B BUJIE (DOPMYIIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OPa30BaHUS ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Onnowiensl. OgHOWIEH cTaHAAPTHOTO BUJa. CTeneHb OAHOWICHA.

Muorounensl. MHorousieH craHaapTHOro Bujaa. CTeneHb MHOTIO4WICHA.
CnosxeHue, BbIYMTAHHE, YMHOXKEHHE U JesieHre MHorouieHoB. [IpeoOpazoBanue
LIEJIOTO BBIpaXKeHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaJApaT CyMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHUH, Pa3HOCTH
KBaJpaTOB JBYX BBIPAYKCHUM, MPOU3BECHUE PA3HOCTH U CYMMBI JIBYX BBIpaKEHUH,
CyMMa 1 Pa3HOCTh KyOOB JABYX BBIPAKCHMUIA.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeToJl TpyNIUPOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepeMenHoil. Kopenb ypaBHeHusi. CBOCTBa ypaBHEHUM
C OJHOM TIEPEMEHHOW. PaBHOCWIBHOCTL ypaBHEHHH. YPaBHEHHUE  Kak
MaTEMaTHYECKask MOJIENIb PEAIbHON CUTYAILUU.



JluHeniHOEe ypaBHEHHE C OJHOW NEPEMEHHOW. UMCIO KOpHEW JIMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YPABHEHHM.
JIuneliHOE ypaBHEHME, CONEpIKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padyk TMHEHHOTO ypaBHEHUS C IByMs
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHUs CUCTEMBbl JHMHEWHBIX YypaBHEHUH C JByMs
nepeMeHHbIMH. PellieHrne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMsI IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIb PEAIBHOM CUTYAIIHH.

DOyHKUIMHA

Koopaunara Toukn Ha npssMoit. YuciioBbIe TPOMEXKYTKHU. PaccTosinue Mexny
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHaT. AOcuucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKocTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMyiaMu. YreHue
rpauKOB pealbHbIX 3aBUCUMOCTEM.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. [loHartue QyHKOuu.
OyHKIUS Kak MaTreMaThueckas MoOJENb peanbHoro mnpouecca. (O06nacTb
ornpeseneHus u 0oaacts 3HaueHui pyHkuuu. CriocoOsl 3ananus dyHkuuu. ['padux
¢yakiun. I[loHATHS MakcMMymMa M MUHUMYyMa, BO3pacTaHUsi M YObIBaHHS Ha
IpPUMEPAX PEAIbHBIX 3aBUCUMOCTEH.

JIuneiinas Qynkuus, e€ cpoiictBa. I'padux nuHeitHOM (QyHkuuu. I'padux
Gyukimu y = |x|. Kycouno-3amanubie GyHKIIHH.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KopHU. ApudMeTHUECKUil KBaAPaTHBIA KOPEHb U €ro CBOICTBA.
[TonsaTe wppanmoHaNBLHOrO Yuciaa. J{eUCTBUSA C UPPALMOHAJIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALUOHAIBHBIX
YHUCell.

[IpencraBiieHnss O pAacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoXkecTBa
HaTypaJlbHBIX, LEJbIX, PALMOHAJIBHBIX, IEUCTBUTEIbHBIX Yuced. CpaBHEHUE YHUCEN.
YucnoBble IPOMEKYTKH.

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

Pasmepsl 0OBEKTOB OKPYXKAIOLIETO MHpA, AJUTEIBHOCTh MPOILIECCOB B
okpyxatromeM Mupe. CTaHIapTHBINA BUJT YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckass apoOb. JlomycTuMble 3HA4YEHHs] NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO ajredpandyeckoil apoou.



CnoxxeHrne, BBIYMTAHUE, YMHOXXEHHE U JCJICHHE alreOpandeckux IapoOei.
Brinienenue 1enoi yactu anredpandeckoi Apoou.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHbIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKECHUH.

JonycTuMble 3Ha4€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpPHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHHI, COIepKAIINX apu(pPMETUUECKHE KBaPATHbIE KOPHHU.

CrerneHb ¢ 1eNIbIM MoKa3aTesieM U e€ cBoiicTBa. [IpeobpasoBanue BoIpakeHUi,
COJZIEpIKaIlMX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysia KOpHEW KBAAPATHOTO YyPABHEHWS.
KosmuecTBO neNCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPAaBHEHHSIM WM K KBaAPATHBIM YPABHCHUSIM.
KBagpatHoe ypaBHeHuE C mapaMeTpoM. PemeHue TEKCTOBBIX 3aay C MOMOILBIO
KBaJIpaTHBIX YPaBHECHUIA.

HpoOHo-pannoHanbHble  ypaBHEHHsS. PemieHue  IpoOHO-paIiMOHATBHBIX
ypaBHEHUH. PerieHne TEKCTOBBIX 3aJady C IOMOIIBIO APOOHO-pAllMOHAIBHBIX
ypaBHeHu#. ['padmueckast HHTEpIIpeTaIis YpaBHEHHM ¢ IByMs ITEPEMEHHBIMHU.

Uucnosble HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue u HecTporue HepaBeHcTBa. CloxeHue
U YMHOXEHHME YHUCIOBBIX HepaBeHCTB. OILICHUBAHME 3HAYEHUSI BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsTHE O pelIeHMH HEPABEHCTBA C OJHOW MEPEMEHHOM. MHOXKECTBO
peIIECHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOW NepeMeHHOM. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6nacTh onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a/1aHus
bynkuumii. ['paduk dynkumn. Urenue cBoiicTB pyHkuuu no e€ rpaduky. [Ipumepsr
rpadukoB GyHKIHA, OTPAKAIOIMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qyskius. DYHKIUW, OMHUCHIBAIOIINE TPSIMYH0 U OOpaTHYIO
MPOTNOPIIMOHANIbHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynkunn y = kx, y=kx +b,y=k/x,y=x3,y = VX, y = [X| 1 ux cBoiicTsa.
Kycouno-3anannbie GyHKINN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopens n-ii crenenu u ero cBoiictBa. CTeNeHb ¢ pallMOHAIBHBIM IT0Ka3aTEIeM
U €€ CBOWCTBA.

AuredpanvyecKue BbIpaKeHUs

ToxnecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEPXKAIIUX KOPEHb n-i
creneHu. ToxaecTBeHHbIE PeoOpa30BaHUs BBIPAKEHUM, COIEPIKALUX CTENEHD C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPAaTHOTO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBaaparssie ypaBHeHUA. [IpuMepbl IpUMEHEHU METOA0B PAaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, rpaUYecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-11 CTENIEHEM.

Pemenue qpoOHO-paliOHAIbHBIX YpPaBHEHUH.

Peienue cucrem ypaBHEHHM € IBYMs ITIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHHH ¢ JIByMs nepeMeHHbIMH. ['paduueckuii meron
pEelIeHNs CUCTEMBI HEIMHENHBIX YPABHEHNN C IBYMsI IEpEMEHHBIMU. CUCTEMA ABYX
HEJIMHEWHBIX YPABHEHHUN C IBYMS IEPEMEHHBIMH KaK MOJIENIb PEAJIbHOM CUTYaLlUH.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyeCcKUM METOJIOM U METOAOM HHTEpPBAJIOB. MeTOa MHTEpBAIOB
JUISl palliOHaIbHBIX HEpaBeHCTB. [Ipocreninne HepaBeHCTBa C MAPAMETPOM.

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

HepaBeHcTBO ¢ AByms IIepeMEHHBIMH. PemieHue HepaBeHCTBA € JBYMs
nepeMeHHbIMHU. CHCTEMBI HEPaBEHCTB C ABYMsI IepeMeHHbIMHU. [ 'paduueckuii MmeTot
pELIEHNs CUCTEM HEPABEHCTB € JBYMs IEPEMEHHBIMU.

DyHKIUU

Oynkuug.  CpoiictBa  QyHKUMA:  HylId  (QYHKIHH,  MPOMEXKYTKU
3HAKOTIOCTOSIHCTBA (DYHKIIMHU, TIPOMEKYTKHA BO3pacTaHusl U yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIC (DYHKIMK, HAUOOJIbIlIEEe U HAMMEHbIIIEE 3HAUYCHUS (PYHKIUU.

KBagparnunas ¢ynkuus u e€ cBoicTBa. Mcmonb3oBaHue CBOMCTB
KBaJpaTUYHOU (PyHKIMM 17151 pereHus 3aaad. [loctpoenune rpaduka KBaapaTHIHON
bynkuuu. Ilonoxkenue rpaduka KBaapaTUIHOW (YHKIUUA B 3aBUCUMOCTH OT €&
kod(uientos. I'papuku Gynkuuii y =ax2, y = a(x — m)>u 'y = a(x — m)* +n.
[Toctpoenue rpadukoB (GyHKIUI C TOMOIIBIO TPEOOPa30BAHU.

JHpobno-nuneitnas ¢pynkius. MccnenoBanue QyHKIIHIA.

®Oynkuusa y = x" ¢ HaTypaldbHBIM TMOKa3aTelieM 1 U e€ Tpaduk.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[Tonsitue 4wcioBOol mocienoBaTenbHOCTH. KoOHEUHbIE W OECKOHEUHBIE
nocyienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BAaTEIbHOCTb.  MOHOTOHHO
BOo3pacratomas  (yObIBaromiasi)  moclieqoBaTenbHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJIUYHBIM, ¢ MOMOUIBI0 (HOPMYJIBI 71-TO
YJIeHa, pEeKYypPPEHTHBIN.

Apudmernueckass U TeomeTpuyeckas mporpeccur. (CBOHCTBa UJICHOB
apu(PMETHIECKON © TeoMeTpudeckoil mporpeccuit. Dopmynbsl n-TO  dieHa
apupMeTuYecKoil u reomeTpuueckoi mporpeccuit. opmyiibl CyMMBbI TIEPBBIX 7
YJICHOB apu(PMETHUECKON M T€OMETPUYECKOM Mporpeccuil. 3aauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHne O CXOAUMOCTH MOCIEAOBATEIBHOCTH, O CYMMHUPOBAHHUH
0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUYECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocrenmme npumepsl.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KAaHUHA U PEAM3alUU €ro
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaXXHOCTH
MOPAJIBHO-3THYECKUX MPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PEIIEHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30BaHUsl Ha TMPOTSHKEHUM BCEW KM3HM ISl YCHEIHOM MNpodeccHOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOIr0 BOCIIMTAHUA:

CIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHMEM MaTEeMaTHUECKON HayKd Kak cdepbl UeI0BEYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MaT€MaTU4YECKON KYJbTYypOH KakK CpPeACTBOM
IIO3HAaHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuveckoro BoCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU :



FOTOBHOCTBIO TMPHUMEHITh MATEMATUYECKUE 3HAHUS B HWHTEpPECaX CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peEryJsapHas ¢uznueckas
aKTUBHOCTB), CQOPMUPOBAHHOCTHIO HaBbIKA pedIEKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpapa JAPYroro 4ejioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHEHTALIMEN HA MPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00J1IaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI JJISl OKPYXKAIOIIECH Cpejibl, 0CO3HAHHUEM TJI00aTbHOTO
XapakTepa IKOJOTHUECCKUX MTPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINUMCH YCJOBHAM COLMAJIBLHON U NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHS CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHE YUYUTHCS Yy JPYyTUX JIOJIeH, MPUOOpETaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYITUPOBATH UIEH,
MOHATHSI, TUTIOTE3bI 00 0OBEKTaxX U SABJICHUSIX, B TOM UYHCIIC paHEe HEHU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC pEIICHUs] W JeHCTBUS, (OPMYJIHPOBATh W OICHMBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0cBOEHUS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
Bba3oBble JJornueckue a1eiicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYILIECTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHATHUN, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIUPOBATH
OTIpeJICIICHNS TIOHATHI, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWsI 711 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIpUHUMATh,  (GOPMYyJIHMpPOBaTbH U  NPEOOPa3OBBIBATH  CYXKJICHUS:
yYTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHNH;

JieNaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
pacCyXICHUS;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HanboJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareabckue A€l CTBUS:

UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOINPOCH,  (PUKCUPYIOIIUE  MPOTHUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUpOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IIIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YecKoro OOBEeKTa,
3aBHCUMOCTEN 0OBEKTOB MEX1y COOOI;

CaMOCTOATENEHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa,  OLEHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YIbTaTOB, BHIBOJAOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIIBUTATH
MIPEMTOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(MOPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenactaBieHUuss UWHGOPMAIMM M WLIIOCTPUPOBATH
pelaemMbie 3a/1a4ur CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHBIE YHUBepPCAJbHbIE YueOHbIe 1eiCTBHUSA



BOCIPUHUMATH U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeIsIMHA OOIIEHHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHHWS 10 XOAYy pELIeHUs 3ajaud,
KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX IAAaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAIICJICHHbIE Ha TOUCK
pEIIeHHUs, COIMOCTABISATH CBOHM CYXKIEHHUS C CYXICHUSMHU JAPYTUX YYACTHUKOB
nuainora, oOHapyKUBaTh Pa3jM4Me M CXOJICTBO MO3UIMN, B KOpPPEKTHOU (opme
bopMyIHUpOBATh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YyJIbTAThl PEIICHUS 3aJlayM, HKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C Y4YETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayINTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUAYaJIbHOM
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3aIllMI0O COBMECTHOH paboTHI,
pacmpenenatb BUABl paboOT, TOTOBAapHBATHCS, OOCYKIaTh MPOIIECC M PE3yNbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHSATH CBOIO YaCTh PaOOThI U KOOPUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJI€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yjbTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJIbTaT MO KPUTEPUSIM, CPOPMYITHMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasitTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzanus:

BBISIBJISITH MPOOJIEMBI JJISl PEIICHUsl B JKU3HEHHBIX M YUEOHBIX CHUTYalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAX0AAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyIIIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pemieHui ¢ y4éToM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pelleHus: MaTeMaTHYeCKOH 3a1a4i, CAMOMOTHBAILIMU U pedeKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIBHOCTH MOCTaBICHHOMN e U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHN TPU U3yUYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIIECHUS 3a/1a4H.

IMPEAMETHBIE PE3YJIBTATDBI

K xonIry oO6yuenus B 7 kj1acce oOy4arommics MOTYYUT CISTYIONTNE MPEIMETHBIC
pe3ybTaTHI:

Yucsaa 1 BBIYMCIEHUSA

ParmmmonanrsHbIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YKCENl K JIpyrod (mpeoOpa3oBbIBATH
JECATHYHYIO IpoOh B OOBIKHOBEHHY10, 0OBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JCCATUYHYIO IPOOD).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPAJbHBIX YHUCEII, MHOXKECTBA IEJbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIbHBIX 4YHUCEI MpHU pPEUIEHWU 3a/ad, IPOBEIACHUU
PACCYyX ICHUN U JOKA3ATEIbCTB.

[TornrMaTh 1 OOBICHATH CMBICIT TTO3UITMOHHOM 3aIUCH HATYPaJIbHOTO YHCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

BrITIONTHST, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHEC
JEUCTBUS C pallMOHATBLHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIA
JIEVUCTBUI, MPUEMBI PAIIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE NTEHCTBUS CO CTEICHSIMHU C HaTYpaJIbHBIMHU ITOKA3aTEIISIMHU.

HaxoauTh 3Ha4YeHUsI YMCIOBBIX BBIPAXXEHUM, COAEPXKAIMX PpallMOHAJIbHBIC
yucjga U CTENEHM C HaTypaJlbHBIM IIOKa3aTejieM, NPUMEHATh pa3HOOOpa3HbIe
CrIocoOBI ¥ TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OIIEHUBATH YHCIIOBBIC BHIPAKCHUS
IIPY PEIICHUH IPAKTUICCKUX 3a71a4 U 3a/1a4 U3 JIPYTUX YUCOHBIX MPEIMETOB.

OKpyTIATH YKCIIA C 33JJaHHON TOYHOCTHIO, & TAKXKE IO CMBICITY MPAKTUIECKOM
CUTYaIlMH, BBITIOJHATH TPHUKUIKY M OICHKY pe3yjibTaTa BBIYUCICHHH, OIICHKY
3HAQYCHUH YHMCIIOBBIX BBHIPAXEHUH, B TOM UHCIIC TIPU PEIICHUH MPAKTUYECKUX 3a/1a4.

Pemate TekcToBBIE 3amauynd  apU(OMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEpPTEXKH, IPYTHE CPEACTBA TMPEACTABICHHUS JaHHBIX MpHU
pelieHuu 3aaa4.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]ayd, CBSI3aHHBIC C OTHOIIECHHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOILEHTAMH, HHTEPIPETUPOBATH
pEe3yJbTaThl PEIICHUS 3aJa4 ¢ Y4ETOM OTPAHUYCHHM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBAEMbIX 0OBEKTOB.

JlenuMocCTb.



Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a]1a4y TPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U IIPOU3BECHUS LIEJIbIX YHCEN.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHITHAMHU: YETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOONBIIMI OOIMMIA JACNTUTETh W HAUMEHBIIEE OO0Iee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PEIICHUH 3374, IPUMEHATh AIrOpuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJI, IPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AnredpanvyecKue BbIPAKEHUSA

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anreOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHMM TPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb30oBaTh  TMOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXICCTBEHHBIC
npeoOpa3oBaHusl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BrImonHITh Mpeobpa3oBaHus 1IEI0T0 BHIPAXKEHUS B MHOTOWICH MTPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrinonHaTh 1eicTBUs (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3sHOCTH, Pa3HOCTh KBaJpPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHI.

OcCymIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEJS, TPYNIUPOBKU CJIaraeMbIX, IPUMEHSIS
(bOopMyITBI COKPAIIEHHOTO YMHOXKEHHUSI.

[IpumensTh nmpeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS PAa3IMYHbBIX 3a7ad
W3 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 PealIbHON MPAKTUKH.

Wcnonb30BaTh CBOMCTBA CTEMEHEH C HATypajdbHBIMU TOKa3aTEIsIMU IS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOW IEPEMEHHOM, NMPUMEHSS NpaBHIIA
nepexo/ia OT UCXOAHOTO YpaBHEHHUS K paBHOCUIILHOMY emy. [IpoBepsTh, sBIIsIETCS
JIM YUCJI0 KOPHEM YpPaBHEHUS.

[TogOupaTe mpuUMepsl Map YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON TUIOCKOCTH Tpa( UK TMHEHHOTO YPAaBHEHUS C IBYMSI
NEePEMEHHBIMHU, MOJIB3YSACh TPaQUKOM, MPUBOIUTH IPUMEPDI PEIICHUS YPAaBHEHUS.



Pemmath cucteMbl ABYX JTUHEHHBIX YpaBHEHHM C ABYMS MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJlayyl TIOJyYEeHHBIN pPe3yJIbTar.

DOyHKIUU

Koopaunats! u rpaduxmu.

N300pakath Ha KOOPAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KU, MHTEPBaJbl, 3aITUCHIBATh YUCIOBbIE TPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OTmedaTh B KOOPAMHATHOM IIOCKOCTH TOYKH MO 3aJaHHBIM KOOPIUHATAM.

OyHKIWH.

Crpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C MOMOUIbIO (PYHKIMM H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUYMHAMHU: CKOPOCTh, BpPEMs, PACCTOSHUE, II€Ha, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENHLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHHne (PyHKIIMM M0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MPEACTaBICHHS W aHalW3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIINIO U3 TPapUKOB pEaIbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QPYHKUMN [ aHanu3a rpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyJMM (YyHKUMH, TNPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLUH,
MPOMEKYTKHU BO3pacTaHusi M yObIBaHWS (DYHKIIMHM, HAUOOJIbIIIEE U HAUMEHBIIIEEe
3HauYeHUs (PYHKITIN).

Hcnonp3oBath rpaduku 1 HCCIEAOBAHMUS MPOIIECCOB U 3aBUCUMOCTEH, TIpH
peleHny 3a7a4 U3 APYyTrux Y4eOHBIX MPEIMETOB U PEAIbHOM KU3HH.

K koHniry 00yueHus B 8 ki1acce o0yyaromuics MoIyyuT CIeIyOUue IpeIMETHbIE
pEe3yJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

HNppaunonanpHbIe YHCIIA.

[loHnMaTe W UCIONB30BATH NPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHOECTB.

CB0OOOIHO ONEepUpPOBATH MOHATUSIMU: KBaJIPATHBIN KOPEHb, apu(METHUUECKUI
KBaJpaTHBIM KOPEHb, UPPALMOHAIBHOE YMCIIO, HAXOAWUTh, OLICHUBATh KBA/IPATHbIC
KOPHHU, UCTIONB3YsI IPU HEOOXOAUMOCTH KaJbKYJISITOP, BBIOIHITH IPeoOpa3oBaHus
BBIPAXEHUH, COAECPIKAMX KBAIPATHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayajabHbIE IIPEACTABICHUS O MHOXKECTBE IEHCTBUTEIBHBIX
YuCesl ISl CPAaBHEHUS, OKPYIJIEHHUs U BBIYMCIICHUN, N300paKkaTh 1€HCTBUTEIbHbBIE
YHYCJla TOYKaMH Ha KOOPJAMHATHOU MPSMOM.



Hcnonp3oBaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JECATHUYHBIX
npobeit m crenenerd yucna 10, 3anuchbIBaTh M OKPYIVISITH YHUCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOOHO OIIEpUPOBATH MOHATHUEM OCTATKA 110 MOJLYJIIO, IPUMEHSATH CBOMCTBA
CPaBHEHMM IO MOJYJIO, HAXOAUTH OCTaTKU CyMMBI U IIPOU3BEACHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoOHO-pallnOHANIbHBIE BBIPAKEHUSI.

Haxoauts pomycTuMble 3HAYEHHUs] MEPEMEHHBIX B JPOOHO-pallOHATbHBIX
BBIPAKEHUSAX.

[IpuMeHsATh OCHOBHOE CBOMCTBO PalMOHAILHON APOOH.

BeimonusaTe npuBeneHue anredpandeckux Jpobeil K o0lieMy 3HaMeHaTelto,
CJI0)KEHHE, YMHOXKEHHUE, JeJIeHUE anreOpanueckux apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPA30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHUM JIs peHICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE IOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

HNppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe nomycTumele 3Ha4E€HNS IEPEMEHHBIX B BBIPAKECHUAX, CONEPIKALIUX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoimonusaTe npeoOpa3oBaHUs HMPPALMOHAIBHBIX BBIPAKEHUH, HCHOJIB3Ys
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pewmars kBagpaTHbIe ypaBHEHUS.

Pemats 1poOHO-paliMoOHaNbHBIE YPaBHEHHUS.

Pemlare nuHEWHBIE YpaBHEHUS C MAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C ITapamMeTpaMH.

IIpoBoauTh HcCCiENOBaHNs YPAaBHEHUNW U CUCTEM YPAaBHEHMU, B TOM YHUCIE C
IpPUMEHEHHEM rpaUuecKux MpecTaBiIeHni (yCTaHABINBATh, UMEET JIM ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PELICHMS, €CJIM UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT cIOBECHON (OPMYIMPOBKH 3aqaud K €€ anredpandeckoit
MOJEIN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUSA WM CHUCTEMBbl YpPaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4H IIOJIYYEHHBIN PE3ysIbTaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN M X CUCTEMBI, 1aBaTh rPaduIecKyIo
WJUTFOCTPALIIO0 MHOXKECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUU

[TornmMaTe W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHMS), OMPENCISITh 3HAUYCHHE (YHKIMH 10 3HAYCHUIO
apryMeHTa, ONpeAeiaTh CBOMCTBA (PYHKIUU O €€ rpaduKy.

Crpouts rpaduku PyHKIUH , OMUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIUHU IO €€

rpaduxky.

K koHIy 00yueHus B 9 ki1acce 00y4aromuics MOJIy4UT CIIETyIOIINUE TPEeIMETHBIE
pe3yJIbTATHI:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATUSMU: KOPEHb N-M CTENEHHU, CTENEHb C
pallMOHAJIBHBIM II0KA3aTelIeM, HAaXOAUTh KOPEHb H-U CTENEHU, CTEHEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl MpPU HEOOXOTUMOCTH KaJbKYJISATOD,
IIPUMEHSTH CBOMCTBA KOPHS 11-M CTENIEHH, CTETIEHU C PALIMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JACHCTBUTENBHBIX UYHCEN NPU PEIICHHUU
3a/1a4, MMPOBEICHUH PACCYKICHNUN U I0KA3aTEIIbCTB.

CpaBHHMBaTh M yHOpPAIOYMBATH JICUCTBUTEJIBHBIC 4YHCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIE YUCIIA, BBIIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCJIOBBIX BBIPAKEHUM.

AuredpanvyecKue BbIPAKEHUA

CB0OOHO ONEepUpPOBaTh MOHATUEM KBAJPATHOTO TPEXUWICHA, HAXOAUTh KOPHU
KBaJIpaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHHS U HEPABEHCTBA

Pemrats nuHelHbBIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJSAILNECS K HUM,
IPOOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemrats HECIOKHBIE KBapaTHBIE YPABHEHUS C IAPAMETPOM.

Pewate nHEVHBbIE HEPABEHCTBA, KBAJIpaTHHIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3alUChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Pemare cucremsl IBYX JIMHEMHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABIISICTCS JIMHEUHBIM.

PeraTe HECIOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITApAMETPOM.

[IpuMeHsATh METOABl PABHOCUIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpauueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHei.

Pemlarb  cHCcTeMBl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPABEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMbI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3alIMChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHHUs, HEPABEHCTBA U HUX CHCTEMBI, B TOM 4YHCIE C
OTPaHWYCHUSIMU, HAIIPUMED, B LIEJIbIX YNCIIAX.



[IpoBOAUTE MCCIIENOBAaHNS YPABHEHUW U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IPUMEHEHHEM rpauuecKux mpecTaBiIeHNi (yCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3ajauM  aJreOpanvyeckuM CIOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalHMH WIM NPUKIAJHOM 3a1adu,
MHTEPIPETUPOBATH NIOJyUECHHBIE PE3YJIBTATHI B 33 JAaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IPOrPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSAMU: 3aBUCUMOCTb, (YHKUUSA, Tpapuk
GyHKUMH, TpsMas MOPONOPLHUOHATIBHOCTb, JIMHEWHAass (QyHKUUS, oOpaTHas
MPONOPLUHUOHANIBHOCTD, Mapadosa, runep0osia, KyCOuHo-3aAaHHas PyHKIUS.

UccnenoBats pyHkuuto mno e€ rpaduky, yCTaHABIMBATh CBOMCTBA (DyHKLIMIA:
00JacTh ONPENENICHUsI, MHOXKECTBO 3HAUEHUM, HYJIM (PYHKIHH, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHus M yObIBaHUsA, 4YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUS, ACUMIITOTHI.

Pacno3naBaTh KBaApaTUYHYO (PYHKIMIO 110 (opmyJsie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

Omnpenensts nojioxkeHue rpapuka KBagpaTuyHOW QyHKIIUU B 3aBUCUMOCTH OT
e€ ko PpULIUEHTOB.

Crpouth rpaduk  KBagpaTMUYHOH  (YHKUMH, ONHUCHIBATH  CBOWMCTBA
KBaJIPaTUYHON QPYHKIUU TI0 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJIS PEIICHHUS 3a/1a4.

Ha npumepe kBaapatnyHoil QyHKIIMU cTpouTh rpaduk QyHkiuu y =af(kx +
b) + ¢ ¢ moMoibIo npeodpa3zoBanuii rpaduka PyHkuun y=f(x).

NnmrocTpupoBaTh ¢ MOMOIIBIO Tpaduka peaabHy0 3aBUCUMOCTb UITH POLECC
10 X XapaKTEPUCTHUKaM.

Apudmerudeckass ¥ reoMeTpUYECKas MPOrpPeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMMU: TOCIEAOBATENBHOCTD, apu(MeTHUYECKAS
U T€OMETPUYECKasi TPOrPECCHH.

3amaBaTh MOCJENOBATEIBHOCTH pPAa3HBIMU CIIOCOOAMH: OIMMCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYJIBI 71-TO WIIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCICHHUS C  HUCHOJB30BaHUEM (OpMYyNT 7n-ro  4jeHa
apu(PpMETUIECKON U TreOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX 71 YJICHOB.

N300paxaTh WIEHbl IOCJIEIOBATEILHOCTH TOYKAMHU Ha KOOPIAMHATHOU
IJIOCKOCTH.

Pematpe 3agaun, CBS3aHHBIE C YHCIOBBIMH I1OCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337aud U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKyJIATOPA, [HUPPOBBIX
TEXHOJIOTHH).



PacrosHaBaTh W TNPUBOAUTH TPUMEPHl KOHEYHBIX M OCCKOHEYHBIX
MOCTIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIbHOCTEH, MOHOTOHHO
BO3paCTaIOMUX (YOBIBAIOIINX ) TTOCIEI0BATEILHOCTEH.

ViMeTs mipecTaBIeHrne 0 CXOUMOCTH TTOCIEA0BATeIbHOCTH, YMETh HAXOIUTh
CyMMy O€CKOHEYHO YOBIBAIOIICH F€OMETPUUECKOMN MPOTPECCHH.

[IpumMeHsATh METOI MaTEeMAaTHYECKOW UHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

CHCTeMaTHu3alus 3HaHuH

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HanmeHnoBaHMe pa3ae/ioB U TeM Kontponssre  MpakTiseckie (uu¢poBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
| UNCJIA U BBIYUCJIEHH L. 1 |
Panmonanshblie yncia (MOBTOpEHUE)
) OVYHKUMU. KoopauHatel u 17 |
rpaduku. OyHKIUHA
3 AJITEBPAMYECKHUE BBIPAXXEHN . 7
BripaxkeHus ¢ nepeMeHHbIMU
4 YPABHEHI/I{I N CUCTEMBI 10 |
YPABHEHUMN. JIunelinbie ypaBHEHUS
5 UNCJIA U BBIYUCJIEHUS. Crenens ¢ 6
HaTypaJIbHBIM MTOKa3aTeJieM
6 AJITEBPAMYECKHUE BBIPAXXEHN . o |
MHorouyieHsl
7 AJITEBPAMYECKUE BBIPAXXEHU . 14 |
DopMyIIbl COKPAIIEHHOTO YMHOXEHUS
UNCJIA U BBIUNCJIEHUS. lenumocTs 10
OYHKIUWU. JIuneiinas pyHkuus 16 1
YPABHEHUA U CUCTEMbBI
10 YPABHEHUWU. CucteMbl TUHEHHBIX 14 1
YpaBHEHUI
1 [ToBTOpeHue, 060061IeHNE, g 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



8 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/esioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
YPABHEHUA 1 HEPABEHCTBA. 20 !
HepasencrBa
’ UNCJIA U BBIYMCJIEHU . KBaapatHblii 17 |
KOPCHB
3 YPABHEHUA 1 HEPABEHCTBA. 17 |
KBanpatHsie ypaBHeHUs
4 AJITEBPAMYECKUWE BBIPAXKEHU . 17 !
JpoOHO-palnOHAIEHBIC BEIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palnoHanbHble ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUWE BBIPAYKEHU . 14
Crenenu
8 UNCJIA U BBIYMCJIEHUA. [lenumocTh 7 1
9 [ToBTOpeHue, 0606meHI:Ie, 10 1
CUCTeMAaTH3aI¥sl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




9 KJIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoarueie  Ipakruteckue o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
1 OYHKINN 25 1
) YPABHEHIMA U HEPABEHCTBA. 15 |
KBagparubsle HepaBeHCTBA
3 YPABHEHUMA U HEPABEHCTBA. )5 |
VYpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
4 UNCJIOBBIE TTOCJIEAOBATEJIBHOCTHU )5 |
N IMPOI'PECCHUHN
5 AJITEBPAMYECKHUE BBIPAXXEHW . 12 |
Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 34 |
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 6 0







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoaudecTBO 4acoB 3J'[eKTp0HHbIe

Jlara uudposbie
Ne n/n Tema ypoka Kontpoabnubie IIpakTuyeckue
Bcero u3ydeHusi oOpa3oBaTe/bHbIE

padoThI padoThI pecypesI

1 [ToBTrOpenue. PanmonaibHble ynciia 1

[ToBTropenue. CpaBHeHUE,
2 YIOPSA0OYMBAHUE H apUPMETHUCCKUC 1
JICUCTBUS C pallMOHAIBHBIMU YU CIAMU
[ToBTOpenue. Yucnosas npsamas,
MOJYJIb YHCIIa

[ToBTOopenue. IIponeHTsl, 3anuch
4 MPOLIEHTOB B BHUJIE Apodu U Apodu B 1
BUJIE MPOIICHTOB

[ToBTrOpenue. Tpu ocHOBHBIE 3a1aun
Ha IIPOLICHTHI

[ToBTOpenue. Tpu OCHOBHBIE 33a/1a41
Ha MPOLICHTHI

[ToBTOpeHME. Peenne TeKCTOBBIX
3a/1a4 apuhMETHIECKHM CIIOCOOOM

IToBTOpenue. Pemenue 3agau u3
peasibHOM MPaKTUKU Ha 4acTH, 1poodu,
MPOLEHTHI, TPUMEHEHUE OTHOIIEHUH U
MPONOPILUI P PELUICHUU 3324

IToBTOpenue. Pemenue 3agau u3

peasibHOM MPaKTUKU Ha 4acTH, Ipoodu,




IIPOLIEHTBI, IPUMEHEHUE OTHOIIECHUN U
IIPONOPLUI IIPU PELICHUH 33134

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHHE 3a71a4 Ha IBIKCHHE, padoTy,
IIOKYTIKH, HAaJIOTH

1 KonTtponbHast pabora o Teme
"PannonanbHble yncina'

12 Koopaunara Touku Ha npsMon

13 YuciioBble TPOMEKYTKH

14 HucnoBsle IPOMEKYTKH

15 Paccrostnue Mexny AByMs TOUKaMH
KOOPJMHATHOU MPSIMO
[IpssmMoyronbpHas cucTeMa KOOpAHUHAT.

16 Abcmycca v opuHaTa TOUYKH Ha
KOOpPJMHATHOM ITIOCKOCTH
[IpssmMoyronpHas cucTeMa KOOpAUHAT.

17 AGcucca v opuHaTa TOUYKH Ha
KOOPAWHATHOM IIOCKOCTH

13 [Tpumeps! rpauKoB, 3a1laHHBIX
bopmynamu

19 Urenue rpavKoB peabHbIX
3aBUCUMOCTEN

20 @OyHKIMOHATbHbIE 3aBUCUMOCTH
MEX]ly BEIMYMHAMHU
[Tonarue pynkumu. OyHKIMS KaK

21 MaTeMaTH4YeCcKas MOJIEIb PEaIbHOTO

mporecca




[Tonsitue pynkyu. OyHKIMSA Kak

22 MaremMaTU4yecKas MOJIEb PEajJbHOrO
nporecca
[Tonstue pynkmyu. OyHKIMSA Kak

23 MaTeMaTu4yecKasi MOJIEIb PEAIbHOIO
nporecca

4 OO6uacTh onpeeneHus U 00J1acTh
3HauUeHUH QPYHKIHH

)5 OO6nacth ornpezesieHust 1 00J1acTh
3HaYeHUN PYHKIUU

26 CniocoObI 3a1anus QyHKIUN

27 I'padux pynkumm

)3 KonTponbhas pabota no Teme
"Koopaunats! u rpaguku. @ynkuun"
BripaxeHnue ¢ nepeMeHHBIMH.

29 3HauEHUE BBIPAXKEHUS C
NepEMEHHBIMU
Bripaxenue ¢ nepeMeHHBIMH.

30 3HaueHUE BBIPAKEHUS C
epeEMEHHBIMU
Bripaxenue ¢ nepeMeHHBIMH.

31 3HaueHUE BBIPAXKEHUS C
NepeMEHHBIMHU

1 [IpencraBieHue 3aBUCUMOCTH MEX1Y
BEJIMYMHAMU B BUJE POPMYIIBI

3 [IpencraBieHue 3aBUCUMOCTH MEKTY
BEJIMYMHAMU B BUJE POPMYITBI

34 Boruncnenus no popmynam




35

Brruncnenus no ¢popmynam

YpaBHEHHE C OHOU NIEPEMEHHOM.

36
Kopensb ypaBHeHuUst

37 CBolicTBa ypaBHEHUH C OAHOU
MEPEMEHHOMN

18 CBolicTBa ypaBHEHHUM C OJIHOU
MepeMEHHOMN

39 PaBHOCMIIBHOCT YpaBHEHUI

40 VYpaBHeHUE KaK MaTeMaTH4yecKas
MOJIEJb PEATTbHOM CUTYaLMU

41 Yuciio KopHEH JIMHEMHOrO ypaBHEHUS

42 Yucno KopHeH JIMHEMHOTO YpaBHEHUS

43 Pemienne TeKCTOBBIX 33124 C
MIOMOILBIO JIMHEUHBIX YPAaBHEHU

44 JIuHeitHoe ypaBHEHHUE, coaepKaliee
3HaK MOJYJIst
KonTpoasHnas pabora no temam

45 "BoIpakeHusi ¢ nepeMeHHbIMU",
"JIuHeilHble ypaBHEHUS"

46 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM

47 CBolicTBa CTENEHU C HATYpaJIbHBIM
MoKa3aTesieM

43 CBolicTBa CTENIEHU C HATYpaJIbHBIM
MoKa3aresieM

49 CBolicTBa CTENIEHU C HATYpaJIbHBIM

IIoKa3aTcjieM




3amucek Yynucia B JeCITUYHON

30 MO3UIMOHHON CUCTEME CUMCIICHUS !
51 3anuch ynucia B ASCATHIHOM 1
MO3UILMOHHON CHCTEME CUHCIIEHUS
50 Opnnowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buja. CTeleHb OJHOWICHA
53 Onuounenbl. OTHOWICH CTaHIAPTHOTO |
Buja. CTeneHp OJJHOWICHA
MHorousnensl. MHOrO4JIEH
54 cTranaaptHoro Buja. CTeneHb 1
MHOTOYJIEHa
MHuorouiiensl. MHOrOWICH
55 crangaptHoro Bujaa. CTeneHnb 1
MHOTOYJIEHa
56 CioKeHne ¥ BEIYUTaHUE MHOTOYJIEHOB 1
57 CrokeHne U BElYUTaHuE MHOTOYJIEHOB 1
58 CioKeHne ¥ BEIYUTaHUE MHOTOYJIEHOB 1
59 YMHOKEHUE U JIeIEHHE MHOTOYJICHOB 1
60 YMHOKEHHUE U JIeJIEHHE MHOTOYIECHOB 1
61 YMHOKEHUE U JIeIEHHE MHOTOYJICHOB 1
62 YMHOKEHHUE U IeJIEHHE MHOTOYIECHOB 1
63 [IpeoOpazoBaHue 11E7T0TO BBIPAKEHUS 1
B MHOTOWIEH
64 [IpeoOpazoBaHue 11E7T0TO BBIPAKEHUS 1
B MHOTOWIEH
65 [IpeoOpazoBanHme ETOTO BEIPAKECHHS 1

B MHOI'OYJICH




66
67

KOpHI/I MHOIo4JI€cHa

KopHu MHOrOounena

68

69

70

ToxnectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHus ANreOpandecKux
BBIPAKCHUI

ToxnectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHusl ATreOpanyecKux
BBIPAKECHUI

ToxnectBo. ToxnecTBEHHBIE

npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM

71

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM

72

73

ToxnectBo. ToXIECTBEHHBIE
npeoOpa3oBaHUsl ANTeOpanyecKux
BBIPAKECHUI

I[OKaSaTCJ'ILCTBO TOXACCTB

74

KonTponsHnas pabora no remam
"CreneHp ¢ HaTypaJbHbIM
nokazarenem", "MHorouneHs!"

75

76

77

KBazpat cymmbI 1 KBaJipaT pa3HOCTH
JIBYX BBIPAKEHUI

KBaznpaT cyMMBI HECKOIBKUX
BBIPAKECHUI

Ky6 cymmbl 1 ky0 pazHoCTH ABYX
BBIPAKECHUI

78

Pa3HoCTB KBasipaTOB ABYX BBIPAKEHUU




[TpousBenenre pa3sHOCTU U CYMMBI

7 JIBYX BBIPaKECHUU

20 ITponsBeneHne pasHOCTH U CyMMBI
JIBYX BBIPAKCHUI

31 CymMma u pa3HOCTh KyOOB JIByX
BBIPAKECHUI

2 CymMma u pa3HOCTb KyOOB JIBYyX
BBIPAKECHUIN

23 Pa3noxenne MHOro4sI€Ha HA
MHOKUTENH
[IpousBeneHne pa3HOCTH CYyMMBI IBYX

84 BBIPAXXEHU, CyMMa U pa3HOCTb KyOOB
JIBYX BBIPQKCHUI

25 Pa3noxenne MHOro4I€Ha Ha
MHOKUTEH

26 BriHecenue o0111ero MHOKHUTENS 32
CKOOKH

87 MeTton rpynnupoBKu
KonrponbHas pabora no reme

88 "®opMyJIbl COKpAILIEHHOTO
yMHOKeHus"

29 JemumocTs 1enbix yncel. CBoicTBa
JEIUMOCTH

90 JemumocTh nensix uucen. CBoiicTBa
JETUMOCTH

01 IIpoctsle u cocraBHbIe uncna. YETHbIE

W HEUYETHBIE YMCIIa




[Ipusnaku genumocty Ha 2, 4, 8, 5, 3,

92 6,9,10, 11 !
93 [Ipusnaku genumocTu Ha 2, 4, 8, 5, 1
3,6,9,10, 11
[Ipu3HaKH JETUMOCTH CYMMBI U
94 IIPOU3BENIEHUS LENIbIX YUCET IPU 1
peleHnn 3aaa4
HaunbGonpmmii o01uii neaurens u
95 HaMMEHbIIIee 00IIee KpaTHOE ABYX 1
yucell
96 BzauMHO nipocTeie unciia 1
97 Anroputm EBknupa. Jlenenue c |
OCTaTKOM
08 CpaBHEHUS LETBIX YUCEI 10 MOIYJIIO |
HATYpaJbHOTO YHCIIa
99 Jluneiinas QyHkius, e€ cBoiicTBa 1
100 Jluneitnas gyHnkuus, e€ cBolicTBa 1
101 Jluneitnas QyHkius, e€ cBoiicTBa 1
102 I'paduk nuneitHoN QyHKIIMN 1
103 I'padux nuHeiHOM QyHKINM 1
104 I'paduk nuneitHoN QyHKIIMN 1
105 I'padux nuneitHoON QyHKIUN 1
106 I'paduk pynkumn y = | x | 1
107 I'paduk pyHkumn y = | X | 1
108 I'paduk pynkumn y = | x | 1
109 I'paduk pynkuun y = | x | 1
110 Kycouno-3a1annbie GyHKINN 1




111 Kycouno-3anannple GyHKIIHH

112 Kycouno-3a1annbie GyHKINN

113 Kycouno-3anannpie GyHKIIHH
KonrtponbHas pabora no remam

14 "Ilenmumocts", "JIuneiinas GyHkys"

)

115 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU

116 YpaBHeHue ¢ 1ByMs IEPEMEHHBIMU

17 I'paduk nuHeitHOTO ypaBHEHUS C
JBYMsI IEPEMEHHBIMU

118 I'paduix TuHEHHOrO ypaBHEHUS C
JBYMsI IEPEMEHHBIMU

119 CucreMbl TMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

120 CucreMbl TUHENHBIX YpaBHEHUH €
JBYMsI IEPEMEHHBIMU
I'paduueckuii MeTo]] pereHus

121 CHUCTEMBI JINHEWHBIX YPAaBHEHUH C

ABYMs ICPEMCHHBIMU

I'paduueckuii MeTo] pereHus
122 CUCTEMBI JINHEWHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Pemenne cucreM TUHEHHBIX
YpaBHEHUU € ABYMSI IEPEMEHHBIMU

123
METOJIOM ITOJCTAHOBKH 1 METOIOM
CIIOKEHUA

124 Pemenne cucreM JUHEHHBIX

YPaBHEHUH € ABYMS IEPEMEHHBIMHU




125

126

METOJAO0M IIOACTAaHOBKH U METOJ0OM
CJIOXKCHHUA

Pemrenne cucrem TUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
METOHOM ITOJCTAHOBKH U METOIOM
CIIOKEHUS

Pemenne cuctem TUHEHHBIX
YpaBHEHUI C ABYMS [IE€PEMEHHBIMU
METOOM ITOJCTAHOBKHA H METOIOM
CIIOKEHUSA

127

Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C ABYMS IIEPEMEHHBIMU KaK MOJIENIb
pEalbHOM CUTyaluH

128

129

130

KonTtponpHast pabora o Teme
"CucteMbl TMHEHHBIX YpaBHEHH"

[ToBTOpenue n oboOIIEeHHE.
BripaskeHus ¢ mepeMeHHBIMH
[ToBTOpenue u 06061eHue. CTenexs ¢
HaTypaJbHBIM [TOKa3aTesieM

131

[ToBTOpEeHue u 06061IEeHNE.
OJIHO‘-IJ'IGHI)I 1 MHOI'OYJICHHI.
ToxaecTBeHHbIE TpeoOpazoBaHUs
anredpanvdecKux BHIPAKEHUN

132

133

[ToBTOpenue u 06001meHNne. DopMyITHI
COKPAILLIEHHOTO YMHOXEHHUS
[ToBTOpenue u o6o0IICHNE.
Koopaunats! u rpaduku.




[ToBTOpenue u 0600mIeHNe. JInHEHHAsS

134 . 1
byHKIUSA 1 €€ CBOHCTBA
135 Hrorosast kKoHTpoOIbHAs paboTa 1
[ToBropenue u 0600mmenue. Pemenne
136 CUCTEM JIMHEHHBIX YPAaBHEHUH C ABYMS 1
NepPEMEHHBIMH
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME




8 KVIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara

HU3YyYCHUA

DJIEeKTPOHHbIE
uugpossie
o0pa3oBaTejibHbIE

pecypchbl

HucnoBble HEPABEHCTBA

CBolicTBa YHMCIIOBBIX HEPABEHCTB

AW N~

CBolicTBa YHUCIIOBBIX HEPABEHCTB
JI0Ka3aTebCTBO HEPABEHCTB

Hepasencto ¢ nepemennoii. Ctporue u
HECTPOTHE HEPABEHCTBA

[ R G R G Ty

HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOTHe HEPaBEHCTBA

CrnoxeHune u YMHOKCHHE YUCIIOBBIX
HCEPAaBCHCTB. OHCHI/IBaHI/Ie 3HA4YCHUA
BBIPpAXKCHUSA
CrnoxeHune u YMHOKCHHE YU CIIOBBIX
HCEPAaBCHCTB. OHCHI/IBaHI/Ie 3HA4YCHUA
BBIPpAXKCHUSA

[ToHsiTHE O pelIeHNN HEPABEHCTBA C
OJIHOM mepeMeHHO. MHOKECTBO
pELIEHNI HEPAaBEHCTBA

10

11

[TonsiTHE O pelIeHNN HEPABEHCTBA C
OJIHOM mepeMeHHO. MHOKECTBO
pelIeHn HEPABEHCTBA

PaBHOCUIBbHEIE HCpPaBCHCTBA.
HepaBeHCTBO—CJ'Ie,Z[CTBI/IC




12

YucnoBbie TPOMEKYTKH

JInHeliHOe HEPABEHCTBO C OJJHOMN

13 MePEMEHHON U MHOKECTBO €T0
peleHui

14 PemieHne TMHENHBIX HEPABEHCTB €
OJIHOM IIEPEMEHHOU

15 Penrenre nMHENHBIX HEPABEHCTB €
OJIHOM IIEPEMEHHOU

16 Pemenue nuHEHBIX HEPABEHCTB C
OJIHOM MepEeMEHHOM

17 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

13 CucreMpl TMHEVHBIX HEPABEHCTB C
OJIHOM MepEeMEHHOM
Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIBIO

19 JINHENHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOMN

20 KonTponbHas padbota no teme
"Hepasencrsa"

21 KBanpatHsle kopHU

” ApudmeTrueckuil KBaJipaTHbIA KOPEHb
U €ro CBOMCTBA

73 ApudmeTrueckuil KBaJpaTHbIH KOPEHb
1 €ro CBOMCTBA
[TonsTHE NPPALIMOHAIBHOTO YUCIIA.

24 JlencTBYA ¢ HppALMOHAIBHBIMU

qucjiaMu




CBoiicTBa IEHCTBUH C

25 HpPPALMOHATIEHBIMU YU CJIAMU

26 CBoiicTBa IEHCTBUH C
UppalMOHATILHBIMU YU CIIAMU

7 CaoiicTBa neicTBUl C
HPPALMOHATIEHBIMU YU CJIAMU

28 CpaBHeHME UPPALIMOHATBHBIX YHUCEIT

29 CpaBHeHuE UppallMOHAIbHbBIX YUCEI
MHO0€eCTBO JIeHCTBUTEIbHBIX YHCEIL.

30 [IpencraBienust o0 pacIIMPEHUsAX
YHUCJIOBBIX MHOKECTB
JlommycTrMble 3HaYeHHsI IEPEMEHHBIX B

31 BBIPAKEHUSX, COJICPHKAITUX
apudmeTryecKue KBaapaTHbIE KOPHU
JlonmycTuMble 3HaUEHUSI IEPEMEHHBIX B

32 BBIPAKECHUAX, COACPKALIUX
apudmeTnyecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHBIE TPEOOPA3OBAHMS

33 BBIpXEHUH, CoIepKaluX
apudmeTryecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHBIEC TPEOOPA30BAHMS

34 BBIPAYKEHHI, COJIEPIKAIUX
apudMeTHIECKHe KBapaTHbIC KOPHU
ToxaecTBeHHbIE TPpeoOpa3oBaHUs

35 BBIPAXXEHUH, COAEPIKALLUX

apudmeTnyecKkue KBaapaTHbIE KOPHU




36

37

ToxnaecTBeHHbIE TPpeoOpa3zoBaHUs
BBIPAYKEHH, COJIEPKAILUX
apudmeTnuecKue KBapaTHbIE KOPHU
KonTponbhas pabora no teme
"KBaaparHsliii KOpeHb"

38

39

40

41

42

43

KBanpatHoe ypaBHEeHHE

dopmyiia KOpHEH KBaJIpaTHOIO
ypaBHeHus. KonnuecTBo
JIEHCTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHUSA

®opMyna KOpHEW KBAPATHOTO
ypaBHeHus1. KonnuecTBo
JIEHCTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHUSA

®opMya KOpHEH KBagpaTHOIO
ypaBHeHus. KonnuecTso
JEUCTBUTEIILHBIX KOPHEN KBAJAPAaTHOIO
YpaBHEHUS

®opMya KOpHEH KBagpPaTHOIO
ypaBHeHus. KonnuecTso
JEUCTBUTEIILHBIX KOPHEN KBAJAPAaTHOIO
ypaBHEHUSA

Teopema Buera

44

45

Teopema Buera

VYpaBHeHUsI, CBOJUMBIE K TUHEHHBIM
YPaBHEHUSIM UJIU K KBAJPATHBIM
ypaBHEHUSIM




YpaBHeHUsI, CBOAUMBIE K IMHEHHBIM

46 YPAaBHEHUSAM WIM K KBaJpPaTHBIM
YPaBHEHUSAM

47 KBanpatHoe ypaBHEHHE C TapaMeTpOM

43 Pemrenne kBagpaTHBIX YPaBHEHUM C
napameTpamu

49 Pemenue kBagpaTHbIX YpaBHEHUM C
napameTpamu

50 Pemennie kBaapaTHBIX ypaBHEHMI,
COJIEpIKaIMX 3HaK MOAYJIS

51 Pemrenne kBagpaTHBIX YpaBHEHHH,
CoJieprKaIlMX 3HaK MOAYJIs

57 YpaBHeHME KaK MaTeMaTu4ecKas
MOJIEJIb PEATIbHON CUTYyallun

53 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO
KBaJIpaTHBIX YPaBHEHU

54 KonTponbhas padbota no teme
"KBanpaTtHble ypaBHEeHuUs"

55 PanmonanbHbIe BBIpAKEHUS

56 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
palMOHATIbHBIX BBIPAXKEHUN

57 ToxnecTBeHHbIe TpeoOpa3zoBaHUs
palMOHaIbHBIX BBIPAXKEHUN

53 ToxnecTBeHHbIE TPeoOpa3zoBaHus
palMOHAIbHBIX BBIPAXKEHUN

59 ToxnaecTBeHHbIe TpeoOpa3zoBaHus

palruOHaJIbHBIX BI)Ipa)KeHI/Iﬁ




Anrebpaundeckas a1po0sb. JlomycTumblie

60 3HA4YEHUs IEPEMEHHBIX B IPOOHO-
paMOHATBHBIX BBIPAKEHUSIX
Anrebpandeckas a1po0b. JlomycTumblie

61 3HAYCHHSI ICPEMEHHBIX B IPOOHO-
paIOHATIbHBIX BBIPAKEHUSAX
AnrebGpanueckas Apoos. JlomycTumbie

62 3HAYCHHS TICPEMEHHBIX B IPOOHO-
paIOHATIbHBIX BBIPAKEHUSAX

63 OcHOBHOE CBOMCTBO ajiredpandeckon
npobu

64 OcHOBHOE CBOICTBO alredpanveckon
npobu

65 CrnosxeHue ¥ BHIYUTAHUE
anreOpandeckux apooeit

66 CrnoxeHue 1 BRIYUTAHUE
anredpandeckux apooeit

67 YMHOXKEHUE U JiefieHne
anreOpandeckux apooeit

68 YMHOXKEHUE U JiefieHne
anreOpandeckux apooeit

69 VYMHOXEHUE U [eJIEHNE
anredpandecKux apooei

70 Bossenenue anredpandeckoit 1podu B
CTETEeHb

71 Kontponbnas paboTa mo teme
" IpoOHO-palMOoHaIbHbIE BEIpAKEHUS"

72 JpoOHO-palnoHaibHble ypaBHEHUS




73

74

75

Pemenue npoOHO-paliOHAIbHBIX
YPaBHEHUU, CBOSIIMXCS K JIMHEUHBIM
YPaBHEHUSAM

Pemenue npoOHO-panoHaIbHbBIX
YpPaBHEHUU, CBOJISIIIMXCS K JIUHEHHBIM
YpaBHEHUSM

Pemenue 1poOHO-paiOHATBHBIX
ypaBHEHHI, CBOASAIINXCS K JIMHEHHBIM
ypaBHEHUSIM

76

Pemenue npoOHO-palioOHaIbHBIX
YPaBHEHUM, CBOAAIIMXCS K KBaJAPaTHBIM
YPaBHEHUSM

77

78

79

Pemenue npoOHO-palioOHaIbHBIX
YPaBHEHUM, CBOAIIUXCS K KBAaJAPaTHBIM
YpaBHEHUSM

Pemenne npoOHO-palioOHAIBHBIX
YpPaBHEHUH, CBOIAIINXCS K KBaIPaTHBIM
YPaBHEHUAM

Pemenne npoOHO-palioOHAIBHBIX
YPaBHEHUH METOJIOM 3aMEHbI
IIEPEMEHHOMN

80

Pemenue npoOHO-panmoHaIbHBIX
ypaBHEHUN METOJOM 3aMEHBI
MIEPEMEHHOMN

81

Pemenue npoOHO-panmoHaIbHBIX
ypaBHEHUN METOJOM 3aMEHBI
IIEPEMEHHOMN




Pemenue npoOHO-panioHaIbHbIX

82 YPaBHEHU METOJIOM 3aMEHBI
MEPEMEHHOM

23 Perienue TeKCTOBBIX 33Ja4 C TOMOIIIBIO
IpOOHO-pALMOHATIBHBIX YPaBHEHUI

84 Pemienue TeKCTOBBIX 33724 C TOMOIIBIO
JIPOOHO-pallOHAJIbHBIX YPaBHEHUN

85 Pemrenue TeKCTOBBIX 33724 C TOMOIIBIO
JIPOOHO-pallOHAJIbHBIX YpPaBHEHUN

26 Perienue TeKCTOBBIX 3aJa4 C TOMOIIBIO
IpoOHO-paLlMOHATIbHBIX YPaBHEHUI

87 Pemrenue TeKCTOBBIX 33724 C TOMOIIBIO
JIPpOOHO-pallOHAJIbHBIX YPaBHEHUN

28 Perienue TeKCTOBBIX 3aJ1au C TOMOIIBIO
JIpOOHO-pallMOHANIbHBIX YpPaBHEHUN

29 I'paduueckas uHTEpIIpeTALUS
YPaBHEHUH C IByMsI IEPEMEHHBIMU

90 KonTponbHas padbota no teme
" JIpoOHO-paliioHalIbHbIE YpaBHEHUS"

91 OO6nacTh ornpeieNeHUus] © MHOYKECTBO
3HaYeHUHN QPYHKIINH

9 OO6nacTh ornpeieNeHUus] © MHOYKECTBO
3Ha4YeHUH PYHKLIUU

93 CrniocoOsl 3a1anust GyHKIUH

94 I'padux pyHkImU

95 UreHue cBOMCTB PyHKINHU 11O €€

rpaduky. [Ipumeps! rpaduxos




GyHKIUH, OTpaXKAIOUIUX peabHbIe

MIPOIIECCHI
@OyHKIUY, ONHUCHIBAIOIIUE MIPSIMYIO U
96 00paTHyIO MPOIMOPLHUOHATIEHBIE 1
3aBUCUMOCTH, UX IrpauKu
@OyHKIUH, OUCHIBAIONIUE MIPSIMYIO U
97 00paTHyIO MPOMOPIHUOHATBLHBIC 1
3aBUCUMOCTH, UX I'pauKu
@OyHKIUH, OMUCHIBAIONIUE MIPSIMYIO U
98 00paTHYIO MPOMOPIUOHATBHBIC 1
3aBHCUMOCTH, UX rpaduku
99 @OyHKIMS y = X2 U €€ CBOMCTBA 1
100 OyHKIMS y = X2 1 €€ CBOICTBa 1
101 @ynkuua y = x3 u e€ cBoiCTBa 1
102 @OyHKIUA Y =K/X U e€ CBOICTBa 1
103 OyHKIMS Y =K/X U €€ CBOICTBa 1
104 QDyHKIUA y =VX U €€ CBONCTBA 1
105 Kontponbnas paboTa mo teme |
"Oyukun"
106 CreneHs ¢ 1eabpIM [TOKa3aTeneM 1
107 CBolicTBa CTENEHH C IEJIbIM !
MoKazaresieM
108 CBoiicTBa CTENEHH C LENIbIM :
MoKa3areieM
109 CBoiicTBa CTENEHH C LENIbIM !

IIOKa3aTcjIeM




[IpeobOpazoBanue BhIpaXKEHUH,
110 coJiepKalluX CTENEHHU C LETbIM
[I0Ka3aTesieM

[IpeobOpazoBanue BhIpaXKEHUH,
111 COJICPIKAILMX CTETIEHU C LIEJbIM
oKasaTelieM

[IpeoOpazoBaHue BEIpaXKEHUH,

112 COJICpIKAIIMX CTETICHU C LIEJIbIM
IOKa3aTelieM

113 CrangapTHbIN BUJ ynucaa

114 CrangapTHbIN BUJT YKCia

115 JlecTBUs ¢ YncIaMHu, 3alIMCaHHBIMU B
CTaHJapTHOM BHJIE

116 JlecTBUS ¢ YnclIaMHu, 3alIMCaHHBIMH B
CTaHJIapTHOM BHUE

PazMepbl 00bEKTOB OKPYKAOLIETO
117 MHpa, JJIUTEIBHOCTH IIPOLECCOB B
OKpY KaroIlleM MUpe

PazMepbl 00BbEKTOB OKPYKAIOLIETO
118 MHpa, JJIUTEIBHOCTH IIPOLECCOB B
OKpY KaroIlleM MUpe

Pa3mepsr 00bEKTOB OKPYIKAIOIIIETO
119 MHPA, JJIUTETBHOCTh MPOLIECCOB B
OKPY>KaIOIIIeM MHUPE

120 JleneHue ¢ 0CTaTKOM

CpaBHEHUS TENTBIX YUCEIT TIO MOTYJTIO
HATypaJIbHOTO YHCIa

121




122

123

CpaBHEHUS 1IEIbIX YUCET 10 MOAYIIIO
HaTypaJbHOIO YHcia

CBolicTBa CpaBHEHHI IO MOIYJIIO

124

125

CBolicTBa CpaBHEHUH 110 MOJYJIIO

OcraTku CYMMEI U IIPOU3BEACHUA I10
JaHHOMY MOAYJIIO

126

KonrponsHas pabora mo remam
"Crenenn", "lenumocts"

127

128

129

130

131

[ToBTOpenue u o6odmeHue. Pemenue
JIMHEUWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U CUCTEM JIMHEWHBIX
HEPABEHCTB C OAHOW IIEPEMEHHON

[ToBTOpenue u o6odmeHue. Pemenue
JIMHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN U CUCTEM JIMHEWHBIX
HEPABEHCTB C OJAHOW ITIEPEMEHHOMN

[ToBTOpenue u o6oOIIEHHE.
ToxnecTBeHHbIe TPeoOpa3oBaHUs
BBIPAKEHUH, COJICPIKAIINX
apu(pMeTHIECKIEe KBaIpaTHbIE KOPHU
IToBTOopenue u o6o0mmenue. Pemenue
KBaJpaTHBIX YpaBHEHUM. Pemenne
TEKCTOBBIX 33J[a4 C MOMOIIIBIO
KBaJ[PaTHBIX YPaBHCHUI

IToBTopenue u o6oOmenue. Pemenue
3a7a4 U3 pealbHON JKU3HH




[ToBTOpEeHME M 00OOIIECHNE.
132 ToxnecTBeHHbIE TPeoOpa3zoBaHUs 1
panMoHaIBHBIX BBIPAKESHUI

[ToBTOpenue u o6odmeHue. Pemenue
JIPOOHO-PAMOHANILHBIX YPaBHECHUH,

133 CBOJISAIINXCS K TUHEHHBIM HIIH K 1
KBaJpaTHBIM ypaBHEHUsIM. Pemenue

TEKCTOBBIX 33J1a4 C IOMOIIBIO IPOOHO-

palMOHAIBHBIX YPAaBHEHUI

[ToBTOpenue u o6odmeHue. Pemenue

134 TEKCTOBBIX 3a/1a4 Pa3JIMYHbIMHU 1
criocobamu
135 HroroBasi koHTpoIbHAs paboTa 1
136 [ToBTOpeHnue n 06?6IIICHI/IG. Pemenune |
3a/1a4y U3 peaabHOM KU3HU
OBHIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara

HU3YyYCHUA

DJIEeKTPOHHbIE
uugpossie
o0pa3oBaTejibHbIE

pecypchbl

@Oynkuus. CBolicTBa PyHKIMI: HYIIN
(GYHKINHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA (DyHKIUH,
IIPOMEKYTKH BO3pacTaHUs U yObIBaHUS
¢GbyHKUMHU, YETHBIE U HEeUETHbIE (PYHKIUH,
HauOoJIblIIee U HAMMEHbIIIee 3HaYCHUs
byHKIIUN

@Oynkuus. CBolicTBa QyHKIMI: HYIN
(GYHKINHU, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA (PyHKIUH,
MIPOMEKYTKH BO3pacTaHUs U yObIBaHUS
¢byHKIMY, YETHBIE U HEUETHBIE (QYHKIIUHY,
HauOoJbIIee U HAUMEHbIIEE 3HAUECHUS
byHKIIN

IToctpoenue rpadukoB GpyHKIHI ¢
MOMOIIIBIO ITPeoOpa3oBaHui

[Toctpoenue rpadukoB GpyHKINH C
MOMOIIIBIO TTpeoOpa3oBaHuit

KBagparsslii Tpéxunen. Kopau
KBaJIpaTHOI'O TPEXUICHA

PasnoxeHue KkBaapaTHOro TpEX4ieHa Ha
JIMHEWHBIE MHOKUTEIIN




Paznoxxenne KBaJApaTHOI'O TpéX‘IJ’ICHa Ha

7 JINHEMHBIE MHOKUTEIN

8 KBagparnunas pyHKIus u e€ CBOMCTBa

9 [Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

10 [TocTpoenue rpaduka KBagpaTHIHON
byHKIIH

1 [TocTpoenne rpaduka KBaApaTUIHON
byHKIUN

2 [TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN
[Tonoxxenue rpaduka KBaApaTUIHOMN

13 (GyHKIIUU B 3aBUCUMOCTH OT €&
ko3 purmeHToB
[Tonoxenue rpaduka KBapaTHIHON

14 (GYyHKINU B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB

15 Hcnonb30BaHne CBOKWCTB KBaAPATUIHOMN
GYHKIUM 1715 pelIeHus 3a1a4

16 Hcnonb30BaHue CBOKMCTB KBAAPATUIHON
GYHKIUY 1715 pelIeHus 3a1a4

17 Hcnonp30BaHue CBOKCTB KBAAPATUYHOMN
GYHKITUY 715 pelieHus 3a1a4

13 Crenennbie QyHKIIMHU C HATYPATbHBIMH
MOKa3aTeJsIMU, UX TPaQUKUA U CBOWCTBA

19 Crenennble GYHKIUHU C HATYpaIbHBIMU

MOKa3aTeIsIMH, UX TpapuKu U CBOKWCTBA




Crenennble GyHKIUHU C HATYpaJIbHBIMU

20 MOKa3aTeJsIMH, UX TparKH U CBOWCTBA

51 Crenennble GYHKIUU C HATYypaJbHBIMU
MOKa3aTesiMU, UX TpapuKu U CBOKWCTBA

” I'paduku GyHkmmii: y =Vx ,y =3Vx ,y=
| x|

3 I'padukn dyHKImit: y =Vx , y =3Vx , y =|
x|

4 I'paduxu Gynxmmit: y =Vx ,y =3x |y =
| x|

)5 KonTponbhas padota no teme
"Oyukuun"
[TonsiTHe O pereHny HePaBeHCTBRA C

26 OJIHOM mepeMeHHOM. MHOXKEeCTBO
peLIeHU HEPABEHCTBA

7 KBanpaTHble HEpaBEHCTBA C OJJHOU
IIEPEMEHHOMN

)3 KBanpaTHble HEpaBeHCTBA € OJJHOM
MepEMEHHOMN

79 Pemienue HepaBeHCTB rpapUUECKUM
METOJIOM U METOJIOM UHTEPBAJIOB

30 Perienue HepaBeHCTB rpapUUECKUM
METOJIOM U METOJIOM UHTEPBAJIOB

31 HepaenctBa, coneprkaine 3HaK MOIYJIst

32 HepaBeHctBa, coneprkaiiue 3HaK MOyJIs

13 Cuctembl HEpaBEHCTB C OTHOU

IIEPEMEHHOMN




34

35

CucreMbl HEpaBEHCTB C OJTHOM
MEPEMEHHOM

Pemenne TekCTOBBIX 3aJa4 C IOMOIIIBIO
HCPaBCHCTB, CUCTEM HEPABCHCTB

36

37

38

Pemenue TekcTOBBIX 3a/1a4 ¢ IOMOIIbIO
HEPABEHCTB, CUCTEM HEPABEHCTB
HepaBeHCTBO ¢ 1ByMs IEPEMEHHBIMH.
Pemenne HepaBeHCTBaA € IBYMs
[IEpEMEHHBIMU

I'paduueckuit MeTo perieHus CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

39

CucreMbl HEpaBEHCTB C JBYMsI
IIEPEMEHHBIMU

40

41

KontposnsHas paboTa o reme
"KBanpaTHsie HepaBeHCTBA"

bukBanpatHble ypaBHEHUs

42

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IPe0Opa30BaHuUil, 3aMEHbI
MIEPEMEHHOMH, rpaguuecKoro MeToa npu
pelieHnn ypaBHeHul 3-1 u 4-i creneHen

43

[IpuMepsl IpUMEHEHH METOZI0B
PaBHOCHUJIBHBIX IIPe0Opa3oBaHuil, 3aMEHbI
MIEPEMEHHOMH, rpagruecKoro MeToa npu
pelIeHNH ypaBHEHU 3-1 U 4-11 CTENeHeil

44

IIpuMepsl IpUMEHEHU METO0B
PaBHOCUJIBHBIX IIPE0Opa30BaHU, 3aMEHbI
MIEPEeMEHHOMH, rpaguuecKkoro MeToa npu
pelIeHnH ypaBHEHU 3-1 U 4-11 CTENeHeil




45

46

Pemenne npoO6HO-palioOHaIbHBIX
YPaBHEHUI U HEPABEHCTB

Pemenue npoOHO-panimoHaIbHBIX
ypaBHEHUN U HEPABEHCTB

47

48

49

Pemenue 1poOHO-paliOHAIbHBIX
YPaBHEHUI U HEPABEHCTB
Pemenne npoOHO-paliOHAIbHBIX

YPaBHEHUI U HEPABEHCTB

Pemenue cucrem ypaBHeHI/Iﬁ C ABYMsL
INEPEMCHHBIMU

50

51

52

Pemrenne cucreM ypaBHEHUN ¢ AByMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHEUHBIX YPaBHEHUN C ABYMS
MIEpEeMEHHBIMU

Pelrenne npocTenimmx cucrteM
HEJIMHEUHBIX YPaBHEHUN C ABYMS
[IEPEMEHHBIMU

53

Pemenne npocrenmmx cucrem
HEJIMHEUHBIX YPAaBHEHUN C ABYMS
[IEPEMEHHBIMU

54

Pemrenne npocrenmmx cucrem
HEJIMHEWHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

55

I'paduueckuit MeTOJI peIIeHus: CHCTEMBI
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMHU




56

57

58

I'paduaeckuii MeTo peIICHUsI CUCTEMBI
HEJIMHENHBIX YPaBHEHUN C ABYMS
[IEpEMEHHBIMU

CucreMa IByX HEJIMHEHHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU KaK MOJEIb
peasibHOM cUTyaluu

Cucrema 1ByX HETMHENHBIX YPAaBHEHUN C
IBYMsI IEPEMEHHBIMU KaK MOZEIIb
peaIbHOM CUTyaluH

59

Cucrema 1ByX HETMHEHHBIX YPaBHEHUH €
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
peanbHON CUTYalluH

60

61

62

Cucrema 1ByX HETMHEHHBIX YPaBHEHUH €
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
peanbHON CUTYalluH

Cucrema HETMHENHBIX YPaBHEHUH C
rapaMeTpoM
Cucrema HETMHENHBIX YpaBHEHUH ¢
rapaMeTpoM

63

64

65

Cucrema HETMHENHBIX YpaBHEHUH ¢
rapameTpom

IIpocreiimme HEpaBeHCTBA € ABYMs
IIEPEMEHHBIMHU U X CUCTEMBI
Kontponbras paboTa mo teme
"YpaBHEHMs1, HEpAaBEHCTBA U UX
CUCTEMBI"




TToustue uncioBon

66 nocienosarenbHocTu. KoHeunsie u
0eCKOHEUHBIE TIOCIIEIOBATEIILHOCTH
OrpaHuyeHHas OCIEA0BATEIBHOCTb.

67 MOHOTOHHO BO3pacTaroas
(yObIBaro11as) mMocyie10BaTeIbHOCTh
CriocoObI 3a1aHusI TOCTIEI0BATEIbHOCTH

68 OIHMCATEIbHEIN, TAOJUYHBIHN, C IIOMOILBIO
(hOopMyIIBI N-TO YJIeHa, PEKYPPEHTHBIN

69 ApudmeTrdeckas U TeOMETpUUIECKas
IIpOrpeccuu

70 ApudmeTrnueckas U reoMeTpudecKas
IIPOrpeccuu

71 CaoiicTBa 4ieHOB apupMETHIECKON U
T€OMETPUYECKON ITPOrPECCUI

7 CaoiicTBa 4jIeHOB apu(pMETHIECKON U
r€OMETPUYECKON ITPOrPECCUI

73 ®opMmyIibl N-ro 4jieHa apupMeTHdecKoil u
T€OMETPUYECKON ITPOrPECCUIt

74 ®opmyJibl N-ro 4jieHa apupMeTudecKoil u
T€OMETPUYECKON ITPOrPECCUt

75 ®opMyJIbl N-TO WieHa apuPMEeTHUECKO U
Tr€OMETPUYECKON ITPOTPECCUI
@DopMyJIbl CyMMBI IEPBBIX N YJIEHOB

76 apuMeTUYECKO U TeOMeTPHUECKON

Iporpeccuit




77

78

79

@opMyIIbl CyMMBI IEPBBIX N YICHOB
apu(METHUECKON U T€OMETPUIECKOI
Iporpeccuit

@opMyIIbl CyMMBI IEPBBIX N YICHOB
aprupMETHIECKON U TEOMETPUUECKON
nporpeccui

3a/1aun Ha MIPOLICHTHI, OAHKOBCKHE
BKJIa/Ibl U KPEIUTHI

80

81

82

3ajaun Ha MPOILICHTHI, OAHKOBCKHUE
BKJIAJIBI U KPEUTHI

3aaun Ha MPOLIEHTHI, OAHKOBCKUE
BKJIQJIBI U KPEIUTBI
3a/1auu Ha IPOLICHTHI, OAHKOBCKHE
BKJIQJIBI U KPEIUTBI

83

84

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIQJTBI U KPEUTHI

3&,[[8.‘11/1 Ha MMPOUCHTHI, OaHKOBCKHE
BKJIaZIbl U KPCJAUTHI

85

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIAJIbI U KPEAUTHI

86

[IpencraBnenue o CXOAUMOCTH
MOCJIEI0BATEIBHOCTH, O CYMMHUPOBAHUH
OECKOHEYHO yOBIBAIOIICH
Tr€OMETPUYECKON ITPOTPECCUH

87

[IpencraBnenne o CXOAUMOCTH
MOCJIeIOBATEIFHOCTH, O CYMMHPOBAHUN
OECKOHEYHO yOBIBAIOIICH
r€OMETPUYECKON ITPOTPECCUH




88

Metoa MaTeMaTHYECKON MHYKIIMU

89 MeTton MaTeMaTHYECKON UHTyKIIUU
KouTponbhas pabota no teme

90 "YucnoBble OCIEN0BATENBHOCTH U
nporpeccun”

01 Kopens n-it crenenu. CBoMcTBa KOPHS N-
W cTeneHu

90 Kopeunsb n-ii crenenu. CBoiicTBa KOpHS n-
i cTeneHu

93 Kopeunb n-it crenenu. CBoiicTBa KOpHS n-
U CTEeNEeHn

94 Crenens ¢ pallMOHAIBHBIM [1OKAa3aTEIEM
1 €€ CBOMCTBA

05 Crenens ¢ palldOHATBHBIM IMOKa3aTeIeM
" e€ CBOMCTBA

96 Cremnens ¢ palliOHATBHBIM ITOKa3aTeIeM
" €€ CBOMCTBA
ToxnecTBeHHbIe TpeoOpa3oBaHUs

97 BBIPAXKECHU, COAEPIKALUX KOPEHb N-U
CTETICHU
ToxnecTBeHHbIE TpeoOpa3zoBaHUs

98 BBIPAXEHUH, COEPKALUX KOPEHB N-1
CTETIEHU
ToxnecTBeHHbIe TpeoOpa3zoBaHUs

99 BBIpXEHUH, COIepKALUX KOPEHb N-i

CTCIICHU




100

101

102

ToxxnecTBeHHBIC TPEOOPA30BAHMS
BBIPXKECHHH, COJEPKAILUX CTEIEHb C
palMoOHaIBHBIM ITOKa3aTeIeM
ToxxnecTBeHHBIC TPEOOPA30BAHMS
BBIPKCHHH, COJEPKALUX CTETICHB C
palMoHaIBHBIM ITOKa3aTeIeM
KonTponbnas padota o Teme "CreneHb
C pallMOHaJIbHBIM MOKa3aTesiem"

103

[ToBTropenue u 0600menue. Yucna u
BBIYMCIICHHS (3aIIUCh, CPAaBHEHUE,
JIEUCTBHUS C JEHMCTBUTEIbHBIMH YHUCIAMH,
YKCIIOBas MpsMas)

104

105

106

107

[ToBropenue u 0600menue. Yucna u
BBIYMCIICHHS (3aIIUCh, CPAaBHEHUE,
JIEUCTBUS C JEHUCTBUTEIbHBIMH YHCIAMH,
qHCIIOBas MpsMas)

[ToBTOpenue u 0606menue. Yncna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
MIPOIIOPIINHN)

[ToBTOpenue u 0606menue. Yncna u
BBIYHCIICHHS (TIPOLIEHTHI, OTHOIICHHUS,
IIPOTIOPLINN)

[ToBTOpenue u o6obmenue. Yncna u
BBIUHCIICHHS (pellIeHue 3a1a4 u3
peanbHOM KU3HN)

108

[ToBTOpenue u o6o6menue. Ynucna u
BBIUMCIICHUS (pellieHue 3a1a4 U3
peasIbHOM JKHU3HH)




109

110

111

112

[ToBTOpenue u o6o6menue. Ynucna u
BBIYUCIICHUS (OKPYTJICHHE,
npuOIMKEHNE, OIICHKA)

[ToBTOpenue u o6obmenne. TekcToBbIe
3ajauu (pereHne TEKCTOBBIX 3a1a4
apru(pMETUYECKUM H aJIreOpandecKuM
crocobamu)

[ToBTOpenue u o6o0IIeHue. TeKCTOBbIC
3ajauu (pereHre TEKCTOBBIX 3a1a4
apu(METHYECKUM U AJITreOpandecKumM
crocobamu)

[ToBTOpenue u 0600meHue. TekcToBbIe
3aaun (peleHne TeKCTOBbIX 3aa
apudmeTryecKuM U anredpandecKum
crioco6amu)

113

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3aa4
apudmeTryecKuM U anredpandyecKum
crioco6amu)

114

[ToBTOpenue u o6obeHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a4
apudmeTryecKuM U anredpandecKkum
crioco6amu)

115

[ToBTOpenue u o6obmenne. TekcToBbIe
3a/1auu (pemeHrne TEKCTOBBIX 3a1a4
apuMETUUECKUM H alITeOpandecKum
crioco6amu)

116

[ToBTOpeHme u 0600IIEHNE.
Anrebpanyeckue BbIpaXKEHUS




117

118

119

120

121

(mpeobpazoBaHue anredOpanvaecKux
BBIPKEHUH, COIEPIKANIUX CTEIIEHb C
LIEJTIBIM TTOKA3aTeJIeEM )

[ToBTOpEeHME M 000OIICHNE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPKEHUH, COIEPIKANINX CTETICHB C
LIETTBIM TTOKA3aTeJIeEM )

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanyecKue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPKEHUH, COIEPIKAIIUX CTEIIEHB C
LIETTBIM TTOKa3aTeJIeEM )

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BbIpaXeHUs
(mpeobpazoBaHue areOpanyecKux
BBIPAKEHUH, COAEPIKAINX
apudmeTnyecKuil KBaJpaTHbIN KOPEHb)
[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXeHUs
(mpeobpazoBaHue anreOpanyecKux
BBIPAKECHUH, COAEPIKAINX
apudmeTnyecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o0oO0IIEHHE.
AnrebpanuecKue BbIPAKCHHS
(mpeobpazoBaHue areOpanyecKux
BBIPAXKECHMI, COIEPIKALUX
apudmeTnyecKuil KBapaTHbII KOPEHb)




122

123

124

125

126

127

[ToBTOpEeHME M 00OOIIECHNE.
AnreOpanueckre BbIpaXeHUs
(mpeoOpazoBaHMe LENBIX U IPOOHO-
panMoOHAIBHBIX BBIPAXKEHUH )

[ToBTOpEeHME M 00OOIICHNE.
AnrebpandecKkue BhIPpaKCHHS
(mpeobpazoBaHMe LENBIX U JPOOHO-
paIMOHAIBHBIX BRIPAKEHUH )

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanyecKue BhIpaKCHUS
(mpeobpazoBaHue LENBIX U IPOOHO-
paIMOHAIBHBIX BRIPAKECHUH )

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpanueckue BBIPaKESHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMoHaIbHBIX BEIPAXKEHUI)

[ToBTOpEeHue u 060061IEHNE.
Anrebpanyeckue BbIpaXeHUs
(pa3noxeHue MHOTOYJIeHa Ha
MHOYKHUTEIH, B TOM YHCJIE C
HCMOJIb30BaHUEM (POPMYIT COKpAILIEHHOTO
YMHOKEHUS)

[ToBTOpeHUe u 06001IEeHNE.
AnreOpandecKie BRIPaKSHHUs
(pa3nokeHrne MHOTOYJICHA Ha
MHOYKHUTEIH, B TOM YHCJIE C
UCIIOJIb30BaHUEM (HOPMYJT COKPALIIEHHOTO
YMHOKEHUS)




128

[ToBTOpeHuEe 1 0000IIEHNE.
AnreOpanueckre BbIpaXeHUs
(paznoxeHne MHOTOWICHA Ha
MHOKHUTEJIH, B TOM YHUCIIE C
MCIOJIb30BaHUEM (POPMYJI COKPAIIEHHOTO
YMHOKECHUS )

129

[ToBTOpenue u o0o0IIEHHE.
Anrebpanyeckue BbIpaXXKEHUS
(MOzIeTMpOBaHHUE C ITOMOILBIO GOPMYJT
peabHBIX MPOLIECCOB U SBJICHUI )

130

131

®ynkIuy (MoCTpOeHHUE, CBOMCTBA
M3YYCHHBIX (DYHKITHIA)

[ToBTOpenue u 06061eHue. yHKIUU
(mocTpoeHue, CBOMCTBA N3yUEHHBIX
GbyHKIHI)

132

[ToBTOpenue u 06o61eHne. yHKIUU
(moctpoeHue, CBOMCTBA M3YYEHHBIX

GbyHKIHI)

133

[ToBTOpenue u 06o61eHne. OyHKIUU
(rpaduueckoe perieHne ypaBHEHUM U UX
CHCTEM)

134

135

IToBTrOopenue u o6o0mmenue. PyHKIUU
(rpaduueckoe perieHne ypaBHEeHUH U UX
CHCTEM)

Hrorosas KOHTPOJIbHAA pa60Ta

136

[ToBTOpenue u 06o6menrne. PyHKIUN
(MozeTupoBaHUE peaTbHbIX MPOIIECCOB)




OBIIEE KOJIMYECTBO YACOB I10

[IPOI'PAMME 136







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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