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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0pa3oBaHMs: OHA OOECIIEUMBACT U3yUYEHHUE APYTUX AUCLUUIUIMH KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
NPONOJDKEHUS O0pa3oBaHMsT M s TOBCETHEBHOM KU3HH. Pa3ButHe Yy
OOy4arolmuxcs HAy4YHBIX TPEACTABICHUNA O TMPOUCXOKACHUU U CYIIHOCTH
anreOpandecknx aOCTpakIHii, crocobe OTpaKeHUS MaTeMaTUYeCKOW HayKon
SBJICHUA M TPOIIECCOB B TMPHUPOAEC M OOIIECTBE, pPOJM MaTEeMaTHYECKOTO
MO/JICJIMPOBAHUS B HAYYHOM IMO3HAHUH U B IPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaUeCTB MBIILJICHHUS, HEOOXOANMBIX IJIS afanTaliy B
cCoBpeMeHHOM IuppoBoM ob1mIecTBe. M3yueHue anredpbl oOecreunBaeT pa3BUTHE
yMEHHsI Ha0mIoAaTh, CpaBHHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHUYHOCTH MBILUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATh CBOU
NEHCTBUS, BBIBOJIBI, (POPMYIUPOBATh yTBepkIeHUs. OCBOEHHE Kypca aireOpsl
o0ecrneunBaeT pa3BUTHE JIOTHUECKOTO MBITIICHUS! 00YYAIOIINXCS: OHU HCTIONb3YIOT
JEAYKTUBHBIE M WHIYKTUBHBIC PacCyKICHHsS, O0OOIIeHHEe W KOHKPETU3aIHIO,
abctparupoBanue u aHajoruto. O0ydyeHue anreOpe HpeanoaraeT 3HaAYUTEIIbHBIHN
00BEM CaMOCTOSITENIBHOM 1€ATEIbHOCTH 00YyYaOIIUXCsl, TO3TOMY CAMOCTOSITEIHHOE
pelieHre 3afad  OOYy4aroOLUIUMUCS SIBIAETCA peaju3aluedl  J1eATeIbHOCTHOTO
NpUHIUIA OOYYEHHUS.

B crpykrype mnporpammsl y4eOHOro kKypca «AnreOpa» yriayO0naEHHOro
U3Yy4YEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JIMHUU:
«Yucna W BBIYUCIEHUA», «AJredpanyeckue BbIpaXEHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpYTMMH €ro JHHHSIMH. B Xome m3ydeHHs Kypca OOydaromuMcsi MPUXOAUTCS
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B cBsi3U
C 3TUM B MIporpammy yuyeOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKHW, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTHYeCKOro
oOpa3oBaHUsT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOUIMMUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTeNbHOH M CTPYKTYpPHOU
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAHHBIM
XapakTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JaBHEUIIIETO M3y4YeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYaromIuxcs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHON
XKU3HU. Pa3BUTHE MOHATHSA O YMCIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs



CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU 4YHCIaMH, (OpMHUpPOBAHUEM
MPEACTABICHUN O JEHCTBUTENHLHOM YUCTIE. 3aBEPIICHUE OCBOCHUS YHCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKkre BhIPaKeHUsD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTh. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHus y4eOHBI MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMaTUKH Kak s3bIKa s
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIUCAHMUS TMPOLUECCOB U  SABJICHUU
peanibHOTO Mupa. B 3anaun oOyuenus anredpe BXOIAT TaKKe JaTbHEHIIIee pa3BUTHE
JITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHQOpMATUKU, ¢  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKIMSAX KaK BaKHEHIIe MaTeMaTH4ecKOW MOJIETn
JUISL OTIMCAHUS ¥ UCCIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
obmiecte. M3yuenue MmaTepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
UCITIOJI30BaTh pA3JIMYHBIE BBIPA3UTENIBHBIE CPEJICTBA S3bIKA MATEMAaTUKU —
CJIIOBECHOT'O, CMMBOJMYECKOT0, IpaUuyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIU3ALNU U KYJIbTYPBHI.

VYrinyOnéHusiit Kypc anreOpbl XapakTepu3yeTcsl U3y4YeHUEM JOTOTHUTEILHOTO
TEOPETUUECKOI0 anmapaTa ¥ CBA3aHHBIX C HUIM METOJIOB pelIeHus 3aaad. Anredpa
SBJISIETCS SI3BIKOM JJISI OMUCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTeMaTU4yecKkoro MojenupoBaHus. Ilpu 3ToM camMu OOBEKTHI MaTEMaTUYECKHX
YMO3aKJIIOUCHU W TIPUHATBIE B airedpe TmpaBuia UX KOHCTPYHPOBAHUSA
CocOOCTBYIOT (POPMUPOBAHUIO YMEHUI OOOCHOBBIBATh U JOKa3bIBaTh CYKJICHUS,
pa3BUBAIOT MAaTEMAaTHYECKYIH0 MHTYUIIMIO, KPAaTKO M HAIVISIIHO PacKpbIBAOT
MEXaHU3M JIOTHYECKUX MOCTPOSHUI U y4aT uX NpUMEHEeHHI0. TeM caMbIM anredpa
3aHMMAeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYyYHO-TEOPETUYECKOTO
MBILUIEHUS 00YYarOIIUXCS.

CornacHo yuyeOHOMy IMiaHy B 7-9 Kkjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ielibl COJEpIKAHMS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEpPaBEHCTBa», « DyHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kinacce —
136 gacos (4 yaca B Heento), B 8 knacce — 136 yacos (4 yaca B Heiento), B 9 kiiacce
— 136 yacoB (4 Jaca B He/IeINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Pannonansupie uncna. CpaBHEHUE, YNOPSAIOYMBAHHE M apU(PpMETHUYECKUE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peaabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOLIEHTHI, TPUMEHEHUE OTHOIICHUH U
MPOTIOPIMI NIPU PELICHUH 3a/a4, pEelIeHUe 3a/1a4y Ha JBUKEHUE, paboTy, MOKYIIKH,
HaJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. UYETHble M HEYETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HauGonpiuit o0mumii 1eauTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEpalluU HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BelpaxkxeHre C IEpEeMEHHBIMU. 3HAUYECHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEeHHbIE TPEOOPA30BAHMS ANreOpanueCKUX BhIPAXKEHU.
JloKka3aTenbCcTBO TOKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LEJI0T0 BhIpaXXeHUs1 B MHOrowieH. KopHu MHOrousexa.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXKEHHH, KyO CyMMbl M KyO0 pa3HOCTH JBYX BBIpaXXEHHH, pa3HOCTb
KBaJIPaTOB JABYX BBIPAKEHU, TPOU3BEIECHUE PA3HOCTH U CYMMBI JIBYX BBIPaXKE€HUH,
CyMMa M pa3HOCTb KyOOB JIByX BBIPAKEHU.

PasnosxeHne MHOroulIeHa Ha MHOKUTENU. BbiHeceHne 0011ero MHOXKHUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJENb PEaJbHON CUTYyallUH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padyk TMHEHHOTO ypaBHEHMSI C ABYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHus. CucremMa JABYyX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOH I1ocKocTH. [IpuMepsl rpadukoB, 3agaHHbIX popMyiaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
orpeseneHus u 06aactb 3HaueHui pyHkuun. Criocoos! 3ananus Gyakuun. ['paduk
¢ynkiun. [loHATHS MakcMMyMa W MUHUMYMa, BO3pacTaHus MU yObIBaHUS Ha
PUMEPAX PEAIbHBIX 3aBUCUMOCTEH.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢dyuknuu Y = |X|. Kycouno-3a1anubie (GyHKIIHN.

8 KUIACC

Yucaa v BBIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne uppanMoHaIbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

[IpencraBimeHuss O pACIIMPEHUSIX YHUCIOBBIX MHOXECTB. MHOXecCTBa
HaTypaJIbHBIX, LEJbIX, PALMOHAJIBHBIX, IEUCTBUTEIbHBIX Ynicell. CPAaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELICHUIO YPAaBHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHUpA, AJIUTEIBHOCTh MPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B JAPOOHO-
palMOHAIBHBIX  BBIpaKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckod apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JIeJICHUE anreOpamdecKux JIpoOeH.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBajApaTHble KOpHH. TOXJEeCTBEHHbIE MPeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

CrerneHb ¢ 1IeNIbIM MOKa3aTesieM U e€ cBoiicTBa. [Ipeobpa3oBanue BoIpakeHUi,
COJIEpIKaIlX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOTO ypaBHEHUs. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPABHEHUSIM.
KBagpatHoe ypaBHEHHE C mmapaMeTpoM. PemeHne TEKCTOBBIX 3aay C MOMOILBIO
KBa/IPAaTHBIX YPABHEHUH.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHne  ApoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHCTBa. CloKEHHE
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JIuHeliHOEe HEPAaBEHCTBO C OAHOM MEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO0uacTh onpeaeneHnst 1 MHOXECTBO 3HaueHU (pyHkuuu. CriocoObl 3a1aHus
¢bynkuumid. ['padux dynkunn. Utenue cBoiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| # ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopens n-ii crenenu u ero cBoiictBa. CTENEHb C pallMOHABHBIM IT0Ka3aTeIeM
U €€ CBOWCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxxecTBeHHbIE TPeoOpa3oBaHUsl BBIPAKEHHM, COAEp)KalluX KOpeHb N-i
crenieHu. ToXIecTBEHHbIE MPEeoOpa30BaHUs BHIPAKEHUM, COAEPKAIIUX CTEIECHb C
paMOHAIBHBIM MTOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBaaparHsie ypaBHeHUs. [IpuMepbl TPUMEHEHUIT METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHU 3-ii U 4-11 CTENEeHE.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHMI C ABYyMs ITIEpEMEHHBIMU. Pemenue mpocrenmumx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pELIEHMs CUCTEMBI HEJTMHEHHBIX YpaBHEHUH € IBYMsI TepeMeHHbIMU. CrcTema AByX
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU KaK MOJIEb PEaJbHON CUTYaLIUH.

UucnoBele HepaBeHCTBA. PellleHne JNMHEMHBIX HEPaBEHCTB. /[oka3aTesbcTBO
HEPaBEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOWN. PemieHne KBaapaTHBIX
HEPaBEHCTB rpa)MYecKUM METOJOM U METOJOM HMHTEpPBaJOB. METO/l MHTEPBAJIOB
JUISl pallMOHAJIBHBIX HEpaBeHCTB. IIpocTelimue HepaBeHCTBA € TapaMETPOM.

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

HepaBeHcTBO C 1ByMs IlepeMEHHbIMHM. PelleHne HepaBeHCTBa C JIBYMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C ABYMsI IEpeMEHHBIMHU. [ "paduueckuii MeTo
pELICHHS] CUCTEM HEPAaBEHCTB C IBYMs IEPEMEHHBIMHU.

DOyHKUIMHA

Oyukrusa.  CBoiictBa  QyHKUMA:  Hynd  (QYHKIIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, IPOMEKYTKHA BO3pACTaHHs M yObIBaHUSA (PYHKIUH,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢QyHkiaus u e€ cBoicTtBa. Mcmonp3oBaHHE CBOMCTB
KBaJpaTUYHOUN PyHKIMM J71s1 perieHus 3aaad. [loctpoenune rpaduka KBaapaTHIHON
dbynkuuu. Ilonoxxenue rpaduka KBaapaTUIHOW (YHKIIMA B 3aBUCUMOCTH OT €€
ko> punuentos. I'padpuxn Gynxmmii y =ax2, y = a(X — m)2u y = a(X — m) +n.
[TocTpoeHue rpagukoB GyHKIIHMI C TOMOIIBIO TPE0OPa30BAHUIMA.

Jpo6Ho-nuueiinas Gyuknus. MccnenoBanue GyHKIIHIA.

Oynkius Y = X" ¢ HaTypaIbHBIM MOKa3aTeneM N u e€ rpaduxk.

YuciioBble MOCTAECA0BATEILHOCTH H IPOTPEeCCHU



[Tonsitue uwcnoBodt mocienoBaTenbHOCTH. KOHeuHbIE W OECKOHEYHBIE
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTpuyeckas mporpeccur. (CBOHCTBa UJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomMeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEIUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOT'PAMMbBI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEH JKU3HU I YCHEIIHOW NpodeccHOHanbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypOW Kak CpeJCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHSI  3J0pPOBOrO  00pa3a JKM3HU  (370POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX TPOOJIeM U MyTel UX PEeIICHUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y NPYTUX JIOJIEH, MpUOOpeTaTh B COBMECTHOW JEATEIIHbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JACHHUIUTHI COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (POPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIbHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXIYy MOHATUSAMH, (POpMyIUpOBaATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIOJB30BAHHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TO3UIINIO, MHCHHUE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHWS, HMCCIEAOBAHMS, OKCIEPUMEHTAa, OIICHHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMAIMK, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIPUHUMATH U (POPMYITHPOBATH CYKACHUSI B COOTBETCTBUU C YCIIOBUSIMU U
HEJISIMHA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/ OOCYXIIeHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY O0OCYKIaeMON TEMHI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEeIlIeHHUs, COIMOCTABISATH CBOHM CYXXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3eHTALUU U 0COOCHHOCTEN ayTMTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThl THpU pEUIeHHHM Y4eOHBIX MaTeMaTHYEeCKHX 3a/]ad, MPUHUMATh LEJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTE MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B IPynmoBbIX ¢opMax padboThl (00CyxkaeHUS, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbD) U UHBIE); BHIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATh
CBOM JICWCTBUA C JPYTMMHU YJIC€HAMH KOMaH/bI, OIICHUBATh Ka4yeCTBO pe3yibTara
KAaueCTBO CBOETO BKJIAJA B OOIIMI pe3yJbTatT M0 KPUTEPHUSIM, CPOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pelIeHus 3adaud (WId €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOAMM CaMOMNPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaNJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHSATH MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHM TPU H3yYCHHUH MaTEMaTHYeCKHMX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsia ¥ BbIYMCIEHUS

PammmonansHbBIE UnCHa.

[lepexoauTh OT OHOM (OPMBI 3allUCH YHCEN K JIpyrod (mpeoOpa3oBHIBATh
JECATHYHYIO Tp0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUUHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

Vcronp30BaTh MOHITHS MHOXKECTBA HATypaIbHBIX YHCEN, MHOYKECTBA IEIBIX
YuCedl, MHOXXECTBA pAIlMOHAIBHBIX YHCET TPH PEHICHUW 3a7ad, TPOBEICHUU
pacCcyXJIeHUN U TOKa3aTeIbCTB.

[TonrMaTh U OOBICHATH CMBICIT TTO3UIIMOHHOM 3aIMCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M YIIOPSIOYMBATH PAIIHOHATLHBIC YHCTIA.

BrITIONTHSTE, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHEC
JEHUCTBUS C PAIMOHATLHBIMU YHCIIAMH, UCTIOJIB30BaTh CBOMCTBA YHCEN U TPaBHIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE NEHCTBUS CO CTEIICHSIMHU C HaTYpaJIbHBIMHU ITOKA3aTEIISIMHU.

HaxonuTh 3Ha4YeHHs] YHUCIOBBIX BBIPAKCHHM, COIASPIKAIIUX pPAIMOHATLHBIC
YuCcia W CTENCHH C HATypalbHBIM IIOKa3aTeleM, NPUMEHSITh Pa3sHOOOpa3HbIC
CrIoCOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHHS
MIPU PEIICHUHU MPAKTHUCCKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

OKpyTJISITh YKcCla ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE 110 CMBICTY MPAKTHYSCKOM
CUTYaIlMH, BBITIOJHATh TPHUKUIKY M OICHKY pE3yibTaTa BBIYUCICHHUH, OICHKY
3HAYCHUN YHMCIIOBBIX BRIPAKCHHM, B TOM YHCJIC MPU PEIICHUN PAKTHICCKUX 3a1a4.

Pemare TekcToBBIC 3amaund  apUOMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEPTEXKHU, IPYTHe CPEACTBA TMPEACTABICHHUS JaHHBIX MpU
pelIeHuN 3a1a4.

PemaTte mpakTHKO-OPHMEHTHPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIIMOHANBHOCTIO BEJIMYMH, NPOICHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4d ¢ YY4ETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBONMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

JleTMMOCTb.



Jloka3pIBaTh U MPUMEHSTH MPU PELICHUH 3a]1a4 MIPU3HAKU JIEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIbIX YUCE.

PacknaapiBaTh HA MHOKUTEIIM HATYpaabHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOmBIIMI OOIIMIA JACNUTETh W HAaUMEHBbIEE OO0INee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PEIICHUH 3374, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJII, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AnredOpandecKkue BbIPAKEHUS

BripaxkeHus ¢ nepeMEeHHBIMH.

Hcronp30BaTh anredpandecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TTIPUMEHSTH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30oBaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXJIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTBA.

MHoOrouneHsl.

BoInonHITh mpeodpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWIEH ITPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BoinonuaTs neicTBus (CI0KEHHUE, BBIUUTAHUE, YMHOXKEHHUE) C OJTHOUYJICHAMU
U C MHOTOWICHAMH, TPUMEHSTH (POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaJIpaT U
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylIeCTBISATh Pa3I0KEHUE MHOTOWICHOB HA MHOMXUTEIU C TTOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJSI, TPYIIIUPOBKHU CllaraeMbIX, TPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensTh npeodpa3oBaHsl MHOTOWICHOB JIJISi PEIICHHS Pa3IMYHbIX 3a7a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEealIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
nepexojia OT UCXOAHOTO YpaBHEHUS K paBHOCUIILHOMY emy. [IpoBepsTh, sBIsIETCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
MePEMEHHBIMH, MOJIb3YSICh TPa(UKOM, MPUBOJAUTH IPUMEPHI PEIICHUs] YPABHEHUS.



Pemmath cucteMbl ABYX JHMHEMHBIX YpaBHEHHM C ABYMS MEPEMEHHBIMU, B TOM
yucle rpaduyecKu.

CocTaBnaTh M peuiath JHUHEWHOE YpaBHEHUE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 337a4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunate! u rpaduxmu.

N300pakath HaA KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, UHTEPBAJIbl, 3aMUCHIBATh YUCIOBBIC MPOMEKYTKH Ha
anre0panyecKoM s3bIKe.

OTmeuaTs B KOOPAMHATHOM IIIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKIMH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMUYMHAMHU: CKOPOCTh, BPEMsI, PAcCCTOSHHUE, I[€Ha, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM PabOTHI.

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

[Tonumate rpadguueckuii cnoco® MpeAcTaBIEHUS U aHaIU3a UH(poOpMaluH,
U3BJIEKATh U MHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPa(UKOB pealbHbIX IPOLECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyaM (yHKIMH, TPOMEXKYTKH 3HAKONOCTOSIHCTBA (DyHKLUH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAWOOJIbIIIEE U HAWMEHBIIIEEe
3HauYeHUS (PYHKIIN).

Hcnons3oBath rpaduku A UCCIEAOBAaHUS MPOIIECCOB U 3aBUCHMOCTEH, TIpU
peleHny 3a7a4 U3 APYyrux y4eOHbIX MPEeIMETOB U PEAIbHOM KU3HH.

K konIiry oOyuyeHust B 8 ki1acce o0y4aromuiicst MOTyYUT CIASTYIOUINE MPEIMETHBIC
PE3YIBTaTHI:

Yucaa v BIYMCICHUSA

HppaunonanpHbIe YHCIIA.

[IoHnMaTe W HKCHOJIB30BaTh IMPEACTABICHUS O PACIIMPEHUNA YHCIOBBIX
MHOKECTB.

CB00OOHO OTepUpPOBATh MOHSATUSIMU: KBaJPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJpaTHBIN KOPEHb, UPPAIIMOHATBLHOE YKCIIO, HAXOAUTh, OLICHUBATh KBA/IPATHbHIC
KOPHH, UCITIOJIB3YsI TPU HEOOXOAUMOCTH KaJIbKYJISITOP, BRIMOTHSATH IPEOOPa30BaAHUS
BBIPAKECHUH, COJAEPKAIINX KBAAPATHBIE KOPHH, UCITOJIB3YsI CBOMCTBA KOPHEU.

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE AEHCTBUTEIIBHBIX
quces U1 CPAaBHEHUS, OKPYTJICHUSI M BBIUUCIICHHUH, N300pakaTh IEUCTBUTEIbHbBIC
YHCJIa TOYKaMH Ha KOOPAWHATHOM MIPSMOM.



Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JECATHUHBIX
npobeit m crenenerd yucia 10, 3anMchIBaTh M OKPYIVIATh YHCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOOHO OIIEpUPOBATH MOHATHUEM OCTATKA 110 MOJTYJIO, IPUMEHATH CBOWCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTh OCTATKU CYMMBbI M IIPOU3BENCHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoOHO-pallnOHAIbHBIE BEIPAKEHUS.

Haxoaute pomycTuMble 3HAYEHUS] MEPEMEHHBIX B JIPOOHO-pallMOHAIbHBIX
BBIPAKECHUSAX.

[IpuMeHsATh OCHOBHOE CBOWMCTBO PallMOHAIILHOM APOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0lieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux apo0ei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHMs BEIPAXKEHHUM JI pEHIEHUS Pa3IMYHbIX 3a7a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

IIpyMeHATE IOHATHE CTENEHH C LEJNbIM  II0Ka3aTeJIeM, BBIIOJIHATh
npeoOpa30BaHus BbIpAXKEHUH, COAEPIKALUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nomycTumele 3Ha4€HNs IEPEMEHHBIX B BBIPAKECHUAX, COAEPKALINX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HpPPALMOHANBHBIX BBIPAKEHUH, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

PemaTe kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNIbHbIE YPaBHEHMUS.

Pemlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIOXKHBIE CHCTEMBI
JIMHEWHBIX YPaBHEHUH C IMAPAMETPAMM.

[IpoBOAUTE WCCIIEIOBAaHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpPUMEHEHUEM rpauuecKux MpecTaBIeHu (yCTaHaBINBATh, UMEET JIM ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PELICHMS, €CJIM UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexoauTh OT clOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJENN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M IOJIYYEHHBIN PE3yJIbTarT.

[IprMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JIsI CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUIECKYIO
WJUTFOCTPALI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.



DOyHKIUU

[TornmMaTe ¥ WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHSTHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMS), OMPENCIITh 3HAUYCHHE (YHKIHMHA 10 3HAYCHUIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crpouts rpaduku PyHKIUH , OMUCHIBATH CBOMCTBA YUCIOBOM (YHKIIUHU IO €€

rpaduky.

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MoIyyuT CIeAYIOIUe MPeIMETHbIC
pe3yJIbTaThI:

Yuciia 1 BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATHUSAMU: KOPEHb N-Ml CTENEHW, CTENEHb C
palMOHAJIBHBIM TIOKA3aTelIeM, HAaXOAWTh KOPEHb N-I CTENEHU, CTEHNEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl MpU HEOOXOJUMOCTU KaJbKYJISTOD,
IIPUMEHSITH CBOMCTBA KOPHS N- CTENEHU, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YHCEN NPU PEIICHHUU
3a/1a4, MPOBEACHNUN PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIbHBIE YHUCJA, OKPYIJIAThH
JIEWCTBUTEIBHBIC YUCIA, BBIMIOJIHATh MPUKUJIKY PE3YJIbTaTa BBIYMCICHUHN, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

AJuiredOpanyecKue BbIPpaKEeHUA

CB0OOHO OnEepUpPOBaTh MOHATHEM KBAJPATHOTO TPEXUIEHA, HAXOAUTh KOPHU
KBaJPaTHOTO TPEXWICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEWUHBIC MHOXKUTEH.

YpaBHeHHS U HEPABEHCTBA

PermaTe nuHeNHbIE U KBaIpaTHbIE YPAaBHEHUS, YPABHEHHUSI, CBOSIIHUECS K HUM,
JIPpOOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemiats HECIOKHbBIE KBAJIPATHBIE YPABHEHUS C MTAPAMETPOM.

Pewate nMHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJOB, M300pakaTh PEIICHHME HEPABEHCTB HA YHCIOBOM MPSIMOM,
3aIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucrempl ABYX JIMHEHMHBIX YPAaBHEHHH C JABYMsI NEPEMEHHBIMU WU
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

PemaTe HECIOKHBIE CUCTEMBI HEJIMHEMHBIX YPAaBHEHUH C ITIApAMETPOM.

[IpuMeHsATh METOABl PABHOCUIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpaduaeckoro MeTo/1a Py PeIieHUU YpaBHeHHM 3-11 1 4-i cTeneHel.

Pemate cucTeMBbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIICHHE CUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CUMBOJIOB.

Pemlatb ypaBHEHHs, HEpPABEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OTrpaHUYEHUSIMU, HAITPUMEP, B LIEIIbIX YHCIIAX.



[IpoBOAUTE MCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YHCIIE C
IpUMEHEHHEM rpaUuecKux MpeICcTaBIeHH (YyCTaHaBIMBATh, IMEET JIM YPaBHEHHE
WIM CHCTEMA YPaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3alauM  aJreOpanvyeckuM CIOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI JUISl COCTABIICHHS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMd WIM NPUKIAJHOM 3a1adu,
MHTEPIPETUPOBATH NIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOrPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, TIpapuk
byHKIIMKM, TpsMas MPONMOPLUUOHANBHOCTb, JHHEWHas (QyHKuMUA, oOpaTHas
IPOMOPIMOHATILHOCTD, Tapaboia, runep0osia, KyCOUHO-3aJaHHas (PYHKIIHSL.

UccnenoBath pyHkuuio 1o e€ rpaduky, yCTaHaBIMBAaTh CBOMCTBA (DyHKLIMIA:
0o01acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKOMIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHus M YObIBaHUSA, YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBajpaTUyHyI0 (QYHKIHIO 110 (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Omnpenensts nojiokeHre rpapuka KBagpaTuyHOW (PYHKIIUU B 3aBUCUMOCTH OT
e€ ko PpULIUEHTOB.

Crpoutrb rpaduk KBagpaTH4YHOHM (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJIpaTUYHON QPYHKIMU 110 €€ rpaduKy.

Hcnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a/1a4.

Ha nmpumepe kBaapatudHoit GyHKIMH CTpouTh rpaduk yHkiuu y =af(kx +
b) + ¢ ¢ momomrkio mpeoOpazoBanuii rpaduka GyHkuu y=Ff(X).

WnnmrocTpupoBaTh ¢ MOMOMIBIO TpaduKa peaabHyI0 3aBUCUMOCTbD W MPOLIECC
10 X XapaKTEPUCTHUKaM.

ApupmMernyeckass ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOIHO ONEPUPOBATH MOHATUAMHU: MOCIEI0BATENBHOCTD, apu(MeTHUECKas
Y TEOMETPUYECKASI IPOTPECCUMN.

3amaBaTh IOCJENOBATEIBHOCTH pPAa3HBIMU CIIOCOOAMH: OINMCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCICHHUS C HUCHOJb30BaHUEM (GopMyln N-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX N YJICHOB.

N300pakarh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IIJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337aui U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBIX
TEXHOJIOTUH).



PacriosnaBaTh W TNPUBOAUTH TPUMEPHl KOHEYHBIX M OCCKOHEYHBIX
MOCJICIOBATEIPHOCTEH,  OTPAHWYEHHBIX  MOCJIEI0BATEIHLHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIONIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh mpecTaBIeHrne O CXOIUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMy 0€CKOHEYHO yOBIBAIOIICH T€OMETPHUECKOMN MPOTPECCHH.

[TpumMeHsATh METOT MaTEeMAaTHYECKOW UHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mpaxrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonanesHelie uncna (MOBTOpEHUE)
2 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}E N CUCTEMBI 10 1
YPABHEHMU M. Jlunelinble ypaBHEHUS
5 UNCJIA U BBIUNCJIEHHMS. Crenens ¢ 5
HaTypaJibHBIM NIOKa3aTelleM
6 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIbl COKPAIEHHOTO YMHOXEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUUN. Jluneiinas pyHKIMs 16 1
YPABHEHUA U CUCTEMBI
10 YPABHEHUMMU. CucreMbl IMHEHHBIX 14 1
ypaBHEHUH
11 [ToBTOpenue, 0600MIIEHNE, 8 1

cUCTEMaTH3aInsI 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepaBenctBa
5 UNCJIA U BBIUNCJIEHUW . KBaapatHbrit 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparusle ypaBHeHUS
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoOHO-palinoHaNbHbIe BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu
8 UNCJIA U BBIYUCJIEHUS. enumocTth 7 1
9 [ToBTOpEHwUe, 06o6meHI:Ie, 10 1
CUCTEeMaTH3aIusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA N1 HEPABEHCTBA. 15 1
KBagparusle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHUH
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 1
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
6 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoka Konrtpoabnbie IIpakTnueckue Aara tuppossie
Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIEC
padoThI padoThI pecypest
1 [ToBTOpenue. ParmonanbHbIe Yncia 1
[ToBTOpenue. CpaBHeHue,
2 YIOPSAOYMBAHUE U aprUPMETHUECKUE 1
JICHCTBUSI C pallMOHAIbHBIMU YUCIAMHU
3 [ToBTrOpenue. Yucnosas npsmas, 1
MOJ1yJIb YHClia
[ToBTOopenue. [IporeHTHI, 3aNUCh
4 IPOLIEHTOB B BUJIE€ ApoOU U Apodu B 1
BU/JIE TPOIIEHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a1a4u 1
Ha MIPOLICHTHI
5 IToBTOpenue. Tpu OCHOBHBIE 3a1a4n 1
Ha TIPOIICHTHI
7 IToBTOpenue. Penienre TeKCTOBBIX 1
3a/1a4 apuhMETHUYECKUM CTIOCOOOM
[ToBTOpenue. Pemenue 3a1ay u3
8 peabHOM MPAaKTUKK Ha YacTH, IPO0H, 1
MPOLICHTHI, IPUMEHEHUE OTHOLIEHUHN U
MIPONOPLUHI P PELIEHUH 33124
9 [ToBTOopenue. Pemenue 3a1ay us3 1

peasbHON MPAaKTUKU HA YacTH, Apoou,




MPOLICHTHI, TPUMEHEHUE OTHOLICHUHN U
MPOIMOPUUI IPU PElICHUH 3a7a4

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHne 3aa4 Ha JABIKEHUE, padoTy,
MOKYTIKH, HAJIOTH

1 KonTponbhas pabota no teme
"PanmonanbpHele ynuciaa'

12 Koopaunara Touky Ha TIPSIMOMA

13 UmcnaoBbie MTPOMEKYTKH

14 YucnoBbie TPOMEXYTKU

15 Paccrostare Mex 1y AByMs TOUKaMH
KOOPJIMHATHOMU IIPSMOM
[IpsimoyronbHas cucTeMa KOOpAMHAT.

16 AoOcuucca v OpJIHAaTa TOYKU Ha
KOOPAMHATHOM IIOCKOCTH
[IpstmoyronbHas cucTeMa KOOpAMHAT.

17 Aflcmucca v opHaTa TOUKH Ha
KOOPJMHATHOM TIIOCKOCTH

18 [Tpumeps! rpaduKkoB, 3aaHHBIX
bopmynamu

19 Urenue rpadMKoB pearbHBIX
3aBHCUMOCTEN

20 OYHKIMOHAThHBIE 3aBUCUMOCTH
MEX1y BETMIYMHAMH
[Tonstue pynkuuu. OyHKIUSA KaKk

21 MaTeMaTh4YecKasi MOJIeJb PEaIbHOTO

mnmponecca




[onsarue pynkunu. OyHKIUSA KaK

22 MaTeMaTH4iecKas MOJIeb PeaJbHOro
nporuecca
[onsarue pynkunu. OyHKIUS KaK

23 MaTeMaTh4yecKasi MOJIeb PeaIbHOrO
nporiecca

24 OO6nacth onpeaesieHus ¥ 00J1acTh
3HaYeHUN PYHKIUU

o5 OO0nacth onpeaeIIeHus ¥ 00J1acTh
3HauUEHUN PYHKIHUU

26 Crioco0bI 3a1aHus PYHKIIUU

27 I'paduk pynkunu

08 KonTtponpsHast pabora o Teme
"Koopnunats! u rpadpuku. Oyaxmm”
Bripaxkenue ¢ nepeMeHHBIMU.

29 3Ha4YeHNE BBIPAKEHHS C
NIepEeMEHHBIMH
BripaxkeHue ¢ nepeMeHHbIMU.

30 3HauEHUE BBIPAXKEHUS C
TIepEMEHHBIMH
BripaxkeHue ¢ nepeMeHHbIMU.

31 3HauEHUE BBIPAXKEHUS C
HepEeMEHHbIMU

32 IIpencraBieHune 3aBUCUMOCTH MEKTY
BEJIMYMHAMU B BUJIE (OPMYITBI

33 [IpencraBnenne 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B BUJIE (POPMYITBI

34 Boruucnenus no ¢popmynam




35

Beruncnenus o hopmynam

VYpaBHeHuUe ¢ OHON TEPEMEHHOM.

36
Kopens ypaBHeHuUs

37 CBolicTBa ypaBHEHUM C OJTHOU
NepEeMEHHOMN

38 CBoiicTBa ypaBHEHHI C OJTHOM
MEPEMEHHOM

39 PaBHOCHIIBHOCT YpaBHEHUIT

40 VYpaBHEHUE KaK MaTeMaTu4decKas
MO/IeJIb PEANbHOM CUTYaIH

41 Yucno KopHeH JIMHEMHOTO YPaBHEHUS

42 Yucno KopHEH TUHEHHOTO ypaBHEHUS

43 Pemenne TeKCTOBBIX 3a1a4 ¢
IIOMOIIBIO JINHEWHBIX YPAaBHEHHUN

m JluneliHoe ypaBHEHUE, cozieprKallee
3HaK MOJYJIS
KonrtponbHas pabora no remam

45 "BbIpakeHus ¢ nepeMeHHbIMA",
"JIuHelHbIe ypaBHEHHS"

46 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM

47 CBoiicTBa CTENEHU C HATYpaJIbHBIM
nokasaresieM

48 CBolicTBa CTENEHH C HATYpaJIbHbIM
nokasaresem

49 CBolicTBa CTENEHH C HATYpaJIbHbIM

IIoKa3aTcjiemM




3ammch Ynuciia B JECATUIHON

S0 MO3UILIMOHHON CHCTEME CUHCIIEHUS .
51 3anuce 4yKucia B JSCATHYHON 1
MMO3UIMOHHOMN CUCTEME CUMCIICHUS
59 Onuounenbl. OTHOWICH CTaHIAPTHOTO 1
Buaa. CTeneHb OMHOWIECHA
53 OpnHowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buaa. CTeneHb OHOYICHA
MHuorousiensl. MHOrOWIEH
o4 crangaptHoro Bujaa. CTeneHnb 1
MHOTrO4JIEHA
MHorousnensl. MHOrO4JIEH
55 cTraHaaptTHoro Buja. CTeneHb 1
MHOTrO4JIEHA
56 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1
57 CioKeHne U BEIYUTaHUE MHOTOYJIEHOB 1
58 CrnokeHne U BEIYUTaHUE MHOTOYJICHOB 1
59 YMHOXXEHNE U [AeJIEHe MHOTOUYICHOB 1
60 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
61 VYMHOKEHUE U JIeJIEHHE MHOTOUYJICHOB 1
62 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
63 [IpeobpazoBanue 1EIOTO BHIPAKECHHS 1
B MHOTOWIEH
64 [IpeoOpazoBanHme ETOTO BEIPAKECHHS 1
B MHOTOWIEH
65 [IpeoOpazoBanHue 11€7T0TO BBIPAKEHUS 1

B MHOTI'OYJICH




66

KopHu MHOrOuneHa

67

68

KOpHI/I MHOIo4JI€cHa

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHusl ATreOpanyecKux
BBIPAXKEHUM

69

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHus ANreOpanIecKux
BBIPAXKEHUM

70

71

72

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUI

ToxnectBo. ToXxnecTBEHHBIE
npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUI

ToxnectBo. ToxnecTBEHHBIE

npeoOpa3oBaHus anredpandeckKux
BBIPAKECHUI

73

74

75

JlokazaTenbCTBO TOXKJIECTB

KonrtponbHas pabora no remam
"CrermneHb ¢ HaTypaJbHbIM
nmokaszareiieM", "MHuorouneHs!"

KBagpat cymMBl 1 KBaJipaT pa3HOCTH
JIBYX BBIpaXXEHUH

76

KBaapar cymMMbI HECKOJIBKHX
BBIPKECHUI

77

78

Ky6 cymMmbI 1 ky0 pa3sHOCTH ABYX
BBIPAKECHUI

Pa3zHoCTh KBaJpaTOB JABYX BBIPAXKEHUN




IIpousBenenune pa3HOCTH U CYyMMBI

7 JIBYX BBIPAXKECHUI

80 [IpousBenenue pasHOCTH U CyMMBI
JBYX BBIpaKCHUU

81 CymMa # pa3HOCTb KyOOB JIBYX
BBIPAXKEHUI

82 CymMa u pa3HOCTh KyOOB IBYX
BBIPAXKEHUM

83 Pa3znoxxenne MHOrousneHa Ha
MHOKUTENH
[Ipou3sBeneHrne pa3HOCTU CYyMMBI JBYX

84 BBIpQXEHHI, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIpAQXEHUH

85 Pa3znoxenne MHOrouneHa Ha
MHOHUTEIH

86 Boinecenue 00111ero MHOKUTEINS 3a
CKOOKH

87 Merton rpynnupoBKu
KonTponbHas padbora no teme

88 "DopMyITBI COKPAIIEHHOTO
YMHOXEHHS"

89 JemumocTh nensix uncen. CBoiicTBa
JEIUMOCTH

90 JemumocTs 1enbix uucelr. CBoicTBa
JEIIMMOCTH

01 IIpoctele u cocraBHble uncna. YETHbIE

1 HEUYETHBIEC YHCIIa




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

%2 6,9, 10,11 1
93 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 1
3,6,9, 10,11
[Ipu3HaKu JeTMMOCTH CYyMMBI U
94 MIPOM3BEICHUS LIEIIBIX YUCEI MPH 1
pelLIeHun 3a1a4
HauOonpmmii o0Imui AeIuTens U
95 HauMeHbIee olIiee KpaTHOE JBYX 1
qHCe
96 B3aumno mipocTeie dncna 1
97 Aunroput™m EBknupa. Jlenenue ¢ 1
OCTaTKOM
08 CpaBHEHUS TEIBIX YUCEI TI0 MOIYITIO 1
HaTypaJIbHOTO YHCIIa
99 Jlunetinas QyHkIws, e€ cBoiicTBa 1
100 Jluneiinas QyHkius, e€ cBoiicTBa 1
101 Jluneitnast pyHkuus, e€ cBolicTa 1
102 I'padux nuHeiHOM QyHKIIMM 1
103 I'paduk nmuHeitHON QyHKIINN 1
104 I'padux nuHeiHOM QyHKIMM 1
105 I'paduk nmuHeitHON QyHKIINN 1
106 I'padux pyakmm y = | X | 1
107 I'paduk pyHkumn y =| X | 1
108 I'padux pyakmm y = | X | 1
109 I'padux pynkumm y = | X | 1
110 Kycouno-3anannsie GpyHkuuu 1




111

Kycouno-3anannsie GyHKInu

112 Kycouno-3aannpie ¢ yHKIIMH

113 Kycouno-3anannbie GyHKINN

114 KonTtponbHas pabota mo Temam
"emumocts", "Jluneitnas pyHkuus"

115 VYpaBHeHue ¢ ABYMS TIEPEMEHHBIMH

116 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU

117 I'paduix 1MHEHHOrO ypaBHEHUS C
JBYMs IIEpEMEHHBIMU

118 I'paduk nuneltHOTO ypaBHEHUS C
JBYMs IIEpEMEHHBIMU

119 CucreMbl TUHENHBIX YPaBHEHUH €
JBYMSI TIEpEMEHHBIMU

120 CucreMbl TMHENHBIX YPABHEHUH €
JBYMs IIEpEMEHHBIMU
I'paduyeckuii MeTos penieHus

121 CUCTEMBI JINHENHBIX YPaBHEHUH C
JBYMs TIEepEMEHHBIMU
I'paduyeckuii MeTos penieHus

122 CUCTEMBI JINHEHHBIX YPaBHEHUH C
JIBYMsI TIEpEMEHHBIMH
Pemtenune cuctem TMHEHHBIX

123 YpaBHEHHI C IBYMsI TEpEMEHHBIMHU
METOJIOM TTO/ICTAHOBKH U METOJIOM
CIIO’KEHUS

124 Pemienue cuctem TMHEHHBIX

YPaBHEHMH C IByMsI IE€PEMEHHBIMHU




METOAO0M IIOACTAaHOBKH U METOJOM
CJIOKCHHUA

125

Pemenne cuctem TUHEHHBIX
YpaBHEHUU C ABYMS IEPEMEHHBIMU
METOJIOM II0JICTAHOBKH U METOJIOM
CJIOJKEHMS

126

127

128

Pemenne cucreM IMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
METOJIOM I1OICTAHOBKU U METOJIOM
CIIOKEHUS

Cucrema 1ByX JMHEHHBIX YPABHEHUM

C IByMs IEPEMEHHBIMU KaK MOJIENb
peaabHON CUTYalluH

KonrponbHas pabora no reme
"CucreMbl TMHENHBIX YPaBHEHUH"

129

[ToBTOpeHue u 060061IEeHNE.
BeIpaxenus ¢ nepeMeHHbBIMU

130

131

132

[ToBTopenue n o6o6menune. CreneHs ¢
HaTypaJbHBIM [I0Ka3aTeJIEM

[ToBTOpenue u o6oObIIEeHHE.
OnHOYJICHBI U MHOTOUJICHBI.
ToxxnecTBeHHBIE TPEOOPa30BaAHUS
anreOpanyecKux BBIPAKESHHH

[ToBTropenue u 06o01meHne. PopmyIbl
COKpAIIEHHOTO YMHOKEHUS

133

[ToBTOpenue u 0600IIEeHNE.
Koopaunats! u rpaduxu.




[ToBTOpenue u 0600meHue. JInneiinas

134 .. 1
GyHKIUS 1 €€ CBOMCTBA
135 Wrorosas KoHTpoJbHAS paboTa 1
[ToBTOpenue u 06001IeHUE. Permenue
136 CHUCTEM JIMHEHHBIX YpaBHEHUH C ABYMsI 1
NIEPEMEHHBIMH
OBIIEE KOJIMYECTBO YACOB I1O 136

I[TPOTPAMME




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Nem/m | Tema ypoka Kontpoabubie  IlpakTnueckue Aata wippopbie
Bcero u3yyeHusi o0pa3oBaTesbHbIe
padoThI padoThI pecypenI
1 UwucoBbie HEPaBEHCTBA 1
2 CBolicTBa YUCIOBBIX HEPABEHCTB 1
3 CBoiicTBa YUCIOBBIX HEPABEHCTB 1
4 JlokazaTenbCcTBO HEPABEHCTB 1
5 Hepagenctso ¢ nepemenHoil. Ctporue u 1
HECTPOTHE HEPABEHCTBA
5 HepaBenctso ¢ nepemenHoil. Ctporue u 1
HECTpPOTrHe HEPaBEHCTBA
CrnosxeHue 1 yMHOKEHHUE YHCIOBbIX
7 HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS 1
BBIpKECHUS
CrnosxeHue 1 yMHOKEHHE YHCIOBbIX
8 HepaBeHCTB. OlleHUBaHNE 3HAYCHHS 1
BBIpKECHUS
IToHsATHE O pelIeHUuN HEPaBEHCTBA C
9 OJIHOM NepeMEeHHON. MHOXeCTBO 1
penIeHni HEPaBEHCTBA
IToHsATHE O pelIeHuN HEPaBEHCTBA C
10 OJIHO NepeMeHHON. MHOXXeCTBO 1
peleHui HepaBeHCTBa
11 PaBHOCHITbHBIE HEpABEHCTBA. 1

HepaBeHnctBo-cnencraue




12

YucoBble IPOMEKYTKH

JIuHeitHOe HEPaBEHCTBO C OJIHOU

13 [IEPEMEHHON U MHOXECTBO €0
peLeHuit

14 Penrenne nMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM

15 PenreHne nTMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM

16 Pemrenne nMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

17 CucreMpl TMHEVHBIX HEPABEHCTB C
OJIHOM MEepPEMEHHOM

18 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU
Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO

19 JIMHEWHBIX HEPABEHCTB C OJJHOMN
MepPEMEHHOMN

20 KonrtponbHas pabora no Teme
"Hepasencrsa"

21 KBanpatHsie kopHU

29 Apudmernueckuit KBaJpaTHbIH KOPEHb
U €ro CBOMCTBA

93 Apudmernueckuil KBaJpaTHbII KOPEHb
U €ro CBOMCTBA
[TonsiTHE HPPALIMOHAIBHOTO YKCIA.

24 JleicTBUA ¢ HppalMOHAIBHBIMU

qucjiaMu




CBoiicTBa IeHCTBUHA C

25 HPpAMOHAILHBIMU YU CIIAMH

26 CBolicTBa ACHCTBUM C
UppalMOHATLHBIMH YUCIIAMU

97 CBoiicTBa IEHUCTBUH C
HMPPAMOHAILHBIMU YU CIIAMH

28 CpaBHeHUE HpPAIMOHATBHBIX YUCEIT

29 CpaBHEHME HpPAITMOHAIBHBIX YHCEIT
MHOXECTBO JCHCTBUTEIBHBIX YHCEIL.

30 [IpencraBieHuss 0 pacIIUPEHUAX
YHCIIOBBIX MHOKECTB
JlormycTrMbIe 3HAYCHUS IEPEMCHHBIX B

31 BBIPKCHUSX, COJICPIKAITIX
apudmeTHUecKre KBaIpaTHBIC KOPHU
JlommycTrMbIe 3HAYCHHS IEPEMCHHBIX B

32 BBIPAKEHUSX, COJIEPIKALINX
apudmeTHUecKre KBaIpaTHBIE KOPHU
ToxaecTBeHHbIE TPpeoOpa3zoBaHUs

33 BBIPaXXEHUI, COAEPIKALUX
apudmeTHuecKre KBaIpaTHBIE KOPHU
ToxaecTBeHHbIE TpeoOpa3zoBaHUs

34 BBIPAKEHUH, COEPIKALUX
apudmeTnyecKkue KBaapaTHbIE KOPHU
ToxaecTBeHHBIE MpeoOpa3oBaHUs

35 BBIpKCHHH, COIePIKANTUX

apupMeTHYECKUe KBaIpaTHbIE KOPHU




36

ToxnecTBeHHBIE TpeoOpa3zoBaHUs
BBIpXEHUI, CoIepKaIUuX
apudmeTnyecKkue KBaapaTHbIC KOPHU

37

38

KonrponsHas pabora o teme
"KBanpaTHblii KOpeHb"

KBanpatHoe ypaBHeHue

39

@opMyita KOpHEH KBaPAaTHOIO
ypaBHeHus. KonnuecTBo
JEHCTBUTEIBHBIX KOPHEN KBaIPATHOTO
YpaBHEHUs

40

@opMyita KOpHEH KBaJPATHOIO
ypaBHeHus. KonnuectBo
JEMCTBUTEIBHBIX KOPHEN KBaIPATHOTO
YPaBHEHUs

41

@opMyita KOpHEH KBaJPATHOIO
ypaBHeHus. KomnuectBo
JIEWCTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHUSA

42

@opMyita KOpHEH KBaJPATHOIO
ypaBHeHus. KomnuectBo
JIEWCTBUTEIbHBIX KOPHEW KBaJIPATHOTO
YpaBHEHUSA

43
44

Teopema Buera

Teopema Buera

45

YpaBHeHUsI, CBOAUMBIE K IMHEHHBIM
YPaBHEHUSAM WIH K KBaJPaTHBIM
YpPaBHEHUAM




YpaBHEHUS, CBOAUMBIE K IMHEHHBIM

46 YpaBHEHHUSM HJIH K KBaJIPaTHBIM
YPaBHEHHUSAM

47 KBagparHoe ypaBHEeHHE C mapaMeTpom

48 Pemienue kBagpaTHBIX YpaBHEHUN C
napaMeTpamMmu

49 Pemrenne kBagpaTHBIX YPaBHEHUH C
napaMeTpamMmu

50 Pemenne kBagpaTHBIX YpaBHEHUH,
coJieprKaIluX 3HaK MOIYJIs

51 Pemennie kBaapaTHBIX ypaBHEHM,
COJIEpIKaIMX 3HaK MOZYJIS

52 VYpaBHeHHE KaK MaTeMaTu4ecKas
MOJEJIb peabHON CUTYalluH

53 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO
KBaJPAaTHBIX YPaBHEHUU

54 KonrtponbHas pabora no teme
"KBanpaTHsle ypaBHeHuUs"

55 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMOHAIbHBIX BBIPAXKEHUN

57 ToxnecTBeHHbIe TPeoOpa3zoBaHus
palMOHAIbHBIX BBIPAXKEHUN

58 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
paloHaIbHBIX BBIPAXKEHUHN

59 ToxnecTBeHHbIE TPeoOpa3zoBaHus

pallnOHAJIbHBIX BBIpa)KCHI/Iﬁ




Anrebpanueckas 1po0b. JlomycTumbie

60 3HAYCHHSI IEPEMEHHBIX B APOOHO-
paIOHATIbHBIX BBIPAKEHUAX
AnrebGpanueckas Apoob. JlomycTumeie

61 3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
paIMOHATBLHBIX BBIPAKECHUSIX
Anrebpandeckas a1po0b. JlomycTumelie

62 3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
paIMOHATBLHBIX BBIPAKCHUSIX

63 OcHOBHOE CBOICTBO anredpanveckon
npodu

64 OcHOBHOE CBOMCTBO ajiredpanveckoin
npodu

65 CnoxeHue ¥ BBIYUTAHUE
anredpanvdecKux apooei

66 CrnosxeHue ¥ BHIYUTAHUE
anreOpandeckux Apooeit

67 YMHOKEHUE U JIeJIeHUE
anredpandeckux apooeit

68 VYMHOXKEHUE U [eJICHUE
anredpandeckux apobeit

69 YMHOXKEHUE U JiefieHe
anreOpandyeckux Apooeit

70 BozBenenue anrebpandeckoit 1podu B
CTETIeHb

7 KonTponbHas pabota mo Teme
" IIpoGHO-palioHa bHbIE BRIpaKEHUS"

72 JIpoOHO-palmoHanbHbIe ypaBHEHUS




73

Pemenue 1poOHO-panimoHaTBHBIX
YpPaBHEHUM, CBOJSIIMXCS K IMHEHHBIM
YpaBHEHHUSIM

74

Pemenue 1poOHO-panimoHaIBHBIX
YPaBHEHUU, CBOISIIMXCS K JIMHEUHBIM
YPaBHEHUAM

75

76

77

Pemenne npo6HO-paliioHaNbHBIX
YPaBHEHUH, CBOJSIIMXCS K JIMHEUHBIM
YPaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUH, CBOJISALINXCSA K KBAAPATHBIM
ypaBHEHUSAM

Pemenue npoOHO-pannoHaIbHBIX
ypaBHEHUH, CBOJIALINXCSA K KBAAPATHBIM
ypaBHEHUSAM

78

Pemenne npoOHO-paliiOHaNIbHbBIX
YpaBHEHUM, CBOAIIUXCS K KBaJAPaTHBIM
YPaBHEHUSAM

79

80

81

Pemenue npoOHO-paliiOHaNIbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MepPEMEHHOMN

Pemenue 1po6HO-paiMoOHaTBHBIX
YPaBHEHUN METOJOM 3aMEHBI
MIEPEMEHHOMN

Pemenue 1po6HO-paliMoHaIBHBIX
YPaBHEHUN METOJOM 3aMEHBI
IIEpPEMEHHOM




Pemenue 1poOHO-panimoHaTBHBIX

82 ypaBHEHUN METOJOM 3aMEHBI
MepEeMEHHOM

83 Pemrenue TeKCTOBBIX 3aJa4 C TOMOIIBIO
JTPOOHO-pAllMOHATBHBIX YPABHEHUI

84 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
IpOOHO-pallMOHANILHBIX YpaBHEHUN

85 Pemennie TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN

86 Perrenne TeKCTOBBIX 33724 C TOMOIIBIO
TpOOHO-pAllMOHATIBHBIX YPABHEHU I

87 Pemennie TeKCTOBBIX 33/1a4 ¢ TOMOIIIBIO
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN

a8 Pemrenue TeKCTOBBIX 33724 C TOMOIIBIO
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN

89 I'padnueckas nuaTEpHIpeTaLIns
YpaBHEHHH C IBYMsI TIEpEeMEHHBIMU

90 KonrtponbHas pabora no Teme
"JIpoOHO-palnoHaNbHbIe YpaBHEHUS"

o1 OO6acth ornpeesieHust © MHOXECTBO
3Ha4eHUH PYHKLIUU

92 OO6macth ornpeesieHust © MHOXECTBO
3HaYeHUHN PYHKINH

93 CrniocoOb1 3a1anust pyHKIHIA

94 I'padux pyHKIINN

95 Urenue cBOMCTB (QyHKINU TIO €€

rpaduxy. [Ilpumeps! rpadpukon




(GyHKIMH, OTpaXKaIOIUX pealbHbIe
HPOLIECCHI

DyHKIMY, OMUCHIBAIOIIUE NIPAMYIO U

96 00paTHYIO IPOMOPIIMOHATLHBIC 1
3aBUCUMOCTH, UX IrpaduKu
OyHKIUY, OMHUCHIBAIOIIUE MPSIMYIO U
97 0o0paTHYIO ITPOITOPIIMOHAIbHBIC 1
3aBUCUMOCTH, UX IrpauKu
@OyHKIUY, OMKUCHIBAIOIIUE MPSIMYIO U
98 00paTHYIO IPOMOPLHOHATIEHBIE 1
3aBHCUMOCTH, UX IpaduKu
99 Oynkius Y = X2 u e€ cBoicTBa 1
100 Oyukuus Y = X2 u e€ cBoicTBa 1
101 Oyukuus Y = X3 u e€ cBoiicTBa 1
102 OyHKIUA Y =K/X 1 e€ CBOICTBa 1
103 OyHKIUA Y =K/X U e€ cBOICcTBa 1
104 OyHKIMS Y =VX U €€ CBOMCTBA 1
105 'I'<0HTpOJ'ILI-'I'a}I pabota no Teme 1
O yHKIUU
106 CreneHs ¢ IeBIM IT0Ka3aTeaeM 1
107 CBoiicTBa CTENEHH C LENbIM 1
rokaszaresem
108 CBoIiCTBa CTETICHH C IICJIBIM 1
nokaszaresem
109 CBoOIiCTBa CTETICHU C IIEJIBIM 1

IIOKa3aTejiIeM




[IpeoOpa3oBaHue BEIpaXKEHUH,

110 coJiep KalliX CTENEeHHU C IEIbIM
MoKa3aTesemM
[IpeoOpazoBaHue BEIpaKEHUH,

111 COJIEPIKALLMX CTEIEHU C LEIbIM
IOKa3aTejieM
[IpeobOpazoBanue BhIpaXKEHUH,

112 COJIEPIKALLMX CTEIEHU C LEIbIM
IOKa3aTejieM

113 CrangapTHbIN BUJT YKCia

114 CrangapTHbIN BUJ yncia

115 JleficTBUS ¢ YMCIIaMH, 3aITMCaHHBIMU B
CTaHIApPTHOM BHJIC

116 JlecTBUs ¢ YncIaMu, 3alIMCaHHBIMU B
CTaHIApPTHOM BHJIC
Pa3mepbl 00bEKTOB OKPYKAFOIIETO

117 MHpA, JUIUTEIBHOCTh IIPOLIECCOB B
OKPYKaroIIeM MUpPe
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

118 MHUpa, JUTUTETLHOCTH MPOIIECCOB B
OKPYKaroIIeM MUpPe
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

119 MUpA, JUINTEIBHOCTD IIPOLIECCOB B
OKpYKaroIleM MUpe

120 Jlenenre ¢ OCTaTKOM

121 CpaBHeHUS 1ENbIX YHCET 10 MO0

HaTypaJIbHOTO Yncia




122

CpaBHEHUS LIEJIBIX YUCEN 10 MO0
HaTypaJIbHOTO YKcia

123
124

CBolicTBa CpaBHEHUH 110 MOJYJIIO

CBolicTBa CpaBHEHHI IO MOYJIIO

125

126

127

OcTaTku CyMMBI ¥ TIPOU3BEIACHUS 110
JAaHHOMY MOJYJIIO

KontponbHas paboTa mo temam
"Crenenn", "Jlenumocts"

[ToBTropenue u o6o0meHue. Pemenne
JIMHEHHBIX HEPABEHCTB C OJIHOM
MEPEMEHHON U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJIHOM MepEeMEHHON

128

[ToBTropenue u o6o0meHue. Pemenne
JIMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHON U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJTHOM MEPEMEHHOM

129

[ToBTOpEeHue u 06001IEeHNE.
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKALNX
apu(pMeTHYeCKUe KBaJIpaTHbIe KOPHU

130

[ToBTOpenue u o6od1eHue. Pemenue
KBaJpaTHBIX YpaBHEHU. Pemenne
TEKCTOBBIX 33]1a4 C TIOMOIIIbIO
KBaJIpaTHBIX YPABHEHUM

131

[ToBTOpenue u 06obmeHne. Pemenue
3a7a4 U3 peaJbHOU KU3HU




[ToBTOpenue u o0oOIIEHHE.
132 ToxxnecTBeHHBIC TPEOOPA30BAHMS 1
paIMOHATBLHBIX BRIPAKCHUH

[ToBTropenue u o6o0mmenue. Pemenue
TpOOHO-pallMOHATIBHBIX YPABHEHU,

133 CBOOAIIUXCA K JIMHEUHBIM UJIH K 1
KBaJ[paTHBIM ypaBHEHUsIM. Pemienne

TEKCTOBBIX 3371a4 C TIOMOIIBIO APOOHO-

pairOHAJIbHBIX ypaBHCHI/Iﬁ

[ToBropenue u o6o0meHue. Pemenne

134 TEKCTOBBIX 33]1a4 Pa3IM4YHbIMU 1
crioco0aMu
135 HToroBast KOHTpOJIBbHAS paboTa 1
136 [ToBTOpEeHUE M 0686H.[6HI/IG. Pemenue 1
3aJ1a4 U3 peabHOMN KU3HH
OBIIEE KOJIMYECTBO YACOB I1O 136

[TPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

Oynkius. CroicTBa QYHKINNA: HYIH
(GyHKLINHU, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA (PYHKITUH,
IIPOMEXYTKH BO3pACTaHUsI U yObIBaHUS
¢byHKIMM, Y€THBIE U HEUYETHBIE (PYHKIINH,
HanOoIbIIee M HANMEHbIIIEEe 3HAYCHUS

byHKIIUN

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

@Oynxkius. CBolicTBa QyHKIMIA: HYIH
(GyHKINH, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA (PYHKITUH,
MIPOMEXYTKH BO3pAaCTaHUsI U yOBIBAHUS
¢GbyHKIMHU, YETHBIE U HEUETHBIC (PYHKIIUY,
HauOoJIblIee U HAMMEHbIIIee 3HaYCHUs

byHKIIUN

[Toctpoenue rpadukoB QpyHKLINMH C
MTOMOIIIBIO TIPeoOpa30BaHUM

IToctpoenue rpadukoB GpyHKIHIA ¢
MTOMOIIIbIO TTPe0Opa30BaHUMA
KBanpatnsiii Tpéxunen. Kopau
KBaJ[paTHOTIO TpEXUJIeHa

Paznosxenue kBagpaTHOTO TpEXUIEHA HA
JIMHEWHBIE MHOKUTEIN




PasnosxeHne kBaagpaTHOro TpéxusicHa Ha

! JMHEWHbIE MHOXHUTEIH

8 KBangparuunas pyHkuus u e€ CBOHCTBA

9 ITapa6ona, KOOpIMHATHI BEPIIKHBI
1apabosibl, 0Cb CHMMETPHUH 11apadoJIbl

10 [TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN

1 ITocTpoenue rpaduka KBaapaTUUHON
byHKIIUN

12 ITocTpoenue rpaduka KBaapaTUYHON
byHKIIUN
[Tonoxenne rpaduka KBaApaTUIHON

13 (GyHKINU B 3aBUCHIMOCTH OT €€
KO3 PHUIIHEHTOB
[Tonoxenne rpaduka KBaApaTUIHON

14 (YHKIIMHU B 3aBUCUMOCTH OT €€
K03 (HULINEHTOB

15 Hcnonp3oBanue CBOWCTB KBaIpaTUYHOU
(GyHKIMU 1715 pelieHus 3a1a4

16 Hcnonb30BaHne CBOKWCTB KBaAPATUIHOMN
(GyHKIMU 1715 pelieHus 3a/1a4

17 Hcnonb30Banne CBOKWCTB KBaAPATUIHOMN
GYHKIUM 1715 peuIeHus 3a1a4

18 Crenennble (YHKIIMU C HATYpaTbHBIMU
MoKa3aTessIMH, UX TpayKH U CBOWCTBA

19 CrenenHble QyHKIUU C HATypaTbHBIMU

IIOKa3aTcJIsIMu, UX I‘pa(I)I/IKI/I U CBOICTBa




Crenennblie (yHKIIMU C HATYpaTbHBIMHU

20 [OKa3aTessIMM, UX IpaMKH U CBOWCTBA

21 Crenennblie (YHKIIUU C HATYpaTbHBIMHU
MOKa3aTeJsIMH, UX TpayKH U CBOMCTBA

99 I'padukn Gyskmmit: y=Vx , y=3x,y=
| x]

23 I'paduku Gyskmmit: y =\x , y=Vx ,y =|
x|

24 Ipadukn Gyskmmit: y=Vx , y=3x,y=
| x]

o5 KonrtponbHas pabora no teme
"OyHKuMKn"
[ToHsATHE O pelIeHUN HEPABEHCTBA C

26 OJTHOY TIepeMeHHOi. MHOXeCTBO
peleHui HepaBeHCTBa

97 KBanpaTHbie HEpaBeHCTBA C OTHOM
MepPEMEHHOMN

08 KBanpaTHble HEpaBEHCTBA C OJJHOU
MEpPEMEHHOMN

29 Pemrenne HepaBeHCTB TpagUECKUM
METOZOM M METOZIOM UHTEPBAJIOB

30 Pemenne HepaBeHCTB Tpa@UeCKUM
METOZOM B METOZIOM HHTEPBAJIOB

31 HepaBeHncTBa, coaepxaniue 3HaK MOAYJIs

32 HepaBenctBa, comeprkaniiue 3HaK MOTYJIS

33 CucTeMbl HEPaBEHCTB € OJTHON

IIEpPEMEHHOM




34

CucreMbl HEpaBEHCTB C OJAHOM
MepEeMEHHOM

35

36

Pemienne TeKCTOBBIX 3a7a4 C IOMOIILIO
HCPaBCHCTB, CUCTCM HCPABCHCTB
Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pewenne HepaBeHcTBaA € ABYMS
MepEMEHHBIMU

38

39

40

I'padmyeckuiit METO pEIICHUS CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU
Cucrembl HEpaBEHCTB € JBYMs
MepEMEHHBIMU

KonTponbhas padota no teme
"KBanparHubie HepaBeHCTBA"

41

42

43

44

bukBanpaTHbie ypaBHEHUS

IIpuMepsl IpUMEHEHH METO0B
PaBHOCHIIBHBIX NPE0Opa30BaHUM, 3aMEHBI
NepeMEHHOH, rpau4eckoro MeTo1a Mpu
pelieHuu ypaBHeHHH 3-i u 4-ii cTeneHe

IIpuMepsl IpUMEHEHH METO0OB
PaBHOCHIIBHBIX NPE0Opa30BaHUM, 3aMEHBI
NepeMEeHHOH, rpau4eckoro MeTo1a npu
pelieHnn ypaBHeHul 3-i u 4-i1 creneHen
[IpuMeps! IpUMEHEHN METOI0B
PaBHOCHJIBHBIX MPE0Opa30BaHUM, 3aMEHbI
NepeMEHHOH, rpauueckoro MeTo/1a Mpu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHein




45

Pemenue 1poOHO-panimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

46

47

Pemenue 1poOHO-panimoHaIBHBIX
YPAaBHEHUN U HEPABEHCTB
Pemenue 1poOHO-paliMOHAIBHBIX
YpaBHEHH U HEPABEHCTB

48

Pemenue 1poOHO-panimoHaIBHBIX
ypaBHEHUIl 1 HEPABEHCTB

49

50

Pemenne cucreM ypaBHEHUN ¢ AByMsI
IIEPEMEHHBIMU

Pemenue cucrem ypaBHeHI/Iﬁ C IBYyMs
INECPEMCHHBIMU

51

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

52

53

54

55

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

Pemenue nmpocrenmux cucrem
HEJIMHENHBIX YPABHEHUN C JBYMS
MePEMEHHBIMU

Pelrenne nmpocTenimx cucTteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

I'paduaeckuit MeTO peIIeHUsI CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU




56

I'padmyeckuit METO peIIeHHsI CUCTEMBI
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
MepEMEHHBIMU

57

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUN C
JBYMS IIEPEMEHHBIMU KaK MOJIEIIb
peanbHON CUTYaluH

58

59

60

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU KaK MOJIEb
peanbHON CUTYalluH

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs IEPEMEHHBIMU KaK MOJIEJb
peanbHOi CUTyaluu

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs IIEPEMEHHBIMU KaK MOJIEJb
peanbHOi CUTyaluu

61

Cucrema HeTMHENHBIX YpaBHEHHH ¢
apaMmeTpoM

62

63

Cucrema HETMHENHBIX YPaBHEHUH C
apaMmeTpoM
Cucrema HETMHENHBIX YPAaBHEHUH C
rapaMeTpoM

64

[Ipocreiine HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

65

KonrtponsHas pabora o teme
"VYpaBHEHUsI, HEPABEHCTBA U UX
CUCTEMBI"




TlonsaTue yncnoBoi

66 nociiegoBareabHocT. KoHeuHbIe 1
OECKOHEUHbIE MOCIIEJ0BATEIbHOCTH
OrpaHudeHHas [10CIeA0BaTEIbHOCTb.

67 MoOHOTOHHO BO3pacTaroias
(yObIBaroIas) MOCIEIOBATEIBHOCTh
CriocoOblI 3a1aHus [TOCIIe10BATEIbHOCTH

68 OIHUCATEIbHBIN, TAOJUYHBIHN, C TTOMOIIBIO
(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN

69 Apudmernueckas 1 reomeTpuuecKas
IIpOrpeccuu

70 Apudmerndeckast 1 reoMeTpuIecKas
IIpOrpeccuun

71 CBoiicTBa 4JIeHOB apu(METUYECKON U
Ir€OMETPUYECKON ITPOrPECCUI

72 CBoiicTBa uIeHOB apu(METUUECKON U
T€OMETPUYECKON ITPOrPECCUIt

73 ®opmyIbl N-ro wieHa apuPpMeTHIeCcKoi 1
r€OMETPUYECKON ITPOTPECCUI

74 ®opmyIbl N-ro wieHa apuPpMeTHIecKol 1
r€OMETPUYECKON ITPOTPECCUI

75 ®opmyiiel N-ro 4jeHa apupMeTHIecKoil u
T€OMETPUYECKON ITPOrPECCUIt
®opMmysbl CyMMBI IEPBBIX N YWIEHOB

76 apruMETHIECKON U TEOMETPUIECKOM

[porpeccuit




77

®opMyIIbl CYMMBI IEPBBIX N YJICHOB
apru(pMETHIECKON U TEOMETPUICCKOM
nporpeccui

78

@opMyIIbl CyMMBI IIEPBBIX N YICHOB
apu(METHUECKON U T€OMETPUIECKOM
IIporpeccuit

79

80

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIQIbl U KPEIUTHI

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIQJIBl U KPEIUTHI

81

3ajauu Ha MIPOLICHTHI, OAHKOBCKHUE
BKJIAJIBI U KPEUTHI

82

83

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIAJIBI U KPEIUTHI

3ajaun Ha MIPOIICHTHI, 0AHKOBCKHUE
BKJIAJIbI U KPEAUTHI

84

85

86

87

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIAJTBI U KPEUTHI

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

[IpencraBnenne o CXOAMMOCTH
MOCJIeIOBATEIBHOCTH, O CYMMHPOBaHUU
OeckoHeYHO yObIBaromieit
TEOMETPHUECKON IPOTPECCUU
[IpencraBnenue o CXOIUMOCTH
MOCJICIOBATEIBHOCTH, O CYMMHPOBaHUU
OeckoHEeYHO yObIBaromIeit
TEOMETPHUECKON IPOTPECCUU




88

Mertox MareMaTHYECKOM MHIYKLIMU

89 Meroa MaTeMaTH4eCKON MHAYKITMH
KonrponsHas pabora o teme

90 "YycioBbIe HOCIIEN0BATEIILHOCTH U
nporpeccun”

91 Kopens N-ii crenenu. CBoiicTBa KOpHS N-
U CTENEHU

92 Kopensb n-it crenenu. CBoiicTBa KOpHs N-
U CTENEeHU

93 Kopensb n-it crenenu. CBoiicTBa KOpHs N-
i cTeneHu

94 Cremnens ¢ pallMOHAIBHBIM MOKa3aTeeM
1 €€ CBOMCTBA

95 CreneHsb ¢ paluOHAIBHBIM MTOKa3aTeIeM
" €€ CBOMCTBA

96 CreneHs ¢ paluOHAIBHBIM MTOKa3aTeIeM
" e€ CBOMCTBA
ToxxnecTBeHHBIEC TPEOOPA3OBAHMS

97 BBIPAKEHM, COAEPKAIUX KOPEHb N-I
CTCTICHH
ToxnecTBeHHbIE TpeoOpa3zoBaHUs

98 BBIp)XEHUH, COJlepKAIIUX KOPEHb N-i
CTCTICHH
ToxaecTBeHHbIE TPeoOpa3zoBaHUs

99 BBIPAXEHUH, COEPKALUX KOPEHb N-1

CTCIICHHU




100

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPQ)XEHUH, COJlepKaIUX CTEIEHb C
panMoHaIbHBIM [10Ka3aTelIeM

101

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKEHUH, COIEpKALLUX CTENIEHD C
paloHaIbHBIM IIOKa3aTeIEM

102

103

104

Kontponbnas padota mo teme "CreneHpb
C pallMOHAJIBLHBIM TOKa3aresem"

[ToBTOpenue u 06obmenue. Yncna u
BBIYHCJICHHS (3aIKCh, CPABHEHHE,
JIEACTBUS C IEHCTBUTEIBHBIMH YHCIAMU,
YKCIIOBAs MpPsMast)

[ToBTOpenue u o6obmenue. Yncna u
BBIYHCJICHHS (3aIKCh, CPABHEHHE,
JIEACTBUS C IEHCTBUTEILHBIMH YUCIIAMU,
YHCIIOBas MpsMas)

105

[ToBTOpenue u 06061menue. Yucna u
BBIUUCIICHUS (IIPOLIEHTHI, OTHOLLICHMUS,
IIPOIIOPLIAN)

106

[ToBTOpenue u 06061menHue. Yucna u
BBIYUCIICHUS (TIPOICHTHI, OTHOIIICHHUS,
MIPOIIOPLINHN)

107

108

[ToBTOpenue u 0606menue. Yncna u
BBIUMCIICHHS (pellieHue 3a1a4 U3
peaIbHOM JKU3HH)

[ToBTOpenue u 0606menue. Yncna u
BBIUUCIIEHUS (peLIeHne 3a1a4 U3
peanbHOM KU3HN)




109

[ToBTropenue u o6o0menue. Yucna u
BBIUUCIICHUS (OKpYTJICHUE,
MPUOIMKEHUE, OTICHKA)

110

[ToBTOpenue u 0606menue. TekcToBbie
3a/aun (pereHne TeKCTOBBIX 3a/1a4
apuMeTHnuecKuM U anredpandecKum
crocobamu)

111

[ToBTOpenue u 0606menue. TekcToBbie
3a/1auu (peleHrne TEKCTOBBIX 3a/1a4
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

112

113

114

115

116

[ToBTOopenue u o6o0IIeHue. TeKCTOBBIC
3a/1auu (peleHrne TEKCTOBBIX 3a/1a4
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

[ToBTOopenue u o6o0meHue. TekcToBbIe
3a/1auu (peleHne TEKCTOBBIX 3a7au
apu(METUYECKUM U alIreOpanyecKum
crioco6amu)

[ToBTOpenue u o6o0meHue. TekCToBbIe
3a/1auu (peleHre TEKCTOBBIX 3aau
apuMETUYECKUM U alreOpanyecKum
crioco6amu)

IToBTopenue u o606menue. TekcToBble
3aJauu (pereHne TeKCTOBbIX 3a1a4
apu(pMETHYECKUM U areOpandecKum
crioco6amu)

[ToBTOpenue u o6o0IIEHHE.
AnreOpandecKie BRIPaKSHHUS




(mpeoOpa3oBaHue anreOpandecKux
BBIPKCHUH, COJICPIKAIINX CTEIICHbD C
SJIBIM TTOKA3aTeNIeM )

117

[ToBTrOpenue u o6o0IEHNE.
AnreOpanuecKkre BbIpaXeHUs
(mpeoOpa3oBaHue anreOpandecKux
BBIPAKCHUH, COJICPIKAIINX CTETICHb C
EJIBIM TTOKA3aTeNIeM )

118

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKCHUH, COJICPIKAIINX CTETICHb C
EJTBIM TTOKA3aTeNIeM )

119

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvaecKux
BBIp)XEHUI, cofepKalux
apuMeTHUECKHI KBaIPaTHBIN KOPEHb)

120

[ToBTOpEeHue u 060061IEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredpanvdecKux
BBIp)XEHUI, cofepKalx
apu(pMeTHYECKUIl KBaIpaTHbIM KOPEHB)

121

[ToBTOpeHmEe 1 000OIIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredpanvaecKux
BBIpXKEHUH, COIepIKAIIUX
apudmeTnyecKuit KBapaTHbIN KOPEHb)




122

[ToBTOpenue u o0oOIIEHHE.
AnreOpanuecKkue BEIpaKCHUs
(mpeobpazoBaHue IENBIX U IPOOHO-
parMoOHABLHBIX BBIPAKCHUH )

123

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHHUs
(mpeobpazoBaHue IENBIX U IPOOHO-
parMoOHAILHBIX BBIPAKCHUH )

124

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palMOHAIBHBIX BBIPAXKCHUI)

125

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palOHaIbHBIX BBIPAXKEHUN )

126

[ToBTOpeHUe u 06001IeHNE.
Anrebpanyeckue BbIpaXXEHUS
(paznokeHue MHOTO4JIEeHa Ha
MHOYHUTEJIH, B TOM YHCIIE C
MCTIOJIB30BaHUEM (DOPMYIT COKpAIIEHHOTO
YMHOXCHHSI)

127

[ToBTOpenue u o6odIIEHNE.
Anrebpanyeckue BbIpaXXEHUS
(paznokeHue MHOTO4JIEHa Ha
MHOYHUTEJIH, B TOM YHCIIE C
HCMOJIb30BaHUEM (POPMYIT COKpAILIEHHOTO
YMHOXEHHSI)




128

129

130

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckue BBIpaKESHUS
(pa3no’keHne MHOTOYJICHA Ha
MHOXXHUTEIH, B TOM YHCJIE C
UCTIOJIb30BaHUEM (POPMYJI COKPALLIEHHOTO
YMHOKEHUS)

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanueckue BBIpaXESHUS
(MozenmMpoBaHuEe ¢ TIOMOIIBIO (OPMYIT
pEaNbHBIX MPOIIECCOB U SBJICHUI)
@yHKIMH (IOCTPOEHUE, CBONCTBA
W3YYCHHBIX (PYHKIIHN)

131

132

133

134

[ToBTropenue u o6o0meHue. PyHKIUU
(moctpoeHue, CBOMCTBA U3YYCHHBIX
yHKLHiH)

IToBTOopenue u o6o0mmeHue. PyHKIUU
(mocTtpoeHue, CBOMCTBA N3yUEHHBIX
ymxmin)

IToBTOopenue u o6o0mmeHne. PyHKIUU
(rpaduueckoe penieHne ypaBHEHHH U UX
CHCTEM)

[ToBTOpenue u 06o61eHne. yHKIUN
(rpaduueckoe penieHNe ypaBHEHHH U UX
CUCTEM)

135

136

WroroBas koHTpoJsibHas paboTa

IToBTropenue u o6o0mmeHue. PyHKIUU
(MozenMpoBaHue peallbHBIX MPOLIECCOB)




OBIIEE KOJIMYECTBO YACOB I1O

136
I[TPOTPAMME






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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