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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHHUM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4YarommMxcsi HAy4YHbIX MPEACTABICHUN O TPOUCXOXKIECHUU ¢ CYIIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS U KaYECTB MBIIIJICHHS, HEOOXOIUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU JEWUCTBHUSA, BBIBOABI, (POPMYIUPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpearnojaracT 3HAYUTENBHBIN 00BEM CaMOCTOSTEIBLHOU
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEPKaTEIbHO-METOAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMHU. B Xoze u3yuyeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOITUMUCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «UuWcCia W BBIYUCICHUS CIYXXUT OCHOBOW IS
JaNbHENIIEr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATUSA O YMCIE HA YPOBHE OCHOBHOI'O OOLIEro oOpa3zoBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX areOpanyecKux JUHUN — « AITeOpandecKue BhIPAKECHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  PallMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaum oO0yuyeHus anreOpe BXOIAT Takke JanbHeiIee
pa3BUTHE AITOPUTMHYECKOTO MBIIIJICHHUS, HEOOXOAWMOTO, B YaCTHOCTH, MIJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTMHUM HAIICJICHO Ha MOTYyYEHHE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIBHBIEC CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMaTUYECKUX YMO3AKIIOUEHHN U MPUHAThIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHHUM M ydaT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
kiacce — 136 yacoB (4 4aca B He/IEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneheie umcia. CpaBHEHHE, yNOPSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBHS C PAllMOHAJIBHBIMU YMCIIaMU. YHcioBas psiMasi, MOIyJb YHACIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeileM M €€ CBOWCTBA. 3alUCh 4WCIa B
NECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MPAKTUKU Ha 4acTH, Ha APOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUN
U TpONOpUMH MpH pEelIeHUM 3ajad, pElIeHuEe 3anad Ha JABM)KEHHEe, paloTy,
MOKYTKHU, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEJBIX YHCEII IPU PELIEHUU 3a]1a4 C IPAKTHYECKUM COJEPKAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BelpaxkxeHre C IEpEeMEHHBIMU. 3HAUYECHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBnenne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

OpnHounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OHOUYIECHA.

MHuorounensl. MHorouneH crasgaptHoro Buzaa. CrTeneHp MHOTOYIEHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXEHHMH, KyO CyMMbl M KyO0 pa3HOCTH JBYX BBIPaXEHHH, Pa3HOCTbH
KBaJIpaTOB JIBYX BBIPD@KECHUI, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepeMeHHon. Kopenb ypaBHeHus1. CBOKCTBA ypaBHEHUI
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEHMHBIX YPaBHEHUM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
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 METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssmMou. UncnoBsle TPOMEXKYTKU. PaccTosiHue MexTy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

@DYHKIMOHAJIbHBIE 3aBUCUMOCTH MEXJy BenuuuHamu. [loHsATne QyHKuuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

Jluneininas Qynknus, e€ cpoictBa. ['paduk nunenHo ¢Qynkuuu. ['padux
¢dyuknuu Y = |X|. Kycouno-3a1anubie (GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

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

[IpencraBienuss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoXkecTBa
HAaTypaJbHBIX, LEIbIX, PALMOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HetictBusi ¢ ocrtatkamu. OctaTku creneHeil. [IpuMeHeHue oCTaTkoB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OOBEKTOB OKpYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

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



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUMN.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTETICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTtHoe ypaBHEHHE ¢ TapaMeTpoM. Pemenue TEKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckas MHTEpIIpeTaIis YPaBHEHUI C IBYMS IIE€PEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pElIeHMH HEPABEHCTBA C OJHOM IIEpeMEHHOW. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOMW. PelleHue TEeKCTOBBIX 3aj1ad C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO6usacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHU (pyHkunu. CriocoObl 3a1aHus
¢bynkuumid. ['padux dynkunn. Utenue cBoiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATTbHBIE TPOIECCHI.

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| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPalMOHAJIBHBIM
IIOKA3aTeJIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
paMOHAIBHBIM [TOKA3aTEIIEM.

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

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHBbl TMEPEMEHHOHM, TpaUUecKoro MeToAa MpH PEeIICHUU
ypaBHEHU 3-ii U 4-11 CTENEeHE.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHH C JIByMs nepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaIINH.

UucnoBele HepaBeHCTBA. PellleHne JTMHEMHBIX HEPaBEHCTB. J[[oka3aTesbcTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB Irpa)MuecKUM METOJOM U METOJIOM MHTEpPBajoB. MeTon MHTEpBaIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

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

HepaBeHcTBO C 1ByMs IepeMeHHbIMH. PellleHHe HepaBEeHCTBa C JBYMs
nepeMeHHbIMU. CHCTeMbl HEPAaBEHCTB C JBYMs MEpEeMEHHbIMU. I 'paduyeckuit
METOJI pEUIEHUS] CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOMIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKM BO3pACTaHUsI M YObIBaHUS (PYHKIUHU,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunass ¢ynkaus u e€ cBoicTBa. Mcmonb3oBaHue CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBUCUMOCTH OT €& koo dumenToB. I'paduku pynkumii y =ax2, y = a(X — m)?uy
= a(x —m)? +n. [ocrpoenune rpadukoB GyHKIMI ¢ MOMOLIBIO IPEOOPA3OBAHHIA.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

Oyukius Y = X" ¢ HaTypaIbHBIM MOKa3aTesneM N u e€ rpaduxk.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCum



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, PEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOil U reomeTpuueckor mnporpeccuid. Gopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

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

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YUHEBEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSAIIEMY POCCHUHCKON
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 IpakIaHUHA U peai3aliu €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

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



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HWHTEPECaX CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIMOKY M TaKOTO e IpaBa JIPyroro 4yeaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOJIeM U IMyTeH UX pPeIIeHNUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CBOEHHS MpPOTrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYISATUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBAThH CYIIECTBEHHBIN MpU3HAK KiacCcU(UKaIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHWUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHHIA;

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

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPHUSIM, MPEII0KEHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/€¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaga B OOMmMUN pe3ynbTaT IIo
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLMUH TPU U3yYCHHUH MaTEMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

Yucsia v BbIYMCIEHUS

PammmonansHbBIE UnCHa.

[lepexoauTh OT 0fHON (HOPMBI 3aMMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa palMOHAIBHBIX YHCENl TpPU PELICHUHM 3a7ad, MPOBEICHUU
pacCcy X IeHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCJIaMH, UCIIOJIb30BaTh CBOMCTBA YMCEI U MpaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH 1EMCTBUS CO CTETIEHSIMU C HATYpaJIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yyucia W CTENEHW C HaTypaJlbHBIM IOKa3aTesieM, MPUMEHSTh pa3HOOOpa3HbIC
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
MIPU PEIICHUHU PAKTUIECKUX 3a71a4 U 3a/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONW CHUTyallud, BBINOJHATh NPUKUIKY U OIEHKY pe3yjbTara
BBIYMCJIEHUW, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3aady.

Pemate TekcTOBBIE 3amauu  apu(PMETHUECKHUM CIOCOOOM, HCIOJIb30BaTh
TaOJUIbI, CXEMBbI, YEpPTEeXKH, JPyrue CpeACTBa NPEACTaBICHUSI ITaHHBIX IMPHU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

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

AuredOpanveckue BbIPAKECHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBIIOJIHATH  TOXKICCTBECHHBIC
npeoOpa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Beimonuate  mpeoOpa3oBaHus — II€JOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoInonHTh efcTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSATH (POPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBaapaT u
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIYUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOMUTEINSI, TPYNIUPOBKHU ClaraeMblX, IPUMEHSS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypalbHBIMU TIOKa3aTEISIMH JJIsS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Mepexoia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTes mnpuMepsl Map 4YUCEN, SBISIONIMXCS PEHICHUEM JHUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHNE 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

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

[lonumate rpaduyeckuil cnocod MpEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMH, HAWOOJIbIlIEE M HAUMEHbIIIEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xonIiry o0ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHHU, HCTIOJIB3YS pu HEOOXOIMMOCTH KaJbKYyJIATOP, BBINIOJIHATh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300pakaTh EUCTBUTEIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOIHO oOmMepUpoOBaTH IMOHSATUEM OCTaTKa IO MOJYJII0, NPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JQHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHM JIs1 pEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKHU.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

Pemarb 1poOHO-palioHaNbHbIE YpaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHHME WJIM CUCTEMA YpPAaBHEHHUW PEIIEHUSA, €CIIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJIEIM C TIOMOIIbIO COCTaBJICHMSI YpPaBHEHHMS WJIM CHUCTEMBbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJyUYEHHBIH Pe3ybTar.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[Tonnmate ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Crpouts rpaduxu QyHKIUN , OMUCHIBATH CBOWCTBA YMCIOBOM (DYHKIIUU IO
e€ rpaduky.

K xoHIiry oOyueHust B 9 ki1acce oOy4aromuiics MOIyYuT CIAEAYIONIE MPEIMETHBIC
PE3YJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM TI0KA3aTENEeM, HCIOJb3YsS MpPH HEOOXOJUMOCTH KaJlbKYJATOD,
IIPUMEHATH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTEIBHBIX YUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMNEpUpOBaTH MOHATUEM KBAAPATHOIO TPEXUJIEHA, HAXOAUThH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA TUHEHHBIE MHOKUATEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JIMHEWHBIE U KBAaJApPAaTHBIC YPABHEHMS, YPaBHEHUSA, CBOISILIMECH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C TAPAMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToa Mpu perieHny ypaBHeHU 3-i u 4-ii cTeneHen.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOANTH MCCIIEIOBAHNS YPABHEHUN M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemate TEKCTOBBIE 3amadyM aidreOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI ISl COCTABIICHHMSI
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOMmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (yHKUUSA, Trpapuk
byHKIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GyHKIUS, oOpaTHas
MPONOPLUOHATIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
001acTh ONPEIENICHUsI, MHOXKECTBO 3HAUYECHUU, HYIM (PYHKIMH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMHA U3 peabHOM KU3HU, (PU3UKU, TEOMETPUHU.

Omnpenensars MmojiokeHue rpaduka KBaJpaTUUYHON (PYHKLHMHM B 3aBUCUMOCTHU
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpauKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM J1JISI PELICHUS 3a/1a4.

Ha nmpumepe kBaapatudnoit GyHKIMH cTpouTh rpaduk ¢yakiuu y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApudmMernyeckass ¥ reoMeTPUYECKas MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apu(pMeTHIECKast
Y TEOMETPUYECKAsl TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMH ITOCJIEIOBATEIBLHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIONIUX ) MOCIEI0BATEIbHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonaneHble uncna (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}VI N CUCTEMBI 10 1
YPABHEHMUMN. Jlunelinble ypaBHEHUS
5 UNCJIA U BIUNCJIEHUA. Crenens ¢ 5
HaTypaJbHBIM NIOKa3aTelieM
6 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUUN. Jluneiinas pyHKIHSL 16 1
YPABHEHUA U CUCTEMbBI
10 YPABHEHUMMU. CucreMbl IMHEHHBIX 14 1
ypaBHEHUH
1 [ToBTOpenue, 0600MIIEHNE, 3 1

cucTeMaTH3alus 3HaHU!




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
Hepagencrtpa
5 UNCJIA U BBIUMCJIEHUW . KBaapaTtHbrit 17 1
KOPEHb
3 YPABHEHUA N1 HEPABEHCTBA. 17 1
KBagparssle ypaBHeHUSA
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoOHO-palinoHaNbHbIe BEIPAKEHUS
5 YPABHEHUA N1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINN 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu
8 UNCJIA U BBIUNCJIEHUS. IenumocTs 7 1
9 [ToBTOpEHwUe, 06061ueH1fe, 10 1
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA N1 HEPABEHCTBA. 15 1
KBagparHsle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHH
5 AJITEBPAMYECKHUE BBIPAXXEHU . 12 1
CreneHsp ¢ paliMoOHaJIbHBIM ITOKA3aTeIeM
6 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos
Ne ni/m Tema ypoka B KonrTpoabubie IIpakTuueckue
cero padoThI padoTshI
1 [ToBrOopenue. PanmonansHble ynciia 1
[ToBropenue. CpaBHeHuUE,
2 YIOPSA0YUBAHUE U apUPMETHUECKHE 1
JEHCTBUS C pallMOHAIBHBIMU YU CIIaMHU
3 [ToBropenue. Uucnosas npsmasi, MOLYJIb 1
yucia
IToBropenue. IIponeHTsl, 3anuch
4 MIPOLIEHTOB B BUJIE€ ApoOU U ApoOU B BUJIE 1
IIPOLICHTOB
5 IToBTOpeHnue. Tpu OCHOBHBIE 3a7jaUn Ha 1
MIPOIICHTHI
6 IToBTOpenue. Tpu OCHOBHBIE 3a7jaUn Ha 1
MPOLICHTBI
5 [ToBTOpeHue. Pemenne TEKCTOBBIX 3aa4 1
apudmeTnyecKkuM crnocodom
[ToBTOpenue. Pemenue 3a1a4 U3 peasibHOM
3 MPaKTUKHU Ha 9aCTH, TPOOH, TIPOIICHTHI, 1
MIPUMEHEHNUE OTHOIICHUN 1 TIPOTIOPITUI
IIpY pEelIeHNH 3a]1a4
[ToBTOpenue. Pemenne 3a1a4 U3 peasibHOM
9 MPAKTUKU Ha YacTH, IpOOH, IPOLICHTHI, 1

MPUMEHEHNUE OTHOLIECHUN W IPOMOPIUIA




IIpU pELICHNUH 33124

[ToBTOpeHue. PeanbHbie 3aBUCUMOCTH;

10 pelIeHre 3a1a49 Ha JIBIDKEHUE, padoTy,
MOKYIIKH, HAJIOTH

1 KontponbHas pabora no teme
"ParnoHanpHEIe ynciia"

12 Koopaunara Touku Ha npsiMoit

13 YucnoBbie TPOMEKYTKH

14 YucnoBble IPOMEKYTKH

15 PaccrosiHre Mex1y IByMs TOUKaMH
KOOPJAMHATHOU MPSMOK
[IpsiMoyrosibHas cucTeMa KOOpJuHAaT.

16 Alcnycca 1 opJIMHaTa TOYKH Ha
KOOP/AMHATHOH MJIOCKOCTH
[IpssMoyronbpHas cucTeMa KOOpIAUHAT.

17 Abcmucca 1 opArHaTa TOYKH Ha
KOOP/AMHATHOH MJIOCKOCTH

18 [Tpumeps! rpaduKoB, 3a1aHHBIX
dbopmynamu

19 Urenue rpaukoB peabHbIX
3aBUCUMOCTEN

20 DyHKIIMOHAIbHBIE 3aBUCUMOCTH MEXY
BEIMYMHAMU
[Tonstue Ppynkunu. OyHKIKSA KaK

21 MareMaThdeckas MoJIeJb PEaIbHOTO
npotecca

99 [Tonarue Qpynkiun. OyHKIUSA KaK

MareéMaTudcCKas MOJ€JIb PEAJIbHOI'O




npoiiecca

[Tonstue pynkmuu. OyHKIMA Kak

23 MareMaTuyeckas MoJieJb PeaibHOTO
nporiecca

24 OO6umactp onpeaesieHust 1 00J1acTh
3HAYCHHUH PYHKITUN

o5 OO6nacTh onpeeneHus u 00J1acTh
3HaYEHUN PYHKINH

26 CriocoOb1 3aanust pyHKIHH

27 I'paduk pynkumm

28 KonTponbhas padota no teme
"Koopaunate! u rpadpuku. Oyaxmmm”

29 Beipaxkenne ¢ nepeMeHHBIMH. 3HaYCHUE
BBIPQ)XEHUS C IEPEMEHHBIMU

30 BripakeHune ¢ nepeMeHHBIMU. 3HAYCHHE
BBIPQ)XEHUS C IIEPEMEHHBIMU

31 BripakeHune ¢ nepeMeHHBIMU. 3HAYCHHE
BBIPA)XEHUS C IEPEMEHHBIMHU

39 IIpencraBneHne 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJI€ (OPMYIIbI

33 [IpencraBneHue 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJI€ (OPMYIIBI

34 Boruncnenus no popmynam

35 Beruucnienus no gpopmynam

36 VYpaBHeHue ¢ onHOU nepemeHHo. Kopens
YpaBHEHHSI

37 CBoiicTBa ypaBHEHHUH C OTHOM




MEPEMEHHOMN

CBolicTBa ypaBHEHUI C OJJHOM

38 .
[IEpEMEHHON

39 PaBHOCHIIBHOCTD ypaBHEHUI

40 VYpaBHEHME KaKk MaTEMAaTUYECKask MOJIENb
peanbHON CUTYaluH

41 Uucno KopHEH TUHEHHOTO ypaBHEHUs

42 Yucino KopHel JIMHEMHOTO YpaBHEHHUS

43 Perienue TeKCTOBBIX 3aJau C TOMOIIBIO
JIMHEWHBIX YpaBHEHUN

44 JluneliHoe ypaBHEHUE, co/ieprKalliee 3HaK
MOJTyJIs
Kontponbnas paboTa nmo temam

45 "BoIpakeHus ¢ nepeMeHHbIMH",
"JIuneiiHble ypaBHEHUS"

46 CreneHsp ¢ HaTypalabHBIM NIOKA3aTEIEM

47 CBolicTBa CTENEHU C HATYPAIBHBIM
IIOKa3aTeseM

48 CBolicTBa CTENEHU C HATYPAIbHBIM
MOKa3areieM

49 CBolicTBa CTENEHU C HATYPAIBHBIM
II0Ka3aTeseM

50 3anuce 4Kciaa B JECITUYHON ITO3UIIMOHHON
CUCTEME CUHMCIICHUS

51 3anuce 4Kciaa B JECITUYHON ITO3UIIMOHHON
CUCTEME CUHCIICHUS

52 Opnowienbl. OQHOWIEH CTaHAAPTHOIO




Buaa. CreneHp OQHOYJIEHA

Onnounenbl. OTHOWICH CTaHIAPTHOTO

53 1
Buja. CTerncHb OHOYICHA

54 MHoro4ieHbsl. MHOTOWIECH CTaHIaPTHOTO 1
Buaa. CteneHs MHOrO4IeHA

55 MHorowieHsl. MHOrO4wieH CTaHJapTHOIO 1
Byja. CTerneHb MHOIOWICHA

56 Cro’keHne ¥ BEIYUTAaHHE MHOTOYJICHOB 1

57 CrnoskeHue U BEIYUTaHHE MHOTOYJICHOB 1

58 Cro’keHne ¥ BEIYUTAaHHE MHOTOYJICHOB 1

59 VYMHOXEHHUE U JeJIeHHe MHOTOYICHOB 1

60 VMHOXEHHUE U IeJIEHNE MHOTOWIEHOB 1

61 VYMHOXEHHUE U JeJIeHIe MHOTOYWIEHOB 1

62 YMHOMXEHME U [IeJIEHHE MHOTOWICHOB 1

63 [Ipeobpa3oBaHue 1ENOTO BHIPAKECHHUS B 1
MHOTOYJICH

64 [TpeoOpazoBanme 1EI0TO BEIPAKEHUS B 1
MHOTOYIEH

65 [Ipeobpa3oBaHue 1ENOT0 BHIPAKECHHUS B 1
MHOTOWIEH

66 Kopuu MHOrO4IIEHA

67 Kopuu MHOrOuNI€Ha
ToxnecTBo. ToxIeCTBEHHbBIE

68 npeoOpa3oBaHus anredpandeckux 1
BBIPAYKEHUI

69 ToxnecTBo. ToxIeCTBEHHbBIE 1

peoOpa3oBaHus anredpandecKux




BBIPAKCHUIN

ToxnectBo. TOXXIEeCTBEHHBIE

70 peoOpa3oBaHus aNredpandecKux
BBIPAKCHUIN
ToxnectBo. TOXXIEeCTBEHHBIE

71 npeoOpa3oBaHus AreOpandecKux
BBIPAYKECHU I
ToxnectBo. ToxxnecTBEHHBIE

72 npeoOpa3oBaHKs AreOpandecKux
BBIPAYKEHU I

73 JlokasaTenbCTBO TOXKIECTB
KonTponbhas pabota no temam "CreneHb

74 C HaTypaJbHBIM MOKa3aTenem",
"MHorouieHs"

75 KBaznpat cymMmBl 1 KBaJpaT pa3HOCTH JBYX
BBIPAKCHUI

76 KBagpar cyMMbI HECKOJIBKHX BBIPAKEHUN

77 Ky0 cymMBI 1 Ky0 pa3HOCTH JBYX
BBIPAKCHUI

78 Pa3HoCTB KBaIpaTOB IBYX BBIPAKEHUU

79 IIpon3BeneHne pa3HOCTU U CYMMBI IBYX
BBIPAKCHU I

80 IIpon3BeneHne pa3HOCTU U CYMMBI IBYX
BBIPAKCHUI

81 CymMma 1 pa3HOCTb KyOOB JIByX
BBIPaKCHU I

82 CymMa 1 pa3HOCTh KyOOB IBYX

BBIPAYKECHH I




83

Paznoxxenne MHOTOYJICHA HA MHOXKHUTEIN

[IpousBeneHne pa3sHOCTU CYMMBI JIBYX

84 BBIpQ)XEHU, CyMMa M pa3HOCTh KyOOB
JIBYX BBIpa)KCHUHI

85 Pasnoxenre MHOrowieHa Ha MHOYKHTEIN

86 Brinecenune 00IIero MHOKHUTESA 32 CKOOKH

87 MeTtoa rpynnupoBKu

88 KonTponbhas padota no teme "®opmysib
COKPALIEHHOI'O0 YMHOXEHUS"

89 JemumocTh nenbix yncell. CBoMCTBa
JICIIMMOCTH

90 JemumocTh nenbix yncel. CBoMCTBa
JEJINMOCTH

01 [Ipocteie u coctaBubie uncna. YETHBIC U
HEUYETHRIC YrCia

92 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6, 9,
10,11

93 [Ipu3naku genumoctu Ha 2, 4, 8, 5, 3,6, 9,
10, 11
[Tpu3Haku JeTUMOCTH CYMMBI U

94 TIPOU3BEICHUS TENIBIX YUCEIT TIPU PEIICHUN
3a1a4

95 HauOosemmii o0mmii qeIuTensb U
HaWMEHbIIIee 0011Iee KPaTHOE ABYX YUCEI

96 B3aumno npocTeie yncna

97 AnroputMm EBxinna. Jlenenue ¢ octatkom

98 CpaBHEHUS TENBIX YHCET 10 MO0




HaTypaJIbHOT'O Yncia

99 Jlunetinas GyHkmnus, e€ cCBOMCTBa 1
100 Jluneiinas QyHKIus, e€ CBOHCTBA 1
101 Jluneiinas QyHKIus, e€ CBOWCTBA 1
102 I'paduk muHEHHON QYHKITUN 1
103 I'padux nmuHeHOHN QyHKIIH 1
104 I'paduk nuneitHON QyHKIIUU 1
105 I'padux nmuHeHHOHN QyHKIIH 1
106 I'paduk pynkuun y = | X | 1
107 I'padux pyHkmm y = | X | 1
108 I'paduk pynkuun y = | X | 1
109 I'padux pyHkmm y = | X | 1
110 KycouHo-3aanHble QyHKIUU 1
111 KycouHno-3anannbie GpyHKINN 1
112 KycouHo-3aanHble QyHKIUU 1
113 KycouHno-3anannbie GpyHKINN 1
114 Kontponbnas paboTa mo temam 1
"Nenumocts", "JIuneinast pyHkuus"
115 VYpaBHEeHME ¢ ABYMs IEPEMEHHBIMU
116 VYpaBHeHUe ¢ ABYMS [TE€PEMEHHBIMU
117 I'paduk TMHEHHOTO ypaBHEHUS C ABYMS 1
NIEPEMEHHBIMU
118 I'paduk nuHEHOTO ypaBHEHUS C IBYMS 1
NIEPEMEHHBIMU
119 CucreMbl TMHEHHBIX YpaBHEHUN C ABYMS 1

NEPEMEHHBIMU




120

CucreMpl TMHENHBIX YPaBHEHUH C IBYMS
IIEPEMEHHBIMU

121

122

123

I'padmyeckuit METO ] peIIeHHsI CUCTEMBI
JIMHEWHBIX YPABHEHUN C ABYMs
[IEPEMEHHBIMU

I'paduaeckuii MeToa peIICHUs] CUCTEMBI
JIMHEHHBIX YPAaBHEHUH C IBYMSI
MepeMEHHBIMHU

Pemrenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ C

ABYMA IEPEMCHHBIMHA MCTOAOM
IIOACTAaHOBKH U MCTOAOM CJIOKCHUA

124

Pemenne cucreM TMHEHHBIX YpaBHEHUH C
IBYMsI IEPEMEHHBIMU METOJOM
IIOJICTAHOBKU U METOOM CJIOKECHHUS

125

Pemenne cucreM TMHEHHBIX YpaBHEHUH C
JBYMS IEPEMEHHBIMH METOJIOM
ITOZICTAHOBKHU Y METOJIOM CJIOKEHUS

126

127

128

Pelrenne cucreM JTUHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU METOJIOM
ITOZCTAHOBKHU U METOJIOM CJIOKEHUS
Cucrema 1ByX JTUHENHBIX YPAaBHEHUH €
JBYMsI IEPEMEHHBIMU KaK MOJEIb
peaIbHOM CUTyalluH

KonrtponbHas padora no teme "Cucremsl
JIMHENHBIX YypaBHEHUN"

129

130

[ToBTOpenue u 06061eHne. Bripaxkenus ¢
MIepeMEHHBIMU

[ToBTropenue u o6o0menue. CreneHs ¢




HaTypaJIbHBIM I10Ka3aTelleM

[ToBTOpenue u 0600menne. OaHOUICHBI U
MHOTO4YIEHEI. TOXIEeCTBEHHBIE

131 1
peoOpa3oBaHus aNredpandecKux
BBIPAKCHUIN

132 [ToBTOpenue u 0600mEeHne. DopmMyITbl 1
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTropenue u o6o6menue. Koopanuats 1
U rpaduky.

134 [ToBTOpenue u 0600menue. JluneitHas 1
GbyHKIUSA U €€ CBOKWCTBA

135 Hroroas koHTpobHAs paboTa 1
[ToBropenue u o6o0meHue. Pemenne

136 CHCTEM JIMHEWHBIX YPaBHEHUH C ABYMS 1
NePEMEHHBIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




8 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

HucnoBble HEPABEHCTBA

CBolicTBa YMCIIOBBIX HEPABEHCTB

A WD P

CBolicTBa YHUCIIOBBIX HEPABEHCTB

Z[OKa3aTeJ'IBCTBO HCPABCHCTB

N R

Hepasencto ¢ nepemennoii. Ctporue u
HECTPOTHe HEPaBEHCTBA
HepagenctBo ¢ nepemennoii. Ctporue u
HECTPOTHe HEPaBEHCTBA

CrnoxeHune u YMHOXCEHUC YUCIIOBBIX
HCEPAaBCHCTB. OHCHI/IBaHI/Ie 3HA4YCHUA
BBIPpAXKCHUSA

Crnoxenue u YMHOXCHUC YUCIIOBBIX
HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS
BBIPAXKECHUS

10

11

[TonsiTHE O peleHNN HEPaBEHCTBA C OAHOU
IepeMeHHON. MHOK€ECTBO pelIeHH
HEPABCHCTBA

[TonsATHE O pElIEHUN HEPABEHCTBA C OAHOU
IepeMeHHON. MHOK€eCTBO PEIICHU
HEPABCHCTBA

PaBHOcuiibHBIE HEepaBeHCTBA. HepaBeHCTBO-
CIIEJICTBUE

12

HucnoBbie TPOMEKYTKH




JInHelHOe HEPABEHCTBO C OJJHOMN

13 MEPEMEHHON U MHOKECTBO €T0 PEIICHUI

14 PemreHne nuHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN

15 Pemienue muHEeHBIX HEPABEHCTB C OJHOM
MepeMEHHON

16 Pemrenne nuHENHBIX HEPABEHCTB C OJAHOU
MepeMEHHOM

17 Cucrembl TUHEHHBIX HEPABEHCTB C OHOM
MEPEMEHHOMN

18 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MepeMEeHHON
Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO

19 JIMHEWHBIX HEPABEHCTB C OJJHOM
IIEpEMEHHOMN

20 KonTponbhas padota no teme
"HepaBencrna"

21 KBanpatHsle kopHH

99 ApudmeTrueckuil KBaJpaTHbI KOPEHb U
€ro CBOMCTBA

93 Apudmernueckuil KBaJpaTHbII KOPEHb U
€ro CBOMCTBA

24 [loHsTHE NPPALIMOHAIBHOTO YUCIIA.
JlelicTBYsI ¢ MppalliOHAILHBIMH YU CIIaMU

25 CBoiicTBa 1EMCTBUI C UPPALOHATBHBIMU
qrclIaMu

26 CaolicTBa 1€HCTBUI C UpPpPAllMOHAIBHBIMU

quciIaMu




27

CaolicTBa 1€HCTBUI C UppallMOHAIbHBIMU
qKClIaMu

28
29

CpaBHeHuE UppallMOHAIbHBIX YUCEN

CpaBHeHUE UppaIIMOHATBHBIX YHCEI

30

MHOKXECTBO IENCTBUTENBbHBIX YUCEIL.
[IpencraBnenus 0 paCIMPEHUSIX YACIOBBIX
MHOECTB

31

32

33

JlonmycTuMBble 3Ha4YEHUs IEPEMEHHBIX B
BBIPAXKECHUSX, COACPIKALUX
apu(pMeTHIECKUE KBaIpaTHbIE KOPHU

JlomycTuMble 3HAaYEHUS IEPEMEHHBIX B
BBIPXKEHUSX, COJIEPIKALTIX
apudmeTryecKkue KBaapaTHbIE KOPHU

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COEPIKALUX
apu(pMeTHYeCKUe KBaJIpaTHbIe KOPHU

34

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKECHUH, COAEPIKAINX
apudmeTnyecKkue KBaapaTHbIE KOPHU

35

36

37

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAYKEHHUI, COJIEPIKAIIUX
apudmeTnyecKkue KBaJpaTHbIe KOPHU
ToxnecTBeHHbIe TPeoOpa3zoBaHus
BBIPAXKEHUH, COEpIKALUX
apudmeTnyecKkue KBaapaTHbIE KOPHU
KonrtponsHas pabora no teme
"KBanpaTHblii KOpeHb"

38

KBanpatHoe ypaBHeHHE




dopMyIia KOpHEW KBaJPATHOTO YpaBHEHUS.

39 KonnyecTBO NeCTBUTENBHBIX KOPHEH
KBaJIpaTHOI'O ypaBHEHUS
®dopmysa KOpHEN KBapaTHOTO YpaBHEHMUSI.

40 KonnyecTBO 1€HCTBUTENBHBIX KOPHEN
KBaJIpaTHOI'O YpaBHEHUs
dopmysa KOpHEH KBaJpaTHOTO YPaBHEHMSL.

41 KonnuecTBO 1€MCTBUTENBHBIX KOPHEN
KBa/IpaTHOI'O YpaBHEHUS
dopmysa KOpHEN KBaJpaTHOTO YPaBHEHMSL.

42 KonnuecTBO A€HCTBUTENBHBIX KOPHEH
KBaJIpaTHOI'O ypaBHEHUs

43 Teopema Buera

44 Teopema Buera
VYpaBHEHMSI, CBOAMMBIE K TMHEWHBIM

45 YPaBHEHUSM WM K KBaJPaTHBIM
YPaBHEHUSAM
VYpaBHeHMsI, CBOAMMBIE K TMHEWHBIM

46 YpaBHEHUSIM WJIM K KBaJPaTHBIM
YPaBHEHUSAM

47 KBagpatHoe ypaBHEHHE C mapaMeTpom

48 PemreHne kBagpaTHBIX YPaBHEHUH C
napameTpamu

49 Pemrenne kBagpaTHBIX YpaBHEHHH C
napameTpamu

50 Perenne kBagpaTHBIX YpPaBHEHUH,
COJIep KaIINX 3HaK MOIYJIS

ol Pemrenne kBagpaTHbIX ypaBHEHMI,




COACPpIKAIINX 3HAK MOAYJIA

ypaBHeHI/IC KakK MaTeéMaTH4YeCKasa MOJCJIb

52 peanbHON CUTYaluH

53 Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIIBIO
KBaJIpaTHBIX YpaBHEHUH

54 KonrtponsHas pabora o Teme
"KBanpaTHble ypaBHeHuUs"

55 PanrioHanbHbIE BBIpaKEHUS

56 ToxnecTBeHHBIE TPe0Opa3oBaHUs
paLMOHAIBHBIX BBIPAKCHUI

57 ToxnecTBeHHbIE TPe0Opa3oBaHUs
paMoOHATBHBIX BRIPAKCHUI

58 ToxnecTBeHHBIE TPEOOPA30OBAHUS
palMoHaIBHBIX BBIPAXKEHUIN

59 ToxnecTBeHHBIE TPeoOpa3oBaHUs
palMoHaIBHBIX BBIPAXKEHUIN
Anrebpaundeckas q1po0b. JlomycTumeie

60 3HAa4YEeHUs IEPEMEHHBIX B JIPOOHO-
paMOHAFHBIX BBIPAKEHUSIX
Anrebpanueckast 1po0b. JlomycTumble

61 3HAa4YeHHUs IEPEMEHHBIX B JIpOOHO-
paMoOHATBFHBIX BBIPAKECHUSIX
Anrebpanueckas 1poOb. JlomycTumbie

62 3HAa4YeHHUs IEPEMEHHBIX B JIpOOHO-
palMoOHAIBHBIX BBIPAKEHUAX

63 OcHOBHOE CBOMCTBO anredpandeckon
npobu

64 OCHOBHOE CBOMCTBO aJIreOpandecKou




npodu

CrnoskeHne 1 BEIYUTaHHE anre6pa1/1qecm/1x

65 .
npobeit

66 CrnoxeHue 1 BBIYUTaHUE AJIre0pandyecKux
npobei

67 YMHOKEHUE U JefIeHHE are0pandecKux
npobeit

68 YMHOXKEHUE U JelIeHNe anredpanyeckux
npobeit

69 YMHOXKEHUE U JielIeHNe anredpanyeckux
npobei

20 BosBenenue anredpandeckoit 1podu B
CTENEHb

7 KonrtponsHas padorta no reme "{poOHo-
paloHaIbHbIE BbIpAXKEHUS"

72 JIpoOHO-palinoHa bHbIE YPAaBHEHHUS
Pemenne npoOHO-paliiOHaNbHBIX

73 YPaBHEHUU, CBOJSIIMXCS K JIMHEHHBIM
YpaBHEHUSAM
Pemenue 1po6HO-paliMoOHaIBbHBIX

74 YpaBHEHMH, CBOJAIIUXCA K TMHEHHBIM
YpaBHEHUSM
Pemenue 1poOHO-paiMoHaIbHBIX

75 yYpaBHEHMH, CBOJSIINXCS K TMHEHHBIM
ypaBHEHHSIM
Pemenue npoOGHO-paninoHaIbHBIX

76 ypaBHEHMH, CBOSIIMXCS K KBaJPaTHBIM

YpaBHEHUSIM




77

Pemenue 1poOHO-parimoHaTBHBIX
ypaBHEHUH, CBOASIINXCS K KBaJPaTHBIM
ypaBHEHUSIM

78

Pemenue 1poOHO-panimoHaIBHBIX
YpaBHEHHI, CBOJAIINXCSA K KBaIPaTHBIM
YpaBHEHHSIM

79

80

Pemenne npo6HO-paliioHaNbHBIX
YPaBHEHU METOJIOM 3aMEHbI IIEPEMEHHOMN

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUN METOJIOM 3aMEHbI IIePEMEHHOM

81

Pemenue npoOHO-paliiOHaNbHbBIX
YPaBHEHUI METOJIOM 3aMEHbI IIEPEMEHHOMN

82

83

Pemenne npo6HO-paliiOHANIBHBIX
YpPaBHEHU METOJIOM 3aMEHbI TIEPEMEHHOMN

Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
JIpoOHO-pallMOHATIBHBIX YPAaBHEHUH

84

85

86

Pemrenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO
JIpOOHO-pallMOHANIbHBIX YpaBHEHUN

Perienue TeKCTOBBIX 3aJau C TOMOIIIBIO
JIpOOHO-pallMOHANIbHBIX YpaBHEHUN

Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
JIpoOHO-pallMOHATBHBIX YPAaBHEHUH

87

88

89

Perrenne TeKCTOBBIX 337124 C TOMOIIBIO
IpOOHO-paLlMOHAIBHBIX YPaBHEHUHN
Perienue TeKCTOBBIX 3a]1au C MOMOIIIBIO
JIpoOHO-pallMOHATBHBIX YPAaBHEHUH

I'paduueckas uHTEpHIpeTaus YpaBHEHUI ¢

ABYMA ICPECMCHHBIMHA




Konrponsnas padora no reme "{poOHo-

90 | 1
panMoHalbHbIE YPABHEHUS

01 OO6nacTp orpeneneHuss © MHOKECTBO 1
3HaYeHUH PYHKIUU

92 OO6nacTh ornpeieneHus: 1 MHOXKECTBO 1
3HAYCHHUH QYHKITUN

93 CriocoOb1 3aanust pyHKIHIA

94 I'paduk pynkumn 1
Urenue cBOMCTB QyHKIMHU 1O €€ rpaduKy.

95 [Tpumeps! rpadukoB GyHKITHIHA, 1
OTPAXKAIOIIUX peaibHbIE MPOLECCHI
OyHKIUH, OTIUCHIBAIOIIUE MPSIMYIO H

96 00paTHYIO IPOMOPIIUOHAILHEIC 1
3aBUCHUMOCTH, UX TpaduKu
OyHKITUH, OTIUCHIBAIOIINE MTPSIMYIO

97 00paTHYIO IPOMOPIIUOHAIEHEIC 1
3aBUCUMOCTH, UX TpaduKu
DyHKIUY, ONHUCHIBAIOLINE IPSIMYIO U

98 00paTHYIO IPONOPLHOHATIBHBIE 1
3aBHCHUMOCTH, UX TpapuKu

99 OyHKIMs Y = X2 1 €€ cBOMCTBa 1

100 OyHkuus Y = X2 1 e€ cBoicTBa 1

101 OyHkuus Y = X3 u € cBoiicTBa 1

102 OyHKIMS Y =K/X U €€ CBOIICTBa 1

103 OyHKIUA Y =K/X U e€ CBOICTBa 1

104 OyHKIMS Y =VX U e€ CBOMCTBA 1

105 KonrtponsHas padora o teme "®dynkuun" 1




106 CrerneHs C eTbIM MTOKa3aTeaeM 1
107 CBOIACTBA CTETICHU C IICJIBIM TTOKa3aTelIeM 1
108 CBo¥iCTBa CTETICHH C IIEJIBIM ITOKa3aTelIeM 1
109 CBo¥iCTBa CTETICHH C IIEJIBIM MTOKa3aTeleM 1
110 [IpeoOpazoBaHue BBIpAXKCHHH, COTEPIKALITUX
CTEIICHH C IICJIBIM ITOKa3aTeieM
111 [IpeoOpazoBaHUe BEIPAKCHHH, COIEPIKALTUX
CTCTICHH C TICJIBIM ITOKa3aTelieM
112 IIpeobpazoBaHue BBIPAKCHHH, COTEPIKALIUX
CTEIICHH C IICJIBIM ITOKa3aTeieM
113 CrangapTHbIN BUJT YKCTa
114 CrangapTHbIN BUJ yMcaa
115 JIeCcTBHS ¢ YKMCIIaMU, 3alTUCAHHBIMU B
CTaH/IapPTHOM BUJIE
116 JlecTBUS ¢ ynciIaMu, 3alMCaHHBIMU B
CTaHJIAPTHOM BHUJIC
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,
117 JUTUTENTBHOCTD MPOLIECCOB B OKPYKAIOIIEM
MUpe
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,
118 JUTUTENIBHOCTD MPOLIECCOB B OKPYKAIOIIEM
MUpe
Pa3mepbl 00bEKTOB OKPYXKAFOIIETO MUPAa,
119 JUTUTEIIBHOCTD MPOLIECCOB B OKPYKAIOIEM
MUpe
120 Jlenenre ¢ OCTaTKOM
121 CpaBHEHUS LIENBIX YUCEN 110 MO0




HaTypaJIbHOT'O Yncia

122

123

CpaBHEHUS LIEIBbIX YUCET 110 MOAYIIO
HaTypaJIbHOT'O Yncia

CBolicTBa CpaBHEHHI IO MOTYJIIO

124

125

CBolicTBa CpaBHEHUH 110 MOJYJIIO

OcraTku CYMMBEI U IPOU3BEACHHS I10
AAHHOMY MOIYJIXO

126

KonTponbnas padora no temam "Crenenu",
"lenumocTp"

127

128

129

130

131

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

IToBTopenue u o6o0mmeHue. Pemenue
JIMHEIHBIX HEPABEHCTB C OAHON
MEPEMEHHOMN U CUCTEM JIMHEWHBIX
HEPABEHCTB C OJAHOW IEPEMEHHON

[ToBTOpenue u o6oOIIEHHE.
ToxnecTBeHHbIe TpeoOpa3zoBaHus
BBIPAKEHUH, COAEPIKAINX
apudmeTnyecKkue KBaapaTHbIE KOPHU
IToBTopenue u o6o0meHue. Pemenue
KBaJpaTHBIX YpaBHEHUM. Pemenue
TEKCTOBBIX 33/]1a4 ¢ IOMOIIbIO KBAaIPATHBIX
YpaBHEHUI

[ToBTOpenue u 0606meHue. Pemenue 3agau
U3 peabHOM KU3HU

132

[ToBTOpeHmE 1 060OIIEHNE.




ToxnecTBeHHbIE TPeoOpa3zoBaHUs
palMOHAIbHBIX BBIPAXKEHUIN

[ToBTrOopenue u o6o0menue. Pemenue
JNPpOOHO-pallOHAJIbHBIX YpaBHEHUH,
CBOOAIIUXCA K JIMHEHHBIM TN K

133 1
KBaJ[paTHBIM ypaBHEHUsIM. Pemenne
TEKCTOBBIX 33]1a4 C MOMOIIBIO JPOOHO-
palMoOHAIBHBIX YPaBHCHHI

134 [ToBropenue u o6o0meHue. Pemenue 1
TEKCTOBBIX 33J[a4 Pa3IMYHBIMHU CIIOCOOAMHU

135 Hroroast koHTpoIbHAs paboTa 1

136 HOBTOpeHI/IE: u 0000menue. Pemmenne 3agau 1
U3 peaybHOM KU3HU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




9 KJIACC

Ne
n/n

Tema ypoka

Oynkius. CroicTBa QyHKINNA: HYIIH
(GyHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHus (HYHKIMH, YETHBIEC U HEYETHBIC
¢byHKIMM, HaNOOJIbIIIEe 1 HANMEHbBIIIEe
3Ha4YeHUs1 QYHKIUU

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkius. CoiicTBa QyHKIMIA: HYIH
(GyHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
(GyHKIIH, TIPOMEKYTKH BO3pacTaHUS U
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢GbyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3Ha4eHusl QyHKIUU

[Toctpoenue rpadukoB GpyHKUINH C
MTOMOIIIbIO TIPeoOpa30BaHUMA
IToctpoenue rpadukoB GpyHKIMIA €
MOMOIIIBIO TTpeoOpa3oBaHuit

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

Paznosxenune kBagpaTHOTO TpEXUIEHA Ha
JIMHEWHBIE MHOKUTEIN

Paznoxenune kBapaTHOro TpEXUieHa Ha
JIMHENHBIE MHOXUTEIN




KBangparuunas ¢pyHkuus u e€ CBOHCTBA

[Tapaboina, KOOPAMHATHI BEPIIMHBI

| napaboIIbl, 0Cb CHMMETPHUH MapadoIbl

10 [TocTpoenue rpaduka KBagpaTHIHON
byHKIMH

11 [TocTpoenue rpaduka KBaaApaTHIHON
byHKIIUN

12 [Toctpoenue rpaduka KBaApaTHIHON
byHKIIUN
[Tonoxxenue rpaduka KBaApaTUIHOMN

13 (GYHKIIUHU B 3aBUCUMOCTH OT €&
ko3 pumeHToB
[Tonoxenne rpaduka KBaApaTUIHON

14 (YHKIIMHU B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB

15 Hcnonb30BaHne CBOKWCTB KBAAPATUIHOMN
GYHKIUM 1715 peuIeHus 3a1a4

16 Hcnonp30BaHue CBOKCTB KBAAPATUYHOMN
GYHKIIUM 1715 peleHus 3a1a4

17 Hcnonb30Banne CBOKWCTB KBaAPATUIHOMN
GYHKIIUH 1715 peleHus 3a1a4

18 CrenenHble QyHKIIUU C HATypaTbHBIMU
MOKa3aTeJsIMH, UX TpapyKH U CBOWCTBA

19 CreneHHble (YHKIIMU C HATYpaTbHBIMU
MoKa3aTessIMH, UX TpauKH U CBOWCTBA

20 CrenenHble QyHKIUU C HATypaTbHBIMU
MoKa3aTessIMH, UX TpauKH U CBOWCTBA

21 Crenennbie QYHKIIMU C HATYPATbHBIMA




MOKa3aTeJsIMH, UX TpayKH U CBOWCTBA

I'padukn Gyskmmii: y=Vx , y=3Vx,y=|

22
x|

93 ll“pa(pr/IKI/I dyskmmit: y =Vx , y=3Vx , y =| x

24 I'paduku Gpyskmmit: y=Vx , y=3x,y=|
x|

25 KonTponbnas pabora no teme "Oynkuun"
[ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHOU

26 nepeMeHHON. MHOKECTBO PEIICHHI
HEpaBEHCTBA

97 KBangpaTHbie HEpaBeHCTBA C OTHOM
MEPEMEHHOMN

28 KBanpaTHble HEpaBEHCTBA C OJHOU
MepPEMEHHOMN

29 Pemienue HepaBeHCTB rpapUUECKUM
METOZOM M METOZIOM UHTEPBAJIOB

30 Pemrenne HepaBeHCTB Tpa@UeCKUM
METOZOM B METOZIOM HHTEPBAJIOB

31 HepaBeHncTBa, coepxaliue 3HaK MOAYJIs

32 HepaBenctBa, comeprkamniiue 3HaK MOTYJIS

33 CucTeMbl HEPaBEHCTB € OJTHON
MIEPEMEHHOMN

34 CucTeMbl HEpaBEHCTB C OJTHOM
IEPEMEHHOMN

35 Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO

HCPaBCHCTB, CUCTEM HEPABCHCTB




36

Pelienne TeKCTOBBIX 3a7a4 ¢ IOMOIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

38

39

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemenne HepaBeHCTBA ¢ AByMS
[IEpEMEHHBIMU

I'paduaeckuii MeToa peIeHUsI CUCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU

Cucremsl HEPAaBCHCTB C ABYM:1
INEPEMCHHBIMU

40

41

KonTponbhas padota no teme
"KBanparHble HepaBeHCTBA"

BI/IKBaI[paTHHe YpaBHCHUA

42

[IpuMepsl IpUMEHEHHUI METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHuil, 3aMEHbI
NepeMEeHHOH, rpau4eckoro MeTo1a Mpu
peleHnn ypaBHeHui 3-i u 4-i1 creneHen

43

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEpEMEHHOMH, rpaguuecKoro MeToa npu
pelieHnn ypaBHeHul 3-i u 4-i1 creneHen

44

[IpuMeps! IpUMEHEHN METOI0B
PaBHOCUJIBHBIX IIPeoOpa3oBaHuil, 3aMEHbI
MIEPEMEHHOMH, rpagruecKkoro MeToa npu
pelieHnn ypaBHeHui 3-i u 4-i creneHen

45

46

Pemenne npoGHO-paninoHaIBHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenne npoOHO-paiOHATBHBIX
YPaBHEHUU U HEPABEHCTB




47

Pemenue 1poOHO-panimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

48

49

Pemenue 1poOHO-panimoHaIBHBIX
YPAaBHEHUN U HEPABEHCTB

Pemenue cucrem ypaBHEHHI C AByMS
[IEPEMEHHBIMU

50

Pewrenne cucreM ypaBHEeHUN ¢ AByMs
[IEPEMEHHBIMU

51

52

53

Pemenne npocrenmmx cucremM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
MIEpEMEHHBIMU

Pelrenne npocTenimx cucrteM
HEJIMHEUHBIX YPABHEHUH C ABYyMS
[IEPEMEHHBIMU

54

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

55

I'paduaeckuit MeTO peIIeHUsI CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

56

57

I'paduueckuit MeTOJT peIIeHUs! CHCTEMBI
HEJIMHENHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMU

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJEIb




peanbHON CUTYaluH

58

59

60

CucreMa IByX HEJITMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalluH

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealibHOM cUTyaluu

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

61

Cucrema HeTMHENHBIX YpaBHEHUH €
apaMeTpoM

62

63

Cucrema HETMHENHBIX YPAaBHEHUH €
apaMeTpoM
Cucrema HETMHENHBIX YPAaBHEHUH C
apaMmeTpoM

64

65

66

[Ipocreiimme HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

KonTponbHas pabota o Teme "YpaBHeHus,
HEPaBEHCTBA U UX CUCTEMBI"

[ToHsATHE YMCIOBOM MOCIEI0BATEIBLHOCTH.
Koneunplie 1 OeCKOHEUHBIE
MOCJIeI0BATETbHOCTH

67

OrpaHn4eHHas TIOCIIEIOBATEIIEHOCTb.
MonoToHHO Bo3pacTatomas (yObIBaroIIasi)
MOCIIEI0BATEILHOCTh

68

CrocoOsI 3a1aHus IIOCIEN0BATEIILHOCTH
OITMCATEIbHEIN, TAOJUYHBIHN, C ITOMOIIBIO




(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN

Apudmerrueckas U reoMeTpuyecKas

69
IIPOrpeccuu

70 Apudmernueckas 1 reomeTpuuecKas
IIPOrpeccuu

7 CBoiicTBa 4JIeHOB apu(METUYECKON U
Tr€OMETPUYECKON ITPOrPECCUI

79 CaoiicTBa 4eHOB apubMETHIECKON U
Tr€OMETPUYECKON ITPOrPECCUI

73 ®opmyiibl N-ro 4ieHa apupMeTHdecKoil u
reOMETPUYECKON Mporpeccuid

74 ®opmyitel N-To wieHa apuPpMeTHIECKOH 1
r€OMETPUYECKON ITPOrPECCUI

75 ®opmyiiel N-ro 4jeHa apupMeTHIecKoil u
r€OMETPUYECKON ITPOTPECCUI
®opMysbl CyMMBI IEPBBIX N YWIEHOB

76 apu(pMeTHYECKON U reOMeTPUYECKOM
IIporpeccuit
®opMysbl CyMMBI IEPBBIX N YWIEHOB

77 apu(mMeTHyecKoil U reoOMeTpUUECKO
Iporpeccuit
@®opMysIbl CyMMBI IEPBBIX N YWIEHOB

78 apu(pMETHIECKON U TEOMETPUIECKOM
Iporpeccuit

79 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI
U KPEAUTHI

80 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI

U KPEAUTHI




3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IbI

81
U KPEIUThI

82 3a1aun Ha IPOLIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEJIUThI

83 3agaun Ha MPOLEHTHI, 0AHKOBCKUE BKJIA Ibl
U KPEIUThI

84 3aauu Ha MIPOLEHThI, OAHKOBCKUE BKJIA/1bI
U KPEJUThI

85 3aa4u Ha IPOLEHThI, OAHKOBCKUE BKJI/1bI
U KPEIUTHI
IIpencraBneHue o CXOAUMOCTH

86 [10CJIeI0BATEIbHOCTH, O CYMMHUPOBaHUU
0eCKOHEYHO yObIBaIOLIEH reOMEeTPHUUECKOM
MIpOrpeccuu
IIpencraBienue o CXOAUMOCTH

87 MI0CJIe/I0BATEIbHOCTH, O CYMMHPOBaHUU
0eCKOHEYHO yOBIBAIOLIEH reOMEeTPHUIECKOM
IIPOrpeccuu

88 MeTo MaTeMaTHYECKON HHTYKITUU

89 MeTo MaTeMaTHYECKON HHTYKITUU

90 KonrtponbHas pabora o Teme "UnciaoBbie
IIOCJIE0BATENBHOCTH U Nporpeccun”

01 Kopens n-it crenenn. CBoicTBa KOpHS N-i
CTETeHU

92 Kopens N-ii crenenu. CBoiicTBa KOpHS N-i
CTETIEHU

93 Kopens N-ii crenenu. CBoiicTBa KOpHS N-i

CTCIICHHU




CrerneHs ¢ PalrOHAJIBHBIM IMOKA3aTCJICM U

94 .
e€ cBoiicTBa

95 CreneHb ¢ paliOHAJILHBIM TIOKA3aTeleM U
e€ CBOMCTBA

96 CreneHb ¢ palioHAILHBIM TI0Ka3aTeneM U
e€ CBOICTBa
ToxnecTBeHHbIE TPe0Opa3oBaHUs

97 BBIPKCHHH, COJEPKAIUX KOPeHb N-i
CTETICHU
ToxnecTBeHHbIE TPe0Opa3oBaHUs

98 BBIpO)XEHUH, CONlEpKAIUX KOPEHb N-i
CTETIeHU
ToxnecTBeHHBIC TPe0Opa3oBaHuUs

99 BBIp)XEHUH, COJlepKaIUX KOPEeHb N-i

CTCIICHU

ToxnecTBeHHbIe TpeoOpa3zoBaHus
100 BBIPAKEHUH, COAEPIKALUX CTEIIEHD C
panMoHaIbHBIM ITOKa3aTesIeM

ToxnecTBeHHbIE TpeoOpa3zoBaHUs

101 BBIPAKEHUH, COAEPIKALUX CTEIIEHb C
panroHaIbHBIM ITOKa3aTelIeM

KonTponbhas pabora no teme "CreneHs ¢

102
palMoOHAIBHBIM TTOKa3aTeneM"
[ToBTOpenue u 0606menue. Yncna u
103 BBIUHCIICHUS (3al1Ch, CPABHEHHE,

JIEUCTBHS C NECHCTBUTEIILHBIMU YMCIIAMU,
quCIIOBas MpsMas)

104 [ToBTOpenue u 0606menue. Yucna u




BBIYMCIICHHS (3aMIUCh, CPABHEHUE,
JEUCTBHUS C IEHCTBUTEIbHBIMU YUCIIAMH,
YHCIIOBas MpsMas)

105

[ToBTropenue u o6o0menue. Yucna u
BBIYHCIICHUS (IPOLICHTHI, OTHOIICHHSI,
IIPOIIOPLIMHN)

106

107

108

[ToBTOpenue u o6o6menue. Ynucna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLINHN)

[ToBTOpenue u o6obmenue. Ynucna u
BBIYMCIICHHS (peIICHUE 3a/1a4 U3 PeaIbHOU
YKU3HHM )

[ToBTOpenue u o6obmenue. Ynucna u
BBIYMCJICHUS (PEIIeHUE 3a1a9 U3 pealbHOM
KU3HHU)

109

[ToBTOpenue u 06061menue. Yucna u
BBIUHCIICHUS (OKpYTJIEHUE, TPUOIINKEHHE,
OLIEHKA)

110

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a
apuMETUUECKUM H alITeOpandecKum
crioco6amu)

111

112

IToBTrOopenue u o6o0meHue. TeKkCToBbIe
3a/auu (pemeHrne TEKCTOBBIX 3a1a9
apuMETUUECKUM H alITreOpandecKum
crioco6amu)

[ToBTOpenue n 06o6uIeHNe. TekcToBbIe
3a7auu (pereHre TEKCTOBBIX 3a71a4




apumeTnyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 0606menHue. TekcToBbie
3a7a4u (pelIeHUEe TEKCTOBBIX 3324
apuMeTHuecKuM U anredpandecKum
criocobamu)

114

115

116

117

118

[ToBTOpenue u o6odmenue. TekcToBbie
3a/1auu (peleHrne TEKCTOBBIX 3a/1a
apuMeTHIeCKUM U alreOpandecKuM
crocobamm)

[ToBTOopenue u 06001eHue. TekcToBbIe
3a/1a4M (pEIICHNE TeKCTOBBIX 33714
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPAKEHM, COAEP/KAIUX CTENIEHD C
L[EJIbIM TIOKAa3aTeJIeM)

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBanme anredpanvaecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeJeM)

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckre BbIpaxeHHUs
(mpeobpazoBaHue anredpanvaecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
LIETTBIM ITOKA3aTeJIeEM )




119

120

121

122

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXEHUH, COMIEPKAITUX
apudmeTnyecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvIecKux
BBIpXEHUH, COJIEpKAIUX
apu(METHUECKUI KBaIPATHBII KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAITUX
apudmeTnyecKuit KBapaTHbIN KOPEHb)
[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
parroHaALHBIX BBIPAKCHUH )

123

[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
panMoHaIBbHBIX BBIPAXKEHUH)

124

[ToBTOpeHmEe 1 000OIIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U JPOOHO-
panMoHaIbHBIX BBIPAXKEHUI)

125

[ToBTOpenHue u o6obIIEeHNE.
AnrebpandecKkue BhIPaKCHHUS




(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

126

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanueckue BoIpaxkeHus (pa3ioxeHue
MHOTOYJIEHA HA MHOKHUTEJH, B TOM YHUCJIE C
UCTOJIb30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOXKCHHS)

127

[ToBTOpeHUE U 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIIH, B TOM YHCIIE C
MCTOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXCHHS] )

128

[ToBTOpeHUE U 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHa Ha MHOKHTEIH, B TOM YHCIIE C
HCIO0JIb30BaHNEM (OPMYJI COKPALLIEHHOTO
YMHOXCHHSI)

129

[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(MozenupoBaHue ¢ TOMOIIbIO POPMYI
peabHBIX MPOIECCOB H SBJICHUN )

130

131

132

OyHKIMH (OCTPOEHUE, CBOMCTBA
M3Y4YEHHBIX (PYHKIIHUN)

IToBTropenue u o6o0meHue. PyHKIUU
(mocTpoenue, CBOMCTBA N3yYEHHBIX
yHKIHiH)

[ToBTOpenue u 0600menne. @yHKITUN
(mocTtpoenue, CBOMCTBA N3YYEHHBIX

yHKIwMiH)




[ToBTropenue u o6o0meHue. PyHKIUU

133 (rpaduueckoe perieHne ypaBHeHUH U UX 1
CHUCTEM)
[ToBTropenue u o6o0meHue. PyHKIUN

134 (rpacduyeckoe perieHue ypaBHEHUH U UX 1
CUCTEM)

135 Hrorosas koHTpoabHas paboTa 1

136 [ToBTOpenue u 0606menue. yHKIUU 1
(MoIeIMpOBaHUE PEATbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME










		2023-10-09T15:50:46+0200
	Иванцова Л.М.




