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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpPOJOKEHUS O00pa3oBaHWsi W ISl TOBCEIHEBHOW ku3HU. Pa3Butue y
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJEJIIMPOBAaHUS B HAYYHOM IIO3HAHWUM M B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIUICHNUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3allhio, abCTparupoBaHHWE M aHAJIOTHIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammbl ydeOHOro Kypca «Auredpa» yriayOiaéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUH TPEX JIET U3YUEHHUs Kypca, B3aUMOJECUCTBYS C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO Y4YEOHOro Kypca «Anredpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «UuWcCia W BBIYUCICHUS CIYXXUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB M OKpYyXkarolel peaibHOCTH. Ha ypoBHE OCHOBHOIO 00I1IET0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3agaunm oO0yueHus anreOpe BXOIAT TakkKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHUs, CIOCOOHOCTENW K MATEMAaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana CHOCOOCTBYET pPa3BUTHIO Y OO0yYaromuxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHHbIi Kypc 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 MAaTEMAaTUYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHHUM M ydaT UX
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», «ANTeOpanyecKkue 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
Kkiacce — 136 yacoB (4 4yaca 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 IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA 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 LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

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.
[IpencraBienue 3aBUCUMOCTY MEXAY BETMUYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

OpnHounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OHOUYIECHA.

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

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

PaznoxeHne MHOrOYIeHa Ha MHOKUTENU. BbiHEceHne 001Iero MHOXKHUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTyalllH.



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

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW 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 CUTYAIIMH.

DOyHKIMHA

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

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TuiocKkocTH. IlpuMepsl rpagukoB, 3agaHHbix (popmynamu. Urtenue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejenieHuss W o6nacTh 3HadyeHW ¢yHkiuu. CrnocoObl 3aaHusi (QYHKIUH.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

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

8 KUIACC

Yucaa v BIYMCICHUA

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

[IpencraBienuss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoXkecTBa
HAaTypaJbHBIX, LEbIX, PALUOHAIBHBIX, JIEHCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

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

Pasmeppl OOBEKTOB OKpYXAIOUIET0 MHpa, AJIUTEIBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

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



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JEJICHHE alreOpandeckux IpoOeH.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHHI, COIEpkKAIINX apu(PMETUYECKHE KBAPATHBIE KOPHH.

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
Kosim4ecTBO NENCTBUTENBHBIX KOPHEW KBAaJPAaTHOTO ypaBHEeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHMs. PelieHue  ApoOHO-paIiMOHATBHBIX
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. ClokKEHHE
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHONW M MHOKECTBA €r0 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 (pyHkunu. CrocoObl 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



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIbHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpKAIMX KOPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

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

YpaBHeHMs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHU 3-ii U 4-11 CTENEeHE.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHI C ABYyMs IIepeMEHHbIMU. Pemenne npocrenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaIINH.

UucnoBele HepaBeHCTBA. PellleHre JTMHENHBIX HEPABEHCTB. J[0Ka3aTenbCTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpPBajoB. MeTon MHTEpBaJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

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

HepaBeHcTBO C 1ByMs IepeMeHHbIMH. PellleHHe HepaBEeHCTBa C JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI pEUIEHUS] CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DyHKUIMHA

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

KBagpatnunass ¢ynkaus u e€ cBoicTBa. Mcmonb3oBaHue CBOWMCTB
KBaJpaTuyHOW  dyHKIMM 17 pemenus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkimii y =ax2, y = a(x — m)?u 'y
= a(x — m)® +n. [TocTpoerne rpaduxoB HYHKIHIT ¢ TOMOLIBIO PEOOPa30BAHMIA.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

®yHkius Y = X' ¢ HaTypaJbHBIM TTOKa3aTesteM N u eé rpaduk.

YucsioBbIe MOC/I€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(pMeTHYeCKOl U reomeTpuueckor mnporpeccuid. Dopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aiauu 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  HACTOSIIEMY 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 BBIMOJHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEAIU3ALUU €r0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX 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)XHOCTM 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 MOTPEOHOCTEH;

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:

OpUEHTalMeld B [JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
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 :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HWHTEpPECaX CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TaKOTO e IIpaBa 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
1J1I00aJIbHOTO 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 YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00OBEKTAX M SBIICHUSIX, B TOM YHCIIC paHEE HEM3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUSA, (OPMYJIHMPOBATh M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIQJICHHEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATh M XApPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKKM MaTEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYIUMPOBaTb U  MPeoOPa3OBBIBATH  CYXKIEHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

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

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

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIECHUSA, BbIOMpaTh HauOoliee MOAXOASIMMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JlaHHO€, (hOopMHpOBaTh TUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

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 (QopMy mpenacTaBieHUs HHPOpMAUUMU U WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
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 X0j€¢ 0OCYXXIIeHHUs 3a7aBaTh 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
(GbopMyIHUpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHSI,

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

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW 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 JTIOJICH;

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 BKJIajga B OOMmMUN pe3ynbTarT IIo
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OpPUEHTUPOBATHCS 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 AMOLUHM TPU H3yYCHHUH MaTEMaTHYECKUX OOBEKTOB M (PAKTOB,
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 0omHOM (HOPMBI 3aMMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCENT MpH PEUIeHUU 3aaad, MPOBEIACHUU
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 pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH 1EMCTBUS CO CTETIEHSIMU C HATYpaJIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yyucia M CTENEHH C HaTypaJlbHBIM IOKa3aTelieM, 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
MPAaKTUYECKONM CUTyalluu, BBINOJHATh NPUKUIKY W OIEHKY pe3yibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3aady.

Pemate TekcTOBBIE 3amauu  apu(PMETHUECKHUM CIOCOOOM, HCIOJIb30BaTh
TaOJUIbI, CXEMBbI, YEpPTEeXKH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MPU
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.



J1eTuMOCTb.

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 BbIPAKEHUS

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  TOXICCTBECHHBIC
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, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapar 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 MHOXUTEJSI, TPYMITUPOBKHU ClaraeMbiX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

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

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU ITOKA3aTEISAMM IS
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 Tap 4YUCEN, SBISIONINXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



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

Pemate cucreMsl IByX JIMHEVHBIX YPaBHEHUH € IBYMs IIEPEMEHHBIMU, 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 KOOPIAUHATHON NMPSIMOM TOYKH, COOTBETCTBYIOIINE 3aIlaHHBIM
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 (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

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

[lonumate rpaguyeckuid cnocod MpeAcTaBICHHUS W aHauu3a UH(GOpMaLuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DyHKIMU, HauOoJblllee M HaUMEHbILIEE
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 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHH, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYyJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh ACHCTBUTEIbHBIC
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 oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JQHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonute AOMyCTUMBbIE 3HAYEHUS 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 MpeoOpa3oBaHMs BEIPAXKEHHUM JIs peHICHUs 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.

Pematb 1poOHO-paliMOHaNbHBIE YPAaBHEHHUS.

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
YPAaBHEHME WM CUCTEMA YPAaBHEHHUW 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 MOJIYYECHHBIN 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

[Tonnmath ¥ UCHONB30BaTh (PYHKUMOHAJIBHBIE MOHATHS 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 oOyueHus B 9 ki1acce oOy4aromuiics MOIyYuT CIAEIYIONEe MPEIMETHBIC
PE3YJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [MOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTEINEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTEIBHBIX YUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUH PACCYKICHUN U 10KA3aTEIIbCTB.

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 JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

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

Pemiats HECIOKHBIE KBAIPATHBIE 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 OJJHO YPABHEHUE HE ABJISAETCSA JTUHEUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToa Mpu perieHny ypaBHeHU 3-i u 4-i1 cTeneHei.

Pemate cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJIBIX YHCIIAX.

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

Pemath TekcTOBBIE 3amauM  anreOpaMvueckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHbBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
byHKIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GyHKIUS, oOpaTHas
MPONOPLUOHATIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

HccnenoBarh pyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHIA:
001acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBaapaTUyHYyO (PYHKIMIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Onpenensaty MoyioxeHue rpaduka KBaapaTUIHOW (PYHKIIUU B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON QPyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMM J1JI pEUISHUS 3a]1a4.

Ha nmpumepe kBaapatuunoit GyHKIMH cTpouth rpaduk ¢yaxiuu y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnmoctpupoBaTh € MOMOIIBIO TrpaduKka peaibHyl0 3aBUCUMOCTH WIIU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi 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 WICHBI IOCIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOU
TUIOCKOCTH.

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

Pacrio3HaBaTh 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 MaTEMAaTHIECKOW WHTYKIIUH TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

10

11

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbIl

UMCJIA U BBIYUCJIEHU .
PannonanbeHble yncia (IOBTOpEHNUE)
OVYHKIMU. Koopaunatel u

rpaduku. OyHKIIUU
AJITEBPAMYECKUWE BBIPAXKEHU .

BeIpaxxeHus ¢ nepeMeHHbIMU

YPABHEHUA 1 CUCTEMbI
YPABHEHUI. JIuneiinbie ypaBHeHUs

YUCJIIA U BBIYUCJIEHUSA. Creniens ¢
HaTypaJbHBIM NIOKa3aTelieM

AJITEBPANYECKUWE BBIPAKEHUM L.
MuorouieHsl

AJI'EBPAMYECKUWE BBIPAXKEHM L.
@opMyIIbl COKPAIIEHHOTO YMHOXKECHUS

UNCJIA U BBIYUCJIEHUA. [lenumocTh
OYHKIUUN. Jluneiinas pyHKIHSL

VPABHEHUN S 1 CUCTEMBI
YPABHEHMUMN. Crcrems! THHEHHBIX
ypaBHEHUH

[ToBTOpenue, 0600MIEHNE,
cHCTEMaTH3aINsI 3HAaHUH

KoanuecTBo 4acoB

Bcero

11

17

10

23

14

10
16

14

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



8 KVIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

YPABHEHUSA 1 HEPABEHCTBA.
HepaBencrtBa

UNCJIA U BIUMCJIEHUW . KBaapatHbrit
KOPEHb

YPABHEHUA 1 HEPABEHCTBA.
KBagparusle ypaBHEHUA

AJITEBPAMYECKUE BBIPAKEHU .
JpoOHO-palinoHalbHbIe BHIPAKEHUS

YPABHEHUWS U HEPABEHCTBA.
JIpoOHO-paliMoHaIbHbIE YPABHEHHUS

OYHKINN

AJITEBPANYECKUE BBIPAKEHN .
Crenenu

UMCJIA U BBIYUCIIEHUA. [lenumocTts

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTH3aIs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

20

17

17

17

19

15

14

10

136

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



9 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

OYHKINN

YPABHEHUA 1 HEPABEHCTBA.
KBagparnsle HepaBeHCTBA

YPABHEHUMA 1 HEPABEHCTBA.
YpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI

YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU
N ITPOI'PECCHH

AJI'EBPAMYECKUE BBIPAXKEHU L.
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM

[ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

25

15

25

25

12

34

136

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl






HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

IToBTOpenue. PaninoHanbHbie ynca

[ToBTOpenue. CpaBHeHue,
YIOPSI0UYMBAHNE U apUPMETHUECCKHE
JICUCTBHSA C PAllMOHAIBHBIMH YHCIIAMH

IToBTrOopenue. Yuciosas npsmas,
MOJyJb YHClIa

[ToBTopenue. [IponeHTHI, 3aNTUCh
MIPOLICHTOB B BUJIE ApOoOU U IpoOH B
BHJIE MIPOLICHTOB

HOBTOpeHI/IC. TpI/I OCHOBHBIC 3aJla4M Ha
MMPOLCHTHI

IToBTOpenue. Tpu OCHOBHBIE 3a/1a4u Ha
IIPOLICHTHI

IToBTOpeHue. Pemenne TeKCTOBBIX
3a/1a4 apuhMETHUYECKUM CTIOCOOOM

IToBrOpenue. Pemenune 3anau u3
peabHOI MPAaKTUKK Ha YacTH, IpO0H,
MIPOLEHTHI, TPUMEHEHUE OTHOLIEHUN U
MPONIOPLIMH ITPU PELIEHUH 3a1a4
IToBrOpenue. Pemenune 3anau u3
peabHOM MPaKTUKK Ha YacTH, IPOOH,

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl



10

11

12
13
14

15

16

17

18

19

20

21

22

MPOLICHTHI, TPUMEHEHUE OTHOLIEHUHN U
MIPONOPUUI IPYU PELICHUH 3314
IToBTOpeHue. PeanbHble 3aBUCUMOCTH;
peleHue 3aja4 Ha ABMKEHUE, padoTy,
MOKYIIKH, HAJIOTH

KonTponbhas pabota no teme
"PanonanbpHele ynuciaa'

Koopaunara Touku Ha nmpsiMoi
Hucnossle IPOMEKYTKH

YuciioBble IPOMEKYTKH

Paccrosinne Mex 1y 1ByMst TOUKaMu
KOOPJIMHATHOMU IIPSMOM

[IpssMmoyrosibHas cucTeMa KOOpAUHAT.
Aflcmucca v opuHaTa TOUYKH Ha
KOOPAMHATHOM IIOCKOCTH

[TpsMoyronbHas cucremMa KOOpAHHAT.
Abcuucca ¥ opAMHATa TOYKU Ha
KOOPJIMHATHOM MJIOCKOCTH

[Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

Yrenue rpapukoB peabHbIX

3aBUCUMOCTEN

D yHKIHUOHAIBHBIE 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU

[Tonstue pynkunu. OyHKINS KaK
MaTeMaTH4YECKas MOJEIb PEATbHOIO
nporecca

[Tonstue pynkunu. OyHKINS KaK



23

24

25

26
27

28

29

30

31

32

33

34
35

36

MaTeMaTH4eCcKas MOJIeIb PeaTbHOTO
nporecca

[Tonstue GpyHkuu. OyHKIUSA KaK
MaTeMaTHYeCKas MOJIeIb PeaTbHOTO
mporecca

OO6nacth onpeaesieHust ¥ 00J1acTh
3HAYCHUH PyHKITUH

OO6nacth onpeaesieHus ¥ 00J1acTh
3HaYeHUH QYHKINU

Crioco0sI 3a1aHus PYHKIIUU
['paduk Pynkuuu

KonTponbHas pabota no teme
"Koopnunats! u rpadpuku. yaximm”

BBIpa)KeHI/Ie C ICPCMCHHBIMU. 3HaucHHUE

BBIPpAXKCHUA C ICPEMCHHBIMU

BBIpa)KeHI/IC C IICPEMCHHBIMU. 3HadeHUe

BBIPpAXKCHUA C IEPECMCHHBIMU

BrlpakeHue ¢ nepeMeHHbIMU. 3HaYCHHUE

BBIPpAXKCHUA C IEPEMCHHBIMU

[TpencraBieHne 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJI€ (HOPMYIIbI

[TpencraBieHne 3aBUCUMOCTH MEXY
BEJIMYMHAMU B BUJI€ (HOPMYIIBI

Beraucnenns no gpopmynam
Boruncnenus o gopmynam

YpaBHEHHE C OJHON TEPEMEHHOM.
Kopenp ypaBHeHUs
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38

39

40

41
42

43

44

45

46

47

48

49

50

51

CBoiicTBa ypaBHEHHI C OJJHOI
MepEMEHHOMN

CBoiicTBa ypaBHEHHI C OJJHOI
MEPEMEHHOM

PaBHOCHUIIBHOCTD YpaBHEHUI

YpaBHEHHE Kak MaTeMaTH4ecKas
MOJEJIb PEAIbHONW CUTyallun

Yucno KopHEN JTMHEWHOTO YPaBHEHUS
Hucno KopHeH JIMHEMHOTO YpaBHEHUS
Penienne TeKCTOBBIX 3a7a4 C IIOMOILBIO
JIMHEWHBIX YPaBHEHUN

JIuneiiHOe ypaBHEHHE, COEpKALLEES
3HAaK MOJYJIs

KonTponbhas pabota no temam
"BoIpakeHus ¢ nepeMeHHbIMU",
"JIuHelHbIE ypaBHEHUS"

CremneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM
CBolicTBa CTENIEHU C HATYPaJIbHBIM
MOKa3aTeseM

CBolicTBa CTENEHU C HATYpaJbHBIM
noKa3areneM

CBolicTBa CTENIEHU C HATYPaJIbHBIM
HoKa3areneM

3anuch yucia B AECATUYHON
MO3UIMOHHOM CHUCTEME CUNCIICHHUS

3anuce Yncia B JeCITUIHON
MMO3UIIMOHHON CUCTEME CUHUCIIEHUS
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53

54

55

56
57
58
59
60
61
62

63

64

65

66
67

68

Opnnowienbl. OJHOUIEH CTaHAAPTHOTO
Buza. CTeneHp oOJHOwIeHa

Opnnowienbl. OJHOUIEH CTaHAAPTHOTO
Buja. CTeneHb OAHOWIECHA

Muorowiensl. MHOrouwieH
crangapTHoro Bujaa. CTeneHnb
MHOTOWIEHA

Muorowiensl. MHOrouwieH
cranaaptHoro Buja. CTeneHb
MHOTOYWJIECHAa

Cno’KeHHE U BRIYMTAHHE MHOT'OYJICHOB
CrokeHne U BEIYUTaHUE MHOTOYJICHOB
Cno’KeHHE U BRIYMTAHHE MHOT'OYJICHOB
YMHOXEHHUE U JACIICHHUC MHOT'OYJICHOB
YMHOXKEHUE U JACJIICHUEC MHOT'O4YJICHOB
YMHOXEHHE U JACJIICHUEC MHOT'OYJICHOB
YMHOXKEHUE U JACJIICHUEC MHOT'OYJICHOB

[IpeoOpazoBaHue 11€I0TO BEIPAKEHUS B
MHOTOYJICH

[TpeoOpa3zoBaHue IENOTO BBIPAKECHUS B
MHOTO4JIEH

[IpeoOpazoBaHue 11€I0TO BHIPAKEHUS B
MHOTOYJICH

KOpHI/I MHOIo4JicHa
KOpHI/I MHOIo4JicHa

ToxnecTBo. TOXIECTBEHHBIE
npeoOpa3oBaHusl ATeOpandecKux

e



69

70

71

72

73

74

75

76

77

78

79

80

BBIPAKCHUI

ToxnectBo. TOXIECTBEHHBIE
npeoOpa3oBaHus ANreOpandecKux
BBIPAKCHUI

ToxnectBo. TOXXKIECTBEHHBIE
npeoOpa3oBaHusl ATreOpanyecKux
BBIPAXKEHUI

ToxnectBo. TOXXKIECTBEHHBIE
npeoOpa3oBaHusl AIreOpandecKux
BBIPKEHUMN

ToxnectBo. ToxxaecTBeHHbIE
npeoOpa3oBaHusl AreOpanyecKux
BBIPKEHUMN

JlokazaTeabCTBO TOXKJIECTB
KonrponbHas padora no remam
"CremneHb ¢ HaTypaJIbHbIM
nokazarenem", "MuorouieHs!"
KBazpat cymmbl U KBaJipaT pa3HOCTH
JIBYX BBIpaXKCHUUN

KBazpaTr cymMMbl HECKOIBKUX
BBIPAKECHUI

Ky0 cyMMBI 1 Ky0 pa3HOCTH JIBYX
BBIPAKECHUI

Pa3HOCTh KBaJpaToB ABYX BBIpaKEHUN
ITponsBeneHne pa3HOCTH U CyMMBI JBYX
BBIPAKECHUI

ITponsBeneHne pa3HOCTH U CyMMBI JBYX
BBIPAKECHUI
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82

83

84

85

86

87

88

89

90

91

92

93

94

CymMa 1 pa3HOCTb KyOOB JIBYX
BBIPAXKECHUI

CyMMa 1 pa3HOCTh KyOOB ABYX
BBIPAXKEHUI

Pasnoxxenue MmHoro4neHa Ha
MHOHUTEIIN

IIpousBeneHne pa3HOCTU CYyMMBI JBYX
BBIPOKEHHI, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPQXECHUMI

Paznoxxenne MHOrO4YICHA Ha
MHOXKUTEIIN

BriHeceHre 00IIero MHOKHUTEIS 32
CKOOKH

Meron rpynnupoBKu

KontpoinbHas pabora o teme
"®opMyIIbl COKpPAIIIEHHOTO YMHOXKEHUS"
JemumocTs 1enbix uucelnn. CBoiicTBa
JIEIMMOCTH

JemumocTb nensix uucen. CBoiicTBa
JIEIMMOCTH

IIpocTeie u cocTaBHbIE unciia. YETHBIE U
HEUYETHBIC YMCclia

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

[Tpu3naku genmumoctu Ha 2, 4, 8, 5, 3,6,
9,10,11

[Ipu3Haku AETUMOCTH CYyMMBI U
MIPOU3BEICHUS LIETBIX YUCEN MPHU
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96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113

114

pELIeHUH 33124

HauOomnpmmii o0Imui 4eIuTens U
HaMMEHbIIIee 00I1Iee KpaTHOE ABYX
YHCell

Bzanmuo IMPOCTBIC YMUCIIa

Anroput™m EBknnpa. Jlenenue c
OCTaTKOM

CpaBHEHUS LeIBIX YUCEI 10 MOAYIIIO
HaTypaJIbHOTO Yncia

Jluneitnas pynkuus, e€ cBoiicTBa
Jlunetinas QyHkims, e€ cBoiicTBa
Jluneitnas pynkuus, e€ cBoiicTBa
['paduk nmuHeHOM QyHKIIH
['paduk nuHeHON HyHKIIUN
I'paduk nuHeHON QyHKIIUN
I'padux nuHeiHOM QyHKIMM
I'paduk pyHkumn y =| X |
I'paduk pyHkuun y =| X |
I'paduk pyHkumn y =| X |
I'paduk pyHkuun y =| X |
KycouHno-3anannbie GpyHkunu
Kycouno-3anannsie GpyHkunu
Kycouno-3anannbie GpyHKIUHN
Kycouno-3anannsie GpyHkunu

KonrponbHas padora no remam
"enumocts", "Jluneitnas pynkuus"

e e e e T e e T e S e e o S S =

-
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116

117

118

119

120

121

122

123

124

125

126

VYpaBHEeHME € ABYMsI IEPEMEHHBIMU
VYpaBHeHUE ¢ AByMS IEPEMEHHBIMU

['padux TMHEHHOTO ypaBHEHHS C ABYMS
IIEPEMEHHBIMU

['padux TMHEHHOTO ypaBHEHHS C ABYMS
[IEPEMEHHBIMU

CucreMbl TUHEUHBIX YPABHEHHI C
JIBYMsI IEpEMEHHBIMU

CucreMbl TUHENHBIX YPAaBHEHUH €
JBYMsI IEpEMEHHBIMU

['padpuaeckuit MeTo1 pEIICHUS] CUCTEMBI
JIMHEHHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

['paduueckuii MeTo peleHus: CUCTEMBbI
JIMHEHHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

Pemenne cuctem JIMHENHBIX ypaBHEHUI
C IByMsI IEPEMEHHBIMU METOI0M
MOJICTAHOBKU ¥ METOOM CJIOKECHHUSI

Pemrenne cucreM TMHENHBIX YpaBHEHUN
C ABYMs IIEPEMEHHBIMA METOJOM
MIOJICTAHOBKHU U METOJIOM CIIOKEHHUS

Pemenne cucreM TMHENHBIX YpaBHEHUI
C ABYMs IEPEMEHHBIMH METOJIOM
MTOJICTAHOBKHM ¥ METOJIOM CJIOKEHUS
Peuienne cucreM TMHENHBIX YPaBHEHUN
C ABYMs IEPEMEHHBIMH METOJIOM
MTOJICTAHOBKHU ¥ METOJIOM CJIOKEHUS



127

128

129

130

131

132

133

134

135

136

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU KaK MOJEIIb
pealbHOM CUTYyalluH

Konrponbnas padora no reme
"CucreMbl JTUHEHHBIX YpaBHEHHUM"

[ToBTOpeHue u 0600meHne. BoipakeHus
C MepeMEeHHBIMU

[ToBTOopenue u 0600menne. CTerneHs ¢
HATYpaJbHBIM ITOKA3aTEIIEM

[ToBTOpenue u 06o01eHne. OAHOUTICHBI
¥ MHOTOUWICHBI. TOX/IeCTBEHHBIC
npeoOpa3oBaHusl AreOpanyecKux
BBIPKEHUMN

[ToBTOopenue u 06001eHNEe. DOpMmMyITBI
COKPAILLEHHOTO YMHOXKEHHUS
[ToBTOpenue n obobIIEeHHE.
KoopnauHnats! u rpaduku.

[ToBTOpenue u 06o0eHue. JInneitHas
GyHKIMS U €€ cBOMCTBa

HToroBast KOHTpoJIbHAs paboTa
[ToBTOopenue u o6o061meHue. Pemmenue
CHCTEM JINHEHHBIX YpaBHEHUH C IBYMs
HepeMEHHbIMU

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136



8 KVIACC

Ne i/

A W0 DN

10

11

Tema ypoka

UucnoBble HEPABEHCTBA

CBoiicTBa YUCIIOBBIX HEPABEHCTB
CBoiicTBa YHUCIIOBBIX HEPABEHCTB
JloKa3aTenbCTBO HEPABEHCTB
HepagenctBo ¢ nepemennoii. Ctporue u
HECTPOTMEe HEPAaBEHCTBA
HepagenctBo ¢ nepemennoii. Ctporue u
HECTPOrrue HEPaBEHCTBA

CnoxxeHre ¥ YMHOKEHHE YHCITIOBBIX
HepaBeHCTB. OlIeHHBAaHUE 3HAUCHUS
BBIPKCHHUS

CnoxxeHre ¥ YMHOKEHHE YHCITOBBIX
HepaBeHCTB. OlIeHHBAaHUE 3HAUCHUS
BBIPKCHHS

[TonsiTHE O pellIeHnH HEPaBEHCTBA C
OJIHOM MEpPEMEHHON. MHOXKECTBO
penIeHn HEPaBEHCTBA

[TonsiTHE O pellIeHnH HEPaBEHCTBA C
OJIHOM MEpPEMEHHON. MHOXKECTBO
pelieHnii HepaBeHCTBA
PaBHOCHIIBHBIE HEPaBEHCTBA.
HepaBeHncrtBo-cnencraue

KoanuecTBo 4acoB

Bcero

N

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl
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13

14

15

16

17

18

19

20

21

22

23

24

25

26

Yucnosble IPOMEKYTKH

JIuHeitHOe HEPABEHCTBO C OJIHOU
IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

Pemienue muHEeHBIX HEPABEHCTB C OJHOM
MepeMEHHON

PemreHne nTMHENHBIX HEPABEHCTB C OJAHOU
MEPEMEHHOM

Pemenne nuHENHBIX HEPABEHCTB C OJTHOU
MEPEMEHHOM

CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM
MepeMEHHON

CucreMbl TMHEHMHBIX HEPABEHCTB C OJHOMN
MEPEMEHHOMN

Pemrenne TeKCTOBBIX 33/1a4 C MOMOIIbIO
JIMHEWHBIX HEPABEHCTB C OJJHON
MepPEMEHHOMN

KonrtponbHas pabota no reme
"Hepasencrsa"

KBagparusie kopHH

ApudmeTrueckuii KBaJpaTHbI KOPEHb U
€r0 CBOICTBa

ApudmeTnueckuii KBaJpaTHBI KOPEHb U
€r0 CBOICTBa

[TonsATHE HPPALIMOHATIBHOTO YUCIIA.
JIelcTBUA ¢ MPPALMOHAIEHBIMU YK CIIAMH

CaolicTBa I€HCTBUI C UpPAllMOHAIBHBIMU
YUCIIaMHU

CaoiicTBa 1eHCTBUI C UppallMOHATBHBIMU



27

28
29

30

31

32

33

34

35

36

37

qucjiaMu

CaoiicTBa IEUCTBUI C UppaLIMOHAIBHBIMU

YUCIIaMHU
CpaBHeHuE UppalOHAIBHbBIX YUCEI
CpaBHeHuE UppallMOHAIbHBIX YUCEI

MHO0X€eCTBO IeHCTBUTEILHEIX YHCE.
[IpeacraBieHus: 0 pacHIMPEHUIX
YHUCJIOBBIX MHOKECTB

JlomycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPXKEHUSX, COJIEPIKALTIX
apudmeTnyecKkue KBaapaTHbIE KOPHU

JlonmycTrMble 3HaYEHUs IEPEMEHHBIX B
BBIPAXKECHUSX, COACPIKALUX
apu(pMeTHIECKIE KBaIPaTHBIE KOPHU

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKAINX
apudmeTnyecKkue KBaJapaTHbIe KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAKEHUH, COEPIKALUX
apudmeTryecKkue KBaapaTHble KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAKEHUH, COAEPIKALUX
apupMeTHUeCcKre KBaJIpaTHbIe KOPHU
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKECHMI, COIEPIKAIUX
apupMeTHUeCKre KBaJIpaTHbIe KOPHU
KonTponbhas pabota no teme
"KBagparssiii KopeHp"
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39

40

41

42

43
44

45

46

47

48

KBanpatHoe ypaBHeHHE

dopmyiia KOpHEH KBAIpPaTHOTO
ypaBHeHus. KonngecTBo
JIEHCTBUTEIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

dopmyiia KOpHEH KBAIpPaTHOTO
ypaBHeHus. KonnuectBo
JIEHCTBUTEIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

dopmyiia KOpHEN KBAaIPaTHOTO
ypaBHeHus1. KonnuecTBo
JEUCTBUTEIbHBIX KOPHEN KBaJAPaTHOIO
YpaBHEHUSA

dopmyiia KOpHEN KBAaIPaTHOTO
ypaBHeHus1. KonnuecTBo
JIEHCTBUTEIIBHBIX KOPHEW KBAIPaTHOTO
ypaBHEHUS

Teopema Buera

Teopema Buera

YpaBHEHUS, CBOAUMBIE K JINHENHBIM
YPaBHEHUSIM WUJIU K KBAJPATHBIM
YpaBHEHUSIM

YpaBHEHHUsI, CBOJUMBIE K TMHEHHBIM
YPaBHEHUSM WJIN K KBaJIPaTHbIM
YPaBHEHUSIM

KBagpatHoe ypaBHEHHE C mapaMeTpom
PemreHne kBagpaTHBIX YPaBHEHUH C
rnapameTpamu



49

50

51

52

53

54

55

56

57

58

59

60

61

62

Pemenne kBagpaTHBIX YPaBHEHUH C
rapameTpamu

Pemrenne kBagpaTHbIX ypaBHEHMI,
coJepaKallux 3HaK MOAYJIS
Pemenue kBagpaTHBIX ypaBHEHUH,
coJiepKallux 3HaK MOAYJIS
VYpaBHEeHME KaK MaTEMAaTUYECKask MOJIENb
peanbHOU CUTyaluu

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
KBaJPaTHBIX YPaBHEHHUU

KonTponbnas pabora o teme
"KBagparusle ypaBHeHUs"
PanmonanbHble BbIpaKEHUS
ToxnecTBeHHbIE TPeoOpa3z0BaHU
palMOHAIbHBIX BBIPAXKEHUN
ToxnecTBeHHbIe TPeoOpa3oBaHUs
palOHAIbHBIX BBIPAXKEHUN
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
palMOHATIbHBIX BBIPAXKEHUN
ToxnecTBeHHbIe TPeoOpa3oBaHus
palMOHAIbHBIX BBIPAXKEHUN

Anrebpanueckast 1poob. JlomycTumMble
3HAa4YeHHUs1 IEPEMEHHBIX B JIpOOHO-
palMoHAIBHBIX BBIPAKEHUAX

Anrebpandeckas a1po0b. JlomycTumblie
3HAYEHUS IEPEMEHHBIX B APOOHO-
paIMOHATIBHBIX BBIPAKEHUSIX

Anrebpandeckas a1po0b. JlomycTumelie
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64

65

66

67

68

69

70

71

72

73

74

75

3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIBHBIX BBIPAXKECHUAX

OcHOBHOE CBOWCTBO anredpanyecKon
apoou

OCHOBHOE CBOMCTBO aJIreOpandecKou
npobu

CroxeHure 1 BBIYUTaHHE AIITe0pandecKux
npobeit

CrnosxeHue ¥ BBIYMTAHNE AIredpandeckux
npobeit

YMHOXKEHUE U JiefieHHe anre0panyeckux
npobeit

YMHOKEHUE U JIeJIeHHE alredpandecKux
npobeit

YMHOKEHUE U JIeJIeHHE alredpandecKux
npobeit

BosBeznenue anrebpandeckoit 1podu B
CTETICHb

KonTponbhas padota no teme "J{poOHo-
paloHaIbHbIE BbIpAXKEHUS"
JIpoOHO-paliMoHa bHbIE YPAaBHEHHUS
Pemenue 1po6HO-paliMoOHaIBHBIX
YPaBHEHUH, CBOJSALINXCS K TMHEUHBIM
YPaBHEHUSAM

Pemenne npoOGHO-paliioHaNIbHBIX
YpPaBHEHUU, CBOJSIIMXCS K TUHEHHBIM
YPaBHEHUSAM

Pemenne npoOHO-paliiOHaNbHBIX
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77

78

79

80

81

82

83

84

85

YpaBHEHUH, CBOJSAIIUXCS K TUHEUHBIM
YPaBHEHUSM

Pemenue 1po6HO-panimoHaTBHBIX
ypaBHEHHM, CBOSIINXCS K KBaPaTHBIM
ypaBHEHHSIM

Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHUM, CBOSAIINXCS K KBaJAPATHBIM
ypaBHEHUSIM

Pemenue npoOHO-pannoHaIbHBIX
ypaBHEHUH, CBOJIALINXCA K KBAAPATHBIM
ypaBHEHUSAM

Pemenue npoOHO-paliiOHaNbHbBIX
ypaBHEHUH METO/I0M 3aMEHBI
MepeMEeHHON

Pemenue npoOHO-paliioOHaNbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MePEMEHHOMN

Pemenue 1po6HO-paiMoHaIbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
MepPEMEHHOMN

Pemenue 1po6HO-paliMOHaIBHBIX
YPaBHEHUI METOJIOM 3aMEHbI
IIEPEMEHHOMN

Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
IpoOHO-pallMOHATBHBIX YPaBHEHUH
Pemennie TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
JIpOOHO-pallMOHANIbHBIX YpaBHEHUN

Penienne TeKCTOBBIX 3aJa4 C HOMOIILIO
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87

88

89

90

91

92

93
94

95

96

97

98

JPOOHO-pallOHAJIbHBIX YpaBHEHUN

Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JIPOOHO-pallOHAJIbHBIX YpaBHEHUN

Pemennie TeKCTOBBIX 33a/1a4 ¢ TOMOIIIBIO
IpOoOHO-pallMOHANIBHBIX YpaBHEHUN

Pemienue TeKCTOBBIX 33724 C TOMOIIBIO
JIpOOHO-pallOHAJIbHBIX YpaBHEHUN

I'pacdmueckas nHTEpIIpeTalls ypaBHEHUN
C IByMsI IEPEMEHHBIMU

Kontponbnas padota nmo teme "J[pobHo-
pauuoHaibHbIe ypaBHEHUs"

O6actb ornpeiesieHust © MHOXECTBO
3HaYeHUH PYHKIUU

OOacTp onpeeneHus 1 MHOXKECTBO
3HaYeHUH PYHKIUU

CrniocoObI 3a1anust pyHKIHIA

I'paduk pynkumn

UYrenue cBOMCTB (yHKIINU TIO €€
rpaduxy. [Ipumeps! rpadukoB GpyHKINH,
OTpaXKaroIIUX peabHbIe MPOLECCHI
OyHKIUH, OTIMCHIBAIOIIUE MIPSIMYIO U
00paTHYIO NIPONOPLHOHATIBHBIE
3aBUCUMOCTH, UX I'pauKu
OyHKITUH, OTIMCHIBAIOIINE MTPSIMYIO H
0o0paTHYIO TTPONOPITHOHAIbHBIC
3aBUCHUMOCTH, UX TpaduKu
DyHKIUH, ONHUCHIBAIOLINE IPSIMYIO U
00paTHYIO TPOMOPITMOHAIbHBIC
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100
101
102
103
104

105

106
107
108
109

110

111

112

113

114

115

116

3aBHCUMOCTH, UX IpaduKu
OyHKIMA Y = X2 U €€ CBOMCTBA
OyHkuMs Y = X2 1 €€ cBoiicTBa
OyHkuus Y = X3 u e€ cBoiicTBa
OyHKIUA Y =K/X 1 €€ CBONCTBA
OyHKIMs Y =K/X U e€ CBOiCcTBa
DyHKIMA Y =VX U €€ CBOWCTBA
KonTponbhas padbota no teme
"OyHkun"

CreneHs ¢ OCJIBIM ITOKAa3aTCICM

CBOMCTBA CTEIICHU C OCJIBIM ITIOKA3aTCJIICM
CBolicTBa CTENEHH C OCJIBbIM ITOKA3aTCIICEM

CBOMCTBA CTEIICHU C OCJIBIM ITIOKA3aTCJIICM

[IpeoOpazoBaHue BBIpAXKESHUH,
coJiepKalluX CTEMEHHU C IETbIM
ToKa3aTeyieM

[Ipeobpa3oBaHue BbIpaxKeHHH,
coJiepKalluX CTENEHHU C LUEIbIM
MoKa3arejieM

[Ipeobpa3oBaHue BbIpaxeHHH,
coJiepKalluX CTENEHHU C LUEIbIM
MoKa3arejieMm

CrangapTHBIN BU]T YKCTa
CranpapTHbIi BUA yncaa
JleicTBUS ¢ YncnaMu, 3alMCaHHBIMU B

CTaHAApPTHOM BHUIEC

JlecTBUS ¢ YncnaMu, 3alMCaHHBIMU B

e

N e



CTaHJIapTHOM BHUJE

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,
117 JUTUTEIBHOCTD MPOLIECCOB B
OKpY’KaIoIlleM MUpE

Pa3mepbl 00bEKTOB OKPYXKAKOIIET0 MUPAa,
118 JUTUTEIIBHOCTD TTPOIIECCOB B
OKpYKaroIleM MUpe

Pa3mepbl 00bEKTOB OKPYXKAKOIIET0 MUPa,
119 JUTUTEIIBHOCTD TTPOLIECCOB B
OKpYIKaroIieM MHUpe

120 JleneHue ¢ ocTaTKOM

121 CpaBHeHUS 1IENbIX YHCEN 10 MO0
HATypaJIbHOTO YKCTa

122 CpaBHEHUS IETBIX YUCET 110 MOIYIIO
HATypaJIbHOTO YKcia

123 CBoiicTBa CpaBHEHUH IO MOTYJTIO

124 CBolicTBa CpaBHEHUH 110 MOJYJIIO

125 OcTtaTky CyMMBI ¥ TIPOU3BEICHHSI 110
JTaHHOMY MOJYITIO

126 KonrtponbHas pabora no remMmam
"Crenenn", "Jlenumocts"
IToBTopenue n o6o61meHue. Pemenue

127 JMHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHON U CUCTEM JIMHEUHBIX
HEPABEHCTB C OJHOW IIEpEMEHHOMN
[ToBTOpenue u 06061eHue. Pemenue

128 JIMHENHBIX HEPABEHCTB C OAHON

IIEPEMEHHOM U CUCTEM JIMHEWHBIX



HEPABEHCTB C OJHOU IIEpEMEHHOMN

[ToBTOpeHMe 1 060OIICHNE.

129 ToxnecTBeHHBIE TPeoOpa3zoBaHUs

BBIPAYKEHH, COJIEPKALLUX

apudmeTnyecKre KBapaTHbIE KOPHU

[ToBTOpenue u 06o0meHue. Pemenue

130 KBaJIpaTHbIX ypaBHeHU. Pemenue
TEKCTOBBIX 3a/1a4 C IIOMOIILIO

KBaJPaTHBIX YPaBHEHHUU

[ToBTOpenue u 0600mEeHue. Permenue

131
3aJa4 U3 peanbHOM KU3HU

[ToBTOpeHue u 06001IEHNE.
132 ToxxmecTBeHHBIC TPEOOPa30BAHMS 1
palMoOHALHBIX BBIPAKCHUIN

[loBTOpenue u 06061eHue. Pemenne
JIpOOHO-pallMOHANILHBIX YpaBHEHUH,

133 CBOIAIIIUXCA K JIMHEHHBIM WIIH K 1
KBaJIpaTHbIM ypaBHEHUsIM. Pemenue
TEKCTOBBIX 3aJ[ay C MOMOIIBIO JPOOHO-

palMoHaIbHBIX YpaBHEHUN

[ToBTOpenue u 06o61eHue. Pemenne

134 TEKCTOBBIX 33/1a4 PA3JIMYHBIMU 1
criocobamu
135 WroroBas koHTpoJsibHAs paboTa 1
136 [ToBTOpenue u 06061meHue. Pemenue 1
3aJa4u U3 peanbHOM KU3HU
OBUIEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME



9 KJIACC

Koaun4yecTBO 4acoB

Ne
o/ Tema ypoka Beero KonTposabHubie
padoThI

Oynkius. CroicTBa QYHKINNA: HYIIH
(GyHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
(GyHKINU, TPOMEKYTKH BO3PACTAHUS U
yObIBaHus (HYHKIMH, YETHBIC U HEYETHBIC
¢byHKIMM, HaUOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

Oynkius. CBolicTBa QyHKIMI: HYIH
(byHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBanus (HYHKIMH, YETHBIC U HEYETHBIC
¢GbyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3Ha4eHusl QyHKIUU

[Toctpoenue rpadukoB QpyHKIUH C
MTOMOIIBIO TPe0Opa3oBaHUi
IToctpoenue rpapukoB GpyHKIMIA €
MOMOIIBIO ITPeoOpa3oBaHui
KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

PaznoxeHue kBagpaTHOro TpEXUWIEeHa Ha
JUHEIHbIE MHOXKUTENN

PasnoxxeHne kBaspaTHOro TpEX4ieHa Ha
JIMHEIHBIE MHOXUTENIN

IIpakTn4yeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

20

21

KBangparuunas ¢pyHKuus 1 €€ CBOHCTBA
ITapa6ona, KOOpIMHATHI BEPILIKHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
ITocTpoenue rpaduka KBaapaTUYHON
byHKIMH

[TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN

ITocTpoenue rpaduka KBaapaTUIHON
byHKIIUN

[Tonoxxenue rpaduka KBaIpaTHIHON
(GyHKLIMU B 3aBUCUMOCTH OT €€

ko3 purmeHToB

[Tonoxenne rpaduka KBaApaTUIHON
(GyHKINU B 3aBUCHMOCTH OT €€

ko3 purmeHToB

Hcnons3oBanne CBOMCTB KBAIPaTUIHOU
GbyHKIMM 17151 peIIeHHs 3a7a9
Hcnonp3oBanue CBOWCTB KBaApaTUYHOU
(GyHKIMU 1715 pelieHus 3a1a4
Hcnons3oBaHne CBOMCTB KBAIPpaTUIHOU
(GyHKIMU 1715 pelieHus 3a/1a4
CrenenHble QYHKIUU C HATypaIbHBIMU
MOKa3aTeIsIMU, UX TpapuKu U CBOWCTBA
Crenennble (YHKIIUU C HATypaTbHBIMU
MoKa3aTessIMH, UX rpayKH U CBOWCTBA
CrenenHble QyHKIIUU C HATypaIbHBIMU
MoKa3aTessIMH, UX TpaMKH U CBOWCTBA

CrenenHble QYHKIUU C HATypaIbHBIMU



22

23

24

25

26

27

28

29

30

31
32

33

34

35

MOKa3aTesIMH, UX TpapuKH U CBOKWCTBA
I'padukn GyHKImiz: y=Vx , y=3Vx ,y = |
X|

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

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

KonTponbnas pabota no teme "Oynkuun"

[TonsiTHE O pelIeHNN HEPABEHCTBA C OJHOM
nepeMeHHoN. MHOXeCTBO pelieHuit
HEpPaBEHCTBA

KBanpaTHble HepaBeHCTBA C OJTHOU
MEPEMEHHOMN

KBagparubsle HepaBeHCTBA ¢ OAHOU
MEPEMEHHOMN

Pemienue HepaBeHCTB rpapUUECKUM
METOJIOM M METOJIOM UHTEPBAJIOB

Pemenue HepaBeHCTB rpaguuecKUM
METOJ0M U METOJOM HHTEPBAJIOB

HepaBeHncTBa, conepxaniue 3HaK MOIYJIS
HepaBeHcTBa, coiepikaniie 3HaK MO

Cucrembl HEpaBEHCTB C OAHOU
MepEMEHHON
CucremMbl HEpaBEHCTB C OAHOM
IEPEMEHHOMN

Pemmenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO
HCPaBCHCTB, CUCTEM HEPABCHCTB



36

37

38

39

40

41

42

43

44

45

46

Pelienne TeKCTOBBIX 3a7a4 ¢ IOMOIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

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

I'paduaeckuii MeToa perieHUs: CUCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU

Cucremsl HEPAaBCHCTB C ABYMs
INEPEMCHHBIMU

KonTponbhas pabora no teme
"KBanparHble HepaBeHCTBA"

EI/IKBaI[paTHbIe YpaBHCHUA

[IpuMepsl IpUMEHEHHU METOI0B
PaBHOCHUJIBHBIX TPE0Opa30BaHUM, 3aMEHBI
NepEMEHHOH, rpa)uuecKoro MeTo1a npu
peleHnn ypaBHeHui 3-i u 4-i1 creneHen

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCHUJIBHBIX TPE0Opa30BaHUM, 3aMEHBI
MIEpEMEHHOMH, rpaguuecKoro MeToa npu
pelieHnn ypaBHeHui 3-1 u 4-i1 creneHen

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCHUJIBHBIX TPE0Opa30BaHUM, 3aMEHBI
MIEpEMEHHOMH, rpaguuecKoro MeToa npu
pelIeHny ypaBHEHUI 3-1 1 4-11 CTEneHei

Pemenne npoOHO-paliioHaNbHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenue 1poOHO-paiMoHaTBHBIX
YPaBHEHUI U HEPABEHCTB



47

48

49

50

51

52

53

54

55

56

57

Pemenue 1poOHO-panimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

Pemenue 1poOHO-panimoHaIBHBIX
YPaBHEHUH U HEPABEHCTB

Pemienue cucrem ypaBHEHH C AByMS
MIepeMEHHBIMU

Pewrenue cucreM ypaBHEHUN ¢ ABYyMsI
[IEPEMEHHBIMU

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocrenmux cucrem
HEJIMHENHBIX YPABHEHUN C IBYMsI
IIEPEMEHHBIMU

Pemenue npocrenmux cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

I'paduueckuit MeToa perieHus: CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMHU

I'paduueckuiit METOJI peIIeHUs] CHCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

Cucrema 1ByX HEJIMHEMHBIX YPAaBHEHHH €
JBYMS IIEPEMEHHBIMU KaK MOJIEIb



58

59

60

61

62

63

64

65

66

67

68

peanbHON CUTYaluH

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalluH

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealibHOM cUTyaluu

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIh
pealibHOM cUTyaluu

Cucrema HETMHENHBIX YpaBHEHUH ¢
rapaMeTpoM

Cucrema HEJIMHEMHBIX YPABHEHUI C
apameTpom

Cucrema HEJIMHEMHBIX YPABHEHUI C
apamMeTpoM

[Ipocreiimme HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

KonTponbHas pabota no Teme "YpaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI"

IloHsTHE YHMCIOBOM ITOCIIEAOBATEIbHOCTH.
Koneunbie u OeCKOHEUHBIE
IIOCICI0BATCIBHOCTHU

OrpaHn4eHHas TIOCIEIOBATEIEHOCTb.
MonoToHHO Bo3pacTaromias (yObIBaro1as)
MOCIIEI0BATEILHOCTh

Croco05bI 3aJ1aHus TTOCIIEA0BATEILHOCTH:
OTIMCATEIIbHBIN, TAOJUYHBIN, C TTOMOIILIO



69

70

71

72

73

74

75

76

77

78

79

80

(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN

Apudmernueckas u reoMeTpuyecKas
IIPOrpeccuu

Apudmerrueckas u reoMeTpuyecKas
MIpOrpeccuu

CBoiicTBa 4JIeHOB apu(METUUECKON U
Tr€OMETPUYECKON ITPOrPECCUI

CBoiicTBa YJICHOB apU(PMETHICCKON U
Ir€OMETPUYECKON ITPOTPECCUI

®opmyIbl N-To wieHa apuPMEeTHUECKON U
reOMETPUYECKON Mporpeccuid

®opmyitel N-ro wieHa apuPpMeTHIECKOH 1
Tr€OMETPUYECKON ITPOTPECCUI

®opmyiibl N-ro 4jieHa apupMeTHIecKoil u
Tr€OMETPUYECKON ITPOTPECCUI

@opMyJIbl CYMMBI IIEPBBIX N YWICHOB
apu(pMeTHYECKON U reOMeTPUIECKOM
IIporpeccuit

@opMyIIBI CyMMBI IEPBBIX N YIECHOB
apu(pMETUYECKON U TEOMETPUIECKOM
Iporpeccuit

@opMyIIBI CyMMBI IEPBBIX N YIECHOB
apru(METHIECKON U TEOMETPUIECKOM
Iporpeccuit

3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA IbI
U KPEAUTHI

33[[8.‘{1/1 Ha MMPOUCHTHI, 0aHKOBCKHE BKJ1abI
" KPpCAUTHI



81

82

83

84

85

86

87

88
89

90

91

92

93

3a/1aun Ha IPOLIEHTHI, OAHKOBCKUE BKJI/IBI
Y KPEIUTHI

3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IBI
Y KPEIUTHI

3amaun Ha MPOICHTHI, 0AaHKOBCKHE BKJIA]IBI
U KPEIUTHI

3a1aun Ha MIPOLIEHTHI, OAHKOBCKUE BKJI/IBI
Y KPEIUTHI

3a1auu Ha IPOIICHTHI, OAHKOBCKUE BKJI/IBI
Y KPEIUTHI

[IpencraBnenne o CXOAMMOCTH
MOCJIeIOBATEIBHOCTH, O CYMMHPOBaHUU
0ECKOHEUHO yOBIBAIOIICH FCOMETPUICCKOM
porpeccuu

IIpencraBineHue o CXOAUMOCTH
IIOCJIE0BATEIBHOCTH, O CYMMHUPOBAHHUH
0eCKOHEYHO yOBIBAIOLIEH reOMEeTPUIECKOM
IIPOrPeECCUn

MeTton MaTeMaTUYeCKON UHTYKIIUU
MeTton MaTeMaTHYeCcKO UHTYKIIUU
KontponbHas pabora no teme "Yucnossle
IIOCJIE0BATEIBHOCTH U pOorpeccun”
Kopens n-it crenenn. CBoicTBa KOpHS N-i
CTETeHU

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

Kopens N-it crenenu. CBoiicTBa KOpHS N-i
CTETIEHU



Crerens ¢ PpallMOHAJIBHBIM ITOKA34aTCJICM U

94 .
e€ cBoiicTBa

95 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U
e€ CBOMCTBA

96 CreneHb ¢ palioHAILHBIM TI0Ka3aTeNeM U
e€ CBOICTBa
ToxnecTBeHHbIE TPeoOpa3zoBaHUs

97 BBIPOKCHHH, COJEPKATUX KOPeHb N-i
CTETICHU
ToxnecTBeHHBIE TPe0Opa30BaHUs

98 BBIpO)XEHUH, CollepKaIuX KOpeHb N-i
CTETICHH
ToxnecTBeHHBIE TPe0Opa3oBaHuUs

99 BBIpOXEHUH, CONlEpKAIIUX KOPEHb N-i

CTCIICHHU

ToxnecTBeHHbIE TPeoOpa3oBaHus
100 BBIPAKEHUH, COAEPIKALUX CTENIEHD C
panMoHaIbHBIM ITOKa3aTelleM

ToxnecTBeHHBIE TPe0Opa30BaHNUs
101 BBIPAKEHUH, COAEPIKALUX CTENIEHb C
panMoHaIbHBIM ITOKa3aTelleM

KonTponbhas padora no teme "CreneHs ¢

102
palMoHaIBHBIM MOKa3aTenem"
[ToBTOpenue u 0606menue. Yncna u
103 BBIUHCIICHUS (3al1Ch, CPABHEHHE,

IEWCTBHUS C JENCTBUTEIbHBIMA YHCIAMH,
quCIIOBas MpsMas)

104 [ToBTOpenue u 0606menue. Yncna u



105

106

107

108

109

110

111

112

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

[ToBTropenue u o6o0menue. Yucna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLIMHN)

[ToBTOpenue u o606menue. Ynucna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLINHN)

[ToBTOpenue u 06obmenue. Yncna u
BBIYMCJICHUS (PEIIeHUE 3a71a49 U3 PealbHOM
YKU3HHM )

[ToBTOpenue u 06obmenue. Yncna u
BBIYMCJICHUS (PEIIeHUE 3a71a49 U3 PealbHOM
YKU3HHM )

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

[ToBTOpenue u o6o6eHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1au
apuMETUYECKUM U alreOpanyecKum
crioco6amu)

[ToBTrOopenue u o6o0mmeHue. TekcToBbIe
3a/auu (pemeHrne TEKCTOBBIX 3a1a9
apuMETUYECKUM H alTeOpandecKum
crioco6amu)

[ToBTOpenue n o6o6uIeHNe. TekcToBbIe
3a7auu (pelIeHre TEKCTOBBIX 3a71a4



113

114

115

116

117

118

apuMeTHyecKuM U anredpandecKum
crocob6amu)

[ToBTOpenue u 060061meHue. TekcToBbIe
3a7a4u (pEeIICHUE TEKCTOBBIX 3324
apuMeTHnyecKuM U anredpandecKum
criocobamu)

[ToBTOpenue u o6obmenne. TexkcToBbie
3a/aun (pereHne TeKCTOBBIX 3a/1a4
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

[ToBTOopenue u 06061eHue. TekcToBbie
3a/1a4M (peIICHNE TeKCTOBBIX 3a/1a4
apuMeTHIECKUM U alreOpandecKumM
crocobamm)

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPKCHUH, COJICPIKAIINX CTETICHb C
L[EJIbIM TIOKAa3aTeJIeM)

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKEHM, COAEP/KAIUX CTENIEHD C
L[EJIBIM TIOKa3aTeseM)

[ToBTOpenue u o6oOIIEHHE.
AnreOpandecKie BRIPaKEHHUS
(mpeobpazoBaHue anredpanvaecKux
BBIPAKEHM, COEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeseM)



119

120

121

122

123

124

125

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXEHUH, COMIEPKAITUX
apu(METHYECKUI KBaIPATHBI KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COMIEpKAIIUX
apu(METHYECKUI KBAIPATHBII KOPEHB )
[ToBTOpEeHue u 06001IEHNE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAITUX
apu(METHYECKUI KBaIPATHBII KOPEHB )
[ToBTOpEeHue u 06001IEHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI )

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMoHaIbHBIX BBIPAXKEHUI)

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
panMoHaIbHBIX BBIPAXKEHUI)

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS



126

127

128

129

130

131

132

(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

[ToBTOpEeHUE U 0600IICHNE.
AnreGpanueckue BbIpaXeHUs (pa3iokKeHUe
MHOTOYJIEHA Ha MHOXXHTEINH, B TOM YHUCIIE C
UCTOJIb30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOXKCHHS)

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
MCTOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXCHHS] )

[ToBTOpEeHue u 06001IEHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (DOPMYJI COKPALLIEHHOTO
YMHOXCHHSI)

[ToBTOpeHue u 060061IeHNE.
Anrebpanyeckue BbIpaXKEHUS
(MozenupoBaHue ¢ TOMOIIbIO POPMYI
peabHBIX MPOIECCOB M SBJICHUN)
@OyHKIMH (IOCTPOEHHUE, CBOMCTBA
M3Y4YEHHBIX (PYHKIINN)

IToBTropenue u o6o0meHue. OyHKIIUU
(mocTpoenue, CBOMCTBA N3YYEHHBIX
yHKIHi)

[ToBTOpenue u 06061eHne. OyHKIUN
(mocTtpoenue, CBOMCTBA N3yYEHHBIX
yHKIHi)



133

134

135

136

[ToBTropenue u o6o0menue. PyHKIUU
(rpaduueckoe perieHne ypaBHeHUH U UX
CHUCTEM)

[ToBTropenue u o6o0menue. PyHKIUU
(rpaduueckoe penieHne ypaBHCHHH U UX
CHUCTEM)

Hroroast KOHTpOJIbHAS paboTa

[ToBTOpenue u 0600menne. @yHKIUN
(MOaeIMpOBaHKE PealIbHBIX ITPOIECCOB)

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






