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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux abCTpakiii, crnoco0e OTpakeHUs MaTeMaTH4YeCKOll Haykon
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIsL ajJanTallid B COBPEMEHHOM IHH(poBoM oOmiecTBe. M3ydenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkieHus. OcBoeHue Kypca anreOppl 00ecleurnBaeT Pa3BUTHE JIOTUYECKOIO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYarolUXCs, IO3TOMY CaMOCTOATENIbHOE pEIIeHHE 3a7ad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi 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
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEpPCAJIbHOIO MaTeMaTH4ecKoro s3bika. CoJep:KaTelNbHOM M CTPYKTYpHOMU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «UuWcCia W BBIYUCICHUS CIYXXUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
CBSA3aHO C PAIMOHAJIBHBIMU W UPPANUOHAIBHBIMH YHCIaMU, (HOpMUPOBAHUEM



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

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
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 yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTUKH Kak s3bIKa JJis
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaum oO0yuyeHus anreOpe BXOIAT Takke JanbHeiIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UWHGOPMATUKHA, U OBIAJCHHE HABbIKAMU JEIYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKLIMSIX KAaK BaKHEHIIeH MaTeMaThdecKol MOoJaeNnu
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, rpa)MuecKkoro, BHOCUT BKJIAJI B (popMupoBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHuss 3amad. Ausrebpa SBISETCS S3BIKOM IS ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBATh CYXACHUS, pa3BUBAIOT MATEMATUYECKYIO UHTYHUIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT 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 BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 kiacce
— 136 yacoB (4 yaca B HeJeNMIO: U3 HUX 3 Yaca B HEJENIO U3ydyaeTcs Mo y4eOHOMY
IIaHy Ha npeameTe «Anredpa» u 1 yac Ha BHEYpoUHOU AesitenbHoCcTH («Pemenue
3a/1a4 M0 MaTeMaTHKe»), B 8 kiacce — 136 vacoB (4 Jaca B HEIEIIO: M3 HUX 3



yaca B HEJENI0 U3y4aeTcs N0 y4eOHOMY IUIaHy Ha npeamere «Ainredpa» u 1 ygac
Ha BHEYPOUHOU nesTenbHOCTH («Pemenue 3axay mo mareMaTuke»), B 9 kiacce —
136 yacoB (4 yaca B HEeIENO: U3 HUX 3 4aca B HENEII0 M3ydaeTcsd MO y4eOHOMY
IUTaHy Ha npeaMmete «Anredpa» u 1 yac Ha BHEYpOUHOH JesTenbHoCTH («Pemenne
3a/1a4 10 MaTEeMaTHKE).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHb C HaTypaJbHBIM IOKa3aTeleM M €€ CBOWCTBA. 3amuCh 4YHUCla B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIICHUN
U TMPONOpUUH MpU pelIeHUH 3a/ay, pelIeHHe 3ajJad Ha JBH)KEHHE, padoTy,
MOKYIIKH, 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.

HauGonpiuit o0muii 1enuTens 1 HauMeHbIlee o0l1lee KpaTHOE JIBYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BreilpaxkeHne ¢ NEpPEeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C IEPEMEHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPe0OpPa30BaHUsl ANreOpanuyeCcKX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CrnoxxeHue, BBIYMTaHUE, YMHOKEHUE WU JieleHrue MHOrowieHoB. IIpeoOpa3zoBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPaT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIpQKEHUH, KyO CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@KEHHUM, NPOU3BEACHUE PA3HOCTU U CYMMBI JABYX
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 ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJEINb PEAIbHOW CUTYaIINH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInHeliHOE ypaBHEHME, CONEpKALIEE 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
IIEpEMEHHBIMU. Penienne cucTteMm JIMHEWHBIX YPABHEHHUM C JBYMs IIEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

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

[TpsimoyronbHas cucreMa KOOpAMHAT. AOcIUcca M OpJAuHAaTa TOYKM Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIUS Kak MareMaTudeckas MoOJeNb peajgpHoro mpouecca. Oomacth
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
dyukun Yy = |X|. KycouHo-3a1anHbie QyHKINN.

8 KUIACC

Yucaa v BIYMCICHUA

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

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

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIEHNIO YPABHEHUH B LIEJIBIX YMCIIaX U TEKCTOBBIX 3a/]a4.

Pasmeppl 0OOBEKTOB OKpYXKAIOLIETO MHpa, JJIUTEIBHOCTh 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, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKECHUS. ToxnecTBEHHbIE npeoOpa3oBaHUs
PalMOHAJIBHBIX BBIPAXKEHUH.

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

Cremenb cC 1enbIM TOKazaTeneM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHEeHUs1, CBOAUMMBIE K JIMHEWHBIM YpPaBHEHUAM WIH K KBaJpPAaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padnueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs IEPEMEHHBIMU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
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 NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Pemienne NMHENHBIX HEPABEHCTB C OTHOW NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO6usacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHU (pyHkunu. CriocoObl 3a1aHus
bynkuumid. I'paduk Gynkumnn. Utenue cBoilcTB pyHKuMH 1o e€ rpaduxy. [Tpumepst
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-3anannbie pyHKINU.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



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

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
creneHu. ToxaecTBeHHbIE MpeoOpa30BaHUs BBIPAXKEHUM, CONEPKALIUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

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

YpaBHeHUs 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 ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX yYpaBHEHWI ¢ JABYMs IepeMeHHbIMU. ['paduueckuid mMeTon
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaIINH.

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

KBanparHeie HepaBeHCTBA € OJHOM TNEpeMEHHON. 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 ¢ 1ByMs MepeMeHHbIMHU. 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
3HAKOTIOCTOSIHCTBA (DYHKI[MHU, TIPOMEKYTKA BO3pAcTaHMsI U yObIBaHUS (PYHKIIUH,
YETHBIE U HEUETHBIE (PYHKIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunass ¢ynkaus u e€ cBoicTBa. Mcmonb3oBaHue CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatuyHo ¢GyHkuuu. Ilonoxkenue rpaduka KBaapaTUYHOU (YHKUMH B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkimii y =ax2, y = a(x — m)?u 'y
= a(x — m)® +n. [TocTpoerne rpaduxoB GYHKIHIT ¢ TOMOLIBIO PEoOPa30BAHHIL.

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
Bo3pacTtaromas  (yObIBaromiasi)  mociieoBaTebHOCTE.  CrmocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apupMeTHYecKoil U reomeTpuueckor mnporpeccuir. opmynsl CyMMBbl HEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

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

Meron maTemaTuueckon MHAyKUuU. [Ipocrenme npumMepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'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 HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX 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 PpEIICHUN MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
OCTPOCHNUEM MHANBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyX JCHUH, YMEHHUIO BUJAETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUYECKOM HayKu Kak c(epbl 4YeIoBeuecKon
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 Bocnuranusi, GOpMHUPOBAHNS KYJIbTYPbl 310POBbSl U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, peryasipHas ¢u3ndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXalolledl cpeapl, IJIaHUPOBAHMUS TIOCTYNKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBUAX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

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

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATh
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocs: Oyayt copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIECHHS M CPAaBHEHHS, KpUTEPUH ITPOBOAMMOTO aHAJIN3a;



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

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, 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 YTBEPKICHUU (MpsSMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCcO0 peleHus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  MpoOieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTaHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

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

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

Pa6ora ¢ unpopmaunmeii:

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

BBIOMpATh, aHAJTU3UPOBATH, CHUCTEMATU3UPOBATH W HWHTEPHPETUPOBATH
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(OpPMAIUU TIO KPUTEPUSIM, TPEIJI0KEHHBIM 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 THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJy PEIICHUS 3a7adH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOEKTa, CaMOCTOSTEILHO BBIOMpaTh (OpMaAT BBICTYIUICHHS C Y4ETOM 3ajaad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenensiaTh BHUIbI padOT, JOTOBApHBATHCS, OOCYKIATh IMPOIECC W PE3yJbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JOPYTMMH WICHAMH KOMAaHJIbI, OIICHUBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUS B KMU3HEHHBIX U yUYEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

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 Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH NMPUYUHBI JOCTHKEHUS WM HETOCTHXKEHUS 11€TH, HAaXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oOydueHus B 7 kj1acce 0OyJaromuics MOTYYUT CIASTYIONINE 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 0€CKOHEYHYIO ACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
pacCcy X IeHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSIOYMBATH PAIUOHAIIBHBIC YUCTIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH NEMCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEIAMMU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
IIPU PEUICHUH IPAKTUYECKUX 3a1a4 U 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKOM CUTyallud, BBIMOJHATh, MPUKUJIKY U OIEHKY pe3ysibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3aady.

Pemate TekcTOBBIE 3amaud apuPMETHIECKUM CIOCOOOM, HCIOJIb30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yabTaThl PEIICHHs 3a7a4 ¢ y4€TOM OTPAHUYCHHI, 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 MHOKHUTENH HATYpaJIbHbBIC YUCIA.

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 MOXAYJII, NPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredOpanveckue BbIPAKECHUS

BripaxxeHust ¢ nepeMeHHbIMU.

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

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAKCHUW MNpPU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30oBaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeoOpa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Beimonuate  mpeoOpa3oBaHus — II€JOTO  BBIPAXEHHUS B MHOTOWICH
MPUBEJICHUEM MTOAOOHBIX CJIaraéMbIX, PAaCKPhITHUEM CKOOOK.

BoInonHTh efcTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JIsl YIIPOIIECHUS BBIYUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEIS, TPYNIUPOBKH CJIAraeMbIX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

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

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
nepexoJia OT UCXOJTHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsTh, sBIsieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJB3YsACh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
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¥ IIOJIy4ECHHBIN PE3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU 1O 3HAYECHHIO €€ 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 (HyIH (DYHKIIMH, TMPOMEXYTKH 3HAKOMOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAbHOM KU3HMU.

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 OIEepHUpPOBaTh MOHATHUSIMH: KBAJIPATHBIA KOPEHB, apU(METHICCKHMA
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYJIATOD, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadaJgbHBIE IPEACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobelt m crenenerd yucna 10, 3anmMcbiBaTh M OKPYIVIATH YHCIIOBBIE 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.

AaredpanvyecKue 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 anreOpandyeckux ApoOei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHUM JIs peHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKHU.

CrerneHu.

[IpyMeHATE TOHATHE CTENEHUW C LEJIbIM II0Ka3aTeleM, BBIINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

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

BbInonHAT MpeoOpa3oBaHUsl UPPALUOHAIBHBIX BBIPAXKEHHUM, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

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

[IpoBoauTh MCCENOBaHNS YPAaBHEHUW U CUCTEM YPAaBHEHUM, B TOM YUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHHME WJIM CUCTEMA YPAaBHEHHUW PEIIEHUSA, €CIIM HMMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbI YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3ybTarT.

[IpuMeHATh CBOMCTBAa YMCIJIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKH,
penaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIMI0 MHOXECTBA pEHICHUHA HEPaBEHCTBA, CUCTEMBI
HEPABEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeTIsITh CBOMCTBA QYHKIUH MO €€ rpaduKy.

CtpouTts rpaduku GyHKIIHH, ONKUCHIBATH CBOMCTBA YUCIOBOM (QYHKIUH 1O €€

rpaduky.

K xoHIiry oOyueHus B 9 ki1acce oOy4aromuiics MOTyYuT CIAEAYIONINE MPEIMETHBIC
PE3YJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palOHAJIBHBIM [MOKAa3aTelIeM, HAaXOAWUTh KOPEHb N-U CTENEHU, CTEHNEHb 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, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

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

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOmNepUpoOBaTh MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAMTH
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.

Pemiate HECIOKHBIE KBAIPATHBIE YPABHEHUS C MTAPAMETPOM.

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

Pemate cucremel ABYX JIMHEHMHBIX YPAaBHEHHUU C JBYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToja 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 HX CHUCTEMBI, B TOM 4YHUCIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[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).

Pemate TEKCTOBBIE 3amadyM adreOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

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

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
GyHKIMM, TpsMas [PONOPLUUMOHANBHOCTb, JHMHEWHas (yHKUMA, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCoOuHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
001acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbIIEE 3HAUEHUS, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

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

Crpoutb rpaduk KBagpaTU4YHOM (YHKUHUH, OMUCHIBATH  CBOMICTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpauKy.

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).

WnmroctpupoBaTh € MOMOIIBIO Trpaduka peaibHyl0 3aBUCUMOCTh HWIU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

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



3amaBaTh TOCJENOBATEILHOCTH PA3HBIMH  CIIOCOOAMHU: OMHCATEIIbHBIM,
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 YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  TOCIEAOBATEIBHOCTEH, 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 IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
No 11/ HanmeHnoBaHMe pa3ae/ioB U TeM Kourponsupie  Tpakrudecie (uudposBbie)
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
1 UNCJIA U BBIUNCJIEHUA. 8 1
PanmronansHblie yncna (IOBTOPEHUE)
5 OYHKIHWHU. Koopaunatsl u rpaduKkH. 13 1
OyHKIUU
3 AJITEBPAMYECKUE BBIPAXXEHU . 5
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}} N CUCTEMBI 7 1
YPABHEHMWMU. JIunelinbie ypaBHEHUs
5 UNCJIA U BBIUNCJIEHUS. Crenens ¢ 4
HaTypaJbHBIM TTOKa3aTelieM
6 AJITEBPAMYECKHUE BBIPAXXEHU . 17 1
MHorouseHsl
; AJITEBPAMYECKUE BBIPAXXEHU . 10 1
DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS
UNCJIA U BBIYUCJIEHMA. [lenumocTh 7
9 OYHKUUWU. Jluneiinas yHKIUS 12 1
YPABHEHI/I}} N CUCTEMBI
10 YPABHEHUMMU. CucremMbl TMHEHHBIX 12 1
ypaBHEHUH
11 [ToBTOpEHME, O606IH€HI:I€, 7 1
CUCTEMaTH3aIis 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUSA 1 HEPABEHCTBA. 15 1
Hepapencrtpa
5 UNCJIA U BBIUNCJIEHUM . KBaapatHbrit 13 1
KOPCHB
3 YPABHEHUSA 1 HEPABEHCTBA. 13 1
KBanpatnsie ypaBHEHUS
4 AJITEBPAMYECKUWE BBIPAYKEHU . 13 1
JIpoOHO-paliOHAIEHBIC BEIPAKEHUS
5 YPABHEHUSA 1 HEPABEHCTBA. 14 1
JpobHO-palnimoHanbHble ypaBHEHUS
6 OYHKINU 11 1
7 AJITEBPAMYECKUE BBIPAKEHU . 11
Crenenu
8 UNCJIA U BBIYUCJIEHU . [lenumocTh 5 1
9 [ToBTOpenue, 06001IeHNE, 7 1
CUCTeMaTH3alus 3HAaHHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NPOrpamMMbl Bcero Konrpoapusie  Ipakruteckue o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcsl
1 OYHKINN 18 1
5 YPABHEHUWA 1 HEPABEHCTBA. 11 1
KBagparnsle HepaBeHCTBA
3 YPABHEHUA U HEPABEHCTBA. 19 1
VYpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE [TIOCJIEAOBATEJIBHOCTU 19 1
N ITPOI'PECCHUU
5 AJITEBPAMYECKUE BBIPAXXEHNW . 9 1
Crenenb ¢ pallMOHAIBHBIM [10KA3aTEIEM
6 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 26 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne m/m Tema ypoka Kourpoabubie IIpakTuyeckue Aata ungposbie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecype
1 IToBropenue. PanmonaibHble ynciia 1
[ToBropenue. CpaBHeHuUE,
2 YIOPSA0YUBAHUE U apUPMETHUECKHE 1
JEHCTBUS C palliOHATBHBIMU YHCIaAMH
3 [ToBTOpenue. Hucmosas npsimas, MOJyJb 1
qucna
IToBTOpenue. [IpornieHTHl, 3anKch
4 MIPOIICHTOB B BUJIE APOOH U IpOOH B BHJIC 1
MIPOLIEHTOB
5 [ToBTOpeHue. Pemenne TEKCTOBBIX 3a1a4 1
apumeTnyecKkuM crnocodom
[ToBTOpenue. Pemenue 3anay u3
6 peabHOM MPaKTUKH HA YacTu, ApoOu, 1
MPOLIEHThI, TPUMEHEHNE OTHOLLIEHUN U
MPONOPLUI IPU PELICHUU 3a]1a4
[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;
7 pellieHre 3a71a4 Ha JIBH)KEeHue, padbory, 1
MTOKYITKH, HAJIOTH
8 KonTponbHas pabota mo Teme 1 1
"Panmonaneubie yncna"
9 KoopannaTa Toukn Ha IpsMOi
10 YucnoBble TPOMEXYTKH
11 PaccrosiHne Mexay 1ByMsl TOUKaMH




KOOPJAMHATHOU IIPSAMOM

HpﬂMOYI‘OJ'IBHaﬂ CHUCTEMA KOOpAMWHAT.

12 Alcnycca 1 opJIMHaTa TOYKH Ha
KOOPAMHATHOH MJI0CKOCTH

13 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

14 Yrenue l"pa(l)I:IKOB peanbHbIX
3aBUCUMOCTEH

15 OyHKIIMOHAIBHBIE 3aBUCUMOCTH MEXITY
BEIMYMHAMU
[Tonstue Gpynkunu. OyHKIKA KaK

16 MaTeMaTHIecKasi MOJIEIb PEabHOTO
nporecca
[Tonstue Ppynkunu. OyHKIMA KaK

17 MaTeMaTH4ecKasi MOJIeIb PEeabHOrO
npoiecca

18 O6uacthb omnpesienieHust 1 00J1acTh
3HaYeHUN PYHKIHNU

19 CrniocoOblI 3a1anust PyHKIUH

20 I'padux pyHKIIIN

21 KonrtponsHas pabota no reme
"Koopaunats! u rpa¢puku. Oyaxmmun”

99 BripakeHune ¢ nepeMeHHBIMU. 3HAYCHHE
BBIPAKEHUS C IEPEMEHHBIMHU

93 BripaxkeHue ¢ nepeMeHHbIMHU. 3HaYCHHE
BBIPQ)XEHUS C IEPEMEHHBIMU

24 [IpencraBnenne 3aBUCUMOCTH MEXKITY
BEIMYMHAMH B BUIE (POPMYITBI

25 Beruucnienus no gpopmynam




YpaBHEeHHE ¢ OHOU [TEPEMEHHOM.

26
Kopens ypaBHeHus

97 CaolicTBa ypaBHEHU C OJJHOM
MepeMEHHON

28 PaBHOCHIBHOCTD ypaBHEHUI

29 VYpaBHeHHE Kak MaTeMaTH4ecKas MOJIeIIb
peanbHON CUTyaluu

30 Yucno KopHEH TMHEHHOTO ypaBHEHUS

31 Perienue TeKCTOBBIX 3aJau C TOMOIIBIO
JIMHEWHBIX YpaBHEHUN

30 JInHenHoe ypaBHEHHE, COJIEpHKALIEE 3HAK
MOJTYJIsS
KonrtponbHas pabota no remam

33 "BeipaxeHus ¢ nepeMeHHbIMU",
"JIuneiliHble ypaBHEHUS"

34 CreneHb ¢ HaTypalbHBIM IIOKa3aTENEM

35 CBoiicTBa cTENEHH ¢ HaTypalbHbIM
nokasaresem

36 CBolicTBa CTENEHU C HATYPAJIbHBIM
MOKa3aTeneM

37 3anuce yucia B 1eCATUYHON
MO3UIIMOHHOM CUCTEME CUMCIICHUS

38 Opnownenbl. OJHOWIEH CTaHAAPTHOTO
Bua. CTeneHp oHOUJIEHA

39 MHorousieHsl. MHOTOUJIEH CTaHAAPTHOTO
Brujaa. CTteneHs MHOTOYJICHA

40 CroxeHre ¥ BRIYUTAaHHE MHOTOWICHOB

41 CroxeHue ¥ BIYUTaHHE MHOTOUJICHOB

42 YMHOXKEHHE U [eJIEHHE MHOTOWIEHOB




43

VYMHOXKEHUE U JACJIICHHUC MHOT'OYJICHOB

44 VYMHOKEHME U IeJIEHUE MHOTOWIEHOB

45 [IpeoOpa3oBaHue 1ENOTO BHIPAKCHHUS B
MHOTOYJIEH

46 [IpeobOpaszoBanme 1MEIOTO BEIPAKECHHS B
MHOT'OYJIEH

47 KopHu MHOrO4IEHa

48 Kopuu MHOTOUWICHA
ToxnaectBo. ToxxaeCTBEHHBIC

49 peoOpa3OBaHUs aNreOpanIecKux
BBIPA)KCHUI
ToxnectBo. ToxxnecTBEHHBIE

50 npeoOpa3oBaHKs AreOpandecKux
BBIPAYKEHU I
ToxnaectBo. ToxxaeCTBEHHBIC

51 peoOpa3OBaHUs aNreOpandecKux
BBIPAKCHUI
ToxnecTBo. Toxx1eCTBEHHBIE

52 peoOpa3OBaHUs ANreOpandecKux
BBIPA)KCHUIN

53 Jloka3aTenbCTBO TOXKJIECTB
KonTponbhas padora no temam "CreneHb

54 C HaTypaJbHBIM MOKa3aresaem",
"MHorouieHs!"

55 KBanpaT cymMmBbI 1 KBaJipaT pa3HOCTH
JIBYX BBIPaKEHUM

56 KBagpaT cyMMBI HECKOJIBKUX BBIPOKECHUH

57 Ky6 cymMBI 1 Ky0 pa3HOCTH ABYX

BBIPAKCHUI




58

Pa3HoCTh KBaIpaTOB IBYX BBIPAKECHUU

[IpousBeneHre pa3HOCTU U CYMMBI IBYX

59 .
BBIpKEHUN

60 Cymma u pfl3H00TL KyOOB JIByX
BBIpKEHUN
[IpousBeneHne pa3HOCTH CYMMBI JIBYX

61 BBIpOKECHHI, CYMMa U Pa3HOCTh KyOOB
JBYX BBIpaXXKCHUHI
Paznoxxenne MHOrowieHa Ha MHOYKUTEIIH.

62 Brigecenue 001ero MHOXHUTENA 3a
CKOOKH

63 Mertox rpynmupoBKU

64 KonTponbhas padota no teme "®opmysist
COKpAIlleHHOT0 YMHOXeHus"

65 JemumocTh nenbix gucesn. CBoiicTBa
JEIIMMOCTH

66 Hpo"cnﬂe U COCTaBHbIE yncia. YETHBIE U
HEYETHBIE YUCIIa

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

68 MIPOU3BEICHUS IENbIX YUCEN MpU
pelIeHnu 3a1a4

69 B3anMHo mpocThie gncna

70 AnroputMm EBkinpa. Jlenenue ¢ octaTkom

71 CpaBHEHUS TEITBIX YHCET IT0 MOJTYJTIO
HATypaJIbHOTO YHCIa

72 Jluneiinas QyHKIus, e€ CBOHCTBA

73 Jluneitnas pynkuus, e€ cBoiicTBa




74 I'padux nmuHeHOHN QyHKIHH 1
75 I'paduk muHEHHON QyHKITUN 1
76 I'padux nuHeHOHN QyHKINH 1
77 I'paduk yakmmm y = | x | 1
78 I'padux pynkuum y = | x | 1
79 I'paduk yakmmm y = | x | 1
80 Kycouno-3ananusie pyHKINU 1
81 Kycouno-3ananusie GpyHKINN 1
82 'IfOHTpOHBHaFI pa60TaUH0 TeMam 1
HemumocTts", "JIuneitnas Gyaxmms”
83 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU
84 YpaBHeHHE ¢ IByMsI TIEPEMEHHBIMHU
85 I'paduk JIMHEHHOTO ypaBHEHUS C ABYMS 1
NIEPEMEHHBIMU
86 I'paduk IMHEHHOTO ypaBHEHUS C ABYMS 1
MIepEMEHHBIMH
87 CucTeMbl TMHEHHBIX YpaBHEHUH ¢ ABYMs 1
NePEMEHHBIMU
88 CucreMbl TMHEHHBIX YpaBHEHUN C IBYMS 1
MIepEMEHHBIMH
I'paduueckuit MeTOJI peIIeHus: CHCTEMBI
89 JIMHENHBIX YPaBHEHUH C IBYMs 1
NePEMEHHBIMU
Pemrenne cucreM TMHEHHBIX YpaBHEHUN C
90 JBYMSI TIEpEMEHHBIMH METOJIOM 1
MOJICTAHOBKY ¥l METOJIOM CIIO’KEHUS
Pemrenne cucreM JTUHEHHBIX YpaBHEHUH C
91 JBYMsI IEPEMEHHBIMU METOJIOM 1

IOACTAaHOBKHW U MCTOAOM CJIOXKCHHA




Pemrenne cucreM JTMHEHHBIX YpaBHEHUN C

92 JBYMsI IEPEMEHHBIMU METOJIOM 1
MOJICTAHOBKU M METOJIOM CJIO’KEHUS
CucreMa IByX JTMHEUHBIX YPABHEHUH C

93 JBYMS TIEPEMEHHBIMU KaK MOJIENIb 1
peanbHON CUTYalluH

94 Kontponbhas padota mo teme "CucreMbl 1
JIMHEHHBIX YpaBHEHUN"

95 [ToBTOpenue n o6o0meHue. Boipaxxenus 1
C TepeMEeHHBIMHU

96 [ToBTOpenue u 0600menne. CTerneHs ¢ 1
HaTypaJbHbBIM [10Ka3aTeleM
[ToBTOpenue u 0606menue. OTHOUICHBI

97 Y MHOTOYJICHBI. TOX/IeCTBEHHbIE 1
peoOpa3OBaHUs ANreOpandecKux
BBIPa)KCHUI

98 HOBTOp?HHe u 06061meHne. opmyisl 1
COKpAIIEHHOI'O YMHOKEHHS

99 [ToBTOopenue u o6o6menne. Koopaunarst 1
U TpaduKH.

100 [ToBTOpenue u o6o6menue. Jluneitnas 1
¢byHKLUS U €€ CBOHCTBA

101 Wrorosas koHTpoJibHas paboTa 1
IToBTropenue u o6o61eHue. Pemenue

102 CUCTEM JIMHENHBIX YPaBHEHUH C IBYMS 1
NIEPEMEHHBIMU

OBUIEE KOJIMYECTBO YACOB I1O 102

[TPO'PAMME




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnbie IlpakTuueckue Aara A
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypesI
1 UwucoBbie HEPAaBEHCTBA 1
2 CBolicTBa YUCIIOBBIX HEPABEHCTB 1
3 JlokaszaTenbCTBO HEPaBEHCTB 1
4 HepasenctBo ¢ nepemenHoii. Ctporue u 1
HECTPOIve HEPaBEHCTBA
CnoxxeHue 1 yMHOKEHUE YU CIOBBIX
5 HepaBeHCTB. OlleHuBaHUE 3HAYCHHUS 1
BBIPKCHUS
[TonsiTHE O pereHny HEPaBEHCTBA C
6 OJTHOM IepeMEeHHONH. MHOXECTBO 1
pelIeHn HEPABEHCTBA
7 PaBHOCHIIbHBIE HEPABEHCTBA. 1
HepaseHncrBo-ciencraue
8 YucaoBbie TPOMEKYTKH 1
9 JInHeliHOE HEPABEHCTBO C OJHOMI 1
IIEPEMEHHON U MHOXECTBO €0 PELICHUN
10 Pemenne nuHENHBIX HEPABEHCTB C OJHOU 1
MepeMEHHON
11 Pemenue nuHeHBIX HEPABEHCTB C OJHOM 1
IIEPEMEHHON
12 CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM 1
MepeMEHHOMN
13 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU 1




MEPEMEHHOMN

Pemenne TekCTOBBIX 3aJa4 C IIOMOIIBIO

14 JIMHEWHBIX HEPABEHCTB C OJTHOM
MepeMEHHON

15 KonTponbras pabota mo Teme
"Hepasenctna"

16 KBagparupeie kopHU

17 Apudmerndeckuil KBapaTHbBII KOPEHb U
€ro CBOMCTBA

18 [TonsATHE HPPALIMOHATIEHOTO YHCIIA.
JIeficTBYS ¢ MpPAIMOHAILHBIMU YHCIIAMH

19 CaoiicTBa 1€HCTBUI C UppallMOHAIBHBIMU
YUCTIAMH

20 CaolicTBa I€UCTBUI C UppalIMOHATBHBIMU
YUCTIAMHU

21 CpaBHeHME UPPAITMOHATBHBIX YHCEIT

22 CpaBHeHUE UpPAIIMOHATBHBIX YHCEI
MHOXECTBO JCHCTBUTEIBHEBIX UHCEIL.

23 [IpencraBnenus o pacuIMpeHMsIX
YUCJIOBBIX MHOYKECTB
JlomycTuMble 3HAaYEHUS IEPEMEHHBIX B

24 BBIPOKEHHSX, COACPIKAITUX
apudmeTHUecKre KBaIpaTHBIE KOPHU
JlomycTuMble 3HAaYEHUS IEPEMEHHBIX B

25 BBIPAXKEHUSX, COACPKALIUX
apudmeTnyecKkue KBaapaTHbIE KOPHU
ToxaecTBeHHBIE TPeoOpa3oBaHUS

26 BBIpXEHUH, COIepIKaLUX

apudmeTnyeckue KBaapaTHbIe KOPHU




ToxnecTBeHHbIE TPeoOpa3zoBaHUs

27 BBIPXKECHUH, COJEPIKALIUX
apu(pMeTHYeCKUe KBaIpaTHbIE KOPHU

28 KontponbHas pabora no reme
"KBanpaTHblii KOpeHb"

29 KBanpaTtHoe ypaBHEHUE
dopmyiia KOpHEH KBAJIPaTHOIO

30 ypaBHeHHs. KoTraecTBO IeHCTBUTEIBHBIX
KOpHEH KBaJpaTHOTO YpaBHEHUS
dopmysa KOpHEN KBaJpaTHOTO

31 ypaBHeHus. KonnuecTBo NeiCTBUTENBHBIX
KOPHEW KBaJpaTHOTO YpPaBHEHHUS

32 Teopema Buera

33 Teopema Buera
VYpaBHEeHUsI, CBOAUMBIE K TMHEWHBIM

34 YpaBHEHUSIM UJIU K KBaJPaTHBIM
YpaBHEHUSAM

35 KBaznpaTHOe ypaBHEHUE C TapaMeTPOM

36 Pemenne kBagpaTHBIX YpaBHEHHH C
napameTpamu

37 Pemrenne kBagpaTHBIX YpPaBHEHUH C
napameTpamu

38 Pemrenne kBagpaTHbIX ypaBHEHHI,
coJieprKaIIuX 3HaK MOIYJIsS

39 Pemrenne kBagpaTHbIX ypaBHEHMUI,
COJIEpIKaIIMX 3HaK MOIYJIS

40 VYpaBHeHHE KaKk MaTeMaTH4yecKasi MOJIeNb
peanbHON CUTyallun

41 KonrtponsHas pabora no Teme




"KBanpaTHble ypaBHeHuUs"

42 PanmonansHbIe BBIpaKeHUS

43 ToxnecTBeHHbIE npeo6pa3£)BaHmI
paIMOHATBLHBIX BRIPAKCHUN

44 ToxnecTBeHHbIE HpCO6p33?BaHHﬂ
palMOHaIbHBIX BBIPAXKEHUN

45 ToxnecTBeHHbIE npeo6pa3£)BaHmI
paIMOHATBLHBIX BRIPAKCHUN
Anrebpanyeckas 1po0b. JlomycTumblie

46 3HAYCHHMS TICPEMEHHBIX B APOOHO-
paIOHATIbHBIX BBIPAKEHUSIX
Anrebpanueckas 1po0Ob. JlomycTumblie

47 3HAa4YCHUs IEPEMEHHBIX B IPOOHO-
paIOHATIbHBIX BBIPAKEHUSIX

48 OcHOBHOE CBOMCTBO aJiredpandecKkoin
npobu

49 CrnosxeHue ¥ BBIYUTAHNE ANTreOpanvdecKux
npoOeit

50 CrnoxeHue ¥ BRIUUTAHUE alITre0pandecKux
npobeit

51 YMHOKEHUE U JIeJICHHE alre0pandecKux
npoOeit

50 YMHOXEHUE U ICTICHUE alre0panvdecKux
npobeit

53 BosBenenue anrebpandeckoii qpodu B
CTETICHb

54 Kontponbnas padota mo teme "J[pobHo-
parMoHaIbHBIC BBIPAXKCHUS"

55 JIpoOHO-palmoHaNbHbIe ypaBHEHUS




Pemenue 1poOHO-panimoHaTBHBIX

56 YPaBHEHUH, CBOISIIMXCS K JIMHEUHBIM
YpaBHEHUSIM
Pemenue 1poOHO-paliMOHAIBHBIX

57 YpaBHEHUH, CBOAAIIMXCS K KBaJAPaTHBIM
YpaBHEHUSAM
Pemenue 1poOHO-paliMOHAIBHBIX

58 YpaBHEHHH, CBOJAIINXCA K KBaIPaTHBIM
YPaBHEHUSIM
Pemenue npoOHO-paliiOHaNbHbBIX

59 YpaBHEHUM, CBOAAIIUXCS K KBAaJAPaTHBIM
YpaBHEHUSAM

60 Pemenue zv[po6Ho-pauH0Haanblx )
YpaBHEHUH METO/I0M 3aMEHbI IIEPEMEHHOMN

61 Pemenne {1p06H0-pauH0Haanmx )
YpaBHEHUI METOJIOM 3aMEHbI IEPEMEHHOM

62 Pemenue Lv[p06Ho-pauH0HanLHHX )
YPaBHEHHUI METOJIOM 3aMEHbI IIEPEMEHHOU

63 Pemenuie TeKCTOBBIX 3aJ1a4 ¢ TOMOIIIbIO
JpOOHO-pallMOHAJIbHBIX YpaBHEHUN

64 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH

65 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
JIPpOOHO-pallMOHANIbHBIX YpaBHEHUN

66 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
IpoOHO-pallMOHATBHBIX YPaBHEHUI

67 I'padmueckas uHTEpIIpeTalys ypaBHEHUI
C IByMS IEpEMEHHBIMU

68 KonrtponsHas padora no reme "{poOHo-

palyoHaIbHbIe ypaBHEHUS"




OO6nacTp orpeeneHuss © MHOXKECTBO

69 . 1
3HaYeHUH PYHKIUU
70 Crnioco0bl 3a1anust GyHKITUN 1
71 I'padux GpyHKIIN
Urenue cBOMCTB GyHKIMH 110 e€ TpaduKy.
72 [Tpumepst rpadukoB GPyHKITUH, 1
OTPAKAMOIIUX PeaTbHBIC MPOIECCHI
OYHKIMH, OMMUCHIBAIONTNE MPSMYIO H
73 00paTHYIO IPOMOPIIUOHAEHBIC 1
3aBUCHMOCTH, X TpaduKu
74 Oyukuus Y = X2 u e€ cBoicTBa 1
75 Oyukuus Y = X3 u e€ cBoiicTBa 1
76 OyHKIMs Y =K/X U €€ CBOICTBa 1
77 OyHKIMs Y =K/X U e€ CBOICcTBa 1
78 OyHKIM Y =VX U e€ CBOHCTBA 1
79 KonrponsHas padora o Teme "®dyHkumn" 1
80 CrteneHsb ¢ 1eJIbIM MoKa3aTesieM 1
81 CBOIiCTBA CTETICHH C IIEJIBIM TTOKa3aTelieM 1
82 CBolicTBa CTENEHHU C 1IEJIbIM MMOKa3aTeIeM 1
[IpeoOpazoBanme BhIpaXKEHUH,
83 COJIEPIKaIIMX CTETICHH C TEJTBIM 1
IoKa3aTeieM
[Ipeobpa3oBaHue BbIpaxeHHH,
84 coJiepKalluX CTENEHHU C LEIbIM 1
MoKa3aTeaeM
85 CraHIapTHBIN BH]T YHCIIa 1
86 JleficTBUS ¢ YMCIIaMH, 3aITMCAaHHBIMU B 1
CTaHJIaPTHOM BUJIE
87 JlecTBUS ¢ YncnaMu, 3alMCaHHBIMU B 1




88

89

CTaHAApPTHOM BUIC

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,
JUIUTEIBHOCTh IPOIIECCOB B OKPYKAIOIIEM
MuUpe

Pa3meprl 00bEKTOB OKpYXKaroIIero Myupa,
JUINTEIBHOCTD IIPOLIECCOB B OKPYKAIOIIEM
MuUpe

90

91

Pa3meprl 00bEKTOB OKpYXkKaroIIero Myupa,
JUINTEIBHOCTD IPOLIECCOB B OKPYKAIOIIEM
MHUpE

HCHeHI/Ie C OCTaTKOM

92
93

CpaBHEHUS 1IEJIBIX YUCEN 110 MOTYJIIO
HaTypaJIbHOT'O Yncia

CBoiicTBa CpaBHEHUH IO MOJYJIIO

94

95

OcTaTtku CyMMBI U TTPOU3BEICHUS 110
JTaHHOMY MOJYJTIO

KonTponbHas paboTa mo Temam
"Crenenn", "Jlenumocts"

96

97

[ToBTOpenue u o6o61eHue. Pemenne
JIMHEIHBIX HEPABEHCTB C OAHON
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJHOW ITEPEMEHHOMN

IToBTropenue n o6o61eHue. Pemenue
JIMHEWHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOM U CUCTEM JIMHENHBIX
HEPABEHCTB C OJITHOM MEPEMEHHOM

98

[ToBTOpenue u 06061IEeHNE.
ToxxnecTBeHHBIEC TPEOOPA30BAHMS
BBIPAYKEHMI, COJIEPIKAIIUX
apudMeTHIECKre KBaIpaTHbIe KOPHU




[ToBTropenue u o6o0mmenue. Pemenue
KBaJpaTHBIX YpaBHEHUU. Pemmenue

%9 TEKCTOBBIX 3aJ[a4 C MOMOIIBIO KBaIPATHBIX 1
yYpaBHEHHH

100 [ToBTOpenue u 06?6H.ICHI/I€. Pemenune 1
3a7a4 U3 pealbHOM KU3HU

101 Hrorosas koHTpobHAs paboTa 1

102 [ToBTOpeHnue u 06?6H.ICHI/I€. Pemenue 1
3a7a4 U3 peaNbHOM KU3HU

OBLIEE KOJIMYECTBO YACOB 10 102

I[TPOT'PAMME




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoka Koutpoasubie IIpakTuyeckue Aara unppossIe
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTshI pecypesI
Oynkius. CroicTBa QYHKINNA: HYIIH
(GyHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
1 (GyHKLINHU, TPOMEXYTKH BO3paCTaHUs U 1
yObIBaHUs GYHKLNU, YETHBIE U HEUETHBIE
GbyHKIIMHM, HauOOJbIIIee U HAaUMEHbIIIee
3Ha4YeHUs1 QYyHKIUU
5 [TocTpoenue rpadukoB GpyHKIHIA C 1
MIOMOILBIO ITPe0Opa3oBaHui
3 KBagparsslii Tpéxunes. Kopau 1
KBaJpaTHOTO TpEXUIeHa
4 PaznoxeHue KBaJpaTHOrO TpEXUIEHa Ha 1
JMHEWHBIE MHOXHUTEIH
5 Pa3noxxeHue kBaipaTHOTO TpEXUieHa HA 1
JTMHEWHBIE MHOXHUTEIH
6 KBagparuunas ¢pyHKLus U €€ CBOHCTBA 1
; [TapaGoia, KOOPAMHATHI BEPIIMHBI 1
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl
8 ITocTpoenue rpaduka KBaapaTUIHON 1
byHKIIUU
9 IToctpoenue rpadurka KBaaApaTHIHON 1
byHKIIIT
[Tonoxenue rpaduka KBaApaTUIHON
10 (GyHKIMU B 3aBUCMOCTH OT €€ 1

KO3 PHUIIHEHTOB




Hcnons3oBanue CBOMCTB KBaIPaTUYHOU

11 (GyHKIMU 1715 pelIeHus 3a1a4

12 Hcnonbs3oBaHye CBOMCTB KBaIpaTUYHOU
(GyHKIMU 1715 pelieHus 3a1a4

13 Crenennble (yHKIUU C HATYpaTbHBIMU
MOKa3aTeJsIMH, UX TpauKH U CBOWCTBA

14 CreneHnble (PyHKIMU C HATypalbHBIMU
MOKa3aTeJsIMH, UX TparKH U CBOWCTBA

15 Crenennblie (YHKIMU C HATYpaTbHBIMU
MoKa3aTessIMH, UX rpaMKH U CBOWCTBA

16 I'paduxu Gpysxmmit: y=Vx , y=3x,y=|
x|

17 |Fpa¢)141<14 dyskmmit: y =Vx , y=Vx ,y =] x

18 KonTponbhas padora no teme "®yHkuun"
[ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHOU

19 IIEpEMEHHON. MHOXXECTBO pELICHUM
HEpaBEHCTBA

20 KBaI[paTHI)IE: HEPaBEHCTBA C OJHOU
NepeMEHHOMN

21 Pemienue HepaBeHCTB rpapUUECKUM
METOZOM M METOJIOM HHTEPBAJIOB

22 HepaBenctBa, comeprkaiye 3HaK MOTYIIs

23 HepaBeHncTBa, cofepxaniue 3HaK MOAYJIs

24 CucTeMbl HEpaBEHCTB C OJIHOM NMEepeMEHHOM

25 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
HEPaBEHCTB, CUCTEM HEPABEHCTB

26 HepaBeHCTBO ¢ 1ByMs IEpEMEHHBIMH.

Pemenne HepaBeHcTBaA ¢ ABYMS




NEPpCMCHHBIMU

I'paduaeckuii MeToa peIieHUs: CUCTEM

2t HEPABEHCTB C ABYMs IEPEMEHHBIMU

28 CucreMbl HEPABEHCTB C ABYMs
[IEpEMEHHBIMU

29 KontponbHas pabora no reme
"KBanparnbie HepaBeHCTBA"

30 bukBanparHsie ypaBHEHUs
[Ipumepsl NpUMEHEHUI METOIOB

31 PaBHOCHJIBHBIX NPE0Opa30BaHUMN, 3aMEHBI
NepEMEHHOMH, rpa)u4eckoro MeTo1a npu
pelieHuu ypaBHeHUH 3-i U 4-ii cTeneHei
[IpuMepsl IpUMEHEHHU METOI0B

30 PaBHOCHJIBHBIX NPE0Opa30BaHUMN, 3aMEHBI
NepEMEHHOMH, rpa)u4eckoro MeTo1a npu
peuieHuu ypaBHeHU 3-ii u 4-ii creneneu

33 Pemenue npoOGHO-palinoHaIBHBIX
YPaBHEHUW U HEPABEHCTB

34 Pemenue 1po6HO-paliMOHaIBHBIX
YPaBHEHUI U HEPABEHCTB

35 Pemenue npoOGHO-paninoHaIbHBIX
YPaBHEHUW U HEPABEHCTB

36 Pemenue cucrem ypaBHEHHI ¢ JByMsI
IIEPEMEHHBIMU

37 Pemenue cuctem ypaBHEHHH ¢ IByMs
MIepeMEHHBIMU
Pemrenne npocTenimmx cucTtemM

38 HEJIMHEWHBIX YPAaBHEHUH C IByMs
IIEPEMEHHBIMU

39 Pemenue npocreimmx cucremMm




HEJIMHEUHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

40

41

Pemenue npocreimux cucrem
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MepeMEHHbIMU

I'padmyeckuit METO peIIeHHs CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
[IEpEMEHHBIMU

42

43

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUN C
JIBYMsI IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyalluH

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C

ABYMA IEPEMCHHBIMHA KaK MOJCJIb
peaHLHOﬁ CUTyanuu

44

45

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUN C
JBYMS IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyalluH

Cucrema HETMHENHBIX YPAaBHEHUH €
rapaMeTpoM

46

47

Cucrema HETMHENHBIX YpaBHEHHH ¢
rapamMeTpoM

IIpocreiilne HepaBeHCTBA C IBYMs
[IEPEMEHHBIMU U UX CUCTEMBI

48

49

Kontponbnas pabota no teme "YpaBHeHus,
HEpPAaBEHCTBA U UX CUCTEMBI"
[ToHsATHE YMCIOBOM MOCIEI0BATEIBLHOCTH.

Koneunbie u OeCKOHEUHBIE
IIOCICI0BATCIBHOCTHU

50

OrpaHn4eHHas TIOCIIEJOBATEIIEHOCTb.
MonoToHHO Bo3pacTaromias (yObIBaro1as )




IIOCICI10BAaTCIBbHOCTD

Crioco0b1 3aaHus IOCJIICA0BATCIIbHOCTH

51 OIMCAaTEeNbHBIN, TAOIMYHBIN, C TOMOILBIO
(dbopMyIibl N-TO YJieHa, PeKyPPEHTHBII

59 Apudmerndeckas U reoMeTpudecKas
IIPOrpeccuu

53 CBoiicTBa 4IeHOB aprU(PMETHIECKON U
TrE€OMETPUYECKON ITPOrPECCUI

54 ®opmyitel N-To wieHa apuPMeTHIECKOH 1
r€OMETPUYECKON TPOrpeccHuil

55 ®opmyIbl N-To wieHa apuPMEeTHUECKO U
r€OMETPUYECKON ITPOrPeECCUil

56 ®opmyitel N-ro wieHa apuPpMeTHIECKOH 1
reOMETPUYECKON Mporpeccuid
@®opMysIbl CyMMBI IEPBBIX N YWIEHOB

57 apu(pMEeTHIECKON U TeOMETPHISCKON
Iporpeccuit

58 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA IbI
U KPEAUTHI

59 3aauu Ha MPOLEHTHI, OAHKOBCKUE BKJIA/IbI
U KPEIUTHI

60 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI
U KPEAUTHI

61 3aauu Ha MPOLEHTHI, OAHKOBCKUE BKJIa/IbI
U KPEAUTHI

62 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA IbI
U KPEAUTHI
[IpencraBnenue o CXOIUMOCTH

63 MOCJIeIOBATEIFHOCTH, O CYMMHPOBaHUN

0ecKOHEYHO yObIBarolIei reoMeTpruiecKon




HPOrPeCcCHH

HpeI[CTaBJ'IeHI/IC 0 CXOAHMMOCTH
IOCJIC€A0BATCIIBHOCTH, O CYMMUPOBaHUHN

64 OCCKOHEYHO YOBIBAIOIICH T€OMETPHUIECKOM
porpeccuu

65 Metoa MaTeMaTH4eCKON HHIAYKIUU

66 Meroa MaTeMaTHYeCKON MHIYKITMH

67 KonrponsHas padora o teme "Yucnossie
MIOCJIE0BATENBHOCTH U Mporpeccun”

68 Kopens n-it crenenn. CBoiicTBa KOpHs N-ii
CTENEeH!

69 Kopens N-it crenenu. CoiicTBa KOpHs N-i
CTETIeHU

20 CreneHb ¢ paliMOHAJILHBIM IIOKA3aTeleM U
e€ CBOMCTBA

71 CreneHp ¢ paliOHAILHBIM TTIOKA3aTeNIeM U
e€ CBOICTBA

79 CreneHp ¢ pallOHAJIbHBIM TOKa3aTeNleM U
e€ CBOICTBA
ToxnecTBeHHBIE TPe0Opa30BaHMUS

73 BBIPAXEHUH, COIEPKAIUX KOPEHb N-1
CTETEeH!
ToxnecTBeHHBIE TPe0Opa30BaHNUs

74 BBIPAKEHM, COAEPKAIUX KOPEHb N-I
CTETIeH!
ToxnecTBeHHbIe TPeoOpa3zoBaHus

75 BBIPAXEHUH, COEPKALUX KOPEHb N-1
CTETeH!

76 KonTponbhas pabora no teme "CreneHs ¢

paInMoHaIBHBIM MMOKa3aTenem"




77

[ToBropenue u 06o0menue. Yucna u
BBIYKCIICHUS (3aIMCh, CPABHEHHE, ICHCTBHS
C JCWCTBUTEILHBIMH YHCIIAMH, YHCIIOBAS
psiMast )

78

79

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

[ToBTOpenue u 0606menue. Ynucna u
BBIUUCIICHUS (PELICHUE 3a/1a4 U3 peallbHOU
YKU3HHM)

80

81

[ToBropenue u o6o0menue. Yucna u
BBIYHCIICHUS (pEIlIeHUE 3a/]ad U3 peaibHOM
KU3HN)

[ToBTOpenue u 06obmenue. Yncna u

BBIUUCIICHUS (OKPYTJICHUE, IPUOIIMKEHHE,
OIICHKA)

82

83

84

[ToBTOpenue u o6o61eHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1au
apuMETUYECKUM U alreOpanyecKum
crioco6amu)

IToBTopenue u o606menue. TekcToBble
3aJauu (peleHne TeKCTOBbIX 3a71a4
apu(pMeTHYECKUM U alreOpandeckum
crioco6amu)

[ToBTOpenue n o6obmenne. TekcToBbIe
3aaun (peleHne TeKCTOBBIX 3a/1a4
apuMeTHuyecKuM U anredpandecKum
crioco6amu)

85

[ToBTOpenue n o6obmenne. TekcToBbie
3a1auu (pemeHrne TEKCTOBBIX 3a1a




apuMeTHyecKuM U anredpandecKum
crocobamu)

86

87

[ToBTOpeHME U 000OIICHNE.
AnreOpanyeckuie BEIpaKCHUs
(mpeoOpa3oBaHue anreOpanIecKux
BBIpQKCHUH, COJIEPIKAIIUX CTEIICHD C
LIEJIBIM TTOKa3aTeJIeM )

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanyecKue BhIpaKCHUs
(mpeobpazoBaHue anredOpanvaecKux
BBIPQKCHUH, COJIEPIKAIIUX CTETICHD C
EJIBIM TTOKa3aTesIeM)

88

89

90

[ToBTOpEeHue u 06001IEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAYKEHHI, COJIEPIKAILNX
apu(METHIECKUI KBaIPaTHBI KOPEHB)
[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue anreOpanyecKux
BBIPAKEHUH, COAEPIKALNX
apudmeTnyecKuil KBapaTHbIN KOPEHb)
[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
panMoHaIbHBIX BBIPAXKEHUI)

91

92

[ToBTOpenue u 06061IeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U JPOOHO-
paIMoOHATBFHBIX BBHIPAKCHU )

[ToBTOpenue u o6oOIIEHHE.




AnreOpanueckre BbIpaXeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

93

94

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanueckue BoIpaxkeHus (pa3inoxeHue
MHOTO4YJIEHA HA MHOKHUTEJH, B TOM YHUCJIE C
HCIOJIb30BaHUEM (HOPMYJI COKPAIIEHHOTO
YMHOKEHUS)

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanyeckue BoIpaXeHHs (Pa3ioKeHHUE
MHOTOWIEHAa Ha MHOXKUTEJIN, B TOM YHCIIE C
UCIOJIB30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOXCHHS] )

95

[ToBTOpEeHUE M 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEINH, B TOM YHCIIE C
MCTOJIB30BaHUEM (DOPMYIT COKpAIIEHHOTO
YMHOKEHUS)

96

97

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(MoneTupoBaHME C MOMOIIBIO (hopmyI
peabHBIX MPOIECCOB U SBIICHHIA)
@OyHKIUY (OCTPOCHUE, CBOIMCTBA
M3YyYEHHBIX (DYyHKITHIA)

98

99

[ToBTOpenue u 06061eHne. DyHKIUU
(mocTpoeHue, CBOMCTBA U3YICHHBIX
yrxmin)

IToBTopenue u o6o0meHue. PYHKIIUU
(rpaduueckoe penieHne ypaBHEHHH U UX
CUCTEM)




[ToBTropenue u o6o0menue. PyHKIUU

100 (rpacdmyeckoe perieHue ypaBHEHUH U UX 1
CHUCTEM)
101 HroroBas koHTpobHas paboTa 1
102 [ToBTropenue u o6o0meHue. PyHKIUU 1
(MozleTupoBaHKE peagbHbIX MPOIIECCOB)
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro y
pesyabTaTa 0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
1 Hucna 1 BIYUCICHUS
11 BemmonHATh,  coueTas  yCTHBIE W THCBMEHHBIE  MPHEMBI,
' apudmeTnyeckue AeUCTBUA C PallMOHAIBHBIMH YUCIaMU
HaxomuTh ~ 3Ha4YeHHWs]  YHUCIOBBIX  BBIPAKECHHM,  MNPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPXKEHUH, COIepKaIuX OOBIKHOBEHHBIE U JECSITHUHBIE JPOOH
[lepexoaute OT oaHON (GOpMBI 3amuUch 4YUCel K  Apyrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIHO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBaTh U YIOPSAJ0YMBATH PALIMOHAIBHBIE YHCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKHUIKY U OLIEHKY pe3ysibTaTa BBIYMCIEHUH, OIEHKY
1.6 3HQYEHU YUCIOBBIX BBIPAKCHUH. BBINOMHATH  JIEUCTBUS  CO
CTETEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMU
17 [IpuMeHsATh TpPHU3HAKM JAEIMMOCTH, pa3jokKEeHHe Ha MHOXUTENIN
' HATYpaJIbHBIX YHCEI
Pemrate  mpakTHKO-OPMEHTHPOBAHHBIE  3a/la4M,  CBS3aHHBIE  C
OTHOILLICHUEM BEJINYMH, IPONOPLHUOHATIBHOCTHIO BEJINYMH,
1.8 MPOICHTaMH, HWHTEPIPETHPOBATh pE3yAbTAThl pPEHICHUs 3aaad  C
y4€TOM OTpaHUYEeHUH, CBA3aHHBIX CO CBOMCTBAMM PAacCMAaTPHUBAEMBIX
00BEKTOB
2 AnrebpanyecKkue BEIpaKESHUS
”1 Hcnonb3oBarth anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOEHMSI yUeOHOT0 MaTepuana




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

22 3HAYCHUSAX NTEPEMEHHBIX
’3 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAXKEHHUS B MHOTOWICH
' IIPUBEJCHUEM TI0JJOOHBIX CJIaraeMbIX, pACKPbITHEM CKOOOK
BbINONHATE yMHOKEHHE OAHOYJIEHA HA MHOT'OYIEH U MHOIOWIEHa Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBagpaTra CyMMBI M KBajpara
pa3sHOCTH
Ocy1ecTBIATh pa3jioKeHUE MHOTOYJICHOB HA MHOXKUTEININ C TIOMOILIBIO
2.5 BBIHECEHHSI 32 CKOOKM OOIIEr0 MHOXHTES, TPYINITUPOBKU CIaraeMbIX,
pUMEHEHUs! (POPMYJT COKPALEHHOTO YMHOXKEHUS
oy [IpumensaTh npeoOpa3oBaHKsi MHOTOUICHOB AJIS PELICHUs Pa3JIMYHbIX
' 3a7a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 peaIbHOM MPAKTUKA
97 Hcnonb3oBaTh CBOMCTBA CTENEHEH € HaTypalbHBIMU IOKa3aTeIsIMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
3.1 IpaBUjIa Mepexosia OT UCXOAHOIO YPaBHEHUS K PAaBHOCHUIIBHOMY €MY.
[IpoBepATS, SBISETCS I YUCIO KOPHEM YpPaBHEHUS
3. [IpumensTe rpaduyeckue METOABl TPU PEIICHHH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCe, SABISIOMUXCS PElIeHUEM JIMHEHHOTro
' YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOM MIIOCKOCTH IpauK JTMHEHHOTO YpaBHEHHUS C
3.4 IBYMSI TIEPEMEHHBIMH; MOJIB3YSICh TPAQUKOM, MPHUBOIUTH TPUMEPHI
peleHus ypaBHEHUS
35 Pemrate cucteMsl IBYX JTUHEHHBIX YPaBHEHUH C ABYMs IIEpEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKu
CocTaBisTh M pemarb JUHEWHOE YPaBHEHHE WM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHMH 0 YCIOBUIO 3a]1aui, HHTEPIPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 3aJ1a41 TIOJYICHHBIA Pe3yIIbTaT
4 Koopaunats! u rpapuku. OyHkunu
N3o0paxkaTh Ha KOOPAWHATHON NPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3alUCHIBATH

YHCJIOBBIC ITPOMEKYTKH HaA aﬂre6panqec1<0M SA3BIKE




OrMeyaTh B KOOpI[I/IHaTHOI\/'1 INIOCKOCTH TOYKH II0 3aJaHHBIM

4.2
KOOpJIUHATAM
13 Crpourts rpaduku nuHerHbIX QyHKIud. CTpoutsh rpaduk QyHKIUN Y
' = [x|
OnuceiBaTh € MOMOIIBI0 (DYHKIUN HM3BECTHBIC 3aBUCUMOCTU MEXY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxoauTth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumarbs rpaduueckuii crmoco0 MpeICTaBICHUS U aHaIM3a
4.6 uHbOpMAalMY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOIM
NpoBePsSIEMOro y
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOTO 00111er0 00pa30BaHusI
pe3yJbTarta
1 Yucna v BIYUCICHUS
Hcnonp3oBaTh  HayalbHble  MPEACTABIEHUS O  MHOMKECTBE
11 NEHCTBUTENBHBIX YUCEN JIJISI CPAaBHEHUS, OKPYTJICHUS W BBIYMCIICHHA,
' n300paxkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOM
psIMOM
[MpumeHsITh MOHATHE  apU(METHISCKOTO0  KBAJpaTHOTO  KOPHS,
12 HaXOJMUTh KBaJpaTHbIE KOPHHU, HCIONB3yd TMPU HEOOXOIUMOCTHU
' KaJIbKYJISITOP, BBITIONHSATEH MPeoOpa30BaHUs BRIPAKCHHM, COJIEPIKAIIIIX
KBaJIpaTHbIE KOPHHU, UCTIONB3Ys CBOMCTBA KOpHEH
13 Hcnonb3oBarh 3amucu OONBIIMX M MalbIX YHCET C MOMOIIBIO
' JECATUYHBIX Ipo0ei u creneHeit uncna 10
2 AnreOpandecKue BhIPaKCHHS
[IpuMeHSITh TOHSATHE CTEICHH C IEJIBIM ITOKA3aTeleM, BBITIONHATH
2.1 npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTEMEHH C IIeNIbIM
MoKazaresiem
BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIlMOHATBHBIX
2.2 BBIDA)KCHUII HAa OCHOBE IIpaBWJ JEWCTBUI HaJ MHOTOWIEHAMH |

anreOpandecKuMu ApoOsIMu



2.3

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKHUTEITH

2.4

3.1

3.2

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MaTEeMAaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHENHBIE, KBagpaTHbIE YPAaBHEHWs U  PALMOHAJIbHBIC
YPaBHEHUs, CBOISALIMECS K HHUM, CUCTEMBI JBYX YPaBHEHUH C IByMs

NEPpCMCHHBIMU

[IpoBoauTh mpoCTEHIINE MCCIECNOBAaHUS YpPAaBHEHUM U  CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C IPUMEHEHHEM TIpaduuecKux
IIpeICTaBICHUH (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WINM CUCTEMaA

ypaBHeHI/Iﬁ peuicHuA, €CJIu UMECT, TO CKOJIbKO, U npoqee)

3.3

[lepexomuth OT clIOBeCHOH  (QOpPMYIHpPOBKM  3amadyu K e
anreOpanvyeckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBECTCTBHUU C

KOHTCKCTOM 3a1a4Hu HOJ'Iy‘IeHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
pelaTh JIMHEMHbBIE HEPABEHCTBA C OJIHOW MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonuMare ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBI, CUMBOJHWYECKHE OOO3HAYEHHUS), OMPEACNATh 3HAUYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENEesaTh CBOWCTBA (YHKIIMH

o eé rpaduky

4.2

k/x

Ctpouts rpadvku d1eMEeHTapHBIX PYHKIINN BUA:
y=k/x

, Y =X%, y = X3, Y = [X|, onuChIBaTh CBOWCTBA YUCIOBON (YHKIHHU MO €&

rpaduxy

9 KIIACC



Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoBEPSIEMOro Iy
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 Hucna 1 BBIYUCICHUS
11 CpaBHUBaTh M YHOPSAOYMBATH PALMOHAIBHBIE U HMppallMOHAIbHbBIE
' yucna
Beimonuate apudmMernueckue AEHCTBUS C PAlMOHAIBHBIMU YHCIAMH,
1.2 coueras yCTHbIE M IIMCBMEHHBIC IPUEMBI, BBIIOJHATH BBIYUCIICHUS C
HMPPALMOHAIIBHBIMU YUCIIAMU
13 Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIIMU U KOPHEW,
' BBIYMCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN
14 OKpyrJsTh NE€HCTBUTENBHBIE YHCIIA, BBIOIHAT IPUKUIKY PE3yIbTaTa
. BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHMS U HEPABEHCTBA
’1 Pemarp uHeENWHbIE W KBajpaTHblE ypaBHEHUS, YpPaBHEHUS,
' CBOJSIMECS K HUM, NpocTeiiue IpoOHO-paliioHaIbHbIe YPAaBHEHUS
Pemate cucremMsl IByX JMHEHHBIX YPaBHEHHUH C IBYMs IIE€PEMEHHBIMU
2.2 U CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SABIACTCS
JINHENHBIM
Pemate TekcTOBBIE 3a7a4M anredpanvyeckuM CIOcOOOM C TMOMOIIBIO
2.3 COCTaBJICHUS YPAaBHEHMsSI WJIM CHCTEMBI JIBYX YPaBHEHHMHU C ABYMs
IIEPEMEHHBIMU
IIpoBoauTh mpoOCTEHIINE WCCIECIOBAHUS YPAaBHEHUH M  CUCTEM
” ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TrpaduyecKkux
' MIpe/ICTaBIeHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHUE WU
CUCTEMa YpaBHEHUH pElleHUs], €CIIU UMEET, TO CKOJIBKO)
Pemate  nuHENHBIE  HEpPaBEHCTBA, KBAJApPATHHIE  HEPABEHCTBA,
2.5 n300paXkaTh pelIeHHe HEPABEHCTB HA YMCIIOBOM MpPSMOii, 3alHMChIBaTh
pelIeHue ¢ IOMOIIBIO CUMBOJIOB
Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
2.6 BKJIIOYAIOIIME KBAJpaTHOE HEPAaBEHCTBO, HU300pakaTh peIIeHue

CUCTCMblI HCPABCHCTB Ha YHCIO0BOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C



IIOMOIIBIO CHMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

DOyHKIUU

3.1

3.2

Pacno3naBatb byHKIIUHN HU3Y4YEHHBIX BUJOB. [TokasbiBaTh
CXEMAaTUYECKH PacCIoJIOKEHUE HAa KOOPAMHATHOMN IIOCKOCTH rpapuKoB
bynkuuii Buga: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot
3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKIIHIA

[loka3biBaTh CXEMAaTHYECKH pACIOJIIOKEHHE Ha  KOOPAMHATHOMN
IJIOCKOCTU TpadukoB QyHKIMiA BUaa Y = VX, Y = [X| U ommchIBaTh

CBOWCTBa (PyHKITHIA

3.3

Crpoutb ¥ M300paxaTh CXEMaTHYECKU TIpadUKu KBaJpaTUUYHbBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpaduxam

3.4

Pacnio3naBate KBagpaTtuuHyr0 (QYHKOHIO 1O (Qopmyiie, TPUBOAUTH
MpUMEpHl KBaJApPAaTHYHBIX (DYHKIUH W3 peasbHOW KU3HH, (DU3HKH,

IreoMCTpUuun

4.1

4.2

Apudmerndeckast 1 reOMETpUIECKast IPOTrPecCuu

Pacrnio3HaBaTh apu(pMETHUYECKYI0 U T€OMETPHUECKYIO IIPOrPECCUr MpHU
pa3HBIX crioco0ax 3agaHus

BBINONHATE BBIUMCIEHUS C HUCMOJNb30BaHUEM (QOpMyN N-TO YJIeHa
apu(pMeTHyecKoil U reoMeTpUUECKON MPOTrpeccHuii, CyMMbl MEPBHIX N

YJICHOB

4.3

4.4

I/I306pa)KaTL YICHBI MMOCJICAOBATCIbHOCTH TOYKAMHM Ha KOOp,Z[I/IHaTHOfI

TIIIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3agadyu U3 pCaHBHOfI KHU3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJSITOPa, HU(POBBIX TEXHOJIOTHUH)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OJHOM (POPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOTO 4YHCIa, 3alUCh, CPaBHEHUE,
YHOPSAA0YMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU 4yMciaamMu. Pemenue 3anau u3
' peasbHOM NMPaKTUKU HA YaCTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHre, NpeodpazoBaHKe
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHUS, 3aIUCh OOJIBIINX YUCEIT
v [IponeHTsl, 3amuch MPOLUEHTOB B BHUIE APOOH M APOOM B BUIE MPOIECHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHON IIPAKTUKU
15 [IppuMeHeHne TNpPU3HAKOB  ACIMMOCTH, DPA3jOKEHHE HAa  MHOXUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCHMMOCTH, B TOM 4YHciae InpsMas U oOpaTHas
' PONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
91 [IepeMeHHBIE, UHCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHON. JlomycTuMmBble
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBieHre 3aBUCUMOCTH MEXIY BEIUYMHAMH B BUAE (OPMYIIHI.
' Brruucnenus no ¢popmynam
23 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHMH, TOXXIECTBEHHO  paBHBIE
' BBIPAXKECHUS
2.4 CBolICTBa CTENEHU C HATYPaAJIbHBIM IT0KA3aTEIEM
25 OpnHowienbl U MHOrouseHbl. CreneHb MHOrowieHa. Clio)keHue, BBIUUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
26 @®opMyiIbl COKPAIEHHOIO YMHOKEHUS: KBAaJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIIH
3 YpaBHeHUS




VYpaBHeHHe, KOpeHb ypaBHEHHs, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

3 PaBHOCUIILHOCTb YPaBHEHUI
3.9 JIuHeilHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YHCIIO KOPHEN JIMHEHMHOTO
' YpaBHEHUS, PEIICHHUE JIMHEUHBIX YPABHEHUN
33 CocraBiieHHE ypaBHEHUH I10 YCIIOBUIO 33Ja4yM. PerieHue TeKCTOBBIX 3a7ad ¢
' MMOMOLIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHEWHBIX ypaBHEHUH C JABYMsl I€peMEHHbIMH. Pemienue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJCTaHOBKH. [IpuMepsl perieHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopannaara ToYkH Ha IPSIMOMA
4 YucnoBble NpOMEXYTKU. PaccTosiHue Mexay AByMsl TOUKAMH KOOPAUHATHOM
' IPSIMO
43 [IpssmoyromnpHas cuctema koopauHat, ocu OX m Oy. Abcuucca u opauHATa
' TOYKHU Ha KOOPJAWHATHOM IJIOCKOCTH
A4 [Tpumepsr TpadukoB, 3anaHHbiXx Qopmynamu. UTeHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynknuun. CroiicTBa GpyHKUIMN
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
A7 I'paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
' YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHUS
1 Yucna 1 BBIYUCIIEHUS
11 KBagpatubiif kopeHb u3 uucna. lloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCE
CroiicTBa apupMETHYECKUX KBAIPATHBIX KOPHEH W WX TPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN M BBIYMCICHUAM. JleficTBUTENbHBIE
yucna
1.3 Crenens ¢ 1enpIM MoKasaresneM U e€ cBoiictsa. CTaHgapTHas 3alKCh YKCia



Anrebpanyeckue BbIpaXKEHUS

2.1 KBanpatuslii TpéxusieH, pa3ioKeHUe KBaPaTHOTO TPEXUICHA HA MHOXKUTEN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou

2.3 CrnoxeHue, BRIYMTaHNUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei

24 PanmionansHbIe BRIpaKEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA

31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOAAIIUXCA K TUHEHHBIM U KBaJPaTHBIM

3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS

I'padmyeckas uHTEepnpeTanys ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IprMepsl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom

3.6 YucaoBbie HEPABEHCTBA U MX CBOWCTBA

3.7 HepageHcTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
4 OyHKIMH

41 ITonatue ¢ynkuun. OOnacTe omNpeAeraeHUs U MHOXKECTBO 3HAYCHHUH
' ¢ysakuu. CrocoObl 3ajaHus PYHKIMMA

4.2 I'paduk pynkunu. YreHne cBONCTB QyHKIMH 110 €€ rpaduxy

4.3 [Ipumeps! rpadukoB GyHKIHMA, OTpaXKaroIUX pealbHble IPOLECCH

44 OyHKIMN, OMUCHIBAIOIIME TMPSAMYI0 W OOpaTHYI IPOMOPIHOHATBHEIC
' 3aBUCUMOCTH, UX IpauKu

45 Oyukumu y =Xx2, y = X?

4.6 Oyukuuu y = [x, y = |x|

4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM

9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS



Yucna ¥ BEIYUCIIEHUS

PaHI/IOHaJ'IBHBIe 4quciia, HppaldMOHAJIBHBIC 4YHCJIa, KOHCYHBIC U OeCKOHEYHEIE

11 JIECSITUYHBIE IPOOU
MHOXeCTBO JIeHCTBUTEIBHBIX YUCE, IEHCTBUTEIbHbIC YUCIA KaK OECKOHEUYHbIE
12 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOM npsMoil. CpaBHEHME 1EHCTBUTENBHBIX
qucenl
1.3 Apudmerndeckue 1HCTBUS C ACHCTBUTEIBLHBIMH YHCIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKPY’KaIOIIEro MUPA,
14 JUINTENILHOCTh TPOLECCOB B OKpyXkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npubmmxkenus. Okpyrienue yucen. Ilpukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 Jlunelinoe ypaBHeHue. Perienne ypaBHeHuU, CBOIAIIMXCS K IMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Perienue ypaBHeHUH, CBOIAIIMXCS K KBapaTHbIM
Y bukBagpatHoe ypaBHeHue. Ilpumepbl pelieHuss ypaBHEHUH TpeTbell u
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenne npoOGHO-paliiOHANBHBIX YPaBHEHUN
2.6 Cucremsl ypaBHeHUI
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemienune cucrem OBYX JTMHEHHBIX ypaBHEHUHN C IBYMs EPEMEHHBIMU
29 Pemenue cuctem IByX ypaBHEHHUH, OJHO W3 KOTOPBIX JHMHEHHOE, a Apyroe —
' BTOPOMU CTEIIEHH
2.10 I'padmuaeckas mHTEpIIpETAILINS CUCTEMBI YPAaBHEHUH C ABYMS TIEPEMEHHBIMA
2.11 Penienne TekcTOBBIX 3a/1a4 aJireOpanyeckiuM cnocodom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penenne nuHEHHBIX HEPABEHCTB C OJHOM NepeMeHHON
2.14 Peuienne cucreM TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.15 KBanpaTtHble HEpaBEeHCTBa
216 ['paduueckas WMHTEpHpeTands HEPABEHCTB W CUCTEM HEPAaBEHCTB C ABYMS
' NepEeMEHHBIMU
3 OyHKIIH




KBagpatnunas ¢yaknus, e€ rpaduk u cBoiicTBa. [lapabosa, KOOpAWMHATHI

3 BEPIINHBI TapadoIbl, 0OCb CHMMETPUH MapadoIbl

3.2 I'paduku pynkimii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku pynkumii y=K/X, y = X’u ux cBoiictBa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 UYucnaoBble MOCIEI0BATEIBHOCTH

i1 Omnpenenenne u crocoObl 3alaHKs YUCIOBBIX MOCIIEAOBATEIBHOCTENH. 3a1aHne
' MOCIIE0BATEIFHOCTH PEKYpPpPEHTHOM (hopmyIioit U popmymoii N-To daeHa

4 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apuMeTHUECKOH
' HPOTPECCUH, CyMMBI IIEPBBIX N YICHOB

43 ['eomerpuueckas mnporpeccus. Dopmynsl N-ro  4wieHa T'€OMETPUYECKON
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

A4 N300paxkenne uiaeHOB apUPMETHUECKOM UM TIEeOMETPUYECKON Mporpeccuit
' TOYKaMH{ Ha KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIH M SKCIOHEHIIMABHBIN POCT

45 CJ10KHbBI€ MPOLIEHTHI



IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI0
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh MOHATHAMHU: MHOXKECTBO, IIOJMHOYKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHMS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 3334

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYPaJbHOE YHUCIO, NPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO0, MOAYJIb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Ipo0b, CTaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMETHYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMH: CTENEHb C LEJNBIM IOKa3aTeNeM,
apupMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOUIEH, ajnreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOM CTeneHU
OOJbIlle €IMHMIIBI, YMEHWE BBIMOJHATH pacdy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIIE C UCHOIb30BaHHEM (OpPMYyT pa3HOCTH KBAJApPaTOB U

KBaapaTta CyMMbI U pa3HOCTHU

VYMmenune OIICpHUPOBATE MOHATUAMU. YHUCIOBOC PAaBCHCTBO, YPAaBHCHUC




COAHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JUHEHHBIE U KBaJpaTHbIC ypaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JpPOOHO-pAllMOHAIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHATHAMHU: GYHKIUA, rpaduk QyHKIMH, HYIHA
¢byHKIUY, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCHBIICEC 3HAYCHUS
GbyHKINNT; YMEHUE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPONOPIMOHAILHOCTD, JTMHEWHAs (QYHKIUS, KBaJpaTudHas ()yHKIIHS,
oOpaTHass TPONMOPIMOHATBHOCTh, IMapaboia, runepbosia; yMeHUe
CTpOUTH TpapUKU QYHKIIUH, HCIIOTB30BATh IPAdUKH ISl ONIPEICIICHUS
CBOWCTB TPOIIECCOB M 3aBUCUMOCTEH, IS PEHICHHS 3a7ad U3 JAPYTUX
y4eOHBIX TPEJAMETOB W pEAlbHOW JKM3HMU;, YMEHHE BBIpaXKaTh

(dhopMyllaMy 3aBHCHMOCTH MEXKIy BETMINHAMU

YMenune OICprupoOBaTh IIOHATUAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBbHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATHHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHCTEMBl [0 YCIOBHUIO 3aJayH,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomM0O, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MeXAy MpsSMbIMH, [EpPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUS,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLICHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKpY’KarOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOUICHUS VIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI I MPEACTABICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJbllee W HaWMEHbIee 3HAUCHMs, pa3Max YHCIOBOro Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH n Hp606pa3OBBIBaTL



15

16

uHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHUE peIIaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMATHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yMcna. Apu@MmeTHdeckue ONepaluud ¢ PalUOHAIbHBIMU
' YyHClIaMu

14 JeiicTBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- yHuCllaMu

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHUS, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenbp ¢ nenbM mnokazateneM. CTeleHb C palMOHAJIBHBIM IOKa3aTEJIeM.
. CBoiicTBa CTENEHH

2.3 MHorousnens!

24 Anrebpanueckast 1poOb

”5 ApudpmeTnueckuii  KOpeHb ~ HATypajlbHOW  CTEIEHHU. HeuictBus ¢
' apu(METHUECKUMH KOPHSIMHU HATYpaIbHOH CTETIeHN
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUHU

39 Lenbie u apoOHO-panMoOHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemenne TekCcTOBLIX 3a1a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbLHOCTEH

4.2 Apudmernueckas U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4eckux BEJIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Anrebpa 7 Kiacc: yriyOJICHHBIH ypoBeHb: yuaeOHoe mocooue (aBrop 0. H.
Makapsrues, H. I'. Munmiok, K. 1. Hemmkos, U. E. ®eoktucTtor), MockBa
«IIpocBenieHue.

Anrebpa 8 kiacc: yriryOJeHHBIH ypoBeHb: yueOHoe nmocooue (aTop 0. H.
Maxapsrues, H. I'. Munarok, K. 1. Hemkos, U. E. ®deoktuctos), Mocksa
«IIpocsenieHue».

Anrebpa 9 kimacc: yrinyOJIeHHBIH ypoBeHb: yueOHoe mocooue (aBrop HO. H.
Makapsrues, H. I'. Munaiok, K. . Hemkos, 1. E. ®eokTucron), Mocksa

«HpOCBGHIGHI/IC».

METOIUYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



