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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIse€TCA OJHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHAa 00ECIEYMBAET U3YUEHUE JPYTUX AUCLIUIUINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHHUTApHOTO IMKJIOB, €€ OCBOEHHUE HEOOXOIUMO IS
POAODKEHUs 00pa30BaHus U B IOBCEIHEBHOM XU3HU. PazButne y oOyuarommuxcs
HAyYHbIX TMPEACTaBICHUI O MPOUCXOXKIECHUH U CYIIHOCTH airedpanyecKux
abcTpakiuii, cnocooe OTpa)KeHUs MaTeMaTU4YEeCKOM HAYKOU SIBJICHUI U MPOIIECCOB
B NpUpOJI€ W OOIIECTBE, POJIU MATEeMAaTHUYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOMUMBIX IJISl aIalTallid B COBPEMEHHOM IH(POBOM
obmectBe. M3ydenuwe anreOpbl oOecreyMBaeT pa3BUTHE YMEHUS HAONIIOAATh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JCHCTBUS W BBIBOBI,
dbopmynupoBath yTBepxkaeHUs. OCBOCHHE Kypca anreOpbl o0ecneunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYYaloUUXCs: OHH HWCIOJIB3YIOT JSAYKTHBHBIC W
WHIYKTUBHBIE pacCyXAeHUs, 0000IIeHne U KOHKPETU3allMI0, abCcTparupoBaHue u
aHanoruto. OOydeHwe  anreOpe  MpeArnojaraeT  3HAYUTENbHBIA  O0OBEM
CaMOCTOSITENIFHOM  JIEATEIILHOCTH OOYYaroIMUXCsl, TMOITOMY CaMOCTOSITETLHOE
peleHue 3a7a4 SBISETCS peann3aueil AesITeNbHOCTHOTO MPUHITUIIA O0yIeHHS.

B crpykType mporpammbl y4eOHOro Kypca «Anrebpa» i OCHOBHOIO
oO1rero 006pa3oBaHusi OCHOBHOE MECTO 3aHHMMAIOT COJIEPKATEIHbHO-METOANYECKUE
auHuM: «Hucna v BBIYUCICHUSNY, «ANreOpandeckue BhIPAKEHUD», « Y paBHEHUS U
HepaBeHCTBa», «Dyukmum». Kaxkmas u3 3THX copepKaTeabHO-METOIUYECKUX
JUHUHN pa3BUBAETCS HA MPOTHKCHUH TPEX JIET U3YUCHUS Kypca, B3aUMOICHCTBYS C
JPYTUMHU €ro JUHUSMU. B xozme wu3ydeHuss ydeOHOTO Kypca OO0ydaroImuMcs
MPUXOAUTCS JIOTHYECKH PaCCY’>KJaTh, UCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B Tporpammy y4eOHOro Kypca «AnreOpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTHMKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTUYECKOro 00Opa3oBaHUsl U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO  Maremaruueckoro s3bika. ConepkaTelbHOH |
CTPYKTYPHOU OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conmepxanne mmHUM «UWcna ¥ BBIYKCICHHS» CIY)KUT OCHOBOW IS
JTATbHEHIIET0 U3yUYeHUsS] MAaTeMAaTUKH, CTIOCOOCTBYET PA3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUS TTOJIH30BATHCS AITOPUTMAMH,
TaK)Ke MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJISI TTIOBCETHEBHOM
KW3HU. PazBuTHE MOHSTHS O YKCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBSA3aHO C palMOHAIBHBIMH WM HPPAIMOHAIBHBIMUA YHUCIaMH, (opMUpOBaHHEM



MPEJICTaBICHUM O JEUCTBUTEIBLHOM 4YHCIIC. 3aBEpIICHHE OCBOCHHUS YMCIOBOM
JIMHUU OTHECEHO K Cpe/IHEMY 0011eMy 00pa30BaHUIO.

ConeprxkaHue ABYX alreOpandecKux JUHUN — « AJIreOpanyecKre BhIPaKSHUSD)
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOyYaIOIIMXCS
MaTEMaTUYEeCKOro amnrmapara, HeoOXOJAMMOIro MJisi pelieHus 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB M NPAKTUKO-OPUEHTHUPOBAaHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001iero oOpa3oBaHHs Y4YeOHBI MaTepuan TpPYyHIHPYETCS BOKPYT
palMOHANBHBIX BhIpaKeHUH. AnreOpa IeMOHCTPUPYET 3HAUCHHUE MAaTEMaTHUKH Kak
S3bIKa JJIS TOCTPOCHUS MAaTeMaTHYeCKHMX MOJIENe, OMUCaHus IMPOILIECCOB H
SBJICHUA peanbHOrOo Mupa. B 3amaum o0ydyeHuss anreOpe BXOIAT TaKxKe
JanbHEWIee pa3BUTHUE aNTOPUTMUYECKOTO MBINUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWH(POPMATHKM, M OBJIAJIEHUE HaBbIKAMU
NeAYKTUBHBIX paccyxieHuid. [IpeoOpazoBanne cUMBOJIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPUYECTBY.

Conepxxanue PyHKIMOHAIBHO-TpaUUeCKON JTUHUM HAIIEJIEHO HA TOJIyYeHUE
OoOy4YaromMMHCS 3HAaHUN O (QYHKUMAX KaK Ba)KHEHIIEH MaTeMaTUYecKOH MOJENH
JUISL ONMCAHUS U UCCIEN0BAHMS PA3HOOOPA3HBIX MPOLIECCOB U SBJICHUI B IPUPOAEC
u obmectBe. M3yuenue marepuarna crocoOCTBYET Pa3BUTHUIO Y OOYYAIOIIMXCS
YMEHHUSI UCIIOJIb30BaTh PA3JIMYHbIE BHIPA3UTEIIBHBIE CPEICTBA A3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHT BKJIaJ B (HOPMHUPOBAHUE
IPEICTABIICHUNA O POJIM MATEMATHKHU B PA3BUTUH LIMBWIN3AILUHU U KYJIbTYPBHI.

CornacHo yuyeOHOMY IulaHy B 7-9 Kjaccax wu3y4yaercs y4deOHBI Kypc
«Anrebpa», KOTOPHIH BKIIOYAET CIEAYIOUIME OCHOBHBIE pPa3/eibl COJEPIKaHUSA:
«Yucna u BBIUUCICHUS», «ANTEOpanyecKUe BBIPAKCHUSN», «YPaBHEHUA W
HEpaBEHCTBa», « DyHKUIUNY.

Ha u3ydenne yueOHOro kypca «Anredpa» oroautcsa 306 yacoB: B 7 Kiacce
— 102 ygaca (3 gaca B Heneno), B 8 kiacce — 102 ygaca (3 gaca B Heznenw), B 9
kiacce — 102 yaca (3 4aca B HeZlemIo).



COJAEPXXAHUME OBYUYEHUA

7 KIIACC

Yucaa v BIYMCICHUA

Jlpobu OOBIKHOBEHHBIE U JIECATHUYHBIC, MEPEXOA OT OJHON (OpPMBI 3aMUCH
npobeit k apyroil. IloHATHe panuoOHANBLHOTO YHCIA, 3alKCh, CPaBHEHHUE,
yHOPSI0YMBAHUE  PALMOHANBHBIX 4HCENl. ApU(pMETHYECKHE JEeUCTBUSA C
palMOHAIBHBIMY YucCiIamMu. Pelienue 3aaad u3 peajbHOU MPAKTUKU HA 4acTH, Ha
JpoOH.

CreneHbp C HaTypaJbHBIM I[IOKa3aTeJIeM: ONpEIEIeHUE, NpeoOpazoBaHUE
BBIPQXEHHUI HA OCHOBE OMPEENICHNUS, 3aMich 00abIuX yncen. [IponeHTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU U ApoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33Jaul Ha
IIPOLICHTHI, pELICHUE 3a7a4 U3 PEATIbHON IIPAKTUKHU.

[IpumMeHeHnEe NPU3HAKOB  JEIMMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJIbHBIX YUCEI.

PeanbHple  3aBUCHMMOCTM, B TOM 4HClIe TOpsMas ©  oOparHad
IIPOIIOPLIUOHAIIBHOCTH.

AsreOpandecKkue BbIpPasKeHUS

[IepeMeHHbBIE, YUCTOBOE 3HAUYCHHUE BBIPAKECHUS C MEPEMEHHOM. JlomycTuMble
3Ha4YEeHUSA NepeMeHHbIX. [IpencraBnenue 3aBUCHMOCTH MEXy BETUYUHAMU B BUJIE
¢dopmyibel. Beruucnenus no gopmynam. [IpeoOpa3zoBanrie OyKBEHHBIX BbIPAXKEHUIH,
TOKJECTBEHHO pPAaBHbIE BBIPAXEHUs, IMpaBWiIa MPeoOpa3oBaHUS CyMM H
IIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK U MPUBEICHUS MTOAO0HBIX CIIaraeMbIX.

CBOICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnowieHsl U MHOTOWIEHBl. CTeneHs MHOrousieHa. Cl0KEeHHE, BbIUMTaHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXKEHUA: KBaJpar
CyMMbl M KBaapar pasHoctu. Popmyna pa3HOCTH KBaapaToB. PasnoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHUS, IpaBujia MpeoOpa3oBaHUsl YpaBHEHMS,
PaBHOCWJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCJIO KOPHEU JIMHEWHOTO
YPAaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHeHHUW. COCTaBIEHUE YpPaBHEHUW IO
YCJIOBHIO 3a7ja4uM. Penienne TeKCTOBBIX 3a7a4 C IOMOIIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHME C JIByMS IlepeMEHHBbIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YpaBHEHHW C JABYyMsS IIEpEMEHHBIMHU. PelieHune cucteM ypaBHEHHMU
ciocoOoM TMOACTaHOBKU. llpuMepsl perieHHus TEKCTOBBIX 3aJad C IOMOIIBIO
CUCTEM YPABHECHUM.



DOyHKIUN

Koopaunara Touku Ha npsamoul. YuciioBble NpoMeXyTKH. PaccTosHue Mexay
JABYMsI TOUKaMU KOOPAMHATHOMN NPSIMOM.

ITpsimoyronbHas cucreMa koopauHaT, ocu OX m Oy. AGcnucca U opauHara
TOUYKH Ha KOOPJAMHATHOM IUI0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (GOpMYyJIamMHu.
Yrenue rpadukoB peanbHbiXx 3aBucuMocTei. [lonstue Qynkumuu. ['paduk
¢bynkiun. CroiictBa pynkumid. Jlnneiinas gpynkuus, e€ rpaduk. ['paduk pynkunn
y = |X|. I'padmueckoe pelreHne JIMHEWHBIX ypaBHEHUH M CHCTEM JIMHEHHBIX
YPaBHECHUU.

8 KUIIACC

Yucaa v BIYMCICHUSA

KBaapatHbiii kopeHb u3 uucina. [loHstue o0 HppalMOHATILHOM YHCIE.
Jecaruunble TPUOIMKEHUST UpPAIMOHANIbHBIX uncesl. CBOMCTBA aprU(pMETUUECKUX
KBa/IPAaTHBIX KOPHEW U UX NMPUMEHEHHUE K MPE0OPa30BaHUIO0 YUCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUSAM. [[eliCTBUTEIbHBIE YHCIIA.

Crenens ¢ 1eIbIM NoKazaTesneM U e€ cBoicTBa. CTaHJapTHAS 3alIMCh YUCIA.

AJire0panvecKue BbIPAKEeHUSI

KBagpaTHelii  TpEXWIEH, pa3JIOKEHHWE KBAApPaTHOTO  TPEXUYJIEHAa Ha
MHOKUTENH.

Anrebpandeckas JpoOb. OCHOBHOE CBOWCTBO alreOpanivyeckod Apoowu.
CnoxxeHue, BBIUMTAHHE, YMHOXKEHHUE, JIEJIEHWE aireOpandeckux ApooOei.
PanronanbHbie BRIpOKEHUS I UX TIPEOOpa30OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, ¢GopMmyia KOpHEH KBaapaTHOIO YpPaBHEHMS.
Teopema Buera. Penienue ypaBHEHUM, CBOIAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme ApoOHO-paIMOHAIBHBIE YPABHEHHUS.

['paduyeckas unTepnpeTanys ypaBHEHUN ¢ IBYMs MEPEMEHHBIMU U CUCTEM
JMHEMHBIX YPAaBHEHUN C JByMs NEpEeMEHHbIMU. [IpuMepbl pelieHus cucrem
HEJIMHEMHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMMU.

Pemenuie TeKCTOBBIX 3a/1a4 alredpandeckum crocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJTHOW NEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
CucreMsl JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM

DyHKUNHA

[Tonsitue @yuknuu. OOnacTh ONpeAeNeHus W MHOXECTBO 3HAUYCHHI

dbynaknuu. CiocoOsl 3a1anus QyHKITHA.



I'padux dynxkumuu. Yrenune cpoiictB ¢yHKMU 1o e€ rpaduky. [Ipumeps
rpadukoB GyHKIUN, OTpaXKAIOIUX peaJbHbIE MPOIIECCHI.

OyHKIMU, ONUCHIBAIONIME TMPAMYIO W OOpaTHYI MPONOPIHUOHAIbHBIC
3aBHCHMOCTH, HX rpadukn. Oykmun Y = X2, ¥ = X3, y = VX, y=|X|. ['paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPAaBHEHHI.

9 KNIACC

Yuciaa v BIYMCICHUA

PannonanpHbie yncia, uppaldoHalIbHbIE YKCIIa, KOHEYHbIE U O€CKOHEUYHbBIE
JEeCATUYHBIE Ap0oOH. MHOXKECTBO NEHCTBUTENIBHBIX YUCEI, IEUCTBUTENIbHBIE YUCIIa
KaKk OCECKOHEUYHBbIC NECATUYHBIE IpoOH. B3aMMHO OAHO3HAYHOE COOTBETCTBHE
MEXKy MHOKECTBOM JICHCTBUTEIBHBIX YUCET U KOOPAUHATHOU TIPSIMOU.

CpaBHeHHE JEHCTBUTENBHBIX 4YHCET, apUpMETHUEeCKUe JeHCTBUS C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKpPYXalOLIEr0o MHpA, IMTEIBHOCTh IMPOLECCOB B
OKPY’KaroIIEM MHUpE.

[Tpubnmx€HHoe 3HAYEHHE BEIIMYMHBI, TOUHOCThH NpuOImkenus. OKpyrieHue
yucell. [Ipuknika u oeHkKa pe3yabTaToB BHIUYNCICHUH.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOAAIIMNXCS K TMHENHBIM.

KBagpaTHoe ypaBHeHue. Penienue ypaBHEHMH, CBOJSAIIMXCA K KBAJIPATHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUN TPETbEU U YETBEPTOMN
CTEIICHEH Pa3JI0’KEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX ypaBHEHUMN. PellleHne TEKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs MEpPEMEHHbIMH U ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPABHEHUH C IByMs IIEpEMEHHBIMU. Perienne cucrem AByX ypaBHEHUH,
OJIHO W3 KOTOpPBIX JHHEIHOE, a Apyroe — BTOpoOW creneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMbI YPABHEHUH C ABYMS IEPEMEHHBIMMU.

Peliienrie TEKCTOBBIX 3aj/1au alreOpanyeckuM CriocoOOM.

HuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM mHEpeMEeHHOM. PemieHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
['padrueckass umHTEpHpeTalus HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DOyHKUUHA

KBagpatnunas ¢yskiusa, e€ rpaduk u cpoiicTBa. [lapabona, koopauHATHI
BEPIIMHBI 1apadoJIbl, 0Cb CHMMETPUHU MapadoJibl.



Ipaduku dynxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOMCTBA.

Yucsi0BbIE MOCIEI0BATEIBHOCTH M NIPOrPeCcCHH

[loHATHE 4YMCIIOBOM MOCJENOBATENBHOCTH. 3aJaHUE IMOCIEAOBATEILHOCTH
pPEKyppeHTHOI GopMyIioii 1 (opMyII0il N-TO YiieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccun. dopmynsl N-ro uieHa
apu(pMEeTHIECKON U TEOMETPUIECKON MPOTPECCHii, CYMMBI MIEPBBIX N UJICHOB.

N300paxeHne YICHOB apu(PMETUYECKOM M TEOMETPUUYECKON MpOrpeccHii
TOYKaMU Ha KOOPAWHATHOM IUJIOCKOCTHU. JIMHEWHBIM U HKCIOHEHLUAIbHBIA POCT.
CI10HBIE TPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOCHHMS IpPOrpaMMbl Y4eOHOTro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTnyeckoe BOCIUTAHHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY M  HACTOSIIEMY POCCHMCKON
MaTE€MaTUK{, LEHHOCTHBIM OTHOLIEHMEM K  JOCTHKEHHAM  POCCHHUCKHUX
MaTE€MaTUKOB M POCCUICKOM MaTeMaTUYECKOW IIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHHUM B IPYTUX HAyKaX U NPUKIAJHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO O0A3aHHOCTEH IpaKJaHWHA U peaIu3aliu €ro
opaB, MPEJICTaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YyHKIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IpOLEeaAyp I'pa)kJIaHCKOro o0IiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), FOTOBHOCTBIO K OOCYXIEHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHHM HAayKH, OCO3HAaHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIMUIIOB B ACATENBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHBHOE YYacTME B pELICHUU IPAKTHYECKHUX 3a7ad
MaTEMaTUYECKOM HampaBIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTE€MaTUYECKOIrO
o0Opa3oBaHUsg Ha MPOTSKEHUU BCEW MKU3HM ISl YCHEIIHOW MpogecCuoHaIbHOU
NESTEIbBHOCT M PAa3BUTHEM HEOOXOJUMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAMBUIYaJIbHON TpPAaeKTOpUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHUYECKUX OOBEKTOB, 3aJlad, PEIICHUN, pacCyKICHUM, YMEHHIO BUJAETbH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 ITO3HAHMS:

OpUEHTalMed B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
IpeaCcTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeNIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHUYeCKOM HayKu Kak c¢epbl YelI0BEeYeCKOU
JEATEIBbHOCTH, 3TANoOB €€ pa3sBUTUSA M 3HAYUMOCTH JUISl PAa3BUTUS LIMBWINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH M MAaTEMaTUYECKON KyJIbTYpPOHl Kak CpelCTBOM
NO3HAHUA MHpPA, OBJIAJCHUEM NPOCTEHIIUMU HABBIKAMHU HCCIEA0BATEIbCKOM
NEeATENbHOCTH;



6) ¢usuyeckoe BocnUTaHUe, (POPMUPOBAHHE KYJIbTYPbI 3A0POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTBIO NPUMEHATh MaTEMaTHUYECKUE 3HAHUS B MHTEpPECax CBOErO
3I0pOBBSl, BEJIEHUS  3J0pOBOro  o0Opaza kKHU3HM  (340pOBOE  IHUTAHUE,
cOamaHCUpPOBAHHBIA PEXUM 3aHATHMH U OTAbIXA, peryjspHas (usnueckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBBIKA pe(ICKCHUHU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr'O K€ MpaBa APYyroro YelaOBeKa;

7) 3Kko0JI0rMYecKOe BOCIIMTAHHUE:

OpUEHTalMel Ha MPUMEHEHNE MAaTeMaTUUYEeCKUX 3HAHUM NI pelleHus 3a]ad
B 00JacTH COXPAaHHOCTH OKpY)KAIOIIEW Cpelpl, IUIAHUPOBAaHUS IIOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IOCJIEICTBUI JJIsi OKpPYXAloLEeld Cpelbl, OCO3HAaHUEM
JI00aNbHOIO XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX PELICHUS;

8) ajanTanusi K M3MEHSAIHUMCS YCJOBUSAM COLMAJLHOH W NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJOBHUSIX HEONPEAECIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO IESITEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCA y JAPYTUX JIOAEH, MpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 ONbITA IPYTHUX;

HEOOXOAUMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATD
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIE PEIICHHUs] U JACUCTBUS, (POPMYJIHMpPOBaTh U OLICHUBATH PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OMBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble jornyeckue AeMcTBUA:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKU MAaTEMAaTHUYECCKUX
00BEKTOB, TOHATHN, OTHOIIEHUH MEXIY IOHATUAMH, (POpMYyIHPOBATH
OTpeNielieHUs]  TMOHSATWUW, YCTAHABIWBATh CYIIECTBEHHBIH MPHU3HAK
Kiaccu(ukanuy, OCHOBaHUSA i OOOOIICHWS U CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3a;

e BOCIpPUHUMATH, (OpMYyIUpPOBaTH U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPANUTEILHBIC W OTpHUIIATEIbHBIC, CIMHWYHBIC, YacCTHBIC M OOIIHeE,
YCIIOBHBIE;



BBISIBIISITH ~ MAaT€MATHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H U
OpoTUBOpeUHsi B (akTaxX, [aHHBIX, HAOMIOJEHUSX M YTBEPKICHUSX,
npeajiaraTb ~ KPpUTEpPUM I8 BBISIBJICHHS ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEUHH;

JieNaTh BBIBOABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCIAYKTUBHBIX U
VWHIYKTHBHBIX YMO3AaKJIIOUYECHUH, YMO3aKIIFOUCHUHN 110 AaHAJIOTUU;

pa3dupaTh T0Ka3aTeabCTBa MATEMATHUECKUX YTBEPKACHUN (TIPSMBIE U OT
IPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIIBHO HECJIOXHBIE JOKa3aTeIbCTBA
MaTeMaTUYeCKUX (DaKTOB, BBICTPaUBATh AapPryMEHTALUIO, IPUBOJIUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMS,;
BBIOMpATh CIOCOO pelIeHus Y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIIEHUs, BbIOMpATh HauOoJiee TMOAXOASAIMNA C Y4ETOM
CaMOCTOSTEIIBHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

UCTIOJI30BaTh BOIIPOCHI KAaK HMCCIENOBATENbCKUI WHCTPYMEHT MO3HAHMUS,
(GbopMyIMpoOBaTh BOMNPOCHI, (PUKCUPYIOUIME MPOTUBOPEUHE, MPOOIIEMY,
CaMOCTOSITEJIbHO YCTaHaBJIMBaTh MCKOMOE€ W JaHHOE, (POPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO MO3UIIUIO, MHEHUE;

IPOBOAUTH 110 CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY HECJIOXKHbBIN
DKCIIEPUMEHT,  HEOOJIbIIOE  MCCIENOBAaHWE IO  YCTAHOBJICHHIO
OCOOCHHOCTEHl MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSTENbHO (POPMYJIUPOBATH 000OIIEHUS U BBIBOJIBI 110 pe3ybTaTaM
IPOBEAEHHOIO HAOJIIOJIEHUS, MCCIEAOBaHUs, OLIEHWBATHh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 000OILIEHHUI;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKe BBIJIBUTaTh
IPEINOJIOKEHHUS O €0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTh WHGOpPMAIUU, JaHHBIX,
HEOOXOIMMBIX JIJIsl pEIICHUS 3a/1a4H;

BBIOMpaTh, aHAJIM3HPOBATh, CHUCTEMATU3MPOBATh W HHTEPIPETUPOBATH
uHGOPMAITUIO PA3IMYHBIX BUAOB U (POPM MpeCTaBICHUS;

BBIOWpATh (opMy TIpeACTaBiICHUS WHOOpPMAIUU W WUIIOCTPUPOBATH
peliaemMble 3a/layd  CX€MaMHM, JuarpaMMaMy, HWHOW Trpadukoil U ux
KOMOMHAILIMSIMU;

OIICHUBATh HAAEKHOCTh WH(OOpPMAIIMU TIO0 KPUTEPHUSM, IPEAJI0KEHHBIM
yauTeneM Uik COpMyITUPOBAHHBIM CaMOCTOSATEILHO.

KoMMyHUKaTHBHBIEC YHUBEPCAJIbHbIEC YUeOHbIE [1eii CTBUS:



BOCIPUHUMATh U  (OPMYJIUPOBATH CYXKACHHUSA B COOTBETCTBHH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y peleHus 3a7a4u, KOMMEHTUPOBATh [TOJIyYE€HHBIN PE3yIIbTaT;

B X0JI€ 00CYKJEHU 3a7aBaTh BOIIPOCHI M0 CYLIECTBY 00CYkIaEMOM TEMBI,
npo0JIeMBbl, perIaeMon 3aJja4uM, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIE HA TIOMCK
pELICHMs, CONOCTABIISATH CBOM CYXACHHS C CYXACHUSAMHU JPYTHX
YYaCTHUKOB AMaiiora, oOHapyXMBaTh pa3iu4yMe€ U CXOJCTBO IMO3ULUH, B
KOPPEKTHOU popme popMyIupOBaTh pa3HOIJIACUs, CBOU BO3PAKEHUS;
OPEICTaBIATh  PE3yJbTaThl  pEIIEHUs  3aJaud,  HKCIEPHUMEHTA,
UCCIICJIOBAaHMS,  IPOEKTa,  CaMOCTOSITENbHO  BbIOWpaTh  ¢opmar
BBICTYIICHUA C YYETOM 3a]1a4 MPE3EHTALMN U OCOOCHHOCTEN ayIuTOPHH;
NOHMMaTh ¥ MWCIOJNb30BaThb  MPEUMYIIECTBA  KOMaHIHOM U
UHAMBUYaJIbHOM paboThl MpU peleHUH Y4YeOHbIX MaTeMaTHUECKUX
3ajay;

IPUHUMATh LEJIb COBMECTHOU AESATENbHOCTH, IUIAHUPOBATh OPTraHU3ALMI0
COBMECTHOM paboThl, pacmpenensTh BUAbl pabOT, I0roBapuBaThCH,
o0cyXIaTh MPOLECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIO/IEH;

y4acTBOBaThb B TIpPyHHoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEH
MHEHUSMH, MO3TOBbIE IUTYPMbl WU JPYTHE), BBINOJHATH CBOK YacTh
paboThl K KOOPJAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMU KOMaH/bI,
OILICHHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIAThH IUIAH, aJITOPUTM pELICHUs 3a7auu (WA €ro
4acTh), BBIOMpATh CIOCOO PEIICHHS ¢ YY4ETOM HMMEIOIIUXCI PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUpPOBATb U KOPPEKTHUPOBATh
BapUaAHTHI PELIEHUI ¢ y4ETOM HOBOM MH(POpPMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBIA HHTEJLICKT:

BIIQJIETh CIOCOOAMM  CaMONPOBEPKH, CAMOKOHTPOJIA mpolecca |
pe3yJibTaTa pelICHUsI MATEMAaTUYECKOW 3a/1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATECIBHOCTH HAa OCHOBE HOBBIX
00CTOSTENBCTB, HAWICHHBIX OIMMOOK, BRISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTATa JACATEIBHOCTU MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHATh MPUYMHBI JIOCTHKCHHS WM HEIOCTHKCHUS TICIIH,
HaXOJUTh OIIUOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 kjacce oOyYarOUIMIiCS TOJYYHUT CIEIYIOIIHE
MpEeIMETHbBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BoimonusaTe, coderas yCTHbIE MU MUCHbMEHHBIC MNPUEMBI, apupmeTuyecKue
JENUCTBUA C PAIlMOHAILHBIMU YHCIIAMHU.

Haxonuth 3Ha4eHUs YUCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3zHOOOpa3HbIE
CHOCOOBI U MPUEMBI BHIYUCIICHHS 3HAUEHHUM JPOOHBIX BBIPAXKEHUHM, COAEPIKAIINX
OOBIKHOBEHHBIE U JIECITHUHBIE TPOOH.

[lepexonuTe OT OgHOW (HOPMBI 3amMKCH YHCEN K APYroi (mpeodpazoBHIBAThH
JNECATUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO IECATUYHYIO TPOOB).

CpaBHUBATh U YHOPSAOYMBATH PAIlMOHATBFHBIC YHCIIA.

OKpyrJATh Yncna.

BrITOMHATE MPUKUAKY U OLEHKY pe3yIbTaTa BRIYUCICHUH, OLICHKY 3HAUCHUI
YHUCJIOBBIX BbIpRXEHUI. BBIMOTHATH AEUCTBUS CO CTEMEHSMU C HATypajIbHBIMU
MOKa3aTeJIIMH.

[IpuMeHATs  TpU3HAKK  JIEIMMOCTH, PA3lOKEHHE Ha  MHOXXHUTEIH
HATypaJIbHBIX YHCET.

Pemate mpakTHKO-OPHEHTHPOBAHHBIE 3a7a4d, CBSI3aHHBIE C OTHOIIICHUEM
BEJIMYMH, MPOMOPIUOHAIBHOCTHIO BEJIWYUH, MPOIEHTAMHU, HHTEPIPETHPOBATH
pe3yabTaThl pelieHHs 3ajad ¢ y4€TOM OTPaHUYEHHM, CBSI3aHHBIX CO CBOMCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

AJure0OpanvecKkue BbIPaKeHUs!

Hcnonp3oBaTh anreOpandyeckyro TEPMUHOJOTHUIO U CHUMBOJMKY, NPUMEHSThH
e€ B Ipoliecce OCBOEHUS Y4EOHOro MaTepuaia.

Haxoanth 3HaueHHs OyKBEHHBIX BBIPOKEHUN TpPHU 3aJaHHBIX 3HAUYCHUSX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHMs  LIETIOTO  BBIPAKEHUS B MHOTOWICH
MPUBEIACHUEM TIOJIOOHBIX CIIAra€MBbIX, PACKPBITHEM CKOOOK.

BbINnonHAT, yMHOXKEHHME OJHOWIEHA Ha MHOTOYJIEH M MHOTO4YJieHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYIIBI KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCyIIEeCTBIATh PaA3I0KEHHUE MHOTOYJIEHOB HAa MHOXHUTEIU C TOMOIIbIO
BbIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTEJNs, TPYHNIUPOBKH  CJIaracMbiXx,
npUMeHeHus1 GOPMYJI COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTe npeoOpa3oBaHusi MHOTOWICHOB JJIsl PEIICHUS PAa3IMYHBIX 3a/1a4
U3 MaTEMaTHKH, CMEXKHBIX MPEAMETOB, U3 PEaTbHON MPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTEMEHEW C HATYpalbHBIMH TIOKa3aTeNsIMU IS
1peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemars sMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, IIPUMEHsS IpaBUila
nepexoaa OT UCXOJHOIO YPAaBHEHHs K paBHOCHWIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUSI.

[TpumensTh rpaduyecKkue METOIbl MPU PEUICHUU JUHEHHBIX YPABHEHUN U UX
CUCTEM.

[TogOupaTes mpuMepsl TAp YHUCEN, SBISIONMIUXCS PEIICHUEM JIMHEHWHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSl TIEPEMEHHBIMU, TOJB3YACh TI'pa(PUKOM, MPUBOIUTH MNPUMEPHI PEIICHUS
ypaBHEHMUSI.

Pemiats cuctembl ABYX JIMHEHHBIX YPAaBHEHUMN C ABYMS NEPEMEHHBIMU, B TOM
qucie rpa@puyecKu.

CocTaBnsiTh M pemiaTh JWHEWHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH 1O YCJIOBHUIO 3a/Jayd, HWHTEPIPETUPOBATh B COOTBETCTBUHM C
KOHTEKCTOM 3a/1a4yl TIOJIyYE€HHbIN pPe3yJIbTar.

DOyHKIUN

N3006pakaTh Ha KOOPAMHATHON MIPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KU, UHTEPBAJIbI, 3aAIIMCHIBATh YHNCIOBBIE POMEXYTKHU Ha
anreOpanyecKoM sI3bIKe.

OtmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPIHMHATAM,
CTpouTh rpaduku muHeHHbIX QyHKIUH. CTpouth rpaduk QyHkuu y = [X|.

OnuceiBaTh C TMOMOIIBIO (PYHKIIMHA HM3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMsl, PaCCTOSIHHE, ILI€HA, KOJUYECTBO, CTOUMOCTS,
MPOU3BOIUTENBLHOCTD, BpEMsI, 00bEM paOOTHI.

Haxonute 3HaueHre QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil crmocod MpecTaBieHUs M aHajdu3a UHQPOpMAIUH,
U3BJICKATh U MHTEPIIPETUPOBATh MHGOPMAIIHIO U3 TPAPUKOB peatbHBIX MPOIECCOB
Y 3aBUCHMOCTEN.

K xoHuy oOyuenuss B 8 kJjacce oOydYarolmuiicsi TOJYYUT CIETYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HayajdbHbIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YuCel /Ui CPAaBHEHUS, OKPYIJICHHUS] U BBIYMCIICHUM, N300pakaTh ACHCTBUTEIbHBIE
YyCJla TOYKaMU Ha KOOPAUHATHOU MPSIMOM.

[IpumensaTe moHATHE apU(PMETUYECKOTO KBAIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIOJB3YysS MPU HEOOXOIUMOCTH KaJbKYJSTOP, BBITOJIHSATH
npeo0pa3oBaHusl BBIPAKEHUN, COACPIKAIIMX KBaJIpaTHbIE KOPHH, HCIOIb3Ys
CBOWCTBA KOPHEH.



Hcnonb30BaTh 3amucu OOJBIIUX M MAJBIX YHCEN C TOMOIIBI0 JTECATUYHBIX
npo0eii u creneneit yucna 10.

AJire0panvecKue BbIPaKeHUsI

[IpuMEHATP TMOHATHE CTENEHH C LEJbIM [0Ka3aTelieM, BBIIOJHATh
npeo0pa3zoBaHus BHIPAXKEHHM, COAEPKAIIUX CTENIEHHU C IEIbIM MTOKa3aTelIeM.

BoInonHATh TOXKACCTBEHHBbIE MPEOOpa30BaHUsl PAMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ICUCTBUI HA/I MHOTOWICHAMH U allTeOpandecKuMU IPOOSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOXKUTEH.

[TpumensTh npeoOpazoBaHus BEIPAKEHUN JIJISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHOW NMPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemiats nuHEiHBIE, KBaJpaTHbIE YpaBHEHUS W pallMOHAJILHBIE YpPaBHEHUS,
CBOISILIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUI C JBYMS IEPEMEHHBIMU.

[IpoBOAUTH MPOCTENIINE UCCIEOBAHUS YPABHEHUN U CHCTEM YpaBHEHHI, B
TOM YHCJIE C TPUMEHEHUEM T'paUuecKuX NpeacTaBieHu (ycTaHABIMBATh, UMEET
JU YpaBHEHHUE WJIM CHUCTEMa YpPaBHEHHUU pEUIECHUs, €CJIU HMEET, TO CKOJBbKO, U
npouee).

[lepexonuTh OT clIOBECHOW (OPMYJIUPOBKH 3aJaud K €€ anreOpandeckoi
MOJENIN C TIOMOIIBID COCTABJICHUS YPABHEHHS WJIM CUCTEMBbl YypaBHEHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1au MOJYyUYECHHBIA pe3ysbTar.

[IpuMeHsTh, CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHHUSI, OIICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M HUX CHUCTEMBI, JaBaTh
rpaduyuecky0 WUIIOCTPALMI0 MHOXKECTBAa pEIICHU HEePAaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUN

[loHuMaTh W KCMONB30BaTh (PYHKIIMOHATBHBIE MOHATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHHUsI), ONPEACNATh 3HAUC€HHWE (PYHKIMU MO 3HAYEHUIO
apryMeHTa, ONpeessaTh CBOMCTBA QyHKIHH 10 e€ TpaduKy.

Crtpoutb rpapuku 31eMeHTapHbIX QYHKUIUNA BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIIHCBIBATb CBOWCTBA YHCIOBON
byHkuuu o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOyYarOnIUiiCs TOJYYHUT CIETYIOIIHE
MPEAMETHBIE PE3YJIbTATHI:

Yucii1a ¥ BBIYUCTCHUS

CpaBHUBATH U YIIOPSJOUUBATH PAllMOHATIBHBIE U UPPAIlMOHATIbHBIC YUCIIA.

Beinonuate apudmMeTHdecKue JACHCTBHUS € PAIMOHAIBHBIMU  YHUCIAMU,
codeTrass YCTHbIE M THChbMEHHbIE TPUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMoOHaIbHBIMU YUCIAMHU.



HaxonuTe 3HaueHUs CTENEHEH C MEJbIMHA IIOKa3aTeIsIMH W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAXKEHHUI.

OKpyrisiTh  TEUCTBUTEIBHBIE YHWCJA, BBINOJIHATH NPUKUIKY pe3ysbTaTa
BBIYMCJIEHUI, OLIEHKY YMCJIOBBIX BBIPAKEHHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE ypPaBHEHWs, YPaBHEHHS, CBOISIIUECS K
HUM, IPOCTENIINE APOOHO-pallMOHATBHBIE YPABHEHUS.

Pemats cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMSI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIIACTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3ajauM  aiareOpaMvyeckuM CIocoOOM C  TOMOIIBIO
COCTaBJICHUS YPABHEHHS UJIM CUCTEMBI JIBYX YPABHEHUU C JIByMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeAcTaBiIeHU (yCcTaHaBINBATh, UMEET
JY YpaBHEHUE WJIM CUCTEMa YPaBHEHHI PELICHUs, €CIU HMEET, TO CKOJbKO, W
npouee).

Pemate nuHeliHbIE HEpPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300pakaTh
pEIICHUE HEPABECHCTB HA YMCJIOBOM MPSIMOM, 3AMKCHIBATH PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemarp cucTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpAaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CUCTEMBI
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aMUCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnosb30BaTh HEPABEHCTBA MIPU PELICHUU PA3JIMYHBIX 3a/1a4.

DOyHKUUHA

Pacnio3naBate (yHKIMM W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacroyio’keHre Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB (yHKIm Buaa: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBucumoct# ot
3HaYEHUN KO3()PUIIMEHTOB, ONTUCHIBATh CBOMCTBA (DYHKLIUM.

Crpoutbh U M300paxkaTb CXEMAaTHUYECKH I'paUKW KBaIpaTHUUHBIX (YHKLHMH,
OIKCHIBaTh CBOMCTBA KBAAPATUYHBIX (PYHKIMN MO UX rpapuKam.

Pacnio3naBaTh KkBazpaTHuHy0 QYHKIUIO 1O (opMyJie, IPUBOIAUTH PUMEPHI
KBaIpaTUYHBIX (YHKUUNA U3 peabHOM KU3HU, PUUKU, TEOMETPUHU.

YucsioBble MOCTIEA0BATEIbHOCTH U MPOTPeCcCH

Pacnio3naBaTh apu(MeTHUYECKYI0 U TE€OMETPUYECKYIO IPOrPEeCcCUu IpHU
pa3HBIX CIOCO00ax 3aJaHus.

BbInonmHAT,  BBHIYMCICHUS C  UCHOJb30BaHUEM (GOpMysl N-ro  4jieHa
apu(PMETUUECKON U T€OMETPUUYECKON MTPOrPECCH, CYMMBI MEPBBIX N YJIEHOB.

N300paxkath uwjieHbl MOCIEIOBAaTENIbHOCTH TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pemate 3agauyu, CBSI3aHHBIE C YMCIIOBBIMHU IIOCEIOBATEIBHOCTIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOMN JKU3HU (C MCIOJIH30BAHUEM KAIBKYJIATOPA, ITU(DPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM un¢poBbie
Ne ni/nn P Kourposbubie IIpakTHyeckue (ubp )
NporpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIYKCICHHS. PalmoHaIbHBIC 26 3 bubmuorexa [JOK
qyucia https://m.edso0o.ru/7f415b90
bu6mmoreka [JOK
2 AJIrOpaHeckHe BhIpaxKeHi 33 3 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTRA 27 2 https://m.edso00.ru/7f415b90
bu6nmnoreka [JOK
4 K ) 1 1
OOpAMHATH 1 rpaukit. DyHKiHH 0 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
I1 1
> OBTOpeHHE 1 0000uIeHHE 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3eioB U TeM unppoBbIie
Ne n/m P Konrpouabusie IIpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 AnreOpanyeckue BhIpaKEHUS. 21 9 bubnuoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
2 Uucna u Beruncienus. KBagpaTabsie KOpHU 18 2 httos://m.edsoo.ru/7417af8
3 VYpaBHeHus1 U HepaBeHCTBA. KBanpaTHbie 11 1 bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. - 1 bubnuorexka [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 11 1 bubnmoreka [JOK
YPaBHEHHMU https://m.edsoo.ru/7f417af8
bu6nmnoreka [JOK
6 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f417af8
7 Uucna u Beruuciaenus. CTeneHsb ¢ 1ebIM 5 1 bu6mmorekxa [IOK
[OKa3aTelieM https://m.edsoo.ru/7f417af8
bu6mmorekxa [IOK
8 PyHKuuH. OCHOBHEIE NOHATHS 2 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) |
yniu. Hucaossie pyniunn 3 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 I1 1
0 OBTOpCHHE  0dodmeHHe 8 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (witdpp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 8 1 bubmuorexa [JOK
ymcia. [loBropenue 3a kypc 8 knacca https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
2 Dy 32 2 https://m.edso0o.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 7 1 bubmuotexa [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 8 bubnuoreka [IOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bu6nuorexa [IOK
.H 1 2
5 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubmmoreka IIOK
q 1 2
6 HCJIOBEIE ITOCIIEIOBATEILHOCTH 8 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH 13 1 bu6nuorexa [IOK
3HaAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KonuyecTBo yacos
Tema ypoka KouTpoabubie JlaTra nzyyenus
n/n Bcero
padoThI
1 Ypok noBTopeHus. J[efcTBusi ¢ 0OBIKHOBEHHBIMH JPOOSMHU. 1
JIWCTBHSI ¢ JECITHYHBIME IPOOSMHU.
9 Ypok noBropeHusi. ApupmMerndeckue 1eHCTBUS C palliOHATLHBIMU 1
qrCcIaMu
3 VYpok nosropenusi. OTHOMIEHUS, TPONOPLUS, TPOLIEHTHI. 1
4 VYpok noBTopenus. Pemenue 3anau. 1
5 Jlmaraoctuueckasi KOHTpOJIbHas padora. 1 1
6 Uucnosble BIpakeHUsl. BeipaxeHus ¢ nepeMeHHbIMU 1
7 Uwucnosbie BepakeHusl. BeipaxkeHus ¢ mepeMeHHbIMHU. 1
8 CpaBHeHMe 3HaueHUl BblpakeHnid. CBOICTBA AEMCTBUI HaJ 1
YHCIIaMU.
9 CpaBHeHue 3HaueHUl BblpakeHuid. CBOMCTBA AEMCTBUI HaL 1
YUCIIAMH.
10 ToxnectBa. ToxaecTBeHHbIE IPEOOPA30BAHUS BHIPAKECHUI. 1
11 ToxnectBa. ToxnecTBEHHbIE TPEO0OPa30BaHUS BEIPAXKEHUI. 1
12 Pemenue 3anau 1
13 Konrponsnas padora no reme "Bripaxenus. Toxnectsa". 1 1
14 AHaM3 KOHTPOJIBHOM pabOTHI 1
15 VYpaBHEHME U €r0 KOPHU 1
16 VYpaBHEHHUE 1 €ro KOPHHU. 1




17

JInHeHoe ypaBHEHHE C OJTHOW MTEPEMEHHOM

1
18 JluneitHOe ypaBHEHHE ¢ OIHOM MepeMeHHON 1
19 Pemienue 3a1a4 ¢ MOMOIIBIO ypaBHEHU I 1
20 Pemienue 3a1a4 ¢ MOMOIIBIO ypaBHEHUH 1
21 Pemenue 3amay ¢ moMoOIIp0 ypaBHEHUM 1
22 Pemienue 3amau 1
23 Pewmenue 3amau 1
24 Pemenue 3amau 1
25 KonTponbnas pabora no Teme "YpaBHenus" 1
26 AHanu3 KOHTPOIBHON pabOTHI 1
27 Uro Takoe pyHKIMA. Beruncienue 3HaueHU QyHKIMH 110 GpopmyIie. 1
28 I'padux pyHKIIIN 1
29 I'paduk ynkumm 1
30 [TpsiMast IpOMOPIHOHATIBHOCTD U €€ TpaduK 1
31 [TpsiMast TpONOPLHUOHATIBHOCTD U €€ Irpaduk 1
32 Jluneitnast pyHkuus u ee rpapuk 1
33 Jluneiinas QyHKIuUs u ee rpadux 1
34 Pewenue 3anau 1
35 Kontponbnas padota nmo teme "dynkiun" 1
36 AHanu3 KOHTPOJIBHON paboOTHI 1
37 Ompesenenue CTENeH! ¢ HaTypaJbHbIM MOKa3aTesieM 1
38 YMHOKEHUE U JIeTICHHE CTeTICHEH 1
39 Bo3BeneHne B cTeneHb MPOU3BEICHNS U CTEIICHH 1
40 Bo3zBenenue B CTENEHb IPOU3BEACHUS U CTENIEHU 1
41 OnHOYJIEH M €T0 CTaHAAPTHBIN BUT 1
42 YMHOKEHUE OAHOWICHOB. Bo3BeieHME OHOWIEHA B CTENIEHD 1




43 YMHOKEHUE OAHOWICHOB. Bo3BeA€HME OJHOWIEHA B CTEIICHb 1
44 Oyukuuu Y=X"2 u Y=X"3 u ux rpadpuku 1
45 Oynkimn Y=X"2 u y=X"3 u ux rpaduku 1
46 Pemenwue 3amau 1
47 Kontponbnas padota nmo teme "CTeneHpb ¢ HaTypajlbHBIM 1
nokaszaresiem"
48 AHanm3 KOHTPOJIBLHON pabOTHI 1
49 MHOTrO4JICH M €r0 CTaHAapTHBIN BUT 1
50 CrnoxeHue MHOTOWICHOB 1
51 IIponsBeneHne ofHOUIEHA U MHOTOWIEHA 1
52 Brinecenne 00111ero MHOKUTES 32 CKOOKH 1
53 Brigecenue 001ero MHOXUTENA 32 CKOOKHU 1
54 YMHOXEHNE MHOTOWICHA Ha MHOTOUYJICH 1
55 YMHOXEHHUE MHOTOWIEHA Ha MHOTOUYJIEH 1
56 PaznoxeHne MHOTO4JIEeHa Ha MHOKUTENSI CIIOCOOOM TPYINITUPOBKU 1
57 Pa3no)xeHre MHOrOUIeHa Ha MHOYKUTENIH CIIOCOOOM TpYNIUPOBKU 1
58 Pemrenue 3amau 1
59 Kontponbnas padota mo teme "MHorousieHs!". 1
60 AHanu3 KOHTPOJIBHON paboTHI 1
61 Bo3sBenenue B kBaapar U B KyO CyMMBI M pa3HOCTH JIBYX BBIPKECHUH 1
62 Pa3noxeHre Ha MHOXHUTETH C MMOMOIIBI0 (hOPMYIT KBaipaTa CyMMBI U 1
KBajJipaTa pa3HOCTH
63 Pa3nojxeHre Ha MHOXUTEIH C ITOMOILBIO (OPMYIT KBaJpaTa CyMMBI U 1
KBaJipaTa pa3HOCTH
64 YMHOXEHUE Pa3HOCTH IBYX BBIPOKEHUN HA UX CYMMY
65 PasnoxkeHne pa3HOCTH KBAapaTOB HA MHOXKHUTEIH




66

PaznoxeHne Ha MHOKUTEIN CYMMBI U Pa3HOCTH KyOOB

67 Pa3noskeHre Ha MHOXXUTENU CYMMBI i Pa3HOCTH KyOOB

68 Pemenue 3anau

69 KonTponbras padota mo Teme " @opmynnbl COKpaICHHOTO 1

YMHOXEHUS'".
70 AHaM3 KOHTPOJIBHOU pabOTHI 1
71 [IpeoOpa3oBaHue 1EN0r0 BhIpaKEHHsI B MHOIOWIEH 1
72 [IpeoOpazoBanme 1ETOTO BEIPAKECHHUS] B MHOTOWICH 1
73 [IpeoOpazoBaHme 1ENOTO BBIPAKCHHSI B MHOTOWICH 1
74 [TpuMeHeHHe pa3TUYHBIX CIIOCOOOB IS pa3I0kKEeHUs Ha MHOKUTEIN 1
75 [IpuMeHeHne pa3TUYHBIX CIOCOOOB JJIS PA3IOKEHHUST HA MHOKHUTEIN 1
76 [IpuMeHeHne pa3InYHbIX CIIOCOOOB IS PA3JIOKEHHUS Ha MHOKHUTEIIH 1
77 Pemnrenue 3anau 1
78 Pemenue 3amau 1
79 Pemenue 3amau 1
80 Kontponbnas padota o teme "[IpeobpazoBanue meabix 1
BbIpaXKeHH"

81 AHanu3 KOHTPOJIBHOU pabOThI 1
82 JIuneliHoe ypaBHEHHE C IBYMs ITI€pEMEHHBIMU 1
83 I'padux MuHEHHOTO ypaBHEHHS C ABYMsI IEPEMEHHBIMU 1
84 I'paduk muHEHHOTO YypaBHEHHS C IBYMS ITEPEMEHHBIMU 1
85 CucreMbl TUHEHHBIX YPaBHEHUN C IBYMS TIEPEMEHHBIMH 1
86 CucreMbl TMHEUHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU 1
87 Crnoco6 moacTaHOBKU 1
88 Croco0 IoICTaHOBKA 1
89 Crnioco0 crnoxxeHus 1




90 Cnoco0 croxxeHust 1
91 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHHIM 1
92 Pemienue 3a1a4 ¢ MOMOIIBIO CHCTEM YpaBHEHHI 1
93 Konrtponsnas padora o reme "Cuctembl IMHEHHBIX ypaBHEHUH " 1 1
94 AHaM3 KOHTPOJIBHOU pabOThI 1
95 IToBTOpEHME OCHOBHBIX IIOHATHIM U METOJOB Kypca 7 Kiacca, 1
000011IcHIE 3HAHUI
9 [ToBTOpEHNE OCHOBHBIX MOHITUN M METOJIOB Kypca 7 Kiacca, 1
0000111eHNE 3HAHUNA
97 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
0000111eHNE 3HAHUNA
98 HroroBas KOHTpoOJIbHAS paboTa 1
99 HUtorosas arrecramnus
100 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
000011IcHIE 3HAHUI
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
00001IeHE 3HAHUT
102 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
0000111IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10




8 KVIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka KouTpoabubie Jdara nzyyeHnus
Bcero
padoThI

1 Ypok nosropeHus. JInHelHOE ypaBHEHHE C OHOU ITEPEMEHHOM. 1

Jluneitnas Qynkuus u ee rpapuk
) VYpox noropenust. OHOWICHBI 1 MHOTOWIEHBI. X cliokeHune u 1

YMHOXXEHUE
3 Ypok nosropeHns. opMysibl COKPAIEHHOTO YMHOKEHHS. 1
4 Ypok noBropenusi. JIuneitHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U 1

ero rpaduk.
5 VYpok noBTopeHus. CUCTEMbI TUHEHHBIX YPaBHEHUH C ABYMSI 1

MEPEMEHHBIMH U CTIOCOOBI UX PEUICHHUS.
6 Perienue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHHIA. 1
7 Jlmaraoctuueckasi KOHTpOJIbHas padoTa. 1 1
8 PannonanbHble BeIpaxeHus 1
9 OcHoBHOe cBoiicTBO ApoOu. CokpaiieHue apooei. 1
10 OcHoBHOE cBOMCTBO podu. CokpaineHue 1pooet. 1
11 CroxeHure 1 BbIYUTaHKue Apo0ei ¢ OJJMHAKOBBIMU 3HAMEHATEISAMU 1
12 CrnoxeHue ¥ BRIYUTaHUE ApOOeH C OJMHAKOBBIMHA 3HAMEHATEISIMU 1
13 CrnoxeHue 1 BBIYUTaHUEe APoOeil ¢ pa3HBIMHU 3HAMEHATEISIMU 1
14 CrnoxeHue ¥ BRIYUTAaHUE APOOeH C pa3sHBIMH 3HAMEHATEISIMHU 1
15 CroxeHue 1 BbIYUTaHHUE APoOei ¢ pa3HbIMU 3HAMEHATEISIMU 1
16 Pemenue 3amau 1
17 YMHO)eHue apobeit 1




18 BosBenenue npobu B CTENICHb 1
19 Jlenenue npobeit 1
20 [TpeoOpa3oBanue parOHAIBHBIX BBIPAKCHUN 1
21 ®ynkuus y=k/X u ee rpaduk 1
22 Kontponbnas padota nmo teme "Anredpandeckas 1poos" 1
23 AHanu3 KOHTPOJIBHON pabOTHI 1
24 PanmonansHbie yncna. MppanyuoHanbHbIe Yucia. 1
25 KBangpartasie kopHH. ApudMeTHUECKUIT KBAIPATHBI KOPEHb. 1
26 VYpaBHeHue x"2=a 1
27 Haxoxzaenue npuOIMKeHHOT0 3HaU€HUS KBaIPaTHOTO KOPHS 1
28 OyHKIUA y=\X 1 ee rpaduk 1
29 @ynxums y=VX i ee rpadux 1
30 Pemenue 3amau 1
31 Pemienne 3amau 1
32 KonrtponbHast pabota o Teme "ApudmeTnyeckuil KBaapaTHbIN 1
KOpEHb"
33 AHanu3 KOHTPOJIBHON paboOTHI 1
34 KBanpaTHblil KOpeHb U3 IPOU3BEACHUS U ApoOU 1
35 KBagpaTHblii KOpEHb U3 IPOU3BEACHUS U IpoOU 1
36 KBangpaTHbIif KOpEHb U3 CTETICHU 1
37 KBanpaTHblil KOPEHB U3 CTENIEHU 1
38 BriHeceHre MHOKHUTEIS 32 3HAK KOPHS 1
39 Brecenune MHOKUTENS 1O 3HAK KOPHS 1
40 [IpeoOpazoBanme BeIpaKEHUH, COIEPKAIMUX KBAAPATHBIE KOPHHU 1
41 [TpeoOpa3oBanue BBIpaXKEHUN, COAEPIKAIIINX KBAAPATHbIE KOPHU 1
42 Kontponbnas padota mo teme "CBoiicTBa apuhMeTHUECKOTO 1




KBaJIpaTHOI'O KOpHs"

43 AHaM3 KOHTPOJIBHOM pabOTHI 1
44 Pemenne 3anau 1
45 Henonuele kBaspaTHbIE ypaBHEHUS 1
46 dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS 1
47 ®opMyiia KOpHEW KBaIpaTHOTO YpaBHEHUs 1
48 Pemenne ypaBHeHUM, CBOAAIIUXCS K KBaJPaTHBIM 1
49 Pemenne 3a1a4d ¢ TOMOIIBIO KBAIpAaTHBIX YPAaBHEHUHN 1
50 Teopema Buera 1
51 Teopema Buera 1
52 Pemenue 3amau 1
53 Pemenue 3amau 1
54 KonrtponsHas pabora o teme "KBajnpatHoe ypaBHEHHE U €T0 1
KopHHU"
55 AHanu3 KOHTPOJIBHON paboOTHI 1
56 KBagparHbIil TpeX4ieH U €ro KOpHU 1
57 KBaznpaTHbIil TpeX4JIEH U €r0 KOPHU 1
58 KBagparHbIil TpeX4ieH U €ro KOpHU 1
59 PasnoskeHne KBagpaTHOrO TPEX4IE€Ha HA MHOKUTEIIN 1
60 PaznoskeHre KBaJIpaTHOTO TpeXWieHa Ha MHOKHUTEITH 1
61 PaznoxeHne KBaJpaTHOTO TpexXuieHa Ha MHOXKHUTEIN 1
62 KonrtponsHas padora o teme "KBagpatHsiii TpexdiieH" 1
63 Pemienue 1poOHBIX pallMOHANBHBIX YpaBHEHUH 1
64 Pemenue npoOHBIX parmoOHAIBHBIX YPAaBHCHUM 1
65 Pemienue 1poOHBIX pallMOHATBHBIX YpaBHEHUI 1
66 Pemenue npoOHBIX parmoOHAIBHBIX YPAaBHCHUM 1




67 Pemenne 3ana4 ¢ mOMOIIBIO pallMOHAIBHBIX YPABHEHUN 1
68 Pemenne 3a1a4 ¢ MOMOIIBIO PAIlMOHATBHBIX YPaBHEHUH 1
69 Pemienue 3a1a4 ¢ MOMOIIBIO PAllMOHAIBHBIX YPaBHEHUH 1
70 Pemenue 3anau 1
71 Pemenue 3amau 1
7 KonTponbnas padota o Teme "J[poOHbIE pariioHaIbHBIC 1
ypaBHEHHUS"
73 AHalM3 KOHTPOJIBHOM pabOoThHI 1
74 HucnoBbie HEPABEHCTBA 1
75 YucnoBble HEPaBEHCTBA 1
76 CBolicTBa YHUCIOBBIX HEPABEHCTB 1
77 CBoiicTBa YHUCIIOBBIX HEPABEHCTB 1
78 CrnosxeHue 1 yMHOXKEHHE YHCIIOBbIX HEPABEHCTB 1
79 CrnosxeHue 1 yMHOKEHHUE YNCIIOBBIX HEPABEHCTB 1
80 Pemenue 3anau 1
81 [Tepeceuenne u 00bETMHCHIE MHOKECTB 1
82 YucnoBble IPOMEKYTKH 1
83 Pemenuie HepaBeHCTB ¢ OTHOM TIEpEMEHHOM 1
84 PelreHne HepaBEeHCTB ¢ OHOW IIEPEMEHHON 1
85 Pemenne cucreM HepaBEeHCTB ¢ OHOW IMEPEMEHHON 1
86 Pemenue cucteM HEpaBEHCTB C OJJHOM NTEPEMEHHOMN 1
87 Perienne 3amau 1
88 KonrtponbHas pabora no teme "YuncnoBsle HepaBeHCTBA" 1
89 AHanM3 KOHTPOJIBHOM pabOTHI 1
90 Omnpenenenne CTENEHH ¢ IeNIbIM OTPHUIIATEIbHBIM MTOKa3aTeIeM 1
91 CBoiicTBa CTENEHN € LENbIM MTOKa3aTeIeM 1




92 CrangapTHbIi BUJ yncaa
93 Pemenue 3amau
94 KonTponpHas padota mo Teme "CreneHs ¢ meabiM mokazareiaem" 1
95 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcOB 7 U 8 KJIaCCOB, 1
0000111eHNE 3HAHUI
96 [ToBTOpEHNE OCHOBHBIX MOHATUM U METOAOB KYpCOB 7 U 8 KJIaCCOB, 1
0000111eHE 3HAHUNA
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 KIIaCCOB, 1
0000111eHKE 3HAHUI
98 HToroBast KOHTpOJbHASA paboTa 1
99 Urorosas arrecranus
100 [ToBTOpEHNE OCHOBHBIX MOHATUM U METOZIOB KYpCOB 7 U 8 KJIaCCOB, 1
000011IcHIE 3HAHUI
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
000011IeHNE 3HAHUT
102 [ToBTOpEHNE OCHOBHBIX MOHATUA U METOJOB KypCOB 7 U 8 KJIACCOB, 1
000011IeHHE 3HAHUT
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




9 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema Ypoka KOHTpOJ]LHL[e I[aTa H3ydYeHus
Bcero
padoThI
1 VYpok noBTopenus. UucnoBbie HEpaBEHCTBA U UX cBoMcTBa. CUCTEMBI 1
JMHEWHBIX HEPABEHCTB.
5 VYpoxk nosropenust. CTeneHs ¢ eIbIM MOKa3aTeleM U ee CBOWCTBA, 1
CTaHJApTHBIN BUJI YHCIIA.
3 Ypoxk noBropenwus. ParpionansHbie ApoOH U ACHCTBUS HAJl HUIMU. 1
4 VYpoxk nosropenus. KBazparHsle KOpHU. 1
5 VYpoxk noBropenus. KBagparusle ypaBHEHUS 1
6 VYpok noBropenus. J{poOHbIe pallOHANIbHBIE YPABHEHHUS. 1
7 JlnarHocTuueckasi KOHTpOJIbHas paboTa 1 1
8 AHam3 KOHTPOJIBHON pabOTHI 1
9 Oynkuus. O6snacTb onpeaenacHus GyHKIUN 1
10 Oyuknus. O6nacTh 3HaYCHUN PYHKIIMU 1
11 Ob6nacTb onpeneneHus 1 00J1acTh 3HaYEHUH QyHKIIUH 1
12 CgoiicTBa QyHKIIUH 1
13 CgoiicTBa (pyHKINU 1
14 CaoticTBa QyHKIIUN 1
15 KBanpaTHbIii TpeX4IEH U €10 KOPHU 1
16 KBagpaTHbIN TpeX4iIeH U €ro KOpHU 1
17 KBanpaTHbIii TpeX4IEH U €10 KOPHU 1
18 Paznoxxenne kBaApaTHOTO TpeXuaeHa Ha MHOKHUTEITH 1
19 PasnoxxeHne KBagpaTHOTO TPeX4uieHa Ha MHOXHUTEIH 1




20 PaznoxxeHne KBagpaTHOTO TPeX4uiIeHa HA MHOXHTEIH 1
21 Pemenue 3amau 1
22 Pewienue 3amau 1
23 Pemienue 3anau 1
24 Pemenue 3amau 1
o5 KontponsHas padora no teme "®ynkuus. CoiicTBa GyHKIHH. 1
KBanpathsiii Tpexusnen".
26 AHaIM3 KOHTPOJIBHOW paboThI 1
27 Pemenue 3amau 1
28 Pemenue 3amau 1
29 OyHKIMA y=ax"2 1
30 Oyukuus y=ax”2 , ee rpaQuk u CBOWCTBa 1
31 I'paduk dynknmm y=ax”2+n 1
32 I'paduk dpynkuuu y=a(x-m)"2 1
33 I'paduku Gyakmmii y=ax"2+n u y=a(X-m)"2 1
34 [Toctpoenue rpaduka kBagpaTHIHON HYHKIIUU 1
35 [TocTpoenue rpaduka KBaApaTUYHON PYHKLIUU 1
36 OyHKIMA y=Xx"n 1
37 @yHKIMA Y=X"N U ee cBOMCcTBa 1
38 Kopens n-oii crenenn 1
39 Pemenune ynpaxxHeHUi Ha HaX0XKJ€HUE KOPHS N-0i CTETeHU 1
40 KOHVTpOJILHaﬂ pabota o Teme "KBanparnunast GyHKIIUS U e 1
cBoiicTBa'.

41 Llenoe ypaBHEHUE U €r0 KOPHU

42 Ilenoe ypaBHEHHE U €r0 KOPHU

43 JpoOHbIe panioHaIbHBIC YPaBHEHUS




44 JpoOHbIe panMoHaNbHbIE ypaBHEHUS 1
45 Pemenue 3amau 1
46 KonTpomnpHas padora o Teme "YpaBHEHHS C OJTHOM MepeMeHHON" 1
47 AHam3 KOHTPOJIBHON pabOTHI 1
48 Pemenne HepaBeHCTB BTOPOM CTETICHH C OJTHOM MEPEMEHHON 1
49 PemieHne HepaBeHCTB BTOPOM CTENIEHU C OJHOM NIEPEMEHHOU 1
50 Penienue HepaBeHCTB BTOPOM CTENIEHH METOJIOM MHTEPBAJIOB 1
o1 Pemienne HepaBeHCTB BTOPOM CTENIEHU METOIOM MHTEPBAJIOB 1
52 Pemenue 3amay 1
53 KontponbHas padota o Teme "HepaBeHcTBa ¢ 01HON TIepeMeHHO" 1
54 AHaIM3 KOHTPOJIBHOW paboThI 1
55 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk 1
56 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk 1
57 ['padmyeckuii cnocoO peleHus: CHCTEM ypaBHEHUMN 1
58 Pemenue cucreM ypaBHEHUI BTOPOH CTENIEHU 1
59 Pemenne cucreMm ypaBHEHHUH BTOPOU CTEIICHH 1
60 Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUH BTOPOH CTETIEHN 1
61 Penienue 3a1a4 ¢ IOMOIIBIO CHCTEM YPaBHEHUI BTOPO cTeneHn 1
62 Pemenue 3amay ¢ mMOMOIIBI0 CHCTEM YPaBHEHUN BTOPOU CTEIICHU 1
63 HepaBencTBa ¢ 1ByMS epeMEHHBIMU 1
64 HepaBeHcTBa ¢ 1ByMs epeMEHHBIMU 1
65 CucTteMbl HEpaBEHCTB C IBYMsI IEPEMEHHBIMH 1
66 CucTeMbl HEpaBEHCTB C IBYMsI IEPEMEHHBIMH 1
67 Hexotopsle npueMsl peleHns CUCTEM YPABHEHUN BTOPOU CTEIIEHHU C 1
JIBYMs TIEpEMEHHBIMU
68 Pemenue 3amau 1




69 Pemenue 3anau 1
20 KonTponbhas pabota no teme "YpaBHEHUSI U HEPABEHCTBA C IBYMS 1
NepPEMEHHbIMU"
71 AHaM3 KOHTPOJIBHOW paboThI 1
72 [TocnenoBarensHOCTH 1
73 Ornpenenenne apudMETHIECKON MPOrPecCun 1
74 ®opmyna N-ro ujeHa apuMeTHIecKoi porpeccun 1
75 ®opmyna N-To uieHa apuGMeTHIecKoi MPorpeccun 1
76 ®opmyiia CyMMBI IEPBBIX N WICHOB apu()METHUECKON MPOTPECcCun 1
77 @dopmyiia CyMMBbI IEPBBIX N WIEHOB apu()METHUECKONH MpOorpeccuu 1
78 Pemenne 3amau 1
79 KoHTtposnbHas padora o teme "Apudmerndeckas mporpeccus" 1
80 AHam3 KOHTPOJIBHON pabOTHI 1
81 Onpenenenne reoMETPUYECKON porpeccun 1
82 ®opmyiia N-To YieHa TeOMETPUUYECKON IPOrpeccuu 1
83 dopmyna N-To YieHa reOMETPUIECCKON TPOTPECCUH 1
84 dopmyiia CyMMBI IEPBBIX N YWIEHOB F€OMETPHUUECKOM Mporpeccun 1
85 dopMyna CyMMBI IEPBBIX N WIEHOB F'€OMETPUUYECKON ITPOTPECCUH 1
86 Pemienue 3anau 1
87 KonTponbhas pabota no teme "I'eomerpudeckas nmporpeccus” 1
88 AHan3 KOHTPOJIbHON pabOThI 1
89 Pemenne 3amau 1
90 [ToBTOopenue, 0000IIEHNE U cUcTeMaTH3alMs 3HaHui. Perenue 1
TEKCTOBBIX 3aj1a4 apu(PMETUYECKIM CIIOCOOOM
01 [ToBTOpeHmE, 0000IIEHNE U CUCTEMATHU3AIIHs 3HAHUM. 1

[IpeoOpazoBanue anredpandecKux BHIPAKEHUH, TOTTYCTUMBIC




3HA4YCHUA

IToBTOpEHME, 0000IIEHNE U CUCTEMATHU3AIIM 3HAHUM.

92 [IpeobpazoBanne anredpanvdeckux BHIPAKEHUHN, TOTYCTUMBIE 1
3HAYCHUS
[ToBTOpeHue, 0000IICHNE U CHCTEMAaTH3AIIHS 3HAHUHA.

93 [TpeoOpazoBanue anredpanvdeckix BhIPAXKEHH, TOMYCTUMbIE 1
3HaYeHUs
[ToBTOpeHue, 0000IICHUE U CHCTEMATH3AIIHS 3HAHUIA.

94 [TpeoOpa3zoBanue anreOpanvdeckix BhIPAXKEHH, TOMYCTUMbIE 1
3HaYeHUs

95 [ToBTOpenue, o6o0IIeHNE U cucTeMaTH3aus 3HaHUH. DyHKIHU: 1
[IOCTPOEHNE, CBOMCTBA N3YUEHHBIX (PyHKLMI

96 [ToBTOpenue, 0000IIeHNE U cCUcTeMaTH3alHs 3HaHUi. DYHKIINY: 1
MIOCTPOEHNE, CBOMCTBA N3YYEHHBIX (PYHKLINN

97 Hrorosast kKoHTpOJbHASA paboTa

98 Wrorosas arrecranus

99 [ToBTOpenue, o6o0IIeHNE U cucTeMaTH3alus 3HaHui. DyHKIUU: 1
MOCTPOCHHE, CBOMCTBA N3YUYEHHBIX (DYHKIIHI

100 [ToBTOpenue, 0600IeHNE U cucTeMaTu3anus 3Hanuid. [ paduaeckoe 1
peleHre ypaBHEHHI U UX CUCTEM

101 [ToBTOpeHue, 06001IeHNE U cucTeMaTu3alus 3HaHui. [ papuueckoe 1
peleHre ypaBHeHHI U UX CHCTEM

102 O0o01IeHre U cuCcTeMaTU3alus 3HaHUH 1
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YYEBHO-METO/UYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» AnreOpa, 8 kiacc/ MakapsiueB FO.H., Munmatok H.I'., Hemmkos K.W. u
npyrue; nox penakiueit TensakoBckoro C.A., AKIIMOHEpHOE 00IIIECTBO
«3narensctBoO «IIpocBenieHune

» Anre6pa, 9 kinacc/ Makapsrues F0.H., Munatok H.I'., Hemikos K.W. u
npyrue; noja peaakuuent TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBo «IIpocBemenne»

Anrebpa, 7 knacc/ MakaperueB FO.H., Munarok H.I'., Hemikos K.W. u npyrue;
nox penakiueit TenskoBckoro C.A., AkionepHoe o61ecTBo «M3nareabcTBo

«IIpocsemenue»

METOAUYECKHUE MATEPUAJIBI IS YUYUTEJA

[Toypounsle pa3paboTku no anredpe. 7 Kiaacc: nmocodue ajis yuurens /
A.H.PypykuH. - 6-e uza. - M.BAKO

[Toypounsble pa3zpaboTKu 10 anredpe. 8 Kiacc: mocooue st yaurTens /
A.H.PypykuH. - 3-e u3a. - M.BAKO

[Toypounsle pa3zpaboTku o anredpe. 9 kinacc: nocodbue asus yuurens /
A.H.PypykuH. - 3-e uza. - M.BAKO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETHU
UHTEPHET

https://infourok.ru
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