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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyuenue  anreOpe  mTpeArnojaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHE palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJdbHBIM TIOKa3aTeJIeM: OIpejeseHue, npeoOpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beraucienus no ¢popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CreneHp MHOrousieHa. Cio)KeHue, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHUS, IMpaBujia TPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JIuneliHoe ypaBHEHHE C IBYMsI IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. UuciioBsle IpOMEXYTKU. PaccTosiHue Mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'padmueckoe peiieHre TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucna. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TIPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEHW U WX MPUMEHEHHUE K TPE0oOPa30BAHUIO YHCIIOBBIX BBIpaKEHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllKiCh YNCIA.

AJire0panvecKne BbIpasKeHH s

KBanparselii  TpEXWiieH, pas3jgoXKEHHE  KBAJApPaTHOrO TpPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ajredpanyeckoil apooOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHble BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIUXCS K JUHEHHBIM U KBaJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUN C JBYMsSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUcTeM
HEJIMHENHBIX YPABHEHUH C IByMs IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DyHKIUN

[Tonsitne ¢ynkmuu. OOIacTh OMpeAeNeHUs W MHOXKECTBO 3HAYCHUH
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'padpux dbynkumn. YUrtenne cpoiictB dyHkumu mo e€ rpaduxy. [Ipumeps
rpauKoB (QYHKIIHUI, OTPAXKAIOIIKNX PEATbHbIE TPOIIECCHI.



OYHKIUM, OMHUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIILHbBIC
3aBrcHMocTH, uX rpaduku. Oyuknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCENI U KOOPAUHATHOW MIPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTH TPOILIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika v oleHKa pe3yabTaToB BHIYMCICHU.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIU.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. PemieHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUHA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapadOIIbL.

Ipaduxu Gynxmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpPeccHu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynel N-ro uieHa
apu(pMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHne WiIEHOB apu(PMETUUYECKOM M TE€OMETPUYECKOW MpOrpeccuit
TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIOHEHIMAJIbHBI POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYECKOe BOCTIMTAHUE:

OpOsIBIGHHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCHICKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ay
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUAYATBLHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4eCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoB €€ Pa3BUTHUS M 3HAUYUMOCTH JUJISi PA3BUTHUSA LIMBUIIM3AIUH,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOPpMHPOBAHHME KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX IOCJIEICTBUM MJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIUHA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMATHYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBaTH M  MPEoOpPa30OBHIBATh  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM  JJIsL  BBISBICHUS ~ 3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJOKHBIE JOKA3aTeIbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASMIMN ¢ Yy4€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATEILHO YCTAaHABIWBAaTh HWCKOMOE W JaHHOE, (OopMUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 00OOIIECHUST M BBIBOJIBI IO PE3YJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy TmpeacTaBieHHs WHGOPMAIMM W WIUTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHHI



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXKICHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe hOpMYITUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXXJ1aTh TPOIIECC M PE3YJIBTAT PabOThI, 0000IIATh MHECHHUS HECKOJIBKUX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CHOCOO PEIICHHS ¢ y4ETOM HMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa pelieHrus MaTEMaTUYEeCKOM 3a1auH;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
1 YCJIOBUSAM, OOBSICHATHh MPUUYUHBI TOCTWKEHUS WU HEIOCTHXKEHUS 11EJIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE U MHChbMEHHBIE MNPUEMBI, apudmeTudyeckue
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OoT oHOM (GOPMBI 3aMKUCH YKCEN K Apyrou (mpeodpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUIIKY U OIIEHKY Pe3yJibTaTa BHIYUCICHUM, OIIEHKY 3HAYEHUM
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIMYHUH, IPOLUEHTaMH, HHTEPHPETHUPOBATH
pe3yAbTaThl pELICHUs 3aAad ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHUS y4eOHOro MaTepuana.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXXEHUE OJIHOWIEHA HAa MHOTOYJIEH M MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh MpeoOpa3zoBaHUsi MHOTOWICHOB ISl PEUICHUS PA3IUYHBIX 3a7a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOU IIEPEMEHHOM, NPUMEHsAS IpaBuia
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JUHEHHBIX
YpPaBHEHHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATh YHCIIOBbIE IPOMEKYTKH Ha
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA WU3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPA(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYalOmMMICS TIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
4yuces JJis CPaBHEHUs, OKPYTJICHHS U BBIYMCICHUH, N300paXkaTh NEHCTBUTEIbHbIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BBIPAXKEHUW, COJAEpPKAIIUX KBAJApPATHbIE KOPHHU, HCIOJIB3YS
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
npeoOpa3oBaHus BEIPAKCHHM, COACPIKAIIUX CTEMIEHHU C IEITBIM MTOKa3aTEeIeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATH MpeoOpa3oBaHus BEIPAKCHHMA IS PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE TIpOCTEHIIINE UCCACAOBAHMS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHCHUEM rpadUUuECKUX MPECTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIETd C TIOMOIIBIO COCTaBJIEHUS YpPAaBHEHUS WJIM CHCTEMBbl YpaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyueckyro WILIIOCTPAllMI0O MHOXKECTBA PpEUICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBa (PyHKIMH 1O €€ rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIIOPSIIOYMBATH PAIIMOHATLHBIC M HPPAITMOHATLHBIC YHCTIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTENIITNE TPOOHO-pAIlMOHATBLHBIE YPaBHEHHUS.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIByX YPABHEHUM C ABYMS IIEPEMEHHBIMMU.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paKaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKMCJIOBOW MPSMOM, 3aMUCHIBATH PEIIEHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYMCIICHUS C  HWCIOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOU JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoanyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (UG poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
Yucna u BeUUCIeHUs. ParnoHanbpHbIe 25 1 bu6morteka [IOK
yucna https://m.edso0.ru/7f415b90
bu6morteka [IOK
27 1
AJIrCOPAHICCKHE BbIpaXCHIA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
Y PaBHCHHS H HEPABCHCTBA 0 https://m.edso0.ru/7f415b90
bu6moreka [IOK
. 24 2
Koopauratet u rpadpmii. Gynkiun https://m.edso0.ru/7f415b90
[ToBTOpeHue u 0000ImIEHNE 6 1 Bubamorexa [IOK

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

OBIIEE KOJJMYECTBO YACOB II10 ITPOIPAMME 102 6


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 KUIIACC

Ne i/t

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Uucna u Beruucnenus. KpagpatHeie KOpHH

Uucna u BeraucieHus. CTEIeHs ¢ OEJIbIM
IIOKa3aTcJIEM

AnrebpandecKkue BbIpaKEHHUSL.
KBagpartHslii TpéxuneH

AnrebpandecKkue BbIpaKEeHHUSL.
Anrebpanyeckas 1poOb

YpaBHenus u HepaBeHCTBA. KBasipaTHbie
ypaBHEHUS

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI
ypaBHEHUH

VYpaBHenus u HepaBeHCTBA. HepaBeHncTBa
OyHKiU. OCHOBHBIE TOHATHS
Oynkuuu. Yuciaosbie GyHKINUN

[ToBTOpEeHUE M 0000IIECHNE

KoaudecTBo 4acoB

Bcero

15

15

15

13

12

102

KonTtpoJbHbie
padoThbI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

bu6morteka [IOK
https://m.edsoo.ru/7f417af8
bu6morteka [IOK
https://m.edsoo.ru/7f417af8
bu6moreka [IOK
https://m.edsoo.ru/7f417af8
bu6moreka [IOK
https://m.edsoo.ru/7f417af8

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

bu6moreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
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
https://m.edsoo.ru/7f417af8

9 KUIIACC

KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)

KonTtpoJbHbie
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PECYPChI
padoThbI

Ne i/t

Uucna v BeiuncieHus. JleicTBUTENbHBIE bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08

YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuotexa [JOK
OJHOM EPEMEHHOM https://m.edsoo.ru/7f419d08
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7£419d08
bu6moreka [IOK
1
Dymicuim 16 https://m.edso0.ru/7f419d08
bu6moreka [IOK
15 1
HHCIIOBEIE IOCIE/IOBATEIE HOCTH https://m.edso0.ru/7f419d08
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 5 bu6moreka [IOK
3HAHUM https://m.edso0.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 102 7


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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

10
11
12
13
14

15

16

Tema ypoka

[TonATHE panMOHANBHOIO YKCIa

Apudmernueckue AeMCTBUS C pallMOHAIbHBIMU
YUCIIAMH

Apudmernueckue AEMCTBUS C palliOHAIbHBIMU
YUCIIAMH

Apudmernueckue AeMCTBUS C palliOHATbHBIMU
YUCIIAMH

ApubdmMeTrnueckne TeUCTBUS C PAIHOHATILHBIMU
qHuclaMu

ApubdmMeTrnueckne TeUCTBUS C PAIHOHATLHBIMU
qyuclaMu

CpaBHeHI/Ie, YIIOPpAAOYHUBAHUE pallMOHAJIBHBIX YHUCEII
CpaBHeHI/Ie, YIIOPpAAOYHUBAHUE pallMOHAIBHBIX YHUCEII
CpaBHeHI/Ie, YIIOPpAAOYHUBAHUE pallMOHAJIBHBIX YHUCEII
CreneHs ¢ HaTypajJlbHBIM II0Ka3aTcJIeM
CreneHs ¢ HaTypaJIbHBIM I1OKa3aTCJICM
CreneHs ¢ HaTypaJIbHBIM I1OKa3aTCJICM
CreneHs ¢ HaTypaJIbHBIM I1OKa3aTCJICM
Crernens ¢ HaTypaJIbHBIM IIOKa3aTCJICM

Perienne 0CHOBHBIX 3a/1a4 Ha IPpOOH, IPOLICHTHI U3
peanbHON MPaKTUKU

Pemenne oCHOBHBIX 3aJja4u Ha IlpO6I/I, IMPOLICHTHI U3

KoaunyecTBo 4acoB

Bcero

[EEN

R N T e = T Ny B

KonTpoJsbHbie padoThl



17

18

19

20

21

22

23

24

25

26
27
28
29

30

31

peanbHOM IPAKTUKH

Pemenne ocHOBHBIX 3a/1a4 Ha JpOOU, IPOLIEHTHI U3
peanbHOM IPAKTUKH

Pemenne ocHOBHBIX 3a/1a4 Ha JpOOU, TPOLIEHTHI U3
peanbHOM IPAKTUKH

[Ipu3Haky nenuMoCTH, pa3ioKEeHHsI HA MHOKUATEIN
HaTypaJIbHBIX YUCE

[Ipu3Haky nenuMocCTH, pa3iloKeHUsl Ha MHOKHTEIN
HaTypaJIbHBIX YUCEN

Peanbnbie 3aBucumocTu. [Ipsimas u o6paTHas
MIPONOPIUOHAIBHOCTH

Peanbnbie 3aBucumoctu. [Ipsimas u o6paTHas
MIPONOPIUOHAIBHOCTH

Peanbnpie 3aBucumoctu. Ilpsimast u oGparHas
MIPOMOPLIMOHAIBHOCTH

Peanbnpie 3aBucumocTtu. Ilpsimast u oGparHas
MIPOMOPIIMOHAIBHOCTH

KontponbHas padota o Teme "PannoHanpHbIe
yucna"

bykBeHHBIE BBIpOKCHHUS

Ilepemennsble. JlomycTMBbIe 3HAUEHUS IIEPEMEHHBIX
DopmyJibl

DopmyJibl

IIpeobpazoBaHre OyKBEHHBIX BBIpaKEHUH,

PACKpPLITHE CKOOOK 1 MMPpUBCACHUC HOI[O6HBIX
cl1ara€MabIixX

IIpeobpazoBaHre OyKBEHHBIX BBIpRKEHUH,

R A



32

33

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

pacKpbITHE CKOOOK U MPUBEICHUE MOA00HBIX
Cl1araeMbIxX

IIpeoOpazoBanre OyKBEHHBIX BBIPAKECHUH,
packpeITHEe CKOOOK M IPUBEJCHHE TIOJ00HBIX
cl1araeMbIxX

[IpeoOpa3oBanre OYKBEHHBIX BBIPAKECHUH,
pacKpbITHE CKOOOK M MPUBEACHHUE MOJ00HBIX
cllaraeMbIX

CBoiicTBa CTENEHU C HATYpaJbHBIM MOKa3aTeIeM
CBoIICTBa CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM
CBoiICTBa CTENEHU C HATYPAJIBHBIM MOKa3aTeIEM
MHorouneHsl

MHorouneHsl

CnosxeHune, BBIYUTAHWE, YMHO)KECHHE MHOTOYJICHOB
CnosxeHune, BBIYUTAHUE, YMHO)KEHHE MHOTOYJICHOB
CnosxeHune, BBIYUTAHWE, YMHO)KECHHE MHOTOYJICHOB
CnosxeHune, BBIYUTAaHUE, YMHO)KEHHE MHOTOYJICHOB
DopMyIbl COKPAIIEHHOTO YMHOKEHUS

DopMyIbl COKPAIIEHHOTO YMHOKEHUS

DopMyIbl COKPAILIEHHOTO YMHOKEHUS

DopMyIbl COKPAILIEHHOTO YMHOKEHUS

DopMyIbl COKPAILIEHHOTO YMHOKEHUS
Pa3ioxeHne MHOTO4YJI€HOB Ha MHOYKUTENN
Pa3noxeHre MHOTOUYJICHOB HA MHOYKUTEIIN
Pa3noxeHre MHOTO4YJICHOB HA MHOYKUTEIIN

PaznoxxeHne MHOTOYICHOB HA MHOXKHUTEIIN

B R R R R R R R R R R R R R R R BB



52

53

54

55

56

57
58
59
60

61

62

63

64

65

66

67

KonTtponsHas pabota o teme "Anredpanueckue
BbIpaykeHus"

VYpaBHeHue, npaBuia npeoOpa3oBaHus YpaBHEHHUS,
PaBHOCHUIIBHOCTb YPaBHEHH

JIuHeiiHOE ypaBHEHHUE C OJJTHOM MTEPEMEHHOM,
peuieHne IMHENHBIX YpPaBHEHUN

JIuHeitHOE ypaBHEHHE C OJJTHOM MTEPEMEHHOM,
peuieHne TMHENHBIX YpaBHEHUN

JIuHeitHOe ypaBHEHHUE C OJJTHOM MTEPEMEHHOM,
penieHne IMHENHBIX YpaBHEHUN

Pemrenne 3aga4d ¢ mOMOLIBIO YpaBHEHUN

Pemrenne 3aga4 ¢ mOMOIIBIO YpaBHEHUN

Pemrenne 3aga4d ¢ mOMOLIBIO YpaBHEHUN

Pemenue 3a1a4 ¢ mOMOIIbIO YpaBHEHHI

JIuHeitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €T0
rpadguk

JluneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0
rpaduk

CucreMa JIByX JUHEUHBIX YPABHEHUH C BYMS
MepeMEeHHbIMU

CucreMa ABYyX JMHEHHBIX YPAaBHEHHUH C ABYMSI
HepeMEHHbIMU

Cucrema ABYyX JMHEHHBIX YPAaBHEHHUH C ABYMsI
NIEPEMEHHBIMU

Cucrema AByX JMHEHHBIX YPaBHEHHH ¢ IBYMS
NIEpEMEHHBIMU

Pemenue cucreM ypaBHEHMM

A



68
69
70
71

72

73
74
75

76

77

78
79
80
81
82
83
84
85
86
87
88
89
90

Pewrenne cucrem ypaBHEHUN
Pewrenne cucrem ypaBHEHUN
Pewrenne cucrem ypaBHEHUI
Pewrenne cucrem ypaBHEHUN

KoHuTpomnsHas padora o Teme "JIMHEHHbIC
ypaBHEHHUA"

Koopaunara Toukn Ha npssMoit
Hucnossle MPOMEKYTKA
Hucnossle MPOMEKYTKH

Paccrosnane Mex 1y 1ByMsl TOYKaMH KOOPAWHATHON
psAMOM

Paccrosnane Mex 1y 1ByMsl TOYKaMH KOOPAWHATHON
NpAMOM

[IpsimoyromnbpHas cucTeMa KOOpJIUHAT Ha MIIOCKOCTH
[IpsimoyromnbpHast cucTeMa KOOpIMHAT Ha MJI0CKOCTH
[Tpumepst rpadukoB, 3a1aHHBIX (HOPMYITAMHU
IIpumeps! rpadukoB, 3a1aHHBIX GopMyaamMu
ITpumeps! rpadukoB, 3a1aHHBIX GopMyaamMu
IIpumeps! rpadukoB, 3a1aHHBIX GopMyaamMu
Urenue rpaukoB peanbHbIX 3aBUCUMOCTEN
UreHue rpaukoB peanbHbIX 3aBUCUMOCTEN
[Tonsitne pynkuuu

I'paduk pynkum

CaoiicTBa (hyHKIUH

CsoiictBa (hynkuuit. JIuneinas pyHKus

HpOMe)Ky’TOLIHaH arTeCTaluAa

R A

[EN
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91 JIuneiinas QpyHKIHA 1

92 [Toctpoenue rpaduka IMHEHHON QyHKINN 1

93 IToctpoenue rpaduka ITMHEHHON QyHKINN 1

94 I'padux pynkmm y =[x| 1

95 I'padux pynkmmm y =[x| 1

96 KonTponsnas pabora no teme "KoopauHatsl u 1
rpaduxu. @yHkuun"

97 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJ0OB Kypca 1
7 knacca, 00001IeHrE 3HAHNI

98 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJOB Kypca 1
7 xyacca, 0000IIeHIEe 3HAHMHI

99 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB Kypca 1
7 xiacca, 0000IIeHIEe 3HAHMUI

100 [ToBTOpEHME OCHOBHBIX OHATUIM U METOJ0B Kypca 1
7 xiacca, 0000IeHIEe 3HAHUI

101 Hrorosas koHTpoJbHAs paboTa 1

102 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOI0B Kypca 1

7 xiacca, 0000IIeHHEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102



8 KUIIACC

Ne i/t

12

13

14

15

16
17

Tema ypoka

KBanpartHblil KOpeHb U3 yncia
[TonsiTHE 006 MppaLIMOHAIILHOM UYHCIIe

JlecsiTuuHbIe MPUOIMKEHNS UPPALMOHATIBHBIX
4yHCell

JlecsiTuuHbIe MPUOIMKEHNS UPPALMOHATIBHBIX
qucell

JlelicTBUTENbHBIC YHCTIA

CpaBHEHHE ACHCTBUTEIBHBIX YHACEIT

CpaBHEHHE ACUCTBUTENBHBIX YHCEIT
ApubMeTnueckuii KBaJipaTHBIN KOPEHB
YpaBHeHue Buga x> = a

CaoiicTBa apr(METHUECKUX KBAIPATHBIX KOPHEH
CpoiicTBa aprMETHYECKUX KBaIPATHBIX KOpHEH

[IpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUH,
COJIeprKalIuX KBaJIpaTHbIE KOPHU

[IpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUH,
COJIeprKalIuX KBaJIpaTHbIE KOPHU

[IpeoOpa3oBaHue YUCIOBBIX BBIPAKECHUN,
COJIeprKalIuX KBaIpaTHbIE KOPHU

[IpeoOpa3oBaHKe YUCIOBBIX BBIPAKEHUH,
CoJIepXKaIIuX KBaJpaTHbIE KOPHU

Crernens ¢ OCJIBIM ITIOKa3aTcJICEM

CTaH,Z[apTHaH 3alluCh YHcCja. PaSMCpBI 00BEKTOB

KoandecTBO 9acoB

Bcero

Y

KonTpoJsbHbie padoThl



18
19
20
21
22
23
24

25

26

27

28

29

30

31
32
33
34

35

OKpPY’KaIOILEro Mupa (0T 3JIEMEHTAPHBIX YACTHI] JI0
KOCMHYECKUX 00BEKTOB), [UIUTEIBHOCTh IPOLIECCOB
B OKPYKAIOIIIEM MUPE

CBONCTBA CTENEHU C LIENbIM [TOKa3aTeIeM
CBONCTBA CTENEHU C LIENBIM [TOKa3aTeIeM
CBONCTBA CTENEHU C LIENIbIM [TOKa3aTeIeM
CBONCTBA CTENEHU C LIENbIM [TOKa3aTeIeM
CBONCTBA CTENEHU C LIENIbIM [TOKa3aTeIeM
KBagpartHslii TpéxuneH

KBagpartHslii TpéxuneH

Pa3znoxenne kBagpaTHOTO TpEXUICHA HA
MHOHUTEIHN

Pa3noxxenue kBazpaTHOro TpéxuieHa Ha
MHOKHTEIHN

KontponbHas padota o temam "KBaapaTHbie
kopuu. Crenenu. KBagpaTHelii TpexusieH"

AnrebOpaunveckas 1po0b

HOHYCTI/IMBIG 3HA4YCHUA IICPEMCHHBIX, BXOIAIUX B
anre6pa1/1quKHe BBIPAKCHU S

[[OHYCTI/IMBIG 3HaA4YCHUA IICPEMCHHBIX, BXOJAIUX B
anre6panquKHe BBIPpAKCHUS

OcHoBHOE CBOICTBO anredbpandeckoi Apoodu
Coxkpaienue npobeit
Coxparienue apooeit
Coxparienue apooeit

CrnosxeHue, BBIYUTaHUE, YMHO)KEHHE U JICTICHNE
anreOpandeckux Ipooei

N N T = T =

R Y



36

37

38

39

40

41

42

43
44
45
46
47
48
49
50
51
52
53
54
55

CHO)KCHI/IC, BbIYUTAHUC, YMHOXKCHUC U OCIICHUC
anreOpandeckux aApooeit

CJIO)KCHI/IG, BbIYUTAHUC, YMHOXKXCHUC U OCIICHUC
anreOpandeckux Ipooeit

CJIO)KCHI/IG, BbIYUTAHUC, YMHOXKCHUC U NCIICHUC
anreOpandeckux Ipooeit

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
anredpanveckue 1poou

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIITIX
anredpanveckue Ipoou

[IpeoOpa3oBaHue BBIpaKEHHIA, COACPIKAIITIX
anredpanveckue Ipoou

KounTponbHas paborta no teme "Anredpandeckast
TpoOp"

KBanpaTHoe ypaBHEeHHE

Henonnoe kBagpaTHOe ypaBHEHUE

Henonnoe kBagparHoe ypaBHEHUE

Popmyiia KOpHEW KBapPATHOIO YPaBHEHUS
dopmyna KOpHEW KBaIpaTHOTO YpaBHEHUS
dopmyna KOpHEW KBaIpaTHOTO YpaBHEHUS
Teopema Buera

Teopema Buera

Peuienne ypaBHeHUH, CBOASIIMXCS K KBaAPATHBIM
Peutenne ypaBHeHUH, CBOASIIMXCS K KBaPATHBIM
[Ipocreiime npoOHO-pallMOHANBHBIE YpaBHEHUS
[Ipocreiime qpoOHO-pallMOHANBHBIE YPaBHEHUS

Penienne TEKCTOBBIX 3a4a4 ¢ MOMOIIBIO

-
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56

57

58

59

60

61

62

63

64

65

66

67

KBaJPaTHBIX YPaBHEHUU

Pemrenne TEKCTOBBIX 3374 C IIOMOLIBIO
KBaJPaTHBIX YPaBHEHUU

KonTtposnsHast padbota no teme "KBaaparueie
ypaBHeHus"

JInneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU, €TI0
rpaduk, mpuMepsl pelieHns! ypaBHEHUN B LIEJIbIX
YHUCIax

JInneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU, €TI0
rpaduk, mpuMepsl perieHns! ypaBHEHUN B LIEJIbIX
YHUCIax

JInneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU, €T0O
rpaduk, mpuMepsl pelieHns! ypaBHEHUN B LIEJIbIX
yuciax

Pemenue cucteM AByX JTMHEHHBIX YpPaBHEHUN C
JBYMsI IEPEMEHHBIMU

Pemenue cucteM AByX JTMHEHHBIX YpPaBHEHUN C
JBYMsI IEPEMEHHBIMU

Pemenue cucteM AByX JIMHEHHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

[Ipumeps! perieHust cucTeM HeIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU

[IpumepsI perieHust cucTeM HeIMHEHHBIX
ypaBHEHUH C ABYMS IEpEMEHHBIMU
I'padmyeckas nuHTEpIIpeTaLIds YPAaBHEHUS C ABYMS
MEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPAaBHEHUI C
JBYMSI IIEPEMEHHBIMU

I'paduueckast UHTEpIIpEeTALUs YPAaBHEHUS C ABYMS
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IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

Pemenue TeKCTOBBIX 337124 C TOMOIIBIO CUCTEM
YpaBHEHUU

Pemenue TekcTOBBIX 33/1a4 C TOMOIIBIO CUCTEM
YpaBHEHUU

Pemenue TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM
YpaBHEHUU

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA
HepaBeHcTBO ¢ 0HOM ITEpEMEHHON

JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX
pelenue

JIuHeitHbIe HEpaBEHCTBA C OHOM MEPEMEHHOM U UX
pelieHne

JIuHeiiHbIe HEpaBEHCTBA C OJHOM MEPEMEHHOM U HX
pelenue

CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX PEIICHUE

CucTteMbl TUHEUHBIX HEPABEHCTB C OJIHOU
MEPEMEHHOM U UX pEIICHUE

CucTteMbl TUHEUHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX pEIICHUE

N3o0paxkenue perieHus TMHEHHOTO HEPaBEHCTBA U
HX CUCTEM Ha YUCIIOBOM MPAMOU

N3o0paxkenue perieHus THHEHHOTO HEPaBeHCTBA U
HX CUCTEM Ha YUCJIOBOM MPSMOU
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KonTtponsHas padota no temam "HepaBeHcraa.
Cucremsl ypaBHeHUi"

[NonsiTne GyHKIHH

OO6uacTh onpeesieHsi 1 MHOYKECTBO 3HAUYCHUN
GbyHKITIT

CriocoObl 3a1anust QyHKIMMA

I'paduk pynkmm

CpoiicTBa (hyHKIIMH, UX OTOOpakeHHEe Ha rpaduke
[IpomexxyTouHas arrectauus

Urenue u nocrpoeHue rpaduxoB GyHKITUH.
[Ipumeps! rpa@ukoB GyHKINN, OTPAKAIOIIUX
peasibHbIe MPOIIECChHI

OYHKINMH, OTIMCHIBAIOILIUE MPIMYIO U 00paTHYIO
MPOIMOPLIMOHAIbHBIE 3aBUCUMOCTH, UX TpaduKu

I'unepbona

['unepbona

I'padux bynkuum y = x>

I'padux bynkuum y = x>

OyHkuu Yy =X?, Y = X3, y = VX, y = [x|; rpaduueckoe
peuieHue ypaBHEHU U CUCTEM YpaBHEHUI
Oynkuuu Yy =X2, y = X3, y = VX, y = |x|; rpaduueckoe
pellieHrne ypaBHEHUI U CUCTEM YpaBHEHHIA

[ToBTOpEHUE OCHOBHBIX MOHATHN  METOJIOB KYpCOB
7 u 8 xiaccoB, 0000IIeHEe 3HAHUIH

[ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB KypCOB
7 u 8 xiaccoB, 0000IIeHE 3HAHUIH

HOBTOpeHI/Ie OCHOBHBIX ITIOHSATHH U METOJOB KypCOB

R A N

R Y



7 u 8 xi1accoB, 0000IIeHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX NOHATUI U METOJ0B KYpCOB

100
7 u 8 Ki1accoB, 0000IIEHNE 3HAHUN
101 Hrorosas koHTpoJbHAs paboTa
102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KYpCOB

7 u 8 Ki1accoB, 0000IIeHNE 3HAHUN
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME

102



9 KUIIACC

Ne i/t

© 0 N O

11

12

Tema ypoka

PanmonaneHbie ynciia, uppaluoHaIbHbIC YUCIa,
KOHEUYHbIE U OECKOHEYHbIE JECATUIHBIEC IPOOH
MHO0KecTBO JeHCTBUTEIBHEBIX UHCE;
JICUCTBUTEIIBHEIC YMCIIa KAK OSCKOHEUHBIC
NECSITUUHBIE TPOOH

B3anmMHO 0JHO3HAYHOE COOTBETCTBUE MEKTY
MHOKECTBOM JI€HCTBUTENBHBIX YHCET U
MHO»ECTBOM TOYEK KOOPAMHATHOM MpAMOM

CpaBHEHME NEVCTBUTENBHBIX YHCEIL,

apupMeTHIECKUE IEHCTBUS C IEHCTBUTEIIBHBIMU

qHuCJIaMHu

[MpubnmxEHHOE 3HAYCHNE BEIMYHHBI, TOYHOCTb
MIPUOJTMKECHUS

OxpyriieHne yncen

OxpyriieHne yncen

IIpukuaxa v OLEHKa Pe3yIbTaTOB BHIYMCICHUN
IIpukuaxa v OLEeHKa pe3yIbTaTOB BHIYMCICHUN
JIuneiinoe ypaBHeHue. Pelienue ypaBHeHUH,
CBOASIIMXCA K JIMHEHHBIM

JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUN,
CBOJAIIUXCA K JIMHEHHBIM

KBagpatHoe ypaBHeHue. Penenue ypaBHEeHHI,
CBOJSIIIIMXCS K KBAJPAaTHBIM

KoandecTBO 9acoB

Bcero

R N

KonTpoJsbHbie padoThl
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21

22

23

24
25

26

27

28

29

KBanpatHoe ypaBHeHue. Pelienue ypaBHEHU,
CBOJISIIMXCA K KBaJpPaTHbIM

bukBanpaTHble ypaBHEHUS
bukBanpaTHbie ypaBHEHUS

[Ipumepsl penienust ypaBHEHUN TPEThEU U
YETBEPTOM CTENEHEN Pa3JIOKEHUEM HA MHOKHUTEIN

[IpuMeps! perieHust ypaBHEHHUM TPETheU U
YETBEPTOM CTENEHEN Pa3JIOKEHUEM HA MHOKHUTEIN

Pemrenne npoOHO-paliMOHATBHBIX YPaBHEHUH
Pemenne npoOHO-paniMOHATBEHBIX YPaBHEHUI

Pemienue TekcToOBBIX 3a7a4 anredpandeckum
METOJI0OM

Pemrenne TeKCTOBBIX 3a7a4 anreOpandecKum
METOA0M

Pemenne TeKCTOBBIX 3a7a4 anreOpandecKum
METOA0M

KonTtponbHas padoTa o Teme "YpaBHEHUS C OJTHOM
nepeMeHHon"

VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk
VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk

Cucrema ABYX JMHEHHBIX YPAaBHEHHH C ABYMsI
NepEMEHHBIMU U €€ pelleHne

CucreMa ABYyX JMHEHHBIX YPAaBHEHHUH C ABYMSI
IIEPEMEHHBIMU U €€ PEILLECHUE

CucreMa ABYyX JMHEHHBIX YPAaBHEHHUH C ABYMS
IIEPEMEHHBIMU U €€ PEILlICHUE

CucreMa AByX JMHEHHBIX YPAaBHEHHH C IBYMS
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36

37

38
39

40

41

42

43

IIEPEMEHHBIMU U €€ pEIlICHUe

Pewrenue cucrem IByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEMHOE, a APYrO€ — BTOPOH CTEIIEHU

Pewmrenne cucrem IByX ypaBHEHUH, OHO U3
KOTOPBIX JIMHEMHOE, a APYrO€ — BTOPOH CTEIIEHU

Pemrenne cucrem ByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTEIEHU

Pemrenne cucrem 1ByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEMHOE, a APYroe — BTOPOH CTEIEHU

I'paduaeckas nHTEpIIpETALNS CUCTEMBI YpaBHEHUH
C IBYMS MIEPEMEHHBIMHU

Pemenue TeKCTOBBIX 33124 alNreOpandecKum
CIIocooom

Pemenue TeKCTOBBIX 3a71a49 alnreOpandecKum
Ccocooom

KonTtponbHas padota o teme "Cucremsl
ypaBHEHHI"

YucnoBele HEPABEHCTBA U UX CBOMCTBA

YucnoBele HEPABEHCTBA U UX CBOMCTBA

JIuHeiiHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOM U MX
pelieHne

JIuHeliHble HEPABEHCTBA C OJHON IEPEMEHHOM U UX
pelieHne

JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX
peuieHue

CucremMbl TMHENHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOM U UX PELICHUE
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53
54
55
56

57

58

59

60

61

CucreMbl TMHEIHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pelICHUE

CucreMbl TMHEHHBIX HEPABEHCTB C OJHOMI
IIEPEMEHHOM U UX pelLICHUE

KBagparHble HEpaBEHCTBA U UX PEIICHUE
KBagparHble HEpaBEHCTBA U UX PEILICHHE
KBagparHble HEpaBEHCTBA U UX PEIICHUE
KBagparHble HEpaBEHCTBA U UX PEILICHHE
KBagparHble HEpaBEHCTBA U UX PEIICHUE

I'padmueckas nHTEpIIpETaLIs HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMs [IEPEMEHHBIMU

['padmueckas nHTEpHIpETALIs HEPABEHCTB U CUCTEM
HEPABEHCTB C JIBYMsI IICPEMEHHBIMH

KontponbHas padota o Teme "HepaBencrra"
Ksanparnunas gynkmus, e€ rpadux u cBoiicTBa
Ksanparnunas gynkmus, e€ rpadux u cBoiicTBa
KBanparuunas ¢pynkmus, e€ rpaduk u cBoicTBa
[Tapaboua, KOOpAMHATHI BEPIIUHBI TAPa0OJIBL, OCh
CUMMETPUHU NTapaloJIb

[Tapaboua, KOOpAMHATHI BEPUIMHBI TApa0OIIbl, OCh
CUMMETPUHU TTapaloJIbI

[Tapaboua, KOOpAMHATHI BEPUIMHBI TAPaOOIIbI, OCh
CUMMETPUHU TTapaloJIbI

[Tapabouna, KOOpAMHATHI BEPUIMHBI TAPaOOIIBI, OCh
CUMMETPUHU TTapalOJIbI

[Tapabona, KOOpAMHATHI BEpIIMHBI ApadoJIbl, OCh
CUMMETPHUHU NapadoIIbl

N N Y

R A Y
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[Tapabona, KOOpAWHATHI BEPIIMHBI TAPA0OJIbI, OCh
CUMMETPHH NapadoIIbI

I'paduxu Gynxomii: y = kx, y =kx + b, y=k/x, y=x3,
y=vX, y=[X]
I'padukn pynkumii: y = kx, y = kx + b, y=Kk/X, y=x3,
y=vX, y=[X]
I'paduku pynkumii: y = kx, y = kx + b, y=k/x, y=x>,
y=vX, y=[X]
I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x>,
y=vx, y=[X]
I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x>,
y=vx, y=[X]
I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x>,
y=vX, y=[X]

KontponbHas padota o teme "OyHKiun"
TlousiTie YnCcIOBOM MOCIIENOBATEILHOCTH
3ajjaHue NOoCIeI0BATEIbHOCTU PEKYPPEHTHON
dhopmyoit u popMyioi N-ro wieHa
Apugmerrueckas 1 reoMeTpudeckas Iporpeccuu
Apugmernueckas 1 reoMeTpudeckas Iporpeccuu
®opmyibl N-ro wieHa apupMeTHIecKoil u

reOMETPUUECKON POTPECCHit, CyMMBI IEPBBIX N
YJICHOB

®opmyisl N-ro wieHa apupMeTHIecKoil u
TFE€OMETPUYECKON IIPOTPECCHUI, CyMMBI IEPBBIX N
YJIEHOB

®opmynsl N-ro wieHa apupMeTHIecKoil u
TFE€OMETPUYECKON IIPOTPECCHUM, CyMMBI IEPBBIX N
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YJICHOB

®opmynbl N-ro wieHa apuPpMEeTHIECKOH U
r€OMETPUYECKON ITPOrpeECCUil, CyMMBI IIEPBBIX N
YJICHOB

®opmyitel N-To WwieHa apuPpMETHIECKOH U
reOMETPUYECKON ITPOrpeECCUil, CyMMBI ITEPBBIX N
YJIEHOB

N300pakeHue uieHoB apuPMeTHIECKON U
r€OMETPUYECKON MPOrpecCUil TOUKaMu Ha
KOOPJIMHATHOM MJIOCKOCTH

N300pakenue uieHoB apuQMeTHIecKo 1
TF€OMETPUYECKON MPOTrpeCCUil TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH

JIMHEHBIN U SKCIOHEHIIUAIbHBIA POCT
CIokHbI€ POIEHTHI

CIoKHbI€ POLEHTHI

KontponbHas padota o teme "HucioBsie
nocJjeaoBaTeabHoCTH"

[ToBTOpenue, 060061IeHNE U cUCTeMaTU3alus
3HAaHUM. 3aMuCh, CpaBHEHUE, ACHCTBUS C
JNEHUCTBUTEIbHBIMU YUCIIAMU, YUCIIOBAs psAMast
[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3aluUs
3HaHu#. [IpoLeHThI, OTHOIIEHUS, TPONOPLUU
[ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus
3HaHuil. OKpyrieHue, npudamKeHne, OlleHKa
[ToBTOpEeHue, 00001IeHNE U CUCTEMAaTH3ALHS
3HaHMU. Perenne TekCToBBIX 3a1a4
apu(pMETHYECKUM CIIOCOO0M
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[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIS
3HaHU. Pemenre TeKCTOBBIX 3a1a4
apu(METHIECKIM CIIOCOO0M

[IpomexxyTouHas arrectauus

[ToBTOpeHue, 0600IICHNE M CUCTEMATH3ALHS
3Hanui. [IpeoOpazoBanue anredOpanvaecKkux
BI)Ipa)KCHI/II\/JI, JOIMYCTUMBIC 3HAYCHU A

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATU3AIIHS
3HaHui. [IpeoOpazoBanue anredOpandecKkux
BBIpa)KeHI/II\/II, JOITYCTUMBIC 3HAYCHUA

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHui. [IpeoOpazoBanue anredOpanvaecKux
BBIpa)KeHI/II\/II, JOITYCTUMBIC 3HAYCHUA

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHu#. [IpeoOpazoBanue anredOpanvaecKux
BBIPQKCHUH, TOMTYCTUMbBIC 3HAYCHUS

[ToBTOpEeHME, 0000IIIEHNE U CHCTEMATH3AITUS
3HaHUM. OYHKIMK: TOCTPOCHUE, CBOMCTBA
M3Y4YEHHBIX (QYHKIUN

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS
3HaHui. OYHKIUU: TOCTPOCHHE, CBOMCTBA
W3YYEeHHBIX (QYHKIUH

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 AT
3HaHui. yHKIMK: TOCTpPOEHUE, CBOMCTBA
W3YYEeHHBIX (QYHKIUH

[ToBTOpEHue, 06001IeHNE U cCUCTeMaTU3alIUs
3HaHUU. OyHKIMU: TOCTPOECHUE, CBOMCTBA
W3Y4YEeHHBIX (QYHKIUH



[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIS
99 3Hanuil. [ paduueckoe pemieHne ypaBHEHUH U UX 1
CHCTEM

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AIHS

100 3Hanuil. ['paduueckoe pemieHne ypaBHEHUH U UX 1
CHCTEM

101 Hrorosas koHTposbHAs paboTa 1

102 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Anre6pa, 7 xinacc/ lopodees I'.B., CyBoposa C.b., bynumosuu E.A. u apyrue,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Anre6pa, 8 kiacc/ Jopodees I'.B., CyBopora C.b., bynumosuu E.A. u npyrue,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey
» Anre6pa, 9 xiacc/ lopodees I'.B., CyBoposa C.b., byaumosuu E.A. u apyrue,

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»
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Anrebpa. [lunaktuaeckue Mmarepuaibl. 7 kiacc - EBcradrena JLII., Kapm A.IL.,
AxtumonepHoe o6miectBo «M3narensctBo «IIpocBemienue»

Anrebpa. lunaktTuaeckue matepuaisl. 8 kinacc - EBcradrena JLII., Kapm A.IL.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue»

Anrebpa. lunaktTuaeckue matepuainsl. 9 knacc - Escradrena JLII., Kapm A.IL.,
AxmmonepHoe obmectBo «M3narensctBo «IIpocBemenue»

Anre6pa. Koarponbabie paboThl. 7-9 Kitacchl: mocooue ass
001eo0pa3oBaTeIbHBIX OpraHu3aIii. , AKIIMOHEpHOE 001ecTBO «M3/1aTenbcTBO
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MHUHHUCTEPCTBO HPOCBEIIEHUSA POCCHIICKOI OEJEPAIINN
/enaprament o6pasosanns Espeiickoii aBTonomuoii 061acta
Otaen o6pazoBanns AAMHHHCTPAUHH MYHHUHNAJILHOIO 06pa3oBanns
"O6ay4encknii MyREUANAIbLADII paiion"

MKOY COII No9 i1 M3BecTKOBBI

PACCMOTPEHO COI'JTACOBAHO YTBEPXAEH
PyxoBoaurens I1IMO 3am. mupexropa no VBP I{W :
/

T2 27 e 57 %
4 /7

H. IT. Hecreposa O. A. Epemeesa £ JL C. lymunuua
[Tpotokon Ne 1 ot «21» 08 oT «25» 08 2023 r. Ipukas Ne 60 ot «25» 08
2023 r. 2023 1.
PABOYAS ITIPOT'PAMMA
(ID 371070)

y4ebHoro Kypca «Aare6pa»

Jutst obyqaromuxcs 7-9 kaaccos

n. U3BecrkoBbiii 2023





MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
JenapramenT oOpaszoBanusi EBpeiickoii aBTOHOMHO# 00/1acTH
OTtaes o0pazoBaHus AAMUHUCTPALMU MYHHIMIIAJILHOTO 00Pa30BaHMS

"O0Jry4eHCKHMII MyHMIMNIAJIbHBIN paiioH"

MKOY COHI Ne9 1 U3BecTKOBBIM

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBogurens IIMO 3am. nupexropa o YBP  Jlupektop

H. II. Hectepona O. A. EpemeeBa JI. C. lllymununa
ITpotokon Ne 1 ot «21» 08 ot «25» 08 2023 . [Tpuka3 Ne 60 ot «25» 08
2023 . 2023 1.
PABOYASA ITPOT'PAMMA
(ID 371070)

yueOHOro Kypca «Aaredpa»

U1 oOydJaromuxcs 7-9 KiaccoB

n. U3BecTtroBblii 2023





HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyuenue  anreOpe  mTpeArnojaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM





IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).





COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHE palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJdbHBIM TIOKa3aTeJIeM: OIpejeseHue, npeoOpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beraucienus no ¢popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CreneHp MHOrousieHa. Cio)KeHue, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHUS, IMpaBujia TPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JIuneliHoe ypaBHEHHE C IBYMsI IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN





Koopaunara Toukn Ha npsmoil. UuciioBsle IpOMEXYTKU. PaccTosiHue Mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'padmueckoe peiieHre TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucna. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TIPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEHW U WX MPUMEHEHHUE K TPE0oOPa30BAHUIO YHCIIOBBIX BBIpaKEHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllKiCh YNCIA.

AJire0panvecKne BbIpasKeHH s

KBanparselii  TpEXWiieH, pas3jgoXKEHHE  KBAJApPaTHOrO TpPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ajredpanyeckoil apooOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHble BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIUXCS K JUHEHHBIM U KBaJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUN C JBYMsSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUcTeM
HEJIMHENHBIX YPABHEHUH C IByMs IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DyHKIUN

[Tonsitne ¢ynkmuu. OOIacTh OMpeAeNeHUs W MHOXKECTBO 3HAYCHUH
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'padpux dbynkumn. YUrtenne cpoiictB dyHkumu mo e€ rpaduxy. [Ipumeps
rpauKoB (QYHKIIHUI, OTPAXKAIOIIKNX PEATbHbIE TPOIIECCHI.





OYHKIUM, OMHUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIILHbBIC
3aBrcHMocTH, uX rpaduku. Oyuknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCENI U KOOPAUHATHOW MIPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTH TPOILIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika v oleHKa pe3yabTaToB BHIYMCICHU.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIU.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. PemieHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUHA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapadOIIbL.

Ipaduxu Gynxmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpPeccHu





IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynel N-ro uieHa
apu(pMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHne WiIEHOB apu(PMETUUYECKOM M TE€OMETPUYECKOW MpOrpeccuit
TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIOHEHIMAJIbHBI POCT.
Ci10HBIE IPOLICHTBHI.





IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYECKOe BOCTIMTAHUE:

OpOsIBIGHHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCHICKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ay
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUAYATBLHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4eCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoB €€ Pa3BUTHUS M 3HAUYUMOCTH JUJISi PA3BUTHUSA LIMBUIIM3AIUH,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEeSATENbHOCTH;





6) ¢usuyeckoe BocnuTaHue, GOPpMHPOBAHHME KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX IOCJIEICTBUM MJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIUHA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMATHYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBaTH M  MPEoOpPa30OBHIBATh  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;





BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM  JJIsL  BBISBICHUS ~ 3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJOKHBIE JOKA3aTeIbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASMIMN ¢ Yy4€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATEILHO YCTAaHABIWBAaTh HWCKOMOE W JaHHOE, (OopMUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 00OOIIECHUST M BBIBOJIBI IO PE3YJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy TmpeacTaBieHHs WHGOPMAIMM W WIUTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHHI





BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXKICHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe hOpMYITUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXXJ1aTh TPOIIECC M PE3YJIBTAT PabOThI, 0000IIATh MHECHHUS HECKOJIBKUX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CHOCOO PEIICHHS ¢ y4ETOM HMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa pelieHrus MaTEMaTUYEeCKOM 3a1auH;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
1 YCJIOBUSAM, OOBSICHATHh MPUUYUHBI TOCTWKEHUS WU HEIOCTHXKEHUS 11EJIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.





NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE U MHChbMEHHBIE MNPUEMBI, apudmeTudyeckue
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OoT oHOM (GOPMBI 3aMKUCH YKCEN K Apyrou (mpeodpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUIIKY U OIIEHKY Pe3yJibTaTa BHIYUCICHUM, OIIEHKY 3HAYEHUM
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIMYHUH, IPOLUEHTaMH, HHTEPHPETHUPOBATH
pe3yAbTaThl pELICHUs 3aAad ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHUS y4eOHOro MaTepuana.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXXEHUE OJIHOWIEHA HAa MHOTOYJIEH M MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh MpeoOpa3zoBaHUsi MHOTOWICHOB ISl PEUICHUS PA3IUYHBIX 3a7a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.





YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOU IIEPEMEHHOM, NPUMEHsAS IpaBuia
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JUHEHHBIX
YpPaBHEHHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATh YHCIIOBbIE IPOMEKYTKH Ha
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA WU3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPA(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYalOmMMICS TIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
4yuces JJis CPaBHEHUs, OKPYTJICHHS U BBIYMCICHUH, N300paXkaTh NEHCTBUTEIbHbIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BBIPAXKEHUW, COJAEpPKAIIUX KBAJApPATHbIE KOPHHU, HCIOJIB3YS
CBOWCTBA KOPHEMN.





Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
npeoOpa3oBaHus BEIPAKCHHM, COACPIKAIIUX CTEMIEHHU C IEITBIM MTOKa3aTEeIeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATH MpeoOpa3oBaHus BEIPAKCHHMA IS PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE TIpOCTEHIIINE UCCACAOBAHMS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHCHUEM rpadUUuECKUX MPECTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIETd C TIOMOIIBIO COCTaBJIEHUS YpPAaBHEHUS WJIM CHCTEMBbl YpaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyueckyro WILIIOCTPAllMI0O MHOXKECTBA PpEUICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBa (PyHKIMH 1O €€ rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIIOPSIIOYMBATH PAIIMOHATLHBIC M HPPAITMOHATLHBIC YHCTIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.





Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTENIITNE TPOOHO-pAIlMOHATBLHBIE YPaBHEHHUS.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIByX YPABHEHUM C ABYMS IIEPEMEHHBIMMU.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paKaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKMCJIOBOW MPSMOM, 3aMUCHIBATH PEIIEHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYMCIICHUS C  HWCIOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.





Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOU JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).





TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoanyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (UG poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
Yucna u BeUUCIeHUs. ParnoHanbpHbIe 25 1 bu6morteka [IOK
yucna https://m.edso0.ru/7f415b90
bu6morteka [IOK
27 1
AJIrCOPAHICCKHE BbIpaXCHIA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
Y PaBHCHHS H HEPABCHCTBA 0 https://m.edso0.ru/7f415b90
bu6moreka [IOK
. 24 2
Koopauratet u rpadpmii. Gynkiun https://m.edso0.ru/7f415b90
[ToBTOpeHue u 0000ImIEHNE 6 1 Bubamorexa [IOK

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

OBIIEE KOJJMYECTBO YACOB II10 ITPOIPAMME 102 6



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 KUIIACC

Ne i/t

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Uucna u Beruucnenus. KpagpatHeie KOpHH

Uucna u BeraucieHus. CTEIeHs ¢ OEJIbIM
IIOKa3aTcJIEM

AnrebpandecKkue BbIpaKEHHUSL.
KBagpartHslii TpéxuneH

AnrebpandecKkue BbIpaKEeHHUSL.
Anrebpanyeckas 1poOb

YpaBHenus u HepaBeHCTBA. KBasipaTHbie
ypaBHEHUS

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI
ypaBHEHUH

VYpaBHenus u HepaBeHCTBA. HepaBeHncTBa
OyHKiU. OCHOBHBIE TOHATHS
Oynkuuu. Yuciaosbie GyHKINUN

[ToBTOpEeHUE M 0000IIECHNE

KoaudecTBo 4acoB

Bcero

15

15

15

13

12

102

KonTtpoJbHbie
padoThbI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

bu6morteka [IOK
https://m.edsoo.ru/7f417af8
bu6morteka [IOK
https://m.edsoo.ru/7f417af8
bu6moreka [IOK
https://m.edsoo.ru/7f417af8
bu6moreka [IOK
https://m.edsoo.ru/7f417af8

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

bu6moreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
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

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



9 KUIIACC

KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)

KonTtpoJbHbie
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PECYPChI
padoThbI

Ne i/t

Uucna v BeiuncieHus. JleicTBUTENbHBIE bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08

YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuotexa [JOK
OJHOM EPEMEHHOM https://m.edsoo.ru/7f419d08
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7£419d08
bu6moreka [IOK
1
Dymicuim 16 https://m.edso0.ru/7f419d08
bu6moreka [IOK
15 1
HHCIIOBEIE IOCIE/IOBATEIE HOCTH https://m.edso0.ru/7f419d08
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 5 bu6moreka [IOK
3HAHUM https://m.edso0.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 102 7
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

10
11
12
13
14

15

16

Tema ypoka

[TonATHE panMOHANBHOIO YKCIa

Apudmernueckue AeMCTBUS C pallMOHAIbHBIMU
YUCIIAMH

Apudmernueckue AEMCTBUS C palliOHAIbHBIMU
YUCIIAMH

Apudmernueckue AeMCTBUS C palliOHATbHBIMU
YUCIIAMH

ApubdmMeTrnueckne TeUCTBUS C PAIHOHATILHBIMU
qHuclaMu

ApubdmMeTrnueckne TeUCTBUS C PAIHOHATLHBIMU
qyuclaMu

CpaBHeHI/Ie, YIIOPpAAOYHUBAHUE pallMOHAJIBHBIX YHUCEII
CpaBHeHI/Ie, YIIOPpAAOYHUBAHUE pallMOHAIBHBIX YHUCEII
CpaBHeHI/Ie, YIIOPpAAOYHUBAHUE pallMOHAJIBHBIX YHUCEII
CreneHs ¢ HaTypajJlbHBIM II0Ka3aTcJIeM
CreneHs ¢ HaTypaJIbHBIM I1OKa3aTCJICM
CreneHs ¢ HaTypaJIbHBIM I1OKa3aTCJICM
CreneHs ¢ HaTypaJIbHBIM I1OKa3aTCJICM
Crernens ¢ HaTypaJIbHBIM IIOKa3aTCJICM

Perienne 0CHOBHBIX 3a/1a4 Ha IPpOOH, IPOLICHTHI U3
peanbHON MPaKTUKU

Pemenne oCHOBHBIX 3aJja4u Ha IlpO6I/I, IMPOLICHTHI U3

KoaunyecTBo 4acoB

Bcero

[EEN

R N T e = T Ny B

KonTpoJsbHbie padoThl





17

18

19

20

21

22

23

24

25

26
27
28
29

30

31

peanbHOM IPAKTUKH

Pemenne ocHOBHBIX 3a/1a4 Ha JpOOU, IPOLIEHTHI U3
peanbHOM IPAKTUKH

Pemenne ocHOBHBIX 3a/1a4 Ha JpOOU, TPOLIEHTHI U3
peanbHOM IPAKTUKH

[Ipu3Haky nenuMoCTH, pa3ioKEeHHsI HA MHOKUATEIN
HaTypaJIbHBIX YUCE

[Ipu3Haky nenuMocCTH, pa3iloKeHUsl Ha MHOKHTEIN
HaTypaJIbHBIX YUCEN

Peanbnbie 3aBucumocTu. [Ipsimas u o6paTHas
MIPONOPIUOHAIBHOCTH

Peanbnbie 3aBucumoctu. [Ipsimas u o6paTHas
MIPONOPIUOHAIBHOCTH

Peanbnpie 3aBucumoctu. Ilpsimast u oGparHas
MIPOMOPLIMOHAIBHOCTH

Peanbnpie 3aBucumocTtu. Ilpsimast u oGparHas
MIPOMOPIIMOHAIBHOCTH

KontponbHas padota o Teme "PannoHanpHbIe
yucna"

bykBeHHBIE BBIpOKCHHUS

Ilepemennsble. JlomycTMBbIe 3HAUEHUS IIEPEMEHHBIX
DopmyJibl

DopmyJibl

IIpeobpazoBaHre OyKBEHHBIX BBIpaKEHUH,

PACKpPLITHE CKOOOK 1 MMPpUBCACHUC HOI[O6HBIX
cl1ara€MabIixX

IIpeobpazoBaHre OyKBEHHBIX BBIpRKEHUH,

R A





32

33

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

pacKpbITHE CKOOOK U MPUBEICHUE MOA00HBIX
Cl1araeMbIxX

IIpeoOpazoBanre OyKBEHHBIX BBIPAKECHUH,
packpeITHEe CKOOOK M IPUBEJCHHE TIOJ00HBIX
cl1araeMbIxX

[IpeoOpa3oBanre OYKBEHHBIX BBIPAKECHUH,
pacKpbITHE CKOOOK M MPUBEACHHUE MOJ00HBIX
cllaraeMbIX

CBoiicTBa CTENEHU C HATYpaJbHBIM MOKa3aTeIeM
CBoIICTBa CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM
CBoiICTBa CTENEHU C HATYPAJIBHBIM MOKa3aTeIEM
MHorouneHsl

MHorouneHsl

CnosxeHune, BBIYUTAHWE, YMHO)KECHHE MHOTOYJICHOB
CnosxeHune, BBIYUTAHUE, YMHO)KEHHE MHOTOYJICHOB
CnosxeHune, BBIYUTAHWE, YMHO)KECHHE MHOTOYJICHOB
CnosxeHune, BBIYUTAaHUE, YMHO)KEHHE MHOTOYJICHOB
DopMyIbl COKPAIIEHHOTO YMHOKEHUS

DopMyIbl COKPAIIEHHOTO YMHOKEHUS

DopMyIbl COKPAILIEHHOTO YMHOKEHUS

DopMyIbl COKPAILIEHHOTO YMHOKEHUS

DopMyIbl COKPAILIEHHOTO YMHOKEHUS
Pa3ioxeHne MHOTO4YJI€HOB Ha MHOYKUTENN
Pa3noxeHre MHOTOUYJICHOB HA MHOYKUTEIIN
Pa3noxeHre MHOTO4YJICHOB HA MHOYKUTEIIN

PaznoxxeHne MHOTOYICHOB HA MHOXKHUTEIIN

B R R R R R R R R R R R R R R R BB





52

53

54

55

56

57
58
59
60

61

62

63

64

65

66

67

KonTtponsHas pabota o teme "Anredpanueckue
BbIpaykeHus"

VYpaBHeHue, npaBuia npeoOpa3oBaHus YpaBHEHHUS,
PaBHOCHUIIBHOCTb YPaBHEHH

JIuHeiiHOE ypaBHEHHUE C OJJTHOM MTEPEMEHHOM,
peuieHne IMHENHBIX YpPaBHEHUN

JIuHeitHOE ypaBHEHHE C OJJTHOM MTEPEMEHHOM,
peuieHne TMHENHBIX YpaBHEHUN

JIuHeitHOe ypaBHEHHUE C OJJTHOM MTEPEMEHHOM,
penieHne IMHENHBIX YpaBHEHUN

Pemrenne 3aga4d ¢ mOMOLIBIO YpaBHEHUN

Pemrenne 3aga4 ¢ mOMOIIBIO YpaBHEHUN

Pemrenne 3aga4d ¢ mOMOLIBIO YpaBHEHUN

Pemenue 3a1a4 ¢ mOMOIIbIO YpaBHEHHI

JIuHeitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €T0
rpadguk

JluneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0
rpaduk

CucreMa JIByX JUHEUHBIX YPABHEHUH C BYMS
MepeMEeHHbIMU

CucreMa ABYyX JMHEHHBIX YPAaBHEHHUH C ABYMSI
HepeMEHHbIMU

Cucrema ABYyX JMHEHHBIX YPAaBHEHHUH C ABYMsI
NIEPEMEHHBIMU

Cucrema AByX JMHEHHBIX YPaBHEHHH ¢ IBYMS
NIEpEMEHHBIMU

Pemenue cucreM ypaBHEHMM

A





68
69
70
71

72

73
74
75

76

77

78
79
80
81
82
83
84
85
86
87
88
89
90

Pewrenne cucrem ypaBHEHUN
Pewrenne cucrem ypaBHEHUN
Pewrenne cucrem ypaBHEHUI
Pewrenne cucrem ypaBHEHUN

KoHuTpomnsHas padora o Teme "JIMHEHHbIC
ypaBHEHHUA"

Koopaunara Toukn Ha npssMoit
Hucnossle MPOMEKYTKA
Hucnossle MPOMEKYTKH

Paccrosnane Mex 1y 1ByMsl TOYKaMH KOOPAWHATHON
psAMOM

Paccrosnane Mex 1y 1ByMsl TOYKaMH KOOPAWHATHON
NpAMOM

[IpsimoyromnbpHas cucTeMa KOOpJIUHAT Ha MIIOCKOCTH
[IpsimoyromnbpHast cucTeMa KOOpIMHAT Ha MJI0CKOCTH
[Tpumepst rpadukoB, 3a1aHHBIX (HOPMYITAMHU
IIpumeps! rpadukoB, 3a1aHHBIX GopMyaamMu
ITpumeps! rpadukoB, 3a1aHHBIX GopMyaamMu
IIpumeps! rpadukoB, 3a1aHHBIX GopMyaamMu
Urenue rpaukoB peanbHbIX 3aBUCUMOCTEN
UreHue rpaukoB peanbHbIX 3aBUCUMOCTEN
[Tonsitne pynkuuu

I'paduk pynkum

CaoiicTBa (hyHKIUH

CsoiictBa (hynkuuit. JIuneinas pyHKus

HpOMe)Ky’TOLIHaH arTeCTaluAa

R A

[EN
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91 JIuneiinas QpyHKIHA 1

92 [Toctpoenue rpaduka IMHEHHON QyHKINN 1

93 IToctpoenue rpaduka ITMHEHHON QyHKINN 1

94 I'padux pynkmm y =[x| 1

95 I'padux pynkmmm y =[x| 1

96 KonTponsnas pabora no teme "KoopauHatsl u 1
rpaduxu. @yHkuun"

97 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJ0OB Kypca 1
7 knacca, 00001IeHrE 3HAHNI

98 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJOB Kypca 1
7 xyacca, 0000IIeHIEe 3HAHMHI

99 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB Kypca 1
7 xiacca, 0000IIeHIEe 3HAHMUI

100 [ToBTOpEHME OCHOBHBIX OHATUIM U METOJ0B Kypca 1
7 xiacca, 0000IeHIEe 3HAHUI

101 Hrorosas koHTpoJbHAs paboTa 1

102 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOI0B Kypca 1

7 xiacca, 0000IIeHHEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102





8 KUIIACC

Ne i/t

12

13

14

15

16
17

Tema ypoka

KBanpartHblil KOpeHb U3 yncia
[TonsiTHE 006 MppaLIMOHAIILHOM UYHCIIe

JlecsiTuuHbIe MPUOIMKEHNS UPPALMOHATIBHBIX
4yHCell

JlecsiTuuHbIe MPUOIMKEHNS UPPALMOHATIBHBIX
qucell

JlelicTBUTENbHBIC YHCTIA

CpaBHEHHE ACHCTBUTEIBHBIX YHACEIT

CpaBHEHHE ACUCTBUTENBHBIX YHCEIT
ApubMeTnueckuii KBaJipaTHBIN KOPEHB
YpaBHeHue Buga x> = a

CaoiicTBa apr(METHUECKUX KBAIPATHBIX KOPHEH
CpoiicTBa aprMETHYECKUX KBaIPATHBIX KOpHEH

[IpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUH,
COJIeprKalIuX KBaJIpaTHbIE KOPHU

[IpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUH,
COJIeprKalIuX KBaJIpaTHbIE KOPHU

[IpeoOpa3oBaHue YUCIOBBIX BBIPAKECHUN,
COJIeprKalIuX KBaIpaTHbIE KOPHU

[IpeoOpa3oBaHKe YUCIOBBIX BBIPAKEHUH,
CoJIepXKaIIuX KBaJpaTHbIE KOPHU

Crernens ¢ OCJIBIM ITIOKa3aTcJICEM

CTaH,Z[apTHaH 3alluCh YHcCja. PaSMCpBI 00BEKTOB

KoandecTBO 9acoB

Bcero

Y

KonTpoJsbHbie padoThl





18
19
20
21
22
23
24

25

26

27

28

29

30

31
32
33
34

35

OKpPY’KaIOILEro Mupa (0T 3JIEMEHTAPHBIX YACTHI] JI0
KOCMHYECKUX 00BEKTOB), [UIUTEIBHOCTh IPOLIECCOB
B OKPYKAIOIIIEM MUPE

CBONCTBA CTENEHU C LIENbIM [TOKa3aTeIeM
CBONCTBA CTENEHU C LIENBIM [TOKa3aTeIeM
CBONCTBA CTENEHU C LIENIbIM [TOKa3aTeIeM
CBONCTBA CTENEHU C LIENbIM [TOKa3aTeIeM
CBONCTBA CTENEHU C LIENIbIM [TOKa3aTeIeM
KBagpartHslii TpéxuneH

KBagpartHslii TpéxuneH

Pa3znoxenne kBagpaTHOTO TpEXUICHA HA
MHOHUTEIHN

Pa3noxxenue kBazpaTHOro TpéxuieHa Ha
MHOKHTEIHN

KontponbHas padota o temam "KBaapaTHbie
kopuu. Crenenu. KBagpaTHelii TpexusieH"

AnrebOpaunveckas 1po0b

HOHYCTI/IMBIG 3HA4YCHUA IICPEMCHHBIX, BXOIAIUX B
anre6pa1/1quKHe BBIPAKCHU S

[[OHYCTI/IMBIG 3HaA4YCHUA IICPEMCHHBIX, BXOJAIUX B
anre6panquKHe BBIPpAKCHUS

OcHoBHOE CBOICTBO anredbpandeckoi Apoodu
Coxkpaienue npobeit
Coxparienue apooeit
Coxparienue apooeit

CrnosxeHue, BBIYUTaHUE, YMHO)KEHHE U JICTICHNE
anreOpandeckux Ipooei

N N T = T =

R Y





36

37

38

39

40

41

42

43
44
45
46
47
48
49
50
51
52
53
54
55

CHO)KCHI/IC, BbIYUTAHUC, YMHOXKCHUC U OCIICHUC
anreOpandeckux aApooeit

CJIO)KCHI/IG, BbIYUTAHUC, YMHOXKXCHUC U OCIICHUC
anreOpandeckux Ipooeit

CJIO)KCHI/IG, BbIYUTAHUC, YMHOXKCHUC U NCIICHUC
anreOpandeckux Ipooeit

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
anredpanveckue 1poou

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIITIX
anredpanveckue Ipoou

[IpeoOpa3oBaHue BBIpaKEHHIA, COACPIKAIITIX
anredpanveckue Ipoou

KounTponbHas paborta no teme "Anredpandeckast
TpoOp"

KBanpaTHoe ypaBHEeHHE

Henonnoe kBagpaTHOe ypaBHEHUE

Henonnoe kBagparHoe ypaBHEHUE

Popmyiia KOpHEW KBapPATHOIO YPaBHEHUS
dopmyna KOpHEW KBaIpaTHOTO YpaBHEHUS
dopmyna KOpHEW KBaIpaTHOTO YpaBHEHUS
Teopema Buera

Teopema Buera

Peuienne ypaBHeHUH, CBOASIIMXCS K KBaAPATHBIM
Peutenne ypaBHeHUH, CBOASIIMXCS K KBaPATHBIM
[Ipocreiime npoOHO-pallMOHANBHBIE YpaBHEHUS
[Ipocreiime qpoOHO-pallMOHANBHBIE YPaBHEHUS

Penienne TEKCTOBBIX 3a4a4 ¢ MOMOIIBIO

-
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56

57

58

59

60

61

62

63

64

65

66

67

KBaJPaTHBIX YPaBHEHUU

Pemrenne TEKCTOBBIX 3374 C IIOMOLIBIO
KBaJPaTHBIX YPaBHEHUU

KonTtposnsHast padbota no teme "KBaaparueie
ypaBHeHus"

JInneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU, €TI0
rpaduk, mpuMepsl pelieHns! ypaBHEHUN B LIEJIbIX
YHUCIax

JInneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU, €TI0
rpaduk, mpuMepsl perieHns! ypaBHEHUN B LIEJIbIX
YHUCIax

JInneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU, €T0O
rpaduk, mpuMepsl pelieHns! ypaBHEHUN B LIEJIbIX
yuciax

Pemenue cucteM AByX JTMHEHHBIX YpPaBHEHUN C
JBYMsI IEPEMEHHBIMU

Pemenue cucteM AByX JTMHEHHBIX YpPaBHEHUN C
JBYMsI IEPEMEHHBIMU

Pemenue cucteM AByX JIMHEHHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

[Ipumeps! perieHust cucTeM HeIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU

[IpumepsI perieHust cucTeM HeIMHEHHBIX
ypaBHEHUH C ABYMS IEpEMEHHBIMU
I'padmyeckas nuHTEpIIpeTaLIds YPAaBHEHUS C ABYMS
MEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPAaBHEHUI C
JBYMSI IIEPEMEHHBIMU

I'paduueckast UHTEpIIpEeTALUs YPAaBHEHUS C ABYMS





68

69

70

71
72
73

74

75

76

77

78

79

80

81

IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

Pemenue TeKCTOBBIX 337124 C TOMOIIBIO CUCTEM
YpaBHEHUU

Pemenue TekcTOBBIX 33/1a4 C TOMOIIBIO CUCTEM
YpaBHEHUU

Pemenue TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM
YpaBHEHUU

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA
HepaBeHcTBO ¢ 0HOM ITEpEMEHHON

JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX
pelenue

JIuHeitHbIe HEpaBEHCTBA C OHOM MEPEMEHHOM U UX
pelieHne

JIuHeiiHbIe HEpaBEHCTBA C OJHOM MEPEMEHHOM U HX
pelenue

CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX PEIICHUE

CucTteMbl TUHEUHBIX HEPABEHCTB C OJIHOU
MEPEMEHHOM U UX pEIICHUE

CucTteMbl TUHEUHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX pEIICHUE

N3o0paxkenue perieHus TMHEHHOTO HEPaBEHCTBA U
HX CUCTEM Ha YUCIIOBOM MPAMOU

N3o0paxkenue perieHus THHEHHOTO HEPaBeHCTBA U
HX CUCTEM Ha YUCJIOBOM MPSMOU





82

83

84

85
86
87
88

89

90

91
92
93
94

95

96

97

98

99

KonTtponsHas padota no temam "HepaBeHcraa.
Cucremsl ypaBHeHUi"

[NonsiTne GyHKIHH

OO6uacTh onpeesieHsi 1 MHOYKECTBO 3HAUYCHUN
GbyHKITIT

CriocoObl 3a1anust QyHKIMMA

I'paduk pynkmm

CpoiicTBa (hyHKIIMH, UX OTOOpakeHHEe Ha rpaduke
[IpomexxyTouHas arrectauus

Urenue u nocrpoeHue rpaduxoB GyHKITUH.
[Ipumeps! rpa@ukoB GyHKINN, OTPAKAIOIIUX
peasibHbIe MPOIIECChHI

OYHKINMH, OTIMCHIBAIOILIUE MPIMYIO U 00paTHYIO
MPOIMOPLIMOHAIbHBIE 3aBUCUMOCTH, UX TpaduKu

I'unepbona

['unepbona

I'padux bynkuum y = x>

I'padux bynkuum y = x>

OyHkuu Yy =X?, Y = X3, y = VX, y = [x|; rpaduueckoe
peuieHue ypaBHEHU U CUCTEM YpaBHEHUI
Oynkuuu Yy =X2, y = X3, y = VX, y = |x|; rpaduueckoe
pellieHrne ypaBHEHUI U CUCTEM YpaBHEHHIA

[ToBTOpEHUE OCHOBHBIX MOHATHN  METOJIOB KYpCOB
7 u 8 xiaccoB, 0000IIeHEe 3HAHUIH

[ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB KypCOB
7 u 8 xiaccoB, 0000IIeHE 3HAHUIH

HOBTOpeHI/Ie OCHOBHBIX ITIOHSATHH U METOJOB KypCOB

R A N

R Y





7 u 8 xi1accoB, 0000IIeHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX NOHATUI U METOJ0B KYpCOB

100
7 u 8 Ki1accoB, 0000IIEHNE 3HAHUN
101 Hrorosas koHTpoJbHAs paboTa
102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KYpCOB

7 u 8 Ki1accoB, 0000IIeHNE 3HAHUN
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME

102





9 KUIIACC

Ne i/t

© 0 N O

11

12

Tema ypoka

PanmonaneHbie ynciia, uppaluoHaIbHbIC YUCIa,
KOHEUYHbIE U OECKOHEYHbIE JECATUIHBIEC IPOOH
MHO0KecTBO JeHCTBUTEIBHEBIX UHCE;
JICUCTBUTEIIBHEIC YMCIIa KAK OSCKOHEUHBIC
NECSITUUHBIE TPOOH

B3anmMHO 0JHO3HAYHOE COOTBETCTBUE MEKTY
MHOKECTBOM JI€HCTBUTENBHBIX YHCET U
MHO»ECTBOM TOYEK KOOPAMHATHOM MpAMOM

CpaBHEHME NEVCTBUTENBHBIX YHCEIL,

apupMeTHIECKUE IEHCTBUS C IEHCTBUTEIIBHBIMU

qHuCJIaMHu

[MpubnmxEHHOE 3HAYCHNE BEIMYHHBI, TOYHOCTb
MIPUOJTMKECHUS

OxpyriieHne yncen

OxpyriieHne yncen

IIpukuaxa v OLEHKa Pe3yIbTaTOB BHIYMCICHUN
IIpukuaxa v OLEeHKa pe3yIbTaTOB BHIYMCICHUN
JIuneiinoe ypaBHeHue. Pelienue ypaBHeHUH,
CBOASIIMXCA K JIMHEHHBIM

JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUN,
CBOJAIIUXCA K JIMHEHHBIM

KBagpatHoe ypaBHeHue. Penenue ypaBHEeHHI,
CBOJSIIIIMXCS K KBAJPAaTHBIM

KoandecTBO 9acoB

Bcero

R N

KonTpoJsbHbie padoThl





13

14
15

16

17

18
19

20

21

22

23

24
25

26

27

28

29

KBanpatHoe ypaBHeHue. Pelienue ypaBHEHU,
CBOJISIIMXCA K KBaJpPaTHbIM

bukBanpaTHble ypaBHEHUS
bukBanpaTHbie ypaBHEHUS

[Ipumepsl penienust ypaBHEHUN TPEThEU U
YETBEPTOM CTENEHEN Pa3JIOKEHUEM HA MHOKHUTEIN

[IpuMeps! perieHust ypaBHEHHUM TPETheU U
YETBEPTOM CTENEHEN Pa3JIOKEHUEM HA MHOKHUTEIN

Pemrenne npoOHO-paliMOHATBHBIX YPaBHEHUH
Pemenne npoOHO-paniMOHATBEHBIX YPaBHEHUI

Pemienue TekcToOBBIX 3a7a4 anredpandeckum
METOJI0OM

Pemrenne TeKCTOBBIX 3a7a4 anreOpandecKum
METOA0M

Pemenne TeKCTOBBIX 3a7a4 anreOpandecKum
METOA0M

KonTtponbHas padoTa o Teme "YpaBHEHUS C OJTHOM
nepeMeHHon"

VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk
VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk

Cucrema ABYX JMHEHHBIX YPAaBHEHHH C ABYMsI
NepEMEHHBIMU U €€ pelleHne

CucreMa ABYyX JMHEHHBIX YPAaBHEHHUH C ABYMSI
IIEPEMEHHBIMU U €€ PEILLECHUE

CucreMa ABYyX JMHEHHBIX YPAaBHEHHUH C ABYMS
IIEPEMEHHBIMU U €€ PEILlICHUE

CucreMa AByX JMHEHHBIX YPAaBHEHHH C IBYMS





30

31

32

33

34

35

36

37

38
39

40

41

42

43

IIEPEMEHHBIMU U €€ pEIlICHUe

Pewrenue cucrem IByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEMHOE, a APYrO€ — BTOPOH CTEIIEHU

Pewmrenne cucrem IByX ypaBHEHUH, OHO U3
KOTOPBIX JIMHEMHOE, a APYrO€ — BTOPOH CTEIIEHU

Pemrenne cucrem ByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTEIEHU

Pemrenne cucrem 1ByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEMHOE, a APYroe — BTOPOH CTEIEHU

I'paduaeckas nHTEpIIpETALNS CUCTEMBI YpaBHEHUH
C IBYMS MIEPEMEHHBIMHU

Pemenue TeKCTOBBIX 33124 alNreOpandecKum
CIIocooom

Pemenue TeKCTOBBIX 3a71a49 alnreOpandecKum
Ccocooom

KonTtponbHas padota o teme "Cucremsl
ypaBHEHHI"

YucnoBele HEPABEHCTBA U UX CBOMCTBA

YucnoBele HEPABEHCTBA U UX CBOMCTBA

JIuHeiiHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOM U MX
pelieHne

JIuHeliHble HEPABEHCTBA C OJHON IEPEMEHHOM U UX
pelieHne

JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX
peuieHue

CucremMbl TMHENHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOM U UX PELICHUE





44

45

46
47
48
49
50

51

52

53
54
55
56

57

58

59

60

61

CucreMbl TMHEIHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pelICHUE

CucreMbl TMHEHHBIX HEPABEHCTB C OJHOMI
IIEPEMEHHOM U UX pelLICHUE

KBagparHble HEpaBEHCTBA U UX PEIICHUE
KBagparHble HEpaBEHCTBA U UX PEILICHHE
KBagparHble HEpaBEHCTBA U UX PEIICHUE
KBagparHble HEpaBEHCTBA U UX PEILICHHE
KBagparHble HEpaBEHCTBA U UX PEIICHUE

I'padmueckas nHTEpIIpETaLIs HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMs [IEPEMEHHBIMU

['padmueckas nHTEpHIpETALIs HEPABEHCTB U CUCTEM
HEPABEHCTB C JIBYMsI IICPEMEHHBIMH

KontponbHas padota o Teme "HepaBencrra"
Ksanparnunas gynkmus, e€ rpadux u cBoiicTBa
Ksanparnunas gynkmus, e€ rpadux u cBoiicTBa
KBanparuunas ¢pynkmus, e€ rpaduk u cBoicTBa
[Tapaboua, KOOpAMHATHI BEPIIUHBI TAPa0OJIBL, OCh
CUMMETPUHU NTapaloJIb

[Tapaboua, KOOpAMHATHI BEPUIMHBI TApa0OIIbl, OCh
CUMMETPUHU TTapaloJIbI

[Tapaboua, KOOpAMHATHI BEPUIMHBI TAPaOOIIbI, OCh
CUMMETPUHU TTapaloJIbI

[Tapabouna, KOOpAMHATHI BEPUIMHBI TAPaOOIIBI, OCh
CUMMETPUHU TTapalOJIbI

[Tapabona, KOOpAMHATHI BEpIIMHBI ApadoJIbl, OCh
CUMMETPHUHU NapadoIIbl

N N Y

R A Y
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63

64

65

66

67

68

69
70

71

72
73

74

75

76

[Tapabona, KOOpAWHATHI BEPIIMHBI TAPA0OJIbI, OCh
CUMMETPHH NapadoIIbI

I'paduxu Gynxomii: y = kx, y =kx + b, y=k/x, y=x3,
y=vX, y=[X]
I'padukn pynkumii: y = kx, y = kx + b, y=Kk/X, y=x3,
y=vX, y=[X]
I'paduku pynkumii: y = kx, y = kx + b, y=k/x, y=x>,
y=vX, y=[X]
I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x>,
y=vx, y=[X]
I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x>,
y=vx, y=[X]
I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x>,
y=vX, y=[X]

KontponbHas padota o teme "OyHKiun"
TlousiTie YnCcIOBOM MOCIIENOBATEILHOCTH
3ajjaHue NOoCIeI0BATEIbHOCTU PEKYPPEHTHON
dhopmyoit u popMyioi N-ro wieHa
Apugmerrueckas 1 reoMeTpudeckas Iporpeccuu
Apugmernueckas 1 reoMeTpudeckas Iporpeccuu
®opmyibl N-ro wieHa apupMeTHIecKoil u

reOMETPUUECKON POTPECCHit, CyMMBI IEPBBIX N
YJICHOB

®opmyisl N-ro wieHa apupMeTHIecKoil u
TFE€OMETPUYECKON IIPOTPECCHUI, CyMMBI IEPBBIX N
YJIEHOB

®opmynsl N-ro wieHa apupMeTHIecKoil u
TFE€OMETPUYECKON IIPOTPECCHUM, CyMMBI IEPBBIX N





7

78

79

80

81
82
83

84

85

86

87

88

YJICHOB

®opmynbl N-ro wieHa apuPpMEeTHIECKOH U
r€OMETPUYECKON ITPOrpeECCUil, CyMMBI IIEPBBIX N
YJICHOB

®opmyitel N-To WwieHa apuPpMETHIECKOH U
reOMETPUYECKON ITPOrpeECCUil, CyMMBI ITEPBBIX N
YJIEHOB

N300pakeHue uieHoB apuPMeTHIECKON U
r€OMETPUYECKON MPOrpecCUil TOUKaMu Ha
KOOPJIMHATHOM MJIOCKOCTH

N300pakenue uieHoB apuQMeTHIecKo 1
TF€OMETPUYECKON MPOTrpeCCUil TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH

JIMHEHBIN U SKCIOHEHIIUAIbHBIA POCT
CIokHbI€ POIEHTHI

CIoKHbI€ POLEHTHI

KontponbHas padota o teme "HucioBsie
nocJjeaoBaTeabHoCTH"

[ToBTOpenue, 060061IeHNE U cUCTeMaTU3alus
3HAaHUM. 3aMuCh, CpaBHEHUE, ACHCTBUS C
JNEHUCTBUTEIbHBIMU YUCIIAMU, YUCIIOBAs psAMast
[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3aluUs
3HaHu#. [IpoLeHThI, OTHOIIEHUS, TPONOPLUU
[ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus
3HaHuil. OKpyrieHue, npudamKeHne, OlleHKa
[ToBTOpEeHue, 00001IeHNE U CUCTEMAaTH3ALHS
3HaHMU. Perenne TekCToBBIX 3a1a4
apu(pMETHYECKUM CIIOCOO0M





89

90

91

92

93

94

95

96

97

98

[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIS
3HaHU. Pemenre TeKCTOBBIX 3a1a4
apu(METHIECKIM CIIOCOO0M

[IpomexxyTouHas arrectauus

[ToBTOpeHue, 0600IICHNE M CUCTEMATH3ALHS
3Hanui. [IpeoOpazoBanue anredOpanvaecKkux
BI)Ipa)KCHI/II\/JI, JOIMYCTUMBIC 3HAYCHU A

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATU3AIIHS
3HaHui. [IpeoOpazoBanue anredOpandecKkux
BBIpa)KeHI/II\/II, JOITYCTUMBIC 3HAYCHUA

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHui. [IpeoOpazoBanue anredOpanvaecKux
BBIpa)KeHI/II\/II, JOITYCTUMBIC 3HAYCHUA

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHu#. [IpeoOpazoBanue anredOpanvaecKux
BBIPQKCHUH, TOMTYCTUMbBIC 3HAYCHUS

[ToBTOpEeHME, 0000IIIEHNE U CHCTEMATH3AITUS
3HaHUM. OYHKIMK: TOCTPOCHUE, CBOMCTBA
M3Y4YEHHBIX (QYHKIUN

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS
3HaHui. OYHKIUU: TOCTPOCHHE, CBOMCTBA
W3YYEeHHBIX (QYHKIUH

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 AT
3HaHui. yHKIMK: TOCTpPOEHUE, CBOMCTBA
W3YYEeHHBIX (QYHKIUH

[ToBTOpEHue, 06001IeHNE U cCUCTeMaTU3alIUs
3HaHUU. OyHKIMU: TOCTPOECHUE, CBOMCTBA
W3Y4YEeHHBIX (QYHKIUH





[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIS
99 3Hanuil. [ paduueckoe pemieHne ypaBHEHUH U UX 1
CHCTEM

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AIHS

100 3Hanuil. ['paduueckoe pemieHne ypaBHEHUH U UX 1
CHCTEM

101 Hrorosas koHTposbHAs paboTa 1

102 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102










YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Anre6pa, 7 xinacc/ lopodees I'.B., CyBoposa C.b., bynumosuu E.A. u apyrue,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Anre6pa, 8 kiacc/ Jopodees I'.B., CyBopora C.b., bynumosuu E.A. u npyrue,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey
» Anre6pa, 9 xiacc/ lopodees I'.B., CyBoposa C.b., byaumosuu E.A. u apyrue,

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJISA

Anrebpa. [lunaktuaeckue Mmarepuaibl. 7 kiacc - EBcradrena JLII., Kapm A.IL.,
AxtumonepHoe o6miectBo «M3narensctBo «IIpocBemienue»

Anrebpa. lunaktTuaeckue matepuaisl. 8 kinacc - EBcradrena JLII., Kapm A.IL.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue»

Anrebpa. lunaktTuaeckue matepuainsl. 9 knacc - Escradrena JLII., Kapm A.IL.,
AxmmonepHoe obmectBo «M3narensctBo «IIpocBemenue»

Anre6pa. Koarponbabie paboThl. 7-9 Kitacchl: mocooue ass
001eo0pa3oBaTeIbHBIX OpraHu3aIii. , AKIIMOHEpHOE 001ecTBO «M3/1aTenbcTBO

«IIpocBemenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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