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HOACHUTEJIBHASA 3AIIUCKA

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIETo
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3YUEHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
NPOAOKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM *kHU3HU. Pa3zButre y oOydaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKIACHHUH W CYIIHOCTH alreOpandecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJICHUN U MPOLIECCOB
B MPUPOJAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUS
Y Ka4eCTB MBINUICHHUS, HEOOXOUMBIX JIJIsl a/IallTallid B COBPEMEHHOM IH(PPOBOM
obOmectBe. M3yuenume anreOpbl oOecreyumBaeT pa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOYyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaeHUA. OCBOCHHE Kypca anreOpbl 00ecieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaroIIUXCs: OHM HCHOJB3YIOT JCIyKTHUBHBIE U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
ananoruro. OOyueHwe  anreOpe  TpeAnoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIFHON ~ JICATENIbHOCTH  O0YyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIETCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA O0yYSHHUS.

B cTpykrype mnporpaMmbl yueOHOTo Kypca «Amnredpa» i OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMAIOT CO/EP)KaTeIbHO-METOINYECKHE
avHUN: «Yncna U BEIYUCIEHUS», «ANredpandecKue BBIPAKCHU», «YpaBHEHHS U
HepaBeHCTBa», «DyHkmum». Kaxmas W3 3THUX COAepKATeIbHO-METOAMYECKUX
JVHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
APYTUMH €ro JMHUSAMH. B Xoae wu3ydeHHs ydeOHOro Kypca oOydarommmcs
HPUXOJUTCS JIOTUYECKH PacCyKIaTh, UCIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIH
A3bIK. B CBsI3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTHKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHUYECKOro 00pa30BaHMsI U CIIOCOOCTBYIOLIME OBJIAJACHHUIO O0YYaIOIIMMHUCS
OCHOB  YHHMBEPCAJbHOTO  MaTemaTrhuyeckoro ssbika. CopaepkaTreabHOH |
CTPYKTYpPHOH OCOOEHHOCTBHIO Yy4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne mnuHUM «Yucna ¥ BBIYMCICHUS» CIYXUT OCHOBOM s
JalbHEHIIeT0 W3YYeHHUsS MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyYaIOIIUXCS
JIOTHYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCSA aITOPUTMaMHU, a
TaKXKe MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX VISl TOBCEIHEBHOM
KHU3HU. Pa3BuTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHUIO.

Copeprxanue qByX anreOpandeckux JMHUN — «AlredpandecKue BhIpaXeHUs»
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO Y OOYyUarOUIUXCS
MaTeMaTUYecKOro arrmnapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3afady. Ha ypoBHe
OCHOBHOTO 00111ero oOpa3oBaHus YYEOHBIH MarTepuan TpPYHIUPYETCs BOKPYT
palMOHANIbHBIX BBIpRXKEHUI. AnreOpa AEMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJeNed, OMHMCAHHUs MpPOLECCOB U
ABJIGHUA peanbHOr0 Mupa. B 3agaunm oOydeHuss anreOpe BXOIAT TaKKe
JanbHellllee pa3BUTHE AJITOPUTMHUYECKOIO MBIIIJIEHUS, HEO0OXOJUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATHKH, W OBJIAJICHUE HaBbIKAMH
JNeAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBanue CUMBOJIbHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHsI, CHOCOOHOCTEN K MATEMaTUYECKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-TpaUUecKoil TMHUK HAlEJICHO Ha MOJyYeHHE
oOy4JaromMUMHCS 3HAHUN O (QYHKUMAX KaK BaKHEWIEH MaTeMaTH4eCKOW Mojenu
JUTSL ONIMCaHUsI U UCCJIeIOBaHUS Pa3HOOOPa3HbIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOyYaromIMXCA
YMEHUS UCTIOJIb30BATh Pa3IMYHbIC BHIPA3UTENbHBIE CPEJICTBA SI3bIKa MATEMATHKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3feibl COACpPKAHUSA:
«Uucna u BBUHCIEHUS», «ANTreOpandeckue BBIPAKECHUS», «YpaBHEHUA W
HEPABEHCTBAY, « DYHKITUNY.

Ha msyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 4gaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Hexaento), B 9
kiacce — 102 ygaca (3 yaca B HEZIENO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (OPMBI 3amHUCH
npoOeit k apyroil. I[loHsiTHe palMOHATBLHOTO YHCIA, 3alUCh, CpPaBHEHMUE,
yHOOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTHUYeCKHe JEUCTBUS C
palMoOHANIBHBIMK YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

Crenenb C HaTypajJbHBIM TIOKa3aTeJIeM: OIpeJielieHne, Mpeodpa3oBaHue
BBIPOXKCHUN Ha OCHOBE OMPEENICHHUS, 3aMuch OoNbIux 4ucen. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOILEHTOB. TpyU OCHOBHBIC 3aJauM Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIOKEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4YHCIe TpsMas U oOpaTHas
MPONOPLIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKEHUS C NepeMeHHOM. JlomycTrmbie
3Ha4YECHMS NepeMeHHbIX. [IpencTraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beraucnenus o popmynam. [IpeodpazoBanre OyKBEHHBIX BhIpaKeHUH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUs, TMpaBWwia MpeoOpa3oBaHHUsl CyMM U
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHbl. CteneHb MHOTrousieHa. C0KeHHe, BBIYUTaHUE,
YMHOXEHUE MHOIOWIeHOB. DOpMyJibl COKpPAlIEHHOTO YMHOXKEHHUA: KBaJpaT
CyMMBl W KBaApaT pa3HocTH. PopMmyna pa3HOCTH KBajpaToB. PasinoxeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHECHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEWHOTO
ypaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHeHHU. CocTaBieHUWE YpaBHEHHHN MO
YCIIOBHIO 3a7auu. PenieHrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsl IEpEMEHHbIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpPEMEHHbIMHU. PemieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl pemieHus TEKCTOBBIX 3a7ady C IMOMOUIbIO
CHCTEM ypPaBHEHUM.

DyHKIUA



Koopaunara Toukn Ha npsmoil. YucinoBsle NpoMeKyTKH. PaccTostHue Mmexny
JIBYMsI TOYKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYyIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTel. [lonstue ¢ynxuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas ¢pynkuus, e€ rpaguk. ['paguk QyHkmu
y = |X|. I'paduueckoe peiieHHe JTHMHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
YPaBHEHUH.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIEC.
JlecaTuunble TPUOIMKEHUsI UppallMOHaIbHBIX uncesl. CBoHCTBa apudMeTndecKux
KBa/IPATHBIX KOPHEHW M UX NMIPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[€eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enbpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCTA.

AnreOpandeckue BolpakeHUusI AJiredpanyecKue BbIpakeHust

KBanparuelii  TpEXWiieH, pas3jokKEHHE  KBAApaTHOIO TpEXWIEHa Ha
MHOHUTEIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOMCTBO aireOpandeckoi JapoOu.
CnoxxeHue, BBIUMTAHHE, YMHOXXEHHE, JeJIeHHe anredpandyeckux JapoOei.
PanronanbHbie BEIpXKEHHS 1 KX TTpeoOpa3oBaHUE.

VYpaBHEHUS U HEPAaBEHCTBAY pABHEHHUSI M HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienue ypaBHEHUN, CBOISIIMXCS K JUHEHUHBIM M KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPABHEHUS.

I'paduueckas uHTEpHpeTans ypaBHEHUN C ABYMs NEPEMEHHBIMU M CUCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMsl II€pEMEHHBIMU. lIpuMepbl pemeHus cucreM
HEJIMHENHBIX YPABHEHUH C IByMS [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO C OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

OyHKINM PYHKIUA

[Torsitne ¢ynkmuu. OOIacTh OmpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkimu. CriocoOb! 3amanus (yHKITHIA.

I'papuk dynkuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. IIpumepst
rpaduKoB QYyHKIIUH, OTPAXKAIOIINX pealibHbIE MPOIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocTH, uX rpaduku. OyHkuun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPAaBHEHUN U CUCTEM YPABHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIE T1poOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, JEHCTBUTEIIHLHBIC YUCTIA
KaKk OECKOHEUYHbIE JeCATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHO>KECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAMHATHOW MIPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKpYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yuces. [Ipukuka U olieHKa pe3yabTaToOB BHIYMCICHU.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHrne ypaBHEHUH, CBOSIIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCA K KBAJPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPEThEH U YETBEPTOU
CTEIEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palilMOHANBHBIX ypaBHEHUW. PelieHune TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPAaBHEHHUH C ABYMS IEPEMEHHBIMU. PellleHne cucTeM NBYX YPaBHECHUH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpETALUsI CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

OyHKINM PYHKIUA

KBagpatnunas ¢ynkuusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHH MapadoIbl.

I'paduxu pyrxumit: y = kx, y = kx + b, y = kix, y = x3, y =X, y = |X| , 1 ux
CBOMCTBA.



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTEI0BATEIBHOCTH U
nporpeccuu

IlonsiTHE YKUCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pEKyppeHTHOI popMynoi U (opmyJioil N-ro uieHa.

Apudmernyeckas u reomerpuueckas nporpeccuud. dopmynbl N-ro uigeHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI IIEPBBIX N UJIEHOB.

N300pakeHne YiIEHOB apu(PMETHUYECKOM M TEOMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepU3yITC:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY U  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTH)KEHHMSIM  POCCHUHCKHX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K MCIOJIb30BAHHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHbBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBIEHHOCTH, OCO3HAHMEM BAaXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCHEITHOW mpodeccroHaaIbHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, pacCyXIEHUI, YMEHHUIO BUIETbH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JE€ATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEeYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpPeICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
30pOBbs,  BEIEHHUA  30pOBOro  oOpa3a JKM3HU  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTHbIXa, pEryspHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTr0 K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUE MaTEeMaTUUYECKUX 3HAHUM JJI pelIeHUs 3a]ad
B 00JIaCTH COXPAHHOCTU OKpY’Kalolled cpeibl, IUIAHUPOBAaHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpY>Kalolled Ccpeibl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHMAM COLMAJIBLHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHUE YUYUTBHCS y JAPYTHX JIOAEH, MpuoOperaTh B COBMECTHOW NesITeIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMyIHpOBaTH UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OpPMYyIHMpOBaTH W OICHUBATH PUCKU H

MOCITIENICTBUS, (HOPMHUPOBATDH OIIBIT.
METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBISIBIISITH U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKHUX
O00BEKTOB, TOHATUN, OTHOUICHUH MEXKIY MOHATUSIMH, (HOPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSATWUH, YCTAHABIMBATh CYIIECTBCHHBIA  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHPUHUMATH, (QOPMYIUPOBATH M  MNPEOOPA30OBBIBATH  CYKACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIE, €AMHUYHBbIC, YacCTHbIE M OOUIueE,
YCJIOBHBIE;



BBIABIIAITH ~ MAaTE€MaTHU4eCKUE  3aKOHOMEpPHOCTH,  B3aWMOCBI3H U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npemjaratb  KpUTEPUU U1 BBIABICHHUS  3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

ACJIaTb BBIBOJbLI C HCIIOJIB30BAHHEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
HMHAYKTUBHBIX YMOSaKHIOquHfI, yMO3aKHIO‘I€HPII>'I II0 aHaJIO0I'uu,

pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (MPSAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PaKTOB, BBICTpAUBATh aAPryMEHTAlUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHUs, BBHIOMpATh HaumOoJiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTebCKHe JeHCTBUS.

UCIIOJIB30BATh BOMIPOCHI KAK MCCIENOBATEIbCKUN MHCTPYMEHT IO3HAHUSA,
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUWE MPOTUBOpPEUHE, MpodIeMy,
CaMOCTOSITEJIbHO yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATH CBOIO IO3ULUIO, MHEHHUE;

IPOBOAUTL IO CAMOCTOSITCIIBHO COCTaBJICHHOMY IUIaHY HECIIOMXHBIN
AKCIIEPUMEHT, HeOO0JIBIIoE HCCIIEIOBAHUE 110 YCTaHOBJICHUIO
0COOEHHOCTEH MaTeMaTUYECKOr0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOH;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUSA, OIICHUBATH J[OCTOBEPHOCTH
MIOJTyYE€HHBIX PE3yJIbTaTOB, BBIBOJOB U 000OIICHHUI;

IIPOTrHO3HUPOBATb BO3MOKXHOC PA3BUTHC IIPOLOCCCA, a TAKKC BbIABUIATb
IMPCAITIOJIOKCHHUSA O €TI0 pa3BUTHH B HOBBIX YCJIOBHAX.

Pabora ¢ undgopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTh HWHGOPMAIIUH, JTaHHBIX,
HEOOXOUMBIX JIJIS PEIICHUS 3aa4H,

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUIOB U (DOPM TIpE/ICTaBICHUS;



BbIOMpaTh (QopMy mpenactaBieHuss HHGOPMALUM U WILIIOCTPUPOBATH
pellaemMble 3aJayd CXEMaMHM, JAuarpaMMaMiy, HWHOW Tpaukoil U ux
KOMOMHAIIUSIMU;

OLICHMBATh HaAEKHOCTh MH(MOpPMAIMU MO KPUTEPHUSM, MPEAJIOKEHHBIM
y4uTEeIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMM U LIETSIMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IMOSCHEHUS IO
XOJly pelIeHUs 3aa4l, KOMMEHTHUPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CY>KJE€HUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIa€MOI TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pelIeHns, COMOCTaBIISITh CBOM CYXIEHUA C CYXICHUSIMHU JPYTHUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3lIyUe W CXOJCTBO IMO3UIIMMN, B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

mpcaAcCTaBJIsATh PE3YJIbTAThI PCUICHUA 3aJa4u, OKCIICPUMCHTA,
HCCIICO0BAaHMSI, IMIPOCKTa, CaMOCTOATCIBHO BI>I6I/IpaTB (1)0pMaT
BBICTYIIJICHUA C y‘IéTOM 3a1a4 IMPC3CHTAINN U 0COOCHHOCTEH AyIUuTOpUH,

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIIEeCTBA  KOMaHAHOW U
UHAUBUAYATbHON paOOThl MpU pPEHICHHMH Y4eOHBIX MaTeMaTUYeCKHX
3azay;

NPUHUMATh 1eJIb COBMECTHOH JESITEIbHOCTH, TUIAHUPOBATh OPTaHH3AIHIO
COBMECTHOW paboOThI, pacmpeneNsiTh BHABI pabdOT, JOTOBapUBATHCS,
00CyXKIaTh TPOLIeCC U Pe3yibTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIFO/ICH;

y4acTBOBAaTh B TPYyNMHoOBBIX (opmax paboTel (0OCYXIeHus, oOMeH
MHEHUSIMH, MO3TOBBbI€ INTYPMBbl W JIPYTHE), BBIMOJHITH CBOIO 4YacTh
paboThI M KOOPJAUHUPOBATH CBOM JICUCTBUSI C APYTHUMH YJICHAMU KOMAaH/IbI,
OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryisiTUBHbIC YHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIISHUs 3aaadu (UId ero
4acTh), BHIOUPATH CMOCOO PEHIEHUS ¢ YYETOM HMMEIOIIUXCS PECypcoB U



COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:
e BJANETh CHOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJISI TIpoiecca U
pe3yJibTaTa pelIeHUs MAaTEMATUYECKOW 3a1a4H;

e TMPEIBUAECTb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IMpPH PELIEHUHU
3a71a4d, BHOCHUTb KOPPEKTHMBBI B [EATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLIEHMBATh COOTBETCTBHUE PE3YyJIbTATA JEATEIIBHOCTH MOCTABICHHOW LIENIU
U YCJIOBUSIM, OOBSICHSTh IPUUYUHBI JOCTUKEHUS WK HEAOCTUKEHUS 1IEIIH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATbBI

K xoHmy oOydenuss B 7 kJjacce OOYYaOIMMICS TMOTYYUT CICAYIOIIHE
IPEAMETHBIC PE3yJIbTAThI:

Yucia 1 BHIYMCICHUA

BrlimonHaTh, codyeTas YCTHbIE M NHUChbMEHHBbIE NPUEMBI, apudmeTHueckue
NEUCTBHS C PALMOHAIIBHBIMU YHCIIAMM.

HaxonuTe 3Ha4YeHHs] YHUCIOBBIX BBIPAKEHHUM, MPUMEHSITh pPa3zHOOOpa3HbIE
CIocOOBl U MPUEMBI BBIUYMCICHUS 3HAYEHUIN JPOOHBIX BBIPAKEHUMU, COJEpIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[Tepexonuth OT OgHOM (OPMBI 3amucHU 4YuceN K Japyrou (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBH).

CpaBHUBaATh U YIOPSAI0YUBATH PALlMOHAIIbHBIC YUCJIA.

OKpyrJIsITh ycna.

BpINOIHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BBIYMCICHUH, OLIEHKY 3HAYCHUN
YUCJIOBBIX BbIpaKEHUW. BBIMNOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKA3aTEISIMH.

[IpuMeHsAT,  NOpU3HAKK ~ JCIMMOCTH,  PA3J0KEHUE HAa  MHOXHUTENIH
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJ]aY, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYMH, TPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ Y4ETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyeckue BbIpasKeHUsI



Hcnons3oBaTh anreOpanveckyro TEPMUHOJOTHIO U CUMBOJIHMKY, MPUMEHSIThH
e€ B mpoliecce 0CBOCHUs yueOHOTo MaTepuara.

HaxoauTth 3HaueHUs OYKBEHHBIX BBIPAXKEHUW MpPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Beimonusate  mpeoOpa3oBaHusi  [EJIOTO  BBIpAXKEHUS B MHOTOWICH
MIPUBEJICHUEM TTOJ00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BrInmonHsATh yMHOXXEHHWE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOT'OYJIEH, TPUMEHSTH (hOPMYJIBI KBaJpaTa CyMMbI U KBaJipaTta pa3HOCTH.

OcymiecTBISATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIW C TOMOIIBIO
BBHIHECEHHUsSI 3a CKOOKM OOIIEro MHOXHTENs, TPYNIUPOBKH  ClIaraeMbiX,
npuMeHeHus (OPMYJT COKPAIIEHHOTO YMHOKECHHUSI.

[IpumensaTh npeoOpa3zoBaHKsi MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
U3 MaTEeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTUKH.

Hcnons30BaTh CBOWCTBA CTEMEHEH C HATypaJbHBIMHU TOKa3aTEIsAMU JIsS
npeoOpa3oBaHuUs BEIPAKCHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiaty nuHeWHBbIE ypaBHEHUS C OJHOW TNEPEMEHHOMW, MPUMEHSS IpaBHIia
nepexojia OT UCXOJHOTO YPaBHEHHS K PaBHOCUILHOMY eMy. [IpoBepsTh, sSBIseTCS
JIM YUCTI0O KOPHEM YpaBHEHUSI.

[IpumensTh rpaduyeckre METObI P PEIICHUH JIMHEWHBIX YPABHEHHUHN U UX
CUCTEM.

[lonOupaTs mnpuMepsl Map 4YKCEN, SBIAIOIIMXCA PEIICHUEeM JMHEHHOTOo
YpaBHEHHUS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHUS C
JIBYyMSl TIEPEMEHHBIMHU, TOJB3YACh TI'PaQUKOM, MPUBOIUTH MPHUMEPHI PEIICHUS
yYpaBHEHHSI.

PemaTh cucteMbl IBYX JIMHEWHBIX YpaBHEHUH C IByMs TIEPEMEHHBIMU, B TOM
qucie rpaguiecky.

CocTaBiiTh M pelIaTh JHUHEWMHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpaBHEHHM TI0 YCIOBHIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MMOJYyYECHHBIN pe3yJibTarT.

DyHKIUMA

N3o00paxaTh Ha KOOPJIMHATHONW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, HHTEPBAJIbl, 3alIMCHIBATH YHCIOBbIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU MO 33JaHHBIM KOOpAMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpaduk QyHKIUHU Y = [X|.



OnuchiBaTh € TMOMOIIBIO (YHKIIUH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHHME, II€HA, KOJHUYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoautk 3Hauenune GyHKIMHU IO 3HAYCHUIO €€ apryMeHTa.

[Tonumarts rpaduueckuit cnoco0 MpencTaBiIeHUs W aHaiu3a UHGOPMAIUU,
W3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPaPUKOB peaibHBIX MPOILIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOydenus B 8 kjacce O0OyYaromuiics TMOJIYYUT CIEAYIOIIHUE
MPEIMETHBIE PE3YJIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX
quces IS CPAaBHEHUS, OKPYTJICHUSI M BBIUYMCIICHUM, U300paXkaTh JeHCTBUTEIIbHBIC
YyyCca TOYKAMU Ha KOOPJAVMHATHOU MPSIMOM.

[IpumensTr moHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIC KOPHH, HMCIOJIB3ys TMPU HEOOXOIWMOCTH KaJIbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEPIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEMN.

Hcnons30BaTh 3amucu OOJBIIMX W MaJIbIX YHUCENI C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHeit yucia 10.

AsireOpanyeckue BbIPpasKeHU S

[IpuMeHATP TOHATHE CTENEHW C LEJbIM IO0Ka3aTeJeM, BbINOIHATh
npeoOpa3oBaHus BEIPAKEHUN, COAEPKAIINX CTEIIEHHU C IEJIbIM MTOKa3aTeIeM.

BBIMIONHATE TOXKJIECTBEHHBIE MPeoOpa30BaHUs PALMOHANBHBIX BBIPAKECHUI
Ha OCHOBE TpaBWJI ICUCTBHUI HAaJl MHOTOWICHAMH U alre0pandeckKuMu ApoosiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOXKUTEIU.

[TpumensTs npeoOpa3oBaHus BEIPAXKECHUN JJI PEIICHUs Pa3IMYHBIX 3a/1a4 U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pewiate nuHeliHble, KBaJIpaTHbIE YPAaBHEHUS M pallMOHAIbHBIC YpaBHEHMUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPABHEHUH C JIBYMS IEPEMEHHBIMM.

[IpoBOIUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUNW U CUCTEM YPAaBHEHHUI, B
TOM YHUCJIE C IPUMEHEHHEM rpadUyeCcKux MpeCcTaBiIeHU (yCTaHABINBATh, UMEET
J1 ypaBHEHUE WJIM CHUCTEMA YPaBHEHUW PELICHMS, €CIU UMEET, TO CKOJIBKO, U
npoyee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adul K €€ anreOpanveckoit
MOJIEJIA C TIOMOIIBK) COCTAaBJICHHWS YPAaBHEHHUsSI WA CHUCTEMbl YPaBHEHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MMOJTYYEHHBIA PE3yJIbTAaT.

[IprMeHAT CBOWCTBA YMCIOBBIX HEPABEHCTB IS CPAaBHEHUS, OLICHKH,
pelarh JMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, 1aBaTh



rpauyuecKy0 WIUIIOCTPALMI0O MHOXKECTBA pEUICHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUUMA

[lonnMats ¥ KCNONIB30BaTh (PYHKIMOHAJIbHBIC MOHSTHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMs), OMPEACNsTh 3HaueHWe (YHKIUU MO 3HAYEHUIO
aprymeHTa, OrpeaeaTh CBOMCTBA (PYHKIMH MO €€ rpaduky.

Ctpoutb rpapuku 37aeMeHTapHbIX QYHKIUNA BUJA:

y = kix, y = x2, y = x3,y = x|, y = VX, omucbIBaTh CBOWCTBa YHCIOBON
dbynkuu no e€ rpaduxy.

K xoHiy oOyuenus B 9 kiaacce oOydaromiviicss MOJNYYHUT CIIETYIOIINE
peIMETHBIE PE3yJIbTAThI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YIIOPSAOUYMBATH PAllMOHATIBLHBIC U UPPAIlHOHATBHBIC YHCIIA.

Beimonusate apudmMeTndeckue JACHCTBUS € PAIMOHAIBHBIMU  UYHCIAMU,
codeTrass YCTHbIE W TIMCbMEHHBIC TMPUEMBI, BBITIOJHATH BBIYUCICHUS C
UPPALMOHATIBHBIMH YHUCIIAMH.

HaxoauTh 3HaueHUsT cTemeHEH ¢ TMENbIMUA TOKa3aTelIIMU U KOPHEH,
BBIYHCJISIT 3HAUCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrIJisITh I€MCTBUTEIBHBIE YHWCJA, BBINOJIHATh MPUKHUIKY PE3yJbTaTa
BBIYHCIICHUH, OIIEHKY YUCJIOBBIX BBIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeVHBIE W KBaJpaTHbIE ypPaBHEHUS, YpaBHEHUs, CBOIAILIHMECS K
HUM, TIpOCTEHIIINe TPOOHO-PAIIMOHATFHBIE YPAaBHEHUS.

Pematb cucteMbl OBYX JIMHEWHBIX YpPaBHEHUI C JBYMSI NEPEMEHHBIMU U
CUCTEMBI JBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHEUHBIM.

Pemate TekcTOBBIE 3amauyM aiareOpamvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHUS UJIM CUCTEMBI JBYX YPaBHEHUN C JBYMs EPEMEHHBIMU.

[IpoBOoaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHECHUM U CUCTEM YPABHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUueCKUX MPeICTaBleHUH (YCTaHABIIUBATh, UMEET
Y ypaBHEHUE WIM CHCTEMa YpPAaBHEHUMN PEIICHHUS, €CIIh UMEET, TO CKOJbKO, U
npoyee).

PemaTte nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelieHrne HepaBeHCTB Ha YHMCIOBOW MPSIMOM, 3aMUCHIBATh PEUIEHHWE C MOMOIIbIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB Ha YUCJIOBOI MPSIMOM, 3aMKUChIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp3oBaTh HEpAaBEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.

DOyHKUNHA



PacniozHaBaTh (QyHKIMHM H3y4EeHHbIX BHUJOB. Iloka3biBaTh CXeMaTUYECKH
pacIoyio’KeHre Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKIMA Buga: y = Kx, y
=kx+b,y=kix,y=ax2+bx +c,y=x3,y= VX, y = |X|, B 3aBucUMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpoutb U M300paxarb CXeMaTHUYECKH Ipa@uUKy KBaIpaTHUUHbBIX (YHKLHUMH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacnio3naBaTh KkBajpaTuyHyro (QyHKIHIO 1O (popmysie, IPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 pealbHOU KU3HU, PUIUKHU, TEOMETPHH.

YucaoBbie M0CJI€10BATETHLHOCTH W MPOTrPeccuu

Pacno3naBaTh apudmeTHUEecKyl0 M TE€OMETPUUYECKYI0 MpPOTrpeccud MpH
pa3HbIX COCO0aX 3a/1aHMUs.

BbIMONHATS  BBIYKMCIEHHUS C  HUCHOJb30BaHMEM (OpMya N-ro 4jeHa
apu(PpMETHIECKON U TE€OMETPUUYECKON TPOrPECCHI, CYMMBI MIEPBBIX N UJICHOB.

N300paxkath wieHbl MOCIEIOBATEIBLHOCTH TOYKAMU HA KOOPIAMHATHOM
IUIOCKOCTH.

Pematps 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIBLHOCTIMH, B TOM
YHClie 3a/la4d U3 PeajbHOM KU3HU (C UCIOJIb30BAHUEM KaJIbKYJISATOPA, HUPPOBBIX
TEXHOJIOTHUH).



8 kinacc . TemaTuyeckoe mJIaHUPOBaHHUe.

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
. 1
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 1 bu6moreka [IOK
IIOKa3aTeJeM https://m.edsoo.ru/7f417af8
3 AnrebGpanyeckue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BhIpaKEHUS. 15 1 bubnuoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenust 1 HepaBeHCTBA. CHUCTEMBI 13 1 bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 DyHiuii. OCHOBHBIE [IOHSATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 1
o DyHKuin. FncnoBLIe QyHKIHA o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne u 0bobmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 0



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

8kuacc. IloypouHoe niiaHupoBaHue.

Nen/m  |Tema ypoka Kosmmyecrso OCHOBHOE COIepPsKAHHE M BAABI AeATEILHOCTH YYAIHXCSH Aara
4acos NpoBeIeHNs
1 IToBTOpEeHUE
2 [ToBTOpEHUE
3 Pammmonansubie
BEIPAYKCHHS.
4 PanmoHabHbIE @OopMyIUPOBKA IMOHATHS «PAllMOHAILHOE BEIPAKEHHE», YMETh Pa3IndaTh HeJble U
BBIPAYKEHMS. JPOOHBIE BEIPAKEHUS, HAXOJUThH 3HAUYECHHE JPOOH.
5 PanuoHanbHbIe Jpo0H. VMeTh HaXOAUTh IPH KaKUX 3HAUECHHAX TIEPEMEHHOM UMEET CMBICI PALIMOHAILHOE
BBLIPXKEHHE, JOIYCTUMbIE 3HAUYEHHS IEPEMEHHOM B BBIPAXKEHHH, 00JIACTh
onpeneneHus GyHKIUH
6 OCHOBHOE CBOICTBO ®opMyIHPOBATH OCHOBHOE CBOWCTBO PAIlMOHAIBLHOM APOOH M IPUMEHATH €0 IS
apo0u. npeoOpa3oBaHus 1pobdeit
7 Cokparienue apooeii. 3HaTh AJITOPUTM COKPAILEHUS IPOOW, YMETh IPHUMEHATH €r0 IPH BBHIIOJHEHUH
3aaHus
8 Coxparienue Ipooeii. VMETh IPUBOIUTH P00k K ONPENETEHHOMY 3HAMEHATENIO, C(HOPMYIUPOBATH

AJITOPUTM ITOI'O HeﬁCTBHH, YMCThb NIPUMCHSATD €T0.




CioxxeHUe U BBIYUTAHUE
npobell ¢ OJUHAKOBBIMH

BeITONHATE  cliOKeHWE JpoOeid C  OJWHAKOBBIMH 3HAMEHATENSIMH, YMETh
(GopMyIIMpPOBaTh AITOPUTM JCUCTBUN U MPUMEHSTH €T0

3HAMEHATEISIMHU.

10 Bbruuranue u cioxeHue BbeImonHATE ciiokeHHe Opo0Oell ¢ OJMHAKOBBHIMH 3HAMEHATEISIMH, OIpPEICITUThH
npobell ¢ OJIMHAKOBBIMH QITOPUTM JEUCTBUN, YMETh IPUMEHSTD €r0
3HAMEHATEISIMHU.

11 Crno>xeHue ¥ BBIYUTaHHE BoinonHATh cinoxeHue 1pobeil ¢ pa3HbIMH 3HaMEHATENsIMHU, ONPEAETIUTh AITOPUTM
npobelt ¢ pa3HBIMU JEUCTBUM, YMETh IPUMEHSTH €r0
3HAMEHATEISIMHU.

12 Berunranue u cioxeHue BhINonHATE cnoxkeHue ApoOei ¢ pa3HbIMU 3HAMEHATENAMHU, ONIPENCIIUTh AITOPUTM
npo0eit ¢ pa3sHBIMU JIEWCTBUNA, YMETh IPUMEHSTH €r0
3HAMEHATEISIMHU.

13 CrnoxeHue U BbIYUTAHUE BhINONHATE c0KEeHNe U BBIYUTAHUE APOOei ¢ pa3HbIMU 3HAMEHATENISIMU, XOPOILO
npo0eii. 3HaTh  NTOPUTM  JCWCTBUM,  BBINOJHATH  pa3jiuyHble  IpeoOpa3oBaHUs

PaLMOHAIbHBIX BBIPAXKCHUN

14 CrnosxeHue ¥ BBIYUTAHHE BbimonHATe  pazauuHble  NpeoOpa3oBaHMsA — PALMOHANBHBIX  BBIPAXKCHHUH,
npo0eii. JIOKa3bIBaTh TOXKJIECTBA, IPUMEHSISI LIMPOKHUI HAOOp CIOCOOOB U MPUEMOB

15 KontpoJabHas pa6ora
Nel.

16 YMHO)KEHUE ApoOeH. BbIMONHATE yMHOXEHHE JpoOel, ONpeneNuTh alroOpuT™M JAEHCTBHS, YMETb

IIPUMEHSTDH €r0
17 BosBenenue npobu B BbInonHATE BO3BeAeHUE JpOOM B CTENEHb, ONPEACIUTh AITOPUTM JCHCTBUS,

CTCIICHD.

YMETb NPUMCHATH €TO.




18

YMHOKEHUE IPOOeH.

BbIMOAHATE yMHOXEHHE ApoOei, pa3iuuHble NpPeoOpazoBaHMs palMOHAIBHBIX
BBIPA)KCHUIN

19 Jlenenne apoOeii. BeImonsaTh neneHue apodei, onpeaeanTh alrOpuT™ JICHCTBHS, yMETh IPUMEHSTh

ero.

20 Jlenenue npo0eil. Boinonuate neneHue ApoOei, pasnnyHble MNpeoOpa3oBaHUsl pallMOHAIbHbIX

BBIPAKEHUI.

21 IIpeoOpa3oBanue BbINONHATE clOXKEHHE, BBIYMTAHUE, YMHOXKEHHE U JEJIEHHE pallMOHAIBHBIX
panMoHaIbHBIX npo0eil, MHOroIaroBsle NMpeodpa3zoBaHUs pallMOHATIbHBIX BBIPAXKEHUH, IPUMEHSS
BBIpKCHUIA. IUPOKHI HAOOP CITOCOOOB M MPHUEMOB

22 IIpeoOpa3oBanue BbINONHATE CclOXKEHHE, BBIYMTAHUE, YMHOXKEHHE U JEJICHHE pallMOHAIbHbBIX
panMoHaIbHBIX npo0eii, MHOTOLIaroBbIe npeoOpa3oBaHusl palMOHAIBHBIX BbIPAXKEHUH,
BbIpaXKEHUH. IpUMEHSS IUUPOKUI Habop criocoOOB U MPUEMOB

23 IIpeoOpa3oBanue BbINONHATE CclOXKEHHEe, BBIYMTAHUE, YMHOXKEHHE U JEJeHHE pallMOHAIbHbBIX
panMoHaIbHBIX npo0eii, MHOTOLIaroBbIe npeoOpa3oBaHusl palMOHAIBHBIX BbIPAXKEHUH,
BbIpaKEHUH. IpUMEHSS IUUPOKUI HabOp criocoOOB U MPUEMOB

24 OyHKIWSL Y = kuee dopmynupoBaHue onpeaenaeHus GyHKIHU 00paTHON NPONOPLUUOHATBHOCTH

X
rpadux y=K/X, TJie K He paBHO 0, 1 yMETb CTPOUTH €€ IpaduK, 3alIOMHUTH OIpeIe/ICHHE
' runepoosibl, TOHUMATh U MCII0JIb30BaTh (PYHKIIMOHAJIbHBIE TIOHATHS U SI3bIK
(TepMHHBI, CUMBOJIMYECKHE 0003HAUCHHS);
25 3HaTh cBOCTBa QyHKIMHA y=K/X, TJie K He paBHO 0, U yMETb CTPOUTH ee rpaduk,

k
OyHKIUA Y = _uee




rpaduk.

26 KonTpouabHas padora
Ne2.
27 PanmonansHbIC YnCIIa. [TpuBOAUTE IPUMEPHI PAIIMOHATBHBIX YHCEIT, CPABHUBATD U YIIOPSIOYNBATH
parroHaIbHBIC YHCITA
28 HpparnmonaibHbIe YUCIIa. [TpuBOINTE IPUMEPHI PAIIMOHATBHBIX U UPPAITHOHATBHBIX YHCEN, CPABHUBATH
qrcia
29 KBanpatHbie KOpHHU. Brnagets MoHATHEM KBaJPAaTHOTO, HAXOIUTh 3HAUYCHUS apU(PMETHISCKUX
KBaJpaTHBIX KOPHEN
30 Apudmerrueckuii HaxomuTh 3HaUeHUS apuPMETHICCKUX KBAJPATHBIX KOPHEH, IOJIB3YSICh TaOIUIICH
KBaJ[paTHBI KOPCHb. KBaJ[paTHBIX KOPHEH, ONIPEACIISATh CMBICI BBIPAXKECHUS, CTOSIIETO MT0/I KOPHEM
KBaJIpaTHBIM, HAXOJUTh 3HAUYECHHUE ITEPEMEHHON
31 VpasHenue X° = a. ChopmynnpoBaTh aITOPUTM pEIICHHs YpaBHEHUSI, yMETh TpaduyecKu
OTIPENIEIIATh YUCIIO KOPHEH ypaBHEHHMsI, peliaTh YPaBHEHHUs JAHHOT'O THIIA
32 VpaBHenne X° = a. Pemath ypaBHEHHS, ONPEIENIATh CMBICT BBIPAXKEHUI, HAXOAUTH MPHOIIKEHHOE
3HauUEHUE KBAJPATHOTO KOPHS
33 Oynkms Yy = /X 1 ee Crpoutb rpaduk GpyHKIMK Y = /X , GOPMyIHPOBATH CBOMCTBA (hyHKIIHH,

rpaduk.

MOHUMATh U UCTIOJIb30BaTh ()YHKIIMOHAIBHBIE TIOHSATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHUE 0003HAYCHHS);




34 Oynxups y = /X 1 ee CrponTb rpaduk GyHKIMK Y = +/X , 3HATH CBOMCTBA (HDYHKIIHH,
rpaduk. .

UCCIIEIOBATh CBOMCTBA(YHKIIMH HA OCHOBE U3yUEHHSI TOBEJICHHS UX IPa(UKOB;

35  |KBampatHBIif KOpeHb U3 Jloka3pIBaTh TEOPEMBI O KOPHE M3 MPOU3BECHUS U IpOOH, TPUMEHSTh UX B
MIPOM3BEACHUS U APOOH. peoOpa3oBaHUU BhIPAKEHUN

36  |KBampatHBIi KOpeHb U3 [TpumMeHsTH TEOPEMBI O KOPHE U3 MIPOU3BEICHHUS | JpoOu B MpeoOpa3oBaHUH
MIPOU3BEJICHUS U IpOOH BBIpKCHUH

37  |KBampatTHBI KOpEeHb U3 JlokaspIBaTh TEOPEMBI O KBaJPAaTHOM KOpPHE U3 CTETICHH, TPHUMEHSTH UX B
CTETICHH. peoOpa3oBaHNM BBIPAKECHHHA

38 KonTpoabHasi padora
Ne3,

39  |BblHeceHHE MHOXHTEI BbIHOCUTH MHOKUTENB 3@ 3HAK KOPHS U BHOCUTh MHOYKHUTENb 110/ 3HaK KOPHS
U3-TI0]] 3HaKa KOPHSL.

40  |BHeceHne MHOXMHTEINS MO BbIHOCUTH MHOKUTENB 3@ 3HAK KOPHS U BHOCUTh MHOYKHUTEIb 110/ 3HaK KOPHS
3HaK KOPHS.

41  |IlpeoGpazoBaHue ChopmynupoBaTh adropuT™ IpeoOpa3oBaHus BIPAKEHUN, COAEPIKAIINX
BBIPAXXEHUH, collepKalux KBaJJpaTHbIE KOPHH, UCIOJIb3Ys TEOPEMBI O KOPHE U3 IPOU3BEIEHUS U ApoOH,
KBaJ[paTHbIE KOPHHU. YMETb IPUMEHSTH €rO0.

42  |IlpeoOpazoBaHue Hcnonb3oBath GopMyIbl COKpPAIIEHHOTO YMHOXKEHHUS IPU peoOpa3oBaHUH

BLIpa)KeHHﬁ, COACPpIKAIIUX
KBaApPAaTHBIC KOPHU.

BBIpa)KeHHﬁ, COACPIKAIIUX KBAAPATHBIC KOPHU




43 [IpeoOpazoBanue ChopmynupoBaTh aIrOPUTM OCBOOOKICHUS OT UPPAITMOHATILHOCTH B
BBIPKCHUH, COJIEPKAIIUX 3HaMEHATeJsIX APOOH, YMETb IPUMEHSTH €ro.
KBaJ[paTHbIC KOPHH.

44 [TpeobOpaszoBanue YMeTh 0cBOOOXKIAThCS OT UPPALIMOHAIBHOCTH B 3HAMEHATEJIE
BBIPAKECHUH, COIEPIKAIINX
KBaJ[paTHbIEC KOPHH.

45 KonrpoJsbHas padora
Ne4q.

46 Omnpenenenne 3HaTh OIpeeNieHIe KBaIpaTHOTO YPaBHEHHS, PEIIaTh KBAIPATHBIC YPaBHEHHS
KBaJ[PaTHOTO YPaBHECHHSL.

47  |HemosHBIC KBaJpaTHBIC CdhopmynupoBaTh onpeie]IiCHAE U aJITOPUTM PEIICHUST HETIOIHBIX KBAJAPATHBIX
YpaBHEHWSI. ypaBHEHWsI, pelIaTh HETOIHbIC KBaIpaTHBIC YPaBHEHUS

48  |PemieHue KBaJpaTHBIX Pemrate kBajpaTHBIC YpaBHEHUS, TIOHUMATh YPABHEHHSI KaK BOKHEHUITYTO
YpaBHEHUI BBIJICIICHUEM MaTeMaTHYECKYF0 MOJIENb [T OIMCAHUS U U3yUCHHS Pa3HOOOPa3HBIX PeabHBIX
KBaJ[paTa JIBy4ICHA. CHUTYAIHid, peniaTh 3aJ1a4 ¢ IPUMEHCHUEM KBa/IPATHBIX YPaBHEHUH

49  |Pemenue KBagpaTHBIX CdhopmynupoBaTh aJropuT™M pPelIeHHs KBaIpaTHOTO YPaBHEHHUS, HCCIICI0BATh
ypaBHEHHI TI0 (hopmyJie KBaJIpaTHOE YPaBHECHHUE 110 IUCKPUMHUHAHTY ¥ KO3 PHIIMEHTaM, 3aTIOMHUTh
D. (bopMyITy KOpHEH KBaJIpaTHOTO ypaBHEHHS

50  |PemeHue KBaJIpaTHBIX CdhopmynupoBaTh adrOpUTM PELICHHs HEMOJIHOTO KBaIpaTHOTO YpaBHEHMUS,

ypaBHEHUM 1o Gopmyie
Ds.

3allOMHUTH (OPMYITY KOPHEH KBaJIpaTHOTO ypaBHEHHUs




ol Pemenue 3anau c Pemiate TeKCTOBBIE 3a/1a4H, UCIOJIB3YS B KAYECTBE alreOpanveckoi Moieinu
ITOMOIIBIO KBAJIPATHBIX KBaJ[paTHBIC YPAaBHEHUS
YPaBHEHUHN.

52 Pemenue 3anau c PemaTth TeKCTOBBIE 331a4H, UCIIONB3YsI B KAUECTBE aJlreOpandeckoil Moienu
MTOMOIIIBIO KBAJIPATHBIX KBaJ[paTHBIC YPaBHEHUS
YPaBHEHHUH.

53 Teopema Buera. ChopmynnpoBaTh alrOpUTM peIIeHHs KBAPATHBIX YPaBHEHHUH ¢ TOMOIIbIO

Teopemsbl Buera

54 Teopema Buera. Haxomuth moabopom KOpHH KBaJIpaTHOTO YpaBHEHUS, UCIIOIb3Ys TeopeMy Buera

55 Pemenue kBagpaTHbIX PemaTh kBagpaTHble ypaBHEHUS, pelIaTh TEKCTOBBIC 3a/1a4H, UCIIOJIb3YS B
YpaBHEHHI. KayecTBe anreOpanyeckoil MoJiesii KBaipaTHbIe ypaBHEHUS,

56 KontpoJabHas pa6ora
NeS.

57 Pemenune 1poGHbIX CdhopmynupoBaTh aaropuT™ peleHus JpOOHBIX pallMOHATBHBIX YPaBHEHHH,
panMoHaIbHBIX CBOJIA pPEIlICHNE TaKUX YPAaBHEHHUN K PEIICHUIO JTMHEWHBIX U KBaJIPaTHBIX
ypaBHEHHUIA. YPaBHEHHH ¢ TOCIEIYIOUIMM UCKITIOUEHHEM ITOCTOPOHHUX KOpHEH

58 Pemenune npoOHbBIX Pemate apoGHBIE palioHAJIbHBIE YPaBHEHUS, CBO/IS PELICHUE TAaKUX YPaBHEHUH K

pallnOHAJIbHBIX

PCHICHUTIO JIMHEUHBIX U KBaApaTHBIX ypaBHCHI/Iﬁ C IOCJICAYIOIIUM UCKIHOYCHUEM




YPaBHEHUHN. IIOCTOPOHHUX KOPHEH

59 Pemenue npoOHbIX PemaTh 1poOHBIE palMOHaNbHBIE YpaBHEHMS], CBO/ISI PEIIEHUE TAKUX YPaBHEHUH K
palMOHAIbHBIX PELICHUIO JIMHEHHBIX U KBAJAPATHBIX YPABHEHUH € MOCIENYIOIINM UCKIIIOUEHUEM
YPaBHEHUH. IIOCTOPOHHUX KOPHEH

60 Pemenue npoOHBIX Pemats npoOHBIE palMoOHaNbHbBIE YpaBHEHMsI, CBO/IS PEIICHNE TAKUX YPaBHEHHUH K
paloHaIbHBIX PELICHNIO IMHEHHBIX U KBAJAPATHBIX YPaBHEHHUH € MOCIEIYIOIIMM HUCKIIIOUEHUEM
YPaBHEHHUHN. IIOCTOPOHHUX KOPHEH

61 Pemenue 3amau c ANTOpPUTM pellleHns TEKCTOBBIX 33/1a4 Ha JIBIKeHHe. Perath TeKCTOBbIE 3a/1a4H,
MTOMOIIBIO PAllMOHAIBHBIX WCIIOJIb3YS B KaUueCTBE aJireOpandeckoil MoJieu JpOoOHbIE ypaBHEHUS
YpaBHEHHUHN.

62 Pewrenne 3amau ¢ AJNTOpPUTM pellleHus] TEKCTOBBIX 33/1a4 Ha paboTy. Pemars TekcToBbIe 3a/1auu,
ITOMOIIIBIO PALIMOHAIBHBIX UCIIOJIB3Ys B KauecTBe alnreOpanyeckoil Moienu qpoOHbIe ypaBHEHUS
YpaBHEHUIA.

63 Pewenune 3amau ¢ AJNTOpUTM pELIeHHs TEKCTOBBIX 3a/1a4 Ha CIUIaBbl U PACTBOPBL. PenaTe TEKCTOBBIE
IIOMOIIBIO PAIIMOHAIBHBIX 3a/1a4M, UCIIOJIb3YS B KaUeCcTBE ajreOpanueckoil Mojienu ApoOHbIe ypaBHEHUS
YpaBHEHUI.

64 I'padmyeckuii cmocod 3Hath rpaduueckuii cnocod pemieHus: ypaBHEHUM.
pelieHus: ypaBHEHU .

65 Pemenne npoGHbBIX Pemats npoOHBIE palMoOHaANbHBIE YPaBHEHHS, CBO/IA PEIICHNUE TAKUX YPaBHEHHH K
palMOHaIbHBIX PEIICHUIO JTUHEHHBIX U KBaJAPATHBIX YPABHEHUH € MOCIEAYIOIINM UCKITIOUEHUEM
YpaBHEHUM. IIOCTOPOHHUX KOPHEU

66 KonTpouabHnas padora

Neé6.




67

HucnoBble HEPABEHCTBA.

DopMyIUpPOBATH ONPEACICHNUE YUCIOBBIX HEPABEHCTB, YMETh
MHTEPIPETUPOBATH HEPABEHCTBO C IIOMOIIBIO KOOPAVMHATHOW NMPAMOM, IOHUMATh U
IIPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIE C OTHOLLICHHEM

HEPaBECHCTBA,
68 |YucnoBbie HEpaBEHCTBA YMeTh T0Ka3bIBaTh HEPABEHCTBA
69 |CaoiicTBa YUCIOBBIX dopMyIHpOBaTh U I0OKA3bIBaTh CBONCTBA YUCIOBBIX HEPABEHCTB, PEIICHUE
HEPaBCHCTB. HEPaABCHCTB
70  |CBoiicTBa YUCIOBBIX PeiieHrie HepaBeHCTB, UCIIOIB30BATh AIAPAT HEPABEHCTB ISl OIICHKU
HEPaBCHCTB. MOTPEITHOCTH U TOYHOCTH TPUOTHKCHUS
71  |CnoxeHHe YHCIOBBIX @®opMyIHpPOBATH AITOPUTM CIOKEHHS UYHCIOBBIX HEPABEHCTB, YMETh IPUMEHSTh
HEpPaBEHCTB. ero
72 | YMHOXEHHE YHCIIOBBIX ®opMyIHpOBaTh AITOPUTM YMHOKCHHUS YUCIOBBIX HEPABEHCTB, YMETh IPUMEHSITh
HEPaBECHCTB. ero
73 |[lorpemrHoCTh U TOYHOCTH Hcnonp30Bath anmapar HEpaBEHCTB JUIsl OLEHKH NOTPEITHOCTH ¥ TOYHOCTH
MIPUOJIMKCHUH NPUOITIKEHUS
74 |YucnoBble NPOMEKYTKH. Haxomute nepecedeHre U 00beTMHEHNE MHOXKECTB B YACTHOCTH YMCIIOBBIX
POMEXYTKOB TIOHMMATh U IIPUMEHSTH TEPMUHOJIOTUIO U CHMBOJIMKY, CBSI3aHHbIC
C OTHOILICHWEM HEPaBEHCTBA, CBOWCTBA YMCIIOBBIX HEPABEHCTB;
75  |YmucnoBble NPOMEKYTKH. CdopmynupoBath OINpeeIeHus] YUCIOBBIX TPOMEKYTKOB, 3HaTh HX 0003HaYEHUE

U Ha3BaHUE, YMETh NU300pakaTh YUCIOBON MPOMEXYTOK Ha KOOPANHATHOM
IpsIMOI




76

KonTpouabHas padora
Ne7.

77 Pemrenne HepaBeHCTB € ChopmynnpoBaTh aIrOpUTM pEIIEHHs] HEPABEHCTB C OAHOM MepEMEHHOM, yMETh
OJIHOM ITEPEMEHHOM. IIPUMEHSATH €ro. Pemars TuHelHble HEpaBeHCTBA

78 Pemrenne HepaBeHCTB € Pemrate nmuHelHbIE HEPABEHCTBA, UCIIOJIB3YsI CBOMCTBA YHCIOBBIX HEPABEHCTB
OJIHOM ITEPEMEHHOM.

79 Pemrenne HepaBeHCTB € Pemrate nmuHeliHbIE HEPABEHCTBA, UCIIOJIB3YsI CBOMCTBA YHCIOBBIX HEPABEHCTB,
OJIHOM ITEPEMEHHOM. n300paxaTh pelieHre Ha KOOPAUHATHOM MpsSMoit

80 Pemenne HepaBeHCTB ¢ PemaTte nuHeliHbIE HEPABEHCTBA, UCIIOJIB3YSI CBOMCTBA YHCIIOBBIX HEPABEHCTB,
OJIHOM MIEPEMEHHOM. M300pakaTh peleHne Ha KOOPIAUHATHON TIPSIMOMA

81 Pemenue cucrem CdopMynupoBaTh aIrTOPUTM PEIICHHS CHCTEM JIMHEHHBIX HEPaBEHCTB. Pemath
HEPABEHCTB C OHON CHUCTEMBI JIMHEHHBIX HEPABEHCTB, B TOM YHCJIE TAKUX, KOTOPBIE 3alIMCAHbI B BUJIE
MePEMEHHOM. JIBOMHBIX HEPABEHCTB

82 Pemenue cucrem PemaTh crucTeMbl IMHEHHBIX HEPABEHCTB, B TOM YMCIIE TAKUX, KOTOPBIC 3aIIMCAHbI
HEPABEHCTB C OJHOMN B BUJIE JBOMHBIX HEPABEHCTB, N300pakaTh pEeIIEHHE C TOMOLIbI0 KOOPIMHATHON
IIEPEMEHHOM. npsIMON

83 Pemenue cucrem PemaTh crucTeMbl IMHENHBIX HEPABEHCTB, B TOM YMCIIE TAKUX, KOTOPBIE 3aIIMCAHbI
HEPABEHCTB C OJHOMN B BUJI€ ABOMHBIX HEPABEHCTB, N300pakaTh pelIEHHE ¢ TOMOIIBI0 KOOPIMHATHOM
IIEPEMEHHOM. IpsIMOit

84 Pemenne cucrem PemaTh crcTeMbl IMHENHBIX HEPABEHCTB, B TOM UMCIIE TAKUX, KOTOPBIE 3aIICAHbI

HCEPAaBCHCTB C OJIHOM

B BHJIE IBOMHBIX HCPAaBCHCTB, 1/1306pa>1<aTL peuICHruEC C MOMOLIbIO KOOp,Z[HHElTHOfI




IIEPEMEHHOM.

IpsIMOI

85 Pemrenune cucrem Pemrats cuctembl TMHEIHBIX HEPABEHCTB, B TOM YHCJIE TAKHX, KOTOPHIE 3aIUCAHbBI
HEPABEHCTB C OJHOU B BHJIC IBOMHBIX HEPABCHCTB
IIEPEMEHHOM.
86 |KourtpoJsbHas padora
Ne8.
87 Ompenenenre CTENEHU ¢ 3HaTh OMpe/IeICHUE CTETICHH C IIeJIBIM TTOKa3aTesieM, HaXOIUTh 3HAUCHHE
IIETTBIM OTPHUIATETHHBIM BBIpKCHUI
IIOKa3aTelIeM.
88 CreleHs ¢ 1eabIM 3HaTh OMpe/eICHUE CTETICHH C IICJIBIM TIOKa3aTesieM, HaXOIUTh 3HAYCHHE
OTPHUIIATEITLHBIM BBIpXCHUM, PEJICTABICHUE BEIPAKECHUSI B BUE IPOOH
IIOKa3aTelIeM.
89 CBolicTBa CTEIEHU C 3HaTh CBOMCTBA CTEIIEHHU C IIEJIBIM ITI0Ka3aTelIeM
LEJIBIM [TOKA3aTeJIEM.
90 CBOWCTBA CTEIIEHU C [IpuMeHsITh CBOMCTBA CTEIIEHU C IIEJIBIM MTOKa3aTelIeM IPHY BBITIOJIHCHHH
LEJIBIM [TOKA3aTeNIEM. BBIYMCIICHUH U TPe0Opa30BaHUH BhIPAXKEHUN
91 CraHnapTHbIN BUJ YKcia. Hcnonbs30BaTh 3a1IMCh YUCEN B CTAHIAPTHOM BUJE JUUISl BBIPAXKEHHS U
COTIOCTABJICHUS Pa3MEPOB OOBEKTOB, JITUTEIBHOCTH MPOIIECCOB B OKPYKAIOIIIEM
MUpe.
92 Brimonnenue neificTBuin Hcnonp3oBarh 3a11MCh YUCEN B CTAHAAPTHOM BUJE JIJISl BBIPAXKEHUS U

Hajg 4ucjiaMHU B

COIIOCTABJICHHA pPa3MCpPOB O6’I:CKTOB, JUIATCIIBHOCTHU ITPOLECCOB B OKPYKAKOIIICM




CTaHAapTHOM BU/C.

MHupe.

93 Beinonnenue neictBui [IpuBoauTE IpUMEpPHI PENPE3CHTATUBHON U HEPENPE3EHTATUBHOM BEIOOPKHU.
HaJl YMCIIaMH B W3BnekaTs nHGOpMAIHIO U3 TAOIHUI] YaCTOT U OPraHU30BHIBATh HH(POPMAIIHIO B
CTaHJAPTHOM BHJIE. BU/JIE TaOJINIl YACTOT, CTPOUTH UHTEPBAJIBLHBIN Psijl

94 Beinonnenue neictBuit W3Bnekars nHGoOpMaryio U3 Ta0IMIl YaCTOT M OPraHU30BbIBATh HHPOPMAIUIO B
HaJl YMCIIaMH B BU/JIE TaOJIMIIl YACTOT, CTPOUTH UHTEPBATIBHBIN Psijl
CTaHIAPTHOM BHJIE.

95 Brinonnenue nercTBuit Hcnons30BaTh HArasigHOE MPEACTABICHUE CTATUCTHYECKOW HH(POPMAIINH B BUJIE
HaJl YMCIIaMH B CTOJIOYATHIX M KPYTOBBIX AHAarpamm, MOJUTOHOB, THCTOTPaMM
CTaHIAPTHOM BHJIE.

96 Brinonnenue nercTBuit Ypok 3akperieHus: u3y4eHHoro. Mcnosib30BaTh HarJIsIIHOE MPEICTABICHUE
HaJl YMCJIaMU B CTaTHUCTUYECKOM MH(OPMAIIMK B BUJIE CTOJIOYATHIX U KPYTOBBIX AUArPAMM,
CTaHIAPTHOM BHJIE. MOJINTOHOB, THCTOTPaMM

97 KontpoJabHas padora
Ne9,

98 [ToBTOpEHME TEMBI
«IIpeobpazoBanue
palMOHaIbHBIX
BBIPAXKCHUIN.

99 [ToBTOpEHUE TEMBI

«IIpeobpazoBanue

BLIpa)KeHHﬁ, COACPpIKAIIUX




KBaJpPAaTHbIEC KOPHHU.
Pemenne kBagpaTHbIxX
YPaBHEHUW».

100

[ToBTOpEHUE TEMBI
«Pemenne  KBagpaTHBIX
YPaBHEHUW».

101

IToBTOpEHME TEMBI
«Pemenune kBagpaTHbIX
YpaBHEHUI».

102

[ToBTOpEHME TEMBI
«Pemmenne cucrem
HEpPABEHCTB C OJIHOM
MepEMEHHON»
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