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[HOACHUTEJIbHAA 3AITNCKA

e n3yyenus yueOHOro Kypca

Anrebpa sBIsSE€TCS OJAHUM M3 OIMOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHA
oOecrieunBaeT M3y4YCHUE IPYTrUX IUCLIMIUIMH, KaK €CTeCTBEHHOHAy4YHOTO, TaK U
I'YMaHUTapHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl MPOJAOKEHHSI 00pa3oBaHus U
B TOBCEIHEBHOW >XM3HU. Pa3BuTue y oOydarommxcs Hay4yHbIX NPEJCTaBICHUN O
MIPOUCXOXKACHUN
U CYUIHOCTH anreOpamyeckux aOCTpakiMii, crocobe OTpakeHHs MaTeMaTH4eCKOU
HAyKOW SIBJICHUNM M TPOIECCOB B MPUPOJE U OOIIECTBE, POJIM MATEMAaTUUYECKOTO
MOJICIMPOBAHMS B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO
HAy4YHOTO MUPOBO33PCHHS U KAueCTB MBIILUICHUs, HECOOXOAUMBIX JJIsl ajanTalud B
COBpPEMEHHOM LHM(PpoBOoM obmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieunBaeT  pa3BUTHE  yMeHUS  HaOIOAaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTHU MBIIIJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUSI M BBIBOJBI, (POPMYIUPOBATH
yrBepkaeHuss. OcBoeHHe Kypca anreOpbl 0O0ecreyrMBaeT pa3BUTUE JIOTMYECKOTO
MBIIIUICHUS. OOYYalOIIUXCS: OHM HCIONB3YIOT JEAyKTUBHBIE W WHIYKTHUBHBIC
paccykaeHusi, 0000IIeHne W KOHKPETH3allhlo, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpeanoyiaraeT 3HAYUTEIBHBIM O00BEM  CaMOCTOSATEIHHOM
NESTENBHOCTH  OOy4YalOIIMUXCS, TOITOMY CaMOCTOATENBHOE pElIeHHe  3ajaad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aluedl JesTeIbHOCTHOTO TMpHUHIIMIA
oOy4eHUsl.

B crpykrype mnporpammbl ydeOHOro Kypca «AnreOpa» OCHOBHOW IIKOJIbI
OCHOBHO€ MECTO 3aHUMAKOT COJEPKATEIBHO-METOANYECKHE JHUHUM: «YHucima u
BBIUMCIICHUS»; « ANreOpanieckue BhIPAKECHU; «YPaBHEHUS U HEPABEHCTBAY;
«Dyukuum». Kaxxnas u3 3TUX COAEPkKaTEeIbHO-METOIMYECKUX JIMHUM Pa3BUBACTCA Ha
NPOTSHKEHUU TPEX JIET M3YyUEHHUs Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch |
B3aMMO/JICHCTBYS C IPYTUMHU €ro JUHUSMU. B Xoxe m3ydeHus Kypca oOydaronmumcs
MPUXOAUTCA JIOTHYECKU PACCYKJIaTh, MCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3M ¢ 3TUM 11eTeco00pa3HO BKIIOYUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MATEMAaTUYECKOTO 00pa30oBaHUs U
CIIOCOOCTBYIOIIIME  OBJAJICHUIO  OOYYAOMIMMKCS  OCHOB  YHHUBEPCAIHHOTO
MaTeMaTUYECKOTO S3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COJIEPKATEIbHON
U CTPYKTYpPHOU OCOOEHHOCTBIO Kypca «Airedpay SBISETCS €ro MHTErPUPOBAHHBIIN
XapakTep.

Conepxanue nuHUM «YUucaa W BBIYUCICHUS» CIIYKUT OCHOBOM s
JANbHEUIIIET0 HM3yYEHUsST MAaTEeMaTHKH, CIIOCOOCTBYET DPa3BUTHIO y OO0Yy4arOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS TOJH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYSCKUX HABBIKOB, HEOOXOIWMBIX JJI TIOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATUA O YMCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAJIBHBIMU U
UppAIMOHAIIBHBIMU YKCIIaMH, (POPMUPOBAHUEM MPEJCTABICHUN O JAEHCTBUTEIBHOM



yrcie. 3aBepIiieHrne OCBOSHUS YHUCIOBOM JIMHUU OTHECEHO K CTapIleMy 3BeHY OOIIEeTO
oOpa3zoBaHus.

ConeprxkaHre ABYX alreOpandecKux JUHUNA — « AreOpandecKue BIPaKEHUS» U
«YpaBHEGHHsI W HEPABEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO Yy OOYJAIONTUXCS
MaTeMaTHYECKOTO armapara, HEOOXOAMMOTro IS PEIIeHUs 3a7a4 MaTeMaTHKH,
CMEXHBIX TPEIMETOB M IMPAKTHKO-OPUCHTHUPOBAHHBIX 3a7a4. B OCHOBHOW NIKOJE
y4eOHBIM MaTepuayl TPYNIUPYETCS BOKPYT pallMOHATIBHBIX BBIpaXXEHUU. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH KaK S3bIKa IS TOCTPOCHUS MaTEMaTHICCKUX
MoOJieTIel, omucaHusl TPOIECCOB U SIBICHUN pealbHOro MHupa. B 3amaum oOydeHus
anreOpe BXOIAT TaKKe JaJbHEHINCE pPa3BUTHE AJITOPUTMHUYCCKOTO MBIIUICHHUS,
HEOOXOJMMOTO, B YAaCTHOCTH, JJII OCBOCHUS Kypca HMH(MOPMATUKH, W OBJIAJCHHC
HaBBIKaMU JICTYKTHBHBIX paccyxacHui. [IpeoOpa3zoBaHre CHMBOJIBHBIX ()OPM BHOCUT
CBOM crenuduYeckuii BKIaA B pa3BUTHE BOOOpPaKCHHS, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPYECTBY.

Conepxanve (QyHKIMOHATBHO-TpadUUYCCKON JIMHUKA HAIlCJICHO HA IOJYyYCHUE
IIKOJIbHUKAMU 3HaHUH O (PYHKIUAX KaK BaKHCHIIIEH MaTEMaTHYSCKOW MOJEITH JIs
ONMMCAHMS M WCCIICIOBAHUS Pa3HOOOPA3HBIX IPOIECCOB M SBJICHHHA B TPHUPOJC H
obmiectBe. M3ydeHue 3TOro marepuaia CIIOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIUXCS
YMCHHS UCIIOJIb30BaTh PAa3IMYHbBIC BBHIPA3UTEIbHBIC CPEACTBA s3bIKAa MATEMATHKA —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckwe, BHOCHT BKIaag B (HOPMHUPOBAHHE
NPECTaBICHUH O POJTH MaTEMATHKX B Pa3BUTHH IUBIIN3AIUN U KYJIbTYPHI.

MecTo y4e0HOr0 Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHOMY TulaHy B /-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBHIA BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucrna ©  BBIYUCIHCHUS», «ANTeOpandyecKkue BbIpOKCHHS», «YpaBHEHUS W
HEpaBEHCTBa», «DyHKIUNY.

VY4eOHbIN TJ1aH HA HU3ydeHUe anreOpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJCNIO B TEUEHHUE KaXJOro rojga oOydeHHs, BCETO 3a TPU Toja
oOydenust — 306 yueOHBIX YacoB.

COJEPKXAHUE OBYUYEHUA

7 KIIACC

Yucna u eéviuucnenus

PanmnonanbHbIe YnCIa

JpoOu OOBIKHOBEHHBIE W JIECSITHYHBIC, MEPEXOJ OT OAHON (opMbI 3amucu
apobert Kk gapyroil. IloHsTHe palMOHAIBHOTO 4YHCIA, 3allUCh, CpPaBHEHME,
YOOPSIAOUMBAHUE  pAllMOHANIBHBIX  4ucel.  Apudmerhyeckue  JIEUCTBUSL  C
palMoOHANTBHBIMKM YHClIaMu. PellieHue 3amad M3 peaybHOM MpPaKTHMKM HAa 4YacTH, HA
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JpoOHu.

Crenenb ¢ HaTypaJdbHBIM I[IOKa3aTelieM: OIpeJelieHue, MNpeodpa3oBaHuE
BBIpa)KEHUU HAa OCHOBE OIpPEJIEICHUS, 3aMICh OOJBIITUX YHUCEIL.

[IporeHTHI, 3aMKCh NPOIEHTOB B BUAE APOOU U ApOOU B BHUJI€ MPOLICHTOB. Tpu
OCHOBHBI€ 33]1a4/ Ha MPOLIEHTHI, PEUICHHE 3a]1a4 U3 PEATbHOM MPAKTUKHU.

[IpumeHeHne  NOPU3HAKOB  JIEIMMOCTH,  PA3J0KEHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4uclie T@psMmas W oOparHas
MPONOPIIMOHAIBHOCTH.

Anzebdpauueckue svlparxcenus

[TepemeHHbIC, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C MEpeMEHHOW. JlomycTumeblie
3HaYEHUsI NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dbopmynbl. Beraucienus no gopmysam.

[IpeobpazoBanue OyKBEHHBIX BBIPAKEHUHN, TOXKICCTBEHHO PaBHbBIE BBIPAKEHUS,
npaBuia MpeoOpa3oBaHUs CYMM W TIPOU3BEICHHH, MpaBWIa PACKPBITUS CKOOOK U
PUBEICHUS IOJIOOHBIX ClIaracMbIX.

CBolicTBa CTENEHU C HATYpPaJbHBIM MTOKA3aTEJIEM.

OnHounenbl U MHOTO4WIeHbl. CTeneHb MHoOrouieHa. CloKeHue, BbhIYMTaHUE,
YMHOKE€HUE MHOTOUYJIEHOB. POPMYJIbl COKPAILIEHHOTO YMHOXKEHHUS: KBAJIpAT CyMMBI U
KBagpaT pazHocTu. Dopmysia pasHOCTH KBaJparoB. Pa3noxeHne MHOTOUYJICHOB Ha
MHOHUTEIH.

Ypaenenusn

VYpaBHeHUE, KOpeHb YpaBHEHHUA, NpaBWiIa MpeoOpa3oBaHUsl YpaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JluHeliHOEe ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOTO
ypaBHEHUS, pEIICHUE JIMHEHHBIX ypaBHEHUU. COCTaBiIECHUE YpaBHEHUH MO YCIOBUIO
3aja4n. Pelenne TeKCTOBBIX 3a/1a4 C MMOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypasnenue ¢ 08ymsa nepemenuvimu u e2o zpagui?. Cucrtema aByX
JIMHEWHBIX YPAaBHEHHM C JBYMsS II€PEMEHHBIMU. PellleHue CcucTteM ypaBHEHUM
croco0OM ToJICTaHOBKU. [IpuMepsl pereHus: TeKCTOBBIX 3a7a4 C MOMOIIBIO CUCTEM
YPaBHEHHUM.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsiMon. UuciaoBble mpoMexyTku. PaccrosHue mexnay
JBYMsI TOYUKAMHU KOOPJIAUHATHOM MPAMOM.

[IpssmoyronpHas cuctema koopauHat, ocu OX u Oy. AGciucca v opinHATa TOYKH
Ha KOOPJAWHATHOW MocKOoCcTH. [IpumMepsl rpadukoB, 3aganabx popMynamu. UTteHne
rpadKOB pearbHBIX 32aBHCHMOCTEH.

[Monstue pynkmmu. ['padux Gynkmmu. Coiicta GpyHkmwmii. JInneitHas QyHKIms,
e€ rpaduk. 'paduk byrknum y = KX + b. I'paguueckoe pewenue runetinwix ypasnernui
U cucmem JUHEeUHbIX YPABHEHUU.

2 3,[[6CL " ajie€ KypCuBOM 0003HaYCHBI TEMbI, U3YUCHHC KOTOPBIX NPOBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHC. Henaror
CaMOCTOATCIIBHO ONPCACIACT o0BeM n3y4acMOro MmaTtepuasia.
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8 KJIACC

Yucna u eviuucnenusn

KBanpatHeiii kopenb u3 uucna. [llowamue 00 uppayuoHaibHOM 4ucie.
Jlecamuunvie npubaudiceHus uppayuouaibhuvix uyucen. CBOUCTBA apuPMETHUECKUX
KBaJpaTHBIX KOPHEH M UX MPUMEHEHHE K MPeoOpPa30BaHUIO YUCIIOBBIX BBIPAXKEHUN U
BBIYUCIICHUSIM. /[lelicmeumenvHble Yucia.

CreneHb C UENbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHmapTHAs 3allUCh YUCIIA.

Anzedpauueckue svlparxcenus

KBagpaTHblil TpEXWIIEH; PA3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOXKHUTEIH.

Anrebpandeckast 1poOb. OCHOBHOE CBOWCTBO ajredOpanyeckoil apoowu.
Cnoxenue, BbIUUTAHHWE, YMHOXEHHUE, JIeJIeHHe  aireOpandeckux JapooOeit.
PanrionanbHbIe BRIp@XKEHHS U UX MpeoOpa3oBaHueE.

Ypasuenuna u nepasencmea

KBaapatHoe ypaBHeHue, (popmylia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buema. Permuenune ypaBHEHH M, CBOASIINUXCS K JIUHEWHBIM U KBaapaTHbIM. [IpocTelimme
JPOOHO-pAIIMOHAIBHBIC YPAaBHECHHUSI.

I'paghuueckan unmepnpemayus ypasHenuu ¢ 08yMs NepemMeHHbIMU U CUCTEM
JIUHEUHbLIX  YPABHeHull ¢ O08yMs nepemeHHbiMu. lIpuUMepnl pelieHus CHCTEM
HEJIMHEMHBIX YPAaBHEHUH C JIByMs IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIiocoOOM.

HuciioBele HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

Dynkyuu

[Tonsitue pynkimu. O6acTh ONpeaeIeHUsS U MHOKECTBO 3HAUCHUN () YHKITUH.
CrniocoOnI 3a1aHus PYHKITHA.

I'paduk ¢pynkumu. Urenne cBoiicTB dyHKIHHM 10 e€ rpaduky. [Ipumepsr
rpaduKoB PYHKIIHH, OTpaKaIOIIUX PeaTbHbIC TIPOIIECCHI.

OYHKIMY, ONKCHIBAIOIIMNE TNPSIMYI0 UM OOpaTHYH MPOINOPIMOHATIBHBIC

3aBUCUMOCTH, UX rpaduku. yHkimuy = X%,y = X3,y = N :fé' I'pagpuueckoe

peuienue ypasHeHuu u cucmem ypagHeHuu.

9 KJIACC

Yucna u eéviuucnenus

JleicTBUTEJIbHBIE YHCJIA

ParnmonanbHble 4YMCla, UPPAYUOHATbHBIE YUCIA, KOHEUYHble U OecKOHeuHble
Ooecamuunvle Opobu. MHodcecmseo OelicmeumenbHulX Yuces, 0etiCmeumelbHble YUCia
KaK 6ecKoHeyHbvle decamuyHbvle OpoouU. B3aumHo 00HO3HAYHOE COOMBEMCmBUe MedHcO)y
MHOHCECMBOM OCUCMBUMETIbHBIX YUCE]l U KOOPOUHAMHOU NPAMOUL.

Cpasnenue  OeticmeumesnbHbIX — Yucel, apu@memuyeckue Oeucmeus ¢
0elcmeumelbHblMU YUCIAMU.

HN3mepenusi, npuodJIHKEHU S, OLIEHKH
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Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHpPA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOLIEM MUpE.

[TpubnmxEHHOE 3HAUYEHHE BEIUYUHBI, TOUHOCTh MpubimkeHus. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3yabTaToB BIYUCICHUN.

Ypasunenun u nepasencmea

YpaBHeHUs C OAHOH NepPeMEeHHOI

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIUXCS K JIUHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOJSAIIUXCS K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHHUE. [Ipumepul peuienus ypagHeHuu mpemveu U 4emeepmon
cmenemeu pasioHceHuemM Ha MHONCUMEU.

Pemiennie 1poOHO-paliiOHANIBHBIX YPaBHEHHUM.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM METOJIOM.

Cucrembl ypaBHeHHM

YpaBHeHHEe C JAByMsI MEpEeMEHHBIMM M ero rpaduk. PermieHue cucrem aByx
JUHEWHBIX YpaBHEHHUH C JIBYyMs NEpEeMEHHBIMHU. PerieHue cucteM ABYX ypaBHEHUH,
OJIHO W3 KOTOpHIX JIMHEHHOEe, a Jpyroe — BTopod creneHu. [paduueckas
UHTEPIPETAIMs CUCTEMbI YPABHEHUHN C IByMs IEPEMEHHBIMH.

Perienrie TeKCTOBBIX 3a71a4 alNreOpandeckKuM CIiocoOOM.

HepaBencrBa

UwucnoBble HEpaBEeHCTBA U UX CBOMCTRBA.

Pemienue JMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. Pemrenue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW mepeMeHHoW. KBagpaTHele HepaBeHCTBA.
I'paduueckass wuHTEprpeTalusi HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS
IEPEMEHHBIMU.

Dynkyuu

Ksanmpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapadomna, koopauHATHI
BEPIIUHBI TapadOoJIbl, OCb CHMMETPHUH TTapadoJIbI.

I"'paduku GyHKIMiA: y =Kkx, y =kx + b, y = X2,
y = yxy= k;I/I UX CBOWCTBA.

Yucnosvle nocnedosamenvHocmu

Omnpenenenue u cocoObl 3aJaHUSI YUCJIOBBIX MOCJIEA0BATEIbHOCTEN

[lonsiTHe 4YHMCIOBON TMOCIENOBATENBHOCTH. 3aJaHu€ MOCIEA0BATEIbHOCTH
peKyppeHTHOH dopMynor u Gopmymoit N-ro YieHa.

ApupmMeTHyecKas U reoMeTPUYECKas MPOrpPeccuu

Apudmernyeckas U TeoMmeTpudeckas mnporpeccuu. Dopmynbl N-TO dYieHa
apuPMETHIECKON 1 TEOMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

H3z00padsicenue unenos apupmemuueckou u 2eoMempuyecKkol npozpeccull
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHEUHbIl U IKCNOHEHYUAbHBLL POCHI.
Crnooicnble npoyeHmui.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHBaIlsA K OOYYEHHIO MaTeMaTHKE W IEJICHANPAaBICHHON MO3HABATEIHLHON
JeSITeNbHOCTH;

NOBBIIICHWE  YPOBHA CBOCH  KOMIIETEHTHOCTH  Yepe3  IMPaKTHYECKYIO
AeSITeNbHOCTD, TPEOYIONIYI0O MAaTEMAaTUYECKUX 3HAHUHM, B TOM YHUCIIE YMEHHUE YUUTHCS
y APYTUX JIOJEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CHTYAIIHIO, OBITH TOTOBBIM JICHCTBOBATH
B OTCYTCTBHE TapaHTHH ycrexa;

cnocobHocTh oOyuaromuxcsi ¢ 3IIP k oco3HaHuio CcBOMX JePUIMTOB U
IPOSIBJICHUE CTPEMJICHHS K UX TTPEOOICHHIO;

CIIOCOOHOCTH K CAaMOPa3BUTHIO, YMEHUE CTABUTH JJOCTHKHMBIE TICITH;

YMEHHE pa3uyaTh ydeOHBIC CHUTYyallMd, B KOTOPBIX MOXXHO JEHCTBOBAThH
CaMOCTOSITENIPHO, W CHUTyallMH, TI/Ie CJeIyeT BOCIOJIb30BAaThCS CIPABOYHOM
MHpOpMAIUEH UIN IPYTUMH BCTIOMOTATEIHbHBIMU CPEJICTBAMHU;

CIIOCOOHOCTH TIEPEHOCHUTH TIOJTyUEHHBIC B X0/1¢ 00YUCHHUS 3HAHUS B AaKTyaJIbHYIO
CUTYalUIO (MpU pEeLICHUH KUTEHCKUX 3a]1a4, TPEOYIOIINX MaTEMaTUYECKUX 3HAHUM );

CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAaHUAX M INpaBWIIaX IPOBEIACHMUS
IPOMEXXYTOUYHOW U UTOTOBOM aTTeCTaINH;
OBJIaZICHHE OCHOBaMU (PMHAHCOBOM I'PaMOTHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHABAMEIbHOIMU 0CUCHBUAMU:

yCTaHABIMBATh  MPUYUHHO-CICACTBEHHBIE CBA3M B  XOJE€  YCBOCHHS
MaTEMaTUYECKOTO MaTepuana;

BBISBJISATh NePUIMT NaHHBIX, HEOOXOIUMBIX JUIsl PEHICHUS MOCTaBICHHOM
3a/1auu;

C TIOMOIIBIO YUYHUTEIS BBIOUPATh CIIOCO0 PEIIeHUsT MAaTEeMAaTUYECKON 3a/1auu
(cpaBHUBATH BO3MOKHBIE BAPUAHTHI PEIICHUSA);

OPUMEHSITh ¥ TpeoOpa3oBbIBATh 3HAKHM W CHUMBOJIBI B XOJI€ PEIICHUS
MaTeMaTUYEeCKUX 3a71aY;

yCTaHABJIMBATH UICKOMOE ¥ JTAaHHOE TIPH PEIICHUN MaTeMaTHUeCKOM 3a/1a4u;

MOHUMATh W WHTEPIPETUPOBATH MHGOPMAIINIO PA3IMIHBIX BUIIOB U (HOpM
MPEICTaBIICHNUS;

WLTIOCTPUPOBATH pelliaeMble 3a7a4u rpadnIeCKUMU CXeMaMUu;

3¢ (PEeKTUBHO 3aTTOMUHATH ¥ CHCTEMAaTU3UPOBATHh WH(OPMAITHIO.

MMOHUMATh U UCIOJIb30BAaTh MAaTEMAaTUYECKHUE CPENICTBA HATISAHOCTH (Tpadukwy,
AUarpaMMmbl, TaOJHIBI, CXeMbl W Jp.) JUIA WIUIOCTPAllUd, HHTEPIPETAIUH,
apryMeHTAIIIH.



Osnaoenue YHUGEpCanbHblMU yueoHbIMU KOMMYHUKAMUGHbIMU
oelicmeuaAmu:

OpraHU30BBIBATH YYEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIIBHOCTH C
YYUTEIIEM U CBEPCTHUKAMHU B MPOLECCE PEIICHUS 33/1a4;

B3aUMOJICHCTBOBATh U HAXOJIUTh OOIIHE CIIOCOOBI padoThl; paboTaTh B IPYIIIE:
HaxoJUTh OOIllee pelleHre W paspeniaTb KOH(GIUKTHI Ha OCHOBE COTJIACOBAHUS
MO3ULMHI U YUETa HHTEPECOB; CIylaTh NapTHEPA; (OPMYIUPOBATH, APTYMEHTHUPOBATh
1 OTCTauBaTh CBOE¢ MHECHMUE;

POTHO3UPOBATh BO3HHUKHOBEHUE KOH(JIMKTOB MPHU HAJIUYUHM PA3HBIX TOUEK
3peHHsl W paspeiniath KOH(JIMKTHI Ha OCHOBE y4€Ta MHTEPECOB M TMO3UIMM BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3UIHUI0 W KOOPJAMHUPOBATH €€ C TO3UIUAMHU
napTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE OOIIEro pelieHUss B COBMECTHOM
NESATENbHOCTH;

BBITIOJIHSITh CBOKO 4YacTh pabOThI, JOCTUTaTh KAa4eCTBEHHOTO pe3yibTaTa M
KOOPJIMHUPOBAThH CBOU JEUCTBHS C JPYTUMHU UJICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOITUI IPOIYKT.

Osnadenue ynusepcanvbHolMu y4eOHbIMU PeYIAMUCHBIMU OCUCH BUAMU:

CTaBUTh 1M, BBIOMpATh M CO3/laBaTh AJTOPUTMBI JJI PEIICHHS Y4eOHBIX
MaTeMaTHYEeCKUX TTPoOIIeM;

IUIAHUPOBATh M OCYLIECTBIIATH [JEATEIIBHOCTb, HAINPABICHHYI0 HA PEIICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapakTepa.

dbopMynupoBaTh M YAEPKUBATH Yy4eOHYIO 3ajady, COCTaBJISATh IUIAH W
MMOCJICIOBATEIBLHOCTh JCHCTBUM;

OCYIIECTBIISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATH MPOIECC U PE3yJbTaT YYeOHOM MaTeMaTHIECKON
NEeATEIbHOCTH;

aJICcKBaTHO OILICHUBATh MPABMWIBHOCTD UM OMKUOOYHOCTH BHITIOJHEHUS Y4eOHOMH
3a/1auu, €€ 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PeIlCHNUS,

CIMYaTh CHOCOO NEWCTBUS U €ro pe3yJIbTaT C 3aJaHHBIM STAJOHOM C LEJBIO
O0OHapyXeHUS OTKJIOHCHUA M OTJIUYUI OT ITAJIOHA.

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTHh MPH PEIICHUH y4eOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPBHIM HE ObUT JOCTUTHYT TPeOyeMBbI pe3ynbTaT
NEATEeNbHOCTH, ONPEACNISITh MO3UTHBHBIE M3MEHEHUsS W HalpaBieHUs, TpeOyrouume
najabHenIen paboThl;

PETYIHPOBATH CITOCOO BBIPAKEHUS SMOITUH.

HNPEAMETHBIE PE3YJIbTATBI

OcBoenue ydeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JODKHO OOECleunBaTh JOCTIDKCHHE CICAYIONIMX TMPEIMETHBIX
o0pa3oBaTeIbHBIX PE3yJIbTATOB:



7 KIIACC

Yucna u eviuucnenusn

BoinonusaTh, couerass yCTHbIE W MHCHbMEHHbIE NPUEMBI, apuUPMETHUUECKUE
JNEUCTBUS C PAIMOHAIBHBIMU YHCIIAMU.

HaxonuTh 3HaYeHHs YHCIOBBIX BBIPAXKEHUN;, NPUMEHSITH Pa3HOOOpa3HbIC
criocoObl ¥ TPUEMBI BBIUMCICHUSI 3HAYEHUW JPOOHBIX BBIPAKECHHM, COACPIKAIINX
OOBIKHOBEHHBIE U ICCATUUHBIE TPOOH.

[lepexoauTs OT OonHOM (OPMBI 3aMHMCH YUCEN K JApPYyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATUYHYIO NIpoOh). CpaBHUBATH U
yIOPSI0YUBATH PAIIMOHAIILHBIC YHCIA.

OKpyIJIsTh 4KcCIa.

BrINOMHATh IPUKUIIKY U OIEHKY pe3yJibTaTa BBIUYMCICHUM, OLICHKY 3HAYCHUUN
YHUCJIOBBIX BBIPAKEHUH.

BrIMoaHATE IEMCTBUS CO CTENEHIMU ¢ HATypaJbHBIMU MTOKa3aTEIsIMU (C OTIOpOi
Ha CIIPAaBOYHYIO0 UH(POPMAITHIO).

[IpuMeHsATh IPU3HAKU JIETUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIIM HATypalbHBIX

YHCEJl.

Pemate mpocreiiiine NpPaKkTUKO-OPUEHTUPOBAHHBIC 3aJlaud, CBSI3aHHBIC C
OTHOLIEHHEM  BEJIMYMH,  MPONOPIUOHAIBHOCTHIO  BEIWYMH,  MPOLEHTAMU;
UHTEPIPETUPOBATH PE3YJIbTAThl PEHICHUS 33724 C YYETOM OTPAHUYEHHI, CB3aHHBIX CO
CBOICTBaMHU paccMaTpUBAEMbIX OOBEKTOB.

Anzebdpauueckue svlparxcenus

OpueHTHpOBaTbCA B TOHATHSX M ONEpUpPOBaThH Ha ©0a30BOM ypOBHE
anreOpanyecKol TePMHUHOJIOTHEH U CHMBOJIMKOM.

Haxonute 3HaueHusi OYKBEHHBIX BBIPAKECHUNM TPH 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BrimonHaTh peoOpa3oBaHus 1EIOr0 BRIPAKEHUS B MHOTOYJICH NPHUBEIACHUEM
MOT00HBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIO4YJI€Ha Ha
MHOTOYJICH, MPUMEHATHh (OPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pasHOCTH (C OMOPO
Ha CIIPaBOYHYIO HH(OpMAITHIO).

OcyliecTBasATh Pa3IOKEHUE MHOTOUYIEHOB HA MHOXKHUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIET0 MHOXKHUTEINSI, TPYNIUPOBKH CIaraeMbIX, MPUMECHECHHSI
(dbopMyI1 COKpaIEHHOT0 YMHOXKEHUS (C OMOPON HA CIIPABOYHYIO HH(POPMAIIHIO).

[IpumensTh Npeodpa3zoBaHKsl MHOTOUYJIEHOB ISl PELICHUS PA3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMHU IOKAa3aTENsAMU IS
mpeo0pa3oBaHus BEIPAKECHHM (C OTIOPOM HA CIIPAaBOYHYIO0 HH(POPMAITHIO).

Ypaenenus u nepasencmea

Pemate nuHEWHBIE ypaBHEHHSI C OJHOM IEPEMEHHOW, NPUMEHSS NpaBUiIa
nepexojia OT UCXOJHOTO YPaBHEHHS K paBHOCUILHOMY eMy. [IpoBepsTs, siBIsieTCS 11
YHUCJI0 KOPHEM YpaBHEHHUSI.

Nwmets npencraBienne o rpaguyeckux METoAax MpU PeleHUH JTUHEHHBIX
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YPaBHEHUU U UX CUCTEM.

[lonOupate mnpuMepsl Tap 4YHCEN, SBISIOUIMXCA pPEIICHWEM JIMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHON TIOCKOCTH TpauK TUHEHHOTO YpaBHEHHS C IBYMS
NEPEMEHHBIMH; TTOJIB3YACh IPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUST YpPaBHEHUSI.

Pemats cuctemMbl IBYX JTUHEHHBIX YpaBHEHHH C IBYMSI IEPEMEHHBIMH, B TOM
yucie rpadudecku (C onmopoi Ha aaroOpuUTM YUEOHBIX JEHCTBUIN).

CoctaBasaTh (1OCae COBMECTHOTO aHAIKM3a) U pellaTh JUHEHHOE YpaBHEHUE WU
CHUCTeMYy JIMHEHHBIX ypaBHEHHWH TIO YCJIOBUIO 3a/lauyd, HMHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4 MOJIYYEHHBIA PE3yNbTar.

Koopounamowt u epagpuxu. @ynkyuu

N300paxaTh Ha KOOPIAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATAM, JTy4d, OTPE3KH, WHTEPBAJIbI, 3aMCHIBATh YUCIIOBBIE MPOMEXYTKH Ha
anreOpanyecKoM si3bIKe.

OTmeuaTh B KOOPAWHATHOW TUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpIHHATaM;
cTpouTh rpaduku auHeHHBIX QyHKIUi. CTpouTh rpaduk Gynkuu y = KX + b.

OnuceiBaTh € TMOMOMIBI0 (YHKIMA HM3BECTHBIE 3aBUCHUMOCTH  MEXKIY

BeTMYMHAMH (TI0 QJITOPUTMY Y4YeOHBIX JIEHCTBUI): CKOPOCTh, BPEMS, PACCTOSHUEC,
1IeHa, KOJTUYECTBO, CTOMMOCTh; IPOU3BOIUTEIIBHOCTD, BpeMs, 00bEM pabOTHI.
HaxoauTs 3HaueHne GyHKIIMU 1O 3HAYCHUIO €€ apryMEeHTA.
[Torumars rpadudeckuid crocod MpeaCTaBICHUS W aHaIM3a WHQpOpMaINy;
U3BJICKATh U UHTEPIPETUPOBATh HHPOpMAIHIO 13 Tpad)MKOB PEATbHBIX ITPOIIECCOB H
3aBUCUMOCTEH.

8 KJIACC

Yucna u evluucienusn

Hcnonp3oBaTh HavallbHbIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX
quceNl Il CpaBHEHHS, OKPYIJICHHS] W BBIUYMCICHUH; M300pakaTh ACHCTBUTEIHHBIC
YHCJIa TOYKAMUA HA KOOPJAUHATHOM MPSIMOM.

[IpumensaTs TOHSATHE apPU(PMETHYECKOTO KBAAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YS MPU HEOOXOAMMOCTH KAaJbKYJSTOpP; BBIMOIHITH
MPOCTEHIITNE TIPeoOpa30oBaHUsI BBIPAKECHUH, COJEPKAIUX KBaJpaTHbIE KOPHHU,
HCIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIUX W MAaJbIX YHCEN C MOMOIIBIO JIECITHYHBIX
npoOeii u crenieHeit yucna 10.

Anzebpauueckue svlparxcenus

[IpuMeHsTP MOHSATHE CTENEHU C I1EedbIM  [OKAa3aTeJIeM, BBIIOJHSIThH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKAIUX CTEMEHH C IEeNBIM ToKa3aTeneM (C
MCIIOJIb30BAaHUEM CITPABOYHON WH(GOPMAITUH).

BbINONHATh HECTIOXKHBIE TOXKJIECTBEHHBIE TMPEOOpa30BaHUs PalMOHATbHBIX
BbIpa)KCHUW HAa OCHOBE MPABWJ JCHCTBUN HaJl MHOTOYJICHAMH U aareOpandyecKuMu
JTPOOSMH.

PacknaapiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKHUTEIIH.
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[IpumeHsATh npeoOpa3oBaHMs BBIPAKEHUN JJIA PELIECHUs Pa3IMYHBIX 3a/1ad U3
MAaTEMAaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAILHOMN ITPAKTUKHU.

Ypaenenusa u nepasencmea

PemaTe nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C MCHOJIB30BAaHHEM CIIPAaBOYHOM
uH(popMaIMi) U pALMOHAIIBHBIE YpaBHEHUS, CBOISIIMECS K HUM, CHUCTEMBI ABYX
YPAaBHEHUH C IBYMS IIEPEMEHHBIMMU.

IIpoBOAUTE IPOCTENIIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
qyclie ¢ NPUMEHEHHEM TIpauuecKux NpelcTaBieHud (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHHE WJIM CUCTEMa YPaBHEHUM pPEIIEeHMs, €CIM MUMEET, TO CKOJIbKO, U Mp.) C
OTIOpPOH Ha aNTOPUTM YYEOHBIX JEHCTBUI.

[lepexoauTh OT crnoBecHOW (OPMYIMPOBKM 3alayu K e€ anreOpandyeckoi
MOJEIM C T[OMOIIBIO COCTAaBJICHUS YPAaBHEHUs WM CHUCTEMBlI YPaBHEHUM,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M IOJYYEHHBIH PE3yJIbTaT.

IIprMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB U1l CPAaBHEHUS, OLICHKH; PEIIaTh
JMHENHbIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CUCTEMBI; 1aBaTh rpauyecKyIo
WJUTIOCTPALIMIO MHOXKECTBA PELICHUN HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkuyuu

OnepupoBath Ha 0a30BOM YpOBHE (YHKIMOHAJIbHbIE TOHSATUS M S3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUYEHUs); OIpEAeNATh 3HaueHHe (QYHKUUU T10
3HAYEHHUIO apTyMEHTa; ONPEeIesATh CBOMCTBA (PYHKIIMU MO €€ rpaduKy.

CTpouTh rpauKM dJIEMEHTapHBIX QyHKIMHI Buaa, Y = X4,y =X3,y =+4/x ,y=

k; onmumceIBaTh CBOMCTBA YMCIOBOM (QYHKITMH 10 €€ TpaduKy (MIpH HEOOXOAMMOCTH C
X

HaIPaBJISIOIICH TOMOIIBIO).

9 KJIACC

Yucna u evluucienusn

CpaBHUBAThH U yIOPSAOUYMBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YHUCIIA.

Brimonnats apudmMeTnueckre NeHCTBUS C PAllMOHATIBLHBIMHU YMCIaMH, cOYeTast
YCTHBIE U THCbMEHHBIE MPUEMBI, BBINOJHATH BBIYUCIEHUS C HPPalUMOHAIbHBIMU
YUCIIAMHU.

Haxonute 3HaueHHs cTeNEHeN ¢ NEIbIMU MOKA3aTe MU U KOPHEN; BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAXKEHHUI.

OKpyryisiTh  ACHCTBUTENIbHBIE YHWCIA, BBINOJHATH MPUKHUIKY pe3ylbTaTa
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

Ypaenenus u nepasencmea

PemaTe nuHENHBIE M KBaAPATHBIE YPABHEHMUS, YPABHEHUS, CBOISAIIUECS K HUM,
mpocTentme IpoOHO-paMOHATBFHBIE YPABHEHUS.

Pemate mnpocteimme CcUCTEMBI JBYX JIMHEWHBIX YPABHEHUUW C JABYyMs
IIEPEMEHHBIMM U CUCTEMBI JIBYX YPaBHEHU, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISCTCS
JMHEWHBIM (110 BU3yaJIbHOM orope).

Pemate mnpocreiiiine TEKCTOBBIE 3alaud  alreOpanvyeckuM Croco0oM ¢
MIOMOIIBK) COCTABJICHUS YPAaBHEHHS WM CHCTEMBI JBYX YPaBHEHHH C JBYyMs
[IEPEMEHHBIMHU.
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IIpoBOAUTE IPOCTENILINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHHUM, B TOM
quclie ¢ NPUMEHEHHEM TIpauuecKux MpeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHHUE WA CUCTEMAa YPABHEHUH PELICHNUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

PemaTte nuHEWHBIE HEPaBEHCTBA, KBAJApPAaTHbIE HEPABEHCTBA; H300pa)kaTh
pElLlIEHUE HEPAaBEHCTB Ha YMUCIOBOM IIPSAMOM, 3alMCHIBATH PEIICHUE C IOMOILBIO
CHUMBOJIOB.

Pemate cuctemMbl TMHEWNHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIUE
KBa/IpaTHOE HEPABEHCTBO; M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
IIPSIMOM, 3aIIMCHIBATH PELIEHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUM PA3JIMYHBIX 3a/1a4.

Dynkyuu

Pacrio3naBaTh (QYHKIMM M3y4YEHHbIX BHJOB. I[loka3piBaTh CXEMaTUUYECKH
pacIoioKeHHe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKImiA Buaa: y = kx, y = kx

+b, y=ad+bx+c,y=xy= yxy=I

B 3aBHCHUMOCTH OT 3HauyeHUU KOA(P(OUIIMEHTOB; OMUCHIBATH CBOMCTBA () YHKIIUA.
Ctpoutb U u300paxaTh CXEMaTUYECKU TpadUKu KBaIPATHUUHBIX (YHKIHM,
ONKCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHM 110 UX rpaduKam.

Pacnio3naBaTh kBaapaTuyHyro (QyHKIUIO 1O ¢GopMmyie, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (YHKIUN U3 peabHOU KU3HU, PUBUKHU, TEOMETPHH.

ApudmeTtnueckas U reoMeTpUUEcKasi MPOrpeccuu

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO MIPOrPECCUU MPHU Pa3HbIX
croco0ax 3a1aHusl.

BbIMONHATE  BBIYUMCIAEHHMS €  MCNOJNb30BaHMEM (GOpMyl n-TO  4JeHa
apu(MeTnyecKkol M TIeOMETPUYECKON IpOrpeccuil, CyMMbl NEPBBIX N WIEHOB (C
OIOPOIl Ha CIIPABOYHYIO HH(OPMALIHIO).

Pemarp 3amauu, cBsI3aHHBIE C YMCIOBBIMU IIOCJIEI0BATEIBHOCTSIMH, B TOM
qucie 3aJaud U3 PEeabHOW KU3HU (C UCHOJIb30BAaHHEM KalbKyJsATOpa, LU(PPOBBIX
TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 kaacce (102 u)

Ha3Baunmue
paszaesia (TeMbl)
Kypca (4uciao

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BUIbI €ATEJIbHOCTH oﬁyqaloumxm

4acoB)
Yucaam [ToHsiTHE palMOHATLHOTO YHCIA. CucreMaTH3HMPOBATH M 000TralIaTh 3HAHUSA 00 OOBIKHOBEHHBIX
BBIYHCJICHHUS. ApudmMernueckue JEHCTBUSI ¢ pallUOHATIBLHBIMH YUCIAMHU. U JICCATUYIHBIX APOOSX.
PanmnonajnHbie CpaBHeHHeE, YIOPSIOYNBAHNAE PAITMOHAIBHBIX YHCET. CpaBHHUBATBH M YNOPSII0YMBATHL APO0H, TpeoOpa3oBbIBas MPH
qyucaa CreneHb ¢ HaTypaJlbHBIM MMOKA3aTEJIEM. HEOOXOJAUMOCTH  JICCATHYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenne ocHOBHBIX 3a7jad Ha ApoOuU, IPOLEHTHI U3 PEaIbHOM | OOBIKHOBCHHBIE B JICCATHYHBIC, B YACTHOCTH B OCCKOHCUHYIO

IIPAKTUKH.

[Ipu3Haku  OEMUMOCTH,  pa3OKEHUs
HaTypaJIbHbIX YHCETI.

PeanbHubie 3aBHCUMOCTH. [Ipamas
MPOMOPLIUOHAIBHOCTH.

Ha MHOXUTECIIN

u oOparHas

JECSITUUHYIO APOOb.

IIpumenssiTb  pa3HooOOpa3Hble  CHOCOOBI M NMPHUEMBI
BbIYMCJIEHUS] 3HAYEHUI TPOOHBIX BbIPA’XKEHUH, COJECpPKAIINX
OOBIKHOBEHHBbIE ¥  JIECATHYHBIE JpOOM: 3aMEHATb IMpH
HEOOXOAUMOCTH  JIECATUYHYIO  JpOoOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECTUYHOMN, MPUBOIUTH BhIpaXKeHHE K (popme,
HauOosiee ymoOHOW ISl  BBIYMCIICHHWH, MpeoOpa3oBHIBATH
IpoOHbIE BBIPAXKEHUS HA YMHOXKEHHE U JEJIEHUE JECSITHYHBIX
Ipo0eil K IeHCTBUAM C LEJIBIMU YUCIaMu (IIpU HEOOXOAUMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

I[IpuBoauTH 4KMcI0BbIe U OyKBEHHbIE NMPUMEPbI CTEICHH C
HATypallbHbIM TIOKa3aTelleM, OOBSICHSS 3HAYCHHUS OCHOBAHMS
CTETNEHH U TOKa3aTessl CTENeHH, HAXOAUTh 3HAUYEHHUS CTEleHen

Biza @ (a — 711060€ PAaMOHANBHOE YHCIO0, N — HATypalbHOE
YHCII0) C OTIOPO Ha CIIPaBOYHYIO HH(OpPMAITHUIO.

[Tornmars cMbICa 3anMCH OOJMBIIMX YHCET € NOMOUILIO
JAeCATHYHBIX Apodeii U creneHer umnciaa 10, npUMEHATH UX B
peajbHbIX CHTyalusiX.

IIpuMeHATH NPU3HAKY AETMMOCTH, PA3JI0KEHHSI HA MHOKUTENIN
HaTypaJIbHbIX YHCEIL.
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Pemathb npocreiimme 3a1a4M Ha YaCTH, IPOLICHTHI, IPOIIOPLUH,

Ha HaXO0XJIeHHEe JApoOu (MpOoIeHTa) OT BEJIMYUHBI U BEIMYUHBI TI0
e€ npobu (TporeHTy), Apodu (MPOIEeHTa), KOTOPBIH COCTABJISIECT
oHa BenuuumHa OT apyrod. IlpuBoauTsh, pa3dompartsb,
OLeHMBATh PA3JIMYHbIC PEIICHUS, 3aIUCH PEIICHUH TEKCTOBBIX
3ajad.

PacnozHaBaTh M 00BSACHATH, ONIUPASICh HA ONPEACIEHUS, IPSMO
IPONOPLUOHANIbHBIE u 00paTHO MIPONOPIIMOHATIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 peajbHOr0 MHUpPA, M3 JPYruX Yy4eOHBIX
MPEIMETOB.

Pemate npocreire NpaKTHKO-OPHEHTHPOBAHHBIE 32/1a4NHA
nPoOH, MPOLEHTHI, NPSAMYIO U 00PATHYIO
NPONOPUHOHAJIBLHOCTH, NIPONOPLIMH.

Anredpanyeckue
BbIPa:KeHU S
(27 a)

bykBennsie Beipaxkenusd. [lepemennsbie. JlonmycTuMble 3HaYECHUS
nepeMeHHbIX. DopMyIibl.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U IIpHUBe/IEHUE TIOJJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.
MHorouseHbI. CnoxeHue, BbIUHUTAHUE, YMHOXEHHE
MHOTOWIEHOB.  DOpMyJbl  COKPAIIEHHOTO  YMHOYEHHSL.
Pa3noxeHre MHOTO4JICHOB Ha MHOKUTEIIH.

OBaanerb Ha 0a30BOM YPOBHE anre0pandecKou
TEPMHUHOJIOTUE WU CHUMBOJIMKOW, NMPHMEHATH €€ B Mpolecce
OCBOEHUS y4eOHOTO MaTepuaa.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPAKEHHM NpHU 3alaHHBIX
3HaYEHUSIX OYKB; BBIMOJIHATH BHIYUCIECHUS IO (opMyIiam.
BbInoJaHATHL 1peoOpa3oBaHUs 1IEJIOTO BhIPaKEHUs] B MHOTOUJIEH
MPUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHAITh (OpMyJbl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOM Ha CIPABOYHYIO
uHpopMaIuio.

OcyliecTBIATH Pa3joKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
myTéM BBIHECEHHMSI 32 CKOOKH OOIIEro MHOXUTENs, IPUMEHEHHS
dbopMynel  pa3HOCTH  KBaApaTtoB, (OpMYyT COKpAIIEHHOTO
YMHO>KEHUS C OMOPOl Ha CIIPaBOYHYIO WH(OPMAILIUIO.
I[IpumensiTh mnpeoOpa3oBaHHEe MHOTOWIECHOB [UIS PEIICHUS
pa3MYHBIX 3aJa4 W3 MAaTeMaTHK{, CMEXHBIX IMPEIMETOB, W3
peanbHOM NPAKTUKH.

3HAKOMHUTBCSI ¢ HCTOPHUE Pa3BUTHS MATEMAaTHUKHU.
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YpaBHeHus1
U HEPaBEHCTBA
(20 v)

VYpaBHenue, IIpaBUIIa npeoOpa3oBaHUs
PABHOCHUIIBHOCTb YPaBHEHUM.
JInneliHOE ypaBHEHHE C OJHOU ITEPEMEHHOMN

YpaBHEHHS,

IIEPEMEHHOM, pElICHUE JIMHENHBIX ypaBHeHUH. Pemenne 3anau

C IOMOIIBIO YPaBHEHHUH.

Jlunetinoe ypasneHue ¢ 08YMs NEPEMEHHbLIMU U €20 2PAPUK.
Cucrema JIByX JIMHEWHBIX YpaBHEHUU C JABYMsI MIEPEMEHHBIMU.
Pemenne cucrem ypaBHeHUW CrocoOOM TIOJACTAHOBKUA U

CIIOCOOOM CJIOKEHUSL.

PemaTe IMHENWHOE ypaBHEHHE C OJTHOM IIEPEMEHHOM, NIPUMEH s
NPaBHJIa [1EPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCHIBHOMY
emy Oouee npoctoro Bujia. [IpoBepsiTh, SBISIETCS 1M KOHKPETHOE
YHUCJIO0 KOPHEM YPaBHEHHS.

IlopOupars mpuMepbl map 4YHCEN, SBISIOUIMXCSA PEIICHUEM
JIMHEHNHOI'O YPAaBHEHUS C ABYMsI IEPEMEHHBIMMU.

Crpouth B KOOPAWHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO
YpaBHEHHUS C JIByMSl INEPEMEHHBIMU (IIpU HEOOXOIUMOCTH C
MCIIOJIb30BAHUEM CMBICIIOBOM ONOpHI); MOJIb3YSACh TpapUKOM,
NPUBOAUTH MPUMeEPbI PELICHUS YPaBHEHHUS.

HaxoauThs pelmieHue CHUCTEMBI ABYX JIMHEMHBIX YpaBHEHUH C
JBYMs IEPEMEHHBIMU C OMOPOIl Ha aNTOPUTM YUeOHBIX NEHCTBUI.
CocTaBJiSITh U pemiaTh ypaBHEHHE WM CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, WHTEPHPETHUPOBATH B COOTBETCTBHUHM C
KOHTEKCTOM 3a/1auyd TOJIYYCHHBI pe3yJapTaT C ONOpPOd Ha
BOIIPOCHBI ILJIaH.

Koopaunartsi
u rpadpukm.
LR IN10700
(24 a)

Koopaunara Toukn Ha mpsiMoi. YMCIOBBIE TPOMEXYTKHU.
PaccTosinne Mexay IByMs TOUKaMHU KOOPJUHATHOW MPSIMOM
[IpsimoyronpHasi cuctemMa KOOpAMHAT Ha MII0CKOCTU. [Tpumepsl
rpadukoB, 3agaHHbIX hopMynamu. UteHue rpaukoB peaabHbIX

3aBUCUMOCTEM.

[Tonsatue ¢ynkuuu. I'padux dyakumm. CBoiicTBa (GYHKIUH.

Jluneiinas  ¢yaknua. Iloctpoenue rpaduxa

byukiuu. I'paduk ynknuu y = kX + b.

JIMHEHHON

HN3o00paxkath Ha KOOPJMHATHOM NPpAMOI TOYKH,
COOTBETCTBYIOLIME 33/JaHHBIM KOOpPJMHATaM, Jy4d, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh X HA aNreOpandecKoM s3bIKe.
OTMeyaTh B KOOPIAMHATHOH MJIOCKOCTH TOYKH IO 33aHHBIM
KOOPJAMHATaM; CTPOUTHh TI'paUKH HECIOXKHBIX 3aBUCHMOCTEH,
3aJaHHBIX (QOPMYJTaMH, B TOM YHCJIE C MOMOIIBIO IH(PPOBBIX
1a00paTOPHiA.

I[IpumeHsiTh, M3y4YaTh NPENMMYIIECTBA, WHTEPHPETHPOBATH
rpaduyeckuii criocod MpeACTaBICHNS U aHAIN3a Pa3HOOOpa3HON
KU3HEHHOI MH(pOpMAIHH.

OcBauBaTth Ha 6a30BOM YpOBHE MOHATHE (DYHKIMH, OBJIaCBATH
(GYHKIIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBath nuHeitHyo QyHkouio Y = kx + b, omucwiBaTh
e€ CBOICTBa B 3aBHCUMOCTH OT 3HaueHui kodddunnentos K u b
(Tpu HEOOXOAMMOCTH C OTIOPO Ha AJITOPHUTM MPABUIIA).
Ctpouts rpadpuku nuHeliHOH QyHkuny, Gynkmuny = kx + b

Hcnoab3oBaTh HH(ppoBbIE pecypesl JUis TOCTPOSHUs I'paHKOB
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(byHKIUI 1 U3ydeHHs] X CBOHCTB.
[IpuBOAUTE IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B peabHbIX
[IpOLIECCAX U SABJICHUSX.

IToBTOpEHUE
H 00001eHHE

(6 1)

0000111eHE 3HAHUH.

[loBTOpEHNE OCHOBHBIX MOHATUN U METOAOB Kypca / Kiacca,

BbiOuparb, NpPUMEHATH CHOCOOBI  CpPaBHEHUS  YUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUI,  pelIeHus
ypaBHEHUH TIPU HEOOXOTUMOCTH C HAMPABIIAIONICH MOMOTIIBIO.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ylibTaTa BBIYUCICHHH, MpeoOpa3oBaHUi,
IIOCTPOCHUM.

PemiaTes npocreifme 3a1a4m U3 peaibHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA Ui DPEIICHHs 3a7ad U3 JIPYrux
IIPEMETOB.

Pemars mnpocreiilune TeKCTOBbIe 3a]a4d, CPABHUBATD,
BbIOMPATH CIIOCOOBI pEHICHUS 33/1a4H.

8 kiacc (102 u)

Ha3Banmue
pasnaesa (TeMbl)
Kypca (4ucio
4acoB)

OcHOBHOE coiep:KaHue

OcHOBHBIE BUbI IEATEIbHOCTH 00y4al0IIUXCS

Yucaa u
BBIYHCJICHUSI.
KBagparnbie
KOPHH

KBanpartHelii kopeHb U3 uucna. [lonsamue 06 uppayuoHaibHoOM
yucne. JlecamuyHnvle NPUOIUNCEHUS UPPAYUOHATILHBIX YUCE]L.
Heticmeumenvhuvie uucna. Cpasnenue 0elicmeumebHbixX Yucei.

ApupmeTrueckuil KBapaTHbIN KOPEHb.

®opMy/IHPOBATH ONpeeJieHHe KBAJApaTHOTO KOPHs M3 4YUCIa,
apu(METHUECKOro KBaJPaTHOTO KOPHS IpPU HEOOXOJMMOCTU C
BHU3yaJIbHOW ONIOPOIA.

IIpuMeHATH onepanuio M3BICYEHUS KBAaJpaTHOTO KOPHSA U3
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(15 49) VYpasHeHue Buja X° = a. YHCIIa, MCNOJIb3YH NPU HEOOXOIUMOCTH KAJbKYJIATOP.
CaoiicTBa apu(pMeTHIECKIX KBaJIpaTHbBIX KOpHEU. (OneHMBaTh  KBaJpaTHbIE KOPHM LENBIMH  YUCIAMH U
[IpeoOpa3oBaHre  YUCIOBBIX  BBIPAKEHUH,  COJEpPXKAIIMX |AECATUUHBIMU JPOOSIMH.
KBa/IpaTHbIE KOPHH. CpaBHuUBaTL M YNOPSA0YMBATH  pAlMOHAIbHBIE U
UppalMOHAIIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOILBIO KBAJpPaTHBIX
KOpHEH Ipu HEOOXOIMMOCTH € HAIPABJISAIOLIEH TOMOIIBIO.
HccnenoBary ypaBHEHHE x2 = a, HaXOAWTh TOYHBIE U
npubnmxEHHbIe KopHU ipr a > 0.
HccaenoBarb CBOMCTBA KBAaJAPATHBIX KOpPHEH, IPOBOISA
YHCIIOBbIE 3KCIIEPUMEHTBHI C HCIOJIb30BAHUEM KaJbKYJIsATOpA
(KOoMIIBIOTEDPA).
IlpumensaTs cBoiicTBa apuMeTHYECKHUX KOpHeH 14
npeodpPa30BaHUA BbIPAKEHUI.
BeinmotHATL mpocTeiiline NpeodOpasoBaHUsl  BBIPAKECHU,
coAepalux KBaJApaTHble KOPHU. BbeIpakaTb NEpeMEHHBIE W3
TEOMETPHUCCKUX U (PU3NUECKuX (GOPMYI MPU HEOOXOTUMOCTH C
OIOPOI Ha MPABMUJIO.
BopIyucasaTh 3HAYEHHUS BBIPAKECHHUM, COAEPKAIIMX KBAJAPATHBIE
KOPHH, UCIIOJIb3Ysl PU HEOOXOAUMOCTH KAIbKYJISATOP.
HUcnoab3oBarh B XOJE€ peLIEHUs 3a4a4  SJIEMEHTapHBIE
MPEJICTABICHUS, CBSI3aHHBIE C NPUONKEHHBIMU 3HAUYCHUSMU
BEJINYMH.
3HAKOMHUTBHCS C UCTOPUEH Pa3BUTHS MATEeMaTHKH.
Yucaa u Crenens ¢ nenpiM nokasarenaeMm. CTanzapTHas 3anuch yuciaa. | PopMyJupoBaTh ONpeaeaeHHe CTEIIEHU C LIEJIbIM [I0Ka3aTeleM
BbIYMCJICHHSL. Pa3zMepsl 00BEKTOB OKPYKAIOIIETO MHpa (OT AEMEHTApHBIX | (IIPU HEOOXOIMMOCTH 110 BU3YalIbHOM o1ope).
Crenennb YacTHI] 10 KOCMHUUYECKUX OOBEKTOB), JUIMTENBLHOCTh IpolieccoB | [IpeacTaBiasiTh 3anmuch OOJIBIIMX U MAJIBIX YKCEN B CTAHIAPTHOM
€ HeJIbIM B OKPY’KaroIllEM MHpE. Bujge. CpaBHHMBATBL uYnciaa M BEIUYMHBI, 3allMCaHHBIE C
NoKa3areJjieMm CBOJiCTBa CTENIEHH C LIEJBIM [TOKA3aTEIEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch 4YKMCEN B CTAaHJAPTHOM BHJIE JUIA

BBIPQXKEHUSI pa3MepoB OOBEKTOB, JIUTEIBHOCTH MPOIECCOB B
OKpYKaroIleM MUDE.
DopMyJIHPOBATh, 3aMUCLIBATL B CUMBOJINYECKOl ¢opme 1
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HWIIOCTPUPOBATL INpUMEpaMHu CBOICTBA CTEIICHU C OCJIbIM

nokasareiaeM (IIpM  HEOOXOJAMMOCTHM C  HCIOJIb30BAHUEM
BU3YaJIbHON OMOPBHI).
IIpumensiTe  cBoOlicTBa CTeNeHM Uil  [PeoOpa3OBaHUS

BBIPQKCHUM, COACpXKAIIUMX CTEINEHU C LEIbIM II0Ka3aTeleM C
UCIOJIb30BAHUEM  CIIPAaBOYHOM HH(opMauuu. BpINoJIHATH
AeHCTBUA C YHCIAMH, 3allMCaHHBIMM B CTaHAAPTHOM BHJIE
(YMHOXEHHE, JICJICHHUE, BO3BE/ICHHIE B CTEIICHB).

Aareopanuyeckne |KBagparHbeii TpéxwieH. Pasimoskenue kBaapaTHOro TpéxwieHa |Pacmo3HaBaTh — KBaJpaTHBIM — TpEXWIEH,  YCTaHABIMBATh

BbIpaKeHMUSI. Ha MHOUTEIH. BO3MOJKHOCTB €0 Pa3IOKEeHHS Ha MHOKUTEITH.

Ksaaparusbiii PackiaapiBaTh HAa MHOXKHMTEJIM KBAJpPaTHBIM TPEXWIEH C

TPEXUJIeH HEOTPHIIATEIILHBIM JIUCKPUMUHAHTOM TPU HEOOXOTUMOCTH C

5w OTIOPO¥ Ha AJITOPUTM IpPaBHIIA.

Adaredopanuyeckue | AnreOpandeckas apoOb. JlomycTUMbIe 3HaYEHUs IEPEMEHHBIX, | 3anmuchIBaTh anreOpanveckre BeipakeHus. Haxoaurb o6macth

BbIpaKeHMS. BXOJALIUX B ainredpanyeckue BoipaxkeHus. OCHOBHOE CBOMCTBO | OTIPEAEICHUS PALlMOHAIIBHOTO BBIPAKECHUS.

Adredopandeckasi | anredpanyeckoit 1poou. CokpaiieHue qpooeil. BbINOJIHATL YKMCIOBBIC TOJICTAHOBKA M BBIYMCJASATH 3HAUYCHUE

ApoOb Crnoxenue, BBIUYMTAHUE, YMHOKEHHUE u JeNieHre | ApoOu, B TOM YHCIIE C IOMOIIBIO0 KaJbKYIATOPA.

(15 g) anreOpandyeckux apoGeil. IIpeoOpa3zoBaHue BbIpakeHuil, | @oOpMyJIHMPOBATH OCHOBHOE CBOMCTBO alre0pandeckoil [poou u

coJiepKalux anredpandyeckue Ipoou. NPUMEHSATH €ro JJs mpeoOpa3zoBaHus Apooeii.

BbInoJHATL JelicTBUSl C  anreOpanvyeckuMu JApoOSIMH TpU
HEOOXOIUMOCTH C HampaBisoomed mnomouipio. Ilpumensars
npeoOpa3oBaHus BRIpAXKEHHUM Ui pelieHus 3ajad. BuipaxkaTb
nepemMeHHbie u3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKUX,
OTHCHIBAIOIIUX OBITOBBIE CHUTyallUH) HpU HEOOXOJAUMOCTH C
HaIpaBJISAOIIEH TOMOILIBIO.

YpaBHeHnust KBanpatHoe ypaBHenue. HenonHoe kBagpaTHoe ypaBHeHue. | Pacmo3naBaTh KBaJpaTHbBIE YpaBHEHUS.

U HEPABEHCTBA. dopmyna KOpHER KBaJpaTHOTO ypaBHEHHUs. Teopema Buema. |3anuchiBaTh (OpPMYJy KOpHEH KBaJpaTHOTO YpaBHEHWS,

KBaaparubie Perenue ypaBHeHMit, cCBOAAIIUXCSA K KBapaTHBIM. [IpocTeifiiiie | pemiaTh KBaJpaTHbIe YPaBHEHUsI — TOJHBIE U HETOJHBIE (C

YPaBHeHHS JIPOOHO-PalIMOHAIBHBIE YPABHEHUS. MCIIOJIb30BaHUEM CIPABOYHON MHGPOPMAITIH).

(15 9) Pemenne TEKCTOBBIX 3agady € MOMOINBIO KBajapaTHbIX |[IpoBoauTh mpocTeiilime  Mccael0BaHUsI  KBaJPaTHBIX
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YpaBHECHUH.

YPaBHEHUM.

Pemathy ypaBHeHuUs, CBOJSIINECS K KBAaJPAaTHBIM, C IIOMOLIBIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM € OMOPOil Ha AITOPUTM
IpaBuUiIa.

Habnrogate M aHaJIM3MpoOBaTh CBS3b MEXKIYy KOPHSIMU MU
K03 puIMEeHTaMH KBaJPaTHOTO YPaBHEHHUS.

IIpumenamo meopemy Buema on4 peuienus
3a0a4 (¢ ucnoab3osanuem oopasya).

Pemate TekcTOBBIe 3agaum  anreOpanyeckuM CIOCOOOM:
NEPEXOJIUTh OT CIOBECHON (DOPMYIHMPOBKU YCIOBHS 3aJaud K
anredpanvyecko MOJAENU MyTEM COCTaBIIEHUS ypaBHEHHS (IpU
HEOOXOJUMOCTH C  HalpaBJSIIOIIEH MOMOIIbI0);  pelaTh
COCTAaBJIEHHO€ YpaBHEHUE; HHTEPIIPETUPOBATH PE3yIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS aareOpsbl.

YpaBHeHus1 JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHU, €ro Trpaduk,|Pacmo3HaBaTh JTUHCHHBIC YPABHCHUS C IBYMsI IIEPEMEHHBIMHU.
U HepaBeHCTBA. MIPUMEPBI PEUICHUS] YPABHEHHM B LEJIBIX YHCIIAX. Crpoutb rpaduKku JHUHEWHBIX YpaBHEHHI, B TOM 4HCIE
Cucrembl Pemenune cucteM [aByX JMHEHHBIX YpaBHEHUH C JBYMs |HCHOJb3ysl HU(pPoBbIe pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUi MEPEeMECHHBIMU. [IpUMepbl pelIeHUS CHCTEM HEJIMHEHHBIX | OTIOPOM Ha aJrOpUTM Y4eOHBIX IEHCTBUI).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Paznuuare napajuienbHble M MEpeceKaromuecs MpsMble Mo UX
I'pagpuueckasa  ummepnpemayus  ypasHewus ¢  08yMs|yPABHEHUSM.
nepeMeHHbIMU U CUCIEM YPAGHEHULL C 08YMsl NepeMeHHbLMU. Pemiatp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JIByMs
Pemienme TeKCTOBBIX 3a7[au C MOMOIIBIO CUCTEM YPABHEHHI. MIEPEMEHHBIMU TIOJICTAHOBKOM U CII0KEHUEM.
Pematp npocreiiime CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SBISIETCS JIMHEHHBIM MPU HEOOXOIUMOCTH C HampaBIsIoLIei
MTOMOIIKIO.
Ilpueooumsv  cpaghuueckyro  unmepnpemayur)  peuieHus
YpaeHerus C OSyM}l NEePEMEHRHbIMU U cucmem ypaeﬂeHuﬁ C OeyMﬂ
nepemeHHbiMU.
- Pemiath TeKkcTOBBIE 32/1a4M ANT€OpPaUYECKUM CIIOCOOOM.
YpaBHeHnust UucnoBble HEPaBEHCTBA U UX CBOMCTBA. DopMyJIHPOBATH CBOliCcTBa YHUCIIOBBIX HEPaBEHCTB,

¥ HepaBeHCTBA.

HepagseHcTBO ¢ 01HOM IepeMeHHON. JIMHEeHbIe HEpaBEHCTBA C

HUJUTIOCTPUPOBATH UX HA KOOpIIHHB.THOﬁ Hp}IMOﬁ.
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HepaBencrBa OJIHOH mepeMeHHOW M ux pemieHue. CUCTEMbl JMHENWHBIX IIpuMeHATH CBOCTBA HEPABEHCTB B XOE PELICHUS 3a/1a4.
(12 g) HEPABEHCTB C OJJHOM IIEPEMEHHON U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N3o0pakenue penieHns TMHEHHOTO0 HEPaBEHCTBA M UX CHCTEM | M300pakaTh pelIeHNE HEPABEHCTBA HA YHCIIOBOU TPSMOIA.
Ha YUCIIOBOM IIPSAMOM. Pemath cucteMbl JIMHEHHBIX HEPABEHCTB, N300paKaTh PEIlICHUE

CUCTEMBI HEPABEHCTB HA YMCJIOBOU MPSAMON IPU HEOOXOIMMOCTHU
C BU3YaJIbHOM ONOPOM.

DyHKIUH. [Tonste ¢ynknuu. OO6nacTe ONpeneneHuss U MHOXKECTBO Hcnonb3oBarth  QYHKIMOHAIbHYI0O  TEPMHHOJIOTHMI0O  H

OcHoOBHBbIE 3HaueHni QyHkIuu. CriocoObl 3a1anust GyHKITHA. CHMBOJIUKY.

MOHSTHSA I'paduk pynkumu. CpoiicTBa QyHKIMHU, UX OTOOpaxeHHe HA | BuIYMCIATHL 3HaYeHHss QYHKIUH, 3a1aHHBIX (opMyliaMu (TIpu

59 rpaduxke. HEOOXOJMMOCTH  HCIIOJIB30BaTh  KalbKYJIATOP); COCTABJISATH
TaldauIbI 3HAYEeHUH QyHKIUY.
Crpouth no Toukam rpapukmn GyHKIHA.
OnuceiBath cBOlicTBa (DYHKIIMM Ha OCHOBE €€ Irpaduyeckoro
MPEACTABICHUS] TPU  HEOOXOJUMOCTH C  HAaINpaBJISAIONICH
ITOMOIIBIO.
Hcnoab3oBath  (QYHKIUOHAJIbHYIO  TEPMHHOJOTHIO U
CHMBOJIHKY.
HccaenoBarp mnpuMepbl IpaduKoB, OTPaKAIOUIMX pealbHbIE
npoueccsl U sBieHusA. IlpuBoaMTH NpHMeEpPbI IPOLECCOB U
SBJICHUH C 3aJaHHBIMHM CBOMCTBaMHU.
Hcnonp30BaTh KOMIBIOTEPHbIE POrPAMMBbI U IOCTPOCHHUS
rpauKoB QYHKIHMHA U U3y4EHUS UX CBOICTB

DyHKUUH. Urenue wu mnocrpoeHue rpadukoB ¢yHkuui. Ilpumeps! | HaxoanTs ¢ moMombio rpaguka QyHKIMK 3HAYCHUE OJTHOU U3

Yucnosbie rpaduKoB QYHKIHHA, OTPasKAOIINX pealibHbIE IPOLIECCHI. paccMaTpUBAEMBbIX BEIMYUH 110 3HAYCHUIO APYrOU.

GyHkuun OyHKUIMH, ONMCHIBAIOIIUE  TPSMYIO U oOpaTHy!0 | B HecloXHBIX ciaydasx BbIpaxaTbh (popMy0ii 3aBHCHMOCTH

(9 9) IPONOPLUHOHAIIBHBIE 3aBUCUMOCTH, UX rpaduku. I'unepbona. |Mexay BeTHIHMHAMH.

I'padux Gpyskuuny = X
dyaxmuu y = X2,y = X3,y = Vx, ¥ =k epaguueckoe
X

peulerue YpasHeHuil U CUCmem YpasHeHu.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHUs Ipyroi

PacnosnaBatrs Buapl uzydaemblx (yHknuil. Iloka3biBaTh
CXeMATHYEeCKH II0JIO)KCHHE Ha KOOPAWHATHOM IIJIOCKOCTH
rpadukoB QyHKIUN BUga: y = X2, y = X3,
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y=xy =~k

Hcnouab30BaTh PYHKIHOHAJIBHO-TPaHUYECKUE
NPeACTABJICHHUSA [l PEIICHNS U UCCIICOBAHUS YPABHEHUN U
CHUCTEM YPaBHEHUI.

I[IpumensTh HUQPOBBIE pecypchl s MOCTPOCHUS TpaduKoB

(GyHKIMH.

IToBTOpEHUE
H 00001eHHE
(69

[ToBTOpEHNE OCHOBHBIX TOHATHH W METOJOB KypcoB 7 U 8

KJ1aCCOB, 0000IIIeHNE 3HAHUI.

I[IpumMeHATH cHMOCOOBI CpaBHEHHUS YHCEN, BBIYUCICHUH,
npeoOpa3oBaHUil BBIPAXKEHHUM, PELIEHUS] YpaBHEHUH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpPeoOpa3oBaHUi,
MTOCTPOEHUN.

Pemate 3agaum M3 peanbHOW KM3HM, TIPUMEHSTH
MaT€MaTHYECKHe 3HAHUS JUIS peHIeHUs 3a7ad M3 JIPYrux
IIPEMETOB.

Pemars TekcToOBBIE 321a44, CDAaBHUBATH, BHIOUPATH CIOCOOBI
pELIeHUs 3aJa4H.

9 knacc (102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucaa n PanmonanbHble 4Mcaa, uppayuoHaibhbie ducia, KoneuHvle u|Pa3BUBaThL NpPeICTABJEHUs] O 4YHCIaX: OT MHOXECTBA
BBLIYHCJICHHS. beckoneynvle oecsamuytvie opoou. MHoowcecmeo | HATypanbHBIX YUCEN JO MHOKECTBA JCHCTBUTEIBHBIX YHCEN.
JleficTBUTEbHBIE | Oelicmeumenvusvlx  uucen, OelcmeumenvHvle yucia Kax|(O3HAKOMHTbCS c BO3MOKHOCTBIO MIpPEJICTaBICHUS
qJHCIa beckoHeuHvle decsimuunbvle OpodU. B3aumno 0OHo3HAYHOE JNEHUCTBUTENLHOTO YHCIa Kak OECKOHEYHOU JeCATUYHOU Apoow,
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coomeemcmeue mMexHcoy MHOHCECMBOM OeUCMBUMENbHBIX YlUce
U MHOJCECMBOM MOYEK KOOPOUHAMHOU NPAMOLI.

Cpasnenue  Oelicm8UMENbHLIX — Yucel,  apu@memuyecKue
oeticmeus ¢ 0eucmeumenbHbIMU YUCIamu.

[TpubmmkEHHOE 3HAYCHNE BEIIMYUHBI, TOYHOCTH TIPUOJIMKEHUSI.
Oxpyriienne uyucen. [lpukuaka W OICHKA Pe3ylIbTaTOB
BBIUHCIICHUH.

NPUMEHATHh JICCATHUYHbIC NPUOIMKEHUS PALUOHATIBHBIX U
UPPALIMOHATIBHBIX YUCE.

3anucvieams, cpagHueambo u ynopaoouueamp
Oeticmeumensvhvle YUca.

BpinoiHATL, coyeTas YCTHbIE W THUCHBMEHHBIE TPUEMBI,
apupMeTryecKkre [eiiCTBUS C paUMOHAIbHBIMU YHCIIAMU;
HAXOAMTh 3HAYEHUS CTEIEHEH C UENbIMU IMOKA3aTesIMU U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
[Honyunth mnpeacrabBjieHHe O 3HAYUMOCTH JICHCTBUTEIIbHBIX
YHCEJT B MPAKTUYECKOU AEATETbHOCTH YEJIOBEKA.
AHAIM3UPOBATHL M /1eJaTh BbIBOABI (I10CJIe COBMECTHOIO
aHAJIM3a) O TOYHOCTU MPUOIMKEHHUS IEHCTBUTEIBHOTO 4YHCIa
MIpU PENICHUH 3a/a4.

OKpyrisiTb JIEHCTBUTEIBHBIEC YKCIIA, BBINOJHATH NMPHUKHIKY
pe3yabTara  BBIYMCICHHH, OHEHKY 3HAYeHWH  YHUCIOBBIX
BBIPAYKECHUIA.

3HAKOMUTHCS C HICTOPUEH Pa3BUTHA MAaTEeMATHKU.

YpaBHeHust JIuneiinoe ypaBHeHue. Pelenne ypapHeHui, ceogamuxca K |OcBanBaTh, 3aNOMHMHATL W NPHMEHATH Trpaduyeckue
U HepaBeHCTBA. JIMHEWHBIM. MeTOAbl MPHU PELICHUH ypaBHEHHWIl, HEPAaBEHCTB U HUX CUCTEM
YpaBHeHus KBanpatnoe ypaBHenue. Pemienve ypaBHEHUH, CBOISIIMXCS |(MpU HEOOXOOUMOCTH C ONOPOMl HA aIrOpUTM  Y4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBaipaTHbIEC YpaBHEHMUSI. neicTBUil).
nepeMeHHOMI Ilpumepvr  pewenusi ypasuenuti mpemveu u yemeépmoii | Pacno3HaBaTh 1ebie U JPOOHBIC YpaBHEHHUSI.
(14 a) cmeneHell pasznodiceHuem Ha MHONICUMENU. PemiaTte JiMHeliHble W KBaJApaTHbIe YPABHEHUSI, YPAaBHEHUS,
Pemenne npoOGHO-paliOHANIBHBIX YPAaBHEHUH. CBOJSIIMECS K HHM, HpocTeiue ApoOHO-pallMOHANBLHBIC
Pemenne TekcTOBBIX 3a7a4 anredpanyeckuM METOIOM. YpaBHEHUSI.
IIpensiarath BO3MOHBIE CIIOCOOBI pEIIeHHs] TEKCTOBBIX 3ajad,
o0cy:kI1aTb HMX M PpelaTh TEKCTOBbIE 3a/aud  Pa3HBIMU
crioco0amu.
3HAKOMHUTBCSI C HCTOPHEN Pa3BUTUSI MAaTEMATUKU
YpaBHeHnust JIuneiinoe ypaBHEHHE C JBYMs IEPEMEHHBIMU U €10 Tpaduk. |OcBauBaTh H NPHMEHSITh IPUEMBI PELICHHUS CUCTEMBbI IBYX

W HepaBeHCTBA.

Cucrema ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYM: NNICPCMCHHBIMU U

JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs ICPEMCHHBIMU U CUCTEMbI IBYX
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CucreMbl

e€ pelleHue. PenieHue cucTteM IByX YpaBHEHHM, OJTHO W3

YpPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISECTCS JIMHEHHBIM

YPaBHeHUil KOTOPBIX JINHENHOE, a APYrO€ — BTOPOM CTEIICHMU. (o BU3yanbHOU omope).
(14 g) I'paduueckast uHTEpIpeTaIysl CUCTEMBI ypaBHEHUH ¢ IByMs | Mcmoab3oBaTh (DYyHKIIMOHAIGHO-TPA(QUUECKHE PEIACTaBICHUS
[IEPEMEHHBIMHU. JUIS pellieHUsl M MCCJIeI0BAHUS YPAaBHEHUM U CUCTEM.
Pemenune TekcTOBBIX 3a71a4 aIredpandeckum CriocoOoM. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX alreOpanyecKum
CIOCOOOM: MepexXoAuTh OT CIOBECHON (OPMYIHPOBKHU YCIOBUS
3a/1a4M K anredpandeckoi MOJenu MyTéM COCTABJIEHUSI CUCTEMBI
YpaBHEHUH; pemaTh COCTABICHHYH CHUCTEMY YpPaBHEHM;
HHTEPNPeTHPOBATHL PE3YJbTAT.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MaTEMaTUKU
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOICTBA. Yurath, 3anuchbiBaTh, MOHUMATh, WHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeVHBIE HEPABEHCTBA C OJHON IIEPEMEHHOM U UX PEIIECHUE. |HEPaBEHCTBA; UCIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW M UX | BbIMOJHATH npeoOpa3oBaHMsl HEPABEHCTB, MCMOJAbL30BATH IS
(16 v) peuieHue. npeoOpa3oBaHUs CBOMCTBA YUCIIOBBIX HEPABEHCTB.
KBanpaTHble HEPaBEHCTBA U X PEIIECHUE. Pacno3zHaBaTh JTMHEHHBIE U KBAJPAaTHBIC HEPABEHCTBA.
I'padmueckass uHTepmperanusi HEpaBeHCTB M cucTeM |PemaTh  JUHCHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPABEHCTB C IBYMs IIEPEMEHHBIMH. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAIOIUX KBaJAPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKIATh IT0OIYYCHHBIC PEIICHHU.
M300paxkaTh pericHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOM INPSMOMH, 3alHMChIBAaTh pEIIEHUE C IOMOILIBIO
CHUMBOJIOB.
PemiaThb KBajpaTHblE HEPABEHCTBA, MCIIOJIB3Ys IpauuecKue
IIPEJICTaBIICHMUS.
OcBauBaTh W NPHUMEHATb HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33Ja4, B TOM YHMCJIE€ IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKuMu KBagpatnunas ¢ynkuus, eé rpagux u cpoiictBa. [lapaGona, | Pacmo3HaBaTh BUbI M3y4aeMbIX (YHKIUIH; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATBI BEPIINHBI 1apaboIIbl, 0Cb CHMMETPUH N1apadoJIbl. |CXeMATHYECKH, O0BSCHATH PACIOJOKECHUE Ha KOODPIMHATHOM

CreneHHble QYHKIUH C HATYPAJIbHBIMH MOKA3aTeNsIMU 2 U 3, UX
rpaduKu U CBOWCTBA.
Ipadpuxu Gynkumit:y =kx,y = kx + b,,y = axt,y = ax®,y

=xy =k

miockocTH rpadukoB ¢yHknuii Buga:y = kx,y = kx + b,y =

ax?, y = ax,

Y = +/X, Y = B 3aBHCHMOCTH OT 3Ha4eHUH KOI()PUIMEHTOB;
X

ONHCHIBATh UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoANTH, NpPUMepPbl KBAAPATHYHBIX 3aBUCUMOCTEH U3
peanbHOM )KU3HU, PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaJApaTHIHON
bynxmuu y = ax®> + bx + C (mpu HEOOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

CtpouTthb 1 M300pakaTh cxeMaTH4YeCKHU rpauKu KBaJPATHYHBIX
(yHKImMii, 3aMaHEBIX GopMyTaMu Bugay = ax?,y = ax? + q, Y
= a(x + p)l, y = ax® + bx + ¢ (mpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OTIOPOHA).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3yYEHHBIX QYHKINN
JUIS UX TOCTPOEHMS, B TOM YHCIE C TOMOIIbIO IU(PPOBHIX
pecypcoB.

YuciaoBbie
MOCJIeA0BATEILHOC
™

(15 g)

TlousiTHe YHCIIOBOM ITOCIIEIOBATEILHOCTH.

3amaHue TOCJIEI0BATEILHOCTH PEKYyppeHTHOW (opmynmolt u
dhopmyroit N-ro dsieHa.

Apubdmernueckas ¥ TeoMeTpudecKas mporpeccuu. @opmyisl N-
ro 4jieHa apuMETHYECKOW U TEOMETPHYECKOW IMPOTPECCH,
CYMMBI IIEPBBIX N YJIEHOB.

Uszobpasicenue unenos apugmemuyeckon u 2eoMempuyecKol
npozpeccuti moYKamu Ha KOOpOUHAMHOU NIIOCKOCU.
Jlunetinwiil u SKCNOHEHYUANbHBLL POCHI.

Cnooicnvie npoyenmai.

OcBauBaThb M NPUMEHSATH WHJICKCHbIE 0003HAYCHUS, CTPOUTH
peuyeBble BbICKA3bIBAHUS C HCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCIEI0BATENLHOCTH.

AHaau3upoBath GopMyIly N-ro yieHa MocaeA0BaTeIbHOCTH WIH

PEKYPPEHTHYIO bopmyny u BBIYHC/IATH YJICHBI
MOCIIE/IOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QOpPMYIaMH.
YcranaBauBathb 3aKOHOMEPHOCTH B MOCTPOCHUU

IIOCJIEIOBATEIILHOCTH, €CJIM BBIIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBate  apudMeTHUYECKYyl0 M TI'€OMETPHYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCOOAX 3alaHMsL.

Pemats 3amaun ¢ wucnosp3oBaHuEeM (GopMya N-ro uieHa
apu(MeTHUeCKOM M TIeOMEeTpUYECKON Mporpeccuil, CymMMmbl
HEPBbIX N YICHOB C ONOPOH HA CIPAaBOYHYIO HH(OPMALIHIO.
H306paofcamb yjieHbl  NOCAe008AMENbHOCIU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh NpUMepsI NPOLECCOB U ABJIEHUH U3 PEaIbHON
KHU3HU, WUIIOCTPUPYIOUINE HU3MEHEHHe B apupMeTHYeCKOU
IPOrPEeCCUH, B FTEOMETPUIECKOM MIPOrpeccuu; uzobpasicams
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coomeemcmayiowue 3a6UCUMOCMU 2PaAPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IOCIIEIOBATEIBHOCTSMU, B TOM 4YHUCJIE 33Ja4d M3 peaabHOM
JKU3HM € UCHOJB30BaHUMEM  IUQPPOBBIX  TEXHOJIOTHMM
(27EKTPOHHBIX TaOIUILL, FPAPUUECKOTO KAIbKYIATOPA U T.I1.).
Pewamp 3a0auu na cnodchvie npoyenmvl, 8 MoM Yucie 3a0a4u
U3 peanbHOU NPAKmMuKu (C UCNOIb308AHUEM KATLKYAAMOPA).
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSA MAaTEMaTUKH.

IMoBTOpEHUE,
00001IEHME,
cucremMaTu3anus

1

3HAHUM

(18 1)

Yucjia W BBIYMCIEHHs (3allMCh, CpPaBHEHWE, NEWCTBUSA C
JEWCTBUTENFHBIMU YHCIAMH, YWCIIOBAsl TpsMasi; MPOLEHTEHI,
OTHOIIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPHOIMKEHNE, OTICHKA;
pelIeHre TEKCTOBBIX 33/1a4 apu(PMETHYECKUM CIIOCOOOM).

Aaredpanueckue BbIPa:KeHU S (mpeoOpa3zoBanue
anreOpanvecKux BhIPAKCHUM, TOTTYCTUMBIE 3HAYCHUS).
@DyHknun (MOCTPOCHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpagu4ecKoe pereHne ypaBHEHHH U UX CUCTEM).

OnepupoBaTh TNOHATHAMHU. MHOXECTBO, IOJMHOXECTBO,
omepary HaJl MHOXKECTBAMH; HCIOJIb30BaTh rpaduueckoe
MIPE/ICTABJICHHE MHOYKECTB ISl ONTUCAHUS PEeaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 33/1a4 U3 IPYTrUX YICOHBIX MPEAMETOB.
AKTYyaJIM3MpPOBaTh TEPMHUHOJIOTHIO 1 OCHOBHBIE JIeiicTBUS,
CBSI3aHHbIE C YMCJIAMM. HATYPATIBHOE YHCIIO, TIPOCTOE U
COCTaBHOE YHCIA, JAEIMMOCTb HATypaJIbHbBIX YHCEJ, MPU3HAKH
JENIMMOCTH, 1IeJI0€ YKCIIO0, MOAYJb YUCHa, OOBIKHOBEHHAs! U
JecsiTuuHasi ApoOu, CTaHIAPTHBIN BUA YHCIIa, apUPpMETHUECKUN
KBaJpaTHbIN KOPEHb.
BbINoJHATH JeliCTBUS, CPABHUBATDH M YNIOPSA0YHBATH YUCIIA,
MPEJCTaBISITh YHUCIIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YHClla; BBINOJHATHL MNPUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUH.
Pemiath TekcToBbIE 32/1a4M apU(PMETHUYECKUM CIIOCOOOM.
Pemath npakTuyeckue 3a/1a4M, CoJIep>Kallne MpoIeHTHI, J0JIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpeMs —
paccTosiHMe, II€Ha — KOJUYECTBO — CTOMMOCTh, OO0BEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa3oupartp peanbHble )KU3HEHHBIE CUTYalluH, (OPMYJINPOBATH
UX Ha S3bIKE MAaTeMaTHUK{, HAXOAUThb pEIICHUE, MNPUMEHSSA
MaTeMaTUYECKHUI anmnapar, HHTEPNPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHATHSIMM. CTEIEHb C IIEJIBIM IOKA3aTEJeM,
apumMeTHuecKuil KBaJpaTHBI KOPEHb, MHOTOYJICH,
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anredpandeckast 1po0b, TOKIAECTBO.

BbInoOJHATL OCHOBHBIC JACHCTBUSA. BBINOJHATh PACUYETHI IO
dbopmynam, mpeoOpa3oBBIBATH IIEJbIe, JIPOOHO-pAIlMOHATBHBIC
BHIDQKCHUSI M  BBIPAKEHUS C KOPHSMH, pPEaM30BBIBAThH
pa3joK€HWe MHOro4jeHa Ha MHOMKWUTEIM, B TOM YHCIE C
UCIO0JIb30BaHuEM (OpMySl pPa3HOCTH KBaJpaTOB M KBajJpara
CYMMBI U Pa3HOCTH (C OTIOPO¥ Ha CHPaBOUYHYIO MH(POPMAIIHIO);
HaxOJIUTh JIOMYCTUMbIC 3HAYCHHUS TEPEMEHHBIX i JPOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopenupoBarh ¢ NOMONIBIO (OPMYN peasibHbIE MPOLECCHl U
SIBJICHHUSI.

OnepupoBath NOHATHAMM: GYHKINA, TpaduK QyHKIMU, HYIH
GYHKIIUKA, TPOMEXKYTKH  3HAKOTIOCTOSHCTBA, IMPOMEXYTKH
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HaUMEHbIIIee 3HAYCHUS
GyHKIMH.

AHaIU3UPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA QYHKITUH,
CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHAMM. IMpsAMas MPOMNOPLUUOHAIBHOCTD,
oOpaTHass  TPOMOPIMOHAIBHOCTh,  JIMHCWHas  (PyHKIWHS,
KBaapaTtuyHas QpyHkmus, napadosa, runepooa.

HUcnoab3oBath rpaguky 171 ONPEACIICHUS] CBOMCTB, IMIPOIECCOB
U 3aBUCHUMOCTEH, U1 pelleHus 3afad W3 APYrux y4eOHBIX
PEeIMETOB U PEaJbHON >KU3HU; MOAEJIHPOBATH C IMOMOIIBIO
rpaduKOB peanbHbIE MPOIIECCH U SBICHUSI.

Boipaxath ¢popMyJIaMH 3aBUCUMOCTU MEX/Ty BEJIMUYUHAMU.
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IHOYPOYHOE IIVIAHUPOBAHHME 7 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara
Tema ypoka KoHTPOJbHBI IMpakTH4eckue uudposbie
n/n Bcero H3Y4YeHH s
€ padoTnl padoTnl o0pa3oBaTe/ibHbIE
pecypcsl
1 [TonsaTue panmoHaIBHOTO YKCTA 1
9 Apudmernueckue AeMCTBUS C palluOHATbHBIMU 1
YUCIIAMH
3 Apudmernueckue AeMCTBUS C palluOHATbHBIMU 1
YUCIIAMH
4 Apudmernueckue AEMCTBUS C palliOHATbHBIMU 1
YUCIIaMH
5 ApubdmMeTnueckne TeUCTBUS C PAIHOHATILHBIMU 1
quclaMu
6 ApubdmMeTnueckne TeUCTBUS C PAIHOHATLHBIMU 1
quclaMu
CpaBHeHue, ynopsiJ0YuBaHUE PALMOHATBHBIX YHCEI
CpaBHeHue, ynopsiJ0YuBaHUE PALlMOHATBHBIX YHCEI
9 CpaBHeHue, ynopsiJ0YuBaHUE PALMOHATBHBIX YHCEI
bubnuoreka [JOK
10 CreneHs ¢ HaTypalIbHBIM [TOKA3aTEIEM 1
https://m.edsoo.ru/7f4211de
bubnuoreka [JOK
11 CreneHs ¢ HaTypaJbHBIM [IOKa3aTEIEM 1
https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM 1 bubmmorexa [TOK
P https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM 1 bubmmorexa [JOK
P https://m.edso0.ru/7f4218be
14 Bxonsmias koHTposibHas paboTa 1 1

2/



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Pemienne 0CHOBHBIX 3a/1a4 Ha IPOOH, TIPOLICHTHI U3

15 peanbHOM IIPAKTUKH

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

17 Pemenune ocHOBHBIX 3a/1a4 Ha JpOOU, TPOLIEHTHI U3
peanbHOM MPAKTUKH

18 Pemienne ocHOBHBIX 3a/1a4 Ha JpOOU, TPOLIEHTHI U3
peanbHOM MPAKTUKH

19 [Ipu3Haku neIMMOCTH, pa3iokKeHHs] HA MHOKUTENH
HaTypaJIbHbIX YHCEI

20 [Ipu3Haku nenMMOCTH, pa3ioKeHHs] HA MHOKUTEIH
HaTypaJIbHbIX YHCEI

21 Peanbupie 3aBucumoctu. Ilpsimast m oGparHas
MIPONOPLUHUOHAIBHOCTH

99 Peanbupie 3aBucumocTtu. Ilpsimast u o6parHas
MIPONOPLUUOHAIBHOCTH

23 Peanbnbie 3aBucumocTu. [Ipsimas u o6paTHas
MIPONOPLUUOHAIBHOCTH

24 Peanbnbie 3aBucumocTu. [Ipsimas u o6paTHas
MIPONOPLUUOHAIBHOCTH

o5 KontponbHas padoTa o Teme "PannoHanbHbIC
yycna"

26 bykBeHHBIE BBIpaKECHHUS Bubmmorexa LIOK

https://m.edsoo.ru/7f41feec

27 Ilepemennsble. JlomycTrMBbIe 3HAUEHUS IEPEMEHHBIX

28 Dopmyisl

29 DopMmyisl
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https://m.edsoo.ru/7f41feec

IIpeoOpazoBanne OyKBEHHBIX BBIPKEHUH,

bubmuoreka [JOK

30 packpeITHe CKOOOK U IPUBEJCHUE TTIOA00HBIX httos://m.edsoo.ru/7fA1fafa
ClIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BRIPAKEHUI,
31 piKpBII)TI/Ie CKO6OK}I’/IKHpI/IBeIleHI/I£ HOJI0OHBIX brbamorexa LOK
https://m.edsoo.ru/7f41fd70
ClTaraeMbIX
[IpeoGpa3oBanne OYKBEHHBIX BBIPAKEHUH,
32 pacKpeITHE CKOOOK W TIPUBEICHUE TTOJ00HBIX
ClTaraeMbIX
33 KonTposbHas paborta no teme «bykBeHHBIE
BBIPAKECHUSD)
34 CBoOIICTBa CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM bubamorexa [JOK
https://m.edsoo.ru/7f421382
. bu6mmoreka [IOK
35 CBoOICTBa CTENIEHU C HATYpaAJIbHBIM ITOKa3aTeIeM
https://m.edsoo.ru/7f42154e
36 CBOJCTBa CTEIEHU C HATYPAIBHBIM ITOKa3aTelIeM Bubmmorexa [JOK
https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK
3 Muzorowert https://m.edsoo.ru/7f42276e
38 MHoro4JIeHBI bubmorexa HOK
https://m.edsoo.ru/7f422930
39 CrnoxeHue, BBIMUTaHUE, YMHOKEHHE MHOTOYWICHOB Bu6mmorexa LIOK
’ ’ https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BBIYUTaHUE, YMHOKEHHE MHOTOUYICHOB Bubmmorexa LIOK
’ ’ https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BBIYUTaHUE, YMHOKEHHE MHOTOUYICHOB bbmmorexa [JOK
’ ’ https://m.edsoo.ru/7f422fca
42 KonTtposnpsHas paboTa no tTeme «MHOTOUIEHBI»
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bubmuoreka [JOK

43 OPMYITEI CORPAIIEHHOTO YMHOMKCHILA https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIEHHOTO YMHOKEHUS brbmmorexa [OK
https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpPAILIEHHOTO YMHOKEHHUS brbmmorexa [OK
https://m.edsoo.ru/7f424c12
46 DopMybl COKpPAILIEHHOTO YMHOKEHUS brbmmorexa [OK
https://m.edsoo.ru/7f424fd2
47 @opMyIIBI COKPAIEHHOTO YMHOXKEHUS brommorexa [OK
https://m.edsoo.ru/7f4251d0
48 Pa3no)xeHne MHOTOUJIEHOB Ha MHOXKUTENN bubamorera LOK
https://m.edsoo.ru/7f423312
49 Pa3no)xeHne MHOTOUYJICHOB Ha MHOYKUTENN bubamorera LOK
https://m.edsoo.ru/7f4237fe
50 PaznoskeHre MHOTOWICHOB Ha MHOKHTEIH bubmorera [IOK
https://m.edsoo.ru/7f4239de
51 Pa3no)xeHre MHOTOUYJICHOB Ha MHOXKUTENN
52 KonTtponbHas padoTa o teme "Anredpandeckue
BbIpaxkeHus"
53 VYpaBHeHue, mpaBuiia mpeoOdpazoBaHus ypaBHEHHUS,
PaBHOCHIILHOCTH YpaBHEHUI
54 Jluneiinoe ypaliHeHI/Ie C OHHOﬁUHepeMeHHOﬁ,
pelieHne JMHEHHbBIX ypaBHEHU N
55 JIuneitHOe ypaBHEHHE C OHON NIEPEMEHHOM, bubnuoreka [IOK
pelieHue IMHENHBIX YPaBHEHUH https://m.edsoo.ru/7f420482
56 JIuHeliHOE ypaBHEHME C OJHOW IIEPEMEHHOMN,
pELIEHNE JIMHENHBIX YPaBHEHU I
57 Pemenue 3a1au ¢ momMoIIbI0 ypaBHEHUI bubnuorexa [IOK
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https://m.edsoo.ru/7f42064e

58 Pemenue 3a1a4 ¢ moMomIp0 ypaBHEHUI bubmmorexa [JOK
https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ moMomIp0 ypaBHEHUI bubmorexa LHOK
https://m.edsoo.ru/7f4209a0
60 KonTpomsnas pabora no teme «JInneiinoe
YPaBHEHUE C OJHOU ITEPEMEHHOMN»
61 JIuHeitHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €TI0 bubnuorexa [JOK
rpadguk https://m.edso0.ru/7f427c32
62 JIuHeitHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €T0 bubmuotexa [JOK
rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JUHEUHBIX YPABHEHUH C JBYMS bubmuorexa [JOK
MepEeMEHHBIMU https://m.edso0.ru/7f42836¢
64 CucreMa IByX JTUHEUHBIX YPABHEHUH C IBYMS
MIepEeMEHHBIMU
65 CucreMa IByX JUHEUHBIX YPABHEHUH C IBYMS
MepeMEHHBIMU
66 CucreMa JIByX JUHEUHBIX YPABHEHUH C JBYMS
MepeMEHHBIMU
67 Pemenue cucreM ypaBHeHHIA bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHeHHIA bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEHMI Bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEHMI
71 Pemenue cucreM ypaBHEHMI
72 KonTtponsHast padota no teme "JIuneiinsle bubnuorexa [IOK

31



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

ypaBHEeHHUA" https://m.edsoo0.ru/7f421044
73 KoopannaTa Touku Ha mpsIMOiA Bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuorexa [JOK
74 HlHCII0BbIE MPOMEIKYTKIL https://m.edsocI)_.[ ru/7f41dff2
75 UYucnoBble IPOMEXYTKU
76 PaCCTOfIHI/IG MEXTy IBYMSI TOUKaMU KOOPIMHATHOMN
IPSIMOA
77 PaCCTOfIHI/IG MEXTy IBYMSI TOUKaMU KOOPIMHATHOMN
TIPSIMOM
78 [TpssMoyropHas cucTeMa KOOPAWHAT Ha TUTIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/7f41el6e
79 [IpsiMoyropHas cucTeMa KOOPAUHAT Ha TJIOCKOCTH bubmorexa OK
https://m.edsoo.ru/7f41e42a
bubnuoreka [IOK
80 [Tpumepsr rpadukoB, 3a1aHHBIX HOPMYITAMHU httos://m.e dsogru [7f4168a8
81 [Tpumepsl rpadukoB, 3a1aHHBIX GOPMYITAMHU E;i%ﬁf;igﬁﬁ £41ed80
82 [Tpumepsl rpadukoB, 3a1aHHBIX GOPMYITAMHU
83 Urenue rpaduKOB peasIbHBIX 3aBUCHMOCTEH
84 Urenue rpadMKOB peasIbHBIX 3aBUCHMOCTEH Et?[iﬂll;lr(:]f;(sicl)lgﬁ o
85 KonTpomsHas paborta no teme «KoopauHaThl u
rpaduxm»
bubnuoreka [JOK
86 Honsrne ynicuun https:// m.edsocI)_.[ ru/7f41ef06
87 I'paduk pyHKIIMN
88 CaoiicTBa (hyHKIUH bubnuorexa [IOK
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https://m.edso0.ru/7f41f078

. . bubnmoreka [JOK
89 CeoticTsa Qymiunii 1 https://m.edsocI)_.[ ru/7f41flfe
. bubnuorexa [JOK
90 | Jlumeiinas gy 1 https://m.edsocI)_.[ ru/7£427282
. bubnuoreka [JOK
o1 Juneitiast ymiis 1 https:// m.edSO(])_.[ ru/7f427412
N bubnuoreka [JOK
92 [Toctpoenue rpaduka TMHEHHON QyHKINN 1 https://m.edsocl)_.lru/7f426d1e
93 [Toctpoenue rpaduka IMHEHHON QyHKIIMA 1
94 I'paduk pynkum y =|x| 1
95 I'padux GyHkmm y =[x| 1
96 I'padux bynkumm y =|x| 1
97 [ToBTOpEHME OCHOBHBIX MOHATHI U METOAOB Kypca 7 1 bubmuorexa [JOK
Kjacca, 0000IeHre 3HaHUH https://m.edsoo.ru/7f429c6¢c
98 Hrtorosas koHTpoJbHAS paboTa 1
99 [ToBTOpEHME OCHOBHBIX MOHATHI U METOA0OB Kypca 7 1 bubnuoreka [JOK
Kjacca, 0000IeHre 3HaHUH https://m.edsoo.ru/7f429f32
100 [ToBTOpEHME OCHOBHBIX MOHATHI U METOA0OB Kypca 7 1 bubmuoreka [JOK
Kjacca, 0000IeHre 3HaHUH https://m.edsoo.ru/7f42a27a
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 1
Kiacca, 00001IeHe 3HaHUH
102 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 1 bubnuoreka [IOK
Kjacca, 0000IIeHre 3HaHUH https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYUEBHBIE MATEPHAJIBI JUISI YYAEHUKA

AureOpa. 7 kiacce: yueOHoe mocobue s o0rieoOpasoBarenbHbix opranuzanuii/ I'. B. Jlopodees,

C. B. CyBopoga, E. A. bynumoBuu u nip. — M.: [IpocBemenue, 2017

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Anrebpa. 7 knacc. Meroauueckue pekomenanuu / Cysoposa C.b., bynumosuu E.A.,

Kysznenosa JI.B. — M. : [Ipocsemienue, 2015.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bubmmoreka [IOK
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