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HOACHUTEJBHAA 3AIIUCKA

Anrebpa sBISETCS OTHUM U3 OIOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00ECIIEUNBACT U3YUCHUE IPYTUX
JTUCIUIUINH, KaK €CTECTBEHHOHAYYHOr0, TaK U TYMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
NPOJOJDKEHU O0pa3oBaHMA M B TOBCEAHEBHON kM3HU. PasBurue y o0O0ydaromuxcs HaydHBIX
MPEJICTAaBICHUA O MPOUCXOXKACHUU MU CYIIHOCTH airedpanveckux aOCTpaKIHii, crocol0e OTpaKeHUs
MaTEeMaTUYeCKOW HAyKOW SIBJIEHMW W TPOLIECCOB B MPUPOJAE U OOIIECTBE, POJIM MATEMaTUYECKOIro
MOJICJIMPOBAaHUS B HAyYHOM TIO3HAHUM M B IMPAKTUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOIO
MHUPOBO33PEHUS M KAueCTB MBIIUICHUS, HEOOXOMMMBIX MJIs aJanTalid B COBPEMEHHOM HH(pOBOM
obmectBe. M3ydyeHue anreOpbl €CTECTBEHHBIM 00pa3oM OOeCreYrMBaeT pa3BUTHE YMEHHUs HaOIIOJaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CHOCOOHOCTH
apryMEeHTHPOBAaHHO 0OOCHOBBIBATh CBOM JCMCTBUS M BBIBOJBI, (DOPMYIHPOBATh yTBEpKIeHUs. OCBOCHHE
Kypca anreOpbl 00ecCreyMBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYarOMIMXCS: OHU HCHOJIB3YIOT
NENYKTUBHBIE U WHAYKTHBHBIE pacCyXIEHHUs, 0000IIeHHEe W KOHKpPETH3alluio, a0CTparupoBaHUE U
anayiornro. OOydeHHne anreOpe MpeanoyiaracT 3HAYUTEIbHBIM 00BEM CaMOCTOSTEIIEHON JeATCIIEHOCTH
o0Oydaromuxcsi, MOITOMY CaMOCTOSTEIbHOE peIIeHHe 3aJad €CTeCTBEHHBIM 00pa3oM SBIsETCS
peann3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUSI.

B cTpykType mporpamMmmbl yueOHOTO Kypca «Anredpa» OCHOBHOM IIKOJBI OCHOBHOE MECTO 3aHUMAIOT
CoJIepXKaTeIbHO-METOANYECKHE JMHUM: «Yucna W BBIUMCICHUS»; «ANTEOpanyecKUe BBIPAKECHUSY,
«YpaBHeHUS U HepaBeHCTBa»; «DyHkium». Kaxngas u3 3THX cojaepiKareabHO-METOJAUYECKUX IJMHUN
pa3BUBaeTCsd Ha MPOTSHKEHUU TPEX JIET M3YyYEHUs Kypca, €CTECTBEHHBIM O0pa3oM IepervieTasch U
B3aMMOJICHCTBYS C JPYTMMH €ro JMHUSAMU. B Xone wu3ydeHus Kypca oOydaromuMCs MPUXOTUTCS
JIOTHYECKH PACCYKaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SA3bIK. B CBS3U ¢ 3TUM 11€71€C000pazHO
BKJIIIOYUTh B MPOTrpaMMy HEKOTOpPbIE OCHOBBI JIOTMKH, MPOHU3BIBAIOIIME BCE OCHOBHBIE pa3JEibl
MaTeMaTHYeCKOT0 00pa30BaHuUs U CIIOCOOCTBYIOIINE OBIAICHNIO 00YUaIOIIMMUCS OCHOB YHHBEPCATHLHOTO
MaTeMaTUYeCKOTO sI3blka. TakuM o0pa3oM, MOKHO YTBEPXKIaThb, YTO COJIEPKATEIbHON U CTPYKTYpHOMU
0COOCHHOCTBIO Kypca «AnreOpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copepxanve nMHUM «UMcna M BBIUMCICHUS» CIYKUT OCHOBOW JJIsi JajbHEMIIEro H3y4yeHUs
MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOYYalOIIMXCS JOTUYECKOTO MBIIUIEHUS, (HOPMUPOBAHUIO
YMEHUS MOJTb30BAThCS aAJITOPUTMAMHU, & TAKKE TPUOOPETEHUIO IPAKTUUECKUX HABBIKOB, HEOOXOTUMBIX TSI
MOBCEHEBHOM XU3HU. Pa3BUTHE MOHATUS O YMCJIE B OCHOBHOW IIKOJIE CBS3aHO C PalMOHAIBHBIMU U
UPpPaLMOHATIBHBIMU YHCIIaMU, (OPMUPOBAHUEM MPECTABICHUN O JEHCTBUTENLHOM UHUCiIE. 3aBepUICHHE
OCBOCHMS YHMCIIOBOM JIMHUM OTHECEHO K CTaplleMy 3BeHY 00I11ero o0pa3oBaHusl.

Copepxanue IByX ainreOpandyeckux JHUHUN — «AnreOpanyeckue BBIpAXKEHHUS» U «YpaBHEHUS U
HEPAaBEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Yy OOydaIONIUXCS MaTeMaTHYeCKOro amnrmapara,
HEOOXOAMMOT0 /I PEHICHUs 3a/1ad MaTEMaTHUKH, CMEKHBIX MPEAMETOB M MPAKTHUKO-OPUEHTHPOBAHHBIX
3ama4. B oCHOBHOH mIkoie ydeOHBIH MaTepuall TPYMNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKEHUI.
Anrebpa 1eMOHCTpUPYET 3HAUEHHWE MAaTEMaTHUKU KakK SI3bIKa JUIsl IOCTPOEHUSI MaTeMaTHYECKUX MOJeIeH,
OMKCAaHUs TPOLIECCOB M SIBICHUN peanpbHOro Mupa. B 3amaunm oOydeHuss anreOpe BXOAAT TaKkKe
JabHEeNIIee pa3BUTHE aJITOPUTMUYECKOTO MBIIIIJICHHS, HEOOXOJUMOT0, B YaCTHOCTH, JUIsl OCBOEHUS Kypca
WH(GOPMATUKH, U OBIAJCHHE HABBIKAMHU JEIYyKTUBHBIX paccyxaeHuil. [IpeoOpasoBaHne CHMBOJBHBIX
(dbopM BHOCHUT CBOM crieru(UUeCKHil BKJIa B pa3BUTHE BOOOPaXKEHHU S, CIIOCOOHOCTEN K MaTEeMaTUUECKOMY
TBOPYECTBY.

Copepxanue (pyHKIIMOHATbHO-TpadUUYECKON JIMHUN HalleJIeHO Ha MOTY4YeHHE IKOJIbHUKAMHU 3HAHUN O
GYHKIUAX KaK BaKHEHIICH MaTeMaTHUYECKOW MOJENH ISl OMUCAHMS W HMCCIEIOBaHUS PasHOOOpa3HBIX
IIPOLIECCOB U SIBICHUN B MpHUpoAE U obuiecTBe. V3yueHue 3Toro Marepuana criocoOCTBYET pa3BUTHIO Y
0o0yJaromuxcsi YMEHHUSI HCIOJb30BaTh Pa3IMYHBIC BBIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CUMBOJHYECKHE, rpaduyeckue, BHOCUT BKJIaJ B (OpMHpOBaHHE MPEICTaBICHUH O POJIH
MaTEeMAaTUKH B Pa3BUTHH [IUBUIN3AIUU U KYIbTYPHIL.

CormacHo yueOHOMY TUTaHy B 7—9 Kitaccax u3ydaercs y4eOHbIN Kype «Anredpay, KOTOPhIH BKIIOYACT
CJIETYIOIINE OCHOBHBIE pa3fielibl colepkanus: «Hucna u BEIUUCICHUS, «ANTeOpandecKrue BBIPAKEHUS,
«YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.



Y4eOHbIi M1aH HAa U3Y4eHHE anreOphl B 7—9 Ki1accax OTBOAUT HE MeHee 4 ydeOHBIX YacoB B HEICIIO B
7-8 xnaccax u 3 yuyeOHBIX Yaca B 9 kiiacce, BCEro 3a Tpu rojia o0ydeHus — He MeHee 374 ydeOHBIX 4acoB.

COJAEPXKXAHUE OBYUEHUA

7 KIIACC
Yucna v BbluUCNEHUA

JpoOu 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEXO] OT OJHOU (HPOPMBI 3anKcH APOoOe K
apyrou. [loHsATHME panMOHAIBHOTO 4YHUCHA, 3alUCh, CPABHEHHE, YIOPSIOYMBAHUE
palMoHaIbHBIX uHced. ApU(METHUYECKHE JACUCTBUS C pAlMOHAJIbHBIMU YHUCIIAMHU.
Pemenue 3a1a4 U3 peaibHOM MPaKTUKKU Ha YaCTH, Ha IPOOH.

CreneHp C HaTypaJlbHbIM IIOKa3aTelieM: ONpEJeNIeHue, Mpeodpa3oBaHue
BBIPQXEHUI Ha OCHOBE OINpEeNIeHUs, 3anuch OoyblMX uucen. [IpoueHThl, 3amuch
IPOLIEHTOB B BHJE IpoOM W ApoOM B BUAE MNPOUEHTOB. TpuM OCHOBHBIE 3aJayu Ha
IIPOLICHTBI, PELICHNE 3a7a4 U3 PEajbHON IIPAKTUKH.

[IprMeHenne NPU3HAKOB JEJIMMOCTH, PA3JIOKEHHE HA MHOXKHUTENN HATYypPAIBbHBIX
qucel.

PeanbpHble 3aBUCMMOCTH, B TOM YHCJIE IIpsiMasi K 00paTHas MPONOPIUOHAIBHOCTH.



AJiredpanyeckue BbIPaKeHHSA

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHUS C NEpeMEHHOU. JlomycTumeblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHue 3aBUCMMOCTH MEXIy BEJIMYMHAMU B BHUJE
dopmynbl. Beruncnenuss mo ¢opmynam. IIpeoOpa3oBanrne OyKBEHHBIX BBIPaXKECHUH,
TO>XJIECTBEHHO PaBHBIE BBIPAXKEHUS, MPAaBWIIA IPEOoOPa30BaAHUS CYMM U MPOU3BEACHUI,
IpaBHJIa PACKPHITHS CKOOOK M MPUBEACHUS MOAOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIEM.

Opnounensl u MHOrowieHsl. CreneHb MHorousneHa. Ciio)keHHE, BBIYMTAHUE,
YMHOKEHHE MHOTIOWICHOB. POpMyIIbl COKPAIIEHHOIO YMHOKEHHS: KBagpaT CyMMBbl U
KBaapar paszHocTH. Popmyna pasHOCTH KBagparoB. Pas3noxkeHue MHOTOWIEHOB Ha
MHOYKUTEIIN.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHMs, TIpaBuUja MpeoOpa3oBaHUsA ypaBHEHUS,
PaBHOCWIBHOCTb YPABHEHUM.

JInHelHOE ypaBHEHHE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEHN JINHEMHOTO YPAaBHEHUS,
penieHue JHMHENHBIX ypaBHEHUH. COCTaBIEHME YypaBHEHUN IO YCIOBUIO 33Ja4uH.
Pelienne TEKCTOBBIX 3a/1a4 C [IOMOILBI YPAaBHEHUM.

JIluHeliHOe ypaBHEHUE C JByMsl INepeMeHHbIMU U ero rpaguk. Cuctema ABYX
JMHENHBIX YpaBHEHUH C IByMs NIepeMeHHbIMU. Pelienne cucteM ypaBHEHH ClIOCOOOM
IIOACTAaHOBKH. [IpuMeps! pereHnst TEKCTOBBIX 3a/1a4 C [IOMOILBI0 CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsmoii. YnuciioBble mpoMeXyTKH. PaccTosinue mexay 1ByMs
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpsimoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa TOYKU
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpadukoB peanbHbix 3aBucuMocTell. [lonarue @ynknuu. I'paduk ¢pynkuuu. CBoiicTBa
bynkuii. Jluneiinas ¢ynkius, e€ rpaduk. I'padux dynkumu y = |x|. I'paduueckoe
pEILICHUE JTUHEWHBIX YPABHEHUM U CUCTEM JINHEWHBIX YPABHEHUU.

8 KJIACC
Yucna u sbluncneHuna

KBagpartneiit kopers u3 uucna. [lonstue 06 upparmonanabHoM yuciie. JleciTuaabie
NpUOIMKEHUST HUppalMOHANBHBIX unced. CBoicTBa apu(METHUECKHX KBaJAPATHBIX
KOpHEH U MX MPUMEHEHHE K TPeoOpPa30BaHUIO0 YHCIOBBIX BHIPAKCHUM M BHIYUCIICHHSIM.
JIeMCTBUTENBHBIE YHCIIA.

Crenens ¢ 11eIbIM MOKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alKCh YKCIA.

AJiredpanyeckue BbIpaKeHUs
KBagpatHbiii Tp€xumneH, pa3oKeHHE KBAJAPATHOTO TPEXWICHA HA MHOKHUTEIH.
Anrebpandeckas Apo0b. OCHOBHOE CBOMCTBO anreOpandeckoit Apoou. CioxeHue,
BBIUMTAHKE, YMHOXKEHUE, JIEICHNE anre0pandeckux qpooeid. ParmonanbHbie BRIpaXKESHUS
U UX NpeoOpa3oBaHUeE.



YpaBHeHMs U HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, (hopmyia KOpPHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHeHH, CBOAAIIMXCS K JMHEWHBIM M KBagpaTHeIM. [Ipocrenmme
JTpOOHO-palMOHATIbHBIEC YPAaBHEHMUS.

['padmyeckas MHTEpHpeTanysi ypaBHEHHMH C JBYMs TMEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS NIEPEMEHHBIMU. [ [pumepsI pereHus: CucTeM HETMHEMHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM criocoooMm.

HucnmoBble HEpPAaBEHCTBA U HUX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHHbIE HEPaBEHCTBA C OJHOM NepeMeHHOo. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM.

DOyHKUMHA

[Tonsitue pynkunu. OOIacTb ONpeeNeHUs U MHOXKECTBO 3HAYEHUN (PYHKIMH.
CrniocoObI 3a1aHust QYHKIIUH.

I'padux pynkumu. Urenue cBoilcTB pyHkumu no e€ rpadguky. Ilpumeps! rpadukxon
(GYHKIMI, OTpaXkaroluX peajbHble IPOLECCHI.

@DYHKI1H, OUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIUOHAIBHBIE 3AaBUCUMOCTH,
ux rpadukn. Oynakiun Y = X2, ¥ = x%, y =Vx, y=|x|. ['paduueckoe peuieHne ypaBHeHu#H
Y CHCTEM YPaBHEHUH.

9 KJIACC
Yucna v BbluncneHuns

PannonanpHbple 4uCla, WPpAaLMOHAJIBHBIE 4YHUCIA, KOHEYHbIE U OECKOHEYHbBIE
JecATUYHbIE TpoOu. MHOXECTBO JEHCTBUTENbHBIX YUCEN, IEUCTBUTENIbHBIE YHCIIa KaK
OECKOHEYHbIE JECATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCEN U KOOPIAUHATHOU MPSIMOM.

CpaBHeHue JIECTBUTEIBbHBIX qyuced, apupMeTuyecKue NENCTBUS
C ICUCTBUTEIILHBIMHA YHCIIAMM.

Pa3smepbl OOBEKTOB  OKpYKAIOLIErO  MHUpa, JUIMTEIBHOCTh  IPOLIECCOBB
OKpY>KaroIleM MHUpE.

[Ipubnu>k€HHOE 3HAYEHHE BEIUYUHBI, TOYHOCTh MNpHUOIMKEeHUs. OKpyIJeHue
yucen. [Ipuknnka u oneHka pe3yibTaTOB BEBIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHUHN, CBOIAIIMXCS K KBAJAPATHBIM.
bukBagpaTtHoe ypaBHeHue. [IpuMmepbl pelleHHsT ypPaBHEHUW TPETbEM U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX —3ajay
anredpanyeckuM METOJIOM.

VYpaBHeHHe C JByMs MEpEeMEHHbIMU M ero rpaduk. Pemenue cucreM IByX
JIMHEWHBIX YPABHEHUH C IBYMs ITIEpEMEHHBIMU. Penienne cucrteM n1ByX ypaBHEHHM, OTHO



U3 KOTOPBIX JIMHEWHOE, a JIpyroe — BTOpOil crtemeHu. ['paduueckas mHTeprpeTanus
CHUCTEMBbI YPABHEHUH C IByMS IEPEMEHHBIMU.

Perienre TeKCTOBBIX 3a/1a4 anredpandyeckuM CriocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM TIIEpEeMEHHOM. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHOM. KBanpaTHbie HepaBeHCcTBa. ' paduueckas
WHTEPIPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOyHKUIMHA
KBaapatuunas pynkuus, e€ rpaguk u cBoiictsa. [lapadona, KoopuHATHI BEPIIMHBI
napadoJibl, OCh CHMMETPHUH NapadoJIbI.

I'paduku Qynkumii: y = £x, y= £x+Db, y = /i, y=x3y= V% y=|x|
X

U UX CBOMCTBA.

YucsioBbIe OCTEA0BATEILHOCTH U POrPECCHH

[loHATHE YHMCIIOBOM  MOCIENOBATEIBHOCTH. 3aJaHUE  IOCIEAOBATEIBLHOCTH
peKyppeHTHOM (hopMyJioit u popMyIioi N-TO YJieHa.

Apudmernueckass u TeoMeTpuyeckas mnporpeccur. Dopmyibl N-ro  uiIeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeCCUil, CyMMbI IEPBBIX N YICHOB.

N3o00pakeHne 4wieHOB apu(METUUECKON U T€OMETPUUECKOM MPOTrPECCHil TOUKaMU
Ha KOOpPJMHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIMAIbHBIN pocT. CIOXKHBIC
ITPOLICHTBHI.

HPEIMETHBIE PE3YJIBTATDI

[IpenMeTHble  pe3ynbTaThl  OCBOGHHMS  MNpPOrpaMMbl  yd4eOHOro  Kypcak
KOHIly 00yuyeHusi B / KJjacce:

Yucaa u BbIYUCICHUS

BoInonHsATh, coueTast yCTHbIE U MUCbMEHHBIE MPUEMBI, apU(PMETHUECKUE TEHCTBUS
C palMOHAJIbHBIMH YHCIAMU.

HaxonuTth 3HaYeHUs! YUCIOBBIX BBIPAXKEHUM, MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI
Y MPUEMBI BHIYMCIICHHS 3HAUEHUI APOOHBIX BBIPAKEHUH, COEpKAIINX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOHU.

[lepexoauts OT oaHOW (OpMBI 3amUCH uucen K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTH
B O€CKOHEUHYIO JIECATUYHYIO IPOOh).

CpaBHUBaTh U YIOPSIIOYMBATH PALIMOHATILHBIE YUCIIA.

OKpyrasTe yucia.

BBINONMHATE NPUKHUIKY U OLIEHKY pe3yjbTaTa BBIYMCICHWM, OLIEHKY 3HAueHUH
YHUCJIOBBIX BBIPAKECHUNW. BBINONHATE NEHWCTBHA €O CTENEHSMU C HaTypaJbHBIMU
NOKa3aTENSIMH.

[IpuMeHsITh NMpPU3HAKKU ACIUMOCTH, PA3JIOKEHHE Ha MHOXKHUTEIU HATypajbHBIX
quCen.



Pemath npakTHKO-OpUEHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOIOPITUOHAILHOCTRIO  BEJMYHH, TPOICHTAMH, WHTEPIPETUPOBATh PE3yiIbTaThl
pelIeHus 3a/1a4d ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHBACMBIX
0OBEKTOB.

AnredOpanveckue BbIPasKeHUsA

Hcnonb3oBaTh anreOpandeckylo TEPMUHOJIOTHIO M CHUMBOJIMKY, TMPUMEHSTH €&
B IIPOIIECCE€ OCBOEHUSI YUeOHOTr0 MaTepuaa.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXKEHUW TMpU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Brimonuate npeoOpa3oBaHus 1€JIOTO BBIPAKEHHS] B MHOTOYJICH MPHUBEIACHUEM
MOI0OHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BrINOMHAT YMHOXEHHUE OJHOYJIEHA HA MHOTOWIEH U MHOTOWJIEHA Ha MHOTOYJIEH,
IPUMEHSATH (HOPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymeCcTBIATh pa3I0KEeHUE MHOTOYICHOB HA MHOKHUTEIH C IIOMOIIBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOXKUTEIS, TPYNIUPOBKU ClIaraeMblX, MpUMEHEHUs (opmyll
COKpAILLIEHHOI'O YMHOXEHUS.

[IpumensTe mpeoOpa3oBaHUsI MHOTOWICHOB [JISi PELICHUS] Pa3IMYHBIX 3a7adyu3
MaTeMaTUKH, CMEXKHBIX IMPEIMETOB, U3 PEATbHON MTPAKTHKHU.

Hcnonbp30BaTh CBOMCTBA CTENEHENM C HATYPAJIBHBIMU  ITOKA3aTEISAMM IS
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHHS U HEPABEHCTBA

PemaTp nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS ITpaBUIia epexoaa
OT MCXOJHOIO YpPaBHEHHsS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBIAETCS JM YUCIIO
KOpPHEM YpaBHEHUS.

[Ipumensaty rpaduyueckrie METOAbI MPU PEHICHUH JUHEHHBIX YpaBHEHUHW M MX
CUCTEM.

[TonGupath mpuMepsl ap YKUCE, SABISIOMUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C IBYMS [TIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TJIOCKOCTH T'paUK JIUHEHHOTO YpaBHEHHUS C JABYMs
NEPEMEHHBIMHU, MOJIb3YACh IpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemrars cucTeMpl IByX JINHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpadudecku.

CocTaBnsaTh U pemiaTh JUHEMHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pe3yJIbTAaT.

DyHKUMHA

N300paxaTh Ha KOOPAMHATHOM HpPSIMOM TOYKH, COOTBETCTBYIOILME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KHM, HHTEpBajbl, 3alMCbIBATh YUCIOBBIE MPOMEXKYTKU Ha
aJIre0panvecKkoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKHU O 33JJaHHBIM KOOPJWHATaM, CTPOUTH
rpaduxu nuHeiHbIX QyHkunid. CTpouts rpaduk QyHKIMH Y = |x|.



OnuceIBaTh ¢ MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOPOCTb, BpEMs, PAaCCTOSHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD,
BpeMmsi, 00bEM paboThI.

Haxonute 3HaueHre (yHKLIHH 110 3HAYEHUIO €€ apryMEeHTa.

[lonumarp rpaduueckuii crnoco0 MpeAcTaBIeHUS W aHaiau3a HUHGOpMaLuH,
U3BJIEKATh U UHTEPIPETUPOBATh MH(OPMALNIO U3 TpaUKOB peajbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[IpeameTHBIC pPE3yJIbTAaTBl OCBOCHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

Yucsa 1 BbIYUCJICHUS

Hcnonbp30BaTh HadallbHBIE MPEICTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX YUCEI
JUIs. CPABHEHMS, OKPYTJICHHS W BBIYMCICHUM, U300pakaTh JACHCTBUTEIIbHBIC YHCIIA
TOYKaMHU Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHATh TOHSATHE apUPMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHH, WCHOJIb3ys NpPU HEOOXOAMMOCTH KAJIbKYJISITOP, BBIIOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJIepKAIUX KBaJIpaTHbIE KOPHU, MCIIOJIb3Ys CBOMCTBA
KOpHEH.

Ncnonb3oBath 3anucu OOJBIIMX U MaJIbIX YUCEN C MTOMOINILIO AECATUYHBIX ApoOei
u crenenen yncina 10.

AJiredpanyeckue BbIPaKeHUA

[IpuMeHATh MOHATUE CTENEHU C LEIbIM MTOKa3aTEeNEM, BBITOIHITH MPE0Opa30BaHUs
BBIPAXXEHUH, COAEPKAILIMX CTEIIEHH C LEIBbIM [IOKa3aTENIEM.

BbINONMHATE  TOXKAECTBEHHbIE MpeoOpa3oBaHMsl  palMOHAIbHBIX  BBIPAXKEHUHN
Ha OCHOBE IPaBUJI IEUCTBUI HaJl MHOTOWICHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumensTh TpeoOpa3OBaHUs BBIPAKEHUN [UIsl pPEIIEHUS pa3IUYHbIX 3a]ad
13 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON NTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHBIE, KBaJpaTHBIE YPABHEHUS W PALMOHAIBHBIE YpPABHCHWUS,
CBOISLIMECS K HUM, CHCTEMBI IByX YPaBHEHHUH C ABYMS [TIEPEMEHHBIMHU.

[IpoBoauTE MPOCTENIIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
Yucjie ¢ TpUMEHEHHWEM Tpaduueckux TMpeAcTaBiIeHU (yCTaHaBIMBATh, WUMEET JU
ypaBHEHUE WJIA CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEE).

[TepexoauTs OT ciioBeCHOUM (HOPMYJIUPOBKHU 3adauM K e€ anredpandeckor Mojaeu
C IIOMOILIBIO COCTABJICHUsI YPAaBHEHHUsI WM CHUCTEMBl YPaBHEHWUH, UHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥ MOJIYYECHHBIN PE3yJIbTart.

[IpumMeHsTs CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPAaBHEHUs, OLICHKH, pELIaTh
JMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOW W WX CUCTEMBI, J1aBaTh TIpadUuecKyro
WJUTIOCTPALI0 MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKIUU

[lonumath M UCHONB30BaTh (PYHKIMOHAIbHBIE IOHATHS U S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE OOO3HAUCHHS), ONPEACNATh 3HaueHue (YHKIUU 10 3HAYCHUIO
apryMEeHTa, OIIPEAEIATh CBOMCTBA (DYHKIMU 1O €€ rpauKy.

CtpouTts rpaduku 1eMeHTapHbIX QYHKIUI BUIA:

y=" y=x% y= x3,y= X, y = |x|, onmucsiBaTh CBOIiCTBA YNCIOBOI QYHKIHH
X

1o e€ rpauky.

[IpenMeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwms B 9 Kjacce:

YucJa v BbIYHCTICHUSA

CpaBHHBATH U YIIOPSIAOUYNBATH PALIMOHATIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

Beimonuare apudmernueckue MEUCTBUS C pAalMOHATBHBIMU UYHCIIAMH, COYETas
YCTHBIE W TIMCbMEHHBIE TPHUEMBI, BBINOJHATH BBIUUCIEHUS C HWPPAlUOHAIBHBIMU
YHUCJIaMH.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTEISIMA U KOPHEU, BBIYMCISATH
3HAYCHUS YMCIIOBBIX BBIPAKCHUM.

OKpyriiaTh  JI€MCTBUTEIBHBIE YUCIA, BBINOIHATH MNPUKUJKY  pe3yJibTaTa
BBIYMCJICHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHHS U HEPABEHCTBA

Pemare nuHeElHBIE M KBaJpaTHBIE YPaBHEHUS, YPABHEHUsS, CBOIAIIMECS K HUM,
npocTeiime ApoOHO-palOHaIbHbIE YPaBHEHHUS.

Pemars cucTeMbl IByX JIMHEHHBIX YPAaBHEHUHN C IBYMsI IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS JIMHEMHBIM.

Pemarp TeKCTOBBIE 3a1auu alreOpandeckuM CIIOCOOOM € MOMOIIBIO COCTaBIICHMS
YPAaBHEHMS UM CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMH.

[IpoBoauTe mMpoCTENIINE UCCIENOBAHNS YPABHEHUNW U CUCTEM YPaBHEHUM, B TOM
qHuclie C MPUMEHEHHEeM TIpauyecKux MpencTaBieHuil (yCcTaHaBIMBaTb, HUMEET JIH
ypaBHEHUE WJIA CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEE).

Pemats nuHeliHble HEpAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, M300pakaTh pelleHHe
HEPABEHCTB Ha YMCJIOBOW MPSIMOU, 3aIIUCBIBATH PELIEHUE C IIOMOILBIO CUMBOJIOB.

Pemars cucremsl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, M300paXkaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YUCIOBOU
IIPSAIMOM, 3aIIMChIBATh PELICHHE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPY PELLICHUU PAa3JIMYHbIX 3a/1a4.

DyHKUIMHA

PacrioznaBaTte (QyHKIMM W3y4eHHBIX BHIOB. lloka3piBaTh CXeMaTHUECKU
pacmosioXeHue Ha KOOPAMHATHOM IUJIOCKOCTH TpadukoB (YHKUUN BuUma: y = KX,
y=#fx+b, y= * y=ax2+bx+c, y=x3, y= X, y=|x| B 3aBucumocTu
OT 3HaYeHUI KOA(P(UIIUEHTOB, OMMCHIBATH CBOWCTBA (DYHKITHIA.
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Ctpouth u wu300pakaTh CXEMaTHYECKH TpadUKH KBAAPATUYHBIX (YHKIUH,0MUCHIBATH CBOMCTBA KBAIPATHIHBIX
GbyHKIUH 110 UX rpaduKaMm.

Pacro3naBaTh KBagpaTWyHyl0 QYHKIHIO 10 ¢GOopMylie, MPUBOANTh  MPUMEPHIKBAIPATHYHBIX (QYHKIHH U3 peaTbHON
KU3HH, PU3UKH, TEOMETPHH.

Yucii0Bble MOCIEI0BATEIbHOCTH U NPOTPECCUuH

Pacnio3znaBaTh apu(pMEeTHUYECKYIO U TEOMETPUUYECKYIO MPOTPECCUM MPU Pa3HBIXCIIOCO0aX 3aJaHusl.

BBINONHATE BBIYUCIEHUS € UCIIOJIb30BaHUEM (POPMYIT N-T0 WiieHa apu(PMETUUECKONN T€OMETPUUECKON TPOrPECCHI, CYMMBI
NEPBBIX N YICHOB.

N300paxkaTh 4ieHbl NOCIEA0BATEIBHOCTA TOUKAMHU Ha KOOPJIMHATHOM MIIOCKOCTH.

Pemartp 3amaun, cBsI3aHHBIE C YKCJIOBBIMU IOCJIEOBATEILHOCTAMU, B TOM YHMCIIE33/1a4 U3 PEaIbHOM XKU3HU (C UCIIOIb30BAHUEM
KaJIbKYJISITOPA, HA(PPOBBIX TEXHOJIOTHUI).

10
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue KonunuectBo OcHoBHOE OcHOBHbIC BU/IBI DJIEKTPOHHBIE
paszena 4acoB COZIEpIKAHUE JeATeIIbHOCTH o0Opa3oBaTenbHbIC
(TeMsI) oOyJaromuxcs pecypchl
Kypca
Huciaa u 25 [TonsiTHE pauOHATIBHOTO CucreMaTH3UpPOBATH U 000raIaTh 3HaAHHUs | bubmoreka [JOK
BBIYHCIICHHSL. yrciaa. ApupMeTHIECKHE 00 OOBIKHOBEHHBIX M JECATHYHBIX IPOOSIX. https://m.dso0.ru/7f415b90
PanmonansHbIe NEeNCTBUA CpaBHUBATB M YHOPSAA0YMBATH APOOH,
qucia C palMOHAJILHBIMU npeoOpa3oBbIBas MPU HEOOXOAMMOCTH
yuciamu. CpaBHEHHUE, JECATUYHBIC IPOOU B OOBIKHOBEHHEIE,
yHopsiI0UUBaHUE OOBIKHOBEHHBIC B JICCSITUYHBIC, B YaCTHOCTH B
paIoHaTbHBIX YHCE. 0ECKOHEUHYIOJIECATUYHYIO TPOOb.
Crenenn IIpuMeHATH pa3HOOOpa3HbIE
C HAaTypaJIbHbIM €roco0bI U NPUEMBI
MOKa3aTeseM. BbIYMCJICHNsI 3HAYEHU I
Pemienne oCHOBHBIX AIPOOHBIX BBIPAKEHHUIA,
3a71a4 Ha ApooH, coJiepsKaux 0ObIKHOBEHHBIE U
MPOIEHTHI JECATUYHBIC IPOOH:3aMEHSTh TIPH
U3 peanbHoH HEOOXOUMOCTH JIECATUIHYIO
MIPaKTHUKHU. pOOH
TIpHu3HAKY NETUMOCTH, OOBIKHOBEHHON U OOBIKHOBEHHYIO
Pa3IIOKEHHS JECATUYHOM, MPUBOIUTHLBBIPAXKEHHE K (hopme,
HA MHOKHTEIH HanOosiee ya00HO /711 BEIYUCIICHUH,
HATypaJIbHbIX YHCEIL peoOpa3oBhIBATh IPOOHBIE BRHIPAKEHUS HA

YMHOXEHHE U JIJIEHNE AECITUYHBIX ApoOei K
JEHCTBUSAM C LIEIBIMU YHCIIAMHU.

IIpuBOAUTH YK C/IOBbIE M OYKBEHHbIE
NpUMepPbI CTETICHUC HATYPaIbHBIM

11
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IIOKa3areyieM, OOBICHSI 3HAUCHUS
OCHOBAHUA CTCIICHHU U ITOKA3aTECJIA
CTCIICHHU, HAXOAUTh 3HAUCHUA cTereHen
Buja @" (a — 1r060e parMoHaIbHOE YHCIIO,
N — HATypaJbHOE YHUCIIO).

12
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PeanbHbIE 3aBUCUMOCTH. IMonuMaThb CMBICIH 3aIIMCH OOJIBIINX YUCEN C
[Ipsimasiu oOparHas MOMOIIBIO IECSITUYHBIX IPOOCH U CTETIeHEH Yucia
MPOMOPIUOHAIIBHOCTH 10, npUMeHSITh UXB PEaTbHBIX CUTYAIIHSX.

[IpuMeHATH TPU3HAKYU JIETUMOCTH, PA3JI0KEHUS Ha
MHO>KUTEJIM HaTypaJIbHBIX YHCEIL.

Pemats 3aa4m Ha 4acTu, MPOILICHTHI,

MPOTIOPIINH, HA HAXOXKACHHUE IPOOH

(mpo1eHTa) OT BEIUYUHBI U

BEJIMUYMHBI 110 €€ Ipoou (IPOLEHTY), Ipodu (IIPOIeHTa),
KOTOPBI COCTABIISICT OJTHA BEJIMYMHA OT JIPYTOU.
IIpuBoaNTH, pa36uMpaTh, OLEHUBATH PA3ITUYHbBIC
PEIICHNUS,3aMMCH PEIICHUH TEKCTOBBIX 3a/1a4.
Pacno3naBath M 00bSACHATH, OMUPASICh HA
OTIpesIeNICHUs, TIPSIMO TPOTIOPITUOHATBHBIC U 00PATHO
MIPOITOPIIMOHAIEHEIC 3aBUCUMOCTH MEXK]Ty BEIMIMHAMH,
NPUBOIUTH MPUMEPHI YTHX 3aBUCUMOCTEH U3
pearbHOT0 MUPA, U3 APYTUX YIeOHBIXITPEIMETOB.
Pemiath mpakTHKO-OPUEHTHPOBAHHBIE 33Jaud Ha
npoOu, TMpPOLEHThI, TMPSAMYyH0 U  0OOpaTHYyIO
IPOMOPIHNOHATEHOCTH, TPOMIOPLIUN

AnreOpandeckue 35 bykBenHbie Osiazers anredpanyeckoil TEpMUHOIOTHEN U Bbubnmoreka
BBIPAKECHUS BBIpKCHUSI. CHMBOJIMKOU, TPUMEHSATH €€ B TIPOIIECCE OCBOCHUS HOK
[TepemeHHBIE. yuebHOro Marepuana. Haxouurn 3Hauenns GykBennpix | Nitps://m.dsoo.ru
Jomyctumblie BBIpQKEHUH MPH 33 JaHHBIX3HAYCHUSAX OYKB; [71415090
3HAYCHUS BBITIOJTHATH BBIYUCICHHS IO (POPMYITaM.
MIEPEMEHHBIX. BbInoJHATH TpeoOpa3oBaHus IETI0T0
dopMyITBL. BBIPQ)KEHUSIB MHOTOUJIEH NPUBEICHUEM

MOTI00HBIX ClIaraeMbIX,
PacKpBITHEM CKOOOK. BBIMOIHATH YMHOXKEHUE

OJHOYJICHA

13
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IIpeoOpazoBanue

OYKBEHHBIX BBIPAKECHUH,

PacKphITHE CKOOOK 1
MpUBEJICHUE TTOT00HBIX
cllaracMbIX.
CBolicTBa CTEIICHHC
HaTypaJbHBIM
IoKa3aTeJIeM.
MHOTrO4JICHHI.
Cnoxxenue,
BBIYMTAHUE,
YMHOXXCHHE
MHOTOYJICHOB.
DopMyIIbl
COKpAILEHHOTO
YMHOKEHHSI.
Paznoxenue
MHOTOYJICHOB Ha
MHOXKUTEIN

Ha MHOTOWIEH U MHOT'OWIEHA Ha MHOTOYJIEH,
NPUMEHSATH

(hopMyIibl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcymecTBJIATH Pa3ioKeHNE MHOTOWICHOB Ha
MHOXKUTEJIUITYTEM BBIHECEHHUS 32 CKOOKHU OOIIEero
MHOXKUTEJS, TPUMEHEHHs POPMYJIbI Pa3HOCTU
KBaJIpaToB, (hOPMYJ COKPAIIEHHOTO YMHOKEHHUS.
IIpumensiTh npeoOpa3zoBaHKEe MHOTOWICHOB IS
pelIeHUsIpa3INYHBIX 33/1a4 U3 MaTEMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATTLHON MTPAKTUKH.
3HAKOMHUTBCS € MCTOPUEH Pa3BUTHUS MAaTEMATHKU

bubmuoteka LIOK
https://m.dsoo.ru/7f
415h90

YpaBHEHMS 1 HEPAaBEHCTBA

20

YpaBHeHHUe, IpaBUIIa
npeoOpazoBaHus
YpaBHEHUS,
PaBHOCUIIBHOCTb
YpaBHEHUM.
JIuneliHoe ypaBHEHHE

Pemate JIMHEWHOE ypaBHEHUE C OJJHON
[IEPEMEHHOM, MPUMEHs sl IPABUJIA [IEPEX01a OT
HCXOJ/IHOTO YpaBHEHHs K paBHOCHIIBHOMY eMy OoJiee
npocroro Buja. IlposepaTs sBisgercs au
KOHKPETHOE YHCIIO KOPHEM YPaBHEHHS.

ITopOGupaTs npuMepskI 11ap YHUCEN, ABISIOMNXCS
PELIEHUEMIIMHENHOTO YPABHEHMUS C IBYMS
IIEPEMEHHBIMH.

Bbubnnoreka
IIOK

https://m.dsoo.r
u/7f415b90
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C OJJHOM ITIEpEMEHHOMH,
pelIeHHE JIMHENHBIX
ypaBHeHUU. Pemienue
3a/1a4 C IOMOLIBIO
YpaBHEHUU.

JIuneitHoe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMU U
ero rpadguk. Cucrema aByx
JIMHEWHBIX YPaBHEHUH C
JIBYMsI [I€PEMEHHBIMU

CTponTh B KOOPIMHATHOM IJIOCKOCTH Tpaduk
JUHEWHOrO YpaBHEHHs C JBYMs IEPEMEHHBIMU;
NOJb3ysACh  rpaduKoM, NPHBOAMTH  NPHUMePHI

pelleHus] YpaBHEHHUS.

HaxoauTh pelmieHue CUCTEMbl JBYX JIMHEHMHBIX

YPABHEHUNC ABYMS IIEPEMEHHBIMHU.
CocTaBiATh U pemIaTh ypaBHEHUE WIH
CUCTEMY YPaBHEHUH 110 YCJIIOBUIO 3aJa4H,
UHTEPIPETUPOBATEB COOTBETCTBUH C
KOHTEKCTOM 3a/1ayyl MOJIy4CHHbINPE3YIbTaT

KoopanHaTsl ¥ rpaukH.
DyHKIMU

36

Koopaunara Touku

Ha npsamoi. Yucnossle
IIPOMEXKYTKH.
Paccrosnue mexny
JIBYMsI TOYKaMHU
KOOPAMHATHOU
IPSAMOM.
IIpssmoyrosnbHas
CUCTEMA KOOPIMHATHA
IIJIOCKOCTH.

[Tpumeps! rpadukos,
3aJJaHHBIX (OpMYyTIaMHU.

HN300paxkaTh Ha KOOPJUHATHON PSAMON TOUYKH,
COOTBETCTBYIOIIIKE 33JaHHBIM KOOPIUHATAM, JTY4H,
OTpE3KHU,MHTEPBAJIbI; 3aIIUCHIBATH UX Ha
anredpanveckoMm sI3bIKe.

OTtMeuaTh B KOOPANHATHOM MJIOCKOCTH TOUKH
110 33JJaHHBIM KOOPAWHATAM; CTPOUTH rpauKu
HECJIOKHBIX3aBUCUMOCTEH, 3aJaHHBIX (popMyIaMu,
B TOM 4YHCJIe

C MOMOIIBIO HU(POBBIX Ta0OPATOPUH.
I[IpumeHsITh, H3y4YaTh NPeUMYIIECTBA,
HHTePNpPeTHPOBATH Tpaduueckuii cocod

Npe/ICTABICHUSN aHAJIN3a Pa3HOOOPa3HOM KHU3HEHHON

uHpOpMaIUH.

OcBauBaTh noHATHE PYHKINH,

OBJIa/IeBaTh() YHKIIMOHAILHON

TEPMUHOJIOTHEN.

Pacno3naBath nuHeliHy0 QyHKIHIO Y = kX + b,

bubnnoreka
ITOK
https://m.dsoo.ru/
7f415b90

15



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

depepanbHana paboyas nporpamma | MatemaTuka. 5-9 Knaccbl (6a3oBbii

Yrenue rpadpukoB
peasbHbIX
3aBUCUMOCTEM.
[TonsiTue GyHKIIM.
I'padux dyskImIM.
CoiicTBa (hyHKIHIA.
Jluneitnas GyHKuus.

ONHUCHIBATH ¢€ CBOICTBA B 3aBHCUMOCTH OT 3HAYCHHIUKOI(DPHUIIEHTOB K
ub.

Ctpouth rpadpuku uHEeHHON QyHKIMU, QYHKIUA Y = | X |.
Hcnoab30BaTh HMPPOBBIE pecypehl s TOCTPOCHUS TPaPHKOB
(bYHKINN ¥ U3YYEeHUS NX CBOMCTB.

IIpuBOAUTE IPUMEPHI IMHEHHBIX 3aBUCHUMOCTEN B pealbHBIXIIPOLIECCaX
U SIBICHUSX

[Toctpoenue rpaduka
JTUHEHHON (YHKITUH.
I'paduk pyHKITIN
y=|x|
[loBTOpenue u 06o0ImEeHNEe 20 [ToBTOpeHue Bb10MpaTh, NPUMEHATH OLIeHUBATH COCOObI CPAaBHEHUSYHCET,
OCHOBHBIX ITOHSITUIN BBIYHCIICHHH, TPe0Opa30BaHUi BBIPAXKEHUN, PEIICHUST YPaBHEHUH.
METO/IOB Kypca OcyuiecTBIATH CAMOKOHTPOJIb BBIITOJIHAEMBIX IEHCTBHIA U
7 xnacca, o0o0uIeHne CaMOIPOBEPKY pe3yJibTaTa BEIUUCIIEHUH, TpeoOpa3oBaHuil,
3HaHUHN MOCTPOCHUH.
Pemats 3a1aum U3 peanbHON )KU3HU, MPUMEHSITH MaTeMaTHYeCKHe
3HAHMSA [T PEUICHUS 33124 U3 APYTUXITPEIMETOB.
PemiaTh TekcTOBBIE 321a4H, CPABHUBATH, BEIOMPATHCIIOCOOBI
peleHus 3a/1a91
OBUIEE KOJIMYECTBO 136
YACOB ITO ITPOI'PAMME

16
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8 KJIACC
HaumenoBanne |KosmuectBo OcHoBHOE OcHOBHBIE BUJIbI [Mudposbie
pasneina qacoB COACpIKaHUe ACATCIIBHOCTHU 06pa30BaTCJ'H>HI>IC
(TeMbI) 00yyaromuxcs pecypcehl
Kypca

17
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Uucna u
BBIYVCIICHHUS.
KBanpaTtHbie
KOPHHU

15

KBangpaTHbIil KOpeHBb
u3 yucna. [louarue 06
UppaLMOHATIBHOM
yucie. JlecaTuaHbIe
PUOMKCHUS
HppanmoHaIbHbIX
YHUCEIL.
JlelicTBUTENbHBIE
yucia. CpaBHEHHE
JNEUCTBUTEIBHBIX
YHUCEIL.

YpaBHeHue BUaa

x? = a. CaoiicTBa
apuhMETHUECKUX
KBaJPATHBIX KOPHEN.
IIpeo6pazoBanue
YUCITIOBBIX
BBIPAKCHUMH,
COJIepIKaIlnuX
KBaJ[paTHbIC KOPHU

DopMyJIHPOBATH
onpeiesieHue

KBaJIPaTHOTO KOPHAM3
qiuca,

apumMeTHuyecKoro
KBaJIpaTHOTO KOPHS.
IIpumeHsTH Onepanuio
U3BJICYEHHUS KBAJPATHOTO
KOPHS U3 YHCJIA, UCIIOJIB3YS
Py HEOOXOAUMOCTH
KaJIbKYJIATOpP.OleHNBaTh
KBa/IpaTHbIE KOPHU LIETBIMU
YHCJIaMU U 1€CATUYHBIMU
TPOOSMHU.

CpaBHuBarthb ]|
yYHOPSIA0YUBATH
panoHaIbHbIE u
UppalroHaIbHbIE

YHUCIa, 3aIUCaHHBIE C
MOMOILbIOKBAAPATHBIX
KOpHEM.

HUccnenoBath

ypaBHeHHE X = @,
HAXOJUTh TOYHBIE U
npUOIKEHHBIE KOPHU

npu a > 0.

HccienoBarhb cBoMcTBa
KBaJIpPAaTHBIX KOPHEH, IPOBOAS

bubnunorexa LIOK
https://m.edscoo.ru/7f419d08
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YUCIIOBBIE SKCIIEPUMEHTHI C
HCII0JIb30BAHUEM KAJIbKYJISITOpa
(KoMITIbIOTEPA).

Jloka3pIBaTh CBOMCTBA
apu(METHICCKUX
KBaJIpaTHBIX KOPHEH;
MPUMEHSIThH UX JIJIS
nmpeo0pa3oBaHus BbIpAXKCHUI.
BbInoJgHATH
npeodpa3zoBaHusA
BBIPAKEHUH, COJIEPIKALIUX
KBaJpaTHbIC KOPHH.
BripaxaTth nepeMeHHbIE

U3 FEOMETPUYECKUX U (PU3NUECKUX
dbopmy.

BoiyuciasiTh 3HAUEHUA
BBIPAXEHU,

COJIepIKaIluX

KBaJ[paTHbIC KOPHU,
UCIIOJB3YS TIPH
HEO0OX0IMMOCTH
KQJIbKYJISITOP.

19
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Hcnosb30BaTh B X0O7€ peLICHHs 3a/1a4 bubmmore
AJIEMEHTapHbIE IPEICTABICHHUSA, ka LIOK
CBA3AHHBIE C IPHUOIKEHHBIMU hitps://m.edscoo.ru
3HAYCHUSMHUBEIIMYHUH. [77419d08
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS
MaTEeMaTHKU
Yuciia 1 BBIYUCIICHUS. 10 CreneHs ¢ neibm ®opMyIMpOBaTh ONpeAeIeHUE Bubnuore
CreneHp ¢ LeabIM IIOKa3aTeJIeM. CTEIIEHHU C LIETIBIMIIOKA3aTEIEM. ka LOK
HoKaszaresem CranaapTHas 3anuch IIpencraBiasaTh 3anuch O0JIBIINX U https:/m.e
qucia. MaJIbIX YHCe dscoo.ru/7
f419d08

Pa3mepsl 00beKTOB
OKPYKaroIIero Mupa
(OT DJIEMEHTapHBIX
JaCTHI]

70 KOCMHYECKHUX
0OBEKTOB),
JUTUTEIIBHOCTD
MPOLIECCOB

B OKPYIKaIOIIeM MHpE.
CBolicTBa CTENIEHU

C LIeJIBIM MTOKa3aTesieM

B cTaHAapTHOM Buae. CpaBHMBATH
YHCJIa ¥ BEJIMUMHBI, 3alIMCaHHbBIC C
ncrojb3oBanueM crenenu 10.
Hcnoan3oBaTh 3anmuch 4ucen

B CTAaHJAPTHOM BHUJE JUIA
BBIPAKCHUSA pa3MepoB
00BEKTOB, JUINTEJILHOCTH
MPOLECCOB B  OKPYXAIOUIEM
MHpE.

DopMyJIHPOBATH, 3ANUCHIBATH B
CMMBOJIMYECKOU (popme

Y WJUTIOCTPUPOBATH

MPUMeEpPaMHM CBOKCTBA CTEIICHUC
1ICJIBbIM MOKa3aTeJIeM.

IIpuMeHATH CBOMCTBA CTEIICHU ISt
npeoOpa3oBaHusl BEIPAKEHUH,
COJIEpKAIMX CTETIEHU C LEIIbIM

20
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ITOKAa3aTCJICM.

BbInoaHATH AeMCTBUS C UMCIIaMHU,
3alUCaHHBIMUA

B CTaHJIapPTHOM BU/I€ (YMHOXKECHHUE,
JICTICHNE, BO3BEICHUCB CTCIICHb)

AnreOpanyeckue
BbIpakeHus. KBaapaTHbIii
TPEXUIEH

10

KBagparssIii
TPEXUJIEH.

Paznoxenne
KBaJIPaTHOTO

Pacno3HaBaThb KBaIpaTHBIN
TPEXUJIEH, YyCTaHABIUBATH
BO3MOKHOCTb €T0 Pa3j0KEeHUs Ha
MHOKHTEJIH.

PackaaapiBaTh HAa MHOXKUTEJIH
KBaJIPATHBIA TPEXUJICHC
HEOTPULIATETbHBIM
JUCKPUMUHAHTOM

bubnuore
ka [JOK

https://m.edscoo

u/7f419d08
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TpEXUWICHA
Ha MHOYKUTEIIN

Anrebpanyeckue
BBIPKCHUS.
AnreOpandeckast Ipoob

15

Anrebpandeckast
npo6b. JlomycTuMeble
3HAYCHHUS
MEPEMEHHBIX,
BXOJISIINX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOWCTBO
anredpanyecKkon
npobu. CokpailleHue
JpOOeid.

Cnoxenue,
BEIYMTAHHE,
YMHOKEHHE U JIeTICHUE
anreOpanyecKux
JTpOOCH.
[IpeobpazoBanue
BBIPAKECHUN,
coJiepKaIImx
anreOpanyeckue
Ipodu

3anuchbIBAThH alIreOpanvecKrue BhIpaKEHHUS.
Haxoaurnb

00J1aCTh OTIPEACIICHUS PAIMOHAITBHOTO
BBIPKCHHS.

BbINOJIHATH YACIIOBBIC MTOJCTAaHOBKU

¥ BBIYHCJISATH 3HAYCHHUE IPOOH, B TOM
YHCJIEe C TOMOIIBIO0 KAIbKYJISTOPA.
®opMyJMPOBaTHh OCHOBHOE CBOHCTBO
anredpandeckoi 1poOy U MPUMEHSITh
ero JyIs mpeoOpa3oBaHus IpooOei.
BbInoJiHATH AeiicTBUA C
anredpandeckumMu Apoosimu. [lpumeHsTh
npeoOpa3oBaHUsl BRIPAKCHUH IS
pemenus 3a1a4. Beipakathb
nepemMeHHsle u3 Gopmyn (pusznyeckux,
TCOMETPUYCCKHX, OTTMCHIBAFOIIINX
OBITOBBIC CHUTYaIIUN)

Bubanoreka
1HOK

https://m.edscoo.ru/7f419
dos
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YpaBHEHUS U HEPABEHCTBA. 15 KBamgpaTHoe Pacno3HaBaTh KBaJIpaTHBIC YPABHEHUS.

KBagpaTHbie ypaBHEHUS ypaBHeHue. Henonnoe | 3anmmcebiBaTh (pOPMYJIy KOPHEN KBaJIPaTHOTO YPABHEHUS;
KBaJpaTHOE pelaTb KBaJApaTHbie YPABHEHUS] — IOJIHBIC U HETIOJIHBIC.
ypaBHeHue. opmyia IIpoBoauTh npocrelue NCCaeI0BAHUA KBAIPAaTHBIX
KOpPHEW KBaJPaTHOTO YPaBHEHHU.
ypaBHeHus. Teopema Pemats ypaBHeHHs, CBOASIIMECS K KBAIPATHBIM,
Buera. C TIOMOIIBI0 MTPE0OPA30BAHUM U 3aMEHOM TEPEMEHHOM.
Pemenue ypaBHeHui, HaOuroaaTh 1 aHAJIM3UPOBATH CBSI3b MEXIY KOPHSMHU U
CBOIALLUXCS KO3 duIMEeHTaMH KBaJAPAaTHOTO YpaBHEHMUS.
K KBaJIpATHBIM. ®opmysmpoBaTh TeopeMy Buera, a Takxke 0OpaTHYIO -
[Ipocreiiue npoOHO- | Teopemy, MIPUMEHSTh 3TU TEOPEMBI JIS PEUICHUS
palrOHAIIbHbBIE 3aaad.
YpaBHEHMUS. Pemath TeKCTOBBIE 321a4M AITreOpanyecKuM CriocoOoM:
Perrenne TeKCTOBBIX HEPEXOUTH OT CIIOBECHOU (POPMYITMPOBKHU yCIOBHS 3a4aUn
3a/1a4 € IOMOUIBIO K aJireOpandecKkoi MoJIeI MyTEM COCTaBIICHUS YPaBHEHMS,
KBaJpaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
YpPaBHEHUU pe3yabTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI
YpaBHEHUS U HEPABEHCTBA. 15 JIuneiinoe ypaBHeHne PacniozHaBaTh JTMHENHHbBIE YPABHEHUS C IBYMS

Cucrempl ypaBHEHUI

C AByMs
IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
pELIeHUs] ypaBHEHUN
B LIEJIBIX YMCIIAX.
Pemienue cucrem nByx
JIMHEWHBIX YPABHEHUN

NIEPEMEHHBIMH.
CrpouTh rpaduky TMHEHHBIX YPABHEHH, B TOM YHCTIE
HCIO0JIb3Ys LM poBbIEe pecypcehl.

Pasiuyarh napajuiesbHbIe U IEPECEKAIOIINECS NTPAMbBIE
110 UX YPABHEHUSM.

Pemiatb cucTeMbl ABYX JMHEHWHBIX YPABHEHUN C ABYMS

IIEPEMEHHBIMU I10ICTAHOBKOU U CIIOKEHUEM.
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C ABYMsI
MIEPEMEHHBIMM.
[Ipumeps! permeHus
CUCTEM HEJIMHEUHBIX
YPaBHEHUM C ABYMS
IIEPEMEHHBIMHU.
['paduueckas
MHTEPIPETALNS
YpaBHEHHUS C ABYyMS
MIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHUM C ABYMs
MIEPEMEHHBIMM.
Pemienue TekCcTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM ypaBHEHUU

Pemiatb npocTenImMe CUCTEMBI, B KOTOPBIX OJHO

Y3 YPABHECHUU HE SBJISCTCS JTUHEUHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALMNIO PEIICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPaBHECHUI
C ABYMsI IIEPEMEHHBIMM.

Pemath TeKcTOBBIE 3a1a4M AIreOpanyeckuM CriocoooM

YpaBHEHUS U HEPABEHCTBA.
HepaseHcrBa

13

YHucinossle
HEpPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHON.
JIunenHble
HEPABEHCTBA C OJIHOMN
MIEPEMEHHON U UX
peuieHue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

D opMyJIUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPJAUHATHOM MIPSIMOM, 10KA3bIBATH
anreOpandecku.

IIpuMeHsTH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
PemiaTe TMHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl TUHEHHBIX HEPABEHCTB, M300paxaTh
pelIeHUEe CUCTEMBI HEPABEHCTB HA YUCIIOBOU MPSIMOU

24




depepanbHana paboyas nporpamma | MatemaTuka. 5-9 Knaccbl (6a3oBbii

C OJTHOM IIEPEMEHHOMN
U UX pEIICHHE.
N3o0pakenne
pelIeHust TIMHEHHOTO
HEpaBEHCTBA U UX
CUCTEM Ha YHCIOBOU
PAMON

OyHKIUH. 8 [Tonsitue hyHKIUU. Hcnoab3oBath QyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHATHUSA OO0uacTb onpeieieHnsl | CHMBOJIMKY.
U MHO>XECTBO BoIuncjasaTh 3HaYeHus1 PYHKITNH, 3aJaHHBIX (OpMYyTaMu
3HaYeHUHN (QYHKIUU. (Mpu HEOOXOAMMOCTHU UCIIOIB30BATH KAIBKYJIISTOD);
CrniocoOnI 3a1aHus COCTABJISITH TA0JIUIbI 3HAYEHUH (YHKIUU.
GyHKIMA. CtpouTh o ToukaM rpagpuku GyHKIIUN.
['padux byHKIIHN. OnuchiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa (hyHKIINH, rpau4ecKoro MpeCTaBICHUS.
uX 0TOOpakeHue Hcnoan3oBath QyHKIIMOHATEHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHMBOJIHKY.
HccaenoBath npuMepsl rpa@uKOB, OTPAKAIONTUX PEATHHBIC
nporiecchl u sBjeHus. [IpuBoAUTH MpUMePHI IPOIIECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVICTBAMMU.
Hcnosb30BaTh KOMINBIOTEPHBIE POTPAMMBbI
JUTSI TIOCTPOCHUSI TpaUKOB (DYHKITMI M U3YyUEHUS X CBOWCTB
DO yHKIUH. 15 Urenue u noctpoeHue | Haxoautsb ¢ moMoubio rpadguka GyHKIIMN 3HAYCHUE OJTHOU

Uucnobie PyHKIMH

rpadukoB QyHKIUH.
[Tpumeps! rpaduxos

U3 paccMaTpUBAEMbIX BEJIUYHUH I10 3HAYECHUIO APYTOil.
B HecnoxHBIX Cinydasx BbIpaxkaTh GopmMy10i 3aBUCUMOCTH
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byHKUNH, MEXK/y BEJIMYUHAMMU.
OTPAKAOLIUX OnuchIBaTh XapakTep U3MEHEHHUS OJJHON BETUYUHBI
pealibHbIE MPOLIECCHI. B 3aBUCUMOCTH OT U3MEHEHUS APYTOM.
OyHKIUH, Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
ONMCHIBAIOIIINE CXeMATH4YeCKH I0JI0KEHNE HA KOOPIUHATHOM MIIOCKOCTH
IPSIMYIO U 00paTHYIO rpadukoB QyHKIMiA Bupa: Yy = X3,y =x3,y =vVx, y = |x|.
IIPOITOPIUOHAILHEIC Hcnoab3oBaTh PYHKIHOHAIBHO-TPaHUECKHE
3aBUCUMOCTH, UX NpeACTABJICHUS JIJIS1 PEIICHUS U UCCIIEIOBAHUS YPAaBHEHUN U
rpaduKu. CHUCTEM YPaBHEHHU.
I'padux Gpynxumn IIpumeHsaTs HU@PPOBbIE PeCypPChI IS IOCTPOCHUS
y =% rpaduKoB QyHKINH
OyHKIUU
y =x4y =%,
y=vx,y=|x|;
rpaduyueckoe pelieHme
YPaBHEHUU U CUCTEM
YpaBHEHUI

[ToBTOpeHue u 06001IeHNE 20 [ToBTOpEHUE Boi0upaTh, NPUMEHATH, OLIEHUBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IOHSITUU U YHCEeJ, BEIYUCICHUHN, TPeoOpa3oBaHU BRIPAKEHUH, PEIICHUS
METO/IOB KypcoB / 18 | ypaBHEHHI.
KJ1aCCOB, 0000IIEHHE OcynecTBJIATH CAMOKOHTPOJIb BHITIONHSAEMBIX JEHCTBUN U
3HAHUU CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHM, TPEoOpa30BaHUT,

IIOCTPOCHUM.
Pemiathb 3a1a4M U3 peajbHOM KU3HU, IPUMEHATH
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MaTeMaTU4YECKUE 3HAHUS JIJIsl PEIICHUs 3a/1a4 U3 IPyTrux
pEeAMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI PAMME

136
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9 KJIACC
HaumenoBanue paszzaena KomugectBo OcHoBHOE OCHOBHBIE BUIBI
(Tembl) Kypca 4acoB COZEPIKAHUE JIEATEIIbHOCTH
oOydJaronmxcs
Umuciaa ¥ BRIYUCIICHUS. 9 PanunonannHBIC UKCIa, Pa3BuBarh npeacraBjieHHsl O YUCIIAX: OT bubmunoreka LIOK

JlelicTBUTENbHBIC YUCIIA

UppalroHaIbHbIC YHCIA,
KOHEUYHBIC 1 OECKOHEYHBIE
NECSITUYHBIE JPOOH.
MHOXeCTBO JIEHCTBUTEIBHBIX
YHCeN; NeHCTBUTENBHBIEC YHCTIa
KaK OECKOHEYHBIE JICCATUYHbIC
npobu. BzauMHo 01HO3HAUHOE
COOTBETCTBHE MEXTY
MHOKECTBOM JIEHCTBUTEIHHBIX
YHCeT U MHOXKECTBOM TOUYEK
KOOPIMHATHOMW MPSMOM.
CpaBHEeHME IEHCTBUTEIBHBIX
qrcer,apupmMeTndeckue

MHO>K€CTBA HAaTypaJIbHbIX YHCET J10
MHO’K€CTBA JIEHCTBUTEIbHBIX YU CEI.
O3HaKOMHTBCS C BO3MOKHOCTBIO
IIpEJICTaBICHUS IEHCTBUTENILHOTO Yncia
KaK OCCKOHEYHOU JIeCATUIHON ApooH,
NPUMEHATDb JECATUYHbIE TPUOIMKEHUS
palMOHaIbHBIX U UPPALMOHAIIBHBIX YHUCE.
HN3o0paxkats

JIECTBUTEINIBHBIE YHCIIa
TOYKaMUKOOPAUHATHOU

IPSAMOM.

3anuceiBaTh, CPABHUBATH U
YHOPS/A04YMBATH

JEUCTBUTEILHBIC YHCIIA.

BbInoyHATH, coyeTas yCTHbIE U
MIMCbMEHHBIE TPUEMBI,
apugMeTHYEeCKHUE JeHCTBUSA C
paloHaIbHBIMU YHCIAMU; HAXOAUTH
3HAYEHUS CTENIEHEH C LIETIbIMU
MIOKA3aTeJsIMU U KOPHEH; BBIYMCIATH
3HAYEHUS YNCIIOBBIX BBIPAKECHUM.
ITosryunTs npeacrabjieHne o
3HAYUMOCTH JCHCTBUTEIBHBIX YUCEII B
IIPAKTUYECKOH 1€ATEIbHOCTUYEIOBEKA.
AHAJIHM3HPOBATH U 1€/1aTh BBIBOJBI O
TOYHOCTH NPUOIMKEHHS

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

419d08
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JIEUCTBUTEIIBHOTO YMCIIA IIPU PELICHUHT
3ajad4.

OKpyrifTh JeHCTBUTENBHBIC YHCTIA,
BBINOJIHATH NPUKUAKY pe3yJibTaTa
BBIYMCIICHUM, OL€HKY 3HAaYCHHI
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JEeHCTBUSA
C IE€HUCTBUTEILHBIMU

YN CJIOBBIX BI)Ipa}KGHI/Iﬁ.

3HAKOMHUTBCS € HCTOPHEH PA3BUTHUS
MaTeMaTUKU

Bbubnnoreka
LHOK

https://m.edsoo.r

HCITaMH. u/7f419d08

[Tpubnmxxénnoe

3HAYEHUE BEJIUYNHBI,

TOYHOCTh

IPUOITNKEHUS.

OkpyriieHue yuce.

[Iprkuaka u oueHka

pe3yJbTaTOB

BBIYHCIICHU I
YpaBHEHUSI U HEPABEHCTBA. 14 JIuneiinoe ypaBHeHue. | OcBauBaTh, 3alIOMMHATH U bubnmnoreka
YpaBHEHUS C OJHOU Pemenne ypaBHeHui, NPUMEHATH rpaguuecKueMeToAbl IpU LOK
MepeMEeHHOM CBOI[)IH:IJI/IXCSI pelIeHrny ypaBHEHU, HEPABEHCTB U UX %

K JIMHEWHBIM. CUCTEM. 08

KBamgpaTtHoe Pacno3naBars 1einbie ¥ 1poOHbIE o

ypaBHeHue. Pemenne ypaBHeHUs. PemiaThb JTMHeHHbIE

YpaBHEHHI, KBaJIpaTHbIE YPABHECHUS,

CBOJISIIIUXCS YpaBHEHMUS, CBOASIIUECS K HUM,

K KBaJIpATHBIM. MpoCTeHIIIe APOOHO-

bukBaapatHbie palMoHaJIbHbIC YPAaBHEHUSI.

YpaBHEHUS. IIpeanarars BO3MOKHBIE CIOCOOBI

[Ipumeps! pemenus
YPaBHEHUU TPETHEU
1 4YETBEPTOMN CTENEHEN

pelieHns TeKCTOBBIX3a/1a,
00CyK1aTh UX U PelIaTh TCKCTOBBIC
3aJ1auu pa3HbIMH CTIOCOOaMU.
3HAKOMUTHCS ¢ UCTOPHEN Pa3BUTHUS
MaTEMAaTUKH
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pa3IoKEeHUEM
Ha MHOKHTEIHN.
Pemenue npo6Ho-
palMOHAIBHBIX
YPaBHCHUU.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUs U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHeHHE C IBYMS
IIEPEMEHHBIMU U €T0
rpaduxk.

Cucrema IByX JTMHEHHBIX
YPaBHEHHUIC ABYMs
IIEPEMEHHBIMU U €€
pelenue. Pemenue
CUCTEM JIBYX YPaBHEHHUH,
OJTHO

13 KOTOPBIX JIMHEHWHOE,a
IpYroe — BTOPOU CTEINEHH.
I'padmueckas
MHTEPIIPETALMS CUCTEMBI
YpaBHEHUI

C ABYMs1 [IEPEMEHHBIMH.
Pemenue TekcToBBIX

OcBanBaTh U NPUMEHSITh IPUEMBI PEIICHUS
CUCTEMBI IBYX JIMHEHHBIX YPaBHEHUI C IBYMsI
MEPEeMEHHBIMH U CUCTEMBI IBYX YpaBHEHUII, B
KOTOPBIX OJTHO YpaBHEHUE HESBIIACTCS
JIMHEHHBIM.

Hcnoab3oBaTh QyHKIMOHATBHO-TpadudecKue
MIPEJICTABJICHHUS [T PellleHusl ¥ MCCIe10BAHUS
YpPaBHEHUIHU CHCTEM.

AHaJIM3MPOBATH TEKCTHI 32/1a4, PelIaTh UX
anreOpanveckiM CrocoOOM: MepexoanuThb OT
CJIOBECHOU (POPMYITHPOBKH YCIOBUS 3a/1a4H K
anredbpanveckol MOJICITUITYTEM COCTABICHUS
CUCTEMBI YPaBHEHUH; pelaTh COCTABICHHYIO
CUCTEMY ypaBHEHUI; HHTEPNPETHPOBATH
pe3ynbTar.

3HAKOMHUTLCS € HCTOpHeﬁ Pa3BUTHA MAaTCMATHUKU

Bubianoreka
1HOK
https://m.edso

0.ru/7f419d08
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3a/1a4 anreOpandecKuM
CIIocoooM

YpaBHEHHUS U HEPABEHCTBA. 16 YucnoBelie Yurarh, 3aIUCHIBATH, IOHUMATb, bu6mmoreka [IOK
HepaBencraa HEPaBEHCTBA M UX HHTEPNPETHPOBATH HEPABEHCTBA, https://m.edsoo.ru
CBOIICTBA. UCIIOJIb30BaTh CUMBOJIMKY ¥ TEPMHHOJIOTHIO. 7f419d08
JluneliHble BoinoHAThL npeoOpa3oBaHus HEPABEHCTB,
HEpaBEHCTBA HCI0JIB30BATHISI IPE0OPa30BaHUs CBOMCTBA
C OJIHOM IIepeMeHHOIH YHCIIOBBIX HEPABEHCTB.
WX pelIeHue. Pacno3naBaTh IMHEHHbBIE U KBaIpaTHBIC
Cuctembl TUHEHHBIX HepaBeHCTBA. PemiaTh nuHeElHbIE
HEPABEHCTB C OJJHOM HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
MEPEeMEHHON U UX HEPaBEHCTB, CUCTEMbI HEPABEHCTB,
pereHue. BKJIIOUAIOIIUX KBAIPATHOE HEPABEHCTBO, U
KBanpatHsbie pemarth ux; 00CyKIaTh ITOJTyICHHBIE
HEPaBEHCTBA U UX pereHws.
peleHue. N300pazkaTh peleHre HepaBeHCTBA U CHCTEMBI
I'papuueckas HEPABEHCTBHA YHMCIIOBOU IIPSIMOM, 3alIMCHIBATD
WHTEPIpETAIHS pelIeHne ¢ TTOMOIIHI0 CHMBOJIOB.
HEPaBEHCTB U CUCTEM Pemath kBajipaTHbIC HEPABEHCTBA,
HEPaBEHCTB C ABYMS UCHoNb3ysArpapuuecKue
NIepEMEHHBIMU Npe/ICTaBJICHHUS.
OcBauBaTh H NPUMEHSATh HEPABEHCTBA MTPH
pEIIeHUUPA3TMYHBIX 3a71a4, B TOM YHCIIe
MIPAKTUKO- OPUEHTHUPOBAHHBIX
OyHKIIH 16 KBangparuunas ¢pyHKuus, PacniozHaBaTh BU/IbI H3y4aeMbIX bubnuore
e€ rpaduK uCBOMCTBA. GyHKINA; WILTICTPUPOBATH ka [JOK
[Tapaboita, KOOpAMHATHI CXeMaTHYeCKH, 00 bACHATH https://m.e
BEPIIMHBINIAPAOOIIBI, OCh pacrioyio’keHre Ha KOOpIMHATHOM dsoo.ru/7f
IUIOCKOCTH rpa)uKkoB 419d08

k
Qynkumii Buga: y = kx,y = kx+ b,y =,y
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CUMMETPUU 11apaldoJIbl.

I'paduxu Gyskmmii:
y =Kkx,
y= kx + b,
k
y =
*
y= Xy
= X3,y =
Vx,y =
X[

y =X,y =/, Y= | x| B 3aBHCHMOCTH OT 3HAYCHHHKODULIMCHTOB;
OIKCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYIO QYHKIIHIO TI0 popMyIie.

I[IpuBoAMTH NPUMeEPHI KBAIPATHIHBIX 3aBUCHMOCTEH U3

peasbHOM KU3HH, (PU3UKH, TEOMETPHUH.

BoisiBasiTh 1 0600111aTh 0COOCHHOCTH Tpadrka

KBaJpaTHuHOH QyHKIME Y = ax® + bx + c.

CTpouTh 1 U300pakaTh CXeMaTHYECKHU IPpaUKN KBAPATHIHBIX
byHKIMH, 3a1aHHBIX POpMYyIaMH BUA

y=axt, y=ax’+q,y = a(x +p)?, y = ax? + bx + C. AHAIM3HPOBATH U
NPUMEHSATH CBOMCTBA M3YYCHHBIX ()YHKUIUH ISl UX TOCTPOSHUS, B TOM
YHCIIe ¢ TTOMOIIBIO IU(PPOBBIX PECYPCOB

YyciioBLIe
MOCJIEIOBATEILHOCTH

15

[TonsTe yncnoBoun
MOCJIe/I0BATEIbHOCTH.
3agaHue
MOCJIeI0BATEbHOCTH
peKyppeHTHOU popMyIion
u ¢popMyIoil N-ro ueHa.
Apudmernueckas u
reoMeTpuUecKast
MIPOTPECCHUH.

®opmyibl N-To YieHa
apupMeTHIECKON U
r€OMETPUYECKON

OcBauBaTh U MPUMEHSATH UHJEKCHbIE 0003HAYCHHS, CTPOUTH
peueBble BLICKA3bIBAHUS C HCIIOIH30BAHHEMTEPMUHOIIOTHH,
CBSI3aHHOH C MTOHSATHEM IOCJICAOBATEILHOCTH.
Anaau3upoBatb Gopmyity N-ro yieHa

MOCIIE0BATEIHFHOCTH HITH PEKYPPEHTHYIO (OPMYITY

M BBIYHCJISATH YICHBI I10CJIEI0BATEILHOCTEN, 3aJaHHBIXOTUMU
bopmynamu.

YcraHaBJIMBATh 3aKOHOMEPHOCTD B IIOCTPOCHHUH
MOCIIEA0BATEIHHOCTH, €CJIHM BBHIITHUCAHBI IEPBHIE HECKOIBKOSE
YJICHOB.

Pacno3HaBaTh apuMETHUECKYIO U TEOMETPUUYECKYIOTIPOTPECCHH TTPU
Pa3HBIX CIIOCO0axX 3a/1aHwsl.
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MIPOrpeccuit, CyMMbI
MEPBBIX N YICHOB.
N306paxeHnue 4ieHOB
apupMeTHIECKON U
reoOMETPUYECKOI
Mporpeccuit ToYkaMu Ha
KOOPJIMHATHOMN
TIJIOCKOCTH.
JlunenHsbIi 1
SKCINOHEHUMAJIbHbBIN
pocr.

CnoxHble IPOLEHTHI

Pematsp 3a1auu ¢ ucnosabp3oBaHueM GOpMyIl N-ToO YieHa
apu(MeTHYECKON U T€OMETPUUYECKON IPOrPEeCCHi, CYMMBIIIEPBBIX N
YJICHOB.

H300paskaTh wieHb! 10CIIEA0BATEILHOCTH TOUKAMUHA

KOOPJIMHATHOH MJIOCKOCTH.

PaccmaTpuBaTh npuMepbl NPOLECCOB M SIBJEHHI U3
peaIbHOM  JKM3HM, WUIIOCTPUPYIOIIME  HU3MEHEHHE B
apu(MeTUYECKON MPOrpeccCHt, B reOMETPUIECKOM

IPOrpeccuu; U300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTUT paAPHUECKH.
Pemathb 3a5aum, CBsI3aHHBIE C YUCIOBBIMU I10CIIEI0BATEILHOCTSIMHU, B
TOM YHCJIE 33]]a91 U3 PETbHOM KU3HH C UCTIOIb30BaHNEM ITU(PPOBBIX
TEXHOJIOTUH (JIEKTPOHHBIX TaOIHII, rpaUIecKOro KaIbKyIsaTOpa u
T.11.).Pemiarh 3a7aun Ha CII0’KHBIE MPOLIEHTHI, B TOM YHUCIIE 3a/1a4H U3
peasibHOM MPAKTUKHU (C HUCTIONb30BAaHUEM KAJIbKYJISTOPA).
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MaTEMaTUKU

[loBTOpEHME, 060011IEHNE,
cucTeMaTH3alys 3HaHUH

18

Yucaau

BbIYMCJIeHHSsI (3aITUCh,
CpaBHEHHUE, IECHCTBUSA C
JeMCTBUTEITLHBIMU
YHUCIaMU, YHCI0Bas
TpsiMast; TPOIEHTHI,
OTHOIIIEHUS, IPOTIOPITUH;

OnepupoBaThb NOHATHAMM: MHOKECTBO, ITOJIMHOKECTBO, OIlEpaLNH
Ha/l MHO)KECTBAMH; MCI0JIb30BaTh I'padMuecKOenpeICTaBlIeHIEe
MHO’KECTB JJIs1 ONIMCAHUS PEAJIbHBIX MIPOLECCOB U SIBJIEHUH, IPH
peLIeHUH 3aJa4 U3 APYruX y4eOHBIX IPEIMETOB.
AKTyaJIM3MpOBaTh TEPMHHOJIOTHIO H OCHOBHBIC e CTBUS,
CBSI3aHHbBIE C YHUCJIAMHU: HATYPAIbHOE YHUCIIO,IIPOCTOE U COCTABHOE
qucia, AeTMMOCTh HaTypalbHBIX
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OKpYTJICHHE,
npUOIMKEHHE,
OLICHKA; PELICHUE
TEKCTOBBIX 33734

qucel, IPU3HAKU JEIMMOCTH, 1I€JI0€ YUCII0, MOyJIb YHCIIa,
OOBIKHOBEHHAsI U AECATUYHAs IpOOU, CTAaHJAPTHBIN BUJI YHCIIA,
apu(METHYECKUI KBaIPaTHBIH KOPEHb.

BbInoJHATH JeHCTBUS, CPABHUBATH H YIIOPAA0YMBATbUNCIIA,

apu(pMETHIECKUM IIPEJCTABIISITh YUCIIA HA KOOPAUHATHOM NPSAMOM, OKPYIJIATH YUCIIA;
crocooom) BBINOJIHATH NPUKHUAKY M OLEHKY PE3Yy/IbTaTa BEIYACICHUM.
PemaTts TekcToBBIE 3a1a4M apudmMeTHueckuM criocobom.Pemarb
NPaKTHYeCKHUe 324241, COJEPKaAIINE IPOLEHTBL,JOIH, YaCTH,
BBIPAXKAIOLIME 3aBUCUMOCTH: CKOPOCTb — BPEMSI — PAacCTOSIHUE,
[IEHa — KOJMYECTBO — CTOMMOCTb,00bEM paboThl — BpeMs —
IIPOU3BOUTENBLHOCTD TPYAA.
Pa30uparthb peanbHble )KU3HEHHbBIE CUTYALIUH,
(popMyJIMPOBaTH UX HA S3bIKE MATEMATUKH,
HAXOAMTh PELICHUE, TPUMEHSISI MaTeMaTHYECKHI armapar,
HHTEPNPEeTHPOBATH PE3YJIbTAT
Auaredpanveckue OnepupoBaTh NOHATHAMM: CTETNIEHD C LEIBIM IIOKA3aTENEM,
BbIpasKeHH s apudmMeTnyeckuil KBaJpaTHbI KOPEHb,MHOTOUJIEH,
(mpeobpazoBaHue anredpandeckas JpoOb, TOXKJIECTBO.
anreOpandecKux BbINOJHATL OCHOBHBIE 1efICTBHSA: BBINOIHIATH PAaCUETHI 110
BBIpAYKEHUH, dbopmynam, mpeoOpa3oBEIBATH IIEIbIE, APOOHO- palliOHAIbHBIE
JONTYCTUMBIE BBIPAKEHUS U BBIPAKEHUS C KOPHSAMH, PEATM30BBIBATh Pa3I0KEHHE
3HA4YeHHUs) MHOTOYJIEHa HA MHOKHUTEIHU,B TOM YHCJIE C UCIIOJIb30BAaHUEM

(I)OpMYJ'I Pa3HOCTU KBAaAPATOB U KBaApaTa CYMMBI H Pa3HOCTH,
HaxXxoauThb
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JIOTTYCTUMbIE 3HAUEHUS ITEPEMEHHBIX 1JIs JPOOHO-
paloHaIbHBIX BEIPAXKEHUI, KOPHEH.

MoaeaupoBaTh ¢ IOMOIIBI0 (HOpMYJIT peaibHbIE IPOLIECCH
n ABJICHUA

DOyHKUNH
(moctpoenue,
CBOMCTBA U3Y4YEHHBIX
(yHKImii;
rpaduyeckoe pereHue
YpaBHEHUH U UX

CHUCTEM)

OnepupoBath NOHATHAMHU. QYHKINS, Tpaduk QyHKIIUH,
HYJH (QYHKIIHH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
MPOMEXYTKH BO3PACTaHUs, YOBIBAHHSI, HAMOOJIbIIIEE U
HauMeHbIlIee 3HaYeHUs (PyHKIUU.

AHaIU3HPOBATh, CPABHUBATH, 00CYK1AaTh CBOICTBA
(GyHKIWH, CTPOMTD UX TPaQUKH.

OnepupoBaTh NOHATHAMH: IIPSIMAsi MPOTOPIIHOHATBHOCTB,
oOpaTHast POMOPLUUOHATEHOCTD, JIMHEWHAsT (PYHKIIHS,
KBagpaTudHas QpyHKIMs, napadosna, runepooa.
Hcnonb3oBars rpaguky Ui ONPEAECIEHUS CBOMCTB,
MPOILIECCOB U 3aBUCUMOCTEH, JUIsl peLlIeHNs 3a7a4 U3 IPYTUx
y4eOHBIX MPEIMETOB M PeabHOM JKU3HU; MOJIEJIHPOBATH

C TIOMOIIIBIO TPa(UKOB peaTbHbIE IPOIECCH U SBICHUS.
BripaxkaTth popmys1aMmu 3aBUCUMOCTH MEKTY BETUUYMHAMU

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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IJIAHUPYEMBIE ITIPEJMETHBIE PE3YJIbTATHI OCBOEHMSI IPUMEPHON PABOYEN
IMPOI'PAMMBI KYPCA (IIO TOAAM OBYYEHUAA)
OcBoenune yueOHOro kypca «Anredpa» Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs JOKHO
obecreunBaTh JOCTHKEHHE CIEAYIOUINX MPEAMETHBIX 00pa30BaTEIbHbIX PE3yIbTaTOB:
7 knace
Yuciia 1 BLIYUCICHUA

* BpINoAHATH, coYeTass YCTHblE M IHUCbMEHHbIE NPUEMBI, apudMeTHUecKue AEHCTBUS C
panMOHaIbHBIMU YHCIIAMU.

* HaxoauTh 3HAYEHUS YHCIOBBIX BBIPAXCHUN; IPUMEHATh Pa3HOOOpa3Hble CIOCOOBI 1 IPUEMBI
BBIUUCIICHUS 3HAYEHUH APOOHBIX BBIPAXKEHUH, colepKalluX OOBIKHOBEHHBIE M JECATUYHBIC
JIpooH.

» JlepexoauTh OT OAHOM (POPMBI 3aIIKUCH YUCEN K APYTroH (IIpeoOpa3oBbIBAaTh IECATUYHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO
JIpoOBb).

* (CpaBHUBATh U YIOPSAJOUYNBATH PALIMOHAIBHBIE YUCIIA.

*  OkpyrysTh yucIna.

* DBpINONHATE NPUKUAKY M OLICHKY pe3yibTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YHCIIOBBIX
BBIPKEHUM.

* BpINOAHATE AEHCTBHS CO CTENEHSAMHU C HATYPaJIbHBIMU IIOKA3aTEISIMMU.

* [IpuMeHATH NPU3HAKU JEIUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HaTypaJIbHBIX YUCEIL.

* Pemars nNpakTUKO-OPHUEHTHPOBAHHBIC 3a/Jaud, CBS3aHHBIE C OTHOLUIEHUEM BEJIM4YMH,
IIPONOPLUOHAIBHOCTBIO BEIWYMH, IPOLEHTAMH; HWHTEPIPETUPOBATh PE3YJIBTAThl PEILICHUS
3a/1a4 ¢ y4€TOM OIpaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMU paccCMaTpPUBAEMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

* Hcnonp3oBaTh anreOpanyecKyr0 TEPMHUHOJOTHIO U CHUMBOJIUKY, IPUMEHATh €€ B Ipoliecce
OCBOCHHMS yueOHOT0 MaTepuana.

» HaxoauTb 3HaueHus1 OYKBEHHBIX BBIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUAX [IEPEMEHHBIX.

* BpIMogHATh NpeoOpa3oBaHUs LEJIOr0 BBIPAKEHHS B MHOTOWIEH NPUBEICHHUEM MOJO00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

* DBpINOIHATE YMHOXKEHUE OJAHOYICHA HA MHOTOYJIEH U MHOTOYJIEHA Ha MHOT'OYJIEH, IPUMEHSATH
(dopMyIibl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

*  OcCylecTBIATh Pa3/I0KEHNE MHOTOWIEHOB HA MHOYKHUTEIM C IMOMOIIBIO BBIHECEHUS 3a CKOOKH
o0lIero MHOXWTENS, TPYNIUPOBKU CJlaraeMblX, NPUMEHEHUs (OpMyNl COKpalEHHOrO
YMHOKCHHS.

* [IpumeHsTh peoOpa30oBaHKs MHOTOUIEHOB JUIsl PEIICHUs pa3iIMuYHbIX 33]a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON ITPAKTUKH.

* lcnonp30BaTh CBOWCTBA CTENEHEM C HATypalbHBIMHM IOKa3aTelsIMH JJIs MpeoOpa3oBaHMs
BBIPAKCHU.

YpaBHeHus1 M HEpaBEHCTBA

* Pemars jMHENHHbIE ypaBHEHUS C OJHOW IIEPEMEHHOM, IPUMEHsAS IpaBUila Iepexoja oT
HCXOJIHOTO YpPaBHEHMS K PaBHOCHIBHOMY eMy. lIpoBepsTh, SBIS€TCA 1M YUCIO KOpPHEM
YPaBHEHHS.

» [IpumeHsTh rpaduueckre METObI P PEIICHUH TUHEWHBIX YPABHEHUHN U UX CHCTEM.

» JlogOupare mpuUMepsl Hap YUCell, SBISIOUIMXCS pEIleHHEeM JMHEHHOrO YPaBHEHHUS C JBYMS
NIEPEMEHHBIMH.

*  CTpouTh B KOOPAMHATHOM TIOCKOCTH IpaUK JTMHEHHOTO YpaBHEHU C IBYMs II€PEMEHHBIMU;
MO0JIb3YACH TpaUKOM, IPUBOAUTD IPUMEPHI PEIICHUS YPaBHEHUS.

* Pemarb cuCTEMBI JABYX JIMHEHHBIX YPAaBHEHMM C [BYMS IEPEMEHHBIMHM, B TOM 4HCIE
rpaguvecKy.

* CocTaBiATh U pelIaTh JUHEHHOE ypPaBHEHUE WIN CUCTEMY JIMHEMHBIX YPABHEHUM 110 YCIOBHIO
3a[]a4M, HUHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4H ITOJIyYE€HHBIN pe3yJIbTar.
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»  H3o0paxaTh Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJJaHHBIM KOOPJIMHATAM,
Jy4H, OTPE3KHU, UHTEPBAJIbI; 3aMChIBATH YHCIOBBIE IPOMEKYTKH Ha aJreOpanveckoM s3bIKe.

* OrMmeudaTh B KOOPJAUHATHON IJIOCKOCTU TOYKH IO 33JJaHHBIM KOOPAMHATAM; CTPOUTH IpaduKu
JUHEWHBIX (PYHKITHA.

* OnucelBaTh C MOMOIIBIO (YHKIMI M3BECTHBIE 3aBUCUMOCTU MEXAY BETUYMHAMU: CKOPOCTbD,
BpEeMs, PAacCTOSHUE; L€HAa, KOJMYECTBO, CTOMMOCTh; IMPOU3BOAUTEILHOCTh, BpeMs, 00BEM
paboTHI.

* HaxoauTh 3HaYeHHEe PYHKINH 110 3HAUCHUIO €€ apryMeHTa.

» Jlonumarp TpaduuecKkuii crmoco® NpeACTaBICHUS M aHaIW3a WH(QOPMAIUMH; W3BIEKAaTh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

8 knace
Yucia 1 BBIYUCICHUSA

* Hcnonp3oBaTh HayajbHBIE MPEICTABICHUA O MHOMKECTBE JEHCTBUTEIBHBIX YHCEN I
CPaBHEHHMSI, OKPYIJICHHS W BBIYHCICHUN; M300paxaTh ACHCTBUTEIbHBIC YMCIIA TOYKAMHU Ha
KOOPJIMHATHOMU IIPSIMOM.

» [IpumeHsTh OHATHE apU(PMETHYECKOTO KBaJPaTHOTO KOPHS, HAXOAWTh KBaapaTHbIE KOPHH,
UCIOJIB3YSl MPU HEOOXOAMMOCTH KaJIbKYJISITOP; BBINOJHATH MHpeoOpa3oBaHUSl BBIPAXKEHUH,
coJiepXkalluxX KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHE.

* Jcnonb30BaTh 3amucy OOJBIIMX M MAJIBIX YHCEIN C TIOMOIIBIO IECATHYHBIX IpOOe U cTeneHen
yucia 10.

Auaredpanyeckue BbIPaKeHHUs

» [IpuMeHSTh TOHATHE CTEMEHH C IeJbIM [OoKa3aTelieM, BBINOJIHATh MpeoOpa3oBaHuUs
BBIPAKECHMM, COAEP/KAIUX CTEIIEHH C LIEJIBIM II0OKA3aTeIIEM.

*  BBINOTHATH TOKIECTBEHHBIEC MPEOOPA30BAHMS PALIMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE MIPABHII
JEeNCTBUI HaJl MHOTOUIEHAMHU U aJIreOpandecKuMHU JIpoOsSMHU.

* PackiaapiBaTh KBaJpAaTHBIN TPEXUIIEH HA MHOKUTEIIH.

* [IpumeHsTh NpeoOpa3oBaHUs BBIPAKEHUHN NI PELICHUs pa3IUYHbIX 3a/1a4 U3 MATEMaTHUKH,
CMEKHBIX IIPEMETOB, U3 PEAIbHON IIPAKTUKHU.

YpaBHeHusI U HepaBEeHCTBA

* Pemarb nuHEHBIE, KBaPAaTHBIE YPABHEHUS U PAllUOHAJIBHBIE YPABHEHMSI, CBOISIINAECS K HUM,
CUCTEMBI JIByX YPaBHEHHH ¢ JBYyMsI IEPEMEHHBIMHU.

» JlepexoauTh OT CIOBECHOM (pOPMYIHPOBKH 3a/1aut K €€ anreOpanyeckoi MoJIesId ¢ TOMOIIbIO
COCTaBJICHUS] YpaBHEHHS] WJIM CHUCTEMbl YpPaBHEHHM, WHTEPIPETHPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayMl MOJIy4ECHHBIN pe3ynbTar.

* [IpuMeHSTHh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB /JISi CPAaBHEHHUS, OLEHKH; pellaTh JIMHEHHbIE
HEpaBEHCTBAa C OJIHOW MEpPEeMEHHONM M MX CHCTEMbl; JaBaTh IpaUyuecKyl0 HIUTIOCTPALUIO
MHO’KECTBA peLICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

» [loHMMaTh M UCHOJIB30BaTh (PYHKIHMOHAJIbHbBIE MOHATHS U A3BIK (TEPMHUHBI, CUMBOJINYECKHE
0003HauEHMs); ONpeNeNiATh 3HadeHHe (QYHKIMU IO 3HAYCHHMIO apryMeHTa; OMNpeeNsiTh
cBoiicTBa pyHKIIMHU 1O €€ TpaduKy.

=  CrpouTh rpaduKy SneMenTapHbIX GyHkumid Buga y = kix, y = X2,y = x%, y =YX, y = |x|;
OTMCHIBATh CBOMCTBA YHCJIOBON (hYHKIIMH 1O €€ TpaduKy.

9 kJacc
Yucsia v BbIYUCTCHUSA

* (CpaBHUBaTh U YIOPSAJOYNBATH PAllMOHAIBHBIE U HPPALOHAJIBHBIE YUCIIA.

* BpogHATE apupMeTHUeCKue NEHCTBUS C pallMOHaJIbHBIMU YHUCJIaMH, COYeTash YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPAL[MOHATIbHBIMU YHCIAMH.

* HaxoauTs 3Ha4YeHUs CTENEHEH C LEIbIMM IOKA3aTeIsIMU U KOPHEW; BBIYUCIIATH 3HAYEHU S
YHCJIOBBIX BBIPAXKECHUM.

*  OKpYIJIATh ACVCTBUTENBHBIE YUCIA, BBITOIHATE IPUKUAIKY PE3YJIbTaTa BBIYMCICHUH, OLIEHKY
YHCJIOBBIX BBIPAXKECHUM.

YpaBHeHUs1 1 HEPABEHCTBA



* Pemarh JUHEHHbIE W KBaJIpaTHBIC YPaBHEHHWs, YPaBHCHUS, CBOJBUIGIETSH KaAMMD Bipoereiinpevima | M
JIpoOHO-pallMOHANIBHBIE YPAaBHEHUSI.

* Pemarb cuCTEMbI JBYX JIMHEWHBIX YpPaBHEHUH C JBYMsSI IIEPEMEHHBIMH U CHCTEMBI IBYX
YPaBHEHMH, B KOTOPBIX OHO YPaBHEHHE HE SIBJIACTCS IMHEHHBIM.

* PemaTh TEKCTOBBIE 33U aJreOpandecKuM CrocoOOM € MOMOIIbI0 COCTABICHUS yPaBHEHUS
WIN CUCTEMBI JBYX YPAaBHEHHH C IByMsI I€PEMEHHBIMU.

» [IpoBoauThH NpPOCTEUIINME HUCCIECIOBAHUS YPAaBHECHUM M CUCTEM YPaBHEHUW, B TOM YHCIE C
IPUMEHEHHEM TIpadUUyecKux MpeacTaBlIeHUuil (yCTaHAaBIUBaTb, UMEET JIM YPABHEHUE WM
CUCTEMA YPaBHEHUH pEILICHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

* PemaTh JMHEHHBIC HEPABEHCTBA, KBAAPATHBIC HEPABEHCTBA; N300pakaTh PELICHUE HEPABEHCTB
Ha YUCJIOBOM NMPSAMOM, 3aIIMChIBATh PELIEHUE C TIOMOIIbIO CHUMBOJIOB.

* Pemarb cucTeMbl JUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBaJpaTHOE
HEPaBEHCTBO; N300pakaTh PELICHUE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOU MPSIMOM, 3aIIUChIBATh
pelIeHNE C TOMOIIbIO CUMBOJIOB.

* Jcnosb30BaTh HEPABEHCTBA MPH PEILICHUH Pa3IMYHbIX 3ajay.

DOyHKIUUHA

* Pacno3HaBaTh (YHKUUHM M3y4eHHbIX BHJOB. [loKa3pIBaTh CXEMaTHUECKH DPACHOJIOXKEHHME Ha
KOOPMHATHOI TIockocTH rpadukoB Gynkuuil Buaa: Y = kx, y = kx + b, y = k/x, y = ax? + bx
+¢,y=x3y =VX,y = |x| B3aBucumocTH OT 3HAYCHHIT KOIDDUIHEHTOB; ONMUCHIBATH CBOMACTBA
GyHKINHA.

* Crpoutrh U u300paKaTb CXEMaTHYECKH TpapUKU KBaApaTUUYHBIX (YHKIMHA, ONUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHMIA MO UX TpaduKaMm.

* Pacno3HaBaTh KBaJpaTHUHYIO (QyHKIMIO 10 (hopMysie, IPUBOAUTH MPUMEPHI KBaJpPaTUYHbBIX
GyHKUIMT U3 peabHOW KU3HH, GU3UKU, TECOMETPUH.

Apudmernyeckasi U reoMeTpuYecKas MPorpeccuu

» Pacno3HaBaTh apu(METHUYECKYI0O M TE€OMETPUYECKYIO IPOrpecCMu MpU Ppa3HbIX crocodax
3a/1aHusl.

* BbINOTHATE BBIUMCIEHUS C HUCIOJIb30BaHMEM (opMyn N-ro ujeHa apuMeThyeckorl u
TEOMETPUUYECKOH MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

» H300paxarh YieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOM MJIOCKOCTH.
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[Togonsckoro B.E., O0miecTBO ¢ orpaHWYeHHON OTBETCTBEHHOCThIO M3aTenbekuii eHTp
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