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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00ECIEYNBAET U3yUCHUE JIPYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM *U3HU. Pa3BuTne y 00ydaromuxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aIalTallid B COBPEMEHHOM LHU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkaAcHUsA. OCBOCHUE Kypca aireOpbl 00eCIeunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUS] OOYJaroIMIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETHU3ALNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIFHOM ~ JICATENIBHOCTH OOYyYaloIINXCs, MOITOMY CaMOCTOSITEIIEHOE
peleHue 3a7a4 SABISETCS peann3aliei JesTeIbHOCTHOTO IPUHIINIIA 00yUeHUSI.

B ctpykType nporpamMmmsl yaueOHOT0 Kypca «Anredpay i1 OCHOBHOI'O OOIIEro
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Uucna © BBIUKCIEHUS», «ANTEOpanyecKre BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpyTMMH €ro JHHUAMH. B Xxoje wu3ydeHuss y4deOHOro Kypca OOydaroIMMCs
IPUXOJIUTCS JOTHUYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHus U CHOCOOCTBYIOIIME OBJIAJICHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro sspika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTrO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne mnuHMA «UYWcna ¥ BBIYHCICHUS» CIYXKHUT OCHOBOW ISt
JaNbHENIIero U3y4eHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromuxcs
JIOTHYECKOI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHATBFHBIMA W HPPALMOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICEHHE OCBOECHUS YUCIOBOU JTUHUU
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JMHUN — « AJITeOpandecKue BhIPAKCHUS
U «YpaBHEHHsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro Jii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHal TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpOKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JUJIst
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U SIBJICHUMN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAST TakxKe JajbHEHIee pa3BUTHE
AJITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHQOpPMATUKHA, W  OBJAJICHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUueCKO TUHUN HALEJICHO Ha TIOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B IPUPOAE U
obmiecte. M3yuenue matepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEACTBA fA3bIKA MATEMATHKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEJICTaBICHUI O POJTM MAaTEMATUKH B PA3BUTUN ITUBUIIH3AINH U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3esibl COJACpPKAHUS:
«Uucna © BBIUKACICHUS», «ANTEOpanyecKHe BBIPAXKEHUS», «YPAaBHEHHS U
HEpaBEHCTBA», «DyHKLIMM.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcs 306 yacos: B 7 kinacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9 kiacce
— 102 gaca (3 yaca B Heento).



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Yucsa ¥ BbIYMCICHUS

PanronanbHbie 4KCla, UppallMOHANIbHBIC YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JecATUYHbIe IpoOu. B3anMMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl 0OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MHPE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUHN, CBOASIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PerieHne TeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHUE ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW INEpeMEeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPaOOJIBI.

I'paduxn pyrximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x|, u ux
CBONCTBA.



YucioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[IoHsiTHE YHCIIOBOM IOCJIENOBATEIBHOCTH. 3aJaHHUE I10CIIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysol n-ro dieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmysbl n-ro 4jieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIEHOB apHU(PMETHUECKON U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUNCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTUYeCKUX OCHOBAX (YHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MTPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccHOHaIbHOM
JESTEIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMed B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeNOBEKa, IPUPOJIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKHM Kak cdepbl UeI0BEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MMO3HAHUS MHpPA, OBJANECHHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTtanue, (GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIaronoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (3I0pOBOE  TMHUTAHMUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHNE MAaTEMAaTUUECCKUX 3HAHUH JIJI pellieHus 3a1a49 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aILHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUs;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSAM COLMAJBHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JOJIEH, MPUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBAThH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aAefcTBU:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O0OBEKTOB, TOHATHH, OTHONIEHWH MEXIY IOHATUIMH, (OPMYIHPOBATH
OTIpEJICTICHNS]  TOHSATWUW, YCTAHABIWMBATH CYIIECTBCHHBIA  MPU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oOIIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSIMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIHHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaThyecKux (aKkToOB, BBICTpaUBaTh aPrYMEHTAILMIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pemieHuss y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peIIEHUS, BBIOUpATh HaWbOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eCTBUSA:

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, MpoldIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

IPOBOJUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIbIIIOE NCCIIEIOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOIEHUS, UCCIENOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB K 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKE BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMALMU, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh WU WHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMKU M WILIIOCTPUPOBATH
perraemMbie 3aJa4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTH WH(OpPMAIMU O KPUTEPHUAM, MPEAJTIOKEHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:

BOCIIpPUHUMATD U (bOpMy.TII/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUSAMU
H OCJIsIMHA O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KATh CBOKO TOYKY 3PCHUA



B YCTHBIX M IMUCBMEHHBIX TEKCTax, AaBaTh MOSCHEHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPE3yJIbTaT;

B X0/ OOCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJECH, HAIICJICHHBIE HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKJIEHUS C CYXACHUSAMHU JAPYTHX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IMuve W CXOJCTBO IO3HIIMM, B
KOPPEKTHOM opme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (POPMAT BHICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANHU U OCOOCHHOCTEHN ay/IuTOPUH;

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U HHIUBHUIYaIbHOM
paboTHI MPU PEIICHUU YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

IIPUHUMATh LEIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacmpelneisTb BHUABI pPadOT, JOroBapuUBATHCA,
00CyX)aTh IPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPyNIOBBIX (opmax paboTsl (0OcyXaeHus, 0oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4YacTh PaOOTHI
U KOOPJIMHHPOBATh CBOM [IEUCTBUS C JPYTUMHU 4YJIE€HAMH KOMaHbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH, QITOPUTM pEIICHUs 3aJauyd (MU ero
4acTh), BbIOMpATh CIOCOO pElIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTara
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA ICATEIBHOCTH MTOCTABICHHOW LIEJIN U
YCJIOBUSIM, OOBSCHATH NMPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 9 kiacce oOydaromIMiicsi TOJYYHUT CIIEAYIOIIHE
MPEAMETHBIE PE3YIIBTATHI:

Yucsia v BBIYMCIEHUS

CpaBHUBATH U YIIOPSAIOUYNBATH PAIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BoinonHaTh apudpmMeTruueckue JeHCTBUS C palliOHAIBHBIMU YUCIIAMU, COYETast
YCTHBIE U NMHCbMEHHBIEC MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALHOHAIBHBIMU
YU CIIaMU.

HaxoauTh 3HaueHuUsI CTENEHEN ¢ IeIbIMU MTOKA3aTeNIMU U KOPHEH, BBIUYUCIATD
3HAYCHUS] YUCIOBBIX BHIPAXKECHUM.

OKpyrJisiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3yJbTaTa
BBIYUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHNs U HEPABEHCTBA

Pemiats nuHelHbIC ¥ KBAJpaTHBIC YPABHEHUS, YPABHEHMU S, CBOJIAIIUECS K HUM,
pocTerime ApOOHO-pAllMOHATIBHBIE YPABHEHHS.

Pemiate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemiathb TeKCTOBbIE 3ajayu  aJireOpaundeckuM Croco0oOM ¢  TMOMOIIbIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUMU C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUMN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHe HEPAaBEHCTB HAa YMCJIOBOW NPSIMOM, 3alMCHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiath  cuctemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEpaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEIEHUE C TOMOIIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3JIUYHBIX 33]1a4.

DOyHKIUU

Pacno3naBaTh (PyHKIIMM U3Y4eHHBIX BHJOB. [loKa3piBaTh CcXeMaTUYECKH

pacnoioKeHUe Ha KOOPAUHATHOM TIOCKOCTH TpadukoB PyHKIUHN BUaa: y = kx, y =
kx+b y=kix,y=ax2+bx+c, y=x3, y=1x y= | x|, B 3aBHCHMOCTH OT 3HAYCHHI
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U M300pakaTh CXeMaTHYECKU TpaduKu KBAAPATUYHBIX (PYHKIUH,
OIMMHCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKITUH TI0 UX Tpaduxam.



Pacno3naBaTh kBagpaTHuHyio QYHKIUIO 10 (HopMyIie, MPUBOIUTE MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu

Pacno3HaBaTh apupMETHUECKYIO U TEOMETPUUECKYIO IPOTPECCUN TIPU PA3HBIX
croco0ax 3aJaHusl.

BBINONHATE  BBIUMCIACHHUS C HUCHOJIB30BaHUEM (OpMyNT N-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N YJICHOB.

N300paxaTh YIEHbI IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPIMHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 3a/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TemaTH4yeckoe IJIAHUPOBAHME.

9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/m Konrpoabnsie IIpakruuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Yucna u BeuncieHus. JleicTBUTEIbHBIC 9 bubnuoreka [{OK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubmmoreka [JOK
OJHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
. 1 1
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
1 1
3 Dyt 6 https://m.edsoo.ru/7£419d08
bu6mmoteka IIOK
6 YucnoBble OCIEN0BATEIBHOCTH 15 1 hitps://m.cdsoo.rw/7£419d08
7 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 13 | but6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0



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

Hoypoqﬂoe IJIAHHPOBaHHE.

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThbI

Jlara
U3YYeHUs

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

ParmmmonannHBIC Umcna,
HWppalUOHAIIbHBIC YMCIIa, KOHEUYHbBIE
1 OECKOHEYHBIC JICCATUYIHBIC ApoOU

MHOX€ECTBO 1EHCTBUTEIIBHBIX
YHUCEIl; IEUCTBUTEIIbHBIC YUCIIA KaK
OEeCKOHEUHbIE AECATUYHBIE ApOoOH

BzaumHo ogHO3HaUHOE
COOTBETCTBUE MEXKY MHOXKXECTBOM
JIeHCTBUTEIILHBIX YHCEN U
MHOKECTBOM TOYEK KOOPJAUHATHOM
MPpAMOi

CpaBHEeHME IEUCTBUTENBHBIX YHCEIL,
apudmeTnyeckue AeUCTBUS C
JIeHCTBUTEIILHBEIMHI YNCIIAMH

[TpubnnxénHOE 3HaYCHNE
BEJIMYUHBI, TOUHOCTh MPUOIMKEHUS

Oxpyrnenne yucen

OxpyrieHue uncen




[Ipukuaka u olleHKa pe3yJIbTaTOB

8 BBIYMCIICHUI
9 [Ipukuaka u olleHKa pPe3yJIbTaTOB
BBIYUCIICHUI
JIuneitnoe ypaBHeHue. Pemenue
10 YpaBHEHUM, CBOJSIINXCS K
JIMHEWHBIM
KBagparHoe ypaBuenue. Pemienue
11 ypa;[I-II)eHI/Iﬁ, C};IZ),HHH_[I/IXC}I K buGnuorexa [IOK
https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
12 bukBanpaTHbie ypaBHEHUS bubmorex [IOK
https://m.edsoo.ru/7f43bf66
13 bukBanpaTHOe ypaBHEHUE buomorexa LIOK
https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUs bubmmorexa LIOK
https://m.edsoo.ru/7f43c¢3d0
15 bukBanpaTHbie ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43c¢3d0
16 Pemenue 1po6HO-paliMoOHaIBHBIX bubmuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
17 Pemenue 1po6HO-paiMoHaIBHBIX bu6muoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
13 Pemnrenue TeKCTOBBIX 3a1a4
anredpandecKuM METOI0M
19 Pemrenre TekcTOBBIX 3a1a4
anredpandeckuM MEeTOA0M
20 Pemnrenue TeKCTOBBIX 3a7a4

anredpandeckuM MEeTOA0M



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

21

IIpumeps! penieHus ypaBHEHUN
TpeThel U YETBEPTOM CTENEHEN
Pa3IoKEHUEM Ha MHOKHUTEIN

22

IIpuMmepsl penieHus ypaBHEHUN
TpeTbel U 4YeTBEPTOU CTEIIEHEN
Pa3IOKEHUEM Ha MHOKHUTEIIN

23

24

KonTponbHas pabota no teme

"YpaBHeHUsI ¢ O1HON nlepeMeHHON"

VYpaBHeHHE ¢ ABYMS [TE€PEMEHHBIMU
U ero rpaduk

bubnunoreka LIOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ IBYMsI TIEPEMEHHBIMHU
u ero rpapuk

bubnunoreka LIOK
https://m.edsoo.ru/7f43d0b4

26

27

28

Cucrema IByX JIMHEMHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU
U €€ peneHne

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ peleHne

Cucrema IByX JIMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ pelieHue

29

CucreMa IByX JTMHEHHBIX
YpaBHEHUM C ABYMS IEPEMEHHBIMHU
U €€ pelieHue

30

Pemenue cucrem IByX ypaBHEHHIH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIPyroe — BTOPOU CTETIEHU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d23a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem 1ByX ypaBHEHHI,
OJTHO U3 KOTOPBIX JMHEWHOE, a
Ipyroe — BTOPOU CTENEHU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem AByX ypaBHEHUM,
OJIHO M3 KOTOPBIX JIMHEMHOE, a
Jpyroe — BTOPOU CTENIEHU

33

34

35

I'paduueckas nuHTEpIIpeTaLIUs
CUCTEMBI YpaBHEHUI C IBYMs
[IEpEMEHHBIMU

Pemenue cucrem AByX ypaBHEHHI,
OJTHO U3 KOTOPBIX JTMHEHHOE, a
Jpyroe — BTOPOI CTENEHU

Pemenue TeKCTOBBIX 3a/1a4
anreOpandeckuM crocoOoM

36

37

38

Pemnrenuie TekCTOBBIX 3a7a4
anredpanyeckuM crnocooom

KonrtponbHas pabora no Teme
"CucreMbl ypaBHEHU"
KBanpartuunas ¢pyHkius, e€ rpaduk
U CBOMCTBA

bubmmoreka IIOK
https://m.edsoo.ru/7f439842

39

40

41

KBanpartuunas ¢pyHkus, e€ rpaduk
U CBOMCTBA

KBagpatuunas ¢pynkuus, e€ rpadgux
U CBOMCTBA

[Tapa6omna, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboIib

bubnunorexa LIOK
https://m.edsoo.ru/7f4396c6

bu6nunoreka LIOK
https://m.edsoo.ru/7f4399b4

but6mmorexa [IOK
https://m.edsoo.ru/7f43a03a



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f43a03a

42

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboJibl, 0Cb CAMMETPHUH
napaboJIbI

bubnunorexa LIOK
https://m.edsoo.ru/7f439eb4

43

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPUH
napaboTb

bubnunorexa LIOK
https://m.edsoo.ru/7f439eb4

44

45

46

[Tapaboua, KOOPANHATHI BEPLIXHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTb

[Tapa6o:a, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH
mapadoJIbI

[TapaGona, KOOpAMHATHI BEPIIHHEI
napabosibl, OCb CHMMETPHUH
napaboIIbl

bubnuoreka [{OK
https://m.edsoo.ru/7f43a31e

bubmuoreka [{OK
https://m.edsoo.ru/7f43alac

47

[Tapa6omna, KOOpIMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH
napaboIIbl

bu6mmoteka IIOK
https://m.edsoo.ru/7f43a526

48

49

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

50

I'paduku pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vXx, y=[X|

51

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=[x|

52

I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a526

I'padpuxu Gynkmmii: y = kx, y =kx +

>3 b, y=k/x, y=x3, y=vx, y=[X|
54 KonrponsHas pabora o Teme bubmuoreka [JOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
55 UucnoBble HEPABEHCTBA U UX bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
56 qI/ICjIOBI)Ie HEPaBEHCTBA U UX
CBOMCTBa
57 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
53 JIuHelinble HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
59 JInHeHbIe HEpaBEHCTBA C OJHOM bubmuoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
60 CHCT(EMH JmHefIHbfx HEPaBEHCTB C
OJIHO NepeMEHHOMN U UX pEelIeHHE
61 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
& CucreMbl TUHEMHBIX HEPABEHCTB C
OJIHOUM MEPEMEHHON U X PEUIECHUE
63 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
pewenue https://m.edsoo.ru/7f43b098
64 KBanpaTHble HEpaBEHCTBA U UX bu6muoreka [IOK
peuienue https://m.edsoo.ru/7f43b21e
65 KBagparHble HEpaBEeHCTBA U UX bu6muoreka [IOK
pewenue https://m.edsoo.ru/7f43b5a2
66 KBanpaTHble HEpaBEHCTBA U UX

pelieHune



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

KBa[[paTHBIG HCPABCHCTBA U UX

67
pelieHne
I'paduueckas naTEpIpeTaLIAL

68 HEpiGHCTB U CI/ICTSMI;ICP:BCHCTB c bubamorexa LOK

https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas uHTEpIIpETALUS

69 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU

70 KonrtponbHast pabora no teme
"Hepasencrna"

71 IlonsaTHe yncioBoM bubnunoreka LIOK
MOCIEI0BATCIIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3aaHue NoCIe10BaTEILHOCTH

72 pPEKyppeHTHOM HOopMyIIOi U bubmmorexa LIOK

. https://m.edsoo.ru/7f43ebda
dhopmymoit n-ro wieHa
bu6nmorexa LIOK

3 ApugueTHICCKas MPOrpeccHst https://m.edsoo.ru/7f43ed7e
@opMyJbl N-ro WieHa

74 apu(pMeTHYeCKO! Iporpeccum, bubmuoreka [IOK
CYMMBI [IEPBBIX N YIECHOB https://m.edsoo.ru/7f43f58a
apudmeTnyeckoil nporpeccun
@®opMyIbl N-ro WieHa

75 apu(pMeTHYECKON IPOrpeccu, bubmuoreka [IOK
CYMMBI IIEPBBIX N YJIEHOB https://m.edsoo.ru/7f43ef2c
apudmMeTHyecKoil mporpeccuu.

76 I'eomerpuueckas nporpeccus. bubmmorexa LIOK

https://m.edsoo.ru/7f43f3b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f3b4

77

@opMyIIbI N-IO 4jIeHa
TrE€OMETPHUYECKOM POTPECCHH,
CYMMBI IIEPBBIX N YJICHOB
TrE€OMETPUUYECKON MPOTrPECCUH

bubnunorexa LIOK
https://m.edsoo.ru/7f43f0c6

78

@opMyIibI N-Io 4jIeHa
apudmeTnyecKoit u
reOMETPUYECKON POrpeccuid,
CYMMBI TIEPBBIX N YJICHOB

bubnunorexa LIOK
https://m.edsoo.ru/7f43f72e

79

@opMyIIbI N-IO YjIeHa
apu(METHIECKON 1
r€OMETPUYECKON ITPOTrPECCUN,
CYMMBI IIEPBBIX N YJICHOB.

bubnunoreka LIOK
https://m.edsoo.ru/7f43f8a0

80

N300pakeHne 4ICHOB
apudmeTnyeckoit u
Tr€OMETPUYECKON ITPOTPECCUI
TOYKaMH Ha KOOPAVNHATHOU
IIJIOCKOCTH

81

N3o0pakeHune 4ieHOB
apudmeTnyeckoil u
reOMETPUYECKON ITPOTPECCUI
TOYKaMH Ha KOOPJAMHATHOU
IJIOCKOCTH

82

83

84

KonTponbhas pabota no teme

"UucII0BBIE TOCIIENOBATEILHOCTH "

JInHeWHBIN U SKCIIOHEHIIUAIbHBIN

poct

CnoskHbIe TPOLIEHTHI

bubnunorexa LIOK
https://m.edsoo.ru/7f440418

but6mmoreka [IOK
https://m.edsoo.ru/7f4401a6



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f4404f8
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bubnunoreka LIOK

85 CI1OKHBIC IPOLCHTI https://m.edsoo.ru/7f43fe0e
26 [ToBTOpEHME, 0606H_ICHI:IC u
cUCTeMaTH3aIus 3HaHHUH.
87 [ToBTOpeHwME, O606H.ICHI;I€ u
cHUCTeMaTHu3aIvs 3HaHWH.
88 Hroroast koHTpoIbHAs paboTa
29 [ToBTOpeHwue, 0606HI€HIEG "
cUCTeMaTHh3alis 3HAHHH.
90 [ToBTOpenue, 0600IICHNE 1 bubnuoreka [IOK
CHCTEeMaTH3allus 3HAaHU. https://m.edsoo.ru/7f443b12
91 [ToBTOpEeHME, 0000IIEHNE 1 bubnunoreka LIOK
cucTeMaTHu3als 3HaHuH. https://m.edsoo.ru/7f443cd4
9 [ToBTOpEeHue, 060061IEHNE 1 bubmmnorexka HOK
CHCTeMaTHu3alus 3HaHUH. https://m.edsoo.ru/7f443fea
03 [ToBTOpenue, 06o0IIEHNE U bu6nmorexa LIOK
cucTeMaTu3alus 3HaHuH. https://m.edsoo.ru/7f4441ca
94 IToBTOpenue, 00o0IIEHNE U bu6mmoteka [IOK
cucTeMaTHu3als 3HaHUH. https://m.edsoo.ru/7f444364
95 [ToBTOpenue, 0600mEeHNEe U but6mmorekxa [IOK
cucTeMaTu3als 3HaHuH. https://m.edsoo.ru/7f444612
96 [ToBTOpenue, 0600mEeHNE U bubnunorexa LIOK
cucTeMaTu3alus 3HaHuH. https://m.edsoo.ru/7f444a94
97 IToBTOpenue, 06001IEHNE U bub6muoreka [IOK
CHCTeMaTHu3alus 3HaHUH. https://m.edsoo.ru/7f444¢56
08 [ToBTOpeHmE, 0600IIEHNE U bu6muoreka [IOK

cucTeMaTu3alis 3HaHuH.

https://m.edsoo.ru/7f444{44



https://m.edsoo.ru/7f43fe0e
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99 [ToBTOpenue, 0600IIEHNE U | Bu6mmoteka [JOK
cucTeMaTH3alis 3HaHHUH. https://m.edsoo.ru/7f44516a
100 [ToBTOpenue, 0000IEHNE U | bubmuoreka [JOK
CHCTEeMaTHu3allus 3HaHU. https://m.edsoo.ru/7f4452e6
101 [ToBTOpeHue, 0600mIEHNE U | bubnunorexa LIOK
cucTeMaTH3alis 3HaHUH. https://m.edsoo.ru/7f445516
102 [ToBTOpEHME, 0606HI€HIEG " |
CHCTeMaTHu3alus 3HaHUH.
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

9 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

Yucia U BEIUMCIIEHUA

1.1

CpaBHI/IBaTB U YIIOPAAOYMBATHL PAlMOHAJIBHBIC U HUPPALUMOHAJIBHBIC

quciia

1.2

BreinonHaTs apI/I(bMeTI/ILIeCKI/Ie ﬂeﬁCTBHH C palliOHAJIbHBIMHA YU CJIaMU,
Co4cCTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATH BBIYMCJIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs1 cTENEHe C LEJbIMUA MOKA3aTeIsIMU U KOPHEW,

BBIYUCIIATH 3HAYCHHU S YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

OprFJI?ITI) Ilel\/JICTBI/ITeJII)HI)Ie qucijia, BBIIIOJIHATH IIPUKUIOKY

pe3yibTara BLIqHCHeHHﬁ, OLICHKY YHUCIIOBBIX BI)Ipa)KeHI/Iﬁ

2.1

22

2.3

2.4

ypaBHeHI/IH " HECPABCHCTBA

Pemate nMHeENHBIE W  KBaJApaTHbIE YpaBHEHMs, YpaBHEHMUS,

CBOJAINIUECA K HUM, HpOCTeI\/'IIJ_II/Ie I[pO6HO-paI_II/IOHaJ'ILHLIe YpaBHCHUA

Pemate cucTemsl IByX JTMHEHHBIX YPAaBHEHHM C JBYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIAETCS

JIMHENHBIM

Peniate TEKCTOBBIE 3ama4u anre6pa1/1qec1<I/IM CIIOCOOOM ¢ IMOMOIIBIO
COCTAaBJICHHUA YPAaBHCHUA WU CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IABYM:A

NEPEMEHHBIMU

IIpoBOoaUTE MIpPOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHHUH, B TOM 4YHCI€ C NPUMEHEHHEM TIpapuuecKux
MpeJICTaBICHUI (HalpuMep, YCTaHABIIMBATh, UMEET JIM YypaBHEHUE

NI CUCTEMA ypaBHCHI/Iﬁ peuieHus, €CJIi UMECT, TO CKOJ'ILKO)




2.5

2.6

Pemate JMHEHHBIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB HA YUNCIIOBOM MTPSIMOM, 3aIIMChIBATh

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cumcTeMBl JTMHEHHBIX HCpPaBCHCTB, CUCTEMBLI HCEPABCHCTB,
BKJIIOYAONIME KBaJApPaTHOC HEPaBCHCTBO, I/1306pa)l(aTB pEIICHUC
CHUCTCMbI HCPABCHCTB Ha YHCI0BOM HpSIMOfI, 3aIIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PECIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMU

3.1

3.2

PacniosHaBath  (QyHKIMM  W3y4eHHBIX  BHIOB.  [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpadukoB (ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03(p(PUIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3bpiBaTh CXEMaTHYECKH pAacIOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpadukoB GyHKIMN Bua y = VX, y = |X| © ONUCHIBAThH

CBOICTBA (PYHKIUH

33

Crpouth M u300paxaTb CXEMaTH4YeCKH IpadUKH KBaJpaTHUHBIX
(GyHKIMI, ONKMCHIBaTh CBOWCTBAa KBAJIPAaTUYHBIX (QYHKIMH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTU4HyIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMeEphl KBaJIpaTUYHBIX (YHKIMH U3 pealbHOM KU3HM, (U3MKH,

reoMeTpUn

Apudmernueckasi 1 reoMeTpUUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHUECKYI0 U T€OMETPUYECKYIO IMPOrpeccuu
IIPU pa3HbIX crocobax 3aJaHus

BBINONHATE BBIYMCICHUS C UCIOJIb30BaHUEM (OpMYJ 1-TO YieHa
apupMeTHUecKoil U TeOMEeTPUUYECKOI IPOrpeccHii, CyMMbI MEPBHIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI IOCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAMHATHOU INTIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YU CJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu u3 peanLHoﬁ KHU3HHU (C HUCIIOJIb30BaAHHUEM

KaJIbKYJIATOPA, HU(GPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucina v BBIYUCICHUS
1 PannonanbHple uyuMcia, MppalMOHATIbHBIE YHMCIA, KOHEYHblE U OECKOHEUYHbIE
. JECSTUYHBIC POOH
MHOXKECTBO ~ NCUCTBUTENBHBIX  YHCEJ, JCHCTBUTEIBHBIE 4YHUCIA  KaK
15 OeckOHEeuHble JecATHYHbIe ApoOH. B3auMMHO OAHO3HAUYHOE COOTBETCTBUE
. MEXJy MHOXECTBOM JECHCTBUTEIBHBIX YHCEI M KOOPAMHATHOM IIPSIMOM.
CpaBHeHUE NEHCTBUTEIBHBIX YUCEI
1.3 Apudmerndeckue AeUCTBUS C ACHCTBUTEILHBIMU YACIAMU
W3mepenusi, mpuoOIMKeHHS, OIICHKH. Pa3Mepbl 00bEKTOB OKPYKAFOIIIET0 MUPA,
4 JUINTEJIBHOCTh MPOLIECCOB B OKpy»KatomeM mupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH NpubamxeHus. Okpyriaenue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 YpaBHEHU C OJHON IEPEMEHHON
2.2 JInneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOAAILUXCS K TUHEUHBIM
2.3 KBagparHoe ypaBHeHue. Pemienne ypaBHEHNH, CBOIANIMXCS K KBaJAPaTHBIM
4 buxBanpatHoe ypaBHeHue. IIpuMepsl pemieHus ypaBHEHUH TpPETbe U
. YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Ipauk
2.8 Pemenne cuctem ByX JTUHENHBIX YPABHEHUM C ABYMs IEPEMEHHBIMU
50 Pemenne crucreM ByX ypaBHEHMH, OJJHO M3 KOTOPBIX JIMHEMHOE, a IPyroe —
' BTOPOU CTEIIEHU
2.10 ['paduueckast MHTEPIIPETAIMs CUCTEMbI YPaBHEHHH € IBYMsI IEpeMEHHBIMU
2.11 Permienue TekCcTOBBIX 3a/au alre0OpandeckuM crocoOom
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PeleHne TMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.14 Perenne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON




2.15

KBanpaTHbie HepaBeHCTBa

['padmyeckass uHTepIpeTalus HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
[IEPEMEHHBIMU

3 OyHKIMU

31 KBangpatnunas ¢ynkuus, e€ rpaduk u cpoictBa. [lapaboma, KoopauHATHI
' BEPLIMHBI 1apaloJibl, 0Cb CUMMETPUH IapadoJIbl

3.2 I'paduku byakuuit y=kx, y=kx+b 1 ux cBOMCTBa

33 I'paduxu QyHKIMi y=k/X, y = x° 1 UX CBOICTBA

34 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 YucnoBble OCIE10BATENBHOCTH

il Onpexnenenne U CrocoObI 3aJaHNUS YHCIOBBIX MOCIEI0BATEIBHOCTEH. 3a1anne
' HOCJIEI0BATEIBHOCTH PEKYPPEHTHOM hopMysoit 1 popmMyIioif n-ro wieHa

42 Apudmernueckas mnporpeccuss. PopMmynbl n-ro wieHa apudMeTHUecKoit
' IIPOrPECCUU, CYMMBI [IEPBBIX /1 YWIEHOB

43 I'eomerpuueckas mnporpeccus. POpMyllbl n-ro 4jaeHa T€OMETPUYECKOU
' IIPOrPECCUU, CYMMBI [IEPBBIX /1 YWIEHOB

w N300pakeHre YiIeHOB apu(PMETHYECKOM W TEOMETPHUYECKOW MpOrpeccuit
. TOYKaMHU Ha KOOPIAMHATHOM IIJIOCKOCTH. JINHEHHBIN U 9KCIIOHEHLIAIIBHBIN POCT

4.5 CIoxHBIE NPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NMpoBePsIeMOro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'O
o0urero oopazoBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOKECTBO, IIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATh IOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU PEIICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpauuecKkoe IpeJICTaBlICHHE
MHOXECTB [UIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHNUC, aKCMOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTYpaJbHOE YMCIIO, IIPOCTOE U
COCTaBHOE YHUCIO, JEIUMOCTh HAaTypaJIbHBIX YHCEJ, IPU3HAKU
JIETUMOCTH, LeJI0e YHUCII0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apu(PMETHYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBaTh H
YHOPSAAOYMBATh 4YMCIIA, NPEACTABJIATH YUCIA HAa KOOPAMHATHOU
HpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHUH

YMeHue onepupoBaTh MOHATHUSAMM: CTEIEHBb C LIEJIBIM OKa3aTeIeM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTEIECHH
OOJBIIIE €AWMHUIBI, YMEHHE BBITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus 1ENbIX, IPOOHO-PAMOHANBHBIX BBIPAXKEHUN WU
BBIPAXKEHHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCJI€ C HCIHOJIb30BaHUEM (OPMYN Pa3HOCTH KBAJAPaTOB H

KBaapaTa CyYMMbI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHME PEIaTh JUHEHHBIC U KBAIpaTHbIC YPABHEHH,
JIPOOHO-PAMOHALHEIC YPAaBHEHUS C OJHON NEPEMEHHOU, CHCTEMBI
JBYX JTMHEHHBIX YPaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX IIPEAMETOB
U TPaKTUYECKUX 3a]ad; yMEHUE MHCIIONIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISI M300pakKeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QYHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  NPOMEXKYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAaWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  OINEPUPOBATH  TOHATHSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi MPONOPHMOHAIBHOCTH, Napaboia, rumepOoia; yMeHHe
ctpouth rpaduku  (GYHKOWH, WCHONB30BaTh Trpadukd IS
OIIpE/ICTICHNs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, ISl PeIICHHS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BBIpAXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTh  IOHSTHUSAMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TEOMETpUYECKass MPOrPecCUd; yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENIBHOCTEH, (hOPMYIIBI CYMMBI U
o0IIero wieHa Npy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHne penath 3aa4u pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOIEHTHI,
JONTM W 4YacTd, JBIKEHHUE, paboTy, IeHY TOBapOB U CTOUMOCTH
MOKYTIOK ¥ YCITYT, HAJIOTH, 3aJ]a4¥ U3 00JIaCTH YIIpaBJICHUS JTHIHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUS, HEPAaBEHCTBA M CHCTEMBI [0 YCIOBHIO 3aJ1ayH,
MCCJIEIOBATH MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsimas,
1yd, JI0OMaHas, yrou, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIN TPEYroJIbHUK, MeIuaHa, OUCCEKTpHCa U BBICOTA
TPEYrojibHUKA,  YETHIPEXYTOJbHHUK,  Mapajuiejorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIJIEe U3 MOBCETHEBHOM JKHU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKHUX BEJIUUYHUH C IPUMEHEHUEM U3YUEHHBIX

cBoMCTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh IOHATHSIMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSMBIX,
YroJ MEXIy TNPSIMBIMH, HEPICHIUKYISpP, HAKIOHHAS, MPOCKLUS,
nogobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U MPSIMO; YMEHHE PacloO3HABATh PaBEHCTBO,
CUMMETpHIO W momobue  ¢uryp,  HapauieIbHOCTh U

NEPNCHAUKYJIAPHOCTD IIPAMBIX B OKPY’KAarOIEeM MHUPE

11

VYMeHue onepupoBaTh NOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOIIAb;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHE NPUMEHITH (QOPMYIBI IMEpPUMETPa W IUIOMIAIH
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuiesenuIena; yMEeHHEe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOIICHUS JUIS

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, 0 (ONENEY

12

YMeHune wu300paxarb IJIOCKHE (UIYypsl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IHOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUIO

13

14

YMenue ONCpupoOBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOoOpJuHAT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BAaTh BCKTOPbBI W KOOPJAWHATHI JJId
MNPpEACTAaBJIICHUA JAHHBIX W PCHICHUA 3a1a4, B TOM YHCJIC U3 APYTUX

y49eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenune ONCprupOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KpPYTOBEIC

AuarpaMmebl, Ta6J'II/II_H:I, CpeaHee apH(bMeTqucxoe, MEIuaHa,




15

16

HauOoJIbIlIee U HAMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHCIOBOTO HabOpa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH M  IMPeoOpPa3OBBIBATH
UHPOPMAIIHIO, TIPEJICTABICHHYI0 B TaOJIMIaX W Ha JUarpamMmax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBIICHHI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue onepupoBaTh MOHATUSMU: CIYYalHBIM ONBIT (CIIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIYYaliHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B ONbITaxX ¢
PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMU; YMEHHE pEIIaTh
3aja4d METOJOM OPraHU30BAaHHOTO Mepedopa U ¢ UCIOJIb30BaHUEM
MpaBuja YMHOXKECHHUS; YMEHHE OIEHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHI U SBIIEHUI, TOHUMATh POJIb IPAKTHUUECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKPYKAIOIIEM MHpPE H B JKU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN U €TO POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3a/1a4y, IPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3AKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATh OTHACIBHBIEC BBIJAIOIINECS DPE3YJIBTATHI,
IIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna v BBIYUCICHUS

1.1 HarypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEel

. OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOUEHTHl, OECKOHEYHBIE
' MEPHOINIECKHE TPOOH

13 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paroHaIbHBIMU
. qucIaMu

» JeiictButenpupie 4ucia. ApudMeTHUYEeCKHe OMNepaluu C IeHCTBUTENbHBIMU
. YUCIAMU

s [TpuOnkEHHbIE BBIYMCICHUS, MpaBUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3ynbTaTa BEIUMCICHUN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenslM mnokasareneM. CTeNneHb C palMOHAIBHBIM ITOKA3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHorouseHsl

24 Anreb6panueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HaTypalbHOM  cremeHu.  JleficTBus ¢
' apu(pMeTHUECKUMU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHHUSI ¥ HEPABEHCTBA

- Llensie u apoOHO-panMoHaNbHBIE ypaBHEHHs. CHCTEMBI UM COBOKYIHOCTHU
' ypaBHEHUN

1n Llenbie U npOOHO-panOHANIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcToBBIX 3a1a4
4 YucnoBble TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENILHOCTEH




Apudmernueckass u reoMmerpuueckas mporpeccun. Dopmyna  CIOXHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHKIUsA, crnocodbl 3amanus  GyHKuMH. ['paduk  GyHknuun. OO6nacTh
OTIpesieNIeHus] U MHOXecTBO 3HaueHul ¢pynkunu. Hymu gynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMU. MaKkCUMyMBbl U
MUHMMYMbI (QyHKuMU. HaunOosbliee u HauMeHbllee 3HaYeHUE (QYHKLHMU Ha
IPOMEXKYTKE
6 KoopanHaTsl Ha IpAMOM U TJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 TpeyroabpHUK
7.3 MHOroyronbHuKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4ecKix BEIMYUH
7.6 BekTopsb! Ha IIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» AnreGpa, 9 kiacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.W. u ap.; mox
penakuueit TensikoBckoro C.A., AkimonepHoe o0uiectBo «M3aaTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Martematuka. Anredpa:9-it kiacc: 6a30BbIif ypoBeHb: yueOHuk/FO.H.Makapsrues,
H.I'. Munaiok,K.1. Hemkos, C.b.CyBopoBa; nnoa pea. C.A. TensikoBckoro,
Mockasa: [Ipocsemenne,2024.
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