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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO s
POAODKEHUS 00pa30BaHUS U B MTOBCEIHEBHOM kU3HU. Pa3BuTne y 00ydaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX /IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreynMBaeT pa3BUTHE YMEHHS HAOJIOATh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBINUICHUSI OOYYaroIIMXCS: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
ananoruto. OOydyeHue  anreOpe  mpeamnoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATENBHOCTH OOYYarOMIMXCs, TOITOMY CaMOCTOSITEIbHOE
peleHune 3aa4 SBISETCS peann3aueil 1essTeIbHOCTHOTO MPUHIINIA 00yUeHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay N1 OCHOBHOTO OOIIETOo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHUE JINHUU:
«Uucma © BBIUKACIEHUS», «ANTEOpanyecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeTbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKH PACCYXKaTh, MCIIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTH4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEpPCAJIBHOTO Maremaruueckoro s3eika. ConaepxkaTeabHOM U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMA «UWcna ¥ BBIYMCICHUS» CIYXKHT OCHOBOW st
JaNbHENIIEr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHUS MMOJIB30BATHCS aTOPUTMAMHU, a
TaK)Xe PHOOPETCHHUIO MPAKTHUECCKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHOU
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHMs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIAMHU, (HOPMUPOBAHHEM



IIPEICTABICHU O IECTBUTEIBHOM YHCIIE. 3aBEPILICHHE OCBOCHHS YUCIOBOM JIMHUN
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AJITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYEeCKOro arnmapara, HeOOXOAUMOTro Ui pelleHUs 3a7ad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepuall TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpaOKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMATUKHU KakK s3blKa JJIst
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U SIBJICHUUN
peanbHOrO Mupa. B 3a1aun oOyueHus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
AITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT'0, B YACTHOCTH, JJI OCBOEHHUS Kypca
uHQOpPMATUKKA, W  OBJAJICHUE HABBIKAMHU  JCIYKTHUBHBIX  PaCCYXICHUU.
[TpeoOpa3oBaHue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUTSI ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOE U
oOmrectBe. M3yueHnue maTepuaa crnocoOCTBYeT pa3BUTHIO y O0OYHAIOIITNXCSI YMEHUS
UCIIOJIb30BaTh pa3jMuYHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMUpPOBaHUE
MPEICTaBICHUN O POJTM MAaTEMATUKH B PA3BUTUN ITUBUIIH3AINH U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucma © BBIUKACIEHUS», «ANTEOpanyecKre BBIPAKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoautcs 408 yacon: B 7 kiacce —
136 4aca (4 gaca B Hemento, U3 HUX | yac 100aBieH W3 4acTH, PopMUpyeMOn
y4aCTHHKaMU 00pa30BaTeNIbHBIX OTHOIIEHU), B 8 kiacce — 136 gacoB (4 yaca B
HeJleno, U3 HUX | vac  goOaBieH M3 yactd, (GOpPMHUPYEMON Y4YaCTHHKAMU
oOpasoBaTeIbHbIX OTHOIIIEHUH), B 9 kiacce — 136 vaca (4 yaca B Heieut0, U3 HUX |
yac  go0aBiaeH H3 YacTH, (QopMHupyeMoW YydacTHHMKaMH O0pa30BaTENIbHBIX
OTHOILICHUI ).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
yOOpSAIOYMBAHUE  pallMOHAIBHBIX uucel. Apudmernueckue JEUCTBHUS €
palMoOHaIbHBIMKM YuciaMHu. Penenne 3aga4 U3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE ONpEeIeNIeHus, 3aUCh O0bIIUX ynces. [IpolenTsl, 3anuch
MPOIICHTOB B BUJE ApoOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIO)KEHUE HA  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMmasi ©W  oOparHas
PONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPpAKEHUA

IIepemeHHbIE, UUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomycTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dpopmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXJCCTBEHHO PpAaBHbIC BBIPAKEHMS, TMpaBWia NpeoOpa3oBaHUS CyMM U
MPOU3BEACHUH, TpaBUJIa PACKPBITUS CKOOOK U MPUBEIEHUSI MOI0OHBIX CllaraeMbIX.

CBoiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CteneHb MHOrowieHa. CioXeHue, BHIYUTAHHUE,
YMHOKEHHUE MHOTOUJIEHOB. @OPMYJIbl COKPAILIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpPeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHUM.

JluHentHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ IOMOLIBIO YPABHEHUH.

JluneitHoe ypaBHEHUE C IBYMs MEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPAaBHEHUW C JBYMs IEPEMEHHBIMU. PellleHHe CHUCTEM ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3aa4 C IOMOIIbIO CUCTEM
YPaBHEHUM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UnuciioBbIe IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHat, ocu Ox u Oy. AGciucca U opAvHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'papuk pyHkumu.
CaoiictBa dynkimii. Jluneiinas ¢yukuus, e€ rpaduk. I'paduk dynkipm y = [x|.
['paduyeckoe penieHre TUHEHHBIX YPaBHEHUH U CUCTEM JTMHEHHBIX YPaBHEHUH.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagparubiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIIE.
Hecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHE K MPEe0OPa30BAHUIO YHNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cpoiicTBa. CTaHaapTHas 3alUCh YHCIIA.
AsiredOpanyecKue BbIPpaKeHUA

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAIPATHOTO TPEXUTIEHA HA MHOKHUTEH.

AnreOpandeckas apoO6b. OCHOBHOE CBOMCTBO anreOpandeckod apoOu.
CnoxeHvue, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PanonasibHbIC BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, hopMylia KOpHEH KBajipaTHOTrO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM H  KBAJPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['padrueckas uaTEpIpeTalivs YpaBHEHUN C IBYMs IEPEMEHHBIMUA U CUCTEM
JVMHEUHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMHU.

Pelienrie TEKCTOBBIX 33/1a4 alNTreOpandecKuM CiocoOoM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMNHEHHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIUU

[Tonsitue pynkiuu. O61acTh ONpeaeIeHNs 1 MHOXKECTBO 3HAUCHUH (PYHKIINH.
Crioco6sl 3aanust GyHKITHI.

I'paduk ¢ynkuuu. Utenue cBorcTB GyHKIUU 10 €€ rpaduky. IIpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



DYHKIMK, OIMKCHIBAIONIME MPIMYI0 H OOpaTHYIO MPOMOPHHOHATbHBIC
3aBuCcHMOCTH, UX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KIIACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OECKOHEYHBIC
JecsTHUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YHCEN, IeHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEK1y MHOXKECTBOM JEUCTBUTEIBHBIX YACE]I U KOOPAUHATHOM IIPSAMOMU.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, apU(pMETUUYECKUe JEHCTBUS C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpYXAIOLIETO0 MHUpA, AJIUTEIBHOCTh IMPOIECCOB B
OKPY’KaroleM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem OByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM IByX ypaBHEHHUI,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHoU. PemieHue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEepHpeTalys HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMHU.

DyHKIUU

KBanpatuunas ¢yHkuus, e€ rpapuk u cBoiictBa. IlapaOGosa, KoopanHaThI
BEPILMHBI 1apadoIibl, OCb CAMMETPUH NapadOJIbl.

I'paduxu Gyskmmit: y =kx, y=kx + b, y =k/x, y = x3, y =Vx, y = [x| , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U IPOrPecCcum



[loHATHE YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE IIOCJIEIOBATEIIBHOCTH
peKyppeHTHOH dhopMynoi U HOpPMyYIION n-To YICHA.

Apudmernueckas u TeoMeTpudeckas mporpeccur. PopMynbl n-TO YICHA
apu(pMeTHIeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N3o0pakeHne 4iaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUIMAIBHBIN POCT.
CI1oKHbIE NPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl Yy4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MATEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
npaB, IMPEACTaBICHHUEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHWU MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMATHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHOM NpodeccrOoHaTbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4eCcKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKHM Kak cdepbl UeIOBEUYECKOi
JEeATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMM HAaBBIKAMHU HCCIEI0BATEIbCKON
NESATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYeCKUE 3HAHUS B HHTEPECaX CBOETO
3I0POBBbS, BEACHUSA  3J0pOBOro  oOpaza JKM3HU  (3710pOBOE  IIMTAHWE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rHYeCcKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha TPUMEHEHNE MaTeMaTHYECKUX 3HAHUH /I pellieHus 3a1a4 B
00J1aCTH COXPAaHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aIBbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUs;

8) ajanTanusa K U3MEHSIOIIMMCS YCJOBHUSAM COLMAJBLHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBAaTh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE NeiiCTBUS

ba3zoBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOLICHUM MEXITy MOHATUAMHU, (HOPMYJIHPOBATH
ONpPEAEIEHUS] TOHATUM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
KIaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHpPOBaTH U  MOPEOOPA3OBBIBATh  CYXKICHUS:
yTBEPIAUTENbHBIC W OTpHUIIATENIbHBIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAT ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TIPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIHHO HECIOKHBIC T0KA3aTelIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh AaAPrYMEHTAILMIO, MPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBIOMpaTh HauboJee NOAXOASIUNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCII0JIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKUM WHCTPYMEHT IO3HAHMUS,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTHBOPEUYUE, HPOOIeEMYy,
CaMOCTOSATENILHO YCTaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHHE 10 YCTAHOBJICHUIO 0COOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJISl peLIeHUs 3a1a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATH3UPOBATh WU HWHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABIICHHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAMM M WILIIOCTPUPOBATH
perraemMbie 3aJadd  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh WMH(OpPMAIMU O KPUTEPUAM, MPEIIOKEHHBIM
yuuTeneM uin chopMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe Y4eOHbIe JeHCTBHS:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
¥ LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M IMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0JI¢ 0OCY>KJIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHbIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKJICHUS C CYXKACHUSAMHU JAPYTHUX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3IiMuyve W CXOJCTBO IO3MIIMIMA, B
KOPPEKTHOM opme popMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJadyd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATH POPMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHAUBHUIYaIbHOM
paboTHI MPU pElICHUN YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacmpelneisTb BUABI pPadOT, JOroBapHUBATHCH,
00CyX)aTh MPOLIECC U Pe3yybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNIoOBBIX (opmax paboTsl (0OcCyxneHus, 0oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI
U KOOPJIMHHPOBATH CBOM [EUCTBUS C JPYTUMH 4YJIE€HAMH KOMaHIbI,
OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJbHbIE Y4eOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHUs 33a1a4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHHs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPpoIecca U pe3ysibTaTa
pellIeHusT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICITCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA ICATEIBHOCTH MTOCTABICHHOW LIEN U
YCIIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHIKEHUS WJIM HEAOCTHXKCHUS IICJIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDI



K xoHiy oOydenuss B 7 KJjacce OOydYarolMiiCsi TMOJYYUT CIECAYIOIINE
MIPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYMCTIEHUS

BoInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMeETHUECKHEe
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYeHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUH JPOOHBIX BBIPAKCHUMA, COMIEPIKAIIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT 0fHOM (OPMBI 3aMMKMCH YUCEN K JAPYroi (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCTIA.

OKpyTasTh YKCIIA.

BBITIONHATH TPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCIICHUM, OIEHKY 3HAUCHHI
YUCJIOBBIX BBIPAKEHUH. BBIMOMHATH JAEHCTBUSA CO CTENECHSIMH C HATYPAIbHBIMU
MIOKa3aTEISIMH.

[TpuMeHSATh TPU3HAKH ACITUMOCTH, Pa3JIOKCHIE HA MHOYKUTEIN HATYPATbHBIX
YHCEJL.

PemaTte mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIIMOHANIBHOCTHIO BEIMYWH, NPOIEHTAMH, HWHTEPIPETHPOBATH
pE3yNbTaThl pelIeHUs 3a1ad ¢ Y4ETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcrnonb30BaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuaia.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MEePEMEHHBIX.

BrImoHITh MpeoOpa3oBaHus 1IEI0T0 BRIPAKEHHS B MHOTOWICH TPUBEIACHUEM
MOTOOHBIX CJTaraeMbIX, PAaCKPBITHEM CKOOOK.

BEITIONHATE YMHOKEHHE OJIHOWJICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIIEr0 MHOXKHUTES, TPYIITUPOBKHU CIaraeMbIX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHHS Pa3jIMYHbIX 3a]ady
U3 MaTEeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHUKH.

Hcmonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemlats yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLICHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl Map 4YWCEN, SBIAIOMIMXCA PEIICHHEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHOM IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IBYMS
IEPEMEHHBIMHU, MT0JIb3YSCh Tpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH € IBYMs [IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOILUE 3aIaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMMCHIBATH YACIOBBIE MPOMEKYTKH Ha
anre0panvecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH Ipaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKUIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue (GyHKIIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuid cnocod MpeAcTaBICHUS W aHaW3a WMHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CIETYIOIIHE
NpEeIMETHbIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HadallbHbIE MPEACTABICHHUS O MHOMXECTBE JCHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHs U BBIUMCICHUM, N300pakaTb AEHCTBUTEIbHBIC
YHCJIa TOYKaMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh moOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIIOJIb3Ys IPU HEOOXOIUMOCTH KAJBKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOpPHEMN.

Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeit u creneneit yucia 10.



AJireOpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHH C LEJbIM [I0Ka3aTeleM, BBIIOJHATh
peoOpa3oBaHusl BBIPAXKEHH, COIEPIKAIUX CTENIEHH C LEIbIM TTOKa3aTEeJIEM.

BhITIONHATE TOXKAECTBEHHBIE MPE0OPa30BaHUs PAllUOHATBHBIX BBIPAXKEHUN HA
OCHOBE IMPaBUJI ICUCTBUIN HaJ MHOTOYJICHAMU U alre0pandyecKUMH ApoOsIMHU.

PackmanpIiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHM I pELIEHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nMHENHbIEC, KBaJpaTHBIE YPABHEHUS W palMOHAJIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBATh, UMEET
JY yYpAaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CJIM HMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT ciOBECHON (OPMYIMPOBKM 3a1ayu K €€ anreOpandyeckoin
MOJIEJIA C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4M ITOJYyYEHHBII pe3ysbTarT.

[IpuMEHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pelIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM NIEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)UuecKyto
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[Tonumath ¥ KCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYEHMsI), ONMpPEEesITh 3HadeHHEe (YHKIUU MO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= VX, OIHCHIBATH CBOMCTBA YHCIOBOI GyHKIIIH
o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHbIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BeimonHsaTe apupmMeTHueckre 1eUCTBUS C palliOHAIbHBIMU YUCIIAMU, COUeTast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHHS C HUPPAMOHAIbHBIMU
YU CJIaMU.

HaxoauTp 3HaY€HUsI CTENEHEN € LIENBIMU MTOKA3aTENSIMU U KOPHEH, BBIUNCIIATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasTe JEHCTBUTENBHBIE YHCIA, BBIIOJHATH NPUKUIAKY pE3yJbTaTa
BBIYUCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHHs U HEPABEHCTBA

Pemars nuHelHbIe ¥ KBaIpaTHBIE YPABHEHUS, YPABHEHUS, CBOIALINECS K HUM,
pocTelIne APOOHO-PAIMOHAIIBHBIE YPABHEHHS.

Pemate cucteMbl ABYX JUHEWHBIX YpPaBHEHUU C JABYMsI TIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyuM aiareOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsI UJTU CUCTEMBI JIBYyX YPaBHEHUN C IBYMS NTEPEMEHHBIMHU.

[IpoBouTh MpocTeilive UccaeoBaHusl YPaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY ypaBHEHUE WM CUCTEMa ypaBHEHUM pPEIICHHUs, €CIM MMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPAaBEHCTB Ha YHCIIOBOM NpPSAMOI, 3alMChIBATh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmarp  cucteMbl JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBAJpaTHOE HEPaBEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA NP PEIICHUN PA3IUYHBIX 3a71a4.

DOyHKUMHA

Pacnio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMaTHUYECKH

pPacroioKeHNE Ha KOOPJIMHATHOM TIIOCKOCTH rpadukoB PyHKIUHN BUAa: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= \/x, y = ||, B 3aBuCHMOCTH OT 3HAYCHHIA
K03 PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMATHYECKU TpaPUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIMHMCHIBATH CBOWMCTBA KBAJIPATUUHBIX (PYHKITUH MO UX Tpadukam.

Pacno3naBaTh kBagpaTHuHyr0 QYHKIUIO 1O (HOopMyIie, TPUBOIUTE MTPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NMOCT€10BATEILHOCTH H MPOrPeccUuu

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUECKYIO IPOTPECCHH TIPU Pa3HBIX
crioco0ax 3aJaHusl.

BEIMONMHATE  BBIYMCICHHWS C  HUCHOJIB30BaHUEM (OpPMYNIT N-ro 4JeHa
apu(pMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBAaTENbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCJIOBBIMH MOCIEAOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PeabHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYJISATOPA, IU(MPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosuyecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM uudpoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (udpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThI padoThI
pecypcbl
| Uucnia u BeIYKCIICHUS. PariuoHalbHEIS 31 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnnoreka [JOK
1
2 AZreOpaHeCKHe BLIPDKCHHA 33 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 YPaBHCHHA 1 HCABCHCTBA 28 ! https://m.eds0o.ru/7f415b90
bubnuoreka [IOK
K ) 32 1
4 OOpAMHATE! M rpaguicH. Pyniin https://m.edso0o.ru/7f415b90
bu6nmorexa LIOK
II 12 1
> OBTOpEHHE 1 0000MmerHe hitps://m.edso0o.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 136 5 0

I[TPOTPAMME




8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 Uucna u Beruncienus. KBagparubie KOpHU 18 nommorexa [10
https://m.edsoo.ru/7f417af8
) Yucna u BeraucieHus. CTEIIEHb ¢ EIbIM 10 bubnunoreka LIOK
IoKa3arejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. g | bubnuorexa [IOK
KBanparsslii TpéxuseH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 18 | bubnnorexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHcTBa. KBanpaTHbie 18 | bubmmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 16 bubnnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpasHe epaBeHcTBa. HepaBeHcTBa 15 1
PABHCHIA 1 HEPABCHCTE PaBeHCTE https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
8 O . OcHOBHBIE TIO 6
YHKHHH HOBHBIC TOHATICA https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 O . Yucnossle 13
YHKIWH. THCIIOBHIC yHICILHH https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 0600IIeHNE 14 2 bubnmorexa LOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 136 6 0

[NPOT'PAMME




9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypcsl
| Yucna v Berunciienus. JleicTBUTEIbHbBIS 13 1 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
’ YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 18 | bubnnorexa [JOK
OJHOM NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 19 | bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
. 1
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 20 hitps://m.edsoo.ru/7f419d08
bubnunoreka LIOK
O 21 1
. YHICHH https://m.edsoo.ru/7£419d08
bu6nmorexa LIOK
4 22 1
6 MCTTOBRIC TOCIEAOBATEALHOCTH https://m.edsoo.ru/7£419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS o | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 7 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Konu4yectBo yacoB
Ne i/m Tema ypoka
Bcero
1. [IoHATHE panMOHAIBHOIO YKCiIa 1
2. Apudmerndeckne 1eHCTBHS ¢ pallMOHAIBHBIMU YUCIAMU 1
3. Apudmerndeckre 1eHCTBUS ¢ pallMOHAIBHBIMU YUCIAMU !
4. Apudmerndeckne IEHCTBHS ¢ palMOHATBHBIMH YHCIaAMU 1
5. Apudmerndeckre IEHCTBHS ¢ pallMOHATBHBIMHA YHCIAMU 1
6. Apudmerndeckne IEHCTBHS ¢ pallMOHATBHBIMHA YHCIAMU 1
7. Apudmernueckne 1eHCTBHS ¢ pallMOHATBHBIMU YHCIaAMU 1
8. CpaBHeHue, ynopsA04MBaHUE PAlMOHAIBHBIX YHCEI !
0. CpaBHeHue, ynopsA04MBaHUE PalliOHAIBHBIX YHCET 1
10. CpaBHeHue, ynopsi04MBaHUE PAllMOHATIBHBIX YHCE 1
11. CpaBHeHHE, yNOPSIOYMBAHUE PAMOHAIBHBIX YHCEIT 1
12. CreneHsb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM 1
13. CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM !




14.

CreneHb ¢ HaTypaJlbHBIM I10Ka3aTCJIEM

15. CreneHb ¢ HATypaAJIbHBIM MTOKa3aTeeM
16. Crenens ¢ HATypaJIbHBIM IOKa3aTeIeM
17. Crenens ¢ HATypaJIbHBIM IMOKa3aTeIeM
Pemennie OCHOBHBIX 3a/1a4 Ha APOOU, TPOLEHTHI U3 PEATbLHOM

18 ’

' HPAKTUKH
19 Pemienne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIEHTHI U3 PEATbHON

' IPaKTUKH
20 Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, MPOLICHTHI U3 PEATbHON

' IPaKTUKH

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH, MIPOLIEHTHI U3 peallbHOM

21 ’

' NPAKTUKH
” Pemienne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIEHTHI U3 PeATbHON

' PaKTHKA
” [Ipu3Haky nenuMoCTH, pa3aoKeHNUsI HAa MHOKUATEIN HaTypalbHBIX

' qrcen
24 [Ipu3Haku AENUMOCTH, PA3I0KEHUS HA MHOKUTEIN HATypaJIbHBIX

' qHce
)5 [Ipu3Haky nenuMoCTH, pa3aoKeHHUsI HAa MHOKUATEIN HaTypalbHBIX

' qrcen
26. Peanbubie 3aBucumoctu. [Ipsimast u o6paTHas NPONOPLMOHATILHOCTH
27. Peanbubie 3aBucumocT. [Ipsimas 1 o6paTHas MPONOPIMOHATIBHOCTH
28. Peanbubie 3aBucumocTH. [Ipsimas u o6paTHas MPONOPIUOHATIBHOCTH




29. Peanbnbie 3aBucumMoctu. [Ipsimast u o6paTHasi mpONOPIIMOHATHLHOCTH
30. PeanbHbie 3aBucumoctH. [IpsiMast u 0OpaTHast MpoOnOpIHOHATBHOCTH
31. KonTtponsHas padora no teme "Pannonansubie yncna'
32. bykBeHHBIE BBIpAKEHUS
33. Dopmybl
34. Dopmybl
35. Dopmybl
36. [Iepemennsble. [{onmycTrMble 3HaYEHUS IEPEMEHHBIX
17 [TpeoOpa3oBanue OYKBEHHBIX BbIpaKEHUI, pACKPBITHE CKOOOK U
' NpUBEJIEHNE TIOJJOOHBIX ClIaraeMbIxX
18 [Ipeo6pa3oBanne OYKBEHHBIX BBIPRXKEHUMN, PACKPBITHE CKOOOK U
' IpHUBeIeHNE TOJOOHBIX CllaraeéMbIX
39 [TpeoOpa3oBaHue OYKBEHHBIX BBIpaKEHUI, pACKPBITHE CKOOOK U
' NpUBEICHNE TOJJOOHBIX ClIaraeMbIxX
40 [TpeoOpa3oBanue OYKBEHHBIX BBIpaKEHUI, PACKPBITHE CKOOOK U
' NpUBEJCHNE TOJJOOHBIX ClIaraeMbIX
41. CBoOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
42. CBOIICTBa CTENEHU C HATYPAIbHBIM I10KA3aTEIEM
43. CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM
44. CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIEM




45. MHorouseHbl

46. MHorouseHsl

47. CrnosxeHue, BBIMUTAaHUE, YMHO)KEHHE MHOTOYJIEHOB
48. CrnosxeHue, BBIMUTAaHUE, YMHO)KEHHE MHOTOYJIEHOB
49. CnoxeHue, BBIUUTaHUE, YMHOKEHUE MHOTOUJICHOB
50. CnosxeHue, BBIMUTaHUE, YMHO)KEHHE MHOTOUJICHOB
51. CrnosxeHue, BBIMUTaHUE, YMHO)KEHHE MHOTOUJICHOB
52. CnosxeHue, BBIMUTAaHUE, YMHO)KEHHE MHOTOYJICHOB
53. DopMyIbl COKPAIIEHHOTO YMHOXKEHUS

54. DopMyIbl COKPAIEHHOTO YMHOXKEHUS

55. DopMyIbl COKPAIEHHOTO YMHOXKEHUS

56. DopMyIbl COKPAIEHHOTO YMHOXKEHUS

57. DopMyIbl COKPAILIEHHOTO YMHOKEHUS

58. DopMyIbl COKPAIIEHHOTO YMHOXEHUS

59. Pa3znoxxeHne MHOrOUJIEHOB HA MHOKUTENU

60. Pa3znoxxeHne MHOrOUJIEHOB HA MHOKUTENHU




61.

PaznoxxeHne MHOTOWICHOB Ha MHOKUTEIN

62. PaznoxeHne MHOrO4JICHOB HA MHOKUTENN
63. PaznoxxeHne MHOro4JI€HOB Ha MHOKUTENH
64. KontponbHas pabora o Teme "Anredpanyeckue BoIpaxeHus"
VYpaBHeHMe, IpaBuiIa NpeoOpa3oBaHus ypaBHEHUS, PABHOCHIIBHOCTh
65 ’
' ypaBHEHUH
66 YpaBHeHue, TpaBuia IPeoOpa30BaHusl ypaBHEHUS, pPABHOCHIIBHOCTh
' ypaBHEHHH
JInneliHOE ypaBHEHHE ¢ OAHOW IIEPEMEHHOM, PELIEHUE JTMHENHBIX
67 ’
' ypaBHEHHH
JIlunelinoe ypaBHEHHE C OHOU MIEPEMEHHOM, pelIEHUE TUHEHHBIX
68 ’
' ypaBHEHUH
JInneliHnoe ypaBHEHUE ¢ OJJHOM IepEMEHHON, pENICHUE IMHEHHEIX
69 ’
' ypaBHEHHH
JInneliHoe ypaBHEHUE ¢ OJTHOM IepEMEHHOM, pEIICHNE JIMHEHHBIX
70 ’
' ypaBHEHHH
71. Pewienne 3aga4d ¢ TOMOIIBIO YpPaBHEHUM
72. Pewienne 3amga4d ¢ TOMOIIBIO YpPaBHEHUM
73. Pewrenue 3ana4 ¢ TOMOIIBIO YPaBHEHUM
74. Pemenne 3a1a4 ¢ nOMOIIBIO YPaBHEHHI
75. Pemenne 3a1a4d ¢ mOMOIIBIO YpaBHEHHI




76.

JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk

77.

JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpadux

78.

79.

80.

JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk
CucreMa ByX JJMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU

Cucrema ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYM: IICPCMCHHBIMU

81.

Cucrema ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYM: IICPCMCHHBIMU

82.

Cucrema ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYM: IICPCMCHHBIMU

83.

84.

85.

Cucrema 1ByX JIJMHEHHBIX YpaBHEHUH ¢ JBYMsI IEPEMEHHBIMU
Cucrema 1ByX JIJMHEHHBIX YpaBHEHUH ¢ JBYMsI IEPEMEHHBIMU

Pemenue cucrem ypaBHEHUI

86.

Pemenue cucrem ypaBHEHUI

87.

Pemenue cucrem ypaBHEHUI

88.

89.

90.

Pemenne cucrem ypaBHEeHUH
Pemenne cucrem ypaBHEHHN

Pemenue cucrem ypaBHEHUI

91.

Pemenue cucrem ypaBHEHUI




92.

KoHntpoinbhas padota mo teme "JInHeiiHble ypaBHEHUS"

93. Koopaunara Touku Ha npsiMoit

94. UucnoBble TPOMEKYTKU

95. UucnoBble IPOMEXKYTKU

96. YucIioBbIE IPOMEKYTKU

97. PaccrosiHue Mexty 1ByMs TOUKaMH KOOPAMHATHOM MpsAMON
98. PaccrosiHne Mex 1y 1ByMsl TOUKaMH KOOPAMHATHOW MPSAMOMN
99. Paccrostnue Mexay AByMsl TOUKaMH KOOPJIMHATHOW IPSIMOM
100. [IpsiMmoyronpHast cucTeMa KOOPAMHAT HA MIIOCKOCTH

101. [TpsimoyronbHast cucTeMa KOOPAMHAT Ha INIOCKOCTH

102. [TpstmoyronbHas cucTeMa KOOPAMHAT Ha INIOCKOCTH

103. [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTamMH

104. [Tpumeps! rpadukoB, 3agaHHBIX HOpPMyTaMu

105. [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu

106. Yrenue rpauKoB pealbHbIX 3aBHCUMOCTEH

107. Yrenue rpauKoB pealbHbIX 3aBUCUMOCTEH




108. [Tonsitue GyHKIN

109. [Tonstue GpyHkuuu

110. I'padux pynkumm

111. I'padux pynkumm

112. CaoticTBa GyHKIMI

113. CaoticTBa (yHKIHMI

114. CaoticTBa GyHKIHUI

115. Jlunetinas GyHKIUSA

116. Jlunetinas GyHKIUSA

117. [TocTpoenue rpaduka TuHeHHON QyHKIIMH
118. [TocTpoenue rpaduka TuHeHHON QyHKIIMH
119. [TocTpoenue rpaduka TuHeHHON QyHKIIMH
120. [TocTpoenune rpaduka TuHEHHON QYHKIIMH
121. I'paduk pynkuuu y =|x|

122. I'padux pynkuum y =[x|

123, KontponbHas padora no teme "Koopaunats! u rpadpuxu. @ynkuuu" /

Bcepoccuiickas mpoBepodHas padboTa




124 [ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB Kypca 7 Kiacca, 1
' 0000111eH1E 3HAHUI

125 IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB Kypca 7 Kiacca, 1
' 0000111eHNE 3HAHUT

126 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOZOB Kypca 7 Kiacca, 1
' 0000111eHNE 3HAHUI

127 IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB Kypca 7 Kiacca, 1
' 0000111eH1E 3HAHUI

128. Hroroas xouTpoasHas pabora 1

129 [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
' 000011IeH1E 3HAHU T

130 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca, 1
' 0000111eHE 3HAHUH

131 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca, 1
' 0000111IeHIE 3HAaHUH

132 [ToBTOpEHME OCHOBHBIX MMOHATUN U METOAOB Kypca 7 Kiacca, 1
' 0000111eH1E 3HAHUI

133 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca, 1
' 000011eHIE 3HAaHUH

134 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca, 1
' 0000111eHIE 3HAHUN

135 [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca, 1
' 0000111€H1E 3HAHUI

136 IToBTOpEHME OCHOBHBIX IMOHATHN K METOAOB Kypca 7 Kiacca, 1
' 0000111eHIE 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136




8 KVIACC

KosnuyectBo yacos
Ne ni/m Tema ypoka
Bcero
1. KBagparHslil KOpEHb U3 YUCIIa 1
2. [TonaTue 06 ppalOHAIILHOM YHCIIE 1
3. JlecATUUHbIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEIT 1
4. JlecATUUHbIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEIT !
5. JlelicTBUTENbHBIC YKCIIA 1
6. CpaBHeHUE 1eHCTBUTENBHBIX YUCEI 1
7. CpaBHEHHE IENCTBUTENBHBIX YUCEI 1
8. Apudmernueckuit KBaJpaTHbIH KOPEHb 1
9. VYpaBHeHue BUJA X = a 1
10. CaoiicTBa apu(MeTnyecKux KBaJpaTHBIX KOpHEN 1
11. CaoiicTBa apu(MeTnyecKux KBaJpaTHBIX KOpHEN 1
12. CBoiicTBa apu(pMeTHUECKUX KBAPATHBIX KOPHEN 1
13. CBoiicTBa apupMeTHUECKUX KBAPAaTHBIX KOPHEH 1
14 [IpeoOpa3oBaHre YMCTOBBIX BBIPAXKEHUN, COJIEPKAIIMX KBaIpaTHbIE 1
' KOpHH




[IpeoOpa3oBaHre YHCIOBBIX BBIPAXKEHUM, COJIEPKAINX KBAIPATHBIE

15.
KOpHU
16 [IpeoOpazoBaHKe YNCTOBBIX BRIPAKECHHH, COACPKAIIUX KBaIpaTHBIC
' KOpHH
17 [IpeoOpa3oBaHMe YHCIOBBIX BRIPAKCHUI, COJIEPKAIINX KBAIPATHBIE
' KOpHH
18 KontponbHas padota mo teMaM «Huciaa ¥ BEIYACTICHUS.
' KBanparHbie KOpHI»
19. CreneHs ¢ 1eJIBIM IT0Ka3aTeaeM
20. CTeleHs ¢ LeNbIM ITI0Ka3aTeaeM
21. CTeleHs ¢ LeNbIM ITI0Ka3aTeaeM
CrannapTtHas 3anuch ynciia. Pazmepsl 00bEKTOB OKPYKAIOIIETO
22. Mupa (0T AIEMEHTAPHBIX YACTHIL 10 KOCMUYECKUX 0OBEKTOB),
JUTUTEIIBHOCTD TIPOIIECCOB B OKPYKAIOIIEM MUPE
23. CBolicTBa CTENEHH C IEJIBIM ITOKa3aTeaeM
24. CBolicTBa CTENEHH C IEJIBIM ITOKa3aTeaeM
25. CBoiicTBa CTENEHH C IEIBIM ITOKa3aTeaeM
26. CBoiicTBa CTENEHH C IEIBIM ITOKa3aTeaeM
27. CBoiicTBa CTENEHH C IEJIBIM ITOKa3aTeaeM
)% KonTponpHas pabota mo temam «YUucna u BerauciaeHus. CTemneHs ¢
' LEJIBIM TTOKA3aTeIEM»
29. KBagpartuslii TpéxuneH




30. KBanpatublii TpéxuiieH

31. PaznoxeHue KkBapaTHOro TpEXUWIEHa Ha MHOXKHUTEIH

32. Pa3noxxeHne kBapaTHOrO TpEXUJIEHA HA MHOKUTENH

33. Pa3noxxeHne kBapaTHOTO TPEXUJIEHA HA MHOKUTENH

34. PaznoxeHue KkBapaTHOrO TpEXUWIEHa HA MHOXKHUTEIN

35. PaznoxeHue KkBaJpaTHOro TpEXUWiIeHa Ha MHOXKHUTEIN

36 KonTponbnas padora no temam "KBangparusie kopHu. CreneHu.
' KBanparHsiii TpexdicH"

37. Anrebpandeckas 1po0b

38 JlonmycTHMBIE 3HAYCHHS IEPEMEHHBIX, BXOISIINX B alredpanveckue
' BBIPKEHHUS

19 JlonycTUMBbIe 3HAYSHUSI IEPEMEHHBIX, BXOASIINX B aredpandeckue
' BBIPKCHHSI

40. OcHOBHOE CBOMCTBO aJireOpandecKkoi 1podu

41. OcHOBHOE CBOWCTBO ajredpandeckoi apoodu

42. Coxparienue npobeit

43, Coxkparenue apobeit

44, Coxkpatenue apobeit

45. Coxkpaienue apooei




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHUEC U ACTICHUC aHFe6paI/I‘ICCKI/IX

46. .
npobeit
CrnoxeHue, BBIYUTAaHUE, YMHOKEHHE U JIeJIEHUE anreOpandeckux
47 ’ ’
’ npobeit
48 CrnoxeHue, BBIYUTAaHHE, YMHOKECHHE U JISJIEHUE aIredpaniecKux
' apobeit
CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHE U JIeJIEHUE anreOpandyeckux
49.
npobeit
50 CrnoxeHue, BBIUUTaHUE, YMHOXKEHUE U JIeJIEHUE aaredpanyecKux
' apobeit
51. [IpeoOpa3oBanue BeIpAXEHHN, COACPIKAIINX alTreOpandecKue Ipoou
52. [IpeoOpa3oBanue BEIpAKEHHIA, COACPIKAIINX alreOpandeckue Apoou
53. [IpeoOpa3oBanue BRIpAKEHHIA, COACPIKALINX allreOpandeckue Apoou
54. KonTponbHas pabota o Teme "Anredpandeckas 1po0p"
p p p p
55. KBanpaTtHoe ypaBHEHUE
56. HenonHoe kBasipaTHOE ypaBHEHUE
57. HenonHoe kBazpaTHOE ypaBHEHUE
38. dopMyna KOpHEW KBapaTHOTO YpaBHEHUS
59. dopmyna KOpHEH KBaJIpaTHOTO ypaBHEHHUS
60. dopmyna KOpHEH KBaJIpaTHOTO ypaBHEHHUS




61.

dopmysa KOpHEH KBaIpaTHOTO ypaBHEHUS

62. Teopema Buera
63. Teopema Buera
64. Teopema Buera
65. Pewrenue ypaBHeHuUM, CBOASIIMXCA K KBaIpaTHBIM
66. Pemenne ypaBHeHNH, CBOAAIIMXCS K KBaJPaTHBIM
67. IIpocreiinme ApoOHO-paLlMOHATIbHbBIE YPaBHEHUS
68. [Ipocreiimue qpoOHO-palOHANIbHBIE YPaBHEHUS
69. [Ipocreiimue qpoOHO-palOHAIbHBIE YPaBHEHUS
70. Pemenne TeKCTOBBIX 3aa4 ¢ IOMOIIBIO KBaAPATHBIX YPaBHEHUN
71. Pemennie TeKCTOBBIX 3aJa4 ¢ IOMOILBIO KBaJPAaTHBIX ypaBHEHUN
72. KonrtponbHas padora no reme "KBanparuslie ypaBHeHus"
7 JIuneitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU, €T0 TpauK,
' IIPUMEpPHI PEIICHUs] YPAaBHEHUH B II€JIbIX YHCIaX
74 JluneiHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMH, €0 rpaduk,
' MIPUMEpPHI PEIICHUs] YPaBHEHUH B II€JIbIX YHCIaX
75 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH, €r0 rpaduk,
' IIPUMEPHI PEIIEHUS] YPABHEHUH B IIEJIBIX YHCIIaX
76 JIuneiHOe ypaBHEHHE C ABYMs [IEPEMEHHBIMU, €T0 IpadUK,

MIPUMEPBI PELICHUS] YPABHEHUM B LEJIBIX YHCIIAX




Pemienue cucrem AByX JIMHEHHBIX YPAaBHEHUM C IBYMSI

77.
[IEpEMEHHBIMU
78 Pemienue cucrem AByX JIMHEHHBIX YPAaBHEHUH C IBYMSI
' HepEMEHHBIMU
79 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUHN C JBYMS
' HepPEMEHHBIMH
20 Pemienue cucrem AByX JIMHEHHBIX YPAaBHEHUM C IBYMSI
' HepPEMEHHBIMU
a1 IIpumepsl peleHns CUCTEM HEIUHENHBIX YPABHEHUN C JBYMs
. HepEMEHHBIMU
% [IpuMepsl perieHns CUCTEM HEIMHEMHBIX YPABHEHUH C IBYMs
. HepPEMEHHBIMU
83 I'paduueckas MHTEpHIpeTalUs YpaBHEHU C ABYMS IIEPEMEHHBIMU U
' CUCTEM JIMHEMHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
84 I'paduueckas MHTEpHIpeTalUs ypaBHEHU C ABYMS IIEPEMEHHBIMU U
' CUCTEM JIMHEMHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
85. Pemenne TeKCTOBBIX 3314 € MOMOIIBKO CUCTEM YPABHEHUHI
86. Pemenuie TeKCTOBBIX 3aJa4 C TOMOIIIbIO CUCTEM YpaBHEHUM
87. Pemrenne TeKCTOBBIX 3aJa4 € MOMOIIBIO CUCTEM YPABHEHUN
a8 KonrtpomnbHas pabota no remMam «YpaBHEHHs U HEPAaBEHCTBA.
' Cucremsl ypaBHEHUI»
9. UucnoBble HEPABEHCTBA U UX CBOMCTBA
90. UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
91. HepaBseHCTBO ¢ 01HOM ITEpEMEHHON




92. JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM U UX PEILICHUE

93. JIuHeliHbIe HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PEIICHHE
94. JInHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX PEILICHUE
95. JInHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX PEILICHUE
06 CucTeMbl TMHEUHBIX HEPABEHCTB C OJHON MEPEMEHHON U UX
' pelieHue
97 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN U UX
' pelieHye
08 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX
' peleHue
99 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHON U UX
' pelieHue
100 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U X
' peleHue
101 N300paxeHnue pemieHrs JMHEHHOTO HEPABEHCTBA U UX CUCTEM Ha
' YHCIIOBOM TIPSIMOI
L0 N300pakeHue peleHns TMHEHHOI0 HepaBeHCTBA U UX CUCTEM Ha
' YHCIIOBOMU MPSIMOI
103 Kontponbnas padota nmo temam "HepaBenctBa. CUCTEMBI

ypaBHeHUH"

104. [Tonarue QpyHKIUU

105. Ob6mnacTh ornpeneaeHusl © MHOXKECTBO 3HAUeHUN (pyHKINN

106. CrniocoOsl 3a1anus QyHKIUN




107. I'paduk Gyakmmm
108. I'paduk Gyakmmm
109. CaoiicTBa (yHKINHU, HX OTOOpakeHHE HA TpaduKe
110. Urenue u noctpoeHre rpapukoB GyHKIUN
111. [Tpumeps! rpadukoB GyHKLINH, OTPAXKAIOLUINX PealbHbIE IPOLIECCH
"2 @DyHKIUY, ONUCHIBAIOLIUE MTPSIMYIO U 0OpaTHYIO
' MPONIOPIIMOHATIFHBIE 3aBUCUMOCTH, UX TpaduKu
113 OyHKIUY, ONUCHIBAIOLIUE MTPSIMYIO U 0OpaTHYIO
' IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX IpaduKu
114. Iumep6ona
115. ['unepbona
116. ['unepbona
117. I'paduk Qynkuuu y = x?
118. I'padux GpyHkumM y = x*
119 Oynkmun y =x%, y = X3, y = VX, y = [X|; rpadudeckoe pemieHmne
' YPaBHEHUH U CUCTEM YPaBHEHHI
120 Oynkiun y =x%, y = X3, y = VX, y = [X|; rpadudeckoe pemieHue

121.

YPaBHEHUU U CUCTEM YpaBHEHUU

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB KYpPCOB 7 U 8 KJIaccoB,
o0o01menue 3HaHu# / Beepoccuiickas mpoBepouHasi paboTa




122.

123.

[ToBTOpEHME OCHOBHBIX MOHATHUIA U METOJIOB KYpCOB 7 M 8 KJIACCOB,
00001IeHre 3HaHU I

[ToBTOpEHNE OCHOBHBIX MOHATHUIA U METOJIOB KYpCOB 7 U 8 KJIACCOB,
000011eHNE 3HAHUNA

124.

125.

126.

[ToBTOpEHNE OCHOBHBIX MOHATUA U METOJOB KypCOB 7 U 8 KJIACCOB,
00001IeHIEe 3HAHMIA

[ToBTOpEHNE OCHOBHBIX MOHATHUI U METOJIOB KYpCOB 7 M 8 KJIACCOB,
00001IeHne 3HaHu |

[ToBTOpEHUE OCHOBHBIX MOHITUN ¥ METOJIOB KYpCOB 7 H 8 KJIACCOB,
000011eHE 3HAHUNA

127.

128.

129.

130.

[ToBTOpEeHNE OCHOBHBIX MOHATUM U METOJOB KypCOB 7 U 8 KJIACCOB,
00001IeHne 3HaHNU I

[ToBTOpEHUE OCHOBHBIX MOHITUN ¥ METOJIOB KYpCOB 7 H 8 KJIACCOB,
000011eHE 3HAHUNA

Wrorosas koHTpoJsibHAs paboTa

[ToBTOpEHUE OCHOBHBIX MOHITHN M METOJIOB KYPCOB 7 M 8 KJIACCOB,
0000111eHE 3HAHUNA

131.

[ToBTOpEHNE OCHOBHBIX MOHATUA U METOJOB KypCOB 7 U 8 KIJIACCOB,
000011eHNe 3HAaHUH

132.

133.

[ToBTOpEHNE OCHOBHBIX MOHATUA U METOJOB KypCOB 7 U 8 KJIACCOB,
000011eHIe 3HAaHUH

[ToBTOpEHUE OCHOBHBIX MOHITUN ¥ METOJIOB KYpCOB 7 M 8 KJIACCOB,
000011eHE 3HAHUN

134.

[ToBTOpEHNE OCHOBHBIX MOHSATHUIA U METOJIOB KYpCOB 7 M 8 KJIACCOB,
000011eHe 3HAaHUH

135.

[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypCOB 7 U 8 KIIaCCOB,
000011IeHNE 3HAHUN




136 [ToBTOpEHME OCHOBHBIX MOHATHUIA U METOJIOB KYpCOB 7 M 8 KJIACCOB, 1
' 00001IeH e 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



9 KJIACC

KoanuecTBo yacoB

Nen/m  Tema ypoka
Bcero

1 PauuonanbeHble yKciia, UPPALMOHAIIBHBIE YHACIIA, KOHEYHBIC U 1
’ OCCKOHEUYHBIC ECATUYHBIC IPOOH

) PanyonanbsHble yKciia, UPPALMOHAIIBHBIE YHACIIA, KOHEYHBIE U 1
' OEeCKOHEYHBIE JECSITUUHBIE JPOOU

3 MHO0€eCTBO IEHCTBUTENBHBIX YUCEI; ACUCTBUTEIbHBIC YHCIIA KAK 1
' OeCKOHEUHbIE IeCATUUHBIE APOOH

4 B3anMHO 01HO3HaYHOE COOTBETCTBUE MEXKITY MHOKECTBOM 1
' JEHCTBUTENIBHBIX YHCEI U MHOKECTBOM TOYEK KOOPAMHATHOM NMPSMOM

5 CpaBHEHUE NIEHCTBUTEIBHBIX YHCEIN, apU(METHUECKIE IEHCTBUS C 1
' JEHCTBUTENIbHBIMU YU CIIaMU

6 CpaBHeHUe 1eHCTBUTENBHBIX YKCell, apupMeTHYECKIe JeHCTBUS C 1
' JENCTBUTEIIBHBIMY YN CIIaAMU

7. [IpubnuxEéHHOE 3HaUEHNE BEIHUNHBI, TOUHOCTh MPUOIMKEHUS 1

8. [IpubnuxE€HHOE 3HaUEHNE BEIUYNHBI, TOUHOCTh PUOIMKEHUS 1

9. Oxpyrienue yncen !

10. Oxpyrienue yncen I

11. OkpyriieHne yucen I

12. IIpuknka v OLlEHKa pe3yabTaTOB BEIYMCICHUN 1




KOHTpOJ’IBHaH pa60Ta mo TeMe «Yucna 1 BEIYUCIICHUS.

13.
JleficTBUTENBHBIE YUCIIa»

14 JIuneitHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOIAIIUXCA K
' JIMHEHHBIM

15 JInnelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASILUXCS K
' JIMHEWHBIM

16 JIuneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOISIIMXCS K
' JIMHEWHBIM

17 KBanpatHoe ypaBHeHue. Pelienue ypaBHEHHM, CBOASILUXCS K
' KBaPaTHBIM

8 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K
' KBaJIpaTHBIM

19 KBanpaTtHoe ypaBHeHue. Pelienue ypaBHEHHM, CBOASILUXCS K
' KBaPaTHBIM

20. bukBapaTHble ypaBHEHUS

21. bukBanpaTHble ypaBHEHUs

22. bukBanpaTHble ypaBHEHUs

3 [IpuMeps! penieHust ypaBHEHUN TPEThEW U YETBEPTOU CTEIICHEN
' Pa3IoKEHHEM Ha MHOKHUTEIH

4 IIpuMmepsl pellieHrs] ypaBHEHUM TPETbel U YETBEPTON CTEIEHEN
' pa3I0KEHUEM Ha MHOXKUTEIH

25. Pemenne npo6GHO-paliOHaNIbHBIX YpaBHEHUN

26. Pemenne npoOGHO-paliMOHANIBbHBIX YpaBHEHUN

27. Pemenue npoOGHO-paIiOHAIBHBIX YpaBHEHHH




28. Perienue TekCTOBBIX 3aJau anredpandeckuM MeTOA0M

29. Perienue TekCTOBBIX 3aJau anredpandeckuM MeTOA0M

30. Pemenmne TeKCTOBBIX 3a/1a4 anreOpandecKuM METOIOM

" ~ =1

31. KonTtponbHast pabota no Teme "YpaBHEHUS C OHOM MEpEMEHHOMN

32. VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpaduk

33. VYpaBHeHUeE ¢ AByMs IEPEMEHHBIMU U €r0 Tpaduk

34. VYpaBHeHUE ¢ AByMs IEPEMEHHBIMU U €r0 Tpaduk

35 Cucrema 1ByX JJMHEHHBIX YpaBHEHUH ¢ JByMsI IEPEMEHHBIMU U €€
' perieHue

36 Cucrema 1ByX JIJMHEHHBIX YpaBHEHUH ¢ JByMsI IEPEMEHHBIMU U €€
' perenue

17 CucreMa 1ByX JJMHENHBIX YPaBHEHUH C JByMsI IEPEMEHHBIMU U €€
' penienue

18 Cucrema 1ByX JTMHEHHBIX YpaBHEHUH ¢ IByMsI IEPEMEHHBIMU U €€
' perenue

39 CucremMa 1ByX JTMHEHHBIX YPABHEHUN € ABYMs IEPEMEHHBIMU U €€
' perenue

40 Pewienne cucreM IByX YpaBHEHMM, OJHO U3 KOTOPBIX JTUHEHHOE, a
' JPyroe — BTOPOii CTeneHu

41 Pemenne cucrem I1ByX ypaBHEHHMI, OJHO U3 KOTOPBIX JTUHEHHOE, &
' JPYro€e — BTOPOM CTEIEHH

0 Pewrenue cucreM IByX YpaBHEHHM, OJHO U3 KOTOPBIX JIMHENHOE, a

JIPyroe — BTOPOM CTENEHU




Pemenue cuctem IByX ypaBHEHHIA, OTHO U3 KOTOPBIX JUHEHHOE, a

43.
JIPyroe — BTOPOM CTEIIEHU
44 Penienue cuctem IByX ypaBHEHMH, OHO U3 KOTOPBIX JUHEWHOE, a
' JIpyroe — BTOPOU CTENEHU
45 I'padmueckas nHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS
' HIEPEMEHHBIMU
46 I'padrueckas MHTEpIIpETALUS CUCTEMbI YPAaBHEHUH ¢ ABYMS
' HIEpEMEHHBIMU
47. Pemenue TeKCTOBBIX 33/1a4 alNreOpandecKuM Criocooom
48. Penienne TekcToBBIX 3a/1a4 aJireOpanyeckuM crocodom
49. Pentenune TekcToBBIX 3a/1a4 aJireOpanyeckuM crocodom
50. KonTponbhas pabora no teme "Cucrembl ypaBHeHUR"
51. HucnoBsle HEPABEHCTBA U UX CBOMCTBA
52. HucnoBsle HEPABEHCTBA U UX CBOMCTBA
53. YuciioBble HEPABEHCTBA U UX CBOMCTBA
54. JInHeliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHON U UX PEILLIECHUE
55. JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHON U UX PEIICHUE
56. JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PEILICHHE
57. JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PEIICHHE
58. CucreMbl TUHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM U UX pELICHNE




59.

CucreMbl TUHEUHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOMN U UX PEIICHUE

60. CucreMbl TUHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM U UX PEIICHUE
61. CucreMbl TUHENHBIX HEPABEHCTB C OJAHOM NIEPEMEHHOM U UX pelIeHne
62. KBagparuslie HepaBEHCTBA U UX PELLICHUE
63. KBazpaTHble HEPABEHCTBA U MX PELLIECHUE
64. KBazpaTHble HEPAaBEHCTBA U UX PELLIECHUE
65. KBaznpaTHble HEPaBEHCTBA U UX PELLIECHUE
66. KBanparHubie HepaBeHCTBA U UX PEIICHUE
67. KBaznpaTHble HEpaBEeHCTBA U UX pElLLIEHUE
68 I'paduueckas UHTEpIIpeTaLsl HEPABEHCTB U CUCTEM HEPaBEHCTB C
' JIBYMsI IEpEMEHHBIMU
€9 I'padmueckas uHTEpIIpEeTaLIs HEPABEHCTB U CUCTEM HEPABEHCTB C
' JIBYMsI IEpEMEHHBIMU
70. Konrtponsnas padora no reme "HepaBencrna"
71. KBanpatuunas ¢pynkuus, e€ rpaduk 1 cBoMCTBa
72. KBanparuunas ¢pyHkius, e€ rpaduk 1 CBONCTBa
73. KBanparuunas ¢pynkuus, e€ rpapuk 1 cBoiicTBa
74. Kanparuunas ¢pynkuus, e€ rpapuk 1 cBoiicTBa




75.

KBanparuunas ¢pyHkius, e€ rpaduk u cBOHCTBa

[Tapabona, KOOpIMHATHI BEPIIMHBI TAPAO0IIBI, OCh CHMMETPHH

76.
napaboJbl

77 [Tapa6osa, KOOPIMHATHI BEPUIMHBI TAPAOOJIbI, 0Ch CHMMETPHH

' napaboJbl
8 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPA00IIBI, OCh CHMMETPHH

' 11apadoIb
9 [Tapabo:a, KOOpIMHATHI BEPIIMHBI TAPA00IIBI, OCh CHMMETPHH

' apadoIbI
%0 [Tapa6osa, KOOPIMHATHI BEPIIMHBI TAPAOOIIbI, 0Ch CHMMETPHH

' napaboJb
a1 [Tapabo:na, KOOpIMHATHI BEPIIMHBI TAPAO0IIBI, OCh CHMMETPHH

. 11apadoIb
% [Tapabo:na, KOOpIMHATHI BEPIIMHBI TAPAOOIIBI, OCh CHMMETPHH

' apadoIbI
83. Ipaduku pyukmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|
84. I'paduku ¢pyakmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|
85. Ipaduku ¢pyakmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|
86. I'padukn dynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|
87. I'paduku dynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|
88. I'padukn dpyukumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|
89. I'padukn dpyukumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|




90. I'paduku pyukmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|
91. KoHntposnbnas padora mo teme "dyukiun"
92. [ToHATHE YNCIOBOM MTOCIIEI0BATEILHOCTH
93 3amanne Mocaea0BaTeIbHOCTH PEKYPPEHTHON hopmysoi u popMyon
' N-ro wieHa
94 3aganne MOCIe0BaTEIbHOCTH PEKYPPEHTHOM (hopMyioi u popmymoii
' N-TO YieHa
95. ApudmeTrndeckasi U reOMeTpUUEcKas IPOrpeccuu
96. ApudmeTrndeckast U TeOMETpUUYECKasi IPOrPecCUuu
97. Apudmerndeckas 1 reOMETpUIECKasi IPOTPeCcCuu
98. ApudmeTrnueckast 1 reoOMeTpUYecKas Iporpeccuu
09 @opMyIbl N-TO YiIeHa apuPMETHUECKON U T€OMETPUIECKON
' IIPOrPECCUil, CyMMBI IIEPBBIX N WICHOB
100 ®opMyIbl N-r0 YjieHa apuhMETUIECKON U TEOMETPUUECKON
" mporpeccHii, CyYMMBI MIEPBBIX N WIEHOB
101 @®opMyIbl N-TO YiIeHa apuPMETHUECKON 1 T€OMETPUIECKON
' IPOrPECcCUil, CyMMBI IIEPBBIX N YWICHOB
102 DopMyIBI N-TO WiIeHa apuPMETHUIECKON 1 T€OMETPUIECKON
' IIPOrPECCUil, CyMMBI IIEPBBIX N WICHOB
103 ®opMyIbl N-T0 YieHa apuhMEeTUIECKON U TEOMETPUUIECKON
' MIPOrPECCUii, CyMMBI IIEPBBIX N YWICHOB
104 @DopMymbl N-TO YIeHa apuPMETHUIECKON 1 T€OMETPUIECKON

IIPOTPECCUI, CYMMBI IIEPBBIX N WICHOB




N3o0pakeHue 4ieHOB apuhMETHUECKON U TEOMETPUUECKON

105.
MPOrpecCcuil TOUKaMHU Ha KOOPAMHATHOM IIIOCKOCTH

106 N3o0pakeHue 4ieHOB apruhMETHIECKON U TEOMETPUUECKON
’ MIPOTPECCHil TOUKAMH Ha KOOPAMHATHOM IJIOCKOCTH

107 N300pakeHne 4iICHOB apuPMETHISCKON 1 T€OMETPUICCKOI
' IIPOrPECCUM TOYKAMU Ha KOOPAVMHATHOM IJIOCKOCTH

108. JIMHEHBIN ¥ YKCTIOHEHIIMATIbHBIA POCT

109. JIMHEHBIN U SKCTIOHEHIIUATIbHBIA POCT

110. CroxHbI€ TTPOIICHTHI

111. CroxHBI€ TIPOLICHTHI

112. CJ105KHbI€ TPOLEHTHI

113.

KonTponbnas pabota no Teme "HucnoBble nocienoBaTensHOCTH"

114.

115.

116.

[ToBTOpeHue, 0600IIIEHNE U CUCTEMATH3AIlUs 3HAHHH. 3aInCh,
CpaBHeHI/IG, ﬂeﬁCTBHﬂ C I[CflCTBI/ITGJ'II)HI)IMI/I qucjiaMu, 4YucCJjioBast
npsMast

[ToBTOpenue, 006001IeHNE U CUCTEMATH3AIUS 3HAHUH. 3aHCh,
CpaBHEHUE, ACHCTBUSA C JCHCTBUTEILHBIMU YHCIIAMHU, YUCIIOBAS
npsimMast

[ToBTOpenue, o6oOIIeHNE U cucTeMaTH3alus 3HaHui. [IpoueHTsl,
OTHOILIEHHUS], TPONIOPLIUU

117.

[ToBTOpenue, 0600IIeHNE U CUCTeMaTH3aus 3HaHui. [IporeHTsI,
OTHOLIECHUS, IPOIIOPLIUU

118.

[ToBTOpenue, 06o0IIeHNE U cucTeMaTH3alus 3HaHui. OKpyriieHue,
npuOIMKEeHUE, OLeHKa




119.

120.

[ToBTOpEeHHE, 0000IICHUE M CUCTeMaTH3alKsl 3HaHu. Perenue
TEKCTOBBIX 3371a4 apHPMETHUECKUM CIIOCOOOM

[ToBTOpEeHME, 0000IICHUE U CUCTeMaTH3allKsl 3HaHu. Perenue
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM CITIOCOOOM

121.

122.

123.

124.

[ToBTropenue, 0000IIEHNE U cUCTeMaTH3alMs 3HaHui. Penenue
TEKCTOBBIX 33124 apu(hMETUICCKUM CIIOCOOOM

[ToBTOpeHue, 0000IICHNE U CHCTEMATH3AIIHS 3HAHUA.
[Ipeobpa3zoBanue aredpanueckux BhIPAKEHUH, JOMYCTUMBIC
3HAYCHUSA

[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH.
[TpeoOpazoBanue anreOpanvdeckux BIPAXKEHHI, TOMYCTUMbIE
3HAUCHUs

[ToBTOpenue, 0600IICHNE 1 CUCTEMATH3AIHS 3HAHUH.

[TpeoOpaszoBanue anredpanvdeckux BHIPAKEHU, TOMYCTUMbIC
3HauCHUS

125.

[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aITUs 3HAHH.
[IpeobpazoBanue anredpandyeckux BhIPAXKEHUH, JOMYCTUMBIE
3HAYCHUSA

126.

127.

128.

[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH.
[Ipeobpa3zoBanue anredpanueckux BHIPAKEHUH, JOMYCTUMBIC
3HAYCHUSA

[ToBTOpenue, o0o0IIeHNe U cucTeMaTH3anus 3HaHui. OyHKIUY:
MOCTPOCHHE, CBOMCTBA N3YUYEHHBIX (DYHKIIHIA
[ToBTOpeHue, 0600IIEHNE U CUCTEMAaTH3aIks 3HaHU. DYHKIINN:
MOCTPOCHHE, CBOMCTBA N3YUYEHHBIX (DYHKIIHIA

129.

[ToBTOpeHue, 0600IIEHNE U CUCTEeMaTH3aIks 3HaHUi. DYHKIIAN:
MIOCTPOEHUE, CBOMCTBA N3YYEHHBIX (PYHKUINN




130. HroroBast kKoHTpoIbHAs paboTa 1

131 [ToBTOpeHue, 0600IIeHNE U cucTeMaTH3alus 3HaHui. ['padudeckoe 1
" pelleHWE YPaBHEHUM ¥ UX CHCTEM

132 [ToBTOpeHue, 0000IIeHNE U cUcTeMaTH3anus 3Hanui. [ padudeckoe 1
" | pelleHHe YPaBHEHUI U UX CHCTEM

133 [ToBTOpenue, o6oOIIeHNE U cUcTeMaTH3aIus 3HaHUH. DyHKINU: 1
" IOCTPOEHHE, CBOWCTBA U3YYEHHBIX (DyHKIIMHA

134 [ToBTOpenue, o6o0IIeHNE U cucTeMaTH3aIus 3HaHuH. DyHKIHU: 1
' IIOCTPOEHHKE, CBOMCTBA U3YUYEHHBIX (PYyHKLUI

135 [ToBTOpenue, 06001IeHNE U cucTeMaTH3anus 3Hanuil. yHKuuu: 1
" [IOCTPOEHHE, CBOMCTBA U3YUYECHHBIX (DYHKIHI

136. O00011IeHNE U cCUCTEMATU3AIMs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTATblI 0OCBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

1.1

Yucna ¥ BRIYUCICHUS

BreinonHsaTs , coucTasa YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI,

aqu)MCTHqGCKHG IleICTBHiI C paiMOHaJIbHBIMH YUCJIaMH

1.2

Haxomuth  3HaYeHUsT  YHUCJIOBBIX  BBIPAKECHHH,  MNPUMEHSTH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUCHU N TPOOHBIX

BBIPKEHUH, CoZIepKaX OOBIKHOBEHHBIE U JIECATUYHBIE JpOoOH

1.3

1.4
1.5

[lepexonuTs OT OAHOM (QoOpMBI 3amMcH 4YHCEeNl K Jpyroi
(mpeoOpa3oBbIBaTh  JIECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO IPOOBb)

CpaBHI/IBaTB " YIIOPpAOOYHUBATH PALITMOHAJIBHBIC YHUCJIA

OKpyrisTh ynucia

1.6

BBINOMHATE NPUKHUIKY U OUEHKY PE3YyJbTaTa BBIYHUCICHHUH, OLEHKY
3HQYEHUW YUCIOBBIX BBIPAXKECHUN. BBINONHATH JOEUCTBUS €O

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKa3aTCIAMU

1.7

1.8

[IpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKEHUE Ha MHOKHUTEIN

HATypaJIbHBIX YUCCII

Pemate  IIpakTUKO-OPUEHTHUPOBAHHBIE  3a/ayd, CBSA3aHHBIE C
OTHOIIEHWEM  BEIWYMH,  I[PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3yJIbTaThl PpELIECHUs 3aaad ¢
Y4E€TOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPHUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHUS

2.1

Hcnonp3oBarh anreOpanyeckyrd TEPMHHOJOTHIO U CHUMBOJHKY,

IPUMEHSATH €€ B MPOLIECCe OCBOCHHS yUeOHOT0 MaTepuana




22

23

Haxonute 3HadyeHuss OYKBEHHBIX BBIPQKECHUH TMpHU 3aJaHHBIX
3HAYEHHAX [TEPEMEHHBIX

BrimonaaTs Hp606paBOBaHI/IH OEJI0Iro BBIPAXKCHHUA B MHOI'OYICH

MPUBEJICHUEM TIO0IOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK

24

BhIMONHATE YMHOXKEHUE OJIHOWICHA HA MHOTOWIEH U MHOTOWJIEHA Ha
MHOTOYJICH, MPUMEHSTHh (OPMYJbl KBaJpaTa CyMMBl U KBajpara

pa3HOCTH

2.5

OC}’H_ICCTBJISITB PAa3JI0KCHUEC MHOIOYICHOB Ha MHOXHUTCIN C
IIOMOIIBIO BEIHCCCHHUA 3a CKOOKH O6H_ICFO MHOXUTCJIA, TPYINIIUPOBKU

CJIaraeMbIX, MPUMEHEHUS (POPMYIT COKpPAIIEHHOTO YMHOKECHHS

2.6

2.7

3.1

32

[TpumeHnsTh NpeoOpa3zoBaHUS MHOTOUJICHOB JIJISl PEILIEHUS Pa3IMUHbIX
3aJ1a4 U3 MaTEMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEabHON IPAKTUKU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMU ITOKA3aTEISIMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemate NMHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPUMEHSA
IIpaBUJjIa MEPEXoaa OT UCXOTHOTO YPABHEHUS K PABHOCUIIBHOMY EMY.
IIpoBepATH, ABIAAETCS JIM YUCIO KOPHEM YPaBHEHUSA

[TpumensaTs rpaduyeckue METOAbl NPU PEIIEHUH JMHEHHBIX

YpPaBHEHUH U UX CUCTEM

33

34

[Tonbupare mnpumepbl Map YWCEN, SBISIIOIIMXCA  peIIeHUEM
JIMHENHOIO YPAaBHEHUS C IBYMs [IEPEMEHHBIMU

Ctpouthb B KOOPAMHATHOM MIOCKOCTH rpadUK JIMHEHHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; TIOJIb3YACh I'PaUKOM, IPUBOAUTH IPUMEPHI

pelIeHUs] ypaBHEHMS

3.5

3.6

Pemate cucteMbl IByX JIMHEWHBIX YpPaBHEHHH C  JABYMs
NEPEMEHHBIMH, B TOM YHUCIIE TpauyecKu

CocTaBisITh 1 pemaTh JUHEHHOE YPaBHEHHUE NN CUCTEMY JIMHEWHBIX
YPaBHEHUH I10 YCIOBUIO 3aJ1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4! ITOJIy4YEHHBIN pe3yabTaT

Koopaunate! u rpadpuku. @yHkuun

4.1

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE
3aJJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aIIMCBHIBATH

YHCJIOBBIC IPOMCIKYTKH HA anre6pquGCK0M SA3BIKC




4.2

4.3

Otmeuatrh B KOOpHHHaTHOﬁ IJIOCKOCTH TOYKHM IIO0 3aJaHHbIM

KOOpJuHAaTaM

CrtpouTts rpaduku TuHedHbIX GyHKIHH. CTpouTh rpaduk PyHKIUHN Yy

= x|

4.4

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMHA W3BECTHBIC 3aBUCHMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHME, LEHY, KOJIMYECTBO,

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

HaxonuTh 3HaueHne (GyHKIIMK 1O 3HAYEHUIO €€ apryMeHTa

4.6

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

[Tonumate rpaduyeckuii cnoco® TPEACTABICHHUS W aHAJIHM3a
uHpOpMaLMY, H3BJIEKATh M MHTEPIPETUPOBaTh HMH(OpMAIMIO U3

rpauKOB peaIbHBIX IPOIECCOB U 3aBHCHUMOCTEH

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucia U BEIUHCIIEHUS

1.1

1.2

Hcnons30BaTh  HaydajgbHblE  NPEJICTABICHHA O  MHOXECTBE
JIEUCTBUTEIIBHBIX YHCEIl JI CPAaBHEHHUS, OKPYIJICHUS U BBIYUCIICHUH,
n300paxarh JEHCTBUTENbHbIE YHC]IAa TOYKAMU Ha KOOpPIWHATHOMN
IpsAMOit

[TpuMeHsATh TOHATHE apUPMETHUYECKOTO KBaJpaTHOTO KOpPHS,
HaXOJUTh KBaJpaTHbIE KOPHHU, WCIOJb3ysl MNpPU HEOOXOIUMOCTH
KaJIBKYJIATOD, BBIIIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,

COJIepXKaIIX KBaJpaTHbIe KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEMN

1.3

2.1

Hcnonp3oBarh 3amucu OONBIIMX M MajbIX YHCENT C IMOMOUIBIO
JeCATUYHBIX ApoOeii u crenenei yncna 10

AnrebpanuecKue BbIpaXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LEJbIM TOKa3aTelieM, BBIIOJIHAThH

npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTENEHU C LEIbIM

moKasarcJjicM




22

BBIMONHATE  TOXKIECTBEHHBIE MPe0oOpa30BaHUs  palMOHAIBHBIX
BBIDQXCHUIM Ha OCHOBE IIpaBWJI JCHCTBUH HAJ MHOTOWIECHAMH U

anreOpanyecKuMH Jpo0sMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpumeHsTH TpeoOpa3oBaHusl BBIPAKEHHUH ISl PEIICHUS Pa3IMYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX [IPEIMETOB, U3 pEalbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

PemraTs HHHeﬁHBIe, KBaJApaTHbIC YpaBHCHHUA W palHlOHAJIIbHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTEMBI IBYX ypaBHeHI/Iﬁ C IBYyMs

MNEPEMCHHBIMU

IIpoBoaNUTE mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM M CUCTEM
YpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJicTaBlIeHUN (yCTaHaBJIUBATh, UMEET JI YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ peucHusAa, €CJIiu UMECT, TO CKOJIbKO, U Hpoqee)

[lepexonuTs OT cioBecHOW (OPMYIMpPOBKM 3amauum K &
anredpandecko MOJENU C MOMOIIbIO COCTaBJICHUS YpaBHEHUS WU
CUCTEMBl YPAaBHEHMH, WHTEPIPETUPOBATE B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJYyYECHHBIN pe3yJIbTaT

34

4.1

4.2

[IpuMeHsITh CBONCTBA YHUCIIOBBIX HEPAaBEHCTB JMJI CpPaBHEHHS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pauueCKyI0 NILUTIOCTPALIMI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[ToHuMaTh M HCMONB30BaTh (PYHKIMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJHMYECKHE O003HAYEHHMsI), OINpPENeIsITh 3HauUECHUE
(YHKIMU 110 3HaYEHUIO apryMeHTa, ONpeAessITh CBOWCTBA (DYHKIMU
o e€ rpaduky

CrpouTtsb rpauku 31eMeHTapHbIX GYHKINN BUIA:

y = kx, y=k/x, y =x* y = X3, y = |X|, OMUCBIBaTh CBOMCTBA YHCIOBON
¢dbyHKIMY 0 e€ rpaguky




9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucia U BEIUMCIIEHUSA

CpaBHI/IBaTB " YyIHopsaaA04YuBaTh pPAalMOHAJIBHBIC W HPppalOHAJIbHBIC
qucia

BreinonHsaTs apI/I(bMeTI/ILIeCKI/Ie ,Z[CﬁCTBHH C palliOHAJIbHBIMHA YU CJIaMU,
COUCTasl YCTHBIC U TMCbMCHHBIC HpI/IéMLI, BBITIOJIHATH BBIYHUCIICHHSA C
HppaiuOHAJIbHBIMU YK CJIaMU

Haxogute 3HaueHUs CTEIIeHEeHn ¢ OCJIBIMH IMOKA3aTCIIMHU 1 KOpHCfI,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KCHI/Iﬁ

OprTJ'ISITL HeﬁCTBHTeHBHLIC qucijia, BBIIIOJIHATD IMPpUKUIKY

pe3yibTara BLIQHCHGHHﬁ, OLICHKY YHUCJIIOBBIX BLIpa)KeHI/Iﬁ

ypaBHeHI/IH " HECPABCHCTBA

2.1

Pemate nMHENHBIE W KBaJApAaTHBIE YPaBHEHHWs, YpaBHEHUS,

CBOJAIIUECA K HUM, HpOCTCfIIJ.IPIG Z[p06HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

22

Pemate cucTemsl IByX TMHEHHBIX YPAaBHEHHH C JIBYMS IEPEMEHHBIMU
Y CHCTEMBI IBYX YPAaBHEHMH, B KOTOPBIX OJTHO YPABHEHUE HE SIBISACTCS

JIMHENHBIM

2.3

24

2.5

PemaTte TekcTOBBIE 3a7a4l alreOpandecKuM CIIOCOOOM € TTOMOIIBIO
COCTaBIICHUS] YPaBHEHUS WJIM CHUCTEMBI JBYX YpaBHEHHH C JByMs

MNEPpCMCHHBIMU

HpOBO,Z[I/ITB HpOCTCfII.HPIC HUCCICIO0BaHUA ypaBHeHI/Iﬁ n CUCTEM
ypaBHeHHfI, B TOM 4YHUCII€E C [MNPUMCHCHUCM Fpa(I)I/I‘{CCKI/IX
HpeI[CTaBJ'ICHI/Iﬁ (HaanMep, YCTaHAaBJIMBATb, UMCCT JIX YPABHCHUC

WM CHCTEMA YPaBHEHUM pellIeHus], €ClI UMEET, TO CKOJIbKO)

Pemate JMHEHHBIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNEe HEPAaBEHCTB HA YUUCIIOBOM MPSIMOM, 3aIIMCHIBATh

pPEIICHUE C ITOMOIIBIO CHUMBOJIOB

2.6

Pemate cumcTeMBI JITUHEHHBIX HCpPaBCHCTB, CUCTECMBLI HCPABCHCTB,

BKITIOYAIONIME KBAJPaTHOE HEPABEHCTBO, W300pakaTh peIIeHUE




CHUCTCMbI HCPABCHCTB HaA YHCIOBOM HpSIMOfI, 3alMUCbIBaTh PCHICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA IIPU PEILICHUM PA3JIMYHBIX 3a1a4

3.1

OyHKIMU

Pacnio3HaBath  (QyHKUMH  W3ydeHHbIX  BHIOB.  [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOM  IUIOCKOCTH
rpa¢pukoB QyHKuui Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEHTOB, OMUCHIBATH CBOWCTBA

byHKIUI

3.2

33

34

Iloxa3piBaTh CXEMAaTHYECKH PpACIOIOKEHHE Ha KOOPAMHATHOM
IIOCKOCTH TpadukoB GyHKIMH Buga y = VX, y = [X| U onmuchIBaTh
CBOICTBa PYyHKIIMIA

Crpouth M u300pakaTh CXEMaTHYECKH Tpa(uKH KBaApaTHUHBIX
(GyHKUUH, OMMCHIBATH CBOMCTBA KBAaJPAaTHUHBIX (DYHKOMH 1o MX
rpadukam

Pacrnio3HaBaTh KBaJIpaTUuHyi0 (YHKIHMIO MO (GopMmyIse, MPUBOIUTH
IpUMEpPbl KBAJPAaTUUHBIX (DYHKIMH M3 peasbHOM KU3HH, (U3UKH,

T€OMETPUH

ApI/I(l)MeTI/I‘{eCKaH U TCOMCTPHUYICCKAs IMPOTrpeCcCuun

4.1

Pacno3HaBaTh apu(METHUYECKYI0 U T€OMETPUYECKYIO IPOrpeccuu

IIPpU pa3HbIX criocobax 3aJaHuA

4.2

4.3

BBINONMHATE BBIYUCIIEHUS C HCIOJBb30BaHHEM (OpPMYN n-ro 4jieHa
apu(MeTHUECKOH U reOMEeTPUIECKOi Mporpeccuii, CyMMbI IIEPBBIX N
YJIEHOB

N300paxarh  4jeHbl ~ MOCIEAOBATEIbHOCTH  TOYKAMU  Ha

KOOp[[HHaTHOﬁ IIJIOCKOCTH

4.4

PemraTs 3aJa4u, CBA3aHHBIC C YUCIOBBIMHU ITOCIICA0OBATCIIBHOCTAMU, B
TOM YHCIC 3aJadyu U3 pCaHLHOﬁ KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJIATOPa, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 371eMeHT cOAepPKAHUA
1 Uucna v BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, IIEPEX0] OT OJHON (OPMBI 3aIUCH
1.1 npobeit k apyroil. IloHsTHE palMOHaNbHOIO 4YMCia, 3alMCh, CPaBHEHUE,
YIOPAAOYMBAaHUE PALIMOHAIIBHBIX YHCEI
1o Apudmerndeckue AeWCTBUS C pallMOHATBHBIMY YMCIIaMu. Pemenue 3a1a4 u3
' peanbHON MPAaKTUKU HA YaCTH, Ha IpooH
13 CreneHb C HaTypajgbHBIM IIOKa3aTelleM: ONpeiesieHHe, NpeoOpa3oBaHHe
' BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
L4 [IponeHThI, 3aMCch MPOLEHTOB B BUAE APOOM M IpoOH B BUJE MPOILIEHTOB.
' Tpu ocHOBHBIE 3a/1a4y Ha IIPOLIEHTHI, PELICHHE 3ajad U3 PEAIbHOM IPAKTUKHU
15 [IpumeHeHHe NPU3HAKOB JEIMMOCTH, pAa3JIOKEHUE Ha MHOXHUTEIU
' HaTypaJIbHbIX YHCEI
L6 PeanbHble  3aBucMMOCTH, B TOM 4ucile ITpsMmas U oOpaTHas
' IIPONOPLIMOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHUs
51 [IepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycTrMBIE
. 3HAYEHUS TIEPEMEHHBIX
- [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIIHI.
' Brruucnenust mo ¢popmynam
53 [IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHHUH, TOXXIECTBEHHO pPAaBHbIE
' BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAIBHBIM [10KA3aTEIEM
Y OpnowieHbl 1 MHOroueHsl. CreneHs MHOrowieHa. CloeHue, BBIYUTaHuE,
' YMHOKE€HIE MHOTOYJIEHOB
@opMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaapaT CyMMbl U KBajapar
2.6 pasHoctu. @opmyna pa3HOCTH KBaApaToB. Pa3nokeHWe MHOTOWICHOB Ha
MHOXKHUTEIN
3 VYpaBHeHust
31 VYpaBHeHHe, KOPEHb YpaBHEHMs, IpaBHUja NpPeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCUJILHOCTh YpaBHEHUH




30 JIuHeHOE ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOTO
. YpaBHEHUS, PEIICHUE JIMHEUHBIX YpaBHECHUN
33 CocraBiieHHEe ypaBHEHUH 110 yCIOBHIO 3aJa4i. Penienre TeKCTOBBIX 3a1a4 ¢
' IMOMOIIBIO YPABHEHHI
34 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JByMs NepeMEHHbIMU. PeleHue
3.5 CHCTEM ypaBHEHHH criocoOoM noacTaHoBKH. [Ipumepsl penienns TeKCTOBbIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKuun
4.1 Koopaunara Touku Ha npsiMoi
42 YucnoBsle MPOMEXYTKH. PaccTosiHuEe MeX 1y AByMs TOUKaMU KOOPIMHATHON
' IpsAMON
43 [IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U opauHATA
' TOYKH HAa KOOPJIMHATHON IUIOCKOCTH
44 ITpumeps! rpadukoB, 3a1aHHbIX Gopmynamu. UreHue rpaukoB pealbHbIX
. 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxuun. CroiicTBa GyHKIMN
4.6 Jluneiinas Gynkuus, e€ rpaduk. I'padux pyHkuum y = [X|
47 I'papuueckoe pemieHHe JMHEWHBIX YpaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
1 KBanpatusiii kopeHb u3 uyucna. [loHsTue 00 HpparoHaIbHOM YHCIIE.
' JlecaTHUHBIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHyecKHX KBAJpaTHbIX KOpHEW M MX IMPHUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHCITOBBIX BBIPAYKEHH I u BBIYMCIICHUSIM.
JleicTBUTENbHBIE YUCTIA
1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 AnrebpanuecKue BHIPAKCHHS




KBagparuelii  TpEXuieH, pasloKEHUE KBAaJpaTHOIO TPEXWIEHA Ha

2.1
MHOXKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOHCTBO ajire0OpandecKoi 1poou
2.3 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa3oBaHUe
3 VYpaBHEeHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Peuienue ypaBHeHuUl, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme qpoObHO-paliOHANIbHBIE YPaBHEHUS
I'padmueckas nuHTEpHIpeTalls ypaBHEHUN C IBYMS IIEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C IBYMsI IepeMEeHHBIMU. [Ipumeps! perieHus cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI NTepeMEeHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OJHON EPEMEHHOMN
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIIUU
i1 ITonatue @ynkuun. OOIacTe oONpeneneHuss M MHOXKECTBO 3HAUYEHUM
' ¢ysakuu. CrocoObl 3ajaHus PYHKIMHA
4.2 I'paduk pynkuuu. YreHue cBONCTB GyHKIUH 11O €€ rpaduxy
4.3 [Tpumeps! rpadukoB QyHKIMIA, OTpaXkKarOMIUX pealbHbIe IPOLECCH
44 OyHKIMM, ONUCHIBAIOUINE MPSAMYI0 U OOpaTHYI NPONOPLUUOHAIIBLHBIE
' 3aBUCUMOCTH, UX I'pauKu
4.5 OyHKIUU y =x7 y = x°
4.6 Oynkun y = [x, y = |x|
4.7 I'paduaeckoe pereHne ypaBHEHUH U CUCTEM YPaBHEHHM




9 KVIACC

Kon IIpoBepsieMblii 31eMEHT cOepPKAHUA
1 Yucna u BBIYUCIICHUS
. PannonanbHbple uucia, MppalMOHATIbHBIE YKMCIA, KOHEYHblE U OECKOHEUYHbIE
' JECATUYHBIE JPOOH
MHOXECTBO  NEHCTBUTEIBHBIX  4YMCEJN, JECHCTBUTEIIBHBIC YHCIA  Kak
5 OecKOHEeuUHble JAecATHYHBble ApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
. MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAMHATHOW IPSIMOM.
CpaBHeHuE NEHCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue 1eHCTBUS C ACHCTBUTEILHBIMHU YHCIAMU
N3mepenus, npuOnmnxeHus, oueHKd. PazMepbl 00beKTOB OKPY>KAIOLIEro MUupa,
14 JUIMTEIBHOCTh IPOLECCOB B OKpyXkatouiem mupe. llpubnmxénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb NpuoOImxeHus. Okpyrienue yuceln. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHU C OJHON ITIEPEMEHHON
2.2 JInneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAILUXCS K TUHEUHBIM
2.3 KBanpaTtHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOAAIIMXCS K KBaJpPaTHBIM
54 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHUN TpPETbe U
. YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemienue npo6GHO-paliOHAIBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 TpaduK
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPAaBHEHUM € ABYMsI IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHEWHOE, a Ipyroe —
' BTOPOU CTEIEHH
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Penrenune TeKCTOBBIX 3a/au alreOpandeckuM CrocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peienne nuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOU
2.14 Pewienne cucreM IMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA




I'paduueckas wHTEpHIpeTayisi HEPABEHCTB W CUCTEM HEPABEHCTB C ABYMS

2.16
IIEPEMEHHBIMU

3 DyHKIUU

31 KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopanHaThl
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH MapadoIIbl

32 I'paduku Gynkuuit y=kx, y=kx+b 1 ux cBoicTBa

33 I'paduku Qynkuit y=k/x, y = x° 1 uX CBOWCTBA

34 ['paduku pyHKIMH , 1 UX CBOWCTBA
4 YucnoBble OCIEN0BATENBHOCTH

il Onpenenenue u cnocoObl 3aJJaHNs YMCIOBBIX MOCIEI0BAaTENbHOCTEH. 3a1aHne
' MOCIICI0BATEIFHOCTH PEKYPPEHTHOM (hopMyItoi u GopMyIIoi n-To YieHa

42 Apudmernueckass mporpeccus. DPoOpMynbl n-TO WieHa apu(MeTHIECKOH
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 WICHOB

43 I'eomerpuueckass mnporpeccuss. PoOpMyllbl n-ro 4ji€Ha TE€OMETPUUYECKOU
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

44 N300pakeHre YieHOB apU(PMETHUEeCKO M TeOMEeTpPUUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPANHATHOM IJIOCKOCTH. JINHENHBIN ¥ SKCIIOHEHIIMAIIBHBIN POCT

4.5 Crno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K NPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOMKECTBO, IOAMHOMXECTBO,
orepanuu HajJ MHOXKECTBAMH; YMEHHUE OICPUPOBATH TMOHSATHSIMHU:
rpad, CBS3HBIN rpad, OEpeBO, LUK, IPUMEHITh WX MPH PEHICHUN
3aja4; yYMEHHE UCIIONB30BaTh TpaHUuecKoe IpelCTaBICHHE
MHO’KECTB ISl OIKCAHUSl pealibHBIX IPOLIECCOB U SBICHUH, MpuU

pELIeHUH 3a/1a4 U3 APYTUX YIeOHBIX TPEIMETOB

YMeHue onepupoBarTh NOHATHAMU: ONPEACIICHUE, AaKCHOMa, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh MCTUHHBIE W JIOKHBIC
BBICKA3bIBAaHUs, NPUBOJIUTH NPUMEPBI U KOHTPIPUMEPBHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBAaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIBHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIUMOCTh HATypaJIbHBIX 4YHCEN, MPU3HAKU
JIETMMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YMCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPpALMOHATIBHOE YMCII0, apu(METUYECKUN KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YIOOPSIOYMBATh YHWCJIA, TPEACTABISITH YHCIA Ha KOOPJAMHATHOU
NpsIMOM, OKPYIJISATh YHUCIA; YMEHUE JenaTb MNPUKHUIKY U OLICHKY

pe3yJsibTaTa BEIYUCIECHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOUJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHOW CTEHEeHH
OoJibllle €MHMIIBI; YMEHHE BBIIIOJIHATH pacuéTsl Mo (opmysam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PALMOHANBHBIX BBIPAKECHUH U
BBIPAXEHUI C KOPHAMM, pPa3jIo’KEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM 4YHCIE€ C MCIOJb30BaHHMEM (OPMyN DPA3HOCTH KBaApaToB M

KBaJpara CyMMBbI U pa3HOCTH




YMeHue oneprupoBaTh NOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM IEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIaTh JIMHENHbIE U KBAJIPAaTHbIC YPABHEHUS,
JpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHON NEPEMEHHOM, CUCTEMBbI
JBYX JIMHEVHBIX YPaBHCHUH, JMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIIbHBIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHUE HCIIONIb30BaTh KOOPAUHATHYIO
OpSIMYI0 U KOOPJIMHATHYIO TJIOCKOCTH JJISi M300paKeHUS! peIIeHH

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSIMHE: GYHKIHS, TpaduK QYHKINUU, HYTU
¢GyHKIMIH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoJblllee W HAaUMEHbIIEEe 3HAUCHUS
GyHKIUY; yYMEHHE OIIepUpPOBATH MOHSTUSIMU: npsimast
MPOMOPLUUOHAILHOCTD, JINHEHHAs (PYHKIINS, KBaapaTuyHas QyHKINS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboina, rumepbona; yMeHHe
cTpouTh rpaduku  (GYHKUUH, HUCHONb30BaTh TIpaduKku Ul
OTpe/ieNIeHUs] CBOMCTB MPOILIECCOB U 3aBUCUMOCTEW, JUIsl peleHUus
3ajjay U3 JPYrux y4eOHbBIX MPEIMETOB M PealbHOM JKU3HU; yMEHHE

BbIpaXkaTh (OpPMYJIaMH 3aBUCUMOCTH MEX1Y BEIIMYUHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHueckass M TeOMETpUYecKas IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEHN, (POPMYIIBI CYMMBI U
o0I1ero wieHa MpU peHIeHUH 33134, B TOM YUCIE 337a4 U3 JPYrux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemarps 3ajaud pa3HbIX TUIOB (B TOM UYHCIIE Ha MPOLIEHTHI,
JOIM M 4YacTW, JBH)KEHHUe, paboTy, 1IeHy TOBapOB U CTOMMOCTH
MOKYIOK U YCIIYT, HaJIOTH, 33J[aud U3 00JIaCTH YIPaBICHUS TUUYHBIMHU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSTh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJa4H,
MCCJIEIOBATh MOJyUEHHOE PEIIEHUE U OLIEHNBATh MPaBIONOA00HOCTh

MIOJIyYEHHBIX PE3YJILTATOB

YMeHue onepupoBath NOHATHAMHU: (UTYpa, TOUKA, OTPE3OK, MpsIMas,
oyd, JIOMaHas, yToJI, MHOTOYTOJIbHHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyTrOJIbHUKH,




OPSMOYTOJIBHBIM TpPEyrojJbHUK, MeIuaHa, OWCCeKTpuca W BBICOTA
TPEYrojbHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
IOPSIMOYTOJIBHUK,  KBajpar, Tpaleuus; OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
yYMEHUE peuiarh 3aJa4d, B TOM YHUCIE U3 IOBCEIHEBHOW JKM3HU, Ha
HaXO0XJIEHNE F€OMETPUYECKHUX BEJIUYHMH C IPUMEHEHUEM HU3YyYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTth TMOHATHUSMU: PaBEHCTBO (HUTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJLICILHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
YroJI MEXAYy MPSMBIMH, TMEPICHAUKYISIP, HAKIOHHAS, IMPOCKIIHS,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETPHUS
OTHOCHUTEIIFHO TOYKH W TIPSIMOH; YMCHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpHIO M momobue  ¢uryp,  mapauieNbHOCTh |

MEPIEHIUKYIISIPHOCTD IIPSAMBIX B OKPYKarOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACcCTOSIHUE, YToJ
(BeMuMHA yIJla, CHHYC M KOCHHYC yIJIa TPEYroJIbHUKA), IJIOLIa/lb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOILIEM
MHUpE; yMEHUE NPUMEHATh (GOpPMYyIBl MEepUMETpa U IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IJIOLIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajuIeNIeNuIea; YMEHUE TPUMEHATh PU3HAKU
PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy [lucdaropa, TpUroHOMETpUYECKHE COOTHOUICHUS IS

BBIYMCIICHUS JUINH, PACCTOSHUM, IJIOIIA N

12

VYMenue wu3o0pakaTh IUIOCKME GUIYpBl M UX KOMOUHAINH,
IPOCTPAHCTBEHHBbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIU

CHUMBOJIBHOMY OITMCAHUIO

13

YMmenune ONeprupoOBaTh TMOHATHAMHU: TPAMOYroJIbHasgd CHCTEMaA
KOOpAuHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpa Ha 4YHCIO, CKAIAPHOC TIPOU3BECACHUC
BCKTOPOB;, YMCHHUC HUCIIOJIB30BaTb BCKTOPbBI W KOOPJAWHATBI JJId
MNpEACTABIICHUA JAaHHBIX W PCIICHHUA 3aJlad, B TOM 4YHCJIC U3 OPYTrUux

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

14

YMenue ONCpupoOBaTh MOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

IarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYecKoe, MeIuaHa,




15

16

HanOoJpIIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
yYMEHUE W3BJEKaTh, MHTEPIPETUPOBATh M  IPEOOpPa30OBbIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0O B Ta0IMIAX ¥ Ha JdarpamMMax,
OTPaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX IPOLIECCOB U
SABJICHUM; YyMEHUE pacllO3HaBaTb H3MEHYMBBIC BEIUYUHBI B

OKpYXaroIieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (JIEMEHTAapHBIM HMCXON)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHME HAXOJIUTb BEPOSITHOCTH CIIy4allHBIX COOBITHI B ONbITax C
PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHE peEIIaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa M € HCIOJIb30BAHUEM
MpaBUJia YMHOXXEHHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHBIX
COOBITUH U SIBJICHUI, TIOHUMATh POJIb IPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B >KU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YHCEN B €TO POJIBIO B MAaCCOBBIX SABJICHUAX

YMmenue BLI6I/IpaTI> HO)IXOI[HIJ_[I/II\/'I H3y‘leHHBII>i METOH JIs1 pCHICHUSA
3aaa4u, IPpUBOAUTE MPHUMEPHLI MATEMATHUYCCKUX SaKOHOMepHOCTCﬁ B
npupoac U XU3HU, paCllO3HABATL MIPOABJIICHUC 3aKOHOB MATEMATUKU
B HCKYCCTBEC, OIIMCBIBATHL OTACJIBHBIC BBIAAOIIHUECA PE3YIbTATHI,
MOJIYYCHHBIC B XOAC Pa3BUTUA MATCMATUKU KAK HAYKH, ITPUBOJUTH
IMPUMEPHBI MaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n ux aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

. OObIKHOBEHHBIE W JAECATUYHBIE  JpoOM, TMPOLEHThl, OECKOHEUHbIE
' MEPUOIUUECKHIE IPOOH

13 PanmonanbHpie uucna. ApudMmeTHyecKue OINepanud C paydOHAIbHBIMU
. YyHuCllaMu

» JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JIeHCTBUTENbHBIMU
. quCcIaMU

s [TpubnnxEHHBIE BBIYMCICHMS, MpPaBWJIa OKPYIJIEHUsS, NPUKHUIKA M OLIEHKa
. pe3yJibTaTa BBIYUCICHUN
2 Anrebpanueckue BhIpaXKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nenplM mnokasarenaeM. CTENeHb C PalMOHAIBHBIM ITOKA3aTEIEM.
. CBoiicTBa CTeNEHH

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JledcTBus ¢
' apu(pMeTHUECKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEPABEHCTBA

- Lenble u npobHO-panMoHanbHble ypaBHeHHA. CHCTEMBI UM COBOKYIHOCTHU
' ypaBHEHUI

1n Lenble u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Penrenuie TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs IOCIEA0BATEILHOCTEH




Apudmernueckass u reomerpuueckas mnporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKUsg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
oTpesieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkunu. Hymu pynkmun. [IpomexxyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMH. MakcUMyMbl U
MUHUMYMbI ¢GyHKuud. HaunOosnbliee m HauMeHbllee 3HaYeHUE (YHKLIHMU Ha
IPOMEXKYTKE
6 KoopauHatsl Ha npsMOi U TJIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpruueckue Gpurypsl 1 UX cBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyrojabHuKu
7.4 OKpy’>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEeTMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

* Maremaruka. Anredpa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue,
nepepadborannoe Maxkaporues FO.H., Munatok H.I'., Hemmkos K.W. u ap.; mox
penakiueit TenskoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocBenienue»

* Maremaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ u3nanue,
nepepaboranHoe MaxkaporueB FO.H., Munrok H.I'., Hemkos K.W. u np.; mox
penakiuei TensikoBckoro C.A. AkimonepHoe o01iecTBo «M31aTenscTBO
«IIpocBenieHue»

* Maremaruka. Anredpa: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ u3ganue,
nepepaboranHoe MaxkaporueB FO.H., Muniok H.I'., Hemkos K.W. u np.; mox
penakmueit TenskoBckoro C.A. AkimonepHoe o0uiecTBo «M3aaTenbcTBO
«IIpocsenieHue»

METOJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

o Marematuka. Anreopa 7-9 kinaccol. bazoBbiii ypoBeHb. MeToanueckoe
nocoOue K npeaMeTHO TuHuM yueOHuKoB 1o anreope FO.H. Maxkapsiuesa,
H.TI'. Mungrok, K.M. Hemkosa u ap. [Ipocsemenue 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETHU UHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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