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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO MJis
POAODKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HHU. Pa3Butne y 00ydaromuxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHUs] MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIECCOB
B NIPUpOJIE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJICIUPOBAHMS B HAYy4YHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PECHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCy>KJIeHus, 0000IIeHNe U KOHKPETU3aIMio, a0CTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITEIFHOM  JICATEIBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B cTpykType nporpammel yaueOHOTO Kypcea «Anredpay NIt OCHOBHOTO OOIIETOo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOIUYECKUE JTUHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKre BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimu». Kaxmas W3 3THX COJEp)KaTeIbHO-METOIUIECKUX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca o0Oydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 3TUM B mporpaMmy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIMMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTthudeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AnredOpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne muHMA «Ywcia ¥ BBIYHCICHUS» CIYXKHUT OCHOBOW st
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJTrOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHON
KW3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHUEM



MPEACTABICHUMN O JEHCTBUTEIHHOM YKCIie. 3aBEPIICHHE OCBOECHUS YUCIOBOM TMHUN
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUM — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro armmapara, HeOOXOAUMOro Ui pelleHUs 3ajad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT palllOHAIbHBIX
BbIpaOKEeHU. AnreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MATeMAaTHYEeCKUX MOJIeIe, OMHMCAaHWs TPOIECCOB U  SIBIICHUMU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAST TakxKe NajbHEHIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHHWE HABBIKAMU  JCIYKTUBHBIX  PaCCYXICHUU.
[TpeoOpa3oBaHne CHUMBOJBHBIX (POPM CIIOCOOCTBYET pa3BUTHIO BOOOpaKEHHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroImMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJIENH
JUTSI OIMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX MPOLIECCOB U SABJICHHUI B TPUPOE U
obmiecte. M3yueHue MmaTepuasna cnocoOCTBYeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (opMUpOBaHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIIN3ALNUN U KYJIbTYpPHI.

CornacHo yueOHOMYy MiaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3fesibl COJCpKaHUS:
«Uucma © BBIUKACIEHUS», «ANTEOpanyecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcst 306 yacos: B 7 kinacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hezento), B 9 kimacce
— 102 yaca (3 yaca B HeeNtO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palnMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
yOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uced. ApudmMernueckue JEHUCTBUS C
palMOHAJIBHBIMA YKClIaMH. Pemenne 3apad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpe/eNieHus, 3auch O00ibIIMX uncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIMMOCTH, pPA3JIO)KEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YHUCEII.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsimMas U oOparHas
IIPOTIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPAKEHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YEeHUA NepeMeHHBbIX. [IpencraBiaenre 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIE
¢dbopmyiibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEJAEHUS OJOOHBIX ClIaraeMbIX.

CBoOliCTBa CTENEHH C HATyPaAJIbHBIM [OKA3aTEJIEM.

OpnHouwiensl 1 MHOTOWIEHBI. CteneHb MHOrowIeHa. CloXKeHue, BhIYUTaHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUs ypaBHEHMUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
yYpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHUM IO YCIOBUIO
3a7auu. Pelienre TeKCTOBBIX 3a/1a4 € MOMOIIBI0 YPaBHEHUM.

JIuneiitHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YpaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CaoiictBa dynkimii. Jluneiinas ¢yukuus, e€ rpaduk. I'paduk dynkipm y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Ywucsia v BbIYMCIEHUS

KBanpatubiii kopeHb u3 uucia. [lonsitue 00 uppanoOHaIHLHOM YHUCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBbHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

CreneHb C UENbIM MoKaszaTeneM U e€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJuiredOpanyecKue BbIPAKEHUA

KBazpaTHbI TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxxeHue, BBIUMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PanronanbHbie BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W  KBaJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduueckas uHTEpIHIpeTaAlvs YPABHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JVHENMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO € OHOW NEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKUIMHA

[Tonsitue pynkiuu. OOIaCTh OMPEACIICHNS U MHOXKECTBO 3HAYCHUH (PYHKITUH.
CriocoOsb1 3aanus QyHKITHIA.

I'padpux ¢ynkummn. YUrtenwe cBoicTB (yHknuum mo e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIMINUX PEeATbHBIE MPOIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MIPSMOI.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMHU.

Pasmeppl 0OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroleM MHUpE.

[TpubnnKE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknaka u oneHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPEThEN M YETBEPTOU
CTEIICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPaBHEHUM C IBYMs ITIEPEMEHHBIMU. PellieHne cuCTeM IBYX ypaBHEHHI,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JTMHENMHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIINHBI TapabOIIbl, 0Ch CAMMETPHH MTapadOJIbI.

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

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcuu



[IoHsiTHE YMCITIOBOM MOCHENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHON (popMyoit u hopMysiol n-ro dieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibl n-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX 71 UJIEHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHUHAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSI TTPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUSA

B pesynbrare ycBoeHHs 00pa30BaTENbHOM MPOrpaMMbl OOYyYaIOIIUKACS
MOJIYYUT BO3MOKHOCTH Il (POPMHUPOBAHUSI MPEIMETHBIX, METANpPEIMETHBIX U
JUYHOCTHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTAaThl OCBOCHHS MpOrpaMMbl y4yeOHOTO Kypca
«Anredpa» XapaKkTepu3yroTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHMKEHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U peaIu3alldu €ro
npaB, TMPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAaX (HYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 0OCYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIbHO-3THYECKUX MMPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHHEM BAXKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHMHM BCEHM JKU3HU MJis YCHEIIHOM NpodeccHoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUyAIbHOW TPAEKTOPUH OOPA30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3aJady, pPEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTaUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MATEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHYECKOW KyJbTypOW Kak CPEICTBOM



MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOM
JICATEIILHOCTH;

6) ¢usuueckoe BocnuTanue, GopmHupoBaHHE KYJbTYPbl 310POBbS U
IMOUMOHAJIBLHOIO 0J1ArONOJIY YU :

FOTOBHOCTBHIO MPUMEHAThH MATEMAaTHUUYECKHE 3HAHUA B HMHTEpPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  THTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, peErysapHas ¢uzndeckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCcKOe BOCIIMTAHUE:

OpHEHTALIMEN HA MPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CPe/Ibl, TUIIAHUPOBAHMSI TIOCTYIIKOB M OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI JJIsl OKPYKAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTIBbHOTO
XapakTepa dKOJOTHUCCKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHAIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPUPOAHON
cpeabl:

TOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUSAX HEONMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTHX JIOJIEH, MpHOOpeTaTb B COBMECTHOW JEATEIIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JPYTHX;

HEOOXOJUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHUPOBATH
MPUHAMAEMbIC pEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKU H

MOCJIeICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

e BBIIBIIITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
ONpENENECHUs]  TOHATUM, YCTAHABIMBATH CYIIECTBEHHBIH MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE W 0OIue,
YCIIOBHBIE;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTuBOpeurss B ¢akTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
pa30bupath J0Ka3aTeIbCTBA MATEMAaTHICCKUX YTBEPXKICHUH (TIPSIMBIEC B OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIIBHO HECIIOKHBIE JOKa3aTeIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, MPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOASIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

WCITOJIB30BaTh BOMPOCHI KaK MCCIIENOBATCILCKHA WHCTPYMEHT ITO3HAHWS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIONIME MPOTHBOpPEUYUE, MpoOIemy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHCE;

IPOBOJAUTHL IO CaMOCTOSITEIbHO COCTABICHHOMY IIJIaHY HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOMIONEHNUS, UCCICIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBHIJIBUTATH
MIPEATNOJIOKEHHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpPMAIUHU, IaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a]auH;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAMM M WILIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh WH(GOPMALUU MO KPUTEPUSM, MPEUI0KEHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUH C YCIOBUSIMHU
U TIeJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PCHUS
B YCTHBIX M MMCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIy PEIICHHUS
3aJlayu, KOMMEHTUPOBATh MOJyUYECHHBIN pPe3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE Ha TIOUCK
pEIICHMs, COIMOCTAaBIATh CBOM CYXIEHHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3inuvMe U CXOJCTBO IMO3WIIHM, B
KOPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
NPEACTaBIATh  pPE3yJbTaThl  pEIIeHUs  3aJadyd,  DKCIEPUMEHTAa,
UCCJIETOBaHMSI, POEKTA, CAMOCTOSITENIEHO BRIOMPATh (pOpMAT BBICTYILICHHUS
c y4€TOM 3aja4 Mpe3eHTAllMU U OCOOCHHOCTEN ayAUuTOpUH;

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaTbHOM
paboThI U PEIICHUH YYECOHBIX MATEMAaTUYECKUX 3a]1aY;

IPUHUMATD 1EJIb COBMECTHOM JESATENbHOCTH, TUIAHUPOBATh OPTraHU3AIIUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapyBaThCA,
00CyX)aTh MPOLIECC U Pe3yybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNmoBbIX (opmax pabotsl (oOCykaeHus, oOMEeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BBIMOIHATH CBOIO YacTh paOOTHI
U KOODJAWHHPOBATH CBOW JCHCTBUS C APYTMMH WICHAMH KOMaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISAThH IJIaH, aJITOPUTM peIIeHUs 3aAauu (WU ero
4acTh), BBIOUpATh CIOCOO pEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U PE3yJIbTaTa
peleHns MaTeMaTUIeCKOM 3a/1auu;

MPEABUAETH TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH IIPU PEIICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA IESITEIBbHOCTH ITOCTABICHHON LIEJIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHHSI WU HEIOCTHKEHHUS LEIH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 kjacce oOydaromUNACs MOTYYUT BO3MOXKHOCTH IS
(opMUPOBaHUS CIENYIOIMMX IPEAMETHBIX PE3YJIbTATOB!

Yucaa v BIYMCICHUA

BreimonusaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apUPMETHUECKHE
JEUCTBUS C PalMOHAJIbHBIMU YUCIIAMU.

HaxoauTh 3HaueHHsS YUCIOBBIX BBIPDAXKEHUM, NPUMEHITh pPa3HOOOpa3HbIE
CHOCOOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aIUCH YUCEN K APYyroi (mpeoOpa3oBBIBATH
JECATHUHYIO TPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

OKpyIJITh Yucaa.

BBINOTHATS NPUKHUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAKCHHI. BBINOIHATE AEUCTBHS CO CTENEHSAMH C HATYpaJIbHBIMU
II0OKA3aTEIISIMH.

[IpuMeEHATH IPU3HAKU JEITMMOCTH, PA3JIOKEHNE Ha MHOKUATENIN HATYpPaIbHbIX
quced.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLICHUEM
BEJIMYMH, MPONOPLUMOHAIBHOCTBIO BEIWYMH, I[POLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUA 3aJay C y4ETOM OIPAHUYEHHUH, CBA3AHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX 0OBEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSTh €€
B IIPOLIECCE OCBOCHUS YUeOHOTO MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH MPHU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BoInonHATh npeoOpa3oBaHus LENOT0 BHIPAXKEHUSI B MHOTOWIEH TPUBEACHUEM
MOJO0OHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HAa MHOIOWIEH M MHOIOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOXHUTEIM C IMOMOULIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTENS, TPYIITUPOBKU CIAraeMbIX, IPUMEHEHUS
bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEIsAMHU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA



Pemare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHs K paBHOCWIIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHS.

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

[lonOupaTe npuUMepbl Map 4YHUCEN, SBISAIOLNIMXCS PEIICHHEM JMHEHHOrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
IEPEMEHHBIMHU, MI0JIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUSL.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBUIO 3aJa41, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4y NOJIy4YECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 338 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTS,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

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

[lonumaTe rpaduyeckuil cnocod MpeACTAaBICHHUS W aHalIW3a MHGMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K kxoniy oOyuenus B 8 kjacce oOydaromuics MOIYyYUT BO3MOXKHOCTH IS
(bopMHUpOBaHUS CIEAYIOMIMX PEAMETHBIX PE3yJIbTATOB:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJIbHbIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX
YKCeN 7Sl CPAaBHEHUS, OKPYIJICHUS U BBIYUCICHUN, N300pakaTh 1€HCTBUTEIbHbBIE
YHCJIAa TOYKAMH HAa KOOPAWHATHOM MPSAMOM.

[IpumeHsaTh noOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEP)KALIUX KBAJpaTHbIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEW.

Hcnonp30BaTh 3amucu OONBIIUMX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npoOeit u creneneit yucia 10.



AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TMOHATHE CTENEHH C LEJbIM IO0Ka3aTelieM, BbBIIOJHSITh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIUX CTENIECHH C LEIbIM MTOKa3aTEJIEM.

BBINONHATE TOXKIECTBEHHBIE IPEOOPA30BAHMSI PALIMOHAIBHBIX BBIPDAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUIN Ha/l MHOTOUJICHAMH U aIre0pandecKuMu ApoOsSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHM JI pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nMHENHBIC, KBaJpaTHBIE YPABHEHUS W palMOHAIbHBIC ypaBHEHUS,
CBOJISIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IpapUueCcKUX NPEACTaBICHUHN (yCTaHABIMBATh, UMEET
JY yYpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT cIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJENU C IIOMOLIBIO COCTABJIEHUS YPABHEHUS WM CHCTEMBl YpPAaBHEHW,
WHTEPHPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ysbTarT.

[IpuMEHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)ueCcKyIo
WJUTFOCTPALIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[Tonnmath ¥ MCHONB30BaTh (HYHKIMOHAJIBHBIE MOHSITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUYECHMs), ONPENENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutsb rpaduku 31eMeHTapHbIX (QYHKIMIA BUAA:

y=k/x,y=x2,y=x3,y=x|,y= X, OIIHCHIBATH CBOHCTBA YHCIIOBOH (DyHKINHA
o e€ rpaduxy.

K xoniy oOyuyenus B 9 kjacce oOydaromuics MOIYYUT BO3MOXKHOCTH IS
(bopMHUpOBaHUS CIEAYIOMIMX MPEAMETHBIX PE3YJIbTATOB:

Yucaa v BIYMCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIUOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BrimonHaTe apupmMeTHuecKkre 1eUCTBUS C palliOHAIbHBIMU YUCIIAMHU, COUeTast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHHS C HUPPAMOHAIbHBIMU
YUCJIaMU.

HaxoauTe 3HaueHUs CTENEHEN ¢ LIENBIMU MTOKA3aTEISIMU U KOPHEH, BBIUYNCIATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHATh NPUKUIAKY pE3yabTara
BBIUMCJICHUH, OLICHKY YUCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEPaABeHCTBA

Pemnars nuHeliHbIe ¥ KBalpaTHBIE YPABHEHUS, YPABHEHHUSI, CBOSIINECS K HUM,
pocCTeNIe APOOHO-PAIMOHAIIBHBIE YPABHEHMUS.

PemaTe cucteMbl ABYX JUHEWHBIX YpPaBHEHUU C JABYMsI TIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aiareOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsI LI CUCTEMBI JIByX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHCTEMa YpaBHEHUMW pELICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemarp nvHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, HM300pakaTb
pelIeHre HEPAaBEHCTB Ha YHMCIIOBOM MpPSAMOM, 3alMChIBaTh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmarp  cucteMbl JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBAJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUH Pa3IMYHbIX 3a/1a4.

DOyHKUMHA

Pacno3naBate (QyHKIIMM U3y4eHHBIX BHIO0B. [loka3piBaTh cxemMaTHUECKH

pPacnoJIOKEHUE Ha KOOPIMHATHOM IIIOCKOCTH rpaduKoB PyHKIMM BUaA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBuCHMOCTH OT 3HAYCHUIA
K03(PULIMEHTOB, ONMMUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U HU300pakaTh CXEMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBaapaTUyHYyO (PYHKIUIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccum

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO POTPECCUU MPU PA3HBIX
crioco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHS C  HCIOJB30BaHMEM (OPMYJ n-ro  4jeHa
apu(PpMETUYECKON U TreOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPAWHATHOU
IIJIOCKOCTH.

Pemate 3agaun, CBS3aHHBIE C YHCIOBBIMH IIOCJIENOBATEIBHOCTSMHU, B TOM
YUCIIE 3a/1a4u U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(MPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo 4acos DJIEKTPOHHbIE
HaunMeHoBaHHe pa3iejioB U TEM uudposkie
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
MpOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Uucia u BeIYKCIICHUS. PariuoHalbHEIS 75 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
) Yucia u BeIYKCIICHUS. PalinoHalibHbIE 75 | bubmuoreka [{OK
qucia https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
1
3 AJrCOpanteCKue BEIPAKCHHA 27 https:/m.eds00.ru/7f415b90
bubnmorexa LIOK
4 2 1
¥ PaBHEHILA 1 HEpaBeHCTBa 0 https:/m.edso0.ru/7f415b90
bubmmoreka IIOK
. D 24 1
> KoopuHatet i rpaguii. Gynkin https:/m.edso0.ru/7f415b90
bu6mmoreka IIOK
1
6 Hostoperne i 0obuente 6 https:/m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 127 6 0

[TPOI'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 4 .K 15
ucia u Beiuucienus. Kpagpataeie KopHU hitps://m.cdsoo.ru/7f417af8
) Yucna u BeraucicHus. CTEIIEHb C HEIbIM 7 bubnunoreka LIOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BEIPaKCHUS. 5 | bubnuoreka [IOK
KBanparsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 | bubnnoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnorexa [JOK
YPaBHEHMH https://m.edsoo.ru/7f417at8
bu6nunorexa LIOK
.H 12 1
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bubnunorexa LIOK
8 O .0 5
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 o . Yucrnossie 9
yHIUHH. THCIOBbIC QyHKIIH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 [ToBTOpeHue u 06001IIeHNE 6 2
BTOPEHHE H HHeHH https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Yucna v BerunciieHus. JleiicTBUTEIbHBIC 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
’ YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 1 1
4 YpaBHeHus U HepaBeHCTBA. HepaBencTsa 6 https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
1 1
. Dyt 6 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
q 1 1
6 HCJIOBBIE MTOCIIEI0BATEIBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbBIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 [TonsiTHE panMOHAIILHOIO YUCIa
) Apudmernueckue T1eUCTBUS C
palMoOHATBHBIMH YHCIIAMU
3 Apudmernueckue T1eUCTBUS C
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue neiicTBus ¢
panMoOHATBHBIMH YHCTIAMU
5 ApudmeTndeckue IeiCTBUS C
palMoOHAIBHBIMH YHCTIAMU
6 ApudmeTrnueckue IeiCTBUS C
palMOHANBHBIMH YKCIAMU
7 CpaBHeHue, ynopsi04MBaHue
parMoOHATBHBIX YHCEIT
g CpaBHeHue, ynops10uMBaHue
paIrMoOHATBHBIX YHCEIT
9 CpaBHeHue, ynops/10uMBaHue
palMOHANIBHBIX YHCEI
10 Crenensb ¢ HaTypaJIbHBIM [TOKA3aTEIEM Bubmmorexa [IOK
P https://m.edsoo.ru/7f4211de
but6mmoreka [IOK
11 CreneHs ¢ HaTypalbHBIM IIOKA3aTENEM

https://m.edsoo.ru/7f421382




bub6nmoreka [IOK

12 CreneHb ¢ HaTypajIbHBIM IIOKA3aTEIEM hitps://m.cdsoo.ru/7f42 154
13 CreneHb ¢ HaTypajIbHBIM [10KA3aTENEM bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM
15 Pemennie ocHOBHBIX 3a/1a4 HA JpooH,
MIPOLIEHTHI U3 PealbHOM MPAKTUKU
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 pPeabHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 PeaTbHOU NMPAKTHKU
13 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 PeaIbHOM MPAKTUKU
19 [IpusHaku genuMocT, pa3iaoKeHUus Ha
MHOXHUTEJIN HATYPATbHBIX YUCEIT
20 [IpusHaku genuMocT, pa3iaoKeHUus Ha
MHOXHUTEJIH HATYPATbHBIX YUCEIT
71 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPLHHUOHATEHOCTH
2 Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOIMOPITMOHATBHOCTH
3 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOIMOPIIMOHATBHOCTH
4 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
)5 KonTponbhas pabota no teme

"ParmoHanpHEIe ynciia"




bub6nmoreka [IOK

26 bykpettiibie Bhlpaxetits https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyIibl
79 [Tepemennsbie. JlonycTrmblie 3HAUCHUS
MepEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
30 packpbiTHE CKOOOK U TPUBEICHUE bubmorexa HOK
https://m.edsoo.ru/7f41fafa
MOAOOHBIX ClIaraeéMbIX
IIpeoOpa3oBanre OYKBEHHBIX BEIPAKEHUH,
31 p:)CKpBIIDTI/Ie CKO60K}I]/I HpI/IBeI[eHI/IS bubmmorexa [IOK
https://m.edsoo.ru/7f41£fd70
MOIOOHBIX CIaraeMbIxX
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH,
32 packpbITHE CKOOOK U IPUBEICHUE
MOIOOHBIX CIaraeMbIxX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
33 PacCKpBITHE CKOOOK U MPUBEICHNE
MOAOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmnorexa [JOK
IoKa3arejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuoteka [JOK
IoKasareyieM https://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHHU C HATYPATHHBIM bubnmoreka [JOK
rnokasarejieM https://m.edsoo.ru/7f4218be
bubnunorexa LIOK
37 Mrorotierst https://m.edsoo.ru/7f42276e
38 MHorouneHst bubmorexa [OK

https://m.edsoo.ru/7f422930




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6nmmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)xeHue, BBIYMTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOTI'OYJIEHOB https://m.edsoo.ru/7f422cc8
A1 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuoreka [{OK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIibl COKpPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
44 @opMyIibl COKPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424fd2
47 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS brbmmorexa [TOK
https://m.edsoo.ru/7f4251d0
48 Paznoxenrne MHOro4ieHOB HA MHOKUTEIN bubmorexa HOK
https://m.edsoo.ru/7f423312
49 Paznoxenre MHOrO4JIeHOB HA MHOKUTEIN bubmorexa OK
https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOTOWICHOB HA MHOKHUTENN bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 Paznoxenre MHOrO4JIeHOB HA MHOKUTEIN
57 KonTponbhas pabota no teme

"Anrebpanyeckue BeIpaxeHus"




VYpaBHeHue, mpaBuiia mpeodpazoBaHus

53
ypaBHEHUS, PAaBHOCWJIBHOCTb YpaBHEHUM
JIuHeitHOe ypaBHEHUE C OJJHOM
54 MEPEMEHHOM, PEeIICHUE TUHEUHBIX
ypaBHEHUI
JInHeHoe ypaBHEHHE C OJJHOU
. . bubnuorexa [JOK
55 IIEPEMEHHOM, pelleHre JMHEWHBIX
N https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU
56 [IEPEMEHHOM, pelleHne JMHEWHBIX
YpaBHEHUU
. bubmuoreka [{OK
57 Pemenue 3a1a4 ¢ momMolp0 ypaBHEHUN
https://m.edsoo.ru/7f42064e
. bubmuoreka [IOK
58 Pemenue 3a1a4 ¢ moMoIbI0 ypaBHEHUN
https://m.edsoo.ru/7f420806
59 Pemrenue 3a1au ¢ mnoMoIIbI0 YpaBHEHUM bubmorexa HOK
HRIO P https://m.edso0.ru/7f420920
60 Pemrenue 3a1au ¢ moMoIIbI0 YpaBHEHUM bubmorexa HOK
P https://m.edsoo.ru/7f420e6e
61 JInHeHoe ypaBHEHHE C IByMS bubnuoreka [IOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
& JluneitHoe ypaBHEHHUE C TBYMS bubmmnorexa [JOK
MEpEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHENHBIX YPaBHEHUI € bubmuorexa [IOK
JIBYMs IIEPEMEHHBIMHA https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTMHEWHBIX YPABHEHHUH C

ABYMA ICPCMCHHBIMHA




CucreMa IByX JTMHEUHBIX YPABHEHUH C

65 JBYMsI IEPEMEHHBIMU
66 CucreMa IByX JTMHEUHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU bubmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenue cucrem ypaBHEHU
7 Kontponbnas padota no teme "JInHelHbIS bubnnoreka [JOK
ypaBHeHus" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoit bubamorexa LOK
https://m.edsoo.ru/7f41de76
bubmuorexa [IOK
74 HHCII0BEIE POMERYTKH https://m.edsogru/7f41dff2
75 UucoBble TPOMEKYTKH
76 Paccrosiue Mfmay )IBE/MSI TOUKAMHU
KOOpPJIUHATHON IPSIMOM
77 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
73 [IpssMoyronbHas cucTeMa KOOpAMHAT Ha bu6muoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cuctema KOOpAMHAT Ha bubmuoteka [IOK

IIJIOCKOCTH

https://m.edsoo.ru/7f41e42a




bub6nmoreka [IOK

IT
80 pUMepHI TpauKOB, 3aJaHHBIX (POPMYIaMHU https://m.edsoo.ru/7f41c8a8
bubnunoreka LIOK
1 IT
8 pHuMepbl rpagHKOB, 3aJaHHBIX GopMyIaMu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX (opMyTamMu
83 UYrenue rpa)uKkoB peaibHbIX 3aBUCUMOCTEH bubmmorexa [JOK
P p https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKOB pealibHBIX 3aBUCUMOCTEH
bubnunorexka LIOK
85 I1
OHATHE (yHILHH https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumm
bubnunoreka LIOK
87 Csoii i
e https://m.edsoo.ru/7f41£078
N . bubmuoreka [IOK
88 CBoficTsa QyHiunit https://m.edsoo.ru/7f41f1fe
bu6mmoreka IIOK
e
89 uHclinaz pynKL https://m.edsoo.ru/7f427282
bu6nmorexa LIOK
e
20 uHcHiHaz pyHKLIA https://m.edsoo.ru/7f427412
bubnunorexa LIOK
1 IT HHOM
? OCTpOCHHE rpadiica IMHCHHOI (pyHKiLiH https://m.edsoo.ru/7f426d1e
92 IToctpoenue rpaduka TuHeHHON QyHKINH
93 I'paduk pynkumn y =[x|
94 I'padpux pynkuum y =[x|
KonTponbhas pabota no teme
" " but6mmorekxa [IOK
95 Koopaunats! u rpadpuku. Oynxmun" /

Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/7f41f50a




96 Hroroas koHTpoabHas paboTa / 1 bubnmnoreka HOK

Bcepoccuiickas npoBepouHasi pabota https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB |

Kypca 7 ki1acca, 000011eHrue 3HaHUIA
08 IToBTOpEHME OCHOBHBIX IOHATHI U METOLOB | bubmuoreka [JOK

Kypca 7 kinacca, 0000IIeHIe 3HAHHIMA https://m.edsoo.ru/7f42932
99 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB | bubnnoreka [JOK

Kypca 7 Kimacca, 0000eHIe 3HAaHHUHA https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB |

Kypca 7 kinacca, 00001ieHre 3HaHUH
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubnuoreka [IOK

Kypca 7 Kimacca, 0000eHIe 3HAaHHUHA https://m.edsoo.ru/7f42a27a
02 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB | bubnnoreka [JOK

Kypca 7 kinacca, 00001IeHre 3HaHHUH https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




8 KUIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
Nen/m  Tema ypoka Konrpoabnsie IIpakruuyeckue tupposhie
Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI pecypenr
1 KBanpatHblii KOpeHb U3 YHCIa 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452

2 [TonsiTre 06 UppaLIMOHAIILHOM YHKCIIE 1 ngj;;f;;gﬁ%mzeaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |

UppalMOHATIBHBIX YHCET
4 JlecATUYHBIC TPUOIMKCHUS |

MppaLMOHATIbHBIX YHCET
5 JleficTBUTENIbHBIEC YUCIIA 1
6 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
7 CpaBHEeHHE IENCTBUTENBHBIX YUCEI 1
8 Apudmernueckuit KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue Buia x> = a 1
10 CBoiicTBa apupMeTHUECKUX KBAPATHBIX | bu6muoreka [IOK

KOpHeH https://m.edsoo.ru/7f42d862
1 CBoiicTBa apuPMETHISCKUX KBAAPATHBIX 1 bubnmnorexa [JOK

KOpHEM https://m.edsoo.ru/7f42d862
12 IIpeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUH, | bubmuoreka [JOK

coJiep KallluX KBaJApaTHble KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, | bubnuorexa [IOK

CoJIeprKallMX KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4




[IpeoOpa3oBaHre YHCTOBBIX BBIPAKECHUH,

bu6nmmoreka [IOK

14
coJiep Kallux KBaJgpaTHble KOPHU https://m.edsoo.ru/7f42e0be
1 [IpeoOpa3oBaHre YHCIOBBIX BBIPAKECHUIH, bubmmoreka [JOK
CoJiepKallluX KBaJApaTHble KOPHU https://m.edsoo.ru/7f42e262
16 CreneHsb C LIEJIBIM ITI0Ka3aTeaeM buGnuorexa [IOK
H https://m.edsoo.ru/7f4354a4
CrannmapTHas 3anuch yncia. Pazmepst
00BEKTOB OK aroriero Mmupa (ot
17 3JIEMEHTA Hlﬁ)}(’)i(laCTI/I 0 KOI():ME/I‘ICCKI/IX buGnuorexa [IOK
p nA https://m.edsoo.ru/7f436098
00BEKTOB), JUTMTEIILHOCTh ITPOIIECCOB B
OKpY>KaroIlleM MUupe
. bubnuorexa [IOK
18 CBoiicTBa CTEIEHH C LIEJIBIM ITI0Ka3aTeIeM
https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIIEHH C IIEIBLIM ITOKa3aTeIEM Bubmiorexa IOK
H https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIIEHH C IIEIBLIM ITOKa3aTeIEM Bubmiorexa IIOK
H https:/m.edsoo.ru/7f435648
21 CBOMCTBA CTEIIEHHU C I[EJIBIM ITOKA3aTEIEM bubnuorexa [IOK
1 https://m.edsoo.ru/7f43599a
22 CBoiicTBa CTEIEHH C IIEJIBIM IT0Ka3aTelIeM bubnuorexa [IOK
H https://m.edsoo.ru/7f435¢d6
23 KBagpartuslii TpéxuneH
24 KBanpatsslil TpéxuneH
)5 Pa3noxxeHue kBaipaTHOTO TpEXUieHa HA bubmuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 Pa3noxxeHne kBaspaTHOrO TpEXWIEHa HA bubmuoreka [JOK

MHOXHUTCIN

https://m.edsoo.ru/7f42fd38




KonTponbhas pabora no Temam

bu6nmoreka [IOK

27 ;I;z;);z ETlIT{Ii;IeTI;ZI::;iéS'TeHeHH' https://m.edsoo.ru/7f42ec80
bubmuorexa [{OK
28 AdreOparrieckas Apods https://m.edsogru/7f4303 82
29 JlomycTuMble 3HaYEHUS [TIEPEMEHHBIX,
BXOJIAIIUX B alredpanyeckue BhIPpaKeHUS
30 JlormycTrMbIe 3HAYCHUS IEPEMCHHBIX,
BXOJIAIIUX B ajlredpanyecKkue BhIPaKeHUS
31 OcHOBHOE CBOMCTBO aJIre0pandecKoi bubnnoreka [JOK
npobu https://m.edsoo.ru/7f4308¢6
bubnuoreka [{OK
32 Coxparuenne apooeii https://m.edsof)_.lri/7f430a8a
. bubnmnorexa [JOK
33 Coxpauierne apodeit https://m.edsoclfru/7f430f44
. bubnuoreka [IOK
34 Coxpauierne apodeit https://m.edsofru/7f430f44
35 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U bubmuoreka [IOK
JIeJIeHUE alredpanyeckux apooei https://m.edsoo.ru/7f43128¢
36 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE U bubnmoreka [JOK
JenieHue anredpandeckux Apooeit https://m.edsoo.ru/7f4315¢0
37 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U but6mmorekxa [IOK
JeneHre anredbpandeckux Apodei https://m.edsoo.ru/7f4318c2
18 CrnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bu6nunoreka LIOK
JIeJICHUE alredpandeckux apooei https://m.edsoo.ru/7f431a20
39 IIpeoOpa3oBaHue BoIpaKEHHIH, bubmuoreka [JOK

COJIEp KaIINX anredpandeckue Ipoou

https://m.edsoo.ru/7f43259¢




40 [IpeobOpazoBaHue BhIpaXKEHUH, bubnmnoreka HOK
COJIEpIKaIINX anredpandeckue Ipoou https://m.edsoo.ru/7f432736
A1 [IpeoOpa3oBanue BbIpaxeHH, bubmmoreka [JOK
coJiepKalux aareopandeckue apoou https://m.edsoo.ru/7f432736
4 KonrponsHas pabora o teme bubmuoreka [IOK
"Anreopanyeckast 1poOp" https://m.edsoo.ru/7f431d36
bubnnoreka [JOK
43 Kpanpartoe ypasiieiiie https://m.edso:)_.lru/7f42ee1a
44 HenosHoe kBasipaTHOE ypaBHEHUE bubmorexa HOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagparHoe ypaBHEHUE bubmorexa HOK
https://m.edsoo.ru/7f42eela
46 dopMyna KOpHEW KBapaTHOTO YpaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f42f158
47 dopMya KOpHEH KBapaTHOIO YpaBHEHUs bbmmorexa [TOK
https://m.edsoo.ru/7f42£3f6
48 dopMyna KOpHEW KBapaTHOTO YpaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f5a4
bubnmnorexa [JOK
49 Teopema Brera https://m.edsogru/7f42fef0
bubnmnorexa [JOK
50 Teopema Briera https://m.edsoclfru/7f430076
51 Pemenve ypaBHeHUH, CBOASIIUXCS K bubnunoreka LIOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢542
50 Pemrenne ypaBHEeHUH, CBOASIIUXCS K bu6muoreka [IOK
KBaJApaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme 1poOHO-paIIOHATIEHBIE bu6muoreka [IOK

ypaBHEHUS

https://m.edsoo.ru/7f4328c6




54 [Ipocreiimme 1poOHO-paIOHATIEHBIE bubnmnoreka HOK
YpaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO bubnuorexa [JOK
KBaJIpaTHBIX YpaBHEHU https://m.edsoo.ru/7f42f75¢c
56 Penienue TeKCTOBBIX 33/1a4 ¢ HOMOIIBIO bubnuorexa [JOK
KBaJIpaTHbIX YPaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KontposbHas paboTa 1o teme bubnnoreka [JOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JIuneliHoe ypaBHEHUE C IByMs
58 MePEMEHHBIMH, ero Tpaduk, IpUMepPbI
pelieHusl ypaBHEHH B LENbIX YUCIIAX
JInHenHoe ypaBHEHHE C IByMS
59 MEPEMEHHBIMH, €T0 rpaduK, MprUMepbl
pelieHusl ypaBHEHHH B LENbIX YUCTIAX
JIuHeitHOE ypaBHEHUE C IBYMSI
60 MEPEMEHHBIMH, €ro IpaduK, IpUMeEpPbI
pelieHusl ypaBHEHHH B IEJIBIX YUCTIAX
61 Pemrenue cucreM nByX JTMHEUHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
2 Pemrenue cucreM nByX TMHEUHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU
63 Pemenue cucreM nByX TUHEHHBIX
yYpaBHEHUM C ABYMS IEPEMEHHBIMHU
64 [IpuMepsl perieHus: CUCTEM HETMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU
65 [IpuMepsl perieHuss CUCTEM HENMHENHBIX

YPaBHEHUH C ABYMsI [IEPEMEHHBIMU




I'pacduueckas uHTEpIIpeTalisa YpaBHEHUS C

66 JBYMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX bubamorexa LOK
. https://m.edsoo.ru/7f43d6d6
YPaBHEHUH C JBYMS IIEPEMEHHBIMU
I'paduueckas MHTEpHIpeTaLUs YpaBHEHUS C
67 IBYMs IEPEMEHHBIMU M CUCTEM JIMHEHHBIX bubamorexa LOK
. https://m.edsoo.ru/7f43d6d6
YPaBHEHHH € ABYMs [IEPEMEHHBIMU
68 Pemrenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO
CUCTEM YpaBHEHUN
69 Pemenne TeKCTOBBIX 33]1a4 € IOMOIIBIO
CUCTEM ypaBHEHUI
70 Pemenne TeKCTOBBIX 3a1a4 ¢ IOMOIIBIO
CUCTEM YpaBHEHUN
71 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
72 UucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
74 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42¢692
75 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmnoreka HOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f42¢840
76 JIuHeiiHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX pELICHUE
77 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TUHEHHBIX HEPABEHCTB C OAHOM bubnuoteka [JOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucTeMbl TMHEUHBIX HEPABEHCTB C OJHOM

MEPEMEHHOMN U UX PEIICHUE




N3o0pakeHue pemeHus JMHEHHOTO

80 HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOU bubamorexa LOK
. https://m.edsoo.ru/7f42c9e4
npsIMOU
N3o0pakeHue pemeHus JMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOMI bubmmorexa [TOK
. https://m.edsoo.ru/7f42c9e4
npsiMOi
2 KonTponbHas padora no temam
"HepaBencrBa. CucTeMbl ypaBHEHU"
Bbu6motreka [JOK
83 Homsrie dymkui https://m.edsogru/7f433c12
84 OO0acTh onpeIesIeHus] © MHOKECTBO bubmmoreka [JOK
3HaYeHUH PYHKIUU https://m.edsoo.ru/7f433d84
85 CrniocoOsl 3a1anust GyHKIUN
86 I'paduk pynkumun
g7 CgoiicTBa GyHKIIUU, UX OTOOpaKEHUE Ha
rpaduke
88 UYrenue u noctpoeHue rpagukoB GyHKIUN
29 [Ipumeps! rpaduKoB GyHKIIHM,
OTPaXKAIOIUX peabHbIE MPOIECCHI
@DyHKIMH, ONUCHIBAIOLINE NIPAMYIO U
90 06}}]:)aTiyK; HpOHOpI_II/I:Il{aJILHF;IC ’ bubmmorexa LIOK
3ABUCHMOCTH, X TpaduK https://m.edsoo.ru/7f434bbc
91 I'unepOona
bu6muoreka [IOK
- PimepGora https://m.edsogru/7f434362
93 Tpadui dyHKIH y = X° bubmoreka IIOK

https://m.edsoo.ru/7f434572




Oyukuuu y =x2,y = x%, y = VX, y = [x|;

bu6nmoreka [IOK

94 rpauyeckoe penieHue ypaBHEHUN U
pad PeILIEHHE Yp https://m.edsoo.ru/7f434d38
CUCTEM ypaBHECHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
95 METOJIOB KypCOB 7 U 8 KJIACCOB, bubnmnoreka HOK
o0o6menue 3nanuii / Beepoccutickas https://m.edsoo.ru/7f4371aa
npoBepouHas padboTa
96 HroroBas xoHTpoNbHAs paboTa / bubmmoreka [JOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB KypCOB 7 U 8 KJIacCOB,
000011IeHHE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bu6nmorexa LIOK
98 METO/IOB KypCOB 7 M 8 KJIacCOB,
. https://m.edsoo.ru/7f43736¢
00001IeHe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
bu6nmorexa LIOK
99 METOJIOB KypcOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f437510
00001IeHe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
bubmmoreka IIOK
100 METOJIOB KypcOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f4376b4
0000111eHHE 3HAHUT
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
but6mmorekxa [IOK
101 METOJIOB KypCOB 7 U 8 KJIACCOB,
. https://m.edsoo.ru/7f436b88
000011IeHHE 3HAHUT
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
bubnunorexa LIOK
102 METOJIOB KypCOB 7 U 8 KJIACCOB,

000011IeHNE 3HAHUHA

https://m.edsoo.ru/7f437858
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBIE
uugposbie
o0pa3zoBaTte/ibHbIE

pecypchbl

PanvonaneHbIe Yncia, MppalOHAIbHBIC
qrcia, KOHEYHbIE B OECKOHEUHBIC
JecATUYHbIE JpoOu

MHOXECTBO JCHUCTBUTEIBHEIX YHCEI,
JICHCTBUTEIIBHBIC YMCIIa KAK O€CKOHEUHBIC
JECSITHYHBIC POOH

B3aumMHO 01HO3HAYHOE COOTBETCTBHE
MEXy MHOXKECTBOM JCHCTBUTEIBHBIX YUCEI
Y MHOXECTBOM TOYEK KOOPAMHATHOU
psAMOM

CpaBHEeHHE IEHCTBUTENBHBIX YHCED,
apupMeTHyecKe JefcTBuUs C
JNENCTBUTEIILHBIMU YU CIIAMH

HpI/I6HI/I)KéHHOC 3HaA4YCHHEC BCIIMYHHBI,
TOYHOCTB HpI/I6J'II/I)KCHI/ISI

Oxpyrnenne yucen

OxpyrieHne uncen

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUH

[Ipukuaka u olleHKa pe3yJbTaTOB
BBEIYMCIICHUH




JIuneitHoe ypaBHeHUE. PellieHue ypaBHEHHUI,

bu6mmorex [IOK

10 CBOJIAIINXCS K IMHEWUHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitHoe ypaBHeHUE. PellieHue ypaBHEHHUI,
CBOSIINXCS K JIMHEHHBIM
12 KBagparnoe ypaBHenue. Pemenue bubmuoreka [JOK
YPaBHEHUH, CBOJAIIMXCS K KBAaIPATHBIM https://m.edsoo.ru/7f43c542
13 KBagparnoe ypaBuenue. Pemenue bubnnoreka [JOK
YPAaBHEHUH, CBOIALIMXCS K KBaJAPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c¢3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI TPETbel U
16 YeTBEPTOU CTENEHEH pa3IOKEHUEM Ha
MHOXUTEIN
IIpuMepsl perieHns ypaBHEHUN TPEThEU U
17 YETBEPTOU CTENEHEH pa3IOKEHUEM Ha
MHOXUTEIN
13 Pemenne npoOHO-paliMOHaNbHBIX bubmmnoreka HOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paliiOHaNIbHBIX bubmuoreka [JOK
YpaBHEHUU https://m.edso0o.ru/7f43c9b6
20 Pemienue TekcTOBBIX 33au anredpandeckum
METOA0M
21 Pemennie TeKCTOBBIX 3a7jau anredpandeckum
METOI0M
2 Pemennie TekcTOBBIX 3a7a4 anredpandeckum

METOIOM




KontposbHas padota mo teme "YpaBHEHHS C

23 . .
OJIHOM IepeMEHHOMN
VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU U €70 bubmmoreka [JOK
24 rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHUE € IBYMs IEPEMEHHBIMU U €TI0 bubnmnoreka HOK
rpadux https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pelleHue
7 Cucrema 1ByX JUHEHHBIX YPABHEHUM C
IBYMs IEPEMEHHBIMU U €€ PELLICHUE
73 Cucrema 1ByX JUHEHHBIX YPaBHEHHH €
JBYMsI IEPEMEHHBIMU U €€ pelleHue
29 Cucrema 1ByX JTUHEHHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
Pemenue cucrem 1ByX ypaBHEHMM, OHO U3
30 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM bubamorexa LOK
https://m.edsoo.ru/7f43d23a
CTETICHU
Pemenne cucreM qByX ypaBHEHUMH, OTHO U3
31 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU brbmmorexa [TOK
https://m.edsoo.ru/7f43d55a
CTETIEHU
Pemenne cucreM nByX ypaBHEHUH, OTHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTETIeHU
Pemenue cuctem 1ByX ypaBHEHMMH, OTHO U3
33 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTETeHU
34 I'paduueckas HHTEPIIPETAIUS CUCTEMbI

YPaBHEHUH C ABYMsl [IEPEMEHHBIMU




Pemenne TekCTOBBIX 3aJa4 anre6pa1/1qec1<I/IM

35
crocoooM
36 Pemennie TeKCTOBBIX 3a7a4 anredpandeckum
croco6om
KonTponpHas padota o Teme "CucreMsr
37 ypaBHEHHUH"
38 UucnoBble HEPAaBEHCTBA M UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 JIuHelinble HEPABEHCTBA C OJIHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeHbIE HEpAaBEHCTBA C OJHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuneiitHble HEpABEHCTBA C OJHOU bubmuoteka [IOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl J'II:IHCI\/'IHBIX HEPaBEHCTB C OAHOU
MEPEMEHHOMN U UX pelIeHUe
44 CucreMsl J'II\/’IHeI\/JIHI)IX HEPABEHCTB C OJJTHOM
MePEMEHHON U X peIIeHUE
45 Cucremsl J'II:IHCﬁHBIX HEPaBEHCTB C OAHOU
MEPEMEHHON U UX pelIeHHe
46 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE bubmmorexa [TOK
https://m.edsoo.ru/7f43b098
47 KBagparHbie HEpaBEHCTBA U UX PEILIECHUE bubmmorexa [TOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HepaBeHCTBA U UX PEIICHUE bubmmorexa [TOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX PEILIEHUE




50

KBanpaTHble HepaBeHCTBA U UX pellIeHUE

I'paduueckas MHTEpIIPETAINS HEPABEHCTB U

bubnunoreka LIOK

31 CHUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMUA https://m.edsoo.ru/7f43b098
50 I'paduueckas HHTEpIIPETALIUS HEPABEHCTB U
CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
53 KonTponbhas pabora no teme
"HepaBenctna"
54 KBagparuunas ¢pynkuus, e€ rpaguk u Bbu6motreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4396¢6
55 KBanparuunas ¢pyHkus, e€ rpaduk u bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkius, e€ rpaduk u bubmmoreka [JOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosa, KOOPAMHATHI BEPIIMHBI bubmmnoreka HOK
napaboIibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f439eb4
53 [TapaGoia, KOOPAMHATHI BEPIIMHBI bubmuoreka [IOK
mapaboJIbl, OCh CHMMETPHUH TTapadOoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapa6ona, KOOpIMHATHI BEPIIUHBI bubmmnoreka HOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43alac
60 [TapaGosa, KOOPAMHATHI BEPIIMHBI bu6muoreka [JOK
mapaboJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [TapaGoia, KOOPAUHATHI BEPIIHHBI bubmuorexa [IOK
mapaboJIbl, OCh CHMMETPHH TTapadOoJIbI https://m.edsoo.ru/7f43a526
2 [Tapabo:a, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
63 I'paduxu pynakmuit: y =kx, y=kx + b,

Fk/X, FX3, Y=VvX, y:|X|




I'paduxu pynkmmit: y = kx, y=kx + b,

64
y=k/X, y=x°, y=vX, y=[X|
65 I'paduxu pynkmmit: y = kx, y=kx + b,
Fk/x7 FX:’,’ y:VXJ y:|X|
66 I'paduxu pynkmmii: y =kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[X|
67 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
68 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|
" " bubmmoreka [JOK
69 KonTponbnas pabota no Teme "®yHKIMH hitps://m.cdsoo.ru/7f43abs4
70 [ToHsTHE YNCIOBOM MTOCIEA0BATEIBHOCTH bubmmorexa LIOK
g https://m.edsoo.ru/7f43e6c6
3aaHue 1ocae10BaTeIbHOCTH
71 eKyppeHTHOH GopmyIoii u popmysoi n-ro brbmmorexa [TOK
PERYPP PNy pMY https://m.edsoo.ru/7f43ebda
YJieHa
7 Apudmerrueckas U reoMeTpuyecKas bubmmnoreka HOK
porpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas u reoMeTpudecKas bubmuorexa [IOK
porpeccuu https://m.edsoo.ru/7f43f3b4
DopmyJIbl N-TO WiIeHa apU(PMETUYECKON U
74 reoi)/lez WYECKON TIPOr I;c::il)dﬁ CYMMBI Bubnmorexa [IOK
P PoTp e https://m.edsoo.ru/7f43t58a
MEPBBIX N YICHOB
®opMyJIbl N-To WwieHa apuPpMeTHIecKoi 1
. . bubnuoteka [JOK
75 reOMEeTPUYECKOM Mporpeccuii, CyMMBbI

TMECPBLIX N YWICHOB

https://m.edsoo.ru/7f43ef2c




dopMyIbl N-ro YieHa apuhMeTUIECKON U

76 Ir€OMETPUYECKON IIPOTrPECCUM, CYMMBI bubmorexa HOK
htd https://m.edsoo.ru/7£43f0c6
IIEPBBIX N YWICHOB
dopMyIbl N-ro YjaeHa apuhMeTUIECKON U
. . bu6nmoreka [IOK
77 r€OMETPUYECKON ITPOrPeECCUil, CYMMBI
https://m.edsoo.ru/7f43{72e
MIEPBBIX N YWICHOB
@opMyITbl N-TO WieHa apuPpMETHIECKON U
. . bubnuorexa [IOK
78 r€OMETPUYECKON ITPOrPeECCUil, CYMMBI
https://m.edsoo.ru/7f43f8a0
MIEPBBIX N YICHOB
N300pakeHne 4ieHOB apu(PpMETHIECKOH U
79 r€OMETPUYECKON ITPOrPECCU TOUKaMH Ha
KOOPJAMHATHOM INIOCKOCTH
N300pakeHne 4ieHOB apu(PMETHIECKOH U
80 reOMEeTPUUYECKOI Mporpeccuii ToukaMu Ha
KOOPJAMHATHOM TNIOCKOCTH
81 JIMHENHBIN U SKCIIOHEHIUAIBHBIN POCT
bubmmnoreka HOK
82 CnoskHbIe MPOLIEHTHI 1
https://m.edsoo.ru/7f43fe0e
bu6mmoreka IIOK
83 CnoskHbIe MPOLIEHTHI
https://m.edsoo.ru/7f4401a6
%4 KonrtponsHas pabora o teme "Yucnossie bu6muoreka [IOK
MOCJIe10BaTeIbHOCTH " https://m.edsoo.ru/7t4404f8
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITHIS
25 3HaHWH. 3anmch, CpaBHEHUE, JACHCTBUS C

NeWCTBUTENFHBIMU YHCIIAMH, YHCIIOBas
npsiMast




HOBTOpCHI/IC, O606H.[CHI/I€ n cucreMarusanusa

86 3HaHuil. [IponeHTsl, OTHOIICHMUS,
MPONOPIUHU
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
87 3HaHui. OKpyrieHue, NpuoInKeHHE,
OIICHKA
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
. bubnuorexa [IOK
88 3HaHUH. PereHne TeKCTOBBIX 3a/1a4
https://m.edsoo.ru/7f443b12
apu(pMETHYECKHM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHUE M CHUCTEMATH3AIUS
. bubnuorexa [IOK
89 3HaHUM. Perenre TeKCTOBBIX 3a/1a4
https://m.edsoo.ru/7f443cd4
apu(METHYECKIM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
. bubmuoreka [{OK
90 3HaHWM. Perenre TeKCTOBBIX 3a/1a4
https://m.edsoo.ru/7f443fea
apumeTnyecKkuM crnocodom
[ToBTOpEeHue, 06001IeHNE U CUCTEMATH3AIUS
. bubmuoreka [{OK
91 3Hanuii. [IpeobpazoBanue anrebpandeckux
- https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMYCTUMBIC 3HAYCHHS
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS
. bubmuoreka [JOK
92 3Hanuii. [IpeobpazoBanue anredbpandeckux
_ https://m.edsoo.ru/7f444364
BBIPKEHUH, TOMYCTUMbIE 3HAYCHHSI
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
. bubnuotexa [JOK
93 3HaHui. [IpeobpazoBanue anredpandecKux
. https://m.edsoo.ru/7f4446f2
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHSI
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITHIS
. bubmuoreka [{OK
94 3HaHui. [IpeobpazoBanue anredOpandaecKux

Bprﬂ)KCHHfI, JO0IMYCTUMBIC 3HAYCHHA

https://m.edsoo.ru/7f444a94




HOBTOpeHI/IC, O606H.[CHI/IC n cucreMarusanusa

bu6nmoreka [IOK

95 3HaHU#. OYHKIIUM: IOCTPOCHUE, CBOMCTBA 1
YHICLIIH: TOCTP BOHCTE https://m.edsoo.ru/7f444¢56
M3YYEHHBIX (PYHKITHIA
IToBTOpenue, 00001IEHNE U CUCTEMaTU3alHs
. . bu6nmoreka [IOK
96 3HaHU. OyHKIMU: TOCTPOEHUE, CBOMCTBA 1
. https://m.edsoo.ru/7f444144
U3YyYEHHBIX (PyHKIMIA
[ToBTOpenue, 0000IIEHNE U CHCTEMATH3AIHS
. . bubnuorexa [IOK
97 3HaHuil. @YHKIUU: IOCTPOEHUE, CBOMCTBA 1
N https://m.edsoo.ru/7f44516a
W3YYEHHBIX (PyHKIHMI
[ToBTOpenue, 0000IIEHNE U CHCTEMATH3AIHS
. . bubnuorexa [IOK
98 3HaHUN. DYHKIIUU: TIOCTPOCHUE, CBOMCTBA 1
. https://m.edsoo.ru/7f4452e6
M3YYEHHBIX (PYHKITHIA
[ToBTOpenue, 0000IIEHNE U CHCTEMATH3AIHS
. . bubmuoreka [{OK
99 3HaHui. ['padmyeckoe penieHue ypaBHEHUM 1
https://m.edsoo.ru/7f445516
U MX CHCTEM
IToBTOpenue, 0000IIeHNE U CUCTeMaTH3alHs
100 3HaHuil. ['paduueckoe pemieHne ypaBHeHU N 1
U MX CHCTEM
101 HToroBasi KOHTpoOJIbHAsA paboTa 1
102 O060011eHre U crucTeMaTu3alys 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa3OBaHI/Iﬂ

1

1.1

Yucia U BEIUMCIIEHUSA

BremoaaaTh , coyucTras YCTHBIC u IIMCBMCHHBIC HpI/IéMI)I,

apI/Iq)MCTI/I‘leCKI/Ie HeﬁCTBHﬂ C pallMOHAJIbHBIMHA YUCJIaAMH

1.2

Haxogute  3HaueHUs  4YMCIOBBIX  BBIPQXKCHMM,  IPUMEHATH
pa3HooOpa3HbIe CIIOCOOBI U TPUEMBI BBIYHUCIICHUS 3HAYCHUN JPOOHBIX

BLIpa)KeHPIﬁ, CoACPIKaAIIUX OOBLIKHOBEHHBIE U JCCATUYHBIC ,Z[pO6I/I

1.3

1.4
1.5

[Tepexogute oOT oaHOM (QopMbl 3amucu 4yMcen K Apyrou
(mpeoOpa3oBbIBaTh  JECATHUYHYIO JApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO IPOOb)

CpaBHUBATH U YIOPAIOUMBATH PAllMOHAIbHbBIE YHCIIA

OxpyrisaTh uucna

1.6

BbINONHATE NPUKHUIKY U OLEHKY PE3YJbTaTa BBIYMCICHHUM, OLEHKY
3HAYEHW YUCIOBBIX BBIPAKCHUN. BBINOTHATH JOEUCTBUS  CO

CTCIICHAMMU C HAaTYPAJIbHBIMU IMOKa3aTCIISIMU

1.7

1.8

2.1

HpI/IMeHHTL MNPpU3HAKHU JCIUMOCTHU, Pa3JIOKCHHUEC Ha MHOXHUTCIN

HaTypaJIbHBIX YNCET

Pemate  IIpakTHKO-OPUEHTHUPOBAHHBIE  3a/layd, CBS3aHHBIE C
OTHOILLIEHUEM  BEIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, HMHTEPIPETUPOBATh PE3yJbTaThl pEIIECHUs 3adad ¢
y4E€TOM OTpaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX

00BEKTOB
Anrebpanyeckue BbIpaKeHHs

Hcnonw30BaTh air e6pa1/1quI<y10 TCPMUHOJIOTUIO U CHUMBOJIUKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHMSI yUeOHOr0 MaTepuaa
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2.3

Haxomuts 3HaueHuss OyKBEHHBIX BBIPAKEHUH TpU  3aJaHHBIX
3HAYCHUSIX MIEPEMEHHBIX
BemonHATe TpeoOpazoBaHUsl IENOTO BBIPAKCHHS B MHOTOWICH

IIPUBCACHUEM HOI[O6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

24

BBINOIHATE YMHOKEHUE OJHOYWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
MHOTOWJIEH, IPUMEHATH (OPMYJIBl KBajJpara CyMMbl M KBajpara

Pa3sHOCTH

2.5

OcymliecTBIATh  Pa3/I0)KEHUE MHOIOWIEHOB HA MHOXUTEIU C
MOMOIIBIO BEIHECEHUS 32 CKOOKU OOIIETr0 MHOXKHTEIS, TPYIITUPOBKH

clIaraeMbIX, IPUMEHEHHS POPMYJIT COKPAIIEHHOTO YMHOXKEHHUS

2.6

2.7

3.1

3.2

[TpumensTH NpeoOpa3oBaHKsI MHOTOYJICHOB JUIs PEILICHHSI PA3IMUHbIX
3a/1a4 U3 MaTeMAaTHKH, CMEXXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU I1OKA3aTENIMU
JUTSL Ipe00pa3oBaHus BHIpAKCHHUI

YpaBHEHMS U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHSA
IIpaBUJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY €MY.
IIpoBepsITH, SIBIAETCS JIM YUCIO KOPHEM YPAaBHEHUS

[IpumensTp rpaduveckue METOABI TPU PEIICHUH JTMHEHHBIX

YPaBHEHHUH U X CUCTEM

33

3.4

[TonGupars mnpuMepsl Hap 4YHCEN, SBISIOLNIMXCS  pELIeHuEM
JIMHENHOT O YPAaBHEHUS C IBYMsI IEPEMEHHBIMU

CTpouTh B KOOPIUHATHON INIOCKOCTH I'pa UK JIMHEHHOTO ypaBHEHUS
C ABYMs NIEPEMEHHBIMU; MOJIb3YACH I'paKOM, TPUBOIUTH IPUMEPHI

pEIIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cucteMbl JIByX JMHEWHBIX ypaBHEHMH C  JIByMsd

MePEMEHHBIMH, B TOM YHUCJIE TpadUueCcKu

CocTaBiATh U peliaTh JUHEHHOE YPaBHEHUE UJIH CUCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIOBUIO 33J]a4H, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4 MOJYYEeHHBIN pe3ybTaT

Koopaunats! u rpapuku. @yHKmm

N3o0paxath Ha KOOPIWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJWHATaM, Jy4Yd, OTPE3KH, UHTEPBAJbl, 3aIUCHIBATh

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6pauqec1<0M SA3BIKE




4.2

4.3

OTMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM I10 3aJaHHBIM
KOOp/AMHATaM
CrpouTts rpaduku THHEHHBIX GyHKIUNA. CTpOouTh rpaduK QYHKIIUH Y

= [x|

4.4

OnuceiBaTh ¢ MOMOIIBI0 (PYHKITUN W3BECTHBIC 3aBUCHMOCTH MEXY
BEIIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, IIEHY, KOJHYECTBO,

CTOUMOCTB, ITPOU3BOANTCIBHOCTE, BPEMA, 00BEM pa6OTBI

4.5

Haxoauts 3HaueHne GyHKIUH 110 3HAYSHHIO €€ apryMeHTa

4.6

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumarps rpaduueckuii crmoco0 TMpencTaBiICHUS U aHalu3a
uHpOpMAalLIMK, W3BIEKATh M HHTEPIPETUPOBATh HWH(POPMAIMIO U3

rpauKoOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH

IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Yucna ¥ BRIYUCICHUS

1.1

1.2

Hcnonp30BaTh  HayajbHbIE  NPEACTABIECHUS O  MHOYKECTBE
JICHCTBUTEIIBHBIX YNCEI I CPAaBHEHHUSI, OKPYTJICHUS U BBIYMCIICHH,
n300pakaTh JEHCTBUTENBHBIE YHUCIIAa TOYKAMU HAa KOOPIWHATHOM
IPSAMOM

[IpumeHsTh TOHSATHE AapU(PMETUYECKOrOo KBaJpPaTHOIO KOPHS,
HaXOJUTh KBaJpaTHble KOPHM, HCIOJIB3Ysl NP HEOOXOIUMOCTH
KaJIBKYJISATOD, BBIITOJIHATh peoOpa3oBaHus BBIPAKECHU,

COACPpKANX KBAAPATHBIC KOPHHU, UCIIOJIb3Y CBOMCTBA KOpHeﬁ

1.3

2.1

Hcnonp30BaTh 3amucu OONBIIMX W MallbIX YHCEI C ITOMOIIBIO
JECATUYHBIX Ipo0ei u creneHelt uncna 10

AnreGpanyeckue BbIpaKeHHs

[IpuMeHsSITh TIOHATHE CTENEHU C IEeNBIM TOKa3aTelieM, BBITIOIHSTH
peoOpa3oBaHUs BBIPAKCHHUH, COJCPKANUX CTEIECHU C [EIBIM

IIoKa3aTcjieM
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BBITTOMHATE  TOXIECTBEHHBIE TMPEOOpPA30BaHUSA  pallMOHATBHBIX
BBIPQKEHUI HA OCHOBE NPaBWJI JACHUCTBUM HaJ MHOTOWICHAMU H

anreOpanvdecKuMHu JIpoOsIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHTCIIN

24

3.1

3.2

33

[TpumensTh IpeoOpa3oBaHUsl BHIPAKEHUHN JJISI PELICHHs Pa3IMYHbIX

3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M pPalUOHAJIbHBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs

MNEPpCMCHHBIMU

IIpoBoauTh mpOCTEHMIINE HCCIECNOBAaHUS YPAaBHEHMH M CHCTEM
yYpaBHEHHW, B TOM YHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
npe/cTaBieHui (ycTaHaB/IMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexomuTh OT cioBecHOW (GOPMYNIHMpPOBKM 3amaunm K &
anredpanvyeckoil MOAENU ¢ OMOIIbIO COCTABJICHHS YPaBHEHHS WU
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B  COOTBCTCTBHUHU C

KOHTCKCTOM 3aJa4u HOqueHHLIﬁ pe3yiibTaTt

3.4

4.1

4.2

IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB I CPAaBHEHHS,
OILICHKH, peIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW NIEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 HILUTIOCTPALIUIO MHOKECTBA peIlIeHH

HEpPABEHCTBA, CUCTEMbI HEPABEHCTB
OyHKINU
[TonuMate ¥ HCMONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK

(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OINpPENeNATh 3HAYCHHE
(GYHKIMM 110 3HAYEHUIO apryMEHTa, ONpEJeNsTh CBOMCTBa (DyHKLIUN
o e€ rpaduky
Crtpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJIA:

y=k/x

kix




, Yy =x%, y = x*, y = [X|, OmKCHIBaTh CBOMCTBA YUCIOBOM (DYHKIINH 110 e
rpaduky

9 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

Yucia U BEIUMCIIEHUA

1.1

1.2

CpaBHI/IBaTB " YIOPAA0YMBaTh PAlMOHAJIBHBIC M HpPpaAlMOHAIBHBIC

quciia

BreinonHsaTs apI/I(bMeTI/ILIeCKI/Ie ﬂeﬁCTBHH C pallMOHAJIbHBIMH YU CJIAMH,
Co4cTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYMUCIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

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

1.4

2.1

OprTJ'ISITL HeﬁCTBHTeHBHLIC qucijia, BBIIIOJIHATD IIPpUKUIKY

pe3ynbTaTa BEIYHACICHUN, OLICHKY YHCIOBBIX BBIPAKECHUMN
YpaBHEHUs U HEPABEHCTBA

Pemate nMHeENHBIE W  KBaJApaTHbIE YpaBHEHMs, YpaBHEHMUS,

CBOJAINIUECA K HUM, HpOCTCfIIJ.IPIC Z[p06HO-paI_II/IOHaJ'ILHLIe YpaBHCHUA
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2.3

2.4

Pemate cucTemsl IByX JTMHEHHBIX YPAaBHEHHH C JIBYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YPAaBHEHHH, B KOTOPBIX OJHO YPABHEHUE HE SIBIAETCS

JIMHENHBIM

Peniate TEKCTOBBIE 3aaa4u anre6pa1/1quKI/IM CIIOCOOOM ¢ IMOMOIIBIO
COCTaBJICHUA YPAaBHCHUA WM CUCTEMBI JIBYX ypaBHeHI/Iﬁ C IBYM:

MNEPEMCHHBIMU

IIpoBOaUTHE TIPOCTEHIINE WCCIEIOBAHUS YPAaBHEHUHM M CUCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
Mpe/ICTaBICHU (HalpuMep, YCTaHABIIMBATh, UMEET JIM YypaBHEHUE

WM CHCTEMA YPaBHEHHH pellIeHus], €ClI UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB Ha YNCIIOBOU MPSIMOM, 3aIIUCHIBATh

PEIICHUE C ITIOMOIIBIO CHMBOJIOB

Pemate cumcTeMBl JITMHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIME KBaApPaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUE
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOM HpSIMOfI, 3aIIMCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PCIICHUHU PA3JIMYHBIX 3a1a4

OyHKIMHU

3.1

3.2

PacriosnaBate  QyHKIMHM ~ W3ydyeHHBIX  BHJIOB.  [lokaspIBaTh
CXEMAaTUYECKH PACMHOJOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB (ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHU K0d3((PHUIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3biBaTh CXEMaTHYECKH PACIONIOKEHHE Ha KOOPIWHATHOU
IUIOCKOCTH TpadukoB GyHKIMN Bua y = VX, y = |X| © ONUCHIBAThH

CBOWCTBA (PYHKIUH

33

Crpouth M u300paXkaTh CXeMaTW4YeCKH Tpa(uKu KBaJApaTHYHBIX
(GyHKIMI, ONKMCHIBaTh CBOMCTBA KBaJpaTHMYHBIX (QYHKIHUM MO HX

rpadukam

3.4

Pacno3naBaTh KBaJpaTU4HYIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMeEphl KBaJpaTUYHBIX (YHKIMH U3 peanbHOM KHU3HM, (U3MKH,

reoOMEeTpUn

Apudmerndeckasi 1 reoMeTpUUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHUECKyl0 U TE€OMETPUUYECKYIO INPOTrPECCUU
NP pa3HBIX CIIOCO0ax 3aqaHus

BBINONHATE BBIYMCICHUS C UCIOJIb30BaHUEM (OpMYI n-TO YieHa
apupMeTHUeCKOil U TeOMETPUUECKOI IPOrpeccHii, CyMMbI EPBHIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI OCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAMHATHOW INTIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIbHOCTAMU, B
TOM YHCIC 3aJayu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJbKYJIATOPA, HUGPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 YHucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, IEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyroi. IloHsATHE palMOHAIBLHOIO 4YKCIIA, 3alKHCh, CPAaBHECHHE,
YIOPAIOYMBAHUE PALIMOHAIBHBIX YHACEI
T Apudmerndeckue AeCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemenne 3a1a4 u3
' peayIbHOM MPAKTUKK HA YacTH, Ha IPOOH
13 Crenenb C HaTypaJdbHBIM IIOKa3aTeJleM: OIMpeJesieHue, mpeoOpa3zoBaHUe
. BBIPAKEHUI HA OCHOBE ONPEENICHNUS, 3aIIUCh OOJIBIINX YUCEI
14 [IpouieHTsl, 3anuch MPOLEHTOB B BUAE APOOH U IpOOH B BUIE MPOIICHTOB.
' Tpu OCHOBHBIE 33]1a4M HA IPOLEHTHI, PEIICHUE 3a]1a4 U3 PEAIbHON IPAKTUKU
s [IppuMeHeHHe TNpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
. HaTypaJIbHbIX YHUCEI
L6 PeanpHbpie  3aBuCcMMOCTH, B TOM 4ucie Tpsmas W oOpaTHas
. MIPONOPLIHNOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
1 [IepeMeHHBIE, YNCIOBOE 3HAUYECHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
' 3HAYEHUS TIEPEMEHHBIX
55 [IpencraBienyre 3aBUCUMOCTH MEX]y BEJIWYMHAMH B BHAE (DOPMYIIBI.
. Beruucnenus no popmynam
53 IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHHUH, TOXKAECTBEHHO paBHbIE
' BBIPAKEHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y Opnowienbl 1 MHOrouIeHbl. CTeneHs MHOTOWIeHa. C10KeHne, BHIYUTaHNUE,
' YMHOKE€HHE MHOT'OUYJICHOB
@opMysbl COKpAIIEHHOTO YMHOMKEHHUS: KBaapaT CyMMbl U KBajapaT
2.6 pasHoctu. @opmyna pa3HOCTH KBaApaTtoB. Pa3nokeHWe MHOTOYJIEHOB Ha
MHO>KUTEIN




3 YpaBHeHust
31 VYpaBHeHHe, KOpEHb YypaBHEHHUs, IpaBWwia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUIIBHOCTh YPaBHEHUM
19 JIuHeiiHOE ypaBHEHHE C OJIHOW IMEPEMEHHOM, YUCIO KOPHEW JIMHEWMHOrO
' ypaBHEHUS, pEUICHNE JTUHEUHBIX YpaBHECHUN
33 CocraBneHre ypaBHEHUH 1O YCIOBHIO 3a/1a4u. Penienne TeKCTOBBIX 3aa4 ¢
. IMOMOIIBIO YPABHEHUI
34 JIuneiiHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK
CucremMa JBYX JMHEMHBIX YpaBHEHHH C JBYMs INEpEeMEHHbIMU. Perienue
3.5 CHCTEM ypaBHEHHH criocoO0M noAcTaHOBKH. [IpuMepb! penieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHU
4 Koopaunats! u rpapuku. OyHkuuu
4.1 Koopaunara Touku Ha npsMoi
42 Uucnoble MpoMeXYTKH. PaccTosiHue MeX 1y ABYMSI TOUKaMU KOOPAMHATHOU
. IpsIMON
43 [IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U OpaAUHATA
' TOYKHU Ha KOOPJIMHATHOM MIOCKOCTH
44 [Tpumeps! rpadukoB, 3axanHbIx Gopmynamu. UreHne rpad)ukoB pearbHBIX
. 3aBUCUMOCTEHN
4.5 ITonsarue gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIA
4.6 JIuneitnas pynkuus, e€ rpapuk. I'padux GyHxnmm y = [x|
47 I'papuueckoe pemieHHe JIMHEWHBIX YpPaBHEHUH M CHUCTEM JIMHEHHBIX
. YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna u BBIYUCTIECHUS
1 KBanpatusiii kopeHp u3 uyucna. [loHsTue 00 uppalMoHaIbHOM YHCIIE.
' JlecsaTuuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupmeTHYecKHMX KBAJpPATHBIX KOPHEH M MX MpHUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIpAYKEHU I u BBIUHCIICHUSIM.
JleficTBUTENIbHBIE YHCIIA




9 KJIACC

1.3 CreneHb ¢ 1eNnbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHas 3alKiCh YUCia
2 Anrebpanyeckue BoIpaKeHUS
51 KBagpatuelii  TpEXuieH, pa3jioKEHUE KBAJApPaTHOTO TPEXWIEHA Ha
' MHOXKHUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JICTICHUE alnreOpandeckux Ipoodei
2.4 PanrionansHbIE BRIpaKEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHUs 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOrO YypaBHEHHS.
' Teopema Buera
3.2 Pemenne ypaBHeHuM, CBOAAIMXCA K JIMHEWHBIM U KBaJAPATHBIM
33 [Ipocreiimune qpoOHO-palOHAIbHBIE YPaBHEHUS
I'paduueckas nHTEpHIpETAIUS YPAaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPaBHEHUM C ABYMs IepeMeHHbIMU. [Ipumepsl perienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBbie HEPABEHCTBA M X CBOMCTBA
3.7 HepaBeHncTBo ¢ 01HOM TTepeMEeHHOM
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIUA
i1 [lonstne @ynkuuu. OOIaCTh ONpeAenaeHUs] W MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy
4.3 ITpumeps! rpadukoB GyHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLIECCH
44 @OyHKIIUY, OINUCHIBAIOUINE NPSAMYI0 U OOpaTHYIO MPONOPLUOHATIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIUU y =x7 y = x7°
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN




Kon

IIpoBepsieMblii JJIEeMEHT COePKAHUS

1 Yucna v BBIYUCICHUS
1 PannonanbHple uyucia, MppalMOHATIbHBIE YHUCIA, KOHEUYHbIE M OECKOHEUYHbIE
. JECATUYHBIC POOH
MHOXKECTBO ~ NCUCTBUTENBHBIX  YHCEJ, JCHCTBUTEIBHBIE 4YHUCIA  KaK
1o OecKkOHEeuHble JecsATHYHbIe ApoOH. B3auMMHO OAHO3HAUYHOE COOTBETCTBUE
. MEXKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCE W KOOPAMHATHOM NPSMOM.
CpaBHeHUE 1EUCTBUTEIBHBIX YUCEI
1.3 Apudmerndeckue 1UCTBUS C ACHCTBUTEILHBIMH YUCIAMU
W3mepenusi, npuOImKeHns, OueHKH. PazMepsl 00beKTOB OKPYKAIOILIET0 MUPA,
14 JUINTEJIBHOCTh MPOLIECCOB B OKpy»KatomeM mupe. [IpubmmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH NpubamxeHus. Okpyriaenue uncen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEHHUSI U HEPABEHCTBA
2.1 VYpaBHEHUsI ¢ OAHON TEpEMEHHON
2.2 JIunelinoe ypaBHeHue. Penienue ypaBHeHU, CBOASAIIMXCA K JIMHEUHBIM
23 KBaznpatHoe ypaBHeHue. Pelenue ypaBHEHUN, CBOAAIIMXCS K KBaJPaTHBIM
04 buxBanpatHoe ypaBHeHue. IIpumMepsl pelieHus ypaBHEHUH TpPETbe U
. YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIU
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €ro Tpauk
2.8 Pemenne cuctem ByX JTUHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
59 Pemenne crucreM ByX ypaBHEHMH, OJJHO U3 KOTOPBIX JIMHEMHOE, a IPyroe —
' BTOPOM CTENEHU
2.10 I'paduueckas MHTEpIIpEeTALMs CUCTEMbI YPaBHEHHH € ABYMsI IEpeMEHHBIMU
2.11 Permienue TekCTOBBIX 33aau alredpandeckuM crocoOoM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelenre TMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.15 KBagparHbsle HEpaBeHCTBA




['padmyeckas uHTEpIpeTalvsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
NEepPEMEHHBIMH

3 OyHKIMU

31 KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaboma, KoopauHaThI
' BEPLIMHBI 1apaldoJibl, 0Cb CUMMETPUU TapadoJIbl

3.2 I'paduku bynkumit y=kx, y=kx+b 1 uX CBOMCTBa

3.3 I'paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa

34 I'paduxu QyHKIMIA , 1 X CBOICTBA
4 YucnoBbie OCIEI0BATEIBHOCTH

il Onpeznenenue u crocoObl 3aJJaHUS YUCIOBBIX MOCIEI0BATEIbHOCTEH. 3a1anne
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM hopMysoit U popMyIioif n-ro yieHa

42 Apudmernueckas mnporpeccus. PopMmynbl n-ro wieHa apuMeTHUecKoi
' MPOTPECCUH, CYMMBI TIEPBBIX /1 YICHOB

43 I'eomerpuueckas nporpeccus. PopMysnbl n-ro WieHa TI'€OMETPUYECKOU
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

44 N300pakeHre 9iIeHOB apu(PMETHYECKO M TEOMETPHUYECKOW MpOrpeccuit
' TOYKaMH Ha KOOPJMHATHOM MII0CKOCTH. JIMHEHHBIN U SKCIIOHEHIMATIbHBIN POCT

4.5 CJ10KHbBI€ MPOLEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH ITOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHITh UX MPU PELICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJICTaBlICHHE
MHOXECTB [UIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH HOHATUAMU: OIPCACIICHUC, aKCUOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMEPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIIO, JEIMMOCTb HATYpPaIbHBIX YHCEJ, IPU3HAKU
JIETUMOCTH, LeJI0e YHUCI0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YMCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apU(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
YIOPSAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM II0KA3aTeNeM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJIEH, alredpandeckas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENCHH
OOJpIlIe €AMHUIBI, YMEHHE BBHITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus 1ENbIX, IPOOHO-PAMOHANBHBIX BBIPAXKEHUN WU
BBIPAXKEHHUI C KOPHAMH, PA3JIOKEHUE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCJI€ C HCHOJIb30BaHUEM (OPMYN Pa3HOCTH KBAJApPaTOB H

KBaapaTa CyMMbI U Pa3HOCTHU




YMeHue ornepupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM TNEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE PEIlIaTh JUHEHHbIE U KBAJIpaTHbIC YpPaBHEHUS,
JIPOOHO-PAMOHAIBHEIC YPAaBHEHUS C OJTHON MEPEMEHHOU, CHCTEMBI
JIBYX JINHEWHBIX YPABHEHUH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JIPOOHO-pAIIMOHAIBHBIE HEPABEHCTBA C OJHOU
MIEPEMEHHOM, B TOM YUCJIE IPU PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPJIWHATHYIO
OPsIMYI0O U KOOPAMHATHYIO IUIOCKOCTH Ui M300pa)KeHUs pelieHui

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: QYHKIUA, TpaduK QYHKIHH, HYIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  OIEpUPOBATh  IMOHATHUSIMH: npsimast
POTIOPIUOHATILHOCTD, JIMHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi NPONOPLUOHAIBHOCTh, Napaboia, rumepOoia; yMeHHe
ctpouth rpaduku  (GYHKOWH, WCHONB30BaTh Trpadukd IS
OIIpE/ICTICHNs] CBOWCTB IPOLECCOB M 3aBHCUMOCTEH, JJIS PEIICHHS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BbIpaXXaTb q)OpMy.HaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  IOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TeOMETpUYECKass IPOrpecCUud; yMEHHe
UCIOJIb30BaTh CBOMCTBA MOCIENOBATEIBbHOCTEH, (hOPMYIIBI CYMMBI U
o0IIero wieHa Npy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPYrux

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOIEHTHI,
JONTM W 4YacTd, JBIKEHHUE, paboTy, IeHY TOBapOB U CTOMMOCTH
MOKYTIOK ¥ YCITyT, HAJIOTH, 3a7]a4¥ U3 00JIaCTH YIIpaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHIO 3aJ1ayH,
MCCJIEIOBATH MOJyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJITATOB
YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsimas,
1yd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIN TPEYrOJIbHUK, MeIuaHa, OUCCEKTpPHCa U BBICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE pellaTh 3a/1adyd, B TOM YHUCII€ U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBOMCTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh IOHATHSIMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIIIPHOCTD MPSMBIX,
YroJ MEXIy NPSIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, NOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIPHO TOYKH U TPSIMO; YMEHHE PacloO3HABATh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapaulelbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAarOIIEM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHUKa), IUIOIAb;
YMEHHUE OLICHUBATh pPa3Mepbl IPEIMETOB U OOBEKTOB B OKPYXKArOILEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBl IMEpPUMETpa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuiesieNnuIea; yMEHUE MPUMEHITh PU3HAKU
paBEeHCTBa TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy [ludaropa, TpUTrOHOMETPUYECKHUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 0 (ONENEY

12

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

CUMBOJIbHOMY OITMCAHUIO

13

14

YMmenue ONepupoOBaTh IMOHATUAMHU: MPAMOYroOJibHad CHCTCMaA
KOOpAuHAaT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTABJIICHUA NJAHHBIX W PCHICHUA 3aa4, B TOM YHCJIC U3 APYTUX

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONEprUpOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBEIC

AuarpaMmel, Ta6J'II/II_H:I, cpeaHcee apH(bMeTqucxoe, MEIaHa,




15

16

HauOoJIbIlIee U HAMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATH M  IMPeoOpPa30OBBIBATH
WHPOPMAIIHIO, TIPEJICTABICHHYI0 B TaOJMIaX W Ha JuarpamMmax,
OTPAXKAIONIYIO CBOMCTBA U XaPaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHWI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue onepupoBaTh MOHATUSMU: CIYYalHBIM OMNBIT (CIIy4aHBIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHII B ONbITaxX ¢
PaBHOBO3MOXXHBIMU 3JICMEHTAPHBIMU COOBITUSIMU; YMECHHE PEIIaTh
3aja4d METOJOM OPraHW30BaHHOrO Mepedopa U ¢ MCIOJIb30BaHHUEM
MpaBuja YMHOXKEHHUS; YMEHHE OIEHHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHIA U SIBIICHUI, IOHUMATh POJIb MPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKPYKAIOIIEM MHPE H B JKU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHIi; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN B €TO POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIMIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3aJ]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSBICHUE 3AKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTJACIBHBIC BBIJAIOIINECS DPE3YJIBTATHI,
MIOJIy4EHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna v BBIYUCIICHUS

1.1 HarypanbHble u nienble yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEell

. OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHI, OECKOHEYHBIE
' MEPHOINIECKHIE TPOOH

13 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paloHaJIbHBIMU
. qucIaMu

» JeiictButenpupie yncina. ApudMeTHUYEeCKHe ONepaluu C IeHCTBUTEIbHBIMU
. YUCIAMHU

s [TpuOnkEHHBIE BBHIYMCICHUS, MpaBUIa OKPYIJIEHUS, MPUKHUIKA U OLIEHKa
. pe3ynbTaTa BEIUUCICHUN
2 Anrebpanyeckue BhIpaXeHUs

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

59 Crenenb ¢ nenbiM nokasaresieM. CTeneHb C palMOHAJIbHBIM I[OKAa3aTEJIEM.
. CBoiicTBa CTENEeHH

2.3 MHorouseHsl

24 Anre6panueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalpHOM  cremeHu.  JleficTBus ¢
' apu(pMeTHUECKUMU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHHUsI U HEPABEHCTBA

- Llensie u apoOHO-panMoHaNbHBIE ypaBHEHHs. CHCTEMBI UM COBOKYIHOCTHU
. ypaBHEHUU

1n Llenbie u npOOHO-panoOHaIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a7a4
4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENLHOCTEH




Apudmernueckass M TreoMeTrpuueckas mporpeccun. dDopmyna CIOXHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHKIUsA, crnocodbl 3amanus  GyHKuMH. ['paduk  GyHknuu. OO6nacTh
oTpenieNIeHus: U MHOXeCTBO 3HaueHul ¢pynkunu. Hymu pynkun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMU. MakCUMyMBbl U
MUHMMYMb! QyHKuMU. HaunOosbliee m HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IIPOMEKYTKE
6 KoopanHaTsl Ha IpsAMOM U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyroabHUK
1.3 MHOroyronbHuKH
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsb! Ha IIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposTHOCTB
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ n3nanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocsemenue»

* Maremaruka. Anre6pa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue,
nepepadboranHoe MaxkaperueB F0.H., Munrok H.I'., Hemkos K.W. u ap.; mox
penakuueii TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3naTrenscTBo
«IIpocBemenue»

* Maremaruka. Anredpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHUK; 15-¢ u3nanue,
nepepadboranHoe Maxkaperues FO.H., Munarok H.I'., Hemikos K.W. u ap.; nox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO

«IIpocsemenue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 30354029453363598274967667913271 2847518854643081
Bnageney MaHbwwHa Onbra BnaguMuposya
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