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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHMM M3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3BuTne y 00ydaromuxcs
HAyYHBIX MPEJCTABICHUN O TMPOUCXOKICHUU M CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JIUIS aJanTalliid B COBPEMEHHOM ITH(PPOBOM
obOmiectBe. M3ydyeHue anreOpbl oOeclieyuBaeT pa3BUTHE YMEHHUS HAOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICWCTBUS U BBIBOHI,
dbopmynupoBath yrBepxkacHUs. OCBOeHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUSI OOYJarolMIMXCsA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
ananoruto. OOydyeHue  anrebpe  mpeamnoyiaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIHOM  JIEATENBHOCTH OOYYarOMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Ausredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJEPKATeIbHO-METOANYECKHE
JuHuM: «Yucna ¥ BeIUKCIEHUS», « ANTeOpandecKkue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOTUIECKIX
JVHUHA pa3BUBACTCs HAa MPOTSDKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JpYrUMU ero JuHusMu. B xoxe wu3ydeHus y4eOHOro Kypca oOydaronumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIH30BATh TEOPETHKO-MHOKECTBCHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMmy y4eOHOTO Kypca «Ajrebpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTtudeckoro si3bika. ComepkaTenbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYMCICHUS» CIYXKHT OCHOBOW IS
JaNbHENIIEr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe PHOOPETCHHUIO MPAKTHUYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHOU
KU3HU. PazBUTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHUs
CBSA3aHO C pALMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JVMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHUIo.

Copnepkanue JByX aireOpanyecKux JIMHUM — « AITeOpandecKue BhIPAKCHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYArOIIMXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHusi y4eOHBIM MaTepHal TPYNIHUPYETCS BOKPYT
palMOHANBHBIX BhIpaXEHUM. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONUCAaHMUS IPOLIECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT Takxke
JanbHeilee pa3BUTHE AJTOPUTMHUYECKOIO MBIIUIEHUS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUN HAIIEJICHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna ¥ BBIYUCIEHUA», «Anredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHaTHe palnMOHAIBHOTO YHCHA, 3allUCh, CpPaBHEHHE,
YOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHUCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeielieHue, IpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpeNIeICHMs], 3auch 00JbIINX uncen. [IponenTsl, 3anuck
IIPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4YHClI€ TpsiMas W oOpaTHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanvecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATyPaAJIbHBIM [OKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. Cl0KeHUe, BBIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXEHHS: KBaApar
CyMMbl M KBaApaT pasHocTH. PopMmyna pa3HOCTH KBaaparToB. Paznoxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWs, TMpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO YPaBHEHUM.

JIuneitHOe ypaBHEHHE C JIBYMsS NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHMM.



DOyHKIUU

Koopaunara Touku Ha npssMou. YUnciioBble NPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[TpsimoyronbHas cucreMa koopauHaT, ocu Ox u Oy. AGcrucca U opAvHATa
TOYKH Ha KOOPJMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynkmun. [padux
¢ynkun. CoiictBa Qpynkumii. Jluneitnas ¢pyukuus, e€ rpadux. I'papux dyHKIIIN
y = |x|. T'paduueckoe perieHue JTMHEHHBIX YPaBHCHHUN W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yucaa v BBIYMCICHUSA

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
JecsaTuunbie TpUOTMKEHUST UppAlMOHAIBHBIX yncen. CBoicTBa apupMeTHIeCKuX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeHCTBUTEIIBHBIE YUCTIA.

CreneHb C 1ENbIM MOKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AuredpanyecKue BbIPpAKEHUSA

KBagparHeii  TpéXwieH, pa3JIOKEHUE KBAJAPATHOTO TPEXUJIEHA Ha
MHOKHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOei.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJIpaTHOrO YpaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['padrueckas waTEpHpeTalvs YpaBHEHUN C IBYMs IEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUU C ABYMsl IIepeMEHHBIMU. lIpumepsl pemeHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

PelieHrie TEKCTOBBIX 3a/1a4 alNreOpandecKuM Croco0oM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl TMHEMHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue @ynkuuu. OOnacTh oONpeAeNeHus W MHOMXECTBO 3HAYCHUM
byukiuu. CiocoOsl 3a7aHus PYHKIIHIA.



I'paduk ynxkuuu. UYrenue cpoiictB ¢yHkuuu mo e€ rpaduky. [Ipumepst
rpaukoB QyHKUIUHN, OTPAKAIOIIUX PEAJIbHBIE ITPOLIECCHI.

@OyHKIMY, ONUCHIBAIOIIME MPAMYI0O M OOpaTHYyI0 HPONOPLUOHAIbHBIC
3aBHCHMOCTH, UX rpadukn. Oyukmun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

9 KIIACC

Yucsia ¥ BbIYMCICHUS

PaunonanbHble 4yMcla, UppallOHAIbHBIE YKCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecATHUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YNCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKIy MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHME JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIET0 MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHus. OKpyTiieHHe
yucen. [[puknaka u onieHka pe3yJibTaTOB BEIYUCIECHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOISIUXCA K TUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHUM, CBOASIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUN. PereHue TEeKCTOBBIX 3aj1ad
aNredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMSl NEpeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOU. PemieHue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBA.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKIMHA

KBagpartuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoopaAuHATHI
BEPILKHBI Tapaboibl, OCb CAMMETPUU MapadoJIbl.



Ipaduxu Gynxumii: y = kx, y=kx + b, y = k/x, y = x3, y = Vx, y = |x|, m ux
CBOMCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCum

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIJIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMyol U HOpPMyYIIOi n-To YIeHA.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opMmynbsl n-ro 4ieHa
apu(MeTHIecKol U TeOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4IE€HOB apUPMETHUECKON W TEeOMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAIBHBIA POCT.
Cno’xHbIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMDBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl Yy4eOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEATM3aLUU €TI0
opaB, IMPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUsl Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIHOM MNpodeccHuoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) scTeTHYECKOE BOCIIMTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMed B JEATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY HAyYHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MAaT€MATHYECKOW KyJbTYpOH Kak CpEICTBOM
IIO3HAHMWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0/1ar0NOyYHU:



FOTOBHOCTBIO TMPHUMEHATh MAaTE€MaTHUYECKUE 3HAHHUS B HMHTEpecax CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKU3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, pErysapHas Quzndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQIEKCUM, MNPU3HAHHEM CBOETO
MpaBa Ha OMMOKY M TaKOTO e IIpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeHl Ccpelbl, IMJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJEACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM B MMyTEeH X peIeHus;

8) ajanranus K U3MEHAIIMMCS YCJOBHAM COLUMAJILHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JIPYTHX JIIOJICH, MpUOOpEeTaTh B COBMECTHON JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh WEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JSMUIIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIpPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC pEIICHUs] W JeHCTBUS, (OPMYJIHpPOBATH M OICGHMBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aAefcTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHATHN, OTHONIEHWH MEXKIY MOHIATHAMHU, (HOPMYIUPOBATH
OTpENCICHUS  TOHATHUH, YCTAHABIMBATh CYIICCTBCHHBIM  MPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpIUTEIbHbIE W OTpUIIATEbHBIC, EAWHWYHBIC, YacTHBIE W 0OIIue,
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX,



npeasiaraTh ~ KPpUTEPUM Ui BBISBICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0bupaTh 10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelbCTBA
MaTeMaTH4ecKnx (aKkToOB, BBICTpAWBaTh APTYMEHTAIUIO, TPUBOAUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Haubonee MOAXOASINIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA MHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HUKCUPYIOIIUE IPOTHBOPEUHE, IpodieMy,
CaMOCTOSITeJIbHO yCTaHABJIMBaTh HCKOMOE M JaHHOE, (OpPMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIIUI0, MHCHHCE;

MPOBOJUTH IO CAaMOCTOSATEIHLHO COCTABICHHOMY IUIAHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIbIIOE  MCCJICAOBAaHHME IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTeMaTUYEeCKOrO0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIONCHUS, WCCICIOBAHUS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HU30BITOUHOCTH HH(POpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BbIOHpaTh, aHAJIW3UPOBATh, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAMKU M WILIIOCTPUPOBATH
perraemMbie 3aayd  CXEMaMH, JuarpaMMaM#, WHOW Trpadukod W HUX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh WHGOpPMAIMU MO KPUTEPHUSM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOYKY 3p€HHs B YCTHBIX U IIUCBMEHHBIX TEKCTaX, 1aBaTb IOSICHEHMS II0
XOJly PEILICHUSA 3a1a4i, KOMMEHTUPOBATH I1OJyYEHHBIN PE3yJIbTaT;



e B X0J€ 00CYKJEHUS 3aJ]aBaTh BOMPOCHI 10 CYIIECTBY OOCYKIAEMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€U, HAIICJICHHBIE Ha TIOUCK
pELICHUs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYME U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOI opme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;

e TMpPEACTABIATH  PE3yJbTAThl  PEHIEHUS  3aJadd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (hopmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;

e IIOHMMAaThb W  WCHOJB30BATh  NPEUMYLIECTBA  KOMAHIHOM M
UHAMBUIYAJIbHON paboOThl MpU PEIIEHUU YYEOHBIX MATEMaTHYECKUX
3ajady;

e TMPUHUMATH LIETb COBMECTHOU NI€ATENbHOCTH, INIAHUPOBATh OPraHU3aALUIO
COBMECTHON paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

e YyYAaCTBOBaTh B TPYINIOBbIX (opmax paboTsl (0OCyXaeHHs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aJITOPUTM PELICHMS 3a1add (MM €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh W KOPPEKTHUPOBATH
BAapUaAHTHI pElIEHUH C Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAQJAETh CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHusl MaTEMaTUYECKOH 3a1a4H;

e TMpPEABUAETH TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
0OCTOATENHCTB, HAWJEHHBIX OIIHMOOK, BBISIBIEHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yjbTaTa JIEATEIbHOCTH IOCTABJIECHHON LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LEIH,
HAXOJUTh OIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenus B 7 KJjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHEC
MIPEIMETHBIC PE3yJIbTATHI:
Yuciaa v BBIYMCICHUA



BbinonHATe, coderas YCTHblE M INHCbMEHHBIE INMPUEMBI, apU(PMETUUYECKUE
JEUCTBHUS C PAlMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHUS YWCIOBBIX BBIPAKEHUN, MPUMEHSTH pPa3sHOOOpa3HbIC
CHOCOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMU, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT OnHOM (HOPMBI 3aUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHHBaTh U YIIOPSI0YMBATh PALIMOHAIBHBIE YNCIA.

OKpyrasaTe yncIa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHHM
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
IIOKAa3aTeJISIMHU.

[IpuMeHATP  NpPU3HAKK  JACIMMOCTH,  PpAa3JIOKEHUE HAa  MHOMKUTEIU
HaTypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HWHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOWMCTBAMHM
paccMaTpUBaEMbIX 0OBEKTOB.

AsredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHI0O U CUMBOJIUKY, NPUMEHSTh
e€ B IpoLecce OCBOCHUS y4eOHOro MaTepuarna.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRKEHUH IPHU 3aJaHHBIX 3HAYCHMSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOT0  BBIPAXKEHHWS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHAa HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHTEIM C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXMWTENsS, TPYNIUPOBKH CllaraeMbiXx,
npuMeHeHus: (opMyJ1 COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3ajad
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMU IOKa3aTEIsIMU IS
npeoOpa3oBaHUsl BRIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pewlare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YHUCJIO KOPHEM YPAaBHEHUS.



[IpumensaTs rpaduyeckrie METOIbI TP PEIICHUN JTMHEUHBIX YPABHEHUMN U X
CUCTEM.

[logOupaTs nOpuUMEpbl TApP YKCEN, SBISIIOMIUXCA PEHICHUEM JIUHEHHOIO
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHBOAUTH IPUMEPHI PEIICHUS
ypaBHEHUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS NEPEMEHHBIMU, B TOM
qucle rpaguuecku.

CocTaBnsiTh M peliaTh JIMHEWHOE YpaBHEHUWE WM CHUCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3a/Jaud, WHTEPHPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKUMHA

N306pakath Ha KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JTy4YH, OTPE3KU, MHTEPBAJIbI, 3aMKCHIBATH YUCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW TJIOCKOCTU TOYKHU IO 3aJJaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MPEACTaBICHHS W aHalu3a WHOOpMaIuHy,
U3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peabHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHuy oOyuenus B 8 kJjacce oOydYaromuiicsi TOJYYUT CIIEIYIOIINUE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEIACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaTh IeHCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSAMON.

[IpumensaTy moHsATHE apuMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJIB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBIIOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCHONb3Ys
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucna 10.

AsredpanyecKue BbIPaKeHUs

[IpuMeHsATh TMOHSATHE CTENEeHW C 1EeJbIM IOKa3aTelieM, BbIIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKALUX CTEIEHH C LIETBIM MOKa3aTesIeM.



BbIMONHATE TOXKIECTBEHHbIE NPEOOpa30BaHUs PAllMOHATBHBIX BBIPAKEHUI
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOWICHAMH U alreOpandecKuMu ApoOsiMHu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKUTEIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEHICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiats nvHEMHBIC, KBaJpaTHbIE YpaBHEHUS U PallUOHAJIbHBIC ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIECIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YpPaBHEHUU PEIICHUS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT crnoBecHON (GOPMYIHPOBKH 3a7adul K €€ anredpandeckoit
MOJEIN C TIIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3yJIbTar.

[IpuMeHsATH, CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OIICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKy0 WUIIOCTPALUI0 MHOMKECTBA pEIICHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh W KUCTONB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHMS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITHH 10 €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, OHCHIBaTh CBOICTBA YHCIOBOIA
dbynakuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCICHUA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAJIBHBIC U UPPAIlMOHATBHBIC YHCIIA.

Breimonuare apudmeTudyeckue JEHUCTBUS C  pallMOHAIBLHBIMU  YHCJIaMH,
coyeTass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYHCICHUS C
UppalMoHaIbHBIMU YUCIaAMHU.

HaxoauTh 3HadeHWsI CTENEHEW C MEIbIMU TOKAa3aTeIsIMU M KOPHEM,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyIJisIiTh  1EWCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUIAKY PE3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMS U HEPaBeHCTBA

Pewlate JMHENHBIE W KBaJApAaTHBIC YPaBHEHWS, YPAaBHEHUS, CBOISIIHMECS K
HUM, TIpOCTENIINE APOOHO-pAIIMOHATIBHBIE YPABHEHHUS.



Pemarh cucTteMbl IBYX ITWHEHHBIX ypaBHEHUH C JABYMs MEPEMEHHBIMU U
CHCTEMBI JIBYX YPaBHECHHIA, B KOTOPBIX OJTHO YPABHCHHE HE SBJISICTCS JTUHCHHBIM.

PemaTte TEKCTOBBIE 3amadyM adreOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHHSI UJTU CHCTEMBI JIBYX YPaBHEHUH C IBYMs ITEPEMECHHBIMH.

[TpoBoAMTH MpOCTEHIIIE UCCICIOBAaHUSI YPAaBHEHUH U CHCTEM YpaBHECHUH, B
TOM YHCIIe ¢ TPUMEHEHHEM TpadUIeCKUX MPEICTaBICHN (YCTaHABIUBATh, HMEET
J¥ ypaBHEHWE WM CHUCTEMa ypaBHECHUW PEIICHHS, €CIIM WMEET, TO CKOJIbKO, W
npouee).

Pemarp nuHeliHbIE HEpAaBEHCTBA, KBaJpaTHbIC HEpPaBEHCTBA, M300pakaTh
pelIeHre HEPaBEHCTB Ha YHCIIOBOW MPSMOM, 3alHMCHIBATh PEUICHUE C TTOMOIIBIO
CHUMBOJIOB.

Pemath  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMBI  HEPAaBCHCTB,
BKIIIOUAIONME KBAJpaTHOC HEPaBEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPAaBCHCTB Ha YHCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHUE C IIOMOIIEI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DyHKIUU

Pacrio3naBaTh (YHKIIMM W3YyYEeHHBIX BHJOB. [lOKa3bpIBaTh CXEMaTHUCCKH

pacrnoJioKeHUe Ha KOOPAMHATHON TUIOCKOCTU TpadukoB (GyHKIUN BUOA: y = kx, y
=kx+b, y=kix,y=ax2 + bx +c,y=x3,y= \/X, y = ||, B 3aBUCHMOCTH OT
3HauYeHUN KOA()PUITMESHTOB, ONMCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth U M300paXaTh CXEMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OMHCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIIHIA MO UX TpaduKkam.

Pacno3naBaTh KBajpaTHuyHyr0 (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaIPAaTUYHBIX (QYHKIMIA U3 peabHOM XU3HU, GU3HKU, TEOMETPHUH.

Yucii0BbIe MOCTAECAOBATEILHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpPecCUd Npu
pa3HBIX CrocoOax 3aaHusl.

BbIMONHATS  BBIYMCIEHHUS C  HCIOJb30BaHHEM (OpPMYJ n-ro 4jeHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YJI€HBI TMOCIEIOBATEIPHOCTH TOYKAMU HA KOOPIWHATHOM
MJIOCKOCTH.

Pematp 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMU, B TOM
YHUCJIe 33/1a4M U3 PEATbHOM JKM3HU (C MCIIOIB30BAHUEM KAJBKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosuuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBaume pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucna u BeiuncieHus. PanimoHanbpHbIC )5 | bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 YPaBHEHHA 1 HCPABCHCTBA 0 hitps:/m.eds0o.ru/7£415b90
bu6mmoreka [IOK
3 Anrebpandeckue BbIpaKCHUS 27 1 hitps://m.cdsoo.rw/7E41 5590
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakTuueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u Beluncnenus. KBaapatabie KOpHU 15 1 1 bubmorexa HOK
https://m.edsoo.ru/7f417af8
’ Yucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 1 1 bubmuorexa [JOK
IoKa3aTreyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | | bubnnorexa [HOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417at8
4 Anrebpanyeckue BbIpaKEHHUS. 15 | | bubnuoreka [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 | | bubnnoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 | | bubnuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 v .H 12 1 1
paBHEHHS U HepaBeHCTBA. HepaBeHcTBa hitps//m.cdsoo.ru/7f417af8
bu6mmorexa [IOK
o . 1
8 YHKUHH. OCHOBHEIC IOHATHA > 0 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o 4 1 1
? yHKUHH. THCTOBEIE GyHKIHH ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 I1 06006 6 | 1
OBTOPCHHE 1 0DODIIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 9 10




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Berunciienus. JleicTBUTEIbHBIC 9 | | bubnuorexa [JOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | 1 bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bub OK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTsa 16 1 1 htlfsz:I/I;Irf:cllcsi)Eru 17£41908
bubnunoreka LIOK
1 1
> Pyukin 16 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
1 1 1
6 YucroBble OCIE0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 7




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
Jara uudgpoBbie
Nen/m Tema ypoxka Kontpoabnbie IIpakTunyeckue
Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
1 IToHsiTHE pallMOHATIBHOIO YUCIIA 1
) Apudmernueckne IeHCTBUS C 1
) pauroHaTbHBIMU YUCIAMH
3 Apudmernueckne IeHCTBUS C 1
’ pauroHaTbHBIMU YUCIAMH
4 Apudmernueckue IeHCTBHS C 1
] paunroHaTbHBIMU YUCIIAMH
5 Apudmernueckue TeHCTBHS C 1
] panroHaTbHBIMU YUCIAMH
6 Apudmernueckne IeHCTBUS C 1
’ panroHaIbHBIMU YUCIAMH
7 CpaBHeHHe, yropsI0unBaHue 1
’ PAIMOHAIBLHBIX YKCEIT
3 CpaBHeHHe, yropsI0unBaHue 1
’ pauroHaIbHBIX YUCET
9 CpaBHeHHe, YIOPSI0UNBaHHUE 1
' panroHaIbHBIX YUCET
10. Pemenne ocHOBHBIX 3a/1a4 Ha Jpo0u, 1 Brbmorexa LIOK
IIPOLIEHTHI U3 peaﬂBHof/i MPaKTUKHA https://m.edsoo.ru/7f421 1de
11. Pemienue ocHOBHBIX 3a/1a4 Ha 1poou, 1 Brbmmorexa LIOK
MIPOLIEHTHI U3 peaﬂ},Hof/i IPAKTUKHA https://m.edsoo.ru/7f421 382
12. Pemienue ocHOBHBIX 3a/1a4 Ha Jpo0u, 1 brbmorexa LIOK
MIPOIICHTHI U3 PeATbHON TIPAKTHKA https://m.edsoo.ru/7f42154e
13. PemeHrie OCHOBHBIX 33124 HA JpOOH, 1 bubnnorexa [IOK




MIPOIIEHTHI M3 PeaThbHON MPAKTUKH

https://m.edsoo.ru/7f4218be

[Ipu3Haky AETUMOCTH, Pa3I0KEHHS Ha

14. MHOXHTENN HaTypaJIbHBIX YHCEII

1s. [Ipu3Haku AeIMMOCTH, PA3IOKEHUS HA
MHOHTENN HATypaJbHBIX YHCEI

16. KontponbHas padora mmo Teme
"PanronanpHbie uncaa"

17. BykBeHHBIE BBIpaKEeHUS

18. Dopmynbl

19. Dopmybl

20. Ilepemennsie. JlonmycTumble 3HAYECHNSA
MEPEMEHHBIX
IIpeobpazoBanne OyKBEHHBIX

21. BBIPAXKEHHI, PACKPBITHE CKOOOK H
IPUBEACHUE MTOJOOHBIX CIAraeMbIX
IIpeoOpazoBanue OYKBEHHBIX

22. BBIPAXKEHHI, PACKPBITHE CKOOOK H
NpUBEICHUE MTOIOOHBIX ClIaraeMbIX
IIpeoOpazoBanne OyKBEHHBIX

23. BBIPAXKEHHI, PACKPBITHE CKOOOK H
NPUBEACHUE MTOJOOHBIX CIATaeMbIX

’4. YpaBHeHwue, npaBuiia mpeodpa3oBaHus §
YpaBHEHUS], PABHOCHIIHOCTb YPaBHEHHUH

25 nepewemon petem e Bubmorena LIOK
T — https://m.edsoo.ru/7f41feec
JIuHeitHOe ypaBHEHUE C OJTHOU

26. HEPEMEHHOM, pELIEHUE JIMHENHBIX
ypaBHEHUI
JIuneiliHoe ypaBHEHHUE C OAHOMN

27. MIEPEMEHHOMN, pEeLIEHNE JIMHEHHBIX
ypaBHEHU I

28.

Pewienue 3a/1a4 ¢ NOMOIIBIO YpaBHEHUI




bu6mmoreka [IOK

29.
Pelenue 3a1a4 ¢ MOMOIIBIO yPAaBHEHHUI https://m.edsoo.ru/7f41fafa
30 bubnmoreka [JOK
' Peruenne 3a1a4 ¢ MOMOIIBIO ypaBHEHHI https://m.edsoo.ru/7f41fd70
31. Peuienune 3a1ay ¢ moMoIbIO YypaBHEHUN
3 KontponbHast pabora «YpaBHEHHS C
) OJTHOM TIEpEMEHHOI»
33. KoopauHata TOUKH Ha MPSIMOi
34 bubmuoreka [JOK
. YucnoBble IPOMEXKYTKH https://m.edsoo.ru/7f421382
35 bubmuorexa [JOK
. YucnoBble MPOMEXKYTKH https://m.edsoo.ru/7f42154¢
36 bubmuorexa [JOK
. PaccTosHne Mve KLY I‘BYM 1 TOIKaMu https://m.edsoo.ru/7f4218be
KOOPIAMHATHOM MPSIMOi
37. PaccTostHue MEXIy ABYMS TOYKaMH bubmmorexa [IOK
KOOPAMHATHOW TIPSIMOI https://m.edsoo.ru/7f42276e
38. [IpssMOyTOJIbHAS CHCTEMA KOOPIMHAT Ha bubmorexa [OK
TUIOCKOCTH https://m.edsoo.ru/7f422930
39. [IpssMOyTOJIbHAS CHCTEMA KOOPIMHAT Ha bubmorexa [IOK
TUIOCKOCTH https://m.edsoo.ru/7f422af2
40. Ipumepsl rpadUKOB, 3a1aHHbIX bubmorexa [IOK
hopmynamu https://m.edsoo.ru/7f422cc8
41. IprMepsl rpaduKoOB, 3aaHHBIX bubmorexa [IOK
hopmytamu https://m.edsoo.ru/7f422fca
42. ITpumepbl rpaduKoB, 3aTaHHBIX bubnnorexa IIOK
dhopmynamMu https://m.edsoo.ru/7f423182
43. UYreHue rpaKOB peasbHBIX bubnnorexa IIOK

3aBUCUMOCTEN

https://m.edsoo.ru/7f42432a




bu6mmoreka [IOK

44. YreHne rpaduKoOB peabHBIX
3aBHCUMOCTEH https://m.edsoo.ru/7f42464a
45 bubnmoreka [JOK
[onsaTue QyHKIMN https://m.edsoo.ru/7f424c12
16 bubmmoreka [JOK
I'padux QyHKIIH https://m.edsoo.ru/7f424fd2
47 bubmmoreka [JOK
CBoiicTBa QyHKIIHIA https://m.edsoo.ru/7f4251d0
48 bubmuorexa [JOK
CpoiicTBa QyHKIIHUIHA https://m.edsoo.ru/7f423312
49. Peanbubie 3aBucumoctu. [psmast u bu6muorexa LHOK
oOpaTHasi IPOMOPIIUOHATIBHOCTH https://m.edsoo.ru/7f4237fe
50 bubmuorexa [JOK
' Peanpnble 3aBucumocty. [Ipsmas u https://m.edsoo.ru/7f4239de
o0OpaTHasi PONOPLUUOHAIEHOCTH
51 Peanbnblie 3aBucumoctu. [psimas u
’ o0parHas IPONOPIHOHAIBLHOCTH
57 Peanbnblie 3aBucumoctu. [psimas u
' 00paTHasi IPONOPIUOHAIBHOCTH
53. Jluneiinas GyHKUUs
>4. Jluneitnas hyHKIUS
55 [MocTpoenue rpaduka TMHEHHON bub6nnorexa IIOK
¢$hyHKIMN https://m.edsoo.ru/7f420482
56 [ocrpoenne rpaduka TMHEHHON
' GyHKIMM
57 bubnmoreka [JOK
. I'padux pynxmmu y =[x| https://m.edsoo.ru/7f42064e
53 bubnuotexa [JOK

'paduk pyHkmn y =[X|

https://m.edsoo.ru/7f420806




bu6mmoreka [IOK

59. Kontponbnas pabota o teme
"Koopaunats! u rpadpuku. OyHKIuu" https://m.edsoo.ru/7f4209a0
60 bubnmoreka [JOK
Crernens ¢ HATYPAIbHBIM MOKAa3aTeNeM https://m.edsoo.ru/7f420e6e
61 bubmmoreka [JOK
Crernenb ¢ HATYPaIbHBIM MOKAa3aTeNeM https://m.edsoo.ru/7f427¢32
62 bubmmoreka [JOK
Crernens ¢ HATYpaIbHBIM MOKAa3aTeNeM https://m.edsoo.ru/7f427e8a
63 bubmuorexa [JOK
Crernens ¢ HAaTYpaJIbHBIM TTOKA3aTeNEM https://m.edsoo.ru/7f42836¢
64. CreneHb ¢ HAaTYpalbHBIM II0Ka3aTeaeM
65 CBoiicTBa cTENEHH ¢ HATYPaJIbHBIM
' nokasarelsieMm
66 CBoiicTBa cTENEHH ¢ HATYPaJIbHBIM
' oKasaresneMm
67. CBolicTBa CTENICHH C HATyPaJIbHBIM bubmmorexa [IOK
[TOKA3aTEeJIEM https://m.edsoo.ru/7f4284de
68. KonrpossHas padora «CrerneHs u eé but6mmoreka [IOK
CBOICTBa» https://m.edsoo.ru/7f42865a
69 bubnuotexa [JOK
" Muorouiens! https://m.edsoo.ru/7f4287d6
70 C110’KEHNE, BBIYUTAHHE, YMHOKEHHE
] MHOTOYJIEHOB
71 CnoxeHune, BBIYMTAHUE, YMHOKEHHE
' MHOTOYJICHOB
72. CnoxeHune, BBIYMTAHUE, YMHOKEHUE Bubmorexa [OK
MHOT'OYJIEHOB https://m.edsoo.ru/7f421044
73. CrnokeHue, BoIYMTAHUE, YMHOKEHUE Bubmorexa [OK
MHOTO4JICHOB https://m.edsoo.ru/7f41de76
74.

Kontponbnas padbota «/leiicTBus ¢




MHOTOYIeHAMM» 1

75 bubnmoreka [JOK
®DopMyIIBI COKPAIIEHHOTO YMHOXKEHUS https://m.edsoo.ru/7f41dff2
76. @opMyJIbl COKPAIIEHHOTO YMHOKEHHUS
77. @DopMyJIbl COKPAIIEHHOTO YMHOKEHHUS
78. DopMyIIbl COKPAIIEHHOTO YMHOXKEHHS
79 bubmmoreka [JOK
DopMyITBl COKPAIIEHHOTO YMHOXKEHHUS https://m.edsoo.ru/7f41el6e
80. Pa3znosxeHne MHOTOWIEHOB Ha Bu6muorexa LHOK
MHOKHUTEIN https://m.edsoo.ru/7f41e42a
81. Pa3jiokeHne MHOTOYIEHOB Ha bubmoreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f41e8a8
82. PasnoxeHne MHOTOWICHOB Ha bubmorexa [IOK
MHOXKHTEJIN https://m.edsoo.ru/7f41ed80
83 Pa3znoxenue MHOro4J€HOB HA
' MHOKUTEIH
84. KonrposbHast paboTa 1o teme bubmorexa [OK
" AnreOpandyecKue BeIpaKeHus" https://m.edsoo.ru/7f41ea24
85 JIuneliHoe ypaBHEHUE C IByMs
' HIEPEMEHHBIMH U €ro Tpaduk
6. JluneiitHOE ypaBHEHHUE C ABYyMS bubmoreka [IOK
MePEeMEHHBIMH U €r0 rpad K https://m.edsoo.ru/7f41ef06
87. Cucrema IByX JHHEWHBIX YPaBHEHHUN C
JBYMsI IEpEeMEHHBIMU
8. CucreMa JByX JIMHEHHBIX YPaBHEHHH C bubmorexa [IOK
JIByMsI TIEPEMEHHBIMH https://m.edsoo.ru/7f41f078
89. Cucrema JByX JIMHENHBIX YPaBHEHHH C bubmmorexa [IOK

JABYMS IIEPEMCHHBIMHA

https://m.edsoo.ru/7f41f1fe




bu6mmoreka [IOK

90. CucreMa 1ByX JIMHEWHBIX YPaBHEHUI C 1
JByMsI IEPEMEHHBIMH https://m.edsoo.ru/7f427282
91 | bubmuorexa [JOK
' Pemenne cuctem ypaBHeHUI https://m.edsoo.ru/7f427412
92 | bu6mmoreka [JOK
' Pemienne cuctem ypaBHEHUH https://m.edsoo.ru/7f426d1e
93. Pewenue cucreM ypaBHEHUH 1
94. Pewenue cucrem ypaBHeHUH 1
95. Pewienue cucteM ypaBHEHUI 1
9% Kontposbras pabora mo teme "CrucTeMbl 1 bubnuorexa [JOK
' JTMHEHHBIX ypaBHEHUH" https://m.edsoo.ru/7f41£50a
97 WroroBast KOHTpOJIbHAsE paboTa / 1 bubnuorexa [JOK
' Bcepoccuiickas nmpoBepouHas pabora https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHATUN U
98. METOJIOB Kypca 7 Kitacca, 00001eHre 1
3HAHHUU
9. meroton kypen 7 kraees. obotene | Butmmorexa LIOK
' OB KYP ’ https://m.edsoo.ru/7f429f32
3HAaHUHU
100, weroton kypes T e, oGoGuctIE | Bumorexa [1OK
) N P ’ https://m.edsoo.ru/7f42a0e0
3HAHMI
101, weroton kypes 7 sees 060G | bumorexa LIOK
. ’ https://m.edsoo.ru/7f42a27a
3HaAaHUU
102, weroton kypes T sees, oG0St | Bumorexa LIOK
) . yp ’ https://m.edsoo.ru/7f42a900
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Konrpouabsnesie IIpakTuuyeckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 Anrebpanyeckas 1poohb 1
P AP https://m.edsoo.ru/7f42d452
) JlomycTUMbIe 3HAYCHUSI IEPEMEHHBIX, 1 bubnuorexa [JOK
BXOJIAIINX B alreOpandecKue BHIPAKESHUS https://m.edsoo.ru/7f42eaaa
3 JlommycTiMble 3HaYSHUS IePEeMEHHBIX, 1
BXOJISIIINX B alreOpanyecKue BIPAKCHUsI
4 OCHOBHOE CBOICTBO anrebpanveckoi Apoou 1
5 Coxkpamenue apobeit 1
6 CokpaleHue apooeit 1
7 Coxkpamenue npobeit 1
8 CroxeHune, BBIYUTaHUE, YMHOKEHHE U 1
JiesieHne anredpanyeckux apodei
9 CroxeHune, BBIYUTAHUE, YMHOKCHUE U 1
JiesieHne anredpanyeckux apodei
10 CroxeHne, BBIYUTaHUE, YMHOKCHHE U 1 bubnuotexa [JOK
JIeJIeHne anre0pandecKux apodei https://m.edsoo.ru/7f42d862
11 CroxeHune, BBIYUTAHUE, YMHOKCHUE U 1 bubnuotexa [JOK
JieJIeHne anredpandecKux apodei https://m.edsoo.ru/7f42d862
12 ITpeobpa3oBaHue BRIPAKECHUIA, COIEPIKAIINX 1 bubmmoreka [JOK
anredpandeckue Apoodu https://m.edsoo.ru/7f42dd26
13 ITpeobpa3oBaHue BRIPAKECHUIA, COIEPIKAIINX 1 bubmmoreka [JOK
anredpamdeckue npoou https://m.edsoo.ru/7f42ded4
14 I[Ipeo6pa3oBaHKe BHIPAKEHUIL, COMEPKALIUX 1 bu6nuoreka [IOK




anreOpamdeckue apoodu

https://m.edsoo.ru/7f42e0be

DYHKINH, ONUCHIBAIOIIKE TIPSIMYIO 1 Bu6morexa LIOK
15
0OPATHYIO IPONOPUHOHA HEIE https://m.edsoo.ru/7f42262
3aBMCHMOCTH, UX rpaduKu
16 r 5 bubmuorexa [JOK
HHephona https://m.edsoo.ru/7f4354a4
17 r 5 bu6mmoreka [IOK
Hiephona https://m.edsoo.ru/7f436098
18 KonTtposnbhas pabora mo teme bubnnoreka [JOK
"Anrebpandeckas 1pooOp” https://m.edsoo.ru/7f435648
19 K . bubmuorexa [JOK
PPATHEI KOPEHy 13 He https://m.edsoo.ru/7£435648
20 H 5 bu6mmoreka [IOK
OIITHE 05 HpPALHOHATLHON THEHE https://m.edsoo.ru/7f435648
21 JlecsTHYHBIC TPUOTMKESHUST bubnuorexa [JOK
WppalMOHATBHBIX YHCET https://m.edsoo.ru/7f43599a
2 JlecsaTUYHBIC TPUOTHKESHUS bubnuotexa [JOK
WppaIlMOHATBHBIX YUCEI https://m.edsoo.ru/7f435ed6
23 JIeHCTBUTENBbHBIE YHCIIA
24 CpaBHEHHE JIEHCTBUTENBHBIX YHCET
25 C . bubmuorexa [JOK
paBHEHME JIEUCTBUTEIBHBIX YUCEI hitps://m.edsoo.ru/TFA26d38
26 A . . bubmuorexa [JOK
PHMETHHECKIH KbapaTHBH Kopeih https://m.edsoo.ru/7f42fd38
27 v . bubnuoreka [IOK
papticHyie prAa x= =4 https://m.edsoo.ru/7f42ec80
8 CaoiicTBa apu(h)METHIECKHUX KBAIPATHBIX bu6mmoreka [IOK
KOpHE#H https://m.edsoo.ru/7f430382
29 CaoiicTBa apu(h)METHIECKHUX KBAIPATHBIX




KOpHEeM

[IpeobpazoBaHue YUCIIOBBIX BBIPAKCHUH,

30 COZIepXKalIuX KBaJAPaTHbIE KOPHU
31 [IpeoOpa3oBaHKe YMCIOBBIX BHIPAKEHHMIA, bu6mmoreka [IOK
colepKalux KBaJpaTHbIC KOPHU https://m.edsoo.ru/7f4308e6
32 [IpeobpazoBaHue YUCIOBBIX BRIPAKEHUH, bubnunoreka 1IOK
colepKaIlux KBaJpaTHbIC KOPHU https://m.edsoo.ru/7f430a8a
33 Ppaux gyt y =x* ngg/jl;?:;sigg/l;mmfm
2 Oynkmmn y =x2,y =x3, y = VX, y N x5 bu6mmoreka [JOK
;};&;{i)::;;l;loe PEIICHIE YPaBHCHHIH 1 CHCTEM https://m.edsoo.ru/7f430f44
35 Kontponsnas padora "KsaxpaTHsie KopHu" Bubmiorexa LIOK
https://m.edsoo.ru/7f43128c
36 KsaaparHoe ypaBHeHHe Bubmiorexa LIOK
https://m.edsoo.ru/7f4315c0
37 HenonHoe kBapaTHOE ypaBHEHME bubmmoreka LIOK
https://m.edsoo.ru/7f4318c2
38 HenonHoe kBaipaTHOE ypaBHEHME bubmmoreia LOK
https://m.edsoo.ru/7f431a20
39 dopmyita KOpHE KBaJpaTHOTO ypaBHEHHS bubmmoreia LIOK
https://m.edsoo.ru/7f43259c
40 dopMyia KOpHEH KBaJpaTHOTO YPaBHEHHUS bubmmorexa LIOK
https://m.edsoo.ru/7f432736
41 dopMyiia KOpHEH KBaJPaTHOTO YPaBHEHHUS bubmorexa LIOK
https://m.edsoo.ru/7f432736
bubmmoreka [JOK
42 Teopewma Biiera https://m.edsogru/7f43 1d36
43 Teopema Buera bubnmorexa LOK

https://m.edsoo.ru/7f42eela




Pewienre ypaBHeHMH, CBOISAIIMXCS K

bu6mmoreka [IOK

44
KBa/IpaTHBIM https://m.edsoo.ru/7f42eela
45 Perienne ypaBHEHHH, CBOSIIMXCS K bubmuorexa [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f42eela
46 Ipocreiimme apoOHO-PAIHOHATEHEIE bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 [Ipocreiimme ApoOHO-pAIIHOHATIBHBIE bubnuorexa LIOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
48 PeleHne TEKCTOBBIX 3334 € IIOMOLIBIO bubnunorexka [JOK
KBaJpaTHBIX YPABHEHUI https://m.edsoo.ru/7f42f5a4
49 PeleHne TEKCTOBBIX 3334 € IIOMOLIBIO bubnnoreka [JOK
KBaJIpaTHBIX ypaBHEHU https://m.edsoo.ru/7f42fef0
50 KonTponsHas pa6ora 1o Teme "KpagparHblie bubmuorexa [JOK
ypaBHEHHS" https://m.edsoo.ru/7f430076
51 K % T bubmuorexa [JOK
BAAPSTHAHI Tpexiet https://m.edsoo.ru/7f43¢542
59 K o bu6mmoreka [IOK
BA/IpATHEI Tpextiler https://m.edsoo.ru/7f43c3d0
53 PasjioeHne KBapaTHOro TPEXUIEHA Ha bu6mmoreka [IOK
MHOXHTEIN https://m.edsoo.ru/7f4328c6
54 PasioxeHue KBaJIpaTHOro TpEXWIEeHa Ha bubmmoreka [JOK
MHOXKUTEIN https://m.edsoo.ru/7f432bbe
JIuneliHoe ypaBHEHUE C ABYMS BuGuorexa [IOK
55
MEPEMEHHBIMH, €T0 EpaQ)mc, MIPUMEPHI https://m.edsoo.ru/7f42f75¢
pellieHrs yPaBHEHHUH B IEIBIX YHCITAX
JInHeliHOEe ypaBHEHUE C IBYMS Bu6muorexa [JOK
56
MepEMEHHBIMH, €T0 Epa(pmc, PUMEPBI https://m.edsoo.ru/7f42f8f6
pelleHns ypaBHEHHUH B TEIBIX YHCTaX
57 JIuHelHOe ypaBHEHHE C BYMSI bubnmoreka [JOK

MEPEMEHHBIMH, €r0 rpaduK, IPUMEpPHI

https://m.edsoo.ru/7f4301{2




pPEIICHUA ypaBHeHI/Iﬁ B IICJIBIX YHCJIaX

Pemrenue cuctem IByX JTMHEUHBIX

>3 YpaBHEHHUH C IByMsI TIEPEMEHHBIMH
59 Pewenne CHCTEM JIBYX JIMHEHHBIX
YpaBHEHHUH C IByMsI IEPEMEHHBIMH
60 Pewenne CHCTEM JIBYX JIMHEHHBIX
ypaBHEHUH ¢ ABYMs NEPEMEHHBIMU
61 HpI/IMepvaemeHm{ CHUCTEM HEJIMHEHHBIX
ypaBHEHUH ¢ ABYMs NEPEMEHHBIMU
62 HpI/IMepI)vaCIHeHI/IH CHCTEM HEJIMHEWHBIX
ypaBHEHUI ¢ ABYMs EpEeMEHHBIMU
I'paduueckast ”HTEpHIpeTalHsI ypPAaBHEHUS C
63 JBYMS [IEPEMEHHBIMU U CHCTEM JIMHEMHBIX
YpaBHEHUH C IByMsI TIEPEMEHHBIMH
I'padmyeckas nHTEpIIpETaNINIS yPaBHEHWIS C
64 JBYMsI IEPEMEHHBIMU U CHCTEM JINHEHHBIX
ypaBHEHUI ¢ ABYMs EpeMEHHBIMU
65 Pemenue TEKCTOBLIX 3a]1a C OMOLIbIO
CUCTEM ypaBHEHUI
66 Pelienne TeKCTOBBIX 33124 C TIOMOIBIO bubnnorexa [IOK
CUCTEM ypaBHEHUI https://m.edsoo.ru/7f43d6d6
67 Pelienne TeKCTOBBIX 33124 C TIOMOIBIO bubnnorexa [IOK
CHUCTEM ypaBHEHUI https://m.edsoo.ru/7f43d6d6
68 KOHTpOJII:ijiH pabora "Cucrtemsl
ypaBHEHUI
69 UrcnoBble HEpPAaBEHCTBA U MX CBOWMCTBA
70 HucnoBble HEPABEHCTBA U UX CBOMCTBA
71 HepaBencTBo ¢ 01HOI nepeMeHHOM
7 JIunelHb1e ElepaBeHCTBa C OTHOU
MIEPEMEHHOM U UX pelIeHne
73 JIunelinble HEpaBEeHCTBA C OAHOU

[IEPEMEHHON U UX pelIeHUE




JIuHeitHbIe HEpaBEHCTBA C OJTHOU

bu6mmoreka [IOK

74 .
MIEPEMEHHON U UX peleHue https://m.edsoo.ru/7f42c692
75 CucTeMbl JIMHEHHBIX HEPABCHCTB C OIHOM bubaunoreka 1IOK
MIEPEMEHHON U UX peleHue https://m.edsoo.ru/7f42c840
76 CucteMbl TUHEHHBIX HEPABEHCTB C OJAHOU
MepEeMEHHOMN U UX pelIeHue
77 CucTeMbl JIMHEHHBIX HEPABCHCTB C OIHOM bubaunoreka 1IOK
MIEPEMEHHON U UX peleHue https://m.edsoo.ru/7f42cb88
o9 Nzobpakenne pemeHus TMHEHHOTO § Bu6moreka [JOK
HEPABEHCTBA 1 MX CHCTEM HA HCIIOBOH hitps:/m.edsoo.ru/7f42cd2c
psSIMOM
N3obpaxenne pemieHs THHEHHOTO
79 HEPABEHCTBA U UX CHUCTEM Ha YKCIIOBOMI
psAMOI
30 KontponbHas paboTta 1o Temam bubimoreka IIOK
"HepasenctBa. Cuctemsl ypaBHeHHN" https://m.edsoo.ru/7f42c9e4
31 - b bu6mmoreka [IOK
OHATHC QYHKLHH https://m.edsoo.ru/7f42c9e4
82 OOnacTpb onpeeNieHns: © MHOKECTBO
3Ha4YeHUi QyHKIMK
bu6mmoreka [IOK
83 i
Crioco0ut sazantis Gy https://m.edsoo.ru/7f433¢12
bu6nmoreka [JOK
84 r
pacuic ymkit hitps://m.edsoo.ru/7f433d84
85 CaotlicTBa QyHKINH, NX OTOOpaKEHHE HA
rpaduke
86 UreHue u moctpoeHue rpapukoB QyHKIHH
87 [Mpumeps! rpadukoB QyHKIHA,
OTPAKAIOIIUX PEATbHBIE MTPOLIECCHI
88 KonTtposnbhas padora "dyHkuun"
89 CrerieHs C 1ebIM MOKa3aTeneM




CrannapTHas 3anmich yncia. Pazmepsl
00BEKTOB OKPYKAromero Mupa (ot

bubmuorexa [JOK

90 1
ANIEMEHTAPHBIX YaCTHI] IO KOCMHYECKUX hitps-//m.edsoo.ru/Ti434bbe
00BEKTOB), JUTUTEIBHOCTH MPOLIECCOB B
OKPY’KaIOIIEeM MHUPE
91 CBoiicTBa CTENEHH C IIEJIBIM MIOKa3aTeaeM 1
9 Choi 1 bubmuorexa [JOK
BOWCTBA CTEIECHH C LICJIBIM MTOKA3aTeIeM hitps://m.cdsoo.ru/ 743432
93 Choi 1 bu6mmoreka [IOK
BOICTBA CTCIIEHH C [IEJIBIM [TOKA3aTeIeM hitps-//m.cdsoo.ru/Tf434572
94 Choi 1 bubmuorexa [JOK
BOICTBA CTCIEHH C [IEJIBIM MTOKA3aTeIeM hitps-//m.cdsoo.ru/7f434d38
95 Choi 1 bubmuorexa [JOK
BOWCTBA CTCIIEHH C LIEJIBIM [TOKa3aTeIeM hitps-//m.cdsoo.ru/7f437 1aa
bubmuorexa [JOK
96 " " 1
Konmporbiiast padora "Creneti https://m.edsoo.ru/7f434eb4
IToBTOpEHKE OCHOBHBIX MOHATUA U METOJIOB
97 KypcoB 7 u 8 kiaccoB, 0000IIeHIEe 3HAHUI / 1
Bcepoccuiickast mpoBepouHas paborta
98 Utorosas KOHTpoJbHas pabora / 1 bubnuorexa LIOK
Bcepoccuiickas mpoBepouHas pabora https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATHI H METOOB 1 bubnmnoreka [JOK
KypcoB 7 U 8 Kj1acCOB, 0000IICHNE 3HAHHI https://m.edsoo.ru/7f437510
100 [ToBTOpEHHE OCHOBHBIX MOHATHIT K METOJIOB 1 bubmmorexa LIOK
KypcoB 7 u 8 kiaccoB, 00001IeHe 3HAHNHT https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHHE OCHOBHBIX MOHATHI U METOI0B 1 bubnmuorexa [JOK
KypcoB 7 u 8 kiaccoB, 00001eHre 3HAHNHT https://m.edsoo.ru/7f436b88
102 [ToBTOpEHHE OCHOBHBIX MOHATHI U METOI0B 1 bubmuotexa [JOK
KypcoB 7 u 8 kiaccoB, 000011eHr e 3HAHUI https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 102




[NPOT'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbBIC U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEILHBIX YHCEI;
JIEUCTBUTEIBLHEIC YHCIa KaK
OECKOHEUYHBIE NECATUYHBIEC TPOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM J€HCTBUTEIBHBIX
4YyCel U MHOKECTBOM TOYEK
KOOPJMHATHON IIPSAMOM

CpaBHeHUE IENCTBUTENBHBIX YUCEIL,
apupMeTHuecKue IeicTBUS C
JEHCTBUTEIIHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTb HpI/I6J'II/I)KCHI/IH

Oxpyrienue yucen

Oxpyrienue yncen

10

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIICHUN

IIpukuka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JIuneiinoe ypaBHeHue. Pemenue

bu6mmorex [IOK




YpaBHEHUH, CBOJAIIUXCS K TUHEHHBIM

JInneiinoe ypaBHeHue. Pemenne

https://m.edsoo.ru/7f43bf66

11 . .
YPaBHEHUH, CBOAAIIMNXCS K JIMHEUHBIM
KBagparnoe ypaBHenue. Pemenue
. bubnunorexka [HOK
12 YpaBHEHUH, CBOJALLINXCS K &
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHnue. Penienne BuG 1OK
. nonnoTexa
13 YpaBHEHUH, CBOASAIINXCS K
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
bubnnoreka [JOK
14 bukBaspaTHbie ypaBHEHUs 1
https://m.edsoo.ru/7f43c3d0
bubnnoreka [JOK
15 bukBapaTHble ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENIEHEN
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKHUTEIH
13 Pentenune 1po6GHO-paiOHAIBHBIX bubnnorexka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paiioHaNIbHBIX bubnuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJI0M
)1 Pemenye TeKCTOBBIX 3a1a4
anreOpanyeckuM METOJI0M
22 Pemrenyie TeKCTOBBIX 3a7a4




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KontponbHas pabora o Teme

23 " . -
VYpaBHEHHUs ¢ OHOM NEPEMEHHON
24 YpaBHeHUE C 1ByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
75 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pEeLICHHUE
7 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 CucremMa 1ByX JIMHEHHBIX yPaBHeHI/IfI
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX nn};{i;goe, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B aBHEHUN,
31 OJIHO U3 KOTOPBIX HH};{)(GI?;IIEOC, a apyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTEIIEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENIEHU
34 ['padmueckas uHTEpIpETALUS




CUCTEMbI YpaBHEHHH C IByMS
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocodbom
36 Pemenue TekcTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no teme
"CucreMsl ypaBHEHUI"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinble HEpaBEHCTBA C OJJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bu6mmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
44 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U UX PELLICHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexa [JOK

perieHue

https://m.edsoo.ru/7f43b21e




KBa,I[paTHBIC HCpaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
50 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
I'padmyeckas uaTepIpeTaUs
51 ngg)BeHCTB u CI/ICTSMILGP:BGHCTB c bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALIUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"Hepasencrtna"
54 KBanparuunas ¢pynkuus, e€ rpagux u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396c6
55 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPLUINHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo.ru/7f439eb4
53 [Tapa6ona, KOOpAUHATHI BEPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuorexa [IOK

napadoIIbl, 0Cb CHMMETPHUH 11apadoJIbl

https://m.edsoo.ru/7f43a3le




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526
2 [Tapabosna, KOOpAUHATHI BEPILNHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku dynaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
67 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [ToasTHE YKCITIOBOM bu6mmoreka [JOK
MOCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue MociIeq0BaTEIbHOCTH
71 peKyppeHTHOI popmyioif n bubnmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uneHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuorexa [IOK
porpeccuu https://m.edsoo.ru/7f43t3b4
74 DopMyIbl N-TO 4IECHA bubnuorexa [IOK




75

76

77

apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMysIbl N-TO YJIeHa
apupMETUUECKON U TEOMETPUUECKON
MIPOTrPecCcuii, CyMMBbI MIEPBBIX N
YWIEHOB

®opMyIIbl N-TO YJeHa
apuQMeTUYECKOI U TeOMEeTPUUECKOI
[IPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyIbl N-TO YWICHA
apu(MeTHUECKON U reOMeTPUIECKON
IIPOrPeCCUil, CyMMBI IIEPBBIX N
YWICHOB

https://m.edsoo.ru/7f43f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72e

78

@opMyIbI N-TO YIECHA
apupMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxeHue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOrpeccuil TOUKamMu Ha
KOOPJMHATHOM MJIOCKOCTH

80

N3o00pakenne 4ieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CroxHbI€ NPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

Cro’xHbI€ IPOLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

88

KontponbHas pabora o Teme

"YucII0BBIE TOCIEA0BATEIHHOCTH'

[ToBTOpEeHME, 0000IICHUE U
cHcTeMaTH3amus 3HaHuH. 3aInch,
CpaBHEHUE, JCHUCTBUS C
JIEACTBUTEILHBIMU YU CIIAMU,
YUCJIOBas Ipsimast

[ToBTOpEHME, 0000IICHUE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHONICHHUS, TTPOTIOPITUN

[ToBTOpEHME, 0000IICHUE U
CHUCTEMATH3AaLUs 3HAHU.
Oxkpyrienue, npuOIMKeHne, OleHKa

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3371a4 aprU(PMETHUECKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anusa 3Hanni. Pemenne
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CII0co00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CII0COO0M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPQXCHHM, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IICHUE U

90 CHCTEMAaTH3alLMsl 3HAaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHH, TOMYCTHMbIE 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

03 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpa3zoBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE U

o4 CHUCTEeMaTH3als 3HaHU. bu6mmoreka [IOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXECHH, TOMYCTUMbIE 3HAYECHUS
[ToBTOpenue, o6obIIeHNE 1

05 cucremarusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpenue, o6obIIEHNE 1

96 cucremaTusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOWCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

97 cuctemaTusanus 3Hanuil. OyHkuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpenwme, 0600IIEHNE U bubnuotexa [JOK




cucTtemMaTu3anus 3HaHui. OyHKIWK:
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAHUH.

https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK

99 I'padpuaeckoe pernieHue ypaBHEHUN 1 ! https://m.edsoo.ru/7f445516
WX CHCTEM
[ToBTOpEeHME, 0000IICHUE U

100 CUCTEeMaTH3aIMs 3HAaHHH. |
['padmyeckoe penieHue ypaBHEHHU U
UX CUCTEM

101 Hroroas xouTpoasHas pabora 1

102 O6OGI£IGHI/I€ Y CHCTEMAaTHU3AIINS |
3HAHHUN

OBILEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Hucna 1 BIYUCICHUS
. BoinonHsATe,  coyeras  yCTHbIE UM I[HUCbMEHHBIE  HPHUEMBI,
' apupmMeTHUecKue JeCcTBUS C pallMOHATIbHBIMU YUCIAMU
HaxomuTe ~ 3Ha4YeHWsT  YMCIOBBIX  BBIPAXKCHWM,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OObIKHOBEHHBIE U JECITUYHbIE IpOOU
Ilepexoguts 0T omHOM QopMbl 3amMcH 4YMcenl K  JApYroi
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECSITUUHYIO JIpOOB)
1.4 CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUAKY U OLEHKY pe3y/lbTaTa BBIYMCICHHUI, OLEHKY
1.6 3HAQYEHWM YHMCIIOBBIX BBIPDAXKECHMI. DBBINONHATE JIEWCTBUSA €O
CTETEHSIMH C HAaTypaJIbHBIMH ITOKa3aTeIsIMU
L7 [IpuMeHATh NpU3HAKU JAECITUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEll
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbIE C
OTHOIIIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYUH,
1.8 MPOLIEHTAMHU, HHTEPIPETHUPOBATh pE3YNIbTAaThl pEIIeHUs 3aaad ¢
y4€TOM OTpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMAaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
51 Hcnonp3oBarh anreOpamveckyr0 TEPMUHOJOTHIO W CHMBOJHKY,

MPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa




22

23

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJaHHBIX
3HAQUYEHMSIX MTEPEMEHHBIX
BeImonHATE TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKECHHUS B MHOTOWICH

IIPHUBCACHUEM HO,Z[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

24

BbINOMHATE yMHOKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOWIEH, NPUMEHATh (HOpMYJbl KBajapara CyMMbl M KBajpara

Pa3HOCTH

2.5

OCYH.[CCTBJ'IS[TL Pa3I0KEHUE MHOTOYJICHOB HA MHOXHUTEIIN C ITIOMOIIBIO
BBIHECEHUS 3a CKOOKU O6HIGFO MHOXHUTCJIA, TPYINIIMPOBKU ClIaracMbiX,

MpUMeHEeHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB Hp606p330BaHI/I${ MHOT'OWICHOB JJIA PCIICHUS PaA3JIUMYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMU I10KA3aTEISIMHU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOW, IPUMEHSI
IIpaBUJjIa MEepexoia OT UCXOJHOIO0 YPaBHEHHs K PaBHOCHUIBHOMY €MY.
[IpoBepsTh, ABAAETCS U YACIO KOPHEM YPABHEHUS

[IpumensaTs rpaduueckue METOAbl TPU  PEIIEHUU JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

34

[TonGupath npuMepsl Hap YUCEN, ABJISAIOIUXCS PEIIEHUEM JTUHEHHOTO
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOPAMHATHOMN MIIOCKOCTH IpaduK JTMHEHHOTO ypaBHEHUS C
IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpapuKOM, MPHUBOJIUTH NPUMEPHI

pelIeHns] ypaBHEHUS

3.5

3.6

Pemate cucrtemel ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMA IICPEMCHHBIMU,

B TOM YHCJIEC TPaPUIECKH
CocTaBisaTh W pemaTh JUHEHHOE YPAaBHEHHE WJIM CHCTEMY JIMHEHWHBIX
yYpaBHEHUH IO YCJIOBHIO 3aJa4l, HHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHbIN pe3ynbTar

Koopaunats! u rpaduku. OyHKIIMN

4.1

N3o0pakaTh Ha KOOPAWHATHON NPSIMOM TOYKHU, COOTBETCTBYIOIIHE
3alaHHbIM KOOpJAWHATaM, Jy4HU, OTPC3KHU, HHTCPBAJIbI, 3allMCHIBATH

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe




OTtMeyaTh B KOOpHHHaTHOfI INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpJAUHaTam
43 Crpoutsb rpaduku uHerHbIX (yHKkuuid. Ctpouts rpadux GpyHKIHH Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauth 3HaueHre GyHKIUH 110 3HAYSHUIO €€ apryMeHTa
[lonumarps rpaduueckuii crmoco0 TpPEICTaBICHUS U aHaIM3a
4.6 nH(OpMaNMK, W3BIEKATh W HWHTEPIPETHPOBATh HH(POpPMAIHIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon N
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA
pe3yJabrara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayalibHble  MPEJICTABIEHUS O  MHOXECTBE
. JNENCTBUTENBHBIX YHCEIN JJI CPAaBHEHUS, OKPYTJICHUS] U BBIUUCIICHUH,
. n300pakaTh JIEHCTBUTENbHBIE YHCIAa TOYKAMU HAa KOOPJIMHATHOMN
psAIMON
[IpumenaTp TOHATHE apUPMETHYECKOTO  KBAJIpPaTHOTO  KOPHS,
- HaXOJIUTh KBaJpaTHbIE KOPHHU, HCIONB3Yysd TMPH HEOOXOAUMOCTH
' KaJIBKYJIATOP, BBIOTHATH TPEOOPa30BaHUs BBIPAXKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHU, UCTIOJIB3Ysl CBOMCTBA KOPHEU
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCET C TOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKAa3aTelieM, BBINOIHATh
2.1 npeoOpa3oBaHMsl BBIPAKEHUM, COACPKAIIMX CTEIEHH C IEJIBIM
MoKa3aTeaemM
55 BBIIONMHATE ~ TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PAIIUOHATBHBIX

BBIPQKCHHII HA OCHOBE TMpAaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U




anre0pandecKuMu IpoosMu

2.3

PaCKJ'Ia,I[BIBaTB KBa,I[paTHBIfI TpéXLIJ'IeH Ha MHOKHTCIIN

24

3.1

3.2

33

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUI IS PEIICHUs Pa3IHYHbIX

3a/1a4 U3 MAaTEeMAaTHKU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YpPAaBHEHHWS U  PALMOHAJIBHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

IIpoBoguTh npoOCTEHIIME HCCIENIOBAaHUS YPAaBHEHUH U CHCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
IpeCTaBIeHUN (yCTaHAaBIUBaTh, UMEET JM YpaBHEHHE WM CUCTEMa

YPaBHEHUH pelLleHus], €CJIU UMEET, TO CKOJIbKO, U IIPOYEee)

[lepexomuth OT clIOBeCHOH  (OpPMYIHpPOBKM  3amadu K e
anredpanvdeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOJ'Iy‘ICHHBIﬁ pe3yiibTat

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Uil CPABHEHUS, OLIEHKH,
pelaTh JIMHENHbBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTFOCTPAllMI0O  MHOXECTBA  PELICHUM
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIUOHAIBHBIE TOHATHS U S3BIK
(TepMUHBI, CHMBOJMYECKHE OOO3HAYCHMsI), OMPEACNATh 3HAUCHUE
(GyHKIMM TIO 3HAYEHWIO apryMEHTa, OMpPENeNsiTh CBOWCTBA (DYHKITUH

o e€ rpaduky

4.2

kix

Ctpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUJA:
y=k/x

, ¥y =Xy = X% y = [X|, onuchIBaTh CBOMCTBA YMCIOBONW (PyHKIMH 1O €€
rpaduxy




9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIIOPpAAOYMBATH pallMOHAJIBHBIC W HPpallOHAJIBHBIC

qucia

BreimonaaTe apI/I(bMeTI/I‘ICCKI/Ie I[CﬁCTBPIH C pallMOHAJIbHBIMH YU CJIaMU,
COoUCTast YCTHbIC U INHUCbMCHHBIC HpI/IéMLI, BBIIIOJIHATD BBIYUCICHUA C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHCfI,

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

OprrJ'ISITB HeﬁCTBHTCHBHbIe YucCia, BbIIIOJHATD IPUKUIKY pE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/IH 1 HECPABCHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YpPaBHEHWs, YpaBHEHUS,

CBOJAIINCCA K HUM, HpOCTeI\/'IH_II/Ie ):[pO6HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

22

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3aMaun anreOpandecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBJICHHUS] YpaBHEHHS WM CHCTEMbI JIBYX YpPaBHEHHH C ABYMS

NEPpCMCHHBIMU

[IpoBoguTh mpoCTEMIIME HCCIEIOBAaHUS YpPAaBHEHUH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MpeCTaBIeHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CUCTEMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemate  nMHEHHBIE  HEPABEHCTBA, KBAJApPAaTHBIE  HEPABEHCTBA,

n300paXkaTh pelIeHHe HEPABEHCTB HA YUCIIOBOM MPSMOil, 3alHChIBATh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMBI JIMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3alMCbIBATh PCHICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA MIPU PELLICHUH PA3IMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacIoIOKEHNE HAa KOOPAMHATHOMN TIOCKOCTH Ipa(uKOB
¢dbyakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(PUIIMEHTOB, OMMCHIBATH CBOWCTBA (DYHKITUI

3.2

[IokaspiBaTh  CXEMaTUYECKH PpACIOIOKEHHE Ha KOOPIAMHATHON
IUTIOCKOCTH TpaduKoB (GyHKUIWH Buaa y = VX, y = [X| U OmHCHIBAaTh

cBoiicTBa (pyHKUIMIH

33

Ctpouth ¥ wH300pakaTh CXEMaTHYECKH TpaduKd KBaJPATHIHBIX
(GyHKIWH, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

34

PacnioznaBaTh KBajpaTH4Hyl0 QYHKIUIO 1O Qopmyse, HTPUBOIUTH
IpUMeEpbl KBaJpaTHUUHBIX (DYHKIUI M3 peasbHOW XU3HH, (U3MKH,

TrE€OMETPUH

Apudmernueckas v reoMeTpUYeCcKasi IpOrpeccuu

4.1

Pacnio3znaBath apuMeTndecKyro U reOMeTpUUECKYI0 IPOrpecCHu Mpu

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIOJNb30BaHUEM (GOpPMYyN n-TO YJEHA
apu(MeTHyecKoil U reoMeTpUUYecKoil Mporpeccuii, CyMMbI MEPBBIX N

YJICHOB

43

N3o0paxkaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJbKYJIATOPA, UPPOBBIX TEXHOJIOTHIT)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna v BIYKUCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OJHOU (POPMBI 3aMUCH
1.1 npoberi k apyroi. IloHsTHE palMOHAIBPHOTO YHMCIIA, 3alHCh, CPaBHEHHE,
YHOPSAAOYMBAHUE PALIUOHATIBHBIX YHCEI
- ApudmeTndeckue ASWCTBUS C pallMOHAIBHBIMU YKCIaMu. Perienue 3a1au u3
' peabHOM IPAKTUKHU HA YacTH, Ha IpoOHU
13 CreneHb ¢ HaTypaJlbHbIM IIOKa3aTejeM: OIpeleleHne, npeoOpazoBaHUE
' BBIPQXCHHI Ha OCHOBE OIpeeNIeHus, 3aIUCh OOJIBIITNX YHCel
14 [TpouieHThI, 3aMKch MPOLEHTOB B BHUJE APOoOU U JIpoOU B BHUIE MPOILICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MIPOLIEHTHI, PEILICHUE 33a4 U3 PEAJIbHOU MTPaKTUKU
s [Ipumenenne nOpU3HAKOB  JEIMMOCTH, pPAa3OXKEHHE HA  MHOXHUTEIU
' HaTypaJbHbIX YHCET
16 PeanbHble  3aBUCMMOCTH, B TOM dUucie TmpsMas ©  oOpaTHas
' PONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHUs
)1 ITlepeMeHHBIE, YNCIIOBOE 3HAUEHUE BBIPAXKEHUS C NepeMeHHOU. JlomycTumMblie
' 3HAYCHHS TIEPEMEHHBIX
55 [IpencraBineHre 3aBUCHMOCTH MEXJ1y BEIMYMHAMU B BUIe (HOPMYIIbL.
' Boruncnenus o popmynam
53 [IpeoOpazoBanre  OyKBEHHBIX  BBIPAXKECHHH, TOXKIECTBEHHO  paBHbBIC
' BBIPOKECHHS
2.4 CBoIICTBa CTENEHU C HATYPaJIbHBIM ITI0KA3aTEIEM
5 s OpnHowienbl U MHOrouaeHsl. CreneHb MHOrowieHa. Clio)keHue, BBIUUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
Y DopMyIbl COKPAIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI U KBaJlpaT pa3HOCTH.
' ®dopmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOUYICHOB HA MHOKHUTEIN
3 YpaBHeHUs
31 YpaBHeHHe, KOpPEHb ypaBHEHHS, MpaBuia TmpeoOpa3oBaHUS ypaBHEHUS,
' PaBHOCWJIBHOCTH YPaBHEHUH
3.2 JluHeitHOe ypaBHEHHME C OJHOW MEPEMEHHOW, YHCIO KOPHEH JMHEHUHOTO




YpaBHEHHS, PEUICHNE TUHEUHBIX YPaBHEHUH

CocraBnenue ypaBHeHI/Iﬁ 10 yCJIOBHUIO 3aJa4H. Pemenne TekCTOBBIX 3aJ1a4d C

3.3 MMOMOUIBIO YPABHEHUI
34 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHEWHBIX ypaBHEHUH C JABYMsl IN€peMEHHbIMHU. Pemienue
3.5 CHUCTEM YpaBHEHHUHU CIIOCOOOM IMOJCTAaHOBKH. [IpuMephl pemeHusi TEKCTOBBIX
3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHKImm
4.1 Koopaunara Touku Ha mpsiMoi
42 YucnoBsle NpOMEXYTKU. PaccTosiHue Mexay AByMsl TOUKaMM KOOPAMHATHOM
' IPSAMO
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHAaTa
' TOYKHM Ha KOOPJUHATHOM IIOCKOCTH
a4 [Tpumeps! rpadukoB, 3anaHHBIX (GopMmynamu. UTeHue rpadukoB peaabHbIX
' 3aBUCHMOCTEN
4.5 [Honstne pynkunu. I'papuk pynxnuu. CroiicTBa GpyHKUNN
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
47 I'paduueckoe pemieHue JIMHEHHBIX YpaBHEHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
L1 KBanpatusiit kopenb u3 uyucna. IloHstue 00 HppalMOHAIBHOM YHCIIE.
' JlecaTHUHBIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXEHUHN U BBHIYHUCICHUSIM. JeHCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ 1ensIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaThslil TpéxuiieH, pa3aoKEHUE KBAPAaTHOTO TPEXUIEHA HA MHOKUTEIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpanydeckoit qpodu




2.3 CrnoxxeHue, BRIYMTaHUE, YMHOXKEHUE, JCIICHHE alreOpandecKux apooei
2.4 PanmionansHbIE BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEeHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHenue, Qopmyna KOpHEH KBaJApaTHOTO ypaBHEHUS.
' Teopema Buera
32 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHENHBIM U KBAIPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'padmyeckas uHTEpnpeTanusi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IprMepsl pemenus cucrem
HEJIMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBble HEPAaBEHCTBA M MX CBOMCTBA
3.7 HepaBeHncTBO ¢ 071HOM TTepeMEeHHO
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OJHON EPEMEHHOI
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
4 OyHKIIUU
il [Tonstne ¢ynknuu. OOIacTh ONpEeNeNeHuss M MHOXKECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIHUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINU MO €€ rpaduKy
4.3 [Ipumeps! rpadukoB pyHKIHMA, OTpaXKaroUX pealbHble IPOLECCH
a4 OyHKIMM, OIUCHIBAIOIIME TPAMYI0O M OOpaTHy0 MpPONOPLUOHATIbHBIE
' 3aBUCUMOCTH, UX I'pauKu
4.5 OyHKIUU y =x7 y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduueckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCIEHUS
. ParonansHble yMcla, MppalMOHANbHBIE 4YHCNA, KOHEYHbIE U OECKOHEUHbIE
' JIECSITUYHBIE TPOOH




MHO0XECTBO HGﬁCTBHTGJ’IBHHX YHCCII, HGIZCTBHTGHI)HBIG Ypciia Kak 0€CKOHEUHBIE

JACCATHYHBIC [[pO6I/I. Bzaumuo OAHO3HAYHOC COOTBCTCTBUC MCKAY MHOKCCTBOM

h2 JICHCTBUTEIIbHBIX YHCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHHE 1EUCTBUTEIBHBIX
qrcen
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIILHBIMU YHCITAMH
W3mepenusi, mpubImKkeHus, oleHKd. Pa3mMepbl 00BEKTOB OKPYXKAIOIIETO MHUPA,
1.4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. ITpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyrienue uucen. [Ipukunka u oueHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 YpaBHEHHUs C OHON TEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHeHU, CBOASIINXCS K KBaPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpumepsl pelIeHHs YpaBHEHHM TpPETbed W
' 4eTBEPTON CTENEHEN Pa3I0KEHUEM Ha MHOXKUTEIN
2.5 Pemenue npo6GHO-paliOHAIBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHeHU
2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMU
29 Pemienne cucrem IByX ypaBHEHMi, OJHO M3 KOTODPBIX JIMHEMHOE, a APYyroe —
' BTOPOU CTEIIEHU
2.10 I'paduueckas MHTEpIIpeTALMs CUCTEMbI YPaBHEHHH € IByMsI IEpeMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOU
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM
2.15 KBaaparHble HEpaBEHCTBA
516 I'padmyeckass uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMS
' NIEPEMEHHBIMU
3 DOyHKIUH
31 KBagparnunas ¢yakuus, e€ rpaduk u cBoiictBa. [lapabona, KoopauHATHI
' BEPIIUHBI MapaboIbl, OCh CAMMETPUHU TTapa0OITbI
3.2 I'paduku ynkuuit y=kx, y=kx+b n ux cBoiicTBa




3.3 I'paduku bynakumit y=k/x, y = x> u ux cBoiicTBa

34 I'paduku GyHKIMI , 1 UX CBOMCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

i1 Onpeznenenue U crnocoObl 33JaHUsl YUCIOBBIX IOCIIENOBaTENIbHOCTEH. 3ajaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOU (hopMyIioit U popMyIioif n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeTHUECKOM
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 WICHOB

43 I'eomerpuueckass nporpeccusi. PopMmyibl n-ro0  WIEHa T'€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

44 N300pakeHre 4wieHOB apu(METHYECKOW U TIeOMEeTPUYECKOil mporpeccui
' TOYKaMU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHWHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 Cro’xHbI€ MPOLIEHTHI




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, IHUKI, MPUMEHSTh UX MPH PEIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyueckoe MmpeacTaBieHe MHOXKECTB
JUIsl OTIMCAHMS PEAIBHBIX IPOLECCOB U SIBJICHMM, IIPU PELICHUH 3334

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXHBIC
BBICKA3bIBaHHUA, TPHUBOAUTL IIPUMCPBI U KOHTPIIPUMEPLBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JETUMOCTH, LEJI0Ee YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas IpoOb U
JecsITUYHasl IpoOb, CTaHIAPTHBIA BUJ YMCIIA, PallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YWCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKpYIJIATh YHCIA; yYMEHHE JeJaTh MHPUKUIKY U OLEHKY

pe3yJibTaTta BBIYMCIEHUN

YMeHue onepupoBarh IMOHIATUSAMM: CTEIEHb C LENBIM I[OKAa3aTEIEM,
apuMeTUYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJbIlle €NWHMIIBI, YMEHHE BBIMOIHATH pacuy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPQXKEHUI C KOPHSAMHM, Pa3j0KEHHE MHOIOUYIEHAa HAa MHOXKUTEIH, B
TOM 4HCIIE C HCHOJIb30BaHHEM (OPMYT pa3HOCTH KBAApPaTOB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OJHON NEpPeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTH Ui M300pakKeHUsS peUIeHUn

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYIIU
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNY; YMEHUE OIIEpUPOBAThH MIOHATUSAMU: npsmas
MPOMOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBajpaTuuHas (QyHKIH,
oOpaTHas TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUTH rpaduky QYyHKINH, UCIOIB30BATh TPAGUKU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEJIMETOB W pEAbHOW JKM3HM;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BETUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BATENBbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM 4YHCII€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMH U
ceMelHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHUIO 3ajJayd,
UCCIIEIOBaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOIN0I00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKA, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHHUK, pAaBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MearaHa, OMCCEeKTpUCca M BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuiesiorpaMMm, pomMO, TpPSIMOYrOJbHUK, KBaapaT, Tpamerus;
OKPY>KHOCTB, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue Gpuryp, moo0HbIE TPEYTOJIbHUKN, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaroIleM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleNienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOIICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs  CHCTEMA
KOOpJIMHAT, KOOPJAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME MCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI I MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U PeATbHOMN )KU3HU

14

YMeHHe OmepupoBaTh IMOHATHUSMH: CTOJOUKOBBIE M KPYTOBBIC
IMarpaMMbl, — TaOMUIBL, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJIbIlIeE W HAaWMEHBINIEEC 3HAYCHHS, pa3Max YHCIOBOTO Habopa;

YMEHUE  U3BJCKaTb, HWHTEPIPETUPOBATh M  MPeoOpPa3OBBIBATH




15

16

nH(pOpMalLIMIO, TPEACTABICHHYI0 B Ta0lMIIAX M Ha JAHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHSATUSIMU: CIy4alHBIA OMBIT (CIIy4alHbIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU COOBITHSIMU; YMEHHUE peIIaTh
3a/ladyl METOJIOM OPTraHHW30BAHHOTO Mepedopa W C HUCHOJIb30BAHUEM
MpaBujia YMHOXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HHU;
3HAKOMCTBO C IIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH NPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOIUUECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palroOHATbHBIMU
' YyHuCllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUMCICHUN
2 Anrebpanueckue BbIPAKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CgoiicTBa cTeneHN

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypajJbHOW  CTEINEHHU. HevictBuss ¢
' apupMeTHUUECKUMH KOPHIMHU HATypaIbHOU CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

- Lenbie u npoOHO-panioHabHBIe ypaBHEeHUs. CHCTEMBl M COBOKYMHOCTH
. ypaBHEHU I

1s Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Penrenuie TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEINYUH
7.6 BexkTopsl Ha TIII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢
u3nanue, nepepadoranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; noxa penakuuent TensikoBckoro C.A. AKIIMOHEpHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

» Maremarnka. Anredpa: 8-it kimacc: 6a30BbI YPOBEHB: YUCOHUK; 16-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munaiok H.I'., Hemikos K.W. u
np.; nox peaakmueit TenskoBckoro C.A. AKITMOHEPHOE OOIIECTBO
«3narenbctBo «IIpocBemienue»

» Maremartuka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHHK; 15-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munaiok H.I'., Hemikos K.W. u
np.; nox peaakuueit TensikoBckoro C.A. AKIIMOHEpHOE OOIIECTBO

«3narensctBO «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

JunakTudeckue MaTepuaibl K YPOKY

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Mos mkona, AKJIIACC, Pemry OI'D, ®UITN
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