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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUEHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. Pa3BuTue y oOydaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTHUUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHUSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCcreurnBacT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaIOIMUXCSA: OHU UCIOJB3YIOT JACIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3aINIo, aOCTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENTFHOM  JICTEIBHOCTH  OOYYarOMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpandecKkue BhIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JUHUHN pa3BUBACTCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOICHCTBYS C
JpPYTUMHU €ro JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasiesax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJEHUIO O0YyYarOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO MareMaTthuueckoro si3bika. ComepkaTtenbHOH |
CTPYKTYPHOUM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Ainredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «Yucia W BBIYUCICHUS» CIY)KUT OCHOBOW MJIs
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe PHUOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsi TIOBCETHEBHON
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBS3aHO C pAlHMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM
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NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMY o01ieMy 00pa3oBaHUIo.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJreOpandecKue BhIPAKEHUSD)
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXKHBIX IPEIMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3axad. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHusi y4yeOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS NPOLECCOB U
ABJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTHUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHHE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUS, CHOCOOHOCTEHN K MaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxkanue GyHKIIMOHAIbHO-TpaUueCKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJENH
JUTSL OIMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana crnocoOCTBYET pPa3BUTHIO Y OO0y4aroluxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
IIPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUN LIUBUIN3ALMHU U KYJIbTYPBHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 kjaccax wu3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Yucna W BBIYUCIEHUA», «Anredpandyeckue BbIPAXKCHUs», «YpaBHEHUS U
HEPABEHCTBA», « DyHKINW.

Ha u3yuenne yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 gaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelto).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOW (hopMBbI 3amucu
npobeit k apyroil. IloHATue panMOHaNbHOIO 4YHUCHA, 3alUCh, CPaBHEHHE,
yOOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMU. Pelenne 3axad U3 peasibHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHHUI HAa OCHOBE OIpENEICHMs], 3auCh 00bpIIMX yucen. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JECIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpAKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
dbopmyibl. Beruucnenus no popmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXKEHHS, MpaBWiIa MpeoOpa3oBaHUsl CyMM U
MPOU3BEJEHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHH C HATypaJIbHBIM OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CreneHp MHorouneHa. Cio)keHne, BbIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaApaT pasHOoCTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa30oBaHUS YypaBHEHHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPAaBHEHUM.

JluneiiHoe ypaBHEHHE C JABYMsS MEpPEeMEHHbIMU U ero rpaduk. Cucrema IByX
JVHEMHBIX YPaBHEHUW C JBYMs I€peMEHHbIMHU. PermeHue cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHUM.



DOyHKIUU

Koopaunara Touku Ha npssmMou. UucnoBsle TpoMexXyTKU. PaccTosiHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucremMa kKoopauHaT, ocu Ox u Oy. AGciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynknun. [padux
¢bynkun. CpoiictBa Qpynkuuii. Jluneitnas Qynkuus, e€ rpaduk. ['padux dyHkimm
y = |x|. T'paduueckoe perieHHe IMHEHHBIX YPABHCHHUI W CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagpatHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecatruunble TPUOIMKEHUST UPPALIMOHAIBHBIX yKcen. CBolcTBa apudMeTnyecKux
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM IOKazaTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AaredpanvyecKue BbIPAKEHUSA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAJAPAaTHOrO TPEXWIEHAa Ha
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [EJIEHHE alreOpandeckux ApoOei.
PannonanibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['paduueckas uHTEpIHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHU C JBYMS II€pEeMEHHBbIMU. [IpuMepbl pelieHus CcucTem
HEJIMHEWHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIMHA

[Tonarue Qynkuun. OOJacCTb ONPEACTICHUST W MHOXXECTBO 3HAYCHUM
byukiuu. CiocoOsl 3aaHus PYHKIIHIA.



I'paduk ynkuuu. Yrenue cpoiictB (yHkuumu mo e€ rpaduky. Ilpumeps
rpaukoB QyHKUIUH, OTPAKAIOLIUX PEAJIBHBIE TPOLIECCHI.

@OyHKIMK, ONUCHIBAIOIIKME MPSMYHD M OOpaTHYX MPONOPLHOHAIbHBIE
3aBHCHMOCTH, UX rpadukn. Oyukmun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUMU.

9 KUIACC

Yuciaa v BIYMCICHUA

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YMCEN, IEHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK1y MHOXKECTBOM JEUCTBUTEIBHBIX YACE]I U KOOPAUHATHOM IIPAMOMU.

CpaBHEHHE JIEWCTBUTENIBHBIX YHCEN, apUPMETHUYECKUe JEUCTBHUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpa, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpuOnamx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Penienne ypaBHEHUN, CBOASIIMXCS K JJUHEUHBIM.

KBaapatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHHMW. PereHue TEeKCTOBBIX 3aiay
aNredpanvyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHUI,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOoW. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HeEpaBEHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH Mapa0OJIBI.



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

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPecCum

[IoHsiTHE YHCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHME I10CIIEN0BATEIBHOCTH
pEKyppeHTHOH dhopMyoi U HOpPMyYIIOi n-To YiIeHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opMmynbsl n-ro 4ieHa
apu(MeTHyecKo U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIUAIBHBIN POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPOHUIOMY W HACTOSLIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUMCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEAM3ALUU €TI0
opaB, MpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMaTUYECKOIrO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccHuOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOECHNUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelIOBEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MAaTeMAaTHUYECKOW KYyJIbTypOW Kak CpeJICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKHE 3HAHUS B MHTEpecax CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3za KU3HU  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eI0BeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MMPUMEHEHHE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIIeH cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUM MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM U IyTeH UX PEIICHHUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHN, OTHOIICHWHA MEXIY MOHSTHAMH, (HOPMYIHUPOBATH
OTIpEeJICTICHUs]  MOHSATWUW, YCTAHABIMBATh  CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIIbHBIC, CIWHWUYHBIC, YacTHBIE M OOIIue,
YCIIOBHBIE;



BBISIBIISITH ~ MATEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISIBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUHH;

JieJaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyecKux (aKkToOB, BBICTpaUBaTh AaAPrYMEHTAIMIO, TPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOUpATh HamboJee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue JeHCTBUSA:

UCIIONb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOOIEMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH [0 CaMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECJIOMXKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOiM;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIO/ICHUS, UCCIEIOBaHMsI, OLCHUBATh J1OCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIECca, a TaKKE BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nnpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTH HH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOUpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpaTh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMble 3a/ladyd  CXeMaMH, JuarpaMMamu, HWHOM TrpaduKod U HX
KOMOMHAIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSIM, TPEITIOKECHHBIM
YUUTEJIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
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BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7jaui, KOMMEHTHUPOBATh IOIY4YEHHbIN pe3ybTarT;

B X0JI€ 00CYKIEHM 3a7]aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlCJIEHHBIC HA TIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyUBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pE3yNbTaTbl  pEUIeHMs  3aJayd,  JKCIIEpUMEHTAa,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMyIEeCTBA  KOMaHIHOM WU
UHAMBUIYAJIbHON paboThl MpU pEIIEHUU YYEOHBIX MATEMaTUYECKUX
3aj1ay;

NPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuUBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPyHIoBbIX (opmax pabotsl (0OCyxkaeHHs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaHIbl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSATENILHO COCTAaBJIATH IJIaH, AITOPUTM PEIICHUs 3aa4du (MU ero
4acTh), BBIOUpATh CHOCOO pEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOW MH(OpMauu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yJibTaTa peIICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU ITOCTABIECHHOW LEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenuss B 7 kJjacce oOOydYarollMiiCsi MOJYYUT CIEAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE NPUEMBI, apuMETHUECKHe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTe 3Ha4eHUs YUCIOBBIX BBIPAXKEHHUM, NPUMEHATh pPa3HOOOpa3HbIE
c0cOObI U MPUEMBI BBIUMCICHUS 3HAYCHUM APOOHBIX BBIPAKECHUMN, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCHU YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YHCTIA.

OKpyrJsTh yncia.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUH, OIIEHKY 3HAYCHUI
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJIbHBIMU
MOKa3aTeJISIMH.

[IpyuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3OKEHUE HAa  MHOXHUTENIH
HaTypaJbHBIX YUCET.

PemaTte npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLUEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl PEIIEHUs 3aa4 ¢ YYETOM OTpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipolecce OCBOCHUS yUeOHOro MaTepuarna.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPDAXKEHMH NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BomonusaTe  npeoOpa3oBaHUs  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEACHUEM NOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BBINONHAT yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CJaraeMsiXx,
npuMeHeHus: (OpMyJ1 COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ad
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.
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Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pewiate JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, MPUMEHSS IpaBHIIa
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY emy. [IpoBepATh, ABISIETCS
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumensTh rpaduueckre METOIbI MPU PEIICHUH JTMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[logOupaTe npuUMepbl Map 4YKCEN, SBISIONIMXCS PEIICHHEM JMHEHHOTrO
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHUS C
JByMsI TIEPEMEHHBIMU, TMOJIb3YACh TpaduKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUN TIO YCJOBHUIO 3a/Jaud, HWHTEPHPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l NIOJIyYECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH MO 33JaHHBIM KOOpIMHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil crocod MPEeACTABICHHUS W aHalIW3a MHGMOpManuwy,
W3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peaTbHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TOJYYHUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

Hcnonb30oBaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMH HA KOOPJAWHATHOM MPSAMOM.

[TpumensaTy moHATHE apU(PMETHUYECKOrOo KBaAPATHOTO KOPHs, HaXOAWUTh
KBaJIpaTHbIE KOPHM, UCIIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOIHITH
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npeoOpa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HCIIONB3YS
CBOMCTBA KOPHEMU.

Hcnonb30BaTh 3anmucy OOJIBIIMX W MAJIBIX YHCENI C MOMOUIBIO JIECATUYHBIX
npo0Oeit u creneneit yucia 10.

AnredOpandecKkue BbIPAKEHUS

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHusl BBIPAXKEHH, COIEPIKAIUX CTENIECHH C LEIbIM TTOKa3aTEeIIEM.

BhITIONHATE TOXECTBEHHbIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUN HAJ MHOTOUJICHAMH U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewmaty NMHENHBIE, KBAJpaTHBIE YPAaBHEHUS WU PAllMOHAJIbHBIC YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'paPUUECKUX MPEeACTaBICHUM (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHCHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoi
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YJIbTAaT.

[IpuMeHATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelIaTh JUMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpa@uuecKyr0 WUIIOCTPALIMI0 MHOKECTBA PEIIEHUHA HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKUIMHA

[TorumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIE TIOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), OMNpEesaTh 3HAueHHE (PYHKIHUM IO 3HAYECHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJ€MEHTapHbIX GYHKUIUN BUJIA:

y=k/x, y =x2, y = x3,y = [x|, y = VX, onuCBIBaTh CBOWCTBA YHMCIOBOI
dbyukiuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3YIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.
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Bomonusate apudmernueckue AEHCTBUS C pPalMOHAIBHBIMH YHCIAMHU,
codeTrass YCTHbIE M NMCBMEHHBIE IPUEMBI, BBINOJHATH BBIYMCIECHUSA C
UppaLMOHAIbHBIMU YUCIAMU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C LeJbIMU IIOKa3aTelsIMA U KOpHEH,
BBIYMCIIATH 3HAYECHUS YHCIIOBBIX BBIPAKCHHI.

OKpyrasiTe JEWCTBUTENBHBIE YHCIA, BBIIOJHIATh NPUKUIAKY pE3yibTaTa
BBIYMCJICHNN, OLIEHKY YHCIJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE W KBaJApaTHbIC YPaBHEHHUs, YPaBHEHHUS, CBOMISIIHMECS K
HUM, [IPOCTENIINE TPOOHO-PALlMOHAIBHBIE YPABHEHMUS.

Pemate cucremsl NBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE ABJISAETCS JIMHEUHBIM.

Pemarb TekcTOBBIE 3aauM  aJreOpauvdeckuM CHOCOOOM ¢  IMOMOIIBIO
COCTaBJICHUs YPABHEHUS UJIU CUCTEMBI [IBYX YPABHEHUNU C JBYMs [IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpapUuecKuX MpeacTaBlieHuid (YCTaHaBIUBAaTh, UMEET
JY YpaBHEHWE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarb sMHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxaTb
pelIeHrne HEPABEHCTB HA YMCJIOBOW NPSIMOM, 3alMCBHIBATH PEIICHHE C MOMOUIBIO
CHUMBOJIOB.

Pemlarb  cuCTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHUE CUCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSIMOM, 3alIMChIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 33]1a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHUJOB. lloka3piBaTh cxemMaTHUECKU

pPacmoJioKeHNEe Ha KOOPJIMHATHOM MIOCKOCTH TpaduKkoB PYHKIIUN BUOA: y = kX, ¥
=kx+b, y=kix,y=ax2 + bx +c,y=x3,y= \/X, y = ||, B 3aBUCHMOCTH OT
3HauYeHUN KOA(DPUITMESHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEeMaTHYECKU TpapUKA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUH MO UX Tpadukam.

Pacno3naBaTh KBajgpaTHuHyio QYHKIHUIO 10 (HopMylie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HH, (PU3UKU, TEOMETPUH.

Yucii0BbIe MOCTAECAOBATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CrocoOax 3aaHusl.
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BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpPMYyNI N-ro 4jieHa
apu(pMeTHYeCKON U TEOMETPUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N300paxaTh WIEHBI TMOCJIEIOBATEIbHOCTH TOYKAMU Ha KOOPIWHATHOU
IIJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHUS H HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Hosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0
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8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBajpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTENeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 0600 6 2
OBTOPEHHE 1 0DODIHIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7i419d08
bu6mmoreka IIOK
1 1
> Dyrkium 6 https://m.eds0o.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fllsyqennﬂ sﬁl?;IZOBaTeHLHLIe
padoThI padoThI pecypes:
1 [TonsiTHE palMOHAIIEHOIO YUCIa 1
) Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
6 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsi04MBaHue |
palOHAIbHBIX YHCE
g CpaBHeHue, ynops04MBaHue ]
palOHAaIbHBIX YHCE
9 CpaBHeHue, ynops04MBaHue ]
palMOHANIBHBIX YHCEI
10 Cremnenb ¢ HATYpATbHBIM 1 bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypalIbHBIM 1 bubnuoreka [IOK
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IoKa3aTeyieM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HATYpaJIbHBIM bubmmoreka [JOK
IoKa3aTrejieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpaJIbHBIM bubnunoreka [HOK
okKasarejieM https://m.edsoo.ru/7f4218be
14 CreneHns ¢ HaTypaIbHBIM
MOKa3areneM
15 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLIEHTHI U3 PEAIbHOI MPAKTUKH
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA poOH,
MIPOIICHTHI U3 PEaTbHON MPAKTHKU
17 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Perrenre oCHOBHBIX 3a/1a4 Ha ApooOH,
MPOLIEHTHI U3 peaIbHOM MPAKTUKU
19 [Tpu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT
20 [Ipu3Haku AenUMOCTH, PA3I0KEHUS
Ha MHOYKUTENIU HATypallbHBIX YUCel
o1 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOTMOPIMOHATBHOCTH
2 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPITMOHATBHOCTH
73 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATIEHOCTH
24 Peanbupie 3aBucumoctu. [Ipsimas u

oOpaTHast IPOMOPIIMOHATBHOCTH
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KonTponbhas pabora no teme

25 n "
PanmonaneHbie yncna
bu6mmoreka [JOK
26 BykBeHHBIE BbIpaKeHUS
K P https://m.edsoo.ru/7f41feec
27 DopmyJibl
28 DopmyIibl
79 [Tepemennsie. [lonmycTrMble 3HAYCHHUS
MIePEeMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPKCHHH, pACKPBITHE CKOOOK U bubmorexa HOK
P » Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPKCHUH, pACKPBITHE CKOOOK U bubmorexa LHOK
P > PAckp https://m.edsoo.ru/7f41£d70
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
32 BBIPAXEHUI, paCKpbITUE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIpUBEIEHNE TTOJO0HBIX ClaraeMbIX
34 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IoKasarejieM https://m.edsoo.ru/7f421382
35 CBOIiCTBA CTETICHU C HATYPAIHHBIM bubnmoreka [JOK
okKasaTrejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f4218be
b K
37 MHOro4IeHsbI nommorexa O

https://m.edsoo.ru/7f42276¢e
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bu6mmoreka [IOK

38 Muororer: https://m.edsoo.ru/7£422930
39 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CiioxxeHue, BBIYMTaHHUE, YMHOKEHUE bubmuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubmmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPALLEHHOTO bubnnorexa [HOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12
46 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424£d2
47 DopMyJIbl COKPALLIEHHOTO bubnnorexka [JOK
YMHOKEHUA https://m.edsoo.ru/7f4251d0
43 Paznoxenre MHOTOUYJIEHOB Ha bubnmoreka [JOK
MHOHUTEIIHN https://m.edsoo.ru/7f423312
49 Paznoxenrne MHOrO4JIE€HOB Ha bu6mmorexa [IOK
MHOXUTEIU https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOXHUTEIIHN https://m.edsoo.ru/7f4239de
51 Paznoxenrne MHOrO4iIeHOB Ha
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MHOXHUTCIIN

KonrponsHas pabora o reme

52
"Anrebpanyeckue BoIpaKeHus"
VYpaBHeHue, paBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJILHOCTb YPaBHEHU
JIuneliHoe ypaBHEHHE ¢ OAHOU
54 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE C OQHOU
55 MEePEMEHHOM, PEeIICHUE JTUHEUHBIX bubmorexa LHOK
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOM
56 IIEPEMEHHOM, pEelIeHNE JIMHEWHBIX
ypaBHEHUN
57 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemrenne 3amay ¢ mOMOIIBIO bubmuorexa [JOK
YpaBHEHU https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMs bubmuoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK

NEpEMCHHBIMU U CT'O Tpa(bI/IK

https://m.edsoo.ru/7f427e8a
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CucreMa IByX JIMHEHHBIX YpPaBHEHHI

bu6mmoreka [IOK

63 C IBYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JIMHEHHBIX YpaBHEHHI
C IByMs IIEPEMEHHBIMH
65 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUN
C IByMsl IEPEMEHHBIMU
67 Pewrenue cucreM ypaBHeHU bubmmorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU bubmmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHU bubmmorexa LHOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHEeHUN
71 Pewrenue cucreM ypaBHEHUN
7 KonTponbHas padota no teme bubnuoreka [IOK
"Jluneiinbie ypaBHEeHUS" https://m.edsoo.ru/7t421044
73 Koopaunara Touku Ha npsiMoit bubmmorexa LHOK
https://m.edsoo.ru/7f41de76
bubmuorexa [IOK
[ Huerorbte mpoMesky Tt https://m.edsogru/7f41dff2
75 UucnoBble TPOMEKYTKH
76 Paccrosinne Mexny AByMs TOUKaMH
KOOPAMHATHOU IIPSAMOM
77 Paccrosinre Mexay AByMs TOUKaMH

KOOPJIMHATHOW MPSIMOI
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73 [IpsimoyrosbHasg cucTeMa KOOpJMHAT bubnnoreka [HOK
Ha INIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbHas cuctema KOOpIUHAT bubmmoreka [JOK
Ha IJIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnunoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3aJaHHBIX bubnnoreka [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 Urenue rpa)ukoB peabHBIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpaQ)I:IKOB peanbHBIX
3aBHCHUMOCTEH
bubnnorexa [JOK
85 Honsne pyHKumm https://m.edsogru/7f4lef06
86 I'padux pyHKIIMN
. . bubnuotexa [JOK
87 Crolictpa pyrii https://m.edsogru/7f41f078
. . bubnuotexa [JOK
88 CroficTsa dynicumii https://m.edsogru/7f41f 1fe
. bubnuorexa [JOK
89 Juneiinas Qynicuis https://m.edsocL).Iru/7f427282
. bubnmoreka [JOK
90 Juneiinas Qynicuis https://m.edsogru/7f427412
01 ITocTpoenue rpaduka TUHEHHOM bubmuoreka [IOK
byHKIIUU https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TuHEITHON
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93

byHKIMH
I'padux pynkumm y =[x|

94

95

96

I'paduk pynkuun y =[x|
KonTponbnas pabora no teme
"Koopaunatse! u rpadguku. OyHkuun"
/ Beepoccuiickast mpoBepovYHast
paborta

Hrorosast KOHTpOJIbHAS paboTa /
Bceepoccuiickas nmpoBepouHas padorta

bubmuorexa [JOK
https://m.edsoo.ru/7f41f50a

bu6mmoreka [IOK
https://m.edsoo.ru/7f429c6c¢

97

98

99

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kilacca, 0000I1eHne
3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOIOB Kypca 7 Kiacca, 00001ieHue
3HaHUHN

HOBTOpeHHG OCHOBHBIX IIOHATHUH U

METOIOB Kypca 7 Kiacca, 00001ieH1e
3HAHUU

bubmuorexa [JOK
https://m.edsoo.ru/7f429{32

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEeHNE OCHOBHBIX MOHATHI U
METOIOB Kypca 7 Kiacca, 00001ieHue
3HAHUU

101

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOIOB Kypca 7 Kjacca, 00001meHne
3HAHUU

bubmuorexa [JOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOIOB Kypca 7 Kjacca, 00001meHne
3HAHUU

bubmuorexa [JOK
https://m.edsoo.ru/7f42a900
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka KonrTpoabubie IIpakTuueckue bp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 KBanpatubiii KopeHb U3 Yncia 1 buGnnorexa LIOK
P P https://m.edsoo.ru/7f42d452
bu6mmoreka [IOK
2 [TonsiTre 006 UppaIMOHAILHOM YHCIIC 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbie TPUOTUKEHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsiTuuHbIC TPUOTMIKCHUS |
HPPAIIMOHATIBHBIX YHCET
5 JleficTBUTENIbHBIC YUCIIa 1
CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI 1
CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuil KBaapaTHbIHI |
KOpEHb
9 VYpaBHeHue Buaa x> = a 1
10 CoiicTBa apumeTnyecKkux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPMETHICCKUX 1 bubnuorexa [JOK
KBaJPAaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
. bubnmoreka [JOK
12 BBIPAXKECHUM, COIEPKALLUX 1

KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26
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[Ipeobpa3oBaHue YHCTOBBIX

bu6mmoreka [IOK

13 aXEHUH, coaepxka
BHIPWRCHIH, CONCPAATiiX https://m.edsoo.ru/7f42ded4
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCTOBBIX
14 BBIPAYKECHMI, COJIepIKaIUX bubmorexa HOK
P > corepatt https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[IpeoOpa3oBaHUe YHCTOBBIX
15 BBIPAYKEHU, COJIepIKAIIUX bubmorexa LHOK
P > colepxat https://m.edsoo.ru/7f42¢262
KBaJpaTHBIC KOPHHU
16 Crtenenb ¢ 1eJIbIM MoKa3aTesieM bubmorexa HOK
. https://m.edsoo.ru/7f4354a4
CrangapTHas 3alluCh YUCIa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaAPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTEIIBHOCTD MPOLIECCOB B
OKpPY’KarollleM MHUpE
18 CBolicTBa CTENEHH C LIEJIBIM bubnnoreka [JOK
IoKa3arejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
rnokasarejieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
MoKa3arejieM https://m.edsoo.ru/7f435648
)1 CBoliCcTBa CTENEHU C LIEJIBIM bubnuorexa [JOK
oKas3arejieM https://m.edsoo.ru/7f43599a
2 CBOIiCTBA CTETICHH C IIEJIBIM bubnmoreka [JOK
rnokasarejieM https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxusieH

30
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KBanpartublii TpéxuiieH

Pasnoxenune kBagpaTHOro

bubmuoreka [JOK

25
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro bubnunoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabora no Temam
" bubmuorexa [JOK
27 KBagparusie kopHu. CreneHu.
. https://m.edsoo.ru/7f42ec80
KBanparuslit Tpexusnen"
bu6 K
28 Anrebpandeckas 1po0b nosmorexa IO
https://m.edsoo.ru/7f430382
JlomycTuMble 3HAYEHUS
29 MEPEMEHHBIX, BXOAIINX B
anrebpanvecKue BoIPaKEeHUs
JonycTuMeble 3Ha4eHUS
30 MEPEMEHHBIX, BXO/ISIINX B
anrebpanvecKue BoIpaKeHUs
31 OCHOBHOE CBOWCTBO bubmuorexa [JOK
anredpandeckoit 1podu https://m.edsoo.ru/7f4308e6
bu6mmoreka [JOK
32 Coxkpatenue apo0Oeit
Kpatiere Apobert https://m.edsoo.ru/7f430a8a
bu6mmorekxa [IOK
33 Coxkpaienue apobeit
Kpattiere Apobert https://m.edsoo.ru/7f430f44
bu6mmorexa [IOK
34 Coxkpaienue apobeit
Kpattierue Apobert https://m.edsoo.ru/7f430f44
35 CioxeHue, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JISNICHHE anrebpandeckux apooei https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmnoreka [JOK

U JICICHHE anreOpandeckux apooei

https://m.edsoo.ru/7f4315c0
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Ciio)eHue, BBIYMTaHHUE, YMHOXKEHUE | bu6mmoreka [IOK
U JIeJIeHHe anre0pandeckux JIpooei https://m.edsoo.ru/7f4318c2
CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE | bubmmoreka [JOK
U JICJICHHE alreOpandecKux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BhIPAKEHHMIA,
39 cop e >II<)a uX anred Enqecxne bubmorexa HOK
Aepram p https://m.edsoo.ru/7f43259¢
npobu
[IpeoOpa3oBaHue BeIPAKEHUIA,
40 cop e )Ea ux anred I:lI/I‘IeCKI/IC bubmmorexa [TOK
Jlepal P https://m.edsoo.ru/7f432736
npobu
[IpeoOpazoBaHue BBIpAKEHUH,
41 coJiepKallIux ajareopanvyecKkue bubmorexa HOK
Fepratl p https://m.edsoo.ru/7f432736
npobu
42 KonrtponbHas pabota no reme bubnnoreka [JOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
4 K
3 Ba/IpaTHOC ypasHemHe https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE YypaBHEHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
45 HenonHoe kBaagpaTHOE ypaBHEHUE bubmorexa HOK
AP yp https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBagPaTHOIO bubnnorexka [JOK
ypaBHEHHUS https://m.edsoo.ru/7f42f158
A7 dopMyia KOpHENH KBaPATHOTO bubnnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 ®dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubnuoreka [IOK
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https://m.edsoo.ru/7f42fef0

bu6mmoreka [IOK
50 Teopena Buera https:/m.edsoo.ru/7f430076
51 Pemenne ypaBHEeHUH, CBOASIIMAXCA K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pemienue ypaBHeHMil, CBOAAIMUXCA K bubnnoreka [HOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue qpodHO- bubnnorexa [HOK
panoHAIbHBIE YPAaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpodHO- bubnuoreka [IOK
pauroHAJIBHBIE YpABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f75¢
56 Pemrenne TEKCTOBBIX 3a7a4 C bu6mmoreka [IOK
IMOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbHas pabota no teme bubnuoreka [IOK
"KBanpaTHsle ypaBHeHuUs" https://m.edsoo.ru/7f43012
JInHeliHOe ypaBHEHUE C 1BYMs
53 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHH B
LEeNbIX YUCITaxX
JInHeliHOe ypaBHEHUE C 1BYMs
59 MIePEeMEHHBIMH, €ro TpaduK,
MIPUMEPHI PEIICHUS] YPABHEHUI B
LEJIBIX YUCIIax
JIuneliHOE ypaBHEHHE C IBYMS
60 NEPEMEHHBIMH, €r0 rpauk,

IIPUMEPBI PELICHUS YPAaBHEHUN B
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61

OEJIbIX YUCIax

Pemenue cucrem 1ByX JTUHEHHBIX
YpPaBHEHUH € JBYMS IEPEMEHHBIMU

62

63

64

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU
Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUN C IByMS IIEPEMEHHBIMU
[Ipumeps! penieHus cucremM
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumepsl penieHus cucremM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

66

67

68

69

I'paduueckas uHTEpIIpeTALUS
YPaBHEHUS C JIBYMS IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMHU

I'paduueckas MHTEpIIpEeTALUS
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMHU

Pemenue TeKCTOBBIX 337124 C
IIOMOIIBIO CUCTEM YPAaBHEHUU
Pemrenue TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

70

71

Pemrenue TeKCTOBBIX 3a7a4 ¢
ITOMOIIBIO CUCTEM YPAaBHEHUI

YucnoBbie HCPAaBCHCTBA U UX
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CBOICTBa

HucnoBble HEPABEHCTBA U UX

72 .
CBOICTBA
73 HepaBeHcTBO ¢ 01HOI ITepeMEHHON
74 JIuneliHble HEpaBEHCTBA C OJJHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnuorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeitnbIe HepaBEHCTBA C OJJHOM
IIEPEMEHHOM U UX pELICHUE
77 CucremMpl TMHEVHBIX HEPABEHCTB C bubnnorexka [JOK
OJIHOM MEPEMEHHON U UX PEIIECHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOU MEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
N3o006paxkeHune perieHus TMHEHHOTO
bu6mmoreka [IOK
80 HEpPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOM MPSAMOI
N3o0pakeHue pemeHus THHEHHOTO
bu6mmorexa [IOK
81 HEpPAaBEHCTBA M X CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSAMOI
KonTponbHas pabora no temam
82 "HepaBencra. CucteMsl
ypaBHeHUH"
bubnmnoreka [JOK
83 [Tonstue GpyHkuun 1

https://m.edsoo.ru/7f433¢c12
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Oo0iacTh OIIPEACIICHUSA U MHOXKCECTBO

bu6mmoreka [IOK

84 3HAYEHUHN PYHKIHH https://m.edsoo.ru/7f433d84
85 Crioco0bl 3a1anust GyHKITUN
86 I'padux GpyHKIIN
g7 CaoiicTBa GyHKIIUH, UX
oToOpakeHHe Ha rpaduke
28 UreHue u mocTpoeHue rpadukoB
byHKIUH
29 [Tpumeps! rpadukoB GyHKITHH,
OTPAXKAIOIIUX PEaThbHBIE MPOIIECCHI
OYHKIMH, OMUCHIBAIOLINE MPSAMYIO U
90 06};21]:1}/}(; nponopun(?ll{aﬂprHe ’ bubmorexa LHOK
3ABUCHMOCTH, HX TpaduiI https://m.edsoo.ru/7f434bbc
91 ['unepbona
bubnmnoreka [JOK
72 Fimepbona https://m.edsocL).Iru/7f4343e2
bubnuotexa [JOK
93 Tpaduic byt y = x* https://m.edsogru/7f434572
OyHKIMKU y =X2, y=x>,y =YX,y =
94 |x|;y?p:(1mtz]ecxoye};)eme’}l}1;e ’y bubmorexa HOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHHI U CUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
Beepoccuiickas mpoBepotHas https://m.edsoo.ru/7f4371aa
paborta
9% WroroBas xoHTposIbHAs paboTa / bubnuorexa [IOK

Bcepocculickas npoBepoyHas

https://m.edsoo.ru/7f434eb4
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paborta

[ToBTOpEHNE OCHOBHBIX MOHATUN U

97 METOJIOB KypCcOB 7 U 8 KJIACCOB, 1
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHITHI U
98 METOJO0B KypcOB 7 U 8 KJIaCCOB 1 Bubmiorexa LIOK
g P . ’ https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
99 METOIOB KYPCOB 7 U 8 KJIAaCCOB 1 Bubmzorexa LIOK
A P . ’ https://m.edsoo.ru/7f437510
000011IeHNe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
bubmuorexa [JOK
100 METOJ0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4376b4
000011IeHre 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
101 METOJOB KypcoB 7 U 8 KJIaCCOB 1 Brbmmozexa [IOK
7108 KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
102 METOIOB KyPCOB 7 M 8 KJIACCOB 1 Brbmmozexa [IOK
g P . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbIC U
OCCKOHEYHBIC ECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEIILHBIX YHCE;
JIEUCTBUTEIILHBIC YHClIa Kak
OCCKOHEUYHBIC JCCSITHYHBIC POOH

B3auMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JECHCTBUTEIBHBIX
YUCEI U MHOKECTBOM TOYEK
KOOPJIMHATHON IIPSAMOM

CpaBHeHuE IENCTBUTENBHBIX YUCEI,
apupMeTHUeCKre eHCTBUS C
JEHCTBUTEIILHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTDH HpI/I6J'II/I)KeHI/I}I

OkpyriieHne yucen

Oxpyrienue yncen

10

[Ipukuaka v OlleHKA pe3yJbTaTOB
BBIYUCIICHUN

IIpukunka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JInnelinoe ypaBHeHue. Pemenne

Bu6muorex [JOK
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ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

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

11 . .
YPaBHEHHUH, CBOIAIIUXCA K JIUHEHHBIM
KBagparnoe ypaBHenue. Pemenue
. bubnunorexka [HOK
12 YpaBHEHUH, CBOJALLIMXCS K &
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHue. Pemenue BuG OK
. n0JINOTEKA
13 YpaBHEHUH, CBOIALIUXCS K 1
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
bubnuoreka [IOK
14 bukBaspaTHble ypaBHEHUs 1
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHble ypaBHEHUS bubmmorexa LIOK
P yp https://m.edsoo.ru/7f43c3d0
IIpumepsl pelieHns: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENEHEN
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKHUTEIH
13 Penenne 1po6GHO-paIiOHATBHBIX bubnnorexka [JOK
yYpaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemenne npoGHO-paliioHanbHBIX bubmuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
)1 Pemenye TeKCTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
22 Penrenuie TeKCTOBEIX 3amau
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aJ'II‘G6paI/I‘IeCKI/IM METOAOM

KontponsHast pabora o Teme

23 " . i
VYpaBHEHHUs ¢ OHOM NIEPEMEHHON
24 YpaBHeHUE C 1ByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pEeLICHHUE
7 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 Cucrema 1ByX JIMHEHHBIX yPaBHeHI/Iﬁ
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JTUHEHHBIX YpaBHEHHM
C IByMsI IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX JII/I}IIJXG;IIEOQ a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B aBHEHUII,
31 OJIHO U3 KOTOPBIX HH};{)(GI?;I/goe, a pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEeHU
Pemenue cucrem 1Byx ypaBHEHHI],
32 OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOpPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Ipyroe

— BTOpPOH CTEIEHU
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['padmyeckas uHTEpHIpETALUS

34 CUCTEMBI YpaBHEHUI C IBYyMsI
NIEPEMEHHBIMU
35 Penienne TekcTOBBIX 3a1a4
anreOpanvdecKuM crocodbom
36 Pewienne TeKCTOBBIX 3a/1a4
anreOpanyecKum crnocobom
37 KonTtponpHast pabora o Teme
"CucreMsl ypaBHEHUI"
18 YucnoBble HEPABEHCTBA U UX
CBOMCTBa
39 HucnoBsle HEPABEHCTBA U UX bubnnorexa [HOK
CBOICTBA https://m.edsoo.ru/7f43adS5a
40 JIunHeliHble HEpAaBEHCTBA C OQHOU bubnuoreka [IOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JIuneliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
4 JIvHeiiHbIe HEpaBEHCTBA C OJHOM bubnuotexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEINHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PELICHUE
44 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOMN U UX PELICHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI IEPEMEHHON U X PELICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK

penieHue

https://m.edsoo.ru/7f43b098
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47 KBagpaTHbie HEpaBEeHCTBA U MX bubnnoreka [HOK
pelienue https://m.edsoo.ru/7f43b21e
43 KBaaparHble HEpaBEHCTBA U UX bubmmoreka [JOK
peueHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
pelieHne
50 KBazpaTHble HEpaBEHCTBA U UX
pelieHue
I'padmyeckas uHTEpIpETALUA
51 ngg)BeHCTB u CI/ICTSMI;{ep:BeHCTB c bubmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas unTepnperanus
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEpEMEHHBIMU
53 KonTponbHas pabora no teme
"HepaBenctpa"
54 KBanpatuunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkius, e€ rpaduk u bubmuoreka [IOK
CBOICTBA https://m.edsoo.ru/7t4399b4
57 [Tapabona, KOOpAMHATHI BEpPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f439eb4
53 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOPAWHATHI BEPIIMHbI bubmorexa HOK

https://m.edsoo.ru/7f43alac
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napaboJibl, 0Cb CHMMETPHH MapadoIIbl

60 [TapaOousa, KOOpAMHATHI BEPLUIMHBI bubmumorexa [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapa6osna, KOOpAMHATHI BEPIIUHBI bubnunoreka [HOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f43a526
& [Tapabosna, KOOpAUHATHI BEPILUHBI
napaboIibl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynknmit: 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'paduxm ynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[x|
67 I'paduxm ynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
63 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabora no teme bubnnoreka [JOK
"®yHkuun" https://m.edsoo.ru/7f43ab84
70 [ToHsTHE YMCIOBOM bubmuorexa [JOK
NOCIEeI0BATEIBHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue NoCciIe0BaTeIbHOCTH
71 peKyppeHTHOI popmyIoif n bubnmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uieHa
72 ApudmeTrnueckasi 1 reoMeTpuyecKas bubnnorexa [JOK
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73

POrpeccuu

Apudmernueckas 1 reoMeTpUIecKas
porpeccuun

https://m.edsoo.ru/7f43ed7e

bubmuoreka [JOK
https://m.edsoo.ru/7f43f3b4

74

DopMyIbl N-TO YICHA
apuQMETHYECKON U TEOMETPHUECKOI
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f58a

75

76

7

78

79

80

@opMyIbI N-TO YWIECHA
apuQMETHIECKON U TEOMETPHUSCKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

@opMyIbl N-TO YeHa
apuQMETHIECKON U TEOMETPHUISCKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMyIbl N-TO 4IEHA
apu(MeTHUECKON U TreOMeTPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

®dopmyIibl n-ro 4YieHa
apu(METHUECKON U TEOMETPUICCKOM
POTPECCUl, CyMMBI IIEPBBIX N
YJICHOB

N300paxkeHne 4ieHoB
apu(METHUECKON U TEOMETPUICCKOM
NpOTpeccuii TOUKaMu Ha
KOOPJMHATHOM MJIOCKOCTH

N3o00pakeHne 4IeHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

bubmuorexa [JOK
https://m.edsoo.ru/7f43f0c6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f72¢

bubmuoreka [JOK
https://m.edsoo.ru/7f43{8a0
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81

apupMETUUECKON U TEOMETPUUECKON

MPOTPECCUI TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

JIMHEWHBII U DKCIOHEHIINATIbHBIN
pocT

82

83

84

CrnoxHBIC IIPOLCHTEI

CrnoxHbIe IMPOUCHTLBI

KoHTposbHas pabora 1o Teme
"YycI0BbIE NOCIEA0BATEILHOCTH'

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

bu6mmoreka [IOK
https://m.edsoo.ru/7t4404{8

85

[ToBTOpenue, 0600IICHNE 1
CHCTEeMaTu3alys 3HaHuH. 3aIIkCh,
CpaBHEHHUE, ACHCTBUSA C
JIEHCTBUTEIILHBIMU YMCIIAMH,
YHUCIIOBas MpsMast

86

[ToBTOpenue, o6obIIeHNE 1

cucreMarusanus 3HaHuu. [IponeHTsl,

OTHOIICHU:, TPOIIOPIHUN

87

88

&9

[ToBTOpenue, o6obIIeHNE 1
CHUCTeMaTU3alus 3HaHH.

Oxkpyrienue, npuOIMKeHue, OleHKa

[ToBTOpeHnue, 0600IIeHNE U
cucTemMarus3anus 3HaHui. Pemenue
TEKCTOBBIX 3a]1a4 apUPMETHICCKUM
CIocooom

[ToBTOpeHnue, 06061IeHNE U
cucTtemMaTu3anus 3HaHuil. Pemenue

bubmuorexa [JOK
https://m.edsoo.ru/7f443b12

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

45




TEKCTOBBIX 33]1a4 apHU(PMETHUCCKUM
CII0cO00OM

[ToBTOpEHHE, 0000IICHUE 1
cucTeMatusanys 3HaHui. Pemnenue

bubmuorexa [JOK

20 TEKCTOBBIX 33J1a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443fea
crocob6omM
[ToBTOpeHue, 0600IICHNE 1

01 CHUCTeMaTU3alys 3HaHH. bu6mmoreka [IOK
[IpeoOpazoBanue anreOpandecKux https://m.edsoo.ru/7f4441ca
BBIPAXECHH, JOMYCTUMbIE 3HAYECHUS
[ToBTOpeHue, 0600IICHNE U

9 cHUcTeMaTU3alurs 3HaHH. bubnuorexa [JOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f444364
BBIPAXECHH, TOMYCTUMbIE 3HAYECHUS
[ToBTOpenue, o6obIIeHNE 1

93 CHUCTeMaTU3als 3HaHHI. bubnuotexa [JOK
[IpeobpazoBanue anredpanueckux https://m.edsoo.ru/7f4446f2
BBIPQXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpenue, o6obIIeHNE 1

94 cHUCTeMaTU3alus 3HaHH. bubnuotexa [JOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPXEHHH, TOMYCTHMbIE 3HAYCHUS
[ToBTOpenwue, 0600IIEHNE 1

95 cucreMaTtu3anus 3HaHui. OyHKIIH: bubnmoreka [JOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIHMA

96 [ToBTOpeHnue, 06061IeHNE U bu6mmoreka [JOK

cucremaTusanus 3Hanuil. OyHkuuu:

https://m.edsoo.ru/7f444f44
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MOCTPOEHHNE, CBOMCTBA N3yYEHHBIX
byHKIII

[ToBTOpEHHE, 0000IICHUE 1
cucremaTusanus 3Hanuil. OyHkuuu:
MOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMHA

[ToBTOpeHue, 0600IICHNE 1

97

CUCTCMAaTHU3alusa 3HAHHH. (DYHKLII/II/II
IMOCTPOCHHC, CBOMCTBaA HN3YUYCHHBIX

byHKIMI

98

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

[ToBTOpeHue, 0600IICHNE U
99 cHUcTeMaTU3alurs 3HaHH.
['paduueckoe pelieHne ypaBHEHUH

HUX CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

[ToBTOpenue, o6obIIeHNE 1
100 CHUCTeMaTU3als 3HaHHI.
I'paduyeckoe pemenre ypaBHeHUN U

HnX CUCTEM

101 Hroroas koHTpoabHas paboTa

O000111eHHE U CUCTEMATU3ALMS

102 .
3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
1 YHucna 1 BIYUCIICHUS
. BoinonHsATe,  codyeras  yCTHbIE UM IHUCBMEHHBIE  NPHUEMBI,
. apupMeTHyecKue JeMCTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YHUCIOBBIX  BBIPAKEHUH,  IPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OOBIKHOBEHHBIE U JECITUYHbIE JpoOU
Ilepexoguts 0T omHOM QopMbl 3amMcd 4YMcen K  JApYroi
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECSATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO TPOOb)
1.4 CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUAKY M OLEHKY pEe3y/lbTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAQYEHWIM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  JIEHCTBUSA €O
CTETEHSMHM C HATypaJIbHBIMU I10Ka3aTesIMU
L7 [IpuMeHITh NpPU3HAKM AECITUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEIl
Pemarp  nmpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbIE C
OTHOIIIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYHMH,
1.8 MPOLIEHTAMH, HWHTEPIPETUPOBATh pE3yJbTaThl pElIeHus 3agad C
y4€TOM OrpaHMUYEHUM, CBA3aHHBIX CO CBOMCTBAMM PacCMaTpPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
51 Hcnonb3oBarth anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana
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22

23

Haxomuth 3HaueHUs OYKBEHHBIX BBIPDAKEHUH TMPU  3aJJaHHBIX
3HAUYEHMSIX MMEPEMEHHBIX
BeimonHATe TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKEHHUS B MHOTOWICH

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

24

BbINOMHATE yMHOXKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOWIEH, NPUMEHATh (HOpMYJbl KBaJapara CyMMbl M KBajpara

Pa3HOCTH

2.5

OcCyIecTBIATh pa3a0KEHNEe MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYNITUPOBKU CIaracMbIX,

MpUMeHEeHUs (POPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB Hp606p330BaHI/I5{ MHOT'OYWICHOB JIA PCIICHUA PA3JIUYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMU I1OKA3aTEISIMHU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHSI
IIpaBWIa MepeXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCSA JIU YACIO KOPHEM YPABHEHUS

[IpumensTe rpaduueckue METOAbl MPH PEIICHHH JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

3.4

[TonGupath npruMepsl nap YUCE, ABJISAIOIUXCS PEIIEHUEM JTMHEHHOTO
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOpAMHATHOM MIIOCKOCTH IrpaduK JMHEHHOTO YpaBHEHHUS C
JIBYMsI NEPEMEHHBIMH; IOJIb3YACh TpapuKOM, MPHUBOJIUTH MPUMEPHI

pELIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cucremel ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYMA IICPEMCHHBIMU,

B TOM YHCJIE€ TpaPUIECKU

CocTaBisATh W pemaTh JUHEHHOE YPAaBHEHHE WM CHCTEMY JIMHEHWHBIX
yYpaBHEHUH IO YCJIOBHIO 33Ja4l, HHTEPIPETUPOBATh B COOTBETCTBHUH C
KOHTEKCTOM 3aJ[a4H IMOJTYyYEHHBIN pe3yabTaT

Koopaunats! u rpapuku. OyHkunu

N3o0paxkaTh Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBaTh

YHCIOBBIC TPOMEKYTKH HaA aﬂre6panqec1<0M SA3BIKE
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OrMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpAMHATaM
43 Crpourts rpaduku nuHeHbIX QyHKIMNA. CTpouTh Tpaduk QYHKIUU Y
' = [x|
OnuceiBaTh € MOMOILIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHue GyHKIUY 110 3HAYCHHIO €€ apryMeHTa
[lonumarp rpaduueckuii crnoco0 MpeNCTaBICHUS U aHaIU3a
4.6 nH(pOpMalUY, W3BIEKATh W HWHTEPIPETHPOBATh HHDOpPMAIHMIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayaJibHble  MPEICTABICHUS O  MHOXECTBE
. JEUCTBUTENBHBIX YHCEI /I CPaBHEHUS, OKPYIJICHUS] U BBIUMCIICHUH,
. n300pakaTh JIEHCTBUTENbHBIE YHCIAa TOYKAMU HAa KOOPIHMHATHOMN
psAIMOM
[IpuMenaTp moHSATHE  apU(PMETUYECKOTO  KBAJIpPaTHOTO  KOPHS,
15 HaXOJOUTh KBaJpaTHbIE KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
. KaJIBKYJIATOP, BBITOIHATH TPEOOpa30BaHUs BBIPAXKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnonb3oBare 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
. JECATUYHBIX Ipo0ei u creneHel uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKa3aTesIeM, BBIIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUM, COAEPNKAIIMX CTENEHH C IETBIM
MOKa3aTeaemM
- BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX

BBIDA)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOTOWIEHAMH |
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anre0pandecKuMu JIpo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIﬁ TpéXLIJ'IeH Ha MHOXXUTCIN

24

3.1

3.2

33

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIE, KBagpaTHbIE YPAaBHEHWs U  PaLMOHAJIbHBIC
YPaBHEHUs, CBOIALIUECS K HUM, CUCTEMBI IBYX YPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIENIOBAHUS YPAaBHEHUHM U CHUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduyuecKux
Mpe/IcTaBlIeHU (yCTaHAaBIUBATh, UMEET JIU ypaBHEHUE WM CHUCTEMa

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomuth OT CcIOBECHOH  (OpPMYIHpPOBKM  3amadu K e
anredpanvyeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPETUPOBATH B COOTBECTCTBHUU C

KOHTCKCTOM 3a1a4Hn HOJ'Iy‘IeHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW M X CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBa  PELICHUI
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBIL, CHUMBOJHMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAuYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEeHTa, ONpPENeNsiTh CBOMCTBA (DYHKIIUU

o eé rpaduky

4.2

9 KIIACC

Crtpouts rpaduku 371€MEHTapHbIX PYHKIMM BUJA: y = k/x, Y =X?,
y = X%, y = [x|, onuceiBath CBOIcTBa 4MCIOBOW (QYHKIUH MO €&

rpaduxy

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA
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Yucna 1 BEIUUCIIEHUS

1.1

CpaBHI/IBaTB U YIHOpAAOYMBATH pPALUMOHAJIBHBIC W HWPpalOHAIIBHBIC

qucia

1.2

BremonssaTh apI/I(bMCTI/I‘IeCKI/Ie HeﬁCTBHH C palluOHAJIbHBIMH YHCJIaAMU,
CoucTass YCTHBIC U NNHMCbMCHHBIC HpI/IéMBI, BBIINIOJIHATh BBIYMUCICHUSA C

HppalOHAJIbHBIMU Y CJIaMHU

1.3

Haxonute 3HaueHUsi cTeneHeld ¢ LENbIMU I0KA3aTelIIMU U KOPHEW,

BBIYMCIIATH 3HAUYCHU S YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTGHBHBIG 4urciia, BbIIOJHATH HPUKUAKY PE3yJibTaTa

BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKEHUN

2.1

22

2.3

24

ypaBHeHI/ISI H HCPABCHCTBA

Pemarsn JIMHEHHBIE u KBaJApaTHLIC YpaBHCHMN, YpaBHCHUH,

CBOAAIINIMUECA K HUM, HpOCTGﬁH.IPIC ,Z[pO6HO-paI_II/IOHaJ'ILHLIe YpaBHCHUA

Pemate cucTeMsl IByX JIMHEWHBIX YPAaBHEHUH C JBYMs IIE€PEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPABHEHUE HE SBIAETCS

JIMHEHHBIM

Pemars TekcToBBIC 3amauu aJ'Il"e6paI/I‘ICCKI/IM cImocodoM ¢ IIOMOIIBIO
COCTaBJICHHUA YpPAaBHCHHUA WM CUCTEMbBI IBYX ypaBHeHI/Iﬁ C JIBYM:A

NEPEMEHHBIMU

IIpoBoauTh mpoOCTEHIIME MCCIECIOBAHUA YPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM YHCIE C MPUMEHEHHEM TIpapUUecKux
Mpe/ICTaBICHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YpaBHEHUE WU

cucreMma ypaBHeHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOHBKO)

2.5

Pemarsn JIMHEHHBIE HCPaBCHCTBA, KBaApPaTHLBIC HCPAaBCHCTBA,
n300pakaTh pellIeHHe HEPABEHCTB HA YMCIIOBOM MPSMOM, 3alMCHIBATh

peuIeHue ¢ MOMOIIIbIO CUMBOJIOB

2.6

2.7

Pemate cucTEeMBI JIMHEHHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIFOHArOIMe KBaJApaTHOC HCEPABCHCTBO, I/1306pa)KaTB peIICHUC
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C

ITOMOIIBIO CMMBOJIOB

Hcnons3oBaTh HEPAaBCHCTBA NTPH PCIICHUHU PA3JIMIHBIX 3a1a4

OyHKIUU
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3.1

3.2

Pacno3naBatp byHKIIUN HU3YYEHHBIX BUOB. [TokasbiBaTh
CXEMAaTUYEeCKH PacIoyIOKEHUE Ha KOOPAMHATHOM IIOCKOCTH rpapuKoB
¢byukuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3Ha4eHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKITUI

[loka3biBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha  KOOPAMHATHOMN
IUTIOCKOCTU TpadukoB (GyHKUIUH Buaa y = VX, y = [X| U OomMChIBaTh

CBOWCTBA (PYHKITHIA

33

Crpoutb M M300paxkaTb CXEMaTHYECKH TIpadUKu KBaJpaTHUYHBIX
(GyHKIMH, ONMUCHIBATH CBOMCTBA KBAJPAaTHUYHBIX (YHKIMHA MO HX

rpadukam

3.4

Pacnio3naBate KBagpaTtuuHyr0 (QYHKOHIO 1O (Qopmyiie, TPUBOAUTH
NpUMEpHl KBaJpPAaTHUHBIX (DYHKIUH W3 peasbHOW KU3HH, (DU3HKH,

IreoMCTpun

4.1

4.2

Apudmerndeckast 1 reOMETpUIECcKast IPOTrpecCcuu

Pacrnio3HaBaTh apu(pMETHUYECKYIO0 U T€OMETPUUECKYIO POIPECCUH IIPU
pa3HbIX crioco0ax 3agaHust

BBINONHATE BBIUMCIEHUS C HUCHOJIb30BaHUEM (QOPMYNl n-TO UJIeHa
apu(METHIECKOW M TEOMETPUYECKON MPOrPEecCHii, CYMMBI TMEPBBIX N

YJICHOB

4.3

4.4

I/I306pa)KaTL YICHBI MMOCJICAOBATCIbHOCTH TOYKAMHU Ha KOOpHHHaTHOﬁ

TIIIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3agadyu U3 pCaHBHOfI KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJISITOPa, HU(POBBIX TEXHOJIOTHUH)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Hucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
1.1 npoberi k apyroi. IloHsTHE panMOHAIBPHOTO YHMCIIA, 3alKHCh, CPAaBHEHHE,
YIOPSAOYMBAHUE PALIUOHATIBHBIX YHCEI
- Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Perienne 3a1a4 us
' peabHOM MPaKTUKU Ha YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, MpeodpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHTHl, 3amUCh MPOLEHTOB B BHJE IpoOU U JpoOU B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILICHUE 33/1a4 U3 PEAJIbHOU MTPaKTUKU
s [IpumeHeHne NPU3HAKOB  JEJIMMOCTH, pAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHbIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle TpsMas M oOpaTHas
' MIPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 IlepemeHHBIE, YUHCITIOBOE 3HAYEHUE BBIPAKECHUS C NIEpEeMEHHON. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUIE (HOPMYIIBL.
' Beruucnenus no gpopmynam
53 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPOKEHHH, TOXIECTBEHHO  DPAaBHBIC
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
5 s OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIUMTaHUE,
' YMHOXEHHE MHOTOWJIEHOB
Y @opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWICHOB HA MHOXKUTEIIH
3 VYpaBHEeHUA
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VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMs YpaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JIuHeitHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YpaBHEHUS, PEIICHHE JIMHEUHBIX YPaBHEHUN
33 CocraBiieHHE ypaBHEHUH IO YCIOBUIO 33Jayd. PenieHue TeKCTOBBIX 3a7ad ¢
. IIOMOILBIO YPABHEHU I
34 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMsl IN€peMEHHbIMHU. Pemienue
3.5 CHUCTEM YpaBHEHHUHU CIIOCOOOM IMOJCTAaHOBKH. [IprMephl pemeHus] TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKnu
4.1 Koopaunara Touku Ha npsiMoit
42 UYucioBble NpOMEXYTKU. PaccTosiHue MexXay AByMsl TOUKAMH KOOPAUHATHOU
' IPSAMOM
43 [IpssMmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U OpaAMHATA
' TOYKHU Ha KOOPJIAMHATHOM MJIOCKOCTH
a4 [Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'papux Gynkiun. CoiicTBa pyHKIMH
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|
47 ['paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna 1 BIYUCTICHUS
L1 KBanpatnsiit kopenb u3 uyucna. IloHstue 00 wuppanMOHAIBHOM YHCIIE.
' JlecaTUUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXEHHUIN U BBHIYHUCICHUSIM. JeHCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ nenslM MokasareneM U e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia
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2 Anrebpanyeckue BoIpaKEHUS
2.1 KBanpatnslit TpéxuiieH, pa3ioKeHUe KBaJPaTHOTO TPEXUICHA HA MHOKUTENN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoit 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanmionansHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pewrenne ypaBHeHul, CBOAAIIMXCS K JIMHEMHBIM U KBAaJAPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'padmueckas uHTEpnpeTanusi ypaBHEHHUI C ABYMS NEPEMEHHBIMU U CHUCTEM
34 JINHEMHBIX YPABHEHHUH C JBYMs NEpEeMEHHbIMU. [IpuMepbl pelieHuss cucrem
HEJIMHEWHBIX YpPaBHEHUH C IBYMS IEPEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpAaBEHCTBA C OHON NIEPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKINUH
il Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOXKECTBO 3HAYCHHUH
' ¢ysaxuu. CriocoOsl 3ajaHus PYHKIMHA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB GyHKIIHM, OTpaXKaroUX pealbHble IPOLECCH
a4 OYHKIMM, OIHUCHIBAIOIIME TPSIMYI0O M OOpaTHy0 NpONOPLUOHATIbHBIE
' 3aBHUCHUMOCTH, UX TpaduKu
4.5 OyHKIUU y =x7 y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI
9 KIIACC
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Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna u BBIYUCIEHUS
1 ParonanbsHble uMca, MppalMoOHANbHBIE 4YHCIIA, KOHEYHbIE U OECKOHEUHbBIC
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE YHCIIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JICMCTBUTEIIBHBIX YHCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHHE 1EHCTBUTEIBHBIX
quCell
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIILHBIMU YHCITAMH
W3mepenus, npubinxenus, oeHKd. PazMepbl 00BEKTOB OKPY)KAIOLIET0 MHpa,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUN
2 YpaBHEHHUS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHHM, CBOASIILIUXCS K KBaPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHW TpPETbed H
' 4eTBEPTON CTENEHEHN pa3IoKEHUEM Ha MHOXKUTEIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMU
59 Pemienne cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEMHOE, a Apyroe —
' BTOPOU CTEIIEHH
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH ¢ IByMsI IEpeMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM
2.12 YuciioBblE HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB € OJTHOW ITEPEMEHHON
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM
2.15 KBaaparHble HEpaBEeHCTBA
516 I'padmyeckass uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs

MNEPpCMCHHBIMU
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3 DyHKIUU

31 KBanpatnunas ¢yHkuusa, e€ rpaguk u cBoiictBa. Ilapabona, KoopauHATHI
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku Qynkuuit y=kx, y=kx+b n ux cBoiicTBa

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

34 I'paduku GyHKIUH , ¥ UX CBOHCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

i1 Onpeznenenue u crocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3aaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopMyIioi U popmMyIoii n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeETHUECKOM
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckass mnporpeccus. QPopMmynbl n-ro  4YjeHa T'eOMETPUYECKOi
' IPOTPECCUU, CYMMBI IIEPBBIX /1 YICHOB

44 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Mporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTHU. JIMHEHHBIH 1 3KCIIOHEHIMAIbHBINA pOCT

4.5 Cro’xHbI€ MPOLIEHTHI
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

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

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBleHHe MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUM 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClioO3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IIPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsITUYHasl Opo0b, CTaHIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMeTHYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YWCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU

YMeHue onepupoBarh IMOHATUSMM: CTENEHb C LEJNbIM I[OKa3aTeNeM,
apudMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOUIEH, ajlreOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJbIlle €IWHMIIBI, YMEHHE BBIMIOJHATH pacd€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPAXKEHHI C KOPHSMH, Pa3JIOKEHUE MHOIOYJIEHA Ha MHOXKHUTENIH, B
TOM 4HCIIE C UCHOIb30BaHHEM (OpPMYyN pa3HOCTH KBAApPaTOB U

KBaapaTa CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIIOBOC PAaBCHCTBO, YPABHCHUEC C
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OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJAPATHHIC YpaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OAHOM NEpeMEHHOW, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aa4 U3 IPYruX MpeaMeETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
NpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTH Uil M300pakeHUs pEUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHIATUAME: GYHKIHS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKHU
BO3pacTaHusi, yObIBaHWs, HAWOOJbIIEC W HAaUMEHbIIEE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUpPOBAThH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPOMOPIIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYyHKIUH, UCITOJIL30BATh TPA(GUKHU IS ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKIy BETMINHAMU

YMenmne ONCprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 IPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemath 3a7aud pa3HbIX THUIOB (B TOM 4YMCII€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBI IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIlIeHHE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,
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napajuiesiorpaMMm, pomM0O, MNpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTh, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U IEPHEHAUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE DPACIO3HAaBAaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaiebHOCTh U MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromeM MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U O0BEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEepUMeTpa U IUIOUIAIU
MHOT'OYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

12

YMmenue u3zo0pakaTh IUIOCKME (UIypsl W HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C MOMOUIBIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMU:  NPSAMOYTOJbHAas  CHCTEMa
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YNCIIO, CKAIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJIA MPEACTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ W3 JPYTUX YUEeOHBIX
MPEIMETOB U PEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSIMH: CTOJOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBl, cpeaHee  apuMETHYEeCKoe, MeIuaHa,
HauOoJIbIlIeeE W HAaWMEHBINIEEC 3HAYCHHS, pa3Max UYHCIOBOrO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATH n HpCO6pa3OBBIBaTL
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15

16

nH(popMalMIo, MPEACTABIEHHYIO B TaliWIlax M Ha JAUarpaMMax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIGHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHSATUSAMU: CIyYalHBIA OMNBIT (CIIy4alHbIN
IKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHUE peIIaTh
3ala4yd METOJIOM OPraHHW30BAHHOTO Mepedopa U C HUCIHOJIb30BAHUEM
MpaBujia YMHOXXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ Uil pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIIMECS  PE3YJIbTaTBhl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAyKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMHPHOU UCTOPHUH
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INHEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yMcna. Apu@MeTHdeckue ONepaluud ¢  PalUOHAIbHBIMU
' YyHuClIaMu

14 JeiictBuTtenpHble uKciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
' quCIaMU

s [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BBIYUCICHUN
2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nenbiM nokasareneM. CTENEeHb C palMOHAIbHBIM I10KA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouseHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apu(pMeTUUECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

i1 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
. yYpaBHEHUU

1s Lenbie u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIEI0BATEIbHOCTEH

4.2 Apudmernueckass U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX
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IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amanus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHHUMYMBI (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEXKYTKE
6 Koopaunatel Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4eckux BeIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr

64




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA
Anrebpa, 9 kinacc/ Konsrun FO.M., Tkauea M.B., ®enoposa H.E. u npyrue,
Axk1monepHoe o6mectBo «M3narensctBo «lIpocBemienue»

AnreOpa, 8 kiacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
AxknuonepHoe obiectBo «M3naTensctBo «IIpocBeiieHne»

AnreOpa, 8 kiacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

Anrebpa. Metonuueckue peKoOMeHIauu. 7 Kiacc: yued. mocooue ais
obmeoOpa3oBar. opranuzamnuii / . — 2-¢ u3a. — M. : [IpocBemenue, 2017.
Anrebpa. Metonuueckue pekoMeHaauu. 9 kinacc: yued. mocooue ais
ob1eoOpa3oBar. opranuzanuii / . — 2-e uza. — M. : [IpocBemenue, 2017.
Anrebpa. MeTonueckue pekoOMEeHIaIMu. 8 Kjiacc: yuel. mocooue ais

obmeoOpa3oBar. opranusanuii / . — 2-¢ u3a. — M. : [IpocBemenue, 2017.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

65



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 447200959609934981311677372486379060188671997382
Bnageney MypawkiHia Hatanea MeTpoBHa

OeicTevTened C 06.09.2024 no 06.09.2025



http://www.tcpdf.org

		2025-09-05T16:27:29+0500




