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MNOACHUTEJIBbHAS 3AIINCKA

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTE€CTBEHHO-
HAyyHOro, TaK U TyMAaHUTAPHOTO LUKIOB, €€ OCBOECHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEAHEBHOM XU3HU. Pa3Butue y o0yuarommxcs
HAYYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOAE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y KAa4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aJalTalliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydenue anrebOpbl obOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dopMynupoBath yrBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJaroOIIMXCSA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCyXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeANojiaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa U BBIYMCICHUSY, «ANreOpandyecKkie BhIPaXKEHUD», «YPAaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas H3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCHCTBYS C
JPYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW s
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX AJIsi IOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue OByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJICHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKxkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroil. IloHATne palMOHaNbHOIO 4YHCIHA, 3alUCh, CPABHEHHE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh 00bIIMX yuces. [IpouenTsl, 3anucey
IPOIEHTOB B BHUJE ApoOU U JpoOU B BHUIE MPOLEHTOB. TpH OCHOBHBIE 337a4ud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, pPAa3jIOKEHHME HAa  MHOMXKUTEIH
HATypaJIbHbIX YUCE.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHHUS, NpaBWiIa MpPeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CteneHb MHoOrounaeHa. Cino)keHue, BBIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEW JIMHEWHOTO
YpaBHEHHUS, pEIICHHE JIMHEWHBIX YypaBHEHUU. CocCTaBlI€HHWE YpPAaBHEHHU 1O
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cucrtema AByx
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. IlpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIbBIO
CUCTEM YPaBHECHMM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UncnoBsle TpoMeEXYyTKU. PaccTosiHne Mexy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAuHaTa
TOYKHU Ha KOOPJAUHATHOM TiockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (HopMyTIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IMHEHHBIX YpPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagpatHeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHCIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHAIBHBIX unced. CBOMCTBA apupMETHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C 1UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YKCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBaapaTHbIii  TpEX4eH, pa3JIoKEHHE KBAJAPATHOIO TPEXWICHA Ha
MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JIEJCHHE anreopandyeckux JapoOei.
PannonanbHble BBIpaXXEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peienue ypaBHEeHNM, CBOISIIUXCS K JUHEWHBIM U KBaJIPAaTHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padmyeckass uHTEpIIpeTalvs YPaBHEHUH C JBYMs NIEPEMEHHBIMH U CHUCTEM
JVHEVHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEHHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au aNreOpandeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynkuuu. OOnacTh omNpefeNeHuss U MHOXKECTBO 3HAYCHUMN
dbyukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padpux dynkumun. Yrenune cpoiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB (GYHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KIIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppalMoOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JecsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEUCTBUTEIbHBIC YUCIIa
KaKk OECKOHEUHBbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUA C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIEr0 MHpa, JJIUTEIBHOCTh IMPOIECCOB B
OKpPY’KaroleM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onjeHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHME. PemieHue ypaBHEHUH, CBOJSIINUXCSA K KBaJAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPETbeW M YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

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

VYpaBHeHHe ¢ ABYyMs NEepeMEHHBIMU U ero rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM 1ByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3aj1a4u aaredpanyeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[IoHsiTUE YMUCITIOBOM MOCJIENOBATEIBHOCTH. 3aJaHHUE IOCIEI0BATEIbHOCTH
peKkyppeHTHO popMyoit u popmysol N-To wieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmyiel N-ro 4djieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON U TEOMETPUYECKOW MpOrpeccuid
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKkTepu3yroTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSIEMY POCCUHUCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peallu3allii €ro
npaB, TMPEJICTABJICHUEM O MATEeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUSA
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJIbHO-3TUUYECKUX ITPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKONI Ha AaKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMATHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCIENMIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAIBHOMY UM ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUS:

OpUEHTAlMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKA, MPUPOBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelIoBeueCKOM
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIJICHUEM SI3BIKOM MAaT€MaTUKH M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CpPEeACTBOM
MO3HAHUST MHpPA, OBIAJECHUEM MPOCTEUINIMMHU HaBBIKAMU HCCIEI0BATEIbCKON
JeATEeIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOTO  00pa3a JKM3HU  (30POBOEC  IHTAHHE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMAaTUUYECKUX 3HAHUM ISl PEUICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanranus K U3MEHAIIMMCH YCJOBHAM COLMAJBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIBTATHI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3oBble jornueckune geiicTBUs:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOIIEHWH MEXIYy TIOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TMOHSATUN, YCTAHABIMBATH  CYIIECTBEHHBIA  IPHU3HAK
KJaccu(ukanmy, OCHOBAaHUSA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YaCTHbIE U oOIIue,
YCIIOBHBIE;

e BBIBISATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurs B (akTax, MAHHBIX, HAOMIOACHUSAX W YTBEPKIACHUSX,
npemiaraTh  KPUTEPUM  JUIA  BBISBICHHS ~ 3aKOHOMEPHOCTEH W
MIPOTUBOPEUHNIL;



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 penieHus y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIT0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI WHCTPYMEHT IO3HAHMS,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpoldIemMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME MO  YCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOi;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHUE IMPOIECCA, a TAKKE BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanueii:

BBISIBIISAITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(MOpPMAIUU, JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETHPOBATH
MH(GOPMALIMIO Pa3IMUHBIX BUAOB U (POPM IpEICTaBICHMUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHQOpMALUMKU M HWILTIOCTPUPOBATH
pellaemMble 3aJayd  CXE€MaMH, JAuarpaMMaMH, WHOW TIpa@ukod Hu uX
KOMOMHAILIMSIMU;

OLICHMBATh HAAEKHOCTh WMH(GOPMALUU MO KPUTEPUSM, MPEII0KECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBbIpaXXaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IUCBMEHHBIX TEKCTax, JaBaTh ITOSICHEHUS IO
X0y peuieHus 3a1a4i, KOMMEHTUPOBATh IIOJIYYEHHBIN PE3YIIbTAT;



e B X0JIe 00CYXXKJeHH 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;

e TMpPEACTABIATH  PE3yJbTAaThl  PEHICHWS  3aJayd,  HKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YY4ETOM 3a/1a4 MPE3eHTAUN U 0OCOOEHHOCTEN ayJUTOPHH;

e IIOHMMAThb W  HCHOJb30BaTh  INPEUMYILIECTBA  KOMaHIHOM U
UHAMBUIYAJIbHON pabOThl MpU PEIICHUU YYEOHBIX MATEMaTHYECKUX
3aj1ay;

e TMPUHUMATH LIETb COBMECTHOU NI€ATENbHOCTH, INIAHUPOBATh OPraHU3ALUIO
COBMECTHON paboThl, pacmpeneisTb BUAbl pPadOT, JOroBapUBaThCS,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

e YYACTBOBaTh B TIPYNIOBBIX (opmax paboTsl (0OCyXIeHUd, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTUE), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLICHMBAaTh Kauye€CTBO CBOET0 BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHbBIE YHHBepcaJbHble y4eOHbIe NeiiCTBUSA
Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTABJIAThH IIAH, aJTOPUTM pELIeHMs 3aayd (WId ero
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BIAAETh CHOCOOAMM CaMONPOBEPKH, CaMOKOHTpPOJSI Ipolecca M|
pe3yibTaTa peleHuss MaTeMaTUYeCcKOn 3a/1auu;

e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/layd, BHOCHTb KOPPEKTHMBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
0OCTOATENbCTB, HAWJEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yJbTaTa NEATEIbHOCTH IOCTABIECHHOW LEIN
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LEIH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI
K xoHmy oOydenuss B 7 kJjacce OOyYarolmMICs TMOJIYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:
Yucjia 1 BBIYUCTICHUSA



BremmonusaTe, coderas yCTHbIE M MUCBMEHHBbIE NPUEMBI, apHUPMETHUECKHE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHUsS YMCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3HOOOpa3HbIC
CHOCOOBbI U MPUEMBI BBIUMCICHUSI 3HAYEHUI JPOOHBIX BBIPAXKEHUM, COJEpKALIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT onHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIIBHBIEC YNCTIA.

OKpyrasaTh yncIIa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUECHHM
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpPaJIbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHATP  NPU3HAKK  JEJIMMOCTH, pAa3JIOKEHUE HA  MHOMKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 33JauM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH IPU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIecTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXWTEJNA, TPYNIUPOBKM  CIIara€MbIX,
npuMeHeHus1 (POpMyJ COKPAILIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexoaa OT UCXOIHOIO YPAaBHEHHSI K paBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHUS.



[TpumensaTh rpaduueckre METO bl MPU PELICHUH JTMHEWHBIX YPaBHEHUNA U HX
CUCTEM.

[lonOupaTe npuUMeEpbl Map 4YHUCEN, SBIAIONIMXCS PEIIEHHEM JMHEHHOrOo
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
yYpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEHHBIX YpaBHEHUH C IByMs MIEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocTaBnsiTh M peliaTh JMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 33/JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCBHIBATH YACIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOAUTENIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMHM M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS U aHaiu3a WH(OpMaIuy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(MOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadallbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUsI, OKPYTJIEHUS U BbIUUCIECHUMN, NU300paxaTh JAEHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpumensaTe moHsATHE apuPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWThH
KBaJIpaTHbIE KOPHM, WCIIOJIB3Yysl MPU HEOOXOAMMOCTH KaJbKYJISTOP, BBHITIOIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX M MAJIBIX YUCET C MOMOIIBIO JACCATUYHBIX
npobeii u crenieHeit uucia 10.

AsredpanyecKue BbIPpAKEeHUA



[IpuMeHATh TOHSTHE CTENEHU C MEJNbIM TOKa3aTelieM, BBINOJHSITh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BBINONHATH TOXAECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/71a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJSIIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMS IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBeCcHOM (HOPMYIMPOBKU 3aauu K €& anreOpanyecKoit
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelath JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM W WX CUCTEMBI, JaBaTh
rpadUuecKyr0 WUTIOCTPAIIMI0O MHOXKECTBA pELICHUM HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), ONMPENC/ITh 3HA4eHHE (YHKIIMH IO 3HAYCHHIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kiX, y = X2, y = x"3,y = |X|, Y = VX, OIHCHIBaTh CBOIICTBA YHCIOBONA
dbyukiuu no e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCsS TIOIYyYUT CIICAYIOIIHNE
MpeAMETHBIE PE3YIbTaThI:

Yuci1a 1 BBIYUCTIEHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BeimonHaTh  apudMeTHYeCKue JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.

HaxoguTh 3HaueHUsI CTENEHEW C LEIbIMU IOKA3aTeIs MU M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKUAKY PE3yJbTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemate nuHEHBIE W KBaApaTHBIC YPaBHCHWSI, YPABHEHUS, CBOMISAIIMECS K
HUM, NPOCTEUIIIHNE TPOOHO-pAllMOHATIBHBIC YPABHEHHUS.

PemaTe cucteMbl ABYX JTUHEWHBIX YpPaBHEHUU C JABYMsI TEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

Pemiath TEKCTOBbIE 3ajauu alIreOpamdeckuMm CrnocoOoM ¢  TMOMOUIBIO
COCTABJICHHSI YPAaBHEHUS WU CUCTEMBI IBYX YPaBHEHUH C IBYMS TIEPEMECHHBIMH.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TrpaduyuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YpPaBHEHUW pEIIEHUs, €ClId HUMEET, TO CKOJbKO, U
npouee).

Pemars nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
peleHrue HEPaBEHCTB HA YHUCIIOBOW MPSIMOM, 3alMChIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemates cHcTeMbl  JWHEHHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA NP PEIICHUN PA3IUYHbBIX 3a71a4.

DOyHKUIMHA

PacrosnaBath (yHKOMM W3y4eHHBIX BHIOB. [loka3piBaTh CXeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB pyHKImil Buga: y = KX, y
=kx+b,y=kix,y = ax*2 + bx + ¢, y = x*3, y = VX, y = ||, B 3aBuCHMOCTH OT
3HaYE€HUU KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U n300pakaTh CXeMaTHYECKU TpaduKU KBAJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTHuyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3HaBaTh apu(MeTHUECKyl0 U TE€OMETPUYECKYIO0 MPOrpeccud mpu
pa3HbIX CIIOCO0aX 3a/laHus.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpMya N-TO  4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh WIEHbI MOCIEIOBATENIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(GPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

N KosmuecTBo yacos 1 DJIEeKTPOHHbBIE
° ara
Tema ypoka Konrpoasnsie IIpakTnuyeckue uugpoBbIe
n/n Bcero U3YYeHUs
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
A:
1 [TonsATHE paMOHAIILHOIO YUCIa 1 b:
B:
. A:
) Apudmernueckue neiicTBus ¢ 1 5
paloHaIbHBIMU YHCIAMU B.
. A:
3 Apudmernueckue neiicTBus ¢ 1 E
paloHaIbHBIMU YHCIAMHU B‘
. A:
4 Apudmernueckue neiicTBus ¢ 1 E
paloHaIbHBIMU YHCIAMHU B‘
. A:
5 Apudpmernueckue neiCTBUS C 1 5
paloHaIbHBIMU YHCIAMHU B.
. A:
6 Apudmernueckue NeiCTBUS C 1 5
paloHaIbHBIMU YHCIIAMU B.
A:
7 CpaBHeHue, ynopsa04MBaHUE PallMOHAIBHBIX 1 5
umcen ’
B:
8 CpaBHeHue, ynopsA04MBaHUE PALIMOHAIBHBIX 1 A:




YHUCCJI

CpaBHeHUe, yIOPSI0YMBAHUE PAIMOHAIBHBIX

b:
B:
A:
3 qucen b:
B:
A:
10 CreneHp ¢ HATYPAIBLHBIM [OKA3aTEIEM b: bubnorexa [IOK
yP B. https://m.edsoo.ru/7f4211de
A:
11 CreneHp ¢ HATYPAIBLHBIM [OKA3aTEIEM b: bubmmorexa [TOK
yP B.- https://m.edso00.ru/7f421382
A: Bu6 [IOK
nomoTeKa
12 .
CreneHb ¢ HaTypaJIbHBIM TI0Ka3aTeeM IIZ . https://m.edsoo.ru/7f42154e
A:
13 CreleHs ¢ HaTypPaJIbLHBIM ITIOKA3aTEIEM b: bubmorexa [IOK
yp B.- https://m.edsoo.ru/7f4218be
A:
14 CreneHb ¢ HaTypalbHBIM MTOKA3aTeIEM b:
B:
A:
15 Perienne OCHOBHBIX 3a/1a4 Ha IpOOH, 5
MIPOIICHTHI U3 PEATIbHOM MPAKTHKH B.-
A:
16 Perienne OCHOBHBIX 3a/1a4 Ha IpOOH, 5
MIPOIICHTHI U3 PEATIbHOM MPAKTHKH B.-
17 Pemenre ocHOBHBIX 3a/1a4 Ha 1podH, A:
b:

MIPOLIEHTHI U3 PeaIbHOM MPAKTUKH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Pemennie oCHOBHBIX 3a/1a4 Ha JpoOH,

https://m.edsoo.ru/7f41feec

B:
A:
18 . b:
MIPOLICHTHI U3 pPeaTbHOM MPAKTUKU B
A:
19 [Ipu3Haku JeTMMOCTH, Pa3JIOKEHUS Ha 5
MHOKUTEIH HAaTypalbHbBIX YUCEI B.
A:
20 [Ipu3naku JeMMMOCTH, Pa3JI0KEHUS Ha 5
MHOKUTEIH HAaTypalIbHbBIX YUCEI B.
A:
21 Peanbnbie 3aBucumoctu. [Ipsimast u odpaTHas 5
MIPOMOPIIMOHATIBHOCTH B.
A:
99 Peanbnble 3aBucumocTtH. [Ipsimast u odpaTHas E
MIPOTMOPIIMOHATIBHOCTH B.
A:
93 Peanpnbie 3aBucumocTtu. [Ipsimast u obpaTHas 5
MIPOMTOPIIMOHATEHOCTH B‘
A:
24 Peanpnbie 3aBucumocTu. [Ipsimast u obpaTHas 5
IIPONOPLIMOHAIIBHOCTH B.
A:
o5 KonTponbhas pabota no teme 5
"PanimoHanbpHbIE yncia' ’
B:
A:
bubmuorexa [JOK
26 BykBeHHBIE BbIpaXKeHUs b:
B:



https://m.edsoo.ru/7f41feec

A:
27 ®opMyibl b:
B:
A:
28 Dopmyibl b:
B:
A:
29 [lepemennsie. JlomycTUMbIE 3HAUCHHS E:
epeme ’
MEPEMEHHBIX B:
[IpeoOpa3oBanne OyKBEHHBIX BBIPAKCHUH, A:
30 aCKpbITHE CKOOOK U MPUBEICHUE MOAOOHBIX b: bubmmorexa LIOK
packp PUBEA A ’ https://m.edsoo.ru/7f41fafa
CJllaraeMbIx B:
[IpeoOpa3oBanue OyKBEHHBIX BBIPAKCHUH, A:
31 aCKpbITHE CKOOOK U MPUBECHUE MOAOOHBIX b: bubnuorexa LIOK
pacxp PUBEA A ’ https://m.edsoo.ru/7f41fd70
cllaraeMbIX B:
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH, A:
32 pacKpbITHE CKOOOK U IPUBEACHUE TTOT00HBIX b:
cllaraeMbIX B:
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH, A:
33 pacKpbITHE CKOOOK U IPUBEACHUE TTOT00HBIX b:
CcllaraeMbIX B:
. A:
34 CBolicTBa CTENIEHU C HATYPAIBHBIM E- bubnuorexa [IOK
MoKa3areyeM B. https://m.edsoo.ru/7f421382
. A:
CBolicTBa CTENIEHU C HATYPAIBHBIM bubnnoreka [JOK
35 b:
[I0Ka3aTelieM B https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAJIbHBIM A: bubnnoreka [HOK



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

oKa3aTrejieM b: https://m.edsoo.ru/7f4218be
B:
A: Bu6 1IOK
nonmoTeKa
7 M :
3 HOTOHICHRL i https://m.edsoo.ru/7f42276e
A: Bu6 IIOK
nonImoTeKa
38 M .
HOTOHUICHRT § https://m.edsoo.ru/7f422930
A:
39 Crnosxenue, BBIMUTAHUE, YMHOKEHHE E- bubnnorexa [HOK
MHOT'OUYJICHOB B.° https://m.edsoo.ru/7f422af2
A:
40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE E- bubnuotexa [JOK
MHOTOYJIEHOB B.' https://m.edsoo.ru/7f422cc8
A:
41 CrnoxxeHue, BBIYUTAHUE, YMHOKEHUE 5 bu6nmoreka [JOK
MHOTOUYJIEHOB B.- https://m.edsoo.ru/7f422fca
A:
4 CrnoxxeHue, BBIYUTAHUE, YMHOKEHUE 5 bu6mmoreka [JOK
MHOTOYIEHOB B. https://m.eds00.ru/7f423182
A:
43 DopMyIILI COKPAILIEHHOTO YMHOXKEHUS b: bubmmorexa [IOK
pMY pattt y B.- https://m.edso00.ru/7f42432a
A:
44 DopMyIIBI COKPAIIEHHOTO YMHOXKEHUS b: bubmmorexa [TOK
pMY pail y B.- https://m.edso00.ru/7f42464a
N A: bu6mmorekxa [IOK
45 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 5

https://m.edsoo.ru/7f424c12
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pelIeHNE JIMHENHBIX YPaBHEHUM

B:
A:
46 DopMyIIBI COKPAILIEHHOTO YMHOXKEHUA b: bubmmorexa [IOK
pMYy paitl y B. https://m.edsoo.ru/7f424fd2
A:
47 DopMyIILI COKPAIIEHHOTO YMHOXKEHHU b: bubmmorexa [IOK
pMY pai M B.- https://m.edso00.ru/7f4251d0
A:
48 Pa3noxenre MHOTOWIEHOB HA MHOKUTEIN b: bubmmorexa [TOK
B.- https://m.edso00.ru/7f423312
A: Bu6 [IOK
noInoTEKA
4 P .
9 a3J10’KEHUE MHOTOYWIEHOB HA MHOKUTEIIN Z httos://m.edsoo.ru/7f4237fe
A:
50 Pasnoxxenre MHOTOWIEHOB HA MHOKHATEIN b: bubmmorexa [IOK
B. https://m.edsoo.ru/7f4239de
A:
51 PasnoxxeHre MHOTOWIEHOB HA MHOXUTEINA b:
B:
A:
59 KonTtpomnbHast pabota 1o Teme 5
"AnreOpanyeckue BbIpaxeHus" B.'
A:
53 YpaBHeHHe, TpaBHIIa IPeOOpPa30OBaAHUS 5
ypaBHECHHSI, PABHOCUJIBHOCTh YPaBHCHHUI B.'
o . . A:
54 JIuHeHOE YpaBHEHHE C OJTHOM MepEeMEHHOM, 5
B:



https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

JInHeHOEe ypaBHEHHE C OJTHOW NMEPEMEHHOM,

bubmuoreka [JOK

A:
55 . . b:
pelIeHNEe JIMHEHHBIX YPaBHEHUI B- https://m.edso0.ru/7f420482
. . . A:
56 JluneitHOE ypaBHEHHE C OJTHOM IEPEMEHHOM!, E:
pelieHue JIMHEMHBIX YPaBHEHUN B.'
A:
57 Pemenue 3a1a4 ¢ moMOIIbIO YpaBHEHHI b: bubmmorexa [TOK
A HbIo YP B. https://m.edso00.ru/7f42064e
A:
58 Pemenue 3a1a4d ¢ moMoIIbIO YpaBHEHUI b: bubmorexa HOK
A TR0 P B.- https://m.eds00.ru/7f420806
A:
59 Pemrenue 3a1au ¢ moMoOILIbIO YpaBHEHUM b: bubmmorexa [OK
A TR0 YP B‘- https://m.eds00.ru/7f4209a0
A: Bu6 1IOK
UOJINOTEeKA
P 7 :
60 CLICHHE 3aA1a € HOMOTUPIO YpaBHeHiH ;’; https://m.edsoo.ru/7f420e6e
. A:
61 JluneitHoe ypaBHEHUE C JIBYMS TIEPEMEHHBIMHU 5 bubnmnoreka [JOK
u ero rpaduk B.- https://m.edso00.ru/7f427¢32
. A:
62 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU 5 bubnmoreka [JOK
u ero rpaduk B. https://m.edsoo.ru/7f427e8a
. . A:
63 Cucrema 1ByX JTUHENHBIX YPABHEHUM C ABYMsI E- bubnnoreka [JOK
MEPEMCHHBIMH B.- https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JINHEWHBIX YPAaBHEHUM C IBYMS A:



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
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https://m.edsoo.ru/7f427c32
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MEPCMCHHBIMU

Cucrema 1ByX JUHEHHBIX YPAaBHEHUM C JBYMs

b:
B:
A:
65 EpEMEHHBIMU b:
P B:
. . A:
66 Cucrema ByX JINHEWHBIX YPAaBHCHHM C TIBYMS E:
MIePEeMECHHBIMU B:
A:
67 Pemenue cucrem ypaBHEHM b: bubmorexa LHOK
P B.- https://m.edsoo.ru/7f4284de
A: Bu6 [IOK
. noIMoTeKa
68 Petenie cuctem ypapHerHi g https://m.edsoo.ru/7f42865a
A:
69 Pemenue cucrem ypaBHeHHI b: bubmorexa HOK
P B.- https://m.edso00.ru/7f4287d6
A:
70 Pemenue cucrem ypaBHEHHIA b:
B:
A:
71 Pemurenue cucreM ypaBHeHUM b:
B:
" 9 A:
KonrtponsHas pabora no teme "Jlnnelinsle bubnnoreka [JOK
72 | b:
ypaBHEHUSA B- https://m.edsoo.ru/7f421044
A:
73 Koopaunara Touku Ha ipsmMoit 5 bubmorexa [JOK

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f4284de
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B:
A: Bu6 LIOK
nonanoreka
& HHCI0BBIC MpOMEIKYTicH i https://m.edsoo.ru/7f41dff2
A:
75 YucnoBble TPOMEKYTKH b:
B:
A:
76 Paccrosinue Mexxay IByMsi TOUKaMH 5
KOOPJMHATHOM MPSIMOi B:
A:
77 PaccrosiHre MeXy IByMs TOUKAMH E:
KOOPJMHATHOM TIPAMOM B.°
A:
[IpsimoyronbHas cucteMa KOOpAMHAT Ha bubnuoreka [IOK
78 b:
IJIOCKOCTH B https://m.edsoo.ru/7f41el6e
A:
IIpsimoyronbHas cucteMa KOOpAMHAT Ha bubnuoreka [IOK
79 b:
IJIOCKOCTH B https://m.edsoo.ru/7f41e42a
A: Bu6 IIOK
nOIMOTEKA
80 [Tpumeps! rpaukoB, 3a1aHHBIX HOpMyTaMH i https://m.edsoo.ru/7f41e8a8
A: Bu6 IIOK
nOIMOTEKA
81 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamMu i https://m.eds0o.ru/7f41ed80
A:
82 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu b:
B:



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
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A:
. bubnmoreka [JOK
83 Urenue rpaduKoB peaibHbIX 3aBUCUMOCTEH g https://m.edsoo.ru/7fAlea4
A:
84 UYrenue rpa)uKkoB peaibHbIX 3aBUCHMOCTEH b:
B:
A: Bu6 LIOK
UOIMOTEKA
85 Honsmie dymiciun § https://m.edsoo.ru/7f41ef06
A:
86 I'paduk pynkumn b:
B:
A: Bu6 IIOK
. . noIMoTeKa
87 CroficTsa dynicumi i https://m.edsoo.ru/7f41f078
A: Bu6 IIOK
. . noIMoTeKa
88 Crofictsa dynicuni ;’; https://m.edsoo.ru/7f41f1fe
A: Bu6 LIOK
. UOIMOTEKA
89 Juneiinas pywkumna ;’; https://m.edso00.ru/7f427282
A: Bu6 IIOK
. nOIMOTEKA
%0 Jmmeiinas dynxims ;’; https://m.edsoo.ru/7f427412
A: Bu6 IIOK
- noIMoTeKa
91 [Toctpoenue rpaduka TuHeHHON QyHKINH i https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpadurka TuHEHON QYHKIIUU A:



https://m.edsoo.ru/7f41ea24
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b:
B:
A:
93 I'padux pynkuum y =[x| b:
B:
A:
94 I'padpux pynkuum y =[x| b:
B:
KonTponbnas pabota no Teme "KoopauHatel u A:
95 rpaduxu. Oynkuun" / Beepoccuiickas b: bubmmorexa LOK
P - YHRL P ’ https://m.edsoo.ru/7f41f50a
MpoBepoyHas pabora B:
A:
9 Hrorosast KOHTpOJIBbHAS paboTa / 5 bubmmoreka [IOK
Bcepoccuiickas npoBepouHas paboTa B.' https://m.edso0.ru/7f429c6c
. A:
97 [ToBTOpEHNE OCHOBHBIX MOHITUN B METOJIOB 5
Kypca 7 kiacca, 00001IeHIe 3HAHUI B.'
. A:
[ToBTOpEHNE OCHOBHBIX MOHATHI U METO/IOB bubnuoreka [IOK
98 . b:
Kypca 7 knacca, 00001ieHre 3HaHUH B https://m.edso0.ru/7f429f32
. A:
99 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB 5 bubnuoreka [IOK
Kypca 7 kiacca, 0000IIeHre 3HAaHHUHA B: https://m.edsoo.ru/7f42a0e0
. A:
100 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB E:
Kypca 7 ki1acca, 000011eHIe 3HaHU B:
101 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB A: bubnnoreka [JOK
b:

Kypca 7 kiacca, 00001eHue 3HaHUI

https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
Kypca 7 Kinacca, 0000IIeHre 3HAaHHUHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

S

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f42a900

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoxa Bcero Konrpoabueie  Ipaxrueckue u3ydyeHusi  o0pa3oBaTesIbHbIEC
padoThI padoTshI pecypen
1 KBagparHblil KOpEHb U3 YUCIIa 1 bubmmorexa LIOK
https://m.edso00.ru/7f42d452
bubnunoreka [JOK
2 [Tonsitue 06 UpparMOHAIILHOM YHUCIIE 1 https://m.e dsogru 71426804
3 JlecATUYHBIC TPUOIMKCHUS 1
MppaLMOHATIbHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKECHUS 1
WppalMOHATEHBIX YHCET
5 JleficTBUTENBHBIE YKCTIa 1
6 CpaBHEHHE IEHCTBUTENBHBIX YUCEI 1
7 CpaBHEHHE IEWCTBUTEIBHBIX YHCEI 1
8 ApudmeTrueckuil KBaJpaTHbIA KOPEHb 1
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apu(PMETHICCKUX KBAAPATHBIX 1 bubnmoreka [JOK
KOpHEH https://m.edso0.ru/7f42d862
11 CBoiicTBa apupMeTHUECKUX KBAPATHBIX 1 bubnnoreka [JOK
KOpHEH https://m.edso0.ru/7f42d862
12 [IpeoOpa3oBaHre YMCTOBBIX BBIPAXKEHUH, 1 bubanorexka [JOK
COZEPIKAIINX KBAIPATHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHre YHCTOBBIX BBIPAKEHUH, 1 bubnmoreka [JOK
COJIEpXKAINX KBAJIPaTHBIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, 1 bubnuoreka [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

coJieprKalluX KBaJpaTHbIE KOPHU

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

15 [IpeoOpazoBaHme YUCITOBBIX BHIPAKCHUH, bubnnoreka [HOK
COZIEPIKAILMX KBAIPATHBIE KOPHU https://m.edso0.ru/7f42e262
16 CrTeleHs ¢ LelbIM I10Ka3aTeaeM bubmorera [JOK
https://m.edsoo.ru/7f4354a4
CrangaptHas 3anuch uncia. Pasmepst
17| sncwemmapraot snev 0 roomamecs Eutmacnera 10K
00BEKTOB), IUTUTEITHHOCTH TPOIIECCOB B hitps:/jm.eds00.1u/71436098
OKpPY’KaroIlleM MHUpe
18 CBoOIiCTBa CTETICHU C IICJIBIM MTOKa3aTelieM bubmorexa LIOK
https://m.edsoo0.ru/7f435648
19 CBOIICTBA CTETICHU C IIEJIBIM TTOKa3aTelieM bubmorexa LIOK
https://m.edso00.ru/7f435648
20 CBOIICTBA CTETICHU C IIEJIBIM TTOKa3aTelieM bubnuorexa LIOK
https://m.edso00.ru/7f435648
21 CBoiicTBa CTETICHH C IIeNIBIM MOKa3aTeIeM bubmoreka LIOK
https://m.edso00.ru/7f43599a
22 CBoiicTBa CTETICHH C IIeNIBIM MTOKa3aTeIeM bubmoreia LIOK
https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
24 KBanpatublit TpéxuneH
o5 PasnoxeHne kBagpaTHOro TpéXusacHa Ha bubnnoreka [JOK
MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
26 Paznosxenune kBagpaTHOTO TpEXUIEHA HA bubnmoreka [JOK
MHOKHTEIHN https://m.edsoo.ru/7f42fd38
97 KonrponsHas pabora no remam bubnuoreka [IOK

"KBanparusie kopau. CTeneHu.

https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

KBanpatuslii Tpexusnen"

bubmuorexa [JOK
28 AdreOpanriecias Apods https://m.edsog ru/7f430382
29 JlomycTuMble 3HAYCHUS IEPEMCHHBIX,
BXOJIAIIUX B aIre0pandecKue BhIPaKCHUS
30 JlomycTuMble 3HaYEHUS [TIEPEMEHHBIX,
BXOJIAIIUX B alre0panyeckue BhIpaKeHUS
. . bubnuotexa [JOK
31 OcHoBHOE CBOICTBO anredpandeckoi apodu httos://m.e dsogru 171430866
. bubmuorexa [JOK
32 Coxpauerine apobeit https://m.edsogru/7f430a8a
. bubmuorexa [JOK
33 Coxpauerne apodeit https://m.edsogru/7f430f44
. bubnmnoreka [JOK
34 Coxpauierne apodeit https://m.edsogru/7f430f44
35 CrnosxeHnue, BLIYUTAHUE, yMHomeime u bu6mmoreka [JOK
JIeIeHUE alredpanyeckux apooei https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bu6mmoreka [IOK
neneHue anreOpandeckux Apooeit https://m.eds00.ru/7f4315c0
37 CnoxeHune, BBIUUTaHUE, YMHOKEHUE U bubnmuotexa [JOK
JIeJICHUE alredpandeckux apooei https://m.edso00.ru/7f4318c2
38 Crnoskenue, BEIYMTAHUE, YMHO)KC\I:II/IC H bubmuoreka [JOK
JIeJIeHNE alredpandeckux apooei https://m.edsoo.ru/7f431a20
39 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX bubnnoreka [JOK
anrebpanveckue 1poou https://m.edsoo.ru/7f43259c
40 [IpeoOpa3oBaHue BbIpaXeHH, CoIepIKaluX bubanorexka [JOK
anredpandeckue Apoou https://m.edso0.ru/7f432736
41 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX bubnuorexa [IOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736

anreOpandyeckue 1poou

https://m.edsoo.ru/7f432736

42 KontposbHas paboTa mo teme bubnnoreka [HOK
"AnreOpanyeckast 1poOp" https://m.edso0.ru/7f431d36
bu6mmoreka [IOK
43 KBanparroe ypasHenue https://m.edsoo.ru/7f42eela
44 Henomaoe xBagpaTHoe ypaBHEHHE bubmmorexa [TOK
P yp https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBaapaTHOe ypaBHEHHE bubmorexa HOK
P yp https://m.edsoo.ru/7f42eela
46 dopMyia KOpHEH KBaIpaTHOTO YPaBHEHUS bubmorexa [JOK
PMY p AP yp https://m.edsoo.ru/7f42f158
47 dopmyna KOpHEH KBaJIpaTHOTO YPABHEHUS bubmorexa [JOK
pMY P P yp https://m.edsoo.ru/7f42f3f6
48 dopmyna KopHell KBaIpaTHOrO ypaBHEHHUS bubmorexa HOK
PMy-1a Kop AP yp https://m.edso0.ru/742f5a4
bu6mmoreka [IOK
49 T B
copema breta https://m.edsoo.ru/7f42fef0
bu6nmoreka [IOK
50 T B
copema breta https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubnuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHMil, CBOAAIIUXCA K bu6mmorexa [IOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c3d0
[Ipocreiimume qpoOdHO-palOHANIbHbIE bubnuoreka [IOK
53
YpaBHECHUSA https://m.edso00.ru/7f4328c6
[Ipocreiime ApoOHO-pallnOHATIbHbIE bubnuoreka [IOK
54
YpaBHEHUSA https://m.edsoo.ru/7f432b6e
55 Pemrenne TeKCTOBBIX 3a1a4 C IIOMOIIBIO bu6mmorekxa [IOK



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

KBaJPaTHBIX YPaBHEHUU

https://m.edsoo.ru/7f42f75¢c

56

57

Pemrenne TeKCTOBBIX 33/1a4 C IOMOIIBIO
KBaJPaTHBIX YPaBHEHUU

Kontponbnas padota mo teme "KBagpaTHbie
ypaBHeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f8f6

bubmuorexa [JOK
https://m.edsoo.ru/7f4301f2

58

JInHenHoEe ypaBHEHHE C IByMS
MIEPEMEHHBIMH, €ro TpaduK, MPUMEPHI
pelIeHrs YpaBHEHUH B IENBIX YUCIIAX

59

60

61

JIuHeHoe ypaBHEHHE C IByMS
MEPEeMEHHBIMH, €ro TpaduK, MPUMEPHI
pelieHusl ypaBHEHHH B IEJIBIX YUCTIAX
JluneitHoe ypaBHEHUE C IBYMS

MePEMEHHBIMH, €ro Tpaduk, IpUMepPbI
pelIeHns YpaBHEHUH B LEJIbIX YUCIIaX

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

62

63

64

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU
Perenue cucreM IByX JIMHEHHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

[Ipumepsl peleHns CUCTEM HETUHENHBIX
yYpaBHEHUH C IByMs IEPEMEHHBIMU

65

66

[IpuMepsl perieHus: CUCTEM HENMHENHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU
I'paduueckas MHTEpIIpeTAIUs YpaBHEHUS C
JBYMS IEPEMEHHBIMHU U CUCTEM JINHEWHBIX
YPaBHEHHH C ABYMs IEPEMEHHBIMU

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

67

I'paduueckas MHTEpIIpETAIUS YPaBHEHUS C

bubmuorexa [JOK



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

JBYMSI IEPEMEHHBIMHU U CUCTEM JINHEUHBIX
YpaBHEHHUI ¢ ABYMS [IE€PEMEHHBIMU

https://m.edsoo.ru/7f43d6d6

Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

08 CUCTEM ypaBHEHUU
69 Pemenne TeKCTOBBIX 3a1a4 ¢ IOMOIIBIO
CHUCTEM ypaBHEHUU
20 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
CUCTEM YpaBHEHUN
71 UucioBble HEPAaBEHCTBA U UX CBOMCTBA
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOM MTepeMeHHOMI
74 JIuHelinble HEPABEHCTBA C OJIHOM bubnuotexa [JOK
[IEPEMEHHON U UX pELICHUE https://m.eds00.ru/7f42c692
75 JInHeHbIe HEpaBEHCTBA C OJHOM bubnuotexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edso0.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OJTHOU
IIEPEMEHHOM U UX pELICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU bubnuorexa [JOK
IIEPEMEHHON U UX pPELICHUE https://m.edsoo.ru/7f42cb88
78 CucTembl TMHEHHBIX HEPABEHCTB C OAHOU bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMpl TMHENHBIX HEPABEHCTB C OJTHON
IIEPEMEHHOMN U UX pELICHUE
N300pakeHue peneHus JMHEHHOTo
80 HEPABEHCTBA U UX CUCTEM Ha YMCIIOBOI bubnmorexa LIOK
. https://m.edsoo.ru/7f42c9e4
psiMOi
81 N3o0pakeHue pemeHus THHEHHOTO bubnnoreka [HOK

HCpaBCHCTBA U UX CUCTEM Ha YHCIIOBOM

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

IpsAMON

KonTponbhas pabora no Temam

82
"HepaBenctBa. CucteMbl ypaBHEHUIT"
bu6mmoreka [IOK
83 I1
OHATHE (yHILHH https://m.edsoo0.ru/7f433c12
84 OO6macTh onpeesieHuss © MHOXKECTBO bubnnoreka [HOK
3HaYEHUHN PYHKIHUH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust GpyHKIHIA
86 I'paduk pynkumm
87 CaoiicTBa GyHKINH, UX 0TOOpakeHHE Ha
rpaduke
88 Urenue u noctpoeHne rpagukoB GyHKIHUN
89 ITpumeps! rpadukoB GyHKINH,
OTPaXKAIOIIUX peaTbHbIE MPOIECChHI
OyHKIMH, OMMUCHIBAIONTUE MPSMYIO H
90 06YI;T111 IPOTIO I/I:II{aJILHI;e o bubmorexa [JOK
PATHYIO TpOTopH https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTH, UX TpaduKu
91 ['unep6ona
bu6mmoreka [JOK
92 Tunepbona https://m.edso0.ru/7f4343e2
bubmuoreka [JOK
— 2
93 Tpacpmic pymium y =x https://m.edso00.ru/7f434572
Oyuknuu Yy =x2, Yy = X3,y = YX, y = [X[;
94 r }E]l(i)I/IL'I-IeCK)Z)e eIZeHHe . aBHeH{/Iﬁ LI| bubmmorexa [JOK
p p . yp https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB
. bubnmoreka [JOK
95 KypcoB 7 u 8 KJ1accoB, 0000IIeHre 3HAHUH /

Bcepoccuiickast mpoBepouHas paboTa

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa

96 HroroBast KOHTpOJIbHAS paboTa / 1 bu6mumorexa [IOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHHE 3HAHUN
08 [ToBTOpEHNE OCHOBHBIX MOHATUA U METOZOB 1 bubnmoreka [JOK
KypcoB 7 1 8 KjaccoB, 00001IeHne 3HaHU I https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJOB 1 bubnnorexa [HOK
KypcoB 7 U 8 Kj1accoB, 0000I11IeHre 3HAHUN https://m.edsoo.ru/7f437510
100 IToBTOpEHME OCHOBHBIX MOHATHI U METOJOB 1 bubnuoreka [IOK
KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHU I https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB 1 bubnuorexa [JOK
KypcoB 7 U 8 Ki1accoB, 0000I1IeHre 3HAHUN https://m.edsoo.ru/7f436b88
102 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB 1 bu6mmoreka [IOK
KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHU I https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

PanmonansHble ynca,
HppaIMOHAIIBHBIE YHCIIa, KOHEUYHBIE U
OECKOHEUYHBIE NECATUYHBIEC TPOOH

MHoxkecTBO HeﬁCTBHTeHBHLIX YHUCCII,

HeﬁCTBHTeHBHBIe qucia KakK
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0HO3HaYHOE COOTBETCTBUE
MEXIy MHOXECTBOM JCHCTBUTEIBHBIX
YHUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
apudMeTHIeCKHe IEUCTBHUS C
JIEHCTBUTEIIbHBIMU YUCIIAMH

[Tpubmx€HHOE 3HAUYCHNE BETUYUHBI,
TOYHOCTD MPUOIIKECHUS

Oxpyrienue yncen

OkpyriieHne yucen

[Ipukunka u onieHKa pe3yJIbTaTOB
BBIYHUCJIIEHUN

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYHUCIICHUN

10

JIuneitnoe ypaBHeHue. Pemenue

bu6mmorex [IOK




YpaBHEHUH, CBOJIALIMXCS K JTUHEUHBIM

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

JIuneitnoe ypaBHenue. Pemenue

11
YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBanpatHoe ypaBHeHue. Penienne
. bubnmoreka [JOK
12 YpaBHEHUH, CBOSAIIMXCS K 1
https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
KBagparnoe ypaBHenue. Pemenue BuG OK
N noInoTeKa
13 YpaBHEHUM, CBOALIUXCA K 1
https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
bubnnorexa [HOK
14 bukBanpaTHble ypaBHEHUs noimoreka L1
https://m.edso00.ru/7f43c3d0
bubnnorexa [HOK
15 bukBaapaTHbie ypaBHEHUS 1
https://m.eds00.ru/7f43c3d0
[IpuMmeps! pernieHuss ypaBHEHUI
16 TPETbEU U YETBEPTON CTENIEHEN
pa3NoKeHHUEM Ha MHOKUTEITU
[IpuMmeps! pernieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
pa3io’KeHUueM Ha MHOXKHUTETN
18 Pemenne npoGHO-paiioHanbHBIX bubnuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenune npoOGHO-paIiiOHATBHBIX bubnnoreka [JOK
YpaBHEHUNU https://m.edso00.ru/7f43c9b6
20 Pemenye TeKCTOBBIX 3a7a4
anreOpanvdecKuM METO0M
21 Pemienne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM METO0M
22 Pemienne TeKCTOBBIX 3a/1a4



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

anreOpandeckuM METOI0M

KonTponbhas pabota no teme

23 " . -
YpaBHEHHUsI C OJHOU IEPEMEHHON
24 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMHU U bubmuorexa [JOK
ero rpaduk https://m.edso00.ru/7f43d0b4
26 Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
97 Cucrema 1ByX JUHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pellieHue
28 Cucrema 1ByX JIJMHEHHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMH U €€ pelIeHne
29 Cucrema 1ByX JTMHENHBIX YPAaBHEHUM
C IByMs1 IEPEMEHHBIMU U €€ pelieHne
Pemenue cucrem 1B aBHEHUM,
30 OJIHO U3 KOTOPBIX HH};{)(GI?;IIEOC, a 1pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenne cucrem aB aBHCHUIA,
31 OJIHO U3 KOTOPBIX J'II/I}I]-IXGIZ'IIII—)IOC, a ipyroe bubmorera [JOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
32 OJTHO W3 KOTOPBIX JIMHEHHOE, a APyTroe
— BTOpPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
33 OJIHO U3 KOTOPBIX JIMHEMHOE, a APyroe
— BTOPOM CTEIEHU
34 I'paduueckas uHTEpIpETAIIUSL



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CUCTEMBI YPAaBHEHUM C IBYMs
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
anreOpanyecKuM crnocodom
36 Pemienue TekcToBbIX 3a1a4
anreOpanvdecKuM criocooom
37 KonTtponpsHast pabora o Teme
"CucreMsl ypaBHEHUN"
38 YucnoBsle HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HEpaBEHCTBA C OAHOM bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
42 JIuHeliHbIC HEPABEHCTBA C OJHOU bubnnoreka [JOK
NIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOI TepeMEeHHOMN U UX pelIeHHe
44 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOI TTepeMEeHHON U UX pelleHue
45 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM NMEPEMEHHOMN U UX PELIECHUE
46 KBaapaTHble HEPABEHCTBA U UX bubanorexka [JOK
pelieHue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBEeHCTBA U UX bubnuorexa [IOK

perieHue

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



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

KBaI[paTHBIG HCPAaBCHCTBA U UX

bubmuorexa [JOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'paduueckas naTEpIpeTanIysL
51 ng;.bBeHCTB u CI/ICTSMI;GP;IBGHCTB c bubmorexa LHOK
https://m.edso0.ru/7f43b098
JBYMs IIEpEMEHHBIMU
I'paduueckas unTeprperanys
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI TIEpEMEHHBIMA
53 KonrponbHas pabora no reme
"HepaBenctpa"
54 KBanpatuunas QyHkius, e€ rpadguk u bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 Ksanpatuunas ¢pynxuus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubanorexka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edso0.ru/7f439eb4
58 [TapaGosna, KOOpAMHATHI BEPIIMHbI bubnuorexa [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIUHEI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapaboia, KOOpAMHATHI BEPUTUHBI bubnnoreka [HOK

napaboIIbl, 0Cb CHMMETPHH 1apadoIbl

https://m.edsoo.ru/7f43a31le



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapabosna, KOOpAMHATHI BEPIIMHBI

bubmuorexa [JOK

o1 napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edso0o.ru/7f43a526
62 [TapaOousa, KOOpAMHATHI BEPLINHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIbl
63 I'paduku pynximii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=|X|
67 I'paduxu pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxm pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonrponbHas pabora no reme bubnnoreka [JOK
"@yHKUKn" https://m.edsoo.ru/7f43ab84
70 [TonsiTe uncmoBoi bu6mmoreka [IOK
MOCJIEJOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue noCiIe10BaTeIbHOCTH
71 peKyppeHTHOU popMyIion u bubmmorexa [JOK
N https://m.edsoo.ru/7f43ebda
dbopmyI0if N-TO YiIeHa
79 Apudmernueckas 1 reoMeTpuiecKas bubmuorexa [IOK
MPOrpeCcCcuu https://m.edsoo.ru/7f43ed7e
73 Apudmerrdeckas 1 TeOMETpUIECKas bubnnoreka [JOK
IIPOrpeCCUm https://m.edsoo.ru/7f43f3b4
74 ®dopmybl N-TO YiIeHa bubmuorexa [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuQMETHIECKON 1 TEOMETPHUECKOMN
IIPOrPECCHl, CYMMBI IEPBBIX N
YJICHOB

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

75

DopMyisl N-TO 4IeHa
apuQMETHIECKON U TEOMETPHUECKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

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

76

®opmyisl N-TO 4IeHa
apuQMETHIECKON 1 TEOMETPHUSCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

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

77

78

79

80

®opmynbl N-TO YieHa
apuQMETHIECKON 1 TEOMETPHUSCKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMmyisl N-T0 4iIeHa
apu(MeTHUECKONH U TeOMeTPUIECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

N300pakeHne 4ieHoB
apuMEeTUYECKON U TeOMETPHUECKOM
MPOTPECCHIl TOUKaMH Ha
KOOPAWHATHOW INIOCKOCTH

N300pakeHne 4ieHoB
apu(METHUECKOW U TEOMETPUICCKOM
NpOrpeccuii TOUKaMu Ha
KOOPAMHATHOM IIOCKOCTH

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

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

81

JIMHEeNHBIN U SKCIOHCHIINAIbHBIN
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

83

84

CrnoxHBIC IIPOLCHTEI

CrnoxHbIC ITPOLCHTEI

KoHnTtponbHas pabota 1o Teme
"YycIoBbIe OCIEA0BATEILHOCTH "

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6
bubmuorexa [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 0600IICHNE U
CHCTEeMAaTU3alMs 3HaHUH. 3aIiCh,
CpaBHEHHUE, ACHCTBUS C
JICUCTBUTEIILHBIMHU YUCIIAMHU,
YUCII0Bas IpsiMast

86

[ToBTOpenue, 0600IICHNE U

CUCTCMAaTHU3alusia 3HAHHM. HpOHeHTbI,

OTHOIIICHUS, IPOIIOPIHUN

87

[ToBTOpenue, o6o0IIEHNE 1
cHUCTeMaTU3alurs 3HaHH.
OkpyriieHue, MpuoIMKeHre, OIleHKa

88

89

90

[ToBTOpenue, 06001IeHUE U
cucTeMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 33J71a9 apU(PMETHICCKUM
crocooom

[ToBTOpeHnue, 0600IIEeHNE U
cucTemarus3anus 3HaHui. Pemenue
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
crocooom

[ToBTOpeHnue, 06001IeHNE U
cucTemaru3anus 3Hanui. Pemenue
TEKCTOBBIX 33714 apUPMETHUCCKUM
CIIocoooM

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

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

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpeHnue, 0600IICHNE U
CHCTeMaTH3allus 3HAHUH.

bubmuorexa [JOK

o1 [IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMyCTUMBIC 3HAUCHHS
[ToBTOpeHnue, 0600IICHNE 1

92 cUCTEeMaTU3aIlus 3HAaHUM. bubnmoreka [JOK
[IpeoOpa3zoBanue anreOpanyecKux https://m.edsoo.ru/7f444364
BBIPOKEHUH, JOMYCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE U

93 cHUCTeMaTU3alurs 3HaHU. bubnuorexa [JOK
[IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, JOMYyCTUMbIC 3HAUCHHS
[ToBTOpeHnue, 0600IICHNE U

94 CHCTeMaTH3aIrs 3HaHHH. bubmuorexa [JOK
[TpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U

95 cucreMartu3anus 3HaHui. OyHKIIY: bubnmnoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edso0o.ru/7f444c56
byHKIMMA
[ToBTOpeHnue, 0600IIeHNE U

96 cucreMartu3anus 3HaHui. OyHKIIM: bubnmoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHMA
[ToBTOpeHnue, 0600IIeHNE U

97 cucTeMarusanus 3HaHu. OyHKIHMH: bubnuoreka [IOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMHA

98 [ToBTOpeHnue, 0600IIEeHNE U bubnmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucremaTusauus 3HaHui. OyHKINY:
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX

byHKIMHA

https://m.edsoo.ru/7f4452¢e6

[ToBTOpeHnue, 0600IICHNE 1

99 cUCTEeMaTU3aIlus 3HAaHUH. 1 bubnmoreka [JOK
I'paduueckoe penienre ypaBHeHUH 1 https://m.edso0o.ru/7f445516
UX CHCTEM
[ToBTOpeHue, 0600IMICHNE 1
CHUCTeMaTU3als 3HaHU.

100 y 1
I'paduueckoe pemenne ypaBHEeHUN U
UX CUCTEM

101 HroroBast KoHTpoIbHAs paboTa 1

102 0606I£IGHI/IC WA CUCTEMATU3ALM 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'0O 00111ero 00pa3oBaHus
pe3yjabTara
1 Hucna 1 BBIYUCICHUS
11 BbimonHATe, coderass yCTHBbIE M NHUCBMEHHbIE NMPHEMBI, apudmMernueckue
' JeUCTBUS C pallMOHAJIbHBIMU YUCIIAMU
HaxoauTe 3Ha4YeHWsT YUCIOBBIX BBIPAKCHUH, NPUMEHSTH pPa3HOOOpa3HbIC
1.2 CrocoObl W TPHUEMBI  BBIYKMCICHHUS 3HAYCHHH JPOOHBIX BBIPAKCHHM,
coJiepKaluX OObIKHOBEHHbIE U JIECATUYHBIE IPOOH
[lepexoauTb OT OAHOHN (OPMBI 3aIUCH YUCEN K APYroil (mpeodpa3oBHIBATh
1.3 NECSITUYHYIO TpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUUHYIO APOOb)
1.4 CpaBHUBaTh U YHIOPSAJ0YMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrisTh yucia
BEHIMONMHATE TPUKHIKY © ONEHKY pe3yibTaTa BBIYMCICHHN, OICHKY
1.6 3HaYeHUH YHMCIIOBBIX BBIPAXKEHUH. BBIMONHATE AEHCTBUS CO CTENEHAMHU C
HaATYpaJbHBIMH ITOKA3aTEeISIMU
17 [IpuMeHsATH OpPU3HAKM  JAEIMMOCTH, pa3jIOkKEHHE Ha  MHOXKUTEIU
' HATYpaJIbHBIX YHCEI
Pemate mpakTHKO-OpPUEHTHPOBAHHBIC 33J]aYd, CBS3aHHBIE C OTHOIICHHEM
18 BEJIMYMH, PONOPLHUOHATIBHOCTHIO BEJINYMH, HPOLIEHTaMH,
' WHTEPIPETHPOBATh PE3YyJIbTAaThl PEIICHHs 3a1a4 ¢ y4ETOM OTpaHHUYCHHIA,
CBSI3aHHBIX CO CBOMCTBaMHU pacCMaTPUBAEMBIX OOBEKTOB
2 Anrebpanueckue BbIpaXeHUs
21 Hcnonb3oBarh anredpanyeckyto TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTh
' e€ B Ipoliecce OCBOCHUs yueOHOro MaTepuana
’5 Haxonnute 3HaYeHHs OYKBEHHBIX BBIPOKEHUH TPU 3aaHHBIX 3HAUYCHHSX
' MepPEMEHHBIX
2.3 BemonHATE  mpeoOpazoBaHHWS — [ENOTO  BBIPAXEHHUS B~ MHOTOWICH




MIPUBEACHUEM MOJI0OHBIX CIaraeMbIX, paCKphITHEM CKOOOK

BremonssaTh YMHOXCHHE OJHOYJICHA HAa MHOI'OYJICH WM MHOI'o4jicHa Ha

24 MHOTOYJICH, IPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pasHOCTH
OcCymiecTBIATh Pa3lIoKEHUE MHOTOWICHOB HAa MHOXHTEIH C IOMOIIBIO
2.5 BBIHECEHMsSI 32 CKOOKM OOINEro MHOXUTEJN, TPYHIMPOBKH CJIaracMslXx,
npuMeHeHHs (HOPMYIT COKPAIEHHOTO YMHOKEHUS
26 [TpumensTh npeoOpa3oBaHUs MHOTOUWICHOB JIJIsl PELICHUS Pa3IMYHBIX 33124
' 13 MaTeMaTHKHU, CMEXXHBIX IIPEMETOB, U3 PEabHOMN MPaKTUKU
27 Hcnonb30BaTk CBOMCTBA CTENEHEW C HATypajlbHBIMH IOKa3aTEIsIMM IJIs
' peoOpa3oBaHus BBIPAKECHHHA
3 VYpaBHEHUS U HEPAaBEHCTBA
Pemare nuHeliHBbIE ypaBHEHUs C OJIHOW NEpPEeMEHHOMH, MPUMEHssI MpaBuiia
3.1 nepexofa OT MCXOIHOTO YPaBHEHHUS K paBHOCWIBHOMY emy. [IpoBepsTsb,
SIBJISICTCS JIM YMCIIO0 KOPHEM YPaBHEHMSI
> [IpumensaTs rpaduyeckue METOJbl NPU PEIICHUN JUHEWHBIX YpaBHEHUN U
' UX CUCTEM
33 [MonOGupate mpuUMeEpHl TMap YHUCEN, SBISIONIMXCS pEIICHHEM JIMHEHHOTO
' YpaBHEHHUS C IByMsI [IE€PEMEHHBIMU
Crpouth B KOOPAMHATHOM IJIOCKOCTU TIpadUK JIMHEHHOTO ypaBHEHHS C
3.4 JBYMsl TIEPEMEHHBIMHU; TMONB3YSICh TpauKOM, TPHUBOAUTH IPHUMEPHI
peleHus ypaBHEHUS
35 Pemate cuctempl AByX JIMHEWHBIX YPABHEHUM C ABYMs IIEPEMEHHBIMU, B
' TOM 4Hcie rpaduuecKu
CoctaBisaTh M pewarh JIMHEHHOE ypaBHEHHME WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHH MO YCJIOBHIO 3aJaud, WHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1aui MOJTy4YE€HHBIN pe3ysbTaT
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxkaTh Ha KOOPAMHATHOW NPAMOM TOYKH, COOTBETCTBYIOILHE
4.1 3aJJaHHBIM  KOOpJMHATaM, Jy4W, OTPE3KH, WHTEPBAIbI, 3alMCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha alNreOpanveckoM s3bIKe
4.2 OTMmeyaTh B KOOPIAMHATHOM MJIOCKOCTH TOUKH I10 3aJJaHHBIM KOOpPJHMHATaM
4.3 Crpouts rpaduku nuHeHbIX QyHKIMNA. CTpouTh rpaduk GyHKIUHU Y = |X|
44 OnwuceBaTh € MOMOMIBIO (DYHKIMA W3BECTHBIE 3aBHCUMOCTH MEXIY

BCIIMYNHAMU: CKOPOCTb, BPpEMA, PACCTOSAHUC, ICHY, KOJIMYCCTBO, CTOUMOCTD,




MIPOU3BOIUTETHHOCTD, BpeMs, 00bEM padOThI

4.5 Haxoauth 3HaueHUe GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[Tonumatp rpaduueckuii crnoco® mpeAcTaBIeHUs U aHaIM3a MHPOpMaLUY,
4.6 U3BJIEKAaTh M HMHTEPIPETUPOBATh HHPOPMALUIO U3 TpaUKOB pPEaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUS OCHOBHOM
NPOBePsIeMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJabTara
1 Yucna ¥ BBIYUCICHUS
Hcnonb3oBath HayaJbHbIe Ipe/CTaBICHUs 0 MHOYECTBE
1.1 JNEHCTBUTEIBHBIX YHCEN JUI CPaBHEHUS, OKPYIJIEHUS M BBIYHCIICHUH,
n300pakaTh JCHCTBUTENIbHBIEC YHCIIA TOYKAMH HAa KOOPIAUHATHOM IPSAMOii
[TpuMeHsTh NOHATHE apU(PMETHUECKOro KBAaJPAaTHOI'O KOPHS, HAXOIUTh
12 KBaJpaTHbIE KOPHH, HCIOJIB3ysd TNPH HEOOXOAUMOCTH KaIBKYJISATOD,
' BBINOJIHATh MPEOOpa3oBaHMs BBIPAXKEHUHN, COAEP)KAIIUX KBaJApaTHbIC
KOPHH, UCIIOJIb3ysl CBOMCTBA KOPHEHN
13 Hcnonp3oBare 3amucd  OONBIIMX W MaJbIX YHCET C IOMOUIBIO
' JeCATUYHBIX ApoOeil u crenenei yncna 10
2 Anrebpanyeckue BbIpaKeHHs
[IpuMeHSATh TOHATHE CTEMEHM C LENbIM I[0Ka3aTejeM, BBITOIHSATH
2.1 npeoOpa3oBaHUsl  BBIPAKEHUH, COAEPKAIIMX CTENEHH C  LENbIM
nokasaresem
BBIMONHATE  TOXAECTBEHHBIE  MPEeoOpa3oBaHUs  paIMOHAIBHBIX
2.2 BBIp@)KEHUII Ha OCHOBE NpaBWJI JEHCTBMHA HaJ MHOTOWICHAMH MU
anredpandeckuMu apo0sMu
2.3 PackmanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKUTEIN
Y [TpumeHsTh TIpeoOpa3oBaHUsl BBIPAKCHUN IS PEIICHUS Pa3IMIHBIX
' 3aj71ad U3 MaTeMaTUKH, CMEKHBIX NPEIMETOB, U3 pealbHOW MPAKTUKU
3 YpaBHEHUS U HEPABEHCTBA
Pemrate  nmHelHBIE, KBaJpaTHbIE YpaBHEHUS W  pallMOHAIBHEIC
3.1 YpaBHEHHMsI, CBOJSIIMECS K HUM, CHUCTEMbI JBYX YpPaBHEHUH C JIByMs

MNEPEMEHHBIMU




3.2

3.3

[IpoBoauTh mpocTeWlMe MCCIEAOBAaHUS YPAaBHEHUW H  CHCTEM
YpaBHEHHIA, B TOM YHCIE ¢ IPUMEHEHNEM IpadUuecKuX MpeICTaBICHUHI
(ycTaHaBiuBaTh, HMEET JHM YypaBHEHHE WJIM CHCTEMa YpaBHEHUM

pElIeHUs], €CJId UMEET, TO CKOJIBKO, U ITpoUee)

[TepexoauTh OT CIIOBECHOU (OPMYTUPOBKH 3a7a9u K €€ anredpandeckoit
MOJIEJIM C TIOMOIIbIO COCTaBJICHUS YPAaBHEHUS WM CUCTEMbl YpaBHEHHI,
HHTCPHNPCTUPOBATL B COOTBCTCTBHUH C KOHTCKCTOM 3ada4du HOHy‘-IGHHBIfI

pe3ynbTaT

3.4

4.1

4.2

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJI CPABHEHUS, OLICHKH,
pelmarh JIMHEHHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M UX CHUCTEMBI,
JaBaTh rpaUUECKyI0 WILTIOCTPAIIMI0 MHOKECTBA PEIICHUI HEpaBEHCTBA,

CUCTEMbI HEPABEHCTB

OyHKIMU

[loHumMaTh W HCHOJB30BATH (PYHKUUOHAIbHbIE TIOHATHS U  SI3BIK
(TepMHUHBI, CHMBOJHMYECKHE OOO3HAUYECHMs), OIpPEAEsATh 3HAUYEHUE
(GYHKLIMU [0 3HAYEHHUIO apryMEHTa, ONpeAessATh CBOMCTBA (YHKLHUHU IO
e€ rpaduxy

Crtpoutsb rpaduku eMEHTAapHBIX QYHKIUHN BUIA: Y = k/x

y=k/x ,y =X%,y = X3, y = [X|, onuchIBaTh CBOWCTBA YUCIOBON PYHKIIMHU TIO
e€ rpaduky

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

11

1.2

1.3

14

Yucaa v BEIYUCICHUS

CpaBHI/IBaTB U YHOpAAOYMBATH pPALMOHAJIBHBIC W HWPpPAIHWOHAJIBHBIC

qucia

BrinonHsTh apI/I(I)MeTI/I‘-ICCKI/IC JEUCTBHSA C palluOHAJIbBHBIMU YUCJIaMU,
COoUcCTass YCTHBIC U NHUCbMCHHBIC HpI/IéMLI, BBIIIOJIHATE BBIYMCICHUA C

HppalvuOHAJIIBHBIMUA YK CIIaMU

HaxomuTe 3HaueHHs CTENEHEH C IelbIMHA MHOKa3aTelIIMH U KOpHCfI,

BBIYHCIIATH 3HAYCHUSA YUCIIOBBIX BBIpa)KCHI/II\/'I

OprrJI}ITB e CTBUTEIIbHEIC Yucia, BhIIOJHATHL NPUKUIKY PE3YyJIbTaTa




BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

2.1

2.2

2.3

YpaBHEHHUs U HEpABEHCTBA

Pemarp nuHelHble W KBaJpaTHbIE ypaBHEHUS, YpaBHEHUS,

CBOJAIIMUECSA K HUM, HpOCT@ﬁIHHC ,Z[pO6HO'paI_II/IOHaJ'IBHBIC YpaBHCHUA

Pemarb cuctembl ABYX JTUHEHHBIX YpaBHEHUN C JBYMsI IE€PEMEHHBIMU
Y CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO ypaBHEHUE HE SBISETCS

JIMHEUHBIM

Pemare TexcTOBBIE 3ahauM anreOpandeckuM CIOCOOOM C IOMOIBIO
COCTABJICHUS YpPAaBHEHMS WM CHUCTEMBI JBYX YPaBHEHHU C JByMs

NEPEMECHHBIMU

2.4

IIpoBoguTh npOCTEMIIME HCCIENOBAaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpauuecKux
MIpe/ICTaBICHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPAaBHEHUE UIITU

CHUCTCMa ypaBHeHI/Iﬁ peucHusda, €CjIinu UMECT, TO CKOJ'IBKO)

2.5

2.6

2.7

Pemrats JINHEHHBIC HCPABCHCTBA, KBaApPaTHLIC HCPAaBCHCTBA,
I/1306pa)KaTI> pEIICHUEC HCPABCHCTB Ha YHCJI0BOM HpHMOﬁ, 3aI1MChIBaTb

PCUICHUC C TIOMOIIbIO CUMBOJIOB

Pemate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIFOYArOOMEe KBAaJApaTHOC HEPABCHCTBO, I/I306pa)KaTB peuieHuce
CUCTCMbI HCPABCHCTB Ha YHUCIOBOH HpHMOfI, 3aIIUCbIBaTh PCHICHUC C
ITOMOIIBIO CHMMBOJIOB

Hcnonws3oBaTh HEPAaBCHCTBA NTPH PCHICHUHU PA3JIMIHBIX 3a1a4

OyHKIUU

3.1

3.2

3.3

PacnosnaBate  QyHKIME ~ W3ydyeHHBIX ~ BUAOB.  Iloka3wiBaTh
CXEMaTHUYECKH PACIIONIOKEHNE Ha KOOPAMHATHOMN TIOCKOCTH Irpad)uKoB
byukmii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucuMocTH OT
3HaYeHHH K0A((PHUIINEHTOB, OMTUCHIBATH CBOIMCTBA (PYHKIIMI

[Toka3pIBaTh CXEMaTHYECKH pACIOJIOKEHHWE Ha  KOOPIMHATHOM
IUIOCKOCTU TpadukoB GyHKUUH Buaa Y = VX, Y = [X| U omnMchIBaTh

cBoOiicTBa PyHKIMI

CTpOI/ITL n I/I306pa)i(aTB CXEMATHYCCKHU Tpa(l)I/IKI/I KBaApaTUYHBIX

(GyHKUIMH, ONMUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKIUHA MO HX




rpadukam

Pacnio3naBath KBaapaTuuHyr0 (QYHKIHIO TIO0 (Qopmyiie, TPUBOAUTH

3.4 NpUMEpHl KBaJpPaTHUHBIX (DYHKIUH W3 peasbHOW XU3HH, (PU3UKH,
reoOMeTpHUH
4 Apudmerndeckast 1 reOMeTpUUECKasi IPOTrpecCcuu
i1 Pacnio3HaBaTh apu(pMETHUYECKYI0 U T€OMETPHUUECKYIO ITPOIPECCUU IIPU
' pa3HbIX crioco0ax 3agaHus
BbINONHATE BBIYMCIEHUS C HUCHOIb30BaHUEM (QOpMYyN N-TO YJeHa
4.2 apu(METHYECKOW M TEOMETPUYECKOH MPOrpeccuid, CyMMBbI MEPBBIX N
YJICHOB
43 N300pakaTh 4iieHbl MOCIEI0BATEIBHOCTH TOYKAMHM HA KOOPJUHATHOU
' TUIOCKOCTH
Pemate 3aaun, CBsA3aHHBIE C YMCIOBBIMH IOCIEJOBATEIBHOCTSAMH, B
4.4 TOM 4HCI€ 3aJadyd U3 pEaJbHOW JKU3HM (C HCIOJIb30BAaHUEM

KaJIbKYJIATOPA, HPPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC

Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

1 Hucna u BIYUCIICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0J OT OJHON (OpPMBI 3amUcH Apoder K
1.1  pgpyroii. IloHATHe paLMOHAIBHOIO YMCIA, 3alHCh, CPAaBHEHHE, YIOPSIOYMBAHHE
palMOHAIbHBIX YHCEI

19 Apudmernueckue necTBUSA ¢ pallMOHAIBHBIMU YMclIaMU. Pemienue 3a1a4 u3 peaqbHON
' MPAaKTUKU Ha YacTH, Ha APOOH

13 CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeJeM: OIpeJieleHre, IPeoOpa3oBaHue BbIPAKEHUN HA
' OCHOBE OIpE/IEICHNUs, 3a1Ch OOIBIINX YHCEIl

v [IponieHThl, 3amuch NPOLEHTOB B BUAE IpoOUW U JApoOM B BHUIE MNPOLEHTOB. Tpu
' OCHOBHBI€ 33/1a4¥ Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEalbHOU IIPAKTUKU

1.5 IlpumeHeHuUE NPU3HAKOB JEIUMOCTH, Pa3I0kKEHIE Ha MHOKUTEIHN HATypaJIbHbIX YUCEIl

1.6 = PeasbHbIC 3aBUCUIMOCTH, B TOM YHUCIIE TIpsiMasi © 00paTHas MPOIOPLIHUOHATBHOCTH

2 Anrebpanyeckue BEIpaKESHUs

21 IlepemeHHbIE, UNCIIOBOE 3HAYEHHUE BBIPAKEHUS C IIEPEMEHHON. JlomycTuMble 3HaUEHUS
' MIEPEMEHHBIX

25 [IpencraBienue 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUAE (opMyibl. Beruucnenus mno
' bopmynam

2.3 | IIpeobOpa3oBaHue OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PABHbIE BHIPAXKECHUS

2.4  CBoIiCTBa CTENEHHU C HATYPaJIbHBIM ITOKa3aTeIEM

95 Opnowrensl u MHOrowieHel. CreneHb MHOrowieHa. CllOKeHHE, BBIYUTAHUE,
' YMHOKE€HIE MHOTOYJIEHOB

25 @DopMysbl COKpPAIIEHHOIO YMHOKEHUS: KBaJpaT CyMMBI U KBajapar pasHoctu. dopmyna
' Pa3HOCTH KBaApaToB. Pa3oxkeHne MHOTOWICHOB HA MHOXHUTEIN

3 YpaBHEeHUS

31 VYpaBHeHMe, KOPEHb YpaBHEHHUS, IPaBHIia IPeoOpa3oBaHusl ypaBHEHUS, PABHOCHIIBHOCTb
' ypaBHEHUU

3.2 JInneliHOE ypaBHEHUE C OJHOW IEPEMEHHOM, YMCJIO KOpPHEH JIMHEWHOIO ypaBHEHMH,
' pelIeHne IMHENHBIX YPaBHEHUI

3.3  CocraBiieHue ypaBHEHHI 110 YCIOBHIO 337auu. PernieHne TeKCTOBBIX 33134 ¢ MOMOIIIBIO




YpaBHEHUU

3.4  JluHeiiHOe ypaBHEHHE C IBYMs ITEPEMEHHBIMHU U €ro rpaduk
CucremMa JBYX JIMHEHHBIX YpaBHEHHH C JBYMSI TNEpEMEHHBIMHU. PellleHHe cucreM
3.5  ypaBHeHMil ctocoOOM MOACTaHOBKU. [IpMeps! pemeHus! TEKCTOBBIX 33Ja4 ¢ MOMOIIBIO
CHUCTEM ypaBHEHUU

4 Koopaunate! u rpaduku. @yHKIMN

4.1  KoopauHaTa TOYKH HA MPSIMOUN

4.2  UYwucnoBble MpOMEXKYTKH. PaccTosiHre MeX Ty AByMs TOUKAMH KOOPAMHATHOMN MPSMON

13 [IpsmoyronbHas cucrtema koopauHar, ocu OX m Oy. Abcuucca U opAMHATa TOYKH Ha
' KOOPJIUHATHOMN TUIOCKOCTH

44 [Ipumepsr  rpadukoB, 3amaHHBIX (Gopmynamu. YreHue TpadUKOB  peaNbHBIX
' 3aBUCUMOCTEHN

45 Tlonsarue pynkuuu. I'paduk pynkumn. CBoiicTBa GyHKINI

4.6  Jluneiinas ¢pynkuus, e€ rpaduk. ['padux ¢pynknum y = [x|

4.7 | I'paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX ypaBHEHUI

8 KJIACC

Kon IIpoBepsieMblii 31€MEHT COACP/KAHUA

1 Yucna ¥ BIYUCICHUS

11 KBanpatHslii kopeHb u3 uucina. [ToHatue o6 wupparuoHanibHOM uyucie. JlecaTUdHbIe
' NpUOJIMKEHUST UPPAMOHATBHBIX YHCEI

19 CgoiicTBa apu(MeTUUECKIX KBaJIpaTHBIX KOPHEW M UX IPUMEHEHHUE K TPeoOpa3oBaHUI0
' YHCJIOBBIX BBIPAKEHUH U BBIYMCICHUSAM. JleficTBUTENbHBIE YHCTa

1.3 | Crenensb c 11enbIM NOKa3aresneM U e€ cBoiictBa. CTaHIapTHAas 3aMUCh YUCIIA

2 Anrebpanyeckue BbIpaKeHHs

2.1 KsanmparHslii TpEXWIEH, pa3ioKeHNE KBAJAPATHOTO TPEXUICHA HA MHOKUTEIN

2.2  Anrebpamueckas 1poOb. OCHOBHOE CBOWMCTBO anredpandeckoi Apoou

2.3  CroxeHue, BRBIYUTaHNE, YMHOKEHUE, JIENICHHIE anreOpandecKux apooeit

2.4 | PanmuoHaNbHBIC BEIPAKEHUS M HX MPpeoOpa3oBaHUE

3 YpaBHEHUS U HEpPAaBEHCTBA

3.1  KsaaparHoe ypaBHeHHe, GopMyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera

3.2 | Pemenue ypaBHEHUH, CBOAAIIMXCS K JIMHEHHBIM U KBaJPAaTHBIM




3.3 Ilpocreiinme ApoOHO-paIMOHATBHBIC YPaBHEHUS
['padmyeckas uHTEpHpeTaUs YpaBHEHUM C ABYMSI IEPEMEHHBIMHU U CHCTEM JIMHEWHBIX
3.4 ypaBHeHUHl ¢ JByMs TIepEMEHHBIMU. IIpuMephl pelIeHusT CHUCTEM HEJIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 | PemeHue TEKCTOBBIX 3a/1a4 alre0OpandecKuM crocooom
3.6  YucnoBble HEpaBEHCTBA U MX CBOMCTBA
3.7 | HepaBeHCTBO C OJIHOI IEpEeMEHHOM
3.8  PaBHOCHIIBHOCTH HEPaBEHCTB
3.9  JluneiiHble HEpPaBEHCTBA C OAHOM IMEpeMEHHON
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJTHOW MEPEMEHHOMN
4 DOyHKIHUH
" [onsarue ¢pynkuuu. O6nacTh onpeAeIeHus 1 MHOXKECTBO 3HaYeHUN (QyHKIHU. CriocoOb!
' 3ananus QyHKIUI
4.2 T'paduk ynkuuu. YteHne cBOMCTB GYHKIUU MO €€ rpaduxy
4.3  Ilpumeps! rpaduKkoB (PYHKIIHIA, OTPAXKAIOIINX PeaTbHBIE MPOLIECCH
44 QOyHKIUY, OMHUCHIBAIONINE MPSIMYIO0 B OOpPaTHYIO MPOMOPLUUOHATBHBIE 3aBUCUMOCTH, UX
' rpaduxu
45 Oyskuu y =x7 y = X?
4.6 Oyakmuny = [x, y = |x]|
4.7 T'paduyeckoe perieHrne ypaBHEHUN U CUCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
11 ParonansHbIe Yncna, HppaMoHabHbBIC YMCiIa, KOHEYHbIE U OCCKOHEYHBIE JIECATHYHBIC
' Jpobu
MHOXeCTBO JCWCTBUTEIBHBIX YHCEN, JEHCTBUTENbHBIE YHCIA KaKk OECKOHEYHBIC
1.2 NeCATUYHbIe NpoOu. B3aMMHO OIHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM
JNENCTBUTENBHBIX YHCEN U KOOpAUHATHON psiMoii. CpaBHEHHE IEHCTBUTEIBHBIX YHCET
1.3 ApudmeTrndeckne IeiCTBUS ¢ NeHCTBUTEILHBIMEI YUCIAMU
W3mepenus, npubmmkeHusi, OLEHKH. Pa3Mmepsl OOBEKTOB OKpYKAIOLIETO MHUPA,
14 JUTUTEIBHOCTh  TIPOILIECCOB B OKpyXaromeM wmupe. [Ipubnmx€nHoe 3HaYeHHE

BCIIMYHMHBI, TOYHOCTH HpI/I6J'II/I)KeHI/I$I. OprTJlCHI/Ie YHUCCII. HpI/IKI/II[Ka n OICHKa




pe3yNbTaToOB BBIYUCICHUN

2 VYpaBHEHUS U HEPABEHCTBA

2.1 VYpaBHEHUs ¢ OAHOM ITEpEMEHHON

2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM

2.3 KBanparnoe ypaBHenue. Pemienne ypaBHeHUH, CBOAAIIUXCS K KBaAPaTHBIM

24 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHMs YpaBHEHMM TpPETbed M 4ETBEPTOU
' CTEMeHeH pa3oKEeHNEM Ha MHOKUTEIH

2.5 Pemenue qpoOHO-paliMoHaNbHBIX YPAaBHEHHUI

2.6 CucTtembl ypaBHEHUT

2.7 YpaBHeHHe ¢ ABYMS NIEPEMEHHBIMH U €ro rpaduk

2.8 Pemenue cucrem AByX TMHEHHBIX YPaBHEHHM ¢ ABYMs IEPEMEHHBIMU

o0 Pemenne cucrem IBYyX ypaBHEHMIA, OJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOPOM
' CTCTICHH

2.10 I'paduueckas uHTEpHIpeTALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMH

2.11 | PemeHue TEKCTOBBIX 3a7a4 alreOpanyecKuM CIiocoOoM

2.12 | YwucnoBble HEpAaBEHCTBA U UX CBOMCTBA

2.13  Pemenue nuHENHHBIX HEPABEHCTB C OJHON MEPEMEHHOM

2.14  Pemenue cucteM JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN

2.15  KBagpaTHbBIe HEpaBEHCTBA

216 I'padmueckas wHTEpHpeTanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
' NePEeMEHHBIMHU

3 OyHKIIH

31 KBanparnunas ¢yskius, e€ rpaguk u cBoiictBa. [lapaGona, KoOpAMHATH BEPIINHBI
' 1apaboJIbl, 0Ch CHMMETPHH ITapadoIIbl

3.2 I'paduku dpynkimii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku dpynkimii y=K/X, y = X° u ux cBoicTpa

3.4 I'paduku GyHKIMi , ¥ UX CBOMCTBA

4 YucnoBbie OCIEI0BATENHHOCTH

41 Ompenenenne W CHOCOOBl 3aJaHUS YHUCIOBBIX TMOCIEAOBAaTENbHOCTEH. 3amaHue
' MOCIIE0BATENBHOCTH PEKYPPEHTHOM hopmyIoit U popmysoif N-To uieHa

42 Apudmerndeckas nmporpeccus. @opmMyibl N-TO YjieHa apuPMETHIECKON TPOTPECcCHH,
' CYMMBI TIEpBBIX N UJICHOB

4.3 I'eomerpuueckas mporpeccus. @opMynbl N-T0 YlieHA T'€OMETPUYECKON MPOTPECCHH,




CYMMBI IIEPBBIX N YICHOB

4.4

4.5

N3o0pakeHne wieHOB apu(PMETHIECKOW M T€OMETPUUYCCKON MPOrpeccrii TouKaMu Ha

KOOPJMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIA POCT

CroxHbI€ TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kox
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 0011IETr0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHITHUSMU: MHOKECTBO, MOJIMHOMXECTBO, OTNEPALINU
HaJl MHOKECTBAMU; YMEHHE ONEePUPOBATh MOHATUSIMHU: Tpad, CBSI3HBINA rpad,
JIEpPEeBO, LUKIJI, MPUMEHSITh UX MPU PEIICHUH 3a/lay; YMEHHE HCII0JIb30BaTh
rpadguyeckoe MPEICTaBICHHE MHOXECTB [JJIs ONUCAaHHUS  pealibHbIX

IIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX y4€OHBIX IPEIMETOB

YMeHHne onepupoBarh IIOHATHSAMH: OIIPEIEIICHHE, AaKCUOMa, Teopema,
JIOKa3aTeNbCTBO;  YMEHUE  paclo3HaBaTb  WCTUHHBIE M JIOXKHBIE
BBICKA3bIBAHUSA, IMPHUBOJUTH NPUMEPBl M  KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHHne oneprupoBaTh IOHATHUAMM: HATypajJbHOE 4YHUCIO, IPOCTOE H
COCTAaBHOE YHUCJIO, NEIMMOCTh HATYPAJIBHBIX YHCEN, IPU3HAKU JEIUMOCTH,
LeJIOE YMCII0, MOAYJIb YUCIA, OOBIKHOBEHHAs poOb U JlecsTU4YHas ApoOb,
CTaHIAPTHBIA BHUJ 4YMCJIA, PALMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHUCIIO,
apumMeTHyecKuil KBaJgpaTHBIM KOPEHb, YMEHHE BBINOJHATH JEUCTBUS C
YUCJIAMH, CPaBHMBATb U YIOPANOYMBATHL YHUCIA, MPEICTABIATH 4YUCIa Ha
KOOPJAMHATHOW NPSIMOW, OKPYIVIATh YHUCIIA; YMEHHE JeNaTh NPUKUIAKY H

OLICHKY pE3yJibTaTa BBIYMCIICHU U

YMeHue omepupoBaTh MOHATHUAMHU: CTENEHb C IEJIbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHbI KOpEHb, MHOTOUJIEH, anredpanyeckas 1poob,
TO/IECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOMN CTENEHH OOJIbIle eIUHUIIbI;
YMEHHE BBINOIHATH PAcy€Thl MO (opmynaMm, npeoOpa3oBaHUs LENbIX,
JIpOoOHO-PAllMOHATIBHBIX BBIPAXKEHUN U BBIPAKEHHUH C KOPHAMH, pa3iokKeHHe
MHOTOYJIEHa Ha MHOXHUTENIM, B TOM YHCJIE C HCIOJIb30BaHHEM (GopMyI

PAa3HOCTHU KBAAPATOB U KBaJApaTa CYMMBI U PAa3HOCTH

YMeHue OmnepupoBaTh MOHSATHSAMHU: YHCIOBOE DPaBEHCTBO, YpPaBHEHHUE C
OJIHOW TNepeMEHHOMW, YHCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE pelarbh JIMHEWHBIE W  KBaJpaTHbIE ypaBHEHHS, JPOOHO-

palMoOHabHBIE YPAaBHEHUS C OJIHOW MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX




ypaBHEHUH, TUHEIHbIC HEPABEHCTBA U X CHCTEMBI, KBaJIpaTHbIE U JIPOOHO-
palMoHalIbHbIE HEPABEHCTBA C OJIHOM IMEPEMEHHOW, B TOM 4YHUCJIE MpHU
pelIeHrr 3a1ad U3 JIPYruX IPEeJIMETOB U MPAKTUYECKHX 3a/lady; yMEHHe
WCII0Ib30BaTh KOOPAMHATHYIO MPAMYIO U KOOPAMHATHYIO IUIOCKOCTH JUISt

M300paKeHUs pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

VMeHHE ONepupoBaTh MOHATHAMH: GYHKUWS, Tpaduk (YHKIHH, HYIA
GYHKIMH, MPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHWs,
yObIBaHUs, HauOOJblllee W HAWMCEHbIIEEe 3HAueHUS (QYHKIHMH; YMEHHE
OIICpHUPOBATH IIOHATUAMU: npsamas MMPpONnOpLHUOHATIBHOCTD, JIMHEHHas
GyHkuus, KBajpatuuHas (QYHKIHs, OOpaTHas IPONOPLUHOHAIBHOCTS,
napabosa, runepOoia; yMeHue CTpouTh rpaduku (yHKIWH, UCTIOIH30BATH
rpaduKy JUIS ONpPEACNICHHsT CBOMCTB IMPOLECCOB M 3aBUCHMOCTEH, IS
pelleHus 3a/1a4 U3 APYrux y4eOHbIX MTPEIMETOB U pealbHON KU3HU; YMEHUE

BbIpaXXaTb q)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMYNHAMU

YMeHue onepupoBaTh HMOHATHAMM: IOCIEI0BATENBHOCTD, apu(MeTHUecKas
U TeoMETpUYecKass MpOrpecCMd; YMEHHE HCIOJb30BaTh  CBOWCTBA
1ocye10BaTeIbHOCTEH, (OpMYJIbl CyMMbl M OOILEro 4ieHa NpH pPELIeHUU
3a1a4, B TOM 4YMCIE 3a7ad M3 JAPYrux y4eOHBIX NPEIMETOB U peajbHOU

KHU3HHU

YMeHue pemaTh 3aJaud pa3HbIX THIOB (B TOM YMCJE Ha MPOLEHTHI, 10U U
4yacTH, JABM)KEHUE, paboTy, LIeHy TOBAPOB M CTOMMOCThH MOKYIOK M YCIYT,
HQJIOTH, 3aJa4d M3 00JacTh YNpaBi€HUs JUYHBIMA U CEMEHHBIMU
(MHaHCaMM); YMEHHUE COCTaBJISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U
CUCTEMBI II0 YCIOBUIO 3aJlayd, HCCIENOBATH IIOJyYEHHOE pELICHUE U

OLICHUBATh HpaBHOHOI[O6HOCTB MMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (PUTypa, TOUKA, OTPE3OK, Mpsimas, JIyd,
JIOMaHas, yrojl, MHOTOYTOJbHUK, TPEYroJbHUK, paBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJIbHUKH, MPSIMOYTOJIBHBIN TPEYroJbHUK, MEIUaHa,
OuCcceKTpuca U BbICOTA TPEYTOJIbHUKA, YETHIPEX YT OJIbHUK, TapajljieiorpamMm,
poMO, TNPSAMOYTOJNBHUK, KBajgpaT, Tpamelus; OKPYXHOCTb,  KpYyT,
KacarenbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTypamMH; yMEHHE
pemare 3a7add, B TOM YHCJIE W3 TMOBCEJHEBHOM JXU3HU, HA HAXOXICHUE
F€OMETPUUYECKUX BEJIMYMH C MPUMEHEHHUEM H3YYEHHBIX CBOWCTB (uryp u

¢dakToB

10

YMeHue omnepupoBaTh IMOHATUAMHU: PAaBEHCTBO  (UIyp, paBEHCTBO




TPEYrOJIEHUKOB; MAapaJjIeIbHOCTh M TEPIEHANKYISIPHOCTD IMPSIMBIX, YTOJ
MEXy MPSMBIMHU, NEPIICHAUKYIAP, HAKIOHHAS, IPOSKLUs, ogo0ue Gpuryp,
NOJO0HBIE TPEYTOJbHUKH, CHUMMETPHS OTHOCHTEIFHO TOYKH M HPSIMON;
YMEHHE paclo3HaBaTh paBEHCTBO, CHMMETPHIO U THojodue ¢uryp,

NapajuiebHOCTh U MEPIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MHUpE

11

12

YMeHue onepupoBaTh MOHSATHUSAMU: JUIMHA, PAcCTOSHUE, Yrojil (BelMYMHA
yria, CHHYC U KOCHUHYC yIJla TPEYrojbHHUKA), IJIOLAb; YMEHUE OLIEHUBATh
pa3Mepsl PeIMETOB U 0OBEKTOB B OKPYKAIOLIEM MUPE; YMEHUE IPUMEHSATh
(dbopMyIIBI IEpUMETpa U TUIOIIAAN MHOTOYTOJIBHUKOB, IJTHHBI OKPYXHOCTH H
wiom@aau kKpyra, oObeMa MPSMOYTOJbHOTO Mapajulefienuiena; yMeHHe
MIPUMEHSTh IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHuKa, Teopemy I[lucdaropa, TpUroHoMeTpU4eCKHE COOTHOILICHUS

JUISL BBIYMCIICHUS! JUTUH, PACCTOSHUH, TJIOIIAIeH

YMmenne  u3o0pakaTh  IUIOCKHME  (QUTypl W WX  KOMOMHAaNuw,
IIPOCTPAaHCTBEHHbIE  (UIYPBI OT PYKH, C IOMOILBIO  YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY MJIM CUMBOJIBHOMY

OIIMCaHUIO

13

YMeHue OIICpHUPOBATH IOHATHAMU: TPAMOYIOJibHass CHUCTEMa KOOPAUWHAT,
KOOpAUHATbl TOYKH, BEKTOp, CyMMa BCKTOPOB, IMPOU3BCIACHHUC BCKTOpAa Ha
YHUCJIO, CKAIAPHOC NPOU3BCACHNUE BEKTOPOB; YMCHHUEC HUCIIOJIb30BATH BEKTOPLI
1 KOOpAWHATBI IJIA MPCACTABICHUA JAaHHBIX U PCHICHUA 3aJla4, B TOM YHCJIC

u3 Apyrux y‘Ie6HHX NpeaAMETOB U peanLHoﬁ KHU3HHU

14

15

YMeHue onepupoBaTh MOHATUSAMU: CTOJOMKOBBIE U KPYTOBBIE JUarpamMmbl,
TaOIMIIBI, cpeiHee apudMeTHIecKoe, MeinaHa, HanboJbIlee 1 HauMEHbIIIee
3Ha4eHUs,  pa3Max  4YHUCIOBOro  Habopa,  yMEHHE  M3BIIEKATh,
UHTEPIPETHUPOBATh U NMPeoOpa3oBbIBaTh MH(GOPMAIINIO, NPEICTABICHHYIO B
TabIMIaX ¥ Ha JuarpaMmax, OTPa’Karolllyl0 CBOMCTBA U XapaKTEPUCTUKU
pEaJIbHBIX IPOLIECCOB M SIBJICHWN; YMEHHME paclno3HaBaTh W3MEHYMBBIC

BEJINYMHBI B OKPYXKAIOIEM MUApE

YMeHue omnepupoBaTh IMOHATUSMHU: CIy4allHBIH ONBIT  (Cay4yailHBIN
HKCHEPUMEHT), 3JIEMEHTapHOE COOBITHE (IEMEHTAPHBIN UCXO0/T) CIyYaiiHOTO
OTIBITA, CIydyalHOE COOBITHE, BEPOSTHOCTH COOBITHSA, yYMEHHE HAXOIUTh
BEPOSITHOCTH CIY4YallHBIX COOBITMH B ONBITAX C PaBHOBO3MO>KHBIMHU
JJIEMEHTAapHBIMU ~ COOBITUSIMH; YMEHHE pelllaTh 33Jaud  METOIOM

OpTraHHU30BaHHOTO nepe6opa n C HCIOJIb30OBAHHUCM IIpaBUJIa YMHOXKCHUA,




YMEHHUE OLICHUBATh BEPOSITHOCTH PEATbHBIX COOBITUI H SIBICHUI, TOHUMATh
POJIb MMPAaKTUICCKU AOCTOBCPHBIX u MaJIOBCPOATHBIX COOBITHH B
OKPYXKaloLIeM MHUpE ¥ B JKH3HH; 3HAKOMCTBO C IOHSITHEM HE3aBUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEI U €r0 POJIbI0O B MACCOBBIX

SIBJICHUAX

16

YMeHue BBHIOMpPATh MOAXOMSAIIMN W3yYEeHHBIH METOJ IS pelIeHUs 3aayH,
MPUBOJAUTH TMPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJie U
JKU3HHM, paAcIo3HaBaTh IMPOSBICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
OMUCHIBaTh OT/EIbHBIC BBIIAIONIMECS PE3YJbTAaThl, IMOJIYYECHHBIE B XOJI€
Pa3BUTHUS MAaTEMAaTHKW KaK HAayKH, NMPUBOJUTH MPUMEPHl MATEMaTHYECKUX

OTKPBITHH U UX aBTOPOB B OTE€YECTBEHHON U BCEMUPHOU HCTOPUU




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

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1 Yucna v BIYKCICHUS
11 Hatypanbnble u uenbie uncna. [Ipu3Haku JeIMMOCTH LIETIbIX YHCe
1o OOBIKHOBEHHbBIE U JECITUUHBIE TPOOH, IPOLIEHTHI, OECKOHEUHbIE IEPUOANYECKUE
' Ipodu
1.3 Parnmonanbubie yncia. ApudMeTrHuecKue onepanyy ¢ paloHaIbHBIMU YUCIIaAMHU
1.4 JleiicTBuTenpHbIC Yncia. ApuPMETHIECKHE ONEePALUU C JeHCTBUTEILHBIMU YNCIaAMHU
Le [TpubmmkE€HHBIE BRIYMCIICHUS, IPABUJIa OKPYTIICHUS, TPUKUAKA U OL[CHKA pe3yibTara
' BBIYMCIICHHUI
2 Anrebpanyeckue BhIpaXKEHUs
2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )
55 Creness ¢ 1eabIM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM MoKazatesneM. CBoiicTBa
. CTENEHU
2.3 MHorouseHsl
24 Anrebpanueckas 1poOb
”s ApudmeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JlelcTBUs ¢ apupMETHIECKUMHU
' KOPHSIMHM HaTypaJbHON CTENEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Llenbie u 1poOHO-paloHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.2 Hensle n 1poOHO-paliioHaIbHble HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TekcTOBBIX 33124
4 YucnoBsle NOCIEN0BATENBHOCTH
4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEMN
4.2 Apudmernueckast 1 reoMeTpuyeckas nporpeccuu. opmya ciI0XKHBIX TPOIIEHTOB
5 OyHKIIH
OyHk1Ms, criocoos! 3ananus GyHkun. ['padux pynkunu. O6aacTh onpeneaeHus 1
- MHOXecTBO 3HaueHUH pyHkimu. Hynu ¢pynkuuun. [IpoMexxyTKu 3HAKOIOCTOSIHCTBA.

[IpomexyTkH MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl 1 MUHUMYMBI (DyHKIIHH.

Haubonbiee u HauMeHblee 3HaueHne (YHKIIUU Ha TPOMEKYTKE




KoopaunaTs! Ha psIMOil U MIIIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbl KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 UX cBOicTBa
7.2 TpeyroabHHUK

7.3 MHOroyrojabHuKu

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3mepenne reoMeTpruIecKuX BETHYUH
7.6 BekTopsl Ha TII0CKOCTH

8 BeposiTHOCTB M cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BepositHoCTh

8.3 KombunaTtopuka

8.4 MHuosxecTBa

8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Anre6pa, 7 xknacc/ Jlopodees I'.B., CyBoposa C.b., bynumosuu E.A. n
npyrue, Akimoneproe oomectBo «M3natenbctBo «IIpocBemennes
» Anre6pa, 8 kimacc/ lopodees I'.B., CyBoposa C.b., byaumosud E.A. u
apyrue, AkunonepHoe oomectBo «M3matensctBo «IIpocBemenue»
 Anrebpa, 9 kiacc/ Jopodees I'.B., CyBoposa C.b., bynumosud E.A. u
apyrue, AkunonepHoe oomectBo «M3matensctBo «IIpocBemenue»
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* YueOHuk «Anreodpa 7» , aBT. I'.B. Jlopodees u np. - M., [IpocBenienue
 lunakTrueckue Matepuaibl. 7 Kiiacc: ydeOHoe mocooue st
obmeoOpazoBarenbHbIX opranu3anuit/C.C. MunaeBa.- M.: [IpocBelienne
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