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MMOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsSETCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOIO OOIIEro
oOpa3oBaHusA: OHa 00ECIIEYMBAET U3yUEHUE IPYTUX JUCUUIUIMH, KaK €CTECTBEHHO-
HAyYHOT0, TaK W TYMaHUTApHOIO LHKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
IpOAODKEHUs 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. Pa3BuTue y o0ydarommxcs
HAy4YHBIX MPEJCTABICHUN O IPOUCXOXKACHUM MU CYLUIHOCTH alreOpandyecKkux
abcTpakiuii, cnoco0e OTpaKeHUsT MaTEMAaTUYECKON HayKOM SIBJICHHUI U MPOIECCOB
B MpUPOJE U OOIIeCTBE, POJIM MaTEeMaTHYECKOrO MOJCIMPOBAHMS B HAYYHOM
NO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJalTaluyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenue anreOppl oOecrieuyMBaeT pa3BUTHE YMEHUs HaOJI0/aTh,
CpPaBHMBATh, HAaXOJWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHS ¥ BBIBOJPBI,
dbopmynupoBath yTBepkAeHU. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBIIUIEHUST OO0YyYarolMXCs: OHM HCHOJB3YIOT JEIyKTUBHBIE U
MHAYKTUBHBIE pacCyXJeHus, 0000LIeHNe U KOHKPETHU3alNI0, a0CTparupoBaHue u
anajoruto. OOyueHwe  ainreOpe  MOpeAnojaraeT  3HAUYUTEIBHBIM  O00BEM
CaMOCTOSITENIBHOM ~ JIEATEIbHOCTH OOYYalOIIMXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 ABJSETCs peanu3alueil 1eaTeIbHOCTHOrO MPUHIMUIA 00yYEeHHUS.

B crpykrype mnporpammbl ydyeOHOro kypca «Anredpa» Juisi OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
JuHUM: «YHucaa v BeIUUCICHUSN», « AreOpandeckrue BhIPAXKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxmas w3 3THX Colep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOACHCTBYS €
JpyTrMMH €ro JUHUAMH. B Xxonae wu3yueHuss yuyeOHOro kypca oOydarommmcs
IPUXOJUTCS JIOTMYECKH pacCy’KIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3W ¢ 3TUM B mporpaMMmy ydeOHOTO Kypca «Anredpa» BKIIOUYCHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOIO  MaTemMaTuueckoro sspika. CopepxaTelbHOM U
CTPYKTYPHOW OCOOEHHOCTBIO YyueOHOro Kypca «Auredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanue nuHUM «Yucria W BBIYMCICHUS» CIYXKUT OCHOBOW s
JabHENIIero U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOIINXCs
JIOTUYECKOT0 MBILIUIEHUS, OPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIsl [IOBCEIHEBHOM
KU3HU. PazBuTHE MOHATHSA O YUCJIE HAa YPOBHE OCHOBHOTO 0OO0IIEro oOpa3oBaHUS
CBSI3aHO C PAlMOHAIBPHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOopMHpOBaHHEM



MPEJICTaBJICHUM O JIEHMCTBUTEILHOM YMCIE. 3aBEPIICHHE OCBOCHHS YHCIIOBOU
JUHUH OTHECEHO K CpeTHEMY 00IIeMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandecKkux JIMHUN — «AJIreOpanyecKue BhIPaKEHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTeMaTU4YECKOro arapara, HEOOXOAUMOTO JJis PEIICHHs 3aJa4 MaTEeMaTHKU,
CMEXHBIX TPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001mIero oOpa3oBaHusl Y4YeOHBIM MaTepual TPYNIUPYETCS BOKPYT
paIMOHAIIBHBIX BBIpaKEHUI. ANreOpa JEMOHCTPUPYET 3HAUCHWE MATEMATHUKH Kak
A3bIKa IS TOCTPOCHUSI MaTeMaTHYECKUX MojieNied, OMHCaHUs MPOLIECCOB U
SABJICHUU peanbHOro wMupa. B 3amaunm oOyueHuss anreOpe BXOJAT TaKxkKe
JajbHEeWIllee pa3BUTUE AJITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOAUMOTO, B
YaCTHOCTH, /JII OCBOCHHS Kypca HWHGOPMATHKW, W OBJAJCHHE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHui. [IpeoOpaszoBanue CUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUSI, CHOCOOHOCTEHM K MaTEeMAaTHY€CKOMY TBOPYECTRY.

Coneprxanue pyHKIIMOHATBHO-TPa(PUUEeCKON JIMHUY HAIEICHO Ha TOyYCHHE
OOyYarOMMMUCS 3HAHUNA O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTU4eCKOW MOJeTu
JUTSL OITUCAHUSL M UCCIEOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBIICHUN B MPUPOJIC
u oOmectBe. M3ydyeHue martepuana CrocoOCTBYET PAa3BUTHIO y OOYYArOITUXCS
YMEHHUS UCTIONB30BaTh PA3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckue, BHOCUT BKjIaJ B (QOpMHUPOBaHUE
MIPEICTABIICHUNA O POJIM MAaTEMAaTUKU B PA3BUTHH [UBUIN3AIAN U KYJIbTYPHI.

CornmacHo yueOHOMY IMlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJCAYIOIIUE OCHOBHBIE pa3/eibl COJEPIKAHMUS:
«Yucna u  BBIUHCICHUS», «AnreOpanueckue BBIPOKCHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DyHKIHW.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 gaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezielI0).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JECATUYHBIC, EPEXO] OT OJHOW (POopMBI 3amucu
npobeit k apyroit. I[loHsTMe panMOHAIBHOrO 4YHCJA, 3aluCh, CpPaBHEHHE,
yHOOpSAJOYMBAHUE  pALMOHANBHBIX uucel. ApudmeTudyeckue JEeUCTBHS €
paloOHAIbHBIMUA YKCiIaMU. Pelienne 3amad u3 peasbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHbIM [IOKa3aTeleM: OIpelesieHue, NnpeoOpa3oBaHue
BBIPAKEHUII HA OCHOBE ONpPENENEHNUs, 3auch 00nbIKX yncen. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUIE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PEILICHUE 3a7a4 U3 PEaJIbHON ITPAKTUKH.

[IpumeHeHne TNpPU3HAKOB  JIEIMMOCTH, pPAa3jOKEHHE Ha  MHOXKUTEIH
HaTypaJbHBIX YHUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4YHcle TpsMas W oOpaTHas
IPONOPLIHOHAIIBHOCTH.

AJiredpanyeckue BbIpaKeHU s

[IepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHON. JlommycTuMBIe
3Ha4YEHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXK/1y BEJIMUMHAMU B BUJIE
(bopmynsl. Beraucnenus no popmynam. IIpeobpaszoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAXKEHUS, TMpaBuja mpeoOpa3oBaHUs CYMM U
IPOU3BENICHUH, paBUiIa PACKPBITUS CKOOOK U MPUBEIEHUS TTOJOOHBIX ClIaraeMbIX.

CBONiCTBA CTENEHU C HATYyPAJIBHBIM II0KA3aTEJIEM.

OpHowreHsl U MHOTOWIEHBI. CTeneHb MHOrowIeHa. CiioKeHue, BIYNTAHMUE,
YMHOXXEHHE€ MHOTOWICHOB. DOpMyJsbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBaJpar pasHocTu. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOI'OYJIEHOB Ha MHOKHTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHMs, IpaBuUjia MpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUH.

JIuneliHOE ypaBHEHHME C OAHOM NEPEMEHHOW, YUCIO KOPHEH JIMHEWHOIO
YpaBHEHHMS, pEIICHHE JIMHEWMHBIX ypaBHEeHHU. CoCTaBJI€HHWE YpaBHEHHI MO
YCJIOBHIO 3aJa4i. PelieHne TeKCTOBBIX 3a71a4 € IOMOIIBI0 YPaBHEHUIA.

JluneiiHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaguk. Cucrtema aAByx
JMHEWHBIX YPAaBHEHHMM C AByMs NEPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
ciocoOboM MoAcTaHOBKU. llpuMmepsl pemieHus TEKCTOBBIX 3aJad € IOMOIIBIO
CUCTEM YPaBHEHHUH.

DOyHKUNHA



Koopaunara Touku Ha npssMou. YucinoBsle TPOMEXKYTKU. PaccTosiHne Mexay
JIBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. AGcuucca U opauHaTa
TOYKHU Ha KOOPJIMHATHOM 1iockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (HOPMYJIaMHU.
Yrenue rpadukoB peanbHbiX 3aBucumocted. llomsartue ¢ynkuuu. I'paduk
dbynkuun. CroiicTBa pynkuii. JIuneiinas ¢pynkuus, e€ rpapuk. ['paduk GyHkmuum
y = [x|. I'paduueckoe pemieHne NTMHEWHBIX ypaBHEHUW U CHCTEM JIHMHEHHBIX
YpPaBHEHUM.

8 KUIACC

Yucaa v BBIYMCICHUA

KBagpaTtHbiii kopeHb u3 uucina. lloHsthue o0 UppalMOHAIBHOM YHCIE.
Hecaruunble TPUOIMKEHUST UPPALIMOHAIBHBIX uKces. CBONCTBA apu(METHYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPEe0OpPa30BaHUIO YNCIOBBIX BhIpaKEHUN
Y BBIYUCIICHUSIM. [[€MCTBUTENBHBIE YUCIIA.

CreneHb C 1ENbIM MoKa3zaTeaeM U e€ cBoiicTBa. CTaHaapTHAs 3allUCh YUCTIA.

AnrebpandecKkue BRIpOKCHUSAJreOpandecKue BhIPaKeHusl

KBagpaTHblii  TpEXwieH, pa3IOKEHHE KBAaJPAaTHOrO TPEXWIEHA Ha
MHOKUTENU.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil JpoOwu.
CnoxeHue, BbIYUTAHHUE, YMHOXEHHE, [I€JIEHHE alreOpandeckux ApoOer.
PanrionanbHbIe BRIpAKEHUS U UX MPpeoOpa3oBaHUE.

VYpaBHEHUS 1 HEPABEHCTBAY PABHEHUSI M1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Pemenue ypaBHEeHNH, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPAaTHBIM.
[Ipocreiimue ApoOHO-palMOHABHBIC YPaBHEHHUS.

['paduyeckas uHTEepHpeTalysi ypaBHEHUM C JBYMS MEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX YPaBHEHUU C JAByMsl IEepeMEeHHbIMU. lIpuMmepsl pelieHuss cucrem
HEJIMHEUHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckum crocooom.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0HON NEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cuctembl JINHEIHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMMPYHKIUU

[Tonarue Qynkuun. OOIaCTh ONPEACICHUS W MHOXXECTBO 3HAYCHUM
¢dbyukiuu. CiocoOsl 3aaHust GyHKITUI.

I'paduk ¢ynknuu. Utenwe cBoicTB GyHKIuu 1o e€ rpaduky. I[Ipumeps
rpaukoB GYHKIMA, OTPAXKAIOIMIKUX PEATTbHBIE TIPOIIECCHI.



OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIIMOHATBHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. I'padudeckoe
pEILICHUE YPaBHEHUW U CUCTEM YPABHECHUM.

9 KUIIACC

Yucaa v BIYMCICHUA

PanvonanbpHble 4yMCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHbIE
JeCATUYHbIE APoOH. MHOXKECTBO AEHCTBUTENbHBIX YUCEN, AEHCTBUTENbHBIE YHCIIA
Kak OECKOHEUYHBIE JECATUYHBIC JpoOH. B3anMHO OJHO3HAYHOE COOTBETCTBUE
MEXKYy MHOKECTBOM JEHCTBUTEIIBHBIX YHCEN U KOOPAUHATHOM MPSAMOM.

CpaBHEHHME [NIEWCTBHUTEIBHBIX YHCEN, apu(pMETUYECKUe JEUCTBHUS C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pa3mepbl 0OBEKTOB OKpPYXalOLIEro MHpa, UIMTEIBHOCTh MPOLIECCOB B
OKPY’KAIOIIEM MHpE.

[Tpubnmx€nHoe 3HAYCHNE BEIMYUHBI, TOYHOCTh pHOImkeHusi. OKpyrieHue
yucell. [Ipuknika u oeHka pe3yabTaToB BBIUYMCICHUN.

YpaBHeHUS M HEPABECHCTBA

JIuneiinoe ypaBHeHUE. PemieHne ypaBHEHUM, CBOAAIIMXCS K JINHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPAaTHBIM.
buksanparHoe ypaBHeHue. [IpumMepsl pemieHnsi ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEW Pa3IOKEHHEM HAa MHOXKUTEIU.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUN. PerieHue TEKCTOBBIX 3ajlay
anredpanyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pelrenne cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOpPBIX JHMHEHHOE, a Japyroe — BTOpod cremneHu. [ 'paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 33/1au aareOpandecKuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHou. PemeHue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHOW. KBajgpaTHele HEpaBEHCTBA.
['paduueckass wHTEpHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYyMs
MIEPEMEHHBIMM.

OyHKIMMPYHKIUU

KBaapatuunas ¢ynkuus, e€ rpadpuk u cBoictsa. IlapaGona, KoopauHATHI
BEPIIMHBI apadOoJIbl, 0Cb CUMMETPUH MapadOJIbI.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = |x| , 1 ux
CBOMCTBA.



Yucnosele  mocienoBaTEIbHOCTUYUHCI0BBIE  MOCIEAI0BATEIbLHOCTH M
Nporpeccuu

[loHATHE 4YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHHME IOCIEI0BATEIbHOCTH
peKyppeHTHOM (hopmyIioi u popMyIioi #-ro ujeHa.

Apudmernueckass U reoMmerpuueckas mnporpeccur. @opmyiibl #-ro 4jaeHa
apuPMETUIECKON ¥ TEOMETPUUECKON MTPOTPECCHIT, CYMMBI TIEPBBIX 7 YJICHOB.

N300paxkeHne WICHOB apu(PMETUYECKON W TEOMETPUYECKOW MpOrpeccuit
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIBHBIA POCT.
Ci10XHBIE IPOLICHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMmbl y4eOHOro Kypca
«Anredpa» XapaKkTepu3yrTCS:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCHUHCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHIXKEHHMSIM  POCCHMCKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTIDKCHUN B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00SI3aHHOCTEN IpakJlaHWHA U pealli3allii ero
npaB, TMPEJICTAaBICHUEM O MaTEeMaTUYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IPakKJaHCKOro oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUYECKUX MPOOIJIEM, CBA3aHHBIX
C TMPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX TPUHIHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PpEIIEHUU NPAKTUUYECKUX 3a]ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIO
oOpa3oBaHUs Ha TMPOTSHKEHMM BCEHM JKU3HU MJIs YCHEIHOW TpodeccruoHaIbHOM
NESATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBHUIyaIbHOU TPAEKTOPUU 00pa30BAHMS M )KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHMYECKOMY BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajad, PEHICHUH, pPacCyX JICHHH, YMEHHUIO BUJETh
MaTeMaTUYeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaluel B [JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MIPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAaHUEM MATEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEYECKO
JIEATEeIIbHOCTH, JTANoOB €€ Pa3BUTHUS W 3HAYMMOCTH JJIsl Pa3BUTHS IMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHUKH U MAaTeMaTUYECKOW KYJIbTYypOW KakK CpPeACTBOM
MO3HAHUST MHpPA, OBJIAJICHUEM NPOCTEUIIMMHU HaBbIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (POPMHPOBAHUE KYJILTYPHI 310POBbS H
IMOIMOHAIBLHOIO 0J1ArONOTyYHUs:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYeCKHUE 3HAHHWS B HMHTEpPEcax CBOETO
3I0pPOBbsl, BEICHHUS  3J0POBOrO  oOpa3a JKM3HM  (3I0pOBOE  TUTaHUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HAaBBIKA PEQIICKCHUU, MPU3HAHUEM CBOETO
mpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rn4ecKoe BOCIIUTAHUE:

OpHEHTAIMel Ha MPUMEHEHNUE MAaTeMaTHYeCKUX 3HAHUW JJI PEIIeHUs 3a7aa4
B 00JIJaCTH COXPAHHOCTH OKpY’)KAroIIeH Cpebl, IJIAaHUPOBAHHUS TIOCTYNKOB U
OIICHKH WX BO3MOJXKHBIX IIOCJIECACTBUN MJIsi OKPYKAIOIIECH Cpeabl, OCO3HAHHEM
rJI00AIbHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MMyTel UX pelIeHus;

8) aganTanusi K U3MEHAIIMMCS YCJIOBHSIM CONMAJIBHOW M MPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, TOBBIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHCIIC
YMEHHE YYUTHCA y IOPYTHX JIIOJACH, MpUOOpeTaTh B COBMECTHOW ACSITEIHLHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIUH U3 OIIBITa IPYTHX;

HEOOXOJUMOCTEIO B (OPMUPOBAHWU HOBBIX 3HAHHWA, B TOM YHUCIE
bopMyIUPOBaTh UACH, TIOHITHS, THIIOTE3bl 00 00BEKTAX W SABJICHUSAX, B TOM YHUCIIC
paHee HEW3BECTHBIX, OCO3HAaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, IJIAaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHTYaIlMlO, BOCIPHHHMATH
CTPECCOBYIO CHTYyaIlMI0O KaK BBI30B, TPEOYIOMUNA KOHTPMEpP, KOPPEKTHUPOBATH
MpPUHUMAEMbIE pEIIeHUS W JACHCTBUA, (OPMYIUPOBATh W OICHUBATH PUCKH W
MOCJIeZICTBUS, (DOPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI

ITo3naBaTe/IbHBIE YHUBEPCAJIbHLIC y‘leﬁHble IleﬁCTBHH

ba3oBble Jjornueckue 1eMCTBHUA:

e BBIBJISATH U XapAKTEPU30BAThH CYIIECTBEHHBIC NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIY TOHITHIMH, (HOPMYIUPOBATH
ONpENICIICHUS]  TOHSATUH, YCTAaHABIMWBATh CYIICCTBEHHBIM  IMPU3HAK
KiaccuuKaIuy, OCHOBAaHUS Il OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAIN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W NPeOOPA3OBHIBATH  CYXKIACHUS:
YTBEPJUTEIbHBICE W OTpPUIIATCIIbHBIC, CIWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBIBJSITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, JaHHBIX, HAOIIONEHUAX W YTBEPKICHUSX,
npeayiaraTb  KpUTEpUM Uil BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUNL;

JenaTh BBIBOJABI C HCHOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTHUBHBIX W
MHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIPSIMBIC U OT
MIPOTUBHOI0), MPOBOJIUTh CAMOCTOSATENILHO HECJIOKHBIE JOKA3aTeIbCTBA
MaTEMaTUYECKUX (PAKTOB, BBICTPAWBATH aAPryMEHTAIMI0, MPUBOJIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUS;
BBIOMpATh CIOCO0 perieHus: ydeOHOM 3amadyn (CpaBHHBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBHIOMpaTh Hauboree MOAXOAAIMHNN ¢ Y4ETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarenLCKue 1eCTBUA:

MCITOJI30BaTh BOTPOCHI KaK MCCIIENOBATCILCKUA WHCTPYMEHT ITO3HAHWS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHBOpEUne, Mpodiemy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOe, (OpMUPOBATH
TUIOTE3Y, apryMEHTHPOBATh CBOIO TTO3UIINI0, MHCHHE,

IPOBOJUTH IO CAMOCTOSITENIBHO COCTABJIICHHOMY IUJIaHY HECJIOXKHBIM
DKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIACAOBAaHWE IO  YCTAHOBIICHHIO
OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI IO PE3yJibTaTaM
MIPOBEJAEHHOTO HAOJIOICHUS, HUCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TaKKe BBIIBUTATH
MPENOJIOXKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTh HWH(OpMaALUHU, AaHHBIX,
HEOOXOUMBIX JIJISl peLICHHS 3a/1a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(GOPMaLIMIO Pa3IMYHBIX BUAOB U (OPM IpeICTaBICHMUS;

BbIOMpaTh (QopMy MNpeAcTaBieHUs HHGOPMALMM U WIUIFOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMM, JuarpaMMaMM, WHOM TIpa@ukod U uxX
KOMOMHAIIUSIMU;

OLICHHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, MPEITIOKEHHBIM
yUUTENEeM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:



BOCIPUHUMATh M (OPMYIHpPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIIEHMS, ICHO, TOUHO, IPaMOTHO BbIpa)kaTb CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B X0/ OOCY>KJIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKAa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIlIeHUs], COIMOCTABISATH CBOM CYXIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3jIMYUe U CXOJCTBO MO3UIIMM, B
KOppeKTHOU popme hopMyTupoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIIeHHs  3aJadyd,  SKCIEPUMEHTA,
WCCJICIOBAaHMsI,  MPOEKTa,  CaMOCTOSTEIbHO  BBIOMpaTh  (popmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAUU 1 0COOEHHOCTEN ay IMTOPUY;
NOHMMaTh W HUCIIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHANBUAYAIbHONH pa0OTHl TpU PEIICHWH YUYeOHBIX MaTeMaTUYECKUX
3azay;

NPUHUMATD 11€JIb COBMECTHOU JESATENIbHOCTH, TUIAHUPOBATh OPraHU3aLUIo
COBMECTHOM paloThl, pacmpeaensarTb BUAbl padoOT, J10rOBapUBATHCH,
00Cy>KIaTh MPOIIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TIPyNmoBbIX (opmax paboTsl (0OCyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBbl W JApPYTUE), BBIOJHATH CBOIO YacTb
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTMMHU WIEHAMU KOMaH/bI,
OLICHMBATh KayeCTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENFHO COCTABJIATH IUIAH, aITOPUTM peIlIeHus 3a1adyu (WM ero
4acTh), BBIOUpaATh CMOCOO peleHUs C Y4ETOM HMMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBATb U KOPPEKTUPOBATH
BapUaAHTHI pEIIeHUH ¢ y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTpOJIL, 3MOIIHOH3JIBHLIﬁ HHTEJJICKT.

BJIAJICTh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI —Ipolecca U
pe3yibpTaTa pelieHus MaTeEMaTUYEeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpPHU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENIbCTB, HAlJICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTH MOCTABICHHOM LIEJIN
U YCIIOBUSIM, OOBSICHSITH MPUUUHBI JOCTHKCHUS WIM HEIOCTHIXKEHUS 11EJIH,
HaxXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHus B 7 Kjaacce oOyYarOUIMICS MOJYYUT CIEIyIOLIUE
MIPEIMETHBIC PE3yJIbTATHI:

Yucaa v BBIYMCICHUSA

BoImoniHATh, coYeTas YCTHbIE M MHChbMEHHBIE MPUEMBI, apudmeTrueckue
JIEUCTBUA C pallMOHAIbHBIMU YUCIIAMH.

HaxomuTe 3HA4YeHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUSI 3HAYCHUI JTPOOHBIX BBIPAKECHHMA, COMEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT onHOM (OPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB ).

CpaBHUBATH M YIIOPSIOYMBATH PAIIMOHATLHEIC YHCTIA.

OKpyrasTh YKcia.

BBINOIHATE TPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCICHUHN, OLICHKY 3HAYEHUU
YHUCJIOBBIX BbIpaXeHUI. BBIMOIHATH AEHCTBUS CO CTEMEHAMH C HATypalbHBIMU
MOKa3aTeIsIMH.

[IpumeHATh  TPU3HAKK  JCIUMOCTH, PAa3JIOKEHUE HA  MHOXHUTEIHU
HATypaJbHBIX YHCEIL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHbIE C OTHOUICHUEM
BEJIMYMH, MPOTOPIIMOHANIBHOCTRIO BEIMYMH, MPOLECHTAMH, WHTEPIPETHPOBATH
pE3yNbTAaThl PENICHUsS 3a7a4 ¢ YIYETOM OTpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanveckue BbIPAKECHUS

Hcnonb3oBaTh anreOpandyecKkyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipolecce OCBOCHHS yUeOHOro MaTepuarna.

HaxomuTe 3HaueHUs OyKBEHHBIX BBIPAKCHHH NP 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHUS  IEJOTO  BBIPAXKEHUS B MHOTOUYICH
MPUBEJACHUEM TIOJIOOHBIX CJIAraeMbIX, PACKPHITHUEM CKOOOK.

BBITIONHAT YMHOKEHHE OJHOWICHA HA MHOTOWICH M MHOTOWICHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3IoKEHUE MHOTOWICHOB HAa MHOMHUTEIHM C TTOMOIIBIO
BBEIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIUPOBKH  CIAracMbIX,
npuMeHeHus1 GOPMYJIT COKPAIIEHHOTO YMHOKEHHUSI.

[IpumensTh nMpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEIICHUS] Pa3IUYHbIX 3a/1a4y
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOU MPAKTHKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU ITOKA3aTEISIMU IS
peoOpa3oBaHUs BEIPAKCHHUH.



YpaBHeHUs U HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHHsS C OJHOM IIEPEMEHHOM, NPUMEHSS NpaBHIIA
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsTs, ABIsETCA
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[TpumensaTs rpadguueckre METOAbI MPU PEIICHUH JTMHEWHBIX YPAaBHEHUH U UX
CUCTEM.

[logOupats nOpuMeEpbl MAp YKHCEN, SBISIIOIIUXCA PEHICHUEM JUHEWHOIO
YPaBHEHUS C ABYMsI IIEPEMEHHBIMM.

CtpoutTb B KOOPAMHATHOW IIOCKOCTU TpaduK JMHEWHOTO YPaBHEHHUS C
JIBYMsI TIEPEMEHHBIMHU, MOJIb3YSACHh TrpadUKOM, MNPUBOAUTH MNPUMEPHI PEHICHUS
YpPaBHEHUS.

PemaTte cucremsl A1ByX JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU, B TOM
yuclie rpauuecku.

CocraBisiTh M pemaTh JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM IO YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4¥ TOJy4YEHHBINA Pe3yJIbTaT.

DOyHKUNHA

N3o0paxaTh Ha KOOPJIUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 3a/JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, UHTEPBAJIbl, 3alIMChIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpouTh Tpaduky uHEHHBIX GyHKIUNH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKIHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHUE, LE€HA, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOAUTEIBLHOCTD, BPEMs, 00BEM paOOTHI.

HaxonuTe 3HaueHne GpyHKIIMN M0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid crnocod MpeACTaBICHHUS W aHaiW3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH MH(OPMAIUIO U3 IPaUKOB pEeAbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kjacce o0OydYaronIuiicss MONYYUT CIEIYIONTUE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUA

Hcnonp30BaTh HayaJdbHbBIE IMPEACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJIEHUSI U BBIUMCIECHUHN, N300paxaTh JAEUCTBUTENbHbBIC
yyCiia TOYKaMU Ha KOOPJAWHATHOW MPSMOU.

[IpumensaTe moHsTHE apudMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3YS MPHU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPXKAIIMX KBAApPATHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucy OOJNBIINX W MaJBIX YHUCET C MOMONIBIO JECATUIHBIX
npobeii u crenieHelt yucia 10.

AnredOpanvecKue BbIPAKEHUS

[IpuMeHATh, TOHSTHE CTENEHUM C IeJbIM TIOKa3aTeleM, BbBIMOJIHATh
peoOpa3oBaHus BRIPAKCHUH, COJEPKANUX CTETICHH C IIEITBIM MMOKa3aTesIeM.

BBITIONTHATE TOXKECTBEHHBIE TMPeoOpa30BaHUs PAINMOHATBHBIX BBIPAKCHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOYWICHAMH U alTreOpandecKuMu APOOSIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM I pelICHUs] pa3IuyHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmiath nvHENHbIE, KBaJpaTHbIE YPaBHEHUS U PallMOHAJbHBIE YpAaBHEHUS,
CBOISLIMECA K HUM, CUCTEMBI JIBYX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

IIpoBoauTh NpOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpeICTaBIeHN (YCTaHABIINBATh, UMEET
Y YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, W
npoyee).

[lepexoauth OT cCiOBECHOU (HOPMYIMPOBKU 3ajauu K €€ anreOpanyeckoi
MOJENN C IIOMONIbIO COCTABJIEHUS YPABHEHUS WIH CHCTEMbI YpaBHEHU,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3ysbTar.

[IpuMeHsATh, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CPAaBHEHUS, OIEHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauuecKkyr0 WUIIOCTPALIMI0 MHOMKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[ToHumMaTh ¥ WCMONB30BaTh (DYHKITMOHAIBHBIE TIOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAUYEHHUsI), ONPENCNsITh 3HauYeHHE (YHKIHMH O 3HAYCHUIO
aprymeHTa, OrpeAeaTh CBOMCTBA PYHKIUU N0 €€ rpauKy.

Crpoutb rpaguku 31€MeHTapHbIX (YHKLIHA BUAA:

y =k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIIOBONA
byukiuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kjacce oOydYaronIuiicss MOJYYUT CIEIYIONTUE
MIPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUA

CpaBHUBATH U YIOPSAIOUYMBATH PAlUOHAIIbHBIC U UPPAllMOHATLHBIE YHUCIIA.

BeimonaaTh  apudMeTHdecKkue JEeUCTBHS C PalMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE U THUCbMEHHBIE TMPUEMBI, BBIIIOJHATH BBIYUCIEHUS C
UppaIMoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HadeHWsi CTENEHEW C MEIbIMM IOKA3aTesIMU W KOPHEM,
BBIUNCIISIT 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisITh  IEWCTBUTEIBHBIE YHUCJA, BBINOJIHATh NPUKHUAKY PE3yJbTaTa
BBIYUCJICHUH, OLIECHKY YUCIIOBBIX BBIPAKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuMHENHBIE W KBAJApPATHBIE yPaBHEHUs, YPaBHEHMS, CBOJSIIMECS K
HUM, POCTEUIINE TPOOHO-PAlMOHATBHBIE YPABHEHUS.

Pemate cucrempl ABYX JIMHEHMHBIX YPAaBHEHHM C JABYMsI NEPEMEHHBIMU U
CUCTEMBI JBYX YPAaBHEHUI, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBISETCS JIMHEIHBIM.

Pemiath TEKCTOBbIE 3ajauM alreOpauvdeckuM Crnoco0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS WIIA CUCTEMBI JIByX YPABHEHHM C ABYMsS IEPEMEHHBIMU.

[IpoBoauTE MpOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHU (YCTaHaBIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA ypPaBHEHUW PEUICHMS, €CIU MUMEET, TO CKOJIbKO, U
npouee).

Pemarts nuHeliHbIE HEpaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, HM300paxaTh
pelIEHHE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YKCIIOBOU MPSIMOM, 3alUChIBATH PEMIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIUYHBIX 3a/a4.

DyHKUNHA

Pacno3naBath (yHKIIMM H3y4eHHBIX BHJIOB. [loka3biBaTh CXeMaTHYECKU

pacmnoiokeHre Ha KOOPJIMHATHOM TUIOCKOCTH TpadukoB PyHKIUN BUOA: y = kx,
=hx+b y=kix y=ax2 +bx+c y=x3 y=1x y= x|, B 3aBucHMOCTH OT
3HaYeHUH K03 (PUIINEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth U n300pakaTh CXEMaTHYECKU TpapUKU KBAJAPATUYHBIX (DYHKITHH,
ONKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIIMN MO UX Tpadukam.

Pacnio3naBaTh KBajpaTUyHyr0 (QYHKIHIO 10 (Hopmysie, TPUBOAUTh TPUMEPHI
KBaIPaTUYHBIX (YHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

YuciioBbIe MOCIEI0BATEILHOCTH U IPOrPecCUm

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOrpPecCUr Npu
pa3HbIX CIIOCO0AX 3aJIaHuUA.

BBINONHATG  BBIYMCIEHHUS C  HCNOJIb30BaHMEM (OpPMYJ n-ro  4jeHa
apu(PpMETUIECKON U T€OMETPUUECKON MTPOTrPECCHil, CYMMbI IEPBBIX N UJIEHOB.

N300paxkath wi€Hbl IMOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIWHATHON
IIJIOCKOCTH.



Pemates 3amaum, CBA3aHHBIE C YMCIOBBIMH IIOCJIEIOBATEIHLHOCTSIMHU, B TOM
YHCIIC 33aJ1a4¥ U3 PEATbHOM JKU3HU (C MCIOJIb30BAHUEM KaJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM uudgposbie
Ne ni/mt P Konrtpoubnbsie IIpakTnueckue (upp )
MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
Yucna u BeIUUCICHUS. ParnonanbpHbIe )5 1 0 but6mmoreka [{JOK
qucia https://m.edsoo.ru/7f415b90
but6mmoreka [{JOK
Anrebpanyeckue BhIpaXEHUS 27 1 0 hitps://m.cdsoo.ru/ 7415690
but6mmoreka [IOK
2 1
¥ paBHCHHS 1 HEPABEHCTBA 0 0 https://m.edsoo.ru/7f415b90
but6mmoreka [{JOK
K . D 24 1
OOpAMHATH 1 rpaduku. DyHiin 0 https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
IT 1
OBTOpeHHE 1 0000mIeHHE 6 0 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 5 0



8 KUIACC

KoanuecTBo 4acon DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/iesioB U TeM uupoBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThI
pecypcsbl
but6mmoreka [{OK
1 UYucna u Beruucienus. KBaapatubie KOpHU 15 0 0 hitps://m.cdsoo.ru/7f417af
) Uucna u BerancieHns. CTETCHb ¢ EJIbIM . 0 0 bubmuoreka [JOK
IOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpPaXKEeHHUS. 5 | 0 bubmuoreka [IOK
KBanpaTHblii TpEXUIieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAKECHHUS. 15 | 0 bubnnoreka [IOK
AnrebGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHcTBa. KBagpaTHbie 15 1 0 bubmuoreka [IOK
YpaBHEHUA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 0 0 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
7 v .H 12 1 0
paBHEHUS ¥ HepaBeHCTBa. HepaBeHCcTBa hitps://m.edsoo.ru/7f417af8
bubnunoreka [JOK
8 O .0 5 0 0
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
but6mmoreka [{JOK
9 O .4 9 0 0
yHKUHH. THCA0BEIE QyHKLAH https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
1 II 2
0 OBTOpEHUE M 0600MeHHE 6 0 https://m.edsoo.ru/71417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



9 KUIIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMMbl

Uucna v Beruncienus. JleicTBUTENbHBIE
qucia

YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C
OJIHOM IIEPEMEHHOU

VYpaBHeHus u HepaBeHCTBa. CUCTEMBI
ypaBHEHUI

VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa

OyHKIMU

YuciaoBele MOCIEAOBATEILHOCTH

[ToBTOpeHnue, 06001IeHNE, CUCTEeMAaTH3aIUs

3HAHUH

KoaudecTBO 9acoB

Bcero

14

14

16

16

15

18

102

KonTposbHbie
padoThl

IIpakTHyeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

bubmnoreka [IOK
https://m.edsoo.ru/7f419d08

bubmuoreka [{OK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bubmnoreka IIOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6nmoreka [JOK
https://m.edsoo.ru/7f419d08







HOYPOUYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
undpoBbie
Nen/m Tema ypoka Koutpoabnbie IIpakTuueckue
Bcero oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypchl
1 [TonsiTHE palMOHAIIEHOIO YUCIa 0 0
) Apudmerndeckue 1eHCTBUA C 0 0
paroOHaIHHBIMH YHCIIAMH
3 Apudmerndeckre 1eHCTBUS C 0 0
paloHaIBHBIMU YU CIAMH
4 ApudmeTnueckue I1eUCTBUS C 0 0
panoHaIbHBIMH YU CIAMH
5 Apudmernueckue neicTBus ¢ 0 0
paroOHaIHHBIMH YHCIIAMH
6 Apudmernueckue 1eHCTBUS C 0 0
palnoHaIbHBIMH YU CIAMH
7 CpaBHeHue, ynops10uuBaHue 0 0
palMOHATIBHBIX YHCE
g CpaBHeHue, ynops10uYuBaHue 0 0
paloOHaIbHBIX YUCEI
9 CpaBHeHue, ynops10uuBaHue 0 0
palMOHATIBHBIX YHCET
but6mmoreka [JOK
10 Crenens ¢ HaTypaJabHBIM NIOKA3aTENEM 0 0
https://m.edsoo.ru/7f4211de
but6mmoreka [JOK
11 CreneHnsb ¢ HaTypajabHBIM IIOKa3aTENEM 0 0

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




12

CreneHb ¢ HaTypaJbHBIM MTOKa3aTEIEM

bu6nmoreka [JOK
https://m.edsoo.ru/7f42154¢

13

14

15

CreneHb ¢ HaTypaJbHBIM MOKa3aTEIEM

CreneHb ¢ HaTypaJbHBIM IIOKa3aTEIEM

Pemenrie 0CHOBHBIX 3a/1a4 Ha ApoOH,
MPOLEHTHI U3 PEATBHON MPAKTUKU

bubmmorexa [JOK
https://m.edsoo.ru/7f4218be

16

17

18

Pemrenre oCHOBHBIX 3a/1a4 Ha ApOOH,
MPOLICHTHI U3 PEATbHOM MPAKTUKH
Pemrenre ocCHOBHBIX 3a/1a4 Ha ApooOH,
MPOLEHTHI U3 PEATBHON NPAKTUKHU

Pemenrie 0CHOBHBIX 3a/1a4 Ha ApooOH,
MPOLEHTHI U3 PEATBHON MPAKTUKU

19

20

21

22

23

24

25

[Ipu3Haku genuMocTH, pa3ioKeHUs Ha
MHOKHUTEJIM HAaTypPaJIbHBIX YUCET
[Ipu3Haku genuMocTu, pa3ioKeHUs Ha
MHOKHUTEJIM HATYpPaJIbHBIX YUCET
Peanbnbie 3aBucumoctu. [Ipsmas u
oOparHast MPOMOPIUOHATEHOCTH
Peanbnbie 3aBucumocTtu. [psamas u
oOpaTHast IPOMOPITMOHATBHOCTH
Peanbublie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIMOHATIBPHOCTH
Peanbnbie 3aBucumoctu. Ilpsmas u
oOparHas MPOMOPIHUOHATEHOCTH

KoHnTtponbHas paboTa mo teme
"PannoHanbpHeIe yncia"

26

ByKkBeHHBIE BBIpAKEHUS

bubmuoreka [JOK




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

27 Dopmyisl
28 DopmyIibl
’9 [Tepemennsie. JlomycTMbIC 3HAYCHHSI
MIEPEeMEHHBIX
[Ipeo6pa3oBanre OYKBEHHBIX BHIPAKEHUH,
30 pacKphITHE CKOOOK U PUBEACHUE MOAOOHBIX Bubnmorexa LHOK
https://m.edsoo.ru/7f41fafa
cllaraeéMbIX
[IpeobpazoBanre OyKBEHHBIX BHIPAKCHHM,
31 pacKpbITHE CKOOOK U MPUBEICHHUE MOA0OHBIX Bubnmorexa [JOK
https://m.edsoo.ru/7141{d70
clIaraeMbIX
[Ipeo6pa3oBanre OYKBEHHBIX BbIpaKEHUH,
32 PacKphITHE CKOOOK M TIPUBEICHHE ITOJOOHBIX
cllaraeMbIX
IIpeoOpazoBanne OyKBEHHBIX BIpAKEHU,
33 pacKpbITHE CKOOOK M MIPUBEICHHE MTOJOOHBIX
clIaraeMbIxX
34 CBoiicTBa CTENEHU C HATYpalbHbIM bu6nuoreka [JOK
IOKa3aTejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPAJIbHBIM bubmmoreka [IOK
rnoxkasarejieM https://m.edsoo.ru/7f42154¢
16 CBoiicTBa CTETICHHU C HATYPaJIbHBIM bubmmoreka [JOK
oxKasarejieM https://m.edsoo.ru/7f4218be
bubmuoreka [IOK
37 MroroeHe! https://m.edsoo.ru/7f42276e
bu6moreka [IOK
38 MrorouneHs https://m.edsoo.ru/7f422930
39 CrnoxxeHue, BRIYUTAaHUE, YMHOKECHHE bubnuorexa [JOK



MHOT'O4YJICHOB

https://m.edsoo.ru/7f422af2

40 Cnosxenue, BBIYMTaHUE, YMHO)KEHHE bubnuoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422¢cc8
41 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bub6mmorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpPAILIEHHOTO YMHOXEHUS Bubmmorexa LHOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKpPAIIEHHOTO YMHOXKEHUS Bubmmorexa LHOK
https://m.edsoo.ru/7f42464a
45 @opMyIIbI COKPAILIEHHOTO YMHOXEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424¢12
46 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424£d2
47 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f4251d0
bu6mmoreka [JOK
48 PaznoxeHne MHOTO4IEHOB Ha MHOKUTEIIH
https://m.edsoo.ru/7{423312
bu6mmoreka [JOK
49 Pasnoxxenre MHOTO4YJICHOB HA MHOXKUTEIIH
https://m.edsoo.ru/7{f4237fe
50 Paznosxenrne MHOTOWICHOB Ha MHOKHUTEIIH bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 Pazno)xenrne MHOTOWIEHOB Ha MHOYKUTEIIH
5 KoHntponbHas paboTa nmo teme
"Anre6panyeckue BelpaxeHus"
53 YpaBHeH#He, IpaBuiia IpeodopazoBaHuUs

YpPaBHEHUS, PABHOCHJIBHOCTh YPABHEHUI




JInnenHOE ypaBHEHHE C OJHOU IIEPEMEHHON,

>4 peuIeHue JIMHEMHBIX YPaBHEHUI
55 JIuneiitHOE ypaBHEHHUE C OJJHOM NTEPEMEHHOM, bu6nuoreka [IOK
pelIeHne JIMHEWHBIX YPaBHEHUI https://m.edsoo.ru/7f420482
56 JIuHeiitHOE ypaBHEHHE C OJJHOM MTEPEMEHHOM,
peuieHue JIMHEMHBIX YPaBHEHUI
57 Pemenue 3aad ¢ moMoIIbIO ypaBHEHHI bubmorexa HOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3amad ¢ moMOIIbIO ypaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f420806
59 Pemenue 3amad ¢ moMoOIIbIO ypaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4209a0
60 Pemrenune 3a1au ¢ noMoILIbIO YpaBHEHUM Eubmiorexa OK
https://m.edsoo.ru/7f420e6e
61 JInneniHOE ypaBHEHUE C IBYMs bubnuoreka [JOK
MIEPEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7{427¢32
6 JluneltHoe ypaBHEHHE C IBYMS bubmmoreka [JOK
MepEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHEHHBIX YPaBHEHUI C bubnuorexa LIOK
JIBYMsI IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YPaBHEHUI €
IBYMsI IEPEMEHHBIMU
65 Cucrema /1ByX JJMHEHHBIX YpaBHEHHI ¢
IBYMsI IEPEMEHHBIMU
66 Cucrema 1ByX JIJMHEHHBIX YpaBHEHUI ¢
JBYMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHUI bubmmorexa [IOK

https://m.edsoo.ru/7f4284de




68

Pewmenne cucreM ypaBHeHUN

bu6nmoreka [JOK
https://m.edsoo.ru/7f42865a

69

70
71

72

73

Pemenue cucrem ypaBHEeHHI

Pemenne cucreM ypaBHeHUN

Pemenue cucrem ypaBHEeHUI

Kontponbnas pabota no teme "JIuneiHbie

ypaBHEeHUS"

Koopaunara Touku Ha nipsiMoi

bubmmorexa [JOK
https://m.edsoo.ru/7{4287d6

bu6mmoreka [JOK
https://m.edsoo.ru/71421044

bu6mmoreka [JOK
https://m.edsoo.ru/7f41de76

74

75

76

71

HucnoBbie TPOMEKYTKH

YucoBsle TPOMEKYTKH
Paccrosinne Mexny AByMsl TOUKaMH
KOOPJHMHATHOM IIPSAMON
Paccrossaue Mexny AByMs TOUKaMH
KOOPJMHATHOU MPSIMOi

bubmmorexa [JOK
https://m.edsoo.ru/7{41dff2

78

79

80

81

82

83

[IpsimoyronbHas cuctema KOOpAWHAT Ha
IUIOCKOCTH

HpﬂMoyFOHBHaH CUCTCMa KOOPpAWHAT Ha
IIJIOCKOCTH

[Tpumeps! rpadukoB, 3a1aHHBIX (HOpMYTaMH

[Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMH
[Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyTaMH

Urenue rpaduKoB peabHbIX 3aBUCUMOCTEH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41el6e

bu6mmoreka [JOK
https://m.edsoo.ru/7f41e42a

bubmuoreka [JOK
https://m.edsoo.ru/7f41e8a8

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ed80

bubmuoreka [JOK
https://m.edsoo.ru/7f41ea24




84

85

86

87

88

Urenue rpadMKoB peabHbIX 3aBUCUMOCTEH
[Tonstue pyHKuMN
I'paduk pynkunun

CaoiicTBa pyHKIIUN

CaoiictBa pyHKIIUN

bubmuoreka [{OK
https://m.edsoo.ru/7141ef06

bu6mmoreka [IOK
https://m.edsoo.ru/7f41f078

but6mmoreka [JOK
https://m.edsoo.ru/7f41f1fe

89

90

91

92

JIuneitHast pyHKIUSA
JIuneitHast QyHKIHS

[TocTpoenue rpaduka nuHEHHON QYyHKIIUHA

[Toctpoenue rpaduka JTuHEHHOHN QyHKINH

bu6mmoreka [JOK
https://m.edsoo.ru/7f427282

bubmuoreka [{OK
https://m.edsoo.ru/7f427412

bu6mmoreka [JOK
https://m.edsoo.ru/7f426d1e

93
94

95

96

97

98

99

I'padux dynakmmm y =[X|

I'paduk pynkumn y =[x|

Kontponbhas pabota nmo teme "KoopauHaThsr
u rpaduxu. @ynkuun" / Becepoccuiickas
poBepouHas paboTa

Hrorosas koHTponbHas pabora /
Bcepoccuiickas nmpoBepouHas paboTa
[ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB
Kypca 7 kimacca, 0000IIeHIe 3HAHHA
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB
Kypca 7 kinacca, 00001IeHIe 3HAHHIA

[ToBTOpEHNE OCHOBHBIX MOHATUH U METOOB
Kypca 7 kiacca, 00001eHrue 3HaHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41f50a

bubmuoreka [JOK
https://m.edsoo.ru/7f429c6¢

bubmuoreka [JOK
https://m.edsoo.ru/7f429132

bubmuoreka [JOK
https://m.edsoo.ru/7f42a0e0




HOBTOpCHI/IC OCHOBHBIX ITOHSATHN M METOJIOB

100 .
Kypca 7 kiacca, 00001IeHre 3HaHUI

101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB
Kypca 7 ki1acca, 000011eHre 3HaHUH

102 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB

Kypca 7 kiacca, 00001IeHIe 3HaHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

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




8 KUIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
Nem/m  Tema ypoka Kontposbubie I[IpakTnueckue tHppoBLIe
Bcero oOpa3oBaTesibHbIE
padoThI padoThbI pecypes:
1 KBanpartHblii KOpeHb U3 YncCia 1 0 0 fgfj;ﬁfg;gﬁ% 12d452
2 [TonsTre 06 MppallOHATEHOM YHUCIIE 1 0 0 ngg;ﬁfg;gg% Deana
3 JlecaTUUHbIE TPUOINKEHUS 1 0 0
WPpAlMOHATEHBIX YHCET
4 JlecsiTuunblie MPUOIMKEHUS | 0 0
UPPALMOHATIBHBIX YHUCET
5 JlelicTBUTEIbHBIC YHCTIA 1 0 0
6 CpaBHEHME NEUCTBUTEIIBHBIX YHCEI 1 0 0
7 CpaBHeHHE JIeHCTBUTENIbHBIX YHCET 1 0 0
8 ApudmMeTrnueckuii KBaJpaTHBI KOPEHb 1 0 0
9 VYpaBHeHue Bua X* = a 1 0 0
10 CBoiicTBa apupMeTHUECKUX KBAJPATHBIX 1 0 0 bubnnorexa HOK
KOpHEH https://m.edsoo.ru/7f42d862
1 CaoiicTBa apumMeTHyecKuX KBaJpaTHBIX 1 0 0 bubnuorexa [JOK
KOpHEH https://m.edsoo.ru/7f42d862
12 [Ipeo6pa3oBanre YMCIOBBIX BBIPAKEHUH, | 0 0 bubnuorexa [IOK
coJiep KalluX KBaapaTHbIe KOPHU https://m.edsoo.ru/7f42dd26
13 IIpeoOpazoBaHue YUCIOBBIX BHIPAXKEHUH, 1 0 0 bubnuoreka [IOK
coAepKAIMX KBAJIPAaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [Ipeo6pa3oBanre YMCIOBBIX BBIPAKEHUH, 1 0 0 bubnnorexa [IOK




15

16

17

18

19

20

21

22

23
24

COACPpIKAINX KBAIPATHBIC KOPHU

[Ipeo6pa3oBaHre YHCIOBBIX BBIPAKECHUIH,
CoJIep>KalliX KBaJIpaTHbIE KOPHU

CreneHs ¢ OCJIBIM ITOKA3aTCIICM

CrangapTHas 3anmuch yncia. Pazmepsr
00BEKTOB OKpY:KaroIero Mupa (ot
AIIEMEHTAPHBIX YaCTHII O KOCMUYECKUX
00BEKTOB), JNTUTEILHOCTh MPOIIECCOB B
OKpYKaroIIeM MUpe

CBoliCcTBa CTENEHH C 1IEJIBIM ITI0Ka3aTelIeM

CBOICTBA CTEIICHU C OCJIBIM ITOKAa3aTCIICM

CBOICTBA CTEIICHU C OCJIBIM ITOKa3aTCIICM

CBOICTBA CTEIEHU C OECJIBIM ITOKAa3aTCIIEM

CBOICTBA CTEIEHU C OEJIBIM ITOKAa3aTCJIIEM

KBagparsslii TpéxuneH

KBanpatubiii TpéxuiieH

https://m.edsoo.ru/7f42e0be
bubmnoreka [JOK
https://m.edsoo.ru/7{42e262

bubmnoreka [IOK
https://m.edsoo.ru/7f4354a4

bubmanoreka [HOK
https://m.edsoo.ru/7f436098

bu6mmorexa [JOK
https://m.edsoo.ru/7f435648

bubmuoreka [{OK
https://m.edsoo.ru/71f435648

bu6nmoreka [JOK
https://m.edsoo.ru/7f435648

bu6mmoreka [JOK
https://m.edsoo.ru/7f43599a

bu6mmoreka [JOK
https://m.edsoo.ru/7f435ed6

25

26

27

Pasnoxenune kBagpaTHOro TpéxuieHa Ha
MHOKUTENH

PasnoxeHue kBaapaTHOro TpEXuieHa Ha
MHOKUTENH

KonrponsHas pabora no remam
"KBagparusie kopHU. CTENEHH.

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f42fd38

bu6mmoreka [JOK
https://m.edsoo.ru/7f42£d38

bubmnoreka [HOK
https://m.edsoo.ru/7f42ec80




KBanpaThslii Tpexunen"

bubnnorexa [JOK
28 Aarebpanieckas 1pode https://m.edsoc])_.[ru/7f430382
29 JlommycTrMble 3HAaYeHHSI IEPEMEHHBIX,
BXOJISAIINX B aIreOpandeckue BhIpaKeHUs
30 JlormycTrMBIe 3HAYCHHSI IEPEMCHHBIX,
BXOJIALINX B alredpandeckue BhIpakeHus
31 OcHOBHOE CBOMCTBO aJireOpandecKoi bubnnorexa [JOK
Ipoou https://m.edsoo.ru/7f4308¢6
. bubnnorexa [JOK
32 Coxpamerne apodeii https://rn.edso:)—.[ru/7f430a8a
. bubnmorexa [JOK
33 Coxpauene apodeit https://m.edsogru/7f430f44
. bubnmorexa [JOK
34 Coxpamettie Apodeit https://m.edsoEru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U bubnmnorexa [JOK
JeJIeHUe alredpandeckux apooei https://m.edsoo.ru/7f43128¢c
36 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U bubnnorexa HOK
neneHue anredbpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CinoxeHue, BBIYUTaHUE, YMHOXKEHHUE U bu6mmoreka [JOK
JeICHUE aJireOpandecKux apooei https://m.edsoo.ru/7f4318c2
18 CroxeHune, BBIUYUTaHUE, YMHOXKEHHUE U bu6mmorexa [JOK
JIeJICHUE alireOpandecKux apooei https://m.edsoo.ru/7f431a20
39 [IpeoOpa3oBanue BHIPAKEHUHN, COACPIKAIINX bubnuorexa [IOK
anredpanveckue 1poou https://m.edsoo.ru/7f43259¢
40 [Ipeo6pa3oBanHue BbIpaXEHHM, COIEepPIKALIUX bubmuorexa [JOK
anreOpandeckue Apoou https://m.edsoo.ru/7f432736
41 [Ipeo6pa3oBanue BbIpaXeHHM, ColeprKaLIUX bubnnorexa [IOK




anreOpandeckue Apoou

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

4 KonTponbnas pabota no teme bubnuorexa [JOK
"Anrebpanueckas 1poop" https://m.edsoo.ru/7f431d36
bubnnorexa [IOK
43 KBanparnoe ypasHenue https://m.edsofru/7f4266la
44 Henonnoe kBagpatHoe ypaBHEHUE bubmorexa HOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpatHoe ypaBHEHUE bubmmorexa [TOK
https://m.edsoo.ru/7f42eela
46 dopMyna KOpHEW KBAPATHOIO YPaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42£158
47 dopMya KOpHEH KBaPATHOIO YPABHEHUS buommorexa LIOK
https://m.edsoo.ru/7f42{3{6
48 dopmyiia KOpHEN KBaJIpaTHOTO YpaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42f5a4
bubnnorexa [IOK
49 Teopema Buera https://m.edsogru/7f42fef0
bubnnorexa [IOK
>0 Teopema Buera https://m.edsogru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnnorexa [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢c542
5 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubnuoreka [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiinme ApoOHO-paLlMOHATBHbIE bub6nuoreka LIOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpoObHO-palnOHATBEHBIE bubnnorexa HOK
YpaBHEHUS https://m.edsoo.ru/7f432bbe
55 Pemrenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO bu6mmoreka [{OK




56

57

58

59

KBaJIpaTHBIX YpaBHEHUM

Pemennie TeKCTOBBIX 3a71a4 C TOMOIIIBIO
KBa/IpaTHBIX YPaBHEHHM

KonTponbnas pabora no teme "KBajgparHbie
ypaBHeHUs"

JIuneliHOE ypaBHEHHE C JBYMs
MEPEMEHHBIMH, €T0 rpaduK, IpUMeEpsI
peuIeHUs ypaBHEHUM B LENBIX YACIAX
JInneniHOE ypaBHEHUE C IBYMs

MIEPEMEHHBIMH, ero IpaduK, MIPUMEpHI
pelIeHUs ypaBHEHUH B IENBIX YUCIIAX

https://m.edsoo.ru/7f42175¢

bubmnoreka [JOK
https://m.edsoo.ru/7f42{816

bu6mmorexa [JOK
https://m.edsoo.ru/7f43012

60

61

62

63

JIuneitHOe ypaBHEHUE C ABYMs
NEPEMEHHBIMH, €T0 rpaduK, IpUMepsI
peleHHs ypaBHEHHUH B IEJIbIX YUCIIaxX

Pemenue cuctem AByX JIMHEMHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
Pemenue cucreM qByX JIMHEHHBIX
YpPaBHEHUH C ABYMS IIEPEMEHHBIMU
Pemenue cuctem AByX JIMHEMHBIX
ypaBHEHUH C IByMS IEPEMEHHBIMH

64

65

66

67

[Tpumepsl pemeHnst CUCTEM HETMHEHHBIX
YpPaBHEHUH C JBYMsS IEPEMEHHBIMHU

[Ipumepsl perieHnst CUCTEM HEJIMHEMHBIX
YPaBHEHUH C JBYMsSI IEPEMEHHBIMHU

I'paduueckas MHTEpIIpEeTAIUs YPAaBHEHUS C
IBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

I'padmyeckas uHTEpIpeTalvs ypaBHEHUS C

bubmnoreka [HOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [JOK




68

69

70

71

JIBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a71a4 ¢ IOMOIIBIO
CUCTEM YpaBHEHUI

PemreHne TeKCTOBBIX 3a71a4 € TIOMOIIBIO
CUCTEM YpaBHEHUI

Pemenue TeKCTOBBIX 3aJa4 ¢ IIOMOIIbIO
CUCTEM YpaBHEHUI

YucnoBbie HCPAaBCHCTBA U UX CBOMCTBA

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

72
73

74

75

76

77

78

79

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
HepaBeHCTBO ¢ 01HOM ITEPEMEHHOMN
JIuHeiiHble HEPABEHCTBA C OJAHOM
IIEPEMEHHOMN U UX PEIICHHE

JInHeliHbIE HEPABEHCTBA C OJTHOM
IIEPEMEHHOM U UX PEIICHHE

JIuHeiiHble HEPABEHCTBA C OJAHOM
NIEPEMEHHON U UX PEILCHUE

CucTteMbl TMHEUHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOMN U UX PEIICHHE

Cucrembl TMHEMHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX PEIICHHE

CucTteMbl TMHEWHBIX HEPABEHCTB C OJTHOM
[IEPEMEHHON U UX PEILCHUE

Bbubmmorexa [JOK
https://m.edsoo.ru/7f42¢692

bubmuoreka [JOK
https://m.edsoo.ru/7f42¢840

bu6mmorexa [JOK
https://m.edsoo.ru/7f42cb88

bubmuoreka [JOK
https://m.edsoo.ru/7f42cd2c

80

81

N3o0pakeHune penieHus TMHEHHOTO
HEPaBEHCTBA U MX CHCTEM Ha YHCIIOBOM
NpAMO

N300paxeHue penieHns THHSHHOTO
HEPaBEHCTBA U X CHCTEM Ha YHCIOBOU

bubnnoreka [HOK
https://m.edsoo.ru/7f42c9¢4

bubmuoreka [{OK
https://m.edsoo.ru/7f42c9¢4




82

83

84

85
86

IpsAMOI

KonTponbhas pabota no Temam
"HepaBencta. CucteMbl ypaBHEHUI"

[Tonstue GyHkIMN

OO0acTh OnpeIeICHIs] 1 MHOXKECTBO
3HaYCHUH (PYHKITUN

CriocoOb1 3amanust yHKIHIA

I'paduk dynxmm

bubmnoreka [IOK
https://m.edsoo.ru/7{f433c12

bub6mnoreka [IOK
https://m.edsoo.ru/7f433d84

87

CaoiicTBa GyHKINH, UX OTOOpaKEHUE HA
rpaduke

88

UreHue u noctpoeHue rpadukoB GyHKIUI

89

90

[Ipumeps! rpa@uKoB QyHKIHIA,
OTPAXKAIOIIUX PEATbHBIE POLIECCHI
@DyHKIUH, ONUCHIBAIONIUE MPSIMYIO U
00paTHYIO POTIOPIHOHATILHBIE
3aBHUCUMOCTH, UX rpapuKu

bubmuoreka [{OK
https://m.edsoo.ru/7f434bbc

91

92

I'unepOoia

I'unep6oia

bu6mmoreka [JOK
https://m.edsoo.ru/71f4343¢e2

93

94

95

I'paduk pynkuuum y = x?

OyHKIIMU y =X,y = X3,y = VX, y = [X];
rpaduyueckoe peleHre ypaBHeHU| 1
CUCTEM YpaBHEHUI

[ToBTOpEHNE OCHOBHBIX MMOHATUH M METOOB

KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHu# /
Bcepoccuiickas npoBepouHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/7f434572

bu6mmoreka [JOK
https://m.edsoo.ru/7f434d38

bubmorexa [JOK
https://m.edsoo.ru/7f4371aa




96 HToroBast KOHTpOJIbHAs paboTa / 1 bub6nuoreka LIOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f434eb4
97 IToBTOpEHNE OCHOBHBIX NMMOHATHI U METOIOB 1
KypcoB 7 1 8 KJIacCOB, 0000I1IeHIE 3HAHU
08 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB | bubnuorexa LIOK
KypcoB 7 u 8§ kiaccoB, 000011eHre 3HAaHUH https://m.edsoo.ru/7f43736¢
99 IloBTOpEHNE OCHOBHBIX NOHATHI U METOI0B 1 bubnuorexa [IOK
KypcoB 7 u 8 KJIacCOB, 0000IIIEHIE 3HAHUI https://m.edsoo.ru/7f437510
100 IToBTOpPEHNE OCHOBHBIX IIOHATHA U METOLOB 1 bubnnorexa [IOK
KypcoB 7 u 8§ Ki1accoB, 0000I1IeHre 3HAHUN https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB | bubnuorexa [IOK
KypcoB 7 u 8§ Ki1accoB, 0000I1IeHre 3HAaHUN https://m.edsoo.ru/7f436b88
102 [loBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B | bubnuorexa [IOK
KypcoB 7 u 8 KJIacCOB, 0000IIIEHIE 3HAHUI https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



9 KUIIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
Ne uudposbie
. Tema ypoka Beero Konrpoabubsie IlpakTHueckue 06pasoBaATETBHbIE
padoThl padoThI pecypes:
PanmonaneHbie yncia, MppaloHalbHbIE
1 YHpclia, KOHEYHEIEC U 0ECKOHEUHEIE 0 0
JeCATUYHbIE JpoOu
MHOXECTBO JCHCTBUTEIBHEIX YHUCE,
2 IEMCTBUTEIBHBIE YNCIIa KaK OECKOHEUYHEIE 0 0
JeCSITUYHBIE IpooU
B3aumMHO 01HO3HAYHOE COOTBETCTBUE MEKIY
3 MHOXECTBOM JICCTBUTEIBHBIX YUCEI U 0 0
MHOECTBOM TOYEK KOOPANHATHOW MPSMOMN
CpaBHeHHE IeHCTBUTENBHBIX YHCE,
4 apupMeTHYeCKre NeHCTBUSA C 0 0
NENCTBUTEIBbHBIMY YUCIIaMU
5 [TpubnmxkE€HHOE 3HAUCHNE BETMUNHBI, 0 0
TOYHOCTb MPUOTHKECHHUS
OxpyrieHnue yucen 0
OxkpyriieHue yucen
g [Ipukuaka 1 oneHKa pe3yabTaToB 0 0
BBIYHCIICHUM
9 [Ipukuaka v oneHKa pe3yabTaToB 0 0
BBIYMCIICHUM
10 JIunelinoe ypaBHeHue. PenieHue ypaBHEeHUH, 0 0 bubnuorex 1HOK

CBOOAIIIUXCA K JIMHEWHBIM

https://m.edsoo.ru/743bf66




11

12

13

14

15

JInneliHoe ypaBHeHue. Pemienrue ypaBHeHUN,
CBOISIIMXCA K JINHEUHBIM

KBanparnoe ypaBHeHue. Pemienune
YpaBHEHUH, CBOJSIINXCS K KBaJIpaTHbIM

KBagpatHoe ypaBHeHue. Pemenne
YpPaBHEHUH, CBOAAIIMXCS K KBAIPATHBIM

bukBanpaTHble ypaBHEHUS

bukBaapaTHbie ypaBHEHUS

but6mmoreka [{OK
https://m.edsoo.ru/7f43¢542

bubmuoreka [JOK
https://m.edsoo.ru/7f43¢542

bubmuoreka [JOK
https://m.edsoo.ru/7f43¢3d0
bubmuoreka [JOK
https://m.edsoo.ru/7f43¢3d0

16

17

[Ipumepsl penieHus: ypaBHEHUN TPETbEU U
YeTBEPTOU CTENIEHEN PA3JIOKEHUEM Ha
MHOKUTENH

[IpuMepsl penieHus ypaBHEHUN TPETbEU U
YETBEPTOU CTENIEHEN pa3iIoKEHUEM Ha
MHOKHTENH

18

19

20

21

22

23

Pemmenue npoOHO-paliiOHAIEHBIX YPaBHEHUH

Pemenue npoOHO-pallMOHAIbHBIX YpaBHEHUN

Pemenne TekcTOBBIX 3a7au anredpandeckum
METOJIOM

Pemenre TekCTOBBIX 33724 aNreOpandeckKum
METOJ0M

Pemenne TekCTOBBIX 33724 aNreOpandeckKum
METOJIOM

Kontponbnas pabota mo teme "YpaBHEeHUS C
OJIHOM mepeMeHHOn"

bubmuoreka [JOK
https://m.edsoo.ru/7f43c9b6

bubnnoreka [JOK
https://m.edsoo0.ru/7f43¢c9b6




24

25

26

27

28

YpaBHEHHUE ¢ ABYyMS IEPEMEHHBIMU U €T0
rpadux

VYpaBHEHHE ¢ IBYMs IEPEMEHHBIMH U €TI0
rpaduk

Cucrema IByX JINHEMHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU U €€ pellIeHne
Cucrema 1ByX JJMHEHHBIX YPaBHEHUI ¢

JBYMs IIEPEMEHHBIMU U €€ pelIeHne

CucreMa IByX JTMHEHHBIX YpaBHEHHI ¢
JBYMs IEPEMEHHBIMU U €€ pelIeHne

bu6nuoreka [JOK
https://m.edsoo.ru/7f43d0b4

but6mmoreka [{OK
https://m.edsoo.ru/7f43d0b4

29

30

31

32

33

Cucrema IByX JTMHEHHBIX YpaBHEHHI ¢
IBYMsI IEPEMEHHBIMU U €€ PEILICHUE

Pewrenue cucreM 1ByX ypaBHEHUMU, OJHO U3

KOTODBIX JIMHENHOE, a APYroe — BTOPOM
CTEIICHU

Pemenue cuctem ABYX ypaBHeHHﬁ, OOHO U3

KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIICHU

Pemienue cucrem AByX ypaBHEHUM, OHO U3

KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOM
CTENEHHU

Pemenne cucreM nByX ypaBHEHHH, OTHO U3

KOTOPBIX JIMHEIHOE, a IPyroe — BTOPOM
CTENEHU

bu6nunoreka [JOK
https://m.edsoo.ru/7f43d23a

but6mmoreka [JOK
https://m.edsoo.ru/7f43d55a

34

35

I'paduueckas MHTEpIIpETALUS CUCTEMBI
YPaBHEHUH C ABYMs [I€PEMEHHBIMU

Pemienue TekCTOBBIX 3aj1ay anreOpanyeckum

CII0CO0OM



36

37

38

39

40

41

42

43

44

45

Pemenre TekCTOBBIX 3324 aNreOpandeckKum
crrocoooM

Kontponbnas pabota o teme "CurcreMsl
ypaBHeHUi"

UucnoBble HEPAaBEHCTBA U X CBOMCTBA
UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

JInHeliHbIE HEPABEHCTBA C OTHOM
IIEPEMEHHOM U UX PEILICHUE

JIvHeitHbIe HEpaBEHCTBA C OJJHOM
[IEPEMEHHOM U UX PEILICHUE

JInHeliHbIE HEPABEHCTBA C OTHOM
MEPEMEHHON U UX PEIICHUE

Cucrembl TMHEMHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHON U UX PEILICHUE

CucreMbl TMHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX PEILCHUE

Cucrembl TMHEMHBIX HEPABEHCTB C OJHOMN
MEPEMEHHOM U UX PEIICHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f43ad5a

bubmuoreka [JOK
https://m.edsoo.ru/7f43af08

but6mmoreka [JOK
https://m.edsoo.ru/7143af08

bubmnoreka [JOK
https://m.edsoo.ru/7143af08

46

47

48

KBanpaTHble HepaBeHCTBA U UX pellIEHUE

KBa,Z[paTHLIe HCPABCHCTBA U UX PCHICHUC

KBa,ZLpaTHLIe HCPABCHCTBA U UX PCHICHUC

bubmuoreka [JOK
https://m.edsoo.ru/7f43b098
but6mmoreka [{OK
https://m.edsoo.ru/7f43b21e
but6mmoreka [IOK
https://m.edsoo.ru/7f43b5a2

49
50
51

KBagpaTHble HEpaBEHCTBA U UX PEILLEHUE
KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE

I'paduueckas MHTEpIIpETALUs] HEPABEHCTB U

bub6nunoreka [JOK



CHUCTCM HCPABCHCTB C IBYMS IICPEMCHHBIMU

I'padmyeckas uHTEpIpeTallsl HEPABEHCTB U

https://m.edsoo.ru/7f43b098

32 CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
53 KonTponbhas pabota no teme
"Hepasencrsa"
54 KBanpatuunas ¢pynkuus, e€ rpadux u bubmuoreka [JOK
CBOICTBA https://m.edso0o.ru/7f4396c6
55 KBanpatuunas ¢pynkuus, e€ rpadux u bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 [TapaOouia, KOOpAMHATEI BEPIIMHbI bubmmoreka [IOK
mapaboJIbl, OCh CHMMETPUH TTapaboIIbI https://m.edsoo.ru/7f439eb4
57 KBanpatuunas ¢pyHkius, e€ rpaduk u bubnmnorexa [JOK
CBOICTBA https://m.edsoo.ru/7f4399b4
58 [Tapabosa, KOOpAUHATHI BEPIIUHBI bu6mmoreka [{IOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43alac
59 [Tapabosa, KOOpAMHATEI BEPIIMHBI bubmmoreka [IOK
mapaboJIbl, OCh CHMMETPUH TTapadOoIIbI https://m.edsoo.ru/7f43a03a
60 [Tapaboia, KOOPAMHATHI BEPIITHHEI bu6mmoreka [{IOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl https://m.edsoo.ru/7f43a31e
61 [Tapabosa, KOOpAUHATHI BEPIIUHBI bu6nuoreka [IOK
napaboIibl, 0Cb CHMMETPHUH M1apadboIbl https://m.edsoo.ru/7f43a526
6 [TapaOoia, KOOpAUHATHI BEPIIMHBI
napaloJibl, 0Cb CHMMETPHUH MapadoIbl
63 I'paduxu pynkmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vx, y=[X|
64 I'paduku dynkmmit: y =kx, y=kx +b,
y=k/x, y=x3, y=vX, y=[X|
65 I'paduku dynkmmit: y =kx, y=kx +b,



y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkuumii: y =kx, y =kx +b,

66
y:k/X’ y:X3J y:VX9 y:|X|
67 I'paduxu pynkmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vx, y=[X|
68 I'paduku pynkuumii: y =kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
bubnmoreka [IOK
69 K 3] "o "
OHTPOJILHA PabOTA HO TEME Uy HICHIH https://m.edsoo.ru/7f43ab84
70 ITonsaTue YHUCIOBOM IIOCIIENOBATEILHOCTH bubnmorexa [IOK
a https://m.edsoo.ru/7f43e6¢6
3aganue Mociaeq0BaTeIbHOCTH
71 eKyppeHTHOH GopmyInoit u popMyon n-ro bubamorexa LHOK
PeKyPp PMY PMY https://m.edsoo.ru/7f43ebda
yJjIeHa
7 Apudmernueckas ¥ reoMeTpHICCKas bu6mmoreka [{IOK
Mporpeccuu https://m.edsoo.ru/7f43ed7e
7 ApudmeTrueckas U reoMeTpuyecKas bubnmoreka [JOK
Iporpeccuu https://m.edsoo.ru/7f43f3b4
Dopmynsl n-Tro WicHa apupMeTHIECKON U
74 reollz/ley WYECKOH IIPOr Ec::l;lﬁ CYMMGEI bubnnorexa LIOK
P porp - &y https://m.edsoo.ru/7f43f58a
MEPBBIX N YWICHOB
Dopmynsl n-ro WieHa apupMeTHIECKON U
75 reollzaey HYECKOH IIpor gC((,‘lI)/Iﬁ CYMMBI bubnnorexa LIOK
P porp - &y https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJICHOB
dopMyIIBI N-TO WieHa apuPMETHIECKON 1
76 TeOMETPHUECKON IIPOrPECCU, CYMMBI bubmmorexa ITOK
p porp ol https://m.edsoo.ru/7f43f0c6
MEPBBIX N YWICHOB
77 dopMyIIBI N-TO WieHa apuPMETHIECKON 1 bubnuotexa [JOK




78

79

80

81

82

r€OMETPUYECKON IIPOrPECCUM, CYMMBI
MEPBBIX N YJICHOB

dopMyIIbl N-TO WieHa apuPpMETHIECKON 1
F€OMETPUYECKOU ITPOTrPECCUM, CYMMBI
IIEPBBIX N YIECHOB

N300paxeHue 4ieHOB apu(pMeTUIECKOMN U
r€OMETPUYECKOM MPOrpeccuii TOUKaMu Ha
KOOPJAUHATHOM TIOCKOCTH

N300paxeHne wieHOB apu(pMeTUIECKOM 1
r€OMETPUYECKOMN MPOrpeccrii TOUKaMu Ha
KOOPJMHATHOW INTIOCKOCTH

JIMHENHBIN U YKCIOHEHIMATBHBIA POCT

CnoskHble TPOLIEHTBI

https://m.edsoo.ru/7f43{72e¢

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

but6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CnoskHble TPOLIEHTBI

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

84

KonrtponsHas padora o Teme "UnciaoBbie
nociyeaoBareabHocTu"

bubnmoreka [IOK
https://m.edsoo.ru/7f44048

85

86

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATHU3AIIHS
3HaHU. 3anuch, CpaBHEHUE, AEHCTBUSA C
JIeCTBUTEIBHBIMU YHCIIAMH, YHCI0BAs
npsmas

[ToBTOpEeHme, 06001IeHNE U cUCTEMaTH3aus
3HaHu#. [Ipo1eHThI, OTHOIIICHHUS, TPOTIOPIIUN

87

88

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHuil. OKpyriaeHue, NpuoImKeHHE, OlICHKa

IToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHuH. Pelenne TeKCTOBRIX 3a1a4

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




89

90

91

92

93

94

95

96

97

apu(pMETUYECKHM CIIOCOOOM

IToBTOpEHME, 000OIICHNE U CUCTEMATU3AIIHS
3HaHui. PellleHne TeKCTOBRIX 3a1a4
apu(pMeTHYECKHM CIIOCOOOM

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
3HaHui. Perenne TeKCTOBBIX 3a/1a4
apu(pMETHIECKUM CTIOCOOOM

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHuil. [IpeoOpazoBanue anredpandecKkux
BBIpa)KeHHfI, A0IMYCTHUMBIC 3HAYCHUA

[ToBTOpeHue, 06001IeHNE U CHCTEMAaTH3aIUs
3Hanuil. [IpeoOpazoBanue anredpandeckux
BBIpa)KCHHfI, A0IMYCTHUMBIC 3HAYCHUA

[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs
3HaHui. [IpeobpazoBanue anredpandeckux
BBIpaKEHUH, 10ITyCTUMbIEC 3HAUCHUS

IToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS
3HaHui. [IpeobpazoBanue anredpanueckux
BBIPAKEHUH, TOMYCTUMbIC 3HAYCHHS

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATU3AIIHS
3HaHUU. OYHKIMN: TOCTPOCHHE, CBOMCTBA
M3YYEHHbIX (QyHKUIUN

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHW. DyHKIMH: NOCTPOCHHE, CBOMCTBA
W3yYEHHBIX (DYHKITHHA

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3HaHu. yHKIMHU: IOCTPOCHUE, CBOMCTBA
M3Y4YEeHHbIX (QyHKUINN

but6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

but6mmoreka [IOK
https://m.edsoo.ru/7f443fea

bubmuoreka [JOK
https://m.edsoo.ru/7f4441ca

bubmmoreka [JOK
https://m.edsoo.ru/7f444364

but6mmoreka [JOK
https://m.edsoo.ru/7f444612

but6mmoreka [{IOK
https://m.edsoo.ru/7f444a94

bubmuoreka [JOK
https://m.edsoo.ru/7f444c56

bubmuoreka [JOK
https://m.edsoo.ru/7f444144

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




[ToBTOpeHue, 06001IeHNE U CUCTEMaTH3aIUs

. . bubmmoreka [JOK
98 3HaHUU. OYHKINUU: TOCTPOEHUE, CBOMCTBA 1
. https://m.edsoo.ru/7f4452¢6
W3YYCHHBIX (DYHKIINN
IToBTOpenue, 0000IIeHNE U CUCTEMATH3ALHS
99 3HaHui. ['paduueckoe penieHne ypaBHeHUH 1 Brbmmorexa LIOK
’ y https://m.edsoo.ru/7f445516
U X CHUCTEM
IToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
100 3HaHuil. ['paduueckoe perieHne ypaBHeHUH 1
U UX CUCTEM
101 Nrorosas koHTponbpHas paboTa 1
102 O06001IeHre U crucTeMaTu3alus 3HaHu! 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KIIACC

Kon
NMPOBEPAEMOro
pe3yJbTarTa

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbHOM NPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

Yucna U BEIYMCIIEHUS

BLIHOJIHSITI:, coucrasa YCTHBIC u IIMCHbMCHHBIC HpI/IéMBI,

apI/I(l)MCTI/IIICCKI/IC }ICfICTBHSI C palMOHAJIbHBIMU YHCJIaMHU

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

Haxogute ~ 3Ha4eHMsT  YHCIOBBIX  BBIPAXKCHMM, IIPUMEHATD
pa3HooOpa3Hble crIOCOObI U MPUEMBI BEIYUCICHHS 3HAYCHUN JPOOHBIX

BBIpaKCHHH, COZIEPKAIINX OOBIKHOBEHHBIE U JICCSITUYHBIE APOOH

[lepexomuts OT oOnmHOW (QOpPMBI 3amUCH  YUCET K  JIpyrou
(mpeoOpa3oBbIBaTh  JACCATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITHYHYIO IPOOB)

CpaBHUBATH U YIOPSAIOYUBATEH pallMOHALHBIE YUCIIA

OxpyrisTh yucna

BbINONMHATE NPUKUAKY U OICHKY pe3ysbTaTa BBIYHUCICHHM, OLEHKY
3HAQYEHUW YUCJOBBIX BBIPAKECHUU. BBINOTHATH OEUCTBUS €O
CTETEHSIMHU C HAaTYpaJIbHBIMU MMOKa3aTeIsIMU

[IpuMeHsTh TpHU3HAKKA JAETUMOCTH, pPa3IOKEHHE Ha MHOXHUTEIU
HATYPaJIbHBIX YUCEIT

Pemarp  mpakTUKO-OpUEHTHpPOBaHHBIC  3aJadyd, CBS3aHHBIE C
OTHOIIICHUEM BEJIUYHH, MIPOMTOPIIHOHATEHOCTHIO BEJIMYMH,
MPOIICHTAMH, HWHTEPIPETHPOBATh PE3YJIBTAThl PEIICHUS 3a7ad  C
y4€TOM OTpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pPaccMaTpPUBAEMBIX
00BEKTOB

AnreOpanueckue BIPaXEHU

Hcnonb3oBath anredpanveckyro TEPMHHOJOTHIO M CHMBOJHKY,

IIPUMCHATDb eé B IIponecce OCBOCHUA y‘IC6HOFO Marcpuraia



2.2

23

24

Haxomuth 3HaueHWss OYKBEHHBIX BBIPDAKEHUH TMpPU  3aJaHHBIX
3HAYEHHUSAX [TEPEMEHHBIX

BbimonHATe mpeoOpa3oBaHMs LENOT0 BBIPAXEHHUS B MHOTOWIEH
IIPUBEJICHUEM MOAO0OHBIX CJIaraeMbIX, paCKphITHEM CKOOOK
BBINONMHATE yMHOKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOIOYIEHAa Ha

MHOTOWJIEH, NPUMEHATh (OpMyJbl KBajapara CyMMbl M KBajpara

pa3HOCTH

2.5

2.6

2.7

3.1

3.2

OCYH.[CCTBJISITB PA3JI0KCHUC MHOTOYJICHOB HA MHOKHUTCJIU C ITIOMOIIIBIO
BBIHECEHUS 3a CKOOKH O6HIGFO MHOXHWTECJIA, TPYIIIUPOBKHU CJIaracMabIX,

MIpUMEHEHUS (HOPMYIT COKPAILIEHHOTO YMHOKEHUS

[IpumensTh npeoOpa3zoBaHUsI MHOTOUWIEHOB JUISl PELICHUS Pa3InYHBIX
3a]1a4 U3 MAaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 pEalbHON IPAKTHKU
Hcnonb30Barh CBOMCTBA CTENEHEW C HATypalbHBIMH IOKA3aTENISIMU
111 IpeoOpa30BaHusl BBIPAKEHUN

VYpaBHEHUs U HEPABEHCTBA

Pemate JsMHENHBIE ypaBHEHUsS C OJHOW IIEPEMEHHOMH, IIPUMEHSS
IIpaBWJIa MIEPEX0AA OT UCXOAHOIO YPABHEHMS K PAaBHOCHIBHOMY €MY.
IIpoBepsTh, SIBISIETCA JIM YUCIIO KOPHEM YPaBHEHUS

[IpumensaTs rpadguueckue MeETOAbl MNPU PELICHUH JMHEHHBIX

YpaBHEHUU U UX CUCTEM

3.3

3.4

3.5

3.6

[TonGupath mpuMepsl Hap Yuce, ABISIOUMXCA pelIeHHeM JTUHEHHOTo

YpaBHCHHA € IBYMS ICPCMCHHBIMU

CTpouTh B KOOPJUHATHOM TUIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHUS C
IBYMsI TIEPEMEHHBIMH; IMOJIb3YSCh TpadUKOM, MPHUBOIUTH MPUMEPHI
pelIeHHS yPaBHEHHS

Pemath cucteMbl ABYX JTMHEHHBIX YPaBHEHHUH C ABYMS MEPEMEHHBIMU,
B TOM YHCJIC TpaUIecKu

CocTaBiTh U peliaTh JUHCHHOE YpaBHEHUE WA CUCTEMY JTMHEHHBIX

ypaBHeHI/Iﬁ 110 YCJIOBHIO 3aaa4ud, HHTEPIIPETUPOBATE B COOTBETCTBUU C

KOHTEKCTOM 3aJa4y ITOJyYEHHBIN pe3yJIbTar

4.1

Koopaunate! u rpaduku. OyHKnnm

N300pakaTh Ha KOOPIMHATHOM NPSAMOM TOYKH, COOTBETCTBYIOIIHE
3aJaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KH, HHTECPBAJbl, 3alMCHIBATh

YHUCJIOBBIC ITPOMEIKYTKH Ha aﬂre6panquKOM SA3BIKC



4.2

43

4.4

OTMmeyaTh B KOODAMHATHOH TUIOCKOCTH TOYKHA TIO 3aJaHHBIM
KOOp/AWHATaM

Crpouts rpaduku TuHeHHbIX QyHKuuid. CTpouTh rpadgux GyHKIUM y
= [x]

OnwuceBaTh C MOMOIIBIO (YHKIWH W3BECTHBIC 3aBHCHMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTh, BpPEMs, PpACCTOSHHE, LEHY, KOJUYECTBO,

CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMs, 00bEM pabOThI

4.5

4.6

8 KVIACC

Kon
MpoBepPsAEMOro
pe3yJjabTara

HaxonuTs 3HaueHune QyHKIMH MO 3HAYCHHUIO €€ apryMeHTa
[TonumaTts rpaduyeckuid CcHoco0d MpeACTaBICHUS M aHAJIW3a
MHpOpPMAalLlMK, HW3BJIEKaTh M HWHTEPHPETHPOBATH HHPOPMALUIO U3

rpaMKoOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEM

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1

1.1

1.2

1.3

2.1

2.2

Ypcna v BEIYMCICHUS

Hcnonp30BaTh  HayalbHbIE  MNPEACTABIEHUS O  MHOXKECTBE
JNEUCTBUTEIIBLHBIX YMCEI I CPABHEHUS, OKPYIJVICHHUS U BBIYUCIICHUM,
n300pakaTh JCUCTBUTENIbHBIE 4YHCIA TOYKAMH HA KOOPAMHATHOU
IpsAMOM

[IpumeHsTh TOHATHE  APUPMETUYECKOTO  KBAJAPATHOTO  KOPHA,
HaxOJUTh KBaJpaTHble KOPHHU, MHCIOJbB3ysl MNpPH HEOOXOAMMOCTHU
KaJIbKYJISITOP, BBIIOJIHATH MPE0Opa30BaHUsl BBIPAKEHHUM, COJepKaIIX

KBaJIpaTHbIE KOPHU, UCTIOJIB3Ys CBOWCTBA KOPHEMH

Hcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCET C MOMOUIBIO
JEeCSITUYHBIX Apo0eit u creneneit uncia 10

AnreOpanueckue BIPaXEHUS

[IpuMeHsITh MOHSATHE CTEMEHU C LENbIM IOKAa3aTeNeM, BBHITIOIHATh
npeoOpa3oBaHMsl BBIPAKEHUM, COAEPKAIIMX CTENEHU C LEJIbIM
MoKa3aTesieM

BrinonHaTe TOXKIACCTBCHHLIC Hp606pa3OBaHI/I$I palluOHAJIbHBIX

BBIP@KCHHII HA OCHOBE MpaBWJI JCHUCTBUM HAJ MHOTOYICHAMH U



anredpandeckuMu IpoosMu

23

24

3.1

3.2

33

3.4

4.1

4.2

kix

PacknanpiBate KBagpaTHBIA TPEXUIEH HA MHOKHUTEIN

[TpumensTe mpeoOpa3oBaHUsl BBHIPAKCHHUN ISl PEIICHHUS PAa3TUYHBIX

3a/1a4 U3 MaTeMaTUKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKH
YpaBHEHUs U HEPABEHCTBA

Pemarsn HHHeﬁHHe, KBaJApaTHBIC YpaBHCHHUA HW PALMOHAJIBHBIC
YpPaBHCHUA, CBOAAIINECA K HUM, CUCTCMbI JIBYX ypaBHeHI/If/'I C ABYyMs

NEPEMEHHBIMU

[IpoBomuTh mpOCTEHINIME HCCIECAOBAaHUS YPAaBHEHMM MW  CHCTEM
ypaBHEHHW, B TOM 4YHCIIE C TPUMEHEHHEM TpapUUecKux
npeacTaBiIeHUi (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WIM CUCTEMa

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

[lepexogute OT cnoBecHOW  (OpPMYTUPOBKM 3amaud K €€
anreOpandeckol MOJENIM C MOMOILBIO COCTABICHHS YPaBHEHHS WIIU
CUCTEMBbl ypaBHEHUMN, MHTEPIPETUPOBATH B  COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJ'Iy‘ICHHBIﬁ pe3yabTar

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB /IJI1 CPABHEHUS, OLCHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NMEPEMEHHON M UX CUCTEMBI,
naBaTh  TpaUUecKyr0  WUIIOCTPALIMI0  MHOXKECTBA  PEIICHHI
HEpPaBEHCTBA, CUCTEMbBI HEPABEHCTB

DOyHKIMHU

[lonnmath ¥ UCHONB30BaTh (YHKIMOHAIBHBIC TOHATHS H  SI3BIK

(TepMHMHBI, CHMBOJUYECKHE OO0O3HAYECHUS), OMPEICTATh 3HAUYCHHE
GYHKIIMM TIO0 3HAYEHHIO apryMEHTa, OINpEAeNsTh CBOMCTBA (YHKIIMU
o e€ rpaduKky
CrpouTts rpaduKu IeMEeHTapHbIX PYHKINN BUIA:

y=k/x

, Y =X,y = X%, y = |X|, onuCBhIBaTh CBOWCTBA YHUCIOBON (DyHKIIMH TO €€
rpaduky



9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTarta

1

1.1

1.2

1.3

1.4

2.1

2.2

23

24

2.5

2.6

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHON NPOrPaMMbl OCHOBHOT0O 00111er0 00pa3oBaHus

Yucia U BEIUMCIIEHUS

CpaBHI/IBaTL U ynopsaaoduuBaTh pPANUOHAJIBHBIC W HUPpPALUOHAJIBHBIC

qucia

BreimonssaTe apI/I(I)MeTI/I‘ICCKI/Ie HeﬁCTBHH C palMOHAJIbHBIMU YUCJIaMH,
COoucCTass YCTHBIC U IMUCbMCHHBIC HpI/IéMBI, BBIINNOJIHATH BBIYUCIICHHUA C

HppaiuOHAJIbHBIMU YHCJIaMU

HaxonuTe 3HaueHus creneHerd ¢ UENbIMU IOKA3aTelsIMU M KOPHEH,

BBIYUCIIATH 3HAUYCHUS YHUCIIOBBIX BI)Ipa)KeHI/Iﬁ

Oprr JIATh I[QﬁCTBHTGHLHBIC 4urcClJia, BBIIOJHATL HPUKUIKY PE3yJIbTaTa

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKEHUHN
VYpaBHEHUs U HEPABEHCTBA

Pemarp nuHeliHble W  KBaJpaTHble YpaBHEHHS, YypaBHEHUS,

CBOJAIIMECCA K HUM, HpOCTeI\/'IH_II/Ie ,Z[p06HO—paI_[I/IOHaJIBHLIC YpaBHCHUA

Pematb cuctembl IBYX JTUHEHHBIX YpaBHEHUH C ABYMsS IEPEMEHHBIMU
U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHHE HE SIBIIIECTCS

JIMHEUHBIM

Pemate TEKCTOBBbIE 3a/a4M anreOpanvyeckuM CIocOOOM C TMOMOIIBIO
COCTABJICHUSI YPAaBHEHMS WJIM CHCTEMBI JIBYX YPaBHEHMH C JIBYMs

MNEPCMECHHBIMU

HpOBOI[I/ITB HpOCTGﬁH.IHC HUCCICIOBaHUA ypaBHCHI/Iﬁ n CHCTCEM
ypaBHeHHﬁ, B TOM YUCJIC C MPUMCHCHUEM rpa(bnqecxnx
HpeJICTaBJ'IeHI/Iﬁ (Haan/IMep, YCTaHaBJIMWBATh, UMCCT JIM YPABHCHUEC HUJIU
CHUCTEMa ypaBHeHI/Iﬁ peucHus, €CJIn UMECT, TO CKOJ'IBKO)

PemraTs JIMHEHBIE HCPaBCHCTBA, KBaApaTHBIC HCPaBCHCTBA,
I/I306pa)KaTB PCUICHUC HCPABCHCTB HA YHCJIOBOM HpHMOﬁ, 3aIIMChIBaThb
peUICHUC C TIOMOIIIBIO CUMBOJIOB

Pemrate cucteMBl JIMHEMHBIX HEPABCHCTB, CHCTCMbl HCPABCHCTB,

BKIIFOYAOMIUE KBAaJApaTHOC HCEPABCHCTBO, 1/1306pa>1<aTb peuicHue



2.7

CUCTCMBbI HCPAaBCHCTB Ha YHUCIOBOM prlMOﬁ, 3alMUCbIBaTh PCUICHUEC C

IIOMOIIBIO CHMBOJIOB

Hcnonb30BaTh HEPABEHCTBA MIPH PELICHUU PA3IMYHBIX 3a7a4

3.1

3.2

33

OyHKIMHU

PacrioznaBate  ¢GyHKIMM ~ W3yueHHBIX ~ BuUAoB.  [lokasbIiBaTh
CXEMAaTUYECKH PACIONIOKEHNE HAa KOOPAMHATHOM TIIOCKOCTH TrpaduKoB
dbyukumit Buga: y=kx, y=kx+b, y=~k/x, y=ax’+bx-+c, B 3aBUCUMOCTH OT
3Ha4YCHHUI KO(PPHUIIMEHTOB, OMMMCHIBATH CBOMCTBA (YHKIIUIA
[Toka3piBaTh CXEMATHYECKH pACIOJNOKEHHE Ha  KOOPAMHATHOM
MJIOCKOCTH TpadukoB (QyHKIMK BUAa y = VX, y = |X| ¥ ONHUCHIBaTh
CBOWCTBa (PyHKIHIA

Crpouts u wu300paxkarb cXeMaTHUYeCKH TpaduKu KBaJpPATUUHBIX
GyHKIUH, OMUCHIBATH CBOMCTBA KBaJpPaTHMYHBIX (YHKIUNA IO UX

rpadukam

3.4

4.1

Pacrio3naBaTe KkBagpaTuuHylo GYHKIUIO 1O ¢opmylie, MNPUBOIUTH
MpUMEphl KBAJPATUYHBIX (YHKIHH W3 peanbHOM >KWU3HH, (DU3HKH,
reoMeTpUn

Apudmerndeckas U reoMeTpuiecKas Iporpeccun

Pacrio3naBaTh apuMeTHYECKyI0 U T€OMETPUUYECKYIO IPOTPECCUH MPU

Ppa3HbIX crocobax 3aJaHuA

4.2

4.3

4.4

BBINONHATE BBIUUCIEHUS C HCIOJIB30BaHUEM (OPMYN n-TO 4JeHa
apu(pMeTUYECKOH M TFeOMETPUYECKOI MpOorpeccuid, CyMMmbl MEPBBIX N
YJIEHOB

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPJMHATHOU
IJIOCKOCTH

Pemate 3amaun, cBsi3aHHBIE C YKMCIOBBIMH IOCJIEJOBATEIBHOCTAMH, B
TOM YHCIIE 3aJaud W3 pealbHOW JKU3HU (C HCIOJIb30BaHHEM

KaJIbKYJISITOPA, HU(POBBIX TEXHOIOTHIT)



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COJEePKAHUS
1 Yucna ¥ BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIE W AECATUYHBIC, MEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeirt k apyrou. IloHsTHe panMOHAIBPHOTO YHMCIA, 3alKUCh, CPaBHEHHE,
yIOPSI0YMBAHUE PALIMOHATBHBIX YHCEI
- Apudmernueckue neicTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pemenue 3anau u3
' pearbHON MPAaKTUKU HA YaCTH, HA IPOOH
13 Crenenp ¢ HaTypaJbHBIM IIOKa3aTeJIeM: ONpENENICHHE, INpeoOpa3oBaHUe
' BBIPQ)XEHUI Ha OCHOBE OIPENIENICHUS, 3aUCh OOJIBIINX YUCET
L4 [IponeHThl, 3amUCh MPOLEHTOB B BHJE APOOM W ApOOM B BHUJE MPOLEHTOB.
' Tpu ocHOBHBIE 3a/1a4l HA MTPOLIEHTHI, PELLIEHUE 3a/1a4 U3 PEaJTbHOU MTPAKTUKU
s [Ipumenenne mNPU3HAKOB JCTUMOCTH, paA3lI0KEHHE HA  MHOXXUTEIH
' HaTypaJbHbBIX YHCEI
L6 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle I@psMas M oOpaTHas
' IPONOPIUOHATIBHOCTH
2 Anrebpanyeckue BbIpaXKEeHHUs
51 [lepemenHble, UNCIOBOE 3HAUEHHUE BBIPAKEHUSA C IEpeMeHHOU. [lomycTumblie
' 3HAYEHUS EPEMEHHBIX
27 IlpencraBieHne 3aBUCUMOCTH MEXIY BEIUYMHAMM B BUAE (QOPMYJIBL.
' Brrancnenus no popmynam
)3 [IpeoOpa3oBanue  OyKBEHHBIX  BBIPAKEHHH,  TOXKIECTBEHHO  pPAaBHbIE
' BBIPKEHUS
24 CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIEM
5 OpnHowieHbl U MHOrousneHsl. CreneHb MHOrowieHa. Clio)keHHe, BBIYMTAHUE,
' YMHO>K€HUE MHOTOUYJICHOB
"6 @DopMyJIbl COKpPAIIEHHOIO YMHOKEHUS: KBaIpaT CyMMBI U KBaJIpaT pa3HOCTH.
' ®opmya pa3HOCTH KBapaToB. Pa3inokeHrne MHOTOUICHOB HA MHOKHUTEIH
3 YpaBHeHus




VYpaBHEHHE, KOpEHb YpaBHEHHs, NpaBWiIa TNPeoOpa3oBaHUsS YpaBHEHHS,

> PaBHOCHJIBHOCTb YpaBHEHUI
12 JIuneniHoe ypaBHEHHE C OJHOW IEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO
' YPaBHEHUs, PELICHUE JIMHEHHBIX YPABHECHUN
33 CocTraBieHrue ypaBHEHUN MO YCIOBHIO 3a7auu. PellleHre TEeKCTOBBIX 3ajay ¢
' NOMOUIbIO YpaBHEHUI
34 JIuHeltHOE ypaBHEHUE C JBYMs EPEMEHHBIMU U €ro rpaduk
CucrteMa JByX JIMHEWHBIX ypaBHEHHH C JAByMs IEepeMEHHbIMH. PemieHue
3.5 CHCTEM YpaBHEHUH CHOCOOOM IMOJCTaHOBKHU. IIpuMepbl pemeHus: TeKCTOBBIX
3a/1a4 ¢ MOMOUIBIO0 CUCTEM YPABHEHHUM
4 Koopaunate! u rpapuku. OyHkunuu
4.1 Koopaunara Touku Ha IpsiMoi
40 Hucnossle IpOMEXKYTKH. PaccTosiHue Mexay AByMsS TOUYKAMH KOOPAMHATHOU
' IpsAMOI
43 [IpsimoyromnpHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPAMHATHOM INIOCKOCTH
a4 [Ipumeps! rpadukoB, 3agaHHbIX QopMyiaMu. UTeHue rpadukoB peanbHbIX
' 3aBUCUMOCTEN
4.5 [Tonsitne pynkumu. ['paduk Gynkiuu. CBoiicTBa PyHKITUN
4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux Gyskmm y = [X|
47 I'paduueckoe pemieHne IUHEHHBIX YpaBHEHM U CHCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCITCHUS
1 KBanpatusiii kopenb u3 uucna. IloHsarue 00 wuppalMOHAIBHOM YHCIIE.
' JlecaTuuHble TPUOIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(pMeTHUECKUX KBaJIpaTHBIX KOPHEH M MX IPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIIOBBIX BBHIPAKEHUIN M BBHIYHCICHUSM. JeWiCTBUTEIBHbBIE
qucia
1.3 Crenenb ¢ 1eNbIM TIOKa3areneM U e€ cBoicTBa. CTaHaapTHas 3alUCh YKCiia



2 Anrebpanyeckue BbIpaKeHUs
2.1 KBanpatHblii TpEXWIEH, pa3I0KEHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO aJireOpanveckoi qpoou
2.3 CrnoxxeHue, BBIYMTaHUE, YMHOKECHHUE, JICTICHUE allreOpandecKux apooei
24 PanmonanbeHblie BEIpaykeHUS U UX IpeoOpazoBaHue
3 VYpaBHEeHMsI U HEPABEHCTBA
11 KBanpatHoe ypaBHeHue, ¢opMmyia KOpHEH KBaJIpaTHOTO YypaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHEeHM, CBOIAIIMXCSA K JIMHEWHBIM U KBAIPATHBIM
33 [Ipocreiimue qpobHO-paliOHAIbHBIE YPABHEHUS
I'padmueckas mHTepnpeTanysi ypaBHEHUI C ABYMs NEPEMEHHBIMU U CHUCTEM
34 JVMHEWHBIX YpaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepnl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU
3.5 Perrenue TeKCTOBBIX 3a7au alre0pandeckKiuM CrocoOoM
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHnctBo ¢ 01HOM nepeMeHHOM
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJHON IEPEMEHHOU
3.10 CucremMpl TMHEMHBIX HEPABEHCTB C OAHOM IIEPEMEHHOU
4 OyHKIUU
il Ilonatue ¢yukuun. OOnacTp omNpeAeNeHUs M MHOXKECTBO 3HAYCHHUH
' ¢ysakmmu. CriocoOsI 3aanns QyHKIAN
4.2 I'padpux Gpynkumu. YreHue cBocTB GyHKIMHU O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOUIMX peaTbHbIE TPOIECCH
44 @OyHKIUKM, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYI MpPONOPLHMOHAIbHBIE
' 3aBUCUMOCTH, UX Ipauku
4.5 @yHKIMU y =x7 y = X7
4.6 Oyukuuu y = Lx, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHU H CUCTEM ypaBHEHUN

9 KUIIACC



Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1 Yucia U BEIYMCIEHUS

PaL[I/IOHaHBHLIe unciia, HUppalUOHAJIBHBIC YHCIIAa, KOHCYHBIC U OEeCKOHEYHbBIE

L JIECSITUYHBIE TPOOH
MHOeCcTBO N€HCTBUTENBHBIX YHCEN, IEUCTBUTENbHbIE YUCIa KaK OECKOHEUHbIE
1o JecsTu4Hble ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXKJLy MHOXKECTBOM
' JIEUCTBUTENbHBIX YHCEIT U KOOPJIUHATHOU NIpsiMoid. CpaBHEHUE JIEUCTBUTEIbHBIX
qucel
1.3 Apudmernueckne 1eHCTBUS ¢ AEUCTBUTEIbHBIMI YUCIAMH
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKPYIKAIOILIET0 MUpA,
14 JUIATENILHOCTh TPOIECCOB B OKpyXkaromeMm Mmupe. [IpubmmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmKkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
pEe3yJIbTaTOB BEIYMCIIEHUI
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 YpaBHEHHUs C OAHOU IIEPEMEHHOU
2.2 JIuneiiHoe ypaBHeHue. Pelienne ypaBHeHUN, CBOAAIIMUXCS K JIMHEMHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOASIIMXCS K KBaPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHHs YpaBHEHMHM TpETbed W
' YETBEPTOU CTENEHEN Pa3IOKEHUEM HAa MHOKHUTEIN
2.5 Pemenue npo6HO-pallMOHAIbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHE C IByMsl IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM qByX JIMHEHHBIX YPaBHEHUN C ABYMS IIEPEMEHHBIMU
29 Pemenne cucreM IByX ypaBHEHMI, OZHO M3 KOTOPBIX JIMHEHWHOE, a Ipyroe —
' BTOPOH CTENIEHU
2.10 I'padmyeckas uHTEpIpETALUS CUCTEMBI YPaBHEHUI C JBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 33129 aNreOpandecKuM criocodom
2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemrenne nMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOMN
2.14 Pemrenne cucreM JTMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHON
2.15 KBanpaTHble HEpaBeHCTBA
516 I'paduueckas mHTEpHpeTalyss HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMs

MNEPCMCHHBIMU



OyHKINHT

KBanpatuunas ¢ynkuus, e€ rpapuk u cpoiicrBa. Ilapabona, koopAauHATHI

> BEPIIHUHBI MTapaboIibl, OCb CAMMETPUH TapabOIIbI

3.2 I'paduxu pynkmit y=kx, y=kx+b u ux cBoHcTBa

33 I'paduxu Gynkumit y=k/x, y = x° 1 UX CBOHCTBa

34 I'paduku pyHKUMH , U UX CBOHCTBA
4 YucnoBble IOCIEN0BATEILHOCTH

41 Ompenenenre U COCOOBI 3a/laHUs YUCIIOBBIX TOCIEAOBATEIIBHOCTEN. 3aaHue
' MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMyIioi U popmMyIioil n-ro dieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeTHUECcKOM
' MIPOTPECCUU, CYMMBI MIEPBBIX /1 YIEHOB

43 I'eomerpuueckas mnporpeccuss. QPoOpMyabl #n-T0  WIEHA T'€OMETPUYECKON
' MPOTPECCUH, CyMMBI NEPBBIX 71 YIECHOB

4 N3o0pakeHne UICHOB apu(METHUYECKOM | TEOMETPHUYECKON MpOrpeccuit
' TOYKAMHU Ha KOOPAMHATHOM MIIOCKOCTH. JIMHEHHBINA U SKCITOHECHIIMAIBHBIN pOCT

4.5 Cno’xHble TPOLEHTHI



IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoBaHUSs

IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOIi 00pa30BaTe/bHOIi MPOrpaMMbl OCHOBHOT'O
o0u1ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO,
olnepanuy HaJ MHOXECTBAaMH; YMEHHME OIEpPUpPOBaTh IOHITHIMMU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, NPUMEHATh UX TMPU PELICHUU
3aJla4; yMEHHE HCIOJIb30BaTh rpaduueckoe MmpeiCTaBIeHHe MHOXKECTB
JUIsl OTIMCAHMS PEATIbHBIX MPOLECCOB U SBJICHUM, MPU PEIICHUH 3a]a4

U3 JpYyTrUX Y4eOHBIX MPEAMETOB

YMeHue onepupoBaTh MOHATUSAMU: ONpPEAETIEHUE, aKCHOMa, TEOpeEMa,
JI0Ka3aTeNIbCTBO; YMEHHE pAacloO3HAaBaThb HUCTHHHBIE U JIOXKHbBIE
BBICKA3bIBaHUS, MPHUBOJUTH HPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUS BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATUSAMHU: HATypaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YMCJIO, JEJIMMOCTh HATypalbHBIX YHCET, MPU3HAKU
JEeTUMOCTH, L€JI0€ YHUCII0, MOJYJb 4YKCIa, OOBIKHOBEHHAs JpoOb U
JecATu4Has ApoOb, CTAaHIAAPTHBIA BUJ YHUCIA, PALIOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(MeTHUYecKUid KBAJApPATHBI KOPEHb;
yMEHHE  BBINOJHATH JEHCTBUSL C  4YMCIaMH, CpaBHUBAaTh U
yHOpSA0YMBATh YWCJA, MPEACTABIATh 4YHCIAa Ha KOOPAMHATHOMN
NpsIMOH, OKpYIJISTh YHCIA; YMEHHE JelaThb NPUKUAKY U OLEHKY

pe3yJibTaTta BBIYHCIICHUI

YMeHue onepupoBaTh IMOHATUSAMM: CTENEHb C LEJNBIM I[OKAa3aTeIeM,
apu(pMETUYECKUM KBaJAPATHBI KOpPEHb, MHOTOWIEH, ajlreOpanyeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTeneHu
OOJbIlIe EIWHUIIBI, YMEHHE BBITIONHATH pacuérel Mo (opmymnam,
npeoOpa3oBaHus LENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIPQKECHHI C KOPHSIMH, Pa3JIOKEHHUE MHOTIOYJIEHA Ha MHOXXHUTENIH, B
TOM 4YHCIIE C UCHOJIb30BaHWEM (OpPMYyN pa3HOCTH KBaJIpaToB U

KBaJpaTa CyMMBI U pa3HOCTH

VYmMmenue OIICPHUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OIHOM TIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHON; YMEHUE pellaTh JIMHEHHBIE U KBAaJApPaTHLIE yYpaBHEHUS,
IpOOHO-pallMOHANTBHBIE YPAaBHEHUS C OJHOW TEPEMEHHOH, CHUCTEMBI
JBYX JMHEHHBIX YPAaBHEHHUH, JTUHEHHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHA/IbHBIE HEPAaBEHCTBA C  OJHOMU
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELIEHUN 3aa4 U3 IPYTUX MPEIMETOB
U TIPaKTUYECKUX 3a7ad; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSAMYyI0 U KOOPAWHATHYIO IUIOCKOCTh JUIS M300pakKeHUs pelIeHUn

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAME: QYHKIUA, Tpaduk GYHKIINH, HYITH
byHKIHY, MIPOMEKYTKH 3HAKOIIOCTOSIHCTRBA, POMEKYTKH
BO3pacTaHus, YOBIBaHWS, HaWOOJbIIEE M HAWUMCHBIICEC 3HAYCHUS
byHKIUY; yMCHUE OIEPUPOBATH TIOHSATHSIMH: npsiMast
MPONOPIHOHATBHOCTD, JHUHEHHAs (PYHKIUSA, KBaJpaTudHas (yHKIHS,
oOpaTHass TPOMOPIIMOHATBHOCTh, TMapaboia, runepOosa; yMeHUe
CTpouTh rpaduku GyHKIUN, UCTIONH30BaTh TpadyKH JJIs ONIPEACIICHHS
CBOWCTB MIPOIIECCOB M 3aBUCHMOCTEH, JIJIsl PEUICHHUS 33]a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W PEAIbHOW KH3HH, YyMEHHE BBIPAKATh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKIY BCIIMUYNHAMU

YMeHnue ONepUpOBaThH MOHATUSAMM: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U reoMeTpuyeckas  IMPOrPecCUu;  YMEHHUE
WCIIONIb30BaTh CBOWCTBA TOCIEIOBATEIBHOCTEH, (OPMYIIBI CyMMBI U
o01iero 4jeHa MpU pelIeHUH 3ajad, B TOM 4YMCIE 3ajad U3 JAPYTux

y‘{e6HLIX npeaMETOB U peaJII:HOﬁ JKHN3HHU

VYMeHue pemaTth 3alaud pa3HbIX TUHOB (B TOM YMCJIE Ha MPOLEHTHI,
JOJIM W 4YacTW, JBHXKEHHE, padoTy, LEHy TOBapoB M CTOUMOCThb
MOKYIIOK U YCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPaBJICHUS JIUYHBIMU U
ceMeiHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI II0 YCIOBHUIO 3aJauH,
UCCIIEI0BAaTh MOJyYEHHOE PELIEHUE U OLEHUBATh MPaBIONOA00HOCTh

IMOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMHU: (QUrypa, TOUYKA, OTPE3OK, Mpsmasd,
Jy4, JOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHHUM TpPEYroJbHUKH, NPSMOYTOJIbHBIA TPEYTroibHHUK,

MearaHa, OMCCeKTpUca U BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIbHHUK,
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11

12

13

14

napajuieiorpaMMm, pom0O, TpSIMOYTOJBbHUK, KBajpar, Tpamnerus;
OKpPYXHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢durypamu; yMeHue pemaTh 3ajadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HU, HA HAXOXKJIEHUE I€OMETPUUYECKHUX BEJIIMYMH C MPUMEHEHUEM

M3YUYEHHBIX CBOUCTB PUTYp U (PaKTOB

VYMeHue onepupoBaTh IOHATUSAMHU: DPABEHCTBO (UIyp, pPaBEHCTBO
TPEYrOJbHUKOB; MapajuIeIbHOCTh U IMEPHEHAUKYISPHOCTh MPSMBIX,
Yroil MEXIy MpsSMBIMM, MEPHEHIUKYISIp, HAKJIOHHAs, MPOEKIHUs,
nopobue ¢puryp, noJo0HbIE TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM W NPAMOHM; YMEHHE paclo3HaBaThb PABEHCTBO, CUMMETPUIO U
nogobue ¢Guryp, napawuieIbHOCTh M MEPHEHIUKYISIPHOCTD MPSMBIX B

OKpY’KarolieM MHUpe

YMeHue onepupoBaTh HOHATHUSAMHU: JUIMHA, PAacCTOSHUE, YIoJ
(BenMuMHA yrila, CUHYC U KOCHUHYC yIJla TPEyrojbHHKA), IJIOLIA/Ib;
yMEHHE OlLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY’KAOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyIbl TepuMeTpa U IUIOLAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIATU Kpyra, oObema
IPSIMOYTOJIBHOTO apaJUIeNIENUIEa; YMEHUE IPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETPUYECKHE COOTHOIICHHS IS

BBIYMCIICHHS IJTUH, PACCTOSTHUM, TII0IAIeH

YMmenne wuzobpaxarh IUIOCKHE (Urypbl W HUX KOMOMHAlWH,
IPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CUMBOJIbHOMY OITMCAHUIO

YMeHHe  onepupoBarb  IMOHATUAMHU: IPSAMOYIOJIbHAs — CUCTEMa
KOOPJMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIIIPHOE NIPOU3BEACHUE BEKTOPOB;
YMEHHE HCIIOJIb30BaTh BEKTOPBI M KOOPJAWHATHI Ul NPEICTaBICHUS
JAHHBIX M peIIeHus 3ajad, B TOM 4YHCIE€ M3 JPYIMX Y4YeOHBIX

MIPEIMETOB U PeaIbHOM KU3HU

YMeHue omnepupoBaTh TOHATHSIMHU: CTOJOMKOBBIE U KPYTrOBBHIE
auarpamMmbl, TaOnuIbl, cpeaHee  apudMeTHUEeCKoe, MeauaHa,
HanOoJpIlIee ¥ HAaMMEHbIIee 3HAYCHHUs, pa3Max YHCIOBOro Habopa;

YMEHUEC HU3BJICKATD, HHTCPIIPETUPOBATDH u Hp606paSOBBIBaTB
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nH(poOpMallnIo, TPEACTaBIEHHYI0 B TalOJMIaX M Ha JAUarpaMmmax,
OTPaXKaKOILyl0 CBOMCTBA M XAPAKTEPUCTUKU PEaJIbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaThb HW3MEHYMBBIE BEIWYMHBI B

OKpY’KaroIllleM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIy4YallHbIA ONBIT (CIy4ailHbIN
OKCIIEPUMEHT), JJEMEHTAapHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIly4yalfHOrO OIIbITa, CiIy4aifHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMM; YMEHHE pellaTh
3aJjaud METOJIOM OpPIraHM30BaHHOIO Iepedopa M ¢ HCIOJIb30BaHHEM
IIpaBWJIa YMHOJKEHHUS; YMEHHUE OLICHMBATb BEPOATHOCTH pPEaJbHBIX
COOBITHM M SIBIICHHH, MOHMMaTh POJIb MPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKpYXAaloIEeM MHUPE M B JKHU3HH;
3HAKOMCTBO C IMOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIHX YHCEN H €T0 POJIbIO B MAaCCOBLIX SABJICHUAX

YMeHue BbIOMpATh TOAXOISIIMNA W3YyYCHHBIM METON JIs PELICHHS
3a7la4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKHX 3aKOHOMEPHOCTEW B
MIPUPOJE U KU3HU, PACIIO3HABATH IPOSBJICHUE 3aKOHOB MAaTeMaTUKU B
HWCKYCCTBE, ONMUCHIBATH OTAEJIbHBIE BBIJAIOIIAECS  PE3YJIbTATHI,
MOJYyYECHHBIE B XOJI€ Pa3BUTHUSI MAaTEMATHMKU KaK HayKW, MPUBOJIHUTH
MPUMEPbl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU UCTOPUHU



INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

1.1

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

Yucna v BBIYMCICHUS
HarypanbHblie u nensie yncia. [Ipu3Haky AeIMMOCTH LHEIbIX YUCENT

OOBIKHOBEHHBIC n JACCATHYHBIC IIpO6I/I, IMPOLCHTEI, OCCKOHCYHBIC

2 MIEPHOANYECKHE JPOOH

13 PanmonanpHpie uucna. ApudMeTHdecKHe OIepalud ¢ paldoOHAIbHBIMH
' YUCIIAMHU

14 JeiicTButenpHble uncna. ApupMETHUECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' qrCIaMU

s [TpuOnkE€HHbIE BBIUMCICHUS, TMpaBUiIa OKPYIJIEHUS, NPUKUAKA U OICHKA
' pe3ylbTaTa BRIYUCICHUN

2 Anrebpanyeckue BhIpaKEHUS

2.1 bykBeHHbIE BbIpa)KeHUS (BBIPAXKEHHSI C TEPEMEHHBIMHU )

55 Crenenb ¢ uensiM nokaszaresieM. CTENneHb € palUOHAIbHBIM IOKA3aTeNIeM.
. CBoiicTBa CcTENIEHU

2.3 MHorouieHbl

2.4 Anrebpanueckast 1poOb

55 ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOM  CTENEHH. HevictBuss ¢
' apupMeTHYECKUMHU KOPHSIMH HaTypaIbHOU CTEIEHU

3 VYpaBHEHUs U HEpaBEeHCTBa

31 Llenple u npoOHO-pamMOHANbHBIE YypaBHEHHS. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUN

35 [lenpie u npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEpaBEHCTB

3.3 Pentenue TekcTOBBIX 3a/1a4

4 YucnoBble IOCIEI0BATEILHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOKI 3aIaHUs TTOCJIEA0BATEILHOCTEN

4.2 Apudmerndeckass U reomeTpuyeckas mporpeccun. Dopmyna  CIOKHBIX



IIPOLICHTOB

5 OyHKIMU
Oynkims, crnocodbl  3amaHus  QyHkumu. I'padpuk  Qynkumu. OOnacts
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pyHkmmu. Hynmn gyskuun. pomexyTku
5.1. 3HAKOIOCTOSIHCTBA. [IpoMeXyTKM MOHOTOHHOCTH (yHKUMH. MakcuMyMbl U
MUHMMYMBbl (pyHKIMH. Hanbosbllee M HauMeHbllee 3HaueHUEe (YHKIMU Ha
IIPOMEXKYTKE
6 Koopaunatel Ha npsAMOi ¥ TJIOCKOCTH
6.1 Koopaunaruas npsimast
6.2 JlexapToBbI KOOpAUHATEI HA IIJIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHUKH
7.4 OKpy’KHOCTb U KPYyT
7.5 N3mepenne reoMeTpu4ecKux BEJIMYUH
7.6 BekTopsl Ha T10CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 ['padsr



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Maremaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHB: YUeOHUK; 15-¢ uznanue,
nepepadboranHoe MaxkaperueB FO.H., Munarok H.I'., HemkoB K.W. u np.; nox
penakiueit TemsikoBckoro C.A. AkiinoHepHoe o01ecTBo «31aTenbeTBo
«IIpocsemenue»

* Martemartuka. Anredpa: 8-i kiacc: 6a30BbIi ypOBEHB: yUeOHUK; 16-¢ uznanue,
nepepadboranHoe MaxkaperueB FO.H., Munarok H.I'., HemikoB K.W. u np.; nox
penakuueit TensikoBckoro C.A. AkumoHepHoe o01ecTBo «M3aaTenbeTBo
«IIpocBemieHue»

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIN ypOBEeHB: yUeOHUK; 15-¢ n3nanue,
nepepadorarHoe MaxkaperueB FO.H., Munaiok H.I'., Hemkos K.W. u np.; oz
penakuueit TensikoBckoro C.A. AkimonepHoe o0miecTBo «M3aaTenbcTBO

«IIpocseienue»

METOANYECKHUE MATEPUAJIbI JISA YUUTEJIA

» Maremaruka. Anrebpa: 7-i kjacc: 6a30BbIi ypOBeHB: yUeOHUK; 15-¢ u3ganue,
nepepadboranHoe MaxkaperueB FO.H., Munarok H.I'., HemkoB K.W. u np.; nox
penakmueii TemsikoBckoro C.A. AkiroHepHoe o01ecTBo «31aTenscTBoO
«IIpocBenieHue»

* Maremaruka. Anredpa: 8-it kjacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue,



nepepadorarHoe MaxkaperueB FO.H., Munarok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miecTBo «M3aaTenbcTBO
«IIpocsemienue»

* MaTtemartuka. Anrebpa: 9-i kiacc: 6a30BbIN ypOBEeHB: yUeOHUK; 15-¢ nznanue,
nepepadboranHoe MaxkaperueB FO.H., Munarok H.I'., Hemkos K.W. u np.; oz
penakmueit Tenskopckoro C.A. AkimonepHoe obmiecTBo «M3aaTenbcTBO

«IIpocsemienue»

HUDPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

http://www.fipi.ru/

https://m.edsoo.ru

http://www.ege.edu.ru/
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