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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsAETCS OJHMM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHus: OHa 00ECIEYMBAET U3yUYEHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYyHOr0, TaK ¥ TyMAaHUTApHOIO IIUMKJIOB, €€ OCBOEHHE HEOOXOIUMO JIs
IPOAODKEHUs 00pa30BaHus U B IOBCEIHEBHOM XU3HU. PazButre y oOydarommuxcs
HAYYHBIX TPEACTABICHUH O TIPOUCXOXKIECHUU U CYIIHOCTH ajre0panyecKux
abcTpakimii, cnoco0e OTpaKeHUs MAaTEMAaTUUYECKON HAyKOM SBJIIEHUW U MTPOLIECCOB
B NpUPOJE W OOIIECTBE, POJIM MATEMaTHUYECKOrO MOJEIMPOBAHUSA B HAy4YHOM
NO3HAHUM U B MIPAKTUKE COCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
¥ Ka4eCTB MBINUICHHsI, HEOOXOIUMBIX JIJIsl alalTalliil B COBPEMEHHOM IH(PPOBOM
oOmiectBe. M3ydyenue anreOpbl oOecreyuMBaeT pa3BUTHE YMEHUS HaAOMIOAATh,
CpPaBHMBATh, HAaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOJBI,
dbopmynupoBath yTBepkaeHUs. OCBOCHHE Kypca aareOpbl 00ecrieYuBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYaroIIUXCS: OHU HCHOJB3YIOT JACAyKTHUBHBIE U
WHYKTUBHBIE PAacCyXAeHUs, 0000IIeHne U KOHKPETU3AINI0, abCTparupoBaHue H
aHasmornto.  OOyueHue  anredpe  mpeanonaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITENTEHOW  JIEATENBHOCTH OOYYalOIINXCs, TOITOMY CaMOCTOSITEIIbHOE
pelieHue 3a7a4 SBISETCS peann3aluei JesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammbl yueOHOro Kypca «Aunrebpa» jii OCHOBHOTO
o01miero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOIUUYECKHE
auHAH: «Yucnaa U BRIYHCIEHUSY, «AnreOpandeckue BRIPAKEHUN», « Y paBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxmas #u3 3THX COAEp)KATEIbHO-METOAMYECKUX
JVMHUMA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHCTBYsI C
JpyIrMMHU €ro JHHUAMHU. B Xone wu3yueHuss y4yeOHOro Kypca oOydarouumcs
PUXOJIUTCS JIOTHUYECKH PaCCYXKAaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B cBsI3W ¢ 3THUM B mporpammy y4eOHOro Kypca «AinreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, HPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHYeCKOTo 00pa30BaHUs U CIOCOOCTBYIOLIME OBJIAJACHUIO O0YYaOIIUMHUCS
OCHOB  YHHUBEpCAIBbHOTO MaTemaTmueckoro s3bika. CopaepkaTrenpbHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTrO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaAKTED.

Conmepxxanue nuHMM «Yucina ¥ BBIYHMCICHUS CIYXKUT OCHOBOH  JUIs
JAbHEUIIeT0 M3Y4YeHHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS
JIOTHYECKOTO MBIIUICHHUS, (POPMHUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs
CBSI3aHO C palMOHAIBFHBIMH WM HPPALUOHAIBHBIMH YHCIaMH, (HOpMHpOBaAHHEM



MPEJICTAaBJICHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIIEHHE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K cpeAiHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue IByX aireOpandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHHsI U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIUXCS
MaTeMaTHUYeCKOTo amnmnapara, HeOOXOAMMOIO Ul pEeHIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPaKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 001iero oOpa3oBaHUs Y4YeOHBIA Marepuan TPYHNIUPYETCS BOKPYT
palMOHAJIBHBIX BbIpaKEHUI. AnreOpa JEMOHCTPUPYET 3HAYEHUE MATEMATUKH Kak
A3bIKa JJIA TIOCTPOCHHSI MaTeMaTHYECKUX MOJENE, ONUCaHHUs IPOLECCOB U
ABJIICHUM peajbHOrO0 Mupa. B 3agaun oOyueHus anrebpe BXOAAT TaKkKe
JanbHeillee pa3BUTHE ANTOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJMMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HWH(GOpPMATHKM, M OBJAJCHHE HaBbIKAMHU
JNeNyKTUBHBIX paccyxaeHuil. [IpeoOpasoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUsI, CIOCOOHOCTEN K MAaTeMaTHYeCKOMY TBOPYECTBY.

Copeprxanve pyHKIMOHAIBHO-Tpa(UUeCKO JIMHUM HAIEJIEHO HA TOJy4YeHHE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHIIEH MaTEeMaTUYECKON MOJENH
JUISL OTIMCAHUSI U UCCIIEJIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B MPUPOE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydaroniuxcs
YMEHUS UCTIONb30BaTh PA3JIMYHbIE BBIPA3UTENbHBIE CPEICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyeckue, BHOCHT BKJIaJ B (HOPMUPOBAHME
IIPEICTABICHUN O POJIM MaTEMaTUKU B PA3BUTHH LIMBUIN3ALNN U KYJIbTYpPBI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax u3y4aeTcsi ydeOHBI Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uucna u BBIUKCIEHUS», «ANTreOpandyecKue BbIPAXKEHUS», «YPaBHEHUA H
HEpaBEHCTBA», « DyHKIIUW.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurca 306 dacoB: B 7 Kiacce
— 102 gaca (3 yaca B Hepeno), B 8 kiacce — 102 gaca (3 gaca B Henmenwo), B 9
kimacce — 102 gaca (3 yaca B HEJIeIH0).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, TIEPEXO] OT OJAHOU (OPMBI 3amHUCH
npobeit k apyroil. IloHaTHe panuMOHAIBLHOTO YHCHA, 3alUCh, CpPaBHEHUE,
YOOpSAJOYMBAHUE  pALMOHAIBHBIX 4uceld. ApudMeTHdeckue JeHUCTBUA C
palMOHAIbHBIMUA YKCIIaMU. Pelenne 3amad u3 peanbHON NPAKTUKU HA 4acTH, Ha
JpoOH.

CreneHb C HaTypaJlbHbIM I[IOKa3aTeJNeM: ONpeleseHue, MpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONpPE/ENeHUs, 3aIUCh OobIINX yucen. IIpouenTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU W ApoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4Ml HA
MIPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON MPAKTHKHU.

[IpuMeHeHnE TPU3HAKOB  JEIMMOCTH, PA3J0KEHHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YUCEI.

PeanbHble  3aBucMMOCTH, B TOM uucie TpsMas W oOpaTHas
MPONOPLUHOHAIBHOCTH.

AnredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCITOBOE 3HAUYCHNUE BBIPAKECHMS C MEpEMEHHOM. JlomycTrmMbie
3Ha4YeHUSA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEKy BEJIMYNHAMU B BUJE
dbopmybl. Beraucnenus no popmynam. [IpeobpasoBanne OyKBEHHBIX BbIPAXKECHHI,
TOXK/IECTBEHHO paBHbIE BBIPAXKEHMs, IMpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATypaJbHBIM [OKA3aTEJIEM.

OpnHowieHbl U MHOTOWIEHBL. CTeneHb MHOrousieHa. Cl0KeHUe, BBIYMTAaHUE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaapar pasHocTH. DopMyna pa3HOCTH KBaapaToB. PasnoxkeHwue
MHOTI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHUdA, IMpaBuja NpeoOpa3oBaHUsl ypaBHEHMUS,
PABHOCHWJIBHOCTb YPAaBHEHUM.

JlnHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEN JIMHEHMHOIO
YpaBHEHHMS, pEILICHHE JIMHEUHBIX ypaBHEeHHUU. CoCTaBJIE€HHWE YpaBHEHHU MO
YCJHOBHIO 3a7ja4i. PenieHrne TeKCTOBBIX 3a71a4 C IOMOILBIO YPABHEHHUI.

JIuneiiHOe ypaBHEHUE C IBYMs MEpEMEHHBIMU U ero rpadguk. Cucrema aByx
JIMHEMHBIX ypPaBHEHUW C JBYMs IE€pEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
CIocOOOM TMOACTAaHOBKHU. [IpumMepbl perieHus TEKCTOBBIX 3aa4 C TOMOIUIBIO
CUCTEM YPAaBHEHUM.

DOyHKIUU



Koopannara Touku Ha npssmoi. HucioBble poOMeEKyTKU. PaccTosiHue Mexy
JIBYMSI TOUKaMHU KOOPJUHATHOM MPSMOH.

[IpsimoyroisibHast cuctema koopauHat, ocu Ox u Oy. AGcuucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOMU MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTel. [lonartue ¢ynkmuu. [padux
bynkuuu. CoiicTBa Gynkuuii. Jlunelinas gynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. 'paduueckoe pelieHre TUHEHHBIX YpPaBHEHUHM U CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucii1a ¥ BBIYUCTICHUA

KBagpaTtHeiii kopeHb u3 uwucia. [loHsTue 00 wuppalvoHaILHOM YHCIIC.
Jecsatuunbie mpuOIMAKEHUST UppallMOHAIbHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBa/IpAaTHBIX KOPHEW U UX MPUMEHEHHE K TPEoOPa30BAHUIO YHUCIOBBIX BHIPAKCHHM
Y BBIYUCIICHUSIM. [[€MCTBUTEIILHBIC YUCIIA.

Crenens ¢ uenabIM NoKa3zaTeneM u e€ cBorictBa. CTaHIapTHas 3alUCh YHCIIA.

Asredpandeckue BhIpaKeHUSAJITe0pandecKue BbIPaKeHU sl

KBampatueiii  TpEXWIEH, pa3jlokKEHHE KBAaApPaTHOrO TPEXWICHA  Ha
MHOKHUTENU.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO aireOpanveckol Japoowu.
CnoxeHue, BbIYUTAHUE, YMHOXEHHUE, JeJleHue aiarebpanueckux JapooOeit.
PanronasibHbIe BRIpaXKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHEeHHS 1 HEpABEHCTBAY pABHEHHUS M HEPABEHCTBA

KBagpaTtHoe ypaBHeHHe, (opMysna KOpHEH KBaJIpaTHOTO YypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUI, CBOISIIUXCS K JIMHEMHBIM W KBAJAPATHbBIM.
[Ipocreiiue ApoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas uHTEpHpeTallvs YpaBHEHUN C IBYMs IEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YpaBHEHUW C JABYMs NEpEeMEHHbIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMsSI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HEepaBEeHCTBO C OJTHOW MEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTembl INHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMMPYHKIUU

[lonarue Qynkuun. OOIaCTh ONpEACICHUS W MHOXKECTBO 3HAUYEHUU
byukiuu. CiocoOsl 3a71aHus PYHKIIHM.

I'paduk ¢ynkuuu. Yrenwe cBoicTB GyHKIuu 1o e€ rpaduky. [Ipumeps
rpadukoB GYyHKIHMA, OTPAXKAIOIIUX PEATTbHBIE MPOIECCHI.



OyHKIUKA, ONMUCHIBAOIINAE TPSMYI0 H OOpPaTHYIO MPOTOPIHMOHATHHBIE
3aBHCHMOCTH, HX rpaduku. PyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucaa v BIYMCICHUA

PannonanpHbie yncia, UppallMOHAIBHBIC YUCIIA, KOHEYHbIE U O€CKOHEUHbIC
JeCATUYHbIE ApoOU. MHOXKECTBO JEUCTBUTEIBHBIX YUCEN, JEHCTBUTEIBHBIE YUCTIA
Kak OECKOHEUYHBbIE JeCATUYHBbIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKIy MHOKECTBOM JICHCTBUTEIBHBIX YACEN U KOOPAUHATHON MPSMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudmeTudeckue JEHUCTBUS ¢
JICUCTBUTENBLHBIMH YHCIIAMU.

Pa3mepsl 0OBEKTOB OKpPYXAIOMIET0 MHpPA, JUIMUTEIBHOCTh MPOILIECCOB B
OKpPY’KaIOIIEM MHUpE.

[IpubnmxEnHOE 3HaUCHNE BEIMYMHBI, TOYHOCTH NMpubImKeHus. OKpyTrieHue
yucell. [Ipuknika u oeHka pe3yabTaToB BIUYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JInneriHoe ypaBHeHUE. PellieHue ypaBHEHUM, CBOASIINUXCS K JIUHEHHBIM.

KBanpatHoe ypaBHeHue. Pelienne ypaBHEHUM, CBOISIIMXCSA K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl peleHns: ypaBHEHUM TPETbEU M YETBEPTOMN
CTEIIEHEN PA3JI0KEHUEM HA MHOKHUTENH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUW. PeleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs MEpEeMEHHbIMU U ero rpaduk. Pemienue cucrem IByx
JIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Pelienne cucrem JByX ypaBHEHU,
OJIHO W3 KOTOpBIX JHHEHHOe, a JApyroe — BTOpoil cremneHu. ['paduyeckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMs IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM mHepeMeHHOM. Peuienue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW INlepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckas uHTeprperanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabomna, KoOpauHATHI
BEPIIMHBI TapaboJIbl, 0Ch CAMMETPHUH MTapaOOIIBI.

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



UucnoBble  mociie10BaTENIbHOCTUYMCI0BbIE  MOC/IEI0BATEJIbHOCTH H
nporpeccuu

[loHsiTHE YHCTIOBOM MOCIIENIOBATEIBHOCTH. 3aJaHHE IOCIIEI0BATEIbHOCTH
peKyppeHTHOM (hopmysiol u popMyoii #-ro ujeHa.

Apudpmernueckass u reomerpuueckas nporpeccuud. dopmyinel n-ro uneHa
apu(PMETHUECKON U T€OMETPUUYECKON MTPOTPECCHl, CYMMBI MIEPBBIX # YJIEHOB.

N300paxkeHre 4YiIeHOB apu(PMETHUYECKON W TeOMETPUYECKOW MpOorpeccHii
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHUHUAIbHBIM POCT.
CioHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca
«Anredpay» XapakTepU3yIOTCS:

1) naTpuoTHYEeCKOe BOCIMTAHUE:

MPOSIBJICHWEM HHTEpeca K MPOIUIOMY UM HACTOAIIEMY POCCHUMCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMATHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JIOCTHKEHUH B IPYTMX HayKax M MPHUKJIATHBIX cepax;

2) rpa:kIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEH TpakJaHWHA U peau3alliu €ro
npaB, TMPEJICTABICHUEM O MAaTEeMaTHYECKHMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IIMYHBIX CTPYKTYP, SIBICHUM, IPOIEAYp TPaKJaHCKOro oOIiecTBa (Hampumep,
BBIOOPBHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJIECHUIO STUUECKUX MPOOJIEM, CBSI3aHHBIX
C TPaKTUYECKUM NPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUU TMPAKTUUECKUX 3aj]ad
MAaTEMAaTHYE€CKOW HAIpPaBJICHHOCTH, OCO3HAHMEM BaXHOCTU MaTEMaTHYECKOTO
o0pa30oBaHHs Ha MPOTSHKEHUHM BCEW KM3HM Ui YCIEMHON NpodecCHOHaIbHOU
JIEATCIIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MMOCTPOCHUEM WHIUBHUIYAIBHOM TPACKTOPUH 00pa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M  J3CTETHYECKOMY  BOCIPHITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, PEIICHUH, pacCyXJACHUH, YMEHUIO BHJICThH
MaTEMaTHYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTallMeld B JIEITEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHbBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UYeJIOBEKA, MPUPOILI U
oOllecTBa, MOHMMaHUEM MaTeMaTHYECKOW HayKh Kak cdepbl UelI0oBEeYeCKOM
JIEATEeIIbHOCTH, ATANoB €€ Pa3BUTHUS U 3HAUMMOCTH JJIA Pa3BUTHUS IIUBUIIM3AIUU,
OBJIQJICHUEM SI3IKOM MaTEMaTHKH U MaTeMaTUYE€CKOM KYJIbTYpOl Kak CpeJCTBOM
MO3HAHUS MHPA, OBJIAJECHUEM MPOCTEUIIMMH HABBIKAMHM HCCIIEI0BATEIbCKON
JIeATEIILHOCTH,



6) ¢dusmyeckoe BocnuTanue, (popmMHupoOBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONMOJIy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (3[0pOBOE  MHTAaHUE,
cOQTAaHCUPOBAHHBIH PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ MpaBa JPYroro 4eJI0BEKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpPUECHTAlMEN HA NMMPUMEHEHUE MATEMATUUECKUX 3HAHWM JJIs PEIICHUS 3ajad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIeW cpenpbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM ISl OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX pelieHus;

8) apanTanusa K M3MEHSIIIUMCS YCJOBHSM COUMAJIBHOM M NMPUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITCIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
dbopMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHUs] U JSHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEeACTBYSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AeicTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIECTBEHHbIE PU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, TMOHATHI, OTHOLIEHUN MEXIy MOHATHUAMH, (OPMYIUPOBATH
ONpENENECHNUs]  IOHATUM, YCTAHABIMBATH CYIIECTBEHHBIH  IPHU3HAK
KJaccu(ukanuu, OCHOBaHUA i OOOOIIEHHMS U CPAaBHEHUS, KPUTEpUU
MIPOBOJIMMOI0 aHAJIN3a;

e BOCIHPUHMMATH, (OPMYIHPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHMS:
YTBEPAUTENIbHbIE W OTpULIATENbHbIC, €AMHMYHBIC, YacTHbIE M OOIIME,
YCIIOBHBIE;



BBIIBIISAITH ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
OpOTUBOpeYMsl B (akTax, JAaHHBIX, HAONIOAECHUAX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM U  BBISABICHHMS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30upaTh 0Ka3aTelbCcTBa MAaTEMATUYECKUX YTBEPKIACHUH (IIPSMBIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHbBIE JI0Ka3aTelIbCTBA
MaTeMaTHYecKux (aKToB, BBICTpaMBAaTh AapryMEHTALMIO, TPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccrnoco0 pemnieHus yuyeOHOM 3agaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB peEUICHUs, BbHIOMpaTh HauOoJee MOAXOASAIIMA C YYETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejabcKkue 1eMCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IMO3HAHUS,
(GopMyIupOBaTh BOMNPOCHI, (UKCHPYIOIIUME MPOTHUBOPEUYUE, NpPOoOIeEMy,
CaMOCTOATENIFHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OPMHPOBATH
TUIO0TE3Y, aprYMEHTUPOBATh CBOIO TIO3UIMIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
AKCHEPUMEHT,  HEOOJbIIOE  MCCIEAOBAaHME MO  YCTAHOBJICHUIO
OCOOEGHHOCTEH MaTeMaTHYECKOrO0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy COO0M;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJEHUS, MCCIIEIOBAHUS, OIEHUBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TaKXKe BBIIBUTATh
MIPEIOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH WHGOPMAIMH, TaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/1a4H;

BBIOMpPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
WH(OPMAITUIO Pa3TUIHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBICHHS WHOOPMAIMM W WIUTIOCTPUPOBATH
pelraemMbie 3aJayd  CXeMaMu, AuarpaMMmMaMu, HHOW Tpadukoil U wux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIUU TIO KPUTEPHUSM, MPEIITOKCHHBIM
YUHUTENIEM WU CPOPMYITHPOBAHHBIM CAaMOCTOSATEIBHO.

KoMmyHukaTHBHbBIE YHMBepPCcaJIbHbIE YueOHbIe 1elCTBUA:



BOCIpUHUMATh U  (OPMYJIMPOBATh CYXKIACHHS B COOTBETCTBHUH C
YCIIOBUSIMU M LIETSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ybTaT;

B X0/ OOCY>KIeHHsI 331aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkIaeMOil TEMBI,
po0JIeMbl, perraeMoi 3aJ1auM, BbICKa3bIBaTh UJIEU, HAllEJIEHHbIE HA TOUCK
pElIeHMs, COIMOCTAaBISATh CBOM CYXIEHUS C CYXICHUSAMH JIPYTUX
YYACTHHKOB AHayiora, OOHapy»uBaTh pa3jInyue U CXOJCTBO NMO3ULMUM, B
KOPPEKTHOH popme GpopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yNbTaThl  pEelIeHHs  3aJayd,  OKCIIEpUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 33]1a4 MPE3EHTAIMU U OCOOCHHOCTEN ayIUTOPHH;
NIOHMMAaTh W HUCIOJb30BaTh  MpPEUMYyIIECTBA  KOMAHIHOM  H
UHAMBUIYAJIbHONM pabOThl MpU pPELIEHUH YUYEOHBIX MaTeMaTH4YECKHX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATENbHOCTH, IIIAHUPOBATH OPraHU3aIUI0
COBMECTHOW palOThl, pacmpenessiTb BUABI padOT, JOrOBApUBATHCS,
o0Cy’KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbeIX (opmax padoTel (00CykJaeHus, OOMeH
MHEHUSMH, MO3TOBBIE IUTYPMBI M JIPyTW€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMU YJI€HAMH KOMAaH/Ibl,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBHS.

PeryasiTuBHbIe YyHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENLHO COCTABJIATH IUIAH, AJITOPUTM pEeLIeHus 3aJauu (WM €ro
4acTh), BBIOMpaATh CIOCOO pEeHIeHUsl ¢ YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUH ¢ Y4ETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIH HHTEJJICKT:

BIAJIETh CIOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJSA IIpouecca H
pe3yJbTara peleHnss MaTEMaTHIECKOM 3a1auu;

IIPEABUETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PEIICHUHU
3a1a4d, BHOCHTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTENH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTU IOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSCHATH NPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbHI

K xoHmy oOydenuss B 7 kJjacce OOyYarolmMiCS TMOJTYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

BolimonHsTh, codeTas YCTHbIE M NHCbMEHHBIE MPUEMBI, apuMeTHYECKHe
JEUCTBUA C PAllMOHAIbHBIMU YHCIIAMH.

HaxonuTe 3Ha4eHWs YHUCIOBBIX BBIPAKEHUW, MPUMEHATH Pa3HOOOpa3HbIE
CHocoObI U MPUEMBI BBIYUCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT onHOM (OPMBI 3alMKUCH YUCEN K JIpYyroil (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO IPOOD).

CpaBHUBATH U YIIOPSOYUBATH PALIMOHAIIBHBIEC YUCIIA.

OKpyrisaTh yucna.

BBINIOHATS TPUKUIKY U OLEHKY pe3yjibTaTa BBIYMCICHUN, OLEHKY 3HAUECHHI
YUCJIOBBIX BbIPAXEHUWU. BBIMOMHATH NEUCTBUS CO CTENEHSIMU C HATypaJbHBIMHU
MOKA3aTEISIMH.

[IpumMeHsAT,  TpPU3HAKK  JETUMOCTH,  pa3JIO)KEHHE HAa  MHOXHUTENH
HaTypaJbHBIX YHUCEIL.

PemaTte NpakTUKO-OPUEHTHPOBAHHBIE 33Ja4d, CBA3AHHBIE C OTHOIIECHHEM
BEJINYMH, MPONOPLUOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEMICHUS 3a7a4 C YYETOM OrPAaHUYEHMM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonute 3HaueHUs OyKBEHHBIX BBIPAKEHUH NPHU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoimonHsaTh  mpeoOpa3oBaHUST  LEIOr0  BBIPAXEHUS B MHOTOYJIECH
MPUBEJECHUEM TTOJIOOHBIX CIIATa€MbIX, PACKPBITUEM CKOOOK.

BBINIOJIHATS YMHOXKEHHE OJHOYJIEHA Ha MHOTOYJIEH W MHOro4jieHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyHecTBIATh PA3JI0)KEHUE MHOTOWICHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXWTENSA, TPYNIUPOBKU  CIAraeMbiX,
npuMeHeHUs (POPMYJT COKPAILIEHHOIO YMHOKEHHS.

[TpumensaTs npeoOpa3zoBaHUsl MHOTOUYWIEHOB ISl PELICHHs Pa3InYHbIX 3a7a4
13 MaTEMAaTHUKHU, CMEKHBIX TIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
peoOpa3oBaHUsI BEIPAKECHUH.



YpaBHeHUs U HEPABEHCTBA

Pemath NMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, MPUMEHSS IpaBUiia
nepexoa OT UCXOJHOTIO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, siBisieTcs
JIM YUCIIO KOPHEM YPABHEHUSI.

[IpumensTs rpaduyecKre METOIbI TIPU PEIICHUN JTUHEHHBIX YPAaBHCHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JHHEHHOTro
ypaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJB3YSICh TI'papUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHHBIX YPABHEHUN C ABYMS MEPEMEHHBIMU, B TOM
qucIiie rpaguIecKu.

CocraBnsaTh W pemiaTh JHWHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEWHBIX
YpaBHEHUN TIO YCJOBHUIO 3a/lauyd, HWHTEPIPETUPOBaTH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l TIOJyYeHHbIN Pe3yJIbTar.

DOyHKUNHA

N300pakaTh Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, HHTEPBAJIbl, 3aAMKCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTrh B KOOPJMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJAHHATaM,
CTpouTh rpaduku TuHEHHBIX QyHKIMNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPACCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHue GyHKIMM 110 3HAUYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeAcTaBlICHUs W aHanu3a UHGOpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALIUIO U3 TPAPHUKOB peaIbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydYarOHIMICS TONYYHUT CIEAYIOIINE
MpPEeIMETHbIE PE3YyJIbTATHI:

Yuciia 1 BBIYUCTIEHUSA

Hcnonp30BaTh HayajdbHbIE MPEACTABICHHUS O MHOMKECTBE JEHCTBUTEIBHBIX
quCell JUIsi CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHHM, H300paXkaTh JEeHCTBUTEIbHBIC
YyCila TOYKaMU Ha KOOPAUHATHOU IIPSAMOM.

[IpumensaTy mOHSATHE apUMETHUYECKOrO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIE KOPHH, WCIIOJB3YS TMPHU HEOOXOAMMOCTH KAJIBbKYJSATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEpP)KAIIUX KBAJpPaTHBIE KOPHH, HCIOJb3Ys
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3anmucu OOJIBIIUX W MaJIbIX YHMCET C MOMOUIBIO AECATUYHBIX
npo0eii u crenieHeit uucia 10.

AnredpanvecKue BbIPpaKeHUA

[IpuMeHATh TMOHATHE CTENEHW C LEeJbIM IO0KAa3aTeleM, BBIIOJHATh
npeoOpa3oBaHus BEIPAXKEHHM, COIEPIKALINX CTENEHH C LEJIbIM MOKa3aTeeM.

BBITIONIHATH TOXKJECTBEHHBIE MPEoOpa30BaHUs PAIMOHATIBHBIX BBIPAKEHUM
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYIECHAMU U aJIreOpanyecKUMH IPOOSIMH.

PackiiaipiBaTh KBaJipaTHBIN TPEXUJIEH HA MHOKUTEIH.

[TpumensTh mpeodpa3oBaHus BEIPAKCHUN JIs1 PEIICHUS Pa3IUYHbBIX 33]1a4 U3
MaTEeMaTUKH, CMEKHBIX MPEMETOB, U3 PEATTbLHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pematp nMHENHbIE, KBaJpaTHbIE ypaBHEHUS M palMOHAIbHBIE ypaBHEHMS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMSI IEPEMEHHBIMU.

[IpoBouTh mpocTeiiiue uccaeoBaHusl YpaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHUCJIE C IPUMEHEHUEM TpadUUeCcKUX Mpe/ICTaBIeHU (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMa ypaBHEHUUN pELIEHUs, €CJIM HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cloBecHON (GOPMYIMPOBKH 3a7adu K €€ anredpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBJI€HUS YpPAaBHEHUS WJIM CHCTEMbl YypaBHEHHH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJja4M MOJTYYEHHBIN pe3yJbTarT.

[IpuMeHsATh CBOWCTBAa YMCIOBBIX HEPABEHCTB [Jii CPAaBHEHUS, OLICHKH,
peliarh JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM U MX CHUCTEMBI, /1aBaTh
rpauuecky0 WUTIOCTPALMIO MHOXKECTBA pEUICHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[ToHumMaTh ¥ KCMONB30BATh (DYHKIIMOHANBHBIE TOHITHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEAENITh 3HaueHHe (YHKIUHM O 3HAYEHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crtpoutb rpaduku dIeMeHTapHBIX GYHKIIUNA BUJIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, ONHCBIBaTb CBOWCTBA YHCIIOBOIi
bynkmn 1o e€ rpaduky.

K xonuy oOyuenuss B 9 kJjacce oOydyaromuiicsi MOIYYUT CIIECIYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

CpaBHUBATh U YIIOPSIIOYMBATH PALIMOHATIbHBIE U UPPAIIMOHAJIbHBIE YHCTIA.

BoInonHATh  apuMETHYECKUe JEUCTBHS C PAalMOHAIBHBIMU YUCJIaMH,
codeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBINOJHITh BBIYMCICHUS C
UPpalMOHATBLHBIMU YHCTIAMHU.



HaxoauTh 3HadeHWs CTENEHEW C MEIbIMH II0OKa3aTeisiIMU M KOPHEW,
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriarh [I€UCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUJIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHbIE W KBaJpaTHbIC YPaBHEHWS, YPAaBHEHUS, CBOJSIIHUECA K
HUM, pOCTEeNIIe TPOOHO-pallMOHATBHbBIE YPaBHEHUS.

Pemate cuctembl ABYX JMHEHMHBIX YPABHEHUW C JBYMS NEPEMEHHBIMH U
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJIHO YPAaBHEHHE HE SIBJISIETCS JIUHEHUHBIM.

Pemiath TeKkCTOBbIE 3ajayd  alreOpPaMvdecKUM CIIOCOOOM €  ITOMOIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNUS YPABHEHUW M CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHHEM TpapuiecKuX IpeacTaBieHui (yCTaHABINBATh, HMEET
JIA YPaBHEHUE WIIM CUCTEMA YPABHEHUW PEIIEHUS, €CIIA UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHElHbIE HEPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIIEHUE HEPABEHCTB HA YHCJIOBOW NPSMOM, 3alMCHIBATh PEHICHUE C MOMONIBIO
CUMBOJIOB.

Pemiatp  cuUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aMMMCHIBATh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (yHKIMU uU3y4eHHBIX BUJOB. [loka3piBaTh CXEMAaTHYECKHU

pacmnoioKeHHe Ha KOOPJIMHATHOM IIOCKOCTH rpadukoB PpyHKIM BUuaa: y = kx, y
=hkx+b y=ki y=ax2 +bx +c¢ y=x3, y=13x, y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CrpouTh U M300paXkaTh CXEMAaTUYECKU IpadUKU KBaApATUYHBIX (YHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMHI MO UX rpadukam.

Pacnio3naBaTh KBajpaTUyHyr0 (QyHKIHIO 1O (HOpMYyJEe, IPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOMN KU3HH, (PU3UKHU, TEOMETPHUHU.

Yuci1oBbIe MOCTEI0BATEIBLHOCTH W IPOrPecCUum

Pacno3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYIO MpPOTPEecCUr MpH
Pa3HbBIX Crlocobax 3agaHusl.

BbINONMHATS  BBIUMCIEHHMS C HUCHOJb30BaHUEM (OPMYNT N-ro 4jieHa
apu(MeTnyecKoi 1 reoMeTpPUYECKOM Mporpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300paxkath wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPIUHATHOM
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIBHOCTSIMH, B TOM
YHCIIC 33JIaYU M3 PeaIbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJIATOPA, ITUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne i/m P KonrtpoJsbnsie | IIpakrnyeckue (upp )
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucina n Beruncienys. PanmonanbHbie 75 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
but6mmoreka [{OK
2 Anrebpanyeckue BeIpaKeHUs 27 1 hitps://m.cdsoo.rw/7f41 5590
but6mmoreka [JOK
3 YPABHCHMUS 1 HEPABEHCTBA 20 I https://m.edsoo.ru/7f415b90
butmmoreka [JOK
4 Koopaunats! u rpaduku. OyHKIIUU 24 1 hitps-//m.cdsoo.ru/7f415590
bubnuoreka [JOK
I1 1
> OBTOpeHHE 1 0000meHHe 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0



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

8 KUIACC

KoJsmn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/m P Konrpoabnsie | IlpakTuyeckune (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
but6mmoreka [JOK
1 Uucna u Beruucaenus. KBaapatabsie KOpHU 15 hitps://m.cdsoo.rw/ 7641 Tafs
) UYucna u Berunciienus. CTeneHs ¢ 1ebIM 7 bubnuorexa [JOK
IoKa3aTejieM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaKeHHUs. 5 | bu6mmoreka [IOK
KBanpaTHblii TpExwieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaKEeHHUS. 15 1 bubmuoreka [IOK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHble 15 1 bu6nmoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bu6muoteka [{IOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
7 YpaBHeHus U HepaBeHCTBa. HepaBeHCcTBa 12 1 hitps-//m.cdsoo.ru/7f417af8
bubmoreka [JOK
o .
8 YHKUHH. OCHOBHEIE IOHATHA > https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
o 4
? yHicuan. ucaosbe GynKmm ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 I1 2
0 OBTOpeHHE ¥ 0000merHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

9 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/m Kontpoabnbie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| Uucna u BeruucieHus. [leiicTBUTeNbHbIC 9 bu6mmoreka [IOK
4ucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHHUS C 14 | bubnmoreka [JOK
OJHOU MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 hitps://m.cdsoo.rw/7f419d08
bu6mmorexa [JOK
> Pynxun 16 ! https://m.edsoo.ru/7f419d08
bubmnoreka LIOK
1
6 YucIoBbIE OCIEN0BATEILHOCTH 15 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 13 | bu6mmorexa [JOK
3HaHUHN https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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




IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Kosan4yecTBo yacos i DJIeKTPOHHbIE
ara
Ne undgposbie
Tema ypoka Konrpoabnbie | IIpakTHyeckune | H3YUEeHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s pecypebi
1 [ToHsATHE panMOHAILHOIO YUCiIa 1
) ApudmeTrnueckue IeiCTBUS C )
palMoOHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ )
palMoOHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ 1
palroHATbHBIMU YHUCTAMH
5 Apudmerraeckue TeUCTBUS C 1
paloHaIbHBIMU YHUCIAMH
6 Apudmernueckue I1eUCTBUS C |
palMoHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsiJouuBaHue |
palMOHAIbHBIX YUCEI
2 CpaBHeHue, ynopsiJouuBaHue 1
palMOHAaIbHBIX YUCEI
9 CpaBHeHue, ynopsijouuBaHue 1
paloOHaIbHBIX YUCEI
10 CreneHsb ¢ HaATypaJIbHBIM 1 bubnuorexa [JOK
MOKa3aTesIeM https://m.edsoo.ru/7f4211de
11 Crernens ¢ HaTypalbHBIM 1 bubaroreka LIOK



https://m.edsoo.ru/7f4211de

MOKAa3aTEJIEM https://m.edsoo.ru/7f421382
12 CreneHs ¢ HATYpaJIbHBIM bubnmoreka [JOK
MoKazarejieM https://m.edsoo.ru/7f42154¢
13 CreneHb ¢ HaTypaJIbHBIM bubnnorexa [JOK
noKa3aTeieM https://m.edsoo.ru/7f4218be
14 Crenensb ¢ HaTypaJlbHBIM
MoKa3zaTelieM
15 Pemenne ocCHOBHBIX 3a/1a4 Ha IpooOH,
MIPOIEHTHI U3 PEAIbHOM MPAKTUKHU
16 Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PEATHbHOU MPAKTUKU
17 Pemienre ocCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PEATbHOM MPAKTUKU
13 Pemennie oCHOBHBIX 3a/1a4 HA JPOOH,
MPOLICHTHI U3 PeaTbHON MPAKTUKU
19 [Ipu3Haku AeTUMOCTH, PA3I0KEHUS
Ha MHO>XHUTEJIM HaTypAJIbHbBIX YHCET
20 [Ipr3HaKu AETUMOCTH, Pa3I0KEHUS
Ha MHOKHUTEJIM HATYyPAJIbHBIX YHCEI
21 Peanbnbie 3aBucumoct. [psamas u
oOpaTHast TPOMOPIIMOHATBHOCTH
” Peanbnblie 3aBucumoct. I[psamas u
oOpaTHasi IPOTOPIUOHAIIBHOCTH
73 Peanbubie 3aBucumoctu. [psamas u
oOpaTtHasi MPOMOPIIHOHATIEHOCTH
24 Peanbnbie 3aBucumocTtu. [Ipsimast u

oOpaTHasi MPONOPILHOHATILHOCTH



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

KonTtponbHas pabora 1o Teme

25
"PaunonaneHble yncna'
bubmnoreka [IOK
26 bykse e axe
YKBEHHBIC BIpAXCHHA https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 DopmyIibl
29 [Iepemennsble. JlomycTUMBbIE 3HAUEHUS
MEePEMEHHBIX
[IpeoOpa3zoBanne OyKBEHHBIX
30 BBIPOKECHHM, PACKPBITHE CKOOOK H bubmorexa OK
p » PAcKp https://m.edsoo.ru/7f41fafa
MpUBeIeHNE OJOOHBIX CIaraeMbIX
[IpeobOpazoBanre OyKBEHHBIX
31 BBIPOKECHHM, PACKPBITHE CKOOOK H bubmorexa [OK
P » Packp https://m.edsoo.ru/7f41fd70
IpUBeIeHNE TTOJOOHBIX CIaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX
32 BBIPaXXEHUM, pacKpbITHE CKOOOK U
IpUBeIeHNE OJOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIPAXXEHHM, pacKpbITHE CKOOOK U
MIPUBEICHUE TTOTI0OHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmnorexa [JOK
MOKA3aTeIIEM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnuoreka [IOK
IOKa3areieM https://m.edsoo.ru/7f42154¢
16 CBoiicTBa CTENEHU C HATYPaIbHBIM bubnuorexa [JOK
MoKa3aTreieM https://m.edsoo.ru/7f4218be
37 MHorouneHbl bubmuoreka [{OK



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41feec

https://m.edsoo.ru/7f42276¢

38 MHoro4sieHbl bubmorexa [OK
https://m.edso00.1u/7f422930

19 Ciio’keHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [{OK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxxeHue, BRIUMTAHNUE, YMHOKCHHE bu6mmoreka [JOK
MHOTO4JICHOB https://m.edsoo.ru/7f422¢cc8

A1 CrnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca

47 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnnorexa [JOK
MHOI'OYJIEHOB https://m.edsoo.ru/7f423182

43 DopMyIIbl COKpAIEHHOTO bubnmorexa LIOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a

A4 DopmyJibl COKPAIIEHHOTO bubnuoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f42464a

45 DopMyJibl COKPAILIEHHOTO bubnuorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKpAILIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2

47 DopMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOXKCHHMS https://m.edsoo.1u/7f4251d0

43 PaznoxeHrne MHOrO4wIEHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f423312

49 Pa3znoxeHne MHOTO4WICHOB Ha bu6mmoreka [{OK
MHOXXUTEIN https://m.edsoo.ru/7f4237fe

50 PasnoxxeHre MHOrO4JICHOB Ha Bbu6muoreka [JOK

MHOXUTCJIN

https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f42276e

Pa3noxeHne MHOIOWICHOB Ha

51
MHOHUTEIN
57 KonTponbhas padbota no teme
"Anredpanyeckue BelpakeHus"
YpaBHeHuUe, IpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTb YPAaBHEHUM
JIuneiiHoe ypaBHEHHE C OJHOU
54 [IEPEMEHHOM, pELICHUE JIMHEUHBIX
ypaBHEHUU
JIuHeliHOe ypaBHEHHE C OJHOU
55 IIEPEMEHHOM, PELICHUE JIMHENHBIX bu6mmorexa [JOK
p L p https://m.edsoo.ru/7f420482
ypaBHEHUN
JIuHeitHOe ypaBHEHUE C OJTHOM
56 MIEPEMEHHOM, peIICHUE JTMHEHHBIX
ypaBHEHUH
57 Pemenne 3a71a4 ¢ TOMOIIBIO bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
53 Pemienne 3a1a4 ¢ MOMOIIBIO bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemienue 3a7a4 ¢ MOMOIIIBIO bubmuoreka [JOK
YPaBHEHMI https://m.edsoo.1u/7f4209a0
60 Pemienue 3aga4 ¢ MOMOIIBIO bubmuotexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IByMs bubnuoreka [JOK
MePEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
2 JluneitHoe ypaBHEHHE C IBYMS bubnmoreka [JOK

NEPEMEHHBIMH U ero rpaduk

https://m.edsoo.ru/7f427¢8a



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f42064e

CucreMa JIByX JUHEUHBIX YPaBHEHUI

bubmnoreka [IOK

63 C IByMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JIMHEHHBIX YpaBHEHHUM
C ABYMS TIEPEMEHHBIMH
65 Cucrema ByX JIMHEHHBIX YpaBHEHUM
C ABYMs IEPEMEHHBIMU
66 Cucrema IByX JIMHEHHBIX ypaBHEHUI
C ABYMS IEPEMEHHBIMU
67 Pewenue cucreM ypaBHeHUN bubmorexa HOK
https://m.edsoo.ru/71f4284de
68 Pemenue cucreM ypaBHeHU bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHU bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemienue cucrtem ypaBHEHUM
71 Pemenne cucrem ypaBHeHUN
7 Kontponbhas pabota no teme bubnuorexa [JOK
"JIuHeitHbpie ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha mpsiMoi bubmorexa [IOK
https://m.edsoo.ru/7f41de76
bubnnorexa [HOK
7 Hucrosbte npoMeky Tt https://m.edSO(])—.[ru/7f41dff2
75 HucnoBsle IPOMEKYTKH
76 PaccrosiHne Mexay 1ByMs TOUKaMU
KOOPAMHATHOW MPAMOM
77 Paccrostnie Mexay AByMsl TOUKaMH

KOOPJIMHATHOM IIPSIMOM



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42836c

73 [IpsiMoyrosibHast cucTeMa KOOpAUHAT bubnuoreka [JOK
Ha IVIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosbHas cucreMa KOOpAUHAT bubnuorexa LIOK
HA TJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuorexa [IOK
dbopmynamu https://m.edsoo.ru/7f41¢8a8
21 [Ipumeps! rpadukoB, 3a1aHHBIX bubnmorexa LIOK
dbopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 Yrenue rpaduKoB pearbHbIX bubnnorexa [JOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
%4 Urenue rpauKoB peasbHbIX
3aBUCHMOCTEN
Bbu6mmoreka [JOK
85 I1
OHATHE yHKILHH https://m.edsoo.ru/7f41ef06
86 I'padux bysKIIN
. . bubmuoreka [JOK
87 CrolicTsa QymKiii https://m.edsoo.ru/7f41{078
. . bubmuoreka [JOK
88 CrolicTsa pyniumi https://m.edsoo.ru/7f41f1fe
bubmnoreka [IOK
89 Jluneii
MHEHHA QyHKIHA https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
90 JIuneii
MHEHHA QyHKIHA https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduka TMHEHHON bubnuorexa [JOK

byHKIMHA

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e16e

92

[TocTpoenue rpaduka TUHEHHOMN
byHKIMHA

93

['paduk pynkunu y =x|

94

I'padux byakmm y =(x|

95

KonrtponbHas pabora no reme
"KoopauHatsl 1 rpaduky.
Oynkuun" / Beepoccuiickas
npoBepoyHas paboTa

bubmmoreka [IOK
https://m.edsoo.ru/7f41£50a

96

HroroBast kKoHTpoIbHAs paboTa /
Bcepoccuiickast npoBepouyHasi paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METO/IOB Kypca 7 Kiacca, 00o01ieHne
3HAHUI

98

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJ/IOB Kypca 7 Kiacca, 00o01ieHne
3HAHUN

Bbu6morexa [JOK
https://m.edsoo.ru/7f429132

99

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiacca, 00001meHue
3HAHUU

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

100

[ToBTOpEeHNE OCHOBHBIX MOHATHIA U
METO/0B Kypca 7 kiacca, 00001ienue
3HAHUU

101

IToBTOpEHNE OCHOBHBIX IIOHATUHI U
METO/I0B Kypca 7 kiacca, 000011eHne
3HAHUH

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

102

IToBTOpEHKHE OCHOBHBIX MOHITUHI U
METO/IOB Kypca 7 Kiacca, 00001ieHne
3HaHUU

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



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f41f50a

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102




8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kontposbnsbie | IIpakTnueckue | H3Y4eHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
1 KBanpaTHblii KOpeHb U3 UKcIia 1 bubmorexa [OK
AP p https://m.edsoo.ru/7f42d452
2 [TonsiTre 06 ppaIMOHATEHOM YHUCIIE 1 bubmmorexa [TOK
ppall https://m.edsoo.ru/7f42¢eaaa
3 JecsaTuunble MPUOTUKCHUS 1
UPPALMOHATIbHBIX YUCEN
4 JecsaTruunble NpUOIUKEHUS |
MUPPALMOHATIBHBIX YUCE
5 JlefcTBUTENbHBIE YHCIIA 1
6 CpaBHeHHE IEMUCTBUTEIIBHBIX YHCEI 1
7 CpaBHeHHE IeHCTBUTENBbHBIX YHCET 1
g ApudmeTndeckuii KBaapaTHBII |
KOpEHb
9 YpaBHeHue BUa X = a 1
10 CaoiicTBa apupMeTHIECKUX 1 bubnmnoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apuMeTHIecKuX 1 bubnnorexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[Tpeobpa3oBaHre YHCTOBBIX
12 BBIPXKEHUM, COAEPKAIINAX 1 bubmmorexa [TOK
P » COACPHal https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU



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

[IpeobOpazoBaHue YUCTOBBIX

bu6mmoreka [IOK

13 QXEHUM, coaepxa
BRIPIKCHIH, CONCPAAIIIX https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeoOpazoBanme YNCTOBBIX
14 BBIPKEHUM, COACPKAIINX bubmmorexa [JOK
P > colepall https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[TpeoOpa3oBaHme YHCTOBBIX
15 BBIpKEHUM, COAEPKAIIUX bubmorexa HOK
P > cofepait https://m.eds00.1u/7f42¢262
KBaJpaTHBIE KOPHHU
16 CreneHb ¢ LENBIM TTOKa3aTelIeM bubmorexa HOK
i https://m.edsoo.ru/7f4354a4
CranaapTHas 3allUCh YKCA.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T ANEMEHTapPHbIX YACTHIL 10 bubnuorexa [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY’KaIOIIeM MHUPE
13 CBoiicTBa CTEIEHHU C LICJIBIM bubmuoreka [{OK
MOKa3aTeyieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHHU C LEJIBIM bubmuoreka [{OK
[oKas3arejeM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C LIEJIBIM bu6mmoreka [IOK
[oKa3arejieM https://m.edsoo.ru/7f435648
] CBoliCTBa CTEIICHH C LIEIBIM bubmnoreka [IOK
[oKa3arejieM https://m.edsoo.ru/7f43599a
” CBoiicTBa CTEIIEHHU C IICJIBIM bubmuoreka [JOK
MOKa3aTesieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpéxuiieH



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f436098
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24

KBanpaTHblil TpéxuneH

’5 Paznoxenue kBagpaTHOTO bubnmorexa [JOK
TpEXUIIEHA HA MHOXKHUTEIIN https://m.edsoo.ru/7f42£d38
%6 Paznoxxenue kBagpaTHOIrO bubnnorexa [JOK
TpEXWICHAa HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota nmo Temam
27 "KBagpatusie kopHu. CTeneHu bubmorexa LHOK
AP . PHI. ' https://m.edsoo.ru/7f42ec80
KBanpathblii TpexusneH"
bu6mmorekxa [JOK
28 A
Aredparrieckas Apody https://m.edsoo.ru/7f430382
Jonyctumble 3HaUECHUS
29 MIEPEMEHHBIX, BXOSIINX B
anredpanvecKue BoIpasKEeHUs
JlommycTuMble 3HAUYCHUS
30 MEPEMEHHBIX, BXOJIAIINX B
anredpanvecKue BhIPaKCHUS
31 OCHOBHOE CBOMCTBO bubmnoreka [IOK
anredpandecKkoi 1podu https://m.edsoo.ru/7f4308¢e6
. bu6mmoreka [{OK
32 Coxpamenne apodei https://m.edsoo.ru/7f430a8a
bu6mmoreka [IOK
33 C Ocii
OKPpatHeRHe ApobeH https://m.edsoo.ru/7f430f44
bu6mmoreka [JOK
34 I
Coxpamerne apodeit https://m.edsoo.ru/7f430f44
15 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
U JleJIeHue anredpandeckux apooeit https://m.edsoo.ru/7f43128¢c
16 CrnoxeHue, BBIUUTAaHUE, YMHOKEHUE bubmnoreka [IOK

U JICJICHHE alireOpandecKkux Apooeit

https://m.edsoo.ru/7f4315c0



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42fd38
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37 CinoxeHue, BBIYUTAaHUE, YMHOKEHUE bubmnoreka [IOK
U JICJICHHE alreOpandeckux Apooeit https://m.edsoo.ru/7f4318¢2
18 CrnoxeHue, BBIYMUTAaHUE, YMHOXKEHUE bu6mmoreka [JOK
U JICJICHHE alreOpanyeckux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKECHHUIH,
39 cop e XIZa ux anreo ]znqecxue bubmmorexa [IOK
AlepallL p https://m.edsoo.ru/7f43259¢
npobu
[IpeoOpa3oBaHue BBIpAKECHHIA,
40 cop e xlc)a uX anreo 1;Izmecm/le bubmorexa HOK
Acpram P https://m.edsoo.ru/7f432736
npobu
[IpeoOpaszoBaHKe BhIpaKEHUH,
41 coJiepKaIux aareOpandeckue bubmorexa [IOK
Aleprkattt P https://m.edsoo.ru/7f432736
npodu
4 KonTponbhas pabota no teme bubnuoreka [JOK
"Anrebpanyeckas 1poOp" https://m.edso0.ru/7f431d36
bu6mmoreka [{OK
43 K
BA/IPATHOE ypaBHetue https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHCHHUE bu6morera [IOK
P yp https://m.edsoo.ru/7f42eela
45 HemnosHoe kBagpaTHOE ypaBHEHHE bubmmorexa [TOK
P yp https://m.edsoo.ru/7f42eela
46 ®opMyia KOpHEH KBaIpPaTHOIO bubnuorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEN KBaIpPaTHOTO bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42{316
43 dopMyia KOpHEW KBaPATHOTO bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubnuoreka [IOK



https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f43259c

https://m.edsoo.ru/7f42fef0

bu6mmoreka [IOK
30 Teopema Buera https://m.edsoo.ru/7f430076
51 Pewenne ypaBHeHuUM, CBOASIINXCA K bubnuorexa [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢542
57 Pemenuie ypaBHeHUH, CBOIAIINXCS K bubmumorexa [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimme apoOHO- bubnuorexa [IOK
palOHAIBHBIE YPABHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Tpocreiimme apoOHO- bubnuoreka [IOK
palLuoHalIbHEIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekCcTOBBIX 3a11a4 C bubmuorexa [JOK
IIOMOILBIO KBAIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42£75¢
56 Pemenne TekcTOBBIX 3a71a4 C bubmnoreka [IOK
MOMOUIBIO KBaJAPATHBIX YPaBHECHUI https://m.edsoo.ru/7f42816
57 KonTponbhas pabota no teme bubnuorexa [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeitHOE ypaBHEHHE C IBYMS
53 IIEPEMEHHBIMHU, €ro rpaduK,
IIPUMEpHI PEIICHUs] YPAaBHEHUH B
LEJIbIX YUCIIax
JIuneliHOEe ypaBHEHUE C IBYMs
9 NepEMEHHBIMH, €T0 rpaduk,
> IIPUMEpBI PEILICHUS] YPAaBHEHUH B
LEJIBIX YUCIIaxX
JIuneliHOEe ypaBHEHUE C IBYMs
60 NepEMEHHBIMH, €T0 rpaduk,

[IPUMEPBI PEILICHNS YPABHEHUM B



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f43c3d0
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OEJIbIX YUCIIaX

61

Pemenne cucreM qByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

62

Pemenue cucreM AByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

63

Pemenue cucrem ByX JIMHEHHBIX
YpaBHEHHH C IByMsI IEpEeMEHHBIMU

64

[Ipumeps! pelieHus cucTeMm
HEJIMHEMHBIX YPAaBHEHUH C IBYMsI
MePEMEHHBIMU

65

IIpumepsl penieHus cuctemM
HEJIMHEMHBIX YPABHEHUH C IBYMsI
MEPEMEHHBIMU

66

I'padmueckas uHTEpIpETALIUS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX YPABHEHUH C
JBYyMsI IEpEMEHHBIMU

Bbu6muoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas HHTEPIIpETAIIUS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U
CHCTEM JIMHENHBIX YPABHEHUH C
JByMsI IEpEMEHHBIMU

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

68

Pemntenne TekcTOBBIX 3a/1a4 C
IIOMOILIBIO CUCTEM YPaBHEHUI

69

Pemenne TekcTOBBIX 3a1a4 C
IIOMOUIbIO CUCTEM YpaBHEHUI

70

Penrenne TekCTOBBIX 3aJa4d C
IIOMOIIBIO CHUCTEM ypaBHCHI/Iﬁ



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

YucnoBbie HCPAaBCHCTBA N UX

71 .
CBONCTBA
7 YuciioBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 01HOM TTEpEeMEHHOM
74 JInneliHbIe HEPABEHCTBA C OJJHON bubnuorexa [IOK
[IEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42¢692
75 JIunelinple HEpaBEeHCTBA C OJTHOMN bubnuorexa [JOK
MEPEMEHHOM U UX peIICHuE https://m.edsoo.ru/7f42c840
76 JInneliHbIe HEpaBEHCTBA C OJTHON
MIEPEMEHHOM U UX PEIICHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOM ITIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM IIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42cd2¢c
79 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN U UX PEILCHUE
N3o0pakeHue penieHus TMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha bubmorexa [OK
p . . https://m.edsoo.ru/7f42c9¢4
YHUCJIOBOU MPSMOM
N306paxeHue perieHus JMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha bubmmorexa [JOK
p . . https://m.edsoo.ru/7f42¢c9¢e4
YUCJIOBOW MTPSAMOM
KonTponbHas paboTa no remam
82 "HepaBenctBa. CucreMbl
ypaBHEHHUI"
83 [TonsiTue GyHKIIIN bubnuorexa [JOK



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

https://m.edsoo.ru/7f433¢c12

O06nacTh onpeesIeHUs] © MHOYKECTBO

bubmnoreka [IOK

84
3HaYCHUH (PYHKITUN https://m.edsoo.ru/7f433d84
85 Crioco6sl 3aaHus PyHKITHIMA
86 I'padux dynkmmm
27 CaoiicTBa GyHKIINH, UX
oToOpakeHHe Ha rpaduke
28 UrteHne u mocTpoeHne rpadukoB
byHKIMA
29 [Tpumeps! rpadukoB QPyHKIMH,
OTPAXKAIOIINX PeaTbHBIC TIPOIECCHI
OyHKIMH, OTIUCHIBAIONINE MPSMYIO
90 06y anI 10 TIPOTIO H;:{anbﬂile ’ bubmmorexa [JOK
DATHYIO HpOTOopH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpapuKu
91 ['unepOoma
bu6mmorekxa [JOK
2 [umepbona https://m.edsoo.ru/714343¢e2
bu6mmoreka [JOK
r = x?
93 pauic dysKim y = x https://m.edsoo.ru/7f434572
Gyakmun y =x2, y =x3, y=0x,y =
94 x|'y r ;(1)1/111};01(06 yemeHI?I]e a bubmmorexa [IOK
1P . P . https://m.edsoo.ru/7f434d38
YpaBHEHHI U CUCTEM ypaBHCHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypCOB 7 U 8 KIJIacCOB,
95 0000111eHIe 3HAHMIA / bubmmorexa [TOK

Bcepocculickas npoBepodHast
pabota

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



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

Hrorosast koHTpobHas padoTa /

96 Bcepoccuiickas mposepoyHas 1 bubmmorexa LOK
p POBEp htps://m.edsoo.ru/7f434cb4
pabora
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
97 METOJIOB KypcOB 7 U 8 KJIaCCOB, 1
000011IeHEe 3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
98 METOI0B KypCcOB 7 U 8 KJIaCCOB 1 buGnnorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHrEe 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
99 METOI0B KypcoB 7 U 8 KJIaCCOB 1 bubnnorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/7f437510
00001IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METOIOB KYPCOB 7 M & KJ1acCOB 1 bubnmorexa [IOK
A M . ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
101 METOZIOB KYPCOB 7 M 8 KJ1acCOB 1 bubmorexa LOK
FIOB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeH1E 3HAHUIA
[ToBTOpEHNE OCHOBHBIX MOHATUI U
102 METOJIOB KYPCOB 7 U 8 KJIacCOB 1 bubmmorexa LOK
FIOB KYpeoB /1 ’ htps://m.edsoo.ru/7f437858
000011IeH1Ee 3HAHUHA
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f4376b4
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9 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoJibHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHu
s

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

PanmonansHBIC UnCa,
HMppalMOHATbHBIE YHCIIa, KOHEYHBIC U
OCCKOHEYHBIC JECATUIHBIC TPOOH

MHO0X€eCTBO IEUCTBUTEIILHBIX UHCEI;
IeMCTBUTEIIHLHBIC UHCIIa KaK
OECKOHEYHBIC JECATUIHBIC TPOOH

B3auMHO 0THO3HAYHOE COOTBETCTBHE
MEXKy MHOKECTBOM J€HCTBUTEIbHBIX
YHUCEJI U MHOXXECTBOM TOUYEK
KOOPJIMHATHOMU IIPSIMOM

CpaBHeHHE IEHCTBUTEBHBIX YHCET,
apudmeTnyeckue IeUCTBUS C
JNCHCTBUTEILHBIMH YUCIIAMHU

HpI/I6J'II/I)KéHHOC 3HA4YCHHEC BCIIMYNHBI,
TOYHOCTb HpI/I6J'II/I)KCHI/IH

OxpyrieHue uucen

OxkpyrieHue yucen

[Ipukuaka u oLleHKA pe3yJIbTaTOB
BBIYUCIIEHUN

[Ipukuaka v oLieHKa pe3yJIbTaTOB
BBIYUCIIEHUN




Jluneitnoe ypaBHeHue. Pemenue

bubmnorex IIOK

10
YpPaBHEHUH, CBOJAIIMXCS K TUHEUHBIM https://m.edsoo.ru/7f43b166
1 JIuneitHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBanparHoe ypaBHeHue. Penienne
12 aB}FI)eHI/Iﬁ (:}1’311) SIIUXCS K bubmmorexa [IOK
yp ’ U https://m.edsoo.ru/7f43¢c542
KBaJpaTHBIM
KBagparnoe ypaBuenue. Pemienue
13 aB}II)CHI/Iﬁ c}]/i) SIIUXCS K bubmmorexa [TOK
P > (RO https://m.eds00.ru/7{43¢542
KBaJpaTHBIM
14 bukBaapaTHbIe ypaBHEHUS bubmmorexa [TOK
P yp https://m.edsoo.ru/7f43c¢3d0
15 bukBanpaTHbie ypaBHEHHUS bubmmorexa [IOK
AP yp https://m.edsoo.ru/7f43c¢3d0
IIpumepsl penieHus ypaBHEHUN
16 TpeTher U 4eTBEPTOM CTENEHEN
pa3oKeHUEM Ha MHOKUTENU
IIpumepsl penieHus ypaBHEHUN
17 TpEeThEr U YETBEPTOM CTENEHEN
Pa3oKEHUEM Ha MHOKUTEIU
13 Pemenne npoOHO-paliOHAIBHBIX bubmuorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoO6HO-paliioOHATbHBIX bubnuorexa [JOK
ypaBHEHUU https://m.edsoo0.ru/7f43¢9b6
20 Pemenue TekcTOBBIX 33124
anredpandecKuM METOI0M
71 Pemenune TekcToBBIX 33024

anredpanvyeckuM MeTOI0M



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

Pemnrenne TeKCTOBEIX 3a/1a4

22
anre0pandecKuM METOJI0M
” KonTponbhas pabota no teme
"VYpaBHeHUsI ¢ O1HOM epeMeHHON"
24 VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U bubnnorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHEHUE € ABYMSI IEPEMEHHBIMU U bubnnoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
2% CucrteMa IBYX JTMHEHWHBIX YPAaBHEHHI
C IBYMsI IEPEMEHHBIMU U €€ pPeIICHHE
27 Cucrema IByX JIMHEVHBIX YPaBHEHUI
C IBYMsI IEPEMEHHBIMU U €€ PEIICHHE
73 Cucrema IByX JUHEHHBIX YpaBHEHUH
C IBYMsI IEPEMEHHBIMU U €€ PEIICHHE
29 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUN
C IByMsI IEPEMEHHBIMU U €€ pPelICHHE
Pemienne cucreM AByX ypaBHEHUN
30 OJTHO U3 KOTOPBIX JINHEHHOE, a I ’roe Bubmorexa TOK
. p e 24 https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENEHU
Pemenue cucrem AByX ypaBHEHUH,
31 OJIHO M3 KOTOPKIX JIMHEHHOE, a IPYTroe bubmorexa LIOK
. p - & 7Py https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENIEHU
Pemenue cucrem aByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEMHOE, a IPyroe
— BTOPOU CTEMEHU
Pemenue cucreM nByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEWHOE, a APyroe

— BTOpPOM CTENEHU



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

I'paduaeckas naTepnpeTamms

34 CHUCTEMbI YPAaBHEHUH C BYMsI
IIEPEMEHHBIMU
35 Pemenne TekcToBBIX 3a1a4
anredpanvyeckuM crnocooom
36 Pemrenne TekcToBBIX 3a1a4
anredpanvyeckuM crocooom
37 KonrponsHas padora no teme
"CucreMbl ypaBHEHUN"
18 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
19 UYuciioBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmorexa [JOK
IIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JInHeHbIE HEPABEHCTBA C OJHOMN bubnmnorexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JInneliHbIC HEPABEHCTBA C OJTHON bubnuorexa [IOK
[IEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
13 Cucrempl TMHEWHBIX HEPABEHCTB C
OJTHOM MEPEMEHHOMN U UX PEIICHUE
44 CucteMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U X PEUICHUE
45 Cucrembl TMHEMHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHON U UX PEILICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka LIOK

pereHne

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



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

KBanpaTHble HepaBeHCTBA U HX

bubmnoreka [IOK

47
pewenue https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HepaBeHCTBA U UX bubnuorexa LIOK
peuieHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U UX
pelieHue
50 KBagpaTHble HEpaBeHCTBA U UX
peleHue
I'padmyeckas nHTEpIIpETALIUS
51 HZ ;.bBeHCTB u CI/ICTSMI;-IG aBEHCTB C bu6mmorexa [JOK
P P https://m.edsoo.ru/7f43b098
IBYMsI IEpEMEHHBIMU
I'paduaeckas naTepnpeTamms
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
IBYMsI IEpEMEHHBIMU
53 KonTponbhas pabota no teme
"HepaBencrsa"
54 KBagpatuunas Gynkuus, e€ rpaguk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo0.ru/7f4396¢6
55 KBagpatuunas QyHkuus, e€ rpaguk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkius, e€ rpaduk u bubmuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f4399b4
57 [TapaGoiia, KOOpAUHATHI BEPIIMHbI bubnuorexa [JOK
nmapaboJIbl, OCh CHMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f439eb4
[TapaOosia, KOOpAMHATHI BEPIIMHbI bub6nuorexa LIOK
58
napaboJibl, 0Cb CHMMETPHH 11apadoIibl https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOPMHATHI BEPIIHHEI bubnmnorexa LIOK



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43b21e

nmapaboJIbl, OCh CHMMETPHUH TTapadoIIbl

https://m.edsoo.ru/7f43alac

[TapaGosia, KOOpAMHATHI BEPIIMHbI bubnuorexa [IOK
60
apaboJIbl, 0Ch CHMMETPHH IapadoITbl https://m.edsoo.ru/7f43a3le
61 [Tapabo:a, KOOpIUHATHI BEPIIUHBI bubnuoreka [IOK
napaboibl, 0Ch CHMMETPHH MapaboIIbl https://m.edsoo.ru/7f43a526
2 [Tapaborna, KOOPAUHATHI BEPIIIMHBI
napaboibl, 0Ch CHMMETPHH MapadoIibl
63 I'paduku pynkmmii: y = kx, y =kx +
b, y=k/x, y=x?, y=vX, y=IX|
64 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x’, y=vX, y=Ix|
65 I'paduxu Qynkmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduxu Qynkmii: y = kx, y =kx +
b, y=kK/x, y=x°, y=vX, y=|x|
67 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=xX, y=vX, y=IX]
68 I'paduku pynkmmit: y = kx, y =kx +
b, y=k/x, y=x?, y=vX, y=[X|
69 KonTponbhas pabota o teme bubnuorexa [IOK
"OyukIIn" https://m.edsoo.ru/7f43ab84
70 [lonsTHe ynciIoBOM bu6mmoreka [JOK
[IOCIE0BATEIBHOCTH https://m.edsoo.ru/7f43e6¢6
3amaHue nociae10BaTeIbHOCTH
71 eKyppeHTHOH hopMyIIoil 1 bubmmorexa [JOK
PEKyPP . pMYy https://m.edsoo.ru/7f43ebda
dbopMyI0ii n-TO YNIeHA
72 Apudmernueckas U reoMeTpudecKas bubnuorexa [IOK



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a1ac

pOTpeccuu

https://m.edsoo.ru/7f43ed7¢e

73

Apudmernueckast U reoMeTpruecKas
IpOrpeccun

bu6nmoreka [JOK
https://m.edsoo.ru/7f4313b4

74

@opMyIIbI N-TO YIEHA
apu(pMEeTUIECKON U TEOMETPHUECKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N YWICHOB

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

75

®opmyJibl N-ro 4ieHa
apu(pMETHYECKON U TEOMETPUUECKOMN
IIPOrPeCCUii, CyMMBI IIEPBBIX N YWICHOB

bu6mmorekxa [JOK
https://m.edsoo.ru/7f43ef2c

76

@®opMyIIBI N-TO YJIeHA
apu(pMeTUYeCKO U TeOMeTPUUECKOI
MIPOTPECcCUil, CYMMBI MIEPBBIX N YICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f431f0c6

77

®opmyJibl N-TO YieHa
apu(pMETHIECKON U TEOMETPUIECCKOM
MIPOrpeccuii, CyMMBI MIEPBBIX N YICHOB

bu6mmoreka [{OK
https://m.edsoo.ru/7f43f72e

78

@opMyIIBI N-TO YJICHA
apu(pMETHIECKON U TEOMETPUIECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N YWICHOB

bubmnoreka [IOK
https://m.edsoo.ru/7f43{8a0

79

N3o0pakeHue uaeHOB
apu(pMETUIECKON U TEOMETPUIECKOM
MPOTrPEeCCUil TOUKaMH Ha
KOOPAMHATHOW INTIOCKOCTH

80

N3o0pakeHue uaeHOB
apu(pMEeTUYECKON U TEOMETPHUECKOMN
MPOTrPECCUil TOUKaMH Ha
KOOPAMHATHOW INTIOCKOCTH

81

JInHEeWHBIN U YKCIOHESHIIUAIbHBIN
poct



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ed7e

82

CnoxHbIC IMPOUCHTHBI

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

83

CnoxxHble IMPOLCHTHI

bu6mmorekxa [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas pabota no teme
"YucnoBble NOCIEA0BATEIHLHOCTH'

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

85

[ToBTOpEeHME, 0000IICHUE U
CHCTeMaTH3alusA 3HaHuH. 3amuch,
CpaBHEHUE, ICHUCTBUS C
JNIEVCTBUTEIBHLIMU YHUCIIAMH,
qHCIIOBas mpsMas

86

[ToBTOpeHME, 0600IICHNE U
cucrteMmaTusaius 3HaHu. [IpoueHTsl,
OTHOUIEHUS, TTPOTIOPITUH

87

[ToBTOpenue, 0600IICHNE U
CHCTEMAaTH3aINs 3HAaHUH.
OxkpyrieHnue, TpuoOIMKEHNE, OIICHKA

88

[ToBTOpenue, 0600IICHNE U
cucTeMaTHu3anus 3HaHuH. Pemenne
TEKCTOBBIX 3a]1a4 apu(PMETHIECKUM
crmocobom

bu6nmoreka [JOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpeHME, 006001IIEHUE U
cHcTeMaTHu3anus 3HaHul. Pemenue
TEKCTOBBIX 33J1a4 apUPMETHIECKUM
CII0CO00M

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

90

[ToBTOpEeHME, 006001IeHUE U
cucTeMaTu3alus 3HaHuil. Peiienue
TEKCTOBBIX 337124 apHPMETHIECKUM

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea



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

crrocoooM

[ToBTOpenue, 0600IICHUE U
CUCTEeMaTU3alus 3HAaHUM.

bu6mmoreka [JOK

o1 [Ipeobpa3oBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPKCHUH, IOMTyCTUMbIC 3HAUCHHS
[ToBTOpeHME, 006001IIEHUE U

9 cHUCTeMaTHu3aIus 3HAaHNH. bubmuoreka [JOK
[TpeobpazoBanue anreOpandecKux https://m.edsoo.ru/7f444364
BBIPXCHUH, IOITyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 06001IeHNE 1

93 cUCTeMaTH3alys 3HaHUM. bubmuoreka [{OK
[TpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444612
BBIPaXXCHUH, IOITyCTUMbIC 3HAUCHHUS
[ToBTOpeHue, 060061IeHUE U

94 CHCTEMATH3alUs 3HAHUM. bubmuorexa [{OK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE U

95 cucTeMaTu3alus 3HaHuil. OyHKIHUH: bubnuoreka [IOK
IIOCTPOEHNE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444¢56
byHKIUH
[ToBTOpEeHME, 0000IICHUE U

96 cucrtemaTusaius 3HaHu. yHKuu: bu6mmoreka [JOK
MOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444144
byHKIUH
[ToBTOpEHME, 0606H1€H1fe u BuGmorexa LIOK

97 cHCTeEMaTH3anus 3HaHui. DyHKIUK:

MIOCTPOCHHE, CBOMCTBA N3YUCHHBIX

https://m.edsoo.ru/7f44516a
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byHKIMA

98

[ToBTOpenue, 0600IICHUE U
cucrtemaTusanus 3HaHui. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX
byHKIMIA

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpeHME, 006001IIEHUE U
CUCTEMaTHU3alus 3HAHUM.
I'padmaeckoe perieHne ypaBHEHUH U
UX CUCTEM

bubmuoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHue, 06001IeHNE 1
cUCTeMaTH3alys 3HaHUM.
I'padmyeckoe penieHne ypaBHEHUN
UX CUCTEM

101

HtoroBas koHTpoJibHAs paboTa

102

O0001IeHE U cCUCTEMAaTA3aIIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

102
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI

7 KIIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus

1

Yucna 1 BEIYMCICHUS

1.1

BBIHOJ'IHHTB, coucTasn YCTHBIC 151 IIMCBbMCHHBIC HpI/IéMH,

apI/I(i)MeTI/I‘-IeCKI/Ie I[GI\/’ICTBI/IH C paqMOHaJIbHBIMHU YHCJIaMU

1.2

Haxomuteh ~ 3HayeHWsT  YMCIOBBIX  BBIP@XEHHUM,  NPUMEHSTh
pa3HooOpa3Hble CrOcOObl U MPUEMBI BBIYMCICHUS 3HAUEHUH JPOOHBIX

BBIpKEHUH, CofepKamux OOBIKHOBEHHBIE U AECATUYHBIC APOOH

1.3

[Mepexomute OT oOmHOM ((OPMBI 3aMUCH  YHCEl K  JAPYroi
(mpeoOpa3oBbIBaTh  JCCATHYHYHO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JECATUIHYIO APOOb)

1.4

CpaBHI/IBaTB " YIIOpAA0YMBATh pallMOHAJIBHBIC YHUCJIa

1.5

OxpyrisTh yucna

1.6

BBINOMHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYMCIEHHM, OLEHKY
3HAQYEHWM 4YHUCIIOBBIX BBIPDAKCHWM. DBBINONHATE  JIEHCTBHSA €O

CTCIICHAMU C HATYpPAJIbHBIMU ITOKAa3aTCIIAMU

1.7

HpI/IMCHHTB MNpU3HAKK ACIIMMOCTH, PA3JIOKCHHUC Ha MHOXUTCIN

HaTypPaJIbHBIX YUCEN

1.8

Pemlate  NpakTUKO-OpUEHTHPOBAHHBIE  3aJayd, CBA3aHHbIE C
OTHOLLIEHUEM BEIINYMH, IIPONOPLUOHAIBHOCTBIO BEIINYUH,
IIPOLICHTAMM, HHTEPIPETUPOBATh pE3yJbTaThl PEIICHUS 3a1a4 C
y4E€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMH pPAaCCMAaTPUBAEMBIX

00BEKTOB

Anrebpanyeckue BhIpaXKEeHUs

2.1

Hcnonp3oBaTh anreOpanyeckyl0 TEPMUHOJIIOTUIO U  CHUMBOJIHUKY,




IPUMEHSTH €€ B IMPOIIECCe OCBOSHHSI yUeOHOTO MaTepuaa

Haxoauth 3HadeHus OYKBEHHBIX BBIp@XEHHM TIpU  3aJaHHBIX

22 3HAUEHUAX IEPEMEHHBIX
53 BbImonHATE mpeoOpazoBaHMs IEJIOT0  BHIPAKEHUS B MHOTOWIEH
' IpUBEIEHNEM MOJOOHBIX CJIaraeéMblX, PACKPBHITUEM CKOOOK
BBITIONHAT YMHOKEHHE OJHOYJICHA HA MHOI'OYWIEH U MHOTOWICHA Ha
24 MHOTOWJIEH, TNPHUMEHATh (OpMyJbl KBajpaTa CyMMbl U KBajpaTa
paszHoCTH
Ocy1ecTBIATh Pa310KEHNE MHOTOYJIEHOB HA MHOXKHUTENIH C TIOMOILIBIO
2.5 BBIHECEHMS 32 CKOOKHM OOIIEr0 MHOXKUTEJIS, TPYIIIMPOBKH CJIaraeMbIX,
IpUMEHEHUs (OPMYJT COKPAILIEHHOTO YMHOKEHUS
26 [IpumensaTs npeoOpazoBaHUSI MHOTOUJICHOB JUISl PELIECHUS PA3IUYHBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 pEabHON IPAKTHKH
57 Hcnonp30BaTh CBONCTBA CTENEHEW C HATypaJbHBIMU I10KA3aTEISIMHU
' JUTSL TIpe0Opa30BaHus BRIpAKCHUI
3 YpaBHEHHs 1 HEpABEHCTBA
Pemate nMHEHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, MTPUMEHSS
3.1 IIpaBWJIa MEPEX0/la OT UCXOAHOIO YPABHEHUS K PaBHOCHUIBHOMY €MY.
[IpoBepsTh, sABISIETCS JIU YUCIIO KOPHEM ypaBHEHUS
19 [IpumensaTs rpaduueckue METOAbl NPHU  PEIIEHUU JIMHEHHBIX
' YPaBHEHHUI U UX CUCTEM
13 [TonGupath npuMepsl ap YUCEN, SABJISIOIUXCS PEIIEeHUEM JIMHEHHOTro
' YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU
Ctpouth B KOOPJMHATHOM TIOCKOCTH I'paUK JIMHEHHOTO YpaBHEHHUS C
3.4 JBYMsl T€PEMEHHBIMH; MOJB3YsCh TpaQUKOM, MPUBOAUTH IMPHUMEPHI
pelIeHns ypaBHEHUs
35 Pemate cuctemsl 1ByX JUHEHHBIX YPAaBHEHHUN C ABYMs IIEPEMEHHBIMU,
' B TOM 4HClie TpadudecKu
CocTaBiATh U pelarh JMHEMHOE YPAaBHEHUE WIA CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHUH 110 yCIOBUIO 3a/1a4l, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MTOJIyYEHHBIN pe3yIbTaT
4 Koopaunats! u rpapuku. OyHkuuu
41 N300pakaTh Ha KOOPAMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOIINE

3aIaHHBIM KOOpJAWHATaM, Jy4H, OTPC3KH, HHTCPBAJILI, 3alIMCLIBATH




YHUCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoMm s3bIKe

4.2

OTtMmeuaTh B KOOpI[PIH&THOﬁ INIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpAMHATaM

43

Crpoutsb rpaduku nuHeHHbIX ¢yHKuuid. Ctpouts rpaduk QyHKIMH Y

= [x]

4.4

OnuceiBaTh ¢ TMOMONIBI0 (DYHKIIUH HW3BECTHBIC 3aBHCHUMOCTH MEXKITY
BEJIMYMHAMU: CKOPOCTh, BpEMs, paCCTOSIHUE, LIEHY, KOJUYECTBO,

CTOUMOCTb, IPOU3BOJIUTEIBHOCTD, BpeMsi, 00bEM padbOThI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[Tonumate rpaduueckuid crmoco® MpeACTaBIEHUS U aHAINW3A
UHPOpPMALIMU, HW3BJIEKATh M HUHTEPHPETHPOBATH HHPOPMALUIO U3

rpauKoOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
MPoBEpPsAEMOro
pe3yJbTarTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0ﬁ nporpaMmmMmsbl OCHOBHOI'O 001Iero 06pa3013amm

1

Yucna 1 BEIUUCIIEHUS

1.1

Hcnonp3oBaTh  HayaJbHbIE  MPEICTABICHUS O  MHOYKECTBE
JEHUCTBUTENBHBIX YUCEI U1l CPAaBHEHMSI, OKPYIJICHUS U BBIYMCIICHUH,
n300pakaTh JCUCTBUTEIBbHBIE YHCIAa TOYKAMH Ha KOOPAMHATHOMN

MPSMON

1.2

[lpumeHsaTs TNOHATHE  apU(PMETHUYECKOTO  KBAJPATHOTO  KOPHH,
HAXOIUTh KBaJpaTHblE KOPHHU, HWCHOJB3ysS IMpHU HEOOXOIAUMOCTH
KaJIbKYJISTOP, BBIMOIHATH MPeoOpa3oBaHMsl BHIPAKEHUH, COAepKaLIUX

KBaApPAaTHBIC KOPHU, UCIIOJIb3Y CBOMCTBa KOpHCfI

1.3

Hcnonp30oBaTh 3amucH  OONBIIMX M MallbIX 4YHCEII C IIOMOIIBIO

JECATUYHBIX Apo0eit u cTeneHei uncna 10

Anrebpanyeckue BbIpaKeHUS

2.1

HpI/IMeHHTB IIOHATHEC CTCIICHU C MLCJIbIM II0Ka3aTCJIEM, BBIIIOJIHATH
Hp606pa30BaHI/I$I BBIpa)KeHHﬁ, coJcpKamunx CTCIICHU C LCJIbIM

IIoOKa3aTecjieM

2.2

BreinonHsTh TOXACCTBCHHBIC npeo6pa30BaHI/m panrOHAJIBHBIX




BBIPQKEHUII HA OCHOBE IMpPaBWI JCUCTBUM HaJ MHOTOYJIECHAMH U

anreOpandecKUMHU ApoOsSIMHU

23

PackiianpiBath KBagpaTHBIN TPEXUIIEH HA MHOKHUTEIN

24

[IpumensaTh NpeoOpa3oBaHUs BBIPAXKEHUM Ul PEIICHUS Pa3InYHBIX

3aaa4 U3 MaT€MaTuK, CMCXKHBIX IIPEIMETOB, U3 peanLHoﬁ IIPaKTUKH

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemate J'IHHCIZHHC, KBaJIpaTHBIC YpPAaBHCHHUA HW PaALUOHAIIBHBIC
YpaBHCHUS, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C IBYyMHA

INEPEMCHHBIMU

3.2

[IpoBoauTE TIpOCTEHIIME WCCIACAOBAHUS YpPAaBHEHUM U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TrpaduyecKux
Hpe)ICTaBHeHI/Iﬁ (yCTaHaBHI/IBaTI), HUMECT JIM YPaBHCHHUE WJIM CUCTEMA

ypaBHCHI/II\/’I peueHus, €CJin UMECT, TO CKOJIBKO, U npoqee)

3.3

[lepexoguts 0T cnoBecHOW  (OpMyNUpOBKM 3agaud K €€
areOpanyeckoil MOJEIM C MOMOILBIO COCTABIICHHS YPaBHEHMS MU
CHUCTEMBbl  ypaBHEHHH, HWHTEPHPETHPOBaTb B COOTBETCTBUU C

KOHTEKCTOM 33J]a4¥ MTOJTYYCHHBIN pe3yJIbTaT

3.4

[IpuMeHATHh CBOKCTBA YMCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKH,
pelaTh JIMHEeWHbIE HEPaBEeHCTBA C OJTHOM MEPEeMEHHON U UX CHUCTEMBI,
naBaTh  rpauuecKkyr0  WUTFOCTPAIIMI0  MHOXECTBA  PEIICHUI

HEPABCHCTBA, CUCTEMbI HCPABCHCTB

DyHKIUU

4.1

[Tonnmate W UCHONB30BaTh (YHKIMOHATIBHBIE TOHITHS M SA3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHUS), OINPEACIATh 3HAYCHHE
GYHKIMM O 3HAYEHUIO apryMEeHTa, ONpPENeNsITh CBOWCTBA (DyHKUUU

o e€ rpauky

4.2

Crpouts rpaduku 3JeMEHTapHBIX QYHKUIUH BUJIA:

y=k/x

k/x
, ¥ =Xx% y = X3, y = [X|, OIMChIBaTh CBOWCTBA YUCIIOBOW (YHKIIUHU TIO €€

rpaduky




9 KVIACC

Kon
MPoOBEPsAEMOro
pe3yJbTarTa

HpOBepHeMble NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06p330BaTeJ'IbH0i71 nporpaMmmsbl OCHOBHOI'O 001Iero 06pasonamm

1

Yucna ¥ BEIUUCIIEHUS

1.1

CpaBHI/IBaTI) U ynopsaaoduBaThb pPalMOHAJIBHBIC W HWppalUOHAJIBHBIC

qucia

1.2

BrimonaaTs apI/I(bMCTI/I‘{eCKI/IC HeﬁCTBHH C pallMOHAJIbHBIMU YUCJIaMHU,
CoucTasd YCTHbIC W MHCbMCHHBLIC HpHéMbI, BBITIOJIHATH BBIYHCIICHHUA C

HppanquoOHaJIbHBIMU YHCJIaMU

1.3

Haxoauth 3HaueHMs CTENEHEH ¢ IENbIMH MOKa3aTelIsIMU M KOpHCfI,

BBIYUCIIATH 3HAYCHUA YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprFH?ITI) IIGfICTBPITGJILHBIe YucCiia, BBIMIOJHATE NPUKHUIKY PE3yjibTaTa

BBIYMCIICHUM, OLIEHKY YMCJIOBBIX BBIPAKEHUN

ypaBHCHI/IH " HCPABCHCTBA

2.1

Pemwlats  nuHENHBIE W KBAaJApAaTHBIE  YPaBHEHHUs, YypaBHEHUS,

CBOJISIIMECS K HUM, TPOCTENIIINE TPOOHO-PALIMOHAJIbHBIE YPABHEHUS

2.2

Pemate cucteMsl JABYX JIMHEMHBIX ypaBHeHHfI C ABYMs IICPEMCHHBIMU
" CUCTEMbI ABYX ypaBHeHHﬁ, B KOTOPBIX OJJHO YPAaBHCHUC HC ABJISICTCSA

JIMHEUHBIM

23

Pemate TekcTOBBIE 3amaun anreOpandecKHM CIOCOOOM C TIOMOIIBIO
COCTABJICHUSI YPaBHEHUS WJIM CUCTEMbI JBYX YpPaBHEHHH C JBYyMs

NEPEMCHHBIMU

24

[IpoBoauTh mpOCTEHIINE WCCIECIOBAaHUS YPAaBHEHHM U CHCTEM
ypaBHEHHH, B TOM UHCIE€ C NPUMEHEHHEM TpapUuecKux
npezcTaBieHuit (HarpuMep, yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WU

cucTeéMa ypaBHeHI/Iﬁ peuiceHusd, €CJIn UMECT, TO CKOJ'ILKO)

2.5

Pemare  nuHEiiHBIE  HEpaBEHCTBA, KBaJpaTHBIE  HEPABEHCTBA,
n300paxkaTh pelleHrne HEpPaBEHCTB HA YMCIIOBOW IPSIMOM, 3aIIUCHIBATH

pEeIICHUC C ITIOMOIIBbIO CUMBOJIOB




2.6

Pemate cucTeMBI JIMHEHHBIX HCPaBCHCTB, CHCTCMblI HCPABCHCTB,
BKIIIOYAKOIOHMEC KBAaAPAaTHOC HCPABCHCTBO, I/1306pa)KaTb PCUICHUC
CUCTCMbI HCPABCHCTB Ha YHCIO0BOM HpﬂMOﬁ, 3alIMCbIBATh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPAaBEHCTBA MIPH PEILICHUH PAa3IMYHbBIX 3a/1a4

OyHKIMU

3.1

PacrioznaBate  (QyHKIIMM ~ W3yYEHHBIX  BUAOB.  [lokasbIBaTh
CXEMAaTHYCCKHU PACIIONIOKECHNE HAa KOOPAHMHATHOM IIOCKOCTH TpauKoOB
bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKIIHIA

3.2

[loka3piBaTh CXEMaTUYECKH pACIOIOKEHHE HAa KOOPAMHATHOMN
IUIOCKOCTH TpadukoB pyHkuui Buna y = 0X, y = |X| U ONUCHIBAaThH

cBoMcTBa (PyHKITUH

3.3

Crpoutb M M300paxkaTh CXEMaTHUECKH TpapuKd KBaJAPaTHUHBIX
(YHKIMH, ONMUCHIBATH CBOWCTBA KBAApPATHYHBIX (QYHKIMH TO UX

rpaduxam

3.4

PacnioznaBate kBagpaTuuHyto GYHKIUIO 10 (Qopmylie, MPUBOIUTH
OpUMEphl KBAAPATUYHBIX (PYHKIHMA W3 peaabHOW JKU3HHU, (DU3HKH,

F€OMETPHUH

ApudmeTnueckas U TeOMETpUYECKasi IPOrpPeccuu

4.1

Pacnio3HaBaTh apupMETHUYECKYIO0 U T€OMETPHUECKYIO MTPOrPECCUr Mpu

Pa3HBIX criocobax 3aaaHus

4.2

BBIMOTHATE BBIUKCICHUS C HUCIOJB30BaHWEM (GOPMYJT 7-TO UJIeHA
apuMeTHYeCKoil U reoMeTpPUUYECcKOil Mporpeccuii, CyMMbI MEPBLIX N

YJICHOB

43

N300pakaTh 4ieHbI TOCIEI0BATEIHHOCTH TOYKAMH Ha KOOPAMHATHOMN

IIJIOCKOCTH

4.4

Pemars 3aJda4yu, CBA3aHHBIC C YHMCJIIOBBIMHU IIOCJICOOBATCIIbHOCTAMM, B
TOM 4YHUCJIC 3agadud Hu3 peanLHoﬁ KHU3HHU (C HUCIIOJB30BaHHUEM

KaJIbKYJISTOpPa, U(POBBIX TEXHOJIOTHIA)




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna v BBIYUCIEHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0J] OT OJHOW (POPMBI 3amUCH
1.1 npobeit k apyroil. IloHsTHE palMOHAIBLHOTO 4YHUCIHA, 3alUCh, CPaBHEHUE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YUCEI
- Apudmerndeckue IeMCcTBUS ¢ pallMOHAIBHBIMU YUcIaMu. Pemenue 3a1a4 u3
' peasibHOM MPAKTUKU HA YaCTH, Ha JpOOU
13 CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeJeM: OmpeeseHue, npeoOpa3oBaHHe
' BBIpQ)XEHUI1 Ha OCHOBE OIPEIEICHNUS, 3aUCh OOJIBIINX YUCEl
14 [TporeHTHl, 3amUCh MPOLEHTOB B BHJE JIpoOM U IpoOM B BUAE HMPOICHTOB.
' Tpu OCHOBHBIE 3314 HA MMPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEaJTbHOU MTPAKTUKU
s [IpumeHeHHe TPU3HAKOB  JEJIMMOCTH, Ppa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHbIX YHCEN
L6 PeanbHple  3aBHCMMOCTH, B TOM 4YHcie TpsMas W oOpaTHas
' [IPONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHUS
51 [TepemenHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C TIEpeMEeHHOM. [[omycTumble
. 3HAYEHUS IEPEMEHHBIX
55 [IpencraBneHne 3aBUCHMOCTH MEXIY BEIHYMHAMH B BUAE (OPMYIIBL.
' Brraucnenus mo gpopmynam
53 [IpeoOpa3oBanre  OYKBEHHBIX  BBIP@KEHHUH, TOXJECTBEHHO  paBHBIE
' BBIPAXKCHUS
24 CBoJiCTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM
55 Opnnounensl 1 MHOTOuwIeHbl. Ctenenb MHorowieHa. CiokeHue, BhIUUTAHUE,
' YMHO>K€HHE MHOTO4JIEHOB
"6 @opMyIibl COKPAIIEHHOTO YMHOXKEHUS: KBAaJIpaT CyMMBbI U KBaJpaT Pa3HOCTH.
. dopmysa pa3HOCTH KBaApaToB. Pa3iioxkeHne MHOTOUJIEHOB HA MHOYKUTENIN
3 YpaBHeHus




11 VYpaBHeHHE, KOpEHb YpaBHEHUs, IpaBWia NpeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCHJIBHOCTb ypaBHEHUN
19 JIuneliHOE ypaBHEHHE C OIHOW IMEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PEUICHNE JTUHEWUHBIX YPaBHECHUI
13 CocrapiieHrue ypaBHEHUH MO YCIOBHUIO 3a/1aud. PerneHne TeKCTOBBIX 3a/1ad C
. [IOMOILBI0 YPAaBHEHUI
3.4 JluneliHOe ypaBHEHHUE C IBYMS EPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JIHMHEWHBIX YpaBHEHHUHl ¢ JAByMs IEpeMEHHbIMM. Perienue
3.5 CHUCTEM ypaBHEHHUH CITOCOOOM TMOACTaHOBKHU. [IpuMephl pemeHns: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopnaunats! u rpaduku. OyHKuun
4.1 Koopannara Touku Ha psiMoi
49 YucnoBble IpOMEXKYTKU. PaccTosiHue Mexay AByMS TOYKAMH KOOPAMHATHOU
. psAMOit
43 [TpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAUHATa
' TOYKHU Ha KOOPJAMHATHOM IUIOCKOCTH
m [Tpumepsl TpadukoB, 3amaHHBIX (QopMmynamMu. UTeHne rpauKoB peasbHBIX
. 3aBUCUMOCTEMN
4.5 [Tonstue pynkuuu. 'paduk dpynknuu. CoiicTBa PpyHKIMN
4.6 Jluneiinas @ynkuus, e€ rpaduk. I'papux yHkuumn y = [X|
47 I'paduueckoe perieHue JMHEHHBIX YpPaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna 1 BHIYUCICHUS
T KBanpaTtHbiii kopenb u3 uucna. lloHdarne 00 HppalMOHAIBHOM 4HCIIE.
' Jlecatuunble NPUOJIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apuMeTHUECKUX KBAaJPAaTHBIX KOpPHEH M HX INPUMEHEHHE K
1.2 npeoOpa30BaHUIO YMCIIOBBIX BBHIPAKEHUN M BBIYMCICHUSAM. JeHCTBUTENbHbIC
qucia




1.3 CreneHb C 1eNnbIM MokaszaTeseM U €€ cBoiicTBa. CTaHIapTHAs 3alKCh YUCia
2 Anrebpanyeckue BhIpaKeHUS
2.1 KBanpatHblit TpéxusieH, pa3inoxkeHne KBaApaTHOro TpEXUIeHa Ha MHOXKHUTEIU
2.2 Anrebpanyeckas Apodb. OCHOBHOE CBOMCTBO ayirebpandeckoi apodu
23 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHE, JIeJIeHNe alnredpandeckux apooei
24 ParmonanbHble BEIpaXXEHUS U UX MTpeodpa3oBaHue
3 VYpaBHEeHMsI U HEPABEHCTBA
11 KBanpatHoe ypaBHeHue, ¢GopMmyia KOpHEH KBaJIpaTHOTO YypaBHEHHUS.
' Teopema Buera
3.2 Pemnienue ypaBHeHH, CBOASIIMXCS K JIMHEHHBIM U KBaJIPATHBIM
3.3 [Ipocreiimume qpoOHO-pallMOHATBHBIC YPAaBHEHUS
I'padmyeckas uHTEprpeTanys ypaBHEHHHN C JIBYMs IEPEMEHHBIMU U CHUCTEM
3.4 JMHEHHBIX YPAaBHEHMU C IByMs nepeMeHHbIMU. [IpuMepsl pelieHus cucremM
HEJIMHEWHBIX YpaBHEHUH C IByMS IIepeMEHHBIMU
3.5 Pemiennie TeKCTOBBIX 3ajau anredpandeckum crnocoOom
3.6 YucnoBble HEPABEHCTBA U X CBOICTBA
3.7 HepaseHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCUIIBHOCTE HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHON
4 OyHKIUU
Al [Honstne ¢ynxuuu. OOMaCTh ONPENCNIEHHUS UM MHOYKECTBO 3HAYCHHM
' ¢bynkun. CiocoObl 3a1anus QyHKINN
4.2 I'paduk ynkuuu. Yrenue cBoiCTB GyHKIUH MO €€ rpaduKy
43 [Tpumeps! rpadukoB GyHKIMH, OTPAXKAIOUIMX pealbHbIe MPOLECCH
14 OyHKIUHN, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYI MpPOHNOPLHMOHAIbHBIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 @yHKIMHU y =x7, y = X7
4.6 Oynknuu y = Ox, y = |x|
4.7 ['padpraeckoe pereHne ypaBHEHHM U CUCTEM YpaBHEHUN

9 KUIIACC




Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Hucna 1 BBIYUCIICHUS
. PamonanbHble 4yncnia, MppalMOHATIBHBIE YHWCIA, KOHEYHbIE U OECKOHEUYHbIE
' JeCATHYHbBIE JPOOH
MHOecTBO AeHCTBUTEIBHBIX YHCEN, IEHCTBUTENbHbIE YHca Kak O0ECKOHEUHbIE
- JecATUYHbIE ApoOH. B3anMHO OHO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM
’ JIEWCTBUTEIBHBIX YUCET U KOOPAUHATHOU NpsiMoii. CpaBHEHUE JEHCTBUTEIbHBIX
qucel
1.3 ApudmeTrnueckue AeUCTBHSI ¢ JEHCTBUTETLHBIMU YHCIAMU
W3mepenus, npuOimxeHus, oleHKU. PazMeppl 00BbEKTOB OKpY:KAIOILIEro MHPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpykaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYUHBI, TOYHOCTb NpHOMKeHus. Okpyrienue uuceln. [Ipukuaka u omeHka
pe3yJIbTaTOB BBIYMCIICHUM
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 YpaBHEHUSs ¢ OJTHOM MTEPEMEHHOI
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIMXCA K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHUN, CBOAAIIMXCS K KBaIPATHBIM
4 bukBanpatHoe ypaBHeHue. Ilpumepsl pelleHuss YpaBHEHUW TpETbEd U
‘ YETBEPTOU CTENIEHEN Pa3IOKECHUEM HAa MHOKUTEIN
2.5 Pemenue npoOGHO-paliMOHAIbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHUN
2.7 VYpaBHeHHe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenue cucrem AByX JIMHEHMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
29 Pemenne cucrem ByX ypaBHEHHMi, OJHO U3 KOTOPBIX JIMHEHHOE, a JIpyroe —
' BTOPOM CTENIEHU
2.10 I'paduueckas HHTEpIIPETAIIUS CUCTEMBI YPAaBHEHUI € ABYMS IEPEMEHHBIMU
2.11 Perrenne TeKCTOBBIX 3a71a4 alireOpanyecKuM CriocoooM
2.12 YucnoBble HEPaBEHCTBA U X CBOMCTBA
2.13 PemreHne nuHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOM
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.15 KBanparHble HepaBeHCTBa
2.16

I'paduueckas mHTEpHpeTalyss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS




NEPEMEHHBIMU

3 OyHKIUU

11 KBampatnunas ¢yskums, e€ rpaduk u cpoiictBa. [lapabona, KOOpAMHATHI
' BEPIIUHBI TapaboIIbl, 0Cb CAMMETPUHN TTapadoIIbI

3.2 I'paduxu Qynkmit y=kx, y=kx+b u ux cBOHCTBa

33 I'paduxu Qynkumit y=k/x, y = x° 1 ux cBOMcTBa

34 I'paduku pyHkumii, 1 X cBolcTBa
4 YucoBbIE IOCIEN0BATEILHOCTH

al Ompenenenne U CocoObl 3a/IaHUsI YUCIIOBBIX MOCTEAOBATEIIBHOCTEN. 3a/1aHne
' MOCTIeI0BATEIbHOCTH PEKYPPEHTHOM (hopMyIoi u popmMyIioit n-ro dieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeETHUECKOi
. MIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

43 I'eomerpuueckass mnporpeccus. DPopmysbl n-TO  Wi€HAa TIE€OMETPUYECKOMN
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

44 N300paxkeHne YiIeHOB apu(PMETHUECKOH U TeOMETPUYECKOW Mporpeccuit
’ TOYKaMU Ha KOOPJANHATHOM IUIOCKOCTH. JIMHENHBIN U SKCIOHEHITUAIBHBINA POCT

4.5 Cl10KHbBIE TTPOLEHTHI




INPOBEPAEMBIE HA OI'D ITO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpedoOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOT'O
o01ero oopazosanusi Ha ocHoBe ®PI'OC

YMeHHne oOnepupoBaTh NOHATHSAMHU: MHOXECTBO, IIOJMHOXECTBO,
OIepalyy HaJ MHOXECTBAMM;, YMEHHUE OIEpUPOBATh IOHATUAMMU:
rpad, cBs3HBIN rpad, AepeBO, IHKI, MPUMEHATH UX NPU PEUICHUU
3aJa4; yMEHHME UCIIOIb30BaTh rpaduyeckoe MpeacTaBIeHe MHOXKECTB
JUIsL OIIMCAHUS PEAIBHBIX IIPOLIECCOB U ABJICHUM, IPU PELICHUU 3a]1a4

U3 JPyTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh NOHATHAMM: ONPEICIIEHUE, aKCHOMa, TeOpeMa,
J0Ka3aTeIbCTBO; YMEHHE paclo3HaBaTb HWCTHUHHBIE U JIOKHBIE
BBICKA3bIBAaHUS, NPUBOJAUTH NPUMEPbl U KOHTPHPUMEPHI, CTPOUTH

BBICKA3bIBAHUS U OTPULIAHUSA BBICKQ3bIBaHU M

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, IPOCTOE U
COCTaBHOE YMCJIO, JI€IMMOCTh HATypalbHBIX YHCEN, TPU3HAKU
NEIUMOCTH, 1I€JI0€ YHUCIIO, MOIYJbh 4YHCla, OOBIKHOBEHHas Ipo0b U
JecaTU4Hass JpoOb, CTAHJAPTHBIA BUJ YHUCIA, PAIlHOHAIBHOE YHCIIO,
UppAllMOHATIbHOE YHCIIO, apupMETHUYEeCKHl KBaJpaTHBIH KOPEHb;
YMEHHME  BBIIIOJHATH JEHCTBUS C  UYWCIAMM, CpaBHUBaTb U
yHOPSAOYMBATh YHCIA, MPEACTABIATh 4YHCIAa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJISITh YHCIA; YMEHHE [elaTh NPUKUAKY U OICHKY

pe3yJibTaTa BBIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHBI KOpEHb, MHOTOYJICH, airedpanveckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTEIeHU
0oJbIlle €AMHHULBI; YMEHHE BBINOJIHATH pacu€Tbl Mo Qopmysam,
npeoOpa3oBaHusl LETbIX, JAPOOHO-pAIMOHATIBHBIX BBIPAXKCHUH U
BBIPQXEHUM C KOPHAMHU, Pa3jIOKEHHE MHOTOYIEHAa HAa MHOXHTENH, B
TOM 4YHCIIE€ C UCHOJIb30BaHHWEM (OpPMYT pa3HOCTH KBaJIpaToB U

KBaJpara CyMMbI U Pa3HOCTHU

YMmenune ONCpHUPOBATH ITOHATUAMMU: YUCIIOBOC PABCHCTBO, YPABHCHHC C




OJHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NEePEMEHHOM; YMEHUE pellaTh JIMHEWHbIE U KBaJIpaTHbIE YpPaBHEHMS,
JIpOOHO-pallMOHATFHBIE YPABHEHHSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOUI
MIEPEMEHHOM, B TOM YHUCJIE NIPU PEUICHUH 3a4a4 U3 APYTHX MPEIMETOB
U IPaKkTUYECKMX 3aJay; YMEHHE HCIOJb30BaTh KOOPAMHATHYIO
OpsIMyI0 M KOOPAMHATHYIO IJIOCKOCTh JUISl M300pa)K€HHsl pereHuit

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATUAMU: QYHKIUS, TpaduK GYHKLIUHU, HYITH
byHKIHH, POMEKYTKH 3HAKOIIOCTOSTHCTBA, MIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOosblliee W HAMMEHbIIEEe 3HAYCHHS
byHKINY; yMEHHe OTIEPUPOBATH TOHSATHSIMH: npsiMast
PONOPIUOHATBHOCTD, JMHEWHas (yHKUMS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPONMOPLUOHANIBHOCTh, Mapaboia, rumnepbosa; yMmeHue
cTpouthb rpaduku GyHKINNA, UCTIONH30BaTh rpaduKu IJIsl ONIPeaeTIeHUs
CBOWCTB MPOILIECCOB M 3aBUCHUMOCTEH, JJIS PELIeHUs 3aJad U3 JIPYrux
y4eOHBIX TIPEJIMETOB W peallbHOW JKW3HM; YMEHHE BBIpaXKaTh

Q)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUMHAMHA

YMmenue OTepUpOBATH MOHSTUSIMHU: MOCIIE0BATEIHHOCTD,
apupMeTHyeckass M TEOMETpUYecKas  MPOrPEeCcCCHH;  yMEHHUe
UCIIOJIb30BaTh CBOWCTBA TMOCJEI0BATEIBHOCTEH, (HOPMYIIBI CyMMBI U
o0IIero 4jieHa MpH pelieHUH 3aj1ad, B TOM YHCIIE 3a1ad U3 JPyTrux

y4eOHBIX MPEIMETOB U PEATTbHON KU3HU

YMeHue pemarh 3a7jaud pa3HbIX TUIOB (B TOM YHKCJE€ HA MPOLEHTHI,
IO W 4YacTH, IBWXKEHHE, PadOTy, IEHy TOBAapOB MU CTOMMOCTH
MOKYTIOK ¥ YCITyT, HAJIOTH, 33J1a4i U3 00JIaCTH yIPABJICHUS JIUYHBIMHU U
ceMeiiHbIMU  (UHAHCAMH); yMEHHE  COCTaBIISATh  BBIPAXKCHUS,
ypaBHEHHUsI, HEPABEHCTBA U CUCTEMbl TIO0 YCJIOBHIO 3aJlayH,
UCCJIEIOBATh TOJYYEHHOE pelIeHHe U OICHHBATh MPaBAONOJ00HOCTD

IMMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMU: (GHUrypa, TOUKA, OTPE3OK, MpsiMas,
Jyd, JIOMaHasi, yroj, MHOTOYTI'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
Y PAaBHOCTOPOHHUH TPEYTOJbHUKH, NPSIMOYTOJBHBIM TpPEyroJbHUK,
MeaMaHa, OMCCEKTpHCa M BHICOTA TPEYrOJbHUKA, YETHIPEXYTOJIbHUK,

InapauicjiorpaMm, p0M6, IPSAMOYT'OJIbHUK, KBaJpaT, Tpalcuusi,




OKpPYXHOCTb, KPYT, KacaTelbHasl; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; ymMeHue pemiaTth 3aJadd, B TOM YHUCIIE U3 MOBCEIHEBHOU
JKU3HHM, HAa HAXOXJCHUE TEOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM

U3YYEHHBIX CBOMCTB QUryp u ¢pakroB

10

YMeHHue omepupoBaTh MOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYroJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTh MPSAMBIX,
Yroja MeXAy MpsAMbIMH, TEPHEHAUKYISAP, HAKIOHHAS, NPOEKIIUS,
nojgobue Guryp, noJoOHbIE TPEYTrOJbHUKH, CAMMETPUSI OTHOCUTEIHHO
TOYKM M MNPAMOW; YMEHHE pPACIIO3HABAaTh PABEHCTBO, CUMMETPHUIO M
nojgobue ¢Guryp, napamiesbHOCTh U NMEPHEeHAUKYIISIPHOCTh MPSIMBIX B

OKpYy aroIieM MUpe

11

YMeHue omnepupoBaTh MNOHATHUAMU: JUIMHA, PACCTOSHUE, YIOJ
(BemmuMHA yrja, CUHYC W KOCHHYC YIJIa TPEyroJIbHUKA), IUIOINAlb;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHME NpUMEHATh (OpMyJbl MEepUMETpa U  IJIOLIAIU
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPY’KHOCTH W IUIOIIAAU Kpyra, o0bema
IPSAMOYTOJIBHOTO Tapajuleenuiesia; yMEHUE NPUMEHATh NPU3HAKU
pPaBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOIICHUS  JUIS

BBIYMCIICHHSI IJTUH, PACCTOSTHUM, TIIOMAICH

12

YMmenue uzo0pakaTh IUIOCKME (UIYypsl M HUX KOMOMHAIMH,
NPOCTPAHCTBEHHBIE (UTYphl OT PYKH, C TOMOIIBIO YEePTEKHBIX
MHCTPYMEHTOB UM DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIH

CUMBOJIbHOMY OITUCAHUTIO

13

YMeHue onepupoBaTb MOHATHSMM:  IPSAMOYrOjbHas  CHUCTEMa
KOOpAMHAT; KOOpAWHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOM3BE/IEHUE BEKTOPA HA YUCIIO, CKAISIPHOE IIPOU3BEACHUE BEKTOPOB;
YMEHHE HUCIOJb30BaTh BEKTOPHl U KOOPAWMHATHI JJISl MPEACTaBICHUS
JaHHBIX W pEUIeHUs 3ajJady, B TOM 4HCIE M3 JAPYIHMX Y4eOHBIX

IIPEIMETOB U PEabHOM KU3HU

14

YMeHune omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuIpbl, cpeaHee  apuMeTHUEcKoe, MeIuaHa,
HanOoJpIllee W HAMMEHBIIEe 3HAUEHHs, pa3Max YHCIOBOrO Habopa;
yMEHHE  U3BJIEKaTh, MHTEPHPETUPOBATH U  MPEoOpPa3OBHIBAThH

UHQOPMALIMIO, TNPEJCTABICHHYI0 B TaOJMMIIAX M Ha JAMarpamMmax,




OTPAKAIONIYI0 CBOWCTBA W XapaKTEPUCTHKH PEANBHBIX MPOIECCOB U
SBJICHWI; yMEHHE paCIO3HaBaTh W3MCHYHMBBIC BEJIUYMHBI B

OKpYy aroIieM MUpe

15

YMeHue onepupoBaTh MOHATHSAMH: CIy4YallHbIA OMBIT (CIy4aiHbII
9KCHEPUMEHT), 3JIEeMEHTapHOE COOBITHE (3JIEMEHTApHbIM HCXOJ)
CIIy4alfHOTO OIBITA, CIIy4aifHOE COOBITHE, BEPOATHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOSATHOCTH CIIyYalHBIX COOBITHMH B OMNBITaxX C
PaBHOBO3MOKHBIMHM DJIEMEHTapHBIMU COOBITHSIMHM; YMEHHE pEIaTh
3aJa4d METOJIOM OpPIaHM30BaHHOIO Iepedopa U C HUCHOIb30BAHUEM
[IpaBUja YMHOXCHHS; YMEHHME OLICHUBATh BEPOSTHOCTH DPEAIBHBIX
COOBITUH M SIBICHUH, MOHMMATh POJIb NMPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYXKAlOLIEeM MHpE U B IKHU3HH;
3HaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €0 POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHne BBIOMpaTh MOIXOMAIMINNA HW3YYEHHBIM METOJ I PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHKH B
UCKYCCTBE, OIMCHIBATh OTAEJIbHBIE BBIJAIOLINECS  PE3YJbTaThl,
MOJIYYCHHBIE B XOJI€ PAa3BUTHs MaTeMaTHUKU KaK HAyKH, MPUBOJUTH
pUMEPHI MAaTEMATUYCCKUX OTKPBITHH U MX aBTOPOB B OTCUECTBEHHOMU

Y BCEMUPHOHN UCTOpUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 31EMEHT COACPKAHUS

1 Uucna v BBIYUCIECHUS

1.1 Harypanbnblie u nensie uncna. [Ipu3Haku AeIMMOCTH HEIbIX YHCEell

1 OOBbIKHOBEHHBIE M JIECATHYHBIE  JIpOOHM,  TPOIEHTH, OECKOHEYHBIE
' MEPUONYECKHIE TPOOH

13 Panmonaneupie uncia. ApudMeTudeckue OInepalud C  paldoOHATIbHBIMU
' YUCIaMHU

14 JleiicTBuTenbHBIC YHCTa. ApHPMETHUECKHUE OINEpalud C JeHCTBUTCILHBIMH
. YUCIaMHU

s [TpuOnmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJEHUS, NPUKHAKA M OIEHKa
' pe3yJbpTaTa BbIYUCICHUN

2 AnreOpandeckue BbIpaKCHUS

2.1 BbykBeHHbIE BhIpaKeHUS (BBIPAXKECHHS C TIEPEMEHHBIMU )

55 Crenenb ¢ uensiM nokazaresneM. CTeNeHb € palUOHAIBHBIM IIOKA3aTENIEM.
. CBoiicTBa cTeneHU

2.3 MHoOro4yieHsl

2.4 Anrebpanyeckas 1poOb

5 s Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIIECHU. Jencreus c
' apu(pMEeTHIECKUMU KOPHSIMHU HATYPAIBHON CTETICHU

3 VYpaBHEHHUs U HEPABEHCTBA

31 Lensle u npoOHO-panMoHaNbHbIE YypaBHEHHs. CHUCTEMBI M COBOKYMHOCTH
' yYpaBHEHUH

35 ensie m npoOHO-paroHANIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYIMHOCTH
. HEPaBEHCTB

33 Pemrenne TekcToBBIX 33724

4 UwucnoBbie moclieI0BaTEIbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aaHUs [TOCIIEA0BATEILHOCTEN

4.2 ApudmeTrnueckas U reoMmerpuyueckas mporpeccuu. Dopmyna  CI0XKHBIX




IIPOLIEHTOB

5 OyHKIMU
Oyukmusi, cmnocobbl 3amanus  pynkuuu. I'padux  pysknmm.  OOGmacth
olpesesieHus] U MHOXKeCTBO 3HaueHui ¢yHkuuu. Hynu ¢ynkuuu. [pomexyTtku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIMA. MaKCHUMyMBbI H
MUHUMYMBl QyHKIuu. Haunbonbliee W HauMeHblllee 3HaueHUE (PYHKIMU Ha
IIPOMEXKYTKE
6 Koopannatsl Ha IpsIMO U IIITIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 uX CBOMCTBA
7.2 TpeyrosibHuk
7.3 MHOroyrojasHuKu
7.4 OKpyY>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpuYeCcKuX BEJTNYUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHoCcTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

1.Maxkapseraes 1O. H., Munmiok H. I'., Hemkos K. U. u ap. Anre6pa.

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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