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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OIHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHusA: OHA 00ECIIEYMBAET U3yUYEHUE IPYTUX JTUCLHUIUINH, KaK €CTECTBEHHO-
HAyYyHOT0, TaK W TyMaHUTAPHOIO LIHKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
IpOAODKEHUs 00pa30BaHUs U B TOBCEAHEBHOM KU3HU. Pa3BuTue y o0ydarommxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOKACHUM W CYIIHOCTH alreOpanvecKux
abcTpakiyii, cnoco0e OTpaKeHHUsT MaTEMAaTUYECKON HAyKOM SIBJICHHUI U MPOIIECCOB
B NpUpPOJE U OOIECTBE, POJIM MaTEeMaTHYECKOIO MOJCIMPOBAHHS B HAYyYHOM
NO3HaHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aJanTallid B COBPEMEHHOM IU(POBOM
obmectBe. M3ydyeHune anreOppl oOecrieuyMBaeT pa3BUTHE YMEHMs HaOJIO/aTh,
CpaBHHMBATh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOBI,
dbopmynHpoBath yTBepKaeHUA. OCBOCHUE Kypca alreOpsl 00eCIeunBacT Pa3BUTHE
JOTHYECKOTO MBIIUIEHUsST OO0YyYarolMXCs: OHM HCHOJB3YIOT JEIyKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 0000IIeHINe W KOHKPETHU3AIHI0, a0CTparupoBaHue u
anajoruto. OOyuenwe  anreOpe  MOpeAnojaraeT  3HAYUTEIBHBIM  O00BEM
CaMOCTOSITENIFHOM ~ JIEATEIbHOCTH  O0YYaloIIMXCs, IO3TOMY CaMOCTOSITEIbHOE
pelIeHne 3a1a4 SBIISETCS pealu3aueil 1e1TelbHOCTHOTO MPUHIIMIA 00YUYEeHHUS.

B cTpykType mporpammbl y4eOHOTO Kypca «Anredpa» sl OCHOBHOTO
oOuiero 00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKUE
JuHUM: «Hucaa ¥ BeIUUCICHUN», « AreOpandeckrue BhIPAXKEHUS», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUUYECKIX
JVHUMA pa3BUBAECTCs HA MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJCHCTBYS €
JpyIrMMHM €ro JHHUSAMH. B Xxojae wu3yueHus yueOHOro Kypca oOydaromumcs
MPUXOJIUTCS JIOTHYECKH PaCCyXKIaTh, MCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3W ¢ 3TUM B mporpaMMy y4deOHOTO Kypca «Aniredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3ernax
MaTeMaTHYeCKOro o0pa3oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YYarOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHuecKoro s3eika. CopepkaTenbHOU U
CTPYKTYPHOW OCOOEHHOCTBIO YyueOHOro Kypca «AuredOpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW JJis
JaJIbHEHIIIer0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOIIMXCs
JIOTUYECKOT0 MBIIUIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO TPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX IJIsI TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE HAa YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMM M HPPALUOHAIBHBIMH YHWCIaMH, (HOpMHpOBaAHHEM



MPEJICTaBICHUN O JEHUCTBUTEILHOM YMCIE. 3aBEPIICHHME OCBOCHHMS YHCIIOBOU
JUHUH OTHECEHO K CpeTHEMY 00IeMy 00pa30BaHHUIo.

Conepkanue JByX alreOpandeckKux JUHUN — « AITeOpandecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Yy OOYYAIOITUXCS
MaTeMaTU4YECKOro arrapara, HEOOXOAUMOTO JJis PEIICHHs 3aJad MaTEeMaTHKU,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001Iero oOpa3oBaHusl Y4eOHBIM MaTepualn TPYHIUPYETCS BOKPYT
palMOHANIBHBIX BhIpAXKEHUHN. Alredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
S3bIKa I TOCTPOEHUS MaTEMaTHYECKUX MOJIEIeH, OMUCAaHMUs TPOIIECCOB U
ABJICHUN peanpHOro wMupa. B 3amaunm oOyueHuss anreOpe BXOIAT TakKxkKe
JTanbHEHIIee pa3BUTHE ANTOPUTMUYECKOTO MBINUICHUS, HEOOXOJAMMOro, B
YaCTHOCTH, JJIi OCBOCHHMS Kypca HWHGOPMATHKW, W OBJAJCHHE HaBBbIKAMU
JNEAYKTUBHBIX paccyxaeHui. [IpeoOpaszoBanue CUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEeHMSI, CHOCOOHOCTEH K MaTEeMAaTUY€CKOMY TBOPYECTRY.

Copnepxanve QpyHKIIMOHATBHO-TPa(QUUeCKON JIMHUK HAIEICHO Ha TOyYCHHE
OOyYarOMIMMUCS 3HAHUNA O (QYHKIMIX KaK BaKHEHIIEH MaTeMaTU4ecKOW MOJIeNu
JUTSL ONTUCAHUSL M UCCIEOBaHUS pa3HOOOPA3HBIX MPOIECCOB U SIBIICHUN B MPUPOJIE
u obmecrtBe. M3yueHue martepuana CnocOOCTBYET PAa3BUTHUIO Yy OO0YyYarOIIUXCS
YMEHHUSI UCIIOJIb30BaTh Pa3IMUHbIE BhIPA3UTEIbHBIE CPECTBA SI3bIKA MATEMATHUKUA —
CJIOBECHBIE, CHUMBOJIMUECKHE, rpaduueckue, BHOCUT BKIaJ B (QOpMHUpOBaHUE
MIPEICTABIICHUI O POJIM MAaTEeMAaTUKU B PA3BUTHH [UBUIN3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY IMlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIUE OCHOBHBIE pa3/elibl COJEP KAHMUS:
«Yucna u  BBIYUCICHUS», «ANTEOpanuecKkue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIHW.

Ha u3ydenne yuebHoro kypca «Anredpa» oroautcs 306 gacos: B 7 Kiacce
— 102 gaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yvaca B Henento), B 9
kimacce — 102 gaca (3 yaca B HEZIEIHO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BBIYMCICHUA

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, NIEPEXO] OT OJHOW (POopMBI 3amucu
npobeit k apyroil. IloHsiTMe panMOHANBHOrO 4YHCJA, 3aluCh, CpPaBHEHHUE,
YOOPSAOYMBAHUE  PAMOHANBHBIX 4Yuced. Apudmernueckue JEHCTBUS C
palroOHaIbHBIMUA YKCiIaMU. Pelenue 3amad u3 peaslbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHbIM [OKa3aTeleM: OIpelesieHue, NnpeoOpa3oBaHue
BBIpQXCHHUI HA OCHOBE OIpEeIeICHHs, 3aUCh OONMbIINX yncen. [IpomeHTsl, 3anuck
IPOLIEHTOB B BHUJE ApoOU U Apodu B BHUJE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEaIbHON IIPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE HAa  MHOXKHUTEIH
HATypaJIbHBIX YUCEIL.

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

AJredpanyeckue BbIpaKeHU s

IlepeMeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlomycTUMBIE
3HA4YEHUS NepeMeHHbIX. [IpencraBinenne 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beraucnenus mo gpopmynam. [IpeodbpazoBanue OyKBEeHHBIX BHIPAKECHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOU3BE/ICHUH, TpaBUiIa PACKPBITUS CKOOOK M MPUBEIEHUS TIOJOOHBIX ClIaraeMblX.

CBOIICTBa CTENIEHU C HATYPAJIbHBIM MOKA3aTENEM.

OpnHowreHsl U MHOTOWIEHBI. CTteneHb MHOrowieHa. CioKeHue, BIYUTAHMUE,
YMHOXXEHHE€ MHOTOWICHOB. DOpMyJbl COKpPAIIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBaJpar pasHocTu. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOI'OYJIEHOB Ha MHOKUTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUH.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpPaBHEHHUS, pEILICHHE JIMHEWMHBIX ypaBHEeHHU. CoCTaBJI€HHWE YpPaBHEHHI MO
YCJOBHIO 33J]a4H. PelieHne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHUE C IBYMsl IEPEMEHHBIMU U ero rpaguk. Cucrtema aByx
JMHEWHBIX YPAaBHEHHMM C AByMs INEPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
ciocoOboM MoAcTaHOBKU. llpuMepsl pelieHus TEKCTOBBIX 3aJad € IOMOIIBIO
CUCTEM YPABHECHUM.

DOyHKUNH



Koopannara Touku Ha npsiMor. UHCIIOBBIE MPOMEXKYTKH. PaccTosiHre Mexay
JIBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyroJyibHas cuctemMa KoopjauHat, ocu Ox u Oy. AbGcuucca U opJUHATa
TOYKH Ha KOOPIWHATHOM TIocKocTH. [IpuMeps! rpadukoB, 3aaHHBIX (HOPMYJIaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lomstue dynknun. [paduk
dbynkuuu. CroiicTBa pynkuuii. Jluneiinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimum
y = |x|. 'paduueckoe perieHne JIUHEWHBIX YPAaBHCHMM WM CHCTEM JWHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciia ¥ BBIYUCTICHUA

KBaapatueiii kopeHb u3 uwncna. [loHsTue 00 wuppanMoHAIBLHOM YHCIIE.
JlecaTnaabie IPUOTMKEHUS UPPAITMOHATBHBIX ynces. CBOMCTBA apu(METHICCKIX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPEeoOPa30BAHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUHUCJICHUAM. JIeiCTBUTEIIBHBIE YUCIIA.

Crenens ¢ uenpIM nokaszareneM U e€ ceorictBa. CTaHaapTHAs 3alMCh YUCIA.

AnrebpandecKkue BIpaKCHUSAJIreOpandecKkue BhIPaKeH sl

KBagpaTHblii  TpEXwieH, pa3IOKEHHE KBAJPATHOIO TpPEXWIEHA Ha
MHOXHUTEIH.

Anrebpanyeckass npoOb. OCHOBHOE CBOMCTBO anreOpanmyeckoil apoOH.
CnoxeHue, BbBIYUTAHHUE, YMHOXEHHE, [IEJICHHE alreOpanueckux ApoOer.
PanronanbpHbIe BRIpaXKEHUS U UX MpeoOpa3oBaHUeE.

YpaBHEeHUSI 1 HEPABEHCTBAY PABHEHUSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOASAIIUXCS K JUHEHHBIM U KBaJPATHBIM.
[Ipocreiimue ApoOHO-palMOHAIBHBIE YPaBHEHHUS.

['paduyeckas uHTeprpeTanusi ypaBHEHUN C JBYMS MEPEMEHHBIMU U CHUCTEM
JIVMHEMHBIX YpaBHEHUU C JABYMs II€peMEHHBIMU. lIpumepsl pelieHus cucrem
HEJTMHEWHBIX YPaBHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1au aareOpandeckuM CIocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0OHON NEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM.

OyHKIMMPYHKIUU

[lonatue Qynkuun. OOIaCTh OMPEACICHUS W MHOXXECTBO 3HAYCHUM
bynkuun. CnocoOsl 3a1anus PyHKIUH.

I'paduk dynknuu. Utenwe cBoicTB ¢GyHKIuU 1o e€ rpaduky. I[Ipumeps
rpadukoB GYHKIMMA, OTPAXKAIOIMIKUX PEATIbHBIE TPOIECCHI.



@OyHKIMHA, ONUCHIBAIOIIME TIPSAMYI0 ¥ OOpaTHYyI0 MPONOPIIMOHATLHBIC
3aBHCUMOCTH, uX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. I'paduaeckoe
pEIICHUE YPaBHEHUN U CUCTEM YPABHECHUMU.

9 KJIACC

Yucaa v BIYMCICHUA

PanvonanbHble 4yMCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIE APoOH. MHOXECTBO AEMCTBUTENbHBIX YUCEN, AEHCTBUTEIbHBIE YK CIIA
KaKk OECKOHEUYHBbIE JAecCATHYHBbIE JIpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKIY MHOKECTBOM JEHCTBUTEIIBHBIX YACEN U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JI€HCTBUTENIBHBIX 4YHCeN, apudMeThyeckue JeHUCTBUA C
JEWCTBUTENBHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXalOLIEro MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MHpE.

[TpubnmxkEéHHOE 3HAUECHUE BEIMYUHBI, TOYHOCTH NpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yJIbTaTOB BEIYUCICHUH.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemenne ypaBHEHUH, CBOIAAIIMXCS K JINHEMHBIM.

KBanpatHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpruMepsbl pelieHus ypaBHEHUNW TPEThEW U YETBEPTOMU
CTENEHEN PA3JI0KEHUEM HA MHOXKUTEU.

Pemienue npoOHO-pallMOHAIBHBIX ypaBHEHUU. PelieHue TEeKCTOBBIX 3ajad
anredpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemienue cuctem aByx
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHHH,
OJIHO W3 KOTOpPBIX JHMHEHHOE, a Japyroe — BTOpod creneHu. [ 'paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 33/1au aareOpandyeckuM CriocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemeHue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW TmlepeMeHHOW. KBagpaTHele HeEpaBEHCTBA.
['padprueckas wHTEpHpeTalyss HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBaapatnunas ¢ynkuus, e€ rpadpuk u cBoictsa. IlapaGona, KoopauHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MApa0OJIbI.

I'padukn Gpyrkmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBOMCTBA.



Yucnosble  mociienoBaTeIbHOCTUYUHCI0BBIE  MOC/IE0BATEIBHOCTH M
Nnporpeccuu

[ToHsiTHE 4YHKCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHUE MOCIEA0BATEIHLHOCTH
peKyppeHTHOM (hopmyIioi u popMyioi #-ro useHa.

Apudmernueckas U reoMerpudeckas mnporpeccur. QopMynbl #-rO YiieHa
apu(PMETUIECKON ¥ TEOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX 7 YJICHOB.

N300pakeHne YICEHOB apuU(PMETUYECKON U TEOMETPHUYECKOW MPOrPecCHid
TOYKaMU Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHIMAJIbHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIuuHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca
«Anrebpay XxapakTepHU3yIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBICHUEM HWHTEpeca K TMPOUNUIOMY M  HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHHMSIM  POCCHMCKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTIDKEHU B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpakKJIaHWHA U peaJIu3alliid ero
npaB, TMPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBJICHUN, MPOILEAYP TPaXKJAHCKOTO oOIIecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX TPUHLHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTMBHOE Yy4YacTU€ B PEIICHUU NPAKTUYECKUX 3a7ay
MaTeMaTUYECKOW HaMpaBI€HHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTHYECKOIO
oOpa30oBaHUs Ha TPOTSHKEHMM BCEHM JKU3HU Il YCHEIHOW TpodeccroHaIbHOM
JEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATIBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIIMOHAJLHOMY U  3CTETUYECKOMY BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aad, PEHICHUH, pacCyX JACHHMN, YMEHHUIO BUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAllMel B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIPE/ICTAaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HayKH Kak cdepbl 4YeoBeueCKOn
JIeATEIIbHOCTH, ATANoOB €€ Pa3BUTHUSl U 3HAYMMOCTH JJIsl Pa3BUTHS IIMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAT€MAaTUKH U MAaTeMaTUYECKOW KYJIbTYpOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IPOCTEUIIMMU HaBBIKAMH HCCIEA0BATEIbCKON
JeATEIIbHOCTH;



6) ¢u3myeckoe BocnuTanue, (popmMHpOBaHHE KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1AroNmoJIyYus:

TOTOBHOCTHIO TPUMEHATh MaTEMAaTHYECKHUE 3HAHWUS B HHTEpPEcax CBOETro
3I0POBbs, BEACHUS  3J0POBOro  oOpa3a KWU3HU  (30pOBOE  MUTAHUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKa peQICKCHH, TPU3HAHHUEM CBOETO
IpaBa Ha OMTMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeKa;

7) 3K0J10THYeCKO€e BOCTIUTAHME:

OpUEHTAaIlMel Ha NMPUMEHEHNE MAaTeMaTUUYECKUX 3HAHUM Ui pEelIeHUs 3a7a4
B 00JIACTM COXPAHHOCTH OKPYXaIIIEH Cpeabl, IJIaHUPOBAHUSI TMOCTYNKOB U
OIIEHKM HX BO3MOXKHBIX MOCJIEACTBHI ISl OKPY’KalOLIeW Cpeabl, OCO3HAHHEM
1100aJILHOTO XapaKTepa dKOJOTHUYECKUX MTPOOIeM U IMyTEeH X PEeIIeHuUS,

8) ajanTanusi K U3MEHSIIOUIUMCSl YCJIOBHUSIM COLMAJIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YUCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
bopMyIHpOBATH WU, TIOHSTHUS, TUIIOTE3bl 00 OOBEKTaX U SABJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KakK BBI30B, TPEOYIONIUNH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIE PEIICHUS W JACHCTBUA, (OPMYIUPOBATh W OICHUBATH PUCKH U
MOCJIEACTBHUSA, (POPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble Jijornueckue JeMCTBHUA:

e BBIBJISATh U XapAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWWA MEXIy MOHITHIMH, (HOPMYIUPOBATH
ONpPENICIICHUS]  TOHSATUH, YCTAaHABIMWBATh CYIICCTBEHHBIM  IMPU3HAK
KiaccuuKaluyu, OCHOBaHUS Il OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO AHAIN3A;

e BOCIpPUHUMATH, (QopMymHpoBaTH W  NPEOOPA3OBHIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC W OTPUIIATCIIbHBIC, €IWHWYHBIC, YAaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBIABJLITh ~ MAaTEMaTUYECKUE  3aKOHOMEpPHOCTH,  B3aWMOCBS3M U
npoTuBOpeurss B (akTax, AAHHBIX, HAOMIOACHUSX M YTBEPXKICHUSX,
npeayiaratb  KpUTEpUM  JUISL  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYMIL;

JieNaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTHUKH, NEIyKTHBHBIX WU
MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOJHUTH CaMOCTOATEIBHO HECIOKHBIE T0Ka3aTelIbCTBa
MaTeMaTuyeckux (aKkToB, BBICTpPAWBaThb APryMEHTALUIO, MPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BbIOMpaTh Crmoco0 peleHus y4yeOHOM 3adauu (CpaBHHUBATh HECKOJIBKO
BapMAHTOB pEIICHUs, BBIOMpaTh HauOoyiee MOAXOASIIUN € YUYETOM
CaMOCTOSITEJIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbLCKue 1eHCTBUA:

MCITOJIb30BaTh BOTPOCHI KaK MCCIIENOBATEILCKU WHCTPYMEHT IMO3HAHWS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIKE MPOTUBOpEUne, MpodIemy,
CaMOCTOATENIbHO YCTAaHaBIIMBaTh MCKOMOE U JaHHOe, (HOpMUPOBATH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO TTO3UIINIO0, MHCHHE,

MPOBOJIUTH IO CAMOCTOSATEIBLHO COCTABICHHOMY IUIaHY HECJIOXKHBIN
DKCIIEPUMEHT,  HEOOJBIIOE  HMCCIEAOBAHWE IO  YCTAHOBJICHHUIO
OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIEHUS U BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO HAOJIOICHUS, WCCISIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHU;

MPOTHO3MPOBATh BO3MOXKHOE pPAa3BUTHUE TMPOIECCa, a TaKKe BBIIBUTATh
MPENOJIOXKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HWH(OpMaALUU, AaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a/1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CHUCTEMATU3HPOBaTh W HHTEPIPETUPOBATH
MH(POPMAIUIO PA3INYHBIX BUI0B U (OPM IPEICTABICHUS;

BbIOMpaTh (QopMy MpeAcTaBieHUs HH(GOPMALMKM U HIUIIOCTPUPOBATH
pellaemMble 3aJayd CXE€MaMHM, JuarpaMMaMH, WHOM TIpapukod Hu HuX
KOMOMHAIIUSIMU;

OLIEHHMBATh HAAEKHOCTb HMH(OPMALMU MO KPUTEPUSIM, MPENTIOKEHHBIM
YyUUTENEM WIN CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIE 1eHCTBHSA:



BOCIPUHUMATh M (OPMYIHpPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENSIMU OOIIEHUS, SICHO, TOUHO, IPaMOTHO BbIpa)kaTb CBOIO
TOUYKY 3pPCHHSI B YCTHBIX U NMHCBMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS IO
XOJy pelIeHus 3a7ja4i, KOMMEHTHPOBATh MOJYYCHHBIN pPe3yIbTar;

B X0/ 0OCY>KJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKAa3bIBaTh UJIEU, HAllEJIEHHbIE HA TIOUCK
pEIIEHUsl, COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHAJIora, OOHApY>KMBATh Pa3IMuMe W CXOJCTBO IMO3UIIMM, B
KOPPEKTHOU GopMe hopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OPEICTaBIsITh  pPEe3yNbTaThl  pEHIeHHWs  3a/Jayd,  OKCIEPUMEHTa,
UCCJICIOBaHMsI,  MPOEKTa,  CaMOCTOSTENbHO  BBIOMpaTh  (popmar
BBICTYILJICHUS C YUETOM 3aJ1a4 MPE3eHTAIIMN 1 OCOOCHHOCTEN ayAUTOPHUH;
NOHMMaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOU |
WHANBUAYAIbHONH pPaOOTHl TpU pPEIICHWH YUeOHBIX MaTeMaTUYeCKUX
3a/ay;

IPUHUMATD L[€JIb COBMECTHOW JESATENIbHOCTH, IUIAHUPOBATh OPraHU3aLUI0
COBMECTHOM paloThl, pacmpeaensiarTb BUAbl padOT, 10rOBapUBATHCH,
00Cy>KIaTh IPOIIECC U Pe3yabTaT paboOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPyNIoOBbIX (opmax pabotsl (0OCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI W JPYyTHE), BBHINOJIHATH CBOIO YacTh
paboOThI M KOOPJUHUPOBATH CBOM JICCTBUS C APYTUMU YWICHAMH KOMaH/IbI,
OLICHMBATh KayeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIe YueOHbIE 1elCTBUSA
Camoopranuzanus:

CaMOCTOATENLHO COCTABJIATH IUIAH, AJITOPUTM pEeIleHUs 3a1adyu (WM ero
4acTh), BBIOMpaATh CIOCOO pelIeHUs C YY4ETOM HMMEIOIIMXCA PECYypCcoOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIeHUH ¢ y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJ’IL, AMOIMOHAJIbHbIN HHTEJIEKT:

BJQJ€Th CIOCOOAMH  CaMOMNPOBEPKH, CAMOKOHTPOJsL Ipolecca H
pe3yabTara peleHnsl MaTEMaTHUECKOH 3a/1auu;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpPHU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX OITUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU IMOCTABICHHOW LIENIU
U YCIIOBUSIM, OOBSICHSITH MPUUUHBI JOCTHKCHUS WM HEIOCTHIXKEHUS LIEJIH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 kJjacce oOOyYarolmMICS TMOJIYYUT CJICAYIOIINE
MpeAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

BrInonHsTh, codeTass YCTHbIE M NMHCbMEHHBIE NPUEMBI, apudmeTHueckue
JEUCTBUS C pallMOHATBLHBIMU YUCIAMU.

HaxoauTh 3HauYeHUs YHUCIOBBIX BBIPAKEHUH, MNPUMEHSTh Pa3zHOOOpa3HbIC
CIOCOOBI ¥ MPUEMBI BBIUYMCICHUS 3HAYCHUI JTPOOHBIX BBIPAKECHUM, COJIEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT ofHOM (OPMBI 3aMKMCH YUCEN K JIPYyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO IPOOD).

CpaBHUBATH U YIOPSAIOUYMBATH PAllUOHAIILHBIC YUCIIA.

OKpyIJisTh yncna.

BBINONHATh TPUKHUIKY U OLEHKY PE3YJIbTaTa BHIYUCICHUHN, OLEHKY 3HAUYCHHI
YUCJIOBBIX BbIpaXK€HUU. BBIMOIHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTEISIMH.

[IpuMeHAT,  NpPU3HAKK  ACIUMOCTH,  Pa3l0KEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCETL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]ayl, CBS3aHHBIC C OTHOIIEHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7ad ¢ Y4€TOM OTPaHUYEHHI, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanyecKue BbIPpaKeHUs

Hcnonb3oBaTh anreOpanvyecKkyl0 TEPMUHOJIOTHIO U CUMBOJIMUKY, MPUMEHSThH
e€ B Ipolecce OCBOCHHs y4eOHOro MaTepuarna.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAKCHUN MPU 3alaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUs  EJIOrO0  BBIPAXEHUS B MHOTOWIECH
MIPUBEJICHUEM TTOJOOHBIX CJIaraéMbIX, PaCKphITHEM CKOOOK.

BbINOMHATh yMHOXKEHUE OJIHOWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJIEH, TPUMEHSTH (DOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKHUTEIW C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIAracMbiX,
npuMeHeHus1 GOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
W3 MaTEMAaTUKHU, CMEKHBIX TIPEAMETOB, U3 pealIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IIOKA3aTEISIMHU U
npeoOpa3zoBaHus BHIPAKECHHI.



YpaBHeHUs U HEPABEHCTBA

Pemate nrMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, IPUMEHSS IpaBHIIa
Iepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsTs, ABIsETCA
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensaTs rpaduyecKkre METOIbI IPH PEIICHUN JIMHCWHBIX YPABHEHUHN U UX
CUCTEM.

[logOupats nOpuMepbl Map YHCEN, SBISIIOIIUXCA PEHICHUEM JUHEWHOIO
YPaBHEHHS C IBYyMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIWHATHOW IUIOCKOCTH TpaduK JHUHEWHOTO YpaBHEHHS C
JBYMsI TIEPEMEHHBIMHU, MOJIb3YSACh TrpadUKOM, MNPUBOAUTH MNPUMEPHI PEIICHUS
ypaBHEHUS.

Pemiath cuctemsl ABYX JIMHEMHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMH, B TOM
yuclie rpauuecku.

CocraByisiTh W pemniaTh JHUHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHHII 1O YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MMOJTyYEHHBIN pe3yJibTar.

DOyHKUNHA

N3o0paxaTh Ha KOOPJAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 33/ JaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KH, UHTEPBAJIbl, 3aITUCHIBATh YHCJIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpJMHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKUUNH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHUE, LE€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJUTENHEHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne QPyHKIIMHU M0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHUS W aHaM3a HWH(OpMaIuy,
U3BJIEKATh U MHTEPIPETUPOBATh HHGOPMAIIUIO U3 IpadUKOB pealbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 Kjacce oOydYaronIuiicss MOJYYUT CIEIYIONTUE
MpEeAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUA

Hcnonp30BaTh HayaJabHbBIE MPEACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
qyuces IJis1 CPAaBHEHUS, OKPYTJICHUS] U BBIUUCICHUM, N300pakaTh IEUCTBUTEIbHbBIC
YyyCia TOYKaMU Ha KOOPAWHATHOU MPSMOU.

[IpumensaTe moHsTHE apuPMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, UCIOJIb3YS MPHU HEOOXOAMMOCTH KAJIbKYJSTOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAXKEHUM, COACPKAIIUX KBAaJApPAaTHbICE KOPHHU, HCIOJIb3YS
CBOMCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OONBIIMX U MaJbIX YUCEN C MOMOIIBIO JIECATUYHBIX
npobeii u creneHelt yucia 10.

AnredpanvyecKue BbIPpaKEeHUA

[IpuMeHATh TOHSATHE CTENEHW C IeNbIM [OKa3aTeleM, BBIOIHATh
npeoOpa3oBaHus BEIPAXKEHHM, CONEPIKALUX CTENIEHH C LEIBIM TOKa3aTEJIEM.

BBINOTHATE TOXKIAECTBEHHbIE NPEOOpa30BaHUs pallMOHATIbHBIX BBIPAXKEHUN
Ha OCHOBE MpaBWJI ICHCTBUI HAJl MHOTOUWICHAMHU U alreOpandecKuMH IpoOsMHu.

PackianpiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[TpumensTs mpeoOpa3oBaHUs BBIPAKEHUH IS PEIICHUS Pa3INYHbIX 3a/1a4 U3
MaTEeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHelHbIE, KBaJpaTHbIE ypaBHEHUS W pallMOHAIbHBIE ypaBHEHUS,
CBOJISIIIUECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CHCTEM YPAaBHEHUM, B
TOM YHCJIe C TIPUMEHEHHEM TpapUuecKuX MpeACTaBIeHUH (yCTaHABINBATh, UMEET
JY ypaBHEHUE WM CUCTEMa ypaBHEHUHN pEIICHHUs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

[lepexomuTs OT CIOBECHON (GOPMYTUPOBKH 3adauu K e€ anrebpamveckoin
MOJIET C TIOMOIIBIO COCTaBJICHHSI YPaBHEHHS WM CHCTEMBbl YpaBHECHHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTy4YEeHHBIN pe3yIbTar.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsI CPABHEHMS, OLICHKH,
pemarh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEeMEHHOM M HUX CHUCTEMBI, JaBaTh
rpauuecky0 WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUNA HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKIUU

[Tonnmath W MCHONB30BaTh (PYHKUMOHAJIBHBIE MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONpEACNsITh 3HaueHHE (YHKIMH MO 3HAYCHUIO
aprymMeHTa, OlpeAeNaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

CtpouTts rpaduKu AIeMEeHTapHBIX (PYHKINN BUIA:

y =kix, y =x2, y =x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIOBONA
byukiuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kjacce oOydYaroUIuiics MOJYYUT CIEIYIOLTUE
MpPEeIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUA

CpaBHUBaTh U YHOPSAJOUYUBATH pallMOHAIBHBIE U HPPALIMOHAILHBIEC YHCIIA.

Bemonuate apudmernueckue AeMCTBHS C palMOHAIBHBIMM  UYHCIAMH,
coueTass YCTHbIE U TIMCbMEHHbIE MPUEMBI, BBINOJHATH BBIYUCICHUS C
UppaIMOHATLHBIMU YHCIIAMHU.



HaxoauTe 3HadeHWsl CTENEeHEW C MEIbIMM IOKa3aTesIMU W KOPHEM,
BBIYUCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKECHUI.

OKpyIJIsITh  IEUCTBUTEIBHBIE YHCJA, BBINOJHATh MPUKHUAKY pe3yjIbTara
BBIYUCJICHUMN, OIIEHKY YHCIIOBBIX BBIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA

Pemiath NMHEHbIE W KBaJpaTHbIC YPaBHEHMS, YPaBHEHHUSA, CBOJISIIMECS K
HUM, TIPOCTEUIITNE TPOOHO-PAIIMOHATILHBIC YPABHECHHUSI.

Pemath cucrtembl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMSI NMEPEMEHHBIMU H
CHUCTEMBbI JIBYX YpaBHEHUM, B KOTOPHIX OJTHO YpPaBHEHUE HE SIBISETCS JIMHEHHBIM.

Pemiath TEKCTOBbIE 3aJayd alreOpamdeckuM Croco0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMH.

[IpoBOANTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHHUI U CUCTEM ypaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBIeHU (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CJIM UMEET, TO CKOJIbKO, U
npoyee).

PemaTe nuHelHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HM300paxaTh
pEelIeHNE HEPABEHCTB HAa YHMCJIOBOM NPSIMOM, 3alMCBHIBATH PELICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiath  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMBbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSMOM, 3aMUCHIBATh PEUICHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 3a]1a4.

DOyHKUNHA

Pacno3naBath (yHKIMM H3y4eHHBIX BHJIOB. [loka3bpiBaTh CXeMaTHYECKU

pacmnoyioKeHre Ha KOOPJIMHATHOM TUIOCKOCTH TpadukoB PyHKIUN BUaa: y = kx, y
=hkx+b y=kiy=ax2 +bx +c¢ y=x3 y=13x y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA()PUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth u n300pakaThb CXEMaTHYECKU TpapUKU KBAJAPATUUYHBIX (DYHKITH,
ONKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMN MO UX Tpadukam.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 10 (Hopmysie, TPUBOAUTh TPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON )KU3HU, PU3UKU, TEOMETPHUU.

Yucii0Bble MOCTAEAOBATEIBHOCTH U MIPOTPeCcCHH

PacrioznaBaTh apuMeTHUYECKYyI0 M TE€OMETPUUYECKYI0 TMPOrpecCud IMpHU
Pa3HBIX CIIOcOo0ax 3agaHusl.

BBINOJIHATG  BBIYMCIEHHUS C  HCIOJIb30BaHHEM (OpPMYJ n-ro  4jeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOTrPECCHil, CYMMBbI IEPBBIX N YJIEHOB.

N300paxarh WIEHBI MOCIEIOBATEIFHOCTY TOYKAaMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemates 3amaum, CBA3aHHBIE C YMCIOBBIMH IOCJIEIOBATEIHLHOCTSIMHU, B TOM
YHCIIe 3aJ1a4d U3 PEeaTbHOM JKU3HU (C MCIOJIb30BAHUEM KalbKYJSATOPA, IU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE

IINTAHUPOBAHME 7 KJTACC

C palMoHaIbHBIMU
yuciamu. CpaBHEHHE,
YHOPSIOYMBAHUE
paIlMOHAIBHBIX YUCE.
CreneHb

C HaTypaJIbHBIM
ITOKAa3aTesIeM.
Penienre ocCHOBHBIX
3a/1a4 Ha Jpoou,
MIPOIIEHTHI

W3 peAUTbHOU
MIPaKTHUKH.

[Ipu3Haku 1eIMMOCTH,
Pa3NOKEHUS

Ha MHOYKHTEIIN
HATypaJIbHBIX YHCEIL.
PeanbHbie

HanmvenoBanue paznena |KoimuecTBo OcHoBHOE OCHOBHBIC BUIBI JEATEIHHOCTH O0YJAIOIIIAXCS
(Tempbl) Kypca 4acoB COJICp)KAHUE
Yyiciia ¥ BEIYHCIIEHNUS. 25 IToustue CucreMaTH3UpPOBATH M 000TaAIATH 3HAHUSA
PanmoHnanbHBIC YKCcIa PaIMOHAIBHOTO YHCa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
Apudmernueckue CpaBHHMBATH U YNIOPAA0YMBATH APOOH, TPeOOPa30BHIBAS
JEUCTBHS IIPY HEOOXOUMOCTH JICCATUYHBIC IPOOU B OOBIKHOBCHHBIE,

OOBIKHOBEHHBIE B JIECSITUYHBIEC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpumensiTh pasHooOpasHbie CIOCOOBI M IPUEMbI
BbIYUCJICHUS 3HAYCHUM APOOHBIX BHIPAKCHUM,

coJiep Kalnx OOBIKHOBEHHBIE U IECATUYHBIC IPOOHU:
3aMEHSTh IPU HEOOXOUMOCTH IECATUUHYIO TPOOh
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, MPUBOIUTH
BBIpAKEHUE K (popme, Hanbosee yT0OHO! 111 BBIYMCIICHHUI,
peoOpa3oBbIBATH IPOOHBIC BHIPAKEHUSI HA YMHOKEHUE

1 JIeJICHUE TECSITHYHBIX APO0EH K TEUCTBUSAM C IIEITBIMU
YUCIIAMH.

IIpuBOAUTH YHCI0BBIE M OYKBEHHbIE IPUMEPbI CTENIEHU
C HaTYpaJIbHBIM MOKA3aTEIeM, OOBIICHSS 3HAUCHUS
OCHOBAHUSI CTETNICHU U MOKa3aTelis CTeNeHU, HAaXOIUTh
3HAYCHUS CTETeHEH BUaa a” (a — mo0oe paluoHaAIbHOE
YHCIIO, 1 — HATYPAJIbHOE YHUCIIO).

IHoHMMAaThL CMBICIT 3aMTUCH OOJIBIIINX YUCET C TTIOMOIIIBIO
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3aBUCUMOCTH. [Ipsmas
u oOpartHasi
IPOMOPLUOHAIBHOCTH

JECATUYHBIX Ipo0ei 1 ctenenei yncna 10, npuMeHsiTh UX
B PEAJIbHBIX CUTYAIUX.

IIpuMeHATH TPU3HAKU ACTUMOCTH, PA3JIOKEHUS Ha
MHOXHUTEIU HATyPaIbHBIX YUCET.

Pemathb 3a1a4u Ha 4aCTH, IPOLIEHTHI, TPOTIOPLIHH,

Ha HaXO0XXJIeHUE ApoOu (TIPOLIEHTa) OT BEIMUUHBI U
BEJIMYHHBI TI0 €€ IPpOoOu (MPOIICHTY), TpoOH (TIPOIEHTA),
KOTOPBIN COCTABIISIET OJIHA BEJIMYMHA OT APYTOM.
IIpuBoaAUTH, pa30UpPaTh, OLEHUBATH PA3TMYHBIC PEIICHUS,
3alUCHU PEIIEHUN TEKCTOBBIX 3a4ay.

Pacno3HaBaTh ¥ 00bSICHATD, ONIUPASICh HA ONIPEACIICHUS,
MPSIMO MPONOPIIMOHAIIBHBIE U OOPaTHO HNPONOPIIMOHATBHEIE
3aBUCHUMOCTH MEXIY BEJIMYMHAMU; NPUBOAUTH NPUMeEPHI
ATUX 3aBUCUMOCTEN U3 PEaibHOTO MUPA, U3 APYTUX YUECOHBIX
MPEAMETOB.

PemiaTh npakTuKo-OpUEHTUPOBAHHBIE 33]]a4K Ha Ipo0H,
MPOIIEHTHI, TPSMYIO U OOPATHYIO MPONOPIIMOHAIBHOCTH,
PONOPIIHI

AnreOpanyeckue
BBIPKCHUS

27

bykBenHbie
BBIPAYKEHHUS.
[TepemenHsIe.
JlomycTumeble
3HAYCHUS
IIEPEMEHHBIX.
DOopMyIIBI.
ITpeobpazoBanue

OBaanersb anredpanyecKoil TEPMUHOIOTHEH M CUMBOJIUKOM,
NPUMEHSITh €€ B IIPOLIECCE OCBOCHUS yUeOHOT0 MaTepuara.
HaxoauTh 3HaueHus1 OyKBEHHBIX BBIPAXKEHUHN MPU 33]JaHHBIX
3HAYCHUSX OYKB; BBITIOJIHATH BBIYUCICHUS IO popMyTam.
BoinoaHsaTs npeobpa3oBaHus 1ETOTO BRIPAKEHUS

B MHOTOWIEH MPUBEJEHUEM MOTOOHBIX CIIaraeMbIX,
PaCKpBITUEM CKOOOK.

BbINOJIHATH YMHOXEHHUE OJTHOYJICHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAKECHU,
PacKpbITHE CKOOOK
Y IPUBECHUE

1M0I00HBIX ClIaraeMbIX.

CBoiicTBa cTCIIEHN
C HAaTypaJbHbIM
MoKa3aTeyieM.
MHOro4JIeHbI.
Cnoxenne,
BBIYMTAHUE,
YMHOXEHHE
MHOT'OYJICHOB.
Dopmyiibl
COKpPAILIEHHOTO
YMHOKEHHS.
Paznoxenue
MHOT'OUJICHOB
Ha MHO>KHUTEIIH

¥ MHOTOYJICHA HA MHOTOYJICH, MPUMEHSITh (OPMYJIbI
KBaJ[paTa CYMMBI M KBaJipaTa pa3HOCTH.

OcyuiecTBASTH PA3I0KEHNE MHOTOUJICHOB HA MHOKUTEITH
IyTEM BBIHECEHHS 32 CKOOKU OOIIETO MHOKUTEIISA,
npuMeHEHUs (HOPMYJIIBI PAa3HOCTH KBaJAPATOB, GOPMYIT
COKPAIIEHHOTO YMHOKCHHSI.

IIpuMeHsaTH TpeoOpa3oBaHNE MHOTOUICHOB JIJISL PEIICHUS
Pa3JIMYHBIX 3aJla4 U3 MaTEMATUKH, CMEKHBIX TIPEJIMETOB,
U3 pEATbHOU MPAKTUKH.

3HAKOMHUTBHCS C HCTOPHEl pa3BUTHS MaTEMaTHKU

ypaBHeHI/I}I H HCPABCHCTBA

20

VYpaBHeHUE, TpaBUiia
npeoOpa3oBaHuUs
ypaBHEHMUS,
PAaBHOCUIIBHOCTD
YPAaBHEHUM.
JInHelHoe ypaBHEHUE
C OJIHOM IIEPEMEHHOM,

Pemars iMHEHOE ypaBHEHUE C OHOW MEPEMEHHOM,
NPUMEHSAS MPABUJIA IEPEX0A OT UCXOJHOTO YPABHEHUS

K PaBHOCUJIBHOMY €My 00Jjiee MpOCTOro BUA.

IIpoBepsAaATh, ABISETCS JIU KOHKPETHOE YHCIIO KOPHEM
YPaBHEHUS.

IHoxdupaTs mpuMepkbI Map YUCE, ABIISIIOMINXCS PEIIEHUEM
JIMHEWHOTO YPABHEHUS C IBYMsI IEPEMEHHBIMH.
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pELICHUE JTUHEUHBIX
ypaBHeHU. Pemienue
3a/1a4 ¢ MMOMOUIBIO
YPaBHEHUM.

JInHetHoe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema AByx
JIMHENHBIX YPABHCHUN

CTpouTh B KOOPJAMHATHOMN TJIIOCKOCTH rpauK TUHEHHOTO
YPaBHEHUS C IByMsI IEPEMEHHBIMHU; MOJIb3YsICh IPpapUKOM,
NPUBOAUTHL IPUMeEPbI PEIICHUS YPaBHEHUS.

HaxoauTthb permenre CUCTEMBI IBYX JUHEUHBIX YPABHEHUN
C ABYMsI IIEPEMECHHBIMU.

CocTaBisTh U pelIaTh YPaBHEHUE U CUCTEMY
YPaBHEHMH 110 YCIOBUIO 3a/1a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/J1a4H I10JIYYEHHBIN
pe3yabrar

C IBYMsI
[IEPEMEHHBIMU
Koopaunate! u rpadukm. 24 Koopnnnara Toukn N300paxaTh Ha KOOPIUHATHON MPSIMOMN TOUYKH,
DyHKIMN Ha npsAMOW. UUCIIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAUHATAM, JIyYHd, OTPE3KH,
MIPOMEXKYTKH. MHTEPBaJIbL; 3alUCHIBATh UX HA aNreOpanvyeckoM s3bIKe.

Paccrosnue mexnay
JABYMsI TOUKaMH
KOOPJWHATHOU
IPSMOW.
[IpssmoyronbHas
CHCTEMa KOOPJIMHAT
Ha TJIOCKOCTH.
[Tpumepsi rpadukoB,
3aJJaHHBIX
dbopmynamu.
Yrenue rpaduxos

OTMeuaTh B KOOPAUHATHOM IJIOCKOCTH TOUYKHU

10 33JIaHHBIM KOOPAWHATAM; CTPOUTH TPaPUKN HECIOKHBIX
3aBUCHUMOCTEH, 3aJJaHHBIX ()OPMYJIaMH, B TOM YHCJIE

C MMOMOIIBIO0 UGPPOBBIX JTAOOPATOPHUH.

IIpyuMeHsITH, M3y4YaTh NMPEeUMYLIECTBA,
HHTEPHPETUPOBATH TpahUUECKHI CITIOCOO MPEACTABICHUS
U aHaJu3a pa3HOoOOpa3HOM )KU3HEHHON MH(POpMAIUH.
OcBauBaTthb MoHsATHE (PYHKITNHU, OBIAICBAThH
(GYHKITMOHATBLHON TEPMUHOIOTHEH.

Pacno3naBarth JIuHeHYy0 QYHKIMWO y = kx + b,
OIMCHIBATH €€ CBOMCTBA B 3aBUCHMOCTH OT 3HAYCHHI
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peabHbIX
3aBUCUMOCTEM.
[TonsiTue pyHKUUU.
I'padux pyHKIIHN.
CaoiicTBa QpyHKIUH.
Jluneitnas GyHKIMS.

k03¢ puIeHToB k u b.

Ctpoutsb rpadpuku quHeHOW QyHKIMH, yHKINHA ) = | X |.

Hcnoab3oBaTh HU(pPOBBIE PeCypPChI 11 TOCTPOEHUS
rpagukoB GYHKIIUN U U3YUEHUs UX CBOMCTB.
IIpuBoauTh NpUMeEpPHI IUHENHBIX 3ABUCUMOCTEN

B peaJIbHBIX MpOLIEccax U SIBICHUAX

YACOB I10 ITPOTPAMME

[TocTpoenue rpaduka
JUHEHHON PyHKIUH.
I'paduk GpyHkimm
y =lx|
[ToBTOpeHue n 00001ICHNE 6 IToBTOpEHNUE BriOMpaTh, NPUMEHATH OLIECHUBATH CIIOCO0BI CPAaBHEHUS
OCHOBHBIX TTOHSITHH Yrcell, BBIYMCIICHU, TpeoOpa30BaHUil BbIPAXKECHHUI,
¥ METOJIOB Kypca peleHus: ypaBHEHUH.
7 xnacca, 000011eHne OcymecTBJIATH CAMOKOHTPOJIb BBITOJHIEMbBIX J€HCTBUN
3HaHUU U CaMOTMPOBEPKY pe3yJibTaTa BHIYUCICHUIH,
npeoOpa3oBaHUM, MOCTPOCHUH.
Pemath 3a1a4uu U3 peasbHON KU3HH, MPUMEHSATH
MaTeMaTH4YeCKue 3HAHMA JIs peIIeHuUs 3a1a4 U3 IPYTHX
PEIMETOB.
PemaTh TeKCTOBBIE 32/1a4H, CPABHMBATH, BLIOUPATH
CIoco0bI PeIICHU 3a/1a41
OBIIEE KOJIMYECTBO 102
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8 KITIACC

KBanparasie kKopHH

n3 yucia. [lonstue
00 uppaIrmoHaITbHOM
yucne. JlecsTuanpie
PUOTVHKEHUS
HppALMOHATEHBIX
qyuced.
JlencTBUTEbHBIE
yucna. CpaBHEHUE
JIEMCTBUTEIbHBIX
quced.

YpaBHeHUE BUAA

x? = a.

CaoiicTBa
aprupMeTHIECKUX

KBaJIPATHBIX KOPHEH.

[Ipeobpa3oBanue
YHCIIOBBIX
BBIPAKEHU,
COJIepIKaluX
KBaJIpaTHbIE KOPHU

HaumenoBanue paznena |KonudectBo OcHoBHOE OcHOBHBIE BUJIbI JEATENBHOCTH O0YYAIOIIHUXCS
(Temnl) Kypca 4acoB COJICp>KaHUE
Hucia v BBIYHUCIIEHUS. 15 KBanparnsiit KopeHb DopMyJIMPOBATH ONpeAeIeHUe KBAIPAaTHOTO KOPHS

U3 4ucia, apuhMEeTHIECKOro KBAJPATHOTO KOPHSI.
IIpuMeHATH ONepalnio U3BJICYEHUS KBAIPATHOIO KOPHS
U3 YHCIIa, MCTOJIB3YH ITPU HEOOXOIUMOCTH KAJIbKYJIATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHHUBaTh U YHOPSAA0YMBATH PALlOHAJIbHbBIC

Y UPPalMOHAIIBHBIE YHCIIA, 3aITUCAHHBIE C TOMOIIIBIO
KBaJIPaTHBIX KOPHEU.

HMcciienoBaTh ypaBHEHHE X° = @, HAXOAUTH TOYHBIE

U IpuOIMKeHHbIE KOpHU TIpH a > 0.

HccaenoBatb CBOMCTBA KBAAPATHBIX KOPHEU, ITPOBOIS
YHUCIIOBBIE SKCIIEPUMEHTHI C UCTIOJIb30BAaHUEM KAIIbKYISTOPA
(koMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETHUECKUX KBAPATHBIX
KOpHEW; MPUMEHSTh UX JUIsl IPeoOpa30BaHUs BbIPAXKECHHUI.
BoInosHATH NPeo0dpa30BaHUs BEIPAXKEHUN, COJEPKAINX
KBaJpaTHbIC KOPHHU.

Bripa:xxaTh nepeMeHHbI€ U3 TEOMETPUUYECKUX U PU3ZUIECKUX
dbopmyL.

BoeIyucasiTb 3HAaYEHHUS BBIPAKEHUM, COACPKALINX
KBaJpaTHbIC KOPHU, UCTIOJIb3YS IPU HEOOXOIUMOCTH
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KaJIbKYJISITOP.
Hcnoab3oBath B X0/ pelIEHUs 3a/1a4 3JIEMEHTApHbIE
IIPE/ICTaBIICHUS, CBI3aHHBIC C MPUOIMKEHHBIMUA 3HAUCHUSIMHU
BEJIMYMH.

3HAKOMHMTBHCH C UCTOPHUEI PA3BUTHUSI MATEMATUKH

Ywnciia v BEIYUCIIEHUA.

CrereHs ¢ HEIbIM

@opMyIMPOBATH ONPeaeJeHHe CTEIIEHHU C IIETbIM

CreneHsb ¢ UeIbIM MTOKa3aTeNIEM. MTOKAa3aTeJIEM.
[TOKa3aTeJIEM CranpapTtHas 3anuch IIpeacTaBiasiTh 3alUCh OOJBIINX U MAJIBIX YHCEII
YHUCIIa. B CTaHJAPTHOM BUJIE.
Pa3mMepbr 00bEeKTOB CpaBHUBATB YKCJIa U BEJIMYUHBI, 3aHCAHHBIE
OKpY>KaroIlero Mupa C ucroib3oBaHueM crenenu 10.
(OT BIEMEHTapHBIX Hcnonb30BaTh 3aNIUCh YUCE B CTAHAAPTHOM BHUJIE
YaCTUIL TSl BBIPXKEHUST Pa3MEePOB OOBEKTOB, IJIUTEIbHOCTH
110 KOCMHYECKUX IIPOLIECCOB B OKPYIKAIOLIEM MHUPE.
00BEKTOB), DopMyIMPOBATH, 3alIUCHIBATH B CHMBOJIHYECKOH (hopme
JUTUTETBHOCTD Y WJUTKOCTPHPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
IIPOLIECCOB C LEJIBIM IOKA3aTENEM.
B OKkpy»atoiieM Mupe. | IIpumeHsiTh cBoiicTBa CcTENeHU JUTsl MPeoOpa3oBaHUs
CBolicTBa CcTENEHU BBIPAKEHUM, COJIEPKALIUX CTEIIEHU C LEIbIM IT0KA3aTEJIEM.
C LIEJIbIM ITOKa3areeM | BbINOJMHATHL JeMCTBUSA C YKCIIaMU, 3alTMCAHHBIMU
B CTaHJapTHOM BHJE (YMHOXEHUE, ICJICHUE, BO3BE/ICHHUE
B CTCIICHB)
Anrebpanyeckue KBagpartubiit Pacno3HaBaTh KBaIpaTHBIN TPEXUJIEH,
BhIpakeHus. KBanpaTHbiit TPEXUJIEH. YCTaHaBIMUBATh BO3MOXHOCTb €r0 Pa3JIOKECHUS
TpeXusieH Pasznoxenne Ha MHOKUTEJIH.
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KBaJI[PaTHOTO
TpexuJieHa
HA MHOYKUTENN

PackiaaabiBaTh HA MHOKUTEJIM KBAIPATHBIA TPEXWICH
C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM

AnreOpandeckue
BBIPAKCHHUSL.
AnreOpandeckas 1poOb

15

Anrebpanyeckast
TPOOb.
Jlormyctumeble
3HAYCHUS
NIEPEMECHHBIX,
BXOISATITIX

B aJire0Opanveckue
BBIPKEHUSI.
OcCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokpareHue
Ipooeii.
Cnoxenne,
BBIYHUTAHNE,
YMHOXEHUE

U JIeJICHUE
anredpandecKux
Ipooei.
[IpeobpazoBanue
BBIPAKECHU,
COJIEpIKaIIUX
anrebpanvecKue
apoou

3anuceIBaTH aNreOpandecKre BhIPaKEHHUS.

HaxoauTs 06:1acTh onpeeneHus pauoHaIbHOTO
BBIPAXKECHHUSL.

BbINOJIHATH YHUCIIOBbIE MOJCTAHOBKH U BBIYMCJIATH
3Ha4Y€HUE APOOU, B TOM YHUCIIE C MOMOIIbIO KaJbKYJISATOPA.
@opmMyTHPOBATH OCHOBHOE CBOMCTBO alNreOpandeckoi
IpoOu 1 MPUMEHSITh €ro JJis peoOpa3oBaHust IpoOeH.
BbInoJIHATH JeiicTBHUS C anredpandecKuMu ApoOsiMu.
IIpuMeHSATH Npeodpa3oBaHUA BEIPAKCHUM IS PELICHUS
3a/1a4.

BoipaxkaTh nepemenHble 3 Gopmyn (GU3HIECKUX,
reOMETPUYECKUX, OMTMCHIBAIOIINX OBITOBBIE CUTYAIIUN )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparHoe Pacno3zHaBaTh KBaJpaTHbIE YPABHECHHS.

KBaapaTHbIE ypaBHEHMUS ypaBHenue. Heronmnoe | 3anumcbiBath opMyJ1y KOpHEH KBaIpAaTHOTO YpaBHEHUS;
KBaJpaTHOE pelmiaTb KBaJApaTHbIe YPABHEHUS — [10JIHBIE U HEIIOJIHBIE.
ypaBHenue. Dopmyna IIpoBoauTth npocreimue MCcJIeI0BAHUA KBAJIPATHBIX
KOpHEN KBaJpaTHOIO YPaBHEHUM.
ypaBHeHus. Teopema Pemiatb ypaBHEeHUs, CBOISAIIMECS K KBaJAPATHBIM,
Buera. C TIOMOIIIBIO MPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.
Pemenne ypaBuenuu, Ha0arwoaaTh 1 aHATU3MPOBATH CBSI3b MEXTY KOPHIMU
CBOISAIIMXCS 1 K03 (HULIMEHTaAMH KBAaIPaTHOTO YpaBHEHUS.
K KBaJIpaTHBIM. ®opmyaupoBath Teopemy Buera, a Takxe 00paTHyIO -
[Ipocreitine fpoOHO- | TeOpeMy, IPUMEHATh ATH TEOPEMBI JUIsl pEIICHUs 3a/]1a4.
panoOHaJIbHBIC Pemiath TeKkcTOBBIE 321a4H aNTeOpanuecKuM CIIOCOOOM:
YpaBHEHUS. HEPEXOJIUTh OT CJIOBECHON (POPMYIIMPOBKH yCIIOBUS 3a7aun
Perienne TeKCTOBBIX K aJire0pandecKkoil MOJIeNIN Iy TEM COCTaBJICHUS] YPaBHEHUS;
3a/1a4 ¢ MTOMOUIBIO pemaTh COCTaBIICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
KBaJPATHBIX pe3ynbTar.
yYpaBHEHUI 3HAKOMUTBCS C HCTOPHEN pa3BUTHUS AITEOPHI

YpaBHEHUS U HEPABEHCTBA. 13 JIuHeHOe ypaBHEHUE Pacno3HaBaTh JIMHENHbBIC YPABHEHUS C IBYyMS

Cucrembl ypaBHEHNN C AByMs IIEPEMEHHBIMHU.

MIEPEMEHHBIMU, €T0
rpaduk, mpuMepbl
penieHns ypaBHEHUN
B LIEJIBIX YHCIIAX.
Pemenune cucrem aByx
JIMHEWHBIX YPaBHEHUU
C AByMs

Ctpoutsb rpaduky TUHEHHBIX YPABHEHUH, B TOM YHUCIIC
HCI0JIb3Yys HU(POBbIE pecypcehl.

Pa3ziiuuarth napajuienbHbIE U IEPECEKAIOIINECS TPAMBIE
10 UX YPAaBHEHUSIM.

Pemars crucTtemsbl IBYyX JIMHEWHBIX YPABHEHUM C IBYMS

MIEPEMEHHBIMU MTOJACTAHOBKOU U CII0KEHUEM.

PemaTh npocreiiime CUCTEMBI, B KOTOPBIX OHO
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TepEMEHHBIMU.
[Tpumeps! penieHus
CHCTEM HEJIMHEHUHBIX
YpPaBHEHUM

C IByMsI
MEPEMEHHBIMU.
['padpuuaeckas
WHTEpIpeTaIus
ypaBHEHUS

C IByMsl
NIEPEMEHHBIMU

U CUCTEM JMHEHHBIX
YPaBHEHHU C JIByMs
MePEMEHHBIMU.
Peimenue TeKCTOBBIX
3aJ1a4 C IIOMOIIbIO
CHUCTEM ypaBHEHUM

Y3 YPABHEHHM HE SIBIIACTCS JTUHECUHBIM.

IIpuBoauTh rpapuuecKyr0 MHTEPIPETAUUIY PENICHUS
YpaBHEHUS C IByMsI IEPEMEHHBIMU U CUCTEM YPAaBHEHUM
C IBYMSI IIEPEMEHHBIMM.

Pemarthb TekcTOBBIE 3aaUM AJIreOpandecKuM CriocoooM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrtaa

12

YwucioBwie
HEPaBEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JInHeHbIe
HEPABEHCTBA C OJTHOM
MIEPEMEHHON U UX
petienne. CucTemsl

®opMyJIMPOBATh CBOMCTBA YHCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOW MPSIMOM, J0KA3bIBATH
anredpanyvecku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
Pemarsp IMHEHBIE HEPABEHCTBA C OAHOW MEPEMEHHOM,
n300paxaTh pelIeHNEe HEPABEHCTBA HA YHCIIOBOM MIPSMOM.
PemaThb cucTeMbl JIMHEMHBIX HEPABEHCTB, N300paxaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YMCIIOBOU MPSIMOM
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JINHENHBIX HEPABEHCTB
C OHOM IEPEMEHHOU
Y UX pPELICHUE.
N3obpakenue
peUIeHUs JIMHEHHOTO
HEPABEHCTBA U UX
CUCTEM Ha YUCIOBOM
IPSMOU

QyHKIUN.
OCHOBHBIE TOHITHUSA

[TonsiTne pyHKUIMU.
OObnacTb onpeneneHus
Y MHO>KECTBO
3HAUYEHUN (QYHKIIHH.
CriocoObl 3a1aHus
GyHKIMIMA.

I'padux pyHKIHM.
CaoiicTBa (yHKIIUH,
UX OTOOpaxKeHue

Ha rpaduke

Hcnoab3oBath (QyHKIMOHATIBHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

Boiuncasitb 3HaueHust QYHKIMM, 3a1aHHBIX

dbopmysamu (mpu HEOOXOTUMOCTH UCIIOIb30BaTh
KaJIbKYJISITOP); COCTABJSATDH TA0IHIbI 3HAYEHU I

byHKIMN.

CTtpouthb no Toukam rpagpuku QyHKITHH.

OnuceIBaTh cBOMCTBA (DYHKIIMU Ha OCHOBE €€
rpauuecKoro npeICTaBICHuUs.

Hcnoab3oBath GyHKIMOHATIBHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

HccaenoBathb npuMepsl rpaduKoOB, OTPAKAIOIINX PeabHBIC
IPOLIECCHI U SIBJICHUS.

IIpuBOAUTH NPUMeEPBI IPOIIECCOB U SIBJICHUM C 38JJaHHBIMU
CBOWCTBaMH.

Hcnoab3oBaTh KOMIBIOTEPHbIE NPOTPAMMBbI

JUTSI TOCTPOEHUs TpauKOB (PYHKIMI U U3yUYEeHHUS

VX CBOWCTB
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D yHKIUU.
Yucnossle pyHKINN

Yrenue u noctpoeHue
rpadukoB QyHKIHIA.
[Tpumeps! rpadukos
GbyHKITUH,
OTpaXaIoIIUX
peanbHbIe MTPOIIECCHI.
OyHKIMH,
OITMCHIBAIOIIIUE
IpSAMYIO U OOpaTHYIO
MPOTOPIMOHAIbHBIC
3aBUCHUMOCTH, UX
rpadukH.

I'paduk GpyHkun
y=2

DOyHKIUU
y=x,y=x,
y=vx, y=|x|;
rpaduaeckoe
pellIeHUE YPAaBHEHU
Y CUCTEM ypPaBHEHHUM

HaxoauTs ¢ nomoumbio rpagpuka GyHKINUN 3HAYEHUE OJTHOU
Y3 paCCMATPUBAEMBIX BEJIMYHH 110 3HAYECHUIO APYTOH.

B HeCn0XKHBIX cilyyasx BbIPaxaTh (POPMYJI0H 3aBUCUMOCTH
MEXKy BEIMYMHAMM.

OnuchIBaTh XapakTep U3MEHEHUS OTHOW BEJTMYMHBI

B 3aBUCUMOCTH OT U3MEHEHUS JIPYTOil.

Pacno3naBaTthb BUIbI U3y4aeMbIX (DYHKITUH.

IHoka3bIBaTh CXeMaTHY€CKH TOJ0KEHUE HA KOOPAUHATHOM

IJIOCKOCTHU rpaduKoB QyHKIMH BUAA: y = X%,y = X°,

vy =vx, y = |x|.

Hcnonb30BaTh QyHKIMOHAJIBHO-TPadUUECKHUE
NMpeACTABJICHUSA JIJIS PELIEHUS U UCCIIEIOBAHUS YPABHEHHU I
Y CUCTEM YPaBHEHMUM.

IIpumensaTs ungpoBbie pecypcehl LI IOCTPOCHUS
rpagukoB GyHKITUN

[ToBTOpeHue u 06001IeHIE

[ToBTOpEHUE
OCHOBHBIX NOHATHUH
Y METOJIOB KypCOB
7 1 8 KJ1accoB,
000011IeHE 3HAHUH

Bbi0upaTh, NPpUMEHSATH, OLEHUBATH CIIOCO0OBI CPABHEHUS
YHCeJl, BRIUUCIECHUH, TPe0Opa30BaHMI BEIPAKEHUN, pELICHUS
YPaBHEHUM.

OcyuiecTBJIATH CAMOKOHTPOJIb BBITTOIHAEMbIX JIEHCTBUN

Y CaMOIPOBEPKY pe3yJIbTaTa BEIYUCICHUN, TPeoOpa30BaHuUi,
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IIOCTPOEHUM.

Pemars 3aga4u U3 peajibHOM KU3HU, IPUMEHATH
MAaTeMaTHYECKUE 3HAHUS ISl PELIEHUs 3a11a4 U3 APYTUX
IIPEAMETOB.

Pemarth TeKkCTOBBIE 321241, CPABHUBATH, BLIOUPATH
CIOCO0BI PEILICHUS 3a]1a41

OBLIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102
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9 KJIACC

HaumenoBanue paznena  |KommuecTtso OcHoBHOE OcHOBHBIE BUJIbI JEATEIBHOCTH O0OYYAIOIIHUXCS
(Tembl) Kypca 4acoB COJIEp’)KaHUE
Uucna ¥ BEIYUCIICHUS. 9 PaunonanbHeie uncna, | Pa3zBuBaTh mpeacraBJIeHMs O YKHCIIAX: OT MHOXECTBA
JleficTBUTEIbHBIE YHCTIA MppalMOHAJIbHbIE HATypaJIbHBIX YACEI 10 MHOKECTBA I€UCTBUTEIbHBIX YUCEIL.
YKCIIa, KOHEYHBIE O3HaAKOMHTBCSI C BO3MOXXHOCTBIO ITPEICTABIICHHUS
1 OECKOHEYHbIE JEUCTBUTEIBLHOTO YHCIa KaKk OECKOHEUHON AECATUYHON
JECSITUYHBIE JPOOH. IpoOu, MPUMEHSATH ACCITUYHBIC TPUOIKEHUS
MHoxecTBO PalMOHAIIBHBIX U UPPALMOHAIBHBIX YUCET.
JIeNUCTBUTENBHBIX M300paxkaTh NeiCTBUTEIbHBIC YHCIIA TOUKAMHA
YUCEell, KOOPJAMHATHOM IIPSMO.
JeNCTBUTEIbHBIC 3anucbIBaTh, CPABHUBATH U YIIOPAA0YUBATH
qyucia Kak JIEMCTBUATEIILHBIE YUCIIA.
OeCcKOHEeUHbIe BbInOJIHATH, cCOYETast yCTHBIE U TUCbMEHHBIE IPUEMBI,
JECATUYHbBIE APOOH. apudgmMeTnyecKue 1eicTBUS C PAIlMOHAIbHBIMU YHUCIIAMU;
B3auMHO 01HO3HAYHOE | HAXOAMTB 3HAUEHUS CTEIECHEN C UEIbIMU ITOKA3ATEISIMU
COOTBETCTBHUE MEXKIY Y KOPHEW; BBIYMCJISITh 3HAUEHHSI YUCIIOBBIX BBIPAKEHH.
MHO>KECTBOM HonyunTs mpeacraBjieHue O 3HAYUMOCTH
JENUCTBUTENBHBIX JEACTBUTEIBHBIX YUCEII B IPAKTHYECKON JEATEIBHOCTH
YuCeI U MHOKECTBOM YeJI0BEKa.
TOYEK KOOPJAUHATHOM AHAJIM3MPOBATH U JeJATh BBIBOJbI O TOYHOCTH
MIPSIMOH. NPUOJIMKEHUS IEUCTBUTEIIBHOIO YHUCIIA IIPU PEIIEHUU
CpaBHeHue 3ajad4.
JEHUCTBUTEIBHBIX Yrcell, | OKPYIJIATH JEHCTBUTEIbHBIEC YNCIIA, BBINOJIHATH
aprupMeTHIECKUE NMPUKUIAKY PE3yJIbTaTa BEIYUCICHUN, OLEHKY 3HAYCHU I
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JNEUCTBUS

C NEUCTBUTENBHBIMU
YUCIIAMH.
[Tpubmmxennoe
3HAYCHUE BEJIMUUHBI,
TOYHOCTb
MPUOJIKEHHUS.
OKpyrieHHE YuCen.
[Tpukuaka u oreHka

YUCJIOBBIX BBIPAKEHUIA.
3HAKOMHUTBCS C HCTOPHUE pa3BUTUS MAaTEMaTHKU

pE3YIBTATOB
BBIYMCIICHUAN
YpaBHEHHS U HEPABEHCTBA. 14 JIunetnoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH M IPUMEHATH rpaguyecKue
YpaBHEHUS C OJHOMN Pemenne ypaBHeHui, METO/bI [IPU PEIICHUN YPAaBHEHUH, HEPABEHCTB U UX
[MePEMEHHOMN CBOJAIINXCSA CHUCTEM.
K JINHEVHBIM. Pacno3naBars 1einblie ¥ IpoOHbIE YPABHEHHUS.
KBamgpaTtHoe Pemiate JiMHelHbIE M KBAJIPATHBIC YPABHEHUS,
ypaBHeHue. Perienue ypaBHEHUS, CBOJIAIIMECS K HUM, POCTeMIme ApoOHO-
YpaBHEHUH, palMOHAJIbHBIC YPABHEHHS.
CBOZAIIMXCA IIpeanararb BO3MOXHbIE CIIOCOOBI pEIEHUS] TEKCTOBBIX
K KBaJPaTHBIM. 3a/1a4, 00CYKAaTh MX M PeLIATh TEKCTOBBIC 3a/1a41
bukBanpatHsie pa3HbIMU crIoco0amu.
YPaBHEHUS. 3HAKOMUTBHCS € HCTOPHEN Pa3BUTHUSI MATEMATHUKHU
ITIpumeps! perieHus

YPaBHEHUH TpETber
Y YETBEPTOU CTENICHEU
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Pa3JIoKEHUEM
Ha MHOKHUTEJIH.
Pemenne apoGHo-
palMOHAJIBHBIX
YpPaBHECHUM.

Penienune TeKCTOBBIX
3a/1a4 alre0pandecKkum
METOIOM

YpaBHEHUS U HEPABEHCTBA.
CucrtemMbl ypaBHEHUN

14

YpaBHEHHUE C ABYMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHENHBIX YPAaBHEHUN
C AByMs
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHUM, OJTHO

13 KOTOPBIX JUHENHOE,
a Ipyroe — BTOpOu
CTCIICHHU.
['padmueckas
UHTEpIIpEeTalns
CUCTEMBI YPAaBHEHU I

C ABYMs IEPEMEHHBIMMU.
Pemenne TekCTOBBIX

OcBauBaTh ¥ NPUMEHSATH [IPUEMBI PEILIEHHS] CUCTEMBI
JBYX JIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU

Y CUCTEMBI IBYX YPaBHEHMI, B KOTOPBIX OJJHO YpPaBHEHUE
HE SIBJISIETCS JIMHEHHBIM.

Hcnoan3oBath GyHKIMOHAIBHO-TpapUUeCcKue
IPEJICTaBICHUS AJIs1 pellleHUs] U HCCJIeJOBAHNS YPaBHEHUI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
areOpanveckumM criocoOOM: MepexoAnuThb OT CIOBECHON
(bopMyIIMPOBKH YCIOBUSA 337a4u K anreOpandeckoil Moaenu
IIyTEM COCTaBJICHUS CUCTEMbI YPaBHEHUII; pemaTh
COCTAaBJICHHYIO CUCTEMY YPaBHEHHIl; HHTEPIPETUPOBATH
pe3yibTar.

3HAKOMHUTBCS C HCTOPHUE pa3BUTUS MAaTEMATHKU
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3a/1a4 anreOpandecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnoseie Yurarsh, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BAaTh CHMBOJIMKY U TEPMHUHOJIOTHIO.
CBONCTBA. BoinosaHaTh mpeoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATh
JIuneiinbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpaBEHCTBA Pacno3HaBaTth JIMHEHHBIC U KBaJApaTHHIE HEPABEHCTBA.
C OJHOY IEPEMEHHOM PemiaTe nuHElHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
Y UX PELICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINX
CucreMbl TMHEUHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJTHOU ITOJIy4YEHHBIE PELLICHUS.
NEPEMEHHON U UX MN300paxkaTh perieHre HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB
pelLICHuE. Ha YHCJIOBOU NPSMOM, 3alIUCHIBATH PELIEHUE C TOMOLIBIO
KBagpartusie CUMBOJIOB.
HEPABEHCTBA U UX PemaTh kBajipaTHbIC HEPABEHCTBA, UCTIOJIB3YS
peuieHue. rpaduyueckue npecTaBIeHuUs.
I'padpuueckas OcBauBaTh U NPUMEHATH HEPABCHCTBA ITPU PEIICHUH
WHTEPIIPETALUS Pa3IMYHBIX 3a]1a4, B TOM YUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYyMs
MIEPEMEHHBIMU
DyHKIMN 16 KBagparnunas Pacno3naBath BUIbI U3y4aeMbIX (YHKIIHIA;

byHKIH, ee rpaduk

u cBolicTBa. [lapaborna,
KOOPJIMHATHI BEPIITHHBI
napa0boJibl, OCh

WLJIIOCTPUPOBATH CXeMATH4Y€CKH, 00 bSCHATH
pacmnoyiokeHne Ha KOOPAMHATHON TIOCKOCTH rpaduKoB

k
GyHkumii Buga: y = kx,y = kx + b,y = _,y = x°,
X
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CUMMETpPHUH NapadoIbl.

I'padpuixu pyHKIMIA:
y =k,
y = kx + b,
k
Y= —
X
y =x,
y =X,
y =vVx,
y = lx

y = x> y =+/x, y = | x| B 3aBHCHMOCTH OT 3HAUYCHHUiI
KO3 (UIIMEHTOB; OMUCHIBATH X CBOWCTBA.
Pacno3naBaTth KBaJipaTUYHYIO (PYHKIUIO IO pOpMYyIIE.
IpuBoauTH NPUMEPBI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peanbHOU KU3HU, PU3UKHU, TEOMETPHH.

BoisiBasiTH 1 0000111aTH 0COOEHHOCTH rpaduka
KBaJpaTH4HOM QyHKIMK y = ax’> + bx + c.

CTpouTh M N300paKaTh CXeMATHYECKHU rpaPuKu
KBaIPAaTUYHBIX (DYHKITUH, 3a1aHHBIX (hOpMyTIaMu BUA
y=axt,y=ax* + q,y = alx + pP?,y = ax* + bx + c.
AHAJIU3MPOBATH U IPUMEHATH CBOMCTBA U3YUYCHHBIX
GyHKUMNA 1s1 UX TOCTPOEHUS, B TOM YHCJIE€ C TOMOIIBIO
U (POBBIX PECYPCOB

HuciioBrie
IOCJIEI0OBATEILHOCTH

15

[TonsiTue yncnoBoun
MIOCJIE/I0BATEIBbHOCTH.
3anaHue
MOCJIEI0BATEILHOCTH
PEKYPPEHTHOU
dhopmyoit

1 popMyI10ii n-r0O
YJieHa.
Apudpmernyeckas

U TEOMETpUUECKas
MIPOTPECCUH.
DOopMyJIbI 71-TO YJIEHA
apupMeTHuIecKon

OcBauBaTh U NPUMEHSATH WHJCKCHBIE 0003HAYCHHSI,
CTPOUTH peueBble BbICKA3bIBAHHS C HCIOJIb30BaHUEM
TEPMHHOJIOTHH, CBA3aHHOMN C MOHSATHEM
MIOCJIeTIOBATEIHHOCTH.

AHanu3upoBaTh GopMyIy n-TO YIeHa
MOCJIEIOBATEILHOCTH WIIA PEKYPPEHTHYIO (hOpMyITy

¥ BBIYHMCJISATH YWICHBI TOCIICIOBATEILHOCTEH, 3aIaHHbIX
TUMU HOpMYyJIaMHu.

YcTranaBaMBaTh 3aKOHOMEPHOCTh B [IOCTPOCHUU
NOCJIEI0BATEIbHOCTH, €CJIN BBIIMCAHBI TIEPBHIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apupMETHUECKYIO U TEOMETPUUECKYIO
IIPOrPECCUU MPH Pa3HBIX CIIOCO0aX 3alaHusl.
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U TEOMETPUUECKOU
IPOTPECCUIA, CYMMBI
NEPBBIX /1 YICHOB.
N3o0pakeHne 4wieHoB
apudmeTrueckoin

U TEOMETPUUECKOU
MIPOrpeCcCur TOUYKaMH
Ha KOOPJIUHATHOMN
IJIOCKOCTH.
JInHenHbIin

Y SKCTIOHEHINATbHBIN
pocT.

CnoxHbI€ POLIEHTHI

Pemarts 3a7auu ¢ UCNOIb30BaHUEM (POPMYJI /2-TO UJIEHA
apru(MeTnyecKoi U reoMeTpUYECKOi POrpeccuil, CyMMbl
IIEPBBIX 71 YJICHOB.

MN300paxkaTh YieHbl NOCIEN0BATENBHOCTH TOUKAMHU

Ha KOOPJMHATHOM IIOCKOCTH.

PaccmaTpuBath npuMepbI NPOLECCOB U IBJICHUH

U3 PEANbHON KU3HU, WIUTIOCTPUPYIOIINE N3MEHEHUE

B apu(PMETHUECKOMN MPOTrPecCuu, B TEOMETPUUECKON
IIPOrPECCHH; U300paKaTh COOTBETCTBYIOLNE 3aBUCUMOCTH
rpaduyecKy.

PemaTe 3aga4um, CB3aHHbBIE C YHCIOBBIMU
IIOCJIEA0BATENBHOCTAMH, B TOM YHCIIE 3a1a49H U3 PEATBHON
YKU3HH C UCTIOJIb30BaHUEM LIU(PPOBBIX TEXHOJIOTHIA
(9MIEKTPOHHBIX TAOIUIL, TPAPUIECKOTO KATBKYISATOPA U T.I1.).
Pemiarb 3a1a4n Ha CIIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3aJ1a4M U3 PEAIbHON IIPAKTUKHU (C UCIIOJIb30BAHUEM
KQJIBKYJIATOPA).

3HAKOMHMTBHCS € MCTOPHUEH Pa3BUTUS MATEMATUKU

[ToBTOpEeHue, 06001IICHNE,
CUCTEMATHU3ALUA 3HAHUI

18

Yucna ¥ BEIYMCICHUSA
(3amuch, CpaBHEHME,
JICUCTBUSA

C 1€ CTBUTEIbHBIMU
YHCJIaMU, YMCIIOBAs
npsMast; IPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIIUH;

OnepupoBarb NOHATUAMM: MHOXKECTBO, IIOJAMHOXKECTBO,
olepalyy HaJl MHOKECTBAMH; MCI0JIb30BaTh IpayuuecKoe
IIPEICTABIICHUE MHOXKECTB JJIs1 ONIMCAHUS PEAJIBHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 IPyTHUX
y4€OHBIX MPEIMETOB.

AKTYaJTu3UPOBATH TEPMUHOJIOTHI0O 1 OCHOBHbIE
NelCTBUSA, CBSI3aHHBbIE C YMCJIAMM: HATYPAIbHOE YHCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JEIUMOCTh HaTypAJIbHBIX

35




OKpYTJICHHE,
npUOIKEHHE,
OLIEHKA; pEeLIeHHE
TEKCTOBBIX 3a/]a4

qyucesl, TPU3HaKK JICJIMMOCTH, 11€JI0€ YUCII0, MOTYJIb YHUCIIA,
OOBIKHOBEHHAS U JIECITUYHAS JPOOU, CTaHIaPTHBIN BU/T
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.
BbInoJHATH AeiicTBUS, CPABHUBATH U YIIOPSIA0YMBATH

apuMeTHIeCcKuM YHClIa, TPEICTABIISATh YMCIIa HA KOOPAMHATHOU MPSMOH,
crocoOom) OKPYIJISITh YKCJIa; BHIMOJHATH MPUKU/IKY H OIIEHKY
pe3yibTaTa BhIUMCICHUH.
Pemath TeKCTOBBIE 3a1aUM ApU(DMETHICSCKIM CTIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoJepsKalue NporeHThbl,
JIOJIM, YaCTH, BRIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMs — PACCTOSHHUE, [IeHa — KOJIMYECTBO — CTOUMOCTD,
00BeM paboOThl — BpeMs — IPOU3BOAUTEIBLHOCTH TPYyAa.
Pa30uparsb peanbHble )KU3HCHHBIE CUTYALIUH,
(hopmyIMpoOBaThH UX HA A3BIKE MATEMATUKH,
HAXOJUTh PEIICHUE, MPUMEHSSI MATEMAaTHYECKHH armapar,
HHTEPNPETHPOBATH PE3yJIbTaT
AnreOpanueckue OnepupoBarb NOHATUSIMU: CTENCHD C LEIBIM
BBIPKEHUS roKasaresieM, apu(MeTHIECKI KBaApaTHBIN KOPCHb,
(mpeobpazoBaHue MHOTOWIEH, ainredpandeckas Apoob, TOXKIAECCTBO.
anredpanvecKux BbInoIHATH OCHOBHBIE [I€iiCTBUSL: BHITIOTHITH PACUCTHI
BBIPAKEHUIA, no opmyiam, mpeoOpa3oBLIBATH IieJbIe, JPOOHO-
JIOITYCTUMBbIE palMoHaJIbHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHSIMH,
3HAYCHHUS) peann30BbIBAThH PA3JIOKEHUE MHOTOUYJICHA HA MHOYKUTEIH,

B TOM YHCJI€ C UCTIOJIb30BaHUEM (OPMYIT pa3HOCTU
KBaJpaTOB U KBaJpaTa CYMMbI U pa3HOCTH; HaXOJAUTh
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JOITYyCTUMBIE 3HAYE€HHSI IEPEMEHHBIX JJI1 APOOHO-
PalMOHAJIBHBIX BBIPAXKEHUM, KOPHEU.
MopeanpoBaTh C TOMOLIBIO (POPMYJT peasibHbIE
IIPOLIECCHI U SIBICHUSA

OyHK1MU (TOCTPOCHUE,
CBONMCTBA U3YYEHHBIX
byHKIHM; Tpaduyeckoe
pelieHre ypaBHeHU! U
UX CHCTEM)

OmnepupoBarb NOHATUAMHU: QYHKIMS, Tpa@UK QYyHKINH,
HyJIA (PYHKITUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MIPOMEKYTKH BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEE

Y HaMEHBIIIee 3HAYCHUS (DYHKITUH.

AHAJIN3HUPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
(GyHKIUH, CTPOUTDH UX rpaduKy.

OnepupoBaTh NOHATHSIMHU: TIPsIMAst MPOTIOPITUOHATBHOCTb,
oOpaTHasi IPOMOPIIMOHATLHOCT, IMHEWHAS (PYHKITHS,
KBajpaTu4Has QyHKIU, napadomna, rurnepoona.
HUcnoab3oBaTh rpaukH U1l ONPENEICHNS CBOWCTB,
MPOIIECCOB U 3aBUCUMOCTEH, JIJIsl pEIICHUs 3371249 U3 APYTUX
y4eOHBIX MPEIMETOB U PEATLHON KU3HU; MOAEJIUPOBATH

C TOMOMUIbIO TPaUKOB peabHbIE IPOLIECCHI U SIBICHUS.
Boipa:kath popmyiaMu 3aBUCUMOCTH MEXIY BeTMUNHAMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM uudgpoBbie
Ne i/m P Konrpoabnsie IIpakTuyeckue (upp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Yucna u BerunciieHus. PaimonanbHbie 25 1 bubmuoreka [JOK
quciia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
A 2 1
JIrCOPAITIECKUE BLIPAKCHILA 7 https://m.edsoo.ru/7f415b90
bubnunoreka [JOK
2 1
YPaBHCHHS H HCPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubnunorexa LIOK
K () 24 1
COPJHHATSL  IpagHKH. DyHKIUHH https:/m.edsoo.ru/7£415b90
bubmuoreka [JOK
HosToperme n 0bobmenne 6 ! https://m.edsoo.1ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 5 0
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8 KUIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmenoBanue pa3iesioB u TeM
NPOrpamMMbl

Uucna u Beruncienus. Ksagparueie KOpHH

Uwncna n BerunciaeHus. CTeneHs ¢ OCJIbIM
IIOKa3aTcJIEM

Anrebpanueckue BbIPAKEHHUS.
KBanpaThslil TpéxuneH

Anrebpanyeckue BbIpaXKEeHHUS.
Anrebpanueckas 1poOb

YpaBHeHus 1 HepaBeHCTBA. KBaipaTHbie
YpaBHECHUS

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHUU

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa
Oynkunu. OCHOBHBIE TOHATUS
OyHkmu. YncinoBbie GyHKINH

[ToBTOpenue n 06o0IIEeHNE

KoanuyecTBo 4acos

Bcero

15

15

15

13

12

102

KoHnTpoibHbIe
padoThI

IIpakTHYecKkue
padoThI

DJIeKTPOHHbIE
(uudgpossbIe)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/71417af8

bubmuoreka [JOK
https://m.edsoo.ru/71417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [JOK
https://m.edsoo.ru/71417af8

bubmuoreka [JOK
https://m.edsoo.ru/71417af8

bu6mmoreka [{OK
https://m.edsoo.ru/71417af8

bubnunoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
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9 KUIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m Konrpoabnsie IIpakTuHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Yucna u BeraucieHus. JlelicTBUTEIbHEBIC 9 bubmuorexa [{OK
qucia https://m.edsoo.ru/7f419d08
VYpaBHEHHUS U HEPABEHCTBA. Y PABHEHMUS C 14 | bubmmorexa [JOK
OJIHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubnmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
.H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBencTsa 6 https://m.edsoo.ru/7f419d08
DVHKII 16 1 bubnnoreka [IOK
Y https://m.edsoo.ru/7f419d08
HucnoBble TOCIEA0BATEILHOCTH 15 1 bubmorexa HOK
A https://m.edsoo.ru/7£419d08
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 | bubmnoreka [IOK
3HaAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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HNOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe
Tema ypoka Konrpoabnsie IIpakTHyeckue A bp

n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE

padoThI padoTsbI
pecypchl

1 IToHsTHE panMOHAIBHOIO YKCIIA 1 https://m.edsoo.ru/f9344fe4
ApudMeTndeckue IeiCTBUA C

2 pud o 1 https://m.edsoo.ru/67d29ebc
parMoOHAIBHBIMUA YU CIaMHU
ApudMeTnueckue IeiCTBUA C

3 pug a 1 https://m.edsoo.ru/12a61fc6
parMoOHAIBHBIMU YHCTIAMU
ApudMeTnueckue IeiCTBUA C

4 pud A 1 https://m.edsoo.ru/d1ed825¢
palMOHAIIBHBIMU YUCIIaMHU
ApudmMeTuueckue IeCTBUS C

5 pu¢ a 1 https://m.edsoo.ru/64d7baab
parMoOHAIBHBIMU YU CIaMHU
ApudMeTndeckue IeiCTBUA C

6 pud g 1 https://m.eds00.ru/7¢666ef9
palMOHAIBHBIMU YUCIIaMHU
CpaBHeHHe, yIIOps10uYnBaHNE

7 p yHopaa 1 https://m.edsoo.ru/ff5¢7a8¢
palMOHAIBHBIX YHUCEIT
CpaBHEHHE, YIOPSIJ0UYNBaHNE

8 P yropsi | hitps:/m.edsoo.ru/37114db1
paIoHaTbHBIX YUCE
CpaBHEHHE, YIOPSIJ0UYNBAHNE

9 p ynopaa 1 https://m.edsoo.ru/cbal49bb
palMOHATBHBIX YUCE
CreneHb ¢ HATYPAIBLHBIM

10 yp 1 https://m.edsoo.ru/5481ee5f
IoKa3arejieM
CreneHb ¢ HATYPAILHBIM

11 yp 1 https://m.edsoo.ru/e61a7dea

IIOKa3aTcJICM
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12

13

14

CreneHb ¢ HATypaJIbHBIM
HoKazaTeseM
CreneHns ¢ HaTypaJIbHBIM
HOKa3aTeIeM

CreneHb ¢ HaTypaJbHbIM
HoKa3areneM

https://m.edsoo.ru/bbd9fce4

https://m.edsoo.ru/1eee9d8f

https://m.edsoo.ru/9¢63e356

15

16

17

Pemenne ocCHOBHBIX 3a/1a4 Ha ApooOH,

MIPOLIEHTHI U3 PeabHOM MPaKTUKU

Perienne oCHOBHBIX 3a/1a4 Ha ApoOH,

MPOLEHTHI U3 PEATbHON MPAKTUKU

Penienre oCHOBHBIX 3aJa4 Ha ,[[pO6I/I,

MPOLEHTHI U3 PEATbHON MPAKTUKU

https://m.edsoo.ru/d4bd3736

https://m.edsoo.ru/e45b6b9a

https://m.edsoo.ru/b23¢8519

18

19

20

21

22

23

24

25

Pemenne ocCHOBHBIX 3a/1a4 Ha ApoOH,

MPOIEHTHI U3 PEAIbHON MPAKTUKH
[IpusHaku AeMUMOCTH, PA3I0KEHUS
Ha MHOXXHUTEIIU HATyPaJIbHBIX YHCET
[Ipu3Haku AeTUMOCTH, PA3I0KEHUS
Ha MHOXXHUTEJIA HAaTyPaAJIbHBIX YHCET
Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHast MPOMOPIIMOHATBHOCTH
Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHast MPOMOPIUOHATEHOCTH
Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHast MPOMOPIUOHATEHOCTH
Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIIMOHATBHOCTH
KonTponbhas pabota no teme
"PanmonanbpHbIe yncia'

https://m.edsoo.ru/d8c56158

https://m.edsoo.ru/fc66dc66

https://m.edsoo.ru/5527¢756

https://m.edsoo.ru/67f1{tb3

https://m.edsoo.ru/ae9c6al3

https://m.edsoo.ru/43¢5631b

https://m.edsoo.ru/774b4b2a

https://m.edsoo.ru/c898bd91

42


https://m.edsoo.ru/bbd9fce4
https://m.edsoo.ru/1eee9d8f
https://m.edsoo.ru/9c63e356
https://m.edsoo.ru/d4bd3736
https://m.edsoo.ru/e45b6b9a
https://m.edsoo.ru/b23c8519
https://m.edsoo.ru/d8c56f58
https://m.edsoo.ru/fc66dc66
https://m.edsoo.ru/5527c756
https://m.edsoo.ru/67f1ffb3
https://m.edsoo.ru/ae9c6a83
https://m.edsoo.ru/43c5631b
https://m.edsoo.ru/774b4b2a
https://m.edsoo.ru/c898bd91

26

bykBeHHBIE BbIpaKE€HUS

https://m.edsoo.ru/93aac6ce

27 dopMmyibl https://m.edsoo.ru/187ac8f4
28 DopMyibl https://m.edsoo.ru/9c791daf
29 Hepenertrisie. Jlonmycrimsie https://m.edsoo.ru/acce84d2
3HAUEHUS IEPEMEHHBIX
[IpeobOpazoBanne OyKBEHHBIX
30 BBIpA)KEHUI, pacKpbITHE CKOOOK U https://m.edsoo.ru/dbeb8f54
MPUBEICHUE TTOJJOOHBIX CIaraeMbIX
[IpeobOpazoBanne OyKBEHHBIX
31 BBIPAKCHUH, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/16d6cc63
MpUBeIeHNE TTOJOOHBIX CIaraeMbIX
[IpeobOpazoBanre OyKBEHHBIX
32 BBIPAKEHUH, paCKpbITHE CKOOOK 1 https://m.edsoo.ru/9138843a
MpHUBeIeHNE TTOJOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
33 BBIPKEHUH, PACKPBITHE CKOOOK 1 https://m.edsoo0.ru/365491cd
MIPUBEJICHUE TTOJIOOHBIX ClIaraeMbIX
34 CBOFHCTBA CTCICHH C HATYpAIbHbIM https://m.edsoo.ru/6¢c2c38ad
MoKasaTelieM
35 CBolicTBa CTEMEHH C HATYPATIbHBIM bu6nuoreka [IOK
IOKa3aTeiemM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmorexa [[OK
IOKa3aTeeM https://m.edsoo.ru/7f4218be
37 MHorouieHsl https://m.edsoo.ru/82f3b41d
38 MHorouieHsl https://m.edsoo.ru/31f8695b
39 (HIONEHHE, BIHUTAHNE, YMHOKCHHE https://m.edsoo.ru/b8efe5b6
MHOTO4JICHOB
40 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE https://m.edsoo.ru/9ee9eS5af

43


https://m.edsoo.ru/93aac6ce
https://m.edsoo.ru/187ac8f4
https://m.edsoo.ru/9c791daf
https://m.edsoo.ru/acce84d2
https://m.edsoo.ru/dbeb8f54
https://m.edsoo.ru/16d6cc63
https://m.edsoo.ru/9138843a
https://m.edsoo.ru/365491cd
https://m.edsoo.ru/6c2c38ad
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/82f3b41d
https://m.edsoo.ru/31f8695b
https://m.edsoo.ru/b8efe5b6
https://m.edsoo.ru/9ee9e5af

MHOTI'OYJICHOB

CJIO)KGHI/IG, BbBIYUTAHUC, YMHOXCHUC

41 https://m.edsoo.ru/46584acf
MHOTOYJIECHOB
C

42 JTOPCHHUC, BEIMHTANNIE, YMHOMCHHC https://m.edsoo.ru/d11{97af4
MHOTOYJICHOB
do COKpaNIEHHOro

43 PMYJIbL pattertor https://m.edsoo.ru/d9¢7deb5
YMHOKCHHS
do COKpaNIEHHOI0

44 PMYJIBT patietHor https://m.edsoo.ru/6e7de53¢
YMHOXKCHHS
do COKPaNIEHHOI0

45 PMYJIBL CORpATIeHHOT https://m.edsoo.ru/1e63f25¢
YMHOXKEHHS
do COKPAaNIEHHOI0

46 PMYJIBL CORpATIeHHOT https://m.edsoo.ru/1e33ad77
YMHOKCHHS
do COKpaNIEHHOI0

47 PMYJIBT patietHor https://m.edsoo.ru/cc74alc5
YMHOXKCHHS
Pa3noxeHne MHOTOWIEHOB Ha

48 https://m.edsoo.ru/7ab3d68f
MHOKUTEN
Pa3noxeHne MHOTrO4WIEHOB Ha

49 JIOFCHHE MHOTOMICHOB H https://m.edsoo.ru/b75487fd
MHOXHWUTEITN
PaznoxxeHne MHOro4JIeHOB Ha

50 : HAE MHOTOHICHOB 1 https://m.edsoo.ru/3¢39faa7
MHOXHUTEITN
Pa3noxeHne MHOTOWIEHOB HA

51 https://m.edsoo.ru/a65bf4e2
MHOKUTEN
KontponsHaasg padora 1mo teme

52 HIPOJIbHAA paboTa Mo TeM https://m.edsoo.ru/8e555bab
"Anrebpanyeckue BeIpaKeHus"
YpaBHeHue, mpaBuia

53 npeoOpa3oBaHUs ypaBHEHUS, https://m.edsoo.ru/c24¢5497

PaBHOCUJILHOCTh ypaBHEHUM
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JIuHeiHOe ypaBHEHHE C OJJHON

54 MePEMEHHOM, pelIeHUE TMHEHHBIX https://m.edsoo.ru/f865b539
ypaBHEHUH
JIuHelHOe ypaBHEHHE C OJJHOM

55 MEPEMEHHOM, pEIICHUE JTUHENHBIX https://m.edsoo.ru/4f1a8771
YpaBHEHUH
JIuneliHoe ypaBHEHME C OQHOU

56 MIEPEMEHHOM, PEIICHUE JTUHENHBIX https://m.edsoo.ru/39854e31
YpaBHEHUH
Pernrenue 3amau ¢ mOMOIIBIO

57 . A - https://m.edsoo.ru/db6e1{8b
ypaBHEHUH
Penrenue 3amau ¢ mOMOIIBIO

58 . https://m.edsoo.ru/974443d6
ypaBHEHUH
Penrenue 3amad ¢ moMOMIbIO

59 . A = https://m.edsoo.ru/a812ec46
ypaBHEHUH
Pernrenue 3amau ¢ mOMOIIBIO

60 . A - https://m.edsoo.ru/bac6dd1d
ypaBHEHUU
JInHeliHoe ypaBHEHHUE C IBYMSI

61 yP ABY https://m.edsoo.ru/4b1{f196
MepEMEHHBIMH U €T0 Tpaduk
JIunelinoe ypaBHCHHE C IBYMSI

62 yP ABY https://m.eds00.ru/656728ca
MepEMEHHBIMU U €T0 Tpaduk
CucreMa IBYX JUHEUHBIX YPaBHEHUN

63 By yp https://m.edso00.ru/569¢49dd
C ABYMS IEPEMEHHBIMHU
CucreMa IBYX JUHEUHBIX YPaBHEHUN

64 By yp https://m.edsoo.ru/424d81ce
C ABYMS IEPEMEHHBIMU
CucreMa JIBYX JIMHEUHBIX YPAaBHEHUN

65 By yp https://m.edsoo.ru/a6ce5656
C ABYMS TIEPEMEHHBIMH

66 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI https://m.edsoo.ru/1567fecb
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C AByMA NIEPEMECHHBIMHA

67 Pemenue cucrem ypaBHEHHI 1 https://m.edsoo.ru/283cclel
68 Pemenue cucrem ypaBHEHHI 1 https://m.edsoo.ru/fdccfe2e
69 Pemienue cucrem ypaBHEeHUM 1 https://m.edsoo.ru/611cal 56
70 Pemenue cucrteM ypaBHeHUI 1 https://m.edso0.ru/9a355{t9
71 Pemenue cucrem ypaBHeHUI 1 https://m.edsoo.ru/f124ac9a
KoHnTponbHas pabora 1mo Teme
72 " . " 1 https://m.edsoo.ru/57b39728
Jluneiinple ypaBHEHUS
73 Koopaunara Touku Ha nmpsiMoi 1 https://m.edsoo.ru/a23733d2
74 HucnoBble TPOMEXKYTKH 1 https://m.edsoo.ru/e8211e28
75 UucnoBble TPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
Paccrosane me
76 O Mv ad HBEI M TOTiamH 1 https://m.edsoo.ru/5cc9cc5b
KOOPJIMHATHOMN MPSIMOI
P
77 acerosmme Mve)K'uy 'HBEIMH TOTKAMH 1 https://m.edsoo.ru/22a3cb6a
KOOPJAMHATHOM MIPSIMOit
IT
78 PAMOYFOJIbHA CHETEMa KOOpAMHAT 1 https://m.edsoo.ru/3b66d7e3
Ha IJIOCKOCTH
IT OyTOJIbHA C
79 PAMOYTOILHA CHETEMA KOOPAHHAT 1 https://m.edsoo.ru/fab8c1bd
Ha INIOCKOCTH
IT
80 PHMCPBI IPAQHKOB, 3aNaHHbIX 1 https://m.edsoo.ru/d9¢cf79¢c1
bopmynamu
IT
81 PHMEPEI FPAdHKOB, 33/IaHHEIX 1 https://m.eds00.ru/842b2d45
dbopmynamu
IT e a(uKoB, 3a]1a
82 PHMEPBI IPAQHIKOB, 5a/IAHHbIX 1 https://m.edsoo.ru/f8f647a4
bopmynamu
q
83 TCHHC IPAGHKOB peatbHBIX 1 https://m.edsoo.ru/cfadb472

3aBUCUMOCTEN
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Urenwne rpadMKoB peaqbHbIX

84 . 1 https://m.edsoo.ru/ba2f4{f4
3aBHCUMOCTEM
85 [Tonsitre GyHKIUN 1 https://m.edsoo.ru/cc5ad997
86 I'padux byskIM 1 https://m.edsoo.ru/f84482b5
87 CaoiicTBa GyHKIMIMA 1 https://m.edsoo.ru/2¢3527el
88 CgoiicTBa GyHKIIHHA 1 https://m.edsoo.ru/111696e6
89 Jluneitnas yHKIHS 1 https://m.edsoo.ru/da7259¢2
90 Jluneitnast GyHKIUSA 1 https://m.edsoo.ru/19¢752fc
91 Hoctpoenne rpaguka HHCHHOI 1 https://m.edso0o.ru/68799ddc
byHKIMHA
92 Hoctpoenne rpaguia umeiikoft 1 https://m.edsoo.ru/212d18e7
byHKIMHA
93 I'padux byakmmm y =[X| 1 https://m.edsoo.ru/e2bcf23e
94 I'padux byskumm y =[x| 1 https://m.edsoo.ru/f4dfatbc
Konrponbnas pabora no reme
95 "KOOPHHHaTH u rpauicu. Pynicum” 1 https://m.edsoo.ru/613¢655d
/ Beepoccuiickast mpoBepoYHast
pabora
96 Mrororast KoRTponkHas padora I https://m.edsoo.ru/755babd3
Bcepoccuiickas mpoBepouHas paboTa
[ToBTOpEHKHE OCHOBHBIX MOHITUHN U
97 METOJ/IOB Kypca 7 Kiacca, 00o01eHne 1 https://m.edsoo.ru/3a654b9d
3HaHUU
[ToBTOpEHNE OCHOBHBIX IMOHATHHA U
98 METOJIOB Kypca 7 kjacca, 00001ieHue 1 https://m.edsoo.ru/d7{f245a
3HAHUU
99 [ToBTOpEHNE OCHOBHBIX MOHATUN U 1 https://m.edsoo.ru/d12b3b9d
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https://m.edsoo.ru/755babd3
https://m.edsoo.ru/3a654b9d
https://m.edsoo.ru/d7ff245a
https://m.edsoo.ru/d12b3b9d

METO/IOB Kypca 7 Kiacca, 00o01eHne
3HAHUU

IToBTOpEHNE OCHOBHBIX MOHATUI U
100 METOJIOB Kypca 7 Kiacca, 00001meHue
3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATUH U
101 METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHU

[ToBTOpEHNE OCHOBHBIX MOHATHH U
102 METOJ/IOB Kypca 7 Kiacca, 00o01eHne
3HAHUHU

https://m.edsoo.ru/81ca2fd1

https://m.edsoo.ru/53c2e81f

https://m.edsoo.ru/9fcdbdc9

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102
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https://m.edsoo.ru/81ca2fd1
https://m.edsoo.ru/53c2e81f
https://m.edsoo.ru/9fcdbdc9

8 KUIACC

Kouan4yecTBo yacos DJIeKTPOHHbBbIE
Ne Hara nugposeie
Tema ypoka Kourpoabnsie IIpakTHyeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 KBagpartHblii KOpeHb U3 YuCiIa 1 https://m.edsoo.ru/7f566b24
ITousitre 06 UpparOHATILHOM

2 ppatt 1 https://m.edsoo.ru/72ac855b
JHCIIe

€CATUYHBIE IPUOIMKEHUS

3 A P 1 https://m.edsoo.ru/da8989ce

HPPALMOHATBHBIX YHCET
€CATUYHBIE IPUOIMKEHUS

4 A P 1 https://m.edsoo.ru/fc4af857
HppalOHAIbHBIX YUCEN
JlericTBUTENbHBIC YUCTIA 1 https://m.edsoo.ru/alddbeae
CpaBHeHMe JIEWCTBUTEIIbHBIX YHCET 1 https://m.edsoo.ru/637a2172
CpaBHeHHE JIEWCTBUTEIBHBIX YHACET 1 https://m.edsoo.ru/d537dbaf
Apubmernueckuii KBaJpaTHBIH

8 pud AP 1 https://m.eds00.ru/9d8ebe6f
KOpEHb

9 VYpaBHeHue BUIa X* = a 1 https://m.edsoo.ru/c22abcca
CBoiicTBa apu(pMEeTHYECKUX

10 pud . 1 https://m.edsoo.ru/78ffac69
KBaJPAaTHBIX KOPHEH
CBoiicTBa apu(pMeTHYECKHUX

11 pud . 1 https://m.edsoo.ru/6af3fa69
KBaJPATHBIX KOPHEH
[IpeobpazoBaHre YUCITOBBIX

12 BBIPAYKEHM, COJIEPKALLNX 1 https://m.edso0.ru/39¢73255
KBaJIpaTHbIE KOPHU
[IpeobpazoBaHme YUCTOBBIX

13 1 https://m.edsoo.ru/ac98bbb1

BBIpa)KeHI/Iﬁ, CoACPpIKAIINX
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https://m.edsoo.ru/7f566b24
https://m.edsoo.ru/72ac855b
https://m.edsoo.ru/da8989ce
https://m.edsoo.ru/fc4af857
https://m.edsoo.ru/a1ddbeae
https://m.edsoo.ru/637a2172
https://m.edsoo.ru/d537dbaf
https://m.edsoo.ru/9d8ebe6f
https://m.edsoo.ru/c22abcca
https://m.edsoo.ru/78ffae69
https://m.edsoo.ru/6af3fa69
https://m.edsoo.ru/39c73255
https://m.edsoo.ru/ac98bbb1

KBaJpAaTHbIE KOPHU

[TpeobpazoBaHne YHCITOBBIX

14 BBIPAYKEHUM, COIEPIKALLUX https://m.edsoo.ru/f87ee32a
KBaJpaTHbIE KOPHU
[Ipeo6pa3oBanne YHCIOBBIX

15 BBIPAKEHHUI, COJIEpIKAILUX https://m.edso0.ru/32593c7¢
KBaJpaTHbIE KOPHU

16 CreneHsb ¢ 1eIbIM IT0Ka3aTeaeM https://m.edso0.ru/a59837¢l
CranaapTHas 3alIUCh YKCIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
mupa (0T DJIEMEHTAPHBIX YACTHIL 10

17 pa( p A https://m.edsoo.ru/928ecd9f
KOCMHYECKHX 0OBEKTOB),
JUTUTEIILHOCTh TIPOIIECCOB B
OKPY’KaloIlleM MHUpE
CBOMCTBA CTEIIEHH C I[EITBIM

18 H https://m.edsoo.ru/45fec448
oKa3arejieM
CBOICTBA CTEIEHHU C I[EIBIM

19 H https://m.edsoo.ru/44{84bfd
oKa3arejieM
CBOMCTBA CTEIIEHH C I[ENBIM

20 1 https://m.edsoo.ru/13da6ft5
mokasarejieM
CBOICTBA CTEIIEHHU C I[EIBIM

21 H https://m.edsoo.ru/a444ce3e
oKa3arejieM
CBOICTBA CTEIEHHU C I[ETBIM

22 H https://m.edsoo.ru/345¢1638
oKasarejieM

23 KBanpaThslil TpéxuneH https://m.edsoo.ru/baldf7ec

24 KBagparsslii TpéxuneH https://m.edsoo.ru/bdd9be79
PasnosxeHue kBaapaTHOTO

25 AP https://m.edsoo.ru/6ec17678

TPEXWICHA HA MHOXKHUTEIN
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https://m.edsoo.ru/f87ee32a
https://m.edsoo.ru/32593c7e
https://m.edsoo.ru/a59837e1
https://m.edsoo.ru/928ecd9f
https://m.edsoo.ru/45fec448
https://m.edsoo.ru/44f84bfd
https://m.edsoo.ru/13da6ff5
https://m.edsoo.ru/a444ce3e
https://m.edsoo.ru/345e1638
https://m.edsoo.ru/ba1df7ec
https://m.edsoo.ru/bdd9be79
https://m.edsoo.ru/6ec17678

26

27

28

Pasnoxenune kBaagpaTHoro
TpEXWIEHA HA MHOXKUTEIN
Konrponsnas pabora no rTemam
"KBanpaTthHsie kopHu. CreneHu.
KBagpartsslit Tpexunen"

Anrebpanyeckas 1poOb

https://m.edsoo.ru/5e¢6567¢eb

https://m.edsoo.ru/c724d7¢e4

https://m.edsoo.ru/ec8fa983

29

JonmycTuMble 3HaUeHUS
MEPEeMEHHBIX, BXOSIINX B
anredpanveckue BoIPasKeHUs

https://m.edsoo.ru/3ccca98f

30

31

32

JlonycTuMeble 3HaUEHUSA
TIEPEMEHHBIX, BXOJISIINX B
anredpanvecKkue BbIpaKEeHUs
OcHOBHOE CBOMCTBO
anreOpandeckoi 1podu

Coxkparenue qpooeit

https://m.edsoo.ru/b92452fd

https://m.edsoo.ru/7a7818ed

https://m.edsoo.ru/33ee19b8

33
34

35

36

37

Coxkpamenue apobeit

Coxkparenue qpobeit

CroxeHue, BBIYATAaHHE, YMHOKCHHE
U JICNIeHHEe anreOpanyeckux Apooeit
CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE
U JIeJICHUE anre0pandeckux apooei
CroxeHue, BRIYATAaHHE, YMHOKCHHE
U JIeTieHUe anreOpandeckux Ipooeit

https://m.edsoo.ru/3d585¢35

https://m.edsoo.ru/b7286a26

https://m.edsoo.ru/b7¢5738b

https://m.edsoo.ru/fa626af5

https://m.edso0o0.ru/67e¢3478

38

39

CrnoxeHue, BEIYMTaHUE, YMHOKCHHE
U JeTieHUe anreOpanueckux Ipooeit

[IpeoOpazoBanue BbIpaKEHUH,
COJIepIKAIINX alreOpanyecKue
npobu

https://m.edsoo.ru/8d61236¢

https://m.edsoo.ru/82ac3492
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https://m.edsoo.ru/5e6567eb
https://m.edsoo.ru/c724d7e4
https://m.edsoo.ru/ec8fa983
https://m.edsoo.ru/3ccca98f
https://m.edsoo.ru/b92452fd
https://m.edsoo.ru/7a7818ed
https://m.edsoo.ru/33ee19b8
https://m.edsoo.ru/3d585c35
https://m.edsoo.ru/b7286a26
https://m.edsoo.ru/b7c5738b
https://m.edsoo.ru/fa626af5
https://m.edsoo.ru/67e347f8
https://m.edsoo.ru/8d61236c
https://m.edsoo.ru/82ac3492

40

41

42

43

[Ipeobpa3zoBanue BhIpaKEHUH,
COJIepIKALIKX alreOpanvyecKue

Ipodu

[Ipeobpa3zoBanue BhIpaKEHUH,
coJiepXKalIux ajareopanvyecKkue

npobu

Konrponsnas padora no teme

"Anrebpanyeckast 1poop"

KBanpaTtHOe ypaBHEHUE

https://m.edsoo.ru/51ae3adl

https://m.edsoo.ru/d4adbf39

https://m.edsoo.ru/edadel 6d

https://m.edsoo.ru/aaSbeeca

44
45

46

47

48

49
50

HemnosHoe kBaipaTHOE ypaBHEHUE
Henonnoe kBagpaTHoe ypaBHEHUE

dopmyiia KOpHEN KBaIpaTHOTO

YpaBHEHUSA

®opMya KOpHEU KBaIpaTHOTO

YpaBHEHUSA

dopmyiia KOpHEN KBaIpaTHOTO

ypaBHEHUS
Teopema Buera

Teopema Buera

https://m.edsoo.ru/ba7¢2494
https://m.edsoo.ru/7739d625

https://m.edsoo.ru/f3c232a6

https://m.edsoo.ru/1b454bfe

https://m.edsoo.ru/5b12b5ea

https://m.edsoo.ru/fa4fb6as
https://m.edsoo.ru/f9a2b61f

51

52

53

54

Pemenue ypaBHeHMil, CBOAAIIUXCA K

KBaJApaTHbIM

Pemenue ypaBHeHuil, CBOQAIIMXCS K

KBaApaTHbBIM

[Ipocreiimme npoGHO-
paLMOHAIIBHBIE YPABHEHUS
[Ipocreiimue qpobHO-
panmoHaIbHBIE YpaBHEHUS

https://m.edsoo.ru/673692a2

https://m.edsoo.ru/aaa9bcda

https://m.edsoo.ru/67772¢e31

https://m.edsoo.ru/29e268ed
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https://m.edsoo.ru/51ae3ad1
https://m.edsoo.ru/d4adbf39
https://m.edsoo.ru/eda4e16d
https://m.edsoo.ru/aa5beeca
https://m.edsoo.ru/ba7c2494
https://m.edsoo.ru/7739d625
https://m.edsoo.ru/f3c232a6
https://m.edsoo.ru/1b454bfe
https://m.edsoo.ru/5b12b5ea
https://m.edsoo.ru/fa4fb6a5
https://m.edsoo.ru/f9a2b61f
https://m.edsoo.ru/673692a2
https://m.edsoo.ru/aaa9bcda
https://m.edsoo.ru/67772e31
https://m.edsoo.ru/29e268ed

55

56

57

Pemrenune TekcTOBBIX 3a/1a4 C
MIOMOILBIO KBa/IPAaTHBIX YPABHEHUHI
Pemenne TeKCTOBBIX 3a71a4 C
IMOMOIIBIO KBaJAPaTHBIX YPAaBHEHUI

KonTponbhas pabota mo Teme
"KBagparusle ypaBHeHUs"

https://m.edsoo.ru/cf84dc92

https://m.edsoo.ru/feb686¢8

https://m.edsoo.ru/b7blad5f

58

JIuneitHOE ypaBHEHUE C IBYMS
MePEeMEHHBIMH, ero rpaduk,
MIPUMEPHI PELICHUS] YPABHEHU B
LENBIX YUCIIax

https://m.edsoo.ru/ac677ab5s

59

60

61

62

63

64

65

JIuneitHOE ypaBHEHUE C IBYMS
MIePEMEHHBIMH, ero rpaduk,
MIpUMEpHI pEIIeHUs ypaBHEHUN B
LEJIBIX YUCIIaX

JIuneitHOe ypaBHEHUE C IBYMS
MEPEMEHHBIMHU, €ro rpaduk,
MIpUMEpHI pEIIeHUs YpaBHEHUN B
LIENBIX YUCIIaxX

Pemrenue cucreM qByX TUHEHHBIX
ypaBHEHUM C ABYMS TIEPEMEHHBIMHU
Pemrenue cucreM nByX JTMHEHHBIX
YpaBHEHUH C IBYMs IEPEMEHHBIMU
Pewrenne cucreM nByX JIMHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
[Tpumepsl penieHust cucTeM
HEJIMHENHBIX YPABHEHUN C ABYMS
MePEMEHHBIMU

[Ipumeps! penieHus cucrteM

https://m.edsoo.ru/2b4f56e5

https://m.edsoo.ru/561b3{4a

https://m.edsoo.ru/73e4de97

https://m.edsoo.ru/de6ed3fl1

https://m.edsoo.ru/4ca22968

https://m.edsoo.ru/5d426¢5d

https://m.edsoo.ru/1¢257f64
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https://m.edsoo.ru/cf84dc92
https://m.edsoo.ru/feb686c8
https://m.edsoo.ru/b7b1ad5f
https://m.edsoo.ru/ae677ab5
https://m.edsoo.ru/2b4f56e5
https://m.edsoo.ru/56fb3f4a
https://m.edsoo.ru/73e4de97
https://m.edsoo.ru/de6ed3f1
https://m.edsoo.ru/4ca22968
https://m.edsoo.ru/5d426c5d
https://m.edsoo.ru/1c257f64

HEJIMHENHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

I'paduueckas uHTEpIIpETALIUSL

YpaBHCHUA C ABYMA NCPEMCHHBIMHA U

66 g . https://m.eds00.1ru/275e59¢2
CUCTEM JIMHEHHBIX YpPaBHEHUH C
JBYMSI TIEPEMEHHBIMU
I'paduueckas uHTEpIIpETALIUSI

aBHEHUS C IBYMS IIEPEMEHHLIMU U

67 yp ¥ M p . https://m.edso0.ru/7e32¢7{9
CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMSI TIEPEMEHHBIMU
Pemenue TeKCTOBBIX 3a71a4 C

68 o https://m.edsoo.ru/2bee62fc
MTOMOIIIBIO CUCTEM ypaBHEHUI
Perrenie TEKCTOBBIX 3a1a4 C

69 . https://m.edsoo.ru/adee3336
MIOMOIIIbIO CUCTEM YpaBHEHUI
Pemrenye TeKCTOBBIX 3a/1a4 C

70 . https://m.edsoo.ru/c425b3ed
MTOMOIIIBIO CUCTEM ypaBHEHUI
YucioBble HEPABEHCTBA U UX

71 . p https://m.edsoo.ru/ab935797
CBOMCTBa
YucnoBbie HEPABEHCTBA U UX

72 . https://m.edsoo.ru/2a95bc36
CBOMCTBA

73 HepaBeHcTBO ¢ 01HOM TTEpEMEHHOM https://m.edsoo.ru/f7daadSb
JIuHelinble HEPABEHCTBA C OAHOU

74 . https://m.edsoo.ru/1b31351c¢
MEPEMEHHON U UX pElICHHE
JIuHeiiHble HEPABEHCTBA C OJAHOM

75 . https://m.edsoo.ru/9e34ec7d
MEPEMEHHOMN U UX pEIICHHE
JInHelHpIe HEpaBEHCTBA C OJHOM

76 . P https://m.edsoo.ru/e3b51845
MePEMEHHON 1 MX PEIICHHE

77 Cucrembl TMHEMHBIX HEPABEHCTB C https://m.edsoo.ru/f4c88c54
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https://m.edsoo.ru/275e59c2
https://m.edsoo.ru/7e32c7f9
https://m.edsoo.ru/2bee62fc
https://m.edsoo.ru/a4ee3336
https://m.edsoo.ru/c425b3ed
https://m.edsoo.ru/ab935797
https://m.edsoo.ru/2a95bc36
https://m.edsoo.ru/f7daad5b
https://m.edsoo.ru/1b31351c
https://m.edsoo.ru/9e34ec7d
https://m.edsoo.ru/e3b51845
https://m.edsoo.ru/f4c88c54

OJIHOM IEPEMEHHOM U UX PELICHHE

Cucrembl TMHEMHBIX HEPABEHCTB C

78 . . https://m.edsoo.ru/571a8b2¢
OJTHOW MEePEeMEHHOHN U UX PEIICHHE
Cucrembl TMHEHHBIX HEPABEHCTB C

79 . . https://m.eds00.ru/99b83365
OJTHOM MEePEeMEHHON U UX PelICHHE
N300paxeHue penieHus TMHSHHOTO

80 HEpPAaBEHCTBA U UX CUCTEM HA https://m.edsoo.ru/aecal2984
YUCJIOBOM MIPSIMOU
N300paxeHue penieHus THHSHHOTO

81 HEpPABEHCTBA U UX CUCTEM HA https://m.edsoo.ru/57565dd5
YUCJIOBOM MPSIMOU
KonrtponbHas pabora mo remam

82 "HepasenctBa. Cucrembl https://m.edsoo.ru/6a53b46e
ypaBHeHH"

83 [Tonsarue GpyHKIUN https://m.edsoo.ru/6a7caea6
OO6nacTp ornpeneneHus 0XECTBO

84 . pedl 1M ™ https://m.edsoo.ru/1b9bcdef
3HaYeHUI QYHKINH

85 CriocoOb1 3amanust yHKIHIA https://m.edsoo.ru/be3f786¢

86 I'paduk pynkumn https://m.edsoo.ru/df9eb637
CBolicTBa (YHKINH, UX

87 Pynicu https://m.edsoo.ru/f27b961d
0oTOOpakeHHe Ha rpauke
Urenune u nocTpoeHue rpaukoB

88 . P rpad https://m.edsoo.ru/88a699ee
byHKIUH
[Ipumeps! rpadukoB QyHKIUI

89 pHMEpBI Ipag PyHicun, https://m.eds00.ru/296¢3ec9
OTPaXKAOIIUX PeabHbBIE MPOIIECChHI
OyYHKIMH, OTMUCHIBAIOITUE MPSMYTO

90 1 00paTHYIO MPOMOPIIUOHAIbHBIC https://m.edsoo.ru/b2e6¢3fd

3aBUCUMOCTH, UX TpapuKH
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https://m.edsoo.ru/571a8b2c
https://m.edsoo.ru/99b83365
https://m.edsoo.ru/aea12984
https://m.edsoo.ru/57565dd5
https://m.edsoo.ru/6a53b46e
https://m.edsoo.ru/6a7caea6
https://m.edsoo.ru/1b9bcdef
https://m.edsoo.ru/bc3f786e
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91
92

IM'unepOoia

lunep6ona

https://m.edsoo.ru/c7cd25d2

https://m.edsoo.ru/ea41995¢

93

94

95

96

97

I'paduk pyskmmm y = x?

Oyakmmu y =x3,y =x3, y=Vx,y =
X|; Tpaduueckoe pemenne
YPaBHEHUH U CUCTEM yPABHEHUN
IToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
00o01IeHue 3HaHu /
Bcepocculickas npoBepodHas
pabora

HTorosast KOHTpOJIbHAsE paboTa /
Bcepocculickas npoBepodHas
pabora

[ToBTOpEHNE OCHOBHBIX IMOHATUH U
METOJIOB KypcOB 7 M § KJIacCOB,
00o011eHue 3HaHu|

https://m.edsoo.ru/2bf8459%¢

https://m.edsoo.ru/af8cb727

https://m.edsoo.ru/f4e48f18

https://m.edsoo.ru/f8a8e3ac

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
0000111eHHE 3HAHUI

https://m.edsoo.ru/76f1{8e2

99

[ToBTOpEHNE OCHOBHBIX MOHITHHN H
METOJIOB KypcoB 7 U 8 KJIacCoB,
0000111eHIe 3HAHUH

https://m.edsoo.ru/7¢b79181

100

101

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
000011eHNE 3HAHUT

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB KypcOB 7 U 8 KJIacCoB,

https://m.edsoo.ru/592ad7a9

https://m.edsoo.ru/1fbadd86
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0000111eHNE 3HAHUH

[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
102 METOJOB KypcOB 7 U 8 KJIaCCOB, 1
00o01IeHne 3HaHNH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/dc2f5d6¢
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https://m.edsoo.ru/dc2f5d6c

9 KUIIACC

Tema ypoka

PamuonansHbIe yncna,
HWppalMOHAJIbHbIC YMCIIa, KOHEUYHBIE U
OCCKOHCYHBIC JACCSITHYHBIC JPOOH

MHOXECTBO JICHCTBUTEIBHEBIX YHCEIT,
JICMCTBUTEIBHBIC YHCIIa KaK
OECKOHEYHBIC JCCSITHYHBIC IPOOH

BzaumHO0 01HO3HAYHOE COOTBETCTBHUE
MEXK1y MHOKECTBOM
JIEHCTBUTEIIBHBIX YHCEl K
MHO’KE€CTBOM TOYEK KOOPJIUHATHOU
MPAMOM

CpaBHEHME NENUCTBUTENBHBIX YHCEII,
apudmeTnyeckue AelcTBUS C
JIEHCTBUTSIBHBIMH YHCIaMHU

[TpubnmxEHHOE 3HAaUEHNE BEJIUYNHBI,
TOYHOCTb MPUOIIMKEHUS

OxkpyriieHue yucen

OkpyrieHue yncen

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara

U3y4eHust

DJIeKTPOHHbBbIE

nugposeie
o0pa3oBaTte/ibHbIE

pecypcbl

https://m.edsoo.ru/784cddl1c

https://m.edsoo.ru/97eaef99

https://m.edsoo.ru/2e8d43dc

https://m.edsoo.ru/c83fele6

https://m.edsoo.ru/b75291fe

https://m.edsoo.ru/ad42bfel
https://m.edsoo.ru/4866ab2a

[Ipukuaka u oLieHKA pe3yJIbTaTOB
BBIYUCIIEHUN

[Ipukuaka u OLEeHKa pe3yJIbTaTOB
BBIYUCIIEHUN

https://m.edsoo.ru/d9¢21ced

https://m.edsoo.ru/42bb579b
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10

11

12

13

14
15

16

JIuneniHoe ypaBHeHue. Pemenne
YPaBHEHUH, CBOJALIMXCS K
JIMHEWHBIM

JIunennoe ypaBHeHue. Pemenne
YpPaBHEHUH, CBOJAIINXCS K
JINHEVHBIM

KBanpaTtHoe ypaBHeHue. Pemenue

YpPaBHEHUH, CBOJAIIMXCS K
KBaJIpaTHbIM

KBagparHoe ypaBHeHue. Pemenue

YpPaBHEHUH, CBOIALLUXCA K
KBaJIpaTHBIM

bukBanpaTHble ypaBHEHNS
bukBanpaTHbie ypaBHEHUS

IIpuMepsl pelieHus ypaBHEHUN
TpeTbeil U YETBEPTOM CTENECHEN
Pa3IoKEHUEM Ha MHOKUTEH

https://m.edsoo.ru/8da553dd

https://m.edsoo.ru/632a9a8a

https://m.edsoo.ru/d26¢f1db

https://m.edsoo.ru/ffde9216

https://m.edso00.ru/79483d18

https://m.edsoo.ru/64b9efca

https://m.edsoo.ru/8c18feda

17

[Tpumepsl penieHust ypaBHEHUM
TpEThEil U YETBEPTOM CTEIICHEN
pa3iIoKeHNUEM Ha MHOKUTEIH

https://m.edsoo.ru/fa5b88a7

18

19

20

Pemenne qpoOHO-paninoHaATBHBIX

YpaBHEHUU

Pemenue npoOHO-panioHaIbHBIX

YpaBHEHUU

Pemienne TeKCTOBBIX 3ada4
anre6pa1/1qec1<1/IM MCTOAOM

https://m.edsoo.ru/d56625¢7

https://m.edsoo.ru/4252¢16d

https://m.edsoo.ru/c9cb88d2

21

Pemrennie TeKCTOBEIX 3a/1a4
anreOpanvecKuM METOI0M

https://m.edsoo.ru/b4afabl5
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22

23

24

Pemrenne TekCcTOBEIX 3a/1a4
areOpanyeckuM METoA0M
Konrponsnas padora no Teme
"YpaBHeHUs ¢ O1HOM HIepeMeHHOM"

YpaBHEeHHE ¢ ABYMS IEPEMEHHBIMU U
ero rpadux

https://m.edsoo.ru/3cf8d84b

https://m.edsoo.ru/d7f52af8

https://m.edsoo.ru/df9d8{39

25

26

27

VYpaBHEHHE ¢ IByMS IEPEMEHHBIMU U
ero rpadux

Cucrema IByX JTUHEHHBIX YpaBHEHHM
C ABYMs IIEPEMEHHBIMU U €€ pelIcHUE
Cucrema 1ByX JTUHEHHBIX YPaBHEHUU
C ABYMs IIEPEMEHHBIMU U €€ pelIcHUE

https://m.edsoo.ru/5d32aal6

https://m.edsoo.ru/2bba28d6

https://m.edsoo.ru/c84b7ec2

28

29

30

31

32

33

Cucrema IByX JTUHEHHBIX YpaBHEHHM
C IByMs IEPEMEHHBIMU U €€ pELICHHUE

Cucrema 1ByX JTUHEHHBIX YpaBHEHHUH
C ABYMs IIEPEMEHHBIMU U €€ pelIcHUE

Pewrenue cucreM IByX ypaBHEHHUH,
OJIHO U3 KOTOPBIX JINHEMHOE, a IPyroe
— BTOpOU CTEIICHU

Pemenue cuctem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEMHOE, a Ipyroe
— BTOPOU CTENECHU

Pemenue cucteM nByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a APyroe
— BTOpOH CTENICHU

Pemrenue cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEWHOE, a Ipyroe
— BTOPOM CTENEHU

https://m.edsoo.ru/85dcb849

https://m.edsoo.ru/497ec1fe

https://m.edsoo.ru/73a6debd

https://m.eds00.1ru/3962972a

https://m.edsoo.ru/7ee93blc

https://m.edsoo.ru/253a6d78
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34

35

36

I'padmueckas nunTepnperanus
CHCTEMbl YpaBHEHUH C IBYyMs
NIEpPEMEHHBIMU

Pemnrenne TekcTOBEIX 3a/1a4
anre0panvdecKuM crocooom

Pemenue TeKCTOBBIX 3a1a4
asreOpanyeckuM crocooom

https://m.edsoo.ru/74aacd41

https://m.edsoo.ru/c4d16a8f

https://m.eds00.ru/b939ee99

37

KontponeHas paboTa o Teme
"CucreMbl ypaBHEHUI"

https://m.edsoo.ru/4fd75fe7

38

39

HucnoBble HEPABEHCTBA U UX
CBOMCTBA
HucnoBble HEPABEHCTBA U UX
CBOICTBA

https://m.edsoo.ru/43de68c6

https://m.edso0.ru/369843b4

40

JIuHeiiHble HEPABEHCTBA C OAHOM

HepeMeHHOﬁ " UX PCIICHUC

https://m.edsoo.ru/55eaa389

41

42

43

44

45

46

47

JInneniHble HEPABEHCTBA C OJJHOMN

IIEPEMEHHOM U UX PEIICHHE

JInnenHble HEPABEHCTBA C OJJHOMN

HepeMeHHOﬁ " UX PCIICHUC

CucTteMbl TMHEWHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHNE

Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEUICHUE

Cucrembl TMHEMHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PELICHHE

KBanpaTHble HepaBeHCTBA U HX
pelieHue

KBanpaTHble HepaBeHCTBA U UX

https://m.edso0.ru/699fbbd8

https://m.edsoo.ru/ea2687d2

https://m.edsoo.ru/6aal7218

https://m.edsoo.ru/218d612¢

https://m.edsoo.ru/db291ecl

https://m.edsoo.ru/6e4fab45

https://m.edsoo.ru/e665cdbl
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perieHne

KBaI[paTHBIC HCPABCHCTBA U UX

48 https://m.edsoo.ru/19da69fd
penieHue
KBagpaTHsle HepaBe

49 AP PABCHCTEA 1 HX https://m.edsoo.ru/98c2b3bf
peuieHue
Kpagpa € HEpaBCHCTBA

50 BA/IPATHPIC HEPABCHCTBA H X https://m.edsoo.ru/3f4a76ea
perieHue
I'padmyeckas mHTEpIIpETALIUS

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
JBYMSI TIEPEMEHHBIMU
I'padmyeckas nHTEpHIpETALIUS

52 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JBYMsI [IEPEMEHHBIMU
KoHntponbHas paboTa mo teme

53 " " https://m.edsoo.ru/b99f5667

HepasencrtBa

KBagpa a Ky, e€ rpaduk

54 g f[p THUHAT GYHKLI, o€ rpaguic i https://m.edsoo.ru/e5173a2b
CBOICTBa
KBangparuunas ¢pynkuus, e€ rpagux u

55 g https://m.edsoo0.ru/743339¢6
CBOMCTBaA
KBanparnunas pyskius, e€ rpadux u

56 g https://m.edsoo.ru/88ff1a6f
CBOMCTBa
ITapabona, koo a e

57 pabor DAUHATET BEPIUHHDL https://m.edsoo.ru/15¢24da8
mapaboJIbl, OCh CHMMETPHH TTapadoJIbI
ITapabona, koo a e

58 panbol PIAHATHL BEPHIHHbI https://m.edsoo.ru/8249b96¢
mapaboJIbl, OCh CHMMETPHUH TTapadoJIbI
ITapabona, KOOpAMHATEI BEPIIHUHBI

59 p ’ P p https://m.edsoo.ru/fb278¢e5¢
napaboibl, 0Ch CHMMETPHH MapadoIbl

60 [Tapabosa, KOOpAUHATHI BEPIIUHbI https://m.edsoo.ru/ed969721
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1apaboIibl, OCb CHMMETPHUH 11apadboJIbl

[Tapabosa, KOOpAUHATHI BEPILIUHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a526

62

[Tapabona, KOOpAMHATHI BEPIINHBI
napabosibl, 0Cb CHMMETPHUH 11apadoJIbl

63

64

65

66

67

68

69

70

71

72

73

I'paduxu pynkmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

I'paduxu Qynkmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

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

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

I'paduxu pynkimii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

I'paduku dynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
Kontposnbnas pabota mo teme
"OyukIun"

[TonsiTHE YMCIOBOM
MOCJIeIOBATEIBHOCTH

3amaHue mociIeI0BaTeIbHOCTH
peKyppeHTHOMI HopMyIIoi 1
¢bopmyIoit n-ro uieHa
Apudmernueckas ¥ reoMeTpuIecKas
porpeccuu

Apudmernueckas 1 reoMeTprUIecKas
pOTpeccuu

https://m.edso00.ru/5926d73b

https://m.edsoo.ru/cfd1d18d

https://m.edsoo.ru/67391677

https://m.edsoo.ru/ealab28c

https://m.edsoo.ru/3214a133

https://m.edsoo.ru/38baebe?

https://m.edsoo.ru/d7a4d3c6

https://m.edsoo.ru/22b51144

https://m.edsoo.ru/dfc55a2a

https://m.edsoo.ru/36889def

https://m.edsoo.ru/bf2438ea
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75

76

@opMyIIbl N-TO YWICHA
apuPpMETHIECKON U TEOMETPUICCKOMN
MpOrpeccuii, CyMMBI TIEPBBIX N
YJICHOB

@opMyIIbI N-TO YIECHA
apu(pMeTHYecKo U reoMeTpUIecKoi
MpOrpeccuii, CyMMBI TIEPBBIX N
YJICHOB

@opMyIIbl N-TO YICHA
apu(pMeTHYecKo U reoMeTpUIecKoi
MpOrpeccuii, CyMMBI TIEPBBIX N
YJICHOB

https://m.eds00.ru/6528a67b

https://m.edsoo.ru/9a65ed6f

https://m.edsoo.ru/6d756b46

77

@opMyIIbl N-TO YICHA
apu(pMeTnyecKoi U reoMeTpUIecKoi
IIPOrpecCuii, CyMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/ca959173

78

@opMyIIbl N-TO YWICHA
apu(pMeTHyecKoi U reoMeTpUIeCcKoi
IIPOTrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.eds00.ru/9¢91e859

79

80

81

N300pakeHne 4ICHOB
apu(pMeTUYECKON U TEOMETPUUECKOM
MPOrpeCcCuil TOUKaMH Ha
KOOPJMHATHOM IJIOCKOCTH
N300paxkeHne 4jIeHoB
apu(pMETHYECKON ¥ TEOMETPUIECKOM
MPOrpeccuil TOUKaMH Ha
KOOPJMHATHOW IJIOCKOCTH

JIMHEeNHBIN U DKCIIOHSHIIMAIbHBIN

https://m.edsoo.ru/87354e2f

https://m.edsoo.ru/d389¢e56¢

https://m.edsoo.ru/17298a23
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poct

CnoskHble TPOLIEHTHI

https://m.edsoo.ru/b69be694

83

84

85

86

Cno’xHbI€ TPOLIEHTHI

KonrponsHas padora o Teme
"YycoBbIE OCIEN0BATEILHOCTH "

[ToBTOpEeHME, 0600IIIEHNE U
CUCTEeMAaTH3allus 3HAaHWA. 3aMuch,
CpaBHEHME, JICHUCTBUS C
I[CflCTBPITGJ'II:HI;IMH qucjaaMu,
qucjoBasd npsamas

[ToBTOpeHue, 06001IeHNE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOIICHHUS, TIPOTIOPLIUU

https://m.edsoo.ru/35eeee32

https://m.edsoo.ru/9c6d4a74

https://m.edsoo.ru/alb3678a

https://m.edsoo.ru/1d693aae

87

[ToBTOpEeHME, 0000IICHNE U
CHCTEMAaTH3aIUs 3HAHUHN.
Oxpyrienue, NpuOIMKEHUE, OIICHKA

https://m.edsoo.ru/2419faae

88

[ToBTOpeHME, 0600IICHNE U
cHCcTeMaTH3anus 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apu(PMETHICCKUM
crmocobom

https://m.edsoo.ru/287cfaeb

89

90

[ToBTOpeHME, 0600IICHNE U
cucTeMaTu3auus 3Hanuil. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETUICCKUM
CII0COO0M

[ToBTOpEeHME, 0000IIIEHNE U
cucTeMaTu3auus 3Hanuil. Pemenune
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CII0COO0M

https://m.edsoo.ru/5dba3c6d

https://m.edsoo.ru/bcb79d68
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91

92

93

[ToBTOpeHmEe, 0600IICHNE U
cCHCTEMaTH3allus 3HAHWH.
[IpeobpazoBanne anredpandecKux
BBIPKEHUH, TOMYCTUMbIE 3HAUCHHUS

[ToBTOpeHme, 0600IIEHNE U
CUCTEMAaTH3aIns 3HAHUH.
[IpeobpazoBanne anredpandecKux
BBIPKEHUH, TOMYCTUMbIE 3HAUCHHUS

[ToBTOpenue, o6o0IIEeHNE U
CUCTEMAaTH3aIns 3HAHUH.
[IpeobpazoBanue anredpandecKux
BBIPKEHUH, TOMYCTUMbIE 3HAUCHHUS

https://m.edsoo.ru/9a4cbcee

https://m.edsoo.ru/c8de5145

https://m.edsoo.ru/53a34379

94

[ToBTOpEeHME, 06001IIEHNE 1
CHCTEMAaTH3aINs 3HAaHUH.
[IpeobpazoBanue anredpandecKux
BBIPAKCHUH, JIOMTyCTUMbBIC 3HAUCHHSI

https://m.edsoo.ru/Sbc8cacc

95

[ToBTOpeHME, 06001IEeHNE U
cucremaTusanus 3HaHu. OyHKIuH:
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIHI

https://m.edsoo.ru/79elde7e

96

97

98

[ToBTOpeHME, 06001IEeHNE 1
cucremaTusanus 3HaHu. OyHKuuu:
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMHA

[ToBTOpeHue, 060061IeHNE U
cucremaTusanus 3Hanui. OyHKuuu:
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMHA

[ToBTOpEeHme, 06001IeHNE U

https://m.edsoo.ru/a89ebbce

https://m.edsoo.ru/816a61a4

https://m.edsoo.ru/243189d8
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cucremaTusanus 3HaHui. OyHKIuu:
MIOCTPOEHUE, CBOMCTBA U3YyUEHHBIX
byHKIHI

[ToBTOpeHue, 0600IICHNE U
CUCTEMATH3AINS 3HAHUH.

99 .
I'padudeckoe pemnienne ypaBHEHUN 1
UX CHCTEM
[ToBTOpeHue, 0600IICHNE U

100 CHUCTEeMaTU3alus 3HAaHUM.
I'paduueckoe pernienne ypaBHEHUN 1
UX CHCTEM

101 Hrorosas koHTponbpHas paboTa

102 O0001IeHrEe ¥ cUCTEMAaTU3aUA

3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/3838889a

https://m.edsoo.ru/175a7714

https://m.edsoo.ru/991f7321

https://m.edsoo.ru/ed4cd43b
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBbHOM MIPOI'PAMMBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4
1.5

HpOBepﬂeMble NMpeaAMETHLIC PE3yJIbTaThl 0CBOCHUSN OCHOBHOM
Oﬁpa30BaTeﬂbHOﬁ nmporpamMmbl OCHOBHOI'O o01ero 06pa30BaHHﬂ
Yucna ¥ BEIYMCICHUS

BBIHOJIHSITL, coucras YCTHBIC n IIMCBbMCHHBIC HpI/IéMBI,
apI/I(l)MCTI/I‘IeCKI/Ie JIEUCTBHS C panuoHaJIbHBIMHU YUCJIaMU

Haxomute ~ 3Ha4eHMsT  YHCIOBBIX  BBIPAXKCHHM, [IPUMEHATH
pa3HooOpa3Hble crIocOObl U MPUEMBI BRIYUCICHHS 3HAYCHUN JTPOOHBIX

BBIpQXCHUH, COZEPKAINX OOBIKHOBEHHBIE U ICCSITUYHBIC APOOH

[lepexoauts oOT oOnmHONM (QOpPMBI 3amUCH YUCET K JIpyrou
(mpeoOpa3oBBIBaTh  JACCATHYHYHO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITUYHYIO IPOOB)

CpaBHI/IBaTL " ynopsaaouuBaThb palluOHAJIbHBIC YU CIIa

OxpyrisTh yucna

1.6

1.7

1.8

2.1

BBINONMHATP NPUKUAKY M OLCHKY Ppe3y/bTaTa BBIYHUCICHHUM, OLECHKY
3HAYEHWM 4YMCIIOBBIX BBIPDAXXCHUM. DBBINONHATE  JIEWCTBHS €O

CTCIICHSAMMU C HATYPAJIbHBIMU IMOKA3aTCIIAMU

HpI/IMeHHTb IIPpU3HAKXU ACJTIUMOCTH, PAa3JIOKCHHUE Ha MHOXUTCIN

HAaTypPaJIbHBIX YUCEI

Pemate  NpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3AHHBIE C
OTHOLIEHUEM BEJINYUH, MIPONOPLUHUOHAIBHOCTHIO BEJINYMH,
MIPOLICHTAMH, WHTEPIPETUPOBATh pE3yJbTaTbl pELIeHUs 3a1ad ¢
y4€TOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMBIX

00BEKTOB
AnrebpanuecKue BbIPAKCHHS

Hcnonw3oBaTh anre6paI/IquKon TCPMHUHOJIOTUIO W  CHMBOJIUKY,

MIPUMEHSTH €€ B MPOIIECCEe OCBOCHHSI yUeOHOTO MaTepraa



2.2

23

Haxomuth 3HaueHUst OYKBEHHBIX BBIPDAKEHUH MpPU  3aJaHHBIX
3HAYEHHUAX [IEPEMEHHBIX
BbimonHATe mpeoOpa3oBaHMsl LEJIOTO BBIPAXEHHUS B MHOTOUWIEH

MpUBEICHNEM MOJIOOHBIX CIaraeMbIX, pAaCKpPhITHEM CKOOOK

24

2.5

BbInonHATE yMHOXKEHHE OAHOWIEHAa HA MHOTOYJIEH M MHOTOWIEHA Ha
MHOTOWJIEH, NPUMEHATh (OpMyJbl KBajapara CyMMbl M KBajpara

pa3HOCTH
OCYH.[CCTBJ'ISITB PA3JI0KECHUC MHOTOYJICHOB HA MHOKHUTECJIU C TIOMOIIIBIO

BBIHECEHUS 3a CKOOKH 06IIIGPO MHOXHWTCJIA, T'PYIIIMPOBKU CJlaracMabIX,

MIpUMEHEHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUS

2.6

2.7

[IpumensTh npeoOpa3oBaHUsI MHOTOWIEHOB JUISl PELIEHUS Pa3InYHbIX
3aJ1a4 U3 MaTEMaTUKH, CMEKHBIX [TPEIMETOB, U3 pEallbHON IPAKTHKU

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHM IOKA3aTEJIIMU

111 Ipeo0pa30BaHusl BBIPAXKEHUN

3.1

VYpaBHEHUsI U HEPABEHCTBA
Pemate JsMHENHBIE ypaBHEHUs C OJHOW IIEPEMEHHOM, IIPUMEHSS
IpaBuJja Mepexoja OT UCXOIHOIO YPaBHEHHs K PAaBHOCHIBHOMY €MY.

HpOBCpHTB, ABJISICTCS JIM YUCJIO KOPHEM YpaBHCHUS

3.2

3.3

3.4

3.5

3.6

4.1

[Ipumenste rpaduyeckue MeETOAbl TPU PEIICHUH  JTUHEHHBIX

YPaBHEHUU U UX CUCTEM

[TogOupate mpuMepsI TTap YUCEN, SBISIOMIMXCS PEIICHUEM JTUHEHHOTO

YpaBHCHHA € ABYMs ICPCMCHHBIMU

CTtpouTh B KOOPAMHATHOH IMIIOCKOCTH IpauK JMHEHHOIO YpaBHEHHUS C
IBYMsI TIEPEMEHHBIMH; MOJB3YSICh TPaQUKOM, MPHUBOAUTH NPUMEPHI
pEIIEHUs] ypaBHEHUS

Pematb cucTeMbl ABYX JTMHEWHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU,
B TOM YHCJIe TpauuecKu

CocTaBiATh U pelaTh JMHEWHOE YPAaBHEHUE WINM CUCTEMY JIMHEHHBIX
YPAaBHEHHH 110 YCIIOBUIO 3a/1a4, HMHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4y I1OJIy4YEHHBIN pe3yJIbTar

Koopaunate! u rpaduku. OyHKunn

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEPBAJbI, 3alUCHIBaTh

YHUCJIOBBIC ITPOMEIKYTKH Ha anre6panquKOM SA3BIKC




4.2
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OTmedaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH TIO 3a/JIaHHBIM
KOOpJMHATaM
Crpouts rpaduku auHeHbx Gynkuuid. Ctpouts rpaduk GyHKIUU Y

= [x]

4.4

4.5

4.6

OnuceiBaTh € MOMOLIBI0 (YHKIUI H3BECTHBIE 3aBUCUMOCTU MEXTY
BEJIMYUHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHY, KOJIHUYECTBO,

CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOTHI
HaxonuTs 3HaueHne QyHKIMH MO 3HAYECHHUIO €€ apryMeHTa

[TonumaTts rpaduyeckuif crnoco0 TpeACTaBICHUS M aHAJIN3a
uH(pOpMallMK, H3BIEKATh W HMHTEPIPETUPOBATh HHOOPMALMIO U3

rpaMKOB peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KUIACC

Kon
MpoBepsAEeMOro
pe3yJjabTaTa

1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucna ¥ BEIYUCIIEHUSA

1.1

1.2

Hcnons3oBaTh  HadyaJbHBIE  MNPEACTABICHUS O  MHOYKECTBE
JNEUCTBUTEIIBLHBIX YMCEI I CPABHEHUS, OKPYIJICHHUS U BBIUUCIICHUM,
n300pakaTh JCUCTBUTENbHBIE 4YHCIA TOYKAMU HA KOOPAMHATHOU
IpsAMOI

[IpumeHsATH TOHATHE  APUPMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
HaXOJWTh KBAaJpaTHbIE KOPHH, WCIOJIb3Ysd IMpPH HEOOXOAMMOCTH
KaJIbKYJISATOP, BBIIOJIHATH IPE0Opa30BaHUsl BBIPAKEHUM, COJepKaIIX

KBaJIpaTHbIE KOPHU, UCTIOJIb3Ys CBOWCTBA KOPHEM

1.3

2.1

2.2

Hcnonp3oBath 3amucu OONBIIMX M MalbIX YHUCET C MOMOUIbIO
JEeCSITUUHBIX Apo0eit u creneneit uncia 10

AnreOpanueckue BbIpaXeHHs

[IpuMeHSTh TMOHSATHE CTENEeHU C LENbIM IOKAa3aTeNeM, BBIOIHATh
npeoOpa3oBaHusl BBIPAKEHUH, COIEPKAINIUX CTEICHH C IEJIBIM
MoKa3aTesieM

BreimonssaTe TOXICCTBCHHBIC Hp606pa3OBaHI/I${ palluOHAJIBHBIX

BBIP@KCHHII HA OCHOBE IMpPaBWJI JCHUCTBUM HAJ MHOTOYICHAMH U
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anredpanyeckumMu JIpoosMu

PacknanpiBate KBagpaTHBIA TPEXUIEH HA MHOKHUTEIN

24

[TpumensaTh mpeoOpa3oBaHUsl BBHIPAKCHUN ISl PEIICHHUS PAa3TUYHBIX

3aa4 U3 MaTCMaTuKH, CMCKHBIX IPEIMCTOB, U3 peaHLHOI\/'I IIPaKTUKHA

ypaBHCHI/IH 1 HCPABCHCTBA

3.1

PemraTs HHHeﬁHBIe, KBaJIpaTHBIC YpPAaBHCHUA U PpPallMOHAJIBHBIC
YpaBHCHU:, CBOAAINNECA K HUM, CUCTCMBI JIBYX ypaBHeHI/If/'I C IAByMs

MNEPEMEHHBIMU

3.2

3.3

[IpoBomuTh TpOCTEHIINE HCCIECAOBAaHUS YPAaBHEHHM MW CHCTEM
ypaBHEHHW, B TOM 4YHCIE C TPUMEHEHHEM TpapuuecKux
npeacTaBiaeHui (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WIM CHUCTEMa

YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

[lepexogute OT crnoBecHOW  (OpPMYTUPOBKM 3amaun K €€
anreOpandeckodl MOJENHM C MOMOILBIO COCTABICHHS YPaBHEHHS WIIU
CUCTEMbl ypaBHEHHUH, HWHTEPIPETUPOBATH B COOTBETCTBHM C

KOHTEKCTOM 3a/1a4yM MOJTY4YEeHHBIN pe3yibTat

3.4

4.1

4.2

9 KJIACC

[IpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB JJISi CPABHEHUS, OLEHKH,
pelaTh JMHENHbIE HEPABEHCTBA C OJJTHOW NMEPEMEHHON M UX CHUCTEMBI,
naBaTh  rpadMUecKyl0  WUIIOCTPAIMI0  MHOXECTBA  PELICHUU
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMHU

[loHumMaTh W UCNONB30BaTh (PYHKIMOHANBHBIE MOHATUS M  S3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHS), OINPEACIATh 3HAYCHUEC
GYHKIIMM TIO0 3HAYEHHIO apryMEHTa, OINpeAeNsaTh CBOMCTBa (YHKIIMU
o e€ rpaduky

CrpouTts rpaduKu 31eMEeHTapHbIX PYHKINN BUJA:

y=k/x

=x%, y = x?, y = [X|, onuChIBaTh CBOWCTBA YMCIOBON (DYHKIUHU MO €&

rpaduky

Kon
MPOBEPAEMOro

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbHOM NPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus



pe3yJbTara
1

1.1

1.2

1.3

1.4

2.1

2.2

Yucina ¥ BEIYMCIIEHUS
CpaBHMBaTh M YNOPSAOYMBATH pAlMOHAIbHBIE U HPPALMOHAIBHBIE
qucia

BreimonssaTs apI/I(i)MeTI/I‘leCKI/IC ,Z[eﬁCTBPIH C pallMOHAJIbHBIMH YMUCJIaMU,
COouCTass YCTHBIC W IMUCbMCHHBIC HpI/IéMBI, BBIINNOJIHATH BBIYMCIICHHUA C

HppaiuOHaAJIbHBIMU YHCJIaMHU

Haxonuth 3HaueHMs CTENEHEW C LENBIMU IIOKA3aTeNIIMU U KOpHEW,
BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN

OKpyIJISITh NEHCTBUTENBHBIE YHCIIA, BBIIOIHATD IPUKUIKY PE3yJIbTaTa
BBIYMCIICHUM, OLICHKY YMCIIOBBIX BBIPAKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemare smHENHBIE W KBaJpaTHBIE YpaBHEHMs, YpPaBHEHUS,
CBOJAIIMECS K HUM, ITPOCTEHIINE APOOHO-pallMOHAIbHBIE YPaBHEHUS
Pemate cuctemsl IByX JTUHEHHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBIIACTCS

JIMHEHHBIM

23
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2.5

2.6

Pemarp TekcTOBBIC 3a/a4U ANreOPandecKUM CIIOCOOOM C TTOMOIIBIO
COCTaBJICHUSI ypPaBHEHHUS WJIM CHUCTEMbI JBYX YPaBHEHHH C JABYMsI

MEPpEMECHHBIMU

[IpoBomuTh TpOCTEHINIME HCCIECAOBAHUS YpPAaBHEHHM W  CHCTEM
ypaBHEHHH, B TOM YHClIE€ C NPUMEHEHHEM TIpapUuecKux
NpeCTaBICHUN (HampuMep, yCTaHaBIUBaTh, UMEET JIM YpaBHEHUE WIIN

CUCTEMA YpaBHEHUH pEIICHHUs, €CJIU UMEET, TO CKOJIBKO)

Pemate  nuHeEliHBIE  HEpaBEHCTBA, KBAaJpaTHbIE  HEPABEHCTBA,
M300paxaTh PEIICHUE HEPABCHCTB HA YMCIIOBOU MPSMOM, 3aHCHIBATH

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

Pemrate cucteMbl NIUHEHHBIX HCPABCHCTB, CHCTCMblI HCPABCHCTB,
BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, HM300pa)kaTh pEIICHHE
CHCTEMbl HEPaBEHCTB Ha YHCIOBOHM IMPSIMOM, 3alMCBHIBATH PEIICHHUE C

IIOMOIIBIO CHUMBOJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7a4



3.1

OyHKIMT

PacrioznaBate  (QyHKIIMM ~ W3yYeHHBIX  BUAOB.  [lokaspIiBaTh
CXEMAaTHYCCKHU PaCIOJIOKCHHUE Ha KOOPAMHATHOM TIOCKOCTH IrpauKoB
bynkumii Buga: y=kx, y=kx+b, y=~k/x, y=ax’+bx-+c, B 3aBUCUMOCTH OT

3Ha4YeHUH KO03((UIIMEHTOB, ONUCHIBATH CBOUCTBA (PYHKIHI

3.2

3.3

3.4

[Toka3piBaTh CXEMaTHYECKH pACIONOXKEHHE Ha  KOOPJAMHATHOMH
IUIOCKOCTH TpagukoB (QyHKUMH Buaa y = YX, y = |X| U ONHUCHIBATh

CBOMCTBA (PyHKITHIA

Ctpouth M M300paxkaTb CXEMaTHUECKH TIpapUKd KBaJPaTHUHBIX
(GyHKUMH, ONMUCHIBATH CBOWCTBA KBAJPAaTHUHBIX (QYHKUMH MO HX
rpadukam

Pacnio3HaBaTh KBaJApaTHUHYIO (QYHKIHMIO 1O (Qopmylne, MPUBOAUTH
NpUMEpPbl KBAAPATHYHBIX (PYHKIUH W3 peasbHOW KHU3HH, (DU3HKH,

TeOMETPHH

4.1

4.2
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4.4

Apudmerndeckas 1 reOMeTprUIecKas Mporpeccun

Pacrnio3HaBaTh apu(pMETHUYECKYIO0 U T€OMETPUUECKYIO MPOrPECCUH IpU

pa3HBIX criocobax 3aaaHus

BBINONHATE BBIUMCIIEHUS] C MCIOJIb30BaHUEM (OpPMYNl A-TO 4JeHa
apu(METHYECKOH M T€OMETPUYECKOH MPOrpeccuid, CyMMBbI MEPBBIX N
YJICHOB

N300pakaTh WieHbl MOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPJMHATHOU
IJIOCKOCTH

Pemiate 3aaa4d, CBA3aHHBIC C YHMCJIIOBBIMHU IIOCIICAOBATCIIbHOCTAMU, B
TOM YHCJIC 3aJadyu H3 peaHBHOﬁ KHN3HHU (C HUCIIOJIB30BaAHHEM

KaJIbKYJISITOPa, HU(MPOBBIX TEXHOIOTHI)



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COAEePKAHUS
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U AECCATUYHBIC, MEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit k napyroil. [loHsTHE panMOHAIBLHOTO 4YHUCIHA, 3alUCh, CPaBHEHUE,
YHOPSAAOYMBAHUE PALMOHATIBHBIX YHCEI
- Apudmernueckue neicTBUSA ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3anau u3
' pearbHON MPAaKTUKU HA YaCTH, HA IPOOH
13 CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeesieHHe, Mpeodpa3oBaHUe
' BBIpQ)XEHUI Ha OCHOBE OIPEIEIeHUs, 3aUCh OOJIBIINX YUCEeT
14 [TponeHTsl, 3anKCh MPOLEHTOB B BHUJE IpoOM U IpoOM B BUAE HPOLCHTOB.
' Tpu oCHOBHBIE 3a/1a4l HA TPOLIEHTHI, PEILIEHUE 33/1a4 U3 PEaJIbHON MTPAKTUKU
s [IpumeHeHnne TNpU3HAKOB  JEIMMOCTH, pPa3lOXEHHE HA  MHOXHUTEIU
' HaTypaJIbHbIX YHCEIl
L6 PeanbHple  3aBUCMMOCTM, B TOM 4Hcle IpsMas M oOpaTHas
' IPONOPLUOHATIBHOCTH
2 Anrebpanyeckue BbIpaXKeHUs
51 [lepemeHnHble, YMCIOBOE 3HAUEHHUE BBIPAXKEHUS C MEepeMeHHOM. JlomycTumble
' 3HAYEHUS EPEMEHHBIX
25 [IpencraBneHne 3aBUCUMOCTH MEXJIy BEIUYMHAMU B BHJE (DOPMYJIBL
' Boraucnenus no popmynam
)3 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHMH, TOXKIECTBEHHO  paBHBIE
' BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIeEM
5 OpnHowieHbl U MHOrouneHsl. CreneHb MHorowieHa. CliokeHHE, BBIYMTAHUE,
' YMHO>K€HUE MHOTOUYJIEHOB
Y @DopMyJIbl COKpPAIEHHOTO YMHOXKEHUS: KBaIpaT CyMMBI U KBaJIpaT Pa3HOCTH.
' ®opmysia pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOYKUTENH
3 YpaBHeHUs



VYpaBHEHHE, KOPEHb YpaBHEHHWs, NpaBWiIa NPeoOpa3oBaHUs YpaBHEHMS,

> PaBHOCUJIBHOCTb YPaBHEHH
32 JluneiiHoe ypaBHEHHE C OJHOW IEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIo
' ypaBHEHUS, pEUICHNE JIMHEUHBIX YPaBHEHUI
13 CocraBieHre ypaBHEHUH 1O yCJIOBUIO 3a/1a4yM. PeleHne TeKCTOBBIX 3a/1ad C
' MOMOILIBIO YPaBHEHUI
3.4 Jlunelinoe ypaBHEHHE C IBYMs IIEPEMEHHBIMHU U €ro Tpaduk
CucrteMa IBYX JMHEWHBIX ypaBHEHHH C JAByMs IepeMeHHbIMH. PemieHue
3.5 CHCTEM YpaBHEHUH CHOCOOOM MOJCTaHOBKHU. IIpuMephl perieHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpPaBHEHUU
4 Koopaunate! u rpaduxu. OyHKImm
4.1 Koopaunara Touku Ha mpsiMOr
47 Hucnossle IPOMEKYTKH. PaccTosiHue MexAy AByMS TOUYKAMH KOOPAMHATHOU
' MPSMOM
43 [IpsimoyromnbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTU
44 [Tpumeps! rpadukoB, 3agaHHBIX (opmyiaamu. UreHHe TrpauKoOB pearbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue hpynkumu. I'paduk Gynkiuu. CBoiicTBa PyHKITUN
4.6 Jluneitnas pynxkuus, e€ rpaduk. I'padux Gynkmm y = [X|
47 ['padprueckoe pereHue JUHEWHBIX YpPaBHGHMH W CHUCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
1 Yucna 1 BBIYUCTICHUS
1 KBanpatnsiii kopeb u3 uucna. IloHdarne 00 wuppanMOHANIBHOM YHCIIE.
' Jecsatuunblie MpUOIMKEHNS HPPAMOHATBHBIX YHCET
CgoiicTBa apupMETHUYECKHX KBaIpaTHBIX KOPHEH W HX MPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YUCIOBBIX BBHIPAKEHUI W BBHIYHCICHUSM. J|eliCTBUTEIbHbBIE
yucia
1.3 Crenenb ¢ LenbIM NIOKa3areneM U e€ cBoicTBa. CTaHaapTHas 3alUCh YKCIia



2 Anrebpanyeckue BbIpaKeHUs
2.1 KBanpaThslil TpéxuseH, pa3ioxkeHne KBaIpaTHOroO TPEXWIEHa Ha MHOXKUTEIN
2.2 Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO ayireOpanveckoi qpoou
2.3 CrnoxxeHue, BRIYMTaHUE, YMHOXKEHHUE, JICICHUE allreOpandecKux apooei
2.4 PanrionansHbIe BIpaXKEHUS U UX TIPeoOpa3oBaHue
3 VYpaBHEHMsI U HEPABEHCTBA
11 KBanpatHoe ypaBHeHue, ¢opMyia KOpPHEH KBaJIpaTHOTO YypaBHEHHUS.
' Teopema Buera
3.2 Pewenne ypaBHeHuH, CBOAAIMXCA K JIMHEWHBIM U KBaJPATHBIM
33 [IpocTeitmme npoOHO-palMOHATBHBIC YPaBHEHUS
I'padnueckas uHTEprpeTanys ypaBHEHUH C IByMs IEPEMEHHBIMU U CUCTEM
34 JUHEWHBIX YpaBHEHUH ¢ IByMs nepeMeHHbIMU. [Ipumephl pemieHus: cuctem
HEJMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU
3.5 Pemrenue TekCTOBBIX 33a7au aJIre0pandecKuM crocoOoM
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOM NTEpeMEHHON
3.8 PaBHOCUIIBHOCTE HEPaBEHCTB
3.9 JIuHeiiHbie HEPaBEHCTBA C OJHON IEPEMEHHOM
3.10 CucTteMbl TMHEUHBIX HEPABEHCTB C OJTHON MEPEMEHHOMN
4 OyHKIUU
41 [Monstre ¢yukmuu. OOMacTh OMNpENENeHUs ¢ MHOXKECTBO 3HAYCHHI
' ¢ynkiuu. CriocoOb! 3a1anus PyHKITHIA
4.2 I'padux Gpynkuuu. YreHue cBoicTB GyHKIMU 1O €€ rpaduKy
43 [Tpumeps! rpadukoB GyHKIKH, OTpAKAIOLUIMX pealbHbIe MTPOIECCH
14 OyHKIMM, OIUCHIBAIOIIME TPAMYI0O M OOpaTHYI0 MpPOMOPIUOHATILHBIC
' 3aBHUCHUMOCTH, UX rpapuKu
4.5 @yHKIMU y =x7 y = X7
4.6 Oynaknuu y = W, y = |x|
4.7 I'paduaeckoe perneHue ypaBHEHHN U CHCTEM YpaBHEHUM

9 KJIACC



Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1 Yucina ¥ BLIYMCIIEHUS

PaLII/IOHaHLHLIe 4ynciia, HUpPpalUOHAJIBHBIC YHCJIA, KOHCYHBIC U OECKOHEYHbBIC

= JIECSITUYHBIE TPOOH
MHO€eCTBO NI€HCTBUTENBHBIX YNCEN, IEHCTBUTENIbHbIE YUCIIA KaK OECKOHEUHbIE
1o JecsTU4Hble ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXKJy MHOXKECTBOM
' JIEUCTBUTENIbHBIX YMCEIT U KOOPJIUHATHOM NIpsiMoid. CpaBHEHUE JIEUCTBUTEIbHBIX
qucel
1.3 Apudmernueckre 1eHCTBUS € AEHCTBUTEIbHBIMHU YUCIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKPY’KAIOLIET0 MUPA,
L4 JUIMTENILHOCTh TPOIIECCOB B OKpy»karomeM Mmupe. [IpubmmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmKkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BEIYMCIIEHUI
2 YpaBHEHMs 1 HEPABEHCTBA
2.1 YpaBHEHHUs C OAHOU IIEPEMEHHOU
2.2 JIuneiinoe ypaBHeHue. Pelienne ypaBHeHUN, CBOAAIIMXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHenue. PelieHre ypaBHEHUM, CBOASIIIIMXCS K KBAIPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHHs YpaBHEHMHM TpPETbed W
' YeTBEPTOW CTENEHEN PA3JIOKEHHEM HA MHOKUTEIIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHE C IByMsl IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM qByX JIMHEHHBIX YPAaBHEHUN C ABYMS IIE€PEMEHHBIMU
29 Pemenue cucreM IByX ypaBHEHM, OZHO M3 KOTOPBIX JIMHEHWHOE, a Ipyroe —
' BTOPOM CTENEHU
2.10 I'paduueckas MHTEPIIPETAINS CUCTEMBI YPaBHEHUH C ABYMS TIEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 337124 aNreOpandeckuM crocobom
2.12 UYucrioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nMHENHBIX HEPABEHCTB C OAHOW ITEPEMEHHOMN
2.14 Pemenue cucreM JTMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanpaTHble HepaBeHCTBa
516 I'padguueckas mHTEpHpeTalys HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMs

NEPCMECHHBIMU



OyHKIHT

KBangparnunas ¢ysknus, e€ rpaduk um cBoiictBa. [lapaGona, KOOpIMHATHI

> BEPIIHUHBI TapaboJibl, OCb CAMMETPUU NapabOIIbI

3.2 I'paduku byuxuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduxu Gynkumit y=k/x, y = x° 1 ux cBOHCTBa

34 I'paduku pyHKIMIA , ¥ UX CBOMCTBA
4 YucioBble NOCIEI0BATENBHOCTH

41 Ompenenenre U CocoObl 3a/laHUs YUCIIOBBIX MOCIEAOBATEIILHOCTEN. 3alaHne
' MOCIIEA0BATEIBHOCTH PEKYPPEHTHOM hopmyioi u popMyIioil #-ro ujaeHa

42 Apudmeruueckass mnporpeccus. Dopmynel n-ro  wieHa apu(pMeTHUECKOM
' IIPOrPECCUU, CYMMBI [IEPBBIX /1 YIECHOB

43 I'eomerpuueckas mnporpeccuss. QPopMyabl #n-T0  WIEHA T'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI MIEPBBIX /1 YICHOB

4 N3o0pakeHne UIEHOB apu(METHUYECKOWM | TEOMETPUYECKON MpOrpeccuit
' TOYKAMHU Ha KOOPAWHATHOW MIIOCKOCTH. JIMHEHHBIN U SKCITOHEHIIMAIBHBIN pOCT

4.5 CnosxHble IPOLEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/bHOIi MPOrpaMMbl OCHOBHOT'O
o0uiero oopazoBanust Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
ornepalnud HaJ MHOXECTBAMU, yMEHHUE OIEpPUPOBATH MOHATUSIMU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, NPUMEHATh UX TMPU PELICHUU
3aJla4; yMEHHE HCIOJIb30BaTh rpaduueckoe MmpeiCTaBIeHHEe MHOXKECTB
JUTSl OTIMCAHMS PEATIbHBIX MPOLECCOB U SBJICHUM, MPU PEIICHUH 3a]a4

U3 JPYyrUX y4eOHbIX NPEIMETOB

YMeHHe OonepupoBaTh NMOHATUSAMHU: ONPEAEICHUE, aKCHOMa, TeopeMa,
JOKA3aTEeJIbCTBO; YMEHHE pPAcloO3HAaBaThb HWCTHHHBIE W JIOXKHBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH IPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUS BBICKA3bIBaHUI

YMeHue onepupoBaTh MOHATUSAMHU: HATypaJbHOE YHUCIO, MPOCTOE M
COCTaBHOE YMCJIO, JEIMMOCTh HATypalbHBIX YHCET, NPU3HAKU
JEeTUMOCTH, LEeJI0€ YHUCI0, MOIYJb 4YHCIA, OOBIKHOBEHHAs IpoOb U
JecsiTUYHasi JpoOb, CTaHAAPTHBIM BUJ 4YKCIA, PAlMOHAJIBLHOE YHUCIIO,
UppalMOHATIBHOE YHCIO, apu(MeTHYecKUil KBaApPaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUSL C  4YMCIaMH, CpaBHUBAaTh U
YHOpAAOYMBATh YMCJIA, TPEACTABIATH YHUCJIA Ha KOOPAWHATHOU
IpSIMOM, OKPYIJISTh YHUCIA; YMEHUE JejaTb NPUKUAKY U OLEHKY

pe3ynbTaTa BRIYUCICHUN

YMeHue onepupoBaTh IMOHATHUSAMM: CTEIEHb C LENBIM I[OKa3aTeleM,
apumeTnyecKuil KBaJpaTHBIM KOPEHb, MHOTOUJICH, alreOpandeckas
Ipo0Ob, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENneHU
0oJbIlle EIWHUIIBI, YMEHHE BBINOTHATH pacuérel Mo (opmymnam,
npeoOpa3oBaHus LENbIX, APOOHO-pAllMOHATBHBIX BBIPAKEHUN U
BBIPQKECHHUI C KOPHSIMH, PA3JIOKEHUE MHOIOYJIECHA HAa MHOXHUTENH, B
TOM 4YHCIIE€ C UCHOJIb30BaHHEM (OpMYyN pa3HOCTH KBaJpaToB U

KBaJpaTa CyMMBI U pa3HOCTH

YMeHue OIICPHUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C



OIHOM TIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOMN; YMEHUE pellaTh JIMHEHHBbIE U KBAaJApPaTHBIC YpaBHECHUS,
IpOOHO-pallMOHANBHBIE YPAaBHEHUS C OJHOW TMEPEMEHHOM, CHUCTEMBI
JBYX JUHEHHBIX YPAaBHEHUH, JTUHEHHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble M JPOOHO-palMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aa4 U3 IPYTUX MPEeIMETOB
U TPAKTUYECKHUX 3a7a4; YMEHUE MCIOJb30BaTh KOOPAUHATHYIO
OpSAMYyI0 M KOOPAWHATHYIO IUIOCKOCTh JUIl M300pakeHUs peleHuin

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAME: QYHKIUA, TpaduKk GYHKIINH, HYITH
byHKIHY, IPOMEXKYTKH 3HAKOIOCTOSIHCTRBA, POMEKYTKH
BO3pacTaHus, YOBIBaHWS, HaWOOJNbIIEE WM HAUMCHBIICEC 3HAYCHUS
byHKIUY; yMEHUE OIIEPUPOBATH TIOHSATHSIMH: npsiMast
MPONOPIHOHATBHOCTD, JUHEHHas (PYHKIUSA, KBagpaTudHas (QyHKIHS,
oOpaTHasi TPOMOPLMOHATBHOCTh, Mapaboia, rumepbona; yMeHue
CTpouTh rpaduku GyHKIUN, UCTIONH30BaTh rpadyKH JJIs ONIPEACIICHHS
CBOMCTB IPOIIECCOB W 3aBUCUMOCTEH, /ISl PEIICHHs 3a7ad U3 JAPYTUX
y4eOHBIX TPEAMETOB W PEAIbHOW IKM3HH, YyMEHHE BBIPAXKATh

(bOpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIepupOBAThH MOHITHUSIMU: MOCIIEI0BATEILHOCTb,
apudmernyeckass U reoMeTpuyeckas  IMPOrPecCUu;  yMEHHUE
UCIIONIb30BaTh CBOWCTBA TOCJEIOBATENBHOCTEH, (HOPMYIBI CyMMBI U
oOIero ujeHa MpH PEIICHUH 3a7a4, B TOM YHCIE 3a7a4 U3 JPYTUX

yueOHBIX MPEJMETOB U PEaNbHOM KU3HU

VYMeHue pemaTth 3aaud pa3HbIX TUIOB (B TOM YMCJIE Ha MPOLEHTHI,
IO WM 4YacTH, ABWXKEHHE, paldoTy, ILIEHy TOBAapOB MU CTOMMOCTh
MOKYIIOK U YCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPaBJICHUS JIUYHBIMU U
CeMEMHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKEHUS,
YpPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBUIO 3aJayH,
UCCIIEI0BaTh IOJyY€HHOE PEIICHHE U OLIEHHBAThH MPaBIONOA00HOCTb

MOJIYUYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATHSAMHU: (GUrypa, TOUKA, OTPE30K, Mpsmas,
Jy4, JOMaHasi, yroJjl, MHOIOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHHUM TpPEYroJbHHUKH, NPSAMOYTOJIBHBIA TPEYroibHHUK,

MeauaHa, OUCCEeKTpUca U BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIbHHUK,




napajuiesiorpaMMm, pom0, TOpSIMOYrOJIbHUK, KBaJparT, Tpamerus;
OKPY’KHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pelaTh 3ajadd, B TOM YHCJIE U3 IMOBCEIHEBHOM
KU3HU, HAa HAXOXKJIEHUE I€OMETPUUYECKHUX BEJINYMH C MPUMEHEHUEM

M3Y4YEHHBIX CBOUCTB PUTYp U (PaKTOB

10

11

12

13

YMeHue onepupoBaTh MOHSATHUSMU: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJbHUKOB; MapajuIeIbHOCTh U INEPHNEHAUKYISPHOCTh TNPSMBIX,
Yroil MEXIy MpsSMBIMM, MEPHEHIUKYISp, HAKJIOHHAs, HPOEKLHUs,
nonobue Guryp, mogo0HbIe TPEYTOIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napawuielbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX B

OKpY’KaroIlleM MUpe

YMeHue onepupoBaThb IOHATHUSMHU: JUIMHA, PACCTOSHUE, YIOJ
(BenMuMHA yTila, CHHYC U KOCHUHYC yIJla TPEyrojbHHKA), IJIOLIA/ib;
yMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY’KaOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyIbl NepuMeTpa U IUIOLAAU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOIIATU Kpyra, oObema
MPSIMOYTOJIBHOTO TapaJuleNienunea; yMEHHE MNPUMEHSITh HPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOUICHHS  JJIs

BBIUMCIICHUS JJIMH, PACCTOSIHUH, TJIOIIAaACH

YMmenue wuzo0paxarb IUIOCKHE (Urypbl W KX KOMOMHAlWH,
IPOCTPAHCTBEHHbIE (UTYpbl OT PYyKH, C TOMOIIBIO UYEPTEKHBIX
UHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WJIH

CUMBOJIbHOMY OITMCAHUIO

YMeHHe  onepupoBarb  IMOHATHAMHU: IPSAMOYIOJIbHAs — CUCTEMa
KOOPIMHAT, KOOpPAWMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHNE BEKTOPA HA YUCIIO, CKAIIIPHOE MIPOU3BEACHUE BEKTOPOB;
YMEHHE HCIIOJIb30BaTh BEKTOPBI M KOOPIAUHATHI Ul NPEICTaBICHUS
JAHHBIX M pelIeHus 3ajad, B TOM 4YMCIE€ M3 JPYI'MX Y4eOHBIX

MPEIMETOB U PEATbHOMN )KU3HHU

14

YMeHue omnepupoBaTh TMOHATHSIMHU: CTOJOMKOBBIE U KPYTrOBBHIE
auarpamMmbl,  TaOnuIbBl, cpeaHee  apudMeTHYecKoe, MeauaHa,
HauOoJpIIee ¥ HAaUMEHbIIEEe 3HAYCHHUS, pa3Max YHCIOBOro Habopa;

yMEHHE  U3BJIEKaTh, HMHTEPOPETUPOBATH M  MPeoOpPa3OBHIBATH



15

16

uH(poOpMalMIo, TMPEACTaBIEHHYI0 B TalOiMIaXx M Ha JAUarpaMmmax,
OTPaXKaKOLyl0 CBOMCTBA M XAPAKTECPUCTUKU PEaJIbHBIX IIPOLECCOB U
SBJICHUM; yMEHWE pacllo3HaBaThb HW3MEHYMBBIE BEIWYMHBI B

OKPYKAaIOIIeM MHpPE

YMeHue onepupoBaTh MOHATHAMH: CIy4YalHbIA ONBIT (CIy4alHbIN
SKCIIEPUMEHT), DJJIEMEHTapHOEe COObITHE (JIEMEHTApHBIM  HCXO0.)
CIly4yalfHOro OIbITa, CiIy4ailHOE€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOJWUTh BEPOATHOCTH CIIyYalHBIX COOBITHH B ONBITaX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMM; YMEHHE pellaTh
3aJjaud METOJIOM OpPIraHM30BaHHOIO Iepedopa M C MCIOJIb30BaHUEM
[IpaBUjIa YMHOXCHUS; YMEHHME OLCHUBATH BEPOSTHOCTH DPEAIBHBIX
COOBITUH U SIBICHUN, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKpYXAaloleM MHUPE M B IKHU3HH;
3HAaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEN H €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpATh TOAXOMSIIUNA W3yYEHHBIM METON MJIs pPEeLICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIC U KU3HHU, pACIIO3HABATh MPOSIBICHNUE 3aKOHOB MaTEMAaTHUKU B
HCKYCCTBE, OIUCHIBATh OTJEIbHBIC  BBIJAIONIMECS  PE3YJIbTATHI,
MOJIyY€HHBbIE B XOJ€ Pa3BUTHUA MATEMaTHKH KaK HAyKH, MPHUBOJIUTH
MpUMEphl MaTEMATUYECKUX OTKPBITHI U MX aBTOPOB B OTE€UYECTBEHHOM

U BCEMUPHOH UCTOPHUH



INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

1.1

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

Yucna v BBIYUCIICHUS
HarypanbHsle u niensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YUCET

OOBIKHOBEHHEIE u JACCATHYHBIC I[pO6I/I, MMPOLCHTEI, OCCKOHCYHBIC

2 MIEPUOANYECKHE TPOOH

3 Panmonaneupie uucna. ApudMeTHdecKkue Omepalud ¢ paldoOHAIbHBIMU
' qrCIaMU

14 JeiictButenpHple uncna. ApupMETHUECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' qrCcIaMu

s [TpuOnk€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHUS, NPUKUAKA U OICHKA
' pe3ynbTaTa BRIYUCICHUN

2 AnreOpandeckre BRIpaKCHUS

2.1 bykBeHHbIE BbIpa)XEHUS (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenb ¢ wenpiM nokaszaresieM. CTENneHb € pPalMOHAIBHBIM IOKa3aTeNIeM.
. CBoiicTBa cTENEHU

2.3 MHorouieHsl

2.4 Anrebpanueckast 1poOb

)5 ApupmeTnueckuii  KOpEHb  HATypaJbHOM  CTENEHH. HevictBuss ¢
' apupMeTHYeCKUMHU KOPHSIMH HaTypaibHOU CTEIEHH

3 VYpaBHEHMS U HEpaBEHCTBa

31 Llenple u npoOHO-palMOHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUN

39 Llenple u npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI UM COBOKYIHOCTH
' HEpaBEHCTB

3.3 Perttenrie TEKCTOBBIX 3ama4

4 YucnoBble TOCIEA0BATEILHOCTH

4.1 ITocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHM [I0CIIEN0BATEIHLHOCTEN

4.2 Apudmernueckass U reomeTrpuyeckas mporpeccun. Dopmyna  CIOKHBIX



IIPOLICHTOB

5 OyHKIMU
Oynkimsa, crnocobbl  3amaHus  QyHkumu. I'padpuk  Qynkumu. OOnacts
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHui ¢pynkuuu. Hynmu ¢ynkmun. [IpomexyTku
5.1 3HAKOTOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHUH. MakCUMyMbl U
MUHUMYMBI (QyHKIIMA. HawmOosplliee ¥ HauMeHbIee 3Ha4YeHHE (DYHKIIMH Ha
POMEXKYTKE
6 Koopaunatel Ha npsAMoOil ¥ TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBBI KOOPJMHATHI Ha MJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUTrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOroyroiasHUKH
7.4 OKpyX HOCTb B KPYT
7.5 N3mepenne reoMeTpuuecKux BEJIMYUH
7.6 BekTopsl Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuka
8.4 MHoecTBa
8.5 I'padsr



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHb: yUeOHUK; 15-¢ uznanue,
nepepaboranHoe MaxkaperueB FO.H., Munarok H.I'., HemkoB K.W. u np.; nox
penakiueit TensikoBckoro C.A. AkinonepHoe o0miectBo «M3aaTenbcTBO
«IIpocBenienue»

* Maremaruka. Anredpa: 8-it kjacc: 6a30BbIi ypoBeHb: yueOHUK; 16-e u3ganue,
nepepadoranHoe MakapsrueB FO.H., Munmiok H.I'., Hemkos K.W. u np.; mox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61mecTBo «3naTenscTBo
«IIpocBemenue»

* Maremaruka. Anredpa: 9-it kinacc: 6a30BbI ypOBeHB: yueOHUK; 15-¢ u3ganue,
nepepadborarHoe MaxkaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; oz
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocsemienue»

* Maremaruka. BeposTHOCTb U cTaTUCTUKA: 7 - 9-€ K1acchl: 0a30BbIA YPOBEHbD:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Bricorkuii 1.P., Smenko 1U.B.; mon
penakiueit SAmenko U.B. AxumonepHoe o61iectBo «31arenbeTBo
«IIpocBenienue»

METOAUYECKHUE MATEPUAJIbBI IS YYUTEJIA

e HpopMaIlMOHHO-METONYECKOE TTMCHhMO 00 OCOOCHHOCTSIX MPETOJaBaHuUs
yueOHoro npenmera «Matematuka» B 2025/2026 yyebHOM TOIy
https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

e Meroanueckre peKOMEHIAlUH 110 CO3AaHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOT0 Mpoduiiei U KJIACCOB C YIIIyOJICHHBIM U3yUYEeHUEM
MaTeMaTUuKH, PU3HKHA, XUMUH, OUOJIOTHH B 00I1e00pa30BaTEIbHBIX
OpraHu3alygax ¢ UCIOJIb30BaHUEM UH(GPACTPYKTYPBI, CO3JJaHHOM B paMKax
HalmoHabHOTO MpoekTa «ObpazoBanue» (Kpantopuymsl, IT-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

e (COOpHUK TUIOBBIX 3a/IaHUM JJIs1 TEKYILErO OLICHUBAHUSI 110 Y4EOHBIM
npenmeram «Maremartuka» u «upopmarukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika informatika 2024.pdf

o Meroaunueckue pekomeHaanuu. CiieHapuu KOMIUIEKTOB YYEOHbBIX 3aJaHU M-
KOHTEKCTHBIX 3a71a4 K y4eOHOMY Kypcy «BeposiTHOCTh U CTaTUCTUKAY. 7
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost_i_statistika komplekty uchebny
h_zadanij 2024.pdf



https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChbI
CETU UHTEPHET
1. bubmuoreka [HOK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/
3. https://urok.1sept.ru/
4. https://resh.edu.ru/
5. https://4ege.ru/gia-matematika/
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