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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIsIETCS OJAHUM U3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrieynBaeT 3ydyeHue IPYrux JUCIUILINH, KaK €CTECTBEHHO-HAyYHOT 0, TAK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJKCHUSI 00pa30BaHMsI U B TIOBCETHEBHOM KHU3HM.
Pasputne y oOyuarommxcs Hay4YHBIX MPEJICTaBICHUA O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpanyecknx aOCTpakIMid, crmocobe OTpaKeHUS MaTeMaTHYEeCKOH HayKoOW SIBICHUH U
IPOIIECCOB B TIPUpPOJEC W OOMIECTBE, POJIM MATEMAaTHYECKOTO MOJEIHPOBAaHUS B HAYYHOM
MO3HAHUU U B TMPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIUICHHUS, HEOOXOIUMBIX ISl aanTaluyd B COBpPeMEHHOM IudpoBoM obmiecTBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOJBI, (POPMYITHPOBATh yTBepKAeHH. OCBOCHHE Kypca anreOpbl o0ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluxcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTUBHBIE PACCYXKACHUS, 000OIIEHHE U KOHKPETH3alUio, abCTparupoBaHUE W AHAJIOTHIO.
OOyuenne anreOpe mpeArnoiaraeT 3HAYUTEIbHBIM OO0BEM CaMOCTOSTEIBHON JESTeThHOCTH
oOydaromuxcsi, TMO3TOMY CaMOCTOSITENIbHOE pElIeHHWe 3aJad  sBISETCS  pealn3anuen
JeSTeIbHOCTHOTO IPUHIINIIA O0yUEHUSI.

B crpykrype mnporpammbl y4ueOHOro Kypca «Anaredpa» Aias OCHOBHOI'O OOILIEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJCPKATEIbHO-METOAMYECKHe IMHUM: «Yucma u
BBIUHCIICHUS, «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxnas u3 3Tux conepkaTeabHO-METOAMYECKHUX JIMHUM pa3BUBAETCS Ha MPOTSIKEHUU TPEX JET
U3yUYeHHsI Kypca, B3aUMOJICHCTBYS € IpYTMMHU €ro JIMHUSAMH. B Xo1e n3yueHus yueOHOro Kypca
00y4aromuMcs TPUXOAUTCS JIOTHYECKH PAcCyKIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBsI3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Airedpay BKIOYEHbI HEKOTOPHIE OCHOBBI
JIOTMKH, TPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pa3lielax MaTeMaTHYecKoro oOpa3oBaHMs HU
CIOCOOCTBYIOIIIE OBNAJACHUIO OOYYAIOIIMMHCS OCHOB YHHMBEPCAJIbHOTO MaTeMaTH4YeCKOIo
si3bika. ComepKaTeNnbHON U CTPYKTYPHOW OCOOEHHOCTHIO YUeOHOTO Kypca «Anredpay sBIeTCS
€r0 MHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHUU «Uucna W BBIUMCICHHUS CIYXKUT OCHOBOW [UIsl JajbHEHIero
U3yUCHHsI MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOMIMXCS JIOTMYECKOTO MBIIIICHHS,
(OpMHPOBAHUIO YMEHHS MOJB30BATHCS ANTOPUTMAMHU, & TAK)KE MPUOOPETECHHIO MPAKTUYECKUX
HAaBBIKOB, HEOOXOMMUMBIX ISl MMOBCETHEBHOW XM3HHU. Pa3BUTHE MOHATHS O YHCIE Ha ypOBHE
OCHOBHOTO 00111ero 00pa30oBaHUs CBSI3aHO C PAMOHAIBHBIMU M HUPPALMOHATBHBIMU UYUCIAMU,
(dbopMHpOBaHUEM NPEJCTABICHUN O ACHCTBUTENHLHOM YHCIE. 3aBEpIICHHE OCBOCHUS YHCIIOBOM
JUHUW OTHECEHO K CpeHeEMY o0IeMy 00pa30BaHHUIO.

Cognepkanre JBYX aireOpamdecKkux JHHHUN — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHHUIO Yy  OOyYaroHIMXCs
MaTeMaTHYECKOro ammapaTra, HEOOXOIUMOIo JJs peIleHUs 3a/lad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero oopa3zoBaHus
yueOHBIH  MaTepuan TpPYHIUPYETCsl BOKPYr  palMOHANbHBIX  BbIpakeHMH.  Auredpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMaTUKH Kak S3bIKa JJI OCTPOCHUS MAaTEMaTHUECKUX MOJIENEH,
OIMCaHM MPOLECCOB M SBJICHUH peasbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHeHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHS, HEOOXOAMMOTO, B YAaCTHOCTH, IS
OCBOEHHUSI Kypca UHGOPMATUKHU, U OBJAJCHHE HaBbIKAMH JI€AYKTUBHBIX PAaCCYXICHUU.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CHIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Copepxanvie  (QyHKIMOHAIBHO-TpAQUYECKOW  JIMHUM  HAIEJIGHO Ha  IOJIy4eHHE
00yJarmUMHUCs 3HAHUN 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTHUYECKON MOJIENN JJIsi ONUCAHUS
U HCCJEeNOBaHUSl pa3HOOOpa3HBIX IMPOLIECCOB U SIBJICHWHM B mpupoje u obmiectBe. M3yuenue
MaTepuana CHocOOCTBYET pa3BUTHIO y OOYy4YaloOIUXCS YMEHHUS HCIIOJIb30BAaTh pa3IUYHbIE
BBIPA3UTEIbHBIC CPEJICTBA sI3bIKA MaTEMaTHUKH — CIIOBECHBIC, CUMBOJWYECKHE, rpaduueckue,
BHOCHT BKJIaJ] B ((OPMHPOBAHKE NPEJCTABICHUNA O POJIM MATEMATHKH B Pa3BUTUU [IUBHIU3AIIAN
U KYJbTYPHI.

CormacHo ydeOHOMY IUIaHy B 7-9 Kjaccax wu3ydyaeTcs ydeOHBIM Kypc «Auredpay,
KOTOPBIM BKIIOYAET CIEAYIONINE OCHOBHBIE pa3lenbl coiepxaHus: «Yucina v BBEIYUCICHHSD,
«AnreOpandeckue BRIPOKEHUM, « Y paBHCHUS U HEPABEHCTBAY», « DYHKIIHIY.

Ha m3ydenne yueOHoro kypca «Anredpa» orBoaurcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Hejlenmo), B 8 kimacce — 102 gaca (3 vaca B Heneno), B 9 kitacce — 102 4gaca (3 yaca B
HEJIETIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Ymucia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBbIE, MEPeXoa OT OAHON (opmbl 3amucu Apolel K
apyroi. IloHsTHE palMOHAIBHOIO YKUCIIA, 3alIUCh, CPABHEHUE, YIIOPSAI0YUBAHUE PALIMOHATIBHBIX
yncen. Apudmernyeckue AeMCTBUS ¢ pallMOHAIbHBIMU YKciIaMu. Pelienne 3anad U3 peanbHON
MPaKTUKHU HA YaCTH, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelleM: OIpeJesieHHe, MpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OIpeeICHHUs, 3aiCh OONbIINX Yncel. [IponeHTsl, 3anich MPOLEHTOB B BHJIE IPOOH U
Ipobu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJ]aul Ha MPOLIEHTHI, pEUICHHE 3aJayu U3 peaabHOU
IIPaKTUKH.

[TpuMeHeHne NPU3HAKOB AEITUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIBHBIX YACEI.

PeasibHbIe 3aBUCMMOCTH, B TOM UYHUCIIE TIpsiMasi U 00OpaTHas MPOIOPIMOHAIBHOCTH.

Anredpanyeckue BbIpaKeHUs

[lepemenHbIE, YHCIIOBOE 3HAUYEHUE BBIPAKEHUS C MEpeMEHHOW. JlomycTHMble 3HAYEHUS
nepeMeHHbIX. IlpencraBieHne 3aBUCHMOCTH MEXIYy BEIMUYMHAMHM B BHAE (HOPMYIIBL
Borancnenus no gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKAESCTBEHHO paBHBIE
BBIpAKEHUsI, TIPaBUJIa MIPeoOpa3oBaHUsl CYMM M IPOU3BEJIEHUM, IIPaBUIa PACKPBITUS CKOOOK U
NPUBECHUS TOJOOHBIX CIaraeMblIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10OKa3aTeIEM.

OpHowieHbl 1 MHOrowieHsl. CteneHb MHOrowieHa. Cllo)KeHHEe, BBIUYMTAHUE, YMHOKECHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyia pa3sHOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKHTEIIH.

YpaBHeHUS M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpPaBHEHUS, NpaBuiIa NpeoOpa3oBaHus ypaBHEHUs, PAaBHOCHIIBHOCTh
YPaBHEHUM.

JluneliHoe ypaBHEHHME C OIHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YPAaBHEHUS,
pelieHue JIMHEHHBIX ypaBHeHMi. CocTaBiI€HHME YpaBHEHHH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33/1a4 C [IOMOLIbIO0 YPABHEHUM.

JluHeiiHOE ypaBHEHHE C JABYMS MEpeMEHHBIMHU U ero rpaduk. Cucrema IBYyX JTUHEHHBIX
yYpaBHEHUW C JIBYMs TepeMEHHBIMHU. PelmieHue cucteM ypaBHEHHWH CIOCOOOM TIOJICTAaHOBKH.
[TpuMeps! pelIeHns: TEKCTOBBIX 3aa4 C [IOMOILBIO CUCTEM YPaBHEHUIA.

DyHKIUMA

Koopannara Toukum Ha mnpsMoid. UucioBble NPOMEXKYTKH. PaccrosiHme Mexny IByMs
TOYKAMU KOOPAMHATHOW MPSMOIA.

[IpsamoyronbHas cuctemMa KoopAuHaT, ocu Ox m Oy. Abcmucca U opauHaTa TOYKU Ha
KOOpAMHATHON I1uiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. Urtenue rpagukon
peanmpHbIX 3aBUcHUMOcTel. [lomstue ¢ynknun. I'paduk ¢ynkuuu. CpoiicTBa  (QyHKIHIL.
Jluneitnas ¢yukuus, e€ rpadpuk. ['paduk dyukuun y = |x|. I'paduyeckoe perieHne THHEHHBIX
YPAaBHEHUH U CUCTEM JIMHENHBIX YPaBHEHUM.

8 KVIACC

Yucia 1 BLIYUCIECHASA



KBanpatubiii kopenb u3 uyucna. llonarue o0 wuppauuvoHanbHOM uucie. JlecsTuuHbIe
npuOIMKEeHUsT UppalMoHanbHbIX ynces. CBoiicTBa apupMeTHYECKUX KBAJApPATHBIX KOpHEH U ux
IpPUMEHEHHE K MpeoOpa3oBaHHUIO YHMCIOBBIX BBIPAXKEHHH M BbIYMCIEHUSM. JlelicTBUTENbHbBIE
4HCIIa.

Crenens ¢ 1enbpIM N0Ka3zatenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Auredpanyeckue BbIpasKeHUs

KBagparHblil TpEXWIECH, pa3il0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckass JapoOb. OcCHOBHOE CBOMCTBO anredpanyeckoil npobu. CroxeHue,
BBIUUTAHUE, YMHOKEHHE, JIeJICHHuEe anredpandeckux apoOei. PanmnonanpHbIE BBIpAXKEHUS U HX
npeoOpa3oBaHueE.

YpaBHeHHUS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUH, CBOASIIMXCA K JUHEWHBIM M KBajapaTHeIM. Ilpocreiimme apoOHO-
palOHAJIbHBIC YPABHEHUS.

I'padmueckas uHTEpIpeTalss ypaBHEHUN C BYMs NEPEMEHHBIMU M CHUCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IEepeMEHHbIMU. [IpuMepbl pemeHuss CUCTEM HEIMHEWHBIX YPAaBHEHHUH C
JBYMsI IEPEMEHHBIMH.

Pemienue TekCcTOBBIX 3aau allreOpanyeckuM CroCOOOM.

UucnoBble HepaBeHCTBA W WX CBoicTBa. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeElHblE HepaBEeHCTBA C OJHOM IepeMeHHOW. CHucTtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DyHKIUHA

[Tonstne Qynkuuu. OOMacTh ONMpeaeIeHUusT 1 MHOXKECTBO 3HaueHUH (QyHKIH. CriocoObI
3aaHUs PYHKIIMH.

I'padux Pynkmun. Yrenne cpoictB (yHkmum mo e€ rpaduky. Ilpumepsr rpadukon
(GyHKLUH, OTpa’KaIOLINX peaJIbHbIE IIPOLIECCHI.

@OyHKIMM, OMMCHIBAIOIIME NPAMYIO M OOpaTHYIO MPONOPLMOHAIbHBIE 3aBUCUMOCTH, UX
rpaduku. OyHkmuu y = x2, y = x3, y = x, y=|x|. Tpaduueckoe peiicHre ypaBHEHHI U CHCTEM
YPaBHEHUM.

BeposiTHOCTH M CTATHCTHKA

OrnncarenpHas craTucTUKa. PaccenBanne nanHbIX. MHOXecCTBa. BeposATHOCTB CitydyaitHOro
coObITus. BBenenue B Teoputo rpagos. CirydaiiHble COOBITHS.

9 KVIACC

Yucjaa 1 BLIYHCTICHUS

PannonanpHble 4yKciia, UppalMoHaIbHbIE YHUCIIAa, KOHEUHbIE U OECKOHEUHbIE JIECATUYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIE YHCIAa KaK OECKOHEYHBIS
JIecsATHUHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXKECTBOM
JIEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHeHUE ICHCTBUTENBHBIX YHCEN, apu(pMETHUYECKHE JCUCTBUSA C JACHCTBUTEIHLHBIMU
qHUCIIaMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUPA, IUTEIBHOCTH IPOIECCOB B OKPYKAIOIIEM
MHpE.



[TpuOmk€HHOE 3HAUEHUE BEJIWYUHBI, TOYHOCTh HpuOIMKeHUs. OKpyIjeHUe 4YHuCel.
[Tpukuaka v OLleHKa pPe3yIbTATOB BBIYNCICHHM.

YpaBHeHHUs] M HEPABEHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWHHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJSIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUH TpeTbel M 4YETBEPTOM CTEneHen
Pa3ioKEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEHHWH.  PemieHne  TEKCTOBBIX  3aday
anreOpandeckKuM METOIOM.

VYpaBHeHHE C ABYMs NEpeMEHHbIMH U ero rpaguk. PemieHune cucteM IBYX JMHEWHBIX
YpaBHEHUN C IBYMs IIEpEeMEHHbIMU. PellleHHe cucTeM IBYX YPaBHEHUMH, OJHO M3 KOTOPBIX
JUHEWHoe, a Ipyroe — BTOpol creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 alTreOpandecKiuM CIIOCOOOM.

YucnoBble HEPAaBEHCTBA U UX CBOICTBA.

PemieHne JMHEWHBIX HEPAaBEHCTB C OJHOM IepeMEHHOM. PelmeHue cucrem JMHEHHBIX
HEpPaBEHCTB C OJIHOM mepeMmeHHOW. KBaapaTHbie HepaBeHCTBA. [ 'paduueckas WHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

DOyHKIUHA

KBanpatnunast ¢yHkius, e€ rpaduk u cBoiictBa. [lapabona, KOOpIWHATHI BEPITUHBI
napaboJIbl, 0Ch CAMMETPHUH TapadoIIb.

I'paduxu bysxmmit: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y = x| , m ux cBoiicTBa.

YucnoBblie MOCAEI0BATEIBLHOCTH H IPOrPeCcCUH

[TonsiTEe 4KMCIOBOM MOCIIENIOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH PEKYPPEHTHON
dbopmysoit u popMyIoi n-To YIeHa.

Apudmernueckass M reomerpuueckas  nporpeccuu.  Popmyisl  n-ro uieHa
apu(MeTHYECKON U TeOMETPUYECKON MPOTPECCHi, CyMMBI MIEPBBIX 71 YJICHOB.

N300pakeHre 4WIEHOB apU(PMETHUECKOM M TeOMETpPUYECKOW IMpOorpeccuié TOYKaMu Ha
KOOPJMHATHOM IIIOCKOCTHU. JINHENHBIN 1 SKCIIOHEHLUAIbHBINA POCT. CII0KHbBIE POLIECHTHI.

BeposiTHOCTB M CTATHCTHKA

OnemeHThl KOMOUHATOpUKU. ['eomeTpryeckas BeposiTHOCTh. McnbiTanus bepaymn.
CityyaliHble BEJIMYUHBI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl ydeOHOro Kypca «Auredpay
XapaKTepU3yIOTCS:

1) narprnoTnyeckoe BOCIIUTAHUE:

NPOSIBIEHUEM MHTEpeca K IMPOLUUIOMY U HACTOSILEMY POCCHICKOM MaTeMaTuKH,
LEHHOCTHBIM OTHOUIEHHWEM K JOCTHKEHUSM POCCHUMCKHX MAaTEMATUKOB U POCCUHCKOU
MaTE€MaTUYECKON LIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpasKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peau3allid ero Ipas,
NPEJCTaBICHHEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SBJICHHUM, MPOIEAYp TPakJIaHCKOTO oOmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C NMPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX MPUHIHUIIOB B JE€ATEIBHOCTH YUYEHOTO;

3) Tpya0oBO€E BOCIIUTaAHHE:

YCTAaHOBKOM Ha aKTHBHOE YYacCTHE B PEHICHUHM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HaIpPaBJIEHHOCTH, OCO3HAHHEM Ba)XKHOCTHU MAaTeMaTH4YeCKOro o0pa3oBaHUsS Ha MPOTSHKEHUU BCEH
JKU3HU 7Sl YCTIEITHON MPO¢eCCHOHATBHON ASSITETbHOCTH M PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM HWHAMBUAYATbHOW TpaeKTOpuu O0Opa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIICCTBCHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K JMOLMOHANLHOMY M O3CTETHYECKOMY BOCIPHUSTHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, PaCCYK/ICHUH, YMEHUIO BUJETh MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUS:

OpHUEHTAIe B JESITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YENOBEKa, MPHUPOABI W OOIIECTBA, NOHUMaHUEM
MaTEeMaTHYECKON HayKH Kak c(epbl 4YeIOBEYECKOW MeATEIHHOCTH, JTAloOB €€ pPa3BUTHSI U
3HAYMMOCTH JIJISl PA3BUTHUS [IMBUIIM3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKHA M MaTEMaTUYECKOU
KyJIbTypOH KakK CpEJICTBOM IIO3HAHMS MHUpPA, OBJAJCHUEM NPOCTEUIIMMU HaBBIKAMU
UCCJIEIOBATEIBCKOM 1€ATENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (POpPMHpPOBAHHE  KYJbTYPbl  30POBbSI M
3MOLHOHAJIBHOIO 0J1IArONOJIyYHs:

TOTOBHOCTBIO NPHUMEHSATH MaTEMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbA,
BEJICHUS 37J0POBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas Qu3uueckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pediekcuu,
IIpU3HAHUEM CBOETO IPaBa Ha OLIMOKY M TAaKOTO K€ IpaBa IpYyroro 4eloBeKa;

7) 3K0I0THYECKOE BOCIINTAHHE:

OpHEHTAIlMe Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWM IS pelieHus 3afad B o0yacTu
COXpPAaHHOCTH OKpY’Karollell cpeapl, MIAHUPOBAHUSA TOCTYNKOB M OILIEHKH HMX BO3MOYKHBIX
MOCNEACTBUI ISl OKPYXKAIOLIEH cpeibl, 0CO3HAHUEM TJ100albHOrO XapakTepa SKOJIOTHYECKHUX
npo0JieM U MyTel X peleHus;



8) aganTanus K U3MEHSIOIUMCS YCJIOBUAM COIUAJIBbHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHSIX HEOINPEIACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMIICTCHTHOCTHU qepe3 HpaKTI/I‘-IQCKYIO ACATCIIbHOCTh, B TOM YHCIJIC yMeHI/IC y‘-II/ITBCSI y Ilp}/FI/IX
JIIOI[@I\/'I, HpI/IO6peTaTb B COBMGCTHOﬁ ACATCIIPHOCTH HOBBIC 3HAHHA, HABBIKM M KOMIICTCHIIUU U3
OIIBITA IPYTUX;

HEOOXOMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHMIA, B TOM 4ucCie (POPMYIHPOBATH UJEH,
IIOHATHA, TUITIOTC3bI 06 O6’beKTaX U ABJICHHUAX, B TOM YHUCIIC paHee HCU3BCCTHBLIX, OCO3HaBaTh
neUIUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TpeOYIOUIUH KOHTPMEp, KOPPEKTUPOBATh NMPUHHMACMbIC DPEIICHHS W
neicTBus, GopMyInpoBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbI
ITo3naBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIC 1eHCTBHUS

Ba3oBble Jiornyeckue AeiCTBUA:

® BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMATHUYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHUN MEXIY MOHATHSAMHU, (HOPMYITUPOBATH ONPEICICHHUS TOHSITHM,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS 711 0000IIeHUs
Y CpaBHEHUS, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3A;

® BOCIPHUHHUMATH, (GOPMYIHUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIIATEeNbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

® BBISBISTH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U ITPOTUBOPEUUS B (paKTax,
JAHHBIX, HAONIOJCHUSX W YTBEPKACHUSX, NpeIaraTh KPUTEPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

e JIeNIaTh BBIBOJABI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JACIYKTHUBHBIX M MHIYKTHUBHBIX
YMO3aKII0YeHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

e pa3dmparh I0OKa3aTEJIbCTBA MATEMAaTHUYECKHX YTBEPKACHHH (MpsMble U  OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITEIILHO HECJIOXKHbIE JI0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BBICTpAaWBaTh apryMEHTAIMIO, MPUBOAMTH TMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHS,

e BBIOMpaTh CHOcOO pemieHus ydeOHOW 3aJa4yu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOMSIIUN ¢ YIETOM CaMOCTOSTENILHO BBIJEICHHBIX
KpUTEPUEB).

Ba3zoBrble uccienoBarebckme 1eiCTBUS:

® HCTOJB30BaTh  BOMPOCHI  KAaK  HWCCJIEAOBATEIbCKUH  WHCTPYMEHT  TO3HAHUA,
dbopMynupoBaTh BOMIPOCHI, bukcupyromme MIPOTUBOpEUHE, npobiemy,
CaMOCTOSITENIFHO YCTaHAaBIMBAaTh MCKOMOE M JlaHHOe, (OpMHUpOBATh THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULINI0, MHEHHE;

® T[POBOJUTH IO CaMOCTOATEIHbHO COCTAaBJIEHHOMY IUJIaHY HECJOXKHBIA SKCIEPUMEHT,
HEOOJBIIOE HWCCIEAOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;

® camMoCTOATEeNHbHO (OpMynUpoBaTh OOOOIIEHWS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBEAEHHOr0 HAOIIOJCHUS, UCCIEI0BAHNS, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
PE3yNbTAaTOB, BHIBOJOB U 00OOIICHHIA;



IMPOrHO3UPOBATH BO3MOXKHOC Pa3BUTHUC NPOLECCCA, 4 TAKIKC BbIIBUTATH ITPCATIOJIOKCHUA
O €I'0 Pa3BUTHUU B HOBLIX YCJIOBUSAX.

PabGora ¢ undopmanmeii:

BBISIBJIAT HEJIOCTATOYHOCTh W W30BITOYHOCTh MH(OPMAIMH, TAHHBIX, HEOOXOIMMBIX
IUTsL peIICHUs 3a/1a4H;

BBIOMPATh, aHATM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OpMAITUIO
pa3INYHBIX BUIOB U (DOPM MpEACTABICHHUS;

BBIOMpaTh GOpMy MpeACTaBICHUS HHPOPMALIUK U WILTIOCTPUPOBATH PEIIaeMble 3a1a9n
CXeMaMHu, IuarpaMMaMu, HHOU rpadUKoi U X KOMOMHAIIUSIMU;

OLIEHMBATh HAAEKHOCTh MH(DOPMALIUH 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIIEM WIN
c(hOpMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHMKaTHUBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

BOCTIPUHUMATh U ()OPMYJIHPOBATH CYXIEHUS B COOTBETCTBUU C YCIOBHSAMHU M LEISIMHU
OOIIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAY pPEIIeHUs 3a7a4i, KOMMEHTHPOBATh
MOJTyYECHHBIN pe3ysbTaT;

B X0JIe 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI, TPOOIEMBI,
pemaeMol  3aja4yd, BbICKa3blBaTh MJIEM, HAICJICHHBIE Ha TOUCK PELICHMS,
COIOCTAaBJIATh CBOM CYXJAEHUS C CYXICHMAMU JPYrMX YYacTHHUKOB JIMAJIOTa,
OOHapyXUBaTh pa3IMuUe M CXOJCTBO MO3UIHA, B KOPPEKTHOH popme popMymupoBaTh
pasHorjacus, CBOM BO3PaKEHUS;

MIPEJICTaBIATh Pe3yibTaThl PEeUICHHs 3a7aud, IKCIIEPUMEHTa, UCCIIEOBAHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajady Npe3eHTalud U
0COOEHHOCTEH ayTUTOPUH;

MOHUMATh M MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUIYAIbHON pabOTHI
IIPU PELICHNU Y4eOHBIX MaTeMaTHYECKUX 3a/1a4;

NPUHUMATD 11€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHON
paboThl, pacnpeAensTb BUAbl padoT, JOoroBapuBaThcs, OOCYXXIaTh NpoLEcC U
pe3ysbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TpyHHoBbIX ¢GopMax paboTbl (00CyXkaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBHIOIHATH CBOIO YacTh paOOTHl M KOOPIUHHPOBATH
CBOM JICHCTBUS C JIPYTUMU YJ€HAMH KOMaH[bl, OIICHUBATh KaueCTBO CBOETO BKJIaJa B
00N MPOIYKT MO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM yYACTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHble YHUBEpPCAJIbHbIE YUeOHbI€e 1eHCTBUSA
Camoopranusanms:

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH, aJrOPUTM pEIIeHUs 3ajaud (WIM €ro 4YacTb),
BBIOMpATh CIOCOO pelIeHuss C Y4E€TOM HMEIONUXCA pPEeCypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHUPOBATh BapUaHThl PEIICHUN C YYETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIECCa U pPe3ysibTaTa PelieHus
MaTEeMaTHYCCKOH 3a1a49u;
NPEIBUIECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PELICHUH 3aJa4H, BHOCHTH
KOPPEKTUBHI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAHACHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;



® OLICHMBAThb COOTBETCTBHUE PE3YJIbTATA JAEATEIBHOCTH ITOCTABICHHON LIEIU U YCIOBUAM,
OOBSICHATh TPUYHMHBI JIOCTHKCHUS WIM HEAOCTIKEHHS LEJIH, HAXOAWUTh OILIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K xoniy oOydeHuss B 7 kJjacce OOydYarOMMIACS TOJYYUT CICAYIOIIAE TMPEIMETHBIE
pE3yIbTaThI:

Yucia v BbIYHMCIEHUSA

BbinonHsATh, coueTass yCTHbIE W NMHUCbMEHHbIE NPUEMBI, apuPMeTHUYeCKue IEHCTBUS C
palOHAIbHBIMU YHCIIAMHU.

Haxoauth 3HaueHUs 4YHMCIOBBIX BBIPAXKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE CIOCOOBI U
npuéMbl BBIYUCIICHHUS 3HAYCHUH APOOHBIX BBIPAKEHHI, COIEpKALIMX OOBIKHOBEHHbIE U
JECSTUYHBIE TPOOH.

[lepexonuTe OT 0HOI (HOPMBI 3aMUCH YUCEN K Apyrod (mpeoOpa3oBHIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHECUHYIO
JIECATHYHYIO IPOOB).

CpaBHUBATh U YIIOPAI0OUMBATH PAlMOHAIbHbBIE YHCIA.

OKpyrasiTh 4ncla.

BBINONHATE NPUKUAKY U OLIEHKY pe3yibTaTa BBIYMCIEHUH, OLICHKY 3HAUEHHUH UYMCIIOBBIX
BBIP@KECHUI. BBINIOIHATE NEHCTBUSA CO CTENEHSAMU C HATYpaJbHBIMU NTOKA3aTEISIMH.

[TpyMeHsITh MPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATYpPaJIbHBIX YHCEIL.

Pemarh npakTHKO-OpHEHTHUPOBAHHBIE 3aj]aud, CBSI3aHHBIE C OTHOILIEHWEM BEJIWYHH,
IIPONOPLHOHATIBHOCTHIO BEIMUYNH, IPOLEHTAMH, HHTEPIPETUPOBATL PE3YJIbTAThl PEIICHUS 3a1a4
¢ Y4ETOM OrpaHUUYEHU, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpasKeHHs

Hcnonp3oBath anredpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHns OYKBEHHBIX BBIPDAKEHHUI NPU 33aHHBIX 3HAUCHHSIX TIEPEMECHHBIX.

BrImonHATe mpeoOpa3oBaHusl LENOTO0 BHIPAKEHUS B MHOTOWIEH MPUBEACHUEM IMOT0OHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWICHAa HAa MHOTOWIEH U MHOTOWIEHa Ha MHOTOYIIEH,
NPUMEHSTH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymecTBIITh pa3ioKEHHE MHOTOWIEHOB Ha MHOXKHUTEIH C MOMOIIbIO BBIHECEHHUS 3a
CKOOKHM OOIIEro MHOXHTENs, TPYNIUPOBKU CIaraéMblX, IpUMEHEHUs1 (HOPMYJT COKpAIIEHHOTO
YMHOXKEHHUSI.

[IpumensaTh mnpeoOpa3oBaHWs MHOTOWICHOB IS DPELICHHUS pa3IM4yHBIX 33434 M3
MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJbHBIMH MOKa3aTeNsIMU AJIs TPeoOpa3oBaHUs
BBIPAYKECHUI.

YpaBHeHus U HepaBeHCTBA

Pemate nuHENHbIE YpaBHEHMS C OJHOM IEPEMEHHOM, NPUMEHSS IpaBHia NEepexoja OT
UCXOAHOTO YypaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, sBIsSeTCS JHM YHUCIO KOPHEM
yYpaBHEHUS.

[TpumensTH rpaduuecKre METOIbI IPU PELICHUHN JINHEHHBIX YPAaBHEHUN U UX CUCTEM.
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[TonGupath mpUMepHI Map YKCe, ABISIOIUXCS PEIICHUEM JIMHEWHHOTO YPaBHEHUS C IBYyMS
MIEPEMEHHBIMM.

Ctpoutb B KOOPAWHATHOM IIJIOCKOCTH TpaguK JUHEWHOTO YpaBHEHHS C JBYMS
NepPEMEHHBIMH, TI0JIb3YyACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.

Pemarb cucrteMbl NByX JIMHEHHBIX ypaBHEHUH C JBYMs IMEPEMEHHBIMH, B TOM 4YHUCIIE
rpagu4ecKy.

CocTaBisTh M pemaTth JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3aJlayM, HWHTEPIPETHPOBaTH B COOTBETCTBHM C KOHTEKCTOM 3aJayd MOJyYeHHBIN
pe3yabTar.

DyHKIUHA

N300paxaTh Ha KOOPAWHATHOW TPSIMONW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATAaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alKChIBaTh YHUCJIOBBIE NPOMEXYTKH Ha
anreOpanvdeckoM si3bIKE.

OtMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku TuHeHHbIX QyHKUUNA. CTpouTh rpaguk QyHKIUHN y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMH W3BECTHBIE 3aBUCHUMOCTH MEXIY BEIUYMHAMMU:
CKOPOCTb, BpEMsl, PacCTOSIHUE, II€Ha, KOJWYECTBO, CTOMMOCTb, IMPOU3BOAMUTEIBHOCTh, BpEMS,
00BEM paboTHI.

Haxonuth 3HaueHHne (pyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpaduyueckuii crocod MpeACcTaBiIeHHUsS M aHAIM3a WH()OPMALUH, U3BJIEKATh U
MHTEPIIPETUPOBATh UH(POPMAIIHIO U3 TPaPUKOB peabHbIX MPOIIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenuss B 8 kJiacce oOydaromMiics MOJYYHUT CJEIYIOIIUE IPEeAMETHBIE
pE3yJIbTaThI:

Yucia v BbIYHMCIEHUSA

Hcnonbs30BaTh HadalbHBIE IPEACTABICHUS O MHOXKECTBE JIEMCTBUTENBHBIX YUCET JUIS
CpaBHEHMsI, OKPYIJICHUS M BBIYUCIEHHH, M300paxkaTh AEHCTBUTEIbHbIE 4YHMCIa TOYKAMHU Ha
KOOPJMHATHOU MPSIMOIA.

[TpuMeHATh TOHSATHE apUPMETHYECKOTO KBaJPATHOTO KOPHS, HAXOJIUTh KBaJIpaTHBIC
KOPHHU, UCTIOJIB3YS PU HEOOXOJUMOCTHU KaJIbKYJIATOP, BBIMOIHITH MPEoOpa30oBaHMsl BbIpaKEHUH,
coZIepXalIuX KBaJpaTHbIe KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHE.

Hcnonb3oBaTh 3amucu OONBIIMX W MaJbIX YHCET C TOMOUIbIO JECITUYHBIX ApoOeiH u
crenenel yucina 10.

Anredpanyeckue BbIPaKeHUs

[IpyuMeHsTh TOHSATHE CTENEHH C IENbIM IOKa3aTeleM, BBIMOIHATh MpeoOpazoBaHUs
BBIPAKEHUH, COIEPIKALUX CTENEHH C LEIbIM IIOKa3aTEIIEM.

BBINONMHATE TOXIECTBEHHBIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBWI ACHCTBUN HAJ MHOTOWIEHAMU U anreOpandyeckuMu ApoOsiMH.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEH.

[IpumensaTh mnpeoOpa3oBaHMsl BBIPAKEHUH JUISL  PELICHUS pa3NWYHbIX 33434 M3
MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NMPAKTUKU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHeiHbIe, KBaAPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPAaBHEHHUS, CBOJSAIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHHUH C IBYMs IEPEMEHHBIMH.

IIpoBONTH HpOCTENUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
NpUMEHEHHEM TrpauuecKux MpeacTaBieHui (yCTaHAaBIMBAaTh, HUMEET JM YpaBHEHUE WJIU
CUCTEeMa YpPaBHEHUM peIleHusl, €CIIU UMEET, TO CKOJIBbKO, U IIpoYee).
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[lepexonuTe OT ciioBeCHOW (OPMYIHMPOBKU 33Jauu K €€ anredpandyeckol Mojaenu ¢
IIOMOLIbI0 COCTABJICHUS YPAaBHEHMsS WJIM CHCTEMBl YpPaBHEHHWiI, HMHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1auyl TIOJYyYEHHBIN Pe3ysIbTarT.

[TpyMeHsITh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHM S, OLICHKH, PEILATh JIMHEIHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HUX CHUCTEMbl, JaBaThb I'paUUYECKyI0 HIUIIOCTPAIUIO
MHO’KECTBA PELIECHUI HEPAaBEHCTBA, CHCTEMbI HEPaBEHCTB.

DOyHKIUHA

[lonumath ¥  HMCHONB30BaTh (YHKIMOHAJIbHBIE TOHATHUS W A3BIK  (TEPMUHBL,
CUMBOJINYECKHE OOO3HAUEHHUs), OINpPEAENATh 3HAaUeHHEe (PYHKIMM IO 3HAYEHHIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Crpouts rpaduku 3JeMeHTapHbIX (YHKIUN BUIA:

y=k/x,y=x,y=x,y= x|, y = X, OIHCHIBATH CBOHCTBA YHCIIOBON DYHKIHH 10 8
rpaduxy.

K xoniy oOydeHuss B 9 kJiacce OOydYarOMMIACS TOJYYUT CIEAYIOIIME TMPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYMCICHUA

CpaBHUBATh U YIIOPAIOYNBATE PALIMOHAIBHBIE U HPPALOHAJIBHBIE YUCIIA.

BoinonuaTe apudmeTnyeckue NEHCTBUS C PallMOHAIBHBIMHU YHMCIaMH, COYeTasl YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBIITOJIHATH BEIYHUCIICHHS ¢ UPPALMOHAIBHBIMY YUCIIAMHU.

HaxoauTh 3HaueHUsI CTENEHEN C LEJIBIMM [10KA3aTEIsIMU U KOPHEH, BBIYUCIIATh 3HAUECHUS
YHCIIOBBIX BBIPAXKECHUH.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUJIKY pe3yJbTaTa BBIUUCICHUH,
OLICHKY YMCJIOBBIX BBIPaKCHUN.

YpaBHeHusi 1 HepaBeHCTBa

Pemarp nuHelHble W KBaJgpaTHbIE YypPaBHEHUS, YPaBHEHMs, CBOJSIIMECS K HUM,
npocTeiime ApoOHO-PaMOHAIBHBIE YPaBHEHHUS.

Pemare cucTeMsl IByX JIMHEHHBIX YPABHCHHMM C JBYMs NIEPEMECHHBIMU M CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBIIAETCS JIMHEHHBIM.

Pemate TekcTOBBIE 3amauM anreOpandeckuM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHHUS WIHM CUCTEMBI IBYX YPABHEHUU C IBYMS IICPEMEHHBIMH.

IIpoBONTH MpOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHEHHEM TpaUuecKuX TMpeACTaBieHUil (yCTaHABIMBAaTh, MMEET JM YPaBHEHUE WIU
CUCTEMa YpaBHEHUM pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IPOYEE).

Pemate nuHelHble HEpaBEHCTBAa, KBAJpaTHbIE HEPABEHCTBA, M300paxkaTb pELICHUE
HEPaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3aIIUCHIBATH PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemare cucTtemMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOM HPSMOI,
3aIMChIBaTh PEIICHNE C TTOMOIIBbIO CHMBOJIOB.

Hcnonbp30BaTh HEPABEHCTBA IIPU PEILICHUN PA3JIMYHBIX 3aa4.

DOyHKIUHA

PacrniozHaBaTh pyHKIUM HU3y4eHHBIX BUJIOB. [IoKa3pIBaTh CXeMaTUYECKH PACIIOIOKEHUE Ha

KOOPJIMHATHOM TIJIOCKOCTH rpadukoB GyHKIMM BUAA: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢ y=x3,y= VX, y = |x|, B 3aBuCHMOCTH OT 3HaueHHIT KOA()DUIHEHTOB, OMICHIBATH CBOMCTBA

GbyHKITHIA.
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Crpouts U M300pakaTh CXeMaTHUECKH IpadUKU KBaJApPaTUYHbIX (YHKIUH, ONUCHIBATH
CBOWCTBA KBaIpaTUYHbBIX (PYHKIMH IO UX TpapuKaMm.

PacnioznaBath  KkBagpatuuHyro (QyHKIu0 1o  ¢opmyne, TPUBOAUTH  MPHUMEPHI
KBaJPAaTHYHBIX QYHKUUI U3 peabHON KU3HHU, (PU3UKHU, TEOMETPUH.

YucaoBblie MOCAEI0BATEIBLHOCTH H IIPOrPeCCUH

PacrniozHaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYI IMPOTPECCUU IPU Pa3HBIX CIIOCOOAX
3a/1aHusl.

BBINONMHATE BBIYUCIIEHUS C HCHOJIb30BAaHUEM (QOPMYJT N-ro WieHa apu(MeTHYecKou u
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJUHATHON IJIIOCKOCTH.

Pematp 3amaun, cBs3aHHBIE C YMCIIOBBIMM IIOCJIEN0BATENBHOCTIMHI, B TOM YUCIE 3aJaul
13 peaabHOM KU3HU (C UCTIOIB30BAHUEM KaJIbKYISATOPA, IIU(POBBIX TEXHOJIOTHH).

ITpoBepsiemble TpeOOBaHUS K pe3ybTaTaM OCBOCHHSI OCHOBHOM
o0OpasoBarenbHON TporpamMmsl (7 Kiacc)

Kon [TpoBepsiembie MpeaMETHBIE pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa30oBaTeIbHOM
MIPOBEPSIEMOTO MPOrpaMMbI OCHOBHOTO 00IIIETO 00pa30BaHUS
pe3ynbTara
1 Uucna u BeIYMCIECHUS

BbIMONHATE, coueTass YCTHblE U IHCBMEHHbBIE IPHEMBI, apupMeTHYECKHe
NICHCTBUS C PAlJUOHAJIBHBIMU YUCIIAMU
HaxonnTh 3HAa4YeHMs YHCIOBBIX BBIPAKEHUH, HPUMEHATh pPa3sHOOOpPa3HbIE
1.2 CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAUEHUH IPOOHBIX BBIPAXKEHUI, collepKalluX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH
[lepexoauTs OT OAHOM ()OPMBI 3amUCH YHMCEN K APyrou (mpeodpa3oBHIBATH

1.1

1.3 NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YACTHOCTH, B OECKOHEUHYIO JIECATUIHYIO IPOOb)

1.4 CpaBHUBATh M YNOPSJOUYMBATH palllOHAJIBHBIE YHCIIA

1.5 OKpyrisiTh yncia
BbINOMHATE NPUKUAKY U OLIEHKY pe3yJIbTaTa BbIUMCICHHUM, OLEHKY 3Hau€HUM

1.6 UHCJIOBBIX BbIpaXCHUM. BBINONHATH EHCTBUS CO CTENEHAMU C HAaTypajJbHBIMU
[oKa3aTesIMU

17 [IprMeHATh NMPU3HAKK JEIUMOCTH, Pa3jioKEHUE HAa MHOXHUTEIM HATypaJbHBIX
Hrcen

Pemate NpPaKTUKO-OPUEHTHPOBAHHBIE 3a/lauM, CBA3aHHBIE C OTHOIIEHUEM
BEIMYMH, NPONOPLUOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, MHTEPIPETUPOBAThH
pe3yJIbTaThl PEILICHHS 3a/1a4 C YY€TOM OTrPaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMHU
[paccMaTpUBaeMbIX OOBEKTOB
2 AnrebpanyecKue BhIPAKEHHS
lcrionb30BaTh anredpanyecKyro TEpPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B

1.8

21 poliecce OCBOCHUsI y4eOHOro MaTepHrasa

29 HaxonuTh 3HaueHWs OYKBEHHBIX BBIPAKCHUM TPHU 3aJaHHBIX 3HAYCHHUAX
[epEMEHHBIX

53 BEIMONHATE TpeoOpa3oBaHusl LEIOr0 BHIPAKEHHS B MHOTOWICH MPHUBEICHUEM

MOTOOHBIX CIIaraeMbIX, pACKPBITHEM CKOOOK
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BbITTOIHATE YMHOXCHHUE OAHOYWICHA HAa MHOTOWICH W MHOI'OYJICHA HAa

24 MHOTOUJICH, TPUMEHITHh (POPMYJIIBI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH
OCyIIECTBIIATh PA3JI0KEHUE MHOIOYJIECHOB HAa MHOXHUTEIM C IOMOULIbIO

2.5 BHIHECEHMSI 32 CKOOKM OOILEro MHOXUTENS, TPYNIUPOBKU CIIAraeMblX,
npruMeHeHHs GOpPMYJIT COKPAIEHHOTO YMHOKEHUS

26 [TpuMeHsATH TpeoOpa3oBaHuss MHOTOWICHOB A7A PETIEHHS PAsTMHEIX 3a7ad H3
MaTeMaTHKH, CMEKHBIX PEAMETOB, U3 PEaTbHOI MPAKTHKH

27 lcrions30BaTh CBOMCTBA CTENEHEHW C HATYPAJIbHBIMH IOKA3aTENAMM IS
peoOpa3oBaHMsI BRIPAKEHUN

3 YpaBHEHMs 1 HEpaBEHCTBA
Pemath JMHEHHbIE YpaBHEHHs C OJHOW MEPEMEHHOH, MPHUMEHSs MpaBHIIa

3.1 epexo/ia OT MCXOJHOTO YpaBHEHHS K pPaBHOCWIBHOMY emy. [IpoBepsrs,
SIBJISICTCS JIU YHMCIIO KOPHEM YpPaBHEHUS

39 [IpumensTh rpaduueckre METOIbl MPH PEIICHUU JTHUHEWHBIX YpaBHEHUH M HX
CUCTEM

33 [lonOuparh mnpuMepsl Map YHCEN, SBIAIOLMXCS pPEIICHHEM JUHEWHOTro
YpaBHEHHS C IBYMsI IEPEMEHHBIMU
CTpouTh B KOOPIMHATHOM IIOCKOCTH IpaUK JIMHEHHOTO ypaBHEHUS C JBYMS

34 [CPEMEHHBIMM; TOJNb3YACh TpadUKOM, MPHUBOAUTH IMPUMEPHl  PELICHHS
ypaBHEHHS

35 Permrate cucTeMbl IBYX JTUHEWHBIX YpaBHEHHH C JBYMs TEPEMEHHBIMH, B TOM
uriciie rpaduyecKu
CocTaBisiTh W pemiath JMHEHHOE YpaBHEHHWE WM CHCTEMY JIMHEHHBIX

3.6 VpaBHEHHI 110 YCJIOBUIO 3aJadd, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEHHbIN pe3ysbTar

4 Koopaunate! u rpaduku. OyHKIUN.
300pakaTh HA KOOPJAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM

4.1 KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3alIUCHIBATh YHCIOBBIE MPOMEKYTKU
Ha aIreOpanvdecKoM SI3bIKe

4.2 OTMeyaTh B KOOPJMHATHOM MIIOCKOCTH TOYKH 110 3aJJaHHBIM KOOPIMHATAM

4.3 Ctpouth rpaduku auHeHHbIX QyHKIWH. CTpouTh rpaduk GyHKIHH y = [X|
OnuchiBaTh C TOMOLIBIO  (DYHKIMI W3BECTHBIE 3aBUCHUMOCTH  MEXIY

4.4 BEJIIMYUHAMU: CKOPOCTb, BPEMsl, PacCTOSHUE, LIEHY, KOJIUYECTBO, CTOMMOCTb,
[IPOM3BOIUTENLHOCTD, BpeMsi, 00beM pabOoTHI

4.5 HaxonuTh 3HaueHne (QYHKIIMK IO 3HAYEHUIO €€ apryMeHTa
[lonumars Tpaduyeckuii crmocod MpencTaBieHHs W aHaidu3a HHGOpMaluu,

4.6 M3BIICKaTh W WHTEPIPETHPOBATH HWHPOPMANUIO U3 TPaPUKOB peabHBIX

[MPOIECCOB M 3aBUCUMOCTEM

IIpoBepsieMble A51eMeHTHI cosepkanus (7 Kiacc)

Kon

IIpoBepsiemMblil 21€MEHT COoAep KaHus

'Uycia 1 BEIYUCIIEHUS

1.1

JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, MEPEeXoi OT OAHON (opMbl 3amucu Ipodei K
[lonsiTe panMOHANBHOIO YHCIA, 3alUCh, CPAaBHEHHUE, YIOPSA0YMBAHHE
AIMOHAJIBHBIX YHCETT

IIPYTOM.
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1.2

ApI/Iq)MCTI/I‘IeCKI/Ie JCUCTBUS C palluOHAJIbHBIMHU YHCJIAMHU. Pemenue 3agau u3 pCaHBHOﬁ
MMPAKTHUKU HA YaCTHU, HA I[pO6I/I

1.3

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpeesieHHe, MpeoOpa3oBaHne BhIPAKEHUH HA
OCHOBE ONPE/IEIEHNs], 3a1H1Ch OOJIBIINX YHCEI

1.4

[IporeHTHI, 3aNTUCh MPOLIEHTOB B BUAE JpoOU U IpoOH B BHJIE MPOLIEHTOB. Tpu OCHOBHEIE
3a71a4M Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PeaJlbHOU NNPAKTUKHU

1.5

HpI/IMeHeHI/Ie IIPHU3HAKOB JCJIMMOCTH, PA3JIOKCHNUC HA MHOXKXUTCIIN HATYPAJIbHBIX YHCECII

1.6

PeanbHbIEe 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPIIMOHATBHOCTH

AnreOpanyecKre BhIPaKESHHUS

2.1

HepeMeHHBIC, YUCJIIOBOC 3HAUCHHC BLIPAXKCHUA C HepeMeHHOﬁ. HOHYCTI/IMBIC 3HA4YCHU
IMCPECMCHHBIX

2.2

[IpencTaBneHne 3aBUCMMOCTH MEXIy BEIMYMHAMH B BHIC (OpMyIibl. BeraucieHus 1o
bopmynam

2.3

Hpeo6pa3OBaHHe 6yKBCHHLIX BBIpa)KeHHfI, TOXJCCTBCHHO PABHBIC BBIPAKCHUS

24

CBoIICTBa CTENEHU C HATYPaJIbHBIM IOKAa3aTEIeM

2.5

OIIHO‘IHGHBI 1 MHOro4jeHbI. CTeIleHbh MHOTOYJICHA. CJIO)KGHI/IC, BbIYUTAHHUC, YMHOKCHUC
MHOI'O4YJICHOB

2.6

DopMysIbl COKPAILIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbI M KBajpatr pasHoctu. dopmynal
[pa3HOCTH KBaJIpaToB. PaznojkeHne MHOrOYIEHOB HA MHOXHUTENN

YpaBHeHuUs

3.1

'YpaBHEHUE, KOpEHb ypaBHEHHMS, NpaBUiia MpeoOpa3oBaHUs YpaBHEHUS, PAaBHOCHIBHOCTD,
ypaBHEHUN

32

UluneiiHoe ypaBHEHHE C OJIHOM MEepEeMEHHOW, YUCIIO KOpHEW JMHEHHOTro YpaBHEHHS,
pelieHne JIMHEHHBIX ypaBHEHUN

3.3

CocraBiieHHE YpaBHEHHUI MO YCJIOBHIO 3a/aud. PellleHne TeKCTOBBIX 3a/1au C MOMOIIBIO
ypaBHEHU U

34

JluHeliHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €r0 rpaduk

3.5

Cucrema AByX JMHEMHBIX YpaBHEHMH C JIByMsl INE€peMEHHbIMHU. PelieHue cucrtem
YpaBHEHUI crIOCOOOM MO/ICTaHOBKU. [IprMeps! pemieHuss TEKCTOBBIX 3a7au ¢ MOMOIIbIO
CHUCTEM ypaBHEHUI

4 |KoopnuHats! u rpaduku. yHKIUN

4.1 [KoopuHaTa TOYKHM Ha IPSIMOM

4.2 [YucaoBble IPOMEXKYTKH. PaccTosHUE MEXTy IBYMS TOYKAMHU KOOPIMHATHOM MPSMOM

43 HpﬂMoyronLHvaﬁ cucreMa koopauHat, ocu Ox u Oy. Abcuucca U opauHaTa TOUYKH HA
KOOPJAMHATHOM INIOCKOCTH

44 [ Iprmepsl I:pa(bI/IKOB, 3aJaHHbIX  Qopmynamu. UreHue rpauKOB  peasbHBIX|
3aBHCHUMOCTEN

4.5 [llonsitue pyaxmmn. 'padux Gynkmun. CoiicTBa GyHKIMMA

4.6 luneitnas ¢pynkuus, ee rpapuk. I'paduk pyaxmmm y = |x|

4.7 C'paduyeckoe penieHne TMHEWHBIX YPaBHEHUH 1 CHCTEM JIMHEWHBIX YpaBHEHUH
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Tabnuua 7

[TpoBepsiemblie TpeOOBaHUS K pe3yIbTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTeNbHON IPOrpaMMBbI § Kitacca

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble peaMETHBIE pe3yIbTaThl OCBOCHUS OCHOBHOM
00pazoBaTeabHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs

1

Uncna u BEIYUCICHUS

1.1

Mcnons30BaTh HadajlbHEIC NpCACTABJICHHUA O MHOXCCTBC HeﬁCTBHTeHBHBIX
UHCCJII JJIA CpaBHCHUA, OKPYIJICHUA n BBI‘{I/ICHGHI/II;'I, H306pa}KaTB
HCﬁCTBHTGJ’IBHHC quciia TOYKaMH Ha KOOp,HHHaTHOﬁ HpHMOﬁ

1.2

[IpuMeHsATh TOHATHE apU(METHYECKOro KBAJPATHOIO KOPHSA, HAXOIUTh
KBaJ(paTHbIC KOPHH, UCTIOIb3Ys IPU HEOOXOIUMOCTH KaJIbKYJIATOP, BHIIOIHSTh
peoOpa3oBaHusl BBIPAKEHUN, COAEPIKAIMX KBaJpaTHble KOPHHU, HCHOIb3Ys
CBOMCTBA KOpHEHN

1.3

lIcronb30BaTh 3amucu OOJBIIUX M MAJbIX YUCEN C TMOMOIIbIO JECSITUYHBIX
npob6eii u cteneneit yncna 10

Anredpanyeckue BbIpaKeHUs

2.1

[[puMeHATh TOHSTHE CTENEHH C IEJbIM  [I0Ka3aTelIeM, BBIMOJIHATH
peoOpa30BaHMsl BRIPAKEHUMN, COJIEPKAIINX CTEIICHHU C IEJIbIM IMOKa3aTeIeM

2.2

BBINOTHATE TOXKAECTBEHHbIE MPeoOpa30BaHUs PallMOHAIBHBIX BBIPAKEHUHN HA|
OCHOBE MPaBUJI ICUCTBUN HaJl MHOTOUJICHAMH U alredpandecKuMu Apo0sMu

2.3

PaCKJ'Ia,Z[I)IBaTI) KBaHpaTHLIﬁ TPEXUWICH HA MHOXHUTCIIN

24

HpI/IMCHHTB Hp606pa3OBaHI/I}I BLIpa)KCHI/Iﬁ AJId pCHICHUS PAa3JIMYHBIX 3a1a4 U3
MATCMATUKH, CMCIKHBIX IIPEAMCTOB, U3 peaanoﬁ IIPAKTUKN

ypaBHCHI/IH W HCPpaBCHCTBA

3.1

Pemrate JMHENHBIE, KBAJpPATHBIE YPAaBHEHUS M PALMOHAIbHBIE YPABHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMsl IEPEMEHHBIMU

3.2

[IpoBOAMUTH NMPOCTEHIINE HMCCIECAOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM 4YHCJ€ C MPUMEHEHHEM TrpadUyecKuX MpeACTaBIeHUl (ycTaHABIMBATh,
MEeT ]I YPAaBHEHUE MM CHCTEMA YPAaBHEHWM PEILICHHUs, €CIIM HUMEET, TO
CKOJIBKO, M IIPOYEe)

3.3

[lepexonuTh OT CIOBECHON (QOPMYIMPOBKH 3alayd K ee anredpanyeckoi
MOJIETM C TOMOUIbIO COCTABJIEHUS YPaBHEHMsI WJIM CHUCTEMbl ypaBHEHHIA,
MHTEPIIPETUPOBaTh B COOTBETCTBHUM C KOHTEKCTOM 3a/ladll MOJIyYEHHBIH
[pe3ynbTaT

3.4

[[pruMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLIEHKH, PEIIaTh
ITMHEHbIE HEPaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHCTEMBI, J1aBaTh
rpa@uUecKyr0 WILTIOCTPAIIMI0O MHOKECTBA PEIICHUN HEPaBEHCTBA, CHCTEMBI
HEpaBEHCTB

DyHKIMT

4.1

[loHnMaTh W UCHONB30BaTh (YHKIMOHAJIbHBIC MOHITUS U S3bIK (TEPMHUHBI,
CUMBOJIMYEeCKre 0003HAYCHMsI), ONPEIesATh 3HaUYeHHe (HYHKIUU 110 3HAUCHUIO
apryMeHTa, OlpeiessaTh CBoMcTBa (YHKIUU N0 ee rpaduky

4.2

CTponTh TpaMKH SIEMEHTAPHBIX (GYHKIMHA BHAa: y = X, ¥y = X, y = X,

OIMCHIBATh CBOMCTBA YMCIOBOIN (PYHKIINH 110 €€ TpaduKy
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Tabmmia 8
[IpoBepsieMble 27eMeHTHI cofiepxkaHus (8 Kiaacc)

Kon

[IpoBepsieMblil AJIEMEHT COAEPKAHUS

Urcna v BEIUMCIICHUS

1.1

KBa,Z[paTHBIﬁ KOpPpCHb M3 YuClIa. ITonstue 006 HppallMOHAJIbHOM YHUCIIC. HCCHTI/IIIHLIC
HpI/I6J'II/I)KeHI/IH HPppalMOHAJIBHBIX YHCCII

1.2

CBoiicTBa apu(MeTHIECKUX KBaJIPAaTHBIX KOPHEW M MX MPUMEHEHHE K peoOpa3oBaHUIO
YMCIIOBBIX BBIPAQ)KEHUI U BBIYUCICHUAM. [[eliCTBUTENbHbBIE YnCia

1.3

CTerens ¢ LICJIBIM IIOKA3aTeNeM U €€ CBOMCTBA. CTaHI[apTHaﬂ 3aIllMCh 4Yucijiia

AnrebpanyecKie BEIPaKCHHUS

2.1

KBagpaTHbIN TpEXUWIEH, pa3IOKEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIN

2.2

Anrebpandeckas 1poOb. OCHOBHOE CBOMCTBO ajiredOpandecKkoi 1poou

2.3

CnoxeHue, BBIYMTaHUE, YMHO)KEHUE, IeJIeHUe anreOpanyeckux apooen

2.4

ParpoHanbHEIC BBIPAXXCHHA U UX Hp606p330BaHI/Ie

ypaBHeHI/IH 1 HCPAaBCHCTBA

3.1

KBanpatHoe ypaBHeHUe, popMylia KOpHeH kBajpaTtHoro ypaBHeHHs. Teopema Buera

3.2

Perienue ypaBHeHMM, CBOISAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM

3.3

[TpocTeitmume npoOHO-palOHATbHBIE YPaBHEHUS

34

['paduueckasi MHTEPIPETALNs YPAaBHEHHUIA C JBYMs MIEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHHUI C JByMs IEpeMEHHBIMH. lIpuMepbl penieHuss CHCTEM HEJIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

3.5

PerieHre TEKCTOBBIX 3aj1a4 alTeOpandecKuM CIIoCOO0OM

3.6

UucnoBble HEPABEHCTBA M MX CBOMCTBA

3.7

HepaBeHCTBO ¢ OHOM TEPEMEHHOMN

3.8

[PaBHOCHIBHOCTD HCPABCHCTB

3.9

VInHEelHbIE HEPABEHCTBA C OJTHON NIEPEMEHHOMN

3.10

CrcTeMbl TMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM

DyHKIIMU

4.1

[lonsarue ¢pynkmmuu. OOIACTh ONpeaeIeHUs] U MHOXKECTBO 3HaueHuH pyHKImH. CriocoOb!
3aaHusl QyHKIUN

4.2

['paduk Gynkmuu. UteHue cBONCTB (hYHKIMH 1O ee rpaduky

4.3

[Ipumepsl rpa@uKoB (YHKIIHIM, OTpaXKaIOMIUX pealbHble TPOIECCH

4.4

DYHKIUH, ONUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu

4.5

DyHKIMU y = X2, y= 'S

4.6

DyHKIMH , Y = |X]|

4.7

['paduueckoe penieHne ypaBHEHUH H CUCTEM ypaBHEHUH
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Tabmauua 9

[TpoBepsiemblie TpeOOBaHUS K pe3yIbTaTaM OCBOEHHSI OCHOBHOM
oOpa3oBaTenbHON porpaMmsl (9 kiacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsiemble MpeIMETHBIE PE3YIbTaThl OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN
IIpOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus

1

Uncna u BEIYUCICHUS

1.1

CpaBHI/IBaTB 1 yIIopsAA049YMBaATb pallMOHAJIbHBIC U UPPAIMOHAIIBHBIC Y1 CJld

1.2

BbIMONHATE apumMeTndyeckue NeHCTBUA C PAllMOHAIBHBIMHU YHCIAMHU, COUYETAas
[YCTHBIE Y IMCbMEHHBIEC IIPUEMBI, BBIIIOJHATH BBIYMCICHUS C UPPALMOHAIBHBIMU
YuCIaMHU

1.3

HaxoauTh 3HaUCHUS CTEIIEHEH ¢ IeJIbIMUA MOKa3aTelsIMU U KOpHCfI, BBIYHCIIATH|
BHAYCHHA YK CIIOBBIX BLIpa)KeHHfI

1.4

OKpyrisiTh JEMCTBUTEIbHBIE YKCIA, BBIIOJIHATh MNPUKUIKY PE3YJIbTaTa
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKECHUHN

YpaBHEHUsI U HEPABEHCTBA

2.1

Pemath TuHEHBIE U KBaJIpaTHBIC YpaBHEHUS, YpaBHEHHUsI, CBOSAIINECS K HUM,
pocreiimye ApoOHO-palliOHAIbHbBIE YPAaBHEHUS

2.2

Pemath cucTtemMbl ABYX JIMHEHHBIX YpaBHEHHH C JABYMS NEPEMEHHBIMH U
CUCTEMBI JIBYX YpaBHEHHI, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISCTCS TMHEHHBIM

2.3

Permrate TEKCTOBBIE  3aaa4u anre6pa1/meCI<I/IM CIocooomM ¢ IIOMOIIIBIO
COCTABJICHUA YPaBHCHUS NI CUCTCMbI IBYX ypaBHeHI/Iﬁ C ABYM IICPCMCHHBIMU
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[IpoBOANTH MpOCTEHIIIHE UCCIIeIOBAHUS YPAaBHEHUI U CUCTEM ypaBHEHUH, B TOM
grcie ¢ [OpUMEHeHHeM  rpaduyeckux  MpeACTaBlIeHU  (Hampumep,
yCTaHABIIMBATh, UMEET JIU ypaBHEHUE WIIM CUCTEMa YPaBHEHHU peIIeHUs, eCIH
MEET, TO CKOJIBKO)

2.5

PermiaTte NUHENHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300paXkaTh
[pELICHIE HEPABEHCTB HA YUCIIOBOU IIPSIMOM, 3alIMCBIBATH PELICHUE C ITOMOILBIO
CUMBOJIOB

2.6

Pemats crucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOLIUE
KBa/JpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHHWE CUCTEMbl HEPABEHCTB HA
YMCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHNE C IIOMOIIBI0 CHUMBOJIOB

2.7

lcrions30BaTh HEPABEHCTBA NIPH PEIICHUM PA3JIMYHBIX 3a/1a4

DyHKIMT

3.1

PacriozHaBaTh (QYHKIMM M3YYEeHHBIX BHUAOB. [loka3piBaTh CXeMaTUYECKU
[pacrojoKeHne Ha KOOPJAUHATHOM MIOCKOCTH IpadukoB GyHKIMM Buaa: y = kx,
y=kx +b,y= ax” + bx + ¢ B 3aBHCHMOCTH OT 3Ha4eHHil K0OO()(HUIMEHTOB,
OMKCHIBATH CBOMCTBA (hYHKIIHIA

3.2

[Toka3piBaTh CXEMATHYECKH pPACIIOJIOKEHUE Ha KOOPJAMHATHON IUIOCKOCTH
rpadgukoB GyHKIMI BUIA, Y = |X| 1 ONUCHIBATH CBOMCTBA (DYHKITHI

33

CTpouTh M H300pa)xkaTh CXEMAaTHUYECKU TIpadUKU KBaJAPATUYHBIX (DYHKIH,
OIMCHIBATh CBOMCTBA KBAJIPATUYHBIX (QYHKIHUH 110 UX rpadukam
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Pacrio3HaBaTh KBaJpaTHUHYIO (QYHKUUIO 1O (Gopmylie, NPUBOAUTH HPUMEPHI
KBaJIpaTUYHBIX QYHKUIUH U3 peabHOM JKU3HHU, PU3HKH, T€OMETPUU

Apudmernueckas 1 reOMeTpruIecKas IpOTrpeccuu
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Pacrio3HaBaTh apU(PMETHUECKYI0 U T€OMETPUYECKYI0 NMPOrPEeCCHU MPHU PasHbIX

4.1
crioco0ax 3aaHus

BBIOMHAT,  BBIYMCICHUS C  HCIOJNB30BaHWEM (GOpPMyll n-TO  YJICHA

4.2 . . .
apru(dmMeTnyecKoil 1 reOMeTpUYECKOM POrpeccuii, CyMMbI IEPBHIX N UIEHOB

1300pakaTh WICHBI IIOCJIEAOBAaTENFHOCTH TOYKAMH HA KOOPAWHATHOM
[JIOCKOCTH

4.3

Pemath 3a1a4u, CBSI3aHHBIE C UMCIOBBIMH IOCJIEI0BATEIBHOCTSIMU, B TOM YHUCIIE
4.4 3ajlayd W3 peaJbHON >KM3HU (C HCIOJb30BAaHUEM KAIBKYISATOpA, HMHU(PPOBHIX
TEXHOJIOTHIA)

Tabmuma 10

[IpoBepsiemble ar1eMeHTHI coepskanus (9 kiacc)

Kon

[TpoBepsieMblii 371eMEHT coJlepKaHus

Urcna u BEIUMCICHUS

PaL[I/IOHaJILHBIe qucia, UppauoOHaJIbHBIC YMUCJId, KOHCUHBIC U O€CKOHEYHBIE JACCATHYHBIC

1.1 [ (po6u
MHOXKECTBO  JICMCTBUTENBHBIX YHCEN, JACUCTBUTEIbHBIC 4YHCIA KaK OECKOHEUHBIC
1.2 jnecatuunpie  apoOu. BzauMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOXXECTBOM
NEMCTBUTENBHBIX YUCET U KOOPAMHATHON NpsAMoi. CpaBHEHHE JEHMCTBUTEIBHBIX YACET
1.3 |ApudmeTrueckue neiicTBUS C NEHCTBUTENBHBIMHA YHCIAMHA
3mepenusi, NpHOMIKEHHS, OLEHKH. Pa3Mmepsl OOBEKTOB OKPYXAroOIIEro MHpa,
| 4 {MIUTETBHOCTE NPOLECCOB B OKPYXKAIOLIEM MHPE. [IpubnuxeHHoe 3HaY€HHUE BEIUYMHBI,

TOYHOCTb mnpuOmmkenus. OxpyriaeHue uucen. Ilpukuaka u  OneHKa pe3ysbTaTOB
BLIYUCIIEHUN

YpaBHEHUS 1 HEPABEHCTBA

2.1

YpaBHEHUS C OJJHON MTEPEMEHHOM

2.2

UIuneliHoe ypaBHeHue. Pelienre ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM

2.3

KBaI[paTHOG YpaBHCHHC. Pemenue ypaBHCHI/Iﬁ, CBOIAHUXCA K KBaIPpAaTHBIM
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bukBanpatHoe ypaBHeHue. [IpuMepsl penieHuss ypaBHEHUN TPETbE U 4ETBEPTOU CTEICHEHN
a3JI0’KCHHEM Ha MHOKHUTEIIU

2.5

Perienue 1poOHO-palMOHAIBHBIX YPaBHEHUH

2.6

CucteMsbl ypaBHEHUN

2.7

YpaBHeHUE ¢ IBYMs IEPEMEHHBIMH U €ro rpaduk

2.8

Perennie cuctem IByX TUHEHHBIX YpaBHEHMI C ABYMs MEPEMEHHBIMU

2.9

Pemennie cucreM IBYX ypaBHEHUH, OIHO W3 KOTOPBIX JIMHEWHOE, a APYroe - BTOPOH
CTETeHU

2.10

["padrueckast MHTEpIIpETAIUs CUCTEMbI YPAaBHEHUH € ABYMS IEPEMEHHBIMU

2.11

PelieHne TeKCTOBBIX 3a4a4 aJ'IFC6paI/ILIeCKI/IM CII0COO0M

2.12

UuciioBbIC HEPAaBEHCTBA U X CBOMCTBA

2.13

PerieHne TMHENHBIX HEPABEHCTB C OHOU IIEPEMEHHOMN

2.14

PereHne cucteM TMHENHBIX HEPABEHCTB C OJJHOM NEPEMEHHON

2.15

KBagparHble HEpaBEeHCTBA

2.16

Tpa(bnqecmﬂ HHTCPIIPCTANA HCPABCHCTB M CUCTCM HCPABCHCTB C IBYMA IICPCMCHHBIMHA

DyHKIIMT

3.1

KBanpatuunas ¢ynkius, ee rpaguxk u cBoiictBa. Ilapaborna, KOOpAMHATHI BEPIIMHEI

apaboIibl, 0Ch CHMMETPHUH 11apadoJIbl
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3.2

['paduku pynkuumii y = kx, y = kx + b u ux cBoiictsa

3.3

[paduki QyHKIWMIA , y = X° ¥ HX CBOMCTBA

34

['paduxu GyHKIWMii , y = |X| 1 uX cBOCTBa

UrcaoBBIC ITOCIEI0BATEILHOCTH

4.1

OmpeneneHne W CIOCOOBI  3aJaHUS  YHMCIOBBIX  TOCIIEIOBATEIBHOCTEH. 3amaHue
[MOCJICIOBATEILHOCTH PEKYPPEHTHON popMyIol U HopmMyIioi n-ro ujaeHa

4.2

Apubdmernueckast mnporpeccus. Dopmysibl n-ro uieHa apupMeTHUYEeCKOM MPOTPECcCHH,
CYMMBI MIEPBBIX N YJICHOB

4.3

["'eomeTpuueckas nporpeccus. Dopmysbl n-ro 4jieHa reoMeTPUYECKON MPOrpeccuu, CyMMBI
[EPBBIX N YJICHOB

4.4

l1300paskeHre 4WICHOB apu(METHYECKOW M TeOMETPUYECKOH Nporpeccuii TOYKamMH Ha
KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIOHEHIHAJIBHBIN POCT

4.5

CroXXHEIS IMPOLCHTELIL
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauyecTBOo yacon SnexTponmbIe dopmupyemble
COIHAIBLHO-
Ne HanMenoBanue pa3nenoB u (uudposrbie)
Koutposbubie IIpakTnueckue 3HAYMMbIE H
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTejbHbIE
padoTbl padoTsbI LIECHHOCTHbIE
pecypchl
OTHOIIEHHS
Yucna v BEIYHCIICHUS. )5 1 0 but6mmoreka [{JOK 2:4:5:8
PanmonansHbBIE UncIa https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
A 2 1 e TN €y
nareOpandecKkre BRIPaKCHUS 7 0 https-//m.edsoo.ru/7f415b90 1;3;6;7;8
bubmuoreka [JOK
2 1 e A -
YpaBHEHHs 1 HEPABEHCTBA 0 0 https-//m.edsoo.ru/7f415b90 1;3;4;5;6
Koopaunate! u rpaduku. bubnmnorexa [[OK
24 1 e Ve Ko [
®dynknun 0 https://m.edsoo.ru/7f415b90 152;5; 6; 8
but6mmoreka [{OK
IT 600 6 1 0 ;
OBTOPCHIE I ODODIICHHE hitps://m.edsooru/7i415b90
BIIEE KOJIMYECTBO YACOB I1
Obl] O CTBO HACOB 110 102 5 0

[TPOT'PAMME
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8 KJIACC

KosnyecTBO 4acoB dopmMupyemblie
DJIeKTPOHHbIE COLMAJILHO-
HaumeHoBaHMe pa3/ieioB U TeM (undposbie) 3HAYMMBbIE U
Ne i/m KoHnTpoibHbIe
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE LHIEHHOCTHBbIE
padoTeI pecypcebl OTHOIIEHU S
(mpuitoxeHue)
bu6nuoreka [JOK
1 Uucna u Beruucienus. Kpaaparaeie KOpHU 15 https-//m.edsoo.ru/7f417af8 2;8;7;5
) Yucia u BeraucieHus. CTENEHD C LEIBIM 7 bubmmorexa [IOK 2. 4:7: 8
HoKa3aTeseM https://m.edsoo.ru/7f417af8 >
3 AnreOpanueckue BbIpaKeHUsI. 5 bubnmnorexa [JOK 6:7: 8
KBaapaTHblii TpEXUIEH https://m.edsoo.ru/7f417af8 >
4 AnrebpanuecKue BHIPAKEHHUS. 15 bu6muoreka [IOK 6:7: 8
Anre6panyeckas 1pooh https://m.edsoo.ru/7f417af8 >
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHsie 15 bubnmnorexa [JOK 1:3: 4: 8
ypaBHEHUs https://m.edsoo.ru/7f417af8 >
6 VYpaBuenus u HepaBeHCcTBa. CUCTEMBI 13 bubmuorexa [JOK 1:2: 6
ypaBHEHHH https://m.edsoo.ru/7f417af8 >
bubmuoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBencTsa 12 hittps://m.edsoo.ru/7f417af8 4;6;7
8 ®yukimu. OCHOBHBIE TIOHATHS 5 ﬁ;:zl/d/z.eeljiasg).orfﬂ 417468 3;4;8
bu6mmorexa [IOK
? Oy, Hucnossic dymiin ? https://m.edsoo.ru/7f417af8 3438
10 [ToBTOpeHME U 0000IICHUE 6 bubmmorexa HOK 1;8

https://m.edsoo.ru/7f417af8
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OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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9 KJIACC

KoanuyecTBo yacos dopmupyembie
DJIeKTPOHHBbIE COMAJIbLHO-
HaumeHoBaHue pa3ieioB U TeM (undposbie) 3HAYUMBbIE H
Ne i/m KoHnTpoJbHbIe
NMPOrpamMMbl Bcero o0pa3oBarte/ibHbIE HEHHOCTHbIE
padoThI
pecypchl OTHOIIIEHHSI.
(ITpusioxkeHue)
Yucna u BeIuucieHus. JlelicTBUTEIbHBIC 9 0 but6mmoreka [{JOK 1: 8
quciia https://m.edsoo.ru/7f419d08 ’
YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnuorexa [JOK 2 6: 4
OJIHOM NIEpEMEHHOM https://m.edsoo.ru/7f419d08 >
VYpaBHeHust ¥ HepaBeHCTBA. CHCTEMBI 14 | bu6mmoreka [IOK L3 6
ypaBHEHHUH https://m.edsoo.ru/7f419d08 >
bubnuoreka [JOK
VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08 6;7;8
but6mmoreka [{OK
Gy 16 : hitps://m.cdsoo.ru/7i419d0g P > 8
bubnuoreka [JOK
YuCIIOBEIC TTOCIIEIOBATECIIEHOCTH 15 1 https-//m.edsoo.ru/7f419d08 3;6;7;8
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 13 | bu6nuoreka [JOK 3.8
3HAHUU https://m.edsoo.ru/7f419d08 ’
OBUIEE KOJIMYECTBO YACOB I10 102 6

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

panuoHaJIbHBIMHU YUCJIaMU

7 KJIACC
Koau4yecTtBO  JJIeKTPpOHHBbIE OCHOBHBIE BHIBI
4acoB uu¢poBbIe NAesATeTbHOCTH
Ne i/m Tema ypoka bp
o0pa3oBarte/ibHbIE
pecypcsbl
Pa3BuBaTh npeacTaBiIeHUs O YACIAX: OT
1 [ToHsTHE palMOHATBLHOIO YKCIIa 1 MHO>KECTBA HATypaJIbHBIX YHCEJ 10 MHOYKECTBA
palrOHAIBHBIX YHCEN.
) ApudmeTrueckue T1eUCTBUS C 1 CucremaTu3upoBaTh U o0oramarh 3HaHUS 00
palKOHATIBHBIMU YU CIAMU OOBIKHOBEHHBIX U JIECATUYHBIX JPOOSX.
. BbInonHATE, coueTast yCTHbIE U MTUCbMEHHBIE
Apudmernueckue IeicTBUS € n .
3 1 npuEMBI, apuMETHIECKHIE JCHCTBUS C
paMoHaIBLHBIMHU YUCIIAMH
palMOHATIBHBIMU YUCIIAMH.
IIpeoOpa3oBbIBaTh JECATUUHYIO IpOOb B
4 Apudmernueckue 1eHCTBHS C | OOBIKHOBEHHYI0. OOBIKHOBEHHYIO B
paroHaIBFHBIMHU YUCIIAMH JIECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO
NECSITHYHYIO IPOOB.
[TpumensTh pazHOOOpa3HbIE CIIOCOOBI U
npruéMBI BEIYUCICHHS 3HAYCHUN IPOOHBIX
5 Apudmernueckue 1eHCTBUS € | BBIpA)XXEHUH, cofepKalux 0ObIKHOBEHHbIE U
paoHaIbHBIMHU YUCIIAMH JeCATUYHbIE IpoOu. 3aMEeHATh TIpU
HEO0OXOMMOCTH JECATUIHYIO IPOOH
OOBIKHOBEHHON M OOBIKHOBEHHYIO 1€CATUYHOM.
. [IpuBoauTh BeIpaskeHEe K hopMme, Hauboee
Apudmernueckue 1eicTBUS € . .
6 1 y10OHOM /7151 BBIUMCIIEHUH, TPe0Opa30BbIBaTh

NpOoOHbIE BBIPAKEHHSI HA YMHOKEHHE U
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CpaBHeHue, ynopsijounBaHue

JIeJICHUE IECSITHYHBIX Ipo0eii K NeUCTBUSIM C
[EJIBIMHA YHCIAMHU.

CpaBHI/IBaTB " ynopssaounBaTh palifiOHAaJIbHBIC

IIOKa3aTecjIeM

! palMOHATBHBIX YHCEI Yyucna.
CpaBHUBATh U YIOPSAI0YUBATH APOOH,
g CpaBHeHHeE, YIOPSIOYMBAHNC npeoOpa3oBbIBas MPHU HEOOXOAMMOCTH
paIoOHATBHBIX YUCEI JECSATHYHBIE TPOOH B OOBIKHOBEHHBIE,
OOBIKHOBCHHBIC B JICCATUYHBIC.
CpaBHUBATh U YIOPSAI0YUBATE APOOH,
9 CpaBHeHHeE, YIOPSIOYMBAHNC npeoOpa3oBbIBas MPU HEOOXOAMMOCTH
paIoOHATbHBIX YUCEI JECATHYHBIE TPOOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JCCATUYHBIC.
BuGmorexa [OK [IpuBOUTE YKCIIOBBIE M OYKBEHHBIC IPUMEPHI
10 CreneHs ¢ HaATypaTbHBIM hitps-/m.edsoo.ru/7f421 1 CTETEeHU C HAaTYpaJIbHbIM MOKa3aTeleM,
ToKa3aTeyieM de 0OBSICHSIS 3HAYEHUST OCHOBAHUS CTEIICHU U
- MoKa3aTess CTeIEHHU.
bu6mmoreka [JOK HaxoauTs 3Ha4eHus cTenenen Buaa a” (a —
CreneHb ¢ HATYpaJIbHBIM
11 https://m.edsoo.ru/7f4213 = mo0oe palioHaIbHOE YHCIIO, 11 — HATYPAIbHOE
roKasaTesieM 8 ——
bu6mmoreka [{OK Haxonuts 3HaueHus crenenei suaa a” (a —
CreneHns ¢ HaTypaJIbHBIM
12 https://m.edsoo.ru/7f4215  ma10060€ palOHATBHOE YKCIIO0, 1 — HATYPAJIbHOE
noKasaTeyieM de ——
BuGmiorexa 1IOK [ToHrMaTh CMBICI 3aNTUCH 60J11:m1/1x qncenvc
13 Crenenp ¢ HATYpaTbHBIM hitps-//m.edsoo.ru/7f4218 MTOMOIIBIO IECSITHYHBIX Ipo0Oe 1 cTeneHen
II0Ka3aTeyieM be yycna 10, npuMeHsATh UX B peabHbIX
— CUTYaIHsIX.
14 CreneHb ¢ HaTYpaJIbHBIM [ToHrMaTh CMBICIT 3aITUCH OOJIBITUX YUCET C

MOMOIIbIO IECATUYHBIX IpOOEH U cTeneHe
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Pemennie OCHOBHBIX 3aJ1a4 Ha

yycna 10, npuMeHsTh UX B pealibHbIX
CUTYyaLUsX.

Pematp 3a1aun Ha 4acTH, IPOLIEHTHI,
NPOTOPLNH, Ha HAXOXKACHUE IPOOH
(mporieHTa) OT BEIMUYUHBI U BEJIMUUHBI 110 €€

15 JPOOH, TIPOLIEHTHI U3 PEATbHOM
PODH, TIp P IpoOu (TIporLeHTy), 1podu (TIporeHTa),
MPAKTUKU .
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT
JIPYTOH.
PemaTh 3a1auu Ha YacTH, IPOLIEHTHI,
MPOTOPITUH, Ha HAXO0XKICHUE Apo0OHr
Penrenuvie oCHOBHEIX 3a/1a4 Ha .
. (TIporieHTa) OT BEJIMYMHBI ¥ BEJIMYUHEI TI0 €€
16 JIpoOH, MPOLIEHTHI U3 pealIbHOM
npo6u (IPOLEHTY), TpoOu (MPOLIEHTA),
MPAKTUKU .
KOTOPBIN COCTaBIISICT OJJHA BEJIMYMHA OT
JIPYTOH.
Pemats 3a1aun Ha YacTH, MIPOLIEHTHI,
MPOIOPLIMH, HA HAXOXKICHHUE JpOooH
Pemienrie oCHOBHBIX 3a/1a4 Ha .
. (mporieHTa) OT BEIMYMHBI U BEJIMUUHBI 10 €€
17 JpoOH, IPOLICHTHI U3 PEATbHOU
npobu (IPOIEHTY), TpoOH (TIPOLIEHTA),
MPAKTUKU .
KOTOPBIN COCTABIISICT OJJHA BEJIMYMHA OT
JIPYTOM.
Pemenrie oCHOBHBIX 3a/1a4 Ha [IpuBoauTh, pa3duparth, OLICHUBATH PA3IHUHBIC
18 JpoOH, TIPOLICHTHI U3 PEATbHOU pElleHHs, 3aUCH PEIIEHUI TEKCTOBBIX 33/1a4.
MPAKTUKU
[Tpu3Haku AeTUMOCTH, [IpumeHsTh NIpU3HAKK JEITUMOCTH,
19 pa3oKEHUS HA MHOKHTEITH pa3IoKEHUS HA MHOKHTEITH HATYPaTbHBIX
HATypaJIbHBIX YHCell qucel.
20 [Ipu3Haku AeTUMOCTH, [IpuMeHsTh MPU3HAKK JIEITUMOCTH,

PAa3J10KCHUA HAa MHOXUTCIIN

Pa3J10KCHUA HAa MHOXXUTCIIN HATYPAJIbHBIX
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21

22

23

24

25

26

27

28
29

30

HaTypaJIbHBIX YUCET

Peanbublie 3aBucumoctu. [Ipsamas
u oOpaTHas
IIPONOPLUOHAIILHOCTH

Peanbnbie 3aBucumoctu. [Ipsimas
u oOpartHas
MPOTOPIIMOHATIEHOCTH

Peanbubie 3aBucumoctu. [psamas
u oOpaTHas
MPONOPIMOHATILHOCTH

Peanbnabie 3aBucumoctu. [Ipsimas
u oOpaTHas
MPONOPIIMOHAIBHOCTH

KonTponbhas pabota no teme
"PammronanbHbIC yncia"

bykBeHHBIE BBIPAKEHUS

Ilepemennsie. JlomycTrumelie
3HAYEHUS MIEPEMEHHBIX

Dopmyiibl
Dopmysl
[IpeoOpazoBanne OyKBEHHBIX

BBIPA)XEHUI, PACKPBITHE CKOOOK
U TIpUBeIeHUE MOT00HBIX

Bbu6morexa [JOK
https://m.edsoo.ru/7f41fee

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41faf

YHUCCII.

Pacnio3HaBath 1 OOBSCHATD, ONIUPAACH HA
OIIpElEICHUS, IPSIMO NPONIOPLIUOHAIBHBIEC U
00paTHO MPOMOPLHUOHATILHBIE 3aBUCUMOCTH
MEKy BEJIMYNHAMH.

[IpuBOANTE IPUMEPBI ITUX 3aBUCUMOCTEHN U3

pearbHOr0 MHpa, U3 JPYruX y4eOHbIX
IIPEIMETOB.

PemaTh npakTUKO-OpUEHTUPOBAHHBIE 3a7a41
Ha IpoOu, MPOLIEHTHI, MPSAMYIO U 00paTHYIO
MPOMOPIIMOHATIBHOCTH, TPOTIOPIIHH.

Pemath npakTuko-OpueHTHUPOBAHHbBIE 3a7a4n
Ha ApoOH, MPOIIECHTHI, IPSAMYIO U 0OpaTHYIO
IPONOPIUOHATIBHOCTH, POTOPIIHIH.
OCYIII@CTBJ'ISITB CaAMOKOHTPOJIb BBITTOJIHACMBIX
JICUCTBUI U CAMOINPOBEPKY pe3yJibTaTa
BBIYHCIICHU, TPEOOPa30BAHUM.

HaxoauTp 3HaueHNst OyKBEHHBIX BBIPaKEHHUH
IIPU 33JJaHHBIX 3HAUYEHUSIX OYKB.

Osgnazieth anreOpandecKoll TEPMUHOIOTUEH U
CHMBOJIMKOU, IPUMEHSITh €€ B IpoLiecce
OCBOCHMS y4eOHOT0 MaTepuaa.

BBINOMHATE BBIYUCICHUS IO (hOpMyIIaMm.
BreImoaHsaTE BEIYHCICHUS 110 (OpMYyTIaM.
BeImonHATE IpeoOpa3oBaHus 1IEI0ro
BBIPAYKCHUS] B MHOTOWICH NPHBEJICHUEM
MOJO0HBIX ClaraeMbIX, pACKPBITHEM CKOOOK.




cjiaracMbIxX

[IpeoOpazoBanne OYKBEHHBIX
BBIPAKCHUH, PACKPBITHE CKOOOK

bu6mmoreka [JOK

BrImonHaTe npeoOpa3oBaHus LEI0TO
BBIPaKEHUS B MHOIOWIEH IIPUBEIECHUEM

31 https://m.edsoo.ru/7f41{d7
Y TIPUBEJICHUE TTOT00HBIX 0 N0JIOOHBIX CJIaraeéMbIX, PACKPBITHEM CKOOOK.
ClIaraeMbIX =
[Ipeobpa3oBanre OYKBEHHBIX BrinonusaTe mpeobpazoBaHus 1eI0T0
1 BBIPQXKEHUH, PACKPBITHE CKOOOK BBIPAKECHHSI B MHOTOWIECH MTPUBEICHUEM
U TIpUBEJICHUE TTOT00HBIX NOJIOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.
ClIaraeMbIX
[Ipeobpa3oBaHre OYKBEHHBIX BrinonusaTe mpeodpazoBaHus 1e10T0
3 BBIPXKEHUH, PACKPBITHE CKOOOK BBIPAKCHHS] B MHOTOWIECH MTPUBEICHUEM
U TIPUBEJICHUE ITOT00HBIX N0JIOOHBIX CJIaraeéMbIX, PACKPBITHEM CKOOOK.
craraeMbIX
. bu6mmoreka [JOK [IpumeHsATh CBOMCTBA CTENEHEH C
CBolicTBa CTENEHHU C
34 https://m.edsoo.ru/7f4213  HaTypaJbHBIMM [10Ka3aTEIAMU IS
HATYpaJIbHBIM MTOKa3aTeleM .
82 npeoOpa30BaHUs BBIPAKECHUH.
. bu6mmoreka [JOK [IpumeHsATh CBOMCTBA CTENEHEM C
CBoiicTBa CTENIEHU C
35 https://m.edsoo.ru/7f4215  HaTypaJbHBIMHU NOKA3aTEIIAMH JIs
HaTypaJIbHBIM IOKa3aTeleM .
4e MpeoOpa30BaHUs BEIPAKEHUII.
. bubnnorexa [IOK [IpuMeHATH CBOMCTBA CTENIEHEH C
CBoiicTBa CTENEHU C
36 https://m.edsoo.ru/7f4218  HaTypadbHBIMU OKA3aTEISAMHM IS
HaTypaJIbHbIM ITOKa3aTeeM .
be MpeoOpa30BaHus BEIPAKEHUII.
bubnumorexa [IOK Omnagets anrebpanyeckoi TEPMHUHOJIOTUEHN 1
37 MHoroueHb! https://m.edsoo.ru/7f4227  mpuMeHSTH €€ B MPOIECCE OCBOCHUS YICOHOTO
6e Marepuaa.
bub6nuorexa [IOK Osnagers anreOpanyeckoil TEPMHUHOJIOTUEHN U
38 MHorouneHsl https://m.edsoo.ru/7f4229  mpumMeHsTH €€ B MPOIIecCce OCBOCHUST y4eOHOTO
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Marepuania.
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CnoxeHue, BEIYUTAHUE,

bubnnoreka [IOK

BrmmomaaTe CJIOKCHHUEC, BBIYUTAHUC U

39 https://m.edsoo.ru/7f422af ymMHOKeHHE MHOTOUYJICHOB.
YMHOXEHHE MHOTOYJIEHOB )
Bbu6mmorexa [JOK BreInonHITh CnoXeHHEe, BEIUNTAaHUE U
CrnoxxeHue, BEIYNTAHUE,
40 https://m.edsoo.ru/7f422¢  yMHOX€HHE MHOTOUYJICHOB.
YMHO>K€HHE MHOTOYJICHOB o3
bu6nmoreka [JOK BreInonHATh cnokeHue, BRIUYNTaHUuE U
CnoxeHue, BBIYUTAHUE,
41 https://m.edsoo.ru/7f422fc  ymHOXX€HHE MHOTOUJICHOB.
YMHOKE€HHE MHOTOUJIEHOB .
bu6nmoreka [JOK BEITIOTHATE ClIOKEHHE, BBIYMTAHUE U
CrnoxxeHue, BEIYUTAHUE,
42 https://m.edsoo.ru/7f4231  yMHOK€HUE MHOT'OUJICHOB.
YMHO>KE€HHE MHOTOYJIEHOB 2
o ) bubnuorexa [JOK [IpuMeHsaTh GopMyITBI COKPAIIEHHOTO
OpMYJIbl COKPAIIEHHOTO
43 P patt https://m.edsoo.ru/7f4243  yMHOKEHHUS.
YMHOXEHHS
2a
Do COKDAMISHHOLO bubnnorexa [IOK [IpumensTs popMysbl COKPAEHHOTO
MYJIbI COK HHOT
44 My patt https:/m.cdso0.ru/7f4246  yMHOWKCHHS.
YMHOKCHHSI
4a
o ) bu6numorexa LIOK [TpumensaTh GopMyIBI COKPAILIEHHOTO
OpPMYJIbl COKPAILIEHHOTO
45 MY P https://m.edsoo.ru/7f424c  yMHOXEHHSI.
YMHOKEHHS
12
o . bubnnorexa [JOK [TpumensTh POpMYITBI COKPAIEHHOTO
OpPMYJIbl COKpaIIEHHOTO
46 MY P https://m.edsoo.ru/7f424fd ymHOxeHwUs.
YMHOKEHHUS )
o . bubnuorexa [{OK [IpuMeHaTh GopMYITBI COKPAIIEHHOTO
OpMYJIbl COKpaIIEHHOTO
47 DMLY batt https://m.edsoo.ru/7f4251  yMHOXEHHS.
YMHOKEHHUSI
do
48 PaznosxeHre MHOTOUJICHOB Ha bubnnorexa [JOK OcyiecTBIATh pa3ioKeHNEe MHOTOYJICHOB Ha
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MHOXUTCJIN

PasnoxeHne MHOTO4YJIEHOB Ha

https://m.edsoo.ru/7f4233
12

bu6mmorexa [JOK

MHO’KUTEJN TyTEM BBIHECEHMSI 382 CKOOKHU
00I11er0 MHOXKUTEIS, TPYIITUPOBKYU CJIaraeMblX.

OCYH.ICCTBJ'ISITL Pa3jI0KCHUC MHOT'OYICHOB Ha

49 https://m.edsoo.ru/7f4237f MHOXUTETH, TPUMEHEHHUS (HOPMYJIBI
MHOKUTENHN N
e COKpALIEHHOT'O YMHOXKECHHSL.
bubmuoreka [JOK OcCylIecTBIISITh Pa3IoKEHUE MHOTOUYJIEHOB HA
Pa3noxeHre MHOTO4YICHOB Ha
50 https://m.edsoo.ru/7f4239  MHOXUTENH, TPUMEHEHUS (HOPMYJIbI
MHOKUTENN N
de COKpAILIEHHOT'O YMHOXEHHUSL.
[TpumensTh NpeodbpazoBaHNe MHOTOUJICHOB
51 PazjioxeHne MHOTOYICHOB Ha JUISL pELIEHUs] Pa3InYHbIX 3a1a4 U3
MHOKUTENN MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3
peaJIbHOM MPAKTUKH.
Ocy1ecTBISTh CAMOKOHTPOJIb BBIIIOJIHAEMBIX
KonTponbHas padota no teme o .
52 " " JEHUCTBUN U CAMOIIPOBEPKY pe3yibTaTa
AnreOpanueckre BbIpaXeHHs . .
BBIYHCIICHUH, TPe0Opa3oBaHUM.
YpaBHeHue, IpaBuia Ognagers anreOpanyeckoi TEPMUHOJIOTUEHN U
53 npeoOpa3oBaHusl ypaBHEHUS, CUMBOJINKOH, IPUMEHSATH €€ B Ipoliecce
PaBHOCWJIBHOCTb YpaBHEHUI OCBOCHHS y4eOHOTO MaTepuana.
Pewrats nuHENHOE YpaBHEHHE C OAHOU
JIuneliHOEe ypaBHEHHE C OHOMN NIEPEMEHHOM, TPUMEHSIS PaBUIIa IEPEX0AA OT
54 NIEPEMEHHOM, pelIeHNE MCXOAHOTO YPAaBHEHUS K PABHOCUIBHOMY €MY
JIMHEWHBIX YPaBHECHUH 0onee npocroro Buaa. [IpoBepsTh, SBISETCS JIH
KOHKPETHOE YHMCII0O KOPHEM YPABHEHHUS.
Pemate nuHeliHOE ypaBHEHUE C OAHOMN
JIuHeiiHOe ypaBHEHUE C OJHOM bubnmorexa [JOK IIEPEMEHHOM, IPUMEHSIS [TPABUIIA IEPEXOJA OT
55 [IEPEMEHHOM, peleHue https://m.edsoo.ru/7f4204 = MCXOIHOTO YpaBHEHUS K PAaBHOCWIBHOMY EMY
JIMHEWHBIX YPaBHECHUI 82 6onee npocroro Buaa. [IpoBepsTh, SBIISETCS JIH
KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHUS.
56 JIuHeiiHOe ypaBHEHHE C OJJHOM PemaTte nuHeliHOE ypaBHEHUE C OHOM
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IIEPEMEHHOM, pelIeHne
JIMHEWHBIX YpaBHCHUM

Pemenue 3a71au ¢ moOMoOIIbIO

bubmnoreka [IOK

NEPEMEHHOM, PUMEHSISI MpaBuIa epexoaa oT
UCXOJHOTO YPaBHEHUS K PABHOCUIBHOMY €My
6o1ee npocroro Buaa. [IpoBepsTs, sBigercs iu
KOHKPETHOE YHUCII0 KOPHEM YPaBHEHHUS.

CocTaBndTh U pemaTh JIMHEHHOE ypaBHEHNE
10 YCJIOBHIO 3a/1a4, UHTEPIIPETUPOBATH B

57 . https://m.edsoo.ru/7f4206
ypaBHEHUH 4 COOTBETCTBUH C KOHTEKCTOM 3aJa4H
e .
- MOJTyYEHHBINA Pe3yNbTarT.
CocTaBndTh U pemaTh IMHEHHOE YpaBHEHUE
bubmnoreka [IOK
Pemenne 3ama4 ¢ IoMoIIbIO 10 YCJIOBMIO 3a/1a4¥, HHTEPIPETUPOBATL B
58 § https:/m.edsoo.ru/7f4208 O » HHTCPHPETHP
ypaBHEHUH 06 COOTBETCTBUH C KOHTEKCTOM 3aJa4H
- MOJTyYEHHBIN pe3yNbTarT.
CocTaBndTh U pemaTh JIMHEHHOE ypaBHEHUE
bu6mmoreka [JOK
Pemenne 3ama4 ¢ MoMoOIIbIO 10 YCJIOBMIO 3a/1a4¥, HHTEPIPETUPOBATL B
59 § https:/m.edsoo.ru/7£4209 O » HHTEPHPETHP
ypaBHEHUH 0 COOTBETCTBUH C KOHTEKCTOM 3aJa4n
a o
- TTOJTY9ICHHBIN PE3yIIbTaT.
CocTaBndTh U pemaTh JIMHEHHOE ypaBHEHUE
bu6mmorexa [JOK
Pemenne 3ama4 ¢ MoMoOIIbIO 10 YCJIOBMIO 3a/1a4¥, HHTEPIPETUPOBATL B
60 § https:/m.cdsoo.ru/7f420e > » HHTEPHpPETHP
ypaBHEHUH p COOTBETCTBHH C KOHTEKCTOM 3a0a4ud
e .
- TTOJTY9ICHHBIN PE3yIIbTaT.
[ToxOupath MpUMeEpHI Map YUCEN, IBISIONUXCS
BuGmorexa LOK pelIeHneM JIMHEWHOTO YPaBHEHHSI C IBYMSI
JIuneiinoe ypaBHEHHUE C IBYMS nepeMeHHbIMU. CTPOUTH B KOOPANHATHOMN
61 yp y https://m.edsoo.ru/7f427¢c P p . p
MepEMEHHBIMH U €T0 Tpaduk 1 MJI0CKOCTH rpaduK JTMHEWHOTO YpaBHEHUS C
- JBYMSI TIEPEMEHHBIMH; TTOJIE3YSCh TPa(UKOM,
MIPUBOIHUTH MPUMEPHI PEIICHUST YPaBHEHUS.
2 JIuneiiHoe ypaBHEHME C IBYyMs bubnnorexa [JOK CTpouTth B KOOPAWHATHOH MJIOCKOCTH TpaduK

NEPEMEHHBIMU U ero rpaduk

https://m.edsoo.ru/7f427¢e

JMHEHHOT0 ypaBHEHUS C IByMS IEPEMEHHBIMH;
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63

64

65

66

67

68

69

70

71

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C JBYMSI
MEPEMEHHBIMU

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IBYMsI
NepeMEHHBIMU

Cuctema 1ByX JMHEHHBIX
YpaBHEHUH C IBYyMs
NIEPEMEHHBIMU

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IBYMSI
epeMEHHBIMHU

Pewenne cucreM ypaBHeHU

Pewienue cucreM ypaBHEeHUN

Pemenue cuctem ypaBHCHI/Iﬁ

Pemenue cucreM ypaBHeHuUi

Pemenue cuctem ypaBHCHI/Iﬁ

8a

bu6mmorexa [JOK
https://m.edsoo.ru/7f4283

6¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f4284

de

Bbu6morexa [JOK
https://m.edsoo.ru/7f4286

Sa

bu6nmoreka [JOK
https://m.edsoo.ru/7f4287

doé

HOJIB3YSACh TPAPUKOM, TIPUBOIUTH IPHUMEPHI
pElICHNs ypaBHEHHUS.

Haxonuts pemieHue CUCTEMBI IBYX JIMHEUHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMH.

HaxoauTs pemieHue cucTeMsl ABYX JIMHEHHBIX
YPaBHEHUH C IBYyMS IEPEMEHHBIMH.

Haxoautsb penieHue CUCTEMBI IBYX JIMHEUHBIX
yYpaBHEHUH C IBYMS IEPEMEHHBIMH.

Haxoauth pelieHre cucTeMsl 1BYX JTUHEUHBIX
ypaBHEHUH C IBYyMsI TICPEMECHHBIMH.

Pemrate cucteMsl AByX JTMHEHHBIX YPAaBHEHUM C
JBYMsI IIEPEMEHHBIMU, B TOM YHCJIE
rpapuIeCKu.

Pemiate cucteMsl IByX JTMHEHHBIX YPAaBHEHUH C
JIBYMs [IEPEMEHHBIMU, B TOM YHCIIE
rpaduYecKy.

Pewiats cucteMsl IBYX JTMHEHHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMHU, B TOM 4YHCJIE
rpaduUecKy.

CocTaBndTh U pemaTh CUCTEMY JTUHEHHBIX
ypaBHEHUH O YCIOBUIO 33]1auH,
MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4i MOJYYEHHBIN pe3ysIbTarT.

CocTaBiaTh U peumaTbh CUCTEMY JIMHEHHBIX
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KonrtponsHas pabora o Teme

Bbu6mmorexa [JOK

YpaBHEHUH IO YCIIOBUIO 3a7a4H,
WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4¥ I1OJIyYEHHBIN pe3yJIbTar.

OCYH.ICCTBJBITB CaAMOKOHTPOJIb BBITTOJIHACMBIX

72 " . " https://m.edsoo.ru/7f4210 JIEWCTBUI U CAaMOITPOBEPKY pe3yIbTaTa
JInnelinble ypaBHEHUS . . .
44 BBIYMCIICHH, TPe0Opa30BaHUil, TOCTPOCHHIA.
bub6nuoreka [IOK N3o6pakaTh Ha KOOPAWHATHOM MPSIMOM TOUKH,
73 Koopaunara Touku Ha npsiMoit https://m.edsoo.ru/7f41de = cOOTBETCTBYIOLIUE 3aAHHBIM KOOPAUHATAM.
76
M300paxars Ha KOOPIAMHATHOU IIPSIMOM
bubmuoreka [JOK P P P
TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
74 YuciioBble IPOMEKYTKU https://m.edsoo.ru/7f41dff ’ y
) KOOpJIMHATaM, JIy4d, OTPE3KU, HUHTEPBAIbI,
- 3aIKChIBATh X Ha anreOpandeckoM si3bIKe.
N306paxaTh Ha KOOPAUHATHON MPSIMOUN TOUKH,
COOTBETCTBYIOIINE 3aJJaHHBIM KOOpAUHATAM,
75 YucioBbIe IPOMEKYTKU
Jy4H, OTPE3KU, HHTEPBAJIbL; 3alUCHIBATh UX Ha
anreOpandeckoM si3bIKe.
76 Paccrostnue Mexay AByMs Haxomuth paccTosiHue MeXIy IBYMSI TOUKaMU
TOYKAMU KOOPAMHATHOU MPAMOM KOOPJMHATHOU MPSIMOM.
77 Paccrosinue Mexy nByMs Haxoauth paccrosinue Mexay 1ByMs TOUKaMU
TOYKAMU KOOPAMHATHOW MPAMOM KOOPJMHATHOU MPSIMOM.
bu6mmoreka [JOK OtMmedaTh B KOOPAMHATHON IJIOCKOCTH TOUKH
[IpssmoyronbHas cucrema
78 https://m.edsoo.ru/7f41lel 10 3aJaHHBIM KOOPMHATAM.
KOOPJIMHAT Ha TJIOCKOCTH
e
bu6mmoreka [JOK OtMmedaTh B KOOPAMHATHOM IJIOCKOCTH TOUKH
[IpsimoyronbHas cuctema
79 https://m.edsoo.ru/7f41e4 1o 3aJaHHBIM KOOpPJMHATAM.
KOOPJIMHAT Ha TIIOCKOCTH
2a
80 [Tpumeps! rpadukoB, 3aJTaHHBIX bubnnorexa [JOK Ctpouts rpadMKu HECIOKHBIX 3aBUCUMOCTEH,
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bopmynamu

[Tpumeps! rpadukoB, 3aaHHBIX

https://m.edsoo.ru/7f41e8
a8

bu6mmorexa [JOK

3aJIaHHBIX (OPMYIJIAMHU, B TOM YHCIIE C
MOMOIIBIO ITUGPOBBIX JTAOOPATOPHIA.

CTpOI/ITB Fpa(bI/IKI/I HCCJIOXKHBIX 3aBHCHMOCTeﬁ,

81 o https://m.edsoo.ru/7f4led  3amaHHBIX (HOpPMYITaMH, B TOM YHUCIIE C
opMyJlaMu 3
MY 80 TTOMOTIIBIO ITU(POBBIX JTaOOpATOPHUH.
Ctpouts rpadMKu HECIOKHBIX 3aBUCUMOCTEH,
[Ipumeps! rpaduKoB, 3aJaHHBIX
82 3a/laHHBIX (OPMYIIaMH, B TOM YHCIIE C
bopmynamu .
MIOMOIIBIO IIU(PPOBBIX JTa0OpaTOPHUi.
Crpoutb rpadmKu HECTOKHBIX 3aBUCUMOCTEH,
[Tpumeps! rpadukoB, 3aJTaHHBIX
83 3aJlaHHBIX (OpMYIIaMH, B TOM YHCIIE C
bopmynamu .
HOMOIIBIO IIU(POBBIX JTa00paToOpuid.
[Tonnmate rpadudeckuii crocod
bubnuorexa [JOK MIPE/ICTABJICHHS M aHAJIW3a HH(POPMAIIHH,
Yrenue rpadMKoB pearbHbIX
84 . https://m.edsoo.ru/7f4lea  W3BIEKaTh U HHTEPIPETUPOBATH HH(DOPMAIIHIO
3aBHCUMOCTEMH
24 13 TpaMKOB peabHBIX MIPOLECCOB U
3aBUCUMOCTEH.
[Tonumate rpadudeckuii crocod
IpeCTaBICHUS U aHAINU3a UH(DOpMAaILIHH,
Urenue rpaduKoB pearbHbIX
85 . W3BJICKATh U HHTEPIPETUPOBATH HH(DOPMAITHIO
3aBUCUMOCTEN
U3 Tpa(UKOB peabHbIX NPOLECCOB U
3aBUCUMOCTEHN.
bubnuorexa [JOK OcBauBath OHATHE QYHKIIMH, OBIAICBAThH
86 [TonsiTne GyHKIIH https://m.edsoo.ru/7f41ef0 ¢yHKIMOHATBEHON TEPMHUHOJIOTHEH.
6
OBnayers (HYHKIIMOHATLHOW TEPMHHOIIOTHEH 1
87 I'paduk pynkunn CUMBOJIMKOM, IPUMEHSATH €€ B IIpoLiecce
OCBOEHHS y4eOHOro MaTepuara.
88 CaoiicTBa QyHKIUI bubanorexa HOK OBnazners GYHKIMOHATBHOW TEPMUHOJIOTHEN U
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https://m.edsoo.ru/7f41£07
8

bu6mmorexa [JOK

CUMBOJIMKOH, IPUMEHSATH €€ B IIpoLiecce
OCBOCHMS y4eOHOro MaTepuaia.

OBnagers HyHKIMOHATIBLHOW TEPMUHOJIOTHEH U

89 CaoticTBa QyHKIUI https://m.edsoo.ru/7f41f1f cuMBOIUKON, TIPUMEHSTH €€ B IIpoLIecce
e OCBOEHUS yueOHOIro MaTepuara.
bubmuoreka [JOK Pacnio3HaBath quHEHHYIO QYHKIHIO y = kx + b,
90 Jluneitnas GyHkuus https://m.edsoo.ru/7f4272  onuckIBaTh €€ CBOMCTBA B 3aBUCUMOCTH OT
82 3HaueHUH K0d()PHUIMeHToB k u b.
bubnuoreka [IOK Pacnio3HaBaTh nuHelHy0 QyHKIUIO ¥ = kx + b,
91 Jluneitnas GpyHkuus https://m.edsoo.ru/7f4274  omuchIBaTh €€ CBOMCTBA B 3aBUCUMOCTH OT
12 3Ha4eHUH K03 (HUIIMEHTOB k U b.
0 Moctpoerue rpadika uHeHHOi E;IS;‘II;I/(;;@;;&S i?rls/7f426d CrpouTh rpaduk JMHEHHON (DYHKITHH.
byHKIIUN
le
Ctpouts rpaduk TuHEHHON QYyHKIUH.
93 [TocTpoenwne rpaduka TUHEHHON Hcnonb30Bath upOBBIE PECyPCHI JUIS
byHKIUNA MOCTpOEHUs TpaPuKOB (PYHKINI ¥ U3yICHUS
UX CBOMCTB.
94 I'paduk byHkHH Y =[X]| Ctpouth rpaduK GyHKIHA y = | x |.
95 I'paduk pynkunu y =[x| Ctpoutb rpaduk GyHKIHH y = | x |.
Kontponbnas paboTa mo teme bubnuorexa [JOK OcymIecTBISITH CAMOKOHTPOJIb BBITIOTHSIEMBIX
96 "KoopauHatsl 1 rpaduky. https://m.edsoo.ru/7f41f50 nelcTBUI U cCaMONIPOBEPKY pe3yJIbTaTa
Oynkun" a BBIYHMCIICHH, TPE0OPa30BaAHMM, TOCTPOCHHIA.
[ToBTOpPEHNE OCHOBHBIX MOHATHI bubmumorexa [IOK BEIGHpATD, MPHMEHSTS OHGHHB:aTB criocodb
97 ¥ METOJIOB Kypca 7 Kiacca, https://m.edsoo.ru/7f429¢c CpaBHeruA qncej1 ’ BHLIHCHeHVH 1
IO —— 6c HpGO6p33(1BaHI/H/I BBIPAYKEHUI, pelIeHns
ypaBHEHHUH.
98 [ToBTOpPEHNE OCHOBHBIX MOHATHN bubmmorexa [IOK Br10upath, IpUMEHATH OLIEHUBATH CIIOCOOBI
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Y METOJIOB Kypca 7 Kiacca,
000011IeHYE 3HAHUHA

IToBTOpEHNE OCHOBHBIX NOHATHI
99 Y METOJIOB Kypca 7 Kiacca,
00001IeHIEC 3HAHMIA

[ToBTOpEHNE OCHOBHBIX MOHATHIA
100 Y METOJIOB Kypca 7 Kiacca,
0000111eHIe 3HAHMIA

101 Hrorosas koHTposbHAsA paboTa

IToBTOpEHKME OCHOBHBIX MOHITUI
102 1 METOJIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

https://m.edsoo.ru/7f429{3

2

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f42a0
e0

bu6nmoreka [JOK
https://m.edsoo.ru/7f42a2
7a

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a9
00

CpaBHEHUS YUCEJ, BBIYUCIICHUH,
npeoOpa30BaHU BEIPAKEHUH, pEIICHUS
ypaBHEHUH.

Pemate 3a1auun U3 peanbHOU KU3HU,
MPUMEHSTh MaTeMaTU4YEeCKHE 3HAHUS JIIsI
pelieHns 3a/1a4 U3 Ipyrux MpeIMeToB.

Pemrate TeKCTOBBIE 331a4H, CPABHUBATD,
BBIOMPATH CIIOCOOBI pEIICHUS 3a/1a4H.

Ocy1ecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX
JEHUCTBUN U CAMOIIPOBEPKY pe3yibTaTa
BBIYUCIICHHI, TPE0OPa30BaHMA, TOCTPOCHUH.

Pemate TekcTOBBIC 3a/1aUM, CPABHUBATD,
BBIOMPATH CIIOCOOBI PEIICHUS 3ada9H.
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8 KJIACC

Ne
n/n

Tema ypoka

KBagparHslil KOpeHb U3 yuCIa

[TonsiTre 06 MppalOHATILHOM YHUCIIE

JlecsTuunblie MPUOTMKEHNS HPPALMOHAIBHBIX
yuce

JlecaTudHble TPUOIMKESHUST UPPALMOHATBHBIX
qHCell

JericTBuTENBHBIC YMCTIA

CpaBHEHHE IEUCTBUTEIIBHBIX YHCEI

KoanuecTtBo
4acoB

DJIEKTPOHHBIE N (poBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka [IOK
https://m.edsoo.ru/7f42d452

bu6mmorexa [IOK
https://m.edsoo.ru/7f42eaaa

OcHOBHBIE BHIBI
IeATeJIbHOCTH

DopMyIMpPOBATH OIIPEACIICHHUE
KBaJIPaTHOT'O KOPHS U3 YUCIIA,
apru(pMeTHYECKOro KBaJIpaTHOrO
KODHSL.

[IpuMeHnsaTH onepanuio
M3BJICYCHHS] KBAJAPATHOTO KOPHS
13 4MCIIa, UCTIONIB3Ys IIPU
HEOOXOIMMOCTH KaJIbKYJIATOP.

[IpuMeHnsTH Onepanuo
M3BJICYCHHS] KBAJAPATHOTO KOPHS
W3 4UCla, UCTIOJb3Ys NPU
HEOOXOIMMOCTH KaJIbKYJIATOP.

[IpuMeHnsaTH Onepanuo
H3BJICUCHUA KBAAPATHOTO KOPHHA
W3 4UCla, UCTIOJb3Ys NPU
HEOOXOIMMOCTH KaJIbKYJIATOP.

OrneHuBaTh KBapaTHBIE KOPHU
LEJIBIMA YUCIAMU U
JECATUYHBIMH IPOOSIMHU.

CpaBHMBATB M YHOPSIOUYUBATh
palMoHaIbHbIC U
UppaloHaIbHbIE YHCIIA,
3allMCAHHBIE C IOMOILIBIO
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CpaBHeHME IEUCTBUTEIIBHBIX YUCEI

Apudmernueckuii KBaJpaTHbIH KOPEHb

VYpaBHeHue BUa X* = a

KBaJPaTHBIX KOPHEH.

CpaBHUBATh U YIIOPAI0YNBAThH
paluoOHaJIbHBIE U
UppaLMOHAIbHBIEC YNCIIA,
3alIMCaHHBIE C IOMOIIBIO
KBaJPaTHBIX KOPHEH.

dopMynupoBaTh ONpeeIecHIE
KBaJ[paTHOTO KOPHS U3 YHCIa,
apu(METHYECKOTO KBaJIPaTHOTO
KOPHSI.

HccnenoBarh ypaBHEHHE X- = a,
HAXOJIUTh TOUHBIC U
npubImKEHHBIE KOpHU 1TpH a 0

10

11

12

CBoiicTBa apupMeTHUECKUX KBAPATHBIX
KOpHEHN

CBoiicTBa apupMeTHUECKUX KBaPaTHBIX
KOpHEHN

[IpeoOpazoBaHue YUCIOBBIX BBIPAKECHUH,
coJiepKaliX KBaJpaTHbIE KOPHU

bu6nuoreka [JOK
https://m.edsoo.ru/7f42d862

bubmuoreka [JOK
https://m.edsoo.ru/7f42d862

bubmuoreka [JOK
https://m.edsoo.ru/7f42dd26

HccaenoBaTth cBOMCTBA
KBaJPaTHBIX KOPHEH, ITPOBOJIA
YHUCIIOBBIE DKCIIEPUMEHTHI C
HCIIOJIb30BAaHUEM KAJIBKYJISTOPA
(komMmBIOTEPA).

Jloka3pIBaTh CBOMCTBA
apu(pMeTHYECKUX KBaJPaTHBIX
KOpHEH; IPUMEHSATD UX IS
npeoOpa30BaHus BBIPAKECHUN
BeinonuaTe npeobpazoBaHus
BBIPAXEHUI, COIEPIKALNX
KBaJIpaTHbIE KOpPHU. Beipaxars
[IEPEMEHHBIC U3
FEOMETPUUECKUX U (PU3NUECKUX

dbopmy.
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[IpeoOpa3oBaHue YHCIOBBIX BBIPAKCHHIA,

bubnuoreka [JOK

BrinonusaTe npeobpazoBanus
BBIPA)XKEHUI, cofepxKalux
KBaJ[paTHbIE KOPHU. BeipakaTh
HepEMEHHBIE U3
reOMETPHUUECKUX U (PU3NUECKUX

13
coJepKalMX KBaJpaTHbIe KOPHU https://m.edsoo.ru/7f42ded4 dopmyi. BeruucnsaTe 3HaueHUS
BBIPAYKECHUI, COJEPHKALLUX
KBaJpaTHBIE KOPHU, UCTIOIB3YS
pu He0OXOTUMOCTH
KaJIbKYJISATOP.
Hcnonbs3oBath B X0/€ pelieHus
3a/1a4 JIEMEHTapHbIe
. MIPE/ICTABJICHMUS, CBSI3aHHBIC C
[IpeobpazoBaHme YUCITOBBIX BBIPAKEHUH, bubmmorexa [JOK P . ’
14 MpUOIKEHHBIMU 3HAYCHUSIMH
COJIepXKaIINX KBaJAPaTHBIE KOPHHU https://m.edsoo.ru/7f42e0be
BEJIMYMH. 3HAKOMUTHCS C
HUCTOPUEN PA3BUTHS
MaTeMAaTHUKH.
15 Kontponbnas pabota o teme "KBanpaTHbie
KOpHH".
bubnmnoreka [JOK DopMyIHPOBaTh ONPEACICHUE
16 CreneHb C 1IeJIbIM TTOKa3aTesieM
https://m.edsoo.ru/7f4354a4 CTEIEHU C IEJIBIM MTOKa3aTeJIEM.
[IpencraBisaTh 3anKch OOIBLINX
U MallbIX YHCeT B CTAHJaPTHOM
CrangaptHas 3anmuck uncia. Pasmepsl
Bujie. CpaBHMBATh YKCIIa U
00BEKTOB OKpYIKaOIIEro Mupa (ot
bubnmnoreka [JOK BEJIMYMHBI, 3aIUCAHHBIC C
17 3JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKHX

00BEKTOB), JUTUTEIILHOCTH ITPOIIECCOB B

OKpY’KaloIleM MUpe

https://m.edsoo.ru/7f436098

HCII0JIb30BaHueM ctenenu 10.
Wcnonp30BaTh 3aIMCh YHCET B
CTaHIAPTHOM BHJIEC JJIS
BBIPKCHHS pa3MEPOB OOBHEKTOB,
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18

19

CBolicTBa CTENEHH C IEIBIM ITI0Ka3aTeIeEM

CBOMCTBA CTEIICHU C LCIIBIM ITIOKa3aTCJICEM

bu6mmoreka [{OK
https://m.edsoo.ru/7f435648

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

JUIUTEIBHOCTHU MPOIIECCOB B
OKpY’KaroIlleM MUpe.

DopMyIMpOBATH, 3aITUCHIBAThH B
CHUMBOJIMYECKON (hopme U
WJUTFOCTPUPOBATH NTPUMEpPaMu
CBOMCTBA CTEIECHHU C IEIIBIM
MTOKa3aTeIICM.

DopmyIIHpOBaTh, 3AMUCHIBATH B
CUMBOJINYECKOH popme u
WJUTIOCTPUPOBATH NTPUMEpPaMu
CBOMCTBA CTEIICHMU C IIEIILIM
MOKa3aTeJIeM.

20

21

22

CBOMCTBA CTEIICHU C LCIIBIM ITIOKa3aTCJIEM

CBOMCTBA CTEIECHU C LCIIBIM ITIOKa3aTCJIEM

CBoiicTBa CTENEHH C IIEIBIM ITOKa3aTeIeM

bubmmorekxa [IOK
https://m.edsoo.ru/7f435648

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

IIpuMeHATH CBOMCTBA CTEIIEHU
JUTsL TIpeoOpa3oBaHus
BBIPAKEHUM, COJIEPHKAITUX
CTEIIEHU C LEJIBIM [TOKA3aTEIEM.
IIpuMeHATH CBOMCTBA CTEIIEHU
JUTSL TIpeoOpa3oBaHus
BBIPAKCHUM, COACPIKAILUX
CTEIEHU C LEJIBIM [TOKA3aTEIEM.
IIpuMeHATH CBOMCTBA CTEIIEHU
U1 IpeoOpa3oBaHus
BBIPAKECHMM, COAECPIKALUX
CTETICHH C LEJIBIM IT0KA3aTeIIEM.
BreimonHaTh neicTBus ¢
YHCJIAMU, 3aIIUCaHHBIMU B

CTaH/IapTHOM BuUJe (YMHOXEHUE,
JIeJIeHUE, BO3BE/ICHUE B CTEIICHbD )
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23

24

KBanpatHbiii TpéxuiieH

KBanpatHbiii TpéxuiieH

Pacno3naBath KBagpaTHBIN
TPEXUIEH, yCTaHABIUBATh
BO3MOXHOCTb €0 Pa3I0KEHUS
Ha MHOKUTEIH.

Pacno3naBath KBagpaTHBIN
TPEXUJICH, YCTAaHABINBATh
BO3MOKHOCTb €TI0 Pa3I0KEHUS
Ha MHOXHTEIIN.

25

Paznoxenue kBagpaTHOro TpEXUWIEHA Ha
MHOXHTENIH

bu6mmorexa [IOK
https://m.edsoo.ru/7f42fd38

PacknanbiBaTh Ha MHOXKUTENH
KBaJPAaTHBIN TPEXWIEH C
HEOTPHULATEIbHBIM
JUCKPUMHHAHTOM

26

27

28

PaznoxeHnue kBagpaTHOro TPEXUWIECHA Ha
MHOXHTEHN

Kontposbnas padota no temam " CTerneHu.

KBanpaTnslii Tpexusnen"

Anrebpanueckas 1poOb

bubmmorekxa [IOK
https://m.edsoo.ru/7f42fd38

bu6mmoreka [{OK
https://m.edsoo.ru/7f42ec80

1 bu6nunoreka [JOK

PacknanbiBaTh Ha MHOXKUTENH
KBaJPATHBIN TPEXWIEH C
HEOTPHULATEIbHBIM
JUCKPUMHHAHTOM

BEITIONHSTE IEUCTBUS €
YUCIIAMH, 3aIMCAHHBIMU B
CTaHAapTHOM BHJIe (YMHOXKEHUE,
JIETICHHUE, BO3BE/ICHUE B
cTenenb).Pacrio3naBath
KBaJIpaTHBIN TPEXUJIEH,
YCTaHABJIMBATH BO3MOKHOCTh
€ro pas3JIoKECHUS Ha MHOKHUTEIH.
PacknanpiBaTh Ha MHOXKUTENH
KBaJPaTHBIN TPEXWIEH C
HEOTPHULIATEIIbHBIM
JUCKPUMHHAHTOM

3anuceIBaTh anredpanveckue
42



29

30

31

32

33

34

I[OHyCTI/IMI:Ie 3HA4YCHU MICPCMCHHBIX,
BXOIAIINX B anre6paI/IquI<1/1e BBIPpAKCHUSA

Z[OHYCTI/IMBIC 3Ha4YCHUA IICPEMCHHBIX,
BXOOAIINX B anre6paI/IquKI/Ie BBIPAKCHUSA

OcHOBHOE CBOWCTBO anredpanyeckon Apoou

Coxparmienune npobeii

Cokpaiienue apooei

Cokpaiienue apooei

https://m.edsoo.ru/7f430382

bu6mmorexa [IOK
https://m.edsoo.ru/7f4308e6

bu6mmoreka [IOK
https://m.edsoo.ru/7f430a8a

bu6mmoreka [IOK
https://m.edsoo.ru/7f430f44

bubnuoreka [JOK
https://m.edsoo.ru/7f430f44

BBIPAKCHUA.

Haxoaute 065acTh onpeneneHus
PalMOHAIBHOTO BBIPAKEHUS.

Haxonuth 065acTh onpeneneHus
paIOHATBHOTO BBIPAYKEHUS.

DopMyIMpOBATH OCHOBHOE
CBOICTBO anredpandeckon
JIpoOu ¥ MPUMEHSATh €ro AJIs
npeoOpa3oBaHust JPOOEH.

DopMyIMpOBATH OCHOBHOE
CBOICTBO anredpandeckon
JIpoOu ¥ MPUMEHSATh €ro AJIs
npeoOpa3zoBaHus IPoOeH.

DopMyIMpOBATH OCHOBHOE
CBOICTBO anredpanyeckoi
IlpO6I/I " IPUMCHATH €ro I
npeoOpa3zoBaHus IpoOeH.

DopMyIMpOBATH OCHOBHOE
CBOWCTBO anredpanyeckon
JIpoOu ¥ MPUMEHSTH €T0 ISt
npeoOpa3zoBaHus IpoOeH.

35

CnoxxeHue, BBIYUTAHUE, YMHOKEHHUE U
JiesieHne anredbpandeckux apooei

bu6mmoreka [IOK
https://m.edsoo.ru/7f43128c

BeinonHATe neicTBus ¢
anreOpandecKuMHU ApOOSMH.
[IpumensTs npeoOpa3oBaHUs
BBIPAKCHM JUUIS PEIICHUS 3a4a4.

36

CrnoxeHue, BEIUUTAHUE, YMHOKECHHE U
neneHre anredpanyeckux apooeit

bu6mmoreka [IOK
https://m.edsoo.ru/7f4315c0

BrimonHaTe neictBus ¢
anreOpandecKuMu ApoOsSMHU.
[IpumensTs npeoOpa3oBaHUs
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CJIO)KGHI/IC, BBIYUTAHUC, YMHOXCHUC U

bu6nuoreka [JOK

BBIPAKCHMM JUUIS PEILICHU 3a4a4.

BrimonHaTe neictBus ¢
anreOpanyecKuMHU ApoOsSMHU.

37 .
nenieHre anreOpandecKux Apooeit https://m.edsoo.ru/7f4318c2 [IpumensTs npeodpa3oBaHUs
BBIPAKCHMM JUUIS PEIICHUs 3a4a4.
BrImmonHATh 1eficTBUSA C
38 CrnoxeHue, BBIYMTaHUE, YMHOKEHHUE U bu6mmoreka [IOK anreOpanyecKuMHU ApOOsSMHU.
JenieHre anredpandecKux Apooei https://m.edsoo.ru/7f431a20 [IpumensTs npeodpa3oBaHUs
BBIpQ)XEHUI JUI peleHns 3ajau.
BeipaxxaTe nepeMeHHbIE U3
opMmya (pu3nvecKux,
[IpeoOpazoBaHue BbIpaKEHUH, COAEPKAIINX bubnmnorexa [JOK $opmy (§
39 FE€OMETPUUECKHUX,
anreOpandeckue Apodu https://m.edsoo.ru/7f43259c¢
OTIMCHIBAIOIINX OBITOBBIC
CUTYall1N)
BeIpaxaTs nepeMeHHBIC U3
. opmyl (pu3nvecKux,
[Ipeobpa3zoBanue BeIpaKEHUH, COIEPKAIINX bubnuorexa [JOK Gopayr (
40 FE€OMETPUUYECKHUX,
anreOpanyeckue Apodu https://m.edsoo.ru/7f432736
OTMCHIBAIOIIUX OBITOBBIE
CUTYaII1H)
Bripaxats nepeMeHHbIE U3
opMmyn (pu3nveckux,
[IpeoOpa3oBanue BEIpaKEHUH, COAECPKAIINX bubnmnorexa [JOK $opmy (§
41 T€OMETPUYECKHUX,
anreOpandeckune Apoou https://m.edsoo.ru/7f432736
OINMCHIBAIOLIUX OBITOBBIE
CUTYAITUH)
42 KonTponbnas pabota mo Teme bu6muoreka [IOK
"AnreOpanyeckas qpoOs" https://m.edsoo.ru/7f431d36
bu6nmorexa [JOK Pacnio3naBaTh KBaJipaTHbIE
43 KBanparHoe ypaBHeHHE

https://m.edsoo.ru/7f42eela

ypaBHEHHUSL.
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bu6mmorexa [IOK

Pacno3naBathk kBagpaTHbIE

44 Henosiioe keajpartoe ypasHeiiie https://m.edsoo.ru/7f42eela ypaBHEHHUSL.
45 HenonHoe KBAApATHOE ypaBHeHHe bu6nuoreka [JOK PacniozHaBath KBajpaTHbIe
https://m.edsoo.ru/7f42eela YpaBHEHUS.
3anuceiBaTh GOpMyITy KOpHEH
46 ®opmysa KOpHEN KBapaTHOTO YpaBHEHUS Bubmmorexa HOK (BAZIPATHOTO YPABHEHIL,
https://m.edsoo.ru/7f42f158 peuaTh KBaJpaTHbIC YPABHEHUs
— IIOJIHBIE U HEIOJIHBIE.
3anuceiBaTh GOpMyITy KOpHEH
47 dopmyiia KOPHEN KBAIPAaTHOTO YPAaBHEHUS Bubmiorexa LIOK KBAADATHOTO YPABHOHITE,
https://m.edsoo.ru/7f42£316 peuaTth KBaJpaTHbIC YPABHEHUs
— TIOJIHBIE U HEIOJIHBIE.
3anuceiBaTh GOPMYITy KOpHEH
N bub6nmoreka [IOK KBaJJPaTHOTO YPaBHEHUS;
48 dopmylia KOpHEN KBAJPaTHOTO YpaBHEHUS
https://m.edsoo.ru/7f42{5a4 peuaTh KBaJpaTHbIC YPABHEHUs
— IIOJIHBIE U HEIOJIHBIE.
DopmMyJIHPOBaTh TEOPEMY
49 Teopema Buera bub6nnoreka [IOK Buera, a Takxe oOpaTHY!O -
https://m.edsoo.ru/7f42fef0 TEOpeMy, IPUMEHSThH ITH
TEOPEMBI JUIsl pELICHUS 3a1a4.
DopmMyJIHpPOBaTh TEOPEMY
50 Teopema Briera bubmuorexa [JOK Buera, a Taxxe o0paTHyto -
https://m.edsoo.ru/7t430076 TEOpEMY, IPUMEHSTh 3TH
TEOPEMBI JUIsl pELICHUS 3a1a4.
[IpoBoauTs npocreitime
51 Pemenne ypaBHeHUH, CBOASIINXCS K bubnnorexa [JOK UCCIIEIOBAHUS KBaJPaTHBIX

KBaJIpaTHbIM

https://m.edsoo.ru/7f43c542

ypaBHEeHUH. Peliath ypaBHeHU I,
CBOJSIIIMECS K KBAJPATHBIM, C
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52

Pemenue ypaBHEeHMI, CBOAAIIUXCA K
KBaJ[paTHBIM

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c¢3d0

MOMOIIbIO TIPe0Opa3oBaHull U
3aMEHOM MTepEMEHHOM.

[IpoBoauTs npocreitime
UCCJIEJOBaHMSI KBAJPAaTHBIX
ypaBHeHuH. PemaTe ypaBHeHUS,
CBOJISILLIMECS K KBAJIPaTHBIM, C
MTOMOIIBIO TIPe00Pa30BaHUN U
3aMEHOU MEPEMEHHOM.

53

[Ipocreiimue qpoOHO-palOHAIbHbIE
YpaBHEHMUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f4328c6

Pemath ypaBHEeHHsI, CBOASIINECS
K KBQJIpATHBIM, C IIOMOIIBIO
npeoOpa3oBaHU U 3aMEHOM
MIepEMEHHOM.

54

55

[Ipocreiimume qpoOHO-palliOHATIbHBIE
YpaBHEHMUS

Pemiennie TeKCTOBBIX 3a71a4 C TOMOIIIBIO
KBa/IpaTHBIX YpaBHEHH

bubmmorekxa [IOK
https://m.edsoo.ru/7f432b6e

bu6nmorexa [JOK
https://m.edsoo.ru/7f42f75c

Pemate ypaBHEHUs1, CBOASIIUECS
K KBaJ[paTHBIM, C TOMOIIHIO
npeoOpa3oBaHU U 3aMEHOM
MIEPEMEHHOI.

Pemate TekcTOBBIE 3a1aun
anredpandeckum crocoOom:
MEPEXOJIUTH OT CIIOBECHOM
(bOopMyIHMPOBKH YCIOBUS 3a/1a4H
K anredpandeckoil Moaenu
nyTEM COCTaBIICHUS YpaBHEHUS;
pelaTh COCTaBICHHOE
yYpaBHEHUE; UHTEPIIPETUPOBATD
pe3yabTaT. 3HAKOMUTHCS C
UCTOPHUEN pa3BUTHS aareOpbl

56

Pemenne TekCTOBBIX 3aJ1a4 ¢ IOMOIIBIO
KBaJPATHBIX YPaBHCHUU

bubmuoreka [JOK
https://m.edsoo.ru/7f42f8f6

PemaTh TeKCTOBBIC 3aJa4UH
anreOpanyecKuM crocoOoM:
HIEPEXOUTh OT CIOBECHOM
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(GOpMyYITHPOBKH YCIIOBHS 33291
K anredpandeckoil Moaenu
MyTEM COCTABJICHUS YPaBHECHNS;
penaTh COCTaBICHHOE
ypaBHEHHE; HHTEPIPETHPOBATH
pe3yiabTaT. 3HAaKOMUTHCS C
UCTOpUEH pa3BUTHUS aNTeOphI

57 KontponbHas padota nmo teme "KBanpaTHbie | bubnnorexa [JOK
ypaBHeHUs" https://m.edsoo.ru/7f4301£2
JIuHeiiHOe ypaBHEHUE C IByMS PacnioznaBath TMHEHBIE
58 NePEeMEHHBIMH, €T0 TpadUK, MPUMEPhI 1 YpaBHEHUS C IBYMsI
pELIeHHUs] YPAaBHEHUI B LEJbIX YUCIAX NEPEMEHHBIMMU.
JIuneliHOE ypaBHEHUE C IBYMs Pacnio3naBath TMHENHBIE
59 NepEeMEHHBIMH, €T0 TpadUK, MPUMEPHI 1 YpaBHEHUS C IBYMSI
peuIeHnsl ypaBHEHUH B LENBIX YHCIAX MIEPEMEHHBIMM.
JIuneniHOEe ypaBHEHUE C IBYMs Pacnio3naBath TMHEHHBIE
60 NEPEMEHHBIMH, €ro TpaduK, TPUMEPHI 1 YpaBHEHUS C JABYMsI
pelIeHns ypaBHEHUH B LENbIX YUCIIaX NePEMEHHBIMH.
Pemrats cuctemsl 1BYX
61 Perenue cucreM IBYX JIMHEWHBIX YPaBHEHUU | JIMHENHBIX YPAaBHEHUH C IBYMs
C IBYMs IEPEMEHHBIMU NEPEMEHHBIMU [10/ICTAHOBKOH U
CJI0’KEHUEM.
Pemate cucteMsl 1Byx
62 Pewrenne cucreM IByX JIMHEWHBIX YPaBHEHUU | JIMHENHBIX YPABHEHUH C IBYMs
C ABYMsI IEPEMEHHBIMU NEePEMEHHBIMU MOJCTAHOBKOW 1
CJI0’KEHUEM.
63 Pemenue cucrem AByX JIUHEHHBIX YpPaBHEHUN | Pemiath cuctemsl 1BYX

C ABYyM: INIEPCMCHHBIMU

JIMHEHHBIX YPABHEHUH C IBYMsI
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[IpuMeps! penieHus: CUCTEM HEJTMHENHBIX

NEPEMCHHBIMHU HOILCTaHOBKOﬁ u
CJIOKCHHEM.

Pemate npocreimme cucremsl, B

64 . KOTOPBIX OJJTHO U3 YPaBHEHUH HE
YpaBHEHHH C IBYMs IT€PEMEHHBIMH .
ABJISIETCS JINHEUHBIM.
. Pewate npocreiinime cucteMsl, B
[Ipumeps! perieHus: CUCTEM HENUHEHHBIX .
65 . KOTOPBIX OJJHO U3 YPaBHEHUI HE
YpaBHEHUH C IBYMsI [I€PEMEHHBIMU .
ABJISIETCS JINHEUHBIM.
I'paduueckas uHTEpHIpeTALIUs YPABHEHUS C Crpouts rpaduKu TMHEHHBIX
66 pad prp P . bubnnorexa [JOK P P ¢
JIBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX aBHEHMH, B TOM YHCIIe
LD hitps://m.edsoo.ru/7f43d6d6  >© ’
YpaBHEHUH C IBYMs [T€PEMEHHBIMU UCTIONB3Ys IIU(PPOBBIE PECYPCHI.
Paznuuath napanenbHble U
HepeceKaroIuecs NpsiMble 10 UX
ypaBHeHusM. I IpuBoauTH
I'paduueckas uHTEpHIpEeTaLIUs YPABHEHUS C
. bubnmnorexa [JOK rpadUueCcKyr0 HHTEPIPETAIUIO
67 JIBYMsI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX
. https://m.edsoo.ru/7{43d6d6 peLICHUs YPaBHEHUS C IBYMsI
YpaBHEHHH C IBYMS ITEPEMEHHBIMH
NEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IBYMsI
NEPEMEHHBIMH.
68 Pemenne TekCTOBBIX 3a7a4 ¢ IOMOIIIBIO Pemrate TekcToBBIE 331a4H
CHCTEM ypaBHEHUH anreOpanyeckuM crocobom
69 Pemenne TekcTOBBIX 3a71a4 ¢ TOMOIIbIO PemaTs TekcToBbIE 3a1aUn
CHCTEM YpaBHEHUH anreOpanyecKuM crocooom
70 KonTponbhast padora o teme «CucreMbl PemaTs TekcToBbIE 331aUu
ypaBHEHHID» anreOpanyeckuM crocobom
DopmyHpoBaTh CBOWCTBA
71 YucnoBble HEPaBEHCTBA U UX CBOMCTBA YUCIIOBBIX HEPABEHCTB,

WJUTFOCTPUPOBATH UX HA
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72

73

YUucnoBsle HEPaBEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 01HOM ITEpEMEHHON

KOOPJIMHATHOM IPSIMOM,
JIOKa3bIBaTh aJIreOpanyecKu.

DopmyIHpoBaTh CBOWCTBA
YHUCJIOBBIX HEPABEHCTB,
WUTFOCTPUPOBATh UX HA
KOOPJIMHATHOM IPSIMOM,
JIOKa3bIBaTh aare0panyecku.

DopmyIHpoOBaTh CBOKMCTBA
YHCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA
KOOPAMHATHOW MPAMOIA,
JIOKa3bIBaTh anreOpanyecKu.

74

75

76

77

JIuneliHble HEPABEHCTBA C OJJHON
MIEPEMEHHOM U UX PEIICHUE

JIuHeiinbie HEPaBEHCTBA C OAHOM
IIEPEMEHHOMN U UX PEIICHHE

JIuHeiiHbie HEPABEHCTBA C OHOMN
MEPEMEHHON M UX PEIICHHE

CucTteMbl TMHEUHBIX HEPABEHCTB C OJTHOM

bu6mmorexa [IOK
https://m.edsoo.ru/7f42c692

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c840

bu6mmorexa [IOK

PemaTte nuHeliHble HEpaBEHCTBA
C OJIHOM MEPEMEHHOM,
M300pakaTh perieHne
HEpaBEHCTBA HA YUCIIOBOU
PSIMOM.

PemaTte nuHeliHbIe HEpABEHCTBA
C OJIHOM IIEPEMEHHOM,
n300paxkaTh pelieHne
HEpaBEHCTBA HA YUCIIOBOU
MIPSIMOM.

PemaTte nuHeliHbIe HEpaBEHCTBA
C OJIHOM MEPEMEHHOM,
n300paxkaTh pelieHue
HEpaBEHCTBA HA YUCIIOBOU
IPSIMOM.

Penrate cucTeMBbl IMHEMHBIX
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IIEPEMEHHOM U UX PEIICHHE

https://m.edsoo.ru/7f42cb88

HEpaBEHCTB, N300paXkaThb
peLIeHUE CUCTEMbl HEPABEHCTB
Ha YUCIIOBOM MPAMOM

Pemartn cucTeMBbl THHEHHBIX

73 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON | bubnnorexa [JOK HEPaBEHCTB, U300paxaTh
NEPEMEHHOM U UX pelIeHne https://m.edsoo.ru/7f42cd2c pelIeHrne CUCTEMbl HEPABEHCTB
Ha YUCJIOBOM MPAMOM
PemaTs cucteMbl TUHENHBIX
79 CucreMpl TMHENHBIX HEPABEHCTB C OAHOMN | HEpaBEHCTB, U300paXaThb
NEPEMEHHOM U UX pelIeHne pelIeHrne CUCTEMbl HEPABEHCTB
Ha YUCIIOBOM MPAMOM
N300paxkeHmne penieHus TMHSHHOTO [Ipumensats cBolcTBa
. bu6mmoreka [IOK P
80 HEPaBEHCTBA U UX CUCTEM Ha YHUCIIOBOMN 1 HEPaBEHCTB B XOJ€ PELICHUs
. https://m.edsoo.ru/7f42c9e4
npsiMoi 3a/a4.
N3obpakenue pemeHus TMHEHHOTO [Ipumensars cBolicTBa
P P . bubmuoreka [JOK P
81 HEPAaBEHCTBA U UX CUCTEM HA YHCIIOBOU 1 HEPABEHCTB B XOJI€ PELICHHUS
. https://m.edsoo.ru/7f42c9e4
npsiMOi 3a1a4.
2 KonrtponbHas pabora o remam |
"HepasenctBa. CructeMbl ypaBHEHHIT"
Hcnonws3oBats
03 " 0 1 bu6mmoreka [IOK o
OHATHE (PYHKINU HKI[MOHAJIbH
https://m.edsoo.ru/7f433¢12 g o
TEPMHHOJIOTHIO U CUMBOJIHKY.
Hcnons3oBats
24 OO6nacTp orpeeneHuss © MHOXKECTBO | bu6mmoreka [IOK o
. HKLHOHAJIbH
sHavermit byHKIHH https:/m.edso0.ru/7f433d84 Y Yio
TEPMHHOJIOTHIO U CUMBOJIHKY.
Boruncnare 3HaueHust GyHKUui,
85 CriocoOb1 3aanust pyHKIHIA 1 3aJaHHbIX popmyraamu (TIpu

HEOOXOIMMOCTH HCIIOJIB30BaTh
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86

87

88

I'paduk Gynkumm

CgoiicTBa GyHKIIUH, UX OTOOpaKEHUE Ha
rpaduke

YreHue U nocTpoeHue rpaguKoB QyHKIMHA

KaJIbKYJIATOD);

Crtpouts 1o Toukam rpaduku
byHKIII

OnuceIBaTh CBOWCTBA (PYHKITUN

Ha OCHOBE €€ rpaduueckoro
TPEICTaBIICHHUSI.

Hcnonb3oBars
GYHKIIHOHATBHYO
TEPMHHOJIOTHIO 1 CUMBOJIHKY.
HaxonuTh ¢ moMoIsio rpaduka
(GyHKIINY 3HAUYE€HUE OJTHOU U3
paccMaTpruBaeMbIX BEJIMYHH TI0
3HAYEHUIO APYTOil.

&9

[Ipumeps! rpa@uKoB QYHKIHIA, OTpAKAIOIINUX
peanbHbIE MPOIECCHI

HccnenoBath mpumepsl
rpauKOB, OTPAKAIOLIHX
peasbHbIE MPOLIECCHI U SBICHHUS.

90

91

@OyHKIMYU, ONUCHIBAIOIIUE IPIMYIO U
00paTHYIO MPONOPLHOHATILHBIE 3aBUCUMOCTH,
uX rpapuKu

MunepOona

bu6mmoreka [IOK
https://m.edsoo.ru/7f434bbc

Haxonutb ¢ momorpio rpaduka
GyHKIIMY 3HAU€HUE OJTHOU U3
paccMaTpUBAaEMBbIX BEJIMUUH IO
3Ha4YeHUIo Apyrou. Mccnenosarhb
pUMepbI rpauKoB,
OTPaXKaIOIIUX PEeAbHbBIE
IPOLIECCHI U SIBJICHHUS.
[IpuBOAUTH IPUMEPHI
MIPOLIECCOB U SIBJICHUM C
3aJIaHHBIMU CBOMCTBAMM.

B HeCII0XKHBIX Citydasx
BBIpaXXaTh PopMyIion

51



92

93

94

95

IMunepOona

I'paduk Gynkmum y = x>

I'padux pynkuum y = x>

Oyukimu y =x2,y = x3, y = VX, y = [X[;
rpaduueckoe pereHre ypaBHeHUI U CUCTEM

bu6mmorexa [IOK
https://m.edsoo.ru/7f4343e2

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

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

3aBUCUMOCTD MEXIY
BenuuuHamu. Mccnenosars
pUMEPHI TPAPHUKOB,
OTpa)KaroIIKX pPeAIbHbIE
MPOLIECCHI U SIBJICHUS.
[IpuBOANTH MpUMEPHI
MIPOLIECCOB U SIBJIEHUM C
3aJJaHHBIMU CBOMCTBAMU.

Pacnio3HaBaTh BUbI N3y4aeMbIX
¢ynkuuit. [TokaseiBaTh
CXEMaTUYECKU I0JIOKEHUE Ha
KOOPAWHATHOW INIOCKOCTH
rpaduKoB QyHKIHUI BHIA: Y =
X2,y =x3, y=v/x , y = |x|.
Pacno3HaBaTh BHIbI U3y4aeMbIX
¢dbynkuwmii. [Toka3eiBaTh
CXEMaTUYECKHU ITOJIOKEHUE Ha
KOOPAMHATHOW INIOCKOCTH
rpadukoB QpyHKUMN BUaA: y =
<y =x, y=vx, y = x|,
Uccnenosats mpumMepbl
rpaduKoOB, OTPAKAIOIINX
peanbHbI€ MPOLIECCHI U SBJICHUS.
[IpuBOaUTE IPUMEPHI
MIPOLIECCOB U SIBJIEHUM C
3aJJaHHBIMU CBOMCTBAMM.

Hcnonp30Bath (pyHKIIMOHATBHO-
rpaduuecKue npeacTaBIeHUs
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ypaBHEHUU

JUTSL PEUICHUST ¥ UCCIIEIOBAHUS
YPaBHEHUH U CUCTEM
ypaBHeHUH. [IpuMeHsTH

QG poBbIe pecypehl A
HOCTPOCHHUS TPaPHUKOB

(b yHKITHIA.

OyHKIMU y =X,y = X3, y = VX, y = [X|;

bu6nuoreka [JOK

Hcnonp3oBaTh GyHKIMOHAIBHO-
rpaduyeckue npeacTaBICHUS
JUISL pEIICHUS U UCCIIEJOBAHMUS

96 rpaduyeckoe pelieHrue ypaBHeHU U CUCTEM aBHCHHUU U CUCTEM
pad . P P https://m.edsoo.ru/7f434eb4 yp .

ypaBHEHUH ypaBHeHUH. [IpumMeHsTH
udpOoBbIE peCypChl It
oCTpOeHus rpauKoB PpyHKUINH
Br16upats, mpuMeHsTh,

. OIICHUBATH CITOCOOBI CPABHCHHUS

IToBTOpPEHNE OCHOBHBIX MOHATUIM U METOLOB bubnnorexa [JOK .

97 N YlCell, BEIYUCICHUM,

KypcoB 7 1 8 KiaccoB, 00001eHne 3HAHUI https://m.edsoo.ru/7f4371aa . .
npeoOpa3oBaHM BBIPAXKEHUH,
pellIeHHS] YpaBHEHHUIA.
OcyiecTBIsITh CAMOKOHTPOIIb

. BBIIIOJIHSIEMBIX JICUCTBUU U
08 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB bu6nuoreka [JOK
N CaMOIIPOBEPKY pe3yJsibTaTa

KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHUHT https://m.edsoo.ru/7f43736¢ P pu Yy pesy .
BBIUHCJIEHU, IPe0Opa3oBaHui,
IIOCTPOEHUH.

Pewats 3amaun u3 peanbHOMU
. JKU3HU, IPUMEHSTh
[ToBTOpPEHNE OCHOBHBIX MOHATHI U METOOB bubnnorexa [JOK 1P
99 L MaTeMaTUYECKUE 3HAHUS IS

KypcoB 7 1 8 KjiaccoB, 00001eHne 3HAHUI https://m.edsoo.ru/7f437510
pemieHus 3a1a4 u3 Ipyrux
MIPEIMETOB.

100 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB bu6nunoreka [JOK Pemartn TekcTOBEIC 332U,
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KypcoB 7 u 8 KjaccoB, 000011IeHne 3HAHHU I

101 Hrorosast koHTpONIbHAS paboTa

102 [ToBTOpEHUE OCHOBHBIX MMOHITUH M METOJIOB
KypcoB 7 u 8 KJ1accoB, 0000IIeHne 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/7f4376b4

bu6mmorexa [IOK
https://m.edsoo.ru/7f436b88

bu6nuoreka [JOK
https://m.edsoo.ru/7f437858

CpaBHUBATh, BEIOUPATH CIIOCOOBI
peuieHus 3a1a4u

Pemwrates TekcTOBBIE 3a/1a4H,
CpaBHUBATh, BEIOUPATH CIIOCOOBI
peneHus 3a1aun

Pemiats 3a1aun U3 peanbHON
YKU3HU, IPUMEHATD
MaTeMaTH4YeCKHE 3HAHUS IS
pelIeHus 3a1a4 U3 APYyrux
MPEIMETOB.
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9 KJIACC

KoauuecTBO
Ne JJeKTpOHHbIE N (poBbHIE OcHOBHBIE BUbI
Tema ypoka 4acoB
n/n o0pa3oBaTejibHbIE pecypchl AesITeJIbHOCTH

Pa3BuBaTh npenacraBieHus o

PanmonanbeHble yncna, uppaluoHaIbHbIE YHCIax: OT MHOKECTBA

qpclia, KOHEYHEIE 1 OECKOHEYHEIE 1 HATypaJbHBIX YUCEN 10

JECATUYHBIEC TPOOH MHO’KECTBA € CTBUTEILHBIX
YHCEII.
O3HAKOMHTBHCS ¢ BO3MOKHOCTBIO
MIPE/ICTABICHUS
JEUCTBUTEIILHOTO YK CIIa KaK

MHO0XeCTBO NEHCTBUTCIILHBIX UHCEI; 0EeCKOHEUHOH eCATHYHON

JIEWCTBUTEIHLHBIE YNCIIa KaK OECKOHEUYHBIE 1 npo6u. [Tomyunts

JECATUYHBIC TPOOH MPEJCTaBICHUE O 3HAUUMOCTH
JIEHCTBUTEIIHLHBIX YHCEII B
MPaKTUYECKON AESATEIbHOCTH
YelIoBeKa.

B3anmMHO 0IHO3HAYHOE COOTBETCTBUE MEXKITY N3o0paxaTh 1eCTBUTENBHBIC

MHOKECTBOM JICHCTBUTEIIHLHBIX YHCEN U 1 YyCca TOYKaMU KOOPAMHATHOM

MHOKE€CTBOM TOYEK KOOPAUHATHOU MPSAMOMN MPSIMOM.
3anuceiBaTh, CPAaBHUBATH U
YIOPSAIOYMBATH JICHCTBUTEIHHBIC

CpaBHEHHE IEMUCTBUTEIIHHBIX YHCET, yrcaa. BemonHaTs, coyeras

apupMeTHIECKHUE IEHCTBUS C 1 YCTHBIE U TUCbMEHHBIE MPUEMBI,

JEUCTBUTEIILHLIMHU UMCIIAMHU

apupMeTHYeCcKre NeHCcTBUS C
palrOHAJIBHBIMH YHCIIAMH;
HaXOAWTbh 3HAUEHUS CTEIIEHEN C
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[TpubnmxEéHHoe 3HaUCHNE BEJTNYHHBI,
TOYHOCTB TTPUOJIMIKEHUS

LOCIJIBIMH ITOKAa3aTCIIIMHU 1
KOpHeﬁ; BBIYHCIIATH 3HAYCHUA
YHUCJIOBBIX BBIpa}KeHPII;'I.

HpI/IMeHSITB JOCCATUYHBIC
npUOIMKEHUST PALIMOHAIBHBIX U
HppalMOHAIbHBIX YHUCEIL
AHanu3upoBaTh U AeaTh
BBIBOJBI O TOYHOCTHU
MPUOIIKEHUS IEHCTBUTEILHOTO
Yyucla Mpy PEHIeHUH 3a1a4.

OxpyrieHne Jncent 1

OKpyTasiTh 1EUCTBUTEIIbHBIC
qucra.

OxpyrieHne yucent 1

OKpyriaTh 1eUCTBUTEIbHbBIC
qucna

10

[Ipukuaka u oLieHKa pe3yJIbTaTOB
BBIYMCJIEHUHN

[Ipukuaka u oLieHKa pe3yJIbTaTOB
BBIYHUCIIEHUN

JIuneniHoe ypaBHeHue. PelieHne ypaBHeHUN, bu6mmorex [IOK
CBOJISIIIIMXCSI K JIMHEHHBIM https://m.edsoo.ru/7f43bf66

BBITIOJIHATH PUKUAJIKY
pe3yJibTaTa BEIYUCIIEHUH, OLIEHKY
3HAUCHMI YHCIIOBBIX
BBIPKECHHI. 3HAKOMUTHCS C
HCTOPUEN PA3BUTHSI MATEMATUKH

BBITIOJIHSTH IPUKUJIKY
pe3yabTaTa BEIYUCICHUN, OLICHKY
3HAYCHHUH YMCIIOBBIX
BBIPOKCHHUIN. 3HAKOMUTHCS C
HCTOPUEN PA3BUTHUSI MATEMATUKH
Pemate nuHeliHbIe U KBaIpaTHbIE
ypaBHEHUS, ypAaBHECHMUS,
CBOJIAIIIMECS K HUM, TPOCTENIINE
JTPOOHO-palMOHATBHBIC
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11

JInneiinoe ypaBHeHue. Pemenne ypaBHeHuUN,
CBOJIAIIMXCS K IMHEHHBIM

YPaBHEHUS.

PemaTte nuHeliHble U KBaIpaTHbBIE
ypaBHEHUSI, ypAaBHEHMUS,
CBOJISIIIIMECS] K HUM, MTPOCTEUIINE
JIPOOHO-palMOHATBHBIC
ypaBHeHus1. OcBauBaTh,
3aIlIOMHUHATH U IPUMEHATH
rpaduyeckue METObI IPH
pELlIEHNH YpaBHEHUM,
HEPaBEHCTB U UX CUCTEM.

12

13

14

KBanparnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJSIIIMXCS K KBaJIpaTHBIM

KBanpatHoe ypaBHeHue. Penienne
YpaBHEHUH, CBOASIIMXCSA K KBaJIpaTHBIM

bukBanpatHble ypaBHeHUs

bubmuoreka [JOK
https://m.edsoo.ru/7f43c542

bu6nmmorexa [JOK
https://m.edsoo.ru/7f43c542

bu6nuoreka [JOK
https://m.edsoo.ru/7f43c¢3d0

Pemiars iMHENHBIE U KBaJpaTHbIE
ypaBHEHUs, ypaBHEHUS,
CBOJSIIUECS K HUM, POCTEHIIIHE
IpOOHO-palliOHANILHEIE
YpaBHEHUSL.

PemaTte nuHeliHbIE U KBAaIpaTHbBIE
ypaBHEHUS, YPAaBHECHUS,
CBOJAIIMECS K HUM, ITPOCTENIINE
JIPOOHO-pallMOHATBHBIC
YpaBHEHHUS.

Pemiats TMHEHHBIE U KBaJpaTHBIE
ypaBHEHUS, ypAaBHECHMUS,
CBOJSIIIMECS] K HUM, MTPOCTENIINE
JIPOOHO-paMOHATILHEIC
ypaBHEHUS.

15

BI/IKBaI[paTHBIe YpaBHCHUA

bu6nuoreka [JOK
https://m.edsoo.ru/7f43c¢3d0

Pemiars inHEHHBIE U KBaJpaTHbIE
ypaBHEHUs, ypaBHEHUS,
CBOJISIIIIMECS] K HUM, IPOCTEHUIIIHE
IpOOHO-palliOHANILHBIE
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[IpuMepsl penieHust ypaBHEHUN TPEThEU U

YPaBHEHUS.

PemaTte nuHeliHble U KBaIpaTHbBIE
YpaBHEHUS, YPABHECHUS,

16 4eTBEPTOU CTEIICHEN pa3IOKEHUEM Ha CBOJSIIMECS K HUM, ITPOCTEHIINE
MHOXKUTEH IpOOHO-palliOHANIbHBIE
YpaBHEHHUS.
PemaTte nuHeliHbIe U KBaIpaTHbBIE
[IpuMepsl penieHust ypaBHEHUN TPETbEU U YpaBHEHUS, YPABHECHUS,
17 4eTBEPTOU CTEIICHEN pa3IOKEHUEM Ha CBOJAIIMECS K HUM, ITPOCTEHIIINE
MHOKUTENIN IpoOHO-palMOHATbHbIE
YPaBHEHUH.
. bubnuorexa [JOK PacrioznaBats 11ebIe U pOOHBIE
18 Pemenue npoOHO-paliOHANIEHBIX YPaBHEHUI
https://m.edsoo.ru/7f43c9b6 YpaBHEHUS.
19 p 5 . bu6nuoreka [JOK Pacnio3HaBaTh 11es1b1€ U POOHBIC
CHICHHE APODHOPALHMOHALHEIY YPABHEHIH https://m.edsoo.ru/7f43c9b6 YpaBHEHUS.
IIpennarate BO3MOXHBIE
CHOCOOBI PELIEHUs] TEKCTOBBIX
20 Penienue TekcToBBIX 3ajau anredpanyeckum 3aja4, 00CyX/J1aTh UX U pelIaThb
METOJOM TEKCTOBBIC 33[Ja4H Pa3HBIMH
crioco0amu. 3HaKOMUTbHCS C
UCTOPHUEN pa3BUTHS MaTEMATUKU
IIpennaraTte BO3MOXHBIE
CHOCOOBI PELIeHNs TEKCTOBBIX
)1 Pernrenue TeKCTOBBIX 3a/1au alre0pandecKuM 3aja4, 00CyXJ1aTh UX U peuIaTh
METOJOM TEKCTOBBIE 33[Ja4H Pa3HbIMU
crioco0amu. 3HaKOMUTHCS C
UCTOPHEN pa3BUTHS MaTEMaTUKU
22 Penrenue TeKCTOBBIX 3a7au alre0pandecKuM [Ipennarate BO3MOKHbBIE
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23

24

25

METOAO0M

KontponsHas pabora o Teme "YpaBHEHUs C
OJHOU mepeMeHHOMN"

VYpaBHeHUE ¢ ABYMS [IEPEMEHHBIMH U €T0

rpaduk

VYpaBHEHUE ¢ IByMs IEPEMEHHBIMHU H €T0
rpaduk

—

bu6nmmorexa [JOK
https://m.edsoo.ru/7f43d0b4

bu6nmmorexa [JOK
https://m.edsoo.ru/7f43d0b4

CIOCOOBI PeIIEeHUsT TEKCTOBBIX
3aj1a4, 00CYKJaTh UX U PeIIaTh
TEKCTOBBIC 33]]a4l Pa3HBIMU
crocob6amu. 3HAKOMUTBCS C
UCTOPUEH pa3BUTHUS MaTEMATUKU

OcBauBath ¥ NPUMEHSATH
IPUEMBI PELIEHUSI CUCTEMBI IBYX
JIMHEHHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMH U CUCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJHO
YPaBHEHHUE HE SIBIISIETCS
JIMHEHHBIM.

OcBauBaTh U IPUMEHSAThH
MPUEMBI PEIIICHUSI CUCTEMBI IBYX
JIMHEWHBIX YPaBHEHUH C JIBYMSI
MEePEMEHHBIMHU U CUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJTHO
ypaBHEHUE HE SIBISETCA
JIMHEWHBIM.

26

27

Cucrema 1ByX JTMHENHHBIX YPABHEHUH C ABYMS
[IEPEMEHHBIMU U €€ PELICHUE

Cucrema IByX JUHEHHBIX YpaBHEHUH ¢ IBYMs

OcBauBaTh U IPUMEHSAThH
IIPUEMBI PELICHHSI CUCTEMBI JBYX
JIMHEHHBIX YPABHEHUH C IBYMsI
NIEPEMEHHBIMH U CUCTEMBI ABYX
ypaBHEHUH, B KOTOPBIX OJTHO
YpaBHEHUE HE SABISACTCS
JIMHEHHBIM.

OcBauBath U NNPpUMCHATH
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IIEPEMEHHBIMU U €€ pELICHUE

MPUEMBI PEIIICHUSI CUCTEMBI JIBYX
JIMHEWHBIX YPaBHEHUH C JIBYMSI
MIEPEMEHHBIMU U CUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJTHO
ypaBHEHUE HE SIBISETCA
JIMHEWHBIM.

28

29

30

31

Cucrema 1ByX JIMHENHBIX YPABHEHUM C ABYMs
IIEPEMEHHBIMU U €€ pelIeHue

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU U €€ pelieHue

Pemenne cucreM 1ByX ypaBHEHHM, OJHO U3
KOTOPBIX JINHENHOE, a IPyroe — BTOPOH
CTCTICHH

Pemenne cucrem AByX ypaBHEHH, OTHO U3
KOTOPBIX JIMHEMHOE, a IPYrOo€ — BTOPOM

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d23a

bu6nmorexa [JOK
https://m.edsoo.ru/7f43d55a

OcBauBaTh U IPUMEHSAThH
NPUEMBI PELIEHUSI CUCTEMBI IBYX
JIMHEWHBIX YPaBHEHUH C JIBYMSI
MEPEMEHHBIMHU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJHO
ypaBHEHUE HE SIBIISIETCS
JIMHEWHBIM.

OcBauBatb ¥ IPUMEHSATH
IIPUEMBI PELICHUS] CUCTEMBI IBYX
JIMHEHHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJJHO
YpaBHEHUE HE SBISACTCA
JMHEUHBIM.

OcBauBath U NPUMEHSATH
IPUEMBI PELIEHUSI CUCTEMBI IBYX
JIMHEHHBIX YPABHEHUH C IBYMsI
NIEPEMEHHBIMH U CUCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJJHO
YPaBHEHHUE HE SIBIISIETCS
JIMHEHHBIM.

OcBauBath ¥ NPUMEHSTH
NPUEMBI PELICHUSI CUCTEMBI IBYX
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32

33

CTCIICHU

Pemenue cucrem AByX ypaBHEHH, OTHO U3
KOTOPBIX JIMHEMHOE, a IPYroe — BTOPOM
CTENIEHU

Pemenue cucrem AByX ypaBHEHUM, OAHO U3
KOTOPBIX JINHEMHOE, a APYroe — BTOPOM
CTEIICHU

JIMHEHHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU U CUCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJHO
YPaBHEHHUE HE SIBIISIETCS
JIMHEHHBIM.

OcBauBath U NIPUMEHSATH
IpUEMBI PELIEHUS CUCTEMBI ABYX
JUHENHHBIX YpaBHEHUH ¢ IBYMs
IIEPEMEHHBIMU U CUCTEMBI ABYX
YpaBHEHMH, B KOTOPBIX OJHO
ypaBHEHHE HE SBISCTCS
JIMHEUHBIM.

OcBauBath ¥ NPUMEHSATH
IPUEMBI PELICHUS CUCTEMBI IBYX
JIMHEHHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO
YPaBHEHHUE HE SIBIISICTCA
JIMHENHBIM.

34

35

I'paduueckas HHTEpIIPETAIUS CUCTEMBI
YPaBHEHUH C IBYMs IIEPEMEHHBIMU

Pemenrie TeKCTOBBIX 3371249 aNreOpandecKum
CcIocoOoM

Hcnonb3oBath hyHKIIMOHATBHO-
rpaduyeckue npeCTaBICHUS
JUISL PELIEHUS U UCCIIENOBAaHUS
YpaBHEHUH U CHCTEM.

AHaJII/ISI/IpOBaTB TCKCThI 3a4a4,
peliaTh uX anredpandecKum
CIOCO0OM: IEPEXOAUTH OT
CJIOBECHOU (DOPMYITHPOBKH
YCIIOBHS 33]1a4H K
anreOpanvecKoil MoJIeu MyTéM
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COCTaBJICHUS] CUCTEMBI
ypaBHEHUH; peniaTh
COCTaBJICHHYIO CUCTEMY
ypaBHEHUI; HUHTEPIIPETUPOBATD
pe3ynbTaT. 3HAKOMUTHCS C
HCTOpUEN Pa3BUTHS MAaTEMATUKH

36

37

38

39

Pemenne TeKCTOBBIX 337129 alNreOpandecKum
CII0COO0OM

Kontposnbnas padota o teme "Cucremsl
ypaBHEHUI"

YUucnoBsle HEPaBEHCTBA U UX CBOMCTBA

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA

bu6nmorekxa [IOK
https://m.edsoo.ru/7f43ad5a

AHann3upoBaTh TEKCTHI 3a/1ad,
pelaTh ux anredpanyecKkum
CIoco0OM: IEPEXOAUTH OT
CJIOBECHOH (hopMynupoBKU
YCIIOBHSA 33]]a4u K
anredpandecko MoJIeIH MyTéEM
COCTaBJICHUS CUCTEMBI
ypaBHEHUH; pemaTh
COCTaBJIEHHYIO CUCTEMY
YPaBHEHMI; HUHTEPIPETUPOBATh
pe3yibTaT. 3HAaKOMUTHCS C
HCTOPUEN PAa3BUTHS MAaTEMATUKH.

Yurath, 3aIUCHIBATh, IOHUMATh,
MHTEPIIPETUPOBATH HEPABEHCTBA;
WCIIOJIb30BaTh CUMBOJIUKY U
TEPMHUHOJIOTHIO.

Uwurate, 3aMMCHIBATh, MOHUMATb,
UHTEPIIPETUPOBATH HEPABEHCTBA;
UCIIOJIb30BaTh CUMBOJIUKY U
TEPMHHOJIOTHIO. BBIMONMHATD
npeoOpazoBaHusl HEPABEHCTB,

62



40

JIuHeiiHble HEPaBEHCTBA C OJHOM TEPEMEHHOM
U UX pelleHue

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

UCIIOJIB30BaTh JJIs
npeoOpazoBaHus CBOICTBA
YHCIIOBBIX HEPABEHCTB.
Pacrio3naBaTh JIMHEHHBIE U
KBaJIpaTHBIC HEPABEHCTBA.

BrinonusaTe npeodpazoBanus
HEPABEHCTB, UCMOJIb30BATh JJIA
npeoOpa3oBaHUs CBOMCTBA
YHCIIOBBIX HEPABEHCTB.
Pacrno3naBaTe muHEMHbBIC U
KBaJIpaTHbIE HEPABEHCTBA.

41

JIuHeliHbple HEPABEHCTBA C OJHON NIEPEMEHHOMN
U UX PELIEHUE

bu6nuoreka [JOK
https://m.edsoo.ru/7f43af08

Pematp nuHeiiHBIE HEPABEHCTBA,
00CyX/1aTh MOJIy4E€HHbIE
pewenus. M3o0paxatsb peuieHue
HEPaBEHCTBA U CUCTEMBI
HEPaBEHCTB HA YUCIIOBOU
IIPSIMOM, 3aIIMCBIBATh PELICHUE C
IIOMOLIBbIO CUMBOJIOB.

42

43

JIuneliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOU
U WX pelIeHne

CucTeMbl TMHEWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM U UX PEIICHUE

bubmmoreka [IOK
https://m.edsoo.ru/7f43af08

Pewiate nuHeliHbIE HEPABEHCTBA,
00CyX/1aTh MOJIy4CHHbIC
pemienus. M3o0paxath perieHue
HEPABEHCTBA U CUCTEMBI
HEpPABEHCTB HAa YHCJIOBOM
MPSIMOIA, 3aITUCHIBATh PEILICHUE C
MTOMOIIIBIO CUMBOJIOB.

PemaTte nuHeliHbIE HEPABEHCTBA,
CUCTEMBI JINHEHHBIX HEPABEHCTB,
CHUCTEMBbI HEPABEHCTB,
BKJIFOYAKOIIUX KBAJPATHOE
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44

CucTteMbl TUHEUHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX PEIICHHE

HEPaBEHCTBO, U PEIATh UX;
00CyXJ1aTh MOTYy4YCHHbIE
peleHusl.

PemaTe nuHeliHbIE HEPABEHCTBA,
CHUCTEMBI JINTHEWHBIX HEPABEHCTB,
CHUCTEMBbI HEPABEHCTB,
BKJIFOYAKOUIUX KBAJPATHOE
HEpaBEHCTBO, U PEIIATh UX;
00CyX1aTh MOJTyYCHHBIC
penieHusl.

45

46

47

48

CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
NIEPEMEHHOMN U UX PEILICHUE

KBaIlpaTHBIe HCPAaBCHCTBA U UX PCHICHUC

KBagparHble HEpaBEHCTBA U UX PEILLICHUE

KBaIlpaTHBIC HCPAaBCHCTBA U UX PCHICHUC

bu6nuoreka [JOK
https://m.edsoo.ru/7f43b098

bu6mmorexa [IOK
https://m.edsoo.ru/7f43b21e

bu6nunoreka [JOK

Pemiars JinHEHbIE HEPABEHCTBA,
CUCTEMBI JINHEHHBIX HEPABEHCTB,
CUCTEMbI HEpPABEHCTB,
BKJIIOUYAIOIUX KBaJpaTHOE
HEPAaBEHCTBO, U PEIIATh UX;
00CyX/1aTh MOJIy4CHHbIC
pelieHus.

Pewiats cucTeMbl HEPABEHCTB,
BKJIIOUYAIOIIUX KBapaTHOE
HEPaBEHCTBO, U PEILIATh UX;
Pewats kBagpaTHbIe
HEPaBEHCTBA, UCIIONIb3Ys
rpaduyeckue npeacTaBIeHuUs.

Pemate xBagpaTHOE
HEpaBeHCTBO; Pemars
KBaJIpaTHbIE HEPABEHCTBA,
UCIIOJIB3YS rpaduuecKue
IpEeCTaBICHHUS.

Pewrats kBagpaTHbie
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49

50

51

52

KBagparHble HEpaBEHCTBA U UX PELLICHUE

KBanpaTHble HEpaBEHCTBA U X PEILICHUE

I'paduueckas uHTEpIIpETAILIUS HEPABCHCTB U
CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU

I'padmueckas uHTEpIIpeTallis HEPABEHCTB U
CHUCTEM HEPaBEHCTB C JBYMS IEPEMEHHBIMU

https://m.edsoo.ru/7f43b5a2

bu6mmorexa [IOK
https://m.edsoo.ru/7f43b098

HEpaBEHCTBA, UCIIOJIb3YS
rpaduyeckue npeacTaBIeHuUs.

Pemats kBagpaTHbie
HEpaBEHCTBA, UCTIONIb3Ys
rpaguvecKkre mpeaCcTaBICHHUS.

PemaTte cucteMbl HEpaBEHCTB,
BKJIFOYAIOIIUX KBAJPAaTHOE
HEPaBEHCTBO, U PEIATh UX;
Pemiate kBagpatHbie
HEpaBEHCTBA, UCIIONIb3YS
rpaduyeckue npeacTaBIeHuUs.

Pewats kBagpaTHbie
HEPaBEHCTBA, UCIIONIb3Ys
rpaduyeckue npeacTaBIeHuUs.
OcBauBath ¥ NPUMEHSATH
HEPaBEHCTBA IIPU PEILICHUH
pa3NUYHBIX 3a7a4, B TOM 4HCIIe
[IPaKTUKO-OPUEHTUPOBAHHBIX

Pewats kBagpaTHbie
HEpaBEHCTBA, UCIIONb3YS
rpaduyeckre npeacTaBIeHus.
OcBauBath ¥ NPUMEHATH
HEPaBEHCTBA IIPU PEILIECHUH
pa3JIMYHBIX 3a/1a4, B TOM YHCIIE
IIPaAKTUKO-OPUEHTUPOBAHHBIX

53

KontponbHas padota o teme "HepaBeHncraa"

OcBauBaTh 1 IIPUMCHATH
HCPAaBCHCTBA ITPpHU PCLICHUU
PAa3IMUHbIX 3a/1a4, B TOM YUCJIC
IMMPAKTHUKO-OPUCHTUPOBAHHBIX
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KBanpartuunas ¢pyHkuus, e€ rpagux u
CBOICTBa

54

bu6nuoreka [JOK
https://m.edsoo.ru/7f4396¢6

PacrioznaBath BUIBI H3y9aeMbIX
dbynkuwmii; Pacno3naBarth
KBaJAPaTUYHYIO () YHKIIHIO TI0
dopmyne. [IpuBoauTh npuMeEpbI
KBaJIPATHYHBIX 3aBUCUMOCTEH U3
peanbHO KU3HU, (PU3HUKH,
TEOMETPUH.

KBanparuunas ¢pynkuus, e€ rpagux u
CBOMCTBa

55

KBanparnunas gyskius, e€ rpadux u
CBOMCTBa

56

[Tapabona, KOOpIUHATHI BEPIINHBI TApaOOIIbI,

57
0Chb CUMMETpPHUU TTapadoIIbI

bu6nuoreka [JOK
https://m.edsoo.ru/7f439842

bu6mmoreka [{OK
https://m.edsoo.ru/7f4399b4

bubnuoreka [JOK
https://m.edsoo.ru/7f439eb4

Pacrio3naBaTh KBaIpaTUYHYIO
dbyHK1H0 MO hopmyIe.
[IpuBoUTE MpUMEPHI
KBaJPAaTHYHBIX 3aBUCUMOCTEH U3
peaTbHOM XU3HU, PUBHKH,
reoMeTpun. BeIsBIATE U
000011aTh 0COOCHHOCTH TpaduKa
KBaPaTHIHOI DYHKIMH Y = ax”
+ bx +c.

PacniozHaBath KBaipaTHUYHYIO
dbyHkuo o Gopmyie.
[IpuBOIUTE IPUMEPHI
KBaJIpaTUYHBIX 3aBUCUMOCTEH U3
peasbHOM KU3HH, (PU3UKH,
reoMeTpuu. BeISBIATH U
0000111aTh 0COOEHHOCTH TpaduKa
KBAIPATHIHOMN DYHKIMH y = ax”
+ bx +c.

Ctpouts u n300paxkarb
CXeMaTH4YeCKH rpaduku
KBaJIPAaTHYHBIX (yHKITUH,
3aJJaHHbIX (OPMYJIaMHU BUIA y =
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58

[TapaGomna, KoopAMHATHI BEpUINHBI TApa0OJIbI,
0Chb CUMMETpPHUU TTapadoIIbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

ax’, y= ax’ + g y=ax+ p)z, y
= ax” + bx +c.

Crpoutsb u n300paxartb
CXeMaTH4YeCKH rpaduku
KBaJ[PaTHYHBIX (YHKIINH,
3aJJaHHBIX (OPMYJIaMHU BUIA Y =
ax’, y= ax’ + g, y=ax+ p)z, y
= ax” + bx +c.

59

60

61

[Tapabosa, KOOpAUHATHI BEPIIUHBI TApaOoIIbI,
0Chb CUMMETpPHUU TIapadoJIIbI

[Tapabona, KOOpIUHATHI BEPIINHBI TApaOOIIbI,
0Chb CUMMETpPHUH TTapaboIIbl

[TapaGouna, koOpAMHATHI BEpLUIMHBI TApa0OJIbI,
OCh CHUMMETPHH 1apadoIIbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f43alac

bu6nuoreka [JOK
https://m.edsoo.ru/7f43a31le

bu6mmorexa [IOK
https://m.edsoo.ru/7f43a526

Crpoutsb u n300paxartb
CXEeMaTH4YeCKH rpaduku
KBaJIpaTUYHBIX QYHKIH,
3aJlaHHBIX (popMyllaMu BUA y =
ax’, y= ax’ + g, y=ax+ p)2, y
= ax” + bx +c.

[IpuBOAUTH TPUMEPHI
KBaJPaTHYHBIX 3aBUCHMOCTEH 13
peasibHOM KU3HU, (PU3UKH,
reoMeTpuu. BeIsBIATE U
0000111aTh 0COOCHHOCTH TpaduKa
KBAJPATHYHON DYHKIH y = ax”
+ bx + c. CTpouTts 1 U300paxaTh
CXeMaTH4YeCKH rpaduku
KBaJ[PaTHYHBIX (PYHKIIUH,
3aJlaHHBIX (opMyllaMu BUA y =
ax, y=ax’+q, y=ax +p), y
= ax” + bx +c.

[IpuBOIUTE IPUMEPHI
KBaJIpAaTUYHBIX 3aBUCUMOCTEH U3
peaabHOM XU3HU, PUBHKH,
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2 [Tapaboa, KoOOpIUHATHI BEPIINHBI TApaOOIIbI,
0Cbh CHUMMETpPHUHU MapaloIIbl

I'paduku pynkumii: y = kx, y = kx + b, y=k/x,

63
y=x’, y=vx, y=|x|

reoMeTpur. BEISIBIATE U
0000611aTh 0COOCHHOCTH TpaduKa
KBa/PaTHIHOMN DYHKIMH ¥ = ax”
+ bx + c. CTpouTts 1 U300paxaTh
CXeMaTH4YeCKH rpaduku
KBaJIpAaTUYHBIX (QYHKIUH,
3aJlaHHBIX OopMyTIaMu BUIA Y =
ax’, y= ax’ + g y=ax+ p)z, y
=ax’ +bx +c.

AHann3upoBaTh U MPUMEHSTH
CBOICTBA U3YYEHHBIX (PYHKIIHIA
JUTSL UX TIOCTPOCHUS, B TOM YHCIIE
C TIOMOIIIBIO U(PPOBBIX PECYPCOB

Pacrio3naBath BUBI H3y4aeMbIX
(GyHKIUH; HIUTIOCTPUPOBATH
CXEMAaTHYECKH, OOBSICHITh
pacmoJio)KeHue Ha
KOOPAMHATHOW INIOCKOCTH
rpadukoB QpyHKUMN BUJA: y =
kx,y=kx+b,y=kx,y=x2,y
=x’, y=Vx,y=|x|B
3aBUCHUMOCTH OT 3HAYCHHI
KO2(PUITMEHTOB; OMMCHIBAThH MX
CBOMCTBA.

I'paduxu pynkumit: y = kx, y =kx + b, y=k/x,

64
y=x*, y=Vx, y=|x|

65 I'padpuxu pynkumit: y = kx, y =kx + b, y=k/x,

AHanu3upoBaTh U IPUMEHSTH
CBOICTBa U3yYEHHBIX (PYHKIIMH
JUI UX TIOCTPOEHHUS, B TOM YHUCIIe
C TIOMOIIBIO LIU(POBBIX PECYPCOB
PacrioznaBaTh BUbI N3y4aeMbIX
68



y=x*, y=Vx, y=[x]

(GYHKIHI; WIUTFOCTPUPOBATH
CXEeMaTH4YEeCKH, OOBSICHATh
pacroioKeHue Ha
KOOPJMHATHOM IJIIOCKOCTH
rpaduKoB pyHKIUI BUIA: Y =
kx,y=kx+b,y=kx,y=x2,y
=x’, y=Vx,y=|x|B
3aBUCUMOCTH OT 3HAYCHUI
K02(pPHUIIMEHTOB; OMTUCHIBATH UX
CBOMCTBA.

66

67

I'paduku pynkumii: y = kx, y = kx + b, y=k/x,
y=x’, y=vx, y=|x|

I'paduku pynkmmit: y = kx, y =kx + b, y=k/x,
y=x*, y=Vx, y=|x|

Pacnio3naBath BU/bI H3y4aeMbIX
(byHKUUH; MIUTIOCTPUPOBATH
CXEMAaTUYECKH, OOBSICHSTh
pacroyioxeHue Ha
KOOPAMHATHOW INIOCKOCTH
rpadukoB GpyHKIMN BUIA: Y =
kx,y=kx+b,y=kx,y=x2,y
=x’, y=Vx,y=|x|B
3aBUCHUMOCTH OT 3HAYCHHI
KO2(PHUITMEHTOB; OMUCHIBATH X
CBOMCTBA.

Pacnio3HaBaTh BUIBI H3y4aeMBIX
(GYyHKUMIH; HIUTFOCTPUPOBATH
CXEeMaTHUYECKH, OOBSICHATh
pacroioKeHue Ha
KOOPJIMHATHOM MJIIOCKOCTH
rpaduKoB QpyHKIUI BUJA: Y =
kx,y=kx+b,y=kx,y=x2y
=x3,y=\"y=|x|B
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69

70

71

72

I'padpuxu pynkumit: y = kx, y =kx + b, y=k/x,
y=x*, y=Vx, y=[x|

KonTponbHas padbota o teme "OyHKimn"

TloHATHE YNCIOBOM MOCIEI0BATEILHOCTHU

3ajaHue MoCie0BaTeIbHOCTH PEKYPPEHTHON
dhopmyoit u popmymoii n-ro wieHa

ApudmeTrnueckas v reoMeTpuyecKas
porpeccun

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ab84

bu6mmoreka [IOK
https://m.edsoo.ru/7f43e6¢c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ebda

bu6mmorexa [IOK
https://m.edsoo.ru/7f43ed7e

3aBUCUMOCTH OT 3HAYCHU U
K02(PUITMEHTOB; OMMUCHIBATH MX
CBOMCTBA.

AHanu3upoBaTh U NPUMEHSATH
CBOICTBa U3yYEHHBIX (PYHKIIMH
JUISL UX TIOCTPOEHHUS], B TOM UHUCIIE
C TIOMOIIBIO U(PPOBBIX PECYPCOB

OcBauBath U NPUMEHSATH
UHJIEKCHBbIE 0003HAYCHHUS,
CTPOUTDH PEUYEBBIC BHICKA3BIBAHUS
C MCIIOJIb30BaHUEM
TEPMHUHOJIOTMH, CBA3aHHOMU C
MOHSTHEM MOCIEA0BATEIHHOCTH.
AHanu3upoBath GOpMYIIy N-ro
YJIEHA N0CIIE10BaTENBHOCTH UITU
PEKYpPpEHTHYIO POopMyITy U
BBIYUCIISTH YJICHBI
IocJIeJOBAaTEIbHOCTEH,
3aJlaHHBIX 3TUMHU (HOPMYITaAMH.

VYcTaHaBiIMBaTh 3aKOHOMEPHOCTh
B TIOCTPOCHUHU
HIOCJICI0OBATEIBHOCTH, €CIIH
BBINTHACAHBI TIEPBBIE HECKOJIBKO €€
4ieHoB. Pacrio3HaBath
apu(pMeTHYECKYIO U
Tre€OMETPUYECKYIO IIPOTPECCHH
IPY Pa3HBIX croco0ax 3aaHusl.
70



ApudmeTnueckas U reoMeTpudIecKas

bubmuoreka [JOK

YcranaBiuBaTh 3aKOHOMCPHOCTD
B IIOCTPOCHUU
IIOCJICA0BATCIBHOCTH, €CIIN
BBIITUCAHBI IICPBBIC HCCKOJIBKO eé

73
MPOrpecCcuu https://m.edsoo.ru/7f43f3b4 wieHoB. Pacnio3HaBaTh
apu(pMeTHYECKYIO U
F€OMETPUUECKYIO MPOrPECCUn
IIPU pa3HBIX CIOCO0axX 3aJaHMsl.
Penrtate 3agauu ¢
@opMyIbl N-TO YiIeHa apuPMEeTUUECKON U UCTIONB30BaHUEM (POPMYI N-TO
74 . . bu6mmoreka [IOK o -
F€OMETPUUYECKON MTPOTPECCU, CYMMBI TIEPBBIX yjieHa apu(PMeTHIEeCcKOi 1
P POTPECEHL, €Y P https://m_edsoo.ru/7f43f58a PHbMET .
N 4JIEHOB T€OMETPUUECKOU MPOTPECCHUH,
CYMMBI IIEPBBIX N YICHOB.
Pemars 3amauu ¢
@opMyIibl N-To WieHa apupMeTHIecKoi u UCTIOJIb30BaHUEM (HOPMYJI N-TO
75 . . bubnnorexa [JOK o M
F€OMETPUUYECKON MTPOTrPECCUl, CYMMBbI IEPBBIX yjieHa apu(pMEeTUUECKON U
’ p https://m.edsoo.ru/7f43ef2c p . .
N 4JIEHOB F€OMETPUUECKON MPOTPECCHUH,
CYMMBI IIEPBBIX N YJICHOB.
Pemarts 3aauu ¢
@DopMyIBI N-TO WieHa apuPMETHUECKON U UCTIONB30BaHUEM (POPMYIT N-TO
76 . . bubnmnoreka [JOK o -
T€OMETPUUYECKON MTPOTPECCUI, CYMMBI TIEPBBIX yjieHa apu(PMEeTHIECKOMN U
’ P https://m.edsoo.ru/7f430c6 PHbMET .
N 4JIEHOB r€OMETPUUYECKOU MPOTPECCUi,
CYMMBI NIEPBBIX N YICHOB.
Pemate 3ampauu ¢
@DopMymBI N-TO WieHa apuPMETHUECKON U UCTIONB30BaHUEM (POPMYIT N-TO
77 . . bubmuotexka [JOK o -
F€OMETPUUYECKON MTPOTPECCUI, CYMMBI TIEPBBIX yjieHa apu(PMeTHIEeCKO 1
’ p https://m.edsoo.ru/7f43f72e P . .
N 4JICHOB T€OMETPUUECKOU MPOTPECCHUH,
CYMMBI TIEPBBIX N YJICHOB.
78 @opMyIBI N-TO WieHa apuPMETHUECKON U bubnmoreka [JOK PaccmarpuBaTe mpumepsl
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F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX
N YWICHOB

https://m.edsoo.ru/7f43f8a0

MPOLECCOB U SIBJIECHUU U3
peanbHOM KU3HU,
WUTIOCTPUPYIOIINE U3MEHEHHUE B
apudmeTHyecKoi nporpeccuu, B
TFEOMETPUUECKOH MPOTPECCUH;
n300paXkaTb COOTBETCTBYIOINE
3aBUCUMOCTH Ipah)UIECKH.

79

N306paxkenne 4ieHOB apuMETHUECKOM U
reOMETPUUYECKON MPOrpeccuii TouKaMu Ha
KOOPJIMHATHOM TJIOCKOCTH

N306paxkaTh uieHbl
MOCTIEI0BATEILHOCTH TOUKAMU
Ha KOOPJIMHATHOM MJIOCKOCTH.

80

81

N3obpaxenue wieHOB apuhMEeTUIECKON 1
TreOMETPUYUCCKOM MPOrPECCUil TOUKaMU Ha
KOOPJIMHATHOM TIOCKOCTH

JIMHEWHBIN 1 SKCTIOHEHITUAIbHBIA POCT

N300pakath 4IeHBI
MOCJIEIOBATEIIBHOCTH TOYKAMHU
Ha KOOPJAMHATHOMW TUIOCKOCTH.

PaccmatpuBaTh npumepsl
MPOIIECCOB U SIBJICHUM U3
pETbHOM KU3HH,
WITIOCTPUPYIOIME U3MEHEHHE B
apu(pMeTHYECKON IPOrpeccuu, B
reoMEeTPUYECKOi ITporpeccuu;
n300paXkaTb COOTBETCTBYIOIINE
3aBHCUMOCTH IpahUIECKH.

82

83

CrnosxHble IPOLIEHTHI

CrnosxHble POLIEHTHI

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f4401a6

PemraTe 3amaun Ha CIIOKHEIC
MPOLICHTHI, B TOM YHUCIIE 3a]1a4l
U3 peabHOM NMPaKTUKHU (C
MCIIOJIb30BAHUEM KaJIbKYJIATOPA).
3HAKOMHUTBCS C UCTOPUEN
pa3BUTHUSI MAaTEMAaTHUKH.

PemraTe 3agaun Ha CIIOKHBIE

IMPOLCHTHI, B TOM YHCJIC 3aa4n
72



U3 peabHOM MPaKTUKH (C
UCIIOJIb30BaHUEM KaJIbKYJIATOPA).
3HAKOMUTHCS C UICTOPHUEH
pa3BUTHUSI MATEMATHKH.

24 KonTponbhast padota no teme "Hucnobie | bubnnorexa [JOK
MOCJIeIOBATEILHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpenue, 06001IeHNE U cUCTeMaTH3alUs
. . OnepupoBaTh MOHATUSIMU:
3HAHUU. 3aMKCh, CPABHEHUE, ICHCTBUS C
85 . 1 MHOECTBO, IIOAMHOXKECTBO,
NEHUCTBUTENFHBIMH YUCIIAMH, YACITIOBAS
oTiepaIy HaJl MHOYKECTBAMU;
npsiMast
Pemath npakTuyeckue 3aau,
COJIepIKaIye MPOIICHTHI, TOJH,
YaCTH, BBIPAXKAIOIIHE
3aBUCHMOCTH: CKOPOCTH —
BpEMsl — pacCTOSIHUE, [IeHa —
KOJIMYECTBO — CTOMMOCTD,
00bEM paboThl — BpeMs —
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
86 . 1 IIPOU3BOJUTEIBHOCTD TPY/a.
3HaHUi. [IpOeHTHI, OTHOIIEHUS, TPOTIOPIUH
Pazbupatsb peanbHbie
YKU3HEHHBIC CUTYaIlUH,
(dbopMyIUPOBATh UX HA SI3BIKE
MaTeMaTHKH, HAXOIUTh
pelIeHne, IPUMEHSIS
MaTeMaTHYeCKUi ammapar,
UHTEPIPETUPOBATH PE3YJIbTAT
BrimomaaTe gercTBus,
g7 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS | CpPaBHUBATH U YIOPSIOUNBATH
3HaHui. OKpyrieHue, NpuoImKeHne, OlleHKa YHclia, MPeJCTaBIATh YKcia Ha

KOOPAMHATHOW MPSAMOiA,
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88

&9

90

91

92

[ToBTOpEeHuUe, 06001IeHNE U CHCTEMAaTH3aIUs
3HaHui. Pemmenne TeKCTOBEIX 3a1a4
apu(METHIECKUM CITIOCOOOM

[ToBTOpenue, 06001IeHNE U cUCTeMaTH3alUs
3HaHui. Penenne TeKCTOBEIX 3a1a4
apru(pMETHYECKUM CIIOCOO0M

[ToBTOpeHnue, 06001IeHNE U CHCTeMaTH3aIUs
3HaHUi. Penienre TeKCTOBBIX 3a/1a4
apu(pMETHIECKUM CTIOCOOOM

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
3HaHui. [IpeobpazoBanue anredGpandecKux
BBIPXKEHU, TOMYCTUMbIE 3HAYCHHUSI

[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3alus
3HaHui. [IpeobpazoBanue anrebpandeckux
BBIPKECHUM, TOMyCTUMbIE 3HAUCHUS

bu6mmoreka [{OK
https://m.edsoo.ru/7f443b12

bu6nuoreka [JOK
https://m.edsoo.ru/7f443cd4

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

bu6nmorexa [JOK
https://m.edsoo.ru/7f4441ca

bu6nuoreka [JOK
https://m.edsoo.ru/7f444364

OKPYTJISITh YHCJIA; BHITIOIHATH
MIPUKUJIKY U OIICHKY pe3yJibTara
BBEIYMCIICHUH.

Pemrate TekCTOBBIE 3a1a4Un
apu(METHYECKUM CITIOCOOOM.

PemaTh TekcTOBBIE 3a7aUH
apu(METHYECKUM CITIOCOOOM.

Pemiath TeKCTOBBIE 332K
apu(pMETHYECKUM CIIOCOOOM.
Pas0upats peanbHbie
JKU3HCHHBIC CUTYallNH,
bopMyTUPOBATh MX Ha SI3BIKE
MaTeMaTHKH, HAXOIUTb
PEIICHUE, TPUMCHAA
MaTeMaTHYeCKHi anmnapar,
UHTEPIPETHPOBATH PE3YIIbTAT.

OnepupoBaTh NOHATUSAMU:
CTETICHB C IEJIBIM MTOKa3aTeleM,
apuMETUYECKHUIN KBaIpaTHBIN
KOpEHb, MHOT'OUJIEH,
anreOpanyeckas Jpoob,
TOXIECTBO.

BrIm1os1H4TE OCHOBHEIE JICHCTBHA:
BBITIOJIHATH PACUETHI 110
dbopmynam, mpeoOpa3oBHIBATH
eJbIe, TPOOHO-PAIIMOHATBHEIE
BBIPAXKEHUSI U BBIPAKEHUS C
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KOpHAMU, pCAIM30BLIBATH
Pa3I0KECHUE MHOI'OYJICHA Ha
MHOXHUTECIIN, B TOM 4YHUCJIC C
HCIIOJIB30BaHHUCM (bOpMy.]'I
Pa3HOCTHU KBaAPATOB U KBAJ[paTa
CYMMBI U pa3HOCTH.

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIIHS
93 3HaHui. [IpeobpazoBanue anredOpandecKkux
BBIpa)KCHPIfI, AO0IMYCTHUMBIC 3HAYCHHA

bu6nuoreka [JOK
https://m.edsoo.ru/7f444612

BEIITOTHATE OCHOBHEIE IEUCTBUS:
BBITIOJIHATH PACUYETHI 110
dbopmynam, mpeoOpa3oBLIBATH
HeNble, TPOOHO-PaIlMOHATBHEIE
BBIpa)KeHI/IH nu BBIpa)KeHI/ISI C
KOpHSIMI/I, peaJ'II/ISOBI)IBaTB
pasiioKeHUEe MHOTOWJICHA Ha
MHOKUTEJIH, B TOM YHCJIE C
UCIIOJIb30BaHUEM (POPMYIT
Pa3HOCTH KBaIPAaTOB U KBaJpaTa
CYMMBI U Pa3HOCTH.

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3ATIHS
94 3Hanui. [IpeobpazoBanue anredbpandeckux
BBIPKCHUH, TOMYCTUMbBIC 3HAYCHHS

[ToBTOpeHue, 00001IEHNE U CUCTEMATH3ALIHS
95 3HaHu. OyHKIMU: IOCTPOCHUE, CBOWCTBA
U3YYEHHBIX (QYHKIUN

bu6mmoreka [{OK
https://m.edsoo.ru/7f444a94

bu6mmoreka [IOK
https://m.edsoo.ru/7f444c56

Haxonuth nonycrumsle
3HAYCHUSI IEPEMEHHBIX IS
JTPOOHO-pAIMOHATBHBIX
BBIPAKECHUM, KOPHEN.
MozenupoBaTh ¢ TOMOIIBIO
bopmy peasbHbIE IPOLIECCH U
SIBJICHUSL.

OnepupoBaTh NOHATUSAMMU:
bynkmus, rpaguk GyHKIUH,
HYJIHM QYHKIIH, TPOMEXKYTKH
3HAKOIMOCTOSIHCTBA, IPOMEXKYTKU
BO3pacTaHusi, yObIBaHWUSI,
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[ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3AIIHS
96 3HaHu. OyHKIMH: TOCTPOCHHUE, CBOMCTBA
U3YYEHHBIX (QYHKIUI

—

bu6nmmorexa [JOK
https://m.edsoo.ru/7f444144

HanOObIEE U HAUMEHBILIEE
3HAYEHUs QYHKIIHH.

AHanm3upoBaTh, CPaBHUBATH,
00CyX/1aTh CBOMCTBA (DYHKITHIA,
CTPOUTH UX TPapUKH.
OniepupoBaTh MOHATHIIMHU:
npsiMast IPOIOPIHOHAIBHOCTS,
oOpaTHasi MPONOPLUOHAIBEHOCTD,
nuHenHas QyHKIMS,
KBajpaTu4Has GpyHKIHs,
napabosa, runepooa.

IToBTOpeHue, 0000LIIEHNE U CHCTEMAaTH3ALIUS
97 3HaHu. OyHKIMU: IOCTPOCHUE, CBOWCTBA
U3YYEHHBIX (QYHKIUN

[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3alus
98 3HaHui. OyHKIMKU: TOCTPOEHHUE, CBOMCTBA
U3YYEHHBIX (QYHKIUN

bu6mmoreka [{OK
https://m.edsoo.ru/7f44516a

bu6nmorexa [IOK
https://m.edsoo.ru/7f4452¢e6

AHaJM3UPOBaTh, CPABHUBATD,
00cyX1aTh CBOMCTBA QYHKIIUH,
CTPOUTH UX TPaPUKH.
OniepupoBaTh MOHATHIIMHU:
npsiMasi MPOTOPIIHOHATHHOCTB,
oOpaTHasi IPOMOPIUOHAIBHOCTb,
nuHenHas QyHKIMS,
KBaJIpaTHYHasT () YHKITHS,
napaboJa, rurnepooa.

AHanu3upoBaTh, CPAaBHUBATH,
00CyX/1aTh CBOMCTBA (DYHKITHIA,
CTPOUTH UX TPapUKH.
OmnepupoBaTh NOHATHAMU:
npsiMast IPOTOPIHOHATIBHOCTS,
oOpaTHasi MPONOPLIHUOHAIBEHOCTD,
auHeRHast QyHKIms,
KBajipaTu4Has pyHKIHS,
napabosna, runep6ona.
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[ToBTOpeHue, 0000IICHNE U CHCTEMaTH3AIINS
99 3HaHuil. ['paduueckoe penieHne ypaBHeHUH U
UX CHCTEM

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS

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

Hcnonws3oBars rpaduku ais
oTpesieNIeHUs] CBOMCTB,
MPOIIECCOB U 3aBUCUMOCTEM, JIs
peleHus 3aa4 U3 Jpyrux
y4eOHBIX MPEMETOB U PEeaTbHOM
YKU3HU; MOJIETTUPOBATH C
IIOMOIIBIO TPaQHKOB peabHbIe
TIPOIIECCHI U SIBJICHHS. BBIpakaTh
dbopMynaMu 3aBUCUMOCTH
MEXTy BEIIMIMHAMH.

Hcnonp3oBate rpaduku s
ONpEAEIICHUSI CBOMCTB,
MPOLECCOB U 3aBUCUMOCTEM, IS
peleHus 3a1a4 u3 Apyrux
yueOHBIX MPEAMETOB U peaabHOU

100 3HaHu#. ['paduyeckoe pemeHne ypaBHeHUH 1 1
YKU3HU; MOJIETTPOBAThH C
UX CUCTEM
MIOMOIIBIO TPaQUKOB peabHbIe
IIPOLIECCHI U SIBIEHUS. BbIpakaTh
dbopMynaMu 3aBUCUMOCTH
MEXly BEIMYMHAMM.
101 Hrorosas KOHTpoOsIbHAs paboTa 1
102 O0o001IeHre U crcTeMaTH3alus 3HAHU N 1
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYHEHUKA

1 JIlunus YMK: YMK 1O. H. MakapbiueB, 7 KJI.

- YueOnuk. Maremarnka. Anre6pa. 7 kiacc. basossriit ypoBens/ Makaperues FO.H., Munarok H.I.,
Hemxos K.U. u npyrue; nox penakuueii Tenskockoro C.A., AkunoHepHoe o61ecTBo «M3naTenbeTBo
«ITpocsemenne», 2023

- PaGoune TeTpanu. 2 vactu. YMK 1O. H. Makapsrues, 7 i, 2022

METOANUYECKHUE MATEPHUAJIbBI U1 YUUTEJIA
- Marematuka. Anredpa 7-9 knacccel. ba3zoBerit ypoBeHb. MeTonnueckoe mocodue K mpeIMeTHON JIMHUHI

yaeOHukoB FO. H. MakaperdueBa u 1pyrux.: mocoOue i yauTenei oomeoopazosat. opranuzanuii / H. I'.
Muntok. — 2-¢ u3a., 1opad. — M.: [Ipocsemienue, 2023
- YueOnuk. Maremaruka. Anredpa. 7 kiacc. bazoBeiii ypoBens/ Maxkapsrues F0.H., Munarox H.I'.,
Hemko K.W. u npyrue; nox penakuueit TenskoBckoro C.A., AKimoHepHoe o0miecTBo «M31aTenbcTBO
«ITpocsemenney, 2023
- PaGoune Tetpanu B 2 yactsax. YMK 1O. H. Maxkapsrues, 7 k1. AkunoHnepHoe 0011ecTBo «M3marensecTBo
«ITpocsemenue», 2022
- Jlumaktraeckue matepuaibl no anredpe. 7 kiace. K yueonuky FO.H.Makaperyesa u ap. - 3sasuy JIL.U.,
HpsikonoBa H.B. AO «M3narensctBo «IIpocsemnienue», 2023
- AnreOpa. 7 knacce. Tematuueckue Tectol. ®I'OC Hyauunsin FO. I1., Kponrays B. JI. AkunonepHoe
obmectBo «M3narensctBo «lIpocBemmenuey, 2023
- Anrebpa. KouTponbsHblie u camocrosiTenbHble paboTsl. 7 kiacc. K yueOnuky HO.H.MaxkapbiueBa u
np. /Kpaiiaesa JI.b.- M.: IIpocsemienne, 2023

2 JInnusa YMK: YMK 1O. H. Makapsbiues, 8 k1.
- Yuebnuk. Matematuka. Anre0pa. 8 knacc. ba3oBelit yposens/ MakaperueB FO.H., Munmiok H.I'.,
Hemxos K.U. u apyrue; nox penakuueii Tenskockoro C.A., AkunoHepHoe o61mectBo «M3naTenbeTBo
«IIpoceemenue»,2023

- Pabouue Tetpaau. 2 yactu. YMK 0. H. Maxkapsiues, 8 ki, 2023
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METOIUYECKHUE MATEPUAJIBI IJIAA YUUTEJIA
- Marematuka. Anredpa 7-9 knacccel. ba3zoBelit ypoBeHb. MeToanueckoe mocodue K mpeIMeTHON JIMHUHI

yuebHukoB 0. H. MakapsiueBa u 1pyrux.: nocodue js yuutenei oodmieodpazosar. opranuzanuii / H. T
Muntok. — 2-¢ u3., 1opad. — M.: [Ipocsemienue, 2023

- Yuyebnuk. Matematuka. Anreopa. 8 kinacc. bazosslit yposens/ MakapsrueB FO.H., Munmtok H.T'.,
Hemko K.W. u npyrue; nox penakuueit Tenskopckoro C.A., AKimoHepHoe o0miecTBo «M31aTenbcTBO
«ITpocsemenne», 2023

- PaGoune TeTpanu B 2 yactsax. YMK 1O. H. Maxkapeiues, 8 k1. AknnonepHoe o61iecTBo «M3narenbcTBo
«ITpocsemenne», 2023

- Jlunaktraeckue matepuaisl no anredpe. 8 kiace. K yueonuky KO.H.Makaperuesa u ap. - 3saBuy JIL.U.,
HesaxonoBa H.B. AO «M3natensctBo «IIpocsemenuey, 2023

- AnreOpa. 8 kinace. Tematuueckue tectol. ®I'OC Hdynuuupis 1O. I1., Kponrays B. JI. AkimonepHoe
obmectBo «M3natenscTBO «IIpocBemenuey., 2023

- AnreOpa. KonTponbsHble U camocTosTelbHbIe paboThl. 8 kiacc. K yueOnuky HO.H.Maxkapsiuea u
np. /Kpaiiuesa JI.b.- M.: IIpocsemienue, 2023

3 Jlunua YMK: YMK 1O. H. Makapbiues, 9 KJ1.

- YueOnuk. Maremaruka. Anrebpa. 9 knacc. bazosiii ypoBens/ MaxkaperueB 10.H., Munarox H.T'.,
Hemko K.W. u npyrue; nox penakuueit TenskoBckoro C.A., AkimoHepHoe o01iecTBo «M31aTenbcTBoO
«ITpocBereHue»

- PaGoune Tetpanu. 2 vactu. YMK 1O. H. Makapsrues, 9 ki

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA
- Marematuka. Anrebpa 7-9 kiacccel. ba3oBbiit ypoBenb. MeToauueckoe mocodue K npeAMEeTHON TMHUU

yuebHukoB 0. H. MakapsiueBa u apyrux.: mocooue i yuuresnei odmeodpasosar. opranuzanuii / H. I
MuHtok. — 2-¢ u3., 1opad. — M.: [Ipocsemnienue, 2023

- Yue6Huk. Matematuka. Anredpa. 9 kinacc. bazosslii yposens/ Makaperues FO.H., Munarox H.I'.,
HemkoB K.U. u apyrue; non pepakuueit TemsikoBekoro C.A., AkuuonepHoe o0uiectBo «M3aarenseTBo

«IIpocseenuey, 2023
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- Paboune Tetpanu B 2 vactsax. YMK 1O. H. Maxkapsrues, 9 k1. AkuuonepHoe o61mectBo «M3narenscTBo
«IIpocemenuey, 2023
- Jlunaktraeckue matepuainl no anreope. 9 kiace. K yueonuky FO.H.Makaperuesa u ap. - 3sasuy JIL.U.,
HesaxonoBa H.B. Axumonepnoe o6mectBo «M3narensctBo «IIpocsemenney, 2023
- AnreOpa. 9 knace. Tematuueckue tectol. ®I'OC Hdynuuuspin 1O. I1., Kponrays B. JI. AkimonepHoe
obmectBo «M3natenscTBO «IIpocsemenuey, 2023
- Anrebpa. KouTposnbsHbsie u camocTtosiTenbHble padboTsl. 9 kiacce. K yueOnuky HO.H.Maxkapbiuea u
np. /Kpaiinesa JI.b.- M.: Ilpocsermienue, 2023
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1 Equnas komiekuust nupoBbIX 00pa3oBaTeIbHBIX PECYPCOB
(school-collection.edu.ru);
2 Poccwiickas snexkTpoHHas mkoia (resh.edu.ru);
3 infourok.ru,
4 uchi.ru,
5 math5-vpr.sdamgia.ru.
6 https://oge.sdamgia.ru.
7 https://vpr.sdamgia.ru.
8 https://uztest.ru.

9 https://www.yaklass.ru

10 Chepym. MHpopManmmoHHO-KOMMYHUKAIIMOHHAS T1aThopma

(https://sferum.ru/)
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OueHouHble MaTepHaJIbl 1O npeaMeTy «MaTemMaTukay.

Kpumepuu u nopmol ouenku 3Hanuil 00yuarwuuxcsa:
OneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa00T 00y4alomuxcs o MaTeMaTHKe.
Omeem oyeHusaemcs OMMEMKOU «5», eCIIn:
* paboTa BBINOJIHEHA TIOJTHOCTHIO;
* B JIOTMYECKHX PACCYXKJIECHUSIX U 0O0CHOBAHUH PEIICHHS HET MPOOENOB U OLIHOOK;
* B pEUICHHM HET MaTeMaTHYeCKHUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OMHMCKA, KOTOpas He
SBIISICTCS CIIEICTBUEM HE3HAHUS WIIM HETIOHUMaHUs y4eOHOTro MaTtepuaa).
Ommemka «4» CTaBUTCS B CIEAYIOLIUX CIyYasX:
* paboTa BBINOJIHEHA MOTHOCTHIO, HO 0OOCHOBAHMS LIIAr0B PEIEHHUs HEAOCTATOUHBI (€CITu
yMeHHE 000CHOBBIBATh PACCYKICHUS HE SIBISUIOCH CTIEHUaTbHBIM O0BEKTOM MPOBEPKH);
* JIONYIIEHBI OJJHA OIIMOKA I €CTh J[Ba - TPY HEJOUYETA B BBIKJIAAKAX, pUCYHKAX,
yepTexax win rpadukax (€Ciu 3TU BUABI paOOT HE SIBSUTHCH CIEITHATBHBIM 00BEKTOM IIPOBEPKH ).
Ommemka «3» CTaBUTCS, €CIIN:
* nomyuieHo OoJiee OHOM OMMOKY WK Oosiee IBYX - TPEX HEIOUETOB B BHIKJIAKaX, YepTexax Uiu
rpadukax, Ho o0yJaromuics obaanaeT 00s13aTeIbHBIMI YMEHUSMH MTONPOBEPSEMON TEME.
Ommemka «2» CTaBUTCS, SCIIN:
* IOMTYIICHBI CYIICCTBECHHBIE ONTMOKH, MOKA3aBIlKe, 9YTO 00yJaronuiics He o0aamaer
00s13aTeTbHBIMA YMEHHUSIMH 110 IaHHOM TeMe B OJTHOM Mepe.

Ouemca YCTHBIX OTBETOB oﬁyqamnmxca 1m0 MaTeMaTHuKe

Omeem oueHugaemcs OMmemKou «5», €Civ y4eHUK:

* TIOJHO pacKpblUl COJAEp)KaHHE MaTepuaja B o00beMe, MPEeIyCMOTPEHHOM MpPOTPaMMOii
Ny4eOHUKOM;

* WBJIOKUJI MaTepHall TPAMOTHBIM SI3BIKOM, TOYHO WCIIOJIB3YS MaTEMaTHYECKYIOTEPMHUHOJIOTHIO U
CHUMBOJIMKY, B OTIPEICIICHHOM JIOTHUECKOM MOCIIeI0OBATEIIBHOCTH;

* IPaBWJIHHO BBITIOTHIII PUCYHKH, YEPTEKHU, TPAPUKHU, COMMYTCTBYIOIIUE OTBETY;

* [TOKa3aJl yMEHUE WLTIOCTPUPOBATH TECOPUIO KOHKPETHBIMH ITPUMEPAMHU, IIPUMEHSATH €€ B

HOBOU CUTYAIlUU TPU BHITIOJTHECHUH MTPAKTUICCKOTO 3a/IaHUS;

* IPOJICMOHCTPUPOBAJI 3HAHUE TEOPUHU PAaHEE N3YUYCHHBIX COMMYTCTBYIOIIUX TEM,
c(OpPMUPOBAHHOCTH M YCTOWYHBOCTh UCTIONB3YEMBIX TIPH OTBETEC YMECHHIA U HABBIKOB;

* OTBEYAJI CAMOCTOSTEIIbHO, 0€3 HABOISAIIMX BOIIPOCOB YUUTEIIS;

* BO3MOXHBI OJTHA - JIBE HETOYHOCTH IIPHU OCBEIICHUN BTOPOCTEIICHHBIX BOIIPOCOB HMJIU B
BBIKJIaJIKaX, KOTOPBIC YYCHHK JIETKO MCIIPABHJI TIOCIIC 3aMEUaHUS YUUTEIIS.

Omeem oyenugaemca ommemxkoil «4», €y yI0BJIECTBOPSET B OCHOBHOM TPeOOBaHUIM Ha

OIICHKY «5», HO MPH 3TOM UMEET OJIMH U3 HEJOCTATKOB:

* B M3JI0)KEHUU JOMYIIEHbI HEOObIIIHE MPOOETbl, HE NCKA3UBIIIEE MATEMATHUECKOE

CoJiepKaHNe OTBETA,

* TOMYIICHBI OJIUH - JIBA HEJI0UeTa MPU OCBEIIEHUH OCHOBHOTO COZIEpKaHHsI OTBETa,

WCIIPABIICHHBIC MTOCIIC 3aMCUYaHUS YIUTEIIS;

* TOTIYIICHBI OLTNOKa WK O0Jiee IBYX HEJI0YETOB MPU OCBEIIEHUH BTOPOCTETIEHHBIX

BOTIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCTIPABIICHHBIC TIOCTIC 3aMEYaHUS YIUTEIISL.

Ommemka «3» CTaBUTCS B CIEAYIOLIUX CIyYasx:

* HETIOJTHO PACKpPHITO COJIepKaHNE MaTepraa (CoepikaHue U3JI0KEHO pparMeHTapHO, He

BCEr/ia OCTeI0BaTeNbHO), HO TIOKa3aHo 00lIee MOHUMaHUe BOIIPOCa U MPOIEMOHCTPUPOBAHBI
YMEHHSI, JOCTAaTOYHBIC JIJII YCBOCHHS MPOrPaMMHOTO Martepuaina (ompezaeiieHsl «TpeboBaHusIMU
KMaTeMaTH4YeCKOW MOATOTOBKE 00YJAIOIIUXCS» B HACTOSIIEH porpaMMe M0 MaTeMaTHKeE);

* IMEJTUCH 3aTPYAHCHHUS WM JIOMYIICHBI OMTUOKH B ONPEICIICHIH MaTeMaTHIeCKON
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TEPMHUHOJIOTMH, YEPTEKax, BBIKIAJKaX, HUCIPABICHHbBIE M1OCJIE HECKOJbKHX HABOJSAILIMX BOIPOCOB
YUUTENS;

* YYEHUK HE CIIPABWIICA C IPUMEHEHUEM TEOPUH B HOBOM CUTYyallUU IIPH BBIIIOJIHEHUU
MIPAKTUYECKOTO 3aJaHus, HO BBINOJHWI 33JaHUsA 00s3aTENbHOTO YPOBHS CIOKHOCTH IO JaHHOU
TEME;

IIPU JOCTaTOYHOM 3HAHUM TEOPETUYECKOr0 MaTepHualla BbISIBIEHAa HEAOCTATOYHAS
c(OpMHUPOBAHHOCTh OCHOBHBIX YMEHUH 1 HaBBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOLUX CIyYasaX:

* HE PACKpPBITO OCHOBHOE COZIepaHie y4eOHOro MaTepuaa;

* 00HAPYKEHO HE3HAHHME YUCHUKOM OOJbIIel Wi Hanbojee BaXKHON 4acTH y4eOHOTO

Martepuaa;

* JIONYIIEHBI OIIMOKU B ONPEIeICHUH MOHATHUH, IPU UCTIONB30BaHUN MAaTEMAaTHYECKOM
TEPMHUHOJIOTHH, B PUCYHKaX, yepTexax WM rpadukax, B BBIKJIAJKaX, KOTOpble HE HCIpPaBICHBI
IIOCJIE HECKOJIBKMX HaBOJAILIMX BOIIPOCOB YUHUTEIIS.

Ob6mas kaaccupuxkanus omuodoK.

[Ipu oneHke 3HaHMIA, YMEHUH U HABBIKOB OOYYAIOLIUXCS CIEAYyeT yUYUTHIBAaTh BCe OUIMOKU (IrpyObie
1 HeTpyOBbI€) U HETOUETHI.

T'pyovimu cuumaromen owiuoKu:

* He3HAHUE OTpeIeNIeHUs] OCHOBHBIX OHATUMN, 3aKOHOB, MTPaBUJI, OCHOBHBIX

MOJIOKEHUN TEOpUH, HE3HaHUE (POPMYJI, OOIIETIPUHATHIX CHMBOJIOB 0003HAYEHU I BETUUNH, €IMHULL
UX U3MEPEHUS;

* HE3HAHWE HAUMEHOBAHUN €MHMI] U3MEPEHUS;

* HEyMEHHE BBIJICNIUTh B OTBETE INIABHOE;

* HEyMEHHE NIPUMEHSATh 3HaAHU, aJITOPUTMBI /1711 pELIEHMs 3a/1a4;

* HEYMEHHE JIeJIaTh BBIBOBI U 000OIICHMS;

* HEyMEHHUE YUTaTh U CTPOUTH IpaduKy;

* HEyMEHHeE I0JIb30BaThCs MEPBOUCTOUHUKAMHU, YUEOHUKOM U CIIPABOYHUKAMU;

* IOTEPsl KOPHSI UJIM COXPAaHEHUE IIOCTOPOHHETO KOPHS;

* oTOpackiBaHue 0€3 00BICHEHUN OHOTO U3 HUX;

* paBHO3HAYHBIE UM OIIHOKH;

* BBIYHMCIIUTENbHBIE OITNOKH, €CITH OHU HE ABIISIOTCS OMHUCKOI;

* JIOTUYECKHUE OUTUOKHU.

K necpyovim owuokam cnedyem omnecmu:

* HETOYHOCTHh (POPMYITMPOBOK, ONMpEAETCHUN, MMOHATHIA, TE€OPUH, BHI3BAHHAS HEIMIOJHOTOW OXBaTa
OCHOBHBIX MPHU3HAKOB OMPEENIIEMOT0 MOHITHUS WM 3aMEHON OJTHOTO — JIBYX M3 ATHX MPHU3HAKOB
BTOPOCTETIEHHBIMY;

* HETOYHOCTb rpaduka;

* HEpalMOHAIbHBIMH METOJ pELIEHUS 3aJauyd WIM HEJOCTaTOYHO MPOJAYMaHHBIH IUIaH OTBETa
(Hapy1IeHue JIOTUKH, TOJIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

* HepalMOHaIbHbIE METOBI PA0OOTHI CO CIPABOYHOMN U IPYTOM TUTEpaTypoOii;

* HEyMEHHeE pellaTh 3aa4u, BBITOIHATH 331aHUs B 00IIEM BHUJIE.

Heoouemamu aenarwomcea:

* HepalloHaIbHbIC IPUEMbI BBIYUCIICHUH U peoOpa3oBaHMmii;

* HeOpEXKHOE BHITIOHEHUE 3aIHUCe, YepTexeil, cxem, rpaduKoB.

Onenka KOMOMHHUPOBAHHBIX IMCbMEHHBIX Pa00T 110 MaTeMaTHKe.
[TuceMenHas paGoTa MO MaTeMaTHKe, MOAJeXkallas OLEHUBAHUIO, MOKET COCTOATh W3 3ajad U
npuMepoB (KOMOMHMpPOBaHHAS padboTa).
B takoMm ciyuae npernosaBareinb cHavana 1aéT NpeIBapUTENbHYIO OLIEHKY KaKJ0W YyacTH paboThl, a
3aTeM OOIIYyI0, PYKOBOJCTBYSCH CIIEIYIOILUM:
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a) ecnu o0e yactu pabOThI OIEHEHBI OJMHAKOBO, TO 9Ta OICHKA JOJDKHA OBITH OOIIEH A BCel
paboTHI B 1IEJIOM;

0) eclii OIIEHKH YacTei pa3HATCS HAa OJUH Oaill, HaIpuMep JaHbl OLEHKH «5» U «4» uimu «4» u «3»
U T. M., TO 32 pabOTy B IIEJOM, KaK MPaBHUIO, CTABUTCS Oalljl, OIEHUBAIOIINI OCHOBHYIO YacCTh
paboThI;

B) €CIIM OJIHA YacTh PabOTHI OLEHEHA OayuioM «5», a apyras — OaiioM «3», TO MpenojaBareib
MOJKET OLIEHUTDH TAaKyI0 paboTy B IEJIOM OaiioM «4» TIpH YCIIOBHH, YTO OIIEHKA «5» TOCTaBIIEHA 32
OCHOBHYIO 4acCTh pa0OTHI;

T') €CJIM OJIHA W3 YacTel paboTHI OlleHEeHa 0aIoM «5» Wi «4», a npyras — 0amioM «2» uiaH « 1y,
TO TPEMNo/IaBaTeIb MOXKET OLICHUTh BCIO padOoTy OaioM «3» MpH YCIOBHH, YTO BBICIIAS M3 ABYX
JTAHHBIX OIIEHOK MTOCTaBJICHA 32 OCHOBHYIO YacTh PaOOTHI.

[Tpumeuanue. OCHOBHOM CUMTAETCS Ta YACTh pabOTHI, KOTOpast BKIIOYAET OOIBIINN 10 00BbEMY HIIH
Han0o0JIee BAKHBIH 110 3HAYCHUIO MaTEPHAJT TI0 U3YIaeMbIM TeMaM ITPOTPaMMEI.

OueHka TeKynuX NMCbMEHHBIX PadoT.
[Ipy oneHKe NOBCEMHEBHBIX OOydaromux paboT MO MaTeMaTUKe YYUTENb PYKOBOACTBYETCS
yKa3aHHBIMH HOPMaMH OIIEHOK, HO YYUTBHIBAET CTETIEHh CAMOCTOSITEIbBHOCTH BBITIOJIHEHHS paboT
00y4aroIuMucs.
OOyyaronye NMHUCbMEHHBbIE Pa0OThI, BBINOJIHEHHbIE OOYYAIOUIUMUCS BIIOJHE CAMOCTOSITENBHO C
MIPUMEHEHUEM pPaHEE M3YUYEHHBIX U XOPOLIO 3aKPEIUICHHBIX 3HAHWUM, OLIEHUBAIOTCSA TAK k€, KaK U
KOHTpOJIbHBIE paboThl. OOyuarolye NMCbMEHHbIE paOOThI, BHIIOJHEHHBIE BIIOJHE CAMOCTOSITEIBHO,
Ha TOJIbKO YTO M3YYEHHBbIE U HEJOCTATOYHO 3aKpEIUICHHBbIC MpaBWjia, MOTYT OIICHUBATHCS MEHEE
CTpOTO.
[TuceMeHHBIE paOOTHI, BBIMOJHEHHBIE B KIACCE C IMPEABAPUTEIBHBIM Pa300pOM WX IOJ
PYKOBOJICTBOM YUUTEJNsI, OLEHUBAIOTCS O0Jiee CTPOro.
Jlomanraue MHUCHMEHHBIE PabOTBHl OIIEHUMBAIOTCS TaK e, KaK KiIaccHas paboTa 00ydaroImiero
xapakrepa. Kpurepuu orieHUBaHHs TECTOB, MATEMaTUYECKUX JTUKTAHTOB.
Otmetka «5» 91 % — 100 % 3aganus BBIIOIHEHO BEPHO.
OtmeTtka «4» 61 % - 90 % 3agaHus BHIMOJHEHO BEPHO.
OtMmetka «3» 31 % - 60 % 3a7aHus BBITIOJIHEHO BEPHO.
OtmeTtka «2» 0% - 30% 3amaHns BBITIOJTHEHO BEPHO.

Kpumepuu ouyenusanua pabom no mamepuanam OI'3.

KonngectBo 6amios OtmeTka
Or 0 mo7 OamwioB «2»
Ot 8 1o 15 6amnoB «3»
Ot 16 o 22 6annos «»
Ot 23 o 38 Gamos «5»

IIpuMepHBIe KPUTEPHH OLICHOK B 3aBHCHMOCTH OT 00beMa BBIIOJIHEHHOH

padoThbI
O6wem Menee 60 % 0160 % no75% | Ot 76% o 89% | Ot 90% no 100%
BBITTOJTHEHHOM
paboThI
Ornenka 2 3 4 5
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OneHkKa BLINOJHEHUS TECTOBBIX 3aJaHUM

J1y1s1 BBICTABIICHUS OTMETOK 32 TECTHPOBAHNUE MOKHO BOCIIOJIb30BAThLCS TAOJIUIICH TIepecuéra:

Yucno 3a1anuii B OLIEHKU

TecTe «2» «3» «» «5»
5 MeHee 3 3 4 5
6 3 1 MeHee 4 5 6
7 4 1 meHee 5 6 7
8 5 u meHee 6 7 8
9 5 u MeHee 6 7.8 9
10 6 1 MeHee 7 8 9,10
11 6 1 McHee 7,8 9 10,11
12 7 u MeHee 8 9,10 11,12
13 8 u MmeHee 9,10 11,12 13
14 9 u MeHee 10,11 12,13 14

15-16 O u meHee 10 11,12,13 14,15,16
18 11 u menee 12,13 14,14,16 17,18
24 15 u menee 16,17,18 19,20,21 22,23,24
30 19 1 menee 20,21,22,23 24,25,26,27 28,29,30

Buabl u gopmbl KOHTPOJIs ITpH 00yUueHHH ajaredpe B 7-9 kiiaccax:

- TEKYIIHH KOHTPOJIb B (pOpMe KOHTPOJIBHBIX padOT, pacCUUTaHHbIX Ha 40 MUHYT;

- TECTBI U CaMOCTOSITeNbHbIE paboThl Ha 15 — 20 MuHYT ¢ nudPepeHTupPOBaHHBIM OLIEHUBAHUEM;
- CaMOCTOSITEIbHBIE Pa0OTHI;
- YCTHBIH ONPOC, BBINOJHEHNE IPAKTUYECKUX paldoT;

NMPOMEKYTOUYHbIH M UTOTOBbIH KOHTPOJIb B opMe 3a4éTa, KOHTPOJIBHOU PaOOTHI.

prweprle KOHMPOJIbHblE pa6ombl 6 C60DHMKCDC.'

1. Aunaktiuueckue MaTepuaisl no aiaredpe. 7-9 knacc. K yueonuky FO.H.MakapsrueBa u ap. - 3BaBuu
JLN., dpsxonoa H.B. AO «3narensctBo «IIpocBemenuey, 2023

2.Anre0pa.

KontposnbHble 1

CaMOCTOATCIIBHBIC

pabotel. 7-9

KO.H.MaxapsiueBa u np. /Kpaiinesa JI.b.- M.: [Ipocsenienue, 2023

KJ1acc.

K  yueOHuky
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JIns mpoBeeHNs OCHOBHOTO TOCY/IapPCTBEHHOTO JK3aMeHa MO MaTeMAaTHKE HCIIONb3yeTCsI
nepevyeHp (Koau(puKaTop) IMpoBEpseMbIX TpeOOBaHUI K pe3yibTaTaM OCBOCHUS OCHOBHOMH
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa30BaHUS M SJICMEHTOB COJICPIKAHUS.

Taobmuua 1

[Tposepsiembie Ha OI'D Mo MareMaTuke TpeOOBaAHUS
K pe3ylibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTpaMMBbI
OCHOBHOT'O 00111eTO 00pa30BaHMs

Kon
IPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHUs HAa OCHOBE
dIrocC

1

YMEHHE OnepupoOBaTh MOHATUSMM: MHOYKECTBO, IOJMHOXKECTBO, OIEpallUy HaJl
MHOXKECTBaMH; YMEHHE ONEPHPOBATh NOHATHAMHU: rpad, CBSI3HBIN rpad, aepeso,
LUK, IPUMEHATh UX MPHU PEIICHUH 3a/1a4; YMEHHE HUCIOJIb30BaTh rpaduiyeckoe
[IPEACTABICHUE MHOKECTB I OIIMCAHUs PEabHBIX IIPOLIECCOB U SIBICHUH, IIPU
pelIeHNH 3a/1a4 U3 IPYTHX YYEOHBIX TPEIMETOB

YMeHue  OomepupoBaTh  IOHATUSAMHU:  ONPEAECIEHUE, aKCMOMa, Teopema,
[T0KA3aTEJIbCTBO; YMEHHUE PACIO3HABATH WCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS,
[IPUBOJUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA M OTPULAHUS]
BEICKA3bIBAHUH

'YMeHue onepupoBaTh MOHITUSIMH: HATYpaJbHOE YHUCIO, MIPOCTOE U COCTaBHOE
YKCIIO0, JEJIMMOCTh HATypajbHBIX YHUCEN, NPU3HAKU JEIUMOCTH, LIEJI0€ YHCIIO,
MOayNb yucia, OObIKHOBEHHAsl Ipo0b U JAecATUYHasl IpoOb, CTAHJAPTHBIN BUJ
UKciia, palUoHAIbHOE YMCIO, HPPAlMOHAIBHOE YHUCIO, apu(pMETHUYECKH
KBa/JipaTHbI KOPEHb, YMEHHUE BBINOIHATH ACUCTBUS C YHCIaMH, CPaBHHUBATh U
YIIOPS,I0UMBAaTh YHWCa, MPEACTaBIATh 4YHMCIAa Ha KOOPAMHATHOM MpPSMOI,
OKPYTIJISATh YHCIIa; YMEHHUE JIeJaTh IPUKUIKY U OIICHKY pe3yJibTaTa BRIYUCICHUN

YMeHne omepupoBaTh TOHSATHSIMH: CTENEHb C  IENBIM  TI0Ka3aTeleMm,
apumeTHyecKuil KBaIpaTHBIM KOpEHb, MHOTOYJIEH, ajredpanyeckas ApoOb,
TOYK/IECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTETICHW OOJbIle €IWHUIIBI;
YMEHHE BBINIOJIHATH pacueThl 1Mo ¢GopMyiiaM, IpeodOpa3oBaHusl LENbIX, JPOOHO-
[PAIIMOHATIFHBIX BBIPAKEHUH U BBIPAKCHUN C KOPHIMH, Pa3I0KEHUE MHOTOUYJICHA
Ha MHOYKUTEJIH, B TOM YHCJIE C UCTIONB30BaHUuEM (HOPMYJ Pa3HOCTH KBAJPaTOB U
KBaJ[paTa CyMMBI H Pa3HOCTH

YMeHHe OonepupoBaTh IMOHSATUSMU: YUCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOU
[IEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHHUE
peliaTh JTMHEHHbIE U KBaJPaTHBIE YPaBHEHHUS, TPOOHO-pAIlMOHANBHBIE YPaBHEHUS]
C OIHOM TEPEMEHHOW, CHUCTEMBbl JBYX JIMHEWHBIX YpPaBHEHUW, JIMHEHHbIC
HEpaBeHCTBA U UX CHUCTEMBI, KBaJpaTHbIE U IPOOHO-pAIlMOHATbHBIE HEPABEHCTBY|
C OJHOM NMEPEMEHHOW, B TOM YHUCJIE IIPU PELIEHUN 3a/1a4 U3 IPYTUX MPEAMETOB U
[PaKTUYECKUX 3a7a4; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYI) MPSIMYI U
KOOPIMHATHYIO TJIOCKOCTh JJISi M300paKeHHsI pelIeHui ypaBHEHUN, HEPaBEHCTB
1 CUCTEM

'YMenue onepupoBath MOHATUAMU: QyHKUUA, TpaduK GYHKIUU, HYIU GYHKIIH,
[IPOMEXYTKH  3HAKOMOCTOSHCTBA, MPOMEXYTKA BO3pacTaHus, yObIBaHWS,
HauOoJblllee W HauMEHbIee 3HAaueHHs (YHKIUU; YMEHHE OIepUpOBaTh
MOHATUSIMH: TIpsiMasi MPOMOPIMOHANBHOCTD, JUHEHHAs (YHKIUS, KBaApATHUHAS
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¢dbyHKIUSA, OoOpaTHas MPOMOPLUUOHANBHOCTh, Mapabona, runepbona; yMeHHe
cTpouTh rpaduku GYHKIHHN, UCTIOIB30BaTh TpaUKU JJIsl ONpEaesieHUs CBOMCTB
[IPOLIECCOB M 3aBUCUMOCTEH, I pEIICHU 3a/1a4 U3 JPYTUX yueOHbIX MPEIMETOB
1 peaJlbHOM KU3HU; YMEHHUE BbIpaXkaTb (OpPMYJIaMHU 3aBUCUMOCTH MEXIY)
BeTMYMHAMU

'YMeHue ONCprupoOBaTh IMOHATHAMHA: IOCIICAOBATCIBHOCTD, apI/I(l)MCTI/I‘IeCKaH n
TCOMCTPHUYICCKAAL IIporpeccuun; YMCHUC HUCIIOJIB30BAThb CBOICTBa
HOCHCﬂOBaTCHLHOCTeﬁ, q)OpMy.]'IbI CYMMBI U O6H.[€FO YWICHA IIpH pCHICHUU 3a/1a4, B
TOM YHCJIC 3a1a4 U3 JPYTrux y‘le6HbIX MpeIMETOB U peaﬂBHOfI KHU3HHU

YMeHue pemats 3aJaud pasHbIX THUIOB (B TOM YHCIE Ha MPOIEHTHI, JOJIU U
yacTu, ABMKEHHE, padoTYy, [IEHY TOBAPOB M CTOUMOCTD MOKYMOK U YCIIYT, HAJIOTH,
3aaui U3 00JIACTH YNpaBJiCHHs JIUYHBIMU M CEMEMHBIMU (DMHAHCAMU); YMEHUE
COCTaBJISITh BBIPAXKEHUS, ypaBHEHHUS, HEPABEHCTBA M CHUCTEMBI IO YCIIOBHUIO
3a/1a4uM, KCCIIEe0BaTh MOJYYEHHOE pEIIEHHWE M OIEHUBATh MPaBIONOJ00HOCTH
[TOJTy4YEeHHBIX Pe3yJIbTaTOB

YMeHue omnepupoBaTh MOHATHUAMHU: (QHUrypa, TOYKA, OTPE30K, MpsiMas, JIyd,
lloMaHas, YroJ, MHOTOYTOJIbHUK, TpPEYroJbHHK, DPaBHOOCApPEHHBI U
[PAaBHOCTOPOHHHMI TPEYrOJIbHUKH, MPSIMOYTOJbHBIM TpPEYrojdbHUK, MEIUaHa,
OuCCeKTpUCa M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJbHHK, Mapajulesorpamm,
[POMO, MpPSIMOYTOJBHUK, KBaApaT, Tpameuusi; OKPYXKHOCTb, KpYr, KacaTellbHas;
3HAaKOMCTBO C TPOCTPAHCTBEHHBIMH (PUTypaMH; YMEHHE pelaTh 3a7add, B TOM|
Urcie M3 MOBCEAHEBHOM JKM3HM, HAa HAXOXKIACHHUE T'€OMETPHUYECKUX BEIMYUH C
[pUMEHEHHEM M3yYCHHBIX CBOMCTB GUryp M (pakToB

10

YMeHue ~— omepupoBaTh — MOHATHUSIMH:  PaBEHCTBO  (QUTYp,  PaBEHCTBO
TPEyrojIbHUKOB; MapaJUIe]IbHOCTh U MEPIEHAUKYIIAPHOCTD IPSIMBIX, YIOJI MEXY]
[PSIMBIMH, TIEPIEHINKYIISP, HAKJIOHHAs, MPOeKIMs, nojodue Guryp, mogo0HbIe
TPCYTrOJIbHUKHU, CUMMCTpPUA OTHOCHUTCIIBHO TOYKH u HpﬂMOfI; YMCHHC
[pacrio3HaBaTh PaBEHCTBO, CUMMETPHIO M MMojo0ue (Quryp, mnapamuieiabHOCTh U
[IEPIEHINKYISAPHOCTD NPSAMBIX B OKPYXKAIOIIEM MUPE

11

'YMeHHe onepupoBaTh MOHATUSAMH: JUTHHA, PACCTOSHHUE, Yrojl (BeJIMYMHA YTJIa,
CHHYC U KOCHHYC YIJIa TPEYroJIbHHUKA), TJIOMIAb; YMEHHE OIEHHWBATh Pa3Mepbl
[peIMETOB U OOBEKTOB B OKPYKAIOLIEM MHUpPE; YMEHHME MPUMEHSATH (OPMYJIbI
HCpI/IMeTpa 1 IUIoIaaun MHOFOerJ'IBHI/IKOB, JJINHBI OKPY)KHOCTI/I n I1uIomaau
Kpyra, oObeMa TPSMOYTOJBHOTO TMapajuieJienuneaa; YMEHHE MPUMEHSTh
MMPU3HAKKW PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHUKA,
Teopemy [ludaropa, TpuroHOMEeTpUYECKUE COOTHOIICHUS JIJISl BBIYUCIICHHS JTHH,
[pacCTOSIHUH, TUIOIIAACH

12

YMenue uzoOpaxkaTh IUIOCKHE (UTYpPHl U MX KOMOHMHALIMU, MPOCTPAHCTBEHHBIE
(burypsl OT pyKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJCTB MO TEKCTOBOMY HJIM CUMBOJIbHOMY OIHCAHUIO

13

YMeHue OIICpHUPOBATh IMOHATHUAMHU: IMPAMOYTOJIbHAsA CHUCTEMa KOOPAUWHAT,
KOOPAWHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BCACHNUEC BCKTOPA HA YHCIIO,
CKaJIIpHOC TMIPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIB30BAaTh BCKTOPBI U
KOOPAUWHATBI AJIA MNPCACTABJICHUA JaHHBIX W PCHICHUA 3aadd, B TOM YHCIIC H3
IPYTUX y‘{e6HLIX MMpcaAMCTOB U peaﬂbHOﬁ KHN3HU

14

YMenue OIICPHUPOBATL IIOHATUAMU: CTOJIOMKOBBIE U KpYroBbIC OUarpaMMbl,
Ta6J'II/II_[BI, cpeaHee apI/I(l)MeTI/I‘IeCKOC, MECAMaHa, HauOoIblIee U HaUMEHBIIEE
BHAUCHUA, pasMax 4YUCIIOBOI'O Ha6opa; YMCHHC U3BJICKATb, HHTCPIPECTUPOBATDH H|
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peoOpa3oBbIBaTh  MHPOPMALMIO, MPEJICTABICHHY0 B Ta0iaMumax M Ha
uarpaMmax, OTpa)karolllyl0 CBOMCTBA M XapaKTEPUCTUKU PEANIbHBIX MTPOLECCOB U
SIBJICHUH; YMEHHE PACIIO3HABAaTh U3MEHUYMBBIE BEJIMUMHBI B OKPY’KAIOLEM MUPE

15

YMeHue onepupoBaTh NOHATHSAMU: CIIy4aiHbIN OIBIT (CIy4YaiHbIM SKCIIEpUMEHT),
pIIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIM HCXOM) CIIyyallHOTrO OIBbITa, ciydaiHoe
COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHE HAXOAWUTh BEPOSITHOCTU CIIydalHBIX
COOBITHI B OMNBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHUE
pemaTh 3aJaud METOAOM OpraHM30BAHHOIO Iepedopa U C HCIOJIb30BaHHEM
[paBUIa YMHOXKEHHSI, YMEHHE OLIEHUBATh BEPOSITHOCTU pEaJIbHBIX COOBITHI U
SIBJICHUM, IIOHMMAaTh pPOJb IPAKTUYECKH JOCTOBEPHBIX M MaJIOBEPOSTHBIX|
COOBITUM B OKpY)XaloLleM MHpPE U B JKU3HH; 3HAKOMCTBO C IIOHATHUEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCEN U €r0 pojbio B
MacCOBBIX SIBJICHUSX

16

YMeHHne BbIOMpaTh MOAXOANIMN HW3YYCHHBIM METOJ IS DEIICHHs 3aJadu,
MPUBOAUTH MPUMEPhl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE W KU3HU,
pacro3HaBaTh MPOSBIIEHHE 3aKOHOB MAaTEMaTHKH B WCKYCCTBE, OIMCHIBATH
OTJICTTbHBIC  BBIJAIONIUECS pEe3yJbTaThl, TIOJYYCHHBIE B XOJ€ pPa3BUTHSA
MaTeMaTHKU KaK HAyKH, TPUBOJAUTH MPUMEPHl MaTEMaTHUUECKUX OTKPBITHH M MX

ABTOPOB B OTEUYECTBEHHOM U BCCMHpHOﬁ HCTOPpUH

Tabmuma 2

[Tepeuenn 251eMEHTOB coaepxkaHus, mpoBepsieMbix Ha OI'D
10 MaTeMaTHKE

Kox

[IpoBepsieMblIil HIEMEHT COAEpKAHUS

Urucna v BEIYMCICHUS

1.1

HaTypanLHHe " [ECJIbIC YuCia. HpI/I3HaKI/I JACIIUMOCTHU LCJIBIX YHUCCII

1.2

(OOBIKHOBEHHBIE M IECSITUYHBIE TPOOHU, MPOLIEHTHI, OECKOHEYHBIE IEPUOANIECKHIE APOOH

1.3

PaHI/IOHaHBHBIe qucia. ApI/I(bMeTI/I‘ICCKI/Ie ornecpanru ¢ pailMOHAJIbHBIMU YHUCJIAMHU

1.4

JleticTBuTenpHbIC Ynciia. ApuMETHIECKUE ONIEPAINH C ICHCTBUTEILHBIMUA YUCIIAMHU

1.5

[IpubmkeHHbIE BBIUMUCICHUS, TIPABWJIA OKPYTJICHUS, MPUKUAKA M OIEHKA PE3ysbTaTa)
BLIYUCIIECHUU

AnrebpanyecKue BbIpaKeHUS

2.1

bykBeHHbIE BbIpakeHHs (BbIPaKEHHS C TEPEMEHHBIMH )

2.2

CTereHn ¢ OCJIBIM IIOKa3aTCJICM. CreneHp ¢ palluOHAJIbHBIM IT1OKA3aTCJICM. CBoiicTBa
CTCIICHU

2.3

MHOTOYIEHBI

24

Anrebpanueckas 1poOb

2.5

ApudmeTndeckuii KOpeHb HaTypaibHOU creneHu. JleiictBus ¢ apudmernueckumu
KOpPHSIMH HATYPAJIBHON CTENIEHU

'YpaBHEHUS U HEPABEHCTBA

3.1

[{enbie 1 TpoOHO-panMOHaIbHBIC YpaBHEHUS. CUCTEMBI U COBOKYITHOCTH YPAaBHEHHI

3.2

HGHBIG u I[pO6HO—paI_[I/IOHaJ'IBHbIe HCPABCHCTBA. Cucrembl 1 COBOKYITHOCTH HCPABCHCTB

3.3

Perrenne TeKCTOBBIX 3aaa4

UuciaoBbie IIOCJICA0BATCIIbHOCTHU

4.1

HOCHGI{OB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJIaHUs MMOCIEI0BAaTEILHOCTEH
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4.2 |ApudmeTryeckas u reometpudeckas nporpeccun. Popmysia CIOXKHBIX MPOICHTOB
S |DyHKIMH
5.1.|@yukius, crmocodbl 3amanus ¢GyHkuuu. ['paduk dyakmun. O6IacTh ompeneieHus u
MHOKEeCTBO 3HaueHHi ¢yHkiuu. Hymu ¢ynknun. IIpomMexxyTKM 3HAKOMOCTOSHCTBA.
[IpoMeXyTkH MOHOTOHHOCTH (yHKIMH. MakcUMyMbl U MHUHUMYMBI (DYHKIHU.
HauGomnbiiee n HanMeHblIee 3HaYeHHe (QYHKIMU Ha MPOMEKYTKE
6 [KoopauHaTel Ha IPSAMON M TUIOCKOCTH
6.1 [KoopauHaTtHas npsiMast
6.2 |/lekapTOBBI KOOPAMHATHI HA IUIOCKOCTH
7 Ceometpus
7.1 [CeomeTpudeckre GUTYpPHI U HX CBOHWCTBA
7.2 [TpeyroiabpHUK
7.3 [IMHOTOYTOJIbHUKH
7.4 |OKpYKHOCTB U KPYT
7.5 [I3MepeHre reOMEeTPUUECKUX BETHUHH
7.6 |BekTOpHI HA TIIOCKOCTH
8 [BeposITHOCTh M CTAaTHCTHKA
8.1 |OnucarespHas CTaTUCTHKA
8.2 |BeposTHOCTH
8.3 [KomOuHaTOpHKa
8.4 MHuoecTBa
8.5 ['padnr

dopmMupyemMble COMATbHO-3HAYUMbIE U IIEHHOCTHbIE OTHOILIEHUSI.

LleneBble OPHEHTHPHI OMNpPENETIECHb B COOTBETCTBHUM C WHBAPUAHTHBIM COJEPKAaHHUEM
BOCITUTAHHUS o0y4Jarmuxcs Ha OCHOBE pOCCHICKHX 0a30BbBIX (TpaskmaHCKUX,
KOHCTUTYIIMOHAJIBHBIX) IIEHHOCTEH, OOECMEeYMBAIOT €IWHCTBO BOCHHUTAHUS, BOCIHHUTATEIBHOTO
MIPOCTPAHCTBA.

IlesreBbIe OPUEHTHPBI

1 I'paxxnanckoe BocnuTanue

3HAIOMIMMA W TPUHUMAIOIIMI CBOKO POCCHUHCKYIO TpaXIaHCKYH MPUHAICKHOCTD
(MIEHTUYHOCTh) B TIOJHKYJIbTYPHOM, MHOTOHAIIMOHATHPHOM W MHOTOKOH(ECCHOHATHHOM
POCCHIICKOM OOIIECTBE, B MUPOBOM COOOIIIECTBE;

MOHMMAIOIINI COMPUYACTHOCTH K IPOLIIIOMY, HAacTOsIIEMY U Oyaymiemy Hapona Poccun,
THICAYETIETHEH HUCTOPUU POCCHUUCKON TOCYIapCTBEHHOCTH Ha OCHOBE HMCTOPUYECKOTO
IIPOCBELIEHMSI, POCCUICKOT0 HAIIMOHAIBHOI'O UCTOPUYECKOIO CO3HAHMS;

MPOSBIISIONINI YBa)K€HUE K TOCYJapCTBEHHBIM cuMBoJaM Poccuu, npazqHukam;

MPOSIBIISIIONIMN  TOTOBHOCTh K BBIMIOJIHEHUIO O0Osi3aHHOCTEH TpaxaanuHa Poccuw,
peaM3aliyd CBOMX TPaXIAHCKUX IpaB M CBOOOJ MpU YBAKEHUU TpaB M CBOOOJ, 3aKOHHBIX
HUHTEPECOB IPYTUX JIIOJCH;

BBIPXKAIOUINI HenmpusiTHe J1I000H TUCKPUMHUHALIMY TPaXk/IaH, MPOSIBICHUNA SKCTPEMU3Ma,
TEeppOpU3Ma, KOPPYIIIMH B OOIIECTBE;

NPUHUMAIOIIMI yJacTHe B XKU3HHU Kilacca, o0meo0pa3oBaTeIbHONW OpraHW3alid, B TOM
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4KCJIE CAMOYIIPABJICHUHN, OPUEHTUPOBAHHBINA HA YYaCTHE B COLUAJILHO 3HAYUMOM NESATEIBHOCTH.

2 IlaTpuoTHYECKOE BOCIINTAHHE

CO3HAIONIMI CBOI0 HAIMOHAJIBHYIO, STHUYECKYIO MPHHAMIEKHOCTh, JIOOSIIUN CBOM
HapoJ, €ro Tpaaulliu, KyJbTypy;

MPOSIBIISIIOIINNA YBAaXKEHUE K UCTOPUUECKOMY M KYJIbTYPHOMY HacCJIEAUIO0 CBOETO U IPYTUX
Hapos1oB Poccun, cuMBoJiaM, Mpa3AHUKaM, NaMsATHUKAaM, TPaAUIUsAM HapOJ0B, MPOKUBAIOLIUX B
POIHOM CTpaHe;

MPOSIBJISIOIINN UHTEPEC K MO3HAHUIO POJHOIO SI3bIKA, HICTOPUHU U KYJIBTYPhI CBOEIO Kpas,
CBOEr0 Hapoja, Ipyrux HapoaoB Poccuu;

3HAIOLIMKM M yBaXKaroOIIUN JOCTYKEHMs Haweu PonnHsl — Poccun B Hayke, UCKYCCTBE,
CIIOpTE, TEXHOJIOTHSX, OOEBbIC TOJIBUTHU U TPYAOBBIE TOCTHXKCHHS, T€POEB M 3alUTHUKOB
OrteyecTBa B MPOILJIOM U COBPEMEHHOCTH;

MPUHUMAIOIINI y4acTHE B MEPONIPUATHAX NATPUOTHUECKOM HATTPABJICHHOCTH.

3 I[yXOBHO-HpaBCTBeHHOB BOCIIUTAHHUEC

3HAIOMMK W yBa)KAIOUIMKH  JyXOBHO-HPABCTBEHHYIO KYJBTYpY CBOEro Hapoja,
OpPUECHTUPOBAHHBI Ha [JyXOBHbIE LIEHHOCTM M HPABCTBEHHbIE HOPMBI Haponos Poccuw,
poccuiickoro oOmiecTBa B CHUTyal[MsIX HPaBCTBEHHOro BbIOOpa (¢ y4€TOM HalMOHAIBbHOM,
PEJIMTHMO3HON IPUHAJUIEKHOCTH);

BBIPQ)XAIOIIUN TOTOBHOCTh OILICHMBATh CBOE IIOBEJCHUE M IIOCTYIIKH, IIOBEJICHHE U
IIOCTYIIKU JPYTUX JIIOAEH C IO3ULUN TPAAULUMOHHBIX POCCUHCKHUX ITYXOBHO- HPaBCTBEHHBIX
LEHHOCTEN U HOPM C YUYETOM OCO3HAHUS MOCJIEICTBUM MOCTYIIKOB;

BBIPQXKAIOIIUN HENPUATHE AHTUTYMAHHBIX W ACOLUAIBbHBIX ITOCTYIIKOB, IIOBEACHMS,
IIPOTUBOpEYAILNX TPaAULHOHHBIM B PoccuM 1yXOBHO-HPaBCTBEHHBIM HOPMaM U LIECHHOCTSIM;

CO3HAIOUIMI COOTHOLIEHHE CBOOOABI W OTBETCTBEHHOCTH JIMYHOCTH B YCIIOBHSX
WH/IMBUAYAJIBHOTO M OOIIECTBEHHOTO MIPOCTPAHCTBA, 3HAYEHNUE U LIEHHOCTh MEXHAIIMOHAJIBHOTO,
MEXPETUTHO3HOTO COTJIacus JItoJiel, HapoZoB B Poccuu, ymeronuii o0maTbes ¢ JI0AbMU Pa3HbIX
HapoJ0B, BEPOUCIIOBEIAHUI;

MPOSIBJISIOIIUN  YBaKCHUE K CTAapIIMM, K POCCUHUCKMM TPAAULHMOHHBIM CEMEHHBIM
LIEHHOCTSAM, HHCTUTYTY Opaka Kak COI03y MYXXUMHBI U KEHILUHBI JJIs CO3JaHUs CEMbH, POXKICHHS
U BOCITMTAHMS JCTEH;

IIPOSBIAIOIUN MHTEPEC K YTEHHIO, K POOHOMY SA3BIKY, PYCCKOMY SI3BIKY W JIMTEPATypE
KaK 4aCTH JIyXOBHOHM KYJIbTYPbI CBOETO HapOa, POCCUHCKOr0 OOIIECTBA.

4 JcTeTHYECKOE BOCIIUTAHHUE

BI)Ipa)KaIOHII/Iﬁ IMOHUMAaHHWEC ICHHOCTHU OTCYCCTBCHHOI'O 1 MUPOBOT'O HCKYCCTBA, HAPOJHBIX
TpaJULMNA U HAPOAHOI'O TBOPUYECTBA B UCKYCCTBE;

HpO?[BJISIIOHH/Iﬁ SMOIOHNOHAJIbHO-9YYBCTBCHHYIO BOCIIPHUUMYUBOCTL K pPasHbIM BHUIaM
UCKYCCTBa, TPAIULMSIM U TBOPUECTBY CBOETO M JPYI'MX HApOJOB, IOHUMAaHHWE UX BIMSHUSA Ha
MOBEJICHUE JIIOJICH;

CO3HAIOUIMHA pPOJIb XYI0KECTBEHHOH KyJNbTyphl Kak CpeICTBa KOMMYHHMKAIlUd U
CaMOBBIpaXXCHUA B COBPCMCHHOM 06HIGCTBC, 3HAYCHUC HPABCTBCHHBIX HOPM, IIGHHOCTGfI,
TPaJULMNA B UICKYCCTBE;

OpI/IeHTI/IpOBaHHBII\/'I Ha CaMOBBIPAXXCHHEC B PA3HBIX BUAAX UCKYCCTBA, B XYJO0KCCTBECHHOM
TBOpPYECTBE.

@dusnyeckoe BOCIUTaHHUE, (OPMHUPOBAHUE KYJIBTYPHI 3A0POBbS M SMOLMOHAIBHOTO
Oyaromnonyyus:

MOHUMAIOIINI EHHOCTb JKU3HU, 3/J0POBbs M 0€30MaCHOCTH, 3HAUEHHUE JINYHBIX YCHIUI B
COXpPAaHEHHUU 3J0pOBBS, 3HAIOUIMN M COOMIOJAIOUINI MpaBuia O€30MacHOCTH, 0€30MacHOro
MOBEJICHUS, B TOM YHUCIIe B UH()OPMAIIMOHHOH CpeJie;

BBIPAXKAIOUINI YCTAaHOBKY Ha 3/10pOBBI 00pa3 KHM3HM (310pOBOE MHUTAHUE, COONIOICHNE
TUTUEHUYECKUX TpaBWJ, COAJTaHCUPOBAHHBIN DPEXUM 3aHATHH M OT/AbIXA, PETYSIPHYIO
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(u3UUECKyI0 aKTUBHOCTb);

NPOSIBISIONINN HENPUATHE BPEAHBIX IPHUBBIYEK (KYpEeHHS, YIOTPEOJEHUsS aJIKOTou,
HapKOTHKOB, UTPOBOW M MHBIX (POPM 3aBUCHUMOCTEH), MOHUMaHHE UX TOCIEACTBUH, Bpena JUIs
(GU3MYECKOTO U IICUXUYECKOTO 30POBbS;

YMEIOIIUH OCO3HaBaTh (U3MYECKOE M 3MOLMOHAIBHOE COCTOSHHE (CBOE M JAPYIHX
JFOJIEH), CTPEMSIILUICS YIPABIATH COOCTBEHHBIM SMOLMOHAIBHBIM COCTOSHHEM;

CMOCOOHBIN aaNTHPOBATBCS K MEHSIOIIMMCS COLMAIbHBIM, HH()OPMAIMOHHBIM U
HPUPOJTHBIM YCIIOBHUSIM, CTPECCOBBIM CHUTYAIIUSIM.

5 ®du3unyeckoe BOCIUTAHME

(bopMHUpOBaHKE KYJIbTYpPbI 340POBbSl M SMOLIMOHATIBHOTO 0J1aronoyyus:

OCpeKHO OTHOCSUIUHCA K (PU3NUYECKOMY 370pOBBIO, COONIOJAIONIMN OCHOBHBIC IpaBUia
3I0pOBOTO M Oe3omacHOro s ce0s W JAPYrux Jojed oOpa3a KH3HH, B TOM YHCJIC B
UHPOPMALIMOHHON Cpee;

BJIQJICIOIINY OCHOBHBIMH HAaBBIKAMHU JIMYHOW W OOINECTBCHHOW THTHEHBI, 0E30MaCHOTO
MOBEJICHUS B OBITY, IPUPOJE, OOIIECTBE;

OPUEHTUPOBAHHBIN Ha (U3NYECKOE PA3BUTHE C YUETOM BO3MOXKHOCTEH 3/10pOBbs, 3aHATHUS
(GU3KYIBTYPOU U CIOPTOM;

CO3HAIOIIMKA M NPUHUMAIOLIUMN CBOIO MOJIOBYIO NPUHAMJIEKHOCTh, COOTBETCTBYIOIIUE €M
ncuxo(u3nyecKre 1 MOBeJeHYECKHE 0COOEHHOCTH C YYETOM BO3pacTa.

6 TpynoBoe BocniuTanmue

YBaXKAIOLIUKN TPy, pe3yJIbTaThl CBOETO TPYAa, TPYIa IPYTHUX JIOACH; TPOSBISIONINNA
WHTEpEeC K MPAKTHIECKOMY H3YUYEHHIO POdECCHil U Tpyaa pa3IuvIHOTO pojia, B TOM YHUCIIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUII;

CO3HAIOUIMH BaKHOCTh TPYJOIOOHs, 00yueHUs! Tpyay, HAaKOIUICHUS HAaBBIKOB TPYIOBOIA
NESTENIbHOCTH Ha TMPOTSHXKEHUH >KU3HU /ISl YCIEIHOW NMpoQecCHOHANBbHON camopealu3ali B
pOCCUICKOM OOIIEeCTBE;

YYacTBYIOUIMM B peUIeHHH TPaKTUYeCKUX TPYIAOBBIX 1€, 3adad (B CeMbe,
00111e00pa3oBaTeIbHOM OpPraHU3allMi, CBOEW MECTHOCTH) TEXHOJIOTMUYECKOM U COIMaTbHOU
HAIpPaBJIEHHOCTH, CIOCOOHBIM HWHHUIMHPOBATh, IUIAHUPOBATh U CAMOCTOSATEIHHO BBIMOIHSTH
TaKoOro pojia eATeIbHOCTh;

BBIPAXKAIOUINII TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M TMOCTPOCHHUIO WHIMBUAYATHHON
TPACKTOPUU 06p3.30BaHI/I$I U )KU3HCHHBIX IIJIAaHOB C y‘-IéTOM JIMYHBIX U OGIJ.ICCTBCHHBIX HUHTCPCCOB,
MOTpeOHOCTEH.

7 IKoJ0rNYECKOe BOCIIUTAHUE

NOHUMAIOIIMI 3HaU€HHE U TJI00aJbHBIN XapakTep HKOJOTHYECKUX MpobieM, myTed Hx
pelleH s, 3HaYeHUE SKOJIOIMYECKON KYJIbTYpPbI UEJIOBEKa, OOIIECTBA;

CO3HAIOUIMI CBOIO OTBETCTBEHHOCTh KakK TIpa)<IaHUHA M TOTPEOHUTENsT B YCIOBMAX
B3aUMOCBSI3U IPUPOAHON, TEXHOJIOTHYECKON U COLIUAIBHOM Cpe;

BBIPAKAIOIINI AKTUBHOE HENPUATUE ACUCTBUM, IPUHOCALLUX BPE IPUPOJIE;
OPHUEHTHPOBAHHBIN Ha IPUMEHEHUE 3HAHUN €CTECTBEHHBIX M COLMAIIBHBIX HAYK JUIS PEIICHUS
3aJa4 B 00JIaCTH OXpaHbl IPUPO/IbI, TNIAHUPOBAHUS CBOUX MTOCTYIKOB U OLEHKH X BO3MOXKHBIX
MOCIIEACTBUN ISl OKPYKAIOLIEH CPEbL;

Y4acTBYIOIIMM B IPAKTUYECKOU JEATEIBbHOCTH SKOJIOTMYECKOW, IPUPOJIOOXPAHHOMN
HaIIPaBJICHHOCTH.

8 LleHHOCTH HAYYHOTO NNO3HAHHUS

BBIPA)KAIOUIMI MO3HABATEIIbHBIE MHTEPECHI B PAa3HBIX NPEAMETHBIX 00JacTAX € Y4ETOM
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WH/IMBUAYAIbHBIX HHTEPECOB, CIOCOOHOCTEH, JOCTHKEHHIA;

OPUEHTUPOBAHHBI B JEATENBHOCTH Ha HAay4Hble 3HaHMA O HPUPOAE U OOILIECTBE,
B3aUMOCBS35X YEJI0BEKA C IIPUPOJHON U COLUATIBHOM CPEeoi;

pPa3BUBAIOIIMKA HABBIKA HCIOJb30BAHUS DPA3IMYHBIX CPEICTB IIO3HAHMS, HAKOIUICHHS
3HaHUH O MHpe (A3BIKOBasl, YHTATENIbCKAs KyJbTypa, IESITeIbHOCTh B HH(OPMAIIMOHHOM,
unudpoBoii cpene);

JEMOHCTPHUPYIOIIUI HAaBBIKK HAOIIOEHUH, HAKOIUIEHUS ()aKTOB, OCMBICICHHUS ONBITA B
€CTECTBEHHOHAYYHOH M I'yMaHUTapHOM 00J1acTsAX MO3HAHUS, HCCIIEI0BATENbCKON 1€ TEIbHOCTH.

91




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 256233904371995990837526139856067300059550830107
Bnageney ®efnotosa Hatanba KpbeeHa

OeicTevTened C07.11.2025 no 07.11.2026



http://www.tcpdf.org

		2026-02-26T20:07:27+0500




