T'ocynapcTBeHHOe 010/1:KeTHOE 001I€00pa3oBaTe/ibHOE YUpeKIeHne
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Ha 3acepaHun
METOAMNYECKOro 00beanHEeHNS 3amecTuTenb anpekTopa OuvpekTop
yuuTtenen matemaTukm no YBP MBOY COLU Ne 318
MHOPMaTUKK
Mpotokon Ne 1 /Kaxunanum U.A./
OT «28 » aBrycta 2025r. /KpacHoBckas E.M./
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[TPUHATO

Ha 3acenannn
Ilemarornueckoro cosera

[TIpoTokon Ne 1 ot « 30 » aBrycra 2025 r.
Cankr-IlerepOypr
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INOACHUTEJIbBHAS 3AIINCKA



Anrebpa sBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrieynBaeT U3ydeHue IPYTux AUCHHUILTIH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJI MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazBute y oOyuaromuxcs Hay4YHBIX [PEJICTaBICHUM O MPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
IpPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIU MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOIO MHPOBO33PEHUSI M KAuecTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTalid B COBpeMEHHOM IudpoBoM oOmiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOH
JENCTBUS U BBIBOJBI, (OpMYyIUpPOBaTh yTBepkaeHUs. OCBOCHHE Kypca anreOpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOy4YaloluXcs: OHM HCHOJB3YIT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIeHNe M KOHKPETH3alUIo, abCTparupoBaHWE W aHAIOTHIO.
OOyueHnue anredpe MpeanosiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSITEIBHON JESITEIBHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITENIbHOE peIIeHUE 3ajJad  sBJseTcs — peaju3anuei
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeIbHO-METOAMYecKHe JTuHuH: «Yucna u
BBIUKCIICHUSY, «ANreOpandeckue BBIpKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHUM.
Kaxnas u3 3Tux conuepkaTelbHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSKEHUU TPEX JIeT
U3yYeHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €To JIMHUSMH. B Xo/e n3ydeHus: yaueOHOTO Kypca
00yJaromuMCs TPUXOAMUTCS JIOTUIECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHMYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYECKOTO
s3pika. CopeprKaTenbHOM U CTPYKTYPHON OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpay sBisieTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nUHMM «UMcaa M BBIUMCIEHUS» CIYKUT OCHOBOH JUIsl JlalbHEHIEro
U3y4eHHs] MAaTeMaTHKH, CIIOCOOCTBYET Pa3BUTUIO y OOYyYaroIMXCs JOIMYECKOrO MBIIIJICHHUS,
(bOpMHPOBAHUIO YMEHHsSI TIOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOAMMBIX ISl TTOBCEHEBHOHN KM3HHU. Pa3BUTHE MOHITHA O YHCIE HAa YpPOBHE
OCHOBHOT'O 00Ilero oO0pa3oBaHHsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIIAMH,
(dbopMHpOBaHUEM MPEJCTABICHUNA O JEMCTBUTENLHOM YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IieMy 00pa30BaHHUIO.

Conepkanne JBYX aireOpamvecKux JHHUH — «AJTeOpandeckue BBIPAXKEHUS» U
«YpaBHEHHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYeCKOro amnmapaTra, HEeoOXOIUMOIro JJs peIleHUs 3ajJad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
yueOHBI  MaTepuan TIpPYNNHPYETCss BOKPYT  palMOHAIBHBIX  BBIpaXEHUH.  Auredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK S3bIKa JUIS MOCTPOSHHS] MaTEMAaTUYECKUX MOJETIeH,
OTKCAHMs MPOLECCOB U SIBICHUH peabHOro Mupa. B 3amaun oOyueHus aaredpe BXOIAT Takke
JanbHEeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOJUMOIO, B YaCTHOCTH, MJIs
OCBOEHHUSI Kypca UHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCYXKICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.



Copepxanne  (QyHKIMOHAIbHO-TpadUYEeCKOW JIMHMM  HAlENeHO Ha  [OJIy4eHHe
00yJarmuMuUCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKON MOJETH NIl OMUCAHUS
U UCCIICZIOBAaHMS PAa3HOOOPA3HBIX INPOLIECCOB M SBICHUI B mpupone u odmectBe. M3ydenue
MaTepuana CrocoOCTBYeT pAa3BUTHIO Y OOYYaIOIIMXCS YMEHHS HCIONb30BaTh pPa3InyHbIe
BBIPA3UTEIbHBIE CPENICTBA S3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHUT BKJIaJ] B )OPMHPOBAHUE MPEICTABICHUNA O PO MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUN
U KYJIbTYpHI.

CormacHo yueOHOMY IUIaHy B 7-9 KjaccaxX H3y4yaeTcss y4deOHBIM Kypc «Auredpay,
KOTOpPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieiibl coAepkaHus: «YUucia U BBIYMCICHUS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUNY.

Ha usydenue yueHoro kypca «Anredpa» orBoaurcsa 306 yacos: B 7 kiacce — 102 vaca (3

yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Hegenmo), B 9 kimacce — 102 4gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHbIE MU JECATUYHBIE, MEPEXOoA OT OAHON (GopMbl 3amucu Apoled K
apyroi. IloHsATHe panMoOHaIbHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPAJOYNBAHNE PALMOHAIBHBIX
yrcen. ApudMeTHuecKkue NeHCTBUS C pallMOHAIBHBIMU YHMCIaMu. PemieHne 3amad u3 peaibHOM
NPaKTUKU Ha YacTH, Ha APOOH.

CremneHp ¢ HaTypallbHBIM IOKa3aTeJIEM: ONPEIEJICHNE, IPe0Opa30BaHUE BBIPAKEHUI Ha
OCHOBE OINpE/EICHHUs, 3aiCh 00IbIINX YKcen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
JpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Ja4ul Ha IPOLIEHTHI, PELIEHNE 3aJau U3 pealbHOU
IPAKTUKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HaTYPAJIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NIpsiMasi U 00paTHas MPOIOPLUOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOIMyCTUMBbIE 3HA4YECHUS
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYJIHI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, MpaBUIa NPeoOpa3oBaHus CyMM M NPOU3BENIEHHH, MpaBuia PACKPBITUS CKOOOK U
IIPUBEIEHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnowieHsl 1 MHOrowieHsl. Crenenb MHOrouieHa. Cll0)KeHHE, BBIUUTAHUE, YMHOKEHUE
MHOTOWICHOB. DOpMyIIbl COKPAIIEHHOIO YMHOMKEHHs: KBagpaT CyMMBbl M KBaJIpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHHUsI M HEpABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHUs, MIpaBUia MpeoOpa3oBaHUs YpaBHEHMs, paBHOCHIBHOCTh
YpaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. Pemnienue
TEKCTOBBIX 3aJa4 C TIOMOIIbIO YPABHEHHH.

JluHeliHOe ypaBHEHHE C ABYMS NEpeMEeHHBbIMH U ero rpaduk. Cucrema JByX JTMHEHHBIX
ypaBHEHUW C JBYMsI TIepeMEHHBIMHU. PeleHue cucteM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.
IIpumepsl penieHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBI CUCTEM YPaBHEHMI.

DOyHKIUH

Koopaunara Toukn Ha npsimoi. UucinoBble mpoMexyTku. PaccrosiHue Mexay AByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[IpsimoyronbHasi cucremMa KoopauHatT, ocu Ox u Oy. AOcuucca U OpauHaTa TOYKH Ha
KoOpAMHATHON miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lonsartue ¢ynkumuu. ['padpuk  Pynknuu. CpoiicTBa  QyHKIMIA.
Jluneitnast pynkuus, e€ rpapuk. ['paduk pynkuuu y = [x|. ['paduueckoe pemenune JIUHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHU.

8 KJIACC

Yuciaa 1 BLIYMCTIEHUS

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dYHcie. JlecaTuunbie
MPUOJIMKEHUST UPPAIMOHATIBHBIX uncesl. CBOWCTBa apu(PMETHUECKUX KBaIpaTHBIX KOPHEH M MX
NPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKCHHUNM W BBIYHCICHUSAM. JleHCTBUTEIbHBIE
YuclIa.

CreneHb C 1eNbIM MoKa3aTesneM U €€ cBoiicTBa. CTaHIapTHAs 3aMKCh YUCIa.



Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanmyeckod npobu. CroxxeHue,
BBIUUTAHNE, YMHOKEHHE, JIeJICHUEe airedpanueckux ApoOeil. PammonanbHble BBIpaXKEHUS M HX
peoOpazoBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHMHBIM M KBaapaTtHbIM. [lpocteiimme apoOHO-
paloHaIbHbIE YpaBHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHHH C JBYyMs INEpEMEHHBIMU. [IpuMepbl pemieHHs CUCTEM HEIMHEWHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeElHbIE HepaBeHCTBA € OIHOM IepeMeHHOW. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUUHA

[Toustue ¢pynkuuu. OGNacTh ONpeaesIeHUs] 1 MHOXXECTBO 3HaueHUH (yHkiuu. CriocoObl
3agaHus QYHKIIHA.

I'padux Pynxmun. UYrenue cpoicTB ¢(yHKIMH 1o e€ rpaduky. Ilpumepsr rpadukos
(GYHKIMH, OTpa)arolyX peaibHble IPOLECCHI.

@DyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPOINOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpapukn. OynkuEy y = x2, y = x3, y = VX, y=|x|. Tpadudueckoe peliecHne ypaBHEHHI U CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4Kcia, UppallMOHAIbHbBIE YUCIA, KOHEUHbIE U OECKOHEUHbIE NECSITUYHbBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACWCTBUTENbHBbIE YHCIA KaK OECKOHEYHbIE
JIecsATHUUHble  JOpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHeHUE JEeWCTBUTENBHBIX 4HCElN, apu(MeTHUecKue ACUCTBUS C JEHCTBUTEIBHBIMU
qHCIIaMHU.

Pa3mepsl 0OBEKTOB OKpYXKAlOIIEr0 MHpA, IIUTENBHOCTH IPOILIECCOB B OKPYKAIOIIEM
MHUpE.

[TpubnmxEéHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue Yuced.
[Tpukuaka v OLEeHKa pe3yIbTaTOB BEIUNCICHHM.

YpaBHeHHsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. Penienne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHnue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKHUTEIIH.

Penrenue JTPOOHO-PAIIMOHATIEHBIX YpaBHEHUH. Pemmenne TEKCTOBEIX 3a1a4
areOpanyecKuM METOIOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YPaBHEHHH ¢ ABYMs IIEPEMECHHBIMU. PelleHne cuCTeM IBYX YpPaBHEHMH, OAHO M3 KOTOPBIX
JUHEHHOe, a Ipyroe — BTOpo# cremneHu. | padudeckas MHTEpIIpeTaIius CUCTEMbl YpPaBHEHHUH C
JBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CrocoOoOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JMHEHHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOW. PeleHue cucteM JMHEHWHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHOW. KBaapaTHele HepaBeHCTBa. ['paduueckas WHTEpIpeTaIus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATH BEPITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduku Gpyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| u ux cBoiicTna.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

[TonsiTue 4KMCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyrioit u popMyIIoi n-TO YIeHa.

Apudmernueckass U reomerpuueckas — mnporpeccur.  Dopmynbl  n-ro  4djIeHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyYMMBI IIEPBBIX 71 YJICHOB.

N300pakeHre WIEHOB apu(METHUECKOW M TeOMETPUYECKOH MPOrpeccuid TOYKaMu Ha
KOOPJAMHATHOU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA POCT. CII0KHBIE MPOIIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuyHoOCTHBIE Ppe3yJbTaThl OCBOCHHUS MIpOrpaMMbl y4eOHOro Kypca «Aunredpay
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHME:

IIPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HACTOSILIEMY POCCHUHCKONM MaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSAM POCCHICKMX MaTeMaTUKOB W POCCHUHCKON
MaTeMaTUYeCKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpaxIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO O0sI3aHHOCTEH TIpakJaHMHA M pealn3alud ero Impas,
NPEJCTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPa)kJTaHCKOTO oOIIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKHUX MpOOJieM, CBSI3aHHBIX C NMPAKTUYECKUM NPUMEHEHUEM JOCTHXKEHHUH
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3THUYECKHUX IIPUHILIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJad MaTeMaTH4eCcKOu
HaNpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTHYECKOIo 0Opa30BaHUs HA MPOTSHKEHUU BCEH
KHU3HU VI YCIEITHON Mpo(ecCHOHANIBHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUH OOpa3oBaHUA U
’KU3HEHHBIX MJIAHOB C YUETOM JIMYHBIX NHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTMYECKOE BOCIMTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUH, pacCyKIeHUIN, YMEHUIO BUJETh MAaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIlMEeH B NEATEIHHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI W OOIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HaykKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JUIsl Pa3BUTHUS IUBHIIN3AIIUH, OBJIAICHUEM SI3bIKOM MaTEeMaTHKU U MaTeMaTHYECKOM
KyJIbTYpOH Kak CpEICTBOM TIIO3HAHUS MHUpA, OBJAZACHUEM MPOCTEHIIMMH HaBBIKAMHU
HCCJIEIOBATENIbCKOM 1eATEIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (OpPMHpPOBAHHE  KYJIbTYPbl  310POBbSA M
IMOLMOHAJIBLHOTO 0JIAronoIy4usi:

FOTOBHOCTBIO NPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax CBOErO 3J0POBbs,
BEJICHUS 3[I0POBOTO 00pa3a >XKM3HU (370pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHNA U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBBIKa peIeKcHu,
MpU3HAHHEM CBOETO IpaBa Ha OIIMOKY U TAaKOT'o )K€ MpaBa JIPyroro 4eJioBeKa;

7) 3K0JI0rH4YecKoe BOCIUTAHUE:

OpUEHTAallMEe Ha NMPUMEHEHUE MaTeMaTHYECKMX 3HAHUM JUIsl pellieHus 3ajad B obsactu
COXPaHHOCTH OKpY)KAloIIeW cpenpl, IJIaHUPOBAaHUS IOCTYIKOB M OLEHKM MX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaloLIel cpeibl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa SKOJIOTHYEeCKHX
npo0JieM U myTel X pelieHus;

8) aganTanmusa K H3MEHAIMMCS YCI0BHAM COLUAILHON M IPUPOAHOI cpelbl:

TFOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO JeSTeNIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS y JPYTHX
JI0JIel, MpuoOpeTaTh B COBMECTHOW NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OIbITA JIPYTHX;

HEOO0XOIUMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJIECH,
MOHSITHSI, TUIIOTE3bI 00 00BEKTaxX M SIBICHUSAX, B TOM YHUCJIE PaHEe HEU3BECTHBIX, OCO3HABATH
neduIUThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMIO0, BOCHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHHUMAEMBbIE PELICHUS U
neicTBus, GOPMYIUPOBATH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIBIT.

METANPEIAMETHBIE PE3YJIbTATbHI

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUSA

ba3oBble JlornyecKue AeicTBUA:

® BBIBIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKM MaTeMaTHYEeCKUX OOBEKTOB,
MOHATHUI, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHATUH,
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KiIacCU(UKALUU, OCHOBaHMS 151 00001IeHus
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOTO aHAIN3a;

e BOCIPUHHMMATh, (POPMYIUpPOBaTh U MPEOOPa30BBIBATH CYXKJIEHUS: YTBEPAUTEIbHBIC U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIBIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUUS B (paKTax,
JTaHHBIX, HAOMIOACHMUSIX W YTBEPXKACHUSX, MpeljiaraTh KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUYUH;

e JlefaTh BBIBOJIbI C HMCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30bupaTh JOKa3aTeJbCTBA MaTEMaTHMYECKUX YTBEpPXKIEHUM (TpsMble U OT
IPOTHBHOTO), IIPOBOJUTH CaMOCTOSITENIEHO HECJIOXKHBIE  JOKa3aTeJIbCTBA
MaTeMaTU4ecKuX (HaKToOB, BBICTpAaUBaTh apryMEHTAlMIO, MPUBOAMTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHHUS;

e BEIOMpaTh Crmoco0 pemnieHUs y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BapHaHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAUIMNA ¢ Y4ETOM CaMOCTOSATENBHO BBIAEIEHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® 1CIOJNB30BaThb  BOIPOCHI  KAaK  MCCIEAOBAaTENbCKUH  MHCTPYMEHT  IIO3HAHMS,

dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npobiemy,



CaMOCTOSITCNIFHO  YCTAaHABIMBATh HMCKOMOE M JaHHOe, (OPMHpPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHCE;

HpOBOI[I/ITI: II0 CaMOCTOATCIBbHO COCTaBJ'IeHHOMy HJIaHy HCCHO)KHbIﬁ BKCHepI/IMCHT,
HeOOJIBIIIOE KCCICJAOBAHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYECKOI'O
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

CaMOCTOSITENILHO ~ (pOPMYJIUPOBaTh O0OOMIEHUS W  BBIBOABI 110  pe3y/IbTaTaM
POBEIEHHOTO HAOIIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKXKE BBIIBUTATH MPEATIONOKEHUS
0 €ro pa3BI/ITI/II/I B HOBBIX yCHOBI/ISIX.

PabGora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAILIUU, JAHHBIX, HEOOXOIUMBIX
JUTSL pEIICHUs 3a/1a4H;

BbIOHpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BbIOUpaTh (hOpMy MpeAcTaBiIeHUs HUHPOPMALIMK U WIUTIOCTPUPOBATH pelIaeMble 3a7aun
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAJAEKHOCTh MH(POPMAIUH 10 KPUTEPUSAM, MPEITI0KEHHBIM YUUTEIEM WU
chopMyITUPOBAaHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le JelcTBUA:

BOCIIPHHUMATh U ()OPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCIOBUSMHU H LEISIMHU
oOIeHus1, SICHO, TOYHO, I'PAaMOTHO BBIPAKaThb CBOIO TOYKY 3pEHMSI B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
MIOJIyYEHHBIH PE3yJIbTAaT;

B X0/ 00CYKJIEHHsI 33/1aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBbI, TPOOJIEMBI,
pelmaeMoi  3a7aud, BBICKa3blBaThb WJAEH, HALEJICHHBIE HAa IOUCK pPEIICHHS,
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMHU JPYrMX YYacTHUKOB JHAaJIora,
0oOHapyXHUBaTh pa3IMuue U CXOJICTBO MO3UIIHI, B KOPPEKTHOI hopme GpopMyIrpoBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

MPEJICTaBIIATh PE3yNbTaThl PEUICHUs 3a7aud, IKCIEPUMEHTA, UCCIEA0BaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAlUH U
0COOEHHOCTEH ayTUTOPUH;

NOHUMAaTh M MCIIOJb30BaTh NMPEHMYILECTBA KOMAaHIHON M MHAMBUAYaTbHOW pabOTHI
IIPU pelIeHNnN y4eOHbIX MaTeMaTHUECKHX 3aj1ay;

IIPUHUMATH 11€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATH OPTaHU3ALMI0 COBMECTHOMN
paboThl, pacmpenensTb BHUIbI padOT, JOrOBapUBaThCS, O0OCYXAaTh MpoLEcC U
pe3ynbTaT paboThl, 000011aTh MHEHHST HECKOIBKUX JTFOJICH;

y4yacTBOBaTh B TpYNINOBBIX (opmax palboThl (00CYXkAeHHS, OOMEH MHEHMSIMH,
MO3TOBbI€ IITYPMbI U JIPYTHE), BHIIOJIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICHCTBUS C APYTUMU YJ€HAMH KOMAaH[Ibl, OLICHUBATh KaueCTBO CBOErO BKJIaJa B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHble YHHBepPCcaJbHbIe YUeOHbIE 1eliCTBHUS
Camoopranu3amnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aIrOPUTM pELIEHHs 3ajaud (WIM €ro 4acTb),
BBIOMpPATh C€Hoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(OpMAITHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:



® BIAJCTh CIOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pPe3yabTaTa PeICHUS
MaTeMaTHUYeCKOM 3aJ1auH;

® [IPEIBUAECTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUH 3a7a4d, BHOCUTH
KOPPEKTUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJICHHBIX TPYJIHOCTEH;

® OLEHHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MOCTABICHHOW LEIU U YCIOBHUSIM,
OOBSCHATh TNPUYMHBI JOCTHIKEHUS WJIM HEAOCTIIKCHUS IIeIH, HaXOIUTh OIIHOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenus B 7 kJjacce 0OydaroLuiics MOJYyYUT CIELyHOIIUE MpeAMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHUSA

BeImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaYeHMs YMCIOBBIX BBIPAKEHWH, MPUMEHATh Pa3HOOOpA3HbIE CIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAKECHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE IPOOH.

[Tepexoaute OT OJHOM (HOPMBI 3amMCU YKMCEN K APYroi (mpeodpa3zoBbIBaTh JIECATUUYHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTHM B OECKOHEUYHYIO
JECSTUYHYIO IpO0B).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uucna.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BbIpaXCHUI. BBIMOMHATE AEHCTBUS CO CTENIEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIEHUEM BEJIWYMH,
IIPONOPLUUOHAIIEHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YIbTAThl PEIICHUS 3a7a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpuBaeMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb30Bath anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS yuyeOHOT0 MaTepuana.

HaxoauTs 3HaueHus: OyKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BoimonHaTe npeobpazoBaHus LENOr0 BbIPaXEHHUs] B MHOTOWIEH MPUBEAECHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOYIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyiecTBIATh pa3ioKEeHNE MHOTOWIEHOB Ha MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOXKUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpamEHHOTro
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB Ui pEUIeHHs pa3MyHbIX 3a1ad U3
MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAILHON ITPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTEMEHEN C HATYPaJbHBIMH MOKA3aTeNIIMHU JUIsl TpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemiars nuHeElHBbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHsIS MpaBuia Mmepexoaa oT
UCXOJHOIO YypaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsATh, SBJISETCS U YUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U UX CUCTEM.



[TonGupath mpuUMepsI ap YKce, ABISIOIUXCS PEIIeHHEeM JHHEHHOT0 ypaBHEHUS C IBYMS
MIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JUHEWHOTO YpaBHEHHUS C JABYMs
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pematps cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpagu4ecKy.

CocraBiATh M pellaTh JUHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX ypaBHEHUH IO
YCIOBUIO 3a/ladl, HWHTEPIPETUPOBATh B COOTBETCTBHMM C KOHTEKCTOM 33Jaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxarb Ha KOOPAMHATHOW NPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YMCIOBBIE IPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OtMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduxu nuHedHbIX QyHkuid. Ctpouts rpaduk GyHKINU y = [X|.

OnuceiBaTh € NOMOIIBIO (DYHKIMHA H3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOPOCTb, Bp€Ms, pacCTOSHHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJAUTEIBHOCTD, BPEMS,
00bEM paboTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[NornmaTh rpaduveckuii crocod MpeACTaBICHUS W aHANW3a UHPOPMALUHU, U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPA(QUKOB PEATbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoHmy oOyuenus B 8 KJjacce oOyd4aromuiicss MOJIYYUT CIEAYIOIIUE MpeIMEeTHbIC
pe3ynbTaThl:

Yucia ¥ BbIYHMCIEHUSA

Hcnonp3oBaTh HauyanbHbIE MPEJICTaBICHUS O MHOXECTBE JACWCTBUTEIBHBIX YHCEN JUIs
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYHCICHUHN, H300pa)kaTh EHCTBUTENBHBIE YWCIA TOYKAMHU Ha
KOOPJMHATHOM IIPSIMOA.

[IpumensaTs mnoHsATHE apu(PMETHYECKOro KBaJpPaTHOIO KOPHSA, HAaXOJIUTh KBaJpaTHBIE
KOPHM, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJIbKYJISATOP, BBIMOIHATH IPeoOpa3oBaHMsl BbIpaKEHUH,
coJlepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yysl CBONCTBA KOPHEH.

Hcnonb3oBate 3amucu OONBIIMX W MajbIX YHMCEN C MOMOUIbIO JECATUYHBIX ApoOeil u
crenenel yucina 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpyuMeHsATh TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBINOIHATH MpeoOpa3oBaHuUs
BBIPAXEHUI, CONEPIKALUX CTEIIEHU C LIETIBIM [TOKA3aTEIEM.

BbINOMHATE TOXIECTBEHHBIE NPEoOpa3OBaHUsl PALMOHAIBHBIX BBIPAKEHMH HA OCHOBE
MpaBWJI AEMCTBUM HaJ MHOTOWIEHAMH U alreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensaTp mpeoOpa3oBaHUs BBIPAKECHUN s pEHICHHUS pPA3IW4YHBIX 33a7ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTHKU.

YpaBHeHHsI M HEPABEHCTBA

Pemiate nuHeliHble, KBapaTHbIE YPABHEHUS U pallMOHAIbHBIE YPABHEHUS, CBOASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

[IpoBOIUTH MpOCTEUIIINE UCCIIEIOBAaHUS YPAaBHEHUN U CUCTEM YpPaBHEHHUH, B TOM YHCIIE C
NpPUMEHEHHEM TrpapUuecKux IMpeacTaBiIeHU (ycTaHaBIMBaTh, MMEET JIM YPaBHEHHE WU
CUCTEMA YPaBHEHMH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoautb OT ciaoBecHOW (GOPMYIHMPOBKHM 3adaydl K e€ anreOpanyeckod MOJAETH C
MOMOIIbIO  COCTaBJIEHUSI YypPAaBHEHHUS WJIM CHUCTEMbl ypaBHEHHWH, HWHTEPHPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l NIOJIyYEHHBIN PE3YJIbTAT.



[TprMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLIEHKHU, pellIaTh JIUHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh Ipa(UUYEcKyl0 WILTIOCTPALIUIO
MHOX€ECTBa PELICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonumMaTh ¥ WCHONB30BaTh  (DYHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpENessATh 3HAaueHHWe (QYHKLUMU 0 3HAYEHUIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKLUH 110 €€ TrpaduKy.

Crpoutsb rpaduku 7eMeHTApHbIX (GYHKINN BUA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, ONHCHIBATH CBOICTBA YHCIOBOH (YHKIMHA 1O €&
rpaduky.

K koHiy oOyuenus B 9 kuacce oOydaroluiics MOJYy4YUT CJELyHOIIUE MpeAMETHbIE
pe3yJbTaThI:

Yucjia ¥ BBIYUCIEHHSA

CpaBHHBATh U YIOPSIOUYMBATH PAlHOHATIEHBIC M HPPALIOHAIEHBIC YHCIIA.

BeimonuaTe apudmMeTrueckue AeHCTBUS C pallMOHAJbHBIMU YHMCIAMHU, COYETasi YCTHbIE U
HNUCbMEHHBIE IPUEMBI, BBITIOIHITH BEIYUCICHHS ¢ UPPALIMOHATIBHBIMH YHCIaMHU.

Haxoxute 3HaueHMs cTemeHel ¢ HeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYUCIIATh 3HAYCHUS
YHCIIOBBIX BBIPA)KEHHI.

OKpyrisiTh JE€HCTBUTEIbHBIC YHMCIIA, BBINOJIHATH MPUKUAKY pe3yjbTaTa BBIYMCICHHH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHBIE ¥ KBaJpaTHbIE YypaBHEHHS, YpPaBHEHHs, CBOJIIMECS K HHM,
npocTeime ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C IBYMS NEPEMEHHBIMH U CHCTEMBI JBYX
YPaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISETCS TUHEHHBIM.

Pemrate TekcToBBIe 3amaum  anreOpandecKMM CHOCcOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU.

[TpoBoauTH MpoCTEIIME UCCIeIOBAaHNS YPABHEHUH U CUCTEM YpaBHEHUI, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHUE WU
crcTeMa YpaBHEHUI pelIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemrate nmHeiiHBIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb pEUICHHE
HEpaBEHCTB HAa YMCJIOBOU MPAMOIL, 3aITUCBHIBATh pEIIEHUE C TTOMOIIBIO CUMBOJIOB.

Pemate cuctembl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJ[paTHOE HEPABEHCTBO, W300pakaTh pEIICHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW MPSIMOW,
3aIUCHIBATh PEIICHHE C TIOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA MPU PELICHUH Pa3IMYHBIX 3a/1a4.

DOyHKIUHA

Pacmo3HaBaTh QyHKITNHN W3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACTIONOKEHHUE HA

KOOPJMHATHOM TIJIOCKOCTH TpadukoB GYHKIMKA BUAA: y = kx, y = kx + b, y = k/x, y = ax2 + bx +

G y=x3,y= Vx, y = |x|, B 3aBuCHMOCTH OT 3HauYeHU KOIP(HUIUEHTOB, OMUCHIBATH CBOMCTBA

GyHKUINH.

Ctpouth U u300pa’kaTh CXEeMaTHYECKH IpadUKH KBaJApaTUUHBIX (YHKIUI, OMHCHIBATH
CBOMCTBA KBaJPATHYHBIX (PYHKITUHU 110 UX rpaduKam.

PacrioznaBate  kBampatuuHyro (QyHKOIHIO 10  Qopmyne, NPUBOAUTH  IPUMEPHI
KBAJIPATHYHBIX (DYHKIUI U3 peaTbHOU KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOC/I€10BATEILHOCTH H POrpeccuu

Pacno3naBaTh apuMEeTHUECKYI0 U T€OMETPUYECKYIO MPOTPECCUU MPHU Pa3HBIX Crocodax
3a/1aHusl.



BBINOTHATE BBIYUCIECHUS C HCIOJb30BaHUEM (QOpPMYJT N-ro wieHa apudmeTrnyeckor u
reOMETPUUYECKON MPOrPeCCHil, CyMMBbI MIEPBBIX N YJIEHOB.

N3006paxarh 4ieHbl MOCIEeI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOMN MIIOCKOCTH.

Pemarn 3a4a4yu, CBA3aHHBIC C YHCIIOBBIMHU ITOCICAOBATCIBHOCTAMMK, B TOM 4YHCIIC 3adaydyud
U3 pealbHOM JKU3HHU (C MCIIOIb30BAHUEM KAITBKYISITOPA, IU(POBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM uugpoBbie
Ne /o P Kontpoabnbie  IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 B 21 1
PIPDRCHUA, TOHIACCTRA, YPABHCHHIA https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 OyHKIMU 12 1
YHIEH https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 11 1
CrermneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM hitps://m.edsoo.rw/7E4 15690
4 MHorousneHsl 25 3 bubmmorera [TOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
5 (O] 10 1
OPMYJIbT COKPATICHHOROTO yMHOMCHHIA https://m.edsoo.ru/7f415b90
N N bubmuorexa [JOK
6 16 1
CHCTeMBI JIMHCHHBIX yPaBHCHU i https://m.edsoo.ru/7f415b90
7 [ToBTOpeHue u 06001IIeHIE 7 1
OBUIEE KOJIMYECTBO YACOB I10 102 g 0

[NPOTPAMME




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBaaparHueie KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [ToBTOpEeHune u 06061IeHNE 6 1
BTOpeHHe i HHeHH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




9 KUIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Berunciienus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f419d08
bu6mmoreka IIOK
1 1
> Pynkin 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
1 1
6 YucroBble OCIE0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Koan4yecTBO 4acoB
Mpaxruse  Jara DJIeKTPOHHBbIE HU(PPOBLIE
Ne i/ Tema ypoka KonTpoJabHbie oOpa3oBaTe/ibHbIE
Bcero cKHe H3yYeHUs
paﬁoTbl pecypchl
padoThI

| ﬂOBTOpeHMUe «BbluMCNEHME 3HAYEHUI X Bu6nnoteka LIOK
BbIPAKEHUN» https://m.edsoo.ru/7f426d1e

2 PaunoHanbHble yncna 1 Bubnunoteka LLOK
https://m.edsoo.ru/7f426d1e

3 PaunoHanbHble yncna 1 Bubnunoteka LLOK
https://m.edsoo.ru/7f426d1e

4 Yucnosble BblpaxKeHna | Bubnunoteka LLOK
https://m.edsoo.ru/7f426d1e

5 Yucnosble BblpaXkeHUA 1 Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e

6 BbiparkeHuA ¢ nepemeHHbIMK 1 Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e

7 BbiparkeHuA c nepemMeHHbIMU 1 Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e

g CpaBHeHMe 3HauYeHMI BblpaXkeHn 1 Bubanoteka LLOK
https://m.edsoo.ru/7f426d1e

9 CpaBHeHMe 3HauYeHMI BblpaXkeHn | Bubanoteka LLOK
https://m.edsoo.ru/7f426d1e

10 CBolicTBa AEWCTBUI Hajd YnCcNamm | Bubnumoteka LLOK

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




CBolicTBa AEMCTBUI Haj YncNamm

Bubanoteka LLOK

11
https://m.edsoo.ru/7f426d1e
ToxkpectBa. TOXKAECTBEHHbIE
12 npeobpa3oBaHMA BblpaxKeHWU
Toxpectsa. ToXKAaeCTBeHHble Bu6morexa [[OK
13 NpeobpasoBaHmA BblpameHHit https://m.edsoo.ru/7f4211de
1 YpaBHEHUE N ero KopHU bu6nmorexa LIOK
https://m.edsoo.ru/7f421382
15 YpaBHEHUE U ero KopHU bu6nmorexa LIOK
https://m.edsoo.ru/7f426d1e
JInHeliHoe ypaBHEHWE C O4HOM Bu6miorexa [JOK
16 y
NEPEMEHHOM https://m.edsoo.ru/7f42154e
JInHeliHoe ypaBHEHWE C O4HOM Bu6muorexa [JOK
17 i
MEpPEMEHHOM https://m.edsoo.ru/7f4218be
JInHeHoe ypaBHeHWe C 0gHOM Bu6nmoreka LIOK
18 i
nepemeHHou https://m.edsoo.ru/7f426d1e
PelweHue 3aga4 c nomoLbio BubanoTexa LIOK
19 Y
ypasHeHuu https://m.edsoo.ru/7f426d1e
20 PeweHune 3aga4 ¢ nomoubio Bubnumoteka LLOK
ypaBHEHU https://m.edsoo.ru/7f426d1e
KoHTponbHaA paboTa no teme " EUG LIOK
nbnmoteka
21 Bripaxenus, ToXKI€CTBa,
P ., 8 https://m.edsoo.ru/7f426d1e
YpaBHEHUS
Bubnumoteka LLOK
22 Yucnosblie NPOMANKYTKN

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




Y70 TaKkoe PyHKUMA

Bubanoteka LLOK

23
https://m.edsoo.ru/7f426d1e
BbluncneHne 3HauYeHU GyHKLMM No BubnmoTea LIOK
24
dopmyne https://m.edsoo.ru/7f426d1e
55 Ipaduku byHKUMI bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
26 IpaduKu byHKUMI bubnmoteka LLOK
https://m.edsoo.ru/7f426d1e
97 paduK PpyHKUMM Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
Mpamas NpPonopLUMOHaNbHOCTb U eé BubnmoTea LIOK
28
rpaguk https://m.edsoo.ru/7f426d1e
Mpamas NpPonopLMOHaNbHOCTb U eé BubnmoTea LIOK
29
rpaguk https://m.edsoo.ru/7f426d1e
30 NInHelHaa pyHKUMA 1 eé rpaduk Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
31 NuHeitHan GyHKUMA 1 eé rpaduk bu6nunorexa LIOK
https://m.edsoo.ru/7f41feec
3 NInHelHaa pyHKUMA 1 eé rpaduk Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
KoHTponbHaA paboTa no teme Bu6nnoteka LIOK
33
«OyHKLUNY https://m.edsoo.ru/7f426d1e
OnpeaeneHune cTeneHu ¢ HaTypaibHbIM BubnmoTea LIOK
34
MoKasaTenem https://m.edsoo.ru/7f426d1e
35 YMHOeHue u geneHue cteneHemn Bubmiorexa [IOK




https://m.edsoo.ru/7f41fafa

YMHOXeHne n geneHue cTeneHemn

bu6nmmoreka [IOK

36
https://m.edsoo.ru/7f41£fd70
Bo3seaeHue B cTeneHb NponsBeaeHUs Bu6nnoteka LIOK
37
v cTenenn https://m.edsoo.ru/7f426d1e
BossegeHue B cTeneHb nponsseaeHus BubanoTeka LIOK
38
v cTenenn https://m.edsoo.ru/7f426d1e
39 OAHoYNEH U ero CTaHAAPTHbIN BUA, bu6nmorexa LIOK
https://m.edsoo.ru/7f421382
YMHOXeHune ogHouneHos. BossegeHne Bu6moreka [[OK
40
OAHO4/NEHA B CTENEHb https://m.edsoo.ru/7f42154¢
YMHOXeHne ogHouneHos. BossegeHne Bu6imorexa [IOK
41
OAHOHNEHA B CTENEHD https:/m.edsoo.ru/7f4218be
42 OYHKLMUM y=X2 N y=X3 U UX rpadpuku bu6mmoreka IIOK
https://m.edsoo.ru/7f42276e
43 OYHKLMMN y=X2 N y=X3 U UX rpadpuku bu6mmoteka IIOK
https://m.edsoo.ru/7f422930
KoHTponbHas pabota no teme
44 «CTeneHb € HaTypanbHbIM bubnuorexa [{OK
noKasartenem» https://m.edsoo.ru/7f422af2
45 MHOrousieH 1 ero ctaHAapTHbIN BUA, bubnunorexa LIOK
https://m.edsoo.ru/7f422cc8
46 CNoKeHWe 1 BbIYUTAHNE MHOFOY/IEHOB bubmuoreka [{OK
https://m.edsoo.ru/7f422fca
47 CNoeHue 1 BblYUTaHNE MHOTOUYNEHOB but6mmoreka [IOK

https://m.edsoo.ru/7f423182




YMHOXeHne ogHoYNeHa HA MHOroYeH

bub6nmoreka [IOK

48
https://m.edsoo.ru/7f42432a
49 YMHOMeHWe 0 HOYNIeHa Ha MHOTOY/IEH bubnunoreka LIOK
https://m.edsoo.ru/7f42464a
50 YMHOMeHWe 0 HOYNeHa Ha MHOTOY/IEH bubnunorexa LIOK
https://m.edsoo.ru/7f424c12
BblHeceHue 06LLEero MHOXKUTENA 33 Bu6mnorexa [TOK
51
CKOBKM https://m.edsoo.ru/7f424fd2
BblHeceHue 06LLEero MHOKUTENA 33 BuGnorexa [TOK
52
cKobKy https://m.edsoo.ru/7f4251d0
BblHeceHWe 06LLEero MHOXUTENA 33 Bu6miorexa I[OK
53
CKOOKM https://m.edsoo.ru/7f423312
KoHTponbHasa paboTa no tTeme
54 «MHorouneHbl. MpoussegeHne bu6mmorexa [IOK
OfHOUNEHA Ha MHOFOUNEHY https://m.edsoo.ru/7f4237fe
YMHOXeHne MHOoro4sieHa Ha Bu6uoreka IIOK
55
MHOro4/1eH https://m.edsoo.ru/7f422cc8
YMHOKeHUe MHOrou/1eHa bu6nmorexa LIOK
56 Ha MHOrousieH https://m.edsoo.ru/7f422cc8
Pa3noxeHne mHorouseHa Ha but6mmoreka [IOK
57 MHOUTENN CNOCOBOM TPYNMNUPOBKU https://m.edsoo.ru/7f422cc8
Pa3noxeHne mHorouseHa Ha but6mmorekxa [IOK
58 https://m.edsoo.ru/7f422cc8

59

MHOXUTeNM cnocobom rpynnnpoBKu

PasnokeHne mHoroyneHa Ha




MHOXUTeNM cnocobom rpynnnpoBKu

KoHTponbHana paboTa no teme

60 « MpounsseseHne MHOTOUYNEHOBY
BosBeaeHue B KBaApaT CYMMbI U BuGmuotexa LIOK

ol Pa3HOCTU ABYX BbIpaXeHMIA https://m.edsoo.ru/7f4239de
Bo3segeHwne B KBaApaT CyMmmbl U Bu6nmoteka LIOK

62 Pa3sHOCTM ABYX BblpaeHNi https://m.edsoo.ru/7f426d1e
PasnoxkeHne Ha MHOXXUTeNn c

63 NomoLLbio Gopmya KBazpaTa CyMmbl 1 Bbubnnoteka LLOK
KBaZpaTa pasHOCTU https://m.edsoo.ru/7f426d1e
PasnoxkeHne Ha MHOXXUTeNn c

64 nomoLbio GopMyn KBagpaTa CyMmbl 1 Bubnunoteka LIOK
KBagpara pasHoCTU https://m.edsoo.ru/7f426d1e
PasnokeHne Ha MHOXXUTenn c

65 nomoLbio GopMyn KBagpaTa CyMMbl 1 Bubnvnoteka LIOK
KBagpaTa pa3HOCTH https://m.edsoo.ru/7f426d1e
YMHOXeHne pa3HOCTM ABYX Bu6miorexa LIOK

66 Y
BOIPAHERMI Ha UX CymMy https://m.eds00.ru/7f420482
YMHOeHMe pa3HOCTU ABYX Bu6moTeka LIOK

67 Y
BbIPAKEHNW Ha uX cymmy https://m.edsoo.ru/7f426d1e
Pa3noxeHune pasHOCTM KBaAPATOB Ha BuGmmorexa IJOK

68

MHOXUTENN

https://m.edsoo.ru/7f42064¢e




Pa3noxeHune pasHOCTM KBaAPATOB Ha

69 bu6nmoreka [IOK
MHOMXWTENM https://m.edsoo.ru/7f420806

0 PasnoskeHne Ha MHOXUTENIN CYMMbI U Bu6miorexa LIOK
pasHocTM Ky6oB https://m.edsoo.ru/7f420920

71 Pa3noxeHne Ha MHOMKUTENN CYMMbI U Bu6uorexa IJOK
pasHocTm kybos https://m.edsoo.ru/7f420e6e
KoHTponbHana paboTta N27 no teme

77 «dopMybl COKpaLLEHHOro bubnunoreka LIOK
YMHOXeHuUa» https://m.edsoo.ru/7f427¢32

)z MpeobpasoBaHmWe LE/oro BbipaxeHns B Bu6uorexa IJOK
MHOTOHNEH https://m.edsoo.ru/7f427e8a
MpumeHeHMe pas3nunyHbIx cnocobos ans

74 pa3/foXKeHUa MHOoroYneHa Ha Bubnmorexa [IOK
MHOMKUTENU https://m.edsoo.ru/7f42836¢
MpumeHeHMe pas3nunyHbIX cnocobos ans

75 Pa3/10KEHUA MHOTOUNEHA Ha Bubanoteka LIOK
MHOMUTENM https://m.edsoo.ru/7f426d1e

e MpumeHeHue npeobpa3oBaHuUii LenbIX Bubnnotea LIOK
BblpaKeHuu https://m.edsoo.ru/7f426d1e

) MpumeHeHne npeobpa3oBaHUii LeNbIX Bu6nmoteka LIOK
BblpaXKeHWK https://m.edsoo.ru/7f426d1e

g MpumeHeHWe npeobpa3oBaHuUii LenbIX Bu6uorexa IJOK

BblpParKeHUM

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




KoHTponbHas pa60'ra no teme

79 «MpeobpasosBaHue Lenbix bu6nmoreka [IOK
BbIPAXKEHNI» https://m.edsoo.ru/7f42865a
JIVHelHble ypaBHEHWSA C ABYMSA Bu6morexa LIOK
80
MEPEMEHHBIMN https://m.edsoo.ru/7f4287d6
IpadmK NMHENHOTO YpaBHEHMA C ABYMSA Bu6anotexa LIOK
81
nepemeHHbIMU https://m.edsoo.ru/7f426d1e
paduK IMHENHOTO YpPaBHEHMUA C ABYMS Bu6nmoteka LIOK
82
nepeMerHbIMU https://m.edsoo.ru/7f426d1e
CnctemMbl IMHENHBIX YPaBHEHWUI C Bu6morexa [IOK
83
ABYMA NEPEMEHHBIMN https://m.edsoo.ru/7f421044
CncteMbl IMHENHBIX YPaBHEHWUI C BuGmnorexa [TOK
84
OBYMS NepeMeHHbIMU https://m.edsoo.ru/7f41de76
a5 Cnocob noactaHoOBKM bu6nunorexa LIOK
https://m.edsoo.ru/7f41dff2
36 Cnocob noacTaHOBKM Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
37 Cnocob noacTaHOBKM Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
38 Cnocob cnoxeHun Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
89 Cnocob cnoxeHusn but6mmoreka [IOK
https://m.edsoo.ru/7f41el6e
90 Cnocob cnoxeHusn but6mmoreka [IOK

https://m.edsoo.ru/7f41e42a




PeweHune 3a4a4 c NOMOLLbIO CUCTEM

bu6nmoreka [IOK

91 Y
YPasHeHNN https://m.edsoo.ru/7f41e8a8
PelueHune 3a4a4 C NOMOLLLbIO CUCTEM Bu6miorexa IJOK
92 Y
YPasHeHNN https://m.edsoo.ru/7f41ed80
PelueHune 3aZa4 C MOMOLLbIO CUCTEM Bubnmotea LIOK
93 v
ypagHeHum https://m.edsoo.ru/7f426d1e
PelweHne cuctem ypaBHeHUI Bubnmoteka LIOK
94
Pasnn4HbBIMK cnocobamm https://m.edsoo.ru/7f426d1e
KoHTponbHasa pabota no teme
o bubnuorexa [IOK
95 «PelwleHune cuctem nMHEU-HbIX
. https://m.edsoo.ru/7f41ea24
ypaBHeHu»
96 MNMoBTOpeEHUE NPOAEHHOro maTepumana Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
97 MoBTOpEeHUe NpoiaeHHOro maTepuana bubnunorexa LIOK
https://m.edsoo.ru/7f426d1e
98 MNTorosas KOHTpObHaA paboTa bu6mmoreka IIOK
https://m.edsoo.ru/7f41f1fe
99 MoBTopeHue NpoiiaeHHoOro matepuana bu6mmoreka IIOK
https://m.edsoo.ru/7f427282
100 MoBTopeHue NpoiiaeHHOro matepuana but6mmoreka [IOK
https://m.edsoo.ru/7f427412
101 MoBTOpEHUE NPoNAeHHOro maTepmana bubnunorexa LIOK
https://m.edsoo.ru/7f426d1e
102 MNMoBTOpeHUEe NPoAEHHOro maTepmana Bubnumoteka LLOK

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




OBIIEE KOJIMYECTBO YACOB I10
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8 KUIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Jara uudgposbie
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 PanmonanbHble BEIpaXKEHUS 1 buGnnorexa LIOK
p https://m.edsoo.ru/7f42d452
bu6mmoreka [IOK
2 ParmonanbHbie BbIpaKeHHUs 1
https://m.edsoo.ru/7f42eaaa
3 OcCHOBHOE CBOMCTBO JIpoOH. 1
Cokpaienue apooei
4 OcHOBHOE CBOWCTBO J1po0Hu. |
Cokpaienue apooei
5 Crno>xenue u BeIYHTaHUE ApoOei ¢ 1
OJIMHAKOBLIMM 3HAMEHATEIISIMU
Crno>xenue u BeIYHTaHUE ApoOei ¢
6 OJIMHAKOBLIMM 3HAMEHATEIISIMHU 1
Crno>xenue u BeIYHTaHUE ApoOeii ¢
7 pa3HBIMH 3HAMEHATENSIMU 1
CrnoxeHue 1 BRIYUTaHUE Ipo0ei ¢
8 pa3HBIMH 3HAMEHATEISIMU 1
Crnosxenue 1 BeIYHTaHUE Apobeii ¢
9 Pa3HBIMU 3HAMEHATEISIMU 1
10 YmHoxeHue apodeit. Bo3senenue | bubnmnorexa [JOK

IpoOH B CTEIEHb.

https://m.edsoo.ru/7f42d862




1 YMHOxkeHue apooOeit. Bo3BeneHnue bubnnoreka [HOK
IpoOu B CTEIICHB. https://m.edsoo.ru/7f42d862
bu6mmoreka [JOK
12 Oelii.
Alenetnte apobeit https://m.edsoo.ru/7f42dd26
bu6mmoreka [IOK
1 i
3 fleneine apodeit https://m.edsoo.ru/7f42ded4
14 [IpeobOpazoBanue paroHaIbHBIX bubnnoreka [HOK
BBIPAYKEHU I https://m.edsoo.ru/7f42e0be
15 [Ipeobpa3oBanue panMOHAIBHBIX bubnuorexa [JOK
BBIPAKEHU I https://m.edsoo.ru/7f42¢262
bu6mmoreka [IOK
16 o =k/
YHEIEL Y X 1 ee rpadu https://m.edsoo.ru/7f4354a4
B bu6mmoreka [IOK
17 Oynicuwns y =K/ x u ce rpagk https://m.eds0o.ru/7f436098
bu6mmoreka [IOK
1 o =
8 yHiuus y = k/x u ee rpadux https://m.edsoo.ru/7f435648
bu6mmoreka [JOK
1 K o]
? OHTpONEHas paboTa N https://m.edsoo.ru/7f435648
bu6mmoreka [JOK
> .
0 JleficTBHTENBHBIC HHCa https://m.edsoo.ru/7f435648
KBagparusie KOpHHU.
21 A HIgMeTquCKEﬁ KBaJpaTHBIN Bubmiorexa LIOK
p Ap https://m.edsoo.ru/7f43599a
KOpEHb
KBagparusie kKopHHU.
22 A HI([II))MeTquCKEﬁ KBaJpaTHBIN Bubmiorexa LIOK
P b https://m.edsoo.ru/7f435ed6
KOpEHb
23 VYpanenue x> =a
24 Haxoxnaenue npuOImKeHHbIX




3HAYCHUH KB aZIpaTHOT'O KOPH:A

2 ysus y = VX 1 ee rpagk Etlffg/y/l;fgsigg};f@fd%
26 KBagpartHslii KOpeHb U3 bubnmoreka [JOK
MPOM3BEICHUS U Ipo0OH https://m.edsoo.ru/7f42fd38
7 KBanpaTHblii KOpeHb U3 bubmumoreka [IOK
MIPOM3BEICHUS U ApOOH https://m.edsoo.ru/7f42ec80
28 KBagparHslii KOpEHB U3 CTEIICHU bubmmorexa LHOK
https://m.edsoo.ru/7f430382
29 KBagparHblil KOPEHB U3 CTEIIEHU
30 BriHeceHre MHOKUTENS U3-T10]
3HaKa KOpHs
31 Brinecenre MHOKUTENS U3-T10/1 bu6mmoreka [IOK
3HaKa KOpHA https://m.edsoo.ru/7f4308e6
3 IIpeoOpa3oBaHue BBIpAKEHUI, bubnuoreka [IOK
coJiep KallluX KBaJgpaTHble KOPHU https://m.edsoo.ru/7f430a8a
33 IIpeoOpa3oBaHue BbIpAKEHUIH, bubnnoreka [JOK
coJieprKallux KBaJgpaTHbIE KOPHU https://m.edsoo.ru/7f430f44
34 [IpeoOpa3oBanue BbIpaxeHH, bubnuoreka [IOK
coJiep KallluX KBaJApaTHble KOPHU https://m.edsoo.ru/7f430f44
35 IIpeoOpa3oBaHue BBIpAKEHUIH, bubnuoreka [IOK
coeprKalux KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f43128c
36 KonTponbnas padota Ne 2 ngj;;fg;gﬁgf% 15¢0
37 HenonHele kBaspaTHbIE ypaBHEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f4318c2
38 Hemnonnsle kBagpaTHbIE ypaBHEHUS bubmmorexa LIOK

https://m.edsoo.ru/7f431a20




dopmyiia KOpHEH KBaJIPaTHOIO

bu6mmoreka [IOK

39 YpaBHEHUS https://m.edso0o.ru/7f43259¢
40 dopMyita KOpHEH KBaJIpPaTHOTO bubmmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f432736
41 @opMyita KOpHEH KBaPAaTHOIO bubnunoreka [IOK
ypaBHEHUA https://m.edsoo.ru/7f432736
42 Pemienne TeKCTOBBIX 3a1a4 C bubmuorexa [JOK
ITIOMOILBIO KBA/IPATHBIX YPABHEHUMN https://m.edsoo.ru/7f431d36
43 Pemenne TekcTOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUM https://m.edsoo.ru/7f42eela
bubnnorexa [HOK
4 Teopema Buera https://m.edsogru/7f42eela
bubnnorexa [HOK
45 Teopema Buera https://m.edsogru/7f42eela
46 KBaznpaTHblil TpeX 4JI€H U €r0 KOPHU bubnrorexa LIOK
https://m.edsoo.ru/7f42f158
47 KBagparHblii TpeX 4iieH U €ro KOpHU bubmmorexa [TOK
https://m.edsoo.ru/7f42£3f6
43 Pa3no)xeHne kBapaTHOTO Tpex bubnuoreka [IOK
YJI€HA HA JJUHEWUHBIE MHOKHUTEIH. https://m.edsoo.ru/7f42f5a4
49 Paznoxxenue KBapaTHOrO Tpex bubnuotexa [JOK
YJI€HA HA JJMHEWHBIE MHOXKHUTEIU. https://m.edsoo.ru/7f42fef0
50 [Ipocreiimume qpoObHO-palOHAIbHbIE bubmuoreka [IOK
ypaBHEHUSA https://m.edso0o.ru/7f430076
51 [Ipocreiime ApoOHO-paLMOHATIbHbIE bubmuoreka [IOK
YpaBHEHHS https://m.edsoo.ru/7f43c542
57 Pemrenue TeKCTOBBIX 3a7a4 C bu6mmorexa [IOK

IMOMOIIBIO KBAAPATHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/7f43¢3d0




53 Pemienne TeKCTOBBIX 3a1a4 C bubmuorexa [JOK
IIOMOILBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7f4328c6
54 Pemienue TeKCTOBBIX 3aj1a4 € bubmuorexa [JOK
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f432b6e
bubmuorexa [JOK
33 Kontponbras padora Ne 2 https://m.edsoo.ru/7f42f75¢
56 JIuneiinoe ypaBHEHHE C IByMs bubmmoreka [JOK
MEPEMEHHBIMU U €ro Tpadux https://m.edsoo.ru/7f42{8f6
57 JInHeHoe ypaBHEHHE C IByMS bubnnoreka [JOK
IIEPEMEHHBIMHU U €r0 Ipaduk https://m.edsoo.ru/7f4301f2
HccnepoBanue cuctem aByx
58 JIMHEWHBIX YPABHEHUH C ABYMsI
[IEPEMEHHBIMHU.
59 I'paduueckuit cnovco6 pelieHus
CUCTEM YPaBHEHHUH.
60 Anrebpanyeckuii vcnoco6 perieHus
CHCTEM YpaBHEHUH.
61 Anrebpanyeckuii vcnoco6 pelieHns
CHUCTEM YPaBHEHHUH.
Pemrenne TEKCTOBBIX 3a7a4 C
62 IIOMOLIBIO CUCTEM YPAaBHEHHUU
Pemenne TekcTOBBIX 3aa4 ¢
63 IIOMOLIBIO CUCTEM YPaBHEHHUU
Pemrenue TeKCTOBBIX 3a7a4 C
64 ITOMOIIIBIO CUCTEM YPAaBHEHUI
65 KonTponbnas padorta Ne 3




YucaoBwie HCpaBCHCTBA

bu6mmoreka [IOK

06 https://m.edsoo.ru/7f43d6d6
67 UucnoBble HEPaBEHCTBA bubmumoreka [IOK
https://m.edsoo.ru/7f43d6d6
68 CBolicTBa YHCIIOBBIX HEPABEHCTB.
69 CBolicTBa YHCIIOBBIX HEPABEHCTB.
70 CnoxxeHre ¥ yMHOKEHHE YHCIOBBIX
HEPABEHCTB.
71 Ilepeceuenue u ooObeMHEHNE
MHO>KECTB.
72 HucnoBble TPOMEXKYTKH.
7 Pemenne HﬁipaBeHCTB C OJTHOM
[IEPEMEHHOM.
. Pennene nepancietn ¢ ool BuGmtorexa [1OK
https://m.edsoo.ru/7f42c692
75 i:;i?g;;e;aml{cm C OTHOI bu6mmoreka [JOK
https://m.edsoo.ru/7f42c840
76 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEILECHUE
77 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOW MEPEMEHHON U UX PEIIECHUE https://m.edsoo.ru/7f42cb88
78 CucreMbl TMHENHBIX HEPABEHCTB C bubmuoreka [IOK
OJIHOM NIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cd2c
79 KonTponbnas padorta Ne 4
20 ITonarue Gpynkuuu. O6nacTb bubnuoreka [IOK

OIPECACIICHUA U MHOXKECTBO

https://m.edsoo.ru/7f42c9¢4




3HAYCHHUH PYHKITUN

[Monsarue Gpynkuuu. O6macTh

bubmuorexa [JOK

81 OIpeieIeHNUSI 1 MHOXKECTBO
peAl . https://m.edsoo.ru/7f42c9¢e4
3HAYCHHUH PYHKITUN
) CaoiicTBa pyHKINU
23 CaoiicTBa QyHKIIIH bubnmoreka [JOK
https://m.edsoo.ru/7f433c12
bubmuorexa [JOK
84 CBoMCTBa TUHENHONI HKIIUU
pynkn https://m.edsoo.ru/7f433d84
35 CaoiicTa pyrkmmy y =k/x 1 y = VX
36 CaoiicTa pyrkmmy y =k/x 1 y = VX
87 Kontponbnas pabora Ne 5
28 Ornpezenenne CTENEeH! ¢ LEIbIM
OTPHULIATEIIbHBIM MTOKA3aTeIEM.
29 OrmpezienieHne CTETEeHH C 1ETbIM
OTPHUIIATEILHBIM TTOKA3aTEeJIEM.
0 CBoiicTBa CTENIEHH C IEIBIM Bu6nuorexa LIOK
[IOKA3aTCJICM. https://m.edsoo.ru/7f434bbc
CBOMCTBA CTEIIEHH C IIEIBIM
91 oKa3aTeJIeEM.
CBOMCTBA CTEIIEHH C IIENBIM
92 MoKa3aTeJIEM.
bu6mmoreka [JOK
93 [ToHsiTHE CTaHIAPTHOTO BU/IA YUCTIA.

https://m.edsoo.ru/7f4343e2




04 Pemenue 3agad ¢ 00IbIINMH U 1 bubmuorexa [JOK
MaJIbIMH YHCJIAMU. https://m.edsoo.ru/7f434572
95 Pemrenne 3a1a4u ¢ OONBIIMMY U 1 bubmuorexa [JOK
MaJIbIMH YMCJIaMH. https://m.edsoo.ru/7f434d38
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bubmuorexa [JOK
96 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f434eb4
000011IeHNe 3HAHNHI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
bubmuorexa [JOK
97 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4371aa
000011eHNe 3HAHNHI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
bubmuorexa [JOK
98 METOJ0B KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f43736¢
000011eHNe 3HAHAHI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
99 METOJIOB KypcOB 7 1 8 KJIaCCOB 1 bubmorexa HOK
/OB KYpCOB /¥ ’ hitps:/m.eds0o.ru/7£437510
000011IeHNEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
bu6mmoreka [IOK
100 METO/IOB KypCOB 7 M 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4376b4
000011IeHNEe 3HAHUI
101 Wtorosas koHTpoJsibHasE paboTa 1 bubmmorexa [OK
https://m.edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bu6mmorexa [IOK
102 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
. https://m.edsoo.ru/7f437858
0000111eHHEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




9 KVIACC

Ne
n/n

Tema ypoka

PanvonaneHbIE Yncia, MppalOHAIbHBIE
qucia, KOHEYHbIE U OECKOHEUHbIE
JecATUYHbIE Jpoou

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3yYeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

MHOX€eCTBO JEUCTBUTECIHLHEIX YHCEI;
JIeHCTBUTEIILHBIC YHCIa KaKk
OCCKOHEYHBIC ACCATUYHBIC IPOOH

BzanMHO 0gHO3HaAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JEHCTBUTEIbHBIX
qucen 1 MHOKECTBOM TOYEK
KOOPJAWHATHOM MPSIMOi

CpaBHEHME IEUCTBUTENBHBIX YHCEIL,
apudmeTnueckue AecTBUS C
JIeHCTBUTEIILHEIMH YMCIIAaMH

HpI/I6J'II/I)KéHHOC 3HA4YCHHEC BCIIMYNHBI,
TOYHOCTB HpI/I6J'II/I)KCHI/ISI

Oxpyrnenune yucen

OxpyrieHne uncen

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUI

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUI




JInnelinoe ypaBHeHue. Pemienne

bu6mmorex [IOK

10
YPaBHEHUU, CBOJSIIMXCS K JIMHEUHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitHoe ypaBHeHue. Pemenue
YpPaBHEHUM, CBOJISIIINXCS K JIMHEHHBIM
12 KBanpatHoe ypaBHeHue. Peenue Bbu6muoteka [JOK
YPaBHEHUH, CBOJAIIMXCS K KBAIPATHBIM https://m.edsoo.ru/7f43c542
13 KBanparHoe ypaBHeHue. Pemienue bubnnorexa [JOK
YPAaBHEHUH, CBOIAALIMXCS K KBaJAPATHBIM https://m.edsoo.ru/7f43c542
bubnnorexa [JOK
14 bukBanpaTHbie ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
bubnnorexa [JOK
15 bukBanpaTHbie ypaBHEHUs 1
https://m.edsoo.ru/7f43c¢3d0
[Ipumepsl perieHns: ypaBHEHHU TpeTben
16 1 4YETBEPTOU CTEIIEHEN pa3yIoKEHUEM Ha
MHOXUTEIN
IIpuMepsl perieHns ypaBHEHUM TPETber
17 U YETBEPTOU CTEIEHEN pa3IoKEHUEM Ha
MHO>KHTEIN
13 Pemenue 1po6HO-paiMoOHaIBHBIX bubmmnorexka HOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOGHO-paliiOHaNIbHBIX bubmuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 PelreHne TeKCTOBBIX 3a1a4
anreOpandeckuM METO0M
o1 Pemnrenue TeKCTOBBIX 3a1a4
anreOpandeckuM METOA0M
22 Pemrenue TeKCTOBEBIX 3a7a4




anredpanvyeckuM METo10M

KonTponbhas pabota no teme

23 " . o
VYpaBHEHHUs ¢ OAHON TEPEMEHHON
4 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U bubnnoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
YpaBHeHUE € IBYMs IEPEMEHHBIMU U bubnnorexa [JOK
25 ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMU U €€ pelIeHue
) Cucrema 1ByX JTUHEHHBIX YpaBHEHUI ¢
! JBYMsI IEPEMEHHBIMU U €€ pellieHue
)3 Cucrema 1ByX JTUHEHHBIX YPABHEHUH €
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
29 Cucrema 1ByX JTUHENHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
Pemenune cucreMm 1B aBHEHUWI, OJTHO
30 13 KOTOPBIX HHHefIH(};Z, };.pnpyroe — buomroreia LIOK
N https://m.edsoo.ru/7f43d23a
BTOpOI1 CTENEeHN
Pemenue cucrem 1B ABHEHUM, OJTHO
31 13 KOTOPBIX HPIHGP'IH())]:, };pzlpyroe — bubmroreia LIOK
. https://m.edsoo.ru/7f43d55a
BTOPOI1 cTeneHn
Pemenue cucrem 1ByX ypaBHEHMMH, OJTHO
32 13 KOTOPBIX JJMHEWHOE, a IPyroe —
BTOpPOM CTEIIEHU
Pemenue cuctem 1ByX ypaBHEHHMH, OJTHO
33 13 KOTOPBIX JJMHEWHOE, a IPyroe —

BTOpPOM CTEIEHU




I'paduueckas HHTEpIIPETALIUS CUCTEMBI

34 YpaBHEHUH C ABYMs IEPEMEHHBIMU
35 Pemrenne TekcToBbIX 3a1a4
anredpanvecKuM crocooom
36 Pemrenne TekcTOBBIX 3a1a4
anreOpandecKuM crocooom
37 KonTponbhas padota no teme
"CucreMbl ypaBHEHH"
38 UucnoBbie HEPAaBEHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPaBEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 Jlunelinbie HEPABEHCTBA C OJTHOM bubnnorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
1 JInHeliHbIE HEPABEHCTBA C OJHOU bubmmnorexka HOK
[IEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
m CucreMpl TMHEVHBIX HEPABEHCTB C
OJIHOUM MEPEMEHHON U X PEUICHUE
45 CucreMpl TMHENHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEILICHUE
46 KBagparHble HEpaBEeHCTBA U UX bu6muoreka [JOK
peuienue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubmuoteka [IOK

pereHne

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




KBa[[paTHBIG HCPABCHCTBA U UX

bu6nmoreka [IOK

48 pelreHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEpaBeHCTBA U UX
peleHue
50 KBanpaTHble HEpaBeHCTBA U X
pelieHue
I'paduueckas naTEpIpEeTALIAL
51 ngg;eHCTB U CI/ICTSMI;CPEIIIBGHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
IBYMSI TIEPEMEHHBIMU
I'paduueckas uHTEpIIpETALUS
52 HEpPaBEHCTB U CHCTEM HEPABEHCTB C
IBYMSI TIEPEMEHHBIMU
53 KonrtponbHast pabora no teme
"Hepasencrsa"
54 KBanpartuunas ¢pyHkius, e€ rpaduk u bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBagpatuunas ¢pyHkuus, e€ rpaguk u bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBagpatuunas ¢pyHkuus, e€ rpaguk u bubmmnorexka HOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPIIMHBI bubmuoreka [JOK
mapadoJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f439eb4
53 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubmuorexa [IOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bu6muoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapa6oma, KOOpAMHATHI BEPIIUHBI bubnuoteka [JOK




napa0oJIbl, 0OCb CUMMETPHUH 1apadoJIbl

[Tapaboina, KOOpAMHATHI BEPIIMHBI

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

61
1mapaboJIbl, OCh CHMMETPHH T1apadoJIbI https://m.edsoo.ru/7f43a526
& [Tapabona, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
63 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
64 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|
65 I'paduxu Gynkmmii: y = kx, y =kx + b,
y=k/X, y=x°, y=vX, y=[X|
66 I'pacduku pynkumii: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|
67 I'padpuxu pynxmmii: y =kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[x|
68 I'paduku pynkuuii: y = kx, y=kx + b,
y=kK/x, y=x°, y=vX, y=[x|
60 KonrtponbHas pabora no Teme bubmuoteka [IOK
"OyHKIMN" https://m.edsoo.ru/7f43ab84
70 [TonsiTHE YnCIOBOM but6mmorekxa [IOK
II0CJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue MociIeq0BaTEIbHOCTH 6 OK
71 peKyppeHTHOH GopMyIoit u popmynoit nomorexa I
https://m.edsoo.ru/7f43ebda
N-TO YieHa
7 Apudmernyeckas u reoMeTpudecKas bubmuoteka [OK
porpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernyeckas u reoMeTpudecKas bubmuotexa [JOK




Iporpeccuu https://m.edsoo.ru/7f43f3b4
dopMyItbl N-T0 YieHa apuPhMETHIECKON
74 U T€OMETPUUYECKON IPOTPECCUN, CYMMEI Bubmiorexa HOK
P porpeceut, €y hitps://m.edsoo.ru/7f43f58a
MEPBBIX N YWICHOB
@®opMyITbl N-ro 4ieHa apu(pMeTHIeCKOM
75 U T'€OMETPHUUIECKON IPOTPECCUN, CYMMEI Bubmuorexa HOK
p porp -y https://m.edsoo.ru/7f43ef2c
MEPBBIX N YWICHOB
@®opMyITel N-TO YieHa apu(pMeTHICCKOM
76 U T'€OMETPHUUIECKON IPOTPECCUN, CYMMEI Bubmuorexa IOK
p porp -y https://m.edsoo.ru/7f43f0c6
MEPBBIX N YICHOB
@DopMyIbl N-To WieHa apuPMeTHIecKoi
77 U T'€OMETPHUUYECKOIN IPOTPECCUN, CYMMEI Bubmuorexa IOK
p porp Y https://m.edsoo.ru/7f43f72¢
MEPBBIX N YICHOB
@opMybl N-To YieHa apuPMeTHIecKOi
78 U Te€OMETPUYECKON MPOTrpecCuil, CyMMBI bubmiorexa LIOK
p porp &y https://m.edsoo.ru/7f43£8a0
MEPBBIX N YICHOB
N300paxeHune 4ieHoB apupMeTHIeCKOi
79 Y TEOMETPUYECKON MTPOTrPECCUil TOUKaMH
Ha KOOPJAMHATHOM MJIOCKOCTH
N300paxeHune 4ieHOB apupMeTHUECKO
80 Y TEOMETPUYECKON ITPOTrPECCUN TOUKAMH
Ha KOOPJIMHATHOM TJIIOCKOCTH
81 JIMHENHBIN U SKCIOHEHIMAIBHBIA POCT
bubnunorexa LIOK
82 CI10KHBIE IPOLIEHTEHI
p https://m.edsoo.ru/7f43fe0e
Bubnuoreka IIOK
83 Cno’kHbIE TPOLIEHTHI s

https://m.edsoo.ru/7f4401a6




84

85

86

87

KonrponsHas pabora no Teme
"YucnoBbIe HOCIEA0BATEILHOCTH"

[ToBTOpeHue, 0600IIEHNE U

CHCTeMaTH3alus 3HaHuH. 3a1uch,
CpaBHEHUE, JICUCTBUS C

HeﬁCTBHTCHBHBIMI/I qucjiaMu, 4YuCJIOBas

psiMast

[ToBTOpEeHME, 0000IIEHNE 1

CHUCTEMAaTHU3al i 3HAHWM. HpOI_[eHTLI,

OTHOIICHUS, IIPOITIOPIIHHU

[ToBTOpEeHME, 0600IICHNE 1

CHUCTEMAaTHU3al i 3HAHWM. OprTJ'IeHI/Ie,

HpI/I6J'II/I)I(eHI/Ie, OLICHKAa

bu6nmoreka [IOK
https://m.edsoo.ru/7f440418

88

[ToBTOpenue, 06o0IIEHNE U
cucreMaTu3anus 3Hanni. Pemenune
TEKCTOBBIX 33]1a4 apu(PMETHIECKUM
CII0COO0M

bu6mmoteka IIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3Hanui. Pemenne
TEKCTOBBIX 3a/1a4 apU(PMETUUECKUM
CII0CO00M

bu6mmoteka IIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 0600mEeHNE U
cucTeMaTu3anus 3Hagui. Pemenne
TEKCTOBBIX 33/1a4 apU(PMETHIECKUM
crmocodom

bubnunotexa LIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aInsI 3HAaHUH.
[IpeobOpazoBanue anredpanyecKux

bubnunorexa LIOK
https://m.edsoo.ru/7f4441ca




BBIPAKECHU, TOIIyCTUMBIC 3HAYCHHUS

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3aLMs 3HAHWIA.

bubnunorexa LIOK

92 [IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPAKEHUI, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpenue, 0600IIEHNE 1

93 CHCTEMAaTHU3alMs 3HAHHIA. bubnunoreka LIOK
[IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpenue, 0600IIEHNE 1

04 cucTeMaTU3alys 3HaHUM. bubmmorexa LIOK
[IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPXKEHUI, TOMYCTHUMbIE 3HAYCHHUSI
[ToBTOpenue, 06o0IIEHNE U

95 cucremaTtusanus 3Hannii. OyHKuuu: bubmuoreka [IOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpenue, 0600IIEHNE U

96 cucremaTtusanus 3Hannii. OyHKuum: bubmuoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpenue, 0600mEeHNE U

97 cucTeMaTu3anus 3HaHu. OyHKIIH: bubnmoreka [JOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHIT
[ToBTOpeHue, 06001IeHNE 1

98 cucrtemaTtusanus 3Hanuil. OyHkuum: bubnnorexa [IOK

MIOCTPOCHHE, CBOMCTBA N3YUECHHBIX

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




byHKIUH
[ToBTOpEeHME, 0000IIEHNE U

99 cucteMarusauus 3HaHuii. I'paduueckoe 1 bubmmorexa [IOK
. https://m.edsoo.ru/7f445516
pellieHre ypaBHEHUH U UX CHCTEM
[ToBTOpeHUE, 0600IICHNE 1
100 cucreMaru3anus 3HaHui. I'paduueckoe 1
pellieHre ypaBHEHUH U UX CHCTEM
101 Hrorosas koHTpoJIbHAsT paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJIBHOM NPOI'PAMMBI

7 KJIACC

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPpaMMbl OCHOBHOI'O

NMPOBEPAEMOro
o01ero oopazoBaHus
pe3yJbTara
1 Yucia U BEIYHCIIEHUS

1.1 BoinonHsATe, coyerast ycTHbIE M MUCbMEHHbIE PUEMBI, apu(MeTHYEeCKUE IEHCTBUS C palliOHATIbHBIMU YU CIIaMU




HaXOI[I/ITB 3HA4YCHHUA YHUCIIOBBIX Bpra)KCHHﬁ, IIPUMCHATH p33H006p33HI>I€ CIIOCOOBI U HpI/IéMH BBIYMCJICHHUS 3HAUCHUH

1.2 JIPOOHBIX BBIPAKEHUH, COJCPKAIUX OOBIKHOBEHHBIE H JIECATUYHEIE IPOOH

13 [Tepexoaute OT OAHOHN (POpMBI 3amucu yucen K JIpyroil (mpeoOpa3oBbIBaTh JAECATUYHYIO Ip0oOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B IECTUUHYIO, B YACTHOCTH, B OECKOHEUHYIO AECATUYHYIO IPOOb)

1.4 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YNCIIA

1.5 OKpyriiaTh uyncia

L6 BBINOMHATE NPUKUIKY W OLICHKY pe3yJbTaTa BBIYMCICHUHM, OLICHKY 3HAYEHUN YWCIIOBBIX BBIPA)KCHWM. BBINOIHATH
' JEHCTBUS CO CTENEHSIMU C HaTypaJIbHBIMU I10KA3aTENIIMU

1.7 [TpyMeHATh NPU3HAKU JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HAaTypaJIbHBIX YUCEIl

Pemath mpakTHUKO-OpUEHTHPOBAHHBIE 3a/]a4H, CBSI3aHHBIE C OTHOLLIEHUEM BEIMUYUH, IPONOPLUOHAIBHOCTHIO BEIMYNH,
1.8 IIPOLIEHTaMH, MHTEPIPETUPOBATh PE3yJbTaThl PEIICHUS 3aJad ¢ y4ETOM OIpPaHWYEHMM, CBA3aHHBIX CO CBOMCTBAMHM
paccMaTpuBaeMbIXx OOBEKTOB

2 Anrebpanyeckue BbIpaKeHUs

)1 Hcnonp3oBath anreOpanveckyr0 TEPMUHOJIOTHIO M CHMBOJMKY, NMPUMEHATh €€ B IpOILIECCE OCBOEHHUS Yy4eOHOTro
. MaTepuaia

22 HaxonuTh 3HaueHMst OYKBEHHBIX BhIPKEHUH MPU 33aHHBIX 3HAUCHHSIX TEPEMEHHBIX

53 BoimonHATe npeoOpa3oBaHus LIEI0r0 BBIPAKEHHUS B MHOTOWICH MPHUBEICHHEM MOJOOHBIX CIaraeMbIX, PaCKpbITHEM
' CKOOOK

4 BbInonHATe yMHOXKEHHE OJTHOYJIEHAa HAa MHOTOWIEH W MHOIO4YWIEHa Ha MHOTOWIEH, MPUMEHATh (OpMyJIbl KBajpara
' CYMMBI M KBaJipaTa pa3HOCTH

55 OcCylecTBISATh Pa3ioKeHHE MHOTOUWIEHOB Ha MHOXHUTENIM C TIOMOIIbIO BHIHECEHMSI 32 CKOOKHM OOIIEro MHOKHTEIS,

IPYNIIUPOBKU CIIaraeMbIX, IPUMEHEHUs (POPMYIT COKpaAIIEHHOTO YMHOXKEHHS




HpI/IMeHHTB npeo6p330BaHI/I;1 MHOTI'OYWICHOB JIA PEIICHHUA Pa3IMYHBIX 3a4a4 U3 MaTEMaTUKH, CMEXHBIX ITPEAMETOB, U3

20 peanbHON NPAKTUKU

2.7 Hcrnonb30BaTh CBOWCTBA CTETICHEHW ¢ HATYPAJIbHBIMU MTOKA3aTEISIMU JIJIs TPeoOpa30BaHUsI BRIPAXKECHUN
3 VYpaBHEeHUS U HEpABEHCTBA

31 Pemate nuHelHble ypaBHEHUS C OJHOM INEpPEMEHHOM, NPUMEHss MpaBuJia Mepexoja OT MCXOJHOIO YpaBHEHHs K
' paBHOCHJIbHOMY eMy. [IpoBepsTh, SIBIISIETCS JIM YUCIIO KOPHEM ypaBHEHUS

32 [IpumensTh rpaduyeckre METOABI IPH PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM

33 [MonGupaTs mpuMepsI Map YUCe, ABISIONIMXCS pEIIeHHEeM JTMHEHHOTO YPaBHEHHUS C IBYMsI TIEPEMEHHBIMU

34 CrpouTb B KOOPIMHATHOM INIOCKOCTH IpauK JIMHEHHOIO ypaBHEHMs C JIByMs IIEPEMEHHBIMU; MOJIb3YACh TpaduKoM,
' IPUBOJIUTH IPUMEPHI PELIEHUS YPAaBHEHHUS

3.5 PemaTh cucteMbl 1ByX TMHEMHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM YHUCIIE IpaduyecKu

36 CocraBnsiTh W pemath JWHEHHOE YypaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHHMH IO YCJIOBHMIO 3a/layH,
' MHTEPIPETUPOBATh B COOTBETCTBUU ¢ KOHTEKCTOM 3aJ1a4M ITOJIyYE€HHBIN pe3yJIbTaT
4 Koopnaunats! u rpaduku. @yHkuun

Al N300pakaTb Ha KOOPAMHATHOM MpPsIMOM TOYKM, COOTBETCTBYIOLIME 3a/JaHHBIM KOOpJIMHATaM, JIy4d, OTPE3KH,
' MHTEPBAJIbl, 3aIIMCHIBATh YUCIOBbIE IPOMEXKYTKH HA alredpanyeckoM s3bIKe

4.2 OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH 110 3aJaHHBIM KOOpJAMHATaM

4.3 Crpouts rpaduku nuHeHHbIX GyHKIMNA. CTpouTh rpapuk QyHKIUHN y = [X|

44 OnuceiBaTh C MOMOIIBIO (YHKIUH H3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYHMHAMU: CKOPOCTh, BPEMs, PacCTOSIHHUE,
' LIEHY, KOJINYECTBO, CTOUMOCTb, IPOU3BOIUTEIHHOCTD, BpeMsi, 00BEM pabOThI

4.5 Haxoauts 3HaueHne GyHKIMY 110 3HAYEHUIO €€ apryMeHTa

4.6 [Tonumate rpaduyeckuil crnoco® mpeAcTaBieHUs M aHaidu3a HH(OpPMAalMM, H3BIEKaTh M HHTEPIPETUPOBATH




uH(pOpMaIKIO U3 rPaUKOB peaNIbHBIX MPOLIECCOB U 3aBUCUMOCTEMN

8 KVIACC
Kon . .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O 00111ero
NpoBepPseMoro oGpazoBanus
pe3yJbTara
1 Yucna v BIYMCIECHUS
1 Hcnonp30BaTh HayalbHBIE IPEACTABICHUS O MHOXECTBE ACUCTBUTEIBHBIX YHUCEN JJI CPAaBHEHUS, OKPYIVIEHHUA U
. BBIYHCIICHUM, H300paXkaTh JCHUCTBUTEIBHBIC YHCIIAa TOYKAMHU Ha KOOPAMHATHOM MPSIMOMN
[TpuMeHsTh TNOHATHE apUPMETHYECKOrO KBAJPAaTHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH, HCHOJIb3ysd NpHU
1.2 HEOOXOUMOCTHU KaJIbKYJISATOP, BBIIOJIHATH MpeoOpa30oBaHUs BHIPAKEHUH, COIEPKALIUX KBaJpaTHbIE KOPHH, UCTIOIb3Ys
CBOMCTBA KOpHEH
1.3 Hcnonb30Bath 3anKcy OONBIIMX M MaJIbIX YHCEIN € TIOMOLIBIO IECATUUHBIX Jpodeit u cteneneit yncna 10
2 Anrebpanueckue BhIpaXKEHUS
51 [TpuMeHATh MOHATHE CTENEHH C IIeJIBIM IT0Ka3aTesleM, BBITOIHATh TPeoOpa3oBaHus BHIPAXKEHUH, COJepKALINX CTEIEHN
. C LEJBIM [TOKA3aTENEM
) BbInonHATE TOXKIECTBEHHbIE MpeoOpa3oBaHUs PALMOHATIBHBIX BBIPAKEHUW HA OCHOBE MpaBU JIEHCTBUH Hal
' MHOTOWJIEHAMHU U ajIreOpandecKuMu JIpoosiMu
2.3 PacknanpiBaTh KBagpaTHBIM TPEXUIIEH HA MHOKHUTEIN
4 [TpumensTh peoOpazoBaHUs BBIPAKEHUHN JUISI PELIEHUS pa3IUYHbIX 3a7ad U3 MaTEeMaTHKH, CMEXHBIX MPEIMETOB, U3

peaabHON MPaKTUKU




VYpaBHEHUS U HEPABEHCTBA

Pewats sMHENHBIC, KBagpaTHbICE YPAaBHEHMs W palMOHAIbHBIE YpPAaBHEHMS, CBOJAIIMECS K HHUM, CUCTEMBI ABYX

> YPaBHEHMH C IByMsI IE€PEMEHHBIMU
[TpoBoauTH MpOCTEHIINE UCCIEI0BaHUS YPAaBHEHUHA U CUCTEM ypaBHEHUH, B TOM UHUCII€ C IPUMEHEHHEM IpapHuuecKux
3.2 NpeCTaBiIeHN (yCTaHABINBATh, UMEET JIM ypaBHEHHUE WM CUCTEMa YPaBHEHUU pEIICHUs, €ClId UMEET, TO CKOJIbKO, U
npouee)
13 [TepexoauTh OT clOBECHON (GOPMYJIMPOBKHU 3a/1auM K €€ alreOpanyeckoi MOJEIH C MOMOLIbI0 COCTABICHUS YPABHEHUS
' WIN CHCTEMBI yPaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 331a4 TIOJTYYCHHBIN pPe3ysIbTaT
[IprMeHATH CBOKCTBA YHUCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHMs, OLICHKM, PEIIaTh JIMHEWHBIE HEPABEHCTBA C OJHOU
3.4 NEpPEeMEHHON M MX CHUCTEMBl, JaBaTh TIpa(UUECKyl0 WILTIOCTPALMI0 MHOXKECTBA PEIIEHUH HEpaBEHCTBA, CHCTEMbI
HEPaBEHCTB
4 DOyHKIUH
il [ToHuMaTh ¥ UCOIB30BATh (PYHKIIMOHAIBHBIE MOHATHS U S3bIK (TEPMHHBI, CUMBOJIMYECKHE 0003HAYEHNUs), ONPEIENIATh
' 3HaueHue (PYHKIMH 110 3HAUEHUIO apTyMEHTa, ONPEENIATh CBOMCTBA (PYHKIIMH 110 €€ rpaduxy
Crpoutsb rpauku 3eMeHTapHbIX GyHKUUN Buta: y = k/x
4.2
y =x?, y = X, y = [X|, OIUCBHIBaTh CBOMCTBA YUCIOBON (PYHKIUU 1O €€ rpaduKy
9 KJIACC
Kox . .
IIpoBepsiemble nMpeaMeTHBIE Pe3YIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOIi MPOrpaMMbI OCHOBHOTO
MPOBEPSIEMOT0

pe3yJabTara

001ero oo0pazoBaHus




| Yucna v BBIYUCICHUS

1.1 CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA

. Boimonsate apupmMeTnyecKkue NeMcTBUS C palMOHATBHBIMU YHCIAMHU, COYETasl YCTHBIE W MHCbMEHHBIE NMPHUEMBI,
' BBITNOJIHATH BBIYUCIICHUS C UPPALIMOHAIBHBIMU YHACIAMH

1.3 Haxoauts 3Ha4eHUs cTENEHEN ¢ UENbIMU IT0KA3ATEISIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKEHUN

14 OKpyrisiTh  JEHCTBUTEIBHBIE 4YKCIIA, BBIIOJHATH NPUKUIAKY PpE3yjabTaTa BBIYUCICHHUM, OLICHKY YHCIIOBBIX
. BBIPAKECHUI
2 YpaBHEHUS U HEPABEHCTBA

51 Pemate nuHelMHBIE M KBagpaTHbIE YypAaBHEHHUS, YPAaBHEHMs, CBOJAILIMECS K HUM, IpocTellne ApoOHO-
. palOHaIbHbIE YPABHEHUS

55 Pemate cucteMsl ByX JIMHEWHBIX YPaBHEHUW C JBYMs IEPEMEHHBIMH M CHCTEMBI JIByX YPaBHEHH, B KOTOPBIX
. OJIHO YPaBHEHUE HE SBJIAETCS JTMHEHHBIM

)3 Pemaths TexkcToBBIE 3a/auM ANreOpanvdeckKuM CIOCOOOM C MOMOIIBI0 COCTABJICHUS YPABHEHMSI WM CUCTEMBI JIBYX
' YPaBHEHUH C ABYMs IIEPEMEHHBIMU

[IpoBoauTh NpOCTEHIIME WCCIECIOBAHUS YPaBHEHHHW W CHCTEM YPaBHEHHH, B TOM 4YHUCIE C IPUMEHEHHEM
2.4 rpaduueckux npeacTaBieHul (Hapumep, yCTaHaBINBaTh, UMEET JIM ypaBHEHUE WM CUCTEMa YPaBHEHUHN pelleHus,
€CIIM UIMEET, TO CKOJIBKO)

) s Pemats nuHeiiHblEe HepaBEHCTBAa, KBaJpaTHble HEPAaBEHCTBA, M300pa)kaTh pELICHHE HEPABEHCTB Ha YHCIOBOMU
' IIPSIMOM, 3aIIUCHIBATh PEILIECHKE C IOMOIIbI0 CUMBOJIOB

Y Pemate cucTeMBl JIMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIIUE KBAJPAaTHOE HEPABEHCTBO,

1/1306pa>1<aT1> pPEICHUE CUCTEMBI HCPABCHCTB HA YHCIOBOM pr[MOfI, 3aIMMMCbIBATh PCIICHUE C TOMOIIBIO CUMBOJIOB




2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a1a4

3 DyHKIUU
PacrioznaBate (QyHKIMHM HM3y4eHHBIX BUIOB. [lOKa3pIBaTh CXEMAaTUYECKH PACIOJIOKCHHE HA KOOPJAMHATHOM
3.1 IocKoCTH TpadukoB ¢(yHKuuMd Bujma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUI
K03 (UIIMEHTOB, OMICHIBATH CBOMCTBA (DYHKLINN
25 [Toka3bIBaTh CXEMaTHYECKH PACIIONOKEHUE Ha KOOPIMHATHON TIOCKOCTH rpaduKkoB GyHKIMM Buaa y = VX, y = [x| U
. OTHCHIBATh CBOMCTBA (DyHKLIUN
23 Ctpouth M U300paxarh CXEMATHYECKH I'paUKU KBaIpAaTUIHBIX (PYHKIIMHA, OMHMCHIBATH CBOMCTBA KBAJPATHYHBIX
. byHK1Mi 0 uX rpadukam
- PacrioznaBath KBaJpaTHYHYIO PYHKIHIO 1O (OpMYyIIe, IPUBOIUTE MPUMEPHI KBAIPATHUHBIX (PYHKIHNA U3 PeaTbHOM
' KU3HU, GU3NUKH, TEOMETPUU
4 ApudmeTrnueckast 1 reOMeTpUYecKas Iporpeccuu
4.1 PacrioznaBate apuMETHYECKYIO 1 TEOMETPUUECKYIO MPOTPECCUU TIPH PA3HBIX CIIOCO0aX 3aaHus
42 BoInonHAT, BBIYMCIEHUS C HCHOJB30BaHHMEM (OPMYyN 7-TO ujeHa apu(pMeTHyecKol U TeoMeTpHUecKoin
. MPOTPECCUil, CYMMBI MIEPBBIX N YICHOB
4.3 N300pakath 4eHBI MOCIEI0BATEILHOCTH TOUKAMHU Ha KOOPIUHATHOM TUIOCKOCTH
4 Pemarth 3amaum, CBS3aHHBIE C YHCIOBBIMHU ITOCIICIOBATEILHOCTSIMH, B TOM YHUCIIC 3aJa4d M3 peabHOW JKHU3HH (C

HCIIOJIb30BaHUEM KaIbKYJIATOPA, HUPPOBBIX TEXHOJIOTU)




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OAHON (OPMBI 3aMUCH
1.1 npobeit k apyroii. I[loHsTHE panMoOHaIBLHOrO 4YHCINA, 3aMUCh, CPAaBHEHUE,
YIOPSA0OYMBAHUE PALIMOHATIBHBIX YHCEI
15 Apudmernueckne IeHCTBUS ¢ pallMOHATBHBIME YncIaMu. Penenue 3amad u3
' peasibHOM MPAaKTUKK HA YaCTH, HA JPOOH
13 Crenenb C HaTypalbHBIM IIOKa3aTeleM: OmpeleneHue, mnpeodpazoBaHue
' BBIPA)KEHUI Ha OCHOBE OTIPENIEIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [IpouieHThl, 3anuch NPOLEHTOB B BHJE ApoOU U ApoOU B BHJIE IPOLCHTOB.
' Tpu OCHOBHBIE 3a/1a4y HA TPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHON IPAKTUKU
15 [Ipumenenne nOpHU3HAKOB JEIMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
L6 PeanbHple  3aBMCMMOCTH, B TOM 4YHciae THpsMas U oOpaTHas
' PONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXeHHs
51 [IepeMeHHBIE, YMCIIOBOE 3HAUYECHUE BBIPAXKECHUSA C IepeMeHHOM. JlonmycTrumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBneHre 3aBUCHMOCTH MEXJy BEJIMYMHAMH B BUIEC (OPMYIHIL.
' Beraucnenns no gpopmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIDQKEHHUH, TOXJAECTBEHHO  paBHbIE
' BBIPAXKECHUS
2.4 CBoOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
5 s OpnHownenbl U MHOroujaeHsl. CteneHp MHOrowieHa. CriojkeHue, BbIUUTaHuE,
' YMHOXEHHE MHOTOYJIEHOB
o6 @opMyibl COKpaIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH.
' ®dopmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOUJIEHOB HA MHOKUTEN
3 YpaBHeHus
3.1 VYpaBHEHHE, KOPECHb YypaBHEHHs, NpaBWiIa TNPeoOpa3oBaHUs YpaBHEHHS,




PaBHOCUJILHOCTD YpaBHEHUN

JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YUCIIO KOPHEH JMHEHHOTO

32 YpaBHEHUS, PELIEHUE JINHEUHBIX YPaBHECHUI
33 CocraBieHHEe ypaBHEHUI 110 YCJIOBHUIO 33/1ayd. PelieHne TEKCTOBBIX 3a4ay C
' IIOMOUIbIO YPaBHEHUHN
34 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHHH C JAByMs IEepeMEHHbIMU. PerieHue
35 CHCTEM ypaBHEHUH CIOCOOOM IMOJCTAaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 € IIOMOLIBIO0 CUCTEM YPABHEHUI
4 Koopaunats! u rpaduku. OyHKImm
4.1 Koopaunara Touku Ha npsMon
42 Yucnossle TpOMEKYTKU. PaccrosiHre Mexay AByMs TOUYKaMU KOOPJAMHATHOMN
' PAMOM
43 [TpsmoyronbHas cuctema kKoopauHar, ocu Ox u Oy. Abcuucca U opAUHATa
' TOYKHM Ha KOOPJMHATHOM IJIOCKOCTH
44 [Ipumeps! rpadukoB, 3agaHHBIX (opMynamMu. UTeHue rpaukoB peasbHBIX
. 3aBUCUMOCTEN
4.5 [Honstne pynkunu. I'papuk pynxnuu. CroiicTBa GpyHKUINN
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk GpyHKINM y = [X|
47 I'paduueckoe pemieHue JHMHEHHBIX YpaBHEHMM W CHCTEM JIMHEHHBIX
' yYpaBHEHUNU
8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
. KBangpatubiii kopeHb u3 uucna. lloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEW W HMX NpPUMEHEHHE K
1.2 IpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUH U BBIYMCICHUSAM. [leficTBUTENbHBIE
qucia
1.3 Crenens ¢ 1enbpIM IoKaszaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 AnrebpanuecKue BHIPAKCHHS




2.1

KBanpatuslit TpéxuiieH, pa3ioKeHUe KBaJPaTHOTO TPEXUICHA Ha MHOKUTENN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOHCTBO ajire0OpandecKkoi 1poou

2.3 CrnoxeHue, BBIYMTAaHHUE, YMHOXKEHHUE, JACIICHHE allreOpandecKux apooei

2.4 PanmonansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUS 1 HEPABEHCTBA

11 KBagpatHoe ypaBHeHue, ¢opMmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera

3.2 Pemienue ypaBHeHMi, CBOAAIIMXCA K JMHEHHBIM U KBAJIPATHBIM

33 [Ipocreiimme qpoObHO-pallMOHANILHBIE YPaBHEHUS

I'padmyeckas uHTEpnpeTanusi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH € IBYMs IepeMeHHbIMU. [IpuMeps! pemeHus cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33724 aNredpandeckum crnocooom

3.6 UucnoBbie HEPAaBEHCTBA U MX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHON

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuHelHble HEpaBEHCTBA C OJHON EPEMEHHOI

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
4 OyHKIIUU

il [Tonatue ¢ynkuun. OOnacTe omNpeAereHHs U MHOKECTBO 3HAYCHHH
' ¢yskuu. CrocoOs! 3a1anust pyHKINUN

4.2 I'paduk pynkuun. YreHne cBOMCTB GyHKIUU 1O €€ rpapuKy

43 [Ipumeps! rpadukoB GYHKIIHMA, OTpaXKaroIUX pealbHble IPOLECCH

44 OyHKIMM, OINUCHIBAIOIIME TPSAMYI0O M OOpaTHy0 MpPONOPLUOHATIbHBIE
' 3aBUCUMOCTH, UX I'pauKu

4.5 @yHKIMH y =x7, y = X7

4.6 Oyukuuu y = [x, y = |x|

4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS




Yucna ¥ BEIYUCIIEHUS

PaHI/IOHaJ'IBHBIG 4quciia, HppaldOHAJIBHBIC YHCJIa, KOHCYHBIE U OeCKOHEUYHbIE

= JIECSITUYHBIE IpOOU
MHOXeCTBO ACHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YUCa KaK OECKOHEUHbBIE
1o JecaTu4Hble ApoOu. B3auMHO 0JJTHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
. JENCTBUTENBHBIX YMCEN U KOOPAUHATHOM npsiMoil. CpaBHEHHE JEHCTBUTEIbHBIX
4yucell
1.3 Apudmerndeckue 1HUCTBUS C ACHCTBUTEILHBIMH YUCIAMU
W3mepenus, npubamKeHus, oleHKU. Pazmepbl 00bEKTOB OKPYKaIOLIEro MHpa,
14 JUIMTEIBHOCTh TPOLIECCOB B OKpyXkaromeMm wmupe. [IpubnumxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. Ilpukuaka u ouneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUs C OHON TEpEMEHHON
2.2 Jluneiinoe ypaBHeHue. Penienne ypaBHeHUN, CBOASAIIMXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHW TpPETbed W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenune npoGHO-paliOHAIBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHeHU
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMU
"9 Pemenue cucrem nByX ypaBHEHMi, OHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOU CTEIEHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMBI YPaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA
516 I'padguueckass uHTEpHpeTalds HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs
‘ NIEPEMEHHBIMU
3 @yHKIMU




KBagpatnunas ¢yakuus, e€ rpaduk u cBoiicTBa. [lapabosa, KOOpAWHATHI

> BEPIINHBI TapadoJIbl, OCb CHMMETPUH MapadoIbl

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

33 I'paduku Gynkuuit y=k/x, y = x° 1 UX CBOWCTBA

34 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 UucnoBble NOCIEA0BATENBHOCTH

i1 Omnpenenenue U crocoObl 3aJaHUsl YUCIOBBIX MOCJeI0BaTeIbHOCTEeH. 3a1anue
' MOCIIEI0BATEIHFHOCTH PEKYPPEHTHOM (hopMyIioit U popMyIioif n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMETHUECKOH
' MIPOTPECCUU, CYMMBI MIEPBBIX 71 YICHOB

43 ['eomeTrpuueckass mporpeccusi. QPopmMynsl n-TO YiI€HA T'€OMETPUYECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX /1 YICHOB

14 N300paxkeHne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMH Ha KOOPAMHATHOMN MIOCKOCTU. JINHEHHBIH U AKCIOHEHIIUATBHBIA POCT

4.5 CJ10KHbI€ TPOLEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI1 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOT'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
Oomepalvy HaJl MHOXXECTBAMM, YMEHHUE OIEPUPOBATH IOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PELICHUU
3aJa4; YMEHHE HCIOIb30BaTh TPaQUUECKOe MPEICTaBICHUE MHOKECTB
JUISL OITUCAHMS PeabHBIX MPOIIECCOB U SIBJICHHM, MPH PELICHUH 3a/1a4

U3 APYruX y4yeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUSAMHM: OIPENEIICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeNIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, MPUBOJIUTH INPHUMEPbl W KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHUA U OTPULAHUA BBICKA3bIBAaHUM

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
NecsiTUYHas Opo0b, CTaHIAPTHBIA BUJ YMCIIA, PAallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIO, apu(MeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHUCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpsA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
NpSIMOW, OKpYIJISATh YHUCIA; yYMEHHE JeNaTh TNPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPACYETHI 1O (OopMyIIaMm,
npeoOpa3oBaHus ILENbIX, APOOHO-pAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSIMH, PA3JI0KEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM YHCJIE C MCIOJIb30BaHUMEM (OPMYJI Ppa3HOCTU KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OonecprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 U KOOPAMHATHYIO IUIOCKOCTH Ul M300paKEHUS pEIICHHM

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYIIU
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOMOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBajpaTuuHas (QyHKIH,
oOpaTHas TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUTH rpaduky QYyHKINH, UCIOIB30BATh TPAGUKU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, IS PEIICHUsS 3a/ad U3 JPYTUx
y4eOHBIX TPEJIMETOB W PEAIbHOW IKM3HHM, YyMEHHE BBIPAXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BETUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelleHUH 3a/ady, B TOM YHCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM 4YHCII€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPaBJICHUS JIUYHBIMU U
ceMelHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHUIO 3ajJayd,
UCCIIEIOBaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOIN0I00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKA, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHHUK, pAaBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MearaHa, OMCCEeKTpUCca M BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuiesiorpaMMm, pomM0O, MNpPSIMOYTOJIbHHUK, KBaJpar, Tpamemus;
OKPY>KHOCTB, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue Gpuryp, moo0HbIE TPEYTOJIbHUKN, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaroIleM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleNienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOIICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs  CHCTEMA
KOOpJIMHAT, KOOPJAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI I MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U PeATbHOMN )KU3HU

14

YMeHHe OmepupoBaTh IMOHATHUSMH: CTOJOUKOBBIE M KPYTOBBIC
IMarpaMMbl, — TaOMUIBL, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJIbllIce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJCKaTb, HWHTEPIPETUPOBATh M  MPeoOpPa3OBBIBATH




15

16

nH(popMalno, MPEACTABIEHHYI0 B TalOiauIax M Ha Jguarpammax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
SKCIIEPUMEHT), DJJIEMEHTapHOEe CcOoObITHE (PIEMEHTApHBIM HCXO0.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; yMEHHE peliaTh
3a/lady METOJIOM OPTraHHW30BAHHOTO TMepedopa M C HUCHOJIb30BAHUEM
MpaBwjia YMHOXKEHHS; YMEHHUE OLECHHMBATh BEPOATHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUSA MAaTE€MaTUKU KaK HAYKH, IPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMbBIX HA OI'2 110

MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHBIE
' MEPHOINIECKHE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palroOHATbHBIMU
' YyHuClIaMu

14 JeiictButenpupie yncna. ApudMETHYECKHE OMepaluu ¢ JACHCTBUTEIbHBIMU
' YUCIIAMU

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUMCICHUN
2 Anrebpanueckue BhIpaXKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C pPalMOHAIBHBIM IOKa3aTeleM.
. CBoiicTBa CTeNEeHH

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
' apupMeTHIeCKUMU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEPABEHCTBA

- Lenbie u npoOHO-panroHabHBle ypaBHEeHUs. CHCTEMBl M COBOKYMHOCTH
. YpaBHEHUNU

1s Lenbie u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI UM COBOKYIHOCTH
' HEPABEHCTB

3.3 Penrenyie TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH

4.2 Apudmerndeckass U reoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (yHKIMH. MaKCUMyMBI H
MUHHUMYMBI (yHKIMH. Hambonbimiee M HauMeHbllee 3HaYeHHE (QYHKUIMU Ha
IPOMEXKYTKE
6 Koopaunatsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEINYUH
7.6 BexkTopsl Ha TIII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
INPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Marematuka. Anrebpa: 7-i kiacc: 0a30BbIid ypoBeHb: yueOHHK; 15-¢ u3nanue,
nepepadboranHoe, 7 kinacc/ Makaperaes FO.H., Munarok H.I'., Hemkos K.W. u 1p.; mox
penakuueit TensikoBckoro C.A., AkinonepHoe oduiectBo «M3marensctBo «lIpocBemenuey
* Marematuka. Anredpa: 8-if kiacc: 0a30BbI ypoBeHb: yueOHUK; 16-¢ n3nanue,
nepepadboranHoe, 8 kinacc/ Makaperaes F0.H., Munarok H.I'., HemkoB K.W. u np.; mox
penakuueint TensikoBckoro C.A., AkimonepHoe oomiectBo «M3marensctBo «IIpocBemenuey
* Marematuka. Anredpa: 9-if kimacc: 6a30BbIi ypOBeHb: yueOHUK; 15-¢ n3nanue,
nepepadboranHoe, 9 kinacc/ Makaperaes FO.H., Munarok H.I'., HemkoB K.U. u np.; mox

penakuueit TensikoBckoro C.A., Akimoneproe oduiectBo «M3aatenbctBo «IIpocBemienuney

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA
1. JL.b. KpaiineBa. Ypoxku anreops! 7 kinacc. ba3oBblil ypoBeHb
2. J1.b. KpaiineBa. Ypoku anre6ps! 8 kinacc. ba3oBblif ypoBeHb

3. JL.b. KpaiineBa. Ypoxku anreops! 9 kiacc. ba3oBblii ypoBeHb
4. JI.W. 3BaBuy, JI.B. Ky3nenosa, C.b. CyBopoBa. /luiakTnueckrie MmaTepuaibl
o anredpe it 7 k1. — Mocksa: [Ipocsemenue, 2023 T.

5. JL.N. 3BaBuy, JI.B. Ky3nenona, C.b. CyBopoBa. /Jlugaktndyeckre MaTepuaibl
no anreope s 8 k. — Mocksa: [Ipocsenienue, 2023 T.

6. JL.U. 3BaBuy, JI.B. Ky3nenona, C.b. CyBopoBa. Jlugaktuueckue MaTepuaibl
o anredpe i 9 k1. — Mocksa: [IpocBemenne, 2023 r.

7. JLb. KpaitneBa. CaMOCTOATENIbHBIE U KOHTPOJIbHBIE PabOTHI 1O anredpe: 7
kiacc. — Mocksa: [Ipocsemenue, 2024 r.

8. JL.b. KpaitneBa. CamocTOsITENbHBIC U KOHTPOJBHBIE pa0OTHI TIO anredpe: 8
kiacc. — Mocksa: I[Ipocsemenue, 2025 r.



9. JL.b. KpaiineBa. CamocTOsITeTbHBIC U KOHTPOJIBHBIC PAOOTHI 10 anredpe: 9
kiacc. — Mocksa: [Ipocsemenue, 2025 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
1. www.edu.ru (caiitt MOuH P®).
2. www.school.edu.ru (Poccuiickuii 00111e00pa3oBaTeIbHbIN OPTAT).
3. www.pedsovet.org (Bcepoccutickuit UHTepHET-1IeICOBET)
4. www.fipi.ru (caiit @enepaabHOr0 MHCTUTYTA MEAarOru4ecKux
U3MEPEHUN).
5. www.math.ru (MHTEepHET-NIoAAepKKA YUUTEIEH MaTEMAaTUKH ).
6. www.mccme.ru (calT MOCKOBCKOT0O LIEHTpa HEMPEPBHIBHOTO
MaTeMaTU4eCKOro o0Opa3oBaHus).
7. WWW.it-n.ru (CeTh TBOPYECKUX YUUTEICH )
8. www.som.fsio.ru (ceTeBoe 00bETMHEHNE METOIUCTOB)
9. http:// mat.1september.ru (caifT razetsl «MaremaTHKa)
10. http:// festival.1september.ru (dhecTuBasib MEJATOTHIECKUX UICH

«OTKpBITHIN Ypok» («IlepBoe ceHTIOps»)).
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