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1. MMOSICHUTEJIbHASI 3AITUCKA

AnreOpa sBIsIeTCS OJHHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0ecrieynBaeT U3yuyeHHE IPYTruX TUCHUILUINH, KaK €CTECTBEHHO-HAyYHOT'0, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B MOBCEIHEBHON KU3HU.
PasButne y oOy4aromuxcs HAyYHBIX IPEJICTABICHHA O TIPOUCXOXKICHUU W CYIIHOCTH
anreOpanvecknx aOCTPaKIMi, CHocoO0e OTpPaKCHUS MATEMATHYECKOW HAyKOW SBIICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATEMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4ECTB
MBIIUICHUS,, HEOOXOMMBIX ISl aJanTalid B COBPEMEHHOM IM(ppoBoM obmiectBe. M3ydyenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBINIJICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEWCTBUSL U BBIBOJIBI, (POPMYIIMPOBaTh yTBepkAeHHUs. OCBOCHHE Kypca anreOpsl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaIONIUXCS: OHHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTHBHBIE PacCyXACHUs, 0000IIeHne W KOHKPETH3aIUIo, adCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEILHOW JIESTEIBHOCTH
oOyJarmmuxcs, TMOITOMY CaMOCTOSITENIbHOE peIIeHHe 3agad  sBISEeTCS — peaiu3almen
JEeSATeTPHOCTHOTO TPHHIIATIA 00YIeHHUSI.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» A OCHOBHOTO OOILEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BBIUMCIICHUS», «AJNreOpandecKkue BBIPRKCHU», «YpaBHEHHS W HEPaBEHCTBa», «DyHKIUWY.
Kaxxnast 13 3THX coJiepiKaTeIbHO-METOIUICCKIX JIMHUA Pa3BUBACTCSA HAa MPOTSHKCHUU TPEX JIET
M3yUYeHHsI Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHUSAMH. B Xo1e n3ydenus y4eOHOTo Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9THM B IporpaMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MAaTeMaTHYecKOro oOpa3oBaHUs WU
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONMIMMHCS OCHOB YHHBEPCAIBHOTO MAaTEMaTHYECKOTO
s3b1ka. ConepKaTeTbHON M CTPYKTYPHOH OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay siBIseTcs
€r0 MHTETPHUPOBAHHBIN XapaKTep.

Conmepxanne nuHHM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOH JUIsl JalIbHEHIIETO
W3YUYCHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BHUTHIO y OOYYAIONIUXCS JIOTUUECKOTO MBIIUICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJWMBIX Ul MMOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHATHS O YHCIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAMOHAIBHBIMH U MPPALMOHAIBHBIMH YHCIAMH,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEIILHOM YHUCIIE. 3aBEpIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandeckue BBIPKCHUSD» U
«YpaBHEHUSI W HEPABCHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUID Yy  OOy4YarOUIUXCS
MaTeMaTUYeCKOTO armapara, HEOOXOJWMOIrO Uil PpEHICHUs 3aJad MaTeMaTHKH, CMEKHBIX
MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00I1Iero 00pa3oBaHus
y4eOHBI  Marepwana TPYyNIUPYETCs BOKPYr  palMOHAIBHBIX  BBIPAXKEHHWH.  Asredpa
JEMOHCTPUPYET 3HAYCHUE MATEMATUKH KaK sI3bIKa JIJISl TIOCTPOCHUS MaTEMAaTHYSCKUX MOJICIICH,
OIMCAHMSI MPOIECCOB M SIBIICHHUI peabHOTO MHpa. B 3amaun oOydeHus anreOpe BXOIAT TaKKe
JanbHeHIee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJAUMOTO, B YacCTHOCTH, IS
OCBOEHHMS Kypca HWHQPOpPMATHKH, ¥ OBJIQJICHUE HaBbIKAMH JCIYKTUBHBIX PacCyKICHHU.
[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHHs, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPYECTBY.

Conepkanne  (DyHKIMOHAIBHO-TpAUUECKOW  JIMHUM  HAICJICHO HAa  TOJyYCHHUE
00yJaroIUMUCs 3HaHUN 0 (PYHKIMAX KaK BaKHEHINIEH MaTeMaTU4eCKOW MOJICIH Il OMUCAHUS
U HCCIEJOBAHUS Pa3HOOOpa3HBIX NMPOILIECCOB M SBJICHUN B mpupojae u obmecTtse. M3ydyeHnue
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MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydaloOIUXCs YMEHHUS HCIOJIb30BAaTh Pa3INIHBIC
BBIPA3UTEIIbHBIE CPEACTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHBbIC, CHUMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIaJ B ()OPMHPOBAHUE MPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU LIMBUIM3ALIAN
U KyJBTYPHI.

CornacHo ywyeOHOMY TutaHy B 7-9 Kiaccax wu3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIIOYAET CIIEAYIOIIME OCHOBHBIE Pa3lelNibl colepaHus: «Yuciaa W BBIYHCICHHS,
«AnredpanyecKue BHIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yuenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezeno), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

2. COAEP)XAHME OBYYEHUS

7 KJIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECATHUYHBIE, MEpexoj] OT OJHON (opMbI 3amucH Apoleil K
npyroii. IloHsiTHE pallMOHAIBLHOIO YMCIIa, 3alMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALIMOHATIBHBIX
yrcen. Apudmernyeckue AeUCTBUS C pallMOHaIbHBIMU YUcliaMu. Perienue 3aiad U3 peaabHOU
MPaKTUKHU HAa YaCTH, HA JPOOH.

CreneHpb ¢ HaTypaJbHBIM IOKa3aTelieM: oNpefeNieHue, npeoOpa3oBaHUe BBIPAKEHUN Ha
OCHOBE OTpe/ieNieHus], 3anich O0onbuX ynceln. [IporeHTsl, 3anuch NPOLEHTOB B BUIE IPOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJ]aud Ha MPOILIEHTHI, pElIeHHE 3a7a4 U3 peajbHON
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsAMasi U 0OpaTHasi MPONOPLIHOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHU s

[IepemenHble, YMCIOBOE 3HAYEHUE BBIPAKEHUSI C MEpPEeMEHHOW. JlomycTHMBbIe 3HAYEHUS
nepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH  MEXIy BeIMYMHAMM B BHUAE (OPMYJIBI.
Beruucnenus no gpopmynam. [IpeobpazoBaHne OyKBEHHBIX BbIPAXKEHUH, TOKAECTBEHHO paBHBIE
BBIPAXKEHHUs, IIPaBUJIa MPeoOpa3oBaHMsl CyMM M NPOU3BENECHUN, IPAaBUIA PACKPBITHS CKOOOK M
IIPUBEICHUS MOJIOOHBIX Cl1araeMbIX.

CBoOMiCTBa CTENEHU C HATYPAJIbHBIM I1OKA3aTeIIEM.

Opnownensl 1 MHOrowieHsl. Crenens MHOrouwieHa. ClloKeHHE, BBIYNTAHUE, YMHOKCHHE
MHOTOWIEHOB. DOpPMYJIbl COKpAIIEHHOIO YMHOKEHUS: KBAaApaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3nokeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHUs, IIpaBUja NpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHUCIIO KOpPHEH JIMHEHHOIO YypaBHEHMS,
pelleHHe JMHEWHBIX ypaBHEHMM. CocCTaBiI€HME ypaBHEHUM IO YCIOBHUIO 3ajauu. PemieHue
TEKCTOBBIX 33/]1a4 C IOMOLIbIO YPABHEHUM.

JIuHeliHOe ypaBHEHME C JBYMsI IIEpeMEHHbIMHU U ero rpapuk. Cucrema JByX JMHEHHBIX
ypaBHEHUH ¢ JByMs INepeMeHHbIMHU. PemieHue cucrteM ypaBHEHHH CHOCOOOM MOJCTaHOBKH.
IIpumeps! pelieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunata Touku Ha mnpsmMol. YuciioBble NPOMEXYTKH. PaccrosiHue Mexny IByMs
TOYKaMH KOOPAUHATHOU MPSMOMU.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcmucca M opauHaTa TOYKHM Ha
KoopAMHATHOM TuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkuuu. I'padpuk Pyaknun. CpoiictBa  QyHKIMIA.



Jluneitnas ¢pynkuwms, e€ rpapuk. ['padux Gynkuuu y = |X|. ['paduueckoe peuieHre JTHHEHHBIX
YPaBHEHUH U CUCTEM JIMHEVHBIX YPaBHEHUM.
8 KVIACC

Yuciaa ¥ BEIYMCICHUS

KBangpatusiii kopenp u3 uncia. Ilonarue o0 wuppanuoHanbHOM uyucie. JlecsTuyHble
NpUOJIMKEHNS UPPAMOHATIBHBIX uncesl. CBOICTBAa apupMETHIECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K MNpeoOpa30BaHUIO0 YHUCIIOBBIX BBIPAXKEHUI M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auredpanyeckue BbIpaKeHHs

KBanpathblil TpEXUsieH, pa3aoKeHUE KBaJPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnrebOpandeckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckoi apoou. CroxxeHue,
BBIUMTAHUE, YMHOKEHUE, JielieHue anreOpanueckux apoOei. PanuoHanbHble BBIpaXXEHUS U HX
npeoOpa3oBaHHUe.

YpaBHeHus U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajJpaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMi, cBoIAUIMXCA K JMHEMHbIM W KBaapaTHeIM. [Ipocreiimme npoGHO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€pEeMEHHBIMHU. [Iprmepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM CIIoCoOOM.

UucnoBble HEpaBEHCTBA W HMX CBoOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucremsbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6nMacTh onpeneaeHrus U MHOKECTBO 3HaYeHU (yHKIUHU. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumu. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHH, OTpaXKaroX peaabHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxn. Oyukmun Y = X2, Y = X3, Y = VX, y=|x|. [padudeckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUU.

9 KIIACC

Yucsia 1 BBIYUCICHUSA

PannonanpHble yKcna, uppanroHaIbHbIE YUCIIA, KOHEYHbIe U OECKOHEUYHBIEC ECATUUHbBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX 4YHUCEN, ACUCTBUTEIbHBbIC 4HMCIAa Kak OeCKOHEUHbIe
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JNEHUCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCeN, apupMETHYECKUEe NIEHCTBUS C ACHCTBUTEIHLHBIMU
YUCJIAMM.

PazMepsl OOBEKTOB OKPYKAIOLIET0 MHpa, IUTEIBHOCTh IMPOLECCOB B OKPYKAIOLIEM
MUDE.

[TpubnnxEéHHOE 3HAaYeHHWE BEIUYMHBI, TOYHOCTh MNpHOMKeHHs. OKpyrieHue 4yuced.
IIpukuaka v OLEeHKa Pe3yIbTaTOB BHIYMCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHUs ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3IoKEHNEM Ha MHOYKUTEIIH.



Pemenne  npoOHO-pallMOHaNBHBIX  ypaBHEHUW.  PemieHme  TEKCTOBBIX  3ajad
aNreOpanvdeckKiuM METOJIOM.

VYpaBHeHHE C JBYMS MEpPEeMEHHBIMH U ero rpauk. Pemenune cucteM ABYX JTHMHEWHBIX
YpPaBHEHUH C JBYMs IIEpEMEHHBIMU. PellleHHe cucTeM JBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a pyroe — BTOpol creneHu. ['paduueckas nHTepHpeTanus CUCTEMbl YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIoCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne NMHEMHBIX HEPaBEHCTB C OJAHOW NIEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEPaBEHCTB C OJHOI mepeMeHHOW. KBanpaTHple HepaBeHcTBa. | 'paduueckas WHTEpIIpETAIHS
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

DyHKUUHA

Ksagparuunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapaboJibl, 0Cb CHMMETPHUH MapadoJIbL.

Ipadukn dyrkimit: y = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = |x|, 1 ux cBoiicTBa.

Yucii0BbIe 0CJIEA0BATEIBHOCTH U NPOIPECCHH

[ToHsiTHE YMCIIOBON MOCIEI0BATENIBHOCTH. 3a/laHUe IOCIIE0BATEIbHOCTH PEKYPPEHTHOM
hopmyroit 1 popMyIoi N-TO WIeHa.

Apudmernueckas U reomerpuyeckas — nporpeccur.  Dopmynsl  N-ro  uneHa
apu(MeTHyecKoil 1 reOMeTPUUECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N YJICHOB.

N300paxkenne uieHOB apu(pMETHUYECKOW U T€OMETPUYECKOM MpOTpeccHil TOukKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEWHBIN M 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.

3. INTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBbBI YYEBHOT'O

KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE Ppe3yJbTAThl OCBOCHHSA IPOrpaMMbl Y4eOHOro Kypca «AsreOpa»
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIICHUEM HHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHMCKOM MAaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KCHUSM POCCHUHCKHX MaTEeMAaTHKOB M POCCHNCKOU
MaTEeMaTUYECKON LIKOJIBI, K UCIIOJIB30BAHMIO 3TUX JOCTH)KCHUHN B JPYTUX HAYKAaX U MPUKIIATHBIX
chepax;

2) rpaskIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBbIO K BBIIOJHEHUIO OOA3aHHOCTEH TIpakJaHMHA M PpEealn3aluu €ero Ipas,
IIPEJCTABICHUEM O MAaTEMaTUYeCKMX OCHOBaX (YHKUIMOHHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHU, MpoLeayp I'pa)kJaHCKOro oOlIecTBa (HarmpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX NpOOJeM, CBSA3aHHBIX C MPAKTUYECKMM HPUMEHEHHEM JOCTHXKEHHUH
HayKH, 0CO3HAaHMEM Ba)KHOCTH MOPAJIBHO-3TUYECKUX IIPUHIIUIIOB B ACATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW Ha AaKTUBHOE Y4YacTHE B DPELIECHUM INPAKTUYECKHX 3aJad MaTeMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAHNEM Ba)KHOCTU MaTEMAaTHYECKOI0 00pa3oBaHMs Ha MPOTSDKEHUM BCEH
KHU3HU Ul YCTIEUTHONW Mpo(ecCHOHANBHOM JeATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHUIYalIbHON TpaeKTOpuu o0Opa3oBaHUi U
KM3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOILIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHME:

CMOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3ICTETHYECKOMY BOCIPHUATHIO MaTEeMAaTUYECKUX
00BEKTOB, 33/1a4, PEIICHUH, paCCY)KIACHUN, YMEHUIO BUJIETh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 NO3HAHUSA:



OpHUEHTAIe B JEATEILHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX INPEACTaBJICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YEJOBEKa, MNPHUPOABI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKh Kak c(epbl UYelIoBEUECKOW MIESITeNbHOCTH, JTAloOB €€ pa3BUTUS U
3HAUUMOCTHU JJI PAa3BUTHUS [IUBUIIM3ALINH, OBJIAJICHUEM SI3bIKOM MATEMAaTUKH U MaTEeMaTH4ECKOM
KyJIbTypOM Kak CpEICTBOM TMO3HAaHUSI MHpPA, OBJIAJICHUEM [MPOCTEUIIMMH HaBBIKAMU
HCCIIEN0BATEIBCKON AEATEIBHOCTH;

6) ¢usnueckoe BocnuTaHWe, (OpPMHpPOBaHHE  KYJAbBTYPbl  3/I0POBbS M
3MOLMOHAJIBHOIO 0J1aronoIyus:

FOTOBHOCTBIKO TNPUMEHATh MAaTEMAaTHYECKHWE 3HAHUS B HHTEPECAX CBOErO 3I0pPOBbA,
BEJICHUS 3I0pOBOro 00pa3a >KHU3HU (3I0pOBOE NMUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (Qu3udeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedieKcuw,
MIPU3HAHUEM CBOETO IIpaBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIpyroro 4eiaoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTAIlel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIs pellleHus 3agad B o0nactu
COXPAaHHOCTH OKPYXAaIOWIEH Cpenabl, IJIAaHUPOBAHMS MOCTYIIKOB M OLIEHKH HMX BO3MOYKHBIX
MOCJIEICTBUI JUIsl OKpY’KaroLel cpefbl, 0CO3HaHUEM TJI00AIbHOIO XapakTepa 3KOJOTUYECKUX
poOJieM U yTel UX pelIeHNs,

8) ajanTanms K M3MEHAIOIUMCS YCJI0BUAM COLMAIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHSIX HEOMPEICIEHHOCTH, TIOBBIIEHHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATeTbHOCTh, B TOM YHCJIE€ YMEHUE YUUTHCA Y APYTHX
JoJIed, MPUOOpETaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHMSI, HABBIKU W KOMIICTCHIINHN U3
OTIBITA JIPYTHX;

HEOO0XOIUMOCTBIO B ()OPMHUPOBAHWN HOBBIX 3HAHUH, B TOM YHCIe (OpMYyTUpOBaThH UIEH,
MOHATHS, TUIOTE3bl 00 00bEKTaxX W SIBICHUAX, B TOM YHUCJIE PaHEe HEU3BECTHBIX, OCO3HABAThH
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CUTYyallMl0, BOCHPUHHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLEHUBATH PUCKU U TIOCIEACTBUS, (GOPMUPOBATDH OTBIT.

METANPEIAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBus:

® BBIABIATH M XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXKIY MOHATUSAMHU, (OPMYIHPOBATH OIpPENEICHUS MOHSATHIA,
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(uKauu, OCHOBaHUS Uit 0000IIeHUS
Y CPaBHEHMsI, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPUHHUMATH, (POPMYIUPOBATH U MPEOOPA3OBLIBATH CYKIEHHUS: YTBEPAUTEIbHBIC U
OoTpUIaTeNbHbIE, eAMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeUiaraTb KPUTEPUU I BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

e JieNaTh BBIBOJbI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M MHAYKTUBHBIX
YMO3aKIJIFOU€HHUH, YMO3aKIIFOUEHHI 10 aHAJIOTUH;

e pa3bupaTh JOKa3aTeNbCTBA MATEMaTHUECKUX YTBEPXKIEHUN (mpsMble U OT
MIPOTHUBHOTO), MIPOBOIUTH CaMOCTOSITEIbHO HECJIOKHbIE JI0Ka3aTeIbCTBA
MaTeMaTH4eCcKUX (DaKTOB, BBICTPAWBATh apPTyYMEHTAIMIO, NPUBOIAUTH MHPUMEPHl H
KOHTPIpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh Croco0 perieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIOUpaTh HanboJiee MOIXOASIINUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJICICHHBIX
KPUTEPHEB).



ba3oBble ncciaenoBareibCKHe AeiCTBHS.

UCIOJBb30BaTh  BOMPOCHl  KaK  MCCIEJOBATENIbCKUH  MHCTPYMEHT  IMO3HAHMA,
(bopmynupoBartb BOIIPOCHI, duxcupyromme IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITEJIbHO yCTAaHABIMBAaTh MCKOMOE U JaHHOE, (opMUpOBaTh THIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

IIPOBOJUTH IO CAaMOCTOSITENIBHO COCTAaBJIEGHHOMY IUIAaHY HECJIOKHBIN SKCIEPUMEHT,
HEOOJBIIOE WCCICIOBAHWE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MKy COOOM;

CaMOCTOSITEJIBHO  (OpMYIHPOBaTh O0OOOMIEHNS © BBIBOABI 10  pe3yiabTaTaMm
MIPOBEIEHHOTO HAOJIOJEHMSI, UCCIIEJOBAHMS, OLIEHUBATh JIOCTOBEPHOCTh IOJY4YE€HHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHMUIA;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH MPEIIOI0KEHUS
0 €r0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITh HEIOCTATOYHOCTh M M30BITOYHOCTHh MH(OPMALMU, JTAHHBIX, HEOOXOJANMBIX
JUIS pEIICHUs 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (hopMy MpecTaBieHusl HHGOPMALMK U WIUTIOCTPUPOBAThH pelllaeMble 3a1a4u
cXeMaMu, AMarpaMMaMH, HHOU rpadukoi U ©X KOMOMHALIUSAMY;

OIICHUBATh HAJEKHOCTh MHPOPMALMH TI0 KPUTEPUSAM, IPEUIOKEHHBIM yIUTENIEM WIH
chOpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

BOCTIPHHUMATH U (POPMYJIHPOBATH CY)KJICHUS B COOTBETCTBHHU C YCIOBHSMHU M IETSIMU
oOIIeHHs, SCHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS 10 X0y PELICHUS 3aa4i, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0JIe 0OCYXICHHS 3a7aBaTh BOMPOCHI TIO CYIIECTBY 00CYXKIaeMOM TEMBbI, TPOOIEMBI,
pemraeMoll  3a1aud, BBICKAa3bIBaTh HJCH, HAICJIICHHbIE HAa MOUCK pElICHus,
COINOCTABIATh CBOM CYXKJICHHS C CYXKJICHHAMH JpPYIrMX YYaCTHHUKOB JHAJIOTa,
OOHapyKUBaTh pa3In4Me U CXOJCTBO TMO3UINH, B KOPPEKTHOH popme HOopMyIHpOBaTh
pa3HOTIacus, CBOU BO3PAKCHNUS;

NPEACTAaBIATh PE3YNIbTAThl PELICHUS 3a7a4M, SKCIICPUMEHTA, UCCIEJOBaHMs, IIPOCKTa,
CaMOCTOSITEJIFHO BBIOMpPATh ()OpMAT BBICTYIUICHHS C Y4ETOM 3a/1ad NPE3CHTAlud U
0CcOOCHHOCTEH ayIMTOPHU;

MOHUMATh ¥ MCHOJb30BaTh NMPEUMYILECTBA KOMAaHAHOW W WHIUBHUIYaTbHOH PabOTHI
IIPY peIIeHUH Y9eOHBIX MaTeMaTHYECKUX 3a/1a4;

NPUHUMATh 11eJb COBMECTHOH JESTEIbHOCTH, INIAHUPOBATh OPraHU3aIUi0 COBMECTHON
paboThl, pacmpeneniaTh BUABI pPabOT, IOrOBAapUBATHCS, OOCYKAAThb NpOLECC |
pe3ynbTar paboTsl, 0000IaTh MHEHHUS! HECKOJIBKHX JFOJICH;

y4acTBOBAaTh B TPYNNOBBIX (opMax paboTel (00CYXaeHUs, OOMEH MHEHHSIMH,
MO3TOBBIE€ IITYpMBl U APYTrHe), BBIIOJHATH CBOK YacThb pabOThl M KOOPAMHHPOBATH
CBOM JIEWCTBUS C JPYTUMH YICHAMH KOMaHJbl, OLIEHUBATh KAYeCTBO CBOEr0 BKJIaja B
oOmmMit TPOIYKT MO KpUTEPUsIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS.

PeryisiTuBHbIE YHHBepcaJIbHbIE YUeOHbIe elicTBUS
Camoopranm3anus:

CaMOCTOATCIIbHO COCTABJIATH IUIAH, AJTOPHUTM PCHICHHA 3aladu (I/IJ'II/I €ro I-IE].CTI:),
BLI6I/IpaTB croco0 peumeHusda ¢ y‘IéTOM HMCIOIIUXCSA PECypCOB U COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIECHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOJIb, IMOUMOHATbHbI HHTEJIEKT:
® BJAJETHh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLIecca U pe3yinbTaTa peleHus
MaTeMaTUIECKOM 3ada9Hu;
® TPEIBUAETH TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NMPU PEIICHUH 33/1a4H, BHOCHTH
KOPPEKTHBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAHJIEHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa JIEATEIbHOCTU MOCTABICHHOMN LIETH U YCIOBUSM,
OOBSICHATh TPHYUHBI JIOCTHKCHHUS WM HEIOCTIKEHHsS IEJIH, HAXOJWUTh OLINOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.
MNPEIMETHBIE PE3YJbTATHBI

K koHmy oOydyenuss B 7 kJjacce OOydalOIIMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

Yucjia 1 BBIYHCIEHUS

BEIMONHATE, couyeTas YCTHbIE W THCBMEHHBIE TPUEMBI, apu(MeTHYecKue ICUCTBUS C
panoHaTFHBIMHU YHCIIAMHU.

HaxomuTh 3HaueHWs] YHUCIOBBIX BBIPOKEHHH, MPUMEHSITh pasHOOOpa3HBIE CIOCOOBI U
NpUEMBI  BBIYMCIICHUS 3HAUEHWH JPOOHBIX BBIPAXKECHHH, COACPIKANINX OOBIKHOBEHHBIC U
JeCSITUYHBIE TPOOH.

[lepexonuTe OT oaHOM (popMbl 3amucu yucen K Ipyroi (mpeoOpa3oBHIBATH JECATHUHYIO
IpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YIOPSAIOUMBATH PALIUOHAIIbHBIE YUCIA.

OKpyrisTh 4yncia.

BbInoNHATE NPUKUIKY M OLIEHKY pe3ysbTaTa BBIYMCIECHUHM, OLICHKY 3HAUEHUN YUCIOBBIX
BbIpa)KEeHUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHSTh NPU3HAKK JEIUMOCTH, Pa3okKeHNe HA MHOKUTEIHN HaTypaJlbHbIX YHCET.

PemaTth mnpakTUKO-OPHUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHHEM BEIUYHH,
MIPOMOPLIMOHAIBHOCTHIO BEJIMYMH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3YJAbTAThl PEUICHUS 334a4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAMH pacCMaTpUBaeMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHUsI

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B mpoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OYKBEHHBIX BHIPAKEHUHN MPU 3aJaHHBIX 3HAUCHUSAX MTEPEMEHHBIX.

BrinonHATe peoOpazoBaHus 1EI0T0 BhIPAXKEHUS B MHOTOWIEH MPUBEACHUEM IMOJI0OHBIX
ClIaraeMbIX, PaCKpbITHEM CKOOOK.

BbInoyHAT, yMHOKEHHE OJHOYJIEHAa Ha MHOTOWIEH W MHOTOYWIeHa Ha MHOTOYIEH,
MPUMEHATH POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3oKEHHE MHOTOWIEHOB Ha MHOMKUTENH C TOMOIIbIO BBIHECEHHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIHUPOBKHU claraeMbIX, IpUMeHeHUs: (GopMysl COKpaméHHOTo
YMHOKEHUSI.

[IpumensTh npeoOpa3oBaHUs MHOTOYJICHOB Ul pEIIeHHs pa3IHuHBbIX 33734 M3
MaTeMAaTUKHU, CMEXHbIX IPEAMETOB, U3 PEeaTbHOI MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEN C HAaTypalbHBIMH MOKa3aTeNsIMU Ul TpeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA



Pemate nmHeliHBIE ypaBHEHHs C OJHOM IMEPEMEHHOM, NMPUMEHSS IMpaBuia IMEpexoaa OT
HCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsTh, SBISETCS JU YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath npuMepsI ap YMCEll, SIBISIOUIUXCS PEIIeHUEM JIMHEWHOTO YPaBHEHUS C IBYMSI
[IEPEMEHHbBIMHU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpaduK JMHEWHOTO YypPaBHEHUS C JBYMs
NepEMEHHBIMH, TIOJIB3YACh TPadUKOM, TPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHI C JIByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKu.

CocraBiaTh M pemath JUHEHMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUH I10
YCIIOBUIO 3a/layM, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJIy4YEHHBIN
pe3ynbTar.

LORIN 700

N300paxkaTh Ha KOOPAMHATHOM NPSIMONW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE TNPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKU IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHKINHN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTh, BpEMH,
00BEM paboTHI.

Haxonuts 3HaueHre (GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpadudeckuid crocod MPenCcTaBlICHUS W aHadu3a WHQPOpPMallUW, WU3BJICKATh U
HMHTEPIPETUPOBATH HHPOPMAIINIO U3 TpahUKOB peaibHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHmy oOydyenuss B 8 kJacce oOydarOmMiiCsS TMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCICHHUSA

Hcnonp30Barh HayalbHbIE NPEICTABICHUS O MHOYKECTBE JECHCTBUTEIBHBIX YHCEN JUIS
CpPaBHEHHUsSI, OKPYTJICHHUS M BBIYMCICHUHN, HM300pa)kaTh AEUCTBUTENbHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOM.

[IpumeHsaTh TOHATHE apU(PMETHYECKOro KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbBIC
KOPHH, UCIIOJIb3YS MPU HEOOXOIUMMOCTHU KaJbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHusl BbIPaKEHUH,
COJIepXKalIUuX KBaAPATHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OONBIIMX W MaJbIX YHCENl C MOMOIIBIO JECITHYHBIX ApoOeil u
creneHel yucna 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHSATh MOHSATHE CTENEHH C LEeJbIM IoKa3aTelieM, BBIMOJHATH MPeoOpazoBaHuUs
BBIPAXKEHUI, COJIEPKALLUX CTEIEHH C LIEJIBIM TOKA3aTEeIIEM.

BbInoNHATE TOXKAECTBEHHBIE IMPEOOpa3oBaHUs pPALMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE
MpaBWJI JCHCTBUI HAaJl MHOTOWICHAMU U alreOpandecKuMu JpoOsiMH.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensaTh mpeoOpa3oBaHUs BBIPAKEHUN [ pEHICHHS pa3IW4yHBIX 3a7ad U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

YpaBHeHUsS U HEPABEHCTBA

Pemrate nuHeliHble, KBaJIpaTHbIE YPABHEHUS U PallMOHAIIbHBIE YPaBHEHHUS, CBOJSAIIMECA K
HUM, CUCTEMBI ABYX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBoauTh MpoOCTENIINE UCCIEN0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHHH, B TOM UHCIE C
MPUMEHEHHEeM TpapuuecKux TMpeacTaBieHuid (yCTaHaBIMBaTh, MMEET JIM YpPaBHEHHE WIIU
crcTeMa YpaBHEHHI pelieHus, €Clii UMEET, TO CKOJIbKO, U IIpoYee).
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[lepexoauTs OT clIOBeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
MOMOIIBIO COCTABJICHUS YpPaBHEHHUS WM CHCTEMBbl YypPaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJYy4EHHbIN pe3yibTar.

[IpuMeHsTH CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OIICHKHU, PEIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM MEPEMEHHON M HMX CHCTEMBI, JaBaTh TIpa(UUYecKyl HWILTIOCTPAIHIO
MHO>KECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lornMaTh ©  HCIONB30BaTh  (PYHKIMOHAIBHBIE TOHATHS M SI3BIK  (TEPMHUHBI,
CHMBOJIMYECKHE 0003HAYEHUs), OINpPENeNATh 3HaueHHWe (QYHKIUHM I0 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOMCTBA PYHKIMHU 10 €€ rpaduKy.

CtpouTts rpaduku JeMEHTapHBIX (QYHKIUH BHIA:

y = kix, y=x2,y=x3,y = X, y = VX, OIICHIBaTh CBOICTBA UNCIOBOH (GYHKIMHK MO €&
rpaduky.

K koHmy oOydenuss B 9 kijacce oOydarOIIMICS TMOMYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yabTaThl:

Yucjia 1 BBIYHCIEHUS

CpaBHHBATH M YIIOPSIIOYMBATH PAlHOHATFHBIC H UPPAMOHATBHBIE YUCIIA.

Bemonaate apudmMeTrnueckue ASHCTBUS C pallMOHAILHBIMU YHCIIAMHU, COYETasi yCTHBIE U
MUCHMEHHBIC TPUEMBI, BHITIOHATH BEIYMCIICHUS C UPPAIMOHATHLHBIMH YHCIIAMH.

HaxomnTh 3HaueHMs CTENEHEH C MENbIMH TIOKa3aTeNIIMA M KOPHEH, BBIYHACIISATH 3HAYCHUS
YHCIIOBBIX BBIPAKECHHM.

OKpyrasTh NIEHCTBUTENBHBIC YHWCIIA, BBIMOJHATH TPUKUAKY pPE3yJIbTaTa BBIYMCICHHA,
OIICHKY YHMCJIOBBIX BBIPAKECHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemars nuHeilHble M KBaJpaTHbIE YpPaBHEHHUS, YpaBHEHHs, CBOJSIIMECS K HHM,
npocTeire IpoOHO-pallMOHAIbHBIE YPAaBHEHHUS.

Pemath cuctembl IByX JIMHEHHBIX YpaBHEHHMM C JBYMsI MEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJJTHO YPaBHEHUE HE SBIISETCS JTMHEUHBIM.

Pemars TekcToBble 3ajauM  anreOpanyecKuM CHOCOOOM C TOMOIIBIO COCTABIICHUS
YpaBHEHHUS UM CHUCTEMBI IBYyX YPaBHEHUH C IByMSI IEPEMEHHBIMH.

[IpoBoauTH MpocCTeHIIe NCCIEeIOBaHMs YPABHEHUN U CHUCTEM ypaBHEHHI, B TOM YHCIIE C
MpUMEHEHHEeM TrpapuuecKux IMpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CUCTEeMa YpaBHEHUU pelleHus], €CJIU UMEET, TO CKOJIbKO, U Tpoyee).

Pemars nuHeliHble HEpaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh pellIeHue
HEPaBEHCTB Ha YMCIIOBOU MPSMOIA, 3allMChIBATh PEIICHHE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucreMbl JHMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEUICHUE CUCTEMBbl HEPABEHCTB HA YHCIOBOW MPSIMOMH,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA NP PEIICHUH PA3IMYHBIX 337a4.

DyHKUUH

PacnioznaBath (hyHKIMM U3y4eHHBIX BUIOB. [l0ka3piBaTh cCXeMaTUYECKU PACIIONOKEHHE Ha
KOOPIUHATHOM MJI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b,y = k/x, y = ax2 + bx +
C,y =x3,y=1X Yy = |X|, B 3aBHCHMOCTH OT 3HaueHH KO>DDUIHEHTOB, OMICHBATE CBOHCTBA
(b yHKIIHIA.

Ctpouth M M300pakaTh CXeMAaTH4ECKU TpapUKH KBAJPATHUUHBIX (DYHKIMHA, OMUCHIBATH
CBOMCTBA KBaJApaTUYHBIX (DYHKIUN MO UX TpauKaMm.

Pacno3naBare  kBagpatHuyHyro (QyHKOuo 1o  Qopmyie, NPUBOAUTH  MPUMEPHI
KBaJIPaTUYHBIX QYHKIUH U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJioBbIe MOCJIE10BATEIbHOCTH U MPOIPecCUH
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Pacnio3naBate apu(MeTHUECKyI0 U T€OMETPUYECKYI0 IPOTPECCUU MPH Pa3HBIX CIIOCOOAaxX
3aJaHus.

BBINONHATE BBIYMCICHHUS C HCIOJB30BaHHEM (OpPMYN N-TO wieHa apu(pMeTH4YecKOd u
r€OMETPUYECKON NPOrPECCUi, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh WieHbI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCIOBBIMH IOCIEIOBATENIbHOCTSIMHU, B TOM YUCIE 3aJaud
U3 pealbHOM KU3HM (C UCHOJB30BAHUEM  KaJbKYISATOpa, LU(POBBIX TEXHOJOTHH).
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4. TEMATUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM KonTposbmbie | IIpakTiueckue (ungposrbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
1 Yucna u BeUUCICHUs. ParnonanbpHbIe o5 1 bubmmoreka [{OK
qucIa https://m.edsoo0.ru/7f415b90
bubnuorexa [JOK
2 AJreOpaeCKue BHpaKCHNA 27 . https://m.edsc%.ru/7f415b90
bubmuorexa [JOK
3 YPABHEHIA H HEPABCHCTEA 20 . Pitpsim edoD. M/ 7£415b90
bubmuorexa [JOK
4 Koopumarer u rpaguiu. Gymici 24 . https://m.edséf).ru/7f415b90
bu6mmoreka [IOK
> Tosropere 1 0b0bmenne 6 . https://m.edsoo0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOT'PAMME
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoTbI pecypesl
bubmmoreka [{OK
1 Yucna u Beruncienus. KBajparHbie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruucierusi. CTeneHp ¢ 1eIbiM 7 bubnuoreka [JOK
HOKa3aTesneM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BhIpaKEHUSI. 5 1 bubnuoreka [JOK
KBaaparubiii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpandeckre BBIPaKEHUS. 15 1 bubmuorexa [JOK
AureOpandeckast 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbIe 15 1 bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DymiciH. OCHOBHEIC NOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 Dymxuun. ucnossie pyniun o https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
10 Tosropere 1 0bobmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
qucliia https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuorexa [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 https://m.edso00.ru/7§419d08
bu6moreka [IOK
> Dynkuun 16 . https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucoBble OCIEA0BATEIBHOCTH 15 1 https://m.edso0.ru/7§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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5. IIOYPOYHOE IIJIAHUPOBAHUE

7 KUIIACC
No KoJsinuecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
. Tema ypoka o0pa3oBaTe/bHbIE
/i yp Beero Konrtpoabubie | IlpakTuyeckue W3yHeHHs p
padoTsI padoThbI pecypchl
1 [ToHsiTHE palMOHATILHOTO YHCIIa 1
2 Apudmernueckue AeMCTBUS C 1
paloOHaIbHBIMU YHCIIAMU
3 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
6 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
7 CpaBHeHuHe, yIOPSAI0YMBAHUE 1
palOHaIbHBIX YUCEI
8 CpaBHeHue, ynopsigouuBaHuE 1
paloHaIbHBIX YHCEI
9 CpaBHeHue, ynopsounBaHue 1
palOHaIbHBIX YUCEI
10 Crenens ¢ HaTypalbHBIM 1 bubnuoreka [IOK
okasareyieM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypalIbHBIM 1 bubnuoreka [IOK
mokasareyieMm https://m.edsoo0.ru/7f421382
12 Crenenb ¢ HaATYpaJbHBIM 1 bubnuoreka [JOK
MoKa3zaTesieM https://m.edsoo0.ru/7f42154e
13 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK
roKasarejemM https://m.edsoo.ru/7f4218be
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Crenensp ¢ HaTypalbHBIM

14
ImoKa3arejieM
Pemenne oCHOBHBIX 3aJ1a4 Ha

15 IpoOu, MPOLIEHTHI U3 peaTbHON
MPAKTUKHU
Pemenne oCHOBHBIX 3aJ1a4 Ha

16 IpoOu, IPOLIEHTHI U3 peaTbHOU
MPAKTUKHU
Pemrenvie 0CHOBHBIX 3a7a4 Ha

17 JpoOU, MPOLIEHTHI U3 peaIbHOMN
MPAKTUKHU
Pemrenyie 0CHOBHBIX 3a7a4 Ha

18 JPOOH, TIPOIIEHTHI U3 PeaTbHOM
MIPAKTUKH

19 [Ipu3HaKu eMMMOCTH, Pa3IOKEHHS
Ha MHO>KUTEIU HATYPATbHBIX YUCET

20 [Ipu3Haku 1eTMMOCTH, Pa3JIOKEHUS
Ha MHO>KMTEJIU HATYPAJTbHBIX YUCET

21 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIMOHATBHOCTH

29 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHas MpOMOPIMOHATBHOCTH

23 Peanbubie 3aBucumoctu. Ilpsmas u
o0OpaTHas MPOMOPIUOHATBHOCTH

24 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMoOPIUOHATBHOCTH

o5 KonTtponbHas padoTa o teme 1
"PannoHanpHbIe ynciia'

26 bykBeHHBIE BBIpOKECHHUS bubmorexa HOK

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

28 Dopmyisl
29 [Tepemennsbie. [Jonyctrmble
3HAYCHHS TIEPEMEHHBIX
I1
30 BLI;;ZS(I;?I:;I;; a;Ii:iSZIKT?/Ie: (I:{Ifcl))((SOK u bubmorexa [TOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEJICHUE MOJOOHBIX CIaraeéMbIxX
I1
3| spareni, packparme cxoGor BaGumorexa KOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEJICHUE MOJOOHBIX CIaraeéMbIxX
[IpeobpazoBanme OYKBEHHBIX
32 BBIPAKEHUH, paCKpbITHE CKOOOK U
MPUBEICHUE MOJOOHBIX ClIaraeéMbIX
[IpeobpazoBanue OYKBEHHBIX
33 BBIPAKEHUH, paCKpbITHE CKOOOK U
MPUBEICHUE MOJOOHBIX ClIaraéMbIX
34 CBolicTBa CTEMEHH C HATYpaJIbHBIM bubmuorexa [JOK
HoKazaTeneM https://m.edsoo.ru/7f421382
35 CBolicTBa CTEMEHH C HATYpaJIbHBIM bubmuorexa [JOK
HoKazaTesneM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTEIIEHH C HATYpaJIbHbIM bubmuoreka [JOK
HoKazaTesneM https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK
37 MHoroueHe! https://m.edsoo.ru/7f42276e
bubnuoreka [JOK
38 Muorouert https://m.edsoo.ru/7f422930
39 CnosxeHue, BEIUNTAHUE, bu6mmoreka [JOK
YMHOKEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnosxeHne, BEIYUTAHNUE, bu6mmoreka [JOK
YMHOK€HHE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
a1 CnosxeHne, BEIYUTAHNUE, bu6mmoreka [JOK

YMHOKCHHUC MHOT'OYJICHOB

https://m.edsoo.ru/7f422fca
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CnosxeHue, BEIYATAHUE,

bubmuoreka [JOK

42 YMHO>KEHHE MHOTOUYJICHOB https://m.edsoo0.ru/7f423182
43 DopMyIbl COKpPAIIEHHOTO bubnuorexa [JOK
YMHOKCHHUS https://m.edsoo.ru/7f42432a
44 DopMyIbl COKpPAIIEHHOTO bubnuorexa [JOK
YMHOKCHHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpPAIIEHHOTO bubnuorexa [JOK
YMHOXCHHS https://m.edsoo.ru/7f424c12
16 DopMyIbl COKpPAIIEHHOTO bubnuorexa [JOK
YMHOKEHHSI https://m.edsoo.ru/7f4241d2
47 DopMyJbl COKPAILIEHHOTO bubmuorexa [JOK
YMHOKEHHSI https://m.edsoo.ru/7f4251d0
48 PaznoxxeHne MHOTrO4JICHOB Ha bu6moreka [IOK
MHOKHTEITH https://m.edsoo.ru/7f423312
49 Pasnoxenne MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
50 PasnoxeHne MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHne MHOTO4YIEHOB Ha
MHOKHTEIHN
KonTponbnas pabora o teme
52 1
" Anrebpanyeckue BeIpaxeHus"
YpaBHeHue, MpaBuiia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHIJILHOCTh YpaBHEHUN
JIuneliHoe ypaBHEHHE C OJHOU
54 MePEMEHHOM, PEIICHUE JTUHEHHBIX
ypaBHEHUH
JIuneiinoe XpaBHeHHe C OJ:[HOVIZ BuGmuorexa LIOK
55 MEPEMEHHOM, pellIeHUEe JTUHEHHBIX

ypaBHEHUH

https://m.edsoo.ru/7f420482
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JIuHeitHOE ypaBHEHHUE C OJTHOU

56 NEPEMEHHOH, pelIeHNe TMHEHHBIX
ypaBHEHUH
57 Pemenue 3ama4 ¢ momompio bu6mmoreka [{OK
ypaBHEHUIA https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ momoIpio bu6mmoreka [{OK
ypaBHEHHIA https://m.edsoo.ru/7f420806
59 Pemenne 3ama4 ¢ momMomipio bubmmoreka [{OK
ypaBHEHHIA https://m.edsoo.ru/7f4209a0
60 Pemenne 3ama4 ¢ momMoIpio bubmmoreka [{OK
ypaBHEHUIA https://m.edsoo.ru/7f420e6e
61 JIuHeitHOe ypaBHEHUE C IBYMSI bubmuorexa [JOK
MepEMEHHBIMH | €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuHeitHOe ypaBHEHUE C IBYMSI bubmuorexa [JOK
MEPEMEHHBIMH U €r0 TpaduK https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JTUHEUHBIX bu6mmoreka [IOK
YpaBHEHHI C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ABYX JIMHEMHBIX
YpaBHEHHUH ¢ ABYMS IEPEMEHHBIMU
65 Cucrema ABYX JIMHEHBIX
ypaBHEHUH C ABYMS IEPEMEHHbBIMU
66 Cucrema ABYX JIMHEHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU
67 Pemenue cucreM ypaBHeHHIA bubmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHeHHIA bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEHMM bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEHMM
71 Pemenue cucreM ypaBHEHMM
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79 KonTtposnsHas paboTa o teme 1 1 bubmuoreka [IOK
"JIuneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
. bubnuorexa [JOK
73 Koopurara Totkit Ha pAMOi . https://m.edsci.ru/7f41de76
bubnuorexa [JOK
74 HHCIIOBEIE POMEHKYTKH 1 https://m.edsc]i).ru/7f41dff2
75 UncnoBble TPOMEXKYTKU 1
76 Paccrosinue ML IBYMS TOUKAMH 1
KOOPAMHATHOH MPSIMON
77 Paccrosinue MEXKTY ABYMS TOUKaMH 1
KOOPAMHATHOH MPSIMOH
78 [IpssMoyronpHas cucrema 1 bubnuoreka [JOK
KOOPJIMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronpHas cucrema 1 bubnuoreka [IOK
KOOPJMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepst rpadmKoB, 3aJaHHBIX 1 bubmuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepst rpadmkoB, 3aJaHHBIX 1 bubmuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
[Tpumeps! rpadukoB, 3aaHHBIX
82 hopmynamu 1
83 Urenue rpaduKoB peaibHBIX 1 bubmuoreka [JOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue Fpa(bI:IKOB peabHbBIX 1
3aBHCUMOCTEH
bubnnoreka [JOK
85 Honsmue dyniian L https://m.edscl)lo.ru/7f41ef06
86 I'paduk pynkIun 1
87 Crotictsa Qymicuii L tipsim edo0 TUTTA11078
88 CaoiicTBa (hyHKIUH 1 bubnuoreka [IOK
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https://m.edsoo.ru/7f41f1fe

. bubmuoreka [JOK
89 Jluneiinas pyniuns https://m.edsoo.ru/7f427282
N bubnuorexa [JOK
%0 Jlaneiinas gymxuma https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka JIMHEHHOM bubnuorexa [JOK
byHKIMH https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduxa TuHEeHHON
byHKIIUN
93 I'padux yHkImm y =[x|
94 I'paduk pyrkmm y =|x|
KounTponbnas pabora o teme
95 "Koopaunats! u rpaduku. 1 bubnuoreka [JOK
®yuknun" / Beepoccuiickas https://m.edsoo.ru/7f41f50a
poBepoyHas pabora
%6 | Bospocontiokan nponepouan ) ubmotera LIOK
https://m.edsoo.ru/7f429c6¢
pabota
[ToBTOpEHME OCHOBHBIX MOHATUN U
97 METOJIOB Kypca 7 Kiacca,
0000111eHIe 3HAHUI
5 | Lo cesom povi B 10K
9 ’ https://m.edsoo.ru/7f429f32
000011eHrE 3HAHUI
o | Lo cemomn pouri B 10K
N ’ https://m.edsoo.ru/7f42a0e0
000011eHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
100 METOJIOB Kypca 7 Kiacca,
000011eHne 3HaHu i
101 IloBTOpEHNE OCHOBHBIX MOHATUH U bu6nuoreka [IOK
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https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHWI

https://m.edsoo.ru/7f42a27a

[ToBTOpEHNE OCHOBHBIX NOHATUN U

102 7 1 bubnuorexa LIOK
ne s Pe | e https://m.edso0.ru/7f42a900
00001IeHrEe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 102 5

[TPOTPAMME
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https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
/i Beero POJIbHBbIE PaKkTHYeCKue WayueHns pa3zoBareJ e
padoTsI padoThbI pecypchl
1 KBanpartHblil KOpeHb U3 yncia 1 bubmorexa LHOK
https://m.edsoo.ru/7f42d452
2 [TonsiTHEe 06 MppaLIMOHAIEHOM 1 bubnnorexa [JOK
UGS https://m.edsoo.ru/7f42eaaa
3 JlecsTuaHbie PUOTIKEHUS 1
HUPPAIMOHAIBHBIX YHCEIT
4 JlecsTnaHbIe PUOTIKEHUS 1
HUPPAIMOHAIBHBIX YHCETT
5 JleficTBUTENbHBIE YHCIIA 1
6 CpaBHeHHE ACHCTBUTEIBHBIX 1
quce
7 CpaBHeHME ACHCTBUTEIBHBIX 1
quce
8 ApubMeTnuecknii KBaJIpaTHBIN 1
KOPEHb
9 YpaBHeHHE BUAA X> = a 1
10 CBoiicTBa apr(METHUECKUX 1 bubmuoreka [JOK
KBaIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
11 CpoiicTBa apupMETHUECKUX 1 bubnnoreka [JOK
KBaJIPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
| oS o 1 B LOK
’ https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
5| oo e 1 B LOK
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
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https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

[IpeoOpa3oBaHme YUCIOBBIX

bubmuoreka [JOK

14 BRIPDICHIN, CONCPKALnX ! https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
s | e e 1 Buorera LOK
’ https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CrerneHb C 1eNIbIM TIOKa3aTeeM 1 bubmmorexa [TOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3Mepnr 00BEKTOB OKPYkKAIOIIETO
17 Mupa (0T 3JI€MEHTAPHBIX YaCTHUI] 1 bubnuorexa [JOK
710 KOCMHUYECKHX OOBEKTOR), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPYXKAIOIEM MHUPE
18 CBolicTBa CTEIMEHHU C LEJIBIM 1 bubmuorexa [JOK
HOKazaTeneM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENICHHU C IEIbIM 1 bu6mmoreka [IOK
NoKazaTeineM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENICHHU C IEIbIM 1 bu6mmoreka [IOK
HoKazaTesneM https://m.edsoo.ru/7f435648
21 CBOJICTBa CTENEHU C LIETIBIM 1 bu6mmoreka [JOK
HoKazaTesneM https://m.edsoo.ru/7f43599a
29 CBOJICTBa CTENEHHU C LIETBIM 1 bu6mmoreka [JOK
[OKa3aTelIeM https://m.edsoo.ru/7f435ed6
23 KBanpartHplii TpEXuieH 1
24 KBanparHblii TpEXuieH 1
o5 Paznoxenue kBagpaTHOTO 1 bu6mmoreka [JOK
TpéXWIeHa Ha MHOXKHTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenue kBagpaTHOro 1 bubnuoreka [IOK
TpEXuJIeHa Ha MHOKUTEIN https://m.edsoo.ru/7f42fd38
27 KonTponpHast paboTa o Temam 1 1 bu6nuoreka [IOK
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https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

"KBanparssie kopHu. CTeneHu.
KBanpatuslii TpexuseH"

https://m.edsoo.ru/7f42ec80

bubmmoreka [{OK
28 AsreOpairiecias Apods https://m.edsoo.ru/7f430382
JlonycTuMBble 3HAYECHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BoIpaKeHUs
JlonmycTuMBblIe 3HAYECHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BhIpaKeHUs
31 OcCHOBHOE CBOWCTBO bubmuorexa [JOK
anredpanyeckoit [poou https://m.edsoo0.ru/7f4308e6
. bu6moreka [IOK
32 Coxpanenie apodeit https://m.edsoo.ru/7f430a8a
. bubmuorexa [JOK
33 Coxpanenie apodeit https://m.edsoo.ru/7f430f44
. bu6mmoreka [IOK
34 Coxpatuenie apodeit https://m.edsoo.ru/7f430f44
5| oo e B 10K
N https://m.edsoo.ru/7f43128c
anreOpandecKux Ipooei
S s — Bu6miorera LIOK
N https://m.edsoo.ru/7f4315c0
anreOpanvecKux Ipooei
g | oo e B LOK
M A N https://m.edsoo.ru/7f4318c2
anreOpanvecKux Ipooei
o | Saomems e B LOK
e A o https://m.edsoo.ru/7f431a20
asreOpandeckux pooeit
39 IIpeoOpa3oBaHue BBIpaKEHUIH, bubnuorexa [IOK

COJACPpKAIIUX anre6pa1/1qec1<ﬂe

https://m.edsoo.ru/7f43259¢c
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https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c

apobu

[IpeoOpa3oBanme BEIpa)KEHUH,

40 COJIepIKaIIUX aNreOpandecKue bubmorexa [TOK
https://m.edsoo.ru/7f432736
apoou
5| corepwan amcGpamectic Bubmorera LIOK
https://m.edsoo.ru/7f432736
npobu
42 KonTponsnas paborta no teme 1 bubnnorexa [JOK
" Anredpanyeckast 1poop" https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHHE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42eela
44 HenonHoe kBaipaTHOE ypaBHEHHUE bubmorexa [TOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHHE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42eela
16 dopmysia KOpHEN KBaJIpaTHOTO bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmysia KOpHEN KBAIpaTHOTO bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42{3f6
48 dopmysia KOpHEH KBaJpaTHOTO bubmuoreka [JOK
ypaBHCHHS https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
49 Teopewa Buera https://m.edscﬂ).ru/7f42fef0
bubnuoreka [JOK
>0 Teopewa Briera https://m.edscl)lo.ru/7f430076
51 Pewienue ypaBHeHuUM, CBOAAIIMXCS bu6mmoreka [JOK
K KBaJIPaTHBIM https://m.edso0.ru/7f43c542
52 Pemenue ypaBHeHM, CBOIAIIMXCS bu6mmoreka [JOK
K KBaJpaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocteiimme qpoGHO- bubnuorexa [IOK

PallMOHAJIBHBIC YPABHCHUSA

https://m.edsoo.ru/7f4328c6
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https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6

54

[Ipocteiimme qpoOHO-
PpallMOHAJIbHBIC YPABHCHUA

bubmuoreka [JOK
https://m.edso0.ru/7f432b6e

55

Pemiennie TeKCTOBBIX 337124 C
IIOMOIIIbIO KBAJAPATHBIX YPABHEHUN

bubmmoreka [{OK
https://m.edsoo.ru/7f42f75c

56

Periennie TeKCTOBBIX 327124 C
IIOMOIIIbIO KBaJAPATHBIX YPABHEHUNI

bubmmoreka [{OK
https://m.edsoo.ru/7f42{8f6

57

KonTponsnas pabora no teme
"KBanpatHsle ypaBHeHuUs"

bubmmoreka [{OK
https://m.edso0.ru/7f430112

58

JIuneliHOE ypaBHEHHE C IBYMS
MepEMEHHBIMHU, €ro rpaduk,
MIpUMEPHI pElIeHUs ypaBHEHUN B
LEbIX YUCIIaX

59

JIuneliHOE ypaBHEHHE C IBYMS
MepeMEHHBIMH, €ro Ipaduk,
MIpUMEPHI pEIIeHUs ypaBHEHUH B
LIEJIBIX YUCIIaxX

60

JIuHeitHOe ypaBHEHUE C IBYMS
MepEMEHHBIMH, €T0 TpaduK,
MIpUMEPHI pElIeHUs ypaBHEHUN B
LEJIbIX YUCIIaX

61

Pemenue cuctemM AByX JIUHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU

62

Pemenue cuctemM AByX JTMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU

63

Pemenue cucrem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU

64

IIpumeps! pemienus cucteM
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

65

IIpuMepsl penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEpEMEHHBIMU
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https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

I'paduueckast UHTEpIIpETALUS
ypaBHEHHUS C IByMS [TEPEMEHHBIMU

bubmuoreka [JOK

66 o o
Y CUCTEM JIMHCUHBIX YPaBHEHHH C https://m.edsoo.ru/7f43d6d6
JBYMSI IIEPEMEHHBIMU
I'paduueckast HHTEpIIpETAIIS
YPaBHEHUS C ABYMsI IEPEMEHHBIMU bubnuorexa [JOK
67 2 . )
Y CHCTEM JIMHCWHBIX YPaBHEHHH C https://m.edsoo.ru/7f43d6d6
JBYMsI TIEPEMEHHBIMHA
68 Pemrenue TekCTOBBIX 3a7a4 C
IIOMOIIIBIO CUCTEM YPABHEHUI
69 Pemrenue TekCTOBBIX 3a7a4 C
ITOMOIIIBIO CUCTEM YPAaBHEHUI
70 Pemenye TekCTOBBIX 3a7a4 C
ITOMOIIIBIO CUCTEM YPAaBHEHUI
71 UucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
79 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 071HOM MTepeMeHHOI
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [JOK
74 . .
[IEPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f42c692
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [JOK
75 o :
[IEPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MIEPEeMEHHOH U UX pelIeHHe
Cucrembl TUHEHHBIX HEPABEHCTB C bubnnoreka [JOK
77 N . )
OJTHOM TIEPEMEHHOM U UX PEIIEHNE https://m.edsoo.ru/7f42ch88
78 Cucrembl TUHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJTHOH MepEeMEHHO! ¥ UX pelleHHe https://m.edsoo.ru/7f42cd2c
79 Cucrembl TUHEHHBIX HEPABEHCTB C

OJHOM NEPEMEHHON U UX PELICHUE

29



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

N3o06pakenue pemeHus

bubmuoreka [JOK

80 JIHEHHOTO HEpanciicTsa i px L https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOW MIPSIMOU
BL | mchoro nepasenctna i nx ) Bubmorexa IOK
N N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOW MIPSIMOU
KontponsHas pabora no temam
82 "HepaBencta. CuCTeMBbI 1 1
ypaBHeHUH"
bubmmoreka [{OK
83 Torsme QyrKiH . https://m.edsoo.ru/7f433c12
84 O6mactp onpeneneHus u 1 bubmuorexa [JOK
MHOECTBO 3HAUCHUN (QYHKIIUH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3amanust GyHKIHMA 1
86 I'padux GpyHKITIN 1
CaoiicTBa (yHKITUH, UX
87 1
oToOpakeHue Ha rpaduke
Utenue u noctpoeHue rpadukoB
88 . 1
byHKINNA
89 [Tpumepst rpadukoB PyHKIIHH, 1
OTPKAIOIINX PEaTTbHBIE TPOILIECCHI
00 | wosparmye mporopuonamme | 1 ubmotera LIOK
PATHYIO TPOTopI https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX I'paduKu
91 ['unepbona 1
bubnuoreka [JOK
92 T'nnepbona ! https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
— 2
93 I'pauic pynmm y = x ! https://m.edsoo.ru/7f434572
94 Oynkmun y =X, y = X3, y =YX,y = 1 bu6mmoreka [JOK

|X|; rpaduueckoe penieHue

https://m.edsoo.ru/7f434d38
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https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

YPaBHEHUH U CUCTEM YpaBHEHUMU

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METO/I0B KypcOB 7 U 8 KJIacCOB,

bubmmoreka [{OK

% 0606mer£e 3HaHMUi / 1 1 https://m.edsoo0.ru/7f4371aa
Bcepoccuiickas npoBepoyHas
pabota
06 | Bososontion eoosenuimn ] ) BuGmiorexa LIOK
p POBEp https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHNE OCHOBHBIX NOHATUN U
97 METOJIOB KypCOB 7 U 8 KIJIacCOB, 1
0000111eHNE 3HAHUI
o | momremeccims s | o 10K
/OB Kyp o ’ https://m.edsoo0.ru/7f43736¢
0000111eHNE 3HAHUI
0 H;)BoTogeHHe ((:)OCH(’)7BHI%IX n;)ch;;mH u . Bu6morexa LIOK
METOJIOB KypCOB JorI B> https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUI
o | rompemeccioms own | oo 10K
JIOB KYP N ’ https://m.edsoo.ru/7f4376b4
000011eHNE 3HAHUI
oy | Lo oo oA | B LOK
. ’ https://m.edsoo.ru/7f436b88
000011eHrE 3HAHUI
o | Lo oo e | B LOK
. ’ https://m.edsoo.ru/7f437858
000011eHrE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10O 102 6

I[TPOTPAMME

31



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
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9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmonansHbIe yncna,
HppaIMoOHAIbHBIE YHCIIa, KOHEYHBIC
1 OECKOHEYHBIE JIECATUYHBIE IpOOHr

MHO0%€eCTBO NEUCTBUTENBHBIX
YHCEI; IEHCTBUTEIIbHBIC YUCIIA KaK
OECKOHEUYHBIE JIECSITUUHBIE TPOOH

BzanmHO omHO3HAUHOE
COOTBCTCTBUEC Me)Klly MHOXECTBOM
)IeﬁCT BUTCJIIbHBIX YHUCCIT U
MHOXECTBOM TOYCK KOOpJIHHaTHOfI
NPAMOM

CpaBHEHHE NCUCTBUTENIBHBIX YUCET,
apupMeTHIECKUE IEHCTBUSI C
IENCTBUTEILHBIMU YUCIIAMHI

[TpubmmkE€nHoE 3HaUEeHNE
BEJIMYHMHBI, TOYHOCTH MPUOIHKECHUS

OkpyrieHue yucen

OkpyrieHue yucen

0 Ny O

[Ipukuaka u oleHKa pe3yabTaToB
BBIYHCJIEHUH

N

[Ipukuaka u oleHKa pe3yabTaToB
BBIYKCJIEHUH

10

JInneiiHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOIAIINXCS K
JIMHEWHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

JInneiiHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOIAIIMXCS K
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https://m.edsoo.ru/7f43bf66

JIMHENHBIM

KBagparHoe ypaBHeHnue. Pemenue

bu6mmoreka [{OK

12 YPABHCHIH, CBOAATIMXCA K https://m.edsoo.ru/7f43c542
KBaJJPaTHBIM
KB TH BHEHUE. Penienu
13 yp;]f}ll):HI/HSIeCproaﬂﬂIfII/IXiﬂ Ke e bubmaorexa LIOK
’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
14 bukBanpaTHbie ypaBHEHUS bubmorexa LHOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa LHOK
https://m.edsoo.ru/7f43c3d0
[Ipumeps! perieHust ypaBHEHHI
16 TpeTbel U 4eTBEPTON cTeneHe
pasioKeHUEM Ha MHOYKHUTEIN
[Ipumeps! penienust ypaBHEHUN
17 TpeThel 1 YeTBEPTOU CTENeHEen
pa3IoKEHUEM HA MHOXKUTEIIN
18 Pemenne npoOHO-paiOHATBEHBIX bu6mmoreka [IOK
ypaBHEHUIA https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paiOHATBHBIX bu6mmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Penrenne TekCTOBBIX 3a7a4
anredpandeckuM MEeTOJIOM
21 Peurenne TekcTOBBIX 33724
anredpanyeckuM MeTOJ0M
22 Peurenne TekcTOBBIX 3a1a4
anredpanyeckuM MeTOJI0M
23 KonTponsHas pabota o Teme 1
"YpaBHEHHUsI ¢ OAHOM epeMEHHON"
24 YpaBHeHUE C 1BYMsI IEPEMEHHBIMU bubnunoreka [JOK

U ero rpauk

https://m.edsoo.ru/7f43d0b4
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https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
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https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU
u ero rpaduk

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

26

Cucrema ByX JIMHEHHBIX
yYpaBHEHHH C IByMs MEPEMEHHBIMHU
U €€ pelIcHue

27

Cucrema ByX JIMHEHHBIX
YpaBHEHHH C ABYMsI IEPEeMEHHBIMU
" €€ pelIeHue

28

Cucrema AByX JTMHEHHBIX
YpaBHEHHH C ABYMsI TIEPEeMEHHBIMU
" €€ pelIeHue

29

Cucrema 1ByX JINHEWHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU
" €€ peIIeHue

30

Pemrenne cucrem IByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOM CTENEHU

bu6mmoreka [IOK
https://m.edso0.ru/7f43d23a

31

Pemenue cuctem aByX ypaBHEHUM,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOM cTereHn

bu6mmoreka [IOK
https://m.edso0.ru/7f43d55a

32

Pemenue cuctemM AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JMHEHHOE, a
Jpyroe — BTOPOM CTereHN

33

Pemienue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOM CTENEHH

34

I'padmueckas unTeprperanus
CUCTEMbI YpaBHEHHII C IBYyMsI
MI€PEMEHHBIMU

35

Pemenne TekcTOBBIX 33124
anreOpandeckuM crnocobom

36

PenieHne TeKCTOBBIX 3ada4

34



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

anreOpandeckuM crnocobom

KonTtposnpsHas paboTa o teme

37 "CucreMbl ypaBHEHHUI" 1
38 qI/ICjIOBI)Ie HEPAaBEHCTBA U UX
CBOICTBa
39 Hucnossle HEPAaBEHCTBA U UX bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinble HEPABEHCTBA C OJTHOM bubnuorexa [JOK
MEPEMEHHOMN M UX pEIICHHE https://m.edsoo.ru/7f43af08
a1 JluneliHble HEPABEHCTBA C OJTHOM bubnuorexa [JOK
MEPEMEHHOMN M UX peIlIeHHE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubmuorexa [JOK
MEPEMEHHOMN M UX PeIlICHHE https://m.edsoo.ru/7f43af08
43 CI/ICT?MBI J'II/IHeI\/'IHI)‘I'X HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U UX PEIICHHE
44 CI/ICT?MBI J'II/IHGfIHBEX HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U UX PEIICHHE
45 CI/ICT?MBI J'II/IHGfIHBEX HEPABEHCTB C
OJIHOW ITEPEMEHHOM U UX PELICHHE
16 KBanpaTHbie HEpaBEHCTBA U UX bubmuoreka [JOK
pelieHune https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HEpaBEHCTBA U UX bubmuoreka [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHbie HEpaBeHCTBA U UX bubnnoreka [JOK
pelieHmne https://m.edsoo.ru/7f43b5a2
49 KBagparHbie HepaBeHCTBA U UX
peuieHue
50 KBagparHbie HepaBeHCTBA U UX
pelieHne
51 I'paduueckast UHTEpIIpEeTALUS bubnuoreka [IOK

HCPABCHCTB U CUCTCM HCPABCHCTB C

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

I'paduueckast UHTEpIIpETAIUS

52 HEPABEHCTB U CHCTEM HEPABEHCTB C
JBYMsI TIEPEMEHHBIMU
KonTtposnsHas paboTa o teme
53 n n 1
HepasencrBa
54 KBanparuunas ¢pynkmus, e€ rpadux bubnnorexa [JOK
U CBOWCTBa https://m.edsoo.ru/7f4396¢6
55 KBanparuunas ¢pynkmus, e€ rpadux bubnnorexa [JOK
U CBOWCTBa https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyskmus, e€ rpadux bubnuoreka [JOK
U CBOWCTBa https://m.edsoo.ru/7f4399b4
11 K WHATHI BEPIITUHBI
S7 H;I?;g(?.]fjl’ o(()sgpclllmnjeTpHEIp bubmorexa LIOK
’ https://m.edsoo.ru/7f439eb4
mapadoJTbI
o | oo eopmmm: s B 10K
’ https://m.edsoo.ru/7f43a03a
napadoJTbI
o | Lomom mopmmenssepuam B LOK
’ https://m.edsoo.ru/7f43alac
1apadoJIbI
o | MamaSua Koopmma s Buorers LOK
’ https://m.edsoo.ru/7f43a31e
1apadoJIbI
o | ostors opmmassepun Bumorea 110K
’ https://m.edsoo.ru/7f43a526
1apadoJIbI
[Tapabouna, KOOpAMHATHI BEPIUITMHBI
62 napaboJibl, 0Ch CAMMETPUU
napaboJIbl
63 I'padpuxu Gynxmmii: y = kx, y =kx +

b, y=Kk/x, y=x3, y=vX, y=|X|
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I'paduxn Gynxomii: y = kx, y =kx +

64 b, y=K/x, y=x3, y=vX, y=|X|
I'paduxn Gynxmmii: y = kx, y =kx +
65 _ i _ -
b, y=K/x, y=x3, y=vX, y=|X|
I'paduxn Gynxmmii: y = kx, y =kx +
66 _ i _ -
b, y=K/x, y=x3, y=vX, y=|X|
I'paduku pynkumit: y = kx, y=kx +
67 N - _ _
b, y=K/x, y=x8, y=vX, y=|x|
I'paduku pynkumit: y = kx, y=kx +
68 _ i _ -
b, y=K/x, y=x3, y=vX, y=|X|
69 KonTponbHas pabora o teme 1 bubnuoreka [JOK
"OyHKIHN" https://m.edsoo.ru/7f43ab84
70 [TorsTHE YKCTOBOM bu6moreka [IOK
[1OCJIEIOBATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
| e ey bumorea 10K
DeKypper pMY https://m.edsoo.ru/7f43ebda
dbopmyIoit N-ro uieHa
79 Apubdmernueckas u bubmuorexa [JOK
reOMETPUYECKAs IIPOTPECCHH https://m.edsoo.ru/7f43ed7e
73 Apubmernueckas u bubmuoreka [JOK
reOMETPUYECKast IIPOTPECCUU https://m.edsoo.ru/7f43f3b4
®dopmyitel N-TO YiieHa
74 apudmernyeckoil u bubnuoreka [JOK
reOMETPUYECKOM POrpecCuii, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YWICHOB
®opmyiiel N-TO YiieHa
75 apupMETUYECKON U bubnunoreka [JOK
TeOMETPUYECKOI MPOTrpeccui, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YWICHOB
dopmynet n-ro “ena bubnuorexa [IOK
76 apupMeTHYeCKOn n

F€OMETPUUYECKON MTPOrpeECCHil,

https://m.edsoo.ru/7f43f0c6
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CYMMBI IICPBBIX N 4JI€HOB

7

@opMyIIbl N-To 4iIeHa
apu(METHIECKON 1
r€OMETPUUYECKON MPOTrPeECCU,
CYMMBI IIEPBBIX N YICHOB

bubmmoreka [{OK
https://m.edsoo0.ru/7f43f72e

78

@opMyibl N-To 4iIeHa
apudmeTnyeckoin u
r€OMETPUUYECKON MPOTPECCUH,
CYMMBI IIEPBBIX N YICHOB

bubmmoreka [{OK
https://m.edso0.ru/7f43f8a0

79

N3obpaxenune 4ieHoB
apudmeTnyeckoi u
F€OMETPHUYECKON MPOrpecCuit
TOYKaMH Ha KOOPJWHATHOU
IIJIOCKOCTH

80

N3obpaxenune 4wieHOB
apuMeTUUECKOU U
reOMETPUUYECKON TPOrpecCuii
TOYKaMHU Ha KOOPJAUHATHOU
MJIOCKOCTH

81

JIMHENWHBII U DKCIIOHEHIINAIbHBIN
pocT

82

CnoxHbie ITIPOLICHTEI

bu6mmoreka [JOK
https://m.edsoo0.ru/7f43fe0e

83

CnoxxHbIe IIPOICHTHBI

bubnuoreka [JOK
https://m.edsoo0.ru/7f4401a6

84

KonTtponbHas padoTa o Teme
"YucioBelIe IIOCIEI0BATEILHOCTH'

bubnuoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTH3alMs 3HaHuH. 3amuch,
CpaBHEHHE, JCUCTBUS C
IENCTBUTEIbHBIMHA YUCIAMH,
4HCIIOBas psiMast
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86

[ToBTOpEHue, 0600IIeHNE U
CUCTEeMaTU3als 3HaHU.
[Tpo1eHThI, OTHONICHHUS, TPOTIOPITUU

87

[ToBTOpEHUE, 0600IICHNE U
CHUCTEMaTU3alrs 3HaHHM.
Oxkpyrienue, mpuOIMKEHHUE, OI[CHKA

88

[ToBTOpEeHue, 0600IICHNE U
cucTeMaru3anusa 3HaHn. Pemenne
TEKCTOBBIX 33]1a4 apu(PMETHICCKUM
CII0CO0OOM

bubmmoreka [{OK
https://m.edso0.ru/7f443b12

89

[ToBTOpEeHue, 0600IIeHNE U
cucTeMaru3anusa 3HaHni. Pemenne
TEKCTOBBIX 33J]1a4 apu(PMETHICCKUM
CII0COO0OM

bu6moreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHuE, 0600IIEHNE 1
cucTeMatusanys 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO0O0OM

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

91

[ToBTOpEeHuUE, 0600IICHNE 1
cUCcTeMaTH3aIlHs 3HAHUM.
[IpeobOpazoBanue aredpanyecKux
BBIPKCHUH, TOMYCTUMbIC 3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3aIHs 3HAHUM.
[IpeoOpazoBaHue aredpanyecKux
BBIPQKCHUH, TOMYCTUMbIC 3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEMaTH3allMsl 3HAHWM.
[IpeoOpaszoBanue anredpandecKux
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS

bubnuoreka [JOK
https://m.edsoo0.ru/7f444612

94

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3aIlMs 3HAHUM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f444a94
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[IpeoOpazoBanme anredpandecKux
BBIpa)KeHHfI, JOITYCTUMBIC 3HAYCHU A

95

[ToBTOpEHUe, 0600MIICHNE U
cucremaTusauus 3Hanuii. OyHkuu:
IIOCTPOCHHE, CBOMCTBA U3yYEHHBIX

GbyHKIII

bu6mmoreka [{OK
https://m.edso0.ru/7f444c56

96

[ToBTOpEeHue, 0600IICHNE U
cucrtemaTusanus 3Hanui. OyHkuu:
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX

byHKINN

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

97

[ToBTOpEeHue, 0600IIeHNE U
cucreMarn3anus 3HaHu. OyHKINN:
IIOCTPOEHHE, CBOMCTBA U3YYEHHBIX

byHKIINNA

bu6moreka [IOK
https://m.edsoo0.ru/7f44516a

98

[ToBTOpEeHuE, 0600IIEHNE 1
cucrtemaTtusanus 3Hanui. OyHkiuu:
MMOCTPOCHUE, CBOMCTBA U3yUCHHBIX

byHKINNA

bu6mmoreka [IOK
https://m.edso0.ru/7f4452¢6

99

[ToBTOpEeHuUE, 0600IICHNE 1
CUCTeMaTH3alusl 3HAaHHH.
I'paduueckoe pemenrne ypaBHECHUI
U UX CUCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWH.
I'paduueckoe pemieHre ypaBHEHU N
1 UX CUCTEM

101

WroroBas koHTposbHAs paboTa

102

O000I11IeHNE U CUCTEMATH3ALMSI
3HAaHUU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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6. IMIPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOU ITPOT'PAMMBI

7 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOEHHUS 0CHOBHOI
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKACICHUS
11 BobinmonHATh,  coyeTass  yCTHbIE M NHCbMEHHBIE  NPUEMBI,
' apuMeTHIECKHE TEHCTBUS C pAIlHOHAIbHBIMU YUCIIAMH
Haxomuth ~ 3HAayeHUs  YHUCIOBBIX  BBIPAXKEHHUM,  NPUMEHATh
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIUHUCIICHHS 3HAUEHUH JAPOOHBIX
BBIPAKEHUH, COZiepkKallUX OOBIKHOBEHHBIE U JIECSITUYHBIE JpOOH
[lepexonute oOT oaHOM (QopMbl 3amucu  Yucenl K  ApYyroi
13 (mpeoOpa3zoBbIBaTh  JECSATUYHYHO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B JECATHUYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO 1po0Bb)
1.4 CpaBHMBATh U yIIOPSAAOYHUBATH PALIMOHAIBHBIE YHCIA
1.5 OKpyrIsTh yncna
BbInoNHATE MPUKUAKY U OLEHKY pe3ylbTaTa BBIYMCIEHUH, OLEHKY
1.6 3HAQYEHWI YUCJIOBBIX BBIPAKEHUN. BBIMONHATE JHEWCTBUSA  CO
CTENEHSIMH C HaTypaJIbHBIMH MOKa3aTeIsIMU
17 [IpuMeHATh TNpPU3HAKM JEIMMOCTH, PA3JIOKCHHE Ha MHOXHUTEIN
HaTypaJIbHBIX YUCEI
Pemare  IpaKTHKO-ODMEHTHUPOBAaHHBIE  3ala4yd,  CBS3aHHBIE C
OTHOLICHHEM BEJINYMH, IIPONOPLHUOHAIBHOCTBIO BEJIMYHH,
1.8 MIPOLEHTAMH, HMHTEPIPETUPOBATh pE3YJbTAaThl pPEIIEHUs 3agad ¢
Y4ETOM OTpaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMHM PACCMATPUBACMBIX
00BEKTOB
2 AnreOpandeckue BbIpaXKEHUS
21 Hcnonp3oBath anreOpandyeckyrd TEPMUHOJOIMIO U CHUMBOJIHKY,
IPUMEHSTH €€ B IIPOLIECCe OCBOEHMsI yUeOHOTO MaTepualia
29 Haxonute 3HadeHuss OyKBEHHBIX BBIP@KEHUH IpU  3aJaHHBIX
3HAYEHUSIX IEPEMEHHBIX
23 BbimonHaTe npeoOpa3oBaHUs LEJIOT0 BBIPAXKEHUS B MHOTOUWIEH
' IPUBEJICHUEM OJJOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK
BbINOJIHATE yMHOXEHUE OJHOWIEHA Ha MHOTOYJIEH U MHOTOWIEHA Ha
2.4 MHOTIOWIEH, NPUMEHATh (OpMyNbl KBajpaTa CyMMbl M KBajJpaTa
pa3HOCTH
OcyniecTBIATh pa3iioKEHNE MHOTOWIEHOB HA MHOKUTEIH C TIOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIEr0 MHOXUTENS, TPYIIHPOBKHU ClaraeMblx,
npuMeHeHHs (OpMYIl COKpPAIIEHHOTO YMHOKEHUS
26 [TpumensaTh MpeoOpazoBaHKsi MHOTOUWIEHOB IS PeMICHUA PasIMHbIX
3a/1a4 U3 MaTEMATUKH, CMEXXHBIX IPEIMETOB, U3 peallbHONW IPAKTUKHU
27 Hcnonbp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMU IOKA3aTENsIMU
' JUIsl IpeoOpa30BaHuUs BhIPAKEHHUH
3 YpaBHEHMS U HEPAaBEHCTBA
3.1 Pemrate JMHEWHBIE YPABHEHUs C OJHOW IIEPEMEHHOMW, INPUMEHSs
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MpaBuiia MepexoJia OT UCXOJAHOTO YpaBHEHHUSI K PABHOCHIBHOMY €MY.
[IpoBepsiTh, ABISETCS I YUCIO KOPHEM YPaBHEHUS

[Ipumenste rpaduyeckue MeETOAbl TPU  PEIICHUH JIMHEHHBIX

3.2 YPaBHEHUH U UX CUCTEM
33 [ToxpOupars mpuMepsl nap 4ucen, SABISIOUINXCS PEeIIeHUEM JIMHEWHOTO
] yYpaBHEHHUS C IBYMS [TEPEMEHHBIMU
Crpoutb B KOOPAMHATHOMN IIJIOCKOCTH IpauK JMHEWHOTO YPABHEHMUSI C
3.4 JBYMsI TIEPEMEHHBIMU; TIOJIB3YSICh TPapUKOM, TPHUBOJUTH IPUMEPHI
peleHus ypaBHEHHS
35 Pemrate cuctemsel ABYX JIMHEHHBIX YPABHEHUN C JBYMsI IIEPEMEHHBIMU,
' B TOM uucIie rpadpuyecku
CocTaBiiTh U pemiath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH 0 YCIOBUIO 3314, MHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4¥l MOJy4eHHbIN pe3ybTarT
4 Koopnaunats! u rpapuku. yHxinuu
N300paxkaTe Ha KOOPIMHATHOW NpPSIMOW TOYKH, COOTBETCTBYIOLIUE
4.1 3aJlaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpPBajbl, 3alHChIBATh
YHCIIOBBIE MPOMEXKYTKU Ha alNreOpandeckoM si3bIKe
42 OTtmedaTth B KOOPJAMHATHON IUIOCKOCTM TOYKM IO 3aJaHHBIM
KOOpJIMHATaM
43 Crpouts rpaduku nuHeHbIX QyHKIUNA. CTpouTh rpaduk QyHKIUU Y
' = |
OnuceiBaTh ¢ MOMOIIBIO (YHKIUH HM3BECTHBIE 3aBUCHUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, pAacCTOSHHUE, LEHY, KOJUYECTBO,
CTOUMOCTb, IIPOU3BOIUTEIHLHOCTh, BpeMs, 00HEM PabOTHI
4.5 Haxomuth 3HaueHue (HyHKIUHU 10 3HAYEHUIO €€ apryMeHTa
[Tonnmarp rpaduueckuii crmoco® TMpEACTaBICHUS W aHAINW3a
4.6 uHopMaIuy, HW3BJICKAaTh M HHTEPIPETUPOBATh HHGOPMAIMIO U3
rpauKOB peaJIbHBIX NPOLIECCOB U 3aBUCUMOCTEHN
8 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble Npe/MeTHbIe Pe3y.IbTATEI 0CBOEHHs OCHOBHOM
pesyAbTATA 0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
1 Yucna u BBIYUCIICHUS
Hcnonbs3oBaTh  HayaJlbHble  HOPEACTABICHHS O  MHOXECTBE
11 JIEWCTBUTENBHBIX YHUCEI JUIsl CPAaBHEHUs], OKPYIJIEHUS U BBIYHCIICHUH,
n300paXkaTb JEUCTBUTENbHbIE 4YHCIA TOYKAMH Ha KOOPAMHATHOMN
psIMOi
[IpumensaTr mMoHATHE  apU(PMETHYECKOTO  KBAJPaTHOTO  KOPHS,
19 HaXOJUTh KBaJpaTHblE KOPHHU, MWCIOJB3ysd NpPU HEOOXOIUMOCTH
' KaJIbKYJIATOP, BBINOJIHATH IPE0Opa30BaHusl BhIPAKEHHM, CoepKalux
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ys CBOWCTBA KOpHEH
13 Hcnonb3oBaTh 3amucd OOJIBIIMX M MajblX YHCET C MOMOIIBIO
' JECATUYHBIX JIpoOeii u creneHei yncna 10
2 AnreOpanyeckue BbIpaXKEeHHs
2.1 [IpuMeHsATh MOHSATHE CTENEHU C LEJNbIM I0KAa3aTeJeM, BBINOIHATh
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npeoOpa3oBaHusl BBIPAKEHUH, COACPKAMUX CTEHNCHH C  IEJIBIM
110Ka3aTeIeM

2.2

BoInmonHATe  TOXIECTBEHHBIE  MpPeoOpa3oBaHUsl  palMOHAIBHBIX
BBIPAKCHUI HA OCHOBE MPABWJ JACHMCTBUM HAJ MHOTOWICHAMU U
anreOpandeckuMu ApoOsIMu

2.3

PacknanpiBaTh KBaApaTHBIA TPEXUICH HA MHOKHATEIN

2.4

[IpumensaTs npeoOpa3oBaHMsl BBIPDAKEHUN JJIS PEIIEHUS Pa3IMYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON IPAKTUKH

YpaBHEHHs M HEPABEHCTBA

3.1

Pemate nuHENMHBIE, KBaJpaTHbIE YPAaBHEHUS M PAlMOHAIIBHBIC
YpaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs
IIEPEMEHHBIMU

3.2

[IpoBoauTe mpoCTEHIINE WCCIECIOBAHUS YPaBHEHUM U CHCTEM
ypaBHEHUH, B TOM YHCI€ C MPUMEHEHUEM TIpaduyecKux
Mpe/ICTaBIeHU (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMaA
YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYEe)

3.3

[lepexomuts OT clnoBecHOW  (QOPMYTUPOBKH  3adaud K €€
anredpanvyecko MOJIeNH C TOMOINbIO COCTABJIEHUS YPaBHEHHS WU
CUCTEMBl  YpPaBHEHUM, MHTEPIPETUPOBaTh B  COOTBETCTBUU C
KOHTEKCTOM 33Ja4y IOJYyYEHHBIN pe3yabTaT

3.4

HpI/IMeHﬂTI) CBOMCTBA YHCIIOBLIX HECPABCHCTB IJId CPABHCHUA, OLICHKHU,
pelaTh JIMHEHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHON U UX CHUCTEMBI,
naBaTh  rpauuecKkyr0  WJUIIOCTPAIMI0  MHOXECTBA  pelIeHUi
HEpaBEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIMU

4.1

[lonnMaTh W WCHOJB30BaTh (YHKIHMOHAIBHBIC TOHITUS U  S3BIK
(TepMHUHBI, CHMBOJIMYECKHE OO0O3HAYCHUS), OTMPEIACISITh 3HAYCHUE
(GYHKIMU TIO0 3HAYCHWIO apryMEHTa, ONpPEIeIsATh CBOWCTBA (YHKIUH
1o e€ rpaduKy

4.2

k/x

Crpoutb rpaduKH IeMEHTAPHBIX (PYHKINUN BHUIA:
y=k/x

1<

, Y =X2, Y = X% y = |x|, onHChIBaTh CBOMCTBA YUCIIOBOM (YHKIHU 1O €&
rpaduky

9 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Yuciaa ¥ BEIYUCICHUS

1.1

CpaBHI/IBaTL U YIHOpAAOYMUBATH pPALMOHAJIBHBIC W HPPAIHOHAJIbHBIC
qucia

1.2

BrInoaHsTh apI/I(I)MCTI/I‘-IeCKI/Ie JENCTBHSA C PallOHAJIbHBIMHA YUCJIAMH,
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coucTad YCTHBIC W IMHMCBbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHCIICHHUA C
HppaluOHAJIbHBIMHA YU CJIaMU

1.3

HaxomuTe 3HaueHus creneHeld ¢ LENbIMU IOKAa3aTels MU M KOPHEH,
BBIUHCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKEHUI

1.4

OKpyryaTh 1eHCTBUTENbHbBIE YKCIIA, BBIMOIHATh IPUKUIKY pe3yibTaTa
BBIYMCIICHUM, OLICHKY YHCJIOBBIX BBIPAKEHUI

YpaBHEHHUsI M HEPABEHCTBA

2.1

Pemwrare  nuHENHBIE M KBaJApaTHBIE YPAaBHEHHUs, YpPaBHEHMS,
CBOJSIILIMECS] K HUM, NIPOCTENIINE JPOOHO-pallMOHAJIbHBIE YPAaBHEHHUS

2.2

Pemrate cucreMsl IBYX JMHEHHBIX YPAaBHEHUH C JBYMs II€PEMEHHBIMU
U CUCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SBIIAECTCS
JIMHENHBIM

2.3

Pemate TekcToBBIE 3adaud alreOpanuecKuM CIOCOO0M C MOMOIIBIO
COCTaBJICHUS YpPAaBHEHMUS WM CHUCTEMBI JIBYX YPaBHEHHMH C JBYMs
NCPEMECHHBIMHA

24

[IpoBoauTe mpoCTEHMIINE WCCIEIOBAHHUS YpPaBHEHUH W CHCTEM
ypaBHEHUH, B TOM 4UHCI€ C MpPUMEHEHHEM TIpaduuecKux
Mpe/ICTaBIeHUH (HalpuMep, ycTaHaBINBaTh, UMEET JIM YpaBHEHUE WU
CUCTEeMa YPaBHEHUH pEIleHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemars JIMHEHHEIE HCPaBCHCTBA, KBaJpPaTHLBIC HEPAaBCHCTBA,
n300pakaTh PEIICHWe HEPABEHCTB HA YHUCIOBOW MPSIMOM, 3alHMCHIBATh
penieHue ¢ NTOMOIIBI0 CUMBOJIOB

2.6

PemaTth cucTeMbl JHMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOLIME KBAJpaTHOE HEPABEHCTBO, H300pakaTb pelIeHUE
CUCTEMbl HEpaBEHCTB HAa YMCJIOBOM MPSAMOIi, 3alMChIBATh PELICHHUE C
MTOMOIIBI0 CUMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPH PEIICHUU PA3IMYHBIX 33124

DOyYHKIMU

3.1

Pacno3naBate  QyHKIMHM ~ W3y4eHHbIX  BHAOB.  [loka3biBaTh
CXEMAaTUYECKH PACIIOJI0KECHNE HA KOOPMHATHOM IIOCKOCTH rpaduKkoB
¢byukuui Buga: Y=kX, y=kx+b, y=k/X, y=ax?+bx+c, B 3aBucumMocTu ot
3HAYCHHUH KOA(PPUIIMESHTOB, OTIMCHIBATH CBOMCTBA (YHKITUI

3.2

[loka3piBaTh CXEMATHYECKH PACIIOJIOKEHHUE Ha  KOOPIMHATHOU
IUIOCKOCTH TpadukoB GyHKUUN Buaa Y = VX, Y = |X| U ONHUCHIBAThH
CBOMCTBa QYHKIUI

3.3

Crpoutb u wu300pakarb CXeMaTH4YEeCKH TpaduKu KBaIPATUUHBIX
(GyHKIUH, OINUCHIBATH CBOWCTBA KBAJIPAaTUYHBIX (QYHKIUH IO HX
rpadgukam

3.4

Pacnio3HaBate KBajpaTW4Hyl0 (QYHKIHIO 1O ¢opMmyne, MNPUBOIUTH
OpUMeEpbl KBaJpaTU4YHbIX (YHKIMH W3 pealbHOW KHU3HH, (DU3HKH,
TE€OMETPUH

ApI/I(I)MeTI/I‘{eCKaH H IreOMECTPUUICCKas INIPOTrpeCCuun

4.1

Pacnio3naBate apupMeTHYECKYIO0 U F€OMETPUYECKYIO ITPOTPECCHH MTPH
pa3HbIX crioco0ax 3aaHus

4.2

BBINONHATE BBIYMCIEHUS C HUCMOJb30BaHUEM (GOpMYNI N-TO wieHa
apu(METHYECKOW U TeOMETPUYECKON MPOrpeccui, CyMMbI MEpBBIX N
YICHOB
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N300paxaTh WieHBI MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHOU

4.3

IIJIOCKOCTHU

Pemrate 3ayaum, cBsI3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEILHOCTSMU, B
4.4 TOM YHCI€ 3aJa4d U3 peajbHOM KU3HH (C HCIOJIb30BAaHHEM

KaJIbKYJISITOPA, IU(PPOBBIX TEXHOJIOTHIT)

7. IIPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KVIACC
Kox IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo] OT OJHOW (OpMBI 3alUCU
1.1 npobeit x apyroil. [loHsTHE panMOHANBPHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
YIOPSA0YMBAHUE PALIMOHATIBHBIX YHCE
12 Apudmernueckue AeHCTBUS C pallMOHAIbHBIMU YUCIIaMU. Pemienue 3anaq us3
peaIbHON MPAaKTUKHU HA YacTH, Ha IpoOHU
13 Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpelelieHne, mpeoOpa3oBaHUE
BBIPAKEHUI Ha OCHOBE OMNPE/eNICHUs, 3aIUCh OOJIBIINX YHCE
14 [IpouieHTsl, 3amuch MPOLEHTOB B BHJAE ApoOM U ApoOU B BHUJE MPOIECHTOB.
Tpu ocHOBHBIE 3a/1a4M HA MPOLIEHTHI, PEICHHUE 3a/1a4 U3 peaIbHOU MPAKTHKU
15 [IpumeHeHre TpPU3HAKOB JEIMMOCTH, pa3joKeHHEe Ha  MHOXHUTEIU
HaTypaJIbHBIX YUCET
16 PeanpHble  3aBUCHMMOCTH, B TOM 4Hcle TMpsMas U oOparHas
MPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BbIpaXKEHUs
21 [TepemenHbIe, YUCIOBOE 3HAYEHUE BBIPAKEHUS C MEpEeMEHHOU. JlomycTuMBble
3HAYEHMS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXAYy BeIMYMHAMU B BuJE (DOPMYIBI.
Boruncnenus no hopmynam
23 [IpeoOpazoBanrie  OyKBEHHBIX  BBIPAXKEHHH,  TOXKIECTBEHHO  paBHbIC
BBIPAKCHUS
2.4 CBOIICTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIEM
o5 Onnounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. CliokeHHe, BBIUUTAHHE,
YMHO>KE€HHUE MHOTOYJICHOB
26 @opMyIbl COKPAILIEHHOTO YMHOKEHHUA: KBaJApaT CYMMBbI M KBaJpaT pPa3HOCTH.
Popmyna pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOYIEHOB HA MHOXKHUTEIN
3 YpaBHeHust
31 YpaBHEHHE, KOpPEHB YpaBHEHUs, TpaBuIa npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YpPaBHEHUI
3.2 JIuneliHOE ypaBHEHHE C 9I[H0171 nepeMeliHoﬁ, YUCJIO KOPHEW JIMHEWHOIO
yYpaBHEHUSI, PEIICHUE JINHEUHBIX YPaBHEHUN
33 CocraBienue ypaBHevHI/Iﬁ 10 YCIIOBHIO 33/1aud. PeleHne TEKCTOBBIX 3a/1ay C
MIOMOIIBIO YPaBHEHUN
3.4 JIuHeliHOe ypaBHEHUE C JIBYMs IEPEMEHHBIMH U €ro Tpaduk
3.5 Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs II€peMEHHbIMH. Pemnienue
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CHCTEM ypaBHEHUH cHOCOOOM MOACTaHOBKHU. [Ipumephl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU

4 Koopaunats! u rpadpuku. yHKIuu
4.1 Koopaunara TOYkH Ha psIMOM
42 ‘-Incnmime IIPOMEKYTKHU. PaccrosiHre MeXay AByMs TOYKaMU KOOPIMHATHOMN
PSIMOI
43 [IpsmoyronpHas CHCTEMa KOOPIMHAT, OCH Ox u Oy. AGcmucca U opanHAaTa
TOYKH Ha KOOPAWHATHOM IJIOCKOCTH
44 [Tpumepsr Fpil(bI/IKOB, 3agaHHbIX (popmynamu. UteHue rpaduKoB pearbHBIX
3aBHCUMOCTEH
4.5 [Tonstne pynkuuu. I'paduk pynkiun. CroiicTBa pyHKIMN
4.6 Jluneitnast pynkuus, e€ rpaguk. I'papuk pynkuun y = [x|
47 Fpa(bnqecFoe peuieHue JIMHEHMHBIX YPaBHEHHM M CHCTEM JIMHEHHBIX
ypaBHEHHH
8 KVIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
11 KBanpatuslit kopeHb u3 uymcna. [loHstune 00 wuppanMOHAIBHOM YHCIIE.
JlecsTUYHBIC TPHONMKSHUS MPPAIMOHATIBHBIX YHCEI
CaoiicTBa apupMeTHUECKHX KBAJPATHBIX KOPHEH W HMX MPUMEHEHHE K
1.2 peoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUN W BBIYHCICHUSM. JleHCTBUTEIBHBIC
qucna
1.3 CreneHsb c 1ebIM nokasaresem 1 €€ cBoiicTBa. CTaHaapTHas 3alKch YUCia
2 AnreOpandeckue BhIpaXKEHUS
2.1 KBanpatublii TpéxusieH, pa3ioKeHHe KBapaTHOTO TPEXWIEHA HA MHOXKHUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO airedpandeckoi a1poou
2.3 CrnoxxeHue, BBIYUTaHUE, YMHOKCHHE, JISTICHHIE allreOpandecKkux Apooeit
2.4 PanrionanbHbIe BRIpOKESHUS U UX TIPE0Opa3oBaHue
3 YpaBHEeHHs 1 HEPaBEHCTBA
31 KBampatnoe ypaBHeHue, QopMmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera
3.2 Pemenune ypaBHeHU, CBOASIIUXCS K TUHEHHBIM U KBAaIPATHBIM
3.3 [Ipocreiime npoOHO-pallMOHANBHBIE YPaBHEHUS
I'padmyeckas unTepnpeTanus ypaBHEHH C ABYMSI IEPEMEHHBIMU U CUCTEM
3.4 JUHEHHBIX YpaBHEHHH ¢ OByMs mepeMeHHbIMU. [Ipumepsl pelieHus cuctem
HEJIMHEWHBIX YpaBHEHUH C IByMsI IEpEMEHHBIMU
3.5 Pernienne TeKCTOBBIX 3a]1au aJIreOpanyeckuM cnocobom
3.6 YucnoBble HEPaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TEpEMEHHON
3.8 PaBHOCMIIBHOCTD HEPABEHCTB
3.9 JIuHelHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOU
3.10 CucTeMbl IMHEWHBIX HEPABEHCTB C OJHOM MepeMeHHON
4 OyHKIMH
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41 [onsitue ¢ynkumu. OOIacTb oOmpeneNeHUs M MHOXKECTBO 3HAUCHHM
¢ynkuuu. CrnocoObl 3aganus QyHKIUN
4.2 I'padux Gpynkimn. Urenue cBoicTB hyHKIMU N0 e€ rpaduky
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI
44 OyHKIIMHM, OMUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOTOPLUUOHATIBHEIE
3aBHCHUMOCTH, UX I'paduKu
4.5 OyHKIMU Yy =X?, Y = X3
4.6 Oynakmun y = [IX, Y = |x|
4.7 ['paduueckoe penieHre ypaBHEHUH M CUCTEM YpaBHEHUN
9 KVIACC
Kox IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
11 ParionanbHble  4ncnia, MppalUoOHATbHBIE YWCIA, KOHEYHbIE M OECKOHEYHBIE
JECITUYHbIE TPOOH
MHo0k€ecTBO AeWCTBUTEIBHBIX YHCEI, IEHCTBUTENbHbIE YHCIIa KaKk OECKOHEUHbIE
12 JecsITUUHbIe ApoOu. B3anMHO 0/1HO3HaYHOE COOTBETCTBHE MEX]Y MHOKECTBOM
JEHUCTBUTEIBHBIX YACET U KOOPAWHATHOM NpsiMoil. CpaBHEHME IEHCTBUTENIBHBIX
quce
1.3 ApubmMeTnueckne TeUCTBUS C JCHCTBUTEIHLHBIMH YHCIAMU
W3mepenus, npubmmwkenus, oleHKU. Pa3mepsl 00BEKTOB OKPYKAIOIIEr0 MHUPA,
14 JUIMTENIBHOCTh IPOLECCOB B OKpyxatomem wmupe. IlpubnmxéHHoe 3HaueHue
BEJIMYUHBI, TOYHOCTh NpHOIMKeHus. Okpyrienue yucen. [Ipukuaka u oneHka
pe3yabTaTOB BBIYMCICHUN
2 YpaBHEHHs 1 HEPABCHCTBA
2.1 YpaBHEHHUsI C OJTHOM MEPEeMEHHON
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHEHUM, CBOJAIIMXCS K JIMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. Penienne ypaBHeHUH, CBOAALIMXCS K KBaJAPaTHBIM
24 BI/IKBt.aI[pa;FHOG YpaBHEHHe. [Ipumepsl pelieHus: ypaBHEHUM TpEeThbed W
4eTBEPTOM CTENEHEeN Pa3ioKeHHUEM Ha MHOKHUTEIH
2.5 Pemenne npoOHO-paliMOHATIEHBIX YPAaBHECHUIH
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHeHHe ¢ IBYMs IEPEMEHHBIMU U €ro rpaduk
2.8 Penienue cucreM IBYX JUHEHHBIX YPaBHEHUH C IBYMsl IEPEMEHHbBIMU
29 PemeH“He CHCTEM JIByX YpPaBHEHHUH, OJHO M3 KOTOPBIX JHMHEHHOE, a Jpyroe —
BTOPOM CTENEHU
2.10 I'paduueckas MHTEpIIpEeTALlUs CUCTEMBl YpaBHEHUH ¢ ABYMsI IEPEMEHHBIMU
211 Pernienne TeKCTOBBIX 33aJau aJlre0pandeckuM crnocoOom
2.12 UYucnoBbple HEPABEHCTBA U UX CBOMCTBA
2.13 PernieHue IMHEHHBIX HEPABEHCTB C OJJHOM MepeMeHHON
2.14 Perenne cucteM JIMHEWHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOMN
2.15 KBanpaTHble HEpaBEHCTBA
216 I'paduueckast mHTepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs
nepeMeHHBIMU
3 OyHKIMH
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31 KBangpatnunas ¢ynkums, e€ rpaduk um cpoiictBa. I[lapabGona, KOOpIUHATHI
' BEpIIMHBI TapaboJIbl, 0Cb CHMMETPUH MapaldoJIbI

3.2 I'paduku dpynkumii y=Kx, y=kx+b u ux coiicta
3.3 I'paduku pynkumii y=K/X, y = X u ux cBocrBa
3.4 I'paduku QyHKIMIA , ¥ KX CBOHCTBA
4 YucnoBkle MOCIIEI0BATEIBHOCTH
41 Ormpenenenre U crocoObl 3aJaHuUsl YUCIOBBIX IOCIIEOBATENBHOCTEH. 3a1aHne

MIOCJICZIOBATEIILHOCTH PEKYpPPEHTHOM (hopmyItoit u popmysioii N-To wieHa

4.9 Apudpmernueckas mporpeccus. Dopmynasl N-ro  wieHa apuPMETHUYECKOH
' MIPOTPECCUN, CYMMBI IIEPBBIX N YICHOB

43 I'eomerpuueckas mnporpeccuss. @opmynsl N-ro0  WIEHA T'€OMETPUUYECKON
’ MIPOTPECCUN, CYMMBI IIEPBHIX N YIECHOB

4.4 N300paxkeHne uneHOB apu(pMETHUYECKOH U TEeOMETPUUYECKOW Mporpeccuit
' TOYKAaMH Ha KOOPJWHATHOMN IIJIOCKOCTH. JINMHENHBIN U SKCITIOHEHIIMAIBHBIA POCT

4.5 Cno’xHbI€ MPOLIEHTHI

8. MPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MNPOI'PAMMBI OCHOBHOI'O OBLIETI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJbTaTaM
NpoBepPsIeMoOro OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'O
TpeOOBaAHUSA 001ero oopazosanus Ha ocHoe PI'OC

YMeHue omnepupoBaTh TMOHATUSMHU: MHOXKECTBO, IOJMHOYXECTBO,
omepanuy HaJ MHOXKECTBAMHU; YMEHHME OIEepPUPOBATh MOHSITHIMHU:
1 rpad, cBsi3HBIA Tpad, nepeBo, LMKI, MPUMEHATh UX MPU PELICHUU
3a/1a4; yMEHHE UCIOJIb30BaTh rpaduueckoe MpeicTaBiIeHe MHOKECTB
JUIS OTNMCAHUS peajbHBIX MPOIIECCOB U SBJICHUM, MPH PEUICHUH 33134
U3 JIPYrux y4eOHbIX IPEeIMETOB

VYmenune OIICpUPOBATh MOHATHUAMU:. OIIPCACICHUE, aKCHMOMa, TCOpEMa,
2 J0Ka3aTejIbCTBO, YMCHHEC pacClio3HaBaTb MHCTHHHBIE W  JIOXKHBIC
BBICKAa3bIBAHUA, IMPHUBOJUTH IPHUMEPLI W KOHTPHPUMEPBI, CTPOHUTH
BbICKA3bIBAHUA U OTPULIAHUSA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATUAMU: HATYpaJbHOE YHUCIO, IPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MPU3IHAKU
JEMMOCTH, 1I€JI0€ YHUCIO0, MOIYlIbh 4YHCia, OOBIKHOBEHHAas Ipo0b U
necsiTuuHasi IpoOb, CTaHAAPTHBIM BUJ YHCIA, PallMOHAIBHOE YHCIIO,
3 UPPAIMOHATIFHOE 4YHUCJO, apu(METHYECKUil KBaJpaTHBIH KOPEHb;
YMEHHME BBINIOJHATH JIEHCTBUS C UWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, TMPEJCTABIATH 4YHCIA Ha KOOPAUHATHOMN
OpsSMOM, OKpYIJIATh 4YHCIa, yYMEHHUE JenaTb NPUKUIKY M OLEHKY
pe3ynbTaTa BHIYMCICHUN

YMeHue onepupoBaTh MOHATHAMM: CTENEHb C LENBIM IIOKa3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHBI KOpPEeHb, MHOTOWIEH, ajredpanyeckas
4 IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYEThl MO (Qopmynam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PAMOHAIBHBIX BBIPAKEHUH WU
BBIPAKEHUIN C KOPHSMM, Pa3jI0KEHHE MHOTOYJIEHA HAa MHOXKUTENH, B
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TOM YHCJIE€ C HCIOJb30BaHUEM (OPMYS Pa3sHOCTH KBAApaToB H
KBaJIpaTa CyMMbI U Pa3HOCTHU

YMeHue onepupoBaTh NOHATUSIMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJHOM TIEPEMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHE pelaTh JIMHEHHbIE U KBAJpPATHbIC ypaBHEHHS,
IpOOHO-pallMOHATILHBIE YPaBHEHHUSI C OJHOW TEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEHWHBIX YPaBHCHUH, JTUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE W  JPOOHO-pAallMOHAIIEHBIC HEPABEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 337a4 U3 APYTUX MPEIMETOB
M TPAKTUYECKHX 3a/a4; YMEHHE MCIOJb30BaTh KOOPJIMHATHYIO
MPSMYI0O M KOOPJAMHATHYIO TUIOCKOCTH ISl M300paKEHUsS peIIeHUi
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHUA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHMsl, yObIBaHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHUS
(GyHKIMH; yYMEHHE OIepUpOBaThH HOHSATUSMU: npsimast
MIPOMOPLIMOHAIBHOCTD, JMHEWHAss QYyHKUUS, KBaapaTuyHas (QyHKIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
CTpouTh rpaduku PyHKIUH, HCHIOIB30BaTh I'padUKU JUIs ONIpEeAETICHUS
CBOMCTB IPOIIECCOB M 3aBUCUMOCTEH, JUIsl peLIeHHs 3a1ad U3 JPYrux
yu4eOHBIX TPEAMETOB U peallbHOM JKU3HMU; YMEHHE BBIPAXKATh
(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrPecCUu;  yMEHHeE
WCIOJIb30BaTh CBOMCTBA MOCIENOBATEIbHOCTEH, (HOPMYIIBI CyMMBI U
oOmiero ujeHa IMpH pelIeHUd 3a/ady, B TOM 4YHCIE 3aJad U3 APYTUxX
y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

YMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM YHCIE HA MPOLIEHTHI,
IO M YacTH, JBUXKEHHE, pPadoTy, IEHy TOBapOB M CTOMMOCTh
MOKYIIOK U yCIIYT, HaJIOTH, 3a7]a4u U3 00JacTU yIpaBiIeHUs JIMYHBIMU U
ceMeiiHbIMU  (MHAHCAMM); YMEHHME  COCTAaBJIATH  BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMBl IO YCJIOBHUIO 3ajauyu,
UCCIIEJIOBATh IMOJIyYEHHOE PELICHHE W OLEHUBATh MPaBAOINOI00HOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh HOHATUAMM: (Urypa, TOUKa, OTPE30K, MpsiMasd,
JTyd, JOMaHasi, yroJl, MHOTOYTOJIbHHK, TPEYrOJIbHHK, paBHOOEIPEHHBIH
¥ PAaBHOCTOPOHHUH TPEYrONBHUKH, IPSIMOYTOJBHBIH TPEYTOJILHUK,
MeJraHa, OMCCEKTpHCa M BBICOTA TPEYTOJIbHHKA, YETHIPEXYTOJILHUK,
napajuienorpaMM, pom0O, NPSIMOYIOJbHUK, KBAaJApaT, Tparerus;
OKpY)XHOCTb, KPYT, KacarelibHast; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH
¢urypamu; yMeHue pemarh 3aladyd, B TOM 4YHCJIE U3 MOBCETHEBHOM
KHU3HU, HAa HAXOXJECHUE I'€OMETPUYECKUX BEIMYMH C IMPUMEHEHHEM
U3yUYCHHBIX CBOMCTB UTYp U (PakTOB

10

YMeHue onepupoBaTh MOHATUSAMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYroJIbHUKOB; TMapajuIeIbHOCTh U TEPHEHIUKYJISIPHOCTh MNPSAMBIX,
yrojl MEXIYy NpsSMBIMU, NEPHEHIUKYISApP, HAKIOHHAs, MPOEKINS,
noyobue ¢uryp, mogoOHbIe TPEYTroJIbHUKN, CAMMETPUS OTHOCUTEIHHO
TOYKM W TPSIMOM; YMEHHE paclo3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nojobue ¢uryp, napamieIbHOCTh M MEePHeHIUKYIIPHOCTh MPSMBIX B

49




OKpY’KaroleM MUpe

11

YMeHue omnepupoBaTh IMOHATUAMH: JUIMHA, PACCTOSHUE, Yroj
(BemuuMHA yriia, CHHYC MU KOCHUHYC yrjla TPEYroJIbHHMKA), IUIOIIa/b;
YMEHHE OIEHUBATH Pa3MEpPHI MPEIMETOB M OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NPUMEHATH (OpPMyJBI TEepuMeTpa U  IUIOLIAIN
MHOTOYTOJIbHUKOB, JUTHHBI OKPY)KHOCTH W TUIOIIQJAH Kpyra, oObema
MPSIMOYTOJIBHOTO TapalyIeJIeUIeIa; YMEHUE NPUMEHITh MPU3HAKU
PaBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJibHUKA,
teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHHS  JIJIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOIIAACH

12

YMmenue wu300paxaTh IUIOCKME QUIyppl W UX KOMOMHAaLUH,
MIPOCTPAHCTBEHHbIE (UTYPBl OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WJIHU
CUMBOJIbHOMY OTIMCAHUIO

13

YMeHue onepupoBaTb  MOHATHUSAMH: NPSAMOYTOJibHAas  CHCTEMa
KOOpDJIMHAT; KOOPJAWMHATBI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOMU3BEJICHHE BEKTOPA HA YHUCIIO, CKAISIPHOE TPOU3BEICHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI ISl MPEACTABIICHUS
JAHHBIX W PEIICHHWS 3a/Jad, B TOM YHCJIE€ M3 JPYyrux ydeOHBIX
MPEIMETOB U PEAIbHOM KU3HU

14

VYMmenne OIICpHUPOBATE TTOHATHUAMMU: CTOJIONKOBBIE U KPYIroBEIC
qUarpaMMbl,  TaONMUIBI,  cpeaHee  apudMETHYECKOe, MeEJHaHa,
HauOoJIblllee W HaWMCHbBINIEE 3HAYCHHS, pa3Max YHCIOBOro Habopa;
YMEHUE  W3BIIEKaTh, HMHTEPIPETHPOBATH W  IpeoOpa3oBHIBATH
nHPOpMAIIHIO, TIPEICTABICHHYI0 B Ta0lWIaX W Ha JgUarpaMmax,
OTPaKAIONIYI0 CBOWMCTBA M XapaKTEPUCTHKH PEATbHBIX MPOIECCOB U
SBIICHHI; yMEHHE paclo3HaBaTh W3MCHYHMBBIC BEIMYMHBI B
OKpYIKaIoIIeM MUpe

15

YMeHHne omnepupoBaTh MOHATHAMU: CIYYalHBIA OMBIT (CIydalHbIN
OKCIIEPUMEHT), d3JIEMEHTApHOE COOBITHE (PJIIEMEHTApHBIA HCXO.)
CIIy4ailHOTO OIBITA, CiIydyailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4YalWHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pEeIlaTh
3a/layd METOJOM OpraHM30BAaHHOTO Tepedopa M C HCIHOJb30BaHUEM
IpaBUJia YMHOXKEHHUS; YMEHHE OIICHHBATh BEPOATHOCTH PeaTbHBIX
COOBITHII M SIBJICHHI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUI B OKpY)KaloIeM MHUPE U B JKU3HH;
3HAKOMCTBO C TIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHHSIX

16

YMeHue BBIOMPATh MOIXOSAIIMA W3Y4EHHBIM METOJ MJIsi PElIeHHs
3a/1a4yd, TPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
NPUPOJE U KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B
UCKYCCTBE, OIHUCHIBATh OTIEJIbHBIE BBIJAIOIIUECS  PE3YIbTaThI,
MOJIy4YeHHBbIE B XOJI€ Pa3BUTHA MAaTEeMAaTHKU KaKk HayKd, MPHUBOIUTH
IpUMEPbl MAaTEMAaTUYECKUX OTKPBITUH U UX aBTOPOB B OTE€YECTBEHHOM
Y BCEMHPHOUN UCTOPUU
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9. HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPSIEMbBIX HA

OI'2 IO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COJeP/KAHUSA
1 Yucna v BBIYKCICHUS
1.1 HarypanbeHble u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
19 OObIKHOBEHHbIE M JECATUYHbIE JpOOM, IMPOLEHThl, OECKOHEUHbIE
TIEPHOTUICCKHIE IPOOH
13 Paunonanbupie uyncna. Apudmernyeckue omnepanuu € palroHalIbHBIMU
qycliaMu
14 JHelictBurenbHpie uncna. ApugmeTHyecKkue omnepaluu ¢ ACHCTBUTEILHBIMHU
qHcliaMu
15 [IpubnmxEnnbie BBIMHMCICHN, NPaBUIa OKPYIVICHNS, NPUKUAKA W OlleHKa
pe3ysibTaTa BhIUMCICHUN
2 AnreOpandecKre BhIPaKCHHS
2.1 bykBeHHbIE BhIpaKeHHUS (BbIPAKEHHUSI C TEPEMEHHBIMH )
29 Crenenp ¢ uenbiM nokazateneM. CTeneHb C pallMOHAIBHBIM TOKa3aTesleM.
CBoiicTBa CTENEHU
2.3 MHorousneHsl

2.4 AnrebOpandeckas 1po0b

ApudMeTnuecknii  KOpeHb  HATypallbHOW  cTemeHu.  JleWcTBus  C

2:5 apruMETHIECKUMH KOPHIMU HATYpPAIbHOUW CTETICHH
3 YpaBHEHUs 1 HEPABCHCTBA
31 Hensie I/IU,I[pO6HO-paHI/IOHaJ'IBHHe ypaBHeHUsA. CUCTEMBI M COBOKYIHOCTHU
ypaBHEHUM
39 Hensle n apoOHO-panMoHaibHble HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
HEPAaBEHCTB
3.3 Pemrenune TekcTOBBIX 3a1a4
4 YucnoBble NOCIEA0BATEIbHOCTH
4.1 [TocnenoBarenbHOCTH, CHOCOOBI 33JaHUS MTOCJIEIOBATEILHOCTEN
492 Apudmernueckas u reomeTpuyeckas mnporpeccun. Dopmyna CIOXKHBIX
MIPOLIEHTOB
5 OyHKIMH

Oynkuus, crnocoObl 3amanus ¢(ynkuuu. [padux ¢dynknuun. OOnacTb
ONpENeICHUsT W MHOXECTBO 3HaueHud (yHkumu. Hymu  pyHKmm.
5.1. [TpoMexxyTkH 3HAKOTIOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYHKIIUH.
MakcumMymbl W MHHUMYMBI (QyHKIHH. HauOoibilee W HaMMEHbIIEE
3HaueHue PYHKIIMU Ha TPOMEKYTKE

6 KoopanHaTsl Ha MpsIMOI U TNIOCKOCTH
6.1 KoopaunaTHas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUIypbl 1 X CBOICTBA
7.2 TpeyronpHuk
7.3 MHOTroyroJapHUKU

7.4 OKpyXHOCTb U KpyT
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7.5 W3mepenue reoMeTpu4ecKiuX BEIUUHH
7.6 BekTopel Ha IIOCKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padsl

10. YYHEBHO-METOANYECKOE OBECIIEUEHUE
OBPA30OBATEJIBHOT' O IMTPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
* Anre6pa, 7-9 xnacc/ Makapsiue FO.H., Munmiok H.I'., Hemxos K.W. u npyrue;
non penakuueit TemskoBckoro C.A., AkiroHepHoe ooiectBo «M3maTenscTBo
«[Ipoceemenuey, 2024 r.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Aunrebpa, 7-9 xnacc/ MakapsiueB FO.H., Munmiok H.I'., Hemkxos K.W. u apyrue;
non penakmnueit TemsakoBckoro C.A., AkiimoHepHoe 001mecTBo «31aTenbcTBO
«Ipocsemenney, 2024 r.

2. JlmnmakTudeckwe MaTepHalsl 1mo anreope it 9 kimacca / JI.W. 3Basuy, JI.B.
Kyznenona, C.b. CyBopoBa — M.: IIpocBemenue, 2021.

3. JlmmakTudeckue MaTepuaibl mmo anredpe mist 9 kiacca / B.M. XKoxos, 10.H.
MakapsiueB, H.I'. Munmiok: IIpocsemenue 2019 r.

4. 3amauy MOBBIIIEHHOW TPYIHOCTH B Kypce anreOpnl 7-9 kiaccoB: Kaura mist
yuutens. H.IL. Koctpukuna. — M.: [Ipocsemenne, 2019.

U PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET

1. MunucteperBo oo6pazoBanus PD. — Pexxum nocryna: www.informika.ru;

www.ed.gov.ru; www.edu.ru

2. TectupoBanue online: 5-11 kiaccel. — Pexxum nocryma: www.kokch.kts.ru/cdo

3. ApxuB y4eOHBIX TPOTpaMM MH(POPMAITMOHHOTO 0OPa30BaTEILHOTO TOpTajia
«RUSEDUw». — Pexxum ngoctyma: Www.rusedu.ru

4. Merasanukioneaus Kupmnia u Medoaus. — Pexxum nocryna: Www.mega.km.ru

5. Caiitbl sHIMKIIONIE MU, — Pesxum moctyn: Www.rubricon.ru; www.encyclo-pedia.ru

6. Best anemenTapHas marematuka. — Pexxum noctyna: www.bymath.net

7. ntepHer-nioptan Beepoccuiickoi oJiMMIKaibl MIKOJBHUKOB. — Pesxum octyna:
www.rusolymp.ru

8. Beepoccuiickue TUCTaHIIMOHHBIE SBPUCTUYECKUE OJTMMITUABI IO MATEMATUKE. —
Pexxum mocryma: www.eidos.ru/olymp/mathem.index.htm

9. UndopmannoHHo-IoMCcKOBast cucteMa «3anaun». Pexxum nocryma:
www.zadachi.mccme.ru.easy

10. 3agaun: nHPOPMAIMOHHO-TIONCKOBAsI cUCcTEMa 3ajad 0 MaTeMaTHKe. — Pexxum
nocryna: Www.zadachi.mccme.ru

11. KoHKypcHBIE 3a1au1 110 MaTEMATHUKE: CIPABOYHUK U METOJIbI pelleHus. — Pexum
noctyna: wWww.mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

12. Marepwuaisl (IOJIHbIE TEKCTHI) CBOOOTHO PACcIPOCTPAHSIEMBIX KHUT 10 MaTeMaTHKe.
— Pexum moctyna: www.mccme.ru/free-books
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14. OnuMrnuagHbIe 337291 IO MaTeMaTuke: 0a3a JaHHBIX. PexxuM nocryma
Www.zaba.ru

15. lllkonbHbBIE ¥ pallOHHBIE MAaTEMAaTUYECKHE OIMMITNA/IBI — Pexum nocrymna:

www.iamakarov.chat.ru/school/school.html

16. O6pazoBaTenpHbIi OpTan «Mup anredps». — Pexxum nocryna:
www.algmir.org/index.html

17. Poccuiickas aiekTponHas mkosia https://resh.edu.ru
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