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COIAEPKXAHUE OBYYEHUSA
7 KIIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uyucna. CpaBHEHHE, yNOpSAOYMBAHHWE W apu]MeTHUecKue IeHCTBUS C
pauMoHaNIbHBIMU YucaaMu. YucaoBas npsimasi, MOJ1yJIb YMCa.

Crenenb ¢ HaTypaJibHBIM IIOKa3aTejaeM U €€ CBOMCTBA. 3amuch 4yucia B JIECATUYHOMN
MO3ULIMOHHON CUCTEME CUHMCIICHHUS.

Pemienne TeKCTOBBIX 3amay apupMeTHYECKHM criocoboMm. Pemenue 3amau u3 peanbHOM
MPaKTUKKA Ha YacTd, Ha ApoOM, Ha MPOLEHTHI, TPUMEHEHHE OTHOIICHWN M MPONOPUUN MNpU
peLIeHNHN 3aJ1a4, pelIeHe 3a1a4 Ha JBM)KEeHUE, paboTy, MOKYIKH, HAJIOTH.

JenmumocTs 1enbix yncell. CBOMCTBA AEIUMOCTH.

[Ipoctbie u coctaBHbie yncia. YETHbIE U Heu€THbIE yncia. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eIUMOCTH CYMMBbI M MPOU3BEICHHUS LICJIBIX YUCEI MPU PEIICHUU
3a/1a4 C IPAKTUYECKUM COLECPIKAHUEM.

HaubGonpmuii oOmuii nenutens ¥ HauMEHblIee oOllee KpaTHOEe ABYX 4ducen. BzaumHO
npoctele yncna. AnroputM EBxinpa.

Jenenue ¢ octatkoM. ApudMeTHIEeCKHEe ONepaliui HaJl OCTaTKAMH.

Auredpanyeckue BbIpaKeHHUs

BolpaxkxeHue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIPAKEHHs C NepeMeHHbIMU. [IpeacraBnenue
3aBHCUMOCTH MEX/1y BETUYMHAMHE B BUJIE (DOPMYIIBL.

ToxaectBo.  ToknecTBeHHble — HpeoOpa3oBaHUsA  AIreOpanvyecKuX  BBIPAKCHHIA.
JlokazaTeabCTBO TOXKJIECTB.

Opnowiensl. OqHowIeH cTaHAapTHOrO BUa. CTEneHb OAHOWIEHA.

MHuorounensl. MHorowieH cra"paptHoro Buzaa. CreneHb MHorowieHa. CroxeHHe,
BbIUMTAHUE, YMHOXXEHHE M JelieHue MHorowieHoB. [IpeoOpa3zoBaHue IENOro BBIPOKEHHUS B
MHorowieH. Kopau MHOrounexa.

@opMynbl COKPAIIEHHOIO YMHOXKECHMSA: KBaApaT CyMMbl U KBaApaT pPAa3HOCTH JBYX
BbIpaXEHHUM, KyO0 CyMMbl W KyO pa3HOCTH JBYX BBIPpaKEHUH, Pa3HOCTb KBaJpaToOB JBYX
BBIpa)KEHUI, MPOU3BEJCHNE PA3HOCTH M CYMMBI JIBYX BBIp@XKEHUH, CyMMa U pa3HOCTb KyOOB
JIBYX BBIPAaKEHUM.

PaznoxeHne MHOrowieHa Ha MHOXXWTENIU. BbplHeceHHe 00Iero MHOXHTENS 3a CKOOKH.
Meron rpynnupoBKH.

YpaBHeHus] M HEPABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHol. KopeHb ypaBHeHusi. CBolicTBa ypaBHEHHMH C OJHOMU
nepeMeHHON. PaBHOCUIIBHOCTE ypaBHEHUH. YpaBHEHUE KaK MaTeMaTHYecKash MOJEIb PEaIbHOU
CUTyalVH.

JIuneliHOe ypaBHEHHE C OJHOM NEPEMEHHOW. UMCIO KOpHEH JIMHEWHOrO YpaBHEHUS.
Pemienne TEKCTOBBIX 3a7ay C MOMOIIBIO JIMHEWHBIX ypaBHEHHWH. JIMHEHHOE ypaBHEHHE,
coZlepaKalllee 3HaK MOZYJIA.

VYpaBHeHne ¢ JBymMs T1epeMeHHbIMU. ['paduk JMHEHHOro ypaBHEHHS C JBYMS
nepeMeHHbIMH. CHCTeMBI JIMHEHHBIX ypaBHEHUH ¢ ABYMS NepeMeHHbIMH. |'paduueckuii meton
pELIEHUs] CUCTEMBI JIMHEMHBIX YPAaBHEHHUN C IBYMsI IIEPEMEHHBIMU. Pemenue cucreM JIMHENHBIX
YPaBHEHUH C JABYMs NEPEMEHHBIMH METOAOM IOJCTAHOBKM M METOI0M cioxeHus. Cucrema
JIBYX JIMHEWHBIX YPaBHEHHUU C JBYMS IEPEMEHHBIMHU KaK MOJIEIb PEAIIBHOW CUTYaIUH.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccTosiHue Mexny IByMs
TOYKAMU KOOPAMHATHOU MPSMOA.



[IpssMmoyronpHast cuctemMa KoopauHat. AOcmucca W opAWHATa TOYKHM Ha KOOPIWHATHOM
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX GopMmynamu. YUYrteHue TrpaduKOB peasbHBIX
3aBUCUMOCTEM.

OyHKIMOHATBHBIE 3aBUCUMOCTH MEXIy BennuuHaMu. [lonstue QpyHkiun. OyHKIUS Kak
MaTeMaTHyYecKasi MOJeb peajabHoro mnpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYEHUH
¢ynkuuu. Crioco0s! 3ananus Gyaknun. I'paduk pynkuuu. [ToHsTHA MakcuMymMa 1 MUHHMYMa,
BO3PaCTaHMs U YObIBAaHMs Ha IIpUMeEpax peabHbIX 3aBUCUMOCTEH.

Jluneitnas ¢ynkuusi, e€ cpoiictBa. I'paduk nuneitnoit Gpynkunu. I'paduk GpyHkmun y = |x.
KycouHo-3aannble pyHKINY.

8 KVIACC

Yucia 1 BBIYUCICHUSA

KBanpatHsle KOpHU. ApH(pMETHYECKUN KBaIpaTHBIH KOpeHb M ero cBoiicta. [lonsrue
MppanyoHadbHOr0 yucia. J[elicTBuA C HUppanuoOHAIbHBIMU uuciamMu. CBOMCTBa JEHCTBUH C
MppalMOHAIBbHBIMU yrciiaMu. CpaBHEHHE HPPALMOHAIIBHBIX YHCET.

IIpencraBieHus 0 paCIIMPEHUAX YUCIOBBIX MHOXKECTB. MHOXKECTBA HAaTypalbHbBIX, LIETBIX,
paLMOHATIBHBIX, IEHCTBUTENBHBIX yKces. CpaBHeHHE yKcell. UNCIOBbIE TPOMEKYTKH.

JeiictBus ¢ ocrarkamu. Ocratku creneHed. IIpuMeHeHHMe oOCTaTKOB K PELIECHUIO
YPAaBHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a1a4.

PazMepbl 0OBEKTOB OKPY)KAIOLIEr0 MHUPA, JJIUTEIBHOCTh IPOLECCOB B OKPYXKArOIEM
mupe. CTaHJapTHBIN BUJT YKcCa.

Anredpanyeckne BbIPaKeHUs

Anrebpanueckast apo0b. JlomycTUMbIe 3HaYCHHS TEPEMEHHBIX B JIPOOHO-PAMOHATBHBIX
BbIpakeHUsAX. OCHOBHOE CBOMCTBO anreOpanyeckoit Apodu. CriokeHue, BBIMUTaHUue, YMHOXKEHUE
U JIelieHne anredpandeckux apobeii. Briaenenue nernoii 4acTu anredpandeckoit 1poou.

Panyonanbhple  BbIpakeHMA.  TOKIECTBEHHBbIE  IIPeoOpa3oBaHUs  pallMOHAJIBHBIX
BBIPAKCHU.

JlonmycTumble 3HAYeHHMsI MEPEMEHHBIX B BBIPAKEHMSIX, COJAEpKAIlUX apudmMeTHuecKkue
KBaJlpaTHble ~ KOpPHHM.  TOXXJIeCTBEHHble  IpeoOpa3oBaHUS  BBIPAKEHUH,  COJAEpKaIIUX
apudMeTHUeCKue KBaIpaTHbIE KOPHHU.

Crenmenp ¢ 1nenslM IMoKazareiaemM U e€ cBoiictBa. lIpeoOpazoBaHue BBIpaXKEHUI,
COZIEpKAIIUX CTEIECHHU.

YpaBHeHUsI M HEPABEHCTBA

KBanpatHoe ypaBHenue. dopmyna KOpHEH KBagpaTHOTro ypaBHeHMs. KosmuecTBo
JICHCTBUTENIBHBIX KOPHEH KBaJIpaTHOro ypaBHeHHs. Teopema Buera. YpaBHeHUs, CBOIMMBIE K
JUHEMHBIM ypaBHEHUSM WM K KBaJpaTHBIM ypaBHEHUsM. KBaznpaTHoe ypaBHEHHE C
napameTpoM. Pemmenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO KBAJAPATHBIX YPAaBHEHUM.

JpoOHo-paninoHanabHble ypaBHEHHUs. PerieHue ApoOHO-pallMOHATIBHBIX — YpaBHEHUI.
Pemienne TEKCTOBBIX 3aady C TMOMOIIBIO APOOHO-pAllMOHATIBHBIX ypaBHeHHH. ['paduyeckas
MHTEPIIPETALNS YPABHEHUH C IBYMS IEPEMEHHBIMH.

Yucnosble HepaBeHCTBA. CBOMCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHoil. Crporme u HecTporue HepaBeHCTBA. ClIOXKEHHE U
YMHOXCHHE YMCIIOBBIX HeEpaBeHCTB. OIICHMBAaHWE 3HAYEHUs BbIpakeHUs. JlokazaTrenbCcTBO
HEPaBEHCTB.

[lonsiTHE O pelIeHNH HEpaBeHCTBA C OJHOM IepeMEHHOM. MHOXECTBO peneHuin
HEPaBEHCTBA. PABHOCWIIbHBIE HEPABEHCTBA.

JIuHeitHoe HEepaBEHCTBO C OJHOM TMEPEMEHHOM W MHOMKECTBa €ro pemieHui. Pemenue
JMHENHBIX HEPABEHCTB C OJHOU NepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHENHBIX HEPABEHCTB
C OJIHOW mepeMeHHOM. Pellienne TEKCTOBBIX 3a7a4 C MOMOIIBIO JTUHEWHBIX HEPABEHCTB C OJIHOU
[IEPEMEHHOM.



DOyHKIUHA

OO6nacTp omnpeaeneHus 1 MHOKECTBO 3HaueHUi ¢yHkuuu. CriocoObl 3amaHus (QyHKIMHA.
I'padux ¢ynknuu. Yrenue cpoiictB pynkiuu mno e€ rpaduxy. I[Ipumepsr rpaduxoB GyHKIUH,
OTPaKAIOIIUX PealIbHBIC TPOIIECCHI.

Jluneitnas pynkuus. OyHKIMH, ONUCHIBAIOLIUE MPSAMYIO M 00OpPAaTHYIO MPONOPIUOHATIbLHBIE
3aBHCUMOCTH, UX IpauKu.

Oyuknn y = kx, y=kx + b, y=k/x,y=x3,y = \/X, y = |[x| u ux cBoiictBa. Kycouno-
3aJjaHHbIC (DYHKIIH.

9 KJIACC

Yuciia 1 BLIYUCICHUA

Kopenp n-ii crenenn u ero cpoictBa. CTeneHb € palMOHAIbHBIM IIOKa3aTelneM U eé
CBOMCTBA.

Anredpanyeckne BbIPaKeHUs

ToxxnecTBeHHBIE TPEOOpPa30BaHMs BBIPAKEHUM, COJAEpKAIMUX KOPEHb H-U CTEIEHH.
ToxnecTBeHHble NpPeoOpa3oBaHMs BBIPAKEHUH, COJEpPXKALIMX CTENEHb C palMOHAIbHBIM
IIOKa3aTEJIEM.

KBanparsusiii TpéxwieH. KopHu kBazpaTHoro tpéxwieHa. PasiojkeHune KBaapaTHOIO
TpEXUJICHA HA JIMHEWHBIE MHOXKHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

buxBanpatHele  ypaBHeHus. IIpumepsl NpUMEHEHHMH  METONOB  PABHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOMN, rpa)uIeckoro MeToja Py PelIeHuH YpaBHEHUN 3-i u
4-i1 creneHei.

Pemenue 1poOHO-paliMOHaIbHBIX YPAaBHEHUH.

Pemienne cucrem ypaBHEHMI C JABYMs IE€PEMEHHBIMM. PerieHue mpocTedmmx CUCTEM
HEJIMHEHHBIX ypaBHEHHH C JByMs NepeMeHHbIMH. ['paduyeckuil MeToJ peleHHs CHUCTEMbI
HEJIMHEWHBIX YpPaBHEHMH C ABYMs nepeMeHHbIMU. CuUcTeMa JABYX HEIMHEWHBIX YPaBHEHHMH C
JBYMsI IEPEMEHHBIMU KaK MOJIEINIb PEAJIBHOM CUTYyallUH.

YucnoBble HEpaBEHCTBA. PenieHre MMHEMHBIX HEPAaBEHCTB. /J{0Kka3aTeIbCTBO HEPABEHCTB.

KBazpaTHble HEpaBeHCTBAa C OJHOW INepeMEHHOW. PenieHune KBaapaTHBIX HEPABEHCTB
rpaguyeckuM METOJOM U METOJOM HHTEpBaJIOB. MeTOJ HHTEpBAJIOB [UIsl PALMOHAIBHBIX
HepaBeHCTB. IIpocreiilne HepaBeHCTBA C IAPAMETPOM.

Pemenne TeKCTOBBIX 33/1a4 C IOMOIIbIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHCTBO ¢ nBymMs NEpeMEHHBIMU. PelieHue HEepaBEeHCTBA C JIBYMs IEPEMEHHBIMM.
CucreMbl HEpaBEHCTB C JABYMS II€peMEHHbIMHU. ['papuueckuii MeTOA pelIeHHs CHUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

DOyHKIUHA

Oynkuus. CpoiicTBa (QYHKUMH: HyIH (QYHKIHHM, TPOMEXYTKH 3HAKOMOCTOSHCTBA
(GYHKIMHM, TPOMEXYTKH BO3pacTaHUsl M yObIBaHUS (DYHKUMHU, YETHBIE U HEUETHbIE (YHKIUHU,
HanOoJIbIlIee M HAaUMEHbIIIee 3HaYeHUs! (PYHKIIUH.

KBanparuunas ¢ynkuus u e€ cBoicTBa. lcmonb3oBaHue CBONCTB KBaJIpaTUYHOM
bynkuuu s pemeHust 3anad. [loctpoenue rpaduka kBagpatuunoit ¢yHkumu. Ilonoxenue
rpaduka KBaApaTUYHON (YHKIIMU B 3aBUCUMOCTH OT €€ KoapduineHToB. ['papuku GyHKImM y
=ax2, y = a(x — mf u 'y = a(x — m)? +n. Iloctpoenne rpadukoB QyHKIHH C MOMOLIBIO
npeoOpa3oBaHUM.

JpoOHo-nuueitHas pynkus. ViccnenoBanue ¢yHKIHA.

OyHKIMA y = X" ¢ HATYpaJbHBIM [TOKa3aTeseM n U e€ rpaduxk.

Yucii0BbIe NMOCIE10BATEIBHOCTH U NPOrPECCHH

ITousTHe YHUCIIOBOM OCJIeN0BaTEIILHOCTH. Koneunrre Hu OecKOHEUYHbIE
nociaeaoBarenbHOCcTH.  OrpaHHuYeHHas IOCJIEN0BaTEIbHOCTb. MOHOTOHHO — BO3pacTarolas



(yOwIBaromas) mocienoBaTeabHOCTh. CrOCOOBI 3a7aHusl MOCIIEIOBATEILHOCTH: OMMCATEIbHBIN,
TaOJIMYHBIN, C TIOMOIILIO (DOPMYIIBI 71-TO WIEHA, PEKYPPEHTHBIH.

Apudmernueckas U reomerpuueckas nporpeccuu. CBoiicTBa WwieHOB apu(pMeTnyecKon u
reOMeTpHUECKON mporpeccuit. DopMynbl n-ro WieHa apu(PMETHYECKON W TeOMEeTPHUYECKON
nporpeccuii. @opMysbl CyMMBI MEpPBBIX 7 UWIEHOB apU(METHUYECKOW U TIeOMETPHUYECKON
nporpeccuil. 3a1auu Ha MPOIEHTHI, 0aAHKOBCKUE BKJIA/IbI, KPSTUTHIL.

[IpencraBieHne O CXOAMMOCTH MOCIEAOBATEIbHOCTH, O CYMMHUPOBAHHH OECKOHEYHO
yOBIBaIOLIEH Fr€OMETPUUECKON TPOIPECCUH.

Mertoa MmaremaTuyecko mHAyKUMK. [Ipocreitme npumMepsl.



[MOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOIO 00IEro oOpa3oBaHMs: OHA
o0OecnieunBaeT U3yuyeHUe IpYrux JAUCLHUIUIMH KaK €CTECTBEHHO-HAYYHOIO, TaK U TYMaHUTApPHOIO
IUKIIOB, €€ OCBOEHHE HEOOXOIUMO JUIsi MPOJODKEHHUsS 00pa3oBaHUS M JUIS TOBCEIHEBHOM
)KU3HU. Pa3zBuThe y oOydaromuxcsi HAYYHBIX MPEICTABICHUA O MPOMCXOXKICHUH U CYITHOCTH
anredpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBJICHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIUM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAa4eCTB
MBILUICHHSI, HEOOXOAUMBIX JUIsl aJalTalid B COBpeMEHHOM IudpoBoM oOmiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOU
NecTBUS, BBIBOABI, (POPMYIHUPOBaTH yTBepkIeHHs. OcBOeHHE Kypca aireOpbl oOecreyrBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloluXcs: OHM HCHOJb3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCyXACHUs, 0000IIeHne M KOHKPETU3alUI0, abCTparupoBaHWE W aHAJIOTHUIO.
OOyuenne anreOpe MpeaAnonaraeT 3HAYUTETbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
oOydaroluxcsi, IO03TOMY CaMOCTOATEIbHOE pElIeHUEe 3a7ad OOydaroIMMHUCS  SBISETCS
peanuzanuen AesITeNbHOCTHOTO MPUHIIUIA O0ydeHHUSI.

B cTpykType nporpaMMel yaeGHOTO Kypca «Anredpay yriayOoiI€HHOTO U3y4eHHs OCHOBHOE
MECTO 3aHHMAIOT  COJEPKATEIIbHO-METOANYECKUE JHMHUM: «Yucia ©  BBIYUCICHHS»,
«AnreOpanyuecKkue BBIpAKEHU», «YpaBHEHHUS W HEpaBeHCTBay, «DyHkmum». Kaxnmas u3 atux
COJIEPKATEIbHO-METOANYECKUX JIMHUWA Pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3yUEHHUs Kypca,
B3aMMOJICICTBYS C IPyTUMU €ro JUHUAMH. B Xo1e n3ydeHus Kypca o0y4daromumcs IpUxoIuTCs
JIOTUYECKH PACCYXkAaTh, UCIOJIb30BAaTh TEOPETHUKO-MHOXKECTBEHHBIM S3bIK. B CBsI3u ¢ 3TUM B
mporpaMmy  y4eOHOro Kypca «AureOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI  JIOTHKH,
MpEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3lielnax MaTeMaTH4ecKoro oOpa3oBaHUS U
CHOCOOCTBYIOIIME OBJAJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEeMaTHYECKOTO
s3bika. ComepxKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOTo Kypca «Auredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanve JUHMM «YUucna W BBIYMCICHUS» CIY>KHUT OCHOBOM [UIsl JalbHEHIIEro
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET DPa3BUTHUIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIIICHUS,
(GbOpMHUPOBAHUIO YMEHHSI TOJIb30BATHCA AITOPUTMAMH, a TAK)Ke MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX ISl TOBCEIHEBHOW >KM3HU. Pa3BUTHE MOHSATHS O YHUCJIE Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs CBSI3aHO C PAlMOHAIBHBIMH M HUPPAIMOHATBHBIMU YHCIIAMHU,
GbopMHUpPOBAHUEM TIPEACTABICHUI O NEHCTBUTEIHHOM 4HCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamdecKkux JHHUN — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpOBaHUIO y  OOydYarOImIUXCs
MaTeMaTUYeCcKOro amrnapara, HEOOXOJAMMOIO J/Jis pELIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
NPEeIMETOB U OKpYysKarollel pearbHocTH. Ha ypoBHE OCHOBHOIO 00111er0 00pa3oBaHus y4eOHbIN
MaTepuan TpYHNIUPYETCsl BOKPYr palUMOHAIBHBIX BbIpaXeHHH. Aunredbpa IeMOHCTPUPYET
3HAUEHHE MATEMaTUKU KaK sI3bIKa JJIsl MOCTPOCHMUSI MAaTEeMaTUYeCKMX MOJENel, omucaHus
MPOIIECCOB M SBJICHWM peaqbHOTO Mupa. B 3amaum oOydeHHs anreOpe BXOIAT TaKKe
JMaNbHEWIee pa3BUTHE AalTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOTo, B YaCTHOCTH, MJIs
OCBOCHHMSI Kypca HWHGOPMATHKH, W OBJAJICHUE HAaBBIKAMH JICIYKTUBHBIX PaCCYXICHUH.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Copnepxanne  (QyHKIMOHATbHO-TpaUUYECKOW JIMHMM  HAIEIeHO Ha  IOJIy4YeHHE
o0ydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEMaTHYSCKON MOJIETH /I OTMCaHUs
U HCCIIeZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUI B mpuponae u odmiectBe. M3yueHue
MaTepuaga CHOCOOCTBYET pPa3BUTHIO Yy OOyYaONIMXCS YMEHHUS HCIOJIb30BaTh pa3jIuvYHbIC



BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MAaTEMATUKH — CJIIOBECHOT'O, CUMBOJINYECKOT0, TpaduiecKoro,
BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3AIIUU
U KYJBTYpBI.

YrnyOon€Hueld  Kypc — anreOpbl  XapaKTepU3YyeTCsl  W3YYCHHEM  JIOTIOJHHUTEIHHOTO
TEOPETUYECKOIo arapara U CBSI3aHHBIX C HUM METOJOB pelleHus 3adad. Anredpa sBIseTCS
A3BIKOM JUISl ONMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEW, CIYKUT OCHOBOM MaTEMaTHYECKOIO
MonenupoBanus. Ilpu 3ToM camMu 0OBEKTHI MAaTEMaTHUYECKHX YMO3AKIIOUEHUNW W MPHUHATHIC B
anreOpe MpaBuiIa KX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHIO YMEHUH 0OOCHOBBIBATH
U JO0Ka3blBaTh CYKIEHHUS, PAa3BUBAIOT MAaTEMAaTHYECKYI0 MHTYHUIMIO, KpPaTKO M HArJIsJaHO
PAaCKpBIBAIOT MEXAHMU3M JIOTHYECKUX OCTPOCHUN U y4aT UX MPUMEHEHHUI0. TeM caMbiM anredpa
3aHMMaeT OJHO U3 BEAYIIUX MECT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIUICHUS
o0yyJarouumxcs.

CormacHo yudeOHOMY IUlaHy B 7-9 Kjaccax H3y4yaeTcss y4deOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLUIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUS,
«AnreOpanyeckue BHIpaKEHU», «Y paBHEHUSI U HEPABEHCTBaY», «DyHKIUNY.

Ha usyuenue yue6HOro kypca «Anredpa» orsoaurcs 408 yacos: B 7 kinacce — 136 yacos
(4 gaca B Heneno), B 8 kiacce — 136 yacoB (4 yaca B Heneno), B 9 kiacce — 136 yacoB (4 yaca B

HEZIENO).



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IPOrpaMMBl 110 MAaTEMATUKE XapaKTEPU3YIOTCS B
YacTu:

1) maTprMoTH4YeCcKOro BOCIIUTAHUSA:

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHUICKON MaTeMaTuKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTIKEHHUSAM POCCHUICKMX MAaTeMaTMKOB M POCCHHCKON
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HAyKax M HMPUKIIATHBIX
chepax;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pEealn3alud ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MpOLEAYyp I'PakJaHCKOro o0IecTBa (Hampumep, BbIOOPHI, OIMPOCHI), TOTOBHOCTBIO K
00CYXJEHUIO 3TUYECKUX IPOOJeM, CBA3AHHBIX C MPAKTUUYECKUM IPUMEHEHUEM JOCTHKEHUHN
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUUYECKUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TPyA0BOI0 BOCIIMTAHMSA:

YCTAaHOBKOM Ha AaKTMBHOE y4YacTHUE B PEUICHMM INPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMAaTUYECKOro 00pa30BaHUs HA NPOTSHKEHUU BCEl
AKHU3HU Ul YCHELIHON Npo(ecCHOHAIBbHOM AEATENbHOCTH M PA3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHHS U
KU3HEHHBIX IUIAHOB € Y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKIeHUHN, YMEHUIO BUJETh MATEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 NO3HAHUSA:

OpHEHTAllMe B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX MpeAcTaBIeHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJIOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHWMaHUEM
MaTeMaTHYeCKOM HayKu Kak cQepbl YeIOBEYECKOW MIesTENbHOCTH, ATAloOB €€ DPa3BUTHS U
3HAUMMOCTH JIJISl Pa3BUTUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KYyJIBTYpPOH KaK CpEICTBOM IIO3HaHWS MHpA, OBJIAJEHUEM HaBBIKAMHU HCCIIEJOBATEIbCKON
JeSITEIIbHOCTH;

6) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbI 3A0POBbS H
IMOLMOHAJIBHOTO 0JIArONOJIyYns:

TFOTOBHOCTBIO NIPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpEcax CBOEro 3J0pOBbs,
BEJICHUS 3/J0pPOBOr0 00pasa »KU3HHU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MuecKas aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa peiIeKcHH,
MpU3HAHHEM CBOETO IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa JIPpyroro 4eJIoBeKa;

7) 3KOI0OTNYeCKOr0 BOCIIMTAHUSA:

OpUEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPaHHOCTH OKpY)KAIOIIEeW cpenpl, IJIaHUPOBaHUS IOCTYNKOB M OLEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIEH cpesibl, 0CO3HAHUEM IJI00aIbHOTO XapaKTepa SKOJIOTMUECKHUX
npo0JeM U MyTel uxX pereHus;

8) ajanTanuu K H3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHSIX HEONPENECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESTebHOCTb, B TOM UHCJIE€ YMEHUE YUUTHCS Y APYTUX



JroJiel, mpuoOpeTaTh B COBMECTHON NEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTBITA IPYTHUX;

HEOOXOIUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHHUM, (OPMYIUPOBATH WIEH, MOHATHUSA,
TUIOTE3bl 00 00BEKTaX W SBJICHUSAX, B TOM YHCIIC PaHee HEM3BECTHBIX, OCO3HABATH JE(PUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMIO, BOCHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUII KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMbIE pPEUICHUS U
neicTBus, GOpPMYIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATHI

B pesynpTate OcBOEHUS MPOrpaMMbl MO MAaTEMATHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromierocss OyayT cGopMHpPOBaHBI MeTampeaMeTHbIEe Pe3yJabTaThl,
XapaKTEPU3YIOIIHUECS  OBJAJACHUEM  YHUBEPCAIBHBIMU  IO3HABATEIbHBIMH  JICHCTBUSMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHUBEPCAJIbHBIMU PEryJISTUBHBIMU
JIEUCTBUSIMH.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3zoBble Jloru4eckue AeiicTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOLIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONpEAEICHUsS MOHATHH,
yYCTAaHABJIMBATh CYIICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui O00OUICHHA W
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAIIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOPEUYUsS B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpejylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII04YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MaTeMaTHUECKUX YTBEPXkAEHUH (IpsAMbIE U OT MPOTHBHOIO),
IPOBOAMTH  CAMOCTOSATEIBHO  JIOKA3aTeIbCTBA MaTeMaTU4YeCKUX (AKTOB, BBICTpauBaTh
apryMeHTaluIo, NPUBOJUTE NMPUMEPHI U KOHTPIPUMEPHI, IPUMEHATH METOJ MATEMaTU4YECKOU
MHAYKIIMU, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CrHoco0 pemieHus y4eOHOW 3agaud (CpaBHHMBATh HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOMALIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBble uccienoBareibckue 1eiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HaHMs, (POPMYJINPOBATH
BONPOCHI, GUKCHUPYIOLIME MPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSITEIbHO YCTaHABINBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOAMTH MO CAMOCTOSITENIbHO COCTAaBJICHHOMY IUIaHY SKCIIEPUMEHT, MCCIIEAOBAaHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEeKTa, 3aBUCUMOCTEH OOBEKTOB MEXITY
coboii;

CaMOCTOSITENIbHO (hOPMYITUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HAOJIO/IEHUs, HCCIIEIOBaHMs, JKCIEPUMEHTa, OIEHUBAaTh JOCTOBEPHOCTh IOJYYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IIEHMIA;

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)Ke BbIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

PatGora ¢ unopmaumeii:



BBISIBJISITH HEOCTATOYHOCTh U U30BITOUHOCTH MH(POPMAIUH, JaHHBIX, HEOOXOIUMBIX IS
pELIeHUs 3aa4H;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM IIPEICTABICHHUS,

BbIOUpaTh (hopMy mpelcTaBieHHs MHGOPMAIMU U WIUIIOCTPUPOBATH pEllaeMble 3ajauu
CXEeMaMH, IuarpaMMaMu, HHOU rpauKkoi U MX KOMOWHAIIMSIMH;

OLICHMBATh  HAAEKHOCTh HMHGPOPMALMKM 1O  KPUTEPUSAM, MPEAJOKEHHBIM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITHLHO.

KoMMyHUKAaTHBHbIE YHHMBepcaabHbIe yueOHbIe AeiicTBUSA

BOCHPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NHCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHHS II0 XOJy pEIICHHs 3aJaud, KOMMEHTHUPOBATH MOJIYYEHHBIH
pe3yJIbTar;

B X0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
pemaemMoi 3a1a4u, BHICKAa3bIBaTh WJICH, HAICJICHHBIC HA TOWCK PEIICHUS, COMOCTABISATh CBOH
CYXICHHUS C CYXICHHSAMHU APYIUX YYaCTHHKOB JMANOra, OOHApY>KUBATh Pa3lIM4ue M CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPE/ICTAaBIATh PE3yIbTAaThl PEHICHUS 33a/a4d, DKCIIEPHMEHTA, HMCCICIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad MPE3CHTAllMd |
0COOCHHOCTEH ayJUTOPHH;

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOTHI IpU
peuIeHnr Y4eOHBIX MaTeMaTHYeCKHX 3ajad, NPHUHUMATh Ielb COBMECTHOH JEATEILHOCTH,
IUTAHUPOBATh OPTaHMU3ALUI0 COBMECTHON pabOTHI, pacpeAessTh BUIBI PadOT, TOTOBApUBATHCS,
00CYXIaTh MpoLEeCcC U Pe3yNIbTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBbI» M WHBIC); BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM ACUCTBHS C
JIPYTUMH YJICHaMU KOMAaH[Ibl, OIICHWBAaTh KAa4eCTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIAJa B
OOIIMH pe3yNbTaT M0 KpUTEpUsIM, cHOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUSA
Camoopranusauus:

BBIABIIAT MPOOJEMBI I pelleHHsT B JKM3HEHHBIX UM y4eOHBIX CHTYalMsX,
OpPUEHTHPOBATHCS B PA3IMYHBIX TIOJX0/IaX MIPUHATHUS peIIeHUH (MHINBUAYAIbHOE, TPYIIIOBOE);

CaMOCTOSITENIEHO COCTAaBIISATh IUIaH, aJITOPUTM PEIICHHs 3a1auu (UM €r0o YacTh), BEIOUPATh
crocod pemeHuss € y4€TOM HMEIOIIMXCS PECYpcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca M pe3yibTaTra pelieHus
MaTeMaTHYECKOH 3a/1aui, CAMOMOTHBALINN U PEIICKCUH;

NpPEBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTHh INPH PEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBl B JIEITETBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAWIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa NEATEIFHOCTH ITOCTABICHHON IENW M YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHIKEHUS HIJIM HEJTOCTHKEHHUS 1€, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

BbIp@KaTh OSMOLMU TPU M3YYEHUH MATEeMAaTUYECKHX OOBEKTOB U (PaKTOB, J1aBaTh
SMOIIMOHAIBHYIO OIIEHKY PEIICHHS 3a1auH.

MNPEJIMETHBIE PE3YJIBTATHBI



K koHIty 00y4enust B 7 Kjiacce 00y4JarOIUIiCs MOTYYHT CIACAYIONINE MPEAMETHBIC PE3YIIbTAThI:

Yucaa ¥ BLIYUCIECHUS

PanuonansHBIC UKCa.

[TepexoauTh OT OHON (HOPMBI 3aMKMCH YHCEN K APYyroi (mpeoOpa3oBhIBATh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

Hcnonb30BaTh MOHATHS MHOXKECTBA HATYpPaJbHBIX YHMCEJ, MHOXECTBA LENBIX YHCET,
MHOECTBA pAallMOHAJIBHBIX YHCEJI TIPH PEHICHWW 3a7ad, IPOBEACHUH PACCYKICHHA U
JIOKa3aTCIIbCTB.

[ToruMaTh 1 OOBSICHATH CMBICIT TTO3UIIMOHHON 3aIMCH HATYPAJIBHOTO YHUCIIa.

CpaBHHMBATH U yIOPSAJOUUBATH PALIMOHATIBHBIE YHCTIA.

BpImotHATE, codeTass YCTHbIE W MHChbMEHHBIC TMPUEMBI, apuPMETHYECKHE ICHCTBUSA C
palMOHAIBHBIMU YHWCIIAMH, HMCIIOJIb30BaTh CBOMCTBA YHMCEI W MpaBUjia JCUCTBUNA, HPUEMBI
paIrMOHAIBHBIX BEIYMCIICHUM.

BrInonHsaTe AEHCTBUS CO CTENEHSIMU C HATypaIbHBIMH MOKA3aTEISIMU.

Haxonuth 3HAa4YCHUS YHCIIOBBIX BBIPAKEHUN, COJACpIKAIIMX paldOHAIbHBIC YWCIa M
CTENEHW C HATypaJbHBIM IIOKa3aTesieM, IMPUMEHSTh Pa3HOOOpa3HbIE CHOCOOBI U TMPUEMBI
BBIYHCIICHHSI, COCTABJISATh U OIICHUBATHh YHWCJIOBBIC BBIPAKCHUS IPH PEIICHUU MPAKTHUYECKHX
3a/1a4 | 33]1a4 U3 IPYruX y4eOHBIX MPEIMETOB.

OKpyriIsTh YKclia ¢ 33JJaHHOM TOYHOCTBIO, @ TaK)Ke IO CMBICITY MPAaKTUYECKON CUTYyallUH,
BBITIOJIHSITHh TPHUKUIKY W OLEHKY pe3yjbTaTa BBIYMCICHHH, OILICHKY 3HAYE€HUW YHCIOBBIX
BBIPOKCHHM, B TOM YHUCJIC MPY PEIICHUH MPAKTHYCCKUX 3a1ad.

Pemath TekcTOBBIC 3a7a9M apU(PMETHICCKUM CITIOCOOOM, MCIIOIh30BATh TAOJHUIIBI, CXEMEI,
YepTeXKH, APYyTrue CpeCTBA MPEACTABICHUS JAaHHBIX MPU PEIICHUH 3a/1a4.

Pemiate mpakTUKO-OPHEHTHPOBAHHBIE 3a7a4d, CBS3aHHBIE C OTHOIICHHUEM BEJIMYHWH,
MPOMOPLUOHATILHOCTBIO BEIMUUH, IPOLIEHTAMH, HHTEPIPETUPOBATH PE3YJbTAThl PEIICHUS 3a7a4
¢ yu€TOM OTrpaHUYCHHH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

JlemuMocCTb.

Jloka3piBaTh M IPUMEHSTH MIPU PEIICHHUH 3a]a4 MPU3HAKK IeTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKu AETUMOCTU CYMMBI U IPOU3BEICHHUS LIEJIBIX YUCE.

PacknanpiBaTh Ha MHOXXUTEIN HATYpaJIbHBIC YHCIIA.

CB0OOOJIHO OTMEepHPOBaATh MOHATUSAMU: YETHOE YHMCIIO, HEYETHOE YHCIIO0, B3AaMMHO MPOCTHIE
qHpca.

Haxoaute HauOonplmii oOmMiIA JOenuTedh M HaWMEHbIee o0Ilee KpaTHOE YHUCeNl U
WCIIOJIH30BATh UX MPU PEIICHUH 3aja4, TPUMEHATh anropuT™ EBkina.

OnepupoBaTh MOHSATHEM OCTAaTKa IO MOJYJI0, NPUMEHSATH CBOMCTBA CpPAaBHEHWI IO
MOJYJTIO.

AuredpanyecKkune BbIPaKeHUs

Bripaxenus ¢ mepeMeHHBIMHU.

Hcnonp30BaTh anreOpanyecKyr0 TEPMUHOIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B IpoIiecce
OCBOEHHS y4eOHOr0 MaTepuarna.

HaxonuTh 3HaueHns OyKBEHHBIX BBIPAKCHUI MTPH 33/IaHHBIX 3HAYCHHSIX IEPEMEHHBIX.

Hcnonp30BaTh TOHSATHE TOXKJAECTBA, BBITIOJNHITH TOXKIACCTBEHHBIE MPeoOpa3OBaHUs
BBIPKEHUM, TOKa3bIBaTh TOXKIAECTBA.

MHOTrO4JICHHEI.

BrimonHaTe mpeoOpa3oBaHus 1EJI0T0 BBEIPAKEHUS B MHOTOUWICH MPUBEACHUEM IMOJI00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BoimonusaTe gelicTBus (COKEHWE, BBIYMTAHHWE, YMHOXKEHHE) C OJHOWIEHAMH U C
MHOTOWICHAMH, TPUMEHATH (OPMYIIBI COKPAIIEHHOTO YMHOXKEHHS (KBaapaT U KyO CYMMBI,



KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpPaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHUCIE IS
YIPOILEHUS BBIYUCICHUI.

Ocy1ecTBiATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIEro MHOXXHUTENs, TPYNIUPOBKH CIIaraéMbIX, IpUMEHsS (HOPMYJIbl COKPAIIEHHOTO
YMHOXEHHUS.

[TpumensTh mpeoOpazoBaHMsi MHOTOWICHOB Ui PEIICHHWS pa3IuyHBbIX 33734 U3
MaTEMaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKA3aTEISAMH Ul IpeoOpa3oBaHUs
BBIPAXKECHUI.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemars nuHElHBIE ypaBHEHHs C OAHOM IIEPEMEHHOM, NMPUMEHsS IpaBHia Iepexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCS M YHUCIO KOPHEM
YPaBHEHHS.

[TonGupatb mpUMepHI Iap YUCE, SBISIOUINXCS peIIeHUeM JTHHEWHHOTO YPAaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

Crpoutrh B KOOPJIMHATHON IUIOCKOCTH TpauK JIMHEHMHOrO YypaBHEHUS C JBYMs
HEPEMEHHBIMH, TIOJIb3YACh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

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

CocTaBisATh M pemath JUHEHHOE ypaBHEHUE WJIM CUCTEMY JMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJy4YEHHBIN
pe3yibTar.

DOyHKIUHA

Koopaunats! u rpaduky.

N300pakaTb Ha KOOPIMHATHOM MpsAMONW TOUYKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh YHUCJIOBbIE IIPOMEXKYTKM Ha
aJreOpanyeckoM si3bIKe.

OtMmeuaTs B KOOPJAMHATHOM TJIOCKOCTHU TOYKH I10 33/1aHHBIM KOOP/IMHATaM.

DyHKIUH.

Crtpouts rpadyku TUHEHHBIX QYHKIINH.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, pacCTOSHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM paboTHI.

Haxoauth 3HaueHre QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumath rpaduyeckuii crocod MpejcTaBiIeHUs M aHAIW3a MHPOPMALMHU, U3BIEKaTh U
MHTEPIPETUPOBATh MHPOPMALINIO U3 TPAPUKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBath cBOWCTBA (PYHKIMI [T aHAIM3a TpaKOB peabHBIX 3aBUCUMOCTEH (HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKLMHU, MPOMEXKYTKH BO3pACTaHUS U YOBIBaHUSA
GbyHKLMU, HauboblIIee U HAaUMEHbIlee 3HaUCHHsI (PYHKIIMHN).

Wcnonb3oBath rpaduku Uisl McCIeN0BaHUS MPOLECCOB U 3aBUCUMOCTEH, NMPU pELIeHUH
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB U peallbHON )KU3HH.

K koHIty 00y4enust B 8 kjiacce 00y4JaronIuiics MOTYYHT CIASAYIONINE MPEAMETHBIE PE3YIbTAThI:
Yuciaa 1 BLIYHCTICHUS
HppaunoHaibHble yncia.
[ToHrMaTh ¥ MCTIOJIB30BATh MPEACTABICHHUS O PACIIUPEHUH YHCIOBBIX MHOKECTB.
CB0O0OIHO OTIepUPOBATH MOHITUSMH: KBaPATHBIN KOPEHb, apu(PMETHUECKUN KBAAPATHBIN
KOpPEHb, MPPALMOHAIIBHOE YHUCJIO, HAXOJWUTh, OLUECHUBATh KBAJpaTHbIE KOPHU, UCIOJIb3Yysd MpHU
HEOOXOJUMOCTH  KAJIbKYJISTOP, BBHIMIOIHATh MPEoOpa3oBaHUS BBIPAKECHHM, COJIEPKaIIIX
KBaJIpaTHbIE KOPHHU, UCITIOJIb3YysI CBOMCTBA KOPHEH.



Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOYKECTBE JEUCTBUTENBHBIX YHCEN IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pa)kaTh EHCTBUTENBHBIE YWCIA TOYKAMHU Ha
KOOPJMHATHOU MPSIMOIA.

Hcnonp30BaTh 3amucu OONBIINX W MAaJIbIX YHCEJI C MOMOIMIBIO JECATUYHBIX IpOoOei u
creneHerd yucia 10, 3anuMchIBaTh U OKPYIVISATH YHMCIIOBBIE 3HAYEHUS DPEAIbHBIX BEJIMYHUH C
UCIIOJIb30BAHUEM PA3HBIX CUCTEM MU3MEPEHUH.

JlenumocTsb.

CB00OOHO ONEepUpOBaTh MOHATHEM OCTAaTKa MO MOAYJIO, IPUMEHSTh CBOMCTBAa CPaBHEHUI
10 MOJIYJIIO, HAXOJAUTh OCTaTKU CYMMBbI U IPOU3BEAECHUS 110 JAHHOMY MOJYJIIO.

AulredpanyecKkue BbIpasKeHUs1

Jpo6HO-palinoHalbHbIE BHIPAKEHUSI.

HaxomuTe nonycTuMbIe 3HAUYEHUS TIEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BBIPAKCHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM APOOH.

BrimonsaTe npuBefeHne anreOpandeckux ApoOei K oOlieMy 3HaMEHATelo, CIIOKEHHE,
YMHOXEHHE, JIeJIeHne alredpandyeckux Apooei.

BrInonaHsATE TOXKIECTBEHHBIC TPEOOPa30BaHUsI PAllMOHATBHBIX BHIPAKEHUM.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUN [ pEIICHUS Pa3IMYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX MIPEIMETOB, U3 pPeaJTbHON MPAKTUKH.

Crenenu.

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM IOKAa3aTeJeM, BBINMOJIHATH MPeoOpa3OBaHUS
BBIPKEHMI, COAEPIKALIUX CTEIIEHH C LIEJIBIM IT0OKa3aTeJIEM.

WppanronanbHbie BEIPaXKEHUS.

Haxonute pgomycThMble 3HAU€HUsS TEPEMEHHBIX B  BBIPAKEHUAX, COAEpPKaLIUX
apudMeTHIeCKHe KBaIpaTHbIE KOPHHU.

BremonusaTe mpeoOpa3oBaHUs HMPPALMOHANBHBIX BBIPQKEHUN, HCIONB3YS CBOMCTBA
KOpHEH.

YpaBHeHUs] M HEPABEHCTBA

Pemiate kBagpaTHbIC ypaBHEHUSI.

Pemats 1poOHO-paliMoHaIbHBIE YPAaBHEHHUS.

Pemate nuHElHBIE ypaBHEHHS C MapamMeTpaMH, HECIOXKHBIE CUCTEMbI JIMHEHMHBIX
YpaBHEHUH C TapaMeTpaMH.

[IpoBoUTH HCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHHU, B TOM YHUCJIE€ C IPUMEHEHHEM
rpaduueckux mpencTaBieHui (YCTaHABIMBAaTh, UMEET U YpaBHEHHE WM CUCTEMa ypaBHEHUH
pelieHus1, €CIM UMEET, TO CKOJIBKO, U IPOUee).

[lepexonuTh OT cioBecHOW (HOPMYIUPOBKM 3afaud K e€ anredpandeckol Mojaenu ¢
MOMOIIBIO  COCTaBJIEHUS ypPAaBHEHHUS WM CHCTEMbl ypaBHEHHWH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4yl TIOJIyYEHHBIN PE3YNbTaT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPABHEHMS, OIEHKH, PEIIaTh JIMHEWHbBIS
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM W WX CHCTEMbI, JaBaThb TpadUUYECKyI0 HILTIOCTPAINIO
MHOECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUH

[lorumMaTh W WCMONB30BaTh (YHKIMOHAIBHBIE TIOHSATHS W SI3BIK  (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHHUS), OMPEAENATh 3HAadeHHe (QYHKIMM IO 3HAYCHHUIO apryMeHTa,
OTIpeNIeNsATh CBOMCTBA (PYHKITHH TI0 €€ rpaduKy.

Ctpouts rpaduku QyHKIIHIA, OMMMCHIBATH CBOWCTBA YHCIOBOU (DYHKIIMU TIO €€ TpaduKy.

K koHIty 00y4enust B 9 kjiacce 00y4JaronIuiics MOTy4YHT CIASAYIONINE MPEAMETHBIE PE3YIbTAThI:
Yuciaa 1 BLIYHCTICHUS

CBOOOTHO OmMEepUpPOBATh MOHITHIMH: KOPEHb n-H CTENEHHU, CTENEHb C PalMOHATBHBIM

MOKa3aTeyieM, HaXOJWTh KOPEHb K-l CTENEHH, CTENEeHb C PAMOHAIBHBIM IOKAa3aTelieM,



UCMONB3Yysl NPU HEOOXOAMMOCTH KallbKYJSATOp, NPUMEHATh CBOMCTBA KOpPHSA n-M CTENEHH,
CTENEHM C PALIMOHAIBHBIM [10Ka3aTEIEM.

Hcnonp30BaTh NOHATHE MHOXKECTBA JCHCTBUTEIBHBIX 4YHCEN IpPU pELICHHH 3ajad,
IIPOBEICHUM PACCYKICHUM U I0KA3aTEIbCTB.

CpaBHUBaTh M YNOPAJOYMBATH JECHUCTBUTENBHBIE 4YHCIA, OKPYIVIATH JICHCTBUTEIbHBIC
YKCJIa, BHITOJIHATH IPUKUAKY PE3yJIbTaTa BBIYMCIECHUH, OLEHKY YMCIOBBIX BhIPAKEHUH.

Anredpanyeckne BbIPaKeHUs

CBOOOHO omepupoBaTh IOHATHEM KBaJpaTHOTO TPEXWIEHA, HAXOAUTb KOPHU
KBaJIpaTHOI'O TPEXWIICHA.

PacknanpiBaTh KBagpaTHBIA TPEXUIICH HA JIMHEWHBIC MHOXKUTEIIH.

YpaBHeHus1 1 HEPABEHCTBA

Pemate nuHelHBIE U KBaJpaTHBIC YpaBHEHUS, YPaBHEHUs, CBOISIIMECS K HUM, TPOOHO-
paloHaIbHbIC YPaBHEHUS.

Pemats Hec0KHbIE KBaJIPATHBIE YPABHEHHUS C IIAPAMETPOM.

Pemare nuHEWHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, MHCIIOJIB30BATh METOJ
MHTEPBAJIOB, U300pa)kaTh pellIeHUE HEPABEHCTB HAa YMCIIOBOM MpsSMOM, 3alMCHIBaTh pPEIICHUE C
IIOMOLIbIO CUMBOJIOB.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHUH € JIByMS IIEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEUHBIM.

PemaTe HecmoxKHBIE CUCTEMBI HEIMHENHBIX YPABHEHUI C TAPAMETPOM.

[IpuMeHsATH  METOIBl  PAaBHOCWIIBHBIX  INPeoOpa3oBaHUM, 3aMEHbl  IEPEMEHHOM,
rpadu4ecKoro MeTo/ia MpH PeIIeHNH YpaBHEHUN 3-i U 4-1 CTereHei.

Pemare cucTtemMbl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIKOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, U300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMUCIOBOW MIPSIMOMH,
3alAChIBaTh PELICHUE C TIOMOILIBIO CUMBOJIOB.

Pemate ypaBHEHHS, HEpaBEHCTBAa U WX CHUCTEMbI, B TOM YHCJIE C OrPAHUYCHUSIMH,
HaIpHuMep, B LIEIbIX YHUCTIAX.

[IpoBOoMTH UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHHUM, B TOM YHUCIIE C IPUMEHEHUEM
rpaduuecKkux npeAcTaBieHuil (yCTaHABIUBaTh, UMEET JIM YPaBHEHUE WM CUCTEMa YpaBHEHHM
pEeLIEeHHUs, ECIIh UMEET, TO CKOJIbKO, U ITPOYee).

Pemate TekcToBBIE 3amaud anreOpandeckuM CIOCOOOM C IMOMOILIBIO COCTaBJICHUS
YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh  ypaBHEHHs, HEpaBEHCTBA M HUX CHCTEMBl JJI  COCTaBJICHUS
MaTE€MaTUYeCKOW MOJENIH PealbHOM CHUTYallUH WM NPUKIAAHOW 3aJadd, MHTEPIPETHPOBATH
IIOJIy4YEHHBIE PE3YJIBTAThl B 33JaHHOM KOHTEKCTE.

Yucii0BbIe NMOCIE10BATEIbHOCTH U NPOrPECcCUH

CB0060OHO ONEpUpPOBaTh MOHATUAMU: 3aBUCUMOCTh, (DYHKIMS, rpaduK QyHKIMU, TpsMas
IPONOPLUOHAIBHOCTh, JIMHEWHAs (YyHKIMs, oOOpaTHas MPONOPIHOHAIBHOCTh, Mapaboia,
runepoosa, KyCOUHO-3aAaHHask PyHKIUS.

UccnenoBate dyHkumio mo e€ rpaduky, yCcTaHAaBIMBAaTh CBOWCTBA (YHKIHI: 00JacTh
OIlpeNieNIeHusl, MHOKECTBO 3HAUeHUH, HyIM (QYHKIHHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
MPOMEXKYTKH BO3pACTaHUsl U YOBbIBaHUSA, YETHOCTh U HEUETHOCTh, HaMOOJbIIEe U HAMMEHbIIEE
3HAYEHUs1, ACUMIITOTHI.

Pacno3naBath  KBajgpaTuyHyro (QyHKUHMIO 10  Qopmysie, NPUBOJIUTH  HpPUMEPHI
KBaJPAaTUYHBIX QYHKUIUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

Onpenensatb mnojiokeHUE rpaduka KBaJpaTMUYHOM (QYHKIUMUM B 3aBUCUMOCTH OT €€
K03 PHUIIHEHTOB.

Ctpouts rpapuk KBagpaTUYHON (PYHKIIMH, ONUCHIBATH CBOMCTBA KBAAPATUYHON (PYHKIHUU
1o e€ rpauky.

Hcnonp30BaTh CBOWCTBA KBAAPATHIHON (DYHKITMH JIJIs1 PEIICHUS 3aa4.



Ha mpumepe kBampatuyHOW (GyHKIMU CcTpouTh rpaduk dyHkumm y =af(kx + b) + ¢ ¢
MOMOIIIBIO TpeoOpa3oBanuil rpaduka GyHKIuu y=f(x).

WnmocTpupoBaTh € MOMOIIBIO rpaduKka peajbHyI0 3aBUCUMOCTb WM MPOIEcC MO MX
XapaKTEPUCTHKAM.

Apudmernyeckasi U reoMeTpUYECKasi MPOrpeccuu

CBoOOHO omepUpoBaTh TMOHATHSAMH: IOCIEJOBATEIBHOCTh, apupMeTndeckas |
reoMeTpHuuecKas Mporpeccuu.

3amaBaTh MOCIEAOBATEILHOCTH PA3HBIMH CIIOCOOAMH: OIHCATENbHBIM, TAOJIMYHBIM, C
MOMOIIBIO (POPMYIIBI 71-TO YJIEHA, PEKYPPEHTHBIM.

BBINONHATE BBIYMCICHHUS C MCIOIB30BaHMEM (OPMYN 1-TO WieHa apu(MeTHdecKkor u
FEOMETPUUECKOM MPOTrpecCcHii, CyMMbI MIEPBBIX 71 YJICHOB.

N300pakaTh 4ieHbI IOCIE0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemarp 3agaun, cBSA3aHHbBIE C YHCIOBBIMU MOCJIEIOBATEIbHOCTSIMHU, B TOM UHKCIE 3ajaud
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHUEM KaIbKYISTOPa, HU(PPOBBIX TEXHOIOTHIA).

Pacnio3naBaTh ¥ NPUBOAUTH IPUMEPHI KOHEUHBIX U OECKOHEUYHBIX MOCIIEI0BATEIbHOCTEMH,
OTpaHMYEHHBIX  IOCJIEAO0BAaTEIbHOCTEH,  MOHOTOHHO  BoO3pacrarolMX  (yObIBArOLIMX)
Moce0BaTeIbHOCTEH.

HMmeTp mpencTaBieHHE O CXOIUMOCTH TOCIEIOBATEIBHOCTH, YMETh HAXOAUTh CyMMY
0ecKOHEYHO YOBIBAIOIIECH reOMETPUIECKON MTPOTPECCUH.

[TpuMeHSTh METO] MaTEMATUYECKON MHIYKIIMY TIPY PEIICHUH 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/nn Kontpoabnbie Ilpakruueckue (uupposbie)
NMPOrpaMMbI Bcero
paGoThI pPadoThI oOpa3oBaTe/ibHbIE
pecypchl
| UNCJIA U BBIUMCJIEHUA. 1 1 bubnuorexa [JOK
PanmonaneHbIe ynca (IOBTOPEHNUE) https://m.edsoo.ru/77e09b13
) OYHKIHWU. KoopauHaTsl u 17 | bubnnorexa [HOK
rpaduku. OyHKIIUU https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKUE BBIPAXXEHU . 7 bubnunoreka [JOK
BeIpaxxeHus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13
4 YPABHEHI/I}E N CUCTEMBI 10 1 bubnuorexa [JOK
YPABHEHMWMU. JIunelinbie ypaBHEHUs https://m.edsoo.ru/77e09b13
5 UNCJIA U BBIYUCJIEHUS. Crenens ¢ 6 bu6mmoreka [IOK
HaTypaJIbHBIM I1OKa3aTejIeM https://m.edsoo.ru/77e09b13
6 AJITEBPAMYECKUE BBIPAXXEHU . 3 | bubnnoreka [JOK
MHoOro4yieHsl https://m.edsoo.ru/77e09b13
7 AJITEBPAMYECKHUE BBIPAXXEHN . 14 | bubnuotexa [JOK
DopMyJIbl COKPAIEHHOTO YMHOXKEHUS https://m.edsoo.ru/77¢09b13
bu6mmorexa [IOK
8 UNCJIA U BBIUUCJIEHUA. [lenumocTh 10 https://m.edsoo.ru/77¢09b13
. bubnuorexa [JOK
? OYHKIN. Jluneiinas dynicuns 16 ! https://m.edsoo.ru/77e09b13
YPABHEHUA U CUCTEMbBI
10 YPABHEHWH. Cuctemsl THHEHHBIX 14 1 bubnmorexa LOK
. https://m.edsoo.ru/77e09b13
ypaBHEHUH
11 [ToBTOpenue, o6o0mEH e, 8 1 bu6mmoreka [IOK




cucremMarusanuia 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

https://m.edsoo.ru/77¢09b13 ‘




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
No /it HanmeHnoBaHMe pa3ae/ioB U TeM Korrpomsusre  Mparrmseckie (uu¢poBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
| YPABHEHUA N1 HEPABEHCTBA. 20 | bubnmoreka [JOK
Hepasencrtpa https://m.edsoo.ru/6d40b704
) UNCJIA U BBIYMCJIEHW . KBaapatHblii 17 | bubmuorexa [JOK
KOPEHb https://m.edsoo.ru/6d40b704
3 YPABHEHNMA 1 HEPABEHCTBA. 17 1 bubnuorexa [JOK
KBagparusle ypaBHeHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXXEHU . 17 | bubnuorexa [JOK
JpoGHOo-palinoHaibHbIe BEIPAKCHUS https://m.edsoo.ru/6d40b704
5 YPABHEHNA 1 HEPABEHCTBA. 19 | bubmuorexa [JOK
JIpoOHO-palnoHanbHble ypaBHEHUS https://m.edsoo.ru/6d40b704
bubnnoreka [JOK
6 GYHRINN 15 I https://m.edsogru/6d40b704
7 AJITEBPAMYECKUWE BbIPAXXEHU . 14 bubnuorexa [JOK
Crenenu https://m.edsoo.ru/6d40b704
bubnuorexa [JOK
8 UNCJIA U BBIUUCJIEHUS. JlenumocTh 7 1 hitps://m.c dsogru 16440704
9 IToBTOpenue, 06o0IEHNE, 10 | bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 8 0




9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n MPOrpaMMbI Bceero Kourpoaubie  Ipakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
! OYHKLHM 25 ! https://m.edsoo.ru/133deaba
) YPABHEHUWSA 1 HEPABEHCTBA. 15 1 bubnuorexa [IOK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUWSA 1 HEPABEHCTBA. 75 | bubmuoreka [IOK
VYpaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 YN CJIOBBIE ITOCJIIEAOBATEJIBHOCTHU 75 1 bubnuoreka [{OK
U ITPOI'PECCHUHN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXXKEHU . 12 | bu6mmoteka IIOK
Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT 34 | bu6nunorexa LIOK
3HAHUH https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0




HOYPOYHOE IIVIAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HMara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI

| [ToBrOopenue. Panmonanbubie | bubnmorexa [JOK
qucia https://m.edsoo.ru/33926902
[ToBTOpenue. CpaBHeHue,

) yIOpsA0YNBaHUE U | bubnunoreka LIOK
apupMETHYECKHUE IEHCTBHS C https://m.edsoo.ru/fba3fad7
palMOHAIBHBIMU YHCIAMU

3 [ToBTOpenue. Yucnonas npsmas, | Bu6moteka [JOK
MOZYJIb YHACHA https://m.edsoo.ru/2a6f552b
[ToBTopenue. IIponeHTHI,

4 3amuCh MPOLIEHTOB B BUJIE | bubnnorexa [JOK
npobu u Apodu B BUIE https://m.edsoo.ru/eeec7517
MIPOIICHTOB

5 IToBTOpeHnue. Tpu 0OCHOBHbIE | bubmuoreka [IOK
3a1a4d Ha POLEHTHI https://m.edsoo.ru/a8dd2e1f

6 [ToBropenue. Tpu oCHOBHBIE | bu6muoreka [JOK
3a/1a4d Ha NPOLEHTHI https://m.edsoo.ru/ac009860
[ToBTrOpenue. Pemenne

bubnunotexa LIOK
7 TEKCTOBEIX 3aJ1a4 1
https://m.edso0.ru/73459¢0c
apudmeTnyecKkuM crnocodom
[ToBTOpenue. Pemenue 3a1ay u3
. bubnuoreka [{OK
8 peanbHOM MPAaKTUKN HA YACTH, 1

IpoOu, MPOLEHTHI, IPUMEHEHUE

https://m.edsoo.ru/e8f7b535




OTHOIIIEHUH U MPONOPIUHI TTPU
pelieHuu 3a1a4y

[ToBTOpenue. Pemenue 3a1ay u3
peanbHOM MPAaKTUKX HA YaCTH,

opavHaTa TOYKH Ha

9 00H, IIPOLIEHTEI, IPUMEHEHHE bubnmorexa HOK
APODH, TP “H - TP . https://m.edsoo.ru/1125b3e3
OTHOIIICHUH U MPONOPIUHI TTPH
pelieHuu 3a1a4y
IToBTOpeHue. PeanbHbie
10 3aBUCUMOCTH; pEUICHUE 3a]1a4 bubnunoreka LIOK
Ha JIBIDKEHUE, padoTy, MOKYIIKH, https://m.edsoo.ru/f3clcefa
HaJIOTH
1 KonTponbhas padota no teme Bbu6moteka [JOK
"PannoHanpHbIe ynciia" https://m.edsoo.ru/577c44¢c3
12 Koopaunara Toyku Ha npsaMou buGnuorexa [IOK
P P hitps://m.eds0o.ru/75¢93948
13 YuciaoBbIe NPOMEKYTKHU bubnmorera OK
p y https://m.edsoo.ru/bcbb794 1
bu6mmoreka IIOK
14 YucnaoBble OPOMEKYTKHU
p y https://m.edsoo0.ru/f6¢6070c
PaccrosiHue Mexay IByMs
15 TOYKaMHU KOO I/IHZTHO}I;I bubnmorexa HOK
. pA https://m.edsoo.ru/7efdfdlc
npsMoit
[IpssMoyronbHas cucrema
16 KoopauHat. Adcuucca u but6mmorekxa [IOK
OpAnHAaTa TOYKH Ha https://m.edsoo.ru/b9eded96
KOOPJAMHATHON MJIOCKOCTH
[IpssMoyronbHas cucreMa
but6mmoreka [IOK
17 KoopauHat. Adcuucca u

https://m.edsoo.ru/b32bcda3




KOOp,I[PIHaTHOI;'I IIIIOCKOCTH

18 [Tpumeps! rpaduKoB, 3a1aHHBIX Bbu6mmotexa [JOK
dhopmynamu https://m.edsoo.ru/8e566725
19 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [JOK
bopmynamu https://m.edsoo.ru/8e566725
20 Urenue rpaduKoOB peaibHBIX bubnmnoreka HOK
3aBHCHUMOCTEH https://m.edsoo.ru/add42ela
21 @OyHKIMOHAIbHbBIE 3aBUCUMOCTHU Bbu6mmoteka [JOK
MEXIY BEIIMYUHAMU https://m.edsoo0.ru/399486d6
IlousTue kuun. OyHKIHA
22 KakK MaTel\:[l;}'I[}IfIIIIGICKaﬂ N}I/(I){ GIDIJIL bubmorexa HOK
A https://m.edsoo.ru/d08d33da
peanpHOTro mpolecca
Ilonstue Kuuy. OyHKIMA
23 KakK MaTehf;};I:IqECKaﬂ 1\/}1/(1;I :‘IL bubmorexa HOK
A https://m.edsoo.ru/ec27f703
peanpHOTOo mpolecca
Ilonstue Kuun. OyHKIMA
24 KakK MaTeI\?;.}”IFI:I‘IECKa}I 1\/}1](})I :‘IL bubmorexa HOK
A https://m.edsoo.ru/b951dcc6d
peaibHOTO TpoIecca
)5 O6uactb onpeeseHus u bubmuoreka [IOK
o0J1acTh 3HaUeHUH (QyHKIUU https://m.edsoo.ru/b51c¢9ad0
26 O6macth onpeaeneHus u bubnmnoreka [JOK
o0yacTh 3HaUE€HUN PYHKINH https://m.edsoo.ru/f7bde192
bu6nunorexa LIOK
27 C 0
MOCOOL! 3aAaHHs YHKLHH https:/m.edsoo.ru/84d1f13d
bubnunotexa LIOK
28 r
pauK pynKumn https://m.edsoo.ru/17e3cf26
29 KonTponbhas pabota no teme bubmuoteka [IOK

"Koopnunatel

https://m.edso00.ru/69768400




rpadukn. DyHKImIn"

BeIpaxxeHue ¢ nepeMeHHBbIMH.

bubnunorexa LIOK

30 3
HATCHHE BLIPDICHIL ¢ hitps://m.edsoo.ru/f4ad2fo8
MepeMEHHBIMHU
BeIpaxxeHue ¢ nepeMeHHBbIMH.
31 3HaueHne BEIPAKEHUS C buGnuorexa [IOK
p https://m.edsoo.ru/637eaf29
MepeMEHHbIMU
Bripaxkenue ¢ nepeMeHHBIMH.
32 3HadeHne BEIPAKEHUS C bubnnorexa [IOK
P https://m.edsoo.ru/4a51a482
MepeMEHHBIMHU
[IpencraBneHue 3aBUCHIMOCTH
33 MEXIY BEIIMUYNHAMU B BUJE Bubmiorexa OK
Y A https://m.edsoo.ru/b50dfb83
bopmyIbl
IIpencraBneHne 3aBUCUMOCTH
34 MS)KH BeJIMUMHAMHU B BUJIE bubmorexa HOK
y A https://m.edsoo.ru/d455ec7d
(bopMmyIbI
bubmmoteka IIOK
B
33 BIHCICHNA 110 GOPMYIaM https://m.eds00.ru/21329819
bubmmoteka IIOK
36 B
BIYMCIICHH 11O (hopMyTam https://m.edsoo.ru/al19718d5
YpaBHEHUE ¢ OOHOU
37 r[ep €MEHHOH KI([) €Hb bubmmorexa TOK
p - ROP https://m.edsoo.ru/2cfa2578
ypaBHEHUS
18 CBoiicTBa ypaBHEHHI C OHOM bubnuotexa [JOK
[IEPEMEHHOMN https://m.edsoo.ru/db13ed37
39 CBoiicTBa ypaBHEHHI C OHOM bubnmnoreka [JOK
MepEMEHHON https://m.edsoo.ru/42fc80d4
40 PaBHOCHIIBHOCTD YpaBHEHU bubnmoreka [JOK




https://m.edsoo.ru/941ec3c5

YpaBHeHUE Kak

41 MaTeMaTH4decKas MoJIelb bubmmorexa [TOK
. A https://m.edsoo.ru/bala9158
peanbHOM cUTyaluu
42 Yucno kopHel JTMHENHOTo bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/265¢6984
43 Yucno KopHEHN TMHEHHOTO Bu6muotexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7bf1a6f2
Pemenue TekCTOBBIX 3a51a4 C
44 IMOMOIIBIO JTUHEHHBIX bubmorexa HOK
m . https://m.edsoo.ru/3f47df53
ypaBHEHUM
45 JIunelinoe ypaBHEHue, bubnuoreka [IOK
coeprKalliee 3HaK MOLYJIA https://m.edsoo.ru/5e622cas
KonTponbHas padoTa no temam
46 "BeipakeHus ¢ nepeMeHHbIMU" bubmorexa HOK
| p . p \ ’ https://m.edsoo.ru/0a2d19c8
JIunelinpie ypaBHEHUS
47 Cremnensb ¢ HATYpaJIbHBIM bubnnorexa [JOK
oKa3arejieM https://m.edsoo.ru/ececd6f0
43 CBolicTBa CTENEHHU C bubnuoreka [{OK
HaTypaJIbHBIM I1OKa3aTeIeM https://m.edsoo.ru/544ee370
49 CBolicTBa CTENEHNU C bu6muoreka [JOK
HaTypaJIbHBIM I10KA3aTEIEM https://m.edsoo.ru/464c8d47
50 CBolicTBa CTEIICHH C bubmuoreka [{OK
HATypaJIbHBIM I1OKa3aTeieM https://m.edsoo.ru/d24f2eba
3amnuch yncia B AECATUUHOU
51 TMO3UIIMOHHON CUCTEME bubmorexa HOK
= https://m.edsoo.ru/fc6f6868
CUHCJICHHS
52 3amnuch yncia B ACCATUUHOU bubmuorexa [{OK




HOSPIHI/IOHHOﬁ CHCTEMCE

https://m.edsoo.ru/75e¢2d600

CUHCJIEHUSI
Ongowiensl. OqHOYIEH
53 crangapTHoro Buaa. CTeneHb bubmorexa [IOK
Hap A hitps://m.edso00.ru/353073de
OJTHOWIEHA
Opxnounensl. OnHoO4YIEH
54 craggapTHoro suna. Creneun buGnuorexa [IOK
Hap o https://m.eds00.ru/91928350
OTHOWJIEHA
Mpmuorouienusl. MHOro4iIeH
55 craggapTHoro suna. Creneun bubnnorexa [IOK
Aap . https://m.edsoo.ru/5b0ab67c
MHOTOYJICHA
Muorowiensl. MHOrousieH
56 craggapTHoro suna. Creneun bubnnorexa [IOK
Aap sa. https://m.edsoo.ru/f089268b
MHOTOYJICHA
57 CrnosxeHue v BBIYMTAHNE bubmmnoreka HOK
MHOI'OYJICHOB https://m.edso0o.ru/9d200635
53 CrnoxeHue ¥ BBIYUTAHUE bubmuoreka [IOK
MHOTOYJIECHOB https://m.edsoo.ru/f4564f5¢
59 Ciio)keHne ¥ BbIYUTaHUE bubnuoreka [{OK
MHOTOYJIECHOB https://m.edsoo.ru/2580eb67
60 YMHOKEHUE U JETIEHNE bubnuotexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/9¢5782fa
61 YMHOXEHUE U ICTICHNE bubnuoteka [JOK
MHOTOYJIECHOB https://m.edsoo.ru/5848f972
& YMHOXEHUE U JejIeHre bubmuoreka [JOK
MHOTOYJIECHOB https://m.edsoo.ru/42e5476a
63 YMHOXKEHUE U JETIEHNE bubnuotexa [JOK

MHOI'O4JICHOB

https://m.edsoo.ru/54de7288




64 [IpeobpazoBanme meI0rO bubnmnoreka HOK
BBIPAXKEHHS B MHOIOWIEH https://m.edsoo.ru/35¢66869
65 [IpeobpazoBanme 1MEI0TO bubmmoreka [JOK
BBIPAXXEHUS B MHOTOUJIEH https://m.edsoo.ru/c6a6cdf9
66 [TpeoOpaszoBanue 1e10r0 bubnuoreka [JOK
BBIPQXEHUSI B MHOTOWICH https://m.edsoo.ru/4c886f22
67 Kopuu MHOrouseHa bubmorexa LOK
https://m.edsoo.ru/f1ec8044
68 Kopuu MHOrouseHa bubmorexa HOK
https://m.edsoo.ru/d96f328f
ToxnectBo. Tox1€eCTBEHHbBIE
bubmuoreka [{OK
69 npeoOpa3oBaHus
. https://m.edsoo.ru/386961a4
anredpanvyecKux BbIpAKEHUI
ToxnectBo. ToxxnecTBeHHbIE
bu6nunorexa LIOK
70 peoOpa3oBaHus
. https://m.edsoo.ru/5f80fed0
anredpanvdecKuX BhIpAKEHUIN
ToxnectBo. ToxxnecTBeHHbIE
bu6nunorexa LIOK
71 npeoOpa3oBaHus
. https://m.edsoo.ru/2c628e8f
anredpanvdeckux BhIpaKEHUI
ToxnectBo. ToxxaecTBeHHbIE
72 npeoOpa3oBaHus bubnmorexa OK
beodp . https://m.edsoo.ru/516c60cc
anredpanvdecKux BhIpAKEHUI
ToxnectBo. ToXXIEeCTBEHHEBIE
but6mmorekxa [IOK
73 npeoOpa3oBaHus
. https://m.edsoo.ru/8b4509ae
anreOpanvdecKux BhIPAKEHUI
74 JlokazaTenbCTBO TOXKJIECTB bubnmorexa LOK
https://m.edsoo.ru/2fade7af
75 KontponbHas paboTa mo temam bubnuoteka [JOK




"Crenens ¢ HaTypaJbHbIM
nokazarenem", "MHorouicHs!"

KBanpat cymmbl 1 kBajpat

https://m.edsoo.ru/1d3f3417

bubnunorexa LIOK

76 Pa3HOCTH JBYX BBIpOXKCHU https://m.edsoo.ru/6fb067fd
77 KBagpar cyMMbI HECKOIIBKHX bubnuoreka [JOK
BBIPAKCHUIN https://m.edsoo.ru/bda0e3bb
73 Ky6 cymmbI 1 kKy0 pazHoCTH bubnuoreka [IOK
JIBYX BBIpa)KCHUI https://m.edsoo.ru/0a860ffb
79 Pa3nocTh KBagpaToB AByX Bbu6mmoteka [JOK
BBIPAYKEHU I https://m.edsoo.ru/3ca88a25
20 [IpousBenenue pa3HOCTH U bubnuoreka [IOK
CYMMBI JIBYX BBIPaKECHUI https://m.edsoo.ru/b7¢55369
81 IIpousBenenue pa3HoOCTH U bubnnorexa [JOK
CYMMBI JIBYX BBIpaKEHUU https://m.edsoo.ru/90888a13
20 CymMma 1 pa3HOCTh KyOOB JIBYX bubmuoreka [IOK
BBIPAKCHUIN https://m.edsoo.ru/d96daf29
23 CyMMa 1 pa3HOCTh KYOOB JIBYX bubnnorexa [JOK
BBIPA)KCHUI https://m.eds00.ru/926125000000
’4 Paznoxxenre MHOrO4IeHa Ha bubnuoreka [{OK
MHOXUTEIHN https://m.edsoo.ru/22e93da2
[IpousBenenne pazHocTu
CYMMBI [IBYX BBIPaKE€HUH, bubmuoreka [IOK
85
CyMMa U pa3HOCTh KyOOB JIBYX https://m.edsoo.ru/0a52deal
BBIPAKECHUIN
26 Pasnoxxenne MHOro4ieHa Ha but6mmorekxa [IOK
MHOXUTEIN https://m.edsoo.ru/9781ab25
g7 Brinecenune o01ero MHOKHATEIS bubnunorexa LIOK

3a CKOOKH

https://m.edsoo.ru/ea75a23f




bu6nmoreka [IOK

88 M
CTOM TPYHIHPOBIH https://m.edsoo.ru/3a40blcb
KonrponsHas pabora o Teme
89 "@opMyIIbl COKPAILIEHHOTO bubmmorexa LOK
PMY " pail https://m.edsoo.ru/07d38a8¢
YMHOXKECHHS
90 JlemMMoCTh 1eabIX Yuced. bubmuorexa [JOK
CBoiicTBa I€INMOCTHU https://m.edsoo.ru/08¢730f5
o1 JlenuMocCThb LENbIX YUCET. bubnmoreka [JOK
CBoOHCTBa AEIIUMOCTH https://m.edsoo.ru/bad2c132
9 [IpocTtsle u cocTaBHBIE YUCTA. bubnuoreka [IOK
Yéruple U HEYETHRIE YUCIIA https://m.edsoo.ru/60be55f1
93 [Ipu3zHaku nenuMocTy Ha 2, 4, bu6nmoreka LIOK
8,5,3,6,9,10,11 https://m.edsoo.ru/9f5ccce3
04 [Ipusnaku genumocty Ha 2, 4, bu6mmoteka IIOK
8,5,3,6,9,10, 11 https://m.eds00.ru/9007290
IIpu3Haku IeTUMOCTH CYMMEI U
95 n pomBe eiml eJIBIX qp}llran bubmorexa LHOK
POMSBEACHI I https:/m.eds00.ru/93a99bd9
TP PEIICHUHU 3a/1a4
Haubonpmmii 00U 1enuTeib
96 ¥ HauMeHbIIee 00I1ee KpaTHOE bubmorexa LHOK
m p https://m.edsoo.ru/8a630e47
JIBYX YUCET
bubnunotexa LIOK
7 B
? 3AHMHO HPOCTRIC HHCTa https://m.edsoo.ru/9aaef77f
08 AnroputMm EBkinpa. [lenenue c bubmuorexa [IOK
OCTaTKOM https://m.edsoo.ru/c87035fb
CpaBHEHHS LETBIX YUCET IO but6mmoreka [IOK
99
MOZYJIIO HaTypaJabHOI'O YHciia https://m.edsoo.ru/f9d5b3a6
100 Jluneiinas QyHkmus, eé bubnuotexa [JOK




CBOMCTBA https://m.edsoo.ru/41aa7bb3
101 Jlunetinas GyHkms, e Bbu6mmotexa [JOK
CBOMCTBA https://m.edsoo.ru/4e21f9b0
102 Jluneiinas GpyHkus, e bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/e8437668
N bu6nmoreka [IOK
103 I'pacuk muneiinoii GyHKimm https://m.edsoo.ru/f5e53469
bubnuoreka [{OK
104 r HHOM
0 paduK TuHEHHOH QyHKIMK https://m.edsoo.ru/18ad2ac8
bubnunoreka LIOK
1 r HHOM
05 paduk mneinol GyHKium https://m.edsoo.ru/f8195d52
N bubnuorexa [IOK
106 I'papuk muHeHHON QyHKIMH https://m.edsoo.ru/c8baSab4
B bu6mmoreka IIOK
107 I'paduk pynkuun y = | X | https://m.edsoo.ru/ecff8e85
bu6nunorexa LIOK
1 r =
08 paduk pyHKimum y = | X | https://m.edsoo.ru/bb45db77
bu6nunorexa LIOK
1 r =
09 pauk pyHKimEm y = | X | https://m.edsoo.ru/da73dc7f
bu6nunorexa LIOK
11 r =
0 paduk Qpynkuuny = | X | https://m.edsoo.ru/5ac03aee
bu6nunorexa LIOK
111 K -
yCOUHO-3a/1aHHbIe BYHKIIH https://m.edsoo.ru/85edbbd4
but6mmoreka [IOK
112 K -
YCOUHO-3aaHHbIe QYHKIMH https://m.eds00.ru/99d09b30
but6mmorekxa [IOK
11 K -
3 YCOUHO-3a/[aHHbIC (yHKIHH https://m.edsoo.ru/635cc345
114 KycouHo-3a1aHHbIe (HyHKIIUH buomorexa LIOK

https://m.edsoo.ru/7acbfc82




KonTponbnas pabora no Temam

bu6nmoreka [IOK

11 n nn A
3 Aemmocts”, lueiras https://m.eds0o.ru/59839575
byakus"
116 VYpaBHeHUE ¢ AByMs bubmmoreka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/0b833c48
117 VYpaBHeHue ¢ 1ByMsi bubmmoreka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/8aa0563b
118 I'padux TMHEHHOTO ypaBHEHHUS bubnuorexa [IOK
C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/f531d258
119 I'paduk nuHeitHOTO ypaBHEHUS bubmmoreka [JOK
C IBYMsI [IEPEMEHHBIMU https://m.edsoo.ru/052a49¢ec
120 CucreMbl TMHENHBIX YpaBHEHUN Bbu6mmoteka [JOK
C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/21e9d205
121 CucreMpl TMHEVHBIX YpaBHEHUN bubmuoreka [IOK
C IBYM IIEPEMEHHBIMU https://m.edsoo.ru/aca95fag
I'paduueckuilt MeTo 1 pericHus
122 CIECE)%MLI JIMHEVHBIX . ABHEHUU brbmmorexa [IOK
yp https://m.edsoo.ru/led426df
C IByMsI IEPEMEHHBIMU
I'pacdmaecknii MeTO I peNTeHHS
123 CIEC’I(iMH JIMHEVHBIX . ABHEHUU bbmmorexa [TOK
P https://m.edsoo.ru/2e93b7ef
C IByMsI IEPEMEHHBIMU
Pemenue cucrem JIMHERHBIX
aBHEHUH ¢ IByMS
124 ?; €MEHHBIMU 13210 oM bromorexa OK
P g https://m.edsoo.ru/a8e82568
MOACTAaHOBKU U METOJIOM
CJIOKEHUS
125 Pemenune cucrem MMHEHHBIX bubmuoreka [{OK

YpPaBHEHUU C IBYMsI

https://m.edsoo.ru/bb15461c




MepEMEHHBIMU METOJIOM
II0JICTAHOBKH ¥ METOJIOM
CII0KEHMUS

Pemenne cucrem TUHEHHBIX
YpPaBHEHUU C IBYMsI

126 MePEMEHHBIMU METOJIOM Bubmaorexa ITOK
https://m.edsoo.ru/fb0df920

MOJCTAaHOBKU U METOJIOM
CIIOKEHHUSI
Cucrema IByX JIMHEMHBIX

127 yYpaBHEHUH C ABYMsI bubnuoreka [IOK
IIEPEMEHHBIMU KaK MOJENb https://m.edsoo.ru/fcd17b39
peanbHON CUTYalluH
KonTponbhas pabota no teme

128 "CucTtemMbl JTUHEUHBIX bubnmorexa [JOK
ypaBHeHMi"/ Beepoccuiickas https://m.edsoo.ru/9c548408
poBepoyHas pabora
Wrorosas koHTpoJsibHas paboTa

129 / Beepoccuiickas mpoBepouHast
pabota
[ToBTOpEeHue u 06001IEeHNE.
Pemenue cucrem JIMHEHHBIX
YPaBHEHUU C ABYMsI bu6muoreka [JOK

130
IIEPEMEHHBIMU METOIOM https://m.edsoo.ru/e04bbe00
MOJACTAaHOBKHU U METOJIOM
CJIOKEHUS
[ToBTOpeHme 1 060OIIEHNE.

131 Crenens ¢ HaTypalIbHBIM Bubmmorexa [IOK

https://m.edsoo.ru/c333abcb

MOKa3aTeleM

132 [ToBTOpEeHME M 00OOIIEHNE. but6mmoreka [IOK




OaHOWIEHBl U MHOTOYJICHBI.
ToX1eCTBEHHbBIE
peoOpa3oBaHUs
aredpanvyeckux BhIPAKEHUI

[ToBTOpEeHME M 000OIICHNE.

https://m.edsoo.ru/9632cb84

bu6nmoreka [IOK

133 PopMy 16l COKPAIIIEHHOTO ! https:/m.eds00.ru/e7992533
YMHOXKEHUS

134 [ToBTOpeHue u 060061IEeHNE. | bubmmoreka [JOK
Koopaunats! u rpaduxmy. https://m.edsoo.ru/4dc4df36
[ToBTOpenue u o0oOIIEHHE.

135 Jluneiinas QyHKuus u e 1 bbmmorexa LIOK

. https://m.edsoo.ru/d7eebfOa
CBOICTBa
[ToBTOpenue u o6oOIIEHHE.

136 Pemenue cucteM JTUHEHHBIX | bubmuoreka [IOK
YPaBHEHUU C IBYMsI https://m.edsoo.ru/1¢5342f4
MIePEeMEHHBIMU
[ToBTOpenue u o6oOIIEHHE.

137 Pemenune cucrem MMHEHHBIX | bubnuoreka [{OK
YPaBHEHUH C ABYMs https://m.edsoo.ru/ac20936a
MIePEeMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 137

[NPOT'PAMME




8 KUIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
No ara nudpoBLIe
Tema ypoka Kourpoububle IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 YucaoBble HEPABEHCTBA 1 buGnuorexa [IOK
P https:/m.eds00.ru/05b2f9%1
. bubnuorexa [IOK
2 CBolicTBa YMCIIOBBIX HEPABEHCTB 1
https://m.edsoo.ru/4549afeQ
. bubmuoreka [IOK
3 CBolicTBa YHCIIOBBIX HEPABEHCTB 1
https://m.edsoo.ru/f3b932b2
4 JlokazarenbCTBO HEPABEHCTB 1 bubmmorexa [TOK
P https://m.edsoo.ru/79al8eb2
5 HepaBeHCTBO ¢ mepeMeHHOI. | bubmuoreka [IOK
Crtporue u HeCTporrue HepaBEHCTBA https://m.edsoo.ru/6dfe6b28
6 HepaseHcTBO ¢ nepeMeHHOM. | bubmmnoreka HOK
Crporue u HeCTpOrue HepaBeHCTBA https://m.edsoo.ru/5d53d93b
CrnoxeHre ¥ YMHOKEHHE YHCITOBBIX
7 HepaseHCTB. OLIEHUBAHNE 3HAYCHUS 1 bubmiorexa LOK
p -t https://m.edsoo.ru/a04ef86a
BBIPKCHHS
CnoxxeHre 1 YMHOKEHHE YHCITOBBIX
8 HepaBeHCTB. OrleHuBaHue 3HAUYCHUS 1 Bubmiorexa OK
p - https://m.edsoo.ru/1c0a2bsd
BBIPOKCHHS
[TonsiTHE O pellIeHnH HEPAaBEHCTBA C
9 OJIHOHU ImepeMeHHO. MHOXKECTBO 1 bubnnorexa [IOK
A vp ] https://m.edsoo.ru/aa638704
pelieHnii HepaBeHCTBA
10 [ToHsiTHE O pelIEHNU HEPABEHCTBA C 1 bubnmoreka [JOK




OJIHOM mepeMeHHO. MHOXKEeCTBO
peLIeHUI HEPABEHCTBA

https://m.edsoo.ru/4df1faa0

PaBHOCHIIbHBIE HEPABEHCTBA. bubmmoreka [JOK
11
HepaBenctBo-ciencraue https://m.edsoo.ru/3al7ce2c
12 4 bI€ IPOMEKYTKHU buomorexa LIOK
AICTOBBIE HPOMEKYT https://m.eds00.ru/80735150
JInHelHOe HEPABEHCTBO C OJJHOMN
13 MEPEMEHHOMN E MHOKECTBO :ro buomorexa LIOK
peMEH https://m.eds00.ru/f0262587
pelieHui
14 Pemenue nuHEMHBIX HEPABEHCTB C bubanorexa [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/3ceb586b
Pemenue muHEMHBIX HEPABEHCTB C bubnnorexa [JOK
15 . .
OZIHOM TIEPEMEHHOM https://m.edsoo.ru/c91ac5f2
16 Pemenue nuHEMHBIX HEPABEHCTB C bubmuorexa [JOK
OJIHOM NEPEMEHHOU https://m.edsoo.ru/59248dbe
Cuctembl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
17 . .
OJHOH IIEPEMEHHOMN https://m.edsoo.ru/a0eba498
13 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/98bf65¢c2
Pemenue TeKCTOBBIX 3a51a4 €
19 MOMOIIBIO JIMHEWHBIX H: ABEHCTB C bubamorexa LOK
OMOTHRIO bIX Hep https://m.edso0.ru/93d78c5b
OJIHOM TIEpEMEHHOM
20 KonTponbhas pabota no teme bubmuorexa [IOK
"Hepasencrna" https://m.edsoo.ru/a90aff13
bubnunorexa LIOK
21 K
BAAPATHHE KOpHH https://m.edsoo.ru/4112736f
” ApudpmeTnueckuil KBaJpaTHbIN bubmuoteka [OK

KOpPEHb U €ro CBOMCTBA

https://m.edso00.ru/1970379¢




Apudmerndeckuii KBaJpaTHBII

bub6nmoreka [IOK

23
KOpEHb U €ro CBOMCTBA https://m.edsoo.ru/16109afa
[lonsATHE HPPALIMOHATIBHOTO YUCIIA.
24 JeicTBus ¢ uppalioHAIbHBIMU bubmorexa HOK
ppatt https://m.edsoo.ru/cdOcd78c
YUCIaMHU
)5 CaolicTBa JI€MCTBHI C bubnuorexa [{OK
HPppaluoOHaIbHEIMUA YUCIIaMHA https://m.edsoo.ru/ca58bc78
26 CBolicTBa ICHCTBHII C bubnuoreka [{OK
HPppaLOHAIBHBIMY YHCIIaMU https://m.edsoo.ru/acb64581
7 CBOMCTBa JEUCTBUH C bubnunoreka LIOK
AppalMOHAILHBIMA YUCIIAMU https://m.edsoo.ru/bc7f36a8
28 CpaBHeHME UppaMOHAIBHBIX YHCEI bubmorexa LIOK
P ppatt https://m.edsoo.ru/7b26d3b0
29 CpaBHeHME UppaMOHAIBHBIX YHCEI brbmmorexa [IOK
p ppall https://m.edsoo.ru/c5bd43e0
MHOX€ECTBO 1€CTBUTEIIbHBIX
30 yucen. [Ipeacrasiaenus o brbmmorexa [TOK
- Hpe https://m.edsoo.ru/51f76b1d
PaCHIMPEHHSIX YHUCIOBBIX MHOKECTB
JonycTuMeble 3HaUeHUS
31 [IEPEMEHHBIX B BBIPAXKCHUSAX, bubnmnoreka [HOK
coJiepKaluX apupMeTHIecKue https://m.edsoo.ru/de922590
KBaJpaTHbIE KOPHU
JlonycTuMble 3HaUeHUS
0 IIEPEMEHHBIX B BBIPAKECHUSX, bu6muoreka [JOK
coJiepKalux apupMeTHIecKue https://m.edsoo.ru/c1f762ee
KBaJpaTHbIE KOPHU
13 ToxxmecTBeHHBIEC TPEOOPA30OBAHMS bubnmnorexa [JOK

BBIPAYKEHUI, COJIEPIKALIUX

https://m.edsoo.ru/16765140




apudmeTnyecKkre KBaJapaTHbIe
KOpHH

ToxaecTBeHHbIE TpeoOpa3zoBaHUs
BBIpXXEHUI, COIepKaIIUX

bubnunoreka LIOK

34 aprupMETHYECKHUE KBAPATHBIC https://m.edsoo.ru/cdd27cb8
KOpHU
ToxnecTBeHHbIE TPeoOpa3zoBaHUs

35 BBIPAXKECHUI, COAEPIKALLUX bubmmoreka [JOK
aprupMETHYECKHUE KBAPATHBIC https://m.edsoo.ru/57be760d
KOpHU
ToxnecTBeHHBIE TPe0Opa30BaHNUs

36 BBIPXKECHHH, COJEPIKAIIUX bubnunoreka LIOK
aprupMETHYECKHUE KBAPATHBIC https://m.edsoo.ru/e39412ea
KOpHU

37 KonTponbhas pabota no teme bubmmnoreka HOK
"KBanpaTHblii KOpeHb" https://m.edsoo.ru/9483f887

bubnunorexa LIOK

38 Keazpartioe yparHeriie https://m.edsoo.ru/531910b
@opMyita KOpHEH KBaJPATHOIO

39 ypaBHeHus. Konnuecto bubmuoreka [IOK
JIEWCTBUTEIbHBIX KOPHEU https://m.edsoo.ru/02455db5
KBaJIpaTHOT'O ypaBHEHUS
®opMyita KOpHEH KBagpPaTHOIO

40 ypaBHeHus. Konnuectso bubmuorexa [IOK
JIEWCTBUTEIbHBIX KOPHEU https://m.edsoo.ru/7d6¢cdfb2
KBaJIpaTHOT'O ypaBHEHUS
dopMyIia KOpHEW KBaJPATHOTO BuGmorexa LIOK

41 ypaBHeHus. KonnuecTso

JEWCTBUTEIbHBIX KOPHEH

https://m.edsoo.ru/1c76389f




KBaaApaTHOI'O YpaBHCHUA

@opMyita KOpHEH KBaPAaTHOIO
ypaBHeHus. KonnuecTBo

bubnunorexa LIOK

42
JICHCTBUTEIbHBIX KOPHEU https://m.edsoo.ru/5fe60585
KBaJIpaTHOI'O ypaBHEHUS
bubnunorexa LIOK
43 Teopema Bue
Opema Bretd https://m.edsoo.ru/4c7c44b5
bub. OK
44 Teopema Buera nommorexa I
https://m.edsoo.ru/a76e9038
VYpaBHEHMSI, CBOAMMBIE K JIMHEWHBIM
45 paBHeHI/ISIM WM K KBaJPaTHBIM bubmorexa LIOK
yp P https://m.edsoo.ru/4fb6bbc1
YPaBHEHUSAM
VYpaBHEHMsI, CBOAUMBIE K TMHEWHBIM
46 ABHEHMSIM WM K KBaJIpaTHBIM bubmorexa LIOK
P P https://m.edsoo.ru/3af662c6
YPaBHEHUSAM
47 KBanpaTtHoe ypaBHeHue ¢ bubmuoreka [IOK
rapaMeTpom https://m.edsoo.ru/8a55ect0
43 Pemenne kBagpaTHBIX YpaBHEHMI € bubmuoreka [IOK
rnapamMeTpamu https://m.edsoo.ru/105b6317
49 Pelrenne kBagpaTHBIX YPaBHEHUH C bubnmnoreka [HOK
rnapamMeTpamu https://m.edsoo.ru/47da856a
50 Pemenuie kBaipaTHBIX YpaBHEHHUIH, bubmuorexa [IOK
CoJiepKalluX 3HaK MOZYJIs https://m.edsoo.ru/3f000b93
51 Pemenne kBaapaTHBIX ypaBHEHUI], bubmuoreka [JOK
CoJZIeprKaIllMX 3HAK MOIYIIA https://m.edsoo.ru/51525b4b
57 YpaBHeHHE KaK MaTEMAaTHYeCKast bubnuotexa [JOK
MOJEJIb peabHON CUTYallUH https://m.edsoo.ru/20a5fe85
53 Permrenue TeEKCTOBBIX 3a7a4 C but6mmoreka [IOK




MTOMOMUIBIO KBaJIPaTHBIX YpaBHEHUN

KonrponsHas pabora o reme

https://m.edsoo.ru/9f3d34e0
bubnunorexa LIOK

>4 "KBanparusie ypaBHeHUs" https://m.edsoo.ru/4eeabf05

55 PannonansHbie BhIpaXxeHus buGnuorexa [IOK

https://m.edsoo.ru/e7b471bc

56 ToxnecTBeHHBIE TPeoOpa3zoBaHUs bubmmoreka [JOK
paLMOHAIBHBIX BBIPAKECHUN https://m.edsoo.ru/76eca410

57 ToxxmecTBeHHBIC TPEOOPa30BAHMS bubnnorexa [JOK
paLMOHAIBHBIX BEIPAKECHUN https://m.edsoo.ru/4f03b9c¢1

53 ToxnaecTBeHHbIE TPpeoOpa3zoBaHUs bubmmoreka [JOK
palMOHAIBHBIX BBIPAKEHUI https://m.edsoo.ru/14361971

59 ToxnecTBeHHBIE MpeoOpa3zoBaHUs bubanorexa [JOK
palMOHAIBHBIX BBIPAKECHUI https://m.edso0.ru/28163198
Anrebpanyeckast JpoOb.

60 JlonycTuMble 3HAUEHUS bubmuoreka [IOK
MIEPEMEHHBIX B JPOOHO- https://m.edsoo.ru/4alcc260
paIlMOHAIBHBIX BRIPAKEHUSIX
Anrebpanyeckast JpoOb.

61 JlonmycTruMble 3HaYEHUs bubnuoreka [{OK
MepEMEHHBIX B IPOOHO- https://m.edsoo.ru/4ede5c94
paIrMoOHAIBHBIX BRIPAKECHHSIX
Anrebpanueckas 1po0b.

2 JlonmycTuMBble 3HaYEHUS bubmuoreka [{OK
MEPEMEHHBIX B JPOOHO- https://m.eds00.ru/65188{61
paIMoOHAIBHBIX BRIPAKECHHSIX

63 OCHOBHOE CBOMCTBO bub6mmorexa [IOK
anredbpanveckoi qpoou https://m.edsoo.ru/753¢b03¢

64 OCHOBHOE CBOWCTBO but6mmoreka [IOK




anredpandecKkou 1poodu

Ci1o)eHre U BEIYUTAaHUE

https://m.edsoo.ru/9bed7fd1
bubnunorexa LIOK

65
anredpandecKux apooei https://m.edsoo.ru/44d36¢f1
66 Clio)KeHHe ¥ BBIYUTAHUE bubnuorexa [JOK
anredpanvdecKkux apooeit https://m.edsoo.ru/852a7f59
67 YMHOXKEHHUE U JCICHUE bubnuorexa [JOK
anredpanvecKux apooei https://m.edso0o.ru/8664f031
68 YMHOXEHHUE U JeICHNE bubnuorexa [{OK
anredpandecKux apooei https://m.edsoo.ru/5f478ca4
69 YMHOKEHUE U JICTICHUE bubnuoreka [{OK
anredpanvdecKux apooeit https://m.edsoo.ru/79aaddfc
70 Bossenenue anredpandeckoit gpoou bubmmoreka [JOK
B CTEIICHb https://m.edsoo.ru/3ca7ef46
KonTponbhas pabota no teme
71 " IlpoGHO-palioHaTbHBIC bubmmorera [OK
PODHOpA! https://m.edso0.ru/29a864b8
BBIPKEHUS
72 JIpoOHO-palnoHaibHble ypaBHEHUS bubmorexa HOK
https://m.eds00.ru/988d8b72
Pemenue npoOHO-paliiOHaNbHBIX
. bubmuorexa [IOK
73 YpaBHEHUM, CBOSIINXCS K
. https://m.edsoo.ru/20ce2887
TUHEHHBIM ypaBHEHUSIM
Pemenue npoOGHO-paninoHaTBHBIX
. bubmuoreka [JOK
74 YPaBHEHUH, CBOISAIINXCS K
N https://m.edsoo.ru/2{91¢093
JUHEHHBIM ypaBHECHUSAM
Pemenne npoOHO-paiOHATBHBIX
. bubmuorexa [JOK
75 ypaBHEHUH, CBOJSIINXCS K
. https://m.edsoo.ru/beafd17c
JUHEHHBIM ypaBHECHUSAM
76 Pemenne npoOHO-paOHATBHBIX bubmmoreka [JOK




YpaBHEHUM, CBOJSIIMNXCS K
KBaJPAaTHBIM YPABHEHUSIM

Pemenue npoOHO-paninoHaIbHBIX

https://m.edsoo.ru/246¢4982

77 ABHEHUU, CBOISIINXCS K Bubmorexa LIOK
yp ’ S https://m.edsoo.ru/daff5e22
KBaJIpaTHBIM YPaBHEHUSAM
Pemenne npo0OHO-paliMOHAILHBIX
78 aBHeHHﬁpCBOI[SIElHXCSI K Bubmorexa HOK
M ’ https://m.edso00.ru/927f8fc6
KBaJpATHBIM YPABHEHUSIM
Pemtenue npoOHO-paliioOHaIbHBIX
79 aBHeHHﬁpMeTo (I))M 3aMEHBI Bubmorexa HOK
P . A https://m.edsoo.ru/67a4063e
MepeMEeHHOMN
Pemenue npoOHO-paninoHaIbHBIX
80 aBHEHUI METOIOM 3aMEHEI Bubmorexa HOK
P . A https://m.edsoo.ru/1d27e354
MepeMEeHHOMN
Pemenne npo0OHO-paliHOHAILHBIX
81 aBHeHI/IﬁpMeTo (F))M 3aMEHBI Bubmorexka HOK
P . a https://m.edsoo.ru/002cf04c
MepEMEHHOMN
Pemenue npoOHO-paliiOHaNbHBIX
82 aBHEHHUU METOJOM 3aMEHBI Bubmoreka HOK
P . a https://m.edsoo.ru/f7cd7e78
MepEMEHHOMN
Pemrenue TeKCTOBBIX 3a7a4 C
83 IIOMOIIBIO IPOOHO-PAIIHOHAIFHBIX Brbmorexa IJOK
. P P https://m.edsoo.ru/0e786da3
ypaBHEHUM
Pemrenue TeKCTOBBIX 3a7a4 C
84 IIOMOIIBIO IPOOHO-PAIIHOHAIBHBIX Bubmiorexa IIOK
. Vllp pall https://m.edsoo.ru/262e4aft7
ypaBHEHUM
85 Penienne TeKCTOBBIX 33134 C bu6nunorexa LIOK

MTOMOIIBIO APOOHO-PAIMOHATTEHBIX

https://m.edsoo.ru/6d100a76




ypaBHEHUM

Pemenue TEKCTOBBIX 3a/1a4 C

86 MTOMOIUIBIO APOOHO-PALIMOHATIBHBIX bubmmorexa LIOK
HIPIO APOBHO AN https://m.eds00.ru/62d9258c
ypaBHEHHI
Pemenue TekcTOBBIX 3a/1a4 €
87 MOMOIIBIO APOOHO-PALMOHATBHBIX bubmmorexa [IOK
. P P https://m.edsoo.ru/c8ae2716
ypaBHEHUI
Pemenue TekCTOBBIX 3a51a4 C
88 MTOMOUIBIO APOOHO-PALMOHATIBHBIX bubmmorexa [IOK
m UIIp pan https://m.edso0o.ru/4006b32c
ypaBHEHU
29 I'paduueckas naTEpHIpETALIHS bubanorexa [JOK
YpaBHEHUH C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/b0a2¢810
KonTponbhas padota no teme
90 " IlpoGHO-palioHaIbHBIC bubmorexa [IOK
P p" t https://m.edsoo.ru/1aad97be
ypaBHEHUs
01 OO6macth ornpeesieHust © MHOXECTBO bubnmnorexa [JOK
3HaYeHUN PYHKIHUU https://m.edsoo.ru/72d8d178
9 OO6nacTh onpeneaeHus] © MHOXKECTBO bubnmnorexa [JOK
3Ha4eHUH PYHKLIUU https://m.edso0.ru/7930bc78
bu6nunorexa LIOK
93 CrniocoOsl 3a1anus KIUH
A (pynxu https://m.edsoo.ru/648634ec
bubnunorexa LIOK
94 r
padpuK pyHKuIn https://m.edsoo.ru/bc183968
Urenue cBOMCTB QyHKINU TIO €€
95 rpaduxy. [Ilpumeps! rpadpukon bubmuorexa [IOK
GyHKIUH, OTpaXkalouX peajbHble https://m.edsoo.ru/5a3c0b26
TIPOIIECCHI
96 D yHKIMHU, ONUCHIBAIOLIUE MTPAMYIO bubmmoreka [JOK




1 00paTHYIO MPOMOPIIMOHATBHBIE
3aBUCUMOCTH, UX I'paduKu

OYHKIMH, OTIUCHIBAIOLIHIE MIPSMYIO

https://m.edsoo.ru/7d59a787

bubnunoreka LIOK

7 0
? 11 ODPATHYIO HPOTIOPLHMOHALHBIC https://m.edsoo.ru/a700fb4a
3aBUCUMOCTH, MX I'pauKu
DOYHKIMH, OIHUCHIBAIOIINE IPIMYEO
98 i Zlg aTHYIO IIPOIIO I/IOHa.HII:HBI}EIT bubmotexa [OK
PATHYIO HpOoph https:/m.eds0o.ru/c8f8fdf6
3aBUCUMOCTH, UX IpapuKu
N bubnuorexa [{OK
99 ) =x2 7
YHICHIA Y = X2 1 €€ cBonctBa https://m.edsoo.ru/a88a94b3
N bubnuorexa [IOK
100 o =x2 I
YHIIWHA Y = X2 1 €€ CBONCTBa https://m.edsoo.ru/75c41a0a
b K
101 OyHkuusa y = x3 u e€ cBoiCTBa nomotexa LO
https://m.edso0o0.ru/228c3831
, bubnuorexa [{OK
102 o = i
0 YHKIIA y =K/X 1 €€ CBOHCTBa https://m.edso0o.ru/2d0b876¢
.. bubnuorexa [{OK
1 0} = i
03 YHKUHS Y =K/X 1 €€ CBOHCTEa https://m.eds00.ru/70159503
. bubnuoreka [{OK
104 0} = i
0 YHKIHA y =VX H ce croncTsa https://m.edsoo.ru/ 16220999
105 KonTponbhas pabota no teme bubmuoreka [JOK
"®yHkuun" https://m.edsoo.ru/77c6ef63
bubnunorexa LIOK
106 C
TEHCHD € IEJIBIM ToKasaTeIeM https://m.edsoo.ru/6¢8839%¢a
107 CBOICTBA CTCIICHU C LCIbIM bubnunorexa LIOK
OKa3aTejlIeM https://m.edsoo.ru/bd6e2elc
108 CBolicTBa CTEIIEHH C IICIIBIM but6mmorekxa [IOK

IIOKa3aTcjiIcM

https://m.edsoo.ru/ceac927f




CBoiicTBa CTENEHU C L[EIBIM

bub6nmoreka [IOK

109
MOKa3aTelIeM https://m.edsoo.ru/54faad53
IIpeoOpa3oBanue BEIpaKEHUH,
110 cop € >II<)a UX CTeneHI;I C LIEJIBIM buGnuorexa [IOK
AepRatt : https://m.edsoo.ru/53d921e6
oKa3arejieM
[IpeoGpa3oBaHue BEIPAKEHHMIA,
111 cop e xI:a ux CTGHGHII)/I C 1LIEJIBIM buGnuorexa [IOK
Aeprrartt H hitps://m.eds00.ru/46fbf966
moKasarejieM
IIpeoOpa3oBaHue BEIPAKEHHMIA,
112 cop e )Ea UX CTeHeHII)/I C 1LIEJIBIM bubnuorexa [IOK
Aeprrartt H hitps://m.edsoo.ru/f5e6081b
IoKa3aTejieEM
bubmuoreka [IOK
113 Cranga 7 cna
TAHIAPTHBIH B HHCT https://m.edsoo.ru/6a9ab72b
bubmmoteka IIOK
114 Cra"mapTHBIA BUI YHACIIA
Aap A https://m.edsoo.ru/3121ecfe
115 JleficTBUS ¢ YMCIaMH, 3aTTMCAHHBIMU bubnnorexa [JOK
B CTaHJIApPTHOM BUJE https://m.edsoo.ru/b0c28e40
116 JleficTBUSA ¢ yncIaMu, 3alMMCaHHBIMU bubnuoreka [{OK
B CTaHIApTHOM BH/JE https://m.edsoo.ru/73¢d08d3
Pa3Mepnl 00BEKTOB OKPYIKAIOIIETO
117 MHupa pJ‘II/ITeJ'ILHOCTB I'Ip}; €CCOB B bubnmorexa OK
pa, 4 pont https://m.edsoo.ru/9c11128a
OKpY’KalollleM MHUpe
Pasmepsl 00BEKTOB OKPYKAFOIIETO
118 MHpa pJIHTeJIBHOCTB np}cl) €CCOB B bubnmorexa LOK
pa, 1 pott hitps://m.eds00.ru/3b40070d
OKpY’KalollleM MHUpe
Pasmepsl 00BEKTOB OKPYKAFOIIETO
P by R bubmuoreka [JOK
119 MUPA, JJIUTEIBHOCTh IPOIIECCOB B

OKpYIKaroIieM MHpe

https://m.edsoo.ru/357b102d




bubnmoreka [IOK

120 €JIEHUE C OCTaTKO
Alenettite ¢ ocTaTkoM https://m.eds00.ru/680dd020
121 CpaBHEeHUS LIENIBIX YHUCET 110 bubmuoreka [JOK
MOZYJII0 HaTypajabHOI'O Yuciia https://m.edsoo.ru/35e68128
122 CpaBHEHHS LEIBIX YUCET 110 bubnunorexa LIOK
MOZYJIIO HaTypaJabHOI'O YHciia https://m.edsoo.ru/56¢3d6a8
123 CBolicTBa CpaBHEHHI IO MOTYJIIO bubmmorexa LIOK
P ol https://m.eds00.ru/052fb520
bubnuoreka [IOK
124 0):10)7 i
BOUCTBA CPABHCHUM 1O MOAYITO https://m.edsoo.ru/c519bbf7
125 OcTaTku CyMMBI U TPOU3BENEHNUS 110 Bbu6motreka [JOK
JaHHOMY MOJIYJIIIO https://m.edsoo.ru/bb297bac
KonTponbHas padoTa no temam
126 "Crentean", "Jlemumocts'"/ bu6mmoreka IIOK
Bceepocculickas nmpoBepoyHast https://m.edsoo.ru/f0589d9%e
pabota
Hrorosas koHTposbHAs paboTa /
127 Bcepoccuiickas nmpoBepouHas bubnroreka LTOK
P POBEP https://m.edsoo.ru/lela2a62
paborta
[ToBTOpenue u o6oOIIEHHE.
Pemrenne nTMHENHBIX HEPABEHCTB €
128 OJIHOUM MEPEMEHHON U CUCTEM bubmrorexa LIOK
8 N P . https://m.edsoo.ru/04aa7dfb
JIMHEWHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOMN
[ToBTOpeHme 1 000OIIEHNE.
Pemrenne nMHENHBIX HEPABEHCTB C
. . bubmuoreka [{OK
129 OJHOW TIEPEMEHHOU U CUCTEM

JINHEHBIX HEPABEHCTB C OJHOMN
MepEeMEHHOMN

https://m.edsoo.ru/8b5316ec




[ToBTOpEeHME M 00OOIICHNE.
ToxnecTBeHHBIE TpeoOpa3oBaHUs

130 BBIPAXKEHUH, COIEPIKAIIAX 1 bubnnorexa HOK
p » COAepARAI https://m.edsoo.ru/8cbedcfe
apudmeTnuecKkre KBapaTHbIe
KOpHU
[ToBTOpEeHME 1 000OIICHNE.
131 Pemrenne kBagpaTHBIX YPaBHEHUM. | bubnuoreka [JOK
Pemrenue TeKCTOBBIX 3a7a4 C https://m.edsoo.ru/8316894c¢
MTOMOIIIBIO KBaIPATHBIX YpaBHEHUMN
132 [ToBTOpEeHME M 0000IIEHNE. | bubanorexa [JOK
Pemenue 3agau u3 peaabHON KU3HU https://m.edsoo.ru/laa74ca6
[ToBTOpenue u o0oOIIEHHE.
133 ToxnecTBeHHbBIE ITPe0OPaA3OBAHUST 1 bubmorexa HOK
a peobp . https://m.edsoo.ru/d87c1b96
palOHAIBHBIX BBIPAKCHUM
[ToBTOpEeHune u 06001IEeHNE.
Pemenue npoOHO-paliiOHaNbHBIX
aBHCHHI, CBOJISIINXCS K
134 iiHeﬁHHM WU K KBaJpaTHBIM 1 bubmmorexa OK
AP https://m.edsoo.ru/45dc757f
ypaBHEHUsIM. PellieHne TeKCTOBBIX
3a/1a4 ¢ MOMOIIbIO APOOHO-
paIoOHaIbHBIX YPaBHEHHMA
IToBTOpeHue u 000OIIEHHE.
135 PemeHII)/Ie TEKCTOBBIX 3a7a4 1 bubmmorexa TOK
s https://m.edsoo.ru/f14c101e
Pa3IMYHBIMH CIIOCO0AMU
136 [ToBTOpEeHME 1 06OOIIEHNE. 1 but6mmorekxa [IOK
Pemenue 3agau u3 peanbHON KU3HU https://m.edsoo.ru/b7228af5
OBIIEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl

Oynkius. CBolcTBa QyHKIMIA: HYITH
(GyHKINH, TIPOMEKYTKH
3HAKOTIOCTOSIHCTBA KIIHH,
MIPOMEXYTKH BO3 ag)T}:II{I/I}I u 1 bubmorexa LIOK

P 7 P .. https://m.edsoo.ru/d90f2e4e
yObIBaHUS (PYHKIINH, YETHBIE U
He4y€THbIe PYHKIMU, HAanOOobIIee U
HaMMEHbIIIee 3HAYCHUsT PYHKIUU
Oynkius. CBolicTBa QyHKIMIM: HYIH
(GYHKINHU, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA KIIUH,
MIPOMEKYTKH BO3 a(cpT};}II{H;I u 1 bubmmorexa [TOK

p yr p . https://m.edsoo.ru/b3732c65
yObIBaHUS (QYHKIUU, YETHBIE U
He4ETHbIE (PYHKIIMU, HauOoJIbIIee U
HaMMEHbIIIee 3HAYCHUST PYHKITUU
IToctpoenue rpapukoB GpyHKIMIA ¢ | bubmuoreka [IOK
MTOMOIIIBIO TPe0Opa3oBaHU https://m.edsoo.ru/97eaec2e
[Toctpoenue rpadukoB GpyHKUIUH C | bu6muoreka [JOK
MTOMOIIIBIO TTPe0Opa3oBaHU https://m.edsoo.ru/ea04324c
KBanpatusiit Tpéxunen. Kopuu 1 bubmuoreka [IOK
KBaJPaTHOT'O TPEXUIIEHA https://m.edso0o.ru/71798cd2
Pasznosxenue kBagpaTHOTO TpEXUIEHA | bubnmnorexa [JOK

Ha JUHEWHEIe MHOXXHUTEIN

https://m.edsoo.ru/de57a4e0




Pa3noxxeHue kBaJipaTHOTO TpEXUICHA

bub6nmoreka [IOK

7
HA JINHENHBIE MHOXKUTEIN https://m.edsoo.ru/0b248ca2
g KBanpatuunas ¢pyHkius u eé bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/6215f410
9 [Tapaboina, KOOPAMHATHI BEPITHHBI bubnmnoreka HOK
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/c456e08e
10 [TocTpoenue rpaduka KBagpaTHIHON bubanorexa [JOK
byHKINN https://m.edsoo.ru/1 1f6adfa
1 [Toctpoenue rpaduka KBaApaTUIHON bubmmoreka [JOK
byHKIIUN https://m.edsoo.ru/c88a279d
12 [Toctpoenue rpadrka KBaApaTUIHON bubnnorexa [JOK
byHKIIIN https://m.edsoo.ru/3577ad2b
[Tonoxxenue rpaduka KBaApaTUIHOMN
13 (GyHKIMHU B 3aBUCUMOCTH OT €€ bubmmorexa LIOK
YHKI https://m.edsoo.ru/2a984bdc
K03 (HULIUEHTOB
[Tonoxenue rpaprka KBagpaTUYHON
14 ¢byHKIMU B SaI];I/I(CI:)I/IMOCTI/I OI; eé bubamorexa LOK
YHKI https://m.edsoo.ru/101baa55
KO3 PHUIIHEHTOB
Hcnons3oBaHne CBOKCTB
15 KBaJpaTUYHON QyHKIIMM 1151 brbmmorexa [TOK
AP YHIHHI A https://m.edsoo.ru/15¢522bb
penieHus 3aiay
Hcnons3oBaHne CBOWCTB
16 KBaJIpaTUYHON QYHKIMU IS bubmmorexa LIOK
ad YHIGHA A https://m.edsoo.ru/bef7b49f
perieHus 3aaa4y
Hcnonb3oBanue CBOKCTB
17 KBaJIpaTUYHON QYHKIMU IS bubmmorexa LIOK
AP YHKIHH A https://m.edsoo.ru/4ce8cfOd
perieHus 3aaa4y
18 CrenenHbie HYHKIUU C bubnmoreka [JOK




HaTypaJbHBIMH MOKA3aTEISIMH, UX
rpaduKu U CBOICTBa

CrenenHble QYyHKIUU C

https://m.edsoo.ru/92821150

bubnunoreka LIOK

19 e
HATYPATILHRIMH HORASATCILIMIL, HX https://m.edsoo.ru/dc16d347
rpaduKu 1 CBOMCTBA
CreneHHble KIUU C
20 Har anLHLI?;iHHOKasaTeH;IMH ux bubmmorexa LOK
P . ’ https://m.edsoo.ru/fb7b3ef2
rpaduKu 1 CBOMCTBA
CreneHHsble KIUU C
21 HaT aHbHBI(I\)iIiHH:KaSaTGHHMI/I 1754 bubmmorexa LOK
P . ’ https://m.edsoo.ru/e35ab595
rpaduKy U CBOICTBa
” I'paduku pynkuumii: y = Vx, y= WX, bubnnorexa [JOK
y= | X | https://m.edsoo.ru/845c3cd8
3 I'paduku Gpyskmmit: y =\x , y =*Vx , bubnmnoreka [HOK
y=|x| https://m.edsoo.ru/4ddd9180
24 Ipadukn Gyskmmit: y = Vx , y =3x bubmuoreka [IOK
y=|x| https://m.edsoo.ru/c711bddf
)5 KonrtponbHas pabora no teme bubmuoreka [IOK
"OyHKIMN" https://m.edsoo.ru/4eacc9bs
IToHsATHE O pelIeHuN HEPaBEHCTBA C
26 OJIHOM 11e eieHHoﬁ MHIZ))KCCTBO bubmmorexa LIOK
A vp ' https://m.edsoo.ru/cfb115b6
peleHui HepaBeHCTBa
7 KBanpaTHble HepaBeHCTBA C OJTHOU bub6mmorexa [IOK
MepEMEHHON https://m.edsoo.ru/bf85efbf
)% KBanpaTHble HEpaBEHCTBA C OJJHOU bubmuorexa [IOK
MepEMEHHON https://m.edsoo.ru/36721ec3
79 Perienue HepaBeHCTB rpapUUECKUM bubmuoreka [IOK

MCTOAOM U MCTOJJOM MHTCPBAJIOB

https://m.edsoo.ru/d68f067¢e




Pemenue HepaBeHCTB rpaduuecKiuM

bub6nmoreka [IOK

30
METOAOM U METOAOM MHTEPBAJIOB https://m.edsoo.ru/060b1779
31 HepageHnctBa, coneprxamue 3HaK bubmmoreka [JOK
MOy https://m.edsoo.ru/7782d1d2
0 HepaseHnctBa, coneprxamue 3HaK bubnuoreka [JOK
MOIYJIA https://m.edsoo.ru/f13cebca
13 Cucrembl HEpaBEHCTB C OAHOU bubanorexa [JOK
IIEPEMEHHOMN https://m.edsoo.ru/20a68a45
34 Cucrembl HEpaBEHCTB C OAHOU bubmmoreka [JOK
MepeMEeHHON https://m.edsoo.ru/d72b241f
Pemenne TekcTOBBIX 3a7a4 ¢
35 IIOMOUIbIO0 HEPABEHCTB, CUCTEM bubmmorexa LIOK
= p ’ https://m.edsoo.ru/f1eecaff
HEPaBEHCTB
Pemrenne TekcTOBBIX 3a7a4 €
36 MTOMOLUIbIO0 HEPABEHCTB, CUCTEM bubmmorexa LIOK
m p ’ https://m.edsoo.ru/29eala05
HEPaBEHCTB
HepaBeHCTBO ¢ AByMS IEpEMEHHBIMMU.
37 Pe]fleHI/Ie HE aBeHZTBa c pB M bubmmorexa [TOK
p JBY https://m.edsoo.ru/a555d73b
MepEMEHHBIMU
I'paduueckuilt MeTo 1 peicHus
38 CII:I)C’I(“I;M HEPaBEHCTB cp ByMs brbmmorexa [TOK
P s https://m.edsoo.ru/28bab74d
NepeMEHHbIMU
39 CucreMbl HEpaBEHCTB C JIByMsI bubnuotexa [JOK
IIEpEMEHHBIMU https://m.edsoo.ru/bf38d029
40 KonrtponsHas pabora no Teme bubmuorexa [IOK
"KBagparHsle HepaBeHCTBA" https://m.edsoo.ru/4244257d
b K
41 bukBanpaTHbie ypaBHEHUs nomorexa LO

https://m.edsoo.ru/ba8b4827




[Ipumepsl NpUMEHEHUT METOI0B
PaBHOCHIILHBIX TIPEOOpa3OBaHUM,

bub6nmoreka [IOK

42 3aMEHBI IIEPEMEHHOM, I'papUIECKOT0
p paguecroro https:/m.edsoo.ru/8cc6335
METO/JIa IIPY PELIEHUH YpaBHEHUH 3-11
u 4-ii crenenei
[Ipumepsl NpUMEHEHU METO10B
PaBHOCHIIBHBIX MPEOOPa30BaHUIA,
43 3aMeHBI IEPEMEHHOM, TpaduIecKoro bubmmorexa LIOK
p 1P oo https://m.edsoo.ru/d3127b99
METO/Ia IIPY PELIEHUU YpaBHEHUH 3-i
u 4-ii crenenei
ITpumeps! npuMeHEHUI METO10B
PaBHOCHUJIBHBIX IIPE0Opa30BaHuM,
44 3aMeHBI IEPEMEHHOM, TpapuIecKoro bubmmorexa LIOK
p 1P o https://m.edsoo.ru/e06bdafc
METO/Ia IIPY PELIEHUU ypaBHEHUH 3-i
u 4-ii crenenei
45 Pemenue 1po6HO-paliMoOHaIbHBIX bubmuoreka [IOK
YPAaBHEHUH U HEPABEHCTB https://m.edsoo.ru/c62a3d83
46 Pemenue 1po6HO-paliMOHaTBHBIX bubmmnoreka HOK
YPaBHEHUHN U HEPABEHCTB https://m.edsoo.ru/e633{f10
A7 Pemenue npoOHO-paliiOHaNbHBIX bubnmnoreka [HOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9b27174d
43 Pemenue 1po6HO-paiMoHaIBHBIX bubmuoreka [IOK
YpPaBHEHU U HEPABEHCTB https://m.edsoo.ru/7b73895d
Pewrenue cucreM ypaBHEHUN ¢ ABYMsI bubmuoreka [JOK
49
IIEpEMEHHBIMU https://m.edsoo.ru/cc8df2f9
50 Pemenue cuctem ypaBHEHHI ¢ IByMs bubmuorexa [IOK
IIEpEMEHHBIMU https://m.edsoo.ru/3bef3efc
51 Pemenue npocrenmux cucrem bubmmoreka [JOK




HEJIMHEHHBIX YPAaBHEHUU C IBYMsI

https://m.edsoo.ru/c06799ac

MepeMEHHBIMU
Pemenue npocrelmmx cucrem
52 HEJIMHENHBIX YPaBHEHUU C ABYMS buGnuorexa [IOK
M y https://m.edsoo.ru/d9e8af79
MepeMEHHBIMHU
Pemenne npocrenmmx cucrtemM
53 HEJIMHEWHBIX YPAaBHEHUHN C IBYMS buGnuorexa [IOK
P y hitps://m.eds0o.ru/a0409350
epeMEHHBIMHU
Pemenne npocrenmmx cucremMm
54 HEJIMHENHBIX YPaBHEHUN C ABYMS bubnuorexa [IOK
P Y https://m.eds0o.ru/7910b721
MepeMEHHBIMU
I'paduueckuii MeToa penieHus
55 CHUCTEMBI HEJIMHENHBIX YPaBHEHUH C bubnnorexa [IOK
yp https://m.edsoo.ru/68e900a3
JBYMsI IEPEMEHHBIMU
I'paduueckuilt MeTo 1 peicHus
56 CII/:C”I(“I;MH HenHHeﬁHLI)l: aBHEHUH C bubnmorexa OK
yp https://m.edsoo.ru/b3113be3
JIBYMsI IEPEMEHHBIMU
Cucrema IByX HEJIMHEHHBIX
57 aBHEHHUU C ABYMs IIEpEMEHHBIMU bubnmorexa OK
P Y . p https://m.edsoo.ru/74a77¢73
KaK MOJIeJIb pealbHOM CUTyaluu
CucreMa ByX HEJTMHEWHBIX
58 aBHEHUI C ABYMS [IEPEMEHHBIMU bubnmorexa LOK
P yMA TIep hitps://m.edsoo.ru/30731862
KaK MOJICNIb PEaTbHOM CUTYaIluu
CucreMa ByX HEJTMHEWHBIX
59 aBHEHUI C ABYMS [IEPEMEHHBIMU bubnnorexa [IOK
yp JIBYM . p https://m.edsoo.ru/8a6d5954
KaK MOJIENIb PEaTbHOM CUTYaIluu
60 Cucrema IByX HEJIMHEHMHBIX bubnmnorexa [JOK

YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

https://m.edsoo.ru/ce8950b3




KakK MOJCJIb peaﬂbHOﬁ CUTyallun

Cucrema HETMHENHBIX YPaBHEHUH ¢

bubnunorexa LIOK

61
rnapaMmeTpom https://m.edsoo.ru/dbd6342b
2 Cucrema HEIMHEWHBIX YPABHEHHI C bubnmnoreka HOK
ImapaMeTpoM https://m.edsoo.ru/60ebb1{3
63 CucreMa HeJIMHEHHBIX YPAaBHEHUM C bubnmnoreka HOK
rnapaMmeTpom https://m.edsoo.ru/40bd4935
64 [Ipocreiine HepaBeHCTBA C IBYMS bubmmoreka [JOK
IIEPEMEHHBIMU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
KonTponbhas padota no teme
" bubnuoreka [IOK
65 VYpaBHEHMsI, HEpaBEHCTBA U UX
" https://m.edsoo.ru/3fca3696
CHUCTEMBI
[TonsiTre yucnoBoit
bubnuoreka [{OK
66 nocienosarenbHocTu. KoHeunsle n
https://m.edsoo.ru/d5¢2560d
OECKOHEYHBIE TI0CTIEI0BATENbHOCTH
OrpaHnueHHas OCIeA0BaTEIbHOCTb.
bubmmoteka IIOK
67 MoOHOTOHHO BO3pacTaromas
https://m.edsoo.ru/74049546
(yObIBaro1Ias) MOCIEI0BATENBHOCTh
Crnioco0sl 3a1anus
63 MOCJIEOBATEIILHOCTH: ONTUCATEIIbHBIN, bu6mmoreka IIOK
TaOJIMYHBIH, C TOMOLIBIO (POPMYJIBL N- https://m.edsoo.ru/027a3fa4
ro YieHa, pEeKyppEeHTHBIN
69 Apudmernueckas U reoMeTpuyecKas bubmuoreka [JOK
Iporpeccuu https://m.edsoo.ru/ad57c055
70 Apudmernyeckas u reoMeTpudecKas bubmuorexa [IOK
porpeccuu https://m.edso00.ru/8017f902
71 CaoiicTBa 4eHOB apupMETHIECKON U bubnuoteka [JOK

T€OMETPUYECKON ITPOrPECCUit

https://m.edsoo.ru/fb577805




CBoiicTBa 4eHOB apu(PMETHIECKON U

bub6nmoreka [IOK

72
r€OMETPUYECKOUN MPOrPECCUid https://m.edsoo.ru/c79443ad
@opMyIibl N-ro 4jeHa
73 apu(pMETHIECKON U TEOMETPUICCKOM bubmorexa HOK
P . P https://m.edsoo.ru/b0l1a67a2
rporpeccuit
@opMyIIbI N-I0 YJIeHa
74 apu(METHUECKON U T€OMETPUIECKOI bubmorexa [IOK
P . P https://m.edsoo.ru/77dee84a
nporpeccuit
@opMyIIbI N-IO YjIeHa
75 apu(METHIECKON U TEOMETPUIECKOI bubmmorexa [IOK
P o R https://m.edsoo.ru/c72ef6bf
porpeccui
@opMyIibl CyMMBI IEPBBIX N YJIEHOB
76 apu(METHIECKON U TE€OMETPUIECKOI bubmmorexa [TOK
P . P https://m.eds00.ru/9492847
porpeccui
@opMyIbl CyMMBI MIEPBBIX N YJIEHOB
7 a I/IIzPI\ZIGTI/I‘{:CKoﬁ u FI;OMCT UYECKOU brbmmorexa [TOK
P . p https://m.edsoo.ru/e4c9ad63
MpOrpeccui
@opMyJIbl CYMMBI ITEPBBIX N WICHOB
78 a I/IIZPI\ZIGTI/I‘{Z(IJ\;I<OI>'I 51 rzOMeT UYECKOU brbmmorexa [TOK
P . p https://m.edsoo.ru/a594233e
MpOrpeccui
79 3ajaun Ha TIPOIICHTHI, OAHKOBCKHUE bubnunorexa LIOK
BKJIAJbI U KPEAUTHI https://m.edsoo.ru/38f5c6d2
20 3aaun Ha MPOLIEHTHI, OAHKOBCKHE bubnmnoreka [JOK
BKJIAJbl U KPEAUTHI https://m.edsoo.ru/64f7¢085
31 3aaun Ha MPOLIEHTHI, OAHKOBCKHE bubnuotexa [JOK
BKJIAJbl U KPEAUTEI https://m.edsoo.ru/c4a9eb67
2 3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE bu6nunorexa LIOK

BKJIaJbl U KPCAUTHI

https://m.edsoo.ru/e3f6d855




3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE

bub6nmoreka [IOK

83
BKJIAJbl U KPEAUTHI https://m.edsoo.ru/b19754bd
24 3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE bubnunorexa LIOK
BKJIAJIbI U KPEAUTHI https://m.edsoo.ru/bcf88abf
25 3a/1aun Ha MIPOLICHTHI, OAHKOBCKHE bubnmnoreka HOK
BKJIAJbl U KPEAUTHI https://m.edsoo.ru/ccfOd1fc
[IpeacraBnenue o CX0AUMOCTH
MOCJIeI0BATEILHOCTH, O
86 CYMMHUPOBAHUHU OECKOHEYHO bubmmorera [JOK
Y P . . https://m.edsoo.ru/d5895ad1
yOBIBAIOIIEH reOMEeTPUICCKON
MIPOTpeECCUu
[IpeacraBnenue o CX0AUMOCTH
MOCJIeI0BATEILHOCTH, O
87 CYMMHUPOBaHUHU OECKOHEYHO bubmmorexa [TOK
Y P . . https://m.edsoo.ru/133bae23
yOBIBaIOIIEH T€OMETPUIECKOM
MPOTPECCUU
88 Meroa MaremMaTHuecKo UH 1704 bubmmorexa [OK
A AV https://m.edsoo.ru/feb21fdd
89 Meroa MaremMaTHueCcKo UH 1704 bubmmorexa HOK
A AR https://m.edsoo.ru/a0dcf477
KonTponbhas pabota no teme
90 "UucnoBble TOCIEA0BATEILHOCTH U bubmorexa [IOK
nocel https://m.edsoo.ru/9e0dd430
MPOTPECCUH
o1 Kopens n-ii crenenu. CoiicTBa bubmuorexa [IOK
KOpHSI N-i CTENEHN https://m.edsoo.ru/6e5aSaf5
9 Kopens n-ii crenenu. CoiicTBa bu6muoreka [JOK
KOpHSI N-U CTENIEHU https://m.eds00.ru/b32c69{2
93 Kopens n-ii crenenn. CoiicTBa bubnuotexa [JOK




KOpHSI N-i CTeNeHU

Crenenb ¢ palliOHATbHBIM

https://m.edsoo.ru/0aa0c138
bubnunorexa LIOK

94 .. "
MoKa3aTelieM U €€ CBOMCTBA https://m.edsoo.ru/5325ca3a
95 Crenens ¢ palliOHATbHBIM bubnmnoreka HOK
IIOKa3arelieM U €€ CBOMCTBA https://m.edsoo.ru/4882d830
96 CreneHb ¢ pallMOHATbHBIM bubnmnoreka HOK
IOKa3aTeyieM U €€ CBOMCTBA https://m.edsoo.ru/53b617b8
ToxnecTBeHHBIE TpeoOpa3zoBaHUs
97 BBEIPAYKECHUH, COAEPKAIUX KOPEHD N-H bubmorexa HOK
P » COACPHal p https://m.edsoo.ru/ebad7498
CTEIIECHU
ToxnecTBeHHBIE TPpeoOpa3oBaHUs
98 BBEIPAKEHUM, COAEPKAINX KOPEHD N-H bubmorexa HOK
p ’ p p https://m.edsoo.ru/ca7892bc
CTENEHHU
ToxaecTBeHHbIE TpeoOpa3zoBaHUs
99 BBEIPAKEHUM, COAEPKAINX KOPEHD N-H bubmmorexa LHOK
P » COACPHaIll p https://m.edsoo.ru/bdf8871d
CTEIECHU
ToxaecTBeHHbIE TpeoOpa3zoBaHUs
100 BBIpa)KEHUM, COJIEPIKAIINX CTEIIEHD C bubmmorexa LHOK
P ’ P https://m.edsoo.ru/b13a49e9
palMOHANIBHBIM ITOKa3aTeIeM
ToxnecTBeHHBIE ITPe0OPaA3OBAHUS
101 BBIpA)KEHUUN, COJIE IZKaH_III)/IX CTEIleHb C bubmmorexa HOK
P » CONCP https://m.edsoo.ru/al18095d9
palMOHANIBHBIM ITOKa3aTeIeM
Kontponbnas paboTa mo teme
102 "CreneHb ¢ panimoHaJIbHBIM bubmorexa HOK
p” https://m.edsoo.ru/2a2ba4d9
oKa3aTelleEM
[ToBTOpenue u o6o6menue. Yncna u
bubnunorexa LIOK
103 BBIUHCIICHUS (3al1Ch, CPABHEHHE,

JNEUCTBUS C NEUCTBUTEILHLEIMA

https://m.edsoo.ru/07eea449




qucjiaMu, 4YucCJjioBas HpﬂMafI)

[ToBropenue u o6o0menue. Yucna u
BBIYMCIICHUS (3aIUCh, CPABHECHUE,

bubnunorexa LIOK

104
JNEUCTBUS C NEUCTBUTEILHBEIMUA https://m.edsoo.ru/69d23450
YHClIaMU, YHCIIOBas MpsiMast)
[ToBTropenue u o6o0menue. Yucna u
105 BBIUYHCIIEHUS (ITPOLIEHTHI, OTHOIIEHHUS bubmmorexa LIOK
pott ’ ’ https://m.edsoo.ru/facf7¢03
MIPOTIOPITUH )
[ToBropenue u 0o600menue. Yucna u
106 BBIUYHCIICHUS (IIPOLIEHTHI, OTHOIIECHHUS bubmmorexa LIOK
pot ’ ’ https://m.edsoo.ru/5d2df02d
IIPOIIOPLIHN)
[ToBTOpenue u 06obmenue. Ynucna u
107 BBIUMCIIEHUS (pEIlleHuEe 3a7a4 U3 bubmmorexa LIOK
. p A https://m.edsoo.ru/dadlae58
peaJIbHOM JKU3HU)
IToBropenue u o6o0mmenue. Yucna u
108 BBILII/ICECHI/I}I (petenue 3amay u3 brbmmorexa [TOK
. p a https://m.edsoo.ru/efa0e730
peabHOM JKU3HH)
[ToBTOpenue u 0606menue. Yucna u
bu6mmoreka IIOK
109 BBIUUCIICHUS (OKpYTJIEHUE,

MpUOIIKEeHNE, OLIEHKA)

https://m.edsoo.ru/5fd671b7

110

[ToBTOpeHme u 060OIIEHNE.
TexcToBble 3aaun (pernieHue
TEKCTOBBIX 33J1a4 apU(PMETHICCKHM U
anredpanvdeckuM crnocodamMm)

but6mmorekxa [IOK
https://m.edsoo.ru/a527aa4b

111

[ToBTOpeHme u 060OIIEHNE.
TexkcToBbIe 3a1aun (perieHne
TEKCTOBBIX 33J1a4 apU(PMETHICCKHM U
anredpandecKuM Croco0amMu)

bubnunorexa LIOK
https://m.edsoo.ru/75¢20ae0




112

113

114

115

116

117

118

[ToBTOpEeHME M 00OOIICHNE.
TekcToBble 3a1auu (penicHue
TEKCTOBBIX 33j[au apU(PMETUUCCKUM U
anreOpandecknuM Crioco0ammu)

[ToBTOpeHME 1 0000IIEHNE.
TekcToBbIe 3a7a4uu (pelICHHE
TEKCTOBBIX 33j[au apU(PMETUUCCKUM U
anreOpandeckuM Crioco0ammu)

[ToBTOpEeHME M 0OOOIICHNE.
TekcToBbIe 3a7aun (pelicCHHe
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM U
anreOpandeckuM Crioco0ammn)

[ToBTOpEeHME M 0OOOIICHNE.
TekcroBbie 3a1a4n (peuicHue
TEKCTOBBIX 33/1a4 apu(PMETHUECKUM U
anredpanvdeckuM crnocodamMm)

[ToBTOpEeHne u 06001IEeHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue aredOpanyecKux
BBIPQKEHUH, COJICPIKAIINX CTETICHb C
LEJTBIM TTOKa3aTeNeM )

[ToBTOpenue u o0oO0IIEHHE.
AnreOpandecKie BRIPaKSHHUS
(mpeobpazoBaHue areOpanyecKux
BBIPQKEHUH, COJICPIKAIINX CTETICHb C
EJTBIM TTOKa3aTeNIeM )

[ToBTOpenue u o6oO0IIEHHE.

AnreOpanuecKue BoIPAKCHHUS
(mpeoOpa3oBaHue anreOpandecKux

bub6nmoreka [IOK
https://m.edsoo.ru/f027¢68f

bu6nmoreka [IOK
https://m.edsoo.ru/a734595b

bubnuoreka [{OK
https://m.edsoo.ru/513c76d2

bubnunoreka LIOK
https://m.edsoo.ru/8fa2d2fb

bu6mmoreka IIOK
https://m.edsoo.ru/9336bac?2

but6mmorekxa [IOK
https://m.edsoo.ru/f6ab4fe5

but6mmoreka [IOK
https://m.edsoo.ru/b310ff9b




119

120

121

BBIPQXCHUH, COJIEPIKAIIUX CTETICHD C
LIEJIBIM TTOKA3aTeJIeEM )

[ToBTOpEeHME 1 000OIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXXEHUI, CoIepKaIuX
apudmeTHnuecKuil KBaIpaTHBIN
KOPEHb)

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAYKEHHI, COJIEpKALNX
apuMeTHIeCKU KBaIpaTHBIN
KOPEHb)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKECHUH, COAEPIKALNX
apruMeTUUECKUIN KBaIpaTHBIM
KOPEHb)

bub6nmoreka [IOK
https://m.edsoo.ru/adb80ce?

bubnuoreka [IOK
https://m.edsoo.ru/9a58e0a9

bu6nunorexa LIOK
https://m.edsoo.ru/253694c0
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123

124

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3zoBaHue LETBIX U IPOOHO-
palMOHALHBIX BBIPAXKCHUI)
[ToBTOpenue u o0oO0IIEHHE.
AnreOpandecKie BRIPaKEHHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palMOHAIBHBIX BBIPAXKCHUI)

[ToBTOpenue u o0oOIIEHHE.

bubnunorexa LIOK
https://m.edsoo.ru/7b3e4818

bubnunorexa LIOK
https://m.edsoo.ru/40178693

bubnunoreka LIOK




125

126

127

128

AnreOpanueckue BBIPaKESHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palOHaIbHBIX BBIPAXKEHUI)

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
paIMoOHATBHBIX BBIPAKECHUH )

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpanyecKue BhIpaKCHUS
(pa3noXeHue MHOTOYICHA Ha
MHOYHUTEJIH, B TOM YHUCIIE C
HCIOJIb30BaHUEM (hOPMYIT
COKPALIEHHOI'0 YMHOXKEHMUSI)

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(paznmoxeHne MHOTOYJICHA Ha
MHOKHTEJIH, B TOM YHCIIE C
WCIIOIb30BaHuEM (popMyit
COKPAIIEHHOT'O0 YMHOEHHSI)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(pa3noxxeHne MHOTOWICHA Ha
MHOXHUTEIN, B TOM YHUCJIC C
WCIIONh30BaHueM (popMyit
COKpAIIEHHOT'O0 YMHOKEHHSI)

https://m.edso0o.ru/9df99942

bub6nmoreka [IOK
https://m.edsoo.ru/16908ac9

bubnuoreka [{OK
https://m.edsoo.ru/b48b9936

bu6nmorexa LIOK
https://m.edsoo.ru/5d8634a7

bubnunorexa LIOK
https://m.edsoo.ru/701612f

129

[ToBTOpenue u o0oO0IIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(MozenupoBaHue ¢ TOMOIIbIO
(hopMys peaTbHBIX MPOIECCOB U

bubnunorexa LIOK
https://m.edsoo.ru/ae95599




SIBJICHUH)

130 @yHKIMH (IOCTPOEHUE, CBOMCTBA | Bu6mumoteka [JOK
M3YYEHHBIX (DYHKITHIN) https://m.edsoo.ru/02a630e0
ITosTOpenue n 06061eHEe. DYHKIIMN

131 (nmoct I())eHI/Ie CBOP'IC’II:I]-:a u3 el}{zm])l( 1 bubmmorexa [TOK

p . v https://m.edsoo.ru/5ca24756
yHKLHiH)
IToBTOpenue u 00061IeHne. PYHKIINU
132 (nmoct I())eHI/Ie CBoﬁc:f;a u3 eI}{IEBII;I( 1 bubmrorexa LIOK
P . ’ ya https://m.edsoo.ru/601abaca
yHKLHiH)
IToBTOpenue u 00061eHne. PYHKIINU
133 ( a(bI/II:leCKOG emeljile aBH};I:{I/II;I u 1 bubmmorexa [IOK
P p yp https://m.edsoo.ru/laee55da
UX CHCTEM)
IToBTOpenue u 06061eHEe. DYHKIUN
134 ( a(pnpqecxoe emeljf/le aBH};II{{I/II;I " 1 buomorexa LIOK
P p yp https://m.edsoo.ru/147cbdaf
HX CHCTEM)
bu6mmoreka IIOK

135 HroroBas koHTpoNbHas paboTa 1 hitps://m.cdsoo.rw/f2692060
IToBTOpenue u 00001meHne. PyHKIMN

136 (Mo leI/I OBaHME eaHJIILHHx o 1 bubmorexa HOK

AeHp p https://m.edsoo.ru/a0a0aded
MIPOLIECCOB)
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJILHOU ITPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Hucna u BBIYUCIEHUS
11 BbinonHATe, coueTas yCTHblE€ M IHCbMEHHBbIE NPHEMBI, apu(pMETHYECKHE
’ JEHCTBUS C pallMOHATIbHBIMU YU CIIAMU
HaxonuTh 3HaueHHsI YHMCIOBBIX BBIPAKEHUH, NPUMEHSTH pa3sHOOOpa3HbIE
1.2 CcrocoObl W TPUEMBI BBIYUCICHHUS 3HAYCHUU JAPOOHBIX BBIPAKCHHH,
coJepKanmx 0OOBIKHOBEHHBIE U JECATUIHBIE IPO0H
[lepexoauth OT OHOW (OPMBI 3aIIUCH YHCET K JIPpyroil (mpeoOpa3oBHIBATH
1.3 JNECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ICCATUIHYIO JPOOb )
1.4 CpaBHUBATH U YIOPAJOYNBATH PALIMOHAJIBHBIE YNCIIA
1.5 OKpyriaTh yncia
BBINONHATP NPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCIEHUH, OLEHKY
1.6 3HAQUYEHUM YKCIIOBBIX BBIPAXKEHHI. BBINOIHATH NEUCTBUS CO CTENEHSIMU C
HaTypaJIbHbIMH I10Ka3aTeNIMU
17 [IpuMeHATh  TpHU3HAKK ~ JEIMMOCTH, Ppa3JIO)KEHHE Ha  MHOXHUTEIU
’ HaTypaJIbHBIX YUCEIl
Pemarb mpakTHKO-OPHUEHTHPOBAHHBIE 3a/layM, CBA3aHHBIE C OTHOIICHHEM
13 BEJIMYMH, IPONOPLUUOHATIEHOCTHIO BEJIMYMH, IPOLIEHTaMH,
' MHTEPIIPETUPOBATh PE3YJIBTAThl PEIICHUS 3a7ad C Y4ETOM OTPAaHUYECHHH,
CBSI3aHHBIX CO CBOICTBaMHU pacCMaTpUBAEMBIX OOBEKTOB
2 Anrebpanyeckue BbIpaXeHHs
1 Hcnonb30BaTh anredpandyeckyro TEPMUHOJIOTUIO M CUMBOJIUKY, TIPUMEHSTh
’ e€ B IIpoliecce OCBOCHUS y4eOHOro MaTepuaa
29 Haxonuth 3HaueHHs] OyKBEHHBIX BBIPDOKEHUN IPH 3aJaHHBIX 3HAYEHUSX
' HIEPEMEHHBIX
)3 BomonusaTe  npeoOpa3oBaHMs — LEIOr0  BBIPAKEHHS B MHOTOWIEH
' MPUBEIEHNEM NOJIOOHBIX CIaraeMbIX, pAaCKpPhITHEM CKOOOK
24 BBINONHATE YyMHOXXEHME OJHOYJIEHA HAa MHOTOYWIEH M MHOTOWIEHa Ha
’ MHOT'OYJIEH, TPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBbI U KBaJipaTa pasHOCTH
OcylecTBISITh pa3joKEHWE MHOTOUYIEHOB HAa MHOXHUTENIHW C IMOMOIIbIO
2.5 BbIHECEHHS 3a CKOOKHM OOIIEro MHOXKHUTEJNS, TPYIIUPOBKH ClaraeMbiXx,
npuMeHeHHs (GOopMYIT COKPALIEHHOTO YMHOKEHUS
2.6 [TpumensiTh mpeoOpa3zoBaHKsl MHOTOUWIEHOB Ul PEIICHUs Pa3INYHbIX 3a/1a4




U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAILHON IIPAKTUKU

Hcmonp30BaTh CBOMCTBA CTEICHEH C HaTypajJbHBIMU IIOKA3aTCIIsIMU  IJId

27 peoOpa3oBaHus BHIPAKEHUI
3 VYpaBHEHUs U HEPABEHCTBA
Pemate nuHENHBIE YpaBHEHHsI C OJHOM IEPEMEHHOMW, IIPUMEHSs IpaBUIIa
3.1 nepexojia OT MCXOJHOTO YpaBHEHHUSI K paBHOCWIbBHOMY emy. [IpoBepsTsb,
ABJIETCS JIU YUCIIO KOPHEM YpaBHEHUS
39 [TpumensTh rpaduyeckue METOJbI IPU PEUICHUH JIMHEWHBIX YpaBHEHHH U
’ WX CHCTEM
13 [TonGupate npuMepsl Map 4YHCEN, SBISIOIIUXCS pPELUICHHEM JHMHEWHOTO
’ YPaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JITUHEWHOTO YpaBHEHUS C
34 IBYMsI TIGPEMEHHBIMH, TIOJB3YSICh TpaduKOM, TPHBOIUTH MPHUMEPHI
pelIeHUs] ypaBHEHHS
35 Pemars crucrtempl ABYX JIMHEHWHBIX YpPaBHEHUH C JIByMsSl NEPEMEHHBIMHU, B
’ TOM YHCIIE TpapUIECKH
CocraBiaTh W pewiaTh JUHEHHOE YPABHEHUE WM CHUCTEMY JIMHEHHBIX
3.6 YpPaBHEHUH MO YCIIOBUIO 33Ja4yM, MHTEPIPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4i MOJTYYEHHBIN pe3yabTaT
4 Koopaunats! u rpaduku. @yHkuun
H300paxaTh Ha KOOPIMHATHOW TMPSAMON TOUYKH, COOTBETCTBYIOIIUE
4.1 3aIaHHBIM ~ KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3aIlUCHIBATH
YHCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 OtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJUHATaM
4.3 Crtpouts rpaduku muHeHHbIX QyHKIHi. CTpouTth rpaguk GyHKIUU y = [X|
OnuceiBaTh C MOMOIIBI0 (YHKIMA WU3BECTHBIE 3aBHCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMs, paCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOIUTENILHOCTbD, BpeMsl, 00bEM paboThI
4.5 Haxoauth 3HaueHue GyHKIMH 110 3HAYSHHIO €€ apryMeHTa
[Tonumats rpaguueckuii cnoco0® mpeacTaBiIeHUs U aHalIu3a WH(GOpMaLUH,
4.6 U3BJIEKATh W UHTEPIPETUPOBaTh HMH(OpPMALMIO M3 TpapUKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEMN
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpoBepPsieMOro .
0o0pa3oBaTeIbLHON NPOrPaMMbl OCHOBHOI'0 00111ero 00pa30BaHus
pe3yJbTara
1 UYucna v BBIYUCICHUS

1.1

Hcmonp30BaTh HadaJbHEIC MNpEaACTaBJICHUA O MHOXCECTBC JleﬁCTBI/ITeJIBHBIX




qyucen Ui CPAaBHEHMs, OKPYIJIGHUS M BBIUMCICHUH, HU300pakaTh
JICUCTBUTEIIbHBIC YMCIIa TOYKAMHU HAa KOOPJAUHATHOU MPSIMOi

1.2

[TpumeHsTh TOHATHE aApU(METHUYECKOTO KBaJIPaTHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, HCHOJB3ysd NpU HEOOXOAMMOCTH KAJIBKYIATOP,
BBINOJIHATh TPEOOpPa3OBaHMsI BBIPAKCHUH, COAEPXKAIIMX KBaJpaTHbIC
KOPHH, UCIIOJIb3ysl CBOMCTBA KOPHEHN

1.3

Hcronp30Bath 3amucH OONBIIMX W MAJIBbIX YHCEN C MOMOIIBIO TECITHYHBIX
npobeii u creneneit yucna 10

AnreGpanyeckue BbIpaKeHHs

2.1

22

23

[IpuMeHATh TOHSATHE CTENEHH C IEeJIbIM I[OKa3aTesieM, BBINOJIHATh
npeoOpa30BaHUsl BRIPAXKEHUHN, COJIepKAIIUX CTEIEHHU C IEJIbIM MOKa3aTeIeM

BBINONHATE TOKIECTBEHHBIE MTPEOOpPa30BaHUs PAllMOHAIBHBIX BBIPAKCHHI
Ha OCHOBE MpaBWJI ACWCTBUH HAJ MHOTOWIEHAMH M alrcOpamdeCKUMH
JIPOOSIMU

PacknanpiBaTh KBa,Z[paTHBIfI TpéX‘IJ'ICH Ha MHOXXUTCIIN

24

[TpumensTh IpeoOpa3oBaHusl BBIPAKEHUHN JUIsl PELEHUS Pa3IMYHbIX 3ajay
13 MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKU

ypaBHeHI/IH 1 HCPAaBCHCTBA

3.1

Pemate nuHEHbIE, KBaJpaTHBIE YPABHEHUs U PALMOHAJIBHBIE YPABHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMU

3.2

33

34

[TpoBOIUTH MPOCTEHIIINE UCCIICIOBAHUS YPABHEHUI U CHCTEM YPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaprUecKuX MpeaCTaBIeHUN (yCTaHABIMBATS,
HMECT JIM YPaBHCHHUC HIJIM CHCTCMaA ypaBHeHI/Iﬁ peumicHud, €CJIM UMECT, TO
CKOJIBKO, U TIpOYee)

[TepexoauTh OT COBECHON (OPMYIHMPOBKM 3aj1aud K e€ anredpandeckoi
MOJICJIA C IIOMOLIBIO COCTABJICHWS YPABHEHUs WIM CHUCTEMbl YPaBHEHHU,
WHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJa4d IOJYYECHHBIN
pe3yibTaT

IIpuMeHATH CBOMCTBA YHCIIOBBIX HEPAaBEHCTB [l CPAaBHEHMS, OLEHKH,
peuiarb JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM U HUX CUCTEMBI,
JaBaTh TpapUUecKyl0 WIUIIOCTPAIMI0 MHOXECTBA PEIIEHUN HEpaBEHCTBA,
CHUCTEMBI HEPABEHCTB

OyHKIMU

4.1

[Tonumath U UCTIONB30BATh (PYHKIIMOHAIBHBIE TIOHATUS U A3BIK (TEPMHHBI,
CUMBOJINYECKHE O0O3HAuU€HUs), ONpPENENSITh 3Haue€HUue (QYHKIHH IO
3HAYEHUIO apTryMEeHTa, ONPeAENsATh CBOWCTBA (YHKIMU O €€ TpaduKy

4.2

Ctpouts rpaduku dJIeMEHTApHBIX QYHKIIMA BHJIA:
y=k/x




kix

, Yy =X%, y = x* y = [X|, onuCchIBaTh CBOHCTBA YHCIOBOW (YHKIHMH TIO €€

rpaduxy

9 KJIACC
Kona .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NPoOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHUsA
pe3yjabTara
1 Yucna v BEIUUCICHUS
1.1 CpaBHUBATH U yIOPSAI0YNUBATH PALIMOHATIBLHBIC U UPPAITHOHATIBHBIC YHCIIA
BeimonHAT  apudMeTHYECKUe JEHCTBHUS C PalMOHAIBHBIMH YHCIIAMH,
1.2 coyeras YCTHbIE U IIMCbMEHHbIE MPUEMBI, BBINOJHATH BBIYUCICHUS C
HMppanyoHaJIbHbIMU YUCIIAMHU
13 HaxonuTe 3HaueHHs cTENeHEW C MLENbIMU IIOKA3aTelsIMU U KOPHEH,
’ BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUN
14 OKpyriaTh JIEUCTBUTEIIbHBIC YHCIA, BBIMIOJHATh MNPUKUAKY pe3yiabTara
' BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKECHUN
2 VYpaBHEeHUS 1 HEpABEHCTBA
)1 Pemate nuHelHbIE M KBaJapaTHbIC YpaBHEHUsS, YPaBHEHUS, CBOMISIIMECS K
HUM, TIPOCTEHIINE JPOOHO-pAIlMOHATBHBIE YPAaBHEHUS
Pemate cuctembl IBYX JMHEWHBIX YPAaBHEHUH C JIByMsI NE€PEMEHHBIMHU U
2.2 CHUCTEMBbI JBYX YypaBHEHHH, B KOTOPBIX OJHO YypaBHEHHE HE SBJISETCS
JIMHEHHBIM
Pemarp TekcTOBBIE 3amauM anreOpayecKuM CIOCOOOM C TOMOIIBIO
2.3 COCTAaBJICHUSl YPaBHEHUs WJIM CHUCTEMBl JABYX YpPaBHEHUU C JByMs
epeMEHHBIMHU
[IpoBoaUTH MpOCTEHIIINE UCCIIEI0BAHNS YPABHEHHUI U CUCTEM YPaBHEHUH, B
24 TOM YHCIEe C NpPUMEHEHUEM TpadUUecCKUX MpPENCTaBICHUN (Hampumep,
' YCTaHaBIMBATh, UMEET JIU yYPABHEHHE WIIM CUCTEMa YPABHEHUMN pPEIICHMS,
€CJIK UMEET, TO CKOJIBKO)
Pemarte nuHelHbIE HEpPaBEHCTBA, KBaJpaTHBICE HEPABEHCTBA, M300pakaTh
2.5 pelIeHNEe HEPABEHCTB HAa YKCIOBOM NPsIMOM, 3amUChIBATh PEIICHHE C
IMOMOIIILIO CUMBOJIOB
Pemate cucTeMbl JTMHEHHBIX HEPaBEHCTB, CHUCTEMBl HEPaBEHCTB,
26 BKJTFOYAIONME KBAJAPATHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMBI
' HEpPaBEHCTB Ha YHCJIIOBOW MPSIMOMW, 3aMUCHIBATh pEIICHHUE C TTOMOIIBIO
CHMBOJIOB
2.7 Hcrnonb30BaTh HEpABEHCTBA IIPU PEIICHUH PA3JIMYHBIX 3a/1a4




OyHKIUU

PacriosnaBath (yHKIMHM M3y4eHHBIX BHUIOB. [lOKa3plBaTh CXEMAaTHYECKH
pacroyio’)keHre Ha KOOPIMHATHOM IIOCKOCTH TpaduKoB (PYHKIUI BHIA:

3.1 y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTHM OT 3HAUYCHUM
K03 PHUIIMEHTOB, ONUCHIBATH CBOMCTBA ()yHKIIUIA
30 [Toka3piBaTh CXEMATHUYECKH PACIOJIOXKCHHE HA KOOPAMHATHON IUIOCKOCTH
' rpadukoB GpyHKuui Buga y = VX, y = |X| ¥ ONUCHIBaTh CBOMCTBA (QYHKIIUI
13 CrtpouTh ¥ M300pakaTh CXEMaTHYECKU TpapUKU KBAJIPATHUYHBIX (YHKIIUH,
’ OIKCHIBATH CBOWCTBA KBAIPATUYHBIX (DYHKIIHIA 110 UX TpaduKam
34 Pacnio3naBaTth KBaipaTHUHYIO QYHKITUIO TTO GOpPMYJIE, MPUBOAUTH MPUMEPHI
' KBAJIPATHYHBIX (DYHKIUI U3 pealbHOU KU3HU, PU3UKU, TEOMETPUN
4 Apudmerndeckas 1 reOMETpUIECKast IPOTPecCcuu
41 Pacnio3HaBaTh apu(METHUYECKYI0O M TEOMETPHUYECKYIO IPOTPECCHH TIPH
' pasHBIX CII0CO0ax 3aJaHusl
BBIMONHATE  BBIYMCICHUS C HWCHOJB30BaHUEM (QOpPMYNI n-rO  4iIeHa
4.2 apu@MeTUYecKOil M TEeOMETPUYECKOM MpOorpeccui, CyMMbl NEpPBBIX N
YJICHOB
43 W300pakaTh YJICHBI TOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
' IUTOCKOCTH
Pemate 3amaun, CBS3aHHBIE C YHCIOBBIMHU ITTOCIIEAOBATEILHOCTSIMHU, B TOM
4.4 YHCIe 33aJaud M3 PeabHOM JKM3HU (C HCIIOJIb30BAaHHEM KaJIbKYJISATOPA,

U (PPOBBIX TEXHOJIOTHIN)




IHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna u BBIYUCICHUS
JpoOu 0OBIKHOBEHHBIE U AECATHUYHBIC, IEPEXO OT OJHOU (hopMBbI 3anucu apodeit
1.1 K apyrou. IloHsaTue pannoHanbHOro 4ucia, 3alKuch, CPaBHEHUE, YIIOPSIOYUBAHNE
palOHaIbHBIX YUCEI
12 Apudmerndecknue IeHCTBUS € palMOHAIBHBIMM uuciIaMu. Pemienue 3amau w3
’ peaybHOM MPAKTHKH HA YaCTH, Ha Ipoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeZeleHHe, Ipeodpa3oBaHue
’ BBIPa)KEHUI1 Ha OCHOBE OINpEIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IpouieHThl, 3anUCh MPOLIEHTOB B BUJE ApOOM U poOM B BHUJE NMPOLEHTOB. Tpu
' OCHOBHBIE 33/1a41 HA MIPOLICHTHI, PEIICHHE 3aa4 U3 PEaJIbHON IPAKTUKH
s [IpuMeHeHrEe NPU3HAKOB IEIMMOCTH, Pa30kKEHUE HA MHOKUTEIN HaTypaJlbHbIX
' yucell
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas NpONOPLUOHAIBHOCTH
2 AnrebpanuecKue BRIPAKCHHS
1 IlepeMeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAXKECHHUS C IEpeMeHHOW. JlomycTumele
’ 3HAYEHUS IEPEMEHHBIX
29 [IpencraBnenne 3aBUCUMOCTH MEXKAY BEIMYMHAMH B  BHIE  (HOpMyIBL
' Beoruncienus mo gpopmyinam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
)5 Opnounenbl u MHorowieHbl. CreneHb MHorowieHa. CrokeHue, BBIYUTAHUE,
' YMHO)KEHHE MHOTOUJICHOB
’6 @opMybl COKpAIIEHHOTO YMHOXCEHMSI: KBagpaT CYMMBl M KBaJgpaT Pa3HOCTH.
’ Popmyna pa3HOCTH KBaJpaToB. Pa3noxeHne MHOrOWIEHOB HA MHOXKUTEIN
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUS, IpaBWJa IpeoOpa3oBaHMUs  ypaBHEHHUS,
PaBHOCHJIBHOCTb YPaBHEHUM
32 JIuneliHoe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
’ YPaBHEHHS, PELLICHUE JIMHENHBIX YPAaBHEHUM
13 CocraBieHne ypaBHEHMH MO YCJIOBUIO 3aayd. PelieHne TEeKCTOBBIX 3a1ay C
) HIOMOILLIO YPaBHEHUI
34 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema AByX JINHEWHBIX YPaBHEHUM C JIByMs NEpEeMEHHbIMH. Pernienue cucreM
3.5 YpaBHEHMI CIOCOOOM MOACTAaHOBKH. Ilpumepsl perieHus TEeKCTOBBIX 33/ad C

MIOMOUIBIO CUCTEM YPaBHEHHUI




Koopaunats! u rpaduku. OyHkimm

4.1 Koopaunara Touku Ha nmpsiMoi
49 Hucnossle NPOMEXKYTKH. PaccTossHue Mexzay IByMs TOYKAMHM KOOPAMHATHOMN
' pAMOI
43 [IpsmoyronpHas cuctema KoopauHat, ocu Ox u Oy. AGcrycca U OpANHATA TOYKU
' Ha KOOPAUHATHOM IIIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHBIX (opmynamu. YreHue rpa@UKOB peabHBIX
’ 3aBHCHMOCTEH
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CBoricTBa QyHKIHIA
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk GyHKINU y = [X|
4.7 I'padpuaeckoe pereHne IMHEHHBIX YPABHEHUH H CUCTEM JIMHEHHBIX YPaBHCHHM
8 KUIACC
Kona IIpoBepsieMblii 3JIeMEHT COAECPKAHUS
1 Uucna v BBIYUCICHUS
11 KBanpatuslii kopenb u3 uucna. [loHsatue 00 UpPpaLMOHATBEHOM YUCIIE.
' JlecaTHYHBIC TPUOJIMKESHUST MPPALMOHATBHBIX YHCEIT
CpoiicTBa apuMeTHYECKUX KBaJpaTHbIX KOPHEM U UX MpPUMEHEHHEe K
1.2 MpeoOpa30BaHUI0 YHUCIOBBIX BBIPAKEHUN U BBIYUCICHUAM. J[leficTBUTENbHBIC
yucia
1.3 Cremnens C 1e7IbIM TIOKa3aTesieM U e€ cBoiicTBa. CTaHmapTHas 3alKch Ynuciia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpaTHslil TpEXUiieH, pa3IoKEHUE KBAPAaTHOTO TPEXUWIEHA HA MHOKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpandeckoi 1poodu
2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeIeHUe anredpandeckux Ipooei
24 PanmonanbHble BEIpayKeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, (opMmysa KopHEHl KBaJpaTHOTO ypaBHeHHus. Teopema
' Buera
32 Pemenue ypaBHeHUH, CBOAAIIMXCA K IMHEHHBIM M KBAaJPaTHBIM
3.3 [Ipocreiimume qpoObHO-pallOHAIbHBIE YpaBHEHUS
I'paduueckas uHTEpHnpeTanuss ypaBHEHUH C JByMs IE€PEMEHHBIMH M CHUCTEM
34 JMHEWHBIX YpPAaBHEHUN C JBYMs IepeMeHHbIMHU. [IprMepsl pemieHus cucreM
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3a/au allreOpandeckuM crocoOom
3.6 YucnoBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaBseHcTBO ¢ 01HOM ITEpEMEHHON




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHble HEPABEHCTBA C OJJHON NEPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 ITonarue ¢ynkuuu. OGIacTb ONpeNeNeHUs] U MHOMKECTBO 3HAUCHWH (YHKLUU.
’ CrniocoObl 3a1anust GyHKITUN
4.2 I'padux ¢pynkuuu. UreHue cBOMCTB GyHKINU 1O €€ TpaduKy
43 [Tpumeps! rpadukoB PyHKIUH, OTPAXKAIOMIUX PeaTbHBIE TPOIIECChI
44 OyHKIMM, ONHUCHIBAIOIIME MPSIMYHO U OOpaTHYH IPONOPLUUOHATIbHBIE
’ 3aBHCHMOCTH, X IpaduKu
4.5 OyHKIUU y =x7 y = x?
4.6 Oynkmun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUI
9 KNIACC
Kon IIpoBepsiemMblii 31eMeHT coAepKAHUA
1 Hucna u BBIYUCICHUS
11 PanyonanbHbple 4Kciaa, MPpalUOHANbHBIE 4YHCIA, KOHEYHble M OECKOHEUHbIE
’ JecATUYHbIE Jpoou
MHOKecTBO JEHCTBUTENBHBIX 4YMCEN, JCHCTBUTENbHbIE YHClIa KaK OECKOHEUHBIE
12 JecsITUUHble J1poOu. B3anMHO O/IHO3HAYHOE COOTBETCTBUE MEX]Y MHOXKECTBOM
' NEHCTBUTENBHBIX YHCET U KOOpAWHATHOW mpsiMod. CpaBHEHHE IEHCTBUTEIbHBIX
qucel
1.3 Apudmernueckue I1eMCTBUS C ICUCTBUTEIHLHBIMH YHACTAMHU
W3mepenusi, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpYXKAlOIIEro MHpa,
14 JUTMTENILHOCTh TIPOLIECCOB B OKpyskatoimeM wmupe. [IpubmmkéHHoe 3HaueHue
’ BEJIMYMHBI, TOYHOCTh MNpuOMKkeHus. OkpyrieHue uucen. [Ipukuaka U oOreHKa
PE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON TEPEMEHHON
22 JIuneliHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM
2.3 KBagparHoe ypaBHeHue. Pemienre ypaBHeHNH, CBOAAIIMXCS K KBaJIPAaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pellleHHs YpaBHEHHUW TPETbEH U 4YETBEPTOMN
’ CTETIEHEN Pa3JI0KEHNEM Ha MHOKUTEIN
2.5 Pemenne npoOGHO-paliOHaNIbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk




2.8

Pewrenne cucreM ABYX JIMHEWHBIX YPABHEHHUU C IBYMS [IEPEMEHHBIMU

Pemenue cucrtem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEHWHOE, a IPYyroe — BTOPO

2.9
CTENEHU

2.10 I'paduaeckas uHTEpIPETALMS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

2.11 Pemennie TeKCTOBBIX 33729 areOpandecKuM crmocooom

2.12 UucnoBbie HEPABEHCTBA U UX CBOMCTBA

2.13 PemreHne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHON

2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOM

2.15 KBagparusie HepaBeHCTBA

516 I'padmueckas wuHTepHpeTanusi HEPaBEHCTB W CHCTEM HEPAaBEHCTB C JABYMS
' epEMEHHBIMU
3 OyHKIMH

31 KBagpatuunas Gynkius, e€ rpaduk u coiictea. [lapaGona, KOOpAUHATH BEPIIMHEI

napaboIIbl, 0Ch CHMMETPHUH MapadoIbl

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

33 I'paduku QyHkimit y=k/x, y = x° 1 UX CBOHCTBa

34 I'paduku QyHKUMi , 1 UX CBOWCTBA
4 YucnoBble OCIE10BATEIBHOCTH

41 Omnpenenenre u CrnocoObl 33JaHUS YHUCIOBBIX IOCIENOBaTeNbHOCTEH. 3amaHue
' MOCIIEI0BATEIBHOCTH PEKYPPEHTHOM popmynoit u hopMyIoil n-ro uaeHa

40 Apudmernuaeckas nporpeccusi. Dopmyisl n-ro WieHa apupMETHIECKON IPOTPECcCui,
' CYMMBI [IEPBBIX /1 YICHOB

43 I'eomeTpuueckas nporpeccus. @opMyIibl n-ro 4jeHa T€OMETPUUYECKON Mporpeccuw,
' CYMMBI NIEPBBIX /1 YICHOB

44 N300pakeHune 1wieHOB apu(pMETUIECKON 1 T€OMETPUUECKO Mporpeccuii ToukaMu Ha
’ KOOPAMHATHOM IUIOCKOCTH. JIMHENHBINA U DKCIIOHEHIMAIBHBIN POCT

4.5 Cno’xHbIe MPOLIEHTHI




HNPOBEPSAEMBIE HA OI'D IO MATEMATUKE TPEBOBAHHUSA K
PE3YJIBTATAM OCBOEHHS OCHOBHOH OBPA3OBATEJBHOM
IHHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUSA K NPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHIATUSAMU: MHOXECTBO, IIOJIMHOXECTBO, OIEpaluu
HaJl MHOXECTBAMM; YMEHUE ONEePUPOBATh MOHATUAMU: Ipad, CBSI3HBIN rpad,
JIepeBO, LUKJI, IPUMEHATh UX IPH PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe MPEACTAaBIEHWE MHOXKECTB [UIsl OINKCAaHUS pealbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyU4eOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACIICHHUC, daKCHOMa, TCOPEMa,
J0Ka3aTCJIbCTBO, YMCHUC PpacCiio3HaBaTb HUCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPHUMCPLBI MW  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKA3bIBaHUH

YMmenue OIICpHUPOBATHL IIOHATUAMU: HATYpaJIbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YMCJIO, JIEIUMOCTh HATYPAJIbHBIX UMCEN, IPU3HAKU JEIUMOCTH,
[[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOb,
CTaHJAPTHBIA BHJI YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALUOHAIBHOE YHUCIIO,
apu@MeTHUYeCKUi KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucCiiaMd, CpaBHUBATh W YIOPAAOYMBATHL 4YHCJIAa, HNPCACTABIATH 4YHCJIA Ha
KOOPIMHATHON MPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JeNaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh IOHATUAMM: CTEIIEHb C LENbIM II0Ka3aTelleM,
aprudMeTHUeCKUil KBapaTHbIM KOPEHb, MHOTOUIEH, ajaredpanydeckas Apoos,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTemeHH OoJblie
€VHMIIBI; YMEHHUE BBINOJHATH pacd€rbl 1Mo ¢opmynaM, npeoOpazoBaHUs
LENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHSMH,
pa3I0KEHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U pa3HOCTH

YMeHne OonepupoBaTh MOHATHSAMHU: YHCIOBOE DPABEHCTBO, YPABHEHHUE C
OJIHOW TIEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pellaTh JIMHEHHblE W KBaJpaTHble ypaBHEHUS, JApPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOW, CUCTEMBI JIBYX JIMHEMHBIX
ypaBHEHMI, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
paloOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pelIeHUN 3a1ay U3 JIPYruxX MpPEeIMETOB M IPAKTHUYECKUX 3a7a4; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO NPAMYIO U KOOPAWHATHYIO IUIOCKOCTBH IS
M300pakeH!sl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKUHH, HYIA
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,




yObIBaHUs, HauOOJIbIIee W HaWMEHbINEe 3HA4YCeHUs (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSIMHU: TIpsSMas MPOMOPIHOHAIBHOCTh, JIHHEWHAs
byHkuus, KBaapaTHyHas (QyHKIUS, oOpaTHas MPONOPIMOHAIBLHOCTD,
napaboJa, runep0oia; yMeHHEe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu IS ONPENEJICHUs] CBOWCTB TMPOIIECCOB M 3aBHUCHUMOCTEH, IS
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIpaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudMeTnyecKas
U TeOMEeTpUYEecKass MPOrpecCMd; YyMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JPYIHX YYEOHBIX MPEIMETOB M PEaTbHOM
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCJIE Ha MPOLEHTHI, O U
4acTH, JABWXKEHHE, paboTy, LIEeHy TOBAPOB M CTOMMOCTb IOKYIIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIEHOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBAOI0I00HOCTb MOJTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, Mpsmast, JIyd,
JOMaHasi, Yrojl, MHOTOYTOJIbHHK, TPEYTOJbHHK, paBHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, PSIMOYTOJIbHUK, KBAIPaT, TPANCIH; OKPYKHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYypaMH; yMEHHUE
pewmiath 3a/7a4M, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, HA HaXOXKJAECHUE
reOMETPUUECKUX BEIMYUH C NPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (QUIyp H
¢bakToB

10

11

12

YMeHue omnepupoBaTh HOHSTHUSMHM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh NPSIMBIX, yroOJI
MEXy MPSIMBIMH, NIEPIEHANKYISIP, HAKIIOHHASA, IPOEKIHs, mojodue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUsS OTHOCUTENBHO TOYKH MU MPSIMOIi;
YMEHHE paclo3HaBaThb paBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
NapaJuIeIbHOCTD U NIEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMeHne ornepupoBaTh MOHATHUSMHU: JJIMHA, PACCTOSHHE, Yroji (BEIHMYMHA
yrila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE PUMEHSTh
dbopMyITBI TIEpUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, JITHHBI OKPY>KHOCTH U
wiomaau Kpyra, oObeMa NPSMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyrosbHuKa, Teopemy Iludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIAAe

Ymenue  u3zo0pakaTb  IJIocKue  GUIypel W HMX  KOMOMHAaIuu,
IPOCTPAaHCTBEHHBbIE (QUIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIbBHOMY
OITMCAaHHIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOP/AMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpa Ha
YHUCJIO, CKaJIAPHOE TMPOU3BEJICHUE BEKTOPOB; YMEHHUE HCIOJIb30BATh
BEKTOPHI U KOOPAMHATHI JIJISl MIPEACTABJICHUS JAHHBIX M PEIICHUs 3a]ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIMIIBI, cpeiHee apuMeTHuIecKoe, Mearana, HanooJIbIIee U HAMMCHbIIIEE
3HAUEHMs,  pa3Max  4YMCIOBOro  Habopa;  yMEHHME  M3BICKATh,
MHTEPIPETHPOBATH U MPEoOpPa3OBbIBaTh WHPOPMALINIO, TIPEACTABICHHYIO B
TaONMIIAX ¥ Ha JUarpaMmmax, OTPaKAroI[yl0 CBOWCTBA M XapaKTEPUCTUKH
peaNbHBIX TPOLECCOB W SBJICHHI;, YMEHHE pAaclo3HaBaTh H3MEHUYUBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHATUAMU: CIy4dallHBIH ONBIT  (CIydyailHbIN
OKCIIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIl  HMCXO.)
CJIy4alfHOr'O OIIbITa, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE
HaXOJUTb BEPOATHOCTH CIIy4aiHBIX COOBITHI B OIIBITAXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHHME pellaTh 3a/lauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa M € HCHOJIb30BAHHUEM IIpaBHUJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXaloIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOIXOASAIINNA U3YyUEHHBIH METOJ JUIsl peUIeHMsl 3aauu,
IIPUBOAUTH NPHUMEPbl MAaTEMaTH4YECKHUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKW3HHM, PAaCIO3HABAaTh NPOSBIICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNIbTATHI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IIPUBOAMUTH IPUMEPHl MAaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eJIMMOCTH IEIbIX YUCET
12 OOBIKHOBEHHBIE M JECSATUYHBIE IPOOU, MPOLEHTH, OCCKOHEUHbIE MEPUOIUYECKUE
npobu
1.3 PanmonanbsHele uncia. ApupmMeTnueckue onepanuy ¢ palioHaIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YnClia. APpU(PMETHIECKHUE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
L5 [TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHHS, IPUKU/IKA U OLIEHKA Pe3yJbTaTa
' BBIYHCIIEHUI
2 AnrebpandecKkue BoIpaKEHUS
2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
5 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalbHbBIM MOKa3areneM. CBOHCTBa
' CTETEeHH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
)5 Apudmernueckuii KOpeHb HaTypalbHOU creneHH. [leiicTBUsC apuMETHUYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETEeHU
3 VYpaBHEHUSI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paOHaANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
39 Hensle u npoOHO-panoHanIbHble HepaBeHCTBA. CHCTEMbI UM COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenune TekCTOBBIX 3a1a4
4 UYucnoBsle OCIE10BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiun. O6aacTe onpeaeneHus u
51 MHOXeCTBO 3HaueHuil QpyHkuuu. Hynu ¢ynkumu. IIpomMexyTku 3HaKONOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHHMMYMBI (YHKLUH.
HauOonbiiee n HanmeHblee 3HaYeHUE (PYHKIIMN Ha IPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBOICTBA
7.2 TpeyronsHuK




7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenne reoMeTpu4ecKux BEITUUYUH
7.6 BexkTops! Ha miockoCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJIbHOI'O IPOHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Matremaruka. 5 knacc YueOHuk B 2-x "actsx - Jlopodees, [lerepcon. AkimonepHoe 00IIECTBO
«3marensctBO «lIpocBemenune»

Maremaruka. 6 kinacc. YueOnuk B 3 gactax - Jlopodees I'.B., I[Terepcon JI.I'. AkunonepHoe
obmectBo «M3narenscTBO «IIpocBemienue»

Anrebpa, 7 kiacc/ Mepaisik A.T'., [Tononckuit B.b., fAxkup M.C.; mox pexakmueit [Togonsckoro
B.E., ObuiecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO M3narenbckuit nentp «BEHTAHA-IT'PA®D

«Anrebpa 8 Kimacc»: y4eOHHMK JUIsl ydamuxcs oOmeoOpa3oBaTelbHBIX yupexacauin / A.Tl.
Mep3nsk, B.b. TTononckuii, M.C. SIkup. — M.: Benrana-I"pad;

«Anrebpa 9 kmacce»: y4yeOHHMK JUIs ydalquxcs oOieoOpa3oBaTeNnbHBIX yupexaenuit / A.l.
Mepansik, B.b. [Tononckwuii, M.C. Slkup. — M.: Benrtana-I'pad;

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Anrebpa 9 ximacc/I[loypounsie miansl o yueOHuKY Mep3msika AT

Anrebpa 8 ximacc/[Aunakrudeckue matepuainsl /Mep3msik A.T. ITonouckuii B.b., PabunoBrna
E.M, Sxup M.C./MockBa, uznatensckuii ienTp"Bentana - I'pad", 2020r Anre6pa 9
knacc/lunaxktuyeckue marepuansl /Mepansik A.I'., Tlononckwuii B.b., Pabunosuu E.M, Sxup
M.C./MockBa, nznatensckuii neHTp"Benrana - I'pad”, 2020r Anrebpa 7 kinacc/Iloypounsie
rianbl o yueonuky Mepamsika A.I'. Tlononckoro E.b. u ap./MockBa ,MI3garensckuii eHTp
"BenTana - I'pag", 2019 rox

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas anextponnas mkona (https://resh.edu.ru/)
MockoBckas anekTponHas mmkona (https://www.mos.ru/city/projects/mesh/)

Ennnas xomnekius I{OP (http://school-collection.edu.ru/)

Snnexc-yaeonuk(education.yandex.ru)

Vyaurens. Club(https://uchitel.club/online-lessons)

Cdepym. UndopmannmonHo-koMMmyHHKaImonHas miatdopma (https://sferum.ru/)

bu6mmoreka LIOK https://m.edsoo.ru
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