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COIEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYUCICHUA

Pannonanpubie uncna. CpaBHEHUE, yHIOpAIOUYMBaHUE U apumeTHdecKue
JCHCTBUS C PALMOHAIBHBIMU YHCIaMH. HHCII0Bast PsiMasi, MOJYJIb YHCIIA.

CreneHb ¢ HaTypalbHbIM IOKa3aTeneM W ¢€ CBOMCTBA. 3alMCh 4YMCIA B
NECATUYHOW MO3UIMOHHON CUCTEME CUHUCIICHHUS.

Pemenue TekcToBBIX 3a7a4 apudmeTndyeckuM criocodoM. Pemienue 3amay
U3 pealbHOM MpaKTHUKW Ha 4YacTH, Ha JpoOM, Ha MPOLEHTHI, MPUMEHEHUE
OTHOILLICHUI U MPONOPUUI MPU PELICHUU 3a/1a4, PEIICHUE 3a/1a4 Ha JBH)KCHUE,
paboTy, MOKYIIKH, HAJIOTH.

JlenuMocTp 1enbix ynucen. CBOMCTBA JETUMOCTH.

IIpocteie U cocraBHble uncia. YETHple M HEYETHBIE 4ucia. llpusHaku
nenuMmocTtu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AETUMOCTH CyMMBbl U
OPOU3BEACHUS LEIbIX 4YHCEN IMpPU PEIICHWH 33Jad C [PAKTUYECKUM
COJICp’KaHHEM.

HauOonpminii oOmuii genurTenb M HauMEHbIIee O00Ilee KpaTHOE JBYX
yucen. BzauMHo nipocteie uncna. AnroputM EBkiunpa.

Jenenue ¢ octaTkoM. ApuMeTHYECKUEe ONepallii HaJl OCTaTKaMHu.

AuireOpandecKkue BbIPaKeHUSA

BripakeHne ¢ NepeMEHHbIMU. 3HAYEHUE BBIPAKEHUS C NEPEMEHHBIMH.
[IpeacraBieHue 3aBUCUMOCTH MEXAY BETMUYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo.  ToxzaecTBeHHble  MpeoOpa3oBaHUs  adreOpanvecKux
BbIpakeHUM. JloKka3aTenbCTBO TOXKIAECTB.

OnHowiensl. OHOYIEH CTaHAAPTHOTO BU1a. CTENEHb OJJHOWICHA.

MHorousienbl. MHOrowieH cranaapTHoro Buaa. CTENeHb MHOTOWICHA.
CrnoxeHue,  BBIUMTAHUE, YMHOXEHUE U JIEJICHHE  MHOTOWICHOB.
[IpeoOpazoBanue 11€0r0 BeIpakeHus B MHOrouieH. KopHu MHOrousieHa.

@opMyJbl COKpPAIIEHHOTO YMHOXKEHUS: KBaApaT CYMMbl W KBajJpar
Pa3HOCTH JBYX BBIpAKEHUN, KyO CyMMBbI U KyO Pa3HOCTH JBYX BBIPaKECHUM,
Pa3HOCTh KBaJpPaTOB ABYX BbIPaKEHUM, IPOU3BEACHNUE PA3HOCTH U CYMMBI JIBYX
BBIPAKEHUI, CyMMa U pa3HOCTb KyOOB JABYX BBIPOKCHHM.

Paznoxenune MHOTrOwieHa Ha MHOXUTENIH. BeiHeceHwe oOmiero
MHOXHTEJIS 32 CKOOKH. MeToj| rpynnupoBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBuenue c¢ onHou nepemeHHOM. Kopenb ypaBHeHus. CBoiicTBa
YPaBHEHUU C OJJHOM NMEPEMEHHON. PABHOCUIIBHOCTh YPABHEHUM. Y PaBHEHUE KAK
MaTeMaTH4EeCKasi MOJIENIb PEaJIbHOW CUTYALIUH.

JIuHeliHoe ypaBHEHME C OJHOW MEPEeMEHHOM. YMCIIO KOPHEW JMHEHMHOTO
ypaBHEHHMs. PenieHrne TEKCTOBBIX 3a7ad C MOMOILIBIO JIMHEHHBIX YpPAaBHEHUMN.
JIuneiitHOE ypaBHEHHE, COIEpIKALIEE 3HAK MOJTYJIS.

VYpaBHeHue ¢ JOByMsi nepeMeHHbIMU. ['paduk AMHEHHOro ypaBHEHHS C
IBYMsI IEpeMEHHBIMU. CHCTEMBI TMHEWHBIX YPABHEHUH C JBYMS IEPEMECHHBIMHU.
I'paduueckuit MeTon pelnieHus CUCTEMbl JUHEWHBIX YPaBHCHHH C JBYMs
nepeMeHHbIMU. PelleHne CcUCTEM  JIMHEHWHBIX YPaBHEHUHM C  JIBYMS
NEPEMEHHBIMU METOAOM NOJCTAHOBKM M METOJOM clokeHusa. Cucrema ABYX
JMHEWHBIX YPABHEHUI C IByMsI IEPEMEHHBIMH KaK MOJIEIIb PEAJIbHOW CUTYaLIUH.

DOyHKUNHA



Koopaunara Toukm Ha mpsmoi. UwcioBble TpOMEXyTKH. PaccrosHue
MEX]Ty IBYyMSI TOUKaMU KOOPAMHATHOM MPSMOIA.

[IpsimoyronbHast cuctema koopAauHat. AOclycca W OpAMHATAa TOYKH Ha
KOOPAMHATHON TUTOCKOCTH. [lpuMepsl rpadukoB, 3agaHHBIX (OPMYJIAMHU.
YreHune rpadMKoOB peaTbHBIX 3aBUCHMOCTEH.

OyHKIMOHATBHBIE 3aBUCUMOCTH MEXy BennurnHamu. [lorstre QyHKIHH.
OyHKIMA KaKk MaTeMaThyeckass MoJielb pealibHoro rmpoiecca. OO0nacTh
ompeneneHuss U obnactb 3HauyeHUH QyHkuu. CrocoObl 3a7aHust (QYHKIUU.
I'paduk Pynkmum. [loHATHS MakcMMymMa W MHHHMyMa, BO3pAacTaHUA U
yObIBaHUS HA MPUMEPAX pEaTbHBIX 3aBUCUMOCTEH.

Jluneitnas pynkuus, e€ cpoiictBa. ['paduk nuueriHon GyHkumu. I'paduk
dbyukiun y = |x|. Kycouno-3agannbie QyHKITUN.

8 KVIACC

Yucya ¥ BBIYUCTIEHUSA

KBagpatueie kopHH. ApudmeTndeckuii KBaJpaTHBIH KOPEHb M €ro
cBoiicTBa. [loHATHE MppalMOHAIbHOrO Ynucia. JIeHCTBUS ¢ UppaliMOHAIbHBIMU
yuciaamu. CBOMCTBa JEHWCTBUM C HUppallMOHAIBbHBIMU uuciaaMu. CpaBHEHUE
UppalUOHAIBHBIX YUCE.

IIpencraBieHuss O PpaCIIMPEHUAX YMCIOBBIX MHOXECTB. MHOXeECTBa
HaTypajbHbIX, LEJbIX, PAMOHAIBHBIX, JACHCTBUTEIbHBIX uucen. CpaBHEHHE
yrcell. YucnoBbie MPOMEKYTKH.

HeiictBus ¢ ocrarkamu. OcTatku creneHel. IIpuMeHeHne ocCTaTKOB K
PEILICHUIO YPABHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a]1a4.

Pa3zMepbl 00BEKTOB OKpYKAIOIIETO MHpPA, IMTEIHHOCTh IPOIIECCOB B
okpyxaronieM mupe. CTaHIapTHBIA BUJ YUCTIA.

AJireOpandecKkue BbIPaKeHUSA

Anrebpandeckast ApoOb. JlomycTuMbIe 3HAYEHUS MEPEMEHHBIX B IPOOHO-
pallMOHANIbHBIX BbIpakeHUssX. OCHOBHOE CBOMCTBO ajreOpanydeckoi JIpoOu.
CrnoxeHue, BBIYMTAHHE, YMHOXXCHHE M JICJICHHE aireOpandeckux JIpooeit.
Brienenue menoi yactu aaredpandeckon Apoou.

Panmonansubie BBIPAKCHUSI. ToxxnecTBeHHBIE npeoOpa3oBaHUs
palMOHATBHBIX BBIPAKECHUH.

JlonmycTUMBbIE 3HAYEHUS] TEPEMEHHBIX B BBIPAKCHUAX, COACPKAIIUX
apH(bMeTHqGCKHe KBaJpaTHbIe KOpHU. TOXIECTBEHHBIE MPeoOpa3OBaHUS
BBIpKEHUH, COACPKAIIUX apu(DMETHICCKHE KBa/JPaTHbIC KOPHH.

Crenenb C 1elbIM TMoOKazaTenieM u e cBoiicTBa. I[IpeoOpazoBanue
BBIPAKECHUH, COJAEPKAIIUX CTCTICHH.

YpaBHeHUs U HEPABEHCTBA

KBanparnoe ypaBHenuwe. dopmysia KOpHEH KBaJpPaTHOTO YpPABHEHMUSI.
KonudecTBO JE€MCTBUTENBHBIX KOPHEH KBAJpaTHOrO ypaBHEHUdA. Teopema
Buera. YpaBHeHus, CBOIMMBIE K JTUHEHHBIM YPaBHEHUSIM WJIM K KBaJApaTHBIM
ypaBHeHUsIM. KBajparHoe ypaBHEHHE C IapaMmeTpoM. PemieHne TEKCTOBBIX
3a7a4 C TOMOIIbIO KBAIPATHBIX YPABHEHU.

JlpoOHO-parmoHaibHble ypaBHEHHUsS. PereHue apoOHO-paliMOHAIBHBIX
ypaBHEHMM. PelieHue TEKCTOBBIX 3ajlad C IMOMOIIBIO JIPOOHO-pAIIMOHATIBHBIX
ypaBHeHH. ['padnueckas UHTEpIpeTalvs ypaBHEHUH ¢ IByMS TIEPEMEHHBIMH.

Uucnobie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.



HepaBenctBo ¢ mnepemMeHHoil. CTporue W HECTPOTHME€ HEPABEHCTBA.
Cilo)xeHue M YMHOXEHHME YHCJIOBBIX HEpaBEHCTB. OlieHMBaHWE 3HAYEHHUS
BbIpakeHus. Jloka3aTenbCTBO HEPABEHCTB.

[lonATHE O pEUICHMH HEPABEHCTBA C OJHOW IEPEMEHHOW. MHOXKECTBO
pellieHui HepaBeHCTBA. PaBHOCHIILHBIC HEPABEHCTBA.

JInHEelHOE HEPABEHCTBO C OJIHOM IEPEMEHHON M MHOKECTBA €TI0 PEIICHUH.
Pemienue nMHEMHBIX HEPABEHCTB C OJHOM mepemMeHHol. Cucremel U
COBOKYITHOCTH JIMHEHMHBIX HEPABEHCTB C OJHOW TMepeMeHHOW. Pemienue
TEKCTOBBIX 33]1a4 C MOMOIIBIO JIUHEHHBIX HEPABEHCTB C OJTHOW IMEPEMEHHOM.

DyHKUNHA

OOGnacTe ompeAeneHUss U MHOXECTBO 3HaueHuH (QyHkiuu. CrocoObl
3amganus  Qynkumi. I'padux yHkiuu. UrteHue cBONCTB (PyHKIMH 1O €&
rpaduky. [Ipumepsl rpadrukoB GYyHKIIUN, OTPAKAOIIUX pPeaIbHbIC ITPOIECCHI.

Jluneitnas ¢dynkiyga. OyHKIUK, OMUCHIBAIOIIME TPSMYI0O M OOpaTHYIO
IPONOPIIUOHATIbHBIE 3aBUCUMOCTH, X I'padUKH.

Oynximn y =kx, y =kx + b, y =k/x, y =x3, y = VX, y = |x| 1 ux cBoiicTsa.
Kycouno-3aianabie pyHKIIHH.

9 KVIACC

Yucaa 1 BIYUCTCHUA

Kopenb n-ii crenmenn u ero cBoicTBa. CTENEHb € palMOHAJIbHBIM
[I0Ka3aTeseM U €€ CBOMCTBA.

AJireOpandecKkue BbIPaKeHUSA

ToxxnecTBeHHbIE MTPeoOpa30BaHUs BBIPAKEHUM, COJAEPIKALIUX KOPEHb n-i
creneHu. ToxecTBeHHbIE TPE0OPa30BAHMS BBIPAKEHUN, COACPKALTUX CTEIICHb
C palMOHAIbHBIM MTOKA3aTEJIEM.

KBanparneiii TpéxuneH. KopHu KkBaaparHoro TpéxwieHa. PaznoxkeHue
KBaJpaTHOTO TPEXUJICHA HA JJUHEWHbIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBagpataeie  ypaBHeHus.  [Ipumepbl  NpPUMEHEHUH  METOJOB
PaBHOCWJIBHBIX MTpeoOpa30BaHUi, 3aMEHbI IEPEMEHHOM, Tpaduueckoro MeTojia
IIpY PELICHUU ypaBHEHUN 3-1 U 4-i CTEIICHEH.

Petenue apoOHO-panmoHAIbHBIX YPaBHEHU.

Pemienne cucremM ypaBHEHUHW C JBYMsI IEpEMEHHbIMU. Pemnienue
OPOCTEMIIMX CHUCTEM HEJIMHEWHBIX YPAaBHEHWM C JBYMS [E€PEMEHHBIMHU.
['paduueckuit MeTon penieHus: CUCTEMbl HEIMHEWHBIX YpaBHEHUH C JBYyMS
nepeMeHHbIMU. CrcTeMa ABYX HEJIMHENHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMU
KaK MOJENb PEAIbHOM CUTYaILINH.

Yucnossie HEPaBEHCTBA. Pemenune JIMHEWHBIX HEPABEHCTB.
Jloka3aTeabCTBO HEPABEHCTB.

KBagpaTHble HEepaBeHCTBAa C OJIHOW NEpeMEHHOM. PelieHune kBagpaTHBIX
HEPABEHCTB TIpauueckuM METOJIOM ¢ METOJOM HHTEpBaJOB. MeToj
WHTEPBAJIOB IS pPalMOHAIbHBIX HepaBeHCTB. lIpocreiiline HepaBeHCTBa C
napaMeTpoM.

Peuienne TeKCTOBBIX 33/1a4 € TOMONIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByMs mepeMeHHbIMU. PellieHne HepaBeHCTBA C ABYMS
nepeMeHHbIMU. CHUCTEMBbI HEPABEHCTB C JIByMs NepeMeHHbIMU. | paduueckuit
METOJ PELICHUS] CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DyHKUNHA



Oyukiusa.  CpoiictBa  GyHKUMA: Hyad  QYHKIMH, [POMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKITUU, TIPOMEKYTKH BO3PACTAHUS U yObIBaHUS (PYHKIIUH,
YETHBIC U HEUETHBIE (PYHKIIMU, HAUOOJbIIIee M HAUMEHbIIEe 3HaUYeHUs (PYHKIUU.

Keagpatnunas ¢ynkuuss u e€ cBoiicTBa. Mcmonap30BaHHWE CBOWCTB
KBaJipaTUyHOM (yHKIMU Ang  pemeHust 3anad.  [loctpoenuwe rpaduka
kBagpatuyHoil (¢yHkuuu. [lonoxxkenue rpaduka KBaapaTUYHOW (GYHKUIUUA B
3aBUCUMOCTH OT €€ Kodddunuentos. I'papuku Gpynxumii y =ax2, y = a(x — m)’
uy = a(x — m)’ +n. Ilocrpoenue rpadukoB QGYHKIUA C [TOMOLIBIO
npeoOpa3oBaHUA.

JpoOHo-nmuHelHas ynkuus. McciaegoBanue QyHKITHM.

OyHKIMA y = X" ¢ HATypaJbHBIM MOKa3aTeleM 1 U e€ rpaduk.

YucaoBbie NOCJIEI0BATEILHOCTH U IPOTrPecCUm

[lonsitue uucioBoil mocnenoBaTebHOCTU. KoHeuHble U OECKOHEUHbIE
oCJeN0BaTeNbHOCTH. OrpaHWyYeHHAas MOCIEI0BATENIbHOCTh. MOHOTOHHO
Bo3pactatomiass  (yObIBaroiiasi) ImocienoBareabHOCTh. CrocoObl  3agaHus
MOCJIEIOBATEIHLHOCTU: OMHUCATENIbHBIN, TAOJUYHBINA, C TOMOIIBIO (HOPMYIIBI 1-TO
YJieHa, pEeKypPEHTHBIN.

Apudmernueckass u reomerpuueckas mnporpeccur. CBONCTBAa YJIEHOB
apuMEeTHYECKOM M TreoMeTpudecKor mporpeccuil. DopMmyibl #-TO 4YICHA
apu(pMETHYECKON U TeoMeTprUIecKoi mporpeccuii. @opMyIibl CYMMBbI IEPBbBIX 71
YJICHOB apu(METHUeCKOM M TeOMETPUYECKOW mporpeccud. 3amayd  Ha
IPOLIEHTHI, 0AHKOBCKHE BKJIAJIbl, KPEAUTHI.

[IpencraBienre O CXOAMMOCTH IOCIEAOBATEIbHOCTH, O CYMMHPOBAHUU
0EeCKOHEYHO yOBbIBAIOIIEH r€OMETPUUECKON MTPOTPECCUH.

Meron MaTemaTrudeckor HHAYKIUU. [IpocTeimue npumepsl.



IHHOACHUTEJBHASA 3AIINCKA

Anrebpa sABIAETCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETro
oOpa3oBaHMsI: OHa OO0CCIEUMBACT W3YYCHHE JIPYTHUX JUCIHUIUIMH Kak
€CTECTBCHHO-HAYYHOTO, TaK W TYMaHUTapHOTO IIMKJIOB, €€ OCBOCHHUE
HEOOXOIMMO JUIS TPOJOJDKEHHUS OOpa30BaHHUS WM JUIsI MTOBCETHEBHOW JKU3HHU.
PazBuTtre y 0OydJarommxcsi HAYYHBIX MPEACTABICHUN O MPOWCXOXKICHUU U
CYITHOCTHU ajreOpandecKkux abCcTpakiuii, Ciocode oTpaKeHUsI MaTeMaTHIeCKON
HAYKOU SIBJICHUH W TIPOIIECCOB B MPHUPOE M OOIIECTBE, POIH MATEMATHUECKOTO
MOJICTIMPOBAHUS B HAay4YHOM TIO3HAHWM ¥ B TPAKTHKE CIIOCOOCTBYET
(GOpPMUPOBAaHHIO  HAYYHOIO  MHPOBO33PCHHSI M KayeCTB  MBIIUICHHUSA,
HEOOXOIMMBIX IS aJanTallii B COBPEMEHHOM ITM(PPOBOM OOIIECTBE.
Nzydenne anreOpsl oOecrieunBaeT pa3BUTHE YMEHHs HaOI01aTh, CPAaBHUBAT,
HaXOJHWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBLIBaTh CBOU JCHCTBHSI, BBIBOJBI, (POPMYIHUPOBATH
yTBepkIeHus. OcBoeHue Kypca anredpbl 00ecrieurBaeT pa3BUTHE JTOTHYECKOTO
MBIIUICHAS OOYYarOIIUXCS: OHU HWCIONB3YIOT JCIYKTUBHBIE W WHAYKTHBHBIC
paccyxaeHus, 0000IIeHHe W KOHKPETH3AINI0, a0CTParupoOBaHUe M aHAIOTHIO.
OOyuenue anredpe mpeanoyiaraeT 3HAYUTENbHBIH O0BEM CaMOCTOATENbHON
JEATEILHOCTH OOYYalOIIMXCs, IMO3TOMY CaMOCTOSITEIFHOE pelIeHHe 3ajad
00yJaroIUMUCS SBJSICTCS pean3aiuell esTeIbHOCTHOTO IPUHIINTIA O0yUeHUSI.

B crpykrype mporpammbel yueOHOTO Kypca «Aunredpay» yriayOiaéHHOTO
M3YyYCHUsT OCHOBHOE MECTO 3aHHMAIOT COJEP)KATeIbHO-METOINICCKUE JTMHUU:
«Yucna u BblUUCHEHUS», «ANreOpanvyeckue BBIPAKECHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuumy». Kaxmas 3 3TUX CONEpKaTeIbHO-METOIUIECKIX
JUHUA  pa3BUBAaeTCA Ha TMPOTSDKEHMHM TPEX JIeT HW3YYeHHs  Kypca,
B3aUMOJCHCTBYsl C JAPYTMMH €ro JuHWSIMH. B Xome wu3ydeHHs Kypca
00yJaromuMCcs IPUXOAUTCS JIOTHYECKH PACCYXKAATh, HCIIOIB30BATh TEOPETHKO-
MHOKECTBEHHBIA $3bIK. B CBsS3M ¢ 3THM B MporpaMMmy Yy4eOHOTO Kypca
«Anredpa» BKIIOYCHBI HEKOTOPHIC OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX
OCHOBHBIX pa3lieflax MaTEeMaTHUeCKOro OOpa3oBaHHMsI M CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYaIOIUMUCS OCHOB YHHBEPCATHHOTO MAaTEMAaTHUECKOTO SI3BIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay
SIBIISICTCSI €T0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHuUM «Yuciaa W BBIUKCICHUS» CIYKUT OCHOBOM IS
JaIbHEUIIIET0  W3yYeHWs  MaTeMaTHUKH, CIOCOOCTBYET  pa3BUTHIO Y
oOydaromuxcsi  JIOTHYECKOTO  MBINUICHUS,  (OPMHPOBAHUIO  YMEHUS
MIOJIb30BAThHCS AITOPUTMAMH, a TaK)Ke MPHOOPETEHUIO TIPAKTHUECKUX HABBIKOB,
HEOOXOJMMBIX ISl TIOBCETHEBHOW >XW3HU. Pa3BUTHE TOHATHA O YHUCIIE Ha
YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUsl CBS3aHO C pAINMOHAIBHBIMH U
UppallMOHATbHBIMA ~ YHCIaMH,  (OPMHUPOBAaHMEM  MPEACTaBICHUH O
JIEUCTBUTEILHOM YHCIE. 3aBEPILICHUE OCBOCHMSI YMCIOBOM JIMHUM OTHECEHO K
cpeaHeMy o0IIeMy 00pa30BaHHUIO.

Conepxanue JAByX anreOpadeckux JUHUNM — «AJredpanyeckue
BBIPXKCHIS» U «YPaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHHIO Y
oOyJaromuxcsi MaTeMaTHYeCKOTO armapara, HEOOXOJUMOTO [UIsl PEIICHUS
3aJa4 MaTeMAaTHKH, CMEXKHBIX IPEIMETOB W OKpYyXkKaroledl peampHOocTH. Ha
YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHWs Y4YEOHBIH MaTepuall TPYMIHUPYETCs
BOKPYT paIlMOHAJbHBIX BBIpAKECHUN. AnreOpa IEeMOHCTPUPYET 3HAUYCHHUE
MaTeMaTHKH KaK sI3bIKa JIJISl IOCTPOCHHSI MaTeMaTHIECKUX MOJIENICH, ONMCaHUs
IIPOIIECCOB U SIBIICHUH peasibHOTO Mupa. B 3amaum oOyueHus anreOpe BXOIAT



TaKKe JajJbHelIIee pa3BUTUE AITOPUTMHUUECKOTO MBILIUICHUS, HEOOXOIMMOTO, B
YacTHOCTH, MJII OCBOEHHUS Kypca HMHPOPMATHUKH, U OBJIAJCHHE HaBBIKAMU
JNEAYKTUBHBIX  paccyxkiaeHuid.  [IpeoOpa3zoBaHue  CUMBOJBHBIX  (popm
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMSI, CIIOCOOHOCTEH K MaTeMaTUYECKOMY
TBOPYECTBY.

Conepxxanue  (yHKIMOHAJIBHO-TpaUUYECKONM JIMHUM  HAEJIeHO Ha
NOJIydeHHe OOydYarolMMHUCAd 3HAaHUM O (QYHKIUSAX Kak  BaKHeHIIen
MaTEMaTUYECKOM MOJENN JUIsl ONMUCAaHUS M HCCIEAOBAHUS Pa3HOOOpa3HBIX
IpolLIeCCOB M SIBIIGHUUA B TMpupoje U obmiectBe. M3yueHue wmarepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYyYalOLIUXCS YMEHUS MCMOJIb30BATh PA3IHUHbIC
BBIPA3UTENbHBIC CPEJICTBA S3bIKA MATEMATHUKU — CIIOBECHOT'0, CUMBOJIMYECKOTO,
rpadguueckoro, BHOCUT BKJaJ B (OPMUPOBAHHME WPEACTABICHUA O POIU
MaTE€MaTUKH B Pa3BUTUU IIUBUIIU3ALNU U KYJIbTYPHI.

VYriy6néHubit Kypc anreopbl XapaKTepU3yeTCs U3y4YeHUEM
JOTIOJTHUTENIBHOTO TEOPETUYECKOTO arfapaTta M CBSI3aHHBIX C HUM METOJIOB
pemieHust 3amad. AnreOpa sIBISETCS SI3bIKOM [IJIi ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIY>)KUT OCHOBOM MaTeMaTH4yecKoro MojenupoBanusd. [Ipu
ATOM CaMU OOBEKThl MATEMATUYECKUX YMO3AKIIOUEHUN U MPUHSTHIE B anredpe
npaBuia WX KOHCTPYHUPOBAHHS CIIOCOOCTBYIOT (OPMHUPOBAHUIO yMEHUUN
00OCHOBBIBaTh U JIOKA3bIBaTh CYXKJICHMS, Pa3BUBAIOT MAaTEMAaTHYECKYIO
UHTYMIIMIO, KpaTKO M HAMJSIIHO PACKPBIBAIOT MEXAHU3M  JIOTHYECKUX
MOCTPOCHUM U ydaT UX MpUMEHEHUI0. TeM caMbIiM anredpa 3aHUMAET OJHO U3
BEIyIIUX MECT B (OPMUPOBAHMM HAYYHO-TEOPETHUECKOTO MBIIIICHUS
00yJaroImmxcs.

CornacHo ydeOHOMY IUlaHy B 7-9 Kiaccax u3ydaercs Y4YeOHBIM Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIE pa3/ielibl COAEPKaHUS:
«Yucna u BBIYUCHCHUS», «ANreOpanvyeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIUNY.

Ha wusydenue yuyeOHOro kypca «Ainrebpa» orBoautcs 408 dacoB: B 7
kiacce — 136 ydacoB (4 yaca B Hezdemo), B 8 kiacce — 136 4dacoB (4 yaca B
Hegeno), B 9 kiacce — 136 yacoB (4 yaca B HEJICIIO).



IINTAHUPYEMBIE PE3VJIbTATDBI OCBOEHUMA,  ITPOT'PAMMBI
YYEBHOI'O KVPCA «AJI'EBPA» HA VIJIYBJIEHHOM VYPOBHE
OCHOBHOI'O OBLIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yabTaTbl OCBOCHHUS MPOrPAMMbl IO MaTE€MaTHKE
XapaKTEepU3yrTCs B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

OPOSIBIEHUEM MHTEpPECA K MPOLUIOMY M HACTOSIIEMY POCCHICKOU
MAaT€MaTUKH, LIEHHOCTHBIM OTHOIICHHUEM K JIOCTHKEHHSIM POCCUHUCKHUX
MaTE€MaTUKOB U POCCUICKOW MATEMATUYECKOM MIKOJIbI, K UCIOJIB30BAHUIO ATUX
JOCTHKEHUN B IPYTUX HayKaX U MPUKJIAAHBIX cepax;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEH TpakJIaHWHA U peallu3aluu
€ro IMpas, MPEACTaBICHUEM O MATEMAaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3NUYHBIX  CTPYKTYp, SIBJICHUH, MpoLeayp TpaxJaHCKOro OOIIeCTBa
(Hanpumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX
npoOieM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTIKEHHM HayKw,
OCO3HAHHEM BAXXHOCTH MOPAIbHO-3THUYECKUX IPUHIIMIIOB B JEATEIIBHOCTH
YYEHOTIO;

3) TPyA0BOTr0 BOCTIUTAHUSA:

YCTAaHOBKOW Ha AaKTMBHOE YyYacTHE B PEUICHWH MPAKTUYECKHUX 3a1ad
MaTeMaTU4eCKOM HAIpPaBJIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaT€MaTHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUU BCEU MKU3ZHU JIJISl YCMEIIHON MpodeccCuoHaNbHON
JESTENBbHOCTH U PAa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHJIMBUAYAIbHOM TpaeKTOpUM OOpa30BaHUA U IKU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K OSMOLMOHAIBHOMY UM JCTETHYECKOMY BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lay, PEIICHUN, PACCYX IACHUN, YMEHHUIO BUJICTh
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOIO MMO3HAHMS:

OpUEHTAlMEl B JIEATEJIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
Ipe/CTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIbI
U 0o0IlIecTBa, MOHUMAHUEM MAaTEMAaTHYECKON HAyKH Kak cepbl 4eTOBEYECKON
NEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JJI1 PA3BUTHUS LIMBUJIU3AIUHY,
OBJAJCHUEM SI3BIKOM MAaTEMAaTHKA W MaTEMaTHUYeCKOM KyJIbTypOM Kak
CPEACTBOM TIO3HAHUS MHUpPA, OBJIAJICHUEM HABBIKAMU HCCIEA0BATEIbCKOM
NEATEIbHOCTH;

6) pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIarOnoIy4Yns:

TOTOBHOCTBIO IPUMEHSITh MATEMATUYECKUE 3HAHHS B HMHTEPECAX CBOETO
3I0pOBbs, BEIIEHUA 3JI0pOBOrO0 oOpa3za JKU3HU (3A0POBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUA W OTAbIXa, peryjsipHas ¢uznueckas
aKTUBHOCTbB), CPOPMHUPOBAHHOCTHIO HABBIKA pedIEKCUM, MPU3IHAHUEM CBOETO
IpaBa Ha OUIMOKY M TaKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOTH4eCKOr0 BOCIIUTAHMS:

OpHEHTalUMEl Ha NPUMECHEHUE MATEMAaTHYECKUX 3HAHWM Ui PEIICHUs
3a/1ay B 00JIaCTU COXPAHHOCTU OKPY>KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYIKOB



U OLICHKH MX BO3MOYKHBIX MOCJEACTBHUM JJIs1 OKPYKAOUIEN Cpebl, OCO3HAHUEM
rJI00aJIBHOTO XapakTepa dKOJIOTUYECKUX MPOOJIeM U MyTel UX PelIeHUs;

8) ajanTamuM K U3MEHAIIMMCH YCJIOBHSM COHMAJIBHON M
MPUPOJTHON Cpeabl:

TOTOBHOCTBIO K JICICTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YEPE3 IMPAKTUYECKYIO AEATEIbHOCTb, B TOM
4yyCclie YMEHUE YUYUTbCS y JAPYTHX JIoAeH, npuodperaTb B COBMECTHOM
NEATEIIbHOCTH HOBBIEC 3HAHUSI, HABBIKM U KOMITETCHIIMH U3 OIbITA APYTHUX;

HEOOXOIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHUHU, (OPMYIUPOBATH
UJeH, TMOHATUSA, TUMOTE3bl 00 OOBEKTaX W SBJICHUAX, B TOM YHUCIE paHee
HEU3BECTHBIX, OCO3HaBaTh  JE€PUIMTHI ~ COOCTBEHHBIX  3HAaHUM U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYAI[MI0 KAaK BBI30B, TPEOYIOIIMM KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAaEMble pelIeHus: U ACHCTBUSA, (HOPMYIUPOBaTh U OLICHUBATh PUCKU U
NOCIIECTBUSA, (DOPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynprare OCBOEHUS MporpaMMbl IO MaTeMaTHKE Ha YPOBHE
OCHOBHOTO 00I1Iero obpazoBaHus y oOywaromerocs OyayT cpOpMHPOBaHBI
MeTanpeIMeTHbIe pe3yJbTaThbl, XapaKTEPU3YIOIIUECS OBJIaJICHUEM
YHUBEPCAIbHBIMU  [MO3HABATEJIbHBIMU  JEUCTBUSIMH,  YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU  JICCTBUSIMU M YHUBEPCAJIBHBIMU  PETYJISTUBHBIMU
JIEUCTBUSIMHA.

IMo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jjoruueckue 1eicTBHA:

BBISIBJISITh M XapPaKTEPU30BaATh CYIIECTBEHHBIC TPU3HAKU MaTeMaTHIECKUX
OOBEKTOB, TOHATHH, OTHOIICHHA MEXKIy TOHATUSAMHU, (DOPMYIHUpPOBATH
OTIpeIeTICHUS MOHSATHUH, yCTaHaBIIUBATh CYIIIECTBEHHBIN IpU3HAK
KJIacCU(UKAIMU, OCHOBaHWs JJsi O0OOOIICHHWS U CpaBHCHHs, KPUTCPUU
IPOBOIUMOTO aHAJIN3A;

BOCTIpUHUMATh, (POpMyIHpoBaTH M  MpeoOpa3oBBIBATH  CYXKICHUS:
yTBEPUTEIbHBIC U OTPUIATENIbHBIC, MHIUYHBIC, YACTHBIC U 0OIIHE, YCIOBHEIC,

BBISIBISITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
pOTUBOpEYHs B (DaKTax, JAHHBIX, HAOIIOJCHUAX U YTBEPKACHHUSIX, IPEIIaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPCUHIA,

JIeNiaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa3bupath J10Ka3aTeIhCTBA MaTEMAaTHICCKUX YTBEPXKICHUH (IIpsIMBIE B OT
IPOTHUBHOTO), MPOBOJUTH CAMOCTOSITEIFHO JIOKa3aTeIbCTBA MATEMaTHUYECKHUX
($akToB, BRICTPAUBATh apTyMEHTAIINIO, TIPUBOANTH MIPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATHh METOJ] MaTeMaTHYeCKOW HHIYKIIMH, 0OOCHOBBIBATH COOCTBCHHBIC
paccyXICHUS;

BBIOMpaTh CIIOCOO pelIeHUs y4eOHOM 3amaud (CpaBHHMBATh HECKOJIBKO
BAPWAHTOB pEIICHUs, BBHIOMpAaTh HamOoliee TMOAXOMANUHA C  y4ETOM
CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB).

BazoBble ncciienoBarejbcKkue 1eHCTBUSA:

MCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIBCKUNA HHCTPYMEHT TO3HAHMS,

dbopMyIMpoBaTh  BOINPOCH, (QUKCHUPYIOIIHME MPOTUBOpEUYHE, MpodIemy,



CaMOCTOSTEIIbHO YCTaHaBIIMBAaTh MCKOMOE M JIaHHOE, (JOpMHUPOBATh THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3HUIUIO, MHCHHUC;

IIPOBOJUTH II0 CaMOCTOSTEIHLHO COCTABJICHHOMY IUIaHY SKCICPHMCHT,
UCCIICIOBAHNUE I10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBHCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSATEIILHO (POpMYIMPOBATH 000OIIECHHS U BBIBOJABI 10 PE3yJIbTaTaM
IIPOBEIEHHOTO HAOJIOJCHUS, WCCIICOBAHUS, OSKCICPHMCHTA, OIICHHBATh
JOCTOBEPHOCTh MOJYYCHHBIX PE3yIbTaTOB, BBIBOJIOB M 0000IICHHUIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKE BBIJABUTATH
IIPEITOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISATh HEJOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpMAIU, JTaHHBIX,
HEOOXOIMMBIX JIJIsI PCIICHHMS 3a1a4H,

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3MPOBATh W HMHTEPIPETUPOBATH
UHGOPMAITUIO Pa3IUYHBIX BUAOB B (POPM IIpE/ICTaBIICHHUS,

BBIOMpATh (GopMy TMpeACTaBICHUS HWHOOPMAIMU W HILIIOCTPUPOBATH
permiaecMble  3aJadyd  CXEMaMHM, JuarpaMMaMH, WHOW rpadukod H  HX
KOMOHWHAIUSIMU,

OIICHMBATh HAACKHOCTh WH(OpPMAIUK IO KPUTCPHSIM, IPEUIOKECHHBIM
WM CPOPMYIMPOBAHHBIM CAMOCTOSTEILHO.

KoMMyHuKaTHBHBIE YHHBePCcAJIbHbIE YUeOHbIE e CTBHUS

BOCTIpUHUMATh U (OPMYIHUPOBATh CYXACHHUS B COOTBETCTBHH C
YCIOBUSIMU U TIEJIIMH OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY
3peHUs B YCTHBIX U MUChMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 110 X0y PEIICHUS
3a/1a4, KOMMEHTHPOBATh MOJTYUYCHHBIN pe3ysIbTar;

B X0JI¢ OOCYKICHHSI 331aBaTh BOIIPOCHI TI0 CYIIECTBY O0CYKIAaeMON TEMBI,
npoOJieMbl, pemaeMol 3ajaud, BBICKA3bIBATh HICH, HAICNICHHBIE Ha ITOMCK
pEIICHHs, COMOCTABIATh CBOM CYXICHHUS C CYKICHUSIMHU JIPYTUX YIaCTHUKOB
auanora, 0OHapy>KMBATh Pa3InYUe U CXOJCTBO MO3UIUH, B KOPPEKTHOU (hopme
(GbopMyIIMpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEICTABISATh  PE3yNbTaThl  PEIICHUS  3aJadd,  OKCIIEPUMEHTA,
MCCIICJIOBAHMSI, MTPOCKTA, CAMOCTOSITEIPHO BhIOMpaTh (opMaT BBICTYIUICHHUS C
y4€TOM 3a/1a4 MPE3CHTAIlMN U 0COOEHHOCTEH ayTMTOPHH;

NOHMMAaTh W  WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHIUBUIYAIbHON pabOThI MPH PEIICHUH Y4YeOHBIX MaTeMaTHYeCKHX 3ajad,
NPUHAMATH TIIeIb COBMECTHOW JESATEIbHOCTH, IUTAHUPOBATH OPTaHHU3AIUI0
COBMECTHOH paboOThI, pacIpeieisiTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh
TIPOIIECC U Pe3yJbTaT padOoThI, 00001aTF MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYIIIOBBIX (hopMax paboThl (00CYyKaeHUsl, OOMEH MHEHUH,
«MO3TOBBIC TITYPMBD» W WHBIC); BBINOJHITH CBOIO YacThb pabOTBI U
KOOPAWHHUPOBATh CBOU JEHCTBUS C APYTMMHU YJICHAMH KOMaHbI, OIEHUBATH
Ka4ecTBO pe3yJbTaTa M KadeCTBO CBOETO BKJaJa B OOMMH pe3ysibTaT Io
KPUTEPHUSM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryJsiTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe eiicTBUS
Camoopranusanus:
BBISIBJISITH TIPOOJIEMBI JJIsl PEIICHHUsST B )KU3HCHHBIX U YYCOHBIX CUTYaIUsX,
OPUEHTHPOBATHCA B Pa3NUYHBIX  TOAXOJAaX  MPUHATHS  PEIICHUH
(MHIUBHIYaTIbHOE, TPYIIIIOBOEC);



CaMOCTOATENIbHO COCTABJIATH IJIaH, AITOPUTM PEIICHUs 3aadyu (WU €ro
4acTh), BBIOMpATh CMOCOO peIIeHUS C Y4YE€TOM HMEIOIIMXCA PECYypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI
penieHuit ¢ y4éToM HOBOM nH(opMaIiu.

CaMOKOHTPOJIb, SJMOLMOHAJIbHbIN HHTEJJIEKT:

BJaJeTh CIOCO0aMU  CaMOMNPOBEPKH, CaMOKOHTPOJIL Ipoliecca H
pe3ynbTaTa peluieHus MaTeMaTUYeCKOM 3a/1aui, CAMOMOTHUBALIMK U pedIICKCHH;

OpPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/1ayu, BHOCUTh KOPPEKTHUBBI B ICSITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTaTa AECATEIbHOCTH MOCTABICHHOW LIENIU
U YCIOBHUSM, OOBSICHATH NPUUYMHBI JOCTHUKEHUS WM HEJAOCTUIKEHUS LEJH,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPA)KaTh SMOLIUM NIPU U3YYCHUH MAaTEMaTUYECKUX OOBEKTOB M (haKTOB,
JABaTh SMOLIMOHAIBHYIO OLEHKY PELICHHUS 3aJa4u.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjacce o0Oy4aromuiicsl MOMYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYUCICHUA

PanmonanbHble uyncia.

[lepexoauTh OT 0J1HOM (HOPMBI 3aMKUCH YUCEN K Ipyroi (IpeoOdpa3oBhIBaTh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B 0€CKOHEYHYIO JECATUYHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOXECTBA HATypalbHBIX YHUCET, MHOXECTBA
LEJbIX YHUCEI, MHOYKECTBA pALMOHAIBHBIX YHCEN MpU PEIICHUU 3a]ad,
IPOBEAECHUN PACCYKIACHUN U JOKA3aTEIbCTB.

[lonumMate ¥ OOBSICHATH CMBICT TO3UIIMOHHOW 3allUCH HATYpajJbHOTO
quca.

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIC YUCIIA.

BrlinonHsTh, coyeTtas yCTHbIE U MUCbMEHHbIE MPUEMBI, apumeTHdecKue
NEUCTBUSL C pAlMOHAJIbHBIMH YHCIIAMHM, HCIOJIB30BATh CBOWCTBA YHUCEN U
IIpaBUJIa ICUCTBUM, TIPUEMBI PALTUOHAIBHBIX BRIYUCICHUN.

BrINONHATH NEWCTBUS CO CTENIEHSIMU C HATYPAJIbHBIMHU [MOKA3aTEIIAMHU.

HaxoauTpe 3Hau€HHs YUCTOBBIX BBIPAKEHUMN, CONEPKAIIUX PALMOHAIIbHbBIC
YlUClia U CTENEHM C HATypaJlbHbIM MOKa3aTeJeM, NMPUMEHATh pa3HOOOpa3HbIe
CcrocoObl W MPUEMBI BBIUMCICHUS, COCTaBISATh M OIEHUBATH YHCIIOBHIE
BBIPAKEHUS TIPU PEIICHUHU MPAKTHUYECKUX 3a/lad M 3a/lady U3 JAPYTUX Y4EOHBIX
IPEAMETOB.

OKpyrisiTh yMcla C 3aJaHHOM TOYHOCTBIO, a TaKXke IO CMBICIY
NPAaKTUYECKOM CHUTyallMM, BBINOJHATh NPUKUAKY W OLEHKY pe3yJibTara
BBIYMCJIEHUM, OLICHKY 3HAYEHUI YHCIIOBBIX BBIPAKEHUH, B TOM YHUCJIE MpPH
pPELIEHUN NMPAKTUYECKUX 3a7ay.

Pemate TekcToOBBIE 3a/layM apU(PMETHYECKUM CIIOCOOOM, HUCIOJIb30BaTh
TaOIUIIbI, CXEMBbI, YEPTEXKHU, JIPYyTUe CPENICTBA MPEICTABIICHUS JaHHBIX IMpU
pelIeHnH 3a1a4.

Pemate mpakTUKO-OpHUEHTUPOBAHHBIE 3a7a4H, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPOMOPUHUOHAIBHOCTBIO BEIWYHMH, MPOLUEHTAMH, WHTEPIPETUPOBATH



pe3ysibTaThl peIIeHUd 3adad ¢ Yy4YETOM OrPaHUYEHUM, CBS3aHHBIX CO
CBOWCTBAaMHU PacCMaTPUBAEMBIX OOBEKTOB.

J1emuMoCTb.

Jloka3pIBaTh U MPUMEHSATH IIPU PELLICHUH 3a7]a4 MPU3HAKU JICJIUMOCTH Ha 2,
4,8, 5,3,6,9, 10, 11, npusHaku AECTUMOCTH CYMMBbI U HPOU3BEIACHUS LIEIBIX
YHCeJI.

PackiiaapiBaTh HAa MHOKUTENM HATypaJbHBIC YKCIIA.

CB00OOJIHO OMEpUpPOBaTh MOHATHUSAMH: UYETHOE YHUCIIO, HEUETHOE YHCIIO,
B3aUMHO ITPOCTHIE YUCIIA.

HaxoauTte HanOobImuil 00U JACIUTENIb U HAUMEHbIIIee o0lee KpaTHOe
YHCEeJl U UCIIOJIB30BATh UX MPH PEIICHUHM 3a]1a4, IPUMEHSTH anroputM EBkiuaa.

OnepupoBaTh IOHSITHEM OCTaTKa MO MOJYJII0, IPHUMEHATH CBOMCTBA
CpaBHEHUM MO MOYJIIO.

AJireOpandecKkue BbIPaKEeHUSA

BripakeHus ¢ nepeMeHHbIMH.

Hcnons3oBaTh  aiireOpanyeckyrd  TEPMUHOJOTHIO UM CHMBOJIUKY,
IIPUMEHSITH €€ B IPOIECCe OCBOCHUS YUeOHOI0 MaTepHaa.

Haxoaute 3HaueHus OYKBEHHBIX BBIPAKCHHMM IPH 3aJaHHBIX 3HAYEHUSIX
MIEPEMEHHBIX.

Hcnonw3oBaTh IIOHATHE  TOXKJCCTBA, BBINOJHATH  TOXKISCTBECHHBIC
npeoOpa3oBaHus BRIPAKECHHH, T0Ka3bIBaTh TOXK/ISCTRA.

MHOT04JICHBIL.

Beimonuate mpeoOpa3zoBaHMs  IIEJIOTO0  BBIPAXEHHWS B  MHOTOYJICH
IIPUBEJICHUEM TTOJI00HBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

Beimonuare  neictBus  (CIOKEHHE, BBIUMTAHUE, YMHOXXEHHE) C
OJIHOYJIEHAMH M C MHOTOWICHaMH, IPUMEHITh (OPMYJIBI COKPAIIEHHOTO
YyMHOXKEHUS (KBaJpaT U KyO CyMMBI, KBaJpaT M KyO pPa3HOCTH, Pa3HOCTh
KBaJpaToB, CyMMa W pPa3HOCTh KyOOB), B TOM 4YHCJIE IS YMNPOUICHUS
BBIYHCJICHUU.

OcCyllIecTBIATh PaA3JIOKEHUE MHOTOYJIECHOB HAa MHOXKHUTEIU C MOMOIIBIO
BBIHECCHHMSI 3a CKOOKHM OOIIEro MHOXHUTENS, TPYHIHUPOBKH ClIaraeMblX,
npuMeHsisi GOpPMYJIbI COKPAIIEHHOTO YMHOKCHHS.

[IpumensaTe mpeoOpa3oBaHUs MHOTOWICHOB [IJIsi PEIICHUS Pa3IuYHBIX
3a71a4 U3 MaTeMaTUKH, CMEKHBIX TPEAMETOB, U3 PEATbHOMN MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMHU ITOKa3aTEIsIMM JIJIs1
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHUA U HEPABEHCTBA

PemaTe nuHEHHBIC YPaBHEHUS ¢ OJTHOM MEPEMEHHOM, MPUMEHSS MpaBuia
nepexoqa OT MCXOJAHOTO YPaBHEHHMSI K paBHOCWIBbHOMY eMmy. IIpoBepsTs,
SIBJISIETCS JIX YUCIIO KOPHEM ypaBHEHUS.

[TonGupath npuMepsl map YUCEs, SBISIOMIUXCS PEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPJMHATHOM IIJIOCKOCTU TpaduK JTMHEHHOrO ypaBHEHHUS C
JIBYMS TIEPEMEHHBIMH, IMOJIb3YSACh IpadUKOM, MPUBOJAUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

PemaTth cuctembl IBYX JIMHEWHBIX YPABHEHUH C JBYMSI IEPEMEHHBIMHU, B
TOM YHCJe TpapuIecKu.

CocTaBiTh M peliaTh JUHEWHOE YPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUM II0 YCJIOBHIO 3aJa4yd, HUHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJa4¥ MOJIy4YeHHBIN pe3yJibTar.

DyHKUNHA



Koopnunate! u rpaduku.

N300paxkath Ha KOOPAMHATHOW TMPSAMOW TOYKH, COOTBETCTBYIOIIUE
3aJlaHHBIM KOOPJMHATAM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3alUCHIBATh YHCIIOBHIE
IPOMEKYTKHU Ha alNreOpandyeckom si3bIKe.

OtMmeyaTh B KOOPJMHATHOM MIOCKOCTH TOYKH T10 33JIaHHBIM KOOPIMHATAM.

DOyHKINY.

Ctpouts rpadvku JTUHEUHBIX QYHKIUH.

OnuckiBaTh C MOMOIIBIO (PYHKIIUH M3BECTHBIE 3aBUCHMOCTH MEX]Y
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHHE, 1I€HA, KOJIUYECTBO, CTOMMOCT,
POU3BOJAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonutb 3HaueHne PyHKIIMU 10 3HAYEHHIO €€ apryMeHTa.

[Tonumats rpadguyeckuit cnocod NpeacTaBieHUs U aHalIM3a HHGOpMaIUH,
U3BJIEKaTh M MHTEPIPETUPOBATH HMHPOPMALMIO U3 TPaPUKOB peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEH.

Ucnonb3oBaTh cBoiicTBa (yHKIMI JUisi aHainu3a rpaduKoOB pealbHbIX
3aBUCUMOCTEN (Hyau (YHKIHUHM, TPOMEKYTKH 3HAKOMOCTOSHCTBA (YHKIIUU,
IPOMEKYTKH BO3pacTaHusi M yObIBaHUS (PYHKIMU, HAOOJIbIIEe U HAUMEHBIIEE
3Ha4YeHUsS QYHKIHN).

Hcnonb3oBaTh rpaduku s UCCIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEM,
U peUIeHUH 3a7]a4 U3 APYTUX yUeOHBIX MTPEAMETOB U PEaTbHOM KU3HMU.

K xoniy oOyuenus B 8 Kkijacce oOyyaromuiicsi MOJIYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYUCICHUA

HNppanronansHble Yucia.

[ToHnMaTh W HCHOJIB30BAaTh MPEICTABICHUS O PACHIMPEHUU YHCIOBBIX
MHOYECTB.

CBoOoaHo ONEPUPOBATH MOHATHSIMU: KBaJpaTHBIN KOPEHb,
apu(pMETHYECKU KBAJPATHBIA KOPEHb, HPPALMOHAIBHOE YHCIIO, HAXOIUTh,
OLICHUBATh KBaJpPaTHBIE KOPHH, UCIOJB3Ys NMPU HEOOXOAUMOCTU KAIbKYJIATOD,
BBITIOJIHATD MPEe0Opa3oBaHUsl BBIPAKEHHM, COJEp)KAIMX KBaJApaTHBIE KOPHH,
VICTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh HaYaJIbHBIE TPEACTABICHUSI O MHOXKECTBE AEHCTBUTEIBHBIX
yycesn Il CpaBHEHHUSA, OKPYIJEHUS W BBIYUCICHUM, H300paxaTh
NEUCTBUTEIBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOM MPSMOM.

Hcnonb3oBaTh 3a1MCH OOJIBIIMX U MAJIBIX YUCEN C MTOMOIIBIO JECATUYHBIX
npobeit u crenenel uucna 10, 3amUChIBaTh U OKPYTISATh YHCIIOBBIE 3HAYCHUS
pEabHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMoCTb.

CB0o0OOMHO oOmepupoBaTh MOHITHEM OCTaTKa IO MOJYJII0, MPUMEHSTH
CBOKCTBA CPaBHEHUH 110 MOJYJIIO, HAXOAUTh OCTATKH CyMMBbI U MPOU3BEIACHUS
0 TAHHOMY MOJIYJIIO.

AJuireOpandecKkue BbIPaKeHUSA

JpoOHO-panimoHalIbHbIE BEIPAKEHHUS.

Haxonuth nomyctuMble 3HaY€HUsI IEPEMEHHBIX B JPOOHO-pAllMOHATBHBIX
BBIPAKEHUSAX.

[IprMeHsATH OCHOBHOE CBOMCTBO PAIIMOHAIBHOM IpOOH.

BoinonusaTe  mpuBeneHue — anredOpanyeckux — apobei  k  oOuemy
3HAMEHATEII0, CI0KEHHNE, YMHOXKEHHE, JIEJICHUE allreOpandecKux Apooeil.

BhINONHATE TOXKIECTBEHHBIE MPE0Opa30BaHUs PAIIMOHATBHBIX BHIPAKCHUI.



[IpumeHaTh npeoOpa3oBaHus BBIPAKEHUN SISl PEIICHUS Pa3INYHbIX 33/1a4
U3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

Crenenu.

[IpyMeHATh TMOHATHE CTENEHH C IEIbIM IOKAa3aTeleM, BBIIOIHATh
npeoOpa3oBaHus BEIPAXKEHUM, COAEPKALUX CTETICHH C LIETBIM IMOKa3aTeIeM.

NppannoHanbHbIe BEIPaKEHUS.

Haxogute nmomycTuMble 3HA4Y€HUsT TEPEMEHHBIX B  BBIPAXKCHHUSIX,
coziepKaimx apupMeTuIecKue KBaJApaTHbIe KOPHHU.

BoinonHsaTe npeoOpa3oBaHusl UPPAIMOHABHBIX BBIPAXKEHHM, HCIOJNb3Ys
CBOMCTBA KOPHEM.

YpaBHeHUs U HEPABEHCTBA

Pemiars kBaspaTHbIC ypaBHEHMUS.

PemaTte ApoOHO-paliMOHANIbHBIE YPABHEHHS.

Pemlare nuHEHHbIE ypaBHEHHS C IMAapaMETPAMH, HECIOXHBIE CHUCTEMBbI
JIMHEWHBIX YPABHEHUI C MTApaMETPAMMU.

[IpoBOaUTH UCCIEAOBAHNS YPABHEHHUI U CUCTEM YPaBHEHMI, B TOM YHCIIE
C TMPUMEHEHHEM TIpaPUUEeCKUX IMpeACcTaBiIeHU (ycTaHaBIMBAaTh, HMEET JIU
YpaBHEHHE WJIM CUCTEMA YPAaBHEHUMN PEIICHUS, €CIU HUMEET, TO CKOJIbKO, U
mpouee).

[TepexoauTh OT ciaoBecHON (GOPMYTUPOBKH 3ajlaun K € alredpandeckon
MOJENN C IIOMOUIBIO COCTAaBJIECHUS YPAaBHEHUS WJIM CUCTEMbl YpPaBHEHHH,
UHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJadydl IOJYyYECHHBIH
pe3yJbTar.

[IprMeHSATh CBOMCTBA YHWCIOBBIX HEPABEHCTB JIsI CPABHEHUS, OLICHKH,
pelaTh JIMHENHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOW M MX CUCTEMBI, J1aBaTh
rpa@uyuecKyro HIUTIOCTPAIMI0 MHOXKECTBA PEIICHUNA HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUNHA

[TonumaTh U UCONIB30BATh QYHKIIUOHATBHBIC MOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHHMs), ONPEACNATh 3HaUeHUE (PYHKIUU [0 3HAYECHHIO
apryMeHTa, ONpeAeIsiTh CBOMCTBA PYHKIIUHU O €€ rpaduKy.

Crpouth rpaduku QpyHKIUN , ONMUCHIBATH CBOMCTBA YUCIOBOM (DYHKIIMH
1o e€ rpaduky.

K xonmy oOyuenns B 9 KkJjacce O0OydYarOUIUHCS TMOJYYUT CICAYIOIIUE
MIPEIMETHBIE PE3YJIbTATHI:

Yucsa ¥ BBIYUCTIEHUSA

CB00OJIHO OIEpUpOBaTh IMOHATHSAMU: KOPEHb n-M CTENEHU, CTENEHb C
palMOHAJIBHBIM TIOKA3aTeJIeM, HAaXOJUTh KOPEHb n-H CTENEHH, CTENEHb C
palMOHAJILHBIM TTOKa3aTeieM, MCIIONb3ysl MPH HEOOXOIUMOCTH KaJIbKYJISITOD,
NPUMEHATh CBOMCTBA KOpPHS 7-W CTENEHU, CTENEHW C PalMOHAIbHBIM
IIOKa3aTeIeM.

Hcnonb30BaTh MOHSATHE MHOXKECTBA JICUCTBUTEIBHBIX YUCEII TIPU PEIICHUN
3a7a4, TPOBEJICHUU PACCYKJICHUHN U I0KA3aTEIbCTB.

CpaBHMBaTh W YHOPSAOYMBATH JECUCTBUTEIBHBIC YMCHIA, OKPYIJISATH
JNCUCTBUTEJILHBIE YMCIAa, BBIMNOJHATH IPUKUIKY pE3yJibTaTa BBIYMCICHUH,
OIICHKY YMCJIOBBIX BBIPAKCHUM.

AJireOpandecKkue BbIPaKeHUSA

CB00OOJIHO OIEepUpOBaTh IMOHSATHEM KBAJIpaTHOTO TPEXUJICHA, HAXOIUTh
KOPHHM KBaJpPaTHOIO TpEXUJICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEWUHBIC MHOKHUTEIH.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHeiiHbIE U KBaJpaTHbIC YpaBHEHUS, YPABHEHMSI, CBOSAIINECS K
HUM, IPOOHO-PAIIMOHANILHBIE YPABHEHHUS.

PemaTe HecnoXKHbIE KBaJpaTHbIC YpaBHEHUS C TApaMETPOM.

Pemateh nuHeliHbIEe HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, UCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pakaTh pEUICHUE HEPABEHCTB Ha YMCIOBOM MPSMOMH,
3aMKUChIBATH PEUICHUE C TOMOIIBIO CUMBOJIOB.

Pemate cuctembl ABYX JIMHEWHBIX YPaBHEHUN C JBYMSI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJTHO YPABHEHUE HE SIBJIACTCS JIMHEUHBIM.

PemmaTh HECIOXKHBIE CUCTEMbI HEJTMHEHHBIX YPaBHEHU C ITapaMeTpOM.

[IpuMeHATb  METOABI  PAaBHOCUJIBHBIX  IpeoOpa3oBaHU,  3aMEHbI
MEePEMEHHOM, TpadUUeCKOro METOoJia MPHU PEIICHUH ypaBHEHMH 3-i u 4-i
CTEIICHEN.

Pemate cucTemMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONINE KBAJPAaTHOE HEPABEHCTBO, M300pa)xaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YMCIOBOM TMpsAMOW, 3alUCHIBATh PEIICHHE C MOMOIIbIO
CUMBOJIOB.

Pemate ypaBHEHHs, HEpaBEHCTBA M MX CHUCTEMbI, B TOM YHCIIE C
OTpaHUYCHUSIMU, HAIIPUMED, B LEJIbIX YHCIIAX.

[IpoBoaUTh UCCIEIOBaHUS YPAaBHEHUN U CUCTEM YpaBHEHUMN, B TOM YHUCIE
C TMPUMEHEHHEM TpapUUEeCKuX IMpeACcTaBiIeHU (ycTaHaBIMBaTh, HMEET JIU
ypaBHEHUE WJIM CHUCTEMa YpPaBHEHUW pEIICHUs, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

PemaTte TeKCTOBBIE 3ajaud alreOpanyecKUM CIOCOOOM C MOMOIIBIO
COCTAaBJICHHS YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI ISl COCTaBICHUS
MaTEMaTUYECKONM MOJIEM peajbHOM CUTyallud WIM TPUKIAJHOW 3ajlayu,
MHTEPIPETUPOBATH MOJTYUYECHHbBIE PE3YJIbTAThI B 33JJAHHOM KOHTEKCTE.

YucsioBble MOC/IE10BATEILHOCTH M IPOTPeCCH U

CB0OOMHO oOmEepUpoBaTh MOHATUSIMHU: 3aBUCUMOCTh, (GYHKIMS, Trpaduk
byHKIMM, TpsiMasi MOPONOPLMOHATIBHOCTh, JHHEHHAas (QYyHKIUsA, oOpaTHas
IPOIOPIIMOHATILHOCTH, MMapadoia, Tunepooia, KyCOUHO-3a/laHHas PyHKITHS.

UccnenoBath QyHkuio 1o e€ rpaduky, YCTaHaBIMBAaTh CBOMCTBA
byHKUMIA: 00nacTh oOmNpeneseHus, MHOXKECTBO 3HAYCHUHM, HyIu (QyHKIUH,
IIPOMEKYTKM 3HAKOIOCTOSHCTBA, MPOMEXYTKHM BO3pacTaHUsi W yObIBaHUS,
YETHOCTh U HEYETHOCTD, HAUOOJIbIIIEEe U HAUMEHbIIIEE 3HAYEHHU S, AaCUMITTOTHI.

Pacnio3naBaTe kBajpaTHyHyl0 (GYHKIHMIO 10 QopMyle, MPUBOIUTH
IpUMEPHI KBaAPATUYHBIX QYHKIUNA U3 peabHOM KU3HU, PUZUKHU, TEOMETPHH.

Onpenenste  mojiokeHWEe  Tpaduka  KBagpaTHUYHONM  (QyHKIIMM B
3aBUCUMOCTH OT €€ K03 (DHUITUEHTOB.

Crpouth Trpaduk KBaApaTUyHON (YHKIIMH, OIUCHIBaTh CBOMCTBA
KBaJpaTUYHOU PYHKIMU 1O €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBAAPATUYHON (QYHKIUHU ISl pELICHUS 3a]1a4.

Ha nmpumepe kBaapatnuHoi GyHKIIUK CTpOUTh rpaduk pyHkumu y =af(kx
+ b) + ¢ c momoIIkIo peodpa3zoBanuil rpaduka GyHKIHH y=f(X).

NnmoctpupoBaTh ¢ MOMOIIBI0 Tpaduka peanbHYH 3aBUCUMOCTH WIU
IPOLIECC MO X XapaAKTEPUCTUKAM.

Apudmernyeckasi U reoMeTpHYECKasi MPOrpeccuu

CBoOoaHo OTepUpOBaTh MOHATUSIMU: MOCJIEIOBATEIBHOCTb,
apudpMeTHyecKas U TeOMETpUYEeCcKas MPOrpecCcuu.



3amaBaTh TMOCIEIOBATEIBHOCTH Pa3HBIMU CIIOCOOAMHU: OINUCATEIBHBIM,
TaOJIMIHBIM, C TIOMOIIEI0 (POPMYIIBI #-TO YICHA, PEKYPPEHTHBIM.

BBITIONHATE BBIUMCICHHUS C HCIOJNB30BaHHEM (QOpPMYyT #-TO UJIeHA
apu(pMETUIECKON U TEOMETPUUIECKOHN MPOTPECCHIA, CyMMBI TICPBBIX 7 YJICHOB.

N300paxaTh dIEHBI IMOCIEIOBATEILHOCTH TOYKAMH Ha KOOPIWHATHOW
TUTOCKOCTH.

Pematp 3amaun, CBS3aHHBIE C YUCIOBBIMHU MOCIIEIOBATEIIEHOCTSIMH, B TOM
quclie 3aJaddl M3 pealbHOM JKM3HU (C MCIOJIB30BAHUEM KaJbKYJIATOPA,
IU(PPOBBIX TEXHOJIOTHH).

Pacro3naBaTh W TPUBOAWTHL TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MIOCTICIOBATEIPHOCTEH, OrPaHMYEHHBIX TMOCIEA0BATEIHHOCTEH, MOHOTOHHO
BO3pacTamuX (yOBIBAIONINX ) TIOCIET0BATEIBHOCTEH.

HMeTs mpeacTaBieHHE O CXOJUMOCTH TIOCTCIOBATEIBHOCTH, YMETh
HaXOJHUTh CyMMY OCCKOHEUHO YOBIBAIOIIEH reOMETPUICCKOM MTPOTPECCHH.

[TpuMeHsITh MeTOT MaTEMATHUECKON MHAYKIIUY TIPU PEIICHUH 3a7ad.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HauMeHoBaHUe KoaunyecTBO 4acoB
Ne DJIeKTpOHHbIe (LH(ppOBbIE)
pa3iejioB U TEM Konrpouabnsbie IIpakTnyeckue
n/n Bcero o0pa3oBaTebHbIC PeCypPChl
nporpamMmbl padoThI padoThI
UUCIIA U
1 BBIYNCJIEHU L. 1 i but6mmoreka [JOK
Pammmonanbubie https://m.edsoo.ru/77¢09b13
yucia (MOBTOPEHHE)
OVYHKIINN.
) KoODAMHATLL I 17 1 but6mmoreka [JOK
P https://m.edso0.ru/77¢09b13
rpaduku. OyHKIIUHA
AJITEBPAYECKU
3 E BBIPAKEHUA. - but6mmoreka [JOK
BeIpaxenus ¢ https://m.edsoo.ru/77e09b13
MepeMEHHBIMHU
YPABHEHUA U
CUCTEMBI Eub 1OK
. HOIIMOTEKA
4 YPA]%HEHI/H/I. 10 ! https://m.edsoo.ru/77e09b13
JIuneiinbIe
ypaBHEHUS
UUCIIA U
5 BBIYMCJIEHU L. 6 bu6mmoreka [JOK
CrerneHs ¢ https://m.edsoo.ru/77¢09b13

HaTypaJIbHBIM




MoKa3aTejieM
AJITEBPANYECKUA Eub OK

6 E BBIPAYKEHUSI. 23 nosmorexa 11

https://m.edsoo.ru/77¢09b13
MHorouieHs!
AJITEBPANYECKUA
E BBIPAKEHI L. Eub 1OK
HOJIHOTEKA

/ q)opMyH"H 14 https://m.edsoo.ru/77¢09b13
COKpAIlIEHHOTO
YMHOKEHHS
YUCIIA 1 Eub 1OK

HOJIHOTEKA

8 BBITUCIEHIAL. 10 https://m.edsoo.ru/77¢09b13
JemumocTb

9 OYHKINN. 16 bubnmoreka [JOK
Jluneitnas pyHkums https://m.edsoo.ru/77e09b13
YPABHEHUS U
CUCTEMBbI Eub 1OK

o HOJIHOTEKA

10 YPABHEHHH; 14 https://m.edsoo.ru/77e¢09b13
CucreMsl TUHEHHBIX
YpaBHEHU
[ToBTOpEHME,

1 00001IcHNE, g bu6mmoreka [JOK
CUCTEeMAaTHU3ausI https://m.edsoo.ru/77¢09b13
3HaHUM

OBIIEE KOJIMYECTBO
YACOB I10 136

[NPOTPAMME




8 KUIACC

HaumenoBanue KosamnuecTBo yacoB
Ne DJIeKTpOHHBIe (HM(ppPOBbIE)
pa3iejioB U TEM KonrpoJsbnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTebHbIE PeCypPChl
NporpamMmbl padoThI padoThI
YPABHEHUA U Bu6 110K
noIroTexa
I HEPABEHCTBA. 20 https://m.eds00.1u/6d40b704
HepasenctBa
UNCIIA U BuG 110K
noIroTexa
2 BBI[H/ICHEUHM' 17 https://m.eds00.ru/6d40b704
KBagpartuslii KOpeHb
YPABHEHUA U
3 HEPABEHCTBA. 17 bu6mmoreka [IOK
KBagparusie https://m.eds00.ru/6d40b704
ypaBHEHUS
AJITEBPAMYECKH
E BBIPAXKEHU L. BuG 110K
noaoTeka
4 Jpodro- 17 https://m.edsoo.ru/6d40b704
palnoHaIbHBIC
BBIpOKCHUS
YPABHEHUA U
HEPABEHCTBA. BuG 110K
noaoTeka
> JpoGHo- 19 https://m.edsoo.ru/6d40b704
panoHaIbHBIC
ypaBHEHUS
6 OYHKINN 15 bubmuoreka [JOK




https://m.edso00.ru/6d40b704

o | Ememoern, | 1 Buimorexa L1OK
CremeHn ' https://m.eds00.ru/6d40b704

g II;HI;II(EIJIEIACJI;IEHM 7 bu6mmoreka [IOK
TemmocTs ' https://m.eds00.ru/6d40b704
[ToBTOpEHME,

9 00o01IeHME, 10 bubnuoreka [JOK
CHUCTEeMaTHU3aIus https://m.edso00.ru/6d40b704
3HaHUH

OBIIEE KOJIMYECTBO
YACOB IIO 136

[TPOT'PAMME




9 KIIACC

Ne KoanuecTBO Yyacon
HaumenoBaHue pa3jie/ioB JuieKTpOHHBIE (LG poBHIE)
n/ KoHnTpoJbHbIe IIpakTHYeckue
U TeM NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
nn padoThI padoThI
bu6nmoreka [JOK
! OYHKIIAN 25 1 https://m.edsoo.ru/133deaba
YPABHEHUSA 1 Eub 10K
noIMoTEKA
2 HEPABEHCTBA. 15 1 https://m.edsoo.ru/133deaba
KBagparnsle HepaBeHCTBA
YPABHEHUA 1N
3 HEPABEHCTBA. 55 ! bu6nmorexa [JOK
YpaBHEHUs, HEPABEHCTBA U https://m.edsoo.ru/133deaba
HUX CHCTEMBI
UNCJIOBBIE Bu6 OK
4 MOCJIEJIOBATEJIBHOC 25 | Homoreka L]
https://m.edsoo.ru/133deaba
THU U TTIPOT'PECCUN
AJITEBPAMYECKUE
5 BBIPAKEHUS. Crenens ¢ 12 ! bubmuoreka [JOK
pauroHaIbHBIM https://m.edsoo.ru/133deaba
MoKazarejieM
6 [ToBTOpenue, 06061IeHNE, 24 1 bubmuorexa [JOK
cucTeMaTu3alusl 3HaHuH https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO
136 6 0

YACOB I10 ITPOTPAMME







ITOYPOYHOE INTAHUPOBAHUE

7 KJIACC
Kosan4yectBo 4yacos DJIEKTPOHHBIE
Ne Hara uugposbie
Tema ypoka KonTpoJbubie IIpakTH4eckue
n/n Bceero H3Y4YeHU S o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[ToBTOpEHME.
1 P ALOHAL HELC | bu6mmorexa [IOK
t https://m.eds00.ru/33926902
qyucia
IToBTOpEHHE.
CpaBHenue,
TIOPSAIOYMBAHUE U
2 Z Hg)Mianecme 1 Bubmiorexa LIOK
pv https://m.edsoo.ru/fba3fad7
JIEUCTBUS C
panuroHaIbHBIMU
qUCIIaMH
[ToBTOpEHuME.
3 qI/ICJIollza}I npsiMast 1 bubnmorexa LOK
P ’ https://m.edso0.1u/2a6552b
MOJYJb YHCIIa
IToBTOpEHUE.
IIpoueHTHl, 3aKCh
4 I p0 HCHTOB B BU]IE 1 bubnmorexa LOK
port A https://m.edsoo.ru/eeee7517
Ipobu u 1podu B
BU/IE TTPOIICHTOB
5 IToBTOopenue. Tpu 1 bubnuorexa [IOK




OCHOBHBIC 3aJa41 Ha
IMPOUCHTHBI

https://m.edsoo.ru/a8dd2elf

[ToBTrOopenue. Tpu
OCHOBHBIE 33/1a41 Ha
IIPOLICHTHI

bu6nmorexa [IOK
https://m.edsoo.ru/ac009860

[ToBTOpEHMeE.
Pemenne TeKCTOBBIX

bu6nuoreka [JOK
3a7a4
https://m.edso0.ru/73459¢c0c
apuQMeTHIeCKUM
crocooom
[ToBTOpEHME.

Pemenue 3anau u3
peaabHOMN NPAKTUKH
Ha YacTH, IpooH,
IIPOLIEHTHI,
IIPUMEHEHUE
OTHOIICHUN B
IIPONOPLUH IIPH
pelLIeHNH 3a/1a4

bu6mmoreka [IOK
https://m.edsoo.ru/e8f7b535

[ToBTOpEHME.
Pewenne 3anay u3
peaabHON NPAKTUKH
Ha YacTH, IpoodH,
IIPOLICHTHI,
[IPUMEHEHUE
OTHOUIEHUN U
IIPONIOPLUH TIPH

bu6nmorexa [IOK
https://m.edsoo.ru/1125b3e3




pCUICHUHA 3a4a4

[ToBTOpEHME.
PeanbHubie
10 3aBHCUMOCTH; bu6mmoreka [IOK
pelieHue 3a1a4d Ha https://m.edsoo.ru/f3clcefa
JBUXKEHHE, padoTy,
MOKYIKH, HAJIOTH
KonTponbHas
1 paboTa 1o Teme bubnuoteka [JOK
"PanmonanbHbIE https://m.edsoo.ru/577c44c3
yucna"
12 Koopaunara Touku bu6mmoreka [IOK
Ha MpAMOU https://m.edsoo.ru/75¢93948
13 Yucnoskle bu6nmoreka [IOK
MPOMEKYTKU https://m.edsoo.ru/bcbb7941
14 Yucnoskle bu6nmoreka [IOK
HPOMEXKYTKU https://m.edsoo.ru/f6¢6070c
Paccrosnue mexay
15 JBYMsI TOUKaMHU bubmuoreka [JOK
KOOPJAWHATHOMN https://m.edsoo.ru/7efdfdlc
IpsAMOi
IIpssmoyrosbHas
cUCTEeMa KOOp/AMHAT. Eub OK
16 AoOcnucca u nosmorexa L

opavHaTa TOYKH Ha
KOOPJIMHATHOU

https://m.edsoo.ru/b9eded96




IIJIOCKOCTH

[IpssmoyronbHas
cUcTeMa KOOP/IMHAT.

17 Abcnucca u bu6mmoreka [IOK
OpAvHATa TOYKHU Ha https://m.edsoo.ru/b32bcda3
KOOPAMHATHOU
MIJIOCKOCTH
[Tpumeps! rpaduxos, BuGmorexa LIOK

18
3a/laHHBIX https://m.edsoo.ru/8e566725
dopmynamu
[Tpumepsr rpadukos, BuGmorexa LIOK

19 3a1a

JIAHHABIX https://m.edsoo.ru/8e566725
bopmynamu
Urenue rpaduxon Bu6morexa LIOK

20
PEAILHBIX . https://m.edsoo.ru/add42ela
3aBHCUMOCTEH
DyHKUHOHATBHbIC bubmuoreka [JOK

21
3aBUCHMOCTH MEAILY https://m.eds00.ru/399486d6
BEIIMYMHAMU
[onsTne Qpynkuuu.

DOyHKIMS KaK
22 M:;IGMI;TI/I‘-IGCKaH Bubmiorexa LIOK
https://m.edsoo.ru/d08d33da
MO/IEJIb PEabHOrO
npoiiecca
T [onsTne Ppynkunu. bub6nuoreka [IOK

DyHKIMA KaK

https://m.edsoo.ru/ec27f703




MaTEMAaTHYCCKasA
MOZCIIb pCaJIbHOT O
mnmponecca

[TonsaTue GyHKIUY.
DyHKIUA KaK

bu6mmoreka [IOK

24
MareMatirecka https://m.edsoo.ru/b951dcc6
MO/IEJIb PEabHOrO
npoiecca
Ob6nacth
)5 ONPENCIEHUS U bubnuorexa [JOK
o0nacTh 3HaUCHUH https://m.edsoo.ru/b51c9ad0
byHKIIUN
Ob6nacth
2% ONPENEIECHUS U bubnuotexa [JOK
o0nacTh 3HaUeHU I https://m.edsoo.ru/f7bde192
byHKIMHA
7 CrniocoOsI 3a1anus bubnuorexa [JOK
byHKIIUN https://m.edsoo.ru/84d1f13d
bu6mmorexa [IOK
28 r
paduic dyniiim https://m.edsoo.ru/17e3cf26
KonTponbHas
29 paboTa 1o Teme bubmuoreka [JOK
"Koopaunatsl u https://m.eds00.ru/69768400
rpadpuxu. dynkuun"
30 Beipaxkenue ¢ bubnnorexa [JOK

NEpEMCHHBIMU.

https://m.edsoo.ru/f4ad2f98




3HaueHue
BBIPAKEHMUS C
NepEMEHHBIMU

Beipaxenue ¢

31 gepeMeHHHMH' bubnuorexa [JOK
HAtCHHe https://m.edsoo.ru/637eaf29

BBIPAKEHHUS C
NepEMEHHBIMU
Beipaxenue ¢

1 gepeMeHHHMH' bubnuorexa [JOK

HAtCHHe https://m.edsoo.ru/4a51a482

BBIPAKEHMUS C
NepEMEHHBIMU
IIpencraBnenue

1 3aBUCUMOCTHU MEKY bubnuorexa [JOK
BECJIIMYMHAMU B BUJIC https://m.edsoo.ru/b50dfb83
bopMyIbI
IIpencraBnenue

14 3aBUCUMOCTH MEKIY bub6nuoreka [IOK
BECJIIMYMHAMU B BUJIC https://m.edsoo.ru/d455ec7d
bopMyIbI

35 Beruucnenus no bu6mmoreka [IOK
dbopmynam https://m.edsoo0.ru/21329819

36 Beruucnenus no bu6mmoreka [IOK
dbopmynam https://m.edsoo.ru/al9718d5

37 YpaBHeHUE ¢ OHOU bubnuorexa [JOK




IIEPEMEHHOM.
Kopenb ypaBHeHUs

https://m.edsoo.ru/2cfa2578

CaoiicTBa

38 aBHCHUHU C OHOMN bubmorexa LOK
P . A https://m.edsoo.ru/db13ed37
nepeMEHHOMN
CaoiicTBa

39 ABHCHUU C OHOMN bubmorexa LOK
yp . a https://m.edsoo.ru/42fc80d4
epeMEHHOM

40 PaBHOCHUIIBHOCTE bu6nuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/941ec3c5
YpaBHEHHE Kak

A1 MaTeMaTHu4decKas bu6nuoreka [JOK
MOJIEJIb peanbHOMN https://m.edsoo.ru/bala9158
CUTyaIuu
Yucno xopHen

49 [ bu6nmorexa [JOK

https://m.eds00.ru/265c6984

ypaBHEHUS
Yucno kopHen

43 HHCHHOTO bu6nmorexa [IOK

https://m.edsoo.ru/7bfla6f2

ypaBHEHUS
Penienne TeKCTOBBIX

44 3aJa4 ¢ NOMOLIBIO bubmuoreka [JOK
JIMHEUHBIX https://m.edsoo.ru/3f47df53
ypaBHEHUU

45 JluneitHoe bu6mmoreka [IOK

YpaBHCHHEC,

https://m.edsoo.ru/5e622ca5




coJiepaKallee 3HaK
MOZyJIS

Kontposnbnas
pabora 1o Temam
"BpipakeHus ¢

bu6mmoreka [IOK

46
nepeMeHHbIMU", https://m.edsoo.ru/0a2d19¢8
"JIunelHbIE
ypaBHEHHUA"
CreneHs ¢
47 S — bu6mmoreka [IOK
yp https://m.edsoo.ru/ececd610
MMOoKa3aTejIeM
CBOMCTBA CTEIEHH C
48 O — bu6mmoreka [IOK
yP https://m.edsoo.ru/544ee370
MOKa3aTejIeM
CBOMCTBA CTEIEHH C
49 O — bu6mmoreka [IOK
yp https://m.edsoo.ru/464c8d47
MOoKa3arejIeM
CBOJICTBA CTEIEHH C
50 — bu6mmoreka [IOK
P https://m.edsoo.ru/d24f2e6a
[IoKa3arejeM
3amnuce ynucia B
51 JECATUIHON bubnmoreka [IOK
MO3UIIMOHHON https://m.edsoo.ru/fc6f6868
CUCTEME CUHCIICHHUS
5 3anuch 9nciia B bubmuoreka [JOK

NECATUYHOU

https://m.edsoo0.ru/75¢2d600




MO3UIIMOHHOU
CHUCTEME CUHMCIIEHUA

OIHOYJIEHEL.

53 OnHOouIeH bu6mmoreka [IOK
CTaHJAPTHOTO BHUAA. https://m.edsoo.ru/353073de
CreneHs ogHOYWIEHA
OIHOYJIEHEL.

54 OnHouneH bu6mmoreka [IOK
CTaHJAPTHOr'O BUAA. https://m.eds00.ru/91928350
CreneHs ogHOYWIEHA
MuorousieHsl.

Mmuorouien
55 CTaHJapTHOI'O BUIIA bubmorexa LIOK
ap a. https://m.edsoo.ru/5b0ab67¢
CreneHsn
MHOTOYIECHA
MHuorou4seHsl.
Muorouien
56 CTaHIapTHOIr'O BUIA bubmorexa LHOK
1ap a. https://m.edso00.ru/f089268b
Crenensn
MHOTOYJIEHA
CroxxeHue u
57 BBIUYMTAHUE bubmorexa [TOK
https://m.edso0.ru/9d200635
MHOT'OYJICHOB
CioxxeHue u
bu6mmorexa [IOK
58 BBIUYUTAHUE

MHOI'O4YJICHOB

https://m.edsoo.ru/f4564f5¢




CnoxxeHue u

59 BBIUMTAHHE bu6mmoreka [IOK
https://m.edsoo.ru/2580eb67

MHOT'OYJICHOB
YMHOXKEHHEe "

60 eIIeHUe bubmmorexa [JOK
A https://m.edsoo.ru/9¢5782fa
MHOTOYJICHOB
YMHOXEHHE U

61 eIIeHUE bubmmorexa [JOK
A https://m.edsoo.ru/58481972
MHOTOYJICHOB
YMHOXEHHE U

62 eIICHHE bubimoreka [JOK
A https://m.edsoo.ru/42e5476a
MHOTOYIEHOB
YMHOXEHHE U

63 eIICHHE bubimoreka [JOK
a https://m.edsoo.ru/54de7288
MHOT'OYWIEHOB
[IpeobpazoBanue

64 €JI0T0 BBIpAKEHHs bu6nunoreka LIOK
I P https://m.eds00.ru/35¢66869
B MHOT'OWIEH
[Tpeobpa3zoBanue

65 €JI0T0 BBIpAKEHHs bu6nunoreka LIOK
H P https://m.edsoo.ru/c6a6¢cdfO
B MHOT'OWIEH
IIpeoOpaszoBanue

66 epJ'IOI‘OpBLI AKEHUS bubmmorexa [JOK
H p https://m.edso0o0.ru/4c886122
B MHOT'OYJIEH

b K
67 Kopuu MHOTOUNIEHA nonuoreka IO

https://m.edsoo.ru/flec8044




68

KOpHI/I MHOIro4JcHa

bu6nmorexa [IOK
https://m.edso0.ru/d961328f

69

ToxnecTso.
Tox1ecTBEeHHbBIE
npeoOpa3oBaHUs
anre0panvecKux
BBIPAKECHUIN

bu6nuoreka [IOK
https://m.edsoo.ru/386961a4

70

ToxnecTBo.
ToxnecTBeHHbIE
npeoOpa3oBaHUs
anreOpanvecKux
BBIPAKECHU I

bu6nmoreka [IOK
https://m.edsoo.ru/5f80fed0

71

ToxecTso.
ToxnecTBeHHbIE
npeoOpa3oBaHUs
anredpanvdecKux
BBIPAKECHU I

bu6nuoreka [IOK
https://m.edsoo.ru/2¢628e8f

72

ToxecTso.
ToxnecTBeHHbIE
npeoOpa3oBaHUs
anredpanvdecKux
BBIPAKECHUIN

bu6nuoreka [JOK
https://m.edsoo.ru/516¢60cc

73

ToxecTso.
ToxnecTBeHHbIE
npeoOpa3oBaHUs
anredpanvdecKmx
BBIPAKECHUI

bu6mmorexa [IOK
https://m.edsoo.ru/8b4509ae




74 JlokazaTenbCTBO bu6mmoreka [IOK
TOXJICCTB https://m.edsoo.ru/2fade7af
Kontposnbnas
pabora 1o Temam

75 "CrereHs ¢ bubnuorexa [JOK
HaTypaJbHbIM https://m.edsoo.ru/1d3f3417
rmokasareinem',

"MHuorouieHs!"
Ksaapar cymmbl u
76 KBa, ﬂpaT a};HOCTI/I Brbmaotexa [IOK
APaTp . https://m.edsoo0.ru/6fb067fd
JIBYX BBIpaXEHUU
KBaapar cymmsl
77 HCCI?(I))J'ILKI/I};( Bubmiorexa ITOK
. https://m.edsoo.ru/bda0e3bb
BBIPKEHUI
Ky0 cyMMmbI 1 Ky0

78 a};HOZTI/I B Y bubnuotexa [JOK
P ﬂv v https://m.edso0o0.ru/0a860ftb
BBIPKEHUI

79 Pa3HocTh KBaspaToB bu6nuoreka [IOK
JIBYX BBIPaXECHUU https://m.edsoo.ru/3ca88a25
IIpousBenenue

80 aP;HOCTI/IHI/I CYMMBI bubnnorexa LIOK
P Y o https://m.edsoo.ru/b7¢55369
JIBYX BBIPKEHUU
IIpousBenenue

81 aP;HOCTI/IHI/I CYMMBI bubnnorexa LIOK
P Y o https://m.eds00.ru/90888a13
JIBYX BBIPKEHUN

82 CymMa 1 pa3HOCTb bub6nuoreka [IOK




KyOOB JIByX
BBIPAKECHUI

https://m.edsoo.ru/d96daf29

CymMma 1 pa3HOCTb

bu6nuoreka [IOK

83 KyOOB JBYX https://m.eds00.ru/92612500
BBIPAKCHU I 0000
Paznoxenue
84 MHOIr'OWIeHa Ha bubnnorexa LIOK
https://m.edsoo.ru/22e93da2
MHOKUATEITH
[IpousBenenue
Pa3HOCTH CYMMBI
85 JIBYX BBIpaXCHUH, bu6nuoreka [IOK
CyMMa H pa3HOCTb https://m.edsoo.ru/0a52deal
KyOOB JIBYX
BBIPAKECHUIN
Paznoxxenue
86 MHOI'o4JIeHa Ha bubmmorera OK
https://m.edsoo.ru/9781ab25
MHOKHATEIIN
Briaecenune o01ero
87 MHOYKHATEIIS 3a bubmorexa LHOK
https://m.edsoo.ru/ea75a23f
CKOOKH
bu6mmoreka [IOK
88 M
CTOA TPYIHIIHPOBKH https://m.edsoo.ru/3a40blcb
Kontponbnas
29 paboTa mo Teme bubnuorexa [JOK

"®opMmyIsl
COKpAILIEHHOTO

https://m.edsoo.ru/07d38a8¢




YMHOXEHUS"

JlenumMocTh 1ebIx

90 yucelr. CBolicTBa bubmorexa LOK
' https://m.edsoo.ru/08e730f5
IEIMMOCTH
€JIMMOCTD IIEJIBIX
91 fmcen CBOfIIiTBa bubmorexa LOK
' https://m.edsoo.ru/bad2¢c132
IEIMMOCTH
IIpocteie
9 COCTaBHBIC YHCIIA. bubmuoreka [JOK
YETHBIC M HEUETHBIC https://m.edsoo.ru/60be55f1
qucia
[Ipu3naku
bu6nmoreka [IOK
93 ACTMMOCTH Ha 2, 4, https://m.edsoo.ru/9f5ccce3
8,53,6,9,10, 11 o ]
[Ipu3naku
bu6nmorexa [JOK
94 JIETUMOCTH Ha 2, 4, httos://m.ed 19007290
s://m.edsoo.1u
8,5,3,6,9, 10, 11 b
IIpusnaku
JEIUMOCTH CYMMBI U
95 DOH3BECHIS bu6nmorexa [IOK
p A https://m.edsoo.ru/93a99bd9
EJTBIX YHCEIT TIPH
pelICHNH 331249
Hanbonpmmuii
96 o0mmit nenuTeNnh U bubmuoreka [JOK

HanMeHbIIIee 001ee
KpaTHOE JIBYX YHCEI

https://m.edsoo.ru/8a630e47




97 B3anmuoO mpoctsie bubnnorexa [JOK
qucia https://m.edsoo.ru/9aaef77f
98 Anroputm EBknupa. bub6nuoreka [IOK
Jlenenue ¢ ocraTkom https://m.edsoo.ru/c87035b
CpaBHEHUS TIENTBIX
99 qucen 10 MO0 bubmmorexka LIOK
Ay https://m.edsoo.ru/f9d5b3a6
HATypaJIbHOTO YHUCIIA
100 Jluneiinas QyHkIms, bubnmnorexa [JOK
€€ CBOICTBa https://m.edsoo.ru/41aa7bb3
101 Jluneitnas QyHkIus, bubnnorexa [JOK
e€ CBOMCTBA https://m.edsoo.ru/4e21f9b0
102 Jluneitnas QyHkIus, bubnnorexa [JOK
e€ CBOMCTBA https://m.edsoo.ru/e8437668
103 I'paduk nuneitHOM bubnuoreka [IOK
byHKIMHA https://m.edsoo.ru/f5e53469
104 I'paduk nuneitHOM bu6nuoreka [IOK
byHKIMHA https://m.edsoo.ru/18ad2ac8
105 I'paduk nuneitHOM bubnuoreka [IOK
byHKIMHA https://m.edsoo.ru/f8195d52
106 I'padux muHelHOM bubnnorexa [JOK
byHKIIUN https://m.edsoo.ru/c8ba5ab4
107 I'padux pynkuun y bub6nuoreka [IOK
=|x] https://m.edsoo.ru/ecff8e85
108 I'padux pynkuun y bub6nuoreka [IOK
=|x| https://m.edsoo.ru/bb45db77




109 I'padux GyHKIMM Y bubnnorexa [JOK
=|x| https://m.edsoo.ru/da73dc7f
110 I'padux pynkuun y bub6nuoreka [IOK
=|x| https://m.edsoo.ru/Sac03aee
11 Kycouno-3anannble bu6nuoreka [IOK
byHKIMHA https://m.edsoo.ru/85edbbd4
112 Kycouno-3anannble bub6nuoreka [IOK
byHKIMHA https://m.eds00.ru/99d09b30
113 KycouHno-3ananHbIe bubnnorexa [JOK
byHKIIUN https://m.edsoo.ru/635cc345
114 Kycouno-3anannble bub6nuoreka [IOK
byHKIIUN https://m.edsoo.ru/7acbfc82
Kontponbnas
pabora 1o Temam
115 " emmocrs” bubnuorexa [IOK
| . ’ https://m.eds00.ru/59839575
JIuneiinas
byHkImsa"
116 VYpaBHeHuHE ¢ IByMSs bubnnorexa [JOK
[IEpEMEHHBIMU https://m.edsoo.ru/0b833c48
117 VYpaBHeHuUE ¢ IByMSs bubnnorexa [JOK
IIEpEMEHHBIMU https://m.edsoo.ru/8aa0563b
I'papux nuHETHOTO
118 pa];bHeHI/ISI C ABYMs bubmmorexa LIOK
P By https://m.edsoo.ru/f531d258
TIepEMEHHBIMH
119 I'padux nmuHeHHOTO bubnnorexa [JOK

YpaBHEHHUSI C ABYMS

https://m.edsoo.ru/052a49¢ec




NEPpEMCHHBIMU

CucreMsl JIMHERHBIX

120 YPaBHEHUH C IBYMs buommorexa LOK
https://m.edsoo.ru/21€9d205
MEPEMEHHBIMU
CucreMsl JIMHERHBIX Eub 10K
o HOJIMoTeKa
121 aBHEHHU C ABYMSA
yp y https://m.edsoo.ru/aca95fa8
MEPEMEHHBIMU
I'padmueckuit meton
pELIECHUS] CUCTEMBI Eub 10K
o HOJIMoTeKa
122 JIMHENHBIX
. https://m.edsoo.ru/1ed426df
YpaBHEHUU C IBYMSI
MEPEMEHHBIMU
I'padmueckuit meton
PELICHUS] CUCTEMBI Eub 1OK
123 JIMHENHBIX ubmoTeka
. https://m.edsoo.ru/2e93b7ef
YpaBHEHUH C ABYMsI
IIEpEMEHHBIMU
Pemmenue cucrem
JIMHENHBIX
YPABHEHH C (BYMs bu6mmorexa [IOK
124 nepeMeHHBIMHA
p https://m.edsoo.ru/a8e82568
METOJIOM
IOJICTAHOBKHU U
METOJIOM CJIOKEHUS
125 Penrenune cucrem bu6mmoreka [IOK

JIMHENHBIX

https://m.edsoo.ru/bb15461¢




YpaBHEHMH C IByMs
NIEPEMEHHBIMU
METOJIOM
MOJICTAHOBKH U
METO/OM CIIOKECHHUS

126

Pemenue cucrem
JIMHEWHBIX
YpaBHEHUU C ABYMsI
MEPEMEHHBIMU
METOJIOM
MMOJICTAHOBKHU 1
METOJIOM CJIOKCHHUS

bu6nmorexa [IOK
https://m.edsoo.ru/fb0df920

127

Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUU C IBYMSI
MEPEMEHHBIMU KaK
MOJENb PEATBHOM
CUTyaluu

bu6nuoreka [IOK
https://m.edsoo.ru/fcd17b39

128

Kontponbnas
pabora 1o Teme
"CucTtemsl
JIMHEUHBIX
ypaBHEHHH"/
Bcepoccutickas
poBepoyHas paborta

bu6mmorexa [IOK
https://m.edso0.ru/9¢548408

129

Hrorosas
KOHTpOJIbHAs paboTa




/ Beepoccuiickas
npoBepoyHas paboTa

130

[ToBTOpEeHue n
00001IeHME.
Pemenne cucrem
JIMHEWHBIX
YpaBHEHUH C ABYMsI
IIEpEMEHHBIMU
METOJIOM
MMOICTAaHOBKH U
METOJIOM CJIOKCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/e04bbe00

131

[ToBTOpEeHue n
00001eHME.
CreneHs ¢
HaTypaJbHBIM
IOKa3aTejieM

bu6nmorexa [IOK
https://m.edsoo.ru/c333abcb

132

[ToBTOpEeHue n
00o01eHue.
OnHOWIIEHBI 1
MHOTOYICHBI.
ToxaecTBeHHbIE
npeoOpa3oBaHUs
anredpanvdecKux
BBIPAKECHU I

bu6nuoreka [JOK
https://m.eds00.ru/9632cb84

133

[ToBTOpEHME U
00o611eHue.
DopMmysl

bu6mmorexa [IOK
https://m.edsoo0.ru/e7992533




COKpAILEHHOIO
YMHOKEHUS

134

[ToBTOpEeHue n
00o01IeHHE.
Koopnunats! u
rpadukm.

bu6mmoreka [IOK
https://m.edsoo.ru/4dc4df36

135

[ToBTOpEeHue n
00o611eHue.
Jluneitnas QyHKIUSA
U €€ CBOMICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/d7eebf0a

136

[ToBTOpEeHue n
00001eHME.
Pemenne cucrem
JIMHEWHBIX
YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/1¢534214

137

IToBTOpEHME U
00001IeHHE.
Pemenue cucrem
JIMHEWHBIX
YpaBHEHUH C ABYMsI
MEPEMEHHBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/ac20936a

OBILEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

137




8 KUIACC

OliecHUBaHUE 3HAYCHUS
BBIPKEHUS

No KosanuyectBo yacos DJIEKTPOHHBIE
- Jara uudposbie
n/ Tema ypoka KonTtpoJsbHbie IIpakTHyeckue
Bcero U3yYeHUS o0pa3oBaTejbHbIe
n padoThI padoThI
pecypcsl
1 HucnoBble HEPABEHCTBA 1 Bubnuorexa LIOK
p https://m.edso0o.ru/05b219¢1
) CBoiicTBa YHUCIIOBBIX ! bu6mmoreka [IOK
HEPABEHCTB https://m.edsoo.ru/4549afe0
. bu6mmoreka [IOK
CBoOMCTBa YHCITOBBIX
3 1 https://m.edsoo.ru/f3b932b
HEPaBEHCTB 5
bu6mmoreka [IOK
JloKa3aTenbCTBO
4 1 https://m.edsoo.ru/79al8eb
HEPaBEHCTB 5
Hepasenctso ¢
5 nepemeHHoi. Ctporue u 1 bubmorexa TIOK
P 1P https://m.edsoo.ru/6dfe6b28
HECTPOTre HEPaBEHCTBA
Hepasenctso ¢ bubnuorexa IIOK
6 nepemenHoil. Ctporue u 1 https://m.edsoo.ru/5d53d93
HECTPOTHE HEPABEHCTBA b
Crnoxenue u
HOXEHUE YHCIIOBBIX
M but6mmoreka [JOK
7 HEpPAaBEHCTB. 1

https://m.edsoo.ru/a04ef86a




Cnoxenue u
YMHOXXEHHUE YHCIOBBIX

bu6mmoreka [IOK

8 HEPaBEHCTB. https://m.edsoo.ru/1c0a2bs
OreHnBaHue 3HaYCHUS d
BBIPAKEHUS
IlonsTue o pemennn
HEPaBEHCTBA C OJHOM bubnuoreka [IOK
9 IIEPEMEHHOM. https://m.edsoo.ru/aa63870
MHOXeCTBO pelieHui 4
HEpaBEeHCTBa
ITonsTue o pemieHnn
HEPABEHCTBA C OJTHOM
10 nepeMeHHoﬁ 8 bubnuoteka [IOK
P ' . https://m.edsoo.ru/4df1faa0
MHOX€eCTBO permeHuin
HEpaBEeHCTBa
PaBHOCWIIBHBIE
1 HEpaBEHCTBA. bubnuoreka [IOK
HepasenctBo- https://m.edsoo.ru/3al7ce2c
CIIEJICTBUE
but6mmoreka [IOK
12 YucoBble TPOMEKYTKH https://m.edso0.ru/8073515
0
JInHeliHOE HEPABEHCTBO
C OJHOU IIEpEMEHHON U bubmorexa [IOK
13 P https://m.edsoo.ru/f026258
MHO>KECTBO €T0 7
peuneHuin a
14 Pemienne muHEHHBIX bu6mmoreka [JOK




HEPABCHCTB C OJIHOM

https://m.edsoo.ru/3ceb586
b

[IEPEMEHHOMN b
Pemenne nuHEHHBIX
15 HEPaBEHCTB C OJHOMU bubmmorexa LOK
P . A https://m.edsoo.ru/c91ac52
MePEeMEHHOMN
Pemenue nuHEHHBIX bubmmoreka [IOK
16 HEPABEHCTB C OJIHOM https://m.edso0.ru/59248db
IIEPEMEHHOMN €
CucTeMbl TMHEHHBIX bubmmorexa LIOK
17 HEPABEHCTB C OJHOM https://m.edsoo.ru/a0eba49
MIePEMEHHOMN 8
CucreMbl TUHEHHBIX
18 HEPaBEHCTB C OJTHOU bubmmorexa LIOK
P . a https://m.edsoo0.ru/98bf65¢2
MePEeMEHHOMN
Pernienne TeKCTOBBIX
3A724 ¢ TOMOIIBIO bu6mmoreka [IOK
19 . https://m.edso0.ru/93d78c5
JTUHCHHBIX HEPABCHCTB b
C OJTHOM IIEPEMEHHOU -
20 KonTtponbHas pabora no bubnuoreka [IOK
teme "HepaBencrpa" https://m.edsoo.ru/a90aff13
bubmmoreka [IOK
21 KBagparusle kopHU https://m.edsoo.ru/4112736
f
Apudmernueckuit bubnuoreka [IOK
22 KBaJpaTHBIA KOPEHb U https://m.eds00.ru/1970379

€r0 CBOMCTBa

€




Apudmernueckuit

bu6mmoreka [IOK

23 KBaHpaTVHHH KOpeHb 1 https://m.edsoo.ru/16109afa
€ro CBOICTBa
[Tonsitue
HUPPALMOHAIIBHOTO bubnuoreka [IOK

24 yucna. JleicTeus ¢ https://m.edsoo.ru/cd0cd78
HUppaLMOHATIEHBIMU c
YUCIaMHU
CBoliCcTBa ACHCTBUH C bub6mmoreka [IOK

25 HppaloOHaILHBIMU https://m.edsoo.ru/ca58bc7
YyHCIaMU 8
CaoiicTBa I€MCTBUI C bu6mmoreka [{OK

26 HUPPALMOHAIIBHBIMU https://m.edsoo.ru/acb6458
YUCJIaMHU 1
CaoiicTBa I€MCTBHI C

27 Hpparu H:JILHLIMI/I Bubamorexa [IOK

bpato https://m.edsoo.ru/bc7f36a8

YUCIaMHU
CoaBHeHIe bu6mmoreka [IOK

28 P https://m.edsoo.ru/7b26d3b
MPPALMOHATIBHBIX YHCEN 0
CoaBHeHIe bu6mmoreka [IOK

29 P https://m.edsoo.ru/c5bd43e
MPPALMOHATIBHBIX YHCEN 0
MHokecTBO

e CTBUTEIbHBIX YUCET bu6morexa TIOK
30 A ’ https://m.edsoo.ru/51f76b1

IIpencraBnenus o
paciImpeHnax

d




YHUCJIOBBIX MHOXXCCTB

JonycTuMeble 3HaYeHUS
MepEMEHHBIX B

BHPAKCHIAX bubmuoreka [JOK
31 CO,Z[ep)KaH_II/IXj https://m.edsoo.ru/de92259
0
apudmernyeckue B
KBaJIpaTHbIE KOPHU
JlomycTuMbIe 3HAYECHUS
MIEPEeMEHHBIX B
1 BBIPAKCHUSAX, bubnuoreka [IOK
COoZEepIKALLUNX https://m.edsoo.ru/c1f762ee
apudmeTnyeckue
KBaJIpaTHbIE KOPHU
ToxnecTBeHHbBIS
npeoOpa3oBaHUs
BBIpAKCHH bubnuotexa [JOK
33 cozlepn(anm;( https://m.eds00.ru/1676514
0
apudmernyeckue a
KBaJIpaTHBIC KOPHH
ToxnecTBeHHBIE
npeoOpa3oBaHUs
BBIpANKCH bubmuoreka [JOK
34 coz[epn(aum;( https://m.edsoo.ru/cdd27¢cb
8
apudmeTnyeckue -
KBaJIpaTHbIE KOPHU
35 ToxmecTBEHHEIE but6mmoreka [JOK

npeoOpa3oBaHUs

https://m.edsoo.ru/57be760




BBIPAKECHU,
coJepaKalmx
apupMeTHyeCcKue
KBaJpaTHbIE KOPHU

ToxnecTBeHHbIe
npeoOpa3oBaHUs
T bu6mmoreka [IOK
36 https://m.edsoo.ru/e39412e
coJiep KalnX .
apudmernyeckue -
KBaJ[paTHbIE KOPHU
KonTtponbHas pabora no bubnuoreka [IOK
37 teMe "KBanpaTHsiii https://m.edsoo0.ru/948388
KOpeHb" 7
but6mmoreka [JOK
38 KBanpatHoe ypaBHEeHuE https://m.eds00.ru/53191c0
b
®opMyiia KOpHEU
KBaJIpaTHOTO
YPaBHEHUH. bubnuoreka [IOK
39 Komnuectso https://m.edsoo.ru/02455db
NeHCTBUTENbHBIX S
KOpHEH KBaJpaTHOIO
YpaBHEHHSI
®opMyiia KOpHEH
40 KBaJIpaTHOTO bubnuorexa IIOK
YpaBHEHUS. https://m.edsoo.ru/7d6cdfb2

KomunuectBo




JIEMCTBUTEIBHBIX
KOpPHEHN KBaJApaTHOTO
YpaBHEHUS

®opMyiia KOpHEU

KBaJpaTHOTO
ABHEHUS.
41 ﬁnnqecmo bubmuorexa [JOK
. https://m.edsoo.ru/1¢76389f
JEWCTBUTEIbHBIX
KOpPHEH KBaJApaTHOTO
ypaBHEHUS
®opMyiia KOpHEU
KBaJpaTHOTO
ABHEHUS.
47 igz)nnqecmo bubmuoreka [JOK
. https://m.edsoo.ru/5fe60585
JEeHCTBUTEIbHBIX
KOpHEHN KBaJpaTHOIO
ypaBHEHUS
bu6mmoreka [IOK
43 Teopema Buera https://m.edsoo.ru/4c7c44b
S
bu6mmoreka [IOK
44 Teopema Buera https://m.edsoo.ru/a76e903
8
YpaBHEHUsI, CBOUMBIE
45 K JTUHEHHBIM but6mmoreka [JOK

YPaBHEHUSAM WM K
KBaJIpaTHBIM

https://m.edsoo.ru/4fb6bbcl




YpaBHEHHSIM

YpaBHeHUsI, CBOAUMBIE
K JINHEHHBIM

46 ABHEHHSIM WJIH K Bubmiorexa LIOK
yp https://m.edsoo.ru/3af662c6
KBaJIpaTHBIM
ypaBHEHUSAM
47 KBanpatHoe ypaBHEeHuE bubnuorexa IIOK
C IapaMeTpoM https://m.edsoo.ru/8a55ecf0
Pemenue kBagpaTHBIX bu6mmoreka [JOK
48 YpaBHEHUN C https://m.edsoo.ru/105b63 1
napameTpamu 7
Pemenue kBagpaTHBIX bu6mmoreka [JOK
49 YpaBHEHUH C https://m.edsoo.ru/47da856
napameTpaMu a
Pemenne kBagpaTHbIX Bu6 10K
. NOJIMOTEeKA
aBHEHUH,
50 P https://m.eds00.ru/3f000b9
COZIep KaIINX 3HAK 3
MOJTYJIS a
Pemenne kBagpaTHBIX Eu 1OK
. nOJIMOTEeKA
aBHCHUH,
51 P https://m.edsoo.ru/51525b4
COZIEpIKAIINX 3HAK b
MOTYJIS a
YpaBHEeHHE Kak
5 MaTeMaTHIecKas but6mmoreka [JOK

MOJIEb PEATbHOM
CUTyalnu

https://m.edsoo.ru/20a5fe85




Pelienne TeKCTOBBIX

bu6mmoreka [IOK

53
SWIAT € TIOMOTHDBIO . https://m.edsoo.ru/9f3d34e0
KBaJpATHBIX YPaBHEHUI
KonrtpoabHas padbora mo
54 TeMeTl?'KBa afHHe bubmorexa OK
I'l'p https://m.edsoo.ru/4ecabfl5
ypaBHEHUS
bu6mmoreka [{OK
PanmonanbHbie
55 https://m.edsoo.ru/e7b471b
BBIPOKCHUS .
ToecTBeHHBIE
bubmmoreka [IOK
npeoOpa3oBaHUs
56 https://m.edsoo.ru/76eca41
panMoHATbHBIX 0
BBIPAKECHUI a
ToxmecTBeHHBIE
57 npeoOpa3oBaHus bubnuoteka [IOK
paMOHAIIBHBIX https://m.edsoo.ru/4f03b9¢1
BBIPAKECHUI
ToxmecTBeHHBIE
bu6mmoreka [JOK
npeoOpa3oBaHUs
58 https://m.edsoo.ru/1436197
panoHaIbHBIX |
BBIPAKECHUI a
ToxecTBEeHHBIE
bubmmoreka [IOK
npeoOpa3oBaHUs
59 https://m.edso00.ru/2816319
parMoHAIBHBIX g
BBIPAKECHUI a
buo OK
60 AnreGpanyeckas 1poOb. nonmorexa I

https://m.edsoo.ru/4alcc26




Z[OHyCTI/IMLIe 3HA4YCHUA
NEPpECMCHHBIX B I[pO6HO-
palluOHAJIBHBIX
BBIPAXKCHUAX

AnreGpanyeckas 1poOb.

Z[OHyCTI/IMLIe 3HAUYCHUA

bu6mmoreka [IOK

61 MEPEMEHHBIX B IPOOHO- https://m.edsoo.ru/4ede5c9
pannoOHAIBHBIX 4
BBIPKCHUSX
AnreGpanyeckas 1poOb.

JlonycTuMeble 3HaueHUs bu6mmoreka [IOK

62 MEePEMEHHBIX B IPOOHO- https://m.edsoo0.ru/65188f6
panmoHaIbHBIX 1
BBIPKCHUSX

. bubmmoreka [IOK
OcHOBHOE CBOMCTBO

63 . https://m.edsoo.ru/753¢cb03
anreOpandeckoi 1podu .

64 OcCHOBHOE CBOICTBO bubnuotexa [JOK
anredbpanveckoi qpoou https://m.edsoo.ru/9bed7fd1
Cnoxenue u

65 BBIUUTAHUE bu6mmoreka [IOK
anredpanvdecKkux https://m.edsoo.ru/44d36cf1
npo0eit
Cnoxenue u

66 BBIUUTAHUE bu6mmoreka [IOK
anredpanvdecKux https://m.edsoo.ru/852a7f59

npo0eit




YMHOXEHHUE U JeJICHHUE

bu6mmoreka [{OK

67 anreOpanyecKux https://m.eds00.ru/8664f03
npo0eit 1
VYMHOXKEHUE U JIeJICHUE
68 anre0 aI/ILIeCKI/II)[( bu6morexa TIOK
pv https://m.edsoo.ru/5f478ca4
npoOeit
VMHOXKEHHUE U JIeTICHUE
69 anreOpandecKux bu6morexa TIOK
pv https://m.edsoo.ru/79aaddfc
npoOeit
Bossenenue
70 anrebpandeckoi apodu bubmorexa HOK
P AP https://m.edsoo.ru/3ca7ef46
B CTENEHD
KonTponbHas padota no
" bubmuorexa [JOK
teme "Jlpo6Ho-
71 https://m.edsoo.ru/29a864b
parmoHa bHBIC g
BbIpaKeHUs" a
JIpoOHO-panOHAIIbHBIE BrbmaoTeka [OK
72 P P https://m.edso00.ru/988d8b7
ypaBHEHUs 5
Pemenue npo6Ho-
paloHaIbHBIX bubnuoreka [IOK
73 YpaBHEHUH, https://m.edso0.ru/20ce288
CBOJALIUXCS K 7
JTUHEHHBIM ypaBHEHUSM
74 Pemenue npo6Ho- bubnuoreka [IOK

palMOHAIBHBIX

https://m.edsoo.ru/291¢093




YpaBHEHUH,
CBOZAIINXCS K
JIMHEUHBIM YPaBHEHUAM

75

Pemenne npo6HO-
paloOHaIbHBIX
YpaBHEHUH,
CBOIAIIUXCA K
JIMHENHBIM YpaBHEHUAM

bu6mmoreka [IOK
https://m.edsoo.ru/beafd17¢c

76

Pemenne npo6HO-
paloOHaIbHBIX
YpaBHEHUH,
CBOJAIIUXCA K
KBaJIpaTHBIM
YPaBHEHUAM

bu6mmoreka [{OK
https://m.edsoo.ru/246¢498
2

77

Pemenne npo6HO-
paMOHAIIBHBIX
YpAaBHEHUH,
CBOOAIIIUXCA K
KBaaApaTHbBIM
YPaBHEHUSM

but6mmoreka [JOK
https://m.edsoo.ru/daff5e22

78

Pemenue npo6Ho-
paurOHAIIBHBIX
YPaBHEHUH,
CBOJAIIUXCA K
KBaJIpaTHBIM
YpaBHEHUSIM

but6mmoreka [JOK
https://m.edso00.ru/927{8fc6

79

Pemenue npo6Ho-

bu6mmoreka [IOK




palMOHaIbHBIX
YPaBHEHUN METOJIOM
3aMEHBI IEPEMEHHON

https://m.eds00.ru/67a4063
€

Pemenne npo6HO-
parroHaIbHBIX

bubmmoreka [IOK

80 . https://m.edsoo.ru/1d27e35
YpaBHEHUH METOJI0M 4
3aMEHbI IEPEMEHHOMN
Pemenne npo6HO-

81 palMOHAIBHBIX bu6mmoreka [IOK
YpPaBHEHUH METOJ0M https://m.edsoo.ru/002¢f04c
3aMEHbI IEPEMEHHOMN
Pemenue npo6Ho-

%) palMOHAIBHBIX bu6mmoreka [IOK
YpPaBHEHUH METOJ0M https://m.edsoo.ru/f7cd7e78
3aMEHbI IEPEMEHHOMN
Pemienue TekCTOBBIX
38124 ¢ TOMOILIBIO bubmuorexa [JOK

&3 https://m.edsoo.ru/0e786da
JIpOOHO-paIMOHATEHBIX 3
ypaBHEHUH
Pemienue TeKCTOBBIX

%4 3a7a4 C IOMOILBIO bubnuotexa [JOK
IpoOHO-palMOHATBHBIX https://m.edsoo.ru/262e4af7
YpaBHEHU
Penienune TekcTOBBIX bu6mmoreka [IOK

85 3a]1a4 C MOMOILBIO https://m.edsoo.ru/6d100a7

JIpOOHO-paIMOHATEHBIX

6




ypaBHEHUH

Pemienue TeKCTOBBIX
3a7a4 C IIOMOIIBIO

but6mmoreka [JOK

86 https://m.edsoo.ru/62d9258
JTPOOHO-paIMOHATBHBIX .
ypaBHEHUH -
Pemenue TeKCTOBBIX
but6mmoreka [JOK
3a/1a4 C TIOMOIIBIO
87 https://m.edsoo.ru/c8ae271
JTPOOHO-pAIMOHATBHBIX 6
ypaBHEHUU a
Pemenue TeKCTOBBIX
bu6mmoreka [JOK
3a/1a4 ¢ TTOMOIIBIO
88 https://m.edso0o.ru/4006b32
JTPOOHO-paAIMOHATBHBIX .
ypaBHEHUH -
I'paduueckas
but6mmoreka [JOK
WHTEPIIPETAIHS
89 . https://m.edsoo.ru/b0a2c81
YpaBHEHHI C IBYMs 0
MIePEeMEHHBIMU =
KonTponbHas padota no
" bubmuoreka [JOK
teme "JIpo6Ho-
90 https://m.edsoo.ru/1aad97b
paroHa bHBIC .
ypaBHeHus" -
OO6nacthb omnpeneneHus bu6mmoreka [JOK
91 Y MHOKECTBO 3HAYCHUH https://m.edsoo.ru/72d8d17
GyHKIMU 8
9 OO6nacthb omnpeneneHus bu6mmoreka [JOK

U MHO>KECTBO 3HA4YECHUU

https://m.eds00.ru/7930bc7




byHKIIUN

8

CnocoOsl 3a1anusd

bu6mmoreka [IOK

93 . https://m.edsoo.ru/648634¢
byHKIHMI .
bu6mmoreka [{OK
94 I'padux GpyHKIIN https://m.edsoo.ru/bc18396
8
Urenue cBOWCTB
HKIIWU T10 €€
dy bubmuoreka [JOK
rpaduky. [Ipumepsl
95 . https://m.edsoo.ru/5a3c0b2
rpadukoB QpyHKINH, p
OTPAXKAIOIIUX peaIbHbIC B
MIPOLIECCHI
DyHKINH,
OTTMCBIBAIOIITHE TTPSIM
o O6DATH PAMYIO bubmuoreka [JOK
96 PATHYIO https://m.edsoo.ru/7d59a78
MPONOPILMOHATILHBIE 7
3aBUCUMOCTH, UX -
rpaduxu
OyHKIUHY,
OIUCBIBAIOLIHE MTPSIMYIO
97 1 00paTHYIO bubnuoreka [IOK
MPONOPLIUOHATIBEHBIE https://m.edsoo.ru/a700fb4a
3aBUCUMOCTH, UX
rpaduxu
08 OyHKIHH, bubnuoreka [IOK

OIMMCBIBAIOIINE IPAMYHO

https://m.edsoo.ru/c818{df6




1 00paTHYIO
PONOPLMOHATILHBIE
3aBUCUMOCTH, UX
rpaduxu

OyHKIMA y = X2 1 €€

bubmmoreka [IOK

99 . https://m.edsoo.ru/a88a94b

CBOMCTBa 3
N bu6mmoreka [IOK

) =x2

100 yIiKHHH ymxomee https://m.edsoo.ru/75c41a0
CBOMCTBa a

N bu6mmoreka [{OK

) =x3

101 yI\{,KHHH ymxmee https://m.eds00.1u/228¢383
CBOMCTBA .
DyHKIIS Y —K/X 1 €8 bu6mmoreka [IOK

102 y . y https://m.edso0.ru/2d0b876
CBOMCTBA .
DyHKIIS Y —K/X 1 €8 bu6mmoreka [IOK

103 Y . y https://m.edso0.ru/7015950
CBOMCTBA 3
DYHKIHS Y =VX H 68 bu6mmoreka [IOK

104 Y . y https://m.edsoo.ru/1622099
CBOMCTBA 9

105 KonTtponbHas paborta no bubmuoreka [IOK
teme "@yHkuuu" https://m.edsoo.ru/77c6ef63
Crelensb ¢ [eabIM Bubmorexa IIOK

106 https://m.edso0o0.ru/6¢8839¢

IIoKa3aTciemM

a




CBOIiCTBa CTENEHH C

bubmuorexa [JOK

107 https://m.edsoo.ru/bd6e2el
LIEJIBIM ITOKa3aTeaeM .
108 CaoiicTBa CTENEHHU C bu6mmoreka [IOK
LEJIBIM MOKa3aTEeIIEM https://m.edsoo.ru/ceae927f
109 CBOICTBA CTEIIEHU C bu6mmoreka [JOK
LEJIbIM ITOKa3aTeJIeM https://m.edsoo.ru/54faad53
[IpeoOpa3zoBanue
. bu6mmoreka [IOK
BBIPKECHHUI,
110 https://m.edsoo.ru/53d921e
coJiepKalIiX CTEMEeHU C 6
LICJIBIM ITOKa3aTeJieM -
[IpeoOpa3zoBanue
11 BBIPKEHHUI, bub6mmoreka [IOK
COJIepKallluX CTEIEHU C https://m.edso00.ru/46fbf966
LIEJIBIM ITOKa3aTeaeM
[Ipeobpa3zoBanue
112 BBIPKECHHUI, bubmmoreka [IOK
COJIepKallluX CTEIEHHU C https://m.edsoo.ru/f5¢6081b
LIEJIBIM ITOKa3aTeaeM
. bu6mmoreka [IOK
CrangapTHBIN BU]T
113 https://m.edsoo.ru/6a9ab72
qyucia
b
114 CrannapTHBIN BU] bubmmoreka [IOK
qucia https://m.edsoo.ru/3121ecfe
. bu6mmoreka [IOK
JelicTBus ¢ yncinamu,
115 https://m.edsoo.ru/b0c28e4

3allMCaHHBIMU B

0




CTaHAapTHOM BHUJC

116

JlecTBUS ¢ YuCIaMu,
3alMCaHHBbIMU B
CTaHJIapTHOM BHUE

bubmmoreka [IOK
https://m.edsoo.ru/73cd08d
3

117

Pa3meps1 06beKTOB
OKpY>KaroIlero Mupa,
JUTUTEIIbHOCTh
MPOLIECCOB B
OKPYXKaIOIlIEM MHUpE

bubmmoreka [IOK
https://m.edsoo.ru/9¢11128
a

118

Pa3meps1 06beKTOB
OKpY>KaroIlero Mupa,
JUTUTEIIBHOCTD
MPOLIECCOB B
OKPYKaIOIlIEM MHUpE

bubmmoreka [IOK
https://m.edsoo.ru/3b40070
d

119

Pazmepbl 00beKTOB
OKPY>KaroIIero Mupa,
JUTUTENTbHOCTh
IIPOLIECCOB B
OKpY>KaIoOIlleM MUDE

bub6mmoreka [IOK
https://m.edsoo0.ru/357b102
d

bu6mmoreka [IOK
120 Jlenenue ¢ octaTkoM https://m.edso0o.ru/680dd02
0
CpaBHEHUS LIETBIX bubnuoteka [IOK
121 YHCell 110 MOAYIIIO https://m.edsoo.ru/35e6812
HaTypaJbHOI'O YKCIIa 8
b K
122 CpaBHEHUS LIETBIX uommoreka LO

https://m.edsoo.ru/56¢3d6a




YuCei 110 MOAYJIHO
HaTypaJIbHOT'O YHCJIa

CaolicTBa CpaBHEHUN

bu6mmoreka [{OK

123 https://m.eds00.ru/052fb52
10 MOAYJIIO 0
124 CaoiicTBa cpaBHEHUN bu6nuoreka IIOK
I10 MOJYJIIO https://m.edsoo.ru/c519bbf7
OcTaTku CyMMBI U bubnuoreka [IOK
125 MIPOU3BEAECHHUS 110 https://m.edsoo.ru/bb297ba
JJaHHOMY MOJYJIIO Y
KonrtpomnsHas padorta no
temaMm "Crenenn",
126 D — bubmnorexa LIOK
© OCU https://m.edsoo.ru/f0589d9¢e
Bcepoccuiickas
IpoBepoyHas pabora
Hroroast KOHTpOIbHASA
aGora / bu6mmoreka [IOK
127 P . https://m.edsoo.ru/lela2a6
Bcepoccuiickas )
npoBepoyvHas pabora -
[ToBTOpEenue u
o0o0menue. Pemenue
JINHEWHBIX HEPABEHCTB
. P . bubnuotexa [JOK
128 C OJHOU NEPEMEHHOU U

CUCTEM JIMHENHBIX
HEPABEHCTB C OJJHOU
IIEpPEMEHHOM

https://m.edsoo.ru/04aa7dfb




129

IToBTOpEHME U
o6o0mmenue. Perenue
JIMHENHBIX HEPABEHCTB
C OJTHOM IIEPEMEHHOU U
CUCTEM JIMHENHBIX
HEPABEHCTB C OJTHOU
MePEMEHHOMN

bu6mmoreka [IOK
https://m.edsoo0.ru/8b5316¢
c

130

IToBTOpEHUE N
o0oO11eHue.
ToxX1eCTBEHHBIE
npeoOpa3oBaHUs
BBIPAXKECHU,
coJiepKaIINX
apupMeTHyecKue
KBaJpaTHbIE KOPHU

but6mmoreka [JOK
https://m.edsoo.ru/8cbedcfe

131

[ToBTOpEenue u
o6o0mmenue. Perenne
KBaJIpaTHBIX
ypaBHeHUH. Pemenue
TEKCTOBBIX 3aJa4 C
ITOMOUIBIO KBAIPATHBIX
YpaBHEHU

but6mmoreka [JOK
https://m.edso00.ru/8316894
c

132

IToBTOpEHME U
o6o0mmeHnue. Perenune
3a7a4 U3 peaabHOU
HKUZHU

but6mmoreka [JOK
https://m.edsoo.ru/laa74ca6

133

IToBTOpEeHUE 1

but6mmoreka [JOK




obo01eHue.
ToxnecTBeHHbIC
npeoOpa3oBaHUs
parroHaIbHBIX
BBIPAKECHUI

https://m.edso00.ru/d87c1b9
6

134

IToBTOpEeHUE N
o6o0mmenue. Perenne
IpOOHO-paIMOHATEHBIX
YPAaBHEHUH,
CBOJSIINXCS K
JINTHEWHBIM WJIA K
KBaJPaTHBIM
ypaBHeHUsAM. Pemenue
TEKCTOBBIX 3a/1a4 C
MTOMOIIBIO APOOHO-
paroHaIbHBIX
ypaBHEHUH

but6mmoreka [JOK
https://m.edsoo.ru/45dc757f

135

IToBTOpEHME U
00o0menue. Pemenue
TEKCTOBBIX 33J1a4
pPa3ITUYHBIMHU
crocodbamu

bu6mmoreka [IOK
https://m.edsoo.ru/f14c101e

136

IToBTOpEHME U
o6o0mmeHnue. Perenune
3a7a4 U3 peaabHOU
HKUZHU

but6mmoreka [JOK
https://m.edsoo.ru/b7228af5
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9 KIIACC

N KoJsmmuecTBo yacos DJIEKTPOHHBIE
°
Jlara uugposbie
n/ | Tema ypoka KonTpoJbubie IIpakTuyeckue
Bcero U3y4YeHHs o0pa3oBaTe/IbHbIE
n padoThI padoThI
pecypcsbl
Oynkuus. CoiicTBa
GyHKIUI: HynH QYHKIHH,
POMEKYTKH
3HAKOIOCTOSIHCTBA
bu6mmoreka [IOK
(GYHKINU, TPOMEXKYTKH
1 1 https://m.edsoo.ru/d90f2e4
BO3PaCTaHMs U YOBIBAaHUS .
byHKIUH, YETHBIE U N
HE4ETHbIE PYHKIINH,
HauOoJbIlIee U HAMMEHbIIee
3HA4YCHUS QYHKIINH
Oynkuus. CoiicTBa
GyHKIMI: HyIH QYHKIHH,
IPOMEKYTKH
3HAKOIOCTOSIHCTBA
bu6nmoreka [JOK
(GYHKLINHU, TPOMEXKYTKH
2 1 https://m.edsoo.ru/b3732¢
BO3PACTaHMs U YOBIBAaHUS 65
(byHKINHU, YETHBIE U o
HEeuéTHbIE (PYHKIINY,
HauOoJIbIlIee M HauMEHbIIIee
3HaueHus1 QyHKIUU
3 [TocTpoenue rpagukos 1 bu6nuoreka [IOK




(GYHKIHH C TOMOIIIBIO
npeoOpazoBaHui

https://m.edsoo.ru/97eaec2
e

[TocTpoenune rpadukos

bu6nmorekxa [JOK

4 (GYHKIMI C TOMOIIBIO https://m.edsoo.ru/ea04324
npeoOpazoBaHuit c
KBanparusiii TpéxusieH. bu6nmoreka [JOK

5 KopHu kBagparHoro https://m.edsoo.ru/71798¢c
TpEXUIIeHa d2
Paznosxenue kBagpaTHOTO bubnmnorexa [JOK

6 TpEéXuieHa Ha JIMHEITHbIE https://m.edsoo.ru/de57ade
MHOKHTEITH 0
Paznosxenue kBagpaTHOTO bubnmnorexa [JOK

7 TpEXUJICHA HA JINHEHBIE https://m.edsoo.ru/0b248ca
MHOKHTEIH 2
KBanparnunas GyHKIus u bubmorexa OK

8 N pv Y https://m.edsoo.ru/6215f41
e€ cBoiicTBa 0
[Tapabona, KOOpIUHATEI bubnnoreka [JOK

9 BEPLIMHBI 1apaloJIbl, OCh https://m.edsoo.ru/c456e08
CUMMETpPUHU NapadoIIbl e

bu6nmoreka [JOK

[TocTpoenue rpagpuka

10 P pad https://m.edsoo.ru/11f6adf

KBaJIpaTUYHON QyHKIIMU

a

11

[Toctpoenue rpaduxa
KBaJIpaTUYHON QyHKIIMU

bu6nmoreka [JOK
https://m.edsoo.ru/c88a279
d




[TocTpoenue rpaduka

bu6nmoreka [JOK

12 N https://m.edsoo.ru/3577ad
KBaJIPAaTHYHOUN (PyHKIIHH b
[Tonoxxenue rpaduka
KBaJIpaTHYHON (PyHKIIUU B bubmotera [IOK

13 P y., https://m.edsoo.ru/2a984b
3aBUCHUMOCTH OT €€ do
KO3 PHUIIHEHTOB o
[Tonoxxenue rpaduka
KBaJIpaTHYHON (PyHKIINU B bubmotera [IOK

14 P y., https://m.edsoo.ru/101baa5
3aBUCHUMOCTH OT €€ s
K03 PHUIIHEHTOB B
Hcnonw3oBanue cBONCTB bu6mmoreka [IOK

15 KBaJPaTUYHON (QyHKIIMH https://m.edsoo.ru/15¢522
JUISL peleHus 3a/1a4 bb
Hcnonp3oBanne CBOMCTB bu6nuorekxa [JOK

16 KBaJPaTUYHON (QyHKIIMH https://m.edsoo.ru/bef7b49
JUISL peleHus 3a/1a4 f
Hcnonp3oBanne CBOMCTB bu6nmoreka [JOK

17 KBaJIpaTUYHON QyHKIIMU https://m.edsoo.ru/4ce8cfl
JUTA pEeIIeHUs 3a1a4 d
CrenenHble QyHKLINU C

bu6nmoreka [JOK

HaTypaJbHBIMU

18 https://m.edso0.ru/928211
MOKa3aTeNsIMU, UX TpapuKu 50
Y CBOMCTBA o
Crenennble QyHKIIUH C bubmmorexa [IOK

19 Y https://m.edsoo.ru/dc16d3

HaTypalbHbIMU

47




MOKa3aTeNsIMH, UX TpaQuKu
U CBOMCTBA

CrenenHble QyHKLINU C

bu6nuorekxa [JOK
HaTypaJbHBIMU
20 https://m.edsoo.ru/fb7b3ef
MOKa3aTeNsIMU, UX TpapuKu )
1 CBOMCTBa -
Crenenusle GyHKIINHT C
by bu6nmoreka [JOK
HATYpaJbHBIMU
21 https://m.edsoo.ru/e35ab59
MOKa3aTeNsIMH, UX TpaQuKu 5
1 CBOMCTBaA -
. bu6mmoreka [IOK
I'paduxu QyHKIIMIA: =\/X,
22 p_ (31)\/ (1)_}’ -y https://m.edsoo.ru/845¢c3cd
Yy="¥X,¥Y= | X | 8
. bu6mmoreka [IOK
Ipadurn GyHKImMiL: y =VX ,
23 p_ (31) N (1)_}’ -y https://m.edsoo.ru/4ddd91
Yy="¥X,¥Y= | X | ]0
. bu6mmoreka [IOK
I'paduxu QyHKIIMIA: =\/X,
24 p_ (31)\/ (1)_}’ -y https://m.edsoo.ru/c711bd
Yy="VX,¥Y= | X |
df
bu6mmoreka [IOK
KonTponbnas pabota mo
25 " " https://m.edsoo.ru/4eacc9b
teme "OyHKIMU s
[lonsiTHe O pemieHun
. bu6mmoreka [IOK
HEPaBEHCTBA C OJHOMI
26 . https://m.edsoo.ru/cfb115b
nepeMeHHoN. MHOXeCTBO p
peueHui HepaBEHCTBA -
27 KBanpaTHbie HEpaBeHCTBa C bubnnoreka [JOK




OJIHOU IIEPEMEHHOMN

https://m.edsoo.ru/bf85efb
f

KBaI[paTHLIe HCPaBCHCTBA C

bu6mmoreka [IOK

28 N . https://m.edsoo.ru/36721ec
OJIHOM MEpEMEHHOM 3
Pemenue nepaBeHCTB bu6nuoreka [IOK
29 rpauuecKuM METOJIOM U https://m.edsoo.ru/d68f067
METOJOM MHTEPBAJIOB €
Pemenue nepaBeHCTB bu6nuoreka [IOK
30 rpauuecKkuM METOJIOM U https://m.eds00.ru/060b17
METOJIOM HHTEPBAJIOB 79
HepaBenctBa, coaepikaiiue bubmmorexa TOK
31 P ’ P https://m.edsoo.ru/7782d1
3HAK MOJYJIs
d2
HepasencrBa, congepkanine bubmorexa LOK
32 p ’ P https://m.edsoo.ru/f13ce6e
3HAK MOIYJIsS .
CucreMBI HEPaBEHCTB C bubnnorexa [IOK
33 . p . https://m.edsoo.ru/20a68a4
OJIHOY TIEpEMEHHOM s
CucteMBI HEPaBEHCTB C bubnmorexa [IOK
34 . p . https://m.edsoo.ru/d72b24
OJIHOY TIEpEMEHHOM "
Pemienne TeKCTOBBIX 3a/1a4 €
35 ITOMOIILIO HEPABEHCTB " brbmorexa OK
oMo p ’ https://m.edsoo.ru/fleecaff
CHCTEM HEpaBEHCTB
36 PenieHne TeKCTOBBIX 3a7a4 C bu6nmoreka [JOK




MMOMOIIIbIO HCPABCHCTB,
CHUCTEM HCPABCHCTB

https://m.edsoo.ru/29ealal
5

HepagenctBo ¢ 1Byms
NepeMeHHbIMU. Penienne

bu6nuorekxa [JOK

37 https://m.edsoo.ru/a555d7
HEPABEHCTBA C JBYMSI 3b
NIEPEMEHHBIMU =
I'paduueckuii Mmeron
pag bu6nmoreka [JOK
pEILIEHUs] CUCTEM
38 https://m.edsoo.ru/28bab7
HEPABEHCTB C JBYMs 4d
NIEPEMEHHBIMU -
bu6mmoreka [IOK
CucreMbl HEpaBEHCTB C
39 https://m.edsoo.ru/bf38d02
JBYMsI IEPEMEHHBIMU 9
KonTponsHas padora no bu6muoreka [IOK
40 teme "KBaapaTHbie https://m.edsoo.ru/424425
HepaBeHCTBA" 7d
bu6mmoreka [IOK
41 bukBanpaTtHbie ypaBHEHUS https://m.edsoo.ru/ba8b48
27
[IpumMepsl npuMeHeHU I
METOJI0OB PaBHOCHJIbHBIX
npeoOpa3oBaHui, 3aMEHBI bu6mumorexa [IOK
42 NepPEMEHHOI, rpaduueckoro https://m.edsoo.ru/8cc6f33
METO/1a TIPU PEIIEHUHN 5
ypaBHeHHH 3-i u 4-i
cTeneHen
43 [IpumMeprl npuMeHeHU I bubnnoreka [JOK




METO/I0B PAaBHOCUJIbHBIX
npeoOpa3oBaHuil, 3aMEHBI
MepPEeMEHHO, rpadrueckoro
METO/1a MPU PEIICHUH
ypaBHeHU# 3-i1 u 4-i1
CTETeHEeN

https://m.edsoo.ru/d3127b
99

[Ipumepsl IpUMEHEHUH
METOJI0B PAaBHOCHJIBHBIX
npeoOpa30BaHUiA, 3aMEHBI

bu6mmoreka [IOK

44 NepEMEHHOI, rpaduueckoro https://m.edsoo.ru/e06bdaf
METOJIa IpU PELICHUH €
ypaBHeHUH 3-i1 u 4-i1
cTeneHen
Pemenue npo6HO- bu6nuoreka [IOK

45 palMOHATIBHBIX YpaBHEHUN https://m.edsoo.ru/c62a3d8
Y HEPABEHCTB 3
Pemenue npoOHo- bubnuotexa [JOK

46 palMOHATIBHBIX YpaBHEHUN https://m.edsoo.ru/e633ffl
Y HEPABEHCTB 0
Pemenue npo6HO- bu6nuoreka [IOK

47 palMOHAIBHBIX YpaBHEHUN https://m.edso0.ru/9b2717
¥ HEPABEHCTB 4d
Pemenue npoOHo- bubmuotexa [JOK

48 palMOHATIBHBIX YpaBHEHUN https://m.edsoo.ru/7b7389
¥ HEPABEHCTB 5d

bub6 OK
49 Pemenne cucrem nomrorexa L1

https://m.edsoo.ru/cc8df2f




YpaBHEHMH C IByMs
NIEPEMEHHBIMU

Pemenne cucrem

bu6nmorekxa [JOK

50 ypaBHEHUH C ABYMsI https://m.edsoo.ru/3bef3ef
NIEPEMEHHBIMHU c
Pemrenne npocrenmmx
. bu6nmoreka [JOK
CHUCTEM HEJTUHEHHBIX
51 . https://m.eds00.ru/c06799a
YpaBHEHUU C IBYMSs .
MepPEeMEHHBIMH -
Pemrenne npocrenmmx
. bu6nmoreka [JOK
CHUCTEM HEJTUHEHHBIX
52 . https://m.edsoo.ru/d9e8af7
YpaBHEHUU C IBYMS 9
NepPEeMEHHBIMH -
Pemenne npocrenmmx
. bu6nmoreka [JOK
CHUCTEM HEJTUHEHHBIX
53 . https://m.edso0.ru/a04093
YpaBHEHUU C IBYMS 50
NepPEeMEHHBIMH -
Pemenne npocrenmmx
. bu6nmoreka [JOK
CHUCTEM HEJTUHEHHBIX
54 = https://m.eds00.1u/7910b7
YpaBHEHUU C IBYMS )1
NEePEMCHHBIMU T
I'paduueckuii meron
bu6nmoreka [JOK
PEIICHUS CUCTEMBI
55 . . https://m.eds00.ru/68¢900a
HEJIMHEHWHBIX YpaBHEHUH C 3
JIBYMsI TIepEMEHHBIMU -
56 I'paduueckuii meron bubmuotexa [JOK




pELICHUS CUCTEMBI
HEJIMHENHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU

https://m.edsoo.ru/b3113b
e3

Cucrema AByX HEIMHEHHBIX
YpaBHEHMH C IByMs

bu6nmoreka [JOK

57 https://m.edsoo.ru/74a77¢7
MEePEeMEHHBIMH KaK MOJIENb 3
peanbHOM cUTyaluu =
Cucrema IByX HETMHEHHBIX
ABHeHHUi! ¢ BYMS bubmuoreka [JOK
58 yp y https://m.edso0.ru/307318
MEePEeMEHHBIMH KaK MOJIENb 0
peanbHOM cCUTyaluu —
Cucrema IByX HETMHEHHBIX
ABHEHHUiE ¢ BYMS bubmuoreka [JOK
59 yp y https://m.eds00.1ru/8a6d59
MEePEeMEHHBIMH KaK MOJIENb 54
peanbHOM cUTyaluu —
Cucrema IByX HETMHEHHBIX
ABHeHHUiE ¢ 1BYMS bubmuoreka [JOK
60 yp y https://m.edsoo.ru/ce8950b
MEePEeMEHHBIMH KaK MOJIENb 3
peanbHOI cCUTyaluu =
. bu6nuoreka [JOK
CucreMa HETMHENHBIX
61 B https://m.edsoo.ru/dbd634
YPaBHEHHI C TapaMeTPOM b
. bu6nuorekxa [JOK
CucreMa HETMHENHBIX
62 B https://m.eds00.1ru/60ebb1{
YPaBHEHHH C TTapaMeTPOM 3
63 CucreMa HETMHEHHBIX bubmuoreka [JOK

YpaBHEHUH C IapaMeTPOM

https://m.edsoo.ru/40bd49




35

IIpocreiilne HepaBeHCTBA C

bu6mmoreka [IOK

64 JBYMsI IEPEMEHHBIMU U UX https://m.edsoo.ru/7ccf255
CUCTEMBI 9
KonrponbHas pabora no bubnnoreka [JOK

65 Teme "YpaBHEHMS, https://m.edsoo.ru/3fca369
HEPaBEHCTBA U UX CUCTEMBI" 6
ITonsTHE YKCIIOBOM
NIOCJIE0BATENBHOCTH bubmmorexa [TOK

66 ' https://m.edso0.ru/d5¢256
KoneuHsle 1 GecCKOHEUHbIE 0d
NOCJIE0BATENBHOCTH o
OrpanundeHHas
MOCJIEI0BATEIHFHOCT. bu6mmoreka [IOK

67 MOHOTOHHO BO3pacTaroas https://m.edsoo.ru/740495
(yObIBarormas) 46
NOCJIE0BATEIBHOCTD
Crioco0sbI 3a1aHus
MOCJIEI0BATEIILHOCTH bu6mmoreka [IOK

68 ONMCATENIbHBIA, TAOJIUYHBIH, https://m.edsoo.ru/027a3fa
C MOMOIILIO (POPMYIIBI N-T'O 4
4JIeHa, pEKYPPEHTHBIN
Apudmerunueckas u bubnnoreka [JOK

69 reoMeTpHuIecKas https://m.edsoo.ru/ad57¢05
Iporpeccuu 5
Apudmernueckas u bubmorexa OK

70 https://m.edso0.ru/8017{90

TCOMETPHUICCKAA

2




IIPOrpecCUu

CBoiicTBa WIECHOB
apudMeTUIeCcKon 1

bu6nmoreka [JOK

71 . https://m.edsoo.ru/fb57780
F€OMETPHUUECKOM s
IIPOrPECCUi a
CBoiicTBa WIECHOB
N bu6nmoreka [JOK
apudMeTUIeCcKon 1
72 . https://m.edsoo.ru/c79443a
F€OMETPUUECKOU q
IIPOrPECCUit a
@opMyIIBI N-TO YJIEHA
N bu6nmoreka [JOK
apudMeTUIeCKon 1
73 . https://m.edsoo.ru/b01a67a
T€OMETPHUUECKOM 5
IIPOrPECCUit a
@opMyIIBI N-TO YJIEHA
N bu6nmoreka [JOK
apudMeTUIeCKOn 1
74 . https://m.edsoo.ru/77dee84
TEOMETPUUECKOU .
IIPOrPECCUit -
@opMyIIBI N-TO YJIEHA
N bu6nmoreka [JOK
apudMeTUIeCKOn 1
75 . https://m.edsoo.ru/c72ef6b
T€OMETPHUUECKOM ;
porpeccuit )
DopMyITBI CyMMBI TTEPBBIX N
Py Y P . bubmuoreka [JOK
WIEHOB apu(MeTnyecKoi u
76 . https://m.eds00.1u/949284
F€OMETPHUUECKOM ;
IIPOrPECCUi a
77 DopMyIIbl CyMMBI IEPBBIX N bubnnoreka [JOK




YJIEHOB apu(MeTHdecKoit u
FeOMETPUUECKOU
IIPOrPECCUi

https://m.edsoo.ru/e4c9ad6
3

@DopMyJibl CyMMBI IIEPBBIX N
YJIEHOB apudmMeTndeckoit u

bu6nmoreka [JOK

78 . https://m.edsoo.ru/a59423
TeOMEeTPHUECKOM 36
Iporpeccuit 2€
3ajaun Ha MPOLICHTHI, bu6nmoreka [JOK

79 0aHKOBCKHE BKJIaAbl U https://m.edsoo.ru/38f5¢c6d
KpEIUTHI 2
3amaun Ha TIPOIICHTHI, bubnmnoreka [JOK

80 0OaHKOBCKHE BKJIAJIBI U https://m.edsoo.ru/64f7¢08
KPEIUTHI 5
3amaun Ha TIPOIICHTHI, bubnmnorexa [JOK

81 0OaHKOBCKHE BKJIAJIBI U https://m.edsoo.ru/c4a9eb6
KPEIUTHI 1
3amaun Ha TPOIICHTHI, bubnmnorexa [JOK

82 0OaHKOBCKHE BKJIAJIBI U https://m.edsoo.ru/e3f6d85
KPEINUTHI 5
3amaun Ha TIPOIICHTHI, bubnmnorexa [JOK

83 0OaHKOBCKHE BKJIAJIBI U https://m.edsoo.ru/b19754
KPEIUTBI bd
3amaun Ha TIPOIICHTHI, bubnmnorexa [JOK

84 0OaHKOBCKHE BKJIAJIBI U https://m.edsoo.ru/bcf88ab
KPEIUTHI f

85 3ajaun Ha MPOLIEHTHI, bu6nmoreka [JOK




0aHKOBCKHE BKJIaJbl U
KpCAUTHL

https://m.edsoo.ru/ccf0d1f
c

[IpencraBnenue o
CXOJIMMOCTH
IIOCIIE0BATENBHOCTH, O

bu6nuoreka [JOK

86 CYMMHUPOBaHHH OECKOHEUHO https://m.edsoo.ru/d5895a
yObIBaroIIEH dl
reOMeTPUYECKON
MIPOTPECCUH
IIpencraBnenue o
CXOJMMOCTH
MOCIIEI0BATEIIHFHOCTH, O bu6mmoreka [IOK
87 CYMMHPOBaHUHN OECKOHEUYHO https://m.edsoo.ru/133bae2
yOBIBaIOIIEH 3
reOMETPUYECKOMN
MIPOTPECCUH
Metoa maTeMaTHUeCKOM bubmaorexa LOK
88 https://m.edsoo.ru/feb21fd
WHIYKIUU d
Metoa maTeMaTHUeCKOM bubmaorexa LOK
89 https://m.edsoo.ru/a0dcf47
WHIYKIUN 7
KonTponbnas pabota mo
teme "Hucnosbie bubmmorexa TOK
90 https://m.edsoo.ru/9e0dd4
MOCJIEA0BATEILHOCTH B 30
nporpeccun” T
91 Kopens n-ii crenenu. bubnmnoreka [JOK




CaolicTBa KOpHA n-i
CTETIEHU

https://m.edsoo.ru/6e5a5af
5

Kopens n-it crenenu.

bu6nmorekxa [JOK

92 CaolicTBa KOpHS n-i https://m.edso0.ru/b32¢69f
CTENECHU 2
Kopens n-ii crenenu. bu6nuoreka [IOK
93 CaoiicTBa KOpHS n-id https://m.edsoo.ru/0aa0c13
CTCTICHH 8
bu6mmoreka [IOK
CremneHsb ¢ paluoOHaTbHBIM
94 . . https://m.edsoo.ru/5325¢ca3
MoKa3aTeseM U e€ CBOWCTBa .
bu6mmoreka [IOK
CremneHsb ¢ paluoOHaIbHBIM
95 . https://m.edsoo.ru/4882d8
MoKa3aTesneM U e€ CBOWCTBa 30
bu6nmoreka [JOK
CreneHs ¢ paliioOHaTbHBIM
96 . . https://m.edsoo.1u/53b617
MoKa3aTeseM U e€ CBOWCTBa b8
ToxaecTBeHHbBIE
bu6mmoreka [IOK
npeoOpazoBaHus
97 . https://m.edsoo.ru/ebad749
BBIpXEHHH, COJIepIKaIUX g
KOpPEHb N-U CTENIEHU -
ToxaecTBeHHbBIE
bu6mmoreka [IOK
npeoOpazoBaHus
98 . https://m.edsoo.ru/ca7892b
BBIPAXCHUH, COJIePIKAITUX .
KOpPEHb N-U CTENIEHU N
99 ToxaecTBeHHBIE bu6mmoreka [IOK

npeoOpazoBaHus

https://m.edsoo.ru/bdf8871




BLIpa)KeHHfI, COACPpIKAIINX
KOpPCHb n-i CTeNeHu

ToxnecTBeHHbIE
npeoOpazoBaHus bu6nuoreka [IOK
100 | BeIpakeHUH, COAEPIKAIINX https://m.edsoo.ru/b13a49e
CTETEHb C PallMOHAIBHBIM 9
nokasareyneM
ToxnecTBeHHbIE
npeoOpa3oBaHus bu6nuoreka [IOK
101 BBIPAKECHU, COACPIKALUX https://m.edsoo.ru/al8095
CTETEHb C PallMOHAIBHBIM d9
nokasaresneM
KonrponbHas pabora no
teme "CreneHs ¢ bubmorexa HOK
102 https://m.edsoo.ru/2a2ba4d
parroHaTbHBIM 9
nokazaresnem" -
[ToBTOpeHue u 06001IeHNE.
Yucna v BBIYUCICHUS
(3amuce, cpaBHEHHE, brbmorexa OK
103 . https://m.edsoo.ru/07eead4
JIENCTBUS C 9
JEHCTBUTENbHBIMU
YHCIIAMH, YACIIOBAS TIpsiMast)
[ToBTOpeHue u o6odIIEeHNE.
Yucna 1 BEIYUCICHUS bu6mmoreka [IOK
104 | (3amuch, cpaBHEHHE, https://m.edsoo.ru/69d234

NENCTBUA C
NE€NCTBUTEIbLHBIMH

50




qucjiaMu, YucCjoBas Hp}IMaﬂ)

[ToBTOpEeHue u 060061IEeHNE.
Yycaa U BLIYUCIIEHUS

bu6nmoreka [JOK

105 https://m.edsoo.ru/facf7¢0
(IpOLIEHTHI, OTHOLIEHMS, 3
IIPOIIOPLIUN) a
[ToBTOpeHue u 06001IEHNE.
bu6nmoreka [JOK
Ywcaa ¥ BRIYUCICHUS
106 https://m.edsoo.ru/5d2df02
(IpOLIEHTHI, OTHOLIEHMUS, d
IIPONIOPLIUN) a
[ToBTOpeHue u 06001IEHNE.
bu6nmoreka [JOK
Ywcaa ¥ BRIYUCICHUS
107 https://m.edsoo.ru/dad1ae5
(pemenue 3a1ay u3 2
peanbHOM KU3HM) .
[ToBTOpeHue u 06001IEHNE.
bu6nmoreka [JOK
Ywcaa ¥ BRIYUCICHUS
108 https://m.edsoo.ru/efa0e73
(pemenue 3a1ay u3 0
peanbHOM KU3HM) -
[ToBTOpeHue u 060061IEeHNE.
bu6nmoreka [JOK
Ymcaa ¥ BRIYUCICHUS
109 https://m.edsoo.ru/5fd671b

(oxpyrienue,
npuOIMKEeHNE, OIIEHKA)

7

110

[ToBTOpEeHuUe u 060061IEHNE.
TexkcToBble 3a1aun
(pemieHuEe TEKCTOBBIX 3a71a4
apu(MeTHUECKUM U
areOpanyeckum

bu6nmoreka [JOK
https://m.edsoo.ru/a527aa4
b




crocobammu)

111

[ToBTOpEeHue u 060061IEeHNE.
TexkcToBble 3a1aun
(pemieHuE TEKCTOBBIX 3a71a4
apu(MeTHUECKUM U
areOpanyeckum
crocobammu)

bu6nuorekxa [JOK
https://m.edsoo.ru/75¢c20ae
0

112

[ToBTOpenue u obodIIEeHuE.
TekcroBble 3agaun
(peueHne TeKCTOBBIX 3a1a4
apu(PMETHIECKIM U
areOpanyeckum
crocobammu)

bu6mmoreka [IOK
https://m.edsoo.ru/f027e¢68
f

113

[ToBTOpenue u o6obIIEeHHE.
TexcToBble 3a1aun
(peleHre TeKCTOBBIX 3a7a4
apupMeTHUECKUM U
anreOpanvyecKum
crocobamu)

bu6mmoreka [IOK
https://m.edsoo.ru/a73459
5b

114

[ToBTOpeHue u 060061IEHNE.
TexkcroBble 3a1aun
(pemieHUE TEKCTOBBIX 3a7a4
apupMeTHYECKUM U
areOpanyeckum
crocobammu)

bu6nmoreka [JOK
https://m.edsoo.ru/513c¢76
d2

115

[ToBTOpEeHue u 060061IEeHNE.
TexkcroBble 3a1aun

bu6nmoreka [JOK
https://m.edsoo.ru/8fa2d2f




(pelieHre TeKCTOBBIX 33734
apu(MeTHUECKUM U
areOpanyeckum
crocobamu)

116

[ToBTOpenue n o6obIIEeHuE.
Anrebpanueckue
BBIPAKCHUS
(mpeobpazoBaHue
anreOpanvecKux
BBIPAXKEHHI, COJIEPHKALINX
CTETIEHb C LIEJTBIM
MOKa3aTesIeM )

bu6mmoreka [IOK
https://m.edsoo.ru/9336bac
2

117

[ToBTOpeHue u 060061IEeHNE.
Anrebpanueckue
BBIPAKEHUS
(mpeoOpa3oBaHue
anredpanvyecKux
BBIpaKEHUH, coflepKaIux
CTETIEHb C LEJIbIM
MOKa3aTeNIeM )

bu6nmoreka [JOK
https://m.edsoo.ru/f6ab4fe
5

118

[ToBTOpenue n o6oObIIEeHHE.
Anrebpanueckue
BBIPa)KEHUS
(mpeobpazoBaHue
anreOpanvecKux
BBIPAXKEHHI, COJIEPHKAIINX
CTETICHb C LIEJTBIM

bu6mmoreka [IOK
https://m.edsoo.ru/b310ff9
b




MOKa3aTeNIeM )

119

[ToBTOpEeHue u 060061IEeHNE.

Anrebpanueckue
BBIPA)KEHUS
(mpeobpazoBaHue
anredpanvecKux
BBIpaKEHUH, collepKaIux
apupMeTHIECKHil
KBaJIpaTHbIN KOPEHb)

bu6nmoreka [JOK
https://m.edsoo.ru/adb80ce
7

120

[ToBTOpenue u o6obIIEeHuE.

Anrebpanueckue
BBIpaXKEHUS
(mpeoOpa3oBaHue
anreOpanvyecKux
BBIPAXEHUI, COJIEPHKALINX
apuMeTUIECKHI
KBaJIpaTHBIN KOPEHB)

bu6mmoreka [IOK
https://m.edsoo.ru/9a58e0a
9

121

[ToBTOpEeHue u 060061IEHNE.

Anrebpanueckue
BBIPA)KEHUS
(mpeobpazoBaHue
anredpanvdecKux
BBIpaKEHUH, collepKaIux
apupMeTHIeCKuil
KBaJIpaTHbIN KOPEHb)

bu6nmoreka [JOK
https://m.edso00.ru/253694
c0

122

[ToBTOpenue n o6oObIIEeHHE.

Anrebpanueckue

bu6mmoreka [IOK
https://m.edsoo.ru/7b3e48




BBIPAKCHUS
(mpeoOpa3zoBaHue LETBIX U
JTPOOHO-PAIMOHATBHBIX
BBIpaXKEHUI)

[ToBTOpenue n o6obIIEeHuE.

Anrebpanueckue
bu6mmoreka [IOK
BBIPa)KEHUS
123 https://m.edsoo0.ru/401786
(mpeobpa3oBaHue EbIX U 93
JTPOOHO-PAIIMOHATTEHBIX -
BBIpaXKEHHUI)
[ToBTOpenue n o6obIIEeHHE.
Anrebpanueckue
bu6mmoreka [IOK
BBIPa)KEHUS
124 https://m.edsoo.ru/9df9994
(mpeobpazoBaHue LETBIX U )
JTPOOHO-PAIIMOHATIEHBIX -
BBIpaXEHUI)
[ToBTOpEeHue u 060061IEeHNE.
Anrebpanueckue
bu6nuoreka [JOK
BBIPAKEHUS
125 https://m.edsoo.ru/16908ac
(mpeobpa3oBaHue LETBIX U 9
JTPOOHO-PAIIMOHATEHBIX -
BBIpaXKEHUI)
[ToBTOpEeHuUe u 060061IEHNE.
Anrebpanueckue bu6nuoreka [IOK
126 | BeIpaxkeHus (pa3noxeHue https://m.edsoo.ru/b48b99

MHOI'oO4JICHa Ha MHOKHUTCIIU,
B TOM 4YHCJIC C

36




UCTOJIb30BaHuEM (popMyIT
COKpAILIEHHOT'0 YMHOKEHUST)

[ToBTOpeHue u 06001IEHNE.
Anrebpanyeckue
BbIpaXXeHUS (pa3aoKeHue

bu6nuoreka [JOK

127 MHOI'OYJI€Ha Ha MHOXKUTEIH, https://m.edsoo.ru/5d8634
B TOM YHCJIE C a7l
UCTOJIb30BaHuEM (popmMyIT
COKpAIIIEHHOTO YMHOXEHUS)
[ToBTOpeHue u 06001IeHNE.
Anrebpanueckue
BhIpa)KE€HUS (pa3nokeHue bubnnoreka [JOK
128 MHOTOYJIeHA Ha MHOKHTEIH, https://m.edsoo.ru/7016112
B TOM YHCIIE C f
UCIIOJIb30BaHUEM (POpPMYIT
COKpAIIEHHOTO YMHOXEHUS)
[ToBTOpeHue u 06odIIEHNE.
Anrebpanueckue
BBIpAXKEHUS bu6nuoreka [IOK
129 (MonenMpoBaHUe C https://m.edsoo.ru/ae955f9
HIOMOILLIO HOPMYJI 9
peabHBIX MPOILECCOB U
SIBIICHHI )
@yHKIMH (IOCTPOEHUE, bu6nuoreka [IOK
130 | cBolicTBa M3Y4YEHHBIX https://m.edsoo.ru/02a630e

byHKITHIT)

0

131

[ToBTOpEeHue u 060061IEeHNE.

bu6mmoreka [IOK




@yHKIUHU (IOCTPOEHUE,
CBOMCTBA U3yYEHHBIX
byHKITHIT)

https://m.edsoo.ru/5ca2475
6

[ToBTOpenue u obodIIEeHuE.
@yHKIUHU (IOCTPOEHUE,

bu6nmoreka [JOK

132 . 1 https://m.edsoo.ru/601abac
CBOMCTBA U3yYEHHBIX .
byHKITHIT) -
[ToBTOpeHue u 06001IIeHNE.
OyHk1uuu (rpadudeckoe Bubmmorexa LIOK

133 y p . 1 https://m.edsoo.ru/laee55d
pelleHrne ypaBHeHU! 1 UX .
CUCTEM) a
[ToBTOpeHue u 06001IIEeHNE.
OyHk1uu (rpapudeckoe Brbmmorexa LIOK

134 y P N 1 https://m.edsoo.ru/147cbda
pelleHrne ypaBHEHUH 1 UX ¢
CHUCTEM) 1

bu6nmoreka [JOK

Hrorosas KOHTpOJIBHAA

135 1 https://m.edsoo.1u/f269206
pabora 0
[ToBTOpeHue u 060061IEHNE. bu6nuoreka [IOK

136 OyHKIUK (MOICTUPOBAHUE 1 https://m.edsoo.ru/a0a0ade

peaTbHBIX MPOIIECCOB)

d

OBIIEE KOJIMYECTBO YACOB

10 [TIPOT'PAMME

136







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMOBI

7 KJIACC
Kog .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa3oBaTeib)
NpoBepPsIeMOro
OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yjabTarta
1 Yucna v BEIUUCICHUS
L1 BrimonHATh, coueras YCTHbIE W THUCHMEHHBIC NPUEMBI, apH(PMETHUECKHUE 1€
’ qHCIIaMU
12 Haxoauth 3Ha4€HHsS] YMCIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpa3HBIE CIIOCO
' 3HAYEHUH IPOOHBIX BBIPAXKECHUMU, COJEPIKAIIMX OOBIKHOBCHHBIE U JIECATUIHBIC JIPC
13 [lepexomuts OT onHOW OPMBI 3aMUCH YUCENT K ApYyroil (mpeoOpa3oBHIBE
' OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO JIE
1.4 CpaBHUBATh U yHOPSAJOYUBATh PallOHAJIbHBIE YUCIIA
1.5 OKpyrasTh yncia
L6 BbINonHAT, NPUKUAKY W OLEHKY pe3yJbTaTa BBIYUCICHUN, OLIEHKY 3HAuYCHI
' BoInonHATE 1EMCTBUS CO CTENIEHSIMU C HATYypaIbHBIMU MOKA3aTEIIMU
1.7 [IpuMeHATh IpU3HAKU JEIUMOCTH, PA3JI0KEHHE HA MHOXKUTEIN HATYPAIbHBIX YHC
Pemate nmpakTHKO-OpHEHTUPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIICHUEM BEJIHY
1.8 BEJIMYWH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4 C y4ETO!
CO CBOMCTBaMH pPacCMaTPUBAEMBIX OOBEKTOB
2 AnreOpandeckue BbIpaXKCHUS
21 Hcnonb3oBarh anredpanveckyro TEPMHUHOJOTHUIO U CHMBOJIUKY, MPUMEHSTH
' y4e0HOTO MaTepraa
2.2 Haxonuth 3HaueHust OyKBEHHBIX BBIpQXKCHUHN NIPU 3aJaHHBIX 3HAYCHUAX TIEPEMEHE
23 BrimonHaTe mpeoOpa3oBaHus IEJIOTO BBIPAKECHHS B MHOTOWICH IPUBEICHH
’ PACKpPBITHEM CKOOOK
24 BrIMOTHATE YMHOXKEHHE OJIHOWICHA HAa MHOTOWICH W MHOTOWIEHa Ha MHOTOY
' KBaJ[paTa CyMMBbI M KBaJipaTa pa3HOCTH
)5 OcymiecTBISATh pa3ioKEeHUE MHOTOYJIEHOB HA MHOMKUTEIU C TOMOIIBIO BBIH(
' MHOKHTEJSI, TPYIIUPOBKH CIaraeMbIX, PUMEHEHUST (OPMYIT COKPAIIEHHOTO YMH
6 [IpumensaTs mpeoOpa3oBaHHMs] MHOTOYJICHOB JIJIsi PELICHUS PAa3IUYHBIX 3a7ad
' MPEAMETOB, U3 PEATTbHON TPAKTUKHU
2.7 Hcrnonp30BaTh CBOKCTBA CTEIICHEHW C HATYPAIbHBIMHU MTOKA3aTEISIMU IS peodpas
3 YpaBHEeHUS U HEPABEHCTBA




Pemates nuHelHbIE ypaBHEHUS ¢ OJHOM NIEPEMEHHOM, IPUMEHSIA MIPABUIIA IIEPEXO;

31 K paBHOCUIIbHOMY eMy. IIpoBepsTh, SBIIIETCS 1M YUCIIO KOPHEM YpaBHEHUS
3.2 [IpumMeHnsaTh rpaduyecKre METOIbI TPU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CHUCT
33 ITonGupath npUMepbI Map YUCce, ABISIOIIMXCS pellieHHEeM JIMHEHHOI0 ypaBHEHUs
34 CTpouth B KOOPJMHATHOW IUIOCKOCTU TpaduK JMHEHHOTO ypaBHEHUS C JBYMS
' rpaduKoM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS
3.5 Pemate cucteMsl IBYX JTMHEHMHBIX YPaBHEHUH C IBYMsI [IEPEMEHHBIMU, B TOM 4YHCJ
16 CocTaBiATh M pelmaTth JUHEHMHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX YPaBH
' UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M ITOJIyYE€HHBIN PE3yJIbTal
4 Koopaunats! u rpadpuku. OyHkuun
41 N300pakaTh Ha KOOPIAUHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 33aHHBIM KC
' MHTEPBAJIbl, 3aIIUCHIBATh YNCIIOBIE IPOMEKYTKHU Ha alreOpanueckoM sI3bIKe
4.2 OTmeuaTs B KOOPAMHATHOM INIOCKOCTH TOYKH 110 3alaHHBIM KOOPAWHATaM
4.3 Crpouts rpaduku TuHeHHbIX GyHKIKUNA. CTpouTs rpaduk GyHKIUN y = [X|
44 OnwuceiBaTh ¢ MOMOIIBIO (DYHKIMIA M3BECTHBIE 3aBUCUMOCTH MEXAY BEJIH
' paccTosiHue, LIeHy, KOJIM4eCTBO, CTOUMOCTb, IIPOU3BOAUTEILHOCTD, BpEMS, 00bEM
4.5 HaxonuTh 3HaueHue (pyHKIMU 110 3HAYEHUIO €€ apryMeHTa
46 ITonnmats rpaduueckuil cnocod MpeacTaBiIeHUs M aHaau3a MHGOPMALMHU, U3BJ
' MH(POPMALIKIO U3 TPapUKOB PeaIbHbIX IPOLECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble IpeAMEeTHBIE Pe3yJIbTaThl 0CBOCHUsSI OCHOBHOI 00pa3oBaTeJit
NpoBEPSIEMOro
0o01ero oopazoBaHus
pe3yJbTarta
1 Yucna v BBIYUCICHUS
11 Hcnonp30BaTh HayalbHbIE NPEACTABIECHUS O MHOXKECTBE JIEHCTBUTENIBHBIX YUCEIT
' BBIYUCIICHUH, N300paXkaTh JeHCTBUTEIILHBIC YNCIIa TOYKAMH Ha KOOPIUHATHOM IIj
[TpumensTh MOHATHE apU(YMETHUECKOTO KBAaJPATHOTO KOPHS, HAXOAWUTh KBAAp
1.2 HEOOXOJUMOCTH KaJbKyJIATOP, BBINOJIHATH NpeoOpa3oBaHUs BBIPAKEHUM, COJ
UCIIONIb3Ys CBOMCTBA KOpHEH
1.3 Hcnonp3oBarh 3anucu OOJIBIINX U MAJIBIX YUCEN C IIOMOIIBIO JECATUYHBIX APOoOe
2 Anrebpanyeckue BhIpaKEHUs
)1 [IpuMeHATh MOHATHE CTENEHU C LENbIM IIOKA3aTeJIeM, BBIIOIHATH IMpeoOpa3zoBa
' CTEIECHHU C LEJIBIM I10Ka3aTeNIeM
2.2 BBIMONHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PAMOHANBHBIX BBIPAKECHHH Ha




MHOTOWJICHAMH U ajareOpandecKuMu Ipo0siMH

23

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘lJ’ICH Ha MHOXXHUTCIIN

24

[IpumensTe mnpeoOpa3oBaHUS BBIPAKEHUH IS pEHICHUS pPa3JIMYHBIX 3ajlav
IIPEMETOB, U3 PEaJIbHON IIPAKTUKH

YpaBHEHMs U HEPABEHCTBA

3.1

Pemarp nuneitHble, KBaJlpaTHbIE YpaBHEHUS! U PallMOHAJIbHBIC YPaBHEHHUS, CBO/I
YpaBHEHUH C IBYMs [I€PEMEHHBIMU

3.2

[IpoBOaUTH TIpOCTEHIIME HUCCIACAOBAHUS YPABHEHUM W CUCTEM YpaBHEHUH, B
rpaduueckux mpeacTaBieHul (yCTaHaBIUBATh, UMEET JIU YPABHEHUE WJIH CUCTE
UMEET, TO CKOJIBKO, U IIpoYee)

33

[lepexonuTh OT clOBECHON (QOPMYIUPOBKH 3a7aud K €€ anredpanyeckoil Mo
YpaBHEHHUS UM CHUCTEMbl YpaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBUU C KO
pe3ynabTaT

3.4

[IpumeHsTH CBOMCTBA UMCIIOBBIX HEPABEHCTB Il CPAaBHEHUS, OLIEHKH, PElIaTh JII
NEPEMEHHOI U UX CHCTEMBI, 1aBaTh IpaMueCcKyr0 WILTIOCTPAIIMI0 MHOXKECTBA PE
HEPABEHCTB

DOyHKIMHU

4.1

IToruMaTe M HMCIIOJIL30BATH (l)yHKI_[I/IOHaJ'IBHLIe IIOHATHUA U A3BIK (TepMI/IHBI, C
ONpCaACIAThL 3HAYCHUC (l)yHKLII/II/I 110 3BHAYCHHUIO apryMCHTA, OIIPCACIATH CBOICTBa

4.2

Ctpouts rpaduku 37eMEeHTapHBIX PYHKIIUI BUJIA:
y=k/x

ki/x

, Yy =X, y =X>, y = [X|, onuceIBaTh CBOWCTBA YMCIOBON (DYHKIIMHU 1O e€ rpaduKy

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTeib:
001ero oopa3oBaHus

Yucia ¥ BLIUMCIIEHUA

1.1

CpaBHI/IBaTB " YIIOpAAOYMUBATh PAllMOHAJIBHBIC U UPpPAllMOHAJIBHBIC YHClIa

1.2

BeimonuaTe apudmMeTrnueckue AeUCTBUS C PAllMOHAIBHBIMU YUCIAMH, COYETast yC
BBIIIOJIHATH BBIYNCIIEHUS C UPPALMOHAIBHBIMU YU CIIAMU




1.3

Haxoauth 3HaueHus CTENEHEN C LENbIMU TOKA3ATEIIMU U KOPHEW, BBIYUCIIATH 3H:

OprFJIHTB HeﬁCTBHTeHBHBIe YucCiia, BBIIOJHATH HOPUKHIAKY pPE3yjIbTaTa BbIY

1.4 .
BBIpAKEHUN
2 VYpaBHEeHUSs 1 HEPABEHCTBA
21 Pemarp nuHeiiHBIE W KBaJgpaTHBIC YPAaBHCHHS, YPaBHCHHS, CBOJSIIUECST K
' palMoHaJbHBIC YPaBHEHUSI
2 Pemarh cucteMsl IByX JIMHEHHBIX YPABHEHUN C ABYMS NIEPEMEHHBIMHA U CUCTEMb
' OJTHO YPaBHECHHE HE SIBJISCTCS TMHEHHBIM
23 Pemarp TekcToBble 3amauM anreOpanueckuM CrocoOOM C MOMOUIBIO COCTaBIICE
' IBYX ypaBHEHUH C IByMS MepEeMEHHBIMU
[IpoBoauTh mpocTeiiline ucciaeloBaHUS YPaBHEHHMH M CHCTEM YpaBHEHHi, B
24 rpaduyecKux MpeCTaBIeHUN (HampuUMep, YCTaHABIMBaTh, UMEET JIM ypaBHEE
pEIIeHHs, €CIIU UMEET, TO CKOJIBKO)
)5 Pemarp nuHeiiHbIE HEpaBEHCTBA, KBAaApAaTHBIC HEPABEHCTBA, M300paXKaTh peIIcE
' MPSIMOA, 3aITUCBIBATH PEIICHUE C ITOMOIIBIO CHMBOJIOB
26 Pemarp cucTemMbl JTHHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAFOII]
' M300paxarh pEIeHNe CUCTEMbl HEPABEHCTB HAa YHCIIOBOM MPSIMOH, 3aITUCHIBATH PE
2.7 Hcnonb30BaTh HEPABEHCTBA MPU PELICHUM PA3IUYHBIX 3a1a4
3 OyHKIHUU
Pacro3naBate (yHKIMM HM3YYeHHBIX BUIOB. [lOKa3bpIBaTh CXEMaTHUYECKH paCIl
3.1 wIockocTu rpadukoB (yHkimit Buma: y=kx, y=kx+b, y=k/x, y=ax’tbx+c, 1
K03 (ULIMEHTOB, OMKUCHIBATh CBOWCTBA (DYHKLIUN
39 [Toka3pIBaTh CXEMAaTUYECKH PACTIOIOKEHUE HA KOOPJIUHATHOM MIIOCKOCTH TpaduK
' |X| ¥ onmMCHIBaTH CBOMCTBA (DYyHKIIMIA
13 Ctpouts 1 n300paxaTh cCXxeMaTU4ecku rpaduKu KBapaTUYHBIX (QYHKIUI, OMHUCHI
' GbyHKIMHA 110 uX rpadukam
34 Pacnio3naBate KBagpaTuuyHyto (yHKIHIO 1O (QopMmyse, MPUBOAUTH HPUMEPHI
' peasibHOM JKU3HH, (DU3UKHU, TEOMETPUU
4 ApudmeTrnueckas v TeOMETpUUYECKasi IPOrPecCuu
4.1 Pacnio3naBath apu(MeTHYECKYIO H TEOMETPHUYECKYIO ITPOTPECCUU TPU PA3HBIX CIIC
47 BbInONMHATE BBIYKMCIEHUS C HCHOJB30BaHHEM (GOpMYJ n-TO 4ieHa apudmer
' MIPOrPECCUi, CYMMBI MIEPBBIX N YICHOB
43 N306paxaTh 4ieHbl MOCIEI0BATEIILHOCTH TOUKAMH Ha KOOPIUHATHOMN TIOCKOCTH
44 Pemarp 3amaun, cBsI3aHHBIC ¢ YMCIOBBIMH MOCIIEI0BATEILHOCTSMHU, B TOM YHUCIIC |

MCIIOJIb30BAHUEM KAIBKYIATOPA, UPPOBBIX TEXHOJIOTHH)




HNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kox IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 Yucia v BBIYUCICHUS

11 Jlpobu OOBIKHOBEHHBIC W JACCATHYHBIC, TEPEXOJ OT OJHON (QOpMBI 3amucu
' palMOHAIBHOTO YKCIIA, 3aMUCh, CPABHEHHE, YIIOPSAIOUMBAHUE PAIITMOHAIBHBIX YHC

12 ApudmeTnueckue AeUCTBUA C pallMOHAIBHBIMU YKciaMu. Pemenue 3agau u3 pea
' apodu

13 Cremnenb ¢ HaTypaldbHBIM IOKa3aTeJeM: OMpesesieHne, IpeoOdpa3oBaHue BhIPAKE
' 3aMuch OOJIBIINX YHCET

L4 [TpoueHTsl, 3anKch MPOIEHTOB B BUE IPOOU U JpoOH B BUJE MPOLEHTOB. TpH oc
' pelleHune 3aa4 U3 peaibHOM MPaKTUKU

1.5 [IpuMeHeHne npru3HAKOB JEIUMOCTH, Pa3I0KEHHE HA MHOXKUTEIN HATYPAIbHBIX U

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MTpsIMasi U 00paTHas IPONOPLIUOHAIBHOCTH
2 AnrebpanyecKue BhIPaXKEHUS

2.1 [IepeMeHHBIE, 4UMCIIOBOE 3HAYEHUE BBIPAKECHUS C IIEPEMEHHOM. JlOITyCTUMBIE 3HAaY

2.2 [IpencraBneHne 3aBUCUMOCTH MEXTy BETMIMHAMHE B BHJIe (hOpMyIibl. Berauciienu

23 [TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUMN, TOXKIECTBEHHO PABHbIE BHIPAKEHUS

24 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeIeM

2.5 OnHouneHbl 1 MHOTOUIEHBI. CTeneHb MHOTOWIEeHA. ClI0XKEeHUE, BBIUUTAHUE, YMHO

26 @opMyJbl COKPAIEHHOTO YMHOXKEHUS: KBaApaT CyMMbl U KBajpaT pazHOCTH. @
' Pa3noskeHrne MHOTOUJIEHOB HA MHOXKUTEIN
3 YpaBHenus

3.1 VYpaBHeHUe, KOpEeHb ypaBHEHUS, ITpaBuiia MpeoOpa3oBaHusl ypaBHEHUS, PABHOCHIIE

19 JluHeitHoe ypaBHEHHE C OJIHOW TNEPEMEHHOM, YHCIO KOPHEH JIMHEHHOIro ypa
' ypaBHEHHUH

33 CocraBiieHHe ypaBHEHUH 110 YCIOBHIO 3a/1a4u. Perenne TeKCTOBbIX 3a4a4 ¢ IOMO

34 JluneiiHOE ypaBHEHHUE C IBYMS NEPEMEHHBIMH U €T0 rpaduk

15 Cucrema JBYX JIMHEHHBIX YpaBHEHUH C JByMsl MepeMEHHbIMH. PelieHue c
' MoCTaHOBKU. [IpuMepsl pelieHust TEKCTOBBIX 33J1a4 C MOMOUIBI0 CUCTEM YpaBHEH
4 Koopaunate! u rpadpuku. OyHKIIUN

4.1 Koopaunara Touku Ha npsMon

4.2 Yucnoseie mpomMexyTKu. PaccTosiHre Mexay IByMsl TOYKAMU KOOPAMHATHOM TIPS

4.3 [IpssmoyrosbHast cucTeMa KoopauHat, ocu Ox u Oy. AGcuucca U OpJIMHAaTa TOYKH




4.4 [Tpumeps! rpadukos, 3axanHbIx Gpopmynamu. YreHne rpauKoB peabHbIX 3aBHCH
4.5 [Tonstue pynkuuu. ['paduk Gynkmuu. CBoricTBa PyHKIUN
4.6 Jluneitnas Qynkuus, e€ rpaduk. ['padux pyHkumu y = [x|
4.7 I'paduueckoe perieHrne TMHEWHBIX YPABHEHUN U CHCTEM JIMHEWHBIX ypaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucia v BBIYUCIICHUS
11 KBanmparubiii kopenb wu3 uucna. [lonsatue o0 uHppalMOHATILHOM YHCIHE.
' UPPALMOHATIBHBIX YHCE
12 CpoiicTBa apupMeTHYECKHX KBaJIPATHBIX KOPHEH U WX MPUMEHEHHE K Ipeodpaszo
' Y BBIYUCIICHUSAM. [IeliCTBUTENbHBIC YUCTa
1.3 Crenens ¢ 1enbIM I10Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alllich Yucia
2 AnrebpanyecKue BhIPaXKEHUS
2.1 KBanpartHbiii TpEXUiIEH, pa30KeHUE KBAIPATHOIO TPEXUIEHA HA MHOKHUTEIHN
2.2 Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO aire0pandeckoi 1poou
2.3 CnoxxeHue, BRIYMTAaHUE, YMHOXKECHHE, JICTICHUE allreOpandecKux apooei
24 PannonanbHble BeIpakeHUS U UX IPE0Opa3oBaHue
3 VYpaBHEHMS U HEpaBEHCTBA
3.1 KBaaparHoe ypaBHeHHE, popMyIia KOpHEH KBaJapaTHOTO ypaBHeHHUs. Teopema Buc
3.2 Pewienne ypaBHeHU, CBOAAIIMXCA K JIMHEWHBIM U KBaJAPAaTHBIM
33 [pocreiimue qpoOHO-palMOHATIBHBIE YPaBHEHUS
34 ['padmyeckas mHTEepHpeTalus ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIL
' nepeMeHHbIMH. [IpuMepsb! perienus cucTeM HeIMHEHHBIX YpaBHEHUH ¢ IBYyMs Tep
3.5 Pemenne TekCTOBBIX 3a1a4 alNreOpandecKuM CrocoooM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHOM
3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JIunHeliHble HEPABEHCTBA C OJJHOW NIEPEMEHHOM
3.10 CucreMbl TUHEUHBIX HEPABEHCTB C OJIHOW NMEPEMEHHON
4 OyHKIUU
4.1 [onsarue Gpynkuuu. O61aCTh ONpEEICHUS U MHOKECTBO 3HaueHuH QyHKiuu. Cn
4.2 I'padux pyakmuu. UteHue cBOMCTB GyHKINM 10 €€ rpaduky
4.3 [Tpumeps! rpadukoB GyHKIMNA, OTPAXKAIOIUX PEATHHBIE TPOLIECCHI




4.4

@YHKIMH, OIUCHIBAIOLIUE NPAMYIO U OOPATHYIO IPONOPLUOHAIBHBIE 3aBUCUMOCT

4.5 DyHKIMU y =X, y = X7
4.6 Oyukmun y = Yx, y = |x]|
4.7 I'paduueckoe pernieHne ypaBHEHUN U CHCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucia v BBIYUCIICHUS
1.1 PanmonaneHeie ynciia, UppaloHaibHbIE YHCIa, KOHEYHbIE M OECKOHEUHbIE 1eCATUYHbIE
MHOXECTBO JEHCTBUTENbHBIX YHCEI, JICUCTBUTEIbHBIC YHCIAa KaKk OECKOHEUHbIC I
1.2 OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JEHCTBUTENBHBIX YHMCEI U KOOPIY
JENCTBUTENBHBIX YHCET
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YHCITAMH
Wsmepenus, npulOimkeHusi, oueHkH. Pa3mepbl OOBEKTOB OKpPYKAIOIIEro0 MHpA,
1.4 okpyxaroriem mupe. [Ipubnmk€HHoe 3HaYeHNE BEIMYUHBL, TOYHOCTh MPHUOIIKeHus. OK
OILICHKA PE3YJIbTATOB BBIUUCICHUN
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU IIEPEMEHHON
2.2 JInneiiHoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBangpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOSIIIIMXCS K KBaIPAaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHHs YpaBHEHHMM TpeTbed M 4YETBEPTOU
' MHOKHTEITH
2.5 Pemenue npoOGHO-paliMOHATBHBIX YPaBHEHHH
2.6 CucreMbl ypaBHEHHUI
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU U €T0 TpaduK
2.8 Pewenne cucreM IByX JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU
2.9 Pemienue cucrtem AByX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOM CTeTl
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBl YPAaBHEHUH C IBYMS IEPEMEHHBIMH
2.11 Pemenne TekCTOBBIX 3a7a4 aNreOpandecKuM CriocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.14 Pelienue cuctem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBagpaTHbie HepaBeHCTBA
2.16 I'padmueckas nuHTEpHIpETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH




DOyHKIMHU

KBanparuunas ¢ynkuus, e€ rpapuk u coiictBa. [lapabona, koopauHaThl BEPIIUHb

3.1
napaboJIbI
3.2 I'paduku bynakumit y=kx, y=kx+b u ux cBoricTBa
3.3 I'paduku Gynkuuit y=k/x, y = x° 1 uX cBOICTBa
34 I'paduku GyHKIMI , ¥ UX CBOMCTBA
4 YuciioBble OCIEN0BATEIBHOCTH
41 Omnpenenenne U crnocoObl 3aJaHUsl YHMCIOBBIX IOCIEN0BATEIBHOCTEN. 3aJaHue IOCIIE]
' bopmy0ii 1 hopMyITOii 1-TO UIIeHA
4.2 Apudmeruueckas nporpeccusi. DopMyisl 7-T0 wieHa apuPMETUIECKON POTPECCHH, CYM
43 I'eomeTpuyeckas nporpeccusi. QoOpMyJibl #-T0 YWICHA TEOMETPUUECKON MPOrPECCUU, CYyMNM
44 N3ob6pakeHne 4wieHOB apu(METHYECKOW U TEOMETPUUYECKOW MPOrpeccuii TOYKaMH H
' JIMHEHBIN U SKCIOHEHUUAJIBHBIA POCT
4.5 C1oKHbIE TPOLIEHTHI




IHPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM Pe3y/JbTATAM OCBOEHHSI OCHOBHC
NMPOrpamMMbl OCHOBHOT0 0011ero oopazoBanusi Ha ocHoBe PI'OC

VYMeHune onepupoBaTh MOHATUSIMHU: MHOECTBO, MOJMHOECTBO, ONEpPALNU
OTIepUPOBAThH MOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBO, HUKI, TPUMEHSITh UX
UCIOJIb30BaTh rpaduueckoe MpeacTaBIeHUEe MHOXKECTB JJISl OMHCAHMS PeabHbI
pEIIeHUH 3a71a4 U3 IPYTUX Y4eOHbIX MPEAMETOB

Vmenue OIICpHUPOBATH IIOHATUAMU: ONPCACIICHHUE, aKCUOMaA, TCOPEMA, JOKA3aTE]
HUCTUHHBIC W JIOXKHBIC BBICKA3bIBAHUWA, IMPUBOAUTL IIPUMEPBI W KOHTPIIPHUMEDP]
OTPHULIAHHA BBICKA3bIBaHUH

YMeHue orepupoBaTh NOHATUSMU: HATYPAIBHOE YUCIIO0, IPOCTOE U COCTABHOE YU
qucell, MPU3HAKU JEIUMOCTH, ILI€JI0€ YWCIO, MOAYJb 4Kcia, OOBIKHOBEHHAs

CTaHJAPTHBIA BUJ 4YHCIA, PAalMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHUCIO, a
KOpEHb;, YMEHHUE BBIMOJIHATh ACHCTBUS C YHCIAMH, CPAaBHUBATh U YIOPSAI0UYMBAT
Ha KOOPJAMHATHOM MPSMOM, OKPYTJIATH YKHCIIA; YMEHUE JAeNaTh IPUKHUIKY U OLEHK

YMeHue onepupoBaTh MOHATHSIMH: CTEIEHb C IIEJIBIM TOKa3aTelieM, apu(pMeTy
MHOTOUJIEH, ajiredbpaudeckas IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOpHEM Ha
€IMHULIBI; YMEHHE BBINOJIHATH PAacyE€Thl MO ¢opMysaM, IPeoOpa3oBaHUs LI
BBIPOKEHUN M BBIPAKEHUH C KOPHAMHU, PA3I0KEHHE MHOTOWIEHA Ha M
MCIOJIb30BaHUEM (OPMYJT Pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh NOHSATUSMU: YHUCIOBOE DPABEHCTBO, YpPaBHEHUE C O]
HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHHE pellaTh JIMHEWHbIE U KBA]
palMOHAIbHBIE YPAaBHEHHS C OJHOW IIEPEMEHHOW, CHCTEMBbl JBYX JIMHEH
HEPaBEHCTBA U UX CHUCTEMBbI, KBaJpaTHbIE U APOOHO-PAIMOHAIbHBIE HEPABEHCTB:
quyciie IpU pelIeHUH 3ajad U3 JPYTHX [peIMETOB M IPAKTHUECKUX 38
KOOPJMHATHYIO MPSAMYIO U KOOPAMHATHYIO IUIOCKOCTH JJIsl M300pa)KEHUsI pelleH
CUCTEM

YMeHue onepupoBaTh MOHATUSAMH:  (yHKOUS, Tpapuk QyHKOUH, HyT
3HAKOIOCTOSIHCTBA, MPOMEKYTKH BO3PACTaHMsA, YObIBaHUs, HanOOJIbIICEe W HaM!
YMEHHE OIEPHPOBATH MOHATUSAMHU: TpsMas NPONOPLUUOHATIBHOCTh, JHHEHH
¢bynkuus, oOpaTHas MPONMOPIHOHAIBLHOCTh, Napabosa, rumepbona; yMeHue

MCIOJIB30BaTh TpaUKH IS ONIPEICIIEHUS] CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH,
y4eOHBIX IPEMETOB U PEATbHOM KU3HU; YMEHHE BBIPAXXaTh (POPMYIIaMU 3aBUCHN

YmMmenue ONCpHUPOBAThH IMOHATHUAMU: IMOCICAOBATCILHOCTD, apI/I(l)MGTI/I‘-IeCKaH u
YMCEHHUE HCIIOJIb30BaTh CBOMCTBaA HOCJ'IGI[OB&TGJ'IBHOCTGI\;I, (bOpMYJ'IBI CYMMBI U (




3a/1a4, B TOM YHUCJIC 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U PEeaTbHOM KU3HU

YMeHnue pemath 3a7aud pa3HbIX TUIOB (B TOM YMCJIE HAa MPOLEHTHI, JOJIHU U Ya
TOBapOB U CTOMMOCTb IOKYNOK U YCIyT, HAJIOTH, 33Ja4d W3 OOJACTH YIPAaBIIC
¢buHaHCaMM); YMEHHE COCTaBJIATH BBIPAKEHUS, YpPaBHEHHs, HEPABEHCTBA U CI
HCCJIEIOBATH MMOYYCHHOE PEIICHHE U OIICHUBATH MIPABIONOT00HOCTh MOTYICHHBI

VYMeHue onepupoBaTh HMOHATUAMH: (UTypa, TOUYKA, OTPE3OK, MpsMasi, Jyd, JION
TPEYroJbHUK, PAaBHOOCIPEHHBIH U PAaBHOCTOPOHHHUN TPEYTOJIBHUKH, MPSMOYTOJI
OucceKTpHca U BBICOTA TPEYrONbHUKA, YETHIPEXYTOIBHHK, TaPaUICIIOTPaMM, PO
Tparnenus; OKpy>KHOCTb, KpyT, KacaTeJabHast; 3HaKOMCTBO C MPOCTPAHCTBEHHBIM
3aJaud, B TOM YHWCII€ M3 TOBCEIHEBHOW JKM3HU, Ha HAXOXJICHUE I'€OMETPUYECH
M3yYEHHBIX CBOMCTB GUTYp U (PaKTOB

10

YMeHue OomnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, PaBEHCTBO TPEYIOJ
NEPIEHIUKYISIPHOCT IPSIMBIX, YIOJl MEXKIY NPAMBIMH, MEPIECHIUKYJISAP, HAK
¢buryp, momoOHbIE TpPEYroJbHUKH, CHMMETPHs OTHOCHTEIBHO TOYKH U TIPS
PaBEHCTBO, CHMMETPHUIO U 1oj1o0ue (huryp, mapayuieaIbHOCTh U MEPIEHINKYISIPH
Mupe

11

YMeHue onepupoBaTh IMOHATHSAMH: JUIMHA, PACCTOSHUE, Yrojl (BEIMYMHA VI
TPEYTOJIbHUKA), TUIOMIA/(b; YMEHUE OLIEHUBATh pPa3Mephl IPEIMETOB U OOBHEKTOB E
OpPUMEHATh (POPMYIIBI MEPUMETPa M IUIOMIAJM MHOTOYTOJIBHUKOB, JUIMHBI OK[
o0beMa MPSIMOYTOJBHOTO TNapajjieNienuIea;, YMEHHE NPUMEHATh HPU3HAKHU
TEOpeMy O CyMME€ YIJIOB TpeyroibHUKa, Teopemy lludaropa, TpuroHomer]
BBIYHCJICHUS [UIMH, PACCTOSIHUM, IIOIAACH

12

Ymenue nuzo0paxkath IIOCKUE (GUTYPBI U UX KOMOWHAIMH, IPOCTPAHCTBEHHBIE (
4epTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY UM CUMBOJI

13

YMeHue onepupoBaTh IOHATHUIAMU: MPSMOYTOJIbHAS CUCTEMA KOOPIMHAT; KOOPI
BEKTOPOB, IMPOU3BEACHUE BEKTOPA HA YHUCIO, CKAIAPHOE IPOU3BEICHUE BEKI
BEKTOPBI U KOOPJIMHATHI IS MPEICTABICHUs JAaHHBIX M PELICHUs 3a4ad, B TO!
IIPEAMETOB U PeajbHOM )KU3HU

14

YMeHue onepupoBaTh IMOHATUSMHU: CTOJOMKOBBIE W  KpPYroBbIE JHarp
apupMeTHUeCKoe, MeIHaHa, HauOOoJbllee W HAWMEHbIIEE 3HAYCHHS, pa3Max
U3BJICKaTh, WHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh WH(POPMAIHIO, MpPECTal
auarpamMmax, OTPaKalollyl0 CBOWCTBA M XapaKTEPUCTHKU PpEalbHBIX IPOL
pacro3HaBaTh U3MEHUYMBbBIC BEIUYMHBI B OKPYKAIOLIEM MUPE

15

YMeHue onepupoBaTh NOHSTUAMM: CIy4YalHBIA ONBIT (CIy4aWHBINA 3KCHEPHUME
(37eMeHTapHBIA MCXO/) CIIy4alHOTO OIBITA, CIy4dailHOe COOBITHE, BEPOSTHOCTE
BEPOSITHOCTH CIIy4ailHbIX COOBITMH B ONBITAXC PABHOBO3MOXHBIMH 3JIEMEHT?
pemaTh 3a7adyd METOJOM OpPraHM30BAaHHOIO Irepedopa M € HCIOJIb30BAHUEM I
OLIEHUBAaTh BEPOSITHOCTH DEAIbHbIX COOBITUM M SIBIEHHH, MOHUMATh POJIb I
MaJIOBEPOSITHBIX COOBITUI B OKPYKAIOIIEM MUPE U B KU3HU; 3HAKOMCTBO C I1OHS
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €r0 POJIbI0 B MACCOBBIX SBJIEHUAX
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YMeHue BbIOMpaTh TOAXOAAIIMA W3YyYCHHBIH METOA Ui peIICHUs 33
MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U JKU3HHU, PACIO3HABATH IIPOSIBI
HCKYCCTBE, OIIMCHIBATh OTJEIbHBIC BBIJAIOIINUECS PE3YJIbTaThl, TOJYYEHHBIE B XO
HayKy, IPUBOJUTH IPUMEPHl MAaTEMATUYECKUX OTKPBITUM U HX aBTOPOB B (
UCTOpUU




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kox IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbenble u niensie uncia. [Ipu3Haky AeIMMOCTH HEIbIX YU CEeT
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TIPOIIEHTHI, OECKOHEUHBIE IEPHOANYECKIE Jpodu
1.3 ParnmonanbHeie yncna. ApudMeTHUECKUE ONepaliy ¢ palOHAIHBIMU YUCIaMU
1.4 JetictButenbHble yncia. ApudMeTHUECKHUE OIepalluy C IeUCTBUTEIIbHBIMUA YHCIIaMHU
1.5 [TpubnmxEHHbIC BEIYUCIICHUS, IPABUIIA OKPYTIICHUS, TPUKUIKA U OLEHKA pPe3yIbTaTa BbI
2 AnrebpanyecKue BHIPAKCHHS
2.1 bykBeHHbIe BhIpakeHUs (BBIPAKECHUS C TIEPEMEHHBIMH )
2.2 Crenens c 1enbM nokasareneM. CTeneHb ¢ pallMoHaIbHbIM Noka3areneM. CBoOMCTBa CTel
2.3 MHorousieHsbl
2.4 Anrebpanueckas 1poOb
2.5 Apudmernueckuii KOpeHb HATYpaJIbHOH cTeneHu. JlefcTBusIC apudMeTHIeCKUMHU KOPHSI)
3 VYpaBHEHMS U HEpaBEHCTBA
3.1 Llenbie u qpoOHO-panMoHaNbHBIC YpaBHEHU. CUCTEMBI U COBOKYITHOCTH YPaBHCHHM
3.2 Lenbie u 1poOHO-palMOHAIbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
33 Pemienne TeKCTOBBIX 3a/1a4
4 YuciioBble OCIEN0BATEIBHOCTH
4.1 IlocimenoBaTenbHOCTH, CIOCOOBI 3aJaHMS IOCIEN0BaTEIbHOCTEN
4.2 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHBIX TPOIIEHTOB
5 DyHKIUU
Oynkuus, cnocodsl 3ananus Gyaxnun. 'padux Gynakuun. O61acTb onpeneneHus 1 MH
5.1 Hynu pynkuuu. [TpoMexyTku 3HaKOMOCTOSHCTBA. [IpoMEXyTKH MOHOTOHHOCTH (DYHKIIY
¢byukun. Haubomnbiiee n HauMeHblllee 3Ha4eHne (PyHKIHUN HA IPOMEKYTKE
6 Koopaunats! Ha IpsIMO U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha TJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue Gpurypsl u uX CBOWCTBA
7.2 TpeyroapHuK
7.3 MHOroyrojapHuKu
7.4 OKpy>XHOCTb U KpyT




7.5

I/I3MepeHHe TCOMCTPHUUICCKUX BCIIMYNH

7.6 BekTopsl Ha II0CKOCTH

8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr
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