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COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonanphpie uyucna. CpaBHEHUE, yHnopsJOouyMBaHUE U apU(PMETUUECKHUE
JEUCTBHUS C PalMOHAJIBHBIMU YUCIIaMu. YnciioBas npsiMasi, MOAYJIb YHMCIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3ULUOHHON CUCTEME CUHUCIICHHUS.

Pemenne TekCTOBBIX 3a7a4 apupMeTHUECKUM criocoooM. Pemenne 3anad u3
peaybHOM NPAKTUKK Ha YacTH, Ha JpOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUI
U IpONOpUMH MpH pELIEeHUM 3ajad, pEIIeHHE 3ajad Ha JABM)KEHHE, paloTy,
IIOKYIIKH, HAJIOTH.

JemuMocTs nenbix ancelr. CBONCTBA IETMMOCTH.

[IpocTeie u cocraBHble uucna. UYErHple M Hedy€THble uncia. llpusHaku
nenamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AEIMMOCTH CYMMBI M
IIPOU3BEIACHUS LEIBIX YUCEII IIPU PELICHUU 3314 C IPAKTUYECKUM COJEPKAHUEM.

HauGonpmmii 06muii AenuTens U1 HauMeHbITee 00Iee KPaTHOe ABYX YHCEIL.
B3anmHuo npocteie uncna. AnroputM EBkinaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEPALIUU HaJl OCTaTKAMHU.

AsredOpanveckue BbIPaKeHUs

BrlpaxkeHue ¢ nepeMEeHHBIMU. 3HAYEHUE BBIPAXKECHHUS C IIEPEMEHHBIMU.
[IpencraBieHne 3aBUCUMOCTH MEXy BETUYMHAMHU B BUJIE (POPMYJIBI.

ToxzaectBo. ToxxaecTBeHHbIE TPEOOPa30BaHUS ANTreOpaueCKUX BBIPAXKEHUI.
J10Ka3aTenbCTBO TOXKIECTB.

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OAHOYICHA.

MHorounensl. MHorowieH cra"gapTHoro Buja. CTeneHb MHOTOYJIEHA.
CroxxeHue, BBIYMTAHUE, YMHOXKEHUE U JielieHne MHoroujaeHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXKEHNs B MHOTOUJIeH. KOpHM MHOro4JIeHa.

@opMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIPQXKEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIpaXXEHHUI, pa3HOCTb
KBaJpaToOB JBYX BBIPDQXCHUN, NPOU3BEICHUE PA3HOCTH M CYMMBI JBYyX
BBIPQXEHUI, CyMMa U pPa3HOCTh KYOOB JIBYX BBIPa)KEHUH.

Pa3noxxeHne MHOrouseHa Ha MHOKUTEIN. BeIHECEHNE 0011IEr0 MHOKUTEINS 3a
CKOOKH. MeTos1 rpynnupOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue ¢ o1HOM nepeMeHHo. Kopenb ypaBHeHus1. CBOMCTBA ypaBHEHUI
C OOHOM IIepEeMEHHOW. PaBHOCWIBHOCTH ypaBHEHMM. YPaBHEHME  Kak
MaTeMaTU4YeCKasi MOJENb PEaJIbHOM CUTYaLUH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW. UMCIIO KOpHEH JMHEHHOIO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOIIBIO JIMHEMHBIX YPaBHEHUM.
JInHelHOe ypaBHEHHE, CONEPIKAILECE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHMHOTrO ypaBHEHUS C ABYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeTox pelieHus CUCTEMbl JMHEWHBIX YpPaBHEHUW C JByMs
nepeMeHHbIMH. PellleHne cucTteM JIMHEMHBIX YpaBHEHHUU € ABYMs IIE€PEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYALUH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. Uucnosele TpoMexXyTKU. PaccrosiHne Mexay
JABYMsI TOUKaMU KOOPAMHATHOM IIPSAMOM.

ITpsimoyronbHast cucremMa KOOpAMHAT. AOcmucca UM OpJAuHATa TOYKU Ha
KOOpAMHATHOM I1ocKocTH. IpumMeps! rpadgukos, 3agaHHbix (popmynamu. UteHue
rpauKOB peanbHbBIX 3aBUCUMOCTEH.

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [loHsTHe (QyHKUMU.
Oynkuusg Kak MaTeMaTHueckas MOJENb pealpHoro mporecca. O6nacte
omnpenaeyieHUss U oOjacTh 3HaueHWM GyHkuU. Crocodbl 3amaHusi (QYHKIUU.
I'papuk pynkuuu. IloHaTHa MakcuMymMa U1 MUHMMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEPax peajbHbIX 3aBUCUMOCTEN.

Jluneitnas Qynkuus, e€ cpoiictBa. ['padux nuueiHoi (ynkuuu. I'paduk
dbyukimn Y = |X|. KycouHno-3a1aHHbIC (YHKIIHH.
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Yucna v BBIYMCICHUA

KBanparusie kopHH. ApudmMeTnyecKkuil KBaApaTHBIA KOPEHb U €r0 CBOICTBA.
[loHATHE WMppanMOHAIBHOrO 4wucia. JleMCTBHS C HMPPALMOHAIBHBIMA YWCIAMH.
CBoiicTBa 1EMCTBUI C MPPALIMOHATIBLHBIMU YHciIaMd. CpaBHEHUE UPPALIMOHATIBHBIX
YHCElL.

[IpencraBnennss O pacIIMPEHUsAX YHUCIOBBIX MHOXECTB. MHOXecTBa
HATypaJbHBIX, LEJbIX, PALHOHAJIBHBIX, JEUCTBUTENIBbHbIX 4YHcen. CpaBHEHHE
yuces. YucioBble IPOMEKYTKHU.

HevictBuss ¢ ocrtatkamu. OctaTku creneHe. [IpuMeHeHue ocTaTkoB K
PELICHUIO YPAaBHEHUH B LIEJIBIX YNCIAX U TEKCTOBBIX 3a/a4.

Pasmeppl OOBEKTOB OKPYXAIOUIETO MHpa, JJIUTENBHOCTh IPOLIECCOB B
oKpy»aroeMm mupe. CTaHIapTHBIA BUJI YUCIA.

AJireOpanyeckue BbIpaKeHUs

Anrebpanueckass 1poOb. JlomycTHMble 3HAYEHUs NEPEMEHHBIX B JAPOOHO-
palMOHAIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOMCTBO anreOpanyeckod JIpoOwu.



CnoxxeHre, BBIYMTAHWE, YMHOXXEHHE U JEJICHHE anreOpandeckux ApoOeH.
Brinenenue mnenoit vactu anredbpandeckoi Apoom.

PanmonansHeie BBIPAKECHUS. ToxnecTBeHHbIE npeobpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUN.

JonycTuMble 3HAaY€HHs] TEPEMEHHBIX B  BBIPAXKEHUSIX, COACPKALINAX
apudmeTnyeckue  KBaApaTHble KOpHH. TOXJECTBEHHblE MpPeoOpa3oBaHUs
BBIPXEHUI, coepKalux apupMeTHIeCKre KBaJApaTHbIe KOPHU.

Crenenb ¢ 1eIbIM TIOKa3aTeleM U €€ cBoicTBa. IIpeoOpazoBaHue
BBIPAKEHUM, COAEPKAIINX CTETICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOPHEW KBAJpPAaTHOIO YpPABHEHWS.
KosinuecTBO NENCTBUTENBHBIX KOPHEW KBAJIpPaTHOrO ypaBHEHMs. Teopema Buera.
VYpaBHEHUsA, CBOAMMBIE K JIMHEMHBIM YPaBHEHUAM WIH K KBaJApPAaTHBIM
ypaBHeHUsM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellieHre TEKCTOBBIX 3a4ad C
IIOMOLIBIO KBAJIPATHBIX YPABHEHUH.

JpoOHO-palinoHaNbHbIE  ypaBHEHUs. PemieHune  poOHO-palioHaIbHBIX
ypaBHEeHUU. PelieHne TEKCTOBBIX 3alad € TOMOIIBIO JIPOOHO-pAIlOHATbHBIX
ypaBHeHuH. ['padnueckasi MHTepIIpeTalisl YypaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Yucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBA. C0KeHHe
U YMHOXXECHHME YHCIOBBIX HEpaBeHCTB. OLEHWBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[ToHsATHE O pEUNICHWM HEPABEHCTBA C OJHOW IIEPEMEHHOW. MHOXKECTBO
peLIEHUI HepaBEHCTBAa. PaBHOCHIIbBHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PELICHUMU.
Penrenre nuHENHBIX HEPABEHCTB € OAHOM nepeMeHHOM. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOM. PeleHue TEeKCTOBBIX 3aj1ad C
IIOMOILBIO JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DyHKIUU

OOnacTh onpezeNeHuss U MHOXECTBO 3HaueHUN QpyHkmu. CrnocoObl 3a1aHus
¢ynkuit. ['padux pynkiun. Urenue cBoilcTB GpyHkimu o e€ rpadpuxy. [Ipumepst
rpadukoB GYHKINMA, OTPa)KAIOIIKUX PEATIbHBIE MPOLECCHI.

Jluneiinas Qynkius. @OYHKIUHU, ONKCHIBAIOIIME NPIMYI0 U OOpaTHYIO
IPOMOPIUOHANIEHBIE 3aBUCUMOCTH, UX TPapUKU.

Oynkmun Yy = kx, y = kx + b, y = kix, y = x3, y = VX, ¥ = |X| i ux cBoiicTBa.
Kycouno-3anannpie GyHKIUU.
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Yucaa v BLIYUCJICHUSA



Kopenp nN-ii cremenn u ero cBoicrBa. CTeneHb € pandOHAJIbHBIM
IIOKa3aTeieM U €€ CBOMCTBA.

AJiredpanyeckue BbIpaKeHUs

ToxnecTBeHHbIE NpeoOpa30BaHUs BBIPAKEHUN, COJAEP)KAIIMX KOPEHb N-i
cTeneHu. ToXIECTBEHHbIE IPE0Opa30BaHusl BBIPAKEHUH, COAepKAIIUX CTEIEHb C
palMOHAIIBHBIM ITI0KA3aTEJIEM.

KBagpatueii tpéxuneH. KopHm kBagpatHoro tpéxunena. PasnoxkeHue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHus. [Ipumepsl IpUMEHEHUN METOIOB PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBbl MEPEMEHHOM, rpaUuecKoro MeToja MpH pPEIICHUU
ypaBHEeHU 3-ii u 4-11 CTENEeHEe.

Pemenne npoOHO-palilnOHAIbHBIX YPAaBHEHUH.

Pemienune cucreM ypaBHEHUH C IByMsI IEPEMEHHBIMU. PellieHne mpoCcTenImmx
CHUCTEM HEJMHEWHBIX YpaBHEHHH ¢ OByms mnepeMeHHbIMU. ['paduueckuit meron
pELICHUs] CUCTEMbI HEJIMHEHHBIX YpaBHEHHWH C JIByMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUM C JBYMs IEPEMEHHBIMH KAaK MOJEIb PEATBbHOU
CUTYAaLUH.

HucnoBsle HepaBeHCTBA. PenieHue JIMHEWHBIX HEpaBEHCTB. Jl0Ka3aTesbCTBO
HEPABEHCTB.

KBagpaTHele HepaBeHCTBA C OJHOM IepeMeHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB Irpa)MueCKUM METOJOM U METOJOM MHTEPBAJIOB. MeTOA MHTEPBAJIOB
JUIsl pallMOHAJIBHBIX HEPaBEHCTB. [IpocTelime HepaBeHCTBA ¢ TapaMETPOM.

Pemenune TeKCTOBBIX 3a1a4 ¢ IOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nBymMsa nepeMeHHbIMU. PellleHMe HeEpaBeHCTBAa C JIBYMs
nepeMeHHbIMU. CHCTeMBbl HEpPaBEHCTB C JBYMsl NEpEeMEHHbIMH. ['paduueckwuii
METOJI PEUICHUS] CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMU.

DOyHKIMHA

Oynkums.  CpoiictBa  QyHKUMA:  Hymu — QYHKIOUH,  TPOMEXKYTKU
3HAKOIOCTOSIHCTBA (DYHKIIMHU, TMPOMEXYTKHA BO3pacCTaHHsl M YOBIBaHUS (PYHKIIHH,
4YETHBIE ¥ HEUETHBIE (PYHKINMH, HanOOJbIlIee U HAaNMEHbIIee 3HAUSHUSI (PYHKIIUU.

KBagpatuunas ¢ynkuuss u e€ cBoiictBa. Mcmonb3oBaHHE CBOWCTB
KBaJpaTUUHOM  QyHKkuMM Uit pemieHus 3agad.  [loctpoenue  rpaduka
kBagpatTuuHol ¢yHkiuu. llomoxxenue rpaduka KBaapaTHUHON (QYHKIUU B
3aBUCUMOCTH OT €€ Koo duumenToB. I'paduku pynkumii y =ax2,y = a(X — m)?u y
= a(x — m)? +n. Ioctpoenue rpadpukoB GyHKIHUI C HOMOIIBIO TPEOOPA3OBAHHIA.

HpoOHo-nuHelriHas ¢pynkuus. MccnenoBanrue QyHKIINM.

®ynkius Y = X" ¢ HaTypaJIbHBIM MOKa3areneM N u e€ rpaduk.

YucioBBIE MOCIEI0BATEILHOCTH U MIPOrPecCum



[Tonsitue wumcioBOW mocienoBaTeIbHOCTH. KOHEUHbIE W OECKOHEUHBbIE
nocyienoBaTeabHOCTH.  OrpaHWyYeHHas  MOCJIEA0BATEIbHOCT.  MOHOTOHHO
Bo3pacratomas  (yOwIBaromiasi)  mociieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: ONUCATEIbHBIN, TAOJIUYHBIM, ¢ TOMOIIBIO (POpPMYIBI N-TO
YJIeHa, PEKYPPEHTHBIN.

Apudpmernueckass U reomeTpuyeckas mnporpeccur. (CBOHCTBa UJICHOB
apudmeTnyeckoi u reoMmeTpuueckod mnporpeccuid. Dopmynbl N-ro  WieHa
apupMETHIYECKON M TeoMeTpudeckor mporpeccuii. opMynbl CyMMBI MEPBBIX N
YJICHOB apu(PMETHYECKON M TeOMETPUUYECKON Mporpeccuil. 3ajlauyu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBienrne O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHUHU
OeCKOHEYHO yObIBAIOIIEe reOMETPUIECKON POrPECCHUH.

Meroa MmaTemMaTH4eCKON UHAYKIMHU. [[pocTenire mpumepsl.



MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
o0Opa3oBaHHs: OHA 00eCTeYnBaeT U3yuyeHUE IPYTHX AUCIUIUINH KaK €CTeCTBEHHO-
HAy4YHOTO, TaK W TYMAaHWTAPHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOIUMO ISt
MPOJOJDKEHNS 00pa3oBaHWsl ® JUIsl TOBCEIHEBHOW KW3HHM. PasButue y
0o0ydJalmuXxcsi HAyYHBIX TMPEACTABICHUH O TMPOUCXOXKICHUH U CYIHOCTH
anreOpanyeckux aOcTpakiui, crmoco0e OTpakKeHUs MaTeMaTHYECKOW HayKou
SBIICHUH M TIPOIIECCOB B TpHUpPOJEe H OOIIECTBE, POJIM MaTEeMaTHYECKOTO
MOJEIMPOBAaHUS B HAYYHOM TIO3HAHMM ¥ B TMPAKTHKE CIOCOOCTBYET
(bOopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS W KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIS ajanTalid B COBpeMEeHHOM 1udpoBoM oOiiecTtBe. M3ydeHue anreOpsl
obOecrieunBaeT  pa3BUTHE yMEHHUS  HaOmoAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIILIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JCHCTBHUS, BBIBOIBI, (HOPMYyIHPOBATH
yrBepkeHus. OcBoeHue Kypca anreOpsl 00ecrednBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIICHUST OOYYalOIIUXCSA: OHU HCIOJB3YIOT JICTYKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, 0000IIeHHe U KOHKPETU3aIuio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenne anrebpe mpenarnojaracT 3HAYUTEIBHBIM 00BEM CaMOCTOSTEILHOM
JEATEIPHOCTH OOYy4YalomuXcs, MO3TOMY CaMOCTOATEIbHOE pEIIeHue 3aaad
00yJarONUMUCS SBIIICTCS peaTnu3aluei 1esITeIbHOCTHOTO MMPUHITATIA O0YICHUS.

B crpykTtype mnporpammbl ydeOHOro Kypca «Anrebpay yrayOiaéHHOTO
U3YYCHHUS OCHOBHOE MECTO 3aHHMMAIOT COJEP)KATEIbHO-METOANYECKUE JIMHUU:
«Uucma © BBIYHACICHUS», «ANTEOpanyecKre BBIPAKEHUS», «YPaBHCHHUS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX coaepKaTelTbHO-METOIUYECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKCHUH TPEX JIET U3YUYCHUS Kypca, B3aUMOJCHCTBYS C
IpYTUMH €T0 JHHHSIMH. B Xome m3ydeHHs Kypca OOydaromuMcsi MPUXOJAUTCS
JIOTUYECKU PACCYK/IATh, UCMOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3n
C 3THM B MPOTrpaMMy yueOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTUYeCKOro
0o0pa3oBaHUsI W  CIIOCOOCTBYIOIIME  OBJIQJACHUI0O  OOYYalOIIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YeCcKoTo s3bika. CopepkaTeabHOW W CTPYKTYPHOU
O0COOEHHOCTBIO Y4eOHOTO Kypca «AmreOpay» SBISETCS €ro HHTETPUPOBAHHBIN
XapaxkTep.

Conmepxanne nuHMM «UYuWclia W BBIYUCICHUS» CIY)KUT OCHOBOW JJIA
JABHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarONIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHON
XU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa ypPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHUsA
CBS3aHO C pAIMOHAIBHBIMH W HpPPAIMOHATIBHBIMUA YHCIIaMH, (OPMHUPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIIBHOM YHCJIE. 3aBEPUICHUE OCBOCHHSI YHMCIOBOMU
JIMHUY OTHECEHO K CpeaHeMy 001eMy 00pa3oBaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD)
U «YpaBHEHHsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHUIO Yy OOydYarOMIMXCA
MaTEMaTUYEeCKOro armmnapara, HeOOXOJUMOTro JUIsl PEIlIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX NMPEAMETOB U OKpYXkKarolieil peaabHocT. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHusi y4eOHBIM MaTepuan TPYHNIUPYETCS BOKPYr  PpPallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKH Kak s3bIKa s
MOCTPOEHUSI MAaTeMaTHYEeCKUX MOJIeNiel, OMHCaHUsl TMpPOLIECCOB M  SIBJICHUU
peanbHOro mupa. B 3agaunm oOyueHus anreOpe BXOIAT TakXKe JajbHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAWMOTO, B YaCTHOCTH, Jif
OCBOEHHUSI Kypca HWH(GOPMATUKH, W OBJIQJICHHE HaBBIKAMU JEIyKTHUBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (OpPM CIIOCOOCTBYET PAa3BUTHUIO
BOOOpaXeHUs1, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIETICHO Ha MOJIy4YeHHE
OOy4arolUMUCs 3HAaHUM 0 (QYHKIUAX KaK BaKHEHIIeW MaTeMaTHYeCKON MOAENTn
JUISL ONIMCAHUS M UCCIEAOBaHUS pa3HOOOPa3HbIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYy4YaroImIUXCA
YMEHHSI UCIIOJIb30BaTh PA3JIMUHbIEC BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHOTO, CHMBOJIMYECKOTO, IpauecKkoro, BHOCUT BKJIaJ B (POPMUPOBaHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUN U KYJIbTYPBI.

YrayOnéHHbli KypcC anreOpbl XapaKTEPU3YETCS M3yYEHUEM
JOTIOJIHUTENBHOTO TEOPETUYECKOTO allapara M CBSI3aHHBIX C HUM METOJIOB
pemieHust 3amad. AunreOpa SABISETCS SI3BIKOM  JJIE  ONMUCAaHUA OOBEKTOB M
3aKOHOMEPHOCTEH, CIIY)KAT OCHOBOM MAaTe€MAaTHU4eCKOro Mojaenuposanusd. Ilpum
3TOM CaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKJIIOUCHHM M NPUHATHIE B airedpe
npaBuia UX KOHCTPYUPOBAHHUS CIOCOOCTBYIOT (DOPMHUPOBAHHIO  YMEHUU
000CHOBBIBATh U JOKA3bIBATh CYKJICHUS, PAa3BUBAIOT MATEMATUUYECKYIO HHTYUIIHUIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTMYECKHX MOCTPOCHHMM M y4yaT HX
npuMeHeHnto. Tem campiM anredpa 3aHMMaeT OAHO M3 BEAYIIMX MECT B
(GbopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YJarOIINXCSl.

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax wu3ydaercs Yy4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEPIKAHMS:
«Yucna W BBIUUCICHUA», «AJreOpanyeckue BbIpAXKEHUS», «YpaBHEHUA U
HEPaBEHCTBA», « DYHKLIMMY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orpoautcs 408 dacos: B 7 Kiiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hejenwo), B 9
kyacce — 136 yacoB (4 yaca B HEJEIO).



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEBEHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YHOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, IE€HHOCTHBIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTEMAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEeM, CBI3aHHBIX
C MpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHHUSA:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEHIHONW Mpo¢decCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEH HAYYHOI'0 MO3HAHUA:

OpUEHTAllUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANlOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTHUS LUBWIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKU U MATEMAaTHYECKOW KYJIBTYpPOH KaK CpeJICTBOM
NO3HAaHWS MHUPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIbCKON AESITENBHOCTH;

6) ¢usuyeckoro BocmuUTaHMA, (POPMHPOBAHUS KYJIbBTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1aT0MOTy YU :



TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHHUS B HHTEpPEcax CBOETO
3I0pPOBbsl, BEICHHSI  3J0POBOTO  oOpa3a JKu3HH  (3JOpOBOE  IHUTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryiaspHas (Quudeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOTO e IIpaBa JPyroro 4yeaoBeKa;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

OpHEHTallMel Ha MPUMEHEHWE MATeMaTUYECKUX 3HAHUM NIl pelieHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPYXaloIIell cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JIs1 OKPY)KAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH X pelieHus;

8) ajanranum K M3MEHAIIUMCH YCJAOBUAM COLHUAJBHON U NMPHPOIHOH
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTHUYECKYIO E€SATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUTHCA y APYTHX JIOJEH, MPUOOPETaTh B COBMECTHOW JIESATEIHHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (HOPMYIHpPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX W SIBJICHUSAX, B TOM YHCJIC paHEe HEU3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWUCTBUSA, (OPMYJIUPOBATh U OIEHUBATh PUCKU U
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOGHUS MpOrpamMMbl M0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copmMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIIUeCs OBJIaJICHHEM YHUBEPCAILHBIMU
TIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHHBEPCAJIbHBIMH  KOMMYHHKATHBHBIMU
JEHCTBUSMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU ACHCTBUSMH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
ba3oBble JJornueckue aeiicTByA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHH, OTHOIICHWHA MEXKAY TMOHATHIMH, (HOpMyIUpPOBATH
OTIPE/ICJICHUS] TTOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /111 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI'0 aHAIIN3A;



BOCIIpUHUMATh,  (opMymupoBaTh H  MPEeOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTHBOPCUUS
B (hakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPXKACHUAX, MpearaTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JenaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKIACHHUH (NpsIMbIE M OT
IIPOTUBHOTO), TPOBOJUTH CAMOCTOATEIBHO JIOKA3aTeIhCTBA MAaTEMaTHYECKHIX
(GakTOB, BBHICTPAMBATh APTYMEHTAIUIO, MPHUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApHMAHTOB  pEHICHHS, BHIOMpaTh HaumOoJiee  MOAXONANUMH ¢ y4€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciaen0BaTe1bCKUE NeHCTBUA:

WCIIOJI30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopmMynupoBaTh  BONPOCHl,  (uUKcHpyIOIME  MOPOTUBOpEUYHE,  IMpodIiIeMy,
CaMOCTOSITENIbHO YCTaHABIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IIJIaHy OKCIIEPUMEHT,
WCCJICIOBAaHNE TI0 YCTAaHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITENIbHO (OpPMYTUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pPe3yibTaTaM
MPOBENEHHOTO  HAONIOACHHS, HCCIEAOBaHUS, OKCIEPUMEHTa, OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIICHMIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATH
MIPEJIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIIAITH  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOpPMAIHH, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAITHIO PA3IMYHBIX BUIOB U (DOPM MpeICTaBICHIS;

BbIOUpaTh (QopMy TpenacTaBieHHs HWHGOpPMALMM U HWUIIOCTPUPOBATH
perraemMbIe 3a/1a4M CXeMaMu, TuarpaMmMaMi, HTHOU rpaduKoi U MX KOMOMHAIIMSIMUY;

OIICHUBATh HAAEKHOCTh MHPOPMAIMH 10 KPUTEPHUSAM, TPEUIOKCHHBIM HWIIH
c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUS



BOCIIPUHUMATH U ()OPMYITUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMH U
HeNsIMH  OOILEHHs, SCHO, TOYHO, IPaMOTHO BBbIpa)XkaThb CBOIO TOYKY 3pEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS MO XONIy PEIICHHS 3aaadd,
KOMMEHTHPOBATh TIOJTYYCHHBIN pe3ysIbTar;

B Xoje 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
npoOsieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAlCJICHHBIE Ha IOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
nauanora, oOHapy)KMBaTh Pa3IMuMe W CXOJICTBO IMO3UIIMN, B KOPPEKTHOH (opme
dbopMyIHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/a4H, IKCIIEPUMEHTa, UCCIIeIOBAHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIEHHA C Y4ETOM 3ajad
NpEe3eHTALNU U OCOOCHHOCTEN ayIUTOPUH;

MOHMMAaTh W HCIIOJIF30BAaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUIYaTbHON
paboThl TpHM pEUICHUH Yy4YeOHBIX MaTeMaTHYEeCKHX 3a7ad, MNPUHUMATh Leib
COBMECTHOI JesTeNbHOCTH, IUIAHUPOBAaTh OPraHU3allMi0 COBMECTHON paloThl,
pacnpeenatb BuAbl paboT, IOroBapuBaThCs, 00CYXJIaTh MPOIECC U pPe3yibTar
paboThl, 0000ATh MHEHUSI HECKOJIBKUX JHOEH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBIMOJHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KayecTBO pe3yjbTaTa M KaueCTBO CBOEr0 BKJIaga B OOMIMM pe3yJbTaT IO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanmus:

BBISIBJISATH MPOOJIEMBbI JJIsl PEIICHHS B JKM3HEHHBIX M y4EOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOAX0JAX MPUHATHUS pelieHUuH (MHIMBUIyalIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJATh IUIaH, AJTOPUTM pELIEHUs 3aaud (WIH €ro
4acTh), BBIOMpaATh CHOCOO pEImICHUS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThI
pelieHnit ¢ ydéToM HOBOM MH(pOpMaITUu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIa/IeTh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHus MaTeMaTUYECKOM 3aJ1auu, CAMOMOTHUBALIUU U PEPIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3aJa4H,
BHOCUTb KOPPEKTHUBbI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHUE pE3yJibTaTa NEATEIbHOCTU MOCTABICHHOW LEIH U
YCIOBUSM, OOBSACHATH MPUUYUHBI JOCTUKECHHS WM HETOCTHXKEHUS LIeTH, HAaXOAUTh
OLIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIpXaTh AMOLUHM NPU U3yYEHUH MaTEeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIlIeHUs 3a/1a4H.

ITPEAMETHBIE PE3YJ/IbTATDBI

K koHniry 00yuyeHus B 7 kj1acce 00y4aromuics MOJyyuT ClIeAyIolue MpeaMEeTHbIE
pe3yJbTaThl:

Yucaa v BIYMCICHUSA

PannonanbHble uncna.

[lepexoauth OoT oAHON (HOPMBI 3amMKUCH yucen K Apyrod (mpeoOpa3oBbIBaTh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHATUS MHOXKECTBA HATYPAJIbHBIX YUCEI, MHOXKECTBA LEJIBIX
YHCEJ, MHOXECTBA PALMOHAIBHBIX YHCENI IPHU PELUICHWU 3a7a4, NPOBEICHUU
pacCcy’IEHUN U JOKA3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UIIMOHHON 3aMMCH HATYPAIBHOIO YUCIIA.

CpaBHUBATH U YNIOPSAIOYUBATH PALIUOHAIIBHBIC YUCTIA.

BreimonHsaTh, coueTass yCTHBIE W TUCHMEHHBIE TPHEMBI, apuPMETHUECKUC
JIEUCTBHS C PAMOHAIBHBIMU YHCIIAMU, UCMOJIb30BaTh CBOMCTBA YMCEN U IIpaBUia
JNIEUCTBUN, IPUEMBI PALIMOHAIIBHBIX BBIYMCIIEHUM.

BpINoMHATE AEMCTBUS CO CTENEHSMU C HATYPAJIbHBIMHU IMOKA3aTEIIAMHU.

HaxonuTe 3Haue€HMS YHCIOBBIX BBIPAXKCHUM, COJACPKALIMX PALUOHAIBHBIE
YuCia W CTENCHH C HATypalbHBIM IIOKa3aTeleM, TPUMEHSITh Pa3HOOOpa3HbIC
CroCcOoObI ¥ MPUEMBI BBIYUCIICHHUSI, COCTABIISATh U OLIEHUBATH YHCIIOBBIE BBIPAKEHUS
[P pEeLICHUU PAKTUYECKUX 3aa4 U 3a/1a4 U3 JPYTrUX YYEOHbIX MPEIMETOB.

OkpyryiIiTh 4Mclia C 33JaHHOM TOYHOCTBKO, A TaKXe IO CMBICIY
IPAKTUYECKOM CUTYallMW, BBINOJHATh TMPHUKHUIKY M OLEHKY pe3yibpTara
BBIYMCJICHUN, OLICHKY 3HAYEHUU YKCIIOBBIX BBIPAXKXEHUM, B TOM 4YHUCJE IIpU
pPELIEHNN MPAKTUYECKUX 3a7a4.

Pemate TekcToBbIE 3amaud apU(PMETUYECKUM CIOCOOOM, HCIOIb30BAThH
TaONHIIBI, CXEMbI, YEPTEX U, IPYTHe CPEACTBA MPEACTABICHUS aHHBIX TIPH
pELICHUY 3a1a4.

Pemate npakTUKO-OpMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLIEHHUEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEIWYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aad C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.



J1eTuMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETUMOCTH CYMMBbI U TPOU3BEICHUS LIETbIX YHCEIL.

PacknanpiBaTh HA MHOKHUTENH HaTypaJbHbIC YUCIA.

CBoOOIHO oOmepupoBaTh MOHATHUSAMHU: YETHOE YHUCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxonuts Hambonbmuii OOIMI JenWTeNh U HaWMEHbIIee o0Iee KpaTHOe
YHUCEJl ¥ UCITOJIb30BaTh UX MPH PELICHUH 331a4, IPUMEHATHh AITOpUTM EBKiHaa.

OnepupoBaTh TNOHATHEM OCTaTKa MO MOAYJI, IPUMEHITh CBOMCTBA
CpPaBHEHHUI IO MOJYIIIO.

AuredpanyecKue BbIPpaKeHUs

Bripaxkenus ¢ nepeMeHHbIMH.

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJMKY, TPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUIX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKIECTBA,  BBINOJHATh  TOXIECTBEHHBIC
npeoOpa30BaHus BbIPAXKEHU, TOKAa3bIBaTh TOXKACCTBA.

MHoOro4ieHsl.

Beinmonuate  mpeoOpa3oBaHMs  LENOTO  BBIPAKEHUS B MHOTOYJIEH
PUBEIACHUEM TTOIOOHBIX CIAraéMbIX, PACKPBITHEM CKOOOK.

BoinonnsaTe neictBus (CnokeHHe, BHIYUTAHUE, YMHOXKEHHE) C OJJHOUJIEHAMU
U C MHOTOWICHAMH, TPUMEHSATH (POPMYIIbl COKPAIIEHHOTO YMHOXKEHU (KBaJpaT U
KyO CyMMBbI, KBaJJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaToOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJIE JUIsl YIIPOILEHHS BBIYMCICHUMN.

OcCyIIecTBIsATh Pa3JI0KEHUE MHOTOWICHOB HAa MHOXHTEIM C IMOMOUIBIO
BBIHECEHUS 3a CKOOKHM OOIIEro MHOXUTENS, TPYNIUPOBKU CIAraeMbIX, TPUMEHSS
(bopMyIIbl COKPAIEHHOTO YMHOXKEHUS.

[TpumeHnsaTy mpeodpa3oBaHUs MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 3a/1ad
U3 MaTEMATHUKH, CMEKHBIX IPEAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypajdbHBIMU IOKa3aTEIsIMH JIs
npeoOpa3oBaHUsI BRIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBUia
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbHOMY emy. [IpoBepsTs, sABisieTCs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[TonOupaTe npuMepbl Map YUCEN, SBISIONIMXCS PEHICHUEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.



CTpouTh B KOOPJAMHATHOW IJIOCKOCTH TpaUK JUHEWHOTO YypaBHEHUS C
JIBYMsI TIE€PEMEHHBIMH, MOJIb3YACh TpaduKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHUH.

Pemarb cucteMsl ABYX JIMHEMHBIX YPaBHEHUM C ABYMs EPEMEHHBIMH, B TOM
qucie rpapuyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCIOBUIO 3aJay, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yM MOIY4YEHHBbIN pe3yibTar.

DyHKIMHA

Koopaunats! u rpaduxu.

N300pakath Ha KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATAM, JTy4H, OTPE3KH, HHTEPBAJIbI, 3aMUCHIBATh YHCIOBBIE TPOMEKYTKH Ha
aJIreOpanvyeckoM si3bIKeE.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTU TOYKHU IO 3a/laHHBIM KOOpIMHATaM.

OyHKIMH.

Ctpouts rpaduKu TMHEUHBIX QYHKIUH.

OnuceiBaTh C TMOMOLIBI0 (PYHKIIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHUE, II€HAa, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00BbEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpadguueckuii cnocod MpeACTaBICHUA M aHAIW3a HMHQPOpPMAIH,
U3BJIEKATh U MHTEPIPETUPOBATh MHPOPMALUIO U3 TPa(UKOB peabHbBIX IPOLIECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTth cBOWCTBA (QYHKIMM i1 aHaiu3a TpapuKOB peabHbIX
3aBUCUMOCTEH (HynuM (QYHKIHMH, NPOMEXKYTKH 3HAKONOCTOSHCTBA (DYHKIIHH,
IPOMEXYTKH BO3pacTaHus W yObIBaHUS (DyHKUIMH, HauOOJbIIEe M HAaWMEHBIIEEe
3Ha4YeHUs (PYHKIIUN).

Hcnonp30Bathk rpaduku AJis UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEN, IPU
pellleHny 3a7a4d U3 JPYyTuxX Y4eOHbIX MPEAMETOB U pealbHON KU3HHU.

K konIry oOyuyeHust B 8 kj1acce oOyJaromuiics OJTyYuT CASAYIONTUE MPEeIMETHbBIC
pe3yJIbTaTHI:
YucJia 1 BBIYUCIEHUS
HppanmonanpHble Yuca.
[loHnMaTh W HCHOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHO>KECTB.
CB00OOHO OTepupOBaTh MOHATUIMU: KBAAPATHBIM KOPEHb, apu(hMETUICCKUIMA
KBaJIpaTHbIM KOPEHb, UPPALMOHAIBHOE YUCII0, HAXOAUTh, OLICHUBATH KBAJIPATHBIC
KOpHH, UCTIOJIB3YySI ~ TPU  HEOOXOJUMOCTH  KaJIBbKYJATOD, BBIMIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHHM, COAEpXKAIIUX KBaJIpaTHbIE KOPHH, HCIOJb3Ys
CBOWCTBA KOPHEN.

Hcnonp30BaTh HadaJgbHBIE IPEACTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
Yyucen JJIsl CPaBHEHUSI, OKPYTJICHUS U BBIUUCIECHUN, N300paXkaTh JACHUCTBUTEIbHBIC
Yyyclia TOYKaMHU Ha KOOPAUHATHOW MIPSMOM.

Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JTECATUYHBIX
npobeit u cremeHeil uncna 10, 3amUCBHIBaTh W OKPYIJIATH YHCIIOBBIE 3HAYEHUS
peallbHBIX BEJIMYUH C UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUM.

JlenmuMoCTb.

CBoOOIHO omepupoBaTh MOHSATUEM OCTaTKa IO MOJIYJIO, TNPUMEHSThH
CBOWCTBA CPAaBHEHUM IO MOIYJIO, HAXOAUTb OCTATKH CYMMBI U IPOU3BEIACHHUS 110
JAHHOMY MOAYJIIO.

AnreOpandeckue BbIPaKeHUS

JpoGHO-panimoHaibHbIE BEIPAKEHHUS.

Haxomute pomyctuMble 3HAU€HUS MEPEMEHHBIX B JIPOOHO-paIlOHATbHBIX
BBIPKECHHUSIX.

[IpuMeHATh OCHOBHOE CBOWMCTBO PAIMOHAILHON APOOH.

BrinonusaTte npuBeneHue anreOpandyeckux ApoOeil k oliiemMy 3HaMEHATelto,
CJI0’KEHHUE, YMHOXKEHUE, JeJIeHHE anreOpandeckux Apooeil.

BoInonHATE TOXKAECTBEHHBIE MPe00pa30BaHMs PAlMOHATBHBIX BBIPAKECHUI.

[TpumensiTh mpeoOpa3zoBaHUs BbIPAXKEHUH AJIS PEIICHUs Pa3IUYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

CreneHu.

[IpyMEHATh TOHSATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIPAXKEHHH, COIEPIKAIIUX CTENEHH C LEJIbIM OKa3aTEeJIEM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe qonycTumble 3HAY€HHS IEPEMEHHBIX B BBIPAKECHUSAX, COJIEPHKALIUX
apu(pMeTHYeCcKre KBaJApaTHbIE KOPHH.

BrinonHaTe mpeoOpa3zoBaHus HPPALMOHAIBHBIX BBIPAKEHUH, HCHOJB3YS
CBOWCTBA KOPHEMN.

YpaBHeHMS U HEpaBeHCTBA

Pemiars kBagpaTHbie ypaBHEHUS.

Pemats qpo6GHO-paninoHanbHble ypaBHEHUS.

Pemare nuHelHBIE YypaBHEHHs C NapamMeTpaMu, HECIOXKHBIE CUCTEMBI
JIMHEWHBIX YPAaBHEHUH C ITAPAMETPAMM.

[IpoBOAUTE HCCIIETOBAaHNS YPABHEHUM M CUCTEM YPABHEHUM, B TOM UYHCIIE C
npUMEHEHueM Trpaduueckux MpeAcTaBlIeHU (ycTaHaBiIMBaTh, UMEET JIU
YpPaBHEHHE WM CUCTEMA YPABHECHHUI PEIIEHUS, €CIM HMEET, TO CKOJIBKO, H
npouee).



[lepexoauTes OT cioOBeCHOW (OPMYITUPOBKU 3a1auu K €€ anredpamveckoit
MOJIEJIM C TIOMOUIbIO COCTaBJICHHS YPaBHEHHsS WM CHCTEMbl YpaBHEHHI,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H MOJYYCHHBIN pe3ynbTar.

ITpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB [UIsl CPaBHEHMS, OLICHKH,
pelaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PpEHICHWH HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TonumaTth ¥ KCHOJIB30BaTh (DPYHKUMOHAJIBHBIE MOHATUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O0O03HAUYEHUs), ONpPENENATh 3HAUeHUE (DYHKLUMU IO 3HAYEHUIO
apryMeHTa, OIpeIeTsITh CBOMCTBA (YHKIUU MO €€ rpaduKy.

Ctpouts rpaduku QyHKUUN , ONMUCHIBATH CBOMCTBA YMCIOBOW (PYHKIIMH IO
e€ rpaduxy.

K koHIty 00yuyeHus B 9 kiacce 00y4aromuics MOMYyYUT CIETYIOIINE TPeIMETHbIE
pPE3yIbTaTHI:

Yuciia 1 BbIYHCICHUSA

CB0OOOJHO oOmepupoBaTh HOHATUSIMM: KOPEHb N-U CTENEHH, CTENEHb C
palMOHAJIBHBIM IIOKa3aTelleM, HAaXOAWTbh KOPEHb N-H CTENEHU, CTEIEHb C
palroHaIbHBIM [OKA3aTeJIeM, HCIONb3ysS MpPU HEOOXOTUMOCTH KaJbKYJISATOD,
IIPUMEHATH CBOMCTBA KOPHS N- CTENIEHU, CTEIICHU C PAL[MOHAIBHBIM I10KAa3aTEIIEM.

Hcnonb30BaTh NMOHATHE MHOXKECTBA JCHCTBUTENIBHBIX UYUCEIN IPU PELICHUU
3a/1a4, IPOBEICHUU PACCYKIACHUN U 10KA3aTEIbCTB.

CpaBHHBaTh M  yHOPSAIOYMBATH JICHCTBUTENBHBIE UYHCIIA, OKPYIJIAThH
JNEUCTBUTEIBHBIE YUCIIA, BBINOJIHATh NIPUKHUIKY PE3yJbTaTa BBIYMCIECHUHN, OLEHKY
YUCJIOBBIX BBIPAYKECHU.

AnreOpandeckue BbIPaKeHUS

CBOOOHO oOMepUpoBaTh MOHATHEM KBAAPATHOTO TPEXUIEHA, HAXOAMTH
KOpPHM KBaJpaTHOI'0 TPEXWICHA.

PacknmanpiBaTh KBaipaTHBIN TPEXUIIEH HA JTUHEWHBIE MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pemiats JIMHEHHBIE U KBAAPATHBIE YPAaBHEHUSA, YPABHEHHUs, CBOAALIUECA K
HUM, IpOOHO-pAIlMOHAIBHBIE YPAaBHEHHUS.

Pemars HECI0KHBIE KBaIpaTHBIE YPABHEHUS C IAPAMETPOM.

Pewats nuHENWHBbIE HEPABEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pakaTh PELICHHUE HEPABEHCTB HA YHUCIOBON MpPSMOH,
3aIIMChIBATh PELIEHUE C IIOMOILIBI CUMBOJIOB.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JBYMs NEPEMEHHBIMU M
CHCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SIBISACTCS JINHEUHBIM.

Pelats HECIIOKHBIE CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C IIapaMETPOM.



[TpuMeHsITh METOIbI PAaBHOCUIIBHBIX NMPe0oOpa30BaHUi, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToa MpM perieHny ypaBHeHU! 3-i u 4-i1 creneHex.

Pemarp cucTeMbl JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOUAIOLIUE KBAJPAaTHOE HEPABEHCTBO, H300pa)kaThb pEIICHHE CUCTEMBI
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3aIIMChIBATH PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Pemars ypaBHeHHs, HEpaBEHCTBA M HX CHCTEMbI, B TOM YHCJIE C
OTpaHUYEHUSIMU, HATIPUMED, B LENBIX YUCIIAX.

ITpoBoAMTH HcCIENOBAaHUSI YPABHEHUN M CUCTEM YPAaBHEHMM, B TOM UHUCIE C
OPUMEHEHHEM TIpaUyecKUX TNpeACTaBIeHUN (yCTaHABIMBATh, HMEET JIU
YPaBHEHHUE WM CUCTEMA YPaBHEHUH pELIEHUs, €CIM HMMEET, TO CKOJIbKO, U
npouee).

Pemate TexcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS] YpaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI JUIsl COCTAaBJICHUS
MaTeMaTHYECKOW MOJENN peajJbHOM CHUTyallMM WIM NPUKIAIHOM 3aJayH,
UHTEPIIPETUPOBATH MMOJYUCHHBIE PE3YJIbTAThl B 33IaHHOM KOHTEKCTE.

YucioBble MOCT€10BATEILHOCTH H IPOrPeccuu

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YyHKUUSA, Tpapuk
(GyHKIMM, TpsMas [PONOPLUOHAIBHOCTb, JMHEMHass (QyHKUMs, oOpaTHas
IPOMOPIUOHAILHOCTD, Tapaboia, runepOoia, KyCOUYHO-3aJaHHast PYHKIIHSL.

HccnenoBats pyHkuuio mo e€ rpaduky, yCTaHaBIMBATh CBOMCTBA (DYHKLIUIA:
0o0JacTh ONpENEICHNUs, MHOXXECTBO 3HAYEHWMM, HyJIW (YHKUUH, HPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, IIPOMEXYTKM BO3pacTaHus U yObIBaHMWs, UETHOCTb U
HEYETHOCTb, HAaMOOJIbIIIEE U HAMMEHbIIIEE 3HAYEHMSI, ACUMIITOTBI.

PacnioznaBath kBagpaTHuHylO (QYHKUHIO MO (hopmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Omnpenensars noyiokeHue rpaduka KBaApaTUYHONH (YHKIUU B 3aBUCUMOCTHU
oT €€ Kod(PUITMEHTOB.

Crpouts rpaduk KBagpaTUyHOW  (YHKIUH, OMNHCHIBATH  CBOWCTBA
KBaJIpaTUUHON PyHKIMHU 10 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH JIsI pEIICHUS 3a]1a4.

Ha npumepe kBagpaTuyHoil GyHKumu ctpouts rpaduk ynkmmn y =af(kx +
b) + ¢ ¢ momoikio mpeodpaszoBanuii rpaduka Gyukuun y=Ff(X).

WnmocTpupoBaTh € MOMOINBIO Tpaduka peajbHyl0 3aBUCHUMOCTh WM
MPOLECC MO UX XapaKTEPUCTHKAM.

ApupmMeTndeckas ¥ reoMeTpruuecKas Mporpeccun

CB0OOJHO ONIEpPUPOBATH MOHATUSAMU: [TOCIEA0BATEIBLHOCTD, apUPMETHUECKAS
Y T€OMETPUYECKAs IIPOTPECCUM.



3amaBaTh TOCJICIOBATEILHOCTH PAa3HBIMH CIOCOOAMH: OIMUCATEIHHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (HOPMYJITBI N-TO WICHA, PEKyPPEHTHBIM.

BrImonHAT,  BBIYMCICHWS € HWCHOJb30BaHWEM (GopMysn N-ro  dYieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHBI MOCIEIOBATEILHOCT TOYKAMHU Ha KOOPIWHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU TOCIEAOBATEILHOCTSIMUA, B TOM
qrCcIie 3aa4d U3 PEATbHOMN JKU3HH (C UCIIOJIb30BAaHUEM KalbKYJIATOPA, IUPPOBHIX
TEXHOJIOTUH).

PacrioznaBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEUYHBIX
MOCJICIOBATEILHOCTEH, OTPAaHUYEHHBIX  IOCJIENIOBATEILHOCTEH, MOHOTOHHO
BO3pacCTaroMuX (yOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

HmeTh mpeacTaBiieHrne 0 CXOJUMOCTH MOCIEA0BAaTEILHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO yOBIBAIOIICH reOMETPUIECKON TIPOTPECCHH.

[TpumeHsATh METO MAaTEeMATHUECKOW WHTYKIIUU TIPU PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  TMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 UUCJIA 1 BBIUNCJIEHUS. PanmonanbHbie 11 1 bubnuoteka [JOK
grcia (IIOBTOpEHNE) https://m.edsoo.ru/77e09b13

5 OYHKIINH. KoopauHate! 17 1 bubmmoreka [JOK
rpadukn. DyHKIIHH https://m.edsoo.ru/77e09b13

3 AJITEBPAMYECKUWE BBIPAXKEHU . 7 bubmmoreka [JOK
BeIpaxxeHus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13

4 YPABHEHI/I}UI N CUCTEMBI 10 1 bu6nuoreka [IOK
YPABHEHMWM. JIunelinbie ypaBHEHHUS https://m.edsoo.ru/77e09b13

5 UNCJIA U BBIYUCJIEHUA. Crenens ¢ 6 bubmmoreka [JOK
HATypaJIbHBIM MOKA3aTEIEM https://m.edso0.ru/77e09b13

6 AJITEBPAYECKUE BBIPAXKEHU . 93 1 bu6nuoreka [IOK
MHorouyieHsl https://m.edso0.ru/77e09b13

7 AJITEBPAMYECKUE BBIPAKEHU . 14 1 bu6nuoreka [IOK
DopMyJIbl COKPAIIEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13

but6mmoreka [IOK
8 UNCJIA U BBIYUCJIEHUA. [lenumocts 10 https://m.edsoo.ru/77e09b13

. bu6mmoreka [IOK
o OYHKLNH. Jlnneitnas dynkuns 16 L https://m.edso0.ru/77e09b13

YPABHEHUA U CUCTEMBbI
10 YPABHEHUM. Cucrems! miHEHHBIX 14 1 bubmorexa [IOK

YpaBHEHUU

https://m.edsoo.ru/77e09b13



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

1 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3 Bbubmunoreka LIOK
3HAHHUH https://m.edso0.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136



https://m.edsoo.ru/77e09b13

8 KUIACC

KouunyecTBO 4yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
AJITEBPAMYECKUE BBIPAKEHU . bu6nuoreka [IOK
1 17 2
Jpo6HOo-paninoHalIbHbIE BHIPAKEHUS https://m.edsoo.ru/6d40b704
YPABHEHUA 1 HEPABEHCTBA. bubnmoreka [JOK
2 19 1
JpoGHo-paninoHaIbHbIC YPaBHEHUS https://m.eds00.ru/6d40b704
3 AJITEBPAMYECKUE BBIPAXKEHU . 14 1 bu6nuoreka [IOK
Crenenu https://m.edsoo.ru/6d40b704
but6mmoreka [IOK
4 OYHKLMH 15 1 https://m.edsoo.ru/6d40b704
but6mmoreka [IOK
5} UNCJIA 1 BBIYUCIIEHUSA. [lenumocTh 7 1 https://m.edsoo.ru/6dA0b704
6 YPABHEHUA 1 HEPABEHCTBA. 20 1 bu6nuoreka [IOK
HepasencrBa https://m.edsoo.ru/6d40b704
7 YUCJIA 1 BBIYMCJIEHUS. KBanpaTHbiit 17 1 bubmmoreka [JOK
KOpEHb https://m.edsoo.ru/6d40b704
YPABHEHUA 1 HEPABEHCTBA. bubmmoreka [JOK
8 17 2
KBanparusie ypaBHeHUs https://m.eds00.ru/6d40b704
9 [ToBTOpenue, 060061ICHNE, 10 1 but6mmoreka [IOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/6d40b704
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0
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9 KJIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
! OYHKLMH 25 ! https://m.edso0o.ru/133deaba
YPABHEHUA 1 HEPABEHCTBA. bubanorexa HOK
2 15 1
KBanpaTHble HEpaBEHCTBa https://m.edso0.ru/133deaba
YPABHEHUA 1 HEPABEHCTBA. bubmmoreka [JOK
3 25 1
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU 25 1 bubmmoreka [JOK
N IMTPOI'PECCHUN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAKEHU L. 12 1 bubanorexa HOK
Crenenb ¢ pallMOHAIBHBIM MMOKa3aTeIeM https://m.edso0o.ru/133deaba
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL Bbu6nuoreka [JOK
6 - 34 1
3HAHUU https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 6 0



https://m.edsoo.ru/133deaba
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IHOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos
Ne Hdara JJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabsnbie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTeJbHbIE pecypchl
padoThI padoTsI
IToBrOopenue. Panmonansusie 1 bubnuoreka [IOK
qyucia https://m.eds00.ru/33926902
[ToBTOopenne. CpaBHeHUE,
YHOpSA0OYMBAHUE U 1 bubnumoreka [IOK
apupMeTHYecKe JeHCTBUS C https://m.edsoo.ru/fba3fad7
pallnOHaJIbHBIMU YUCJIaMHA
[ToBTOopenue. Yucnoas npsimas, 1 bubmuorexa [JOK
MOJYJIb YHCJIA https://m.edsoo.ru/2a6f552b
IToBropenue. IIponeHTsl,
3alMCh MPOLIEHTOB B BUE 1 Bbu6nuoreka [JOK
npobu u Apodu B BUIE https://m.edsoo.ru/eeee7517
MIPOLIEHTOB
IToBTOpenue. Tpu OCHOBHbIE 1 bubmmoreka [IOK
3a1a4d Ha MIPOLIEHTHI https://m.edsoo.ru/a8dd2elf
[ToBTOpenue. Tpu OCHOBHBIE 1 bubnnorexka HOK
3a7a41 Ha IPOLEHTHI https://m.edso00.ru/ae009860
[ToBTOpenue. Pemenne
TEKCTOBBIX 3a]a4 1 bubmmorexa LIOK
g https://m.eds00.ru/73459c0c
apru(PMETHIECKUM CTIOCOOOM
IToBropenue. Pemenue 3anay us3
. bubmuorexa [JOK
peaylbHOM MPAaKTUKHU HA YaCTH, 1

IpoOu, MPOLEHTHI, TPUMEHEHUE

https://m.edsoo.ru/e8f7b535
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OTHOILIEHUN U MPOIOPLUN ITPU
pelIeHnn 3a1a4

IToBropenue. Pemenue 3anad us3
peanbHON NPAKTUKU HA YaCTH,

9 00H, MPOIICHTBI, TPUMEHEHNE bubmorexa [IOK
ApODH, TP UH - 1P . https://m.edso00.ru/1125b3e3
OTHOILIEHUHU U IIPOIIOPLUHU IIPU
pelIeHny 3aaa4
IToBropenue. Peanbuble
10 3aBUCUMOCTH; PELICHHE 3a1a4 bubanorexa HOK
Ha JIBIDKEHUE, padoTy, MOKYIIKH, https://m.edsoo.ru/f3clcefa
HAJIOTH
1 KontponbHas padoTa mo teme bubanorexa HOK
«PanoHaIbHBIE YK CIIa» https://m.edso00.ru/577c44c3
12 Koopaunara Touku Ha psMoit bubmorexa LHOK
PA P https://m.eds00.ru/75e93948
13 YucnoBbie TPOMEKYTKH bubmorexa LHOK
P It https://m.edsoo.ru/bcbb7941
bu6mmorexa [IOK
14 4
MICHOBHIC TpOMEXyTIcH https://m.edso00.ru/f6¢c6070c
Paccrosinue mex ByMS
15 TOYKaMH KOO HEZTII[{O}I;I bubmorexa HOK
. P https://m.edsoo.ru/7efdfdlc
MIpSIMOU
[IpsamoyronbsHasg cucrtema
16 KoopauHat. Adcuucca u bubanorexa HOK
OpJMHAaTa TOYKHU Ha https://m.edsoo.ru/b9eded96
KOOPAMHATHOW INIOCKOCTH
17 [Tpumeps! rpadukoB, 3aJaHHBIX bubanorexka HOK

dbopmynamu

https://m.edso00.ru/8e566725
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18 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmoreka [IOK
dbopmynamu https://m.eds00.ru/8e566725
19 UYrenue rpauKoB peabHbIX bubnuoreka [IOK
3aBHUCHUMOCTEH https://m.edsoo.ru/add42ela
20 OYHKIIMOHATBHBIC 3aBUCHUMOCTH Bbu6nuoreka [JOK
MEXK1y BeJIMUMHAMU https://m.edso0.ru/399486d6
Ilonsrue kOouu. OyHKIHUA
21 KakK MaTel\?;.}”][I:I‘ILeICKaﬂ N}I](I){ eunb bubmorexa LOK
8 https://m.edsoo.ru/d08d33da
peanpHOTO Ipolecca
Ilonsrue kouu. OyHKIHUA
22 KakK MaTel\i}'IfI:I‘-IL;CKaH 1\11(1){ eunb bubnmnorexa [IOK
A https://m.edsoo.ru/ec27f703
pealbHOTO TIpoIecca
ITonsTie K. OyHKIusS
23 Kak MaTeni}:;qECKaﬂ 1\1](1){ :JIB bubmorexa [IOK
A https://m.edsoo.ru/b951dcc6
peallbHOTO TpoIecca
24 Ob6nacTh ornpeneiaeHus u bubmmoreka [JOK
00JacTh 3HaAYCHUH PyHKITUH https://m.edsoo.ru/b51c9ad0
o5 OO6nacTh ornpeneIeHus 1 bubmmoreka [JOK
001acTh 3HaUCHUH (QyHKIMH https://m.edsoo.ru/f7bde192
Bbu6nuoreka [JOK
26 Criocobpt sananms GynKimm https://m.edsoo.ru/84d1f13d
Bbu6nuoreka [JOK
27 Ipagmxc dynrmm https://m.edsoo.ru/17e3cf26
KonrponsHas pabora o Teme
28 «KOODINHATLL 1 Bbu6nmuoreka [JOK
P https://m.eds00.ru/69768400
rpadukn. OyHKITHI»
29 BeIpaxxeHue ¢ nepeMeHHBbIMH. bubnuoreka [IOK

3HaueHue BBIPAXKEHHUS C

https://m.edsoo.ru/f4ad2f98
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NEPpCMCHHBIMU

BripaxkeHnue ¢ nepeMeHHBIMHU.

30 3HauYEeHUE BBIPAXKEHUS C bubmorexa LIOK
P https://m.edso0.ru/637eaf29
HepeMeHHBIMI/I
BripakeHue ¢ nepeMeHHBIMH.
31 3HadeHne BEIPAKEHUS C bubmorexa LIOK
p https://m.edsoo.ru/4a51a482
epeMeHHBIMHU
[IpencraBnenue 3aBUCUMOCTH
32 MEXIY BEIMUYNHAMU B BUIIE bubnnorexa LIOK
y a https://m.edso00.ru/b50dfb83
hopMyIBI
[IpencraBnenue 3aBUCUMOCTH
33 MEXAY BEJIMUMHAMU B BUJIE Bubmuorexa ITOK
Y A https://m.edsoo.ru/d455ec7d
hopMyIbI
Bbu6nmuoreka [JOK
34 Boraucnenus o gopmynam https://m.eds00.ru/21329819
Bbu6nmuoreka [JOK
35 Boraucseri no gopmynam https://m.edsoo.ru/al9718d5
YpaBHEHUE C OHOU
36 nepemennoii. Kopeun Bubmorexa ITOK
p - 1OP https://m.edsoo.ru/2cfa2578
ypaBHEHUS
37 CBoiicTBa ypaBHEHHI C OJHOMI bubanorexa HOK
MEPEMEHHOMN https://m.edsoo.ru/db13ed37
38 CgolicTBa ypaBHEHUM C OJTHOU bubanorexa HOK
MepEeMEHHOM https://m.edsoo.ru/42fc80d4
39 PaBHOCHIBHOCTE YPaBHEHUI bubnnorexa LIOK
yp https://m.edsoo.ru/941ec3c5
40 YpaBHeHHE Kak bubmmoreka [JOK

MareMaTndceckasa MOoJ€JIb

https://m.edsoo.ru/bala9158
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peanbHON CUTyallun

41 Yucno KkopHEW TUHEHHOTO bubnnorexa HOK
YpaBHEHUS https://m.eds00.ru/265c6984
42 Yucno kopHel TMHENHOTO bubmmoreka [JOK
YpaBHECHUSA https://m.edsoo.ru/7bf1a6f2
Penienune TeKCTOBBIX 3a/1a4 C
43 IMOMOIIBIO JTUHEHHBIX bubmorexa [IOK
H . https://m.edsoo.ru/3f47df53
ypaBHEHUM
44 JIuneliHOe ypaBHEHUE, bubnumoreka [IOK
coJepIKalllee 3HAK MOYJIS https://m.edsoo.ru/5e622ca5
KontponbHas paboTa mo TeMam
45 «BrIpakeHust ¢ IepeMEHHBIMU» bubmorexa LHOK
p . p ' https://m.edso0.ru/0a2d19c8
«JIuHEeHHbIE ypaBHEHUS»
Crenens ¢ HaTypajIbHBIM bubmmoreka [IOK
46
MOKAa3aTeyieM https://m.edsoo.ru/ececd6f0
47 CBoiicTBa CTEIIEHHU C bubmuorexa [JOK
HATypaJIbHBIM IIOKA3aTEIEM https://m.edsoo.ru/544ee370
48 CBolicTBa CTCIICHH C bubmuorexa [JOK
HaTypaJbHbIM [TOKA3aTeJIeM https://m.edso00.ru/464c8d47
CBOICTBA CTEIICHU C Bbu6nmuoreka [JOK
49
HATypaJIbHBIM MOKA3aTEIEM https://m.edsoo.ru/d24f2e6a
3amnuch yncia B ACCATUUHOU
50 MTO3MIIMOHHOW CUCTEME bubmorexa LHOK
5 https://m.edsoo.ru/fc6f6868
CUHCJICHUA
3amucek yncia B IeCITUYHON
51 MTO3UIIMOHHON CUCTEME bubmorexa LHOK
i https://m.edso0.ru/75e2d600
CUHCJICHUA
52 Onuaowrenbl. OnHOYWIEH bu6mmoreka [IOK
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crangaptHoro Bujaa. CteneHnb

OJHOWIEHA

https://m.edso00.ru/353073de

Onaowiensl. OgHOWIEH

bu6mmoreka [IOK

53 CTAHJIAPTHOTO Bua. CTeneHs https://m.eds00.ru/91928350
OJIHOWIEHA
Mmuorouinensl. MHOrowiIeH
54 cragaapTHoro Buma. CTerneHn bubmorexa LIOK
Aap Aa https://m.edsoo.ru/5b0ab67c
MHOT'OYJICHA
Mmuorouinensl. MHOrowiIeH
55 cragaapTHoro Buma. CTerneHn bubnnorexa LIOK
Aap Aa https://m.eds00.ru/f089268b
MHOTOYJIEHA
56 CroxeHne ¥ BBIYMTAaHUE bubmuorexa [JOK
MHOTI'OYJICHOB https://m.eds00.ru/9d200635
57 CroxeHHe ¥ BBIYUTAHUE bubmuorexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/f4564f5e
58 Cro)xeHne 1 BBIYMTAHUE bubmuorexa [JOK
MHOT'OWIECHOB https://m.edsoo.ru/2580eb67
59 YMHOXEHUE U JeJIeHre bubmuorexa [JOK
MHOTOWICHOB https://m.edsoo.ru/9c5782fa
60 YMHOXEHUE U JeJIeHre bubmuorexa [JOK
MHOT'OYJICHOB https://m.edso0.ru/5848f972
61 YMHOKEHHUE U JICICHUE Bbu6nuoreka [JOK
MHOT'OWIECHOB https://m.edsoo.ru/42e5476a
62 YMHOXEHUE U JeJIeHre bubmuorexa [JOK
MHOTOWICHOB https://m.edsoo.ru/54de7288
63 [TpeobpazoBanme 1MeI0T0 bubnnorexka HOK
BBIPAKCHNS B MHOTOWICH https://m.eds00.ru/35c66869
64 [TpeobGpazoBanme 1eI0TO bubmuorexa [JOK
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BBIPAKCHUS B MHOT'OYJICH

https://m.edsoo.ru/c6a6cdf9

65 [TpeobpazoBanme 1MeI0rO bubnnorexa HOK
BBIPAKCHNS B MHOTOWICH https://m.eds00.ru/4c886f22
bu6mmoreka [IOK
06 Kopt mHorotnera https://m.edsoo.ru/flec8044
bu6mmoreka [IOK
67 Kopru morotnera https://m.edsoo.ru/d96f328f
ToxnectBo. ToOXKIEeCTBEHHEBIE
68 npeoopa3oBaHus Bubmiorexa [IOK
peobp . https://m.edsoo.ru/386961a4
anreOpanyecKnx BhIPayKEHHH
ToxnectBo. TOXKIEeCTBEHHEBIE
69 peoOpa3oBaHus Bubmiorexa LIOK
peobp . https://m.edsoo.ru/5f80fed0
anre0pandecKux BhIPAXKEHUN
ToxnectBo. ToKIeCTBEHHBIC
70 peoOpa3oBaHUs bubmorexa LOK
peobp . https://m.edsoo.ru/2c628e8f
anre0pandecKux BhIPAXKEHUN
ToxnectBo. ToKIeCTBEHHBIC
71 npeoOpa3oBaHMs bubmmorexa LIOK
peobp . https://m.edsoo.ru/516c60cc
anreOpanyecKux BhIPaKEHHH
ToxnectBo. ToKIeCTBEHHBIC
72 npeoOpa3oBaHMs bubmmorexa [TOK
peobp . https://m.edsoo.ru/8b4509ae
anreOpanyecKnx BhIPaKEHHH
bu6mmoreka [IOK
73 JlokasaTemECTBo TOAACCTS https://m.edsoo.ru/2fade7af
KontponbHas paboTa mo TeMam
74 «CrerneHp ¢ HaTypaIbHBIM Bubmiorexa LIOK
yp https://m.edsoo.ru/1d3f3417
noKazareieM», «MHOTO4JICHBI»
75 KBagpar cymmb! 1 kBasipat bubmuorexa [JOK
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Pa3HOCTH JBYX BBIpAXXKCHUH

https://m.edsoo.ru/6fb067fd

76 KBanpar cyMMbl HECKOJTBKUX bubnnorexa HOK
BBIPAKCHUI https://m.edsoo.ru/bdale3bb
Ky6 cymmbr 1 ky0 pazHOCTH bubmmoreka [JOK
77 .
JIBYX BBIPAKECHUUN https://m.edso0.ru/0a860ffb
Pa3HocTh KBagpaToB ABYX bubmmoreka [IOK
78 .
BBIPAKEHUI https://m.edso0o.ru/3ca88a25
79 [IpousBenenne pa3HOCTH U bubnnorexa HOK
CYMMBI JIBYX BBIPaKECHUN https://m.eds00.ru/b7c55369
[IpousBenenue pa3HOCTH U bubmmoreka [JOK
80 .
CYMMBI ABYX BBIPXKEHHUH https://m.eds00.ru/90888a13
81 CymMma 1 pa3HOCTh KyOOB JIBYX bubnnorexka HOK
BBIPAKCHUIN https://m.edso00.ru/d96daf29
82 CyMMa 1 pa3HOCTh KyOOB IBYX bubanorexa HOK
BBIPAKCHUI https://m.eds00.ru/926125000000
83 Paznoxxenre MHOrO4I€Ha Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/22e93da2
IIpousBeneHue pazHoCTH
84 CYMMBI JIBYX BBIPQXKEHUH, bubmmoreka [JOK
CyMMa U pa3HOCTh KyOOB IBYX https://m.edsoo.ru/0a52deal
BBIPAYKECHU I
85 Paznoxenue MHOrO4JIeHa Ha bubmuorexa [JOK
MHOKHUTEIHN https://m.eds00.ru/9781ab25
86 Briaecenne o0mero MHOKHUTEIS bubmuorexa [JOK
3a CKOOKHU https://m.edsoo.ru/ea75a23f
Bbu6nuoreka [JOK
87 Meton rpymriiposic https://m.edsoo.ru/3a40blch
88 KontponbHas padoTa mo teme bubmuorexa [JOK



https://m.edsoo.ru/6fb067fd
https://m.edsoo.ru/bda0e3bb
https://m.edsoo.ru/0a860ffb
https://m.edsoo.ru/3ca88a25
https://m.edsoo.ru/b7c55369
https://m.edsoo.ru/90888a13
https://m.edsoo.ru/d96daf29
https://m.edsoo.ru/926125000000
https://m.edsoo.ru/22e93da2
https://m.edsoo.ru/0a52dea1
https://m.edsoo.ru/9781ab25
https://m.edsoo.ru/ea75a23f
https://m.edsoo.ru/3a40b1cb

«DOopMyJIbl COKPALLEHHOTO

https://m.edso0.ru/07d38a8c

YMHOKEHUS»
89 JlenuMocCThb LebIX Yuce. bubanorexa HOK
CBolCTBa AEIUMOCTH https://m.edsoo.ru/08e730f5
90 JleTuMOCTh HENBIX YUCel. Bbu6nuoreka [JOK
CBoiicTBa JEIUMOCTH https://m.edsoo.ru/bad2c132
01 IIpocTeie 1 cocTaBHBIE UKCIA. bubmmoreka [IOK
YETHBIe U HEUETHRIC UHCIIa https://m.edsoo.ru/60be55f1
92 [Ipusnaku genumoctu Ha 2, 4, 8, bu6mmoreka [IOK
53,6,9, 10, 11 https://m.edsoo.ru/9f5ccce3
93 [Ipusnaku nenumoctu Ha 2, 4, 8, Bbu6nuoreka [JOK
5, 36,9, 10, 11 https://m.edso00.ru/9007290
H N3HAKU JCIINMOCTU CYMMBI U
94 I ponsBe eII{[H;I €JIBIX HI?I]CGJI bubnnorexa LIOK
p A H https://m.edso00.ru/93a99bd9
MIPH PEIICHUN 33]1a4
Haunbonpmmuii o0 feanrenb
95 1 HauMeEHbIIIee 001Iee KpaTHOE bubmmorexa [IOK
= p https://m.edsoo.ru/8a630e47
JIBYX YHCET
bu6mmoreka [IOK
% B3aummo npocthie uncia https://m.edsoo.ru/9aaef77f
97 Anroputm EBknnna. Jlenenue ¢ bubmuorexa [JOK
OCTaTKOM https://m.edsoo.ru/c87035fb
CpaBHEHMS LENBIX YHACEI 1O bubmmoreka [JOK
98
MOJYJIFO HaTypajabHOI'O YHCIIA https://m.edso0.ru/f9d5b3a6
99 Jluneiinas GpyHkus, e bubmmoreka [IOK
CBOMCTBA https://m.edsoo.ru/41aa7bb3
100 Jluneiinas GyHkus, e bubnuoreka [IOK

CBOMCTBA

https://m.edsoo.ru/4e21f9b0
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Jlunetinas GpyHkus, e

Bbu6nuoreka [JOK

101 CBOMCTBA https://m.edso0.ru/e8437668
102 I'pacux maneitnoii Gynxumu E:::;T/P/Ir?::;(;gg;:Sesmsg
103 I'paduk nuueitHO# GyHKIMHI E:::;:I/P/Ir?::gszgr(aliad%w
104 I'papuk nuHEHHOH QYHKIMH E:::;T/P/Ir?]fg;gr(aﬁs195dsz
105 I'paduk nnHEHHOM QyHKIHIH f;fﬁggg;ggismmm
106 I'paduk pyskmm y = x | f:f;?;;?:;{szgrc:}:cfme%
107 I'padux pynkumn y = | x | fgfgﬁr?]fg;grc:};b45db77
108 I'paduk pyHKImM y = X | Etptf;?;lr?]f;{;gglléa73d07f
109 I'padux pyHKImMM y = X | Eﬁf:ﬁﬁfg;gﬁﬁacosaee
110 Kycouro-3ananubie GpyHKIIHI E:::;:I/P/Ir(r)::;(;gg};edbbd4
111 Kycouro-3ananubie GpyHKIIHI ffffﬁﬁfﬁf%gdogbso
112 Kycouro-3ananubie GpyHKIHHI fgsgﬁr?]?:;szgrc:/§35cc345
113 Kycouro-3ananubie GpyHKIIHI fﬁﬁ&fggggﬁaebm&
KontponbHas padota 1:[0 TeMaM Bu6miorexa [[OK
114 «JlemamocTe», «JInHeiHas

GyHKIUS»

https://m.eds00.ru/59839575
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115 VYpaBHeHuUe ¢ IByMs bubmmoreka [JOK
MepEMEHHBIMA https://m.eds00.ru/0b833c48
116 VYpaBHeHuUe ¢ IByMs bubanorexa HOK
[IEPEMEHHBIMU https://m.eds00.ru/8aa0563b
117 I'paduk nuHeitHOTO ypaBHEHUS bubmmoreka [JOK
C ABYMs IEPEMEHHBIMU https://m.edso00.ru/f531d258
118 I'paduk IMHEHHOTO ypaBHEHUS bubmmoreka [IOK
C IByMsI IEPEMEHHBIMU https://m.edso0.ru/052a49ec
119 CucreMbl TMHENHBIX YpaBHEHUN bubnumoreka [IOK
C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/21e9d205
120 Cucrembl TMHENHBIX YpaBHEHUN bubmmoreka [JOK
C ABYMs IEPEMEHHBIMU https://m.edsoo.ru/aca95fa8
I'paduueckuii MeTo1 pelieHus
121 CII;CiMbI HHHeI‘/'IHbeH p ABHCHUU bubmorexa LOK
P https://m.edsoo.ru/led426df
C IByMS IEpEMEHHBIMH
I'paduueckuii MeTo1 pelieHus
122 CII;CiMbI HHHeI‘/'IHbeH p aBHCHUU bubmorexa HOK
P https://m.edsoo.ru/2e93b7ef
C IByMsI IEPEMEHHBIMU
Pemrenne cucreM TuHENHBIX
ABHEHUU C B
123 ile)z eMeHHBIMIi[ hilel\?(l) oM bubmmorexa [TOK
P g https://m.edsoo.ru/a8e82568
MOACTAaHOBKU U METOI0M
CJIOKEHUS
Pemrenne cucreM nuHENHBIX
ABHEHUU C B
P A bu6mmoreka [IOK
124 IIEPEMEHHBIMH METOI0M

HoACTaHOBKHU M MCTOAOM
CJIOKCHUA

https://m.edsoo.ru/bb15461c



https://m.edsoo.ru/0b833c48
https://m.edsoo.ru/8aa0563b
https://m.edsoo.ru/f531d258
https://m.edsoo.ru/052a49ec
https://m.edsoo.ru/21e9d205
https://m.edsoo.ru/aca95fa8
https://m.edsoo.ru/1ed426df
https://m.edsoo.ru/2e93b7ef
https://m.edsoo.ru/a8e82568
https://m.edsoo.ru/bb15461c

125

Pemenue cucreM TUHEHHBIX
YpPaBHEHUU C IByMsI
MepeEMEHHBIMU METOI0M
MOJICTAHOBKHU U METOIOM
CII0KEHMUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/fb0df920

126

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHUU C IByMsI
MEPEMEHHBIMH KaK MOJIEh
peanbHOM CUTYyaluu

Bbu6nmuoreka [JOK
https://m.edsoo.ru/fcd17b39

127

Cucrema 1ByX JTUHEHHBIX
YPAaBHEHUN C ABYMs
IIEPEMEHHBIMH KaK MOJEIb
peanbHOM CUTyaluu

Bbu6nuoreka [JOK
https://m.edsoo.ru/fcd17b39

128

KonrtponsHast pabora o Teme
«CucTeMbl JIMHEHMHBIX
ypaBHeHHiT»/ Beepoccuiickas
poBepoyHas pabora

Bbu6nuoreka [JOK
https://m.edso00.ru/9c548408

129

HToroBast KOHTpOJIbHAs padboTa /
Bcepocculickas npoBepodHas
pabora

130

[ToBTOpeHME 1 0000IIEHNE.
Pemenue cucreM TUHEHHBIX
YPAaBHEHUN C ABYMs
MePEMEHHBIMU METOI0M
IIOJICTAHOBKHY ¥ METOJOM
CIIOKEHHUS

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

131

[ToBTOpenue u o0o0IIEHHE.
Crenens ¢ HaTypajIbHBIM
HoKa3arenem

bu6mmoreka [IOK
https://m.edsoo.ru/c333abch
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[ToBTOpenue u o0o0IIEHHE.
OJHOUICHBI U MHOTOUJICHBI.

Bbu6nuoreka [JOK

132 ToxznecTBeHHEIe 1 https://m.eds00.ru/9632cb84
npeoOpa3oBaHUs
anredpandecKux BhIPAXKEHUN
[ToBTOpenue u o0o0IIEHHE.

133 dopMyIbl COKpAIEHHOTO 1 bubmmorexa [JOK

pMY patl https://m.eds00.ru/e7992533
YMHOXKCHHS

134 [ToBTOpenue u o0o0IIEHHE. 1 bubnuoreka [IOK
Koopaunats! u rpaguku. https://m.edsoo.ru/4dc4df36
[ToBTOpeHME 1 0000IIEHNE.

135 Jluneiinas GyHKIusa u e 1 bubmorexa LHOK

. YHIR https://m.edsoo.ru/d7eebf0a
CBOWCTBa
[ToBTOpeHME 1 0000IIEHNE.

136 Pemenne cucteM TMHEHHBIX 1 bubmuorexa [JOK
YpPaBHEHUU C IByMsI https://m.edso00.ru/1c5342f4
epeMeHHBIMHU

OBIIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME
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8 KUIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
aTa uudpoBLIe
Ne ni/m Tema ypoka Konrpoasnbie IIpakTunyeckue A op
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoTsI padoThI
pecypchl
1 PanmonansHbIe BbIpaXKEHUS 1 bubmmorexa TOK
https://m.edsoo.ru/e7b471bc
ToxnecTBEHHEBIE BuG OK
2 npeoOpazoBaHus 1 nomorexa I
. https://m.edsoo.ru/76eca410
paI_II/IOHa.HBHBIX BBIpa)I(eHI/II/I
ToxnecTBEHHEBIE BuG OK
3 npeoOpa3oBaHus 1 nomorexa I
. https://m.edsoo.ru/4f03b9cl
palMoOHaTBHBIX BRIPAKCHUM
ToxxnecTBEHHBIC Bu6 OK
4 npeoOpa3oBaHus 1 ubsmorexa 11
. https://m.edsoo.ru/14361971
palMoOHaTBHBIX BRIPAKCHUM
ToxxnecTBEHHBIC
5 1peoOpa3oBaHus 1 bubnnorexa [IOK
peobp . https://m.eds00.ru/28163198
palvoHaTBHBIX BRIPAKCHUM
Anrebpanueckas 1poOb.

6 JonycTtumble 3HaUYCHUS 1 bubmuoreka [JOK
MEPEMEHHBIX B APOOHO- https://m.edsoo.ru/4alcc260
paI_II/IOHa.HBHBIX BBIpa)KeHI/I}IX
Anrebpanyeckas 1po0b.

7 JonycTtumble 3HaUYCHUS 1 bubnuoteka [JOK
MEPEMEHHBIX B APOOHO- https://m.edsoo.ru/4ede5c94
paI_II/IOHa.HBHBIX BBIpa)KeHI/I}IX
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Anrebpanueckas 1poOb.
JonycTuMble 3HaUEHUS

Bbubmunoreka LIOK

8
MepEeMEHHBIX B IPOOHO- https://m.eds00.ru/65188f61
paIMOHATEHBIX BBIPAXKCHUIX

9 OCHOBHOE CBOMCTBO bubmuoreka [IOK
anredpandeckoi 1poou https://m.edso00.ru/753cb03c

10 OCHOBHOE CBOHCTBO bubmuoreka [JOK
anredpandeckoi 1poou https://m.edsoo.ru/9bed7fd1

1 CiokeHHe U BBIYUTAaHHE bubmuoreka [{OK
anreOpanvecKkux Apooeit https://m.edsoo.ru/44d36¢f1

12 Clo’)keHHe U BBIYUTAHHUE bubmoreka [{OK
anredpanvdecKux apooeit https://m.edso00.ru/852a7f59

13 YMHOXEHHE U ACICHHUE bubmuoreka [JOK
anredpandeckux apooeit https://m.eds00.ru/8664f031

14 YMHOXEHHE U ACICHHUE bubmunoreka LIOK
anreOpanvecKkux Apooeit https://m.edsoo.ru/5f478ca4

15 VYMHOXEHUE U JIeJICHUE bubmuoreka [JOK
anredpanvdeckux apooeit https://m.edsoo.ru/79aaddfc
Bo3senenune BuG OK

16 anredpandeckoi Ipoou B uosmoreka 1

https://m.edsoo.ru/3ca7ef46

CTCIICHDb
KoHnTtposbHas padoTa mo BuG OK

17 teme «J[poOHO- nommotexa L
T — https://m.edsoo.ru/29a864b8

18 JpoOHO-paninoHaNbHbIE bubmmoreka [JOK
YpaBHEHUSA https://m.eds00.ru/988d8b72

19 Pemenue npo6HO- bu6nuoreka [IOK

palMOHAIbHBIX YPAaBHCHUH,

https://m.edsoo.ru/20ce2887
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CBOJALIUXCS K JINHEHHBIM
YPaBHEHHUSAM

Pemenue npobHO-
palMOHATIbHBIX YPAaBHEHUH,

but6mmoreka [IOK

20 CBOISIINUXCS K JIMHEUHBIM https://m.edsoo0.ru/2f91c093
ypaBHEHUSM
Pemenue npoOHo-

21 palMOHAIIBHBIX YpaBHEHUM, bu6nuorexa [IOK
CBOISIINUXCS K JIMHEUHBIM https://m.edsoo.ru/beafd17c
ypaBHEHUSM
Pemenne npoOHoO-

99 palMOHANBHBIX YPAaBHEHUH, bu6nuoreka [IOK
CBOJIAIINXCS K KBAIPATHBIM https://m.edso0.ru/246c4982
ypaBHEHUSM
Pemenne npoOHoO-

23 palMOHANBHBIX YPAaBHEHUH, bu6nuoreka [IOK
CBOJIAIINXCS K KBaJIPaTHBIM https://m.edsoo.ru/daff5e22
yYpaBHEHUSM
Pemenne npoOHoO-

24 palMOHANTBHBIX YPAaBHEHUH, bu6nuoreka [JOK
CBOJIAIINXCS K KBaJIPaTHBIM https://m.edso0.ru/927f8fc6
yYpaBHEHUSM
Pemenue npoOHoO-

o5 palvoHaIBHBIX YpaBHEHUHN bubmmoreka [JOK
METOJIOM 3aMEHEI https://m.edsoo.ru/67a4063e
MepEMEHHOMN
Pemenue npo6HO-

. bubmuoreka [JOK

26 paluoHAIBHBIX YpaBHEHUN

METOA0M 3aMCHBI

https://m.edsoo.ru/1d27e354



https://m.edsoo.ru/2f91c093
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MIEPEMEHHOM

Pemenue npoOHoO-
palMOHAIbHBIX YPAaBHECHUN

but6mmoreka [IOK

27
METOJIOM 3aMEHbI https://m.edso0.ru/002cf04c
MIEPEMEHHOM
Pemenue npoOHoO-
28 palMOHATBHBIX YPAaBHEHUM bu6nuoreka [JOK
METOJIOM 3aMEHBI https://m.edsoo.ru/f7cd7e78
MIEPEMEHHOM
Pemrenye TeKCTOBBIX 3a71a4 C
29 ITOMOIIBIO APOOHO- bubmorexa I[JOK
HIbIo 2P . https://m.edsoo.ru/0e786da3
palMOHATBHBIX YPAaBHEHUN
Pemenye TeKCTOBBIX 3a7a4 C
30 ITOMOIIBIO APOOHO- bubmorexa OK
HIbIO AP . https://m.edsoo.ru/262e4af7
palMOHATBHBIX YPAaBHEHUN
Pemenne TeKCTOBBIX 3a1a4 C
31 MTOMOIIBIO APOOHO- bubmorexa HOK
HIbIO AP . https://m.edsoo.ru/6d100a76
palMOHATBHBIX YPAaBHEHUM
Pemenne TeKCTOBBIX 3a1a4 C
32 MTOMOIIBIO APOOHO- bubmorexa IOK
HIbIO AP . https://m.edsoo.ru/62d9258¢c
paI_II/IOHa.HBHBIX ypaBHeHI/II/I
Pemenye TeKCTOBBIX 3a7a4 C
33 ITOMOIIBIO APOOHO- bubmorexa I[JOK
HIbIO AP . https://m.edsoo.ru/c8ae2716
paI_II/IOHa.HBHBIX ypaBHeHI/II/I
Pemenye TeKCTOBBIX 3a71a4 C
34 ITOMOIIBI0 APOOHO- bubmorexa HOK
HIbIo 2 . https://m.edso0.ru/4006b32c
palMOHATBHBIX YPAaBHEHUM
35 I'paduueckas bubmmoreka [JOK



https://m.edsoo.ru/002cf04c
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UHTEpIpETALNs YPaBHEHUN
C ABYMs IIEPEMEHHBIMU

KonTtponbHas padora o

https://m.edsoo.ru/b0a2c810

but6mmoreka [IOK

36 Teme «/[podro- https://m.edsoo.ru/laad97be
palroHaIbHbIE YPaBHEHUSI»
37 CremneHsp ¢ 1eIbIM bubnuoreka [JOK
MoKazareyiemM https://m.edso0.ru/6c8839%a
38 CBolCTBa CTENEHHU C LETBIM bubmuoreka [IOK
roka3aTejieM https://m.edsoo.ru/bd6e2elc
CBolicTBa CTENEHHU C IETBIM bubmuoreka [JOK
39
roxkasarejieM https://m.edsoo.ru/ceae927f
40 CBoliCTBa CTETICHHU C IETIbIM bubnuoreka [JOK
MoKazareyiemMm https://m.edsoo.ru/54faad53
[IpeobpazoBanue
41 BBIPAKEHUI, COAEPIKALIUX bubmmoreka [JOK
CTEIIEHHU C IEJIbIM https://m.edso00.ru/53d921e6
IoKa3aTesieM
[IpeobpazoBanue
42 BBIPKEHUM, COAEpKALTUX Bbubmunoreka LIOK
CTEIIEHHU C IEJIbIM https://m.edsoo.ru/46fbfo66
IoKa3aTeyieM
43 KonTtponsHas pabora o Bu6muotexa [JOK
temaMm «CTeneHun» https://m.edsoo.ru/f5e6081b
but6mmoreka [IOK
44 i
(CTaHIAPTHEIA BHI HHCTA https://m.edsoo.ru/6a%ab72b
bubmunoreka LIOK
4 .
> (CTaHIAPTHEIA BHI YHCTA https://m.edsoo.ru/3121ecfe
46 JlelicTBUSA ¢ ynClIaMH, bubmuoreka [JOK
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3allCaHHLEIMU B
CTaHJApPTHOM BH/JIC

JleicTBuUSA ¢ UncIaMH,

https://m.edso0.ru/b0c28e40

but6mmoreka [IOK

47
SATICATHBIMI B https://m.edso0.ru/73cd08d3
CTaHIapTHOM BUJI€
Pa3mMepsr 00beKTOB
OKPY’KaIOIIEeTo MUpa, bu6nuoreka [JOK
48
JUIUTEIIbHOCTD IIPOLIECCOB B https://m.edso0.ru/9c11128a
OKPYXKAIOIIeM MUPE
Pa3Mepnr 00beKTOB
49 OKPY’KaIOIIEeTro MUpa, bu6nuoreka [IOK
JUTUTENBHOCTh MIPOLIECCOB B https://m.edsoo.ru/3b40070d
OKPYXKAIOIIeM MUPE
Pa3Mepnr 00beKTOB
50 OKPY’KaIOIIEeTro MUpa, bu6nuoreka [IOK
JIUTUTENBHOCTh MIPOLIECCOB B https://m.edsoo.ru/357b102d
OKPY’KaIOIIEM MHUPE
bu6mmoreka [IOK
51
Jlenerue ¢ ocTatkom https://m.edso0.ru/680dd020
CpaBHEHUS TEJIBIX YHCEIT TT0
52 MOYJIIO HATYPaIbHOIO bubmorexa HOK
Y yp https://m.edso0.ru/35e68128
qucia
CpaBHeHI/ISI IICIBIX YUCCII 10
53 MOYJIIO HATYPaIbHOIO bubmorexa LOK
Y yp https://m.edsoo.ru/56c3d6a8
qucia
54 CaoiicTBa cCpaBHEHUH 1O bu6nuoreka [IOK
MOJYIIFO https://m.edsoo.ru/052fb520
55 CBoiicTBa CpaBHEHUH 110 bubmuoreka [JOK
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MOJYJTEO https://m.edsoo.ru/c519bbf7
OcTtaTku CyMMBI U
56 MIPOM3BEICHHUS 110 JAaHHOM bubmorexa [TOK
p s s Y https://m.edsoo.ru/bb297bac
MOJTYITIO
57 KonTponbhas pabota no bubmmoreka [JOK
TemMaM «J[eTuMoCTh» https://m.edso0.ru/f0589d9e
OO6nacTp ornpeneneHus u
58 MHOECTBO 3HAYCHUI bubmorexa [JOK
https://m.edso0.ru/72d8d178
byHKIUHA
OO6nacTp ornpeneneHus u
59 MHOKECTBO 3HAYCHUI bubmorexa [IOK
https://m.edso0.ru/7930bc78
byHKIIUN
N but6mmoreka [IOK
60 Criocobut sananma GysKimit https://m.edso0.ru/648634ec
bubmunoreka LIOK
1 r
6 pagui dyniin https://m.edsoo.ru/bc183968
Urenue cBOMCTB (QyHKIIMH
no e€ rpaduky. [Tpumepsl
62 oa (bHKIZ)B(b(b YK 1/11)171 P bubmoreka [IOK
P YHICHH, https://m.edso00.ru/5a3c0b26
OTPaXKAIOIINUX PEAbHBIC
MIPOIIECCHI
DyHKIHH, ONUCHIBAIOLINE
63 OpsSAMYI0 U 00paTHYIO Bubmuotexa [JOK
NPONOPLIMOHAJIBHBIE https://m.edso0.ru/7d59a787
3aBUCUMOCTH, HX TpauKu
DYyHKIIWH, OIUCHIBAIOIIINE
YHI B but6mmoreka [IOK
64 OpsSAMYI0 U 00paTHYIO

IIPONIOPLUOHAIIBHBIE

https://m.edsoo.ru/a700fb4a
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3aBHCUMOCTH, UX IpauKu

DYHKIIUH, ONTUCHIBAIOIINE

OpsSAMYI0 U 00paTHYIO bu6nuorexa LIOK
65
IIPONIOPLUOHAIIBHBIE https://m.edsoo.ru/c8f8fdf6
3aBHCUMOCTH, UX Irpaduku
66 Oyaknus Y = x2 u eé bu6nuoreka [JOK
CBOMCTBa https://m.edsoo.ru/a88a94b3
67 OyHkuus Y = X2 u eé bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/75c41a0a
68 @yHKIMA Y = X3 u eé bu6nuorexa [IOK
CBOMCTBA https://m.edso0.ru/228c3831
69 OyHKIUA Y =K/X U €€ bu6nuoreka [JOK
CBOMCTBa https://m.eds00.ru/2d0b876¢c
20 OyHKIUA Y =K/X 1 e€ Bu6muotexa [JOK
CBOMCTBa https://m.eds00.ru/70159503
71 @yHKIMA Y =VX U €€ bu6bnuorexa [IOK
CBOMCTBA https://m.edso0.ru/1b220999
79 KoHnTtposbHas padoTa mo bu6nuoreka [IOK
TeMe «DyHKIUU» https://m.edso0.ru/77c6ef63
bubmunoreka LIOK
3 HHer0BbIC HepaseHCTBa https://m.edsoo.ru/05b2f9el
74 CBoliiCTBa YMCIIOBBIX bubmunoreka LIOK
HEPABEHCTB https://m.edso0.ru/4549afe0
75 CBolicTBa YHCIIOBBIX bubmoreka [{OK
HEPABEHCTB https://m.edsoo.ru/f3b932b2
76 JlokazaTelbCTBO HEPABEHCTB bubmorexa IOK
P https://m.edso0.ru/79a18eb2
7 Hepasenctso ¢ Bu6muotexa [JOK
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nepeMmeHHoil. Ctporue u
HECTPOTr'He HEPaBEHCTBA

Hepasencrtso ¢

https://m.edsoo.ru/6dfe6b28

but6mmoreka [IOK

8 nepemenHol. Crpornue i https://m.eds00.ru/5d53d93b
HECTPOTHE HEPaBEHCTBA
Cl0’)keHHE U YMHOXKEHUE
79 YHCIIOBBIX HEPABEHCTB. bu6nuoreka [JOK
OueHuBaHuE 3HAYEHUS https://m.edsoo.ru/a04ef86a
BBIPpAXXCHUA
Cl0’)keHHE U YMHOXKEHUE
80 YHCIIOBBIX HEPABEHCTB. bu6nuoreka [IOK
OneHuBaHue 3Ha4YEHUS https://m.edsoo.ru/1c0a2b5d
BBIPAXKEHUS
[TonsiTue 0 penieHnu
81 HEpaBEHCTBA C OJHOU bu6nuoreka [IOK
nepeMeHHoN. MHOXeCTBO https://m.eds00.ru/aa638704
pellIeHNI HEpaBEHCTBA
[TonsiTue 0 penieHnu
82 HEPaBEHCTBA C OAHOU bubmmoreka [JOK
nepeMeHHoN. MHOXkeCTBO https://m.edsoo.ru/4df1faa0
pellIeHNI HEpaBEHCTBA
PaBHOCHUIIBHBIE
83 HepaBeHcTBa. HepaBeHCTBO- bubmorexa [JOK
https://m.edsoo.ru/3al7ce2c
CIIEJICTBUE
84 YuciioBbie TPOMEKYTKH bubmorexa [JOK
https://m.eds00.ru/80735150
JInHetHOE HEPABEHCTBO C
. . bubmuoreka [JOK
85 OJTHOW TIEpEMEHHOM U

MHO>KECTBO €T0 PEIICHUI

https://m.edso0.ru/f0262587
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Pemenue nmuHENHBIX

86 HEPABEHCTB C OTHONI bubnuorexa [JOK
P . A https://m.edso0.ru/3ceb586b
MepeMEHHOM
Pemenne mMHENHBIX
87 HEPABEHCTB C OJHOU Bubmiorexa LIOK
P . A https://m.edsoo.ru/c91ac5f2
NepPEeMEHHOM
Pemenye nmuHeHBIX
88 HEPABEHCTB C OJHOMI bubmmorexa LIOK
P . A https://m.edsoo.ru/59248dbe
MEePEeMEHHOM
CucTeMbl IMHEUHEIX
89 HEPABEHCTB C OTHOUI brbmiorexa LIOK
P . A https://m.edsoo.ru/a0eba498
NepeMEHHOM
CucTeMbl IMHEUHEIX
90 HEPABEHCTB C OTHOUI Bubmiorexa LIOK
P . A https://m.edso0.ru/98bf65c2
epeMEHHOM
Pemenne TeKCTOBBIX 3a/1a4 C
01 IIOMOIIIBIO JTUHEHHBIX Bbubmunoreka LIOK
HEPABEHCTB C OJHOM https://m.edso0.ru/93d78c5h
MepEMEHHOMN
92 KonTtponsHas pabora o bu6nuorexa [IOK
teme «HepaBeHcTBa» https://m.edsoo.ru/a90aff13
but6mmoreka [IOK
K
%3 BA/IpATHRLC KOPHH https://m.edsoo.ru/4112736f
Apudmernaeckuit
94 KBaapaTHBIN KOPEHD U €70 bubmuorexa LIOK
Iulp P https://m.eds00.ru/1970379
CBOMCTBa
95 Apudmernaeckuit bu6nuoreka [IOK

KBaJIpaTHbIA KOPEHb U €r0

https://m.edsoo.ru/16109afa
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CBOMCTBA

[ToHsiTHE MppaLIMOHATIEHOTO
yucna. JleicrBus ¢

but6mmoreka [IOK

96
UPPALMOHAIBHBIMU https://m.edsoo.ru/cdOcd78c
qucjiamMmmu
CBoiicTBa JelCTBUH C
97 MpparioHaIbHBIMHI bubmorera [JOK
ppatt https://m.edsoo.ru/ca58bc78
qucjiamMmu
CBoiicTBa JelCTBUH C
98 APPALMOHAILHBIMU bubmorexa LHOK
ppatt https://m.edsoo.ru/ach64581
YHUCIIAMU
CBolcTBa OEUCTBUH C
99 HPPALMOHAILHBIMU bubmorexa LOK
ppan https://m.edsoo.ru/bc7f36a8
YHUCIIAMU
100 CpaBHenue bu6nuoreka [IOK
UppalMOHaIbHBIX YUCEN https://m.edsoo.ru/7b26d3b0
CpaBHeHHE bu6nuoreka [IOK
101
VppaLMOHAJIBbHBIX YUCEN https://m.edsoo.ru/c5bd43e0
MmuoxecTBO
eHCTBUTENILHBIX YUCEIL.
102 IIpencraBnenus o bubmorexa LOK
pedl https://m.edsoo.ru/51f76b1d
PaCHIMPEHUSIX YHCITOBBIX
MHOKECTB
JonycTuMble 3HaUEHUS
MePEMEHHBIX B
bubmunoreka LIOK
103 BBIPOKECHUSIX, COACPIKAIIIX

apupMeTHIECKHE
KBaJ[paTHBIC KOPHH

https://m.edsoo.ru/de922590
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JonycTuMble 3HaUEHUS
MEPEMEHHBIX B

bubmunoreka LIOK

104 BPIPAMCHHUAX, COMCPHAIILIX https://m.edsoo.ru/c1f762ee
apupMeTHIECKHe
KBaJpaTHBIE KOPHHU
ToxxnecTBeHHEIE
npeoOpa3oBaHus
105 BBIPAKEHUI, COIEPKALINX bubnnorexa [IOK
p » CONCpKAIL https://m.edso0.ru/16765140
apupMeTHIECKHE
KBaJIpaTHBIE KOPHHU
ToxxnecTBeHHLIE
npeoOpa3oBaHus
106 BBIPAKEHUI, COMEPKALINX bubnnorexa [IOK
p » CONCpKAIL https://m.edsoo.ru/cdd27cb8
apupMeTHIECKHE
KBaJpaTHBIE KOPHHU
ToxxnecTBeHHEIE
npeoOpa3oBaHus
107 BBIPAKEHUI, COIEPKALINX bubnnorexa [IOK
p » CONCpKAIL https://m.edsoo.ru/57be760d
apupMeTHIECKHE
KBaJIpaTHBIE KOPHHU
ToxxnecTBeHHEIE
npeoOpa3oBaHus
108 BBIPAKEHUI, COMEPKALINX bubnnorexa [IOK
p » CONCpKAIL https://m.edsoo.ru/e39412ea
apupMeTHIECKHE
KBaJpaTHBIE KOPHHU
109 KonTtponsHas pabora o Bu6muotexa [JOK
teme «KBaapaTHbI KOpEHb» https://m.eds00.ru/9483f887
110 KBanpaTHOoe ypaBHEHUE bubmmorexa LIOK

https://m.edso0.ru/53191c0b
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dopMmyna KOpHEH
KBaJIpaTHOI'O yPaBHEHUS.

bubmunoreka LIOK
i KojmquTBo . https://m.edsoo.ru/02455db5
JIEHCTBUTEIIbHBIX KOPHEH
KBaJIPaTHOTO YPaBHCHUS
dopMmyna KOpHEH
KBaJpaTHOT'O YPaBHCHUSI.
112 Ko;p?qecmo & bubmorexa OK
. . https://m.edsoo.ru/7d6cdfb2
JIEHCTBUTEIIbHBIX KOPHEH
KBaIPaTHOTO YPaBHEHUS
dopMmyna KOpHEH
KBaJpaTHOT'O YPaBHCHUSI.
113 Ko;p?qecmo & bubmorexa OK
. . https://m.edsoo.ru/1c76389f
JIEHCTBUTEIILHBIX KOPHEH
KBaIPaTHOTO YPaBHEHUS
dopMmyna KOpHEH
KBaJpaTHOT'O YPaBHCHUSI.
114 Ko;p?qecmo & bubmorexa HOK
= . https://m.edsoo.ru/5fe60585
JIEHCTBUTEIIbHBIX KOPHEH
KBaIPaTHOTO YPaBHEHUS
bubmunoreka LIOK
115 Teopema Bucera https://m.edsoo.ru/4c7c44b5
but6mmoreka [IOK
116 T B
copema Bueta https://m.edso0.ru/a76e9038
KoHnTtposbHas padoTa mo
117 teme «KBaapaTHbie bubmorexa I[IOK
AP https://m.edsoo.ru/4fb6bbcl
YPaBHEHUS»
118 YpaBHEeHUsI, CBOAUMBIE K bubmunoreka LIOK

JUHEHHBIM ypaBHEHUSM WIH

https://m.edso0.ru/3af662c6
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K KBaJpaTHbIM YPaBHCHUSIM

119 KBanpaTHoe ypaBHEHHE C bu6nuoreka [JOK
rapameTpoM https://m.edsoo.ru/8a55ecf0
Pemenne kBagpaTHbIxX bubnmoreka [JOK
120 .
YpPaBHEHHUH C MapaMeTpaMu https://m.eds00.ru/105b6317
121 Pemenue kBagpaTHbIX Bu6muotexa [JOK
YpaBHEHUH C MMapaMeTpamMu https://m.edsoo.ru/47da856a
Pemenue kBampaTHbIX
122 aBHEHUM, COAepKalIuX bubmmorexa T[OK
yp » COAEpAAIL https://m.eds00.ru/3f000b93
3HAK MOIYJIA
Pemenue kBanpaTHbIX
123 aBHEHUIH, COAEPIKALINX bubmmorexa [OK
yp » colepratil https://m.eds00.ru/51525b4b
3HAK MOIYJIS
YpaBHEHHE Kak
124 MaTeMaTu4yeckas MOJIEIb bubmorexa LHOK
. A https://m.edsoo.ru/20a5fe85
peaTbHOM CUTYyalluu
Perrenue TeKCTOBBIX 3a7a4 C
125 IIOMOIIIBIO KBaIPaTHBIX bubnnorexa [IOK
H . AP https://m.edsoo.ru/9f3d34e0
YpaBHEHUU
KonTtponbHas padora o
126 teMme «KBaaparHsie bubmmorexa TOK
AP https://m.edsoo.ru/4eeabf05
YpaBHEHUA»
Ntorosas KOHTpoOJIbHAS
127 abora / Becepoccuiickas bubmmorexa [OK
p p https://m.edsoo.ru/lela2a62
npoBepoyHas pabota
[ToBTOpeHuEe 1 0600IIEHNE. BuG OK
128 Pemenne nuHeNHBIX ubmorexa 11

HEPABEHCTB C OJHOM

https://m.edsoo.ru/04aa7dfb
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129

130

MIEPEMEHHOMN U CUCTEM
JIMHEMHBIX HEPABEHCTB C
OJIHOU MIEPEMEHHOU

[ToBTOpenue u oboOIIeHNKE.
Pemenue nuHenHbIX
HEPABEHCTB C OJHOM
MIEPEMEHHOMN U CUCTEM
JIMHEHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM

[ToBTOpenue u oboOIICHNE.
ToxnecTBeHHBIE
npeoOpa3oBaHus
BBIPAXKEHUM, COJIEPHKAITUX
apupMeTHIECKHE
KBaJIpaTHbIE KOPHU

Bbubmunoreka LIOK
https://m.edso0.ru/8b5316ec

bubmunoreka LIOK
https://m.edsoo0.ru/8cbe4cfe

131

[ToBTOpenue u obo0IIeHNKE.
Pemenue kBapaTHbIX
ypaBHeHUU. Pemenue
TEKCTOBBIX 33]1a4 C
MOMOIUIbIO KBaJIPaTHBIX
ypaBHEHUU

bubmunoreka LIOK
https://m.eds00.ru/8316894c

132

133

134

[ToBTOpeHue 1 0600IIEHNE.
Pemenue 3agau u3 peaabHOU
JKU3HU

[ToBTOpenue u oboOIIeHNKE.
ToxmecTBEeHHBIC
npeoOpa3oBaHus
palvoHaTBHBIX BRIPAKCHUM

[ToBTOpenue u o6oOIIeHNE.

bubmunoreka LIOK
https://m.edsoo.ru/laa74ca6

bubmunoreka LIOK
https://m.edsoo.ru/d87¢1b96

bubmunoreka LIOK



https://m.edsoo.ru/8b5316ec
https://m.edsoo.ru/8cbe4cfe
https://m.edsoo.ru/8316894c
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Pemenue npo6HO-
palMOHANBHBIX YPAaBHEHUH,
CBOJSIINXCS K JIMHEHHBIM
WU K KBaJAPAaTHBIM
ypaBHeHUsM. Pemenue
TEKCTOBBIX 3aJa4 C
MOMOIIIBIO APOOHO-
palMOHAIbHBIX YPAaBHECHUN

https://m.edsoo.ru/45dc757f

[ToBTOpeHHE 1 0600IIEHNE.

but6mmoreka [IOK

135 Pemerue TeKCToBRIX 33721 1 https://m.edsoo.ru/f14c101e
pa3IMYHBIMU CIIOCOOAMU
[ToBTOpeHHE 1 0600IIEHNE.

136 Pemenne 3amau u3 peaabHOR 1 bubmorexa LIOK

A p https://m.edsoo.ru/b7228af5
JKU3HU
BIIEE KOJIMYECTBO YACOB IT
OBII] (@) CTBO HACO @) 136 10

[NPOT'PAMME
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9 KUIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudposbie
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
Oynknus. CBoicTBa QYHKIMN: HYITH
(YHKIHH, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA KIIHH,
1 MIPOMEKYTKH BO3 ag)T};.I;I{I/IH 151 1 Bubmmorexa [IOK
p yr p . https://m.edsoo.ru/d90f2e4e
yObIBaHUA (QYHKIIMH, YETHBIE U
Heu€THbIE PYHKIUHU, HauboJIbIIee U
HauMeEHbIIIee 3HaYeHUS! PYHKIINU
@Oynkius. CBolicTBa QyHKIUI: HYTH
(GyHKINH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA KIIHH,
2 MIPOMEXKYTKH BO3 ag)T};.I;I{I/IH u 1 bubmorexa [JOK
P vt p . https://m.edso0.ru/b3732c65
yObIBaHUS (DYHKIIMH, YETHBIE U
Heu€THBIC (PYHKITNN, HAUOOJBIIIEE 1
HauMeHbIlIee 3HaYeHUS! PYHKIIUU
3 [Toctpoenue rpapukoB GyHKIIHIA ¢ 1 Bu6muotexa [JOK
MOMOIIIBIO TPe0Opa3OBaHUN https://m.edso0.ru/97eaec2e
4 [TocTpoenue rpadgukoB GpyHKITHI C 1 bu6nuoreka [JOK
MOMOIIIBIO TPe0Opa3OBaHUN https://m.edsoo.ru/ea04324c
KBagparuslii Tpéxunen. Kopuu bubmmoreka [JOK
5 R 1
KBaJAPaTHOT'O TPEXUIIEHA https://m.eds00.ru/71798cd2
6 Paznosxenue kBagpaTHOro TpEXUieHa 1 bubmmoreka [JOK



https://m.edsoo.ru/d90f2e4e
https://m.edsoo.ru/b3732c65
https://m.edsoo.ru/97eaec2e
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Ha JIMHEHHBIE MHOXKHUTEITH

https://m.edsoo.ru/de57a4e0

7 Paznoxenue kBagpaTHOTO TpEXUICHA bu6nuoreka [JOK
Ha JIMHEWHBIE MHOXXHUTEIIN https://m.edso0.ru/0b248ca2
3 KBanpartuunas ¢pyHkius u eé bubnmoreka [JOK
CBOMCTBA https://m.eds00.ru/6215f410
[Tapabona, KOOpIUHATHI BEPIIUHBI Bu6muotexa [JOK
9
napaboJibl, 0Ch CHMMETPHUU MapadOIIbI https://m.edso0.ru/c456e08e
10 [TocTpoenue rpaduka KBagpaTHIHON bu6nuoreka [JOK
byHKIAN https://m.edsoo.ru/11f6adfa
1 [Toctpoenue rpaduka KBaapaTUIHON bubnmoreka [JOK
byHKIIH https://m.edsoo.ru/c88a279d
12 [Toctpoenue rpaduka KBaApaTUIHON bu6nuoreka [IOK
byHKIAN https://m.edsoo.ru/3577ad2b
[Tonoxenue rpaduka KBaIpaTHIHON
13 (GyHKINU B 3aBUCUMOCTH OT €€ bubmmorexa LHOK
JHEH https://m.edsoo.ru/2a984bdc
KO3 PHUIHEHTOB
[Tonoxenne rpadguka KBagpaTHIHON
14 byHKIMHN B SaI];I/I%)I/IMOCTI/I I([)I; ed bubmorexa [JOK
YHKI https://m.edsoo.ru/101baa55
ko3 (ppureHToB
Hcnonb3oBanue CBOKWCTB
15 KBaJpaTUIHON QYHKIIUH IS bubmorexa [JOK
P YHKHHA A https://m.edso0.ru/15¢522bb
pelieHus 3a1a4
Hcnonb3oBanue CBOKWCTB
16 KBaJpaTUYHON PyHKIMH 115 bubmorexa [JOK
AP JHITHI A https://m.edsoo.ru/bef7b49f
pelieHus 3a1a4d
Hcnons3oBaHne CBOWCTB
N but6mmoreka [IOK
17 KBQIPATUYHON (QYHKIIHH JISI

penieHus 3aa4y

https://m.edsoo.ru/4ce8cf0d
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Crenennble QyHKIIMH C

18 HATYpPaJIbHBIMU MOKA3aTEISIMHU, UX bubnnorexa [IOK
P N ’ https://m.edso0.ru/92821150
rpaduKku U CBOKCTBA
Cremnennnle KIIUHU C
19 HaT aﬂbeI(l\bi[ZIHH:KaZSaTGHSIMI/I nux EHGHHOTGKa HOK
P . ’ https://m.edsoo.ru/dc16d347
rpaduKu 1 CBOMCTBA
CrerneHHbBIE KIIUH C
20 HaT aanblian:KazzaTemMn ux bubmmorexa LOK
yp . ’ https://m.edsoo.ru/fo7b3ef2
rpaduKu 1 CBOKCTBA
CrerneHHbBIE KIIUH C
21 HaT anLHLI(laiIIHn:KasaTenﬂMH AX bubmmorexa LOK
P . ’ https://m.edso0o.ru/e35ab595
rpaduKku U CBOKCTBA
99 I'padukn GyHkmmit: y = Vx , y=3x , bubmmoreka [JOK
y=|x| https://m.edso0.ru/845c3cd8
93 I'paduku Gpyskmmit: y =\x , y =Vx , bu6nuorexa [IOK
y=|x| https://m.eds00.ru/4ddd9180
24 I'padukn GyHkmmit: y = Vx , y=3x , bu6nuoreka [IOK
y=|x| https://m.edsoo.ru/c711bddf
KonrponsHast pabora o Teme Bubmuotexa [JOK
25
"®yHkun" https://m.edsoo.ru/4eacc9b5
[ToHsiTHE O pelIeHUN HEPABEHCTRA C
26 OJHOU IIepeMeHHOI. MHOXECTBO bubmmorexa [IOK
A vp ’ https://m.edsoo.ru/cfb115b6
pellieHH HepaBEHCTBA
97 KBanpaTHble HepaBeHCTBA C OJTHOU bu6nuoreka [JOK
[IEPEMEHHON https://m.edsoo.ru/bf85efbf
28 KBagparHsle HepaBeHCTBA ¢ OAHOU bubmmoreka [JOK
MepEeMEHHOM https://m.edso00.ru/36721ec3
29 Pemenne HepaBeHCTB rpaduIecKuM bubmmoreka [JOK
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MCTOAOM U MCTOAOM MHTCPBAJIOB

https://m.edsoo.ru/d68f067e

30 Pemenue HepaBeHCTB rpadUuecKuM bu6nuoreka [JOK
METOZOM U METOZOM MHTEPBAIIOB https://m.eds00.ru/060b1779
31 HepaseHctBa, coneprxamue 3HaK bubnmoreka [JOK
MOJTYJIS https://m.edsoo.ru/7782d1d2
32 HepaseHctBa, conep:xalue 3HaKk Bu6muotexa [JOK
MOIYJIA https://m.edsoo.ru/f13ce6ca
33 CucreMbl HEpABEHCTB C OJTHOM bu6nuoreka [JOK
[IEPEMEHHOMN https://m.edso0.ru/20a68a45
34 CucreMbl HEPaBEHCTB C OJHOU bubnmoreka [JOK
MepEeMEHHOM https://m.edsoo.ru/d72b241f
Pemenue TekCTOBBIX 3a/1a4 €
35 MTOMOIIIBIO0 HEPABEHCTB, CUCTEM bubmorexa [JOK
o P ’ https://m.edsoo.ru/fleecaff
HEPABEHCTB
Pemenue TekCTOBBIX 3a/1a4 €
36 MTOMOIIBIO0 HEPABEHCTB, CUCTEM Bubmmorexa [IOK
o P ’ https://m.edsoo.ru/29eala05
HEPABEHCTB
HepaBeHCTBO ¢ 1ByMsl IEpEMEHHBIMHU.
37 PelieHHe HE aBIe[Hzera c pB ST bubmorexa [TOK
P ABYM https://m.edsoo.ru/a555d73b
MNEPpCMCHHBIMU
['padmueckuii MmeTo pereHus
38 CI/II)C”l(“l)GM HE aBeHCTBI::p BYMSI bubmmorexa [JOK
P HEYM https://m.edso0.ru/28bab74d
MepEeMEHHBIMU
39 Cucrembl HEPaBEHCTB C JIBYMs bubmmoreka [JOK
[IEpEMEHHBIMU https://m.edsoo.ru/bf38d029
40 KontponbHas padoTa mo teme bu6nuoreka [IOK
"KBanpaTHble HepaBeHCTBA" https://m.edso00.ru/4244257d
41 bukBanpaTHbie ypaBHEHUS bubnuoteka [JOK
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https://m.edsoo.ru/ba8bh4827

IIpuMepsl IpUMEHEHU METO0B
PaBHOCWIBHBIX NPE0Opa30BaHU,

42 3aMeHBI IEPEMEHHOM, TpaduIecKoro bubmmorexa [JOK
P 1P o https://m.edso0.ru/8cc6f335
METO/1a TIPU PellIeHUU ypaBHEHU 3-i
u 4-ii crenexneu
IIpuMepsl IpUMEHEHU METO0B
PaBHOCHUJILHBIX ITPe0OpazoBaHui,
43 3aMeHBI IEPEMEHHOM, TpaduIecKoro bubmorexa [JOK
p 1P oL https://m.edsoo.ru/d3127b99
METO/l1a TIPU PellIeHUU ypaBHEHU 3-i
u 4-ii creneHeu
IIpuMepsl IpUMEHEHU METO0B
PaBHOCUJIBHBIX IPe0OpazoBaHui,
44 3aMeHBI IEPEMEHHOM, TpaduuecKoro bubmorexa [JOK
p 1P . https://m.edsoo.ru/e06bdafc
METO/1a TIPU PelIeHUuU ypaBHEHU 3-i
u 4-ii creneHeu
Pemenue 1po6HO-paiMoHaTBHBIX Bu6muotexa [JOK
45 .
YpaBHEHUN W HEPABEHCTB https://m.edso00.ru/c62a3d83
46 Pemenue 1poOHO-paniMoOHaTBHBIX bu6nuorexa [IOK
YPaBHEHUI U HEPABEHCTB https://m.edso0.ru/e633ff10
47 Pemenue npoOHO-paninoHambHBIX bu6nuoreka [IOK
YpaBHEHUU U HEPABEHCTB https://m.edsoo.ru/9b27174d
Pemenue npoOHO-paiMoOHaTBHBIX Bu6muotexa [JOK
48 .
YpaBHEHUU W HEPABEHCTB https://m.edso0.ru/7b73895d
Pemenue cucrem ypaBHEeHHH C AByMS bu6nuoreka [IOK
49
[IEPEMEHHBIMU https://m.edsoo.ru/cc8df2f9
50 Pemenue cucrem ypaBHEHHI C ABYMS bu6nuoreka [IOK

NEPEMEHHBIMU

https://m.edsoo.ru/3bef3efc
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Pemenue npocrenmmx cucreM

51 HEJIMHEWHBIX YPaBHEHUN C IBYMS bubnnorexa [IOK
yp FBYM https://m.edsoo.ru/c06799ac
MepeMEHHBIMHU
Pemenue npocrenmmx cucreM
52 HEIUHENHBIX YPAaBHEHUU C IBYMS Bubmiorexa IOK
yp ABYM https://m.edsoo.ru/d9e8af79
NepeMEHHbIMU
Pemenue npocreimux cucrem
53 HEJIUHENHBIX YPAaBHEHUN C IBYMS bubmmorexa LOK
yp ABYM https://m.edso0.ru/a0409350
NepeMEHHbIMU
Pemenue npocrelmumx cucrem
54 HEJIMHEWHBIX YPaBHEHUN C IBYMS bubnmorexa LOK
yp FBYM https://m.edso0.ru/7910b721
MepeMEHHBIMHU
I'padudueckuii MeTOI pelICHUS
55 CI/II)C"l(“l)GMBI HGHHHeﬁHBI)IZ aBHEHUH C bubnnorexa [IOK
yp https://m.edso0.ru/68e900a3
JBYMSI TIEPEMEHHBIMHU
I'padnueckuii MmeToq peIeHUS
56 CII;C"I(?;MBI HeJII/IHeI‘/'IHbDI: aBHEHUU C Bubmiorexa OK
yp https://m.edsoo.ru/b3113be3
JBYMSI TIEPEMEHHBIMHU
CucreMa IBYX HEJIUHEHHBIX
57 ABHEHUN ZX BYMsI [IEPEMEHHBIMU bubmmorexa LOK
P A . P https://m.edsoo.ru/74a77c73
KaK MOJIeJIb peaibHOM CUTyaluu
CucreMa IByX HEJTMHEMHBIX
58 aBHEHUI C IBYMSI IIEPEMEHHBIMA bubmmorexa LOK
P ABYM N P https://m.edso0.ru/30731862
KaK MOJIeJIb peaibHOM CUTyaluu
CucreMa IByX HEJIMHEHHEIX
59 aBHEHUH ZX BYMS [IEPEMEHHBIMA bubnnorexa [IOK
yp FBYM B p https://m.edso0.ru/8a6d5954
KaK MOJICNIb PEaTbHOW CUTYaIluu
60 Cucrema IByX HEJIMHEHHBIX bubmmoreka [JOK
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YpaBHEHUH C IByMS IEPEMEHHBIMU
KaK MOJEJIb PEAIbHOM CUTyaluu

https://m.edsoo.ru/ce8950b3

Cucrema HETMHENHBIX YpaBHEHU €

but6mmoreka [IOK

61
rapaMeTpoM https://m.edsoo.ru/dbd6342b
Cucrema HEJIMHEWHBIX YPABHEHUM C bubmmoreka [JOK
62
apaMeTpoM https://m.edsoo.ru/60ebb1f3
63 Cucrema HEIMHEWHBIX YPAaBHEHUH C bubnmoreka [JOK
rmapaMeTpom https://m.edso0.ru/40bd4935
64 [Ipocrelirie HEpaBEHCTBA C ABYMSI bu6nuoreka [JOK
[IEPEMEHHBIMU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
KontponbHas paboTa mo teme
65 "VpaBHeHHUsI, HEPABEHCTBA U UX Bubmmorexa [IOK
P . P https://m.edsoo.ru/3fca3696
CUCTEMBbI
[TonsiTe yncnoBou
66 nocnenoBareiabHocTu. KoHeunsie u bubmmorexa LIOK
A ’ https://m.edsoo.ru/d5¢2560d
OeCKOHEUYHbIE TIOCTIEI0BATEIbHOCTH
OrpaHuveHHas MOCIEA0BATEIHHOCTb.
67 MoHOTOHHO BO3pacTaromas bubmmorexa LIOK
P o https://m.eds00.ru/74049546
(yObIBaroIIas) MOCIEI0BATEIHHOCTh
CriocoOslI 3a1anus
MOCJICA0BATEIILHOCTH: ONUCATENbHBIH, bubnuoreka [JOK
68 .
TaOIUYHBIH, C TOMOIIBIO (HOPMYIIBI N- https://m.edsoo.ru/027a3fa4
r'0 WICHA, pEKYPPEHTHBIN
69 Apudmerndeckas 1 TeOMETpUIECKas bu6nuoreka [JOK
IIPOrpeccun https://m.edsoo.ru/ad57c055
70 ApudmeTrnueckas U reoMeTpuyecKas bubmmoreka [JOK
MPOTPECCUU https://m.eds00.ru/8017f902
71 CBoiicTBa 4IeHOB apu(METHUECKON U Bu6muotexa [JOK
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T€OMETPUYECKON MTPOrpeccCuit

https://m.edsoo.ru/fb577805

CBoiicTBa 4ieHOB aprU(PMETUUECKON U

but6mmoreka [IOK

72
F€OMETPUYECKOU ITPOrPECCUit https://m.edso0.ru/c79443ad
®opmyJibl N-TO YieHa
73 apruMETHIECKON U TEOMETPUUECKON bubmorexa [JOK
p . p https://m.edsoo.ru/b01a67a2
nporpeccuit
@opMyibl N-T0 YIeHa
74 apruMETHIECKON U TEOMETPUUECKON bubmorexa [JOK
P . P https://m.edsoo.ru/77dee84a
nporpeccuit
@opMyiibl N-T0 YIeHa
75 apu(pMETHYECKON U TEOMETPUIECKOI Bubmmorexa [IOK
P . p https://m.edsoo.ru/c72ef6bf
nporpeccuit
@DopMysIbl CyMMBI IEPBBIX N YJICHOB
76 a HI:bhi]eanzé\:coﬁ u I‘I;OMGT NYECKON Bubmmorexa [IOK
P . p https://m.edso00.ru/9492847
nporpeccuit
@DopMysIbl CyMMBI IEPBBIX N YJICHOB
77 a I/Ii)l\ileTI/qu(l)\;iOﬁ " FI;OMGT WYECKON bubmorexa [TOK
p . p https://m.edsoo.ru/e4c9ad63
nporpeccuit
@DopMyIBl CyMMBI TIEPBBIX N WICHOB
78 a I/II:bMyeTI/I‘Iz(I)\;Oﬁ " FI;OMGT WYECKON bubmorexa [JOK
p . p https://m.edso0.ru/a594233e
nporpeccuit
79 3a1aun Ha MPOLICHTHI, OAHKOBCKHE bubmmoreka [JOK
BKJIAbl U KPEIUTHI https://m.edsoo.ru/38f5c6d2
80 3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE but6mmoreka [IOK
BKJIQJ(bl U KPEAUTHI https://m.edso0.ru/64f7e085
3ajaun Ha MPOIICHTHI, 0AHKOBCKHE bubmunoreka LIOK
81
BKJIAJIbI U KPEUTHI https://m.edsoo.ru/c4a9eb67
82 3a1aun Ha MPOLICHTHI, OAHKOBCKHE bubmmoreka [JOK
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BKJIQJ(bl U KPEAUTHI

https://m.edsoo.ru/e3f6d855

83 3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE but6mmoreka [IOK
BKJIQJ(bl U KPEAUTHI https://m.edsoo.ru/b19754bd
3ajaun Ha MPOIICHTHI, 0AHKOBCKHE Bbubmunoreka LIOK

84
BKJIQJIbI U KPETUTHI https://m.edsoo.ru/bcf88abf
3aaun Ha MIPOLICHTHI, OAHKOBCKHE bubmmoreka [JOK

85
BKJIAIbl U KPEAUTHI https://m.edsoo.ru/ccfOd1fc
[IpencraBneHue o CXOAUMOCTH
IIOCJIENOBATEIHLHOCTH, O

86 CYMMHPOBAHNU OECKOHEYHO bubmmorexa TIOK

Y p . . https://m.edsoo.ru/d5895ad1
yOBIBaIOIIE TeOMETPUIECKOM
MIPOrPeccuu
[IpencraBnenue o CXOAUMOCTH
IIOCJIENOBATEIHLHOCTH, O
87 CYMMHPOBAHNHU OECKOHEUYHO bubmmorexa [OK
Y p . . https://m.edsoo.ru/133bae23
yOBIBaIOIIEH TeOMETPUIECKOM
MIPOrPeCccCuu
88 Merox MareMaTHYECKON UH 15071 bubmmorexa LOK
A YK https://m.edsoo.ru/feb21fdd
89 Merox MareMaTHYECKON UH 15071 Bubmiorexa IOK
A AV https://m.edsoo.ru/a0dcf477
KonrponsHast pabora o Teme
90 "YucI10BRIE TOCIEN0BATEILHOCTH U Bubmiorexa IOK
" A https://m.eds00.ru/9e0dd430
MIPOrPeCccCuu

o1 Kopens n-ii crenenu. CpoiicTBa bu6nuorexa LIOK
KOpHs N-1 CTENeHH https://m.edsoo.ru/6e5a5af5

92 Kopens n-ii crenenn. CBoiicTBa bubmmoreka [JOK

KOpHSI N-i CTeNeHn

https://m.edsoo.ru/b32c69f2
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Kopens n-ii crenenu. CroiicTBa Bu6muotexa [JOK
93 .
KOPHSA N-U CTENEHU https://m.edso0.ru/0aa0c138
CreneHs ¢ palmOHAIbHBIM bu6nuorexa LIOK
94 . .
IOKa3arejieM U €€ CBOMCTBa https://m.edsoo.ru/5325ca3a
95 CreneHb ¢ pallMOHAIbHBIM Bbubmunoreka LIOK
IIOKa3aTeJIeM U €€ CBOMCTBA https://m.edsoo.ru/4882d830
96 Crenenb ¢ pallMOHATbHBIM bubnmoreka [JOK
IIOKa3aTeJieM U €€ CBOMCTBA https://m.edsoo.ru/53b617b8
ToxxnecTBeHHBIE TIPE0OpPa3OBaAHUS
97 BBEIPAKEHUM, COAEPKAILINX KOPEHD N-1 bubmmorexa LOK
p » CoMepaalll p https://m.edsoo.ru/ebad7498
CTCIICHHU
ToxxnecTBeHHBIE TIPe0Opa30BaHUs
98 BBIPAKEHUI, COLEPKAINX KOPEHDb N-H bubmmorexa LOK
p » COACpARAIL p https://m.edsoo.ru/ca7892bc
CTCIICHHU
ToxxnecTBeHHBIE TIPe0Opa30BaHUs
99 BBIPAKEHUI, COLEPKAINX KOPEHDb N-H bubnnorexa [IOK
p » COACpARAIL p https://m.edsoo.ru/bdf8871d
CTEIEHU
ToxxnecTBeHHBIE TIPE0OpPa3OBaAHUS
100 BBEIPAYKECHUM, COAEPKAILNX CTEHNEHD C Bubmiorexa OK
p - COAEpARAIL https://m.edsoo.ru/b13a49e9
paIMoHaIBLHBIM MTOKa3aTeIeM
ToxxnecTBeHHBIE TIPEOOpPaA3OBaAHUS
101 BBIPA)KEHUMN, COJIEPIKAIINX CTEIIEHD C bubmmorexa LOK
p » COAEpARAIL https://m.edso0.ru/a18095d9
paI_II/IOHaJIBHBIM I10Ka3aTCJICM
KontponbHas padoTa mo teme
102 "CremneHs ¢ paliOHaIbHBIM bubmmorexa [OK
P y https://m.edso00.ru/2a2ba4d9
mokKasarejieM
103 [ToBTOpenue u 0606menue. Yucna u bubmmoreka [JOK

BBIUHCIICHUS (3aMKCh, CPaBHEHHE,

https://m.edsoo.ru/07eea449
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JNEUCTBUS C NEUCTBUTENbHBIMU
YUCJIAMH, YHCIIOBAs TIpsiMast)

[ToBTOpenue u o6o0meHue. Yucna u
BBIYHCIICHUS (3aMKCh, CPABHEHHE,

but6mmoreka [IOK

104
JIGUCTBUS C ICMCTBUTEIBHBIMU https://m.edso0.ru/69d23450
YHCIIaMU, YACIIOBAs MIPsiMast )

[ToBTOpenue u o6obmenue. Ynucna u
105 BBIYUCIICHUS (ITPOLICHTHI, OTHOIIICHHUS Bubmmorexa [IOK
pott ’ ’ https://m.edsoo.ru/facf7c03
IIPOIIOPLIMHN)
[ToBTOpenue u o6obmenue. Ynucna u
106 BBIYMCIICHHS (TIPOIEHTHI, OTHOIICHHS bubmorexa [TOK
pon ’ ’ https://m.edsoo.ru/5d2df02d
MIPOTIOPITUN )
[ToBTOpenue u o6obmenue. Ynucna u
107 BBIYHMCIICHHS (pElIeHUE 3a/1a4 13 bubmorexa [JOK
. P g https://m.edsoo.ru/dad1ae58
peanbHOM KU3HN)
[ToBTOopenue u o6o0menue. Yucna u
108 BBIYHCIICHUS (peIIeHue 3a71a4 U3 bubmorexa [JOK
. P A https://m.edsoo.ru/efa0e730
peanbHOM KU3HN)
[ToBTOopenue u o6o0menue. Yucna u
109 BBIYHCIICHUS (OKPYTJICHHE Bubmmorexa [IOK
24 ’ https://m.edsoo.ru/5fd671b7
npuOIMKEHNE, OIICHKA)
[ToBTOpeHME 1 0000IIEHNE.

110 TekcroBble 3a1aun (penieHne bu6nuoreka [IOK
TEKCTOBBIX 33J1au apU(PMETUYECKUM U https://m.edsoo.ru/a527aa4b
anreOpandeckuM croco0ammu)

[ToBTOpeHuEe 1 0600IIEHNE.
but6mmoreka [IOK
111 TekcToBble 3a1aun (penieHue

TEKCTOBBIX 33aJa4 apU(PMETHUECKUM U

https://m.edsoo.ru/75c20ae0
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anreOpandeckuM croco0ammu)

[ToBTOpeHuEe 1 0600IIEHNE.
TekcroBbie 3aqaun (pemeHue

but6mmoreka [IOK

112 TEKCTOBBIX 33]a4 apU(PMETHUECKUM U https://m.edsoo.ru/f027e68f
anredpanvaecKuM Croco0amm)
[ToBTOpeHME 1 0000IIEHNE.

113 TekcroBble 3a1aun (penieHne bu6nuoreka [JOK
TEKCTOBBIX 33J1au apU(PMETUYECKUM U https://m.edsoo.ru/a734595b
anredpanvdeckuM Croco0amm)

[ToBTOpeHME 1 0000IIEHNE.

114 TekcToBble 3a1aun (penieHue bu6nuoreka [IOK
TEKCTOBBIX 3aJ1a4 apU(PMETUICCKUM U https://m.edso0.ru/513c76d2
anredpanvaecKuM Croco0amm)

[ToBTOpeHME 1 0000IIEHNE.
TekcToBble 3a1aun (penieHue bu6nuoreka [IOK

115
TEKCTOBBIX 3aJ1a4 apU(PMETHUCCKUM U https://m.edsoo.ru/8fa2d2fb
anredpanvecKuM Croco0aMmu)

[ToBTOpeHmEe 1 0600IIEHNE.
AnreOpanyeckue BEIpaKCHUS
116 (mpeobpazoBaHue anredOpanvdecKux bubmorexa [JOK
5 https://m.edso0.ru/9336bac?
BBIPOXEHUH, COJIEPKAIIUX CTETICHb C
LIEJIBIM TT0KA3aTeJIeEM )
[ToBTOpeHuEe 1 0000IIEHNE.
AnreOpanyeckuie BEIpaKCHUS
117 (mpeobpazoBaHue anredOpanvdecKux bubmorexa [JOK
5 https://m.edsoo.ru/f6ab4fe5
BBIPOXEHUH, COJIEPKAIIUX CTETICHD C
LIEJIBIM TTOKA3aTEeJIEM )
118 [ToBTOpeHue u 06001IIeHHE. bubmmoreka [JOK

Anrebpanyeckue BbIpaXKEHUS

https://m.edso0.ru/b310ff9b
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(mpeoOpa3oBaHue anreOpanuecKux
BBIPOKEHUH, COJIEPKAIIUX CTETICHD C
LIETTBIM ITOKA3aTeJIeEM )

119

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpandecKux
BBIPAYKEHHMI, COJIEpKAINUX
apru(pMETHIECKUA KBaIPaTHBINA
KOpEHB)

Bbubmunoreka LIOK
https://m.edsoo.ru/adb80ce?

120

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHue anredOpanvdecKux
BBIPAYKEHHMI, COJIepIKAINUX
apruMETHIECKUA KBAaIPATHBIN
KOpEHB)

bubmunoreka LIOK
https://m.edso0.ru/9a58e0a9

121

[ToBTOpenue u o0o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredOpanvdecKux
BBIPAYKEHHMI, COJIEpKAINUX
aprupMETHIECKUA KBaIPATHBINA
KOPEHb)

bubmunoreka LIOK
https://m.edso00.ru/253694c0

122

[ToBTOpeHME 1 0000IIEHNE.
AnreOpanyeckuie BEIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
paIMoOHATFHBIX BBHIPAKCHU )

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

123

[ToBTOpenue u o0o0IIEHHE.
AnreOpanyeckuie BEIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
paIMoOHATFHBIX BBHIPAKCHU )

bubmunoreka LIOK
https://m.eds00.ru/40178693
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124

[ToBTOpenue u o0o0IIEHHE.
Anrebpanyeckuie BEIpaKCHUS
(mpeobpazoBaHue ENBIX U IPOOHO-
paMoOHATFHBIX BBHIPAKCHU )

Bbubmunoreka LIOK
https://m.eds00.ru/9df99942

125

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHue ENBIX U IPOOHO-
PalMOHAIBHBIX BBIPAKCHUI)

Bbubmunoreka LIOK
https://m.edso0.ru/16908ac9

126

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(pa3noxeHue MHOTOWIeHa Ha
MHOHUTEIH, B TOM YHCIIE C
HCIIOTb30BaHUEM (popMyIT
COKPAIIIEHHOTO YMHOXCHUST)

bubmunoreka LIOK
https://m.edso0.ru/b48b9936

127

[ToBTOpenue u o0o0IIEHHE.
AnrebpanyuecKue BHIPAKCHHS
(pa3noxeHrne MHOTOUWICHA Ha
MHOYHUTEIH, B TOM YHCIIE C
WCIIOTb30BaHUEM (popMyIT
COKPAIIIEHHOTO YMHOXCHUST)

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

128

[ToBTOpenue u o0o0IIEHHE.
AnreOpanyeckuie BEIpaKCHUS
(pa3noxeHrne MHOTOUWICHA Ha
MHOYHUTEIH, B TOM YHCIIE C
WCIIOTh30BaHUEM (PopMyIT
COKpAILEHHOTO YMHOKCHHS)

bubmunoreka LIOK
https://m.edsoo.ru/70161f2f

129

[ToBTOpeHuEe 1 0600IIEHNE.
AnrebpandecKkue BhIPaKCHHS
(MoneTupoBaHUE C MOMOIIBIO

bubmunoreka LIOK
https://m.edsoo.ru/ae955f99



https://m.edsoo.ru/9df99942
https://m.edsoo.ru/16908ac9
https://m.edsoo.ru/b48b9936
https://m.edsoo.ru/5d8634a7
https://m.edsoo.ru/70161f2f
https://m.edsoo.ru/ae955f99

(dhopMyI peabHBIX MPOLIECCOB U
SIBJICHUH)
OyHKIMU (MTOCTPOEHUE, CBOMCTBA bu6nuoreka [JOK
130 y 1
M3YUCHHBIX (DYHKITHIA) https://m.edso0.ru/02a630e0
[ToBTOpenue u 06obmenne. PyHKIUN
131 (moct I())eHI/Ie CBofIc:sa u3 el}{lgmlji 1 bubmorexa [TOK
p o yi https://m.edso00.ru/5ca24756
yHKIHit)
[ToBTOpenue u 0600meHne. O
132 (nolzTT I())eII{{I/Ier HCBoﬁciaHI/I;Is ezgzim 1 bubmorexa [JOK
P o v https://m.edsoo.ru/601abaca
yHKIHit)
[ToBTOpenue u 0606meHne. DyHK
133 (r Z;Hpqeiio: emeil: . aBH};II{mL;IHII: 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/laee55da
UX CHCTEM)
IT 0006 . D
13 (rpadusccroe pewene ypusmenin 1 Butotexa LIOK
P P P https://m.edsoo.ru/147cbdaf
UX CHCTEM)
but6mmoreka [IOK
135 HToroBast KOHTpOJbHAs paboTa 1 https://m.eds0o.ru/f2692060
[ToBTOpenue u 0600meHue. O
136 (MOBTleH H(I)/IBaEI/Ie eaHjILI:LI,Ix T 1 bubmorexa [IOK
ACTIP P https://m.edsoo.ru/a0a0aded
MIPOLIECCOB)
OBUIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME



https://m.edsoo.ru/02a630e0
https://m.edsoo.ru/5ca24756
https://m.edsoo.ru/601abaca
https://m.edsoo.ru/1aee55da
https://m.edsoo.ru/147cbdaf
https://m.edsoo.ru/f2692060
https://m.edsoo.ru/a0a0aded

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yabTAThI 0CBOEHHSI OCHOBHOIA
NpOBePsAIEMOro .
o0pa3oBaTeIbHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara
1 Yucna v BBIYKCICHUS
11 BeImonHATE, coueTass yCTHBIE W NMUCHMEHHBIC TPUEMBI, apu(MeTHIecCKue
' JEHCTBUS C pAllMOHATLHBIMH YUCIIAMH
HaxoauTe 3HaueHUs] YUCIOBBIX BBIPAKEHUH, MPUMEHSATh pazHOOOpa3HbIC
1.2 crnocoObl W TPUEMBI BBIYMCICHHUS 3HAYCHUH JAPOOHBIX BBIPAXKECHHUH,
coJiepKanix OOBIKHOBEHHBIC U IECATUYIHBIC APOOH
[lepexoautb OT 0HOM (HOPMBI 3aNKCH YUCeN K APYroi (mpeoOpa3oBHIBATH
1.3 JECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ICCATUYHYIO TPOOH)
14 CpaBHHMBATH U yIOPSAJOYUBATH PAIIMOHATIBLHBIC YHCTIA
1.5 OKpyriaTh uncia
BHIMONHATE TPUKUAKY W OIEHKY pe3ysbTaTa BBIYMCICHUH, OIICHKY
1.6 3HAYEHUW YHCIIOBBIX BBIPAXKECHHUU. BBINOIHATH ACHCTBHUS CO CTENEHSIMH C
HATYpaJIbHBIMH [TOKA3aTeIIMU
17 [lpuMeHSATh TpPU3HAKK  JACTHUMOCTH, pPA3JIOKEHHE HAa  MHOXHUTEIHU
' HaTypaJIbHBIX YKCEI
Pemate mpakTHKO-OpPUEHTUPOBAHHBIE 33Jaud, CBA3aHHBIE C OTHOLICHUEM
18 BEJINYHH, IPONOPLHUOHATIBHOCTHIO BEJINYHH, MPOIICHTaMH,
' UHTEPIPETHPOBATh PE3YNIbTAThl PEIICHHs 3a7ad ¢ y4ETOM OTpaHWYCHHUH,
CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPHUBAEMBIX OOBEKTOB
2 AnrebpanuecKue BHIPAKCHUS
51 Hcnonp30Bath anredpanveckyro TEPMHHOJIOTHIO U CHMBOJIUKY, TPHMEHSITh
' e€ B Iporiecce OCBOCHHS y4eOHOTO MaTepraa
59 Haxonute 3HaueHusi OYKBEHHBIX BBIPDOKEHHH INpPH 33JaHHBIX 3HAUYCHUSX
' MIEPEMEHHBIX
53 BoimonHATe  mpeoOpa3zoBaHMA — LIEJIOTO  BBIPQKEHHUS B MHOTOWICH
' MpHUBEICHUEM TOJIOOHBIX CIIaraeéMbIX, PACKPBITHEM CKOOOK
24 BHINONHATE YMHOXKEHHE OJHOWIEHA HAa MHOTOWICH M MHOTOWICHa Ha
' MHOTOWIEH, TPUMEHSATH POPMYIIBI KBaJlpaTa CyMMBI U KBa/IpaTa PasHOCTH
OcCymiecTBIATh Pa3IOKEHUE MHOTOWIEHOB Ha MHOXHTEIH C TOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOILEro MHOXHTENS, TPYNIHPOBKH ClIaraeMbiX,
npuMeHeHHs (OPMYIT COKPAMIEHHOTO YMHOKCHUS
2.6 [TpumensTh MpeoOpa30BaHKsl MHOTOYICHOB JJISl PELICHUS PA3IMYHbIX 3a1a4




13 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIIbHON ITPAKTUKU

Hcnonp30BaTh CBOMCTBA CTEMEHEH € HATypaJbHBIMU TOKA3aTEIsIMH IS

21 npeoOpa3oBaHus BEIPAKEHU
3 YpaBHEHHS 1 HEpAaBEHCTBA
Pewrats nuHENHbIE ypaBHEHMS C OJHOM IEPEMEHHOM, IPUMEHs IpaBUIa
3.1 nepexosia OT MCXOJHOTO ypaBHEHUS K paBHOCWIbHOMY eMmy. [IpoBepsTs,
SIBJISIETCS JIM YHUCITIO KOPHEM YPaBHEHUS
3.9 [IpumensaTp rpadudeckue METOIbI TIPU PEIICHUU JTUHEWHBIX YPaBHCHUU H
' UX CUCTEM
33 [TonGupate npuMepsl Map 4YHCEN, SBISIOIUXCS pPEIICHUEM JHHEHHOTo
' YPaBHEHUS C JBYMS IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM IIOCKOCTH TpadUK JUHEWHOTO YpaBHEHUS C
3.4 IBYMsI TIEpEMEHHBIMH, TIONB3YSICh TpadUKOM, NPHUBOIUTH MPUMEPHI
pelieHus: ypaBHEHUs
35 PemaTte cucteMbl OBYX JMHEWHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMH, B
' TOM YHCIIe TpaduuecKkn
CoctaBnsaiTh W pemiaTh JMHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEWHBIX
3.6 YPAaBHEHUH N0 YCIOBHIO 3aJa4yM, MHTEPIPETHUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4y MOJTYYEHHBIN pe3yapTaT
4 Koopaunats! u rpaduku. OyHKINH
N300pakath Ha KOOPAMHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJIaHHBIM ~ KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEpBajbl, 3alUChIBaTh
YHCIIOBBIE MPOMEKYTKH Ha alIre0pandeckoM si3bIKe
4.2 OtMeuaTh B KOOPAMHATHOMW MJIOCKOCTH TOUYKH I10 33JaHHBIM KOOpPJIMHATaM
4.3 Crpouts rpaduku muHeHHbIX QyHKIHA. CTPOUTh Tpaduk GyHKIUHU Y = [X|
OnuceiBaTh € MOMOIIBI0 (GYHKIMI HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMSI, paCCTOSIHUE, LIEHY, KOJINYECTBO, CTOUMOCTb,
IPOM3BOIUTENILHOCTD, BpeMsi, 00BEM pabOoThI
4.5 Haxonuth 3HaYeHNE QYyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
INonumath rpaduueckuii cocod NpeACcTaBiIeHUs U aHanu3a MH(OpMAIHH,
4.6 U3BIIEKATh W WHTEPIPETHPOBATh HH(POpMANHIO W3 TPadhUKOB peabHBIX
MPOLECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs
pe3yJbTara
1 Yucna v BIYUCIICHUS
11 Hcnonp3oBarh HayainbHbIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTEIIbHBIX




yuceal JUIS CPaBHEHUS, OKPYIJICHHS U BBIYMCICHUH, H300paxkaTh
JIEUCTBUTEIIbHBIC YHCIIa TOYKAMHU Ha KOOPJAUHATHOM MPSIMOM

[IpumeHsTh TOHSATHE apU(PMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIHUTH
KBaJpaTHbIE KOPHH, HCHOJNb3ysd TPU HEOOXOIUMOCTH KaJBKYIATOP,

12 BBITIOJHATh TPEOOpa3OBaHUsl BBIPAKEHUH, COJAEp)KAIIMX KBaJApaTHBIC
KOPHHU, UCIIOJIb3ys CBOMCTBA KOPHEHN
13 Hcnonp30BaTh 3anucu OOJBIIMX U MAJbIX YHCEN C MOMOIIBIO JECATHUHBIX
' apo0eit u crenenei yucna 10
2 Anrebpanyeckue BhIpaXKEHUs
51 [IpuMeHSATh TMOHSATHE CTENEeHW C IeNbIM [O0Ka3aTeleM, BBIOIHATh
' npeoOpa3oBaHus BEIPAKEHUH, COAEPIKAIIUX CTEIIEHU C LIEeTIbIM MTOKa3aTeIeM
BbIOMHATE TOXIECTBEHHBIE PE0Opa30BaHusl PallMOHATBHBIX BBIPAXKEHUN
2.2 Ha OCHOBE TpaBWJI JCUCTBUU HaJ MHOTOWICHAMH W ajlreOpanvdecKuMH
IpoOsIMU
2.3 PacknaapiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOKUTENN
54 [IpumensaTh TPeoOpa3oBaHus BBIPAKECHUN NJISl PEIICHUS Pa3TUYHBIX 3a7ad
' U3 MaTEeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKH
3 YpaBHEHHS 1 HEPABEHCTBA
31 Pemarsr nuHeiiHbIe, KBaApATHBIC YPaBHEHUS M PAIIMOHAIBHBIE YPAaBHEHHUS,
' CBOJISIIUECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS TIEpEMEHHBIMU
[IpoBOaUTH MpOCTEMIINE UCCIETOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
3.2 TOM YHUCJIe C MPUMEHEHUEM rpaduuecKux MpecTaBlIeHui (YCTaHABIUBATD,
' UMEET JTU YpaBHEHHE WJIM CHCTEMa YPaBHEHHU pEIIeHUs, €Cld MMEET, TO
CKOJIBKO, U TIPOYEE)
[TepexoauTh OT CIOBECHOW (POPMYIHMPOBKH 3a/auu K €€ anreopanmdecKou
33 MOJIEJIM C TIOMOIIBIO COCTaBJICHHS YpaBHEHHUS WM CHCTEMbl ypaBHEHUH,
' UHTEPIPETHPOBATh B COOTBETCTBHHM C KOHTEKCTOM 3aJa4d TOTyYEHHBIN
pe3ynbTar
[TpuMeHsTh CBOMCTBA 4YMCIOBBIX HEPABEHCTB Ui CPAaBHEHHUS, OLIEHKH,
34 peuath JMHEHHBIE HEPAaBEHCTBA C OJHOM MNEPEMEHHOM M HMX CHUCTEMBI,
' JaBaTh TPapUUECKyI0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA,
CUCTEMBI HEPABEHCTB
4 DyHKIIUA
[Tornmarth ¥ UCMONB30BATh (PYHKIIMOHATHHBIC TTOHITHS U SI3bIK (TEPMUHBL,
4.1 CUMBOJIMYECKHE O0O03HAUCHUs), OMPENeIsITh 3HauYeHHe (YHKIUU 110
3HAUEHUIO apTyMEHTa, ONPEACIATh CBOMCTBA (PyHKIMH 1O €€ TpaduKy
CrtpouTts rpaduiky dneMeHTapHBIX QYHKIIUHA BUIA:
y=k/x
4.2




k/x
, Y =X2,y = X8, y = [x|, onuchIBaTh CBOICTBAa YHCIOBOH (YHKUIMHU TO €&

rpaduxy

9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
NpoBepPsSIeMOro .
0o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus
pe3yjabTara
1 Ywcia v BBIYUCIICHHS
11 CpaBHUBATH U yIOPSAJOUUBATH PALIMOHATLHBIE U HPPAllMOHAIbHBIC YUCIIA
Bemonusate apudmernyeckue eHCTBUS C PpalMOHAIBHBIMH YHCIIAMU,
1.2 coueras YCTHbIE W IIMUCbMEHHBIC IPUEMBI, BBINOJHATH BBIUMCICHUS C
UPPALMOHAIIBHBIMU YU CIIAMH
13 Haxonute 3HaueHuss creneHed C UEIbIMU IOKa3aTelsiIMU W KOPHEW,
' BBIYMCIIATh 3HAYEHUSI YUCIIOBBIX BBIPAXKCHUN
14 OKpyriarh JNEeUCTBUTENbHBIE YHUCIA, BBINOIHATH HPUKUIKY pe3ysbTara
' BBIYKCIICHUM, OLIEHKY YHCJIOBBIX BBIPAXKCHUN
2 YpaBHEHHS 1 HEPABEHCTBA
51 Pemiate nuHelHbIE M KBaJpaTHbIE YpaBHEHUS, YpaBHEHHUS, CBOJSILIUECST K
HUM, POCTEUIITNE TPOOHO-PANIMOHAIBHBIE YPABHEHUS
Pemats cucTeMbl NBYX JIMHEHHBIX YpPaBHEHUH C JBYMsI NEPEMEHHBIMU U
2.2 CHUCTEMbl JBYX YypaBHEHUH, B KOTOPHIX OJIHO YpaBHEHUE HE SBISAETCA
JIMHEUHBIM
Pemare TekcTOBBIE 3amaun  anreOpandecKuM CIOCOOOM C  TOMOIIBIO
2.3 COCTABJICHUSl YPaBHEHUs WJIM CHUCTEMbl JBYX YpPaBHEHHMH C JByMs
epeMEHHBIMU
[IpoBOaUTH MpOCTEMIINE UCCIETOBAHUS YPABHEHUN U CUCTEM YPaBHEHU, B
54 TOM 4HCIE C NpUMEHEHUEM TrpaduuecKux MpencTaBiIeHU (Hampumep,
' YCTaHaBIMBATh, UMEET JIM YPABHEHHE WJIM CHCTEMA YPABHEHUN PEIICHMUS,
€CJT UMEET, TO CKOJIBKO)
Pemarr nuHeliHbIE HEpaBEHCTBA, KBAJApaTHBIC HEPaBEHCTBA, M300pakaTh
2.5 pelIeHuEe HEpPaBEHCTB Ha YMCIOBOM MPSAMOM, 3allMCHIBATh pELICHUE C
MTOMOILIbI0 CUMBOJIOB
Pemate cuctembl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
26 BKIIIOYAIOINIUE KBaJpaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHUE CUCTEMBI
' HEpPaBEHCTB Ha YHCJIOBOW MPSIMOW, 3aMUCHIBATh pPEIICHUE C IMOMOIIbIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HEpaBEHCTBA IPH PELICHUU Pa3IUYHbIX 33]1a4




DOyHKIMHU

Pacno3naBaTe ¢yHKIMHM W3y4eHHBIX BHIOB. [lOKa3bpIBaTh CXeMaTUYECKU
pacroyio)keHue Ha KOOPAWHATHOM IUIOCKOCTH TIpauKoB (YHKUUN BUAA:

3.1 .
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT 3HAYCHHI
K03(pPHULIMEHTOB, ONUCHIBATh CBOMCTBA (hyHKIIUN

39 [Toka3piBaTh CXEMATHUYECKH PACIOJIOKEHHE Ha KOOPAMHATHOW IIOCKOCTH

' rpadukoB GyHkiui Bugay = VX, Y = |X| 1 onuchIBaTh CBOKMCTBA (PYHKITUI

33 Ctpouth U H300paXkaTh CXEMaTUUYECKH TpadUKU KBAIPATHUHBIX ()YHKIIHM,

' OIKCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIIMU IO UX TpadrKam
3.4 PacnioznaBath kBajipaTHUHYIO (QYHKIUIO 11O (hOpMYyIie, TPUBOIUTH IPUMEPHI
' KBaJIPATHYHBIX (DYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUHN
4 Apudmerrdeckas 1 TeOMETpUIECKask TPOTPECCUU
41 Pacno3naBare apudMeTHUECKyI0 M TE€OMETPHUYECKYI0 MPOTPEecCHd MpU
' pa3HBIX CIIOCO0ax 3aJaHust
BoImonHAT,  BBIYHCIEHUS C HUCHOJNBb30BaHHEM (opMmya N-ro  4ieHa

4.2 apu(METHUECKOW M TEOMETPHUYECKOW MpOrpeccuii, CyMMBbI TMEpPBBIX N
YJICHOB

43 N300pakaTh YJICHBI TOCJIECIOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOMN

' IIOCKOCTH
Pematp 3amaum, CBS3aHHBIE C YHCIOBBIMHU MOCIEIOBATEILHOCTSIME, B TOM
4.4 YuciIe 3aJaud W3 PEAJbHOW XU3HM (C HMCIOJNIB30BAaHHWEM KaJbKYIATOPA,

U (PPOBBIX TEXHOJIOTHH)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA
1 Ywcia v BBIYUCIICHHS
JpoOu 0OBIKHOBEHHBIE U ACCATUYHBIC, IEPEX0]] OT OJHOU (POPMBI 3amucH podei
1.1 K aApyroii. [loHATHE pallmOHATBFHOTO YKCIIA, 3alUCh, CPABHEHUE, YIIOPSIOYHBAHIE
paIMOHATBHBIX YHCEI
12 Apudmerndeckue NEUCTBHUS C pPAMOHATBLHBIMU uuciaamMu. Pemienwe 3amad w3
' peabHOM PAKTHKHU HA YacTH, HA IPOOH
13 Cremenb ¢ HaTypaJlbHBIM T[IOKa3aTelieM: oOmIpeleleHue, npeoOpa3zoBaHue
' BBIpQXXCHHI Ha OCHOBE OIpeeNieHus, 3aUCh OOJBIINX YUCEI
14 [IporieHThI, 3aMKCh MPOIEHTOB B BHJE IPOOW U ApoOU B BHJIE MPOIECHTOB. Tpu
' OCHOBHBIE 332/1a4¥ Ha MPOLICHTHI, PeIICHUE 3a7a4 U3 PeabHOU MPaKTUKH
15 [IpuMeHeHre MPU3HAKOB JAETUMOCTH, Pa3jOKEHUE HA MHOXKHUTEIU HATypalbHBIX
' quCe
1.6 PeanbHbIE 3aBHCMOCTH, B TOM YHCIIC TIpsIMasi U 00paTHast MPOTOPIIHOHATBHOCTH
2 AnrebpanuecKue BHIPAKCHUS
51 IlepemeHHbIE, YMCIOBOE 3HAYEHUE BBIPAKEHUA C MepeMeHHOW. JlomycThmblie
' 3HAYEHUS [IEPEMEHHBIX
59 [IpencraBneHne 3aBUCUMOCTH MEXKIy BeIMYMHAMU B BUAe (HOpMyIbl.
' Brruncnenus o hopmynam
2.3 [IpeoOpazoBanre OyKBEHHBIX BBIPAKCHHH, TOXKICCTBEHHO PaBHBIC BHIPAKCHUS
24 CBOIICTBa CTENIECHU C HATYPAIbHBIM ITOKa3aTeIeM
95 Onnounensl u MHoOrowieHsl. CreneHb MHoroujieHa. CrokeHHE, BBHIYMTAHUE,
' YMHO)KEHHE MHOTOYICHOB
26 @opMybl COKpPAIIEHHOTO YMHOXEHHS: KBaApaT CyMMbl M KBaapaT pPa3HOCTH.
' dopmyna pa3HOCTH KBaapaToB. Pa3iokeHne MHOTOWJIEHOB HA MHOXKHUTEIU
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb ypleHeHI/Iﬂ, MmpaBWwia MpeoOpa3oBaHUsS  YpaBHEHMS,
PaBHOCHIILHOCTh YPaBHECHHIA
3.9 JluHeitHoe ypaBHEHME C OJIHOW NEPEMEHHOW, YHCIO KOPHEH JIMHEHHOTO
' ypaBHEHUS, PEUICHNE JTUHEUHBIX YpaBHECHUI
33 CocraBiieHre YpaBHEHHI MO YCIOBHIO 3a/ladyd. PerieHne TEeKCTOBBIX 3aqad C
' HIOMOILBIO YPaBHEHU
3.4 Jlunelinoe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €ro rpaduk
Cucrema AByX JMHEMHBIX ypaBHEHUI C ABYyMs IepeMeHHbIMU. Pemenue cucrem
3.5 ypaBHEHUN CIOCOOOM TMOJCTaHOBKH. [IpuMepsl pemieHus TEKCTOBBIX 3a/ad C
MTOMOUIBIO CUCTEM YpaBHEHUI




4 Koopaunats! u rpaduku. OyHKINH
4.1 Koopaunara Touky Ha IpsIMOit
49 Yucnossle MPOMEXKYTKH. PaccrossHue Mexay IBYMs TOYKAMM KOOPAMHATHOMN
' IPSAMOiA
43 [IpsimoyromnpHas cuctema koopauHat, ocu OX u Oy. Abciucca U opauHaTa TOUYKU
' Ha KOOPJAMHATHOM IIIOCKOCTH
44 [Ipumepsr TpadukoB, 3amaHHBIX (GopMmynamu. YUrteHue TpaduKoB peaTbHBIX
' 3aBHCHMOCTEH
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jlunetinas pyukmus, e€ rpaduk. 'paduk pyHkmm y = [X|
4.7 ['padpuaeckoe pereHne IMHEHHBIX YPABHEHUI M CUCTEM JINHEWHBIX YPaBHCHHI
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna 1 BBIYUCIICHUS
11 KBagpatupiii kopeHb wu3 uucna. [lonstue 00 UppalMOHATIBLHOM YHUCIIE.
' JlecaTUUHBIE TPUOJIMKESHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apuMeTHYECKUX KBagpPAaTHBIX KOpPHEM M HX NpPHUMEHEHUE K
1.2 MpeoOpa3oBaHUIO YHUCIIOBBIX BBIPAKECHUH W BBIYUCICHHAM. JleHCTBUTENBHBIC
qucna
1.3 Crenens c 1e7IbIM TIOKa3aTeneM u e€ cBoiictBa. CTaHmapTHas 3alKch Ynuciia
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpatuslit TpéxuiieH, pa3ioKeHHe KBapaTHOTO TPEXUICHA Ha MHOKUTENN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ajredpandeckoit ;poou
2.3 CrnoxxeHue, BRIYUTaHHUE, YMHOKEHHUE, JACIICHHE alreOpandecKux apooei
2.4 ParmonanbHble BRIpakeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHHUs 1 HEpABEHCTBA
31 KBagpatHoe ypaBHeHue, (GopMmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema
' Buera
3.2 Pemenue ypaBHeHM, CBOAAIINUXCS K TUHEUHBIM M KBaJAPATHBIM
3.3 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS
I'padmueckas uHTEprpeTanysi ypaBHEHHl C JByMSI NMEPEMEHHBIMH U CHCTEM
3.4 JIMHEWHBIX YpaBHEHUN C JBYMs IlepeMeHHbIMU. [IpuMepnl pelieHus cucreM
HEJIMHEUHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
35 Pemenne TekCTOBBIX 33714 aNreOpandecKuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TTepeMeHHON




3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHpie HEPABEHCTBA C OJTHON TTEPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
4 OyHKIUU
41 [Tonstue dynkumu. O6mMacTh ompeneseHrus W MHOXKECTBO 3HAYEHWUW (YHKIIHUH.
' Crioco0bl 3amaHus QyHKIHIA
4.2 I'padux ¢pynkuuu. Urenue cBoiicTB GyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB QPyHKITNN, OTPAXKAIOMIUX PEeATbHBIE TTPOIIECCHI
44 @OyHKIIUY, ONUCHIBAIONIME TMPSAMYI0O M OOpaTHYIO  MPONOPLUOHAIbHbIC
' 3aBHCHMOCTH, MX IpaduKu
4.5 OyHkun y =x?,y = X3
4.6 Oynkun y = [X, y = |x|
4.7 I'paduueckoe peuieHre ypaBHEHUN U CUCTEM ypaBHEHHUN
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA
1 Hucna u BBIYUCIICHUS
11 PannonaneHple uncna, HppalyoHalIbHbIE 4YHCIA, KOHEYHbIE U OECKOHEUHBIE
' JE€CATUYHBIE APOOU
MHOXEeCTBO JEHCTBUTEIBHBIX YHCEN, IEHCTBUTEIBHBIE YHUCIIA KaK OECKOHEYHBIE
12 JecATUYHbIe IpoOu. B3anMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIAY MHOMXKECTBOM
' JNEHUCTBUTENBHBIX YHCEN M KOOpPAMHATHOW mpsiMoi. CpaBHEHHME AEHCTBUTEIBHBIX
qucen
1.3 Apudmerndeckre AeUCTBHS ¢ AEUCTBUTEILHBIMHU YUCIAMH
W3mepenusi, npubnmxeHusi, OueHKU. Pasmeppl 0OBEKTOB OKpPYXKAlOIIEro MHpA,
14 JUINTEIBHOCTh MPOLECCOB B OKpyxkawmeM Mupe. [IpubnmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh mnpubnmxeHus. Okpyrienue uucen. [Ipukuaka u oleHKa
PE3yNIbTaTOB BBIYUCIICHUN
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 VYpaBHEHMSI ¢ OTHOM IEpEMEHHON
2.2 Jluneitnoe ypaBHeHue. Pernenue ypaBHEeHUM, CBOJAIINXCS K TUHEUHBIM
2.3 KBagparHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASIIUXCS K KBaJPaTHBIM
54 bukBanpatHoe ypaBHeHue. [IpuMepnl pelieHuss ypaBHEHHH TPEThEed U 4YETBEPTOU
' CTETeHe! pa3iokKeHHEeM Ha MHOKUTEIH
2.5 Pemenue npoOHO-paliMOHaNBHBIX YPaBHEHHIHA
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHeHHE ¢ IBYMS IEPEMEHHBIMU M €TI0 Tpauk




2.8

Pewrenne cucreM IByX JIMHEWHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU

Pemenue cucrtem AByX ypaBHEHU, OHO M3 KOTOPBIX JUHEWHOE, & IPYroe — BTOPOU

2.9
CTETIeHU

2.10 I'paduaeckas uHTEpIIPETALMS CUCTEMBI YPAaBHEHUH C ABYMS TIEPEMEHHBIMH

211 Pemennie TeKCTOBBIX 33724 aNreOpandecKuM crocooom

2.12 UwucnoBbie HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHENHBIX HEPABEHCTB C OAHON IEPEMEHHOMN

2.14 Pemenue cucreM TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOU

2.15 KBanpaTHble HEpaBEeHCTBa

516 I'padmueckass wuHTEepHpeTanusi HEPABEHCTB U CHCTEM HEPAaBEHCTB C JBYMs
' HepEMEHHBIMU
3 OyHKIUU

31 KBagparuunas ¢ynkuus, e€ rpaduk u coiicta. [lapabona, KOOpAHMHATHI BEPLIMHBI

napaboIIbl, 0Cb CHMMETPHUH MapadoIbl

3.2 I'paduxu pynukiuit y=kx, y=kx+b u ux cpoiictea

3.3 I'padukn pynkmii y=k/X, y = x® u ux coiicra

3.4 I'paduku pynkmuii , u Ux cBOMCTBA
4 YucnoBble OCIEI0BATEIBHOCTH

41 Ompenenenne W CrocoObl 3aJaHMS YHUCIIOBBIX IIOCJIEIOBATEILHOCTEH. 3amgaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM hopmyIoi u popmMyIioi N-ro ujieHa

4 Apudmernueckas nporpeccus. @opMyIibl N-ro uieHa apuMETHUIECKON MPOrpecCcuy,
' CYMMBI MEPBBIX N YJIEHOB

43 I'eomerpuueckas nporpeccus. PopMyssl N-ro 4WieHa reOMETPUYECKON MPOTrpeCcCuu,
' CYMMBI TIEPBBIX N YJICHOB

44 N3o0pakeHne 4WieHOB apu(PMETHIECKON M TEOMETPUIECKOM MTPOTrpecCHii TOUKaMH Ha
' KOOPJAMHATHOW MIIOCKOCTH. JINHEHHBIA U SKCITOHEHIIMATBHBINA POCT

4.5 Cno’kHbIE TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHMS K MPEeAMETHBIM Pe3yJabTaTaM OCBOECHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111er0o
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUSMU: MHOKECTBO, ITOAMHOKECTBO, ONEpaIU
HaJ MHOXKECTBAMM; YMEHHUE ONEePUPOBATh NOHATUAMU: Irpad, CBA3HBIN rpad,
JIEPEBO, ILIUKJI, IPUMEHATh UX IPHU PELICHUM 3a]a4; YMEHUE HCIIOJIb30BaTh
rpadguyeckoe TPEACTaBICHHE MHOXKECTB [UIsl ONHUCAaHUS peallbHbIX
IPOIIECCOB U SIBJICHUH, P PEIICHUH 3324 U3 APYTHX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh TOHATHSMHU: ONpENENIeHHEe, aKchuoma, Teopema,
JOKA3aTeNbCTBO;  YMEHHE  pacro3HaBaTh  UCTUHHBIE U JIOXKHBIE
BbICKa3bIBaHUS, MPUBOAUTH MpPUMEPbl U  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAaHUS M OTPUIIAHUS BHICKA3bIBAHUN

VYmMmenne OINNCpHUpPOBATH TMOHATHUAMHU: HATYPAJIBHOC YHUCIO, IPOCTOC U
COCTaBHOE YHCJIO, JETUMOCTb HATYpaJbHBIX YWCEI, MPU3HAKH JETUMOCTH,
1eJI0€ YKCJIO, MOIYJb YKCIIa, OOBIKHOBEHHAsI IPOOb M JeCATUYHAsT JpOOb,
CTaHJapTHBIA BUJ 4YKCJa, PAllMOHAJIbLHOE YHCIIO, UPPALMOHAIBHOE YUCIIO,
apuMETUYECKHI KBaJpPaTHBIH KOPEHb, YMEHHUE BBINMOJIHATH JICUCTBHUS C
YuCiiaMUu, CpaBHUBATH W YIIOPAJOYMBATHL 4YHCJId, ONPCACTABJIATH 4YHCJIA Ha
KOOPJMHATHOM IPSAMOM, OKPYIVIATH YHUCIA, YMEHUE JelaTb IPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYUCICHHI

YMeHHne onepupoBaTh TOHSATHSMH: CTENEHb C IENBIM II0Ka3aTeleM,
apuMeTUYECKHI KBaJIpaTHBIM KOPEHb, MHOTOUJICH, alireOpandeckas 1po0b,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATYypadbHOW CTENEeHH OOJbIle
€IMHUIIBI; YMEHHE BBIMOJHATH Pacuy€Tel Mo (GopmyiaaM, HpeoOpa3oBaHUS
LENBbIX, JPOOHO-PAlMOHATIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMH,
PA3JI0KCHUEC MHOIOYJICHA Ha MHOKHTCIIU, B TOM YHCJIC C HCIIOJIb30BAHUEM
(bopMyIT pa3HOCTH KBAIpaTOB M KBaJpaTa CyMMBI M pa3HOCTH

YMeHHe ONepUpOBaTh MOHATUSAMU: YHUCIOBOE DPAaBEHCTBO, YPABHEHHUE C
OJIHOW TEPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemarbh JIMHEHHBIE W KBaJpaTHblE YpaBHEHUs, JPOOHO-
palLMOHAIBHBIE YPABHEHUS C OJTHOW NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YPaBHEHMH, TMHEHHbIE HEPABEHCTBA U UX CHCTEMBI, KBaJIpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABCHCTBA C OIHOW IEPEMEHHOH, B TOM 4YHCIE IIPH
pElICHNH 3a1ad U3 APYTuX NPEeAMETOB M IPAKTHYECKHUX 3a7ad; YMCHHE
HCIIOJIb30BaTh KOOPAMHATHYIO NPAMYIO M KOOPAWHATHYIO INUIOCKOCTH IS
n300pakeHMsl pelieHU ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTth MOHATUSIMH: GYHKIMS, Tpaduk QYHKIUH, HYITH
(GYHKINU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,




yObIBaHMs, HauOoNIbIlee W HaWMEHbIee 3HAa4YeHHs] (YHKIUH; yMEHUE
ONEPHPOBATh TOHATHSIMU: TIpsSMasi  MPOMOPIUOHAIBHOCTh, JIMHECWHAsS
byHKIMS, KBaapaTWyHas (QyHKIUsA, oOpaTHas MPOMOPIHOHATBHOCTD,
napaboia, runepOona; yMeHHUE CTPOUTh Tpaduku QyHKIUN, UCIIOIH30BATh
rpaduKd UL ONPEJACICHUS CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, IS
pelieHus 3agad W3 JIPYTHX YYeOHBIX MPEAMETOB WM pPEaTbHOW JKU3HH,
YMEHHE BBIPaKaTh GOPMyJIaMU 3aBHCUMOCTH MEXKy BETUIUHAMU

YMeHue onepupoBaTh NOHATUSAMHU: MOCIIEOBATEILHOCTD, apu(MeTHuyecKas
U TeOMeTpUYecKass MpOrpeccMd; YMEHHE MHCIONb30BaTh CBOWCTBA
nocie0BaTelbHOCTEH, GOPMYIIBl CyMMBI U OOIIEro 4jieHa HpU PelIeHUuU
3a1a4, B TOM 4YHCIE 3a4ad U3 JAPYruxX y4eOHBIX MPEIMETOB U peaslbHOU
KU3HU

YMeHue pemiath 3a/1a4 pa3HbIX TUIOB (B TOM YKCJE€ HA MPOLEHTHI, JOJIU U
4yacTH, JBHKEHUE, paboTy, LIEHy TOBapOB M CTOMMOCTH MOKYIOK U YCIYT,
HAJIOTH, 3aJa4d W3 OOJIaCTH YOpPABJIECHUS JHYHBIMH U CEeMEHHBIMU
¢uHAHCAMM); YMEHHUE COCTABJIATH BBHIPAXKCHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBl IO YCIOBHUIO 33JauM, HCCIENOBAaTh IIOJYYEHHOE pEUICHHE U
OLIEHUBATh MPABIONOA0OHOCTD MOTYYCHHBIX PE3yJIbTaTOB

YMeHne onepupoBaTh MOHATHIMH: (UTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasi, YroJ, MHOTOYIOJbHHK, TpPEYroJbHHUK, PABHOOCIAPEHHBIH U
PaBHOCTOPOHHHUM TPEYTrOJBHUKH, MPSMOYTOJIBHBIA TPEYTOJIbHUK, MEIUaHa,
OuccekTpuca 51 BBICOTA TpeyroJIbHUKA, YETBIPEXYTOJILHUK,
napasuiesIorpamMm, poMO, MPSMOYTOJIBLHUK, KBAJIpaT, TPAMELUS; OKPYKHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO € IPOCTPAHCTBEHHBIMU (DPUTYpaMU; YMEHUE
pemaTh 3aJa4i, B TOM YHCJIC W3 TOBCEIHEBHOW XM3HHU, Ha HAXOXKICHHE
TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM W3YYEHHBIX CBOKCTB (uryp u
¢dakToB

10

YMeHue omnepupoBaTh TMOHSATHSMH: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; IAapauIeIbHOCTh U IEPIEHAUKYIAPHOCTh IMPSAMBIX, YOI
MEXy MPSIMBIMH, TTEPIICHANKYIISIP, HAKIIOHHAS, IPOCKIHsI, mogo0ue Gpuryp,
NOJOOHBIE TPEYTrOJbHUKH, CUMMETPHSI OTHOCHUTEIEHO TOYKH W TPSIMOM;
YMEHHE pAclo3HaBaTh pPAaBEHCTBO, CHUMMETPHI0O W Tomodue ¢uryp,
NapaJuIeIbHOCTh M MEPIICHANKYIISIPHOCTH MPSIMBIX B OKPYKaIOLIeM MUPE

11

YMeHue ornepupoBaTh MOHATUSIMU: JUIMHA, PACCTOSHHE, Yroji (BeIMYMHA
yrila, CHHYC ¥ KOCHHYC yTJIa TPEYroJbHUKA), TJIOMIA b, YMECHUE OLICHUBATh
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIIEM MUPE; YMEHHE IPUMEHSITh
dbopMyIIBI IEpUMETpa U TUIOMIATH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
IJIOMIA M Kpyra, o0beMa MPSIMOYTOJIBHOTO IMapajuiesienuIieia; yYMEHHE
MPUMEHSATh NPU3HAKKA PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, Teopemy Iludaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUMI, ITOIIAAEH

12

YMenne  u3zo0paxkarb  IUIOCKHE  (QUTYpl W HUX  KOMOWHAIIUH,
NPOCTPAHCTBEHHBIE (QUTYpBl OT PYKH, C TOMOIIBIO  YEepPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCaHHIO

13

YMeHue ornepupoBaTh MOHATHUSMU: MPSMOYTOJibHAsi CUCTEMa KOOPAMHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEACHUE BEKTOpa Ha
YUCJIO, CKaJISIPHOE TMPOU3BEACHUE BEKTOPOB; YMEHHUE HCIOJb30BaTh
BEKTOpbI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHUs 3a/ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U peanbHON KU3HU

14

YMeHue onepupoBaTh NOHATUSAMH: CTOJOUKOBBIE U KPYTOBBIE AUArpPaMMBbl,
TaOIHIIBI, cpesiHee apu(MeTHIecKoe, MeinaHa, Hauboblee 1 HauMEHbIIIee
3HaYeHHs,  pa3Max  4YHCIOBOrOo  Habopa,  yMEHHME  H3BJCKaTbh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATH HHPOPMALIUIO, TIPEACTABICHHYIO B
Ta0NMIIaX ¥ Ha AMarpaMmax, OTPaKaroIlyl0 CBOWCTBA W XapaKTEPUCTHKU
peasbHBIX MPOIECCOB W SBJICHUH; yMEHHE pacllO3HaBaTh W3MEHYHBHIC
BEJINYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh TOHATUSMU: CIYYalHBIA OMBIT  (CIy4YailHBIN
OKCIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (dJMEMEHTapHBIM  HCXON)
CIIy4aifHOTO OIbITa, CIy4yalfHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHUE
HaxOJIUTh BEPOSITHOCTH CIIy4YailHbIX COOBITHIA B OMBITAXC
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU COOBITHSIMH; YMEHHUE peliaTh 3aJauu
METOJIOM OpraHH30BaHHOIO Tmiepedopa M C HCIOJIb30BAHMEM IIpaBHIIA
YMHOXXEHUS; YMEHHE OLCHHBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
SIBJICHUH, TIOHUMAaTh POJb NPAKTUYECKH JOCTOBEPHBIX M MAJOBEPOSITHBIX
COOBITHII B OKpYXKalOIleM MHpPE U B JKU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCET U €ro
POJIBIO B MACCOBBIX SIBICHUSAX

16

YMeHue BbIOMpATh MOIXOASIINN U3y4eHHBIH METOJ JJISl PEUIeHUs 3a]lauu,
IPUBOJIUTH NPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IMpHUpPOAE U
JKU3HU, paclo3HaBaTh IPOSIBICHUE 3aKOHOB MaTEMaTHUKU B MCKYCCTBE,
ONMCHIBATh OT/AEJIbHBIE BBIIAIOIIMECS pPE3YyJbTaThl, MOJIYYEHHBIE B XOJE
pPa3BUTHA MaTEeMaTHKU KaK HayKH, IPUBOJIUTH IPUMEPHI MATEMATHYECKUX
OTKPBITUIA U UX aBTOPOB B OTEUECTBEHHOM M BCEMUPHOUN UCTOPHUH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucnia v BBIYUCICHUS
11 Hatypanbuble u nensie yncina. [Ipu3Haky 1eIMMOCTH 1ENIbIX YHCEeT
12 OOBIKHOBEHHBIE M JECSATUYHBIE IPOOH, MPOLEHTHI, OECKOHEYHBIE MEPHOAUYECKHE
apobu
13 PanmonaneHbie uncna. ApudMeTHnuecKre oneparyu ¢ paiuoHaTbHBIMU YUCIIAMH
14 JleiicTButenbHbIC Yncia. ApudMeTHdecKue onepamnny ¢ AeHCTBUTEILHBIMUA YHCIAMU
15 HpHGHHméHUHHe BBIYHCIICHHU S, IPaBUJIA OKPYTJICHUS, IPUKHUIKA U OIICHKA pe3yibTaTa
BBIYHUCIICHUI
2 AnreOpandeckue BoIpaKEHUS
2.1 BykBeHHbBIE BBIpaXKEHHSI (BBIPAKEHUS C IEPEMEHHBIMH )
99 Crenenb ¢ nenbiM nokazareneM. CTeneHb ¢ pallMoOHaNIbHBIM Moka3zaTteneM. CBOMCTBa
' CTENEHN
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmerndeckuii KOpeHb HaTypaJbHOH crerneHu. JleiicTBusac apudmernueckuMu
' KOPHSIMH HAaTypaJbHOU CTENEHU
3 VYpaBHEHHS 1 HEPABCHCTBA
3.1 Iensie u 1poOHO-panoHaIbHbIE YpaBHEeHUs. CUCTEMBI U COBOKYITHOCTH YPaBHCHUI
3.9 ensle u papoOHO-panMoHanmbHBIE HepaBeHCTBA. CHCTEMBI H  COBOKYITHOCTH
' HEPaBCHCTB
3.3 Pemrenne TekCcTOBBIX 3amMay
4 UucnoBbie IOCTIEI0BATEIBHOCTH
4.1 ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH
4.2 Apudmerndeckast 1 reoMeTprueckas nmporpeccuu. opmyina CI0KHBIX TPOIICHTOB
5 OyHKIIUA
Oynk1us, cnocoObl 3aganus GyHkuun. ['paduk Gyakmuu. OOIacTh onpeaeneHus u
51 MHOKeCTBO 3HaueHui ¢yHkuuu. Hynu gynkuuu. [IpomexyTku 3HaKOMOCTOSHCTBA.
o [IpoMexyTKM MOHOTOHHOCTH (YHKIMHU. MaKCHMyMbl W MHUHUMYMbl (QYHKIUU.
Haubonbiiee u HanMeHbllee 3HaUeHHe QYHKINN Ha IPOMEKYTKE
6 KoopauHaTsl Ha MPSMO# U TIIOCKOCTH
6.1 Koopaunatraas npsimast
6.2 JlexapTOBBI KOOPAMHATHI HA TIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK




7.3 MHOroyroiabHIUKu
7.4 OKpY>XHOCTh U KPYT'
7.5 N3mepenne reoMeTpuIecKuX BETUIHH
7.6 BekTopsl Ha T10CKOCTH
8 BeposTHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunatopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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