MUWHHUCTEPCTBO MPOCBEIIEHUA POCCUHMCKOM ®EJEPAIIUU
MunucTepcTBO 00111er0 ¥ MPOodeCcCHOHATIBLHOT0 00pa3oBanusi PocToBckoii ods1acTu
MyHununajabHoe o0pa3oBaHue «A30BCKHUIl paiion» PocToBcKoil 001acTH
MBOY 3aiimo-Oo0pbiBckass COL A3oBckoro paiiona

PACCMOTPEHO COT'JIACOBAHO YTBEPXJIEHO
IIpencenarens MC 3amecturens aupekropa no YBP Hupexkrop MBOY 3aiimo-
O6psiBckoit COIL A3oBckoro
O.H. JIutBuneHko O.H. JIutBuHeHnko paiioHa
[TpoTokomn Ne 1 [Tpotokom Ne 1
oT «31» aBrycra 2026 . oT «31» aBrycra 2026 1. T.A. I'pubkoBa

[Ipuka3z Ne 88
oT «31» aBrycra 2026 1.

PABOYAS TIPOTPAMMA
(ID 12043756)

yueOHoro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOr0 aHAJIM3a.
Yriy0seHHbI YPOBEHb
115t ooyuaromuxest 10 — 11 kiaccos

ces1o 3aiimo-O0psIB 2026



INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTANbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIUICHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOopas (OpMyJIUpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKiaJlbIBacT
OCHOBY Ul YCIIEUIHOI'O OBJAJCHUS 3aKOHAMU (U3UKHU, XUMUHU, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX JI JalbHEHIIEro oOpa3oBaHHs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLUMSIMHU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAECT
YMEHUE HaxXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBaTh
YTBEPXKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXAaTh JEAYKTHUBHO, HMCIOIb30BATh
0000IlIeHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUYECKOE MBILUICHHE.

B xone uzyuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalin3a» OO0ydYarollyecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJEH PEAbHBIX CHUTyaluH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pELIeHMH,  3HaKOMSTCSI C  IpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VYyeOHblii Kypc 00J1aZaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOLIUMN
(GbOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEATEeIbHOCTH, TpeOyloled MNpOAOKUTEIbHON KOHIICHTpPAIllMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 34 IOJYYEHHBIN
pe3ysbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJlM3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yweOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIM3a» BBIIEJIEHBI CIEIYIOIIUE COAECPKATENbHO-METOAUYECKUE TUHUM: «YHucna
U BBIYUCIICHUS», «DyHKINUU U TpaduKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTE€MaTU4YeCcKOro aHainu3a», «MHO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOyudeHHusi Ha ypOBHE CPEIHEro 00Iero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
Jpyr JIpyra U IOCTENEHHO HACHIAsICh HOBBIMM TEMaMU U paszzienamu. J[aHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPATUBHBIM, IIOCKOJIBKY OOBbEeIuHSET B cede



COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIeNI0BaTeNIbHO (popMupyeTcs u
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIh pPEeabHOM
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE TPU U3YYCHUU y4eOHOTO Kypca, IS
peIlIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MeTOAUYECKass JTUHUA «YUucina ¥ BBIYMCICHUS» 3aBeplIacT
(dbopMUpOBaHNE HABBIKOB MCIOIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpeqHero o0uiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHPOBAHHIO  HAaBBIKOB
palMOHATIbHBIX BBIYMCICHUM, BKJIIOYAIOMIMX B C€0sl MCIOJB30BAaHUE PA3IMYHBIX
dbopM 3ammcu 4ymcna, yMEHHUE JAeNaTh NPUKHUJKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIIMMCSI MHOXKECTBAa HATypalbHBIX, IENbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cCIenu(UYecKue 3amaud M OMNEpaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, 0ocoOble CBOICTBa
palMoHaNbHBIX M HUpPPalMOHATbHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pAacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX MPUMEHEHUS ISl PEIlieHUsl pa3IM4HbIX 3ajad
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKHU KaK HayKH U €€ poJH B
NOCTPOCHUU MOJIEJEeH peaJlbHOr0 MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKPETH3aIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peajN3yeTcs Ha MPOTSHKECHUH BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3amad. B
pesynbprare oOydJaromuecss OBIAAEBAIOT PAa3jMYHBIMA METOJAAMH  PEIICHUS
paloHaNIbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
colepkamx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIIaJIHBIX
3a]a4 W 3aJ]a4 Ha HaXOXKJIEHHE HauOOJBIIMX M HaMMEHBUINX 3HAYCHUH (PyHKUIHUU.
JanHast copep:karenbHasi JIMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€rtel 1o  (opmyrnam, mpeoOpa3oBaHus  PaLUOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPHUUECKHX BBIPAKECHHM, a TaKkKe BBIPAXKEHUH,
COJEpIKaINX CTEMEeHU U JIorapudMbl. braromaps H3ydeHHIO anreOpandecKoro
MaTepuaga TPOUCXOAWT  JajbHEWIIee pa3BUTHE  aNTOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS O0ydarommxcs, (GOpMHUPYIOTCS HaBBIKH JIETyKTHBHBIX
paccyxaeHmid, pabOTBl ¢  CHMBOJBHBIMH  (QoOpMamMH,  TPEICTABICHHS



3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemnaraeT d(PQGEeKTUBHBIE HWHCTPYMEHTHI JUIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]a4, HArJsiTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepkarenpbHO-MeTOAMYEeCKass JWHUAA «DyHKIMA W TpaduKm» TECHO
MeperyieTaeTcss ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEN0BATEIIBHOCTh U3YUCHUsI MaTtepruana. M3yueHne cTeneHHou,
MOKa3aTeNIbHOM, JTIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YUeOHBIX
MPEAMETOB U PEATBbHOM KU3HHU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK U C pEHICHHWEeM YpaBHEHMI U HepaBeHCTB. [Ipum 3TOM OoIbllIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEKITY
pa3IMYHBIMU BEJIIMYUHAMU, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JIMHUN HalleJIeH Ha pa3BUTUE YMEHUMN
U HaBBIKOB, IMO3BOJISIIOIIUX BBhIpaXXaTh 3aBUCUMOCTH MEXJy BEJIMUYMHAMHU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi u cioBecHO. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

ConepxarenbHas nuHusl «Hayana maremMaTHYecKOro aHalau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYTr Kak MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYITHBIX OOYYarolmMMCs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTh CTPOHUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiTh WX HauOOJIbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi coaep:kaTelbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOCHUSI MATEMATHYECKUX MOJENIEd pPEalbHbIX CUTyaluu,
MO3BOJIIET HAXOAWTh HAWIy4Ylllee pEIIeHUEe B MPUKIAAHBIX, B TOM YHCIIE
COIIMATTbHO-D)KOHOMUYECKHX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMabHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIILJIEHUS, (POPMHUPOBAHUIO YMEHUN paclio3HaBaTh MPOSBICHUS
3aKOHOB MaT€MaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOyuaroniuecs y3HaAIT O
BBIJIAIONINXCSI pe3yJibTaTaX, IMOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTeabHO-MeToANYecKast JIMHUS «MHOXKECTBa U JIOTHKa» BKIIIOYAET B
ceOs1 DIIEMEHTHI TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTUKHU. TeopeTHKO-
MHOKECTBEHHBIE TTPEACTABICHUS POHU3BIBAIOT BECHh KYypPC IIKOJIBHON MaTEMATHKU
U TIpeiaraloT HauOoJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIOMIMA BCE Pa3ieiibl
MaTeMaTUKU W €€ NPWIOKEHHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHUE
JUCLUUIUIMHBL U WX HPWIOKEHHS B eauHoe 1uenoe. [loatoMy BaxkHO JaTh
BO3MOXKHOCTh OOydYarmieMycs TMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MAaT€MAaTUKHU W UCIOJIb30BATHh €ro ISl BBIPAKEHUSI CBOMX MBICIICH.
JApyruM BaXXHbIM @IPU3HAKOM MAaTEMATUKW KAaK HAayKd CJEAYyeT IpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OMpPeACIEHHBIM
MpaBWJaM  MOCTPOEHHUS  JI0KA3aTeJIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMu



MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET pa3BUTHUIO JIOTMUECKOTO MBIIIICHUS
00yUaroIuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKIIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yuebHOM Kkypce «AnreOpa © Hadajga MaTEMaTHYECKOTO aHAJIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJEIUPOBAHUSA, KOTOPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTyalluli, HCCIENOBaHUS OSTUX MOJENEH ¢ MOMOUIbIO ammapara anreOpbl |
MaTeMaTUYECKOTO0 aHajau3a, WUHTEPHpPETAlMy IMOJIYyYEHHBIX pE3yJbTaTroB. Takue
3a/1aHUS BILUIETEHBI B KaXK/IbIN U3 pa3AesioB IPOrpaMMBbl, TOCKOJIbKY BECh MAaTEpUAII
y4eOHOro Kypca HIMPOKO HMCIIOJIb3yeTCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pEelIEHHH  peaJbHBIX  NPAKTHUECKUX  3a7ad  oOydaroliuecs  pa3BUBAIOT
HaAOJII0JaTEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJIOTHIO, 00001aTh M KOHKPETU3UPOBaTh  MpoOJeMy.
JesarenbHOoCcTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS MNPUKIAIHBIX 3a4a4
OpraHu3yeTcs B MPOLIecCce U3yUEHUs BCeX TeM y4eOHOTo Kypca « AnreOpa u Hadasna
MaTEMaTUYECKOIO aHAIN3ay.

Ha wu3ydenune yueOHOro Kkypca «AnreOpa M Havajla MaTeMaTHYECKOrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COJEPKXAHUE OBYYEHUA
10 KIIACC

Yuciia ¥ BIYMCICHUS

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoandeckue npodu. Ilpumenenue npobeil W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHple 4nciia. PanMOHAIBbHBIE W UPPALMOHAIBHBIE YHUCIA.
ApudmeTrnueckue  omepanuu ¢ JCUCTBUTEIBHBIMH  YHCIaMd.  MoJynb
JNEHCTBUTENLHOTO YKciaa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCIECHUS, TpaBUIia
OKpPYTJICHUs], IPUKUIKA U OLIEHKA PE3yJIbTaTa BbIYMCICHUMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBaHue
NOJXOAIIEeH (OPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NPEICTaBIICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOWCTBA.

CreneHp C palMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJibHbIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTAaHI'E€HC YUCIIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHMS W ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METO/Ibl PEHICHUS LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIO4JIEH C ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTEIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peleHns
VppalMOHaIbHbIX YPAaBHECHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHU.

[IpeoOpa3zoBanHue BhIpaXXEHH, COAEPIKAITUX JTOTapru(MBI.

Jlorapudmuueckue YpaBHEHMUS. OcCHOBHBIE METO/IbI peLIeHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.
Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUsS, IPUMECHEHHUE ONPEICIUTENS Uil PEILICHMS
CUCTEMBl JIMHEWHBIX YpaBHEHHU. PelleHne NpuKIagHBIX 3a1ad C IOMOILBIO



CUCTEMBbl JIMHEWHBIX ypaBHeHUH. VccienoBaHue MOCTPOEHHOM MOJEIN C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyalMd C IMOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMU M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HH.

DOYyHKIUHN U TPAPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komnosumms Qynkiuii. I'paduk  yHkuu. DineMmeHTapHble Mpeodpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIE QpyHKIMU. [lepuonnyeckue
bynkuun. IIpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (PYHKUMU. DIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-Ol CTENEHH KakK (YyHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHBIM [TOKA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpurosHomeTpruyeckass OKPYKHOCTb, OIIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKINNA YUCITIOBOTO apTyMEHTA.

OyHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoOIleccaX | SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajIm3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKON WUHIYKIHWU. MoHOTOHHBIE u OTpaHUYCHHBIC
nocyenoBaTeabHOCTH. McTOprsi BOSHMKHOBEHUS MAaTeMAaTHMYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccuu. beckoneyHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
IIPOIrpeCCUHU. JIMHENHBIA U SKCIIOHEHIMAIBHBIN pOCT. Yucno e. Popmyiia ClI0KHBIX
npoueHTOB. Mcronb30BaHWE MPOTPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIATHOTO XapaKTepa.

HemnpepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkiuid. CBoiicTBa (GYHKIIMHA HEMPEPHIBHBIX Ha OTpe3ke. MeTon
MHTEPBAJIOB ISl pEIICHHUs HEepaBeHCTB. l[IpuMeHeHue CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 petieHus 3aaay.

[lepBas u BTOpast npousBoaHble GyHKIMK. OnpeneneHue, reOMeTPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUY.

[IpousBoanbie  3nemeHTapHbIX  (QyHKuud.  IIpousBomHass ~ CyMMBbl,
MPOU3BEJEHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.



MHoKecTBa U JIOTHKA

MHOx€eCTBO, oOmepanuyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpamMmsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
OMMCAHUS PEaJbHBIX MPOIECCOB U SBJICHUHN, MPU PEUICHUU 33Jad U3 JPYrux
y4eOHBIX MPEIMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPAaBHEHHSI.

11 KIIACC

Yuciaa v BIYMCICHUA

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, airoputMa EBkinuaa 1uist pereHus
3a/1a4 B LEJBIX YUCIIAX.

KomnnekcHble umcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKue Onepalnud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHHMEe KOMIUIEKCHBIX YHCEJI Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myapa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTb YpPaBHEHHWW W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHbIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PELICHHS] CUCTEM W COBOKYITHOCTEH palMOHAJIBHBIX,
UPPALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHUIA.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C ApAMETPaMHU.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTell HayKu WU peaibHOU
YKU3HU, UHTEPIPETALMS MOTYyUYEHHBIX PE3yIbTaTOB.

DyHKIUHN U TPaPUKH

I'padpux kommosunuu GyHkuuil. ['eomerpuueckue 00pa3bl ypaBHEHUU H
HEpaBEHCTB Ha KOOPJIAWHATHOM TUIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

['padmyeckue mMeTOABl pelleHUsT ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpPbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ady U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a



[IpumMeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
SKCTpeMyMmbl.  HaxoxkzaeHue  HauOONBIIETO W HAWMEHBIIEro  3HAYCHUU
HEIPEPHIBHON (QYHKIIMU HA OTPE3KE.

[IpumeHeHne TPOM3BOAHOM JUISl HAXOXKIACHHUS HAWIYYIIEro PEIICHUs B
NPUKIIAIHBIX 3a/1a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJIION MK TpauKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBOoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoxIeHus epBOOOPa3HbIX.

WNnTerpain. ['eomeTpuueckuu CMBICJI WHTErpala. Brruncnenne
onpenenéHHoro uaTerpana o gopmyne Hetorona-Jleionua.

[IpumeHnenue uHTErpana s HAXOXKACHHUS IUIOMIANCH IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsl pemenuit auddepeHuanbHBIX ypaBHEeHUH. MartemaTudeckoe
MOJICJIMPOBAHUE PEAIbHBIX IPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHECHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GyHKIMUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTusAX, cdepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUM, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnveckoro BOCIUTAHUA:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHWUE IIEHHOCTH TPYIOIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYacCTHUIO B PEILIEHUU TPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAPABICHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:



c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE IrI00ATIBHOTO XapaKkTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMAaTHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karollel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHUMaHUE
MaTeMaTHYECKOM HayKHd Kak c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOW KyJIbTYypOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEIBCKYIO JEATEIBbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

ITo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OINpeJENeHHs MOHATUNA, YCTAHABIMBATh CYLIECTBEHHBIN NMPU3HAK KiacCU(UKAIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIpUHUMATh,  (GOpPMYyJIHMpPOBaTh U  MPeoOpa3oBBIBATH  CY)KJEHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JaHHBIX, HAONIONEHUSAX U YTBEPXKICHUSX, MpEAsaraTb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIHHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, TPUBOUTH PUMEPHI U
KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKACHHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ajaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITOJIB30BaTh BOIPOCHI KAaK MCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
110 YCTAHOBJIEHHIO OCOOEHHOCTEN MaTEMaTUYECKOTO 0OBEKTa, SIBJIICHUS, IIPoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXLy 00bEKTAMH, SBJICHUSAMHU, IIPOLIECCAMU;



CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBLABUIATH
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanmeii:

BBISIBJIATH JeUIUTHl HHPOPMAIUH, JAaHHBIX, HEOOXOAUMBIX JUIS OTBETAa Ha
BOIIPOC U JJIs PEILLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3TUYHBIX BHIIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WLUTIOCTPUPOBATH TpapuuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIE JeiCTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMu OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B
YCTHBIX M THChMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/auu,
KOMMEHTHPOBATh MOJIYUYCHHBIN pe3yJibTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI I10 CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelraeMoi 3ajadyd, BBICKA3bIBaTh HICH, HAICJICHHBIE Ha IOHUCK
pEILIeHUS, COIOCTAaBISATh CBOM CYXACHUS C CYXICHUSMU JAPYTUX YYaCTHUKOB
Jrajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3WIIMK, B KOPPEKTHOH (opme
(bopMyIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIIATh PE3YJIbTAThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, MCCIIeI0BaHuUsI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATH (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MIpEe3CHTAIMN U OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHbIe yHUBeEpCAJbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCO0 pelIeHus C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHBIN HHTEJJICKT:

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPLIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJbTATOB, BIAAECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTeMaTUYECKOHM 3a4a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a7a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OILICHWBATh COOTBETCTBUE Pe3ysIbTaTa eI U YCIOBUSAM, OOBACHITH PUIHHBI
JTOCTIDKCHUSI WU HEIOCTHKCHUST PE3YJIhTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThl mTpu pemeHnH Y4YeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIBI PpadoOT, JOTOBapUBATHCSA, OOCYXIATh TpOIECC M pe3ylabTaT paboTHl,
000011aTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, 0OMEH MHEHHH,
«MO3TOBbIE IITYpPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJIEHAMU KOMAaH/bI, OIICHUBATh
KaueCcTBO CBOEr0 BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHUCTBHSI.

HPEAMETHBIE PE3YJIbTATDBI

K koniry obOyuenuss B 10 kjacce 0OydyarOIIMICAd MOJYYUT CIICAYIOIIHNE
IIPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHAIU3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMU: PAIMOHATIBHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, MPOLEHTHI, HPPALMOHATIBLHOE YHUCIO, MHOXECTBA
pPaLMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOAYJIb ACHCTBUTEILHOTO YUCIIA,

OPUMEHATHh JpOOM W MPOLEHTHl JJIs pPEIIECHUs MPUKIAJHBIX 3a1ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, TPUKUIKY U
OLICHKY Pe3yJbTaTa BbIYNCICHUN;

CBOOOJIHO OMNEpUpOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BATh MOAXOIALTYI0 (POPMY 3alUCH JEHCTBUTEIBHBIX YUCEI JIJIsl PeIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypajbHOM
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PAIIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(M UwKcHa, AECATHUYHBIE W
HaTypaJibHbIE JIOTApUDMBIL;

cBOOOIHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC
YUCIJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aQPKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEpaBeHCTBA:

cBOOOHO OTNEPUPOBATh MOHATHUAMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;



OPUMEHATHh pPA3JIMYHBIE METOJbl PEIICHUS pPALUOHAIBHBIX U JpOOHO-
paUMOHAIBHBIX ypPaBHEHWH, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OIEpPUPOBATH IMOHATUAMH: MHOTOYIEH OT OJHOW MNEPEMEHHO,
MHOTOUJIEH C IenbMH Kod(h(uUIMeHTaMH, KOPHM MHOTOYJICHa, IPUMEHATH
JIeJIEHME MHOTOWIEHA HA MHOTOYIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CBOOO/IHO ONEpUPOBATH TOHATUSMHU: CHCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpulla, ONpPENENUTENb MaTpHULbl 2 X 2 U €ro TEeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpeAenuTens 2 X 2 Juisl BBIYMCIEHUS €ro 3HaueHus,
IPUMEHATh ONPEIACIUTENN JUIsl PELICHUS CUCTEMBl JIMHEHHBIX ypPAaBHEHUH,
MOJICJINPOBATh PEAJIBHBIE CUTYallU! C IIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl U OIPEACIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl INpeoOpa3oBaHMS
BBIPAKEHU;

BBIIIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COAEPKAIMX CTENEHH C
palMOHAIBHBIM MTOKA3aTeNeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHANbHbBIE, MOKAa3aTEeJbHbIE U
Jorapu(pMHUUEcKre ypaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIBHBIX
NIEPEXOJ0B MIIM OCYILECTBIISAS IPOBEPKY KOPHEW;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (GOpMYJIIbl JUIsl TpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHMI;

CcBOOOZIHO ONEpUpoBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HeoOXxoaumble  (OPMYJNbI Il PELIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIDAKEHUS, YpaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCIIOIB30BAHUEM alllapaTa anreopsbl.

DYyHKIUHN U TPAPUKU:

CBOOOJHO ONEpUPOBaTh MOHIATUAMU: (DYHKIIMS, COCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpatHble (QYyHKIUU, KoMmmo3uius GyHKIUHA, rpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC MTpeoOpa3oBanus rpadukoB (PyHKITHI;

CBOOOIHO OIEpPUPOBATh MOHATUSAMU: 00JACTh OMPEACICHUS U MHOKECTBO
3HaYeHUHN QyHKINUU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OMEpPUPOBATh TMOHATHSAMH: UETHBIE M HEUYETHBIE (DYHKUUH,
nepuoanyeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMBbI U
MUHUMYMbl (PyHKLIMH, HaumOoJblllee M HaUMEHblIee 3HAaueHUue (yHKIUU Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKLMS C HAaTypajlbHBIM U
LENbIM [OKa3aTeiaeM, IrpapuK CTENEHHOW (YHKIMM C HATypaJbHbIM U LEIbIM



nokasaresnemM, rpa@uk KOpHs n-oil CTENEeHHW Kak (PyHKIHMHU OOpaTHOW CTENEHU C
HaATYpaJbHBIM ITOKa3aTeleM;

ONEepUPOBATh TOHATUSAMU: JHHEHHAs, KBaJpaTUUHas U APOOHO-IHHEWHas
(GyHKIIUH, BBITIOIHATH 3JIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOCHUE UX TPapUKOB;

cBOOOZIHO OMEpHUPOBATh MOHATHSAMH: IOKa3aTeabHas M JorapudmMuyeckas
GyHKIIMM, UX CBOMCTBA M TpadUKH, HCIONB30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHU;

CBOOO/IHO ONEPUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpe/ieNIeHNE TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpapuku (yHKUUH Ui MCCIEAOBAaHUS IPOLIECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIPAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BEIMUMHAMU;

Hauaja mareMaTH4eCKOr0 aHAJIM3A:

cBOOOZIHO ONEPUPOBATHh TMOHATHUAMHU: apuPMmeThyecKkas W TeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIAsi TeOMETPUUECKas MPOTrpecCcusi, TUHEHHBIA U
HKCMOHEHIIUATIBLHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCTIONB30BaTh MPOTPECCUU ISl PEIICHUS pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa,

cBOOOIHO OMEPUPOBATH MOHATUSAMHU: TTOCIEOBATEILHOCTD, CITIOCOOBI 3aTaHUS
NOCJIeI0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTeMaTHYEeCKOro aHajiM3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOIHO OIEpPUpPOBaTh TMOHATHUSIMU: HENpEPbIBHbIE (DPYHKUMU, TOUYKHU
paspsiBa rpaduka GyHKIIMN, aCUMIITOTHI Tpaduka GyHKINH;

cBOOOIHO OIEpUpOBaTh MOHATHEM: (YHKIUsS, HENpepbIBHAs Ha OTpE3KE,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI 7S pEIeHMs 3a/1a4;

CBOOOMHO OMNEpPHpOBaTh TMOHSATUSIMHU: TIEpBas W BTOpas MPOU3BOIHBIC
byHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIYUCTISATH MMPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (hYyHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUI MU (PU3MYECKUN CMBICT MPOU3BOJHOM ISt
pelIeHus 3aad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpUpOBaTh  MOHATUSIMU:  MHOXKECTBO, OMNEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar st OMUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PEIICHUHN 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHATUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOI0 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHHUS U HEPABEHCTBA.



K xonHimy obOyuenus B 11 kiacce oOydwaromuiicss MHOJIYYUT CIEIyIOIINE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anrebpa 1 Hayajia MaTEMaTHYECKOTO aHaIn3ay:

Yucia ¥ BIYMCJICHUSA:

CBOOOJHO ONEpUpPOBATh MOHATUAMH: HATypaJIbHOE M LEJIOE YHCIIO,
MHOKECTBA HATypaJbHBIX M LEJIBIX YUCEN, UCIIOJIB30BaTh NPU3HAKU JIEIUMOCTU
uensix ynucen, HOJ[ u HOK narypanbHbIX yncen 11 peieHus 3a1ad, IpUMEHSITh
anroput™ EBknnna;

CcBOOOIHO ONEpUpOBaTh IOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBAaTh
HaTypaJIbHbIEC YMCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

CBOOO/IHO ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOH (hopMe, BBIMIOJIHATH apu(METUUECKUE ONEepaly ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
Jorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C T[OMOUIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEM TMpH pEUIEHUUd TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOOIHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble  (OpPMyJbI Ul  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATHIMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIBHBIX, [IOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palOHAJIbHBIE, VppalMOHaJIbHBIE, ITOKa3aTeIbHBIE,
gorapupMUYECKe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coJieprKallie MOYJIN U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJI PElIeHHs] YPAaBHEHUN U HEPaBEHCTB, a
TaKXe 3a/1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPDAXXECHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM armmapara anreopsl,
WHTEPIIPETUPOBATH ITOJTYyYECHHBIM PE3yJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTHh TpaduKH KOMMIO3UIMU (YHKIUI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTb TIEOMETPUYECKHE 00pa3bl YypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOIHO  ONEpUpOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPUUECKHUX

byHKIIHIA;,



OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIENOBAHUS PEaJIbHBIX
IIPOLIECCOB.

Havana maTreMaTH4ecKOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIIEeN0BaHMs (DYHKIIMHM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HauOoJbllIee U HAaMMEHbIIIee 3HaAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTpPE3KE;

UCIIOJIb30BaTh IPOU3BOJHYIO JUIs HAaXOXKJIEHUS HAWIydllIero pelIeHHs B
OPUKJIAJHBIX, B TOM 4HCI€ COLHAIbHO-)KOHOMHYECKHX, 3ajayax, i
OIpPENIENICHUS] CKOPOCTH U YCKOPEHHUsS Ipolecca, 3aJaHHOro (QopMyJiol uiH
rpadukom;

CBOOOIHO ONEpUPOBAaTh MOHATUSMHU: IE€PBOOOpa3Has, OIpeneIEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HbIE AIIEMEHTAapHbIX (YHKUMH M BBIYHUCIATH
uHTerpai no gopmyie Herotona-Jlelonuna;

HAXOJUTh IJIOLIAAHN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOILIBIO UHTETPaa;

UMETh TMPEACTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU Ha MpUMEpPE
cocTaBJIeHUs TU(]PPepeHIINAIbHBIX YPAaBHEHU;

pemaTth MPUKIAAHbIE 33a4l, B TOM YHUCJIE COIUAIbHO-3KOHOMUYECKOIO H
(bu3MYEeCcKOro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM K n duekTpoHHbIE (LM (POBbLIE)
n/n nporpamMMbl Beero OHTPOJIbHEIE PAKTHUCCKHE | 5ha30BaTenbHbIE peCypPCbI
padoTbI padoThbl
MHOXECTBO 1€CTBUTEIIBHBIX YHCEIL.
1 Morotuenst. PalHOHATLHEIE YpABHCHHS 1 24 1 https:/m.eds00.r/HAK SBOWSG
HepaBeHCTBA. CHCTEMbI TUHEHHBIX
YpaBHEHUI
2 Dynxupm 1 rpaduicn. Crenennas Qynius 12 1 https://m.edsoo.ru/D7Q8LO6HI1S
C LIEJIBIM [10Ka3aTeIeM
3 APHpMETHHECKIH KOPCHb N-Of CTENCHH. 15 1 https://m.edsoo.ru/L3V7E4LSM
HppaimoHaibHbIC YPAaBHCHUS
4 [TokazarensHast pynkius. [lokasarensHbie 10 1 https://m.eds0o.rw/FOI4Y 559U
ypaBHEHUs
5 JlorapuumutccKas QyHKINA. 18 1 https://m.edsoo.ru/N7HOF2B5C
Jlorapudmudeckue ypaBHEHUS
6 TpHroHOMETPHYECKHE BHPDKCHHS o 22 1 https://m.edsoo.ru/K7E4S705L
YPaBHCHHS
7 ITocnenoBaTeaIbHOCTH U IPOrPECCUH 10 1 https://m.edso0.ru/V7QIM3S31
8 HenpepriBable pynkiuu. [IponsBoanas 20 1 https://m.edsoo.ru/M4N9R7U9B
9 HOBTOP cHue, 0000meHHe, CHCTeMaTH3aINA 5 2 https://m.edsoo.ru/H9R3J3V5Z
3HAHUU
BIIIEE KOJIMYECTBO YA
OBl OJI CTBO HACOB 110 136 10 0

[NPOT'PAMME



https://m.edsoo.ru/H4K5B0W8G
https://m.edsoo.ru/D7Q8L6H1S
https://m.edsoo.ru/L3V7E4L5M
https://m.edsoo.ru/F9I4Y5S9U
https://m.edsoo.ru/N7H0F2B5C
https://m.edsoo.ru/K7E4S7O5L
https://m.edsoo.ru/V7Q9M3S3I
https://m.edsoo.ru/M4N9R7U9B
https://m.edsoo.ru/H9R3J3V5Z

11 KJIACC

KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM K n JaekTpoHHbIe (HU(POBHIE)
n/n nporpamMMbl Beero OHTPOJIbHEIE PAKTHUCCKHE | 5ha30BaTebHbIE pecypCh
padoThI padoThI
1 Hcenezosanue pyskimii ¢ nomoubio 22 1 https://m. eds00.ru/J8O4F4A4N
IIPOU3BOIHOM
2 [TepBooOpasHasi 1 HHTETpa 12 1 https://m.edsoo.ru/A701VEN6B
3 I'paguiut TpHroHOMETpHYECKUX yHKIIM. 14 1 https://m.edsoo.ru/Z3Z5B800S
TpuronomeTpuueckre HEPaBeHCTBA
4 VppaluonaikHbie, NOKasaTeibHpe i 24 1 https://m.eds00.ru/O5X0F9SSI
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHble yucna 10 1 https://m.edsoo.ru/G8D3L1V9O
6 HarypanbHblie U 11€51bI€ Yncia 10 1 https://m.edsoo.ru/ISRSI3WI1I
Cucremsl parmoOHaIbHBIX,
7 HMPPALMOHAIIBHBIX II0KA3aTEIbHbIX U 12 1 https://m.edsoo.ru/HSK217Y9P
Jorapu(MUUECKUX YpaBHEHUI
8 3ajauu ¢ napameTpamu 16 1 https://m.edsoo.ru/VOF6U4J90
9 HOBTOP eHHe, 0000IeHKe, CHCTeMaTH3AIHA 16 2 https://m.edsoo.ru/E7S8LOGIK
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0

[NPOTPAMME



https://m.edsoo.ru/J8O4F4A4N
https://m.edsoo.ru/A7O1V8N6B
https://m.edsoo.ru/Z3Z5B8O0S
https://m.edsoo.ru/O5X0F9S5I
https://m.edsoo.ru/G8D3L1V9O
https://m.edsoo.ru/I5R5I3W1I
https://m.edsoo.ru/H5K2I7Y9P
https://m.edsoo.ru/V0F6U4J9O
https://m.edsoo.ru/E7S8L0G9K




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsinuecTBO 4acoB
Ne Tema vDOKA K n Hara JIeKTPOHHBbIE U(PPOBHIE
n/n yp Beero OHTPOJIbHBIE PAKTHYUCCKHE | pyavvennst | 06pasoBaTelbHbIE PeCypPChI
padoThbI padoThbI
1 MHosKecTBO, OnepanH UH a 1 https://m.edsoo.ru/POX8P2G6S
MHOKE€CTBAMHU U X CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1 https://m.edsoo.ru/P2W3Q9S5B
[IpuMeHeHne TeOpEeTHKO-
3 MHO>KE€CTBEHHOI'0 arnmapara Jjis 1 https://m.edsoo.ru/Y5X8U309G
pelieHus 3a1a4
PannonansHbIC YKCIIA.
4 OOBIKHOBCHHRIC 1 JCCATHUHbIC 1 https://m.edsoo.ru/USO201E8M
JpOOH, IPOLIEHTHI, OECKOHCYHBIC
MIEPUOIMYECKHIE TPOOH
PannonansHbIC YKCIIA.
5 OOBIKHOBCHHRIE M JCCATHUHbIC 1 https://m.edsoo.ru/D1X9K81L.4B
JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE
MIEPUOTMYECKHE TPOOH
6 Ipuvenennue 1pobeit u npoueHTos 1 https://m.edsoo.ru/D5U2X2C40
JUTSL peIlIeHUs PUKJIATHBIX 3a/1a4
7 HpHMeHeHHe Hp06eH . HpOHeHTOB 1 https://m.edsoo.ru/NZJ4ZOLlU
JUTSL peIICHUs PUKJIAIHBIX 3a/1a4
JleficTBUTENIbHBIEC YHCIIA.
8 Panmonancunie u 1 https://m.edsoo.ru/USYIR5C5V
HUPpALMOHATILHBIE YHCIIa
9 Avaq)MeTquCKHe orieparii ¢ 1 https://m.edsoo.ru/U70O8KS5P3C
JIEUCTBUTEIILHBIMH YHCIIAMHU
10 Monys %GHCTBHTGHLHOFO e 1 https://m.eds00.ru/G6T811D9U
1 €r0 CBOMCTBaA
11 [TpubnuxEHHBIC BEIYUCICHUS, 1 https://m.edsoo.ru/KOZ3IN6RIR



https://m.edsoo.ru/P0X8P2G6S
https://m.edsoo.ru/P2W3Q9S5B
https://m.edsoo.ru/Y5X8U3O9G
https://m.edsoo.ru/U5O2O1E8M
https://m.edsoo.ru/D1X9K8L4B
https://m.edsoo.ru/D5U2X2C4O
https://m.edsoo.ru/N2J4Z0L1U
https://m.edsoo.ru/U8Y9R5C5V
https://m.edsoo.ru/U7O8K5P3C
https://m.edsoo.ru/G6T8I1D9U
https://m.edsoo.ru/K0Z3N6R9R

IIpaBujIa OKPYIJICHUS], IPUKUIKA U
OLICHKA PE3YJIbTATA BBIYUCICHUI

12

OCHOBHBIE METO/IbI pELICHUS
LENbIX U APOOHO-PalMOHATBHBIX
YPaBHEHUM U HEPABEHCTB

https://m.edsoo.ru/R5S8Q5T8M

13

OcHOBHBIE METO/IbI PEILICHUS
HENBIX U APOOHO-PAMOHATEHBIX
ypaBHEHU U HEPABEHCTB

https://m.edsoo.ru/N6R2W7S4L

14

OCHOBHBIE METO/IbI pELICHUS
LENbIX U APOOHO-PALMOHATBHBIX
YpPaBHEHUH U HEPABEHCTB

https://m.edsoo.ru/WOE0Q9B4F

15

MHorouieHsl OT OJHON
nepemMeHHoi. Jlenenue
MHOTO4JICHA HA MHOT'OYJIEH C
ocratkoM. Teopema besy

https://m.edsoo.ru/T4C7JON5Q

16

MHOTOYJICHBI C IEeITBIMA
koadpunmentamu. Teopema
Buera

https://m.edsoo.ru/H9Y109K3S

17

Pemenue cucrem nMHENHBIX
YpaBHEHUU

https://m.edsoo.ru/H1 Z4L6X0W

18

Pemrenue cucteM TMHEHHBIX
YpPaBHEHUU

https://m.edsoo.ru/T1B6D5SU2N

19

Marpuna cuctemMsl JTUHENHBIX
ypaBHeHUl. Onpenenurenb
MaTpHLbl 2X2, €ero
T€OMETPUYECKUI CMBICT U
CBOWCTRBA; BRIYUCICHHUE €r0
3HAYECHUS

https://m.edsoo.ru/J3P6L5Z4V

20

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHUM CMBICT U
CBOICTBA; BBIYMCIIEHUE ETO
3HauEHUs

https://m.edsoo.ru/L2H2I8J8G



https://m.edsoo.ru/R5S8Q5T8M
https://m.edsoo.ru/N6R2W7S4L
https://m.edsoo.ru/W0E0Q9B4F
https://m.edsoo.ru/T4C7J0N5Q
https://m.edsoo.ru/H9Y1O9K3S
https://m.edsoo.ru/H1Z4L6X0W
https://m.edsoo.ru/T1B6D5U2N
https://m.edsoo.ru/J3P6L5Z4V
https://m.edsoo.ru/L2H2I8J8G

21

[TpumeneHue onpeaenuTeNs s
pelIeHUsI CUCTEMBI JINHEUHBIX
ypaBHEHUU

https://m.edsoo.ru/E7C4F601T

22

Perenue nmpukiaaHbIxX 3a71a4 ¢
MTOMOIIIbIO CUCTEMBI JINHEUHBIX
ypaBHEHUU

https://m.edsoo.ru/N4C401N2W

23

Pewenne npukiiagHeIxX 3a1a4 ¢
IIOMOUIBbIO CUCTEMBI JINHEHHBIX
YpaBHEHUU

https://m.edsoo.ru/B4B5W6C5H

24

KonrpomnsHas padora:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHeHUI"

https://m.edsoo.ru/H6D1L7H7T

25

OyHKIHS, CITOCOOBI 3aTaHUS
bynkun. Bzaumuo obpaTHbie
¢ynkumu. Komnosunus ¢hyHKmi

https://m.edsoo.ru/K6L1J3A2G

26

I'padux GpyHKIMN. DIeMEeHTapHbIE
npeoOpa3zoBanus rpaduKoB
byHKIHHA

https://m.edsoo.ru/ASQ8V7EIM

27

OO6nacth onpeneneHus u
MHO>KECTBO 3HaUE€HUH (QYHKIIH.
Hymu ¢pynkuuu. [TpomexyTku
3HAaK OCTOSIHCTBA

https://m.edsoo.ru/V9K374D47

28

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuoanueckue GyHKINU.
[IpomexxyTKM MOHOTOHHOCTH
byHKIMHA

https://m.edsoo.ru/R8Q205Y5T

29

MakcuMyMbl I MUHUMYMBI
¢byuxun. Hanbomnsiiee u
HalMEHbIIIee 3HaYeHne (PyHKIUU
Ha MPOMEXYTKE

https://m.edsoo.ru/MON7Y812G

30

JInnelinas, kBagpaTu4dHas U
JNpoOHO-TMHENHHas PyHKIIUH

https://m.edsoo.ru/VOE1D7H6M



https://m.edsoo.ru/E7C4F6O1T
https://m.edsoo.ru/N4C4O1N2W
https://m.edsoo.ru/B4B5W6C5H
https://m.edsoo.ru/H6D1L7H7T
https://m.edsoo.ru/K6L1J3A2G
https://m.edsoo.ru/A5Q8V7E1M
https://m.edsoo.ru/V9K3Z4D4Z
https://m.edsoo.ru/R8Q2O5Y5T
https://m.edsoo.ru/M0N7Y8I2G
https://m.edsoo.ru/V0E1D7H6M

31

DeMeHTapHOe HCCIECA0BAHNUE U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIMA

https://m.edsoo.ru/EOG6Q5ATH

32

DeMeHTapHOe HCCIECA0BAHNUE U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIMA

https://m.edsoo.ru/H9ASNED6U

33

CreneHs C 1eNIbIM II0KA3aTEIEM.
bunom Herotona

https://m.edsoo.ru/T4G1F6E7T

34

Crenens ¢ 1eIbIM II0Ka3aTeIEM.
bunom Herorona

https://m.edsoo.ru/H8I4T5F2L

35

Crenennast GyHKIUS C
HATypaJbHbIM U LIEJIBIM
nokazarenieM. E€ cBolicTBa u

rpaduk

https://m.edsoo.ru/U3K6Y1B3G

36

Kontponbnas pabota: "Crenennas
¢ynkuus. E€ cBolicTBa u rpaduk"

https://m.edsoo.ru/Y2H3MOY 1T

37

Apudmernueckuit KOpeHb
HaTypaJIbHON CTEIIEHU U €r0
CBOMCTBA

https://m.edsoo.ru/W4I10S2M5F

38

Apudmerndeckuit KOpeHb
HaTypaJIbHON CTEIIEHU U €r0
CBOMCTBA

https://m.edsoo.ru/R5SB4W2A2W

39

[TpeobpazoBaHust YHCIOBBIX
BBIPXECHHI, COJIepIKaIINX
CTCIICHU U KOPpHHU

https://m.edsoo.ru/I7F9E7COF

40

[IpeoOpazoBaHUs YUCIOBBIX
BBIPKEHUM, COAEepKaLIUX
CTETNEHU U KOPHHU

https://m.edsoo.ru/S6Q3Z4A0A

41

[IpeoOpazoBaHUs YUCIOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTEIIEHU U KOPHHU

https://m.edsoo.ru/A0X3S8Q8W

42

HppauroHanbHbIE YpaBHEHMUS.

https://m.edsoo.ru/A7T8G9XO01



https://m.edsoo.ru/E0G6Q5A7H
https://m.edsoo.ru/H9A5N8D6U
https://m.edsoo.ru/T4G1F6E7T
https://m.edsoo.ru/H8I4T5F2L
https://m.edsoo.ru/U3K6Y1B3G
https://m.edsoo.ru/Y2H3M0Y1T
https://m.edsoo.ru/W4I0S2M5F
https://m.edsoo.ru/R5B4W2A2W
https://m.edsoo.ru/I7F9E7C0F
https://m.edsoo.ru/S6Q3Z4A0A
https://m.edsoo.ru/A0X3S8Q8W
https://m.edsoo.ru/A7T8G9X0I

OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIBHBIX YPaBHEHUN

43

HppanuonaibHble ypaBHEHMUS.
OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIIBLHBIX YPaBHEHUN

https://m.edsoo.ru/P6N6Z9VER

44

HppanmonanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATILHBIX YPaBHEHHI

https://m.edsoo.ru/L9L1G1J71

45

PaBHOCHIBHEBIE nepexoanl B
pELICHUHN UpPALMOHATBHBIX
YpaBHEHUU

https://m.edsoo.ru/V1G7S2L8E

46

PaBHOCHIBHEBIE epexoanl B
pELICHUH UpPALMOHATBHBIX
YpaBHEHUU

https://m.edsoo.ru/GOD3V7H3G

47

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELICHUHU UPPALMOHATBHBIX
YpaBHEHUU

https://m.edsoo.ru/VIX2U1A6R

48

PaBHOCHIBHEBIE nepexoanl B
pPELIEHUU UPPALMOHATIBHBIX
YpaBHEHUU

https://m.edsoo.ru/M5SPOK4L0H

49

CaotlicTBa U rpauK KOpHS n-oi
CTETEeHU KaK (YHKLUU 0OpaTHOMN
CTETICHU C HATYPaJIbHBIM
nokasaresieM

https://m.edsoo.ru/FOF4M1V2]

50

CaoticTBa U rpaguK KOpHS n-oi
CTETIEeHU KaK (yHKLIUU 0OpaTHOMH
CTETICHU C HATYPaJIbHBIM
nokasaresem

https://m.edsoo.ru/P4H4G7EQU

51

KonTtponbHas pabdora: "CpolicTBa
U TpaduK KOPHS N-Oi CTEMEeHH.
WppannonaibHble ypaBHEHHS"

https://m.edsoo.ru/S4L4W3Y5R

52

Crenens ¢ pallMOHAIBHBIM

https://m.edsoo.ru/O7U716 M9E



https://m.edsoo.ru/P6N6Z9V8R
https://m.edsoo.ru/L9L1G1J7I
https://m.edsoo.ru/V1G7S2L8E
https://m.edsoo.ru/G0D3V7H3G
https://m.edsoo.ru/V1X2U1A6R
https://m.edsoo.ru/M5P0K4L0H
https://m.edsoo.ru/F0F4M1V2J
https://m.edsoo.ru/P4H4G7E0U
https://m.edsoo.ru/S4L4W3Y5R
https://m.edsoo.ru/O7U7I6M9E

IoKa3arejieM 1 €€ CBOMCTBA

53

CreneHsb ¢ pallMOHaIbLHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

https://m.edsoo.ru/RON5SV1A8V

54

CreneHs ¢ paliMOHaIbHBIM
IOKa3aTeJIEM U €€ CBOUMCTBA

https://m.edsoo.ru/D1G9T5X4A

55

[TokazarenbHas GyHKIMS, €€
CBOWCTBA U TpaduK

https://m.edsoo.ru/N7K9X3D&T

56

Hcnonb3oBanue rpaduka
GYHKIUY 1S peIIeHUS
YpaBHEHUU

https://m.edsoo.ru/E2W2R0OMOD

57

Hcnons3oBanue rpaduka
GYHKIUY JUIS pEIICHHUS
ypaBHEHUU

https://m.edsoo.ru/K7UQASQ2H

58

[Toka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/BI PEILICHUS
IIOKa3aTeJIbHBIX YPABHEHHU

https://m.edsoo.ru/HIW108AOQOF

59

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/BI PELLICHUS
IIOKa3aTeJIbHBIX YPABHEHHU

https://m.edsoo.ru/SOD5SHS5N21

60

ITokazaTenbHbIE YpaBHCHUA.
OcHOBHEBIC MCTOBI pCHICHUA
IMOKa3aTCIBbHBIX ypaBHeHI/II\/’I

https://m.edsoo.ru/A1R9U6L.90

61

KonTponbHnas padora:
"TToka3zarenbHas QyHKIMA.
IToka3aTenbHble ypaBHEHUA"

https://m.edsoo.ru/U4U216K7C

62

Jlorapudm uucmna. CBoiicTBa
aorapudpma

https://m.edsoo.ru/R3IH3P7Z5W

63

Jlorapudm uucmna. CBoiicTBa
norapudma

https://m.edsoo.ru/X4RIXOW6K

64

Jlorapugm umncna. CoiicTBa
norapupma

https://m.edsoo.ru/D7J3Y8P2H

65

I[eC}ITI/I‘-IHBIe " HaTYPaJIbHBIC

https://m.edsoo.ru/N0O6D3C8Z



https://m.edsoo.ru/R0N5V1A8V
https://m.edsoo.ru/D1G9T5X4A
https://m.edsoo.ru/N7K9X3D8T
https://m.edsoo.ru/E2W2R0M0D
https://m.edsoo.ru/K7U0A5Q2H
https://m.edsoo.ru/H1W1O8A0F
https://m.edsoo.ru/S0D5H5N2I
https://m.edsoo.ru/A1R9U6L9O
https://m.edsoo.ru/U4U2I6K7C
https://m.edsoo.ru/R3H3P7Z5W
https://m.edsoo.ru/X4R9X0W6K
https://m.edsoo.ru/D7J3Y8P2H
https://m.edsoo.ru/N0O6D3C8Z

JorapuMbl

66

JlecsiTHYHBIE U HaTYpaJbHbIE
Jorapupmbl

https://m.edsoo.ru/M0Y405A9B

67

[IpeoOpa3zoBanue BhIpaKEHUH,
CoJIepKaIINX JIOTapu(pMbI

https://m.edsoo.ru/W5C5L0J9]

68

[IpeoOpa3zoBanue BhIpaKEHUH,
coJIepKaIINX JIOTapu(pMbI

https://m.edso0o.ru/T8O6U9V6X

69

[Ipeobpa3zoBanue BhIpaXeHUH,
CoJIepKaIIX JIoTapu(Mbl

https://m.edsoo.ru/O4J3K5L7G

70

Jlorapudmmueckas GpyHKIus, eé
CBOMCTBa M rpaduk

https://m.edsoo.ru/V1B5J7P6R

71

Jlorapudmmueckas GpyHKIus, eé
CBOMCTBa M rpaduK

https://m.edsoo.ru/K7C7X5S31

72

Hcnonb3oBanue rpapuka
(GyHKIMY 1715 pelIeHust
ypaBHEHUU

https://m.edsoo.ru/Z6A2Z6SOF

73

Hcnons3oBanue rpaduka
GYHKITUY TS peIIeHUS
YpaBHEHUU

https://m.edsoo.ru/I3N1N6A1P

74

Jlorapugmuueckue ypaBHEHUs.
OcHOBHBIE METOIbI PELLICHUS
JorapupMHUUECKUX YpaBHEHUI

https://m.edsoo.ru/C3A5D7A4F

75

Jlorapugmuueckue ypaBHEHUs.
OcHOBHBIE METOIbI PELLICHUS
JOrapupMHUECKUX YpaBHEHUI

https://m.edsoo.ru/I4A0Z22Y 60

76

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX YpaBHEHUI

https://m.edsoo.ru/H6M2C1L4C

77

PasHOCHIBHEBIE nepexoanl B
pelIeHnH JTorapuHMUIECKUX
YpaBHEHUU

https://m.edsoo.ru/Z2C9V6C4AN

78

PaBHOCUIIBHEIE Nepexoanl B

https://m.edsoo.ru/ESC1K2X7B



https://m.edsoo.ru/M0Y4O5A9B
https://m.edsoo.ru/W5C5L0J9J
https://m.edsoo.ru/T8O6U9V6X
https://m.edsoo.ru/O4J3K5L7G
https://m.edsoo.ru/V1B5J7P6R
https://m.edsoo.ru/K7C7X5S3I
https://m.edsoo.ru/Z6A2Z6S0F
https://m.edsoo.ru/I3N1N6A1P
https://m.edsoo.ru/C3A5D7A4F
https://m.edsoo.ru/I4A0Z2Y6O
https://m.edsoo.ru/H6M2C1L4C
https://m.edsoo.ru/Z2C9V6C4N
https://m.edsoo.ru/E8C1K2X7B

pelIeHuu JorapupMUIEcKuX
YpaBHEHUU

79

KonTtponsHas pabora:
"Jlorapudmudeckas GyHKIIHS.
Jlorapugmuueckue ypaBHeHUs "

https://m.edsoo.ru/X2F1R6F9R

80

CuHnyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCJIOBOT'O apTyMEHTa

https://m.edsoo.ru/H51612F27

81

CuHnyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOT'O apTyMEHTa

https://m.edsoo.ru/W8U1V3Y6L

82

ApKCUHYC, apKKOCHUHYC U
ApKTaHT'€HC YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/PIM6W90Q20

83

ApKCUHYC, apKKOCUHYC U
ApKTaHI'€HC YUCJIOBOTO apryMeHTa

https://m.edsoo.ru/X3P6U9ISK

84

Tpuronomerpuueckas
OKPYXHOCTb, OIIPENIEIICHHUE
TPUTOHOMETPHUYECKUX (YHKIIUN
YHUCJIOBOT'O apryMEHTa

https://m.edsoo.ru/OIN9F4B7T

85

Tpuronomerpuueckas
OKPYHOCTb, OIpe/IeJICHHE
TPUTOHOMETPUUYECKUX (QYHKIUN
YHCIJIOBOI'O apryMeHTa

https://m.edsoo.ru/SOBOF105L

86

OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyJIbI

https://m.edsoo.ru/L7A0K3Z7T

87

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyJIbI

https://m.edsoo.ru/SOC3A6P9Z

88

OCHOBHbBIE TPUTOHOMETPUYECKUE
bopmybl

https://m.edsoo.ru/T9L9J6LIR

89

OCHOBHbBIE TPUTOHOMETPUYECKUE
dbopMyIIbI

https://m.edsoo.ru/K9A8H6J9Z

90

[IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN

https://m.edsoo.ru/X9Q8I7N6B

91

[IpeobpazoBanue

https://m.edsoo.ru/X4F819Q5T



https://m.edsoo.ru/X2F1R6F9R
https://m.edsoo.ru/H5I6I2F2Z
https://m.edsoo.ru/W8U1V3Y6L
https://m.edsoo.ru/P3M6W9Q2O
https://m.edsoo.ru/X3P6U9I8K
https://m.edsoo.ru/O1N9F4B7T
https://m.edsoo.ru/S0B0F1O5L
https://m.edsoo.ru/L7A0K3Z7T
https://m.edsoo.ru/S0C3A6P9Z
https://m.edsoo.ru/T9L9J6L9R
https://m.edsoo.ru/K9A8H6J9Z
https://m.edsoo.ru/X9Q8I7N6B
https://m.edsoo.ru/X4F8I9Q5T

TPUTOHOMETPUUECKUX BhIPAKEHUN

92 Ipeobpasoarme " https://m.edsoo.ru/A6JIN 118K
TPUTOHOMETPHUECKUX BBIPAKECHUN

93 [peodpasosare https://m.eds00.ru/O2L9S4M4]
TPUTOHOMETPUUECKUX BhIPAKEHUN T ]

94 Peruenue TpuroHoMeTpHeckix https://m.eds0o.ru/K2Y 6M4NIA
YpaBHEHHIA

95 Peruerne TpuronomeTprieckux https://m.edso0.r/I3UOQIF7X
ypaBHEHUH

96 Pemenne TpHrOHOMeTqueCKHX https://m.edsoo.ru/B8G5N7Y9A
ypaBHEHHUH

97 Pemenne TpHrOHOMeTqueCKHX https://m.edsoo.ru/E4M9U4CTM
ypaBHEHUH

98 Pemenue EpHrOHOMeTqueCKHX https://m.edsoo.1u/K3A9Q7T4Q
YpaBHCHHIA

99 Pemerme Tp MTOHOMCTPHHACCKUX https://m.edsoo.ru/M0A2I5M30
YpaBHCHHIA

100 Pewenne 1:p UTOHOMCTPHHCECKIX https://m.edsoo.ru/P3S5X4D1N
YpaBHCHHIA
KonTponbHnas padora:

101 Tpuronomerpuueckue https://m.edsoo.ru/UIWOW2P3H
BBIPAXKCHUS U
TPUTOHOMETPHUECKHE ypaBHEHUs"
ITocimenoBaTeabHOCTH, CLIOCOOBI

102 Sa/aHmi HOCHeﬂOBaTeHEHOCTeH' https://m.edsoo.ru/UIQ9W3H4E
Metox MmaTeMaTHUeCKOM
WHIYKITAN
MOHOTOHHBIE ¥ OTPAaHUYCHHBIE

103 nocieaoBaTenbHoCTH. VIcTopus https://m.edsoo.ru/I11U4M3U1Q
aHann3a 0ECKOHEYHO MajbIX

104 Apudmerraeckast mporpeccus https://m.edsoo.ru/HSG9X6EOK

105 ['eomeTpuueckas nporpeccust https://m.edsoo.ru/S7TROL1J8J



https://m.edsoo.ru/A6J1N1I8K
https://m.edsoo.ru/O2L9S4M4J
https://m.edsoo.ru/K2Y6M4N9A
https://m.edsoo.ru/I3U0Q9F7X
https://m.edsoo.ru/B8G5N7Y9A
https://m.edsoo.ru/E4M9U4C7M
https://m.edsoo.ru/K3A9Q7T4Q
https://m.edsoo.ru/M0A2I5M3O
https://m.edsoo.ru/P3S5X4D1N
https://m.edsoo.ru/U9W0W2P3H
https://m.edsoo.ru/U1Q9W3H4E
https://m.edsoo.ru/I1U4M3U1Q
https://m.edsoo.ru/H5G9X6E0K
https://m.edsoo.ru/S7R0L1J8J

beckoneuHno yObIBarommas

106 https://m.edsoo.ru/I8J1UT7I0A
reOMETPUYECKasl MPOrpeccus

107 Cymma 6eCKOHeI{ HO y6rBaromei https://m.edsoo.ru/T3TOV6KS5V
T€OMETPUUYECKON MTPOTPECCUU
JIMHEeWHBI U SKCIOHSCHIIMAIbHBIN

108 poct. Hucio e. @opmyJia CIOKHBIX https://m.edsoo.ru/E6E2B9K 17
MIPOLICHTOB
JIMHEeNHBII U YKCIOHESHIINAIbHBIN

109 poct. Yucno e. @opMyiia CIOKHBIX https://m.edsoo.rw/T1IM4W6U4AN
MIPOIICHTOB
Hcrnonp30BaHKUEe MPOTPECCUU IS

110 peleHus peasIbHbIX 3a1a4 https://m.edsoo.ru/Y6U4F209W
MIPUKJIAHOTO XapaKkTepa
KonTtponsnas pabora:

111 "ITocnenoBaTeIbLHOCTH U https://m.edsoo.ru/R1IF6U9J90
nporpeccun’

112 HenupepBIBHBIe (yHKUHM 1 HX https://m.eds00.ru/O6GOQIN3C
CBOIiCTBa

113 Touxa paspersa. AEHMHTOTH https://m.edsoo.ru/P7B3T3K2W
rpaduKoB PyHKIIHI

114 CBolicTBa (yHKIHA HEIPEPHIBHBX https://m.edsoo.ru/E3A4J3B3T
Ha OTpE3Ke

115 CBolicTBa (yHKIHA HEIPEPHIBHBX https://m.eds00.ru/T8J5G6LEM
Ha OTpE3Ke

116 MeTon unTepsaos A pemeHus https://m.edsoo.ru/A1Q0Q9J1Y
HEPaBEHCTB

117 Meton uHTepBaNOB Al PeLICHMS https://m.edsoo.ru/I2A1EOW4Z
HEPaBEHCTB

118 MeTon unTepBatoB A pemeHus https://m.eds00.ru/S5L.2G6A 1N
HEPaBEHCTB

119 Ipimenenue cBoHCTB https://m.edsoo.ru/V9G7L1E1J

HENpepbIBHBIX QYHKIMHA 1151



https://m.edsoo.ru/I8J1U7I0A
https://m.edsoo.ru/T3T0V6K5V
https://m.edsoo.ru/E6E2B9K1Z
https://m.edsoo.ru/T1M4W6U4N
https://m.edsoo.ru/Y6U4F2O9W
https://m.edsoo.ru/R1F6U9J9O
https://m.edsoo.ru/O6G0Q1N3C
https://m.edsoo.ru/P7B3T3K2W
https://m.edsoo.ru/E3A4J3B3T
https://m.edsoo.ru/T8J5G6L8M
https://m.edsoo.ru/A1Q0Q9J1Y
https://m.edsoo.ru/I2A1E0W4Z
https://m.edsoo.ru/S5L2G6A1N
https://m.edsoo.ru/V9G7L1E1J

pPEUIICHUSA 3ada4

120

[IprumeHeHue CBOMCTB
HENPEPBIBHBIX (PYHKIIHIA IS
pelieHus 3a1au

https://m.edsoo.ru/S9V4ESN6E

121

[TepBast 1 BTOpasi mpoOU3BOAHBIE
byHKIHMHA

https://m.edsoo.ru/C3B7M4G9C

122

Omnpenenenue, reOMETPUIECKUI
CMBICTI ITPOU3BOJHOM

https://m.edsoo.ru/I4D1T3B0Y

123

Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOAHOMN

https://m.edsoo.ru/JOV3ID5K5R

124

YpaBHeHUE KacaTeJIbHOM K
rpaduky QyHKIHH

https://m.edsoo.ru/Z5B1F4L7P

125

YpaBHeHUE KacaTeJIbHOM K
rpaduky QyHKIHH

https://m.edsoo.ru/USD8NS5PIK

126

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIUI

https://m.edsoo.ru/G2J4D3N7B

127

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIHHA

https://m.edsoo.ru/1I605U3U7X

128

[Ipon3BoiHasA CyMMBI,
IIPOU3BENIEHUS, YaCTHOTO U
KOMIO3UIIMHU (PYHKIIHH

https://m.edsoo.ru/L3Q9U9S9X

129

[Ipon3BoiHasA CyMMBI,
IIPOU3BENIEHUS, YaCTHOTO U
KOMIO3UIIMHU (PYHKIIMH

https://m.edsoo.ru/M3D2HI9F6L

130

[IpousBonHas CyMMBl,
MIPOU3BEICHUS, YaCTHOTO U
KOMITO3UIIUH (PYHKITHIA

https://m.edsoo.ru/P7GOU6U3P

131

KonTtponbHas pabora:
"[IponsBogHas"

https://m.edsoo.ru/TOW6X2C7S

132

[ToBTOpeHnue, 06001IeHNE,
CUCTEeMAaTH3aIs 3HAHWI:
"VYpaBHeHus"

https://m.edsoo.ru/G8X3FO0SON



https://m.edsoo.ru/S9V4E5N6E
https://m.edsoo.ru/C3B7M4G9C
https://m.edsoo.ru/I4D1T3B0Y
https://m.edsoo.ru/J0V3D5K5R
https://m.edsoo.ru/Z5B1F4L7P
https://m.edsoo.ru/U8D8N5P9K
https://m.edsoo.ru/G2J4D3N7B
https://m.edsoo.ru/I6O5U3U7X
https://m.edsoo.ru/L3Q9U9S9X
https://m.edsoo.ru/M3D2H9F6L
https://m.edsoo.ru/P7G0U6U3P
https://m.edsoo.ru/T0W6X2C7S
https://m.edsoo.ru/G8X3F0S9N

[ToBTOpEHmE, 0600IICHNE,

133 CHCTEMAaTU3aLMs 3HAHUI: 1 https://m.edso00.ru/X3D4V0X7C
"®yHkuun"
134 HroroBast KoHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/X6YS19Z2W
135 Hroroas KOHTpoJIbHAS paboTa 1 1 https://m.edso0.ru/JOD7J5XOF
136 HosTopene, 0606meHI:,Ie’ 1 https://m.edsoo.ru/Z3N5H5S9Y
CUCTEMAaTH3AIIVsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://m.edsoo.ru/X3D4V0X7C
https://m.edsoo.ru/X6Y5I9Z2W
https://m.edsoo.ru/J0D7J5X0F
https://m.edsoo.ru/Z3N5H5S9Y

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

[IprumeHeHnue nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

https://m.edsoo.ru/D4G4E0QON

[IpuMeHeHne npon3BOIHOM K
UCCIIeI0BaHUIO (PYHKIUI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

https://m.edsoo.ru/S1A9Z10Q8E

[IprMeHeHne nNpon3BOIHOM K
UCclIeIoBaHMIO (PyHKIUH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

https://m.edsoo.ru/W9V406S6Z

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

https://m.edsoo.ru/E4K3Q0H3D

[IprMeHeHne npon3BOIHON K
UCCleIoBaHMI0 (PyHKIUH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

https://m.edsoo.ru/P4P9P7H6A

[IprMeHeHne npon3BOIHON K
UCclieIoBaHMI0 (PyHKIUH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

https://m.edsoo.ru/H7P5C9U1S

Haxosxnenne HanGombIIero u
HaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (PYHKLIMHU HA
OTpe3Ke

https://m.edsoo.ru/U1K212W47Z

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (PYHKLIMHU HA
OTpe3Ke

https://m.edsoo.ru/E6H8S5K41

Haxoxnenne HanOoIbIIero u

https://m.edsoo.ru/R5Z7X0W9S



https://m.edsoo.ru/D4G4E0Q0N
https://m.edsoo.ru/S1A9Z1Q8E
https://m.edsoo.ru/W9V4O6S6Z
https://m.edsoo.ru/E4K3Q0H3D
https://m.edsoo.ru/P4P9P7H6A
https://m.edsoo.ru/H7P5C9U1S
https://m.edsoo.ru/U1K2I2W4Z
https://m.edsoo.ru/E6H8S5K4I
https://m.edsoo.ru/R5Z7X0W9S

HAMMEHBIIETO 3HAUCHHUS
HENpEepbIBHON (PYHKLIMHU HA
OTpe3Ke

10

Haxoxnenue Hanbonbiero u
HAUMEHBIIIETO 3HAYCHUS
HEenpepbrIBHON (QYHKIIUU HA
OTpE3Ke

https://m.edsoo.ru/Z0WSEQS3U

11

Haxoxnenve Hanbonbiero u
HAaWMEHBIIIETO 3HAYCHUS
HENpephIBHON (DYHKIIUU HA
OTpE3Ke

https://m.edsoo.ru/A2Y2Q5Y7W

12

Haxoxzaenue Haubombuiero u
HAUMEHBIIIETO 3HAYCHUS
HENpephIBHON (QYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/NOM1F5G7K

13

[IpuMeHeHne npon3BOHON s
HaXO0X/ICHNs HaWIy4IlEero
pelIeHys B IPUKJIaIHbIX 3aa4ax

https://m.edsoo.ru/U9DI9VINOQ

14

IIprMmeHeHne nporu3BOIHOMN ISt
HaXO0XJACHUS HAWTY4IIEro
pelIeHUs B IPUKJIAIHBIX 3a]1a4ax

https://m.edsoo.ru/S1L9V4A6S

15

[IpumeneHnre npou3BOIHON IS
oTpefieNieHus: CKOPOCTH U
YCKOPEHUS TIpoIiecca, 3aIaHHOTO
dbopmynoii umu rpadukom

https://m.edsoo.ru/G5M1V7B5P

16

[Ipumenenre npou3BOIHOM IS
OnpeAeseHus CKOPOCTH 1
YCKOpPEHHUS IPOLIECCA, 3aJaHHOTO
dbopmysoi wim rpagukoM

https://m.edsoo.ru/U314B6I8N

17

Komnosurus dhyHKIui

https://m.edsoo.ru/K4Z0D8IOW

18

Komnosunus ¢pyHkuumit

https://m.edsoo.ru/H5V7H3Y1U

19

Komnosumus ¢pyHKImit

https://m.edsoo.ru/POAIN9E2Z



https://m.edsoo.ru/Z0W5E0S3U
https://m.edsoo.ru/A2Y2Q5Y7W
https://m.edsoo.ru/N0M1F5G7K
https://m.edsoo.ru/U9D9V9N0Q
https://m.edsoo.ru/S1L9V4A6S
https://m.edsoo.ru/G5M1V7B5P
https://m.edsoo.ru/U3I4B6I8N
https://m.edsoo.ru/K4Z0D8I0W
https://m.edsoo.ru/H5V7H3Y1U
https://m.edsoo.ru/P0A1N9E2Z

20

['eomeTpuyeckue 06pasbl
YpPaBHEHUI HA KOOPJIUHATHOMN
IIJIOCKOCTH

https://m.edsoo.ru/KONSZ5LEM

21

['eomeTpuyeckue 06pa3bl
YpPaBHEHUI Ha KOOPJAUHATHOMN
IIJIOCKOCTH

https://m.edsoo.ru/Q7U3M8BS5I

22

KonTtponsHas pabora:
"UccnenoBanue GyHKIHMA C
MOMOIIBIO TPOU3BOAHON"

https://m.edsoo.ru/Z1V515Y0G

23

[TepBooOpasHasi, OCHOBHOE
CBOMCTBO EPBOOOPA3HBIX

https://m.edsoo.ru/G6P1P774C

24

[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX
¢yukuuid. [TpaBuiia HaXOXKACHUS
epBOOOPA3HBIX

https://m.edsoo.ru/G4P5E1L2S

25

[TepBooOpazHbIe JIeMEHTAPHbBIX
¢ynkuuii. [IpaBuna HaX0XKIEHUSI
NepPBOOOPA3HBIX

https://m.edsoo.ru/Q8M9D6DEM

26

Hurerpai. I'eomerpuyecknii
CMBICJI HHTErpajia

https://m.edsoo.ru/J7Z3W3T1H

27

Brruncnenue onpenenéHHOro
WHTEerpasa mno ¢popmyse
Herorona-Jleiioauna

https://m.eds00.ru/QIMIP2ISW

28

Breruncienue onpeaenéHHOro
UHTETpana no Gpopmymne
Herorona-Jleiioaumna

https://m.edsoo.ru/TIU9E4X8N

29

[Ipumenenne nHTErpaNa s
HaXOXKIECHU IIJIOMIAAeH MIOCKUX

¢uryp

https://m.edsoo.ru/TO9W1Z4M6J

30

[Ipumenenue unterpana s
HaXO0XKIEHUSI 00BLEMOB
T€OMETPUUECKHUX TEJ

https://m.edsoo.ru/R8JISE1F8P

31

[Ipumeps! pereHunit

https://m.edsoo.ru/UOD9U6J1E



https://m.edsoo.ru/K0N5Z5L8M
https://m.edsoo.ru/Q7U3M8B5I
https://m.edsoo.ru/Z1V5I5Y0G
https://m.edsoo.ru/G6P1P7Z4C
https://m.edsoo.ru/G4P5E1L2S
https://m.edsoo.ru/Q8M9D6D8M
https://m.edsoo.ru/J7Z3W3T1H
https://m.edsoo.ru/Q9M9P2I8W
https://m.edsoo.ru/T1U9E4X8N
https://m.edsoo.ru/T9W1Z4M6J
https://m.edsoo.ru/R8J8E1F8P
https://m.edsoo.ru/U0D9U6J1E

nudepeHIMATBHBIX YPaBHSHUH

32

[Ipumepsl penieHuii
Qg depeHIaIbHbIX ypaBHEHUN

https://m.edsoo.ru/A7ESL5H6G

33

MaremaTHuecKkoe MOJICITMPOBAHKE
peasbHBIX MPOIECCOB C MOMOIIBIO
nudepeHIMATbHBIX YPaBHSHUH

https://m.edsoo.ru/L8TILECT7U

34

KonTtponsHas pabora:
"[TepBooOpasHas 1 uHTETpan"

https://m.edsoo.ru/VIN6Z7D9F

35

Tpuronomerpuueckue GyHKIHH,
UX CBOWMCTBA M rpaduKu

https://m.edsoo.ru/M5T6Q1R6W

36

Tpuronomerpuueckue GyHKIHH,
UX CBOWCTBA M rpaduKu

https://m.edsoo.ru/ROO2VIHTT

37

Tpuronomerpuueckue GyHKIHH,
UX CBOWCTBA M rpaduKu

https://m.edsoo.ru/Q3Y7V4CS5L

38

Tpuronomerpuieckne GyHKINH,
UX CBOWCTBA U rpaduKu

https://m.edsoo.ru/R6047Z3D1Z

39

Tpuronomerpuyeckue QyHKIHH,
UX CBOWMCTBA U rpaduKu

https://m.edsoo.ru/Y3Q9I1F8K

40

OTt60p KOpHEH
TPUTOHOMETPUUYECKHX YPaBHEHUH
C TTOMOIIBIO
TPUTOHOMETPHUYECKON
OKPYXHOCTH

https://m.edsoo.ru/B0G4G3V3K

41

OTt60p KOpHEH
TPUTOHOMETPUUYECKHX YPaBHEHUH
C TTOMOIIIBIO
TPUTOHOMETPUUYECKON
OKPY>XHOCTH

https://m.edsoo.ru/COD3S5NOR

42

OT160p KOpHEH
TPUTOHOMETPHUYECKIX YPaBHEHUH
C IOMOILBIO
TPUTOHOMETPUYECKOM

https://m.edsoo.ru/U203R2E1A



https://m.edsoo.ru/A7E8L5H6G
https://m.edsoo.ru/L8T9L8C7U
https://m.edsoo.ru/V1N6Z7D9F
https://m.edsoo.ru/M5T6Q1R6W
https://m.edsoo.ru/R0O2V9H7T
https://m.edsoo.ru/Q3Y7V4C5L
https://m.edsoo.ru/R6O4Z3D1Z
https://m.edsoo.ru/Y3Q9I1F8K
https://m.edsoo.ru/B0G4G3V3K
https://m.edsoo.ru/C0D3S5N0R
https://m.edsoo.ru/U2O3R2E1A

OKPYXHOCTHU

Ot60p KOpHEH
TPUTOHOMETPUYECKHUX YpaBHEHUI

43 C IIOMOIIBIO https://m.edsoo.ru/C4P3C7B7H
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

44 Pemenne TpUroHoMeTpHHeCKuX https://m.edsoo.ru/R2BOX4R6W
HEPaBEHCTB

45 Pemenne TpuroHoMeTpHecKuX https://m.edsoo.ru/BOI9O0L5SA
HEpPaBEHCTB

46 Peenne TpuroHOMeTpHeCKHX https://m.edsoo0.1u/I2R3MIN 1IN
HEPaBEHCTB

47 Pemenne TpHroHOMETPHICCKHIX https://m.edsoo.ru/E7TR6N4R 1M
HEPaBEHCTB
KoHnTtponbhas pabora: "I'paduku

48 TPUTOHOMETPUYECKUX (DYHKIHMH. https://m.edsoo.ru/YSL6MI9T2I
Tpuronomerpuueckue
HepaBeHcTBa"

49 OCHOBHBIC METOEI PEIICHHA https://m.edso00.ru/Q4S7I5X7N
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIC METOEI PEIICHHA https://m.edsoo.ru/FOKO0Q9W2B
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIC METOEI PEIICHHA https://m.edsoo.ru/Z1C9E8D7S
MOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHEIE METOEI DEIICHHA https://m.edsoo.ru/S7P6D1HOV
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHEIE METOJIEI DEIICHHA https://m.edsoo.ru/V3Y3F1Q2F
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METOARI PEIICHHA https://m.eds00.ru/T3Z6W4U9X
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIC MCTO/IbI PEIICHHS https://m.edso00.ru/R4M0G4Y 6B

J'IOI‘apI/I(I)MI/I‘-IeCKI/IX HCPABCHCTB



https://m.edsoo.ru/C4P3C7B7H
https://m.edsoo.ru/R2B0X4R6W
https://m.edsoo.ru/B0I9O0L5A
https://m.edsoo.ru/I2R3M9N1N
https://m.edsoo.ru/E7R6N4R1M
https://m.edsoo.ru/Y8L6M9T2I
https://m.edsoo.ru/Q4S7I5X7N
https://m.edsoo.ru/F0K0Q9W2B
https://m.edsoo.ru/Z1C9E8D7S
https://m.edsoo.ru/S7P6D1H0V
https://m.edsoo.ru/V3Y3F1Q2F
https://m.edsoo.ru/T3Z6W4U9X
https://m.edsoo.ru/R4M0G4Y6B

OcCHOBHBIE MCTOJBI pCHICHUA

56 https://m.edsoo.ru/NSGOWSEBI1E
norapu(pMHUECKUX HEPABEHCTB

57 OCHOBHBIC MCTO/Ib! PEIICHHS https://m.edsoo.ru/W1J6H3Z4V
HUPpALMOHATIBLHBIX HEPABEHCTB

58 OCHOBHBIC MCTO/IbI PEIICHHS https://m.eds00.1u/L2A5K7S9C
HUPpALMOHATBLHBIX HEPABEHCTB

59 OCHOBHEIC METOJIEI DEIICHHA https://m.edsoo.ru/Z1TO0D3S3X
HUPpALMOHATBLHBIX HEPABCHCTB

60 OCHOBHEIC METONEI DEIICHHA https://m.eds00.ru/FOR8G7YIN
HUPpALMOHATLHBIX HEPABEHCTB

61 I'pagueckue meTos! pemel:,mﬂ https://m.edsoo.ru/S4D9JOYOH
HUPPALMOHATLHBIX YPaBHEHUHN

62 I'pagueckue meTos! pemel:,mﬂ https://m.edsoo.ru/H8BSMODIR
HPPALMOHATILHBIX YPaBHEHUHN

63 T'paduucckue meronpt pemers https://m.eds00.ru/F4G3F2HOW
MOKAa3aTeNbHBIX YPABHEHUN

64 T'pagrieckne METOEI pemeHuA https://m.edsoo.ru/AORIWSQ5Z
MOKa3aTeJIbHbIX HEPABEHCTB

65 T'paguecikue meToE! pemerI A https://m.edsoo.ru/U7X4F7Q4A
Jorapu()MHUECKUX YpaBHEHUH

66 I'paduraeckue MeTop! peweHs https://m.edsoo0.ru/P7TM9G8T9B
norapu(MUUECKIX HEPABEHCTB

67 I'paguieckue MeTOB pemeHns https://m.edsoo.ru/B2C2T3K2J
norapu(MUUECKIX HEPABEHCTB
I'paduueckue MeToBI peneHus

68 OKa3aTEIbLHBIX U https://m.eds00.ru/ROT609B6F
JorapupMHUUECKUX YpaBHEHUI
I'paduueckue MeToBI peneHus

69 OKa3aTEIbLHBIX U https://m.edsoo.ru/ESF3N4G6Q
norapu(pMHUECKUX YpaBHEHHHA

70 I'pagpurieckie METONIB! peleHn https://m.edsoo.ru/W8C2J6C5H

MNOKa3aTCIbHBIX U



https://m.edsoo.ru/N8G9W8B1E
https://m.edsoo.ru/W1J6H3Z4V
https://m.edsoo.ru/L2A5K7S9C
https://m.edsoo.ru/Z1T0D3S3X
https://m.edsoo.ru/F9R8G7Y9N
https://m.edsoo.ru/S4D9J0Y0H
https://m.edsoo.ru/H8B8M0D1R
https://m.edsoo.ru/F4G3F2H9W
https://m.edsoo.ru/A0R9W8Q5Z
https://m.edsoo.ru/U7X4F7Q4A
https://m.edsoo.ru/P7M9G8T9B
https://m.edsoo.ru/B2C2T3K2J
https://m.edsoo.ru/R0T6O9B6F
https://m.edsoo.ru/E8F3N4G6Q
https://m.edsoo.ru/W8C2J6C5H

Jorapu(pMUUECKUX HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKa3aTeJbHBIX U
Jorapu(pMUUECKUX HEPABEHCTB

https://m.edsoo.ru/B9J103M7K

72

KonTtponbHas pabora:
"HUppauroHaibHbIE,
IIOKa3aTeNbHbIE U
norapupMHuUECKHEe HepaBeHCTBRA"

https://m.edsoo.ru/H3H8K1L30

73

KowmruiekcHeie uncna.
Anrebpanueckas u
TpUrOHOMETpHUYecKast HOpMBI
3aMMCU KOMIUIEKCHOT'O YKcia

https://m.edsoo.ru/U3K1WS8RI1H

74

KoMrutekcHbIe YrcIa.
Anrebpanyeckas u
TPUTOHOMETpUYECKas GOpMbI
3aIUCH KOMIUIEKCHOTO YKCJIa

https://m.edsoo.ru/ZON3D2E6R

75

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU

https://m.edsoo.ru/UOR3T7P3N

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU

https://m.eds0o0.ru/J6Y6VIT4Q

77

N3obpaxeHue KOMITJIEKCHBIX
YHcell Ha KOOPAUHATHOM
TUIOCKOCTH

https://m.edsoo.ru/G3A1HIN2P

78

N300paskeHre KOMIUIEKCHBIX
yucen Ha KOOPAUHATHOM
IIJIOCKOCTH

https://m.edsoo.ru/L6J5SWOASM

79

®opmyna Myaspa. Kopau n-oit
CTENEHN U3 KOMIUIEKCHOTO YHCIIa

https://m.edsoo.ru/B7A7H2C1G

80

®opmyna Myaspa. Kopau n-oit
CTENEHN U3 KOMIUIEKCHOTO YHCIIa

https://m.edsoo.ru/S3IN4M7H8S

81

[IpumeHeHne KOMITIEKCHBIX
YHCell JAJIs peleHus] PU3NYECKUX

https://m.edsoo.ru/B2G9C7F9A



https://m.edsoo.ru/B9J1O3M7K
https://m.edsoo.ru/H3H8K1L3O
https://m.edsoo.ru/U3K1W8R1H
https://m.edsoo.ru/Z0N3D2E6R
https://m.edsoo.ru/U0R3T7P3N
https://m.edsoo.ru/J6Y6V9T4Q
https://m.edsoo.ru/G3A1H9N2P
https://m.edsoo.ru/L6J5W0A8M
https://m.edsoo.ru/B7A7H2C1G
https://m.edsoo.ru/S3N4M7H8S
https://m.edsoo.ru/B2G9C7F9A

U ITCOMETPHUUICCKUX 3aaa4d

82

KonTponbHas padora:
"KommrekcHbie uncia"

https://m.edsoo.ru/N9R7V6LOF

83

HaTypaJ'IBHBIe 1 LCJIBIC YHCIIa

https://m.edsoo.ru/V7T4W2X5X

84

Harypasibnble u 11em1bIe yucna

https://m.edsoo.ru/KOC7K3B9Y

85

[IpuMeHeHue npru3HaKkoB
JEJIMMOCTH LIETIBIX YUCEI

https://m.edsoo.ru/B4A1T9D4Q

86

[IpumeHeHne npru3HaKkoB
JEJIMMOCTH LIETIBIX YUCEI

https://m.edsoo.ru/ESI8F113G

87

[IpumeHeHne npru3HaKkoB
JenuMmocTH 1enbix yucelr: HOJ u
HOK

https://m.edsoo.ru/T3J8U4UST

88

[IpumeHeHne npru3HaKkoB
JenuMmocTH 1enbix yucelr: HOJ u
HOK

https://m.edsoo.ru/U2K4F2P2K

89

[TpuMmeHeHne NpU3HAKOB
JETUMOCTH LIENbIX YHCEIL:
OCTaTKH 110 MOIYJIO

https://m.edsoo.ru/C3U0V4B2M

90

[IpuMeHeHne npru3HaKoB
JEITUMOCTH LIEIIBIX YUCE:
OCTAaTKH 10 MOIYJIO

https://m.edsoo.ru/C313J6Y 11

91

[IpuMeHeHne npru3HaKoB
JETUMOCTH LIEIIBIX YUCE:
anroput™ EBKIMaa i peleHus
3a/1a4 B LEJIBIX YUCIIAX

https://m.edsoo.ru/KOFOL1D7Y

92

Kontponbnas pabora: "Teopus
HeNbIX yucen"”

https://m.edsoo.ru/P8T9OH7C5H

93

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIECTBUS

https://m.edsoo.ru/H6P6HIM41

94

CucremMa 1 COBOKYITHOCTh
ypaBHeHUl. PaBHOCHIIbHBIE

https://m.edsoo.ru/Z7S317Y1U



https://m.edsoo.ru/N9R7V6L0F
https://m.edsoo.ru/V7T4W2X5X
https://m.edsoo.ru/K0C7K3B9Y
https://m.edsoo.ru/B4A1T9D4Q
https://m.edsoo.ru/E5I8F1I3G
https://m.edsoo.ru/T3J8U4U5T
https://m.edsoo.ru/U2K4F2P2K
https://m.edsoo.ru/C3U0V4B2M
https://m.edsoo.ru/C3I3J6Y1I
https://m.edsoo.ru/K0F0L1D7Y
https://m.edsoo.ru/P8T9H7C5H
https://m.edsoo.ru/H6P6H9M4I
https://m.edsoo.ru/Z7S3I7Y1U

CHCTEMBI U CUCTEMBI-CIICACTBUS

95

OcHOBHBIE METOBI PEILICHUS
CHUCTEM U COBOKYIIHOCTEM
palMOHAIbHBIX YPABHEHHUN

https://m.edsoo.ru/M8J5B4S8H

96

OcHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEH
UPPALMOHAIBHBIX YPaBHEHUN

https://m.edsoo.ru/C3H216D5T

97

OcHOBHBIE METO/BI PEILICHUS
CHUCTEM U COBOKYIIHOCTEM
IIOKAa3aTeNbHbIX YPABHEHUN

https://m.edsoo.ru/I0Y6W4K3C

98

OcHOBHBIE METO/BI PEILICHUS
CHUCTEM U COBOKYIIHOCTEM
IIOKAa3aTeNbHbIX YPABHEHUN

https://m.edsoo.ru/S§W7K8Z8N

99

OCHOBHBIEC METO/IbI PEIICHUS
CHCTEM U COBOKYITHOCTEH
JOrapuPMHUECKUX YPaBHEHUI

https://m.edsoo.ru/O6C6S7T8K

100

OcHOBHBIE METO/BI PELLIEHUS
CHUCTEM U COBOKYIIHOCTEM
JorapupMHUUECKUX YpaBHEHUI

https://m.edsoo.ru/R3C9Z8U9E

101

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTEeMaTUYEeCKMX 3a/1a4 U 3a]a4
U3 PA3MUYHBIX 00JacTel HAyKU U
peanbHOM )KU3HU, HHTEPIPETALINS
MIOJIYYEHHBIX PE3YJILTATOB

https://m.edsoo.ru/D0J4M5J5Z

102

IIpuMeHeHne cucTeM K peIeHUI0
MaTeMaTUUYECKUX 3a7a4 U 3a7a4
U3 pa3IMyYHBIX o0iacTel HAyKH U
peaIbHOM JKNU3HU, MHTEPIIPETALIMS
MOJTyYEHHBIX Pe3yJIbTaTOB

https://m.edsoo.ru/D5S5L.8Z26D

103

IIpuMeHeHne HepaBEHCTB K
PELICHUI0 MaTEMaTUYECKUX 3a1a4
¥ 3a/1a4 U3 pa3In4HbIX o0JsacTen
HAyKH U pEaJIbHOU KU3HH,

https://m.edsoo.ru/Q8BOESN1L



https://m.edsoo.ru/M8J5B4S8H
https://m.edsoo.ru/C3H2I6D5T
https://m.edsoo.ru/I0Y6W4K3C
https://m.edsoo.ru/S8W7K8Z8N
https://m.edsoo.ru/O6C6S7T8K
https://m.edsoo.ru/R3C9Z8U9E
https://m.edsoo.ru/D0J4M5J5Z
https://m.edsoo.ru/D5S5L8Z6D
https://m.edsoo.ru/Q8B0E8N1L

MHTEPIIPETALNS [TOJTYYEHHBIX
pe3yJIbTaToOB

KonTponpHas padora: "Cucremsl
palMOHAIBHBIX, HPPAIIMOHATBHBIX

104 https://m.eds00.ru/Z1V1S0C2Q
[MOKa3aTeIbHLIX U
Jorapu(MHIECKUX ypaBHEHUN"

105 PaunonanbHLIe ypaBHenHs ¢ https://m.eds00.1u/C5T4V7Z11
napamMeTpamMu

106 PanuoHanpHpIC HEPABEHCTBA ¢ https://m.edsoo.ru/P2N1T3U5V
napamMeTpamMu

107 PanuoHanbHbIe CHCTEMBI ¢ https://m.edsoo.ru/S3H8J5K4D
napameTpamMu

108 VppaiioHansHpie ypaBHeHHS, https://m.edsoo.ru/K3I5SH6XO0V
HEpaBEHCTBA C MapaMeTpamMu

109 VppaiioHankHpie cucTeMb ¢ https://m.edsoo.ru/T1 W6L4X6H
napameTpamMu

110 TlokasaTebHbIe ypaBHCHU, https://m.edso00.ru/J3T1U2T30
HEpaBEHCTBA C MTapaMeTpamMu

111 TloKasaTebHbIC CHCTEMBI C https://m.eds00.ru/K5S9FOM&O
napamMeTpamMu

112 Jlorapudmieckue ypasHems, https://m.edsoo.ru/LOY4V6TSB
HEpPaBEHCTBA C MapameTpaMu

113 Jlorapumirieckue CHCTEMEL ¢ https://m.edsoo.ru/Z7F2J8COM
napameTpamMmu

114 TpuronomeTpuieckue ypaBHeHHs https://m.edsoo.ru/NOI0D1P2U
C IapaMeTpaMu

115 Tpuronomerpurieckue https://m.edsoo.ru/A7K7E0B6]
HEpaBEHCTBA C MapaMeTpamMu

116 TpuronomeTpuyiecKkue CHCTEMBI ¢ https://m.edsoo.ru/J4K4X703C
napaMeTpamu

117 Tocrpoenue n neenenosanue https://m.edsoo.ru/O4M3H3Q6D

MaTeMaTHYeCKUX MOJeIeH



https://m.edsoo.ru/Z1V1S0C2Q
https://m.edsoo.ru/C5T4V7Z1I
https://m.edsoo.ru/P2N1T3U5V
https://m.edsoo.ru/S3H8J5K4D
https://m.edsoo.ru/K3J5H6X0V
https://m.edsoo.ru/T1W6L4X6H
https://m.edsoo.ru/J3T1U2T3O
https://m.edsoo.ru/K5S9F0M8O
https://m.edsoo.ru/L0Y4V6T5B
https://m.edsoo.ru/Z7F2J8C9M
https://m.edsoo.ru/N0I0D1P2U
https://m.edsoo.ru/A7K7E0B6J
https://m.edsoo.ru/J4K4X7O3C
https://m.edsoo.ru/O4M3H3Q6D

pEAIbHBIX CUTYalU C IIOMOILBIO
YPaBHEHUH ¢ ITapamMeTpamu

118

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJeen
PCATBHBIX CI/ITyaI_II/Iﬁ C IIOMOIIIBIO
CUCTEM YpaBHEHHI ¢
napameTpamMmu

https://m.edsoo.ru/D6G2V3IW5H

119

[TocTpoenue u uccienoBaHue
MaTEeMaTHYCCKUX MOJCICH
peaNbHBIX CUTYAIMI C IOMOIIbIO
CHUCTEM ypaBHEHUH C
napaMeTpamMmu

https://m.edsoo.ru/B8C6W7G9T

120

KonTtponpsHas pabdora: "3anaun ¢
napamerpamu’

https://m.edsoo.ru/A4D3F8S9T

121

[ToBTOpEHHE, 0000IICHUE,
CHCTEeMAaTH3aIUs 3HAHUHN
"VYpaBHeHus"

https://m.edsoo.ru/VIA1A2MS5F

122

[ToBTOpenue, o6odIIEHKE,
CHCTeMaTH3allys 3HAHMIA:
"VpaBHeHus"

https://m.edsoo.ru/C3L.9S7X8K

123

[ToBTOpenue, 06001IIEHNE,
CHCTEeMAaTH3aIus 3HaHUHN
"VpaBHenus. CucTeMbl
ypaBHeHHUI"

https://m.edsoo.ru/O4R8T8V1Z

124

[ToBTOpenwue, 0600IIEHNE,
CcUCTEeMaTH3aIus 3HAaHHH:
"HepaBencrna"

https://m.edsoo.ru/L1ESP1A6T

125

[ToBTOpenue, 06001IeHNE,
CUCTEeMAaTH3aIs 3HAHWMI:
"HepaBenctpa"

https://m.edsoo.ru/D3IN7G5F3Q

126

[ToBTOpeHnue, 060061ICHNE,
CUCTEeMAaTH3aIHs 3HAHWI:
"HepaBenctaa"

https://m.edsoo.ru/C6X2P0X9N



https://m.edsoo.ru/D6G2V3W5H
https://m.edsoo.ru/B8C6W7G9T
https://m.edsoo.ru/A4D3F8S9T
https://m.edsoo.ru/V1A1A2M5F
https://m.edsoo.ru/C3L9S7X8K
https://m.edsoo.ru/O4R8T8V1Z
https://m.edsoo.ru/L1E5P1A6T
https://m.edsoo.ru/D3N7G5F3Q
https://m.edsoo.ru/C6X2P0X9N

127

[ToBTOpEHmE, 0000IIECHUE,
cHCTeMaTH3aIus 3HaHUMN

"[IpousBoaHas U e€ npumMeHeHue"

https://m.edsoo.ru/I4W0G7K4T

128

[ToBTOpEeHmE, 0600IICHNE,
cHCTeMaTH3aIus 3HaHUMN

"[IpousBoaHas u e€ mpumMeHeHue"

https://m.edsoo.ru/J8XO0VI1TS5P

129

[ToBTOpenue, 06001ICHNE,
cucTEMaTU3aIUs 3HAHWN:

"IIponsBojHas u e€ npuMeHeHue"

https://m.edsoo.ru/W7/M6B6K 1G

130

[ToBTOpEHHE, 0000IICHUE,
CUCTEMAaTH3aLMs 3HAHUH
"WaTerpain u ero npuMeHenue"

https://m.edsoo.ru/B4H6U7V4R

131

[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTH3aIus 3HAaHUH
"®yHkun"

https://m.edsoo.ru/L7Z9N4A71

132

[ToBTOpenue, 06001ICHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"OyHKIIN"

https://m.edsoo.ru/Z8K1P1H60

133

[ToBTOpenue, 06001IEHNE,
CUCTEeMaTH3aIs 3HAHW:
"®dyHkun"

https://m.edsoo.ru/D5X7D4S6U

134

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/H4K1B5U2S

135

Wrorosas koHTpoJibHAs paboTa

https://m.edsoo.ru/L2R9Y1Q0C

136

[ToBTOpenue, 06001IEHNE,
cUCTEeMAaTH3aIHs 3HaHWI

https://m.edsoo.ru/R6ASL3IA6R

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

136

10



https://m.edsoo.ru/I4W0G7K4T
https://m.edsoo.ru/J8X0V1T5P
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https://m.edsoo.ru/B4H6U7V4R
https://m.edsoo.ru/L7Z9N4A7I
https://m.edsoo.ru/Z8K1P1H6O
https://m.edsoo.ru/D5X7D4S6U
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https://m.edsoo.ru/R6A8L3A6R




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON NMPOrPaMMBbI CpelHero 001ero 00pazoBaHus

1

Yrcaa v BEIUMCICHUS

1.1

OnepupoBaTh MOHATUSMM: pALUOHAJIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs JpOOb, IPOLIEHTHI

1.2

BemonHATe  apudMeTHueckue  omepalud ¢ PAalUOHANBHBIMH |
JEIUCTBUTEIBbHBIMY YU CIIAMU

1.3

BrimonasaTs HpI/I6J'II/I)KéHHbIe BBIUUCJICHUS, UCIIOJIB3Ys IIpaBUJIa OKPYIJICHUA,
ACJIaTh NPUKHUIKY U OLICHKY PC3yJibTaTa BBIYHCIICHHI

1.4

OnepupoBaTh NOHATUSAMM: CTEIEHb C ILIEJBIM IIOKA3aTeleM, CTaHIApTHAs
¢dopma 3ammcu JCWCTBUTEIBHOTO YHCIA, KOPEHb HATYypaJbHON CTEINCHH;
UCIOJIb30BATh MOAXOJAILYI0 (HOpMY 3almUCH ACHCTBUTEIBHBIX YUCEN JUIS
peuieHus NIPaKTUYECKMX 3a/1a4 U IIPEICTABICHUS TaHHBIX

1.5

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC U TAHI€HC IPOU3BOJILHOTO YIJIa;
UCIIOJIb30BaTh  3alMCh  IMPOM3BOJILHOTO  yria  uyepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIMU

ypaBHeHI/IH 1 HCPABCHCTBA

2.1

OnepupoBaTh TOHSATUSMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJIOE,
palroHaNIbHOE, MPPaLMOHATILHOE ypaBHEHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE

2.2

BbImonHATe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPDAKEHUM U pelaTh
TPUTOHOMETPUUECKHUE YPaBHEHUS

23

BoinonHATe npeoOpa3oBaHus 1ENbIX, PalMOHAIBHBIX M UPPALMOHATIBHBIX
BBID@XKCHUM U pelaTb OCHOBHBIC THUIIBI LEJBIX, pPAalUOHAIBHBIX U
HMPPALMOHAIIBHBIX YPABHEHHUI U HEPABEHCTB

2.4

[IpumenATh ypaBHEHHS W HEPABEHCTBA [UJIl PELICHHS MAaTEMaTUYECKUX
3a/1a4 W 3aJ1a4 U3 Pa3auvHbIX 00JacTel HAYKU M peaabHOM KU3HU

2.5

MOI[CJ'II/IpOBaTB pCaJIbHBIC CHUTyallUM Ha A3BIKC aJ'IFC6pLI, COCTaBJIATH
BBIpAXCHUSA, YPaBHCHHA, HCPABCHCTBA II0 YCJIOBHUIO 3aJjadH, HCCICIOBATH
IOCTPOCHHBIC MOJCIIM C UCIIOJIb30BAHMECM allllapaTa anre6pLI

@DyHKIUHN U TpapUKH

3.1

OnepupoBarh MOHATHAMH: (YHKIIMS, CIIOCOOBI 3aaHUsl PYHKIMH, 00JIacTh
OTNpeNieIeHus W MHOXKECTBO 3HadeHUH (yHKIMM, rpaduk QyHKIUH,
B3aMHO 0OpaTHbIE QYHKITUH

3.2

OnepupoBaTh MNOHATHSAMU: UYETHOCTh M HEUETHOCTh (YHKIMH, HYJIH
(GYHKIMHU, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA

3.3

Hcnons3oBath rpaduku GyHKIIAN Ul pelieHUsT YpaBHEHUH

3.4

Crpouth 1 ynTaTh rpaduKu JTUHEHHONW (YHKUIUH, KBaAPATHUYHONU (PYHKLIUH,
CTENEHHOW (PYHKITHH C LIEJIBIM TTOKa3aTeIeM

3.5

Hcnonb3oBath rpaduku (QyHKUMHA JUIS  HCCIENOBaHUS TMPOIECCOB U




3aBUCHUMOCTEH MpH pEIIeHUH 3aJad M3 JPYrHuX Y4eOHBIX MPEIMETOB U
peaIbHOM JKHU3HH, BRIPAXKATh POPMYJIaMHU 3aBUCHMOCTH MEXTY BEIIMYUHAMHU

4 Hauana MaTemMaTH4eCKOro aHaamn3a
41 OnepupoBaTh TOHATHSAMHU: IOCIEAOBATEIIBHOCTh, apudMeTHdeckas u
r€OMETPUYECKAsl POTPECCUU
49 OnepupoBaTh TMOHATHUAMU: OCCKOHEYHO YOBIBAIOMIAs TeOMETpPUYECKas
' nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOrPEeCcCHH
4.3 3a/1aBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonb3oBarh CBOMCTBa MOCJIENOBATEIBHOCTEH U MPOrPEecCUd  Jist
pelIeHus: pealibHbIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa
5 MHo>kecTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEpaIlMy HaJl MHOKECTBAMH
Hcnonbs30BaTh TEOPETHKO-MHOKECTBEHHBIM — ammapar JJis  ONUCAHUS
52 pEeabHBIX MPOIECCOB U SBJICHUH, MPH PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
MPEAMETOB
53 OnepupoBarh  HOHSATUAMMU: ompejesieHUe,  Teopema,  CIIEJICTBUE,
JIOKA3aTeJILCTBO
11 KJIACC
Kona .
TR IIpoBepsiembie nupe)lMeTHble pe3yabTaThl 0CBOEHHSI OCHOBHOM
T 00pa3oBaTeILHON MPOrPaMMBbl CpelHero 001ero od0pasoBaHusi
1 Uucia 1 BEIYUCICHUS
OnepupoBarh MOHATUSMH: HaTypaldbHOE, LEJIO€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKK JIEIMMOCTUA LENBIX YHCEN, pa3JIoKEHUE YHCIIa Ha TMPOCTHIC
MHOXUTENH JIJIs1 PEIICHMs 337124
1.2 OrnepupoBaTh MOHITHEM: CTETICHb C PAIIMOHATBHBIM IMOKa3aTeIeM
13 OnepupoBarh MOHITUSAMHU: JOrapudM UYucia, AECATUYHBIE U HATypallbHbIE
Jorapudmbl
2 YpaBHEHUs 1 HEPABEHCTBA
[IpumensTh CBOWMCTBA CTENMEHHM [UIsl TPEeoOpa3oBaHUs BBIPAKEHUH,
2.1 OTICpUPOBATh TOHATUSMHU: TIOKA3aTEIbHOE YpaBHEHHWE W HEPABEHCTBO;
peniaTh OCHOBHBIC THIIBI MOKA3aTEIbHBIX YPaBHEHUM U HEPABEHCTB
BrimonHsaTe mpeoOpa3oBaHUS BBIPAKEHHH, COAEpXKAIIMX JIOTapu(MBI;
2.2 OTIEpUPOBATH MOHATUSMU: JIOTapU(PMUUECKOE YpaBHEHHE W HEPABEHCTBO;
peraTh OCHOBHBIE THIIBI JIOTApU(PMHUIECKUX YPABHCHHU U HEPABEHCTB
2.3 Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MOHATUAMU: CUCTEMA JIMHEUHBIX YPABHEHUN U €€ pelIeHHUE;
2.4 HCMOJIb30BAaTh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PEIICHUS MPAKTUYECKUX
3aja4
25 Haxoz[mbvpemeﬁm MPOCTEHIINX CUCTEM M COBOKYIMHOCTEHN pallMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB
MonenupoBaTh peajbHbIE CHUTyalldd Ha SI3bIKE anreOpbl, COCTaBIATh
2.6 BBIPQXKCHHS, YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBUIO 3aJa4H,

HCCIICA0BATH MOCTPOCHHBIC MOJCIN C UCITOJIb30BAHUCM alrapara aJII‘66pBI




OyHKIMH U TpadUKH

3.1

OmnepupoBaTh TOHATUSAMH: HepHOAWYEcKas (QYHKOUS, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpeMyMa (yHKIUH, HauOojbliee MU
HaMMeHbIIee 3HA4YeHHs (YHKIUU Ha HMPOMEXKYTKE; MCIIONIB30BATh MX IS
ucciefoBaHus (PyHKINH, 3aJaHHOH rpadukom

3.2

OmnepupoBaTh MOHATUSMH: TPaUKU MOKA3ATEIHHOH, JOrapuPMHIECKON |
TPUTOHOMETPUYECKHX (PyHKIMH;, u300pakaTb WX Ha KOOPAWHATHOM
TUIOCKOCTHU M UCIIOJIb30BAThH JUIS PEIICHNs ypaBHEHHI U HEPAaBECHCTB

3.3

N300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTU IpavKK JIMHEHHBIX YpaBHEHHIH
U UCIOJb30BaTh UX JJI PEIICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUM

34

Ucnons3oBate rpaduku (QyHKUMHA JUIS HCCIENOBaHUS TMPOIECCOB U
3aBUCUMOCTEHN U3 IPYTUX YUCOHBIX AUCIUILUIMH

Hauana MaTeMaTHuecKoro aHanmsa

4.1

OnepupoBarh NOHATUAMU: HENpPEpbIBHASA (PYHKILINSA, IPOU3BOJHAS (PYHKIIUH;
UCIOJIb30BATh M€OMETPUUECKUN U (DU3MYECKHH CMBICT HMPOM3BOIHOM IS
peuieHus 3axay

4.2

Haxomute  mpou3BoAHBIE  3JEMEHTAPHBIX  (QYHKUUH,  BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, POU3BEICHHSI, YACTHOTO (QDYHKIUI

4.3

Hcnonp3oBaTh  MPOWM3BOAHYIO  JUIS  HCCIENOBaHMA  (YHKIMH  HA
MOHOTOHHOCTb U 3KCTPEMYMBI, NPUMEHATh pE3yJbTaThl HUCCIECAOBAHUS K
MIOCTPOECHUIO TPaPUKOB

4.4

Hcnons3oBaTh MMPOU3BOAHYIO JISI HAXOXKACHUA HAWITY4YIICTO PCUHICHUA B
MPUKIAAHBIX, B TOM YHCJIC COIMAJIbHO-O9KOHOMMWYECCKHUX, 3a1a4ax

4.5

OnepupoBaTh MNOHATHSAMH: IEepBOOOpa3sHass M HHTErpayi; IOHUMATh
reoMeTpUUECKUi U (PU3NYECKHI CMBICI HHTErpaja

4.6

Haxonuts nepBooOpa3Hble 31€MEHTApHBIX (PYHKIMH, BHIYUCIATH UHTETpall
o ¢popmyne Hetotona — JleliOHuIa

4.7

Pematp npuknamHble 3a1a4d, B TOM YUCIIE COIMATbHO-IKOHOMHUYECKOTO U
(GHU3HIECKOro XapakTepa, CpeJICTBAMU MAaTEMaTHYECKOr0 aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KIIACC
Kox IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna u BIYUCICHUS
Panmonanbhple  uncna. OOBIKHOBEHHbIE M JECATUYHbBIE JIpOOM, IPOLEHTHI,
1.1 OeCKOHEeUHbIE MepUOoANYECcKHe APoOoH. AprupMeTHYECKHE ONIEpalluil ¢ palMOHATEHBIMU
quciaaMy, IpeoOpa3oBaHus YMCIOBBIX BbpaxkeHUH. [IpuMenenne nqpobeit u mporeHToB
JUIS peleHUs IPUKJIAHBIX 33/1a4 U3 Pa3JIU4HbIX OTPACIIC 3HAHUN U PEAIbHON KU3HU
JlelicTBUTENbHBIE YKCia. ParonansHble U HppalMoHalbHble Ynucia. ApudmMernueckue
1.2 ornepanuu ¢ ACUCTBUTENbHBIMU uuciaMU. [IpubnnxEHHBbIE BBIYMCIEHUS, IpaBUiia
OKpYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
Crenensb ¢ 1ienpIM nokaszareneM. CtannaptHas ¢popma 3arucy IeHCTBUTEIbHOTO YUCIIA.
1.3 Hcnonp3oBanue noaxonsuie Gopmbl 3anMcHU JEHCTBUTENBHBIX YHMCEN AJIS PELICHUs
IIPAKTUYECKUX 3a]a4 U IPEJCTABJICHUS JAHHbIX
1.4 Apudmernaeckuit KOpCHE HATypaJbHON creneHu. JleficTBUA C apu(MeTHYeCKUMHU
KOPHSIMH HaTypaJbHOW CTEIICHU
15 CuHyC, KOCHMHYC M TAaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMsI U HEPABEHCTBA
2.1 ToxecTBa U TOXKIECTBEHHBIE MPE0Opa30BaAHUS
29 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaskeHUH. OCHOBHbBIE TPUTOHOMETPHUUECKUE
) bopMmybl
23 VYpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, pemeHue HepaBeHCTBA. Meron
UHTEPBAJIOB
24 Pemenue nenbix 1 JpoOHO-pALIMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaMoOHaIBHBIX YPaBHEHUH U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YPaBHEHUI
27 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUI0 MaTeMaTHUECKUX 3aj1a4d U 3a/1a4 U3
Pa3IMYHBIX 00J1aCTe HAYKH U peaJIbHOM KU3HU
3 @OyHKIUH U TpapUKH
31 Oyukuus, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢yskiuun. B3aumHo o0paTHBIE
' byHKIUN
39 OO6nacTh ompeaeneHUss M MHOXECTBO 3HaueHuM ¢yHkiouu. Hymu Qyskuuu.
) [TpomMexyTKH 3HAKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU
33 CrenenHas (yHKIHUS C HaTypaJbHBIM U LIEJbIM Moka3ateneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa 1 rpadvK KOPHSI 71-0¥ CTETICHH
34 Tpuronomerpuueckass OKPYXHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX (PYHKUIUH
YKCJIOBOTO apryMEeHTa
4 Hauana maremaTH4ecKoro aHaiansa
41 IlocnegoBaTenpHOCTH, CIOCOOBI 3aJaHUs IMOCIEHOBATEILHOCTEH. MOHOTOHHEIE
IIOCJIE0BATENBHOCTH
49 Apudmernueckass M TeOMETpUYecKas Hporpeccud. beckoHeyHO —yObIBaromas

reomerpuueckas mporpeccus. CymMma OECKOHEYHO YOBIBAIOIICH TIeOMETPHUUECKOU




nporpeccuu. Popmysna CIOXKHBIX HPOLEHTOB. Mcmonap30BaHME NTPOrpeccCHH IS
pelIeHNs peallbHbIX 3aJa4 IPUKJIAJHOTO XapaKTepa
5 MHOK€eCTBa U JJOTHKA
MHoxecTBO, oOnepauuu Haj MHOXKecTBamH. Juarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO —arfmapaTta Uil ONHMCAHHUS PEaIbHBIX
MIPOLIECCOB U SIBJICHUH, PU PELICHUH 3a]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB
52 Ornpenenenue, TeopeMa, ClIeJICTBUE, JOKa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUS
1 Yuciia v BBIYUCIICHUS
1.1 HatypanbHble U 1ienble uncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCell
1.2 CreneHb ¢ pallnoHaAIbHBIM MTOKa3areaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuyHble M HATYpaJIbHBIE JOTapU(HMBbI
2 YpaBHEHHs 1 HEpABEHCTBA
2.1 [IpeobpazoBanue BRIPAKEHHIA, COACPIKAIIMX JIOTAPU(HMBI
2.2 [TpeoOpazoBaHue BbIpAKEHHM, COIEPIKAILINX CTENCHH C PAllMOHAIBHBIM MOKa3aTelleM
2.3 [IpumMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3aTenbHble ypaBHEHUsI U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUsI U HEPABEHCTBA
26 CI/ICTSMH JIMHENHBIX YpaBHeHPIfI. Pemienne npukinagHpIX 3a7a4 ¢ MOMOUIBIO CHCTEMBI
JUHEWHBIX YpaBHEHUHN
2.7 CucTtembl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
o [IpumMeHeHnne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0O MaTEMaTUYECKUX 3aJ]1a4
) W 3aJ1a4 U3 pa3IMyHbIX 001acTell HAYKH U PeallbHOM KU3HU
3 OyHKIMH U TpaduKu
Oyuknus. llepuonnueckune ¢ynkunu. [IpoMexyTK MOHOTOHHOCTH —(DYHKIIMH.
3.1 Makcumymbl U MUHUMYMBl (yHKIMU. Haubonbiiee W HauMeHbIllee 3HAYCHHE
GYHKIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpaduKu
33 [TokaszarenpHas u norapudmudeckas pyHKIMU, UX CBOMCTBA U rpaduKu
3.4 Hcnonp3oBanue rpadukoB PyHKIUHN I pEIICHUS] YPABHEHHH M IMHEHHBIX CUCTEM
Ucnonb3oBanue rpadgukoB GyHKIUI AT UCCIETOBAHMS TPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHUKAIOT TPH PEHICHWW 3aad W3 JAPYTHX Yy4eOHBIX MPEAMETOB H
peIbHOMN KU3HU
4 Hauana maTemMaTH4ecKOro aHajauza
4.1 HenpepriBable GyHKIIMU. MeTO1 MHTEPBAJIOB JJIsl pELIEHHs] HEPaBEHCTB
4.2 [IpousBonHas ¢pyHKiuu. ['eomMmerprueckuii U GU3HMUECKUN CMBICI POU3BOTHOMN
43 [IpousBoaHbie 31eMeHTapHBIX (GYHKIMHA. DOpMyNbl HaXOXKACHUS IPOU3BOIHOM
CYMMBI, IPOU3BEICHUS U YACTHOTO QYHKIIUI
[IpumeHeHne TPOU3BOAHOW K HCCIEAOBAaHUIO (QYHKIMH HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. HaxokaeHue HamOONbIIEro U HaWMMEHBUIEro 3HadeHHs (QYHKIUU Ha
OTpe3Ke
4.5 [IpuMeHeHre MPOU3BOIHOM ISl HAXOXKACHHUSI HAWIYYIIEr0 PELICHUs] B PUKIAIHBIX




3aja4ax, Uil OINpeNeNIeHHs CKOPOCTH TIpolecca, 3aJaHHOTO (QOpMYJIOH WIn
rpaduKomM

4.6

[lepBooOpasnast. Tabmuia nepBooOpa3HBIX

4.7

WHuTerpan, ero reomerpudeckuii 1 Gpusnyeckuii cMbIci. Beraucienne uHTErpaga mo
dbopmyiae Herotona — JleiiOHuIa




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
NMpoBePSIeMOro | OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 001ero
TpeOOBaHUSA oOpa3oBaHus

Bnagenne MeronaMu JI0Ka3aTeNbCTB, AITOPUTMAMH PEIICHUS 3aj1ad,
yMeHuEe (GOpPMYJIHPOBATH W OINEPUPOBATH TOHATHSAMH: OIpEACICHHUE,
aKCMOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTH4YeCKOW HWHIAYKIIUY,
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYXKACHUSA ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTHYECKYI0  TPAaBWIBHOCTh  PACCYKICHHH, yMEHHE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOKCCTBO, OIICpallui HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh  TCOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OnmrcaHusd p€ajlbHbIX IPOLECCOB U SIBJICHUU U npu pCUICHUM 3a4a4, B TOM
YHCJIC U3 JPYTUX YYEOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH; YMEHUE 3a]aBaTh
U OIKCHIBATh Tpadbl pa3IUYHBIMUA CIIOCOOAMH; HCIIOJB30BaTh rpadbl mpu
pEIICHUH 3319

YMeHue onepupoBaTh MOHSATHSIMH: HATypalbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTypaJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIEM,
JorapupM UuCla, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJI0, PAllMOHAIBHOE YHCIIO, HPPalMOHATIbHOE YHUCIIO,
MHOKECTBAa HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JACHCTBUTEIHHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JI€IMMOCTH, HAUMEHbBIINN 001N
JIenmuTeNb W HauMeHbllee ofliee KpaTHoe, airoput™ EBknmaa npu
pEIlIeHnN 3a/1a4; 3HAaKOMCTBO C Pa3JINYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHE BBITIOJIHATH BHIUMCIIEHUE 3HAYCHUH U TIpeoOpa3oBaHUs
BBIPDOKEHHN CO CTEeNeHsSMU W Jiorapudmamu, mpeoOpa3oBaHusi APOOHO-
2 palMOHANBHBIX  BBIPAXKEHMM;  yYMEHHE  ONEepUpOBaThb  NOHSATHUSMU:
MOCJIEI0BATENbHOCTh, apU(pMeTHUeCKas MpPOTrpeccusi, TreoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETPUYECKasi IMPOrPeccus;
yMEHHE 3a/1aBaTh IIOCJIEJIOBATEIbHOCTH, B TOM YHCIIE€ C IIOMOIIbIO
PEKYPPEHTHBIX (POpMyYJI; yMEHUE ONEepUpPOBaTh MOHATUAMHU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILJIEKCHBIE 4YHCJAa, MOIYyJb W apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amUCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpPUYECKas U anreOpanyeckas), yMeETh
POU3BOIUTH apu(pMETHYECKHe JEHCTBHS C KOMIUIEKCHBIMH YHCIIaMU;
MPUBOJIUTH MPUMEPHI UCTIONIH30BAHUS KOMIUIEKCHBIX YHCEIN; ONEPHUpPOBATh
HNOHATHSAMM:  MaTpuua 2x2  u  3X3, oONnpeaenuTeNb  MaTpHIb,
TEOMETPUYECKUI CMBICIT OTIPEACTUTEINS

YMeHue onepupoBarh MOHATUSAMU: palMOHAJIbHBIE, HPPALUOHAIBHBIE,
3 MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIIEpUPOBATh
MOHITUSIMH: TOXJECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHUE, YpaBHEHUE,




HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCThb
YpPaBHEHUN, HEPABEHCTB U CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOULIBIO PAa3JIMYHbIX IHPUEMOB; DPEIIATh
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMbl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHCTEMBI UI1 PELICHUS MaTEMaTHYECKHUX
3aj7a4 M 3a]1a4 U3 Pa3IMUHbIX 00JIaCTel HAYKH U pealbHOW )KU3HU

YMeHue omnepupoBaTh HOHATHUSAMH: (PYyHKIUS, 4YETHOCTh (YHKIHH,
HNEepUOANYHOCTh (YHKIMH, OTPAaHMYCHHOCTh (PYHKIMH, MOHOTOHHOCTH
(byHKIMH, SKCTpeMyM (QYyHKUIUH, HauOOJbIIee W HAUMEHbIICEe 3HAUCHHS
(GYHKIMM Ha MPOMEXYTKE, HENpepbIBHAS (QYHKIHS, aCHMIITOTH rpaduka
¢GyHKIMU, TIepBas M BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN H
(¢u3MYeCKuii CMBICT TPOW3BOMHOM, IEpBOOOpasHas, ONpEAEIEHHBIH
MHTETpal, YMEHHE HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKIUH; yMEHHUE
BBIYHCIIAT  MPOHM3BOAHBIE CYMMBI, HPOM3BEICHHUS, YAcCTHOIO U
KOMITO3UIIMN (YHKIHMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKIMH; YMEHHE HaXOJUTh IPOU3BOTHBIC DJIEMEHTAPHBIX (YHKINH;
YMEHHE HCIIOJBb30BaTh MPOU3BOMHYIO JUIA HCCIENOBaHHUA (YHKIIHH,
HAaXOJHUTh HauOOJbIIME W HAMMEHbIIME 3HA4YCHUS (QYHKIUHA; CTPOHUTH
rpadKd MHOTOWJICHOB C HCIIOJB30BAaHHEM amrapara MaTeMaTHYeCKOTO
aHaJM3a; MPUMEHATh TIPOU3BOJAHYIO JUISI HAXOXKICHUS HAWIYyYIIero
pelieHusT B TPUKIAAHBIX, B TOM YHCJIE COLUAIBHO-YKOHOMHUYECKHUX W
(du3HUYecKUX 3a/1a4ax; HAXOIUTh IUIOIAAN U 00BEMBI (QUTYP C IMOMOIIBIO
MHTETpaia; MPHUBOAWTH TPUMEPHl MATEeMaTHYECKOTO MOJCIHPOBAHUS C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUI

YMeHnue onepupoBarh NOHATUSIMU: Tpaduk GyHKIKHU, oOpaTHas QyHKLHMS,
KOMMO3ULUS (DyHKIMM, JuHEHHas (QYHKUMSA, KBaJpaTudHas (QYHKLUS,
panoHanbHas (QyHKUUS, cTeneHHass (yHKUIUS, TPUTOHOMETPUYECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpPHYECKHE (QYHKLUH, MOKa3zaTelbHas U
norapudmuueckas (QyHKIMHM; YMEHUE CTPOUTh TpaduKH H3yUYEHHBIX
GyHKUMH,  BBINOJHATE  NHpeoOpa3oBaHus  rpadukoB  (QyHKLUH,
MCIOJIb30BaTh TpaUKH JUIsl U3yUEHUsl MPOLECCOB U 3aBHUCUMOCTEH, MpHU
pelIeHNH 3a7ad U3 JAPYrMX y4eOHBIX NpPeAMETOB M 3a/ady U3 peabHOU
KU3HU; BBIpaXaTh (QOpMyJaMH 3aBUCUMOCTU MEXKIYy BEIMYHUHAMU;
UCIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKIUI Ui pelieHus ypaBHEHUH,
HEpPaBeHCTB M 3a7au C IapamMeTpaMu; H300pakaTh Ha KOOpPIMHATHOMN
IJIOCKOCTH MHOXKECTBA PEIICHNUN YPaBHEHUMN, HEPABEHCTB M UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJauyd DPAa3HBIX THUIOB (B TOM YHUCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJOTH, 33/1a4i U3 00JAaCTH YNpaBJIEHUs JIMYHBIMH M CEMEHHBIMU
(dbuHaHCaMM); COCTaBIISITh BBIPAKEHHUS, YPaBHEHMs, HEpPaBEHCTBA U UX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIIENOBATh IIOJyYCHHOE pELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peaIbHbIE CUTyallud Ha S3bIKE MAaTEMaTHKH; COCTABIATH BBIPAKECHUS,
YPaBHEHHs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33[1a4M, HCCIEI0BATh
IOCTPOCHHBIE ~ MOJIEIM C  HWCIHOJB30BAHWMEM  ammapara  aireopsl,
MHTEPIIPETUPOBATh MOJTYYCHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHATUAMHU: CpeqHee apu(pMeTHUecKoe, MEeIHaHa,
HanOoJIbIlIee ¥ HAMMEHbBINIee 3HAYCHUS, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE H3BJEKaTb, MHTEPIPETUPOBATH
nH(opMaInio, MPeICTaBICHHYIO B Ta0JMIIaX, HAa JUarpaMmax, rpadukax,




OTPaXKAIOLIYI0 CBOWCTBA PEaJbHBIX MPOLIECCOB M SBICHHIA; MPEICTABIATh
uHPOpPMALIMIO C TOMOIIbIO TaOMWII W JuMarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C MPUMEHEHHEM TpadHueCKUX
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; I‘pa(i)I/I'-IeCKI/I ucciaeca0BaTb COBMCCTHBIC
HaOJII0ICHUS C TOMOIIBIO JMarpaMM pacCeMBaHUs M TMHEHHONW perpeccuu

YMeHue omnepupoBaTh MOHSATHUSAMU: CIyYalHBIA ONBIT M CIydailHOE
CcOOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaduyecKuX METOJOB; MPUMEHSTh
(GOpMyJIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (OpMYIIy IOJHOMN
BeposTHOCTH, (hopmyny bepHymim, koMOnHaTOpHBIE (aKThl U (HOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
MOHATUSIMM:  Cy4ailHas BeJIMYMHA, pacCHpeesieHne BEpOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIAaHUEe, NUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIy4ailHOH  BeNMMYWHBI, (YHKLIMKM pacrlpeieNeHuss U IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIIFHOTO M HOPMAJIBLHOTO paclpeeiicHUui; yMEeHUe
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpE/eICHUN U PEIleHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCJICIOBAaHHUM; YMEHHE NPUBOJUTH TMPUMEPHl MPOSBICHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBIICHUSAX; YMCHHE
OTepUPOBATH MOHATUSMU: COYETAHUE, MEePECTaHOBKA, YUCIO COYETAHUH,
YHCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DaKThl U PACCYXKACHHS JJIs PEIICHUs 3ajad; OlEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJIENb U
WHTEPIPETHPOBATH MOJTYUCHHBIN pe3yIbTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEIMUYUHA yTIia, JIOCKUN YToJl, IBYTpaHHBIN
YroJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAOIIUECS MPSAMbIC, MapAIIEIbHOCTh U
NEePHNEHANKYISIPHOCTh MPSAMBIX U IUIOCKOCTEM, yTrOd MEXIy HpPSIMbIMH,
Yrojl MEXAy NpsSIMOM M TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMU,
pacCTOsHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXIY IPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh MPU PEIICHUH
3aa4 u3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOIIBI0 TE€OMETPUYECKUX TMOHATHM M BEJIUYUH, pEIIaTh
CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a0a41
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NOHpaMuia, (urypa u TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUle/IenuIena, MNUPaMHUIbl, NPU3MBI, IMINHAPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMs] KOHyca M LMIUHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAaHHIO, CEYEHHME IIapa, IIJIOCKOCTD,
Kacaromascsi cgeppl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHUe
MHOTOTpaHHHKa, U300paXkaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BPAILEHUs, UX CEUCHMs], B TOM UHUCIIE C TOMOILBIO IEKTPOHHBIX CPEJCTB;
YMEHHE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
(bopMyIMpOBATH ONPEENCHHS U3y4aeMbIX (UTyp, BBIABUraTh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX TE€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
ONpOBEpraTb HX; YMEHHE MpPOBOAUTH KJIacCH(UKALUIO (QUryp IO




pa3jMyYHbIM TpPU3HAKAM, BBINOIHATH HEOOXOAMMbIE JOIMOJHUTEIbHBIC
MIOCTPOCHUS
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YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajieNIbHbli MepeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOpPOT, mpeoOpa3oBaHue MOM00MS, TONOOHBIE QUTYPHI; YMEHUE
pacrio3HaBaTh PaBHble M IOJOOHBIE (UIypbl, B TOM 4YUCIE B NPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BATh T€OMETPUYECKHE OTHOLICHUS TIPH
peLIeHUH 3aJay; HaXOAUThb IEOMETPUYECKHE BEIMYMHBI ([UIMHA, YTOJl,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM; YMEHHUE BBIUUCIATh I'€OMETPUUECKUE BEIMYHHBI
(MHa, yroij, IJOMAAb, O0BEM, IUIOMIAIb TOBEPXHOCTH), HCHOIB3YS
U3y4eHHble (OPMYJbI MU METOJbl, B TOM YHCIE: IUIOIAAb OBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIomans chepsl; 00bEM Kyoa,
HpPSMOYTOJBHOIO MapajlieNenumnesia, MNUPaMUIbl, MPU3MBL, UIMHIPA,
KOHYca, [l1apa; yMEHHE HaXOIUTh OTHOIIEHUE 00BbEMOB 1OJIOOHBIX QUTYp
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YMeHue ONCpUPOBATh NOHATUAMU: MIPAMOYTOJIbHAA CHCTECMA KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPpOU3BCACHHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC IMPOMU3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHLII‘/‘I u KOOp,Z[I/IHaTHLIﬁ METOL
JAJI pCHICHU A TCOMCTPHUICCKUX 3ada4 1 3aJia4 JPYyTUx y‘~I€6HI)IX npeamMcToOB
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YMeHue BbIOUpaTh MOAXOIAIINN METO IS PEUIeHHs] 3aa4l; TOHUMaHue
3HAYUMOCTH MAaTEMaTUKH B HW3YUYEHUU TMPUPOJIHBIX U OOIIECTBEHHBIX
IPOLECCOB U SIBJICHUM; YMEHUE pPaACIO3HABATh IIPOSIBIICHUE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MAaTEMaTUYECKUX
OTKPBITUHA POCCUKMCKON U MUPOBOM MATEMAaTUUECKON HAYKHU




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1€MEHT COJAEPKAHMS

1

Yucna 1 BEIUUCIIEHUS

1.1

Harypasibnblie u 1iensie yncna. [IpusHaky JeIMMOCTH LIEIIbIX YUCEI

Panmonaneubie  uymcia. OOBIKHOBEHHBICE M JIECATHYHBIE JpOOH, TIPOIICHTHI,

1.2 OCCKOHEUYHBIC TIEPHOANICCKHE JPOOH
13 Apudmernaeckuit KOpeHb HaTypaJibHON cTeneHu. [leficTBus ¢ aprupMeTHIECKUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHU
1.4 Crernens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTeseM. CBolicTBa
CTETEeHH
15 CuHyCc, KOCMHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucina. JlecaTHIHBIC M HATYPATBHBIC JIOTApU (MBI
JleiictButenbHbie  4ucia. ApuMeTHYeCKHE ONepanuud C  JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIUMCICHHUS, IPaBUIIa OKPYTJICHUS, IPUKU]IKA M OLICHKA
pe3yJibTaTa BEIYMCICHUM
1.8 [IpeoOpa3zoBaHKe BhIpaXKEHUN
1.9 KommuiekcHbie yncna
2 YpaBHEHHs M HEPABEHCTBA
2.1 [{enble u {POOHO-pALIMOHANBHbBIE YPABHEHHS
2.2 HppaunroHaibHble YpaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHHs
2.4 [TokazarenbHbIE U TOTapUPMUIECKHE YPABHEHUS
2.5 [{enble 1 IpOOHO-pallMOHATBHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIE U TOTapHPMUUECKHE HEPABECHCTBA
2.8 TpuroHomeTpruecKue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
2.10 YpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Matpuia cuctemsl IMHEWHBIX ypaBHEHUH. OnpeenTenb MaTpULIbl
3 OYHKIMH U TpaduKu
31 Oynkuus, crnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkumuu. B3anmuo oOpaTHbIE
' dbynkumn. Yérapie n HeuéTHBIC QyHKIMH. [leproandyeckue QyHKITMN
O6nactp ompeneneHUuss W MHOXECTBO 3HadeHWd ¢Gyukoun. Hymm Qyskumm.
39 [IpoMexyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MHUHUMYMBI GyHKIMH. HanOosnbliee W HaWMEHbIIIEe 3HAYCHUE
(YHKLIHU HAa TPOMEKYTKE
33 CreneHHas (yHKOHMS C HaTypajdbHBIM M IIebIM TOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS 1-0U CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpaQUKu
3.5 [TokazaTenpHas u jorapudmudeckas QyHKIIUN, KX CBOWCTBA U TpauKu
36 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknumii. CBolicTBa  (YyHKUIHH,

HENPEPHIBHBIX HA OTPE3KE




3.7

HOCJ’Ie,I[OBaTCJ'IBHOCTI/I, CII0COOBI 3aJaHusA HOCJ'IG,Z[OB&TCJIBHOCTC?I

3.8 ApudmeTrnueckasi U reoMeTpuueckas nporpeccuu. opmysa cI0KHBIX IPOIICHTOB

4 Hauana maTemaTH4ecKkoro aHaausa
4.1 ITponsBoaHas hyHkiwu. [Ipon3BoIHBIE JIEeMEHTApHBIX (PYHKITUH

[IpumeHeHre NPOU3BOAHON K UCCIENOBaHHIO (YHKIMKA HAa MOHOTOHHOCTH U
4.2 IKCcTpeMyMbl. Haxoxk/ieHne HanOoNbIIero U HAMMEHBIIETO 3HaUeHUs (PYHKIMH Ha
OTpe3Ke

4.3 [lepBooOpasnasi. MaTerpain

5 MHoxecTBa U JIOTHKA
5.1 MHOKeCcTBO, Olepalvi HaJ MHOXecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka

6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOuHaropuka

7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMble ¥ TIIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BpaLICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






