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HOACHUTEJIBHAA 3AIINCKA

VYuebHbiii Kypc «Airedpa W Hayajga MaTEMAaTHUYECKOIO aHAIIN3a» SIBIISIETCS
OJJHUM M3 HauOoJiee 3HAYMMBIX B MpPOrpaMMme CpeAaHero ooiiero oOpa3oBaHUA,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEeYMBAaE€T HMHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHUsI BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrol CTOPOHBI, (popmupyer
JIOTHYecKOoe M a0CTPaKTHOE MBIIUICHHE 00YJarOIIUXCs Ha YPOBHE, HEOOXOAUMOM IS
OCBOCHHUS HMH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH W JPYTHUX
TUCIMIUIMH. B pamkax naHHOro y4yeOHOro Kypca oOydaromiuecs OBJaJeBaiOT
YHHUBEPCATbHBIM SI3IKOM COBPEMEHHOW HAyKH, KOTOpas (QOpMyJIupyer CBOU
JIOCTH)KCHHS B MaTeMaTH4eCcKou (hopme.

VY4eOHbIll Kypc anreOppl M HayaJl MaTeMaTUYECKOro aHajiu3a 3aKjajblBaeT
OCHOBY ISl YCHEIIHOT'O OBJIAJICHUsI 3aKOHAaMU (U3UKH, XUMUHU, OHUOJIOTHH,
MOHWMAaHUS OCHOBHBIX TEHJCHLUN Pa3BUTHUS SKOHOMHUKHU U OOIIECTBEHHOH >KU3HH,
MO3BOJISIET OpPUEHTUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONb30BaTh WX I JajbHEHliero odpa3oBaHus U B
MOBCEIHEBHOMN XM3HU. B TO ke Bpemsi oOBiaJieHue aOCTPAKTHBIMH M JIOTUYECKHU
CTPOTMMHU KOHCTPYKLIMAMH anreOpbl 1 MATEMAaTHIECKOT0 aHAlIN3a Pa3BUBACT YMEHUE
HAXOAHUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH HCTUHHOCTH, JTOKA3bIBATh YTBEPKICHHUS C
MOMOIIBI0O MHAYKIMU M PACCYXKIATh JEAyKTUBHO, HCIIOJIb30BaTh 000OIIEHUE U
KOHKpeTH3alio, abCcTparupoBaHME M aHAJOTuio, (QOpMHUpPYET KpeaTuBHOE U
KPUTHUUECKOE MBIIIUICHHUE.

B xonme u3ydyenuss yueOHOro kypca «Airedpa M Havaja MaTEMaTUYECKOIO
aHamu3a» oOOydarouluecsl MOIy4arOT HOBBIM OMNBIT pEIIeHHs MPUKIAJHbIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MaTEMaTHYECKUX MOJENed peaNbHbIX CHUTYallHi,
MHTEPIIPETALNN MOTYYCHHBIX PEIICHUH, 3HAKOMATCS C MIPUMEPAMU MaTeMaTHYECKIX
3aKOHOMEpPHOCTE B  MpUPOJE, HAyKe M HCKYCCTBE, C  BBIJAIOIIUMUCA
MaTEeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

YueOHbld Kypc 007a7aeT 3HAUUTENbHBIM BOCHHUTATEIbHBIM IOTEHIIMATIOM,
KOTOPBIM  peanu3yercss Kak dYepe3 YyueOHbId Marepual, CIOCOOCTBYIOIINMA
(GOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHMs, TaKk W dYepe3 crnenupuky yueOHOMH
NESATENbHOCTH, TpeOyIomiel  MPOIODKUTETLHON  KOHIIGHTpAllMM  BHUMAaHWS,
CaMOCTOSITETbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYEHHBIN pPe3yJIbTarT.

B ocHoBe MeTonuku oOydeHus anreOpe W HadajlaM MaTeMaTHYeCKOTO aHaln3a
JISKUT JIeATEIbHOCTHBIA TPUHITUI OO yUEHHUS.



B cTpykType yuebHoro Kypca «Anredpa U Hayajga MaTeMaTUUYECKOrO aHAIA3a»
BBIJICIIEHBI ~ CIIEAYIOIIUE  COJEPKATEIbHO-METOAUYECKUE JHUHUU: «YHucima u
BbIUMCICHUs», «DyHKIUU U Tpadhuku», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4eckoro aHainusa», «MHOXecTBa M Jiordka». Bce  OCHOBHbIE
COJIEPXKATEIbHO-METOAUYECKUE JIMHUM U3Y4YaloTCsl Ha TMPOTSIKEHUU [BYX JIET
oOy4eHHsI HAa YpPOBHE CpeHEro o0IIero oopa3oBaHUsl, €CTECTBEHHO JOMOIHSIS IPYT
Jpyra ¥ MOCTENEeHHO HACHIIAsACh HOBBIMU Te€MaMH M paszjienaMu. [laHHBI yueOHBIN
KypC SBJISIETCSI WHTETPATHBHBIM, IIOCKOIBKY OOBEAMHSET B cebe cojiep’KaHue
HECKOJIbKUX MAaTeMaTHYECKUX JUCIUIUIMH, TaKUX Kak ajiredpa, TPUTOHOMETPHS,
MaTeMaTU4YECKUI aHallu3, TEOpUs MHOXKECTB, MaTeMaTU4yeckas Jioruka u apyrue. Ilo
Mepe TOro Kak OOydaromiuecs OBIaJeBalOT BCE OoJiee MIMPOKUM MaTEeMaTHYECKUM
anmapaTtoM, y HHUX MOCIIEI0BaTEIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MaTEMaTUUYECKyI0 MOJEIb PEAIbHOM CHUTYyallMd, NPUMEHSATH 3HAHUA,
MOJIyYeHHBbIE TPU HW3YYEHUU YYEOHOro Kypca, UIsi pEHIeHUs CaMOCTOSTENbHO
chopMyJIMPOBAaHHOW MaTEMaTHYECKON 3a/Jlaud, a 3aTeM HHTEPIPETHUPOBATH CBOMU
OTBET.

ConepkaTenbHO-METOANYECKAs JUHUS «Yucna W BBIYHCICHHS» 3aBEpPLIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIb30BAHMS JIEUCTBUTEIBHBIX YHCEN, KOTOpOe ObLIO
HA4YaToO Ha ypOBHE OCHOBHOro o0iiero odpasoBanusa. Ha ypoBHe cpenHero oodiero
oOpa3zoBaHus 0c000€ BHUMaHUE yAEIseTCa (OPMUPOBAHUIO HABBIKOB PaIlliOHATBHBIX
BBIYUCJICHUH, BKIIIOUAIOIIUX B CEOs MCMOIB30BaHUE PA3IUYHBIX (POPM 3amucu 4ucia,
YMEHUE JIeNIaTh NPUKUAKY, BBITIOJHITH NPUOIMKEHHBIE BBIYUCICHUS, OIEHUBATH
YHCIIOBbIE BBIpAKEHHUSA, pabOTaTh C MaTeMaTUYECKHMMH KOHCTaHTaMHU. 3HaKOMBbIE
OoOydYarolmuMcsi ~ MHOXKECTBA  HATypajbHbIX,  LEIbIX,  palMOHAIBHBIX U
JIEUCTBUTENIHHBIX YHCEI JOTOJIHSIOTCS MHOKECTBOM KOMIUIEKCHBIX YHucel. B kaxaom
U3 3TUX MHOKECTB PaccMaTpUBAIOTCS CBOMCTBEHHbBIEC €My ClieM(PUUECKUE 3aa4 U
Olepaluu: JeJIeHUE HaAIEJI0, ONEPUPOBAHUE OCTATKAMU HA MHOKECTBE 1I€JIBIX YUCEN,
0cOObIe CBOMCTBA pallMOHAJIBHBIX M HMPPALMOHAIBHBIX YHCEN, apu(PMETUUYECKUE
orepaluy, a Tak)Ke W3BIICUCHHE KOPHS HATypaJbHOM CTENEHHM Ha MHOXECTBE
KOMIUIEKCHBIX 4ucel. braromaps MOCI€AOBaTEIbHOMY pAacCIIUPEHHUIO Kpyra
UCIIOIb3YEMbIX YHUCEI W 3HAKOMCTBY C BO3MOXXHOCTSIMA HMX TMPUMEHEHUS JIs
pelieHus pa3audHbIX 3a/1a4 GOpPMUPYETCS MPEACTABICHUE O €IUHCTBE MaTEMaTUKU
KaKk HayKlu M €€ ponM B TOCTPOCHHHM MOJENEN pealbHOro Mupa, UIUPOKO
UCIOJIb3YIOTCSl 000011IeHNE U KOHKPETU3AIHSI.

Jlunus «YpaBHEHUSI UM HEPABEHCTBA» pEATU3YyeTCsl HAa MPOTSKEHUH BCETO
0oOy4eHHsI Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHMsl, TOCKOJIbKY B KaXJA0M pasJielie
[IporpamMmbl TIPEAYCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anad. B pesynbrare
oOydJaromrecss OBJAJACBAIOT PA3IMYHBIMU METOJAMHU PEIICHUS paIllMOHAJBHBIX,
UppAIMOHANBHBIX, TOKa3aTEIbHbIX, JOTapUPMUYECKUX U TPUTOHOMETPUUYECKUX



YpaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3a/Jad, COJEpKAIIUX MapaMeTphl.
[lony4yeHHble yMEHHS IIUPOKO MCIOJB3YIOTCS MPH UCCIEIOBAaHUU (PYHKIUN C
MOMOIIBIO TPOU3BOAHOMN, MPU PEUICHUHU MPUKIAIHBIX 3374 U 337a4 Ha HaXOXKJIEHUE
HAaMOOJNBITUX W HAMMEHBINX 3HaueHWW GyHKUWU. J[aHHas comepKaTenbHAS JTUHUS
BKJIFOYAET B c€0s Takke (POpMUPOBAHUE YMEHUI BBINOIHATH Pacy€Thl O PopMyiam,
npeoOpa3oBaHusl  palMOHANbHBIX, HWPPALUOHAIBHBIX W  TPUTOHOMETPUYECKUX
BBIPOKEHUI, a TaAKKe BBIPAKEHUHN, COMEpPKAIIUX CTeneHu u jJorapudmel. braromnaps
U3YYEHHIO anreOpanyeckoro wMaTepuana MPOUCXOIUT JalbHEWIIee pa3BUTHE
AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUIEHUS OO0ydarommxcs, G(opMUpyrTCs
HaBBIKM JE€AYKTUBHBIX pPAacCyXJIEHUU, pabOThl € CHUMBOJBHBIMU (OpMaMH,
IIPE/ICTABIICHNS 3aKOHOMEPHOCTENW U 3aBUCUMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB.
Anrebpa npemnaraer 3Q(QEeKTUBHbIE UHCTPYMEHTHI IS PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3ajay, Harjsi{HO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenpbHo-MeToAndeckass JimHUs «DyHKIMU ©  TpaduKU» TECHO
NEeperieTaeTcsd C JPYTUMU JIMHUSMU Y4YeOHOro Kypca, IOCKOJIIBKY B KaKOM-TO
CMBICIIE 3a1a€T MOCIEA0BAaTEIbHOCTh M3yUeHUsI maTepuana. M3yueHue CTEeneHHOMH,
MOKa3aTeNbHOM, Jorapu(pMUYECKON U TPUTOHOMETPUYECKUX (DYHKIIUM, X CBOMCTB U
rpaduKoB, WCIONb30BaHUE (YHKIMN ISl pelmieHus 3a7ad M3 JPYyrux y4eOHBIX
MIPEIMETOB U PEATbHOM KM3HU TECHO CBSA3AHO KaK C MATEMaTUYECKUM aHAJIU30M, TaK
U C peUICHUEM ypaBHEHHM M HepaBeHCTB. IIpu 3ToM OoJibllioe BHUMAHUE yIEseTCs
(GOpMHUPOBAHUIO YMEHUS BBIpAXaTh (POPMYJIaMH 3aBUCUMOCTH MEXKIY Pa3IuYHbIMU
BEJIMYMHAMH, MCCIIEI0BATh MOMyUYeHHbIE (YHKIIUU, CTPOUTh UX rpaduku. MaTtepuain
OTOM COAEP/KATEIBHOM JIMHUMA HALEJIeH HAa pPa3BUTUE YMEHUHM W HAaBBIKOB,
MO3BOJISIIOLIUX BBIPAXKaTh 3aBUCHMOCTH MEXKIY BEIMYMHAMH B pa3iuyHoOl Qopme:
aHAIMTUYECKOMU, rpadudecKoi u ciioBecHOM. Ero uzydeHrne cnocoOCTBYET pa3BUTHIO
QITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUI0 W KOHKPETHU3AIlUH,
HCIIOJIb30BAHUIO AHAJIOTU .

CopepxartenbHast JuHud «Havama maTeMaTHYecKOro aHaiu3a» MO3BOJISET
CYILLIECTBEHHO PAaCIIMPUTh KPYr KaK MaTeMaTU4YECKHUX, TaK M NPUKIAJHBIX 3a7ad4,
JOCTYIIHBIX OOYYaroIIMMCs, TaK KaK y HUX IHOSBISETCS BO3MOYKHOCTb CTPOWUTH
rpa@uKy  CIOXHBIX (YHKIMI, ONpenensiTh WX HauOONbIIME W HAUMEHBIIHNE
3HAUEHHUS, BBIYUCIATH IUIOWAAU (GuUryp U OOBEMBI Tell, HAXOAUTh CKOPOCTU U
yCKOpeHHsl TpolieccoB. JlaHHas copepkaTeiabHasi JIMHUS OTKPHIBA€T HOBBIC
BO3MOXHOCTH IIOCTPOEHHUS MAaTE€MaTU4YECKUX MOJEIEH peanbHbIX CHUTYalHi,
MO3BOJISIET HaXOUTh HAWIYYIlIee PEIICHUE B MPUKIAIHBIX, B TOM YHCJIE€ COLIUAIBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOI'0 aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPakTHOro, (POPMaIbHO-IOTMYECKOT0 M KPEaTHBHOIO
MBIIUICHUSA, (OPMHUPOBAHUIO YMEHHUH pacmo3HaBaThb MPOSBICHUS  3aKOHOB



MaTeMaTHUKH B HayKe, TEXHUKE M UCKyccTBe. O0ydaromuecs y3HAIOT O BBLIAOITIXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BHTHS MAaTEMAaTHKH KaK HayKH, U 00 uX
aBTOpax.

ConeprkarenbHO-METOIUYEeCKas JIMHUA «MHOXECTBAa M JIOTHKa» BKJIIOYACT B
ceOsl DIEMEHThI TEOPUHM MHOKECTB W MATEMaTHYECKON JIOTUKH. TeopeTHuKo-
MHOXKECTBEHHBIC TIPEJICTABIICHUS TIPOHU3BIBAIOT BECh KYPC IKOJbHONH MaTEeMAaTHKU U
mpeajaraloT HaumOojiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONMNA BCE pa3Jieibl
MaTEeMaTHKH W ©€ TPWIOKCHUW, OHHM CBS3BIBAIOT pa3HbIE MaTEeMAaTHUYCCKHE
TUCIUIUIMHBL W WX TPWIOKEHUS B eauHOe 1enoe. [lodTomMy BaxXHO daTh
BO3MOXXHOCTh ~ OOydYaromemycsi TIOHUMaTh TEOPETHKO-MHOXKECTBCHHBIH  S3BIK
COBPEMEHHOW MAaTE€MaTUKH M HCIOJb30BATh €r0 JJIsi BBIPAKEHUS CBOMX MBICIICH.
JIpyruM  BaXXHBIM TIPU3HAKOM MAaTEMAaTHKH KaK HayKH CIEIyeT TpPU3HATH
CBOMCTBEHHYIO € CTPOrocTh 00OCHOBAaHUH U CIICJIOBAaHUE OMPEACIICHHBIM MPaBHIaM
MOCTPOCHHUS JTOKA3aTEIbCTB. 3HAKOMCTBO C JJIEMEHTaMH MaTE€MAaTHYECKON JIOTHUKU
CIIOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBIIUICHUS OO0YYalOUIUXCs, MO3BOJISIET UM
CTPOUTH CBOHM DPACCYXKICHHUS HA OCHOBE JIOTUYECKUX MPaBWiI, (POPMUPYET HABBIKU
KPUTUYECKOTO MBIIILICHUS.

B ydyeObHOM Kkypce «AnreOpa W Hadajga MaTEeMAaTHYECKOTO aHaJHM3a»
MPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MOJCIUPOBAHUSA, KOTOPHIC MPU3BAHbBI
crocoOCTBOBaTh  (POPMUPOBAHUIO HABBIKOB TOCTPOEHUSI MOJEIEH pealbHBIX
CUTYyallWi, WCCIEIOBAaHUSA OTHUX MOJCIeH ¢ TIOMOIIBIO ammapara aireOpbl u
MaTEeMaTHYECKOTO aHaJIM3a, HHTEPHpPETAlliy TIOJyYeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUICTCHBI B KKIBIA M3 Pa3/ieiioB MPOTrpaMMbl, TOCKOJIBKY BECh MaTepHall
y4e0HOTO Kypca IMHMPOKO HWCIONB3YETCS IS PElICHHs MPUKIAAHBIX 3amad. [lpw
pEIICHHH  pEAIbHBIX  MPaKTHYECKWX  3a7a4  oOydJaromuecss  pa3BUBAIOT
HaAOJIOIaTEIFHOCTh, YMEHHWE HAaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
MCIIOJIb30BaTh AHAJIOTHIO, 0000IIaTh ¥ KOHKPETU3UPOBATH MpodaemMy. JlesTenbHOCTh
1o OPMHUPOBAHUIO HABBIKOB PEIICHHS TIPUKIIATHBIX 3a7]a4 OPTAaHU3YETCS B MIPOIIECCE
M3YYCHHUS BCEX TEeM YydeOHOro Kypca «Aniredpa W Hadajga MaTeMaTHYeCKOTroO
aHaIIn3ay.

Ha m3ydenne yueOHOTO Kypca «AnreOpa U Havajla MaTeMaTHIECKOTO aHaInu3a
orBoamtcs 272 vaca: B 10 kinacce — 136 gacoB (4 gaca B Hexemo), B 11 xmacce — 102
yacoB (3 yaca B HE/ICIIO).



COILEPXAHME OBYUYEHUA
10 KUIACC

Yuciia 1 BHIYUCTICHUA

PanmonanbHple uncia. OOBIKHOBEHHbIE M JIECATUYHBIE JpOOHM, NPOLIEHTHI,
OeckoHEeUHbIe Tepuogudeckue apodu. llpumeHenme apoOeil W MPOIECHTOB s
peleHus MPUKIAJAHbIX 3a1a4 U3 Pa3JIUYHbIX OTPacied 3HAHUN U PEAIbHOW JKU3HU.

JeiictBuTenbHble  4MCia. PanuMoHanpHble W MPpPAlMOHAIBHBIE  YHUCIA.
Apudmernueckue  omepauuu ¢ JEHCTBUTENBHBIMM  4MciaaMu.  Moayib
JNEHUCTBUTENBHOIO 4yuciaa U ero coicTBa. [IpuOnk€HHbIE BBIUMCIEHUS, NpPaBUIIA
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHHM.

Crenenp ¢ unenbiM  nokasareneM. buHom  Herorona. Hcenons3oBaHue
NoaXosmIel (HOpMbI 3aIIUCH JICHCTBUTENBHBIX YHMCEN JJISl PEUICHHs MPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJbHOM CTENEHU U €ro CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeaeM U €€ CBOWCTBAa, CTENEHb C
JEUCTBUTEIIBHBIM IIOKA3aTENIEM.

Jlorapupm umcma. CoiictBa sorapudma. JlecaTuuHble W HaTypajibHbIE
sorapugMmsl.

CHHYyC, KOCHHYC, TAaHIE€HC, KOTAaHI€HC YHCIOBOIO aprymeHra. ApKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIIOBOT'O apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxgecTBa W TOXKAECTBEHHbIE TNpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBbHBIE YpPaBHEHHsT W YpaBHEHHs-CIEACTBHA. HepaBeHCTBO,
pelIeHne HEPaBEeHCTBA.

OCHOBHBIE METO/BI PEHIEHHS LEIbIX U JAPOOHO-PAlMOHAIBHBIX YpaBHEHUH U
HEpPaBEHCTB. MHOIOWIEHBl OT OJHOW IIepeMEHHOM. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema besy. MHorouiensl ¢ nensiMu Ko3hduimeHramu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJEPKALINUX CTENIEHU U KOPHHU.

HppaumoHanbHbele ypaBHEHHS. OCHOBHBIE METOMBI PELICHUS WPPALMOHAIBHBIX
YPAaBHEHMM.

[Toka3zatenbHble ypaBHEHMS. OCHOBHBIE METOJBl PELICHHS MOKa3aTeIbHBIX
YPaBHEHHUM.

[Ipeobpa3oBaHne BbIpaXKEHUM, CONEPIKALIUX JOrapu(MBbI.

Jlorapudmuueckue YPaBHEHHSI. OcHOBHBIE METO/BI peuieHus
Jorapu(pMUIECKUX YpaBHEHHI.

OcHoOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIBI. [IpeoOpazoBanue



TPUTOHOMETPHUYECKUX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUIECKUX YPABHEHUM.

Peumienue cucreM JMHEWHBIX YypaBHEHHMU. Marpuua CHCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpenennuTeslb MATPULIbl 2X2, €ro TEOMETPUUECKUN CMBICI U CBOMCTBA,
BBIUHCIICHUE €T0 3HAYEHUs, NPUMEHEHHUE ONPEHEIUTENS I PELUIEHUS CUCTEMBI
JVMHENHBIX ypaBHEHUU. PemieHne NPUKIAAHBIX 330a4 C TOMOIIBI CUCTEMBI
JIMHEWHBIX YpaBHEHUU. MccienoBaHne MOCTPOCHHOW MOJEN C TTOMOIIBIO MaTpUIl U
ONPEIEIIUTEICH.

ITocTtpoeHne MaTeMaTHYECKUX MOJEIEN pPEeaJbHOM CHUTYyallud C IOMOILIBIO
YpaBHEHU M HEpaBeHCTB. [IpuMeHeHHWE ypaBHEHMN W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a7a4 U3 pa3IMuHbIX 00JacTel HAyKU U peabHOM )KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIus, crnocoObl 3amanus GyHKOUA. B3anmHO oOpatHBIe (QYHKIUU.
Komnosunums ¢ynxuuid. ['padux dyHkuumu. DineMeHTapHble NpeoOdpa3zoBaHUs
rpaduKoB QYHKIIUH.

OO6mactp ompeseneHuss U MHOXKECTBO 3HaueHui (yHkmmu. Hynmu QyHkiumu.
[IpomexyTku 3HAKONMOCTOSTHCTBA. UETHbIEe M Heu€THble QyHKUMU. [lepuoguyeckue
¢byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (PYyHKUIMH. MaKCUMyMbl U MHUHHUMYMBbI
¢bynkuuu. Hanbomnpiiee n HauMeHblee 3Ha4eHUsT QYHKIIMKU HA POMEXKYTKE.

Jluneiinasi, KBajpaTuyHas € JAPOOHO-TWHEHHAs (YHKIUU. DIJIEMEHTapHOEe
UCCJIEIOBAaHUE U NTOCTPOEHUE UX IPaPUKOB.

CreneHHas (pyHKIMS C HaTypaJbHBIM M LIEJbIM IMoKa3aTeneMm. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-0i cTeneHu Kak (PyHKIIMK 00paTHOM CTENEeHH C
HaTypaJbHBIM ITOKA3aTEIEM.

[lokazatenbHass u jorapupmMuyeckas (PyHKUUMH, MX CBOWCTBA MU T'papuUKH.
Hcnonb3oBanue rpadgukoB GyHKLIUN 151 peLIEHUS] YpaBHEHUIA.

TpuroHomerpuueckass OKPY>KHOCTb,  OIIPEIAEIICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUNA YUCIOBOTO apTyMEHTA.

O YHKIMOHAJIbHBIE 3aBUCUMOCTH B PEaJIbHBIX Ipolleccax U siBiieHusX. ['paduku
pEAbHBIX 3aBUCUMOCTEM.

Havana MmaTeMaTH4eCKOro aHajam3a

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCJEIOBaTeNbHOCTEH. Merton
MAaTeMAaTU4YECKOM MHAYKIMH. MOHOTOHHBIE U OTPaHUYEHHBIE ITOCIENOBATEIBHOCTH.
Hcropusi BO3HUKHOBEHMSI MaTEMaTHYECKOTO aHaiu3a KakK aHaiau3a OeCKOHEYHO
MaJbIX.

Apudmernueckas M reomMerpuueckas mporpeccu. beckoHeuHo yObIBaroras
reoMerpuueckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH TIeOMETpHYECKOU
nporpeccur. JIMHENHBIM U SKCHOHECHIMAIbHBIA poCcT. Yucno e. @opmyra CI0KHBIX
poueHTOB. lcrmonb30BaHWE MPOrpeccH Uil PELICHUs peajbHbIX  3a]ad
IIPUKJIATHOIO XapaKTepa.



HenpepbiBHbIe (QyHKIMU U UX cBoilcTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢ynkuuii. CBoHCTBa (QYHKIMH HEMpEPhIBHBIX Ha oTpe3ke. Meton
VHTEPBAJIOB JUIsl PELICHHUs HEpPaBeHCTB. lIpuMEHEHHE CBOWCTB HENPEPBIBHBIX
GbyHKIMI 15 perieHus 3a1ay.

[lepBass u BTOpas npousBojHble pyHKUMU. OnpeneneHrne, TeOMETPUUECKUN U
(bu3HUecKuil CMbICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K TpaduKy pyHKIUY.

[IpousBoaHbIE d51eMEeHTApHBIX (GyHKIMA. [Ipou3BOAHAST CyMMBI, POU3BENCHHS,
YaCTHOTO ¥ KOMITO3ULIMU (QYHKITUH.

MHoKecTBAa M JIOTHKA

MHoO)ecTBO, omnepalMu HaJ MHOXECTBAMU M HX CBOMCTBa. Jluarpammsl
Oiinepa—Benna. [IpumMeHeHne TEOPETUKO-MHOKECTBEHHOT'O anmnapara JJjisl OMUCaHUS
peaNbHBIX MPOLIECCOB M SBJICHUM, NpU pElIeHUH 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIIENICTBHE,
JOKa3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHHUS.

11 KJIACC

Yucia 1 BIYMCICHUSA

Harypanbubie u uenble uucia. [IpuMeHeHHE NPU3HAKOB JETMMOCTH LENbIX
gyucen, HauOonpimmi oommi genmutens (manee — HOJI) m HamMmeHnsliee oO1nee
kpatHoe (nanee — HOK), ocratkoB mo moaymto, anroputma EBkiva miis peiieHus
3a7a4 B LIEJIBIX YUCTIAX.

KommiekcHbie uncia. Anredpanyeckasi 1 TpPUTOHOMETpUueckast (GOpMbI 3anucu
KOMITJIEKCHOTO 4ucia. Apu(pMETHYecKue omneparuyd ¢ KOMIUIEKCHBIMU YHCJIAMH.
N300paxeHne KOMIUIEKCHBIX YHCET Ha KOOpAMHATHOW Miockoctu. dopmyra
Myagpa. Kopau N-0ii cTeneHn u3 KOMIUIEKCHOTO Ynciia. [I[puMeHeHrne KOMIUIEKCHBIX
qucell JUIsl petieHus: GU3NYecKuX U reOMETPUYECKHX 3aj1ay.

YpaBHeHUs] M HEPABEHCTBA

Cucrtema U COBOKYIMHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCUIIbHBIE CHCTEMBI U
CUCTEMBI-CJIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKUX  YpaBHEHUH  C OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuyecKux HEPaBEHCTB.

OCHOBHBIE METOIBI PEIICHHMSI TOKA3aTEIBHBIX U JIOTApU(PMUICCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHHS] CHUCTEM W COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAlMOHATBHBIX, TTOKA3aTEIbHBIX U JOTAPU(PMUIECKUX YPABHCHHM.

YpaBHEHHs], HEPABEHCTBA U CUCTEMBI C IapaMeTpPaMH.

[IpuMeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHUX



3a/1a4y W 3a7a4 U3 pa3IuvHbIX 00JlacTel HayKH M PEeaIbHOW JKW3HHU, MHTEpHpEeTalus
MOJIyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux wommosummu GyHKnmid. ['eomerpuueckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIIMHU, UX CBONCTBA U IpaUKH.

['paduueckre MeTonbl pelIeHUsS YpaBHEHUW W HEpaBEeHCTB. [ 'paduyeckue
METO/bl PELICHHs 3aJ1a4 C TapaMeTPaMHU.

Ucnonw3oBanue rpadukoB (QYHKIMA 719 UCCIEAOBaHUSA MPOILIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HUKAIOT MPHU PEIICHUH 3aJa4 U3 JPYTrux Yy4eOHBIX
MIPEIMETOB U PEAJIbHOM KU3HMU.

Havana MmaTeMaTH4eCcKOro aHajam3a

[IpumeHeHne NpOM3BOJHOM K HMCCIENOBAHMIO (PYHKUMHA HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxxnenne HauOodbIIero 1 HAMMEHbBIIET0 3HaYE€HUN HeNpepbIBHON
(GYHKIIMU HA OTPE3KE.

IIpumeHeHne NpPOWU3BOAHOM Ui HAXOXKIACHMS HAWIYYIIETO pEIICHUS B
NMPUKIAIHBIX 3aJayax, s ONpPENENIEHHsT CKOPOCTM M YCKOPEHMs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO mepBooOpa3Hbix. [lepBooOpas3Hbie
aneMeHTapHbIX QyHKIMi. [IpaBuiia HaxoXaeHus: EpBOOOPa3HBIX.

WNurterpan. I'eoMeTpryecKuil CMBICI HMHTErpana. BelYucieHne onpenenéHHoro
uHTerpana no popmyne Herotona-JIeiionuna.

[IpumeHeHrne wuHTerpaia A HaxOXACHHUS IUIOMIAaAed IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKHUX TEJ.

[Ipumepsl  pemennit  nuddepeHMabHbIX  ypaBHeHU. MareMmaruueckoe
MOJIETMPOBAHUE PEATHHBIX MPOIIECCOB C MOMOIIBIO AU(depeHIIUaTbHBIX YPABHEHHI.



INIAHUPYEMBIE  PE3VJIbTATbI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJITEBPA I HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (BA3OBBIMI
YPOBEHb) HA YPOBHE CPE/ITHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3ULUM OOYYArOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WJIEHa POCCUHCKOro OOIIecTBa, MPE/ICTaBIIEHUE O MAaTeMaTHYECKUX
OCHOBaX  (PYHKIIMOHUPOBAHMSI  PA3TUYHBIX  CTPYKTYp, SABJICHHH, TPOLEIYP
IPaXKJIaHCKOTO 00111ecTBa (BBIOOPHI, OMPOCHI U APYrO€), YMEHHE B3aUMOJIECTBOBATh
C COIIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUHM C UX (PYHKIIUSIMU U Ha3HAUCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMA

c(hOpMHUPOBAHHOCTh POCCUUCKONW TPAKTAHCKOW HWIACHTHYHOCTH, YBAXKECHHUS K
MPOIJIOMY M HACTOSAIIEMY POCCHICKOW MaTEMAaTHKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM POCCUHUCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIBI,
WCIOJIb30BAaHUE OTHUX JIOCTHKEHUH B JPYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, c(HopMHUpPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHUSA, ATUYECKOTO TOBEICHHS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHXKEHUI HAyKH U JIEITEIbHOCThIO YUYEHOI0, OCO3HAHUE JIMYHOTO
BKJIa/ia B MOCTPOCHHUE YCTOUUMBOrO OYIYIIErO;

4) 3cTeTH4eCKOro0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYAs HCTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEW, 0OBEKTOB, 3a/1a4, PELICHUH, pacCyXIeHUH, BOCIPUUMINBOCTD K
MaTeMaTUYECKUM acleKTaM pa3jInyHbIX BUJOB UCKYCCTBA;

5) pu3nvYecKOro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTUUYECKUE 3HAHMS B MHTEpEcax
310pOBOro M Oe3omacHoro o0pasza JKHM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3/I0pOBOE THUTaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHITUH U OT]bIXA,
perynsipHas (u3MYecKas AaKTUBHOCTh), (DU3MUECKOE COBEPIICHCTBOBAHUE MpHU
3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN AESITEIbHOCTHIO;

6) Tpy10BOIr0 BOCIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTU TPYAOJIIO0US, UHTEPEC K Pa3InyHbIM
chepam mnpodecCUOHANIBHONW JAESATENbHOCTH, CBA3aHHBIM C MaTeMaTUKOW H €€
MPWIOKEHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BhIOOp Oymymied mpodeccun u
peaTM30BBIBAaTh COOCTBEHHBIC KU3HECHHBIE IUIAHBI, TOTOBHOCTH W CIOCOOHOCTH K
MaTeMaTH4eCKOMY 0Opa30BaHUIO U CaMOOOPAa30BaHUIO HA MPOTSHKEHUU BCEU KU3HH,



FOTOBHOCTh K AaKTUBHOMY YYacCTHIO B pEIICHUM MPaKTHUYECKUX  3ajad
MaTeMaTU4YECKON HaNpaBJICHHOCTH;

7) IKOJIOTN4€eCKOTr0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOW  KYJAbTYpHl, IOHUMAHWE  BIUSHUSA
COIMAIbHO-DKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE TMPUPOAHOM U COLUATBHOM
Cpenbl, 0CO3HAHUE II100aIbHOI0 XapaKTepa IKOJIOrHYeCKUX Mpo0sIeM, OpUeHTAIUS Ha
MIPUMEHEHUE MaTEMaTHUECKUX 3HAHUM JUIS pelIeHHs 3a7a4 B 00JIACTH OKPYKaIOIICH
cpedbl, IUIaHUPOBAaHHWE MOCTYNKOB M OIEHKHM WX BO3MOMKHBIX MOCJIEACTBUM s
OKPYKaIOIIEH CPEIIbL;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHW U OOIECTBEHHOM MPAKTHUKH, TOHUMAaHHE MaTEMaTHUECKOM
HayKH Kak c(epbl 4eJIOBEUECKOM JesATebHOCTH, ATANOB €€ Pa3BUTHUS U 3HAUMMOCTH
JUISL pa3BUTHSI LIMBUJIM3AIIMM, OBJIAJICHUE SI3BIKOM MaTE€MaTHMKH M MaTeMaTH4YeCKOM
KYJBTYpOH KaK CPEJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISITH MPOCKTHYIO U
HCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE JIelicTBUS

ba3oBble Jjornueckue aeiicTBUs:

BBISIBIISITH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH MaTEMaTHYECKHUX
O00BEKTOB, MTOHATHH, OTHOIICHUN MEXY MOHIATHIMU, (OPMYITHPOBATH ONpPEICTCHUS
MOHATUH, YCTaHABIMBATh CYIIECTBCHHBIN MPU3HAK KJacCU(DHUKAIIUN, OCHOBAHUS IS
000011IeHUs U CPaBHEHHUS, KPUTEPUU TIPOBOAUMOTO aHAIIN3A;

BOCIIPHHUMATH, dbopMynupoBaTh W NPEoOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEILHBIE ¥ OTPUIIATEIIbHBIC, CIMHUYHBIE, YACTHBIC M OOIIIHE, YCIOBHEIC,

BBISIBJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MIPOTUBOPEUHS B
dakTrax, MaHHBIX, HAOJIOJEHUSX U YTBEPXKACHHUSIX, Mpejaratb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEY N,

JIeNIaTh BBIBOJALI C HCIIONB30BAHUEM 3aKOHOB JIOTMKH, JCHYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(mpsiMbIe W OT TPOTHMBHOTO), BBICTPAWBATh apTYMEHTAIIMIO, MPUBOANTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BBIBOIBI,

BBHIOMpATh CIOCOO pemieHuss y4eOHOM 3ajaun  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHHS, BHIOMPATh HAMOOIEe MOAXOMSIINUNA C YIETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeabckue 1eiicTBHUS:



UCIIOJIb30BaTh BOMPOCHI KAK MCCIEI0BATENbCKUA WHCTPYMEHT ITO3HAHUA,
dbopMynupoBaTh BOIPOCHI, bukcupyronme IPOTHUBOPEUHE, npo0iemy,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO
MO3ULUIO0, MHEHHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa, SIBJICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMH, SBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSTETILHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOABI IO pe3yjibTaTam
MPOBENEHHOIO0  HAONIOJIEHWs,  MCCIEOBaHUS,  OLEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIEHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MpoIlecca, a TakKe BbIJIBUraTh
MPEIONI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undpopmaunmueii:

BBISBJIATh JeUIMTH MHPOpPMALIUU, JTaHHBIX, HEOOXOAWMBIX Jii OTBETa Ha
BOIPOC U JUIsI pEILICHUs 3a]auH;

BbIOMpaTh MH(OPMALIMIO W3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIW3HPOBATh,
CHUCTEMAaTHU3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIIHIO PA3IUYHBIX BUIOB U (HOpM
MPE/ICTABICHNUS;

CTPYKTYpUpOBaTh HHGPOpPMALUIO, NPEACTaBIATh €€ B Pa3IMYHBIX (opMmax,
WTIOCTPUPOBATh TpadUyecKy;

OLIEHUBATh HaAEKHOCTh uH(popMaIun o CaMOCTOSATENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eiCTBUS

OOmenmue:

BOCIIPUHUMATh ¥ (OPMYJIHUPOBATH CYXKIACHUS B COOTBETCTBHUHU C YCIOBHSIMH U
IESIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX  TEKCTaX, JaBaTh TMOSACHEHUS MO XOJy peIIeHUs 3ajadH,
KOMMEHTHPOBATH MOJTYyUYCHHBIH pe3yJIbTarT;

B Xo0j€¢ OOCYXIEHHs 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMHI,
poOJieMbl, pelliaeMoi 3a/1auu, BHICKAa3bIBATh UJCH, HAIICIICHHBIC HA MOUCK PEIICHHUS,
COTIOCTABJISITh CBOM CYXJCHUS C CYXKJICHUSIMU JPYTUX YYaCTHUKOB JIAAJIora,
OOHapyXUBaTh pa3IM4YMe W CXOJCTBO TO3MIMH, B KOPPEKTHOH (opme
(hopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YyJAbTAaThl PEIICHUS 3aJlaud, SKCIEPUMEHTa, HCCIICIOBAHUS,
MIPOEKTA, CAMOCTOSATEIILHO BBIOMpaTh (QopMaT BBICTYIUICHHS € Y4€TOM 3ajad
MIpEe3eHTAIMN 1 OCOOCHHOCTEH ayTUTOPUH.

PerJIﬂTI/IBHI)Ie YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH



Camoopranu3amnus:

COCTaBJISITh ITUIAH, aJITOPUTM pEIIeHUs 3aJlaud, BBIOUpPATh CIOCO0 pelieHus C
y4ETOM HMMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbI HHTEJJICKT:

BJIAJIETh HABBIKAMU TO3HABATEIBLHON peIEKCUU KaK OCO3HAHHUS COBEPIAEMbIX
JECUCTBUH W MBICIUTEIBHBIX MPOIIECCOB, WX pPe3yJIbTaTOB, BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca W pe3yjbTara PElICHUs MaTeMaTU4YeCKOU
3a7a4u;

MpeABUIETh TPYIAHOCTH, KOTOPhIE MOTYT BO3HMKHYTH IPH PEIICHUHU 3aJ]lauH,
BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJEHHBIX OMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIM U YCJIOBUSIM, OOBSCHATH MPUUYUHBI
JOCTHXKEHHUSI WU HEJOCTHKEHUS PEe3yJbTaTOB ACSATENbHOCTU, HAXOJIUTh OIIMOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITEJIbHOCTD:

MOHUMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWUBUIYATHLHON
paboThI MIPH pElIeHUH y4eOHBIX 3a7a4, IPUHUMATh 11€7Tb COBMECTHOM JIEATENbHOCTH,
IUTAHUPOBATh OpPTraHU3AIMI0 COBMECTHOM paloThl, pachpenensTh BUIbI padoT,
JIOTOBAapUBaThCA, OOCYX JaTh MPOLECC M pe3yiabTar paboThl, 0000MATh MHEHUS
HECKOJBKMX JIOJICH;

y4acTBOBaTh B TIPYyNmoBbIX ¢opmax paboThl (0OCyXaeHHs, OOMEH MHEHUI,
«MO3TOBBIE MITYPMbI» U HHBIE), BBITIOIHATH CBOIO YacTh PabOThI U KOOPJIUHUPOBATH
CBOU JICUCTBUS C IPYTUMU YIE€HAMM KOMaH/Ibl, OIIEHUBATh KA4ECTBO CBOETO BKJIaja B
o0lui  MPOAYKT MO  KpuTepusMm,  cHOpMYJIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJICCTBHUSL.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy o60ydenuss B 10 kJacce OOyYarOmMIACS TIOJYYUT CIASTYIONIHC
MpeAMETHbIE PE3yJbTaThl MO OTJAEIbHBIM TeMaM paboueil mporpaMmbl y4eOHOTO
Kypca «Anredpa ¥ Hauajga MaTeMaTHYECKOT'0 aHAJIU3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJIHO OMEPUPOBATh MOHATHUSIMHU: paAlMOHAIBLHOE YHCI0, OECKOHEUHas
nepuoanydecKas  ApoOb, MPOLEHTHI, HPpPAlMOHAILHOE  YHCJIO, MHOXECTBa
palMOHATIBHBIX U JEHCTBUTEIIBHBIX YUCE, MOAYJIb AEHCTBUTEIBHOIO YHCIIA;

MIPUMEHSTH APOOH U MPOIESHTHI JUIS PEIICHHS IPUKIIAIHBIX 3a/1a4 U3 Pa3IuIHBIX
OTpaciiell 3HaHNUW U PEaJbHOMU KU3HU;

MPUMEHSITh NMPUOTUMKEHHBIE BBIUUCIICHUS, MPaBWIA OKPYTJICHUS, TIPUKUAKY U



OLICHKY PE3yJIbTaTa BBIYMCIICHUN;

CBOOOJHO OMEepUpoBaTh MOHATHEM: CTEMEHb C LEJIbIM IOKa3aTelieM,
MCIOJIb30BaTh MOAXOMSAIIYI0 (POpMy 3amucu AEHCTBUTENBHBIX YHUCEN JIJIS PEIlCHUs
MIPAKTUYECKUX 3a]a4 U MPEACTaBICHUS JAHHbIX;

CBOOOJHO OIEpUPOBaTh MOHATUEM: APU(PMETHUECKUI KOpPEHb HATypabHON
CTEIICHH;

CBOOOJIHO ONEPUPOBATh MOHATUEM: CTEIIEHb C PALlMOHAIBLHBIM [10KA3aTEJIEM;

CBOOOIHO ONEpUpOBaTh MOHATHSAMM: Jorapudm ducna, JIECATUUYHBIE U
HaTypajbHbIE JIOrapu(MBbI;

CBOOOJHO OMEpUpOBaTh TMOHATUAMH: CHUHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC
YKUCIIOBOI'O apryMEHTa;

OIEpUpPOBaTh IMOHATUSAMM: APKCHHYC, APKKOCUHYC W APKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUsI 1 HEPaBeHCTBA:

CBOOO/IHO ONEpPUPOBATH TMOHSATHUSMHU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIEC YPABHEHUS U YPABHEHHUSA-CIIEICTBUSA, PABHOCWIbHBIE HEPABEHCTBA,

NPUMEHATh PA3JIMYHbIE METOJbl PpEUIEHUS PALMOHAIBHBIX U JpOOHO-
pallMOHAJBHBIX YPABHEHWM, IPUMEHATh METOJ MHTEPBAJIOB [UIA PELICHUS
HEPABCHCTB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: MHOIOWIEH OT OJHOM NEepEeMEHHOM,
MHOTOWIEH C LEIbIMU KO3 PUIMEHTaMU, KOPHU MHOTOYJIEHA, MPUMEHSTh JEICHHE
MHOI'OYJIEHAa Ha MHOTOWIEH C OCTaTkoMm, TeopeMy be3dy u teopemy Buera mis
pelIeHMs 3a1a4;

CBOOOJHO ONEPHUPOBATh NOHATHIMU: CUCTEMA JIMHEWHBIX YpPaBHEHUH, MaTpULa,
ONpPENENNUTENb MaTpUlbl 2 X 2 MU €ro IeOMETPUYECKHM CMBICI, HCIOJIb30BAThH
CBOMCTBa ompeaenurenss 2 X 2 1 BBIYMCICHUS €r0 3HA4YEHHs, IPUMEHSTH
ONpEACIIUTENN JUIsl PEIIECHHsS CHUCTEMBI JIMHEWHBIX YPaBHEHUW, MOJEIUPOBATH
peanbHbIE CUTyallMd C TMOMOIIBIO CUCTEMBI JIMHEMHBIX YPAaBHEHHM, HCCIIEI0BATH
ITOCTPOCHHBIE MOJENH C MOMOIIBIK) MATpPHI] U ONPEAEIUTENEH, HHTEPIPETUPOBATH
IIOJIy4CHHBIN PE3YJIbTAT;

WCIIOIb30BaTh CBOMCTBA JIEUCTBUUM C KOpHSAMH JUIsi HOpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATh MPE0OpPa30BaHUs YKCIIOBBIX BBIPAKEHMM, COAEpPkKAIIUMX CTEIECHU C
palMOHAJIbHBIM [TOKA3aTEIIEM;

HCIIOJIb30BaTh CBOMCTBA JIOTapu(MOB it mpeoOpa3oBaHus Jorapu(MUIECKIX
BBIPAKCHUU;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: HPPAILMOHAIBHBIE, IIOKAa3aTeNbHbIE U
JorapuMuyecKkue ypaBHEHHs, HAaXOAUTh UX PELIEHUS C MOMOIIbI0 PaBHOCHIBHBIX
IIEPEXO0/I0B WJIN OCYIIECTBIIASA MPOBEPKY KOPHEW;



NPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOpPMYIBl A MpeoOpa3OBaHHS
TPUTOHOMETPHUYECKUX BBIPAKECHUM;

CBOOOJHO  ONEpHpPOBaTH TMOHITHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoauMmble  (QOpMyJabl A PEHIeHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHHIA;

MOJICTHPOBAaTh pEabHBIE CHUTYyallMd Ha s3bIKE aiureOpbl, COCTaBIISTH
BBIpQXXEHUs, YypaBHEHUS, HEPAaBEHCTBA [0 YCJIOBHUIO 3a/Jayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM amapara anreOphl.

DyHKIUM U TPaPUKH:

CBOOOJHO OIEPUPOBATH MOHATUSIMH: (GYHKLHS, CIOCOObI 3a/aHusd (PYHKIUH,
B3aUMHO OOpaTHbI€ (YHKIIMH, KOMIO3ULIUS GYHKINMA, TpaduK QYHKIINH, BHITOIHSTh
aJIEeMEHTapHbIE peoOpa3oBaHus Tpa@uKoB GyHKIINIA;

CBOOOIHO OMNEPHPOBATh TMOHATHUSIMHU: OONACTh OMpEACICHUS W MHOXECTBO
3HauYEHUU QYHKIMH, HYJIH QYHKIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OINEpPUPOBaTh NOHATUAMU: YETHBIE U HEYETHbIE (PYHKIIMH,
nepuoanyeckre (yHKIUHU, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIUH, MaKCUMYyMBbI U
MUHUMYMBI (QYHKIIMM, HauOOJbIIee W HAWUMEHbIIEe 3HadeHHe (QYHKIMA Ha
MIPOMEKYTKE;

CBOOO/IHO ONEpUPOBATHh MOHATHUSMHU: CTENEHHas (YHKIUS C HATYpaJbHbIM U
[ENbIM TOKa3aTeneM, rpaduk cTerneHHOW (YHKIMKM C HATypaldbHBIM M LEIBIM
nokasaresieM, rpauk KOpHS n-Od CTENEeHH KaKk (PYHKUUMU OOpaTHOW CTENEeHU C
HATypaJbHBIM MOKa3aTEeIEM;

OlEepUpOBaTh TMOHATUSAMU: JIMHEHHAs, KBaJpaTuyHas U JAPOOHO-THMHEHHas
(GyHKINH, BRITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHUE UX TPAPHKOB;

CBOOOIIHO OIEpPHPOBaTh TOHATHUSAMHU: TIOKa3aTelnbHAas W Jorapudmmueckas
byHKIMKA, MX CBOWCTBA W rpaduKH, UCHOJIB30BaTh WX TIpapuKU IS pPElICHUs
YPaBHEHUN;

CBOOOIHO OMEpPUPOBATh TMOHATHUSAMH: TPUTOHOMETPHUYECKAsh OKPY>KHOCTbD,
orpeneseHre TPUTOHOMETPHUECKUX (YHKITHI YUCIOBOTO apTyMEHTa;

UCIOJb30BaTh Ipauku  (GYHKOUH AJ  UCCIENOBaHUS  IPOLIECCOB U
3aBHCUMOCTEHM TpH PELICHUHU 33434 U3 APYIHX Y4eOHBIX MPEIMETOB U peatbHON
’KU3HU, BBIpaKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY BETHUNHAMU;

Hauyana maTeMaTH4ecKOro aHaju3a:

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: apudmernueckass U TeoMeTpUYecKas
nporpeccusi, 0€CKOHeYHO yObIBaroIias reoMeTpuyecKas MpOrpeccHsi, JUHEUHBIN U
AKCIIOHEHIIMATIBHBIA POCT, (POpPMya CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHUE O
KOHCTaHTE;

UCIOJb30BaTh MPOrPECCUM ISl PEUICHHs] pealbHbIX 3aJay IPUKIIATHOTO
XapakTepa;



CBOOOJHO ONEpUPOBATh MOHATUAMM: MOCIEI0BATEIBHOCTb, CIOCOOBI 3aJaHus
MIOCJIEN0BATENBHOCTEN, MOHOTOHHBIE W OTFPAHUYEHHBIE IIOCIIEIOBATEIBHOCTH,
MNOHMMATh OCHOBBI 3apOKJECHUSI MATEMaTHUECKOI0 aHaIN3a KaK aHajln3a OECKOHEYHO
MaJbIX;

CBOOOJHO ONEpUPOBATh MOHATHIMU: HENpPEPhIBHbIE (DYHKIIMH, TOUYKH pa3pbiBa
rpaduka GyHKIHMH, ACUMIITOTHI FpaduKka QyHKIHNY;

CBOOOJIHO ONEpHUpOBaTh MOHATHEM: (YHKLMS, HENpepblBHAas Ha OTPE3KE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI JIJIS peIIeHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: NIEpPBasi U BTOpasi NPOU3BOAHbIE (DYHKIIHH,
KacarenbHas K rpaduky QyHKIMY;

BBIYMCIIATh IIPOU3BOJHBIE CYMMBI, MPOU3BENCHMS, YaCTHOIO W KOMIIO3ULIMU
ABYX (YHKIIMM, 3HaTh MIPOU3BOHBIE AIEMEHTAPHBIX (DYHKIIUH;

UCIOJI30BaTh TE€OMETPUYECKU U (U3MYECKUH CMBICH MPOU3BOAHOM s
pelIeHus 3a1a4.

MHoKecTBAa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHSATUSAMH: MHOKECTBO, OIEpALlMU HaJ MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar JJis ONUCAaHUs peajbHbIX
IPOLIECCOB U SIBJICHUM, IIPU PELICHNUH 3a]1a4 U3 IPYTUX yUEOHBIX IIPEIMETOB;

CBOOOJIHO OIEpPUPOBaTh NOHATHUSMHU: ONpEIEICHUE, TEopeMa, YpaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, J0KA3aTENbCTBO, PABHOCHIIbHbBIE
yYpaBHEHUS U HEPABEHCTBA.

K xonmy o60ydenus B 11 kJacce oOOydYarOlmIMIACS TIOJIYYUT CJSTYIOIIUE
IpeIMETHbIE pe3yNbTaThl MO OTJEIbHBIM TeMaM pabodeil mporpaMMbl y4yeOHOIO
Kypca «AnreOpa U Hadyaja MaTEMaTUYECKOTO aHAIN3a»:

Yucaa v BBIYUCICHUS:

CBOOOJIHO OIEPUPOBATh MOHATUSMU: HATYpalbHOE U 1IEJI0€ YKCIO, MHOKECTBA
HATypaJbHBbIX W LEJIBIX YHUCEN, UCIONb30BATh MPU3HAKU JECIUMOCTU LIEJBIX YHUCEI,
HOJl u HOK HaTypanmbHbIX 4YuCen ISl PELICHUS 3a4ad, NPUMEHSTb aAITOPUTM
EBkimpa;

CBOOO/IHO ONEpUpPOBAaTh MOHATHEM OCTaTKa IO MOJYJI0, 3alUChIBATH
HaTypaJbHbIE YKCIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO OINEpUPOBAaTh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOYECTBO
KOMIUIEKCHBIX YMCEJ, NPEACTaBISITh KOMIUIEKCHBIE 4YMcia B ajlreOpandyeckod Hu
TPUTOHOMETPUUYECKON (opMe, BBINOJIHATH apUPMETHUECKUE ONepaluud C HUMH U
M300pakaTh Ha KOOPJAWHATHOMN TIOCKOCTH.

YpaBHeHUA U HEPABEHCTBA:

CBOOO/IHO ONEpUPOBATh MNOHITUSAMM: HpPPALUOHAIbHBIE, IOKA3aTENIbHbIE U
Jorapu(MuyecKre HEpaBEHCTBA, HAXOAUTh UX PELICHUs C MOMOIIBI0 PaBHOCUIbHBIX
IIEPEX0/I0B;



OCYILECTBIIATH OTOOP KOPHEH MPH pEelIeHNH TPUTOHOMETPUUECKOT0 ypaBHEHUS;

CBOOOIHO OINEpPHPOBaTh TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXoauMble  (QOopMysbl A pEHIeHHs  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OMEpUPOBATH MOHSATUSMHU: CUCTEMA U COBOKYIMHOCTh ypaBHEHUUH U
HEPaBEHCTB, PaBHOCUJIbHBIC CHUCTEMBI U CHUCTEMBI-CIIC/ICTBUS, HAXOAWTh PEIICHUS
CUCTEMbl M COBOKYIHOCTEH pPallMOHAIbHBIX, WPPALUOHAIBHBIX, MOKA3aTEIbHbIX U
Jorapu(pMUYECKUX YpaBHEHHUM U HEPABEHCTB;

peliaTh paldoHaNbHbIE, HPPAlMOHABHBIE, MTOKa3aTeNbHbIC, IOTapU(PMUIECKIE
U TPUTOHOMETPUYECKHE YypaBHEHUS W HEPABEHCTBA, COJAEpKAIIME MOIYJIA U
napameTphl;

NPUMEHATh Ipaduyeckue METOAbl Il PElIeHHs YPaBHEHHH U HEPAaBEHCTB, a
TakKe 3a7a4 ¢ mapaMeTpaMu;

MOJIEIMPOBaTh pEajlbHblE CHUTyallud Ha fA3BIKE aireOpbl, COCTaBIAThH
BBIPQXXEHUs, ypaBHEHHsS, HEPAaBEHCTBA MU MX CHUCTEMbl I10 YCJIOBHIO 3aJlauH,
UCCIIEIOBATh TOCTPOCHHBIE MOJETM C HCIOJb30BAaHUEM afmapara anreOpsl,
WHTEPIIPETUPOBATH MOYICHHBIN PE3yNbTar.

DOyHKUMU ¥ TpaduKH:

CTpOUTHh TpaduKd KOMIIO3ULIMU (PYHKIUA C TOMOIIbIO 3JIEMEHTAPHOTO
MCCJIEIOBaHNS U CBOWCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOHTH T€OMETpPUUECKHe 00pa3bl ypaBHEHUI M HEPaBEHCTB Ha KOOPIWHATHOU
IUIOCKOCTH;

CBOOOTHO OMEPUPOBATH MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKITUH;

OPUMEHATh (QYHKIUHM A7 MOACTUPOBAHUS M HCCIEAOBAHUS PEATbHBIX
MPOLIECCOB.

Hauyana maTeMaTH4ecKOro aHau3a:

UCIIOJIb30BaTh MPOU3BOAHYIO AJIsl UCCIIEAOBaHUs (QYHKIIMU HA MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJWTh HAWOOJbIIEe W HaWMEHbIEe 3HAUYCHUs (PYHKIMHU HEMPEphIBHOW Ha
OTpPE3KE;

UCIOJb30BaTh MPOU3BOJHYIO JJI HAaXOXKICHHS HAWIYYIIEro peEIIeHUus B
MPUKIJIATHBIX, B TOM YUCIIE COI[MAIIBHO-DKOHOMUYECKHX, 3a/adyax, M1 ONpeeIeHuUs
CKOpPOCTH U YCKOpEHUs Mpoliecca, 3aJaHHOro (opMyJIoil Uiu TpaduKoMm;

CBOOO/IHO ONEPUPOBAThH MOHITUSIMU: IEPBOOOPA3HAs, ONpeAeIEHHBIN HHTErpal,
HaXOAWTh TEPBOOOpPA3HBIE 3JIEMEHTAPHBIX (PYHKIHUNA W BBIUUCIATH HHTErpaj IO
dbopmyne Herotona-JleliOnuna;

HaXOAMTH IJIOUIAIN IUIOCKUX QUTYP U 0OBEMBI TEN C MOMOUIbIO UHTETpaJIa;

UMETh MPEACTABIEHUE O MaTEeMaTHYeCKOM MOJIEIMPOBAHUU Ha IpUMEpE
cocTtaBieHus TupdepeHIINaTbHBIX YPaBHEHUH;



peiiaTth MNPUKIAJHBIC 3aaadd, B TOM YHCIC COOHUAJIbHO-DKOHOMHUYCCKOIO H
(I)I/ISI/IIIGCKOFO XapakTepa, Cpe€aACTBAMU MAaTCMATHYCCKOI0 aHaJin3a.

TemaTuyeckoe NJIAHUPOBAHUE

10 KJTACC
Ne H
o/ aMMeHOBaHUe pa3/iesioB H TeM JseKTpoRHEIe (IEPPOBDHIE)
TporpaMmet Komiects o0pa3oBaTe/IbHbIE PeCYPChI
n 0 4acoB p pecyp
MHOKeCTBO IeHCTBUTEIBHBIX YHCET.

1 Mmuorowiensl. PanimonanbHble ypaBHEHUS 27 https://resh.edu.ru/

1 HepaBeHCTBa. CUCTEMBbI JIMHEUHBIX https://www.yaklass.ru/
YpaBHECHUI
@®ynkuuu u rpapuku. CreneHHas https://resh.edu.ru/

2 12 .

(YHKIUS C LIEeTIBIM IT0Ka3aTeIeM https://www.yaklass.ru/
ApupmeTrueckuii KOpeHb N-0i CTENeHN. https://resh.edu.ru/

3 15 )
HppanuyoHanbHble ypaBHEHUS https://www.yaklass.ru/
[ToxazarenpHast GyHKUIMS. https://resh.edu.ru/

4 10 .

Iloka3aTenbHble ypaBHEHUS https://www.yaklass.ru/

5 Jlorapudmuueckast QyHKIIHS. 17 https://resh.edu.ru/
Jlorapudmudeckue ypaBHEHUS https://www.yaklass.ru/
TpuroHomeTprdecKue BbIpaKEHUS U https://resh.edu.ru/

6 22 .
yYpaBHEHUS https://www.yaklass.ru/

7 [locnenoBaTenbHOCTH U POTPECCUU 10 https://resh.edu.ru/

porp https.//www.yaklass.ru/
https://resh.edu.ru/

8 HenpepsiBabie hynkiuu. [IponsBoanas 20 hitps://www. yaklass.ru/

9 [ToBTOpenue, 06061IeHKE, 3 https://resh.edu.ru/
CHUCTEMaTH3alus 3HAHUI https://www.yaklass.ru/

OBLIEE KOJIMYECTBO YACOB I10 136
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11 KITIACC

‘N;') Haumenosanue pasjien0s u Tem Kosimyectno JyieKTpoHHbBIE (HU(POBHIE)
wn TpOrpaMMeI 4acoB o0pa3oBaTeJibHbIE pecypchbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 18 https://resh.edu.ru/
MIPOU3BOAHOU https://www.yaklass.ru/
2 [lepBooOpasHas u MHTETpa 10 E::S:Zmi:ﬁa/ ss.ru/
3 I'paduku TpUrOHOMETPUYECKUX (PYHKITHIA. 9 https://resh.edu.ru/
TpuroHomeTpuyecKke HEpaBEHCTBA https://www.yaklass.ru/
4 HppanuoHanbHbie, MoKa3aTeIbHbIE U 17 https://resh.edu.ru/
norapuMUYECKHe HEPABCHCTBA https://www.yaklass.ru/
https://resh.edu.ru/
5 KommnuiekcHbie unciia 9 hitps://www.yaklass.ru/
https://resh.edu.ru/
6 HarypanbHble u nenbie yucia 6 https-//www.vaklass.ru/
Cucremsl pallMOHAIBHBIX, _
7 UPPALMOHATIFHBIX MOKA3aTEeNbHBIX U 7 Eggzxm ?/gkrlua/s sru/
Jorapu(MUUECKUX YpaBHCHUI ' ' '
https://resh.edu.ru/
8 3anatu ¢ napaveTpamu 15 https://www.yaklass.ru/
9 [ToBTOpenue, 06061IeHNE, 11 https://resh.edu.ru/
CHUCTEMaTH3alus 3HAHUN https://www.yaklass.ru/
OBULIEE KOJIMYECTBO YACOB I10 102
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MyHuIMnaJdbHoe 010/:KeTHOEe 001e00pa3oBaTe/ibHOE YUpeKIeHue

«l"opesbckasi cpeaHsisi 001eo0pa3oBaTeIbHAS HIKOJIA)

PaccmoTpena Ha 3aceaHu MeToinueckoro coBera
TITKOJIBI ¥ PEKOMEHIOBaHA K YTBEPIKICHHUIO
[IpoTokon Ne oT aprycra 2023 rona

PykoBonurens MC: /T.H. Mermepskosa/

VYTBepxkaena
IIpukas Ne oT asrycra 2023rona
JIUpeKTOp MIKOJIBI: /E.N. Kononuna/

Hoypoqnoe INTAHUPOBAHHUE

10 Y4eOHOMY KYpCy «AJiredpa u
HAY2)1a MATEMATHYIECKOT0
aHajau3a» 14 10-11 kiaccoB
OCHOBHOTI'O CpeIHero o0pa3oBaHus
(Da3oBBINl YPOBEHD)

Ha 2023-2024-2024-2025 yyeOHbIe roabl
Yuyurteian: PUO




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Konuue | [laTa uzydenus
CTBO daxt DNEeKTPOHHBIE
n | Tema ypoka 4acoB uudpoBsie
/ Tian o0pa3oBaTeNbHbIC
I pecypchl
1 MHO)KGCIBO, orepalyy HaJl MHOXKECTBAMU 1
U MX CBOMCTBA
2 Huarpammel Ditniepa - Benna 1
3 [IpumMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
armapara JiJisl pelIeHus 3a71a49
4 PanmonansHEIE Unciia 1
5 OOBIKHOBEHHBIC U IECATUYIHBIE IPOOH. 1
[IponeHTHI
6 beckoHeuHble epuoandeckre Apoou 1
7 [Tpumenenune npoOeli ¥ MPOLIEHTOB JIJIs 1
pelIeHUs IPUKIIAIHBIX 3a/1a4
8 JleiicTBUTENIbHBIC YUCTIA 1
9 PannonansHbie ¥ UppallMOHAIbHBIC YKCTIa 1
10 Apj/l(l)MeTI/I‘leCKI/Ie oTiepaluu C 1
JIEWCTBUTEJIbHBIMU YUCIAMU
11 MO{[YHL JIEUCTBUTEIIBHOTIO YUCJIA U €TO 1
CBOMCTBa
12 [TpuGnxEHHBIE BEIYMCIICHHSI, TPaBUIIa 1
OKPYTJICHUS
[Ipukuaka v oLleHKA pe3yabTara
13 | BBIYUCIICHHI 1
14 | Bxoomnas xonmpoavHas 1
15 OCHOBHHeV METO/IbI PEIICHHUS LIEITBIX 1
ypaBHEHUH
16 OCHOBHBIE METO/IbI peienus IpOoOHO- 1
palMOHAIBHBIX YPAaBHCHHUM
17 OcCHOBHbBIE METO/IbI PELICHUS LIETBIX U 1
JIPOOHO-PAIIMOHAIBHBIX HEPABEHCTB
MHOroujeHsl OT OJHOM ITIEPEMEHHOM.
18 | JlenmeHue MHOTrOYJICHA HA MHOTOYJICH C 1
OCTaTKOM
19 = Teopema besy 1
20 MHoOTOWIEeHBI C IeNBIMU KO3 HUITHEHTAMHU. 1
Teopema Buera
21 | PemeHue cucteM TMHEHHBIX YpaBHEHUN 1
22 | Marpuua cuctemsl JIMHEHHBIX YpaBHEHUN 1
23 Onpenennurtenb MaTPUIBI 2X2, €T0 1

FCOMCTpI/I‘-ICCKI/II‘/’I CMBIC]I 1 CBOMCTBA




24

Brruncienue 3HaueHUS OIIPCACIINTECIIA

25

[Ipumenenune onpeaeauTens 1l peleHus
CHUCTEMBI JINHENHBIX YPaBHEHUI

26

Pemenve mpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHCHUHN

27

Konmpononaa paboma Nel no meme
«MHnoostcecmeo oelicmeumenbHbvIX
yucen. Muozounenbi.
Payuonanvuvie ypasnenus u
nepagencmea. Cucmemot TUHEHHBIX
YPAGHEeHUl »

28

Crnioco0wl 3ananus GyHKuu. BzaumMuo
obpatabie QyHKIMU. KoMIo3uius

(G YHKIIHH.

29

I'padux pyHKIMU. D1eMeHTapHbIE
npeoOpa3zoBaHus rPaduKOB ¢ YHKIIHI

30

OO6nacTb onpene’aeHuss U MHOXKECTBO
3HAYCHUH PYHKIHH

31

Hymu ¢pynkiuu. [pomexytku
3HAKOIOCTOSIHCTBA

32

YérHble 1 HEUETHBIC () yHKITHH.
[lepuoanueckue GHyHKIMU

33

34

[TpomekyTKM MOHOTOHHOCTH (DYHKIIHU.
MaxkcuMyMbl U MUHUMYMBI () YHKITHH

Haubonpinee n HanMeHbIIIee 3HAUCHUE
(GYHKIIMH Ha IPOMEXKYTKE

35

Jlunelinas u xBaapaTuyHas QyHKIIUH.
DJIeMEHTAapHOE UCCIIEIOBAHUE U

rpauku GyHKIHMA

36

Jpob6Ho-nuueiiHas ¢yHKIHH.
DreMeHTapHOE HCCIIEI0BAHNE U IPpadHK
TUX P YHKIUH

37

CrerneHs ¢ LeIbIM MoKa3aTeieM. buaoMm
Hrrotona

38

CrenenHast GyHKIMS C HATYPAIBHBIM U
eJIBEIM IToKa3aTesieM. E€ cBolicTBa u

rpaduk

39

Konmpononaa paboma Ne2 no meme
«DynKyuu u 2paguKu»cIoBbIX
BBIPAKECHMM, COAEPIKAINX CTENICHU U
KOPHH

40

ApudmMeTnueckuii KOpeHb HATYPaTbHOU
CTEIEHU U €r0 CBOMCTBA

41

[IpeoOpa3zoBanHms YUCIOBBIX BHIPAKCHUH,
CoJIeprKalUX CTENEHU

42

Brinecenne MHOXKUTEIS U3-II0 3HAKA
KOpHS

43

BHecenne MHOXKUTENSA N0 3HAK KOpH




CoxkpaineHue 1pooei, copepkaimx

44 1
paauKaibl

45 Hp606pa30333HI/Ie HPpAIMOHATBHBIX 1
BBIpa)KEHU

46 | VppauuoHaJIbHbIE YpaBHEHUS 1

47 O06nacTh TOMYCTUMBIX 3HAUCHUN 1
UpPPaIMOHAIFHOTO YPABHEHUS

48 OCHOBHBIE METO/1bI peuenus 1
UpPpaLMOHATIFHBIX YPAaBHEHHH

49 PaBHOCHIIbHBIE TTEPEXO/bI B peuieHnH 1
UPPaLMOHAIIbHBIX YPABHEHUN

50 AJ'Il"OpI/ITMvpeHIeHI/IH MppalMOHATIBHBIX 1
ypaBHEHUH

51 | PemeHnue uppanroHaIbHBIX YPaBHEHUN 1

52 | Pemenue uppannoHaIbHBIX YPaBHCHHUM 1
CaoiicTBa 1 rpaduK KOpHS N-0 CTENEHU

53 | kak GpyHKIUH OOPATHOM CTEIEHH C 1
HaTypaJIbHbIM ITOKa3aTesieM
Koumponwvnas paboma Ne3 no meme

54 ((praquHaﬂbelf ypasnenus 1
Apugmemuueckuii Kopenv n-oi
cmenenu»

55 C:FGHCIEB C palMOHAJILHBIM [TOKa3aTeJIeM U 1
e€ cBoiicTBa

56 [TokazarenbHas ¢pyHKIUSA, €€ CBOICTBA U 1
rpaduk

57 Hcnons3zoBanue rpav(ppnca GyHKIMH 15T 1
pelLIeHNs] YpaBHEHUN

58 | IlokasarenbHble ypaBHEHUS 1

59 OCHOBHBIE METO/IbI peleHus 1
NIOKAa3aTeIbHbIX YPaBHEHUN

60 [TpuBenenue obenx yacTel ypaBHEHUS K 1
OJIHOMY OCHOBaHHIO

61 | BoiHecenue 001IEro MHOKHUTEIS 32 CKOOKY 1

62 Merto/ 3aMeHbl IEPEMEHHO B 1
MOKAa3aTeIbHBIX YPABHEHUAX

63 | Meroxa NOWIEHHOIO JEJICHUsS 1
Koumponwvnasa paooma 4 no

6a | Mmeme «Ilokazamenvnasn 1
¢yuxyua.Ilokazamenvnoie
YpasHeHusn»
Jlorapudm uuncna.

65 | OcHOBHBIEC METOJIBI PELICHUS 1
Jorapu(pMHUUECKUX YPAaBHEHUH.

66 | CsoiicTBa orapudma 1

67 | Hecstuunble Jorapu@msl 1

68 | HarypanbHble gorapugpmsl 1




[IpeoOpazoBaHue BRIPAKCHHIA,

69 1
CoJIepIKaIIUX JIOTapr(pMbI

70 Jlorapudmuueckas pyHkuus, e€ cBoiicTBa 1
U rpaduk

el Hcnionb3oBanue rpaduka QyHKIUH IS 1
pEIICHHS YpaBHEHUI

72 OyHKIMOHAIBHO-TpadUIECKUl METOT 1
peleHus ypaBHEHUH

73 | Jlorapudmudeckue ypaBHESHUS 1

74 PaBHOCUIIBHBIE IEPEXO/bI B PELLICHUN 1
Jorapu(pMUYECKUX YPaBHEHUH

75 Pemenne ypaBHEHMI 110 ONPEIEIICHUIO 1
aorapudpma

76 | Meron nOTEeHIIMPOBAHUSA 1

77 MeTton BBeicHUSI HOBOM MTEPEMEHHOMN 1

78 | Meron orapudmMupoBaHus 1

79 | Ilepexoa Kk HOBOMY OCHOBaHUIO 1

80 | Pemenue norapudMuYEcKuX ypaBHCHHHA 1

81 Konmpononaa paboma Ne65no meme 1
«/lozapugpmuueckue ypasnenus»

82 | Cunyc, KOCHHYC YHCIOBOTO apryMeHTa 1

83 TaHreHc U KOTaHIe€HC YU CIIOBOTO 1
aprymeHra

84 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 | ompeneneHue TPUTOHOMETPUUYESCKIX 1
(GyHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUUECKUE 1
TOXK/IECTBA

87 | ®opMyIbl IBOITHOIO yria 1

88 | d®opMysbl IOHUKEHUS CTEIICHU 1

89 | ®opMyIibl IOJIOBUHHOTO YIiia 1

90 | DopMyInbl CyMMBI apTYMEHTOB 1

91 | Dopmyibl CyMMBbI (DYHKITUI 1

92 | ®opmynbl npousBeAeHUs PYHKIUI 1

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPa)KEHUH € MOMOIIBIO (hOpMYIT

94 Konmpononaa paboma Neb no meme 1
«Tpuzonomempuueckue 6vlparxcenusny,

95 | Peuenue ypaBHeHHs COSX = a 1

96 = Pemrenue ypaBHeHus SiNX = a 1

97 | Pewenue ypaBHeHui tgx = @, Ctgx = a 1

98 MeTo/1 3aMeHBI IEPEMEHHOM 1

99 YpaBHeHUs, CBOIAUINECS K KBAIPATHBIM 1

YpaBHEHUSIM




10 | Merox pa3noKeHUs Ha MHOKHUTEIIN

0

10 = OpHOpOJHBIE TPUTOHOMETPUUYECKUE

1 ypaBHEHUS

10 | PemeHue TpUrOHOMETPUYECKUX YPAaBHEHUN

2

10 | Koumponwvnasa paboma Ne7 no meme

3 «Tpuzonomempuueckue Ypasuenusn»

10 INocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHH

4 [IOCJIEI0BATEIILHOCTEN

10 Meton MaTeMaTuuecKOW HHIYKIUU

5

10 | MOHOTOHHBIE U OIPAHUYEHHBIE

6 MI0CJIEJ0BATEIbHOCTU

10 = Apudmernyeckas u reomeTpudecKas

7 noporpeccum

10 = beckone4Ho yObIBaromiasi reoMeTpruecKas

8 nporpeccus

10 = Cymma OeckoHEYHO yObIBaroIIen

9 reOMETPUYECKOM MPOrpecCHr

11 | JIuHEWHBIN U SKCIIOHEHIMAJIBHBINA POCT.

0 Yucio e

11 = dopmyna CIOKHBIX TPOIIEHTOB

1

11 Hcnonp3oBaHuE NPOrpecCUN ISl PEILICHUS

2 peabHBIX 3374 MPUKIIATHOTO
XapakTepa

11 Konmponwvnas paboma 81 no meme

3 «Ilocneoosamenvnocmu u
npozpeccuuy

11 = HenpepsiBHbIE QYHKIIMU U UX CBOMCTBA.

4 Touka pa3pbiBa

11 AcuMnToTsl rpaduKoB GyHKIUH.

5 CpoiicTBa (QyHKIIMI HENTPEPHIBHBIX
HAOTpE3Ke

11 MeTto MHTEpPBAJIOB [IJI PELICHUS

6 HEPABEHCTB

11 = IlpuMeHeHue CBOMCTB HEMPEPBIBHBIX

7 GyHKIMMA U1l pelieHus 3a1au

11 | IlepBas u BTOpas MpoU3BOAHBIC (HYHKIIHU

8

11 | Onpenenenue, reOMETPUYECKUHN U

9 (U3UYECKUN CMBICI TTPOU3BOTHOM

12 | AJropuT™ HaxOKAEHUS IPOU3BOIHOM

0

12 | ®opmynsl nudpdepeHInpoBaHHs




[TpousBoaHas creneHHON (YyHKIIMU

[NPO'PAMME

5 1
12 | Ilpou3BoaHbIe 3JIEMEHTAPHBIX (YHKIIMHA 1
3
12 | BelunciaeHue nponu3BOIHBIX 3JIEMEHTAPHBIX 1
4 byHKIUN
12 | IlpousBoaHasi cymMbl QyHKIUI 1
5
12 | TIpowmsBoxmHas mpou3BeICHUSPYHKIHHA 1
6
12 = IIpousBoaHast yacTHOro QyHKIUI 1
7
12 | TIpou3BoaHas KOMIO3UIMU PYHKIUH 1
8
12 | IloHATHE M BBIYHCIEHUE IIPOU3BOAHON N-TO 1
9 nopsaka
13 = JduddepenuupoBanue cioxxHOH QyHKINN 1
0
13 | VYpaBHeHHEe KacaTeJbHON K TpapuKy 1
1 byHKIIH
13 | VYpaBHeHHe KacaTeNbHON K TpaguKy 1
2 byHKIIH
13 Koumponsnas paboma Ne9 no
3 meme «Henpepuienuvie 1
dyukyuu.Ilpouszsoonasn»

13 | PemieHust TpUroHOMETPUYECKUX YPABHEHUI 1
4
13 | Urorosas xoHTposibHas paboTa 1
5
13 CucreMaTu3anys 3HaHUH 1
6

OBUIEE KOJIMYECTBO YACOB I10 136




11 KUIACC

Kox | Jlara DJIEeKTPOHHbIE
Ne n4ec | pgpoBexeHus uudpoBbIe
n/n Tema ypoka TBO o0pa3oBaTesibHbIE
a0 | poan (paxr pecypenl
B
[IpumeneHne Mpou3BOAHOM K https://resh.edu.ru/
1 uccienoBaHuio GyHKIMI Ha MOHOTOHHOCTh 1 https://www.yaklass.ru
U DKCTPEMYMBI /
[IpuMeHeHue Mpor3BOIHON K https://resh.edu.ru/
2 WCCIICIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh 1 https://www.yaklass.ru
1 DKCTPEMYMBI [
[IpumeHeHne mpou3BOAHON K https://resh.edu.ru/
3 rcciea0BaHuIo (PYHKIMI HAa MOHOTOHHOCTD 1 https://www.yaklass.ru
¥ DKCTPEMYMBI [
[IpuMeHeHre nponu3BOAHOMN K https://resh.edu.ru/
4 UCCIIEeIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTh 1 https://www.yaklass.ru
1 DKCTPEMYMBI /
[IpumeneHne Mpou3BOAHON K https://resh.edu.ru/
5 rccie0BaHuIo (PYHKIMI Ha MOHOTOHHOCTD 1 https://www.yaklass.ru
¥ KCTPEMYMBI l
Haxoxnenne HanOOJIBIIEr0 U HAMMEHBIIETO https://resh.edu.ru/
6 3HA4YEeHHUs HeTPEPhIBHON (PyHKIMM Ha 1 https://www.yaklass.ru
OTpe3Ke /
Haxoxxnenne HanOOJIBIIErO0 U HAUMEHBIIIETO https://resh.edu.ru/
7 3HAUEHUS HEMPEPHIBHON (PYHKIIMU Ha 1 https://www.yaklass.ru
OTpE3KE /
Haxoxnenne HanOOJIBIIETO U HAMMEHBIIIETO https://resh.edu.ru/
8 3HA4YeHHUs1 HeTPEPhIBHON (PyHKIMM Ha 1 https://www.yaklass.ru
OTpe3Ke /
Haxoxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO https://resh.edu.ru/
9 3HAYEHUs HENPEPHIBHON (PYHKIINU Ha 1 https://www.yaklass.ru
OTpE3KE /
Haxosxnenre HanOoJIbIIEro U HAaUMEHBIIIETO https://resh.edu.ru/
10 3HAa4YeHHUs1 HeNPEPhIBHON (PyHKIMM Ha 1 https://www.yaklass.ru
OTpe3Ke /
[IpumeHeHne Npou3BOAHOM IS https://resh.edu.ru/
11 HAaxO0’KJICHHs HAWJIYYILIEro pEeIeHUs B 1 https://www.yaklass.ru
MPUKJIAJHBIX 33a/1a4ax l
[IpumeHeHne Mpou3BOIHOM s https://resh.edu.ru/
12 HaXO0XXIEHUS HAUTY4IIEro pelIeHus B 1 https://www.yaklass.ru
NPUKJIAJHBIX 331a4axX [
[IpumeneHnne npou3BOAHON st
orll3 CJICIICHUS cio OCTfI u czllco eHUA hitps://resh. edu.ru/
13 P p yeKop 1 https://www.yaklass.ru

nporecca, 3alaHHOTo (HYOPMYJION HITH
rpaduKoM

/
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https://resh.edu.ru/

14 Kommnozumust ¢yskimii https://www.yaklass.ru
/
https://resh.edu.ru/
15 Kommnosumus ¢yHkimii https://www.yaklass.ru
/
I'eomeTpuueckue o0Opa3sl ypaBHEHUI Ha https: //resh. edu.ru/

16 P N p My https://www.yaklass.ru
KOOpI[I/IHaTHOI/I IIJIOCKOCTHU /

I'eomerprueckue oOpa3sl ypaBHEHUH Ha hitps://resh.edu.ru/

17 N https://www.yaklass.ru
KOOPJMHATHOM TJIOCKOCTH /

18 KonTpoabnas padora: "UccaenoBanue
(¢yHKuMii ¢ TOMONLIbIO NPOU3BOAHOM "

[TepBooOpa3Has, OCHOBHOE CBOHCTBO hitps://resh. edu.ru/

19 ’ https://www.yaklass.ru
epBOOOPA3HBIX /
IlepBoOOpazHble eMeHTapHBIX QYHKIMH hitps://vesh. edu.ru/

20 p p P YHKIUMH. https://www.yaklass.ru
[IpaBuiia HaX0X1€HUSI IEPBOOOPA3HBIX /

HWuterpan. I'eoMeTpruueckuii CMBICI hitps://resh.edu.ru/

21 pall. p https://www.yaklass.ru
HHTETpaja /

B . https://resh.edu.ru/
BIYMCJICHUE ONPEEIEHHOr0 MHTErpaJia 1Mo :

22 N https://www.yaklass.ru
¢dopmyne Herorona-Jleiitbaunia |
B .. https://resh.edu.ru/

BIYMCIIEHUE ONPEAEIEHHOrO UHTErpaJIa 110 :

23 . https://www.yaklass.ru
dbopmyne Hetorona-Jleitoaura |
[IpumeHeHre HHTETpAJIa 1T HAXOXKIACHUS hitps://resh.edu.ru/

24 N https://www.yaklass.ru
MJI0IAIeH TIIIOCKUX (PUTYp /

[Tpumeps! pemernii nuddepeHImaIbHbIX https://resh.edu.ru/

24 P P vp p https://www.yaklass.ru
YpaBHEHUH /

[Tpumeps pemienuit AudhepeHnnaTbHbIX hitps://resh.edu.ru/

26 P P Vp p https://www.yaklass.ru
YpaBHEHUH /

MaremaTtuueckoe MOAEITUPOBAHUE https://resh.edu.ru/

27 peanbHBIX IIPOLIECCOB € MIOMOILBIO https://www.yaklass.ru
nudepeHIMaIbHBIX YPaBHEHUN /

T https://resh.edu.ru/

28 KOHTpOJ'II';'HaH pabora: "IlepBooOpasHas u https://www.yaklass.ru
HHTETpal /
TpuronoMeTpuueckue (b KIUH, UX hitps://resh.edu.ru/

29 P N P yi ’ https://www.yaklass.ru
CBOMCTBa U rpaduKu |

https://resh.edu.ru/
30 TpuronomeTpreckue dysKiumH, nx https://www.yaklass.ru

CBOWCTBA U rpaduKu

/
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OT60p KOpHEH TPUTOHOMETPUUYECKHUX https://resh.edu.ru/

YPaBHEHUH C IOMOLIBIO 1 https://www.yaklass.ru
TPUTOHOMETPUYECKON OKPY>KHOCTH [
OT160p KOpHEH TPUTOHOMETPUUYECKHX https://resh.edu.ru/
YPAaBHEHUH C TOMOIIBIO 1 https://www.yaklass.ru
TPUTOHOMETPUUECKON OKPY>KHOCTH [
OT60p KOpHEH TPUTOHOMETPUUECKHIX https://resh.edu.ru/
YPAaBHEHHH C TOMOIIBIO 1 https://www.yaklass.ru
TPUTOHOMETPUUECKON OKPY>KHOCTH [
https://resh.edu.ru/
PelieHne TpUroHOMETPUYECKUX HEPABEHCTB 1 https://www.yaklass.ru
[
https://resh.edu.ru/
Pemienne TpuroHOMETPUYECKUX HEPABEHCTB 1 https://www.yaklass.ru
/
https://resh.edu.ru/
Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1 https://www.yaklass.ru
/

KonTtpoasnas padora: "I'padukn
TPUTOHOMETPUYECKUX (PYHKIUIM. 1
Tpuronomerpuieckne HepaBeHcTBa'

OcHOBHBIE MCTOAbI PCIICHUA

https://resh.edu.ru/

38 https://www.yaklass.ru
IO0Ka3aTeJIbHbIX HEPABEHCTB /
OCHOBHBIE METO/BI PEILICHUS hitps://resh.edu.ru/
39 https://www.yaklass.ru
IOKAa3aTeJIbHBIX HEPABEHCTB /
OCHOBHBIE METO/IBI PELICHUSA https://resh.edu.ru/
40 P https://www.yaklass.ru
Jorapu(MUIECKIX HEPABCHCTB /
0 https://resh.edu.ru/
CHOBHBIE METObI PEIICHUS :
1 https://www.yaklass.ru
Jorapu(PMUIECKUX HEPABEHCTB /
OCHOBHBIE METOJIBI PEIICHUS https://resh.edu.ru/
42 https://www.yaklass.ru
norapu()MUIECKIX HEPABEHCTB /
OCHOBHEBIE METOIBI PELICHUA https://resh.edu.ru/
43 ABLP https://www.yaklass.ru
HAPPALMOHAIIBHBIX HEPABEHCTB /
OCHOBHBIE METOJIBI peueHus https:/resh.edu.ru/
44 https://www.yaklass.ru
UPPaALMOHAIBHBIX HEPABEHCTB /
https://resh.edu.ru/
45 OCHOBHEIC MCTOZBI PCLLICHNS https://www.yaklass.ru
HpPpAaALMOHAJIbHBIX HEPABEHCTB /
I'paduueckue MeTOBI penieHus hitps://resh.edu.ru/
46 p ABLP N https://www.yaklass.ru
HPPALMOHAIBHBIX YPABHEHUN /
47 I'paduueckue MeTo bl pereHus https://resh.edu.ru/

ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

https://www.yaklass.ru
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/

I'paduueckue MeTobI pemieHus

https://resh.edu.ru/

48 o https://www.yaklass.ru
JorapupMUYECKUX YpaBHEHHIMA |
T a(I)I/IquKHe METOABI PEUICHUI hitps://resh.edu.ru/

49 p P https://www.yaklass.ru
Jorapu(PMUIECKUX HEPABEHCTB |
I'paduueckue MeTo bl pereHus https://resh.edu.ru/

50 https://www.yaklass.ru
norapu(MUIECKIX HEPABEHCTB /
I'paduueckue MeTOIbI peLIeHUS https://resh.edu.ru/

51 MOKa3aTeIbHBIX U JOTapUPMHUUECKUX https://www.yaklass.ru
ypaBHEHUH l
I'paduueckue MeTobI pereHus https://resh.edu.ru/

52 MOKa3aTeJIbHbIX U JTOTapU(PMUIECKUX https://www.yaklass.ru
HEPaBEHCTB /
I'padnueckne MeTOIbl peLIeHUs https://resh.edu.ru/

53 MIOKa3aTeIbHBIX U JOrapu(PpMHUUECKUX https://www.yaklass.ru
HEPABEHCTB l
KonTpoabHnas padora:

54 "HppanuoHajibHble, IOKAa3aTeJbHbIE U
Jorapugmuyeckne HepaBeHcTBa "
KommnekcHpie yncna. Anrebpandeckast u https://resh.edu.ru/

55 TPUTOHOMETpHUECKasi POPMBI 3alUCU https://www.yaklass.ru
KOMILUIEKCHOT'O YHCIia [
ApH(METHUECKHE OTIEPAITHH ¢ https://resh.edu.ru/

56 p p https://www.yaklass.ru
KOMIUIEKCHBIMH YHCTIaMU |
ApH(METHIECKHE ONEPAIHH ¢ https://resh.edu.ru/

57 P p https://www.yaklass.ru
KOMILUIEKCHBIMH YHCTIaMU /
N3006paxkeHne KOMITJIEKCHBIX YHCeN Ha https://resh. edu.ru/

58 . https://www.yaklass.ru
KOOPJMHATHOMN TIOCKOCTH /
" https://resh.edu.ru/

300pakeHNe KOMIUIEKCHBIX YUCEIl Ha :

59 g https://www.yaklass.ru
KOOPJMHATHOM TIOCKOCTH |
®opmyna Myaspa. KopHu n-oii crenenu u3 hitps://resh. edu.ru/

60 PMY yappa. B.0p https://www.yaklass.ru
KOMILIEKCHOT'O YHCIia /
®opmyna Myaspa. Kopau n-oii crenenu u3 hitps://resh.edu.ru/

61 PMY yappa. Rop https://www.yaklass.ru
KOMIUIEKCHOTO YHCJIa /
[IpumeHeHne KOMIUIEKCHBIX YU CEIT [T https://resh.edu.ru/

62 pemeHuss GU3NIECKUX U TEOMETPUICCKUX https://www.yaklass.ru
3a7a4 /

63 KonTpoabHas padora: ""KommiekcHbie
yncaa'

64 HarypanbHble U 11e71bIe yncia https://resh.edu.ru/
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https://www.yaklass.ru
/

HpI/IMeHeHI/Ie IMMPU3HAKOB ACJIMMOCTHU LECJIBIX

https://resh.edu.ru/

65 https://www.yaklass.ru
qHcen /

I https://resh.edu.ru/

66 PUMEHEHHE MPU3HAKOB JEITMMOCTH LEIbIX https-//www.yaklass.ru
gucen: HOJl u HOK / ' ' '
IIpuMeHenne NpU3HAKOB IEINUMOCTH LETBIX https: //resh. edu.ru/

67 P P https://www.yaklass.ru
YHUCEJI: OCTATKU MO MOJIYJIFO /

[IpumeHeHne MPU3HAKOB AEIUMOCTH LEBIX https://resh.edu.ru/

68 YyyCell: aNroputM EBKiMaa i pereHus https://www.yaklass.ru
347124 B LEJIBIX YUCIIAX /

69 KonTpoabnas padora: "Teopus ueabix
gyucea”

Cucrema 1 COBOKYITHOCTh YPaBHEHHIA. https://resh.edu.ru/

70 PaBHocmiIbHbBIE CHCTEMBI M CUCTEMBI- https://www.yaklass.ru
CJICZICTBUS /

OCHOBHEBIE METOBI PEIIECHUSI CUCTEM U hitps://resh.edu.ru/

71 N P . https://www.yaklass.ru
COBOKYITHOCTEH pallMOHAJIbHbIX YPaBHEHUM /

OCHOBHBIE METO/bI PEIICHUS] CUCTEM U https://resh.edu.ru/

72 COBOKYITHOCTEM UPPALIMOHATBHBIX https://www.yaklass.ru
ypaBHEHUIA /

OCHOBHBIE METOBI PEIICHUS CUCTEM U https: //resh. edu.ru/

73 . P . https://www.yaklass.ru
COBOKYITHOCTEM MOKAa3aTEIbHBIX YPaBHEHHI |
OCHOBHBIE METOJIBI PEIICHUS CHCTEM U https://resh.edu.ru/

74 COBOKYITHOCTEH JTorapu(hMU4eCKUX https://www.yaklass.ru
ypaBHEHUIA /

[IpuMeHeHre CUCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3aJa4d U 3a71a4 U3 https://resh.edu.ru/

75 pa3TUYHBIX 00JaCTell HAYKU U peanbHON https://www.yaklass.ru
YKU3HU, UHTEPIIPETALMS MTOTYYECHHBIX /
pe3yJabTaTOB
Koutpoabnas padora: "Cucrembl

76 PAaUMOHAJIBHBIX, HPPALHOHAJIBbHBIX
MOKA3aTeJbHBIX U JIOTapU(PMHUUYECKUX
ypaBHeHHi'"

https://resh.edu.ru/
77 PanyonaneHbIe ypaBHEHHS € TapaMeTpaMu https://www.yaklass.ru
l
ParnmonansHble HepaBEeHCTBA C hitps://resh.edu.ru/

78 P https://www.yaklass.ru

rnapamMeTrpamu /
https://resh.edu.ru/
79 PannoHanpHbIE CUCTEMBI € ITapaMeTpaMu https://www.yaklass.ru

/
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HppauroHanbHble ypaBHEHMsI, HEPABEHCTBA

https://resh.edu.ru/

80 https://www.yaklass.ru
C mapameTpaMu /
https://resh.edu.ru/
81 HppanroHanbHble CUCTEMBI C TTapaMETPaMU https://www.yaklass.ru
/
ITokazaTennHBIE ypaBHEHHUS, HEPABEHCTBA C https: //resh. edu.ru/

82 M » HEp https://www.yaklass.ru

rapameTpaMu /
https://resh.edu.ru/
83 [TokazarenbHbBIE CUCTEMBI C TAPAMETPAMU https://www.yaklass.ru
[
Jlorapudmudeckue ypaBHEHUS https://resh. edu.ru/

84 P M ’ https://www.yaklass.ru
HEpPABEHCTBA C TapaMeTpaMu /

Jlorapugmuueckue CUCTEMBI ¢ hitps://resh.edu.ru/

85 https://www.yaklass.ru
rnapameTpaMu /
TpuroHomeTpudecKue ypaBHEHUs € hitps://resh.edu.ru/

86 https://www.yaklass.ru
napameTpaMu /
TpuronoMerpruueckre HEPAaBEHCTBA C https: //resh. edu.ru/

87 P P p https://www.yaklass.ru
rnapamMerpamu /
TpuroHoMeTpHUEeCKUE CUCTEMBI C hitps://resh.edu.ru/

88 P P https://www.yaklass.ru
rapameTpaMu /

[TocTpoenue u ucciegoBaHue
MAaTEMaTHYECKUX MOJEIEN PEATTbHBIX https://resh.edu.ru/

89 N N https://www.yaklass.ru
CUTYyallUid C MOMOIIbIO CUCTEM YPaBHEHUM C /
napamMeTpamMu }

[TocTpoenue u ucciegoBaHue _
MAaTEMaTHYECKUX MOJEIEN PEATTBbHBIX https://resh.edu.ru/

90 N . https://www.yaklass.ru
CUTYallUid C MOMOIIbIO CUCTEM YPaBHEHHM C /
napaMeTpaMu }

o1 KonTpoabnas padora: "3axaum c
napamerpamu"

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3aIUS hitps://vesh. edu.ru/

92 . N https://www.yaklass.ru
3HaHU: "YpaBHEHUA /

I https://resh.edu.ru/
OBTOpPEHHE, 0000IIEHNE, CUCTEMATU3AIIHS :

93 . “n https://www.yaklass.ru
3HaHui: "YpaBHeHUs. CUCTEMbl ypaBHEHUI /

I https://resh.edu.ru/
OBTOpeHHE, 000011IeHre, CCTeMaTH3allus :

94 o " https://www.yaklass.ru
3HaHuil: "HepaBeHncTBa |

https://resh.edu.ru/

95 HOBTOPC?I/IG, O606HIGH'I'/I€, CHCTEMaTH3aLIM https: /www.vaklass.ru
3HaHuil: "HepaBeHcTBa /

96 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AITHIS https://resh.edu.ru/
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3HaHuii: "[IponsBoanas u e€ npumenenue"

https://www.yaklass.ru
/

[ToBTOpenue, 0000IIEHNE, CUCTEMATU3ALIIS

https://resh.edu.ru/

97 . W " 1 https://www.yaklass.ru
3HaHui: "MHTETpan u ero npuMeHeHHE /
98 HTorosasi KOHTpoOJIbLHasi padoTa. 1
[ToBTOpenue, 06001IeHNE, CCTeMAaTH3alIUs https: //resh. edu.ru/
99 o e " ’ 1 https://www.yaklass.ru
3HaHui: "OyHKIUH |
[ToBTOpeHue, 06001IeHNE, CHCTeMAaTH3AIINS hitps://vesh. edu.ru/
100 o ’ 1 https://www.yaklass.ru
3HaHuii: "OyHKIUN /
[ToBTOpeHme, 0600MIEHNE, CUCTEMATU3AIIHS https://resh.edu.ru/
101 - ’ ’ 1 https://www.yaklass.ru
3HAHUU /
[ToBTOpeHue, 06001IeHNE, CCTeMaTH3alIUs hitps://resh.edu.ru/
102 - ’ ’ 1 https://www.yaklass.ru
3HAHUU /
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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