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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnbiii Kypc «Anrebpa u Havyalla MAaTeMaTHYECKOTO aHaN3ay SBISICTCS
OJIHUM M3 HauOoJyiee 3HAYMMBIX B MPOrpaMMe CPeIHEro oOUIero oopa3oBaHus,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€eCeUnBaeT MHCTPYMEHTAIIbHYIO 0a3y s
M3Y4YEHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOil CTOPOHEI, (hopMupyer
JIOTUYECKOE U a0CTPaKTHOE MBITIICHHE 00YYaIONUXCsl Ha YPOBHE, HEOOXOIMMOM
JUIsl OCBO€HUsI WH(GOPMATHKH, OOLIECTBO3HAHMS, WCTOPHUM, CJIOBECHOCTU U
IpYrux AUCHMIUIMH. B pamkax naHHOro yd4eOHOro kypca oOydaroniuecs
OBJIAJICBAIOT  YHUBEPCAJIbHBIM  SI3IKOM COBPEMEHHOM HAyKd, KOTOpas
dbopMyIHpyeT CBOM AOCTIKEHHUS B MaTeMaTuieckon popme.

VY4eOHbIi Kypc anreOpbl U Hayajl MaTeMaTHUECKOrO aHaJIM3a 3aKJIabIBacT
OCHOBY JJI YCHEIIHOTO OBJIQJICHUS] 3aKOHaMH (PU3UMKH, XUMHUHU, OHOJIOTHUH,
NOHUMAaHUS OCHOBHBIX TEHJEHUMU pa3BUTUS SKOHOMUKH M OOILIECTBEHHOMN
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U
KOMITHIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HMCIOJIB30BaTh MX IS JTATbHEHIIIETO
oOpa3oBaHuWsi W B TIOBCEJHEBHOW J>KM3HM. B TO K€ BpeMs OBIajeHue
aOCTpaKTHBIMM W  JIOTUYECKHM CTPOTMMHM KOHCTPYKUUSAMH anreOpsl U
MaTEMaTUYECKOTO aHalu3a pa3BUBAET YMEHUE HAXOAWTh 3aKOHOMEPHOCTH,
000CHOBBIBATh HICTHHHOCTD, IOKA3bIBATh YTBEPKACHUS C TTOMOIIBIO MHIYKITUA U
paccykmath JeAyKTUBHO, WCIOIB30BaTh O0OOIMIEHNEe W KOHKPETH3AIIUIO,
abCTparupoBaHHE€ U AaHAJOTUIO0, (QOPMUPYET KpeaTUBHOE U KPUTHUYECKOE
MBIIILJICHHUE.

B xone uzydyenus: yueOHoro kypca «Anredpa u Hadajia MaTeMaTHYECKOTO
aHanM3a» 00yJaroNuecs MOMyYar0T HOBBIM OMBIT PEIICHUS PHUKIAIHBIX 3a/1ad,
CaMOCTOSTEIILHOTO IMTOCTPOCHUS MAaTEMATHIECKUX MOJIEIICH peaTbHBIX CUTYAITHH,
UHTEPIPETAUA  TOJYYEHHBIX  PEIICHHM, 3HAKOMATCS C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MpUPOJE, HAyKEe M HCKYCCTBE, C
BBIJIAIONTUMUCS MAaTEMAaTUYECKIUMHU OTKPBITUSIMU U UX aBTOPAMHU.

VY4ebnblll Kypc 00J1a/1a€T 3HAYUTEIHHBIM BOCITUTATEIHHBIM TTOTCHITHAIIOM,
KOTOPBI peamu3yeTcs KakK uepe3 Y4YeOHBIM MaTephay, CIOCOOCTBYIOITUI
(hOpMHUPOBAHHIO HAYYHOTO MUPOBO33pPEHUS, TaK U 4epe3 creuuduky ydeOHon
NEeSATEIBbHOCTH, TpPeOyIomel MpOJOKUTENFHON KOHILIEHTPAllMM BHUMAHUSA,
CaMOCTOSITEIbHOCTH, AaKKYpaTHOCTH ¥ OTBETCTBEHHOCTH 3a TIOJYyYCHHBIN
pe3yJbTart.

B ocHoBe Mmeronuku 00ydeHusi anrebpe M HadyajlaM MaTeMaTHYECKOTO
aHaIM3a JEKUT JeATEIbHOCTHBIA MPUHIUI OO yUEHHUS.



B crpykrype y4deOHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHaM3a» BBIJCICHBl CICIYIOIIUE COJACPKATEIHbHO-METOANICCKIE JIMHUH:
«Yucna u BeraucneHus», «OyHKIMHN U rpa@ukm», « Y paBHEHHS 1 HEPAaBEHCTBAY,
«Hauana maTematuueckoro ananusa», «MHOXeECTBa U JOTHKa». Bce OCHOBHBIE
COJIepKATEIHHO-METOIMIECKAE JIMHUHM W3y4aroTCsl Ha MPOTSHKEHUU JBYX JIET
oOy4eHHsI Ha YPOBHE CpPEIHET0o OO0IIero 0oO0pa3oBaHUs, €CTECTBEHHO JIOTOJTHSIS
APYT Apyra ¥ MOCTENEHHO HACHIIIAACh HOBBIMU TeMaMH U paszzaenamu. J{aHHbIH
y4eOHBI KypC SBISETCS HHTETPATHBHBIM, IOCKOJIBKY OOBEeOuHsSET B cebe
coZiepKaHue HECKOJbKMX MaTeMaTHYeCKUX IUCIMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMATUYESCKII aHaJIN3, TEOPUs MHOKECTB, MATEMATHYECKas
noruka u apyrue. I[lo Mepe Toro kak oOydaromuecs OBJaJeBalOT BCE Oosee
IMPOKUM MaTeMaTUUYECKUM anmapaToM, Y HUX MOCIeI0BaTeNbHO (hopMuUpyercs
M COBEPIICHCTBYETCS YMEHHE CTPOMTbh MaTeMaTHUYECKyI0 MOJENb peabHOU
CUTYAaIlU!, TPUMEHSTh 3HAHUS, TIOTYYCHHBIC IPU U3yUEHUH YIeOHOTO Kypca, ISt
peIIeHHsI CaMOCTOSITETIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOW 3aaadu, a
3aTe€M MHTEPIPETUPOBATH CBOM OTBET.

ConeprxaTenpHO-MeTOAMYECKas TUHUS «YUKcna v BBIYUCICHHSD 3aBEpIIaeT
¢dopMHUpoBaHHE HABBIKOB HCIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE
OBLIO HaYaTO HAa YPOBHE OCHOBHOTO 0011ero oOpa3oBanusi. Ha ypoBHe cpemHero
o0uiero obpazoBaHusi oco0oe BHHUMaHUE yJenseTrcs (OPMUPOBAHUIO HABBIKOB
palMOHANBHBIX BBIYUCICHH, BKIIOYAIOMIUX B C€0sI HCIIOJIb30BaHUE PAa3TUUHBIX
¢dopm™m 3amucu ymucia, yMEHHE JellaTh MPUKUAKY, BBIMOIHATH NPUOIMKEHHBIE
BBIYUCIICHUS, OLICHUBATh YHCIIOBBIE BBIPAXKEHUS, pab0TaTh C MATEMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaIOIIMMCS MHOXKECTBA HATYPaJbHBIX, IIEIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX YHCENT JONOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaxaoM M3 3THX MHOXKECTB pPaccMaTpUBAIOTCS
CBOWCTBEHHBIE €My crelu(uuecKue 3a7ayd M OINepaluu: AeJeHHe Halelo,
ONEPHPOBAHUE OCTATKAMHU HAa MHOXECTBE IICNIBIX YHUCEN, OCOObIE CBOMCTBA
paIMOHABEHBIX ¥ UPPANMOHATILHBIX YHCEIT, apu(PMETUIECKUE OTIEPAIIHH, & TAKKE
U3BIICUCHUE KOPHS HATYypPaJIbHOU CTETIEHU HA MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnaronapst mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJIb3YeMbIX YHUCeN U
3HAKOMCTBY C BO3MOKHOCTSIMU MX PUMEHEHHUS JJIsl PELICHUS Pa3IMUHbIX 33134
dbopMupyeTcs peACTaBICHNE O SIMHCTBE MATEMATHKHN KaK HAYKH M €€ PO B
MOCTPOSHUH MOJIEJICH PealbHOI0 MUPA, IIUPOKO HCIIOIB3YIOTCS 0000IICHUE |
KOHKPETHU3AIHSL.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PealInU3yeTcsl Ha MPOTSHKEHUN BCETO
o0y4eHHsT Ha YpOBHE CpeIHEro oOuiero oOpazoBaHMs, MOCKOJBbKY B Ka)JIOM
pasnene [IporpamMmbl MpemrycMOTPEHO pelIeHHWE COOTBETCTBYIOMIMX 3ajad. B



pe3ynpTaTe O0OydYaroImuecs OBJAACBAIOT pPa3IMYHBIMH METOJAMHU PEIICHUs
paloHa bHBIX, HMPPALMOHANBHBIX, IIOKA3aTEJIbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHUM, HEPABEHCTB M CHUCTEM, a TaKXKe 3aj]ad,
cozepxKammx napaMmerpsl. [lomydeHHbIE yMEHUS IIHUPOKO HCIOJIB3YIOTCS IPH
UCCIIeIOBaHUH (DYHKUUHN C TOMOIIBIO TPOMU3BOTHOM, IPU PEILICHUH MPUKIaIHBIX
3a]1a4 ¥ 3a/1a4 Ha HaX0K/I€HWE HauOOJBIINX U HAMMEHBIIUX 3HAYCHUN (PYHKITHH.
JlaHHasi cojepkaTenbHasl JHMHUA BKIOYaeT B cels Takke (OpMUpOBaHHE
YMEHHUH BBINOJHATH pacuy€Thl 0 GopmysaMm, NpeoOpa3oBaHusl palMOHAIbHbIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUMN, a TAKXKE BBIPAKCHUH,
COJIepKaliX cTerneHu u jorapudmsl. brarogapsa usyueHuio anreOpanueckoro
MaTepualia MPOUCXOAUT JAJbHEHIIEE pPa3BUTHE AJITOPUTMUYECKOTO U
abCTPaKTHOrO MBIIUIEHUS 00yJaroumxcs, (OpMUPYIOTCS HABBIKU J€TyKTUBHBIX
paccyXaeHul, pabdoTbl € CHUMBOJBHBIMM  (OpMaMM, MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJE PABEHCTB M HEPAaBEHCTB. AnreOpa
npeniaraeT 3(QQeKTUBHbIE WHCTPYMEHTHI ISl PEIICHUs NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIVISIAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3BbIKA HAYKU.

CopnepxarenpHo-MeTOoMYECKass JUHUS «DYHKIMM U TpaQUKH» TECHO
neperyieTaeTcsl ¢ APYTMMHU JIMHUAMUA Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIE 3aJa€T MOCJIENOBATEIBHOCTh M3Y4YeHHs Marepuana. M3yueHwue
CTENEHHOM, IOKa3aTeNbHOM, JOrapupMUUEecKOdl U TPUTOHOMETPUYECKHUX
(GyHKIUI, UX CBOMCTB M IpadMKOB, UCHOJIb30BaHUE (DYHKUMN 7S pElICHUs
3a]1a4 U3 IPYruxX y4eOHbIX IMPEIMETOB U PEAIbHOM KU3HU TECHO CBA3aHO Kak C
MaTeMaTUYECKUM aHAJIN30M, TaK U C PELICHUEM YPaBHEHUN U HEPaBEHCTB. [Ipu
3TOM OOJbIIOE BHUMaHHUE yJeiseTcss (OPMUPOBAHUIO YMEHHUS BBIPAXaTb
dopMysiaMy 3aBUCHMOCTH MEXJYy pa3iMYHbIMM BEJIUYMHAMHU, MCCIIEN0BAThH
HOJyYeHHbIEe (PYHKLMHU, CTPOUTH UX Ipaduku. Marepuain 3Tol conepkareabHON
JVHHAM HAlleJICH HA PAa3BUTHE YMEHMM M HABBIKOB, MO3BOJAIOIIMX BBIPAXaTb
3aBHCHUMOCTH MEXIy BEJIMUYMHAMU B Pa3IUYHOW (QopMe: aHAIUTUYECKOM,
rpadpuyeckoii u crmoBecHoW. Ero wu3ydeHue CcrmocoOCTBYeT pa3BUTHIO
QJITOPUTMHUYECKOTO MBIIIJIEHUS, CTIOCOOHOCTH K 00OOLIEHUIO M KOHKPETHU3ALHH,
UCII0JIb30BAHUIO aHAJIOTU.

CopnepxarenpHas nuHUS «Havyana MareMarnyeckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PACIIMPUTh KPYT KaK MAaTEMAaTUYECKUX, TaK U IIPUKIIAIHBIX 3a]1a4,
JOCTYMHBIX O0YYarOIIMMCs, TaK KaK Yy HUX IOSBISETCS BO3MOKHOCTb CTPOUTH
rpaduKy CIOXHBIX (PYHKIMM, ONpenensTh UX HauOOJIbIIME U HAaUMEHbIINE
3HAY€HUs], BBIUUCIATH IUIOWEAAN GUIYp U OOBEMBI TEll, HAXOJIUTh CKOPOCTU U
YCKOpeHHs IporeccoB. [laHHas copaepskaresibHas JMHUA OTKPBIBAET HOBBIE



BO3MOXHOCTH TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIe peajbHbIX CUTYaIluH,
MO3BOJISIET HAXOJUTh HAWJIY4Illee PEUICHWE B MPUKIAJHBIX, B TOM YHUCIE
COILIMAJILHO-DKOHOMHUYECKHUX, 3aJ1a4ax. 3HaKOMCTBO c OCHOBaMH
MaTeMaTHYECKOr0 aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOpMaIbHO-
JIOTUYECKOTO W KPEaTHBHOTO  MBINUIEHUSA, (DOPMUPOBAHUIO  YMEHUU
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMATHUKHU B HAYKE, TEXHUKE U UCKYCCTRBE.
OOyuaroruecss y3HAIOT O BBIIAIOLIMXCS PE3yibTaTax, MOJYYEHHBIX B XOJ€
pPa3BUTHS MATEMAaTUKH KaK HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToAnYecKast TUHUS «MHOXKECTBA U JIOTHKA) BKIIFOYAET
B ce0s DJIEMEHTHI TEOPHH MHOXECTB M MATEMATHYECKOW JIOTUKH. TEOpeTHKO-
MHOKECTBEHHBIE TPEJICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOU
MaTeMaTUKH W TpeayiaraloT Hanbojiee YHUBEPCATbHBIN S3bIK, 00bEIUHSIIOIINMA
BCE pa3denbl MaTeMaTUKH W €€ MPUIIOKEHUN, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTUYECKUE AUCIUIUIMHBI U UX NPWIOKEHUs B eauHoe 1einoe. [loaromy
BOXHO JaTh BO3MOXXHOCTH  OOydaromemycsi TMOHUMAaTh  TEOPETUKO-
MHOKE€CTBEHHBIN S3bIK COBPEMEHHOM MAaTEeMAaTUKH W HCMOJIb30BaTh €ro JJis
BBIPpQKEHUS CBOUX MbICHEH. J[pyrMM BakKHBIM TPHU3HAKOM MaTEMaTHKHU Kak
HAayKd CJIelyeT NpPU3HATh CBOMCTBEHHYIO €W CTPOrocTh OOOCHOBAaHHMM W
CJeJIOBaHUE ONpPEICIEHHBIM TPaBUIaM OCTPOCHHUS OKA3aTEIbCTB. 3HAKOMCTBO
C 3JIEMEHTaMU MaTEMaTUYECKON JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JTOTUIECKOTO
MBIIIUICHUSI OOYYarolIuXcCsi, IMO3BOJISIET MM CTPOUTh CBOM PACCYXKIEHUS Ha
OCHOBE JIOTUYECKUX MpaBujl, GOPMUPYET HABBIKU KPUTUYECKOTO MBIIILICHHUS.

B yueOHOM Kypce «Airedpa W Hayajla MaTeMaTHYECKOrO aHau3ay
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE MPU3BAHbI
CrocoOCTBOBAaTh (DOPMUPOBAHWIO HABHIKOB IOCTPOEHUS MOJACICH peabHBIX
CUTyalluid, HMCCIEeJO0OBaHUS 3THX MOJIEJICH C TOMOIIBIO ammapara aareOpbl U
MaTeMaTHYECKOr0 aHajn3a, HHTEPIIPETAlUK MOJIYUYEeHHBIX pe3yJbTaToB. Takue
3a/laHUsl BIUIETEHbl B KaXKIbIA M3 pa3lesioB MPOrpaMMbl, MOCKOJBbKY BECH
Marepuan yueOHOTO Kypca IMIHUPOKO MCIONB3YETCs ISl PEIICHHS MPUKIIATHBIX
3anayd. [Ipu pemennn peanbHBIX MPAKTHICCKUX 3a7a9 00yJaroNruecs pa3BUBatOT
HaOII0/1aTeIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTU, abOCTparupoBaThCs,
UCIIOb30BaTh aHAJOTHUIO, 0000IIaTh MW KOHKPETHU3UPOBATh MPOOJIEMY.
JlesiTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJHBIX 3a1ad
OpraHU3yeTCsl B MPOIECCE M3YYCHHS BCEX TeM Yy4eOHOro Kypca «Anrebpa u
Hayajla MaTEMaTHYECKOTO aHAINU3ay.

Ha usyuenne ydeOHOro Kypca «Anredpa M Hayajga MaTEMaTHYECKOTO
aHanu3ay otBoauTcs 272 yaca: B 10 knacce — 136 yacoB (4 yaca B Hezento), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEIIO).



COIAEPKAHUE OBYUYEHUA
10 KITACC

Yucyia 1 BIYMCICHUSA

PanmonaneHelie yncna. OObBIKHOBEHHBIE U I€CATUYHbBIE IPOOU, MPOLIEHTHI,
OeckoHeuyHble nepuoauueckue Apoou. [Ipumenenune apodel ¥ MPOUEHTOB IS
pelIeHrs NPUKIAIHBIX 331ad W3 Pa3JIMYHBIX OTPACIIEW 3HAHUM U PEATbHOU
KU3HH.

JencTBurenpHbple uyucia. PanyoHanpHble W MPPALMOHAIBHBIE YHCIIA.
ApudmeTnueckre omepanud ¢ JACUCTBUTEIbHBIMU 4YMcIamMu. Moayib
JEHCTBUTENHLHOTO YHCTIa U ero cBoicTBa. [IpubamkEéHHbie BRIYUCIICHNUS, TPaBUIIa
OKPYTJICHHUsI, IPUKHKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenp ¢ nenbiM nokasarenemM. bunom Herotona. Hcnonbs3oBanue
HOaXOAsAImer (opMbl  3alUCH  JCHCTBUTENBHBIX YHCEN JUISl  PELIECHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTniecKkuii KOpeHb HATYPaJbHOM CTENEHHU U €r0 CBOICTBA.

Crenenp ¢ palMOHAIBHBIM IIOKAa3aTeleM UM €€ CBOMCTBA, CTENEHb C
JEHCTBUTEIILHBIM I1I0KA3aTEIIEM.

Jlorapudm umcna. CpoiictBa jorapudma. JleciTUuHblE U HaTypaJbHbIE
aorapu@mel.

CuHyC, KOCHUHYC, TAHI€HC, KOTAHT'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
ApPKKOCHHYC U ApKTaHT'€HC YMCIIOBOTO ApIryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnaectBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpABHEHMS U yYpaBHEHUA-ClaeACTBUs. HepaBeHcTBO,
pelLIeHrnEe HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PELIEHUS LIEJIbIX U JPOOHO-PALMOHAJIBHBIX YPaBHEHUN
U HEpaBeHCTB. MHOIOWIEHb!I OT OJAHOW IEPEMEHHOM. JleneHue MHOro4jieHa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3dy. MHOrowiensl ¢ IeIbIMU
kosppunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIIOBBIX BBIPAKEHUM, COEPIKAIUX CTENEHU U KOPHH.

WppauyvonaneHble  ypaBHeHusA.  OCHOBHBIE ~ METOABI  pEUICHUS
UPPAaLOHAIbHBIX YPABHEHUI.

[Toka3zaTenbHble ypaBHEHUA. OCHOBHBIE METObI PELIECHUS MMOKA3ATENbHBIX
YpPaBHEHUM.

[IpeoOpa3oBaHue BbIpaXKEHUM, COEPIKALUX JIOrapu(pMBbI.



Jlorapudpmuueckue  ypaBHeHus.  OCHOBHbIE  METOJBl  PEIICHHUSA
Jorapu(pMUUECKUX ypaBHEHHII.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIIbI. [IpeobOpaszoBanue
TPUTOHOMETPUUECKUX BhIpaKeHU. PellieHre TpUuroHoMeTpuyecKuX ypaBHEHHM.

Pemienne crucrem nMHEWHBIX ypaBHEHMM. Marpuma CHUCTEMBI JIMHEMHBIX
ypaBHeHUH. Omnpenenurenb MaTpUlbl 2X2, €ro T€OMETPUYECKUM CMBICT U
CBOMCTBA, BRIUUCIECHUE €T0 3HAYEHUS, IPUMEHEHHUE ONPEIETUTENS sl pEeLIeHUs
CUCTEMbI JIMHEWHBIX ypaBHEHWI. PeleHue MpUKIAgHBIX 3a/ady C MOMOIIBIO
CHUCTEMBl JIMHEWHBbIX YypaBHEeHUH. lccienoBaHne NOCTPOEHHOW MOJENH C
MOMOIIBIO MATPHUIL U ONIPEACTUTENCH.

[TocTtpoeHne MaTeMaTHYECKUX MOJIENIEH pealbHOM CUTYyallud C MTOMOILBIO
ypaBHEHUI U HepaBeHCTB. [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHHUIO
MaTEMaTUYECKUX 3aJlay W 3aJa4 U3 pa3iudHbIX 00JacTeil HayKu M peasibHON
KHU3HU.

DOYyHKIUHN U TPAPUKHU

OyHKUMs, crnocoObl 3aAaHus (QyHKIUH. B3zauMHO oOpaTHbIe (YHKIHH.
Komnozunms ¢ynkiuid. I'padux QyHKmu. DneMeHTapHbIE MpeoOpa3oOBaHUS
rpadukoB QyHKITUH.

Ob6nacTh ornpeneneHuss © MHOKEeCTBO 3HaueHni pynkunu. Hynu ¢pyHkimm.
[IpoMexyTku  3HAKOMOCTOSHCTBA.  YETHbIe W HEYETHbIE  (YHKIUH.
[lepuonuueckrie  ¢pynkuuu.  [IpomMexyTKM  MOHOTOHHOCTH  (DYHKIIUH.
Makcumymbl 1 MUHUMYMbl QyHKIMUA. Haumbomnpliee 1 HauMeHbllee 3HAYEHUS
(GyHKUIHUH Ha TPOMEXKYTKE.

Jluneitnas, kBagpaTudHas W APOOHO-TMHEHHAS (YHKIIMU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX TPAPUKOB.

Crenennas GyHKIHS C HATYpaJIbHBIM U II€JIbIM MTOKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa M TpaduK KOPHS N-OM CTENEHU KaK (PyHKIMH OOpaTHOM
CTETEeHU C HATYpaJIbHbIM MOKa3aTeeM.

[TokazarenbHast U jorapudmuyueckas QyHKIHHU, UX CBOICTBA U TpaduKH.
Hcnonp3oBanue rpa¢ukoB QyHKIUN AJIs PEIICHUS] YpaBHEHUI.

TpuronomeTrpryeckas OKpYXKHOCTb, OINpPEACICHUE TPUTOHOMETPUUECKUX
(yHKILHI YUCIOBOTO apryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B PEANbHBIX MPOLIECCaX U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEIA.

Havana maTeMaTH4ecKOro aHaIu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3afaHus MochefoBaTelibHOCTER. MeToj
MaTEeMaTUYECKON UHIYKIUH. MoHOTOHHBIE u OrpaHUYCHHbIE



IIOCIEA0BATENBLHOCTU. VICTOPUS BOZHUKHOBEHHSI MATEMAaTUYECKOTO aHAIM3a KaK
aHayM3a 6ECKOHEUHO MaJIbIX.

Apudmernueckass U reomMeTpuueckas — mporpeccud.  beckoHedHO
yObIBaromiass reomerpuueckas mnporpeccusi. Cymma OecKOHEUHO YObIBaromen
r€OMETPUYECKOM MPOTPECCUU. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yuco e.
@opmysia CIOXKHBIX IPOLEHTOB. lcnonb3oBaHue Nporpeccuu Uil pPELICHHUs
peanbHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

HemnpepsiBable (yHKIMM U WX cBoiicTBa. Touku paspbiBa. ACUMITOTHI
rpadukoB ¢yHknuii. CBolicTBa (YHKIIMH HEMPEPBIBHBIX Ha OTpe3ke. MeTon
VMHTEPBAJIOB JUIsl PELICHUs HEpPAaBEHCTB. lIpuMeHeHHe CBOWCTB HENPEPBIBHBIX
byHKIU 1715 penieHus 3aa4.

[lepBas u BTOpas npousBoaHbie GpyHKIMU. OnpeaeneHrue, reoMeTpUIeCKui
U (Quznueckui CMBICI TMPOU3BOJAHOM. YpaBHEHHE KacaTelbHOM K rpaduxy
GbyHKIIH.

[IpousBogubie  smemMeHTapHbIX — QyHkumid. [Ipow3BoaHas  CyMMBI,
MIPOU3BEICHNUS, YaCTHOTO U KOMITO3UIIUHU (PYHKIIHA.

MHoKecTBa M JIOTHKa

MHO»XecTBO, Olepaluy HaJ MHOXKECTBAMU M MX CBOMCTBA. J(MarpamMmsbl
Oiinepa—Benna. IlpuMmeHeHHEe TEOPETUKO-MHOKECTBEHHOIO —ammapara i
ONMCAHUs PEAJbHBIX NPOLECCOB U SBJICHUM, IIPU PELICHUU 3a4a4y W3 APYIUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMAaTHYECKOTO 0OBEKTA, CIIEICTBHE,
NI0Ka3aTeIbCTBO, PABHOCUJIbHBIE YPABHEHHS.

11 KITACC

Yucia v BBIYUCICHUSA

HarypanbHhbie u nenblie yncna. [IpuMeHeHre npu3HaKkoB AEIUMOCTH HEIbIX
yuces, HanbOoapmui o0mui aenutens (nanee — HOJl) u HauMeHbIee olree
kpatHoe (manee — HOK), ocratkoB mo Mmoaynto, amroputMma EBkinmpa mms
pEIIeHus 3a7a9 B IIEJIbIX YUCIax.

KommnekcHble uncia. Anredpandeckass U1 TpUroHoMeTpuueckas (hopMbl
3aMUCU KOMIUIEKCHOTO uuciia. Apu@MeTHdeckue onepaluud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHUCENT Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oli cTeneHn u3 KOMILIEKCHOTO uucia. [[pumenenue
KOMITJICKCHBIX YHCEIT IS PelIeHs (U3MUECKUX U TEOMETPUUECKHX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA



Cucrema M COBOKYNHOCTh YpaBHEHMI M HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCUIIBHBIE HEPABEHCTBA.

OTO0p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUII C  I[OMOIIBIO
TPUTOHOMETPHUUYECKOU OKPYXHOCTH. Pemlenne  TpUrOHOMETPUYECKUX
HEPaBEHCTB.

OcHOBHBIE METOABl PELIEHUS TOKAa3aTeNbHBIX M JIOTApUPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS CUCTEM M COBOKYIHOCTEH PalUOHAJIBHBIX,
UPPaLMOHATBHBIX, TOKA3aTENbHBIX U JIOTApU(PMUUYECKIX YPABHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaAMU.

IIpuMeHeHrne  ypaBHEHUH, CHCTEM M  HEPAaBEHCTB K  PEIICHHIO
MaTeMaTHUYECKUX 3aJad U 3a7ad U3 pa3iMyHbIX o0JacTed HayKu M pealbHON
KU3HH, UHTEPIPETALMS OTYYEHHBIX PE3YIbTATOB.

DOYyHKIUHN U TPAPUKHU

I'paduk xommosunuu ¢yHkuuid. ['eomeTpuyeckue oOpa3pl ypaBHEHHH U
HEPABEHCTB HAa KOOPAMHATHOM ITUIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U IpapuKy.

['padmyeckue MeToAbl pelieHUs] ypaBHEHUI U HepaBeHCTB. ['paduueckue
METO/bI PELICHHMS 3a/1a4 C [TapaMETPaMH.

Hcnonp3oBanue rpapukoB (yHKUUN A7 HCCIEAOBAHUS IPOLECCOB U
3aBUCHUMOCTEH, KOTOPbIE BO3HUKAIOT MPU PELIECHUM 3a7a4d U3 JPYrux y4eOHbIX
IPEIMETOB U PEATbHOU KU3HU.

Hayana maTreMaTH4eCKOro aHAJIU3A

[Ipumenenne Npon3BOAHON K MCCIEIOBAHUIO (QYHKIMIT HA MOHOTOHHOCTD
U dKcTpemyMmbl. HaxokaeHue HamOONbIIEr0O M HAaWMEHBUIETO 3HA4YE€HUH
HENPEPBbIBHON (YHKIIMM HA OTPE3KE.

[IpuMeHeHre NpPOM3BOJHOM JUIsl HAaXOXKIAEHUS HAWIYYIIEro pELICHUs B
IIPUKIIANHBIX 3aJa4ax, I OINpENEeeHUs CKOPOCTHM M YCKOPEHHs IIpolecca,
3aJJaHHOTO (POPMYJIION MK TPaPUKOM.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO IepBOOOpa3HbIX. llepBooOpa3zHbie
ayieMeHTapHbIX PpyHKuM. [IpaBuiia HaxX0Xk1eHUs IEpBOOOPa3HBIX.

WNurerpan.  I'eomerpudecknii  CMBICA ~ MHTerpana.  Beruucnenwne
ornpeaenéHHoro uuTerpaia mno gpopmyne Hetorona-JleitOnuna.

[IpumeHeHne mHTErpasia Jid HAXOXACHUS IUIOLAAeH IUIOCKUX (QUryp u
00BEMOB r€eOMETPUUECKUX TEJL.



[Ipumeps! pemenuit auddepeHnnaibHbIX ypaBHEHUH. Marematudyeckoe
MOJIETTUPOBAHUE pPEATBHBIX MPOIECCOB C MOMOMIbI0 U epeHIInaTbHBIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJITEBPA N  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIVBJIEHHBII VPOBEHH) HA VYPOBHE CPEJHEIO OBIIETO
OBPA30OBAHHIA

JIMYHOCTHBLIE PE3YJIBTATBI

1) rpa:knaHCKOro BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH IPAXKIAHCKOH MO3UIIMN 00YyYaIOIIEerocs: KaK aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCHMCKOro OOIecTBa, IMPEJACTABICHHE O
MaTeMaTUYECKNX OCHOBAX (PYHKITMOHUPOBAHMSI PA3IMUHBIX CTPYKTYP, SIBICHUN,
MPOIIeyp TPaKIAHCKOTO O00ImIecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHUE
B3aMMO/JICHCTBOBATh C COLUAIbHBIMM HHCTUTYyTaMHU B COOTBETCTBUU C HX
(YHKIUAMHY 1 HAa3HAYCHUEM;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHUSI
K IPOIIJIOMY U HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, IIEHHOCTHOE OTHOIICHUE
K JOCTHKCHUAM POCCUUCKUX MATEMAaTUKOB M POCCHUUCKOM MaTeMaTUYECKOU
IIKOJIbI, MCIOJIb30BAHUE ATUX JOCTWXKEHUW B APYTMX HAyKax, TEXHOJOTHSX,
chepax SIKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE JTyXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa,
c(hOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTHYECKOIO IOBEICHUS,
CBSI3AHHOTO C NPAaKTUYECKUM TPUMEHEHUEM JIOCTHKEHMM HaykKu |
NEATENIbHOCThI0 Y4YEHOTO, OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYUBOTO OYyIyIIETO;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLICHHE K MHPY, BKIIIOYAs ACTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEILIEHN, paCCyXIECHUN,
BOCIIPUUMYHMBOCTh K MAaTEMAaTUUECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHATh MaTEeMAaTHYECKUE 3HAHUS B
MHTEpecax 3710pOBOI0 U 0€30MMacHOro0 00pa3a )KMU3HU, OTBETCTBEHHOE OTHOIIICHHE
K CBOEMY 37I0POBBIO (30pOBOE NMUTAHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUMN U

OTZbIXa, peryJsipHas buznyeckas aKTUBHOCTB), buznueckoe
COBEpLIECHCTBOBAHUE pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEATEIBHOCTBIO;

6) TPy10BOIr0 BOCIMTAHUS:



TFOTOBHOCTh K TpyAy, OCO3HAaHHE LEHHOCTH TPYIOJIOOMs, WHTEpPEC K
pa3auuHbIM  cepaM MPO(ECCHOHATBHON  NEATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW U €€ NPUJIOKEHUSIMHU, YMEHHME COBEpIIaTh OCO3HAHHBIA BBIOOP
Oyayueil mpodeccun U peanu3oBbIBATH COOCTBEHHBIE KU3HEHHBIE IUIAHBI,
TOTOBHOCTb U CHOCOOHOCTh K  MaTreMaTH4ecKoMy OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKEHHWU BCEHM JKU3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHNUHU ITPAKTUYECKUX 3a/1a4 MaTEMaTH4ECKOM HAIPAaBJICHHOCTH;

7) 3K0JIOTM4eCKOI0 BOCIIMTAHMSA

C()OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYphl, IMOHUMAaHHUE BIIUSHUSA
COLIMAJIbHO-DKOHOMUYECKUX  IPOLIECCOB HA  COCTOSIHHE IPUPOAHOU U
COLMAJIbHOM Cpefbl, OCO3HaHUE IJIOOAJIbHOIO XapakTepa 3KOJOTHYECKUX
npo0JieM, OpUEHTaLUsl Ha IPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM ISl peleHus
3aJ1a4 B 00JIaCTH OKpYXKarollel cpe/ibl, IJIaHUPOBAHUE MTOCTYIKOB U OLIEHKHU MX
BO3MOKHBIX ITOCIEACTBAN I OKPYKAIOIIEHW CPEIbl;

8) neHHOCTH HAYYHOI'O NTO3HAHUA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HAyKM M OOIIECTBEHHOM MPAKTUKH, [OHUMAaHHE
MaTEMaTHUYECKON HayKH Kak c(epbl 4eJIOBEYECKOW NEATEIbHOCTH, ITANOB €€
pPa3BUTHS W 3HAYUMOCTU JUISl PA3BUTHSA LMBWIM3ALWHW, OBJAJCHHE S3BIKOM
MaTeMaTUKU W MAaTEMAaTHYECKOM KyJIbTYpOM KakK CPEeACTBOM IO3HAHHS MHPA,
TFOTOBHOCTb OCYUIECTBIISITh NPOEKTHYIO U HCCIEAOBATENIBCKYIO NEATEIIBHOCTD
UHAUBUYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHMBePCcAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble 1ornyeckue aeicTBUA:

BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMaTHYECKUX
OOBEKTOB, TMOHITUN, OTHOIIEHWH MEXKIy NOHATUSAMH, (OPMYIUPOBATH
OmpeAeNeHUus]  TOHATHH,  YCTaHABIMBATh  CYIIECTBEHHBI  MIpHU3HAK
KJacCU(pUKALlMK, OCHOBaHMA JMJii OO0OOIIEHWS W CpaBHEHUS, KpUTEPUU
MPOBOJUMOIO aHAIN3a;

BOCIIPUHUMATh, (HOpMYyIUpOBaTh W  NPeoOpa3OBbIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPULIATENIbHbIC, €IUHIUYHBIC, YaCTHBIE U O0IINE, YCIOBHBIE;

BBISIBJISITh ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBS3M U
MPOTUBOpEUHs B (PaKTax, JaHHBIX, HAOTIOACHHUSIX U YTBEPKICHUIX, MIPEAaraTh
KPUTEPHHU JIs1 BBISBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIi;



JIenaTh BBIBOJABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

IPOBOIUTH CaMOCTOSITEITLHO JI0Ka3aTeIbCTBA MaTeMaTHYEeCKUX
yTBEpXKACHUN (MIpsIMbIe W OT TPOTHBHOTO), BHICTpAaUBATh apTryMEHTAIIUIO,
MIPUBOANUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS
Y BBIBOJIBL;

BBIOMpATh CIOCOO pelieHus: y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BAPHAHTOB pEIICHHs, BBHIOMpAaTh HambOoJiee TMOAXOAAIIMKA ¢  Y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCcKue 1eUCTBUSA:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIEAOBATEILCKUI MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH, (UKCHUPYIOIIUME MPOTUBOpEUHe, Mpobiemy,
yCTaHaBIUBATh UCKOMOE M JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO TTO3UIINI0, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN DKCIIEPUMEHT,
MCCJICIOBAHNE IO YCTAHOBJIICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOrO OOBEKTa,
SIBIICHUS, TIPOTIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXITy 00ObEKTaMH, SBICHUSIMH,
IpoIECCaMH;

CaMOCTOSTEIILHO (OPMYIUPOBATH 000OIICHHS U BBIBOABI TIO PE3YJIbTaTaM
MPOBEACHHOTO HAONIO/ICHUS, WCCICAOBAaHUS, OICHUBATH JIOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IICHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BHTHE TpOIECca, a TaKXKE BBIIBUTATH
MPEOJIOKEHHUS O €TO PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

BBISIBIIATH JIe(OUIUTH HHGOPMAITNH, TAHHBIX, HEOOXOAMMBIX IS OTBETA HA
BOTIPOC U IS PEIICHUS 3a[a4H;

BbIOMpaTh ~ WHGOPMAIMIO W3  HCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CHCTEMATHU3WPOBATh M HWHTEPIPETUPOBATh HH(POPMAIIHIO
Pa3ITUYHBIX BUOB U (OPM MPEACTABICHHUS;

CTPYKTYpPHpPOBaTh HHPOPMAIIHIO, IPEACTABIATH €€ B pa3IMuHbIX (popmax,
WLTIOCTPUPOBATH TpadUIeCKH;

OLICHUBAThH HaAEKHOCTD UHpOpMAITIH o CaMOCTOSITEITLHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBepPCAIbHBbIE yYeOHbIe 1eHCTBUS
Oo0menue:
BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U [ENSIMHA OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PCHHUS B



YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHUS 3a/1auu,
KOMMEHTHUPOBATH MOJYYEHHBIN pe3ybTarT;

B X0J1e 00CYXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMON TEMBI,
npo0ieMbl, pellaeMol 3aJauyd, BBICKA3bIBaTh HJIEHU, HAIEJICHHbIE HAa TMOUCK
pELIEHNs], COMOCTABISITE CBOU CYXJEHHUS C CYKICHUSIMH JIPYTHX YYACTHUKOB
auanora, 0OHapy>KMBaTh Pa3IMure M CXOJICTBO TO3UIUH, B KOPPEKTHOU (popme
(bopMyIMpoBaTh pa3HOTIacHs, CBOM BO3PAKEHMUS;

OpEeNCTaBlIATh  pe3yJbTaThl  peIIeHHus  3aJadyd,  DKCIEpPUMEHTAa,
UCCJIeIOBAHUS, MPOEKTA, CAMOCTOSITENIbHO BBHIOMPATh (OpMAT BBICTYIUICHUS C
y4E€TOM 3aJ1au MPE3eHTAMU U OCOOCHHOCTEN ayAUTOPHUU.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeiicTBUS

Camoopranusanus:

COCTaBIISITh TUIAH, AITOPUTM PEIICHUS 3a]a41, BEIOMPATh CIIOCO0 pelIeHUs
C y4€TOM HMEIOMIMXCS PECYpCOB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ Y4ETOM HOBOM
uH(pOpMaInu.

CaMOKOHTPOJIb, IMOLHOHAJIBHBII HHTEJIEKT:

BJaJIeTh HABBIKAMH TIO3HABATEIILHOM peQuieKCMH KaK OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUIN U MBICIUTEIHHBIX MPOIIECCOB, UX PE3YyJIbTATOB, BIAJIETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpoIlecca M pelyibTaTa PErIeHUs
MaTeMaTHYEeCKOH 3a1a4u;

NPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NP PEIICHUH 33/1a4H,
BHOCHTh KOPPEKTHBBI B JESITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAWJACHHBIX OIMMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pe3yJbTaTa IIEId M YCIOBUSM, OOBSCHSTH
NPUYUHBl JIOCTIDKCHUS WM HEJOCTHKEHHUS pe3yJbTaTOB JCATEIbHOCTH,
HaXOJWUTh OIMHOKY, TaBaTh OIIEHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeTbHOCTD:

MOHUMATh M UCIIOIH30BaTh MPEUMYIIECTBA KOMAHHOW U MHANBUIYATEHON
paboThl TpW penieHWH Y4eOHBIX 3aJad, NPUHUMATh IeIb COBMECTHOU
JESATENILHOCTH, IJIAHUPOBATH OPTaHU3AIMI0 COBMECTHON pabOTHhI, pacpeesaTh
BUIBl paboOT, IOTOBapHBAThCH, OOCYKIATh MpOIEcC W Pe3ylbTaT padoThI,
0000111aTh MHEHHST HECKOJIbKHUX JTIOEH;

y4acTBOBATh B TPYIIOBBIX (popMmax paboTsl (00CykaeHNHs, 0OMEH MHECHHUI,
«MO3TOBBIC IITYPMBD» W WHBIE), BBIIOJHATH CBOIO 4YacTb paboOTBl U
KOOPAWHHUPOBATh CBOM JEHCTBUS C JAPYTMMH YJIEHAMH KOMAaHJbI, OLIEHHWBATh



KaueCTBO CBOETO BKJIaJa B OOIIHI MPOAYKT IO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMOJIEUCTBHA.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy obOyuenus B 10 kiacce oOy4aromIMiiCs TMOJIYUYUT CIETYIOIIUE
MIPEAMETHBIC PE3YNIBTATHI IO OT/ICIBLHBIM TeMaM pabodei mporpaMMbl y4eOHOTO
Kypca «Anrebpa u HayaJla MaTeMaTHIeCKOTO aHAITN3ay:

Yuciaa v BBIYUCTICHUA:

CBOOOJHO OMEPUPOBATH MOHATUSIMH: PAMOHAIBHOE YUCIIO, OECKOHEUHAsI
nepuoanyeckasl JapoOb, TMPOIEHTHI, HMPPAIMOHAIBHOE YHCIIO, MHOXECTBA
pPalMOHAJIBHBIX U JICHCTBUTENBHBIX YUCEI, MOAYJb JEHCTBUTEILHOTO YUCA;

MPUMEHSATHh APOOM W TPOIECHTHI JJIA PEIICHHsS MPUKIATHBIX 3a1ad W3
PA3JIUYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSTh NPUOIMKEHHBIE BBIYUCIICHUS, TPaBUiIa OKPYTIEHUS, MPUKUAKY
1 OLIEHKY pe3yJIbTaTa BHIYUCIICHHUIA;

CBOOOJHO OMEpPUPOBATH TMOHATHEM: CTENEHb C IICJIBIM ITOKa3aTeseM,
UCIIOJIb30BaTh MOJXOJAUIYI0 (OpMy 3amucu JACUCTBUTENbHBIX YHUCET IS
pelIeHNs MPAKTUYECKUX 3324 U IPEACTABICHUS TaHHbBIX;

CBOOOJIHO OMIEPUPOBATH MOHATUEM: APUPMETUUECKUNA KOPEHb HATYpaIbHOM
CTEIICHU;

CBOOOJHO  ONEPHPOBATH TOHATHEM: CTENEHh C  PAIMOHAIBLHBIM
NOKa3aTeJIeM;

CBOOOJHO OMNEpPUPOBATH MOHSATUSAMU: JOorapudM 4YHCIa, ACCITUYHBIE U
HaTypaJbHBIE JIOTapU(PMBL;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC
YHCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, ADKKOCUHYC M apKTAHT€HC YHCIOBOTO
apryMeHrTa.

YpaBHeHMs U HEpaBEHCTBA:

CBOOOTHO OTIEPUPOBATH MOHATHSIMU: TOXKIECTBO, YDABHCHHE, HEPABEHCTRO,
PAaBHOCWIIbHBIE  YPaBHEHUS W  YPaBHEHUA-CICJICTBUS, PaBHOCUJIbHbBIC
HEPaBEHCTBA;

OPUMEHSTh PA3NMUYHbIE METOJbl PEIICHHUS] palUOHANIbHBIX M JIPOOHO-
pallMOHANIBHBIX YpPAaBHEHHM, NPUMEHATh METOJ| WHTEPBAJOB JJIsI PEIICHUS
HEPABCHCTB;

CBOOOJIHO OMEPUPOBATH MOHSATUSMU: MHOTOYJIEH OT OJHOM MepeMEHHOM,
MHOTOWIEH C LEJbIMU KO3()PUIUEeHTaMH, KOPHU MHOTOWIEHA, MPUMEHSTh



JielIeHMe MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKoM, TeopeMy besy u Teopemy
Buera niida pemenus 3anay;

CBOOOIHO OINEpPUPOBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpulla, ONpEAEIUuTeNb MaTpulbl 2 X 2 U €ro reoMETPUYECKHM CMBICIH,
UCIIOJIb30BaTh CBOMCTBA OMpEenuTes 2 X 2 A BBIYUCICHUS €r0 3HAYCHHUS,
NPUMEHSTh ONPEACIUTENN Al PEUIeHUs CUCTeMbl JIMHEHWHBIX YpaBHEHMIA,
MOJICIMPOBaTh pealbHbIE CUTYalldd C TIOMOIIbI0 CHCTEMBI JIMHEHWHBIX
YPaBHEHUH, MCCIEN0BAaTh IMOCTPOEHHBIE MOJEIM C IIOMOIIBIO MATpHUl] HU
OIpeenuTeNIel, THTEPIPETUPOBATD MIOJIyYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBHII C KOpHAMH JJs MpeoOpa3oBaHUA
BBIPAKCHN;

BBIMOJHATh NPEOOPAa30BAHMSI YHUCIIOBBIX BBIPAXKEHHUM, COJEpIKALIMX
CTENEHHU C PAllMOHAJIbHBIM I10Ka3aTeleM;

UCIIONIb30BaTh  CBOMCTBAa  JjorapudmoB  1ias  mpeoOpa3oBaHUA
Jorapu(pMUUECKUX BBIPAKECHUI;

CcBOOOIHO ONEpPUPOBATh MOHATUSAMU: UPpAIlMOHATIbHBIC, TTOKa3aTeNIbHbIE U
jgorapu(pMUUEcKUe yYpaBHEHUS, HaxOOuUThb HX pEHIEHH C IOMOIIBIO
PaBHOCHUJIBHBIX MEPEX0I0B MU OCYILECTBIISAS IPOBEPKY KOPHE;

OPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuYeckue  (Gopmynbl  As
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BHIPAKEHUH;

CBOOOIHO ONEPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HEoOXoAuMble (OpPMyJbl [ pELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJIETTUPOBATh peallbHble CHUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIPXKEHUS, YpPaBHEHUS, HEPAaBEHCTBA IO YCIOBHUIO 3a/ayH, HCCIEA0BAThH
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM allllapara ainreopsl.

DyHKUUM U TpaduKu:

CBOOOJHO OMEpUpOBaTh MOHATHUSAMHU: (YHKUHUSA, CHOCOOBI 3aJaHus
GbyHKIMM, B3aMMHO OOpaTHbIe (YHKIMH, KOMIIO3ULHUSA (YHKIHHA, Trpadux
(GyHKIIUH, BBITIOJHATE 3JIEMEHTapHbIe peoOpa3oBaHus rpapuKoB (GyHKIIH;

CBOOO/IHO OIEPUPOBATh MOHATUAMU: 00JIaCTh ONPEECIICHUS U MHOXECTBO
3HaYeHUN PYHKUMH, HYJIU QYHKIUH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO OMEpPUPOBATh NOHATUAMM: UYETHBIE W HEYETHBIE (DYHKINH,
nepUoANYecKre (PYHKIIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBbI
U MUHMMYMBbl (YHKLIMH, HauOOJblllee U HaUMEHbIIeEe 3HAYeHHE (PYHKLUHUU Ha
POMEXKYTKE;

CBOOOHO ONEPUPOBATh MOHATUSAMHU: CTENIEHHAs (PYHKIMS C HATypaIbHbIM
U LIETBIM TIOKa3aTesieM, rpauK CTeNeHHOW (QYHKIIMU C HATYPAJTbHBIM U LEJIbIM



nokasaresiem, rpaduk KOpHsS n-oi CTEeNeHH Kak (yHKIIMH OOpaTHOM CTENEHH C
HATYpaJbHBIM ITOKa3aTeNeM;

OIIEpUPOBAThH MOHATHAMU: JUHENHAsI, KBaJpaTUYHasi U JpOOHO-IMHENHHas
(YHKIUM, BBINOJHATh JJIEMEHTApPHOE HCCIEJOBAaHUE UM IOCTPOCHHE MX
rpadukos;

CcBOOOJHO ONEpPUPOBATH MOHITUSAMHU: MOKa3aTeNbHasl U JorapudmMuyeckas
(GyHKIMM, UX CBOMCTBA U rpauKy, MCIONb30BaTh UX I'paUKU Ui pelieHus
YPaBHCHUM;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMHU: TPUTOHOMETPUUYECKAs OKPY’KHOCTD,
OTpe/ieNIeHuEe TPUTOHOMETPUUECKHUX (DYHKIMI YHCIOBOTO apTyMEHTa;

UCIONB30BaTh Tpaduku GYHKIUH AN UCCIENOBAaHUS MPOLECCOB H
3aBUCUMOCTEH MpU PELIEHUH 3a4a4 U3 JPYTUX YUEOHBIX PEAMETOB U peaabHOU
’KU3HU, BBIpAXaTh (HOPMYJIaMH 3aBUCUMOCTH MEX]y BEIMUMHAMY;

Hauyana maTeMaTH4eCKOro aHaJmM3a:

CBOOOHO ONEPUPOBATh MOHATUSAMU: aprUPMETUUECKas U TeOMETpUYECcKas
nporpeccusi, 0eCKOHEUHO yObIBaroIIasi reoMeTpuiecKkasi Iporpeccusi, TMHEHHBIN
U OKCIIOHEHIMAJIBHBIM pOCT, (OopMysia CIOXKHBIX IPOLIEHTOB, HMETh
NPEICTaBICHNUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUM Jsl PELICHHs] peaibHbIX 3aJay MPUKIATHOTO

XapakTepa;
CBOOOMHO OIEPHPOBATh TMOHATUSMHU: TIOCIEIOBATEIBHOCTh, CIOCOOBI
3aJlaHus TIOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE " OTpaHUYEHHBIC

MOCJIEIOBATEIbHOCTH, MOHUMATh OCHOBBI 3apOKICHUS MaTeMaTH4YeCKOTrO
aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX;

CBOOOJHO OMNEpUPOBATh MOHATHUSAMHU: HENpPEphIBHbIE (YHKIUU, TOUYKU
paspsbiBa rpaduka QyHKIMHA, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOJTHO OINEpPUPOBATH MOHATHEM: (DYHKIIMS, HETPEphIBHAS Ha OTPE3Ke,
NPUMEHSTHh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMH AJIs pelIeHUs 3a7a4;

CBOOOJHO OMNEpUpPOBaTh MOHATHSMHU: TEpBas M BTOpas MPOU3BOJHBIC
byHKIMM, KacatenbHas K TpaduKy QyHKINH;

BBIYKCIIATH TPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOT'O M KOMITO3UIINH
IBYX (DYHKIIMH, 3HATh TPOU3BOIHBIE DIIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh TEOMETPUUECKHM M (PU3MUYECKUN CMBICI MPOU3BOAHOMN IS
pelIeHus 3a1a4.

MHo:KecTBa M JIOTHKA:

CBOOOJHO  OMEPHUPOBATH TMOHATUSIMU: MHOXECTBO, ONEpAMH  HaJ
MHO>KECTBaMHU;



UCIIONB30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Jyisi ONHCaHUS
peanbHBIX TPOIECCOB U SIBIICHWH, MPU PEUICHUU 3a7ad U3 APYTHX Y4eOHBIX
IPEAMETOB;

CBOOOJIHO OMEpUPOBATh MOHSATUSMHU: ONpPEICICHUE, TeOpEMa, ypaBHEHUE-
CIEICTBHE,  CBOWCTBO  MAaTeMaTHYECKOTO  OOBEKTa,  JOKA3aTelbCTBO,
PaBHOCHWJIbHBIE YPABHEHUSI U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aroIIMICs TMOJIYYUT CIETYIOITUE
peIMETHbIE PE3YJIbTATHI MO0 OTJAEIBHBIM TEMaM padoueil mporpaMMbl yueOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATIN3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJHO OMEpUPOBATh TMOHATHUSAMH: HATypadbHOE U I1IEJI0€ YHCIIO,
MHOECTBA HATyPaJbHBIX U LIEJIBIX YUCEN, UCHOJIb30BaTh NPU3HAKU JEIIUMOCTH
uensix uncen, HOJ n HOK HaTypasibHBIX UnCelN 1 pelIeHus 3a1a4, IPUMEHATh
anroput™m EBkinna;

CBOOOJHO OMEPUPOBATH MOHATHEM OCTAaTKa IO MOJYJO, 3alHChIBAThH
HaTypaJbHbIE YKHCJIA B PA3JTUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMEpPUPOBATH MOHSATUSMU: KOMIUIEKCHOE YHMCIIO U MHOXKECTBO
KOMIUJIEKCHBIX YHCENl, MPEJICTABISATh KOMIUIEKCHBIC YUCIA B alireOpanyeckon u
TPUTOHOMETPHUECKOU (hOpME, BBITIONHATH apU(METUIECKHUE OTIEPAIUN C HUMH U
n300pakaTh HA KOOPIUHATHOMN TIIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OINEPUPOBATH MOHATUAMU: UPpAlMOHAIbHbBIE, TTOKA3aTEeNbHbIE U
norapuMHUUECKHE€ HEPaBEHCTBA, HAXOAUTh HUX PEHIEHUS C MOMOUIBIO
PABHOCHIIbHBIX MIEPEXOJIOB;

OCYIIECTBJISATE OTOOp KOPHEW TMpH pPEHIeHUH TPUTOHOMETPHUECKOTO
YpaBHEHHUS;

CBOOOJHO OIEpPUPOBATH MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh HeoOxoaumble (GOPMYJBI JUISI  PEIICHUS OCHOBHBIX —THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOTHO OTIEPUPOBATH MOHSATUSMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHHM
U HEPAaBEHCTB, PABHOCHWIIBHBIE CHCTEMBI M CHUCTEMBI-CIEIACTBUS, HAXOIUTh
pElIEHNsT CHCTEMbI M COBOKYMHOCTEN pAalMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKA3aTeJIbHBIX U JIOTApU(DMHUUESCKUX YPABHEHUN U HEPABEHCTB;

pemarhb palroHaJbHbIE, UppaloHalbHbIE, MOKa3aTelbHbIE,
gorapupMHUUECKre UM TPUTOHOMETPUYECKHE YpPAaBHEHHS M HEPaBEHCTBA,
COJZIEpIKaIlle MOJIYJIM U TapaMeTpBhl;

NPUMEHSTH IpaduuecKrue METOIbI 1JIs PEIICHHs] YPAaBHEHHU U HEPABEHCTB,
a TaKXKe 3aJ71a4 C mapameTpamus;



MOJIETTUPOBATh peallbHble CHUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA M MX CUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOECHHBIE MOJEIM C MCIOJIb30BAHUEM arapara aireopsl,
UHTEPIPETUPOBATD [TOJIyYEHHBIN pe3yJIbTaT.

DOyHKUMU U rpauKu:

CTPOUTHh TpadUKU KOMMO3ULIMU (PYHKIHA C TOMOUIBIO 3JI€MEHTapHOTO
UCCJIEJIOBAHNS U CBOMCTB KOMITIO3ULIUU ABYX (PYHKIIHIA;

CTPOUTb TIEOMETpUYecKHe oOpa3bl ypaBHEHHH M HEPaBEHCTB Ha
KOOPAMHATHOM IJIOCKOCTH;

CBOOOJHO OMNEpPUPOBATh MOHATHAMHU: TpaQUKd TPUTOHOMETPUUECKHUX
byHKIHI;

OPUMEHATh (PYHKUMU 711 MOJEIUPOBAHUS U HCCIENOBAHUS PEAJIbHBIX
IPOLIECCOB.

Hauyana maTeMaTH4eCKOro aHaJmM3a:

UCIONIb30BaTh  NPOU3BOAHYIO  JUIs  HCCIeNoBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTh ¥ 3KCTPEMYMBI;

HaXOAUTh HauOOJbIlIee U HAUMEHbLIEE 3HAUCHUSI (QYHKIUU HENPEPbIBHOU
Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOJHYIO JJII HAXOXKIACHHS HAMIY4IIEro PEIIeHUs B
NPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHUYECKHUX, 3aJayax, s
OTIpE/IeNICHUs] CKOPOCTH M YCKOPEHMs IMpolecca, 3aJaHHOro (QopMysol Hiu
rpaduKom;

CBOOOIHO ONEpUPOBaTh MOHATHAMM: IepBOOOpa3Has, ONpeAcIEHHBIN
MHTETpall, HaXOAUTh MEPBOOOpA3HbIE JIEMEHTAPHBIX (YHKIMI W BBIYUCIATDH
uHTerpan no gopmysne Herotona-JleitOnuna;

HaXOAMTH IUIOLIAIU MJIOCKUX QUTYP U 00BEMBI TEJ C IOMOILBIO HHTETPAA;

UMETh MPEACTABIECHUE O MAaTEMaTHYECKOM MOJEIMPOBAHUHU HA MPUMEpE
coctapieHus nuddepeHnanbHbIX YpaBHEHUM;

peliaTh NPUKIAJAHbIE 33/1a4H, B TOM YHCIIE COIUAIbHO-3KOHOMHUUYECKOTO U
(bu3NUeCKOro Xapakrepa, CpeICTBAMU MaTEeMAaTUYECKOTO aHATN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne
n HaumeHoBanue pa3jaesioB
/ U TeM NPOrpPamMMbl
n

MHoxecTBO
JIEMCTBUTEIIbHBIX YHCET.
MHoOrOouNeHBI.
PannoHaneHbIe ypaBHEHUS
1 HepaBeHCcTBa. CUCTEMBI
JIMHEHHBIX YpaBHCHUMN

KoanuyecTBo 4acoB

Bcero

24

JyeKTpoHHbIE (LM poBbIE)

KonTpoJbHbIe IIpakTHyeckue
o0pa3oBaTejbHbIe pecypchl

padoThI padoThI

1. SKimacc
https://www.yaklass.ru/p/algebra/9
-klass/neravenstva-i-sistemy-
neravenstv-9125/reshenie-

ratcionalnykh-neravenstv-
metodom-intervalov-9128

2. Pocculickas 3eKTpOHHas
IIKoaa
https://resh.edu.ru/subject/lesson/4
730/start/149073/




OyHKIINA U TPAPUKH.
CrenenHast GyHKIHS C
EJIBIM TI0Ka3aTelieM

Apudmerndeckuii KOpeHb
Nn-0il CTENEHH.
Hppanuonansusie
ypaBHEHUS

12

15

Poccuiickast anexkTpoHHas
mKoJa https://resh.edu.ru/
SKnacc
https://www.yaklass.ru/p/algebra/l

0-klass/stepeni-s-ratcionalnym-

pokazatelem-korni-stepennye-
funktcii-11016/svoistva-
stepennykh-funktcii-i-ikh-grafiki-
9158/re-0e543¢38-25d9-4536-
b70f-0f1bf843e82b

SIKace
https://www.yaklass.ru/p/algebra/l

0-klass/stepeni-s-ratcionalnym-

pokazatelem-korni-stepennye-
funktcii-11016/svoistva-kornia-n-

i-stepeni-preobrazovanie-
irratcionalnykh-vyrazhenii-11531
Poccuiickast anexkTpoHHas

mIKoJia https://resh.edu.ru/




[Toxa3zaTenpHast GpyHKITHSL.
IToka3arenbHble ypaBHEHUs

L.

SKmacc
https://www.yaklass.ru/p/algebra/l
1-klass/logarifmy-pokazatelnaia-i-
logarifmicheskaia-funktcii-

9160/metody-resheniia-

pokazatelnykh-uravnenii-
10962/re-b758915¢-7157-4abb-
b83a-b2¢25922fcec

Poccuiickast anexkTpoHHas

IIKOJIa
https://resh.edu.ru/subject/lesson/4
729/conspect/159012/




Jlorapudpmuueckas
byHKIHS.
Jlorapudmuueckue
ypaBHEHHUS

Tpuronomerpuueckue
BBIPAXCHMSI U YPAaBHECHHUS

18

22

SIKiacc
https://www.yaklass.ru/p/algebra/1

1-klass/logarifmy-pokazatelnaia-i-
logarifmicheskaia-funktcii-
9160/metody-resheniia-

logarifmicheskikh-neravenstv-
9169
Pocculickas 35eKTpOHHAs

IIKOJIa
https://resh.edu.ru/subject/lesson/3
852/conspect/199118/

SIKace
https://www.yaklass.ru/p/algebra/l

0-klass/trigonometricheskie-
uravneniia-9145/metody-
ispolzuemye-dlia-resheniia-
trigonometricheskikh-uravnenii-
9134/re-995¢0a3e-90bc-4¢3a-
b784-3f48ab285dde
Poccuiickast anexkTpoHHas
mKkomna https://resh.edu.ru/




ITocenoBaTenbHOCTH U
MIPOTPECCUU

HenpepoiBHbIE QyHKINH.
IIpounsBonHas

[ToBTOpeHmE, 0600IIECHNE,
cUCTEMaTH3allus 3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

10

20

136

10

Pocculickas 35eKTpOHHAs
mKoJa https://resh.edu.ru/

Pocculickas 35eKTpOHHAs
IIKOJIa
https://resh.edu.ru/subject/lesson/5
223/conspect/326716/

Pocculickas 35eKTpOHHas
IIKoJIa
https://resh.edu.ru/subject/lesson/6
195/start/225651/

SKnacc
https://www.yaklass.ru/p/algebra/l

1-klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-
funktcii-9147




11 KIIACC

Ne
n/
n

HaumeHoBaHue pa3ieioB
U TeM NPOrpamMMmbl

UccnenoBanue GyHKIIHMA ¢
MOMOIIBIO TTPOU3BOAHOM

KoanuyecTBo 4acoB

Bcero

22

JyeKTpoHHBbIE (LM poBbIE)

KonTposbHbie IIpakTuyeckue
padoThbI padoThI

1.

o0pa3oBaTejbHbIE PeCypChl

Poccuiickast anexkTpoHHas
IIKoaa
https://resh.edu.ru/subject/lesson/
6195/start/225651/

SIKnacc
https://www.yaklass.ru/p/algebra/
11-klass/proizvodnaia-
primenenie-proizvodnoi-dlia-
issledovaniia-funktcii-9147




[TepBoobOpasnas u
HHTETpal

I'padpuku
TPUTOHOMETPUUECKUX
GyHKIMH.
Tpuronomerpuueckue
HEPABEHCTBA

12

14

SKmacc
https://www.yaklass.ru/p/algebra/
11-klass/pervoobraznaia-
neopredelennye-i-opredelennye-

integraly-9151/neopredelennye-i-
opredelennye-integraly-metody-
integrirovaniia-9153/re-
94b86f3c-161b-42fd-alaa-
4d0cbc549ee7

Pocculickas 35eKkTpOHHas

IIKOJIa
https://resh.edu.ru/subject/lesson/
6118/main/

Sxiacc
https://www.yaklass.ru/p/algebra/
10-klass/sinus-i-kosinus-tangens-
i-kotangens-svoistva-i-grafiki-
trigonometricheski -10781
Poccuiickast anexkTpoHHas
IIKoaa
https://resh.edu.ru/subject/lesson/

4738/conspect/




UppaunonanbHsie,
MOKa3aTeIbHbIE U
4 24
norapupMuUecKue
HEpaBEHCTBA
5 KommiekcHbie uncia 10

SKmacc
https://www.yaklass.ru/p/algebra/
11-klass/logarifmy-
pokazatelnaia-i-
logarifmicheskaia-funktcii-
9160/metody-resheniia-
logarifmicheskikh-neravenstv-
9169

Poccuiickast anexkTpoHHas
IIKoaa
https://resh.edu.ru/subject/lesson/
3852/conspect/199118/

SKmacc
https://www.yaklass.ru/p/algebra/
10-klass/deistvitelnye-chisla-
9102/naturalnye-chisla-
povtorenie-11259/re-198ae908-
4687-4b65-bb41-bad5ad84a6fd
Pocculickas 35eKTpOHHAs

IIKOJIa
https://resh.edu.ru/subject/lesson/
5255/conspect/272510/




HarypanbHble u 1ienbie
qucna

Cuctembl paluoOHaIbHBIX,
UppaIMOHATEHBIX
MOKa3aTeIbHBIX U
JoTapu(PMUIECKUX
ypaBHEHUU

10

12

SKnacc
https://www.yaklass.ru/p/algebra/
10-klass/deistvitelnye-chisla-
9102/naturalnye-chisla-
povtorenie-11259/re-198ae908-
4687-4b65-bb41-bad5ad84a6fd
Poccuiickast anexkTpoHHas

IIKOJIa
https://resh.edu.ru/subject/lesson/
5255/conspect/272510/

SIKiacc
https://www.yaklass.ru/p/algebra/
11-klass/logarifmy-

pokazatelnaia-i-
logarifmicheskaia-funktcii-

9160/metody-resheniia-

logarifmicheskikh-neravenstv-
9169

Pocculickas 35eKTpOHHAs

IIKOJIa
https://resh.edu.ru/subject/lesson/
3852/conspect/199118/




8

O

3agaum ¢ mapaMeTpamu

[ToBTOpeHme, 06001IEHNE,

cUCTeMaTH3alusd 3HaHUHN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

16

16

136

10

SIKiacc
https://www.yaklass.ru/p/algebra/
9-klass/sistemy-uravnenii-

ravnosilnye-preobrazovaniia-
9129/metody-resheniia-sistem-

ratcionalnykh-uravnenii-9131

Poccuiickast anexkTpoHHas
IIKOJIa
https://resh.edu.ru/subject/lesson/
3812/conspect/158949/




