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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToaunku oOydeHust anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIHN3a
BBIJIEJICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIIbHO-METOITUYECKHE JIMHUM HW3YYarOTCsd Ha HNPOTSHKEHUH JBYX JIET
oOyueHust Ha YPOBHE CpETHETO 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMU U pasaenamu. JlaHHbII yaeOHbIi
KypC SIBJIIETCS MHTETPaTHBHBIM, MOCKOJIbKY OOBEIUHSET B ceOe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUINH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKHUI aHaJIN3, TEOPUSI MHOXKECTB, MaTeMaTH4YecKas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmnapaToM, y HUX MOCJIEI0BAaTENIbHO (POPMUPYETCS U COBEPILIECHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIEIb PEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJlyYEHHBbIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSITENIBHO
c(opMyIUPOBAHHON MAaTeMaTUYECKOW 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAaKOMbIE OOYy4YaloIMMCS MHOXECTBA HAaTypalbHBIX, LEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJIHAIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX M UPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIB3YEMBIX YHCENl M
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
bopmupyeTcsl IpencTaBlIeHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKd M €€ poJid B
MOCTPOEHUU MOJIENIEH peallbHOr0 MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHHE U
KOHKpETHU3aIusl.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMmbl MpeAyCMOTPEHO pEIICHHE COOTBETCTBYIOUIMX 3adad. B
pe3ynbTaTe OOydYaroulMecss OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELICHUS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
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3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEJICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHbIC
WHCTPYMEHTBl I PEUICHUS IPAKTHYECKUX M €CTECTBEHHO-HAYUYHBIX 3a7ady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeckass JUHUS «DYyHKIUHM W TpaduKu» TECHO
NeperuieTaeTcs ¢ JAPYTMMU JIMHUSAMH Yy4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIleJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMH B PA3JIMUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX 0O0YyYaromuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMHN, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepikarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TMOCTPOCHUSI MATEMATHYECKUX MOJENIEd pPealbHbIX CHUTYyalluu,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMaAJILHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYEeHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejsiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHAIONIMN BCE pa3Jieiibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa3eioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHall
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. IIpuMmeHeHue npoOeil U IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEILHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BHIYMCICHUS, TTPAaBUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKEHUN, COACPIKAIINX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(pMUYECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU#. ONpeaennuTens MaTpuLbl 2X2, ero reoMeTpU4EeCKUi CMBICI M CBOWCTBA,
BBIYMCIICHHE €T0 3HAYEHUs, IPUMEHEHUE ONPENCIUTENS I PELICHUS CHCTEMBI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX yYpaBHeHUM. MccnenoBanmue NoCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEJEIIUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKHU U peaTbHON KU3HU.

DYyHKIUHN U TPAPUKH

OyHkIus, crnocodbl 3amanus (QyHkiuu. B3auMHO o00patHbie (QYHKIUU.
Kommnosumms pyskiuit. I'paduk  yHkuum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinas, kBagpaTU4Hasi W JpOOHO-TMHEWHasT (DYHKUMU. DIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas (pyHKIMS C HaTypaJbHBIM U I€NbIM NoKa3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS N-0if CTENeHU KaK (yHKIIMKA OOpaTHOM CTETeHU
C HaTypaJbHBIM [TOKA3aTEJIEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuronomeTpruyeckass OKPYKHOCTb, OIIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTHM B peaJbHBIX MpoIeccax M SIBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havaja MaTeMaTH4eCcKOro aHajimn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIeNOBaTEIbHOCTEH. MeTox
MaTeMaTH4eCKOM HHIAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHajin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprUecKas nporpeccud. beckoHeuHo yObIBaromast
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CIOKHBIX



MpoOUEHTOB. lcronp30BaHWE MNpOrpeccHud i PEUIEHUS pPEallbHBbIX —3a/ad
MPUKIAJHOTO XapaKTEepa.

HempeppiBHbIe (GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMOTOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHON K IpauKy QyHKIIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpamMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KVIACC

Yuciia ¥ BBIYUCICHUSA

Harypanbubie u nenble yncna. [[pumMeHeHne NMpU3HAKOB JIEIMMOCTH LIEJIbIX
yycen, HauOombIuid oO0mui aenutens (mamee — HOJl) m HammeHbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa asis pereHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
U CHCTEMBI-CIIeJICTBUS. PAaBHOCHIIbHBIC HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHMH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPpALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMyuHbIX 00JacTel HAyKU U peasIbHOM )KU3HU, UHTEPIpETaLUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne MpoU3BOAHON K UCCIENOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxaeHne Hanboblero 1 HAMMEHbIIEro 3HaYeHU I HepephIBHON
GyHKIIUU Ha OTpE3KeE.

[IpuMeHeHnEe NPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3a/1adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJIaHHOTO (HOPMYJIOH Wi TpauKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEpBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

Nuterpan. I'eoMmeTpuyeckuil CMbICI HHTETpaja. Berauciaenue onpenes€HHOro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[TpumeHeHre uHTerpajia A HaXOXKJIEHUS IUIOIMAJel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C NOMOLIBI  Au(depeHIruaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA, TPEACTABICHUE O MATEMAaTUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
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Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPoOJieM, OpUEHTAIIHS
Ha TIPUMCHECHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOM MPAKTHUKH, TOHUMAaHUE MaTeMaTHIECKOM
HAyKHW KaK cepbl 4eTOBEUCCKOM eATEILHOCTH, dTANOB €€ Pa3BUTHS H 3HAUUMOCTH
JUTSL pa3BUTHS ITUBHIN3AINH, OBJIAJACHHUE SI3IKOM MaTEMaTHKH U MaTeMaTHICCKOU
KyJIbTYPOH Kak CPEJACTBOM ITO3HAHMS MHPA, TOTOBHOCTH OCYIIECTBIISITH MPOSKTHYIO
1 UCCIIeIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TOHATUN, OTHOUIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOINE, YCIOBHBIE;

BBIABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JIeJIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BBIBOJIbI;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIIEHHS, BHIOMpPATh HanOoJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIEI0BATEIbCKHI HMHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYeCcKOro 00beKTa, SBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH Tpadrueck;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
cOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
U IIMCbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUs II0 XOIy pEUIeHus 3aJauyu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTaBIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C YYETOM 3aaad
NPE3EHTAalUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPILIAEMbIX JI€UCTBUI U MBICIHUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIIAJIETh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3a7auu;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, I0rOBApPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBbI» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmuWHA TPOAYKT TIO KpUTEPHUSIM, CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIH3ay:

Yucaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUMOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCA;

OPUMEHATH JpOOM W MPOLEHTHl I PELICHUS MNPUKIAJHBIX 3ajad W3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

IPUMEHSATH NPUONMKEHHBIE BBIUMCICHUS, TPABUJIa OKPYTJIEHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOZIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCU IEHCTBUTENIBHBIX YNCEN AJIS PEIICHUs
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMH: JIOTapU(PM uucia, AECATUUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHIATHUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH TMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOI,
MHOTOYJIEH C LEIbIMU KO3 PHUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSTD JIeJICHNE
MHOI'OYJICHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera s
peneHns 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATUSIMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENHuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEANBHBIE CUTYAIIMU C MTOMOIIBK CUCTEMBI JINHEVMHBIX YPABHEHH,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEACTUTENEH,
WHTEPIIPETUPOBATH NTOJIYyYECHHBIM PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM;
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BBITMOJHATH MpeoOpa30BaHMsl YUCIOBBIX BBIPAKEHUH, COJEPIKAIINX CTETICHH C
palroHaIbHBIM TTOKa3aTeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0/I0B HJIM OCYIIECTBIISISI MPOBEPKY KOPHEA;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (PYHKIMS, CIIOCOOBI 3ajaHusl (PYHKIUH,
B3aMMHO OOpaTHble (QYHKIUU, KOoMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaUYeHUU (DYHKIMH, HYJIH QYHKITAH, TIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENIEHHAs (QYHKIUS C HATYpaTbHBIM U
HEeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTeNeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTApPHOE MCCIEA0BAaHNE U MIOCTPOSHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: TOKa3aTeslbHAs W JorapupmMuyeckas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CcBOOOMHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 WCCIENOBAHUS TIPOILECCOB M
3aBUCUMOCTEH TPH PENICHUH 3a/ad U3 APYTHX y4eOHBIX MPEIMETOB U PeabHOMN
KU3HU, BBIPAXXaTh (HOPMYyITaMH 3aBUCIMOCTH MEX]Ty BETHIMHAMH;
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Hauana MaTeMaTn4ecKoro aHajamu3sa:

CBOOOJTHO OMEPUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYeCcKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAasi reOMETpUYEcKasi porpeccusi, TMHEUHbIA U
HKCIIOHEHIIUATIBLHBIN pocT, (hopMyia CII0KHBIX MPOILEHTOB, UMETh MPEACTaBICHUE O
KOHCTAHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 MPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOXKICHUS MAaTeMAaTHYECKOrO0 aHajau3a KaK aHalau3a
OECKOHEUHO MaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSIMU: HEMPEPHIBHBIE (PYHKITUH, TOYKU Pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUMA JIJIs1 pEIIeHUs 3a]1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BECHUS], YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh T€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOIHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOXECTBaMHU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS PEaTbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYyTUX YYEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHUE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PE3YyIbTaThl MO OTIEJIbHBIM TeMaM pabouell MporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yuciaa v BBIYUCTCHUSA:

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U II€JI0€ YKCIIO, MHOXKECTBA
HATYpPaJIbHBIX U LEJIBIX YKCEN, UCIOIb30BaTh MPU3HAKU JCIMMOCTH IEIbIX YHUCET,
HOJ/l u HOK HaTypaibHBIX 4YuCEN IJid pEUIeHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YMCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,
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CBOOOJIHO OMEpPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOMXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalil ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHUSIMH: HUPPALMOHAIBHBIE, MOKA3aTEJIbHBIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HEOOXoauMmble  (OpPMyJIBI I8 PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PALlMOHAIBHBIX, HPPALMOHAJIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarhb palMOHAJIbHBIE, UppalMOHaJIbHBIE, II0Ka3aTEeIIbHBIE,
jgorapupMUyUecKue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YpaBHEHUI U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAXXCHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH ITOJTYYEHHBIN PE3yJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpadUKU KOMMO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU IBYX ()YHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpaUKHM  TPUTOHOMETPUUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajms3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;
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HAXOAWTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHNUs QYHKIIUN HENMPEephIBHON HA
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
MPUKIIAJIHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMHYECKHUX, 3a7a4ax, 1Sl ONPEACICHUS
CKOPOCTHU U YCKOPEHHUS TMpoliecca, 3aJaHHOro GopMyioi uin rpadukoM;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IEpBOOOpa3Has, ONpeIeIEHHBIM
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHbIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpai no gpopmyie Herotona-JIeitonuna;

HAXOJUTh TJIOMIAIHN MIOCKUX (QUTYP U OOBEMBI TEJ C TOMOIIBIO UHTETPaa;

MMETh NPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM Ha MPUMEPE
cocraBieHus TudpepeHInaIbHbIX YpaBHEHUH;

pemaTh NPUKIAIHBIE 3a4a4M, B TOM YHUCJIE COUHAIBHO-3KOHOMHUYECKOTO
($u3MYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos
Ne HaumeHnoBaHue pa3jaesioB U TeM DJIeKTpOHHbIe (LM (POBHIe)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
MHOXECTBO 1EHCTBUTEIIBHBIX YHCEIL.

1 Muorowiensl. PaninonanabHble ypaBHEHHS U 24 1 https://resh.edu.ru/
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://www.yaklass.ru/
ypaBHEHUH

5 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1 https://resh.edu.ru/
LEJIBIM ITOKa3aTeIeM https://www.yaklass.ru/

3 Apudmernaecknii KOpeHb N-0i CTENICHH. 15 1 https://resh.edu.ru/
HppaumnonanbHble ypaBHEHUS https://www.yaklass.ru/

4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1 https://resh.edu.ru/
YpaBHEHUS https://www.yaklass.ru/

5 Jlorapudmuueckast pyHKIUS. 18 1 https://resh.edu.ru/
Jlorapudmuueckue ypaBHEHUS https://www.yaklass.ru/
TpuronomeTpryeckue BoIpaKeHUs U https://resh.edu.ru/

6 22 1
ypaBHEHUSA https://www.yaklass.ru/

7 n 10 1 https://resh.edu.ru/

OCJIEI0BATENBHOCTH U NIPOTPECCUN https://www. yaklass.ru/
https://resh.edu.ru/

8 HenpepriBabie pynkuu. [IponsBoanas 20 1 https://www.yaklass.ru/
IToBTOpenue, 00001IEeHNE, CUCTEMATH3AIIS https://resh.edu.ru/

9 " 5 1 :
3HaHUHN https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI
HccnenoBanue (GyHKIHIA C TTOMOIIBIO https://resh.edu.ru/

1 . 22 1 _

MPOU3BOAHOMN https://www.yaklass.ru/
https://resh.edu.ru/

2 Tlepsoobpasnas u unrerpan 12 1 https://www.yaklass.ru/

3 I'paduiku TpUrOHOMETPUUECKUX (PYHKITHIMA. 14 1 https://resh.edu.ru/
TpuroHomeTpuyeckre HEpaBeHCTBA https://www.yaklass.ru/

4 HppannonaibHbie, MoKazaTeibHbIE U 24 1 https://resh.edu.ru/
norapu(MHYECKUE HEPAaBEHCTBA https://www.yaklass.ru/

5 KomMiiekcHele yncia 10 1 httpsE//resh.edu.ru/

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

6 HarypanbHble u nensie yncna 10 1 https://www. yaklass.ru/
C )

, HCTEMBI paI_lI/IOHaJ'IBHBIX(bI/IppaI_II/IOHaJ'IBHBIX - . httos://resh.edu.ru/
n01<a3aTenvaLIx 1 J10orapu(pMUYECKUX https://www. yaklass.ru/
ypaBHEHUH

https://resh.edu.ru/

8 3anatu ¢ mapameTpamn 16 . https://www.yaklass.ru/
[ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS https://resh.edu.ru/

9 - 16 1
3HaHUHN https://www.yaklass.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonmuectBo yacos
No Hara
Tema YpOKa KOHTpOJILHLIe HpaKTI/I‘{eCKI/Ie 3JI€KTpOHHBIe LII/I(prBBIe 06paBOBaTeJIBHLIe PECYPChI
/1 Bcero H3y4YCHUS
paboThI paboThI
MHokecTBO, oTrepamnu
patl https://distant.msu.ru/
1 HaJ MHO>KECTBAMH U UX 1
CBOMCTBA
https://www.yaklass.ru/p/matematika-pro/2-
5 Juarpammsl Ditnepa- 1 uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-
Benna eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-
€40cc6e05e05
IIpumenenue
TEOPETUKO- https://infourok.ru/uchebnometodicheskoe-posobie-sbornik-
3 MHOKECTBECHHOTO 1 zadach-po-teorii-mnozhestv-2499303.html
amnmapara JJisi peIIeHHs
3a7a4
PannonansHbIE yKcHa.
OOBIKHOBEHHBIE U )
https://urok.1sept.ru/articles/589850
4 JECATUYHBIC TPOOH, 1
MPOIICHTHI, OECKOHEYHBIE
MEePUOIUYECKHE IPOOH
PamnnonansHEIE YKCa.
OOBIKHOBEHHEIE U .
https://urok.1sept.ru/articles/589850
5 JECATUYHBIC TPOOH, 1

MPOIICHTHI, OECKOHEYHBIC
MepUOIUYECKHE 1podu
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https://distant.msu.ru/
https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
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https://infourok.ru/uchebnometodicheskoe-posobie-sbornik-zadach-po-teorii-mnozhestv-2499303.html
https://infourok.ru/uchebnometodicheskoe-posobie-sbornik-zadach-po-teorii-mnozhestv-2499303.html
https://urok.1sept.ru/articles/589850
https://urok.1sept.ru/articles/589850

[Ipumenenue apodeii u

https://uchitelya.com/matematika/107017-metodicheskaya-

6 MPOLIEHTOB ISl PELICHUS razrabotka-razlichnye-sposoby-resheniya-zadach-na-procenty.html
MPUKJIIAIHBIX 337124
[Tpumenenue apodeii u https://uchitelya.com/matematika/107017-metodicheskaya-
7 HPOLIEHTOB I PEIICHUS razrabotka-razlichnye-sposoby-resheniya-zadach-na-procenty.html
MPUKJIAJIHBIX 3a1a4
JleficTBUTEIBbHBIC YHCTIA.
8 PaLHOHATBHELE A https://resh.edu.ru/subject/lesson/4730/conspect/149072/
VMppaluroOHaJbHbIC YHCTIa
Apudmernueckue
9 orepanuu ¢ https://resh.edu.ru/subject/lesson/4730/conspect/149072/
JIEICTBUTEIbHBIMUA
qyciiaMu
Mopynb https://uchitelya.com/algebra/103326-plan-konspekt-uroka-
10 JEUCTBUTEILHOTO YK CIIa modul-chisla-uravneniya-i-neravenstva-soderzhaschie-znak-
1 €ro CBOMCTBa modulya-10-klass.html
[Ipubnmxeénnnie
BBIYHACJICHNA, TIpaBUTIA https://nsportal.ru/shkola/matematika/library/2018/09/28/urok-no34-
11 OKDYTJICHUS, IPUKUIKA deystvitelnye-chisla-priblizhennye-vychisleniya
Y OLICHKA pe3ysbTara
BBIYMCIICHUI
OCHOBHBIE METO/IbBI
PCTIBHI feJhre M https://resh.edu.ru/tv-program/archive/409
12 JIpOOHO-pallMOHATIBHBIX
YpaBHEHUU U
HEPABEHCTB
13 OCHOBHBIE METO/IbI https://resh.edu.ru/tv-program/archive/409

pelICHUA LCIIbIX U

22



https://uchitelya.com/matematika/107017-metodicheskaya-razrabotka-razlichnye-sposoby-resheniya-zadach-na-procenty.html
https://uchitelya.com/matematika/107017-metodicheskaya-razrabotka-razlichnye-sposoby-resheniya-zadach-na-procenty.html
https://uchitelya.com/matematika/107017-metodicheskaya-razrabotka-razlichnye-sposoby-resheniya-zadach-na-procenty.html
https://uchitelya.com/matematika/107017-metodicheskaya-razrabotka-razlichnye-sposoby-resheniya-zadach-na-procenty.html
https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://uchitelya.com/algebra/103326-plan-konspekt-uroka-modul-chisla-uravneniya-i-neravenstva-soderzhaschie-znak-modulya-10-klass.html
https://uchitelya.com/algebra/103326-plan-konspekt-uroka-modul-chisla-uravneniya-i-neravenstva-soderzhaschie-znak-modulya-10-klass.html
https://uchitelya.com/algebra/103326-plan-konspekt-uroka-modul-chisla-uravneniya-i-neravenstva-soderzhaschie-znak-modulya-10-klass.html
https://nsportal.ru/shkola/matematika/library/2018/09/28/urok-no34-deystvitelnye-chisla-priblizhennye-vychisleniya
https://nsportal.ru/shkola/matematika/library/2018/09/28/urok-no34-deystvitelnye-chisla-priblizhennye-vychisleniya
https://resh.edu.ru/tv-program/archive/409
https://resh.edu.ru/tv-program/archive/409

JIPOOHO-PAMOHATBHBIX
ypaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI
peIIeHHS IIETbIX U
JTPOOHO-PAMOHATBHBIX
ypaBHEHUH U
HEPaBEHCTB

https://resh.edu.ru/tv-program/archive/409

15

MHoOrowwieHsl OT OJHON
nepeMeHHoi. Jlenenue
MHOTOWICHA Ha
MHOT'OUJIEH C OCTAaTKOM.
Teopema bezy

https://resh.edu.ru/subject/lesson/3778/conspect/158732/

16

MHOTOYJICHBI C TICITBIMH
KO3 QUITUECHTAMH.
Teopema Buera

https://urok.1sept.ru/articles/521321

17

18

Pemenue cuctem
JIMHENHBIX YPAaBHEHUN

Pemenue cucrem
JMHENHBIX YpaBHEHUN

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

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

19

Marpuna cuctemsl
JIMHENHBIX YPaBHEHUM.
Onpenenurens MaTpUIbl
2X2, ero
T€OMETPUYECKUM CMBICT
Y CBOMCTBA; BBIYUCIICHUE
€ro 3HAa4YCHHUS

https://swsu.ru/structura/up/fivt/kvm/ pos matricy.pdf

https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-
geometriya

23



https://resh.edu.ru/tv-program/archive/409
https://resh.edu.ru/subject/lesson/3778/conspect/158732/
https://urok.1sept.ru/articles/521321
https://resh.edu.ru/subject/lesson/3812/conspect/158949/
https://resh.edu.ru/subject/lesson/3812/conspect/158949/
https://swsu.ru/structura/up/fivt/kvm/_pos_matricy.pdf
https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-geometriya
https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-geometriya

Onpenenurens MaTpULbl
2X2, ero

https://swsu.ru/structura/up/fivt/kvm/ pos matricy.pdf

https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-

20 T€OMETPUUYECKHI CMBICTT ]
. geometriya
Y CBOMCTBA; BHIUUCIICHUE
€ro 3HaYCHUs
IIpumeHenune https://swsu.ru/structura/up/fivt/kvm/ pos matricy.pdf
21 OTPEICIUTENS TSI https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-
peleHns CUCTEMBI geometriya
JMHENHBIX YpaBHEHUN
Pemenue npuknagHbIx ) ] o
https://multiurok.ru/files/reshenie-prikladnykh-zadach-s-
3a7a4 C OMOILBIO .
22 N pomoshchiu-sistemy-u.html
CUCTEMBI JINHEUHBIX
YPaBHEHHUN
Pemenue npuknagHbIx ) ) o
https://multiurok.ru/files/reshenie-prikladnykh-zadach-s-
3a7a4 C OMOILBIO o
23 N pomoshchiu-sistemy-u.html
CHUCTEMBI JINHEUHBIX
YPaBHEHHUN
KonrtpoabHnas padora
Ne 1 mo Teme
"PanunoHajJbHbIE
24 YPABHEHHSA U
HepPaBeHCTBA.
CucreMbl JTHHEHHBIX
ypaBHeHHi"
DyHKIHUS, CTTIOCOOBI https://xn--80aaasqmjacq0cdbn.xn--
3a1aHus QYHKIIUH. plai/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-
25 B3aumno oOpatHble Obratnaya-funktciya-Kompozitciya/

¢ynkunu. Kommnosurms
byHKIII

24



https://swsu.ru/structura/up/fivt/kvm/_pos_matricy.pdf
https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-geometriya
https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-geometriya
https://swsu.ru/structura/up/fivt/kvm/_pos_matricy.pdf
https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-geometriya
https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-geometriya
https://multiurok.ru/files/reshenie-prikladnykh-zadach-s-pomoshchiu-sistemy-u.html
https://multiurok.ru/files/reshenie-prikladnykh-zadach-s-pomoshchiu-sistemy-u.html
https://multiurok.ru/files/reshenie-prikladnykh-zadach-s-pomoshchiu-sistemy-u.html
https://multiurok.ru/files/reshenie-prikladnykh-zadach-s-pomoshchiu-sistemy-u.html
https://мояматематика.рф/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-funktciya-Kompozitciya/
https://мояматематика.рф/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-funktciya-Kompozitciya/
https://мояматематика.рф/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-funktciya-Kompozitciya/

26

I'padux pynkumu.
DJleMeHTapHbIe
npeoOpa3oBaHMs

rpadukoB QyHKUINN

https://xn--80aaasgmjacg0cd6bn.xn--

plai/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-

Obratnaya-funktciya-Kompozitciya/

27

OO6nacTh ornpeencHus 1
MHOKECTBO 3HAYCHHI
byukun. Hynu
byukun. [IpomexyTku
3HaK MOCTOSTHCTBA

https://urok.1sept.ru/articles/649639

28

YeETHblE 1 HEUETHBIC
byHKINN.
[Iepuoanueckue
¢dbynakuu. [IpomexxyTku
MOHOTOHHOCTH (pYHKIIMH

https://studfile.net/preview/7750043/page:2/

29

30

MakcuMymsl 1
MUHHMYMBI ()YHKIIUH.
Haubonbiiee n
HalMEHbIIIee 3HaUeHUe
GbyHKIIUY Ha
IPOMEXKYTKE
JImneiinas,
KBaJ[paTHYHAas U
IpOoOHO-TMHEWHas

GbyHKIIUN

https://resh.edu.ru/subject/lesson/6115/conspect/36345/
https://skysmart.ru/articles/mathematic/nahozhdeniya-

naibolshego-i-naimenshego-znacheniya-funkcii

https://resh.edu.ru/subject/lesson/5175/conspect/326684/

31

DeMeHTapHOe
WCCIIeZIOBaHNE U
MOCTpOeHUE TpaduKoOB
TUX QYHKUIUH

https://resh.edu.ru/subject/lesson/5175/conspect/326684/

25



https://мояматематика.рф/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-funktciya-Kompozitciya/
https://мояматематика.рф/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-funktciya-Kompozitciya/
https://мояматематика.рф/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-funktciya-Kompozitciya/
https://urok.1sept.ru/articles/649639
https://studfile.net/preview/7750043/page:2/
https://resh.edu.ru/subject/lesson/6115/conspect/36345/
https://skysmart.ru/articles/mathematic/nahozhdeniya-naibolshego-i-naimenshego-znacheniya-funkcii
https://skysmart.ru/articles/mathematic/nahozhdeniya-naibolshego-i-naimenshego-znacheniya-funkcii
https://resh.edu.ru/subject/lesson/5175/conspect/326684/
https://resh.edu.ru/subject/lesson/5175/conspect/326684/

32

DeMeHTapHOe
UCCIICIOBAaHKE U
MOCTpoeHue rpaduKoB
9TUX QYHKIIUH

https://resh.edu.ru/subject/lesson/5175/conspect/326684/

33

CrerneHun ¢ LEIbIM
nokasareijieM. bunom
Hrerorona

https://resh.edu.ru/subject/lesson/2576/start/

34

35

36

37

CrerneHn ¢ LEIBIM
nokasarejieM. buHom
Hrrotona

CrenenHast GyHKIHS C
HaTypaJbHbIM U LIEJIBIM
roKazarejieM, eé
CBOWCTBA U TpapuK

KonTposbnas padora
Ne 2 o Teme

"@®yukuun.CreneHHas

byHkuum»

Apudpmernueckuii
KOPEHb HaTypaJbHON

CTEIIEHU U €Tr0 CBOMCTRBA

https://resh.edu.ru/subject/lesson/2576/start/

https://resh.edu.ru/subject/lesson/5540/conspect/326999/

https://resh.edu.ru/subject/lesson/5498/conspect/272541/

38

Apudmernueckuit
KOPEHb HaTypalbHON

CTEIIEHU U €r0 CBOMCTBA

https://resh.edu.ru/subject/lesson/5498/conspect/272541/

39

[IpeobpazoBanus
YHCIIOBBIX BBIPAKCHUIA,

COACPpKAMUX CTCIICHU U

KOpHU

https://resh.edu.ru/subject/lesson/5138/train/200460/

26



https://resh.edu.ru/subject/lesson/5175/conspect/326684/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5138/train/200460/

40

[IpeobpazoBanus
YHCIIOBBIX BBIPAXKCHUH,
COZIepIKAIUX CTCIICHU U
KOpHH

https://resh.edu.ru/subject/lesson/5138/train/200460/

41

[IpeobpazoBanus
YHCJIOBBIX BBIPAKEHUH,
COJZIEpKalINX CTEIEHU U
KOPHH

https://resh.edu.ru/subject/lesson/5138/train/200460/

42

HppaunonaibHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
MPPALMOHATIBHBIX
YPaBHEHHUN

https://resh.edu.ru/subject/lesson/5569/conspect/159262/

43

HppaunonaibHbie
ypaBHeHUsA. OCHOBHbIE
METO/Ibl PEILICHUS
MPPALMOHATIBHBIX
yYpaBHEHUH

https://resh.edu.ru/subject/lesson/5569/conspect/159262/

44

HppaunonaibHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEeIICHUs
MPPALMOHATIBHBIX
yYpaBHEHUU

https://resh.edu.ru/subject/lesson/5569/conspect/159262/

45

PaBHOCHUIIBHEIC
MEepeXO/Ibl B PEIICHUN
HpPalUOHATIBHBIX
yYpaBHEHUU

https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-

uravneniyax/

27



https://resh.edu.ru/subject/lesson/5138/train/200460/
https://resh.edu.ru/subject/lesson/5138/train/200460/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/

PaBHOCHIIBHEIE
Mepexo/ibl B pEIICHUHN

https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-

uravneniyax/

40 UPpaLMOHAIBHBIX

ypaBHEHUH

PaBHOCWIIBHBIE https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-
47 IIePEXO/Ibl B pELICHUU uravneniyax/

UPpaLMOHAIBHBIX

ypaBHEHUH

PaBHOCHIBHBIE _ ) o

https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-

48 IIEPEXO/Ibl B PELICHUN ravneniva

VPPALMOHAIBHBIX dravnenyaxf

YPaBHEHHUN

CaoticTBa u rpaduk https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-

KOpPHsI N-OM CTETICHH KaK ratcionalnym-pokazatelem-korni-stepennye-funktcii-
49 (GyHKIUH 0OpaTHON 11016/funktciia-kornia-n-i-stepeni-11554

CTEIEHU C HATypajibHbIM

IIOKa3aTesIeM

CaoticTBa u rpaduk https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-

KOpPHSI N-OM CTETICHH KaK ratcionalnym-pokazatelem-korni-stepennye-funktcii-
50 (GyHKIMH 0OpaTHON 11016/funktciia-kornia-n-i-stepeni-11554

CTEIEHU C HATypaIbHbIM

[IOKa3aTesIeM

KonTtpoabHnas padora

Ne 3 o Teme
51 "CpoiicTBa u rpadgux

KOPHA N-0M CTENeHH.
HppanuonajbHbie
ypaBHeHus"

28



https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554

Crerens ¢ https://resh.edu.ru/subject/lesson/4729/conspect/159012/
59 palMOHATBHBIM )
MoKa3aTeyieM U €€
CBOICTBa
Crerens ¢ https://resh.edu.ru/subject/lesson/4729/conspect/159012/
53 palMOHAIbHBIM
MoKa3aTeyieM U €€
CBOICTBa
CreneHn ¢ https://resh.edu.ru/subject/lesson/4729/conspect/159012/
54 palMOHATBHBIM
ToKazaTreyieM U e€
CBOICTBA
55 g;zzi[fﬂe,n:;::oﬁcma . https://resh.edu.ru/subject/lesson/3841/conspect/225572/
rpaduk
W CHons30BaHme https://uchitelya.com/algebra/25672-konspekt-uroka-
56 rpaduka GyRKIHN 11 funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-
pelleHns ypaBHeHHii pokazatelnyh-uravneniy-10-klass.html
M crons30BaHme https://uchitelya.com/algebra/25672-konspekt-uroka-
57 rpaduka GyRKIHN 11 funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-
pelleHns ypaBHeHHii pokazatelnyh-uravneniy-10-klass.html
IlokazarenpHEIC https://resh.edu.ru/subject/lesson/5627/conspect/159320/
ypaBHeHUs. OCHOBHbIE
58 METOJIbI PEIICHHUS

MTOKa3aTeIbHBIX
yYpaBHEHUU

29



https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://resh.edu.ru/subject/lesson/5627/conspect/159320/

59

[TokazarenbHbie
ypaBHeHUsA. OCHOBHbIE
METO/IbI PeIICHUs
MOKa3aTeNIbHbBIX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/5627/conspect/159320/

60

61

62

[TokazarenbHbie
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEeIICHUS
MOKa3aTeJIbHbIX
YPaBHEHUN

Kontpoabnas padora
Ne 4 o Teme
"Iloka3arejabHast
bynxuus.
Iloka3zarenbHbIE
ypaBHeHus"

Jlorapudm uncna.
CgoiicTBa norapudma

https://resh.edu.ru/subject/lesson/5627/conspect/159320/

https://resh.edu.ru/subject/lesson/5753/conspect/272573/

63

64

65

Jlorapudm yucna.
CsaoiicTBa norapugpma
Jlorapudm umcna.
CsaoiicTBa norapugpma
Jecsatnanabie u

HaTypajbHbIE
Jorapupmbl

https://resh.edu.ru/subject/lesson/5753/conspect/272573/

https://resh.edu.ru/subject/lesson/5753/conspect/272573/

https://resh.edu.ru/subject/lesson/3823/start/198625/

66

JecsaTuanasie u
HaTypaJbHbIE
Jorapupmbl

https://resh.edu.ru/subject/lesson/3823/start/198625/

30



https://resh.edu.ru/subject/lesson/5627/conspect/159320/
https://resh.edu.ru/subject/lesson/5627/conspect/159320/
https://resh.edu.ru/subject/lesson/5753/conspect/272573/
https://resh.edu.ru/subject/lesson/5753/conspect/272573/
https://resh.edu.ru/subject/lesson/5753/conspect/272573/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/

[IpeobpazoBanue https://uchitelya.com/algebra/103055-otkrytyy-urok-
67 BBIPAXKEHHUI, preobrazovaniya-logarifmicheskih-vyrazheniy-11-klass.html
coepKALLINX
aorapudmbl
[IpeobpazoBanue https://uchitelya.com/algebra/103055-otkrytyy-urok-
BBIPAKECHUH, preobrazovaniya-logarifmicheskih-vyrazheniy-11-klass.html
o8 coepKALLINX
JorapudMbl
[IpeobpazoBanue https://uchitelya.com/algebra/103055-otkrytyy-urok-
BBIPAXKEHHI, preobrazovaniya-logarifmicheskih-vyrazheniy-11-klass.html
69 COZEpKAIMNX
J0rapupmbl
Torapudmmcckas https://wwm./.véklass..ru/.p/algeb.ra/l 1—kla.\.ss/loga rifrr.w-
70 (byHKIWs, o8 cBoficTBA 1 pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-
’ logarifmicheskoi-funktcii-i-ee-grafik-9167/re-ec4dece9-1c52-
rpagx 4123-85d-f460c69d83b8
71 g;iiii?;ﬁzggima . https://resh.edu.ru/subject/lesson/3834/conspect/198655/
rpaduk
CHonb30BaHme https://uchitelya.com/algebra/25672-konspekt-uroka-
72 rpaduka GyHKIMK U1 funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-
pellenys ypaBHeRHii pokazatelnyh-uravneniy-10-klass.html
CHonb30BaHme https://uchitelya.com/algebra/25672-konspekt-uroka-
73 rpabuka QyHKIH 1S funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-
pelleHus ypaBHeRHii pokazatelnyh-uravneniy-10-klass.html
74 Jlorapudmuueckue https://resh.edu.ru/subject/lesson/4732/conspect/198841/

ypaBHeHHs. OCHOBHBIE
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METO/Ibl PEIICHUS
JorapupMUUECKUX
ypaBHEHUH

75

Jlorapugmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/Ibl PEILICHUS
JorapupMUUECcKUx
ypaBHEHUH

https://resh.edu.ru/subject/lesson/4732/conspect/198841/

76

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
JorapupMUUEcKux
YpaBHEHUU

https://resh.edu.ru/subject/lesson/4732/conspect/198841/

77

PaBHOCHITBHBIE
MepeXo/Ibl B peLICHUN
norapupMUIECKUX
yYpaBHEHUH

https://urok.1sept.ru/articles/569331

78

PaBHOCHITBHBIE
MepeXO/Ibl B pEUICHUN
JorapuMUIECKUX
ypaBHEHUH

https://urok.1sept.ru/articles/569331

79

KonTtpoabHnas padora
Ne S o reme
"Jlorapugmuyeckas
bynxuus.
Jlorapupmmuueckne
ypaBHeHus"
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Cunyc, KocuHyc,

https://resh.edu.ru/subject/lesson/4735/main/199278/

80 TAHT€HC U KOTaHTeHC
YHUCJIOBOI'O apryMEHTa
CuHyc, KOCHHYC, https://resh.edu.ru/subject/lesson/4735/main/199278/
81 TaHI€HC U KOTAHI'€HC
YHUCIIOBOI'O apIryMEHTa
ApKCHHYC, apKKOCHUHYC https://interneturok.ru/lesson/algebra/11-klass/bzadachi-iz-
82 U apKTaHT'€HC YHUCIIOBOIO egeb/urok-9-obratnye-trigonometricheskie-funktsii-teoriya
apryMeHTa
ApKCHHYC, apKKOCHUHYC https://interneturok.ru/lesson/algebra/11-klass/bzadachi-iz-
83 U apKTaHT€HC YUCIOBOTO egeb/urok-9-obratnye-trigonometricheskie-funktsii-teoriya
aprymeHrTa
Tpuronomerpuueckas https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-
OKPY>KHOCTb, tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski -
84 olpeneeHue 10781/nakhozhdenie-znachenii-sinusa-i-kosinusa-tangensa-i-
TPUTOHOMETPHUUECKUX kotangensa-10880/re-37cee82a-6569-43ec-9dc5-f4dd50a2df83
(yHKIHNA 9HCIOBOTO
aprymeHrTa
Tpuronomerpuueckas https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-
OKPY’KHOCTb, tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski -
85 OmpeeacHue 10781/nakhozhdenie-znachenii-sinusa-i-kosinusa-tangensa-i-
TPUTOHOMETPHUUECKUX kotangensa-10880/re-37cee82a-6569-43ec-9dc5-f4dd50a2df83
(yHKIHNA 9HCIOBOTO
aprymeHra
OCHOBHBIE https://zaochnik-
86 TPUrOHOMETPHHECKHE com.com/spravochnik/matematika/trigonometrija/osnovnye-
dopmysBI trigonometricheskie-formuly/
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https://zaochnik-

OcHOBHEBIE
87 TPUrOHOMETPHHYECKHE com.com/spravochnik/matematika/trigonometrija/osnovnye-

Q)opMyJIbI trigonometricheskie-formuly/

OCHOBHBIC https://zaochnik-
88 TPUrOHOMETPHHYECKHE com.com/spravochnik/matematika/trigonometrija/osnovnye-

Q)opMyJIbI trigonometricheskie-formuly/

OCHOBHBIC https://zaochnik-
89 TPUTOHOMETPHYECKHE com.com/spravochnik/matematika/trigonometrija/osnovnye-

bOpMYITEI trigonometricheskie-formuly/

[IpeoOpazoBanue https://resh.edu.ru/subject/lesson/4324/conspect/199617/
90 TPUTOHOMETPUUECKHUX

BBIPAXCHUI

[IpeobpazoBanue https://resh.edu.ru/subject/lesson/4324/conspect/199617/
91 TPUTOHOMETPHUYECKHIX

BBIPAKECHUI

ITpeobpaszoBanue https://resh.edu.ru/subject/lesson/4324/conspect/199617/
92 TPUTOHOMETPUUECKHUX

BBIPAKECHUI

IIpeobOpaszoBanue https://resh.edu.ru/subject/lesson/4324/conspect/199617/
93 TPUTOHOMETPHUYECKHIX

BBIPAKECHUI

Perienue https://resh.edu.ru/subject/lesson/6320/conspect/200019/
94 TPUTOHOMETPUUECKUX

YpaBHEHUU
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95

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/6320/conspect/200019/

96

Pemenue
TPUTOHOMETPHUUECKHUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/6320/conspect/200019/

97

98

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU U

Pemenue
TPUTOHOMETPUUECKHUX
YPaBHEHHUN

https://resh.edu.ru/subject/lesson/6320/conspect/200019/

https://resh.edu.ru/subject/lesson/6320/conspect/200019/

99

100

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

Pemenne
TPUTOHOMETPUUECKHUX
YPaBHEHUN

https://resh.edu.ru/subject/lesson/6320/conspect/200019/

https://resh.edu.ru/subject/lesson/6320/conspect/200019/

101

KonTtpoabHnas padora
Ne 6 mo Teme
"Tpuronomerpuyeckue
BbIpaKeHUs U
TPUTOHOMeTPHYeCKHe
ypaBHeHus"

102

ITocmenoBaTeIbHOCTH,
CIIOCOOBI 3aMaHus
OCJIEN0BATEILHOCTEMN.

https://urok.1sept.ru/articles/653122

https://urok.1sept.ru/articles/516252
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MeTton maTemaTnueckou
WHYKIIUU

MoHoToHHEIE U

OTpaHUYCHHBIC
http://mathportal.net/
103 [IOCJIEIOBATEIILHOCTH.
Hcropus ananusa
OECKOHEYHO MaJIbIX
104 Apudmernueckas https://resh.edu.ru/
porpeccust
105 I'eomerpuueckas https://resh.edu.ru/
nporpeccus
beckoneuno https://resh.edu.ru/
ObIBaroIIas
106 7 m
reoMeTpuyecKast
nporpeccus
CymMa OecKOHEUHO https://resh.edu.ru/
OBIBAIOIIIEN
107 7 men
F€OMETPUUYECKOU
MIPOTPECCUU
. . https://infourok.ru/prezentaciya-k-uroku-algebry-v-9-klasse-
JIuHeHbIN 1 . T
. linejnyj-i-eksponencialnyj-rost-6559413.html
108 JKCIOHEHIHAIHLHBIA
ocT. Hucio e. Popmyna
p PMY https://resh.edu.ru/subject/lesson/5223/conspect/326716/
CJIOKHBIX TPOIIEHTOB
JInHelHbId 1 https://infourok.ru/prezentaciya-k-uroku-algebry-v-9-klasse-
109 SKCIOHEHIHAJILHEBIN linejnyj-i-eksponencialnyj-rost-6559413.html

poct. Uucno e. Dopmyna
CJIOXHBIX IPOLICHTOB

https://resh.edu.ru/subject/lesson/5223/conspect/326716/
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Hcnonb3oBanue
MPOTPECCUU IS

https://xn--jlahfl.xn--
plai/library/prakticheskoe primenenie progressij 004625.html

110 PEIICHITT peaIbHRIX https://nsportal.ru/shkola/algebra/library/2018/09/24/progressii-
31T HIPHIIAZHOTO pri-reshenii-prikladnyh-zadach
Xapaxkrepa
KonTpoabnas padora
111 .3:{‘9 7 o Teme
IlocsenoBaTenbHOCTH
U nporpeccun’
112 HerepbiBHLIe ¢GbyHKIMK https://urok.1sept.ru/articles/211285
U UX CBOICTBa
Touka pa3psbIBa. https://xn--24-6kcaa2awqgnc8dd.xn--plai/kak-najti-asimptoty-
113 AcumnToTsl rpadukoB funkcii.html
GbyHKIII
CaoticTBa GyHKIUI https://1cov-edu.ru/mat-analiz/nepreryvnost-funktsii/na-
114 HEIPEPBIBHBIX HA otrezke/
OTpE3Ke
CaoticTBa GyHKIUI https://1cov-edu.ru/mat-analiz/nepreryvnost-funktsii/na-
115 HENPEPBIBHBIX HA otrezke/
OTpE3Ke
116 Meroa uHTEpBAJIOB JUIst https://urok.1sept.ru/articles/630859
pEILIEHUs] HEPABEHCTB
117 Meto1 UHTEPBAIOB AJISt https://uchitelya.com/matematika/103462-otkrytyy-urok-
pelueHus HepaBeHCTB reshenie-neravenstv-s-odnoy-peremennoy.html
118 Mertox nHTEPBAIOB HJIst https://infourok.ru/urok algebry v 10 klasse po teme-

PpeUICHNA HCPABCHCTB

417275.htm
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[IpuMeHeHue cBOMCTB

https://resh.edu.ru/

119 HEMPEPLIBHEIX (yHKIMT https://www.yaklass.ru/
JUISL peuieHus 3a1a4
IIpumeHeHue CBOMCTB
120 HepnpepHBHHx byt httpsE//resh.edu.ru/
https://www.yaklass.ru/
JUTSL pelleHus 3a/1a4
121 IlepBas u BTOpas https://mathus.ru/math/der.pdf
POU3BOJIHBIC QYHKIIUU
Ornpenenenue https://resh.edu.ru/subject/lesson/3976/conspect/201103/
122 IIPOU3BOJHOM U €€
F€OMETPUUYECKHI CMBICIT.
Onpenencuue https://resh.edu.ru/subject/lesson/3976/conspect/201103/
123 IIPOU3BOJHOMN U €€
(bu3nIeCKUl CMBICIT.
1oa VpaBHeHHe KacaTenbHOi h::r;iiﬁ{:gi:?rt.ru/articles/mathematic/uravnenie—kasatelno]-k-
K rpaduxy GyHKIIUU gratixu-tunxcll
125 VpaBHeHMe KacaTenbHOIl httrf).s:/{skysrﬁ?rt.ru/articles/mathematic/uravnenie—kasatelno]-k-
K TpaduKy byHKIH grafiku-funkcii
126 IIpownsBoaHbIE https://resh.edu.ru/subject/lesson/6114/conspect/201072/
3JIEMEHTapHBIX (PYHKIIMH
197 [IpounzBoaHbIe https://resh.edu.ru/subject/lesson/6114/conspect/201072/
AJIEMEHTAPHBIX (PYHKIIHA
[TpousBoaHast CyMMBI, https://resh.edu.ru/subject/lesson/3954/conspect/201010/
128 MIPOU3BEICHHUS, YACTHOTO

Y KOMIO3UIMH (PyHKINN
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https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://mathus.ru/math/der.pdf
https://resh.edu.ru/subject/lesson/3976/conspect/201103/
https://resh.edu.ru/subject/lesson/3976/conspect/201103/
https://skysmart.ru/articles/mathematic/uravnenie-kasatelnoj-k-grafiku-funkcii
https://skysmart.ru/articles/mathematic/uravnenie-kasatelnoj-k-grafiku-funkcii
https://skysmart.ru/articles/mathematic/uravnenie-kasatelnoj-k-grafiku-funkcii
https://skysmart.ru/articles/mathematic/uravnenie-kasatelnoj-k-grafiku-funkcii
https://resh.edu.ru/subject/lesson/6114/conspect/201072/
https://resh.edu.ru/subject/lesson/6114/conspect/201072/
https://resh.edu.ru/subject/lesson/3954/conspect/201010/

[IpousBoHas cymmBl,
129 MIPOU3BEICHHUS, YaCTHOTO
1 KOMITO3HMIINH (PYHKITUH

https://resh.edu.ru/subject/lesson/3954/conspect/201010/

[IpousBoaHas cymmBl,
130 IPOM3BEACHUS, YACTHOTO
¥ KOMITO3UINH (DyHKIUN

https://resh.edu.ru/subject/lesson/3954/conspect/201010/

KonTpoabnas padora
131 Ne 8 mo Teme
"IlpousBoanas'
IToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3aIus

132

3HaHui: "YpaBHeHus"

IToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3aIus
3HaHui: "OyHkIMn"

133

HUrorosas

134
KOHTPOJIbHAA padoTa

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

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

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

IToBTOpEHME,
135 00001IeHNE,
cUCTeMaTH3aIus 3HaHWI

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

[ToBTOpEHUE,
136 00001IEHME,

cUCcTeMaTHu3anus 3HaHUHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

https://resh.edu.ru/
https://www.yaklass.ru/
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https://resh.edu.ru/subject/lesson/3954/conspect/201010/
https://resh.edu.ru/subject/lesson/3954/conspect/201010/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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