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HOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Auredpa M Hayajla MaTeMaTHYECKOI'O aHaJIN3a» SBISETCS
OJIHUM M3 HauOoyiee 3HAYMMBIX B IMPOTrpaMME CpEIHEro oOuiero odpa3oBaHus,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0azy AJis
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, & C IPYroi CTOPOHBI, (OpMHUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIUICHUE O0yUYaloluXcsi Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUSI MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro yuyeOHOro Kypca oOydaromiMecs OBIIAJI€BalOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas (QOopMyIHpyeT CBOH
JTOCTHKEHHSI B MATEMaTH4IeCcKoi hopme.

Y4eOHblii Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajdn3a 3aKiabIBacT
OCHOBY Ul YCIIELIIHOTO OBJIAJICHUS 3aKOHAaMHU (U3HUKH, XUMHUH, OWOJIOTHH,
NOHMMAaHUSI OCHOBHBIX TEHJICHIMI Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX HHU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX Ul JalbHEHIIEro oOpa3oBaHUS U B
NOBCE/IHEBHOM XM3HU. B TO ke BpeMmsi oBinajgeHHEe aOCTpPaKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKIUSIMHU aireOpbl M MaTeMaTHYEeCKOro aHallu3a pa3BHUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTH, JOKa3bIBAThH
YTBEPKIICHHUS C TOMOLIBIO MHAYKUUUA U PacCyXAaTh JEAYKTHBHO, UCIIOIb30BATh
00001IIEeHNe W KOHKpPETU3allMlo, abCTparupoBaHWE M aHAIOTHIO, (OpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBILIUICHUE.

B xoxe u3ydyeHusi yuyeOHOro kypca «AinredOpa ¥ Hayajla MaTeMaTHYECKOTO
aHanM3a» OOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHS MPUKIAIHBIX 3a/1ad,
CaMOCTOSATEJIbHOTO MOCTPOEHUSI MaTEMaTUYECKUX MOJENIEH peallbHbIX CHUTYalluH,
UHTEPHpPETAllMd  TOJIyYEHHBIX  PELICHUM, 3HAKOMATCA C  [pUMeEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIpUPOJE, HAyKe M HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITHSMU U UX aBTOPaMHU.

Y4eOHblid Kypc 00NagaeT 3HAYUTEIHHBIM BOCHUTATEIBHBIM IOTCHIIMAIIOM,
KOTOpBIM peanu3yeTcsi Kak 4Yepe3 y4eOHBbI MmaTepuajn, CHnocoOCTBYIONIUN
(OpMUPOBAaHHI0O HAYYHOI'O MMPOBO33PEHMS, TaK W Yepe3 CHeuuduky ydyeOHOH
NESTENIbHOCTH, TpeOYIoWEeH MNpPOJOJDKUTENbHONM  KOHUEHTpAalud BHUMAHMS,
CaMOCTOSTEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJyYEHHBIN
pe3yJibTar.

B ocnoBe wmetoanku oOyueHus anredpe M HayajiaM MaTeMaTHYeCKOTro
aHaJIn3a JEKUT AESITeIbHOCTHBIN NPUHIUI 00yUYESHHUSL.

B crpyktype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOTro
aHaJIM3a» BBIIEJIEHBI CIENYIOUUE COAEepKATEIbHO-METOAUYECKUE TuHUN: «Yucna
U BeIYUCIIeHU», «DyHKINK U rpadukmy, «YpaBHEHUS U HEpaBeHCTBa», «Hagana
MaTE€MaTU4YeCcKoro aHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBbIE



COJIEPIKAaTENbHO-METOANYECKHE JMHUM H3Y4alOTCsl Ha NPOTSHKEHUM JBYX JIET
o0y4yeHMs] Ha ypOBHE CpeAHEro oouiero oOpa3oBaHMs, €CTECTBEHHO JIOTOJIHSASA
JpyT Ipyra U MOCTEIEHHO HACHIIIAsCh HOBBIMH TeMaMH W pa3aenamu. JaHHBIHA
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKMX JUCLMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETpPHS, MAaTEMaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
jgoruka u gapyrue. Ilo mMepe Toro kak oOydwaromuecs OBIIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTHYECKUM alapaToM, Y HUX MOCIEeI0BATEIbHO POPMUpPYETCS U
COBEpLICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTUYECKyI0 MOJENb peaJbHOU
CUTyalluu, IPUMEHATh 3HaHUS, NOJYyYEHHBIE NIPU U3YyYEHUHU Y4eOHOro Kypca, AJis
pELIEHNs] CaMOCTOSITENBHO C(HOPMYIMPOBAHHON MaTEMAaTUYECKOM 3a/1a4yH, a 3aTeEM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpbHO-MeTOAMYECKasT THHUS «YUKclIa W BBIYMCICHUS) 3aBepIacT
(opMupOBaHKE HABBIKOB MCHOJIb30BAaHUS JCUCTBUTEIBHBIX UMCEN, KOTOPOE OBbLIO
HAy4aTo Ha YPOBHE OCHOBHOIO o0miero oopasosanus. Ha ypoBHe cpeanero oouiero
oOpa3oBaHusi 0coboe BHUMaHue yheisieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHATIBHBIX BBIYUCICHHUM, BKIIOYAIOMINX B CE0sl MCMOJB30BAHUE PA3TUYHBIX
dopM 3amucu 4yucia, YMEHHUE JeNaTh MNPUKHUJIKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIE BBIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYarolIMMCsI MHOYKECTBAa HaTypajbHbBIX, IIEJIbIX,
palMoOHaJIbHBIX W JEHCTBUTENBHBIX  YHCEN  JOMOJHAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM H3 O3TUX MHOXECTB pacCMaTpUBAIOTCSA
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M OIEepaluu: JIeJICHHE Haledo,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIEJBbIX YHCEN, OCOOble CBOWCTBA
paIoHaJIBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(hMETHUYECKUE OTepaIuu, a TaKxKe
U3BJICUCHUE KOPHS HATYpaJbHOM CTETMIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIOJB3YEMBIX YHCENl U
3HAKOMCTBY C BO3MO’KHOCTSIMM UX HPUMEHEHUS JUIsl PEIICHUs pazIM4HbIX 3ajad
dbopMupyeTcsi mpeaCTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HAayKHd W €€ PO B
IOCTPOCHUU MOJEJIEN pEealbHOIO0 MHUPA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3AIHSL.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» PEATU3YETCs Ha MPOTSIKEHUH BCETO
oOyueHHsT Ha YPOBHE CpEIHEro ooOIero oOpa3oBaHMs, MOCKOJIbKY B KaKIOM
pasnene IIporpaMMbl NpeayCMOTPEHO pEIIEHHME COOTBETCTBYIOIIMX 3anad. B
pe3ysbrate OOydaroluecss OBJIAJEBAIOT Pa3IMYHBIMM METOAAMM  PELICHMUS
paloOHaIbHBIX, HpPPALMOHATbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUM, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
colepkalux mapameTpbl. llomydeHHblE yMEHHUS LIMPOKO HCIOJIB3YIOTCA IpU
UCCIIEIOBAaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, P PEUICHUH MPHUKIATIHBIX



3a/la4 M 3a]a4 Ha HaXOXKJIeHUE HauOOJbIINX U HAMMEHbIIUX 3HAYECHUN (YHKIIMH.
JlanHasi comeprkatenbHas TMHUS BKITIOYAeT B ceOs Takke (OpPMUPOBAHUE YMEHUIN
BBIMIONHATH  pacuéTel 1o  (Qopmyrnam, mpeoOpa3oBaHus  pPaNUOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUM, & TaKXKe BBIPAXKEHUH,
COJIepKalluX CTENeHu M Jjorapupmel. brarogaps u3yuyeHuUro anreOpanyeckoro
Mareprajia IPOUCXOAWT  JAJbHEWIIEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIIUIEHUSI OOy4Yaromuxcs, (GOPMHUPYIOTCS HABBIKU JETYKTHUBHBIX
paccyxaeHuil, pabOTBl C  CHUMBOJBHBIMH  ¢dopMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npegiaraeT d(QQEKTUBHbIE HHCTPYMEHTBHl JJIsi PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJISJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKA HAYKHU.

ConepxxarenpbHo-MeTOAMYeCKass JHHUA «QDYHKIUH © TpaduKku» TECHO
HeperieTaeTcs ¢ APYTMMH JIMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCIE0BATEIbHOCTh U3YYEHUs MaTepuaiia. M3yyeHnne cTeneHHou,
MOKa3aTEIbHOM, TOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHMA, UX CBOWCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMN IJIS pPEIIeHUs 3a7ad U3 APYTHX YIeOHBIX
IIPEAMETOB U PEaIbHOM KU3HHU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAIU30M,
TaK U C pElIeHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3ToM OonblIoe BHUMAaHHE
yaensiercs: GOpMUpPOBAaHUIO YMEHHUS BbIpakaTh (OpMyJIaMU 3aBUCUMOCTU MEXKITY
pPa3IMYHBIMH BEIUYMHAMHU, HCCIENOBATh MOMY4YCHHbIE (DYHKIMHU, CTPOUTH HX
rpaduku. MaTtepuan 3TOi CoAepKaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
U HaBBIKOB, II03BOJIAIOIIMX BBIPaXKaTb 3aBUCUMOCTH MEXIy BEIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil U cimoBecHoil. Ero usydenwue
CIOCOOCTBYET pA3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
00001IIEHNIO 1 KOHKPETU3aIlUH1, UCTIOIh30BAHUIO aHAIOTHH.

CopepxarenpHas nuHuA «Havana mMareMaTrnyeckoro aHajns3a) IO3BOJISIET
CYILLIECTBEHHO PACIIMPUTH KPYI' KAK MATEMaTUYECKUX, TaK U NPUKIAIHBIX 3a1ad,
JOCTYIIHBIX 00yYaromuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpaduKy CIOXHBIX (DYHKIMA, OMPENEeNiATh WX HAUOONbIIME W HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAH QUIYyp U OOBEMBI TE, HAXOAUTh CKOPOCTH U
YCKOpeHHs IIporeccoB. JlaHHas conepxkKaTeiabHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEIIEH pPEalbHbIX CUTYyallUH,
MIO3BOJIIET HAXOJWTh HAWIYYIIEe pPENIEHWE B MPUKIAAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMATHYECKOTO
aHaJiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMaNbHO-JIOTUYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMH paclO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIJJAIOIINXCS PE3YIbTATaX, TOIYUYECHHBIX B XOJE€ Pa3BUTUSA MAaTEMATUKN KaK HAyKH,
1 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKas: TUHUS «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MaTeMaThyeckoil Joruku. TeopeTuko-
MHOECTBEHHBIE MIPEACTABICHUS MPOHU3BIBAIOT BECHh KYypC MIKOJIBHOW MaTEMAaTHKU
U TIpe/yiaraloT Hambosee YHUBEPCATbHBIA S3BIK, OOBETUHSIONINI BCE pa3nesbl
MaTeMaTUKU M €€ TPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX TMpWIOKEHUd B eauHoe wenoe. [losTomy BaxkHO naTh
BO3MOXKHOCTh OOY4YaroIIeMycCsi TMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MAaTeMaTUKH W UCIIOJIb30BATh €r0 JIJIsi BBIPAXKEHUS CBOMX MBICIIECH.
Jpyrum BaXXHbIM [PU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HaTh
CBOMCTBEHHYI0O €M CTpOroctb OOOCHOBAaHMM U CJIEIOBAHHE OMNpPEACIEHHBIM
npaBWiaM  TMOCTPOCHMSI  JOKa3aTelIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00yJaroluxcsi, IO3BOJSIET UM CTPOUTH CBOM PACCYKIECHUS Ha OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHUSI.

B yueGHOM Kypce «Anrebpa M Hayala MaTeMaTUYECKOTO aHAIHM3a
MPUCYTCTBYIOT OCHOBBI MATEMaTHUYECKOTO MOJEIMPOBAHUS, KOTOPBIE MPU3BAHBI
CcrocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peallbHbIX
CUTyaIlMil, HCCIEOBaHUS AITHUX MOJENIEeH ¢ TOMOIIBI0 amnmapara aireOpsl U
MaTEMaTUYECKOr0 aHajdu3a, WHTEpPIpETAlMU MOJYyYEeHHBIX pe3yJapTaToB. Takue
3aJlaHUA BIUIETEHBI B KAXK]IbII U3 Pa3[eioB MPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCHOJB3YEeTCs IJIsl PeleHUs NpUKIagHbIX 3aaad. [lpu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3ajad  oOydYaroniuecs  pa3BUBAIOT
HAOII0aTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThe,
WCIIOJIB30BaTh  aHAJOTHI0, 0000maTh W KOHKPETH3UPOBATh  IPOOIEMY.
HestenbHOCTh 1O (OPMUPOBAHMIO HABLIKOB PEIICHHS MPUKIAIHBIX 3a7a4
OpraHM3yeTcsl B IpoLecce U3yUeHUs BCEX TEM YUEOHOro Kypca «AnreOpa 1 Hayana
MaTEMaTUYECKOrO aHAJIU3a».

Ha w3yuenme yueOHOro Kypca «AnreOpa W Havaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yucsia v BIYMCIIEHUS

Panmonanpabie uynciaa. OOBIKHOBEHHBIC W JIECATUYHBIC IPOOH, MPOIICHTHI,
OeckoHeuHble Mepuoanydeckue Apoou. I[lpumenenue apoOel U MPOLEHTOB IS
pelIeHUs MPUKIAAHBIX 3a1a4 U3 Pa3JIMYHbIX OTpaciei 3HAaHUU U PeabHOM )KU3HH.

[elicTButenbHble 4ucnaa. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
Apudmernueckne  omepanmuM ¢ JCUCTBUTCIBHBIMA  YHCIaMdA.  MOyib
JEUCTBUTEIHLHOTO YKCIa U ero cBoicTBa. [IpubnmkEHHbIE BHIYUCIICHUS, TIPaBUIIA
OKpYTJICHHUS], IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenbiM nokaszaresiem. bunom Hperotona. Hcenonb3oBaHue
NoAXOAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEI JIS PEIICHUS MPAKTUYECKUX
3a/1a4 U MPEJICTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHpie W HaTypasibHbIC
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M ApKTAaHT'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa M TOXICCTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIEHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U APOOHO-PANMOHATBLHBIX YPaBHEHUN H
HEPABEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWJIEH C ocTraTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kod(pbunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAKEHUHN, COJIEPKAIIUX CTETICHU U KOPHHU.

HppanmonaibHbie ypaBHEHUSL. OcHOBHbBIE METO/IbI penieHus
UppalMoOHaIbHBIX YPaBHCHUH.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUS TOKa3aTeIbHbIX

YpaBHEHUM.

[TpeoOpa3zoBaHue BbIpaXEHUM, COEepKaLUX JOrapu(MBbl.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METOJIbI pereHns
Jorapu(MUYECKUX YPaBHEHHIA.

OCHOBHBIE TPUTOHOMETPUYECKHUE (bopMyIIBI. [IpeoGpa3oBanue

TPUTOHOMCTPHUICCKHUX BBIpa}KGHI/II\/'I. Pemenue TPUTOHOMCTPHUCCKHUX ypaBHGHHﬁ.



Pemenne cucrem JMHENMHBIX YpaBHEHUM. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHuW. Omnpenenurenp MaTpulbl 2X2, €ro TeOMETPUUYECKHA CMBICI U
CBOKWCTBA, BBIUYHCIICHUE €r0 3HAYEHUs, TPUMECHECHUE OINPEACIUTENS I PEIICHUS
CHUCTEMBI JIMHEMHBIX YypaBHEHUU. PelieHune npukiagHbIX 3a7a4 € [OMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne IIOCTPOCHHOM MOJEIUA C
ITOMOIIBIO MATPHI] U ONIPEICIIUTEIICH.

[TocTpoeHne MaTEMaTUYECKUX MOJEJEH PEAbHOM CHUTyalldd C MOMOIIBIO
YPaBHEHHM W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3IMyHBIX 00JacTel HayKu M pealibHOU
KU3HHU.

DOyHkuuu U rpadpuku

Oynkuus, crnocoOsl 3amganus (yHKIUU. B3auMmHO 00paTHbBIe (QYHKIIHH.
Komnosumus ynkumii. ['paduk  ¢GyHKIMH. DIeMeHTapHbIE TpeoOpa3oBaHuUs
rpa@uKoB QyHKIIHIA.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu QyHkiuu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. UETHBIC U HeuéTHBIe GyHKIUH. [lepuoanueckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTU (GYHKIMU. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUs] PYHKIIMU HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTU4yHasi U JApOOHO-TMHEHHAas (QYHKIUH. DJIeMeHTapHOe
UCCJIEJOBaHKUE U TOCTPOCHUE UX I'Pa(PUKOB.

CrenenHas GyHKIHS C HATypaldbHBIM M IENBIM MoKazareneMm. EE€ cBoiicTBa u
rpaduk. CBoiicTBa M TpaduKk KOpHS N-OM CTENeHH Kak (QyHKIMH OOpaTHOM
CTEIIEHU C HATYpaJIbHBIM I1I0KA3aTEIIEM.

[TokazatenbHast u jorapupmuyeckas (yHKIHUU, UX CBOMCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUIN 1715 pEeHICHHs] YPaBHEHHIA.

TpuroHoMmerpuueckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUYECKUX
(GyHKIMIA YUCIOBOTO apryMEHTA.

OyHKIMOHAIIBHBIE 3aBUCUMOCTH B PEAIBHBIX IMPOLECCAX U SBJICHUSX.
['pacduxu peanbHbIX 3aBUCUMOCTEH.

Hayana MaTeMaTHYeCKOro aHajIu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBAaTEIbLHOCTEH. MeTox
MaTeMaTUYECKOU UHAYKIIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIEA0BATEIbHOCTH.
HcTopusi BO3HUKHOBEHHUS MAaTEeMaTHMYECKOIO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernyueckasi 1 TeOMETpHUECKas Mporpeccur. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH M€OMETPUUYECKON
IIPOTrpeCCUU. JIMHENHBIA U 3KCHOHEHIMAIBHBINA POCT. Uncio €. @opmyiia ClI0KHBIX
poLeHTOB. Mcnonb30BaHWE MPOIrPEecCMH JUId  PELICHUS peajbHBbIX 3a1ad
IIPUKJIATHOTO XapaKTepa.



HenpeppiBHble (QyHKIMM W uX cBoicTBa. TOYKM paspbiBa. ACUMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (pyHKIMH HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUS HEPAaBEHCTB. [IprMeHEHHE CBOWCTB HENMPEPBIBHBIX
(GYHKIMHI U1 perieHus 3a1ad.

[TepBast u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIecKuil u
(U3HYECKUIl CMBICT TPOU3BOJAHON. Y paBHEHUE KacaTeabHOU K TpaduKy QyHKIUU.

[IpousBogubie  snmemeHTapHbIX  ¢GyHKkiuil.  [IpoumsBogHast  CyMMBI,
IPOU3BEJECHUS, YACTHOI'O U KOMITO3UIIMK (PYHKIUH.

MHokecTBa U JIOTHUKA

MHoOXecTBO, OllepallMM HaJ MHOXECTBAMU M HX CBOWCTBa. Jlparpammsbl
Oinepa—Benna. [IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHUs pEaJbHBIX MPOLECCOB W SBJICHUM, NPHU PELICHWH 3aJa4 W3 JPyTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHMYECKOTO OOBEKTa, CJEICTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHUS.

11 KIIACC

Yuciia u BbIYMCTICHUS

HarypanbHble u nensie yucna. [I[puMeHeHHe MPU3HAKOB JETUMOCTH LIEJIBIX
yuces, HauOonpiui oOmui aemurens (mamee — HOJl) m HamMenbliee oOiiee
kpaTtHoe (nanee — HOK), octarkoB no moaymto, anropurma EBknnja a1 pemenus
3a]1ay B LENbIX YHCIAX.

KommuiekcHpie 4ymcna. AnreOpandeckas W TPUTOHOMETpHUECKas (POPMBI
3alUCHU KOMIUIEKCHOrO 4ucia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yrcinamMu. M300paxkeHne KOMIUIEKCHBIX YHCENI Ha KOOPAWHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIUTIEKCHBIX YHCEIN JUIS PElIeHUs (PU3HMUECKUX U TECOMETPHUYECKHX 3a/1ad.

YpaBHeHusl 1 HEPaBEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHH W HEPaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OT1Oop  KOpHEHl  TPUTOHOMETPUYECKHMX  yPaBHEHHHA C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PenieHne TpuroHoMEeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKA3aTeJbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIBI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UpPpaAIMOHATIbHBIX, TOKA3aTeIbHBIX U JTOTapU(PMUUECKUX YpaBHEHUI.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMU.



[Ipumenenue  ypaBHEHUH, CHUCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad M3 Pa3IUYHbIX OO0JacTell HayKh U peanbHOU
YKW3HU, HHTEPIPETALNS OJyYEHHBIX PE3YJIbTAaTOB.

DOyHKUMH U TPaPUKH

I'padpux kommosurmu ¢yukuii. ['eomerpudeckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['papuueckne meTonbl pelleHHs YpaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PELLICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH i1 HCCIEIOBAaHUS IPOLECCOB U
3aBHCUMOCTEH, KOTOpBhIE BO3HUKAIOT TMPH PEIICHUWU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

[TpuMeHeHre MpPOU3BOJHON K MCCIIEJOBAHUIO (PYHKIMII HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokaeHue  HamOOdbIIEr0o UM HAUMEHbBIIErOo  3HAYEHUM
HEMPepBHIBHON (QYHKITUN HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIy4dllIerO pEIICHHS B
IIPUKIIAHBIX 3a/adax, Ui ONPEACIICHUS CKOPOCTH M YCKOPEHHsS IIpolecca,
3a1aHHOTO (DOPMYJIIOH WK rpadUuKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QpyHkunid. [IpaBuna HaxoxIeHUs TepBOOOPa3HBIX.

Wurerpan. ['eomeTpuuecknii CMBICII MHTETpaJIa. Brruncnenne
onpenenéHHoro uHrerpana o ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOWAZed MIOCKUX ¢Guryp u
00BEMOB T€OMETPUUECKHX TEll.

[Tpumepsl pemiennit auddepeHunanbHbIX ypaBHEHUN. MarteMaTtuyeckoe
MOJICJIMPOBAaHUE peaJbHBIX IPOLECCOB € MOMOLIBI0 U depeHIaIbHbIX
ypaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHMCKOTO  O0OImecTBa,  NPEACTaBICHHWE O
MaTeMaTHYCCKUX OCHOBaxX (PYHKIIMOHHUPOBAHHUS PaA3IUYHBIX CTPYKTYD, SIBJICHUMH,
poIeAyp TPaKIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBUM C HX
GYHKIUSIMU 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUMCKON TpakHaHCKOW HJIEHTUYHOCTH, YBaXKEHHUS K
MPOIIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTHUYE€CKOW IIKOJIBI,
UCIIOJb30BaHUE OTUX JOCTHKEHUU B JAPYrMX HayKaX, TEXHOJOrusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTW)KECHUW HAyKH U JEATEIIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PELICHHUM, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nvYecKoro BOCIUTAHUSA:

chOpPMHUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYCCKHE 3HAHUS B
HMHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3ndecKas aKTUBHOCTH), (PM3UUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIBLHOM JESITEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYydy, OCO3HAHWE IICHHOCTH TPYAOTIOOWS, HHTEPEC K
pasnuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKCHHSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccud W pealn30BbIBaTh COOCTBEHHBIE >KM3HCHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKUX 3a/l1ady MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rH4eCKOro0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAaHHE BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHON M COIMAIBLHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX MPOOIeM, OpUEHTAITHS
Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pemieHus 3amad B 00JacTh
OKpYXaIoIIEeH Cpe/bl, IUIAHUPOBAHUE TOCTYNKOB M OLIEHKM HX BO3MOYXHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKH KakK c]epbl 4YeloBEYeCKOW MAesATEeIbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBbCKYIO JEATEeIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBIC YHUBEPCAIbHBIC Y4eOHbIC 1eiiCTBUS

ba3oBble Jjoruveckue aeicTeus:

BBISIBJISITh M XAapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKHM MaTEMaTUYECKHX
OOBEKTOB, MOHATUHA, OTHOLICHUN MEXAy MNOHATHSIMH, (POPMYJIUPOBATH
olnpezeNeHus MOHATUH, YCTaHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiIacCU(UKALINY,
OCHOBaHMS 1J1s1 0000IIECHUS U CPaBHEHUSI, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTh M  MPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIE, € AMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKACHUAX, MpeyularaTb KPUTEPUU AJis
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUMI;

JeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMbIE€ U OT MPOTUBHOTI'0), BBICTpaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS 1 BHIBOJIBI;

BEIOWPATh CIOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BapUAHTOB  pEUICHUs, BbIOMpaTh Haumbojee MOAXOMAIMH ¢  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



basoBble ucciaenoBareabcKue 1eMCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMmy,
YCTaHABIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBaTh TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULIMI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHuecKOro 00beKTa, sIBICHNUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SBICHUSIMU, MPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh OOOOLIEHHUSI U BBIBOJBI 10O pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

POrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOILlecca, a TaKKE BbBIABUTATh
IPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanueii:

BBISBJISITh J€OUIUTH MHPOpPMAIUH, JaHHBIX, HEOOXOJUMBIX JJIsl OTBETa Ha
BOIIPOC U ISl pEUIeHUs 3a]1a4H;

BbIOMpaTh MH(DOPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AHAU3UPOBATD,
CUCTEMATU3UPOBaTh U HWHTEPIPETUPOBATh MH(GOPMALMIO PaA3IUYHbIX BHUAOB U
(dopM npeacTaBIeHNUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh TpadUuECcKH;

OLICHUBATh HaJEKHOCTD uH(popmanuu o CaMOCTOSITEJIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbBIE YHHBeEpPCAJIbHbIE YUeOHbIe AeiCTBUS

Oo0menue:

BOCIIPMHUMATh U (OPMYJIUPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBHUIMU M
IesIMA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATh TTOJIYYCHHBIA PE3YJIbTAT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJTaeMOMN TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBaTh HJEH, HalleJEHHbIE Ha ITOMCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHHSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YIbTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTa, UCCIIeOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMarT BBICTYIUICHUS C Y4€TOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEH ayTUTOPHH.



PeryasiTuBHbIE YHHBepCcaJbHbIE Y4eOHbIE qeCTBUSA

Camoopranusanus:

COCTaBJISITH IIAH, AJITOPUTM PEIICHUS 33/1a9d, BRIOUPATh CIIOCOO pEIIeHUs C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATEILHON  pedJeKCHMM KaK  OCO3HAHUS
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB, BIIAJICTh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJISL Tpollecca W pe3yjbTaTa pelieHus
MaTeMaTUYeCKOMN 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TP PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa LIETU U YCIOBUSAM, OOBSICHITH TPUUHUHBI
JOCTIKEHUS I HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OICHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eATEIBLHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAUBUIYaTbLHON
paboThl MpHU pEHIeHUH Y4YeOHBIX 3aJa4y, MPUHUMATH I1I€Jb COBMECTHOM
JeSTEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BUJIbI pabOT, MOrOBapUBATHCS, OOCYX JaTh TMPOIECC M Pe3yJbTar padoThI,
0000111aTs MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPyNMoBBIX ¢opmax paboThl (00CykaeHHUS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» ¥ HHBIE), BBINOJHATH CBOK YacTb pPabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH YWICHAMH KOMAH]IbI, OIICHUBATH
KAaueCcTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

INPEAMETHBIE PE3YJIbTATBI

K xonumy oOydenuss B 10 kiacce oOydaromuiics MOIYYUT CIETYIOIINE
IpeIMEeTHBIC Pe3yJabTaThl MO0 OTAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «AnreOpa U Havyajla MaTEMaTUYECKOIO aHAIN3ay:

Yucisia v BIYMCJICHUSA:

CBOOOZHO OINEpPUPOBATh NOHATHUSMU: PALUOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOYKECTBa
PAlMOHAIIBHBIX U JCHCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTENBHOTO YUCIIA;

OPUMEHATH JpOOM W TPOLEHTHI [JIsl PEIICHUS MPHUKIAIHBIX 3aJad U3
PAa3JIMYHBIX OTPACJIEH 3HAHUM U PEATIbHOU KU3HU;



OPUMEHATH NPUOIMKEHHBIE BHIYUCICHUS, IPABUIIa OKPYTJICHUS], IPUKUJIKY U
OLIEHKY PE€3yJIbTaTa BbIYUCIICHUM;

CcBOOOMHO OMEpUpPOBATh TIOHATHEM: CTEMEHb C IIEJIbIM TOKAa3aTelIeM,
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3alUCH TEHCTBUTENIBHBIX YNCEN JJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHNS JaHHBIX;

cBOOOZHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHHY;

cBOOOHO OTIEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHAIBHBIM TTOKa3aTelIeM;

CBOOOZHO OINEpPUPOBaTh MOHATUSAMU: JIOrapudM UHCIa, JECATHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBbL;

CBOOOZHO OMEPUPOBATh MOHITHSIMH: CHHYC, KOCHMHYC, TAHT€HC, KOTAHTECHC
YUCJIOBOTO apTyMEHTA;

ONEPUPOBATh MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPAaBEHCTBA:

cBOOOZHO OMEpUPOBATH MOHITHSIMH: TOXKAECTBO, YpaBHECHHE, HEPABEHCTBO,
PAaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPA3IMYHbIE METOJbl PEIICHHS pPALMOHAIBHBIX U JApOOHO-
pPAlMOHAJIBHBIX YPaBHEHUH, IPUMEHATH METOJ HWHTEPBAIOB Ul PELICHUS
HEPABEHCTB;

CcBOOOMHO OIEpPUPOBATh MOHATHUSAMHU: MHOTOUYICH OT OJHOW TEPEeMEHHOM,
MHOTOWIEH C IeabIMU KOo3((PHUIMEeHTaMi, KOPHH MHOTOWIECHA, MPUMEHSThH
JIEJICHUE MHOTOYJIEHA Ha MHOT'OWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
IUIs PELIeHUs 3a/1a4;

cBOOOMHO OMEpUpOBaTh MOHATUSAMH: CHUCTEMa JIMHEWHBIX YpaBHEHHH,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TIeOMETPUYECKHUH CMBICII,
UCIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JuIsl BBIYUCIECHUS €r0 3HAa4YCHUS,
IIPUMEHATh ONPENCIIUTENIA JUId pPELIEHUs CUCTEMbl JIMHEHWHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOIIBI) CUCTEMbI JJUHEWHBIX YPaBHEHUM,
MCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpPULl U ONPENEIIUTEIICH,
WHTEPIIPETUPOBATH MTOJTYYECHHBIN pPE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUII € KOpHSAMH [UIsl IpeoOpa3oBaHUsA
BBIPAKCHU;

BBIIIOJIHATH IMPE0OPA30BAHMS YHCIOBBIX BBIPAKEHUH, COJEPIKALINUX CTEIIEHH C
palMOHAIIBHBIM [TOKA3aTEEM;

UCII0JIb30BaTh CBOMCTBA aorapumoB TUISL npeoOpa3oBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH;



CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppalOHANbHBIC, MOKAa3aTelbHbIE U
JorapuMuyecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TIOMOIIbIO PABHOCUIIBHBIX
MIEPEX0/I0B HJI OCYIIECTBIISIS IPOBEPKY KOPHE;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI I TPeoOpa3OBaHus
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOMHO OMNEpUpPOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HeoOXoAumble (GOpPMyNbl ISl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKUX YPaBHCHUM;

MOJICJIMPOBAaTh peajbHbIE CHUTyalldd Ha S3bIKE alureOpbl, COCTaBIATh
BBIDAKEHMSI, YpPAaBHEHHS, HEPAaBEHCTBA IO YCJIOBHUIO 3aJadd, MCCIEIOBATh
MIOCTPOCHHBIE MOJIETTU C UCIIOJIb30BAHUEM armapara ainreOpsi.

@OyHkuuu ¥ rpapuku:

cBOOOHO OTMEpUPOBATH MOHATHAME: (YHKIHS, CIOCOOBI 3aAaHus (PYHKITHH,
B3aMMHO OOparHble (QYHKIUK, KoMmmo3uius GyHKUMA, Tpadux QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBanus rpadukoB PyHKITUI;

CBOOOZHO OIMEPUPOBATH MOHSTUSIMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HaYeHUH PyHKIMU, HYTU (YHKIHH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO ONEpUPOBATh MOHATHUSAMHU: YETHBIE M HEYETHBIE (PYHKIIUH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HAWOOJbIIEE U HaUMEHbIIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

CcBOOOJHO OTEPUPOBATH MOHATUAMM: CTENEHHAs (YHKIUS C HATYPaJTbHBIM U
HelbIM ToKa3areneM, rpaguk CTeneHHOW (YHKIMH C HATypaJIbHBIM M IIEIbIM
nokaszaresneM, rpauk KOpHs n-oil CTeNeHHW Kak (PyHKIHMHM OOpaTHOW CTENEHHU ¢
HaTYpaJIbHBIM ITOKa3aTelNeM;

OTIEpUPOBATh TOHATUAMU: JUHEHHAs, KBaJpaTU4YHAs U IpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPaPHUKOB;

CBOOOJITHO OIEPUPOBATH MOHATUAMHU: IOKa3aTeldbHas W Jorapudmuueckas
(GyHKIIMM, UX CBOWCTBA M TpadUKH, HCIONB30BaTh MX TpaduKH OIS PEIICHUS
YPaBHEHH;

CcBOOOMHO OMEpUpPOBaTh MOHATUSAMH: TPUTOHOMETPUUYECKAST OKPY>KHOCTD,
ornpezeeHue TPUTOHOMETPUUECKHUX (DYHKIIUI YUCIOBOIO apryMEHTa;

UCIONb30BaTh TIpaduku GYHKOUH JUId  HMCCIEAOBAaHUSA IPOLIECCOB U
3aBHCUMOCTEH MpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaibHOU
KHU3HU, BBIpXaTh (HOpPMyJIaMi 3aBUCUMOCTH MEXKy BETUIMHAMU;

Havaysia MaTeMaTH4eCKOro aHaJIN3a:

CBOOOZHO ONEpUpOBAaTh MOHATUAMU: apuPMeTHUecKas U TeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yObIBalOIasi T€OMETpUYECKasi MPOTrPeCcCHsl, TMHEWHbIN U



HKCIIOHEHITUATBLHBIN POCT, OpMya CIOXKHBIX MPOIEHTOB, UMETh MPE/ICTABIICHUE
0 KOHCTAaHTE;

UCTIONB30BaTh MPOTPECCUU I PEIICHUs pEealbHbIX 3a/Jad MPUKIIATHOTO
XapakTepa;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHUs
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEIOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXACHHUS MaTeMaTHYeCKOr0 aHajh3a Kak aHajan3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OINEpPUPOBATH TMOHSTHSAMHU: HEMpepbIBHbIE (GYHKIHUHU, TOYKHU
paspsbiBa rpaduka GyHKIUHA, ACUMIITOTHI rpaduka QyHKIUY;

CBOOOJTHO OIEpUPOBATh TOHATHEM: (YHKIHS, HEMpEephIBHAS Ha OTPE3KE,
MIPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUHN JJI PEIICHUS 3a71a4;

CBOOOJTHO OIEPUPOBATh TOHATHSAMHU: TIepBas W BTOpas TMPOW3BOJHBIE
dbyHKIMH, KacaTelbHas K rpaduky QyHKIUY;

BBIYHCIIATH MTPOU3BOAHBIC CYMMBbI, TIPOU3BEICHUS, YACTHOTO M KOMIIO3UIIUU
IBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHH;

UCIIOJIb30BaTh TF€OMETPUYECKUI M (DU3MYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3a1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpOBaTh MOHATHUSMHU:  MHOXECTBO, OIEpallud  HaJ
MHO>XECTBaMU;

WCITIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar sl OMMCaHUs PeaTbHBIX
MIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJITHO OIEPUPOBATH TOHATUSIMH: OIPECICHHE, TEeopeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MaTEMATHYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABCHCTBA.

K xoniy ob0yuenuss B 11 kusacce oOydYarouuiics MOJMYYUT CIETYIONTUE
MpPEeMETHBIC PE3yJIbTaThl MO0 OTACIBbHBIM T€MaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOr0 aHATN3a:

Yucjia v BBIYUCICHHS:

cBOOOMHO ONEpUpOBATh TMOHATUSAMHU: HATypaJbHOE H II€JI0E YHCIIO,
MHOKECTBA HATypaJIbHBIX M IEJIBbIX YUCEN, MCIOJb30BaTh MPHU3HAKU JCIUMOCTU
nensix yuceda, HOJ[ u HOK nHatypanbHbIX uncen I peuieHus 3a1a4, TpUMEHSITh
anroputm EBkina;

CBOOOZHO OMNEpPHpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3aMUChIBAThH
HATypaJbHbIC YKCIIa B PA3IMYHBIX MIO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH MMOHATUSIMH: KOMIUIEKCHOE YHUCIO U MHOMXECTBO
KOMILJIEKCHBIX YHWCEJI, MPEJCTaBIATh KOMIUIEKCHBIE YHClia B airedpandecko u



TPUTOHOMETPUUYECKOH (hopMe, BBIMOJIHATh apu(pMETHUECKHE ONEepaly ¢ HUMU U
n300paxath Ha KOOPAMHATHOM IIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO ONEPUPOBATH MOHATHUSAMU: HppalMOHANbHbIE, MOKA3aTelbHbIE U
jgorapu(MUYECKUE HEpPABEHCTBA, HAXOAUTb UX PEIICHUS C  IOMOIIbIO
PaBHOCWIBHBIX IIEPEXOJIOB;

OCYIIECTBIISATh OTOOp KOpPHEH TMpU pEmICHUH TPUTOHOMETPUUIECKOTO
YPaBHEHHUS;

CBOOOZHO ONEpUPOBaTh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAumble (GOpPMyJNbl  JUIsl  PEIIEHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOHO ONEPHPOBATH MOHSATUSIMHU: CHCTEMa M COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALIMOHAIBHBIX, ITI0KA3aTEIbHbIX U
Jgorapu()MUUYECKUX YPAaBHEHUH U HEPABEHCTB;

pemarb palMOHAIIBHBIE, VppalMoOHaIbHBIE, ITOKA3aTEIIbHEBIE,
jgorapuMuyeckue ¥ TPUTOHOMETPHUYECKHE YpaBHEHUS H  HEPaBEHCTBA,
COZepIKaIME MOIYJIM U IIapaMeTphl;

IPUMEHATH TpauuecKue METObI JUIsl PEIICHUsI YPaBHEHUI U HEPABEHCTB, a
TaKXKe 3a/1a4 C IapaMeTpaMy;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTAaBIATh
BBIPDAXXCHUS, YPAaBHECHHUS, HEPABEHCTBA M HMX CHCTEMBbI MO YCIOBHIO 3a/a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM ammapara anreOpsl,
VHTEPIIPETUPOBATH I1I0JyYEHHBIN pPE3yJIbTAT.

@Oyukuuu ¥ rpapuku:

CTpOUTHh TpaduKN KOMMO3UIMH (YHKIUHA C TIOMOMIBIO 3JIEMEHTApHOTO
UCCJIEJIOBAHMSI U CBOIMCTB KOMITO3UIIUU JABYX (PYHKIIHIA;

CTPOUTb TI'E€OMETPUYECKHE 00pa3bl YypaBHEHHHI M  HEpPaBEHCTB HA
KOOPJMHATHOM TIOCKOCTH;

CBOOOMHO OMEpPUPOBATH TMOHATUAMH: TpPaQUKHA TPUTOHOMETPUUECKUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHUPOBAHMUS M HCCIEIOBAaHUS pEalIbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCTIOJb30BaTh MPOU3BOIHYIO JUISl UCCIIEIOBaHUS (DYHKIIMU HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIee 3HAaU€HUsI (PYHKIIMM HENPEPHIBHON HA
OTpE3KE;



UCIIOJIb30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4IlErO PELICHUS B
NPUKIAIHBIX, B TOM 4YHUCJIE€ COLMAIBbHO-d)KOHOMHUYECKUX, 3ajadax, JJs
ONpeNeeHUs] CKOPOCTH M YCKOpPEHHUs Ipollecca, 3aJaHHOro (GopMmysaol Hiu
rpadukom;

CBOOOJTHO ONEPUPOBATHh TMOHATHSIMHU: TIEPBOOOpa3Hasi, OIpeAeIEHHbIN
WHTETPaJl, HAXOAWTHh IEPBOOOpA3HBIC JJIEMEHTAPHBIX (QYHKIIUHA W BBIYHUCIATH
uHTerpai no Gpopmyne Herotona-Jleitoauma;

HaXOJUTh TUIOLIAIU TJIOCKUX (DUTYP U OOBEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHHE O MATEMATHYECKOM MOJICJIMPOBAHUM HaA TPUMEPE
coctaBiieHus nudhepeHITMaTbHBIX YPABHCHHUI;

pemath NPUKIAIHBIE 3a7a4d, B TOM YHCIE COLMATbHO-3KOHOMUYECKOTO U
(U3HYECKOro Xxapakrepa, CpeJICTBaMH MaTEMAaTHYECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo 4acoB

HanmeHoBaHue pa3iesioB U TEM

JyekTpoHHbIE (HU(POBBIE) 00pa3oBaTelbHbIE

Ne i/ KonTpoibHbIe
MPOrpaMMbI Bcero pecypchl
padoThI
MHOK€eCTBO IEMUCTBUTENBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHHUS U 4 1 bubmmoreka LIOP
HepaBeHCTBA. CHCTEMbI IMHEHHBIX https://resh.edu.ru/subject/lesson/4730/start/149073/
ypaBHEHUH

) @Oynkiun u rpapuku. CreneHHas QyHKIHS 12 | bu6mmoreka LIOP

C LIEJIBIM [T0Ka3aTeIeM https://resh.edu.ru/subject/lesson/5175/start/326685/

3 ApudmeTndeckuii KOpeHb N-0l CTEIICHHU. 15 1 bubnmnoreka LIOP

WppanmonanbHble ypaBHEHUS https://resh.edu.ru/subject/lesson/5498/start/272542/
4 [TokazarenpHas Qpynkuus. [lokazarenbHbie 10 1 bu6nunoreka LIOP

ypaBHEHUS https://resh.edu.ru/subject/lesson/5627/start/159321/
5 Jlorapudmuueckas GyHKIHA. 18 | bubnmnoreka LIOP

Jlorapudmuueckue ypaBHeHUS https://resh.edu.ru/subject/lesson/3834/start/198687/
6 Tpuronomerpruyeckue BoIpaxKeHUS U 2 | bu6mmoreka LIOP

YpaBHEHUS https://resh.edu.ru/subject/lesson/6111/start/

7 [TocnenoBaTeabHOCTH U POTPECCUU 10 1 bubamoreia LIOP .
https://resh.edu.ru/subject/lesson/5223/start/326717/
bubmoreka [IOP

8 Henpepeiziie dyniuni. Tponssoanas 20 ! https://resh.edu.ru/subject/lesson/4923/start/200980/

9 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS 5

3HaHui. PezepB
OBILIEE KOJIMYECTBO YACOB I10 136 8



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/6111/start/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/4923/start/200980/

[TPOT'PAMME




11 KIIACC

KosmnvecTBo yacoB
Ne HaumeHoBaHue pa3/ieioB U TeM JyekTpoHHbIe (HU(POBBIE) 00pa3oBaTelbHbIE
KonTpoabHbI
n/n NMPOrpaMMbl Beero pecypchl
e padoThl
1 HccnenoBanue GyHKIHA ¢ TOMOIIIBIO 2 1
MIPOU3BOJIHOMN
2 [TepBooOpasnas u uHTErpa 12 1 Bubmorexa LIOP
P P P https://resh.edu.ru/subject/lesson/4163/start/39116/
['paduku TPUTOHOMETPHUUECKUX (PYHKITHIA. bubnmnoreka LIOP
3 14 1 .
TpuronomeTprdeckue HEpaBEHCTBA https://resh.edu.ru/subject/lesson/6111/start/
4 WppannonanibHble, noka3aTeabHble U 24 1 bu6mmoteka LIOP
JorapupMUUECKUe HEPABEHCTBA https://resh.edu.ru/subject/lesson/3834/start/198687/
bubmmorexa [IOP
5 K 10 1 )
OMIVICKCHDIC AHeta https://resh.edu.ru/subject/lesson/4115/start/149105/
6 Harypasnbnble u nensie yucna 10 1
CucreMsbl paliioHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeJIbHBIX U JIOTApU(PMUISCKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06001IeHUE, CUCTEMAaTH3AIUS 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 136 10
I[TPOT'PAMME



https://resh.edu.ru/subject/lesson/4163/start/39116/
https://resh.edu.ru/subject/lesson/6111/start/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4115/start/149105/

ITOYPOYHOE INTAHUPOBAHUME

10 KUIIACC
KoimnuecTBo yacoB
Ne i/m Tema ypoka KoHTpOJILHBI JonmosnuTtenbHast uHGOpMAUSA
Beero e paboThI
| MHOXxecCTBO, OIepauuu HaJ MHOKECTBAMU | bubnunoreka [IOP
U UX CBOWCTBa https://resh.edu.ru/subject/lesson/4726/start/198194/
2 Huarpammesl Ditniepa-Benna 1
3 [IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO |
anmnapara s pelieHus 3a1a4
Panmonaneueie uncna. OOBIKHOBEHHBIC U
4 JIeCATUYHBIE APOOH, IPOLICHTEHI, 1
OecKOHEUYHBIE IEPUOINUECKUE IPOOH
Panmonaneueie yncna. OObIKHOBEHHBIC U
5 JeCATUYHbIE APOOH, IPOLICHTEHI, 1
OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
6 [Ipumenenue qpobeii 1 TPOLEHTOB IS 1
pelieHust NpUKIAAHBIX 33124
. [Tpumenenue apobeit U MPOIEHTOB AJIs |
peLIeHUs IPUKIAJIHbIX 3a7a4
2 JleicTBuTenpHbIe yncia. PanponaabHbie U 1 bubnuorexa [IOP
HUPPALMOHAIILHBIE YHCIIa https://resh.edu.ru/subject/lesson/4730/start/149073/
9 ApudmeTnueckre oneparuu c 1
JEHCTBUTEILHBIMU YHCIIAMU
10 Mopynp JEMCTBATEIBHOTO YHCIIA U €r0 1

CBOUCTBA



https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4730/start/149073/

11

[IpubnmxEHHbIE BBIYUCIIEHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUIKA U OLICHKA
pe3ynbTaTa BEIYUCICHUN

12

OcHOBHBIE MCTOABI pCIICHUS LCIIbIX U
JIpOOHO-pallMOHATBHBIX YPABHEHUH H
HEPABEHCTB

13

OcHOBHBIE MCTOABI pCICHUS LCIIbIX U
IpOOHO-pallMOHATBHBIX YPABHEHUH H
HEPABEHCTB

14

MHorowieHsl OT OJJHON MTEPEMEHHOM.
Jlenenne MHOTO4YJICHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

bubnuorexa [IOP
https://resh.edu.ru/subject/lesson/5298/start/326969/

15

Pemenue cucrem JTMHEHHBIX YpaBHEHUN

16

Pewrenne cucreM IMHENHBIX YpaBHEHUN

17

MHoOTOo4JICHBI C IeNTBIMEA KO3 pHUIIHeHTaMU.
Teopema Buera

18

Marpuna cucreMsl JMHEWHBIX YPaBHEHUN.
Onpenenurenb MaTPUIBI 2X2, €ro
reOMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYMCIICHHE €0 3HAUCHUS

19

Onpenenuresb MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT M CBOMCTBA;
BBIUHCIIEHHE €0 3HAUCHUS

20

[IpumeHeHue onpeaeauTens Jis pereHus
CHCTEMBI JINHENHBIX YPABHEHUN

21

Pemenne npukiiagHeIxX 3a/1a4 ¢ HOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

22

Pemenne MPUKJIAAHBIX 3a1a4 C ITIOMOIIBIO



https://resh.edu.ru/subject/lesson/5298/start/326969/

CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemenue MNPUKIAAHBIX 3a/1a4 C IIOMOIIbIO
CHCTEMBI JINHCHHBIX ypaBHCHI/Iﬁ

24

KoHnTtponbnas padora Nel mo teme

"PaI_II/IOHaJ'ILHBIC YpaBHCHUS U HCPABCHCTBA.

Cucrempl TMHEVHBIX ypaBHEHUN"

25

OyHKIMS, CIOCOOBI 3aJaHUs (PYHKITUH.
B3aumHo oOpaTHbIe GYHKITUH.
Komnoszumms GpyHkimii

bu6mmorexa [IOP
https://resh.edu.ru/subject/lesson/5175/start/326685/

26

I'paduk pyHkmu. DneMeHTapHbIe
npeoOpa3oBaHus rpaduKoB GYHKINI

27

O6nacth ornpeiesieHust © MHOYKECTBO
3Ha4eHud pyHkunu. Hymu yHKImm.
[TpomexxyTKH 3HAK MOCTOSTHCTBA

28

YérHble 1 HeUETHBIC (PYHKIINH.
[lepuonnyeckue pynkumu. [IpomexyTku
MOHOTOHHOCTH (D)YHKIIHU

29

MaxkcuMyMbl U MUHUMYMBI (DyHKIUH.
Haubosnbiiee u HaumeHbllee 3HAYCHHUE
(GYHKLNU Ha IPOMEKYTKE

30

Jlunelinas, kBaapaTuyHas U ApOOHO-
TuHelHas QyHKIUN

bubnuorexa [IOP
https://resh.edu.ru/subject/lesson/5175/start/326685/

31

DJIeMEHTapHOE HCCIIEIOBAaHUE U
MIOCTPOCHHE TPAPHUKOB ATHX QYHKIIUI

32

DJIeMEHTapHOE HCCIIEIOBAaHUE U
MIOCTPOCHHE TPAPHUKOB ATHX PYHKIUI

33

CreneHsb ¢ 1eI6IM ITOKa3aTeaeM. buaom
Hrrotona



https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/

34

CreneHs ¢ IeJILIM II0Ka3aTeneM. buoom
Hrrotona

35

Crenennast GyHKIUS C HATYPAILHBIM U
eabIM ITokKa3zareneM. EE cBoiicTBa U

rpadux

36

KoHnTtponbnas padora Ne2 mo teme
"CrenenHas ¢pynkuus. E€ coiicTBa n
rpaduk"

37

ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETEeHH U €ro CBOWCTBA

bubnuorexa [IOP
https://resh.edu.ru/subject/lesson/5498/start/272542/

38

ApudpmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U ero cBOiicTBa

39

[IpeoOpazoBaHus YMCIOBBIX BHIPAKCHUH,
COZEPKAIIMX CTENIEHU U KOPHHU

40

[IpeobpazoBaHus YMCIOBBIX BHIPAKCHUH,
COZEpPKAIIMX CTETIEHU U KOPHHU

41

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIep>KalINX CTENeHH U KOPHU

42

Wppaunonanbhble ypaBHeHUs.. OCHOBHbIE
METO/IbI PEIICHNS UPPALMOHAIBHBIX
yYpaBHEHUU

bu6mmoreka [IOP
https://resh.edu.ru/subject/lesson/5569/start/159263/

43

Wppaunonanbuble ypaBHeHUs.. OCHOBHbIE
MCTO/JbI pCHICHUA UPPAalOHAIbLHBIX
ypaBHEHU I

44

Wppaunonanbuble ypaBHeHUsl. OCHOBHbIE
MCTOJbI pCHICHUA UPPAlOHAJIBHBIX
ypaBHEHUI

45

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5569/start/159263/

UPPALMOHAIIBHBIX YPAaBHEHUN

PaBHOCHIBHBIE Mnepexoabl B pCIICHUHN

46 UPPALMOHATILHBIX YPABHEHHM
47 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATILHBIX YPABHEHHM
43 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUHN
UPPALMOHATILHBIX YpaBHEHUHN
CoiicTBa u rpaduk KOpHS N-0if CTETIEHU
49 KakK (YHKIIMH OOpAaTHOU CTEIEHHU C
HaTypaJbHBIM MOKa3aTeIeM
CaoticTBa U rpaduK KOpHS N-Oi CTENEeHU
50 KaK QyHKIHH 0OpaTHOU CTETICHH C
HaTypaJbHBIM MOKa3aTeIeM
KoHnTtponbhas padora Ne3 mo teme
51 "CpolicTBa U rpaduK KOpHs N-Oi CTEIECHH.
HppauronanbHble ypaBHEHHS"
5 CreneHs ¢ paliioHaIbHBIM MTOKa3aTeNeM U bubnnoreka LIOP
e€ cBolicTBa https://resh.edu.ru/subject/lesson/4729/start/159013/
53 CreneHb ¢ palioOHAIBHBIM MOKa3aTeIeM U
€€ CBOMCTBA
54 [Noxa3zatenpHast GpyHKIMS, €€ CBOMCTBA U bubnunoreka [IOP
rpaduk https://resh.edu.ru/subject/lesson/4731/start/159352/
55 Hcnons3oBanue rpaduka GyHKIUU OIS
peuieHusl ypaBHEHU I
56 Hcnons3oBanue rpaduka GyHKIUU OIS
pelieHus: ypaBHEHU I
57 [lokazarenbHble ypaBHEeHUsI. OCHOBHbIE



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4731/start/159352/

MCTOJbI pCHICHUA MMOKA3aTCIIbHBIX
ypaBHEHUI

ITokazaTennHbIC YpaBHCHU. OcCHOBHBIE

58 METO/Ibl PEIICHUSI TOKa3aTeIbHbIX
ypaBHEHU I
[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE
59 METO/IbI PEIICHUs TTOKa3aTeIbHBIX
yYpaBHEHUU
[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE
60 METO/IbI PEIIEHUs TOKa3aTeIbHbIX
yYpaBHEHUU
KoHnTtponbhas padora Ne4 o teme
61 "TTokazarenbHas pynkuus. [lokazarenbHbie
ypaBHeHuUs"
. bu6nuorexa LIOP
62 Jlorapuu wmcna. Croficrsa norapupua https://resh.edu.ru/subject/lesson/5753/start/272574/
63 Jlorapudm uncna. CBoiicTBa Jorapudpma
64 JlecsTuuHble U HATYpaJibHbIE TOTapU(PMbI
65 JlecATUYHbIE U HATYypaAJIbHBIC JTOTAPHUPMBI
66 [Ipeo6pa3oBanue BbIpaxeHUH,
COJZIepIKALIHX JIOTapU(PMBI
67 [IpeoOpa3zoBaHue BhIpaKEHUH,
coJieprKalux jJorapudmol
68 [IpeoOpa3zoBaHue BEIpaKEHUH,
coJieprKalux jJorapudmol
69 [Ipeo6pa3oBanue BbIpaxeHUH,

COJZIepIKALIHX JIOTapU(PMBI



https://resh.edu.ru/subject/lesson/5753/start/272574/

Jlorapudmmueckas pyHKIus, € CBOWCTBA

70
U rpaduk
71 Jlorapudmmueckas pyHKIus, € CBOWCTBA
U rpaduk
7 Hcnonb3oBanue rpapuka GyHKIUN AJIs
peleHus ypaBHeHUH
7 Hcnonb3oBanue rpaduka GyHKIUN A5
peleHus ypaBHeHUH
5 Jlorapugmmueckue ypaBHeHust. OCHOBHBIC BuGmorexa LIOP
MICTORB P ?meHI/m morapugmiiecKux https://resh.edu.ru/subject/lesson/4732/start/
ypaBHEHUU
Jlorapudmuueckue ypaBHeHust. OCHOBHBIC
75 METO/Ibl PEILIEHUS JIOrapu(PMUIECKUX
ypaBHEHU I
Jlorapugmmueckue ypaBHeHust. OCHOBHBIC
76 METO/Ibl PEILIEHUS JIOrapu(PMUIECKUX
ypaBHEHU I
77 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUN
JOrapu(pMHUUECKUX YpaBHEHUI
73 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUN
JOrapu(pMHUUECKUX YpaBHEHUI
KonTtponpsHas padora Ne5 mo reme
79 "Jlorapudmuyeckast pyHKITHS.
Jlorapugmmuueckue ypaBHeHHS"
20 Cunyc, KOCHHYC, TAHT€HC U KOTAHTE€HC bubnuorexa LIOP
YHCJIOBOT'O apryMeHTa https://resh.edu.ru/subject/lesson/6019/start/
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC

YUCJIOBOI'O apryMmeHTa



https://resh.edu.ru/subject/lesson/4732/start/
https://resh.edu.ru/subject/lesson/6019/start/

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82 1
YHCJIOBOT'O apryMeHTa
23 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC |
YHCJIOBOT'O apryMeHTa
TpuronomeTrpuyeckasi OKpy>KHOCTb,
84 OnpeaeiCHue TPUTOHOMETPUYECKHUX 1
(GbyHKIMI YUCIOBOTO apryMeHTa
TpuronomeTrpuyeckasi OKpy>KHOCTb,
85 orpezeNieHue TPUTOHOMETPHUIECKHIX 1
(byHKIMI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
90 [Ipeobpa3oBanue TPUTrOHOMETPUUECKUX 1 bubnuoreka [IOP
BBIpaXEHUI https://resh.edu.ru/subject/lesson/4324/start/199618/
o1 Hpeo6pa3ovBaHHe TPUTOHOMETPHYECKHUX 1
BBIpXCHUI
9 Hpeo6pasouBaHHe TPUTOHOMETPUUECKHUX |
BBIpaXCHUI
93 Hpeo6pasouBaHHe TPUTOHOMETPUUECKHUX |
BBIpaXEHUI
94 Peuienne TpuroHoMeTprUUECKUX YpaBHEHHM 1 Brbmmorexa OP .
https://resh.edu.ru/subject/lesson/63 14/start/199928/
95 Pemenue TpuroHoMETpUYECKUX YpaBHEHU N 1
96 Pemenne TpuroHoMeTpruUECKUX ypaBHEHUN 1
97 Pemenue TpuroHOMETpUYECKUX YpaBHEHU I 1



https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/6314/start/199928/

98

Pemenne TpuroHOMETpUYECKUX YPaBHEHUM

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN

100 PeuieHne TpuroHoMeTprUUECKUX YpaBHEHHM
KonTtponpsHas pabora Ne6 mo reme

101 "TpUrOHOMETPUYECKNE BBIPAKEHUS U
TPUTOHOMETPHUUYECKHE ypaBHEHUS"
[TocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUs

102 nociueaoBarenbHocTel. MeTon
MaTeMaTUYeCKOU WHIyKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocjeaoBaTeabHOCTH. MicTopus aHanuza
0ECKOHEYHO MaJIbIX

104 Apudmerrueckas mporpeccus

105 I'eomerprueckas nporpeccust

106 beckoneyHo yObIBaroasi reoMeTpuIecKas
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
FeOMETPHUECKON MPOTPECCHH

108 JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMyna ClI0KHBIX TPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMyra ClI0KHBIX TPOLEHTOB

110 Hcnonb30Banne nporpeccuu s peieHus
peaJIbHBIX 3aJ1a4 NPUKJIAJHOIO0 XapaKTepa

11 KoHnTtponbhas padora Ne7 mo teme
"[TocnenoBaTebHOCTH U TIporpeccuu’”

112 HenpeppiBHble QyHKIIMN U X CBOWCTBA bubnunoreka [IOP




https://resh.edu.ru/subject/lesson/6112/start/

113

Touka pa3pbiBa. ACUMITOTHI I'pa)UKOB
byHKIMI

114

CaoticTBa (hyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115

CaoiicTBa (DyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116

Meto MHTEPBAJIOB JJISI PEILICHUS
HEpPABEHCTB

117

Meton HHTCPBAJIOB JJIA PCIHICHUA
HCPAaBCHCTB

118

Meton HHTCPBAJIOB JJIA PCIHICHUA
HCPABCHCTB

119

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKUMMA 715 pelieHus 3a1a4

120

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKUMMA 715 pelieHus 3a1a4

121

[lepBast u BTOpas Mpou3BOIHbIE (PYHKIUN

122

Omnpenenenue, TeOMETPUIECKUI CMbICI
IIPOU3BOJHOU

bu6mmorexa [IOP
https://resh.edu.ru/subject/lesson/4923/start/200980/

123

Onpenenenue, GU3NYECKUN CMBICIT
IIPOU3BOJHOU

124

YpaBHeHHE KacaTelnbHOU K rpaduKy
byHKIUMA

125

YpaBHeHHEe KacaTelbHOU K rpaduKy
byHKIIUN

126

[Ipou3BoHbIE AIIEMEHTAPHBIX (QYHKIUN



https://resh.edu.ru/subject/lesson/6112/start/
https://resh.edu.ru/subject/lesson/4923/start/200980/

127 [Ipou3sBoHBIC ATIEMEHTAPHBIX (PYHKINI 1

128 [TpousBogHAst CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITHIA

129 [TpousBogHAst CyMMBI, IPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3ULIUU (QYyHKIUI

130 [IpousBomHasi CyMMBI, IPOU3BEICHHUS, i
YaCTHOTO Y KOMITO3UIMH (DyHKITHIA

131 KonTponpHas padorta Ne§ mo Teme i
"IIpousBogHas"

132 HOBTOPGHI/IG, 000011eHue, cucTeMaTH3anus 1
3HaHUU

133 HOBTOPGHI/IG, 000011eHue, cucTeMaTH3anus 1
3HaHUU

134 Peseps 1

135 Pesepn 1

136 Pezepn 1

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136




11 KIIACC

Ne i/t

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoabHbIe
padoTbI

JomosHnTeabHAS HH(pOPMATTUA

[IpuMeHeHne npou3BOIHOMN K
UCCJIEJOBAaHUIO (QYHKIMI1 HA MOHOTOHHOCTh
U DKCTPEMYMBI

bu6mmorexa LIOP
https://resh.edu.ru/subject/lesson/3966/start/201135/

[IpuMeHeHne npou3BOIHOMN K
UCCJIEJOBAaHUIO (YHKIMI1 HA MOHOTOHHOCTh
U DKCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (PYHKIMI1 HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHneHne TpoOn3BOHON K
UCCIIeIOBaHMIO (PYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpumMeHneHne TpOU3BOTHON K
UCCIIeIOBaHUIO (PYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
UCCJIEJOBAaHUIO (QYHKIMI1 HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOMN
(GYHKIIMHU Ha OTpe3Ke

Haxoxneaue HanOoJIbIIero u
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHON



https://resh.edu.ru/subject/lesson/3966/start/201135/

(GYHKIIMU Ha OTpe3Ke

Haxoxnenue HanOosbIIero u
HaMMEHBIIEr0 3HaYE€HUS HEIIPEPHIBHOM
(GYHKIIUU Ha OTpe3Ke

10

Haxoxnaenne nHaubosbiero u
HAUMEHBIIIETO 3HAYEHUS HEMPEPHIBHOMN
GyHKIIUM HAa OTpe3Ke

11

Haxoxnaenne nHaubosbiero u
HAUMEHBIIIETO 3HAYEHUS HEMPEPHIBHOMN
GYyHKIIUN Ha OTpe3Ke

12

Haxoxneaue HanOoJIbIIero u
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(YHKIIUU HA OTPE3KE

13

[IpuMeHeHne Npon3BOHOM s
HaXO0/ICHUS HAaWJIy4dllero peleHus B
IPUKIAHBIX 3a7a4ax

14

[IpuMeHeHne Npon3BOHOM IS
HaXO0XK/IEHUS HAaWJIy4dllero peleHus B
IPUKIAHBIX 3a7a4ax

15

[IpuMeHeHne Npou3BOHOM s
OIIPENIENIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3aJaHHOro (HOopMyJION HITN
rpaduKom

16

[IpuMeHeHne pon3BOIHOM s
OIIPENIENIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3aJaHHOro (HopMyJION HITH
rpaduKom

17

Komnozunus ¢pyHkuuit




18

Komnozunus ¢pyHknuit

19 Komnoszumus GpyHkimii

20 ['eomeTpuyeckue oOpa3sl ypaBHEHU Ha
KOOPJMHATHOM TIOCKOCTH

1 ['eomeTrpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOW IIOCKOCTH
KonTpomnbhas padora Nel no teme

22 "HccnenoBanue GyHKIHIA C TTOMOIIBIO
MPOU3BOAHOMN"

3 [TepBooOpa3Has, OCHOBHOE CBOMCTBO bubnuoreka [IOP
epBOOOpa3HBIX https://resh.edu.ru/subject/lesson/4924/start/225713/

24 [TepBooOpazHbIe 3IEMEHTAPHBIX QYHKIIHUIL.
[TpaBuiia HaX0XI€HUS IEPBOOOPAZHBIX

)5 [lepBooOpa3HbIe F1eMEeHTapHBIX (QYHKITHIA.
[IpaBuna HaxoXkAEHUS IEPBOOOPA3HBIX

%6 Huterpai. I eoMeTpuyeckuii CMBICIT
UHTErpaja

7 Boruncnenue onpenenéHHOro HHTErpaa mno
dbopmyne Herorona-Jleitbnuia

)8 Boruncnenue onpenenéHHOro HHTErpaa mno
dopmyne Herorona-Jleitbnuia

29 [IpumMenenne uHTETrpaia 1y HaXOXKACHUS
TJI0IIAJIEH TUIOCKUX (PUryp

30 [IpuMeHnenne uHTETrpaia Iyl HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps pemienuii AuddepeHnnaIbHbIX

yYpaBHEHUU



https://resh.edu.ru/subject/lesson/4924/start/225713/

[Tpumeps! perenuii mudhepeHamTbHbIX

32 .
ypaBHEHUU
MaremaTtnueckoe MOAEITMPOBAHUE
33 peaIbHBIX MPOIECCOB C MOMOIIIBIO
muddepeHIMATEHBIX YpaBHEHUN
14 Kontponbnas pabota N2 o teme
"IlepBoobOpa3Has u unTerpan"”
35 Tpuronomerpuyeckue QyHKINH, UX bubnuoreka [IOP
CBOMCTBA U rpauKH https://resh.edu.ru/subject/lesson/6111/start/
36 TpuroHomeTpudeckue QyHKIHH, UX
CBOWCTBA U TpaduKH
37 TpuroHomeTpudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu
18 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBa U rpaduKu
19 Tpuronomerpuyeckue QyHKINH, UX
CBOICcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX
40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
13 OT60p KOpHEH TPUTOHOMETPHUIECKHUX

ypaBHCHI/Iﬁ C IIOMOIIBIO



https://resh.edu.ru/subject/lesson/6111/start/

TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenue TPUTOHOMETPUYCCKHUX

44
HEPABEHCTB

45 Pemenne TpuroHoMeTprUeCKUX
HEPABEHCTB

46 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB
KoHnTtponbhas padora Ne3 o teme

48 "I'padviku TPUTOHOMETPUUECKUX (PYHKITHIA.
TpuronomeTrpuueckre HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PEIICHUS bu6nuoreka LIOP
MOKa3aTeJIbHBIX HEPABEHCTB https://resh.edu.ru/subject/lesson/3852/start/199119/

50 OcCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTeJIbHBIX HEPABEHCTB

5 OcCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS



https://resh.edu.ru/subject/lesson/3852/start/199119/

norapu(pMHUECKUX HEPABEHCTB

OCHOBHBIE MCTOJbI PCHICHHA

37 UPpALMOHATIFHBIX HEPABEHCTB
53 OcCHOBHBIE METO/IbI PEIICHUS
UPpALMOHATIFHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHAIIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHAJIbHBIX HEPABEHCTB
61 ['padmyeckue METOABI peLICHUS
UPPALMOHATILHBIX YPaBHEHHI
2 ['padmyeckue METOABI peLICHHS
UPPALMOHATILHBIX YPaBHEHHH
63 I'paduueckue metTos! penieHus
IIOKa3aTeJIbHBIX YPAaBHEHUU
64 I'paduueckue meTos! perieHus
MI0Ka3aTeIbHbIX HEPABEHCTB
65 ['padmyeckue METOABI peLICHUS
jgorapupMUUECKUX ypaBHEHUN
66 ['padmyeckue METOABI peLICHUS
Jorapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue meTos! perieHus
norapu(pMHUECKUX HEPABEHCTB
I'paduueckue meTos! pereHus
68 NOKa3aTeIbHBIX U JIOTAPU(PMUIECKAX
ypaBHEHUI
69 ['padpraeckue MeTOBI PEIICHUS




MIOKA3aTeIbHBIX U JIOTAPU(PMUIECKUAX
ypaBHEHUI

70

['padmyeckue METOABI peLICHUS
MOKa3aTeIbHBIX U JIOTAPU(PMUIECKUAX
HEPABEHCTB

71

['padmyeckue METOABI peLICHUS
MOKA3aTEeNbHBIX U JOTapu(OMUUECKUX
HEPABEHCTB

72

Kontponbnas pabota Ne4 o teme
"UppaunoHanbHble, TOKa3aTeIbHbIC U
norapupMHIECKUE HEpaBeHCTBRA"

73

KommuiekcHbie uncna. Anredpanyeckas u
TPUTrOHOMETpHUecKas (popMbI 3arucu
KOMIUIEKCHOTO YHClia

bu6nuorexa LIOP
https://resh.edu.ru/subject/lesson/4115/start/149105/

74

KommuiekcHbie uncna. Anredpanyeckas u
TpUTrOHOMETpHUecKas (pOpMbI 3arucu
KOMIUIEKCHOTO YHClia

75

ApudmeTnueckue onepanuu c
KOMITJIECKCHBIMHU YK CJIaMU

76

ApudmeTnueckue onepauu c
KOMITJIECKCHBIMHU YK CJIaMHU

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHCCJI Ha
KOOpI[HHEITHOfI IINTIOCKOCTH

78

I/I306pa>KeHHe KOMIIJICKCHBIX YHCCJI Ha
KOOpI[HHEITHOfI IINIOCKOCTH

79

®opmyna Myaspa. KopHu n-o#i cTenenu u3
KOMILIEKCHOIO YUCIIa

80

®opmyna Myaspa. KopHu n-oii cTenesu u3



https://resh.edu.ru/subject/lesson/4115/start/149105/

KOMIIJICKCHOI'O 4HCJjia

HpI/IMCHCHI/IC KOMIIJICKCHBIX YN CCII JJIA

81 petieHus: GU3NUECKUX U FEOMETPHUECKHUX
3a1a4y

%) KoHnTtponbHas padora Ne5 o teme
"KommiekcHble uncna'

83 Harypanbhble u nensie yucna

84 Harypanbnsle u niensie yucna

85 [IpuMeHeHre NPU3HAKOB ASIIUMOCTHU LEJbIX
yucen

26 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
yucell

%7 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
gucen: HOJl m HOK

28 [IpumeHeHne NpU3HAKOB AETUMOCTH LENbIX
gucen: HOJl m HOK

29 [IpuMeHeHre NPU3HAKOB ASIIUMOCTH LEbIX
YUCEN: OCTaTKU MO0 MOAYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
YHCEeJI: OCTaTKH 110 MOYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX

91 yycell: anroput™ EBkiuaa i pemiexHus
3a/1a4 B LIEJIBIX YncIax

9 KonTponbnas padota Ne6 no teme "Teopus
HenbIx yucen"

93 CucreMa 1 COBOKYITHOCTb YPaBHEHUH. bubnunorexa LIOP

PaBHOCHIIBHBIE CUCTEMBI U CUCTEMbI-

https://resh.edu.ru/subject/lesson/4134/start/39002/




CIICACTBUA

94

Cucrema u COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMbI-
CIICACTBUA

95

OCHOBHBIE MCTOJbI PCHICHHA CUCTEM U
COBOKyHHOCTCﬁ panoOHaJIbHBIX ypaBHeHI/Iﬁ

96

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH MPPallMOHAIBHBIX
yYpaBHEHUU

97

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEW IOKA3aTEIbHbBIX YPABHEHUN

98

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEM IOKAa3aTEIbHbBIX YPABHEHUN

99

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIECKUX
yYpaBHEHUU

100

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIECKUX
YpaBHEHUU

101

[IpuMeHeHne CUCTEM K PEIICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13
pa3IMyYHbIX 00JacTel HAyKH U peallbHOM
YKU3HU, HTHTEPIIPETaLUs MOTy4eHHBIX
pe3yJIbTaToB

102

[IpuMeHeHne CUCTEM K PEIICHHUIO
MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 U3
pa3IMyYHbIX 00JacTel HAyKH U pealibHOM
YKU3HU, HTHTEPIPETalUs MOTy4YeHHBIX




pe3yJIbTaToB

HpI/IMeHeHI/IC HCPABCHCTB K PCUICHUIO
MAaTEMAaTHYCCKHUX 3aJa4 U 3a1a4 13

103 pa3MyHbIX 001aCTei HAYKH U PEaTbHOM
KHU3HHU, UTHTEPIPETALNS TTOTYICHHBIX
pe3yJIbTaToB
KonTponbhnas padora Ne7 o teme

104 "CucTembl palioOHAIbHBIX,
UPPALMOHATIbHBIX OKA3aTEIbHbIX U
norapupMUYECKUX ypaBHEHUN"

105 PannonanpHble ypaBHEHHsI ¢ TapaMeTpaMu

106 PannonanbHble HEpaBEHCTBA C
napaMeTpamu

107 PanuonanbHbIE CUCTEMBI € TapaMeTpamMu

108 WppannonaibHble ypaBHEHUsI, HEPABEHCTBA
C mapameTpaMu

109 NppannoHaibHble CUCTEMBI C TTapaMeTpaMu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

12 Jlorapudmuueckue ypaBHeHUs,
HEPABEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckrue CUCTEMBI C

napaMeTpamu

114

TpUroHomMeTpU4ECKUEe YpaBHEHHUS C
napameTpamu

115

TpI/IFOHOMCTpI/I‘ICCKI/Ie HCPAaBCHCTBA C




napaMeTpamu

116

TpuUroHoMeTpUYECKrEe CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJEJICH pealibHbIX
CUTYalUH C IOMOIIbIO YPABHEHUH C
rapaMeTpamMmu

118

[TocTpoeHue u uccneaoBanue
MaTeMaTHYECKUX MOJIENEN peabHbIX
CUTYallMi C TOMOIIIBIO CUCTEM YpaBHEHUH C
napaMeTpamu

119

[TocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIeJIeH peallbHbIX
CUTYyallUi C OMOUIbIO CUCTEM YPAaBHEHHH €
napaMerpamu

Kontponbnas pabota Ne§ mo teme "3anaun

120 "
C mapameTpaMu

121 [ToBTOpenue, o6o0IICHNE, CHCTEMATHU3ALUS
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o600IICHNE, CHCTEMATHU3ALUS
3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3alUs

123 3HaHuil: "YpaBHeHus. CUCTEMBI
ypaBHeHUK"

124 [ToBTOpenue, 06061IeHNE, CCTeMaTH3alUs
3Hanuii: "HepaBencrtna"

125 [ToBTOpenue, o600IICHNE, CHCTEMATH3ALUS

3Hanuii: "HepaBencrna"




IToBTOpenue, 00001IICHNE, CUCTEMAaTH3AIHSA

126 3Hanuii: "HepaBencrna" !
127 [ToBTOpenue, o6o0IICHNE, CHCTEMATH3ALUS 1
3Hanuil: "lIpousBoaHas u e€ npumeHenue"
128 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3alUs 1
3Hanuii: "[IpousBoaHas u e€ npuMeHeHue"
129 [ToBTOpenue, 060061IeHNE, CUCTeMaTH3alUs |
3HaHuil: "MHTerpan u ero npuMeHeHue"
130 [ToBTOpenue, o6o0IICHNE, CHCTEMATH3ALUS 1
3HaHui: "OyHkun"
131 HroroBast KoHTposIbHas paboTa 1 1
132 HroroBast kKoHTposIbHas paboTa 1 1
133 HOBTOPGHI/IG, 00001IeHrEe, CUCTEMATH3AIHS |
3HAHUHN
134 Peseps 1
135 Pezepn 1
136 Pesepn 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

MaremaTuka: airedpa 1 Hayajia MaTeMaTHYECKOI0 aHalIn3a, TEOMETPUS.
Anre6pa. 10-11 xmaccel: 6a30BbIi U yriyOJIeHHBINH YPOBEHB: YIEOHUK /
Amumos 1. A., Konsarun FO.M., TkaueBa M.B. u ap. - 11-e u3n., crep. -

Mockasa: [Ipocsemenue, 2023 - 463 c.

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

AnreOpa 1 Havaja MaTeMaTHICCKOTo aHanm3a. MeToaudecKkre
pekomenaanuu. 10-11 kmaccrl: yueb. mocodue st o01ieoopa3onar.
opranm3ammii / H.E. ®enoposa, M.B. Tkauesa. - 3-¢ u3a., mepepad. - Mockga:

IIpocsemenne, 2017. - 172 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

®enepanbHas ciryk0a o Haa30py B chepe 00pazoBaHUs U HAYKU.
OI'bHY "®enepanbHblil MHCTUTYT MEArOTUYECKUX U3MEPEHUN'" . OTKPBITHIN
0ank 3amanuii EI'D. Matemaruka. [IpouibHbIi ypoOBEHb:

https://ege.fipi.ru/
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