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IMMOACHUTEJIBHASA 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 CTEMEHH 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.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA



Camoopranusamnus:

COCTaBIISITh IUIAH, aJITOPUTM PEIICHUS 3aJa4H, BIOMPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, ApryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEICHUN ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JeTh  HABbIKAMU  TO3HABATENBHON  pedrekcun Kak  OCO3HaHUSA
COBEPILAEMbIX JEHCTBUI W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB, BIIAJIETh
crocobaMy CaMOIPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3ysbTaTa pEIIeHUs
MaTEeMaTUYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELLICHUHN 3a/1auH,
BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HalICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ybTaTa LIETH U YCIOBUAM, OOBSICHATH IPUIUHBI
JOCTHKEHUSI WIIN HEJOCTUKEHUS pPe3ysIbTaTOB JESATENIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIBLHOCTD:

NOHUMAaTh U HCMOJIb30BATH MPEUMYIIECTBA KOMAaHAHOW W MHAUBUIYAJIbHON
paboThl TpHU pelleHMH Y4eOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
NEeSATENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpeneniThb
BUJBl padoOT, JOroBapuBaThCA, OOCYXJAaTh MpOIEcCC U pe3yiabTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX GopMax paboTsl (00CYKIeHHs, 0OOMEH MHEHUH,
«MO3rOBBIE IUTYPMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThHl U
KOOPJIMHHPOBATh CBOM JEHUCTBUSA C JPYTMMH 4YICHaMH KOMAaH]Ibl, OLICHUBAaTh
KAaueCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJbBTATBI

K xonumy oOydenuss B 10 kiacce oOydaromuiics MOIYYUT CIETYIOIINE
IpeIMETHbIE Pe3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOIO
Kypca «AnreOpa 1 Havyajla MaTEMaTUYECKOTIO aHAIN3a»:

Yuciia v BBIYMCICHNSA:

CBOOOZHO OMEpPUPOBATh MOHATHUAMU: PAIMOHATIBLHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, MPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOKECTBa
PalMOHAIBHBIX U IEUCTBUTENBHBIX YNCEI, MOLYJIb JEHCTBUTEIBHOTO YHCIIA;

OPUMEHATH JpOOM W TPOLEHTHI [JIsl PEIICHUS MPHUKIAIHBIX 3aJad U3
PA3JIMYHBIX OTPACJIEN 3HAHUM U PEATIbHOU KU3HU;

IPUMEHATH NPUOIMKEHHBIC BHIYUCICHUS, IPABUIIa OKPYTJICHUS], IPUKUIIKY U
OLICHKY pe€3yJIbTaTa BEIYHUCIICHUI;



CBOOOZHO ONEpUPOBATh IOHATHEM: CTENEHb C IIEJIBIM IOKAa3aTeleM,
UCTIOTB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH TEHCTBUTEIBHBIX YHCEN ISl PEIICHUS
IIPAKTUYECKUX 33/1a4 U MTPEACTABIICHNS JaHHBIX;

CBOOOZHO ONEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

cBOOOHO OTIEPUPOBATH MOHATHEM: CTETICHD C PAIIMOHAIBHBIM TTOKa3aTelIeM;

CBOOOZHO OINEpUpPOBaTh MOHATHUSAMHU: JIOTapudM 4UHCTA, JECATHYHBIE U
HaTypaJIbHbIC JIOTaPU(PMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHT'€HC
YUCJIOBOI'0 apryMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO ONEpUPOBATH MOHITUSIMH: TOXKIECTBO, YpaBHECHHE, HEPABEHCTBO,
PaBHOCWIBHBIE YPABHEHUSA U YPABHEHM-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHATHh PAa3IMYHBIE METONbl PEIICHUS pPAIMOHANBHBIX W JApOOHO-
palMOHAIBHBIX YPaBHEHWH, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEPUPOBATh MOHATUSAMU: MHOTOUYIEH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH C LEeAbIMU KO3(p(UIUEHTaMH, KOPHH MHOTOYIEHA, HPUMEHATh
JICJICHME MHOTOWIEHA HAa MHOTI'OYJIEH C OCTAaTKOM, TeopemMy besy u teopemy Buera
JUISL PELICHUS 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpula, ONPENEIUTENb MaTpulbpl 2 X 2 M €ro IEOMETPUYECKHUN CMBICI,
WCIIOJB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIs BBIYHUCICHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PEUIEHUs] CUCTEMBl JIMHEWHBIX YpPaBHEHWU,
MOZIEIIMPOBATh PEAIIBHBIE CUTYALIMU C IOMOILBI CUCTEMbI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJECIHM C IIOMOIIBIO MAaTPULl U OIPEHEIUTEIIEH,
WHTEPIIPETUPOBATH ITOJTYYECHHBIN PE3yJIbTAT;

UCTIONb30BaTh CBOMCTBA JEHCTBUI C KOpPHSAMHU [UIsI TPeoOpa3oBaHUS
BBIPAKECHU;

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEHIEHH C
palMOHAIIBHBIM [1I0KA3aTeIIEM;

UCII0JIB30BATh CBOMCTBA aorapugpmoB IS peoOpa3oBaHus
Jorapu(pMHUUECKUX BBIPAKECHUM;

CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppallOHANbHBIE, MOKAa3aTelbHbIE U
Jorapu(pMUUECKre YpPaBHEHHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PAaBHOCUIIBHBIX
IIEPEX010B WIIA OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOMHO OMEpUpPOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAumble (GOpMyJNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBAaTh peajbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIPDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBAa IO YCIOBHIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM allllapaTa anreopsol.

DOyHKUMH U Tpaukn:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (YHKIHUS, CIIOCOOBI 3adaHus (PYHKIIUH,
B3aMMHO oOOpaTHbie (YHKIUH, KoMOo3umus GyHKUuH, rpadux QyHKINH,
BBITIOJTHATH dJIEMEHTapHBIE TTPeoOpa3oBanus rpadukoB PyHKIINIL;

CBOOOZHO ONEPUPOBATH MOHITUSIMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HaYeHUHN PYHKIMH, HYyTU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATh MOHATHUSAMHU: YETHBIE M HEYETHBIE (PYHKIIUH,
nepuoandeckue QyHKIUU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMM, HauOOJblllee M HAaWMEHbIee 3HAauYeHWEe (QYHKIUU Ha
IIPOMEKYTKE;

CBOOOZHO ONEPUPOBATh MOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
LEJbIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATypaJbHBIM U LIEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTemeHHW Kak (PyHKIHMHM OOpaTHOW CTENeHU C
HaATypaJbHbIM I10KAa3aTeJIeM;

ONEpUPOBATh NOHATUAMU: JIMHEHHAas, KBaJpaTU4HAas U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX IPaPUKOB;

CBOOOZHO OMEpHpPOBaTh MOHATHSAMH: TOKa3aTelbHas M Jorapudmuyeckas
(GyHKIIMM, UX CBOWCTBA M TpadUKH, HCHONB30BaTh MX TpadUKH OIS PEIICHUS
YPaBHEHUI;

CBOOOZHO ONEpUpOBaTh NOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
onpeeleHue TPUTOHOMETPUUECKUX (PYHKIIUIA YUCIOBOI'O apTyMEHTA;

UCTIONB30BaTh Tpaduku GYHKIUN IS HCCIEAOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN NPHU PEIICHUH 3aJay U3 APYIMX Y4E€OHBIX MPEIMETOB U PealbHOU
KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKy BETUUMHAMU;

Havayia MaTeMaTH4€CKOro aHAJIM3a:

CcBOOOZHO OMEpUpOBaTh MOHATUAMU: apuMeTHyecKas M TeoMeTphyecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsi TEOMETPUUECKAsl MPOTPECCHs, TMHEUHBIN U
HKCIIOHEHLIMAJIBbHBIA POCT, (JOpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTaBICHNUE
0 KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM JJIA PELIEHUS pealbHBIX 3a4ad IMPUKIAJHOTO
XapaKkTepa;



CBOOOZHO ONEPUPOBATH MOHATUSIMU: ITOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKJICHHS MAaTeMaTHYECKOrO0 aHajau3a KakK aHaluu3a
OCCKOHEYHO MAJIBIX;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: HENPEPBIBHBIE (QPYHKIHMHU, TOUYKU
paspsiBa rpaduka QyHKIIMH, aCUMOTOTH rpaduka QyHKIIIH,

cBOOOMHO OMepUpoBaTh MOHATHEM: (YHKIMS, HEMpepblBHAsS Ha OTPE3KeE,
NPUMEHATH CBOMCTBA HETPEPHIBHBIX (YHKIUH 171 peLICHU 3a/1a4;

CBOOOZHO OINEpUpPOBaTh MOHATUSAMU: TIE€pBasi U BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTelbHas K rpaduky QyHKIUY;

BBIYUCIIATH ITPOU3BOJHBIE CYMMBI, NPOU3BEICHHS, YACTHOTO U KOMIO3UILIMHU
JIBYX (DYHKIMH, 3HATh TPOU3BOJAHBIE DIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh TN€OMETPUYECKUN M (DU3MYECKUH CMBICI MPOU3BOJIHON IS
pelieHus 3a1ay.

MHokecTBa U JIOTHKA:

CBOOOMHO  OMEpPUPOBaTh TOHATHUSAMHU: MHOXKECTBO, OMNEpallud  Haj
MHOKECTBaMU;

MCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCAaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 3a]1a4 U3 IPYTUX yUY€OHBIX MPEIMETOB;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: OINpEAEIICHUE, TEOpEeMa, ypaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTEMATHYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHHMS U HEPABEHCTBA.

K xonumy oOywenuss B 11 kiacce oOydaromuiics MOJIYYUT CIETYIOIINE
IpeIMETHbIE PE3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmbsl y4yeOHOIO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOr0 aHAIN3ay:

Yucsia ¥ BIYMCJICHUSA:

CBOOOZHO ONEpUPOBATH MOHATUSAMU: HATypaJbHOE M II€JI0E YHCIIO,
MHO>KECTBA HATypAJIBHBIX M LEJIBIX YUCEN, UCIOJIb30BaTh IPU3HAKU JEIMMOCTU
neneix yucen, HOJl n HOK naTypasbHBIX uncen s pemeHus 3a1ad, IPUMEHATh
anroputm EBkina;

CBOOOZHO OMNEpPHpPOBaTh TMOHSATHEM OCTaTKa IO MOJYJIO, 3aMUCHIBAThH
HaTypaJbHBIE YNCIa B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOZHO ONEpPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B aireOpandyeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMIOTHATH apu(METHIECKHE OMEpaiy C HUMHU U
n300paxarb Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:



CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppalOHANbHBIC, MOKAa3aTelbHbIE U
JorapuMuyecKkue HEpPaBEHCTBA, HAXOAUTh WX PEIICHUS C  IOMOIIBIO
PAaBHOCWIBHBIX IIEPEXOJIOB;

OCYIIECTBIISAITh OTOOp KOpPHEM TMpu pEelIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CcBOOOZHO OMEpUpOBaTh TMOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh HeoOXoAumble (GOpPMyNbl ISl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIAUTh PEIICHUSA
CHCTEMBI U COBOKYITHOCTEW PAILMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHH U HEPABEHCTB;

pemarp palMOHAIIBHBIE, VppalMoOHaIbHBIE, ITOKA3aTEIbHBIE,
jgorapu(pMUUECKUe€ UM TPUTOHOMETPUUYECKHE YpPaBHEHUSI M  HEPABEHCTBA,
COZIepIKaIME MOYJIM U IIapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMHy;

MOJICJIMPOBaTh peallbHble CUTyalldd Ha S3bIKe€ anreOpbl, COCTABIATH
BBIDAXXCHUs, YPaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJa4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM ammapara anreOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3YyJIbTAT.

DOyukuuu ¥ rpapuku:

CTpOUTh TpadUKM KOMIO3UIMH (YHKUHUNH C TIOMOIIbIO 3JIEMEHTAPHOIrO
UCCJIEJOBAHMSI U CBOIMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTHh TIEOMETpUYECKHEe O00pa3bl YpaBHEHM U  HEPAaBEHCTB Ha
KOOPJMHATHOM TIOCKOCTH;

CBOOOZHO ONEpPUPOBATh MOHATUAMU: TpaQUKH  TPUTOHOMETPUUYECKUX
dynKmi;

OPUMEHATh (PYHKUMU Ui MOJEIMPOBAHUS M HCCIEAOBAHMS pealbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MMPOU3BOIHYIO JUISl UCCIIEOBaHUS (DYHKIIMUM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAWTh HanOOJbIIee U HANMEHbIIIee 3HAUCHUsI (PYHKIIMH HEMPEPHIBHON HA
OTPE3KE;

VCIIOIB30BaTh IMPOU3BOAHYIO JUIA HAaXOXKACHUS HAWIIy4dlllero pELICHUs B
IIPUKJIAJHBIX, B TOM 4YHUCJIE€ COLMAIBHO-D)KOHOMHUYECKUX, 3ajadax, i
onpezesieHus CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysoN wiu
rpaukom;



CBOOOZHO ONEpUPOBATh TOHATUSAMHU: IEpBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOAWUTh TEPBOOOpa3HbIE JIEMEHTAPHBIX (DYHKIMHA W BBIYUCIATH
uHTerpai no popmyne Herotona-Jlei6uua;

HaXOAMTH IJIOLIAIN IVIOCKUX (PUTYP U OOBEMBI TEN C TOMOIIBIO UHTETPAJIa;

UMETh TNPEJCTABICHUE O MaTEeMAaTUYECKOM MOJEIUPOBAHUM HA TPUMEPE
coctapneHus nudPpepeHInanbHbIX YPaBHEHHUI;

pemarh MpUKIaJHbIE 33a4id, B TOM YHUCIE COIUATbHO-DPKOHOMUYECKOTO H
(¢u3uUecKoro xapakrepa, CpeCcTBaMyU MaTeMaTHUECKOr0 aHaJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpaMMbl Beero Kontposbn HpakTuieck oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl pecypesI
MHOX€ECTBO 1€MCTBUTEIbHBIX YHCEIL.
| MHorounensl. PainoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBbI JINHEWHBIX
ypaBHEHU I
) Oyukiun u rpaduku. CrenenHas QyHKIUS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudmeTnieckuii KOpeHb N-0i CTEIEHH. 15 1
HppauronanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHUS. 13 |
Jlorapudmuueckne ypaBHEHUS
6 TpuroHomeTpruuecKue BbIpaKEHUS U ” 1
YpaBHEHUSA
7 [TocnenoBaTeIbHOCTH M IPOTPECCUU 10 1
8 HenpepeiBabie ¢pynkuuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS 5 )
3HaAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpaMMblI Bceero Kontposbn Hpakruieck oOpa3oBaTe/ibHbIE
ble padoThI ue padboThbl pecypesI
1 HccnenoBanue QyHKIMIA ¢ TOMOIIBIO 2 1
MIPOU3BOJHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUroHOMETpUUECKUX PYHKIIHUI. 14 |
Tpuronomerpuueckue HEpaBEHCTBA
4 HppauroHanbHble, NOKa3aTeIbHbIE U 24 1
jorapudMuyecKre HepaBeHCTBA
KommiekcHbie uncna 10 1
6 Harypanbnbie u nensie ynucina 10 1
Cucrembl paMOHAIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTApU(PMUISCKUX 12 1
ypaBHEHUU
8 3ajauu ¢ napameTpamu 16 1
9 [ToBTOpeHUe, 06001ICHNE, CHCTEMATH3 AN 16 )
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos 1 JIeKTPOHHbIE
ara

Ne Kontpoas | Ilpakruuec ungposkIe

Tema ypoka H3Y4YeH

n/m Bcero HbIE KHe oOpa3oBareb
us

padoThbI padoTbI HbI€ Pecypchbl

MHOk€eCTBO, ONepaluy HaJl MHOKECTBAMH U
HUX CBOICTBa

2 Huarpammel Diiniepa-Benna 1

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O
alrrapara aJjid pCcHuA 3aaa4d

Parmmonanpusie uncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC TPOOH, TPOLICHTHI, 0ECKOHEUHBIE 1
MIePUONYECKHUE TPOOH

Panmonansheie uncna. OOBIKHOBEHHBIC U
5 JeCATUYHBIE APOOH, MPOILIEHTHI, 0ECKOHEYHBIE 1
MEPUOINUECKHIE IPOOH

[Ipumenenue qpobei u TPOLEHTOB JUIs
peuIeHus NPUKIAAHbIX 3a1a4

[Ipumenenue npoOeli U MPOLICHTOB IS
pelIeHUs TPUKJIAIHBIX 3a7a9

JlericTBUTENIbHBIC YK CIIa. PallioHaIbHEIE U
HppalMoOHaJIbHbIC YKCIia

ApudmeTnueckue oneparuu c
JNeHCTBUTENBHBIMU YHCIIAMU

10 Mopayiib JEMCTBUTENBHOTO YUCIIA U €r0 1




CBOMCTBA

11

[TpuGnmxEHHBIC BEIYMCIICHHUS], IPABHIIA
OKpPYIJIEHUS, IPUKUKA U OLIEHKA pe3yibTaTa
BBIYUCIIEHUM

12

OCHOBHBIE METOBI PEIICHUS IENbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METOBI PEIICHUS IENbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN 1
HEPaBEHCTB

14

OcHOBHBIE MCTOJbI pCICHUS LCIIbIX U
JNPOOHO-pallMOHATIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
JleneHue MHOrO4YIeHa HA MHOTOUIEH C
octaTtkoM. Teopema besy

16

MHOTro4JIeHbI ¢ HeIbIMA KO QHUIIMeHTaMU.
Teopema Buera

17

Pemenue cucrem TMHENHBIX YpaBHEHUN

18

Pemenue cucrem TMHENHBIX YpaBHEHUN

19

Martpuna cucTeMBbl JINHEWHBIX YPaBHEHHM.
Onpenenurens MaTpULbl 2X2, €ro
Ir€OMETPHUYECKHUIM CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpULbl 2X2, €ro
IF€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

21

[IpuMeHeHue onpenennuTens Al peuieHus




CUCTEMBI JINHEWHBIX YPaBHEHUU

22

Pemienue npukinaaHpix 3a1a4 ¢ MOMOILBIO
CUCTEMBI JINHENHBIX YPAaBHEHUN

23

Pemienue npukinaaHpix 3a1a4 ¢ MOMOIIBIO
CUCTEMBI JINHENHBIX YPAaBHEHUN

24

Koutpoasnas padora: "PanuonajbHblie
yYPaBHeHHs1 M HepaBeHcTBa. CucTeMBbl
JINHEHHbIX ypaBHeHHUil"

25

@yHKIMA, c10co0bI 3aJaHHs (HYHKIIHH.
B3anmnuo obparubie ¢pynknmun. Kommosumus
byHKIUI

26

I'padux pyHKIMH. DIEeMEHTapHBIC
npeoOpa3oBanus rpapukoB QyHKIHNA

27

OO0acTp onpeeneHus 1 MHOXKECTBO
3HaueHud pynkuun. Hynu ¢pyHkimm.
[TpoMekyTKH 3HAK IIOCTOSIHCTBA

28

YéErHble U HEYETHBIE (PYHKIIHH.
[lepuoanueckue pynkuuu. [lpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee u HauMeHbllee 3HAYCHHUE
(GYHKIMU Ha IPOMEXYTKE

30

Jlunelinas, KBagpaTU4Has U IpOOHO-
TUHeNHHas QyHKIUH

31

DneMeHTapHOe UCCIIEI0BAHNE U TIOCTPOCHHE
rpaduKoB STUX HYHKIHUN

32

DJeMEeHTapHOE UCCIIEIOBAaHUE U TOCTPOCHHE
rpadukoB 3TUX QYHKIUH




Crernens ¢ IICIBIM ITOKa3aTeneM. buaom

33 Hrrotona

34 CreleHb ¢ IenbIM IToKa3aTelieM. bunom
Hrrotona

35 CrenenHas GyHKIIHMS ¢ HATypaJIbHBIM U
LIEeTIBIM MOKa3aTeseM. E€ cBoiicTBa u rpaduk

36 Kontpoabnas padora: "Crenennas
¢pynkuus. E¢é cBoiicTBa u rpaguk"

37 Apudmernaeckuii KOpeHb HATYPaTbHON
CTCIICHU M €0 CBOMCTBA

13 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTCIICHU M €0 CBOMCTBA

39 [IpeoOpazoBaHMs YHCIOBBIX BHIPAKCHUH,
COJIEpIKAIIMX CTETNIEHU U KOPHU

40 [IpeoOpazoBaHMs YHCIOBBIX BHIPAKCHUH,
COJICpIKAIIMX CTETNIEHU U KOPHU

41 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHHIM,
COZIEPIKAIMX CTENIEHU U KOPHU
Wppaunonanbubie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEIICHUS UPPALMOHAIBHBIX
YpaBHEHUI
Wppaunonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS UPPALMOHAIBHBIX
YpaBHEHUH
Wppaunonanbusie ypaBHeHHUsl. OCHOBHBIE

44 METO/Ibl PEIICHUS UPPALIMOHAIBHBIX

YpaBHEHUH




PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUN

# UppalMOHAIIbHBIX YpaBHEHUN

46 PaBHOCUIIbHBIE TEPEXOIbI B PELLICHUU
UppalMOHATIbHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TEPEXO/IbI B PEIICHUN
UppaloOHAIbHBIX YPaBHEHHH

43 PaBHOCHIIbHBIE TEPEXO/IbI B PEIICHUU
UppaloOHAIbHBIX YPAaBHEHHH
CaoiicTBa ¥ rpaduK KOpHS N-0M CTENEHU KaK

49 (GYHKIIUU 00paTHOM CTENEHU C HATypaTbHBIM
[IOKa3areiem
CaoiicTBa 1 rpaduK KOpHS N-0M CTENEHU KaK

50 (GYHKIIUU 00paTHOM CTENEHU C HATypaTbHBIM
[IOKa3areieM
KonTtposbnas padora: "CsolicTBa u

51 rpaguxk KOpHs N-0i CTENeHH.
HppanuonajibHbie ypaBHeHus"

5 CreneHb ¢ pallMOHaJILHBIM IIOKa3aTeIeM U eé
CBONCTBA

53 CreneHb ¢ pallMOHaJIbLHBIM IIOKa3aTeleM U eé
CBONCTBA

54 CreneHb ¢ paliuOHaJIbHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [TokazarenbHas pyHKUMSI, €€ CBOWCTBA U
rpauk

56 Hcnonb3oBanue rpaduxa GQyHKIUM 1715

pelieHus ypaBHeHU!




Hcnonp3oBanue rpaduka GyHKIHH 17151

57 . 1
peleHus ypaBHEHHH

53 [TokazarenbHble ypaBHEeHUsI. OCHOBHBIE 1
METOBI PEIICHUS TIOKA3aTEIbHBIX YPaBHEHUH

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE 1
METO/IbI PEIICHHUS MTOKA3aTeIbHBIX YPABHEHHIA

60 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE 1
METO/IbI PEIICHHUS MTOKA3aTeIbHBIX YPABHEHHIA

61 KonTtposbnas padora: "llokasareabHast |
¢pynkuus. [loka3zarejabHble ypaBHeHus "

62 Jlorapudm uncna. CBoiicTBa Jorapupma 1

63 Jlorapudm uncna. CBoiicTBa Jorapupma 1

64 Jlorapudm uucna. CpoiicTBa norapugpma 1

65 JlecsiTuuHbIe U HATYpaJIbHbIE TOTapU(PMBI 1

66 JlecsiTuuHBIC U HATYpaJIbHbIE TOTapUPMBI 1

67 [TpeoOpa3oBaHue BEIPAKCHHH, COICPIKALITUX i
Jorapu@msl

68 [IpeoOpa3oBaHue BbIpaXKEHHH, COIEPIKAILIUX 1
Jorapudmpl

69 [IpeoOpa3oBaHue BbIpaXKeHHH, COIEePIKAILIUX 1
Jorapudmpl

70 Jlorapudmuueckas pyHkuus, e€ cBoiCTBa U |
rpauk

71 Jlorapudmuueckas pyHkuus, e€ cBoiCTBa U 1
rpauk

7 Hcnons3oBanue rpaduka GyHKIUN AT 1

pelieHus ypaBHeHU!




Hcnonp3oBanue rpaduka GyHKIHH 17151

73 peuieHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/Ibl pelIeHUs Jorapu(PMUIECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHusl. OCHOBHBIE

75 METObI pelIeHus JIorapuGMUIECKUX
YpaBHEHUH
Jlorapudpmuueckue ypaBHeHusl. OCHOBHBIE

76 METO/bI pelIeHus JIorapuGMUIeCKUX
YpaBHEHUH

77 PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUU
JorapupMUUECKUX ypaBHEHUN

73 PaBHOCUIIbHBIE TIEPEXOIbI B PELLICHUU
Jorapu(MUIECKUX ypaBHEHUM
KonTtpoJsbHnas padora:

79 "Jlorapupmuueckasi pyHkums.
Jlorapudgmmnueckne ypapuenus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC
YKCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC
YKCJIOBOTO apryMeHTa

%) ApKcuHyC, apKKOCUHYC U ApKTaHI'€HC
YKCJIOBOTO apryMeHTa

23 ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC
YKCJIOBOTO apryMeHTa

84 Tpuronomerpruyeckas OKpy>KHOCTb,

OIpCACIICHUC TPUTOHOMETPHUIYCCKHUX




(GYHKIMIA 9UCIOBOTO apryMeHTa

TpI/IFOHOMeTpI/I‘leCKaﬂ OKPY’KHOCTb,

85 orpeeNeHue TPUTOHOMETPHUIECKHIX 1
(YHKIHI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIbI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX i
BBIPA)KCHUI

91 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPKEHU I

9 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPKEHU M

93 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX |
BBIPXKEHU I

94 Pemenne TpuroHoMeTpu4ECKUX YpaBHEHHUN 1

95 Pemenue TpuroHoMeTpUYECKUX ypaBHEHU N 1

96 Pemenue TpuroHoMeTpuuECKUX ypaBHEHU I 1

97 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHHUN 1

98 Perenue TpuroHoMeTpuueCKuX ypaBHEHUM 1

99 Pemenue TpuroHoMeTpuuECKUX ypaBHEHUI 1

100 Pemrenue TpuroHoMeTpruueCKuX ypaBHEHUM 1

101

KonTpoabnas padora:
"TpuroHoMerpuyecKue BbIPasKeHUsI U
TPUTOHOMETPHYECKHEe ypaBHeHus "




ITocnemoBaTeIbHOCTH, CLIOCOOBI 3aaHus

102 rocJeioBaTebHOCTeN. MeTon
MaTeMaTHYeCKON MHAYKLIUN
MOHOTOHHBIE 1 OTPAHUYECHHBIE

103 rocJenoBaTenbHOCTH. MicTopus ananuza
OCCKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus

105 ['eomeTpuueckas nporpeccust

106 beckoHneuHo yObIBatomiasi reoMeTpuiecKas
nporpeccust

107 Cymma O6eckOHEYHO yObIBaroIIei
T€OMETPUUYECKON TPOTPECCUH

108 JIMHEWHBIN Y 3KCIIOHEHIIUAIBHBIN POCT.
Yucno e. Dopmyra CIOKHBIX TPOLEHTOB

109 JIMHEWHBIN Y 3KCIIOHEHIIUAIBHBIN POCT.

Yuco e. CDopMyna CJIOKHBIX ITPOLCHTOB

110

Hcnonws3oBanue nporpeccuu Jyisi perieHus
peabHBIX 3a/1a4 MPUKJIAAHOTO XapaKkTepa

111

KonTposabHnas pabora:
"IlocienoBaTEILHOCTH U MIporpeccuu’’

112

HenpepriBHble ()yHKIIMU U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMIITOTHI TpauKOB
byHKIUH

114

CaoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA
OTpE3KE

115

CaoiicTBa (yHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke




116

MGTOI[ HWHTCPBAJIOB JIA pCHICHUA HCPABCHCTB

117

MeTton HHTCPBAJIOB VIS PCHICHHUA HCPABCHCTB

118

MeTton HHTCPBAJIOB VIS PCHICHUA HCPABCHCTB

119

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKIMH 1715 pelieHus 3a1aq

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX

120 .
GbyHKIUH 1715 pereHus 3a1a4

121 [lepBas u BTOpast npou3BOAHbIE (PyHKINU

122 OHpG[[GJIeHI/If:, TEOMETPUUECKHUI CMBICI
MIPOU3BOTHOM

123 OnpeneneHHve, busznyecKuit CMbICT
MIPOU3BOTHOM

124 YpaBHeHHE KacaTeIbHOU K rpaduKy
byHKIIUN

125 VYpaBHeHHE KacaTeIbHOU K rpaduKy
byHKIIUN

126 [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKIINH

127 [Ipou3BoiHBIE IeMEHTAPHBIX (PYHKINN

128 [Ipou3zBoHast CyMMBI, IPOU3BEICHMUSI,
YaCTHOTO ¥ KOMIO3UIIMU (DYHKIIHI

129 [Ipou3sBoHast CyMMBI, IPOU3BEICHMUS,
YaCTHOTO M KOMIO3UIIMU (DYHKIIHI

130 [Ipou3sBoHast CyMMBI, IPOU3BEICHMUSI,
YaCTHOTO ¥ KOMIO3UIIMU (DYHKIIHI

131 KonTpoasnas padora: "IllpounzBoanas'

132 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHus"




133 [ToBTOpenue, 0000IICHNE, CUCTEMATU3AIIS |

3HaHuit: "Oyukun"
134 Hrorosasi kKoHTpOJILHaAsi padoTa 1 1
135 HToroBasi KOHTpoJIbHASA paboTa 1 1
136 HOBTOPGHI/IG, 00o01IeHne, CUCTeMaTH3AIHS |

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

Konrtpoin
HbIE
padoThI

IIpakTHuec
KHe
padoThI

JlaTa
HU3yYeH
us

DJIeKTPOHHBIE
mudposbIe
oOpa3oBarteJib
Hble pecypchbl

[IpuMeHeHne MPON3BOIHOMN K UCCIIEIOBAHUIO
(GyHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne MPON3BOIHOM K UCCIIETOBAHUIO
(GyHKIIMII HA MOHOTOHHOCTb U 3KCTPEMYMBbI

HpI/IMCHCHI/IC HpOHBBOI[HOfI K UCCIICA0OBAaHHUIO
@yHKHHﬁ Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

[IpuMeHeHne MPON3BOIHOM K UCCIIEIOBAHUIO
(GyHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne MPON3BOIHOM K UCCIIETOBAHUIO
(GyHKIMII HA MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne MPON3BOIHOMN K UCCIIEIOBAHUIO
(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

Haxoxaenne HauboIbI1ero 1 HAMMEHbBILIETO
3HAUEHUs HEMPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

Haxoxaenne HanboIbII1er0 1 HAMMEHbBILIETO
3HAUEHUs HEMPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

Haxoxaenne HanOoIbIIeTr0 1 HAMMEHBIIIETO
3HAUEHUs HEMPEPHIBHON (PYHKIINH Ha
OTpe3Ke




10

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpE3Ke

11

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

12

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

13

HpI/IMCHCHI/IC HpOHBBOI[HOfI I HaXOXICHUA
HaAWJIyq1iero pCuICHUA B IPUKIIAAHBIX
3agadax

14

HpI/IMCHCHI/IC HpOHBBOI[HOﬁ I HaXOXICHUA
HAWJIyqlIero pCuICHUA B IPUKIIAAHBIX
3aJadax

15

[IpuMeHneHne TPOU3BOTHON JJIst
ONpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOr0 PopMyYJIIOi UITH
rpagukoM

16

[IpuMeHneHne TPOU3BOTHON J1JIst
ONpeIeJICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOr0 POopMYJIIOi UITH
rpaduKom

17

Komnoszumus ¢pyHkimii

18

Komnosunust ¢pyHknmit

19

Komnoszumus ¢pyHkimii

20

['eomeTrpuueckue oOpa3bl ypaBHEHH Ha
KOOPAMHATHOW INIOCKOCTH




['eomerpuueckue oOpa3bl ypaBHEHH Ha

21 KOOPAMHATHOW INIOCKOCTH

” KonTponbnas padora: "MccnenoBanue
GyHKIMHA ¢ TOMOIIBIO TPOU3BOAHON"

3 [TepBooOpazHas, OCHOBHOE CBOHCTBO
nepBOOOpa3HBIX

24 [TepBooOpazHbIie 3eMEHTAPHBIX (HYHKITHUIL.
[TpaBuiia HaX0XIEHUS IEPBOOOPAZHBIX

)5 [lepBooOpa3HbIe 31eMEHTApHBIX (DYHKITHIA.
[IpaBuna HaxoXkAEHUS IEPBOOOPA3HBIX

2% HNurerpan. ['eoMeTpruyecKuii CMBICTT
UHTErpaja

7 Brruncnenue onpenenéHHOro HHTErpaa mo
dopmyne Hetotona-Jleitbnuia

)3 Boruncnenue onpenenéHHOro HHTErpaa mo
dopmyne Hetotona-Jleitbnuia

79 [IpumMeHenne uHTErpaia Iy HaXOXKIACHUS
ioniaied IIOCKUxX QPUryp

30 [IpumeHeHue uHTerpaa 1 HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps pemienuii AuddepeHnnaIbHbIX
ypaBHEHUU

0 [Tpumeps pemienuii AudhepeHnnaIbHbIX
yYpaBHEHUU
MaremaTiueckoe MOJEIUPOBAHUE PEAIbHbBIX

33 MPOIIECCOB C MOMOIIBIO AU(HepEeHIINATHLHBIX

ypaBHEHUI




Kontponbnas padota: "[lepBoobpasznas u

34 "
MHTErpal

35 TpuronomeTpudeckue QyHKIHH, UX
CBOWCTBA U TpadUKH

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U rpaduKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U rpaduKu

n TpuronomeTpuyeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

19 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YPaBHEHUI C TOMOILBIO
TPUTOHOMETPHUUECKOI OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUI C TOMOILBIO
TPUTOHOMETPHUUECKOI OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUUECKOI OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUUECKOI OKPYKHOCTH

€IIeHUE TPUTOHOMETPUYECKHUX HEPABEHCTB

44 P

45 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB

46 Pemienne TpUuroHOMETpUYECKUX HEPABEHCTB




47

Pemenne TPUTOHOMCTPUYCCKNX HCPABCHCTB

Kontponbnas padora: "I'paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIHH.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OcCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PELLICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

5 OcCHOBHBIE METO/IbI PELICHUS
MI0KAa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

57 OcCHOBHBIE METO/IbI PELICHUS
UPpALMOHATIFHBIX HEPABEHCTB

58 OcCHOBHBIE METO/IbI PELICHUS
UPpaAlMOHATIFHBIX HEPABEHCTB

59 OcCHOBHBIE METO/IbI PELLICHUS
UppaMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS




VPPALMOHAJIBHBIX HEPABEHCTB

61

['padmyeckue METOABI peLICHUS
UPPALMOHATILHBIX YPaBHEHHH

62

['padmyeckue METOABI peLICHUS
UPPALMOHATILHBIX YPaBHEHHI

63

I'paduueckue meTob! pemeHus
IIOKa3aTeJIbHBIX YPAaBHEHUM

64

I'paduueckue MeToabl pereHus
MOKa3aTeJIbHbIX HEPABEHCTB

65

['padmyeckue METOABI peLICHUS
jorapupMUUECKUX ypaBHEHUN

66

['padmyeckue METOABI peLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

67

I'paduueckue METOBI pemeHUs
norapu(pMHUECKUX HEPABEHCTB

68

I'paduueckue MeToabl pemeHus

NOKa3aTeIbHBIX U JIOTAPU(PMUIECKAX

ypaBHEHU I

69

['padmyeckue METOABI peLICHUS

IIOKa3aTCJIbHBIX U HOFapI/I(bMI/I‘ICCKI/IX

yYpaBHEHUU

70

['padmyeckue METOABI peLICHUS

IIOKa3aTCJIbHBIX U HOFapI/I(bMI/I‘ICCKI/IX

HCPABCHCTB

71

['padmyeckue METOABI peLICHUS

IIOKa3aTCJIbHBIX 1 HOFapI/I(bMI/I‘ICCKI/IX

HCPABCHCTB




KonTponbhas padora: "UppannonaibHele,

72 MOKa3aTeNbHbIE U JIOTapUPMUUECKHE
HepaBeHCTBA"
KommnekcHeie uncna. AnreOpanueckas u

73 TPUTrOHOMETpHUecKas (popMbl 3arucu
KOMIUIEKCHOTO YHCIIa
KommnekcHeie uncna. AnreOpanueckas u

74 TPUTOHOMETpHUEcKas (pOpMbI 3arucu
KOMILIEKCHOTO YHCIIa

75 ApudmeTndeckue oneparuu c
KOMILJIEKCHBIMH YU CJIaMHU

76 ApudmeTndeckue oneparuu C
KOMILJIEKCHBIMH YU CIaMHU

77 N300pakeHne KOMIJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

73 N300pakeHne KOMIIEKCHBIX YHCET Ha
KOOPAMHATHOW IIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO Yncia

20 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMILJIEKCHBIX YHCeN JUIs

81 penieHus pU3NIECKUX U FT€OMETPUUECKUX
3a1a4y

%) KonTponbhas padora: "KomminekcHbie
yucna"

&3 Harypainbnble u nensie yucna




84

Harypasbnble u niensie ynucna

HpI/IMCHCHI/IC IMPHU3HAKOB ACJIUMOCTHU LCIIbIX

85
qrcen

26 [IpumeHeHre TPU3HAKOB IEIUMOCTH LEITBIX
qHCel

g7 [IpumeHeHwe MPU3HAKOB AETUMOCTH LEJIbIX
gucen: HOJl m HOK

28 [TpumMeHeHre MPU3HAKOB AETUMOCTH LENIbIX
gucen: HOJl m HOK

%0 [IpumeHeHne TPU3HAKOB IEIUMOCTH LEITBIX
YHCEJI: OCTATKU TI0 MOJTYJIIO

90 [IpumeHeHne TPU3HAKOB IEIUMOCTH LEITBIX
YHCEJI: OCTATKU TI0 MOJTYJIIO
[IpumeHeHre MPU3HAKOB AETUMOCTH LEJIBIX

91 yucell: anroput™ EBkiunaa i pemenus
3aJa4 B IEJIbIX YUCIIaX

9 Kontponbnas padota: "Teopus menbx
yucen"
Cucrema U COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIICACTBUSA
Cucrtema U COBOKYITHOCTh YPaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHSI

95 OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHANBHBIX yPaBHEHUH

96 OcCHOBHBIE METO/IbI PEILICHUS CUCTEM U




COBOKYITHOCTEN UPpPalMOHAIbHbBIX
ypaBHEHU I

97 OcHOBHBIE METO/BI PEILIEHUS CUCTEM U
COBOKYITHOCTEW MOKA3aTEIbHbBIX YPABHEHUN

OCHOBHBIE MCTObI PCHICHUA CUCTCM U

98
COBOKYITHOCTCH IMOKA3aTCIIbHbIX YPABHCHUUN

OcHOBHBIE METO/BI PEILIEHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUIECKUX
yYpaBHEHUU

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKIX
ypaBHEHUI

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7a4 U3

101 pa3nuyHBIX 001acTeil HAYKU U peabHOM
YKU3HU, MHTEpIIPETals 0Jy4YEeHHBIX
pE3yJIbTaTOB

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 U3

102 pa3nuyHBIX 001acTeil HAYKU U peaTbHOM
JKU3HU, MHTEPIIPETalUs 0Jy4YEeHHBIX
pE3yJIbTaTOB

[IpuMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3

103 pa3IMYHbIX 00JacTel HAyKU U peallbHOM
YKU3HU, HTHTEPIIPETalUs MOTy4eHHBIX
pe3ynbTaToB

104 KoHnTtponbHas padora: "Cucremsi




palOHAIBHBIX, UPPALUOHAIBHBIX
NOKa3aTeIbHBIX U JIOTAPU(PMUIECKAX

ypaBHEHU"
105 PannonaneHbIe ypaBHEHMS C TapaMeTpaMu
106 PanmonanbHble HEpaBEHCTBA C TapaMeTpaMu
107 PannonanbHble cucTeMBbl ¢ apaMeTpamu
108 UppanmonanbHable ypaBHEHUs, HEPABEHCTBA
C mapaMeTpaMu
109 HppauroHanbHbIe CUCTEMBI C TApaMeTpamMu

110

[Toka3arenbHble ypaBHEHHUsI, HEPABEHCTBA C
napameTpamu

111

[lokazarenbHble CUCTEMBI C TApaMETPaMu

112

Jlorapudmuueckue ypaBHEeHUs, HEPAaBEHCTBA
C IapaMeTpaMu

113

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

114

TpuroHomeTpru4ecKue ypaBHEHHUS C
napameTpamu

115

TpuronomeTpuyecKkrue HEpaBeHCTBA C
napaMeTpamu

116

TpuroHoMeTpuyeCcKrue CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u ucciaegoBanue
MaTeMaTHYECKUX MOJENIEN peabHbIX
CUTYyAalMi C MOMOULIBIO YPABHEHUN C
napaMeTpamu

118

ITocTpoenue u ucciaegoBanue
MaTEMAaTHYCCKUX MOI{GJ’IGﬁ PCATBbHBIX




CUTYyalMi C IOMOLIBIO CUCTEM YPaBHEHUH C
napameTpamu

119

[Toctpoenue u uccienoBanue
MaTEMaTHYECKUX MOJEIIEH peabHbIX
CUTYyalMi C IOMOLIBIO CUCTEM YPaBHEHHH C
napameTpamu

KonTponbhast padora: "3anauu c

120 "
napaMeTpamu

121 [ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS
3HaHuil: "YpaBHenus"

122 [ToBTrOpenue, 0000IICHNE, CHCTEMATH3AIIS
3HaHui: "YpaBHeHus"

123 [ToBTrOopenue, 0000IICHNE, CHCTEMAaTH3AIUS
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHUN"

124 [ToBTrOpenue, 0000IICHNE, CHCTEMAaTH3AIUS
3HaHuii: "HepaBencraa"

125 [ToBTOpenue, 06001IeHUE, CUCTEMAaTH3AIUS
3Hanuil: "HepaBencrtra"

126 [ToBTrOpenue, 0000IICHNE, CHCTEMAaTH3AIUS
3HaHuii: "HepaBencraa"

127 [ToBTrOopenue, 0000IICHNE, CHCTEMAaTH3AIUS
3Hanuil: "lIpousBoaHas u e€ npumeHenue"

128 [ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS
3Hanuil: "lIpousBoaHas u e€ npumeHenue"

129 [ToBTOpenue, 006001IeHUE, CUCTEMAaTH3AIUS
3Hanuil: "[IpousBoaHas u e€ npumMeHeHue"

130 [ToBTOpeHuUe, 06001ICHNE, CHCTEMAaTH3 AU




3HaHuii: "MHTerpan u ero npumeHenue"

131 [ToBTOpEHKE, 0000IICHUE, CUCTEMATH3 AL
3HaHui: "OyHknun"

[ToBTOpEHME, 0000IICHUE, CUCTEMATH3 AL

132 3HaHui: "OyHknun" !
133 [ToBTOpEeHUe, 06001ICHNE, CHCTEMAaTH3 AU 1
3HaHui: "OyHkun"
134 Wrorosas koHTposibHAsA paboTa 1 1
135 HroroBast KoHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 00001IeHNe, CHUCTEMAaTH3AIUS 1
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KIIACC
Kon
npoBepst .
IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI 0CHOBHOM
emoro 00pa3oBaTeILHON NPOrPAMMBI CpeIHEro 001ero odpa3oBaHusi
pe3yJbT
aTa
1 Ypcna ¥ BEIYUCICHUS
11 OnepupoBarhb  HOHATHUSMHU:  pallUOHAIBHOE M JACHCTBUTEIBHOE  YHCIIO,
' OOBIKHOBEHHAS M JICCATHYHAS IPOOb, IPOIICHTHI
12 BeImonHATE apudMeTHIeCKre onepariy ¢ palioHaIbHBIMU U JICHCTBUTEIHLHBIMU
' YUCIIaMHU
13 BoimmonuaTe npuOAMKEHHBIE BBIYMCICHUS, HCIOIB3YS IMpaBHJIa OKPYIJICHUS,
) JeNnaTh MPUKUAKY U OLIEHKY pe3ysibTaTa BRIUMCICHUN
OnepupoBaTh MOHATUSMHU: CTEIICHBb C IICJIBIM IMOKa3aTeIeM, CTaHaapTHas (opma
14 3alUCH JACHCTBUTEIBHOTO YMCIIA, KOPEHb HATYPAJIbHOW CTENEHH; UCIOJIb30BaTh
' noaxonsAuryro  GopMmy 3amucH  JCHCTBUTENBHBIX 4YMCEN JUIsl  pelIeHUus
MPAKTUYECKUX 3a71a4 U MPEJACTABICHUS JaHHBIX
OnepupoBarh MOHATUSAMH: CHHYC, KOCHMHYC M TAaHIE€HC IPOU3BOJIBHOIO YIJIA;
1.5 HCITOJIb30BaTh 3aITiuCh MIPOU3BOJILHOTO yria yepes oOpaTHbIe
TPUTOHOMETpHYECKHe (PyHKIIUU
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBarh MOHATUSAMU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 palMoOHAIIBHOE, HppaliOHAILHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
27 BrimonHATe mpeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAKCHHA W peliaTh
) TPUTOHOMETPUYECKUE YPABHEHUS
BemonHATe  mpeoOpa3oBaHUS IENBIX, PANHOHAIBHBIX U HPPAUOHAIBHBIX
2.3 BBIDQKCHUH W  pelIaTh OCHOBHBIE THIIBl  LEJIBIX, pAlMOHAIBHBIX U
HPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHUS W HEPABEHCTBA /I PEIICHHS MAaTeMaTHYECKUX 3a7ad U
' 3aJ1a4 U3 pa3IM4HbIX 00JaCTel HayKu U peanbHON KU3HU
MonenupoBaTh peanbHble CUTYallUU Ha SI3bIKE alnreOpbl, COCTABIATH BHIPAKEHUS,
2.5 YpaBHEHUs, HEPABEHCTBAa 10 YCJIOBHUIO 3a/aud, HCCIEN0BATh IOCTPOCHHbIE
MOJIEJIH C UCITOJIb30BAHUEM amapara aireOpsl
3 Oyukuuu u rpadpuku




OmnepupoBarh MOHATUSAMHU: (QYHKIHUSA, CIOCOOBI 3amanus (QyHKIUH, 001acTh
3.1 OTIpeNIeNIeHUs] M MHOXECTBO 3HAueHWi (yHKUuH, rpaduk (yHKIHUH, B3aUMHO
oOpaTHbIe QYHKIUU
30 OmnepupoBarh MOHATHSAMHU: YETHOCTh M HEUETHOCTh (DYHKIMH, HYIU (DYHKIHH,
' MIPOMEXYTKH 3HAKOIOCTOSIHCTBA
33 Hcnonb3oBatek rpapuky GyHKIUHA U1 pelieHns ypaBHeHUH
34 Crpouth ¥ 4HMTaTh TpapUKU JHUHEHHONW (YHKIWH, KBaApaTHUYHOW (YHKIIHH,
' CTETIEHHON (PYHKIIMU C HENIBIM MTOKa3aTeIeM
Hcnonb3oBate rpapuky GyHKIUHI 1S HCCIIeJ0BaHUS MPOLIECCOB U 3aBUCUMOCTEH
3.5 IIpU PELICHUH 3aJad U3 JAPYruX Y4YeOHbIX NIPEIMETOB U pEalbHON JKU3HU,
BBIpaXaTh (OPMYJIAMHU 3aBUCIMOCTH MEX/y BETHUYMHAMU
4 Hauana maTremMaTnueckoro aHajiuza
41 OnepupoBarh  MOHATHAMHU:  MOCIENOBATEIBHOCTh,  apudmMeTHdeckas u
' reoMeTpHuecKasi IpOorpeccuu
49 OnepupoBaTb  NOHATUSIMHM:  OECKOHEYHO  yObIBarolass  reoMeTpuyecKas
' nporpeccusi, CcyMmMa 0€CKOHEYHO YOBIBAIOIIEH Te€OMETPHUYECKON POTPECCUH
4.3 3anaBaTh OCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCO0AMHU
44 Hcnonp30BaTh CBOMCTBA IOCIEAOBATENbHOCTEH M IPOrpeccHil ais pelieHus
' peanbHbIX 33Ja4 IPUKJIaJHOTO XapaKTepa
5 MHoOXkecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPAIlU HAJ MHOKECTBAMHU
59 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJis ONUCaHHs PeajbHBIX
' IIPOLIECCOB U SIBJIEHUH, IIPU PELICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
53 OnepupoBaTh NOHATUSAMHU: ONpEEICHNUE, TeOpeMa, CIECTBUE, T0KA3aTEIbCTBO
11 KITACC
Kon
nposeps .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
emoro o0pa3oBaTe/IbHOM NPOrPaMMbl CpeiHero o01ero 00pa3oBaHus
pe3yJabT
aTa
1 Yucna v BBIYUCIICHUS
OnepupoBaTh NOHATUAMU: HATYpAJIbHOE, LIEJI0€ YMCIIO; UCIOJIb30BaTh MPU3HAKU
1.1 JEIUMOCTH ILEJbIX YHCEJ, DPA3JIOKEHHE YHUCJIa HA IPOCTbIE MHOXKUTENIN IS
pelieHus 3a1a4y
1.2 OnepupoBaTb OHATUEM: CTEIIEHb C PALMOHAIBHBIM [TOKa3aTeIeM
13 OnepupoBaTh MOHATHUAMHU: JIOTapu(M dHCIa, JECATUYHBIE W HATypaJbHBIE
' norapudmel




YpaBHEHHUS 1 HEpABEHCTBA

[IpyMeHsTh CBOMCTBA CTEMEHH ISl MpeoOpa3oBaHUsl BBIPAKEHHM, ONEpUPOBATH

2.1 MOHATUSAMHU: I10KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI
MOKa3aTeJIbHbIX YPAaBHEHUM U HEPABEHCTB
Boimonuate  mpeoOpa3oBaHus — BBIPOKEHUH,  cOAEpXAallUX  JIOTapu(MBI,
2.2 OTIepUPOBATH MOHATUSAMU: JIOTapU(MUUIECKOE YpaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIBI JOTapU(PMHUUECKUX YPABHEHHUI U HEPABCHCTB
23 HaxonuTs perienust npocTeHnX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATHUSAMM: CHUCTEMA JIMHEMHBIX YpaBHEHUW M €€ pelIeHUuE;
' UCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JIJIs1 peLIeHUs] IPAKTUYECKUX 3a]1a4
)5 Haxoauth pemeHuss NpoCTEMIIMX CUCTEM M COBOKYIHOCTEH pPallMOHAIBHBIX
' YpaBHEHUI U HEPABEHCTB
MonenupoBaTh peajlbHbIE CUTYallUH Ha SI3bIKE aureOpbl, COCTABIIATH BbIPAXKEHUS,
2.6 YpaBHEHUs, HEPAaBEHCTBA M CHCTEMBbI [0 YCIOBHIO 3a/layd, MCCIEI0BaTh
MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM afapara alireopsl
3 @yHKIMU U TpaduKu
OnepupoBaTh MOHATUSAMH: nepuoanyecKas byHKIHS, MIPOMEXYTKH
31 MOHOTOHHOCTH (YHKIIMHM, TOYKH OKCTpeMyma (YHKIUH, HauOoIbllIee WU
' HauMeEHbIlIee 3HaueHus (YHKIUKM Ha MPOMEXKYTKE; HCIONb30BaTh HX JUIS
uccieIoBaHusl PyHKINH, 3aJaHHOU IrpaduKoM
OnepupoBaTh MOHATUSAMU: TpaUKU TOKA3aTENbHOM, JOrapupMUYECKON W
3.2 TPUTOHOMETPUUECKUX (PYHKIIHIA; U300paXkaTh UX HAa KOOPJAWHATHOM IMJIOCKOCTH H
HCII0JIb30BATh ISl pELICHUs] YyPABHEHUI U HEPABEHCTB
13 N300paxaTh Ha KOOPAMHATHOM IIOCKOCTH TpadUKH JTHHEHHBIX YpaBHEHHH H
' UCII0JIb30BATh UX /ISl PEIICHUS] CUCTEMBI IMHEUHBIX YPaBHEHUN
34 Hcnonp3oBate rpaduku GyHKIMN I UCCIIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH
' U3 JPYTUX y4eOHbIX JUCLMILINH
4 Hauana matemaTnyeckoro aHaiausa
OnepupoBaTh MNOHATUSIMH: HeMpepbiBHAas (GYHKIUSA, MPOU3BOAHAS (DyHKIUU;
4.1 HCIIOJIB30BaTh TI'E€OMETPHYCCKUH W (PU3WYECKUIA CMBICT TMPOU3BOTHON IS
pelieHus 3a1a4y
47 Haxonute mnpou3BogHBIE 3JIEMEHTAPHBIX (DYHKLUMH, BBIYMCIATH I[POU3BOJHBIC
' CYMMBI, IPOU3BEICHMS], YACTHOT'O (DYHKIUI
43 Hcnonb3oBaTh NpOM3BOAHYIO JUIsl UCCIE€N0BaHUS (QYHKIUMH Ha MOHOTOHHOCTb U
' HKCTPEMYMBI, IPUMEHSITh PE3YJIbTAThl UCCIIEIOBAHUS K IOCTPOEHHUIO IpapuKoB
44 Hcrnonb30BaTh MPOU3BOAHYIO JJIsi HAXOXKIACHUS HAWIYYIIEro pelIeHUus B
' NPUKJIAIHBIX, B TOM YUCJIE COLMAIIBHO-O)KOHOMUYECKHUX, 3a7a4ax
A5 OnepupoBaTh  MOHATHAMHU:  TEpBOOOpa3Has W HMHTETpal;  I[OHUMATh
' reOMETPUUECKUN U (PU3NYECKUI CMBICT UHTErpajia
46 Haxonute mepBooOpa3Hbie 3JIEMEHTApHBIX (YHKIHH, BBIYUCIATH WHTETPAl I10

dopmyne Hetorona — JleiiOHuMIa




4.7

Pemars MMPUKIAAHBIC 3aaa4yv, B TOM YHUCIIC COLUAIIBHO-3KOHOMHYECKOI0 H
(u3nvecKoro xapakrepa, CpeICTBAMI MaTEMAaTHYECKOTO aHAIN3a




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC
Ko IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
A
1 Hucna u BBIYUCIECHUS
Pammonanbhple  umucna.  OOBIKHOBEHHBIE UM JECATHYHbBIE  JpOOM, IPOLEHTHI,
L1 OeCKOHEeuHbIe MeproArUYecKre qpodu. AprudmeTndyeckue onepanuy ¢ paioHaIbHbBIMU
' qucaaMHy, peodpa3oBaHus YUCIOBBIX BblpakeHull. [Ipumenenue npobei 1 mpoueHToB
JUIS peLIeHus IPUKIaIHbIX 3a/1a4 U3 PA3JIMYHbIX OTpaciell 3HaHUH U peallbHON KU3HU
JlelicTBUTENbHBIE YKCia. PaninoHanbHble U MppallMoOHabHbIE YKicia. ApupmeTuyeckue
1.2 | omepanuu c AeHCTBUTEIbHBIMM uuciaaMu. [IpuGnuxEéHHble BBIYMCICHMS, IpaBHUJIa
OKpYTJICHUS, IPUKHU/IKA U OLIEHKA pe3yJIbTaTa BEIYUCICHHH
Crenens ¢ 1enbpiM nokasareneM. CtanaapTHas ¢popMa 3arucu JeHCTBUTEIBHOTO YHCTIA.
1.3 | Hcnonp3oBaHue MOAXOMANICH (POPMBI 3aIUCH JACUCTBUTEIBHBIX YHCEN JUIS PEIICHUS
MIPaKTUYECKUX 3aJ1a4 U IPECTaBICHUS JaHHBIX
14 Apudmerniyeckuii KOpeHb HATypalbHOW creneHd. JleHcTBUs ¢ apudmMeTudecKkuMu
' KOPHSIMHM HaTypalbHON CTENEHU
L5 CuHyc, KOCHMHYC W TaHI€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHT'€HC YUCIIOBOI'O apryMeHTa
2 YpaBHEHHsI U HEPABEHCTBA
2.1 | ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUS
59 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' (bopMyIIbI
)3 VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. Meron
' HUHTCPBAJIOB
2.4 | Pemenue uenabix U JpOOHO-paLlMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.5 | Pemenue uppanroHaIbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YpaBHEHUN
57 [IpuMeHeHMe ypaBHEHUI U HEPABEHCTB K PELLICHUIO MaTeMaTHYECKUX 3a]ad U 3a]a4 U3
' pa3nuyHbIX 001acTe HayKH U peanbHOM KU3HU
3 OyHKIUM U TpapUKu
31 @Oynkiusa, crnocodsl 3amanus ¢yHkuuu. [padux  ¢ysxnum. B3ammbHO 00paTHBIC
' GyHKIMU
19 OOnacte ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkumu. Hymm  dyHkum.

[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKUIUU




33 CrenenHas (GyHKIUS C HATYpaJIbHBIM W IENBIM MMOKa3areneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpaduK KOPHS 71-0¥ CTETICHU
34 Tpuronomerpudeckasi OKpPY>KHOCTb, OINpEACICHUE TPUTOHOMETPUUECKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Hauvana marematuyeckoro anammsa
41 [TocrmenoBarenbHOCTH, CIOCOOBI  3aJaHMs  IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' 0CJIEI0BATELHOCTH
ApudmeTrnueckas U TeoMeTpUuUecKas IMporpeccud. beckoHedyHOo yObIBaromias
4o | TEOMETPHYECKas IpOrpeccHs. Cymma OeckOHEYHO YOBIBAIOIIEH T'€OMETPUUECKOM
' nporpeccuu. Dopmyna CI0XKHBIX MPOIEHTOB. VCmonp30BaHWE MPOTPECCUU IS
pelIeHus peasbHbIX 3aj1a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTUKa
MHoXxecTBO, omnepanuud Haja MHOXecTBamMu. Jlumarpammbel  Oinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara [Jjs ONHCAHUA pPEATbHbIX
MIPOLIECCOB U SBJICHUH, NP PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, J10KA3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHMS
1 Yucna u BBIYUCICHUS
1.1 Harypanbnble u nensie yrcina. [Ipu3Haku 1e1MMOCTH ENbIX YHCeT
1.2 Crenens ¢ paldOHaNbHBIM NOKa3areneM. CBoMCTBa CTENEHU
1.3 Jlorapudm uucna. [lecaTnynble U HATypalbHbIE JOTapuPMBbI
2 YpaBHeHUS U HEpaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaKE€HUH, COAEPIKALUX JIOTaPUPMBbI
2.2 [TpeoOpazoBaHue BbIpaXEHH, COIEPKALUX CTENIEHH C PAIllHOHATBHBIM MTOKa3aTeIeM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [loka3arenbHble ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
6 Cucrembl IMHEWHBIX ypaBHEHUH. Pelienne npukiiagHbIX 3a7a4 C TOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpuMeHeHnne ypaBHEHUHN, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHUX 3aJ]1a4
' W 3aJ1a4 U3 Pa3IMuHbIX 00JacTel HAyKu U peallbHOM KU3HU
3 @yHKIMH U TpaduKu
31 Oyuknus. Ilepuognueckue ¢ynkun. IIpoMexyTku MOHOTOHHOCTH (YHKIUH.
' MakcumymMbl ¥ MHHHUMYMBI GyHKIuUH. HauOonbliee W HauMeHbIlee 3HAYCHUE




(YHKIIMM HAa IPOMEXKYTKE

3.2 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
33 [oxa3zatenpHas u norapudmuyeckas GyHKIIUH, UX CBOWCTBA U IpaduKu
34 Hcnonp3oBanue rpa¢ukoB GyHKUMN I pELIEHUS] YpaBHEHUH U IMHENHBIX CUCTEM
Hcnonb3oBanue rpagukoB GyHKLIUH A5 UCCIIEI0BaHMS MPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE€ BO3HHUKAIOT IPH PELIEHUH 334ad U3 JAPYruX Y4eOHBIX MpPEeIMETOB U
peaabHON KU3HU
4 Hagaya maTemaTHueckoro anaimsa
4.1 HenpepoiBHble pyHKIMU. MeTO] MHTEPBAJIOB AJIs PEIICHUs] HEPaBEeHCTB
4.2 [TpousBonHas GpyHkuuu. ['eomerprueckuit 1 GpU3NYECKUI CMBICI IPOU3BOIHOM
43 [IpousBoaHbie >neMeHTapHBIX (yHKIUH. DOpMynbl HAXOXKACHUS TMPOU3BOAHOMN
' CYMMBI, IPOU3BEICHUS U YaCTHOI'O (DYHKIUI
[lpumeHeHne NOPOM3BOJHOM K HCCIEIOBAHUIO (YHKIMM Ha MOHOTOHHOCTb H
4.4 sKkcTpeMyMbl. Haxoxnenue HanOoJblllero M HaMMEHBLIETO 3HAYeHHUsI (YHKLUU Ha
OTpe3Ke
[TpuMeHeHne MPOU3BOIHOM Il HAXO0XKIECHUS HAWIYYIEro PEelIeHUs B MPUKIATHBIX
4.5 3ajadax, ISl ONpEAE]eHUs CKOPOCTH Ipolecca, 3aJaHHOro (opMysiaol WU
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpan, ero reomeTpudeckuid U (pU3NIECKHUl CMBICI. Bhluncienne nHTerpaia mo

dbopmyne Hrrotona — JleliOnuna




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBI CPEJJHETI'O OBIIIET'O OBPA3OBAHU A

Kon
nposepsie
MOr0
TpeOOBaH
us

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30oBaTeJIbHOI NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Brnanenue meromamu J0Ka3aTenabCTB, aJrOpUTMAMU pEIIEHUs 3ajady; yMEHHE
(bopMyIHpOBATh U ONEPUPOBATH MOHATUSAMU: OTIPENICICHNE, aKCHOMA, TEOpEMa,
CIIe/ICTBHE, CBOMCTBO, IIPU3HAK, JI0Ka3aTeIbCTBO, PaBHOCHJIbHBIE
(GOpMYIHpPOBKH; TpPHUMEHATh UX; YMEHHE (OPMYIHpPOBaTH oOOpaTHOE U
IPOTHBOIOJIOKHOE YTBEPXKJIEHUE, NPUBOAUTH IMPUMEPbl U KOHTPIPUMEPHI,
HCIO0JIb30BaTh METOJ MaTEeMaTHYeCKON HMHIYKIIMH; [IPOBOAUTH JOKa3aTelIbHbIE
paccyKJIeHMs NIpU PpEILICHUH 3a/ay, OLEHUBATh JIOTUYECKYK MPaBUIBHOCTH
paccyXeHUI; yMEHHE ONEPUPOBATh MOHATUSAMU: MHOKECTBO, [TOJMHOXKECTBO,
olepaluyd  HaJl  MHOXECTBaMH; YMEHHME  MCIIOJIb30BaTb  TEOPETHUKO-
MHO>KECTBEHHBIN amnmapar JAjs ONMCAaHUs PEalIbHbIX IMPOLIECCOB U SBICHUM U
IPU PELICHUH 33]ad, B TOM 4YMCJE M3 JPYT'HX Y4eOHBIX NpEIMETOB; YMEHHE
OllepUpOBaTh MOHATUAMHU: TIpad, CBA3HBIA Tpad, JepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3a/laBaThb M OMMCHIBATh I'padbl pasIMYHBIMHU CIIOCOOAMU;

MCI0JIb30BaTh Tpadbl IPU PELICHUN 3a]1a4

YMeHHe onepupoBaTh MOHATUAMM: HATYPAIBHOE YHUCIIO, LIEJIO€ YHUCIIO, CTEIECHb
C LeJbIM II0Ka3arelleM, KOpPEHb HaTypaJbHOM CTENEHH, CTENEHb C
palMOHAIBHBIM II0KA3aTelIeM, CTENEHb C JCHCTBUTEIBHBIM IIOKA3aTENIEM,
jorapumM 4ucia, CUHyC, KOCHHYC M TaHT€HC MPOM3BOJIBHOIO YHCIA, OCTATOK
10 MOAYJIO, PAalMOHAJIBHOE YHCIO, HUPPALMOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJIbHBIX, LEJIbIX, pPAlUOHAIbHBIX, JEHCTBUTEIIBHBIX YHCEN; YMEHHE
WCTOJB30BaTh MPHU3HAKK JETUMOCTH, HAMMEHBIIMKA OOIIUH JenuTens U
HauMeHbllee ofliee KpaTHoe, aiaropuT™ EBknmga npu pemieHu 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMM IO3UIIMOHHBIMUA CUCTEMaMHU CUMCIICHHS; YMEHHE
BBIMOJIHATh BBIUUCIIEHHME 3HAUY€HUH M NpeoOpa3oBaHUs BBIPAKEHUH CO
CTETIEHSIMH W JorapupMamu, MpeodOpa3oBaHHs APOOHO-PAMOHAIBHBIX

BBIpa)KeHHfI; YMCHUC OIICPHUPOBATH IIOHATUAMU: IIoCJICI0BATCIIbHOCTD,




apupMeTHUecKasi TPOTPECCUsi, TeOMETpUYecKas TMPOrpeccHs, OECKOHEYHO
yObIBaroIast reomMeTpuyecKas nporpeccus; yMeHue 3aJaBaTh
[IOCJIEZI0BATEIBHOCTH, B TOM YHCIE C IIOMOIIbIO PEKYPPEHTHBIX (HOpMyII;
YMEHHE ONEepUpOBaTh MOHATHAMU: KOMIUICKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOYJIb U apTyMEHT KOMILJIEKCHOTO Yucia, (opma 3anucu
KOMILIEKCHBIX qucen (reomeTpuyeckas, TPUTOHOMETPHUECKAs U
anreOpanveckas); yMETh IPOHW3BOJAUTH  aApUPMETHYCCKHE JICUCTBUS C
KOMIUIEKCHBIMU YUCJIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX
quCell; OIepUPOBATh MOHATUSIMU: MaTpuLa 2x2 u 3X3, onpeaeauTeslb MaTPULIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHue omnepupoBaTh MOHATUSMH:  PALMOHAIBHBIE, HPpPALUOHAIbHBIC,
MOKa3aTeNIbHbIe,  CTCTNCHHBIC,  JIOTapU(PMUUYECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE OIEPUPOBATH MOHATHUSIMHU:
TOXKIECTBO, TOXXIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHUI U HEPAaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CUCTEM; YMEHHE peliaTh YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IOMOIIbIO
pa3IMyHbIX MNPUEMOB; pELIaTh YPaBHEHUs, HEPABEHCTBA M CHCTEMBI C
rapaMeTpoM; IMPUMEHATh YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI ISl PELIEHUS
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3 PA3IUYHbIX OOJACTeH HAyKH U pealbHOU

KHU3HU

YMeHue  omepupoBaTh  MOHATHSAMH:  (QyHKUUS, YETHOCTh  (DYHKIHH,
NEpUOJUYHOCTh  (YHKIMH, OTrPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (GYHKIMH, HauOojblllee M HAaUMEHbIIEee 3HAYEHUS
(GyHKIMH Ha HOPOMEXKYTKE, HempepblBHAs (YHKIMS, acUMNTOTHI TIpaduka
¢byHKuMH, TepBas W BTOpas MNpPOU3BOJAHAS (YHKIMH, TIE€OMETPUYECKUH U
¢bu3nvYecKuil CMBICT MTPOM3BOIHOM, epBOOOpa3Hasi, ONpeaeIEHHBIA HHTETPA;
YMEHHE HaXOJWUTh AaCHMIITOTH rpaduka QyHKIUH, YMEHHE BBIYHACIATH
MIPOU3BOJIHBIE CYMMBI, TNPOW3BEICHHS, YaCTHOTO M KOMIO3HMIWHU (YHKIIHHA,
HaXO/UTh YpaBHEHHUE KacaTelIbHOW K rpaduKy (yHKIMH; YMEHUE HaXOAMUThb
IIPOM3BOJHBIE AJIEMEHTApHbIX (YHKIUH; YMEHUE HCIIONb30BAaTh MPOU3BOIHYIO
IUIs “ccreoBaHus (PYyHKIMM, HAXOAUTh HAaUOOJIbIINE U HAUMEHbIINE 3HAYCHUS
¢GbyHKUMH; CTpOUTh TIpadUMKM MHOTOWIEHOB C MCIIOJIb30BAaHMEM armapara
MaTEMaTUYECKOr0 aHalIW3a; IPUMEHATH IPOU3BOJHYIO MU HAXOXKACHUS
HaWjy4dyllero pelmeHus B MPUKIAJHBIX, B TOM YHCIE COLMUAIBHO-
HKOHOMHMUECKUX M (PU3NYECKUX 3a/la4yax; HaXOAUTh IJIOUIa U U 00bEMBI GUTYp

C IIOMOIIBIO HHTCIrpaJia; IMPUBOJUTH IMPpHUMCEPbL MaTEMAaTHYCCKOI'O




MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHInanbHBIX ypaBHEHUIH

YMeHue omnepupoBaTh MOHATUSAMHU: Tpapuk (yHKIHH, oOpaTHas (yHKIHA,
KoMno3uuuss GYHKUMH, JMHeHHas (QyHKOMs, KBagpaTU4Has (yHKIHA,
panroHanbHast QyHKIUS, CTeNeHHass (QYHKIMS, TPUTOHOMETpHYECKHe (PYHKIIUH,
o0OpaTHbIE TPUTOHOMETPUYECKHE PYHKIINH, I0KA3aTeNIbHAs U JorapupmMuuecKas
(GyHKIMH; yMEHHE CTPOWTH TpadUKH W3YYCHHBIX (YHKIHUN, BBINOIHATH
npeoOpa3oBanus rpadukoB (YHKIMHA, UCHOIb30BATh I'padUKU Ul U3Y4YECHHUS
MPOIECCOB W 3aBHCHMOCTEH, NpU pEIIeHHH 337ad U3 JPYIHX y4eOHBIX
IIPEIMETOB M 3aJlad U3 pealbHOM JKU3HU; BBIpaXKaTh (popMysaMu 3aBUCUMOCTHU
MEXIy BEIMYMHAMH, HCIOIb30BaTh CBOWCTBA M rpadukm QyHKOUH Ui
pelleHysl ypaBHEHMH, HEpaBeHCTB M 3ajlady C IMapaMeTpaMu; M300paxarb Ha
KOOPJAMHATHON IIJIOCKOCTH MHOKECTBA PELICHUN YPABHEHUI, HEPABEHCTB U MX

CHUCTEM

YMeHue peraTb TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLECHTHI,
J0JIM U YacTH, Ha JBM)KEHHUE, padoTy, CTOMMOCTb TOBAPOB U YCIYT, HAJOIH,
3aJaud W3 00JacTW YHpaBlIeHHS JIMYHBIMH W CEMEHHBIMH (pUHAHCAMH);
COCTABJISITh BBIPAKECHMS, YPABHEHMS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO
3aJa4u, UCCIIEJ0BaTh MOJIyYEHHOE PEIICHUE U OLIEHUBATh IIPABJONONA00HOCTH
pe3y/ibTaTOB; YMEHHE MOJIEIUPOBATH pEANBHbIE CHUTyallud Ha S3bIKE
MAaTE€MATHKU; COCTABJIATH BBIPAKECHHUsSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBHIO 3a/a4d, UCCIENOBATh IOCTPOCHHBIE MOJCIH C UCIOIb30BAHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOMYYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: cpelHee apudmMeTHueckoe, MeIuaHa,
HanOoIplllee M HAaWMEHbIEe 3HAYCHHWs, pa3Max, AWCIEepPCHs, CTaHIApTHOE
OTKJIOHEHHE 4YHUCIIOBOrO Habopa; yMEHHE W3BICKATh, HHTEPIPETUPOBATH
nHpOpPMALIKIO, TPEACTABICHHYI0O B TaONHMIax, Ha JIuarpaMMax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pPEAIBHBIX INPOIECCOB M SBICHHIA; MPEICTABIATH
MH(OPMAIIHIO C TOMOIIBIO TAOJHIl U JUarpaMM; UCCIEI0BaTh CTATUCTHYCCKUE
JaHHBIC, B TOM YHUCIIE C IPUMEHEHHEM IpaMueCKUX METOIOB M IJIEKTPOHHBIX
CpencTB; rpadMuecKd HCCIEeI0BaTh COBMECTHbIE HAONIOJCHUS C MOMOIIBIO

JYarpaMM pacCEerBaHUs U JIMHEWHOW pErpeccuu

YMeHue onepupoBaTh MOHITHSMM: CIy4alHBIM ONBIT U CIy4yallHOE COOBITHE,
BEPOSTHOCTh CIIy4allHOIO COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C
UCIOJIb30BaHUEM TpapUUeCKUX METOAOB; IMPUMEHSTHh (OPMYJIbI CIOKEHUS U

YMHOXEHHUS BEpOSTHOCTEH, (QopMydy TMOJHON BEpPOSTHOCTH, (QOpMyITy




bepraynnu, xkomOuHatopHbie GakTel ¥ (OPMYJIBI; OIEHHBATH BEPOSITHOCTU
pEaNbHBIX COOBITHH; yMEHHE ONEPHPOBATh MOHATUSAMHE: CIy4aliHas BEJIUYMHA,
pacripenieieHue BEpOSTHOCTEH, MaTeMaTH4ecKoe OXKUAAHWE, AMCIEpCUs H
CTaH/apTHOE OTKJIOHEHHE CIYy4allHOW BEIMYHMHBI, QYHKIMH pacIpeaeseHus H
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTENbHOIO M HOPMAJIbHOTO paclpeesCHUN;
YMEHHE HCIIOJIb30BaTh CBOMCTBAa M3YUEHHBIX paCIpeleiCHUI Uil pelIeHus
3aJa4; 3HAKOMCTBO C IMOHATHSIMU: 3aKOH OOJIBIINX YHCEII, METO/IbI BBIOOPOYHBIX
UCCJICJOBAaHMI; YMEHHE NPHUBOAUTH MPHUMEPHI NPOSBICHUS 3aKOHA OOJBIIMX
9yucel B NPUPOAHBIX W OOIIECTBEHHBIX SIBICHUSIX; YMEHHE OIEPHPOBATH
NOHSATHAMHU:  COYETAaHHE, IEePEeCTaHOBKA, YHUCIO  COYETaHWH,  YHCIIO
NepecTaHoBOK; OnHOM HpI0TOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE (DaKThI U
pacCyXIeHHus sl peUIeHUs 3ajad; OIICHUBATh BEPOSATHOCTU peabHBIX
COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOAEIh M  HHTEPIPETUPOBATH

HOJ'IyLIeHHHﬁ pe3yiabTar

YMeHue onepupoBaTh IMOHATUAMU: TOYKA, MPsAMasd, IUIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUN YroJl, IBYIPAHHBIA yroJl, TPEXIPAHHBIN
yroJl, CKPEIIMBAIOIIUECS NPSMbIE, MAPAJICIBHOCT U MEPIEHIUKYISIPHOCTD
IPSAMBIX M IUIOCKOCTEH, YroJl MEXKAy IpsSMBIMH, YIOJl MEXAYy IpsIMOM H
IJIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH,
paccTosiHUE MEXAY HpPSMBIMH, PACCTOSHHE MEKIY IUIOCKOCTSMH; YMEHHE
UCMOJb30BaTh IPU pEIIEHUH 3aJad H3yuyeHHble (aKThl U  TEOpEMbI
TUTAHUMETPUH;, YMEHHUE OIICHWBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpA;
CTPOUTH MAaTE€MaTHYECKHE MOJEIM C ITIOMOIUBK) I€OMETPUYECKUX IOHATHU WU

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAL (GUTYpBl, O0BEM QUTYDHI,
MHOTOTPaHHUK, MPAaBWIbHBI MHOTOTPaHHUK, CEYEHHWE MHOTOTpaHHUKA, KYO,
napajuiefienunesa, npusMma, nupamuaa, (QUrypa M TOBEPXHOCTh BpaIICHHUS,
MWIMHIP, KOHYC, miap, cdepa, miomanas cdepbl, IUIONAab ITOBEPXHOCTH
MUpaMHIbI, TPU3MBI, KOHyCa, IWIIMHApPA, OO0BEM Kyba, NPSIMOYTOJIHLHOTO
napajuieJienumnea, MUpaMuIbl, MPU3Mbl, IUIUHIAPA, KOHYyCA, I1apa, pa3BEPTKA
[IOBEPXHOCTH, CEUEHUs KOHyca M UWIMHApA, [apaulelibHble OCH WU
OCHOBAHHWIO, CEYEHHE MIapa, TUIOCKOCTh, Kacaromascs cQepsl, THIMHIPA,
KOHyca;  yYMEHHE CTPOUTh  CEYeHHE  MHOTOTpaHHUKA,  H300paxarhb
MHOTOTPaHHUKH, GUTYPHI U TTOBEPXHOCTH BpAIICHUS, UX CEUCHHSI, B TOM YHUCIIE
C TMOMOUIBIO  3JEKTPOHHBIX CPEACTB; YMEHUE NPUMEHATh CBOMCTBa

reOMETPUUECKUX (QUryp, CaMOCTOSTENBHO (HOPMYIHPOBATH ONPEEICHUS




u3ydaeMbIX (UTYp, BBIIBUTATh THUIOTE3bI O CBOWCTBAX M IpPHU3HAKaX
reoMeTpuueckux (uryp, OOOCHOBBIBaTh WM ONPOBEpPrath UX; YMEHHE
MPOBOJIUTH KJIACCUPUKAIMIO (UTYp IO Pa3IMYHBIM IMPH3HAKAM, BBITIOIHSITH

HGO6XOI[I/IMBIG JAOINIOJIHUTCIIbHBIC IIOCTPOCHHUA
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YMeHue onepupoBaTh MOHATUSAMU: JBUKCHHUE B IIPOCTPAHCTBE, MapAJICIbHbIN
IIEPEHOC, CHUMMETPHUs Ha IUIOCKOCTM W B IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoA00Ms, 1M0100HbIe (DUTYPI; YMEHHE paclo3HaBaTh paBHBIE
U 1oJ00HBIE (QUTYypHl, B TOM YHWCIE€ B MPHPOJE, MCKYCCTBE, ApXHTEKTYypE;
UCIIOJIb30BaTh I'€OMETPUYECKHE OTHOLIEHUS IIPU PEILICHUH 3a/1ad; HaXOAWUTh
reOMETPUYECKUE BEIMYHMHBI (UIMHA, YTOJI, IUIOIAAb, O0BEM) MpPHU PEUICHUU
3ajad U3 JAPYruX Yy4eOHbIX MPEIMETOB M M3 pealbHOM KHU3HHM; YMEHHE
BBIUUCIIATh TEOMETPUYECKUE BEJIMYMHBI (IJMHA, Yros, IUlomiajib, OOBEM,
IUIOIIAb TIOBEPXHOCTH), UCHOJB3ySd H3y4YCHHbIE (OPMYIJBI U METOJIBI, B TOM
4yyclle: IUIOAAb IIOBEPXHOCTHM MNHMPaMUJbL, IPHU3MBL, KOHyca, LWIMHIpA,
wiomaas cgepsl; 00bEM Kyba, IPIMOYTOJbHOIO MapajuiesIenHIeaa, TPaMU/Ibl,
IIPU3MBI, LWIMHAPA, KOHYyCa, LIapa; YMEHHE HAXOIUTb OTHOLIEHHE OOBEMOB

o1I00HBIX QUryp
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YMeHue omnepupoBaTh TMOHATUSMU: TNPSAMOYrojibHAsS CHCTEMa KOOPJAMHAT,
BEKTOp, KOOpPAMHATHI TOYKHM, KOODJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOU3BEACHNE BEKTOPa Ha YUCIIO, PA3JIOKEHUE BEKTOpa 10 0a3ucy, CKaIspHOE
MPOU3BEJICHUE, BEKTOPHOE IMPOU3BEACHHUE, YroJl MEXIy BEKTOpaMHU; YMEHHUE
UCIONIb30BaTh  BEKTOPHBIK W KOOPAWMHATHBIA  METON  JUIS  pEHICHUS

FeOMCTPHUYCCKUX 3aa4 U 3aa9 APYTUX y‘le6HI>IX npeaMETOB
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Vmenue BI)I6I/IpaTI) HOZ[XOI[?[IIII/Iﬁ MCTOA I PCHICHUA 3aJavdd; IMOHHMAHHUC
S3HAYMMOCTHU MATCMATHUKH B U3YUCHUU IPUPOAHBIX U O6III€CTB€HHBIX IMponeccoB
n HBHGHHﬁ; YMCHHUC PACIIO3HABATH TIIPOABJICHUC 3dKOHOB MATCMATHUKH B
HCKYCCTBC, YMCHHUC [IIPUBOAUTL TIPUMEPLI MATEMATUYCCKUX OTKprTI/Iﬁ

POCCHIICKOM U1 MUPOBOW MaTeMaTUYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COAEPXXAHUS, ITIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna u BBIYUCICHUS
1.1 Harypanbnble u nensie yncina. [Ipu3Haku 1eIMMOCTH LENIbIX YU CET
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIGCATHYHBIE ApPOOHM, IPOLCHTEHI,
. OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaJbHOM creneHu. [leiicTBus ¢ apudmeTnyecKkuMu
. KOPHSIMM HaTypaJbHON CTEIIEHH
1.4 Crenens ¢ 1enpiM nokaszarenaeMm. CTeNeHb ¢ pallMoOHalbHbIM NoKa3aTeseM. CBOMCTBa
. CTEIICHU
15 CuHyCc, KOCMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHI€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnunble U HaTypaibHble JOrapupmMbl
HelictButenbHple  4ucia. ApuMmeTHUYecKHe omnepanuud ¢ JeHCTBUTEIbHBIMU
1.7 yrciaamy. [IpuOakEéHHble BEIYMCICHMS, IPAaBUJIa OKPYTJICHHs, IPUKUIKA U OLIEHKA
pe3yJbTaTa BBIYUCICHUN
1.8 [IpeoOpa3zoBanue BeIpaKCHUH
1.9 KowmrmuiekcHele uncna
2 YpaBHEHHMS 1 HEPABEHCTBA
2.1 Lenble u 1poOHO-paliiOHaNIbHbIE YPaBHEHUS
2.2 HppannonajibHble ypaBHEHHUS
23 TpuronomerpudecKkue ypaBHEHHUs
24 [lokazarenbHble U JIorapupMUUIECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [lokazarenbHble U JIorapupMUUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH ypaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHeHUN. OnpenennTens MaTpULIbl
3 OyHKIMH U TpaduKH




Oynkus, cnocoObl 3amaHus ¢yHkuuu. ['padux ¢ysxnum. B3ammbao oOparHbIe

31 byukiun. YétHele u Heu€THbIe QyHKmu. [leproanueckue GpyHKInN
OOnactp ompeneneHuss W MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHKmm.
39 [TpoMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIHUH.
' MakcumymMbl ¥ MUHUMYMBI (yHKkuud. HamGomnbiiee ¥ HauMeHblllee 3HAUYCHUE
(GYHKIIMM Ha IPOMEXKYTKE
313 Crenennasi (GyHKIUS C HaTypaJbHBIM W IENbIM ToKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOPHS /-0 CTETICHU
34 Tpuronomerpudeckue GyHKIUU, UX CBOMCTBA U TpadUKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIHH, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢Qyakmuit. CpoiicTBa  (DYHKIIHIA,
. HEIPEPHIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenpbHOCTH, CIOCOOBI 331aHUS [TOCIIEJOBATEILHOCTEN
3.8 Apudmerndeckast u reoMeTpudeckas nporpeccuu. Gopmyiia CI0KHBIX TPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FMeMEHTAPHBIX (DYHKITHIA
[IpumeHeHne mNPOU3BOAHONH K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHnne HanOONbIIEro U HAaMMEHbIIEro 3HA4eHUsT (QYHKIUU Ha
OTpE3Ke
4.3 [TepBooOpasnas. MHTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOXecTBO, orepauu HajJ MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






