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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
Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHbIe (HU(pOBHIEL)
n/n NPOrpamMMbl Bcero Kontposrnrie o0pa3oBaTte/ibHbIE PecypChl
padoTbI
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHUS U 24 |
HepaBeHcTBa. CUCTEMBI IMHEWHBIX
yYpaBHEHUU
) @®yukuuu U rpagpuku. CrenenHas QyHKIUS C 12 1
LIEJIBIM TOKa3aTeseM
3 ApudmeTnueckuii KOpeHb N-0i CTEIEHH. 15 |
UppanmonanbHubie ypaBHEHUS
4 [ToxazarenpHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUSA
5 Jlorapudmuueckas QyHKIHA. 13 |
Jlorapudmuueckue ypaBHeHUs
6 TpuronomeTpruecKue BIPAKEHUS U ” |
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH M IPOTPECCUU 10 1
8 HenpepsiBabie ¢pynkuuu. [Iponsoanas 20 1
9 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS 5 )
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KIIACC

KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM JuexkTpoHHbIe (HU(pOBbLIEL)
n/n NMPOrpaMMblI Beero KonTpoasarie o0pa3oBaTe/ibHbIE PecypChl
padoTbI
i I/IccneHOBaHI:Ie (GYHKIUH C TTOMOIIBIO ” i
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 ['paduku TPUTOHOMETPHUUECKUX (PYHKITHIA. 14 |
TpuronomeTpuyeckrue HEpaBeHCTBA
4 HppanmonanbHble, TOKa3aTelbHbIC U 24 |
norapuMuUEcKre HEPAaBEHCTBA
KommiekcHbie uncna 10 1
6 Harypanbnbie u 1enbie yncina 10 1
Cuctembl parmoHAIbHBIX, HPPAMOHATBHBIX
7 NOKa3aTeIbHBIX U JIOTAPU(PMUIECKUAX 12 1
ypaBHEHU I
8 3amauu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 00001IeHne, cucTeMaTH3aIUs 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

Konrtpoin
HbIE
padoThI

JlaTa
U3y4YeHUS

DJIeKTPOHHBbIE
nudpoBbIe
oOpa3oBaTejibHbIE

pecypchl

MHO)KGCTBO, onepam/m Haa MHOXECTBAMHU U UX
CBOUCTBA

Huarpammesl Ditniepa-Benna

HpI/IMeHCHI/Ie TCOPCTUKO-MHOXKXCCTBCHHOI'O allllapaTa

JUIA pCIICHUA 3a1a4

Pammonansasie yncina. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH, TIPOLICHTHI, OECKOHEYHBIC
MIePUOIUYECKHE TpOoOH

Panmonaneubie yncia. OOBIKHOBEHHBIC U
JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUHbIE
MIEPHOANICCKHE IPOOH

[Ipumenenue qpodeii 1 NPOLEHTOB IS PEILICHUs
IIPUKJIAIHBIX 33124

[Tpumenenue apodeli U MPOIEHTOB I PeIlIeHUs
MPUKIATHBIX 33724

JlericTBUTENbHBIC YUCIIa. PalioHaIbHBIE U
HppalnyoHaJbHbIC YUCTIA

ApudmeTndeckre onepanuu ¢ 1eHCTBUTEIbHBIMU
YyHClIaMu

10

Mopynp JEMCTBATEIBHOTO YHUCIIA U €r0 CBOKCTBA




11

[IpubnuxEHHbBIE BBIYUCIICHNUS, IPABUJIA OKPYTJICHMUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN

OCHOBHBIE METO/IbI PEIIEHHUS LETBIX U APOOHO-

12 palMOHAaIbHBIX YPABHEHUM U HEPABEHCTB

13 OCHOBHBIE METO/1bI peIIeHHs LIENbIX U IPOOHO-
palOHAIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/1bI peIIEHHs LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MHorowieHsl OT OAHON IEpeMeHHOMU. [lenenne

15 MHOTO4JICHA Ha MHOT'O4YJIEH ¢ ocTaTkoM. Teopema
bezy

16 MHuorousieHsl ¢ rienbiMu koddunuentamu. Teopema
Buera

17 Pemenue cucrem TMHEHHBIX ypaBHEHUN

18 Pemenue cucrem JTMHEHHBIX ypaBHEHUN
Marpuna cucTeMsl JINHEWHBIX YPaBHEHHM.

19 Onpenenurens MaTpuLbl 2X2, €ro reoMeTpUYECKui
CMBICJI U CBOMCTBA; BBIUMCIIEHUE €r0 3HAYCHUS

20 Onpenenurenb MaTpULbl 2X2, €ro TEOMETPUUYECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €r0 3HAYCHUS

)1 [TpumeHeHue onpenenuTes Ui PeIeHNs CUCTEMbI
JIMHEWHBIX YpaBHEHUN

” Pemenue npuknanHpIxX 3a1a4 ¢ IOMOLIBEO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

3 Pemenue npukiaaHbIX 3a/1a4 ¢ IOMOILIbIO CUCTEMBbI
JIMHEHHBIX YpaBHEHUN

24 Kontponbnas pabota: "PannonansHeie ypaBHEHUS U




HepaBeHCTBA. CUCTEMBI IMHEHHBIX YpaBHEHUH"

OyHKIMsL, ciocoObl 3aganus GyHkiuu. Bzanmuo

25 .
oOparnble pyHkimu. KoMno3umms QyHKImii

26 ['paduk pyHKUIMU. DIeMeHTapHbIE TPeoOpa3OBaHuUs
rpaduxoB GpyHKINN
O6nacth ornpeAesieHnsl © MHOXKECTBO 3HAUCHUM

27 ¢yukuun. Hynu ¢pynxuuu. [IpomexxyTku 3HaK
MOCTOSIHCTBA

)3 Uérnble u Heu€THbIE pyHKIMU. [leproauueckue
¢dyskun. [IpoMe)yTKH MOHOTOHHOCTH (DYHKITUU

29 Makcumymbl 1 MUHUMYMBI QyHKInu. Hanbonbiee u
HauMEHbIlIee 3HaYeHHe (PYHKIIUU HA TIPOMEKYTKE

30 Jluneiinas, kBaapaTuyHas U ApOOHO-TMHEHHAS
byHKIIUHN

31 DNeMEeHTapHOe UCCIIeI0BAaHUE U TOCTPOCHHE
rpadukoB 3TuX QyHKIMH

0 DJIeMEHTapHOE HCCIIEIOBAHNE U TTOCTPOCHUE
rpaduKoB STUX HYHKIUN

33 Crenens ¢ 11esIM okasareneM. bunom Herotona

34 Crenens ¢ 11esIM oka3aTeneM. bunom Herotona

35 CrenenHast GyHKITUS C HATypaTbHBIM U IICITBIM
nokasareneM. E€ cBolicTBa u rpaduk

36 Kontponbnas pabota: "Crenennas ¢pynkius. Eé
cBoiicTBa u rpapuk"

37 ApudmeTnieckuii KOpeHb HaTypaIbHOU CTETIEHH U
€ro CBOMCTBa

38 ApudpmeTnueckuili KOpeHb HaTypalbHON CTENEHU U




€ro CBOIICTBa

[TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIA,

39 COJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAKECHUH,
COJIepKalluX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHus YUCIIOBBIX BbIpaXKEHU,
CoJIepKaliX CTENEHU U KOPHU

4 Wppaunonanshbie ypaBHeHUs.. OCHOBHbBIE METObI
pelIeHNs UPPaLMOHATIbHBIX YpaBHEHUN

43 HppanuonansHele ypaBHeHUs. OCHOBHBIE METOBI
pEeLeHUs UPPALMOHAIbHBIX YPABHEHUN

44 HppanuonansHele ypaBHeHUs. OCHOBHBIE METOBI
pEeLeHUs UPPALMOHAIbHBIX YPABHEHUN

45 PaBHOCUIIBHBIE IEPEXO/IBbI B PELLIEHUU
UPPaLMOHATIbHBIX YPABHEHUM

46 PaBHOCUIIBHBIE IEPEXO/IBI B PELLICHUU
UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIBHBIE IEPEXOBI B PELLICHUU
UPPALMOHAIIbHBIX YPABHEHUN

43 PaBHOCUIIBHBIE IEPEXO/BI B PEILICHUU
UPPALMOHAIIbHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0i CTETIEHU KaK

49 GbyHKIMKM 0OpaTHOM CTENEHHU C HATypaIbHBIM
II0Ka3aTesIeM
CoiicTBa u rpaduk KOpHS N-0i CTETIEHU KaK

50 GbyHKIIMKM 0OpaTHOM CTENEHU C HATypaIbHbIM

IIOKa3aTcjIeM




KonTponbhas padora: "CBoiicTBa u rpaduk KOpHS n-

31 oii crenenu. UpparmonaibHble ypaBHEeHUS" !

5 Crenensb ¢ paliuoHaIbHBIM [TOKa3aTENeM U €€ 1
CBOMCTBA

53 CreneHb ¢ pallMOHAJIbHBIM IIOKa3aTeNneM U e |
CBOMCTBA

54 CreneHb ¢ pallMOHAJILHBIM IIOKa3aTeneM U e |
CBOMCTBA

55 [Noka3zatenpHast GyHKIMS, €€ cBOICTBa U rpaduk 1

56 Hcnonb3oBanue rpaduka GyHKIMN AJIS peIIeHUs |
yYpaBHEHUU

57 Hcnonb3oBanue rpaduka GyHKIUN AJIS peIIeHUs |
ypaBHEHUU

58 [lokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI |
pelLIeHUs [T0Ka3aTeNbHbIX YPABHEHUM

59 [lokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI |
pelIeHUs [T0Ka3aTeNbHbIX YPAaBHEHUM

60 [Toka3zarenbHble ypaBHeHHs. OCHOBHBIE METO/bI |
peleHHs ToKa3aTeIbHbIX YpaBHEHUN

61 Kontponbnas pabota: "[lokazarenbHas QyHKIIHS. 1
[loka3zaTenbHble ypaBHEHUA"

62 Jlorapudm uncna. CBoiicTBa Jorapudpma 1

63 Jlorapudm uncna. CBoiicTBa Jorapudpma 1

64 Jlorapudwm umucna. CBoiicTBa norapudpma 1

65 JlecATUYHBIE U HATYypaAJIbHBIC JTOTapHPMBI 1

66 JlecaTHuHBIC M HaTypaJIbHBIC JOTapU(PMBbI 1

67 [IpeobpazoBanue BbIpaKEHUM, COACPIKAIIIX 1




J0TapuQMbI

[TpeoOpa3zoBaHue BbIpa)eHHI, COIEPIKALIUX

68
sorapupMbl
69 [TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAILINX
JorapupMbl
70 Jlorapudmmueckas QyHKIuUs, € CBOWCTBA U TpauK
71 Jlorapudmmueckas QyHKIuUs, €€ CBOWCTBA U TpauK
7 Hcnonb3oBanue rpaduka GyHKIUN AJIS pEIIeHUs
ypaBHEHUU
7 Wcnonb3oBanue rpaduka QyHKINUY U1 pEeLLICHUs
ypaBHEHU I
74 Jlorapudmmueckue ypaBHeHus. OCHOBHBIE METOBI
SIICHUS JIOTapu(PMUUECKUX yPaBHEHHH
y
75 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/bI
pelLIeHHs JTOrapu(pMUUECKIX YpaBHEHUIN
76 Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE METO/bI
pelIeHHs JTorapupMUUECKIX YpaBHEHUI
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JOTapu(PMHUECKUX YPaBHEHUI
78 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUT
JOTapu(PMHUECKUX YPaBHEHU I
Kontponbnas pabdota: "Jlorapudmuyeckas GyHKIus.
7 Jlorapudmuueckue ypaBueHus"
20 CuHyc, KOCHHYC, TAHI'€HC U KOTAaHT'€HC YUCIOBOTO
apryMeHTa
81 CunHyc, KOCHHYC, TAHT'€HC U KOTAaHTE€HC YUCIOBOTO

aprymMeHra




ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC YUCIOBOTO

82 1
aprymeHra
23 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO 1
aprymeHra
Tpuronomerpuueckas OKpy>KHOCTb, OIpECTICHUE
84 TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO 1
apryMeHTa
TpuroHomerpuueckas OKpy>KHOCTb, OIpeeTICHUE
85 TPUTOHOMETPUUYECKUX (PYHKLIUN YHUCIOBOTO 1
apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
90 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUN 1
91 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUI 1
92 [Ipeo6pa3oBanue TPUrOHOMETPUUYECKUX BhIPAKEHUN 1
93 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAXKEHU I 1
94 Pemenne TpuroHOMETpUYECKUX YPaBHEHHUM 1
95 Pemienne TpuroHOMETpUYECKUX YPaBHEHHUM 1
96 Peuienne TpuroHoMeTprUYECKUX YpaBHEHHM 1
97 Pemienne TpuroHOMETpUYECKUX YPaBHEHHUM 1
98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
99 Peuienne TpuroHoMeTprUYECKUX YpaBHEHHM 1
100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHU N 1
1

101

KoHTponbHas padora: "TpuroHomeTprudeckue




BBIPQXEHUS U TPUTOHOMETPUUECKUE ypaBHEHUA"

HOCHGHOB&TCJ’ILHOCTI/I, CIIOCOOBI 3aJaHusA

102 ocjenoBareIbHOCTEH. MeTox MaTeEMaTHYECKOM 1
WHIYKIAH
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 MoCJIeIOBaTeIbHOCTH. VIcTOpHs aHaIn3a OECKOHEYHO 1
MaJIbIX

104 Apudmerrdeckas mporpeccus 1

105 I'eomerpuueckas nmporpeccust 1

106 beckoneuyHo yObIBaromias reoMeTpruiecKas |
nporpeccust

107 Cymma OeckOHEYHO yOBIBAIOIIEH FreOMeTPHUECKOH |
POrpeccuu

108 JIMHENHBIN ¥ SKCIOHEHUMATIbHBIA pocT. YHcIo €. |
dopmyJia CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHUMAIIbHBIA poCcT. YHcIo €. 1

dopmyJia CIOKHBIX TPOLIEHTOB

110

Hcnonp3oBaHue nporpeccuun 1 pCuiCHuA pCalbHbIX
3a/lav IIPUKIIAJIHOI'O XapaKTepa

111

KoHTtponbHas padora: "[locnenoBarenbHOCTH U
nporpeccun”

112

HenpepriBHble QyHKIIMN U X CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI TpauKoB PyHKIINH

114

CaoticTBa (h)yHKIIUI HETIPEPHIBHBIX HAa OTPE3KE

115

CaolicTBa (DyHKIUI HETIPEPHIBHBIX HA OTPE3KE

116

Meton HHTCPBAJIOB IS PCHICHHA HCPABCHCTB

117

MGTO[[ HWHTCPBAJIOB JJIA pCIICHUS HCPABCHCTB

[N N I G G RS —"




118

MGTO[[ HWHTCPBAJIOB JIA pCIICHUS HCPABCHCTB

119

[TprmeHeHue CBOMCTB HEMPEPHIBHBIX (QYHKIUI JIJ1s
pelIeHus 3a1a4

[IprmeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIUI JIJ1s

120 1
pelieHus 3aaa4

121 [lepBas u BTOpast NpoU3BOAHBIE PYHKIINH 1

122 Onpenenenue, TeOMETPUYECKUI CMBICI POU3BOIHOM 1

123 Omnpenenenue, GU3NYECKUNA CMBICT POU3BOIHOMN 1

124 VYpaBHeHHEe KacaTeabHOU K rpaduky GpyHKINUN 1

125 YpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1

126 [Ipou3sBoHbIC ATIEMEHTAPHBIX (PYHKINI 1

127 [Ipou3BoHBIC ATIEMEHTAPHBIX (PYHKINI 1

128 [TpousBoaHast CyMMBI, IPOU3BEACHUS, YACTHOTO U |
KOMIO3UINH (PyHKIMH

129 [TpousBogHas CyMMBI, IPOU3BEACHUS, YACTHOTO U |
KOMIO3UINH (PyHKIMH

130 [IpousBoHast CyMMBbI, IPOU3BEIECHMS, YACTHOI'O U |
KOMITO3UITNH (DYHKITHIA

131 KoHntponbnas padora: "[IponsBogHas” 1

132 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIUS 3HAHUI: |
"VpaBHeHus"

133 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHU: 1
"OyHkuun"

134 WroroBas KOHTpOIbHAS paboTa 1

135 HroroBast KOHTposIbHAs paboTa 1

136 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AINS 3HAHUH 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne Hara nudpoBbie
n/n Tema ypoka Bceero Kontposbuere u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThbI pecypesI
1 [IpumeHneHne mpOU3BOTHON K UCCIEI0BAHUIO 1
(GbyHKIIUI HA MOHOTOHHOCTB M 9KCTPEMYMBI
) [IpumeHneHne mpOU3BOTHON K UCCIEI0BAHUIO |
(GbyHKIII HA MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpuMeHeHne nMpon3BOIHOM K UCCIIETOBAHUIO |
(GbyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpumeHeHne mpOU3BOIHON K UCCIEI0BAHUIO 1
(GbyHKIIUI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeHneHne mpOU3BOTHON K UCCIEI0BAHUIO 1
(GbyHKIII HA MOHOTOHHOCTB M 9KCTPEMYMBI
6 [IpumeHneHne mpOU3BOTHON K UCCIEI0BAHUIO |
(GbyHKIIUI HA MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxoxcz[eHHe HanOOJIBIIET0 U HANMEHBIIIETO 1
3HAYEHUs HETIPEPHIBHON (PYHKIIUHM HA OTPE3KE
g Haxoxaenne HauboIb111ero 1 HAUMEHbIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMK HA OTPE3KE
9 Haxoxzaenne HauboIbI11ero 1 HANMEHbILIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMK HA OTPE3Ke
10 Haxoxcz[eHHe HanOOJIBIIET0 U HANMEHBIIIETO 1

3HAYEHUS HEMPEPHIBHOM (PYHKIIMK HA OTPE3Ke

11

Haxomz[eHHe HanOOJILIIECTO ¥ HAMMEHBIIIETO




3HAYEHUs HETIPEPHIBHON (PYHKIIUHM HA OTPE3KE

HaxoxneHnue HauOOJIBIIEr0 U HAMMEHBIIIETO

12 3HAYEHUS HEMPEPHIBHOM (PYHKIIMK HA OTPE3Ke

13 [IpumeneHne MPOU3BOTHOM JUISI HAXOXKACHUS
HAWIY4IIEero peleHus B IPUKIaIHbIX 3a1a4ax

14 [IpumeneHnne nporu3BOIHOM ISl HAXOXKICHUS
HaWJTy4IIero peeHus B MPUKIIAIHBIX 3a/1a4ax
[IpumeneHnne nporu3BOIHOM ISl ONPENCIICHUS

15 CKOPOCTHU Y YCKOPEHHS Mpoliecca, 3aIaHHOTO
dbopMmyIoit wim rpadukoM
[TpumeHneHne mpOU3BOHOMN I OTIpeeTICHuUs

16 CKOPOCTH U YCKOPEHUS Mpollecca, 3aJaHHOTO
dbopmyIoit wim rpadpukoM

17 Kommnosumus ¢pyHkimii

18 Kommnosumus ¢pyHkimii

19 Kommosutus GpyHKImi

20 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJIUHATHOM TIOCKOCTH

)1 I'eomeTrpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

2 KonrponsHas padora: "HccnenoBanue GpyHKImiA ¢
MTOMOIIBIO TPOU3BOAHON"

7 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpasHbie 3NeMEHTapHBIX QYHKITUH.
[IpaBuiia HaX0XI€HUS IEPBOOOPAZHBIX

25 [lepBoOOpa3HbIE AIEMEHTAPHBIX (DYHKITHHA.




[IpaBuiia Hax0Xk/1€HUS IEPBOOOPA3HBIX

26 HnuTerpan. ['eoMmeTpruiecKuid CMBICT UHTETpaia

7 Brruncnenue onpee€éHHOro HHTErpasa mno
dbopmyne Hetotona-Jleitbnuia

)3 Brruncnenue onpeie€HHOro HHTErpasa mno
dbopmynie Hetotona-JIeitonunia

29 [IpumeHneHne uHTerpasa s HaxX0XKACHUS
iouaiel IIOCKUxX GUryp

30 [IpuMeHeHue nHTErpana Juisi HaX0XICHUS
00BEMOB reOMETPHUUECKHX Tell

31 [Tpumeps! pemennii qudepeHnrarbHbIX
YpaBHEHUI

39 [Tpumeps! pemennii qudepeHnrarbHbIX
YpaBHEHUI
MatemaTruueckoe MOJEIMPOBAHUE PEATIbHBIX

33 MIPOLIECCOB € MOMOIIBIO AU(HEepEeHIINATHLHBIX
YpaBHEHUI

34 Kontposnbnas padora: "[lepBooOpasznas u
uHrerpan"

35 Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U
rpaduku

36 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U
rpaduku

37 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U
rpaduku

18 Tpuronomerpudeckue QyHKINH, UX CBOHCTBA U

rpaduku




Tpuronomerpudeckre GyHKINHU, UX CBOMCTBA U

39 1
rpaduku

40 OT100p KOpHEH TPUTOHOMETPUYECKIX YPAaBHEHUI 1
C MIOMOILbIO TPUTOHOMETPUUECKON OKPYKHOCTH

A1 O160p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHUI |
C TIOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH

4 O160p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHUI |
C IOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKIX YPAaBHEHUI |
C MIOMOILIbIO TPUTOHOMETPUUECKON OKPYKHOCTH

44 Penienue TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Perenue TpuroHoMeTprUUECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpUYECKNX HEPABEHCTB 1

47 Penrenue TpuroHoMeTprUUECKUX HEPABEHCTB 1
Kontponbnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (PYHKITHIA. 1
Tpuronomerpuueckre HepaBeHcTBa"

49 OCHOBHBIE METO/bI PELICHUS TOKAa3aTEIbHbIX |
HEPABEHCTB

50 OCHOBHBIE METO/BI PELICHUS OKAa3aTEIbHbIX |
HEPABEHCTB

51 OCHOBHBIE METO/IbI pELIECHUS [T0KA3aTEIbHBIX |
HEPaBEHCTB

5) OCHOBHBIE METO/IbI pELIECHUS [T0KA3aTEIbHBIX |
HEPaBEHCTB

53 OCHOBHBIE METOJIbI PEIICHHS JIOTaAPUPMHIUUECKUX |

HEPABEHCTB




OCHOBHBIE METO/IbI PEIICHHS JIOTaAPUPMHUUECKUX

54
HEPaBEHCTB

55 OCHOBHBIE METOBI PEHICHUS JIOTAPUPMUICCKIX
HEPaBEHCTB

56 OcHOBHBIE METOBI PELICHUS JIOTapUPMUIECKIX
HEPaBEHCTB

57 OCHOBHBIE METO/Ibl pEUIEHUSI UPPALMOHATIbHBIX
HEPaBEHCTB

58 OCHOBHBIE METO/IbI PEUICHUS UPPALTMOHATIBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/Ibl pEUICHUSI UPPALIMOHATIbHBIX
HEPaBEHCTB

60 OCHOBHBIE METO/Ibl pEUIEHUSI UPPALMOHATIbHBIX
HEPaBEHCTB

61 I'padmyeckue MeTOAbI peLIeHUs
HMPPALMOHATIBHBIX YPABHEHUN

6 I'padmyeckue METOABI pelICHUS
HPPALUOHAIBHBIX YPABHEHUI

63 I'padmyeckue MeTOABI pelIeHHs MOKa3aTeNbHbIX
YpaBHEHUH

64 I'padmyeckue MeTOABI pelIeHHs MOKa3aTeNbHbIX
HEPaBEHCTB

65 I'padmyeckue MeToAbI peLIeHUs
Jorapu(MUUECKUX ypaBHEHUN

66 I'padmyeckue METOIBI pelICHUS
norapu(MUUECKUX HEPABEHCTB

67 I'padpuueckue MeToBI peIICHHS




norapu(MUUECKUX HEPABEHCTB

Fpa(bI/I‘leCKI/IC MCTObI PCHICHHA ITOKA3aTCIIbHBIX

68 1 JIorapu(MUYECKUX YpaBHEHUN

69 I'padpuaeckne MeToIbI peIIeHHsI MOKa3aTeIbHbIX
1 JIorapu(MUYECKUX YpaBHEHUN

70 I'padmyeckue METOBI peICHUS MTOKA3aTeIbHBIX
1 jorapu(pMUYECKNX HEPABEHCTB

71 I'padmyeckue METOABI peICHUS MTOKA3aTeIbHBIX
1 jorapu(MUYECKNX HEPABEHCTB
KontpoinbHas padora: "HpparmoHaibHble,

72 MMOKa3aTeJIbHBIC U JIOTapU(PMUUYECKUEC
HepaBeHCTBA"
KowmrmiekcHbie uncna. Anredpanyeckast 1

73 TpUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMIIJIEKCHOT'O YHciia
KowmrmiekcHbie uncna. Anredpanyeckast 1

74 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMIIJIEKCHOT'O YHciia

75 ApudmeTrdeckne ornepanuu ¢ KOMITICKCHBIMH
YHCIIaMU

76 ApudmeTrdeckne onepanuu ¢ KOMITICKCHBIMH
YHCIIaMU

77 N3o0pakeHne KOMILICKCHBIX YHCel Ha
KOOPJAMHATHOW IIOCKOCTH

73 N3o0paxkeHne KOMIUICKCHBIX YHCel Ha
KOOPJMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu u3




KOMIIJICKCHOI'O YHCJia

®opmyna Myaspa. KopHu n-oii crenenu u3

80 KOMILJIEKCHOT'O YHCIIa

81 ITprMeHeHre KOMIUICKCHBIX YMCEN ISl PeLICHUS
(bU3NYECKUX U TEOMETPUUYECKUX 3aay

82 Konrponsnas padora: "KommiekcHpie uncna"

83 HatypanbHble u Lesble uncia

84 HarypanbHsle u niensle yncia

g5 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
qucen

26 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
quce

%7 [IpuMeHeHMe NPU3HAKOB AETMMOCTH LIEIIbIX
yucen: HOJl u HOK

28 [IpuMeHeHMe NPU3HAKOB AETMMOCTH LIEIbIX
yucen: HOJl u HOK

29 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
YuCeJl: OCTaTKU [0 MOJYJIIO

90 [IpumeHneHne NpU3HAKOB AETUMOCTHU LENbIX
YKCeJl: OCTaTKU [0 MOJYJIIO
[IpuMeHeHMe NPU3HAKOB AETMMOCTH LEIIbIX

91 qucen: anroput™ EBkianna 1i1s perenus 3a1a4 B
LEJIBIX YUCIIaxX

92 KontponbHas padota: "Teopus nenpix uncen"

93 Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.
PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.




PaBHOCHIBHBIE CHCTEMBI K CHUCTEMBI-CIICACTBUA

95

OcCHOBHBIE MCTObI PCHICHUA CUCTCM U
COBOKyHHOCTeﬁ paruOHaJIbHBIX ypaBHeHI/Iﬁ

96

OcHOBHBIE MCTOJbI PCHICHUA CUCTCM U
COBOKyHHOCTeﬁ HppaliOHaJIbHbBIX ypaBHeHI/Iﬁ

97

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEW IOKA3aTEIbHbIX YPABHECHUI

98

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEW IOKA3aTEIbHbIX YPABHECHUI

99

OcCHOBHBIE METOBI PELICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(PMUYECKUX YpaBHEHHIA

100

OcCHOBHBIE METOBI PELICHUS CUCTEM U
COBOKYIHOCTEH JIOrapu(PMUYECKUX YpaBHEHHIA

101

IIpuMeHeHne CuCTEM K pEeLIEHUIO
MaTeMaTHUYECKUX 3ajay U 3ajjad U3 pa3InuHbIX
o0JacTeil HayKH U peallbHOM KHU3HH,
MHTEPIIPETALMS TOJIyYEHHBIX PE3YJIbTaTOB

102

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTHYECKUX 3ajay U 3ajiad U3 pa3iInuHbIX
o0JacTeil HayKH U peallbHOM KHU3HH,
MHTEPIIpETALMS TOJIyYEHHBIX PE3YJIbTaTOB

103

[IpuMeHeHne HEpAaBEHCTB K PELICHUIO
MAaTEMaTUYCCKHX 3aJla4 U 3aaa4 U3 pa3JIMUHbIX
o0JacTeil HayKH U peallbHOM KHU3HH,
UHTEPIPETALHS OJTyYCHHBIX PE3yJIbTaTOB

104

KonTponbHast padota: "CucTeMbl paliiOHAIBHBIX,
UppaLMOHAIIbHBIX IOKA3aTEIbHbIX U
Jorapu(MUUecKuX ypaBHEHUN"




105

PannonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106

PanuonansHbie HCPABCHCTBA C IIapaMCTpaMu

107

PanmonansHbIe CUCTEMBI C mapamMeTpamMu

108

HppauunoHanbHble ypaBHEHMS, HEPABEHCTBA C
rapameTpamu

109

I/IppaI_II/IOHaJ'IBHBIC CUCTCMBI C IIapaMCTpaMHn

110

[TokazarenbHbIe YpaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111

IToxa3zaTenbHbIE CHCTEMBI C TApAMETPAMHU

112

Jlorapudmuueckue ypaBHeHUs, HEPABEHCTBA C
napaMeTpamu

113

Jlorapudmuueckue CUCTEMbI C MapaMeTpaMu

114

Tpuronomerpruueckre ypaBHEHHUs € lTapaMeTpamMu

115

Tpuronomerpudeckue HEpaBEHCTBA C
napaMeTpamu

116

TpI/IFOHOMCTpI/I‘ICCKI/Ie CHUCTCMEI C ITIapaMETpaMu

117

ITocTpoeHune n ncciaen0BaHUE MATEMATUYECKUAX
MOJEJIEH pealbHBIX CUTYALMHI C IOMOLIBIO
YPaBHEHHUH € ITapamMeTpaMmu

118

ITocTpoeHune n ncciaen0BaHUE MATEMATUIECKUAX
MOJEJIEH pealbHbIX CUTYALMHI C IOMOLIBIO
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Conep:xaHue BOCIUTAHMSA € y4eTOM padoyeil MPOrpaMMbl BOCIIMTAHUS

Peanm3anusi BOCIUTATENIBHOTO MOTEHIMATIA YPOKOB BEIETCS C YYETOM PabOUHX
nporpamm @OIT COO:

MaKCHUMAaJIbHOE HCIIOJIb30BaHUE BOCIHMTATEIBHBIX BO3MOXKHOCTEH COAEpIKaHUs
y4eOHBIX TpenMeToB Jis (OPMHPOBAHHMSA Yy OOYYArOIIMXCS POCCHUHCKHX TpPaAUIHOHHBIX
IyXOBHO-HPABCTBEHHBIX M COLMOKYJIBTYPHBIX IIEHHOCTEH, POCCHHCKOTO HCTOPHYECKOTO
CO3HAaHMS Ha OCHOBE MCTOPHYECKOTO IPOCBEUICHHUS; TOAOOD COOTBETCTBYIOIIETO
COZIepKaHUsl YPOKOB, 3a[JaHHiA, BCTIOMOTaTEIbHBIX MAaTePHAJIOB, MPOOIEMHBIX CUTYAIIUH IS
o0CyXIeHUH;

BKJIIOYCHHE YUUTEISIMHA B paboyre MporpamMMEbl 110 y4eOHBIM IpeaAMeTam, Kypcam,
MOJYJISIM LIEJIEBBIX OPHEHTHPOB pE3YJIbTAaTOB BOCIUTAHUS, MX Y4YET B OIpEIeIICHUU
BOCIIUTATEIBHBIX 33/1a4 YPOKOB, 3aHATHIA;

BKJIIOUCHHE YYUTEIIMU B paboyue MporpaMMbl Y4eOHBIX NHPEIMETOB, KYPCOB,
MOJTyJIe TEMAaTUKH B COOTBETCTBUH C KaJICHJAPHBIM IIAHOM BOCIIUTATEIHHON paboTHI;

BBIOOD METOJIOB, METOJHMK, TEXHOJIOTHH, OKAa3bIBAIOIINX BOCIHHUTATEIHHOE
BO3/ICHICTBUE HA JINYHOCTh B COOTBETCTBUU C BOCIIUTATEILHBIM HEAJIOM, IENBIO U 33/1a4aMU
BOCITUTAHUSI, 1IEJIEBBIMU OPUEHTHUPAMH PE3YyJIbTaTOB BOCIUTAHUS; PEATH3ALUI0 NPUOPHUTETA
BOCIIUTAHUS B y4E€OHO NEesTEIHLHOCTH;

NpUBJICYEHUE BHUMAaHUs 00yJarolmuXcsi K [IEHHOCTHOMY aclleKTy M3y4aeMbIX Ha
yYpOKax MpeIMETOB, SIBICHUH M COOBITHIA, WHUIIMHPOBAHHE OOCYXICHHIA, BHICKa3bIBAHUI
CBOETO MHEHHS, BBIPAOOTKH CBOETrO JMYHOCTHOTO OTHOUICHUS K M3Y4aeMbIM COOBITHSM,
SIBIICHUSIM, JINIAM;

NPUMEHEHHE WHTEPAaKTUBHBIX (OpM y4deOHOW paboThl - MHTEIUIEKTYaJbHBIX,
CTUMYJUPYIOIIMX TO3HABATEIFHYI0O MOTHBAIMIO, UTPOBBIX METOAMK, TUCKYCCHH, MAIOLIMX
BO3MO)KHOCTh INPUOOPECTH OMBIT BEJICHHUS KOHCTPYKTHBHOTO JMANOra; IPYNIIOBON paboTHI,
KOTOpas YYUT CTPOWTH OTHOUICHHS M JCWCTBOBATH B KOMaHJE, CIIOCOOCTBYET DPa3BHTHUIO
KPUTHUYECKOT'O MBIIIUICHHS;

noOyXaeHrne 00ydJaronmxcsi coOM0aaTh HOPMBI MMOBEIEHUS, MpaBuia OOIMICHUs
CO CBEPCTHHKAMH M TNEJaroriiyecKMMu pabOTHUKAMH, COOTBETCTBYIOIIME  YKIJIAdy
001eo0pa3oBaTeNIbHOM OpPraHU3allii, YCTAHOBJICHHE W TOJICPKKY J00poXKenaTeaTbHON
aTMocdepsl;

OpraHW3allMi0  HACTaBHUYECTBA  MOTHUBUPOBAaHHBIX W  SPYAUPOBAHHBIX
oOydJaromuxcs HaJ HEYCIEBAIOIIMMH OJHOKJIACCHUKAMH, B TOM 4YHCIE C OCOOBIMHU
00pa3oBaTeNbHBIMU TOTPEOHOCTSIMH, JAFOIIETO O0YYArOIIUMCS COIUATFHO 3HAYMMBIN OIBIT
COTPYJHHYECTBA U B3aUMHOW TIOMOIIIH;

MHUIIMUPOBAHUE U TOJICPIKKY MCCIIEI0BATEIBCKON A TEIbHOCTH 00yJatOINXCs,
IUIAHUPOBAHHUE M BBITIOJHEHHE MHAMBUAYAJIbHBIX M TPYIMIIOBBIX NMPOEKTOB BOCIIUTATEIBHOU
HaIpPaBJICHHOCTH.



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

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

bubmuoreka [JOK
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