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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anredpa u Hauajia MaTEMaTHYECKOT O aHAIN3a» SBIIAETCSA OAHUM
u3 HanOoJiee 3HaUMMBbIX B IIPOTPAMME CPEJHET0 00IEro 00pa3oBaHus, IOCKOJIbKY, C
OJTHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIBHYIO 0a3y JUIsl M3yYEHHs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, @ C APYTroil CTOPOHBI, (OPMUPYET JOTHUECKOE U
abCTpakTHOE MBILUIEHHE O0YYaloUIMXCs Ha ypOBHE, HEOOXOIUMOM MJii OCBOEHUS
MH(POPMAaTUKH, OOLIECTBO3HAHMS, UCTOPUH, CIOBECHOCTU U JAPYTUX JUCLUIUIMH. B
paMKax JaHHOro y4eOHOro Kypca oOOydaroluecsi OBJIAJAEBalOT YHUBEPCAJIbHBIM
A3BIKOM COBPEMEHHOW HayKu, KoTopas (OpMyIUpyeT CBOM JOCTHXKEHHS B
MaTeMaTu4ecKoi opme.

VY4eOHbIl Kypc aiareOpbl M Hadajl MaTeMaTUYEeCKOTO aHajiu3a 3aKJaJblBacT
OCHOBY JJIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUU, OMOJIOT U, TOHUMaHUS
OCHOBHBIX TEHJECHUMN pPa3BUTHA HSKOHOMHUKHA W OOIIECTBEHHOH >KW3HH, IO3BOJSET
OPUEHTUPOBAThCS B COBPEMEHHBIX LU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJIb30BaTh MX MJis JajbHEHIIEro oO0pa3oBaHUs M B IOBCEAHEBHOM
KU3HU. B TO Xe Bpems oBnajeHHe aOCTPakTHBIMU M JIOTHYECKH CTPOTMMHU
KOHCTPYKUHUSAMHU anreOpbl U MaTeMaTUYECKOro aHaJln3a pa3BUBAET YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD, I0KA3bIBAaTh YTBEPAKACHUS C TOMOILBIO
WHIYKIUHU U PacCy’kKJ1aTh J€AYKTUBHO, UCIOJIb30BaTh 0000IEHNE U KOHKPETH3ALUIO,
abcTparupoBaHUe U aHAJIOTHIO, GOPMUPYET KPEaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xoxe wu3ywyenust yueGHOro kypca «AsnreOpa M Hadajga MaTeMaTH4YECKOTO
aHalin3a» OOydaroluecsl MOJy4yaloT HOBBIM OMNBIT pEHIeHMs] MPUKIAJHBIX 3aj]ad,
CaMOCTOATENLHOTO TOCTPOEHUS MaTeMaTUYEeCKUX MOJIENe peallbHbIX CHUTYaLHi,
MHTEPHPETALNUN TOJYYCHHBIX PEIICHUH, 3HAKOMSTCS C IPUMEpaMi MaTeMaTHYECKUX
3aKOHOMEpPHOCTEM B  MpUPOJE, HAyKe H HCKYCCTBE, C  BBLAAIOIUMUCSA
MaTE€MaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VYyeOHblli Kypc 001a7aeT 3HAYUTENbHBIM BOCHHUTATENIBHBIM TMOTEHLIHAATIOM,
KOTOPBIM  peanu3yercss Kak 4Yepe3 Yy4eOHbId MaTepuall, CIOCOOCTBYIOIIMIA
(GbOpMHpPOBAaHHIO HAYYHOTO MHUPOBO33PEHUS, TaKk M uepe3 crneuupuxky ydeOHOU
NeSTENIbHOCTH,  TpeOyromeil  NpOAODKUTEIbHOW  KOHLIEHTpAalMM  BHUMAaHMUS,
CaMOCTOATEJIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYEHHBIA PE3YbTaT.

B ocHoBe MeToanku oOydyeHus anredpe ¥ HayajgaM MaTEeMaTHYeCKOIro aHajau3a
JICKUT IEATeIbHOCTHBIA MPUHIUI O0yYEHHUS.

B cTpykType yuebHOrO Kypca «Anredpa u Hadajla MaTeMaTUYECKOTO aHaJIN3a
BBIJICJICHBl  CIIEYIOLIME  COJIEpPKATeIbHO-METOAMYEeCKe JuHuu: «Yucna
BbIUKCHeHUs», «DyHKIMM U Tpaduku», «YpaBHEHUS M HepaBeHCTBa», «Hauama
MaTeMaTUYeCKOro  aHanu3a», «MHoxecTBa M Joruka». Bce  OCHOBHbIE
COJEPKATEIbHO-METOANYECKUE JIMHUM M3Y4YalOTCs Ha MPOTSIKEHUH [JBYX JIET
oOy4eHHsI Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus, €CTECTBEHHO JOTMOIHSS IPYT



Jpyra U MOCTENEHHO HACHIIAsACh HOBBIMH TEMaMU U paszzaenamu. J[aHHbIA ydeOHBIN
Kypc SBISI€TCSI WHTETPAaTHBHBIM, IOCKOJIBKY OOBEIUHAET B cebe colepiKaHue
HECKOJIbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUTOHOMETpPHS,
MaTeMaTU4eCKUN aHalIu3, TEOpUs MHOXKECTB, MaTeMaTudeckas Jjoruka u apyrue. Io
Mepe TOro Kak oOydaromrecs OBIAACBAIOT BcE Oosiee MIMPOKHM MaTeMaTUYeCKHM
anmapaToM, Yy HHUX IOCJIEI0BaTeNbHO (OPMUPYETCS M COBEPUICHCTBYETCS YMEHHE
CTPOUTh MATEMAaTHUECKYI0 MOJelb pealbHOM CHUTyallud, MNPUMEHITh 3HAHUA,
NOJyYeHHbIE TMPU U3yUYEeHUH Y4eOHOro Kypca, sl pEUIeHHsS CaMOCTOSTEIHHO
cOpMyIMPOBaHHONW MaTeMaTHYeCKOH 3alauM, a 3aTeM HHTEPIPETHPOBATH CBON
OTBET.

CopepxarenpHO-MeTOIMYECKass JTUHUS «Yuciaa W BBIYMCICHUS) 3aBepIIacT
dbopMHpOBaHE HABHIKOB HCIIOIH30BAHMS JIEHCTBUTEIBHBIX YHCEN, KOTOpPOe OBLIO
HA4YaToO Ha ypOBHE OCHOBHOIO 00Iiero oopasoBanus. Ha ypoBHe cpenHero ooiiero
oOpa3oBaHMs 0co00e BHUMaHUE yzensercs ((OpMUPOBAHUIO HABBIKOB PAllMOHATIBHBIX
BBIUMCIICHHUH, BKITIOYAIOMINX B c€0s MCTIOIB30BAHUE PANUYHBIX (DOPM 3aMHCH YUCIIa,
yMEHHE JeNaTh MPUKUIKY, BBITOIHATH MPHUOIMKEHHBIE BBIYMCICHHS, OIICHHWBATH
YHICIIOBBIE BBIPAKEHUS, pabOTaTh C MAaTeMAaTHYECKUMH KOHCTAHTAMHU. 3HAKOMBIC
00y4aroIMMCsl MHOXKECTBA HATYPAJIbHBIX, LIEJIbIX, PAllMOHATIBHBIX U JEHCTBUTEIBHBIX
YHCesl JOMOIHAIOTCSI MHOYKECTBOM KOMILIEKCHBIX Unce. B KaKaoM U3 3TUX MHOXKECTB
paccMaTpuBalOTCs CBOMCTBEHHBIC €My crieliM(prUecKre 3a/1auul ¥ ONepalyu: J1eJICHUE
HAIIeJIO, OTIEPUPOBAHNE OCTAaTKAaMHU Ha MHOXECTBE IEJIBIX YHCEJ, 0COObIe CBOWCTBA
palMoHaNbHBIX W UPPALMOHAIBHBIX YHUCEN, apu(PMETHUYECKUE OIepaliu, a TaKXKe
U3BJICUCHHE KOPHS HATypaJIbHOM CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapss mocieqoBaTenbHOMY pPACIIUPEHUIO Kpyra MCIOJIb3YEeMbIX YHUCENl U
3HaKOMCTBY C BO3MOXHOCTSIMH WX MPHUMEHEHHUs U PEIICHUs DPAa3IUYHBIX 33734
dbopMupyeTcsi TpeNCcTaBICHHE O SAMHCTBE MaTeMaTHKHM KaK HayKu W €€ poiiu B
INOCTPOCHUU MOJENIe peajbHOro MHpa, IIUPOKO MCIONb3YIOTCS 0000IIeHue u
KOHKpETH3aIHsl.

Jluaust «YpaBHEHUSI W HEPABEHCTBAa» pEAM3yeTCsl Ha MPOTSHKEHUH BCETO
oOyueHHus Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusl, TOCKOJbKY B KaXKJIOM pa3jeiie
[TporpaMMbI TIpeIyCMOTPEHO peIIeHHEe COOTBETCTBYIOIIMX 3a7ad. B pesymnbrare
oOyJaroluecs: OBJAJEBAIOT PA3IUYHBIMU METOJAMHU DELICHUS pPalMOHAIbHBIX,
UpPpALMOHATIbHBIX, TOKA3aTEeNbHBIX, JOTapUPMUUECKUX W TPUTOHOMETPHUUECKHUX
ypaBHEHUN, HEPABEHCTB M CHCTEM, a TakKe 3ajad, COJCp)KAIIUX IapaMeTphI.
[lomyyeHHble yMEHHS HIMPOKO HCIIONB3YIOTCS TpU HCCIeNOBaHUM (YHKIHMHA C
MOMOIIBIO MMPOU3BOIHOM, MPU PEIICHUH MPUKIAAHBIX 33724 U 3a]a4 Ha HAXO0XKICHUE
HauOONBIINX W HaUMEHbIINX 3HaueHWi ¢(yHKIuH. J[aHHas coaeprKaTeslbHas JIUHUSA
BKJIIOYAET B ce0sl Takke (OPMUPOBAHNE YMEHUI BBIMIOJIHATH PAacuéThl 10 (HopMyIam,
npeoOpa3oBaHusl  PAllMOHANBHBIX, MPPAMOHAIBHBIX M  TPUTOHOMETPHUYECKUX



BBIPQXXEHHM, a TaKKe BBIpAKEHUH, COEepKaIUX CTENeHH U jorapudmel. brarogaps
U3YYCHHIO anreOpanyeckoro Marepuajga MPOUCXOIUT JalibHEWIee pa3BUTHE
AITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIUICHUS OO0ydYarommxcs, (QOpMHUPYIOTCS
HaBbIKM JIEAYKTHBHBIX pacCyKIACHHMH, paboTbl € CHUMBOJIBHBIMH (popmamu,
IIPEICTABIICHNS 3AKOHOMEPHOCTEW U 3aBUCUMOCTEN B BHJIC PABEHCTB U HEPABEHCTB.
Anrebpa mpeanaraet 3(pQeKTUBHbIE MHCTPYMEHTHI JJIi PEIICHUS NMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HarIsgHO JAEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToMueckass JuHUS «DyHKIMH U rpapuKu»  TECHO
NEepEeryIeTaeTCs ¢ APYTUMU JIMHUSAMU Y4E€OHOT O Kypca, IOCKOJIbKY B KAKOM-TO CMbICIIE
3a1a€T  MOCIENOBATEIbHOCTh MW3Y4YEHHs Marepuana. M3ydeHne CTEneHHOM,
MOKa3aTeJIbHOM, TOrapu(pMUUYECKON U TPUTOHOMETPUUECKUX (DYHKIIHI, X CBOMCTB U
rpaMKoOB, HCIOJIb30BaHWE (YHKUMH JUIsl peuieHusl 3afad W3 JAPYruxX Y4eOHbIX
IIPEAMETOB U PEaJIbHOM )KM3HU TECHO CBA3aHO KaK C MATEMaTUYECKUM AHAJIN30M, TaK
U C pElIEHUEM ypaBHEHHUI W HepaBeHCTB. [Ipu 3TOM 0oJibllIOE BHUMAHUE yIESAETCS
(OpMHUPOBAHUIO YMEHUS BhIpaKaThb (POpPMyJIaMHU 3aBUCUMOCTH MEXIY Pa3Iu4yHbIMU
BEJIMYMHAMU, HCCIIEOBATh MOJYyYEHHbIE (PYHKLIUHU, CTPOUTh UX rpaduku. MaTtepuai
OTOM COAEPKATEJIbHOW JIMHUM HAlEJIEeH Ha pa3BUTUE YMEHWW U HaBBIKOB,
MO3BOJIIOIIMX BBIPAXXaTh 3aBUCUMOCTH MEXAYy BEIMUYMHAMHU B Pa3iM4HON (opme:
aHAIMTUYECKOU, rpaduyeckoi U cioBecHOM. Ero nzyuenue cnocoOCTBYET pa3BUTHIO
QITOPUTMHYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K OOOOLIEHUI0O U KOHKPETU3ALHH,
VCIIOJIb30BaHUIO AHAJIOTUH.

CopnepxarenpHass JimHHS «Hagasia maTeMaTHyeckoro aHaiu3a» IO3BOJISET
CYIIECTBEHHO PACIIUPUTh KPyr KaK MaTeMaTW4YeCKHX, TaK W NPHUKJIAJHBIX 3ajad,
JOCTYIHBIX OOYy4YalIIMMCs, TaK KaK Yy HHUX MOSBISETCS BO3MOXKHOCTb CTPOMTH
rpaduKy CIOXKHBIX (PYHKIMI, ONPEeAeNaTh UX HAMOOJBIINE U HAUMEHbIINE 3HAUCHHUS,
BBIUUCIATH IJIOMAAn (Guryp u oO0bEMBI Ted, HAXOAUTh CKOPOCTH M YCKOPEHUS
nponeccoB. JlaHHasg coaepKaTeiabHas JIMHHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
ITOCTPOCHUSI MATEMAaTUYECKUX MOJIENIE pPEaJbHbIX CUTyalui, MO3BOJISIET HAXOJWUTh
HaWJIy4dllle€ pELICHWE B MPUKIAAHBIX, B TOM YHCJIE COLMAJIbHO-3KOHOMHYECKUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOrO0 aHajiM3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOTHUECKOIO U KPEaTHMBHOIO MBIILJICHUS,
(GbOopMHPOBAHNIO YMEHUN pacro3HaBaTh MPOSBICHHUS 3aKOHOB MAaTEMaTHKU B HayKe,
TeXHUKEe U HucKyccTBe. OOydyaromuecss y3HAIOT O BBIAAIOUIUXCS pe3yJibTaTax,
IIOJIyYEHHBIX B XO/I€ Pa3BUTUsI MaTEMATUKHU KaK HAyKH, U 00 UX aBTOPaX.

CopnepxarenpbHO-MeTOAUMYECKass JUHUSA «MHOXKECTBAa U JIOTMKa» BKJIOYAET B
ceOsl BJEMEHThl TEOPUHM MHOXKECTB U MATEMaTUYECKOM JIOTHMKU. TeopeTHKo-
MHOYKECTBEHHBIE MTPEACTABIICHNS IPOHU3BIBAIOT BECHh KYPC IIKOJBbHOW MAaTEMATUKHA U
npeiaraloT HaubOosee YHUBEpPCAJbHBIA S3bIK, OOBEAMHSAIOIIMNA BCE pa3/ieibl



MaTeMaTUKH W €€ TPWIOKEHUH, OHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
TUCITUTUIMHBI U UX TIPUJIOKEHUS B euHOe 11eioe. [1oaToMy BaKHO 1aTh BOBMOXHOCTH
oOydJarormemMycsi MMOHUMaTh TEOPETUKO-MHOXXECTBEHHBINM  SI3bIK  COBPEMEHHOM
MaTEeMaTHKU M WCIOJB30BaTh €T0 JIJIS BHIPAKEHUS CBOMX MBICICH. IpyruM BaKHBIM
PU3HAKOM MaTEeMaTHUKU KaK HayKu CIEAyeT MPU3HATH CBOMCTBEHHYIO €if CTPOTOCTh
00OCHOBaHUH U CIIEZIOBAHUE OMPECIEHHBIM MPaBUIaM MOCTPOCHUS J0Ka3aTeIbCTB.
3HaKOMCTBO C DJJEMEHTAMH MAaTeMAaTHYEeCKOW JIOTMKHA CIIOCOOCTBYET pPa3BUTHIO
JIOTUYECKOTO MBIIUICHUS 00yJarOInXCsl, TO3BOJIIET UM CTPOUTH CBOHM PACCYKICHUS
Ha OCHOBE JIOTUYECKUX MPaBuII, (GOPMHUPYET HABBIKA KPUTHUECKOTO MBIIUICHUS.

B yuebHomM Kkypce «AnreOpa M Havajsa MaTEeMaTHYECKOTO aHAU3a»
MPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJCIHPOBAHUSA, KOTOpPHIC IPU3BAHBI
crocoOCTBOBAaTh  (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJEH peanbHBIX
CUTyallui, WCCIECIOBAHUS OSTUX MOJEJIEe C TOMOIIBI0 amnmapara aiaredpbl u
MaTEMaTUYECKOr0 aHallu3a, HWHTEPIPETalMy TMOJYYEeHHBIX pe3yiabTaToB. Takue
3aJlaHns BIUICTCHBI B KQKIBIA M3 Pa3/IelIOB MPOTPAMMBI, TIOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIIOIB3YETCS I pEeIICHUs MPUKIATHBIX 3amad. [lpwu
pEIICHUM  pCEAJbHBIX  MPAaKTHYECKWX  3a7a4  oOydJaromiuecs  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
MCIIOJIb30BATh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATh MpodaemMy. JlesTenbHOCTh
1o OpPMHUPOBAHNIO HABBIKOB PEIICHUS MPUKIIATHBIX 3aa9 OPTaHU3yeTCs B TIPOIIecCe
U3YyYEHHUS BCEX TeM y4eOHOTO Kypca « Anredpa 1 Hayalla MaTeMaTUYECKOTO aHaIN3ay.

Ha u3ydenne yueGHOrO Kypca « AnreOpa v Havyajia MaTEMaTHYECKOTO aHATN3ay
orBoauTcs 272 yvaca: B 10 kimacce — 136 wacoB (4 yaca B Henento), B 11 kiacce — 136
qyacoB (4 4aca B HEJIEJIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. llpumeHneHue npoOeil M MPOLEHTOB IS
pelIeHUs NIPUKIAJHbIX 3a7a4 U3 Pa3JINYHbIX OTPAciell 3HAHUW U PEAIbHON KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JEHCTBUTENBHOTO Ynciaa U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, ITpaBUIia
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ ueneiM mnokaszareneM. buHom Hperotona. Hcenmombp3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTAaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOWCTBA.

CreneHp C palMOHAIBHBIM II0OKA3aTEJIEM U €€ CBOWCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
aApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHUsd. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHHMs-CleICcTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW mepeMeHHOW. JlenmeHue MHorodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHansHbie ypaBHEHUSI. OcHOBHBIE METO/]IbI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3atenbHble ypaBHEHUS. OCHOBHBIE METOJBlI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIpaXKEHUN. PellieHre TpUroHoMeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMH. MarTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs Il PEUICHUS CHCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH C TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIMH.
Komnozummss @ynkuuii. I'papuk  (yHKmu. DineMeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkunn. Hanbospiiee 1 HauMeHblIee 3HauyeHus: QyHKIMHA HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (PyHKIMU 0OpaTHOM CTEeNeHn
C HaTypaJbHBIM [TOKA3ATEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpoOLECCaX M SBICHUSX.
['padmiku peasbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajm3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUYECKON
Iporpeccuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Uncno e. @opmyina CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
IPUKJIAJHOTO XapaKTepa.



HenpepbiBHbIE (QyHKIMH W HX CBoMcTBAa. ToukuM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [IpousBogHass ~ cyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB M SBIICHUM, NPU PEIIEHUM 3a1ad U3 APYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, Haubonpmui oOmui aenurens (manee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudmMerndyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYIIHOCTEM palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKU U peaNbHOM )KU3HU, HHTEPIPETAIUs
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4IllIero pELICHUs B
NPUKIIAIHBIX 3aJadax, Ui OIPEACIICHUS CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

HNuterpain. ['eoMerprueckuil CMbICI MHTETpAIa. Beruuciaenne onpeaenéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIINN 00yUYaOIMIerocs Kak akTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLECIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTE€MaTUUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHUH, pacCy>KI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenpbl, IJIaHUPOBAHWE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUECKOM ACATEIbHOCTH, ATANIOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB pPEIlEHUs, BEIOUpPATh HauboJee MOAXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIHE  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaThb IMOSICHEHHS [0 XOJAYy pEIICHHsS 3a/1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXICHUSA C CYXKICHUAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
Npe3eHTAlUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yJsibTaTa pelIeHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Yy4eOHbIX 3a7a4, NPUHUMATh 1€b COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHMHoBbIX (opMax paboThl (0OCyxkaeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpUPOBATh MOHATHUSAMH: paIlMOHAIBLHOE 4YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
PaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSATH NMPUOIMKEHHBIE BBIUYMCIICHUS, TTpaBUiIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE€3yJbTaTa BEIYMCICHUM;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEJIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOT'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IE€OMETPUYECKHA CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENIN Ui PEUIEHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJENIHM C IIOMOIIBIO MaTpPULl U ONPEIEIINUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBA aorapupmMoB LISt npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKkrue GopMyIibl Ui TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha A3BIKE alreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKUMH, KOMOO3uUMsA GyHKUMA, Tpaduk QyHKUIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: YETHBIE M HEYETHbIE (PYHKIUHU,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM ToKa3zareneM, rpaguk CTEeneHHOW (YHKIMHM C HaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
GyHKIMH, UX CBOMCTBA U TrpauKH, HUCIOJIH30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIUNA YUCIOBOT'O apIyMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHSAMU: apuMeTHUecKass U TeOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOrPECCUM JJI PELIEHUs peajbHBIX 3a7ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: TTOCIEOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIE (PYHKIIUU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMIHO OIEpPHpPOBaATh TMOHATHUSMHU: OIpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYPaJIbHBIX U LEJIbIX YUCEII, UCIIOIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypasJbHBIX 4HMCen M1 PEUIEHUs 3a4ad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CcBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONepali ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJIbHbIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEUICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICIACTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelarb paloOHaJIbHbIE, UppaLOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMuyecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPABHEHUI U HEPaBEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHHSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJb30BaHUEM ammapara aiareOpsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHON
MJIOCKOCTH;

CBOOOZIHO  OMEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOIIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIIEeN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HauOOJbIlIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HETPEPbIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIy4ylIero peuieHusl B
MPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKUX, 3a/1a4ax, 1l ONpeIeIeHUs
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOTo (popmysion nin rpaduxom;



cBOOOZIHO OMEpUPOBATH MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HaXOJUTh IUIOLIA/IU TIOCKUX (UTYp ¥ 0OBEMBI TEJ C MOMOIIIBIO HHTETpaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontpoabneie  [paxrireckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 19 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS € 10 1
L[EJIbIM TI0Ka3aTelIeM
3 Apudmernaeckuit KOpeHb N-0if CTENCHH. 10 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 8 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIHUS. 15 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 16 1
YpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 9 1
HenpepsiBable pynkuuu. [IponszBoanas 13
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 9 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMHA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [lepBooOpazHast 1 UHTETPAT 10 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA. 1 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 WppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble u 1enbie uncna 10
CucTeMBbl paroHATBHBIX, UPPAMOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne n/m Tema ypoka Kourposbuble IIpakTHyeckue Aara tupposhie
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI pecypest
1 MHO03k€ecTBO, ONepaluy Hajl 1
MHOKE€CTBAMHU U UX CBOMCTBA 01.09.2025
2 Huarpammsl Ditniepa-Benna 1 03.09.2025
[IpuMeHeHne TeopeTHKO-
3 MHO’KE€CTBEHHOI'O arnmnapara Jyisl peleHus 1
3a71a4 04.09.2025
Pannonanbueie yncna. OObIKHOBEHHBIE U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH 08.09.2025
s [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelLIeHUs IPUKIIaAHbIX 3a1a4 10.09.2025
6 JleicTBuTeNbHBIE UKclia. PalimonanbHbIe 1
U MppalroHaJIbHbIC YHCIIa 11.09.2025
. ApudmeTrnueckue onepanuu c 1
JNEUCTBUTEIILHBEIMI YHCIIaMHU 15.09.2025
g Moaynp AERCTBUTEIBHOIO YHCIIA U €70 1
CBOMCTBA 17.09.2025
[TpuGmxE€HHBIC BEIYMCIICHUS], TPABUIIA
9 OKpYIJIEHUS, TPUKUIKA U OLIEHKA 1
pe3yibTaTa BEIYUCICHUN 18.09.2025




10

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIPOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

22.09.2025

11

OcHOBHBIE MCTObI pCHICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

24.09.2025

12

13

MHOro4jieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYWICH C
octaTtkoM. Teopema besy

MHOTrO4JICHBI C LETBIMH
koadurmentamu. Teopema Buera

25.09.2025

29.09.2025

14

Pemenne cucrem IMHENHBIX YPaBHEHUN

01.10.2025

15

16

17

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUU. OnpeAeIuTens MaTPUILBI
2X2, ero reoMeTpU4YeCKUil CMbICI U
CBOICTBA; BEIYUCIICHUE €r0 3HAYCHUS
Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIUMCJICHHE €TI0 3HAUCHHUS

HpI/IMeHeHI/Ie OIPCACIIUTEIIA AJId PCILICHU A

CUCTEMBI JINHEWHBIX YPaBHEHUI

02.10.2025

06.10.2025

08.10.2025

18

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

09.10.2025

19

KonTtponbHas pabora: "PanmonanbHble
ypaBHEHHU U HepaBeHCTBA. CrcTeMbl
JIMHEWHBIX ypaBHEHNN"

13.10.2025




20

OyHKIMS, CIIOCOOBI 3a/1aHUs QYHKITUH.
B3anMHo oOpaTHbIe PYHKITHH.
Kommozurust ¢hyHKImii

15.10.2025

21

22

23

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpa3oBanus rpagukoB GyHKIUN

OO0nacTp onpeneneHus 1 MHOKECTBO
3HaueHnit pyHkiuu. Hynmu Gyskimm.
[TpoMexyTKH 3HAK TOCTOSTHCTBA

YérHble U HEUETHBIE (DYHKIIUU.

[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (pYHKIIHH

16.10.2025

20.10.2025

22.10.2025

24

MaxkcuMyMbl ¥ MUHUMYMBI (DYHKITHH.
HauOonp1iee 1 HauMeHblIIee 3HaYeHUE
(GYHKLIHU Ha IPOMEXYTKE

23.10.2025

25

26

27

JluneliHasi, KBaJpaTU4HAS U TPOOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCIIeI0BaHuEe U
HOCTPOCHHE TPAPHUKOB ITUX (PYHKLIUH
Crenenb ¢ 1eTbIM TIOKa3aTesneM. buaom
Herotona

03.11.2025

05.11.2025

06.11.2025

28

CrenenHas QyHKIUS C HAaTypalbHBIM U
LIeJIBIM TTOKa3aTeseM. E€ cBoicTBa 1

rpaduk

10.11.2025

29

30

Kourponbsnas padora: "CreneHuas
p p
¢byukus. E€ cBoiictBa u rpadux"

Apudmernueckuii KOpeHb HaTypaTbHON
CTETIEHM U €r0 CBOMCTBA

12.11.2025

13.11.2025




31

[IpeoOpazoBaHus YMCIOBBIX BHIPAKECHUH,
COZEpKALLIUX CTEIIEHU U KOPHU

17.11.2025

32

33

34

[IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COAEPKAIIMX CTEIIEHU U KOPHU

UppanuonansHblie ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHHUS UPPALMOHATIBHBIX
ypaBHEHU M

HppanuonaneHele ypaBHeHUs1. OCHOBHBIE
METO/IbI peIIeHUs] UPPALUOHAIBHBIX
ypaBHEHUU

19.11.2025

20.11.2025

24.11.2025

35

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VPPALMOHAIBHBIX YPaBHEHUI

26.11.2025

36

37

PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUU
VPPALMOHAJIBHBIX YPaBHEHUN

CaoticTBa U rpaduK KOpHSI N-Oi CTEHeHH

Kak (PyHKIIMHM 0OpaTHOMW CTENEeHH ¢
HaTypaJbHBIM I10Ka3aTesIeM

27.11.2025

01.12.2025

38

CaolicTBa U rpauK KOpHsI N-Oi CTENEHU
KaK ()YHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM I10Ka3aTelIeEM

03.12.2025

39

KonTponbHas pabora: "CBoiicTa u
rpaduk KOpHs N-0i1 cTeneHu.
Wppaunonanbubie ypaBHeHUS"

04.12.2025

40

41

CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOIiCTBa

CreneHs ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOIICTBa

08.12.2025

10.12.2025




[TokazarensHas QyHKIHS, €€ CBOWCTBA U

42 1

rpadguk 11.12.2025
43 Hcnonp3oBanue rpaduka QyHKIUH 15 1

pEeLICHUs] ypaBHEHU I 15.12.2025
44 Hcnonb3oBanue rpaduka GyHKIMN AT 1

peLIeHUs] ypaBHEHUI 17.12.2025

[loka3arenbHble ypaBHEeHUs. OCHOBHbBIE
45 METO/Ibl PEIIEHUS I0KA3aTEIbHbIX 1

ypaBHEHUU 18.12.2025

[loka3arenbHble ypaBHEeHUs. OCHOBHbIE
46 METO/Ibl PEIIEHUS TOKA3aTEIbHBIX 1

YpaBHEHU I 22.12.2025
47 KoHntpoinbhas padora: "[lokazaTenpHas 1

¢ynkuus. [TokazarenbHbie ypaBHeHUs" 24.12.2025
48 Jlorapudm yucna. CoiicTBa jgorapudma 1 25.12.2025
49 Jlorapu¢m yucna. CpoiicTBa iorapugpma 1 29.12.2025
50 JlecaTuuHbIE U HaTypaJIbHbIE JOTapH(PMbI 1 12.01.2026
51 JlecsiTuuHble U HaTypaJlbHbIE JIOTapU(PMBI 1 14.01.2026
5y [TpeoOpa3oBaHue BBIpAXKEHUH, 1

CoJIeprKalIuX JorapudMbl 15.01.2026
53 [IpeobpazoBanue BhIpaXeHUH, 1

coJiepKaluX Jorapu(mbl 19.01.2026
54 Jlorapudmuueckas ¢pyHKus, €€ CBONCTBA 1

u rpaduk 21.01.2026
cc Jlorapugmuueckas pyHKus, €€ CBOHCTBA 1

u rpaduk 22.01.2026




56

Hcnonp3oBanue rpaduka QyHKIUH 115
pelIeHusl ypaBHEHUM

26.01.2026

57

58

59

Hcnonp3oBanue rpaduka QyHKIUH 15
peuieHusl ypaBHEHUN

Jlorapudmuueckue ypaBHEHUSI.
OcHOBHBIE METO/IbI PELICHUS
jorapu(pMUUECKUX YpaBHEHHM

Jlorapudmuueckre ypaBHEHUSI.
OcCHOBHBIE METOIbI PEIICHUS
Jorapu(pMHUUECKUX YpaBHEHHIA

28.01.2026

29.01.2026

02.02.2026

60

PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JOTapu(PMHUECKUX YpaBHEHUI

04.02.2026

61

62

PaBHOCHITBHBIE TTEPEXO/IBI B PEILICHUT
JOTapu(PMHUECKUX YPaBHEHUI

KonTponbhas pabora:

"Jlorapudmuueckast pyHKIUS.
Jlorapugmuueckue ypaBHeHUs"

05.02.2026

09.02.2026

63

CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHUCJIOBOT'O ApryMEHTa

11.02.2026

64

65

CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

12.02.2026

16.02.2026

66

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHUCJIOBOTO ApryMEHTa

18.02.2026

67

Tpuronomerpruueckas OKpyKHOCTb,
orpezesieHue TPUTOHOMETPUUECKHUX
(GYHKIMI YMCIOBOTO apryMeHTa

19.02.2026




Tpuronomerpuyeckas OKpyKHOCTb,

68 onpeaeIeHUEe TPUTOHOMETPUUECKUX

(GYHKIMA YUCIIOBOTO apryMEeHTa 25.02.2026
69 OCHOBHBIE TPUTOHOMETPUYECKUE

dbopMyIBI 26.02.2026
20 OCHOBHBIE TPUTOHOMETPUYECKHE

dbopMyibI 02.03.2026
- OCHOBHBIE TPUTOHOMETPUUYECKHE

dbopMyibI 04.03.2026
7 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX

BBIPAKECHUI 05.03.2026
73 [TpeoOpazoBaHre TPUTOHOMETPUIECKUX

BBIPAXKEHUM 11.03.2026
- [Ipeobpa3oBanue TPUrOHOMETPUUECKUX

BBIPAXKEHUM 12.03.2026
75 Pemenne TpuroHOMETpUYECKUX

ypaBHEHUU 16.03.2026
76 Pelienre TpUroHOMETPUYECKUX

ypaBHEHUNU 18.03.2026
77 Pemienne TpuroHOMETpUYECKUX

ypaBHEHUNU 19.03.2026

KonTponbHnas pabora:
78 "TpuUroHOoMeTprYECKUE BBIPAKEHUS U

TPUTOHOMETPUYECKNE YpaBHEHUS" 23.03.2026

[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS
79 IocJIeI0BaTeIbHOCTEN. MeTon

MaTeMaTUYECKON MHIYKIINH 25.03.2026




MoHoTOHHBIE B OrpaHUYCHHBIC

80 1ocJe0BaTeNnbHOCTH. Mcropus ananusa

OECKOHEYHO MaJIbIX 26.03.2026
81 Apudmernueckast mporpeccus 06.04.2026
82 ['eomeTpuyeckas nporpeccus 08.04.2026
g3 BeckoneuHo yoObIBaromas

TreoOMETpHUYCCKas MPOrpecCHs 09.04.2026
84 CymMma 6eckoHeuHO yObIBaroIei

r€OMETPUYECKON TPOrPeECCUn 13.04.2026
a5 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

Yucno e. DopMya CI0KHBIX IPOLEHTOB 15.04.2026

Hcnonp3oBanue nporpeccuu uis
86 peueHus pealabHbBIX 3a7a49 IPUKIaJHOTO

XapakTepa 16.04.2026
g7 KonTtponsnas pabora:

"IlocnenoBarenbHOCTH U porpeccun” 20.04.2026
88 HenpepbiBHbIE PYHKIIUU U UX CBOMCTBA 22.04.2026
89 Touka pa3pbiBa. ACUMITOTHI IpaUKOB

byHKIUI 23.04.2026
90 CaoiicTBa (DyHKIMI HENPEPHIBHBIX Ha

OTpE3Ke 27.04.2026
91 Meroa UHTEPBAJIOB [UIS PELIECHUS

HEpaBECHCTB 29.04.2026
92 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX

GyHKIMA 715 peIieHust 3a1a49 30.04.2026
93 [lepBas u BTOpast npou3BOIHbIE GYHKIIUU 04.05.2026




Onpenenenue, reOMETPUYECKUNA CMBICIT

94 . 1

IIPOU3BOIHOU 06.05.2026
95 Onpenenenne, GU3MUECKUNA CMBICTT 1

MIPOU3BOAHON 07.05.2026
9% VYpaBHeHuUe KacaTelIbHOU K rpaduKy 1

byHKIUN 11.05.2026
97 YpaBHEHHE KacaTeabHOU K rpaduky 1

byHKIIUN 13.05.2026
98 [Ipou3BoaHbIE AIIEMEHTAPHBIX (YHKIIHN 1 14.05.2026
99 [Ipou3BoHast CyMMBI, IPOU3BEICHUS, 1

YaCTHOI'O ¥ KOMIIO3UIIMU (byHKLII/IIZ 18.05.2026
100 KonTtponsnast padora: "[IponszBognas” 1 20.05.2026
101 [ToBTOpEHME, 0000IICHUE, 1

cHUCTeMaTH3alus 3HaHUH 21.05.2026
102 Wrorosas koHTpoJsibHasA paboTa 1 25.05.2026

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnre nporu3BOJHON K
UCCIIeIOBaHMIO GYHKITUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO GYHKITUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
UCCclIeI0BaHMIO (PyHKIUI Ha
MOHOTOHHOCTb Y KCTPEMYMBI

KoaunuyecTBO 4acosB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

01.09.2025

02.09.2025

03.09.2025

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[IprMeHeHne nNpou3BOIHOM K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI

04.09.2025

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

IIprMmeHeHne npon3BOIHON K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnaenue HaMOOJIBIIIEr0 U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(byHKIMU Ha OTpe3Ke

08.09.2025

09.09.2025

10.09.2025




Haxoxneaue HauboIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKIIUM Ha OTPE3Ke

11.09.2025

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

15.09.2025

10

11

12

Haxoxnenue HauOombIIero u
HAaUMEHBIIIET0 3HAUEHUS HENPEPbIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HanbobIero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

Haxoxnenue HanbonbIiero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

16.09.2025

17.09.2025

18.09.2025

13

[Ipumenenre npou3BOIHON IS
HAXOK/ICHUS HAWTYYILIETO PEIICHUS B
MPUKJIAJHBIX 3a/1a4ax

22.09.2025

14

15

16

[IpumeneHnre npou3BOIHOM 1S
HAXOK/ICHUS HAWTYYILIETO PEIICHUS B
MPUKJIATHBIX 3a/1auax

IIprMeHeHre nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION UITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS

23.09.2025

24.09.2025

25.09.2025




npoiiecca, 3aJaHHOTro (OPMYIION HITH
rpagpukoM

17 Komnosunus ¢pyHkuumit 29.09.2025
18 Kommozurust ¢hyHKimii 30.09.2025
19 Kommozunus ¢pyHKIui 01.10.2025
20 ['eomeTpuyeckue oOpas3bl ypaBHEHU Ha

KOOPJIMHATHOM TIJIOCKOCTH 02.10.2025
21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha

KOOPJAWHATHOM MIIOCKOCTH 06.10.2025
29 KoHntponbhas padora: "UcciaenoBanue

(GYHKIHH C TOMOIIBIO TPOU3BOAHOM" 07.10.2025
93 [TepBooOpazHas, OCHOBHOE CBOHCTBO

epBOOOPa3HBIX 08.10.2025

[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX
24 ¢ynkuuii. [IpaBuna HaXOXKIEHUSI

epBOOOPA3HBIX 09.10.2025

[TepBooOpa3Hbie FIeMEHTAPHBIX
25 ¢dbynkumii. [IpaBuna HaxoXaeHUS

epBOOOPA3HBIX 13.10.2025
26 Wurerpai. I'eoMeTpru4eCKuil CMBICI

UHTETpaa 14.10.2025
97 Brruncnenue onpenenéHHOro HHTerpaia

o popmyne HeroTona-JleliOHuIa 15.10.2025
28 Brraucnenue onpenenéHHOro HHTerpana

no popmysne HoroTona-Jleli6uuma 16.10.2025
29 [Ipumenenne nHTErpaNa 1is

HAXO0XICHUS TUIOMIa/Iel TUIOCKUX (PUTYD 20.10.2025




30

[IpuMeHnenue uHTETpaNa s
HaXO0XIEHUs 00bEMOB r€OMETPUYECKUX
TeN

21.10.2025

31

32

33

[Ipumeps! perienuin

Qg depeHIraIbHbIX ypaBHEHUN
[Ipumepsl penieHuii
nuddepeHIATbHBIX YPaBHEHUH
MaremaTtrueckoe MOJEIUPOBAHKE
pealbHBIX MPOLECCOB C TOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

22.10.2025

23.10.2025

05.11.2025

34

KonTtponsHas padora: "[leppoobOpaznas
u uHTerpan"”

06.11.2025

35

36

Tpuronomerpuueckue GYHKIUH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu

10.11.2025

11.11.2025

37

38

39

Tpuronomerpuueckue GyHKIUH, UX
CBOICcTBa U rpadUKu
Tpuronomerpudeckue GyHKINU, UX
CBOICcTBa U rpadUKu
Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu

12.11.2025

13.11.2025

17.11.2025

40

OT160p KOpHEH TPUTOHOMETPUUECKHIX
YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

18.11.2025

41

OT60p KOpHEH TPUTOHOMETPHUIECKHUX
YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

19.11.2025




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TTIOMOIIBIO

TPUTOHOMETPHUYECKON OKPYKHOCTH 20.11.2025

OT160p KOpHEH TPUTOHOMETPUUECKHUX
43 YPaBHEHUH C IOMOILBIO

TPUTOHOMETPHUUECKON OKPY’KHOCTH 24.11.2025
44 Pemenuie TpUroHOMeTpHUUECKUX

HEPABEHCTB 25.11.2025
45 Pemenne TpuroHoMeTprUeCKUx

HEPaBEHCTB 26.11.2025
16 Pemienne TpuroHOMeTpU4YECKUX

HEPABEHCTB 27.11.2025
47 Pemenne TpuroHoMeTprUeCcKUx

HEPABEHCTB 01.12.2025

KoHntponbHas pabora: "I'paduku
48 TPUTOHOMETPUUYECKUX (YHKLUH.

Tpuronomerpruueckue HepaBeHCTBA" 02.12.2025
49 OCHOBHBIEC METO/IBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 03.12.2025
50 OCHOBHBIEC METO/IBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 04.12.2025
51 OCHOBHBIE METO/IbI pEIlICHUS

MIOKAa3aTeIbHBIX HEPABEHCTB 08.12.2025
59 OCHOBHBIEC METO/IBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 09.12.2025
53 OCHOBHBIE METO/IbI pEeILICHUS

norapu(pMUIECKIX HEPABEHCTB 10.12.2025




OCHOBHBIC MCTOJbI pCHICHUA

>4 Jorapu(pMUUECKIX HEPABEHCTB 11.12.2025
55 OCHOBHBIE METOIBI PEIICHUS

norapu(pMHUECKUX HEPABEHCTB 15.12.2025
56 OCHOBHBIE METO/IbI PEIICHUS

Jorapu(pMHUECKIX HEPABEHCTB 16.12.2025
57 OCHOBHBIE METOJIBI PEIICHUS

HUPpALMOHATILHBIX HEPABCHCTB 17.12.2025
58 OCHOBHBIE METOIBI PEIICHUS

HPpALMOHATIEHBIX HEPABEHCTB 18.12.2025
59 OCHOBHBIE METO/IbI pEIICHUS

HUPpALMOHATILHBIX HEPABEHCTB 22.12.2025
60 OCHOBHBIE METOIBI PEIICHUS

HPpALMOHATIFHBIX HEPABEHCTB 23.12.2025

I'paduueckue MeTOBI pemIeHUs
61 .

HUPPALMOHATLHBIX YPaBHEHUHN 24.12.2025

['padmyeckue METOABI pelIeHHs
62 .

VPPALMOHATIbHBIX YPaBHEHUM 25.12.2025
63 I'padmueckne METOBI pemIeHUs

MOKa3aTeJIbHBIX YPABHEHUIM 29.12.2025
64 ['padmyeckue METOBI pelIeHHs

MOKa3aTeIbHBIX HEPABEHCTB 30.12.2025
65 I'paduueckue MeTobI peneHus

JOrapu(pMHUUECKUX YpaBHEHUI 12.01.2026
66 ['padmaeckue METOIBI pEIICHHS

norapu(pMUIECKIX HEPABEHCTB 13.01.2026
67 I'paduueckue MeTob! peneHus

norapu(pMUIECKIX HEPABEHCTB 14.01.2026




68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHbBIX U JOrapu(MUUECKUX
ypaBHEHU M

15.01.2026

69

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JOTapU(YMHUUECKUX
YpaBHEHU I

19.01.2026

70

71

72

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS
MOKA3aTeIbHBIX U JOrapu(MUUECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppatunoHaibHble, TOKa3aTeIbHbIC U
norapupMHuIECKre HepaBeHCTBA"

20.01.2026

21.01.2026

22.01.2026

73

KommiekcHbie uncna. Anredpanueckast
U TpUrOHOMETpUYeckasi GopMbl 3aUCH
KOMIUIEKCHOTO YHCIIa

26.01.2026

74

75

76

KommiekcHpie uncna. Anredpanyeckast
U TpUrOHOMETpUYeckasi GopMbl 3alHCH
KOMILJIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

27.01.2026

28.01.2026

29.01.2026

77

N3o00pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJAMHATHOM IIOCKOCTH

02.02.2026




N3o0paxeHue KOMIJIEKCHBIX YMCEN Ha

8 KOOPJIMHATHOM TIJIOCKOCTH 03.02.2026
79 ®opmyna Myaspa. KopHu N-oit crernenun

13 KOMIUIEKCHOT'O YHCIIa 04.02.2026
80 ®opmyna Myaspa. KopHu n-oii ctenenun

13 KOMIUIEKCHOT'O YHCIIa 05.02.2026

[IpumeHeHHEe KOMITICKCHBIX YUCEI JUIS
81 penieHus: GU3NIECKUX U

T€OMETPUUYECKHX 3a/1a4 09.02.2026
82 KonTtponpHas pabdora: "KomruiekcHbie

gucna" 10.02.2026
83 HatypanbHble U 1ienbie yrcia 11.02.2026
84 Harypasbnbie u niesnsie yucia 12.02.2026
85 [IpuMeHeHue MPU3HAKOB ACITUMOCTH

LIEJTBIX YHCEI 16.02.2026
86 [TpuMmeHeHre TPU3HAKOB IETUMOCTH

LETBIX YUCET 17.02.2026
87 [IpumeHeHre MPU3HAKOB JACITUMOCTH

nenbix yncenr: HOJ[ u HOK 18.02.2026
88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH

nensix yncen: HOJI m HOK 19.02.2026
89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH

LEJIBbIX YHCEJI: OCTATKU 110 MOJIYJIIO 24.02.2026
90 [TpuMeHeHre TPU3HAKOB JISTTHMOCTH

HEJIBIX YHCEII: OCTATKU IO MOJTYITIO 25.02.2026

[IpumeHeHne MPU3HAKOB AETUMOCTH
91 HENBIX YUCell: aNropuT™ EBkanaa s

pemieHus 3a/1a4 B 1EJIbIX YUCIIax 26.02.2026




92

KonTtponpHas padora: "Teopust menbix
yucen"

02.03.2026

93

94

95

CucremMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

CucreMa 1 COBOKYITHOCTb YPaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U

COBOKYIHOCTEH pallMOHaIbHbIX
ypaBHEHUU

03.03.2026

04.03.2026

05.03.2026

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIHOCTEN UppaliOHaIbHbBIX
ypaBHEHUU

10.03.2026

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

11.03.2026

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIHOCTEHN JIorapu(pMUIECKHX
ypaBHEHUN

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH JIoTapu(PMUUIECKHX
YpPaBHEHUNU

12.03.2026

16.03.2026

17.03.2026

101

IIpuMeHeHne CuCTEM K PEIIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3

18.03.2026




pa3IuYHbIX 00JaCTe HAyKu U pealbHON
JKU3HU, MHTEPIIPETaLs 0JyYEHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PELLECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3IuYHbIX 00JaCTEM HAyKU U peaibHON
JKU3HU, MHTEPIIPETAaLUs 0JyYEHHBIX
pE3yJIbTaTOB

19.03.2026

103

[IprMeHeHrne HEpABEHCTB K PELICHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3
pa3IUYHbIX 00JaCTe HayKu U peanbHON
JKU3HU, UHTEPIIPETAaLs I0Jy4YEHHBIX
pE3yJIbTaTOB

23.03.2026

104

KonTpoapHas padora: "Cucremsl
palMoHATBHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHHH"

24.03.2026

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyonanbHbIE CUCTEMBI € TApaMETPAMU

25.03.2026

26.03.2026

06.04.2026

108

109

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpaMu

HppannonaibHble CUCTEMBI C
napameTpamu

07.04.2026

08.04.2026

110

IToka3aTenbHbIe ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

09.04.2026




111

ITokazarenbHBIE CUCTEMEI C
napamMeTpamMu

13.04.2026

112

113

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C [TapaMeTpaMu
JlorapudmMuueckne CUCTEMBI C
napamerpamu

14.04.2026

15.04.2026

114

TpUroHoMeTpUYECKUE YPAaBHEHHUS C
napaMeTpamu

16.04.2026

115

116

TpuroHomeTpu4ecKrue HEPABEHCTBA C
napameTpamu

TpuronoMeTpuyeCKrue CUCTEMBI C
napaMeTpamu

20.04.2026

21.04.2026

117

IToctpoenue u uccinegoBaHue
MaTEeMaTUYECKUX MOJICIIEH peaTbHbIX
CUTyaluil C MIOMOUIBIO YPaBHEHUH C
napameTpamu

22.04.2026

118

IToctpoenune u ucciegoBaHue
MaTeMaTUYECKUX MOJICJIeH peaTbHbIX
CUTYallMil C TOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

23.04.2026

119

IToctpoenune u ucciegoBaHue
MaTeMaTUYECKUX MOJICJIeH peaTbHbIX
CUTYallMil C TOMOIIBIO CUCTEM
ypaBHEHUU ¢ TapamMeTpamMu

27.04.2026

120

121

KonTponbhas pabota: "3anauu ¢
napameTpamu”

[ToBTOpeHnue, 06001ICHNE,
cucTemMarusanvs 3HaHui: "YpaBHeHus"

28.04.2026

29.04.2026




122

[ToBTOpenue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuii: "YpaBHenus"

30.04.2026

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMAaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpEHME, 0600IIECHUE,
cHUCTEMaTH3al|s 3HAHHH:
"HepaBencrpa"
[ToBTOpEeHME, 0000IICHUE,

cUCTeMaTH3aIlus 3HaHU:
"Hepasencrna"

04.05.2026

05.05.2026

06.05.2026

126

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIlus 3HaHU:
"Hepasencrna"

07.05.2026

127

[ToBTOpenue, 06001ICHNE,

cucremarusanus 3HaHui: "[IponsBogHas

u e€ npumeHeHue"

11.05.2026

128

129

130

[ToBTOpenue, 06001IEHNE,

cucremarusanus 3HaHui: "[IponsBogHas

u e€ npumeHeHue"

[ToBTOpenue, 06001IEHNE,

cucreMartu3anus 3Hanuii: "[IponsBogHas

U €€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucreMaTu3anus 3HaHuil: "MHTerpan u
€ro npuMeHeHue"

12.05.2026

13.05.2026

14.05.2026

131

[ToBTOpenue, 0600IIEHNE,
cucremMarusanus 3HaHui: "OyHkuun"

18.05.2026




[ToBTOpenue, 06001ICHNE,

132 cucreMaru3anus 3HaHui: "OyHkun" . 19.05.2026
133 [ToBTOpeHnue, 06001ICHNE, 1

cucreMaruzanus 3HaHui: "OyHkuun" 20.05.2026
134 Hrorosast koHTpoIbHAs paboTa 1 1 21.05.2026
135 Hrorosast KoHTpoOJIbHAS paboTa 1 1 25.05.2026
136 [ToBTOpEHME, 0600IIECHUE, 1

cucTeMaru3anus 3HaHuil 26.05.2026

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
NMPoBePSIEMOro .
00pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 0opa3oBaHus
pe3yabTarta
1 Yuciia ¥ BEIUUCIEHUS
11 OnepupoBarTh MOHATHSIMH: PAIMOHATBHOE W JACHCTBHTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JACCSTUYHAS IPOOb, MPOIICHTHI
12 BreimonuaTe  apudmerndyeckue  omepandd ¢ palMOHAIbHBIMA |
' JIEUCTBUTEILHBIMHU YHCIIAMH
13 Boimonuate  npuOMMKEHHbIE — BBIYMCICHHSA, HUCIONIB3YysS  IpaBuia
' OKpYTJICHUS, IeTIaTh IPUKUIKY U OLEHKY pe3ysibTaTa BRIYUCICHUN
OnepupoBaTh MOHIATHSAMU: CTENEHb C IEJIbIM MOKa3aTejleM, CTaHAapTHAS
14 dbopma 3amucu JeHCTBUTEIHLHOTO YMCIIA, KOPEHb HATYpPaJIbHOW CTENEHU;
' HCIIONIF30BaTh MOJIXOAIIYI0 (hOpMY 3aMUCH JIEUCTBUTENBHBIX YUCEN IS
pelleHus MPaKTHYECKUX 3a7a4 U MPeCTaBIeHUs JaHHBIX
OnepupoBaTh MOHATHIMH: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJLHOTO
15 yIJjia; WCIOJIb30BaTh 3alMCh MPOU3BOJIBHOTO Yria uepe3 oOpaTHBIC
TPUTOHOMETPHYECKHE (DYHKIIUN
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUSMHU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO, 1IETI0e,
2.1 paroHanbHOE, HppalMOHATEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
29 BrITIoNTHATE  TIpe0Opa3oBaHUs TPUTOHOMETPHUCCKHUX BBIPAKCHHHA H
' penaTh TPUrOHOMETPHYSCKHE YPaBHEHUS
BrimonHaATe peoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX H HPPAIIMOHATBHBIX
2.3 BBIDQOXCHUH W pemiaTh OCHOBHBIC THITBI IIEJBIX, PAIlMOHAIBHBIX H
UPPAIMOHATILHBIX YPaBHECHUIH H HEPABCHCTB
54 [IpumeHsTh ypaBHEHUS W HEPABEHCTBA AJIs PEHICHHUS MATeMaTUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHBIX 00JaCTel HayKu U pealbHOMN KU3HH
MopenupoBaTh pealbHbIE CHUTYallMM Ha S3BIKE alareOphbl, COCTaBIATH
2.5 BBIpQXXCHHUS, YPABHECHHUS, HEPABEHCTBA 10 YCIOBHIO 3a/1a4M, UCCIICIOBATh
MOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHUEM arapara aireopsl
3 DOyHKINUA U TpaPUKH




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3aJaHusl (PYHKIUH,

3.1 00JacTh OmpeAeNeHuss M MHOXECTBO 3HAaYeHUW (QYHKIUH, Tpaduk
GyHKIMH, B3aUMHO 00paTHbIC QYHKIIUN
3.2 OnepupoBaTh MOHATHUAMH: YETHOCTh U HEUETHOCTh (YHKIUHU, HYJIH
' (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN 119 pelIeHUs] ypaBHEHUI
34 Crpoutb W uuTarh Tpaduku JIUHEHHONW (QYHKUUHM, KBaJPaTHUIHON
' byHKIUM, cTeneHHONW (QYHKIUU C 1IeTBIM [TOKa3aTeIeM
Ucnonb3oBate rpadguku  (yHKIUN I8 HUCCICIOBAHUS MPOIECCOB H
35 3aBUCHUMOCTEH TP PENICHWH 337ad U3 JAPYTUX YUYEOHBIX MPEIMETOB H
' peTbHON  JKHM3HH, BBIpaXaTh (QOpMyJaMH 3aBUCUMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauana maremaTtuyeckoro aHammsa
a1 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBLHOCTh, apupMeTHYecKas Hu
' reoMeTpHuuecKas Mporpeccun
OnepupoBaTh NOHATHAMH: OECKOHEYHO YOBIBAarOIasi reoMETpUYecKast
4.2 nporpeccusi, cymma O€CKOHEYHO  YObIBalOIIEH  TI€OMETPUUYECKOU
POTPEeCCUu
4.3 3amaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATENIBHOCTEW W MPOTPECCH A
' pelleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMHU
Hcmonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui  ONMUCAHHS
5.2 PEATBHBIX TIPOIIECCOB U SBJICHUH, TIPU PEIICHUN 33124 U3 JPYTUX YICOHBIX
PeMETOB
5.3 OnepupoBaTh  TOHATUSAMHU:  OINpeAENeHHE, Teopema,  CIEACTBHE,
JI0Ka3aTeTbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOIA
NpoBepPsIeMOro .
00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BHIYUCICHUS
OnepupoBaTh MOHITHSIMH: HATypaJlbHOE, IEJO€ YHCIIO; HCIIOJIb30BaTh
1.1 NPU3HAKK JIETUMOCTH [ENBIX YHCEeN, Pa3lIoKeHHE YWCIa Ha MPOCTHIC
MHO>KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHAILHBIM MTOKA3aTeIeM




1.3

OnepupoBaTh MOHATUAMHU: JIOTAPU(PM UUCITA, ICCITUYHBIC U HATYPATbHBIC
JorapupMbl

2.1

YpaBHEHHUs U HEPABEHCTBA
[IpuMeHsATh CBOMCTBA CTENEHHM [UId IpeoOpa3oBaHUs BBIPAXKEHUH,

ONCpHUPOBATh IIOHATUAMMU: IIOKA3ATCIbHOC YPAaBHCHUC H HEPABCHCTBO,
p€umiaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HECPAaBCHCTB

2.2

BremonsaaTe npeoOpazoBaHUs BBIPAKCHHN, COJIEPKAIIUX JIOTapu(MBI;
OIIepUPOBAThH MOHATUSAMU: JIOTApU(PMUUECKOE YPaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

2.3

2.4

2.5

Haxonuts pemenus npocTenimnx TPUroHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTb MMOHATHSIMH: CUCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ u eé PCUICHUC,
HCIIOJIB30BAaTh CUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ JIA peIICHUA
MMPAaKTUYCCKUX 3aaq

Haxomute  pemieHuss DOPOCTEHINMX  CHCTEM U COBOKYIIHOCTEM
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh pealibHbIC CHTyallMM Ha S3bIKE aireOpbl, COCTABJISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA M CUCTEMBI 0 YCJIOBUIO 3a/1a4H,
HCCJIEIOBATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM allliapara aareOpsbl

@yHKUUYU U TpadUKU
OnepupoBaTb NOHATUSIMU: TEpUOAMYECKas (QYHKIMS, TPOMEXKYTKU
MOHOTOHHOCTH (D)YHKIIMH, TOUKHM IKCTpeMyMa (pyHKIUH, HauOoJblIee U

HalMEHblIIee 3HaueHUs! QYHKIMM Ha MIPOMEXYTKE; UCIOIB30BATh UX JUIS
uccienoBaHus QyHKIMH, 33JaHHON IrpaduKoM

3.2

OnepupoBaTh NOHATHIMU: IpadUKH MOKA3aTEIBHOMN, TOrapuPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMHA; u300paxarb UX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh I PEILICHUSI YPAaBHEHUN 1 HEPABEHCTB

3.3

3.4

N3o00paxarh Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JTUHEHHBIX
YpaBHEHUH W UCIHOIB30BaTh MX JUIS PEIICHHS CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Ucnonp3oBate rpaduku (GYHKIMN A7 HCCIEIOBaHUS MPOLECCOB H
3aBHCUMOCTEN U3 IPYTUX yUYEeOHBIX TUCHUIUINH

Hauana maTemaTtnueckoro aHainmsa

4.1

4.2

OnepupoBaTh TOHATUSAMH: HENpEpbIBHAS (PYHKIUSA, MPOU3BOIHAS
GyHKIIMHA, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (PU3HUYECKHH CMBICI
MPOU3BOAHON JIJI PELICHUS 3a/1a4

HaxomuTe  mpoM3BOIHBIE  DJIEMEHTAapHBIX  (YHKUMH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI

4.3

Hcnonp3oBaTh MPOM3BOAHYIO JUId  HMCCIEAOBaHUSA  (QYHKIUM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl HCCIEIOBAHUS K
MOCTPOCHHIO TPahUKOB




Hcnonws3oBaTh MPOU3BOJHYIO IJId HAXOXIACHUA HAWJITYUIICTO PCIICHUA B

44 MPUKIIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPAN; IOHUMATH
' TreOMETPUYECKUI U (PU3MUECKHI CMBICIT HHTETpaja

46 Haxoaute mnepBooOpa3Hble 3JIEMEHTapHbIX  (DYHKUUN, BBIYUCIATH
' uHTerpai mo ¢popmyie Hetotona — JleliOnua

47 Pemate npukianHbie 331241, B TOM YHCIIE COIMATBHO-?)KOHOMUYECKOTO U

(1)I/I3I/IIICCKOFO XapakTepa, Cpe€acTBaM MaTEMaTHYECKOI'O aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBbIE M JECATHYHBIE ApOOH, TMPOLIEHTH,
OeCKOHEeuHble  MepHoJuuecKue  apodbu.  Apudmernyeckue  omepauud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPeOOpa30BaHUs YUCIOBBIX BbIpaxkeHUH. [IpumeHnenue
npo0Oell M NPOLIEHTOB JUIsl pelleHUs] MPUKIAAHBIX 3a7ad U3 pa3IMYHbIX OTpaciieit
3HaHUH U pPEaJIbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmbHBIE W HMppalMOHAJIbHBIE  YHCHA.
1.2  Apudmernueckue omnepanuu ¢ JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénHble
BBIUMCIICHUSI, [TPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BbIYMCICHUI
Crenenp ¢ nenbiM nokaszareneM. CranpapTHas ¢gopma 3amucu JAeWCTBUTEIBHOTO
1.3 uymcna. Mcnonp3oBanue moaxossiiel GopMbl 3alICH JICHCTBUTEIBHBIX YHCET IS
peleHust MPaKTUYECKUX 337a4 U PEJCTaBICHUS JaHHBIX
14 ApudmeTrnueckuili KOpeHb HaTypajdbHOW cTeneHu. [leificTBus ¢ apupmMeTndecKumMu
' KOPHSIMHU HAaTypaJbHOU CTEIIEHU
15 CuHyC, KOCMHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHT'€HC YMCIIOBOI'O apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
99 IIpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHOBHBIE
' TPUTOHOMETPHUYECKUE (POPMYIIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
MHTEPBAJIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHaIbHBIX YpPaBHEHUN U HEPABEHCTB
2.6  Pemienue TpUrOHOMETPUUECKUX YPaBHEHHM
97 [IpumeneHnue ypaBHEeHH 1 HEPABEHCTB K PELIEHUIO0 MaTeMaTHUECKHX 3a/1ad U 3a]au
' U3 PA3JIMYHBIX 00JIACTEeH HAYKH U PEalbHOM KU3HU
3 OyHKIMU U Tpaduku
31 @Oyukuus, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkmmu. B3zaumHo oOpaTHbIE
' GyHKIMI
3.9 O6mactp ompeneneHuss M MHOXECTBO 3HavueHWH QyHkuu. Hymm  dyskimm.

[TpoMexyTku 3HAaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLINN




33 CrenenHast GyHKIHS ¢ HATYpPaJIBHBIM H IIEJIbIM TIOKa3aTesieM. E€ cBolicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckass OKpyKHOCTb, ONpPEAEICHUE TPUTOHOMETPHUYECKUX (DyHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTemMaTueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs TOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [0CJIEI0BATELHOCTH
Apudmernueckass U reomeTrpuueckas nporpeccud. beckoHeuHo yObIBarowias
49 | TEOMETpHYECKas MPOTPECCH. Cymma OecKOHEYHO YOBIBAIOLIEH TeOMETpUYEeCKOi
' nporpeccuu. Dopmyia CI0XHBIX NPOLEHTOB. lcrosb30BaHKME MPOTpecCcUu Uit
pellIeHns peabHbIX 3aJa4 IPUKIaJHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omepauuu HaJ MHoOXecTBamH. Jluarpammbsl Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOI0 ammnapara Jjsi OIUCAaHUS peaJbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILIEHUH 33]a4 U3 APYIHX Y4eOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
11 Hartypanbhble u nensie uncia. [lpusHaku AeIMMOCTH LENbIX Yncel
1.2 CreneHsb ¢ palMoHaIbHBIM NOKa3aTesneM. CBOWCTBA CTENEHU
13 Jlorapudm uucna. /lecaTuynble U HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKAIIMX JIOTApU(MBI
99 [IpeoOpa3oBaHue BbIpaXeHH, COIEPIKALIUX CTENIEHH C PallMOHATbHBIM
' MoKa3areyeM
2.3 [TpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucteMbl JHMHEHHBIX ypaBHEHUH. PerieHue NPUKIAAHBIX 3a/7ad C MOMOILBIO
' CUCTEMBI JINHEWHBIX YPaBHEHU
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
58 [IpuMeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K PEUICHHUIO MAaTeMaTHYECKHUX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIMU U Tpaduku




Oynkuus. Ilepuoanueckue (ynkun. [TpomMexyTkm MOHOTOHHOCTH (DYHKIUH.

3.1 Makcumymbl 1 MUHUMYMBbI GyHKIMH. HamOosblliee W HaWMEHbIIIEe 3HAYEHUE
(GYHKIMU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonp3oBanue rpadhukoB GyHKINHA AJ1s pelIeHus ypaBHEHHH U TMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH JUIsI  HCCIEAOBAaHUS  IPOLECCOB U

3.5 3aBUCUMOCTEH, KOTOpblE€ BO3HHUKAIOT IIPU PELIEHUH 3a/4ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN )KU3HU

4 Hauana maTremaTueckoro aHaimsa

4.1 HenpepeiBable pyHKIMU. MeTO HHTEPBAIOB AJIsl PEHICHUS] HEPABEHCTB

4.2 ITponzBonnas ¢pynkuuu. ['eomerprueckuii 1 Gu3NIECKUi CMBICI TPOU3BOIHOM

43 [Ipou3BosHbIe 3eMEHTApHBIX (PyHKUMHA. DOpMyJbl HaXO0XKJIEHUS IPOU3BOJIHOM

' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIUH

[IpuMeHeHHe NPOU3BOAHOM K MCCIEIOBAHHIO (QYHKUMH HAa MOHOTOHHOCTb U

4.4 sKcTpeMyMbl. HaxoxaeHne Haubosblero 1 HAaMMEHbLIEro 3HaueHus! (PyHKIMY Ha
OTpe3Ke
[TpuMeHeHMne PON3BOAHOM A HAXOXKICHUS HAWTYYILIEro PELIeHUs B IPUKIIaIHBIX

4.5 3ajjayax, M ONpeeNeHHs CKOPOCTH IMpolecca, 3aJaHHOro (GopMysIod WU
rpaduKom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0o11ero
o0pa3oBaHus

BnageHue MeromaMm JOKa3aTENbCTB, AITOPUTMaMHU pELIEHUS 3a1ady;
yMeHHe (GOpMYJIMPOBAaTh M OINEPUPOBATH IMOHATHSAMU: OIPECIICHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMYyITUPOBATH
0o0paTHOE W HPOTUBOMNOJIOKHOE YTBEPXKAECHHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHWS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEPUPOBATH MOHATUAMU: MHOXKECTBO, ITOJAMHOXKECTBO, OIEpAallUy Hal
MHOXECTBAMH; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX MPEIMETOB; yMEHHE
OINepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSAMH: HaTypallbHOE YMCIO, IIeJI0€ YHCIIO,
CTETIeHb C IIEJTBIM ToKa3aTeeM, KOPEeHb HaTypaIbHOW CTETNEHH, CTEIICHb
C palMOHAIBHBIM  I[OKa3aTejleM, CTeNeHb C  JIeHCTBUTENbHBIM
NoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJIYJIIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIBIX,
palMOHANIBHBIX, JICHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAUMEHBIIUN OOIIMI JeIuTeNb U HauMEHbIee
of1mee kpaTHOe, aNropuT™ EBKiInaa npu pemeHnu 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS; yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH W MpeoOpa3oBaHMs BBIPAKCHUH CO
CTENEeHsAMHU U JiorapudmMamu, nmpeoOpa3oBaHusl IPOOHO-pAIIMOHATIBEHBIX

BBIpa)KeHHﬁ; YMEHUE ONECPpHUPOBATH IMOHATHAMHU: ITIOCICAOBATCIBHOCTD,




apudMeTHIecKas mporpeccus, FreOMeTpHUIecKas mporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJaBaThb
MIOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ncia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTb NPOU3BOAUTH apu(METHUYECKHE NEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PALlMOHAIBHBIE, WPPALMOHAJIBHBIC,
noKa3aTeJbHbIe, CTEIEHHBIE, JIoTapu(MUYeCKre, TPUTOHOMETPHUECKHUE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YyMEHHE penaTb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpOM; IPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MAaTEMaTHYECKUX

3aJa4 U 3a]]a4 U3 pa3IudHbIX 00JacTel HayKu U peaibHOM JKU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMU, HauOoJblllee U HauMEHbIIee 3HaYeHUs
(GYHKIHMU Ha IPOMEXYTKE, HeIIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIUY, 1epBas U BTOpasi MPou3BOAHAs (YHKIMU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIMN (YHKIM, HAXOJUTh YpaBHEHHE KacaTeabHOW K rpaduxy
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJIUTh HauWOOJbIINE W HAMMEHBIIWE 3HAuCHUsS (DYHKIUH; CTPOUTH
rpaMKi MHOTOWIEHOB C HCIOJIb30BAHUEM almapara MaTeMaTH4eCKOro
aHaINM3a; NPUMEHATh NPOU3BOJAHYIO Il HAXOXKIEHUS HaWIy4IIero
peIIeHUs] B NPUKIAJHBIX, B TOM 4YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIANA U 00BEMBI PUTYp C TTOMOIIBHIO




HHTCrpaia; NMpuBOAUTH NPUMCPLI MATECMATUYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpHUYECKHE (YHKIMH, OOpaTHble TPUTOHOMETPHYECKUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUM; YyMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpaduKoB (PyHKIHUH, HCIOIb30BATH I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3ajJjay U3 pealbHOM >KM3HU; BbIpaXaTh (GOPMYJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA AJIs peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, 0JIM U YacTH, HAa ABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIEeHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHUIO 3aJa4yH, MCCIENOBATh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(dMeTHUeCcKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHHE H3BJIEKAaTh, HHTEPIIPETUPOBATh
nH(pOpMalLKIO, IPEJCTABICHHYIO B TA0IUIaX, HA JUarpammax, rpagukax,
OTpaXKaroIlyI0 CBOICTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUI; IPEICTABIIST
uHpopMaIMi0 ¢ TOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHUYECKUE JIaHHBIC, B TOM 4YHCIE C MPUMEHEHHEM TpapuuecKux
METO/0B U IEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIE0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIy4aHbIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITHS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHyu, komOuHaTOpHbIE (HaKTHI U (HOPMYJIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydyaliHas BEJIMYMHA, PpACHpPECIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIlydaliHOW BENWYHMHBI, (YHKIUH paclpelesieHusT H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHpPENEICHMUI;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pACIpeNeaeHU st
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IIEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U pACCYKACHMS ISl peIlIeHUs 3a/1a4;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHne onepupoBaTh IOHATHAMM: TOYKA, HpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpPSMBIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY HPSAMBIMH, YroJl MEXAY IPSIMOM M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSTHAE MEXK/y TUIOCKOCTAMH; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00bEM GUTYDHI,
MHOTOTPaHHUK, ITPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajuienenunen, mpusMa, Nupampaa, (GuUrypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHyCa, LMIMHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO IapajulelIeNuIlela, TUPaMUAbl, IPU3MBI, LWIAHIPA,




KOHYyca, Il1apa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUsI KOHYCa M LIWIMHIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpallleHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpEACICHUS U3yYyaeMbIX (PUTYp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOAWTH Kiaccudukanuioo Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBITIOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATh T€OMETPUYECKHAE OTHOIICHHUS
IPY PEeLICHUH 3a/1a4; HaXOAUTh FT€OMETPUYECKHE BETUYMHBI (JUTMHA, YToJ,
TI0Iaab, 00BEM) IPH PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BEIUUHMHBI
(mMHa, yroi, TUIomaab, OO0BEM, IJIOMIAIh TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp
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YMeH#ne orneprupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTON MEXIY
BEKTOpaMU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad | 3afad JAPYTuxX y4eOHBIX

IIPEAMETOB

13

YMmeHue BbIOMpaTh MOAXONAIIMNA METOA MU PpeIICHUs 33a/1a4H,
[IOHUMaHUE 3HAYUMOCTH MATEMaTUKM B M3Y4YEHUM NPUPOIHBIX U
OOIIIECTBEHHBIX ~TPOLIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaTb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTU4YECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpaIbHOW CcTeeHu. J{eficTBHS ¢ apu(MeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHMHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHBIC JOTapU(MbI

JlelicTBUTenbHbIE uucia. ApupMeTHyeckre Oomepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BEIYUCICHUN

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuieckrue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHeHUsI, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaeuTenb MaTPHUIIhI
3 OyHKIMU U Tpaduku




Oyukmwms, crocoOwl 3amanus Gyukuuu. ['paduk Gyakuuu. B3ammao oOparHbIE

3 ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
32 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
33 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIMN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernaeckas u reomeTpruecKkas nporpeccun. @opmyia CIoKHBIX MTPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIE 2IeMEHTAPHBIX (QYHKIIMN
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs (PYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena 1 MOBEPXHOCTH BPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



