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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OIHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYYaAIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaroImiuecs OBJIAEBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIUpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOr'o aHaJv3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHEIIHOTO OBJAJACHUS 3aKOHAMHM (PU3UKH, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHICHUUHN pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN KU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO MCIIONb30BaTh UX JAJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO Xe Bpemsi OBiaJieHHE aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSIMHU ajredpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJIECHHS ¢ TOMOILIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhI0, a0CTparupoBaHWE M aHAJIOTUI0, (opMuUpyer
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJIEIEH peajbHbIX CHUTYalUH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak 4dYepe3 Y4YeOHbId MaTepuas, CHOCOOCTBYIOIIUN
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEATECIIbHOCTH, TpeOyromed MpOAOIKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCcKOro
aHaIK3a JICKUT JAeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnreOpa M Hayajga MaTeMaTHYeCKOro
aHaJIM3a» BBIIEJIECHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TUHUMU: «YHucna
U BBIYUCIICHUS», «DyHKINUU U TpaduKu», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHanusza», «MHoOXkecTBa UM JIOTHMKa». Bce OCHOBHbIE



COJIEP)KATEIBHO-METOANYECKHE JIMHUM HW3YYalOTCs Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszaenamu. JlaHHBIN
y4eOHBI KypC SBISETCS WHTETPATUBHBIM, TIOCKOJIEKY OOBEAUHSET B cebe
collep)KaHNEe HECKOJIbKUX MATeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IIUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX IMOCJIeI0BaTeaIbHO (hopmMupyercs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TTOJIYICHHBIC TIPH U3YYCHUH YIEeOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATEIBHO CHOPMYITUPOBAHHON MaTeMaTUYECKON 3a7jauM, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKass JUHUS «Uncia W BBIYHCICHUS) 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oluiero
oOpa3oBaHusi 0co0O€ BHUMaHUE  YHeseTCs  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHWCIa, YMEHWE JIeNaTh NPUKUAKY, BBIMOIHATH MPHUOIMIKEHHBIC
BBEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOIIMMCS MHOXXECTBAa HATypajbHBIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX YHcel. B  KakIoM H3 O3THX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cIelu(pUYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
ONEPUPOBAHUE OCTAaTKAMH Ha MHOXECTBE IENBIX YHCEN, OCOObIE CBOMCTBA
paAIMOHAIBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETHUECKUE OTIEpAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTETEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHHUS JJIS PEIICHUS Pa3IUYHBIX 3a/1a4
dbopmupyeTcsi IpeCcTaBlIeHUe O €AMHCTBE MaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO0 MHpa, IIUPOKO HCIOIB3YIOTCS 0000IICHUE |
KOHKpETU3AITHSI.

Jluaus «YpaBHCHUS W HEPABEHCTBA» pPEAM3YeTCs Ha TMPOTSHDKCHHH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXIOM
pasnene I[lporpamMmpl TPETyCMOTPEHO PpEIICHHWE COOTBETCTBYIOIIMX 3amad. B
pesynbrare OOydYaromIvecss OBJIAJCBAIOT PA3IMYHBIMA  METOJIAMHU  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYCCKUX W
TPUTOHOMETPHUYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalux MmapaMeTpsl. llojydeHHBIE YMEHHS IIMHPOKO HCIIOIB3YIOTCS TIPH
WCCIIeNOBaHNH (DYHKIMI C TIOMOIIBI0 MTPOU3BOAHON, TIPU PEIICHUHA TPUKIATHBIX



3a/lay ¥ 3a7]a4 Ha HaXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYCHUN (YHKIHUU.
JlanHasi comepxaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATH ~ pacdy€Thl MO  ¢opMysnaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
COJIEpKaIMX CTEMEHU U Jorapudmbl. bmaronmaps u3ydeHHIO ainredpanyeckoro
MaTepuaia MPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroIuXxcsa, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npeniaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKA HAYKHU.

CopepxxarenpHo-MeToauueckas JMHUA «DyHKIMM U TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSMHU y4eOHOTO Kypca, IMOCKOJIBKY B KAaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUH, UX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
NPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3sNTUYHBIMU BEJIMYMHAMU, MCCIIEOBATh TMOJyUYEHHbIE (PYHKIIMH, CTPOUTh HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, IMO3BOJSIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHass JuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYTI KaK MAaTeMAaTHYECKUX, TAK U MPUKIAJHBIX 3a]ad,
JOCTYIHBIX O0OYYaIOIIUMCS, TaK KaK y HUX MOSBIISIETCS BO3MOXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUS, BBIYUCIITH TUIOMAnu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TipolieccoB. JlaHHas cojlep)kareiibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYeCKUX MOJeNiedl peajbHbIX CHUTYyallui,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-I)KOHOMHMYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUU pacClo3HABATHh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONINXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTeabHO-MeToANYecKast JIMHUSA «MHOXKECTBa M JIOTHKa) BKIIIOYAECT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IITIKOJIBHOW MaTEeMAaTHKHU
W TpejjaraloT HaumboJiee YHHUBEPCAIbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKHE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIH30BaTh €TO JIJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTE€MaTUKH KaK HAyKd CJeAyeT NpPHU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE OMNPENEIEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHYECKOTO aHaJn3ay
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOpPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS OSTUX MOJIENIieH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, HWHTEPIpPETAIlud IOJYyYCeHHBIX Pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJILKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIOJIB3YETCs IS pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHUS NPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHISCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble Tepuoandeckue npodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3IMYHbIX OTPACIEH 3HAHUM U PEabHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PalnuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JEUCTBUTEILHOTO YUCIIA U €ro cBoMcTBA. [IpnOnMk€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIUYNCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEHCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHbIE
JgorapuMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUSI LEIbIX U APOOHO-PAMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleleHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEJIBIMU
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTEIEHU U KOPHHU.

HppanmonanpHbie YPAaBHEHHS. OcHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHECHHSL. OcHOBHBIE METO/IbI pelLeHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHH. Pellienre TpuroHoMeTpuuecKux ypaBHEHUH.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurens MaTpUlbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBl JIMHEWHBIX ypaBHEHWM. PelleHne nNpuKIagHbIX 3a4ad C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKMX MOJEIEN pPEaJbHOM CUTYallMd C ITOMOILBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocoObl 3amanus (yHkiuu. B3aumMHO o00paTHbIE (QYHKIUU.
Komno3zummss @yukiuii. I'papuk  yHkmu. DineMeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIHIA.

OO6unacTh ompeneneHuss 1 MHOKECTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnueckue
¢yskun. IIpomMexyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkunu. Hanbospiiee 1 HauMeHblee 3HauyeHus: QyHKIMHA HAa IPOMEXKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JOpOOHO-TMHEWHasT (YHKUIMU. DIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHasi pyHKIMS C HATYpaJIbHBIM U II€JIbIM MoKazaresneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduKk KOpHS N-OM CTENEHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass U jorapupmuyeckass (yHKUIHHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuronomeTpruyeckas OKPYKHOCTb, OIPEACICHHE TPUTOHOMETPUYECKHUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIIbHBIE 3aBUCUMOCTH B peaJbHBIX MpoOIEccax M SBICHUSX.
['paduixu peasnbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHaJIu3a

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCIIEAOBATEIbLHOCTEH. MeTon
MaTeMaTU4YEeCKON UHIYKIWU. MOHOTOHHBIE U OTrpaHUYCHHbBIC
nocye0BaTeIbHOCTH. MICTOpUsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOrO aHajiu3a Kak
aHaln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTprUecKas mporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma OeCKOHEUHO yOBbIBarOUIel reoMeTpUYecKon
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoleHToB. Mcnonb3oBaHWE TMPOTPeccUr JUisl  PELIeHUs pealbHBbIX —3a/ay
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble (GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢ynkuuid. CBoicTBa (YHKIMIA HENPEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe GyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeIbHON K Ipa@uKy GyHKIIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOk€eCTBO, oOmnepanuyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JlmarpaMmbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOMXKECTBEHHOTO amnmapara s
ONMCAHUS PEAJbHBIX IIPOLECCOB U SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHMUSL.

11 KVIACC

Yuciaa v BBIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIEMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HammeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkiuaa s peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpawudeckas W TpUTOHOMETpUUecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs1 PEIICHHS (PU3NUECKUX U TEOMETPUUCCKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHUW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PellieHne TpPUroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEeIBHBIX U JOTApU(DMUYECKUX YPABHCHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM W HEPAaBEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUMuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

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

Hcnonp3oBanne rpadukoB (QYHKIUH SIS KMCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIM3a

[IpumeHeHne MpoU3BOAHON K MCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KCcTpeMyMbl.  HaxokaeHue  HamOoNbLIEro M HAUMEHbBLIEro  3HauY€HUM
HENpephIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumMeHeHne NpPOU3BOJHOM JUIsi HAxXOXKICHUS HAWIYYIIEro pEIICHUS B
NPUKIIAHBIX 3a/adax, Uil ONPENCIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBoOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoXIeHUs! IEpBOOOPa3HBIX.

WNurerpain. I'eomeTpuuecknii CMBICII VHTErpaia. Brruncnenue
onpenenéHHoro uHTerpana no popmyne Hetorona-Jlebnua.

[IpumeHeHnue uHTErpana A HAXOXACHUS IUloU[aaedl IUIoCKuX (Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuanbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLECCOB C NOMOLIBI  Au(depeHIraIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA WHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3u4YeCcKOro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3710pOBOTo U 0e30MacHOro 0opasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTJIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TpPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHUE BIIHSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Ccpefpl, IUIAHWPOBAaHUE TIOCTYNKOB M OIEHKHM WX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKd ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKuh Kak c(]epbl 4YeIoBEYECKOM MAEsTEIbHOCTU, JTAloB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMK, OBJAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTU4YeCKOM KyJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATEbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN  MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeieSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MOPeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYHEe,  MHpodsieMy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
MPOBENCHHOTO  HAOMIONCHUS, HCCIECNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKXKE BbIIBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH J€(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3UyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE yUeOHbIEe 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PEIICHHUs 3aJadH,
KOMMEHTHUPOBATH MMOJTYyUYCHHBIN pe3yJIbTarT;

B X0Ji¢ 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEelIeHUs, COIMOCTaBIISITh CBOM CYXKACHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me€ M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpPOBAThH Pa3HOTIIACHS, CBOM BO3PAYKECHHUS;

MIPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJlau, dKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMPATH (OopMAaT BBICTYIUICHUS € Y4€TOM 3aj1ad
MIPE3EHTAIlUU U 0COOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3yibTaTa pelieHUs
MaTeMaTUYECKOHN 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBHUAM, OOBICHATH MPUUUHBI
JTOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIHAOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAUBUIYaTbHON
paboThl mTpW pemieHnH YYeOHBIX 3adad, NPUHUMATh IIeIh COBMECTHOU
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXAAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOEr0 BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy ob6yuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATh MOHATHUAMH: paAlMOHAIBLHOE YHCII0, OCCKOHEUYHas
nepuoAndeckas JApoOb, TMPOILEHTHI, HPPAIUOHAIBHOE YHUCI0, MHOXECTBa
paLMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOIO YHUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl DPEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEaIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJbTaTa BbIYMCIICHU;



CBOOOJTHO OMNEPUPOBATH TMOHSITHEM: CTENEeHb C 1LEJbIM I[OKa3aTeseM,
UCITI0JIb30BaTh MOAXOASANIYIO0 (hOPMY 3aIMMCH IEUCTBUTEIIbHBIX YHCEIT JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

cBOOOIHO OIEpUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOOJTHO OIIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM YwKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTApU(PMBIL;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apryMEHTa;

OIIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHIATHUSAMU: TOXJIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCHWIIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBRA,

OPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHUS PAlMOHAIBHBIX M JPOOHO-
pallMOHAJIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH ¢ IelbIMU KOd(DPUIIMEHTaMU, KOPHM MHOTOWICHA, MPUMEHSThH
JIeJIEHME MHOTOWIEHAa Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMa JIMHEHHBIX YypaBHEHMI,
MaTpUla, OMNPEAECIUTENIb MAaTpUlbl 2 X 2 W €ro TreOMETPUYECKUN CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
MPUMEHSTh ONPENCNIUTENIA [ PEUICHUS CHCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJIUPOBATh peajbHbIE CUTYalluH C MOMOUIbIO CUCTEMBbI JIMHEWHBIX YpABHEHUH,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOLIBIO MaTPULl M ONPEIEIUTEIEH,
WHTEPIIPETUPOBATH MOTYyUYECHHBIN pe3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPKALIMX CTEEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHHUIA,

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUPPALMOHAIIBHBIE, MMOKa3aTeJbHbIE U
JorapuMUYECKUe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYILECTBIISAS POBEPKY KOPHEM;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYJIbl ISl MpeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUH;

MOJICIMPOBATh peajbHblE CUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIDOKEHUsSI, YpaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHKuHuU U rpapuKu:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO O0OpaTHble (QYHKIUU, KoMmmo3uIus GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH JIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSAMU: UYETHBIE U HEUETHbIE (DYHKIMH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJibllieeé M HauUMEHbIee 3HaueHHe (YHKIMH Ha
IPOMEXKYTKE;

cBOOOHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HeabIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHMHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-OW CTENEeHH Kak (YHKIMH OOpaTHOM CTENEeHH C
HaATypaJIbHBIM MTOKa3aTeleM;

ONEepPUPOBATh TIOHATUSMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIHHEWHas
(GYHKIMH, BBITIONHATH JIEMEHTAPHOE UCCIIEI0OBAHUE U IOCTPOCHHUE UX TPAPHUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTeNbHAs W JorapupMuyeckas
GbyHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOJIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMU;

CcBOOOMIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 MCCIIENOBAHUS TIPOIECCOB M
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHON
KU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaJIn3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apuMeThyeckas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi reOMEeTpUIecKasi MpOTrpeccus, TMHCHHBIA U
AKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh MPOTPECCUU I PEIICHUS PEeaNbHBIX 33734 TPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHIATHUIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTE, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTUYECKOrO0 aHajiu3a KaK aHaiu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (YHKIIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIMS, HEMpEpbIBHAs Ha OTpe3Ke,
MIPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3374,

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: TIE€pBasi W BTOpas MPOU3BOJHBIE
dbyHKIIMM, KacaTenbHas K TpaduKy QyHKIINH,

BBIUUCIISITH ITPOM3BOJAHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJHOM s
pemeHus 3aaad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  ONEpPUpPOBaTh  IMOHATUSMHU:  MHOXKECTBO, ONEpaluu  Hajl
MHOECTBaMU;

WCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar JUisl ONMCaHUs PEabHbIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CcBOOO/IHO OIEpPUPOBaTh TMOHATUSMU: OIpEAEIECHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOr0 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOUIMICAd TOJYYUT CIECAYIOIIHNE
IpPEeIMETHBIE PE3YJIbTAThl MO OTACIBbHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOTO aHaTU3a:

Yucia ¥ BbIYHCICHHSA:

CBOOOJHO OMNEpHUpPOBATh MOHATHSMHU: HATypallbHOE M LEJI0E YHCIIO,
MHOKECTBA HATypaJbHbIX W LEJBIX YUCEN, UCIOJIB30BaTh NPU3HAKU JIEIUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen JJIsl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBaTh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILIEKCHOE YHUCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE UYWCa B alreOpandeckod u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIOTHATH apU(PMETHUECKUE ONEepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TUIOCKOCTH.

YpaBHeHus U HEPABEHCTBA:



CBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPAaBEHCTBA, HAXOAUTb HUX PELIEHUS C  IIOMOILBIO
PABHOCUJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEH TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAumble (OpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUYECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palOHAJIbHBIE, UppalMOHAJIbHBIE, ITOKa3aTEeIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPABEHCTBA,
coJiepKalle MOAYJIU U IapaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAQXEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 334U,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHWEM ammapara anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
WCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETPUYECKHE 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATh TMOHATHSAMHU: TPAaPUKA TPUTOHOMETPUUYECKUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIENOBAaHUS pEasIbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaAUCHUS (PYHKIIMM HEMPEepbIBHON Ha
OTpE3Ke;

WCIIOJIb30BaTh MNPOWU3BOAHYIO JUIS HAXOXKACHUS HAWJIY4dIlEero pEUICHUs B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENICHUs] CKOPOCTM W YCKOPEHHs Mpolecca, 3aJaHHoro (Gopmynol wiu
rpaduxom;



CBOOOJHO  OMEpHUpPOBATh MOHATUSIMHU: TEPBOOOpa3Hasi, ONpeneIEHHBIM
WHTErpajl, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

HAXOJUTh TIOMAHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBI0 HHTETPAJIA;

MMETh NPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA NPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
($u3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. s |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpruyeckue BeIpaxkeHUs U ” |
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBO 4acos DJIeKTPOHHbIE
No aTa ndposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fl[3y'—lennﬂ :)Iﬁlt)bal;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| MHO)KGCEBO, oTepaliy HaJl MHOKECTBaMU 1 02.09
M UX CBOMCTBa
2 Juarpammsl Diinepa-Benna 1 02.09
3 [IprMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO 1 03.09
armapara Jjig peueHus 3aaaqy
Panuonansablie uncina. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 03.09
OeCKOHEUYHBIE TIEPUOANYECKHUE TPOOH
Panumonansabie unciaa. OOBIKHOBEHHBIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 09.09
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOIECHTOB IS 1 09.09
pelIeHs TPUKIaJHbIX 3a7a4
7 [Tpumenenue apobeli U MPOIEHTOB IS | 10.09
pelIeHs TPUKIaJAHbIX 3a7a4
g JleicTBuTenbHBIC YKclia. PaimonanbHbIC U 1 10.09
HUPpAIMOHATILHBIE YHCIIA
9 ApUI/I(I)MeTI/I‘{CCKI/Ie OTIEPALINH C ] 16.09
JIEHCTBUTEIILHBIMU YHCIIAMU
10 Moynb A€HCTBUTEIBHOTO YUCIIA U €T0 ] 16.09

CBOMCTBA




11

12

13

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKPYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIPpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCICHUA LCIIbIX U

JIPOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

17.09

17.09

23.09

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

23.09

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrou€Ha HAa MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousieHsbl ¢ LeIbIMU KO3 UIIEHTaMH.

Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

24.09

24.09

30.09

18

19

20

Pemenue cucreM IMHENHBIX ypaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

30.09

01.10

01.10

21

[IpuMeHeHne onpenenuTens s PELeHHs
CHUCTEMBI JINHEWHBIX YPaBHEHUI

07.10




22

23

Pemenne nmpukiaaHbIX 3aa4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

07.10

08.10

24

Kontponsnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JMHENHBIX YpaBHEHUN"

08.10

25

26

27

OyHKIMS, CIIOCOObI 3a1aHus (PYHKIIH.
Bsanmuo obparnbie pyakiun. Kommosumms
byHKIII

I'paduk Pynkuuu. InemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeaesieHus] 1 MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

14.10

14.10

15.10

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

15.10

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee n HauMeHblllee 3HaYEHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBagpaTH4Has U IPOOHO-
AuHenHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

21.10

21.10

22.10

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOoeHne TPaPUKOB ITUX PYHKITUN

Crernens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom

22.10

05.11




Hrrotona

CrereHn c LETBIM TTI0Ka3aTeaeM. buaom

34 05.11
HeroTona

35 CrenenHasi QyHKIUS C HATYPATbHBIM U 1111
1eNbIM NokasareseM. E€ cBoiicTBa u rpaduk '

36 Kontpoinbhas pabora: "CreneHHas 111
¢bynkmus. E€ croiicTa u rpaduk" '

37 Apudmerndecknii KOpeHb HaTypaTbHOU 111
CTEIIEHU U €r0 CBOMCTBA

33 Apudmernueckuii KOpeHb HaTypaTbHON 1211
CTEIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, 1811
COJIEpKalIiX CTENICHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUIH, 1811
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH, 1911
COJIepKalNX CTENEHU U KOPHU
WppanuonaneHble ypaBHeHUs. OCHOBHBIE

42 METO/bI PEIIECHUS UPPALMOHAIBHBIX 19.11
yYpaBHEHUU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

43 METO/IBbI PEIICHUS UPPALMOHAIBHBIX 25.11
yYpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHBIE

44 METO/IbI PELIECHUS UPPALMOHAIBHBIX 25.11
ypaBHEHUU

45 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLIECHUN 2%6.11

UpPpALMOHATILHBIX YPAaBHEHHM




PaBHOCHIBEHEIC MNEPEXO0bl B pCICHUHA

46 - 26.11
UPPALMOHATIBHBIX YPaBHEHUN
PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH

47 P P 02.12
UPPALMOHATILHBIX YPaBHEHHM
PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUU

48 P P 02.12
UPPALMOHATIBHBIX YpaBHEHUN
CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C 03.12
HaTypaJIbHbIM [10Ka3aTeseM
CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH

50 KaK (yHKIIMH OOpaTHOW CTETICHH C 03.12
HaATypaJIbHBIM IOKa3aTeleM
KonTtponpnast padora: "CBolicTBa u rpapux

51 KOpHs -0l crenenu. MppanroHanbHbie 09.12
ypaBHeHHUA"
CreneHsb ¢ palliOHAILHBIM [TOKA3aTeIeM U

52 e ep 09.12
e€ cBolicTBa
Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U

53 . 10.12
e€ CBOICTBa
Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U

54 A 10.12
e€ cBOliCTBa
[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U

55 16.12
rpaduk

56 Hcnonb3oBanue rpaduka GyHKINUN A5 16.12
pelIeHus: ypaBHEHU I '

57 Hcnonwk3oBanue rpadpuka QyHKIUN A5 .12
pelIeHus: ypaBHEHUI '

58 ITokazarenbHble ypaBHEHUsI. OCHOBHbBIE 17.12




METO/1bl PELICHUS] I0KA3aTEIbHbIX
ypaBHEHU U

IToxasaTennHBIE YpaBHCHHA. OCHOBHBIC

59 METO/bI PEIICHUS TTOKA3aTEIbHBIX 1 23.12
ypaBHEHUI
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PELICHUS TOKA3aTEIbHBIX 1 23.12
YpaBHEHUU

61 KonTtponpHas padora: "[lokazarenpHas 1 24,12
¢ynknus. [TokazarenbHbie ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1 24.12

63 Jlorapudwm yuca. CBoiicTBa orapugma 1 13.01

64 Jlorapudwm yucna. CoiicTBa norapudpma 1 13.01

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1 14.01

66 JlecaTuuHbIE U HaTypaJibHbIE JTOTapH(PMBbI 1 14.01

67 [Ipeo6pa3oBanue BbIpaxeHH, copepKalux | 20.01
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaxeHU, copepKalux | 20.01
aorapu@mbl

69 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1 2101
Jorapupmbl

70 Jlorapudmuueckas pyHKUuA, €€ CBONCTBA U 1 21.01
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1 2701
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUM 115 1 2701

peleHns ypaBHeHUN




Hcnons3oBanue rpadpuka QyHKIUU A5

73 . 28.01
pelIeHUs] ypaBHEHUI
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTAPUPMUUECKUX 28.01
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/IbI PEIICHUS JTOTapU(PMHUUECKUX 03.02
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIC

76 METOTbI PEIICHUS JIOTapU(HMHUIECKUX 03.02
ypaBHEHU I

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PEILICHUU 04.02
norapu(pMHUECKUX YpaBHEHHMA ’

78 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUT 04.02
norapupMUUECKUX ypaBHEHHIA '

79 Kontponbnas padota: "Jlorapudpmudeckas 10.02
¢yukus. Jlorapupmuueckue ypaBHeHus" '

20 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC 10.02
YUCJIOBOT'O apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC 11.02
YHUCJIOBOIO apryMEHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC 11.02
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC 17.00
YHICJIIOBOI'O apryMEHTa
TpuronomeTrpuyeckas OKpyKXHOCTb,

84 ONPEAEIIEHUE TPUTOHOMETPUUECKHUX 17.02

(yHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OnpeieTICHUE TPUTOHOMETPUUECKUX 1 18.02
(GyHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 18.02

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 24.02

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 24.02

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 25.02

90 Hp606pa30133.HI/Ie TPUTOHOMETPUUYECKHX 1 25.00
BbIpKEHUI

o1 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX | 03.03
BBIpOKEHUI

90 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX 1 03.03
BBIpAXEHUI

93 i}l);zizif;aﬂne TPUTOHOMETPUUECKHUX 1 04.03

94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUI 1 04.03

95 Pemenune TpuroHoMeTpuuecKUX ypaBHEHUN 1 10.03

96 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1 10.03

97 PemreHne TpuroHOMeTpUYECKUX YpaBHEHUN 1 11.03

98 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1 11.03

99 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 17.03

100 PeuieHne TpUroHOMETPUYECKUX YPaBHEHUN 1 17.03
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1 18.03
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS 1 18.03

ocjienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUHA

MoHoTOHHBIE B OIrpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. MicTopus aHanu3a 24.03
0ECKOHEUHO MaJlbIX

104 Apudmernueckast mporpeccus 24.03

105 ['eomeTpuyeckas nporpeccus 25.03

106 beckoHeuyHO yObIBaroIasi reOMEeTprUIecKast 75.03
nporpeccust

107 Cymma 6€CKOHeleO yObIBaromIei 07.04
FE€OMETPUUECKOM POTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT. 07.04
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT. 08.04
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU ISl pELICHUS 08.04
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 'I'<OHTp0J'IBHa$I paOora: ) 14.04

[TocnenoBarenbHOCTH U IPOTPECCUN

112 HenpepriBHble QyHKIIMU 1 UX CBOWCTBA 14.04

113 Touka piprLIBa. AcuMNTOTH rpaduKoB 15.04
byHKIII

114 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha 15.04
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha 21.04
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS 21.04

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JJIA pEIICHUSA

117 22.04
HEPABEHCTB

118 Meton UHTEpBAJIOB JUIsl PELLICHUS .04
HEPaBEHCTB

119 HpI/IMertHHe CBOMCTB HEIIPEPBIBHBIX 73,04
GYHKIMH 1S pereHust 3a1a4

120 HpI/IMerHI/Ie CBOWCTB HENPEPBIBHBIX 78,04
GYHKIUH U1 perieHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU 29.04

122 OnpeneneHHUe, T€OMETPUUYECKUM CMBICIT 29.04
IIPOU3BOJTHON

123 Onpez[eneHHf:, (UBUYECKUI CMBICIT 06.05
IPOM3BOIHON

124 VYpaBHeHMEe KacaTeIbHOU K rpapuxy 06.05
byHKIIIN

125 VYpaBHeHMEe KacaTeIbHOU K rpadpuxy 12.05
byHKIUM

126 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKLIUH 12.05

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 13.05

128 ITpon3BoaHas CyMMBI, HpOI/I3BeI[eI:II/I$I, 13.05
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIUH

129 [TpousBoHas CYMMBI, np01/13Bez1e1v11/1;1, 19.05
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

130 [Tpou3BoHas CYMMBI, np01/13Bez1e1jm1, 19.05
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

131 KonTtponsnas padora: "[IponszBoanas” 20.05

132 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 20.05




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs

133 - \ 26.05
3HaHui: "OyHKIUU

134 Wrorosast KoHTpOJIbHAS paboTa 26.05

135 HroroBast kKoHTpoIbHAs paboTa 27.05

136 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 2705

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

02.09

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpumeneHnne Mponu3BOIHON K
uccleIoBaHuI0 (PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K

UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

02.09

03.09

05.09

[IpuMeHeHne Mpou3BOJHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

09.09

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

09.09

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIIMM Ha OTpe3Ke

HaxoxnaeHnue HanOOJIBIIETO U

10.09

12.09




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

16.09

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GyHKIIMU Ha OTpE3Ke

16.09

11

12

13

14

Hax o aeHnrne HanOoJIbIIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxxaenne HanOoIbIIEr0 U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GbyHKINUU Ha OTpE3Ke

[Ipumenenne nponu3BOIHOM IS
HAax0>KJICHUsI HAMJTYYILEro perieHus B
MPUKJIAJHBIX 3a/1a4ax

[IpuMeHeHne npou3BOJHON JUIs
HAax0>KJICHUsI HAMJTYYILEro perieHus B
MPUKJIAHBIX 3a/1a4ax

17.09

19.09

23.09

23.09

15

[IpuMeHeHne npou3BOJHON JUIs
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHOro (GopMyson Ui
rpaduKoM

24.09

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduxom

26.09




17 Kommnosumus ¢pyHkmmii 30.09

18 Komnozunus GyHkimit 30.09

19 Kommnosumus hyHkmmii 01.10
I'eomerpuueckue oOpa3sl ypaBHEHUN Ha

20 PHACCIHE COPash yp 03.10
KOOPJMHATHOMN TIJIOCKOCTH
I'eomerpuueckue o0Opa3sl ypaBHEHUN HA

21 prrecie Obpase! yp 07.10
KOOPJMHATHOMN TIJIOCKOCTH
KonrponsHag pabora: "HccnenoBanue

22 pobHai p AOBATH 07.10
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHOM
IlepBooGOpa3Hasi, OCHOBHOE CBOMCTBO

23 PBOODP 08.10
epBOOOPa3HBIX

24 [lepBooOpa3HbIe HIeMEHTAPHBIX ()YHKITHIA. 10.10
[IpaBuna HaXOXKaEHUS IEPBOOOPAZHBIX '

)5 [TepBooOpa3HbIie dNeMEHTapHBIX (QYHKITUH. 14.10
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX '
HWnaterpan. I'eoMeTpudecKkuii CMEICHI

26 P p 14.10
WHTErpata
Beruucnenue onpenenéHHoro HHTerpana

27 5 15.10
o gopmysne HoroTona-JleliOnuna

73 Brruucnenue onpenenéHHOro HHTerpana 1710
no opmyne Herorona-JleliOHuma '

79 [IpumeHneHnne nHTETpaIa ISl HAXOXKICHUS 71.10
IoIaiel TUIOCKUX PUTYp '

30 [IpuMeHneHnne uHTETpaIa ISl HAXOXKIACHUS 71.10
00BEMOB TEOMETPHYECKHX TEll '
IIpumepsl pemennii nuddepeHITnanbHBIX

31 pHMEpEL p muddepensy .10

ypaBHEHUH




[Tpumeps permenuit nuddepeHImarIbHbIX

32 . 24.10
ypaBHEHHH
Matematuueckoe MOJEIUPOBAHKE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO 05.11
mudepeHIMaTbHBIX YPaBHCHUM

34 KOHTpOHI?'Haﬁ pabora: "[lepBooOpa3znas u 0711
MHTETpal

35 Tpuronomerpuieckue GyHKIUH, UX 1111
CBOWCTBA U TpapuKu '

36 Tpuronomerpuyeckue GyHKIMH, UX 1111
CBOICTBA U TpaduKu

37 TpI/Ij‘OHOMeTpI/I‘IeCKI/Ie (byHKIUH, UX 1211
CBOWCTBA U TpapuKu

18 TpI/IuFOHOMeTpI/IquKHe GbyHKINH, UX 1411
CBOMCTBA U rpaduKu

39 TpI/IVFOHOMeTpI/IquKHe GbyHKINH, UX 18.11
CBOWCTBA U TpaduKu
OT60p KOpHEN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € TOMOUIBIO 18.11
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOILBIO 19.11
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IOMOLIBIO 21.11
TPUTOHOMETPHUYECKOW OKPYKHOCTH

13 OT100p KOpHEH TPUTOHOMETPUUYECKHUX 2511

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44 25.11
HEpPaBEHCTB
Perienue TpUroHOMETpHUECKUX

45 26.11
HEPaBEHCTB
Perienue TpUroHoMeTpHUUECKUX

46 28.11
HEpPaBEHCTB
Pemenne TpUroHOMETpHUUECKUX

47 02.12
HEpPaBEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH. 02.12
Tpuronomerpuyeckue HepaBeHCTBA"
OCHOBHbBIE METO/1bI PEeLLICHUS

49 03.12
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHbBIE METO/IbI PEeILICHUS

50 05.12
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS

51 09.12
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEeILICHUS

52 09.12
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PETICHUS 1012
Jorapu(pMHUUECKUX HEPABEHCTB '

54 OCHOBHBIE METOJIBI PETICHUS 1219
Jorapu(MUIECKUX HEPABEHCTB '

55 OCHOBHBIE METO/IbI PEeILICHUS 16,12
Jorapu(pMHUUECKUX HEPABEHCTB '
OCHOBHBIE METOJIBI PETICHUS

56 16.12

norapuMUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJBbI pCHICHUSA

57 17.12
UppaIroOHaAILHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHS

58 P 19.12
UpPALMOHAILHBIX HEPABEHCTB
OCHOBHbBIC METOJIbI PCILICHUS

59 P 23.12
UppalroOHaAIbLHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHHS

60 P 23.12
UppalroOHaAIbLHBIX HEPABEHCTB
I'paduyeckre METOBI PEIICHHUS

61 pacp perien 24.12
UpPaLMOHAIBHBIX YPAaBHEHHI
I'paduueckue METOIBI PEIICHHUS

62 pad petter 26.12
UppaIMOHALHBIX YPAaBHEHHIMA
I'paduyeckre METOBI PEIICHHUS

63 pacp pett 13.01
MOKa3aTeIbHBIX YPaBHCHUN
I'paduueckue METOIBI pEIICHUS

64 pacp P 13.01
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue METOIBI PEIICHUS 14.01
JorapuMUIECKUX ypaBHEHUI '

66 I'paduueckue METOIBI pEIICHUS 16.01
JorapupMHUUECKUX HEPABEHCTB '

67 I'paduueckue METOBI PEIICHUS 20,01
Jorapu(pMUUECKUX HEPABECHCTB '
I'padrueckue METOIBI PEIICHHUS

68 MOKa3aTeIbHBIX U JorapupMUIecKux 20.01
YpaBHEHU
I'paduueckue METOIbI pEIICHUS

69 MOKa3aTeIbHBIX U Jorapu(pMUUecKux 21.01

YpaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonrponsHas pabdora: "UpparnuoHaibHeie,
NoKa3aTeJbHble U Jorapudmudeckue
HepaBeHCTBA"

23.01

27.01

27.01

73

KomiiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

28.01

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUJIEKCHBIMU YU CJIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YU CJIaMHU

30.01

03.02

03.02

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJAMHATHOM TIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

04.02

06.02

10.02

80

81

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII 1A

10.02

11.02




peuieHns GU3NYEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 | 13.02
qpcia

83 Harypanbnblie u 1ienbie yucia 17.02

84 HarypanbHble U 11e51ble yncina 17.02
I[IpuMeHeHnEe MPU3HAKOB IEIMMOCTH

85 P P 18.02
LIEJIBIX YKCEN
IIpuMeHeHne IPU3HAKOB IEJIMMOCTHA

86 P P 20.02
LIEJIBIX YKCEN
IIpuMeHeHne IPU3HAKOB IEIMMOCTHA

87 P P 24.02
menbix yncen: HOJQ u HOK
IIpuMeHeHnEe IPU3HAKOB IEIUMOCTH

88 P P 24.02
nensix yucen: HOJl u HOK
I[IpuMeHeHne NPU3HAKOB JEIMMOCTH

89 P P 25.02
IIEJTBIX YUCEIT: OCTATKH 110 MOYJTIO
I[IpuMeHeHne NIPU3HAKOB JEIUMOCTH

90 P P 27.02
LEJBIX YUCEIN: OCTATKH 110 MOIYJIIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 LETBIX YUCcel: anroput™ EBximna st 03.03
peIlIeHUs 3a]1a9 B IIEJIBIX YHCIax
KonrponsHag paborta: "Teopust neabix

92 P P P 03.03
qHCeNn
CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIBHBIE CUCTEMEI U CUCTEMBI- 04.03
CIIEICTBUS
CucremMa 1 COBOKYIHOCTDb YPaBHEHHUIA.

94 YIHOCTE 3P 06.03

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




95

CICACTBUA

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

10.03

96

97

98

99

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW UppalMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYIIHOCTEH JIorapu(MuU4ecKux
ypaBHEHUH

10.03

11.03

13.03

17.03

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

17.03

101

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3aMYHbIX 00JacTel HayKH U peallbHON
YKWU3HM, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB

18.03

102

[IpuMeHeHne cucTeM K pEelIEeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JacTei HayKH U pealbHON
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB

20.03




[IpmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

103 pa3NUYHBIX 00J1aCTe HAYKH U pealbHOM 24.03
KU3HU, UHTEPIPETALUS [OTYyYECHHBIX
pE3yJIbTaTOB
Kontposbnas padora: "Cuctemsl

104 paloHaIbHBIX, UPPALMOHAIBHBIX 24.03
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKux
ypaBHEHHH"

105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu 25.03

106 PanmonansHble HEpaBEHCTBA C 27.03
napameTpamu

107 PanmonanbHble cUCTEMBI C TapaMeTpaMu 07.04

108 WppaunoHainbHble ypaBHEHUS, 07.04
HEPABEHCTBA C NTapaMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C 08.04
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C 10.04
napamMeTpamu

111 ITokazaTenbHbIE CUCTEMBI C TTAPAMETPAMHU 14.04

12 Jlorapudmuueckue ypaBHEHUS, 14.04
HEpaBEeHCTBA C apaMeTpamMmu

113 Jlorapudmuueckue CUCTEMBI ¢ 15.04
napameTpamu

114 Tpuronomerpuyeckue ypaBHEHUS C 17.04
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C 21.04

napameTpamu




116

117

118

TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIBIO YPAaBHEHUH C
rnapameTpamu

[ToctpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX

CI/ITyaI_II/Iﬁ C IOMOIIIBIO CUCTCM ypaBHeHI/Iﬁ

C mapameTpaMu

21.04

22.04

24.04

119

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKUX MOI[CJIGﬁ PCAIBbHBIX

CI/ITyaI_II/Iﬁ C IIOMOIIIBIO CUCTCM ypaBHeHI/Iﬁ

C mapameTpaMu

28.04

120

121

122

KonTponbnas pabora: "3anauu c
napaMmerpamu”

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3aius 3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

28.04

29.04

05.05

123

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3anus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

05.05

124

125

[ToBTOpenue, 0600MIIEHNE,
cuctemaTtusanus 3Hanmii: "HepaBencrsa"
[ToBTOpenue, 06061IeHNE,
cucremarusanus 3HaHui: "HepaBencraa"

06.05

08.05

126

[ToBTOpenue, o6o0mEeHNE,

12.05




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001eHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1 12.05
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

128 cucreMmarusauus 3Hauui: "IIponsBoanas u 1 13.05
e€ npumeHeHue"
[ToBTOpeHmE, 06001IEHNE,

129 cucremarusauus 3Hauuii: "IIponsBoanas u 1 15.05
e€ npumeHeHue"
[ToBTOpeHME, 0000MIICHNE,

130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1 19.05
npuMeHeHnue"

131 [ToBTOpEHME, 0606LHCHI:IG, | 19.05
cucTeMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpeHwue, 0606HI€HI:I€, | 20.05
cucTeMaTtu3aus 3Hanuii: "OyHkiun"

133 [ToBTOpEHuUe, 06o6meHIfe, | 05
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa 1 1 26.05

135 WroroBas koHTpoJsibHas paboTa 1 1 26.05

136 [ToBTOpEHwUe, 06061ueH1fe, | 2705
cucTeMaTu3alys 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTb MOHATHSAMH: PpALUOHATIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAsA APOOb, IPOLIEHTHI

1.2

1.3

BeimonHATe  apudmMernueckue  omepanuu ¢ PalUOHAIBHBIMH |
JIEHCTBUTEIIHBIMU YUCIIAMU

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIB3Y: MTpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYMCIICHUH

1.4

OnepupoBaTh MOHATHSAMH: CTENEHb C LEJNbIM I0Ka3aTesieM, CTaHIapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIMOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JAEHCTBUTEIbHBIX UYUCEN JUIS
peleHNs MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOIO YTJIa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4epe3  OoOpaTHbIE
TPUTOHOMETpHYECKHE (PYHKIUU

2.1

YpaBHEHMS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YPAaBHEHME, HEPABEHCTBO, LEINOE,
panoHaIBHOE, HUPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

22

BoimonHsATe peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U peluaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonHaTe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HpPpallMOHATBHBIX
BBIDOKEHUM W pelmaTbh OCHOBHBIE THUIIBI LEJIbIX, PAalUOHAIBHBIX U
MPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA Jid PCHICHUSA MATCMATUYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh pealibHbIC CUTyalldd Ha S3bIKE aireOphl, COCTAaBISATH
BBIPAKEHHUSI, YPAaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3a1a4yM, HCCIIEIOBATh
MOCTPOCHHBIE MOJEIU C HCITIOIH30BAHUEM arapara anreopsl

3.1

OyHKIMU U TpaduKu
OnepupoBaTh MOHATUAMU: (QYHKIUS, CIOCOOBI 3agaHust QyHKIMH, 00JIaCTh
ONpeNeNIeHusT W MHOXKECTBO 3HAYeHMH (QyHKIuHM, rpaduk (yHKIUH,




B3aUMHO 0OpaTHbIe QYHKIUU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (YHKIMH, HYIH

32 (GYHKINH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUST ypaBHEHHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKIIUH,
CTETIeHHOW (D)YHKIIMU C LIEJIBIM [TOKa3aTesIeM
Hcnonw3oBath rpaduku (QyHKUMHA [JIS HCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 3aJad M3 JIPYIHX Y4eOHBIX MpPEIMETOB U
peanbHOM JKMU3HHU, BBIpaXaTh (hOpMyIaMU 3aBUCUMOCTH MEX/1Y BETHUNHAMH
4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh MOHATUSAMH: IIOCIEAOBATEIBHOCT, apu(mMeTHuecKas W
' reoMeTpuYecKasl Iporpeccuu
40 OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBIBalOIIas TeOMeTpuyecKas
' nporpeccusi, cyMmMma 6eCKOHEYHO yOBbIBaIOIIEeH reOMEeTPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonb3oBarh CBOMCTBA IOCJENIOBATEIBHOCTE M IMPOTpeccuid A
’ pellIeHUs PeabHBIX 3aa4 IPUKIAJHOrO XapaKkTepa
5 MHoxecTBa U JIOTHKa
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAIIUN HaJl MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar Juisi  ONHUCAHUS
5.2 peabHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YUeOHBIX
IIPEIMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEJENIEHUE, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeNNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeILHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHCIO; HCIOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENBIX YHCEN, PA3JIOKECHUE YWCIa Ha TMPOCTHIE
MHOKHUTENH JIJIs1 pelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM [10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM dYucia, AECITUYHBICE M HATypaIbHbBIE
' JorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpuMeHATH CBOMCTBA CTENEHM [UIs IpeoOpa3oBaHUs  BBIPAKECHUH,




ONCprUpOBaTh MOHATHUAMU: TIOKA3ATCIIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPaBCHCTB

22

2.3

BeimonuATe mpeoOpa3oBaHus BBIPAKCHUN, COAEPIKAIIMX JIOTapu(MBI,
ONIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
pemaTb OCHOBHBIE THIIbI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEILEHUE;
UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJI PEIICHUS IPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

MogenupoBaTh peajbHbIE CUTYallMM Ha s3bIKe anreOpbl, COCTaBIAThH
BBIPAXCHMS, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCIOBUIO 3aJauH,
HCCIIEIOBATh MTOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKuMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (YHKIMH, HauOOJbIIee |
HaVMEHbIIIee 3HAa4eHUs (YHKIHMHA HAa TPOMEKYTKE; UCIOJIB30BATh WX JUIA
uccrienoBanus (QyHKIMH, 33JaHHON rpaduKoM

3.2

33

34

OnepupoBaTh NOHATHUAMH: TPAPUKU MMOKA3aTEIBHOU, JOTapUPMHUUECKON H
TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IIJIOCKOCTH M MCIIOJIb30BATh JUUIS PEIICHHS] YPABHEHU U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOW TIOCKOCTH TpaUKU TUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BATh UX JIJISl PELICHUS CHCTEMbI TMHEHHBIX YpaBHEHUI
Ucnonb3oBare rpaduku (GyHKIUNA I UCCIIENOBAHUSI TIPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

4.1

4.2

Hauana MmaTemMaTu4yeckoro aHainza

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (PYHKIMS, IPOU3BOIHAS (PYHKIUH;
UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HMPOM3BOJHOW JUIS
peleHus 3a1ad

Haxoauts  mpou3BOAHBIE  3JEMEHTAPHBIX  (YHKIMM,  BBIYHUCIATH
MIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUH

43

4.4

4.5

Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HCCilenoBaHWs  QYHKIUM  HA
MOHOTOHHOCTh W JIKCTPEMYMBI, TPUMEHATh PE3YJIbTaThl WCCIEAOBAHUS K
MOCTPOEHHUIO IPapUKOB

Hcnons30BaTh MMPOU3BOAHYIO [UIA HAXOXACHHUA HAWITYYHICro pPCIICHHUA B
MNPUKIIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHepI/IPOBaTL ITOHATHUSAMUN: nepBoo6pa3Ha${ U HUHTCrpajl; ITOHHUMATb
I‘COMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI UHTCI'paJia

4.6

Haxoauts nepBooOpasHble AJIeMEHTapHBIX (YHKIMHA, BBIYUCISATH UHTETPaj
o ¢popmyne Hrrorona — JleiiOnuna




4.7

Pemarn MPUKIIAAHBIC 3ada4u, B TOM YUCIIC COLIMAIBHO-DKOHOMHWYCCKOI0 "
(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKCICHUS
Panuonanehple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOH, IPOLIEHTHI,
11 OeCcKOHEeUHbIE NepUoANYECKHEe IpoOoU. Apr]pMeTHUEecCKUe ONepalny ¢ palMoHaIbHbIMU
' qucaaMu, IpeoOpa3oBaHUs YUCIOBBIX BelpakeHU. [Ipumenenue 1pobeii u mpoueHToB
JUI PEeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpAciIel 3HaHUH U peabHON KU3HU
JeiicTBuTenpHble yncia. PalinoHanbHble U UppalOHANIbHBIE YUCIa. ApUpMETHUECKHE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuOnukEHHbIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUIH
Crenenb ¢ nenbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 Hcnonb3oBanue moaxosmiei Gopmbpl 3arucH JCUCTBUTEIBHBIX YUCEN JUIS PEIICHUS
IIPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JAHHbIX
14 Apudmernueckuii KOpeHb HATypalbHOHW cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMHU
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4 Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaninoOHAIbBHBIX YPaBHEHW U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX ypaBHEHUI
57 [IpumeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKHX 3a]1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE
' GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHxnum.
' [TpomMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKINU
33 CrenenHast (GyHKIHMS C HATYpaJbHBIM M IEJBIM MoKa3aTeneM. EE cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeneHn
34 Tpuronomerpuyeckass OKPYKHOCTb, OIpEAeTICHHE TPUTOHOMETPUYECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
Apudmernueckass U reoMmerpuueckas mnporpeccuu. beckoHeuHo —yObIBaroIas
49 reoMerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKON
' nporpeccur. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHuWE NPOrpeccUM Ul
pEellIeHNUs PeaJbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omepanuu Haj MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapaTa JUlsli ONUCaHHWsS pealibHbIX
MIPOLIECCOB U SBJICHUM, PU PEIICHUH 3aa4 U3 IPYTrUX y4eOHBIX MIPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 HatypanbHble u nienble uncina. [Ipu3Haku AeIUMMOCTH LHEIbIX YHCel
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoepKAIUX CTEIIEHU C pAallMOHAJIbHBIM MTOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUS U HEPABEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHUH. PellieHne npukiIaHbiX 3a4a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHU
2.7 CucTemMBbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO0 MATEMAaTHUYECKUX 3ajad
' W 3aJ71a4 U3 pa3IMuHbIX 00acTell HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynknus. [lepuonnyeckue ¢yHkuU. [IpoOMEXKYTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl 1 MUHUMYMBI GyHKIUU. HauOomnpiliee W HauMeEHbIEe 3HAYCHUE
(GYyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku




3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU

34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaIbHON KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKHU CMBICI TPOU3BOIHOM
43 [TpousBogubie 3nMeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre MTPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIHUA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYeHUs (QYHKIUU Ha
OTpe3Ke
[IpuMeHeHnne MpOU3BOIHOMN /JIsI HAXOXKICHUS HAWIYUYIIEro PEIICHUS B MPHUKIATHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U Gu3NUECKU CMbICI. BhlunciieHne nHTerpaia mno

dopmyne Hetorona — JleiiOnuna




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM Pe3yJIbTaTaM O0CBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenue MerogamMu J0Ka3aTenbCcTB, aNrOpUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyJIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHIYKIUU;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUU 3ajay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YMEHHE  OIEepUpPOBATh
HOHATUSIMHM: MHOXECTBO, IMOAMHOXXECTBO, OMNEpald HaJ] MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Jid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYIUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSAMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3lInYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peUICHUHN 3a1a1

VYMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEJN0E YHUCIIO,
CTENEHb C IIeJIBIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
palMoOHaIbHBIM II0KA3aTEJIEM, CTENEHb C JEWCTBUTEIBHBIM IOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJIO, PallMOHAIbHOE YHUCIIO, UPPALUOHATIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEIbIX, PAalHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001N
JenuTeNb W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
peIlIeHnN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBITIOJIHATH BHIUMCIIEHUE 3HAUCHUH 1 IpeoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSIMH M Jiorapudmamu, npeoOpazoBaHHs APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUMN; yMEHUE  ONEpPUpPOBaThb  IOHATUSAMHU:

MOCJICIOBATEIBHOCTD, apu(MeTHYeCKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEeKYppPEeHTHBIX (POpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
POU3BOUTH apU(METHUECKUE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPBI MCII0JIb30BAaHHSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IIPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IuvHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHMS
(GyHKLIMU Ha MPOMEXYTKE, HempepbiBHas (YHKIMs, aCUMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NPOU3BOJHAs (YHKIUH, T€OMETPUUECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOAHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHE
BBIUMCIATh  INPOM3BOJHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUIMH, HAXOOUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyHKLIMU; YMEHHE HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIIEJOBaHMS (PYHKIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAaueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BaHHEM ammapara MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAaxXOXKIACHWUS HAWIydLIEro
pelIeHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAUTh TUIOMAIU U OO0BEMBI (PUTYp C MTOMOIIBIO




HUHTCrpajga;, NpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

oMOoIIbI0 AuddepeHITnaTbHbIX YPaBHECHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMS (DYHKIMHA, JMHEHHAas (QYyHKUUSA, KBaapaTW4yHas QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHkunu, oOpaTHBIE TPUTOHOMETPHYECKHE (YHKLMH, TOKa3aTelbHas M
aorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpaXaThb (HOpMyJaMH 3aBUCHUMOCTH MEXAY BeIUYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpauKu (YHKUMHA Ui pelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HAJIOTH, 33/1a4i M3 00JacTH yIpaBJIEHUS JTMYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IIOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBJONOAOOHOCTh pPE3yIbTaTOB;, YMEHHME MOJECINPOBAThH
peanbHble CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIIM C  HUCIOJB30BAHMEM  ammapara  anreopsl,

MHTEPHPETUPOBATH MOJIYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHue H3BJEKaTh, UHTEPHPETUPOBATH
uH(pOpMaIKIO, IPEJCTaBICHHYIO B Ta0lMIaX, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIAThH
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBblE, B TOM YHCJIE C NPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKy MCCIe0BaTh COBMECTHBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIy4allHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHCIATH




BEPOSTHOCTh C HCIIONB30BAaHHEM TpapHUUECKUX METOOB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GaKThl U (HOPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  CIIydailHas BENWYMHA, pPACHpEelieHHEe BEPOSTHOCTEH,
MaTEMaTUYeCKOe OXKUAAaHUE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIUHA  pPACHpEACNCHHS W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpENCICHUN AT peIIeHus 3a1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHUE
OIIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIIO  TEPeCTaHOBOK, OuHOM  HplOTOHA;  yMEHHE  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJIENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIA, IDIOCKUHN YIoJl, IBYTPAHHBIN
YIOJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy MNpsIMOM M TUIOCKOCTBIO, Yrod MEXIy IUJIOCKOCTSIMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh IMPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKThl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJEIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUNA U BEIUYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mNapajuienenunen, Mpu3Ma, nOHpamuia, (uUrypa M TOBEPXHOCTh
BpallleHus, LWIMHIpP, KOHYyc, map, cdepa, miomans chepsl, IUIOmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O0bEM KyOa,
IPSIMOYTOJIBHOTO NapajUlesIenuIena, MNUpaMHUAbl, NPU3MBI, LWIMHIPA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYEHHs KOHyca M LUIIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC 1IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEYeHHUE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHSTH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynMpoBaTH ONpeAeNeHHUs U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe TMOMO00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (UTYpPHl, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IUTMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 pealbHOM KM3HHM, YMCHHUE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYHHBI
(mmHa, yrom, IUIOMAAb, O0OBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
U3ydeHHbIE (OPMYJIBI U METOJbl, B TOM YHMCIIE: IJIOIIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsr; 00béM Kyoa,
OPSMOYTOJBHOTO TapajiieNienunena, TUPAaMUAbI, TPU3MBI, [TUIUHIPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYP

12
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VYmenune ONCprUpOBaAThH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaISIpHOE TPOW3BEJCHHE, BEKTOPHOE TMPOM3BEICHUE, YIOJ MEXIy
BCKTOpaMHu; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMEcTOB

YMeHne BRIOMpPATh MOAXOMSIIAN METOJT TS PEIIeHUs 3a]]a4M; TOHUMaHNe
3HAYUMOCTH MAaTEeMAaTHKU B H3yYEHUH TPUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanyonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-paIOHANbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX ypaBHEHU. OnpeeuTesib MaTPHUIIbI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHas (QyHKIMSA C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBosnHas Gynkiuu. [Tpon3BoaHbIe 31eMEHTAPHBIX (QYHKIMNA
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamMu. J{uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru

https://yandex.ru/tutor

https://education.yandex.ru/lab/classes

https://ui.mob-edu.ru
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