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IMNOACHUTEJIbBHASA 3AIIMCKA

VYueOHblii Kypc «AnreOpa W Hayajlia MaTeMaTHUYECKOIO aHajiu3a» SBIIETCS
OJHUM H3 Hambojee 3HAYMMBIX B TPOTpaMMe CpeaHero o6iero oOpa3oBaHuS,
IOCKOJIbKY, C OJIHOM CTOpPOHBI, OH 0O0ECIEeYMBAET MHCTPYMEHTAJbHYIO 0a3zy s
U3yYEHHUs] BCEX E€CTECTBEHHO-HAayUYHBIX KYpPCOB, a C APYrod CTOpPOHBI, (GOpMHUpYET
JIOTUYECKOEe M aOCTPaKTHOE MBIIICHHE OOYyYalolMXCs Ha YPOBHE, HEOOXOIUMOM
JUTE OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHHU, CJIOBECHOCTH M APYTUX
JUCIMIUIMH. B pamkax ngaHHOro y4deOHOro Kypca oOydaromiuecs OBJIaJIeBalOT
YHUBEPCAIGHBIM ~ A3BIKOM COBPEMEHHON HayKH, KOTopas (OpMYIHPYET CBOH
JOCTHXEHHSI B MaTEMaTHYECKON (opme.

VY4eOHblid Kypc anreOppl M Hadal MaTeMaTU4YeCKOro aHajlu3a 3aKiIaJbIBacT
OCHOBY JUIsl YCHELIHOTO OBJIQJICHUSI 3aKOHAaMU (U3HMKH, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHIEHIIMHA Pa3BUTHS YKOHOMHKH U OOIIECTBEHHOM >KU3HHU,
MO3BOJIIET OPHEHTHUPOBATHECS B COBPEMEHHBIX NHM(MPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJb30BaTh MX Ul JajibHEWIIero oOpa3oBaHHs U B
MOBCE/IHEBHOM >XKM3HU. B TO ’xe BpeMms oOBlajeHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTHMH KOHCTPYKIIMAMH aireOpbl W MaTeMaTHYeCKOTO aHajih3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JI0Ka3bIBAaTh
YTBEPKACHUA C MOMOILNBIO MHAYKLUMU U PACCYXIaThb JEAYKTUBHO, UCIOJIb30BATh
00001IeHne M KOHKPETH3alMio, a0CTparupoBaHME W aHAIOTHIO, (QOpMHpYET
KpEaTUBHOE U KPUTHUYECKOE MBIIICHHE.

B xonme wm3yuenus yueOHOro Kypca «AnreOpa M Hayajga MaTeMaTH4YECKOTO
aHanmm3a» OOydYaromIuecsl IMOJy4aloT HOBBIM OMBIT pPEIIeHUs MPUKIAIHBIX 3a/1ad,
CaMOCTOSITEIIFHOTO TOCTPOCHUSI MaTEMaTHYECKHX MOJENCH peaybHBIX CHUTYaIlHi,
UHTEPIpPETAlMy  TOJYYEHHBIX  pEUIeHUH,  3HAKOMATCA C  [pUMEpPaMH
MaTEeMaTHYeCKUX 3aKOHOMEPHOCTEl B MpUpOJe, HAayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTHYE€CKUMHU OTKPBITHSIMU M UX aBTOPaMHU.

VY4eOHblld Kypc 00JafaeT 3HAYMUTENbHBIM BOCIHTATENBHBIM IOTEHLIHAIOM,
KOTOpBI peanu3yeTcss Kak 4epe3 ydeOHBbIH Marepuall, CrocoOCTBYIOMIHIA
(GbOpMHUPOBAHUIO HAyYHOTO MHPOBO33PEHUS, TaKk W uepe3 cneruduky ydeOHOMN
NEeSATENbHOCTH,  TpeOyrolmeld  MpOJODKUTENIbHOM — KOHLIEHTPALUMU  BHUMAaHMS,
CaMOCTOSITEJIbHOCTH,  aKKypaTHOCTM M  OTBETCTBEHHOCTH 32  IOJYYEHHBIH
pe3yIbTar.

B ocHoBe wMeroauku oOydeHHs anredpe W HavyaJlaM MaTeMaTH4YeCKOIo
aHajM3a JEXKUT ACSTENbHOCTHRIA MPUHIUN OOy4eHHS.

B crpykrype yueGHOro kypca «Anredpa W Hayaja MaTeMaTHYECKOTO
aHaM3a» BBLAEICHBI CIEAYIOLIUE COJepkKaTeIbHO-MEeToAuYeckue uHuM: «Hucna
U BblUUCIeHUs», «OyHKIUM U rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana



MareMaTU4ecKkoro  aHaimmsza», «MHOXKecTBa W JIOTMKa». Bce  OCHOBHEBIC
COJICPKATEIHbHO-METOIUYECKUE JIMHUM M3y4alOTCsl Ha TNPOTSHKCHHH JBYX JIET
oOydeHUsT Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOTOJHSS
JIpYyr Ipyra U TOCTENEHHO HACHIIIAsCh HOBBIMM TeMaMu W pazjaeiaMu. JlaHHBIH
y4eOHbIM KypC SBISIETCS UWHTETPaTUBHBIM, TIOCKOJBbKY OOBequHSIET B cele
COJIEp’)KaHUE HECKOJIbKMX MaTEeMaTUYEeCKUX JUCUUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPUS, MATEMAaTUUYECKUH aHalu3, TEOPHUsl MHOXKECTB, MaTeMaTH4ecKas
ngoruka u apyrue. Ilo Mepe Toro kak oOydaromuecss OBIajeBalOT Bc€ Oolee
MIUPOKUM MAaTEMAaTHUYECKUM armaparoM, y HUX MOCIeN0BaTEIbHO (OopMUpPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUYECKYyl0 MOJENb PpeabHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJIyYCHHbIE MPU M3YYEHHH y4eOHOro Kypca, AJis
pelIeHusl cCaMOCTOSITeIIbHO CHOPMYIUPOBAHHON MaTeMaTUYeCKON 3a7adM, a 3aTeM
UHTEPIIPETUPOBATH CBOU OTBET.

CopepsxarenbHo-MeTOoAMYECKast JuHUSL «Yucna u BBIUMCICHHS» 3aBEpIIACT
dbopMUpOBaHHE HABBIKOB HCIOJIb30BAHMS JEHCTBUTENBHBIX YHCEN, KOTOPOE ObLIO
HA4YaTO Ha YpPOBHE OCHOBHOTrO 001Iero oopaszopanusi. Ha ypoBHe cpemnero ooiiero
oOpa3zoBanusi 0coboe  BHUMAaHHME  yHelsieTcss  (POPMHUPOBAHUIO  HABBIKOB
pallMOHAILHBIX BBIYUCICHUHM, BKIIIOYAIOIMIMX B Ce€0s KCIOJIh30BAHUE Pa3TMYHBIX
dbopM 3amucH 4YHUClA, YMEHHUE JeNaTh MPUKHUIKY, BBIIOIHATh MPUOTKEHHBIC
BBIUKCIICHUSI, OIICHMBATh YHUCJIOBBIC BBIpAXKEHHUs, pabOTaTh C MaTeMaTUYECKUMHU
KOHCTAaHTaMHU. 3HAKOMble OOYyYaloIIUMCSI MHOXECTBAa HATypalbHBIX, IIEJIBIX,
pallMOHAIILHBIX W JCHCTBUTENLHBIX  YHUCENI  JOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHuCel. B KakaoM U3 3TUX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBbIE €My crenuduueckue 3aladyd W ONepaluu: JeJeHHe Haleso,
ONEpUPOBAHME OCTAaTKAMHM Ha MHOXKECTBE IIeJIbIX YHCeN, O0COOble CBOMCTBA
palMOHAIBHBIX M HUPPAUMOHAIBHBIX YHUCE, apu(METHUECKHE ONepalnd, a TaKkKe
U3BJICYEHUE KOPHSI HATypaJlbHOM CTENEHM Ha MHOKECTBE KOMIUIEKCHBIX YHCEl.
bnaronapss mocienoBarelbHOMY pACHIUPEHUIO KpPyra HCHOJIB3YEeMbIX YHUCENT H
3HAKOMCTBY C BO3MOJKHOCTSIMM WX TPUMEHEHUS Uil PEIICHHs Pa3jIMYHbIX 3aad
dbopmupyeTcs MpeacTaBiIeHHE O €AUHCTBE MATEMaTUKU KaK HaykKu M €€ poiu B
NOCTPOCHUU MOJENed PeallbHOTO MHpa, IIUPOKO HCHOJB3YIOTCS 0000IlIeHHe U
KOHKPETH3AIIUA.

JIuans «YpaBHEHUs] U HEPABEHCTBa» pEAIU3YETCS Ha MPOTIKEHUM BCETO
0o0ydeHHMs Ha YypOBHE CpEIHEro oO0IIero o0pa30BaHMS, IMOCKOJBKY B KaKIOM
paznene I[lporpamMmbl MpPeayCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3amad. B
pe3ynbrare oOydarouiuecsi OBJAE€BAIOT PA3IUYHBIMU  METOJAMHM  PEIICHUS
pallMOHAIBHBIX,  UPPALMOHAIBHBIX,  IIOKA3aTeNIbHBbIX,  JIOTApUPMUYECKUX U
TPUTOHOMETPUYECKUX YpPABHEHWM, HEPaBEHCTB M CHCTEM, a Takxke 3ajad,
cojepxkanux mnapamerphl. [lomydyeHHbIe yMEHHSI IIMPOKO HCHOJIB3YIOTCS TIPH



uccliefJoBaHUU (YHKIMA C MOMOIIBI0 MPOU3BOJHON, MPU PEIICHUU MPUKIATHBIX
3a/lay W 3a7a4 Ha HAXOXKJICHHE HAUOOJIBIINX W HAMMEHBINNX 3HAYCHUH ()YHKIIUH.
JanHasi copeprkaTenbHasi JIMHUA BKJIIOYaeT B ceOs Takxke (GOPMUPOBAHHUE YMEHHIA
BBIMIOJHATL  pacuéTel 1o  QopmynaMm, mpeoOpa3oBaHUs  PAMOHAIBHBIX,
UppALMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHHUM, a TaKXKe BBIPAKECHHUIH,
coJiepKaluX CcTeneHu u JjorapudMmbl. braromaps H3ydeHHIO0 aiaredpanyecKkoro
Marepuaia  MPOUCXOAUT  JalbHEHIIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTpaKTHOTO MBIIIJICHUST OOydJaronuxcs, (pOpMHUPYIOTCS HABBIKH JEIYKTUBHBIX
paccykaeHuit,  paboThl ¢  CHMBOJILHBIMH  (opMamu,  MpeacTaBICHHUS
3aKOHOMEPHOCTE M 3aBHCHUMOCTEW B BHJE pPAaBEHCTB M HEpaBeHCTB. Aurebpa
npenynaraetT d(PQPEeKTUBHbIE HWHCTPYMEHTHI JJIi PEIICHUS NPAKTUYECKUX U
€CTECTBCHHO-HAyUHBIX 3aJ]lad, HArSIAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
SI3bIKa HAYKH.

CopnepxarenbHo-MeTonanueckass JmHus «DyHKIMU ©u  rpa@uku» TECHO
neperieTaeTcss ¢ JPYTUMU JIMHUAMHU Y4e€0HOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMbICIIE 3a1a€T MOCJIEN0BATEIbHOCTh U3yUYEeHHUs MaTepuana. V3ydeHue creneHHOM,
MOKa3aTeIbHOM, JTOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIIMMA, UX CBOUCTB
U rpauKoB, UCMHOJL30BaHUE (PYHKIMHA IJI PEIICHUs 3a]ad U3 JPYruxX y4eOHbBIX
NPEIMETOB U PEAbHOM JKM3HHU TECHO CBA3aHO KaK C MAaTEMAaTHYECKUM aHAIU30M,
Tak U C peIIeHHEeM ypaBHEHUH u HepaBeHCTB. [lpu 3TOoM Oosblioe BHUMaHHUE
yaensiercsi (pOpMHUPOBAHUIO YMEHUSI BhIpaxkaTh (POpMyJIaMHu 3aBUCUMOCTH MEXKITY
pa3IMYHBIMA  BEIMYMHAMU, WCCIICNOBATh TIOJNyYeHHBIC (YHKIMH, CTPOUTH UX
rpaduku. Martepuan 3Toil coaepKaTelIbHOW JMHUM HAalleJIeH Ha pPa3BUTHE YMEHUU
U HAaBBIKOB, TIO3BOJISIONIUX BBIPAXKATh 3aBUCUMOCTH MEXKJY BEIUYMHAMHU B
pa3mmuHOM (opme: aHATUTUYECKOM, Tpaduueckoi M ciaoBecHOM. Ero msyuenue
CHOoCOOCTBYET Pa3BUTHIO  AJITOPUTMUYECKOTO  MBIIUJICHHUS, CHOCOOHOCTH K
0000IIIEHUIO0 U KOHKPETU3AINH, UCIIOJIb30BAHUIO AHAJIOTHH.

CopnepxarenbHast nuHMS «Hauanma maremaTwueckoro aHaim3a» IO3BOJISIET
CYIIECTBEHHO PACIIUPUTh KPYTr KaK MaTeMaTUYeCKHUX, TaK M TPUKIAIHBIX 3a/1ad,
JOCTYIHBIX OOy4YaronuMcsi, Tak KaK y HHUX TMOSBISETCS BO3MOXHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (PYHKIMNA, ONpENeNsiTh HUX HauOOJbIINE U HAUMEHBIIUE
3HAYCHWS, BBIYUCIATH IUIOMAId GUryp M OOBEMBI Tell, HaXOIUTh CKOPOCTH H
yCcKOpeHHs TmpoleccoB. JlaHHas cojep>karenbHash JHMHHUS OTKPBIBAET HOBBIC
BO3MOHOCTH TOCTPOCHHUS MAaTeMaTHUYECKUX MOJENe peabHbIX CHUTYalluH,
MO3BOJISIET HAXOJWTh HAWIydlllee pEIIeHHEe B TMPUKIAAHBIX, B TOM YHCTE
COIIMAJIbHO-3KOHOMUYECKHUX, 3a/ladyaXx. 3HAKOMCTBO C OCHOBAaMH MaTE€MaTUYECKOTO
aHaJlM3a CIOCOOCTBYET pAa3BUTHUIO a0CTPAKTHOTO, (POPMaIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBIIUJICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTEeMaTUKH B HayKe, T€XHHMKE M HUCKyccTBe. OOyuarommecs y3HAKOT O



BBIAIOIINXCSL pe3ysibTaTaxX, IOJYYCHHBIX B XOJI€ Pa3BUTHs MaTEMaTUKH Kak
HayKd, ¥ 00 UX aBTOpax.

CopeprkarenpHO-MeTOAMYECKasl TUHHUS «MHOECTBa W JIOTUKa» BKIIIOYACT B
ceOs1 DJIEMEHTBl TEOPUUM MHOXKECTB M MaTEeMaTUYeCKOW JIOTUKH. TeopeTuko-
MHOECTBEHHBIC MPECTABICHHS MPOHU3BIBAIOT BECh KyPC IIKOJIBHONW MaTeMaTHUKU
U Tpe[yaraloT HamOoJiee YHHBEPCAJIBHBIA SI3bIK, OOBEAUHSIOIIUNA BCE pa3/ielibl
MareMaTUKu MW €€ TMPWIOKEHUH, OHU CBSA3bIBAIOT pPAa3HblE MAaTeMaTUYECKUE
JUCIUIUIMHBL W MX TPWIOKEHWs B eauHoe 1enoe. [loaTomy BakHO JdarTh
BO3MOYHOCTh OOydJaronemMycst TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3bIK
COBPEMEHHON MaTeMaTHKU W MCIOJIb30BaTh €ro Ui BBIPAXKEHUS CBOUX MBICIEH.
JIpyruM BaXKHBIM TPU3HAKOM MAaTeMaTHUKUW KakK HayKud CIeAyeT IMpHU3HaTh
CBOMCTBEHHYIO €H CTpOrocTh OOOCHOBAaHUM H CJEIOBAaHHE OMPEACIEHHBIM
npaBWIaM  TIOCTPOCHHUS  JIOKAa3aTeNbCTB.  3HAKOMCTBO € DJIGMEHTAMH
MaTeMaTUYeCKOM JIOTMKU CIOCOOCTBYET PAa3BUTHUIO JIOTHUECKOTO MBIIUICHUS
00yyJarouxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKICHHUS Ha OCHOBE JIOTHUECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBILIICHHUS.

B yueOHOM Kypce «Anrebpa © Havajlla MaTEMaTUYECKOIO aHaIHu3a»
NPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJEIMPOBAHUS, KOTOPHIE MPU3BAHBI
crocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHUS MOJENeH peabHbBIX
CUTyalluli, HCCIENOBaHUsS HJTHX MOJeNed C TMOMOIIbI0 anmapara aireOpbl U
MaTeMaTUYeCKOro aHajiu3a, HHTEpIpeTali MOJIy4YeHHBIX pe3ynbTaToB. Takue
3aJlaHus BIUIETEHBI B KaXKJBIH M3 Pa3/elioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIOJb3yeTCs IJIsl PElIeHHs NpUKIaaHbIX 3anad. Ilpu
pelIeHur  peajbHbIX  NPAKTUYECKUX  3aj7ad  oOydarouiuecss  pa3BUBAIOT
HaAOJII0/1aTeIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTHU, aOCTparupoBaThCs,
UCIOJIb30BAaTh  AHAJIOTHIO, 0000maTh MW KOHKPETHU3UPOBaTh  MpoOJieMy.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEHICHUS NPHUKIAJHBIX 3a]a4
OpraHu3yeTcsl B MPOIECCe U3YYEHUS] BCEX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTUYeCKOTO aHAJIN3ay.

Ha wusydenne ydeOHOro Kypca «AnreOpa W Hadalla MaTeMaTH4eCKOro
aHanm3a» oTBoauTcs 272 4aca: B 10 kmacce — 136 yacoB (4 yaca B Henemo), B 11
Kkiacce — 136 4acoB (4 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA
10 KJIACC

Yucjia 1 BbIYMCICHUSA

PaunonanbHpie uyncna. OOBIKHOBEHHBIE M JAECSATUYHBIE APOOU, MPOILEHTHI,
OeCKOHEUYHbIE TMepuoauyeckue Japodu. [lpumenenue apoOel W MPOILEHTOB IS
pelIeHus NPUKIAAHBIX 33a4 U3 PA3IMYHbIX OTpaciel 3HAaHUI U PEAIbHOMN JKU3HMU.

JleficTBuTENbHBIE  4ucna. PalMoHanbHBIE W HPPAUMOHAIBHBIE  YHCIHA.
ApubmMernueckue  omepalMd € JCUCTBUTENbHBIMU  4uCIaMH.  Moaynb
JNENUCTBUTENBHOTO 4HuCia U ero cpoiictBa. [IpuOmmkEéHHbIE BBIUMCICHMS, MpaBUia
OKpYIJIEHUS, IPUKHUJKA U OLIEHKA pe3y/bTaTa BbIYMCICHUN.

Crenenp c uenbiM mnoka3areneM. buHom Heiorona. Hcnonws3oBaHue
noaxoAsuend (popmbl 3aNTUCH ACHCTBUTENLHBIX YUCEN NI PEHICHHS] MPAKTUYECKUX
3a/1a4 U MPEJACTABIICHUS TaHHbIX.

Apudmernyecknii KOpeHb HATypaJIbHOM CTENEHU W €r0 CBOMCTRBA.

CreneHb ¢ palMOHAJIbHBIM IIOKAa3aTelieM MW €€ CBOWCTBA, CTEIEHb C
JNENUCTBUTEIBHBIM MOKA3aTENEM.

Jlorapugm uyucna. CpoiictBa norapu¢pma. J[lecaiTuuHble W HaTypajbHbIC
JoTapuUQPpMBIL.

CHHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHUCIOBOTO aprymeHTa. ApKCHHYC,
APKKOCUHYC M apKTAHI€HC YUCIOBOrO apTyMEHTA.

YpaBHeHHMs U HEPaABEHCTBA

ToxnectBa W TOXAECTBEHHbIE MpeoOpazoBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE ypaBHEHUST W YpaBHEHHs-CIeACTBHsS. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHbBIE METOJIbl PEIICHUs LETBbIX U JPOOHO-paIMOHATBHBIX YPAaBHEHUN U
HEpaBeHCTB. MHOrousieHsl OT OJHOW NepeMeHHOW. JleneHue MHOToYJIeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema  be3dy. MHorounessl ¢  LEIBIMU
koapdunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BBIPAXKEHUM, COJIEPKAIIMX CTENCHH U KOPHHU.

HppauroHanbHble YpaBHEHUS. OCHOBHBIE METOIbI pelIeHus
UPPALMOHATBHBIX YpaBHEHUI.

[lokazaTenbHble ypaBHeHHs. OCHOBHBIE METOJAbI PELIECHUS MOKAa3aTENbHbIX

YpaBHEHUHU.
[IpeoOpazoBanue BbIpAKEHUM, COAEpKAIIMX JOrapupMBbI.
Jlorapudmuueckue YpaBHEHU. OcCHOBHBIE METO/IbI pelieHus

Jorapu(pMHYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHE bopmybL [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN. PenieHue TpUroHoMeTpu4eckux ypaBHEHUM.



Pemienne cucreM JMHEMHBIX ypaBHEHHMH. Marpuna CUCTEMBI JIMHEHHBIX
ypaBHeHMA. OmnpenenuTesi Marpulbl 2X2, €ro TEeOMETPUYECKUHA CMBICT U
CBOMCTBA, BBIYMCIEHUE €T0 3HAYEHUS, NPUMEHEHUE ONPENEIUTENS JJI1 PEIICHUS
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. PelleHne nNpuKIagHbIX 3a4a4 C MOMOIIBIO
CHUCTEMbl JIMHEMHBIX YypaBHeHUU. MccnemoBaHue TNOCTPOEHHOW MOJENM C
MIOMOILIBIO MATPHI] U ONIPEACIUTEIIEH.

[locTpoeHne MaTreMaTHYECKUX MOJENEH pPEaTbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHM W HepaBeHCTB. IIprMeHeHue ypaBHEHHWH M HEPABEHCTB K DPEIICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJa4 W3 Pa3IM4HbIX 00JacTel HaykKu U peasbHOU
KU3HMU.

DOyHKUMH ¥ rpa@uKu

Oynkimsi, crnocoObl 3amanus ¢yHkuuu. B3auMuHO oOpaTHBIE (YHKIMU.
Kommnozumus  ¢yakmmii. [padux  ¢yHkumu. DneMmeHtapHble mpeoOpa3oBaHUs
rpa@ukoB QyHKIHUIL.

OGnactb ompenereHus W MHOXKECTBO 3HadeHW QyHkimu. Hymmu Qynkuumm.
[IpomexyTku 3HaKomocTosiHCTBA. UETHbIe M HeueTHble PyHkimu. Ilepuoanueckue
¢yskmuy. [IpoMeXyTkM MOHOTOHHOCTH (PyHKIMH. MaKcUMyMbl M MUHHUMYMBbI
¢yukuuu. Hanbosbiiee n HauMeHbllee 3HaUYeHUsT (QYHKIMM HA MIPOMEXKYTKE.

JluneitHasi, KBaApaTudHas W JpOOHO-JIMHEHHass QyHKIUU. DIeMEHTapHOe
UCCIIEIOBAHUE U MOCTPOEHUE UX IPaPUKOB.

CrenenHas GyHKIHS C HaTypajdbHBIM U IIENIBIM MOKaszateneM. EE€ cBOMCTBa u
rpaduk. CBoiicTBa M rpaduk KOpHA N-OM cTemeHH Kak (QyHKIUM 0OpaTHOM
CTEIIEHU C HATYpaJbHBIM ITOKA3aTEJIEM.

[lokazatenbHass u JnorapudmMuueckas (QyHKIMHU, UX CBOWCTBA U Tpaduky.
HcnonbzoBanue rpadukoB QYyHKIMNA ISl peLIeHUs] YpaBHEHUH.

TpuroHomMeTpudeckass OKPYKHOCTb, OIIPEACICHHE TPUTOHOMETPUYECKHUX
(GYHKIUNA 9UCIIOBOTO apryMeEHTa.

QDyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEAJIBHBIX IpOLECCaX U  SBJICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havajna MaTeMaTH4eCKOro aHAJIHU3a

[TocaenoBaTrenbHOCTH, CHOCOOBI 3aJaHMs TOCJICAOBATEIBHOCTEH. MeTon
MaTeMaTU4ecKou WHAYKIIHH. MoHOTOHHBIE U OTpaHUYECHHbIE
IIOCJIEI0OBATENBHOCTH. MCTOpHsST BO3HMKHOBEHHS MAaTEMAaTHYECKOTO aHaIW3a Kak
aHanmM3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuyeckas mnporpeccud. beckoHeuHo yObIBaromias
reomerpuyeckas mnporpeccus. CymMma OECKOHEUHO YOBbIBarOIEH TreoOMETPpHUECKOM
nporpeccud. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Yucno e. @opMysia CI0KHBIX
npoueHToB. Mcmonp3oBaHuMe TIporpeccMy JUisl  pelIeHWs pealbHbIX — 3aaad
NPUKIAIHOTO XapakTepa.



HempepwiBHble ¢yHKIMM U UX cBoicTBa. Touyku paspeiBa. ACHUMITOTHI
rpadukoB (Qynkimii. CBoiicTBa (GYyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB [UJI1 PEIIEHUS] HEpPaBEeHCTB. I[IprMeHeHue CBOWMCTB HENMPEPBHIBHBIX
GyHKIMN 11 pelieHus 3a1ad.

[lepBast u BTOpas npousBoaHble PpyHKIMU. OmpeaeneHue, TeoMeTpUIECKU 1
(bU3UYECKUN CMBICI POU3BOJIHON. YpaBHEHHE KacaTeabHOW K rpaduky QyHKIIHMH.

[IpounsBoaHbIE AJIEMEHTAPHBIX (G yHKIIHA. [IpousBoaHast CYMMBI,
POU3BEICHUS, YACTHOTO U KOMIO3UIUU (DYHKIIUH.

MHo:xecTBa U JIOTMKA

MHokecTBO, oOIepaluu HaJl MHOXXKECTBAMU M HUX CBOMCTBA. Jlnarpammsbl
Oiinepa—Benna.  [IpuMeHeHne  TEOPETMKO-MHOXECTBEHHOTO  ammapara  JJis
OIMCAHUsl PEATBHBIX MPOLECCOB W SIBJICHUH, MPU PEHICHUH 3adad M3 JPYrux
y4eOHBIX TIPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEICTBHUE,
JI0KA3aTeIbCTBO, PABHOCWIBLHBIE YPABHEHMUS.

11 KJIACC

Yucsia ¥ BBIYHCJICHUS

Harypanbable u uensle uncna. [IpuMeHeHHe NPU3HAKOB NETMMOCTH LIEJIBIX
yucen, HauOoJplmnii oOuuit pemutens (manee — HOJl) u HaumMenbliee oOruiee
kpatHoe (manee — HOK), ocratkoB mo mosayito, anroputMa EBkinja aist peieHus
3a/1a4 B LEJbIX YUCTaX.

Kommekcuble uymcna. AnreOpanmdeckas W TpUTOHOMETpUueckas (OpMbI
3aMUCcyl KOMIUIEKCHOTO dYucia. ApudMeTHuecKue ONepalud ¢ KOMILUICKCHBIMU
yucinamu. I3oOpaxeHue KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu N-oi creneHn W3 KOMIUIEKCHOTO 4yucna. [IpumeHenune
KOMIUIEKCHBIX YHCeN JJIsl pelieHns (PU3NUECKUX U FreOMETPUUECKUX 3a7ad.

YpaBHeHHS 1 HEPABEHCTBA

CucreMa ¥ COBOKYIHOCTb YpPaBHEHM W HEpaBEHCTB. PaBHOCHWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIEICTBUsI. PaBHOCWIIbHBIE HEPABEHCTBA.

Ot6op  KOpHEH  TPUTOHOMETPUUECKHMX  YpaBHEHUH C  TMOMOIUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellleHre TPUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE  METOJBI  pEUICHWsS TOKa3aTeNbHBIX H  JIOTapUMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/Ibl PELICHUS UPPALUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEHIEHUS CUCTEM M COBOKYNHOCTEM palHOHAIbHBIX,
UppalMOHAIbHBIX, TOKA3aTEIbHBIX M JOTApUPMUUYECKUX YPABHEHUM.

YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMETPaAMHU.



[lpumMeHnenne  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTU4eCKUX 3ajad M 3a7a4 W3 pa3IMYHbIX O0JacTeld HAayKd MU peabHOU
YKU3HU, MHTEPIIPETAIMS] MTOJTYYEHHBIX PEe3yJIbTaTOB.

@OyHKUMU ¥ rpa@uKu

I'padux xommosummu ¢GyHkuui. ['eomerpuueckue oOpas3bl ypaBHEHHN U
HEPaBEHCTB Ha KOOPJMHATHOM IIOCKOCTH.

Tpuronomerpudeckue (QyHKIIMH, UX CBOMUCTBA U rpaduKu.

['paduueckrie meToawl pelieHus: ypaBHEHUM W HepaBeHCTB. ['paduueckue
METO/Ibl pEeUIeHHs 3aJa4 ¢ TapaMeTpamu.

Hcnonb3oBanue rpadukoB (yHKUMH [Js1 HCCIENOBAaHMS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPU PEHICHUH 3aJad U3 JPYruxX Y4eOHBIX
MIPEIMETOB U PEATLHOM KU3HMU.

Hauyajna MaTeMaTH4eCKOTo aHAJIH3A

[IpuMeHeHre MPOU3BOAHONW K MCCIEIOBAaHUIO (PYHKIMA HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxokienue — HamOoJbIIEro UM HAUMEHBIIETO  3HAUYCHHM
HENpEepbIBHON (YHKIMHU HAa OTPE3KE.

[IlpuMeHeHne NPOU3BOAHON [JIi HAXOXKIEHUS HAaWIy4llero peuieHus B
NPUKIAIHBIX 3ajadax, JJid OINpENENeHUsT CKOPOCTH M YCKOpPEHHMs IIpolecca,
3a7JaHHOTO (POPMYJION UM TpapUKOM.

[lepBooOpasnas, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX (pyHkuui. [IpaBuna HaxokaeHUs NepBOOOpa3HbIX.

HuTterpai. ['eomerpuueckuit CMBICTT WHTErpaa. Beruucnenue
onpenenéHHoro uHTErpana mno Gopmyne Hetorona-Jlenouua.

[lpuMeHnenue wuHTErpanga Ui HAXOXKACHUS IUIOMIAAeH Iockux Guryp u
00bEMOB T€OMETPUUECKUX TEJL.

[lpumepsr pemiennit  gudepeHnuanbHbBIX  ypaBHEHUN. MaTteMaruueckoe
MOJEIUPOBAHUE pPEAIbHBIX MPOLECCOB C MOMOIIBIO U] PepeHIHaTbHbIX
YPaBHEHUM.



IUTAHAPYEMBIE  PE3VIJIBTATBI OCBOEHMA  YUEBHOI'O  KYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3 A»
(YTJIYBJIEHHBII VPOBEHb) HA VYPOBHE CPEJHEI'O  OBILEIO
OBPA30OBAHIMA

JINYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOro BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYAIONIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHA  POCCUHCKOIO oO11ecTBa, NPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUSA PAa3JIUUYHBIX CTPYKTYp, SIBICHHIA,
nporenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICUCTBOBATh C COLMAIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HUX
GYHKIMSIMU 1 Ha3HAUYCHHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW HACHTUYHOCTH, YBAKEHUS K
NpOILJIOMY M HACTOSIIEMY POCCUMCKOW MAaTeMaTHKH, LEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUAM POCCHUMCKHX MAaT€MaTUKOB M POCCHUUCKOM MAaTeMaTUYECKOW IIKOJIBI,
UCTOJIb30BAaHUE H3THUX JOCTIKEHUW B JPYrUX HayKaxX, TEXHOJIOTHUIX, cdepax
SKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCHUUCKOTO Hapoja, chOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JOCTH)KEHUA HAyKd U JIESITEIbHOCTBIO YYEHOTO, OCO3HAHHE
JMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYHMBOTO OYAYIIEro;

4) 3cTeTH4ECKOr0 BOCIIMTAHMS:

ACTETHYECKOE OTHOIIEHHE K MHPY, BKJIIOYas 3CTETUKY MaTeMaTH4eCKHX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a/lay, PEIIeHU, PacCyX IeHUI, BOCHIPUUMUYHUBOCTh
K MAaTEMAaTHUYECKUM aCTIEKTaM Pa3JIMYHbIX BHUJIOB UCKYCCTBA;

5) puznvecKkoro BOCIMTAHMS:

cOpMUPOBAHHOCT, yYMEHHUS TMPUMEHATh MaTEMaTHYECKUE 3HAHUA B
MHTEpecax 3J0pOBOTO U 0e30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JIOPOBBIO (3A0pOBOE TNHTaHUE, COANAHCUPOBAHHBIA DPEXKUM 3aHATUN H
OTHbIXa, peryasipHas (u3nyecKass aKTHBHOCTH), (U3UYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHIATUSAX CIOPTUBHO-03J0POBUTEIILHON JAEATEILHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYydy, OCO3HAaHUE LEHHOCTH TPYAOtOOUs, HUHTEpeC K
pa3nmuuHbIM  cepam  npodeccCHUOHANbHOM  JEATENbHOCTH,  CBSI3AHHBIM €
MaTreMaTUKOW W e€ MPUWIOKEHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOD
Oynymelr mnpodeccud U peanu30BbIBaTh COOCTBEHHBIC JKMU3HEHHBIC IUIAHBI,



TOTOBHOCTH ¥ CIIOCOOHOCTH K  MareMaTU4ecKOMYy  OOpa30BaHUIO U
caM000pa30BaHMI0O HA TPOTSHKEHUM BCEW JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUU NMPAKTUYECKUX 33Ja4 MAaTEeMaTUYE€CKOW HAMPaBICHHOCTH;

7) 3K0JIOTH4€CKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIbTYypbl, TOHUMAHUE  BJIMSHUA
COLMAIIBHO-3KOHOMHMUYECKUX IIPOLECCOB HA COCTOSIHUE NMPUPOJHOW M COLIMAIBHOU
Cpenbl, 0CO3HAHHE MI00ATBHOIO XapakTepa 3KOJIOTMYECKHUX Mpo0JieM, OpUEeHTalus
HA TMPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM [JIs penieHus 3aaad B o0JacTH
OKPYKAIOLIEW Cpenbl, IUIAHUPOBAHUE TMOCTYNKOB M OLIEHKA HX BO3MOXKHBIX
MOCJICICTBUM ISl OKPYXKAIOIIEH CPEMBI;

8) HEHHOCTH HAYYHOT0 NMO3HAHHUA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHsI HAayKH ©  OOIICCTBEHHOW  MPAKTUKH, TOHUMaHHUE
MaTeMaTUYeCKOM HayKh Kak c]epbl YelIOBEUEeCKON JesTEeNbHOCTH, JTaloB €€
pa3BUTUS M 3HAYUMOCTM JUJIl Pa3BUTHA LMBWIM3ALHUHU, OBJIAJICHUE S3BIKOM
MAaTeMaTUKH W MaTEMaTHYECKOM KyJIbTYpOW Kak CpEICTBOM IIO3HaHUS MHUpa,
TOTOBHOCTh OCYLIECTBIISITH IPOEKTHYIO U HCCIEIOBATEINbCKYIO JEATEIBHOCTD
VHJUBUAYAIBHO W B IPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbI€e 1eiiCTBUS

ba3oBble JlorH4yecKue AeiCcTBUA:

BBISIBIISITh M XapaKTEPHU30BaTh CYLIECTBEHHBbIE IPU3HAKM MAaTeMaTHYECKHX
00BEKTOB, TOHITUHM, OTHOIIEHUM MEXAYy TMOHATHSIMHU, (DOPMYIHPOBATH
omnpeNeNieHus] TIOHITHI, YCTaHABJIMBATh CYIIECTBEHHBIM MpPU3HAK KiIaccuUKaImm,
OCHOBaHUS [l 0000IIeHNUS ¥ CPAaBHEHUS, KPUTEPUU MTPOBOJMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (OpMyIHMpOBaTh M NpPeoOpa3oBbIBATH  CYXKIACHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIILHBIC, CAMHUYHBIC, YaCTHBIC U 0OIIKE, YCIOBHEIC,

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (¢akrax, JaHHBIX, HAOJIOJEHUSX W YTBEPXKACHUSX, MpeAsiaraTb KPUTEPUU IJIs
BBIABJICHUSI 3aKOHOMEPHOCTEU U IIPOTUBOPEUYHNIA;

Jenath BBIBOABI C UCIOJB30BAHMEM 33aKOHOB JIOTHMKH, JEAYKTUBHBIX U
VHJIYKTUBHBIX YMO3aKIFOUEHUN, YMO3AKIIOUEHUIN T10 AaHAIOTUU;

MIPOBOJINTh CAMOCTOSITENILHO J0Ka3aTENbCTBA MATEMATUUYECKUX YTBEPKACHUIN
(IpsiMble ¥ OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHHSI U BHIBOJIbI;

BBIOMpATh C€rmoco0 penieHus y4eOHOM 3a7auu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pCIICHUS, BBIOUpaATh  HauOoJiee  TOAXOASAIIUH ¢ y4d€ToM
CaMOCTOSITENBHO BBIJICJIEHHBIX KPUTEPUEB).



Ba3oBble ucciieoBaTe1bCKHe 1eCTBUSA:

UCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUA HWHCTPYMEHT TO3HaHUS,
dbopmynupoBaTh  BOMPOCHL,  (UKCUPYIOIIME  NPOTUBOpeuUue,  mpoliemy,
yCTaHaBIMBaTh HCKOMOE W JaHHOe, (OPMHpPOBATH THIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIIMIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIFHO CIUTAHUPOBAHHBIA AKCIEPUMEHT, HCCIICIOBAHHE
10 YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBIICHUS, MPOIlecca,
BBISIBJICHUIO 3aBUCHUMOCTEH MEX]y 00bEKTaMH, SBJICHUSIMH, MPOLECCAMU;

CaMOCTOSITENbHO (POPMYIUPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yibTaTam
IOPOBENEHHOIO  HAONIONEHUS,  HUCCIENOBAHUSA,  OLIEHUBAaTh  JOCTOBEPHOCTH
MOJIyY€HHBIX PE3yJbTaTOB, BHIBOJAOB U 0000IIECHUN;

NPOTHO3UPOBATH BO3MOXHOE pAa3BUTHE TMpoOIecca, a TaKkKe BBIIBUraTh
NPE/IOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Padora ¢ undgopmanueii:

BBISIBIISITh Je(pUUMTH MH(OPMAILIUY, JAHHBIX, HEOOXOIUMBIX IJIi OTBETa Ha
BOTIPOC U JIJISl PEIICHUS 3a/1a4U;

BEIOMpaTh MHGOPMAIMIO M3 MCTOYHUKOB PA3NIMUHBIX THIOB, aHAIM3UPOBATh,
CUCTEMAaTU3UpOBaTh W HUHTEPIPETHUPOBATh HHPOPMALMIO PA3IUYHBIX BUIOB U
dbopM IpeACTaBICHUS;

CTPYKTYpUpOBaTh WHGPOPMAIMIO, MNPEACTaBIATh €€ B pa3iMyHbIX (opMax,
WLTIOCTPUPOBATh Tpaduueck;

OIICHUBATh Ha/IEKHOCTD uHpOpMaIUn 1o CaMOCTOSI TEIEHO
chOopMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBbIE YHHMBepPCAJbHbIE Y4eOHbIe TeiicTBUS

Oo0menue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKJIEHUSI B COOTBETCTBUH C YCIOBUAMU U
HESIMA  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M MNUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHWA MO XOAYy PEIIECHUs 3a/1ayH,
KOMMEHTHUPOBATH MOJTYYECHHBIA pE3yJbTarT;

B XOJiI€ OOCYXXJIEHMsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOM TEMBI,
npoOJsieMbl, pelniaeMoi 3a7adyu, BBICKA3bIBaTh WJEH, HAICJICHHBIE HA ITOUCK
pEIIICHUsI, COIMOCTABIATh CBOU CYXICHHUS C CYXICHUSIMU JPYIMX Y4YaCTHHUKOB
nyajora, OOHapyKHBaTh paszMyvde W CXOJCTBO IO3WIMK, B KOPPEKTHOH (dopme
dbopMyIMpOBaTh pa3HOTIIACHS, CBOU BO3PAKECHHUS;

MPEACTABISATh PE3YJbTAaThl PEIICHUS 3aaud, IKCIEPUMEHTa, UCCICAOBaHUA,
NPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (OpMaT BBHICTYIUIGHUS C Y4&€TOM 3a/ad
NpE3eHTAIlMN U 0COOCHHOCTEH ayJIUTOPHH.

PerJISITI’IBHLle YHUBEPCAJIBbHBIC yqeﬁnble JeHUCTBUS



Camoopranmsanus:

COCTaBIISITh TUIAH, AITOPUTM pEIICHUs 3aaud, BHIOUPATH CIIOCOO pelIeHHs C
y4€TOM HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BapUAHTHI PEIICHUN C Y4ETOM HOBOU MHGOpMALIUU.

CaMOKOHTPOJIb, IMOIIMOHAIbHbIN MHTENJIEKT:

BJIQJIETh ~ HAaBbIKAMM  IIO3HABATEIbHOW  peeKCMM  KaKk  OCO3HaHMS
COBEpIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAETh
crnocobamMu CcaMOIIPOBEPKH, CAMOKOHTPOJSI TMpoliecca U pe3ylibTara perieHus
MaTeMaTHYeCKOM 3a7auu;

NpEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PELICHUU 33Jauy,
BHOCHUTb KOPPEKTHUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX,
HaMJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJbTaTa IeNM U YCIOBHUIM, OOBACHATH MPUUUHBI
JOCTHXEHHSI WM HEAOCTWKEHUS pPE3YyJIbTaTOB JESATENbHOCTH, HAXOIAUTh OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

CoBmecTHAas1 1eSITEJIbHOCTD:

NOHUMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHIUBUIYAJIbHOMN
paboThl mMpU pelmeHuH Yy4yeOHBIX 3a7ad, NpPUHUMATh LEldb COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacmpeneisTh
BUIbl paboOT, [OOroBapuBaThecs, OOCYXKIAaThb MpPOLECC U pe3yiabTar padoThl,
00001aTh MHEHHST HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMMIOBBIX Gopmax paboTsl (oOcyxkaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» UM  HHBIE), BBIIOJHATH CBOIO YacTb pabOThl W
KOOPJMHUPOBAaTh CBOU JACHCTBHUA C JAPYTMMHU 4YIEHAMU KOMaHIbl, OLEHUBATH
Ka4ecTBO CBOETr0 BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM
YYaCTHUKAMM B3aUMOJCHCTBUS.

HNPEJMETHBIE PE3YJIBTATHI

K xonmy oOydenus B 10 kiacce oOydyarmuiics TMOIYYUT CICAYIOIINE
npeaIMETHBIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueld mporpamMMbl y4eOHOTO
Kypca «Anredpa M Havajla MaTEMaTUYECKOTO aHAIU3ay:

Yucjia ¥ BBIYUCJICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUAMU: PAMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoguyeckas  ApoOb, TMPOIEHTH, HPPANUOHAILHOE YHCIO, MHOXECTBa
paLMOHATIBHBIX U JIEUCTBUTENBHBIX YHUCEN, MOJYJIb AEHCTBUTEIBLHOTO YHUCIA;

OPUMEHSATh JPpOOM W TMPOUEHTHl JJIsl pElIeHHs MNPUKIAAHBIX 3aJad U3
PAa3IMYHBIX OTPACied 3HAHUWA U PEANbHOW KU3HU;

NPUMEHSTh MPUOJIMKEHHBIE BBIUUCICHHS, TIPABWJIa OKPYIJICHUS, PUKUAKY U
OLICHKY Pe3yJbTaTa BBIYMCIICHU;



CBOOOJHO OMEpUpPOBaTh TOHITHEM: CTEMEeHb C IIeJIbIM IOKa3aTeseM,
UCIOJIL30BaTh MOAXOAAIIYI0 (DOPMY 3amUCH JACHCTBUTEIBLHBIX YUCEI JJIST PEIICHUS
MIPAKTUYECKUX 3a7a4 U NPEICTABICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATh MOHITHUEM: apUPMETUYECKUN KOPEHb HATypabHOM
CTEIICHU;

CBOOOJHO ONEpPUPOBATh NOHATUEM: CTENEHb C PALIMOHAIBHBIM OKA3aTelIeM;

CBOOOJHO OMNEpUPOBaTh TMOHIATUSAMHU: JOrapup™M 4YuCIa, JECATHUYHBIE U
HATypaJibHbIE JOTapUPMBI;

CBOOOJHO OMNEpUPOBaTh TMOHITUSIMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apryMeEHTa;

OINIEPUPOBATH TMOHATUSMU: APKCHUHYC, apKKOCHUHYC U apKTAHI€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO OMEpUPOBaTh MOHITUSIMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS! U YPABHEHUSI-CIIECICTBUS, PABHOCUIIbHBIC HEPABEHCTBA,

NPUMEHSATh pa3JIMYHble METOAbl PEIICHHsS PAlMOHAIBHBIX U JIPOOHO-
pAalMOHANIBHBIX YPAaBHEHUM, NPUMEHATh METOJ HHTEPBAJIOB UL PELICHUS
HEPAaBEHCTB;

CBOOOJHO OMEpUPOBATh MOHATUAMHU: MHOTOUJIEH OT OJHOU MEepeMEHHO,
MHOTOYJIEH € UeNbIMU KO3(DUIMEeHTaMH, KOPHU MHOIOYJIEHa, MPUMEHATD
JIeJIECHEe MHOTOYJIEHa HAa MHOTOYJIEH C OCTaTKOM, TeopeMy besy m teopemy Buera
IUJTSL pEIIeHus 3a1ay;

CBOOOJAHO ONEpHpPOBAaTh MOHATHUAMU: CHCTEMA JIMHEWHBIX YpaBHEHUH,
MATpHIA, OMNPENEIUTENb MAaTpUlbl 2 X 2 W €ro TIeOMETPUYECKUN CMBICI,
UCIOJIb30BATh CBOMCTBA oOmpenenuTens 2 X 2 Jjid BBIUUCICHUS €ro 3Ha4YeHUs,
IPUMEHSTh ONPENEIUTENN JUIsl PELICHHWS CHCTEMBbl JIMHEWHBIX YpPABHEHUH,
MOJIEIMPOBATHh PEAIBHBIE CUTyallud C MOMOIIBIO CHCTEMbl JIMHEHMHBIX YpPaBHEHU,
UCCIIEN0BAaTh IIOCTPOEHHBIE MOJEIA C TOMOIIBIO MAaTPUL] U ONPEAECITUTENCH,
MHTEPIPETUPOBATH MOJYYEHHBIN PE3YJbTaT;

UCIOJIb30BaTh CBOWCTBA JEHUCTBUM € KOPHSIMU HJisi MpeoOpa3oBaHUS
BBIPAKCHU;

BBITIOJTHSITh NMPE00Pa30BaHUS YUCIOBBIX BBIPAKECHUM, COJEPKAIIUX CTEICHH C
PaLMOHAIIBHBIM 10KA3aTEeIIEM;

HCIIOJIb30BATh CBOMCTBA JorapupmMoB TSt npeoOpa3oBaHus
JoTapU(PMUYECKUX BBIPAKCHHUIA;

CBOOOJHO OMNEpUPOBaTh MNOHATUSAMH: HPpPAlUOHAIbHBIE, MOKa3aTelbHbIE U
Jorapu(pMUYECKUe YpaBHEHUS, HAXOAUTh MX PEIICHHs C MOMOIIbIO PABHOCHIBHBIX
NIEPEXOJIOB WM OCYLIECTBIISAS POBEPKY KOPHEM;



NPUMEHSITh OCHOBHBIC TPUTOHOMETPUYECKHE (POPMYIIBI IJIs1 TPEeoOpa3oBaHHUsI
TPUTOHOMETPUYECKUX BBIPAKCHUMH;

CBOOOJHO ONEPHPOBATH TMOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE,
OPUMEHSTh  HE0O0XOoauMble  (QOpMYNbl Ui PELICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJEIUPOBATh pEaJbHbIE CUTyallMd Ha S3bIKE€ aireOpbl, COCTaBIAThH
BBIDOKEHHUS, YpaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/ayd, HCCIEI0BaTh
OCTPOEHHBIE MOJIENU C UCIOJB30BAaHUEM ammapaTa aareopsbl.

DOyHKIUN U TPpaUuKH:

CBOOOJHO ONEpUPOBaTh MOHATUAMU: (QYHKIUSA, COOCOOBI 3afaHus (YHKIUH,
B3aUMHO OOpaTHble (YHKUMH, KOMIO3ULUA (QYHKIMHE, rpapuk QyHKUIUY,
BBITIOJIHATB AJIEMEHTApHbIE TIpeoOpazoBaHus rpadukoB QYHKITUH;

CBOOOJHO OMNEpPUPOBATh MOHITUSAMH: 00JAaCTh OMPENENCHUs] U MHOXKECTBO
3HaYeHUN (QYHKIUH, HYIU (YHKIMHA, TPOMEXKYTKHA 3HAKOMOCTOSIHCTBA,;

CBOOOJHO ONEpHpPOBATh TMOHITUSMU: UETHbIE U HEUYETHbIE (DYHKIMH,
nepuoInYecKue (yHKIUH, TPOMEKYTKM MOHOTOHHOCTU (DYHKUUH, MAKCUMYMBbI U
MHUHUMYMBI (QYHKIIMK, HAWOOJbIlIEE M HAWUMEHBIIEE 3HAUYCHHE (PYHKIUU Ha
POMEXKYTKE;

CBOOOJHO OMEpUPOBATh MOHATUSIMH: CTENEeHHas (YHKIUS C HATypalbHBIM U
LEJNbIM TIOKa3zareieMm, rpaduk CTENEeHHOM QYHKIMU C HaTypajdbHbIM M IIEJIbIM
nokasareneMm, rpa@uk KOpHS N-OiM CTeNeHW Kak (YHKIMH OOpaTHOM CTENeHu C
HATYpaJIbHBIM TIOKAa3aTesIeM;

OTIEpUPOBATh TMOHATUSMH: JIMHEWHAs, KBaJpaTUYHas W JAPOOHO-JIWMHEHHas
(GyHKIMH, BBITOJHATH AJIEMEHTAPHOE UCCIEAOBAHUE U MOCTPOEHUE UX TPadUKOB;

CBOOOJHO OMEepUpOBaTh MOHITUSIMH: IOKa3aTellbHAs W JorapudMudeckas
GyHKIMHA, MX CBOWCTBAa W TpaduKH, MCMOJB30BaTh WX TpaduKd ISl perieHus
YpaBHEHUMH;

CBOOOJHO OMNEpPUPOBATH TMOHSATUSAMU: TPUTOHOMETPUYECKAST OKPYKHOCTH,
oTpe/ieNIeHHe TPUTOHOMETPUUECKUX (DYHKIIMH YHCIOBOTO apryMEHTa,

UCMOJIb30BaTh Tpa@ukd (GYHKOUN [ UCCIEAOBaHUS  MPOIECCOB U
3aBUCUMOCTEN NP pElIeHUH 3a7a4 W3 APYIHX y4eOHBIX NPEIMETOB U peabHOU
KU3HHU, BRIpaXaTh GOPMYJIaMU 3aBUCUMOCTH MEXY BEIMUYUHAMU;

Hauyaja MaTeMaTH4eCKOT0 aHAJIM3A:

CBOOOJHO ONEpHUPOBATh MOHATUSAMH: apudMeTHyecKas W TreoMeTpuuecKas
nporpeccusi, 0ECKOHEYHO YOBIBAOIIAsi TeOMETpUYECKasl MPOTrPeccusi, JIUHEHHBIA U
HKCIIOHEHIMANIBHBIA POCT, (POpMysa CIOMKHBIX MPOIEHTOB, UMETh MPEICTABICHHUE
0 KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCHM JISl PELICHUs peallbHbIX 3aJad MPHUKIAJHOTO
Xapakrepa;



CBOOOJIHO ONEPUPOBAThH MOHATUSIMHU: MOCIEI0BATEIBHOCTD, CIOCOOBI 3aJaHUs
NOCJIEJOBATEIbHOCTEN, MOHOTOHHBIE U OrPAaHUYEHHbIE IOCIEA0BATEIBHOCTH,
NOHUMAaThb OCHOBBI 3apOKJIEHUS MaTEMaTHYECKOTO aHajiM3a KaK aHalu3a
OCCKOHEYHO MAaJIbIX;

CBOOOJIHO ONEpUPOBaTh MOHATUSAMM: HENpPEpbIBHbIE (DYHKIUHM, TOUYKH
paszpsiBa rpaduka QyHKIMH, aCUMOTOTHI rpaduka GyHKINU;

CBOOOJHO oOmNepupoBaTh NOHATHEM: (QYHKIUS, HENpEpbIBHAs Ha OTpE3Ke,
NPUMEHATh CBOMCTBA HEMPEPBIBHBIX (DYHKIMIA JJIs1 pelIeHus 3a/1ay;

CBOOOJIHO OMNEpPUPOBATh TMOHATUSMM: TEpBas M BTOpas MPOU3BOIHbIC
GbyHKIMM, KacaTenbHas K rpa@uKy (QyHKIHHU;

BBIUMCIIATE IIPOU3BOJHBIE CYMMBI, IIPOU3BEIEHUA, YACTHOIO M KOMIIO3ULUHU
IBYX (DYHKIMIA, 3HATH MPOU3BOHBIC AJIEMEHTAPHBIX ()YHKIIUH;

UCITOJIb30BaTh T€OMETPUUECKUNH M (DU3MUYECKUH CMBICI MPOU3BOAHON IS
peleHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOAHO  ONEpHUPOBATH  MOHATUSIMHM:  MHOXKECTBO,  ONEpallMd  Haj
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisi ONUCAHMs PeabHbIX
NPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 33/1a4 U3 IPYTUX YYEOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUpPOBATh NOHATHAMH: OIIPENEICHUE, TEOopeMa, ypaBHEHUE-
CJIEZICTBHE, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, JOKA3aTebCTBO, PAaBHOCHUIIbHBIC
YpaBHEHHsI M HEPABEHCTBA.

K xonmy oOyuenms B 11 kiaacce oOydYarOImMMNUCA TIOIYIUT CICAYIOIINAC
NpeIMETHbIE pe3yibTaThl MO OTAEIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa M Hayasia MaTeMaTHYeCKOTO aHaN3a:

Yucaa ¥ BBIYHCJICHUS:

CBOOOJHO OMEepUpOBaTh TMOHSATHUAMU: HATypalbHOE M IEJ0e YHUCIIO,
MHOECTBA HATYPaJbHBIX M LEJbIX YMCEJ, UCIOJIb30BaTh NPHU3HAKU JEIMMOCTH
uenbix yucen, HOJl m HOK HarypaiibHbIX 4yucen sl pelieHus: 3a1ad, NPUMEHATh
anroputMm EBximna;

CBOOOJIHO OINEpPUPOBATH MOHATHEM OCTaTKa IO MOJYJIO, 3aluChIBAThH
HaTypaJIbHbIE YWCJA B PA3JIMYHBIX MO3UIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATh NOHATUSAMH: KOMIUIEKCHOE YHUCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJ, NPEICTaBIATh KOMIUIEKCHbIE YHUCIa B anredpandeckoil u
TPUTOHOMETPUYECKOU (opMe, BBINONHATH apu(PMETUUECKHE OINEpalud ¢ HUMU U
n300paxkaTb HA KOOPJUHATHOM TJIOCKOCTH.

YpaBHeHUs ¥ HEPABEHCTBA !



CBOOOJHO OIEpPUPOBATh NOHITUSIMH: HPpPAIMOHAIBHBIE, TOKa3aTelIbHbIE U
JorapupMUYECKue HEPABEHCTBA, HAXOJWTh WX pEHICHUs C  [OMOIIBIO
PAaBHOCHWIBHBIX NEPEXO00B;

OCYHIECTBJISITh OTOOp KOpPHEH TMpPU  PEIICEHHH TPUTOHOMETPUUECKOTO
ypaBHEHUS,;

CBOOOJAHO ONEpHpPOBATh MOHIATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh  HE0O0XOoauMble  (QOpMyJbl Uil  PELIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OMEpUpPOBaTh MOHATUSIMH: CUCTEMa U COBOKYIMHOCTh YPaBHEHHUM U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIECICTBHS, HAXOAUTh PEIICHUSA
CHUCTEMBI M COBOKYITHOCTEM PALMOHAIBHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHbIX U
Jorapu(pMUIECKUX YPaBHCHUA ¥ HEPABEHCTB;

peuiarb palMoOHaIbHBbIC, VppaLMOHAIbHBIC, MOKa3aTeNbHbIC,
gorapupMuUYecKkue U  TPUTOHOMETPUYECKHE YpaBHEHUSI U  HEpPaBEHCTBA,
COJZIEpIKAILME MOYJIM U IMAPAMETPBHIL;

NPUMEHATh rpaduyecKue METOMbl JJIsl PELICHUs] YPaBHEHUN W HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpamu;

MOJIEIUPOBATh pEalibHbIE CUTyallud Ha SI3bIKe aireOpbl, COCTaBISTh
BBIDAKCHUS, YPABHEHHs, HEPABEHCTBA MU HMX CHUCTEMBI [0 YCJIOBHIO 3aayH,
UCCIIEZIOBAaTh MOCTPOCHHBIE MOJIEIM C HCIOJIb30BaHUEM ammapara aireOphl,
VMHTEPIPETUPOBATH MOJYYEHHBINA PE3YibTaT.

DyHKIUM U rpauKu:

CTpOUTh TpaUKN KOMIO3ZHIMK (QYHKIUH C TOMOIIBIO 3IIEMEHTAPHOTO
UCCIIEZIOBAHUSI M CBOMCTB KOMIO3UIIUU ABYX (DYHKIIUH;

CTPOWTH TEOMETPUYECKHE 00pa3bl ypaBHEHMH W  HEPABEHCTB Ha
KOOPAWHATHOM IIOCKOCTH;

CBOOOAHO  ONEepHpOBaThb MOHATUSAMU: TrpadUKU  TPUTOHOMETPHUUECKHUX
byHKIH;

OpUMEHSATh (YHKIUU JJI1  MOJICTMPOBAHMS M HCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauyajia MaTeMaTH4€CKOT0 aHAJIM3A:

UCIOJIb30BaTh MPOU3BOJHYIO IS UCCIIEeN0BaHUsA (DYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI,

HAXOJUTh HauOOJbIlIee W HAUMEHbBIIEe 3HAUYCHUS (PYHKIIMH HENPEPLIBHON Ha
OTpE3KE;

WCIIOJIb30BATh IPOM3BOJHYIO JUII HAXOXKJCHHUsS HAWIIY4IIEero pPEIICHUsS B
NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-3KOHOMUYECKMX, 3ajadax, JJisd
ONpeNeNieHUs] CKOPOCTM M YCKOPEHHUS IMpollecca, 3alaHHOTO (OpMYJIoON WIu

rpadukomM;



CBOOOJIHO  OMEpPUPOBATH MOHATUSMU: [EpBOOOpa3Has, OIpeneaEHHbINA
UHTETpajl, HAaXOJIUTh NEPBOOOpa3HbIC HIEMEHTAPHBIX (YHKIMA U BBIYUCIATDH
uHTerpai no gopmyne Hetorona-Jleitouua;

HAXOJIMTh IUIOIIAU IJIOCKUX (UTYp U 0OBEMBI TEJ C IOMOILBIO HHTETPaJia;

UMETh TPEJCTaBIECHUE O MaTeMaTMYeCKOM MOJEIUMPOBAHUM Ha HpHUMeEpe
cocTaBlieHus1 TP HEepeHIIMATLHBIX yYpaBHEHUMH;

pemiarh NMPUKJIAIHBIE 3a/la4d, B TOM YHUCIIE COLMAILHO-DKOHOMHYECKOTO U
(¢u3nUecKoro xapakrepa, CpeICTBAMH MAaTeMaTHYECKOrO aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuyecTBo yacos DJIeKTPOHHBbIE
Ne HanmeHoBaHUe pa3je/10B U TeM (undpossbie)
n/n NporpaMmbI Bcero Konrporbiinie |- lpaxmisieckue o0pa3oBaTeJIbHbIE
padoTbI padoThI pecypes
MHO0X€eCcTBO e CTBUTEIbHBIX YHCEIL.
1 MHorowieHsl. PanimoHansHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI JIMHEMHBIX
YpaBHEHHI
5 Oynkiuu u rpaduku. CteneHHast QyHKIUS C 12 1
LIEJIbIM TIOKa3aTeeM
3 ApudmeTndyeckuii KOpeHb N-0i CTEIICHM. 15 1
WppannonanbHble ypaBHEHUS
4 [TokazarensHas ¢pyukius. [TokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmuyeckas QyHKIIHSL. 18 1
Jlorapudmuyeckue ypaBHEHUS
6 Tpuronomerpuueckue BbIpaXeH!s U 29 1
ypaBHEHUS
[TocnemoBaTeIbHOCTH U TPOTPECCUU 10
HenpepsiBubie ¢ynkiuu. [IpousBognas 20
9 [ToBTOpEHme, 0600IICHNE, CHCTEMAaTH3AIUS 5 5
3HaHUH
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KVIACC

KoumnyecTBo yacos DJIeKTPOHHBbIE
Ne HanmeHnoBaHue pa3ieioB U TeM (uudposbie)
n/n MporpaMMbl Bcero Kontposusie | Mpakmueciue oOpa3zoBaTteJibHbIE
padoThI padoThI pecypenI
1 Hccnenoanue GyHKIMM ¢ TOMOIIIBIO 99 1
IIPOU3BOIHOM
2 [lepBooOpa3Has 1 UHTErpanl 12 1
3 ['paduiku TpuroHOMeTpUYECKUX PYHKIIUH. 14 1
Tpuronomerprueckre HepaBEHCTBA
4 WppaunonanbHble, MOKa3aTeIbHbIEC U 24 1
JorapupMUIecKre HEPaBEHCTBA
KommiekcHble uncna 10
HartypanbHbie 1 niesnple yncna 10
CucTembl paliiOHaIBHBIX, HPPAIIOHATBHBIX
7 MOKA3aTEeNIbHBIX U JIOTAapU(PMHUUECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapaMeTpamMmu 16 1
9 [ToBTOpenue, o0o0IeHNe, cucTeMaTH3aus 16 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuyecTBO yacos DJIEKTPOHHBbIE
Ne aTa udposbie
n/n Tema ypoxa Bceero Kontpoabubie | - Hpaktuteckue fllay'lelmﬂ :)lﬁl;l‘:lIZOBaTeJILHLIe
padoTbI padoThI pecypesI
1 [[MHokecTBO, oniepaliii HaJl MHOKECTBAMU 1
1 UX CBOMCTBA
2 Juarpammel Ditsiepa-Benna 1
3 [IpuMeHneHue TeOpeTUKO-MHOKECTBEHHOTO 1
arnnapara Jjis pelieHus 3a1a4
Panmonaneublie urciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC TPOOH, IPOIECHTHI, 1
OECKOHEUHBIC IEPUOANIECKUE TPOOH
Panmonansusie ynciaa. OOBIKHOBEHHEIE U
5 JECATUYHBIE IPOOH, MPOLICHTHI, 1
OECKOHEYHBIE IEPUONICCKUE IPOOHU
6 [IpumeHnenue 1pobei 1 MPOIEHTOB /IS 1
pelleHUs TPUKIIATHBIX 3a/1a4
7 [Ipumenenue npobeit 1 TPOLEHTOB IS 1
pelieHus MPUKIAIHBIX 3a]1a4
8 JlelCTBUTEIBbHBIC YKCaa. PallnoHaIbHBIE 1 1
MppalMoHaIbHBIC YHCIIa
9 ApudmMeTndeckue ornepannm ¢ 1
e CTBUTEILHBIMH Y CIIAMH
10 Monynp A€MCTBUTEIBHOIO YACIIA U €T0 1

CBOICTBa




11

[TpubnmxEHHBIC BEIUMCICHUS, TIPAaBUIIa
OKpYIJIEHHUS, IPUKUJKA U OLIEHKA
pe3yabpTara BEIYUCICHUN

12

OCHOBHBIE METO/IbI PEILICHHS LIEJIBIX U
JIPOOHO-PAIOHANFHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PELICHHUS IIEJIbIX U
JIPOOHO-PAIlOHANIEHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IBI PEIICHHS 1EIbIX U
JIPOOHO-PAIIOHANIFHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHorouseHbl OT OTHOM MEPEMEHHOM.
JlemeHne MHOTOYJIEHA HA MHOTOYJICH C
octatkoM. Teopema besy

16

MHuorowieHsl ¢ neabMu K03 G puimenTamu.
Teopema Buera

17

Pewenne cucteM TMHEHHBIX ypPaBHEHU I

18

Pemienne cucteM IMHEWHBIX YpaBHEHUH

19

Matpuna cucTeMsl INHEMHBIX YPAaBHCHUM.
Onpenenuresib MaTPUIIBI 2X2, €T0
Tr€OMETPUYECKHUM CMBICIT ¥ CBOMCTBA;
BBIYMCIICHHE €TI0 3HAUYEHUS

20

Onpenenuresb MaTPULBI 2X2, €T0
reOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUKCIIEHHE €70 3HAYECHHUS

21

[IpuMeHneHue onpenenuTens A peIeHus
CHUCTEMBI JINHEMHBIX YPaBHECHU




22

Pemenne npukiiagHbix 3a1a4 ¢ HIOMOUIBIO
CHUCTEMBI JINHENHBIX YPABHEHU M

23

Pemenne nmpukaagHbIX 3a/1a49 ¢ TOMOIIIBIO
CHUCTEMBI INHEHHBIX YPABHEHU I

24

KontponsHas pabora: "PannonansHbie
ypaBHEHUS U HEpaBeHCTBA. CHCTEMBI
JUHEWHBIX ypaBHEHUI"

25

OyHK1IHS, CIIOCOOBI 3a/1aHUs PYHKIIUH.
B3aumno oOparusie pynkuun. Komnosunus

byHKIIHHA

26

I'paduk pyHKIIMU. DIeMeHTapHbIE
npeodpa3oBanus rpauKoOB QYHKITUI

27

OO6macTh oInpeneNieHUs © MHOKECTBO
3HaYeHu QyHkuuu. Hymu hyHKImm.
[TpoMexyTku 3HAK TOCTOSTHCTBA

28

UYétHble 1 HEYETHBIE PYHKIIMH.
[epuonnueckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKITUH

29

MakcuMyMBl 1 MUHUMYMBI (QyHKITUH.
HawnGonpiee 1 HanMeHbIIee 3HaYEHUE
(GYHKIIMY HAa IPOMEXKYTKE

30

Jlunelinas, KBagpaTUuuHas U JpoOHO-
JAUHEeWHas QyHKIUH

31

DneMeHTapHOe UCCIIeIOBAaHUE U
MOCTPOCHHE TPaUKOB ITUX (HYHKIIHI

32

DneMeHTapHOEe UCCIIeIOBAaHUE U
nocTpoeHue rpaduKoB 3THX QyHKIIHHA

33

Crenensb ¢ LIeNIbIM MOKa3aTeieM. bunoMm




Hrerorona

CremneHs ¢ LIEJBIM ITOKa3aTeneM. buaom

34 HeroTona
CreneHHast QyHKIIMS C HATYpaIbHBIM U

35 1eJIbpIM TIoKasareneM. E€ cBoiicTBa u
rpaduk

36 KonTponbnas pabora: "Crenennas
¢dbynkuus. E€ cBoiicta u rpaduk"

37 ApudmeTndeckuil KOpeHb HaTypaJIbHOM
CTENEHH U €r0 CBOKCTBA

38 Apudmerndeckuii KOpeHb HATYpaJIbHOM
CTENEHU U €T0 CBOKCTBA

39 [TpeobpazoBaHus YHCIOBBIX BBIPAKEHUM,
COZIepXKaUMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCITOBBIX BBHIPAKCHHUIA,
COJZIEpIKaIMX CTENEHU U KOPHU

a1 [IpeoOpazoBaHus YHCIOBBIX BBIPAKCHHM,
COZIepKAUWX CTENEHU U KOPHU
HNppannonanbHbie ypaBHEHUsSI. OCHOBHBIE

42 METO/Ibl PEIICHUSI UPPALIMOHAIBHBIX
YpaBHEHHI
HppaunonansHeie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIICHUS UPPALIMOHATBHBIX
YpaBHEHHI
HppannonanbHbie ypaBHeHUsI. OCHOBHBIE

44 METO/bl pELICHUSI UPPALIMOHATIBHBIX
YpaBHEHHI

45 PaBHOCHIIBHBIE TTEpEXObI B PEHICHUH




UppalOHATIbHbIX YPaBHEHU I

PaBHOCUIIBHEIE NepexXoabl B pCICHUN

46 MppalOHAJIbHBIX YPABHEHUN

47 PaBHOCHIIBHBIE IEPEXOABI B PEIICHUN
UpPALMOHAIBHBIX YPABHEHU N

48 PaBHOCUIIBHBIE IEPEXOABI B PELLIEHUN
UPpalMOHAIbHBIX YPABHEHUU
CaoiicTBa 1 rpaduk KOpHS N-0i CTENEeHH

49 KakK (yHKIIUA OOpAaTHOM CTETICHU C
HaTypaJbHBIM IOKa3aTeIeM
CgoiicTBa 1 rpaduk KOpHS N-0i CTENEHH

50 Kak (pyHKIIMHU OOpaTHOM CTETICHU C
HaTypaJIbHBIM I1I0KA3aTEeNeM
KonTponbhas padora: "CpoiicTBa u rpaduk

ol KOpHs N-01 cTenenu. MppanuoHansHble
ypaBHeHuUs"

59 CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEJIEM U
e€ cBOMCTBa

53 CreneHb ¢ pallMOHAJIBHBIM [TOKA3aTEIIEM U
€€ CBOMCTBa

54 CreneHb ¢ palluOHAJIBHBIM [TOKa3aTeNIEM U
e€ cBOMCTBa

55 [MoxazarenpHas QpyHKIIKS, €€ CBOWCTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKIIUN 1715
pELICHUs ypaBHEHUI

57 Hcnonp3oBanue rpaduka GyHKIUN IS

peleHus] ypaBHEHU N




Iloka3zatenabHbIe YpaBHCHUS. OcHOBHBIE

58 METO/Ibl PEIICHUS TTOKa3aTEIbHBIX 1
YpaBHEHHI
[TokazarenbHble ypaBHEHHUSI. OCHOBHBIE

59 METO/Ibl PEIICHHsI TIOKa3aTeIbHBIX 1
YpaBHEHHI
[ToxazarenpHble ypaBHeHUs. OCHOBHBIE

60 METO/IbI PEIICHHS MTOKa3aTeNbHbIX 1
YpaBHEHHI

61 KonTponbHnas pabora: "[lokazarensHas 1
¢ynkuus. [TokazarenbHble ypaBHEHUS"

62 Jlorapugwm uncna. Coiictsa jgorapugpma 1

63 Jlorapudm uucna. CoricTBa jgorapupma 1

64 Jlorapudm uucna. CoricTBa jgorapupma 1

65 JlecsTu4HbBIE U HATypaJIbHbIE JIOTaPUPMBI 1

66 JlecsTUuHbIE U HATypaJIbHBIE JIOTapU(PMBbI 1

67 [IpeoOpa3oBaHue BhIpAXKEHUMN, COIEPIKAIIMX 1
JorapudmsI

68 [IpeoGpazoBanue BRIpAKEHUH, COAEPIKAIIMX 1
J0rapupMBbI

69 [IpeoOpa3oBaHue BRIpAKEHUI, COIEPIKAIIX 1
Jorapu@msl

20 Jlorapudpmuueckas pyHKIus, €€ CBONCTBA U 1
rpadux

71 Jlorapupmudeckas QyHKIHs, €€ CBOMCTBA U 1
rpadpuk

79 HcnonwszoBanue rpaduka GyHKIUU 115 1

peleHus] ypaBHEHU N




Hcnonb3oBanue rpaduxa GyHKIHUU VIS

73 peleHus] ypaBHEHU N
Jlorapudmuueckue ypaBHeHust. OCHOBHBIE

74 METO/IbI PEIICHUS JIOTApUPMUUECKUX
YpaBHEHU I
Jlorapudmuyeckue ypaBaeHus1. OCHOBHBIC

75 METO/IbI PEIICHUS JIOTapHU(PMHUIESCKUX
YpaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/bI pelIeHUs JTorapuPMUIECKUX
YpaBHEHU I

77 PaBHOCUIIBHBIE IEPEXOABI B PELIEHUN
Jorapu(pMUYECKUX ypaBHEHU N

79 PaBHOCUIIBHBIE TIEPEXOABI B PELICHUN
norapuMUIECKUX ypaBHEHUN

79 KonTponbnas padora: "Jlorapupmuueckas
dbyukuus. Jlorapudmuyeckue ypaBHeHUs"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHTEHC
YHCJIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCJIOBOTO apryMeHTa
Tpuronomerpuueckast OKpyHOCTb,

84 OIIpE/IENIEHNE TPUTOHOMETPUUECKUX

(GYHKLUI YMCIIOBOTO apryMeHTa




Tpuronomerpudeckas OKpyHOCTb,

85 OIIPEJCIIEHNE TPUTOHOMETPUIECKUX 1
(GYHKIIMI YMCIIOBOTO apryMeHTa

86 OCHOBHBIC TPUTOHOMETPHUIECKHUE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPHUUYECKUE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKUE POPMYIIBI 1

89 OcCHOBHBIE TPUTOHOMETPHUECKHE POPMYIIbI 1

90 [IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX 1
BBIPKECHU I

o1 [IpeoOpa3oBaHuEe TPUTOHOMETPUUECKUX 1
BBIpAYKEHU I

92 [IpeoGpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAYKEHU I

93 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPKECHU I

94 Pemenne TpuroHoMeTpuueCcKuX ypaBHEHUI 1

95 Pemienne TpuroHOMETpUYECKUX YPAaBHCHHU I 1

96 Pemienne TpuroHOMETpUYECKUX YPAaBHCHHU I 1

97 Pemienne TpUroHOMETPUYECKUX YpAaBHEHU N 1

98 Pemenrie TpUTOHOMETPHUYECKUX ypaBHEHU I 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

100 Pemenrie TpUTrOHOMETPHUYECKHUX ypaBHEHUH 1
KonTponbnas pabora:

101 "TpUroHOMETPUUECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE ypaBHEHUS"

102 [TocnenoBaTebHOCTH, CIIOCOOBI 3aJaHUS 1

[IOCJIEN0OBATENBLHOCTEN. MeTo




MaTeMaTH4YeCKOMH 1505014900505

MOHOTOHHBIE U OIrpaHUYCHHBIC

103 TocJIeIoBaTeNIbHOCTH. McTopus aHamm3a
0ECKOHEUYHO MaJTBIX

104 ApudmeTrndeckas mporpeccus

105 I'eomerpuueckas nporpeccust

106 Beckoneuno yobIBarommas reoMeTpuueckas
nporpeccus

107 CymMMma 6eckOoHEUHO YObIBaOILEH
TEOMETPUYECKOU IPOrPECCUN

108 JIMHEHBI U YKCTIOHEHIIUAJIBHBINA POCT.
Yucino e. DopMyina CI0KHBIX TPOIIEHTOB

109 JIuHEeWHBI 1 YKCTIOHEHITUAIbHBINA POCT.
Yucio e. DopMyna CI0KHBIX TPOIIEHTOB

110 Hcnonb3oBaHne nporpeccuu i perieHus
peanbHBIX 33]1a4 NPUKIIAJHOTO XapaKTepa

11 KonrponsHnas pabora:
"[TocnenoBaTebHOCTH U Tporpeccun”

112 HenpepwiBHBIE PYHKITUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TPahUKOB
byHKITI]

114 CaoiicTBa GyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa QyHKIIMI HEPEPHIBHBIX HA
OTpe3Ke

116 Meto MHTEpBAJIOB ISl pELICHUs

HCPaBCHCTB




MeTton HHTCPBAJIOB JI pCIHICHU A

117
HEPABEHCTB

118 Meto MHTEpBAJIOB Ui peLIeHUs
HEPaBEHCTB

119 IIpuMeHeHue CBOMCTB HENPEPBIBHBIX
(GYHKIUHT U1 peleHus 3a1au

120 [TpumeHeHue CBOWCTB HEMPEPHIBHBIX
byHKIMH U peteHus 3aaa4

121 [lepBast u BTOpas npon3BOAHbIE PYHKLIUU

122 OnpeneneHHf:, reOMETPUYECKUI CMBICT
IIPOU3BOJHON

123 Onpenenenne, GU3NIECKUN CMBICTT
MPOU3BOAHOMN

124 VYpaBHeHHE KacaTelbHOH K rpaduKy
byHKITIT

195 VYpaBHeHUE KacaTelbHOH K rpaduky
byHKIIIN

126 [Tpou3BoaHbBIE dJIeMEHTAPHBIX QYHKITAM

127 [Tpou3BoaHBIE dIIeMEHTAPHBIX QYHKITAHA

128 [IpousBogHas cymMmMBl, IPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3ULIUU QYHKIIUN

129 [IpousBoaHast CyMMBI, TPOU3BEICHUS,
YaCTHOTO U KOMIO3UIUU QYHKITUI

130 [IpousBogHas cymMMBbl, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3ULIUU QYHKIIUH

131 Koutponbnas padora: "[IpouzBognas"

132 [ToBTOpEHME, 0000ITIEHNE, CUCTeMAaTU3AIUS




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, o0o0ImEeHNne, cucTeMaTH3aus 1
3HaHui: "OyHKIIUH"
134 HroroBast KoHTpoJbHasI paboTa 1
135 Hrorosas xoHTposibHas paboTa
136 HOBTOE)eHI/Ie, 000011IeHNe, cucTeMaTH3aIus 1
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Kontpoabubie
Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
u3yueHusl

JJIeKTPOHHbIE
nu@poBbIe
oOpa3zoBaTeJibHbIE

pecypenl

[IpuMeHeHne npon3BOAHON K
UCCIIeZIOBaHUIO (PYHKIIMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI

[IpuMeHnenne npon3BOAHON K
HCCIIeIOBAaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

[IpuMeHneHne npou3BOAHON K
UCCIIeZIOBaHUIO (PYHKIIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHneHne npon3BOAHON K
HccleIoOBaHUI0 (YHKIIMHM Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

[IpuMeHneHne Tpou3BOAHON K
HcclieOBaHUIO0 (DYHKIIMH Ha
MOHOTOHHOCTH U SKCTPEMYMBI

[IpuMeHneHne npon3BOAHON K
uccleIoBaHuI0 (YHKIIMHM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

HaxoxnaeHnue HaMOOJIBIIETO H

HAaMMEHBIIETO 3HAYEHU S HETPEPHIBHOM

(GyHKIIMY HA OTpe3Ke

Haxoxnenue HanOoJIbILIETO U




HaUMEHbBILEr0 3HaYCHU s HETIPEPhIBHOM
(YHKIIMU Ha OTpe3Ke

Haxoxnenane HanOoJIBIIETrO 1
HaWMEHBIIETO 3HAYCHU S HEPEPHIBHOM
(yHKIMK HAa OTpE3Ke

10

HaxoxneHvue HanOoJIbILIETO U
HAWMEHBIIET0 3HAYCHHUS HEPEPHIBHOM
(YHKIIMK HAa OTpE3Ke

11

Haxoxnenne HanOoJIbIEro U
HaWMEHBINETO 3HAYCHHUSI HEIIPEPHIBHOMN
(YHKIIMM Ha OTpe3Ke

12

HaxoxneHue HanOoJIbILIErO U
HAaWMEHBIIETO 3HAYCHHUS HEIPEPHIBHON
(GYHKIIMHY Ha OTpE3Ke

13

[IpumeHnenue npon3BOAHON ISt
HaXO0XJICHUS HAWIYUIIETO PEIICHUS B
MPUKIIAIHBIX 3a]ja4ax

14

[Ipumenenue nporu3BOAHON ISt
HaXOKJICHUS HAUJIY4IIero pelieHus B
MPUKJIATHBIX 3a/1a49aX

15

[IpuMeneHne npon3BOAHON s
OIIpENIETICHUS] CKOPOCTHU U YCKOPEHUS
npoiiecca, 3alaHHOro (GopMyIon Hiu
rpadukom

16

[TpumeHeHue npou3BOAHOMN ISt
OTpeeNICHUsI CKOPOCTH U YCKOPECHUS
npolecca, 3aIaHHOTo (GopMyIIoi umu
rpadpuKomM




17

Komno3uuus pyHkuuit

18 Kommnozunus ¢pyHkiui

19 Kommnosumwmst pyHKInH

20 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAUHATHOM IJIOCKOCTH

21 ["'eomeTpuyeckue oOpa3bl ypaBHEHH Ha
KOOP/AMHATHOM MJIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GYHKIMHI ¢ TOMOIIBIO TPOU3BOJHON"

93 [lepBooOpa3Hasi, OCHOBHOE CBOWCTBO
IEPBOOOPA3HBIX

24 [lepBoOOpa3HbIe AIEMEHTAPHBIX PYHKITHHA.
[TpaBuiia HaxoX/A€HUs IEPBOOOPA3HBIX

o5 [TepBooOpazHbie dIeMEHTAPHBIX PYHKITHAM.
[paBuina HaXOKACHUS IEPBOOOPAZHBIX

26 Hurerpain. I'eomeTpudeckuil CMbICI
UHTErpaga

97 Berunciienue onpenenéHHOro MHTErpaia
o ¢popmyne HeroTona-JleliOaua

28 Berancnenue onpenenéHHOro HHTerpana
no ¢popmyne HetoTona-JleitOnuma

29 [IpuMeHeHue UHTErpana JUIsk HaX0XKJICHUS
TTOIIAICH TIIIOCKUX (PUTYD

30 [IpuMeHeHne MHTETpasa A1 HaXOXKACHUS
00BbEMOB reOMETPUUYECKUX Tell

31 [Ipumeps! permennii qudQepeHuanbHbIX

ypaBHEHH I




[Ipumeps! perennii quddepeHuanbHbIX

32 .
ypaBHEHU I
MartemaTn4eckoe MOJEITUPOBAHHUE

33 peaTbHBIX MPOIIECCOB C TTOMOIIIBIO
Qg depeHuanbHbIX ypaBHEHUH

34 Koutponbnas padota: "[lepsooOpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIHH, UX
CBOMCTBa U rpaduku

36 TpuroHomeTpudeckue GyHKIINH, UX
CBOWCTBa U rpaduku

37 TpuroHnomerpudeckue GyHKIIHH, UX
CBOMCTBa U rpaduku

38 Tpuronomerpudeckue GyHKINH, UX
CBOMCTBa U rpaduku

39 Tpuronomerpudeckue GyHKIHH, UX
CBOMCTBaA U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YPaBHEHHH C TTIOMOIIIHIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

41 ypaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

42 YPaBHEHHH C TTIOMOIIIHIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 Ot10op KOpHEH TPUTOHOMETPUUECKHIX

ypaBHEHUH C TOMOIIBIO




TpHFOHOMeTpI/I‘lCCKOﬁ OKPY)XHOCTHU

Pemrenue TPUTOHOMETPUICCKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpHUECKUX
HEPaBEHCTB

46 Pemienre TpUroHOMETPHUECKUX
HEPaBEHCTB

47 Pemienrie TpUroHOMeTpUUECKUX
HEPaBEHCTB
KontponsHnas pabora: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKITHI.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PELLICHUS
IIOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/BI PEIICHUS
IIOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIC METO/IbI PEILICHUS
II0Ka3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PELLIEHUS
MOKa3aTeJIbHBIX HEPAaBEHCTB

53 OCHOBHBIE METO/IBI PEILICHUS
J0rapu(pMUUYECKHX HEPAaBEHCTB

54 OCHOBHBIE METO/BI PEILICHUS
norapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELLICHUS
JorapuMUIECKUX HEPABEHCTB

56 OCHOBHBIEC METO/BI PEILICHUS

Jorapu(MUUYECKUX HEPABEHCTB




OcHOBHBIC MCTOJbI pCHICHU A

> UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHUS
UppaloOHaIbHBIX HEPABEHCTB
59 OCHOBHBIC METO/IBI PEILICHUS
UppaIoHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IBI PEILICHUS
UppaloHaIbHbIX HEPABEHCTB
61 I'padmyeckme MeToIbI pemeHUS
HppalOHAJIbHBIX YPAaBHEHUN
62 I'pamyeckue MeTo bl peneHUs
UppPALMOHAIBHBIX YPABHEHU N
63 I'padmueckrie METOIbI peIICHUS
IIOKa3aTeJIbHBIX YpaBHEHUH
64 I'padmyeckme MeToIbI peHcHUS
IIOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduyeckure MeTo1bI peHICHUS
J0rapu(pMU4ECKNX ypaBHEHH
66 I'padmuecknie METOIbI peIICHUS
J0rapu(pMUIECKHX HEPAaBCHCTB
67 I'padmyeckue MeToIBI peLeHUS
J0rapu(pMUUYECKHX HEPAaBEHCTB
I'pamyeckue MeTo1bl peHeHUs
68 MOKA3aTEeNBbHBIX U JIOTapU(PMHUECKUX
YpaBHEHHI
I'paduaeckue MeTOIBI peneHUS
69 NOKa3aTeJIbHBIX U JIOTapu(PMUYECKUX

ypaBHEHUI




70

I'paduueckue MmeToabI peieHUS
MOKa3aTeNbHbIX U JOTapu(PMUIECKUX
HEPaBEHCTB

71

['paduueckue MeToab! pereHus
NOKa3aTeJIbHBIX U JIoTapu(PMUYECKUX
HEPaBEHCTB

72

KontponbHas padora: "HpparmonaibHeie,
MOKa3aTelbHbIe U JJorapudmudeckue
HepaBeHCTBa"

73

KommnnekcHble uncna. Anredpanueckas u
TpUTrOHOMeETpuYeckas GopMbl 3anucu
KOMILUIEKCHOTO UM CIIa

74

KommuiekcHble uncna. Airedpanyeckas u
TPUTOHOMETpUYECKast GOPMBI 3aMTUCH
KOMIIJIEKCHOT'O UHciia

75

ApudmeTrndeckue orneparuu ¢
KOMIIJIEKCHBIMU YHCIIaMU

76

Apudmernyeckue onepanuu ¢
KOMILJICKCHBIMH YHCIIaMHU

77

N300pakeHre KOMITJIEKCHBIX YnCce Ha
KOOPAWHATHOM IIIOCKOCTH

78

N3o0paskeHne KOMIJIEKCHBIX YMCelT Ha
KOOPIMHATHOM MIIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YK CJIa

80

®opmyna Myaspa. Kopau n-oii ctenenu
U3 KOMIUIEKCHOTO YU CIa

81

HpI/IMeHeHI/Ie KOMINJICKCHBIX YU CCII AJIA




PpCHICHHU A (I)I/I3I/ILICCKI/IXI/I rCOMCTPUICCKUX
3aaa4

KonTponsnas padora: "KommnekcHbie

82 "
qucia

83 HatypanbeHble u nenble yncia

84 HatypanbeHble u nenble yncna

85 [IprMeHeHue Npu3HaKoB JeTUMOCTH
LEJIBIX YUCEel

86 [IpuMeHeHne MPU3HAKOB AETUMOCTH
IEJIBIX YUCEel

87 [IpuMeHeHne NPU3HAKOB AETUMOCTH
nensix yncena: HOJl u HOK

88 [IpumeHeHne NpU3HAKOB IEIUMOCTH
nensix urcen: HO u HOK

89 [IpuMeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOJIYITIO

90 [IpuMeHeHue NpU3HaKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOJIYIIIO
[IpumeHeHne NpU3HaKOB IEIUMOCTH

91 IEJIBIX YUCeIT: anroput™ EBkimaa as
peIeHns 3a/1a4 B I[EJIBIX YUCIIaX

92 KonTponsnas padora: "Teopus nenbix
qucen”
CucreMa 1 COBOKYITHOCTh YpaBHEHHH.

93 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS

94 CucreMa ¥ COBOKYITHOCTb YPaBHEHUH.

PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-




CIICACTBUA

95 OCHOBHBIE METO/IbI PELICHHS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUI

OCHOBHBIEC METO/IBI PEIICHUS] CHCTEM U
96 COBOKYITHOCTEH MppaIioHaTbHbBIX
YpaBHEHHI

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHHI

OCHOBHBIE METOJIBI PEIICHUS CHCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHUM

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUUECKUX
YpaBHEHHI

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
100 COBOKYIHOCTEH JIorapu(pMHUECKUX
YpaBHEHUI

[IpuMeHeHnE CUCTEM K PEILICHUIO
MaTeMaTHYeCKUX 3aJiad 1 3a/1a4 U3

101 pa3IuYHbIX 00JaCTEN HayKU U peasIbHON
KU3HU, HTHTEPIIPETALUs OTy4EeHHBIX
pEe3yNbTaToB

[TpuMmeHeHue CUCTEM K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 1 3a/1a4 U3

102 Pa3JIMYHBIX 00JIACTEH HAYKH U pealbHON
JKU3HU, UHTCpHOpPECTALUSA ITOJTYYCHHBIX
pe3ynbTaToB




HpI/IMeHeHI/IC HCPABCHCTB K PCHICHUIO
MaTCMaTHYCCKUX3aaad U 3a1a4 U3

103 pa3IMuHBIX 00JacTell HAYKH U peabHOM
KU3HH, HTHTEPIIPETAUs OTyIeHHBIX
pe3yabTaToB
Kontponbnas padora: "CucreMsl

104 paIMoHANbHBIX, UPPALMOHATBHBIX
MOKAa3aTeNbHbIX U JOrapu(PpMUIECKUX
ypaBHEeHUI"

105 PaunonansHble ypaBHEHUS C TapaMeTpaMHu

106 ParnmonanbHble HEPABEHCTBA C
napaMeTpamu

107 PanimonanpHBIC CUCTEMBI C TApaMETPaMHU

108 HppanmonaibHble ypaBHEHHUS,
HEPaBEHCTBA C ITapaMeTpaMu

109 HppanroHanbHbIe CHCTEMBI C
napameTpaMu

110 Iloka3zaTenpHbIC ypaBHEHUs, HEPABEHCTBA C
napameTpaMu

111 [TokazaTenpHbIE CUCTEMBI C TApaMETPaMU

112 Jlorapudmuyeckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckre CUCTEMBI C
napaMmeTpamu

114 Tpuronomerpuieckue ypaBHEHHUsI C
napameTpamu

115 TpuronoMmerpuuecKkrue HepaBEHCTBA C

napameTpamu




116

TpuroHomeTpu4ecKue CUCTEMBI €
napaMeTpamu

117

ITocTtpoenue u nccaeaoBaHue
MaTeMaTUYECKUX MOJIENIEH peaIbHbIX
CUTYaLlU} C IOMOLIBIO YPAaBHEHHUM C
napameTpaMu

118

[TocTpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJIeNIel peabHbIX
CUTYallUli C TOMOIIbIO CHUCTEM YPaBHEHH
C mapameTpamMu

119

[TocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJIeIel peaTbHbIX
CUTYaIlUi C TOMOIIbIO CHCTEM YPaBHEHHI
C mapaMeTpaMu

120

KonTponbnas pabora: "3anaun c
napameTpamu”

121

[ToBrOpenue, 060061IeHNHE,
cucTeMaTrusanus 3HaHui: "YpaBHeHus"

122

[ToBTOpEeHmE, 00600ITICHNE,
cucTeMaTu3anus 3HaHui: "YpaBHenus"

123

[MoBTrOpenue, 0600mEeHME,
cucTeMaTru3aius 3HaHui: "YpaBHeHUS.
Cucrems! ypaBHeHUH"

124

[ToBropenue, 06001CHNHE,

n

cucteMaTtusanus 3Hanuil: "HepaBeHcTBa

125

[ToBTOpEHue, 00600ITICHNE,

cucreMarusanus 3Hanuii: "HepaBeHncraa'

126

[ToBropenue, 0600mECHNME,




cucremarusanus sHanui: "HepaBencrsa"

[ToBropenue, 06001IeHNE,

127 cucreMatusanus 3Hanuil: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBropenue, 0600IECHNE,

128 cucreMarusanus 3Hanui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHwue, 0600IICHKE,

129 cucremarusanus 3Hanuii: "[IponsBogHas u 1
€€ npuMeHenue"
[ToBrOpenue, 0600IECHNHE,

130 cUcTeMaTu3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpEHME, 0000ITIEHNUE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

132 [ToBTOpenwue, o6o0IICHKE, 1
cucremaTusanus 3HaHu: "OyHkunn"

133 [ToBrOpenue, 0600IECHNE, 1
cucteMaTu3anus 3Hanuil: "Oyukuun"

134 HtoroBas koHTposbHAs paboTa

135 Hrorosas xoHTpoJibHas paboTa

136 [ToBrOpenue, 06001IeHNHE, 1
CHCTEMAaTHU3allis 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOI'PAMME







YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJ/IbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIA YYEHUKA

METOIUYECKHUE MATEPHUAJIbI JIA YYUTEJIA

HUPPOBBLIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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