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HOACHUTEJIBHAS 3AIIMCKA

VYueOHblil kKype «Anredpa U Hayajda MaTeMaTHYECKOrO aHAIU3a SIBISETCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MpOTpaMMme cpeaHero oodiiero odpa3oBaHus,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00€CIIeUnBAET UHCTPYMEHTAIBHYIO 0a3y JJis
M3YUYEHUsSI BCEX ECTECTBEHHO-HAy4YHBIX KYpCOB, a C JPYroil CTOpPOHHI,
dbopMupyeT JIOTMYecKoe U aOCTPAKTHOE MBIIIJIEHHE O0y4YaroIIuXCcsi Ha YPOBHE,
HEOOXOJUMOM JIJIsi OCBOEHUS HWH(POpMATHKH, OOIIECTBO3ZHAHUS, HCTOPUH,
CJIOBECHOCTH M JPYrUX JucHMIUIMH. B pamMkax paHHOTO ydeOHOro Kypca
oOydJaromuecs: OBJIaJICBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOM HayKH,
KoTopast GOpMYyJIUPYET CBOU JOCTHXKEHHUS B MaTeMaTHUeCKOM dopme.

VYu4eOHbIi Kypc anreOpsl ¥ Hayal MaTeMaTHYeCKOTO aHaIn3a 3aKjia/IbiBacT
OCHOBY Il YCHEIIHOTO OBJAaJCHUS 3aKOHaMH (U3UKH, XUMHUH, OUOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJCHIIMM PAa3BUTHS SKOHOMHKH M OOIIECTBEHHOM
KU3HHM, TIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U
KOMITHIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO MCIOJb30BaTh WX ISl JAJIbHEHIIIETO
oOpa3oBaHuss W B TIOBCEAHEBHOW KU3HH. B TO e BpeMs OBIajcHUC
aOCTpaKTHBIMU ¥  JIOTUYECKH CTPOTUMHU KOHCTPYKIMSIMHU anredpel U
MaTEMAaTUYECKOTO aHallu3a pa3BUBAET YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTb, IOKA3bIBATh YTBEPHKACHUS C TIOMOIIBIO MUHIYKIIUU
U paccyXaaThb IeAyKTHUBHO, HCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIHIO,
abcTparupoBaHve M aHaJIOTHIO, (OPMHUPYET KPEaTUBHOE W KPUTHUUYECKOE
MBIIIJICHUE.

B xone m3ydenust yueOHOro kypca «Anredpa v Hayaia MaTeMaTUYeCcKOTO
aHanM3ay» oOydYaronIrecs Moay4yatoT HOBBIA OMBIT PEIICHUS MPUKIAIHBIX 3aad,
CaMOCTOSITEJILHOTO ~ TOCTPOCHMSI ~MAaTeMAaTHUYECKUX  MOJIeNIeH  peajbHBIX
CUTYallUii, MTHTEPIIPETAIIMU TTOTYUYEHHBIX PEIICHU, 3HAKOMSTCS C TMIPUMEPAMHU
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEH B TPUPOJAE, HAYKE U HUCKYCCTBE, C
BBIAIOIIMMUCS MAaTEMATHIECKUMHU OTKPBITHSIMU M MX aBTOPAMH.

VY4eOHblit Kypc 001a/1aeT 3HAYUTEIBHBIM BOCTIUTATEIbHBIM MTOTEHITUATIOM,
KOTOpBIN peanu3yeTcss Kak dYepe3 Y4YeOHbI wmaTepual, CIoCOOCTBYIOIINN
dbopMHUPOBaHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U 4yepe3 crnenupuky ydeOHOn
JESTENBHOCTH, TPEOYIOMEeH NPOJOIKUTEIHPHOW KOHIICHTPAIIMN BHUMAHWS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a MOJYyYECHHbIN
pe3yibTar.

B ocHoBe metommkm oOydeHwsi anreOpe W HadajgaM MaTeMaTHYeCKOTrO
aHaJIH3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYEHUS.



B crpykrype yueOHOro kypca «Aisredpa M Hayajla MaTeMaTUYeCKOTO
aHaJgu3a» BBIJEJICHBI CIEAYIOUME COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna wu BbruucieHus», «DyHknuu u rpadukun», «YpaBHEHUS U
HepaBeHCTBay», «Hauana MaremaTdyeckoro aHanuza», «MHOXKECTBa U JIOTHKaY.
Bce ocHOBHBIE colepKaTeIbHO-METOJUYECKHE JIMHUU U3Y4aloTcs Ha
MPOTSHKEHUU JIBYX JIeT 00y4YeHMsI Ha YPOBHE CpeHero olIiiero oopa3oBaHus,
€CTECTBEHHO JOTMOJHSS APYT Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMu
u pasnenamu. J[aHHBIM y4eOHBIN KypcC SBISETCS HMHTETPATUBHBIM, MOCKOIBKY
o0beUHIET B cebe cojepkaHue HECKOJIBKUX MaTeMaTUYeCKUX IUCIUILUIVH,
TaKUX Kak airebpa, TPUTOHOMETpPHS, MAaTeMaTUYECKUM aHaau3, Teopus
MHOXECTB, MaTeMaruueckas Joruka u japyrue. Ilo wmepe Toro kak
oOyyJaroluecs: OBJIaJIEBAlOT BCE Oojiee MMUPOKUM MAaTEMAaTHUECKUM alapaToM,
y HUX TMOCIEI0BATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTHYECKYyI0 MOJENIb  PEIbHOW  CHUTyallud, TNPUMEHATh 3HAHUS,
MOJIYYEHHBIE TP M3YyUYCHHH y4eOHOTro Kypca, JUIsl PEIICHUS CaMOCTOATEIbHO
chopMyJIMPOBAaHHOW MaTEeMaTHYECKOW 3aJaud, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

CopepxxarenpbHo-MeToAMYeCcKass JUHUS  «Yucma W BBIYMCICHUS
3aBepiaeT (OpPMUPOBAHHWE HABBIKOB MCIIOJIB30BAHMS JEUCTBUTENBHBIX YUCEN,
KOTOpO€ OBLIO HayaTO Ha YPOBHE OCHOBHOTO 00miero oopazosanus. Ha ypoBHe
cpenHero oOuiero oopasoBaHusi 0co00e BHUMAHHE yJeseTcss POpMUPOBAHUIO
HABBIKOB PAIlMOHAJIBHBIX BBIYHMCIICHUN, BKJIIOYAIONIUX B ce0s HCIOJIb30BaHUE
pa3nu4HbBIX (OpM 3alKCHU YUCIa, YMEHHE JeNaTh MPHUKUIKY, BBITOJIHATH
npuOIMKEHHBIE BBIUMCICHUS, OLIGHUBATh YHCIIOBBIC BBIpXEHHS, padOTaTh C
MATEMaTUYECKUMU KOHCTAaHTaAMHU. 3HAKOMble OOy4YaloImUMCS MHOXECTBA
HATypalbHBIX, LIEJbIX, PAIIMOHATBHBIX U IEUCTBUTEIBHBIX YHCEI JAOMOIHIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHCelI. B KaxaoM H3 3THUX MHOXECTB
paccMaTpHUBAIOTCA CBOWCTBEHHBIE €My CHEIU(pUYECKUE 3aJaud W OIepaluu:
JIEJIEHUE HAIleJIO, OINEpPUPOBAHUME OCTATKAaMH HA MHOXKECTBE LIEJbIX YHCEN,
0COOBIE CBOMCTBA PAIMOHANBHBIX U UPPANMOHATBHBIX YKCEN, apuhMETHIECKUE
omnepaluy, a TakKe W3BJICYEHUE KOpPHSA HATypajJbHOM CTENEHH Ha MHOKECTBE
KOMILUIEKCHBIX 4ucell. brarojaps mocieqoBaTeIbHOMY PACIIMPEHUIO Kpyra
UCIIOJIb3YEMbIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTSIMH MX HPUMEHEHUS JIs
pEeIICHHs] Pa3IUYHBIX 3a1ad  (QopMUPYETCS TPEICTaBIEHWE O €IUHCTBE
MaTeMaTUKU KaK HayKu U €€ POJIM B MOCTPOCHUU MOJENEH pealbHOro Mupa,
IMPOKO UCIOJIB3YIOTCSI 0000IIEHNE Y KOHKPETU3ALIUS.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHUU BCETO
0o0yueHHMs1 Ha YpOBHE CpPEIHEro oOIero oopa3oBaHUs, MOCKOJBKY B KaKJIOM



pazaene IIporpamMmbl mpeayCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3ajad. B
pe3yibTate O0O0y4aroluecss OBJAJACBAIOT PA3TUYHBIMM METOJIaMH  PEeIlCHUs
pallMOHATBHBIX, HPPAlMOHATBHBIX, TMOKa3aTeIbHBIX, JOrapuOMHUUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHCHUH, HEPABEHCTB U CHUCTEM, a Takxke 3ajad,
cojepkamux napaMmeTpbl. [lomydeHHBIE yMEHHUSI IIUPOKO HUCIONB3YIOTCS TMpHU
UCCEIOBaHUM (DPYHKIIMH C TOMOLIbIO MPOU3BOJHOM, TMpU  PEIICHUU
MPUKIAIHBIX 3a7a4 U 3a7a4 Ha HaXO0XJICHHWE HaWOOJIBIIMX W HAUMEHBIIHNX
3HaueHui QyHkiuu. JlaHHas conepxaTenbHas JIMHUS BKIIOYAET B ce0S TakKe
dbopmMupoBaHue yMEHUN BBITOJHATH Pacu€Thl 10 Gopmyrnam, mpeoOpa3oBaHuUs
pallMOHATBLHBIX, HUPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a
TaK)Ke BBIPAKECHUH, COJIEpKAITUX CTENEeHU U JiorapudMbl. biaromgapst uzydeHuto
anreOpanyeckoro  Marepuanga  MPOUCXOAUT  JajbHEWIee  pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOT'O MBIIIIEHUS O00ydaronuxcs, GOpMUPYIOTCS
HABBIKM JICIYKTUBHBIX PACCYXXIEHUM, pabOThl ¢ CHUMBOJIbHBIMHU (HOopMaMu,
NpeACTaBICHUS 3aKOHOMEPHOCTEM U 3aBUCHUMOCTEM B BHUJE pPaBEHCTB U
HepaBeHCTB. AnreOpa mpemiaraet dpQPeKTUBHbIE MHCTPYMEHTBI JIJISi PEIICHUS
MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33J1ay, HATJBSIIHO JEMOHCTPUPYET CBOU
BO3MOKHOCTHU KakK SI3bIKa HAYKHU.

CopepxxarenbHo-MeToandeckass JUHUS «DyHKIUU U TrpaduKu» TECHO
NEPeIIeTaeTCsl ¢ APYTUMHU JTUHUSMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMbICJIE 3aJa€T TOCJIEIOBATEIbHOCTh M3y4YeHUs wmartepuana. M3yuyeHue
CTENIEHHOW, TIOKa3aTeIbHON, JIOTapU(PMHUECKOH ¥ TPUTOHOMETPHYECKUX
GbyHKIMN, WX CBOMCTB W TpadUKOB, MCMOJb30BaHHWE (DYHKIUN ST pElICHUS
3a/1ay U3 JPYruxX y4eOHBIX MPEIMETOB U PEAbHOM KU3HHU TECHO CBA3AHO KaK C
MaTE€MAaTUYECKUM aHAJIU30M, TaK U C PELICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu
ATOM OOJBIIIOE BHUMAaHUE YAeseTcss (QOPMUPOBAHHIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCHMOCTH MEXKAY Ppa3IUYHBIMU BEJIMYMHAMH, HCCIEI0BAThH
MOJIy4eHHbBIE (DYHKITNH, CTPOUTH UX rpaduku. Matepuai 3Toi coaepKaTeIbHON
JUHUW HalEJeH Ha pPa3BUTHE YMEHUN W HABBIKOB, MO3BOJISIIOLIMX BBIPAXKATH
3aBUCUMOCTH MEXAYy BEIHMUYMHAMU B pa3IuyHON (opme: aHaTUTHIECKOM,
rpaduyeckoi W  CcIIOBeCHOM. Ero wu3ydeHue CmocoOCTBYeT pPa3BUTHIO
ANTOPUTMHUYECKOTO MBIIUICHHSI, CIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIINH,
HCMOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHas muHug «Hauana MmaTeMaTnueckoro aHajan3a MO3BOJISIET
CYILIECTBEHHO pACIIUPUTh KPYr KaK MaTEeMaTUYECKUX, TaK W MPUKIATHBIX
3a/1a4, JAOCTYINHBIX OOyYaroUMMCs, TaK KaK y HHUX MOSBISIETCS BO3MO>KHOCTb
CTpOUTHh TpadUKU CIOXKHBIX (QYHKIHMH, ONpeNensiTh WX HauOoJblIUe U
HAaWMEHbBIIINE 3HAYCHHUS], BRIUUCIATH IUIOMIAAU GUryp U 0ObEMBI TEJ, HAXOIUTh



CKOPOCTH M YCKOPEHHsI IPOLECCOB. JJaHHas coaepKaTenbHast TUHUSA OTKPBIBAET
HOBBICE BO3MOYKHOCTH TIOCTPOCHUS MATEMATHYECKUX MOJIENICH pealbHBIX
CUTYyallMil, TTO3BOJISICT HAXOJUTh HAWIYUIIEE PEHICHUE B NMPUKIAIHBIX, B TOM
YUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYecKoro  aHajau3a  CIOCOOCTBYET  pa3BUTHIO  aOCTPaKTHOTO,
(dhopMaTbHO-IOTMYECKOTO U KPEaTUBHOI'O MBIIUICHUS, (DOPMUPOBAHUIO YMEHUHN
pacrno3HaBaTh IMPOSIBIICHUS 3aKOHOB MAaTEMATUKHM B HAyKe, TEXHUKE W
uckycctBe. O0yyaronecs y3HaOT O BBIJAIOUIUXCS pe3ybTaTax, MOJTYyYEHHBIX
B XOJIC PAa3BUTHS MaTEMATHUKHU KaK HAyKH, U 00 UX aBTOpax.

CoaepxartenbHO-MeTOANYECKAsA TUHUSA «MHOXKECTBA U JIOTUKA» BKIIIOYAET
B ce0sl DJIEMEHThl TEOPUU MHOKECTB U MATEMAaTHUYECKOUW JIOTUKHU. TeOopeTHKO-
MHOKECTBEHHBIE TPEJACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIbHOMU
MaTeMaTHK{ M MpejiaraloT HanboJjiee YHUBEPCAIBHBIM S3BIK, O0BEIUHS IO
BCE pa3lielibl MaTeMaTUKU W €€ TPUIIOKEHHH, OHU CBA3BIBAIOT PpPAa3HbIC
MaTeMaTUYECKUE NUCHUILUIMHBI M UX TPUIIOKEHUS B enuHoe uenoe. [Tosromy
BOXHO JaTb  BO3MOXHOCTh  OOydYamoIIeMycCss TMOHHMMaTh  TEOPETUKO-
MHO>KE€CTBEHHBIN SA3bIK COBPEMEHHOW MAaTEMaTUKH M HCIOJb30BaTh €ro A
BBIPDAXKEHUSI CBOMX MbICHE. JIpyruM BaKHBIM NPHU3HAKOM MAaTEMAaTUKH Kak
HAayKd CJIeAyeT MPU3HATh CBOWCTBEHHYIO €W CTPOrocTh OOOCHOBAaHHMM U
CI€0OBaHUE  OMNpEAECIEHHBIM  MpaBWJIaM  IOCTPOCHUS  JTOKA3aTEIbCTB.
3HAKOMCTBO C AJIEMEHTAMH MaTEMaTHYECKOU JIOTMKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUST O0y4YaloImMUXCsa, TMO3BOJISIET WM CTPOUTh CBOM
pacCy>KJIEHUSI Ha OCHOBE JIOTHYECKUX TPpaBmi, (QOPMUPYET HABBIKH
KPUTHUYECKOTO MBIIICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayaima MaTeMaTHUYECKOTO aHAN3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMATHUYECKOTO MOJIEIMPOBAHUS, KOTOPHIE MPU3BAHBI
CrocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peallbHbIX
CUTyalllid, MCCIEOBAaHUS STUX MOJIENIEH C TOMOIIBIO ammapara aiareOpbl U
MAaTEMaTHYECKOr0 aHaIn3a, UHTEPIPETALNU MOJIYYEHHBIX PE3YyJIbTaTOB. Takue
3aJ]aHUsI BIUIETEHBl B KaXXIbIM M3 pPa3leliOB IPOIPAMMBI, IOCKOJIBKY BECh
Marepuall y4eOHOTO Kypca LIUPOKO HCHOJIb3YETCS I PEIICHUs MPUKIATHBIX
3amad. Ilpum pelieHMM peanbHBIX MPAKTUYECKUX 3a7ad  oOydaroniuecs
pa3BUBAIOT  HAOMIOJATEIbHOCTh, YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOIH30BaTh AHAIOTHIO, 0000MATh U KOHKPETH3UPOBATH
npobnemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCe U3YUYEHUS BCEX TEM yueOHOro Kypca «Anredpa
Y Ha4aJIa MaTEMaTUYECKOTO aHAIU3a.



Ha wu3yuenune yudeOHOro kypca «Anrebpa M Hayala MaTeMaTUYECKOTO
aHanmu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HEAEIO), B
11 xmacce — 136 yacoB (4 yaca B HEALIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia ¥ BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U IECATUYHBIC IPOOH, MPOLICHTHI,
OeckoHeuHble nepuoanyeckue Apoou. Ilpumenenue npodeil U MpOLEHTOB s
pellIeHUs] MPUKIAIHBIX 3aJlad M3 Pa3IMYHbIX OTpacieldl 3HAHUW M PEaTbHOU
KU3ZHU.

JlelicTBUTENIbHBIE 4YHCTA. PalMOHAIBHBIE W UPpPAlMOHAIbHBIE YHCIA.
ApudmeTndyeckue omnepanuu ¢ JEeWCTBUTEIBHBIMH  YHCIamMu. Moayib
JEUCTBUTENILHOTO 4YHUCIAa W €ro cBoicTBa. [IpuOnuxEHHbIE BBIYUCICHUS,
MpaBWJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1ensiM nokaszareneMm. bunom HerooTona. Hcenonb3oBaHue
noaxoasmien GOpMbI  3amMUMCH  JEUCTBUTENBHBIX YHUCEN JUIA  pelIeHUs
MPAKTUYECKUX 3a/1a4 U IPEJCTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOUM CTENEHU U €T0 CBOMCTBA.

CreneHp C palMOHAIBHBIM MOKa3aTelieM M €€ CBOICTBA, CTENEHb C
JNENCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudm umcna. CoiictBa norapudma. JlecsTuuHble W HaATypaibHBIC
Jorapudmel.

CuHyC, KOCHHYC, TAaHT'€HC, KOTAHT€HC YUCIJIOBOI'O aprymMeHTa. ApKCHHYC,
ApKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXACCTBEHHBbIE NpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHBb
ypaBHEeHUs. PaBHOCUIIbHBIE YpPABHEHUSI U ypaBHEHUA-ClIeICTBUS. HepaBeHCTBO,
pelIeHrne HEpaBeHCTRA.

OcCHOBHbBIE METO/IbI PEIICHUS LEIbIX U APOOHO-PALIMOHAIBHBIX YPAaBHEHUI
Y HEpPAaBEHCTB. MHOrO4YJIECHBI OT OJHOW NMEpEMEHHOM. JleeHrne MHOrowieHa Ha
MHOIOWIeH ¢ ocTtarkoM. Teopema be3y. MHoOrowiensl ¢  UEIbBIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpazoBaHys YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINX CTETICHU U KOPHHU.

WUppanuoHanbHble  ypaBHEHUSI. OcHOBHbIE ~ METOABI  pEUICHUSA
UppAIMOHAIBHBIX YPABHEHHI.

[TokazarenbHble ypaBHeHUSI. OCHOBHBIE METO/bI PEIICHUS MOKA3aTEIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTAPUPMBI.



Jlorapupmuyeckue  ypaBHeHuA.  OCHOBHBIE  METOJAbl  PELICHUS
Jorapu(pMUYECKUX YpaBHEHUI.

OcHoBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbIL. IIpeo6pazoBanue
TPUTOHOMETPUIECKUX BBIPAKCHUI. Pemmenne TPUTOHOMETPUIECKUX
YPaBHEHUM.

Pemenue cucrtem JMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBl JTUHEUMHBIX
ypaBHeHU. Omnpenenutens MaTpulbl 2X2, €ro TeOMETPUYECKHUUA CMBICI U
CBOWCTBA, BBIUMCICHHE €ro 3HAYCHHS, TNPUMEHEHHE ONPEACIUTENs s
pellleHus] CUCTEMBbl JIMHEHWHBIX YypaBHEHHH. PelieHue NpuKIaaHBIX 3a7ad C
MOMOINBIO CHCTEMbI JIMHEHHBIX ypaBHEHUWH. lcciaenoBaHue TOCTPOSHHOM
MOJIEJIH C TIOMOIIBIO MATPHI] M OTIPEICIIUTEICH.

[TocTpoeHne MaTeMaTHYECKUX MOJIENIEH pealbHOW CUTYallMHd C MOMOIIBIO
ypaBHEHUI 1 HepaBeHCTB. [IpuMeHEHNE ypaBHEHUH M HEPaBEHCTB K PEIICHHIO
MaTeMaTUYECKUX 3a/ad W 3334 U3 Pa3IMIHbIX 00JIACTeH HAyKH W peabHOU
KU3HU.

DYyHKIUHA U TPAaPUKHU

OyHKIMSA, crnocoObl 3ananus QyHKuu. B3auMHO oOpaTHble (YHKIHH.
Komnosunus dyukmuit. ['paduk dyaknuu. DinemeHTapHbIe TIpeoOpa3oBaHUs
rpaduKoB G yHKITUH.

OO6nactp onpenieNIeHUs] U MHOXKECTBO 3HaUeHU Qynkiuu. Hynu ¢dyHkumu.
[IpoMexxyTku  3HaKOMOCTOSHCTBA.  UETHble U HEYETHbIE  (PYHKIIMH.
[lepuonuueckue  QyHkiuu.  [IpoMekyTkM  MOHOTOHHOCTH  (YHKIIUH.
MakcumyMbl 1 MUHUMYMBI QyHKIuu. Haunbonbiliee 1 HauMeHbIlIee 3HAYCHUS
(GyHKIMHM Ha TTPOMEXKYTKE.

Jluneiinas, KBagpaTU4YHAs W JPOOHO-TMHEHHAS (PYHKIIMU. DJIEMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE UX TPaPUKOB.

CremnenHas GyHKIMS C HATYPAJIbHBIM U LIETBIM TIoka3ateneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS N-Oi CTENEHU Kak (QyHKIUH OOpaTHOM
CTETICHHU C HATYPaJIbHBIM MTOKA3aTeIIeM.

[lokazatenbHast u morapudmuueckas GyHKIIMHA, UX CBOMCTBA U TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUN TSl peICHUST YPAaBHEHUI.

Tpuronomerpuueckasi OKpYKHOCTb, OIpeIeJIeHHE TPUTOHOMETPUUYECKUX
(GYHKITUH 9HCIIOBOTO apTyMEHTA.

@DYHKIIMOHAIBHBIE 3aBUCUMOCTH B PEAJbHBIX MpOIEccax W SBICHUSIX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauajia MaTeMaTH4eCKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IOCJIEIOBATSIBHOCTEH. MeToxq
MaTeMaTHIECKOM WHYKITUH. MoHOTOHHBIE u OTpaHUYCHHBIC



IIOCJIEA0BATENBHOCTH. VICTOPUS BO3SHUKHOBEHHSI MAaTEMATUYECKOTO aHAJIN3a KaK
aHaJIN3a OECKOHEYHO MAJIbIX.

Apudpmernyeckas U TEOMETpUYECKas  IMPOrpeccud. becKoHeyHO
yObIBaromas reomerpuyeckas nporpeccus. Cymma O€CKOHEHYHO YObIBarolIeu
F€OMETPUUYECKON IIPOrpecCUy. JIMHENHBI U DKCIIOHEHIMAJIbHBIM pocT. Yucio
e. @opmysia CIOXKHBIX IPOLEHTOB. Vcnonb30BaHUE MPOTrPECCUN IS PELICHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapaKTepa.

HenpepoiBHble GyHKIMHM W UX cBOWCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpadukoB Qynkiuid. CBoicTBa (YHKUMI HENPEpBIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB MU PELIECHUSI HEPaBEHCTB. [IpuMeHEHHE CBOMCTB HENMPEPBIBHBIX
GyHKUMN 111 petieHus 3a1ay.

Ilepeass  u  BrOpas  mpousBojgHble  QyHKuU.  Omnpejenenue,
reOMETPUYECKUH U (PUBMYECKHII  CMBICI  MPOU3BOJIHON.  YpaBHEHUE
KacaTeabHOU K Tpaduky QyHKIIHUH.

[IpousBoanbie  snmeMeHTapHbIX  GyHKUMA. [Ipous3BoaHast  cymMBlI,
POU3BEICHHS], YACTHOTO U KOMIIO3UIIMU (DYHKIIHM.

MHo:xecTBa U JIOTMKA

MHOXkeCTBO, ONnepanuy HajJl MHOKECTBAMH M MX CBOMCTBA. Jlnarpammsbl
Oitniepa—Benna. IlpumMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjis
OIMCAHUs PEAIBHBIX INPOLECCOB U SABJICHUM, IIPU PELICHUU 3a1a4 U3 APYIUX
y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTUYECKOT0 OOBEKTA, CIECTBUE,
JOKa3aTeJIbCTBO, PABHOCWIBHBIE YPABHEHUS.

11 KIJACC

Yuciaa 1 BLIYUCIEHHUS

Harypanbapie u 1enble yucia. IIlpuMeHeHHE TMPU3HAKOB JACIUMOCTH
LIEJIBIX YHCeN, HauOoJbiui o0muil nenurens (nanee — HOJl) u HauMeHbliee
obmree kpatHoe (nanee — HOK), octaTkoB o momyinio, anroputma EBknnna st
pelIeHus 3a71a4 B 1IEJIbIX YUCTIaX.

KommuiekcHple umciia. AnreOpandeckas W TPUTOHOMETpHUEcKas (HOpMBI
3aIUCH KOMIUICKCHOTO YHucia. ApudMEeTHUYECKHE ONepanii ¢ KOMIUICKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCET Ha KOOPJMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHHM U3 KOMIUIEKCHOTO YHCIIA.
[IpumMeHEHHE  KOMIUICKCHBIX  YHCENl JUIsl  pemeHus  (QU3WYeCKuX |
reOMeTPUUYECKUX 3a7a4.

YpaBHeHUSI U HEPAaBEeHCTBA



Cucrema M COBOKYNHOCTHh YpaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBHSI. PABHOCWIIBHBIE HEPABEHCTBA.

OTObop KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUW C  MOMOIUIbIO
TPUTOHOMETPUUYECKOMN OKPY’KHOCTH. Pewenne TPUTOHOMETPUUECKUX
HEPABEHCTB.

OcCHOBHBIE METOJbl pEUICHUS MOKA3aTeNbHbIX U JOrapupMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEUIEHUS CUCTEM U COBOKYIIHOCTEH palMOHAJIbHBIX,
UppalMOHAIBHBIX, OKA3aTEIbHBIX U JOrapu(PMUUYECKUX YPaBHEHUN.

VYpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHMI, CHUCTEM M  HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7la4y M 3a7a4 U3 Pa3IMYHbIX 00JlacTell HAyKd U peaibHOU
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPAPUKHU

I'padux komnoszunmu ¢yHkuuid. ['eomerpuyeckne oOpas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPJAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

I'paduueckure meTonbl pelieHus: ypaBHEHU U HepaBeHCTB. I paduueckue
METO/bl PELICHHUS 3a]1a4 C TapaMeTpPaMH.

Ucnonb3oBanue rpaduxoB GyHKUUNA JUIsl UCCIENOBAaHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPH PEIICHUHU 3a7a4 U3 APYTHX Y4eOHBIX
MPEIMETOB U PEAIbHOW KU3HMU.

Hauana MaTeMaTH4eCKOro aHajamu3a

[IpuMeHeHHE TPOU3BOIHON K MCCIACAOBAHNIO (PYHKIIMM HAa MOHOTOHHOCTH
U DJKCTpeMyMbl. HaxokneHue HauOONbIIEr0o W HAaWMEHBIIEro 3HA4YeHUU
HEIPEPBIBHON (PYHKIMHU HA OTPE3KE.

IIpuMeHeHne NpPOM3BOAHON Ul HAXOXKACHUSA HAWIIydlIero pPEIICHUsA B
IIPUKIIAHBIX 3a/1a4dax, I ONpENEeHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO NEpBOOOpPa3HBIX. [lepBooOpasHbie
arieMeHTapHbIX (QyHKIuH. [IpaBuia HaxoXKAeHHs IEPBOOOPA3HBIX.

WNuterpan.  I'eomerpuuecknii  CMBICH  HHTErpaysia.  BeruucneHue
onpenenéHHoro nuTerpana mo gopmyne Hetorona-JlenOnura.

[Ipumenenne wHTETpaja JJIS HAXOXKICHUS TUIOMIAJICH IUIOCKUX (QUTYp H
00BEMOB TEOMETPUIECKUX TETI.



[Tpumepsl pemennid quddepeHunanbHbIX ypaBHEHU. Maremaruueckoe
MOJICJIMPOBAHUE pEATbHBIX MPOLECCOB C IMOMOIIbIO U} PepeHIINaTbHBIX
YpPaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA N  HAYAJIA MATEMATHUYECKOI'O  AHAJIU3A»
(YTJIYBJIEHHBI VYPOBEHbL) HA VPOBHE CPEJIHET'O OBIIET'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOy4armierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUHCKOr0 OOIIECTBA, MPEICTABICHUE O
MaTeMaTHUYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY]D, SIBJICHUH,
IpoLeayp TpakKJaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMeHue
B3aUMOJICCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GYyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHUCKON TpaKJaHCKOM MICHTUYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEGHHOCTHOE OTHOIIICHUE
K JOCTHKEHHSIM POCCUHCKHMX MAaTEMaTUKOB M POCCUHCKOM MaTeMaTH4eCKON
IIKOJIBI, WCIIOJB30BAaHUE ATUX JOCTUIKEHHH B APYrMX HayKax, TEXHOJOTHSX,
chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HaHUE IyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TIOBEICHUSA,
CBA3aHHOIO C TMPAKTHYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATEIIbHOCTBIO  yYEHOr0, OCO3HAHUME JIMYHOIO BKJIAJa B IOCTPOEHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3a1ad, pelLIeHuH, pacCyXIeHUH,
BOCIIPUUMYHBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAHUS B
WHTEpEcax 3J0pOBOTO H 0Oe3omacHOro o0pa3a JKHW3HH, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (3I0POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXUM 3aHATAN W OTIbIXA, PETYISIpHAST (PU3NUYECKasi aKTUBHOCTH), (PU3NIecKoe
COBEPIIEHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS



TOTOBHOCTh K TpYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cpepam  Npo(ecCHOHATBHOM  JESTENIbHOCTH, CBA3aHHBIM C
MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peaqu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUHM BCEW >KU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYphl, MOHUMAHHUE BIHSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa COCTOSHUE MPUPOJHON U
COLIMAJIBHOM Cpellbl, OCO3HaHHWE TIJI00aJBHOTO XapakTepa 3KOJIOTMYECKUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM JIJIs peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIIKOB U OLIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW TMPAKTHKW, T[OHWMaHUE
MaTEMaTUYECKOM HAyKH Kak c(epbl YeOBEUYECKOW AESTEIbHOCTH, JTAINoB €€
pa3BUTUA M 3HAYMMOCTH JUISl Pa3BUTHS LMBUJIM3AIMHU, OBJAJEHUE S3BIKOM
MaTeMAaTUKA M MaTeMaTUYECKOW KyJIbTypOWd KaK CpPEICTBOM IO3HAaHHS MHpA,
TOTOBHOCTh OCYHIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO AEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JaeicTBUA:

BBISIBIIATh U XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, TIOHSATHM, OTHONIEHUH MEXAY TIOHATHAMH, (HOPMYIUPOBATH
ONPEJICIICHUS TMOHSITHH, YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
KiaccupuKaIlui, OCHOBaHUSA [JI1 OOOOIEHHWS W CpPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO aHAJIN34;

BOCIIPUHUMATH, (OPMYJIMPOBATH U  MNPeoOpa3OBBIBATh  CYXKJICHHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBJIATH ~ MAaT€MaTHUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
MPOTHBOpEUHs B (haKTaX, JAHHBIX, HAOFOJACHUSAX U YTBEPKJICHHUIX, IIPeIIaraTh
KPUTEPUU JJI BBISABICHUS 3aKOHOMEPHOCTEN M TPOTUBOPEUUI;



JieNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUY;

MIPOBOJUTH CaMOCTOATENIbHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEpKJIEHUN (MpsIMbIE W OT MPOTUBHOIO), BBICTpaUBaTh APryMEHTAlIMIO,
NPUBOJIUTh TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CYXKIEHUS U BbIBOJIbI;

BbIOMpaATh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA ¢  YYETOM
CaMOCTOSTEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
(GopMynupoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO TIO3UIIMIO0, MHEHHUE;

IPOBOJUTH CaMOCTOSATENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa,
ABJICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIUPOBATh 0OOOIEHUS U BBIBOJIBI IO pe3yiIbTaTaM
NpOBEAEHHOTO HAOMIOJEHUs, MCCIEJA0BAaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE DPA3BUTHE IPOLIECCA, a TAKXKE BBIIBUraTh
HPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmaumei:

BBISIBJIATH Je(pUUUTHl MH(OPMALMU, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U JIJISl pELICHUS 3a1a4u;

BBIOMpaTh  MH(QOpPMALMIO U3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CHUCTEMATHU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (HOPM IPECTABICHNUS;

CTPYKTYpUpPOBaTh UHPOPMAIUIO, PEJCTABIATh €€ B pa3lu4HbIX (popmax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
cOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJEHHUSI B COOTBETCTBUHM C
YCJIOBUSIMH U LEISIMU OOLIEHUSI, ICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO XO/1y PEIICHUS
3a/1a4yu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOI TEMBI,
npoOeMbl, pelaeMor 3aJadyd, BBICKA3bIBaTh MJIEHU, HAlEJICHHbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXJIECHUAMM JPYTUX YYAaCTHUKOB
auanora, OOHapyKUBaTh pa3IMYUe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(bopMynHpOBaTh pa3HOTIIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPUMEHTa,
UCCIJIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaTh (hOpMaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHBIE YHUBEPCAJIbHbIE yUeOHbIE /1eliCTBUSA

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEIOUPATh CIIOCO0 peIICHHS
C y4€TOM HMEIOUIUXCSA PECYpCcOB U  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApPHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAaITIH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

BJIa/JI€Th HABBIKAMHM [IO3HABATENIbHOW pedJIeKCHH KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipoliecca U pe3ysbrara
pElIeHHs] MaTeMaTHYeCKOM 3a/1auu;

NPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TNpPH pEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSAM, OOBSCHATH
OPUYUHBI  JIOCTMDKEHHUSI WM  HEIOCTH)KEHHUS Ppe3ylbTaTOB JIEITEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHas 1eATEJIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  IPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOU JEATEIHHOCTH, IJIAHUPOBATH OPTAHMU3AIUI0 COBMECTHOW PabOoTHI,
pacrpenensTh BUIbl paboOT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThl (00CYKaeHUSI, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMbI» W HWHBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJIbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOIEUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kyacce oOyyaromuiicss MOJYYUT CIEAYIOIIUE
MpEeAMETHBIE PE3YIbTAThI MO OT/AEIBHBIM TeMaM padoydeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAIIN3a:

Yucia v BIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUIMU: PAIIMOHATBHOE YUCIIO0, OECKOHEUHAs
nepuoanyueckas JApoOb, TMPOIEHTHI, HPPAIMOHAIBHOE YHUCJIO, MHOXKECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEILHOTO YUCA;

OPUMEHATh JAPOOM M TPOLECHTHI IS PEIICHHsS NPUKIAAHBIX 3a7a4 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEATBbHOU )KU3HU;

OPUMEHATh  TPUOMDKEHHBIC  BBIUMCICHHS, TIpaBUjiia  OKPYTJICHUS,
NPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUI;

CBOOOJIHO OIIEpUPOBATH TMOHSATHEM: CTENIEHb C IIEJbIM IOKa3aTelieM,
UCIIOJIb30BaTh MOAXOASANIYI0 (opMy 3amucu JOEeWCTBUTEIBHBIX YHUCEN IS
peLIeHUs NMPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX;

CBOOOJTHO  OMEpUPOBATH  TOHATHEM:  apU(METUYECKUH  KOpPEHb
HATypaJbHOU CTEIICHH;

CBOOOJTHO  OMepUpoBaTh IMOHATHEM: CTENEHb C  palMOHAIbHBIM
[IOKA3aTelIeM;

CBOOOJTHO ONEPHPOBATH MOHATHUSAMU: JOrapuMm UHCTa, NECATUYHBIC U
HaTypaabHbIE TOTAPUPMBI;

CBOOOJTHO OTIEpUPOBATH MOHSATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YUCJIOBOI'O apTyMEHTA;

ONEpPUPOBATh IIOHATUSMHU: APKCHHYC, apKKOCHMHYC M apKTaHICHC
YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpHUpOBaTh  MOHATUSIMH:  TOXAECTBO,  ypaBHEHHE,
HEPABEHCTBO,  PAaBHOCHWJIBHBIC  YPaBHEHHS W ypaBHEHUS-CIEACTBUS,
PaBHOCHUJIbHBIC HEPABEHCTBA,

OPUMEHATh PA3IUYHbIE METOJbl PEIICHUs palUOHAIBHBIX U JIpPOOHO-
pallMOHANBHBIX YPAaBHEHWUM, INPUMEHATh METOJ HWHTEPBAJIOB U1 PELICHUS
HEPABEHCTB,;

CBOOOJIHO OMEPUPOBATH MOHSITUSIMHU: MHOTOUYIEH OT OJHOUM MEpEeMEHHO,
MHOTOYJIEH C MeJbIMH KO3(pduUlIMeHTaMU, KOPHU MHOTOWIEHa, MPUMEHSTh



JIeJIeHUe MHOTO4YJIeHAa Ha MHOTOWIEH C OCTaTKoM, Teopemy besy u Teopemy
Buera nus pemienus 3anay;

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: CHCTEMa JIMHCHHBIX YpPaBHCHUM,
MaTpuIla, ONPEACIUTEIh MATPUILI 2 X 2 W €ro TeOMETPUYCCKUU CMBICIH,
WCIOJIb30BaTh CBOMCTBA OMPEAECHUTENSA 2 X 2 NI BBIYMCICHUS €ro 3HAYCHUS,
MPUMEHSTh OMNPEACIUTEIN I PEIICHUS CHUCTEMbl JIMHEHHBIX YpaBHCHHIH,
MOJICIUPOBATh pPEAIbHBIC CUTyallMd C TIOMOINBIO CHUCTEMBI JIMHCWHBIX
yYpaBHCHHH, HWCCIEA0BaTh TOCTPOCHHBIE MOJEIN C TIOMOIIBIO MATPHI] |
oTpeenuTeNIel, MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBAa JICHCTBHH C KOPHAMH IS TIPeoOpa3oBaHUS
BBIPAXCHU;

BBITIOJHATE  MPEOOpPa30BaHUS YWCJIOBBIX BBIPAKCHUN, COJEpIKAIINX
CTCTICHH C PallMOHAIBHBIM ITOKa3aTeIIeM;

UCII0JIb30BaTh CBOWCTBaA norapudmon TUTSt npeoOpa3oBaHus
Jorapu(pMUYECKUX BBIPAKECHU;

CBOOOTHO ONEPUPOBATH MOHATUSIMHU: UPPAIMOHAIIbHBIE, TIOKa3aTeIbHbIC U
JorapuMUYECKUE YpaBHCHHUS, HAXOAUTh MX PEIICHUS C IOMOIIBIO
PaBHOCWIBHBIX MIEPEXO0JI0B UM OCYIIECTBIISISI TPOBEPKY KOPHE;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUYECKUE dbopMyIibl LTSt
npeoOpa3zoBaHusl TPUTOHOMETPUUYECKUX BBIPAKECHHUIA;

CBOOOJTHO OMEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE,
OPUMEHSITh HEOO0XoauMble (OPMYINBI [Jisi pELIEHHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHECHHI;

MOJIETTUPOBATh pPEAIbHBIE CHUTyallud Ha S3bIKE anreOpbl, COCTaBISTh
BBIpQKEHUS, YpPaBHEHHWS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIENI0BaTh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arlapara anreopsl.

DyHKUNH U TPAPUKH:

CBOOOJHO OMepUpOBaTh MOHATUSAMU: (YHKIUS, CHOCOOBI 3amaHus
GbyHKIIMK, B3aUMHO OOpaTHbIE (YHKIIUK, KOMMO3HWIMS (QYHKIHMH, Tpaduk
(GYHKITUH, BBITIOIHATH AJIEMEHTapHbIE peoOpa3oBaHus rpaduKoB GyHKIIHIM;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: 00JIACTh OMPENIETCHUS U MHOXKECTBO
3HaueHUN (QYHKIMH, HYJIH (QYHKITUHU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEPUPOBATH TOHATHSAMH: YETHBIE W HEUETHBIC (PYHKIIWH,
nepuoandeckne QyHKIUU, TPOMEKYTKA MOHOTOHHOCTU (PYHKITUU, MAKCUMYMBI
U MUHAMYMBI (YHKIIMW, HAUOOJbIIIee W HaUMEHbIee 3HaueHue (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOTHO OTIEPUPOBATH MOHATUSMH: CTEIICHHAS (QYHKIHSI C HATYPAITbHBIM
U TIeJIBIM TTOKa3aTeseM, Tpaduk cTeneHHoN (GYyHKIUN C HATYPATbHBIM H TETBIM



nokasaresieM, rpauk KOpHs n-oil CTeneHu Kak (PyHKIIMU OOpaTHOW CTENEHU C
HaTypaJIbHbIM IMOKA3aTEIIEM;

OIEepUpPOBATh MOHATUSAMU: JIMHEIHAs, KBaApaTUYHas U APOOHO-TUHENHHas
(YHKUUHU, BBIIONHATh 3JIEMEHTAPHOE MCCIENOBAaHUE M TOCTPOEHUE HUX
rpaduKoB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MOKa3aTeNbHAS U Jorapupmuyeckas
(yHKIMHU, UX CBOMCTBA M rpauKH, UCIOJIB30BaTh UX IrpadUKU ISl pelIeHus
YPaBHEHUM;

CBOOOJTHO OIEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
omnpejieieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMeHTa;

UCIOJIb30BaTh Tpaduku (QYHKIUN JUIsl HMCCIEAOBAaHMUS MPOLECCOB U
3aBUCUMOCTEN MpU PEIICHUH 3a4a4 U3 IPYTUX YUYeOHBIX IPEIMETOB U pealbHON
’KU3HU, BBIpAKaTh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIMUMHAMU;

Hauyana mateMaTH4yeckoro aHajamsa:

CBOOOJTHO OMEPUPOBATH MOHATUAMU: apuPMeTHUecKass U reoMeTpruiecKas
nporpeccusi, 06CKOHEUHO YOBIBaIoOIasi FeOMETPUUYECKas IPOrpeccus, TNHEHHBIHI
M OKCIOHEHLMAIbHBIA poCT, (opMyla CIOXKHBIX MPOIEHTOB, HMEThH
[IPEJICTABICHUE O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCHU IS PELICHHs pealbHBIX 3a]ad IPHUKIJIAJIHOTO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: TOCIEAOBATENLHOCTh, CIOCOOBI
3a/1aHus MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OrpaHUYECHHbIE

MOCJIEIOBATENIBHOCTH, ITOHUMATh OCHOBBI 3apOXKJICHHS MAaTeMaTHYECKOIO
aHaiM3a Kak aHain3a OECKOHEUHO MaJIbIX;

CBOOOJTHO OTEpUPOBATh MOHATHUSAMU: HENPEPBIBHBIE (GYHKIWU, TOYKH
paspbiBa rpaduka GyHKIIUH, aCHMITOTH Tpadrka QYyHKITUH;

CBOOOJTHO OMEpHPOBATh MOHATHEM: (DYHKIIHS, HETPEpPBhIBHAS HAa OTPE3KeE,
MIPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (PDYHKIUH JJI pEIICHUs 33714,

CBOOOJTHO ONEPHPOBATH MOHATUSMU: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIMH, KacaTenabHas K rpaduky G yHKINH,

BBIUUCIISITh  MPOM3BOJHBIE  CYMMBbI, IPOM3BEICHHS, YAaCTHOTO U
KOMIIO3UIMHU JIBYX (DYHKIIMM, 3HATh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

MCIIOJI30BaTh TEOMETPUUYECKUA U (PU3NIECKUN CMBICT MPOW3BOAHON IS
peuieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO  OMEpUpOBATh TMOHSATHUSMH: MHOXKECTBO, OIEpalid  HaJ
MHOXECTBAMU;



HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIM ammapar g  ONMCaHUs
peanbHbIX MPOLIECCOB U SIBJICHUM, NMPU pPELICHUH 3aJad U3 JAPYTUX y4eOHBIX
[IPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: OINpPEICICHHUE, TEOpeMa, ypaBHEHHE-
CIEJICTBHE,  CBOMCTBO  MAaTE€MaTHYECKOro  OOBEKTa,  JI0KAa3aTEJIbCTBO,
PABHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOy4aromuiicss MOJYYUT CIEAYIOIIUE
IpeIMETHBIE PE3YJbTAThI IO OTACIBHBIM TEMaM padoueid MporpaMmMbl Y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia 1 BBIYUCICHHSA:

CBOOOJTHO OIEpUPOBaTh MOHATUSAMU: HATypalbHOE M LEJI0E YHUCIO,
MHOYKECTBA HAaTypaJjbHbIX U LIEJIBIX YUCEN, UCIIOIB30BATh IIPU3HAKHU JIEIIMMOCTHU
uensix uucen, HOJ[ m HOK HaTypaibHBIX Yucen IJs pELICHHs 3aaad,
IPUMEHATH AIrOpUT™M EBKIMAA;

CBOOOJTHO ONEpPUPOBATH TOHIATHEM OCTaTKa MO MOJYJI0, 3aIUChIBAThH
HaTypaJbHbIC YNCJIA B PA3JIMYHBIX IO3ULIUOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEJl, PEACTaBIATh KOMIUIEKCHBIE YUCIA B alredpandyeckou u
TPUTOHOMETPUYECKON (opMe, BBIOIHATh apu(PMETHUECKHE ONepanuy ¢ HUMU
1 U300pakaTh Ha KOOPAUHATHON INIOCKOCTH.

YpaBHeHUs1 1 HEPABEHCTBA:

cBOOO/IHO ONEpPHUPOBATh MOHATHAMH: UppallMOHAIbHbIE, IOKAa3aTeIbHbIE U
jgorapu(MUUYECKUE HEpPABEHCTBA, HAXOJAUTh HUX PEUIeHUs C MOMOIIbIO
PAaBHOCHIIBHBIX IIEPEXO/I0B;

OCYILECTBJIATh OTOOp KOpHEH TMpH pPEIIEHUH TPUTOHOMETPUUECKOIO
YpaBHEHUS,

CBOOO/IHO OIEpPUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoO0XoAuMble (OpPMYNIbl [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CcBOOO/IHO ONEpPUPOBATH MOHITUAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUMN
U HEPaBEHCTB, PABHOCUIIBHBIE CHUCTEMBI M CHUCTEMBI-CICACTBUSA, HAXOIUTHh
pelIeHnss CHCTEMBI M COBOKYIIHOCTEM palHMOHAJIBHBIX, WPPALHOHAJIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(PMUUYECKUX YPaBHEHNUN U HEPABEHCTB;

pelarthb paLMOHAIIBHEIE, UppalHUOHaJIbHBIC, [I0Ka3aTeIIbHBIC,
jgorapuMHUUECKUE U TPUTOHOMETPUYECKHME YpaBHEHUS U HEPaBEHCTBA,
coaep Kale MOYIU U I1apamMeTpsl;

MPUMEHSATH I'papruecKre METOIbI JIsl PEIIEHHs] YPABHEHU U HEPABEHCTB,
a TaKKe 3a7a4 ¢ IapaMeTpaMu;



MOJICJIUPOBATh pealbHbIE CHUTYallMd Ha S3bIKE aureOpbl, COCTABIATH
BBIPAKEHUSA, YPaBHEHHUS, HEPABEHCTBA W MX CHUCTEMBbI IO YCIOBUIO 3aJlayM,
UCCJEeI0BAaTh MOCTPOEHHBIE MOJENIU C MCHOJIb30BAHMEM almapaTta anreopsl,
MHTEPIPETUPOBATH NOJYUYEHHBIN pPE3yJIbTaT.

DYyHKIUHA U TPaPUKU:

CTpOUTh TpauKh KOMIO3ULUUHM (YHKUUNA C MOMOIIBIO 3IEMEHTAPHOIO
UCCJIeI0BaHUS U CBOMCTB KOMITO3HUIIMH JABYX () YHKIIMIA;

CTPOUTh TE€OMETpUYeCKHMe oOpa3bl YpaBHEHUW W HEPABEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOO/JIHO OMEPHUPOBATH MOHATHAMH: TpadUKH TPUTOHOMETPUUECKUX
byHKIHI;

NPUMEHATh (PYHKIMW IS MOJEIHPOBAHUS W HCCICIOBAaHUS PEabHBIX
IPOILIECCOB.

Havana maTeMaTH4ecKoOro aHajamn3a:

UCIIOJIb30BaTh ~ NPOM3BOJIHYIO  JJIsi  HCcieAoBaHHMs  (QYHKUMHA  Ha
MOHOTOHHOCTH U DKCTPEMYMBI;

HaXOJIWTh HanOOoJbIIIee W HAUMEHbBIIIee 3HAYCHHUS (DYHKIIMN HETPEPHIBHOM
Ha OTpE3Ke;

UCMOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKJIECHUS HAaWIy4llIEero peIIeHUs B
OPUKIAAHBIX, B TOM YHUCJIE COLMAJIbHO-)KOHOMHUYECKUX, 3aJadax, JJs
OIIpe/IeNICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (opmynoi wiu
rpaduKoMm;

CBOOOJIHO OINEpUpPOBaTh NOHATHUAMU: IEPBOOOpPa3Hasi, OIpeneaEHHbIN
MHTErpajl, HaXOJUTh MEPBOOOpa3HbIE INEMEHTApHbIX (YHKUIUN U BBIYUCIATH
uHTerpai mno Gopmyne Hetotona-JIeiOunua;

HaXoIWTh IUIOUIAJM TIJIOCKUX (Uryp U O0O0BEMBI Tel C IOMOLIBIO
UHTErpana;

UMETh IPEJCTaBICHUE O MAaTEMaTHYECKOM MOJEIMPOBAHMU Ha IpPUMEpE
coctaBiieHUs MU PepeHIHATbHBIX YPaBHEHUH;

pelaTth MpUKJIaJHbIe 3aJaui, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKOTO U
(¢u3nyeckoro xapakrepa, CpeCTBaMU MaTeMaTHUECKOT0 aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Kontpoapueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypesI
MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PaninoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUU
) Oynkuuu u rpapuku. CreneHHas GyHKIUS C 12 1
LETBIM MOKa3aTeaeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunoHanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
yYpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKe BbIpaXKEeHUs U ” |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
HenpepriBubie ¢pynkiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 )

3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Kontponbupie | - Ilpaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTETpaAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuronomeTrpruyeckue HepaBeHCTBA
4 WppanmonanbHele, mokazareabHble U 24 |
Jorapu(pmMuUecKre HepaBeHCTBa
KomnuekcHeie uncna 10 1
HarypanbHble u 1ienbie yncina 10 1
Cucrembl palMoHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1
yYpaBHEHUH
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

MHO3K€eCTBO, ONepaIuy HaJl
MHOKECTBAMH M UX CBOMCTBA

Hunarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTHKo-
MHOY»ECTBEHHOTO arrapara JJis
pelIeHns 3ana4

Panmonansubie ynciaa. OOBIKHOBEHHBIE U
JECSITUIHBIC IPOOU, TTPOIICHTHI,
OCCKOHEYHBIC MTEPHUOUUECKHE TPOoOH

Parmonansasie yncia. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, IPOLICHTHI,
OCCKOHEYHBIC MTEPUOANICCKHIE TPOOH

[Ipumenenue npoOeii ¥ IPOLICHTOB IS
penieHus MPUKJIaIHBIX 3a7a4

[Ipumenenue npoOeii ¥ MPOLICHTOB IS
penieHus MPUKJIaAHBIX 3a1a4

JlericTBUTENbHBIC YUCIIa. PallioHanbHEIE
Y UPPALMOHAIIBHBIE YHCIIA

ApugpmeTrueckue onepanum ¢




HeﬁCTBHTCHBHbIMH qHucJjiaMu

Monynbs AeCTBUTEIBHOTO YHCIIA U €r0

10 .
CBOICTBa
[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIA
11 OKPYIVICHHMS, IPUKUJIKA U OLICHKA
pe3yabTaTra BEIYMCICHUM
OCHOBHBIE METO/IbI PEILICHUS LIENbIX U
12 JIPpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB
OCHOBHBIE METO/IbI PEIIEHUS 1IEeNbIX U
13 JTpOOHO-palMOHATFHBIX YPABHEHUH U
HEPAaBEHCTB
OCHOBHBIE METO/IbI PEIICHUS LIEeNbIX U
14 TPOOHO-paIMOHATFHBIX YPABHCHUH U
HEPaBEHCTB
MHoOrouieHsl OT OJHON NEPEMEHHOM.
15 Jlenenne MHOrOYIcHA HA MHOTOYJICH C
octatkoM. Teopema bezy
16 MHorouJIeHb! C [eJIbIMU
ko3 dumentamu. Teopema Buera
17 Peurenue cucrem NTMHENWHBIX YpaBHEHUN
18 Peurenue cucrem NTMHENWHBIX YpaBHEHUN
Martpunia cucTembl JTUHEHHBIX
19 ypaBHeHui. Onpenenurens MaTpuLbl

2x2, ero reOMETPUYECKUI CMBICI U
CBOMCTBA; BBIYMCIIEHUE €T0 3HAUYCHUS




20

Ornpenenurens MaTPUIBL 2X2, €ro
F€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYMCIICHUE €0 3HAYECHUS

21

[Ipumenenne onpeneauTests A
pelICHrA CUCTCMbI JIMHEUHBIX
YpaBHEHUU

22

Pemenue npukinaaHeix 3a1a4 ¢
TTOMOIIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUU

23

Pemenue npukinaaHbix 3a1a4 ¢
TTOMOIIBIO CUCTEMEI JIMHEMHBIX
ypaBHEHUU

24

KontponbHas padoTa: "Panronansabie
ypaBHEHUA U HepaBeHCTBA. CHCTEMBI
JINHEHHBIX YpaBHEHUN"

25

OyHKIUSA, CTTOCOOBI 3aaHus (DYHKIIUH.
B3anMuo oOpaTHbIe PyHKITHH.
Kommnozumus hyHkimii

26

I'padux byHkumun. DnemMeHTapHbBIC
npeobpazoBaHus rpaduKoB GyHKITUN

27

OO6nacTp onpeneneHuss 1 MHOXKECTBO
3HaueHuil ¢pynkuuu. Hynu ¢yHkmm.
[TpoMexyTKH 3HaK IOCTOSHCTBA

28

YérHble 1 HEUETHBIE (DYHKITUH.
[lepuonnyeckue dpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMU




MaxkcuMyMbl 1 MUHUMYMBI ()yHKIIUH.

29 HauGonpIiee 1 HauMeHbIIIee 3HAYCHHE
(GYHKIMHU HAa TPOMEXKYTKE

30 Jluneitnas, kBajpaTHIHAs U APOOHO-
TUHEWHas QYHKIHH

31 DneMeHTapHOE UCCIIeIOBAaHNE U
MOCTPOEHHE IPaPUKOB ATUX QYHKIUI

1 DneMeHTapHOE UCCIIeIOBAaHNE U
MOCTpOEHHE IPaPUKOB ATUX QYHKIUI

13 Crernens C menbIM NoKa3zareneM. buaom
Hprorona

34 Cremnenp C 1eNbIM TIoKaszareneM. bruHoM
HeroTona
CrenenHas GyHKIMS C HATYpaJIbHBIM U

35 HeNBIM noka3aresieM. E€ cBolicTBa u
rpaduk

36 Kontponbhas padota: "Crenennas
¢dbynaknus. E€ cBoiictBa u rpaduk”

37 ApubMeTHnuecKnii KOPeHb HATYPAIbHOU
CTETIeHU U €r0 CBOMCTBA

18 Apudmernueckuit KOpeHb HaTypaIbHON
CTETEeHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
COJIEpXaIIUX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,

COJACpKaUX CTCIICHU U KOPHU




41

[IpeoOpa3oBaHws YUCIOBBIX BEIPAKEHUH,
COAEpKAIIUX CTENIEHU U KOPHU

42

HppaumonanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIIBHBIX YPABHEHUI

43

HppaumonanbHble ypaBHEHMUS.
OCHOBHBIE METO/IbI PELLICHUS
HMPPALMOHAIIBHBIX YPABHEHUN

44

HppaumnonaibHbIEe ypaBHEHMUS.
OcCHOBHBIE METO/IbI PEILICHUS
MPPALMOHAIBHBIX YPABHEHUN

45

PaBHOCHIIBHBIE ITEPEXO/IBI B PENICHUN
UPPalMOHAIIBHBIX YPABHCHUN

46

PaBHOCHIIbHBIE TIEpEXOIbl B PELICHUN
UppalMOHANILHBIX YPaBHEHUM

47

PaBHOCHIIbHBIE TIEPEXOIbl B PELICHUU
UppalMOHANILHBIX YpaBHEHUI

48

PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUU
UppalMOHANILHBIX YPaBHEHHM

49

CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHH
KaK (yHKIIMH 0OpaTHOU CTENEHH C
HaTypaJIbHBIM TIOKa3aTelieM

50

CpoiicTBa u rpaduK KOPHS N-Oi CTETIEHH
Kak (DyHKIIMHU OOpaTHON CTENEH! C
HaTypaJbHbIM IOKa3aTelleM

51

KonTtponrHas padota: "CpolicTBa 1




rpaduK KOpHS N-Oi CTETICHU.
WppanmonaisHble ypaBHeHUS"

Crernens ¢ panrOHAJIbLHBIM IIOKAa3aTCJICM

52 g o
u e€ cBolicTBa

53 CreneHsp ¢ pallMOHAIBLHBIM [T0Ka3aTeIeM
" €€ CBOMCTBA

54 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM
" €€ CBOMCTBA

55 [TokazarenbHas GpyHKLUA, €€ CBOMCTBA U
rpaduk

56 Wcnonb3oBanue rpaduka QyHKIUN A5
peuieHust ypaBHEHUI

57 Hcnonws3oBanue rpaduka GyHKIUU IS
pelIeHNs] ypaBHEHUI
[ToxazarenbHbie ypaBHEHUS. OCHOBHbBIE

58 METO/Ibl PELICHUS TI0Ka3aTEeNbHbIX
ypaBHEHUH
[TokazarenbHblie ypaBHeHUsA. OCHOBHBIE

59 METO/Ibl PELICHUs I0Ka3aTeNbHbIX
ypaBHEHUI
IToxa3zaTenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/Ibl PELICHHUs TI0Ka3aTeIbHbIX
ypaBHEHUI

61 KonTtponeHas padota: "[lokazarenbHas
¢ynkuus. [TokazarenbHble ypaBHEHUS"

62 Jlorapugm uucna. Coiicta sorapupma




63

Jlorapudm uucna. CoiicTa norapugpma

64 Jlorapudm uucna. CoiicTa Jorapugpma

65 JlecATUYHBIEC U HATYpaJIbHBIE
norapumMsbl

66 JlecATHYHBIE U HATypaJIbHbIE
Jorapu@msl

67 [IpeoGpa3oBanue BbIpaKeHUM,
coJieprKalux Jorapudmol

68 [IpeoGpa3oBanue BhIpasKeHUH,
coJieprKalux Jorapu@mol

69 [IpeoGpa3oBanue BhIpasKeHUH,
coJieprKalux Jorapudmol

70 Jlorapudmuueckas GyHKIUA, €€
CBOMCTBA U TpaduK

71 Jlorapudmuueckas GyHKIUA, €€
CBOICTBa U rpadux

7 Hcnonws3oBanue rpaduka GyHKIUU IS
pelIeHNs] ypaBHEHUIM

73 Hcnonws3oBanue rpaduka GyHKIUU IS
pelieHus ypaBHEHU N
Jlorapudmuueckue ypaBHEHUSI.

74 OCHOBHBIE METO/IbI PEILICHUS
norapu(MUYECKUX ypaBHEHHMA
Jlorapudmuyeckue ypaBHEHUs.

75 OcCHOBHBIE METO/BI PELLIEHUS

norapu(MUUECKUX ypaBHEHUH




Jlorapudmudeckrue ypaBHEHUSI.

76 OcCHOBHBIE METO/Ibl PELLICHUS
JOrapu(PMUICCKUX YPABHCHHIMA

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JorapuMUICCKUX YPAaBHCHHIMA

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(PMUIECKUX ypaBHEHUN
KonTponsHas pabora:

79 "Jlorapudmuueckas QyHKITHSI.
Jlorapudmuueckue ypaBHEeHUS"

20 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCHUHYC M apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 oTnpejieNieHue TPUTOHOMETPHUIECKHUX
(GYHKIH YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 oTnpejieNieHue TPUTOHOMETPHUIECKHUX
(GyHKIUI YUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHE

bopmyIbl




OCHOBHBIE TPUTOHOMETPUYECKHE

87
bopmyIbl

28 OCHOBHbIE TPUTOHOMETPUYECKHE
bopmyIbl

29 OCHOBHbBIE TPUTOHOMETPUYECKHE
(bopMyIbl

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX
BBIPAKCHUIN

91 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

9 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX
BBIPAKEHUI

93 IIpeoOpa3oBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUH

94 Perienne TpuroHoMeTpruUeCcKuX
ypaBHEHUU

95 Perienne TpUroHoMeTprUUECKUX
ypaBHEHU M

96 Perienne TpUroHoMeTpHUUECKUX
ypaBHEHUI

97 Perienne TpUroHOMeTpHUUECKUX
ypaBHEHUI

08 Perienue TpUroHOMeTpHUUECKUX
YPaBHEHUI

99 Pemenune TpuroHoMeTpru4ecKux

YpaBHEHUH




Pemrenne TpuroHOMeTpU4ECKUX

100 .
ypaBHEHUU
KonTtposnsHas padora:

101 "TpUroHOMETPUUECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE YpaBHEHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3aTaHUS

102 nocseaoBarenbHOCTed. MeTon
MaTeMaTH4YeCKON MHIYKIIUH
MoOHOTOHHBIE U OTPaHUYCHHBIC

103 rocJieIoBaTesibHOCTH. McTopus aHanmsa
OECKOHEYHO MaJTbIX

104 Apudmernueckas nporpeccus

105 ['eomerpuueckas nporpeccus

106 beckoneuHo yoObIBarorast
reoMeTpHuuecKkas Mmporpeccus

107 CymMma GeckoHEYHO YOBIBaroOIIeH
reOMETPUYECKON POTrPECCHH

108 JIMHEWHBIN U SKCIIOHEHIIMAJIbHBIA POCT.
Yucno e. @opmyrna CI0KHBIX TPOLIEHTOB

109 JIMHENHBIN 1 SKCIOHEHIIUAIBHBIN POCT.
Yucno e. @opmyra CI0KHBIX TPOIEHTOB
Hcnonb3oBanue mporpeccuu ajis

110 pelIeHHs peabHbIX 3a7a4 MPUKIATHOTO
Xapakrepa

11 KonTponpHas pabora:

"IlocenoBaTEIbHOCTH U IPOTPECCUU "




112 HenpepbiBHBIE PYHKIIUHN U UX CBOMCTBA

113 Touka pa3pbeiBa. ACUMITOTHI rpauKOB
byHKIHA

114 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo1 UHTEpBAJIOB JIJIsl PELICHUS
HEPABEHCTB

17 MeTto1 MTHTEpPBAJIOB JUIsl pellIeHUs
HEPaBEHCTB

118 MeTto1 MTHTEpPBAJIOB JUIsl pellIeHUs
HEPABCHCTB

119 [IpumeHeHne CBONCTB HEMPEPBHIBHBIX
GyHKUUMH UIs1 peleHus 3a1a4

120 [IpumeHeHnre CBOMCTB HEMPEPHIBHBIX
GyHKUUMHI 171 peleHus 3a1ad

121 IlepBas u BTOpas NpoU3BOAHbIE
byHKIIUN

122 Omnpenenenne, TeOMETPUYECKUI CMBICIT
MPOU3BOJHOM

123 Onpenenenue, GU3NYECKUN CMBICT
MPOU3BOJHOM

124 VYpaBHeHHE KacaTeTbHOU K TpauKy
byHKIIH

125 VYpaBHeHHE KacaTeIbHOU K TpaguKy




GbyHKITII

126 [Ipon3BoHBIE AIIEMEHTAPHBIX QYHKIUI 1

127 [Ipon3BoaHBIE AIIEMEHTAPHBIX QYHKIUIH 1

128 [TpousBoiHAS CYMMBI, IPOU3BEACHUS, !
JaCTHOTO Y KOMIIO3HIHH (DYHKITUI

129 [Tpou3BotHAS CYMMBI, IPOU3BEACHUS, |
YaCTHOTO ¥ KOMIIO3HIHH (DYHKITUI

130 [Tpou3BoiHAS CYMMBI, IPOU3BEACHUS, :
YaCTHOTO U KOMIIO3UIIHH (DYHKITUI

131 Kontponbras padota: "[IponsBognas” 1 1

132 [ToBTOpEeHue, 0600IICHNE, 1
cucTeMaTu3anus 3HaHui: "YpaBHEHHS"

133 [ToBTOpEeHue, 0600IICHNE, |
cucrtemaTusanus 3HaHui: "OyHkuun"

134 Hrorosas koHTpoJbHAs paboTa 1 1

135 Hrorosas koHTpoabHas paboTa 1 1

136 IToBTOpEHME, O606H1€HI:IC, |
cUCTeMaTu3aIlus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HccaeA0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
UCCIeI0BaHUI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre Tpou3BOIHON K
UCCleI0BaHUIO (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne MPou3BOIHOM K
HCCIe0BaHUIO (YHKIIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIEr0 U
HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I




(GyHKIMHU Ha OTpe3Ke

Haxoxnenne HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIMH Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
(hyHKIIMM Ha OTpe3Ke

12

Haxoxnenne HanOoOJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPBHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpuMeHeHre MPOU3BOIHOM /IS
HAXO0XJICHUS HaWJIY4IEro peleHus B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpe/IeNIeHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOro (opMyIION HITH
rpaduKkom




[IpumeneHnne npou3BOIHOM JUIst
OTIPEe/IeTICHUSI CKOPOCTH U YCKOPEHUS

16 nporiecca, 3a1aHHOTo (OPMYIIOHN HITH
rpaduKom

17 Komnozunust GpyHKImiz

18 Komnoszunus ¢pyHkumii

19 Komnoszunus ¢pyHkumii

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

2 Kontponsnas padota: "MccnenoBanue
(YHKIIHHA ¢ TOMOTIIBIO TTPOU3BOAHON"

o [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

24 ¢dbynaknuid. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

25 ¢dbyukuuii. [IpaBua HaxXOXKACHUS
MepBOOOPa3HBIX

26 HuTterpan. ['eomerpuyueckuii cMbICI
HHTErpaja

7 Briuucnenue onpenenéHHOro HHTErpaia
o ¢opmyne Herotona-JleitOnura

28 Briuucnenue onpenenéHHOro HHTErpaia




o popmyne Hetorona-JleiiGHuma

[IpumeHnenue nHTErpana s

29 HAXOKJCHUS TUIOIIAACH TUIOCKUX (HUTYD
[IpumeHnenue nHTErpana s

30 HAXOXJICHUS 00BEMOB T€OMETPHUYECKHIX
Ten

31 [Ipumeps! pemieHni
T depeHInanbHbIX YpaBHEHUH

1 [Ipumeps! pemennit
T depeHInanbHbIX YpaBHEHHH
MaremaTuueckoe MOAEIMPOBAHNE

33 pEeaTbHBIX MPOIECCOB C MOMOIIBIO
muddepeHInanTbHBIX YpaBHCHUM

34 Kontponsnas padota: "[lepBooOpazHas
u uHTerpan”

35 Tpuronomerpuueckne GyHKIUHN, UX
CBOMcTBA U rpaduKu

36 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBA U rpaduKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOMcTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBO#icTBa U rpaduku

40 OT100p KOpHEH TPUTOHOMETPUUYECKUX




YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OTb60p KOpHEH TPUTOHOMETPUICCKHIX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YPAaBHEHUH € TOMOIIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

44 Perienne TpUroHOMETpHUYECKUX
HEPaBEHCTB

45 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenune TpuroHoMeTpu4ecKux
HEPaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHA.
Tpuronomerpuueckue HepaBeHCTBA"

49 OcHOBHBIE METO/IBI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIIEHUS

NOKa3aTCJIbHbIX HCPABCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

31 MOKa3aTeIbHbIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PEILICHUS
MppalMOHAIbHBIX HEPABEHCTB
53 OcCHOBHBIE METO/IbI PEILIEHUS
MppalMOHAIbHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PEILICHUS
HppalMOHANIbHBIX HEPABEHCTB
60 OcHOBHBIE METO/IbI PEILICHUS
UppallMOHAILHBIX HEPABEHCTB
61 I'padmyeckue MeTobl peneHus
HppalMOHANILHBIX YPaBHEHHH
& I'padmyeckue MeToabl pereHus
HppaLMOHAJIBHBIX YPABHEHUN
63 I'padmyeckue MeToabI peneHus

IIOKa3aTCIIbHBIX ypaBHeHI/Iﬁ




64

I'padmyeckue MeTo b1 pemeHus
MOKa3aTeIbHBIX HEPABESHCTB

65

I'padmyeckue MeTOIBI pemeHus
Jorapu(PpMUIECKUX YPAaBHCHHM

66

I'padmyaeckue MeTOIBI pemeHUs
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHbIX U JorapupMUIecKux
YpaBHEHUU

69

I'paduaeckue MeToapl pemeHust
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
YpaBHEHU U

70

I'pacdmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
HEPaBEHCTB

71

I'padmyeckue MeTobl peleHus
MOKa3aTeJIbHbIX U Jorapu(pMUIecKux
HEPaBEHCTB

72

KonTponsHas pabora:
"UppaunoHanbHble, oKazaTeabHble U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHele uncna. Aﬂre6pqueCKa;1
U TPUTOHOMCETPHUYCCKAA (bOpMBI 3aliucu
KOMIIJICKCHOT'O YHUCJia




KowmrmnekcHbie yncna. Anredpandeckas

74 Y TPUTOHOMETpHUYECKasi (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

75 ApupmeTrueckue onepanum ¢
KOMIUIEKCHBIMH YHCTIaMU

76 Apudmernueckue onepanuu c
KOMIUIEKCHBIMH YHCTIaMU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

73 N300pakeHne KOMIJIEKCHBIX YHCET Ha
KOOPJIMHATHOM MJIOCKOCTH

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

20 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMILIEKCHOTO Yncia
[IpumeHeHre KOMITIEKCHBIX YHCEI JIs

81 pereHus pU3NIECKUX U
reOMETPUUECKUX 3a/1a4

2 KontponbHas padota: "KomruiekcHbie
yycna"

83 HarypanbHble u nensie yncna

84 HarypanbHble u nensie yncna

g5 [IpumeHeHue NpU3HAKOB ACTUMOCTH
LIETBIX YU CEI

26 [IpuMeHeHne npu3HaKoB ACIUMOCTH

TOCJIbIX YUCET




87

[IpuMeHeHne npu3HaKoB ACIUMOCTH
uensix yucesr: HOJl u HOK

88

[IpuMeHeHnne npu3HaKoB ACIUMOCTH
uensix yucesr: HOJl u HOK

&9

[IpuMeHeHne pU3HAKOB ACIUMOCTH
LEJIBIX YHMCEJI: OCTATKH 110 MOIYIIIO

90

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YHMCEJI: OCTATKU 110 MOIYIIIO

91

[IpumeHeHne NpU3HAKOB JETUMOCTH
LIEJIBIX YKCeN: anroput™ EBkiuaa mis
peIIeHMS 3a/1a4 B IEJbIX YUCTaX

92

KonTtponbras padota: "Teopus membrx
yucen"

93

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS

95

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX
ypaBHEHUH

96

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppallMOHAIBHBIX
YpaBHEHUH

97

OcHoBHBIC MCTOAbI PCIICHUSA CUCTCM U




COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUI

98

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHU U

99

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKkux
YpaBHEHUU

100

OcHOBHBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH Jlorapu(pMuueckux
YpaBHEHUU

101

[IpuMeHeHne cucTeM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]a4 U3
pa3IUYHBIX 00JIaCTEeH HAYKH U PEaTbHOU
YKU3HU, HHTEPIIPETALUs TOJTY4EHHBIX
pe3ynbTaToOB

102

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3aa4 U 3aja4 u3
pa3IMUYHBIX 00JIACTEeH HAYKH U PEaTbHOM
KU3HU, HHTEPIPETALUs TOTyYCHHBIX
pe3yNnbTaToOB

103

[IpumeHeHre HepaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IMYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TOTyISCHHBIX
pe3ynbTaToOB

104

KonTtponeHas padota: "Cucremsl




palluOHAJIbHBIX, UPpPAllMOHATIBHBIX
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKUX
ypaBHEHUI"

PanmonansHble ypaBHEHHUS C

105
rapamerpamu

106 PanmonanbHbie HEpaBEHCTBA C
rapameTpamu

107 PanmmonanbHbie CHCTEMEI C
rapameTpamu

108 HppaumonanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMHu

109 HppanmonanbHbIe CUCTEMBI C
napaMeTpamu

110 [TokazaTenbHbIE ypaBHEHUS,
HEPABEHCTBA C NTapaMeTpaMu

11 IToxa3zarenbHbIE CUCTEMBI C
napaMmeTpamu

112 Jlorapudmuueckue ypaBHeHUs,
HEPABEHCTBA C [TapaMeTpaMu

13 Jlorapugpmuueckue CuCTEMBI ¢
napaMeTpamu

114 TpuronomeTpruyeckue ypaBHEHHUs €
napaMeTpamu

115 TpuroHomeTpuuecKre HEPABEHCTBA C
napaMeTpamu

116 TpUroHOMETPUUECKUE CUCTEMBI C




napaMmeTpamu

117

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEN pealbHbIX
CUTYaLlMi C MOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTEeMaTHYECKUX MOJIENEN peabHbIX
CUTYalllil C TOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamMmu

119

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEIeH peaTbHbIX
CUTYallil C TOMOIIBIO CUCTEM
YpaBHEHUH C mapameTpaMu

120

KonTtponpHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpEeHue, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBaenus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpEHUE, 0000IICHNE,
CUCTEMaTH3aIus 3HAHHH:
"HepaBencrsa"

125

[ToBTOpEeHnue, 0600611eHNE,




CHUCTEMAaTU3alus 3HAHWNI:
"HepaBencrsa"

[ToBTOpEHue, 060061ICHNE,

126 CHCTeMaTH3aIus 3HaHUMN:
"HepaBencrsa"

[ToBTOpenue, o6o0IICHNE,

127 cHCTeMaTH3aIus 3HaHUMN:
"[IpousBosHas u e€ npumeHeHue"
[ToBTOpeHnue, 06o0IICHNE,

128 CHCTeMaTH3aIus 3HaHUH:
"[IponsBonHas u e€ npuMeHeHue"
[ToBTOpenue, o6obIICHNE,

129 CUCTEMAaTH3aINs 3HAHWH:
"IIpou3BoaHas u e€ npuMeHeHue"
[ToBTOpeHue, 0600IICHNE,

130 cucrtemaTtusanus 3Hanuil: "Murerpan u
ero npumeHenue"

131 [ToBTOpEeHUE, 0600mICHNE,
cucremaTtusanus 3Hanuil: "OyHkaun"

132 [ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3HaHuii: "Oyukuun"

133 [ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanuii: "Oyukuun"

134 Htoroas koHTpoJbHas paboTa

135 Htoroas koHTpoJbHAs paboTa

136 [ToBTOpeHnue, 06061IeHNE,




CUCTEMAaTU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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