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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHsplii Kypc «Anrebpa W Havajla MaTEeMaTHUYECKOTO aHAIM3a» SIBISICTCA
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oodiiero odopazoBaHus,
IOCKOJIbKY, C OJHOW CTOpPOHBI, OH OO€cleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y uis
U3YyUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYTrOil CTOPOHBI, (hopMUPYET
JOTHYECKOe M abCTpaKTHOE MBIIIICHHE 00YyJaroNINXcs Ha YpOBHE, HEOOXOANMOM
JUTIsl OCBOEHUSI HH(GOPMATHKH, OOIIECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTH U JPYTUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (opMynHpyer cBOU
JTOCTH)KCHHS B MaTeMaTHIeCcKoi hopme.

VY4eOHbIlt Kypc anreOpbl U Hayaja MaTEMaTHYECKOro aHaliu3a 3aKJIaJbIBaeT
OCHOBY MJI1 YCIIEHIIHOI'O OBJAJACHHUS 3aKOHaMU (U3UKHU, XHUMUHU, OHOJIOTHUH,
TTOHMMAaHUSI OCHOBHBIX TCHICHIINN pa3BUTHS SKOHOMUKH U OOIIECTBEHHOU JKU3HH,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNIb30BaTh WX JUIs JajbHeWiero oOpa3oBaHUs U B
MOBCEHEBHOM XM3HU. B TO ke Bpemsi oBlajeHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSIMH anreOpsl M MaTEeMaTHYeCKOro aHalu3a pPa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTbH, JOKa3bIBATh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYKIaTh JAEHYKTHBHO, UCIIOJIb30BaTh
00001IeHre W KOHKPETH3aIlui0, a0CTparupoBaHWE W aHAJOTHIO, (OPMHPYET
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIIJICHUE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa W Havala MaTeMaTHYECKOTO
aHanM3a» OOydYarolIvecs MOTY4YaloT HOBBIM OMBIT PEIICHUS MPHUKIAJAHBIX 3a/ad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKHX MOJIENeH pealbHbIX CUTYalluH,
WHTEPNPETAllMA  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCS C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHblii Kypc 00JIajaeT 3HAUUTEIbHBIM BOCHHUTATEIbHBIM IMOTEHIIUAJIOM,
KOTOpBIA peanu3yercs Kak dYepe3 ydeOHBIH Mmarepuan, CrocoOCTBYIOIIHIA
(GbOopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
JESTENbHOCTH, TPEOYIOMeH MPOAOHKUTEIbHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSITEIFHOCTH, ~aKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3@ IOJYYCHHBIN
pe3ynbTar.

B ocHoBe Meromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTH4eCKOro
aHAJIM3a JISKUT JESTEIbHOCTHBIN MPUHIIUI 00yUEHUS.

B crpykType yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHYECKOrO
aHalM3a» BBIICTICHBI CIEAYIONINE COJepKaTEIbHO-METOANYecKre TuHuu: «Uucna
U BBIUUCICHUS», «DYHKIIUU U rpadukuy, «YpaBHEHUs U HepaBEeHCTBa», «Hauama
MaTEMaTUYECKOTO aHainm3a», «MHOXecTBa W Joruka». Bce OCHOBHBIE



COJIepPKATEIbHO-METO/IMYECKHE JIMHUM U3YYaloTCsd Ha MPOTSKEHUM JIBYX JIET
o0ydeHusi Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO OIOJIHSS
ApYr Ipyra W MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMHu M pazjenamu. JlaHHbIN
yu4eOHBIH KypC SIBISE€TCS WHTErPAaTUBHBIM, ITOCKONBKY OOBEAMHSET B cebe
COJIep)KaHME HECKOJIbKUX MaTeMaTHYeCKUX JIMCUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHUS, MAaTEMAaTUYECKUN aHaINU3, TEOpUsS MHOXKECTB, MaTeMaTU4ecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecsi OBIaIeBalOT BcE Ooiee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIe0BaTEIbHO popMHUpyeTcs U
COBEPILIECHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJEelIb peaJbHON
CUTYalluH, PUMEHITh 3HAHUS, MOIYYEHHbIE IIPU U3YYEHUU y4eOHOro Kypca, JJIs
pEIIEeHUsI CaMOCTOSITEIbHO C(HOPMYIMPOBAHHON MAaTeMaTUYEeCKOM 3aJau, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

CopnepxarenbHo-MeTon4ecKas JUHUS «Yucia U BBIYMCIEHUS» 3aBEpIIAET
(opMUpOBaHNE HABBIKOB HCIOIb30BaHUS IEHCTBUTENBHBIX YUCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazosanus. Ha ypoBHe cpenHero obuiero
oOpa3zoBaHus 0co0O€ BHUMaHHUE  yAensiercss  (POPMUPOBAHUIO  HABBIKOB
palMOHANbHBIX BBIYHUCICHUM, BKIIOYAIOIIMX B C€0sl HCIIOJIb30BAHUE PA3IMYHBIX
GopM 3amucu uyuciaa, yMEHHE JeJaTb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHHS, OLEHMBATh YHUCIIOBBIE BBIPAKECHHSA, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMble OOy4YaloIUMCS MHOXECTBA HATypalbHBIX, LIEJBIX,
palMOHANbHBIX U JEHCTBUTENBHBIX  YUCEN  JONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KakIoM M3 O3TUX MHOXKECTB pPacCMaTpHUBAIOTCS
CBOMCTBEHHBIE €My cHeUu(pUYECKUEe 3aJaud M OIepaluu: JEJIEHUE Hauelo,
OIIEPUPOBAHUE OCTATKaMH HA MHOXECTBE LEJIBIX YHUCEN, OCOObIE CBOWCTBA
palMOHAIbHBIX M UPPALMOHANbHBIX YHCEN, apu(METHUECKUE ONEpaliy, a TAKXKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMU MIX TIPUMEHEHUS ISl PEIIeHUs pa3INYHbIX 3ajad
(GopMupyeTcsl NpeACTaBIEHNE O €IUHCTBE MATEMAaTUKM KaKk HayKu U €€ pojiu B
INOCTPOECHUU MOJIENEeH pealbHOr0 MHpa, HIMPOKO HCIOJB3YIOTCA 0000IIeHne u
KOHKPETH3aIHsL.

JIuanua «YpaBHEHUS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHDKEHUU BCETO
o0yueHusi Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHUs, MOCKOIbKY B KaXJIOM
pasnene IIporpaMmel HMPEenyCMOTPEHO pEIIEHUE COOTBETCTBYIONIMX 3anad. B
pesyiapraTe OOydaroluecs OBJIAJEBAIOT PA3IMYHBIMM METONAMU  PEIICHUs
palMOHANbHBIX, HUPPAlMOHANbHBIX, IOKAa3aTENbHBIX, JIOTAapU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHUCTEM, a TakKxke 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HUCHOJIB3YIOTCS MPHU
UCClIeZIOBaHUN (YHKIIMI C TTOMOIIBIO MPOU3BOJHON, TPU PEIICHUH TMPHUKIATHBIX



3a/1a4 U 3a7a4 Ha HaXOXJAeHWE HauOOIbIIUX M HAMMEHBIIUX 3HAYCHUU (PYHKIIUU.
JlanHasi comepkarenbHasi TMHUSL BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBITIONHATh  pacy€rel 1o  QopMynaMm, MpeoOpa3oBaHMsl  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHU,
collepKallluX CcTeneHu u Jorapudmel. brarogaps u3yudeHuro anreOpanyeckoro
Marepuana IMPOUCXOAUT  JNAJIbHEWIIEE  pPa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIJIEHUS O0yYaromuXxcs, GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHuid, pabOThl C  CHMBOJBHBIMH  (oOpMamMHu,  IPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJEC PAaBEHCTB M HEPaBEHCTB. Ajredpa
npennaraetr d(PQPeKTUBHbIE WHCTPYMEHTHI JUISI PEHICHUS TPAKTUYECKUX U
€CTECTBECHHO-HAYYHBIX 33J1a4, HAIVISIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToAuueckass JuHUA «DyHKUMH H TpaduKu» TECHO
neperieTaeTcss ¢ JPYrUMU JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATENBbHOCTD N3YUeHUs MaTepuana. M3yuenue creneHHon,
NIOKAa3aTeIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOWCTB
U rpaduKOB, UCHOIb30BaHUE (DYHKIMM ISl pelIeHus 3a1ad U3 JAPYTUX y4eOHbIX
IPEAMETOB U PEANbHOM KU3HHU TECHO CBS3aHO KaK C MAaTEMATHUYECKUM AaHAJIH30M,
TaK U C PEIICHUEM ypaBHEHUU M HepaBeHCTB. lIpu »TomM Oomblioe BHUMaHUE
yaensiercsi GOpMUPOBAHUIO YMEHHS BhIpaXXaTh (POpMYJIaMU 3aBUCHUMOCTH MEXIY
pa3NUYHBIMU BEJTMYMHAMH, MCCIENOBaTh TMOJYyYEHHbIE (PYHKIUU, CTPOUTH UX
rpaduku. Matepuan 3TOl cofep>KaTebHON JTMHUN HAIEeH Ha Pa3BUTHE YMEHUUN
M HAaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCUMOCTA MEXKAY BEIMYMHAMHU B
paziuuHoM ¢dopme: aHATUTHYECKOU, rpaduyeckoid U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOT .

ConepxartenbHas auHusl «Hadana MaremMaTH4ecKOro aHaiv3ay IO3BOJSET
CYIIECTBEHHO PaCUIMPUTh KPYr KaKk MAaTEMaTHYECKUX, TaK M MPUKIIAIHBIX 3a/ady,
JOCTYIHBIX OOYyYaronuMmcsi, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMA, ONPEAeHiTh MX HAWOONbIINE W HAWMEHBIINE
3HAQYECHUS, BBIYUCIATH mom@aan ¢Guryp v oObEMBI TEN, HAXOAUTh CKOPOCTH M
yCKOpeHus TnpoleccoB. JlaHHas coaep)karelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHUSI MaTE€MaTHUYECKUX MOJEIEH pealbHbIX CHUTYyaluH,
MO3BOJISIET HAXOAUTh HAWIy4Yllee PENICHHE B MPUKIATHBIX, B TOM YHCIIE
COLMAIBHO-?)KOHOMHUYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MAaTUYECKOTO
aHanM3a CrocoOCTBYET pa3BUTHIO aOCTPAaKTHOrO, (OPMaJbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTEMaTHKU B HayKe, TEXHUKE W HCKyccTBe. OOydaroniuecs: y3HAIOT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOANYECKass TUHUS «MHOXKeCTBa M JIOTMKa» BKIIOYAET B
ceOst DJIEeMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIMNA BCE pa3/eibl
MaTEeMaTUKH U €€ WPWIOKEHUN, OHU CBS3BIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCITUIUTMHBL W WX TPWIOXKEHUS B eAuHoe I1enoe. I[lodToMy BaxXHO 1aTh
BO3MOXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISi BRIPAXKEHUS CBOMX MBICIIECH.
JpyruMm BaXKHBIM TPU3HAKOM MaTEeMaTUKM KaK HAyKWd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHUM U CIEJOBAHUE OMNpPeaeIEHHBIM
npaBWjaM  TOCTPOCHHS  JOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BHTHUIO JIOTUYECKOT'O MBIIIICHUS
00yJaroIIMXcs, TO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS HAa OCHOBE JIOTHYECKHX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3ay
NPUCYTCTBYIOT OCHOBBI MaTEMaTHYEeCKOI'O0 MOJICITHPOBAHUS, KOTOPHIC MPU3BAHEI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB IMOCTPOEHUS MOJEIEH peallbHbIX
CUTYyaIllMii, WCCIEAOBAHMUS DJTHX MOJENIEH C TIOMOIIBIO armapara anreOpsl
MaTeMaTUYECKOTO aHalln3a, WHTEPIPETAlUU IOMyUYEeHHBIX pPe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KXKIIBIN U3 Pa3/eNoB MPOTrPaMMBbI, TTOCKOJIBKY BECh MaTepua
y4e0HOTO Kypca IMMPOKO HCIOJB3YeTCs I PEIICHHS MPUKIaAHBIX 3amad. [lpu
pEIICHUHM  pEabHBIX  NPAKTHYECKUX  3amad  oOydJaroIuecss  pa3BHBAIOT
HaOII0aTeNIbHOCTh, YMEHHE HAaXOIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlestenpbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM y4eOHOTo Kypca «Anredpa 1 Hadaja
MaTeMaTUYECKOTO aHaTN3ay.

Ha wusydenne yueOHOro Kkypca «AnreOpa W Hadajla MaTeMaTHYE€CKOTO
aHanuzay» otBoauTcs 272 vaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Paumonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIIEHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaaHbIX 3a4a4 U3 Pa3INYHbIX OTPACiIey 3HAHUU U PEANIbHOM KU3HU.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIa U ero cBoMcTBA. [IpuOmmkEéHHbIE BHIYMCIICHUS, MPAaBUIIA
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3yJIbTaTa BEIYUCICHHM.

Crenenp ¢ wuensiM mnokaszareneM. bunom Herorona. Hcnonb3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHaJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEACTBUTEIIBHBIM [1OKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHbIE NPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEPaBEHCTB. MHOroOwIieHsl OT OJHOW NEpeMEHHOMW. JlemeHne MHOrodseHa Ha
MHOIOWIEH € ocTarkoM. Teopema be3y. MHoOrowiessl ¢  LEIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelIeHus
VPPalMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXEHU, COAEPKALUX JTOrapu(MBbI.

Jlorapugpmunueckue YpaBHEHHMUS. OcHOBHBIE METO/IbI peLIeHMs
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybL. ITpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienne cucreM JnMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBl JIMHEUHBIX
ypaBHeHH. Ornpenenurens MaTpullbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHs, IPUMEHEHUE OIPENEIUTENS I pPEeUICHUs
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUHU. lcciienoBaHue DOCTPOCHHOW MOJAEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[ToctpoeHne mMaTeMaTUYECKHUX MOJENIEN PEalbHOM CUTYyalUMH C TOMOIIBIO
ypaBHEHUIl U HepaBeHCTB. [IpuMeHeHHe ypaBHEHHII M HEPAaBEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHKUUM U rpaduku

@yHkus, crnocoObl 3aaHus (yHKIMU. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkuuit. I'padux  yHkimu. DieMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTp ompeneneHus U MHOXECTBO 3HadeHH (yHkuumu. Hymn dynkuuu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ynkiuu. IIpoMexXyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHHUMYMBI
¢bynkiuu. Hanbomnpiee u HauMeHblee 3Ha4eHus: QyHKIIMKU Ha POMEXKYTKE.

JIlunelinasi, kBajpaTU4Hass U JIpOOHO-TMHEWHAs (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpadguk. CpoiictBa W rpaduk KOpHS N-OM CTENeHH Kak (YHKIUA OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazatenbHass u norapupmuyeckas (yHKUMHU, MUX CBOWMCTBA M TpadUKH.
Ncnonb3oBanue rpad@ukoB GyHKIMMA 715 pEeLICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMEHTa.

QOYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoleccax | SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHaIu3a

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUsS ITOCIeaOBaTeNbHOCTEN. Meton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTEMATHYECKOIO0 aHAIM3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

ApudmMernueckas u reomeTpuueckas nporpeccu. beckoHeuHO yObIBaromast
reoMmerpudeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH I€OMETPUUYECKON
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIMAIBHBINA POCT. Uucno e. @opmyia CiI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
IIPUKJIIAIHOTO XapaKTepa.



HenpepwiBubie (GyHKIMM W WX cBodcTBa. TodykM paspbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkiuid. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JJIl PEUICHHS HEpPaBEHCTB. lIpMMeHEHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BrOpas npousBoaHble GyHKIMU. OnpeeeHue, TeOMETPUUECKUN U
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKIIHH.

[IpousBogHbIE  dIEMEHTapHBIX  (YHKITHIA. [IponusBogHass  CyMMBlI,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOmepanuyd HaJ MHOXKECTBAMUM M HMX CBOMCTBA. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMMCAaHUSI PEAJbHBIX IPOLECCOB W SIBICHUW, MPU PELUICHUU 3adad M3 JPYTUX
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIJACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpImuii obmmi aenmutens (mamee — HOJI) m HamMmenbiiee oOmiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

KommnekcHble uucna. AnreOpaumdeckass W TPUTOHOMETpUYecKas (HOpPMBbI
3aMiCH KOMIUIEKCHOTO 4Hclia. ApudMeTUYECKHe OIepaluud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn u3 KOMIUIEKCHOrO uyucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIs PelIeHUs (PU3NYECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHUA U HEPABEHCTBA

Cucrtema ¥ COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuyecKuX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UppalMOHATBHBIX, TTOKA3aTEIbHBIX U JOTAPU(PMUIECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEeMaTUYECKUX 3a/ad M 3aJlad W3 Pa3ju4HbIX 00JacTe HayKH U pealbHOM
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHkunM U rpapuxu

I'padux kommozunuu ¢GyHkiuid. ['eomerpuyeckue o0pa3bl YpaBHEHHUN WU
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckre MeToawl pelieHUss ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/bI pEIIeHUs 3aJ1a4 C TapaMeTpaMHu.

Wcnonb3oBanne rpadukoB (QYHKIUN JUIsI UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MPEAMETOB U PEATTbHOM KU3HMU.

Havajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHnre MpoU3BOAHON K MCCIIENOBaHUIO (DYHKIIMM HA MOHOTOHHOCTH M
SKCTpeMyMbl.  Haxoxjenue  HawOONbIIET0 W  HAWMEHBINETO  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3a/adax, Ui ONpPENENICHHs] CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKImMi. [TpaBuina HaxoXx1eHUs TEPBOOOPAZHBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Beruncnenue
onpenenéHHoro uHTerpana mno popmyne Hetotona-JIeitonuna.

[IpumeHeHnue wWHTErpana sl HaXOXIAEHUS IUIOMAJeH IUIOCKUX (Quryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumeps pemenuit auddepeHnuaIbHbIX ypaBHEHUH. MaTteMaTuyeckoe
MOJICTUPOBAHUE PEATBHBIX TPOIECCOB ¢ TOMOIIBI0  auddepeHImaIbHBIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMK 00YUaIOLIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIenyp TPa)xJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAJIIBHBIMA HMHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUAMH U Ha3HAYCHHUEM;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTUYECKOM IIKOJIBI,
UCTIOJIb30BaHUE JTUX JIOCTIDKCHMM B JPYrUX HAyKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEAECHUS, CBA3aHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKH W JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIlleKTaM pPa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuYecKOro BOCIUTAHUSA:

c()OPMHPOBAHHOCTh YMEHHUS MPUMEHATh MAaT€MATHYECKHE 3HAaHUSA B
MHTEpECcax 310pOBOIro U 0€30MacCHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (Gu3ndecKkass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON EATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYHdy, OCO3HAHHE IIEHHOCTH TPYJOJIIOOUs, HWHTEpeC K
pasnuyHbiM  chepam  TPOPECCHOHATILHON  JESITENHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymiedt mnpodeccud W peau30oBBIBATH COOCTBEHHBIE JKM3HEHHBIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0O U
caM0ooOpa30BaHUIO Ha TPOTSHKEHWHM BCEW JKU3HHM, TOTOBHOCTH K AKTUBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTb  AKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHHE BIIMSIHUSA
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE TII00AIBHOr0 XapaKTepa dKOJIOTHISCKUX Mpo0IeM, OpUSHTAITUS
HA TPUMEHEHHE MaTEeMaTHUYE€CKUX 3HAHWM MJid penieHus 3ajgady B 00JacTu
OKpYJ)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOM HayKHW Kak c]epbl 4YeIoBEYECKOW MAesATEeIbHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU U MaTeMaTU4YECKOW KyJIbTypOW Kak CpPEACTBOM TIO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MATEMaTUUYECKUX
OOBEKTOB, TOHSTHH, OTHOUIEHUH MEXAYy MOHATUIMH, (POpMYyIHUpPOBATh
OTIpeIeNICHHsI TIOHATUM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBaHWSI /711 0000IIEHHS 1 CPAaBHEHHMSI, KPUTEPUU TTPOBOJUMOTO aHATH3A;

BOCIIPUHUMATH,  (OPMYJIUPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIIBHO JOKA3aTEJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOWpaTh cmoco0 perneHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILCHUS, BbIOMpaTh  HauOoyiee MOAXOASIUMUA € YYETOM
CaMOCTOSITE€IILHO BBIJICTICHHBIX KPUTEPUER).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIOBh30BaTh BOMPOCHl KaK HCCIIENOBATEIILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MPodIeMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJICHUIO OCOOGHHOCTEH MaTeMaTuuecKoro 00beKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHHS W BBIBOJABI O PE3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIECCa, a TakKe BBIIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIIAATH JAeUIIUTH WHPOPMAIIUU, JaHHBIX, HEOOXOAMMBIX /I OTBETA Ha
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH(OOPMAIIUIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTHU3MPOBaTh M HWHTEPIPETHPOBATh HHPOPMAIUIO PA3TMYHBIX BHIOB M
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh HH(POPMAIIUIO, TPEIACTABIATh €€ B Pa3NMUHBIX (GopMax,
WILTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaAEKHOCTh uH(pOpMaIu 1o CaMOCTOSITETTEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCBMEHHBIX TEKCTaX, JaBaTb MOSICHEHUSA IO XONY PELICHUS 3a1auy,
KOMMEHTUPOBATh MOJTYyYECHHBIA pE3yJIbTarT;

B X0/€ OOCYKJEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIECHUsA, COIOCTABIATh CBOM CYXACHUA C CYXICHUAMU JPYIMX Y4YaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4M€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOUH (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJIbTaThl PELICHUS 3a1a4M, JKCIIEPUMEHTA, UCCIEA0BAHUA,
IPOEKTa, CaMOCTOATEIBHO BBIOMPATh (OpMAT BBICTYIUIEHHUA C YYETOM 3ajad
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranuzanus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEILICHUS 3a/1aud, BEIOMPATh CIIOCOO pEHIeHUs C
y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yUETOM HOBOM MHPOPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJQJCTh  HABBIKAMHU  TO3HABAaTEIbHOM  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CcaMONPOBEPKU, CAMOKOHTPOJS TIpollecca W pe3ysbTaTa pelieHus
MaTEMaTUYECKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OLIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBIACHATh IPUUUHBI
JOCTIKEHUS WA HEIOCTH)KEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMATh W HMCHOJb30BaTh NMPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYAIBHOU
paboThl mTpU pelmieHuH Y4eOHBIX 3ajay, TMPUHUMATh 1e1b COBMECTHOM
NEATENbHOCTH, IUJIAHUPOBATh OPraHU3allMi0 COBMECTHOW paboThl, pacmnpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXAaTh TIPOLIECC U pe3yiabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBAaTh B TPYMIOBBIX (GopMax paboThl (0OCYXIEeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» H HHBIE), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPJMHUPOBATh CBOW JCHCTBUS C JPYrUMHU 4Yi€HaAMU KOMAaHJbl, OIICHUBATH
KauyeCTBO CBOEro BKJa/Ja B OOLIMN MPOJIYKT MO KPUTEPHUSIM, CHPOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

INPEIJMETHBIE PE3YJIBTATDBI

K konmy oOyuyenuss B 10 kjacce oOydaromuiics TOJYYHUT CIEIYIOIINE
IpeAMETHBIE PEe3yNbTaThl MO OTAEIBLHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAJIU3a»:

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHSTHSIMU: PAIMOHAILHOE YHCIIO, OeCKOHeYHas
nepuoauvecKass Japo0b, TPOIEHTHI, HPPANHOHATHLHOE YWCIO0, MHOXECTBA
palMOHATBHBIX U JEHCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOT O YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pElIeHUs NPUKIAIHBIX 3a/lady U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

NPUMEHSThH MPUOMKEHHBIC BRIYUCIICHISI, TIPABUIIA OKPYTJICHUS, TPUKUIKY H
OLICHKY pe3yJbTara BEIYMCICHUMN;



CBOOOJTHO OMEPHUPOBATH TMOHSATHEM: CTENEHb C IEJIbIM [OKa3aTeseM,
UCMOJIb30BaTh MOJIXOJAIIYI0 (POPMY 3aIUCU JEHUCTBUTEIbHBIX YMCEN JUISl PELICHUS
IIPAKTUYECKUX 3a]1a4 U IIPEACTABIICHNs JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHDb C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOOHO OINEPUPOBATh MOHATHUSAMHU: JIOTapudM UHCHA, JCCITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJIHO OMEPHUPOBATH MOHITUSAMU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCJIOBOI'0 apryMEHTa;

OIEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC M apPKTAHI€HC YHMCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBaTh MOHATHUSAMM: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PABHOCWIBHBIE YPABHEHUS Y YPABHEHHUSI-CIIEICTBUS, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOJIBl pELIECHUS pPAUUMOHAIBHBIX M JIPOOHO-
pPAalMOHAIBHBIX YPAaBHEHWM, NIPUMEHATh METOJ HWHTEPBAJIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C LeJIbIMU KO3(p(UIMEHTaMH, KOPHU MHOIOYJI€HA, NPUMEHSThH
JICJICHHE MHOTO4WJIEHAa HA MHOT'OWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl PELLICHMS 3a/1a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENIUTENh MATPUIbl 2 X 2 KU €ro TIeOMETPUYECKHUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpEAENHTENs 2 X 2 JId BBIYMCIICHMSI €r0 3HA4YCHMUS,
IPUMEHATh ONPENEINUTENN Uil PEUIeHUs CHUCTEMBbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJINPOBATH PEAIBHBIE CUTYAllMU C TIOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCJIE0BaTh ITOCTPOCHHBIE MOJIENIA C IOMOIIBIO MaTpPUL U ONPEIEIUTEIEH,
MHTEPIPETUPOBATH MOJYUYEHHBIN pPE3yJIbTaT;

UCTIONIb30BaTh CBOWCTBA JEHCTBUNM C KOPHSAMH JUIsl TMPeoOpa3oOBaHUS
BBIPaKEHUU;

BBINOJIHATH IPe0o0pa30BaHMsI UNCIOBBIX BBIPAXKEHUH, COAEPKAILUX CTENEHU C
PalMOHAIBHBIM ITOKA3aTeNeM;

UCIIOJIb30BaTh CBOMCTBA norapuMoB JUTS npeodpa3oBaHuUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOO/IHO ONEpUPOBATH IOHATUSAMU: HpPpALMOHAIbHbBIE, IOKAa3aTElbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSTH OCHOBHBIE TPUTOHOMETPHUYECKHE POPMYIIBI TS TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH  HeoOXoauMmble (QOpMyabl A pPEHMIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh pEaJbHbIE CHUTYallud Ha S3bIKE€ aireOpbl, COCTaBIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIHNH,
B3aMMHO oOpaTHble (yHKIMH, Kommo3uius GyHKIMA, Tpaduk ¢GyHKIUH,
BBINIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPUKOB (YHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOMKECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOHO OMEpPUPOBaTh MOHATHAMH: UETHbIE M HEUETHbIE (DYHKIMH,
nepruoanyeckrue QyHKIUHN, MPOMEKYTKH MOHOTOHHOCTHA (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBl (YHKIMHM, HauWOOJbIIee M HAUMEHblIee 3HaueHHe (YHKIMH Ha
IPOMEKYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIIHS C HATypajJbHBIM U
[ENbIM TIOKa3aTesneM, TpauK CTENeHHOW (QYHKIMM C HATYpPaJbHBIM W LEIbIM
nokasareneM, rpapuk KOpHS N-Oi cTeneHdu Kak (YHKIHUA OOpPAaTHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBATh TOHATHUSAMU: JUHEWHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE WX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAsl U JorapupmMuyeckas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIS PEIICHHS
YPaBHEHW;

CBOOOMHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAST OKPYXKHOCTD,
oTpezieieHre TPUTOHOMETPUYECKUX (PYHKIIUN YUCIOBOI'0 apryMEeHTa;

UCTOIb30BaTh TIpaduku GYHKIUE AJI1  HCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB U peatbHON
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATH MOHATUAMM: apumeTnyeckas MU TeoMeTpUYecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi TeOMETPHUUECKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIMAJIBHBIN pOCT, GopMysa CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOIb30BaTh MPOTPECCUM JJIsi PELICHUS pPEabHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJIHO OTEPUPOBATH MOHITUSIMHU: TTOCJIEIOBATEIILHOCTD, CITIOCOOBI 3aaHuUs
MOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OIEpPUPOBATH TOHATUSAMH: HENPEPhIBHbIC (DYHKIIUHU, TOYKH
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEepUPOBaTh TOHATHEM: (YHKIMS, HENpEphIBHAs Ha OTPeE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TMOHATUSIMH: TIepBasi M BTOpas MPOU3BOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISITH MTPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIUU
NBYX (YHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTHUKA:

CBOOOJHO  ONEpUPOBATH  MOHSATUSIMHU: MHOXECTBO, ONEpaluu  Haj
MHOECTBAMU;

UCITIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpEIeTIeHUe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K konmy oOyuenus B 11 kJiacce oOydarOmIMHCA MOJYYUT CIEAYIOIINE
peAMETHBIE Pe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeill mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpHUPOBATH TOHATHSIMH: HATypalbHOEC H IIE€J0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHUCEN, WCIOIb30BaTh MPU3HAKHU JIETUMOCTU
uensix yncen, HOJl n HOK HaTypalibHBIX 4Mcel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpUPOBATh MOHSATUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (PopMe, BHITIONHATH apu(PMETHUECKUE ONEpaIlMu C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA!



CBOOOJTHO OMEpUPOBATh MOHATUSIMH: HUPpPAIMOHAIBHBIE, IMOKa3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh HUX PEUIEHHs C  I[OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEH TpH pPEUIEHUH TPUTOHOMETPHUYECKOTO
YPaBHEHHS;

CBOOO/IHO OINEpPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCThb YpPaBHEHUU U
HEPaBEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHs, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pAallMOHAIBHBIX, UPPALMOHAIIBHBIX, IT0KA3aTEIbHbIX U
Jgorapu(pMUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemark palMOHANIbHBIE, UppalOHAJIbHBIE, [IOKa3aTeJIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH TpadUyecKre METOMbI Ui PEIICHUs YPaBHEHUN U HEPaBEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh pEajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJENM C HCIOJb30BAHUEM ammapaTa aireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JIBYX ()YHKLINA;

CTPOUTh TI'E€OMETpUYECKHE 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJHO  OINEpPUpPOBaTh MOHATUAMHU: TpaUKU  TPUTOHOMETPUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKUMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MmaTreMaTH4yecKoro anajamsa:

UCIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIIEN0BAHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HanOoJblIee U HAUMEHbIIee 3HaUYeHUS (PYHKIIMHU HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO [UISl HAXOXKICHUS HAWIYYIIETrO pELICHUS B
IPUKIAIHBIX, B TOM 4YHUCJIE€ COLMAIbHO-D)KOHOMMYECKHX, 3aJadax, I
OIpeNeNICHUs] CKOPOCTH U YCKOPEHHUS TNpolecca, 3aJaHHOro (GopMylod uiu
rpaguKom;



CBOOOJHO ONEPHUPOBATh TOHATHSAMU: IEPBOOOpa3Hasi, ONpeaeaIEHHBIHN
MHTETpaJl, HAXOIUTh TIEPBOOOPA3HBIC DIIEMEHTAPHBIX (YHKIUH W BBIYHCIATH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHHE O MaTEeMAaTHYECKOM MOJICTUPOBAHUM Ha MpUMEpPE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

penaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPorpamMMmbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS ¢ 12 1
LEJIBIM MOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTETIECHU. 15 1
HppauroHaneHble ypaBHEHHS
4 [TokazatenbHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIHS. 18 1
Jlorapudmudeckue ypaBHSHUS
6 TpuronomeTpuueckue BbIpaKEHUS U 99 1
YpaBHEHUs
[locnenoBaTenbHOCTH M IPOTPECCHH 10
HenpeprwiBable ¢pyHkImu. [IponsBogHas 20
9 [ToBTOpenHue, 06001IeHNE, CHCTeMAaTH3AIINS 5 5
3HaHUI
OBHIEE KOJIMYECTBO YACOB 110 I[TPOIT'PAMME 136 10 0




11 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI pecypesr
1 HccnenoBanue GyHKIMIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U UHTETpa 12 1
3 I'padukn TPUTOHOMETPUUECKUX (PYHKIIUH. 14 1
TpuronomeTpuueckie HepaBeHCTBA
4 HppaunonanbHble, MOKa3aTeIbHbIE U 24 1
norapupMUUecKre HepaBeHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl paliiOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JTOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacos JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3yuyeHus odpa3oBaTejibHbIE
padoTbI padoThbI
pecypcbl
1 [[MHuoxecTBO, onepaluy Hajl 1
MHO>XECTBAaMM U UX CBOICTBa 04.09.2023
2 varpamMMbl Diepa-Benna 1
Huarp P 05.09.2023
[TpumeHeHne TeOpETUKO-MHOKECTBEHHOTO
3 1
arnmnaparta JJis peuieHus 3a1a4y 05.09.2023
PammonanpHbie ynciaa. OOBIKHOBEHHEIC U
4 eCATHYHBIC IPOOH, TIPOIICHTHI, 1
g AAPODIL, TP 06.09.2023
OCCKOHEUHBIC MTEPHOANYSCKHEC APOOH
PanmonaneHbie yncia. OOBIKHOBEHHBIC U
5 €CATUYHBIE TPOOH, IIPOIIECHTEI, 1
8 APOBIL TIPOTL 11.09.2023
OECKOHEUYHBIC IEPUONICCKUE TPOOH
[Ipumenenue apobeil ¥ MPOLEHTOB ISt
6 1
pelIeHNs PUKIAIHbIX 3a1a4 12.09.2023
[Tpumenenune apodeit U MPOLEHTOB TSt
7 1
peuieHus MPUKIAIHbIX 3a/1a4 12.09.2023
JeicTBuTenbHbIe yncia. PaimoHanbHbIe U
8 1
UppalyOHaJIbHbIE YHCIIa 13.09.2023
9 ApudmeTrueckue oneparuu c 1
JIEACTBUTENILHBIMY YACIAMU 18.09.2023
10 Moaynb 1eHCTBUTENBHOTO YUCIIA U €70 1




CBOMCTBA

19.09.2023

11

[MpubnmkEHHBIC BEIYUCIICHUS, TPABHUIIaA
OKpPYIJICHUS, IIPUKUKA U OLICHKA
pe3yibpTaTa BEIYUCICHUN

19.09.2023

12

OCHOBHBIE METOJIbI PEIICHHUS LEIbIX U
JTpOOHO-pAlIMOHATIFHBIX YPABHECHUH U
HEPaBEHCTB

20.09.2023

13

OCHOBHBIE METOJIBI PEIICHUS LENbIX U
JTpOOHO-PalIMOHANBHBIX YPaBHEHUHN U
HEPABEHCTB

25.09.2023

14

OCHOBHBIE METOJIbI PEIIEHHUS LIEIbIX U
JIPOOHO-PAIMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

26.09.2023

15

MHOro4wieHsl OT OHON EPEMEHHOM.
JlemeHre MHOTOUYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

26.09.2023

16

MHorousneHsl ¢ HenbMu ko3 puimeHTamu.

Teopema Buera

27.09.2023

17

Pemenue cucreM TMHEWHBIX ypaBHEHUI

02.10.2023

18

Pemenne cucrem IMHEWHBIX YpaBHEHUN

03.10.2023

19

Marpuiia cucTeMbl TUHEHHBIX YPaBHEHUH.
Onpenenurens MaTpULbl 2X2, €ro
r€OMETPUYECKUN CMBICII U CBOWCTBA;
BBIUKCIICHUE €T0 3HAYEHUS

03.10.2023

20

Onpenenurtesb MaTPULBI 2X2, €ro
F€OMETPUYECKUI CMBICIT U CBOMCTBA;

04.10.2023




BBIYHMCJICHHUE €I'0 3HAUYCHUA

21

[IpumeHeHne onpenennuTens Al peleHus
CUCTEMBI JINHEVHBIX YPaBHEHUN

09.10.2023

22

Pelienne npukiagHbIX 3a/1a4 ¢ TOMOILBIO
CHUCTEMBI JINHEWHBIX YpaBHEHUI

10.10.2023

23

Pemrenne npukitagHpIX 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEVHBIX YPaBHEHUN

10.10.2023

24

Konrtponbnas padota: "Panuonanbhele
ypaBHEHHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHECHUIT"

11.10.2023

25

OyHKIHS, CTIOCOOBI 3aJaHUST PYHKITHH.
B3aumuo obpatHble QyHKIMH.
Kommozumus GhyHKInn

16.10.2023

26

I'paduk GyHKIHH. DIIeMEHTapHbBIC
npeoOpa3oBanus rpaduKkoB GyHKITUI

17.10.2023

27

OO6nacTb onpesieneHns 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hymu GyHkimm.
[IpoMexxyTKH 3HAK MOCTOSTHCTBA

17.10.2023

28

UYEtHble 1 HEYETHBIE (PYHKIINU.
[epuonuueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

18.10.2023

29

MakcuMyMbl © MUHUMYMBI (DYHKIIHH.
Haubonbiiee n HaMeHbllIee 3HaYCHUE
(GYHKIMM Ha IPOMEKYTKE

23.10.2023

30

JluneiiHasi, KBaJipaTU4Hasi U JpOOHO-
JUHENHas QyHKINH

24.10.2023

31

DJIEMEHTapHOE UCCIICIOBAHUE U
NOCTPOCHHE TPAPUKOB ATHX (PYHKITHIH

24.10.2023




:‘)J'ICMCHTapHOC HUCCJICJOBaHUC U

32
MOCTpOEHNE TPAPUKOB ITUX PYHKITHI 25.10.2023
33 Crenenb ¢ 1eTbIM MOKa3aTeneM. bunom
HeroTona 06.11.2023
34 Crernens ¢ 1enbsIM MokasarenaeM. bunom
HeroTona 07.11.2023
CrenenHast GyHKIUS C HATYpPaJbHBIM U
35 . E€ cBoii
eNBIM TIoKa3aTeneM. E€ cBoiicTBa u 07.11.2023
rpadux
36 KonTtponbsHas pabota: "Crenennas
¢ynkuus. E€ cBoiictBa u rpaduk" 08.11.2023
37 ApupmeTrueckuil KOpeHb HaTypaIbHOM
CTETeHH U €ro CBOMCTBA 13.11.2023
38 ApubmMeTnueckuii KOpeHb HATYpPaTbHOU
CTEIEHU U ero CBOWCTBA 14.11.2023
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIA,
39
coJiepKalluX CTENCHH U KOPHU 14.11.2023
[IpeoOpa3zoBaHMs YUCITOBBIX BEIPAKCHHIH,
40
COJICpIKalIUX CTETICHH U KOPHU 15.11.2023
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
41
co/iepKaluX CTETIEHU U KOPHU 27.11.2023
UNppanmonansubie ypaBHeHUS1. OCHOBHBIE
42
METO/TbI prHCHI/IH HPPaIMOHAEHBIX 98.11.2023
ypaBHEHUH
Upparnmonansubie ypaBHeHUs. OCHOBHbBIE
43
METO/IbI p?H_IeHI/ISI HppalMOHATBHBIX 98.11.2023
ypaBHEHUI
44 Wppanmonaneublie ypaBHeHUss. OCHOBHbIE




METO/bI PEIICHHS UPPALMOHATBHBIX
ypaBHEHUI

29.11.2023

PaBHOCWIIBHBIE IEPEXOBI B PELICHUU

45
UPPaLMOHAIIBHBIX YPABHEHUN 04.12.2023
PaBHOCHIIBHBIE ITEPEXO/IbI B PELLICHUU
46 .
UPPALMOHATIBHBIX YPaBHEHHM 05.12.2023
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
47 .
UPPALMOHAIIBHBIX YPABHEHUN 05.12.2023
PaBHOCHIIBHBIE TEPEXO/IbI B PELIEHUU
48 .
UPPAIMOHATILHBIX YPABHCHHIMA 06.12.2023
CoiicTBa u rpaduk KOpHS N-0ii CTETIEHN
49 KaK KLIUU OOpaTHOM CTENEHH C
byttt 06p 11.12.2023
HaTypaJbHbIM [TOKa3aTeleM
CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHU
50 KaK KIIUU OOpaTHOM CTENEHH C
byt 06p 12.12.2023
HATypaJbHBIM MTOKa3aTeeM
Kontponsnas padota: "CBoiicTBa u rpapux
51 KOpHs N-o# crenienu. MppanumonaibHbie
P ; bpatt 12.12.2023
ypaBHEHHS
59 CreneHb ¢ palMoOHAIBHBIM NIOKA3aTeIeM U
e€ CBOliCTBa 13.12.2023
53 CreneHb ¢ pallMOHaIbHBIM IIOKA3aTeIeM U
e€ CBOICTBa 18.12.2023
54 CreneHb ¢ palMoOHAIBHBIM NIOKA3aTeIeM U
e€ cBoiicTBa 19.12.2023
55 [Toka3arenbHas ¢pyHKLUSA, €€ CBOWCTBA U
rpaduk 19.12.2023
56 Hcnonp3oBanue rpaduka GyHKIAN A715




pellieHus] ypaBHEHUM

20.12.2023

Hcnonp3oBanue rpaduka GyHKIAN A715

> pelieHNs ypaBHEHUI 25.12.2023
Ioka3arenbHble ypaBHeHUs. OCHOBHBIE
58 METO/IbI p?H_IeHI/IH MOKa3aTeIbHbBIX 96.12.2023
ypaBHEHHI
IokazarenbHble ypaBHeHHs. OCHOBHBIE
59 METObI p?meHm{ MOKa3aTeTbHBIX 96.12.2023
ypaBHEHUH
IlokazarenbHbie ypaBHEeHUA. OCHOBHBIE
60 METOJIBI p?IHCHI/ISI OKa3aTeJIbHBIX 97 122023
ypaBHEHUI
61 KonTtponbHas padota: "[lokazaTenpHas
dbynaknus. [TokazaTeapHbie ypaBHEHUS" 09.01.2024
62 Jlorapudm uucna. CoiicTBa jgorapudpma 09.01.2024
63 Jlorapudwm uucna. CBoiicTBa iorapugpma 10.01.2024
64 Jlorapudm uncna. CoiicTBa jorapupma 15.01.2024
65 JlecaTudHbIe U HaTypaJbHBIE JIOTapH(PMbI 16.01.2024
66 JlecaTnuHble U HaTypaJibHbIE JIOTapH(pMbI 16.01.2024
67 [IpeoOpazoBaHue BbIpaKeHHIH,
cojieprKanux Jorapudmpl 17.01.2024
68 [IpeoOpa3oBanue BbIpakeHUH,
coJiepKaux JorapudmMel 22.01.2024




[IpeoOpa3zoBaHue BhIpaKEHUH,

09 coJiepKalux Jorapudmol 23.01.2024
20 Jlorapudmuueckas GyHKIHs, €€ CBOHCTBA

u rpaduk 23.01.2024
71 Jlorapudmuueckas GyHKIMs, €€ CBOHCTBA

u rpaduk 24.01.2024
79 HcnonpzoBanue rpavq)I/IKa byHKIMT TS

pelleHns ypaBHEHUN 29.01.2024
73 Hcnonb3oBanue rpail)m(a GyHKIMYT IS

pelIeHHs ypaBHEHUH 30.01.2024

Jlorapudmudeckue ypaBHeHUs1. OCHOBHEIE
74 METO]IbI p?H_IeHI/ISI JOrapupMUIECKUX 30.01.2024

ypaBHEHMH

Jlorapudmuueckue ypaBuenus. OCHOBHBIE
75 METO/BbI p?IHCHI/ISI JOTapuPpMHIECKIX 31.01.2024

ypaBHEHUI

Jlorapudpmuueckue ypaBHeHus. OCHOBHbBIE
76 METO/IbI p?H_IGHI/ISI Jorapu(pMUIECKUX 05.02.2024

ypaBHEHHI
77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN

JorapupMHUUECKUX ypaBHEHUH 06.02.2024
78 PaBHOCHIIBHBIE TEPEXO/IbI B PELIEHUN

Jorapu(GMUYCCKUX YpaBHCHHMA 06.02.2024
79 Kontponsnas padota: "Jlorapupmuueckas

¢ynkuus. Jlorapupmudeckue ypaBHeHUs " 07.02.2024
80 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTaHI€HC

YHUCJIOBOTO apryMeHTa 12.02.2024
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC




YHUCIOBOI'O aprymMmecHTa

13.02.2024

ApKCUHYC, apKKOCUHYC M apKTaHT'€HC

82

YUCJIOBOI'0 apryMeHTa 13.02.2024
83 ApKCUHYC, apKKOCHHYC M apKTaHTE€HC

YHCIIOBOTO apryMeHTa 14.02.2024

TpuroHomeTpuyecKkas OKpyXKHOCTb,
84 onpez[enveHHe TPUTOHOMETPHUUECKHIX 19.02.2024

(G yHKIHIA YUCIOBOTO apryMeHTa

TpuroHomeTpuveckast OKpy>KHOCTb,
85 onpez[eﬂveHI/Ie TPUTOHOMETPHUYECKIX 90.02.2024

(GyHKIMI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 90.02.2024
87 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 91.02.2024
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 96.02.2024
89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 97.02.2024
90 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX

BBIPAKEHUI 27.02.2024
o1 [IpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX

BBbIpaXEHUM 28.02.2024
92 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX

BBIPAKEHUI 04.03.2024
93 [IpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX

BBIPa)KEHUH 05.03.2024
94 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM




05.03.2024

95 Pemienne TpUroHOMETPUYECKUX YPaBHEHUMA 06.03.2024
96 Pemienne TpUrOHOMETPUYECKUX YPABHEHHMA 11.03.2024
97 PenieHne TpUrOHOMETPUYECKUX YPaBHCHUI 12.03.2024
P .
98 eIIeHNe TPUTOHOMETPHUYECKUX YPaBHEHUH 12.03.2024
99 Penienne TpUroHOMETpUUECKUX YpaBHEHUN 13.03.2024
100 Pemnienne TpUroHOMETPUYECKUX YpaBHEHHUN
18.03.2024
KonTponbhas pabora:
101 "T
0 PUTOHOMETPHUECKUE Bmpamemfﬂ u 19.03.2024
TPUTOHOMETPUUYECKHE YPaBHEHUS
[TocnenoBaTebHOCTH, CIIOCOOBI 3a/1aHUS
102 HOCJ‘IGILOBaTeHbI{OCTeI/I. MeTton 19.03.2024
MaTeMaTHIeCKON WHIYKITIH
MOHOTOHHBIE U OTPaHUYECHHBIC
103 nocJie10BaTeNbHOCTH. McTopus ananu3za 90.03.2024
0OECKOHEYHO MaJbIX
104 ApudmeTrueckas mporpeccust 03.04.2024
1 r
05 eoMeTpruYecKast POTrPecCust 08.04.2024
106 beckoHeuHO yOBIBatOIIasi reOMETpUIecKast
nporpeccust 09.04.2024




CyMMa GeCKOHEUHO yObIBaromen

107 reOMEeTPUUECKON POTrpeccuu 09.04.2024
108 JIMHENHBIN U YKCIOHEHUUAJIBHBIA POCT.

Uucno e. @opMyiia CI0KHBIX POLEHTOB 10.04.2024
109 JIMHEHBIN ¥ YKCIOHEHIIUAJIbHBIA POCT.

Uucno e. DopMmyna CI0KHBIX MPOIICHTOB 15.04.2024
110 Hcnonb30Banue Mporpeccuu Jisk pelieHus

peanbHbIX 3a/1a4 PUKIAJHOIO XapaKkTepa 16.04.2024
111 KonTponbhas pabora:

"TTocne10BaTeILHOCTH U IPOTrpeccHu” 16.04.2024
112 HenpepsiBHbIC (DYHKITNU ¥ MX CBOWCTBA 17.04.2024
113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB

byHKIUH 22.04.2024
114 CpoiicTBa (hyHKINI HETIPEPHIBHBIX HA

OTpe3Ke 23.04.2024
115 CgoiicTBa GyHKIIUN HENIPEPHIBHBIX HA

OTpe3Ke 23.04.2024
116 MeToa HHTEPBAJIOB JIJIsl pEIICHUS

HEPABEHCTB 24.04.2024
117 MeTto1 UHTEPBAJIOB JIJISl PELICHUS

HEPaBEHCTB 29.04.2024
118 MeToa HHTEPBAJIOB JIJISl PEIICHUSI

HEPaBEHCTB 30.04.2024
119 [IpumeHeHne CBONWCTB HEMTPEPBHIBHBIX

GYHKIMHA Ul peNICHHS 3a/1a4 30.04.2024
120 [IpumMeHeHne CBOWMCTB HENPEPBIBHBIX

byHKUIMI U pereHus 3a1a4 06.05.2024




121

[lepBas u BTOpas Npou3BOIHbIE QYHKIIUU

07.05.2024

122 Ornpenenenue, reOMETPUUECKUI CMBICIT

MPOU3BOAHOM 07.05.2024
123 Onpenenenue, GU3MUECKUNA CMBICTT

IPOU3BOIHON 08.05.2024
124 YpaBHEeHHE KacaTenbHOU K TpaduKy

byHKIIH 13.05.2024
15 YpaBHeHHE KacaTeIbHOU K rpaduKy

G yHKIAH 14.05.2024
126 [Tpon3BoaHBIC dJIEMEHTAPHBIX (DYHKIINAH 14.05.2024
127 [Ipou3BoHBIC NIEMEHTAPHBIX (PYHKIUH 15.05.2024
128 [TponsBoHAS CyMMBI, TPOU3BEICHHUS,

YaCTHOTO M KOMITO3UIIUU () YHKITHIA 20.05.2024
129 [TpousBoaHasi CyMMBI, TPOU3BEICHNUS,

YaCTHOTO ¥ KOMITO3UIIMH (PYHKITHI 21.05.2024
130 [TpousBogHAS CyMMBI, TPOU3BEICHUS,

YaCTHOTO U KOMIO3UINH ()YHKITUH 21.05.2024
131 Konrtponsnas padora: "[IpousBonnas” 99 05.2024
132 [ToBTOpenue, 06061IeHNE, CiCTEMaTU3alus

3HaHMi: "YpaBHEeHU"
133 [ToBTOpenue, 06001IeHNE, CHCTeMaTU3alIus

3HaHuil: "OyHKuun"
134 Wrorosas koHTposibHas paboTa
135 Hrorosast koHTpoONIbHAsI paboTa




136

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10




11 KVIACC

Ne
n/n

Tema ypoka

KogaunuyecTBo 4acoB

KonTpoabHble

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3oBaTeJibHbIE

pecypchl

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (YHKITMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

IIpumeHeHne Mpou3BOJHOM K
uccaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpumeneHue Ipou3BOAHON K
UCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpumeneHne Mpou3BOIHOM K
UCCIIeI0OBaHUIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHre npou3BOAHOMN K
uccaeaoBaHuIo QyHKIMN Ha
MOHOTOHHOCTH ¥ DKCTPEMYMBI

[IpumeHeHne Mpou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIETO U

HaVMEHBILIETO 3HaYEHUS HEIIPEPBIBHON

(GyHKLIUHN Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaUMEHBIIEr0 3HaYEHUS] HETIPEPBIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHON
(GbyHKIMHU Ha OTpe3Ke

11

HaxosxaeHne HanOombIIero u
HaMMEHBIIEr0 3HaYeHUsI HEPEPBIBHON
(GyHKIIMM Ha OTpe3Ke

12

13

Haxoxnenune HanOOJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMY Ha OTpE3Ke

[TpumeHneHre mponu3BOAHOMN AJIst
HAXO0JICHUS HAMITYUIIIErO PEIICHUS B
MPUKIIAJHBIX 33a/1a4ax

14

[Ipumenenue nporu3BOAHOMN AJIst
HaXO0K/ICHUS HAMITYUIIETO PEIICHUS B
MPUKJIAHBIX 3a/1auax

15

[IpumeHeHre Mpou3BOAHOMN AJIst
ONpeJIETIeHUSI CKOPOCTH U YCKOPEHHUS
nporiecca, 3aaHHOTo (GOPMYIION HUITH
rpagukoM

16

[IpumeHeHne Mpou3BOAHON IS
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (opMyInoi Uiu
rpagukoM




17

Kommozurmus ¢hyHkimii

18 Kommnozumus GpyHKIwiz

19 Kommosurus ¢yHKimii

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOU TNIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOW INIOCKOCTH

29 KontponbHas padota: "UccnenoBanue
(GYHKIHHA ¢ TTOMOIIBIO TTPOU3BOTHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 ITepBo0oOpazHbIe IeMEHTAPHBIX (QYHKIUH.
[IpaBuiia HaX0XkJIeHUsI IEPBOOOPAZHBIX

25 [TepBooOpasHbIe IeMEHTAPHBIX (HYHKIIAMN.
[paBuia HaXOXKACHUS IEPBOOOPA3HBIX

26 Nurerpain. ['eomeTpuyecKuil CMBICTT
UHTETpaia

97 Beruucnenue onpenen€éHHOro MHTerpana
no ¢hopmyne Hetorona-Jlelioauma

28 Brruncnenue onpenen€éHHOro nHTerpaia
o popmyne Herotona-JIeli6uuma

29 [IpumeHeHre uHTerpana Juisi HAXOXKACHUS
TUIOMIA/ICH TUTOCKHUX (QUTYP

30 IIpuMmeHeHre uHTerpaa Juisi HAXOXKACHUS
00BEMOB reOMETPUUECKHUX TEJ

31 [Tpumeps! pemienuit M pepeHnrnaIbHbIX

ypaBHEHUH




[Tpumepsl pemennit 1uddepeHImaIbHbIX

32 o
ypaBHEHHI
Marematnueckoe MOAETUPOBAHUE

33 pEabHBIX ITPOLIECCOB C ITOMOIBIO
nuddepeHIaTbHbIX YPaBHEHHHA

34 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT16op KOpHEH TPUTOHOMETPUUYECKHX

41 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUSCKHUX

42 YPaBHEHHUH C TIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C IOMOILBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

Pemenne TpuroHoMeTpu4eCKux

44
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Pemrenne TpuroHOMeTprUUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonTponbhas pabora: "I'paduku

48 TPUTOHOMETPHUYECKUX ()YHKIIUH.
TpuronoMerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
II0Ka3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/bI PELLICHHS
MIOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHHS
norapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIbI PETLICHHS
Jorapu)MUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PETLICHHS

norapu)MUIECKIX HEPABCHCTB




OCHOBHEIE MCTOABI PpEIICHUA

> UppaIoOHATFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
UppaIMoOHATFHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
61 I'paduyeckne METOABI pereHNs
UPPALUOHAIBHBIX YPaBHEHUI
62 I'paduueckue METOIbI peICHHS
UPPALUOHAIBHBIX YPaBHEHUH
63 I'paduaeckne METOABI pelIeHNS
MIOKa3aTeNIbHBIX YPaBHEHUH
64 ['paduueckne METOIBI peICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduaeckne METOABI perIeHNs
Jorapu()MUYECKUX ypaBHEHUH
66 ['paduueckne METObI peIeHHS
norapu(pMUUECKUX HEPABEHCTB
67 I'paduyeckne METOABI peleHNs
Jorapu()MUYECKUX HEPABEHCTB
['paduueckne METOIBI pEeICHHUS
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUN
I'paduaeckne METOABI pemeHns
69 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX

ypaBHEHUH




70

I'pacduyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

71

I'paduueckue METOIbI peLICHUs
MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppanuonanbHslie,
MoKa3aTeJIbHbIE U JOrapuPpMHUECKUE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUECKast POPMBI 3alUCH
KOMIUIEKCHOTO YHClia

74

KommnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUYECKasi OPMBI 3aIHUCH
KOMILIEKCHOTO YHCIa

75

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMU YHCJIAMHU

76

Apudmernueckue ornepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU

77

N300paxeHne KOMITJIEKCHBIX YHCeI Ha
KOOPAMHATHOW INIOCKOCTH

78

N300pakeHre KOMIUICKCHBIX YHCelT Ha
KOOPJMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau N-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myapa. Kopau Nn-oii crenenu
13 KOMIUIEKCHOTO YuciIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIsA




penieHus GU3NUYEeCKUX U FreOMETPUIECKUX
3a1aqy

Konrponbnas padora: "KomrmekcHbie

82 |
qrcna

83 HatypanbHble u enbie yucna

84 HatypasnbHble u Lesble uncia

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
LENBIX YUCell

86 [IpumeHeHre TPU3HAKOB 1ETUMOCTH
TEJTBIX YUCEIT

87 [TpumeHeHre TPU3HAKOB TIETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [IpumeHeHre TpU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
HEJTBIX YUCEII: OCTATKU MO0 MOAYJTIO

90 [IpumeHeHre TpU3HAKOB IETUMOCTH
LEJbIX YUCEeJI: OCTaTKU MO0 MOAYJIIO
[TpumeHeHre TPU3HAKOB IETUMOCTH

91 LEJBIX YUCEeI: anropuT™ EBkinna mis
pelIeHus 3a/1a4 B LIEeJIbIX YnCIax

92 Kontponbnas pabota: "Teopus menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHWIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHH.

PaBHOCHIBEHBIC CHCTEMBI U CUCTEMBI-




CJICACTBUSA

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYIHOCTEW UPPALIMOHAIIBHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMHUIECCKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUH

[IpumeHeHne cucTeM K peleHuro
MaTeMaTUYeCKHX 3a]1a4 U 33/1a4 U3

101 pa3MyHbIX 001acTel HAYKH U peaTbHOM
KM3HM, HHTEPIIPETALUS TOTY4YEeHHBIX
pe3ynbTaToB

[IpumeHeHne cucTeM K pereHuro
MaTeMaTUYECKHX 3a/1a4 U 33734 U3

102 pa3MyHbIX 001acTel HAyKH U pealbHOM
KU3HM, HHTEPIIPETALUS MOTY4YEeHHBIX
pe3ynbTaToB




[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 1 3a]1a4 13

103 pa3MyHBIX 001acTel HAYKH U pPeaTbHOM
JKU3HHU, UHTEPIPETALNS TOTYyISHHBIX
pe3ynbTaToB
Kontponbnas padota: "Cuctemsr

104 paMoHATBHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUH"

105 PanmonansHbIe ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHbIE HEpaBeHCTBA C
napaMeTpaMu

107 PanmonaneHble cucTEMBI ¢ TapaMeTpaMu

108 HppaunoHanbHble ypaBHEHMUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppauroHanbHbIE CUCTEMBI C
napaMeTpaMu

110 IToka3arenbHble ypaBHEHMsI, HEPABEHCTBA C
napaMeTpaMu

111 Iloka3aTenbHbIE CUCTEMBI C IIaPAMETPAMU

112 Jlorapudmuueckue ypaBHEHMs,
HEPaBEHCTBA ¢ IapaMeTpamMu

113 Jlorapudmudeckue cucteMsl ¢
napaMeTpaMu

114 TpuroHoMmeTprudeckre ypaBHEHUS C
napaMeTpaMu

115 TpuroHomerpudeckrue HEPaBEHCTBA €

napaMeTpamMu




116

TpuroHoMerprudeckre CUCTEMBI €
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYaLMH C IOMOIIbIO YPABHEHUI C
napamMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX Moz[eneﬁ PCAJIBbHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX MOI[eJIef/'I PCAJIBHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

120

KonTponbhas pabora: "3anauu c
napamerpamu"

121

[ToBTOpenue, 06061IEHNE,
cucTeMaTtu3anus 3HaHuil: "YpaBHeHusa"

122

[ToBTOpenue, 0600mIEeH e,
cucTeMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenwue, 06001IeHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
CucrtemMbl ypaBHEHHIT"

124

[ToBTOpenue, o600IIEHNE,
cucteMartu3aius 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 06061IEeHNE,
cuctemaTtuzanus 3Hanuii: "HepaBencrsa"

126

[ToBTOpenwue, o600mEH e,




cuctematuzanus 3Hanuii: "Hepasencrsa"

[ToBTOpeHwue, 06001IEHNE,

127 cucteMartuzanus 3Hanuii: "[IpousBognas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600IIEH S,

128 cuctemaruzauus 3HaHui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IEHNE,

129 cucrteMartu3anus 3Hanuil: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpenue, o6001IIEHNE,

130 cucTemMaruszanus 3HaHuil: "MHrerpan u ero 1
pyuMeHeHue"

131 [ToBTOpenwue, o600IIEHNE, 1
cucreMarn3anus 3HaHui: "OyHknun"

132 [ToBTOpenwue, 06001IeHNE, 1
cucreMartu3anus 3Hanui: "Oynkuun"

133 [ToBTOpenwue, o600mIEeH e, 1
cucTteMartu3anus 3Hanui: "OyHKun"

134 HToroBast KOHTpOJIbHAs paboTa

135 HToroBasi KOHTpOJIbHAs paboTa

136 [ToBTOpenue, o600mIEeH e, 1
CHCTEeMAaTH3aIUs 3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






