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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromuecs OBJIaJI€BaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEH/IEHUUN Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM XKU3HU. B TO ke Bpems OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBAThb
YTBEPKJICHHS ¢ NOMOIIBIO MHIAYKLUHH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allul0, a0CTparupoBaHWE M AaHAJIOruI, (opMHUpyeT
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o00nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peamu3yeTcs Kak 4dYepe3 YYeOHBbId MaTepuasi, CIOCOOCTBYIOIINN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeToguku oOOydeHHs] anredpe W HadajaM MaTeMaTH4eCcKOoro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BBIYUCIICHU», «DyHKINU U rpaduKm», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsCh HOBBIMH TeMaMU W pazjaenamu. JlaHHBIH
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETPHSI, MaTEMaTHUYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, PUMEHATh 3HAHUS, TTOJYYCHHBIC MTPU U3YYCHUH Y4eOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATEIBHO CHOPMYITUPOBAHHON MaTeMaTUYECKON 3a7auM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oduiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucH YHWCIa, YMEHWE JelaTh NPHUKUIKY, BBITIONHATH MPUOIKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaloImMUMCS MHOXECTBA HATYPaIbHBIX, IEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Wcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My clelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHHE KOPHSI HATypaJbHOM CTENEHU HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJIENICH PEaybHOTO0 MHpA, IMUPOKO HCIOIB3YIOTCS 0000IIeHNne U
KOHKpETH3aITHSI.

Jluaus «YpaBHCHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbrare OOydYarolIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIeNOBaHNH (DYHKIIMI ¢ TTIOMOIIBIO MPOW3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAXKCHUH,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIrJIAHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIUIMA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHs BbIpaXaTh (POpMysiaMu 3aBUCUMOCTH MEKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuuHoi ¢dopme: aHaATUTHYECKOU, rpaduueckoi u cioBecHOU. Ero usydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUS, BBIYUCIITH MUIOMAnu (Guryp u oO0bEMBI TEl, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAUTh HAWIY4YIlIee pEUIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONIMXCSI pe3yJibTaTaxX, IOJYYEHHBIX B XOJ€ pPa3BUTHUS MaTeMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejaraloT HamOoJjiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3feibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOM MAaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISi BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBINIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUIETCHBI B KOKIIBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTeprall
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOAATEIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha w3ydenune yueOHOTO Kypca «Anrebpa W Hayajlia MaTEeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcina. OOBIKHOBEHHBIE W JCCSATUYHBIE IPOOH, MPOIICHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMu ¢ JIGWCTBUTENbHBIMU  4YHMclIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOJAIIEH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YUCEIN JIJIS PEILICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapu¢pma. JlecaTuyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

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

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOT'OYJIEH Cc OCTATKOM. Teopemabesy. MHorouieHbl C
nensiMukodphunmrenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBanHue BhIpaXXEHHI, COAEPIKAITUX JTOTapU(MBbI.

Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JNMHEWHBIX ypaBHEHWM. MarTpuiia CHCTEMBbl JIMHEWMHBIX
ypaBHeHHI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUI CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccinenoBaHue NOCTPOEHHONW MOJENU €
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3ZHU.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTku 3HaKONoCTOSSHCTBA. YETHBIE M HeuéTHbIe pyHKIUH. [leproanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCJIEJOBaHHE U TIOCTPOCHUE UX IpaUKOB.

Crenennast QyHKIHS ¢ HATYypaJIbHBIM U IIEJIbIM ToKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pellIeHNs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro anajamnsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble GyHKIMM W MX CcBOMcTBAa. ToukM paspbiBa. ACHUMMTOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpon3BoaHbIe PyHKIMH. OnpeaeieHne, reOMETPHISCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOxeCTBO, Omnepaluyu HajJ MHOXKECTBAMU M HX CBOMCTBA. JluarpaMmmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurMa EBkinuaa asis pereHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmynaMyaBpa. Kopau  n-olicreneHun3KoMIuIeKCHOrouucia.l I[pumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

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

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pazIu4HbIX O0JacTedl HAyKW M peaJbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

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

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHajam3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAHBIX 3a/Ja4dax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHHWs MpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX GyHKUui. [IpaBunanaxox1eHusAepBooOpas3HbIX.

HNuterpan. ['eomeTpuyecKuiCMBICIMHTErpaAIa. BEIYMCIeHnE ONpeneI€HHOTo
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YyUalOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUICKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUWSA, STUYECKOTO IMOBEJICHMS, CBSI3aHHOTO C MPAaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHUIN, BOCIPUUMUYHNBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TpPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKPYXAaIomel Ccpefpl, IUIAHUPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOM IesATEeNbHOCTU, JTarnoB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHUBHTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
onpeieSIeHUs TIOHSITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, € IMHUYHbIE, YACTHBIE U OOIIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbLCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHns Yy4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (UKCUPYIOUIUME  MPOTUBOpEUYUE,  Mpodiiemy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00bEeKTa, SIBICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEJILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHECHUS IO XOAYy PEIICHUS 3aJayH,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIISITh CBOM CYXKAEHUA C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMPATH (OpMAT BBICTYIUICHUS € YYETOM 3ajad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh TPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHUE PE3yJIbTaTa IEIH M YCIOBHUAM, OOBSICHATH MPUIUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboOThl TpW pemieHuH YYeOHBIX 3a7ad, NPUHUMATh IIeIb COBMECTHOU
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykAeHUS, OOMEH MHEHHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuennss B 10 kjacceoOydaromuiicss MOJYYUT CIICIYIOIINAE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpUPOBATHh MOHATHUSAMH: pPaAlMOHAIBHOE YHCIIO0, OCCKOHEUHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIAa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOJTHO OMEpHUPOBATH MOHSTHEM: CTENEHb C 1LEJbIM I[OKa3aTeseM,
UCII0JIb30BaTh MOAXOAANIYIO0 (hOPMY 3aIMCU IEUCTBUTEIIBHBIX YUCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM: CTETICHD C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM YwMcHa, AECATHUYHBIE W
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHI€HC
YUCIJIOBOTO apTyMEHTa;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUIIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBRA,

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

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C IelbIMU KOd(DPUIIMEHTaMU, KOPHM MHOTOWICHA, MPUMEHSThH
JIeJIEHME MHOTOWIEHAa Ha MHOTOUWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MAaTpUla, OMNPENAECIUTENIb MaTpUlbl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
NPUMEHSTh ONPEACIIUTENIN [IJIi PEUICHUS CHCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl M ONPEIEIUTEIEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pe3yJIbTarT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBa jorapupmMoB JUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHHUI;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHbIE TPUTOHOMETpUYECKUE (HOPMYJIbI JUIsl MpeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICIMPOBATh peajbHbIE CUTyallMd Ha s3bIKE alreOpbl, COCTaBIATh
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (YHKIUU, KOMMOO3UIMs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpOBaTh TMOHATUAMM: UYETHBIE M HEYETHbIE (DYHKIHUH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeJabIM TIOoKaszareneM, rpaduk CTENeHHOW (YHKIMH C HATypaJbHBIM M IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(GYHKIUH, BBITIONHATH JIEMEHTAPHOE UCCIIE0OBAHUE U TIOCTPOSHHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIUI YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA I WCCIENOBAHUS TIPOIECCOB M
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apumMeThyeckas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU ISl PEIIeHUs pealbHbIX 3aJad MPUKIIATHOTO
XapakTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJIHO OINEpUPOBATh TMOHSATUSAMH: HENPEpPhIBHbIE (DYHKIUU, TOYKU
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJIHO OINEpUPOBATHh MOHATUSMH: IiepBasi W BTOpas MPOU3BOIHBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

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

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO ONEPUPOBATH TOHATUSIMH: OIPEACIICHUe, TEeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K xonny oOyuenuss B11 kjacceoOy4aromuiics TMOIYYUT CIIEIYIOIINUE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpamMMbl yu4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJ[ 1 HOK HaTypanbHbBIX 4Kcen sl pelieHus 3aa4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTaBIsATh KOMIUICKCHBIE YHCIia B anreOpandeckol u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKHE HEpPABEHCTBA, HAXOAUTb UX PEUICHUS C  I[IOMOIIBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUHN U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaK)Ke€ 3a/1a4 C IapaMeTPaMH;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS M HCCIEIOBaHUS peallbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpaduxom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaByieHUs U pepeHIInanbHbBIX YPAaBHEHHUI;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOX€ECTBO 1€MCTBUTENBHBIX
yucesl. MHOTOUJICHBI.
PaIII/IOHaJH)HI)IG YPaBHCHHA U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH

Oynkuuy U rpapuku. CreneHHas
(GYHKIHS C LIETbIM OKa3aTeneM
Apudmerndeckuii KOpeHb N-0i
CTEMEHU.
HppaunoHanbHbleypaBHEHUS

KoanuecTrBouacos

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

[TokazarenpHaspyHKIIMS.
[Toka3arenbHbIEypaBHEHHUS

JlorapudmuueckasipyHKIHs.
JlorapudmuueckreypaBHEeHUS

TpUroHOMETPUYECKUEBBIPAKEHHS
U YpaBHEHUS

10

18

22

ITocenoBaTebHOCTH U
MIPOTPECCUH
HenpepbiBHBIED YHKIINH.
[TpounsBogHas
[ToBTOpeHnue, 060061IeHNE,
cucTeMaTH3aII3HaHUM

10

20




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



11 KJIACC

N HanvenoBanuepas1e1os u KosnuecTBouyacon JJIeKTPOHHbIE
n/n TEMIIPOrpaMMBbl Bcero Konrpoabnsiepadorsl  IIpakTuuecknepadorhbl (nepposrIc)
odpa3oBaTeIbHbIEPECYPChI
1 Uccnenosanue Q)yHKuI/H:”I c 29 1
MTOMOIIbIO TIPOU3BOIHOM
2 [TepBoOOpa3Hast u HHTETpAI 12 1
I'padyike TPUrOHOMETPHUYCCKUX
3 byukuii. TpuroHomerpuueckue 14 1
HEPABCHCTBA
HpparmoHaibHbIe,
4 IOKa3aTelIbHbIC U 24 1
JorapuMHUUECKHe HEPAaBEHCTBA
KowmruiekcHbieuncia 10
HatypanbHble u 1ienbieuncia 10
CucTtembl paluoOHAIbHBIX,
-, UppaIMOHAITBLHBIX 12 1
MOKa3aTeIbHBIX U
JOTapU(PMHUECKUX YpaBHEHUH
8 3amaum ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHwme, O606IJ_IGHE/IC, 16 2
cUCTEeMaTH3alUsI3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTtBouacon
Haraunsy J1eKTPOHHBbIeNU(PPOBBICOOPA30BA
n Temaypoxka Bc Kontposbubie IIpakTuvecku
YyeHus TeJIbHbIEPeCypPChl
/ ero  paboThI epaboThI
n
MHOKeCTBO, Onepamyy Ha,

1 Patity Ha 1 04.09.202
MHOYKECTBAMH U UX CBOMCTBA 3

2 HuarpammbiDitiepa-Benna 1 04.09.202

3
[TpuMmeHeHne TeopeTHKo-

3 MHO>KECTBEHHOTO anmnapara JJjs 1 06.09.202
penieHus 3a1a4 3
PammonansHabIe yMcna.

OOBIKHOBEHHBIE U JECATUYHBIE

4 1 07.09.202
IpoOH, TIPOLIEHTHI, OECKOHEYHBIE 3
NEePUOANYECKHE TPOOH
PammonansHbIE YMCHa.

OOBIKHOBEHHBIE U IECITUUHBIE

5 A 1 11.09.202
IpoOH, IPOLIEHTHI, OECKOHEYHBIE 3
MEePUOANYECKHE TPOOH
IIpumenenne apo0Oeii U IPOIIEHTOB

6 P AP pon 1 11.09.202
JUTSL PEIICHUS TTPUKIIATHBIX 337124 3




[Tpumenenne apoOeii 1 IPOIIEHTOB

7 13.09.202
JUISL pEIICHUs TPUKIIAIHBIX 3a7a4 3
JlelicTBUTENIbHBIEC YHCIIA.

8 Panmonanenbie u 14.09.202
UppanoHaJIbHBIE YUCIIA 3

9 Apun(’pMemquKHe olepanuu c 18.09. 202
JEHCTBUTEIILHBIMH YHCITAMA 3

10 Monynb qeiiCTBUTENFHOTO YUCIa U 18.09.202
€ro CBOMCTBa 3
[TpubnukEHHBIC BEIYUCIICHUS,

11 MpaBuJia OKPYTJICHUS, IPUKUIKA U 20.09.202
OIICHKA Pe3yJIbTaTa BhIUMCICHUM 3
OCHOBHBIE METOJIBI PEIICHUS

12 LENbIX U APOOHO-PaLlMOHATIBHBIX 21.09.202
YpaBHEHUI U HEPABEHCTB 3
OcCHOBHBIE METOIBI PEIICHUS

13 HEJBIX U APOOHO-pAIMOHAIBHBIX 25.09.202
YpaBHEHUI U HEPABEHCTB 3
OcCHOBHBIE METOIBI PEIICHUS

14 HENBIX U APOOHO-PAlMOHATEHBIX 25.09.202
ypaBHEHUI U HEPABEHCTB 3
MHorouieHsl 0T OJHON

15 nepemMeHHou. Jlenenue 27.09.202
MHOTOYJICHa Ha MHOTOYJICH C 3
octaTtkoM. Teopemabesy

16 = MHOTOWIEHBI C IEIBIMU




koddpurmentamu. Teopema Buera

28.09.202
3

PemenuecucreMnmHeiHbIXypaBHE

17 . 02.10.202

HUH
3

18 PGIFGHHCCHCTCMHHHefIHblxypaBHe 02.10.202

HUH
3

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHui. Onpenenurenb

19 =~ MaTPHUbI 2X2, cro 04.10.202
T€OMETPUYECKHI CMBICT U 3
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHHUS
Omnpenenurens MaTpuLpl 2x2, ero

20 reOI\v/[eTqueCKHﬁ CMBICT U 05.10.202
CBOMCTBA; BBIUUCIICHUE €TI0 3
3HAYCHUS
[TpumeHeHue onpeaenTuTeNs s

21  peuieHHs CUCTEMBbI JTMHEHHBIX 09.10.202
YPaBHEHHUN 3
Pemenue npuknaaHeix 3aaa4 ¢

22 IIOMOIIIIO CUCTEMBI JIMHEHHBIX 09.10.202
YpaBHEHUN 3
Pemenue npuknaaHeix 3aaa4 ¢

23 ITOMOIILIO CUCTEMEBI TUHEHHBIX 11.10.202
ypaBHEHHHA 3

24  KonrtpomnbHas padora:




"PanmoHanbHble ypaBHEHUS U
HEPaBEHCTBA.
CucreMblIMHEMHBIXypaBHEHU "

12.10.202
3

OyHKIHS, CITOCOOBI 3aJaHUs

25 ¢dbyHkun. Bzaumuo obpaTHbIe 16.10.202
¢ynkunu. KomnosunusadyHkumii 3
I'padpux Gyakmmu. SnemMeHTapHbBIC

26  mpeobpazoBaHus rpaduKoOB 16.10.202
byHKIIHH 3
OO6nacTp omnpeeneHus u

o7 | MHOXKECTBO 3HaYeHUH (QyHKIUU. 18.10.202
Hynu ¢yaxuu. [Ipomexxytku 3
3HAK MTOCTOSIHCTBA
YérHble U HEUETHBIE (PYHKIIUU.

98 [Tepuonuueckue GyHKIUH. 19.10.202
[TpomeKyTKMMOHOTOHHOCTU(YHKI 3
uu
MaxkcuMyMbl 1 MUHUMYMBI

29 ¢ynkuuu. Haubonbiee u 93.10.202
HalMEHblIIee 3HaueHue (PyHKIUH 3
Ha MPOMEXKYTKE

30 JInnelinas, KBvanpaTMqHaﬂ u 23.10.202
IpoOHO-THHENHHas PYHKIUH 3
DJIEeMEHTapHOE UCCIIEIOBAHUE U

31 MOCTPOCHUE TPaUKOB ITHX 25.10.202
byHKIIHH 3

32 DNEMEHTAPHOE UCCIIEI0OBAaHUE U




MOCTPOCHHE TPAPHUKOB ITHX
byHKIMHA

26.10.202
3

CrereHn ¢ LEIBIM IT0Ka3aTEIEM.

33 bunom Herotona (3)6'11'202

34 CrerneHb ¢ 1eNbIM [T0Ka3aTeIeM. 06.11.202
bunom Herorona 3
Crenennast GyHKIHS C

g5 | HATYPaIbHBIM I/I“I_[eJ'HzIM 08.11.202
nokazarenem. E€cBoiicTBa u 3
rpaduk

36 KOHTpOJ'IBHa._'SI pa6v0Ta: "CreneHHas 09.11.202
¢ynkuus. E€ coiicTBa u rpagux" 3
ApudmeTnueckuii KopeHb

37 HATypaJbHOUN CTENIEHU U €T0 13.11.202
CBOMCTBA 3
ApudmeTnieckuii KopeHb

38  HaTypaJbHOMU CTENEHU U €ro 13.11.202
CBOMCTBA 3
[IpeoOpazoBaHUs YUCIOBBIX

39 BBIPAKEHUM, COAEPKALIUX CTEIEHU 15.11.202
U KOPHH 3
[IpeoOpazoBaHUs YUCIOBBIX

40 BBIPAXKEHUM, COAEPKALIUX CTEIEHU 16.11.202
Y KOpHU 3

41 [TpeobpazoBaHus YHCIOBBIX




BBIPKEHUM, COACPKALIUX CTEICHU
1 KOpHU

20.11.202
3

HppanuonaibHble ypaBHEHMUS.

42 OCHOBHBIE METO/IbI pELICHUS 20.11.202
UpPpaLMOHATILHBIX YPaBHEHUN 3
HppanmoHaibHbie ypaBHEHUSI.

43 OCHOBHBIE METO/IbI PEIICHUS 22.11.202
UpPPaMOHATIBHBIX YPaBHEHUN 3
HppannoHaibHbie YpaBHEHUSI. 93.11.202

44 OCHOBHBIE METObI PELICHUS 3
UppaIMOHATILHBIX YPaBHCHHUN
PaBHOCHIIBHBIE TTEPEXO/IBI B

45 PEIICHUH UPPAMOHATBHBIX 27.11.202
ypaBHEHUU 3
PaBHOCHIIBHBIE TTEPEXO/IBI B

46 = pemieHUHW HPPAMOHATBHBIX 27.11.202
ypaBHEHHIA 3
PaBHOCHIIBHBIE TTEPEXO/IBI B

47 pelIeHNur UPPaAMOHATBHBIX 29.11.202
ypaBHEHHIA 3
PaBHOCHIIBHBIE TTEPEXO/IBI B

48 = pemeHUM UPpaALMOHAIBHBIX 30.11.202
YpaBHEHUN 3
CgoiicTBa u rpaduk KOpHs N-0if

4g | CTeTICHH KaK ¢byHK1IMU 00paTHOM 04.12.202
CTETIEHU C HAaTYpaJbHBIM 3
nokasaresem

50  CgoiicTBa u rpaduk KOpHs N-0i




CTETICHH KaK ()yHKITUH 0OpaTHOM 04.12.202
CTETICHU C HATYPaJbHBIM 3
nokasaresieM
KonTtponpnas padora: "CBolicTBa u

o1 rpaduk KOpHs N-0if CTENeH!. 06.12.202
WppanuonanbHueieypaBHEeHHS " 3
Crenens ¢ pallMOHATIbLHBIM

52 PALHOHAILY 07.12.202
MOKa3areseM U e€ CBOWCTBa 3
CreneHp ¢ parroHaIbHBIM

53 peORAIR 11.12.202
nokasareseM U e€ CBOWCTBa 3
CreneHp ¢ parroHaIbHBIM

54 PALHOHAILY 11.12.202
MoKa3aresieM U e€ CBOWCTBa 3
[TokazarenpHas GyHKIHS, €€

95 9 13.12.202
cBOIicTBa U rpaduk 3

56 Wcnonp3oBanue rpaduka GpyHkuun 14.12.202
JUISL pEUIEHUS] YPaBHEHUI 3
Hcnonp3oBanue rpaduka KIIUU

57 pacika yHKIL 18.12.202
JUISL PEUICHUS] yPaBHEHU I 3
[Toka3zaTenbHbIC YpaBHEHUSI.

58 OCHOBHBIE METO/IbI pELICHUS 18.12.202
MoKa3aTeIbHbIX YPaBHCHUN 3

59 [TokazarenbHbIEe ypaBHEHHS.
OCHOBHBIE METO/TbI PEIICHUS 20.12.202




II0OKa3aTeJIbHBIX YPaBHEHUI

IToxazaTenpHBIE YpaBHCHHA.

60  OCHOBHBIC METOJIBI PEIICHUS 21.12.202
II0Ka3aTeJIbHBIX YPaBHEHUU 3
KonTponbhas pabota:

61 "ITokazaTenpHas QyHKIIHS. 25.12.202
ITokazarenbHble ypaBHEHUS" 3

62 Horzipn(qucha. 95.12.202
CsaoiicTBanorapudma 3

g3 Jlorapupmrnca. 27.12.202
CgoiicTBanorapugma 3

64 Hore\l'pn(qucha. 98.12.202
CaoiicTBanorapugpma 3
JlecaTuuHbIE U

65 15.01.202
HaTypaJIbHbIEIOTapu (MBI 4
JlecaTuuHbIE U

66 15.01.202
HATypaJIbHBIEIOTaPU(PMBI 4

67 [IpeoOpazoBaHHEBBIPAKESHUA, 17.01.202
COJIepIKaITNXIIOTapHPMBI 4

68 [Tpeobpa3zoBaHrEBbIpaXKEHUH, 18.01.202

COJIEpXKAIINXIIOTapru(PMBI

4




[IpeobpazoBaHneBbIpAKEHUH,

69 22.01.202
CoJIepKalIXJIorapumbl 4

20 Horvapn(bMquCKaﬁ bynkuus, eé 99 01.202
CBOWCTBa U TpauK 4

7 .HOFflpI/I(l)MI/I‘IeCKaSI byHkuu, eé 94.01.202
CBOWCTBA U TpapuK 4

79 Hcnonb3oBanue Fpa(l)I/IKil byHKIIUN 25.01.202
JUTSI pEIIeHUs YpaBHEHUN 4

73 Hcnonb3oBanue Fpa(l)I/IKil byHKIIUN 99.01.202
JUISl pEeLIeHUs] ypaBHEHUH 4
Jlorapudmuueckre ypaBHEHUSI.

74 OCHOBHBIE METO/IbI pEIICHUS 29.01.202
JorapupMHUUECKUX ypaBHEHUH 4
Jlorapudmuueckre ypaBHEHUSI.

75 OCHOBHBIE METO/IbI pEIIECHUS 31.01.202
norapu(MUUECKUX YpaBHEHUN 4
Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIE METO/IbI pELICHUS 01.02.202
norapu(MUUECKUX YpaBHEHUN 4
PaBHOCUIIBHBIE TTEPEXO/IBI B

77  peueHuu JorapupMUUECKUX 05.02.202
YpaBHEHUH 4

78  PaBHOCHIJIBHBIE ITEPEXOJIBI B




pelieHnn JorapuGpMuUIecKux 05.02.202
ypaBHEHUH 4
KonTtponsnas pabora:

79 "Jlorapupmuueckas ¢yHKIIUS. 07.02.202
Jlorapudmuueckue ypaBHeHUs" 4

80 Cunyc, KOCUHYC, TAHT'€HC U 08.02.202
KOTAHT'€HC YHCIIOBOTO apryMeHTa 4

81 CuHyc, KOCUHYC, TAHTE€HC U 12.02.202
KOTAHI'€HC YHUCIIOBOI0 apryMeHTa 4

82 ApKcuHYC, apKKOCUHYC U 12.02.202
APKTaHTEHC YMCIIOBOTO apryMeHTa 4

83 ApKCUHYC, apKKOCHUHYC U 14.02.202
ApKTaHTEHC YMCIIOBOTO apryMeHTa 4
Tpuronomerpuueckas

gq | OKPYXKHOCTE, OMpefieneHue ) 15.02.202
TPUTOHOMETPHUYECKUX (YHKIIUH 4
YHCIIOBOTO apTyMEHTa
Tpuronomerpuueckas

g5 OKPYKHOCTB, ONpENieNeHHe ) 19.02.202
TPUTOHOMETPUUYECKUX (YHKLIUH 4
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIETPUTOHOMETpHUUYECKHEPO 19.02.202
PMYJIBI 4

87 OcHoBHbBIETpUTOHOMETpUYECKHE(DO




PMyJIbI

21.02.202
4

OCHOBHBICTPUTOHOMETPUYECKUE(DO

88 22.02.202
PMYJIBI
4
89 OCHOBHBIETPUTOHOMETpUUYECKHEDO 26.02.202
PMYJIBI
4
90 Hp606pa3OB&HfIGTpI/IFOHOMGTpH‘-IGC 26.02.202
KHUXBBIpa)KCHUHN 4
01 Hpeo6pa3OBaHerTpI/IFOHOMeTpI/Iqec 28.02.202
KHUXBBIpa)KCHUHU 4
92 Hpeo6paSOBaHideTpHFOHOMeTpH‘IeC 29.02.202
KMXBBIPAXXCHUH 4
93 Hpeo6paSOBaHideTpHFOHOMeTpH‘IeC 04.03.202
KMXBBIPAXXCHUH 4
94 PelieHneTpuroHOMEeTpUYECKUXypa 06.03.202
BHECHUI 4
95 PeHJerIeTpI/IFOHOMeTpI/IquKI/Ixypa 07.03.202
BHEHUH
4
96 PemiennerpuronoMeTpuyeCcKuxypa 18.03.202

BHEHU

4




Pemenuerpuronomerpuyeckuxypa

97 . 18.03.202
BHEHUN
4
08 PeH_IeHj/IeTpI/II‘OHOMeTpI/I‘IeCKI/IXypa 90.03.202
BHEHUN
4
99 PemeHUHeTpnroHOMeTpI/IquKI/Ixypa 91.03.202
BHEHUN
4
10 PeH_IeHj/IeTpI/IFOHOMeTpI/I‘IeCKI/Ixypa 25.03.202
0 BHEHUN
4
KoHTtposbHas padora:
10 TpuronomeTpudeckue 25.03.202
1 BBIPAXKCHUS U 4
TPUTOHOMETPHYECKHE ypaBHEeHUA"
ITocimenoBaTeabHOCTH, CLIOCOOBI
10 3aJaHus nocnez[OBaTem:HOCTeI/I. 27 03.202
2 Mertoa MaTeMaTHYECKOH 4
WHIYKINH
10 MOHOTOHHBIE ¥ OTPAaHUYCHHEIC
3 mocJieIoBaTeIbHOCTH. VicTopus 28.03.202
a”aan3a OECKOHEYHO MAaJIbIX 4
10
4 ApudmeTnueckasnporpeccus 01.04.202
4
10 I'eomeTpuueckasmpor us
5 eoMeTpuuec porpecc 01.04.202




1 b
0 €CKOHEYHOYOBIBAIOIIATEOMETPH 03.04.202
6 YEeCKasTIPOrpeccust 4
10 Cymma 6eCKOHeI1H0 yOBbIBaroIeit 04.04.202
7 T€OMETPUUYECKON MTPOTPECCUU 4
10 JIMHEeWHBI U YKCIOHEHIINATIbHBIA
3 poct. Hucino e. opmyna CIOKHBIX 08.04.202
MIPOIICHTOB 4
10 JIMHEeNHbBI U SKCIOHECHIINAIbHBIN
9 poct. Yucino e. Dopmyia cI0KHBIX 08.04.202
MIPOIICHTOB 4
Hcnonp3oBanue nporpeccuu uis
11
0 pelieHus peaibHbIX 3a71a4 10.04.202
NPUKIIAJHOTO XapakTepa 4
1 KonTponbhas pabota:
1 "TTocnenoBaTeILHOCTH U 11.04.202
nporpeccun” 4
11 HevaepBIBHBIe (GYHKLIUU U UX 15.04.202
2 CBOICTBaA
4
11 T LA
OYKa pa3phiBa (‘)'I/IMHTOTI)I 15.04.202
3 rpaduKoB PyHKIHI 4
11 CaolicTBa (yHKIMI HETPEPHIBHBIX 17.04.202
4 Ha OTpE3Ke

4




11 i i
CoiicTBa (h)yHKIMH HETIPEPBIBHBIX 18.04.202
5 Ha OTpEe3Ke
4
11 MeTto HHTEPBAJIOB ISl PEILIEHUS 99 04.202
6 HEPaBEHCTB 4
11 MeTto1 UHTEPBAJIOB ISl PEIICHUS 99 04.202
7 HEPABEHCTB 4
11 Metoa HHTEPBAJIOB JUIS PEIICHUS 24.04.202
8 HEPaBEHCTB 4
1 [IpumeHeHue CBOMCTB
9 HENPEPBIBHBIX PYHKIUN AJIs 25.04.202
pelieHus 3aaaq 4
12 [IprMeHeHne cBOMCTB
0 HENpPEPBIBHBIX PYHKINN A5 29.04.202
pelieHus 3aaaq 4
12 = Tlepsas u BTOpas MpOM3BOIHBIC 99.04.202
1 byHKIUM 4
12 Onpenenenue,
5 F€OMETPUUYECKUICMBICITIPON3BOIH 06.05.202
on 4
12 Onpez[enerIe, ) 06.05.202
3 bU3NYECKUHCMBICTTIPON3BOIHON 4
12 YpaBHEeHHE KacaTeIbHOU K




4 rpaduxy GyHKINN 08.05.202
4
12 VYpaBHeHUE KacaTeIbHOU K 13.05.202
5 rpaduxy GyHKINN 4
12 pr)HSBOILHLIGZ)J'IeMCHTapHI)IX(byHK 13.05.202
6 1005071
4
12 pr)PISBO,Z[HBIeSHeMeHTaprIX(bYHK 15.05.202
7 105071
4
12 [IponsBoHas cymmBl,
3 MIPOU3BEICHHUS, YACTHOTO M 16.05.202
KOMIO3UIINHU (PYHKIIHIA 4
12 [IponsBoHasA cymMBl,
9 IIPOU3BENIEHUS, YACTHOTO U 20.05.202
KOMITO3HITMHU () YHKIIHIA 4
13 [TpousBoHAS CYMMBI,
0 IIPOU3BENIEHUS, YACTHOTO U 20.05.202
KOMIIO3UIIMHN (PYHKIIMH 4
13 =~ KonrponbHaspabora: 99 05.202
1 "IIpousBoHas" 4
13 [ToBTOpenue, 06001ICHNE,
5 cUCTEMATU3aIUA 3HAHUIL: 23.05.202
"VpaBHeHus" 4
13 [ToBTOpenue, 0600IIEHNE,
3 CHUCTEMaTH3al|sl 3HAHMH: 27.05.202




"Oyakuun" 4
13
4 HroroBaskoHTposbHasIpaboTa 1 1 27.05.202
4
13
5 HroroBaskoHTpoIpHasspadboTa 1 1 29.05.202
4
13 [ToBTOpECHHE, 0606111er16, 1 30.05.202
6 cUCTeMaTHU3alUsI3HAHU T 4
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne KosmuecTBo4acos
Haranzy JIeKTPOHHBbIeNU(POBHICOOPa30Ba
n  Temaypoka Be Konrpoubnbie  IIpakTuyeckue
YyeHHus TeJIbHbIepecypchl
/ ero  padoTbl padoThI
n
[IpumeHeHue Mpou3BOIHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha 1 02.09.202
MOHOTOHHOCTb Y 3KCTPEMYMBI 4
[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha 1 02.09.202
MOHOTOHHOCTb M 9KCTPEMYMBI 4
[IpuMeHeHne Npon3BOJHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha 1 04.09.202
MOHOTOHHOCTB M 9KCTPEMYMBI 4
[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha 1 05.09.202
MOHOTOHHOCTb M 3KCTPEMYMBI 4
[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIMN Ha 1 09.09.202
MOHOTOHHOCTb U 3KCTPEMYMBI 4
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha 1 09.09.202
MOHOTOHHOCTb U 3KCTPEMYMbI 4
Haxoxxnenne HanOoJIbIIero u
HaUMEHbIIIETO 3HaYEHUs 1 11.09.202
HeNpepbIBHON (YHKIUU HA 4




OTpe3Ke

Haxoxnenue HauOOJIbIIErO U

8 HaVMEHBIIIET0 3HAYEHUS 12.09.202
HEenpepbIBHON (DYHKIIUU HA 4
OTpe3Ke
Haxoxaenne HanOoIbIIEero U

9 HaI/IMeHLH_ICF? 3HAYECHUSA 16.09.202
HEenpepbIBHON (DYHKITUU HA 4
OTpe3Ke
Haxoxxaenne HanOoIbIIEr0 U

10 HaI/IMeHLH_ICF? 3HAYEHHS 16.09.202
HenpepbIBHON (DYHKIIUU HA 4
OTpe3Ke
Haxoxaenne HanOoIbIIEr0 U

1 HaI/IMeHBH_IeF? 3HAYEHHUSA 18.09 202
HenpepbhIBHON (DYHKIIUU Ha 4
OTpe3Ke
Haxoxxaenne HanOoIbIIErO U

12 HaI/IMeHBH_IeF? 3HAYECHHUS 19.09.202
HenmpephIBHON (DYHKIIUU HA 4
OTpe3Ke
[Tpumenenne npou3BOTHOM IS

13 Hax0JIeHUS HAWJTy4lIero 23.09.202
pelleHrs B MPUKIAIHBIX 3a7a9ax 4
[Ipumenenne npou3BOTHOM IS

14 = HaxoXIeHUS HaAMJTy4IIeTro 23.09.202
pEIIeHUs B IPUKJIAIHBIX 3a7a9ax 4

15 [IpuMeHeHne npou3BOJHOM JIst




OTIpeJIeNIEHUs] CKOPOCTH U
YCKOPEHHS Tpoliecca, 3aIaHHOTO
dhopmynoit uiu rpagukom

25.09.202
4

[IpuMeHeHne NpoOU3BOHON IS
OIIpEIEJIEHUs] CKOPOCTH U

16 1 26.09.202
YCKOpEHHUS Ipoliecca, 3a1aHHOTO 4
dhopmymoit uim rpagukom

17 KommozunuspyHKIui 1 30.09.202

4
18 Komnozunusidynkiuit 1 30.09.202
4
19 Kommnozunusdyaximit 1 02.10.202
4
I'eomeTpuueckue oOpassl

20  ypaBHEHMI Ha KOOPAMHATHON 1 03.10.202
IJIOCKOCTH 4
I'eomeTpuueckue o6passl

21 = ypaBHEHWI HA KOOPAMHATHON 1 07.10.202
TUTIOCKOCTH 4
KonrtponbHas pabora:

22 "UccnenoBanue GyHKIMMA ¢ 1 07.10.202
MOMOUIBIO TPOU3BOTHON" 4
ITepBooOpazHas,

23 OCHOBHOECBOWCTBOMNIEPBOOOPA3HEI 1 09.10.202
X 4




[TepBoOOpasHbIE 3IEMEHTAPHBIX

24 ¢dbynkumii. [TpaBuia HaxoXaeHUS 10.10.202
epBOOOPaA3HBIX 4
[TepBoOOpa3HbIE 3EMEHTAPHBIX

25 ¢dbynaknuii. [IpaBuna HaXOXKACHUS 14.10.202
1EpBOOOPA3HBIX 4

g~ Mmterpar. 14.10.202
I'eoMeTpryeCKUCMBICTUHTET paJIA 4
Brrunciienue onpenenéHHoOro

27 uHTerpana no gopmyne Horotona- 16.10.202
JleitOuMIa 4
Brrunciienue onpenesnéHHoro

28 uHTerpana no gopmyne Horotona- 17.10.202
JleitOHMIIA 4
[Ipumenenne nHTErpana s

29  HaXOXKJIEHUS TUIONIAJICH TUIOCKUX 21.10.202
¢buryp 4
[IpumeneHnne uHTErpana s

30  HaxoxmeHHs 00BEMOB 21.10.202
TEOMETPUIECKHUX TEIl 4

31 HpI/IMepHpemeHI:Iﬁ,uH(b(bepeHuHa 93.10.202
JHEHBIXypaBHEHUH 4

39 HpI/IMepHpemeHI:Iﬁ,uH(b(bepeHuHa 94.10.202
JTHHBIXypaBHEHUIN 4

33 = Maremarndeckoe MOJICITHPOBAHNE




peabHBIX MPOIECCOB C TOMOIIBIO
mudepeHIaTbHBIX YPaBHCHUM

06.11.202
4

Konrponsnas pabora:

34 07.11.202
"IlepBooOpa3Has u uHTErpan” 4

3 Tpnro%omerpnqecme (ysrrnm, 11.11.202
WX CBOWCTBA U TpaduKu 4

36 TpHFOIEOMeTqueCKHe byHKIUH, 11.11.202
HX CBOWCTBA U rpapuKu 4

37 TpHFO%OMeTqueCKHe (ynxuun, 13.11.202
HX CBOWCTBA U rpapuKu 4

28 TpI/IFOIiOMeTpI/I‘IeCKHe dynKumy, 14.11.202
WX CBOMCTBa U Tpaduku 4

29 TpnroriOMeTpuqecme bynKumy, 18.11.202
WX CBOMCTBA U Tpaduku 4
OT10op KOpHEi

40 TPUTOHOMETPUIECKHIX ypaBHeHI/II/IU 18.11.202
C TIOMOIIIbIO TPUTOHOMETPUIECKON 4
OKPYKHOCTH
OT10op KOpHEH

a1 TPUTOHOMETPUIECKHIX ypaBHeHI/II/IV 20.11.202
C TIOMOIIbIO TPUTOHOMETPUIECKON 4

OKPY>KHOCTH




OT10op KOpHEi
TPUTOHOMETPHYCCKUX YPaBHEHHI

42 . 21.11.202
C MTOMOIIBIO TPUTOHOMETPHYECKOM 4
OKPYXHOCTH
OT10op KOpHEi

43 | TPHTOHOMETPHYECKHX ypaBHeHHﬁu 95 11,202
C MTOMOIIBIO TPUTOHOMETPHUYECKOM 4
OKPYXHOCTH

42 PernreHneTpuroHOMETpUIECKUXHE 95 11.202
paBEHCTB

4

45 PenreHneTpuroHOMETpUIECKUXHE 97 11.202

paBEHCTB
4

46 PerieHneTpuroHoMeTpUUECKUXHE 98.11.202

paBEeHCTB
4

47 PerieHneTpuroHoMeTpUUECKUXHE 02.12.202

paBEeHCTB
4
KonTponbnas pabora: "['paduxu

4g ~ TPMTOHOMETPHYECKHX GbyHKINH. 02.12.202
TpuroHomeTpuiyeckueHEepaBEeHCTB 4
a"

49 OCHOBHBIE METOJIBI PETICHUS 04.12.202
MOKa3aTeIbHBIX HEPABEHCTB 4

50 OCHOBHBIE METOABI PELLIEHUS




IMMOKa3aTCJIbHBIX HCPABCHCTB

05.12.202
4

OcHoBHBIC MCTOJbI pCHICHUS

51 09.12.202
[10Ka3aTeIbHbIX HEPABEHCTB 4
O e

59 CHOBHBIE METObI PELICHUS 09.12.202
[I0Ka3aTeIbHbIX HEPABEHCTB 4
O

53 CHOBHBIE METObI PELICHUS 11.12.202
norapuMUYECKUX HEPABEHCTB 4
OcHo

54 HOBHBIE METOJIbI PEIICHUS 12.12.202
norapuMUYECKUX HEPABEHCTB 4

55 OCHOBHBIE METO/BI PELICHUS 16.12.202
Jorapu(MUIECKUX HEPABEHCTB 4

56 OcCHOBHBIE METO/BI PELLICHUS 16.12.202
Jorapu(MUIECKUX HEPABEHCTB 4
O

57 CHOBHBIE METO/Ibl pELICHUS 18.12.202
UppallMOHAILHBIX HEPABEHCTB 4
O

58 CHOBHBIE METO/Ibl pELICHUS 19.12.202
UppallMOHAILHBIX HEPABEHCTB 4

59 OCHOBHBIE METOBI PELICHUS
MppalMOHAIIbHBIX HEPABEHCTB 23.12.202




OcHoBHBIC MCTOJbI pCHICHUSA

60 23.12.202
UppalMOHAIILHBIX HEPABCHCTB 4
r

61 paduyeckre MeToIbI pemeimﬂ 95 12 202
UpPPalMOHATIBHBIX YpaBHEHUI 4
r

62 padudeckre MEeTOIbI peIHeI:II/I}I 96.12.202
UPpalMOHATIBHBIX YpaBHEHUI 4

63 I'padmueckue MmeToapl peuieHI/m 30.12.202
MOKAa3aTeIbHBIX YPABHCHHIMA 4

64 I'padmyueckue MeToBI pericHUS 30.12.202
MMOKa3aTeIbHBIX HEPABEHCTB 4
r

65 padudecKkre MeTOIbI pemerm 13.01.202
JoTapu(PMUYECKUX YpaBHEHUM 5
r

66 padudeckue METOIbI pelIeHUs 13.01.202
norapuMHUYECKUX HEPABEHCTB 5
r

67 paduyeckre METOIbI pEeLICHUS 15.01.202
norapuMHUYECKUX HEPABEHCTB 5
I'padmyeckue MeTOBI pelIeHUS

68 MOKa3aTeIbHBIX U 16.01.202
Jorapu(PMUICCKUX ypaBHECHUI 5




I'padmueckue MeToabI perieHUs

20.01.202

69 IOKa3aTeJIbHbIX U 5
Jorapu(PMUICCKHX ypaBHECHUI
I'padmueckue MeToAbI pericHUsS

70 OKa3aTeIbHBIX U 20.01.202
norapu)MIUYECKUX HEPABEHCTB 5
I'padmyeckue METOBI peHICHUS

71 MOKa3aTeJIbHBIX U 22.01.202
norapuMUIECKUX HEPABEHCTB 5
KonTposbHas padora:
"UppaliioHaabHbIE

72 PP ’ 23.01.202
[MoKa3aTeJibHbIE U 5
norapudMuYecKre HepaBeHCTBA"
KomruiekcHble uncia.
Anredopanyeckas 1

73 P 27.01.202
TpUTOHOMETpHYecKast pOpMbI 5
3aIUCH KOMIUIEKCHOTO YHCIIa
KomirekcHble uncia.
Anredopanyeckas 1

74 P 27.01.202
TpUTOHOMETpHYecKast pOpMbI 5
3aIUCH KOMIUIEKCHOTO YHCIIa
Apudmernueckue omnepaimu ¢

75 Apnd P 29.01.202
KOMILUIEKCHBIMA YUCIAMUA 5
Apudmernueckue omnepaimu ¢

76 Apud P 30.01.202
KOMIUIEKCHBIMH YHCIAMHU 5

77 N300paskeHre KOMIIEKCHBIX




YUCeJl Ha KOOPJAMHATHON
IIJIOCKOCTH

03.02.202
5

N300pakeHne KOMIUIEKCHBIX

78 YHUCeJ Ha KOOPAUHATHOU 03.02.202
TJIOCKOCTH 5

79 ®opmyna Myaspa. Kopuu n-oit 05.02.202
CTCTICHH M3 KOMITJICKCHOTO YHUCIIa 5

80 ®opmyna Myaspa. Kopau n-oit 06.02.202
CTETEeHH U3 KOMITJIEKCHOTO YHUCIIa 5

[TpuMeHEeHHE KOMIUTEKCHBIX

81 YUCeI ISl peIIeHUS PU3NICCKUX 10.02.202
Y T€OMETPUYECKUX 3a/1a4 5

82 'IfOHTpoanaﬂpa60Ta: ) 10.02.202
KomnnekcHpieuncia 5

83 HarypanbHble u niensieuucna 12.02.202
5

84 HarypanbHble u niensieuucna 13.02.202
5

85 [IpumeHeHne npu3HaKoB 17.02.202
JEIMMOCTH LIEeTIBIX YHCEI 5

86 [IpumMeHeHne npu3HaKoB 17.02.202

JNEITUMOCTH 1IEJIBIX YUCEIT

5




IIpuMeHeHne Ipu3HAKOB

87 neauMoctH nenbix gucen: HOJ u 19.02.202
HOK 5
IIpuMeHeHne Ipu3HAKOB

88 JnenuMocTH neibix uncen: HOJl u 20.02.202
HOK 5
[IpuMeHeHHEe TPU3HAKOB

89 JCIIMMOCTH IIEJIBIX YMCENT: OCTATKU 24.02.202
10 MOJTYJIIO )
[IpuMeHeHHEe TPU3HAKOB

90 JETMMOCTH ILIEJIIX YUCEN: OCTATKH 24.02.202
0 MOAYJTIO 5
[IpuMeHeHHEe TPU3HAKOB

01 JCIIMMOCTH LIEJIBIX YHCEI: 96.02.202
anroput™ EBKIMIa Ui pereHus 5
3a7a4 B IEJIBIX YUCIIaX

92 KOHTpOJ'II)HaSI"pa6OTaZ "Teopust 97.02.202
L[EJTBIX YUCEI c
Cucrema IiI' COBOKYITHOCTb 03.03.202

93  ypaBHeHwmii. PaBHOCHIIbHBIE 5
CUCTEMBI Ml CHCTEMBI-CJIC/ICTBHS
CucremMa 1 COBOKYITHOCTh

94  ypaBHeHwmil. PaBHOCHIIBHBIE 03.03.202
CUCTEMBI Ml CHCTEMBI-CJIC/ICTBHS 5
OCHOBHBIE METOBI PELICHUS

95 CUCTEM U COBOKYMHOCTEH 05.03.202
palroHaIBHBIX YPaBHCHHM 5




OcHoBHBIC MCTOJbI pCHICHUS

96 CHUCTEM U COBOKYITHOCTEH 06.03.202
UppalMOHATIBHBIX YpaBHEHUI 5
OCHOBHBIE METO/IbI PEILICHUS

97 CUCTEM U COBOKYITHOCTEH 10.03.202
[I0KA3aTENIbHBIX YPAaBHEHUI 5
OcHOBHbIE METOABI PELICHUS

98 CUCTEM U COBOKYITHOCTEH 17.03.202
MOKa3aTeIbHBIX YPaBHEHUN 5
OcHOBHBIE METOABI PELICHUS

99 CUCTEM U COBOKYITHOCTEH 17.03.202
norapu()MUYECKUX ypaBHEHUI 5
OcHOBHBIE METOABI PELICHUS

10 .

0 CUCTEM U COBOKYITHOCTEH 19.03.202
norapuMUYECKUX ypaBHEHUN 5
[IpuMeHeHne CUCTEM K pPELIECHUIO
MaTeMaTHYeCKUX 3a]a4d U 3a/1a4

10 .

1 U3 Pa3JIMYHBIX 00JIacTel HAyKU U 20.03.202
peanbHOMN KU3HU, MHTEPIIPETAIUS 5
MOJTyYEHHBIX PE3yJIbTaTOB
[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a]a4d U 3a/1a4

10 .

5 U3 PA3IMYHBIX 00JIacTei HAyKU U 24.03.202
peanbHOMN )KU3HU, MHTEPIIPETAIUS 5
MOJTyYEHHBIX PE3yJIbTaTOB
[IpuMeHeHne HEpaBEHCTB K

10  pemieHHIO MaTEeMaTHUYECKUX 3a1ad

. 24.03.202

3 W 3a7a4 U3 pa3iNyuHbIX o0nacTei 5

HayKU U pEaJIbHOU KU3HH,




HMHTEpIIpETaLUs 0JIY4CHHBIX
pE3yJIbTaTOB

KonTponbnas pabora: "CucreMsl

10
pallNOHANIHBIX, UPPALMOHATIBHBIX 26.03.202
4 II0KAa3aTeIbHBIX U 5
Jorapu(pMUUECKUX ypaBHEHUH"

10 P

AllOHAJILHBICYPABHCHUA C 27.03.202
5 rnapameTpamMu 5
10 P

allMOHAILHBICHEPABEHCTBA C 31.03.202
6 rnapameTpamu 5
10 P

allMOHAJILHBIECUCTEMBI C 31.03.202
7 rnapameTpamMu 5
10 n

ppaloHalbHbIE YPAaBHEHHS, 02.04.202
8 HEPaBEHCTBA C IIapaMeTpaMH 5
10 n

PpaMOHAIBbHBICCUCTEMBI C 03.04.202
9 rapaMeTpamu 5
11 11

OKa3aTeJbHbIE YPABHEHUS, 07.04.202
0 HEPaBEHCTBA C IIapaMeTpamMu 5
11 11

OKa3aTeJIbHBIECUCTEMBI C 07.04.202
1 rnapamMeTrpamu 5
11 Jlorapudmudeckue ypaBHEHHUS,




napameTpamu

2 HEPAaBEHCTBA C IapaMeTpamMu 09.04.202
5
11 Jlorapu(pMuyecKkuecucTeMEI C
puc 10.04.202
3 napameTpamu 5
11 TpuroHoMerpuuecKrueypaBHEHNUA
P P P 14.04.202
4 C mapaMeTpaMu 5
11 TpUrOHOMETPUUECKUEHEPABEHCTB
P P P 14.04.202
5 a C mapaMeTpamu 5
11 TpUroHOMETPHUUECKUECUCTEMBI C
P P 16.04.202

6 rapameTpamMmu 5
[TocTpoeHue u uccnenoBaHue

11 MaTeEMaTHYECKUX MOJIEIeN

o 17.04.202

7 pPEATbHBIX CUTYAIUN C TIOMOIIBIO 5
ypaBHEHUH C mapamMeTpaMu
[TocTpoeHue u uccnenoBaHue
MaTeEMaTHUECKUX MOJIEIeN

11 .

3 peaNbHBIX CUTYAIMI C TTOMOIIBIO 21.04.202
CUCTEM YpaBHEHUU C 5
napameTpamu
[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJeIei

11 .

9 peaNbHBIX CUTYAIHI C TTOMOIIBIO 21.04.202
CUCTEM YpaBHEHUU C 5




12

KonrtponsHas pabora: "3anaun ¢

23.04.202

0 napamerpamu" 5

12 [ToBTOpeHme, 06001IEHNE,

1 CHCTEMATH3alMs 3HAHWI: 24.04.202
"VpaBHeHus" 3)

12 [ToBTOpeHue, 0600IIEHNE,

5 CHCTEMAaTH3allHs 3HAHMIA: 28.04.202
"VpaBuenus" 5
[ToBTOpEeHME, 0000IIEHNE,

12 cUCTeMaTu3alys 3HAHMM: 98.04.202

3 "VpaBHeHus1. 5
CucremplypaBHEeHUN"

12 [ToBTOpeHME, 0000IIEHNE,

4 CUCTEMATH3aIHs 3SHAHUH: 30.04.202
"Hepasencrsa" 5

12 [ToBTOpenue, o6o0IIEHNE,

5 CUCTEMATH3aIHs 3SHAHUH: 05.05.202
"Hepasencrsa" 5

12 [ToBTOpenue, o6o0IIEHNE,

5 CHCTEMAaTH3alUs 3HAHWIL: 05.05.202
"HepaBencrna" 5

12 [ToBTOpenue, 060061IEHNE,

7 CUCTEMATH3AINI SHAHWN: 07.05.202
"[IponsBoHas u e€ npuMeHenue" 5

12 [ToBTOpenue, 060061IeHNE,

3 CUCTEMATHU3aIs 3SHAHUM: 08.05.202
"IIponsBoaHas u €€ npuMeHeHue" 5




12

[ToBTOpenue, 06001eHNE,

9 CUCTEMAaTH3alNs 3SHAHWN: 1 12.05.202
"I[IpousBoaHas u e€ npuMeHeHue" 5

13 [ToBTOpeHme, 06001IEHNE,

0 CHCTEMATH3alMs 3HAHUI: 1 12.05.202
"NHuTerpan u ero npuMeHexue" 3)

13 [ToBTOpeHME, 0000MIIEHNE,

1 CHCTEMAaTH3allHs 3HAHMIA: 1 14.05.202
"OyHKIIN" 5

13 [ToBTOpeHuEe, 0000MIIEHNE,

5 CUCTEMAaTH3AalNs 3HAHWM: 1 15.05.202
"OyHkun" 5

13 [ToBTOpeHME, 0000MIICHNE,

3 CUCTEMAaTH3AalNs 3HAHWM: 1 19.05.202
"OyHKIUN" 5

23 HToroBasikOHTpOsIbHasIpaboTa 1 1 ;9'05'202

13

5 HroroBasikoHTpoapHasgpadboTa 1 1 21.05.202

5
13 [ToBTOpEHwUe, O606II.ICH§/IC, 1 99 05.202
6 CHUCTeMaTH3alUsI3HAHNI 5
OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






