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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-HAY4YHBIX KYPCOB, 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 oOydaromiuecs OBJIAJIEBaIOT
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 TE€HIECHUUN Pa3BUTHUSI SKOHOMHMKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBAThb
YTBEPKJICHHS ¢ NOMOIIBIO MHIAYKLUHH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allHl0, a0CTparupoBaHWE M AaHAIOruI, (opMuUpyeT
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,
WHTEPHpPETAllUd  TOJIYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VY4eOHbIil Kypc o00nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peamu3yeTcs Kak 4dYepe3 Y4YeOHBbId Marepuai, CIOCOOCTBYIOIINN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe Meroauku oOydeHus ajnredpe M HavajlaM MaTeMaTHYECKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BBIYUCIICHUS», «DyHKIMU U rpapuKn», «YpaBHEHUS U HEepaBeHCTBa», «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 HACHIAasCh HOBBIMH TEMaMH W pa3jaeiamMu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT Bcé Oosee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, PUMEHATh 3HAHUS, TTOJYYCHHBIC MTPU U3YYCHUH Y4eOHOTO Kypca, s
pElIeHUs] CaMOCTOSATEIBHO CHOPMYITUPOBAHHON MaTeMaTUYECKON 3a7auM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaloImMUMCS MHOXECTBA HATYPaIbHBIX, IEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My clelnn(puYecKue 3agayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHHE KOPHSI HATypalbHOM CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX 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
MOCTPOCHUU MOJIENICH PEealbHOTO MHpA, HMIMPOKO HCIOIB3YIOTCS 0000IIeHne 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 OOydYarolIMecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIeNOBaHNH (DYHKIMI ¢ 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,
UppaIlMOHATBHBIX 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 3aJ1a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH 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 (DYHKIIUIA, UX CBONCTB
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 (POpMyJaMU 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: aHaTUTHYECKOU, Tpaduueckoi 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 M MPHUKIAJAHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYCHUS, BBIYUCIITH TUIOMAAu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas cojep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAUTh HAWIY4YIlIee pEUIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4ECKOTO
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 XOJI€ Pa3BUTHUS 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 pa3ieibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MAaTEMaTHKH W HCIIOJIh30BATh €T0 JIJISl BBIPAKEHUS 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 CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBINIJICHUS
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 BIUICTCHBI B KOXKIIBIN U3 Pa3/eioB MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
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 «AnreOpa W Hayalia 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 JCCSITHUYHBIE TPOOH, MPOIICHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMd € JICUCTBUTENBHBIMU  4uCiIaMd.  Monyib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOJAIIEH (POPMBI 3aIIMCH IEHCTBUTENIBHBIX YUCEN JIJIS PEIIEHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

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

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble 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
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTAPU(MBI.

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

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JNMHEWHBIX ypaBHEHWM. MarTpuiia CHUCTEMbI 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 TMOCTPOGHHOW MOJENU C
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
YKU3HH.

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 3HakOnocTOsTHCTBA. YETHBIE M Heu€THbIe (pyHKIUH. [lepuoanueckue
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 1S pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoneuHo yOpiBaromast
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 UX CcBOMcTBAa. ToukM paspbiBa. ACHUMMOTOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIE PpyHKITMU. Onpeaenenrue, reoOMEeTPUICCKU 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

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

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEICTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

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 Moay:to, anropurma EBkiuaa 11 pemeHus
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.
®opmyna Myaspa. Kopau N-oii creneHr U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

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

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad U 3aJad U3 pa3nyHbIX o0jacTell HayKh 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 MeTONBI pElICHHs YpaBHEHMU 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
NPUKIIAIHBIX 3a/Jadax, Il ONPEACIICHUS CKOPOCTH W YCKOPEHHMS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no gopmyne Hetotona-Jleibnua.

[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(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaIOIIEToCcs 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 COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWSA, dTUYECKOTO IMOBEJCHUS, 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, PEIICHHUM, pacCyXI€HHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE 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 TpYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, 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  MaTeMaTUYeCKOMY  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Cpefpl, IUIAHWPOBAaHUE ITOCTYNKOB W OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

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

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTeIhCTBA MAaTEMATHUECKUX YTBEPIKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
YCTaHABJIMBAaTh HCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHu, SIBJICHUSIMU, TIPOIIECCAMU;

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

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BbIIBUIAThH
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(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HHGPOPMAIMIO PA3IUYHBIX BHUJIOB U
dbopm npeacTaBiIeHuUS,

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

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
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 MOSICHEHUS MO XOJy PEIICHHUS 3ajJauyu,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuarnora, oOHapy>KMBaTh Pa3iU4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlN U 0OCOOEHHOCTEH ayIUTOPHH.

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 PEIICHUH ¢ y4ETOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOM 3a4auH;

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

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa eI B YCIOBHUAM, OOBICHITH IPHYNHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboThl mTpW pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBINOJHATH 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 OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndeckas JApoOb, TPOIEHTHI, HPPANUOHAILHOE YHCIO0, MHOXXECTBa
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, TPaBUIIa 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 MPEJCTABICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypajIbHOU
CTEICHU;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM: CTETICHD C PAIMOHAIBHBIM [TOKa3aTelIeM;

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

CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC
YUCIJIOBOTO apTyMEHTa;

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

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

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

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOWIEH C TenbiMu Kod(hUuIMeHTaMu, KOPHU MHOTOWICHA, MPUMEHSThH
JIeJIEHME MHOTOWIEHAa Ha MHOTOUWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpUla, OMNPEACIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpEAEnuTeNss 2 X 2 JuId BBIYUCIEHHUS €r0 3HayeHUs,
NPUMEHSTh ONPEACIIUTENIN [IJIi PEUICHUS CHCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYCHHBIN pe3yJIbTarT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

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

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

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



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI JJ1sl TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

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

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKEHMSI, ypaBHEHHsS, HEPAaBEHCTBA IO YCIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH JIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB PyHKITHI;

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

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoMyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: TOKa3aTeNbHAs U JorapupMuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

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

UCIIONB30BaTh rpaduku (GyHKOUN Ui HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpHUuYecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOO/THO OIEPUPOBATH MOHITUAMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a1aHMUSI
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

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

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIIMH, KacaTenbHas K TpaduKy QyHKIIH,

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  OINEpPUPOBATH  TOHSTHSAMHU: MHOXECTBO, OMNEpaluyd  Haj
MHOYECTBaMU;

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

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K xonny oOyuenuss B11 kjacceoOy4aromuiics TMOIYYUT CIIEIYIOIINUE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTro aHalu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

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

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpME, BBITIONHATh apU(PMETHUESCKUE ONEpaIuu ¢ HUIMU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

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

CBOOOJHO ONEPUPOBATh NOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, UppalMOHAJIBHBIE, ITOKA3aTEIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

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

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

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOILIBIO 3JIEMEHTApHOrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS U HCCIENOBAaHUS peallbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

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

WCIIOJIb30BaTh MNPOU3BOAHYIO I HAXOXKACHUS HAWIY4dlIEro pPEUICHUS B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpaduxom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpajl, HAXOAWTh IEpPBOOOpPA3HBbIC AIEMEHTAPHBIX (DYHKIIMHA U BBIUUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

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

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

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



TEMATHYECKOE IINTAHUPOBAHHUE
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Oyukuuu U rpadpuku. CreneHHas GyHKIMS C
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Apudmernaeckuii KOpeHb N-0if CTENCHH.
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmnuecTBo4acos
Temaypoxka JdaTranzydyeHus
n/n Bcero KonTposbHbIepadoThI

1 [[MfIO)KeCTBO, OTfepalny HaJl MHOXKECTBAMU U UX 1 04.09.2023
CBOHWCTBa

2 Juarpammbiditniepa-Benna 1 05.09.2023

3 [TpuMeHeHne TeOpeTHKO-MHOKECTBEHHOTO arnapaTa 1 06.09.2023
IUISL peIIeHus 3a1a4
Panmonaneubie yncia. OObIKHOBEHHBIE U

4 JECSITHYHBIC TPOOH, TPOIIEHTHI, 0ECKOHCUHBIC 1 07.09.2023
MePUOANYECKHE 1podu
Panmonansueie yncna. OOBIKHOBEHHBIE U

5 JeCSITUUHBIE TPOOH, MTPOLIEHTHI, OECKOHEUHBIE 1 11.09.2023
MepHOANYECcKHe Ipoou
I .

5 pUMeHeHHue JpoOeit ¥ MPOIEHTOB JUIsl peLICHUS 1 12.09.2023
MIPUKJIAIHBIX 33729

7 CraproBasiiuarHocTUKa 1 13.09.2023

8 JelictBurensHble yncna. PanionanbHbie U 1 14.09.2023
UppalMOHATbHBIC YK CIIa

9 ApudmeTrrueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1 18.09.2023
qHCIaMA

10 Monynb JeiCTBUTENBLHOTO YUCIIA U €r0 CBOWCTBA 1 19.09.2023

1 [TpubnmxEHHBIE BRIYUCIICHUS, TIPaBHUIIA OI(p}:TJ'ICHI/ISI, 1 90.09.2023
MIPUKUIKA U OI[EHKA Pe3yabTaTa BEIYUCICHUI

12 OcCHOBHBIE METO/BI PELICHUS 1IeJIbIX U IPOOHO- 1 21.09.2023




paLMOHAIBHBIX YPABHECHUN U HEPABEHCTB

OCHOBHBIE METO/IbI pEIIECHHUS LETbIX U APOOHO-

13 y 25.09.2023
paIMoHAaIBHBIX YPABHCHH U HEPABCHCTB
OCHOBHBIC METOJIbI PEIICHUS LIEJIBIX U IPOOHO-

14 AP PETIEHIBT R P 26.09.2023
panroHaATBFHBIX YPAaBHEHHI U HEPABCHCTB
MHorowieHsl OT OAHON NepeMEeHHOU. [lenenue

15 MHOT'O4YJIEHa HA MHOTOWIEH C OCTaTKOM. 27.09.2023
Teopemabesy
MHoro4seHsl ¢ nensiMu Kodddunrentamu. Teopema

16 o0 P 28.09.2023
Buera

17 PemennecucreMiInHEHHBIX ypaBHEHU 02.10.2023

18 PemenuecucreMiInHEMHBIX ypaBHEHH I 03.10.2023
Marpuiia CUCTeMbI JTMHEHHBIX YPaBHEHHIA.

19 Onpenenurens MaTpuLpl 2X2, €ro reOMETPUIECKUI 04.10.2023
CMBICJT M CBOMCTBA; BRIYUCIICHHUE €T0 3HAYCHHSI
OnpeaenuTens MaTPHIBI 2X2, €70 TCOMETPUISCKUM

20 PEACTIITEND MATpHH P 05.10.2023
CMBICJ U CBOMCTBA; BRIYUCIICHHUE €r0 3HAYCHHUSI
[TpumeHeHHE OTPEACITUTEINS TSl PEIICHUS CHCTEMBI

21 P PEACTITEE AL P 09.10.2023
JTUHEHHBIX YpaBHCHHIMA
Pemenne npukiaaHbIX 3324 ¢ TOMOIIBIO CUCTEMBI

22 e TIPHIIAZTIBIN 584 H 10.10.2023
JMHEWHBIX YpaBHEHHIM
Pemennie npukiIaaHbIX 33729 ¢ TOMOIIBIO CHCTEMBI

23 e TIPHIVIAZTIBIN 584 H 11.10.2023
JMHEWHBIX YpaBHEHHIM
Kontponbnas padota: "PanmonanbHapie ypaBHEHHS U

24 Tp p L 5 yp " 12.10.2023
HepaBeHCTBAa. CHCTEMBUTHHEHHBIX ypaBHEHUH
OyHKIHS, CIOCOOBI 3aJaHUS kuuu. B3anmao

25 YHEH Jlari gy, Bsa 16.10.2023
obpatHble pyHKIMU. KomnosunusadyHkimii

26 I'paduk Gyakmmu. InemeHTapHBIC TPEOOPA30BAHMS 17.10.2023




rpaduKoB PyHKIIHIA

Oo0iacTh OIIPECACIICHUS U MHOXKECTBO 3HAYCHHI

27 ¢ynkuuu. Hynmu ¢pynkuuu. [IpomexyTku 3HaK 18.10.2023
MOCTOSIHCTBA

28 Uérnabie n Heu€THbIe pyHKIMU. [lepuonnueckue 10.10.2023
¢bynkuuu. [IpoMexyTKUMOHOTOHHOCTU()YHKIIH

29 MaxkcumyMbl 1 MUHUMYMBI (yHKIMHA. Hanbombmee 93.10.2023
Y HauMeHbIllee 3HaueHne (PyHKIHUN Ha IPOMEXYTKE

30 JluneliHas, KBapaTU4Has U TPOOHO-TUHEHHAS 24,10 2023
byHKIIUN

31 DneMeHTapHOE I/ICCJ‘ICI[O]faHI/Ie U TIOCTPOEHUE 95 102023
rpadukoB 3TuX GpyHKUIUN

32 DnemMeHTapHoe I/ICCJIGIIO]jaHI/Ie Y TIOCTPOCHHUE 96.10.2023
rpadukoB 3TuX QyHKUMN

33 CreneHs ¢ 11e16IM ToKasareneMm. buaom HerotoHa 06.11.2023

34 Crenens ¢ nensiM nokasareiaeMm. bunom Herotona 07.11.2023

35 CrenenHnas q)yH.I.(III/ISIUC HaTypPaJIbHBIM U LIEJIBIM 08.11.2023
nokasaresnem. E€cBoiicTBa u rpaduk

36 KOHVTpOHLHa;I pa60:a: Crenennas ¢pynkuus. Eé 09.11.2023
CBOMCTBA U rpaduK

37 ApH(bME:TquCKHH KOpEHb HaTypaJIbHOW CTETIEHU U 13.11.2023
ero cBoiicTBa

38 ApH(bME:TquCKHH KOpEHb HAaTypaJIbHOW CTETIEHU U 14.11.2023
€ro CBOICTBa

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 15.11.2023
COJIep KAIINX CTENIEHH U KOPHU

40 [TpeoOpa3oBaHus YNCITOBBIX BHIPAKCHHIA, 16.11.2023

CcoACpKaInX CTCIICHU U KOPHU




[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,

41 20.11.2023
COJIepKALIUX CTENIEHH U KOPHU

42 WppaumoHansHble ypaBHEHUS. OCHOBHUHe METOBI 91.11.2023
pelLIeHHs HPPAIMOHAIBHBIX YPaBHEHHH

43 HppaunoHanbHble ypaBHEHUS. OCHOBI—\IlBIe METObI 99 11.2023
peLeHMs HPPALMOHAJIbHBIX YpPaBHEHHH

42 WppanmoHansHbie ypaBHEHUS. OCHOB}iI)Ie METOBI 93.11.2023
pelLleHNs HPPALlMOHAIbHBIX YpaBHEHHH

45 PaBHOCHIIBHBIE TTEPEXO/IBI B ]E)emeHI/H/I 97 11.2023
MppaIMOHAIEHBIX YPaBHEHHHA

46 PaBHOCHIIBHBIE TEPEXO/IBI B IjeIJ_ICHI/II/I 98.11.2023
UppalOHAIBHBIX YPAaBHEHHH

47 PaBHOCHIIBHBIE TTEPEXO/IBI B ]E)emeHI/H/I 99.11.2023
MppaIMOHAEHBIX YPaBHEHHHA

48 PaBHOCHIIBHBIE TTEPEXO/IBHI B IBGHICHI/II/I 30.11.2023
MppaIMOHAEHBIX YPaBHEHHHA
CBoiicTBa 1 rpaduk KOpHS N-0if CTENEeHN KaK

49 ¢byHKIMN 0OpaTHOMN CTENEHH ¢ HAaTypalbHbIM 04.12.2023
nokaszaresem
CaoiicTBa ¥ rpa@uK KOpHS N-O CTETIEHU KaK

50 ¢byHKIMK 0OpaTHOM CTENEHH ¢ HATypaIbHBIM 05.12.2023
nokasaresem

51 K?HTponLHasI pabora: "CsoiicTBa u rpa(bH"K KOpHA N- 06.12.2023
oii crerieHu. MpparmoHansHbIeypaBHEHHUS

59 CTG?CHB C pallMOHAJILHBIM ITOKa3aTesIeM 1 e€ 07.12.2023
CBOHCTBa

53 MoHuTopHuHroBas pabora 3a rnepBoe MoJxyrojane 09.12.2023

54 Cremnens ¢ palliOHAIBHBIM MTOKa3aTeIeM H €€ 11.12.2023




CBOMCTBA

55 [TokazarenpHas GyHKIM, €€ CBOWCTBA U rpaduK 1 12.12.2023

56 I/ICHOHBSOfaHI/Ie rpaduka QyHKIUH I PEIICHUS 1 13.12.2023
ypaBHEHHI

57 I/ICHOJIL30vBaHHe rpaduka QyHKIUH IS PEIICHUS 1 14.12.2023
ypaBHEHHHA

58 [TokazarenabHbIe ypaBHEHUSI. OCHOBHvLIe METO/IbI 1 18.12.2023
pElIeHUs TOKa3aTeIbHBIX YPaBHEHUI

59 IToka3zaTenbHble ypaBHEHUS. OCHOBIiI)Ie METO/IbI 1 10.12.2023
pelIeHUs TOKa3aTeIbHbIX YPaBHEHUI

60 ITokazaTenbHble ypaBHEHUS. OCHOBHULIe METO/IbI 1 90.12.2023
peIIeHHsI TOKa3aTeNbHBIX YPaBHEHHHA

61 KonTponbHas pabora: "HOK'E'ISaTeJ'ILHa}I GbyHKIMS. 1 91.12.2023
[Toka3zaTenbHble ypaBHEHUS

62 Jlorapudmuncia. CoiicTBanorapudma 1 25.12.2023

63 Jlorapudmuncna. CoiictBanorapudma 1 26.12.2023

64 Jlorapudmuncna. CoiictBanorapudma 1 27.12.2023

65 JlecsiTuuHbIe U HAaTypalbHBIETOTAPUPMBI 1 28.12.2023

66 JlecATHUHBIE U HaTypaJibHbIEIOrapu(pMbl 1 09.01.2024
n .

67 peoOpa3oBaHUEBBIPAKECHUM, 1 10.01.2024
coJiepKaluxaorapumsl

68 IIpeoOpa3oBaHueBbIpaskeHU, 1 11.01.2024
COZIeP KALTUXIIOTapH(PMBbI
n .

69 peoOpa3oBaHHEBBIPAKEHU, 1 15.01.2024
COZIePIKALTMXIIOTapH(PMBbI

70 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U Tpaduk 16.01.2024

71 Jlorapudpmuueckas pyHKLus, €€ CBOWCTBA U TpauK 17.01.2024




Hcnonp3oBanue rpaduka GyHKIMU A1 PELICHUS

2 y 18.01.2024
ypaBHEHHI

73 I/ICHOJIL30vBaHHe rpaduka QyHKIUH IS PEIICHUS 99 01.2024
ypaBHEHHHA

74 Jlorapudmuueckue ypaBHEHUS. OCHOBI—\IlBIe METO/IBI 93.01.2024
pelieHus JorapuMUIecKux ypaBHEHHM

75 Jlorapudmuueckue ypaBHEHUSI. OCHOBIiI:IG METO/IbI 94.01.2024
pelieHus JorapuMUIecKux ypaBHEHHIMA

76 Jlorapudpmuyaeckue ypaBHEHUSI. OCHOBI\IJI:IG METO/IbI 95.01.2024
pereHust JorapuPMHUUECKUX ypaBHEHUN

77 PaBHOCUIIBHBIE TIEpEXOBI B prJ_ICHI/II/I 99.01.2024
norapu()MUYECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B prIeHI/II/I 30.01.2024
JoTapu(PMUYECKUX YpaBHEHUM

79 Kontponbnas padota: "Jlorapudpmuueckas: GyHKIIHS. 31.01.2024
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT'€HC M KOTAaHT€HC YHCIOBOTO 01.02.2024
apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC YUCIOBOTO 05.02.2024
aprymeHra

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO 06.02.2024
aprymeHra

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIIOBOTO 07.02.2024
apryMeHra
Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIEIICHNE

84 TPUTOHOMETPUYECKUX (HYHKIIUHA YUCITOBOTO 08.02.2024
apryMeHTa

85 TpuronomeTrpuueckas OKpYKHOCTb, OIPEACIICHUE 12.02.2024




TPUTOHOMETPHUYECKUX (PYHKIUN YUCIOBOTO

aprymMeHTa
86 OCHOBHBIETPUTOHOMETPUUYECKUE(HOPMYITBI 1 13.02.2024
87 OCHOBHBIETPUTOHOMETPUUYECKHEPOPMYITBI 1 14.02.2024
88 OCHOBHBIETPUTOHOMETPUUYECKUE(HOPMYITBI 1 15.02.2024
89 OCHOBHBIETPUTOHOMETPUUYECKHEPOPMYITBI 1 19.02.2024
90 [IpeoOpa3oBaHUETPUTOHOMETPHUSCKUX BBIPAKCHHIM 1 20.02.2024
91 [IpeobpazoBaHHETPUTOHOMETPHUUECKUX BBIPAKCHU I 1 21.02.2024
92 [IpeoOpa3oBaHUETPUTOHOMETPHUSCKUX BBIPAKCHHIM 1 22.02.2024
93 [IpeobpazoBaHHETPUTOHOMETPHUUECKUX BBIPAKCHU I 1 26.02.2024
94 PemrennerpuroHoMeTpuYECKUX ypaBHEHHU I 1 27.02.2024
95 PemennerpuronoMeTpu4eCKUXypaBHEHU N 1 28.02.2024
96 PemrennerpuroHoMeTpuYECKUX ypaBHEHU I 1 29.02.2024
97 PemenneTpuroHoMeTpu4eCKMXypaBHEHNN 1 04.03.2024
98 PemenneTpuroHoMeTpu4eCKMXypaBHEHNN 1 05.03.2024
99 PemenueTpuroHoMeTpUYECKUX ypaBHEHH I 1 06.03.2024
100 PemenneTpuroHoMeTpu4eCKMXypaBHEHNN 1 07.03.2024
101 KonTponbnas pabora: "Tpuronomerpuueckue ) 1 11.03.2024
BBIPKEHUS M TPUTOHOMETPUYCCKHIE YPABHCHUS
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 MocJe10BaTeabHOCTEN. MeTo 1 MaTeMaTHYeCKOM 1 12.03.2024
HHIYKIUH
MOHOTOHHBIE U OTPaHUYEHHBIE
103 nocjeoBaTeIbHOCTU. McTopus aHann3a OECKOHEUHO 1 13.03.2024
MaJIbIX
104 Apudmerrnaeckasmporpeccus 1 14.03.2024
105 I'eomerpuueckasimporpeccust 18.03.2024




106 beckoHeuHOyOBIBAIOIASTEOMETPUYECKASTIPOTPECCHs 1 19.03.2024

107 CyMMa GecKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON 1 90.03.2024
porpeccuu

108 JIMHEeNHBIN 1 SKCTIOHEHIIMAIbHBIA pocT. Yucro e. 1 91.03.2024
dopmyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIUAIIBHBIN pocT. Yuco e. 1 03.04.2024
®opmyJia CIOKHBIX TPOLICHTOB

110 Vcnonb30BaHue NPOrpeccuu i peLieHus 1 04.04.2024
peanbHBIX 3a/1a4 IPUKIIAHOTO XapaKTepa

111 KOHTponLHa:';I pabora: "IlocrnenoBaTeIbHOCTH 1 08.04.2024
porpeccuu

112 HenpepbiBHBIE QYHKIINU U UX CBOMCTBA 1 09.04.2024

113 Touka pa3pbiBa. AcUMITOTHI TpauKoB pyHKINH 1 10.04.2024

114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3KE 1 11.04.2024

115 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1 15.04.2024

116 Metoa UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB 1 16.04.2024

117 MeTto MHTEpPBaJIOB [UIsl PEIICHNS HEPABEHCTB 1 17.04.2024

118 Metoa UHTEPBAJIOB TSl PEIIEHUSI HEPABEHCTB 1 18.04.2024

119 [IpumMeHeHMne CBOWCTB HEMTPEPBIBHBIX (DYHKLUHN JUIs 1 99 04.2024
pereHus 3a1a49

120 KonrponsHas pabora 3aroa 1 23.04.2024

121 [lepBas u BTOpasi NpoU3BOAHBIE PYHKIIUU 1 24.04.2024

122 Omnpenenenne, reOMETPUIECKUICMBICITIPON3BOIHON 1 25.04.2024

123 Onpenenenne, GU3NIECKUNACMBICTIPON3BOIHON 1 29.04.2024

124 VYpaBHeHHEe KacaTeNbHOU K TpapuKy GyHKIUN 1 30.04.2024

125 VYpaBHeHUe KacaTebHOU K rpaduKy (yHKIIHH 1 06.05.2024

126 [Tpon3BoHBICIIEMEHTAPHBIX PYHKITHI 1 07.05.2024




127 [Tpon3BoaHBIEIIEMEHTAPHBIX PYHKITHI 1 08.05.2024
128 [TpouzBoaHas CyMMBI,V NIPOM3BE/ICHUS, YACTHOTO U 1 13.05.2024
KOMITO3UIIUHU (yHKITHIA
129 [TpousBoaHas CyMMBI,v NIPOU3BEICHUS, YACTHOTO U 1 14.05.2024
KOMITO3UIIUH (PYHKITHIA
130 [TpousBomHas cyMMH,U MIPOU3BE/ICHUS, YACTHOTO U 1 15.05.2024
KOMITO3UITUU ()yHKITHIA
131 Kontponbnas padota: "[IponsBoanas” 1 1 16.05.2024
132 VITIOBTOpeHI/Iev,' 00001IeHIe, CUCTEMAaTH3AIUS 3HAHUH: 1 20.05.2024
YpaBHeHus
133 }:IOBTOpeHI:{G, 00001IeHNe, CUCTEMATH3AIUS 3HAHUI: 1 91.05.2024
OyHKIUU
134 Hroroast koHTposIbHAs paboTa 22.05.2024
135 Hrorosas KoHTpoJIbHAsT paboTa 23.05.2024
136 [ToBTOpEeHme, 06001IeHNE, cCUCTeMaTH3allusl 3HAHUN 24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12




11 KJIACC

Ne Kosun4yecTBo4yacos
Temaypoka Jdaranzyuenus
n/n Bcero KonTpoabHbiepadoThI

H NMCECHCHUC II OH3BO,Z[HOI>1 K UCCIICOJOBAHHUIO

1 PHMEHCHHIC TP 1 02.09.2024
q)YHKHI/H/I HAa MOHOTOHHOCTL U 3KCTpeMYMBI
H HNMCHCHMUC IT 0H3B0)IHOI>1 K UCCJICOOBAHUTO

2 PHMCHCHHE TP 1 03.09.2024
q)YHKHI/II/I Ha MOHOTOHHOCTL U 3KCTpCMYMbI
H NMCHCHUC IT OI/I3BOI[HOI71 K UCCJICIOBAHUIO

3 PHMEHCHHIE TP 1 04.09.2024
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI
H HNMCHCHMUC IT 0H3B0)IHOI>1 K UCCJICOOBAHUTO

4 PHMEHCHHIE 1D 1 05.09.2024
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI
H HNMCHCHMUC IT 0H3B0)IHOI>1 K UCCJICOOBAHUTO

5 PHMEHCHHIC 1D 1 09.09.2024
(GYHKIMIT HA MOHOTOHHOCTB U 9KCTPEMYMBI
H NUMCHCHUC ITPOU3BO HOﬁ K UCCJIICITOBAHUKO

6 PHMCHEHHIE TPOHSBO a 1 10.09.2024
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
HaXO)KI[eHI/Ie HaI/I60J'H:>H_[er0 U HAUMCHBIICTO

7 . 1 11.09.2024
3HauUEHUs HEMPEPBHIBHON (PYHKIIMU HA OTPE3KE
HaXO)KI[eHI/Ie HaI/I60J'H:>H_[er0 U HAUMCHBIICTO

8 5 1 12.09.2024
3HAUYCHUA HerepBIBHOI/I (I)YHKI_II/II/I Ha OTpe3Ke
HaXO)K CHUC HaI/I6OHBIHerO U HAUMCHBIICTO

9 a 5 1 16.09.2024
3HA4YEHUS HETIPEPhIBHOM (DYHKIIMU HA OTpe3Ke
HaXO)KI[eHI/IC HaI/I60J'IBH_ICFO U HAUMCHBIICTO

10 ! 1 17.09.2024
3HAUYCHUA HerepBIBHOI/I q)YHKI_[I/II/I Ha 0Tpe3Ke
HaXO)KI[eHI/IC HaI/I6OJ'IBI_HCFO U HAUMCHBIIICTO

11 5 1 18.09.2024
3HAUYCHUA HerepBIBHOI/I (bYHKI_[I/II/I Ha 0Tpe31<e
HaXO)K}IeHI/Ie HaI/I6OHI)IHerO U HAUMCHBIICTO

12 1 19.09.2024

3HAa4YEHUS HETPEPhIBHOM (DYHKIIMU HA OTpe3Ke




[IpumeneHre npou3BOIHOM [l HAXO0XKACHUS

13 23.09.2024
HAWTYYIIIEro PEIICHUs B PUKIATHBIX 3a/1a9ax

14 [IpumeHeHre TPON3BOIHON IS HAXOMKACHUS 94.09.2024
HAWTYYIIero peleHus B MPUKIATHBIX 33aJauax
[TpuMeHeHre IPOU3BOTHOM /ISl ONIPECTICHHS

15 CKOPOCTH M YCKOPEHHS IIpoliecca, 3aJaHHOTO 25.09.2024
dbopmyoi uim rpaguKoM
[TpuMeHeHrEe IPOU3BOTHOM JIJISl ONIPECIICHHS

16 CKOPOCTH M YCKOpPEHHS Ipoliecca, 3aJaHHOTO 26.09.2024
dbopmynoit unu rpadpukom

17 BxomnassMmoHUTOpHHTOBas paboTa 30.09.2024

18 Komnozunusdynkimit 01.10.2024

19 KowmmozutusdyHkimii 02.10.2024

20 FGOMeTpI/IquIfI/Ie o0pa3sl ypaBHEHHI Ha 03.10.2024
KOOPJIWHATHOM MIIOCKOCTH

21 FGOMeTpI/IquIfHe o0Opa3sl ypaBHEHHI Ha 07.10.2024
KOOPJMHATHOM TIIOCKOCTH

99 Kontponbnas padoTa: E/'I'CCJ'ICJIOBaHI/IG byHKIMH ¢ 08.10.2024
MIOMOIIBIO TIPOM3BOTHON

23 Heproobpasias, 09.10.2024
OCHOBHOECBOWCTBOIIEPBOOOPA3HBIX

24 [TepBoOOpa3Hbie NMEeMEHTAPHBIX (HYHKITUI. 10.10.2024
[IpaBuia HaX0XACHUS TEPBOOOPAZHBIX

o5 [TepBooOpazHbIe 371eMEHTAPHBIX (QYHKIHUI. 14.10.2024
[TpaBuia HaXOXIEHHS IEPBOOOPA3HBIX

26 Wurerpan. I'eomeTprueckniicMpICIMHTETpala 15.10.2024

97 Brrunciienue onpenae€HHOro HHTErpasa mo 16.10.2024

dbopmyne Herotona-Jleitoaura




Beluncnenue onpenenéHHoro MHTerpaia 1o

28 17.10.2024
dbopmyne Hetotona-Jleitoauma

29 HpHMeHeime WHTETpaja Uil HaX0XKICHUS 91.10.2024
IUIOINACH TUIOCKUX (QUTYp

30 HpI/I}VIeHeHI/IC MHTETpaJia J1Jid HaXOXKACHUS 99 10.2024
00BEMOB reOMETPUYECKHUX TEI

31 [TpumepsipemenniinndepeHnnanbHBIXypaBHEHU I 23.10.2024

32 [Tpumepsipemenuiiud hepeHInanTbHbIX ypaBHEHU T 24.10.2024
MareMaTH4ecKoe MOJICITMPOBAHNE PEATbHBIX

33 MIPOIIECCOB C MOMOIIBIO AU dHepeHIInaTLHBIX 28.10.2024
YpaBHEHUN

34 KOHTpOJII:HaSI pabota: "[lepBoobpasHas u 99.10.2024
UHTETpal

35 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U 30.10.2024
rpaduku

36 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U 31.10.2024
rpaduxu

37 Tpuronomerpuveckne GyHKIUHU, UX CBOMCTBA U 11.11.2024
rpaduku

38 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U 12.11.2024
rpaduxu

39 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U 13.11.2024
rpaduxu

40 OTt60p KOpHEH TpI/IFOHOMeTpI/I‘—IeuCKI/IX YpaBHEHUH C 14.11.2024
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

41 OT160p KOpHEH TpI/IFOHOMeTpI/I‘-IeVCKI/IX ypaBHEHUH C 18.11.2024
MOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH

42 OT160p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C 19.11.2024




[IOMOUIbIO0 TPUTOHOMETPUYECKON OKPYKHOCTHU

Monutopunrosas pabota 3a | monyroaue

43 . 1 20.11.2024
(mpohUIBHBIN YPOBEHBD)

44 PemennerpuroHoMeTpUYECKUXHEPABEHCTB 1 21.11.2024

45 PemeHneTpuroHoMeTpuYECKMXHEPABEHCTB 1 25.11.2024

46 PemennerpuroHoMeTpUYECKUXHEPABEHCTB 1 26.11.2024

47 PemeHneTpuroHoMeTpuYECKMXHEPABEHCTB 1 27.11.2024
KoHntponbnas padora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIMA. 1 28.11.2024
TpuronomerpuyeckueHepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEILIEHUS T0KA3aTEeIbHBIX 1 02.12.2024
HEPaBEHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS TOKA3aTEIbHBIX 1 03.12.2024
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEeIbHBIX 1 04.12.2024
HEPaBEHCTB

59 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1 05.12.2024
HEPaBEHCTB

53 OcHOBHBIE METO/IbI PEILLIEHUs JTOrapu(PMUIECKUX 1 09.12.2024
HEPaBEHCTB

54 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUIECKUX 1 10.12.2024
HEPaBEHCTB

55 OCHOBHBIEC METO/IBI PEIIEHUS JIOTapU(HMUIECKAX 1 11.12.2024
HEPaBEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS JIOTapU(PMUIECKUX 1 12.12.2024
HEPaBEHCTB

57 OcCHOBHBIE METO/BI PELLIEHUS UPPALMOHATIBHBIX 1 16.12.2024




HEPABEHCTB

OcCHOBHBIE MCTOABI pCHICHUA UPPALlMOHAJIbHBIX

58 17.12.2024
HEPABEHCTB

59 OcCHOBHBIE METO/IbI PEILICHUSI UPPAIITOHATIBHBIX 18.12.2024
HEPABEHCTB

60 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALITOHATIBHBIX 19122024
HEPABEHCTB

61 MOHI/ITOE)I/IHFOB&H pabota 3a | monmyronue 93.12.2024
(6a30BBIil YPOBEHB)

62 Fpaqmqeci(ne METO/IbI PEIICHUS UPPALMOHATBHBIX 94.12.2024
ypaBHEHUU

63 Fpaqmqecicne METO/BI PEIICHNS ITOKA3aTEIbHbIX 95,12 2024
ypaBHEHUI

64 I'padrueckue MeTO bl pelIeHNs TOKa3aTeIbHbBIX 96.12.2024
HEPABEHCTB

65 I'paduueckue MeTo b1 pemerm 08.01.2025
Jorapu(pMHUUECKUX ypaBHEHUH

66 I'padmuueckue meTos! penieHus 09.01.2025
norapu(pMUUECKIX HEPABEHCTB

67 I'paduueckue MeTObI perIeHus 13.01.2025
JorapupMHUUECKUX HEPABEHCTB

68 I'paduueckue meToap! pemerm MOKa3aTeIbHbIX U 14.01.2025
JOrapupMHUUECKUX ypaBHEHUI

69 ['padmyeckue MeTobI pemeH?ﬂ MOKa3aTelbHbIX U 15.01.2025
norapu(MHUUECKUX YpaBHEHUN

70 I'paduueckue MeToIbl peleHHs TOKa3aTeIbHbIX U 16.01.2025
Jorapu(pMHUUECKUX HEPABEHCTB

71 ['padpraeckue MeTOIBI pelIeHUs MOKa3aTENbHBIX U 20.01.2025




norapu(pMHUECKUX HEPABEHCTB

KoHntponbHas pabdora: "UppanuoHanbHble,

72 NoKa3aTesbHbIE U JIoTapudMuieckue 1 21.01.2025
HepaBeHcTBa"
KomruiekcHbie uncia. Anredpandeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3aITUCH 1 22.01.2025
KOMIUIEKCHOT'O YHCJIa
KommuiekcHbie uncna. Anrebpanueckas u

74 TPUTOHOMETpUYECKast (DOPMBI 3aITUCH 1 23.01.2025
KOMIUIEKCHOTO YHCIIa

75 ApudnmeTrndeckne onepanuu ¢ KOMIICKCHBIMH 1 97 01.2025
YHCIIaMH

76 ApudmeTndeckue onepanuu ¢ KOMIIEKCHBIMU 1 98.01.2025
YHCIIaMH

77 I/I306pa)KeHI/IevKOMHJIeKCHLIX qricen Ha 1 99.01.2025
KOOPJMHATHOM TIIOCKOCTH

78 H306pa)KeHI/I€UKOMHJIeKCHI>IX YyHCell Ha 1 30.01.2025
KOOPJIWHATHOM MIIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu u3 1 03.02.2025
KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau n-oif creneHu u3 1 04.02.2025
KOMIUIEKCHOTO YHUCIIa

81 [TpruMeHeHne KOMIUTEKCHBIX YUCEIT JUTS PEIICHUS 1 05.02.2025
(GU3NIECKUX U TEOMETPHUYECKHX 3a71a4

82 KonTtponphas padora: "KommiekcHbieuncna' 1 06.02.2025

83 HarypanbHble U eaplegnciia 1 10.02.2025

84 Harypanbhble u nensieuncna 1 11.02.2025

85 [IpumeHeHre MPU3HAKOB JACTUMOCTH TEIBIX YHCEIT 1 12.02.2025




86 [IpuMeHeHue nprU3HAKOB AEIMMOCTH LETbIX YUCEI 13.02.2025
H NMCHCHHUC IIPU3HAKOB ACJIMMOCTHU LECIBIX YNUCCII:

87 p p 17.02.2025
HOJI 1 HOK
H NMCHCHHUC IIPU3HAKOB OCJIMMOCTHU LCIIBIX YHUCECII:

88 p p 18.02.2025
HOJT 1 HOK
H NMCHCHHUC IIPU3HAKOB ACIINMOCTH LCJIBIX YHUCCII:

89 P p 19.02.2025
OCTAaTKH 110 MOI[y.]HO
H NMCHCHHUC IIPU3HAKOB ACIINMOCTH LCJIBIX YHUCCII:

90 p p 20.02.2025
OCTAaTKH 110 MOI[y.]HO
HpI/IMeHeHI/IC HpI/I3HaKOB JCIINMMOCTHU LCJIbIX YHUCCII:

91 anropuT™ EBKiMaa i penieHus 3a1ad B [EeNIbIX 24.02.2025
quciiax

92 KonTponpHas padora: "Teopus nenbix gyucen" 25.02.2025
CI/ICTeMa U COBOKVIIHOCTDH aBHeHHfI.

93 Y yp 26.02.2025
PaBHOCI/IJ'II)HBIe CHUCTEMBI U CUCTEMBI-CIICICTBUA
CI/ICTeMa U COBOK HOCTbH aBHeHI/Iﬁ.

04 YIHOCTD ¥P 27.02.2025
PaBHOCI/IJ'IBHBIe CUCTEMBI U CUCTEMBI-CIICACTBUA
OCHOBHI)IC METOABI PCUICHUA CUCTEM U

95 FOARED 5 03.03.2025
COBOKYHHOCTCI/I paHI/IOHaJ'II)HI)IX ypaBHeHI/II/I
OCHOBHLIC METOABI PCHICHUA CUCTEM U

96 oA P § 04.03.2025
COBOK}/HHOCTCI/I I/IppaI_II/IOHaHBHBIX ypaBHCHI/II/I
OCHOBHLIC METOABI PCUICHUA CUCTEM U

97 OARP 5 05.03.2025
COBOKYHHOCTCI/I IIOKa3aTCJIIbHBIX ypaBHeHI/II/I
OCHOBHBIC METOABI PCHICHUA CUCTEM U

98 FOABD } 06.03.2025
COBOKYHHOCTCI/I TIOKA3aTCIIbHBIX ypaBHeHI/II/I
OCHOBHLIC METOABI PCUHICHUA CUCTEM U

99 ORI D } 10.03.2025
COBOK}/HHOCTCI/I J'IOI"apI/I(bMI/ILIeCKI/IX ypaBHeHI/II/I

100 OCHOBHBIE METO/IbI PEIICHUSI CHCTEM H 11.03.2025




COBOKYITHOCTEH JIoTapu(pMUIECKUX YpaBHEHUI

[TpuMeHeHHe crcTeM K pelIeHUI0 MaTeMaTUYECKIX
3aja4 U 33/1a4 U3 Pa3IM4HbIX 00JacTeil HAyKu U

101 . 12.03.2025
pEeaTbHOM KU3HU, UHTEPIIPETAIIHS TOTYICHHBIX
pe3yNIbTaToOB
[IprMeHeHre CUCTEM K PEIICHUI0 MaTeMaTHUYEeCKUX
102 3aj1a4 u iaz[aq U3 pa3INyYHbIX 00JacTei HayKH U 13.03.2025
pEATbHOM KU3HU, MHTEPIIPETAIHSI TIOJTYICHHBIX
pe3yJIbTaToOB
[IprMeHeHre HEPABEHCTB K PEIICHUIO
103 MaTeManI‘leCKI/IX 3aja4 u selnaq 13 pa3INYHbIX 17.03.2025
obracTeil HayKu U pealbHOM KU3HH,
WHTEPIIPETAIHS TOJTYICHHBIX PE3yJIbTaTOB
KonTponbhas pabota: "CucteMbl paliliOHaIbHBIX,
104 MPPALMOHATIBHBIX MIOKA3aTEIbHBIX U 18.03.2025
JorapupMHUECKUX ypaBHEHUN"
105 PanmonansHbIeypaBHEHHS C TapaMeTpaMu 19.03.2025
106 PannonanbHbIEHEpAaBEHCTBA C TapaMeTpaMu 20.03.2025
107 PanmonansHbIeCHCTEMBI C TapaMeTpaMu 02.04.2025
108 HppannoHaibHEIC YpaBHEHHUS, HEPABEHCTBA C 03.04.2025
napaMeTpamMu
109 HppanmonaibHblecCUCTEMBI C TApaMETPAMU 07.04.2025
110 [Toka3arenpHBIC ypaBHEHUS, HEPABEHCTBA C 08.04.2025
napaMeTpamMu
111 [TokazaTenbHbIECHCTEMBI C TTApAMETPAMHU 09.04.2025
112 Jlorapudmuueckne ypaBHEHUS, HEPABEHCTBA C 10.04.2025
napaMeTpamu
113 JlorapupMudecKkuecucTeMsI ¢ mapameTpamMmu 14.04.2025




114 TpuronomeTpruyecKueypaBHEHUs C MapaMeTpaMu 15.04.2025

115 TpuronomeTpruiecKUEHEPABEHCTBA C TTapaMeTpaMu 16.04.2025

116 TpUroHOMETPHUUYECKUECUCTEMBI C TapaMETpaMu 17.04.2025
[TocTpoenwne u ucciieqOBaHHE MAaTEMATHUYECKUX

117 MOJIeJIeH pealIbHbIX CUTYallUii C TOMOILBIO 21.04.2025
YPaBHEHUH € ITapamMeTpamu
[TocTpoeHHe U HCCIeJOBaHNE MATEMATUYCCKIX

118 MoJieJIel peallbHbIX CUTYallUi C TTOMOIIBIO CUCTEM 22.04.2025
YPaBHEHUH € ITapamMeTpamu
[TocTpoeHHe U HCCIeJOBaHNE MATEMATUYCCKIX

119 MoJieJIel peallbHbIX CUTYallui C TOMOIIBIO CUCTEM 23.04.2025
YpaBHEHHMIA C ITapamMeTpaMu

120 Hp06Hbe‘/'1 sk3ameH B popme EI'D (mpodunbHblil 1 94.04.2025
0a30BbIil YPOBHHU)

121 Bcepoccuiickas mpoBepouHas padota (B 98.04.2025
COOTBETCTBUU C IprKkazoM PocobpHaazopa)

122 HOBToPe'I'{I/Ie, 060611_[6"1-11/16, CHCTEMATH3aLUs 99.04.2025
3HaHMi: "YpaBHEHUS

123 HOBTO})G'I:II/IG, 00001I€eHHE, CI/ICTeMaTI/ISaHI/IUSI" 30.04.2025
3HaHuii: "YpaBHeHUs. CHCTEMBbIYypaBHCHHMA

124 HOBToPe'I‘{I/Ie, o6o61ueH'1'/1e, CHCTEMATHU3aIIH 05.05.2025
3HaHuil: "HepaBeHcTBa

125 HOBTOPC'I'{I/IC, o6o61ueH'1'/1e, CHCTEMATHU3aIIH 06.05.2025
3HaHuii: "HepaBeHcTBa

126 HOBToPe'I‘me, O606III€H'I'/IG, CHUCTEMAaTH3AINA 07.05.2025
3HaHuil: "HepaBeHcTBa

127 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 08.05.2025

3HaHuii: "[IponsBoaHas u e€ npumeHenue"




128 HOBTOPC'I'{I/IG, 000011IeHNE, C"I/ICTCMaTI/IBaLII/'I'SI 1 12.05.2025
3HaHui: "[Ipon3BoaHas U e€ MPUMEHEHHE

129 HOBTOE)C'I'{I/IG, 000011IeHNE, C"HCTeMaTI/BauI/'I'ﬁ 1 13.05.2025
3Hanwmii: "TIpousBoHas U €€ MpUMEHEHNE

130 HOBTOPC'I:II/IG, 000011IeHHE, CI/ICTeMaTI/ISS;l‘LII/Iﬂ 1 14.05.2025
3HaHuU: "VIHTerpana u ero NpuMEHEHHE

131 HOBTOPC'}'II/IG, 0606TeHHe, CHCTEMATH3AIIH 1 15.05.2025
3HaHui: "OyHKIUU

132 HOBToupeime, 06061ileHne, CHCTEMATH3AIIH 1 19.05.2025
3HaHuil: "OyHKIHN

133 HOBTOPG'I:II/IG, 0606]_'[‘16HI/16, cUCTEMaTH3aIs 1 90.05.2025
3HaHui: "OyHKIUU

134 Hroroas xouTpoasHas padbora 1 1 21.05.2025

135 HOBToPeHI/Ie, 000011IeHNE, CUCTEMATH3AINS 1 99 05.2025
3HAHUN

136 HOBTOPCHHC, 0000I11IeHNE, CUCTEMATH3AIINS 1 96.05.2025
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13







YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* MaTtemaruka: anrebpa v Hayajla MaTeMaTHIECKOTO aHaIN3a, FTEeOMETPHSL.
AnreOpa ¥ HayaJila MaTeMaThuueckoro ananusa, 10 kinace/ Hukonsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o0I11ecTBoO
«3narensctBO «IIpocBenienre»

» Maremarnka: anredpa v Hadajga MaTeMaTHIECKOTO aHAJIM3a, TEOMETPHSL.
Anrebpa u Hadana MaTeMaTudeckoro ananusa, 11 kmacc/ Huxomsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u nqpyrue, AkiimonepHoe o0I11ecTBo
«3marensctBo «lIpocBemienre»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

Anre0Opa 1 Hadajia MaTEMaTHIECKOTO aHaIn3a. MeTonueckre peKOMEH IallnH.
M.K.ITotanos, A.B.IlleBkun. [Tocobue st yuurenei o61eo0Opa3oBaTeIbHbIX
opranu3aruii. Pdf

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://math-ege.sdamgia.ru/

2. https://ege.fipi.ru/

3. https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2

4. https://resh.edu.ru/subject/51/

5. https://uchi.ru/

6. https://lesson.edu.ru/catalog






