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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUUMBIX B IIPOrpamMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT HMHCTPYMEHTAJIbHYIO 0a3y i HM3y4eHHS BCEX ECTECTBEHHO-
HAy4HbIX KYpCOB, a C APYroi CTOPOHBI, (POPMHUPYET JIOTMYECKOE U AOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JpYr'MX JAucIMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKd, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKja/blBA€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHUMHHU, OWOJIOTHUH, TOHMMAaHUS OCHOBHBIX
TEHJEHUUH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IIO3BOJISICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH UX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiageHue
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTHUECKOTO aHaIIn3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpPETHU3al1io, abCTparupoBaHUE W aHANOTHIO, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyJaromuecs: TONyYaloT HOBBIM ONBIT pEIICHHs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
IOCTPOCHMUST MATEeMaTHUYECKUX MOJeNeld pealbHbIX CHUTyalUH, MHTEPHpPETalMHd HOIYyYEHHBIX
peIIeHM, 3HAKOMATCSI ¢ MPUMEpPaMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKe U
UCKYCCTBE, C BBIJAIOIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM TOTEHIIMAIOM, KOTOPBIA
peanu3yercsi Kak depe3 y4yeOHbIH MaTepuall, CIocOOCTBYHOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33PEHHUS, TaK H 4epe3 crneuupuky y4eOHOW  JeATeNbHOCTH, TpeOyromei
IOPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHMs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3 TIOJIYYECHHBIN Pe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHalM3a JIeXKHUT
NeSITeTbHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEAYIONINE COAEPIKATEIbHO-METOJMUECKre JTHHUU: «Yucna W BbIYKCICHU», «DYHKIUU WU
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana MaTeMaTHueckoro aHaiausza», «MHOXKecTBa U
JorHKa». Bce OCHOBHBIE CONEpPKATEIbHO-METOJANYECKHE JHHUU HW3Yy4YaloTCsl Ha MPOTSDKEHUH
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyr
Jpyra W TIOCTENEHHO HACHIIAsACh HOBBIMH TeMaMH M pasznenamu. JlaHHBIN y4eOHBIH Kypc
SBIISICTCS MHTETPAaTUBHBIM, IIOCKOJBbKY OOBEAMHSAET B cebe coJepKaHue HECKOJIbKUX
MaTeMaTHYECKUX TUCHUIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHs, MaTeMAaTWYECKH aHAIU3,
TEOpHsl MHOXKECTB, MareMaThyeckas joruka u gpyrue. [lo mepe Toro kak oOydaromuecs
OBII/ICBAlOT BCE 0Oojiee MIMPOKUM MAaTEMAaTHYECKHM allapaTroM, y HHX IMOCIeI0BaTeIbHO
(dopMHpyeTCs ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHHWH YYeOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTHYeCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHo-MeTOAMYeCKass  JMHUA  «Yucna M BBIYMCIEHHS)»  3aBeplIaeT
(dbopMHpOBaHNE HABBIKOB HCIOJIB30BAHMS JIEHCTBHTENBHBIX YHCEI, KOTOpOe OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00miero odpasoBanus. Ha ypoBHe cpennero oOrmiero odpazoBaHus ocoboe
BHUMaHHE yaensieTcss (OpMHUPOBAaHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHA, BKIIIOYAIOIINX B
ce0si MCIONIb30BaHME PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUIKY, BBITOIHATh



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIOBBIC BRIPAKEHUS, pabOTaTh C MAaTEMATHUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroIIMMCSI MHOXECTBa HATYpajbHBIX, LIEJBIX, PAllMOHATBHBIX U
JIEMCTBUTENbHBIX YHCEI JOMOIHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B kKaxoMm 3 3Tux
MHO>KECTB PacCMaTPUBAIOTCSA CBOWCTBEHHBIE eMYy clielu(UYECKUe 3a/1a4u U Olepaluu: JeIeHne
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIBIX 4YHCEN, O0COOble CBOMCTBa
paloHaIbHBIX U UPPALMOHAIBHBIX UYMCeN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUCHUE
KOpHSL  HAaTypaJIbHOM  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  braromaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHMIO Kpyra HCIOJIB3YEMbIX 4YHMCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (pOopMHUpYyeTCs MpeACTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKHU U €€ pOJIA B IOCTPOCHUH MOJIEIEH pealbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEaJU3YeTCs] Ha MPOTSKEHUH BCEro OOy4YeHHs Ha
YpOBHE cCpemHero oO0mero oOpa3oBaHMs, TIOCKOJBKY B KaxIoMm pasnaene I[Iporpammbl
MPEelyCMOTPEHO PEellIeHUEe COOTBETCTBYIOIIMX 3ajad. B pe3ynbrare oOydaromniyecs OBIaJ€BalOT
pa3IMYHBIMM ~ METOJAAMHU  PEIICHUS PpaAlMOHAIBHBIX, HPPAIMOHAJIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
coaepxanux mapamerpsl. [lonmydeHHble YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUN NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBININX U HAMMCHBITUX 3HaYeHUN QyHKIWU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
palMOHATIBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKCHUH,
CoJlepKalluX CTemeHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JaNbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKICHHH, pabOThl C CUMBOJIBHBIMU
dbopmamu, TIpeICcTaBlIeHUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3 GeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs TIPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 33]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToanuecKass TuHUS «DyHKUMU U TpaUKU» TECHO MepervieTaeTcs ¢
JIpYrUMU  JUHUSAMH  Y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOHM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBOMCTB U rpa)uKoB, UCIOJIb30BaHUE
byHKIMI Ui pemieHusl 3aad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHMM aHAJM30M, TaK M C pElIeHWEM ypaBHEHUM W HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHUE yaensercs (QOPMUPOBAHUIO YMEHHs BBIpaXaTtbh (Gopmyramu
3aBUCUMOCTH MEXIY Pa3JIMUYHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HalleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, TO3BOJISIONIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEIMYMHAMH B Pa3audHoi (opme:
aHAIUTUYECKOW, Tpaduueckod U crnoBecHOH. Ero wusyueHume cmnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
MCIIOJIb30BaHUIO aHAJIOT .

ConepkarenbHas nmuHusa «Hadama maTeMaTHYecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK W MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4YaroIIiuMcs,
TaK KaK Yy HUX TOSIBJISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIHHI, OMPEaeTsITh UX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD oA Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHWsI TmporeccoB. JlaHHas conaepkaTelbHasi JIMHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MaTEMaTHYECKUX MOJENEeH peabHbIX CUTYyalluii, MO03BOJSET
HaxXOJIUTh HaWJIydlllee pelieHWe B NPHUKIAJAHBIX, B TOM YHCIE COIHATHHO-DKOHOMHYECKHUX,
3a/la4yaxX. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
a0CTpaKTHOTO, (POPMATHLHO-JIOTHYECKOTO M KPEATHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUHN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaromumecs



Y3HAIOT O BbIAAKOIINUXCA PE3YJIbTATax, MOJTYYCHHBIX B XOAC PAa3BUTHA MATCMATHUKU KAK HAYKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHO)KECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W TpeasaraioT Hamboiee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieibl MAaTeMATUKU M €€ TPHIOKCHHHA, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUC JUCHHUIIIIMHBI U UX IPUJIOKCHUA B CJUHOC LCIIOC. HOBTOMY
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTeMaTUKU W HCIOJB30BATH €TI0 IJId BBIPAXKCHUSA CBOUX MBICJIEH. I[pyI‘I/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C JJIEMEHTAMH MAaTEMAaTHYECKOW JIOTHKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO
MBIIIJICHUA 06yqafonmxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMAaTUYECKOTO aHaU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTE€MaTUYECKOTO  MOJCIMPOBAHUS, KOTOpPbIE  IpPH3BaHbl  CIIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEJEH peaqbHbIX CHUTYaAllMid, HCCIEAOBAaHUS STUX
MOJIeNICHi C TOMOIIBI0 ammaparta ajireOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIPETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KI[BII;'I M3 pasaciioB IMPOrpaMMBbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIB3YeTCs JJIS PEHICHUS MPUKIAIHBIX
3amad. [lpm pemeHnH peanbHBIX NPAKTUYECKUX  33had  OOydaromuecss pa3BHBAIOT
HaOJIF0IaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJIB30BaTh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh Mpodiiemy. JlearenbHOCTh M0 (OPMHPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOTro Kypca «Anredpa 1 Havaisa MaTeMaTHYECKOTO aHAIM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 ydaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuojudeckue apoodu. Ilpumenenne apoGeit 1 NPOLEHTOB I peIlieHUs IPUKIIaIHbIX 33134 U3
Pa3JIMYHBIX OTPACiIel 3HAHUHN U PEATbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepalyy C JEUCTBUTEIBHBIMU 4YucIaMU. MOyl NEHCTBUTEIBHOIO YHMCJIA U €ro CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWJIa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenensb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxosuieit popmbl
3aIIUCHU ACUCTBUTENBHBIX YHMCEII ULl pELICHUS IPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypajbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LEIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHne MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensl ¢ nensivu kodddummentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKALIUX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS  HPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHU. PellleHre TpUroHoMeTpu4ecKuX ypaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMU. MaTpuua CcUCTEMBI JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTpullbl 2X2, €ro reOMETpPUYECKUH CMBICI M CBOWCTBA, BBIYUCIIEHHE €ro
3HAUEHUs, IPUMEHEHNUE OIPENETIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MIPUKJIAHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne MocTpOeHHON
MOJIEJIN C TOMOILBIO MaTPUIL] U OIIPEACIIUTEIIECH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyalluH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PELIEHUI0 MAaTEMaTHMUYECKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKMs, crnocoObl 3anaHus (yHKUMU. B3aumHOo oOpatnble ¢yHkiuu. Kommosuius
¢bynkuuit. ['paduk pynkunn. DnemeHTapHbIe peodpa3zoBaHus Ipa@uKoB (HyHKIIUHA.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M Heu€THhle QyHKIUU. [leprognueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKUMH. MakcumMyMbl 1 MUHUMYMBI (yHKIMU. Hanbombiiee u HauMeHblIee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.



JluneliHasi, KBaJpaTU4YHas U JpoOHO-THHEWHas GYHKIUHU. DIeMEHTapHOEe UCCIIeI0BaHUE U
MOCTPOEHUE UX TPadUKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM U IENBIM IOKazatrenem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu kak (yHKUMHM OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnons3oBaHue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YUCJIOBOTO APIryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B pEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yeckoro aHajaimsa

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs MOCIIeA0BaTeIbHOCTEH. MeTo T MaTeMaTHYECKOU
MHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIETI0BATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEeMAaTHYECKOTO aHAIM3a KaK aHalln3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccus. Cymma OSCKOHEUHO YOBIBAIOIICH MeOMETPHUYECKON MPOTPECCHH.
JluHelHbII W SKCHOHEHIUaNbHBIA pocT. Yucmo e. Dopmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonp30Banne nporpeccuu i pelIeHHs peabHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepriBuble (yHKIMH H MX cBoWcTBa. TOUYkM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIHMI HENMPEPBHIBHBIX Ha OTpe3ke. MeTOoJ MHTEPBAJOB JUIS PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelpepbIBHBIX (DYHKIIUM JJIsl pEHICHUS 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIUK. OnpeeneHne, TeOMETPUISCKUN U (PU3HIECKUN
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHU.

[IpousBoaHbie eMeHTapHBIX GyHKUIUMA. [Ipon3BogHAsS CyMMBI, TPOU3BEICHHUS, YACTHOTO
Y KOMIO3UIINU (QYHKITUH.

MHo:xecTBa U JIOTHKA

MHoOXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsl Diinepa—BeHHa.
[IpruMmeHeHne TEOpEeTUKO-MHOKECTBEHHOIO armapara JJisi OMUCAHHS PEaJIbHbIX IMPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEKTa,  CJENCTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIC YPABHEHMUS.

11 KJIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbImi obmui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB T10 MOAYJII0, airopuT™Ma EBKIIMIA 715 peleH s 3a/1a4 B ISJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpanyeckas W TpUTOHOMETpuueckas (Gopmbl 3amucu
KOMIUIEKCHOTO YHCIIa. ApUPMETHIESCKHE ONEPAHA ¢ KOMIUIEKCHBIMY YnciaMu. M3o0pakeHune
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. KopHu N-oit ctenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUIEKCHBIX YHCENl I pelicHHus (U3HUSCKUX U
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHHUsI M HEPABEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CIIeJICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C MOMOIIBI0 TPUTOHOMETPHYECKOM
OKPYXHOCTH. Perrenne TpuroHoMeTpuiIecKix HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(DMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.



OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYINHOCTEH  PallMOHAJIBHBIX,
UPPALMOHATIBHBIX, IOKA3aTENbHBIX U JIOTApU(PMUUYECKUX YPAaBHEHUH.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C IApaMETPaAMHU.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKM3HM, MHTEPHIPETALUs IOJTyYSHHBIX
pE3yNbTaTOB.

DOyHKUUH U rPpadpuKu

I'paduk kommosunun QyHkuuii. 'eomerpuyeckue oOpas3bl ypaBHEHHI U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

['paduueckue MeTOAbl pELICHHS YpaBHEHHH M HepaBeHCTB. [ 'paduueckue MeTomabl
pelIeHus 3a/1ay ¢ mapaMeTpaMH.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havyana maTeMaTH4eCcKOro aHajaimu3a

[TpumeHeHre MPOU3BOIHOM K MCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEIICHUS B IPHUKIAJAHBIX
3amadax, Ui OINpPENENICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaond WiIn
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IIEMEHTAPHBIX
bynkuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii CMbICI MHTErpaia. Belayucinenue onpenenéHHoro nHrerpaina
no popmyne Herotona-Jleli6uuma.

[lpumeHeHne wWHTErpaia JUIs HAXOXIEHUS IUIomanedl IUIOcKuX ¢Guryp u oO0BEMOB
F€OMETPUUYECKUX TeJ.

[Tpumeps! pemennit auddepeHnrnanbHpIX ypaBHeHHA. MaTeMaTHUeCcKoe MOJICITHPOBAHNE
peallbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PEepeHIInATbHBIX YPaBHEHUH.



IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOYdYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBA, MPEJCTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIECTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMSAMHU M Ha3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJAaHCKON WICHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOILIEHHWE K JOCTHIKEHHSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMHOJIb30BAHHE ITUX JOCTH)KECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTbIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXJIeHuH, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYeCKHe 3HaHUS B HHTEPECax 3JJ0POBOTO
u Oe3omacHOro obpasa >XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (30pOBOE
nUTaHue, cOaIaHCUPOBAHHBIN PEXXUM 3aHATHI M OT/AbIXa, peryispHas Gpu3nueckas akTHUBHOCTb ),
¢$u3nYeCcKOoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHUE IIEHHOCTH TPYJ0JII00Us, HHTEPEC K pa3INuHbIM cepam
npodeCCHOHATIBHON JEeSATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTHUKOM M €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEIIEHUN
IIPAKTUYECKUX 3a7ja4 MaTEMaTHUECKON HAIPaBICHHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

Cc(OPMHUPOBAHHOCTh 3KOJOIMUYECKOW KYJIbTYpbl, HOHHMAaHHE BIMSHUS COLMAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHON M COLMAIbHOW Cpebl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAaHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelbl, MiIaHUpOBaHUE
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAIOILEN CPE/Ibl;

8) HeHHOCTH HAYYHOI0 O3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUE MAaTeMaTH4YeCKOW HayKH Kak cdepbl
YeJI0BEUYECKON JESATENbHOCTH, ITAllOB €€ pa3BUTUS U 3HAYUMOCTHU Ul pa3BUTHS LIMBUIIU3ALINY,
OBJIaJICHHUE SI3bIKOM MaTeMaTUKH U MaTeMaTHYeCKOU KyJIbTYpOU KaK CPEeICTBOM MO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIATH IPOEKTHYIO M UCCIIEN0BATENbCKYIO IE€ATEIbHOCTh MHINBUYaIbHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble Jjornuyeckue aeiicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBaTh ONPEIACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALUK, OCHOBAHUSA [UIsI 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOI0 aHAJIN3A,

BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC WU
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpPEUHs B (pakTax,
JAHHBIX, HAONIOJACHHWSIX W  YTBEPKACHHSIX, TpeajiaraTb KPUTEPUH JUIS  BBISBIICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJBb30BAaHUEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaAWOONEe MOAXOMANUN C Y4ETOM CaMOCTOSITEIBHO —BBIICICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabCKHeE AeiicTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIUBAaThH HCKOMOE W JaHHOE,
dbopMUpOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIEeCCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSITENNbHO (OPMYITUPOBATH 000OIIEHUS U BBIBOJBI MO pe3yNbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a1a4uu;

BbIOUpaTh HMHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBATb,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (opm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATH €€ B pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENIAMU
oOI1eHus1, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX



TCKCTAX, JaBaTb TMOJACHCHUA II0 XOAY PpCIICHHUA 3adadyu, KOMMCHTHUPOBATH HOHy‘IGHHLIﬁ
pe3yJIbTar;

B X0Jle 00CYX/eHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
perraeMoil 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUAOra, OOHApY>KUBATh Pa3M4KMe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMYyITHPOBATH Pa3HOTIACHS, CBOU BO3PAKECHNUS;

MNpEACTaBJIATL PE3YJIbTAaThl PCHICHUA 3aadu, SKCIICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 337a4 NPE3CHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPcaJbHble YUeOHbIE 1elCTBUSA

Camoopranuszanus:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTE/JIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHUSIM, OOBICHATH HPUYUHBI
JOCTIDKEHUSI WM HEIOCTIDKEHHsSI Pe3ylIbTaTOB JESATENbHOCTH, HAaXOAWTh OHIMOKY, JaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pemieHNH y4eOHBIX 3aJay, MPUHAMATh LEJNb COBMECTHOH JIeSTENbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHON palOThl, paclpenensTh BHIbI paboT, JOTOBapHBAaThCs, O0CYXKAATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOIO 4YacTb PabOTHI M KOOPAWHUPOBATH CBOW JICHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenuss B 10 kiacce oOyyaroluiics MOJYYHUT CIEAYIOIIME IpEeIMETHbIE
pe3ysabTaThl MO OTJEJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa ¥ Hayana
MaTeMaTUYECKOT0 aHAIIu3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHATILHOE YHCIIO, OECKOHEUHAs! TepruoanyecKas
poOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXECTBAa PAllMOHAJIBHBIX U JCHCTBUTEIHHBIX
YHCell, MOJyJb AEMCTBUTEIBLHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI I PELICHHsI IPUKIJIAIHBIX 33]a4 U3 Pa3IMYHbIX OTpacieit
3HAHWM U peasbHOM )KU3HU;

OPUMEHATh NPUOIIKEHHBIE BBIYUCICHHS, MPaBUJIa OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHUI;



CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alMCH AECHCTBUTEIbHBIX YUCEN JIJs PEIIeHMs] MPAKTUYECKHX 3ajad U
IIPEJICTaBICHUS JaHHbBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYypalbHOM CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAIIMOHAILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapudM dYucia, JECATUYHbIE U HATypajbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOTO
apryMeHra;

OIEpPUPOBATH MOHATUAMMU: aPKCUHYC, apKKOCUHYC M apKTaHI€HC YUCIOBOTO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  ONEpUPOBaTh  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U yPaBHEHUS-CIICACTBHS, PABHOCUJIbHbIE HEPABEHCTBA,

OPUMEHATh pa3IMYHbIe METOJbl PELICHHs] palMOHAIBHBIX U APOOHO-PALMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ HUHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: MHOTOYJIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HenpiMA - KO3 QUIUeHTaMH, KOPHHM MHOTOWICHA, MNPUMEHATh JEJeHHEe MHOTOWIeHa Ha
MHOI'OYJIEH ¢ OCTaTKOM, TeopemMy be3y u Teopemy Buera nis pemenus 3anay;

CBOOOZHO ONEpUpOBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpesieNIUTeNb MaTpulbl 2 X 2 W €ro IeOMeTpPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBa
onpeaenuTens 2 X 2 Jyuisg BBIYUCIEHUS €ro 3HaU€HUs, IPUMEHSTh ONPENEIUTENN i PEeIIeHUs
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh peallbHble CUTyallUd C IOMOLIbI) CHCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeneil, HHTEPIPETUPOBATh MOJyYSHHBIH pe3ysbTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMM IS peoOpa30BaHUsl BbIPAXKEHUI;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YMCIOBBIX  BBIPDAKCHHMM, COAEp)KAIIUX CTENEHU C
PaLMOHATILHBIM [TOKA3aTENIEM;

UCIOJIb30BaTh  CBOWMCTBA JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUYECKUX
BBIPAKECHMI;

CBOOOJTHO ~ OINEpUPOBaTH  MOHATUAMHU:  HppPALMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMHUUecKre ypaBHEHMsSI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
VI OCYIIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYecKHe  (QopMyiabl Uil  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO ONEpPUPOBATh MOHSITUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, NPHUMEHATH
HEo0Xo1uMble (OPMYIIbI [Tl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYallMd Ha s3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJa4M, HCCIEJOBaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIB30BAaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OMNEpUPOBATh MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpatHble (DYHKIUM, KOMIO3UIMSA (YHKIMHA, rpaduk (YHKLIUHU, BBINOJIHATH 3JIEMEHTapHbIE
npeobpazoBanus rpaduKkoB QyHKINH;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH OMNpEIENEHHs] M MHOXKECTBO 3HAYECHUH
byHKIMY, HyTU QYHKIUHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEPUOTUYECKUE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUM, MAaKCHMyMbl W MHHHMYMBI (DYHKIIHH,
HauOoJIbIIIee M HaMMEHblIIee 3HaUeHNEe (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJHO OINEpUPOBATh MOHATUSMU: CTENEHHas (PYHKLIHS C HATypaJbHbIM M LEIBbIM
nokasaresueM, rpaQuk CTENeHHOH (YHKLIMU C HAaTYpaJbHBIM U IEJIbIM IOKa3areneM, rpapux
KOpPHsI N-O CTeNeHN KaK PYHKIIMK 0OpaTHOW CTENEHH C HaTypaJIbHbIM IOKa3aTeleM;



ONEepHpOBATh MOHATHAMM: JHMHEWHAs, KBaJpaTW4yHas W JAPOOHO-TMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPA(PUKOB;

CBOOOJTHO OMEpPHPOBATH MOHATUSAMH: IOKa3aTelbHasi W Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U rpadMKH, UCIIOJIL30BaTh UX I'padUKH JUIsl pELLICHHs YPaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPY>KHOCTh, OIpe/eIeHUe
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apIyMEHTa;

UCTIOJIb30BaTh I'paduku (QYHKIMHA A7 UCCIEIOBaHHUS TPOLECCOB M 3aBUCHUMOCTEH Tpu
peLIeHUH 3aJad U3 JPYruX y4eOHbIX HPEIMETOB M peallbHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuPMeTHYecKas U TeOMETpUYECKas MpPOrpeccus,
0eCcKOHEUHO yObIBarOLIasi FeOMETPUYECKasi MPOrPeccHsl, IMHEHHBIN U 3KCIIOHEHIMAIBHBIA POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU IS PELICHMSI PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATh MHOHATHUSMH:  IOCJIEIAOBAaTENBHOCTh, CIOCOOBI  3aJaHus
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUSI MaTEMAaTUYECKOr0 aHaIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (DYHKIMM, TOUKU pa3pbiBa rpaduxa
(GyHKIIMH, aCUMIITOTHI rpaduka GyHKIUY;

CBOOOJTHO OINEpUpPOBATh MHOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTpE3Ke, MPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas MPOMU3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOIHBIE CYMMBI, IIPOM3BEIEHUS, YaCTHOTO M KOMIIO3MLIIMU JBYX
(GyHKIWH, 3HATH TPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI;

UCII0JIb30BaTh NT€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHus 3aau.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallUU HaJl MHOXKECTBAMU;

HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN aIllapar JJIsi ONMMCAHUS PEaJIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELIEHUH 3a/1a4 U3 JPYruX y4eOHBIX MPeMETOB;

CBOOOJHO ONEpUpOBaTh MOHIATUSIMU: OIpEAENIEeHUuEe, TeopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JO0Ka3aTelbCTBO, pABHOCWIIbHBIE ypaBHEHHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJacce oOyd4aroIIuiCs MOJYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammsl yueOHOTro Kypca «AnreOpa u Hayana
MaTEMaTHYECKOTO aHAIIU3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE M 1EJ0€ YHCIO, MHOXXECTBa
HaTYpaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh PU3HAKU AeauMocTH nenbix yncen, HO u HOK
HaTypaJIbHBIX YMCENl JJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinmnaa;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTaTKa MO MOJYJIIO, 3allMChIBaTh HATypaJIbHbIE YHCIIa
B Pa3JIMYHBIX NTO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILIEKCHBIX
quCell, MPEJICTaBIsATh KOMIIJICKCHBIE YHCIIa B alreOpandeckoil 1 TpPUrOHOMETPUUECKO (opme,
BBITMOJHATH apu(METHUYECKHE ONepalluy ¢ HUIMH U U300pakaTh Ha KOOPJUHATHON TJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOAHO  ONEpUPOBaTh  MOHATHSIMH:  HMppAallMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapupmMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXO0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEeIIeHUH TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOJTHO OIEPUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HeoOXxoauMble (POPMYJIbI 1JIs1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOOIHO ONEPHPOBATH MOHATHSAMH: CHCTEMAa M COBOKYITHOCTh YpaBHEHUUN U HEPABEHCTB,
PaBHOCHJIBHBIC CUCTEMBI M CHCTEMBI-CJICJICTBHS, HAXOJIUTh PEIICHUS CHCTEMbl U COBOKYITHOCTEH
paloHaTbHBIX, HPPAIMOHATBHBIX, TOKA3aTEIbHBIX H JIOTAPU(DMUYCCKUX ypaBHEHUH U
HEPaBEHCTB;

pemath palioHaJIbHBbIC, HWpPPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMUUYECKUe U
TPUTOHOMETPUYECKHE YPABHCHHS U HEPABEHCTBA, COJICP KAIINE MOYJIA U TTapaMeTPhI;

MPUMEHSTH TpadUvIecKre METOIbI JUIsl PEIICHUS] YPABHCHUI M HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMu;

MOJICTIMPOBATh pPEabHBIC CHTYAIlMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA U WX CHUCTEMBI II0 YCIOBUIO 3a7a4d, HCCIEAOBATh MOCTPOCHHBIC
MOJICJIH C UCIIOJIb30BAHUEM armapara anreOpbl, MHTEPIPETUPOBATH MTOJIYICHHBIN PE3yIbTaT.

DOyHKIUM U rpapukm:

CTPOUTH Tpa@uKy KOMMO3UIMHA (DYHKIIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMIIO3HUITUHU ABYX (DYHKITHI;

CTPOUTH T'E€OMETPUUECKHE O00pa3bl YypaBHEHUW W HEPABEHCTB HA KOOPJIMHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSAMU: TPA(QUKH TPUTOHOMETPHUUCCKHUX (PYHKIIHIA,

NPUMEHSTh QYHKIUU AJIE MOJICTTMPOBAHUS U UCCIIEIOBAaHUS PeaTbHBIX MPOLIECCOB.

Hauana MaTeMaTH4YeCKOT0 aHAJIM3A:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (GYHKIUM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJHUTh HauOOJbIIIEe U HAMMEHbIIIee 3HaYCHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIB30BaTh MPOU3BOAHYIO JUISI HaXOXKICHUSI HAUYUIIEro PEIICHUs] B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeIEHHBIA HHTETPa, HAXOIUTh
NepBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpasn 1o Qopmyrne HproToHa-
Jlelibuuma;

HAXOJIUTh TJIOMIAIU TUIOCKUX (PUTYp U 00BEMBI TEJ C IIOMOIIIBIO0 UHTETPaIa;

MMETh MPEJCTAaBICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUM HA IMPUMEPE COCTABIICHHS
nudepeHIaIbHBIX YPaBHEHUI;

peliaTh NPUKIAJAHBIE 33a4l, B TOM YHCJE COLMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTeMaTHUECKOTO aHAJIU3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kourpoarueie  Ipaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
MHOK€eCTBO IEMCTBUTENBHBIX YACEIL.
1 Mmuorounensl. PannonanbHbie ypaBHEHUS U o4 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
2 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
EJIBIM [TOKa3aTeIeM
3 Apudmernueckuii KOpeHb N-0if CTENCHH. 15 1
WppatnmonansHble ypaBHEHUS
4 IToka3zarenbHas pyHkums. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
ypaBHEHUs
7 IlocnenoBarenbHOCTH U POTPECCUH 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Kontponbueie  Ipaxrmyeckue o0pa3oBaTejibHbIE
padoTshI padoThI pecype
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduiku TPUrOHOMETPHUUECKUX ()YHKIIHH. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 HpparnmonaibHbIe, TOKa3aTEIBHBIC H o4 1
JorapupMHUUECKUE HEPABEHCTBA
5) KommiekcHbie uncna 10 1
6 HatypanbHble u 1iesbie uncna 10 1
CucTeMBbl paroHaTBHBIX, HPPANNOHATEHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPCHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 16 5
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB JJIeKTPOHHBbIE
Ne aTa H(PpoBbIE
n/n Tema ypoka Bceero Konrponbnele | IIpakradeckue fl[3y‘IEHI/Iﬂ :)Iﬁlt)bal;osaTeanme
padoThI padoThI pecypebi
1 MHO0keCTBO, Oniepalliy HaJl MHOKECTBAMU 1 0 0
M UX CBOMCTBA 02.09.2024
2 Huarpammel Ditiepa-Benna 1 0 0 04.09 2024
3 [IpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO 1 0 0
amnmapara Jijis pelICHHs 3a1a9 05.09.2024
PanmonansHele unciaa. OOBIKHOBEHHBIE U
4 JECSITHYHBIC JPOOH, TTPOIICHTHI, 1 0 0 06.09.2024
0eCKOHEeUHbIE EPUOUUECKUE IpOOH T
Panmonansabie unciaa. OOBIKHOBEHHBIC U
5 JECSITUUHBIE TPOOH, TPOLIEHTHI, 1 0 0 09.09.2024
OecKOHEUYHbIE IEPUOANYECKHE ApOoOH T
6 [Ipumenenue npoOeit U IPOLIEHTOB ISt 1 0 0
pelieHus: NpUKIaAHbIX 3a7a4 11.09.2024
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1 0 0
penieHust MPUKIAAHBIX 33729 12.09.2024
8 HeiicTBuTenbHble uncia. PanimonaabHbIC U 1 0 0
UppaLMOHAIILHBIE YKCIIa 13.09.2024
9 Apubdmerndeckre onepanuu ¢ 1 0 0
JIEACTBUTEILHBIMHI YUCIIAMHU 16.09.2024
10 Moaynb I€MCTBUTENBHOTO YUCTIA U €T0 1 0 0
CBOMCTBa 18.09.2024
[TpuOmkEHHBIC BRIYUCIICHUS, TIPABHJIA
11 OKpYTIJIEHUS, IPUKU]IKA U OLIEHKA 1 0 0 19.09.2024

pe3ynbTaTa BIYUCIEHUN




12

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

20.09.2024

13

OCHOBHBIE METO/IbI PEIICHUS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

23.09.2024

14

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

25.09.2024

15

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenre MHOTOYICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

26.09.2024

16

17

18

MHorouieHsl ¢ HelbIMA KOA(PPUIUEHTaAMH.
Teopema Buera

Pemrenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

27.09.2024

30.09.2024

02.10.2024

19

20

21

Martpuua cCucTeMbl INHEWHBIX YPaBHEHUM.
Omnpenenurens MaTpuIbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpULbl 2X2, ero
TrE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHMCIICHHUE €T0 3HAYECHUS

[IpuMeHeHne onpenenuTens A peeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

03.10.2024

04.10.2024

07.10.2024

22

Pemrenne npukitagHpIxX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

09.10.2024

23
24

PerreHne npukiiagHbIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU

KontponbHas padota: "PanronansHbie

10.10.2024




25

26

ypaBHEHUsI U HepaBeHCTBAa. CUCTEMBI
JUHENHBIX YpaBHEHUN"

OyHKIHSI, CIOCOOBI 3a1aHUs (PYHKITHH.
B3anMHo oOpaTHbIe PyHKITUH.
Kommosurus ¢hyHKImit

I'padux pyHKIMU. DIEeMEHTapHbIC
npeoOpaszoBanus rpaduKoB GHyHKIIHHA

11.10.2024

14.10.2024

16.10.2024

27

OO6nacTh ornpeieeHUs] © MHOYKECTBO
3Ha4eHud pyHkuuu. Hymu ¢pyHknmm.
[TpoMeXyTKH 3HAK IIOCTOSIHCTBA

17.10.2024

28

YéErHble u HeYETHBIE PYHKIIUHU.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

18.10.2024

29

30

MaxkcuMyMBbl 1 MUHUMYMBI () yHKITHH.
HauOonpiiee 1 HauMeHblee 3HaYCHNE
(GYHKIIMU Ha IPOMEKYTKE

Jluneiinas, kBaapaTuyHas u JpoOHO-
nuHeiHas QyHKIUN

21.10.2024

23.10.2024

31

32

DneMeHTapHOe HccieI0BaHNe U
MOCTPOEHHE T'paUKOB ITUX QYHKIUH
DneMeHTapHOE UCCIIeIOBAHUE U
oCcTpoeHHe rpauKoB ITUX QYHKIUN

24.10.2024

25.10.2024

33

34

35

36

CreneHsb C LETBIM ITOKa3aTeiaeM. buaom
Hrrotona

Crenens ¢ 1ensIM MokasareneM. bunom
HeroTona

CrenenHast QyHKIIUS C HATypalIbHBIM U
LeIbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk

Kontponbnas padota: "Crenennas
¢ynkuus. E€ cBolicTBa u rpapux”

28.10.2024

06.11.2024

07.11.2024

08.11.2024

37

Apudmernueckuii KOpeHb HATYPATbHOU




CTEIICHH M €r0 CBOMCTBA

11.11.2024

38

39

Apudmernueckuii KOpeHb HATypaIbHOMN
CTEIIEHU U €ro CBOMCTBA
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
coJiepKalluX CTEIEHU U KOPHU

13.11.2024

14.11.2024

40

41

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHUIH,
coJiepKalluX CTENEeHU U KOPHU
[IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
coJiepKalluX CTENEHU U KOPHU

15.11.2024

18.11.2024

42

43

44

45

Wppanumonanbhblie ypaBHeHNs. OCHOBHbIE
METO/bl PELICHHS UPPALMOHATBHBIX
YpaBHEHUU

WppanumonansHble ypaBHeHN. OCHOBHbIE
METO/bl PELICHHS UPPALMOHATBHBIX
YpaBHEHUU

Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
METO/IbI PEILIEHUS UPPALUOHAIBHBIX
YpaBHEHUI

PaBHOCHITBHBIE TIEPEXO/IBI B PEILICHUN
HPPALMOHAJIbHBIX YPaBHEHUI

20.11.2024

21.11.2024

22.11.2024

25.11.2024

46

47

48

PaBHOCUIIBHBIE TIEPEXOBI B PELLICHUN
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXOBI B PELLICHUN
MPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PELIEHUHN
VPPaLMOHAIIBHBIX YPaBHEHUI

27.11.2024

28.11.2024

29.11.2024

49

CaoiicTBa u rpaduk KOpHS N-0if cTeneHn
Kak (YHKIIMH 0OpaTHOW CTENEeHH C
HaTypaJIbHBIM IOKa3aTelIeM

02.12.2024

50

CaoiicTBa u rpaduk KOpHS N-0if cTeneHn
KaK (yHKIIMH 0OpaTHOW CTENEHH C
HAaTypaJIbHBIM II0Ka3aTelIeM

04.12.2024




Kontponbnas padota: "CBoiicTBa u rpadux

o1 ;clggggerll{-gjcmneﬂn. Uppanmonanbhbie 05.12.2024
50 CreneHb ¢ paluOHATIBLHBIM [TOKA3aTeIeM U

e€ cBolicTBa 06.12.2024
53 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U

e€ cBolicTBa 09.12.2024
54 CreneHsb ¢ paluOHAIBHBIM MTOKA3aTeNeM U

e€ cBolicTBa 11.12.2024
55 [TokazarenpHast GyHKIHS, €€ CBOMCTBA U

rpaduk 12.12.2024
56 Hcnonp3oBanune rpaduka GyHKIAN 115

pellieHrs ypaBHEHU 13.12.2024
57 Hcnonb3oBanue rpaduka GyHKIUU A

pelieHus: ypaBHEHU I 16.12.2024

[TokazaTenbpHbie ypaBHeHUsA. OCHOBHBIE
58 1;4;;1(3)5; E;HICHM MOKa3aTeIbHbBIX 18.12.2024

[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE
59 1;4;;1(3)5; E;HICHM MOKa3aTeTbHBIX 10.12.2024

[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE
60 1;]4;;:5:; PpI;HJeHM;{ MOKa3aTeIbHBIX 20.12.2024
61 Konrponbnas padora: "[lokazaTenbHast

¢bynakums. [TokazarenpHbie ypaBHEHUS " 23.12.2024
62 Jlorapudwm gucia. CBo¥icTBa orapudma 25 122024
63 Jlorapudm uucna. CpoiicTBa norapupma 26.12.2024
64 Jlorapudm uucna. CoiicTa Jorapugpma

27.12.2024




65

JlecsiTuuHBIEC U HATYpaJbHbIE TOTapUPMBbI

28.12.2024

66 JlecsiTHUHBIC U HATYPAJIbHBIC TOTAPH(PMBI 09.01.2025
67 [IpeobOpazoBanue BhIpaXKEHUH,

COJIEp KaIIuX Jorapudmbl 10.01.2025
68 [IpeoOpa3oBanue BHIPAKEHHIA,

coJiep KaIIux JorapupmMbl 13.01.2025
69 [Ipeobpa3oBaHue BbIpaxeHHH,

COJIEpIKaIIuX JoraprudMbl 15.01.2025
20 Jlorapudmuueckas pyHkuus, e€ cBONCTBA

u rpadux 16.01.2025
71 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

U rpaduk 17.01.2025
79 Hcnons3oBanue rpaduka GyHKIUU A

pelieHus: ypaBHEHU I 20.01.2025
73 Wcnons3oBanue rpadpuka GyHKIUU A5

pelieHus: ypaBHEeHU I 22.01.2025

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
74 1;/[;;;1{1:; EE’IIHGHI/ISI Jorapu(PpMUUECKUX 23.01.2025

Jlorapudmuueckue ypaBHenusi. OCHOBHBIE
75 1}\]4;;](3)12{[:; II/)I;I_HCHI/I}I JorapupMUIECKUX 24.01.2025

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
76 ;4;;;)5:; I}/)I;I_HCHI/ISI JorapupMUIECKUX 27 01.2025
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

norapu()MUYECKUX ypaBHEHUI 29.01.2025
78 PaBHOCUIIBHBIE TIEPEXOBI B PEIICHUH

JOTapu(PMUIECKUX YpaBHECHUM 30.01.2025
79 KonrponsHas padora: "Jlorapudpmuueckas




¢dbyakums. Jlorapudmudeckue ypaBHeHHS" 31.01.2025
80 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC

YHUCJIOBOI'O apryMEHTa 03.02.2025
81 Cunyc, KOCHHYC, TAHT€HC M KOTaHT€HC

YHCIIOBOTO apryMeHTa 05.02.2025
82 ApKcUHYC, apKKOCHHYC U apKTaHT'€HC

YHUCJIOBOI'O apryMEHTa 06.02.2025
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHCIIOBOTO apryMeHTa 07.02.2025

Tpuronomerpudeckast OKpy>KHOCTb,
84 oTpeieNIeHue TPUTOHOMETPUIECKHIX

q)yixinﬁ ‘H/ICJI(I))BOI‘O apryl\I/)IeHTa 10.02.2025

Tpuronomerpudeckast OKpy>KHOCTb,
85 oTpeieNIeHue TPUTOHOMETPUIECKHIX

q)yixinﬁ ‘H/ICJI(I))BOI‘O apryl\I/)IeHTa 12.02.2025
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 13.02.2025
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 14.02.2025
88 OCHOBHbBIE TPUTOHOMETPUYECKHE (HPOPMYITBI 17.02.2025
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 19.02.2025
90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpAKEHU N 20.02.2025
91 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX

BBIpaXKCHUI 21.02.2025
92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpOKCHUI 24.02.2025
93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPAKEHUN 26.02.2025




94

95

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU

27.02.2025

28.02.2025

96

97

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU

Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI

03.03.2025

05.03.2025

98

99

100

Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN
Pemenne TpUroHOMETpUYECKUX ypaBHEHUN

Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN

06.03.2025

07.03.2025

10.03.2025

101

KonrponbHas pabora:
"TpUroHOMETPUUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHNU"

12.03.2025

102

ITocnegoBaTensHOCTH, CIIOCOOBI 3a1aHUs
nociieoBaTeabHoCcTel. MeTox
MaTeMaTUYeCKOW MHIYKLIUU

13.03.2025

103

MOHOTOHHBIE U OTPAHUYCHHBIC
nocjenoBaTebHOCTH. McTopus aHanu3a
OECKOHEYHO MaJIbIX

14.03.2025

104

Apudmernueckas nmporpeccus

17.03.2025

105

106

FCOMCTpI/I‘{CCKaﬂ mporpeccud

beckoneuyHo yObIBaromiasi reoMeTpruiecKast
mporpeccust

19.03.2025

20.03.2025

107

CymMma 6eckoHeuHO yObIBaroIei
T€OMETPUYECKON TPOTPECCUU

21.03.2025

108

JIMHENHBIN U HKCIOHEHUMAIIBHBIA POCT.




Yucno e. Dopmyria CI0KHBIX TPOLEHTOB

31.03.2025

JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

109 Uucno e. Dopmyna CI0KHBIX POIIEHTOB 02.04.2025
110 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS

peanbHBIX 3a/1a4 MPUKJIAJTHOTO XapaKkTepa 03.04.2025
111 KonTponbHas pabora:

"[lociienoBaTeIbHOCTH U IPOTPECCUU " 04.04.2025
112 HenpepriBHble GyHKIINN U UX CBOWCTBA 07.04.2025
113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB

byHKIUH 09.04.2025
114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA

OTpe3Ke 10.04.2025
115 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA

OTpe3Ke 11.04.2025
116 Metosa HHTEpPBAJIOB JUIsI peILICHUS

HEPaBEHCTB 14.04.2025
117 MeToa HHTEPBAJIOB TSI PEILICHHS

HEPaBEHCTB 16.04.2025
118 Metosa HHTEpPBAJIOB JUIsl peILICHUS

HEPABEHCTB 17.04.2025
119 [TpuMeHeHMe CBOWCTB HEMTPEPBIBHBIX

GyHKIUH 1715 peteHus 3a1a4 18.04.2025
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

GYHKIUH 1715 peleHus 3a1a4 21.04.2025
121 [lepBas u BTOpasi NpoU3BOAHBIE PYHKIIUU 23.04.2025
199 Omnpenenenne, TeOMETPUUECKUN CMBICTT

MIPOU3BOIHOM 24.04.2025
123 Onpenenenue, GU3NUECKUN CMBICTT

MIPOU3BOTHOM 25.04.2025




VYpaBHeHHE KacaTeIbHOU K TpaduKy

124 pymcwm . 0 28.04.2025
195 VYpaBHeHHE KacaTeIbHOU K TpauKy 1 0
byHKIHMHA 30.04.2025
126 [Tpon3BoHBIE NIEMEHTAPHBIX (HYHKIUI 1 0 05.05.2025
127 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI 1 0 07.05.2025
128 [TpousBoaHast CyMMBI, IPOU3BEACHUS, 1 0
YaCTHOTO ¥ KOMITO3UIMU (QYHKIUH 12.05.2025
129 [TpousBoaHast CyMMBI, IPOU3BEACHUS, 1 0
YaCTHOTO ¥ KOMITO3UIMU (QYHKIUH 14.05.2025
130 [Tpou3BoaHast CyMMBI, TPOU3BEICHHS, 1 0
YaCTHOTO M KOMITO3ULIUU (YHKITHI 15.05.2025
131 KonrtponsHas pabdora: "[IponszBoanas 1 1 16.05.2025
132 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 1 0
3HaHui: "YpaBHeHus" 19.05.2025
133 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 1 0
3HaHui: "OyHkun" 21.05.2025
134 HToroBast KOHTpoOJIbHAS paboTa 1 1 22 05.2025
135 HroroBast KOHTpOJIbHAS paboTa 1 1 23.05.2025
136 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 1 0
3HaHUH 26.05.2025
OBUIEE KOJIMYECTBO YACOB I1O 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipumenenne npou3BOHON K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

02.09.2024

[TpuMeHeHre IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI

04.09.2024

[TpuMeHeHne IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI

05.09.2024

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

06.09.2024

[IpuMeHeHne npon3BOJHOM K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenue HanOOoJIbIIETO U
HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

HaxosxaeHnre HanOoIbIIero u
HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxosxaenne HanOoIbIIero u
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHOM
(GbyHKIMH Ha OTpE3Ke

09.09.2024

11.09.2024

12.09.2024

13.09.2024

16.09.2024




10

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

18.09.2024

11

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHOU
(GyHKIIMM Ha OTpe3Ke

19.09.2024

12

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOU
(GYHKIIUHM Ha OTpe3Ke

20.09.2024

13

[IpuMeHeHne MpOU3BOTHOM JIJIst
HaxO0>KJICHUSI HAMJTYYILEro PErIeHus B
MPUKIIATHBIX 3a/1a4ax

23.09.2024

14

[IpuMeHeHne MPOU3BOTHOM TSt
HaxO0>KJICHUSI HAMJTYYILEro PErIeHus B
MPUKJIATHBIX 3a/1a4ax

25.09.2024

15

[IpuMeHeHne Mpou3BOJHON IS
OIIpEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (GopMyson Ui
rpaduKoM

26.09.2024

16

17

[Ipumenenne npou3BOIHOM IS
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduxom

Komnozunus GyHkiumit

27.09.2024

30.09.2024

18

19

Kowmnozunus ¢pyHkimit

Komnozunus GyHkiumit

02.10.2024

03.10.2024

20

I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJAMHATHOMU INIOCKOCTH

04.10.2024

21

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha




KOOp,I[HH&THOﬁ IIJIIOCKOCTH

07.10.2024

Kontponbnas padota: "UccnenoBanue

22 (GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON" 09.10.2024
23 IlepBooOpasHasi, OCHOBHOE CBOMCTBO

epBOOOpaA3HBIX 10.10.2024
24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.

[TpaBwiia HaX0XICHUS IEPBOOOPAZHBIX 11.10.2024
o5 [TepBooOpazHbie AeMEHTAPHBIX (HYHKIIHA.

[IpaBuna HaXOXKIEHUS TEPBOOOPA3HBIX 14.10.2024
26 NHuterpai. I'eoMeTpu4ecKnii CMBICI

WHTErpaJa 16.10.2024
97 Brruncnenue onpenenéHHOro HHTerpaa

o gopmyne HeroTona-JIeiiOaumna 17.10.2024
8 Beruucnenue onpenenéHHoro HHTerpana

o gpopmyse HoroTona-JleliOHuIa 18.10.2024
29 [IpuMmeHeHne nHTerpana Uit HaX 0K IACHUS

iouaiel IIOCKUX GUryp 21.10.2024
30 [TpuMeHeHre HHTETpaIa TS HaX OXKICHHS

00BEMOB r€OMETPUYECKHX TEI 23.10.2024
31 [Tpumeps! pemenuit AuddepeHnnarTbHbIX

YPaBHEHUN 24.10.2024
30 [Tpumeps! pemenuii auddepeHnnaTbHbIX

ypaBHEHUM 25.10.2024

MaremaTrnueckoe MOAEITMPOBAHUE
33 peanbHBIX MPOLIECCOB C HOMOIJ_U?'IO 28.10.2024

mudpepeHIaTbHBIX YPaBHEHUH
34 Kontponbras padota: "[lepBoobpaznas u

uHTerpan” 06.11.2024
35 Tpuronomerpruyeckue GyHKIUH, UX

CBOICTBa U Tpaduku 07.11.2024
36 Tpuronomerpuyeckue GyHKINH, UX

CBOWCTBA U TpadUKH 08.11.2024




Tpuronomerpuyeckue GyHKIUU, UX

37 CBOWCTBA U TpaduKH 11.11.2024
38 Tpuronomerpruyeckue QyHKIHH, UX
CBOICTBA U TpaduKu 13.11.2024
39 Tpuronomerpuyeckue GyHKIUU, UX
CBOWCTBA U TpaduKH 14.11.2024
OT60p KOpHEH TPUTOHOMETPHUUECKHUX
40 yYpaBHEHUH C OMOIIBIO 15.11.2024
TPUTOHOMETPHUYECKONW OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX
41 yYpaBHEHUH C IIOMOIIBIO 18.11.2024
TPUTOHOMETPUYECKON OKPYKHOCTH o
O160p KOpHEI TPUTOHOMETPHUUECKHIX
42 YpaBHEHUH C TTOMOIIIBIO 20 11.2024
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX
43 YpaBHEHUH C TTOMOIIBIO 21.11.2024
TPUTOHOMETPHUECKON OKPY>KHOCTH o
44 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB 22.11.2024
45 Perrenne TpUroHOMETpHUUECKUX
HEPABEHCTB 25.11.2024
16 Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB 27.11.2024
47 Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB 28.11.2024
KonTponsnas pabora: "['paduxu
48 TPUTOHOMETPUUYECKUX (YHKLIUH.
Tpuronomerpuueckre HepaBeHCcTBa" 29.11.2024
49 OCHOBHBIEC METO/IBI PETICHUS
II0KAa3aTeIbHbIX HEPABEHCTB 02.12.2024
50 OCHOBHBIE METO/IbI pEIICHUS




IMOKa3aTCJIbHBIX HECPABCHCTB

04.12.2024

OcCHOBHEBIE MCTOJbI pCHICHUS

>l I10Ka3aTeIbHbIX HEPABEHCTB 05.12.2024
50 OCHOBHBIE METO/IbI PEILICHUS

MMOKa3aTeIbHBIX HEPABEHCTB 06.12.2024
53 OCHOBHBIE METOJIbI PEIICHUS

norapuMUYECKUX HEPABEHCTB 09.12.2024
54 OCHOBHBIE METO/IbI PEILICHUS

JoTapu(PMHUIECKUX HEPABCHCTB 11.12.2024
55 OCHOBHBIE METO/IbI PETLICHUS

JoTapu(PMHUIECKUX HEPABCHCTB 12.12.2024
56 OcHOBHBIE METOBI PELICHUS

norapu(MUIECKUX HEPABEHCTB 13.12.2024
57 OCHOBHBIE METO/IbI PETLICHUS

HPpAIMOHAIILHBIX HEPABEHCTB 16.12.2024
58 OCHOBHBIE METO/IbI PEeILICHUS

HppallMOHATIbHBIX HEPABEHCTB 18.12.2024
59 OCHOBHBIE METOJIBI PETICHUS

UPPAaLMOHAIILHBIX HEPABEHCTB 19.12.2024
60 OCHOBHbBIE METO/IbI PEeILICHUS

UPPAaLMOHAIILHBIX HEPABEHCTB 20.12.2024
61 I'paduueckue MeTo bl peeHus

UppalMOHATIbHBIX YpaBHEHUI 23.12.2024
62 I'paduueckue MeTOIBI pEIICHUS

UPPaLMOHAIIBHBIX YPaBHEHUI 25.12.2024
63 I'paduueckue MeTOIbI peLIeHUs

MOKa3aTeIbHBIX YPAaBHCHHI 26.12.2024
64 I'paduueckue METOIBI pelICHHUS

II0Ka3aTeIbHbIX HEPABEHCTB 27.12.2024
65 I'paduueckue MeTO bl peLIeHUs

Jorapu(PMUIECKUX YpaBHCHUM 28.12.2024




66

67

I'paduueckue METOIBI peLICHUS
norapuMUYECKUX HEPABEHCTB
I'padmyeckue MeToAbI pelicHUs
Jorapu(pMHUUECKUX HEPABEHCTB

09.01.2025

10.01.2025

68

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(PMHUIECKUX
ypaBHEHUI

13.01.2025

69

I'paduueckue MeTo bl peLIeHus
[IOKa3aTeIbHBIX U JOrapu(pMUUECcKux
ypaBHEHUH

15.01.2025

70

I'padmyeckue MeToabl pemeHus
MIOKAa3aTeIbHBIX U JOrapu(pMUUEcKux
HEPaBEHCTB

16.01.2025

71

72

73

74

75

I'padmyeckue MeToabI pemieHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
HEpPABEHCTB

KonTponbhas padora: "UppatnonanbHele,
noKa3aTebHbIe U JorapupmMuyecKue
HepaBeHCTBa"

KommiexcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUEcKasi (POPMBI 3arucu
KOMITJIEKCHOTO YHCIIa

KomrmiexcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKasi (POPMBI 3amucu
KOMITJIEKCHOTO YHCIIa

Apudmerrueckue ornepaum ¢
KOMILJIEKCHBIMU YHCJIaMHU

17.01.2025

20.01.2025

22.01.2025

23.01.2025

24.01.2025

76

Apudmerrueckue ornepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

27.01.2025

77
78

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TNIOCKOCTH

N3006paxeHne KOMITJIEKCHBIX YHCET Ha

29.01.2025




KOOp,I[HH&THOﬁ IIJIIOCKOCTH

30.01.2025

®opmyna Myaspa. Kopuu N-oii ctenenu

” 13 KOMILUIEKCHOT'O YHCIIa 31.01.2025
80 ®opmyna Myaspa. KopHu N-oi crenenu

13 KOMILUIEKCHOT'O YHCIIa 03.02.2025

[IpuMeHeHne KOMIUIEKCHBIX YHCEIT TSt
81 pemeHust GU3NYECKUX U FeOMETPUIECKUX 05.02.2025

3a7a4
82 Kontponbnas padota: "KomrmiekcHbie

gucia" 06.02.2025
83 HatypanbHble u 1iesnbie uncna 07.02.2025
84 HatypanbHble u 1ieble uncia 10.02.2025
85 [IpuMeHeHne MPU3HAKOB JACTUMOCTH

LIEJTBIX YHCEI 12.02.2025
86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

LEIIBIX YHCET 13.02.2025
87 [IpuMmeHeHne MPU3HAKOB AETUMOCTH

nenbrx yrcen: HOJl u HOK 14.02.2025
88 [IpuMmeHeHne MPU3HAKOB AETUMOCTH

nenbrx yrcen: HOJl m HOK 17.02.2025
89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

LEJIBIX YUCEJI: OCTATKH [0 MOJYJIIO 19.02.2025
90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH

LEJTBIX YMCEJI: OCTATKH 110 MOJTYITIO 20.02.2025

[TpuMeHEeHHEe TPU3HAKOB JICTUMOCTH
91 JIBIX YHcelN: aaropuT™ EBknmaa s

g:meHHﬂ gznaq B I(_)[EJ'II)IX qncnaf g 21.02.2025
92 Kontponbras pabota: "Teopus menbix

gucen" 24.02.2025




93

CucreMa 1 COBOKYITHOCTb YPaBHEHUU.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CIIEJICTBUS

26.02.2025

94

CucreMa 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIEJICTBUS

27.02.2025

95

OCHOBHBIE METOBI PEIIECHUS CUCTEM U
COBOKYITHOCTEH palliOHaIbHBIX
ypaBHEHUH

28.02.2025

96

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEN UPpaLlMOHATIbHBIX
ypaBHEHUH

03.03.2025

97

OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

05.03.2025

98

99

100

101

102

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUECKUX
YpaBHEHUU

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(PMUIECKUX
YpaBHEHUI

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 u3
pa3IMYHbIX 00JacTei HayKH U pealbHON
KU3HU, UHTEPIIPETALUs IIOJY4CHHBIX
PE3yJIbTAaTOB

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 13
pa3IUUYHBIX 00J1acTel HAYKH U PeaTbHON
YKU3HU, UHTEPIPETALUS OJTYyYEHHBIX

06.03.2025

07.03.2025

10.03.2025

12.03.2025

13.03.2025




pE3yNbTaTOB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3

103 pasIUYHBIX 00J1acTel HAyKH U PeaIbHOU 14.03.2025

KU3HU, HHTEPIPETAIUS TTOTYyYCHHBIX

pE3yNbTaTOB

Kontposnbnas pabora: "Cuctemsl
104 paIMoOHAaIBHBIX, UPPALUOHATBLHBIX

MOKa3aTEeIbHBIX U JIOTAPUPMUUECKUX 17.03.2025

ypaBHEHU"
105 PanmonaneHble ypaBHEHUS C TapaMeTpaMu 19.03.2025
106 PanmonansHble HepaBeHCTBa C

napameTpamu 20.03.2025
107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu 21.03.2025
108 HppauunonanbHble ypaBHEHMS,

HEPABEHCTBA C TapaMeTpamMu 31.03.2025
109 WpparmonanbHble CUCTEMBI C

rapameTpamMmu 30.04.2025
110 [Toka3zaTenbHBIE ypaBHEHUS, HEPABEHCTBA

C mapamMeTpaMu 03.04.2025
111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 04.04.2025
112 Jlorapudmudeckue ypaBHEeHUS,

HEpaBEHCTBA C apaMeTpamMu 07.04.2025
113 JlorapupmMuyueckre CUCTEMBI C

napameTpamu 09.04.2025
114 Tpuronomerpuieckrue ypaBHEHUS C

rapamMeTpamMmu 10.04.2025
115 Tpuronomerpuveckrne HepaBeHCTBA C

napameTpamu 11.04.2025




116

117

TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIECH PEAIbHBIX
CUTYyalUi C IIOMOLIBbIO YPABHEHUH C
napaMeTpamu

14.04.2025

16.04.2025

118

119

ITocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEN peaIbHbIX
CUTYyallUi C TOMOIIBIO CUCTEM YpaBHEHUIN
C napaMeTpamMu

[TocTpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAalUi C IOMOLIBbIO CUCTEM YPABHEHUI
C mapamMeTpaMu

17.04.2025

18.04.2025

120

121

122

KonTponbnas pabora: "3amgauu ¢
napamerpamu”

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBueHus"
[ToBTOpenue, 06001IEHNE,
cUcTeMaTu3auus 3Hauui: "YpaBHeHus"

21.04.2025

23.04.2025

24.04.2025

123

[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3aIus 3HaHW: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

25.04.2025

124

125

[ToBTOpenue, 060061IeHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"
[ToBTOpenue, 0600MIIEeHNE,
cucreMmarusanus 3Hanui: "HepaBencraa"

28.04.2025

30.04.2025

126

[ToBTOpenue, 0600MIIEHNE,
cucreMmarusanus 3Hanui: "HepaBeHncraa"

05.05.2025

127

[ToBTOpenue, 06001IeHNE,
cuctematu3anus 3Hanuii: "[Ipon3BogHas u
e€ npumeHeHue"

07.05.2025




[ToBTOpenue, o600IIEHNE,

128 gg?;rjzgzzilg 3Hanuil: "[IpousBonHas u 1 0 12 05.2025
[ToBTOpeHME, 0000IIECHNE,
129 gg?;rjzgzzilg 3Hanuil: "[IpousBonHas u 1 0 14.05.2025
[ToBTOpEeHME, 0000IIECHNE,
130 ;ﬁ;ﬁﬁgﬁ;:ﬁﬂﬁ 3HaHui: "MHTerpan u ero 1 0 15.05.2025
131 [ToBTOpeHME, 0000IIECHNE, 1 0
cucTeMaTu3anus 3Hanuii: "OyHkun" 16.05.2025
139 [ToBTOpeHue, 06001IEeHNE, 1 0
cucreMmaru3anus 3HaHui: "OyHkuun" 19.05.2025
133 [ToBTOpeHue, 06001IEeHNE, 1 0
cucreMmaru3anus 3HaHui: "OyHkuun" 21.05.2025
134 HToroBasi KOHTpoOJIbHASA paboTa 1 1 22 05.2025
135 HToroBast KOHTpOJIBbHAS paboTa 1 1 23.05.2025
136 [ToBTOpenue, 06001IeHNE, 1 0
CHCTEMAaTH3alus 3HAaHUI 26.05.2025
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NNPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* Marematuka. AnreOpa U Havyajla MaTEMaTHUYECKOT0 aHaIn3a; yriryosieHHoe ooydyenue, 10
knacce/ Mepsnsik A.I'., Homuposckuit J[.A., [TomsikoB B.M.; mox penakmueii [Togonsckoro B.E.,
OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO M3narenbckuit ieHTp « BEHTAHA-I'PADy;
AxuunonepHoe obmectBo «M3narensctBo «IIpocemenue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/?ysclid=Imk8jykwtj536543954
https://uchi.ru/profile/students/migration/high

ouonmoreka [JOK
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