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INOACHUTEJIbHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPeJHEro oouiero oOpa3oBaHUs, MOCKOJBbKY, C OIHOH
CTOPOHBI, OH O0ecle4ynBaeT MHCTPYMEHTAIbHYIO 0a3y i1 HM3y4eHHMs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIOTHYEeCKOe M aOCTPaKTHOE MBIIIICHUE
0o0yJaromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTH M JpYrMX JAucIMIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIQJIEBAIOT  YHMBEPCAJIBHBIM  fA3BIKOM COBPEMEHHOW HayKH, KoTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

Y4eOHbIi Kypc anredppl W Hayal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHAaMU (U3MKM, XHUMUH, OUOJOTHM, ITOHMMAHHUS OCHOBHBIX
TEHJEHUUH Ppa3BUTUS SKOHOMMKHM M OOILECTBEHHOM JXKM3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH HX IS
TAIBHEWINET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke BpeMsl OBJIaJIeHUE
aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSAMH ajareOpbl U MaTeMaTHYECKOro aHalu3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb, JIOKa3bIBaTh
YTBEPKACHUS C MOMOILIBI0O UHIYKIIMK U pacCyk1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTUYECKOE
MBILIICHHE.

B xone um3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYECKUX MOJIENEeH peaJlbHbIX CUTyalud, WHTEPIPETALUU IOJIyYEHHBIX
pELICHUH, 3HAKOMATCS C IpUMEepaMy MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOJE, HAyKe U
UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyercss Kak 4depe3 ydeOHbI Marepuasl, crnocoOCTBYOLMH (OPMUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUs, Tak U yepe3 cnequpuky ydyeOHOM  JesATeNbHOCTH, Tpedyroei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ynbTar.

B ocHoBe meroauku o0ydeHusl anredpe M HayajgaM MaTEeMaTHUYECKOIO aHajau3a JIeXKUT
JeSITeIbHOCTHBIN MPUHIUI O0yUEeHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOAUYECKHE JMHUK: «Uucna U BbUUCIHCHMS», «DyHKIMM U
rpaduxmn», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaTemaTrueckoro aHanuszay, «MHOXecTBa U
Joruka». Bce OCHOBHBIE COIEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYTr
Jpyra M TOCTENEHHO HAachIIasgChb HOBBIMU TeMaMH M paszzienaMu. JlaHHBIM y4eOHBIH Kypc
ABIIIETCS. MHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMaTUYeCKUX JAMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYECKUN aHalus,
TEOpHsl MHOXECTB, MaremMaruyeckas Jjoruka u jpyrue. [lo mepe Toro kak oOydaromiuecs
OBIIa/IEBalOT BCE Oosiee MIMPOKUM MaTeMaTHMYeCKHM allaparoM, y HHUX I[OCIelI0BaTeIbHO
dbopMupyeTcsi U COBEPIIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE NPU H3yUYE€HUU Y4eOHOro Kypca, IJis pelieHus
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONM MaTeMaTHYeCKOM 3adaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass  JMHUsA  «Yucna W BBIUMCICHHS»  3aBeplIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTeHLHBIX YHuCCJl, KOTOPOC 61:1.]10 Ha4yaTO Ha
ypOBHE OCHOBHOTO 00IIero odpazoBanus. Ha ypoBHe cpemanero obmiero o0pa3oBaHus 0co00e
BHUMaHHE yaensiercss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOs1 MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIA, YMEHHE NIENaTh MPHUKHUJKY, BBIIOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCIICHUS, OICHUBATH YHUCJIOBLIC BBIPAKCHUS, pa6OTaTb C MatTeMaTnu4YCcCKNUMHU
KOHCTaHTaMHU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBa HATYpPAJIbHbIX, LCJIbIX, PAllMOHAJIbHBIX W
JICHCTBUTEIILHBIX YHCEN JOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm U3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €My CIIECIU(PHUUSCKUE 3aaul M ONEPalluu: JACJICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOMCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIbHBIX YHCCII, apI/I(bMCTI/I'-IeCKI/Ie Oorcpanru, a TAKKC H3BJICUCHUC
KOpHS  HATypaJIbHOW CTCIIEHW Ha MHOXECTBE KOMIUIGKCHBIX  4YHcel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO KpPyra HCIOJNB3YeMBIX YHCENl W 3HAKOMCTBY C
BO3MOXHOCTAMU UX IIPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MaTEMATUKH KaK HAYKH U €€ pOJIM B IIOCTPOCHUH MOJIEIEN pEeaJIbHOIO MUpPaA, IUPOKO
UCTIOJIB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pPEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOM paszaeie IIporpammer
HPEYyCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a/1adu. B pe3ysibpraTe 0Oydarolmuecsi OBJIaAeBaloT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI pallMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIINX IMapaMCTPHI. HOJIyquHBIe YMCHHUA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GyHKIMI ¢ TOMOIIbIO TPOU3BOJHOMN, IPU PELIEHUH NPUKJIAJHBIX 3a/1a4 U 33a]]a4 Ha HaXOXK/CHHE
HarOOJIBIIINX U HAUMCHBIINX 3HaUCHHUI (yHKIWU. JlaHHas coleprKaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHUH BBINOJHATH PacuéThl MO Qopmyliam, MpeoOpa3oBaHUs
paluOHaJIbHBIX, UPPAIIUOHAJIBHBIX U TPUTOHOMETPUUCCKHUX BI)Ipa)KeHI/II\/'I, a TakK»xXe BI)Ipa}KeHI/II\/'I,
COZIepKAIUX CTereHrn u Jorapudmer. braromaps u3ydeHHIo anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHINIee pPa3BUTHE AITOPUTMUYECKOTO W aOCTPAaKTHOTO  MBIIIICHUS
o0y4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PACCyXICHHH, paOOThl ¢ CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 QeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3aj1a4, HAarJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAMYecKast TUHUS «DYHKIMU U TpauKH» TECHO MEPEIUIeTaeTCs C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIEe  3a4aér
NOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENEeHHOW, IOKa3aTelbHOM,
JIOTapU(PMHUUECKOW ¥ TPUTOHOMETPUUYESCKUX (DYHKIHI, HX CBOMCTB M TPaMKOB, HCIIOJIL30BAHHE
GyHKIMH Ui pelieHus 3ajad U3 JPYyruX YYeOHBIX TMPEJAMETOB M PEabHOW JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTUYECKUM aHAIM30M, TaK M C pEHICHUEM ypaBHEHUM W HepaBeHCTB. [Ipum
3TOM OoOJbIIOE BHHUMaHuE yaensercss (OPMUPOBAHHIO YMEHHS BbIpaxarb QopMmylaMu
3aBHCUMOCTH MEXKIY Pa3UYHbIMUA BETMYHMHAMH, UCCIICOBATh MOJYYCHHbIC (DYHKIMH, CTPOHUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMEHUH U
HAaBbIKOB, MO3BOJIAIOIINX BBIPAXKATE 3aBUCHUMOCTH MCXKAY BCINMYHMHAMU B pa3n1/1qH0171 cbopMe:
aQHAJTMTUYECKOM, Trpaduyeckoii W clIoBeCHOH. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIICHWI0 W  KOHKPETHU3aIlUH,
UCTIOJIb30BaHUIO aHAJIOTHIA.



CopepxarenbHas nuHus «Hagana mareMaTnyeckoro aHajian3a» MO3BOJISET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1ad, TOCTYIHBIX O0ydJaromumumcs,
TaK KakK y HHUX IOSBISETCS BOZMOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACIIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpeHHs TmporeccoB. JlaHHas cojepxaTeibHas JMHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH peabHbIX CHUTYyaluii, MO3BOJSET
HaXOJIUTh HaWJIyyllee pelIeHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHMYECKOrO aHajiu3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUI
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS Pe3yJIbTaTax, MOJYyYEHHBIX B X0JI€ pa3BUTHUS MAaTEMAaTUKHU KaKk HayKH, U
00 UX aBTOpax.

CopepxarenbHO-MeTOANYECKAsE JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKOM JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MPEJICTABICHHUS TIPOHU3BIBAIOT BECh KypC MIKOJBLHON MaTEeMAaTHKH W IPEIaraloT Hawmboee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX IPUIIOKEHUS B efuHoe 1enoe. [loatomy
BAXHO JaTh BO3MOXXHOCTh OOy4aromeMmycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJNb30BaTh €ro ISl BBIPAKEHUS CBOMX MbICien. [pyrum
BaXHBIM IPHU3HAKOM MaTEMaTHKU KaK HayKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMI ¥ CJI€IOBaHHE OMNpEeACNEHHBIM TpPaBUIaM IOCTPOCHHS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaTEMaTHYCCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHUST O0YYAIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUSA, KOTOpPhIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHbIX CHUTYallUid, HUCCIEOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpbl W MaTeMaTHYeCKOTro aHaiu3a, HWHTEpHpeTaruu
MOJIYYeHHBIX pe3ynbTaToB. Takue 3aqaHus BIUIETEHbl B KaXXIbId W3 Pa3leioB IPOrpPAMMBIL,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIb3YeTCs NIl PEHICHUS TMPUKIATHBIX
3adad.  [lpu pemieHuM  peanbHBIX MPAKTUYECKUX  3a7a4  OOydaromuecs pa3BHBAIOT
HAOI0IaTEIbHOCTh, YMEHHUE HAXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBATh MpoOiemy. JledareapbHOCTh MO (HOPMHUPOBAHHIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B IPOIIECCEe U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha n3yuenue yuebHOrO Kypca «Anredpa u Hadyajga MaTeMaTHYECKOTO aHaIn3a» OTBOJIUTCS
B 10 xmacce — 136 yacoB (4 yaca B HeZIeNIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB IS peIIeHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PalMoHanbHbBle W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YUCIAMH. MOAynb AEUCTBUTEIBHOIO YHCIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWIa OKPYIJIEHMs, IPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxosuieit popmbl
3alACU ACUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a1a4 U IPEICTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAIBHBIM IOKa3aTejleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapugm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypajbHbIE JIOTapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHHUS.
PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUs-cIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METO/Ibl PELICHUS] LEIbIX U IPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousnessl OT OJHOM IE€peMEHHOH. JleneHue MHOrodjIeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3zoBaHs YHCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTENIEHU U KOPHH.

UppanuonaneHple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS  HPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX JorapudMsl.

Jlorapudpmuueckne ypaBHeHus. (OCHOBHBIE METOABI PEIICHUS JOTrapuMHUUECKHX
YpaBHEHUM.

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

Pemienne cucrem NHMHENMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro TeéOMETPUYECKHH CMBICI M CBOWCTBA, BBIYUCIEHHE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemienne
MPUKIAIHBIX 337]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOUIBIO0 MaTPUIL U OINpeeTUTeNeH.

ITocTpoeHne MaTeMaTHMUECKUX MOJENEH PEaJbHOM CUTyallud C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PELIEHUI0 MaTEMaTHMUYECKUX 3a7ad U
3a]a4 U3 pa3IM4HbIX 00JacTel HayKu U peasibHOM JKU3HH.

DyHKIUHN U TPaPUKH

OyHk1us, crnocodbl 3anaHus (QyHkiuu. B3anmuo obOpaTtHble (yHkimu. Kommnosuiums
¢ynkuuit. ['paduk pynkunun. DnemeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (HyHKIMHA.



OO6nacth onpeseNneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [IpomexyTkn
3HaKonocTossHCTBA. UETHble M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHHUMYMBbI QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IIEJBIM TOKaszareneMm. EE cBoiicTBa u Trpaduk.
CaoiicTBa U rpaduk KOpHsS n-0il cTenmeHu Kak (pyHKUHMU OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonbp3oBanue
rpaduKoB QYHKIUH I pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEICICHUE TPUTOHOMETPUUYECKUX  (PyHKUUH
YHUCJIOBOT'O ApPryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIleccax U siBIeHUX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hauvana maTemMaTn4ueckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIE0BaTeNbHOCTEH. MeTo1 MaTeMaTH4ecKoi
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH MeOMETPHUYECKON MPOTrPECCHH.
JIMHEHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMyna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs30BaHue MPOTpeCcCUu Il pELICHUS PEAIbHBIX 3a7a4 IPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. ToOukM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB I PEIICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPephIBHBIX (YHKIIUM JIsl pelIeHUs 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETpUIECKU U HU3HIECKUi
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTeabHOM K rpaduky pyHKIUH.

[TpousBoHbIE 3NeMeHTapHbBIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIINU (QYHKIUH.

MHoxecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXKECTBaMU U MX CBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpETUKO-MHOXKECTBEHHOIO ammapara Ul ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBEeKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE YPABHEHHUS.

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydalomerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCHUICKOro OOIIEecTBa, MPEICTABICHHE O MAaTeMaTHYEeCKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIEHHUI, Mpolenyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COIMAIbHBIMM WHCTHUTYTaMHU B
COOTBETCTBUH € UX (YHKIMSIMHU M Ha3HAUECHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOIILJIOMY U
HACTOALLIEMY POCCUMCKOM MaTreMaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSAM POCCUUCKUX
MaTeMaTUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME  JyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapoga, Cc(GOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JESTENbHOCTBIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTUYECKOr0 BOCIMTAHUSL:

ACTETUYECKOE  OTHOUIEHHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHHH, pacCyXKIeHUl, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM aCleKTaM pa3jJuyHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHATH MATEMATHUECKUE 3HAHUS B HHTEPECax 3I0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, perylspHas (pu3nuecKkas aKTUBHOCTB),
(bu3HUecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHUIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEPEC K pa3INYHbIM cdepam
npohecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccurt H Peau30BBIBATH COOCTBCHHBIE
JKU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HalpaBI€HHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTHUECKOM KYJbTYphbl, TMOHUMAaHWE BIHUSHUS COLMAIBHO-
SKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE NPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNPHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUU NJIs pelieHus 3a7ad B 00JIaCTH OKPYKArOIIeH Cpe/bl, TUIAHUPOBAHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTHUKH, TOHUMAHWE MAaTEeMaTHYECKON HAyKH Kak chepbl
YEJIOBEUECKOM NESITeIbHOCTH, ITANoOB €€ Pa3BUTHS U 3HAYUMOCTHU ISl Pa3BUTHSI [TUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKU U MaTeMaTH4E€CKON KyJIbTYpOil KaK CpeICTBOM IMO3HAHUS MUpA,
TOTOBHOCTb OCYUIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIMBUIYAIBHO U

B IpyIIIIE.

METAINPEAMETHBIE PE3YJIbTATbHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS
ba3oBble Jjornueckne aeicTBUs:
BBISIBIIAT M XapaKTEpPU30BaTh CYIIECTBCHHBIC TPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSMHU, (QOPMYIUPOBATH OMpEeAeNeHUs TOHSATHH,



yCTaHaBJIMBaTh CYIIECTBEHHBIH MpPU3HAK KJIACCU(UKALMK, OCHOBAaHUA i1 000OLIeHHs u
CPaBHEHMUsI, KpUTEPUN TPOBOJAUMOIO aHAIIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €ITUHIUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJIITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpEUMs B (akTax,
JMAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, TMpeliaraTb KPUTEpUH s BBISABICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHBHBIX W MHIYKTHBHBIX
YMO3aKJIFO4YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPXKACHUU (IIpsIMbIE U
OT IPOTUBHOIO), BBICTpAaUBaThb APIyMEHTALUIO, I[PUBOAUTH MPUMEPbl M KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BbIOMpaTh CrHoco0 pemeHuss y4eOHOW 3ajnaun (CpaBHMBAaTh HECKOJBKO BapUaHTOB
pemieHus, BbIOMpaTh HauOoJee MOIXOAAIINN € YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

UCII0JIb30BaTh BOIPOCHI KaK MCCIE0BATEIbCKUI HHCTPYMEHT M03HaHUs, (POpPMYINpOBaTh
BOTIPOCHI, (DUKCHUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M IaHHOE,
(opMUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO [MO3ULIUIO, MHEHHUE;

IIPOBOAMTH  CAMOCTOSITEJIbHO — CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SBJICHMS, MPOLECCa, BBIABICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYyITUPOBATH 00OOIICHNS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HaOJI0I€HUs, UCCIIEI0BAHMs], OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEeHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH JE€PUINUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BOIIPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  PA3JIMYHBIX THUIIOB, AaHAJIMW3UPOBATD,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh MHGOPMAIMIO Pa3IUYHBIX BUAOB U (opM
IIPEJICTaBIICHHUS],

CTPYKTYypUpOBaTh  MHGOpPMALUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  (Qopmax,
WTIOCTPUPOBATh TpapUuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBbHO CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJIEHHS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
oOI1eHus1, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHHs 110 XOJy pEHIeHUs 3aJa4yd, KOMMEHTHUPOBAaTh IOJYYECHHBIN
pe3yJIbTaT;

B Xoz€e OOCYX/IEHHUS 3a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IpOOIeMBbl,
pelraeMon 3aJa4y, BBICKA3bIBAaTh WJECH, HALCJICHHBIC HA IIOMCK PEIICHMs, CONOCTAaBIATH CBOU



CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHHUKOB JAMAaora, OOHapyXuBaTh pa3jivuude U CXOACTBO
MO3HLIMH, B KOPPEKTHOU popme (HOopMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauM, 3KCIEPUMEHTA, HCCIIEIO0BaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Yy4YETOM 3aJad Npe3eHTAlUud U
0COOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIAITh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pelICHUH ¢ y4€TOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JACHCTBUN
U MBICIUTENBHBIX TIPOIECCOB, WX pE3yJdbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoLECcca U pe3yiIbTaTa pelIeHNs MaTeMaTHUeCKOH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh HpPH PEHICHUU 3a/layd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTaTa LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTHKEHHUS] WM HEAOCTH)KEHUS PE3yJNbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

IIOHMMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUIYaJbHOU pabOTHI IpU
pelieHnr y4eOHbIX 3a/ay, NPUHUMATh Iellb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHHU3aII0 COBMECTHOM paboThl, pacmpeienarTbh BUABI padoT, TOTOBapUBAaThCs, OOCYKIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IpyHHoBbIX (hopMax paboThl (00CyXkIeHHs, OOMEH MHEHUMH, «MO3TOBbIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4YacTh PaOOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHIM, CHOPMYJINPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBUS.

MMPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce oOy4aroIIMICS MOJYYHUT CIEAYIOIIHE NpEeIMETHbIE
pe3yibTaThl 1O OTJCJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTE€MaTUYECKOr0 aHAIU3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! MePHOIYECcKast
JpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXECTBA PAallMOHAIBHBIX M JAEHCTBUTEIbHBIX
YuCel, MOAYJIb JEHCTBUTEIBHOIO YUCIIA,

MPUMEHSTH IPpOOH U MPOIEHTHI AJIsl PeIlIeHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciielt
3HAHUU U PEAIbHOU KU3HH;

OPUMEHATh NPUOTIKEHHBIE BBIYUCICHUS, NMpaBHJIAa OKPYIVICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCICHHUI;



CBOOOJHO ONEpUpPOBATh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALTYI0 (OpPMY 3alHCH JACHCTBUTEIBHBIX YMCENl ISl PELICHHS MPAaKTUYeCKHX 3a7ad U
IIPEJICTaBICHUS JaHHbBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypallbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIBHBIM I10Ka3aTeIIEM;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMH: JIOTapu(M dYHcia, NECATUYHBIE W HATypajbHbIC
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHus1 H HepaBeHCTBA:

CBOOOJHO  ONEpUPOBaTh  HNOHATHSAMM:  TOXKIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIEC YPABHEHUS M YPAaBHEHUSI-CIIEICTBH, PABHOCHIIbHbIC HEPABEHCTBA,;

OPUMEHSTh pa3IM4YHbIe METOJbl PELICHUS PAlMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILIEHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHAMM: MHOTOYJIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
HeabMi - KO3 QULUMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3aznad;

CBOOOZHO oONEepUpoBaTb MOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpuLa,
ONpesieNUTeNb MaTpuibl 2 X 2 W €ro reoMeTpUYEeCKHi CMBICI, HCIOJIb30BaTh CBOICTBa
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HUs], IPUMEHATh ONpPEACTUTENN A PelIeHus
CUCTEMbl JIMHEWHBIX YPaBHEHUN, MOJEIMPOBATh peajbHbIE CUTyallUd C IMOMOIIbI) CHUCTEMBbI
JUHEMHBIX YpPaBHEHMH, HWCCIENOBaTh IIOCTPOECHHbIE MOJEINW C MOMOUIbI0 MAaTpull U
olpenenuTeneil, HHTEPIPETUPOBATh MOJYyYSHHBIH pe3yibTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIs TpeoOpa30BaHus BbIPayKEHHIA;

BBIMOJHATh NPEOOpa3oBaHMUsS  YHCIOBBIX BBIPAKEHUH, COAEpXKAIlUX CTENeHH C
palMOHATILHBIM MTOKA3aTeNeM;

UCIOJIb30BaTh  CBOWMCTBA JIOrapu(MoOB [uid  NpeoOpazoBaHMsl  JIOrapu(PMUUECKUX
BBIPAKECHMUI;

CBOOOAHO  ONEpUPOBATH  MOHATUSIMM:  HMpPPALlMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapuMHUUecKre ypaBHEHMSI, HAXOJUTh UX PELICHHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO/I0B
WM OCYLIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl s HpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO ONEpUPOBAaTh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEeo0Xo1uMble (GOPMYIIbI JUTsl pELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUIA;

MOJENIUPOBaTh pEAIbHbIE CUTyallud Ha s3bIKE airedpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBAa [0 YCIOBHIO 3a/adyM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U TPaQUKH:

CBOOOJTHO ONEpUPOBATh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3aJaHMs (PYHKUIUH, B3aUMHO
oOpaTtHble (QYHKIMM, KOMOO3ULIMS (YyHKUUN, rpaduk (QYHKIMH, BBINONHSITH AJIE€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMHU: OOJIACTH ONpEIENCHUs M MHOXKECTBO 3HAYECHUH
GbyHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,



CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: YETHBbIE M HEUETHBIC (DYHKIMM, MEPUOJUYECKUE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl UM MHUHUMYMBI (YHKIUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha POMEKYTKE;,

CBOOOJIHO OINEpPUPOBATH IMOHATUSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaQuk CTENeHHON (YHKLMU C HaTypaJbHbBIM U LEJIbIM IOKa3areneM, rpapuk
KOPHS N-0i CTETIeHH KaK (PYHKIIMM 0OpaTHOM CTENEHU C HaTypalbHBIM IIOKa3aTelIeM;

ONEpPHUPOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4YHas W JAPOOHO-IMHEHHass (QYHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BaHUE U IIOCTPOEHUE UX IPa(UKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas GyHKLUUHU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BATh UX IPApUKH JUISI PEIICHHS YPAaBHEHHUIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (YHKLUH YHCIOBOIO apryMEHTa;

UCMOJb30BaTh Ipaduku (QyHKIMH A7 UCCIEI0BaHMS IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLIeHNH 3aad U3 JPYruxX y4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (OpMYIaMu
3aBUCHUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOro aHAJIHM3A:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apUPMETHYecKas U IeoMEeTpUYecKas Hporpeccus,
0eCKOHEUHO yOBIBAIOIIAsl TEOMETPUYECKAs IIPOTPECCHs, JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(dopMyJia CII0XKHBIX NPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUM JUIS PELICHUs] PEAJIbHBIX 3a]1a4 IPUKJIAZHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  HNOHATHSAMM:  IOCJIEAOBATENBHOCTh,  CIOCOOBI  3a/laHUs
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (DYHKIMM, TOUKU pa3pbiBa rpaduxa
GbyHKIMH, aCHMOTOTHI rpaduka GyHKIHH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (PYHKIMS, HENpepbiBHass Ha OTpe3Ke, MPUMEHATH
CBOICTBa HEMPEPBHIBHBIX QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh MOHATUAMU: IME€pBas M BTOpas NPOU3BOJHBIE (YHKIIMH,
KacaTenbHast K rpaduky QyHKINY;

BBIUNCIIATh MPOU3BOJHBIE CYMMBbI, INPOU3BEICHHUS, YAaCTHOTO M KOMIIO3ULUHU JBYX
(GyHKIMH, 3HaTh MPOU3BOJHBIE AIEMEHTAPHBIX (PYHKIINH;

UCIOJIb30BaTh NT€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM [Tl pelieHHs 3a1au.

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpALIMU HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN arnmapar JUisl ONMCaHUsl peajbHbIX MPOIECCOB
U SIBJIGHUH, IPU PELIeHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATUSAMM: OIpEJeNieHHe, TeopeMa, YpaBHEHHEe-CJeJCTBHE,
CBOMCTBO MaTeMaTH4YeCcKOro OO0bEeKTa, JI0Ka3aTeIbCTBO, PpABHOCWIBHBIE YpaBHEHHS U
HEpaBEHCTBA.

K xonmy oOyuenust B 11 kuacce oOyyaromuicsi MOJIYYUT CIEAYIOLIME HpPEIMETHBIE
pe3yJbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTEMaTUYECKOr0 aHAIU3a:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OIEPUPOBAaTH MOHATUSAMH: HATypajJbHOE W LEJ0€ YHCIO, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHCEN, UCIOIB30BaTh NMPU3HAKK Aenumoctu nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YHMCEeN JJIs peleHus 3a7a4, IPUMEHATh alnroput™ EBkinaa;



CBOOOJHO ONEpUPOBATh MOHATHEM OCTaTKa MO MOJYJIIO, 3aIIUChIBATh HATypaJibHbIE YKCIIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHcell, MPeJICTaBIATh KOMIUIEKCHbIE YHClia B alreOpandeckoil U TpUroHOMEeTpuueckoil dopme,
BBITMOJHATH apu(MeTHUYECKIe ONepalii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HMPpPALUOHANbHbBIC,  IIOKa3aTelbHbIE U
norapuMuUecKre HEPaBeHCTBA, HAXOAUTh UX PEHICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXO0JI0B;

OCYIIECTBIISATH 0TOOP KOPHEW MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HE00X0AuMBbIe (POPMYIIBI IS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEPUPOBATh MOHATHAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUI U HEPAaBEHCTB,
PAaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBHS, HAXOIUTh PELIECHUS CUCTEMBI U COBOKYITHOCTEH
paLMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHHUH U
HEPABEHCTB;

pemiate palioHajbHble, HUpPpPAIMOHANBHBIC, [IOKa3aTelbHbIe, JorapudMuUyecKkue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIep Kallle MOYJIN U NTapaMeTpBbL;

IPUMEHSTh TpadUueCcKUe METObI JIUIsl PEILICHUS] YPABHEHUM 1 HEPABEHCTB, a TAKXKE 3a/1a4
C mapaMeTpaMu;

MOJICJIMPOBATh pealbHbIE CHUTYallMd Ha $3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUsI, HEPAaBEHCTBA M HUX CHCTEMBbI 10 YCIOBHUIO 3a/Jaud, HUCCIEA0BATH IOCTPOCHHbIE
MOJIEJIM C UCII0JIb30BAHUEM arrapaTa aareOpbl, THTEPIPETUPOBATD [TOJIyYE€HHBIN pe3yabTaT.

DYyHKIUUHA U TPaPUKH:

CTPOUTH Tpa@UKU KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 3JIIEMEHTAPHOTO HCCIEAOBAHUS U
CBOICTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTh TIeOMETpHYecKkHe oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATHh QYHKIMU U1 MOAETUPOBAHUS U UCCIEJOBAHUS PEAbHBIX MPOLIECCOB.

Hayana maTemMaTH4yecKkoro aHajamsa:

UCIOJIb30BaTh IPOU3BOJHYIO Ul HCCIEAOBaHMS (QYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXO/UTh HanOoJIbllIee U HAaUMEHbIIIee 3HaueHHs (PYHKIIMHY HENPEepbIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO JUIsI HAaXOXKIACHHSI HAWIYYILIEro pelieHHsl B MPUKIAIHBIX, B
TOM YHCJIE COLUAIbHO-DKOHOMUYECKHUX, 3aJayax, AJs OINpeAeNeHUs CKOPOCTH M YCKOpPEHUs
npoiiecca, 3alaHHOro GopMynnoit Ui rpadukom;

CBOOOJTHO OTIEpUPOBATh NMOHATUAMU: IEPBOOOPA3Has, ONpeeIEHHBIN HHTErpall, HaXOAUTh
NepBOOOpa3HbIe 3JIEMEHTAPHBIX (GYHKIUN M BBIYMCIATH UHTerpal mo ¢opmyine HproToHa-
JleliOnuna;

HaXOJUTh IJIOUIAIU MIIOCKUX (PUTYp U 0OOBEMBI T C TTOMOIIBIO HHTErpaa;

MMETh NPEJICTaBICHUE O MATEMATHUYECKOM MOJEIMPOBAaHMM Ha INPUMEPE COCTABIICHUS
nudepeHIaIbHBIX YPaBHCHUH,

pelaTh NPUKIAJHbIE 33Ja4l, B TOM YHCJIE COLMAIbHO-3KOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeACTBAMHU MaTEMaTUUECKOIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/IbHbIC
padoThI padoThI
pecypcsl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUI
) Oynkuun u rpaguku. CreneHHas GyHKLIUSA C 12 1
L[EJIBIM TI0Ka3aTelIeM
3 ApudpmeTrnueckuii KOpeHb N-0i CTEIEHH. 15 |
HppanmonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 |
YpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 13 |
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U ” |
yYpaBHEHUs
7 ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs 5 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0










IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoasbnsie | IIpakruyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoTsbI padoThI
pecypcsl
MHo0kecTBO, Onepaluy HaJl MHOKECTBAMU
1 . 1 02.09
U UX CBOICTBa
2 Juarpammsl Diinepa-Benna 1 04.09
3 [IprMeHeHne TEOPETUKO-MHOKECTBEHHOT O | 06.09
armnapara JJisl peleHuUs 3a1a4 '
Pannonanenele yncina. OOBIKHOBEHHbBIE U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 06.09
OecKOHEYHbIE IEPUOANYECKHE JPOOH
Pannonanehele yncina. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1 09.09
OecKOHEYHbIE IEPUOANYECKHE JPOOH
6 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS | 11.09
pelIeHNs TPUKJIAHBIX 3a7a4 '
7 [Tpumenenue apobeli U MPOLEHTOB JIs | 13.09
pelIeHns TPUKJIAHBIX 3a7a4 '
2 JleicTBuTenbpHbIE Ynciia. PaimonanbHbIC U 1 13.09
UppalyoHaIbHbIE YHCIIa '
Apudmernueckue orneparunu ¢
9 p! d p 1 16.09
JNENCTBUTENbHBIMU YHCIIaMU
10 Moaynb AEHCTBUTENBHOTO YUCIIA U €70 1 18.09




CBOMCTBA

11

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BRIYUCICHUN

23.09

12

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

23.09

13

OCHOBHBIE METOJIbI PEILICHUS LENbIX U
JIpOOHO-PALMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

25.09

14

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U
JIpOOHO-PALMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

27.09

15

MHoOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

27.09

16

MHorouseHsbI ¢ 1eabIMU KO3 hUIIMeHTaMHU.

Teopema Buera

30.09

17

Pemenne cuctem IMHENHBIX YPaBHEHUM

18

Pemenne cucrem IMHENHBIX YpaBHEHUM

02.10

19

Martpuna CUCTEMBI TMHEWHBIX YPABHEHUN.
Onpenenuresb MaTPULBI 2X2, €10
T€OMETPUYECKHUM CMBICII U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

04.10

20

Onpenennurens MaTpULbl 2X2, €ro
T€OMETPHUYECKHI CMBICIT Y CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

04.10




21

IIpuMeHeHne onpenenuTes s PeLeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

07.10

22

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpPaBHEHU

09.10

23

Pemmennie nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpPaBHEHUM

11.10

24

KonTponbHas pabota: "PannonanbHble
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JUHENUHBIX ypaBHEHUN"

11.10

25

OyHKIMS, CITOCOOBI 3a/1aHus () YHKITUH.

Bsanmuo o6parnbie pyakium. Kommosumms

byHKIMi

14.10

26

['padux GyHKIIMN. DIEeMEHTapHBIC
npeobpaszoBanus rpadukoB GyHKUINN

16.10

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK OCTOSIHCTBA

18.10

28

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

18.10

29

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIIMHM Ha TPOMEKYTKE

21.10

30

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHeNHas QyHKIH

23.10

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUIH

25.10




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 . 25.10
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

13 Crenens ¢ nenslM nokasareneMm. buaom 06.11
Herorona '

34 Crenens ¢ nenslM okasareneMm. buaom 08.11
Herorona '
Crenennast GyHKIUS C HATYPaJIbHBIM H

35 LeIbIM nokazarenem. E€ cBoiicTBa u 08.11
rpaduk

36 Kontposnbnas pabora: "Crenennas 1111
¢yuxuus. E€ coiicTBa u rpaduk" '

37 ApudpmeTnueckuii KOpeHb HaTypaIbHOU 1311
CTETICHU U €ro CBOMCTBA '

38 Apudmerndeckuil KOpeHb HaTYpaTbLHON 1511
CTETEHH U €r0 CBOMCTBA '

39 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, 1511
COJIEpKalINX CTENEHU U KOPHU '

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH, 18.11
COJIEpKalINX CTENEHU U KOPHU '

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH, 2011
COJICPIKAIIMX CTETIEHU U KOPHHU '
WppanumonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PELIECHUS UPPALMOHAIBHBIX 2211
ypaBHEHUU
WppanumonaneHele ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PELICHUS MppallMOHATIbHBIX 22.11

ypaBHEHUH




WppanuonaneHble ypaBHeHUs1. OCHOBHbIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX 25.11
ypaBHEHUI
PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH

45 P P 27.11
UPPALMOHATIBbHBIX YPABHEHUM
PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH

46 P Ij 29.11
UppalMOHATIBLHBIX YPaBHEHUN
PaBHOCHIIbHBIE TEPEXObI B pEILICHUH

47 P Ij 29.11
UppalMOHATIBHBIX YPaBHEHUN
PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU

48 P P 02.12
UPPaLMOHATIbHBIX YPaBHEHUM
CoiicTBa u rpaduk KOpHS N-0i CTENICHN

49 KaK QyHKIIMH OOpaTHOW CTETICHH C 04.12
HaTypaJIbHbIM I1OKa3aTejeM
CgoiicTBa u rpaduk KOpHs n-0i cTeneHu

50 KaK (yHKIIMM 0OpaTHOW CTENEHHU C 06.12
HaTypaJIbHbIM I1OKa3aTeseM
Konrponbnas pabora: "CoiicTBa u rpadux

51 KOpHsI n-oi creneHu. MppannonanbHele 06.12
ypaBHEeHHUA"
CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEeM U

52 . 09.12
e€ cBOlCTBa
CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNeM U

53 . 11.12
e€ cBOlicTBa
CreneHb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U

54 . o 13.12
e€ cBolicTBa

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U 13.12




rpaduk

Hcnons3oBanue rpaduka QyHKIUN A5

56 N 1 16.12
pelLeHNs ypaBHEHUH

57 Hcnonp3oBanue rpaibmca byHKIMN A7 1 18.1
pelLeHNs ypaBHEHUH
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE

58 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1 20.12
yYpaBHEHUU
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE

59 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1 20.12
ypaBHEHU U
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE

60 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1 23.12
ypaBHEHU U

61 Konrponbnas pabora: "[loka3arenbHas | 25 12
¢yuknus. [lokasarenpHble ypaBHeHUS"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1 27.12

63 Jlorapu¢m yucna. CoiicTBa iorapugpma 1 27.12

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1 29.12

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1 10.01

66 JecsTuunble 1 HaTypaJibHbIE JIOTapU(PMBI 1 10.01

67 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX ! 13.01
aorapudmsl

68 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX | 15.01
Jorapupmbl

69 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX ! 17.01

J0rapupMbl




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

70 17.01
rpaduk
Jlorapudmmuueckas pyHkmus, e€ cBOMCTBA U

71 pi Oy 20.01
rpaduk
Hcnonb3oBanue rpapuka KLWU A7

72 paciica pyHKLIH A 21.01
pelLeHNs ypaBHEHUH
Hcnons3oBanue rpaduka KLU JJIs

73 P ib PyHicumn 1 24.01
peleHHs ypaBHEHUH
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

74 METO/BI pEIIeHUs JIorapu(hMUICCKUX 24.01
ypaBHEHU U
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

75 METO/BI pEIICHUs JIorapu(hMUIESCKUX 27.01
ypaBHEHU U
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE

76 METO/Ibl pelIeHus JorapuPMUIECKUX 29.01
ypaBHEHUU
PaBHOCHIIbHBIE NTEPEXObI B pEILICHUH

77 PEROABL B P® 31.01
JorapupMHUUECKUX ypaBHEHUH
PaBHOCHIIbHBIE NTEPEXObI B pEILICHUH

78 PexO pv 31.01
JOrapupMHUUECKUX ypaBHEHUH

79 Kontponbnas pabota: "Jlorapupmudeckas 03.02
¢ynkuus. Jlorapupmudeckue ypaBHeHUs" '
CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC

80 y 7 05.02
YHCIIOBOTO apryMeHTa
CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC

81 07.02

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI€HC

82 1 07.02
YKCJIOBOTO apryMeHTa

23 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC | 10.02
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OnpeeICHuE TPUTOHOMETPUYECKHUX 1 12.02
(GYHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OnpeaeieHue TPUrOHOMETPUYECKHUX 1 14.02
(GYHKLUI YUCIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1 14.02

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1 17.02

88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1 19.02

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 21.02

90 Hpeo6pazouBaHHe TPUTOHOMETPUUECKHUX | 5102
BBIpaXEHUI

01 Hpeo6pa30vBaHHe TPUTOHOMETPUYECKHUX | 24,02
BBIp)KEHU I

9 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX | 26,02
BBIpKEHU I

93 Hpe06pa3ovBaHHe TPUTOHOMETPHUUECKHUX 1 58,02
BBIpKEHU I

94 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN 1 28.02

95 Peienre TpUroHOMETPUYECKUX YPABHEHUM 1 02.03

96 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 04.03

97 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1 06.03




98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 06.03

99 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 09.03

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 11.03
Konrpomnsnas padora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U 13.03
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS

102 nociueaoBarenbHocTel. MeTton 13.03
MaTeMaTUYECKON UHIYKIIUU
MOHOTOHHBIE U OTpaHUYEHHbIE

103 nocjeaoBaTeabHOCTH. VicTopus aHanu3a 16.03
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus 18.03

105 ['eomeTpuyeckas mporpeccust 20.03

106 beckoHeuHO yObIBaroIasi reoMeTpruIecKast 20.03
nporpeccust

107 Cymma 66CKOH€IIHO yOBIBaroLIEH 23.03
TEOMETPUUYECKOH IPOTPECCUU

108 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT. 06.04
Yucno e. Dopmyna cI0XKHBIX IPOLEHTOB

109 JInHENHBIN U SKCIOHEHIIUAIBHBIA POCT. 08.04
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonb30BaHre IPOrpeccuul sl pelieHust 10.04
peasibHBIX 3aJ]1a4 MPUKJIAJHOTO XapaKTepa

11 KonrpomnsHas pabora: 10.04
"[TocnemoBaTeIbHOCTH U TpOrpeccuu’” '

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA 13.04




Touka pa3pbiBa. ACUMITOTHI rpaduKOB

113 3 15.04
byHKIII
CaoiicTBa KIUH HENPEPLIBHBIX HA

114 Pynu Pep 17.04
OTpe3Ke
CaoiicTBa KIUH HENIPEPHIBHBIX HA

115 Pynru Pep 17.04
OTpe3Ke
Metoa nHTEPBAJIOB U1 PELLIEHUS

116 AL WHTEp AP 20.04
HEpPABEHCTB
Metoa nHTEPBAJIOB 1A PELLIEHUS

117 #LWHTEp AP 22.04
HEPaBEHCTB
MeToq HHTEPBAJIOB IJIS PELIEHUS

118 AL MHTEP P 24.04
HEPaBEHCTB
IIpumeneHue cBONCTB HENPEPHLIBHBIX

119 PHMEHE pep 24.04
GbyHKIMH 15 pereHust 3a1a4
IIpumeneHne cBOMCTB HENPEPHLIBHBIX

120 PHMEHE pep 27.04
GyHKIMH 15 pereHust 3a1a4

121 [lepBast u BTOpas Mpou3BOHbIE (PYHKINN 29.04
OmnpeneneHue, reOMETPHUECKUNA CMBICIT

122 PeACIIEHIC P 04.05
MIPOU3BOTHOM
Omnpenenecaue, GU3NUSCKUI CMBICIT

123 penenerne, ¢ 06.05
MIPOU3BOTHOM
VYpaBHeHue kacaTeJabHOU K rpaduk

124 P pauicy 08.05
byHKIIIN
VYpaBHeHue KacaTeabHOU K rpaduk

125 P paduiy 11.05
byHKIUA

126 [Tpou3BoHBIE I€MEHTAPHBIX (PYHKINN 13.05

127 [Tpon3BoIHBIE IEMEHTAPHBIX (PYHKLIUI 15.05




IIpou3BoHast CyMMBI, IIPOU3BEICHHUS,

128 . 1 15.05
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUH
[TpousBoHast CyMMBI, TPOU3BEACHNUS,

129 POMBBOMTAR & POMBBEAET 1 18.05
YaCTHOTO ¥ KOMIIO3ULIUU (PYHKIUI
[TpousBogHast CyMMBI, TPOU3BEACHNUS,

130 POMBBOATI €Y POTEBEACH 1 20.05
YaCTHOTO ¥ KOMIIO3ULIUU (PYHKIUI

131 Kountposnbnas pabora: "[IpousBognas” 1 1 22.05
IToBTOpenne, 0000IIEHNE, CHCTEMATH3ALUS

132 pet e B | 22.05
3HaHuM: "YpaBHEHUA
[ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUs

133 pet n B 1 25.05
3HaHui: "OyHKIUH

134 HroroBast kKoHTpoIbHAs paboTa 1 1 27.05

135 HTorosast KOHTpoJIbHAs paboTa 1 1 27.05
IToBTOpEHKEe, 0000IICHNE, CUCTEMAaTH3AIUS

136 P H B 1 29.05
3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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