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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4ynBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAucIMIUIMH. B  pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KoOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

Y4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTHUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IO3BOJISICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIb30BATH UX IS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMU U JIOTUYECKHU CTPOTUMH KOHCTPYKLMSAMM anreOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JIOKa3bIBaTh
YTBEPKACHUSI C IOMOIIBI0O UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YalOT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIENEeH peallbHbIX CUTyalud, UHTEpPIpPETAaluU IOJy4YEHHBIX
pELIeHMH, 3HAKOMATCSI C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B MpHUpOJE, HAYKE U
UCKYCCTBE, C BBIJAIOIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIFHBIM TOTEHIIMAIOM, KOTOPBIA
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMM (HOPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHHs anredpe M HadajgaM MaTEeMaTHYECKOro aHallu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUs.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHE JHUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Hauana maremaTuueckoro ananuza», «MHokecTBa U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUMA H3Y4arOTCs Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyTr
JIpyra ¥ MOCTENEHHO HACBIAsCh HOBBIMM TeMaMH U paszzaenamu. JlaHHbIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMaTHYeCKUX TUCLUIUIMH, TaKMX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTWYeCKHi aHalu3,
TEOpHsl MHOXKECTB, MareMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCIelI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOU
CUTYyallud, MPUMEHATh 3HAHMS, MOJTY4YE€HHbIE NMPU HM3YYEHUH Y4eOHOro Kypca, AJs pelieHUs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHON MaTeMaTHYeCKOH 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYeCKast — JMHUs  «Yucima W BBIUMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTeHLHBIX YHuCCJI, KOTOPOC 61:1.]10 Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odimiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENNaTh MPUKHUIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAKCHUA, pa6OTaTb C MaTeMaTUu4CCKNUMHU
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBAa HATYpPAJIbHbIX, LCJIbIX, PAallMOHAJIbHBIX WU
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIIEIM(PUUSCKUE 3aa4 U ONEPAILUU: JCIICHHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IENBIX YHCEN, OCOOble CBOMCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I'-IeCKI/Ie Oorcpanru, a TAKKC H3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO Kpyra HCIOJNB3YeMbIX YHCET W 3HAaKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIEN PEAIbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIHSL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a/ad. B pe3ynbraTe oOyuaromuecs OBIAJCBAOT
pPa3IMYHBIMK ~ METOJAMH  PEIICHHS  paIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHBIe YMCHUA HIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIAAHBIX 337a4 U 3a/1a4 Ha HaXO0XKJIEHUE
HarOOJIBIINX U HAUMEHBIINX 3HaUCHUI (yHKIWU. JlaHHas coleprkaTebHasl JIMHUS BKIIIOYACT B
celOs1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJHATH PacuéThl MO Qopmyliam, MpeoOpa3oBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKUX BI)Ipa)I(eHI/If/'I, a TakK»Xxe BI)Ipa)KeHI/If/'I,
COZIepIKAIUX CTereHrn u Jjorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAMYeCcKast TUHUS «DYHKIMU U TpaQuKH» TECHO MEPEIUICTaeTCs C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENEeHHOW, IOKa3aTellbHOM,
JIOTapU(PMHUUECKOW ¥ TPUTOHOMETPUICCKUX (DYHKIIHIA, UX CBOMCTB M TPaQUKOB, UCIIOIb30BaHUEC
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TMPEJAMETOB M PEabHOW JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTUYECKMM AaHAIM30M, TaK M C pEHICHUEM ypaBHEHUM W HepaBeHCTB. [Ipm
3TOM OoJbIIOE BHUMaHuEe yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTb (opmyramu
3aBHCUMOCTH MEXKIY Pa3UYHbIMUA BEIMYHUHAMH, UCCIICIOBATh MOJYYCHHBbIC (DYHKIMH, CTPOUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’IH‘—IHOfI (1)opMe:
aHAJTUTUYECKOHM, Trpaduyeckoii W cioBecCHOW. Ero wu3ydyeHue CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIlUH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacCIIMPUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0YJarOIIMMCS,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpEeHHs ImporeccoB. JlaHHas coziepxarelibHas JIMHUA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTUYECKOTO aHalnh3a CIOCOOCTBYET pa3BUTHIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHO-MeTOANYECKAs JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YEeCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONINI BCE pa3fesibl MaTeMAaTHKU U €€ MPUIIOKEHHUH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIONb30BaTh €ro JUIsl BBIPAKEHHUS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHUIO JIOTMYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJCIHUPOBAHUSA, KOTOpPbIE€  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIB3YeTCs NIl PEIICHUS MPUKIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JlearenbHOCTh MO (POPMHPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCEe U3YUEHUSI BCEX TEM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha n3yudenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOTO aHAIN3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeit 1 MPOLEHTOB I pEIIeHHUs TPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepalyy C JECUCTBUTEIBHBIMU 4YucIaMU. MOAyib NEUCTBUTEIBHOIO YHMCJIA U €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenensb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxossuieit popmbl
3anMCcH JEHCTBUTEIBHBIX YUCEN ISl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEICTaBICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[eciTHIHbIC U HATYpATbHBIC JIOTAPUPMBL.

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

YpaBHeHUs] 1 HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUHIIbHBIE YypaBHEHUS U ypaBHEHUs-CIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. Muorousnensl ¢ riensivu kodddummrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENEHH U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUsS JOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKECHU. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua cUCTEMBl JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHU. Pemenune
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEAETUTEINEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOILNBIO YPaBHEHHMH U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHUN M HEpPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3adad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DOyHKUUH U rPpaduKu

OyHK1us, crnocodbl 3anaHus (QyHkiuu. B3aummHo oOpatHble (yHkimu. Kommosuius
byukuuil. ['padux pynkumn. DnemeHTapHble Ipeodpa3oBanus rpad@ukoB GyHKINH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHcTBa. YETHbie u HeuéTHhle QyHKIMH. [leprognueckue ¢yHkKuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IIEJIBIM IOKa3zateneMm. E€ cBoiicTBa m rpaduk.
CaoiicTBa U rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pPEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIeI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOLIEH FeOMETPHUYECKON MpPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W MX cBoOWcTBAa. TOUYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEpBAJIOB I PEIICHUS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uucna. [lpumeHeHuMe NpPU3HAKOB JEIMMOCTH ULEJIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensinee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJI0, aliropuT™Ma EBKIMIa 7151 penieHuns 3a1a4 B LEJIbIX YHCIIaxX.

KommiekcHple uymcna. AnreOpandeckas W TpPUTOHOMETpUYecKkas (OpMBI  3amucu
KOMIUIEKCHOTO 4Yucia. ApupMETHUECKHE ONepaluu ¢ KOMIUIEKCHBIMH dnciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOTO uHcia. [IpruMeHeHne KOMIUIEKCHBIX YHced [Js pelieHus (GU3HYeCKuX u
F€OMETPUYECKUX 3a1a4.

YpaBHeHHUs M HEpABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C MOMOILIBI TPUTOHOMETPUYECKOMH
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UpPpaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPABHECHHA.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKHW3HM, MHTEPIPETALUs IOJTyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pealbHOW KU3HH.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K HUCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJI OIpENeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii cMbICI UHTErpaia. BeryucieHnue onpeneacéHHoro nHrerpaia
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTerpana JUisi HAXOXKJACHUS IUIOLaJed IJIOCKUMX (uryp u 00BEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0yYarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHUMCKOro OO0IIeCTBa, MPEACTABICHHE O MAaTEeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICHWCTBOBATh C COIHMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas (pu3ndeckas akTUBHOCTD),
(bu3nYeCKoe COBEPILICHCTBOBAHHE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHUE IIECHHOCTH TPYO0JI00Us, HHTEpEC K Pa3INYHbIM cdepam
MpOoECCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
COBEpIaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHdeckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIBbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLeil cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOILEH Cpebl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, MOHMMaHHWE MAaTeMaTH4YeCKOW HaykHu Kak cdepbl
YEJI0BEUYECKOU NEATENIbHOCTH, TANOB €€ Pa3BUTUSA W 3HAYMMOCTH JUISl Pa3BUTHS LUBUJIU3ALINH,



OBJIAAICHUEC A3BIKOM MaTCMAaTHKHU U MaTeMaTH4eCKOM Ky.]'II)TypOI\/'I KakK Cp€aACTBOM IIO3HAHHA MHpPA,
TOTOBHOCTL OCYIICCTBJIATL IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTh HHANBUAYAJIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATBI

Ilo3naBaTe/IbHbIE YHMBepPCAIbHbIE yueOHbIe AeiicTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBJISITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHWH MEXAY MOHATUAMH, (OPMYTUPOBATH ONPEACICHUS  MOHSATHIA,
YCTAaHABJIMBATh CYIIECTBEHHBIH MNpPHU3HAK KIACCU(PUKAIMHM, OCHOBAHHMS JUI OOOOIICHHS H
CpaBHEHMsI, KPUTEPUH ITPOBOIUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MpPeoOpa3oBbIBATh CYKIEHHs: YTBEpIUTENbHbIE U
OTpHIIATENbHBIC, €IUHIUYHBIC, YACTHBIC U 00IIKE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpEYUsi B (hakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpelaraTb KPUTEPUM ISl BBIABJICHUSA
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHIi;

JieNlaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, ICIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJII0UEHNUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTElNbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUH (TpsMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI,

BbIOMpaTh crHoco® pemieHus YydyeOHOM 3adauu (CpaBHHMBATh HECKOJIbKO BAapUAHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASIMM ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eicTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKUIM HHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BOINPOCH], (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHHE;

IPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OO0ObBEKTa, SBJIEHHS, IMPOLECcca, BHIIBICHHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSAMH, TPOLIECCaMH;

CaMOCTOSTENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI M0 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0/IeHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/IbTaTOB, BHIBOJOB U
00001IeHNI;

IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOIECcca, a TAKXKe BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBIISITH EPUIMTH MHPOPMAITUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOIIPOC M JIJIS
pelLIeHHs 3a/1auu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pAa3jIMYHBIX THUIIOB, AaHAJIM3MPOBATH,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHMOPMAIMIO Ppa3IUYHBIX BUAOB U  (opMm
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  WHGPOpPMALMIO, TPEACTaBIATh €€ B pa3iMyHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAEKHOCTh MH(OpPMaMM IO CaMOCTOATENbHO  C(OPMYJINPOBAHHBIM
KPUTEPHSIM.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe TeiiCTBUS

OO0uenne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
oOwIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pelIeHHUs 3a/layd, KOMMEHTHUPOBATh MOJyYCHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAllCJICHHbIE HA MOWCK PELICHHS], COMOCTABISITh CBOU
CYXKICHHS C CY)KJIEHUSIMU JIPYT'MX YYaCTHHUKOB JAMajora, oOHapyXHBaTh paziiuiyve U CXOACTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MNpEACTaBIATL PE3YyJIbTaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBIIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pEelIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIHK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yibTaTa pelieHus: MaTeMaTHUeCcKOH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ylbTaTa LEIM M YCJIOBUSIM, OOBSICHATh MPUYMHBI
JOCTYDKEHUS] WM HEJAOCTHXKEHMsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYaIbHOW pabOTHl Ipu
peleHMH y4eOHBIX 3a/ad, NpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padOT, JOrOBapHBAThCs, OOCYXIaTh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBaTh B IpYyNMHOBBIX (opMax paboThl (0OCyXkaeHHs, OOMEH MHEHUMH, «MO3TOBbIE
HITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaJa B OOLIMIM MPOAYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenuss B 10 kiacce oOyyaroluiics MOMYYHUT CIEAYIOIIHE IpEeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMbl yueOHOro Kypca «Amiredpa M Havajia
MaTEMaTHUYECKOT O aHATIN3a»!

Yuciia ¥ BBIYUCICHUSA:

CcBOOOJIHO ONEPUPOBAThH MOHATUAMU: PALOHAIBHOE YUCII0, OECKOHEYHas! MEepUOIUecKas
IpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAallMOHAIBHBIX M JAECHCTBUTEIbHBIX
YHCEJl, MOLYJIb AEUCTBUTEIBHOTO YUCIIA;



IPUMEHSATH IPOOU U MPOLIEHTHI Ul PELICHHs] IPUKJIAAHBIX 331a4 U3 pa3IMYHbIX OTpaciei
3HAHUH U PEAIbHOM KU3HU;

NPUMEHATh TPUOTIKEHHBIC BBIYUCICHUS, TPABUIA OKPYIJICHHS, NMPHUKHAKY U OLEHKY
pe3ysbTaTa BBIYUCICHUH;

CBOOOJIHO ONEpUpPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alHCH JCUCTBUTEIBHBIX YMCEN JJIS PEIIeHHs MPAaKTUYeCKHX 3a1ad U
NPECTaBICHUS JAHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HAaTYpalbHOI CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PAllMOHAILHBIM I10Ka3aTelIEM;

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

CBOOOJIHO ONEpPUPOBAaTh IMOHATUSAMH: CHHYC, KOCHHYC, TQHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OTIEPHPOBATH MOHATHIMHU: APKCUHYC, apKKOCUHYC M aPKTAHT'€HC YHCIOBOTO apryMEeHTa.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJHO  OHEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPaBHEHUI-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHATHh Pa3IMYHbIE METOJBl PELICHHS PAlUOHAJIBHBIX W JAPOOHO-PAMOHATBHBIX
YpaBHEHHIA, TIPUMEHSTH METO/I MHTEPBAJIOB JIJIsl pEIICHHS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHHM MHOTOYJIEHA, INPUMEHSTh JeJieHMe MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera nis pemenus 3anay;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHWH, MaTpHIIa,
ONpeNieNUTeNb MaTpUllbl 2 X 2 W €ro TreoOMeTpUYEeCKUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenutens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HHs], IPUMEHATh ONpPEIeTUTEN A PelIeHus
CHCTEMBI JIMHEHHBIX YpaBHEHHH, MOJIEIMPOBATh pealbHbIE CHTYallMd C TIOMOIIBIO CHCTEMBI
JWHEWHBIX YpaBHEHHH, WCCIENOBaTh IMOCTPOSHHBIE MOJAETH C TIOMOIIBI0 MATpUll U
olpesienuTeNneil, MHTEPIPETUPOBATh MOJyYEHHbIH pe3ybTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISl TpeoOpa30BaHus BBIPaKEHHIA;

BBITIOJIHATh ~ MTPEOOpa30BaHUSI  YHMCIOBBIX  BBIPDAKEHH, COAEP)KAIIUX  CTETEHH C
palroHaTFHBIM TTOKA3aTeNeM;

UCMOJb30BaTh  CBOMCTBA JIOrapu(MoOB Juid NpeoOpa3oBaHMsl  JIOTapHUPMHUUECKUX
BBIPAKECHMUI;

CBOOOJTHO  OINEPHPOBATH  TOHATHSAMHU:  HWppPAlMOHANBHBIC,  TIOKa3aTeNbHbIE U
JOTapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEHICHUS C IMOMOIIBIO PAaBHOCHIIBHBIX MEPEX00B
WM OCYILECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuueckue (opMmyasl aiasi  IpeoOpa3oBaHuUs
TPUTOHOMETPHUYECKUX BBIPKEHHIA,

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPHUMEHSTH
HEo0Xo1uMble (OPMYIIBI JUTS PEILICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIUPOBaTh pEAJbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTABIATH BBIPAKECHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/ladyd, WCCICI0BATh TIOCTPOCHHBIE MOJEITH C
UCTIOJI30BaHUEM armapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHMSA, CHOCOOBI 3aJaHus (YHKLIUHU, B3aUMHO
obpatHble (QyHKIUU, KOoMMO3unus (GyHKIuH, rpaduk (QYyHKIIUH, BBITIOJHATH SJIEMEHTApPHBIC
npeoOpa3zoBanusi rpaduKoB PYHKITUH;



CBOOOJHO ONEpPUPOBATh MOHATUAMHU: OOJIACTH ONPENENCHHs] M MHOXKECTBO 3HA4YEHUH
byHKUIMYU, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKLMH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl M MUHUMYMBI (YHKIUH,
HauOoJIbllIee M HAaUMEHblIIee 3HaUeHNnEe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM MU LEJIBIM
nokasaresneM, rpauK CTENEeHHOW (YHKIIMH C HATYypaJIbHBIM U IEJIBIM IOKa3areneM, rpaduk
KOpHs N-0M CTeNeH! Kak (pyHKIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM II0Ka3aTeNIEM;

ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX TPa(PUKOB;

CBOOOJTHO OMEpPHPOBATH MOHATUSMH: IOKa3aTellbHAs M JorapupmMuueckass GyHKIHUU, UX
CBOMCTBA U rpadMKH, UCIIOIL30BaTh UX I'padUKy JUIsl pELLICHHs YPaBHEHMIA;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: TPUTOHOMETPHUECKAs OKPYKHOCTb, OINpe/eeHue
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apIyMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA A7 MCCIEAOBAHMS IPOIECCOB M 3aBUCUMOCTEH TpHU
peLIeHUH 3aJad U3 JPYruxX y4yeOHbIX HPEIMETOB M peabHOW KM3HM, BbIpakaThb (OpMYJIaMu
3aBUCUMOCTH MEXJly BETUUYNHAMM;

Hauyana maTeMaTH4eCcKoOro aHajm3a:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apUPMEeTHYecKas U TeOMETpHUYecKas Mporpeccus,
0ecKOHEUHO yObIBarOLasi FreOMETPUYECKasi POrPeccHsl, IUHEHHBIN U 3KCIIOHEHLIMAIbHBIA POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH JUISl PELIEHMSI pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpPUpPOBaTH MOHATHUSMHU:  IIOCJIENOBATEIbHOCTh, CIOCOOBI  3a/laHus
MOCJIEeI0BAaTEIbHOCTEN, MOHOTOHHbBIE U OTpaHUYEHHBIE I1OCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEPHIBHBIC (YHKIIMH, TOYKH pa3pbiBa rpaduka
(GYHKIIMH, aCHMIITOTHI rpaduka QyHKINY;

CBOOOJTHO OINEpHpOBaTh MOHATHEM: (YHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peIIeHHs 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATUSAMU: TI€pBasi U BTOpask NPOU3BOJHBIE (DYHKIINH,
KacaTesbHasl K rpa@uKky QpyHKINU;

BBIYUCIIATh TMPOU3BOJHBIE CYMMBbI, IPOU3BEICHMS, YaCTHOIO M KOMITO3UIMU JBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHII;

UCIIOJIb30BaTh T€OMETPUUYECKUI 1 PU3NUECKHUI CMBICI TPOU3BOIHON IS pellIeHus 3a/au.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMK HaJl MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Juis ONHUCAHUs peabHBIX MPOLECCOB
U SIBIICHUH, IPY PEIICHUH 3a/1a4 U3 JPYTruX y4eOHBIX MPEMETOB;

CBOOOZHO OMNEpUpPOBATh MOHSATUSIMU: OIpeAeNieHue, Teopema, ypaBHEHUe-CIIEJCTBUE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKa3aTeJbCTBO, pPABHOCHIbHBIE YpaBHEHUS U
HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOyyaroluiicss MOMYYHUT CIEAYIOIIHE IpeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMbl yueOHOro Kypca «Amiredpa M Havajia
MaTeMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BBIYUCICHUSA:

CBOOOJHO OINEpUPOBaTH MMOHATUSAMH: HATypajdbHOE U LEJI0€ YHCIO, MHOXECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BaTh NMPU3HAKKU JenuMocTh 1enbix yucen, HOQ u HOK
HaTypaJlbHbIX YHCEI I PELICHUs 3aa4, IPUMEHATh anroput™ EBkinia;



cBOOOJIHO ONEpUPOBaTh MOHATUEM OCTaTKa M0 MOJIYJIIO, 3alIUChIBATh HATYPAJIbHbIE YKCIIA
B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEPUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
Yuces, NMPeICTaBIIATh KOMIUIEKCHbIE YHCiIa B alreOpandeckoil ¥ TpUrOHOMETpUYecKol (opme,
BBINOJIHATH apU(PMETUYECKHUE ONIEPALUU C HUMH U N300paXkaTh HA KOOPJMHATHON INIOCKOCTH.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HMPpPALUOHANbHbBIC,  IOKa3aTelbHbIE U
JorapupMUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOIIBIO PAaBHOCHIIBHBIX I1€PEXO0/IOB;

OCYILECTBIISATh OTOOP KOPHEH MpH pEeIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HEo0XouMbIe (OPMYIIBI TS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPABHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHABHBIX, HMPPAUOHANBHBIX, IIOKA3aTeNbHBIX W JIOrapU(PMHUYECKUX YpaBHEHHHA H
HEPABEHCTB;

pewmiath palMoOHalbHble, HPPALMOHAJIbHBIC, IOKa3aTelbHbIE, Jorapu@MuUiyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U TIapaMeTphl;

IPUMEHSTH TpapUuecKre METObI sl PELLICHUS] YPaBHEHUN U HEPABEHCTB, a TAKXKe 3a/1ay
C ImapaMeTpaMu;

MOJICJIUPOBaTh pEAJbHbIE CUTyallUM Ha s3bIKE aiureOpbl, COCTABIATH BBIPAKECHHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/ayd, HCCIEN0BaThb I[OCTPOEHHBIE
MOJIENIN C MCIIOJIB30BAHMEM allliapaTa ajareOpbl, HHTEPIPETHPOBATH MOIYUYECHHBIN pe3yIbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMMOZULUUHU (PYHKIHI C MOMOIIBbIO 3JIEMEHTApHOTO HCCIEIOBaHUS U
CBOWCTB KOMITO3UIIMH JABYX (DYHKIIHIA;

CTPOUTh TIeOMETpUYecKHe oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATHh QYHKIMU 11 MOJECTUPOBAHMS U MCCIEOBaHUS PEeaTbHbBIX IPOLIECCOB.

Hauyana maTeMaTH4eckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO Ul HCCIEAOBaHMS (QYHKIUM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HAaUMEHbIlIee 3HauUeHHs (PYHKIIMHY HEePEepbIBHON Ha OTPE3KE;

HCIIOJIb30BaTh MPOU3BOIHYIO JUISI HAXOXKACHUSI HAWIYYIIEro pelleHHs] B MPUKIATHBIX, B
TOM YHCJIE€ COLUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJs OINpeAeNieHUs CKOPOCTH M YCKOpPEHUs
npoiiecca, 3alaHHOro GopMyIIoil Uil rpaduKkom;

CBOOOJTHO ONIEpUPOBATh MOHATUAMU: IEPBOOOPA3Has, ONpeeIEHHBINA HHTErpall, HAaXOAUTh
NepBOOOpa3HbIe 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH HHTErpayn mo ¢opmyine HproToHa-
JleliOnuma;

HaXOJUTh IJIOUIAIU MIIOCKUX (PUTYp U OOBEMBI T C TOMOIIBIO HHTErpaa;

MMETh NPEJCTABICHUE O MAaTeMAaTHUYECKOM MOJEIMPOBAHMM HA INPUMEPE COCTABIICHUS
nudepeHIaTbHBIX YPaBHCHUH;

pelaTh NPUKIAJAHbIE 33Ja4l, B TOM YHCJIE COLMAIBbHO-3KOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeACTBAMU MaTEMaTUYECKOIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaburie  Ilpaxtirieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
9 Oynkuuu U rpadpuku. CreneHHas QyHKIMS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
5 TpuroHomeTpuueckue BoIpaXeHus U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/m MPOrpaMMblI Bcero Kontpoaensie — IpaxTiieckue o0pa3oBaTe/ibHbIEe
padoThI padoThI
pecypchbl
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
) KomrmnekcHeie yncna 10 1
6 HarypanbHble u niensle yucna 10
CucTeMBbl paroHATBHBIX, HPPAMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




