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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 €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIoTHYecKoe M abCTPaKTHOE MBIIIICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAucIMIUIMH. B  pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKH, KoTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

Y4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHAMU (U3MKM, XHMMHH, OUOJOTHM, ITOHMMAHHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS SKOHOMMKHM M OOILECTBEHHOM JXKM3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIb30BATH UX IS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSAMH ajareOpbl U MaTeMaTHYECKOro aHalu3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JIOKa3bIBaTh
YTBEPKACHUSI C IOMOIIBI0O UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTUYECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YalOT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYECKUX MOJIENEeH peallbHbIX CUTyalud, WHTEPIPETALUU IOJYYEHHBIX
pELIeHUH, 3HAKOMATCS C IpUMepaMy MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE, HayKe U
UCKYCCTBE, C BBIJAIOIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIFHBIM TOTEHIIMAIOM, KOTOPBIA
peanusyercss Kak depe3 ydeOHBIM Marepuall, cCocoOCTBYOLUN (OPMUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredpe M HayajgaM MaTEeMaTHUECKOIO aHajau3a 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», «Havana MaTemaTrueckoro aHanuszay, «MHoOXecTBa U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUMA H3Y4arOTCS Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyTr
JIpyra ¥ TOCTENEHHO HAaChIIIAsCh HOBBIMH TeMaMu M paszjaenamu. JlaHHbIA ydeOHBI Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMaTHYeCKUX TUCLUIUIMH, TaKMX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTWYeCKHi aHalu3,
TEOpHsl MHOXECTB, MaremMaTrhyeckas Jjoruka u jpyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCIelI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOU
CUTYalluM, MPUMEHATh 3HAHMs, MOJIYYEeHHBbIE NMPU HM3YYEHHU Y4eOHOro Kypca, IS pelIeHHS
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYeCKOM 3adau, a 3aTeM HHTEPIPETUPOBATH
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 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero 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 BBIYUCIICHUSA, OICHUBATH YHUCJIOBLIC BBIPAXKCHUA, pa6OTaTb C MatTeMaTn4YCcCKNUMHU
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBAa HATYpPAJIbHbIX, LCJIbIX, PAallMOHAJIbHBIX WU
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €My CIICIIU(PHUSCKUE 3aaul M ONEpalluu: JACJICHUE
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 CTCIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  4YHcel.  briaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO KpPyra HCIOJNB3YeMBIX YHCEl W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IIOCTPOCHUH MOJIEIEN pEeaJIbHOIO MUpPaA, IIHPOKO
UCTIOJIB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEyCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1adu. B pe3ysibpraTe 0Oydaroluecsi OBJIaAeBalOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHBIe YMCHUA HIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GyHKIMI ¢ TOMOIIbIO TPOU3BOJHOMN, IPU PELIEHUH NPUKJIAJHBIX 3a/1a4 U 33a]]a4 Ha HaXOXKCHHE
HarOOJIBIINX U HAUMEHBIINX 3HaUCHUI (yHKIWU. JlaHHas coleprkaTebHasl JIMHUS BKIIIOYACT B
celOs1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJHATH PacuéThl MO Qopmyliam, MpeoOpa3oBaHUs
PaluOHAJIbHBIX, UPPANUOHAJIBHBIX U TPUTOHOMCTPUUCCKHUX BI)Ipa)KeHI/If/'I, a TakK»Xe BI)Ipa)KeHI/If/'I,
COZIepIKAIUX CTereHrn u Jjorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
o0y4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHUBHBIX PACCyXICHHH, paOOThl ¢ CHMBOJBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAMYecKast TUHUS «DYHKIMU U TpauKH» TECHO MEPEIUIeTaeTCs C
JpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIEe  3a1aéT
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENEeHHOW, IOKa3aTellbHOM,
JIOTapUPMHUUECKOW ¥ TPUTOHOMETPUUYCCKUX (DYHKIUH, MX CBOMCTB M TpadMKOB, UCIIOIE30BaHUE
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 (QOPMUPOBAHHUIO YMEHHUS BbIpaxaTb (QopMylaMu
3aBHCUMOCTH MEXKIY Pa3UYHbIMUA BEIMYMHAMH, UCCIICOBATh MOJYYCHHBbIC (DYHKIMH, CTPOHUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’IH‘—IHOﬁ (bopMe:
aQHAJTMTUYECKOM, Trpaduyeckoii W ClIOBeCHOHM. Ero wu3ydeHme CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIlUH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 3a/1a4, TOCTYIHBIX 00ydJarommumcs,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHsI mpoueccoB. JlaHHas cojaepkaTelibHas JIMHUA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTEeMaTHMUECKOIO aHajiu3a CIOCOOCTBYET pPAa3BUTHUIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTHUSI MaTEMaTUKU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHO-MeTOANYECKAs JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YEeCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MPEACTABJICHHS TPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEMaTUKU W TpeJiaraloT Haubosiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKH M HCIOJb30BAaTh €ro JUJIsi BBIPAXKEHUS] CBOMX MbICie. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTAMU MaTEMaTUYECKOW JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO
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 ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aJaHus BIUIETEHbI B KaXXAbI W3 Pa3liejOB NPOTrpamMMBbl,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIB3YeTCs NIl PEIICHUS MPUKIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOIOIaTEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BaTh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh MpoOiemy. JledareapbHOCTh MO (HOPMHUPOBAHHIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCEe U3YUEHUSI BCEX TEM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha u3yudenue yuebHOrO Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHaIn3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciaa v BBIYUCTCHUA

Panmonanbhbele uncina. OOBIKHOBEHHBIE W JECATUYHBIE JPOOM, IPOLEHTHI, OECKOHEUHbIE
nepuoaudeckue apobu. IlpumeHenue npoOGeil W MPOLEHTOB AJI pEIICHUs NPUKIATHBIX 3a]ad M3
Pa3IMYHBIX OTPACIEN 3HAHUW U PEaJbHOW KU3HU.

JleiicTBUTENbHBIC 4YHCNA. PamnuoHanbHBIE W HPpANMOHAIBHBIE YuCia. ApudmeTHueckue
olnepaluy C JACUCTBUTEIbHBIMU 4YHCIaMU. Monysb IEHCTBUTEIBHOIO 4YHUCIA U €ro CBOWCTBA.
[TpuGnnxKEHHBIE BEIUUCIICHUS, IPABUIIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ 1ensiM mokaszareneM. buHom HeioTona. Mcmonp3oBanue mnoaxoasmiei (Gopmer
3aIUCH AEUCTBUTENBHBIX YHCEI Ul PELICHUS IPAKTUYECKUX 3a1a4 U IIPEACTABIICHUS TaHHbIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTRA.

Crenenp ¢ panuoOHaJIbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JCHCTBUTEIbHBIM
[I0Ka3aTeleM.

Jlorapudwm gucna. CBoiicTBa norapudma. JlecITUIHbIC U HATYpAIbHBIE JIOTAPU(PMBI.

CuHyC, KOCHHYC, TaHI'€HC, KOTaHI'€HC 4YMCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC U
apKTaHI€HC YMCIOBOIO apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxmectBa ®  TOXIECCTBEHHBIE TpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb  YpaBHEHHS.
PaBHOCHIIBHBIE YpaBHEHMSI U ypaBHEHUsA-CIeACTBUA. HepaBeHCTBO, pellieHre HEPaBEHCTBA.

OCHOBHBIE METOJIbl PELICHMs LENbIX M JAPOOHO-pALlMOHATBHBIX YpPaBHEHHUH M HEPaBEHCTB.
MHorowieHsl OT OAHOM MEpeMEHHOW. JlelieHne MHOro4wieHa Ha MHOIOWIEH C OcTaTKoM. Teopema
besy. MHorouieHs! ¢ 1ieiasiMu koddduiuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAILIMX CTEIEHU U KOPHHU.

WppanumonansHeie ypaBHeHUsA. OCHOBHbBIE METOABI PELIECHHS UPPALIMOHAIBHBIX YPABHEHUN.

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BEIpaXESHHUN, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckne ypaBHeHusi. OCHOBHbIE METO/IbI PELIEHUS] TIOTapUPMUUECKUX ypaBHEHUI.

OcHoBHBIE  TpUroHomerpuueckue  ¢opmyiasl. [IpeoOpazoBaHue  TPUTOHOMETPUUECKUX
BBIpaXEHU. PelieHne TpuroHoMeTpuuecKUX ypaBHEHU.

Pemenne cucreM JIMHEHHBIX ypaBHEHHMH. Marpuna CUCTEMBbl JIMHEWHBIX YpPaBHEHHM.
Omnpenenurens MaTpULbl 2X2, €ro T€OMETPUYECKUIM CMBICIT M CBOMCTBA, BHIYMCIEHUE €r0 3Hau€HUs,
IIPUMEHEHHUE ONPEIEINUTENS I PEIICHUs CUCTEMBl JIMHEHHBIX ypaBHEHUH. PelleHne NpuKiIamHbIX
3a/1a4 ¢ MOMOILBIO CUCTEMBI JIMHEHHBIX ypaBHEHUN. McciaenoBanye NoCcTpOCHHOM MOIEIH ¢ ITIOMOILBIO
MaTpHI ¥ ONPEIECIIUTEICH.

[TocTpoeHne MaTeMaTH4ECKUX MOJENIEH peaJbHOM CUTyallMd C IIOMOIUBK) YPAaBHEHUU H
HepaBeHCTB. [IpuMeHeHne ypaBHEHMI U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1ad U 3a7ad U3
pa3nuYHbIX 001acTe HAYKNU U pealbHOM KHU3HH.

DyHKkuUH U rpaguKu

OyHKuMs, crnocoObl 3ananus GyHkuuu. B3anmuo ob6patubeie Gpynkunu. Kommnosunus GyHKINH.
I'padux GpyHkmu. DnemMeHTapHble mpeoOpa3oBaHus rpagukoB GyHKIIHA.

OO6nacte ompeneneHuss U MHOXeCTBO 3HadeHMH ¢yHkuuu. Hymn ¢yaxmum. Ilpomexytku
3HAaKOMOCTOsAHCTBA. Y&THhle W Heu€rHble ¢yHKuuu. llepuonnueckue ¢yukuuu. IlpomexyTku
MOHOTOHHOCTH (YHKIMH. MakcuMymMbl W MUHUMYMbl (QyHkuuu. HaumbGombiiee u HaumeHbllee
3Ha4YeHUs1 QYHKIHUU Ha IPOMEKYTKE.

JIuneiiHast, KBagpaTU4HAs M JpOoOHO-TMHEHHass (QyHKIMH. DJIeMeHTapHOe HCCIel0OBaHuEe U
MMOCTPOEHUE UX TPa(UKOB.



Crenennas QyHKIHS ¢ HATYpaJIbHBIM U IIEJIBIM MOKa3areneM. E€ cBolicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHS N-0if cTeneHn Kak (yHKIHUN 0OpaTHON CTETIEHH C HAaTYpaJIbHbBIM ITOKa3aTeNeM.

[lokazarenbHast W Jyorapudmuyeckas (yHKIMH, MX CBOMCTBa M rpaduku. Mcmomb3oBanue
rpadukoB (PYHKIMI I peIICHHs] YpaBHEHUM.

Tpuronomerpuyeckasi OKpYXKHOCTb, OIpe/eJeHHe TPUTOHOMETPHUUECKUX (YHKIUN YHUCIOBOTO
apryMeHTa.

@OyHKIIMOHAIBHBIE 3aBUCHMOCTH B pPEaJbHBIX Ipoleccax M sBieHUsX. ['paduku peasbHBIX
3aBUCUMOCTEH.

Hayana maTeMaTH4ecKoro aHajimsa

ITocnegoBarenpHOCTH, CIOCOOBI 3aJaHMS IIOCIIENOBATENIbHOCTEH. MeTon MareMaTHYeCKON
UHAYKIMU. MOHOTOHHBIE M OIPaHUYEHHBIE I10CJIENOBATENbHOCTU. VCTOpUS BO3HUKHOBEHHUS
MaTEMaTHYECKOI0 aHalln3a KaK aHalln3a OECKOHEYHO MaJbIX.

ApudmeTrnueckas U reoMeTpuyecKas mporpeccuu. beckoHeuHo yObIBaroIlas reoMeTpuyecKas
mporpeccusi. Cymma OeCKOHEYHO YyOBIBalOlel TeoMeTpHUYecKod mporpeccuu. JIMHEWHBIH U
SKCIIOHEHIMAIIBHBIN pocT. Uucno e. @opmyiia Ci10KHBIX NPOLEHTOB. Vcnob30Banue nporpeccuu uis
pelIeHus peasibHbIX 3a7a4 MPUKIIaJHOTO XapaKTepa.

HenpepriBable QpyHKIIMM ¥ UX CBOMcTBAa. TOYKH pa3pbiBa. ACUMOTOTHI TpadUKOB (YHKIIHIA.
CpoiicTBa (yHKIMH HENPEpPHIBHBIX Ha OTpe3ke. MeTox HWHTEPBAJIOB JUIsl PEIICHHs HEPABEHCTB.
[IpumeHeHne CBOMCTB HENMPEPHIBHBIX (QYHKIUH JUIsl pelIeHus 3a/1a4.

IlepBas u BrOpas npou3BoaHble (QyHKIUH. OmpenesneHue, reoMeTpudeckuii U usnyeckuii
CMBICJI IPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K rpaduKy QyHKIUH.

[IpousBonHbie 3nemMeHTapHBIX (yHKUIUN. [Ipom3BogHasi CyMMbl, IpPOU3BEIEHUS, YaCTHOTO M
KOMIIO3ULIUHU (PYHKITHH.

MHoxecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXECTBAMH M HX cBoMcTBa. Jluarpammsl Oiepa—BeHnHa.
[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOT'O anmnapara JJisg OMMCAHUs pealbHbIX MPOLECCOB U SBJICHUH,
IIPU PELICHUN 33]a4 U3 IPYTUX y4eOHbIX PEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE, J10KA3aTEIbCTBO,
PaBHOCHUJIBHBIE YPABHEHHS.

11 KJIACC

Yncna v BoIYMCTEHHS

Harypanbnbie u nienbie uncia. [I[pumeHeHre MprU3HAaKOB IETUMOCTH IENbIX YHCEel, HanOOoIbIINN
obmmit nenurens (ganee — HOJl) m naumenbiee obmiee kpatHoe (nanee — HOK), ocratkoB mo
MOJTYJIIO, ajropuTMa EBKIHIa 1S pereHust 3a/1a4 B TeITbIX YUCIIaX.

KommiekcHbie uncia. Anredpandeckasi 1 TPUTOHOMETpHUYECKask (POPMBI 3aIiCH KOMIUIEKCHOTO
yrcna. ApudmMeTndeckue onepanuu ¢ KOMIUIEKCHBIMU ynciamMu. M300paskeHne KOMIUIEKCHBIX YHUCel
Ha KoopauHaTHOW minockoctu. @opmyna MyaBpa. KopHu N-oii cTeneHd U3 KOMIUIEKCHOTO YHCIA.
[TpuMeHEeHHEe KOMIUICKCHBIX YHCEN JUTSl pEIICHUS (PU3UYECKUX ¥ TE€OMETPUICCKHX 3aJ1ad.

YpaBHeHHsI M HEPABEHCTBA

Cucrema M COBOKYIIHOCTh YpPaBHEHHH M HEpaBEHCTB. PaBHOCWIIbHBIE CHCTEMbI U CHUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEH TPHUTOHOMETPUUYECKHX YpPaBHEHUH C TIOMOIIBIO TPUTOHOMETPHUECKOM
OKPYXHOCTH. PellieHne TpuroHoMeTpUIeCKiX HEPaBEHCTB.

OcCHOBHBIE METOBI PELICHUS TTOKA3aTENbHBIX U JIOTApU(PMUIECKIX HEPABEHCTB.

OcHOBHBIE METOBI PEUICHUS UPPAIIOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEMICHUS CHCTEM W COBOKYITHOCTSH pPAIlMOHAIBHBIX, WUpPPAIMOHATBHBIX,
MTOKAa3aTeIbHBIX U JOTapU(PMHUSCKAX YPABHCHHM.



VYpaBHEHHUsI, HEpAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpuMeHeHHe ypaBHEHHI, CUCTEM U HEPAaBEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a/1ad U 3a7a4 U3
pa3NUYHBIX 00J1aCTe HAYKU U peallbHOM KHU3HH, MHTEPIPETALUS TOTYYEHHBIX Pe3yJIbTaToB.

DOYyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKuuid. ['eomerpuyeckue o0pa3bl ypaBHEHHUH W HEPAaBEHCTB Ha
KOOPAWHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPpaUKH.

I'padmueckue Meronpl pelieHus ypaBHEHU W HepaBeHCTB. ['paduueckue MeToAbl peuieHUs
3a/1a4 ¢ mapaMeTpaMH.

Hcnons3oBanue rpadukoB QYHKIUN AJI UCCICTOBAHMSI MPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIC
BO3HUKAIOT MPH PEIICHUH 33]]a4 U3 APYTUX YUEOHBIX MMPEIMETOB U peaibHON JKU3HU.

Hayana maTeMaTH4ecKoro aHajimsa

[IpumeneHne NPOU3BOAHONW K HCCIENOBAaHUIO (YHKIUNH HAa MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenne HanOoIbIIIero 1 HAMMEHBIIETO 3HAYCHU HEMPEPHIBHON (DYHKITUU HA OTPE3KeE.

IIpuMeHeHHe NPOU3BOAHON U1 HAXOXKICHUS HAWIYYIIEro PeleHUs B NPUKIALHBIX 3a/adax,
VIS OTPEICJICEHUs CKOPOCTH U YCKOPEHUS Ipolecca, 3aJaHHOro GopMysIon Wil rpaQuKoM.

[lepBooOpaszHas, OCHOBHOE CBOMCTBO mepBooOpa3HbiXx. IlepBooOpa3Hble 3lIeMEHTapHBIX
¢bynkuuii. [IpaBuia HaX0XKIEHUS TTIEPBOOOPA3HBIX.

NHterpan. I'eomeTpudeckuii CMbICI MHTErpajna. BeluucieHue Onpenesi€HHOro MHTErpaja Io
dbopmyne Hetotona-Jleitbuuua.

[Ipumenenune wuHTErpana [Uisi HaXOXKACHUSA IUIOMAAe Iuiockux ¢uryp u  00BEMOB
F€OMETPUYECKUX TEJI.

[Ipumepsr pemenuit auddepeHaTbHBIX YpaBHEHUH. MaremMatndeckoe MOJeNupOBaHKE
peaNIbHBIX MPOLIECCOB ¢ MOMONIBbIO AU(PPEPEeHIINATHHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA YVYHEBHOI'O KYPCA «AJI'EGPA 11 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJIHEIO
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTH TPAKIAHCKON MO3UIUU 00YUYAIOMIETOCsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIECTBa, MPEJACTaBICHUE O MATEMaTHYECKHUX OCHOBaxX (YHKIIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP TPaKJaHCKOro oOImiecTBa (BHIOOPHI, OIPOCH U JPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMATHHBIMA WHCTUTYTAMH B COOTBETCTBHUU C WX (DYHKIUSIMH U
Ha3HA4YCHHEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPAKIAHCKOW HMJICHTUYHOCTH, YBOXCHHUS K MPOILIOMY U
HACTOSIIEMY POCCUUWCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTH)KEHUSM POCCHUCKHUX
MAaTEMaTUKOB M POCCUUCKOM MAaTEMATUYECKOW IIKOJIbI, UCIOJb30BAHUE ATUX JOCTHKEHUW B JAPYTUX
HayKax, TEXHOJIOTHUAX, cepax SKOHOMUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH DPOCCHICKOro Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS, ’TUYECKOTO TMOBEJICHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAyKU U
JeSTeNbHOCThIO YUYEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIero;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYAs ICTETHKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, PCEHICHWH, pPACCYKICHHH, BOCIPUUMYHBOCTh K MAaTEMaTHYCCKHUM acIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHUMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSATH MaTeMaTHYeCKHe 3HAHUS B MHTEpecax 3J0pPOBOTO U
Oe3omacHoro oOpa3a *KM3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3J0POBBIO (3I0pPOBOC IHTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTHAbIXA, peryisipHas (u3nueckas aKTHUBHOCTH), (pHU3HUECKOe
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHOMN JESTENBHOCTHIO;

6) Tpya0BOro BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAYy, OCO3HAaHHWE IIEHHOCTH TPYIOJIOOMS, MHTEPEC K pPa3IU4HBIM chepam
MpoeCCHOHAIBHON JIEATEIbHOCTH, CBSI3AHHBIM C MAaTEMAaTUKOM M €€ NPUIIOKCHHUSIMHU, YMEHHE
COBEpIIaTh OCO3HAHHBINM BBHIOOP Oymyiiell mpodeccuu U peann30BBIBATH COOCTBEHHBIE JKU3HEHHBIE
IJIaHBI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHMIO M CaMOOOPAa30BaHHMIO Ha
MPOTSDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEHICHWU MPAKTHUYECKUX 3a7a4
MaTeMaTU4eCKOW HalpaBJIECHHOCTH;

7) 3K0JIOTMYECKOTr0 BOCTINTAHUSA:

cOPMUPOBAHHOCTh ~ DKOJOTUYECKOW  KYIbTYpPHl, TOHHMMAaHHWE  BIHUSHUSA  COIMAIBHO-
SKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHOMN U COIMATIBLHOM Cpeibl, 0CO3HAHUE TI100aTBbHOTO
XapakTepa SKOJOTUYECKUX MPOOJIeM, OpHUEHTalUs Ha MPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWHM I
pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOIIEH Cpe/ibl, IIIaHUPOBAHUE MOCTYIIKOB M OLIEHKH X BO3MOYKHBIX
MOCJIE/ICTBUH J1JIs1 OKPY>KAOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKW W OOIIECTBEHHOM MPaKTUKH, MOHMMAaHHE MAaTEeMAaTHYECKON HayKh Kak cepbl 4eTOoBeueCKOn
NEeSATEIbHOCTH, TANOB €€ Pa3BUTUS M 3HAUYMMOCTH JUISl PA3BUTHUSl LIMBUIM3ALMU, OBIAJCHUE S3BIKOM
MaTeMaTUKd ¥ MaTEeMaTHYECKONW KYJIbTYpOW KakK CpEICTBOM TIO3HAHUS MHPaA, TOTOBHOCTH
OCYIIECTBJISITh TPOCKTHYIO M UCCIIEIOBATEILCKYIO IEATEIbHOCTh WHANBUYyalIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jlornueckue AeicCTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, MOHSATHIH,
OTHONIICHUHA MEXIYy TIOHATUSAMHU, (OPMYIUPOBATH OMNPEICIICHUs TMOHITHH, YCTaHABIMBATH
CYIISCTBCHHBIH MpPH3HAK KIACCU(PUKAINU, OCHOBAaHUS i OOOOIICHUS WM CpPaBHEHUS, KPUTCPUU
MIPOBOAMMOI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYIUPOBATH M MNPEOOPa30BBIBATH CYXKACHUS: YTBEpAUTENbHbIE U
OTpHUIaTeNIbHBIC, SIMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISBJISITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U MTPOTUBOPEUHS B (aKTaxX, TaHHBIX,
HAONIOJICHUSAX U YTBEPXKACHUAX, MpeajiaraTb KPUTEPUU JJIsi BBISIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JenaTh BBIBOJIBI C  KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CaMOCTOSTEIBHO JOKa3aTelIbCTBA MAaTEMAaTHYECKUX YTBEP)KIEHUH (MpsSMbIE U OT
MIPOTUBHOTO0), BBICTpaNBaTh apryMEHTAIIUIO0, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC CYXKICHHSI M BBIBOJIBI;

BBEIOMpaTh Croco0 pemieHus: y4eOHOUM 3ajauu (CpaBHHUBATh HECKOJIBKO BapHAHTOB DPEIICHUS,
BbIOMpaTh HanboJIee MOAXOISAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue J1elcTBUSA:

HCIIOJIb30BaTh BOMPOCHl KaK HCCIICIOBATCIILCKH WHCTPYMEHT IIO3HAHUSA, (OPMYIUPOBATH
BONIPOCHL, (UKCHUPYIOIIME TPOTHBOpPEUYHE, NPOOJIEMy, YCTaHABIMBATh HWCKOMOE U JIaHHOE,
(dbopMHUPOBATH TUIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINI0, MHEHHUE;

MIPOBOAMUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHHUE IO YCTAHOBIICHUIO
O0COOCHHOCTEH MaTEeMaTHYeCKOTO OOBEKTa, SIBJICHHS, MPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIICCCAMH;

CaMOCTOATENbHO (OpMYIUPOBaTh OOOOIIEHHS W BBIBOABI 1O pe3yibTaTaM TMPOBEIEHHOTO
HaOIIO/IEHNUsI, WCCIEIOBaHMs, OILIEHWBATh JIOCTOBEPHOCTh IOJYYEHHBIX pEe3ylbTaTOB, BHIBOJIOB U
0000I1IeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUTATH MPEIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBISBJIATH JAePUIUTHI WHGOpPMAIMHU, JAAHHBIX, HEOOXOMUMBIX IS OTBETAa Ha BOMPOC M s
perieHus 3a1a4u;

BBIOMpaTh ~ WMHGOPMAIMI0O W3  UCTOYHHMKOB  PA3IMYHBIX  THUIOB,  aHAJIW3UPOBATH,
CUCTeMAaTHU3HPOBATh U HHTEPIPETUPOBATH MHPOPMAIIUIO PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;

CTPYKTYypUpPOBaTh HMH(OpPMALINIO, MPEACTABIATh €€ B PA3NUUYHBIX (opMax, WILTFOCTPUPOBATH
rpaduyecku;

OIICHUBAThH HAJEKHOCTh MHPOPMAIIMH TT0 CAMOCTOATEIBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIEe yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Oo01enue:
BOCHpI/IHI/IMaTI) 158 q)OpMy.]'II/IpOBaTB CY)K)ICHI/IH B COOTBCTCTBUHU C yC.]'IOBI/IHMI/I U OeisiMu O6III€HI/I${,
SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U NMUCHBMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUS 110 X0y PEUIEeHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYEHHBIH pe3yibTaT;
B X0/€ OOCYXIEHHsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOWl TeMbl, MPOOJIEMBI,
pemaeMoi/'I 3aaa4M, BBICKA3bIBATh HWJACH, HALCJICHHBIC Ha IIOHUCK pemeHI/m, COIIOCTABJIAITH CBOU



CYXKJCHHUSI C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JHaiiora, OOHApYKHUBATh pazIM4M€ H CXOACTBO
MO3UILINH, B KOPPEKTHOU opme HopMyTHUpoBaTh pa3HOIIACHS, CBOU BO3PAKECHHUS;

MPEACTABIATh PE3YNbTaTbl PEHICHUS 3a/layd, OHKCIEPUMEHTa, HCCIEIOBaHUs, IPOECKTA,
CaMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIUIEHUS C y4€TOM 3ajad MpPe3eHTallud U 0coOeHHOCTen
ayTUTOPHUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA

Camoopranuszaums:

COCTAaBJSITh IUTAH, aJTOPUTM pPEIICHUS 3aJayd, BBIOMpPATh CIOCO0 pelieHUus ¢ Y4ETOM
MMEIOIINXCS PECypcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHUPOBATh
BapHUaHTHI PEHICHUH C y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

BJIQJICTh HABBIKAMH ITO3HABATEIBPHOW pe(dICKCHMM KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBHA U
MBICITUTENIBHBIX TIPOIECCOB, MX PE3YJIbTAaTOB, BIAJETh CIIOCOOAMH CaMONPOBEPKH, CaMOKOHTPOIIS
rpoiiecca U pe3yibTaTa peleHrus MaTeMaTHIYeCKOM 3a1a4u;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPH PEIICHHH 3aJ1a4d, BHOCHUTH
KOPPEKTUBBI B JICSITCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JTAHHBIX, HaWJIEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTATA LEIH U YCIOBUSIM, OOBACHITH MPUUMHBI JOCTUXKECHUS WM
HEJOCTHKCHUSI PE3yIbTaTOB JEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHAS 1eITEJIbLHOCTD:

MOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOW M WHAUBUAYAJIbHON paboOThl mpH
pelieHny y4eOHBIX 3ajad, MPUHUMATh 1eb COBMECTHOM NeATeIbHOCTH, IUIAHUPOBATh OPTaHU3AIINIO
COBMECTHOH paboOThI, pacIpeeNsaTh BUABI padoT, JOrOBapUBATHCS, OOCYKIaTh MPOIECC U PE3yNIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTsl (00CyXkneHus, OOMEH MHEHHWI, «MO3TOBBIC
IITYPMBI» U WHBIE), BBITIOJHITH CBOIO YacTh PaOOTHI U KOOPJAWHUPOBATH CBOU JCUCTBUS C APYTHMHU
YlleHaMHd KOMaHbl, OIICHMBATh Ka4yeCTBO CBOEr0 BKJIaJa B OOIMIMIA MPOAYKT IO KPUTEPUSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IHNPEAMETHBIE PE3YJBTATHBI

K xoHIty 006ydenus B 10 kjacce oOydaroUuiics MOJyyuT CISAYIOIUE IPEIMETHbIE Pe3yIbTaThl
[0 OT/EIBHBIM TeMaM pabouell mporpaMmbl yueOHOro Kypca «Ajiredpa M Hadanga MaTeMaTHYECKOIro
aHaJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OMNEpPHPOBATh MOHATHUSAMM: palMOHAJIBHOE YHCIO, OECKOHEYHas MepuoanvecKast
IpoOb, MPOLEHTHI, UPPALUOHATIBHOE UYUCIIO, MHOXKECTBA PAllMOHAIBHBIX U JEHCTBUTENBHBIX YHUCET,
MOAYJIb ACUCTBUTEIBHOTO YHCIIA;

MPUMEHSTh JpOOM W MPOLEHTHI ISl pEelIeHHs NPUKIATHBIX 33Ja4 M3 Pa3IUYHbIX OTpacien
3HaHUH U PEaJIbHOMN KU3HU;

NPUMEHATh TNPHUOMIDKEHHBIE BBIYMCICHUSA, NpPaBWIA OKPYIJICHHS, NPUKUIKY U  OLEHKY
pe3yJibTaTa BEIYMCIICHUI;

CBOOOZIHO OINEpUPOBaTh IMOHSITHEM: CTENeHb C LEJbIM I[OKa3aTeleM, HCIO0JIb30BaTh
HNOJIXOAANYI0 (GOpPMY 3alMCH JEHCTBUTENbHBIX YHCEN Ul peIIeHUs MPaKTHYECKUX 3a1ad |
[IPEACTABICHUS JAHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHUEM: apU(PMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CcBOOO/IHO OTIEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;



CBOOOJHO OINEpPUPOBaTh MOHATUAMHU: JIorapu(M UHUCIA, [JECATUYHBIE W HATypalbHbIC
JorapupMbl;

CBOOOJHO OIEPUPOBATH TMOHATUSAMHU: CHUHYC, KOCHHYC, TaHTEHC, KOTaHICHC YHCJIOBOTO
apryMeHTa;

OIIEPUPOBATH MOHATHSMHU: APKCUHYC, APKKOCHHYC U aPKTAHI'€HC YHUCJIOBOIO apryMEHTA.

YpaBHeHus U HepaBeHCTBA:

CBOOOZIHO OINEpUPOBATh MOHATUSIMH: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO, PaBHOCUJIbHBIE
YPaBHEHMSI U yPaBHEHUA-CIIE/ICTBUS, pABHOCWIIbHBIE HEPABEHCTBA;

IPUMEHSATh Pa3IMYHbIE METO/IbI PEIIEHUS PALMOHAIBHBIX U AIPOOHO-PALMOHANIBHBIX YPaBHEHUH,
IIPUMEHSTh METOJI UHTEPBAJIOB JUIsl PEIICHNS HEPaBEHCTB;

CBOOO/IHO ONIEPUPOBATh MOHATUSIMH: MHOTOWIEH OT OAHON MEPEMEHHONW, MHOIOWIEH C LEJIbIMU
KO3 pULIHEHTaMU, KOPHU MHOT'OYJICHA, IPUMEHATH JI€JIEHUE MHOTOWIEHA HA MHOTOUIEH C OCTaTKOM,
teopemy besy u Teopemy Buera juist perienus 3anad;

CBOOOJIHO ONEpUPOBATH MOHATUSAMU: CUCTEMA JMHEMHBIX YpaBHEHH, MaTpula, ONpEAEIUTENb
MaTpULbl 2 X 2 U €ro reOMETPUUYECKUN CMBICI, MCIIOIb30BaTh CBOWMCTBA ONpeAenuTens 2 X 2 s
BBIUUCIICHUS €r0 3HAUEHUs], IPUMEHATh ONPEAEIUTENN JUIsl PELICHUs] CUCTEMBI IMHEWHBIX ypaBHEHUH,
MOJICJINPOBaTh pealibHble CUTYyallUd C IIOMOIIBI0 CUCTEMBbl JMHEWHBIX YPaBHEHUI, HCCIIEOBaTh
IIOCTPOCHHBIE MOJIEJIM C TIOMOIIbIO MaTpUIl U OIpeAeiauTeNel, UHTEPIPEeTUPOBATh IOJYyYEHHBIN
pe3yJbTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7Sl IPpe0Opa30BaHUs BEIPaKEHUI;

BBINOJIHATE NIPe0Opa30BaHUs YUCIIOBBIX BBIPAKEHUH, COJAEPXKALIMX CTENEHU C PALMOHAIbHBIM
[I0Ka3aTeleM;

MCIOJIb30BaTh CBOMCTBA JIOTapu(pMOB 1JIsi IpeoOpa30BaHus JTorapu(hMUIECKUX BBIPAKCHUH;

CBOOOJHO ONEpUpOBaTh MOHATHSIMU: UPpPALMOHAIbHBIE, MOKAa3aTeIbHbIC U JIOrapu(pMHUUYECKHUE
YpaBHEHMs, HAXOAWUTh HUX PEIICHUS C IOMOILBIO PAaBHOCHIIBHBIX MEPEXOJ0B MM OCYLIECTBISASA
IIPOBEPKY KOpHEH;

IIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUECKHE bopMyiibl JUIst npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAXKEHUN;

CBOOOJHO  ONEpPUPOBATH  TMOHATHEM:  TPUTOHOMETPUYECKOE  YpaBHEHHE, MPUMEHSTbH
He00XoAuMBbIe (POPMYIIBI ISl pEIIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHU;

MOJIETMPOBATh peajbHble CUTYallMU Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHMUS,
HEPAaBEHCTBA I10 YCJIOBUIO 33/1a4M, MCCIEA0BAaTh IMOCTPOCHHBIE MOJIETN C MCIOJIb30BaHUEM ammnapara
anreOpsbl.

DOYyHKUMH U TPapuKu:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (PYHKIIMH, B3aUMHO OOpaTHBIE
GyHKIUM, KOMNO3ULIUA (PYHKUMH, rpaduk (yHKIUHM, BBIIOJIHATH 3JIEMEHTapHbIE IpPeoOpazoBaHUs
rpaduKoB (PyHKIIHIA;

CBOOOJHO ONEPHUPOBATH MOHATHAMMU: 00JaCTh ONMpPEeNIeHUs] U MHOXKECTBO 3HauUeHUH pyHKIMH,
HYJIU QYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CcBOOOHO ONEpPUPOBATh MOHATHAMU: YETHBIE U HEUETHBIE (PYHKIIMH, IEpHOANYEcKue (QYHKIUH,
MPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (QYHKIUH, HauOoJbllee U
HaMMEHblIIee 3HaUeHue (QYHKIMH Ha TIPOMEXYTKE;

CBOOO/JIHO ONEpUPOBATh MOHATHSAMH: CTENEeHHas (YHKUUS C HaTypaldbHBIM U  LEJIbIM
MoKazaresieM, rpaguk CTereHHON (YHKINU ¢ HATYpajJbHBIM U LIEJIbIM MOKa3aTeaeM, rpaduk KOpHsS n-
Oli CTeneH! Kak (QYHKIIUK 0OpaTHOM CTENEeHU C HaTypajbHBIM ITOKa3aTeleM;

OIIEPUPOBATH MOHATUSAMU: JIMHEHHAs, KBAJApaTUYHAsS U APOOHO-IHHEHHAs (PYHKIUH, BBITOIHAT
AJIEMEHTapHOE MCCe0BAHNE U TIOCTPOEHUE UX TPadUKOB;



CBOOOJHO ONEpUPOBaTh MOHATHUAMH: IIOKa3zaTelbHass W Jorapupmuyeckas (QyHKLUUH, HUX
CBOMCTBA U TpaMKy, UCIOIB30BATh UX TPapUKH I PELICHUS YpaBHEHUH;

CBOOOJHO ONEpUPOBATH MOHATHUSAMH: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpeaesieHHe
TPUTOHOMETPUUECKUX (DYHKLIMN YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh IpaduKu GYHKLUHN AJI UCCIEI0BaHMsI IPOLIECCOB U 3aBUCUMOCTEN MPH peIIeHUH
3aad M3 JAPYrHX Y4eOHBIX IMPEIMETOB M pealbHOW >KU3HHU, BBIpaXKaTh (HOpMyJamMH 3aBHCUMOCTH
MEXly BEJINYNHAMU;

Havaja maTeMaTH4eCKOIo aHAJIM3a:

CBOOOJHO ONEPUPOBATH NOHATUAMM: apUPMeTHdecKas U TeOMETpUUYecKas IpPOrpeccus,
0eCKOHEUHO YObIBaroIlass reOMETpUYECKasi IMPOrPeccHs, JHUHEWHBIH M SKCIIOHEHIUAIBHBIA POCT,
(opMyna CI0XKHBIX IPOIIEHTOB, UMETh MIPEJICTABICHUE O KOHCTAHTE;

HCII0JIb30BaTh IIPOIPECCUH ISl PEUICHMsI PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO OIIEpUpPOBATH HNOHSTHAMM: IIOCJIEI0BATENBHOCTD, CrocoO0sbl 3alaHus
II0CJIEZI0BATEIbHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIEC I10CIIEI0BATEIBHOCTH, IIOHMMAaTh OCHOBBI
3apOKJIEHUS MAaTEMaTUYECKOT0 aHaIM3a KaK aHain3a OECKOHEYHO MallbIX;

CBOOOJHO OIEPUPOBATh IOHATUSAMU: HENpEpbIBHbIE (YHKLUHU, TOUYKU paspblBa rpaduka
(GYHKIIH, aCUMIITOTHI Tpaduka GyHKIUY;

CBOOOJHO OTEpPHPOBATH MOHATHEM: (YHKIHUS, HETPEPhIBHAS HA OTPE3Ke, MPUMEHSITHh CBOICTBA
HETPEePbIBHBIX (DYHKIMIA AJ1s1 pelIeHus 3a1a4;

CBOOOJHO ONEpHpPOBATh NOHATUSAMM: IEepBas U BTOpasi NPOM3BOJHbIC (QYHKIMHU, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIIATh MPOU3BOAHBIE CYMMBI, NMPOW3BEICHHS, YAaCTHOTO M KOMIO3HMIMHU JBYX (DYHKIH,
3HATh MPOU3BOIHBIC AITEMEHTAPHBIX (DYHKITHIA;

UCIOJIb30BATh T€OMETPUUYECKUM U (PU3NUECKUI CMBICI IIPOU3BOIHOM /s peILieHHs 3a/1au.

MHokecTBa M JIOTHKA:

CBOOO/IHO ONIEPUPOBATH MOHATHSMU: MHOXECTBO, OII€paLlUi HaJl MHOKECTBAMH;

HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN almapar js ONMCAHMS pPealbHbIX IPOLECCOB U
SIBIIGHUH, MIPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEepUpOBaTh MOHATHSIMHU: ONpEZeSeHHe, TeOpeMa, ypaBHEHHE-CIIeCTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

K xonuy o0yuenus B 11 ki1acce oOydaromuics MONIy4YuT CIASAYIOUINE IPEIMETHBIE PE3YJIbTaTh
[0 OTJENBbHBIM TeMaM pabouel MporpaMMbl yueOHOro Kypca «Asredpa W Hayalla MaTeMaTH4YeCKOIro
aHaJIN3a»:

Yuciia 1 BbIYMCICHUSA:

CcBOOO/IHO ONEpPUPOBATh MOHATUSMU: HATYPAJIBHOE U II€JI0€ YUCIIO, MHOXKECTBA HATYpaJIbHBIX U
LeNbIX YUCEJl, UCTOIb30BaTh NpU3HaKHU aeaumoctu 1enbix yucen, HOJ[ u HOK naTypaibHbIX umcen
JUI pELIeHNUs 3aa4, IPUMEHATh anroput™ EBknuaa;

CBOOOJHO ONEepUpOBaTh MOHATHEM OCTAaTKa IO MOJYJIIO, 3alMChIBaTh HATypajbHbIE YHCIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHCJIO U MHOXECTBO KOMIUIEKCHBIX YHUCEIl,
NPEJCTaBIATh KOMIUIEKCHBIE YMCia B anreOpanyeckod M TPUTOHOMETPHUYECKOW (opMe, BBINOJIHATH
apupMeTHYeCKre Orepaluy ¢ HUMU M H300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

cBOOO/JIHO ONEpUPOBATh MOHATUSMU: MppallMOHAJIbHBIE, MOKa3aTellbHble U Jorapudmuueckue
HEPABEHCTBA, HAXOAUTh UX PELIEHMS C TIOMOLIBI0 PABHOCUIIBHBIX IIEPEXO/I0B;

OCYILLECTBIATH OTOOP KOpHEH NMpH pellieHNH TPUTOHOMETPUIECKOTO YPABHEHUS;

CBOOO/ZIHO  ONEpUpPOBaTh TMOHATUEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO, IMPUMEHSATH
HeoOxouMble (YOPMYIIBI 71l pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOOJHO OINEpPUPOBaTh MOHATHSAMU: CHCTEMa U COBOKYIHOCTb YPABHEHUH M HEpPaBEHCTB,
PaBHOCHIIBHBIE CHUCTEMBI M CHUCTEMBI-CIEICTBHUS, HAXOIUTh DELICHHS CUCTEMbl M COBOKYITHOCTEH
palnMoHaNBHBIX, UPPALIMOHATIBHBIX, TOKA3aTENbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelmaTb  palUOHAIbHblE, UppallMOHAIbHBIC,  IOKa3aTeNlbHbIE,  JOrapuPMHUUECKHE U
TPUTOHOMETPUUYECKUE YPAaBHEHMS U HEPABEHCTBA, CO/IEPIKalllie MOAYIIH U IapaMeTphl;

NPUMEHATHh TrpadudyecKkue METOMAbI JUIS PEelICHHs] YpaBHEHUH M HEPaBEHCTB, a TAKXKE 3a/1ay C
napamMeTpamu;

MOJIJINPOBaTh peallbHble CUTyallud Ha s3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS, YPaBHEHUS,
HEpaBEHCTBA M MX CHUCTEMbl [0 YCIOBHIO 3a/JadyM, HCCIEN0BaThb IOCTPOCHHbIE MOJEIH C
MCIOJIB30BaHUEM alllapaTa ainredopbl, HHTEPIPETUPOBATH MOJYUYCHHBIN pe3ybTar.

DyHKIUH U TPaQUKH:

CTPOUTH I'paMKU KOMITO3ULMH (DYHKIUH ¢ TOMOILBIO 3JIEMEHTAPHOIO UCCIIE0BAaHMSI U CBOMCTB
KOMIIO3ULIUH JIBYX (YHKLUH;

CTPOUTH TEOMETpUYECKHE 00pa3bl YpaBHEHUH M HEPABEHCTB HA KOOPIMHATHOM TJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIUH;

IPUMEHATh PYHKIMU U1 MOJCIMPOBAHUS U UCCIIEI0OBaHUS PEaIbHbBIX IIPOLIECCOB.

Hayana MmaTeMaTH4ecKOro aHajIn3a:

WCIIOJIB30BATh MPOU3BOJHYIO /ISl HCCIIEI0BAHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HAXO/WTh HanOOJIbIlIee U HAMMEHBIIIee 3HAaYeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

HCIOJIb30BaTh MPOU3BOJHYIO Il HaXOXKJCHUS HAWIYYIIEro pelIeHUs B NPUKIAJHBIX, B TOM
quciae COLUAIbHO-3KOHOMHUYECKUX, 3ajayax, JUIl OINpeNleIeHUus] CKOPOCTH M YCKOpPEHMs mpoliecca,
3aiaHHOro PopMyoi wim rpadukom;

CBOOOJHO ONEpUPOBATh TMOHATHSIMH: TIEPBOOOpa3Hasi, ONMpPEICNEHHBI HWHTErpal, HaXOIUTh
epBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH UHTErpal o popmyie Hetorona-JleiiOnuna;

HaXOJUTh IUJIOLIA/IU INIOCKUX GUTyp U 00BEMBI TEJ ¢ IOMOILBIO UHTErpaa;

UMETh MpPEJCTAaBICHHE O MaTeMaTHMYeCKOM MOJEIUPOBAaHMM Ha MpPUMEpPE COCTABICHHS
¢ depeHIHaTbHBIX YPAaBHCHHI,

pemarh TPUKIAJHBIE 33/7a4d, B TOM YHCIIE COIHAIBHO-d)KOHOMHYECKOTO M (HU3UYECKOTO
XapakTepa, CpeJICTBAMU MaTEeMaTHUECKOr0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas QyHKIHS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernueckuii KOpeHb N-0i CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U IPOTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIlUs 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIC H 24 1
norapuMUUecKre HePaBeHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1esnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0










