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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAUYUMMBIX B IIPOrpaMMe CpeJHero oouero oOpa3oBaHUsA, MOCKOJBKY, C OIHOH
CTOPOHBI, OH O0ecle4ynBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIoTHYecKoe M abCTPaKTHOE MBIIIICHUE
0o0y4aromuxcsi Ha ypOBHE, HEOOXOIUMOM Ui OCBOCHHsSI HMH()OPMATHKH, OOLIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAucIMIUIMH. B  pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIQJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VY4eOHblil Kypc anreOppl M Hayall MaTeMaTHUYECKOTO aHAJIN3a 3aKJIAJbIBAET OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTHUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS SKOHOMMKHM M OOILECTBEHHOM JXKM3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO MCIOIb30BaTh WX IS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKHU CTPOTUMH KOHCTPYKLMAMM airedpbl 1 MaTeMaTHUYeCKOro aHajau3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HWCTHMHHOCTb, JOKa3bIBaTh
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
pELIeHUH, 3HAKOMATCS C IpUMepaMy MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE, HayKe U
UCKYCCTBE, C BBIJAIOIMMUCS MAaTEMaTUYECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanusyercss Kak uyepe3 ydeOHbI MarepHuall, CIOocOOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JesATeNbHOCTH, Tpedyrouen
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredpe M HauyajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUs.

B cTpykType yueGHOro Kypca «Anredpa u Hadyajaa MaTeMaTHYeCKOro aHalIN3a» BbIACICHbI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHE JHUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Havana MaTemaTrueckoro aHanuszay, «MHOXecTBa U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METONWYECKUE JIMHUM H3Y4arOTCS Ha MPOTSHKEHHUN
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyTr
JIpyra ¥ TOCTENEHHO HACHIAsCh HOBBIMH TeMaMU U pasjaenamu. J[aHHBIH ydeOHBIH Kypc
ABIIIETCS WHTETPaTHBHBIM, IIOCKOJBKY OOBEAMHSET B cebe CcoJep’KaHuE HECKOJIbKUX
MaTeMaTHYeCKUX TUCLUIUIMH, TaKMX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTWYeCKHi aHalu3,
TEOpHsl MHOXECTB, Maremarudeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCIelI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOU
CUTYyallud, MPUMEHATh 3HAHMS, MOJTY4YE€HHbIE NMPU HM3YYEHUH Y4eOHOro Kypca, AJs pelieHUs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYeCKOM 3adau, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass — JMHUsA  «Yucima W BBIUMCICHHS»  3aBeplIacT
(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 yaensercss (OpMUPOBaHUIO HABBIKOB PAI[MOHAIBHBIX BBIUYUCIICHUH, BKIIOUYAIOIINX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENNaTh MPUKHUIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUAA, pa6OTaTB C MaTeMaTud4CCKNMHu
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBAa HATYpPAJIbHBIX, HCJbIX, PallMOHAJIBHBIX U
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOXECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4 U ONIEPAIUH: JICTICHUE
HAalelo, ONCPUPOBAHUE OCTaTKAMH Ha MHOXECTBE IIENBIX 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 KpPyra HCIOJNB3YeMBIX YHCEl W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX MMPUMCHCHHA AJId PCHICHUS PAa3JIMYHBIX 3aaa4 (I)OpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIEN PEAIbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

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  PCIICHHS  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 HaX0XKJIeHUe
HarOOJIBIINX U HAUMEHBIINX 3HaUCHUI (yHKIWU. JlaHHas coleprkaTebHasl JIMHUS BKIIIOYACT B
celOs1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJHATH PacuéThl MO Qopmyliam, MpeoOpa3oBaHUs
PaluOHAJIbHBIX, UPPAINUOHAIIBHBIX U TPUTOHOMETPUUCCKUX BBIpa)KCHHfI, a TaK¥XeE BBIpa)KeHHfI,
COZIepIKAIUX CTereHrn u Jjorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH 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.

ConepxaTtenpHO-MeToAMYeCKast TUHUS «DYHKIUU U TpapUKH» TECHO TEPEIUIeTaeTCsl C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENEeHHOW, IOKa3aTellbHOM,
JIOTapUPMHUUECKOW ¥ TPUTOHOMETPUICCKUX (DYHKIIHIA, UX CBOMCTB M TPaQHKOB, HCIIOIb30BaHUEC
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 MEKIY Pa3IMYHbIMHA BEJIMUYUHAMHU, UCCIICIOBATh MOJYYCHHBbIC (DYHKIMH, CTPOHUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’IH‘—IHOfI (1)opMe:
aQHAJTUTUYECKON, Tpadudeckoil u clIoBecHOW. Ero wu3ydeHwe CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIlUH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMPUTh KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4YarolIiuMcs,
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 YCKOpEeHHs ImporeccoB. JlaHHas cozaepxareinbHasi JHUHUS OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUI
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
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMM BCE pa3felibl MaTeMaTHKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIOIb30BaTh €ro JUIsl BBIPAXKEHHS 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 JIOTHYECKOTO
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  MOJCIUPOBAHHUSA, 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 HCTOJIB3YeTCs NSl PEIICHUS MPUKIIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (GOPMHUPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCEe U3YUEHUSI BCEX TEM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHYE€CKOTO 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. Ilpumenenne apoOeit 1 MPOLEHTOB IS peIIeHUs TPUKIIAIHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepanyy C JECUCTBUTEIBHBIMU 4YucIaMU. MOZAyib NEHCTBUTEIBHOIO YHMCJIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenensb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxossuieit popmbl
3anMcy JEHCTBUTEIBHBIX YNCEN JUIsl PEIICHUs TPAaKTUUECKUX 3314 U IIPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHHU 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 YMCIOBOIO0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

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

OCHOBHBIE METO/Ibl PELICHUS LIeJbIX U IPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddumuentamu. Teopema Buera.

[TpeoOpa3zoBaHus YKCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTENIEHH U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

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

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

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

Pemenue cucreM JIMHEWHBIX ypaBHEHUMH. MarTpuia CUCTEMBI JIMHEWHBIX YPaBHEHUM.
Onpenenurens Matpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €T0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHU. Pemenune
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPENETUTENEH.

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.

DOyHKUUM U rpapuku

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHxiuu. Kommosuius
byukuuil. ['padux pynkumn. DnemeHTapHble Ipeodpa3oBanus rpad@ukoB GyHKINH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. YETHble M HeuéTHble QyHKuuu. Ilepmommueckue ¢ynkuuu. [TpomexyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIMU. Hanbombiiee U HauMeEHbIIEe
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

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

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u 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 QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

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

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

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4ecKon
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas mporpeccud. beckoHedHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTPEeCcCUU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEpBAJIOB I PEIICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTopas npousBoHble GyHKIMH. OnpenesacHue, TeOMETPUIECKU U (GU3NIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX CBoiicTBa. [{uarpammbl Dilnepa—BeHHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PeajbHbIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHHUS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uucna. [lpumeHeHuMe NpPU3HAKOB JEIMMOCTH ULEJIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJII0, aliropuT™Ma EBKiMaa u1sl pereHus 3a1a4 B UEJbIX Yhciiax.

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



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s pelieHus (GU3NYecKux 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 IOMOINbI0 TPUTOHOMETPUUECKOM
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  COBOKYINHOCTEH  pPallMOHAIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEANTbHOM JKW3HM, HHTEPIPETAlus MOIy4YeHHBIX
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.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM 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 OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCH U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MIACHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUUCKONM MAaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTMYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0pOBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1E€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COIHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIBbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYMMOCTHU JUIsl pPa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUS MOHATHH,
YCTAaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMHM, OCHOBAaHMA Ui OOOOLICHHUS H
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEYUs B (akTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aK/II0YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIbI;

BbIOMpaTh CrHoco0 pemieHns YydyeOHOM 3adauu (CpaBHHMBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (PUKCHPYIOIIUE MPOTUBOpEUYHE, MPOOJIEMy, YCTaHABIMBATH HCKOMOE M JIAaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEKTa, SIBJICHHS, IMPOLEcca, BBIIBICHHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOATENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U JJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pa3jIMYHBIX THUIIOB, AHAJIM3MPOBATH,
CHUCTEMaTH3MpOBaTh U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MpeJICTaBICHHUS,



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHbIE YHMBepPCcaIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOACHCHUA II0 XOAY pClICHUA 3ada4yd, KOMMCHTHPOBATH HOJ'Iy‘{eHHbe/'I
pe3yJbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, IPOOIJIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU JPYrUX YYaCTHHKOB JWANOTa, 0OHApYKMBaTh pa3inyve M CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJISITh IUUIAH, QJITOPUTM pEIICHUs 3a/Jaud, BBHIOMPATh CHOCOO pEIICHUs] C Yy4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapHaHTHI PEUICHH ¢ y4€TOM HOBOM MH(DOpMALIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BIIAJICTh HAaBBIKAMHU MO3HABATEILHON PEe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JTEUCTBUI
U MBICTUTENBHBIX TPOIECCOB, WX pe3yJIbTaTOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3yiibTaTa pelieHus MaTeMaTUdecKou 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPH PEHICHUU 3a/ladd, BHOCUTH
KOPPEKTHUBHI B JICSITEIILBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa IEMH M YCJIOBHSIM, OOBSICHITH MPUYMHBI
JOCTHIKEHHUS] WIIM HEAOCTH)KEHUS pPE3yNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pelieHnr y4eOHBIX 3a/Jay, NPUHUMATh Ielb COBMECTHOM JEATeIhbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeAessiTh BHIBI pabOT, OTOBAPUBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U HHBIE), BBHITIONHSATH CBOKO YacTh PabOTBHl U KOOPAWMHHUPOBATH CBOU JEHCTBUS C
JpYrUMH YJICHAMH KOMAaH[IbI, OIIEHMBATh KauyeCTBO CBOEro BKJaJa B OOIMMUNA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenumss B 10 kiacce oOydaromuiics TMONYYUT CIEAYIOIINE MPEIMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmsbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymucia 1 BbIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas MEepUOJUecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXECTBA PAIlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKIIAAHBIX 33]a4 U3 Pa3InYHbIX OTpacieil
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOTIKEHHBIC BBIYUCICHUS, TPaBUIA OKPYIJICHHS, NMPHUKHAKY U OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOJHO ONEpUPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOAXOAALYI0 (OpMY 3alMCH ACUCTBUTEIbHBIX YUCEN JJIs PEleHMs] NMPAKTUYECKUX 3a1ad U
NPECTaBICHUS JAHHBIX;

CBOOOHO ONEpPUPOBATH OHATUEM: APUPMETUUECKUN KOPEHb HATypaJIbHOM CTEIIEHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJILHBIM I10Ka3aTelIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUSAMH: JIOrapudM dYHcia, JECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSIMHU: CHHYC, KOCHUHYC, TAaHI'€HC, KOTAHI€HC YHCJIOBOIO
apryMeHTa;

OIIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  ONEpPUpPOBaTh  IMOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPaBHEHUI-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALUOHAJIBHBIX M JAPOOHO-PALMOHAIBHBIX
YpaBHEHHIA, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl pEIICHNS] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOYJIEHA, IPUMEHATh JeJleHHe MHOrowIeHa Ha
MHOT'OYJIEH ¢ OCTaTKOM, TeopemMy be3sy u Teopemy Buera nis pemenus 3anay;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YypaBHEHWH, MaTpHIa,
OnpeAeNnuTeNb MaTpullbl 2 X 2 U €ro TreOMeTPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpenenutens 2 X 2 Ui BBIYMCIEHUS €ro 3HAuY€HUs], IPUMEHATh ONpPEACTUTENN A PelIeHus
CHCTEMBl JMHEWHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTyallUd C TOMOLIbI0 CHCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
oTnpeAenuTeNel, UHTEPIIPETUPOBATh MOTYYEHHbIN pe3ylbTar;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISI TpeoOpa30oBaHus BhIPaKEHHIA;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA  JIorapu(MoB il  IpeoOpa3oBaHus  JIOTapUPMUUECKUX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPUPOBATH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHATh
HEo0XouMbIe (OPMYIIBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA;

MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
oOpatHble (QYyHKIUK, KOMIO3ulMs (PyHKIUH, rpaduk (QYHKIUH, BBITOJHATH 3JEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATH MOHATUSAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEpUOIUYECKUE
(GYHKLINH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha TPOMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokaszareseM, rpaduk CTENeHHON (YHKLUMU C HATypajbHbIM U LEJBbIM IOKa3aTeiaeM, rpaduk
KOpHs N-0¥ CTeNeH! Kak (pyHKIUU 0OpaTHOM CTENEeHU C HaTypalbHbIM MI0Ka3aTeNIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpUPOBaTh MOHATUSAMH: IOKa3zaTelibHas M Jorapupmuyeckas GyHKLIHU, UX
CBOMCTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHMI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCIMOJIb30BaTh Ipaduku (QyHKIMHM A8 MCCleA0BaHMs IPOLIECCOB M 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JPYruxX y4yeOHbIX HPEIMETOB M peabHOW KM3HM, BbIpakaThb (OpMYJIaMu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: apupMeTHUYecKas U TeoMeTpHUUecKasl MPOrpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUIEcKasi MPOrPeccHs, TUHEHHBIN U KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH IS PEHICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATHUSAMH:  IOCIEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUS
M0CJIEeI0BATEIbHOCTEN, MOHOTOHHbIE U OIpaHUYEHHBIE 110CII€A0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpBIBHBIC (YHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OMNEpHpOBAaTh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEPUPOBATh TMOHITHUSMHU: TiepBas W BTOpas TPOHM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKIUY;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO U KOMIIO3UIIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCTIOJTB30BaTh TE€OMETPUICCKHIA U PU3UIECKUI CMBICI POU3BOIHON TS peIICHHS 3a/1ad.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpAIUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHAMU: ONpEICICHHE, TEOpeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce 0Oy4aroIIMiiCsl MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HATYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yrcena, HOA u HOK
HaTypaJIbHBIX YMCEIl AJIs PEIIEHUs 3a1a4, IPUMEHATh anroput™ EBkinnna;

cBOOOJIHO OIEpUPOBATh MOHATUEM OCTATKa 10 MOJYJIIO, 3allUChIBaTh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIC YHCIa B aNreOpandeckoil M TpUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETHUYECKHUE ONEPALIUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOIIBIO PAaBHOCHIIBHBIX I1€PEXO/IOB;

OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOZHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSATH
HE00X0AuMBbIE (POPMYIIBI TSl PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABECHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPABHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTH PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJNbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewmiath palMoHalbHble, HPPALMOHAJbHBIC, IOKa3aTelbHbIE, JorapuMuiyeckue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKNE MOLYJIN U ITapaMeTPBbI;

IPUMEHSTH TpapuuecKre METObI sl PELIEHUs] YpaBHEHUI U HEPABEHCTB, a TAaKXKe 3a/1a4y
C IapaMeTpaMy;

MOJICIUPOBaTh peaJbHbIE CUTyallMM Ha s3bIKE anreOpbl, COCTABJIATh BBIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJayd, HCCIENOBATH IIOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ynbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULUHU (PYHKIHI C MOMOIIBIO 3JIEMEHTApHOTO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA;

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX MPOILIECCOB.

Hayana maTemaTHueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAOBaHMUS (QYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXO/UTh HauOoJIblIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMHM HENPEepbIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JIUISl HAXOXKIICHHUS HAMIYUIIErO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIHMHA W BBIYUACIATH WHTErpan mo ¢opmyne Hproorona-
Jleitbunma;

HAXOJWTh IJIOMIAJIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a4i, B TOM YHCIIE COIHMATLHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos
IMpakr
Ne HYECK
i HaumeHoBaHue pa3aesioB M TeM POrPaMMBbI Beero KoHTpoubHbIe e
padoThI paGor
bl
MHOK€eCTBO AEHCTBUTENBHBIX YUCE. MHOTOUJIECHBI.
1 PanmonaneHbie ypaBHeHHs U HepaBeHCTBA. CUCTEMBbI 24 1
JIMHEHHBIX YPABHEHUN
5 Oyukuuu u rpaduku. CreneHHas GyHKIMS ¢ LETbIM 12 1
nokasaresieM
3 Apudmerndeckuii KOpeHb N-0 CTENEHHU. 15 1
HppanmonansHble ypaBHEHUS
4 [TokazarensHas pyHkmwms. [TokazareapHbIC ypaBHEHUS 10 1
5 Jlorapudmuueckas ¢pynkuus. Jlorapubmudeckue 18 1
ypaBHEHUS
6 TpuronomeTpruyeckue BbIPaXKEHUS U ypPaBHEHUS 22 1
7 [TocnenoBaTeIbHOCTH M IPOTPECCHH 10 1
8 HenpepriBubie ¢pynkiuu. [IpousBonnas 20 1
9 [ToBTOpeHUe, 06001IeHNE, CHCTEMAaTH3aIUs 3HAHUI 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KUIACC

KoaunuyecTBO 4acoB

Ne Kontpoa IpakTuy
o/ HaumMeHoBaHue pa3esioB H TeM MPOrPaMMbI Beero e ecrce
padoTsbI padoThI
HccnenoBanune GyHKIHHA ¢ TOMOIIBIO TPOU3BOIHON 22
[TepBooOpa3Hast u HHTETpA 12 1
I'padpuiku TpuroHOMeTpHUUECKUX (DYHKITHIA. 14 1
TpuronomeTpuveckre HepaBEHCTBA
HppanroHaibHbIe, TOKa3aTeIbHBIC H 24 1
JorapupMHUECKUEC HEPABEHCTBA
KomrnekcHbie yncna 10
HatypanbHble u 1enbie yrcna 10 1
CucreMbl paliiOHATBHBIX, UPPAMOHATBEHBIX 12 1
MOKA3aTeIbHBIX U JIOTApU(PMUYECKUX YPaBHCHUN
3ajauu ¢ mapameTpaMmu 16
[ToBTOpeHue, 0600IIeHNE, CHCTEeMaTH3aIUsl 3HAHUI 16
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




INOYPOYHOE IIJTIAHUPOBAHUE

10 KUIACC
Ne Koau4vecTBOo 4acoB
n/ Tema ypoka Bcer KonTpoiabHubie
I 0 padoThI
1 MHO03x€eCcTBO, OII€paluy HaJl MHO’KECTBAMHU U UX CBOMCTBA
Juarpammsl Diinepa-Benna 1
3 IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO arnmapara JUuist 1
pelieHns 3a1a4
4 Panmonanbshele uncna. OObBIKHOBEHHBIE U JECSITUYHbIE Jpo0H, 1
IIPOLICHTHI, OECKOHEUHBIE IEPUOJHUECKUE TpoOH
5 Parmonanbheie ynciaa. OOBIKHOBEHHBIE U IECTUYHBIE TPOOH, 1
IIPOLIEHTHI, OECKOHEUHBIE IEPUOANYECKUE APOOU
5 [Tpumenenue apoGeil ¥ NPOLEHTOB Ul PELIEHUs IPUKIIAIHBIX 1
3a1a4
7 [Tpumenenue apoGeil ¥ NPOLEHTOB Ul PELIEHUs IPUKIIAIHBIX 1
3a1a4
8 JleiicTBUTENBHBIE YKCiIa. PaninoHanbHble U HppPalMOHAIBHBIE 1
yucia
9 Apudmernueckue oneparuu ¢ AeHCTBUTEIbHBIMUA YUCIAMU
10 Mopnynp A€MCTBUTEIBHOIO YHACIIA U €TI0 CBOMCTBA
1 [TpubnnxEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA U 1
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
12 OCHOBHbBIE METO/IbI PELIEHUS LIETbIX U IPOOHO-PALIMOHAIBHBIX 1
YPaBHEHUI U HEPABEHCTB
13 OCHOBHBIE METO/BI PELIEHUS 1IENIBIX U IPOOHO-PAlIMOHATIBHBIX 1
YPaBHEHUW U HEPABEHCTB
14 OCHOBHbBIE METO/IbI PELIEHUS LIENbIX U IPOOHO-PALIMOHAIBHBIX 1
YPaBHEHUI U HEPABEHCTB
15 MHoOrouneHs! OT OJHOM IEpEMEHHOU. JleJIeHrne MHOro4YJIeHa Ha 1
MHOT'OWIEH C ocTaTKoM. Teopema besy
16 MHorounens! ¢ neasiMu ko3 dunrentamu. Teopema Buera
17 Pemenue cucrem JIMHENHBIX ypaBHEHUI 1
18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN
Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTens
19 MaTpHILBI 2X2, €r0 FEOMETPUUECKUM CMBICI U CBOWCTBA; 1
BBIYMCIICHHE €T0 3HAYEHUS
20 Omnpenenurens MaTpuLpl 2X2, €ro reOMETPUIECKUN CMBICI U 1
CBOMCTBA; BHIYMCIIEHUE €TO 3HAUYEHUS




IIpuMeHeHue onpenenuTens A PELIeHUs] CUCTEMBbI JINHEUHBIX

21 .
ypaBHEHUI

99 Pemienune npuknagHbIX 3aa4 ¢ IOMOIIBIO CUCTEMbI IMHEHHBIX
YpaBHEHUH

93 Pemienune npuknagHbIX 3a7a4 ¢ MIOMOIIBIO CUCTEMbI IMHEHHBIX
YpaBHEHUI

24 Konrponbnas pabdora: "PanmonanbHble ypaBHEHHS U HEPABEHCTBA.
CucremMpl TMHENHBIX YpaBHEHUN"

o5 Oynkuus, crocoOsl 3aganust GyHkMKU. B3anmMHo oOpaTHbIe
dbyakuun. Komnosunus Gyskmmit

26 I'paduk pynkmu. InemeHTapHbIe TpeoOpa3oBanusl rpaduKoB
byHKIMHA

97 OO6nacTp ornpeneneHuss © MHOXKECTBO 3HaueHu GyHkmu. Hymn
¢bynkuuu. [IpoMexxyTKH 3HaK TTOCTOSTHCTBA

28 Yérnble u Heu€THbIe QyHKIMU. [Tlepuoanueckue GyHKIUU.
[TpomexyTKM MOHOTOHHOCTH (PYHKIIMH

29 MaxkcumyMbl 1 MUHUMYMBI pyHKIMHM. Hanbombiee u
HauMEHblIee 3HaueHue (PyHKIMH Ha IPOMEXYTKE

30 JIuneiiHast, KBaapaTU4HAs ¥ IPOOHO-TUHEWHAS PYHKIUU

31 DrneMeHTapHOe Hcciel0BaHue U TOCTPOEHHE IpauKOB 3TUX
byHKIUH

39 DneMeHTapHOe MCCIIeI0OBAaHNE U MTOCTPOEHHUE IPaUKOB ITHUX
byHKIUH

33 CreneHs ¢ 11eJ1bIM TokasareneM. buaom HerotoHa

34 Crenens ¢ nenbM nokaszareneM. bunom Hetorona

35 CrenenHas GyHKIMS C HATypaJIbHBIM M LI€JIbIM NoKa3areneM. Eé
CBOICTBa U rpadukK

36 KonrtponsHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpacduk"

37 ApudmeTnueckuii KOpeHb HaTypalbHON CTENEHH U €ro CBOWCTBA

38 Apudmernueckuit KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOICTBa

39 [IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUH, COICPKAIINX CTETICHN U
KOpHHU

40 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COIEPKAIINX CTETICHN U
KOpHHU

41 [IpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHN U
KOpHHU

4 Wppanmonansabie ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS

UppaloOHABHBIX YPAaBHEHHH




WppatmonanbHblie ypaBHeHN. OCHOBHbBIE METOBI PELICHUS

43 UppalOHATBHBIX YPaBHEHHH 1

44 WppaunonansHblie ypaBHeHUs. OCHOBHBIE METObI PEIIECHUS 1
UppalMOHABHBIX YPaBHEHHHA

45 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEIIEHUH HPPAL[MOHAIBHBIX 1
YpaBHEHUI

46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HUPPALIIOHATBHBIX 1
ypaBHEHHH

47 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEIIEHUH HPPAL[MOHAIBHBIX 1
YpaBHEHUU

48 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEIIEHUH HPPAL[MOHAIBHBIX 1
YpaBHEHUU

49 CaoiicTBa u rpaduk KOpHS N-0if CTENeHN KaK (GyHKIUU 0OpaTHOM 1
CTETICHH C HaTypaIbHBIM MTOKa3aTelIeM

50 CaoiicTBa 1 rpaduK KOpHS N-Oi CTETeHU KaK PYHKIIMH 0OpaTHOU 1
CTEIIEHH C HaTypalbHbIM [TOKa3aTelIeM

51 KonTponbnas pabota: "CBoiicTBa u rpaduk KOpHsI N-0i CTEICHH. 1
Wppaumonanbuble ypaBHeHUS"

52 Cremnens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

53 CreneHb ¢ paliOHaJIbHBIM TOKa3aTeneM U e€ CBOHCTBa 1

54 Cremnens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

55 [TokazarenpHas pyHKIMS, €€ CBOMCTBA U TrpaduK 1

56 Hcnonp3oBanue rpaduka GyHKIMK A1 pEeHICHUs] ypaBHEHUH 1

57 Hcnonb3oBanue rpaduka GyHKIMU IS peLIeHUs] ypaBHEHUN 1

58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS 1
MoKa3aTeIbHbIX YPaBHEHUN

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/bI PELICHUS 1
ITOKA3aTENIbHBIX YPAaBHEHUI

50 IToka3zaTenbHble ypaBHEHUSI. OCHOBHBIE METObI PEIIEHUS 1
MoKa3aTeabHbIX YPaBHEHUN

61 KonTponbnas padora: "[lokazarensHast pynkuus. [lokazarenbHbie 1
ypaBHEHHUS"

62 Jlorapudwm uncna. CoiicTBa jJorapudma 1

63 Jlorapudm uncna. CoiicTBa jorapudma 1

64 Jlorapudwm yucna. CroiicTa jorapudpma 1

65 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMbI 1

66 JlecATUYHBIC U HATypaJIbHBIC JIOTapH(MBI 1

67 [IpeoOpa3oBanue BBIPAXKEHUNA, COACPIKALIMX JIOTApU(MBI 1

68 [IpeoOpa3oBaHne BRIPAKEHHIA, COACPIKAIIX JIOTAPUDMBEI 1




69 [IpeoOpa3oBanue BBIPAXKEHUA, COACPIKAIIMX JIOTAPU(MBI 1
70 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U Tpaduk 1
71 Jlorapudmuueckas GpyHKIus, e€ cBOMCTBa U rpaduk 1
72 Hcnons3oBanue rpaduka GyHKIUN 1)1 peIICHUsT ypaBHEHUN 1
73 Hcnonp3oBanue rpaduka GyHKIMK A1 pELISHUs] YpaBHEHUH 1
74 Jlorapudmuueckue ypaBHeHHsl. OCHOBHbIE METO/BI PEILICHUS 1
norapuMUYECKUX ypaBHEHUI
75 Jlorapudmuueckue ypaBHeHHsl. OCHOBHbIE METO/BI PEILICHUS 1
Jorapu(pMUUECKUX ypaBHEHUN
76 Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/BI PEIICHUS 1
norapu)MUYECKUX ypaBHEHUI
77 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEIIEHUH JOrapu(PMUUECKUX 1
YpaBHEHUU
78 PaBHOCHIIbHBIE TEPEXO/Ibl B PEIIEHUH JOrapu(pMUUECKUX 1
ypaBHEHUH
79 KonrtponsHas pabdora: "Jlorapudpmuuaeckas GyHKIHUs. 1
Jlorapudmuueckue ypaBHeHus"
80 Cunyc, KOCUHYC, TAHI'€HC M KOTaHI€HC YMCIOBOTO apryMeHTa 1
81 CuHycC, KOCUHYC, TAHT'€HC M KOTAHI€HC YUCIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC M apKTaHI€HC YMCIOBOIO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO apTyMEHTa 1
84 Tpuronomerpuieckas OKpy>KHOCTb, OTIPEICTICHHIE 1
TPUTOHOMETPHUYECKUX (DYHKIIMH YHCIOBOTO apryMeHTa
85 Tpuronomerpuueckas OKpy>KHOCTb, OIpe/ieTICHHE 1
TPUTOHOMETPHUECKUX (DYHKIIUH YHUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 1
87 OcCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 1
89 OcCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
90 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1
91 [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN 1
92 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1
93 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
94 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
95 Pemrenne TpuroHoMeTpu4EeCKUX ypaBHEHUN 1
96 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1
97 Pemrenne TpuroHoMeTpru4eCKuX ypaBHEHUN 1
98 Pemenne TpUroHoOMETpUUECKUX ypaBHEHUI 1




99 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1

100 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM

101 KonrponsHas padora: "Tpuronomerpuyeckie BEIpaKEHUS U 1
TPUTOHOMETPUUECKHE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TTOCJIEI0BATENBHOCTEH. 1
MeTtoa MaTeMaTH4eCKON HHIYKIUU

103 MOHOTOHHBIE U OTpaHUYEHHbIE NTOCNIeA0BaTeNbHOCTH. VicTOopus 1
aHaIM3a OECKOHEYHO MaJlbIX

104 Apudmernueckas Iporpeccust 1

105 I'eomerpuueckas nmporpeccus 1

106 BbeckoneuHo yObIBaroIIast reOMETpUIECKasi IPOTrPeCcCust 1

107 CyMMa GeCcKOHEYHO YOBIBAIOIIEH T€OMETPUUYCCKON TPOTPECCUH 1

108 JInHEeNHBIN ¥ SKCIOHEHIMAIBHBINA pocT. Yncio e. dopmyna 1
CJIO’KHBIX TPOLIEHTOB

109 JInHEeNHBIN U SKCIOHEHIMAIBHBINA pocT. Yncio e. dopmyna 1
CJIO’KHBIX TIPOLIEHTOB

110 Vcnonb30BaHue NpOrpeccuu i PeLIeHUs pealbHbIX 3a/1a4 1
IPUKIIAJHOTO XapakTepa

111 Kontponbnas padota: "[locinenoBarenbHOCTH U Tporpeccuu’ 1

112 HenpepriBHble GyHKIINN U UX CBOWCTBA 1

113 Touka pa3peiBa. ACUMITOTHI rpaduKoB HyHKIHUN 1

114 CaoiicTBa (h)yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

115 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

116 Meroa MHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB 1

117 MeTto MHTEpPBAJIOB ISl PEIICHNS HEPABEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB 1

119 [IpumMeHeHMne CBOWCTB HEMIPEPBIBHBIX (DYHKLUHN [Tl peILICHUS 1
3aja4

120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH JIJIs1 peIIeHUs 1
3ama4y

121 [lepBas u BTOpast NpOU3BOAHbBIE PYHKIIMH 1

122 Omnpenenenne, TeOMETPUIECKUI CMBICI TPOU3BOIHOM 1

123 Onpenenenne, GU3NYSCKUN CMBICI POU3BOTHOM 1

124 VYpaBHeHHe KacaTeNbHOU K TpapuKy (QyHKIIMU 1

125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1

126 [Tpon3BoiHBIE ANIEMEHTAPHBIX (PYHKIUN 1

127 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINUN 1

128 [Ipoun3BoHast CyMMBI, TPOU3BEICHUS], YACTHOTO U KOMITO3ULIUU 1




byHKIMI

HpOI/I3BO,I[Haﬂ CYMMEI, ITPOU3BCACHUS, YaCTHOI'O 1 KOMITIO3UIIUHN

129 . 1
byHKIMHA
130 [TpousBoiHAS CyMMBI, IPOU3BEACHHMSI, YACTHOTO M KOMITO3HIIHH 1
byHKIMHA
131 KonTponbnas padora: "[IpousBonnas” 1 1
132 IToBTOpeHME, 0000IIEHNE, CUCTEMATH3aIMs 3HaHU: "Y paBHEeHUS " 1
133 [ToBTOpenue, 0600meHne, cucreMaTu3anus 3Hanui: "Oyakiun" 1
134 Hrorosas koHTposbHAs paboTa 1
135 HroroBas KOHTpoOJIbHAsI paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIKS 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KUIACC

KoanuecTBO 4acoB

Ne Tema ypoka KonTposbHbie
n/n Bcero
padoThI

1 [IpumeHeHne MPOU3BOIHON K UCCIIEIOBAaHUIO ()YHKIIUNA Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBbI

9 [TpumeneHre MpoON3BOIHON K UCCIIEAOBAHUIO (PYHKINI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

3 [IpumeHneHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUNA Ha 1
MOHOTOHHOCTH U 3KCTPEMYMBbI

4 [IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO ()YHKIIUNA Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

5 [TpumMeHeHre MPON3BOIHON K UCCIIETOBAHHIO (DYHKINI Ha 1
MOHOTOHHOCTb ¥ IKCTPEMYMBbI

6 [TpumeHeHre mPOU3BOJHON K UCCIIeIOBaHUIO (QYHKIINI Ha 1
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

7 HaxoxneHrne HaubobIIero 1 HAMMEHBIIETO 3HAYCHUS 1
HENpephIBHON (DYHKIIUU HA OTPE3Ke

8 Haxoxnenne HanOobIIer0 1 HAMMEHBIIIETO 3HAUCHUS 1
HETPEPHIBHON (PYHKIINU HA OTPE3KE

9 HaxoxneHre HauboIbIIero 1 HAMMEHBIIETO 3HAYSHUS 1
HENPEePBIBHON ()YHKITUU HA OTPE3KE

10 HaxoxneHre HauboIbIIero 1 HAMMEHBIIETO 3HAYCHUS 1
HENpPephIBHON (DYHKIIUU HA OTPE3Ke

11 Haxoxnenrne HanOonbIIero 1 HAMMEHBIIIETO 3HAYEHUS 1
HEMpepbHIBHON (DYHKIIMHU Ha OTPE3Ke

12 HaxoxneHrne HaubobIIero 1 HAMMEHBIIETO 3HAYCHUS 1
HEMpepHIBHON (DYHKIIMHU Ha OTPE3Ke

13 [IpuMeHeHre MPOU3BOIHOM /1711 HAXOKAEHUS HAWTYUYIIEro PeIIeHUs 1
B MIPUKJIAHBIX 3a/1a4ax

14 [IpuMeHeHnne MpoN3BOTHOM JIsi HAXOXKIEHUS HAUTYUIIIErO PEIICHUS 1
B MIPUKJIATHBIX 3a/1a4ax

15 [IpuMeHeHne npon3BOIHOM AJisi OIpEeIeTIEHUsI CKOPOCTH U 1
YCKOpEHUS TpoIiecca, 3aIaHHOT0 (GOopMYIOi UITH TPaPuKOM

16 [IpuMeHeHne npon3BOIHOM AJisi OIpeIeTIEHUsI CKOPOCTH U 1
YCKOpEHUS TpoIiecca, 3alaHHoro GopMysnon win rpadguxom

17 Kommozurust ¢hyHKImii 1

18 Kommoszunus ¢pyHkimit

19 Kommo3urmus GpyHKIwiz




20 I'eomerprueckue 0O6pa3bl ypaBHEHH HAa KOOPAMHATHON TIOCKOCTH 1

21 ['eomeTpuyeckue 00pa3bl ypaBHEHU HA KOOPIWHATHOMN TIIOCKOCTH 1

29 KonTtponsnast padora: "UccnenoBanue GpyHKIHI ¢ TOMOIIBIO 1
POU3BOHOMN"

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [TepBoobOpazubie anemeHTapHbIX GyHKIM. [IpaBuia HaxoxaeHUS 1
epBOOOPa3HBIX

o5 [lepBooOpasubie aneMeHTapHbIX pyHKIMIA. [IpaBuna HaxoxaeHUs 1
epBOOOPA3HBIX

26 WuTerpain. I'eoMmeTpruiecKnidi CMBICII HHTETpaJIa 1

7 Brruncnenue onpenenéaHoro naterpaia no gpopmysne HeroTona- 1
JleiiOHuna

08 Brraucnenue onpeaenéHroro uaTerpana mo ¢opmyne Herotona- 1
JleitOHua

29 [TpumeHneHue uHTErpaia A HaXO0XKACHUS TUIoHIa/Iel TUIOCKUX 1
uryp

30 [Ipumenenue naTerpana /s HaxoXAeHUsI 00bEMOB 1
reOMETPUYECKUX TeI

31 [Tpumeps pemienuit AuddepeHnaIbHbIX YpaBHEHHMA 1

32 [Tpumeps pemienuit AuddepeHnnaIbHbIX YpaBHEHHIMA

33 MareMaTHuecKoe MOJICIIMPOBAHUE PEATTbHBIX MTPOIIECCOB C 1
noMoIbio audQepeHnnanbHbIX ypaBHEHUH

34 KoHntponbnas padora: "[lepBooOpasznas u uHTETpan" 1

35 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1

36 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1

37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1

38 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1

39 Tpuronomerpuieckne GyHKINHU, UX CBONCTBA U rpaduku 1

40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

41 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

42 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHUH C ITOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemienne TpuroHoMeTpUUECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMeTpUUECKUX HEPABEHCTB

46 Pemenne TpuroHoMeTpuuECKNX HEPABEHCTB 1




47 Pewienne TpUroHOMETPUYECKUX HEPABEHCTB 1

48 Kontponbnas padora: "['paduku TpuroHoMeTprudeckux QyHKITUH. 1
Tpuronomerpuyeckure HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1

50 OcHOBHBIE METO/IbI PEILICHHUs TOKA3aTEIbHbIX HEPABCHCTB 1

51 OcHOBHBIE METO/IbI PEILICHHUS TOKA3aTEIbHBIX HEPABCHCTB 1

52 OcHOBHBIE METO/IbI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUIECKUX HEPABCHCTB 1

o4 OCHOBHBIE METO/IbI pEeLICHUS JIOTapU(PMUIECKUX HEPABEHCTB 1

55 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUIESCKUX HEPABCHCTB 1

56 OCHOBHBIE METO/IbI peIIeHUs JTOTapu(PMUIECKUX HEPABEHCTB 1

57 OcHOBHBIE METOIbI PEILICHHUSI UPPALIMIOHATILHBIX HEPABEHCTB 1

58 OCHOBHBIEC METO/IbI PEIICHUS] HPPATUOHAIBHBIX HEPABECHCTB 1

59 OcHOBHBIE METO/IbI PEILICHUSI UPPAIIUOHATILHBIX HEPABEHCTB 1

60 OCHOBHBIEC METO/IbI PEIICHUS HPPAMOHAIBHBIX HEPABEHCTB 1

61 ['padmyeckue METOABI pelIeHH UPPALIMOHAIBHBIX YPaBHEHUN 1

62 I'padmueckne MeTOIbI peICHHUS HPPAITMOHAIBHBIX YPaBHEHHH 1

63 ['padmyeckue MeTOAbI pelIeHHUs MOKa3aTeNbHbIX YpaBHEHUN 1

64 ['padpraeckue METOIBI pelIeHUs IMOKa3aTENbHBIX HEPABECHCTB 1

65 I'paduueckue meTos! perieHus JorapupMUIECKuX ypaBHEHUN 1

66 I'padpuaeckue MeTOIbI pemeHus JoTapu(MUIECKUX HEPABCHCTB 1

67 I'padmuueckue metos! pereHus J1orapupMUIeCKuX HEPABEHCTB 1

68 I'paduueckue METOIbl PELICHUs TOKA3aTEeNbHbIX U 1
norapu(pMUUECKUX ypaBHEHHMA

69 I'paduaeckne METONBI pelIeHHs TOKa3aTeIbHBIX U 1
norapu(MUUECKUX YpaBHEHUN

20 I'paduueckue MeTOIbl peLIeHUs OKa3aTeIbHbIX U 1
norapu(pMUUECKIX HEPABEHCTB

71 I'paduueckue METO bl PELICHUs TOKA3aTeNbHbIX U 1
JorapupMHUUECKUX HEPABEHCTB

79 KonTponbhas pabora: "MppannoHaibHble, I0Ka3aTelbHbIE U 1
norapupmMuuecKre HepaBeHCTBA"

73 KommuiekcHeie uncna. Anredpandeckas 1 TPUTOHOMETpUYECKast 1
(b opMbI 3amMCH KOMITJIEKCHOTO YHUCIIa

74 KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETPHUECKast 1
(opMBI 3aIIICH KOMILIEKCHOT'O YHCIIa

75 Apudmerndeckue onepanuu ¢ KOMITIEKCHBIMHA YUCITaMHU

76 Apudmerndeckue onepanuy ¢ KOMIICKCHBIMHU YHCIaMU




7 N3o6paskeHne KOMIUIEKCHBIX YMCeNl Ha KOOPAUHATHOH MIIOCKOCTH 1

78 N300pakeHre KOMIUIEKCHBIX YHCeI Ha KOOPAMHATHOM IITIOCKOCTH 1

79 ®opmyiia Myaspa. KopHu N-0#1 CTENEHU U3 KOMIUIEKCHOTO YUCia 1

80 ®opmynia Myaspa. KopHu N-0ii cTeNeHn U3 KOMIUIEKCHOTO Yucia 1

81 [IpumeHeHe KOMITJICKCHBIX YHUCEN IS pelieHus (PU3NIeCKuX 1 1
reOMEeTPUUYECKUX 3aa4

82 KonTtponpHas padora: "KomrekcHbie yrcina' 1

83 HatypanbHble u 11e51ble Yrciia 1

84 Harypanbnble u nenbie yncina 1

85 [IpuMeHeHne MPU3HAKOB JACITUMOCTH IEIBIX YHCEIT 1

86 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX YUCEI 1

87 [Tpumenenue npuszHakoB aeauMocTy 1enbix ynces: HOJ[ u HOK 1

88 [Ipumenenne npuszHakoB Aenumoctu nensix yucen: HOJl u HOK 1

89 [TpuMmeHeHre TPU3HAKOB JIETMMOCTH IIeJIbIX YHCEI: OCTATKHU IO 1
MOJTYJIO

90 [IpumeHeHne TPU3HAKOB JACTUMOCTH IEJIBIX YHCEI: OCTATKH I10 1
MOJTYJIO

01 [TpumeHeHre TPU3HAKOB JACTUMOCTH IEJIBIX YHCEIl: AJITOPUTM 1
EBkiuma fuist penieHus 3a/1a4 B MEJIbIX YUCIax

92 KoHTtpoinbHas padora: "Teopus menbix uyncen" 1

93 CucremMa 1 COBOKYIHOCTh ypaBHEHHl. PaBHOCHIIbHBIE CHCTEMBI U 1
CUCTEMBI-CIICJICTBUS

94 CucreMa ¥ COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CHCTEMBI U 1
CUCTEMBI-CIICJICTBUS

95 OCHOBHBIE METOIbI PEIIEHUSI CUCTEM U COBOKYITHOCTEH 1
paloHaIbHBIX YPAaBHEHHM

96 OCHOBHBIE METOJIBI PEIIECHUS CUCTEM U COBOKYITHOCTEH 1
UPPAIMOHATILHBIX YPABHCHHM

97 OCHOBHBIE METOIbI PEIICHUsI CUCTEM U COBOKYITHOCTEH 1
MOKa3aTeJIbHbIX YPaBHCHUHN

08 OCHOBHBIE METOIbI PEIIEHUSI CUCTEM U COBOKYITHOCTEH 1
MOKa3aTeNbHBIX YpaBHEHUN

99 OCHOBHBIE METO/IbI PEIIEHUSI CHCTEM U COBOKYITHOCTEMN 1
Jorapu(MUUECKUX YpaBHEHUN

100 OCHOBHBIE METOJIbI PEIIEHUSI CUCTEM U COBOKYITHOCTEH 1
Jorapu(MUUECKUX YpaBHEHUN
[IpumeHeHne CUCTEM K PEIICHHIO MaTeMaTHIECKUX 3a/1ad U 33724

101 U3 pa3IMuHBIX 00JacTel HAYKH U PeallbHOM KU3HU, HHTEPIIPETAIIHS 1

MOJIYYCHHBIX pPC3YJIbTATOB




HpI/IMeHeHI/Ie CHUCTCM K PCUHICHUIO MAaTCMAaTUYICCKHUX 3a/la4 U 3aaa4

U3 pa3IMYHBIX 00NacTell HAyKHW U PealbHOU KU3HU, UHTEPIIPETALIUS
102 0 , 1
MOJTyYEHHBIX PE3yIbTaTOB
MMEHEHNE HEPABEHCTB K PEIICHUI0 MAaTeMATUYECKUX 3a/1a4
IT
103 3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U peabHOU )KU3HH, 1
WHTEPIIPETAINS TOJTYICHHBIX PE3yIbTaTOB
104 KoHntposbHas padota: "CucTeMBbl paliiOHAIbHBIX, HPPAIlMOHATBHBIX 1
MOKa3aTeJIbHBIX M JIOTApU(PMUIECKUX YpaBHCHUHA"
105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu 1
106 PanmoHansHbIC HEpABEHCTBA C TApaMeTpaMu 1
107 PanroHanpHbIE CHCTEMBI C TTapaMeTpaMu 1
108 WppannonaibHble ypaBHEHUsI, HEPABEHCTBA C TapaMeTpaMHu 1
109 HppanroHanbHbIE CUCTEMBI € TTapaMeTpamMu 1
110 [Toka3arenbHble ypaBHEHHUs, HEPABEHCTBA C ITapaMeTpaMu 1
111 IToka3zaTenbHBIC CHCTEMBI C TTApaMETPaMHU 1
112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C ITapaMeTpaMu 1
113 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu 1
114 TpuroHomeTpudecKkue ypaBHEHHs C IIapaMeTpamMu 1
115 TpuronomeTprueckue HEPABEHCTBA C TTapaMeTPaMH 1
116 TpuroHomeTpru4ecKue CUCTEMBI € ITapaMeTpamMu 1
117 [TocTpoeHue u uccneaoBaHne MAaTEMAaTUYECKUX MOZENel pealbHbIX 1
CUTYallHil C MOMOILBIO YPAaBHEHUH C ITapaMeTpaMu
118 [TocTpoeHue u uccneaoBaHne MAaTEMAaTUYECKUX MOJENel pealbHbIX 1
CUTYaIlMil C OMOIIIBIO CUCTEM YPaBHEHHH ¢ TapaMeTpaMu
119 [TocTpoeHwue 1 UCCIIeIOBaHHE MAaTEMATHUSCKUX MOJIEIICH PeaTbHBIX 1
CUTYallHil C TOMOIIBIO CHCTEM YPABHEHUH C TapaMeTpaMu
120 KonrtponbHas pabora: "3agauu ¢ napamerpamu”
121 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3aIs 3HaHU: "Y paBHEeHUS"
122 [ToBTOpenue, 06001IeHNE, cUCTEeMaTH3aIUs 3HaHUH: "YpaBHeHUS"
123 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUN: Y paBHEHUS. 1
Cucremsl ypaBHeHHN"
124 [ToBTOpenue, o6o0eHne, cucTemaTu3anus 3nannii: "HepaBencrsa"
b b
125 [ToBTOpenue, 06061meHne, cucTeMaTu3anus 3Hanuii: "HepaBenctsa"
126 [ToBTOpeHme, 0000mEeHue, cucTeMaTH3aIus 3Hanui: "HepaBeHncTa" 1
197 [ToBTOpenue, 0600meHne, cucTeMaTu3aius 3Hanui: "[Ipon3BoaHas 1
U €€ npumMeHeHue"
128 [ToBTOpenue, 0600MIEeHNE, cucTeMaTH3anus 3Hanuii: "[Ipon3BogHas 1
U €€ npumMeHeHue"
129 [ToBTOpeHme, 0000mEeHue, cucTeMaTu3amus 3nanui: "[IponsBoHas 1




u €€ npumeHeHue"

[ToBTOpenue, 0600IIEHNE, ccTeMaTh3anus 3HaHui: "HTerpan u

130 " 1
€ro NpUMEHEHHUE
131 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3ays 3HaHui: "OyHKkIun" 1
132 [ToBTOpEeHHE, 0000IIEHUE, CCTeMaTH3alus 3HaHUi: "D yHKIUN" 1
133 [ToBTOpEHHE, 0000IICHUE, CCTeMaTH3alus 3HaHU: "D yHKIUN" 1
134 Wroroas kKoHTpoJBbHAS paboTa 1
135 Hrorosast koHTpoOIbHAs paboTa 1
136 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aIUs 3HAHU I 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

AnumoB, TkaueBa, Konsirua: AnreOpa u Hadana maTemaTudeckoro anaiausa. 10-11 kmaccsl.

bazoBsiii u yriyoneHnbsiii ypoBHU. YueOonuk. @I'OC

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






