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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas (OpMyJIUpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSMHU aJIreOpbl M MaTeMaTHMYeCKOr0 aHaliu3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHYECKOE MBIIIUICHHE.

B xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPIpPETAllUd  TIOJYYCHHBIX  pENICHUH, 3HAKOMATCA C  MpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHUSMHU U UX aBTOPaMH.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcss Kak uYepe3 Yy4eOHBIM Mmarepual, CrnocoOCTBYIOUIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIBPHOW KOHIIEHTpPAIMd BHUMAHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmetoauku oOyueHus anreOpe M HayalaM MAaTeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUUYEeCKUe TuHuu: «Yucna
U BbIUKCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUsI U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJIEP)KaTEIbHO-METOIUYECKUE JIMHUU H3YYAlOTCS Ha MPOTSHKCHUHM JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIAACh HOBBIMH TEMaMU W paszjaenamu. JaHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJaud, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111ero o0pa3zoBanusi. Ha ypoBHe cpeaHero oo1iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHMCIIOBbIE BBIpaXXEHHs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleunpUyYecKue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, IIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesysibraTte oOydarolluecss OBJIAJAEBAIOT PA3IUYHBIMM  METOJaMH  pPELICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C TIOMOIIbIO NPOU3BOJHOM, IIPU PELIEHUM MPHUKIAJHbBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAXKECHUU,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  TPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIHUNA, NX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMy 3aBUCUMOCTH MEXAY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyT KaK MAaTeMAaTHYECKUX, TaAK U MPHUKJIAJHBIX 3aj]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsl TpolueccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMATBHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIAIOLIMXCS pe3yibTaTaxX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOAMYECKask TUHUSA «MHOKECTBa U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosee YHUBEPCAIbHBIM SI3bIK, OOBEIWHSIONIUMN BCE pa3/eibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaT€MAaTHUKH U HCIIOJIb30BATh €r0 JJIS1 BBIPAXKEHUS CBOUX MBICIIECH.
JpyruM BaXXHbIM TPU3HAKOM MATEMaTUKUM KaK HAayKd CJeAyeT MpU3HaTh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
paBuiIaM  IOCTPOCHMSI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILUICHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIHPOBAHUS, KOTOPbIE MPU3BAHBI
cioco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJEJEH peasbHBIX
CUTYyalluii, MCCIEAOBAHMS 3TUX MOJENEH C IMOMOUIbIO ammapara ajiredpbl U
MaTE€MaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3a/1aHUS BILUIETEHBI B KaXKbIi U3 pa3eiI0B IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  IMPOOJIEeMYy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3yuenune yueOHOro kypca «AnreOpa M Havaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 dunmenramu. Teopema Buera.

[TpeoOpa3zoBaHus YNCITOBBIX BBIPAKEHUMN, COIEPKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHUMH. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENHA C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckasl mporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepeiBHble GYHKIIMM W HMX CBOWCTBA. TOUYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeesneHue, reOMeTpUUECKU U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oIlepald HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHUS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HammeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LEIbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEM paluOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs ypaBHEHM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre MPOU3BOIHOM K MCCIIEOBAaHUIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3a]adyax, Uil ONPENENIEHHUs CKOPOCTH W YCKOPEHMs Ipoliecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIecTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHXKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HayKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1ay, PEIICHU, pacCyXI€HU, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOEeCCHOHAIBHOM  JNESATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUIO Ha TMPOTSKEHUU BCEU >KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COLMAIbHON
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH JJIsl Pa3BUTHS LUBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eifiCTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPAaBHEHHUSI, KPUTEPHH MTPOBOAMMOTO aHAIN3A;

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKIACHUSX, MpEjiaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSATEIBHO 10KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHHIMA
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapHMAHTOB  peUIeHHs, BbIOMpaTh HamOoJee MOAXOMAUIMM ¢ y4&ToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBaTe/ibCKue 1eCTBHSA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IPENOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAIIH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMATHU3UpPOBaTh M HUHTEPIPETUPOBATh HH(POPMAIMIO Pa3IMYHBIX BHUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranuzanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEILHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEAMETHBIC PE3yJIbTaThl TIO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIbHOE YMCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJTHO ONEPUPOBATH MOHSATHUEM: CTENEHb C LEJIbIM I[TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOJAbl PEIICHUS pPalUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IMPUMEHSATh ONPEACIIUTENN I PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUU,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU [IJIsi MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpUPOBATh MOHATUSAMU: HppPAIlMOHATbHBIC, MOKa3aTeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPHUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alllapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PyHKIUM OOpaTHOM CTENEHu C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKUMH, UX CBOMCTBa M rpaduKH, HMCIOJIB30BATh MX TpaQUKU [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 JPYrHuX y4eOHBIX MPEIMETOB U pealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUYECKas MPOTrpeccusi, JUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 33TaHUS
MOCIEeI0BATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONUCaHMsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCICHUA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

CBOOOMHO OMEpHUpPOBATh TMOHITHEM OCTaTKa IO MOIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOM (popMe, BBINIOJIHATh apU(PMETHUECKUE ONEepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OMNEPUPOBATH TMOHITUSMU: HpPpaAlMOHAIIbHBIC, MOKa3aTelbHbIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKre U  TPUTOHOMETPUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMBbI IO YCIOBHUIO 33/a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHa/IM3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUHAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



CBOOOZHO OMEpUPOBATh MOHATHSAMHU: TEepBOOOpa3zHas, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmysne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NPOrpaMMblI Bcero Koutpoaurie | Mpaxruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1€MCTBUTEIbHBIX YHCEIL.
1 MHorounensl. PainoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
LIEJIBIM TTOKa3aTeNIeEM
3 Apudmerndeckuit KOpeHb N-0if CTENEeHH. 15 1
HppanuonaibHble ypaBHEHUS
4 [TokazarensHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIHS. 18 1
Jlorapudmuueckre ypaBHeHUs
6 TpuronomeTpruyeckue BIPaXXEHUS U 29 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U TPOTPECCUH 10
HenpepoiBabie Gynkiun. [TponsBoanas 20
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoarupie | Iparriuseciue o0pa3oBaTejbHbIE
padoTshI padoTsbI pecypenI
1 HccnenoBanue GpyHKIHIA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOU
2 [TepBoOOpa3Hast u HHTETpAI 12 1
3 I'paduku TpuroHOMETpUUECKUX (PYHKIIHI. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1
JorapupmMuUecKue HepaBeHCTBA
KommiekcHbie uncna 10
6 Harypanbnble u nensie yucna 10
CucTeMbl palioOHATEHBIX, HPPAIIMOHATIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
yYpaBHEHUHU
8 3ama4yM ¢ napaMeTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 16 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxruueckue f:syqe}mﬂ :)Iﬁl;l:ll?;OBaTeﬂbHLIe
padoThI padoThI pecypesI
1 [[MHOK€eCTBO, ONepaliy Hal 1
MHO>KECTBAMU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmnapara J1Jis pelieHus 3a1a4
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OECKOHEUYHBIE TTEPUONMUECKUE IPOOH
6 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
petieHus MPUKIAIHBIX 33124
5 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
penieHus MPUKIAIHBIX 33124
8 JleicTBuTenbHBIC YKclia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTnueckue oneparuu c 1
JIEHCTBUTEIIbHBIMU YU CIIAMU
10 Monyinb 1eMCTBUTEIHHOTO YUCIa U €r0 1
CBOMCTBA




11

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yiibTaTa BRIYUCICHUN

12

OcCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPABHEHUN U
HEPaBEHCTB

13

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOuUI€Ha Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorousneHsl ¢ HeabMi Kod(hGUiineHTamMu.
Teopema Buera

17

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

19

Marpuiia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUNA CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUHUCIICHHE €r0 3HAUYeHUs

21

[TprMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBbI JINHEHMHBIX YpaBHEHUI




22

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

Pemmenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KoHntpoinbhas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a/1aHus (HYHKIUH.
Bsanmuo obparnbie pynkum. Kommosurmst

byHKIII

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[IpomexyTKH 3HaK TOCTOSTHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnpiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U IpOOHO-
AuHenHas QyHKIH

31

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITUX PYHKLIUH

32

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTpoeHre TpaGuKOB ATUX PYHKITUH

33

CreneHn ¢ LIETIBIM ITOKa3aTeaeM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITIOKa3aTeaeM. buaom

34 HeroTona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 eJIbIM mokasareiieM. E€ cBolicTBa 1
rpadguk

36 Kontponbnas pabota: "Crenennas
¢bynkmus. E€ croiicta u rpaduk"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIEpXAIINX CTETIEHU U KOPHU

41 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHHS UPPAITMOHATBHBIX
yYpaBHEHUN
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
yYpaBHEHUN
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

44 METO/bI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUI

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




UPPALMOHATILHBIX YPaBHEHHM

PaBHOCHIEHEIC MEPEXO0bl B pCICHUHA

40 UpPpALMOHATILHBIX YPABHEHHIM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATIBHBIX YpaBHEHUI

48 PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
UPPALMOHATILHBIX YPaBHEHHIM
CaoiicTBa U rpaduK KOpHSI N-Oi CTEHCHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoiicTBa U rpaduK KOpHSI N-Oi CTEHCHH

50 KaK QyHKIIMH OOpaTHOW CTETICHU C
HaTypaJIbHbIM I1OKa3aTeseM
KonTponsHas pabora: "CBoiicTBa u rpaduk

o1 KOpHs n-0M creneHu. MppannoHansHbie
ypaBHEeHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CrermneHb ¢ palluOHAIBLHBIM MTOKA3aTeleM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIMS, €€ cBOICTBA U
rpadux

56 Hcnonp3oBanue rpaduka QyHKIUM 115
peluieHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKINM 115

peluieHus: ypaBHEHU I




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUI
[lokasarenbHble ypaBHeHUs1. OCHOBHbBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KonTponpHas padora: "[lokazarensHas 1
¢ynkuus. [TokazarensHbie ypaBHeHus"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudm yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(pMBI 1

66 JlecaTHYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

67 [IpeobpazoBanue BhIpa)eHUH, 1
CoJIepXKanux Jorapudmbl

68 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

69 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIINX JOoTapudMbI

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpadux

7 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U 1
rpaduk

72 Hcnonb3oBanue rpaduka GyHKIIUN AJIs 1




pelIeHNs] ypaBHEHUI

Hcnonws3oBanue rpadpuka QyHKIUU A5

3 pelIeHusl ypaBHEHUM
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHSI JIOTApUPMUISCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonTponsnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHMCJIOBOT'O apryMeHTa

84 TpuronomeTpuueckas OKpyKHOCTb,

OonpeaACIICHUC TPUTOHOMETPHUICCKUX




(bYHKIHI YUCIIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

85 oTpeeIeHUE TPUTOHOMETPHUECKHUX 1
GyHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

o1 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKECHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKECHUI

94 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE YpaBHEHUS"

102 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS 1




rocjienoBareiibHocTel. Meton
MaTeMaTU4eCKOW UHIYKIIHH

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCJIeI0OBaTeILHOCTH. MIcTOopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nmporpeccust

107 CymMma 6eckoHEeuHO yObIBaroIei
FE€OMETPUUECKON MPOTrPECCHH

108 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"[TocnemoBaTebHOCTH U TIporpeccuu’”

112 HenpepoiBHble GyHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMNTOTHI FpaUKOB
byHKIHMA

114 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (GyHKIIMI HEPEPHIBHBIX Ha
OTpe3Ke

116 MeToa UHTEpPBAJIOB JJIS PEIICHUS




HEPaBCHCTB

MGTOI[ HHTCPBAJIOB JJIA pEIICHUS

117
HEPaBEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

120 [TprMeHeHnEe CBOWCTB HEMIPEPBHIBHBIX
(byHKUUH 1715 peleHus 3a1a4

epBas U BTOpasi IPOU3BOIHbIE KLIUU

121 IT

122 OnpezneneHue, reoMeTPUYECKUI CMBICI
MIPOU3BOIHOM

123 Onpenenenue, GU3NIECKUN CMbICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelbHOU K rpaduKy
byHKIUM

15 VYpaBHeHMEe KacaTeabHOU K rpadpuky
byHKIUN

126 [Tpon3BoIHBIC dNIEMEHTAPHBIX (PYHKIIUH

127 ITpon3BogHBIE DIIEMEHTAPHBIX KITHI

VH

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI
[Tpon3BoHast CyMMBI, TPOU3BEACHUS

130 ’ ’
YACTHOTO U KOMITO3ULIMH (DYHKIIUH

131 Kontponbnas padora: "[IpousBognas”




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

132 - 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkUn"
134 Hrorosast koHTpoIbHAs paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011eHe, CUCTeMAaTU3aIIIs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
UCClIeIoBaHHI0 (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeIOBaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

IIpuMeHeHne Mpon3BOJHOM K
MCCIIeIOBaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHON

(GyHKIUHU HAa OTpe3Ke

Haxoxnenue HanbonbLIErO U




HAUMEHBIIIETO 3HAUYCHUS HENPEPBIBHOMN
GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOoJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMMA Ha OTPE3KE

10

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

11

Haxoxxnenune HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

12

Haxoxxnenune HanOoIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKLIUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHON IS
HAaXO0KJICHUS HAWJTY4YLIEro PEHIeHHs B
MPUKJIAJHBIX 3a/1a4ax

14

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaUIy4dlIEero pelueHus B
MPUKJIAJHBIX 3aa4ax

15

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH
rpaduxkom

16

[IpumeHeHnre nporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION WK
rpadpukomM




17

Kommo3zurust ¢hyHKImii

18 Kommozurust ¢hyHKImii

19 Kommozurust ¢hyHKImii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM TJIOCKOCTH

21 ['eomeTpuyeckue 00pa3sl ypaBHEHUH Ha
KOOPJMHATHOM MIIOCKOCTU

99 KoHnTtposnbhas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBooOpa3HbIe 37IeMEHTAPHBIX (QYHKITHI.
[TpaBuna HaX0XkI€HUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe dIEMEHTAPHBIX (YHKITHI.
[TpaBuna HaX0XkI€HUS IEPBOOOPA3HBIX

%6 Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpaa

97 Brruucnenue onpenenéHHOro HHTErpana
no popmyne Herotona-Jlelt6uuma

28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleltouua

29 [Ipumenenre nHTErpasia sk HAX 0K ICHHS
TJIOMIAIEH TUIOCKUX (pHUTYp

30 [Ipumenenre nHTErpaa IIsi HaX 0K ICHHS
00BEMOB r€eOMETPUYECKHUX TEI

31 [Tpumeps pemennii nuddepeHITnaTbHBIX

ypaBHEHU U




[Tpumepsl pemennii nuddepeHITnaTbHBIX

32 .
ypaBHEHUH
MaremaTnueckoe MOJEIUPOBaHHE

33 PEeaNbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHIHaTbHBIX YPaBHEHUH

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

38 Tpuronomerpudeckne GyHKINU, HX
CBOICcTBa U rpaduKu

39 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpadUKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPHYECKON OKPY>KHOCTH

Pemenuie TpUroHOMeTpHUUECKUX

44
HEPABEHCTB

45 Pemenuie TpUroHOMeTpUUECKUX
HEPABEHCTB

46 Pemenuie TpUroHOMeTpUUECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTprUeCcKUx
HEPABEHCTB
KoHntponbHas pabora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIMA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIEC METO/IBI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEILICHUS

norapu(pMHIECKUX HEPABEHCTB




OcCHOBHBIE MCTOJBI pCHICHUSA

> UPPALMOHATILHBIX HEPABEHCTB
58 OcHOBHBIE METOIbI PEILICHUS
UpPpaLMOHATILHBIX HEPABEHCTB
59 OcHOBHBIE METOIbI PEIICHUS
UpPpaLMOHATILHBIX HEPABEHCTB
50 OcHOBHBIE METOIbI PEIICHUS
UPPALMOHATILHBIX HEPABEHCTB
61 ['padmyeckue METOABI peLICHHS
UpPPaMOHATIFHBIX YPaBHEHUN
62 ['padmyeckue METOABI pelIeHHs
UpPPaMOHATILHBIX YPaBHEHUN
63 I'padmaeckne MeTOBI pemeHHs
MTOKa3aTeJIbHBIX YPaBHEHUI
64 I'paduaeckne MeTOBI pemeHHs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduaeckue MeTOBI pemeHHs
Jorapu(pMUUECKUX ypaBHEHHUH
66 ['padrueckue METO B! peIIeHUS
norapu(pMUIECKIX HEPABEHCTB
67 ['padrueckue METO B! peIIeHUS
norapu(pMUIECKIX HEPABEHCTB
['padrueckue METO B! peIIeHUS
68 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN
I'paduueckue MeTobI pemeHus
69 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUI




70

['padmyeckue METOABI peLICHHs
MOKa3aTeNbHbBIX U JOrapu(OMUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHbBIX U JIOrapu(MUUECKUX
HEPaBEHCTB

72

KonTponpsHas pabdora: "MppanuoHanbHele,
NoKa3aTesbHbIE U JorapudMudeckue
HepaBeHcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKasi pOpMBI 3arcu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUUecKast (pOpMBbI 3arucu
KOMILJIEKCHOT'O YHCIIa

75

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpﬂHHaTHOﬁ IJIOCKOCTH

78

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpﬂHHaTHOﬁ INJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau n-oit ctenenu
13 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI IJI




perieHus GU3NUECKUX U T€OMETPUIECKHUX
3a1au

KoHnTtposnbnas pabdorta: "KomMruiekcHbie

82 |
yucna

83 HarypanbHble U 11e51ble Yrciia

84 HarypanbHble U 11e51ble Yrciia

85 [TpyuMmeHeHre TPU3HAKOB JIETUMOCTH
LEJBIX YUCell

86 [TpuMmeHeHre TPU3HAKOB JIETUMOCTH
LEJBIX YUCell

87 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nensix uncen: HOA u HOK

88 [TpuMmeHeHre MpU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

89 [TpuMmeHeHre TpU3HAKOB IETUMOCTH
IEJTBIX YUCEII: OCTATKH IT0 MOIYITIO

90 [TpumeHeHre TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEI: OCTATKH IT0 MOIYITIO
[TpuMeHeHre TPU3HAKOB JISTTHMOCTH

91 IEJIBIX YUCEIT: alropuT™ EBKIIHIA JUIs
pENIeHHS 3a/1a9 B IEJIBIX YHCIax

92 Kontponbnas padota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.

93 PaBHOCHITBHBIC CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 CucreMa 1 COBOKYTHOCTh ypaBHEHUH.

PaBHOCHIBHBIC CHCTEMBI U CHCTEMBI-




CJIICACTBUA

95

OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX
ypaBHEHUH

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUI

97

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

98

OcHOBHBIE MCTOABI pCICHUA CUCTCEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHU I

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMHUecKux
yYpaBHEHUHU

100

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMuIecKux
yYpaBHEHUHU

101

[IpumeHeHne cuCTEM K pELIEHUIO
MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3
pa3IMYHBIX 00J1acTe HAYKU U peaslbHOM
YKU3HU, HTHTEPIIPETaLUs OTy4YEeHHBIX
pe3yabTaToB

102

IIpuMeHeHne cuCTeM K peIeHUI0
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IMYHBIX 00JIaCTEeH HAYKU U PeaIbHOU
YKU3HU, UHTEPIIPETALUs OJy4YEHHBIX




pe3yabTaToOB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

103 pa3IMYHBIX 00J1acTeH HAYKU U peaIbHON
KHU3HHU, UHTEpIpeTalys NOTy4eHHbIX
pe3yJIbTaToB
KonTpoapHas padora: "Cucremsl

104 palMoHATBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHUI"

105 PanuonansHbIe ypaBHEHHUS C TapaMeTpaMu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanronanbHbIE CUCTEMBI € TApaMETPAMU

108 HppanunonaibHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppanmonaiibHbIE CUCTEMBI C
napameTpamu

110 [Toka3zarenbHBIC YpaBHEHHsI, HEPABEHCTBA
C rmapaMeTpaMu

111 Iloka3zarenpHble CUCTEMBI C TApAMETPAMU

112 Jlorapudmudeckue ypaBHEHHS,
HEpaBEHCTBA C MapaMeTpamMu

113 JlorapugpmuuecKkue CUCTEMBI ¢
napameTpamu

114 TpuronomeTpuieckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuuecKue HEPABEHCTBA C




napaMeTpamu

116

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u ncciaeaoBaHue
MaTeMaTUYECKUX MOJIEIICH peaTbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamu

118

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEH peabHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C ImapameTpaMu

119

ITocTpoenue u uccinegoBaHue
MaTEMATUUYCCKUX Moneneﬁ PCAIBHBIX
CUTYaIMi C MOMOUIBIO CUCTEM YPAaBHEHUN
C mapameTpamu

120

KonrtponsHas pabdora: "3agauu c
napaMmerpamu’

121

[ToBTOpenue, 06001IIEHNE,
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"

122

[ToBTOpenue, 06001ICHNE,
cucTeMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenue, 06001IeHNE,
CUCTeMaTH3aIus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

124

[ToBTOpenue, 06001ICHNE,
cucremaTtusanus 3Hanuii: "HepaBencrna"

125

[ToBTOpEeHme, 0600IIECHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrna"




[ToBTOpEeHme, 0600IICHNE,

126 . " 1
cucreMaru3alus 3Hanui: "HepaBeHcTBa
[ToBTOpEHME, 0600IIECHUE,

127 cucreMaruzanus 3Hanuii: "[IponsBogHas u 1
eé npuMmeHeHue"

[ToBTOpEHME, 0600IIECHUE,

128 cucremarusanus 3HaHuii: "IIpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremarusanus 3Hanuil: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucTeMaTH3anus 3HaHui: "MHTeTrpan u ero 1
npuMeHeHune"

131 [ToBTOpenue, o6odIIEHKE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

132 [ToBTOpenue, 06001IIECHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

TOroBast KOHTPOJIbHAasA padboTra

134 n 0

TOroBast KOHTPOJIbHAs padboTa

135 n 0

136 [ToBTOpenue, 06001ICHNE, 1
CHCTEMATH3aLMs 3HAHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






