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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas (OpMYJIUpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI popMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHUMAaHUsl OCHOBHBIX TEHJICHLIUWA pa3BUTHS S3KOHOMHUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYeCKOro aHalu3a pPa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKLUHUU U PacCyXAaTh JEAYKTHUBHO, HCIIOIb30BATh
0000IIeHEe W KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpMUpPYET
KpPEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
WHTEpIPETAllUM  TOJYYEHHBIX  PEUIEHUW, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TIpPUPOJE, HAYKE U HCKYCCTBE, C
BBIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyebHblli Kypc 00J1aZjaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcss Kak uYepe3 Y4eOHBIM wmarepual, CrnocoOCTBYIOUIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomeH TMPOJAOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmetoauku oOyueHus anreOpe M HayalaM MAaTeMaTHYECKOTO
aHalM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUKCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUsI U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHainu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIMIAACh HOBBIMH TeMaMU W paszjaenamu. JaHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCIEI0BATENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
peIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJaud, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHMSI, OLIEHUBATh YHMCIIOBbIE BbIpaXXEHHs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleun(pUyYecKue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MAaTeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 000OIIeHHE U
KOHKPETH3AIHS.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbraTe oOydarolluecss OBJIAJAEBAIOT PA3IUYHBIMM  METOJaMHU  PELICHMUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TMOKA3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKaimx mnapamerpel. [lodydeHHble yMEHHSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBaHUM (PYHKUUI C TIOMOIIbIO MPOU3BOJHOM, IIPU PELIEHUU MPHUKIAJHbBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYeHUH (PyHKUIUH.
Jlannast copepkarenbHas IMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKE BBIPAXKECHUU,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps m3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEICTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMUeCKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk W C pElIeHHEM ypaBHEHHUN M HepaBeHCTB. IIpu 3TOM Oosbllloe BHHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJiaMy 3aBUCUMOCTH MEXAY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTMHUN HAIEJIeH Ha Pa3BUTHE YMEHHIM
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTHyecKoro aHaliu3a IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MAaTeMaTHYECKUX, TaK M NPUKIAJHBIX 3a/ad,
JOCTYITHBIX O0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh MX HauOONbIINE W HAUMEHBIIUE
3HAYEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHMsI TpoleccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMATbHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaIT O



BBIJIAIONIUXCSI PE3ybTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MEeTOANYECKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONMNNA BCE pa3/eibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIIOJIb30BATh €0 JJIsi BHIPAXKEHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILUICHUS
0Oy4JaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara aureOpbl H
MaTEMaTUYeCKOTO aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUS BIUIETCHBI B KOK/IBIN U3 Pa3fiesioB MPOTPaMMBbI, IIOCKOJIBKY BECh MaTepHall
y4eOHOr0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETHU3UPOBATh  MPOOJieMy.
JlesitenbHOCTh 1O  (OPMHUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHATIU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble MNepuoanyeckue Apoou. [lpumenenue npoOeld W TPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiEd 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepalMy € JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYUCIICHHS, TIPaBUIIa
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

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

Jlorapupm uymcna. CpoiictBa norapu¢pma. J[leciTuuHbIE W HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1IEJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJIHOW MepeMEHHOW. JlenmeHne MHoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowieHsl ¢  LEJIBIMUA
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKECHUN, COIEPKAIINX CTENEHN U KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBaHue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peleHus
Jorapu(pmMHUECKUX YpaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue MOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu U peasibHOU
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3agaHus (QyHkuu. B3auMHO o0OpaTtHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskuuu. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee u HauMeHblee 3HaueHus: QyHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHas GyHKIMS ¢ HATypaldbHBIM U ILI€JIbIM TOKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpAaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpOIEcCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4ecKOro aHajaimn3a

ITociaenoBaTellbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBaTENbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOrpeccruy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmysia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUuy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOUKH pa3pbiBa. ACHMMTOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMH HENpPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
buznyecKuil CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (yHKIHH.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMenblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYecKas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHy M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IMYHBIX 00JacTel HAyKW W peaybHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEpaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne meTonbl pelieHHs YpaBHEHHMM W HepaBeHCTB. ['paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajan3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxaenue  HauOoNbIIEro W HAaMMEHBUIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEeUIeHUs B
NPUKIAJAHBIX 3aj]adyax, JUIsl OIpPENENIEHHs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[Ipumenenue wHTErpajga I HAXOXKIACHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOIIBI0 U depeHInaTbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUaIOIMIEerocs Kak akKkTUBHOTO H
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIOUAs ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusUecKoro BOCHUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (GU3NYEecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOII00Us, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrt W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, OPUEHTAITHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM KakK CpEJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTeMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHMsI, KpUTEPUU TTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMymupoBaTh H  NIPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

IPOBOJAUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAINIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAUIMH ¢ y4ETOM
CaMOCTOSTENILHO BBIJICTICHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CINITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIECIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OPOBEAEHHOIO  HAONIOACHMS, MCCIECAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IMIPOLIECCA, A TaKKE BbBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMHU, TAHHBIX, HEOOXOIUMBIX JJI1 OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYPUPOBATh MH(POPMALIUIO, MPEICTABIATh €€ B PA3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSATEIIBHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMynIupoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4M, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4M, BHIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTh KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEJIBHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATH IIeJIb COBMECTHOU
JeSATEeTbHOCTH, TJIAHUPOBATh OPTaHHM3AIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbI pabOT, JAOTOBapuBaThCsA, OOCYXIaTh TMPOIECC U Ppe3yJbTaT paloThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywyenus B 10 kiaacce oOydaromuiics MHOTYYUT CIEIYIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMHU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBa
PAlMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

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

MPUMEHSTH MPUOIKEHHBIC BRIYMCIICHUS, TPABUJIA OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



cBOOOZIHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM IIOKa3aTeleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO ONEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJieHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1ay;

CBOOOIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 s BBIUMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPEAEIUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJbHbIE CUTYallUH C MOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIHTEINEH,
MHTEPHPETUPOBATH NOJYUCHHBIN PE3YINIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKECHUN,

BBITMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHuyUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYEcKre GopMyJIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHMIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKUUH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE Mpeo0pa3oBaHus rpa)uKoB PyHKIU;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIHUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypajlbHBIM U LEJIBIM
nokasaresieM, rpaduk KOpHs N-oi cTerneHu Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has M JIpOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TMOKAa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA TMPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PEaIbHON
KU3HH, BBIpAXXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]y BETMUMHAMY;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrPeCCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, OopMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIETOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMU: HENpPEPbIBHbIE (PYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI IJIs1 peLICHUS 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHI;,

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapat Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHN 3a]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

cBOOOIHO OIEpPHpPOBaTh MOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOyyaromuics TOJYYHUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJI0€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M IEJbIX YUCEN, UCIOJIb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHHs 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOJIHO ONEpUPOBATh TMOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH TOHATHSIMHU: HPPAIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH IMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUSL, HAXOAUTH PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C UCIOJIb30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YyJIbTaT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHxmii;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mateMaTH4eCKOro aHaJIu3a:

WCITOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIEIOBAaHUS (YHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3adaHHOro ¢GOpMyJIoNd WU
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeaAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHbIX (YHKIMHA M BBIYHUCISATH
uHTerpai no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM DJieKTpoHHbIe (HuppoBbIe)
n/n NMPOrpamMMbl Bcero Kontpoanuie oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 MHuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oyukuuu v rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudpmuueckue ypaBHEeHUs
5 Tpuronomerpuveckre BIpaKEHUS U 29 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U IPOTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHnoBaHue pa3aesioB U TeM DJiIeKTpoHHbIe (HH(POBHIE)
n/n NMpoOrpamMmbl Bcero Konrpoapurie o0pa3oBaTejibHbIE PeCypPChl
padoThI
1 I/ICCJ'IGILOBaHI:Ie (GYHKIHHA ¢ TOMOIIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u uHTETpal 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
TpuronomeTpuyeckre HEpaBeHCTBA
4 WpparnmonaibHbIe, TOKA3aTEIBHBIC H 24 1
norapu(MHYEeCKUEe HEPAaBEHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10 1
CucreMbl paloHATBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMeTrpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AIA 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka KonTtpoJsbHbie tuposhie
Bcero o0pa3oBaTte/ibHbIE
padoThI pecypenI
1 [[MHOXkeCTBO, Onepali HaJl MHOXXECTBAMHU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmnapara J1Js pelieHus 3a1a4
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEUYHBIE IEPUOINYECKHUE JPOOH
Panmonaneubie uncna. OOBIKHOBEHHBIC U
5 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHs TPUKIaJHbIX 3a7a4
8 JleicTBuTenbHBIE UKciia. PalimonanbHbIe U 1
HppAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JIeMCTBUTENbHBIMU YU CIIAMU
10 Mopynpe JeNCTBATEIBLHOTO YHCIIA U €r0 1

CBOMCTBA




11

12

13

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTObI pCHICHUA LCIIbIX U

JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jenenne MHOTO4JIeHa Ha MHOT'OUJICH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HeabpMu KodhpuiineHTamu.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

IIpuMeHeHne onpenenuTens s peeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHMI




22

23

Penienne nmpukiagHbIX 3aa4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpPaBHEHUM

24

Kontponbnas padora: "Pannonanbuble
ypaBHEHHUs U HepaBeHcTBA. CrcTeMsl
JMHENHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CITOCOOBI 3a1aHUs (YHKITUH.

Bsanmuo obparnbie pynkium. Kommosumms

byHKIII
I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeAesieHus] © MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu dyHkmm.
[TpoMexyTKH 3HAK TOCTOSIHCTBA

28

UYErHble 1 HEUETHDBIE PYHKITUH.
[lepnoauueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

29

30

31

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauOosnsiiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

Jluneitnas, kBagpaTuuHas U ApoOHO-
TuHeHas GyHKIun

SHGMCHTapHOe HUCCIEA0BAHUEC U ITOCTPOCHUEC

rpaduKoB 3TUX QYHKIUN

32

33

SHGMCHTapHOe HUCCIEA0BAHUEC U ITOCTPOCHUEC

rpadukoB 3TuX QyHKUINN

Crerens ¢ LICJIBIM MOKa3aTeneM. buaom




Hrrotona

Crerens ¢ LICJIBIM ITOKa3aTeleM. buaom

34 HeroTona

35 CrenenHast QyHKIUS C HATYPATbHBIM U
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

36 Kontpoinbnas pabora: "CreneHHas
dbynaknus. E€ colicTtBa u rpadguk”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIEHU U €ro CBOKMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXKaIINX CTEIIEHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepXkKaIINX CTEIIEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
COJIeprKaliX CTENEHU U KOPHU
HppanmonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEMICHUS UPPALlMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLIECHUT

MPPALMOHAJIBHBIX YPABHEHUN




PaBHOCHIEHBIC MNEPEXO0Abl B pCICHUHA

40 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXO/bI B PEIICHUH
UpPpALMOHATILHBIX YPAaBHEHHIA

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUU
UPPALMOHATILHBIX YPABHEHUM
CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHs N-Oi CTENEHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM
KonTtponpnast padora: "CBolicTBa 1 rpapux

51 KOpHsI N-oii ctenenu. VppanmoHanbHbie
ypaBHeHuUs"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

55 [TokazarenbHas pyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN OIS
pelIeHusl ypaBHEHUI

57 Hcnonk3oBanue rpadpuka QyHKIUN A5
pelIeHus] ypaBHEHUI

58 [ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE




METO/Ibl PELICHUS] OKA3aTEIbHbIX
ypaBHEHU I

IToxazaTensHBIE YpaBHCHHA. OcCHOBHEBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHU M
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

60 METO/BI pEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUH

61 KonTtpomnpHas padora: "[lokazarensHas 1
¢ynknus. [TokazarenbHbie ypaBHeHUs"

62 Jlorapudwm yucna. CpoiicTBa norapudpma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudwm yucna. CpoiicTBa norapudpma 1

65 JlecaTH4HbIE U HATypaJIbHBIC JTOTapH(PMBI 1

66 JecsaTruunble U HATypallbHbBIE TOTapU(PMBI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
J0rapuQpmbl

68 [IpeobOpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
aorapu@msl

69 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
J0rapuQpmbl

70 Jlorapudmuueckas pyHKuusA, €€ CBONCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHkuus, e€ cBolcTBa U 1
rpadux

79 Hcnonb3oBanue rpaduka QyHKIUM 15 1

peleHns ypaBHeHUI




Hcnons3oBanue rpadpuka QyHKIUU A5

3 peueHusl ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/BI peIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapuPMHUECKUX yPaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

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

80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOT'O apryMeHTa

81 CuHyC, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCJIOBOT'O apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpEEIIEHNE TPUTOHOMETPUUECKHX

(GYHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

o1 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

03 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAXCHUI

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

95 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

96 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

98 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

99 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

100 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS 1

ocjienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOoHHBIE B OrpaHUYCHHBIC

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHanm3a
0ECKOHEUHO MaJlbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yObIBaro1asi reoMeTpuiecKas
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOMN MPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Vcnonb30BaHue NpOrpeccuu s pelieHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonrtponsHas pabora:
"ITocenoBaTenbHOCTH U IPOrpeccun”

112 HenpepbiBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbIBa. ACUMIOTOTHI I'padUKOB
byHKIMI

114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HCPAaBCHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPaBEHCTB
MeTto MHTEpBAIOB ISl pEIICHUS

118
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [IpruMmeHeHue CBOMCTB HEMPEPHIBHBIX
GYHKIMH 1S pereHust 3a1a4

121 [lepBasi u BTOpas Mpou3BOIHbIE (PYHKINU

122 Onpenenenue, reOMETPUYECKUN CMBICIT
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOM

124 VYpaBHeHME KacaTeabHOU K rpapuky
byHKIIMN

15 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIUM

126 [Tpon3BoIHBIE 3NIEMEHTAPHBIX PYHKLUI

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA

128 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMU (YyHKIHH

129 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIMU (PYHKIIMH

130 [Tpou3BoHAS CYMMBI, TPON3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKIIHIA

131 KonTtponbhas padora: "[IpounszBoanas”

132 [ToBTOpeHME, 0000IMEHNE, CHCTEMATH3AIUS




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS

133 - 1
3HaHui: "OyHKIMN"
134 Wrorosas KoHTpOJBbHAS paboTa 1
135 HroroBast koHTpoIbHAs paboTa 1
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATU3AINS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IIpuMeHeHne Npon3BOJHON K
WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U OKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K

UCCIIeIOBaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
HCCIEeI0OBaHUI0 (YHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

HaxoxnaeHnue HaKOOJIBIIETO U




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GbyHKIMN Ha OTpE3Ke

Haxoxxnenre HanOoIIbIIero u
HAaMMEHBIIETO 3HAYCHHUST HETIPEPBIBHOM
(GyHKIIMH Ha OTpe3Ke

10

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

11

12

13

14

Haxoxnenue HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
GbyHKINU Ha OTpE3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XJICHUS HAWITYYILEro peleHus B
MPUKJIAIHBIX 3a7a49ax

[IpuMeHeHne npou3BOJHON [
HaXO0XJACHNS HaWIY4Ilero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[IpuMeHeHne Mpou3BOJHON [
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro (opMyson Uit
rpaduKom

16

[Ipumenenne npou3BOTHOM IS
ompeieTICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxom




17

Kommnosumus pyHkmmii

18 Komnozumus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

91 I'eomerprueckue 0Opa3bl ypaBHEHHI Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpazubie AeMEHTAPHBIX (YHKIIUA.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

o5 [TepBooOpasHbie 3NeMEHTapHBIX (HYHKITUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI
WHTErpasa

97 Brruncnenue onpeiei€HHOro HHTErpasa mo
dbopmyne HeroTona-Jleitonuna

28 Brruucnenue onpeaenéHHOro MHTErpaa mno
dbopmyne Hetotona-Jleitouuia

29 [IpuMeHeHue uHTETpaia sl HAXOXKIACHUS
Ioaiel IIOCKUX GUryp

30 [IpuMeHneHnne uHTETpaIa ISl HAXOXKIACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemennii quddepeHInaTbHbIX

ypaBHEHUH




[Tpumeps permenuit 1uddepeHImaTbHbIX

32 .
ypaBHEHHH
MareMaTHueCKOe MOJICIIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIHaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuveckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMeTpu4ECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTpuUECKuX
HEpPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEpaBEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIMM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEeLLICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHbBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEeILICHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PETICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPAaBCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

> UpPPaLMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UppaLMOHAIBLHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEILICHHS
UpPPaLMOHALHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHHS
UpPPaLMOHAILHBIX HEPABEHCTB
61 I'paduaeckue MeToabI penIeHus
UppaLMOHABHBIX YPaBHECHHUI
62 I'paduyeckue METOIBI peLICHUS
UPPaLMOHABHBIX YPaBHEHHUI
63 I'paduaeckue MeToAbI penIeHUs
MIOKa3aTeNbHBIX YPaBHECHUN
64 I'padmaeckue MeToAbI penIeHUs
MOKa3aTeNIbHBIX HEPABEHCTB
65 I'paduyeckre METOIBI pEeLICHUS
Jorapu(PMUYECKUX YpaBHEHUM
66 I'padmaeckne MeTOABI penIeHUs
Jorapu()MUYECKIX HEPABEHCTB
67 I'paduyeckne METOIBI pEeLICHUS
Jorapu()MUYECKIX HEPABEHCTB
I'paduyeckre METOIBI pEeLICHUS
68 MOKa3aTeIbHBIX U JIOTapU(OMUIECKIX
YpaBHEHUI
I'padmyeckue MeTOABI penIeHUs
69 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapupMUIecKux
HEPaBEHCTB

KonrponsHas padora: "UpparnuoHaibHeie,
IoKa3aTesbHbIe U JJorapudmuyeckue
HepaBeHCTBA"

73

KomruiekcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUECKask POPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJAMHATHOM TNIOCKOCTH

N300paskeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAWHATHOM TUIOCKOCTH

®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMIIJIEKCHOTO YHUCIIa

80

81

®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMILIEKCHOTO YHCIIA

HpI/IMCHCHI/IC KOMIIJICKCHBIX YU CCII OJId




peuieHus GU3NYEeCKUX U TeOMETPUUECKUX
3a1a4

Kontponbnas padota: "KomrmiekcHbie

82 \
qrcia

83 HarypanbHble 1 1enpie ynciaa

84 HarypanbHble u 11enpie yucia

85 [TpuMeHeHne TPU3HAKOB IETUMOCTH IIEITBIX
qHcen

86 [TpuMeHeHre TPU3HAKOB JICTTMMOCTH TISITBIX
qHCcen

87 [TpuMeHeHre TPU3HAKOB JICTTMMOCTH TISITBIX
yucen: HOJl u HOK

88 [TpuMeHeHne TPU3HAKOB IETMMOCTH IEITBIX
gucen: HOJl m HOK

89 [TpuMeHeHHe TPU3HAKOB JICTTMMOCTH TISITBIX
YHCEN: OCTATKU IO MOJTYJTIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
YHCeN: OCTaTKU MO0 MOTYJIIO
[TpuMeHeHre TPU3HAKOB IETMMOCTH TIEITBIX

91 qrcen: anropuT™ EBKimIa [UTst pereHust
3a7a4 B IEJBIX YUCIIaxX

92 Kontponbnas pabota: "Teopus 1enbix
gucen"
CucrteMa 1 COBOKYITHOCTh YpaBHEHHIH.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIeICTBUSA

04 Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

PaBHOCHUIbHEIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUU

97 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHbIX YPABHECHUI

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

98
COBOKYITHOCTCH IMOKA3aTCJIbHBIX YPABHCHUU

OcHOBHBIE MCTOJbI pCHICHUA CUCTCM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

[IpuMeHeHMe crcTeM K peleHUIo
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HH, HHTEPIPETALNS TTOTYICHHBIX
pE3yNIbTaToB

[IpuMeHeHMe crcTeM K peleHUIo
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHON
KU3HU, UHTEPIPETANNS TTOTYICHHBIX
PE3yNbTaToB

HpI/IMCHCHI/IC HCEPABCHCTB K PCIICHUIO
MAaTCMaTHYCCKUX 3aJa4 M 3aJa4 U3

103




pa3IMYHbBIX 00JacCTel HayKH U peallbHOMN
YKU3HHU, UHTEPIIPETAIUS TOJTYYSHHBIX
pE3yJIbTaTOB

Kontposbnas pabora: "Cucremsl
paloHaIbHBIX, UPPALMOHABHBIX

104 MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHHUH"

105 PanmronansHbIe ypaBHEHHS C MapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PanrioHanbHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 WpparnmonansHble ypaBHEHUs, HEPABEHCTBA
C rmapamMeTpamMu

109 HppanmoHaibHble CUCTEMBI C TApaMeTpaMu

110 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbBIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114 TpuroHomeTpruYecKue ypaBHEHHUS C
napameTpamu

115 TpuronomeTpruyeckue HepaBEHCTBA C
napameTpamu

116 TpUroHOMETPUYECKUE CHCTEMBI C
rapameTpamMmu

117 ITocTpoenue u uccienoBanue




MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalUi C IIOMOLIbIO YPABHEHUH C
rapameTpamu

ITocTpoenue u uccieoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX

118
CUTYyallUii C IOMOIIBIO CUCTEM YpaBHEHUH C
napameTpamu
ITocTpoenue u uccnenoBaHue

119 MaTeMaTHYECKUX MOJIEeN pealbHbIX
CUTYyallUii C TOMOIIBIO CUCTEM YpaBHEHUH C
napameTpamu

120 KonTponbnas padora: "3anauu c
napameTrpamu"

121 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

122 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIHS
3HaHui: "YpaBHeHus"
[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS

123 3HaHui: "YpaBHeHusa. Cucremsl
ypaBHeHuUi"

124 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3alUs
3HaHuii: "HepaBeHncra"

125 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HaHui: "HepaBencrsa"

126 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrna"

127 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT

3HaHuii: "[Ipon3Boanas u e€ npumeHeHue"




[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

128 o 1 " 1
sHanuii: "[Ipon3BoaHas u e€ mpuMeHeHue
129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT 1
3HaHuii: "[IpousBogHas u e€ npumeHenue"
130 [ToBTOpeHME, 06001IEHNE, CHCTEMAaTH3aIlUs 1
3HaHui: "MHTErpan u ero npumeHeHue"
131 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AT 1
3HaHui: "Oynkun"
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HaHui: "OyHkun"
133 [ToBTOpeHME, 00001IEHNE, CHCTEMAaTH3AITUS 1
3HaHuit: "Oyakun"
134 HroroBas koHTpoIbHAs paboTa
135 HToroBast KOHTpOJIbHAS paboTa 1 1
136 HOBTOPGHI/I@, 0000111cHIE, CHCTEMATH3aIUS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
AnrebOpa u Havasa MaTeMaTudeckoro ananmusa, 11 kmace/ Komsrun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimoHepHoe 001IECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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