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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIaJIeBaroOT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTopas (opMyIupyeT cBOU
JOCTHKEHHS B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKia/lbIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO MCIIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHajii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHUS C TIOMOINBIO MHAYKIIMA U PACCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETU3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa M Hadajla MaTeMaTH4YE€CKOIO
aHalM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeajbHbIX CUTYAlUH,
UHTEPIIPETallud  TOJYYEHHBIX  pEUICHHH, 3HAaKOMSTCA C  NpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00ianaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESITEIbHOCTH, TpeOyIolel MpOJOIKUTENbHOM  KOHIICHTpAllMM BHHUMAaHUS,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yIbTaT.

B ocHOBe MeToanKHN 00y4eHHs anredpe 1 HadajaaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN NPUHIUI 00YUESHHUS.

B ctpykType yuebHOTro Kypca «Anredpa n Hayajia MaTeMaTHUYE€CKOTO aHaTN3a
BBIIETICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U rpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce OCHOBHbIE
COJEPKATEIbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



oOy4eHHs Ha YPOBHE CpeiHero o0mero 00pa3oBaHusi, €CTECTBEHHO JOTOTHSS APYT
JpyTa ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMU U pasenamu. JlaHHbII yaeOHbIi
KypC SBJISI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde cojaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TAaKMX KaK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIN3, TEOPHUSI MHOKECTB, MaTeMaTHUUYeCcKas Joruka u gpyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb pEAJbHON CUTyalluM, IPUMEHATh 3HAHUS,
IOJly4YEHHBIE MpPHU H3YYEHHHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSTENIBHO
c(OopMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layd, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopeprxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHHM, BKIIIOYAIOMIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUClIa, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH NPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarolIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCEN  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB PpPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATIBHBIX YKCeN, apu(pMETHUECKUE ONEpaluy, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnaronapsi mocnenoBaTeabHOMY PACIIMPEHUI0 KpPYyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX MPUMEHEHHS JUIS PELICHUS Pa3iNyYHbIX 33734
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKd U €€ pojiH B
MOCTPOEHUU MOJIENIEH peallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHEe U
KOHKpETHU3aIusl.

JIunus «YpaBHEHUS UM HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasznene IIporpamMMbl IpPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbrare OOydYarolIMecs OBJAAEBAIOT PA3JIMYHBIMH METOJAMH  PELICHUS
palMoHaNbHBIX, HPPAIMOHATBHBIX, TOKAa3aTeNbHBIX, JOTAapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
cojepkaux mapaMerpsl. lloydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA IPH
UCCIIEOBAaHUM (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIAJHBIX
3aJa4 U 3aJja4 Ha HAXOXKJIEHUE HanOOJBIIMX U HAUMEHBUIMX 3HAYEHUH (PyHKLUU.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAEeT B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacuéTel 1m0  (opmymnam, mpeoOpa3oBaHus  pPalUOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TaKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyKICHUH,
paboTBl C CHMBOJIBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEeHCTB. AnreOpa npeniaraet 3G PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxarenbHo-MeToauueckas JuHUA «DyHKIMH U TpaQUKA» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337aET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU JIJs1 pelIeHus 3a1ad U3 APYruX y4eOHBIX
NPEIMETOB U PEATIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllOE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKIY
pa3NTUYHBIMA BEJIMYMHAMU, MCCIIEIOBATh TOJYyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuain 3Toil copepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MIO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYTI KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYITHBIX OO0YYaromuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepikarenbHas JHMHHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COUAIBHO-
HPKOHOMHMYECKHUX, 33/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAJIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (QOPMUPOBAHUIO YMEHHMHM pAacloO3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronmecs y3HatoT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak HaykKd, U 00 HX
aBTOpax.



CopeprxarenbHO-METOIMYECKast TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMaTHYECKOW JIOTHKHU. TeopeTHKO-
MHO>KECTBEHHBIC TMPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMAaTHKHU
U TpejiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHAIONIMN BCE pa3Jiesibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUTUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruMm BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN U CJEJAOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONW JIOTHUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICIHPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNied C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOTO aHalln3a, WHTEPHPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCITONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pPEAbHBIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3yUEHHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Jpoou. IIpuMeHeHue npoOeil U IPOLIEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3IUyHbIX OTpacjeil 3HAHUM U peaIbHOM KU3HU.

JlelicTBuTenbHbIE 4ucla. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEILHOTO YHCia U €ro cBoicTBa. [IpubnmkEéHHBIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr ¢ 1enbIM HokazareneMm. buHom Hprotona. HMcnosib3oBaHue
noAXo e (GOpPMBbI 3aMMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTUuHbIE W HATypaJibHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI'€HC, KOTAHT€HC YHMCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHBbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHHUSI M YypaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOrouieHs!I ¢ 11e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPIKAIIMX CTETICHU U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HHM, CoaepKALIUX JTOTapUPMBbI.

Jlorapudpmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI peuieHus
Jorapu(pMUUECKUX YPaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMHW. Marpuua CUCTEMBbl JIMHEHHBIX
ypaBHeHU. OnpeaenuTens MaTpUIIbl 2 X2, ero FTEOMETPUUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs M1 PEUICHUS CUCTEMBbI
JVUHEWHBIX ypaBHEHMI. PelieHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanne NOCTPOEHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENEIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTell HaAyKU U pealbHOM KU3HU.

DOyHKUMH U TPaPUKH

@®yHkus, crnocodbl 3amaHus (QyHkIuu. B3auMHO o00patHble (QyHKIUU.
Komnozummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6unacTb ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMHU. MaKCUMyMbl U MUHHMYMBI
dbyukiuu. Haubonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1S pelieHUs ypaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OINpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['padmku peasbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajm3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTUYeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHUKHOBEHHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHaiu3a OeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckasl mporpeccuu. beckoneyHo yobiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
IIPOrpecchui. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOoB. Mcnonb30BaHWE MPOTrpeccUuu JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapakKTepa.



HenpepeiBHble QyHKIMM ¥ HX CBOWCTBAa. TOYKkM paspbiBa. ACHMMOTOTHI
rpajuxoB ¢yakiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3aaa4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
busznyecKuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbix  ¢yHkiuil.  [IpousBogHass ~ CymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. I[IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO  ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yncia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpavueckass W TpPUTOHOMETpUYECKass (POpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHON IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3UUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEW PAILMOHAJIBHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHre ypaBHEHHI, CACTEM H HEPABEHCTB K PELIEHUIO0 MATEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALM
ITOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOPbI€ BO3HHUKAIOT MPH PEUICHUM 3aad HU3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K UCCIIENOBaHUIO (QYHKIMII HA MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEro 3HaYeHUI HEeMPEPbIBHON
(yHKUIHUU Ha OTPE3KE.

[IppumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION MK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxaeHus nepBOOOpPa3HbIX.

WNuterpan. ['eoMeTprudeckuil CMbICI HHTETpAIA. BeruucieHune onpeaenéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUTYp U
00BEMOB T€OMETPUUECKHUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOILIBI0 U depeHInaTbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TIPOLECIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JTOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN HAYKU U ACSTEIbHOCTHIO YYEHOT0, 0CO3HAHUE JTMYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOWUHMBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PEUICHUH, pacCyKJIeHUM, BOCTIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryispHas (U3NYecKass aKTHBHOCThH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TIpodEeCCUOHAIBHOW — JIESITEIBHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrt W Ppeann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHWU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-Y)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUSCKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUSL IUBUJIM3AIINY, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKU U MAaTEeMaTUYECKOU
KYJBTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUs:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MAaTEeMaTUUYECKHUX
OOBEKTOB, TIOHSTWUW, OTHOIICHUN MEXAy MOHATUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKICHUSAX, MPEAaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUI
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpaTh Crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB PEIIEHUs, BEIOUPATh HanboJee MOIXOAIIUN C YYETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBarebCKue 1eHCTBUSA:



UCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBATH TMMOTE3Yy, ApryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHST U BBIBOJBI IO pe3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIecca, a TaKkKe BBIABUTATD
MPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOpPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpEJICTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS TIO XOJIy PEUIECHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pe3yJIbTaT;

B XOJI¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3jM4Me M CXOICTBO MO3UILMN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIE YHHBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, ITOPUTM PELICHHS 33a]1auH, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJLJIEKT:

BJIAJ€Th HABBIKAMM  ITIO3HABATENbHON  peduieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax paldoThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YacCTh pabOThI U KOOPIMHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CICAYIOIINE
MpPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboyell mporpaMmbl yueOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPANHOHATBLHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JIEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PAa3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOU KU3HU;

NPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUJIKY U
OLICHKY P€3yJbTaTa BEIYNCICHUM;



CcBOOOZHO OMNEpUpPOBAaTh IOHATHEM: CTENEHb C MEJIbIM IOKa3aTeleM,
UCITIOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CcBOOO/IHO OIEpPUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHH;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBbL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC M APKTAHTECHC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh pa3jJU4YHblE METOAbl PEIICHHS pPalUOHAIBHBIX W APOOHO-
pAlMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CcBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEJIbIMA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOI'O4YJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mus
peleHns 3a1ay;

cBOOOIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOMCTBA ONPENENUTEN 2 X 2 NI BBIYHCICHHS €r0 3HA4YEHUs,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBI JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOIIBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBMM C KOPHSIMHU Uil MpeoOpa3oBaHUs
BBIPAKCHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAJIHBIM [10KAa3aTeIIEM;

UCI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHMUI;

cBOOOIHO OMNEpUPOBATh MOHATUAMU: HppaIOHATIbHBIE, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B W OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYJIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/Jadyd, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILHMS, CIIOCOOBI 3a/aHusl QyHKUUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MLMUSA (YyHKUMNA, Trpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeo0pa3oBaHus rpa)uKoB PyHKIUT;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPENEICHHUS U MHOKECTBO
3HaYEHUHN PYHKIMH, HYJTU QYHKIUH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OINEpUpPOBaTh MOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOOJiblIee M HauUMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENEeHW KaK (DYHKIMU OOpaTHOM CTENeHu ¢
HaTypaJbHBIM [10Ka3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JMHEMHAas, KBajJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHUH;

cBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (GYHKUMA i1 MCCIENOBAaHUA IMPOLECCOB H
3aBUCUMOCTEN MpHU PEIIeHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apu@MeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruiecKas mporpeccusi, TMHEHHBIN 1
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIIEOBATEILHOCTD, CIOCOOBI 3aJaHuUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMHM, aCUMOTOTHI rpaduka QyHKIINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO M KOMIIO3UIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKHIM CMBICT MPOU3BOJIHON 1Jis
peleHus 3a1au.

MHokecTBa M JIOTHKA:

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

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peasIbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]1a4 U3 IPYTUX yU4EeOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonimy ob0ydyenus B 11 kiacce oOyd4aromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JETMMOCTH LIEJbIX YHCel,
HOJl m HOK HarypanbHbBIX 4ucen g pelieHus 3a7ad, NPUMEHSTb alrOpUTM
EBxnuna;

cBOOOMIHO OMEpPUpPOBATh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMUHbIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOHN (hopMe, BBITIOIHATH apu(METHIECKHE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CcBOOOZHO ONEPUPOBATHh MOHATUSAMHU: HPPALMOHATbHBIC, MOKAa3aTENbHbIE U
Jorapu(MHUUECKUe HEpPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXoAuMmble (GOpMyNbl  JUIsI  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3AaTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palvOHAaJIbHbIE, UppaLrOHaIbHBIE, IIOKa3aTelIbHBIE,
jgorapupMUyUecKue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U MapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs YPABHEHUN U HEPABEHCTB, a
TaK)Ke 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh peajlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKEHHUSI, YPABHEHUWS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTHh TpaduKU KOMMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU ABYX (hYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM
MJI0CKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPUUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEalIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaOOJbIIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HETPEPHIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO ISl HAXOXKJICHHUS HAWIY4ylIero peuieHusl B
NPUKJIAJIHBIX, B TOM YUCJIE COLMATBHO-3KOHOMUYECKHUX, 3a/1a4aXx, JUIsl OIpeIeIeHUs
CKOPOCTH U YCKOpPEHHS Mpoliecca, 3aJaHHOTo (JOpMyIIoi Win rpaduKkoMm;



CBOOOZHO OMNEpUPOBATh TMOHATUSAMU: [EpBOOOpa3Has, ONPEACIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKUMNA M BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX UTYp U 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

peliath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[MAIbHO-DKOHOMUYECKOTO H
¢u3nveckoro xapakrepa, CpeCTBAMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
Ne /it HaumeHoBaHue pa3iejioB H TeM KoJsmmyecTBo yacos DnexTponubie (LU(POBLIE)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
1 [ToBTOpenue kypca 5-9 kitacco 4
MHO0KeCTBO IECTBUTENIbHBIX YNCET.
) MHorounensl. PaninoHanbHble ypaBHEHUS 20
U HepaBeHCTBa. CHCTEMbl JIMHEHHBIX
ypaBHEHU I
3 Oynkuuu u rpapuku. CreneHHas 12
(GyHKLUS C LeNbIM [T0Ka3aTeleM
4 Apudmernueckuii KOpEeHb N-0i CTEIICHH. 15
WppanmonanbHbie ypaBHEHUS
5 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10
ypaBHEHUS
6 Jlorapugmuueckas GyHKIUS. 13
Jlorapugmuueckue ypaBHEHHs
7 TpuroHoMeTpudeckue BEIPaXKEHUS U 2
yYpaBHEHHS
ITocnenoBaTeIbHOCTH U IIPOIPECCUU 10
HenpepseiBuble ¢pynkuuu. [Iponssoanas 20
10 [ToBTOpeHwme, o6o6meHI/vIe, 5
CUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136




11 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuyecTBo 4acosB

JekTpoHHbIe (HU(pPOBbHIE)

Ne ni/mn
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
| I/ICCJ'IC,I[OBaHI:IC GYHKIHHA ¢ TOMOIIIBIO )
MIPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpaI 12
3 I'paduku TpuroHOMeTpUUECKUX (YHKIIHI. 14
Tpuronomerpuieckue HEPaBEHCTBA
4 HppanroHanbHbIe, MOKa3aTeIbHbIC U 24
norapu(MHIECKUE HEPABEHCTBA
KommiekcHbie uncna 10
Harypanbhble u nemnsle yucna 10
CucreMsl pallioHaIbHBIX,
7 HUPPALMOHATILHBIX IMOKA3aTEIbHBIX U 12
norapu(pMUUECKUX ypaBHEHHMA
8 3amauun ¢ mapameTpaMu 16
9 [ToBTOpEHwMe, 0606H16HI:IG, 16
CUCTEeMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIIACC
Konu4yectBo yacos
Ne i/ Tema ypoka
Bcero

1 BX0HOM KOHTPOJIb 1
2 Bxo1HO# KOHTPOJIb 1
3 [ToBTOpEeHME Kypca MaTeMaTuku 5-9 KilaccoB 1
4 [ToBTOpEeHune Kypca MareMaTuku 5-9 KiiaccoB 1
5 [[MHuOkecTBO, onepariy HajJi MHOXKECTBAMH U UX CBOMCTBA 1
6 Juarpammsbl Diinepa-Benna 1
7 [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOT'O anrapaTa JUlsl peleHus 3a1a4 1
2 Panmonanshbie yncia. OObIKHOBEHHBIC U IECATUYHBIE IPOOU, MPOIIEHTHI, 0ECKOHEUHBIE 1

MepUOANYECcKHe Ipodu
9 ITpumeHnenue apoGeil ¥ NPOLIEHTOB Ul PELICHUs IPUKIIAIHBIX 3a/1a4 1
10 JleiicTBUTENBHBIE YKCIIa. PallnoHanbHbIe U HPPALMOHAIIBHBIE YHCIIA 1
11 Apudmernueckue oneparuu ¢ AeHCTBUTEIbHBIMHA YHCIaAMU 1
12 Mopnynp AEMCTBUTEIBHOIO YHACIIA U €TI0 CBOMCTBA 1
13 [TpuGnnxEHHBIE BEIUUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa |

BBIUMCIICHU I
14 OcHOBHBIE METO/BI PELIEHUS LEJIbIX U APOOHO-PAlMOHANIBHBIX YPaBHEHUI U HEPABEHCTB 1
15 OCHOBHBIE METO/IbI PELLICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHHUH U HEPAaBEeHCTB 1
16 MHorouneHns! OT OJHOM epeMEeHHOM. JleleHrne MHOTO4JIeHa HA MHOTOYIEH C OCTATKOM. |

Teopema besy
17 MHorousens! ¢ neasiMu kodpdunnentamu. Teopema Buera 1
18 Pemenue cucrem TMHENHBIX YpaBHEHUM 1




19 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 1

20 Marpuiia cucteMbl JTUHEHMHBIX ypaBHEHUH. OnpeneauTesb MaTPUILbl 2X2, €r0 TEOMETPUIECKUM 1
CMBICJI U CBOMCTBA; BBIUYMCIIEHUE €TI0 3HAYCHMUSI

)1 Onpenenurens MaTpULBI 2X2, €r0 TEOMETPUUYECKUNA CMBICI U CBOWCTBA; BEIYUCIEHUE €r0 |
3HAYEHUS

22 [IpuMeHeHue onpenenuTens A peLIeHUs] CUCTEMbI JIMHEWHBIX YPaBHEHUN 1

23 Pemenue npukinaaHbix 3a1a4 ¢ MOMOIIBI CUCTEMbI JIMHEHHBIX YPAaBHEHUN 1

24 KonTponbhas padora: "PannoHnanbHble ypaBHEHUs U HepaBeHCTBA. CHCTEMbI IMHEHHBIX |
ypaBHEHHH"

25 OyHKuMs, crnocoObl 3ananus pyHkiuu. Bzaumuo odparusie pynkuun. Komnosunus ¢hyHkuit 1

26 I'paduk pynkuuu. dnemeHtapHbie mpeodpazoBanus rpadukoB GpyHKIKN 1

7 OO6nactp ornpeneneHuss © MHOXecTBO 3HaueHn Gyakun. Hymn ¢yakmum. [IpomexyTku 3HaK |
IIOCTOSIHCTBA

73 Uérnble u Heu€THbIe QyHKIMU. [lepuoanueckue pyHkuu. [IpoMexyTKu MOHOTOHHOCTH 1
byHKIIUU

29 Makcumymbl 1 MUHUMYMBI GyHKIIMA. Hanbosnpiiee 1 HanMeHbliee 3HaueHne (PyHKIIMU Ha |
IIPOMEXKYTKE

30 JluneiiHas, kBajipaTUuHas U ApoOHO-TMHEIHAS PYHKIINU 1

31 DeMeHTapHOe Ucciel0BaHue U MOCTPOEHUE rpauKoB 3TUX (HYHKIMH 1

32 DneMeHTapHOE UCCIIEIOBAaHNE U TTOCTPOEHUE TPadUKOB ATUX (PYHKITHI 1

33 Crenens ¢ 1enbM nokasareneM. bunom HeroToHa 1

34 Crernens ¢ 11ea6IM oka3areneM. buaom HeroToHa 1

35 CrenenHast GyHKIIHS ¢ HATypaJIbHBIM H LIeTbIM MToKa3ateneM. E€ cBoiicTBa u rpaduk 1

36 KonTponbnas pabora: "Crenennas ¢pyukuus. E€ cBoiicTBa u rpadux" 1

37 Apudmerndeckuil KOpeHb HaTypaJbHOU CTETIEHH U €ro CBOIMCTBA 1

38 ApudmeTnueckuii KOpeHb HATYpaJIbHOW CTENIEHH U €ro CBOMCTBa 1

39 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAKECHHM, COIEPIKAIINX CTENCHH U KOPHH 1




40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTEICHU U KOPHH 1
41 [IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUH, COIEP)KAIIUX CTEIIEHN U KOPHHU 1
42 WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELIECHUS UPPALlMOHATIbHBIX YPaBHEHUN 1
43 WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELIECHUS UPPALIMOHAIbHBIX YPaBHEHUN 1
44 Hppannonanbabie ypaBHeHU. OCHOBHBIE METO/IbI PEIICHUS UPPALUOHAIBHBIX YPABHEHHI 1
45 PaBHOCHIIBHBIE IIEPEXOBI B PEIICHUU UPPALMOHAIBHBIX YPABHEHUM 1
46 PaBHOCHUITbHBIE TIEPEXO/IBI B PEIICHUU UPPALMOHATIbHBIX YPAaBHEHUM 1
47 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUN UPPALMOHAIBHBIX YPABHEHUI 1
48 PaBHOCHIIBHBIE IEPEXOBI B PEIICHUH UPPALMOHAIBHBIX YPABHEHUI 1
49 CaoiicTBa U rpaduKk KOpPHS N-0i CTETNEHN KaK (yHKIIMK OOPaTHON CTEIIEHH C HATypaIbHBIM 1
[I0Ka3aTeieM
50 CaoiicTBa 1 rpauK KOpHS N-Oi CTENEeHH KaK (PYHKIIMH 0OpaTHOW CTENEHH C HATypaIbHBIM |
[I0Ka3aTeieM
51 KonTponbnas pabota: "CoiicTBa u rpaduk KOpHs n-oii ctenenu. ppannoHanbHbie 1
ypaBHeHUs"
52 Crenens ¢ palliOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
53 CreneHs ¢ pallMOHAIBHBIM ITOKAa3aTEIEM U €€ CBOMCTBA 1
54 Cremnens ¢ pallMOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
55 [TokazarenpHas pyHKIMS, €€ CBOWCTBA U Tpaduk 1
56 Ucnons3zoBanue rpaduka QyHKITUU A1 pEIICHUS] YPABHEHHI 1
57 Hcnons3oBanue rpaduka QyHKINU A pelIeHUs] ypaBHEHUI 1
58 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIIEHUS MOKA3aTEIbHBIX YPAaBHEHUI 1
59 [TokazaTenbHble ypaBHEeHUA. OCHOBHbBIE METO/IbI PEIICHUS] IOKA3aTEIbHbBIX YPABHEHUN 1
60 [TokazaTenbHble ypaBHEeHUA. OCHOBHbBIE METO/IbI PEILICHUS TOKA3aTEIbHbIX YPaBHEHUN 1
61 KonTponbnas pabora: "[lokazarensHas pynkuus. [lokazarenbHble ypaBHEeHUS" 1
62 Jlorapudm uucna. CoiicTBa jorapugpma 1




63 Jlorapudwm uucna. CpoiicTa iorapupma 1
64 Jlorapudm yucna. CoiicTsa jorapudpma 1
65 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 1
66 JlecATUYHBIE U HaTypaJIbHbIE JTOTapH(PMBI 1
67 [IpeobOpazoBanme BeIpaXKeHUH, CoIepKAIIUX JOTaprUPMbI 1
68 [IpeoOpazoBaHue BBIpaKEHHH, COIEPIKALTUX JToTapu(MbI 1
69 [IpeobOpazoBanue BeIpaXKeHUH, CoIepKAIIUX JOTapruPMbI 1
70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1
71 Jlorapudmuueckas pynkuus, e€ cBoicTBa U rpapuk 1
72 Hcnonp3oBanue rpaduka GyHKIMK IS pEeLICHUS] YpaBHEHUH 1
73 Hcnonb3oBanue rpaduka QyHKIMU U1 PELICHUs] YPaBHEHUN 1
74 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIESCKUX YpaBHEHHI 1
75 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbIE METO/bI PEIICHUS JIOTapu(PMUUECKUX YpaBHEHUI 1
76 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOIBI PEHICHUS JIOTapU(PMUIECKUX YpaBHEHHIHA 1
77 PaBHOCHIIbHBIE TEPEXO/Ibl B pEIIEHUH JOrapu(pMUUECKUX YpaBHEHUN 1
78 PaBHOCUIIBHBIE IEpEXObl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHUI 1
79 KonTponbnas padora: "Jlorapudpmuueckas ¢pynkuus. Jlorapupmudeckue ypaBHeHUs" 1
80 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YMCIIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI€HC YUCIOBOTO apryMeHTa 1
82 ApKcuHYC, apKKOCHHYC M apKTaHI'€HC YUCIIOBOTO apryMeHTa 1
83 ApKcuHYC, apKKOCHHYC M apKTaHI'€HC YUCIIOBOTO apryMeHTa 1
%4 Tpuronomerpuueckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKIUI YUCIOBOTO |
apryMeHTa
25 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIICHUE TPUTOHOMETPUUECKUX (PYHKIIMHA YUCIIOBOTO |
aprymeHra
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1




87 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
88 OcCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUI 1
91 [IpeoOpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI 1
93 [IpeoOpazoBaHye TPUTOHOMETPUIECKUX BBIPAKCHUM 1
94 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1
95 Peurenue TpuroHoMeTpuuecKuX ypaBHEHUM 1
96 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1
97 Peuienre TpuroHoMeTpruuecKuX ypaBHEHUN 1
98 Pemenue TpuroHoMeTpuUECKUX ypaBHEHUI 1
99 Perenue TpuroHoMeTpu4eCKUX ypaBHEHUM 1
100 Pemenue TpuroHoMeTpuUECKUX ypaBHEHUI 1
101 KontponbHas padota: "TpuroHoMeTpuyeckre BbIpaXXeHUS U TPUTOHOMETPUYECKHE ypaBHEHH" 1
102 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATENLHOCTEH. MeTol MaTeMaTHIECKON |
UHIYKIWH
103 MOHOTOHHBIE M OTpaHUYEHHBIE MTOCNIe0BaTEIbHOCTHU. McTopHs aHann3a 6€CKOHEYHO MaJlbIX 1
104 Apudmernueckas nporpeccus 1
105 ['eomeTpuueckas nmporpeccust 1
106 beckoneuHo yObIBarolIasi reOMeTpUYecKast Iporpeccust 1
107 CyMMa GeckOHEYHO YOBIBAIOIIEH TEOMETPUUIECKON TPOTPECCUH 1
108 JIMHENHBIN U 3KCIIOHEHIMANbHBIN pocT. Uucio e. Dopmyiia CI0KHBIX IPOLIEHTOB 1
109 JIMHENHBIN 1 SKCIOHEHIMAIBHBIA pocT. Yncio e. @opmysa CIOKHBIX POLEHTOB 1
110 Hcnonp30BaHne NpOrpeccuu s peIeHHs] pealIbHbIX 3a1a4 IPUKJIaJHOTO XapaKTepa 1
111 Kontponbras pabdota: "[locinenoBarensHOCTH U Iporpeccun” 1




112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1
113 Touka pa3spbeiBa. AcUMITOTHI rpauKOB PYHKITUN 1
114 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
115 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX HAa OTPE3Ke 1
116 Meto1 HHTEPBAJIOB JJIs PEIICHUSI HEPABEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1
118 Meto1 HHTEPBAJIOB JJIs PEIICHUSI HEPABEHCTB 1
119 [IpumeneHue cBOMCTB HENPEPHIBHBIX (DYHKIUH JJIs1 peLIeHUs 3a/1a4 1
120 [IpumeneHue CBOMCTB HEMPEPHIBHBIX (DYHKIUH 7S pelIeHUs 3a/1a4 1
121 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU 1
122 Onpenenenue, reOMETPUYECKUA CMBICI POU3BOIHON 1
123 Onpenenenne, GU3NIECKUN CMBICI IPOU3BOTHON 1
124 VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIIUU 1
125 VYpaBHeHHE KacaTeIbHOU K TpapuKy (yHKIIHH 1
126 ITpon3BoiHBIE NIEMEHTAPHBIX QYHKLINH 1
127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1
128 [Ipon3BoiHast CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMIIO3ULIUU (PYHKIUI 1
129 ITpon3BoHas CyMMBI, TPOU3BEICHHSI, YACTHOT'O M KOMIO3ULIUU (PYHKIIUI 1
130 [Ipon3BoiHast CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUU (YHKIUI 1
131 KonrtponsHas padora: "[IpouzBoanas” 1
132 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIMS 3HaHMM: "Y paBHEeHHS" 1
133 IToBTOpenue, 00o0IIeHNE, cUcTeMaTH3aIMs 3HaHui: "OyHKIun" 1
134 WroroBas koHTpoJsibHas paboTa 1
135 HToroast KOHTpOJIbHASA paboTa 1
136 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIMS 3HAHUIA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KIIACC

KosmnuecTBo yacos
Ne i/ Tema ypoka
Bcero
1 [IpuMeHeHne MPOM3BOTHOM K UCCIICTOBAHMIO (DYHKIIMI HA MOHOTOHHOCTD U DKCTPEMYMBI 1
2 [IpuMeHeHne MpOM3BOTHOM K UCCIICTOBaHMIO (DYHKIIM HA MOHOTOHHOCTD U DKCTPEMYMBI 1
3 [TpuMmeHeHne TPOU3BOTHON K HCCISIOBAHUIO (DYHKIIUN HA MOHOTOHHOCTD M 9KCTPEMYMBI 1
4 [IpumeneHne MporU3BOIHON K HCCIeI0BAaHUIO (DYHKIIUIT HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
5 [TpumeHeHre TpON3BOTHON K UCCIEIOBAHNIO (DYHKIIMIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
6 [IpumeHneHne MpoU3BOIHON K HCCIeI0BAaHUIO (DYHKIIUI HA MOHOTOHHOCTD M 9KCTPEMYMBI 1
7 Haxoxxnenne HanOobIero 1 HAMMEHBIIETO 3HAYCHUST HETPEPHIBHOM (PYHKITMH HA OTPE3Ke 1
8 Haxoxaenne HaubosbI1ero 1 HAMMEHbILIEr0 3HAYCHHs HETIPEPBIBHOM (DYHKIIMK Ha OTpe3Ke 1
9 Haxoxaenne HanOobIIIero 1 HAMMEHBIIIETO 3HAYCHHS HETIPEPBIBHOW (DYHKIIMK HA OTPE3Ke 1
10 Haxoxaenne HaubombI1ero 1 HaMMEHbILIEr0 3HAYCHHsI HETIPEPHIBHOM (DYHKIIMK Ha OTpe3Ke 1
11 Haxosxnenne HanOobIero 1 HAMMEHBIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITUN Ha OTPE3Ke 1
12 Haxoxaenne HanuOombIIero 1 HAMMEHbIIET0 3HAYCHHS HETIPEPHIBHOW (PYHKIIUK HA OTpe3Ke 1
13 [IpuMeHeHne MPON3BOHOM JIUIsl HAXOKACHUS HAaWIy4YlIero PEMICHHs B IPUKIAIHBIX 3aa4ax 1
14 [IpuMeHeHne MpON3BOHOM /17151 HAXOKAEHUS HAWTYUIIEro PeleHUs B MPUKIAIHbIX 3aa4ax 1
15 [IpumeHeHne Mpor3BOIHON JUIsl ONIPEEIIEHNS CKOPOCTH M YCKOPEHUs Ipolecca, 3alaHHOTO |
dbopmynoit unu rpadpukoM
16 [IpumeHneHne Mpor3BOIHON /Il OIIPEEIIEHNS CKOPOCTH M YCKOPEHUS IpolLecca, 3aJaHHOTO |
dbopmyoit uinu rpadpukoM
17 Kommosurus ¢hyHKImit 1
18 Kommnosumus pyHkmmii 1
19 Kommosurus ¢hyHKImit 1
20 ['eomerpuueckue 00pa3sl ypaBHEHUN Ha KOOPAUHATHOMN TIJIOCKOCTH 1




21 I'eomerpuueckue 0O6pa3pl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
22 Kontponbnas padota: "Uccnenopanue GyHKIHMA ¢ TOMOIIBIO TPOU3BOIHON" 1
23 [TepBooOpasHasi, 0CHOBHOE CBOWCTBO IMEPBOOOPA3ZHBIX 1
24 [TepBooOpasubie aneMeHTapHbIX PyHKIMIA. [IpaBuia HaxoXIeHNsT IEPBOOOPA3HBIX 1
25 ITepBooOpasubie anemMeHTapHbIX GyHKIUN. [IpaBria HaX0XKAESHUS IEPBOOOPA3HBIX 1
26 NHurerpai. I'eoMeTpudecKuii CMBICI UHTETpaIa 1
27 Brruucnenue onpenenéanoro uHTerpana mno Gopmyine Herotona-Jleiionuma 1
28 Brruucnenue onpenenénnoro uaterpaia mno gopmyne Herotona-Jleitonuna 1
29 [Ipumenenue nHTErpana g HaX0XKACHUS IJIoIaIel TUIOCKUX UTyp 1
30 [Tpumenenne uHTErpaNa Al HAXOXKACHUS 00BEMOB T€OMETPUIESCKUX TETl 1
31 [Ipumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH 1
32 [Tpumeps! pemenunit qudGepeHnaaTbHbIX YpaBHEHHN 1
13 MatemaTtuueckoe MOJEIUPOBAHHUE PEATbHBIX IPOIIECCOB C MOMOIIBIO MU epeHInanbHbIX |
ypaBHEHUH
34 KonTponbnas pabora: "[lepBoobpasznas u uaterpan" 1
35 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKu 1
36 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu 1
37 Tpuronomerpuueckune GyHKIIUU, UX CBOMCTBA U rpaduKu 1
38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1
39 Tpuronomerpuueckune GyHKIIUU, UX CBOMCTBA U rpaduKu 1
40 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHUI C MOMOIIBI0 TPUTOHOMETPUUYECKOI |
OKPY>KHOCTH
41 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C TTOMOIIBI0 TPUTOHOMETPHUIECKOM |
OKPY>KHOCTH
47 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHHUH C TTOMOIIBI0 TPUTOHOMETPHUIECKOM |

OKPY>KHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI C TOMOIIBIO TPUTOHOMETPUUYECKOM

43 1
OKPY’KHOCTH
44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
45 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1
46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1
43 Konrponsnas padora: "['paduku Tpuronomerpudeckux Gpynkmuii. Tpuronomerpuueckue 1
HepaBeHCTBa"
49 OcHOBHBIE METOBI PEILIECHUS IOKA3aTEIbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHbBIE METO/IbI pEeLLIEHUs T0KA3aTeIbHBIX HEPABEHCTB 1
52 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METObI PELLIEHUS JIOrapu(PMUUECKUX HEPABEHCTB 1
54 OCHOBHbBIE METO/bI peleHHs JJorapu(pMUIECKUX HEPABEHCTB 1
55 OcCHOBHBIE METObI PELIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
56 OCHOBHbBIE METO/IbI pelIeHUs JIorapu(PMUUECKUX HEPABEHCTB 1
57 OCHOBHBIE METObI PELLIEHUS UPPAIIIOHATIBLHBIX HEPABEHCTB 1
58 OCHOBHBIE METOBI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/bI PELLIEHUS UPPAIIIOHATIBLHBIX HEPABEHCTB 1
60 OcCHOBHBIE METOBI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1
61 I'padnueckue MeToabl peleHus] UppalMOHaIbHBIX YPaBHEHUN 1
62 I'paduueckue MeTO bl peLIeHNs UPPALlMOHATIBHBIX YPaBHEHUN 1
63 I'padmueckue MeToabl peleHus MoKa3aTeabHbIX ypaBHEHUI 1
64 I'paduueckue MeTO bl pelIeHNs TOKa3aTeIbHBIX HEPABEHCTB 1
65 I'padrueckue MeToabl pemeHus JIorapupMUIECKX ypaBHEHUN 1
66 I'padnueckue metToas! pemeHus JorapupMuIecKux HEpaBeHCTB 1




67 I'paduueckue METOIBI pEeLICHNS JOTapHU(PMUUECKIX HEPABEHCTB 1
68 I'paduaeckue MeTopl pemeHnsl MoKa3aTeIbHbIX U JIOrapu(PMUUYECKUX YPaBHECHUI 1
69 I'paduueckue METOIBI pEeLICHNS TOKA3aTENbHbBIX U JIOTapU(PMUUECKUX YPAaBHEHUN 1
70 I'paduueckue MeTObI peLIeHNs TOKA3aTeIbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB 1
71 I'paduueckue MeTo bl pelIeHHs TOKa3aTeIbHbIX U JIOrapu(pMUUYECKUX HEPABEHCTB 1
72 Konrtponsnas pabora: "UppanuoHansHbie, IOKa3aTeNbHbIE U JOrapu(pMHUUECKUE HEPaBEHCTBA" 1
7 KommekcHble uncna. Anredpandeckas 1 TPUrOHOMETpHUECKask OPMBbI 3alIMCH KOMILJIEKCHOTO |
qucia
74 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpPHUYECKask POPMBI 3aITMCH KOMITJIEKCHOTO |
qucna
75 Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMU YHCIaMU 1
76 ApudmeTrdecKkne ornepanuu ¢ KOMITICKCHBIMH YHCIIaMU 1
77 N300pakeHre KOMITIEKCHBIX YHCET Ha KOOPIUHATHON TUIOCKOCTH 1
78 N300pakeHre KOMIUIEKCHBIX YHCel Ha KOOPAWHATHOM MJI0CKOCTH 1
79 ®opmynia Myaspa. KopHu n-oil CTENeHN U3 KOMIUIEKCHOTO YUCia 1
80 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMILIEKCHOTO Yncia 1
81 [IpumeHeHne KOMIUIEKCHBIX YMCeN ISl pelieHns (PU3MUeCKUX U T€OMETPUUECKUX 3a]a4 1
82 Konrtponsnas pabora: "KommiekcHbie uncna" 1
83 HarypanbHblie u 1ienbie yucia 1
84 HarypaneHsle u nensie yucna 1
85 [IprMeHeHne NPU3HAKOB ACIUMOCTH LEIbIX YHCEIT 1
86 IIpuMmeHeHne MPU3HAKOB IETMMOCTH LIENIBIX YU CET 1
87 [Ipumenenue nmpusHakoB aeaumocty 1enbix yucen: HOJ u HOK 1
88 IIpumenenne npusHakoB aenumocty nensix yucen: HOJl u HOK 1
&9 [IpumeneHne NpU3HAKOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH MO MOJYJIIO 1
90 [IpumeneHne NpU3HAKOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH MO MOJIYJIIO 1




HpI/IMeHeHI/Ie MMPU3HAKOB ACJIMMOCTH LCJIbIX YUCCII: AJITOPHUTM EBKJII/IIIa JJId pCIICHUA 3a1a4 B

91 1
LEJIBIX YNCIIaX
92 KonTponbnas pabora: "Teopust 1nenbix gucen" 1
93 Cucrema ¥ COBOKYITHOCTh YPaBHEHHI. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIECTBUS 1
94 Cucrema 1 COBOKYIHOCTh YpaBHEHUM. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUS 1
95 OCHOBHBIE METO/bI PELUICHUSI CUCTEM M COBOKYITHOCTEW pallMOHAIBHBIX YPABHEHUM 1
96 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYITHOCTEH MPPALMOHAIbHBIX YPaBHEHUM 1
97 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U COBOKYITHOCTEH MOKA3aTEIbHbIX YPABHEHUN 1
98 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN NOKA3aTENbHbIX YPaBHEHUN 1
99 OcHOBHBIE METOBI PELICHUSI CUCTEM U COBOKYITHOCTEH JIOrapu(MUYECKUX YpaBHEHHIA 1
100 OCHOBHBIE METOJIBI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOTapu(pMHUUECKUX ypaBHECHUN 1
101 [IpuMeHeHHe CHCTEM K PEelIEHUI0 MaTeMaTHYeCKUX 3ajay U 3aJa4 U3 pa3IuuHbIX obiacTen |
HayKH U pealibHOM JKU3HU, HHTEPIIPETALINS [TOJIyYEHHBIX PE3YyIbTaTOB
102 [IpuMeHeHHe CHCTEM K PEeIIeHUI0 MaTeMaTHYeCKUX 3ajlad ¥ 3aJa4 U3 pa3IuuHbIX obsacTen |
HAayKH U pealIbHOM JKU3HH, MHTEPIIPETALNS [TOJIyYEHHBIX PE3YIbTaTOB
103 [IpumeHeHne HEPaBEHCTB K PEIICHUIO MAaTEMaTUUYECKUX 3a]1a4 U 3a]a4 U3 pa3IN4HbIX o0jacTen |
HayKH U pealibHOM JKU3HH, HHTEPIPETAIHs TOTYYEHHbBIX PE3YJIbTaTOB
104 KonrtponbHas padota: "Cucremsl paliiOHAIbHBIX, HUPPAL[MOHAIBHBIX TOKA3aTEIbHBIX U 1
JorapupMUUECKUX ypaBHEHUN"
105 PauvoHansHbIE ypaBHEHMS C TapaMeTpaMu 1
106 PannonanbHble HepaBeHCTBa ¢ apaMeTpamMu 1
107 PanyoHanbHbIE CUCTEMBI € ITapaMeTpaMu 1
108 HppaumoHanbHble ypaBHEHNS], HEPABEHCTBA C MapaMETPaMHU 1
109 HppaumnoHaibHble CUCTEMBI C ITapaMeTpaMu 1
110 [TokazaTenbHbIE YypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu 1
111 ITokasaTenbHbBIE CUCTEMBI C TTAPAMETPAMHU 1




112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C MTapaMeTpaMu 1
113 JlorapudMuueckre CUCTEMBI C TapaMeTpaMu 1
114 TpuronomeTpuueckue ypaBHEHHUs C lIapaMeTpamMu 1
115 TpuronomeTpuuecKre HEPaBEHCTBA C [IapAMETPAMHU 1
116 TpuroHoMeTpru4YeCcKre CUCTEMBI C ITapaMeTpamMu 1
117 ITocTpoenue u uccie0BaHue MaTEMaTUUECKUX MOJIEJIEN PEAIbHBIX CUTYaIUil C TIOMOLIBIO

YPAaBHEHUH € ITapaMeTpamMu
118 [TocTpoeHue u uccie0BaHuEe MaTEMaTUYECKUX MOJEIICH peabHbIX CUTYAIMH ¢ TOMOLIbIO

CHCTEM YpPaBHEHUH ¢ mapameTpamu
119 [locTpoenue u uccieoBaHNe MaTEMaTUUECKUX MOJIENIEN PEaIbHBIX CUTYaIUil C TOMOLIbIO

CHCTEM YPaBHEHUH ¢ mapameTpamu
120 KonTponbhas padora: "3anauu ¢ napamerpamu" 1
121 [ToBTOpenue, 06001mIeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
122 [ToBTrOpenue, 0600IeHNE, CUCTEeMAaTH3AIMs 3HAaHU: "Y paBHEHHS " 1
123 IToBTrOopenue, o0o0IeHNe, cucTeMaTH3alus 3HaHui: "YpaBHeHus. Cuctembl ypaBHeHUI" 1

2 2
124 [ToBTOpenue, 0600IIeHNe, cucTeMaTH3alus 3Hanuii: "HepaBencraa" 1
125 IToBTrOopenue, o0o0mIeHNe, cucTeMaTH3anys 3Hanuit: "HepaBencrsa" 1
126 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3alus 3Hanuii: "HepaBencraa" 1
127 IToBTrOopenue, o0o0meHne, cucremMaTu3anys 3Hanuit: "[IponsBonHas u e€ npumeneHue" 1
128 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "IIpousBogHas u e€ npuMmeHeHue" 1
OBTOpEHME, 0000IIEHNE, CUCTEMATU3ALUS 3HAHUI: OU3BOJIHAS U €€ IPUMEHEHHE

129 II , 0000 , "TT " 1
130 [ToBTOpeHnue, 06061IeHNe, cucTeMaTH3alus 3HaHui: "MHTerpan u ero npuMeHexnue" 1
131 IToBTrOpenue, 00o0IIeHNE, cUCcTeMaTH3aIMs 3HaHui: "OyHKIuN" 1
132 IToBTOpenue, 00o0IeHNE, cUCTeMaTH3aIMs 3HaHUi: "OyHKIN" 1
133 [ToBTOpenue, 0600IIeHNE, CUCTeMaTH3aus 3HaHui: "OyHKIn" 1
134 HToroBas KOHTpOJIbHASA paboTa 1
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HtoroBas KOHTpOJIbHASA paboTa

136

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa, 10 kimacc/
Mep3snsk A.I'., Homuposckuit [{.A., [Tomsaxos B.M.; nox penakuuen
[Togonbckoro B.E., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«3marensctBo «lIpocsemienue»

* Marematuka. Anre6pa u Hayajga MaTeMaTH4YeCKOro aHanusa, 11 kmacc/
Mep3znsx A.I'., Homuposckuii J[.A., [TonskoB B.M.; nox penakuueit
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Nznarensckuii nientp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO

«M3parenbctBo «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Marematuka. Anrebpa 1 Hadajia MaTeMaTudeckoro ananusa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii JI.A., [Tonsakos B.M.; nox penakuuei
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Nznatensckuii ientp «t BEHTAHA-I'PA®y; AkiinoHEepHOE 00I1IECTBO
«3marensctBo «lIpocBemienne»

2. Matematuka. AnreOpa 1 Hayajla MaTeMaTUYECKOro aHanu3a, 11 kmacc/

Mep3snsak A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakunein



[Tomonwsckoro B.E., O6mmiecTBO ¢ OrpaHMu4eHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp «K BEHTAHA-I'PA®y; AkiimoHepHOE 00IIIECTBO
«M3narenbctBo «IIpocBemeHue

3. [lla6ynun M. U. TkaueBa M.B. u ap. Jlunaktudeckre MaTepuaibl 1Mo aaredpe
u Hadanam aHanmu3a s 10 kimacca/M. «IIpocsemenuey, 2013

4. llladynun M. U., TkaueBa M.B. u np. Jlugaktrnueckue MaTepuasl Mo anreope
u HavyasiaMm aHanu3a Juist 11 knacca/M. «IIpocsenienue», 2013

5. AnteiaoB [1.U. Tectbl. AnreOpa u Hadana aHanuza, 10 — 11. YyebHo-

MeTtoaudeckoe mocooue. M.: Ipoda, 2009. — 96¢.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






		2023-12-05T16:45:35+0300
	 Катунова Мария Ренгольдовна
	I am the author of this document




