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MNOACHUTEJIBHASA 3AIINCKA

VYyebnslii Kypc «AnreOpa W Hayajga MaT€MaTUYECKOIO aHAIIU3a» SBISETCS
OJIHUM U3 HauboJiee 3HAYMMBIX B MporpamMMe CpeaHero oOlmiero oopa3oBaHus,
MOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0azy AJis
M3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (PopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE O0YyYaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISl OCBOEHUSI MH(OPMATUKH, OOIECTBO3HAHMSI, HUCTOPHUH, CIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca OOydaroIiuecs OBIIAJEBAOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKd, KoTopas (OpMyJIupyeT CBOU
JTOCTHKEHHUS B MaTeMaTH4eckoil popme.

VYyebHblli Kypc anreOpsl U Hadal MaTeMaTHUYECKOro aHallh3a 3aKJaJlbIBAaeT
OCHOBY Il YCHENIHOTO OBJAJACHUS 3aKOHAMHU (PU3MKU, XUMUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pa3BUTUS 3KOHOMHUKHU U OOIIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIb30BaTh UX JUISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLMSIMHU aJreOpbl M MaTeMaTHYeCKOro aHajlv3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPXKJICHUS C TIOMOIIBIO MHIYKIHUUA U PACCYX AAaTh NEAYKTUBHO, UCIIOIb30BATh
000011leHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (HOpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBILICHHE.

B xone m3yuyenus yueOHOro Kypca «Anrebpa M Havajla MaTEMaTHUYECKOIO
aHanu3a» oOydYaroUIMecs IMOJY4YaroT HOBBIA OMNBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSATEJILHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEAbHBIX CHUTyaluH,
UHTEPIPETAllMM  TOJYYEHHBIX  pELICHUM, 3HAKOMSTCS €  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

Y4eOHblii Kypc 00JIaJaeT 3HAUYUTEIbHBIM BOCHUTATEIBHBIM IOTCHIIMAJIOM,
KOTOpPBIN peanu3yercs Kak 4epe3 Y4YeOHbIH MaTepuas, CIOCOOCTBYIOIIUN
(GOpMHpPOBAaHHIO HAYYHOIO MHPOBO33PEHMs, TaK M depe3 crneuuduxky ydeOHOi
NeATeNbHOCTH, TpeOyrolmel NpOJOJDKUTENbHOM KOHILIEHTpAUMKW BHUMAHMS,
CaMOCTOSATEIIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTronuku OOydeHHs aireOpe M HadajaM MaTeMaTH4eCKOro
aHaJIn3a JIEKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIIEIEHBI CIEIYIOUE COACPKATENbHO-METOAUYECKUE TuHUMU: «Yucna
U BBIUUCICHUS», « DyHKIINK U Tpadukm», « YpaBHEHUS U HEpaBeHCTBay, «Havaa
MaTeMaTHYecKoro aHanuza», «MHoxkecTBa U Jioruka». Bce ocHOBHbIE



COJICP)KATEIIPHO-METOMYCCKHE JIMHUA HW3YYalOTCsl Ha TPOTSHKCHHH JBYX JIET
oOydeHUs: Ha ypOBHE CpEIHEro oOIIero oOpa3oBaHHWs, €CTECTBEHHO JOTIOITHSISA
JpyT apyra W MOCTEIEHHO HACHIIIAsICh HOBBIMM TEMaMH W pasjeiamu. JaHHbI
y4eOHBIH KypC SBIISICTCS HMHTEIPATUBHBIM, ITIOCKOJIBKY OOBEIUHSICT B cebe
COJICp)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX JUCIMIUIAH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMaTHYCCKHA aHAIHM3, TEOPUsS MHOXKECTB, MaTeMaTHUYeCKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBJIAJCBalOT BcE Oosee
IIMPOKUM MAaTeMaTHYECKUM aIlliapaToM, Y HHX IOCJIeI0BaTeIbHO (GOpMHUpYETCS U
COBEpPIIICHCTBYETCS YMCHHE CTPOMTh MAaTEMaTHYEeCKYI0 MOJEIb pealbHOMN
CUTYyaIluH, PUMEHATh 3HAHUS, MOJTYUYCHHBIC IPH M3YYCHHH Y4eOHOro Kypca, JIs
pEIIeHUsI CAaMOCTOSITETTLHO C(OPMYITMPOBAHHONW MAaTeMaTHICCKOW 3aJjaud, a 3aTeM
HUHTEPIIPETHPOBAThH CBOM OTBET.

ConeprkareabHO-MeTOMYeCKas JUHKMS «UKcla U BBIYMCICHUS) 3aBepIlaeT
(GbopMHUpPOBaHNE HABBIKOB MCIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 00IIero oopasoanusi. Ha ypoBHe cpemnero o0miero
oOpa3zoBaHusg 0co00O€ BHUMaHuUE yaeiusieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHAIBHBIX BBIUMCICHHUH, BKIIOYAIOIIMX B CeOS HCIOIb30BAHUE Pa3IMYHBIX
dbopM 3amucu 4YMcla, YMEHHUE JejaTh NPUKHIKY, BBIIOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCJIOBBIC BBIpAXKCHHs, padOTaTh ¢ MaTeMaTHUYCCKUMHU
KOHCTAaHTaMH. 3HAKOMbIC OOYYalONIMMCS MHOXKECTBA HATypalbHBIX, IICIIBIX,
pallMOHANBHBIX W JCHCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCEII. B KaXJIoM M3 O3THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIC €My crenu(UUYeCKue 3agaud M OIEPallMh: JIEJICHHE Haleo,
ONEPUPOBAHUEC OCTaTKaMH Ha MHOXKECTBE IICJBIX YHCEN, OCOObIC CBOMCTBA
palMOHAIBHBIX ¥ HUPPAIMOHATBHBIX YHCE, apu(METHICCKUE OICpaIiK, a TaKXKe
U3BJICUCHUE KOPHS HATYPAJIbHOW CTCIICHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mociieoBaTeIbHOMY PaCIIMPCHHIO KpPyra HCIHOJb3YEMbIX YHCEN MU
3HaKOMCTBY C BO3MOYKHOCTSIMH WX NMPUMEHCHHS JUIS PEHICHUS Pa3jIMYHbIX 3a71a4
dbopMupyeTcsl TpeCTaBICHHE O SIUHCTBE MATEMAaTHKH KaK HayKH W € POJH B
MIOCTPOCHUN MOJICTICH pealbHOTO MHUpa, HIUPOKO HCIIONB3YIOTCS O0OOIICHHE U
KOHKPCTH3AIIHSL.

Jluausi «YpaBHEHHS W HEPAaBEHCTBa» peajn3yeTcs Ha TPOTSHKCHHH BCETO
oOydeHHUs1 Ha YPOBHE CpeIHero oOIIero oOpa3oBaHHUs, IOCKOJIbKY B Ka)JIOM
pasaene IIporpaMMmbl MPEIyCMOTPEHO pEHICHHUE COOTBETCTBYIONIMX 3amad. B
pe3yibTaTe OOydarolmIuecs OBJIAJCBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHANIBHBIX, HWPPAIMOHAIBHBIX, IOKA3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPHUYCCKUX ypaBHEHHH, HEPABCHCTB M CHCTEM, a TaKXe 3ajad,
COJICpIKAIMX IapaMeTpbl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCSA IPH
UCCIIeIOBaHUH (YHKITUH C TIOMOIIBIO MMPOM3BOJIHOM, NIPHU PEIMICHUH MPHUKIAIHBIX



3a/1a4y M 33724 Ha HAXOXKJECHUE HAMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (yHKIIUU.
JlanHasi conepkaTesbHas JIMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBITIOJIHATh ~ pacdy€Tel 10  QopMynaMm, MpeoOpa3oBaHHWS  pPalMOHAIbHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPHUYECKHX BBIPAKCHHH, a TaKXKe BBIPAKCHUMH,
collep)Kalux CTEeTeHn W Jiorapudmel. brarogaps u3ydeHuio anredpamdecKoro
MaTepuaia MPOUCXOJUT  JalbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIJICHUS OO0ydYarommXxcs, (GOPMUPYIOTCS HABBIKW JETyKTUBHBIX
paccyxJieHuil, pabOThl C  CHUMBOJBHBIMH  (oOpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIC PaBCHCTB M HEPAaBEHCTB. AnreOpa
npemnaraet d(PQGeKTUBHBIE HWHCTPYMEHTBHI ISl PEIICHUS TMPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISIHO JIEMOHCTPHUPYET CBOM BO3MOXHOCTH Kak
S3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JNUHUA «DyHKIMH U TpaQuUKH» TECHO
neperieTaeTes ¢ JAPYTUMH JIMHUSIMH y9eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEA0BATEIBHOCTh U3YUECHUSI MaTepuana. M3yueHne cTeneHHou,
MOKa3aTeNbHOH, JIOTapu(PMUIECKON U TPUTOHOMETPUIECKUX QYHKIIUNA, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN NI pelieHus 3a7ad U3 APYruxX yuyeOHBIX
MPEIMETOB U PETbHON KU3HHU TECHO CBSA3aHO KaK C MAaTEMaTHYECKUM aHAJIH30M,
TaK W C PEIICHUEM YpaBHCHHMH M HepaBeHCTB. [Ipu 3TOM OoJbIlIOE BHUMaHHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJaMU 3aBHCHMOCTH MEXIY
pa3sTUYHBIMA BEJIWYMHAMH, WCCIICOBAaTh TMOJyYCeHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3TOl coaep:KaTeNbHON JIMHUN HAlEJIeH Ha Pa3BUTHE YMEHUMN
YW HABBIKOB, IMO3BOJSIOIIUX BBIPAXaTh 3aBUCHMOCTH MEX]Y BEJIMYMHAMU B
paznuuHoM ¢dopme: aHaATUTUYECKOU, Tpaduyeckoi u cioBecHoil. Ero m3yuenwue
CIIOCOOCTBYET Pa3BUTHIO AJNTOPUTMUYECKOTO MBINUICHUS, CIIOCOOHOCTH K
0000IICHUIO M KOHKPETH3AIINH, UCTIOJIb30BAHUIO aHAJIOTHIA.

CopepxxatenbHasi nuHus «Hauanma mareMaTHyeckoro aHaivsa» MO3BOJISIET
CYIIECTBEHHO PACHIUPHUTHh KPyT KaK MAaTeMAaTHUECKHX, TaK W NMPUKJIAJTHBIX 3aj]ad,
JOCTYITHBIX OOYyYalomuMcs, TaK KaK y HUX TOSBISICTCS BO3MOXXHOCTH CTPOUTH
rpaduky  CIOXHBIX (YHKIMMA, OMpEeAeNiaTh HX HauOOJIbIINE W HAWMEHbIINE
3HAUEHWsS, BBIYUCIATH TUIOManun (Guryp m oObEMBI TEN, HaXOAUTh CKOPOCTH U
YCKOpeHHsl TipolieccoB. JlaHHas conep)kaTtelbHasl JHHHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TOCTPOEHHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTYallUi,
MO3BOJISICT HAXOJWUTh HAWIy4IlIee pENICHUE B TPUKIAIHBIX, B TOM YHCIIC
COIMAITEHO-D)KOHOMHYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYE€CKOTO
aHaiM3a CrocOOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUU paCIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKHA B HayKe, TEXHUKE M HCKyccTBe. OOydJaroniuecs: y3HaKT O



BBIJIAIONINXCST PE3ybTaTaX, MOJYYECHHBIX B XOJ€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprkaTeIbHO-METOAUYECKas TUHUS « MHOXKECTBa M JIOTMKa» BKIIFOYACT B
ceOsl DJIEMEHTHl TCOPUU MHOXKECTB M MaTEeMaTHYECKOW JIOTHKH. TeopeTHKo-
MHO>KECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IMTKOIHHOW MaTEMAaTHKU
U TIpeiaraloT HauOoliee YHUBEPCAIbHBIM SI3bIK, OOBEIWHSAIONINI BCE pa3/eibl
MaTeMaTUKH © e€ TPWIOKEHUN, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCUMIUIMHBI W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO J1aTh
BO3MOXKHOCTh OOyYaromeMycss IOHUMaTh TEOPETUKO-MHOKCCTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTEMAaTHUKH W HCIIOJIh30BATh €0 JJISi BBIPAKEHHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT MpHU3HATh
CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBAaHMM M CIICIOBAaHHE OIpeaeIEHHBIM
nMpaBWJaM  TMOCTPOEHUSI  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTUYECKOH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00yJaroIIMXCs, MO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS HA OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILIICHUSI.

B yueGHOM Kypce «Anrebpa W Havyajla MaTEMaTUYECKOTO aHaln3a
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJEIMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOEHUS MOJEIeH pealbHbIX
CUTyalllii, WCCIAEAOBAHMS DJTHX MOJENEH C TIOMONIBIO ammapara anreOpbl U
MaTEMaTUYECKOrO aHalu3a, WHTEPIpPETAy TOJYyYCeHHBIX pe3yJbTaToB. Takue
3aJIaHMs BIUICTCHBI B KQXK/IbIN U3 pa3eiioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIHUPOKO HCIOJIB3YETCs ISl PEIICHUs] MPUKIAAHBIX 3amad. [Ipu
pEIICHUM  pPEAbHBIX  TPAKTHYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJIFOMATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IPOOIIEMY.
HearenbHocTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B IIPOIIECCE U3YUEHHUS BCEX TeM yu4eOHOTO Kypca « AnreOpa u Hadasa
MaTEMaTUYECKOTO aHATTNU3ay.

Ha wu3ydenue yueOHOro kypca «AnreOpa W Hadajga MaTeMaTHYE€CKOTO
aHanu3a» orBoauTcs 272 vaca: B 10 kmacce — 136 yacos (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHME OBYUYEHUSA
10 KUIACC

Yucaa v BBIYMCICHUA

Pannonanbupie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. I[lpumeHeHnue npoOell W NPOLEHTOB IS
pemeHns NPUKIaAHbIX 3a1a9 U3 PA3JIMYHBIX OTPACIed 3HAHUN U PEANIbHOM KU3HH.

JlelictButenpHble  yucia. PanuoHanbHBIE W MPpAUMOHAIIBHBIE  4HCIIA.
Apudmernueckre  omepalMu ¢ JICUCTBUTENbHBIMH  4YuciaMd.  Mojaylb
JIEUCTBUTEIBLHOTO YKCia U €ro cBoiicTBa. [IpubnmkEHHbIE BHIYUCIICHUS, MPaBUIa
OKpYTIJIEHUS, MPUKHUIKA U OLICHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenp ¢ 1uenbiM mnokaszateneM. buHom Hblotona. Hcnonb3oBaHue
MOAXOASIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN IS PEIICHUS TPAKTUYECKUX
3a7a4 ¥ IPEJCTABJICHUS TaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp € pauuMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM IIOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa jorapudma. JleciTuuHbIE U HATypaJbHbBIE
Jorapu@mel.

Cunyc, KOCHMHYC, TaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXKIECTBEHHbIE TpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHUSI M YypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pELICHUE HEPABEHCTRBA.

OCHOBHBIC METOIBI PEIICHHUSI IIEIBIX U APOOHO-PAIIMOHAILHBIX YPAaBHEHUN U
HEpPABEHCTB. MHOroWjieHbl OT OJIHOW MEepEeMEHHOW. JlenmeHne MHOroudjeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiessl ¢  UEIbIMHU
kod(pdunmrentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUN, COAEPIKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie YpPaBHEHUS. OcHOBHBIE METO/IbI pelIeHus
VPPALHOHAIBHBIX YPABHCHUM.

[Toka3arenbHble ypaBHEHHUS. OCHOBHBIE METOJIbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHEHHUM.

[IpeobpazoBaHue BRIPAKEHUI, COJIEPKAITUX JIOTapUPMBL.

Jlorapudmuueckue YpaBHEHHUSI. OCHOBHBIE METO/IbI peLIeHHUS
Jgorapu(MUYECKUX YPABHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaKeHHM. Pellienre TpuroHoMeTpuueckiux ypaBHEHU .



Pemienne cucteM JIMHENHBIX ypaBHEHHM. MaTpuna CHCTEMBI JUHEWHBIX
ypaBHeHM. OnpenenuTenb MaTpUlbl 2X2, €ro TreoOMETPUYECKUH CMBICI H
CBOICTBA, BHIYUCJICHUE €r0 3HAYEHUs, MPUMEHEHHE OMPEEIUTENs ISl PeIIeHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NTPUKIAIHBIX 3aJlad C MOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMHM. lccinenoBaHWe TOCTPOEHHOW MOJENU €
MTOMOIIBIO MATPHI] U ONIPEIETUTEEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEN PEalbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHHII U HEpaBEeHCTB. lIprMeHeHHEe ypaBHEHMIl U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 pazIMyHbIX o0JacTel HayKu M pealbHOU
KU3ZHU.

DOyHKUMH U TPaPuKu

OyHKIMA, CrmocoObl 3amaHus ¢GyHKIUW. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnosunust ¢ynkuuit. 'padux dyHKmu. DieMeHTapHbIe MNpeoOpa3oBaHUs
rpapukoB GyHKIMIA.

ObnacTh ompeneneHuss 1 MHOXKECTBO 3HaueHU Qynkumuu. Hynmu QyHkumm.
[TpomesxyTku 3HakomocTosiHCTBA. UETHbIe U Heu€THbie (GyHKmu. [leproauyeckue
bynkuun. IIpoMexyTku MOHOTOHHOCTH (PYHKIUMHU. MaKCUMyMbl U MUHUMYMBI
¢dbyukiuu. Haubonbiiee 1 HauMeHbIee 3Ha4eHUs (DYHKIIUU Ha POMEXKYTKE.

Jluneiinas, kBajpaTU4Has W JIpOOHO-THMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas (GyHKIHS ¢ HATypajdbHBIM U IIEJIbIM TIOKa3ateneM. E€ cBoiicTBa u
rpadux. CBoiicTBa W rpaduk KOpHS N-OM CTEMEeHM Kak (GYyHKIUU OOpaTHOU
CTEINEHHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[Toka3zarenbHass U jorapupmuyeckas (yHKUHUHU, UX CBOMCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUH AT peHICHUs] ypaBHEHHIA.

TpuroHoMmerpuueckass OKPY>KHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKILMI YUCIOBOTO apryMeHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTU B pEANbHBIX MPOIECcax U SBJICHUSIX.
['padmku peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IIOCJIeAOBaTEIbHOCTEH. MeTon
MaTeMaTU4eCKOn WHTYKIHH. MOHOTOHHBIE u OrpaHUYECHHbIE
MOCJEA0BATENBHOCTH. VICTOpHUS BO3ZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHaNIM3a Kak
aHann3a OECKOHEYHO MaJlbIX.

ApudmeTrnueckas U reOMeTpHUEcKas mporpeccud. beckoHeuHo yObIBarorast
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUYHO yOBIBaIOIIEH MeOMETPUUECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. PopMyJia CI0KHBIX
npoLeHToB. Mcnonb30BaHWE MPOTpeccHMr JUisl PELICHUs peajbHBbIX —3aaad
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHbIe (GYyHKIIMM W WX CBOMCTBA. TOYkM paspbiBa. ACHMITOTHI
rpaduxoB Qynkiuit. CoiicTBa (GyHKIUN HENPEpPHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
GyHKUMIA 1715 peleHus 3a1ay.

[lepBas u BTOpast mponsBoaHble GyHKIMU. OnpeaeneHrne, reOMeTPUIECKIN 1
(bu3HYeCcKuil CMBICT TPOU3BOAHON. Y paBHEHHUE KacaTeIbHOUN K TpaduKy QyHKIIUU.

[IpousBognHbie  dnemMeHTapHbIX  (QyHKIMA.  [IpousBomHass  CyMMbl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHoxkecTBa M JIOTHUKA

MHOxk€eCTBO, oOmnepanuyd HajJ MHOKECTBAMU M HUX CBOWCTBA. JlmarpaMmsl
Oiinepa—Benna. IIpuMmeHeHHe TEOPETHKO-MHOXKECTBEHHOTO —amnmapara s
OMMCAHUs PEAJTbHBIX IPOLECCOB U SBICHUHN, MPU PEUICHUWU 3aJad U3 JPYTrux
y4eOHBIX MMPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTHUUYECKOTO OOBEKTa, CIEJCTBUE,
JI0KA3aTeNbCTBO, PABHOCUIIBHBIE YPABHECHUSI.

11 KJIACC

Yucaa v BIYMCICHUA

Harypanbhbie u nenble yncna. [[pumMeHeHrne NpU3HAKOB JIEMMOCTH LEJbIX
gyucesl, HauOoupImuii obumi aenutens (mamee — HOJ[) n HamMmensbliee oOliee
kpatHoe (nanee — HOK), octaTkoB o Moaysto, anropurma EBkinaa juist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckas W TpPUTOHOMETpUYecKas (OopMbI
3alMCH KOMIUIEKCHOTO 4Hciia. ApupMETUYECKHE OmNepanuud C KOMIUIEKCHBIMU
yuciamu. M300pakeHHe KOMIUIEKCHBIX YHCEI HAa KOOPAMHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi cTeneHr M3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEJ JIJIsl pelIeHusT PU3NUECKUX U T€OMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIe/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruueCKux HEPaBEHCTB.

OcCHOBHBIE METOJABl PEIICHUS TIOKA3aTEeNbHBIX U  JIOTapu(PMUUECKuX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABl PEIICHUSI CHUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMYHBIX 00JacTel HAayKd M pealbHOU
KU3HHU, HTHTEPIPETAIUs MOJTyUYCHHBIX PE3YIbTaTOB.

DyHKIUY U TPaPUKHU

I'padpux xommosuruu QyHkuii. ['eomerpudeckue o0pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuueckne QPyHKIUU, UX CBOWCTBA U TPAPUKH.

['paduueckue meTonbl pelieHHs ypaBHEHHM U HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHU 3a/1a4 C TapaMEeTPaMHU.

Hcnonw3oBanue rpadukoB QGyHKIUN Il HCCIEIOBAHHUS TMPOIECCOB MU
3aBUCUMOCTEH, KOTOPHIC BO3HHUKAIOT TMPH PEUICHUW 3a7ad U3 JAPYTUX YUeOHBIX
MPEAMETOB U PEATbHOM KU3ZHMU.

Havana MaTeMaTH4ecKOro aHajimn3a

[IpuMeHeHue NMPOU3BOJAHON K MCCIIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTbH U
sKcTpeMyMbl.  HaxoxkzaeHue  HauOONBIIET0O W HAWMEHBIIEro  3HAYCHUH
HEMpPEePbIBHON (YHKIIMUA HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4llero pELICHUS B
NPUKIIAIHBIX 3a/adax, JUIsl ONPENCIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOPMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoxIeHUs TepBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckui CMBICJI VMHTErpaa. Brruucinenue
onpenenéHHoro uHTerpana mno Gopmyne Hetotona-JIeibuua.

[IpuMeHeHue uWHTerpana g HAXOXIEHUS IUIONafed IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHEHUH. MartemaTtudeckoe
MOJICIMPOBAaHUE pEANbHBIX IMPOILECCOB C TOMOIIbI  AuddepeHnaIbHbIX
YPaBHEHHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOIEerocsi KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  OOIIeCTBa,  MpEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHU,
MpOLETyp TPaXKTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHUe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHHM C HUX
GyHKUIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPa)KTAHCKON HMJEHTUYHOCTU, YBKECHHS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JIOCTIDKCHHH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKH M JIEATEIIbHOCTbIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs SCTETHUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHHUH, pacCyKI€HUI, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMAaTHUYEeCKHWE 3HAHHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTJIbIXa, peryispHas ¢u3nueckass akKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOWs, HHTEpEC K
paznuuyHbiM  chepaM  TPOPECCHOHATIBHON  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKCHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur © pealr30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSDKEHUM BCEW JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTHUYECKHUX 33J1a4 MaTEMaTHICCKON HaIIPaBICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAHUE BIIASHUS
COLIMAJIbHO-D)KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOJHON M COIMATIBHOM
Cpellbl, OCO3HAHHE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OPUCHTAIIHS
Ha TPUMCHCHHE MaTeMAaTHYECKUX 3HAHWWA Ui pelIeHHWs 3amad B 00JacTu
OKpY XKaromel cpefpl, IUIAaHHPOBAaHUE ITOCTYNIKOB W OIEHKHM WX BO3MOXHBIX
MIOCJICJICTBUM ISl OKPYXKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOr0 NMO3HAHMS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W  OOINECTBEHHOW  NPAKTHKH, MOHUMAaHHE
MaTEeMaTUYeCKOH HayKH Kak c¢epbl UYeTOBEYECKON ICATEIHHOCTH, JTalloB ¢
pa3BUTHS W 3HAYUMOCTH JUIS PA3BUTHS IUBUJIN3AINAH, OBJAJCHUE S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTypOH Kak CpEJACTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITh TPOCKTHYID W HCCIIEIOBATENbCKYIO JEATEIHHOCTh
WHIUBUTyaJIGHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

ba3oBrble 1oruyeckue qefcTBuA:

BBISIBIISITh U XAPAKTEPU30BaTh CYILECTBEHHBIE MPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHUH MEXIy MOHIATUSAMH, (POopMyIUpOBaThH
OIpEJIENICHHS] IOHATUN, YCTAHABIMBATh CYLIECTBEHHbBIN NpPU3HAK KJacCU(]HUKaALUH,
OCHOBaHWSI 1711 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU MTPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh,  (OpMYyJIHpOBaTH U  NPEOOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATENbHBIC, EANHUYHbBIE, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUHIL;

JieJaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIIOUECHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTENbCTBA MATEMATHUYECKNUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOWpATh CMOCO0 peleHns Yy4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIIEHHUSA, BbIOMpaTh HauOoyiee MOAXOAAIMM ¢ y4€TOM
CaMOCTOATENLHO BBIICTIEHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBare/ibCKue 1efiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNM WHCTPYMEHT MO3HAHUS,
dbopMyIHpoBaTh  BOMPOCHl,  (DUKCUPYIOIIUE  MPOTUBOpEUYHe,  MIpolJeMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MIPOBOJAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIETOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBJICHHUS, TIPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMU, TTPOLIECCAMU;

CaMOCTOSITEILHO (HOPMYIMpPOBAThL OOOOIIEHUS W BBIBOABI IO pE3yjIbTaTaMm
MPOBEAEHHOTO  HAOMIONCHUS, UCCIEJOBaHUsA, OIEHUBATh  JIOCTOBEPHOCTH
MTOJTYYSHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbBIJABUTAThH
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH AehUIIUTH WHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJI PELICHHUS 33]1a4H;

BBIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJU3UPOBATh,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh MHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpUpPOBaTh MH(OpPMAINIO, MPEJCTABISIThH €€ B pa3luyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaAEKHOCTD uH(bopMaIu o CaMOCTOATENLHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBI€ YHUBepPCAJIbHbIE YUeOHbIe 1elcTBHS

OOmenmne:

BOCIIPUHUMAThL U (POPMYJIHPOBATH CYXKJACHHUSI B COOTBETCTBUH C YCIOBUSIMH U
HEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOKD TOYKY 3pPCHUS B
YCTHBIX W THCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XONy PEIICHUS 3a7adH,
KOMMEHTHPOBATH TOJIyYCHHBIA PE3yIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAE€MOM TEMBI,
npoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHHS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHUSMH JPYTUX YYaCTHUKOB
Jajgora, oOHapyKUBaTh Pa3lIMude M CXOJICTBO TO3UIIMH, B KOPPEKTHOH (opme
bopMyIUpPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MIPEACTABIIATh PE3yIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3aaad
MPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elCTBUSA



Camoopranu3amnus:

COCTaBIIATH IJIaH, aJITOPUTM PEIIEHUS 33]1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM UMEIOIINUXCS PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJLIEKT:

BIAJ€Th HABBIKAMHM  TO3HABATENBbHON  pedJeKcud KaK  OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCThH
croco0amMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHUs
MaTEMaTHYECKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TP PEIICHUN 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX,
HaWJICHHBIX OIMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSCHATh PUYUHBI
JTOCTIDKCHUS WIIH HEIOCTHIKCHUS PE3YNIbTAaTOB JNCITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eITEJILHOCTD:

MOHUMAaTh M MCHOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYATbHON
paboThl TpW pelmieHnH YYeOHBIX 3aJad, NPUHUMATh IIeIb COBMECTHOU
NEATETHHOCTH, TJIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOW PabOTHI, pacrpeacisTh
BUJIbI palbOT, AOrOBapuBaTHCS, OOCYX JaTh MPOLECC M Pe3yJbTar padoOThI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (00CyXkAeHUs, 0OMEH MHEHHH,
«MO3TOBbIE€ IITYpMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTh paboOThl |
KOOPJIMHUPOBATh CBOM JACHCTBUSA C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBHUSI.

HPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kjacce oOydYarouuiics MOJYYUT CIIETYIOLTUE
MpeAMETHbIE PE3yJbTaThl MO OTJEIbHBIM TeMaM pabouell MporpaMmbl yu4eOHOTO
Kypca «Anredpa U Hadyajla MaTEMaTUYECKOTO aHATU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHSTHSIMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoAndecKkass JApoOb, TMPOILEHTHI, HPPAIMOHATBHOE YHUCIO, MHOXECTBa
palMOHANIBHBIX U JEUCTBUTEIIBHBIX YUCET, MOYJIb AEUCTBUTEIBHOTO YHCIIA;

OPUMEHATh JIpoOM ¥ TPOLEHTHI JUISl PEIICHUS NPHUKIAJAHBIX 331ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUU U pEaTIbHOU KU3HU;

MIPUMEHSITh MPUOTNKEHHBIC BEIYMCIICHUS, IPABUiIa OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BbIUYMCIICHHUI;



CBOOOJTHO OMEpUpPOBaTH TOHATHEM: CTENEeHb C IIeJBIM IOKa3aTeleM,
MCITOJIB30BATh MOAXOAIIYI0 (hOPMY 3allMCU NEUCTBUTEIBHBIX YUCEIN IS PelIeHUs
MPAKTUYECKUX 3a7a4 U MPEJCTABICHUS JaHHbIX;

CBOOOJIHO OMNEPUPOBATH MOHSITHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHATHUEM: CTETICHD C PAIMOHAILHBIM MTOKA3aTeNeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(dM dYUCIa, NECATUYHBIC W
HaTypaJbHbIC JIOTapU(PMBI;

CBOOOJIHO OMEPUPOBATh MOHITUSMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'EHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHITUSMU: APKCUHYC, APKKOCHHYC U aPKTAHTE€HC YKCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATh MOHATUAMH: TOXKICCTBO, YpPaBHEHHUE, HEPABEHCTRBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3JIUYHbIE METOJABl PEIICHUS PAIMOHAIBHBIX H  JIPOOHO-
pallMOHAJIbHBIX yPaBHEHWH, MPUMEHATh METOJ HWHTEPBAIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOJIHO OMNEPUPOBATh IMOHATUSMU: MHOTOUYIEH OT OJIHOM IEepEeMEHHOM,
MHOTOYJIEH C UeNbIMU Kod(PhUlIMEeHTaMU, KOPHU MHOTOWICHA, TMPUMEHSThH
JIEJICHUE MHOT'OYJICHAa HA MHOTOYIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pENIeHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHUSMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MAaTpUla, ONPEACIUTENIb MAaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
WCIOJIb30BaTh CBOMCTBA OMpEeAEHuTEeNss 2 X 2 ISl BBIYMCICHHUS €ro 3HA4eHUs,
MPUMEHSTh ONPEACIIUTENIN [Jii PEUICHUsS CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEANbHBIE CUTYAIIMU C MOMOILIBIK CUCTEMbI JUHEWHBIX YPaBHEHUN,
HCCIIEIOBAaTh TOCTPOCHHBIE MOJEIA C TOMONIIBIO MAaTpPUIl U ONPEACTUTEIIEH,
MHTEPIPETUPOBATH MOTYYCHHBIN pe3ybTarT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU,

BBITIOJIHATH MPE0OPa30BAHMS YUCIOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH C
palHOHAIIBHBIM ITOKA3aTEeIIEM;

UCIIOJIb30BaTh CBOICTBa aorapupmMoB LISt npeoOpa3zoBaHus
JorapuMUYECKUX BBIPAKECHUA;

CBOOOJTHO OMEpUPOBATH MOHATUSIMH: HUPPAIMOHAIIBHBIE, TMOKa3aTelIbHbIE H
JorapuMUYECKUE YPaBHEHHUS, HAXOIUTh UX PEIICHUS C TOMOIILI0 PABHOCUIBHBIX
MEPEX0JI0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEN;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Ui IPeoOpa3OBaHus
TPUTOHOMETPUUECKUX BBIPAKECHHI;

CBOOOJIHO ONEpHUPOBATh TMOHITHEM: TPHUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEoOXoAumble (GOpMYyNbl  JUIsi  PEMICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHUM;

MOJIIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YypaBHEHHS, HEPaBEHCTBA MO YCJIOBHUIO 3aJaud, WCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOIH30BAHUEM alllapaTa ajreopsbl.

DyHKIUU U TPAaPUKU:

CBOOOJHO OINEpPUPOBATH MOHATUAMU: (PYHKIUS, CIOCOOBI 3aaHusl (DYHKIIUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMmmo3uius GyHKIUA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE MTpeoOpa3oBaHus rpaukoB PyHKITUH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: OOJACTH OMPENEICHUS U MHOMKECTBO
3HaYeHUH PyHKINU, HYTU (YHKIIH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOIHO OMEpPUPOBATh MOHATUSIMH: YETHBIE M HEUYETHBIE (YHKUUH,
nepuoanyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HauOOJblIee W HaUMEHblIee 3HauYeHHe (YHKIMH Ha
IPOMEXKYTKE;

cBOOOIHO OTNEpPHPOBATh MOHATUSAMHU: CTENIEHHAs (QYHKIUS C HATYPaTbHBIM U
HENBIM TOKa3zarenaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPalIbHBIM U ILEJIBIM
nokasarenieM, rpaduk KOpHS N-Od CTENeHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HATYypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHATUSMU: JUHEHHas, KBaJpaTU4yHas U JIpPOOHO-JIMHEHHAS
(GYHKIIUH, BRITIONHATH dJIEMEHTAPHOE UCCIIEI0OBAHUE U TIOCTPOCHUE UX TPAPUKOB;

cBOOOIHO ONEpUPOBATh MOHATHAMH: TOKa3aTeabHas M JorapudmMuyeckas
GbyHKIUHA, UX CBOWCTBA U TpapuKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHECHUI;

CBOOO/IHO OMNEpUPOBATHh TOHATHUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
orpeieTIeHNe TPUTOHOMETPHUUECKUX (PYHKIUI YMCIOBOTO apryMEHTa;

UCIONB30BaTh TIpauku (yHKUUH JUis  HCCIEOBAHUSA MPOLECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTuX y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU, BBIPAXKATh (POpMyJIaMH 3aBUCUMOCTH MEXITYy BETUUMHAMU;

Havana MmaTeMaTH4eCcKOro aHajm3a:

cBOOOJIHO OMEpUPOBATh MOHATUAMH: apuMeTHyecKas W TeoMeTpuyecKas
nporpeccusi, 06CKOHEUYHO yOBIBaIOIIasi T€OMETPUYECKasi MPOTPECCHsl, TMHEUHBIN U
HKCIMOHEHLIUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEJICTaBICHHUE
O KOHCTAHTE;

UCTIONB30BaTh MPOTPECCUU MJIs PEIICHUs PEalbHBIX 3a/Jad MPUKIIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH NOHATUAMU: MOCIEOBATENbHOCTb, CIIOCOOBI 3a/1aHUs
IIOCJIEI0BATENILHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKIEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalau3a
OCCKOHEUYHO MAJIbIX;

CBOOOIHO OMEpPHpPOBaTh TMOHSATUSMHU: HENpPEPbIBHbIE (DYHKIHUHU, TOYKHU
paspsiBa rpaduka GyHKIUHA, aCUMIITOTHI Tpaduka QyHKINHY;

CBOOOJIHO OMEpUpOBaTh MOHATHEM: (GYHKIUS, HEMpEpbIBHAsS Ha OTpPE3KE,
MPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUHN IS pEIICHUS 3a]1a4;

CBOOOJHO OIEpPUPOBATH MOHATHUSMH: TIEpBasi W BTOpas IMPOU3BOJHBIC
(GyHKUIMH, KacaTelbHas K rpaduKy QpyHKIUY;

BBIYKCIIATh TPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3HIIMU
IBYX (PYHKIUH, 3HATh MTPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUHN;

UCIIOJIb30BaTh T€OMETPUYECKUN U (DU3UYECKUN CMBICT MPOU3BOJHOM st
peneHns 3aaad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  IMOHATUSMHU:  MHOXKECTBO, ONEpaluud  Hal
MHOXECTBaMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONIMCaHUs PEaJbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUH 33]1a4 U3 APYIUX y4eOHbIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMM: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHYECKOT0 00BEKTa, JOKA3aTENbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydyarouuics MOJYyYHUT CIEIYIOLIUE
MPEIMETHBIE PE3YJIbTAThl IO OTACJIBHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHATU3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOOJHO OMEpUpOBaTh MOHATUSIMHU: HATypaJlbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh NMPU3HAKU JIEIUMOCTU
uensix ynucen, HOJ[ u HOK nHatypanbHbIX uncen i penieHus 3ajad, IpUMEHSITh
anroput™m EBkina;

cBOOOJIHO ONEpUpPOBATh MOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBaTh
HaTypaJIbHbIE YHCIIA B PA3TTMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OINEpUPOBaATh MOHATUAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YHCa B alreOpanyeckoud u
TPUTOHOMETPHUUYECKON (hOpMe, BBIMIOJIHATH apu(pMETHUECKHE ONepaluil ¢ HUMU U
n300paxkaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



cBOOOJIHO ONEpUpOBAaTh MOHATUSMU: HppalOHANbHbIE, MOKa3aTelbHbIE U
jgorapu(MHUUYECKHe HEpPaBEHCTBA, HAXOAUTb MUX PEUIEHUs C  I[OMOIIBIO
PaBHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATh OTOOpP KOpPHEM TpH pEIEHUH TPUTOHOMETPUUECKOTrO
YPaBHEHUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXOoAuMble (OpPMYJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHATUSIMU: CHUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PALMOHAIBHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHbIX U
Jorapu(MUUYECKUX YPaBHEHUH U HEPABEHCTB;

pemars palMOHAIIBHEIE, UppalOHaIbHBIE, IIOKa3aTeJIbHBIE,
jJorapuMUYeCKUe U TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKaIlye MOYJIM U IIapaMeTphl;

OPUMEHATH TpaduyecKue METObI JUIsl PEeIlICHUs] YpaBHEHUI 1 HEPABEHCTB, a
TAKKe 3a/1a4 C IapaMeTPaMHU;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIDAXEHUS, YPAaBHEHHUS, HEPABEHCTBA W HX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C MCIOJIB30BAHMEM ammapara aireopsl,
WHTEPIIPETUPOBATH I1OJyYEHHBIN pPE3yJIbTaT.

DOyHKUUHA U TPaPuKU:

CTPOUTHh TpaUKU KOMIO3MIMM (QYHKIUH C IOMOIIBIO 3JIEMEHTapHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETPUYECKHE O00pa3bl ypaBHEHHW W HEpPAaBEHCTB Ha
KOOPJMHATHOU IJIOCKOCTH;

CBOOOIHO  ONEpPUPOBaTh TMOHATUSAMHU: TIpaUKH  TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (QYHKIUH i1 MOJCIHUPOBAHMUS M HCCIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOJIHYIO JUIsl UCCIIEI0BaHMs (PYHKIIMM HAa MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOJUTh HAOOJbIIEe U HAMMEHbLIEE 3HAUCHHS (PYHKIIMU HENPEPHIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh MPOU3BOAHYIO JUIsI HAaXOXKACHUS HAWIIY4YIIEro pELICHUs B
IPUKIAAHBIX, B TOM 4YHCIE€ COLHAJbHO-DKOHOMHMYECKHMX, 3ajadax, s
ONpEENCHUs] CKOPOCTH W YCKOPEHHUsS TMpoliecca, 3aJaHHOro (QopMysod Wiu
rpauKkoM;



cBOOOJIHO OMEpUPOBATHh MOHATUSAMU: IEpBOOOpa3Hasi, ONpeAeTEHHBIN
UHTErpaJl, HAaXOJWUTh NEepBOOOpa3HbIE AIIEMEHTAapHbIX (YHKUUNA M BBIYUCIATH
uHTerpain no gpopmyne Hetotona-Jleionuna;

HAXOAMTH IJIOMIAN TIOCKUX GUTYP U OOBEMBI TENT C TOMOIIBIO UHTETpaa;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJCIMPOBAHUM HA TMPUMEPE
cocTaBlieHUs MU PepeHIINAIbHBIX YPaBHECHUI;

peliaTh MpUKJIaJHbIE 3a7aud, B TOM YHUCIE COLUAIbHO-DKOHOMUYECKOTO U
(GU3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEeMaTHISCKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHnoBaHue pa3ieiioB U TeM (mudposrbie)
n/n NPOrpaMMmblI Bcero Konrponbneie  Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

MHO0€eCTBO 1€HCTBUTENIBHBIX YUCEI.

MHorounensl. PanioHanbHbIe YpaBHEHHUS U 24 |

HepaBeHCTBa. CUCTEMBI IMHEWHBIX

YpaBHEHUU

Oynkuun 1 rpapuku. CreneHHas QyHKIMS ¢ 12 |

LIEJIBIM TOKa3aTeseM

Apudmernuecknii KOpeHb N-0if CTENEHH. 15 1

HppanmoHanbHble ypaBHEHUS

[TokazarensHas ¢pyukuus. [lokazarensHbie 10 |

YPaBHEHUS

Jlorapudgmuueckas GyHKLUS. 13 |

Jlorapudmuyeckue ypaBHEHHS

TpuronomeTpruyeckue BeIpaXkKeHUs U ” 1

YPaBHEHUS

[TocnenoBaTeIbHOCTH U IPOTPECCUU 10 1

Henpepsieubie ¢pynkuuu. [IponszBoanas 20 1

[ToBTOpenue, 0000IIEeHNE, CHCTEMATH3AIUS 5 )

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
Ne HanmenoBanue pa3jieiioB 4 TeM (uudposrbie)
n/n NMPOrpamMmbl Bcero Kontponbneie  Ipaxtireckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

UccnenoBanue QyHKIHA ¢ TOMOIIBIO ” |

IIPOM3BOIHOMN

[TepBooOpasHast 1 MHTETpa 12 1

I'paduku TpUroHoMeTprUeCcKuX (QyHKIHHA. 14 |

TpuroHomeTpruyeckue HEpaBEHCTBA

HppannonanbHble, NOKa3aTeIbHbIE U 24 1

norapuMuyeckre HepaBeHCTBA

KommnekcHsie uncia 10 1

Harypasbnsle u niensie yucna 10 1

Cucrembl paliOHaIbHBIX, UPPALMOHATBHBIX

MOKAa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1

ypaBHEHUN

3agauu ¢ mapameTpaMu 16 1

[ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 16 )

3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0






HNOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara nugpoBnIe
Tema ypoka Kontpoabubie IIpakTHueckue bp
n/n Bcero U3yYeHUs o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| MHOXecTBO, onepaluu HajJ MHOKECTBAMU 1
U UX CBOMCTBa 02.09.2024
2 narpaMmebl Ditiepa-Benna 1
Jluarp P 03.09.2024
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
3 1
anmapara Jijisl penieHus 3a1a4 04.09.2024
Parmmonanesasle yncia. OOBIKHOBEHHBIE U
4 JIECATHYHBIC APOOH, IIPOIICHTHI, 1
OO, 1P 05.09.2024
OECKOHEYHbBIE TIEPUOIUUECKHE TPOOH
Panmonansusie yncia. OOBIKHOBEHHBIE U
5 JECSITUYHBIE APOOH, IIPOIIEHTHI, 1
PODIL, 1P 09.09.2024
OeCcKOHEYHbBIE TIepUOANUECKUe Apodu
[TIpumeneHnue qpoOeii U IPOLIEHTOB TS
6 1
peLIeHUs TPUKIIAIHBIX 3a/1a4 10.09.2024
7 [Tpumenenue apoOeii U IPOLEHTOB IS |
peLIeHUs TPUKIIAIHBIX 3a/1a4 11.09.2024
JlelicTBUTENbHBIE YKCIa. PalinoHanbHbIE U
8 1
UppalyoHaIbHbIC YHCIIa 12.09.2024
9 ApudmeTnueckue oneparum ¢ |
JNEUCTBUTEILHBIMU YHCIaMU 16.09.2024
10 Monaynb IEeMCTBUTEIBHOTO YUCIIA U €T0 1



11

12

CBOWCTBA

ITpuOnm>xE€HHBIE BHIYMCIEHUS, IPaBUia
OKpYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OCHOBHBIE METOABI PEILIEHUS LIEIBIX U

JIPOOHO-PALIMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

17.09.2024

18.09.2024

19.09.2024

13

OCHOBHBIE METO/IbI PEILICHHSI LIENbIX U
JIpOOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPaBEHCTB

23.09.2024

14

15

16

17

OCHOBHBIE METOBI PEIICHUS IIEIBIX U
JIPOOHO-PALIMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

MHOrowieHsl OT OJHON NEPEMEHHOM.

Jlenenre MHOTOUYI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHOTro4JIeHBI ¢ HEJIBIMA KO3(PPHUIIUEHTAMH.

Teopema Buera

Pemenue cuctem JIMHEHHBIX YpaBHEHUI

24.09.2024

25.09.2024

26.09.2024

30.09.2024

18

19

20

Pemenne cucreM JTUHENHBIX ypaBHEHUN

Martpuna CUCTEMBI IMHEWHBIX YPaBHEHUMN.
Omnpenenurens MaTPUILI 2X2, €T0
F€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYUCIICHHUE €T0 3HAYEHUS

Onpenenurens MaTpulsl 2X2, €ro
Ir€OMETPUYECKHI CMBICII U CBOMCTBA;

01.10.2024

02.10.2024

03.10.2024



21

BBIYHCIICHHUC €I'0 3HAYCHHUA

IIpuMeHeHne onpenenuTens s PeIeHNs
CUCTEMBI JINHEVHBIX YPaBHEHUI

07.10.2024

22

Pemenne npukiaaHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEVHBIX YPaBHEHUI

08.10.2024

23

24

25

Pemenne nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CHCTEMBI JINHEVHBIX YPaBHEHUI

KonTponbHas pabota: "PannonanbHele
ypaBHEHHU U HepaBeHCTBA. CrcTeMBl
JUHENHBIX ypaBHEHUN"

OyHKIMA, cI0CO0bI 3aJaHUs QYHKIUH.
B3aumHuo oOpatHbie (HyHKIHH.
Komnozumus GpyHkuumit

09.10.2024

10.10.2024

14.10.2024

26

I'padux byskmmu. DnemeHTapHbBIC
npeoOpa3oBaHus rpadukoB GyHKINI

15.10.2024

27

28

O6nacTh onpeaeneHust © MHOKECTBO
3HaueHuit pynkuuu. Hynu ¢pyHkimm.
ITpoMexyTKH 3HaK IOCTOSIHCTBA

YéTHble U HEUETHBIE (PYHKIIUU.
[Tepuonnueckue ¢pynkuuu. [IpomexyTkn
MOHOTOHHOCTH (PYHKIIMH

16.10.2024

17.10.2024

29

30

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIMH.
HauOonpIiee 1 HauMeHbllee 3HaYCHNE
(GYHKINU HAa TPOMEKYTKE

JluneitHast, KBagpaTU4Has U JpOoOHO-
nuHeNHas QyHKIUH

21.10.2024

22.10.2024

31

DJIeMEeHTapHOE MCCIIEIOBAaHNE U
MOCTpoeHne TpauKOB ATUX PYHKITUN

23.10.2024



DJIeMEHTapHOE MCCIICIOBAHUE U

32
nocTpoeHue rpadukoB ITUX QyHKIUH 24.10.2024
1 Crenens ¢ LenabIM okasareneM. bunom
Hprotona 05.11.2024
34 Crenens ¢ LenbIM nokasaresneM. buaom
HeroTona 06.11.2024
CreneHHasi QyHKIIHS C HATypalIbHBIM U
35 . Eé 7
LeabIM nokazatenem. E€ cBoiicTBa u 07.11.2004
rpaduk
36 Kontponbhas padota: "Crenennas
¢byukus. E€ cBoiictBa u rpadux" 11.11.2024
37 Apudmernueckuii KOpeHb HATYPaTbHON
CTEIIEHU U €r0 CBOMCTBA 12.11.2024
18 ApudmeTrdeckuii KOpeHb HATYpPaTbHOM
CTEIIEHU U €r0 CBOMCTBA 13.11.2024
[TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHH,
39
COJIEpKAIINX CTENIEHN U KOPHU 14.11.2024
[TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
40
COoZEpKAIIUX CTENIEHU U KOPHU 18.11.2024
[TpeoOpazoBaHus YMCIOBBIX BBIPAXKEHUH,
41
COZEpXKAIIUX CTENIEHU U KOPHU 19.11.2024
WppanmonaneHele ypaBHeHU. OCHOBHbIE
42
METO/IbI p?meHI/m HPpAMOHATEHBIX 20.11.2004
ypaBHEHUN
WppauumonansHeie ypaBHeHUs. OCHOBHbIE
43
METO/IbI prIeHI/ISI MPpALMOHATBHBIX 21.11.2004
ypaBHEHU
44 WppanmonaneHele ypaBHeHU. OCHOBHbIE



METO/Ibl PEIICHUs UPPALUOHATIBHBIX
ypaBHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PELICHUU

25.11.2024

45
MPPALMOHAJIBLHBIX YPaBHEHUN 26.11.2024
PaBHOCWIIBHBIE TEPEXOABI B PELIEHUU
46 .
MPPALMOHATIBHBIX YPaBHEHUN 27.11.2024
PaBHOCWIIbHBIE TTEPEXOABI B PEIICHUH
47 .
HppalMOHAJIbHBIX YPaBHEHUI 28.11.2024
43 PaBHOCWIIbHBIE TTEPEXOBI B PELLICHUU
UPPALMOHAIIBHBIX YPaBHEHUN 02.12.2024
CBoiicTBa 1 rpauk KOpHS N-0i CTETIEHU
4 .
9 Kak (DyHKIIMH 0OOpaTHOM CTETIEHH C 03.12.2024
HaTypaJIbHBIM [10Ka3aTesIeM
CaoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU
50 0 i
KakK (DyHKIIMHM OOpaTHOMW CTETIEHH C 04.12.2024
HATYpaJIbHBIM MOKa3aTeleM
KonTponbhas padota: "CoiicTBa u rpaduk
51 -oi N
KOpPHS N OI/I”CTGHCHI/I ppanroHaNbHbIE 05.12.2004
ypaBHEHHUS
5 CreneHsb ¢ paloHaIbHBIM IOKA3aTEJIEM U
e€ CBOICTBA 09.12.2024
53 CreneHb ¢ palioHaIbHBIM MTOKa3aTeNIeM U
e€ CBOICTBA 10.12.2024
54 CreneHb ¢ palioHaIbHBIM MTOKa3aTeNIEM U
e€ CBOICTBA 11.12.2024
55 [ToxazarenbHas GyHKIHA, €€ CBOCTBA U
rpaduk 12.12.2024
56 Hcnonb3oBanue rpaduka GyHKIUN A5



penIeHusl ypaBHEHUI

Hcnons3oBanue rpaduka QyHKIUN IS

16.12.2024

57
pELIEHUs] YpaBHEHUM 17.12.2024
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
58
METO/IbI p?I_HGHI/IH MOKAa3aTEeNbHBIX 18.12.2024
ypaBHEHUU
[TokazaTenpHbIe ypaBHEeHUs. OCHOBHBIE
59
METO/IBI peimeHmI MOKa3aTEeNbHBIX 19.12.2024
ypaBHEHUI
[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIE
60 METO/bI p?IHeHI/ISI MTOKAa3aTeJIbHBIX 73.12.2004
ypaBHEHUI
61 Konrponsnas padora: "[lokazaTenbHas
¢ynkus. [Toka3arensHbie ypaBHCHHS" 24.12.2024
62 JI . i
orapu¢m uucna. CpoiicTBa orapupma 25.12.2004
63 JI . CBoif
orapudm uucna. Coiictsa jorapupma 26.12.2004
4 . i
6 Jlorapudm gucia. CBoiicTBa Jiorapugma 13.01.2025
65
JecsaTuunble U HATypalbHbIE JIOTapU(PMBI 14.01.2025
66
JecsaTruunble U HaTypaJbHbIE JIOTapU(PMBI 15.01.2025
67 [IpeoOpa3oBaHue BbIpaXKeHUH,
COJIEpIKaIIHX JIOrapru (MBI 16.01.2025
68 ITpeoOpa3oBaHue BbIpAKEHUH,
COJIEp>KaIIHX JIOrapru(MbI 20.01.2025



[IpeobOpa3zoBanme BhIpaKEHUH,

69 cojiepKaIiux Jorapudmpl 21.01.2025
70 Jlorapudmuueckas pyHKuus, €€ CBOWCTBa

U rpapuk 22.01.2025
71 Jlorapudmuueckas pyHkuus, €€ CBOUCTBa

u rpadux 23.01.2025
7 Hcnonb3zoBanue rpaii)m(a byHKIAN 1715

pelIeHUs] YpaBHEHUM 27.01.2025
73 Ucnons3zoBanue rpaibm(a GYHKITUH 1S

pelIeHUs] ypaBHEHUI 28.01.2025

Jlorapudgmuueckue ypaBHeHus. OCHOBHBIE
74 METO/IbI pevrmeHmI J0rapuPMHUECKUX 9.01.2025

ypaBHEHHH

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
75 METO/IbI p?I_HGHI/IH JorapupMHUECKUX 30.01.2025

ypaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METO/bI PELICHHUS JIOTapUPMUIECKUX

ypasjenfm pid 03.02.2025
77 PaBHOCWIIbHBIE TEPEXOABI B PELLICHUU

norapu(MUUECKUX YpaBHCHUN 04.02.2025
78 PaBHOCHIIbHBIE TTIEPEXOABI B PEIICHUH

JorapupMHUUECKUX ypaBHEHUN 05.02.2025
79 Kontponbnas padora: "Jlorapupmuueckas

¢yukuus. Jlorapupmuueckue ypaBHeHus" 06.02.2025
20 CuHyc, KOCUHYC, TAHT€HC U KOTAaHI'€HC

YHUCJIOBOI'O apryMEHTa 10.02.2025
81 CuHycC, KOCUHYC, TAHT'€HC U KOTAaHI'€HC



YHCJIOBOTO apryMEHTa

ApKCHHYC, apKKOCUHYC U apKTaHI'€HC

11.02.2025

82

YKCJIOBOTO apryMeHTa 12.02.2025
23 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC

YUCJIOBOT'O apryMEHTa 13.02.2025

TpuronomeTpuyecKkas OKpyKHOCTb,
84 onpez[enueHI/Ie TPUTOHOMETPUUYECKUX 17.02.2025

(GyHKIUI YUCIOBOTO apryMeHTa

TpuronomeTpudecKas OKpyKHOCTb,
85 onpez[enueHHe TPUTOHOMETPUUECKUX 18.02.2005

(GYHKIMIA YUCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 19.02.2025
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 20.02.2025
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIIBI 24022005
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 75.02.2025
90 [Ipeo6pa3oBaHre TPUTOHOMETPUUECKUX

BBIPAYKEHUI 26.02.2025
o1 [Tpeobpa3oBaHre TPUTOHOMETPUICCKUX

BBIpaKCHUIN 27.02.2025
9 [TpeoOpa3oBanne TPUTOHOMETPHUECKUX

BBIpaKCHUI 03.03.2025
93 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPaXKCHUI 04.03.2025
94 Pemienne TpuroHoOMeTpUYECKUX ypaBHEHUH



05.03.2025

P .
95 €IIICHUE TPUTOHOMETPUUYECKUX YPABHCHHIA 06.03.2025
96 Pemienne TpuroHOMEeTpUYECKUX YpaBHEHUH 10.03.2025
97 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUH 11.03.2025
98 Pemmenre TpUroHOMETPHUECKUX YpaBHEHUI 12.03.2025
99 Pemmenne TpUroHOMETPHUUECKUX YpaBHEHUI 13.03.2025
100 Pemienue TpuroHOMeTpUYECKUX YpaBHEHUH 17.03.2025
KonTponbHas padota:
101 "T
0 PUTOHOMETPUYECKHUE Bmpamem;m " 18.03.2025
TPUTOHOMETPHUECKUEC YPABHEHUS
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS
102 . M
0 HocneHOBaTeanVOCTeH €ToJl 19.03.2025
MaTeMaTHYECKON HHIyKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE
103 rocaenoBaTeNbHOCTU. McTopus ananusa 20.03.2025
0ECKOHEYHO MasbIX
104 A
0 pudMeTHIecKas mporpeccus 24.03.2005
1 r
05 eoMeTpHUUecKasi IPOrpeccHst 75.03.2025
106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust 26.03.2025



Cymma OeckoHe4YHO yObIBatoIiei

107 reOMETPUYECKOMN Mporpeccuu 27.03.2025
108 JIMHENHBIN U DKCIOHEHUUAJIBHBIA POCT.

Yucno e. Dopmya cI0KHBIX IPOLEHTOB 07.04.2025
109 JIMHENHBIN U DKCIOHEHIUAIIBHBIA POCT.

UYucino e. Dopmyiia CI0KHBIX TIPOLEHTOB 08.04.2025
110 Hcnonb30BaHne IpOrpeccuu JIsl perieHus

peanbHbBIX 3a/1a4 MPUKIATHOTO XapakTepa 09.04.2025
11 Kontponbnas pabora:

"[locnenoBarenbHOCTH U porpeccuu” 10.04.2025
112 HenpepriBHble (YHKIIUN U UX CBOWCTBA 14.04.2005
113 Touka pa3pbiBa. ACUMIOTOTHI I'paUKOB

GyHKIMHA 15.04.2025
114 CaoiicTBa (PyHKIIMI HENIPEPHIBHBIX HA

OTpe3Ke 16.04.2025
115 CpoiicTBa (yHKIIHMI HEMTPEPHIBHBIX HA

OTpe3Ke 17.04.2025
116 MeTto MHTEpBaJIOB ISl peIIeHUs

HEpPABEHCTB 21.04.2025
117 MeTto MHTEpBAJIOB JUIsl pEIIEHUS

HEPABEHCTB 22.04.2025
118 Metoa UHTEpBAJIOB ISl pELIECHUS

HEPABEHCTB 23.04.2025
119 [IpuMeHeHre CBONCTB HEMPEPHIBHBIX

GyHKIMIA 715 pelieHus 3a1a49 24.04.2025
120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

GyHKIMHA 715 peiIeHus 3a1a49 28.04.2025



121

[lepBas u BTOpast Npou3BOHBIE PYHKIIUH

29.04.2025

122 Omnpenenenne, reOMETPUUIECKUI CMBICIT

IIPOU3BOJHON 30.04.2025
123 Onpenenenue, pusnueckuii cMbICT

MPOU3BOAHOM 05.05.2025
124 VYpaBHeHHE KacaTeabHOU K rpaduKy

byHKIMHA 06.05.2025
125 YpaBHEeHHE KacaTeabHOU K rpaduKy

byHKINN 07.05.2025
126 [TpousBoHBIE AI€MEHTAPHBIX (PYHKINN 08.05.2025
127 [TpousBoHBIE AIEeMEHTAPHBIX (PYHKINN 12.05.2005
128 [Tpou3BoHAs CyMMBI, IPOU3BEICHHUS,

YaCTHOT'O M KOMIO3HIMU (PYHKIUH 13.05.2025
129 [Tpon3BoiHast CyMMBI, IPOU3BEICHHUS,

YaCTHOT'O ¥ KOMIIO3UIIMU (YHKINN 14.05.2025
130 [Tpou3BoHAs CyMMBI, IPOU3BEICHHUS,

YaCTHOTO ¥ KOMIO3UIINN (DYHKITHI 15.05.2025
131 Kontponbnas pabora: "[IponsBognas” 19.05.2025
132 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3aIUS

3HaHui: "YpaBHeHus" 20.05.2025
133 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs

3HaHui: "OyHKIUK" 21.05.2025
134 Nrorosas koHTposibHas paboTa

22.05.2025



135 U 6 1 1
TOTrOBaAdA KOHTpOJ'H)Hafl pa oTa 22052025

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAHUU 26.05.2025

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

136 10 0



11 KIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara nudposeie

Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero u3ydeHus: oOpa3zoBaTeJibHbIE

padoThI padoThI pecypesr

[IpumeneHne nponu3BOTHON K
UCCcleIoBaHMI0 (PyHKIUH Ha 1
MOHOTOHHOCTbB U 9KCTPEMYMBI

[IpuMeHeHne MpoOn3BOHOM K
ucclieIoBaHuIo0 (PyHKIUHM Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne npou3BOIHOMN K
HCCIIeI0BaHMI0 (DYHKIIMN Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K
MCCIIeI0BaHUIO (DYHKIIMM HA 1
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K

UCCIeI0OBaHMIO (PYHKINI Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMeHeHne IpOU3BOIHOM K

UCCIeIoBaHMIO (PyHKINH Ha 1

MOHOTOHHOCTB U SKCTPCMYMBbI

Haxoxxaenue HanOobIIero u
HaMMEHBIIETO 3HAYCHUS HENPEPHIBHOM 1
(GYHKLIUU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIEro U 1




10

11

HAaUMCHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(YHKIIUU Ha OTPE3Ke

Haxoxxaenre HanOOJIBIIETO U
HAMMCHBIIIETO 3HAYCHUS HEMPEPHIBHOM
(GYHKIIUM Ha OTpe3Ke

Haxoxaenue HanOobIIero u
HaWMEHBIIETO 3HAYCHUS HENPEPBIBHOU
(GYHKIIMHM Ha OTpe3Ke

Haxoxxnenne HanOobIIero u
HaMMEHBIIIEr0 3HAaYE€HUS HEMTPEPBIBHOM
(GYHKLIUU Ha OTpE3Ke

12

13

14

15

16

Haxoxnenue HanboupIIero u
HAVMEHBIIETO 3HAYCHNS HEPEPhIBHOM
(GYHKLUU Ha OTpe3Ke

[IprmeneHnre npou3BOIHOMN AJIst
HaXO0XICHUS HaI/IJ'IquHCFO pCHIGHI/ISI B
MPUKIAIHBIX 3a/1a4aX

[IpuMeHeHne npou3BOHOM s
HaXO0K/IEHUS1 HAaWJIy4YIlEero peleH s B
NPUKIIAHBIX 3a7auax

[Ipumenenne npou3BOIHON IS
ONpeJIeTICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aIaHHOT0 POPMYIION HUITH
rpaduxom

[IpumeHeHre nporu3BOIHOMN HJIst
ONpeJIeTICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHor0 GOPMYIIOi WTH
rpaduxom



17
18

Kommosumus ¢yHkimii

Komnozunus GyHkuumit

19

20

21

22

23

24

25

26

27

Komnosunus GyHkimii

I'eomerprueckue oO6pa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH
['eomeTpuyeckue 0Opa3bl ypaBHEHU Ha
KOOPAMHATHOH INIOCKOCTU

Kontponbnas pabora: "Uccnenopanue
GYHKIHHA ¢ TTOMOIIBIO TTPOXU3BOTHON "
[lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX

[lepBooOpa3Hble 31eMEHTAPHBIX (DYHKITHIA.
[TpaBuiia HaX0XkIeHUS IEPBOOOPA3HBIX
[TepBooOpasHbIe AIeMEHTAPHBIX (PYHKIIAN.
[TpaBuiia HaxX0Xk1eHUs IEPBOOOPA3HBIX
HNurerpai. I'eoMeTpu4eCcKuil CMBICI
UHTErpaja

Brruncnenue onpenenéHHOro HHTErpaa
o popmysne HoroTona-JleitOnua

28

29

30

31

Brruncnenue onpenenéHHoro MHTerpata
o ¢popmyie Hrrorona-JleiitOauia
[Ipumenenne uHTErpaia 1 HAXOXKACHUS
TUTOIAICH TUTOCKHUX (UTYp

[IpumeneHune uHTErpana A1 HAXOXKACHUS
00BEMOB reOMETPUUECKHUX TEI

[Tpumeps! pemienuit AudpepeHnnanbHbIX
ypaBHEHUH



[Tpumeps pemienuit AudpepeHnnanbHbIX

32 .
ypaBHEHUH
MaremaTnueckoe MOJEIUPOBaHHE

33 peabHBIX MPOIIECCOB C MOMOIIBIO
nudepeHIaTbHBIX YPaBHEHUN

34 KoHntponbHas padora: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpapuKu

36 Tpuronomerpuieckue GyHKINU, UX
CBOIicTBa U rpaduKu

37 Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U rpapuKu

18 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuieckue GyHKINU, UX
cBOIicTBa U rpaduKu
OT60p KOpHEH TPUTOHOMETPUIECKIX

40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPY’KHOCTH
OT100p KOpHEH TPUTOHOMETPUYECKUX

41 YpaBHEHUH C TOMOIBIO
TPUTOHOMETPUUYECKOIN OKPY’KHOCTH
OT00p KOpHEH TPUTOHOMETPUYECKUX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

43 OT60p KOpHEI TPUTOHOMETPUUECKHX

YpaBHEHUH C TTOMOILBIO



TPUTOHOMETPUYECKON OKPYKHOCTH

PemieHne TpUroHOMETPUYECKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpUYECKIX
HEPaBEHCTB

46 Penienne TpUroHOMETpHUYECKUX
HEPaBEHCTB

47 Penienne TpUroHOMETPHUUECKUX
HEPaBEHCTB
Kontponbsnas padora: "I padpuxu

48 TPUTOHOMETPUYECKHX (PYHKINH.
TpuronomeTrpruyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IBI PETIICHHSI
NIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PETLICHHSI
MIOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIEC METO/IbI PETLICHHSI
NIOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IbI PEILICHHS
norapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEeILICHUS
JOrapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHUS
JOrapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IbI PEILICHHS

jgorapu(pMUUECKUX HEPABEHCTB



OcHOBHEBIC MCTOABI pCHICHUS

37 UppAIMOHATIHLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UpPaIMOHAIHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHHS
UppaIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PETIICHHSI
UppAIMOHATIHLHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI penICHNUs
UpPPaLMOHATIBHBIX YPAaBHEHUN
6 I'paduueckue MeTO bl peLIeHUs
UpPPaLMOHATIBHBIX YPAaBHEHUN
63 ['paduueckue METOIBI pEeICHNUS
MIOKa3aTeIbHBIX YPaBHECHHUI
64 I'padpuueckue MeToIBI penieHNs
MIOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLIeHus
JOrapuPpMHUUECKUX YpaBHEHUI
66 I'paduueckue MeToIBI pemIeHNUs
JOTapuU(PMHUECKUX HEPABEHCTB
67 I'paduueckue MeTOIBI pemIeHNUs
norapu(pMHUECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHus
68 MIOKa3aTeIbHBIX U JIOTapu(pMUIECKUX
ypaBHEHUH
['paduueckue METO bl peLICHNUS
69 MIOKa3aTeIbHbIX U JIOrapu(pMUUECKUX

YpaBHEHUH



70

71

72

73

74

75

76

77

78

['padprraeckue MeTONBI peIICHUS
MOKA3aTENbHBIX U JIOTapu(MUIECKUX
HEPaBEHCTB

I'paduueckue MeTOIBI peLICHNUS
MOKA3aTeNbHBIX U JIOrapu(pMUUYECKUX
HEPaBEHCTB

KontponbHas pabdora: "MppanuoHanbHeie,
NOKa3aTeNbHbIE U JIoTapuMuiyeckue
HepaBeHcTBA"

KommnnekcHsle uncia. Anrebpandeckas u
TpUrOHOMETpUYecKast (POPMBI 3aIUCH
KOMIUIEKCHOT'O YHCIIa

KomruiekcHble uncia. Anredpandeckas u
TpUrOHOMETpUYecKast (POPMBI 3aIUCH
KOMIUIEKCHOI'O YHClia

ApudmeTnueckre oneparum c
KOMIUIEKCHBIMU YHCIIAMU

Apudmernueckue onepaniu ¢
KOMIUIEKCHBIMU YHCIIAMU
N300paxeHre KOMIIJIEKCHBIX YHCeN Ha
KOOPAMHATHOW IUIOCKOCTH
N300pakeHre KOMIUIEKCHBIX YUCe Ha
KOOPJMHATHOM IJIOCKOCTH

79

80

®opmyna Myaspa. KopHu n-oii crenenu
U3 KOMIUIEKCHOTO YHClia

®opmyna Myaspa. KopHu n-oii cteneHu
13 KOMIUIEKCHOI'O YHCIIa

81

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YU CCII OJIA



petieHust GU3NIECKUX U TEOMETPUIECKUX

3a1a4

Kontponbnas padora: "KomruiekcHbie

82 |
yucia

83 Harypaibnsle u niensie yucna

84 Harypasbnsle u niensie yucna

85 [IpuMeHeHre MPU3HAKOB AEIUMOCTH
LEBIX YHCell

26 [TprMmeHeHre TpU3HAKOB 1ETUMOCTH
LEJBIX YUCell

87 [IpumeHeHne npu3HaKoOB AEITUMOCTU
nensix yncen: HOJl u HOK

28 [IpuMeHeHre MPU3HAKOB AEIUMOCTH
uensix uncesn: HOJl u HOK

29 [TprMeHeHre IpU3HAKOB IETUMOCTH
HEJBIX YUCeI: OCTATKH [0 MOIYJIIO

90 [IpumeHeHue npuU3HaKoOB ACITUMOCTU
LEJIBIX YUCEeJI: OCTATKH 10 MOIYJIIO
[TpuMmeHeHre TpU3HAKOB IETUMOCTH

91 LEebIX YKcell: anroputM EBkinaa as
pelIeHns 3a/1a4 B LIEJIbIX YHCIax

9 KoHnTtponbHas padota: "Teopust menbix
yucen"
CucreMa ¥ COBOKYITHOCTh YPABHEHU.

93 PaBHOCHIIbHBIE CHCTEMBI i CUCTEMBI-
CJIEJICTBUS

94 Cucrema 1 COBOKYITHOCTb YpaBHEHUH.

PaBHOCHIBEHBIC CHCTEMBI M CHCTEMBI-



CIIEZICTBHUSI

95 OCHOBHBIC MCTO/bI pCUHICHUA CUCTEM U

COBOKYITHOCTEM pallMOHAIbHBIX YPaBHECHUN

OCHOBHBIE METO/IbI PELLICHUSI CUCTEM U
96 COBOKYITHOCTEW MPPaLlMOHAIBHBIX
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
97 COBOKYMHOCTEH MOKa3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
98 COBOKYMHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUN

OCHOBHBIE MCTOABI pCIICHUSA CUCTCM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
100 COBOKYIHOCTEH JIorapu(h)MUIeCcKux
YpaBHEHUH

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHUYECKUX 3aJa4 1 3a]1a4 U3

101 pas3IMYHBIX 00JIACTEe HAYKH U peabHOM
YKU3HU, UHTEPIPETALUs OJyUYEHHBIX
pe3yJIbTaToB

[IpumeHeHne CUCTEM K PELIEHUIO
MaTeMaTHUYeCKUX 3ajJa4 1 3a/1a4 U3

102 pas3IMYHbIX 00JIaCTe HAYKH U peabHOM
YKU3HU, UHTEPIPETALUs OJyUYEHHBIX
pe3yabTaToB



103

104

105

106

107

108

109

IIpuMeHeHre HEpaBEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aa4 U 3a7a4 U3
pasTUYHBIX 00JaCTEH HAYKH U peaTbHON
YKU3HU, UHTEPIIPETALUS TTOJTyYEHHBIX
pe3yiibTaToB

Kontposnbnas pabota: "Cucremsr
palMOHAIBHBIX, HPPALMOHAIBHBIX
MOKa3aTENbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUI"

PanmionansHbIe ypaBHEHHS C TapaMeTpaMu
PanumonansHble HEpaBeHCTBaA C
napameTpamu

PanroHanbpHbIE CHCTEMBI € TapaMeTpamMu
HppanmonanbHbie ypaBHEHUS,
HEpaBEHCTBA C ITapaMeTpamMu
HppanroHanbHble CUCTEMBI C
napameTpamu

110

[Toka3arenbHbIC ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111

112

113

114

115

[loka3zarenbHble CUCTEMBI C TApAMETPAMU

Jlorapudmuueckue ypaBHeHUs,
HEPaBEHCTBA C MTapaMeTpaMu
Jlorapupmuueckme CUCTEMBI ¢
napameTpamu
TpUroHOMETPUYCCKUE YPABHEHHUS C
napaMeTrpamMmu

TpuroHomeTpruyeCcKrue HEPAaBEHCTBA C
napaMmeTrpamu



116

117

118

119

120

121

122

123

124

125

126

TpuronomeTpuyecKre CUCTEMBI C
napaMeTrpamu

IToctpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJECIIEH PealbHbIX
CUTYAaIMi C IOMOUIBIO YPABHEHUH C
napameTpamMmu

IToctpoenue u uccnenoBaHue
MaTE€MaTHYECKUX MOJCIICH PeaIbHBIX
CUTyAaILUH C IIOMOLIBIO CUCTEM YPABHEHUN
C IapaMmeTpaMu

Iloctpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJEIIEH pealbHbIX
CUTyaIUH C IOMOULIBIO CUCTEM YPaBHEHUN
C IapaMeTpaMu

Kontponsnas pabdora: "3amaun ¢
napaMmerpamu”

[ToBTOpeHme, 0600MICHNE,
cucTeMaru3anvs 3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
cucTeMaTH3anus 3HaHuil: "Y paBHEHHS.
Cucremsl ypaBHeHUN"

[ToBTOpenue, 060061IeHNE,
cuctemaTtusanus 3Hanuil: "HepaBencrna'

[ToBTOpenue, 0600ICHNE,

n

cuctemaTusanus 3Hanuii: "HepaBeHcTBa

[ToBTOpenue, 06001ICHNE,



cucreMartu3anus 3Hannii: "HepaBencrna"

[ToBTOpenue, 06001ICHNE,

127 cucreMartu3anus 3Hanuii: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpeHnue, 060061IeHNE,
128 cuctemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IICHHE,
129 cucreMaru3anus 3Hanuii: "[IponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenme, 0600MIECHNE,
130 cuctemaTusanus 3Hanuil: "MuTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 06001ICHNE, i
cucremaTusanus 3Hanuil: "OyHkuun"
132 [ToBTOpEHME, 0000IICHHE, 1
cucreMaru3anus 3Hanuit: "Oynkuun"
133 [ToBTOpEeHME, 0000IICHHE, 1
cuctemaTusanus 3Hanuil: "OyHkuun"
134 Wrorosas KoHTpobHAs paboTa 1 1
135 HToroBas KOHTpOJIbHas paboTa 1 1
136 [ToBTOpenue, 06001ICHNE, 1
CUCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME






YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






