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MNOACHUTEJIBHAS 3AIIMCKA

VYuebublii Kypc «AnreOpa W Havajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM M3 Haubojee 3HAYMMBIX B IpOrpamMMe CpeIHero ooiiero oOpa3oBaHus,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeYrMBAaeT MHCTPYMEHTAIBbHYIO 0a3y AJis
M3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE OOyYaroIINXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUsI MH(OpPMATUKHU, OOIIECTBO3HAHUS, HUCTOPHUH, CJIOBECHOCTU U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydwaroliuecs OBJaJeBalOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKd, KOTOpas (OpMYIUPYyeT CBOHU
JTOCTIDKECHUS B MATEMAaTHIECKOU opMme.

VY4ebublii Kypc anreOpsl M Havall MaTeMaTUYECKOr0 aHallh3a 3aKJIaJlbIBaeT
OCHOBY I YCHEIIHOTO OBJAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHICHIIUHA Pa3BUTHUS SKOHOMUKH U OOIIECTBCHHOM JKU3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX NHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIh30BaTh WX JUIsI JAIbHEHIIET0o OOpa3oBaHUS W B
MOBCEHEBHOM XH3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU U JIOTHYECKHU
CTPOTUMHU KOHCTPYKIHSAMHU aireOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKa3bIBATh
YTBEPKIICHUS C TIOMOIIBI0O MHIYKIIUA U PaCCyXAaTh NEAYKTUBHO, UCIIOIH30BAThH
0000I1IeHNe W KOHKPETU3allMio, a0CTparupoBaHWE M aHAJIOTHI0, (HOopMHUpyeT
KpEaTUBHOE U KPUTHICCKOE MBIIIICHHE.

B xone usyuenus yueOHOro kypca «Anredpa M Hayaia MaTEeMaTHYECKOTO
aHaJM3a» OOyYarolIuecs IMOTY4YaloT HOBBIM OIBIT PEIICHHS MPUKIAIHBIX 3aj1ad,
CaMOCTOSTEILHOTO MOCTPOEHUS MAaTEMaTUYECKUX MOJENICH PEaIbHBIX CHTYaIlUi,
UHTEPIpPETAllMd  TIOJYYCHHBIX  pENICHWH, 3HAKOMSTCS C  [pUMEpamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpHUPOJIE, HAyKe U HCKYCCTBE, C
BBITAIOIIMMUCS MaTEMAaTHIECCKUMH OTKPHITHSAMHU U MX aBTOPaMH.

Y4eOuplii Kypc 00JaacT 3HAYUTENBHBIM BOCIHMTATEIBLHBIM TMOTCHITHAIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 YYeOHBId MaTepuasl, CHOCOOCTBYIOIINN
(GbOpMHUPOBAHHIO HAYYHOT'O MHUPOBO33PEHHS, TaK M 4epe3 crenuduky ydeOHOMH
NesSTeNbHOCTH, TpeOyIolmed MNpPOJOKUTENIbHOW KOHILEHTpAllMd BHUMAHUSA,
CaMOCTOSATEIILHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a TIOJyYCHHBIN
pe3ynbTar.

B ocHoBe wmetonmuku oOydeHus anreOpe W HayajiaM MaTEeMaTHYECKOTO
aHaJIM3a JISKUT ACSTEIbHOCTHBIN MPUHIIUIT 00YYEHUSI.

B crpyktype ydeOHOTO Kypca «Anrebpa W Havaga MaTeMaTHYECKOTO
aHaM3a» BBIIETICHBI CIEAYIONINE COJAepKAaTeIbHO-MEeTOANYecKne TuHIM: «Yncna
U BbruucieHus», «OyHkuuu u rpapukmny, « YpaBHEHUSI U HEpaBeHCTBay», «Hauana



MaTeMaTHYeCKOTo aHaim3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIC
COJICPKATEIIPHO-METOJUYCCKHE JIMHAM HW3YYaloTCs Ha TPOTSHKCHHH JBYX JIET
oOydYeHHsI Ha YpOBHE CpEIHEro OOIIero oOpa3oBaHMs, €CTCCTBEHHO JOTIOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMM TeMaMH W pasjeiamu. JlaHHBIN
y4eOHBIH KypC SBIISICTCS HMHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSICT B cebe
COJIep)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX JIUCIMIUIAH, TAaKUX Kak anreopa,
TPUTOHOMETPHS, MAaTEMaTHUYECKUA aHAIHW3, TEOPUsS MHOXKECTB, MaTeMaTHUYeCKas
noruka W apyrue. Ilo Mepe Toro kak oOydaromiuecs OBJaJeBalOT BcE Ooliee
IIMPOKUM MAaTEMaTHYCCKUM aIlllapaToM, Y HUX MOCJICI0BATSIIBHO GOPMHUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYECKyI0 MOJCIb pPeaJbHOU
CUTYaIluH, MPUMEHATh 3HAHUS, MOJTYYCHHBIC IPU W3YUYCHUH YYeOHOTO Kypca, IS
PEIICHUsT CaMOCTOSITEILHO CHOPMYITHPOBAHHONW MaTEeMAaTHYECKOH 3a/1a4u, a 3aTeM
HUHTEPIIPETUPOBAThH CBOW OTBET.

ConeprkareabHO-MeTOAMYecKas JUHKUS «UKcia W BBIYMCICHUS) 3aBepllacT
(GbopMUpPOBaHNE HABBIKOB MCIIOJIH30BAHUS JCUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyYaTO HA YPOBHE OCHOBHOTO 001Iero oopasoBanus. Ha ypoBHe cpemnero o0riero
oOpa3oBanusi 0co00e¢ BHUMaHHE yuensercs  (OPMHPOBAHHIO  HABBIKOB
palMOHAIBHBIX BBIUMCICHHUH, BKIIOYAIOIIMX B CeOS MCIOJb30BaHUE Pa3TUYHBIX
dopM 3amucu 4YMcla, YMEHHE JejaTh MPUKHIKY, BBIMOJIHIATH MPUOINKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YUCIIOBBIC BBIpAXEHHS, PabOTaTh ¢ MaTeMaTHUYSCKUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYarOMIMMCS MHOXKECTBA HATypalbHBIX, IICIBIX,
palMOHATBHBIX M JIGHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUICKCHBIX 4YHCeNl. B  KaXJIoM H3 3THX MHOXECTB pPacCMaTpPUBAIOTCS
CBOWCTBCHHBIC €My CIelNU(UUYSCKUe 3aJaud M OIEpPAlWd: JEJICHUE HaIeo,
OIIEPUPOBAHUE OCTAaTKAaMU HAa MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
palMOHAILHBIX ¥ MPPAIMOHATBHBIX YHCEN, apUPMETHUCCKUE OTEPAIluH, a TAKIKE
U3BJICYCHUE KOPHS HATYyPaJbHOW CTEMEHH HAa MHOXKECTBE KOMILJICKCHBIX YHCEIL.
braronmapst mocienoBaTeIbHOMY PACHIMPEHHUIO KpPyra HUCIOIb3YyEeMBIX YHCENT H
3HAKOMCTBY C BO3MOJKHOCTSIMH WX TPHUMEHEHUS ISl PEIICHUS Pa3IUYHBIX 3ajad
(bopmupyeTcsi TpeACTaBICHUE O CAMHCTBE MAaTEMAaTHKH KaK HAyKd M € poJid B
MOCTPOCHUH MOJIENICH PEaJbHOTO MHpPA, HIMPOKO HCIOJB3YIOTCS 000O0IIEHUE H
KOHKPETH3AIIHSL.

Jluaust «YpaBHEHHS W HEPABCHCTBA» pPEaIM3yeTCs Ha NPOTSHKCHHH BCEro
oOydeHUsT Ha YpPOBHE CpEIHEro oO0Iero o0pa3oBaHMs, MOCKOJIBKY B KaXKIOM
pasnene IlporpaMMbl MPeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOMMX 3anad. B
pe3yiabTare OOy4aroIluecss OBJAJCBAIOT PA3IUYHBIMH METOJAMH  PCIICHHUS
palMOHANBHBIX, HMPPAlMOHAIBHBIX, IOKa3aTeIbHBIX, JOTapu(PMHUSCKUX U
TPUTOHOMETPHUYECKUX ypaBHCHWH, HEPABCHCTB W CHUCTEM, a TakkKe 3ajad,
collepKanux MmapameTpbl. lloydeHHBIE YMEHHUS IMUPOKO HCIOJIB3YIOTCS TIpH



UCCIIeOBaHNH (DYHKIMI C TIOMOIIBI0 MTPOW3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJeHHWE HAaMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHast conepkaTesibHasi TMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBITIOIHATL  pacu€Thl 1m0  (dopMmynaMm, TpeoOpa3oBaHUsl  pAIlMOHATBHBIX,
UPpAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPaKEHUH,
colepXKalmx CTeNeHHu u Jorapudmel. braromaps w3ydeHHro anreOpandecKoro
Marepuaga IMpPOUCXOJIUT  JaJbHEWIEe  pa3BUTHUE  AJTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIILIEHUST OO0ydaromuxcs, GOpMHUPYIOTCS HABBIKU JETYKTHUBHBIX
paccyxjaeHud, pabOTBl C  CUMBOJBHBIMH  (QopMamu,  MPEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npennaraetT d3(QQGEeKTUBHbIE MHCTPYMEHTBHI [UJISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3a7a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

ConepxxatenbHo-MeToanueckas JauHusA «DyHkMu u rpaduku» TECHO
neperieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 331a€T MOCIIEN0BATEIBHOCTh U3YUECHUS MaTepruana. M3yueHne cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUUYECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBOMCTB
u rpadukoB, ucnonab3oBaHue GYHKIUN I pPEeIeHUs 3a1ad U3 APYTrux y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HU TECHO CBA3aHO KaK C MATEMATUYECKUM aHAIU30M,
TaK W C PEIICHHEM YpaBHEHWU W HepaBeHCTB. [lpu 3TOM Oosblioe BHUMaHUWE
yaensercs GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMYyJIaMU 3aBUCUMOCTH MEXIY
pa3NIMYHBIMM BEJIMYMHAMH, HCCIENOBAaTh MOJy4YeHHbIe (YHKIHMH, CTPOUTH UX
rpaduku. MaTtepuan 3Toi coJepKaTeIbHOW JTUHUM HAIICJICH Ha Pa3BUTHE YMEHUM
W HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi (opme: aHaTUTHYECKOH, rpaduueckoil u cimoBecHoil. Ero m3ydenwue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHNI0 M KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHusl «Hauyana maremMaTHyecKOro aHalIn3a» IO3BOJISET
CYHIECTBEHHO PACIIUPUTh KPYT KaK MATEMATUYECKUX, TAK WM NPUKIAJHBIX 3a/ady,
JIOCTYITHBIX OO0YyYaromuMcs, TaK KaK y HUX TMOSBISETCS BO3MOXXHOCTb CTPOUTH
rpaduku  CIOXHBIX (GYHKUUNA, OMpEeAeNsiTb HX HauOONbIIME W HAUMEHBIINE
3HAQYEHMS, BBIYUCIATH Uonmaau ¢uryp u oObEMBI TeN, HaXOAUTh CKOPOCTU U
YCKOpeHUs TpoueccoB. JlaHHas coaepKarelibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHUS MATEMATHYECKUX MOJEIEH pEANIbHBIX CUTYyallWi,
MO3BOJIIET HAXOAWTh HAWIyYIlee pEUIeHWEe B TMPUKIAAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHajau3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (OPMaTbHO-JIOTHYECKOTO U
KPEAaTHUBHOTO MBbIIUIEHUS, (POPMUPOBAHUIO YMEHUM paCllO3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HAayKe, TEXHUKE M HCKyccTBe. OOyuarommecs y3HAIOT O



BBIJJAIOIINXCST PE3yJIbTaTaX, IMOJYYEHHBIX B XOJ€ PAa3BUTUS MATEMATHKU Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprkatenbHO-MeTOMYECKass TuHUS «MHOXKeCcTBa M JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHThl TEOPUHM MHOXKECTB W MAaTeMaTHYECKOM JIOruku. Teoperuko-
MHOECTBEHHBIEC TIPEICTaBICHUS MPOHU3BIBAIOT BECh KYyPC IMIKOJIbHOM MaTEMaTUKH
U TIpeiaraloT Hau0oJiee YHUBEPCATbHBIM S3bIK, OOBECIUHSIONINA BCE pa3eibl
MaTeMaTUKH W €€ NPWIOKEHHUM, OHMU CBS3BIBAIOT pa3Hble MaTEMAaTHYECKUE
JUCHUIUIMHBL W UX MPWIOKEHUs B eauHoe 1enoe. [losTomy BaxkHO naTh
BO3MOXKHOCTh OOYy4Yaromemycsi TNOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK
COBPEMEHHOW MaTeMAaTHUKHU W UCIHOJIb30BATh €r0 JIJIsl BHIPAXKEHUSI CBOMX MBICIIECH.
JpyruM BaXXHbIM MPU3HAKOM MAaTE€MAaTUKU KAaK HAayKH CleayeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTrOCTh OOOCHOBaHUN | CJEAOBAHHE OMPENEIEHHBIM
npaBWJiaM  MOCTPOEHUS  JIOKA3aTeJbCTB.  3HAKOMCTBO  C  DJJIEMEHTaMU
MaTeMaTU4eCKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yyYaromuxcs, NO3BOJISET UM CTPOUTHh CBOU PACCYIKJICHHSI HA OCHOBE JIOTHUYECKUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILIICHUS.

B yuebnom Kkypce «Ainrebpa W Hayalla MaTeMaTUYECKOrO0 aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHbI
CIocoOCTBOBAaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJENEH pealbHbIX
CUTyalluid, HCCIIEIOBAHUS HTUX MOJIENIE C MOMOIIbIO ammapara ainreopbl U
MaTeMaTUYEeCKOr0 aHalau3a, WHTEPHpETalMy MOJYyYEeHHBIX pe3yJbTaTtoB. Takue
3a/1aHusl BIUIETEHBI B KXK]IbIN U3 pa3/ieioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOJB3YETCs ISl PelIeHUs] MPUKIaAHbIX 3aaad. [lpu
pElICHNH  pEaNbHBIX  MPAKTHYECKUX  3amad  oOydJaromiuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMYy.
JlestenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCEe U3YUEHUSI BCEX TEM YUueOHOro Kypca « Anredpa v Havasia
MaTeMaTU4YeCKOro aHaIN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa W Hadala MaTeMaTHYE€CKOTO
aHanu3a» otBoauTcsa 272 yaca: B 10 kitacce — 136 yacoB (4 yaca B HEJIEI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOILICHTHI,
OeckoHeuHble Mnepuoanueckue Apodbu. Ilpumenenue npoOeld ¥ NPOLEHTOB IS
penieHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIMYHBIX OTPACIIEV 3HAHUM U PEAIbHOW JKU3HHU.

JlerictBurenbHble 4ucaa. PanuoHanbHble W UMPpALMOHAIBHBIE  YMCIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTENIbHBIMHU  4YuclaMud.  Mojayib
JEeUCTBUTENBHOTO YKciia U ero cBoiicTBa. [IpubnvkéHHbIC BBIUUCICHUS, TTPAaBUIIa
OKpYIJIEHUS], IPUKHUAKA U OLICHKA PE3yJIbTaTa BIYHNCICHUMN.

Crenenb ¢ uenbiM mnokaszareneM. buHom Hbrorona. Hcenosb3oBanue
MOAXOASIIEH POPMBI 3aMKUCH ACUCTBUTEIBHBIX YUCEN JJIS1 PEIICHUS MTPAKTUYECKUX
3a71a4 ¥ [IPEACTABJICHUS JAHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp € pauuMoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEJBHBIM II0Ka3aTeIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [lecsTuyHbie W HATypalbHBIC
Jorapu@mel.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI U YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
penIeHue HEPABEHCTBA.

OCHOBHbBIE METO/IbI PEIICHUS 1ENbIX U APOOHO-PALMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOrO4YJI€Hbl OT OJHOW MNepeMeHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHoOrowiessl ¢  UEIbIMU
koappunmentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIIOBBIX BBIPAKEHUN, COACPIKAIINX CTETICHU U KOPHHU.

HppauronanbHbie YPaBHEHUS. OcHoOBHbIE METO/IbI peLIeHus
VPPAlUOHAIBHBIX YPABHCHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbl PELICHHS IOKa3aTEIbHbIX

YPaBHEHUM.

[IpeobpazoBanue BeIpaKEHHIA, COIEPKALINX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHbIE METO/IbI pelieHus
jorapu(MUUECKUX YPABHEHUH.

OcCHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXCHUH. PellieHue TPUroHoOMETpUYECKUX YPABHEHUH.



Pemienne cucreM JMHEHMHBIX ypaBHEHHMU. Marpuma CHCTEMBI JMHEHWHBIX
ypaBHeHMil. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOKCTBA, BBIUMCIICHHE €r0 3HAYEHUS, IPUMEHEHUE OINPEACIUTENS I PELICHUS
CHUCTEMBl JIMHEHHBIX YypaBHEHHU. PelieHue NpuKIagHbpIX 3a4a4 ¢ [IOMOIIBIO
CHCTEMBl JIMHEHHBIX ypaBHeHUW. lccienoBaHue IIOCTPOCHHOW MOJEIU C
MOMOILBIO MATPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJENIEN PEATbHOM CUTyaldH C MOMOIIBIO
ypaBHEHHI U HepaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbBIX O00JacTel HayKh M peallbHOU
KU3HH.

DyHKUMH U TPaPUKH

@Oyukius, crnocoObl 3amanus (QyHkuu. B3auMHO o00patHble (QYyHKIUU.
Komnosunust ¢ynkumit. 'padux dyHKmu. DieMeHTapHbIE MpeoOpa3oBaHUs
rpa@uKoB QyHKIHMA.

OOsiacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkoum.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC 1 HeuéTHBIe dyHKUIMU. [lepuognueckue
bynkuuu. IIpoMexyTKH MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus GyHKIIUU Ha TTPOMEKYTKE.

Jlunelinas, kBaApaTudHas W JIpOOHO-TMHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEJIOBAaHNE U TIOCTPOCHUE UX I'PaUKOB.

CrenenHast (pyHKLHS C HaTypaJbHBIM M LEJIbIM MOKazarenaeMm. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M rpaduK KOpHS N-OM CTeneHH Kak (PyHKuuM oOpaTHOU
CTENIEHHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHas u norapupmuueckas (yHKIUH, UX CBONCTBA M TpauUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 15 peIICHUs ypaBHEHUH.

Tpuronomerpruyeckas OKPYKHOCTb, OIIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX MpOIEccax U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEHN.

Havana MmaTeMaTH4eCKOro aHajamn3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus IOCienoBaTeabHOCTe. Merton
MaTeMaTU4YeCKON UHIYKIHUU. MoOHOTOHHBIE U OrpaHUYEHHbIE
1ocJlieI0BaTeNbHOCTU. VICTOpHS BO3HUKHOBEHHS MAaT€MaTHUYECKOrO0 aHaju3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoneuHo yObiBaromast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuuecKon
IIPOIPECCUHU. JIMHENHBIN U SKCIIOHEHIIMAIBHBIN poCT. Yucno e. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE MPOTpeccHMy JUIsl PELIEHHs peajbHbIX 3aJad
MPUKIIATHOTO XapaKTepa.



HenpepoiBuble (yHkimu U ux cBoicrBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GyHKIMIA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHS HEPAaBEHCTB. lIprMEeHEHHE CBOWCTB HEMPEPBIBHBIX
GyHKUMNA U151 peleHus 3a1ay.

[lepBas u BTOpas nmpousBoaHbIe GyHKIMU. OnpeaeneHrue, reOMeTpUIeCKui u
¢bu3nyecKuil CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKIUN.

[IpousBognbie  anemeHTapHbIX  QyHKiuid.  [IpousBomHass  CyMMbl,
IPOU3BEIECHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHo:xecTBa U JIOTMKA

MHOK€eCTBO, oOnepanuu HaJ MHOXECTBAaMH M HX CBOMCTBA. [[narpammbl
Oitnepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEaAJbHBIX IPOLECCOB U SBJICHUW, MPU PELICHUM 3a4a4 U3 APYTHUX
y4eOHBIX MMPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTENbCTBO, PABHOCUIIBHBIE YPABHECHMUSI.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHET'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMKM O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  00IlecTBa,  NPEJICTaBICHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUU,
NpoIeAyp TPaKIaHCKOTO o00IecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMHY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUNUCKON Tpa)kAaHCKOW UJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUKMCKONW MAaT€MaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIXKCHHM B JAPYrHMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapojaa, COPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTbIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TETH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHHUH, pPacCy ICHHUI, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3n4YecKoro BOCHUTAHUSA:

c(OPMHUPOBAHHOCTh, yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBBIO (3I0pPOBOC IHUTAHHE, COATAHCHPOBAHHBIA PEXKUM 3aHIATHH U
OTIIbIXa, peryisipHas (usudeckas aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyHdy, OCO3HAHWE IIEHHOCTH TPYAOTIOOUs, HHTEpEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccur W pealn30BbIBATH COOCTBEHHBIE >KMU3HCHHBIC ILJIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caM0OOpa30BaHUIO HA TMPOTSHDKEHHH BCEU JKU3HU, TOTOBHOCTh K aAKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4y MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BJIMUSHUS
COIMATIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHON
Cpelbl, 0CO3HAHUE TIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM [JIs peuieHus 3agady B 00JacTu
OKpy>Xarollel cpenpl, IUIAHUPOBAHUE TIOCTYNKOB M OIICHKH HUX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH MW OOIIECTBEHHOW  MPAKTUKH, IMOHWMaHUE
MaTeMaTUYeCKOM HayKuh Kak cdepbl uYenoBEeYeCKOW AesTeTbHOCTH, JTamoB €&
pa3BUTUA W 3HAUYUMOCTH ISl PA3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOoll KakK CpEICTBOM IIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO W HCCIEIOBATENbCKYIO JI€ATEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3zoBble 1ornyeckue aAefcTBu:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMATHYECKUX
00OBEKTOB, TIOHATUH, OTHOIICHWW MEXAY TOHATHAMH, (QOpPMyIHpPOBATH
oTIpe/IeTICHUS TIOHATHH, YCTAaHABIMBAThH CYIIECTBCHHBIN MpPHU3HAK KiacCU(DHUKAIUH,
OCHOBAHWUS JJIs1 0000IICHHS ¥ CPAaBHEHH S, KPUTEPUU MTPOBOIUMOTO aHAJTN3A;

BOCIIpUHUMATh,  (OopMyIupoBaTb U  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, € IMHUYHbIE, YACTHBIE U O0IIHE, YCIOBHbIE;

BBISIBJISITh MAaTEMATHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M ITPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSAX, TPEIIaratb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JieNaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUCCKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pCIIEHUs, BHIOMpAaTh HauOoJiee TOAXOMAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTCPHUEB).



ba3zoBble uccieaoBare/ibCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodieMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, APTyMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIECIOBAHKE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SBICHHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSMU, IIPOLIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIUpPOBaTh 00O0OIIEHUS W BBIBOABI MO pe3yjbTaTam
MPOBENCHHOTO  HAONIONCHMsS, WCCIICNIOBAaHMS, OIICHWBATh  JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE MPOLECCA, a TAKKE BBIJBUIaTh
MPEATNIOJIOAKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeit:

BBISIBIISAITH JAeUIIATHI HHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELCHHUS 3a]]a4u;

BbIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PaA3JIMYHBIX BHUAOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEICTABIATh €€ B Pa3IMYHBIX (OpMax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HaJEXKHOCTh uH(pOopMaIIH 1o CaMOCTOSITENILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YyHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS

Oo0wmenne:

BOCIIPUHUMATh U POPMYJIMPOBATH CYXACHHUS B COOTBETCTBUM C YCIOBUAMH U
HeasiMu  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPaXaTh CBOKO TOYKY 3pEHUS B
YCTHBIX M IIMCbMEHHBIX TEKCTaX, 1aBaTh IOACHEHUS IO XOAYy PEIICHUA 3a7auH,
KOMMEHTHPOBATh NIOJIy4CHHBIN PE3YJIbTAT;

B XOJIe OOCYXXJIeHUS 3a/laBaTh BOMPOCHI MO CYLIECTBY OOCYKIAae€MOIl TEMBbl,
npoOsieMbl, pemiaeMol 3aJadyd, BBICKA3bIBaTh MWJICH, HAICJICHHbIE HAa IOHMCK
peuIeHus, COIIOCTABIIATh CBOM CYXACHUSA C CYXXICHUAMH APYTMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3Muue U CXOJCTBO IMO3ULIUN, B KOPPEKTHOM (opme
(opMyJIMpOBATH PA3HOTIACHS, CBOM BO3PAKEHMUS,;

NIPEACTABIATH PE3YIbTAThl PEUIEHUS 3aJ1a4, dKCIIEPUMEHTA, UCCIEIOBAaHMUS,
IPOEKTa, CaMOCTOSTENIBHO BBIOMpPATh (opMaT BBICTYIUIGHHA C Y4€TOM 3ajad
IPE3eHTALUN U OCOOEHHOCTEN ayIUTOPHUH.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIOCOO pEeIIeHUs C
y4€TOM MMEIOILIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOU MH(OpMAUU.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJICTh  HABBIKAMH  TIO3HABATEILHON  pedJeKCHMH  KaK  OCO3HAHUS
COBEPIIIAEMbIX JICUCTBUI W MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M pesyibTaTa perieHus
MaTEMaTHYE€CKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3YJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHBI
JTOCTIDKCHUS VI HEIOCTHIKCHUS PE3YJIbTATOB JIEATCIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U MHAMBUAYaJIbHOM
paboThl TpHM pEHICHWM YYEOHBIX 3aja4, MPUHUMATh I1I€Jb COBMECTHOM
NEATENHHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeaeisiTh
BUIBI paboOT, MIOTOBApWBATHCS, OOCYXHAaTh TMPOIECC W PpPe3yJabTaT padoTHI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYpPMBD» H HWHBIC), BBIIOJHATH CBOI 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH WICHAMH KOMaH[bI, OIICHUBATH
KaueCcTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICHCTBHUS.

INPEIJMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce oOyyaromuiicss MOJYYUT CIEIYIOIINUE
MIPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTEeMaTUYECKOTO aHaTN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJITHO OIEpUPOBATh MOHITHSAMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoAndecKas JApoOb, TMPOIEHTHI, MPPALUOHAIBHOE YHCIO, MHOXECTBA
palMOHAIBHBIX U JEUCTBUTEIIBLHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHSATh JpoOM ¥ TPOLEHTHI JUIsl PEIICHUs TPUKIAJAHBIX 3a1ad U3
pPA3JIUYHBIX OTPACIICU 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSITh NMPUOTNKEHHBIE BRIYUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY pe3yJIbTaTa BbIYUCIICHUN;



cBOOOMHO OMEpUpPOBATh TOHATHEM: CTENEHb C IIEJIbIM [OKAa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENIbHBIX YHCEIN JIJISl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U [IPEJCTaBIICHNS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHIATHEM: apU(PMETUUYECKUN KOPEHb HATypabHON
CTEIICHHY;

cBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: JIOrapudM UHCIa, JECATHUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJHO ONEPUPOBATH MOHATHSMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIEC YPABHEHMS U YPAaBHEHUSA-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pPEIICHHs pPalMOHAIBHBIX U JApPOOHO-
pPAalMOHAIBHBIX YPAaBHEHUH, IPUMEHATH METOJ, HHTEPBAJIOB JUIs PELICHHUS
HEPAaBEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOW NEepEeMEHHOMH,
MHOTOUWIEH C LeNbIMH KO3(p(PUIUECHTAMH, KOPHU MHOTOUYICHA, MPUMEHATH
JIeJICHUE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIsL PEIICHUS 3a/1a4;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACNINUTENb MATPULBl 2 X 2 W €ero TIeOMETPUYECKUM CMBICII,
WCII0JIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JuId BBIYUCIIEHHUS €r0 3HAa4YeHUs,
IIPUMEHATh ONPENCIIUTENIN JUId PELIEHUs CUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOZCIIMPOBATH PEAIBHBIE CUTYALMU C IOMOILBIO CUCTEMbI JUHEHUHBIX YPaBHEHUN,
UCCIIEN0BAaTh IMOCTPOEHHBIE MOJEIH C IOMOILIBIO MaTpPULl U ONPENEIUTEINCH,
VMHTEPIIPETUPOBATD ITOJIYyYECHHBIN PE3YyJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU U,

BBINIOJIHATH MPE0OPA30BAHMS YMCIOBBIX BHIPAXKEHHH, COAEPIKALUX CTEIEHH C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBaA aorapudmon TUISL npeoOpa3oBaHus
aorapu(MUYECKUX BBIPAKEHUH;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: HPpALMOHAIbHbIC, TOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOILIbBIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIIBI TSl TpeoOpa3oBaHMs
TPUTOHOMETPUUYECKHUX BBHIPAKCHH;

CBOOOJTHO OIEPUPOBATH TIOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHATh  HEoOXoauMmble  (HOPMYJIBI  JIJII  PEIICHUS OCHOBHBIX  THITOB
TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICITUPOBATh peajbHBIC CHUTyalldd Ha S3BIKE anreOpbl, COCTABIATH
BBIDOKEHUSI, YpPaBHEHHS, HEPABEHCTBA IO YCJIOBHIO 3a7add, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajireopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJTHO OTEPUPOBATH MOHATUSMU: (PYHKITHS, CITOCOOBI 3aaHus (PYHKITUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMMO3UIMs GyHKIUNA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOJIHO OIEpPUPOBATh MOHATHUSAMHU: O0JIACTH OMpPENETCHUS U MHOMXKECTBO
3HaYeHUW (GYHKIWH, HYJIH QYHKIIUHU, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: UYETHBIE W HEYETHBIC (DYHKITUH,
nepuoandeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMbI (YHKIMHM, HAuOOJNblIee W HaUMEHbIIee 3HauyeHue (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATh MOHITHAMU: CTEIEHHAs (PYHKIUS C HATypaJbHBIM U
IeIbIM TIOKa3aTeneM, Trpaduk CTENeHHOW (YHKIMH C HAaTypPaJbHBIM H IIEIBIM
nokasaresieM, rpaduk KOpHS N-Ood CTENeHH Kak (YHKIMH OOpaTHOM CTENEeHH C
HATYypaJbHBIM MOKa3aTeJIeM;

OTICpUPOBATh TOHATUSAMU: JIMHEWHAs, KBagpaTHYHas W JPOOHO-THHEHHAs
(GyHKIIUA, BBITIOIHATH 3JIEMEHTAPHOE UCCIICIOBAHNE U TTOCTPOCHUE UX TpadrKOB;

CBOOOJTHO OIEPUPOBATH MOHATHUSAMHU: TOKa3aTeNbHAs W JorapudmMuueckas
GbyHKIMHA, WX CBOWCTBA U TpaduKH, HUCIOIH30BaThb MX TPAPUKU IS PEIICHUS
YpPaBHCHUM;

CBOOOJITHO ONEPUPOBATH MOHATHUSAMHU: TPHUTOHOMETPUYECKAsT OKPY>KHOCTD,
oTpe/ieleHIe TPUTOHOMETPUICCKUX (DYHKIIUNA YUCIOBOTO apTyYMEHTA;

UCIOJIb30BaTh Trpaduku (YHKIMA Ui UCCIENOBAaHMS IMPOIIECCOB U
3aBUCUMOCTEH MpHU PEHIeHUH 3a/lay U3 JIPYTUX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HH, BEIpOXXaTh OPMYyTaMH 3aBUCUMOCTH MEXIYy BEIMUYNHAMU;

Hauajia MaTeMaTH4eCcKOIro aHAJIM3A:

CBOOOJTHO OMEPUPOBATH TOHATHUSMU: apu(PMETHUYECKas W TeoMEeTphYecKas
nmporpeccusi, 06CKOHEYHO yOBIBArOIasi reoMeTprIecKasi mporpeccusi, TMHEHHBIN 1
HKCIIOHEHIIMATIBHBIN pOCT, GOopMyJsia CIOXKHBIX MPOIEHTOB, UMETh MPE/ICTaBIICHUE
0 KOHCTaHTE;

WCIIOJIB30BaTh TMPOTPECCUM IS PEIICHUS peajbHBIX 3aJad TMPUKIATHOTO
XapaKkTepa;



cBOOOHO OTIEPUPOBATH MOHITUSIMHU: TTOCIEI0BATEIEHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIIEJOBATEIbLHOCTH,
IOHUMAaTh OCHOBBI 3apOXJCHUS MaTeMaTHYECKOro aHalnW3a KakK aHaiu3a
OCCKOHEUYHO MAJIBIX;

CBOOOMHO OIEpPUPOBaTh TMOHATUSMHU: HEMPEPBHIBHBIE (YHKIMH, TOYKU
pas3pbiBa rpaduka GyHKINN, aCHMITOTHI Tpaduka QpyHKINH;

cBOOOZHO OINEepUpoBaTh MOHATHEM: (YHKLUS, HENpepblBHAsS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA 11 pEeLIeHUs 3a7ay;

cBOOOMHO OMEpUpOBaTh TMOHATHUSAMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenabHas K TpaduKy QyHKIINH;

BBIUMCIIATH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T'€OMETPUYECKUNA M (PU3UYECKUN CMBICT MPOU3BOIHONM IS
pelIeHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOZHO  ONEpUpPOBaTH  IMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Hal
MHOECTBAMU;

UCTIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar i OMHCAHUS PEaTbHBIX
MIPOIIECCOB U SIBICHUH, TP PEIICHUHN 33]1a4 U3 IPYTUX YIEOHBIX MPEIMETOB;

CcBOOOJHO OINEpPUPOBATh MOHATUSAMU: OIpEACNCHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YecKoro o0beKTa, J0Ka3aTelIbCTBO, PABHOCUIIbHBIE
ypaBHEHHS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KonnyectBo yacos DJIEKTPOHHBIE
Ne HaunmMeHoBaHMe pa3jeioB H TeM (uudgposrbie)
n/n NPOrpamMMsbl Bcero Kontpombnpie | - lpaxtirieckie o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
MHO0XeCTBO IeHCTBUTEILHEIX YHCEI.
| MHorounensl. PanimonanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CHCTEMBI IMHENHBIX
YpaBHEHUU
) Oynknuu v rpaduku. CrenenHas GyHKINS C 12 |
LIEJIBIM IIOKa3aTeNeM
3 Apudmerndecknii KOpeHb N-0i CTEIICHH. 15 1
HppannonanbHble ypaBHEHHS
4 [TokazarenbHas pynkuus. [lokasarensHblie 10 1
ypaBHEHHUS
5 Jlorapudmmueckas QyHKIHS. 18 |
Jlorapugmuueckue ypaBHECHHS
6 TpuronomeTpruyeckue BeIpaXXKeHHs U ” |
YPaBHEHHUS
[TocmenoBaTeIbHOCTH U TPOTPECCUU 10 1
HenpepsiBabie pynkuuu. [IponszBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 136 10 0




IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHYeckue
padoThbI

Jlara
IUIaH

JlaTa
dakr

DJICKTPOHHBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypcsl

MHO)eCcTBO, Onepaliu Haj
MHOKECTBAMHU U UX CBOMCTBA

Huarpammbl Ditnepa-Benna

IIpuMeHeHue TeOpETUKO-
MHO>KECTBEHHOT'0 anmapara Jjs
pelenus 3aaa4d

ParmonanbHbIC YKcha.
O6BIKHOBGHHBI€ U JCCATUYHBIC
TIpoOH, IPOLIEHTHI, 0ECKOHEYHBIS
NepUOANYECKHUE IPOooU

ParnmonanbHbIC YKcha.
O6BIKHOBGHHBI€ U JCCATUYHBIC
IpoOH, IPOLIEHTHI, 0ECKOHEYHBIE
NepUOANYECKHUE JPOOU

[Ipumenenue qpooOeit u MPOLEHTOB
JUISL peLLICHUs NIPUKIIAHBIX 3a/1a4

[Ipumenenue npoOeii U MPOLIEHTOB
JUTSL PEUICHUS IPUKIIAIHBIX 3a/1a9

JlelicTBUTENbHBIEC YHCIIA.
PanmonaneHbie 1
VPPALMOHAIIbHBIE YHCIIA




Apudmerndeckue onepanum ¢
JIeCTBUTENEHBIMU YHCIIAMHU

10

Moaynb AEHCTBUTENBHOTO YHCIIA
U eTro CBOICTBA

11

[TpuOnmxE€HHbBIE BHIYHCICHUS,
IpaBuJia OKPYTJICHUS, MPUKUIKA U
OIICHKA pe3y/IbTaTa BEIUUCICHHIM

12

OcHOBHBIE MCTOABI pCIICHUSA
LENBIX U APOOHO-paLlMOHATBHBIX
YpaBHEHUHN U HEPABEHCTB

13

OcHOBHBIE MCTOABI pCIICHUSA
HEJBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUHN U HEPABEHCTB

14

OCHOBHBIE METO/IbI PEILICHHUS
HEJIBIX U APOOHO-pAIMOHAIBHBIX
YpPaBHEHUH U HEPABEHCTB

15

MHoOro4ieHsl OT OAHON
nepeMeHHou. [lenenue
MHOTO4JICHa Ha MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHbI ¢ OeabIMA
kodunuenramu. Teopema
Buera

17

Pemenne cucreM JUHENHBIX
YpaBHEHUU

18

Penrenue cucrteM JTHHEHHBIX
ypaBHEHUU

19

Marpuiia cucTeMbl JTNHEMHBIX




ypaBHeHUH. OnpenennuTenb
MaTpHULbI 2%X2, ero
F€OMETPUYECKUIN CMBICIT U
CBOMCTBA; BEIYHUCIICHUE €TO
3HAYEHUS

20

Onpenenurenb MaTpulbl 2X2, ero
F€OMETPUYECKUIN CMBICIT U
CBOMCTBA; BEIYHUCIICHUE €TO
3HAYCHUS

21

HpI/IMeHeHI/Ie OMPCACIIUTECIIA AJIA
PEICHNA CUCTCMbI JIMHEUHEBIX
YpaBHEHUU

22

Pewienue npukiiagHeIX 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUU

23

Pemenne npuknaaHeix 3a1ad ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUHU

24

KontpomnbHas pabora:
"PanrioHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHEHHI"

25

OyHKmsA, crtocoObl 3a1aHus
bynkun. BzaumHo obpaTHbie
bynkun. Komnosunus pyHKui

26

I'paduk pyHkIIM. DnemMeHTapHBIC
npeoOpa3zoBanus rpaduKoB
byHKIUH




27

OO6nacTb ornpeneneHus u
MHOXECTBO 3HAUCHUH (DyHKIIHH.
Hymu ¢pynkimu. [IpomexyTkn
3HAK MOCTOSIHCTBA

28

Ué&tHble 1 HEYETHBIE (PYHKITHH.
[lepuonnyeckue GyHKIMH.
[IpoMexxyTKM MOHOTOHHOCTHU

byHKIMHA

29

MaxkcuMyMbl 1 MUHUMYMBI
¢yukuuu. Haubonbmee u
HaMMEHbIIIee 3HAYCHNE (PYHKIUU
Ha MMPOMEKYTKE

30

JIuHeinas, KBaJipaTUu4dHas U
IpoOHO-TMHEHHAas pyHKIHH

31

DJeMeHTapHOoe UCCeI0BaHuE U
HOCTPOEHUE TPAPUKOB ITUX

byHKIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOEHUE TPaUKOB ITHX

byHKIUH

33

CrTeleHs ¢ LeIbIM II0Ka3aTeIEM.
bunom Herotona

34

CreneHn C LEIBIM TT0Ka3aTEIEM.
bunom Herorona

35

CrenenHast GyHKIUS C
HaTypaJII:HBIM 1 OCJIBIM
nokasareiieM. E€ cBolicTBa U

rpaduk




36

KonrponsHaag padora: "Crenennas
p p
¢yukuus. E€ cBolicTBa u rpadgux"

37

ApudmeTndeckuii KOpeHb
HATYpaJIbHOU CTENEHU U €T
CBOWCTBA

38

ApudmeTrdeckuii KOpeHb
HATYpaJIbHOU CTENEHU U €T
CBOMCTBA

39

[TpeoOpazoBaHUs YHCIOBBIX
BBIPAXKEHUM, COJIEPIKAIUX
CTETNICHH U KOPHU

40

[TpeobpazoBaHus YHCIOBBIX
BBIPAXKEHUI, COJIEPIKAIUX
CTETNIEHU U KOPHHU

41

[TpeobpazoBaHust YHCIOBBIX
BBIPAKECHMM, COIEPIKAINX
CTCIICHU U KOPHH

42

HppanuoHaibHble ypaBHEHMUS.
OcCHOBHBIE METO/IbI PEILICHUS
VUPPALMOHAJIBHBIX YPAaBHEHUN

43

HppanuoHaibHble ypaBHEHMUS.
OcHOBHBIE METO/IBI PEILICHUS
VPPALMOHAJIBHBIX YPAaBHEHUN

44

HppannoHnaibHble ypaBHEHMUS.
OcHOBHBIE METOBI PEILICHUS
MPpaLMOHATIbHBIX YPaBHEHUM

45

PaBHOCHIBHBIC MNEpExXoanl B
pemiCHUN UppallHOHAJIBHBIX




YpaBHEHUU

46

PaBHOCUIIBHBIE IEPEXOBI B
PELIEHNN UPPALMOHATIBHBIX
YpaBHEHUU

47

PaBHOCUIIBHBIE IEPEXOBI B
PELIEHNH UPPAaMOHAIBHBIX
YpaBHEHUU

48

PasHOCHIBHEIE Nnepexoanl B
pelIeHUH NPPaLlMOHATBHBIX
ypaBHEHUU

49

CoiicTBa u rpaduk KOpHS N-0if
CTETIeHU KaK (PYHKIIUU OOpaTHON
CTEIICHHU C HaTypPaIbHBIM
HOKa3aTeeM

50

CoiicTBa u rpaduk KOpHS N-0if
CTETIeHU KaK (PYHKIIUU OOpaTHON
CTEIICHHU C HaTypPaIbHBIM
HOKa3aTeeM

51

KontponsHast padora: "CsolicTBa
U rpauK KOpHS N-0i CTETICHH.
Hppannonanbubie ypaBHeHUS"

52

CreneHs ¢ palmoHaIbHBIM
IIOKa3aTelIeM U €€ CBOMCTBA

53

CreneHsb ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOUCTBA

54

CreneHb ¢ paliMoOHaIbHBIM
MoKa3aTeyieM U €€ CBOMCTBA

55

[TokazarenpHas QyHKIHS, €€




CBOICTBA U rpauk

Hcnonp3oBanue rpaduka

36 (GYHKUIMU 17151 pellieHHs] ypaBHEHHH

57 Wcnonb3oBanue rpaduka
(YHKLIMU 17151 pellieHHs] ypaBHEHHUH
IToka3arenbHble ypaBHEHUS.

58 OcHOBHbBIE METO/IbI PEILICHUS
IIOKAa3aTeJIbHBIX YPAaBHEHHUI
IToka3arenbHble ypaBHEHUS.

59 OcCHOBHBIE METO/IBI PEILICHUS
IIOKa3aTeJIbHBIX YPAaBHEHHUI
[Toka3zaTenbHblE ypaBHEHUS.

60 OcHOBHBIE METO/IBI PEILICHUS
[I0Ka3aTeJIbHBIX YPAaBHEHUU
KontpomnbHas pabora:

61 "TTokazarenbHast PyHKIIHS.
[lokazarenpHble ypaBHEHUS"

6 Jlorapudm uucna. CoiicTBa
norapudma

63 Jlorapudwm gucia. CBoicTBa
norapupma

64 Jlorapudm uncna. CBoiicTBa
norapudma

65 JlecaTuuHble U HaTypajbHbIE
norapudmsl

66 JlecaTuuHble U HaTypasbHbIE

sorapudMbl




[IpeoOpa3oBanme BEIpaKEHUH,

67
coJepKalux JorapuQmol

68 [IpeoGpaszoBanue BhIpaKEHUH,
coJiepKalux JorapuQmal

69 [IpeoOpa3zoBaHue BBIpAXKEHUH,
CoJIep KaIIuXx Jorapudmpl

70 Jlorapudmmueckas QyHKIus, €€
CBOIiCcTBa U rpadux

71 Jlorapudmuueckas QyHKIus, €€
CBOWCTBA U rpaduk

7 Hcnonp3oBanue rpaduka
(GYHKUIMU 17151 pellieHHs] ypaBHEHHH

7 Hcnonp3oBanue rpaduka
(YHKLIMU 17151 pellieHHs] ypaBHEHHUH
Jlorapugmuueckue ypaBHEHHUS.

74 OcHOBHbBIE METO/IbI PEILICHUS
JOrapu(pMHUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHHUs.

75 OcCHOBHBIE METO/IbI PEILICHUS
JOTapuPMHUUECKUX ypaBHECHUN
Jlorapugmuueckue ypaBHEHHUs.

76 OcHOBHBIE METO/IBI PEILICHUS
JOTapuPMHUUECKUX ypaBHECHUN
PaBHOCHIIBHBIE TTEPEXO/IBI B

77 peIIeHNH JTOTapuPMUIECKUX
YpaBHEHUHU

78 PaBHOCHIIBHBIE TEPEXO/BI B

pELICHUH JTOrapu(PpMHUUECKIX




YpaBHEHUU

79

KoHnTtponbHas paboTa:
"Jlorapudmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHeHus"

80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO apryMeHTa

81

CuHyc, KOCUHYC, TAHT'€HC U
KOTAHT€HC YHCIIOBOTO apTyMEHTa

82

ApKcUHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO apryMeHTa

83

ApKCcHHYC, apKKOCHHYC U
apKTaHT'€HC YHCIIOBOTO apryMeHTa

84

Tpuronomerpuyeckas
OKPYHOCTb, OIlpe/ieJICHIE
TPUTOHOMETPHUECKUX (PYHKIUI
YHUCIIOBOTO apryMeHTa

85

Tpuronomerpuyeckas
OKpPYHOCTb, OIlpe/ieJICHIE
TPUTOHOMETPHUECKUX (PYHKIUI
YHUCIIOBOTO apryMeHTa

86

OCHOBHBIC TPUTOHOMETPUIECKHE
bopMyIIBI

87

OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIbI

88

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmybl

89

OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopMyibI




[IpeobpazoBanue

90 TPUTOHOMETPUUECKUX BBIPAXKEHUN

91 [IpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUN

9 [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHUN

93 [Ipeo6pa3oBanue
TPUTOHOMETPUUYECKUX BBIPAXKEHUN

94 Pewienne TpuroHOMeTpUYECKUX
YpaBHEHUU

95 Pemenne TpuronoMeTpuueckux
YpaBHEHUU

96 Penienne TpUroHOMETpUYECKUX
ypaBHEHUU

97 Pemenune TpuroHoMeTpruuecKux
YpaBHEHUU

08 Pewienne TpuroHOMeTpUYECKUX
YpaBHEHUU

99 Pemenune TpuroHoMeTpuueckux
YpaBHEHUU

100 Penienne TpUroHOMETpUYECKUX
ypaBHEHUU
KontponsHast pabora:

101 "TpuroHomeTpuyeCcKue
BBIPAXECHUS U
TPUTOHOMETPUYECKUE ypaBHECHUS"

102 ITocnemoBaTeILHOCTH, CIIOCOOBI




3aJIaHUA IIOCJIEI0BATENHLHOCTEN.
MeTton maTemaTuueckoi
WHIYKIUN

MoHOTOHHBIE U OTpaHUYCHHBIC

103 nocieaoBarenbHocTH. Mecropus
aHanmu3a 0ECKOHEYHO MaJIbIX

104 ApudmeTrndeckas mporpeccus

105 I'eomerpuueckas mporpeccust

106 Beckoneuno yObiBaromas
TrE€OMETPHUYECKasl IPOrpecchs

107 CymMma 6eckoHEeuHO yObIBaroIei
reoMEeTPUYECKOi Iporpeccun
JIMHEeWHBII U DKCIOHEHIINATIbHBIA

108 poct. Yucno e. @opmyia CIOKHBIX
HPOLICHTOB
JIMHEWHBIN 1 SKCIOHEHITHATIbHBIHN

109 poct. Yucno e. @opmyiia CIOKHBIX

MIPOIICHTOB

110

Hcnonp3oBanne nporpeccun 1uist
peICHrA pCaJIbHBIX 3a1a4
NPUKJIAJHOTO Xapakrepa

111

Konrponsnas pabora:
"ITocaenoBaTeIbHOCTH U
nporpeccun"

112

HemnpepoiBHbIe QyHKIINU U UX
CBOMCTBA

113

Touxka pa3pbiBa. ACUMITOTHI
rpadukoB QyHKIMI




114

CaoiicTBa (yHKIMI HETPEPHIBHBIX
Ha OTpe3Ke

115

CaoiicTBa (yHKIMHA HEPEPHIBHBIX
Ha OTpE3Ke

116

MeToa UHTEpPBAIOB JJI PEIICHUS
HEPaBEHCTB

117

MeTo1 HHTEPBAJIOB ISl PEIICHUS
HEpPABEHCTB

118

Merozn MHTEPBAJIOB JUIsl pELLECHUS
HEPaBEHCTB

119

[IpumeneHnue cBOKCTB
HeNpepbIBHBIX QYHKIMHA 1151
peleHus 3ana4d

[IprumeHeHnue cBOMCTB

120 HENPEPBIBHBIX (PYHKIMIA IS
pelleHus 3a1aq

121 [TepBas u BTOpasi MPOU3BOIHBIE
byHKIAHA

122 Onpenenenue, FGOMf:TpI/I‘-IeCKI/Iﬁ
CMBICIT IPOU3BOIHOMN

123 OHpGI[GHeHI/If}, (bu3HYeCKUl CMBICT
IIPOU3BOJHON

124 YpaBHEHHE KacaTeJIbHOU K
rpaduxy GyHKINN

125 YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIHH

126 [Ipon3BOaHBIE 3JIEMEHTAPHBIX




byHKIUH

127

[TponsBosHBIE 37I€MEHTAPHBIX
byHKIUH

128

[IponsBoHas CyMMBI,
MIPOU3BENICHNUS, YaCTHOTO U
KOMITO3HITHH (yHKITHHA

129

[IponsBoaHas cyMMBl,
NPOM3BE/ICHUS, YACTHOTO U
KOMITO3HITUH (yHKIIHHA

130

[IponsBoaHas CyMMBI,
NPOM3BE/ICHUS, YACTHOTO U
KOMITO3UITUH (DyHKITHIA

131

Konrtponsnas pabora:
"IIponsBogHas"

132

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTH3aI|s] 3HAHMIA:
"VpaBHeHus"

133

[ToBTOpEeHmE, 0600MICHNE,
CHCTeMaTH3allys 3HAHMIL:
"OyHkuun"

134

HroroBast koHTpObHAs paboTa

135

Wrorosast KOHTpoJbHAS paboTa

136

[ToBTOpenue, 060061IeHNE,
cHUCTEeMAaTH3aIusl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

136

10










