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MNOACHUTEJIBHASA 3AIINCKA

Y4aeOHslii Kypc «Anrebpa ¥ Hadajga MaTeMAaTHYECKOTO aHAIIM3a» SIBISETCS
OJIHUM M3 Haubojee 3HAYMMBIX B MpOorpamMMe CpeaHero oOuiero oopa3zoBaHws,
MOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECHEeUMBaET MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX E€CTECTBEHHO-HAYUYHBIX KypCOB, a C APYroil CTOPOHBI, (popMHUpYyET
JOTHYecKoe U abCTpaKkTHOE MBIIICHHE 00YyJalonIuXcs Ha ypPOBHE, HEOOXOAUMOM
JUI OCBOCHUSI MHPOPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JAPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromiuecs OBJIAJEBaIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KoTopas (OpMyIHpyeT CBOU
JOCTHKEHHSI B MaTeMaTH4IecKoii hopme.

VY4eOHbIll Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHalau3a 3aKjajJblBaeT
OCHOBY Ui YCIEHIHOTO OBJAJCHHUS 3aKOHAMU (U3UKHU, XUMUHU, OHOJIOTHUH,
NOHMMAaHUSI OCHOBHBIX TEHJICHIUI Pa3BUTUS SKOHOMUKH M OOIIIECTBEHHOH KU3HHU,
MO3BOJIIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BAaTh MX ISl JalbHEWIero oOpa3oBaHUS U B
MOBCEIHEBHOM JXKM3HU. B TO ke Bpems oBlajieHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSAMHU anreOpbl M MaTEeMaTHYECKOro aHajlu3a pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTH, TOKAa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0O WHAYKIIMA U PaCCy AaTh AETyKTUBHO, UCIOIB30BATh
0000IIeHre M KOHKpPETH3aluio, a0CTparupoBaHUE W aHAJOTHUIo, (opmupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xone u3yuenust yuyeOHOro Kypca «Ainredbpa v Hadaja MaTeMaTH4e€CKOTro
aHanm3a» OOydYaroIuecs MOJyYar0T HOBBIM OMBIT PEIICHUs MPHUKIAIHBIX 3a/1ad,
CaMOCTOSITENIFHOTO MOCTPOCHHs] MaTeMaTHYECKUX MOJIENeH peaslbHbIX CUTYyalui,
UHTEPIIPETAllUd  TOJYYEHHBIX  pELICHWH,  3HAKOMSTCS C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTE B TPHUPOJE, HAyKEe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

VY4eOHblil Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIHATIOM,
KOTOpBIA peanu3yercs Kak uepe3 ydeOHbl MaTepuan, CHOCOOCTBYIOLIUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMs, Tak M depe3 crneuuduxky ydeOHOi
NESTENbHOCTH, TpeOyIolmel MPOJOIKUTENFHON  KOHIICHTPAIlMM  BHHUMAaHUS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTM M  OTBETCTBEHHOCTH 3a  IOJIy4YEHHBIH
pe3yJbTart.

B ocHoBe Meromuku oOyueHus airedpe M HayajgaM MaTeMaTHU4ecKOro
aHan3a JEeKUT ACITeTbHOCTHBIM MIPUHIIUI 00YYEeHHUS.

B crpyktype yueOHOoro kypca «Anrebpa u Hauyajza MaTeMaTHYECKOIO
aHaJIn3a» BbIIEJICHBI CIENYIOIINE COAepKATeIbHO-METOAnYeCKue JIUHUU: «Yucaa
U BeIYUCIIeHU, «DyHKIMN U rpadukny, «YpaBHEHHUs U HEpaBeHCTBa», «Hauana
MaTeMaTHYeCcKOTo aHanu3a», «MHOXecTBa © JIOTMKa». Bce OCHOBHEBIE



COJIEPKATEIbHO-METOANYECKUE JIMHUM M3y4YaloTCd Ha MPOTSHKEHUU JIBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIAsACh HOBBIMH T€MaMU W pasnenamu. [laHHBIN
y4eOHBIH KypC SIBISIE€TCSA WHTETPATHUBHBIM, MOCKOJIBKY OOBEAMHAET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTEeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETpPHUSI, MATEMaTUUECKUN aHAJINU3, TEOPUsS MHOKECTB, MaTeMaTH4ecKas
jgoruka u gpyrue. Ilo mepe Toro kak oOydaromiyecs OBIaAeBalOT Bc€ Oolee
MIMPOKUM MATEMaTHYECKUM alllapaToM, y HUX MOCIEI0BATeIbHO (HOpMUPYETCS U
COBEpIICHCTBYETCSI yYMEHHE CTPOUTh MaTEeMaTHYECKyl0 MOJIElb pealbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOIYYEHHbIE IIPU U3YYEHUH y4eOHOTro Kypca, JUis
peleHusl CaMOCTOATEIHHO CHOPMYIMPOBAHHON MaTeMaTHYEeCKON 3a7auu, a 3aTeM
WUHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeTOAMYECKas: JTUHUS «YMciIa U BBIYMCICHUS» 3aBEpILAET
(opMUpOBaHNE HABBIKOB HCIIOIb30BaHUs IEUCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOI0 00111ero oopasoBanus. Ha ypoBHe cpeanero obiiero
oOpa3zoBaHud 0co0O€ BHUMaHue yaemnsercss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOs HCHOJIb30BaHUE PA3IUYHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHS, OIEHUBATh YHCIIOBBIC BBIPAKECHHS, padOTaTh ¢ MaTeMaTUYECKHUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYarolmIMMCS MHOXKECTBA HATypalbHbBIX, IIEJBIX,
pallMOHANbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOTMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXIOM M3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My CIeNu(UIECKUEe 3aJadud U ONepaluu: JeJIeHHe HaIelo,
OTEPUPOBAHUE OCTATKAMH HAa MHOXECTBE LENbIX YHCEN, OCOObIe CBOWCTBA
palMOHANbHBIX M HPPAMOHANBHBIX YUCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapsi mocieoBaTeIbHOMY PACIIUPEHUIO Kpyra HCIOJIb3yeMBIX YHCeT |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHS AJI PEIICHHS PA3IUYHBIX 33724
dbopMupyeTcsi IpeacTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HAyKH U €€ poyid B
IOCTPOCHUU MOJIEJEN peaJlbHOr0 MHpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue M
KOHKPETH3aIIHsI.

Jluanst «YpaBHEHHUS W HEPABEHCTBa» PEATM3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEro oO0miero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasnene IlporpamMmbl IpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydalolIuecsl OBIAJCBAIOT PA3NMYHBIMU METOJAMU  PEIICHUs
palMoOHANbHBIX, HPPAIMOHANBHBIX, TOKa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHCTEM, a TaKkXke 3ajad,
cojepkammx mnapameTpel. [lodydyeHHbIE yMEHHMS IIMPOKO HCHOJIBb3YIOTCS IpH
UCCIIeIOBaHNH (YHKIUI C MOMOIIBIO MPOU3BOJHON, MPU PEIICHUN MPUKIIATHBIX



3a/a4y ¥ 33724 Ha HAXOXJCHUE HAMOOIBIINX U HAUMEHBITUX 3HAYCHUH (PYHKITUU.
JlanHast conepkaTesibHasi TUHUS BKIIIOYAET B ce0sl Takxke (GOpMUPOBAHUE YMEHHI
BBINIOJIHATh  pacy€Tsl 1o  QopMynaMm, MpeoOpa3oBaHMsl  palMOHAIbHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BBIPAKCHUH,
collepKalux CcTerneHn W Jorapudmel. brarogaps w3ydeHuio anredpamdecKkoro
MaTepualia  IPOUCXOIUT  JajibHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO |
a0CTPAKTHOTO MBINIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HAaBBIKK JIETYKTHBHBIX
paccykJIeHud, paboTbl C  CUMBOJBHBIMH  (popmMamu,  INpEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BUJIE PAaBEHCTB W HEPaBEHCTB. Anredpa
npeanaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI IS pEHICHUS MPAKTUYECKUX W
€CTECTBEHHO-HAYYHBIX 3aja4, HarjsiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
S3bIKa HAYKH.

CopepxarenpbHo-MeTOAMYeCcKass JNuHUSA «DyHKIMA © TpaduKu» TECHO
NeperuieTaeTcsa ¢ JAPYrMMH JIMHUAMH Y4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 334a€T MOCIIEIOBATENbHOCTh U3YUeHHsI MaTepuana. M3yuenue cteneHHoi,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMI, UX CBOMCTB
U rpadMKOB, UCTIOJIb30BaHUE (DYHKITUI IS pEIICHUS 3aJa4 U3 APYTUX YUEOHBIX
MPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KaK C MAaTEeMaTHYECKUM aHAIH30M,
TaKk U C pElICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCHUMOCTU MEXIY
pa3sTUYHBIMU BETUYMHAMH, HCCIEOBaTh IMOJYyYEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep:KaTeIbHON JTUHUN HAlleJIeH HA Pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEJIWYMHAMHU B
paznuuHoi ¢opme: aHaANUTHYECKOU, rpaduueckoi u cioBecHou. Ero usydenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000I1IEHNI0 ¥ KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauana mareMaTrnyeckoro aHajivsa» MO3BOJISIET
CYILLIECTBEHHO PAaCUIMPHUTh KPyT KaK MaTeMaTHUYECKHX, TaK W MPUKIAIHBIX 3a]ad,
JIOCTYITHBIX O0yYaronuMcs, TaKk KaK y HHUX MOSBISETCS BO3MOXXHOCTH CTPOHTH
rpa@uku  CIOXKHBIX (GYHKUMNA, ONpenensiTh HUX HauOOJNIbIIME U HAWUMEHbBIIHE
3HAYEHHUA, BBIYUCIATH IUIOMAAA (GUryp U oObEMBI TN, HaXOAUTh CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHHUSI MAaTEMAaTHYECKUX MOJIETIEd pEeaIbHbIX CUTYaIluH,
MO3BOJISIET HAXOJUTh HaWiydlllee pEIIeHHEe B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHMYECKHX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTH4ECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIbHO-TOTHUYECKOTO U
KPEaTUBHOTO MBITIUICHUS, (DOPMUPOBAHUIO yYMEHUN pPACIIO3HABATH MPOSBICHHUS
3aKOHOB MAaT€MaTHKW B Hayke, TEXHHKE U UCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJIAIONINXCS PE3YJIbTaTaX, MOJYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKUA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKasT TUHUS «MHOKECTBA M JIOTHKA) BKIIOUYACT B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKH. TeopeTHKo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHONW MaTEMaTHUKH
U TpeaiaraloT HamboJiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIONIUNA BCE pa3/ielibl
MaTeMaTUKH H €€ TPWIOKCHUH, OHU CBSA3BIBAIOT pPa3HbIC MaTEMAaTHYCCKHE
TUCIUIUIMHBL W WX TPWIOKEHUS B eAuHoe Ienoe. [loaTtoMy BaxkHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BaTh €r0 ISl BHIPAXKEHUS CBOUX MBICIEH.
JlpyrumM BaXHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHUW U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIUICHUS
00yYaroIIuXcsl, MO3BOJIIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HABBIKH KPUTHUECKOTO MBITTUICHHSI.

B yueObHoM kypce «Anrebpa W Hauajga MaTEeMaTHYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOIO0 MOJECIUPOBAHUS, KOTOPBIE MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IMOCTPOCHHUS MOJENEH peaTbHbIX
CUTYyallMii, WCCICAOBAHMS O3THX MOJEIEH C TMOMOIIBIO ammapaTra anreOpbl u
MaTEMaTUYECKOTO aHajan3a, WHTEPHpPETalUHd TOTYYEHHBIX Pe3yNbTaToB. Takwue
3aJlaHUA BIUIETEHBI B KXK/BIM U3 Pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIOJB3YETCS I PEIICHHUs MPUKIATHBIX 3amad. [lpu
pEIICHNM  peabHBIX  MPAKTHYECKUX  3a7a4  OOydYarolIuecs  Pa3BUBAIOT
HAOJIIOMATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh ~ AHAJOTUI0, 0000maTh W  KOHKPETHU3UPOBATH  MPOOIJIEMY.
JlesTenbHOCTh 1O (OPMHPOBAHHWIO HABBIKOB PEIICHHUS TPUKIATHBIX 3a]a4
OpraHU3yeTCs B MPOIIECCe N3YUEHHUS BCEX TEM yueOHOro Kypca «Anredpa u Hadaia
MaTEMaTUYECKOTO aHATTU3ay.

Ha wusyudenue yueOHOro kypca «Anredpa W Hayajga MaTeMaTUYECKOTO
aHanauza» otBoauTcs 272 vaca: B 10 knacce — 136 gacoB (4 daca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucaa 4 BIYMCICHUSA

Panronanpabie uyncia. OOBIKHOBEHHBIE W JECATUYHBIC TPOOH, TPOLEHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. llpumeHeHue apoOGell W MPOLEHTOB IS
peleHns IPUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEAIBHOU KA3HU.

JevictBurenbHble 4uciaa. PanuoHanbHble W MPPALMOHAJIBHBIE YHCIIA.
Apudmernueckre  omepalMu € JEHCTBUTENBHBIMU  4uciIaMu.  Moayib
JIEWCTBUTEIBHOTO YKciia U ero cBoiicTBa. [IpubnuxEHHbIe BRIUMCICHUS, TTpaBUiIa
OKPYTJICHHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYNCICHHMN.

Crenenb ¢ uenbiM noka3zateneM. buHom Hbiorona. Hcnons3oBaHue
NOAXOAsIIeN GOPMBI 3aMMUCH TEUCTBUTEIIBHBIX YUCEN JUIsl PEIICHUS MPAKTUUYECKUX
3a/1a4 U MPECTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBa, CTENEHb C
JIEHCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE M HATypaJbHBIC
J0orapupMsl.

CuHycC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHUHYC,
apKKOCHHYC M apKTAaHI'€HC YMCJIOBOT0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIBHBIE YpaBHEHHS W ypaBHEHHUs-CIeACTBUSA. HepaBeHCTBO,
pelIeHNEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOroOwIeHbl OT OJHOW NEPEMEHHOW. JleleHne MHOrodseHa Ha
MHOrOWwIeH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIBIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAILINUX CTENEHU U KOPHHU.

HppanmonanpHbie YpaBHEHUS. OcHOBHBIE METO/IbI peLIeHUs
VPPAlUOHAIBHBIX YPABHCHUMN.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METObl PELICHUS MOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBaHKe BRIPAKEHUH, COIEPIKALTUX JIOTapU(MBI.

Jlorapudmuueckue YpaBHEHUSL. OcHOBHbIE METO/IbI peleHus
Jgorapu(MUUECKUX YPABHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHU M.



Pemienne cucteM IMHEWHBIX ypaBHEHHW. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHeHMl. OrnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKHl CMBICT U
CBOICTBA, BBIYUCIIEHUE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs IS PEeIIeHUs
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PellleHnMe NpUKIAaIHBIX 3aad C ITOMOIIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccinemoBaHue MNOCTPOCHHOM MOJEIH C
MTOMOIIBIO MaTPHI] U ONPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYEeCKUX MOJICNIEM pPEaTbHOU CHUTyallMd C MOMOIIBIO
YpPaBHEHMU W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJlad U3 Pa3IuvHbIX 00JlacTell HayKHM W peajbHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

@yHKusA, crnocoObl 3amanus (yHKIUU. B3aumMHO o0OpaTHble (YHKLHH.
Kommnosummst  pynkiuit. 'paduk  pyHkmum. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpauKoB QyHKIIHI.

OO6nacth ompenenaeHuss 1 MHOKECTBO 3HaueHuW ¢yHkumu. Hymu dyHkimm.
[IpomexxyTku 3HaKomoCcTOSTHCTBA. UETHBIE M HEUE€THBIE PyHKIMU. [lepuoanueckue
bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbomnpiee n HaumMeHsblee 3Ha4eHus: QyHKIUUA Ha TPOMEKYTKE.

Jluneiinas, kBagpaTu4Has W JIpOOHO-IMHEHHAass (YHKIUU. DJeMEHTapHOE
MCCJIEIOBAHHUE U MTOCTPOEHUE UX IPAPUKOB.

CremnenHas (GyHKIHS ¢ HATYpaldbHBIM U IEJBIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaguK KOpHA N-OM CTEMEHUM Kak (PYHKIUU OOpaTHOM
CTENIEHHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[loka3aTtenbHass U jorapupmuyeckas (QPyHKIUU, UX CBOHCTBA U TpauUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA IS peIIeHUs ypaBHEHUH.

TpuronoMmerpuueckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKUHNA YUCIOBOTO apryMeHTa.

OYHKIMOHAIIBHBIE 3aBUCUMOCTH B peaJbHBIX IMpoleccax H SIBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4eCKOro aHajimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCKON UHIYKIUH. MOHOTOHHBIE u OrpaHUYCHHbIE
NOCJIENOBATENBHOCTHA. VICTOpHS BO3HMKHOBEHHUS MAaTE€MaTHYECKOIO aHalIM3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpudeckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
MPOrpecCuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOoB. Mcnonb30BaHWE TPOTPECCHMU  [Jis  PELICHHS pealbHbIX —3ajay
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (YHKIIMM W WX CBoOMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB QyHkiui. CBOHCTBAa (PYHKIMHA HENpPEpPHIBHBIX Ha OTpe3ke. Mertoj
WHTEPBAJIOB JJIi PEUICHUS HEpPaBeHCTB. [IpuMeHeHHe CBOMCTB HENMPEPBIBHBIX
GyHKUMNA 1S pelueHus 3a/1ay.

[lepBas u BTOpas mponsBoaHbIe QyHKIHU. OnpeneneHue, reOMETPUIECKUN U
bu3HUecKuil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIIUH.

[IpousBoaHbIE  ANEMEHTApHBIX  (QYHKIUH. IIpousBogHass  CymMBHlI,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUU (PYyHKIIH.

MHo:xecTBa U JIOTMKA

MHoO)keCTBO, omepanuyd HaJ MHOXECTBAMU M HMX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara  JJis
OMMCAHUSI PEATBHBIX IPOLECCOB W SBICHUW, NMPU PELICHUM 3aJa4d W3 JAPYTUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KIIACC

Yucji1a ¥ BBIYUCTICHUSA

Harypansubie u nensle yncna. [IpuMeHeHne Npu3HAKOB IEITMMOCTH LIEIBIX
qrces, HauOonpui oOumit aenurens (manee — HOJ]) m Hammenswinee oOriee
kpatHoe (nanee — HOK), ocratkoB o moyinto, anroputMma EBkiunaa s pemenus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble yucna. Anredpanyeckas W TpUTOHOMETpUYEcKas (OpMbI
3allCU KOMIUIEKCHOTO uHcia. ApupMETHUYECKHE ONepalud C KOMIUIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-0ii cTeneHU U3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHNs] PU3NYECKUX U T€OMETPUUECKUX 3a]au.

YpaBHeHUS U HEPABEHCTBA

Cucrema U COBOKYNHOCTb YpPaBHEHUW W HEPABEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIECTBHS. PABHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHH C  IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Perienne TpuroHoMeTpuueCKux HEPaBEHCTB.

OcCHOBHBIE METOJABl PpEIIEHUS TIOKA3aTEeNbHBIX U  JIOTapU(PMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHHS] CUCTEM M COBOKYIHOCTEH paluOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUYECKUX YPAaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



IIpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTUYeCKUX 3aJad M 3ajlad U3 Pa3Iu4HbIX 00JlacTell HayKHM W peajbHOU
KU3HU, UHTEPHPETALIUS MTOTYUYEHHBIX PE3YIbTATOB.

DyHKIUN U TPAPUKHU

['padux xommosunuu ¢Gyuknuii. ['eomerpudeckue o0pa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMHN, UX CBOUCTBA U TpadUKH.

['papuueckre MeTOnbl pElICHHs YpaBHEHM W HepaBeHCTB. ['paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpadukoB (QyHKIMI A7 HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEHICHUM 3aJad U3 JAPYruX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeHeHnue Mpou3BOAHON K MCCIENOBaHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOoOsbIIEro W HAUMEHBIIET0  3HAYECHHI
HENPEPbIBHON (YHKLUU HA OTPE3KE.

[IpuMeHeHne NOPOU3BOJHON [JiIi HAXOXKJICHUS HAWIY4YLIEro pEHIeHUs B
MPUKIIAIHBIX 3a/ladax, ISl OMpENENIeHHs] CKOPOCTM W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHkImil. [IpaBuiia HaX0XaeHUS IEPBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckuii CMBICJI WHTErpala. Brruucienue
onpenenéHHoro uHTerpana o gopmyne Herorona-JleliOnuiia.

[IpumeHeHue uHTErpana s HAXOXACHUS IUIONIaJeH IJIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEII.

[Ipumepnr pemenuii auddepeHIaNbHbIX YpaBHEHUN. MaremaTuueckoe
MOJIEIMPOBAHUE pPEAJbHBIX MPOLECCOB C TMNOMOUIbI0 AU} depeHIInaIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHB) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMN 00YUAIOMErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  OOIIecTBa,  MpEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
Mpoleayp TPakIaHCKOTO oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSAMHY ¥ Ha3HAYCHHUEM;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOW MACHTUYHOCTH, YBOKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUAM POCCUHUCKUX MAaTEMATUKOB U POCCUMCKOM MaTeMaTU4YE€CKOM IIKOJIBI,
WCIIOJb30BaHUE JTUX JOCTH)KEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEM POCCUICKOro Hapona, chopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KECHUNH HAyKu U JEATEIbHOCThIO YU€HOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMUBOTO Oy yIIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1ay, PEIICHUN, PACCYKIECHUN, BOCIPUMMYHBOCTD
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMaTHYECKHWE 3HAHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE IHMTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHH M
OTJIbIXa, peryispHas ¢u3nueckass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATHUSAX CIIOPTUBHO-03/J0POBUTEIHLHON €SI TENHHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHHE IIEHHOCTH TPYJIOJIOOMS, HWHTEpPEC K
paznuuyHbiM  chepaM  Tpo(PEecCHOHANBHON  NEATENbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BBIOOD
Oynymieii mnpodeccud W pealu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,



TOTOBHOCTh M  CHOCOOHOCTh K  MAaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH KU3HM, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 3a]1a4 MaTeMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh  DKOJIOTUYECKOW KYJIbTYphbl, TOHWMAHHUE BIUSHUSA
COLIMAJIbHO-DKOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATbHOM
CpeIlbl, 0OCO3HAHME TJIO0ATBHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMCHEHHE MAaTeMaTWYeCKWX 3HAHWW IS pElIeHHWs] 3aaad B 00JacTH
OKpYXKalomel cpejpl, IJIAaHUPOBAHUE TIOCTYNKOB M OIICHKA WX BO3MOKHBIX
MOCJICJICTBUM TSI OKPYKAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, [MOHUMaHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW JeATeNbHOCTH, JTaroB €&
pa3BUTHS ¥ 3HAYUMOCTH JIJI1 PA3BUTHS I[MBWIM3AIMW, OBJAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh NPOEKTHYIO U HCCIEAOBATEIbCKYIO EATEeIbHOCTD
WHUBUYaJIbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3zoBble Jornyeckue 1eicTBUA:

BBEISIBIISAITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MATEMATHYCCKUX
OOBEKTOB, TIOHSTHI, OTHONIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHH] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHUS /7151 00OOIICHHS U CPABHEHMSI, KpUTEPUN TIPOBOJAUMOTO aHAIIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh W  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBIISITh MaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOMECHUSX W YTBEPKICHHSX, MpeAJiaraTh KPUTCPUHU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUHNI;

JienaTh BBIBOJABI C WCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTHH;

MPOBOUTH CAMOCTOATEIHHO JIOKA3aTEIhCTBA MATEMATUUECKUX YTBEPIKICHUH
(TpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IIPUBOIUTE MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS M BHIBO/IBI,

BBIOMpaTh CMoco0 pemieHus YydeOHOM 3amadyu  (CpaBHHMBATh HECKOJIBKO
BapHAHTOB  peIICHWs, BBIOMpaTh Haumbonee TOAXOAAMMUNA C  y4ETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBare/ibckie AeiCTBHA:

MCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUIM HHCTPYMEHT IO3HAHMUS,
bopMyIMpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO NTO3ULIMIO0, MHEHHE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJIEHHUs, MpOoIEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SIBJICHUSIMU, IPOIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHHS] W BBIBOJBI IO pe3yJbTaTaM
MPOBEIEHHOTO  HAOIOJIEHUS, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKe BbBIJBUTATh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBIIBIIATH ACPUIIMTH MH(DOpPMAIINU, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETA HA
BOIIPOC U JIJI PELICHUS 3a]1a4H;

BBIOMpATh MH()OPMAIUIO U3 UCTOYHUKOB PA3THYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3IWYHBIX BHUIOB H
dbopm npeacTaBIeHNUS,

CTPYKTYpHUpOBaTh WH(OpMaIMIO, MPEACTABIATh €€ B pa3IUYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadhUUIECKH;

OLICHUBATh HaAEKHOCTD uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBI€ YHUBepPCAJIbHbIE YUeOHbIe 1elicTBUS

OOmmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSAMU U
IESIMU  OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JlaBaTh IOSCHEHHS I10 XOJay pelIeHHs 3aJayH,
KOMMEHTHPOBATh TOJyYCHHBIN PEe3yJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOUW TEMBI,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAIlCJICHHBIE HA TOWCK
pEIICHUs, COIOCTaBIATh CBOH CYXJACHHS C CYXICHUSAMH JPYTHMX YYaCTHHUKOB
nuaiora, oOHapy>KMBaTh Pa3jIMYMe M CXOACTBO IO3UIMH, B KOPPEKTHOH (opme
(bOpMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MIPEICTABIIATh PE3yJbTAThl PEIICHHSI 33a/1auH, YKCIIEPUMEHTA, UCCISAOBaHMS,
IIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4YETOM 3aja4
MIPE3EHTAIlM U 0COOCHHOCTEH ay IUTOPHUH.

PeI‘y.]ISITI/IBHl)Ie YHuUBEpPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH



Camoopranusanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PEILICHUS 3aJlauH, BBIOUpATh CIIOCOO PEIICHHUS C
y4ETOM HUMEIONINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJE€Th HABBIKAMM  TIO3HABATENIBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPIIAEMbIX JIEUCTBHN M MBICIUTEIBHBIX MPOIECCOB, MX PE3YyIbTaTOB, BIAJICTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporiecca W pPe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aJ1auH;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TAHHBIX,
HAWJCHHBIX OIMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBHIM, OOBSICHATh TPUIHHBI
JIOCTKEHUS WIIM HEJIOCTHXKEHUS! PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OICHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboThl mNpU pelieHud Y4YeOHbIX 3a7ad, NPUHUMATh 1eJIb COBMECTHOM
NEeATETHbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHON pabOTHI, pacmlpeeisaTh
BUJIbI palbOT, [OroBapuBaTHCS, OOCYX AaTh MPOLECC U Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

y4acCTBOBaTh B TPYIIOBBIX (opMmax paboTel (00CYykaeHUsI, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIE€HAMH KOMAaHBI, OIICHUBAThH
KaueCcTBO CBOETo BKJaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy o0Oyuyenuss B 10 kjacce oOydYarouiuiicsi MOJYYUT CIEAYIOIIHNE
MpeAMETHbIE Pe3ybTaThl MO OTJAEIbHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadyajla MaTEMaTUYECKOTO aHATU3a»:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoandecKkasl JApoOb, TMPOILEHThI, HPpaAlMOHATBLHOE YHUCJIO, MHOXECTBA
palMOHANIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YHCIIA;

OPUMEHSATh JpOOM W TPOLEHTHI IS PEIICHUS NPUKIAJHBIX 3a7ad U3
PAa3JIMYHBIX OTPACIICH 3HAHUU U PEATbHOU KU3HU,

MIPUMEHSITh PUOTUKEHHBIE BRIUUCIICHUS, TPABUIIA OKPYTJECHUS, TPUKUJKY U
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CcBOOOJIHO ONEpUpOBAaTh MOHATHUEM: CTENEHb C MLEJIbIM IOKa3aTelleM,
MCIIOJIb30BaTh MOAXOAAIIYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YUCEN JJISl PEIICHHUS
MIPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS TAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CBOOOJTHO OMEPUPOBATH MOHATUEM: CTEIIEHDb C PAIMOHAJILHBIM MTOKA3aTeNeM;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: JIOTapudM 4YHUCHA, JECATUUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

CcBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC W apKTAHT€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3JIUYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JIPOOHO-
pallMOHAJIBHBIX YPaBHEHWMM, IIPUMEHATH METOJ HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIHEHTaMH, KOPHU MHOTOYJIEHA, IMPUMEHATh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pelIeHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHUCTEMa JIMHEHHBIX YypaBHEHUIA,
MATpUIA, ONPEAECIUTENIb MAaTpPULBl 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
UCII0JIB30BaTh CBOMICTBA ONpEeAeNHuTeNs 2 X 2 JJid BBIYMCICHHS] €ro 3HA4YCHMS,
MPUMEHSTh ONPENCIUTENN [JIl PEUIEHUS CHCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMU C MIOMOILIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUM,
HCCIIEIOBATh IIOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MAaTpUI] M OIpPEIEIUTENEH,
MHTEPIIPETUPOBATD ITOJTYyUYECHHBIM PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUisi TpeoOpa3oBaHUs
BBIPAKECHU;

BBINIOJIHATH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHI, COAEPIKALIUX CTEIIEHH C
palMOHAJIBHBIM [10KA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa jorapupmMoB TSt npeoOpa3zoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATHUSIMH: HUPPALMOHAIBHBIE, MOKa3aTelIbHbIE H
Jorapu(MUUECKUEe YpaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBI0 PAaBHOCUIIBHBIX
MIEPEXO0/IOB W OCYIIECTBIISAA POBEPKY KOPHE;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIBI AJisi peoOpa3oBaHUsS
TPUTOHOMETPUUECKHUX BBHIPAKECHHUI;

CBOOOIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXOoAuMble  (GOpPMYIBl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHHUS, HEPaBEHCTBA IO YCIOBUIO 3a7add, WCCIEI0BaTh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM alapara aireOpsl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO OINEpPUPOBATH MOHIATHAMU: (DYHKIIHS, CIOCOOBI 3aAaHus (DYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUMH, KOMMO3UIMSA (QYHKUUH, rpaduk (QyHKIUH,
BBIIIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh ONPEEICHUS U MHOKECTBO
3HaYeHUN QYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHSAMH: 4YETHbIE H HEUETHbIC (DyHKIHUH,
nepuoandeckrue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI
MUHUMYMBbI (DYHKIIMHM, HAuOOJbIIIEE W HAWMEHbIee 3HAuYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: CTETICHHAs (PYHKIHS C HATYpPaJIbHBIM H
[ENbIM TOKa3aTeneM, rpa@uk CTENeHHOW (PYHKIHWM C HATypadbHBIM M IIEIBIM
nokasaresieM, rpapuk KOpHsS N-Od CTENeHU Kak (yHKIUU OOpPATHOW CTETEeHH C
HATYypaJbHBIM MOKa3aTeJeM;

ONEepUpPOBaTh TOHATUSAMU: JMHEWHAs, KBaApaTHUHAs W APOOHO-THUHEHHAs
(GYHKIMH, BRITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHHE UX TPA(PHKOB;

cBOOO/IHO ONEpUpOBaTh MOHATUAMM: IOKAa3aTeNbHAs W JIorapupmMuueckas
GyHKIMM, WX CBOMCTBA WM TpauKH, KCIONB30BATh UX Tpaduku Uis pelieHus
YPaBHEHHU;

CBOOOIHO OMNEpUPOBATh TOHATUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oIpeiesieHue TPUTOHOMETPHUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku GYHKIUA I UCCIENOBAaHUSA TIPOILECCOB U
3aBHCHMOCTEH TpU pEelIeHUH 3a7ad U3 APYTUX yUEeOHBIX MPEIMETOB U pealbHOU
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCHIMOCTH MEXy BETUUMHAMU;

Hayana maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMEpUpPOBATh MOHATUSIMH: apudmeTHueckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIECcKasi MPOrpeccus, TNHEHHBINA
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM JJIA PELICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATHIIMU: TTOCJIEIOBATEIHHOCTD, CTIOCOOBI 3a/IaHUS
MOCJIEI0BATENBbHOCTEN, MOHOTOHHBIE M OTIPAaHMYEHHBIE IOCIEA0BATEIBHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJECHUS MAaTeMaTUYE€CKOr0 aHaJIu3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEpPUPOBATH TMOHATHUAMH: HENPEPHIBHbIE (DYHKIIUH, TOYKU
paspbiBa rpaduka GyHKIIUH, aCHMITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OIEPUPOBATh MOHATHEM: (PYHKIMS, HEIMpepbIBHAsE Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIUM JIJIsi pelIeHUs 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATHUSAMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIMYU, KacaTtenbHas K rpaduky GyHKIUY;

BBIYUCIISTh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJEHHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (YHKIIMHI, 3HATh NPOU3BOAHBIC dJIEMEHTaAPHBIX (DYHKIUH;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3UUECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  MOHSATUAMHU: MHOXKECTBO, OINEpallMu  HaJ
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONUCAHUS PEaTbHbIX
MIPOIIECCOB U SIBJICHUH, IPY PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX MIPEAMETOB;

CBOOOJIHO OIEPUPOBATh MOHATUSIMU: OINpEJEIEHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIE
YpPaBHEHHS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce o0Oy4aromMiics TMOJYYUT CIIEIYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTJAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEMaTUIECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMEPUPOBAaTh TMOHATUSMH: HATypajJbHOE U IEJI0€ YHCIIO,
MHOJKECTBA HATYPAJIbHBIX M ILEJbIX YHUCEJ, WCHOJIb30BaTh NMPU3HAKHU JIEIIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbIX uncen AJid peuleHus 3a/1a4d, IPUMEHATh
anroput™ EBknuaa;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa [0 MOJIYJII0, 3alKChIBaTh
HaTypaJIbHBIC YKCJIAa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIIAa B anreOpandyeckoil u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATh apuMETHUECKUE ONepaIluu ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOO/IHO OMNEpPUPOBATH MOHATUSMHU: HPpPALMOHANIbHBIE, TOKa3aTelIbHbIE U
jgorapu(MUYECKUE HEPaBEHCTBA, HAXOAMTb MX pEHIEHHs C IOMOUIbIO
PaBHOCWJIbHBIX NIEPEXO/IOB;

OCYUIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CBOOO/IHO OINEpPUPOBATh IMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBl ISl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATHSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPAaBEHCTB, PAaBHOCUJIBHBIE CHUCTEMBI U CHCTEMBI-CIIEICTBHSI, HAXOAUTh PEIICHHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIbHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarkb paluMOHaJIbHBIE, UppaloOHaIbHbIE, [IOKa3aTeJIbHBIE,
gorapuMUUECKUE€ U TPUTOHOMETPUYECKUE YpaBHEHHMs] U  HEpPAaBEHCTBA,
coJieprKalliie MOAYJIU U MapaMeTphl;

NPUMEHSATH rpaduuecKre METO/AbI IJIsl PEIEeHUs] YPAaBHEHHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha SI3bIKE aireOpbl, COCTaBIATh
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMbl IO YCJIOBHIO 3aJ]layM,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM almapaTra ajareopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKu KOMMO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TeOMETpHUYecKHe o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: Tpa@UKA TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (YHKIUM AJI1 MOJCIHUPOBAHMS U HCCIIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Havasa maTeMaTH4ecKOro aHajmn3a:

UCII0JIb30BaTh MPOU3BOJHYIO JUISl UCCIAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAMMEHbIIEE 3HAUEHUs! (PYHKIIMK HENPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIb30BaTh IMPOU3BOJHYIO JUISl HAXOXKJIECHHUS HAWIY4lIero peuieHus B
NPUKIAJAHBIX, B TOM YHCIE€ COLMAIbHO-3KOHOMUYECKHX, 3ajadax, Ui
OIpPE/IETICHUs] CKOPOCTH U YCKOpPEHHUs Hpolecca, 3aJaHHOro QopMmyJiol uim
rpadukom;



CBOOOJTHO  OTMEpUPOBATH TMOHATHSIMHU: TEPBOOOpa3Has, OMpPeneIEHHBIN
WHTErpajl, HAXOAWTh IEPBOOOPA3HBIE JIIEMEHTAPHBIX (YHKIHUN U BBIYUCISTH
uHTerpan no popmyne Herotona-JIeitOuua;

HaXOJUTh TUIOIIAIU MJIOCKUX (UTYp U 0OBEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MAaTEeMaTHYECKOM MOJEIUPOBAHUNA Ha MpUMEpE
cocTaBiieHUs U PepeHIInaIbHBIX YPAaBHEHUI;

peliath NPUKIAIHBIE 33/1a4d, B TOM YHMCJIE COLMAJIbHO-3KOHOMUYECKOTO U
(u3HYecKoro xapakrepa, CpeJICTBAMU MaTeEMaTUYECKOIO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMbl Bcero Konrpoanibt HpakTieckne o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsbl
MHO0X€eCTBO I€HCTBUTENIbHBIX YNCET.
| MHuorousensl. PanirionanbHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMbI TUHEHHBIX
YpaBHEHUHU
) Oyukuuu u rpaduku. CreneHHas QyHKIMS C 12 1
LeJIBIM TI0Ka3aTelieM
3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHHU. 15 1
WppatmonansHble ypaBHEHUS
4 ITokazarenbHas ¢pynkius. [lokasarenpHblie 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas QyHKIUS. 13 1
Jlorapudmuueckue ypaBHEHHS
6 TpuronomeTpuyeckue BbIPAXKECHUS U ” 1
ypaBHEHUS
7 ITocnenoBaTenbHOCTH U IIPOIPECCUU 10 1
8 HenpepsiBable hyHkimu. [IponsBoaHas 20 1
9 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
KonTpoabHbI IIpakTH4eckue
n/n NPOrpamMMmBblI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
| Uccnenopanue GyHKINNA ¢ TOMOIIBIO 2 |
MPOU3BOAHOMN
2 [TepBooOpasHas u uHTErpa 12 1
3 I'paduxyu TpUroHOMETPUUYECKUX (QYHKIUH. 14 1
Tpuronomerpuieckue HepaBEHCTBA
4 HppanmoHanpHele, OKa3aTENbHbBIE U 24 |
JorapupMHUECKUe HEPABEHCTBA
5 KommuiekcHsle uncna 10 1
6 HarypaibHble U 11en1ble ynciia 10 1
Cucremsl paliMOHaIbHbBIX, HPPALMOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUU
8 3agayu ¢ mapaMeTpaMmu 16 1
9 IToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



