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HOACHUTEJBHAA 3AIIMCKA

VYuebnsiii Kypc «Anrebpa W Hauvajga MaTeMaTUYECKOTO aHAIIN3a» SBISETCS
OJIHUM W3 Haubojee 3HAYMMBIX B IpOrpamMMe CpeaHero oO0mero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JPYroi CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE M a0CTPAKTHOE MBIIUICHUE O0YYaIOIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKH, OOLIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYTIHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaloOT
YHHUBEpPCaJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VYyeOHslli Kypc anreOpbl M Hayal MaTeMaTUYECKOr0 aHallh3a 3aKJIaJlbIBAeT
OCHOBY JJI1 YCIEUIHOTO OBJAJEHUS 3aKOHaMu (U3UKH, XUMUM, OHOJIOTHH,
NOHMMAaHHUSI OCHOBHBIX TEHJICHIIMI Pa3BUTHUS SKOHOMHUKH U OOLIECTBEHHON U3HHU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX Ul JalbHEHIIEro oOpa3oBaHUs U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHajlv3a pa3BUBaET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPXKJIEHHUS C TIOMOIIBI0O MHIYKLUMU U PacCyXAaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IeHHEe W KOHKPETU3allMIo, a0CTparupoBaHUE M aHAJIOru, (HopMHUpyeT
KpEaTUBHOE U KPUTUUECKOE MBILLIIICHUE.

B xozxe usyuenus yueOHOro kypca «Anredpa U Hayalaa MaTeMaTUYECKOTO
aHann3a» oOydYarolIuecsl MOJYy4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSTENIbHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJIENEH peallbHbIX CHUTYalluH,
UHTEpIpETallui  TMOJYYEHHBIX  PEUICHUW, 3HAKOMSITCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IpUPOJE, HAYKE MW HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPaMHU.

VYyeOHslii Kypc 00JajaeT 3HAYUTENbHBIM BOCIHMTATENbHBIM MOTEHIIHAIIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4YeOHbId MaTepuasi, CIOCOOCTBYIOMIUN
GbOopMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaKk M d4epe3 creuuduky ydeOHoun
NEeSATEAbHOCTH, TpeOyIomed MNpOAOKUTENbHOW KOHLUEHTpAMd BHUMAHUA,
CaMOCTOSITEJIbBHOCTH, AaKKypaTHOCTHU M  OTBETCTBEHHOCTH 32 TMOJyYEHHBIN
pe3yibTar.

B ocHoBe wmetomuku oOydeHus anreOpe M HadajiaM MaTeMaTHYECKOTO
aHaJIN3a JISKUT AeSTEIbHOCTHBIN MPUHIIUI 00y4YEHHUS.

B crpykType yueOHOro kypca «AinredOpa M Hauyajga MaTeMaTHYECKOro
aHaJIN3a» BBIIEJICHBI CIEAYIOLINE COAECPKATEIbHO-METOANYECKUE TUHUN: «YHucma
U BhIUUCTEHUS», « DYHKIIMU U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTUYecKoro aHanu3a», «MHoxkecTBa H  JIOTHMKa». Bce OCHOBHbIE



CoJIepKaTeIbHO-METOIMYCCKUE JIMHUA W3Y4aloTCsd Ha TMPOTSDKCHWH JBYX JIET
o0yueHUsI Ha YpOBHE cpeaHero oOiiero oOpa3oBaHMs, €CTECTBEHHO JOIOIHSA
JpYT JApyTra U MOCTENEHHO HACHIIAACh HOBBIMU TEMaMH W pasnenamu. JlaHHBIN
y4eOHBI KypC SIBIIS€TCA HMHTETPATUBHBIM, IIOCKOJIbKY OOBEAUHSET B cebe
colepKaHUE HECKOJbKMX MATeMAaTHYECKUX JHUCIMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTHUYCCKUH aHaIW3, TCOPUS MHOXKECTB, MaTeMaTHYECCKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOywaromiuecs OBJIJIEBAIOT BCE Oolee
MIMPOKUM MAaTeMAaTHYECKUM afmapaTtoM, Y HUX IMOCJIeN0BaTeIbHO popMupyercs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEMaTHYECKYyI0 MOJCIb peabHOU
CUTYaIlN¥, MPUMCHSTh 3HAHUS, TTOJYYCHHBIC MTPU U3YUECHUHU y4eOHOTO Kypca, I
pEIICHUST CaMOCTOSATEIHLHO CPOPMYIMPOBAHHON MAaTEeMAaTHYECKOM 3a/layu, a 3aTeM
WHTEPIPETUPOBATH CBOI OTBET.

ConepxarenpbHO-MeTOIMYECKasT JUHUS «Uucia W BBIYMCICHUS) 3aBepIlacT
dbopMHUpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 0011ero oopasoBanusa. Ha ypoBHe cpenHero oouero
oOpazoBanusi 0co0O€ BHUMAaHHE yJenseTcs  (QOPMUPOBAHUIO  HABBIKOB
paIrMOHANBHBIX BBIYUCIICHUH, BKIIFOYAIONINX B CEOSl MCIIONB30BAHUE PA3THUHBIX
dbopM 3amucH YHCIa, YMEHHE JelaTh NPHUKHUIKY, BBITIONHATH MPUOIKEHHBIE
BBIYKCIICHUS, OIICHUBATh YWCJIOBBIC BBIPAKEHHUSA, padOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAHTaMHU. 3HaKOMbIe OOYy4YaloIIMMCS MHOXECTBA HATypaldbHBIX, LEJBIX,
palMOHANBHBIX W JCHCTBUTEIBHBIX  YHCEN  JIOMONHSIOTCS  MHOXECTBOM
KOMITJIEKCHBIX YWCell. B  KakIoM ©3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBONCTBEHHbIE €My crenuduueckue 3anadyu W Omeparuu: JeJCHHe Haleo,
OTIEpUPOBAHUE OCTAaTKAMU Ha MHOXECTBE IIEJBbIX YHCEN, OCOoOble CBOMCTBA
paIrMOHANBHBIX W UPPATMOHAIILHBIX YHCEN, apuMETHIECKHUE OIepaIlii, a TaKkxKe
W3BJICUCHNE KOPHSI HATypaJbHON CTEIICHW HAa MHOXECTBE KOMIUICKCHBIX YHCEIL.
brnaromapsi mocienoBaTenbHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOXHOCTSIMH WX MPUMEHEHHUsI ISl PEIICHHs Pa3TUYHbIX 3a7a4
dbopMHpyeTCS TIPEICTABIICHUE O SAMHCTBE MaTEMaTHKH KaK HayKH W €€ pOJId B
MIOCTPOCHUN MOJIEJIEH pEealbHOTO MHUpPA, MIMPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKpETH3aIusl.

Jluaust «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUH BCETO
o0yueHUsI Ha YpOBHE CpPEAHEro OOIIero 00pa3oBaHMs, MOCKOJIbKY B KaXJIOM
pasnene I[IporpaMMbl NpeayCMOTpPEHO peIIeHHEe COOTBETCTBYIOIIMX 3anad. B
pesyibTaTe OoOydYaroniuecss OBJAACBAIOT PA3IMYHBIMU  METOJAMH  PEIICHUS
palMOHANBHBIX, HUPPAIMOHAIBHBIX, TIOKA3aTENbHbIX, JIOTAPU(PMUYECKUX H
TPUTOHOMETPUUYCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKxke 3ajad,
comepxamux mapaMmerpbl. [lolydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TIPH
UCCJIeIOBAaHUH (DYHKIIMI C TIOMOIIBIO MPOU3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/1a4y 1 337a4 Ha HaXOXJEHUE HauOONbIIMX U HAUMEHBIIUX 3HAYCHUH (YHKIUU.
JlanHast conepxkaTesibHas JIMHUA BKJIIOYAeT B ce0s Takke (POPMUPOBAHHE YMEHUMN
BBITIOJIHATh ~ pacy€Tsl 1O  QopMysiaMm, MNpeoOpa3oBaHHs  PalMOHATBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKXKE BBIPAXKEHHUI,
coepkalux CcTeneHu M Jjorapudmel. braronaps u3ydeHHIO anredOpanyeckoro
Mareprajga IPOUCXOAWT  JaJbHEWIIEEe  pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIUICHUS OOyYaromuxcs, (OPMHUPYIOTCS HABBIKU JETYKTHUBHBIX
paccyXJieHuil, pabOThl C  CHUMBOJBHBIMH  (OpMaMH,  TPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. AnreOpa
npeanaraetr 3(QQEeKTUBHbIE HMHCTPYMEHTHI [JIsl PELICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3314, HAIJSAJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToauueckas JuHUA «DyHKIMM U Tpa@uKU» TECHO
NeperieTaeTca ¢ JAPYTUMH JIMHUAMH Y4e€OHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATEIBHOCTh U3YyUEeHHs MaTepuaa. V3ydeHnue cTerneHHou,
MOKa3aTeNbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUIECKUX QYHKIIUNA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKIUHN N7 pelieHus 3a7ad U3 APYruxX y4yeOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBSA3AaHO KaK C MAaTEMATHYECKHM AHAIU30M,
TaKk U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJIaMU 3aBUCUMOCTH MEKITY
pa3IMYHBIMK BEJIMYMHAMH, MCCIEIOBAaTh MOJYy4YeHHbIE (YHKIHHU, CTPOUTh UX
rpaduku. MaTtepuan 3Toi coAepKaTeIbHOW JTUHUM HAIICJICH HAa PAa3BUTHE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXkaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi (opMme: aHATUTUYECKOH, rpaduueckoil u crmoBecHoil. Ero msydenwue
CIIOCOOCTBYET Pa3BUTHIO  ANTOPUTMUYECKOTO  MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNUIO U KOHKPETU3AINH, UCITOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHUsl «Havana mMaTeMaTH4ecKoOro aHajau3a» IO3BOJSET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYIHBIX O0yYarolUMCs, TaK KaK Y HUX MOSBIAETCS BO3MOKHOCTh CTPOHUTH
rpa@uKyd CIOXKHBIX (YHKIMM, ONpeAeNnsTh WX HauOOJbIIME W HAaWMEHbILINE
3HAYCHUSI, BBIYUCIATH IUIOMAAN (GUTYP U OOBEMBI TEJN, HAXOAUTh CKOPOCTU U
YCKOpEeHHs IpoueccoB. JlaHHas coaepkarenbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHUS MATEMATHUYECKUX MOJEIIEW pPEaNbHbIX CUTYyallUu,
MO3BOJIIET HAXOJWTh HAWIYYIIEE pENIEHWE B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHYECKUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAaMU MaTEMaTUYECKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMabHO-JIOTHUYECKOTO U
KPEaTUBHOI'O MBbIIUICHHS, (POPMUPOBAHUIO YMEHUU pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaTeMaTHKW B HayKe, TEXHUKE M UcKyccTBe. OOydaromiyecs: y3HaIT O



BBIJIAIONIUXCS PE3ybTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MeTOANYECKast TUHUS «MHOXeCTBa M JIOTMKa» BKIIIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB W MATEMaTUYECKOW JIOTUKHU. TeopeTHKo-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYyPC MIKOIHHOM MaTEeMAaTHKN
U TIpeaiaraloT HanOoJiee YHHUBEPCATbHBIN S3BIK, OOBEIMHSIONINN BCE pa3JIeibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBSA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCIUIUIMHBL W WX TPWIOXKEHUs B eauHoe 1enoe. [losTomy BakHO nath
BO3MOXKHOCTh OOyYarImeMycss IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTEMaTHUKH W HMCIOJb30BaTh €r0 JJIs BBIPAKEHHUS CBOWX MBICIIECH.
JpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT MpU3HATh
CBOWCTBEHHYIO €W CTpOrocTb OOOCHOBAaHHMW U CIIEJOBAaHUE OMPEIACIEHHBIM
mpaBWIaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMH
MaTEMaTUYECKONH JIOTUKM CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
0o0ydJaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHUS.

B yueOHOM Kypce «Anrebpa W Havyajla MaTEMaTHUUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE IPU3BAHBI
CcrocoO0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENeH peaTbHbIX
CUTyaIlMii, HCCIEOBaHUS ITHX MOJENEeH C TIOMOIIBI0 ammapara aiareopsl u
MaTEMaTUYECKOTO aHajiu3a, WHTEPIPETANK TOJYyYCHHBIX pe3yabTaToB. Takue
3aJIaHUS BIUICTCHBI B KXKJIBIN U3 Pa3/eiioB MPOTPaMMBI, TOCKOJIbKY BECh MaTEpHal
y4eOHOTrO Kypca IIMPOKO HCIIOJBb3YEeTCs I pelieHus] MpUKIaAHbIX 3a1ad. [lpu
pEIICHUH  pEAJbHBIX  NPAKTUYECKUX  3a]ad  oOydYaroniuecss  pa3BHBAIOT
HaOJIFOaTeTbHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
HestenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHHMS TMPUKIAIHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCEe U3YUCHUS BCEX TeM y4eOHOTo Kypca « Anrebpa u Hadasna
MaTEeMaTHYECKOTO aHaIN3ay.

Ha wusyuenune yudeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanu3a» oTBoautTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henenio), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPKAHUE OBYUEHUA
10 KITACC

Yucaa v BIYMCICHUA

Panmonanpeuple umcia. OOBIKHOBEHHBIE U JECCSITHUYHBIE OPOOH, MPOLIEHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. IlpumeHeHue apobGell W MPOLEHTOB IS
peLIeHNs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpACIed 3HAHUN U PEabHOM )KU3HH.

JenictBuTenpHble  4yncia. PanMOHaNbHBIE W MPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue  onepanMM ¢ JEWCTBUTENbHBIMH  YHCJIaMd.  Moayib
JNEHUCTBUTEIBLHOTO YKCIIa U ero cBoMcTBa. [IpuOnmkE€HHbIE BBIYKMCIICHUS, TPABUIIA
OKpYTJICHHUSI, IPUKHJIKA U OLICHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenep ¢ 1enbIM  nokazareneM. buHom Hberorona. Hcnonws3oBanue
NOJIXOAIIEeH GOPMBI 3aITUCH IEUCTBUTEIBHBIX YUCEN AJISl PEILICHUS TPAKTUYECKUX
3a/1a4 U NMPEJACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C palqUMOHAIBHBIM [I0OKAa3aTeleM U €€ CBOMCTBA, CTENEHb C
JEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTuuHbIE U HATypallbHbIE
JorapupMsl.

CHHyC, KOCHUHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
aAPKKOCUHYC U APKTAaHI'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHusA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHMs-CIEACTBUA. HepaBeHCTBO,
peLICHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LIENbIX U APOOHO-PALIMOHATIBHBIX YPABHEHUH U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW IEepeMEHHOW. JleleHue MHOrowieHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIbIMHU
kodpdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METO/BI pemeHns
UPPaLMOHAIBHBIX YPaBHEHUIA.

[Toka3atenbHble ypaBHEHUS. OCHOBHBIE METOJBI PELICHUS ITOKA3aTEIbHBIX

YPaBHEHH.
[IpeoOpa3zoBaHue BhIpaXKEHUI, COAECPKATUX JTOTapr(MBI.
Jlorapudmuueckue YpaBHEHUS. OcCHOBHBIE METO/bI peleHus

JorapuMUYECKUX ypaBHEHUI.
OcHOBHbIEC TPUTOHOMETPUUECKHE bhopmyJIbL. [IpeobpazoBanue
TPUTOHOMETPHUECKUX BBIpOKCHHH. PellieHne TpUroHOMETpHIEeCKUX YPaBHEHUH.



Pemienne cucrem JIMHEMHBIX ypaBHEHHWW. Marpuia CUCTEMbl JIMHEHHBIX
ypaBHeHuW. Onpenenurenb MaTpuibl 2X2, €ro TeOMETPUYECKUHA CMBICT |
CBOMCTBA, BBIUMCJIIECHUE €0 3HAYCHHsI, IPUMEHEHUE OIPEACINUTENS IS PEeLICHUs
CHUCTEMBI JIMHEMHBIX ypaBHEHHU. PelieHue NpuKIagHbIX 3a4a4 C I[OMOIIBIO
CHUCTEMBl JIMHEWHBIX YypaBHEHMH. lccinenoBaHne MOCTPOSHHOW MOJEIU €
ITOMOIIBIO MAaTPHI] U ONIPEICITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEalbHOM CUTyallud C MOMOIIBIO
YPAaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX O0JacTed HaAyKu MU pealbHON
AKHU3HH.

DyHKUMHA U TPAPUKHU

OyHkius, crnocodbl 3amaHus (QyHkiuu. B3anMHO o00paTtHBIE (QYHKIUU.
Komno3zunms ¢yskuuit. I'paduk QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB (QyHKIIMIA.

OO6nacth ompeneneHuss ¥ MHOKECTBO 3HaueHud (yukuuu. Hymu QyHkiumu.
[TpomesxyTku 3HakomocTossHCTBA. UETHBIe U HeuéTHbIe GyHKIMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbosnpinee n HaumeHbliee 3Ha4yeHus: QyHKIMHA Ha IPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHasi W JpOOHO-TMHEHHAs (PYHKIMU. DJIEeMEHTapHOE
UCCJIEIOBaHHUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHas (yHKIMS ¢ HATypajdbHBIM U 1I€JIbIM Moka3areneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOpHS N-OM CTENEHM Kak (QYyHKUUU OOpaTHOU
CTEIIEHU C HaTypaJbHbIM ITI0KA3aTEIIEM.

[TokazatenbHast u jorapudpmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMM 1715 pelIeHUs YpaBHEHUH.

TpuronoMmerpuueckass OKpYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX MpOLECCaX M SBICHUSX.
['paduxu peanbHbIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4ecKOro aHajm3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IMOCJIEAOBATEILHOCTEH. MeToxn
MaTeMaTUYECKON MHIYKIHUU. MOoHOTOHHBIE " OrpaHUYCHHBIC
MOCJEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTHYECKOTO AHANIM3a Kak
aHaM3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTprueckas rnporpeccuu. beckoneuHo yObiBaromiast
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBaOIEH reOMETPUUECKON
porpeccuy. JIMHEMHBIN U SKCIIOHEHIIMANBHBIN pocT. Ynucno e. Popmyiia CI0KHBIX
npoueHTOB. VCcnonb30BaHWE NPOTPECCHH JUIA  PEUICHUS PEeajbHbIX 3a/1ad
MPUKJIATHOTO XapaKTepa.



HenpepoiBHbIE (yHKIMM W HUX CBOMCTBAa. TouykM paspbiBa. ACHUMOTOTHI
rpagukoB ¢ynkuuid. CBoicTBa (YHKUMI HENMpEepbIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIOB JUIsl pELICHMs HepaBeHCTB. [IpuMeHeHue CBOWCTB HENPEPBIBHBIX
GyHKIUI 115 penieHus 3a1a4.

[lepBas u BTOpast nponsBoaHble PpyHKIMU. OnpeaeneHne, reOMEeTPUIECKUN 1
(U3HYECKUI CMBICT TPOU3BOAHON. Y paBHEHUE KacaTeNbHOM K TpauKy QyHKIHUU.

[IpousBogHbIe  dJEMEHTApHBIX  (YHKIIUH. [Ipous3BogHass  CyMMBbl,
IPOU3BENICHUS, YACTHOTO U KOMIO3UIMH (PYHKIIUH.

MHo:xecTBa H JIOTMKA

MHoOXecTBO, omepaundyd HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXKECTBEHHOTO amnmapara s
ONMCAHUs pEaJbHBIX IPOLECCOB M SBJICHUHM, NPU PELICHUU 3a1a4 U3 JIPYTHUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCWIIBHBIC YPAaBHEHMUS.

11 KUIACC

Yucji1a ¥ BBIYUCTICHUA

Hatypanbhble u uensie yucna. [I[pumeHeHrne mpu3HAaKOB JEIMMOCTH LEBbIX
yucen, HauOospiuid obmui nenurens (ganee — HOJl) u Haumenblee ooOiee
kpatHoe (nanee — HOK), octaTtkoB o moayito, anropurma EBkinuaa 1uist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. AnreOpaudeckas M TpUTOHOMETpUYecKas (OpMbl
3alucHU KOMIUIEKCHOrO 4ucia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yucnamMu. M3o00pakeHne KOMIUIEKCHBIX YHCENT Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi CTENeHU M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN JIs PEICHHs] PU3NUECKUX U TEOMETPUUYECKUX 3a/au.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHH W HEPAaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBbI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHH C  TMOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PerieHne TpuroHoMEeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TIOKA3aTeNbHBIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CUCTEM M COBOKYIHOCTEHW palHOHAIbHBIX,
UppalMOHATBHBIX, TTOKA3aTEeNbHBIX U JOTapU(DMUYECKUX YPaBHEHHIA.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.



[IpumeHenue  ypaBHEHUH, CHUCTEM W  HEPAaBEHCTB K  PEIICHHIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX O0JacTeid HaAyKu MU pealbHOM
YKW3HU, UHTEPIPETALIMS IOTyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPAPUKH

I'padpux komnoszunmu Qyskuii. ['eomerpuueckue o0pa3pl ypaBHEHHH U
HEPaBEHCTB HAa KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuyeckne QPyHKIIUU, UX CBOWCTBA U TPAPUKH.

['paduueckne meTonmpl pelieHus yYpaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHU 3a/1a4 C TapaMETPaAMHU.

Hcnonw3oBanue rpadukoB QyHKIUN Uil KCCIEIOBAHMUS MPOIECCOB MU
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEHICHUH 3aJad U3 APYTUX Yy4eOHbIX
MIPEIMETOB U PEAIbHOMN KU3HU.

Havasia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIMIT HA MOHOTOHHOCTbh U
3KCTpeMyMbl.  HaxokaeHue  HamOOJIbIIEr0 UM HAaUMEHbBIIErO0  3HAYCHUMH
HENpepbIBHON (YHKIIMHN Ha OTPE3Ke.

[IpumeHeHne NPOU3BOJHON [JIs1 HAXOXKJECHUS HAWIY4lIero peumeHus B
NPUKJIAJAHBIX 3ajadyax, JUisl OINpPEAENICHHs] CKOPOCTM W YCKOPEHMs mpolecca,
3a1aHHOTO (POPMYJION WM TpaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOoOOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX PyHKUUH. [IpaBuna Haxox1eHNs nepBOOOpPa3HbIX.

WNurerpain. I'eomeTpuuecknii CMBICII VHTErpaia. Brruncnenune
onpenenéHHoro uHTerpana o ¢popmysie Herorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKICHUS IUIOMAACH IUIOCKUX GUryp u
00BEMOB r€OMETPUYECKHX TEI.

[Tpumepsl pemenuit  auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICTIMPOBAaHUE peaJbHBIX TIPOLECCOB C TMOMOILIBI U depeHInaIbHbIX
YPaBHEHHUM.



[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJII'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOr0  0OIIecTBa,  NPEJICTaBIEHUE O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM,
IpoLEeayp TpakJaHCKOro oOmecTBa (BbIOOPBI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHM C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) N1aTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUUCKOMN TpaKAaHCKOW WJEHTUYHOCTH, YBAXKEHUS K
MPOIJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHUKH, EHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEeMaTUUYECKOW IIKOJIbI,
UCIIOJb30BaHUE OTUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHMUE JAYXOBHBIX IEHHOCTEH POCCHUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTH)KEHUW HAyKH U JIeATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO Oy AYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMUSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYAs JCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUS:

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0pOBBIO (37I0pOBOE IHTAHHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITHH U
OTJIbIXa, peryJisipHasl (pu3udeckas aKTUBHOCTH), (PM3UUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
pasnuyHbiM  cepaM  MPOPECCHOHAIBHOW  JCATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W peaan3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTP K  MaTeMaTH4YecKoMy  OOpa3oBaHUIO U
caM0OOpa30BaHUIO Ha TMPOTSHDKCHUM BCEW JKU3HU, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHX 3a/1a4 MaTEMaTUUYECKON HAIIPABICHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYphl, TOHUMAHUE BIIHSHUS
COIMATBHO-DPKOHOMHUYECKHX TPOIIECCOB Ha COCTOSTHHE MPHPOIHONW M COIMAIBHON
Cpelbl, 0OCO3HAHUE TIO0ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOOJieM, OpUEHTAIUS
HAa TPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JUIsl penieHus 3a7ad B 00JacTu
OKPY’KAIOIIEeH Cpe/bl, TUIAHUPOBAHWE IIOCTYMIKOB W OIEGHKH WX BO3MOXHBIX
MIOCTIEAICTBHIM JUTSI OKPY KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  TPAKTUKH, ITOHUMAaHUC
MaTEMaTUYeCKOH HayKh Kak cdepbl YeIOBEUYECCKOW JESITCIIBHOCTH, ATAloB €€
pPa3BUTUST W 3HAYMMOCTH JUIS Pa3BUTHUS IMBWIM3AIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKON KyJIbTypOW Kak CpEJCTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 M HCCIEIOBATEILCKYIO0 JCSITCIBHOCTD
WHIUBUTYyaJIGHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble jornueckue aeiicTBUs:

BBISIBIISAITh M XAapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTUYECKHX
O00OBEKTOB, TOHSATHH, OTHOIICHWNW MEXAYy TMOHATHIMHU, (POPMYyJIUPOBATH
oTpe/ielIeHUs] OHATHM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMS JJ11 0000IICHUS M CPaBHEHUS, KPUTEPUH NMPOBOIUMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTb U  NPeOOpPa3OBBIBATh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOJIOJCHUIX U YTBEPKIACHUSX, Mpeljiaratb KpUTEpUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMIL;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIOUECHHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKIACHUM
(OpsiMbIe U OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIINIO, IPUBOJIUTHh IPUMEPHI U
KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IbI;

BBIOWpATh CMoco0 pelieHus y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUsA, BbIOMpaTh Hauboliee MOAXOAAIMK € y4€TOM
CaMOCTOSITEJIbHO BBIICJIEHHBIX KPUTEPHUEB).



ba3oBrble uccienoBare/ibCKie A1eCTBUA:

WCIIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATCILCKHM WHCTPYMEHT TIO3HAHUS,
dbopMyupoBaTh  BOMPOCH,  (PUKCUPYIOIIME  MPOTHUBOpPEUYUE,  MpodIIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH TUIOTE3y, aApTyMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, MCCIICIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITENIbHO (hopMynupoBaTh 000OIIEHUS W BBIBOABI MO pe3yjIbTaTaM
MPOBENCHHOTO  HAOJFOJCHMS, HWCCJICAOBAaHMs, OICHUBAThH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpOIecca, a TakKe BbBIIBUTATh
MIPEMOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JeUIIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIsI pEIICHUS 3a]1a4u;

BEIOMpATh WH()OPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATh,
CHUCTEMATU3MPOBAaTh M HWHTEPIPETUPOBATH WH(POPMAIIMIO DPA3TMYHBIX BHUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUPOBaTh MHGOPMAIIMIO, TPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATh TpadUUuecKy;

OIICHUBATh HaJAEKHOCTD uH(OopMaIu 1o CaMOCTOSITEITBHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA

OO0menne:

BOCHPUHUMATh U (HOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
e iMU OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAXKATh CBOKO TOYKY 3pPEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, /1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH I10JIy4EHHBIN pe3yJIbTarT;

B X0/ie 00CYyXJIeHUS 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYXJ1aeMOU TEMBI,
npoOJemMbl, pelaeMol 3aJadd, BbBICKA3bIBaThb WJIEW, HAIIEJICHHbIE Ha TOHUCK
pELIEHHUsI, COIMOCTABJIATh CBOU CYXIEHUS C CYXKICHHUSIMU IPYTUX YYACTHUKOB
ayanora, oOHapyKMBaTh pa3jiMuMe U CXOJCTBO IMO3ULIMH, B KOPPEKTHOH (opme
(bopMyIIMpPOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIATh PE3YJIBTATHl PEUICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUIEHHS € Y4YETOM 3ajaad
NPE3eHTALUN U OCOOCHHOCTEN ayIUTOPHUU.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS



Camoopranusamnus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3a7a4d, BEIOMpATh CIOCOO pelIeHus C
y4€TOM HMMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

BJIAJE€Th HABBIKAMM  TO3HABATENbHOM  peieKCUH KaK  OCO3HAHMS
COBEPILAEMBIX JCHCTBUI M MBICIUTENBHBIX NPOLECCOB, UX PE3YJITATOB, BIAJETh
crnocob6aMM CaMOIIPOBEPKH, CaMOKOHTpPOJS Ipoliecca M pe3yJibTaTa pelieHus
MaTeMaTUYECKOM 3a4auH;

IpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUHU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBUSAM, OOBACHITH MPUYUHBI
JOCTH)KEHHSI WIIM HETOCTUKEHUSI PE3yIbTaTOB AESITEIbHOCTH, HAXOJIUTh OUIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBmecTHAsl 1eATEJIBHOCTD:

NOHUMAaTh M MCMOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAMBUAYAJIbHON
paboThl MpH peuieHud Y4YeOHBIX 3ajady, MPUHUMATh LEJb COBMECTHOM
NeSITeNIbHOCTH, TUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboOThl, pacnpeiensiTh
BUJIbI paboOT, JIOTOBAapWBATHCS, OOCYX IaTh TMPOIECC U PE3yJIbTaT pabdOThI,
00001aTh MHEHHUS HECKOIBKHX JTIOJCH;

y4acTBOBaTh B IPyNNOBBIX (opMax paboThl (00CykaeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IUTYpPMb» M UHBIE), BBIIOJHATH CBOIO YacTh paboOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMHU YJ€HAMH KOMAaH[bl, OLICHHBAaTh
KaueCcTBO CBOETr0 BKJaJa B OOLIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

HNPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenuss B 10 kjacce oOyd4aroumuiics TMOTYYUT CIETYIONTUE
MpeAMETHBIE PE3yJbTaThl MO OTJEJIbHBIM TeMaM paboueil MporpamMmbl yueOHOTO
Kypca «Anredpa U Havyajla MaTEMaTUYECKOr0 aHaIU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJITHO OIEpPUPOBATh TMOHATHUSMU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoAndecKas JaApoOb, TMPOILEHTHI, HPPALUOHAIBHOE YHCIO0, MHOXECTBA
palMOHANIBHBIX U ICUCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHHOIO YHUCIIA;

OPUMEHSATh JIpoOM ¥ TPOLEHTHI JUIsl PEIICHUs] TPUKIAJAHBIX 3a/1ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEAIbHOU KU3HH;

MPUMEHSITh PUOTNKEHHBIEC BEIYMCIICHUS, IPABUIa OKPYTIICHUS, IPUKUAKY U
OILIEHKY PEe3yJIbTaTa BBIYUCICHUM;



CBOOOJTHO ONEPUPOBATH TMOHITHEM: CTENEHb C IEJNbIM IOKa3aTeseM,
MCIOJIB30BaTh MOAXOAUIYI0 (DOpPMY 3aIlKCU IEUCTBUTENIbHBIX YUCEI IJIs pelICHUs
IPAKTUYECKUX 3a]a4 U NPEJACTABICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: ApUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIEHHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENEHb C PALlMOHAIBHBIM [TOKA3aTeNIEM;

CBOOOZHO OMNEpPUPOBaTh MOHATUSAMHU: JOrapupM UHcCIa, JECATUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATh MOHATHIMH: APKCUHYC, aPKKOCHHYC M apKTaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OMEpUPOBATh MOHATUSIMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIJIbHBIE YPABHEHUS U YPAaBHEHUS-CIIEICTBHSI, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJIbl pPEIICHHs palMOHAIbHBIX U JAPOOHO-
palMOHANBHBIX ypaBHEHUH, NPUMEHATH METOJ HWHTEPBAJIOB JUISl PEIICHUS
HEPaBEHCTB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: MHOTOUYIEH OT OJHOM MEPEMEHHOMH,
MHOTOYJIEH C LEeNbIMH KO3(p(UUIUEHTAMH, KOPHU MHOTOYIEHA, HPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTATKOM, TeopeMy be3y u teopemy Buera
JUISl pELICHUS 3aa4;

CcBOOOZHO OMNepupoBaTh MNOHATUSAMM: CHUCTEMa JIMHEWHBIX YypaBHEHHH,
MaTpula, ONPENEIUTENh MaTpulpl 2 X 2 M €ro TeOMETPUYECKHUH CMBICH,
UCIIOJIb30BaTh CBOMCTBA ompenenurtens 2 X 2 Jyuisi BBIYMCICHUS €ro 3HauyeHus,
OPUMEHATh ONPENCIUTENIM ISl PELIEHUsT CUCTEMbl JIMHEWHBIX YpPaBHEHUM,
MOJIEJINPOBATh PEAJBHBIE CUTYallUN C TIOMOLIBIO CHUCTEMBI JIMHEWHBIX YPaBHEHUM,
UCCJIEIOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MATpPULl W OIpPENEIIHUTEIEH,
MHTEPHPETUPOBATH NOJIYUCHHBIN PE3YNIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMH [UIsi TNpeoOpa3oBaHUs
BBIPAKCHU;

BBIMOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIIEHH C
PalMOHAIBHBIM IT0KA3aTENIEM;

UCIIOJIb30BaTh CBOICTBa norapu(pmMoB IE npeoOpa3zoBaHUs
Jorapu(pMUUECKUX BBIPAXKECHUM;

CcBOOOZIHO ONEpUpOBaTh MOHATHUAMU: HppalOHaNbHbIE, MOKa3aTelbHbIE U
Jorapu(pMUYECKHE YPaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOUIBI0 PABHOCUIIBHBIX
IIEPEXO0/IOB WIIA OCYIIECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHbBIE TPUTOHOMETpUYECKUE (HOPMYJIBI JUIsl MPeoOpa30OBaHUs
TPUTOHOMETPHUUYECKUX BBIPAXKECHHI;

CBOOOZHO OIEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble (GOpMyJbl  JUIsl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUMH;

MOJICNIMPOBaTh peajbHbIE CUTyallMd Ha $3bIKe anreOpbl, COCTABISTH
BBIDAKECHHSI, YPAaBHEHMs, HEPABEHCTBA IO YCIOBHIO 3a/Jadd, HCCIEA0BATh
NOCTPOEHHBIE MOJIENIN C UCTIOJIb30BAHKUEM alllapara aiareopsbl.

DyHKIUMN U rPaPUKHU:

CBOOOJIHO OMEpPUPOBATh MOHATUSAMU: (PYHKIUS, CIOCOOBI 3a/laHus (PYHKIHUH,
B3aMMHO OOpaTHble (QYHKIMH, KOMMO3UIus GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE MTpeoOpa3zoBanus rpaukoB PyHKITUI;

CBOOOJITHO OIEpPUPOBaTh MOHATHSAMHU: O0JACTH OMPENETIEHUS U MHOXKECTBO
3HaYEHUU QYHKIUH, HYJIU QYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATH MOHATUSIMU: YETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckue QyHKUUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MaKCUMyMBbI U
MUHUMYMbI (DYHKIMM, HAuWOOJbLIEE W HaUMEHblLIee 3HaueHWe (QYHKIMH Ha
IPOMEKYTKE;

CBOOOZHO ONEpPUPOBATH MOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
LENbIM TOKa3areneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Od CTENeHM Kak (yHKIHMH OOpaTHOM CTENEeHH C
HaTypaJbHbIM MOKa3aTeIeM;

ONEepUpPOBaTh MOHATUAMM: JIMHEHHAs, KBaJpaTW4yHas U JPOOHO-TMHEHHAs
(YHKIMH, BHIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOCHHUE UX IPaPUKOB;

CBOOOJTHO OINEPUPOBATH MOHATUSAMHM: IOKa3aTeldbHAas M Jorapudmuueckas
(GyHKUHMH, WX CBOMCTBA U TpaUKH, HMCMOJIb30BATh MX IpAQUKUA IS PEIICHHS
YPaBHEHU;

CcBOOOZHO ONepupoBaTh MNOHATUAMU: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
onpeieleHue TPUTOHOMETPUUYECKUX (PYHKIMNA YUCIOBOIO apIyMEHTa;

UCIOJIb30BaTh rpaduku (QYHKIMA JUIsI  UCCIENOBAHMS IPOILIECCOB U
3aBUCHUMOCTEH MpH PELICHUH 3aJa4 U3 IpPYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpaXaTh (HOPMyJIaMH 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Havaysia MaTeMaTH4eCcKOro aHajm3a:

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: apH(pMeTHUYecKas U TreoMeTphuecKas
nporpeccusi, 0eCKOHEUHO yOBIBarOIasi reoMeTpUIecKasi Mporpeccus, JUHEHHBINA U
HKCIOHEHLIMAJIBbHBIA POCT, (GOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEJICTABICHHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PELICHUs peajbHBbIX 3aJad MPHUKIATHOTO
XapakTepa;



CBOOOJTHO ONEPUPOBATh MOHATUSIMU: MOCIEA0BATENBHOCTh, CIOCOOBI 33aHus
MIOCJEA0BATENBHOCTEM, MOHOTOHHBIE W OrPaHUYEHHBIE IOCIEI0BATEIBHOCTH,
IIOHMMaTh OCHOBBI 3apOXJACHUS MAaTEMaTHYeCKOro aHajlnM3a Kak aHalIus3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OINEpUPOBaTh MOHATHSMHU: HENpepbIBHbIE (QYHKUUHU, TOYKH
paspsbiBa rpaduka GyHKINH, ACUMIITOTHI rpapuka PyHKIUY;

CcBOOOZHO OINEpUpOBaTh MOHATHEM: (YHKLUS, HENpepblBHAs Ha OTPE3KeE,
IPUMEHATH CBOMCTBA HETIPEPHIBHBIX (QYHKIUH JIJIs peLIeHUs 3a/1a4;

CBOOOJTHO OINEpUpOBaTh MOHATHSAMU: TIepBas U BTOpas MPOU3BOJHBIE
(GbyHKUIMH, KacaTelbHas K TpaduKky QyHKIUY;

BBIYUCIIATH ITPOU3BOJIHBIE CYMMBI, IIPOU3BEICHHUs], YACTHOIO U KOMIIO3ULIUU
NBYX (QYyHKIUH, 3HATh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3MYECKUN CMBICI MPOU3BOJHON ISt
peleHns 3a1ay.

MHokecTBa U JIOTHKA:

CBOOOZHO  ONEpUPOBaTH  TMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Haj
MHOXECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIisl ONIUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUH, NP PELICHUHU 33]1a4 U3 JIPYTUX yUYeOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpeEesieHue, TeopeMa, ypaBHEHUE-
CJIeICTBHE, CBOMCTBO MAaTEMATHYECKOTO 00BEKTA, JOKA3aTE€IbCTBO, PABHOCUIIbHBIE
YPaBHEHHMS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOydYaronIuiicsi MOJYYUT CIETYIOIINE
npeIMEeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anredpa U Havyajla MaTEMaTUYECKOr0 aHaIU3a»:

Yuciaa 1 BBIYUCTICHUSA:

CBOOOZHO oONEpUpOoBaTh TMOHATHUSAMU: HATYpaJbHOE M IEJI0€ YHCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJIBIX YUCEN, MCIOJIb30BaTh NPU3HAKU JECIMMOCTH
uensix yucen, HOJl n HOK HaTypanbHBIX 4Mcen [uisl peleHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh MOHSATHEM OCTaTka [0 MOJIYJIO, 3alUChIBAThH
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJITHO OMNEPUPOBATh MOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMIUJIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B anredpandyecko u
TPUTOHOMETPHUUYECKOIN (hopMe, BBIMTOJIHATH apu(pMETHUYECKUE ONepaly ¢ HUMHU U
n300pakaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPpPAIMOHANIbHBIC, TOKa3aTeIbHbIE M
jJorapu@mMuyeckue HEPaBEHCTBA, HAXOJAUTh UX PEHICHUS C  MOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYIIECTBISITh OTOOpP KOpPHEH TIpU PEIICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OMEpPUPOBATh TOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
OPUMEHATh  HEoOXoaumble  (HOpPMYINBI  JJii  PEIICHWs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: CUCTEMAa M COBOKYITHOCTh YPaBHEHUM U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI M CUCTEMBI-CIEJACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEUW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, [TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHEHUIN 1 HEPABEHCTB;

peuiarb palroHaIbHbIE, VMppalloOHaIbHBIE, MOKa3aTelbHbIE,
jJorapu@mMuyeckue W  TPUTOHOMETPUYECKHE YpPaBHEHUST U  HEPABEHCTBA,
CoAEepKaIUEe MOAYJIA U TapaMETPBHI;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHUs] YPaBHEHUN U HEPABEHCTB, a
TAKXKe 3a71a4 C MapamMeTpaMu;

MOJICTUPOBAaTh pEaIbHBIE CHUTYallMM Ha S3bIKE aJreOpbl, COCTABIATH
BBIPQKCHUSI, YPAaBHCHMS, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 33/a4H,
UCCJIEIOBaTh TOCTPOCHHBIE MOJIEIM C MHCIOJIb30BAHUEM afapara aireopsl,
MHTEPHPETUPOBATH MOJTYUYEHHBIN PE3YJIbTAT.

DyHKIUN U rPaPUKHU:

CTpOUTh TpaduKu KOMIO3UIMU (GYHKIUNA C TOMOIIBIO DJIEMEHTAPHOTO
WCCJIEIOBAHUS U CBOWCTB KOMIIO3UIUU JABYX (DYHKIIHIA;

CTPOUTh T'E€OMETpUYECKHEe 00pa3bl ypaBHEHUW UM  HEPABEHCTB Ha
KOOPJMHATHOM THIOCKOCTH;

CBOOOJTHO  OMEpUPOBaTh TMOHATUSMU: TpadUKH TPUTOHOMETPUUECKUX
dynKmi;

NPUMEHSITh (YHKIUU JJIS MOJICJIUPOBAHUS W UCCIEJOBAHUSI PEabHBIX
ITPOLIECCOB.

HayvaJjia maTeMaTH4€CKOr0 aHAJIU3A:

WCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlICe U HAUMEHbIIIEe 3HAaUCHUS (DYHKIIMU HEMPEPHIBHON Ha
OTPE3KE;

WCIIOJIB30BAaTh IIPOM3BOJAHYIO [UIS HAXOXICHUS HAWIy4yllero pEeLICHUs B
MPUKIAOHBIX, B TOM 4YHCIE€ COLHAIBHO-DKOHOMUYECKUX, 3ajadax, It
OMpeNeNeHUs] CKOPOCTH M YCKOPEHHUsS IMpoliecca, 3aJaHHOro (QOopMyJod WU
rpagukom;



CBOOOJTHO ONEPUPOBATH MOHATHUSAMHU: TIEPBOOOpa3Has, OMNpeAeSIEHHBIN
UHTETpaJl, HAXOAWUTh NEPBOOOpa3HbIE SJIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH
uHTerpai no gpopmyne Hetotona-Jleitonuna;

HaXOAMTH IJIOLIAAN IIIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBIO UHTETpaa;

UMETh TPEJCTABICHHE O MaTEeMAaTUYECKOM MOJICIMPOBAHUHM Ha TMPUMEPE
cocTaBieHus TuQdepeHIuaNbHBIX YPABHEHHI;

pelarh MPUKIaJAHbIE 33Ja4M, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKOTO U
($u3nYeCKOro xapakTepa, CpeJICTBAMU MaTeMaTHYECKOT0 aHaJIn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumeHoBaHuUe pa3/iesioB U TEM
MPOrpamMmbl

KoauuyecTBo yacoB

Bcero

KonTpoabnbie
padoThI

duaekTpoHHbIe (LM (pPOBHIE)
o0pa3oBaTejbHbIE pecypcChl

MHOK€eCTBO AEHCTBUTEIbHBIX YHCEL.
MHorounensl. PanoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI JIMHEMHBIX
YpaBHEHUI

Oynkuuu u rpapuku. CreneHHas QyHKIHS ¢
LEJIBIM [TOKa3aTeaeM

15

ApudmeTniecKkuii KOpeHb N-0i CTEICHH.
HppatnmonansHble ypaBHEHUS

11

[TokazarenpHas Qpynkuus. [lokazarenbHbie
ypaBHEHHUS

13

Jlorapudmudeckas GyHKIHS.
Jlorapudmuueckue ypaBHEHHUSI

21

TpuUroHomMeTprU4ECKUe BBIPAKEHUS U
ypaBHEHUs

45

[TocnenoBaTeabHOCTH U IPOrPECCUU

HenpepriBabie dynkiun. [IpousBonnas

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AT
3HAaHUHI

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

136




11 KUIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U TeM (undposbie)
n/n NMPOrpamMmbl Bcero Konrpoaniibt TpaxTiiecikue o0pa3oBaTe/bHbIE
e padoThbl padoThbI
pecypcsl
1 HccnenoBanue GyHKIHMA ¢ TTOMOIIBIO 2 1
MIPOU3BOAHOM
2 [TepBooOpa3Hnas u uHTETpaI 12 1
3 I'paduku TpuroHOMeTprUYECKUX (HyHKITHIA. 14 |
Tpuronomerpuueckue HepaBeHCTBA
4 HppaunoHanbHble, NOKa3aTeabHbIE U 24 1
JorapuMuyecKre HepaBeHCTBA
KommiekcHbie yucna 10 1
6 Harypanbnsbie u nenbie unciia 10 1
Cuctembl palmoHaIbHBIX, HPPAMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX 12 1
YpaBHEHU I
8 3aja4yu ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTU3alus 16 )
3HaHUUI
OBUIEE KOJIMYECTBO YACOB 110 I[TPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

JlaTa
U3yUYeHust

JIEKTPOHHbIE
nudposbie
o0pa3oBaTe/bHbIE

pecypchl

MHOXecTBO, onepauuu HajJ MHOKECTBaMHU U
ux cBoiictBa. [lnarpammsl Ditnepa-Benna

PaIII/IOHaJIBHI)IG qucilia. O6I)IKHOB€HHI)I€ n
ACCATUYHBIC Z[pOGI/I, IMPOLICHTHI, OEeCKOHEUYHEIE
MIEPHOINYSCKHE POOH

[Ipumenenue qpobeii 1 IPOLEHTOB IS
peueHus NpUKIaaHbIX 3a1a4

HencTBuTenbHble yncia. PalioHaibHbIe U
HWppalUOHAIBHBIEC YHCIIA

Moaynb AEHCTBUTENBHOTO YKCIIA U €T0
CBOMCTBA

OCHOBHBIE METOIbI PEIICHUS IIeNIbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUH U
HEPABEHCTB

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOIrO4JIEHa Ha MHOTOUJIEH C
octatkoM. Teopema bezy

MHoOro4seHb! ¢ HelbMu KO3 puimreHTamu.
Teopema Buera

Pemenne cucreM TMHENHBIX ypaBHEHUN




MaTtpuiia CUCTEMBbI JIMHEHHBIX YPaBHECHUH.
Ornpenenurens MaTPUILBI 2X2, €ro

10 r€OMETPUYECKHI CMBICII U CBOMCTBA;
BBIYMCJICHUE €0 3HAUCHUS
Onpenenurenb MaTPUIBI 2X2, €r0

11 reOMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYHCJICHUE €0 3HAUCHUS

12 beckoneuHo yObIBaroIas reoMeTpuiecKas
nporpeccus

13 Cymma 6eCKOHEYHO yOBIBAIOIICH
reOMETPUUYECKON IPOrpeccuut

14 KonTponbhas padora Ne 1 o reme "
PanmonansHbie ypaBHEHHs 1 HEpaBeHCTBA"

15 ApudMeTniecKkii KOpeHb HATYPAITLHOM
CTEICHH

16 ApudmMeTrnuecKkuii KOpeHb HATYPaTbHOU
CTEIICHU

17 ApudmeTrnueckuii KOpeHb HATYPaTbHOM
CTEIICHU

13 Apudmernieckuii KOpeHb HaTypaIbHON
CTEICHH

19 CreneHsb ¢ palMOHaJIbHBIM [TOKa3aTEIEM

20 CreneHb ¢ pallMOHAIBLHBIM TTOKa3aTeeM

)1 CreneHb ¢ pallMOHAIBHBIM U
JIEHCTBUTEIILHBIM ITOKa3aTeaeM

2 CreneHb ¢ pallMOHAIBHBIM U

JIEUCTBUTENILHBIM TTOKa3aTeIeM




CreneHs ¢ palrOHAJIbHBIM U

23 JEHCTBUTENBbHBIM IT0Ka3aTeIeM !
24 CreneHHas QyHKIIHS, €€ CBOWCTBA U IPpaduK 1
25 CreneHHas GyHKIIHS, €€ CBOWCTBA U IPpaduK 1
26 CrenenHas QpyHKIMs, €€ CBOICTBa U Irpaduk 1
27 B3anmHuo obpartHbie HyHKIMN 1
28 CrnoxHas GyHKIUS 1
KontposbHas padota Ne 2 o teme :
29 "Crenennas ¢pyHkmus. E€ cBoiicTBa 1
rpaduk"
30 PaBHOCUIIBHBIE YpaBHEHUS 1
31 PaBHOCWIIBHBIE ypaBHEHUS 1
32 PaBHOCUIIbHBIE HEpABEHCTBA 1
33 PaBHOCHIIbHBIE HEpABEHCTBA 1
WppauunonansHbie ypaBHeHUs. OCHOBHbBIE
34 METO/1bl pEelIeHUs HPPALMOHATIBHBIX 1
YpaBHEHUI
WppaunonansHbie ypaBHeHUs. OCHOBHbBIE
35 METO/1bl pEelIeHUs HPPALlMOHATIBHBIX 1
YpaBHEHUI
WppauunonanbHble ypaBHeHUs. OCHOBHbBIE
36 METO/1bl pEelICHUs HPPaLMOHATIBHBIX 1
YpaBHEHUI.
37 HppannonaibHbie HEPaBEHCTBA 1
38 HppanunonaibHbie HEPaBEHCTBA 1
39 UppanmonanbHbie HEpaBEHCTBA 1




Kontponbnas padota Ne 3 "CsoiicTBa u

40 rpaduK KOpHS N-0¥ CTENEHHU. 1
WppanmonanbHble ypaBHeHHS"

A1 [TokazarenbHas QpyHKIHMs, €€ CBOMCTBA U |
rpaduk

4 [TokasarenbHas QyHKIIMS, €€ CBOMCTBA U |
rpaduk

13 ITokasarenbHble ypaBHEeHUs. OCHOBHbIE |
METO/Ibl pEeLICHHUs [T0KA3aTEIbHbIX YPABHEHUM

44 [TokazarenbHble ypaBHEeHUsI. OCHOBHbIE |
METO/Ibl pELICHHUs [T0KA3aTEIbHbIX YPABHEHUM

45 [TokazarenbHble ypaBHeHUs1. OCHOBHBIE |
METO/Ibl pelICHHUs [T0KA3aTEIbHbIX YPABHEHUM

46 [TokazaTenbHble HEpABEHCTBA 1

47 [TokazaTenbHble HEpABEHCTBA 1

48 [TokazaTenbHbBIE HEpABEHCTBA 1

49 CucreMbl TOKa3aTeIbHBIX YPAaBHEHUM 1

50 CucreMbl ITOKa3aTeJIbHBIX HEPABEHCTB 1

51 [TokazaTenbHas QyHKIHS 1

52 ITokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1

53 KonTponbhas padora Ne 4 "[lokazaTenbHas |
¢ynkus. [TokasarensHbie ypaBHEHUS "

54 Jlorapudmsl 1

55 Jlorapudmsl 1

56 Jlorapudmsl 1

57 CsoiicTBa orapupmMoB 1




58 CaoiicTBa JiorapumMoB 1
59 JlecaTuunbie ToraprudMbI 1
60 HarypanbHble siorapugmsl 1
61 IIpeo6pa3oBanue BbIpaKeHU, COEepIKALUX |
Jorapu@msl
62 Jlorapudmuueckast pyHKIus, €€ CBOWCTBA U 1
rpadux
63 Jlorapudmuueckas Gpynkuus, e€ cBOWcTBa U |
rpaduk
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
64 METO/IbI PEIICHUS JIOTapUPMUUECKUX 1
ypaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE
65 METO/1bl pelIeHUs Jorapu(PMUUECKUX 1
ypaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE
66 METO/1bl pelIeHUs Jorapu(PMUUECKUX 1
YpaBHEHUI
67 Jlorapudmuueckue ypaBHeHUS 1
68 Jlorapudmudeckue HepaBEeHCTBA 1
69 Jlorapudmudeckue HepaBEeHCTBA 1
70 Jlorapudmuueckue HepaBeHCTBA 1
71 Jlorapudpmuueckast GyHKIUS 1
7 PaBHOCUIIBHBIE TIEPEXOIbI B PEILICHUU |
Jorapu()MHUYECKUX ypaBHEHUN
7 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUU |

Jorapu()MUUECKUX ypaBHEHUN




Kontponbnas padora Ne 5

74 "Jlorapudmuueckas QyHKIHUS. 1
Jlorapudmuueckue ypaBHeHus"
75 Panuannas mepa yria. 1
76 [ToBOpPOT TOUKM BOKPYT Hauaja KOOPAUHAT 1
77 IToBOPOT TOUKM BOKPYT Hayana KOOpAUHAT 1
73 Omnpenenenue cuHyca, KOCUHyca U TaHIeHca 1
yriaa
79 3HaKM CHHYCa, KOCUHYCa U TAHT€HCa 1
20 3aBUCUMOCTb MEX]Iy CHHYCOM, KOCHHYCOM H |
TaHT'€HCOM OJIHOTO U TOTO K€ yria
21 3aBUCUMOCTb MEXJly CHHYCOM, KOCUHYCOM 1 1
TAHI'€HCOM OJIHOT'O U TOTO K€ yria
82 TpuronomeTpuuecKkue TOKIAECTBA 1
83 TpuroHoMeTpu4ecKre TOXKIECTBA 1
84 TpuroHoMeTpu4ecKre TOXKIECTBA 1
85 CuHyc, KOCUHYC ¥ TaHT€HC YTJIOB 0O ¥ -0 1
86 DopMyIIBI CIOKEHUS 1
87 DopmyJibl CI0KEHUS 1
88 DopmyJIbl CI0KEHUS 1
89 CuHyc, KOCHHYC ¥ TaHT€HC JIBOWHOTO yria 1
90 CuHyc, KOCHHYC ¥ TaHT€HC IBOWHOTO yria 1
91 Cunyc, KOCHHYC U TAHT€HC IBOMHOTO yTIJia 1
92 dopmyJibl IPUBEACHUS 1
93 ®opMyJibl IPUBEACHUS 1
94 @opMyIIbl IPUBEACHUS 1




95 CyMmMma 1 pa3HOCTh CHHYCOB 1
96 Cymma 1 pa3HOCTh KOCHHYCOB 1
97 CuHyC, KOCUHYC U TAaHT'€HC IIOJIOBUHHOTO 1
yria
98 CyMMa ¥ pa3HOCTb CHHYCOB U KOCUHYCOB 1
Kontponbnas padota Ne 6
99 "TpUroHOMETPUUYECKUE BbIPAKEHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUS"
100 VYpaBHeHuUe cos X = o 1
101 VYpaBHeHuUe cos X = o 1
102 VYpaBHeHue cos X = a 1
103 VYpaBHeHue cos X = a 1
104 YpaBHeHHeE sin X = o 1
105 YpaBHeHHeE sin X = o 1
106 YpaBHEHHE Sin X = 0 1
107 VYpaBHeHue tgx =a 1
108 YpaBHeHue tgx =o 1
109 YpaBHeHue tgx =o 1
110 Bcepoccuiickas mpoBepouHas pabota 1
111 Pemenne TpuroHOMETpUYECKUX YPaBHEHHUM 1
112 Penienue TpuroHOMETpUYECKUX YpaBHEHUM 1
113 Penienue TpuroHOMETpUYECKUX YpaBHEHUN 1
114 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN 1
115 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN 1
116 [TpuMeps! pelieHust TPOCTEUIINX |

TPUTOHOMETPHUYCCKUX HCPABCHCTB




117 TpuroHomeTpudeckue ypaBHEHUS 1

118 TpuroHomeTpudeckre ypaBHEHUS 1
KonTponbhas padora Ne 7 o teme

119 "Tpuronomerpruyeckue ypaBHEHUS U 1
HepaBeHCTBA"
HenpepbiBHbIE QYyHKIIMU U X CBOWCTBA

120 Touka pa3pbeiBa. ACUMITOTHI rpadUKOB 1
byHKIUH

121 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA |
OTpe3Ke

122 MeTo 1 MHTEpPBAJIOB ISl PEIICHUS |
HEPAaBEHCTB

123 [IpumeHeHne CBONCTB HEMPEPHIBHBIX |
GbyHKIUH 1715 petieHus 3aa1a4y

124 [TepBast u BTOpas mpou3BOAHBIC (DYHKITUH 1
Omnpenenenue, reOMETPUIECKUI CMBICIT

125 npou3BoiHOM OnipenencHue, GU3NIecKuii 1
CMBICJT TPOU3BOIHOM

126 VYpaBHeHHE KacaTeabHON K rpaduKy 1
byHKIIUH

127 [Tpou3BoHBIC 35IeMEHTAPHBIX (DYHKITHI 1

128 Kontponbnas padora Ne 8 "[IpousBoanas” 1

129 [ToBTOpEeHuUE: «/leliCTBUTENBHBIE YU CIIa» 1

130 IToBTOpenue: «CrenenHas QyHKIUN 1

131 [ToBTopenue: «Iloka3arenbHas QyHKITH) 1

132 [ToBTOpenue: «Jlorapudmuaeckas GyHKIus 1

133 IToBTOpenue: « TpuronomeTpuyeckue 1




hopmyITbDy

134 [ToBTOpenue: « TpUroHOMETpUYCCKUE 1
ypaBHEHHUSD»

135 HOBTOPGHI/I@, 000011IeHIE,CHCTEMATH3 AL Hs 1
3HAHUU

136 HOBTOPGHI/IG, 0000111eHHe, cUCTEMAaTH3aI 1S |
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KUIACC

Ne
n/n

Tema ypoka

KoauuecTBo 4acoB

KourpoJuabubie
Bcero P
padoThI

IIpakTHyeckne
padoThbI

JlaTa
H3YYeHH
b

DJIEeKTPOHHbIE
nudposeie
o0pa3oBaTejibHbIE

pecypchbl

[IpumeHeHne mporu3BOTHON K
UCCIeI0BaHMI0 QYHKIUI Ha
MOHOTOHHOCTH M 3KCTPEMYMBbI

[IprMeHnenne npon3BoIHON K
UCCJIEIOBAaHUIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHnenne npon3BOIHON K
UCCJIEIOBaHUIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHenne npon3BOIHON K
UCCJIEIOBaHUIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[TpumeHeHne mporu3BOIHON K
UCCIIeIOBaHMIO GYHKIMI Ha
MOHOTOHHOCTH M 3KCTPEMYMBI

[IpumeHeHne Mporu3BOTHON K
UCCIeI0BaHMIO QYHKIUI Ha
MOHOTOHHOCTH M 3KCTPEMYMBI

Haxoxnaenue HauOOJIBIIEr0 U

HAaMMCHBIICTO 3HAYCHUA HerepBIBHOﬁ

GyHKIIUN Ha OTpe3Ke

Haxoxnenue HaubonpLero u




HaMMEHBIIEr0 3HaYE€HUs HEITPEPBhIBHOM
(GYHKIIMN Ha OTpe3Ke

Haxoxnenue HaubonbIero u
HAUMEHBIIIETO 3HAYEHUS HEMPEPHIBHOMN
GyHKIIUN Ha OTpe3Ke

10

Haxoxnenue HaubonbIero u
HAUMEHBIIIETO 3HAYEHUS HEMPEPHIBHON
GYyHKIIUN Ha OTpe3Ke

11

Haxoxnenue HaubonpIero u
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GYHKIIUU Ha OTpEe3Ke

12

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GYHKIIMU Ha OTpe3Ke

13

[IprMeHenne npon3BOHOM s
HAXO0XK/IC€HNS HAaWJIy4Ilero peleHus B
IPUKIIAHBIX 3a7ja4ax

14

[IpumMeHeHne MPON3BOTHOM JIJIst
HAaXOJK/ICHUS HAWJTYYIIIEero PEIICHUS B
MPUKIIAIHBIX 33/1a4ax

15

[TpuMeHeHHe IPOU3BOTHON JIJIst
OTIPEICIICHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJIaHHOTO (OPMYIIOHN HITH
rpagukoM

16

[TpuMeHeHre IPOU3BOTHOMN JIJIst
OTIPEICIICHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJIaHHOTO (OPMYIION HITH
rpagukoM




17 Kommo3zwurus ¢hyHKImin

18 Kommo3zwurus ¢hyHKImii

19 Komnosunust ¢pyHkumit

20 I'eomerpuueckue oOpa3bl ypaBHEHUM Ha
KOOPAMHATHOW IIOCKOCTH

71 ['eomerpuueckue oOpa3bl ypaBHEHHUM Ha
KOOPAMHATHOW IIOCKOCTH

” KoHnTtponbHas padora: "UccnenoBanue
(GYHKIHHA ¢ TTOMOIIIBIO TTPOU3BOHON"

7 [TepBooOpa3Has, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 [TepBOOOpa3HbBIE dNIEMEHTAPHBIX QYHKITUH.
[IpaBuiia HaxoxIeHUS TEPBOOOPA3HBIX

)5 [TepBOOOpa3HbIE dNIEMEHTAPHBIX (QYHKITUH.
[IpaBuiia HaxoxIeHUS TEPBOOOPA3HBIX

26 Nurerpan. ['eomeTpudeckuii CMbICIT
UHTETpaJa

7 Brruncnenue onpenenéHHOro uHTerpana
o ¢popmyie Herotona-JIeiiOuuia

)3 Brruncnenue onpenenéHHOro uHTerpana
o ¢popmyse Herorona-JIeiiOnuia

79 [Ipumenenne uaTerpana s HaXOXKIACHUS
ioniaied IIOCKuxX QPUryp

30 [Ipumenenne uHTerpaNa s HaXOXKIACHUS
00BEMOB reOMETPUUECKHUX TEI

31 [Tpumeps! pemienuii AuddepeHnnaIbHbIX

YpaBHEHUH




[Tpumeps! pemienuii AuddepeHnnaIbHbIX

32 .
ypaBHEHUU
Matemaruueckoe MOJEIMPOBaHNE

33 peabHBIX MPOIIECCOB C MOMOIIBIO
nudepeHIAIBHBIX YPaBHCHUH

14 KoHntponbhas padota: "[lepBooOpas3Has u
uHrerpan"

35 TpuronomeTpudeckue QyHKIHH, UX
CBOICTBa U rpaduKu

36 TpuronomeTpudeckue QyHKIHH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpudeckue GyHKIIH, UX
CBOICTBa U rpadUKu

18 Tpuronomerpudeckue GyHKIHH, UX
CBOIiCcTBa U rpaduku

39 Tpuronomerpudeckue GyHKIHH, UX
CBOIiCTBa U rpaduku
OT160p KOpHEN TPUTOHOMETPUUECKUX

40 YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPAaBHEHUI C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUSCKHUX

YpaBHEHUI C TOMOIIIBIO




TPUTOHOMETPHUYECKON OKPYKHOCTH

Pemenue TPUTOHOMETPUICCKUX

44
HEPABEHCTB

45 Pemennie TpUroHOMeTpHUECKUX
HEPABEHCTB

46 Pemenne TpuroHoMeTprYeCKIX
HEPaBEHCTB

47 Pemenue TpuroHoMeTprYeCKIX
HEPaBEHCTB
Kontponbhas padora: "I'paduku

48 TPUTOHOMETPUIECCKUX (yHKITHA.
TpuronomeTrpuyeckre HepaBeHcTBA"

49 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IbI PEILICHUS
Jgorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OcHOBHbBIE METO/IbI PEILICHUS




Jorapu(pMUUECKUX HEPABEHCTB

OCHOBHBIE MCTO/AbI PCIHICHUA

> UPPAMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
UPPAOHAIILHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHAILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PEIICHUS
UppaMOHATILHBIX HEPABEHCTB
61 I'pauueckue MeToabI penieHus
UPPAOHATIBHBIX YPaBHEHHI
& I'pauueckue MeToabI penieHus
UPPAUOHATIBHBIX YPaBHEHHUI
63 I'padmueckue MeTOIBI peICHHS
NIOKa3aTeNbHBIX YPaBHECHUN
64 I'padmueckue MeToIbI peeHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padmueckue MeToIbI pemeHHS
JOTapuPMHUECKUX ypaBHECHUN
66 I'padmueckue MeToabI penieHus
Jorapu(pMUUECKIX HEPABEHCTB
&7 I'pauueckue MeToabI penieHus
Jorapu(pMUUECKIX HEPABEHCTB
I'padmueckue MeTOIbI peIeHHS
68 NOKa3aTeIbHBIX U JIOTApU(PMUIECKUX
YpaBHEHUH
69 I'padmueckue MeTO Bl pemieHus




MOKa3aTeNbHbBIX U JOTapu(PMUUECKUX
YpaBHEHUI

70

['padmyeckue MeToAbI perIeHUs
MOKAa3aTeNbHbBIX U JOTapu(MUUECKUX
HEPABEHCTB

71

['padmyeckue MeToAbl perieHus
MOKa3aTeNbHBIX U JOTapu(MUUECKUX
HEPAaBEHCTB

72

KontponsHas pabdota: "MppanuoHanbHeie,
MOKa3aTeNlbHbIE U JIOrapu(PMUUECKHE
HepaBeHCTBA"

73

KommuiekcHeie uncna. Anredpandeckas u
TPUTrOHOMETpHUecKas (HOpMbI 3aITUCU
KOMILICKCHOTO YHCIIa

74

KommutekcHeie uncia. Anredpandeckas u
TPUTrOHOMETpHUecKas (HOpMbI 3aITUCU
KOMIUICKCHOTO YHCIIa

75

ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHCIIaMU

76

ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHCIIaMU

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IIJIOCKOCTH

78

N3o0paxeHue KOMITJIEKCHBIX YHACET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oit crenenu
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. KopHu n-oii ctenenu




N3 KOMIIJICKCHOT'O YHCJia

HpI/IMCHCHI/IC KOMIIJICKCHBIX YHCCJI 1A

81 pelieHus GU3NUECKUX U FeOMETPHUECKHUX
3a/1a4y

%) KoHnTtponbHas padora: "KomruiekcHbie
gyucia"

83 HarypanbHble u 1ensle yncia

84 Harypanbnsle u niensle uncia

85 [TpumeHeHre MpU3HAKOB JIETUMOCTH
LEJBIX YUCell

26 [TpumeHeHre MpU3HAKOB JIETUMOCTH
LEJBIX YUCell

87 [IpumeHeHue Npu3HaKoB AEIUMOCTH
nensix yucen: HOJl u HOK

28 [IpumeHeHue Npu3HaKoOB AEIUMOCTH
nensix yucen: HOJl u HOK

29 [IpumeHenue Npu3HaKoB AEIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [TpumeHeHre NpU3HAKOB JIETUMOCTH
HEJBIX YUCEII: OCTATKH 110 MOJYJTIO
[TpumeHneHre NpU3HAKOB JIETUMOCTH

91 LEJBIX YUCEeIl: anroput™ EBkmuaa s
pellIeHus 3a/1a4 B LIETIbIX Ynciaax

9 Kontponbnas padota: "Teopus memnbx
yucen"

93 CucreMa u COBOKYITHOCTb ypaBHEHUH.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

CucreMa u COBOKYITHOCTh YpaBHEHUH.
94 PaBHOCWMIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE MCTO/JbI PCHICHUA CUCTCM U

95
COBOKYITHOCTCH pallMOHAJIbHBIX YPAaBHCHUU

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
96 COBOKYITHOCTEW HPpaLlMOHATIBHBIX
ypaBHEHU I

OcHOBHEBIE MCTOJbI pCICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUI

OcHOBHEBIE MCTOJbI pCIICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(MUIECKUX
YpaBHEHUH

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH JIoTapu(pMHUIECKUX
YpaBHEHUH

[IpuMeHeHne CUCTEM K PElICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3

101 pa3IMYHBIX 00J1acTel HAYKU U PeaIbHOU
YKU3HU, UHTEPIIPETaLUs MOTyUYeHHBIX
pe3yNbTaToB

102 [IprMeHeHne cUCTEM K PELIEHUIO

MAaTCMAaTUYCCKUX 3aJa4 M 3aJia4 U3




pa3IMyYHbIX 00JacTel HAyKu U peabHON
YKU3HHU, MHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3ybTaToB

HpI/IMeHeHI/IC HCPABCHCTB K PCHICHHIO
MAaTEMATHYCCKHUX 3aJa4 U 3a1a4 U3

103 pasIMYHBIX 00J1acTel HAYKW U PeaIbHOU
YKW3HU, UHTEPIIPETALUs TOJTyYEeHHBIX
pe3yIbTaTOB
KoHTtponbHas padora: "Cuctemsl

104 palMOHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeNbHbBIX U JOTapu(MUUECKUX
ypaBHEHUI"

105 PannoHaneHble ypaBHEHHS ¢ MTapaMeTpaMu

106 PanmonanbHble HEpABEHCTBA C
napameTpamu

107 PanyoHanbHbIE CUCTEMBI C TApaMeTpaMu

108 HppaunoHanbHble ypaBHEHMUS,
HEpaBEHCTBA C MapaMeTpamMu

109 HppauoHanbHbIe CUCTEMBI C
napameTpamu

110 [loka3arenbHble ypaBHEHUs, HEPABEHCTBA
C mapameTpamu

111 [Toka3aTenbHbIE CUCTEMBI C TApaMETPaAMHU

112 Jlorapugmuueckue ypaBHEHUS,
HEPAaBEHCTBA C IapaMeTpamMu

113 Jlorapudmuueckre CUCTEMBI C

napameTpamu




114 TpuronomeTpuyecKkue ypaBHEHUS C
napameTpamu

TpuronomeTpuyecKkrue HepaBeHCTBA C
napameTpamu

115

TpuroHoMeTpUYECKre CUCTEMBI C
napameTpamu

116

[Toctpoenune u uccinegoBaHue
117 MaTeMaTUYECKUX MOJIEJICH peaTbHbIX
CUTYaLIMil C TOMOIIbIO YPABHEHUH C

napameTpamu

[TocTpoenune u uccinegoBaHue
118 MaTEeMaTHYECKUX MOJEJIEH peaibHbIX
CUTyalui C IOMOULIBIO CUCTEM YPaBHEHHUU

C IapaMeTpamMu

[Toctpoenune u ucciaegoBanue
119 MaTEeMaTHYECKUX MOJIEJIEN peaIbHbIX
CUTyaluil C IOMOULIBIO CUCTEM YPaBHEHUU

C IapaMeTpaMu

120 KoHTponbHas pabota: "3agaum ¢
napamerpamu”

[ToBTOpEeHME, 0000IICHNE,

121
cucTemMaTu3anus 3HaHui: "YpaBHeHus'

[ToBTOpEeHHE, 0000IICHNE,

122
cucTtemaTu3anus 3HaHui: "YpaBHeHus'

[ToBTOpenue, o6odIICHKE,
123 cucTemMarusanus 3HaHui: "YpaBHeHHUs.
Cucremsl ypaBHeHHN"

124 [ToBTOpenue, o6odIICHKE,




cuctemaTtusanus 3Hanuii: "HepaBencTaa"

[ToBTOpEeHHE, 0000IICHNE,

125 .
cuctemaTtusanus 3Hanuii: "HepaBeHnctaa"

126 [ToBTOpEeHME, 0000IICHNE,
cuctemaTtusanus 3Hanuii: "HepaBenctaa"
[ToBTOpenue, o6odIICHUE,

127 cuctemarusanus 3HaHuil: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, o6odIICHKE,

128 cuctemarusanus 3HaHuil: "[IpousBoaHas u
e€ npumeHeHue"
[ToBTOpEeHHE, 0000IICHNE,

129 cuctemarusanus 3HaHuil: "[IponsBoaHas u
e€ npumeHeHue"
[ToBTOpEeHME, 0000IICHNE,

130 cuctemaTtusanus 3Hanuii: "Murerpan u ero
npuMeHeHue"

131 [ToBTOpEeHHE, 0000IICHNE,
cuctemaTuzanus 3Hanuii: "OyHkuun"

132 [ToBTOpenue, o6odIICHUE,
cucreMaruzanus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6od1IICHKE,
cucreMaruzanus 3HaHui: "OyHkuun"

134 Hroroas koHTpoabHas paboTa

135 HroroBasi KoHTpoIbHAs paboTa

136 [ToBTOpEeHHE, 0000IICHNE,

CUCTCMAaTHU3alusa 3HaAHHUH




OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

136

10







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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