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MNOACHUTEJIBHASA 3AIINCKA

VYuebnslii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJjiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIHpyeT CcBOU
JOCTHKEHHS B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKjaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIEero oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSMHU aJreOpbl M MAaTeMaTHYeCKOTO aHaliu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PACCYXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO0, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydJaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEeaJbHbIX CUTYAllUH,
UHTEPNpETallud  TIOJYYCHHBIX  pEelIeHUHM, 3HAKOMATCA C  MpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00ianaeT 3HAYMTEIHHBIM BOCIMUTATENIBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Yy4eOHbIi Marepuall, CIOCOOCTBYIOIIHIA
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JESTENIbHOCTH, TpeOyIolelH MpOJOKUTENbHON  KOHIEHTpAllMd BHHUMAHUSA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yIbTaT.

B ocHOBe MeToaMKHN 00yUeHHS anredpe u HayajaaM MaTeMaTHIeCKOTo aHalln3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYESHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHBl  CIEAYIOLIUE COAep)KaTeIbHO-MeToan4Yeckue JuHun: «Yucna u
BbIYMCIICHUS», «DyHKIMU U rpadukny», «YpaBHEeHUs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JiorTMKay. Bce OCHOBHbIE
COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHKEHUHU JABYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTIOTHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMAMH U pazaenamu. /JJaHHbI yueOHbIN
KypC SBIISIETCS WHTETPaTHBHBIM, MOCKOJBbKY 0O0BequHsEeT B cebe colep:kaHue
HECKOJIbKUX MAaTeMaTUYEeCKUX AWCIUIUINH, TaKUX Kak anreOpa, TpUTOHOMETpHs,
MaTeMaTHYeCKUi aHATI3, TEOPHI MHOXKECTB, MaTeMaTHuYecKas JJoruka u apyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBaloT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHYECKYI0 MOJeNIb pealbHOW CHUTyallud, NPUMEHSATh 3HaHUS,
NOJYyYCHHbIE MpPU HU3YyYCHHH Yy4eOHOTO Kypca, AJs PELICHUS CaMOCTOSTENBHO
c(OpMyIMPOBAHHONW MaTEeMAaTUYECKON 3a/a4yM, a 3aT€M HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHUS «UKcia W BBIYHCICHUS) 3aBEpIIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpenHero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKJIIOYAIOMINX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dbopM 3amucu ymcna, yMEHHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHUOIMKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBBIE BBIpAaXEHHs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarolIMMCsi MHOXKECTBAa HaTypajlbHbIX, IEJbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleunpuyecKkue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHS HATYpabHOW CTETMIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTensHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS JUIs PELICHUs Pa3iNyuHbIX 33134
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKH U €€ pojiH B
MIOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpPA, HIMPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKpETH3aIHs.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» peaJU3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpamMMmbl MpenycMOTPEHO peLIEHHE COOTBETCTBYIOIIMX 3afad. B
pesynbrate OoOydaromuecs OBIAJEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUYECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3aj1ady,
coaepkaimx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCIOJB3YIOTCS MpH
UCCIIeIOBaHUH (DYHKIUH C TIOMOIIbIO NMPOU3BOJHOM, MPH PELICHUHN MPHUKIAIHBIX
3a7la4d ¥ 3a]a4 Ha HaXOKJeHHe HAauOOJbIIMX ¥ HAMMEHBUINX 3HAUYCHUH (QYHKIHIH.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXKICHUH,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. Anre0Opa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxarenpHo-MeToquueckass JMHUA «DyHKIMM W TpaQuKA» TECHO
NEperuieTaeTcsd C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337aET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
N0Ka3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUM, UX CBOWCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAbHON KU3HU TECHO CBS3AHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpaXkaTh (OpMyJlaMU 3aBUCUMOCTU MEXKTY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENIOBaTh IONYYEHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, TpadudecKoi U clioBecHOW. Ero n3yuenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1uH, UCTIOJIb30BAHUIO aHATIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3aj]1ad,
JOCTYMHBIX O0OYyYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONBIINE W HAUMEHBIITUE
3HAUEHHUS, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAMJTYIlIEE PEIEHUE B IPUKIIAHBIX, B TOM YHCIIE COLUATBHO-
PKOHOMHYECKHMX, 33/a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHAaIHM3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. O0yyaroniuecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKU Kak Hayku, U 00 HX
aBTOpAXx.



CopeprkarenbHO-METOIMYECKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKH!
W TIpeuIaraloT HanOoJiee YHUBEPCATbHBIM S3BIK, OOBCIUHSIONIMN BCE pa3/eibl
MaTeMaTUKH H e¢ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [lodTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YaroIIeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMaTUKH W HMCIIOJIb30BaTh €O JIJIS BBIPAXKCHUS CBOMX MBICIICH.
JIpyruM BaKHBIM TPU3HAKOM MaTEMaTHKM KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €H CTpOTOCTh OOOCHOBAaHWN M CJICJOBAHHE ONPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHHS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KXK/IBIN M3 pa3eoB MPOrPaMMBbl, TIOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pPEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETHU3MPOBATH  IPOOIIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha w3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITUYHBIC JPOOH, IPOIICHTHI,
OceCcKkoHEUHbIe TNepuoanyeckue npodu. [IpuMeHeHue apodel W MNPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelictBuTenbHble yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa M €ro cBoicTBa. [IpnbnmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1enasIM  nokasareneMmM. bunom Hprlotona. lcmoin3oBaHue
noAXOsAIEH (OPMBI 3aIMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. J[leciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMS M YpaBHEHMs-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JlelieHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouieHb!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKECHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHNN. Pellienre TpUroHoMeTpuyeCKUX ypaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHne NpUKIAgHBIX 3aJad C IOMOILIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIprMeHeHHEe ypaBHEHHI U HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (YHKIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKECTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbospiee n HauMeHbliee 3Ha4eHus1 QyHKIMHA Ha TPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-JIMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs n-0i CTEMEHU KaK PyHKIUK OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudpmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

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

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['paduku peasbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajmsa

ITocimenoBaTelIbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIUU. MOHOTOHHBIE U OTPAaHUYEHHBIE TTOCIEIOBATEIbHOCTH.
HcTopusi BOZHUKHOBEHHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpuUecKas nmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrpeCCrr. JINHENHBIA U SKCHOHEHIIMAIBHBIA pOCT. Yncio e. @opmyia ClI0KHBIX
npoLeHTOB. Mchnonb30BaHWE MPOTrPeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

[IpousBoaHble  3neMeHTapHbIXx  (QyHKUud.  I[IpousBoaHass ~ CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB M SBICHUM, NPU PELICHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

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

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaNbHOM KU3HU, HHTEPIPETAIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelieHUs YpaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUM 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havana mareMaTH4eCKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapIIero 1 HAMMEHbLIEr0 3HaYEHUI HEeMPEPbIBHON
(yHKUIHH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJlaHHOTO (HhOPMYJIOH MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

Nuterpain. ['eomeTprueckuil CMbICI MHTETpAIa. Beraucienue onpeaeneéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHUS IUIOMAACH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIHaTbHbIX
YPaBHCHUM.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHDB) HA YPOBHE CPEJTHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUJaIOMIEeToCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TIPOLECIYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONPOCHI WU JIpyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusaX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJACHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOWUHMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuecKOro BOCIHUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, pEeryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMU, YMEHHE COBEpIlAaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrn W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHWIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BJIMUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKOM ACATEIbHOCTH, ATANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBWJIM3AIIMY, OBJIaJICHUE SI3BIKOM MaTEMaTUKUW U MaTeMaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUeHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 penieHus ydeOHOW 3amadu  (CpaBHMBATh HECKOJBKO
BapUAHTOB pEeIlEHUs, BEIOUpATh HanboJee MOIXOAAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMHU, SIBJICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TAaKKE BBIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHpPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOAYy pELICHHs 3a1ayH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHnsl, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3UILIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTU4YECKOW 3aauH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelmleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenesTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIITOJHATH CBOIO YacTh pabOThI U KOOPJUHUPOBAThH
CBOM JIEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob6yudenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CICAYIOIIHE
MPEMETHBIC PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3a:

Yucii1a ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JpoOb, TPOIEHTHI, HWPPANMOHATFHOE YWCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIPpOOM W TIPOLEHTHI JUIsl PEIICHHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCICHUS, TPABUIIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE€3yJbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUPOBATh MOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHEM: apUPMETHUUECKUNA KOPEHb HATypajabHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W APKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH C UEIbIMH KO3 PUIIMEHTaMU, KOPHU MHOTOWJIEHA, IPUMEHSTH JCJICHHE
MHOTI'OYJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENIUTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBI JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYallMU C MIOMOILIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUMN, COJEPKAIINUX CTETICHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BbIPAKECHHUI;

cBOOOJIHO OMNEpUPOBATH MOHATUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEeIbHbIE U
JorapuMHUUEcKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B W OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYIIBI I TPEoOpa3OBaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHO3UIMUSA (QYyHKUMHA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee WM HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeNeHHOW (YHKUMU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Od CTENeHH Kak (DyHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0OKa3aTeJEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IMOKa3aTelbHAs WU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PELICHUS
YPaBHEHHUI;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJi  UCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpH pEelIeHUH 3aJlad U3 APYruX y4EeOHBIX MPEIMETOB U PealbHON
KHU3HU, BBIpAXaTh (HOPMYyIaMH 3aBUCIMOCTH MEX]Ty BETMUMHAMH.

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTphuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapaKkTepa;



cBOOOHO OTIEPUPOBATH MOHITHSIMHU: ITOCIIEIOBATEIBHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIE (PYHKIIUU, TOUKH Pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CyMMBI, MTPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBATh TMOHATHUSAMHU: MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOZHO OIEpPHPOBATh TMOHATUSMU: OIpEAeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJIbIX YUCEII, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen g pelieHus 3aAad, NMPUMEHSTh alrOpUTM
EBxnuna;

CcBOOOMHO OMEpUpPOBAaTh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKHE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



cBOOOZHO OMEPUPOBATH IMOHATUSMU: HPPALMOHAIBHBIC, MOKAa3aTelbHbIE U
Jorapu(MHUUECKUe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBaTh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoAuMble (GOpPMYNBl JUIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb pallOHAaJIbHbIE, UppaLOHaIbHBIE, IIOKa3aTelIbHBIE,
jgorapupMuyecKkue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U MapaMeTphl;

IPUMEHSATH TpadUuecKre METOAbI JJI PEIICHHUs] YPABHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCMOJb30BaHUEM ammapara aiareOpsl,
UHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUM U TPAPUKHU:

CTPOUTHh TpaduKU KOMMO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPJAUHATHON
MJIOCKOCTH;

CBOOOJIHO  OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
(yHxmii;

OPUMEHATh (QYHKUMU JI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaUOOJbIIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

UCITIOJIB30BaTh IMPOU3BOJHYIO JUISl HAXOXKJIECHHS HAWIY4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJE COLMATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl OpeIeIeHUs
CKOPOCTH U YCKOpEHHS Mpoliecca, 3aJaHHOTo (popMyson min rpaduxom;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpa no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaIa;

UMEThb MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COIHAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHMUE
10 KJIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/e/ioB U TeM (uudpossbie)
n/n NMPOrpamMMbl Bcero Kourpoapupie  Mpakruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOK€eCTBO IEHCTBUTEIBHBIX YUCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI JINHEUHBIX YPaBHEHUM
) Oynkiun u rpaduku. CrenenHas GyHKIUS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 |
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapudmMuueckue ypaBHEHHs
6 TpuroHomeTpuuecke BbIpaXKeHUs U ” |
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KosnuuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpamMmbl Bcero Kontpoapmie  Mpakrueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHA ¢ TOMOIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHHA. 14 |
TpuronomeTpuuecke HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMuIecKue HEpaBEeHCTBA
5 KommiekcHbie uucna 10 1
HarypanbHble 1 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 16 )
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Jara uudposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuyeckue
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| MHO03€eCTBO, ONepauy Hal |
MHO>KECTBAMU U UX CBOMICTBA
2 Huarpammsl Ditniepa-Benna 1

[IpumMeHeHne TeopEeTHKO-
3 MHO>KE€CTBEHHOI'0 arnmnapara Jjis 1
pelieHus 3aaa4y

Pannonanbublie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUUECKUE IPOOH

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEYHBIE TTEPUOMUECKHUE TPOOH

[Ipumenenne qpoOeit u MPOIEHTOB ISt
pelIeHNs TPUKJIIAIHBIX 3a/1a4
CraproBasi TUarHOCTHUKA

7 [Ipumenenne qpoOei u MPOILEHTOB IS 1
pelIeHs TPUKIaJAHbIX 3a7a4

JleicTBuTeNnbpHbBIC UKclia. PaimonanbHbIe
Y UppalMOHAJIbHBIC YUCIIa

Apudmerndeckue omneparuu ¢
JIeHCTBUTEIILHBIMU YHACITAMHU




10

11

Monyib 1eMCTBUTEIHHOTO YUCIIA U €TI0
CBOMCTBaA
[TpuG>x€HHBIC BEIYMCIICHUSI, IPABHIIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BRIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

13

14

15

16

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBPHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEbIX U
JTpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

MHorowieHsl OT OJHON NEPEMEHHOM.
[enenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy
MHOTOYJIEHBI € LIETBIMHU
koadunmentamu. Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YpaBHEHUI

Pemenue cucreM IMHENHBIX ypaBHEHUN

19

Marpuna cucTeMbl JINHEWHBIX
ypaBHeHUH. OnpenenuTesnb MaTpUIbI
2x2, ero reoMeTpU4EeCKUN CMBICII U
CBOMCTBA; BBIYUCIICHUE €TI0 3HAYCHUS

20

Onpenenurenb MaTPUIBI 2X2, €r0
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHUS




21

22

23

[IpumeHeHune onpenenuTens s
peliCHusA CUCTCMBI JIMHENHBIX
ypaBHEHUU

Perenue nmpukiaaHbIx 3a71a4 ¢
MOMOIUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

Pemenne npukiiagHeIxX 3a1a4 ¢

IIOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUN

24

KonTtponsnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMbl
JUHEHHBIX ypaBHEHUN"

25

26

27

OyHKIHUS, CTIOCOOBI 33a/1aHUs PYHKITUH.
B3aumHo oOpaTHbIE QYHKIIUH.
Komnozunus ¢pyHkuit

I'padux GyHKIIUN. DIEeMEHTapHbIE
npeoOpa3oBaHus rpa@ukoB GyHKIUN
OO6nacth ornpeesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkuum.
[IpomexxyTKH 3HaK MOCTOSTHCTBA

28

YérHble ¥ HeUETHBIE (PYHKIINU.
[Tepuoaunueckue pyukuuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcHuMyMBbI 1 MUHUMYMBI ()YHKITHH.
HaunOospliiee 1 HanMeHbIIIee 3HAUCHNE
GYHKIMH HAa IPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHeNHas pyHKIH




:‘)J'IGMCHTapHOG HCCICO0OBaHUEC U

31 MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

1 DIEMEHTApHOE UCCIIEI0OBAaHUE U
MOCTpoeHne TpauKOB ITUX PYHKITUN

13 Crenens ¢ 1enbIM 1okaszareiaeM. bunom
Herorona

34 Crenens ¢ nenslM nokasareiaeMm. buaom
Herorona
CrenenHas GyHKLHUS C HATYpaJIbHBIM U

35 HeJsIM mokasaresieM. E€ cBolicTBa u
rpaduk

36 KonTtponpnast padora: "CreneHHast
¢yukus. E€ cBoiicta u rpaduk"

37 Apudmernueckuil KOpeHb HaTypaTbHON
CTEIIEHHU U €ro CBOMCTBA

33 Apudmernueckuil KOpeHb HaTypaTbHON
CTETIEHH U €r0 CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
COJIeprKalINX CTENEHH U KOPHU

40 [IpeobpazoBaHusl YUCIOBBIX BBIPAKEHHI,
CoJIeprKaliX CTENeHH U KOPHU

A1 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIEpKaliX CTENEHU U KOPHU
HppauroHanbHbIE ypaBHEHMUS.

42 OcHOBHBIE METO/IbI PELIEHUS

UpPpaALMOHATILHBIX YPaBHEHHM




43

44

45

HppaunoHanbHble ypaBHEHHUS.
OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHATILHBIX YPABHEHUM

HppanmonansHble ypaBHEHUS.
OcHOBHBIE METOIbI PEILICHUS
UpPPALMOHATILHBIX YPaBHEHHIM

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
MPPALMOHATIBHBIX YPABHEHUN

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
MPPALMOHAJIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
VPPALMOHAIIBbHBIX YPABHEHUN
PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
VPPALMOHATIBHBIX YPABHEHUN

49

50

51

52

CaolicTBa U rpaK KOpHSI N-Oi CTENEHU
KaK (PyHKIIMM OOpaTHOW CTEIEHH C
HaTypaJIbHbIM I1OKa3aTeseM

CoiicTBa u rpaduk KOpHs n-0if cTeneHu
Kak (PyHKIIMHM OOpaTHOMW CTENEHH ¢
HaTypaJIbHbIM ITOKa3aTeleM
KonTtponbHas padora: "CsolicTBa 1
rpaduK KOpHS N-Oi CTETIEeHH.
WppannonanbHbie ypaBHeHHA"

CrermneHb ¢ palMoOHAIbHBIM MTOKa3aTeIeM
U €€ CBOMCTBA

53

CreneHs ¢ pallMOHAILHBIM MTOKa3aTeeM
U €€ CBOMCTBA




CreneHb ¢ palrOHAJIBHBIM IIOKa3aTCJIEM

54 .
U €€ CBOMCTBA
55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk
56 Hcnonp3oBanue rpaduka GyHKIMM 415
peueHus ypaBHEHU I
57 Hcnonb3oBanue rpaduka GyHKINUN A7
peueHusl ypaBHEHU I
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
58 METO/IbI peIIeHUs T0KA3aTEeIbHBIX
YpaBHEHUU
[lokasarenbHble ypaBHeHUs. OCHOBHbBIE
59 METO/Ibl PEIICHUSI TTOKA3aTeIbHBIX
yYpaBHEHUHU
[TokazarenbHble ypaBHEeHUs. OCHOBHbBIE
60 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX
ypaBHEHU U
61 KonrponsHas pabora: "[lokazarenbHast
¢ynkuus. [TokazarenbHble ypaBHeHUs"
62 Jlorapudm umncna. CoiicTBa jJorapudpma
63 Jlorapudm yucna. CoiicTBa orapugpma
64 Jlorapudm uncna. CoiicTBa jgorapudpma
65 JlecsiTuuHble U HATypaJIbHbIE
aorapudmsl
66 JlecaTuuHbIe U HATypalbHbIE
JorapupMbl
67 [IpeoOpazoBanue BBIpaKEHUH,

coJiepKaIX JOoTapru(pMbl




[IpeoOpa3zoBanue BhIpaKEHUH,

68
coJep KaIINX JOTapr(pMbI

69 [IpeoOpa3zoBanue BhIpaKEHUH,
coJiepKalUX Jorapu(mbl

70 Jlorapudmuueckas GyHKIus, e
CBOWCTBA U TpaduK

71 Jlorapudmuueckas pyHkius, e€
CBOWCTBA U TpapuK

7 Hcnonb3oBanue rpaduka GyHKIMM 1715
peleHus ypaBHEHUH

73 Hcnons3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
Jlorapugmuueckue ypaBHEHUS.

74 OcHOBHBIE METO/BI PELLICHUS
norapu(MUUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX ypaBHEHUH
Jlorapudmudeckue ypaBHEHHSI.

76 OcHOBHBIE METO/BI PELLIEHUS
JOrapupMHUUECKUX ypaBHEHUIN

77 PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
JorapupMHUUECKUX ypaBHEHUH
Kontponbnas padoTa:

79 "Jlorapudmuueckast pyHKIuUS.

Jlorapugmuueckue ypaBHeHUs"




CI/IHyc, KOCHUHYC, TAHI'CHC U KOTAaHI'CHC

80 YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI€HC
YHCIIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCUHYC U apKTaHTe€HC
YHCIIOBOTO apryMEHTa

23 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apTyMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 olpeieIeHue TPUrOHOMETPUUYECKUX
(YHKLUI YUCIOBOrO apryMeHTa
TpuronomeTrpuveckas OKpyKHOCTb,

85 ompeieTICHuEe TPUTOHOMETPUUECKUX
(GYHKLUI YUCIOBOTO apryMeHTa

26 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

g7 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

28 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

%9 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIibl

90 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

01 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIPAXKEHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAXKEHUI




[IpeobpazoBaHre TPUTOHOMETPUYECKUX

93 .
BBIPAXEHUI

94 Penienne TpUroHOMETpUUECKUX
ypaBHEHUH

95 Pewienne TpuroHOMeTpU4ECKUX
ypaBHEHU I

96 Pemenune TpuroHoMeTpuuecKux
ypaBHEHUI

97 Pemenune TpuroHoMeTpuuecKux
YpaBHEHUU

03 Pemienne TpuroHOMeTpUYECKNUX
ypaBHEHUH

99 Pemenune TpuroHoMeTpuuecKux
yYpaBHEHUU

100 Pemenune TpuroHoMeTpuuecKux
yYpaBHEHUU
KonTponbHnas padora:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKNE YpaBHEHUS"
[TocnenoBateabHOCTH, CIOCOOBI 3aJaHUS

102 ocienoBareiibHocTel. Meton
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJeA0BaTeNnbHOCTH. McTopus ananusa
0ECKOHEUHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTpuyeckas nmporpeccus




beckoneuHno yObIBarommas

106 reoMeTpHuuecKas porpeccus

107 CyMMa 0eCKOHEUHO yOBbIBaIOIIICH
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMya CI0KHBIX IPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
Hcnonb3oBaHue Nporpeccuu s

110 pelIeHus peasibHBIX 3a7a4 MPUKIIATHOTO
Xapaxkrepa

11 KonTponpHas padora:
"ITocnenoBaTenbHOCTH U TIporpeccun”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIMI

114 CaolicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (hyHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

17 MeTto1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB ISl pELICHUS
HEPABEHCTB

119 [IprMmeHeHre CBOMCTB HEMPEPHIBHBIX

GYHKIMH 1S pereHust 3a1a4




[IprMeHeHre CBOMCTB HENPEPHIBHBIX

120 . 1
GYHKIMH 1S pereHust 3a1a4

121 ITepBas 1 BTOpas Npou3BOJHBIE |
byHKIUHA

122 OHpeI[eJIeHI/IfE, rE€OMETPUUYECKUIN CMBICTT |
IIPOU3BOTHON

123 Onpez[eneHHf:, buznyecKuit CMbICT |
IIPOU3BOTHON

124 YpaBHeHUEe KacaTelIbHOU K rpapuKy |
byHKIIUN

125 YpaBHeHUE KacaTelbHOW K TpapuKy |
byHKITUN

126 [Tpon3BoIHBIE 3NIEMEHTAPHBIX HYHKLIUI 1

127 [Ipou3BoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 1

128 [Tpou3BoiHAs CyMMBI, TPOU3BEICHMS, |
YaCTHOTO ¥ KOMITO3UINH ()yHKIIHA

129 [Tpou3BoiHAs CyMMBI, TPOU3BECHHUS, |
YaCTHOTO U KOMITO3UIIMU (DYHKIIMH

130 [TpousBoHasi CyMMBI, TPOU3BEACHNUS, !
YaCTHOTO ¥ KOMITO3UIINH () yHKITHIA

131 KonTtponbnas padora: "[IponszBoanas” 1

132 [ToBTOpenwue, 0600IIEHNE, 1
cucTeMarusanus 3HaHuil: "YpaBHeHus"

133 [ToBTOpenwme, 0600IIEHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"

134 Wroroast KOHTpoJIbHAS paboTa 1

135 Hrorosast koHTpoIbHAs paboTa 1




136 [ToBTOpEHmE, 0600IICHNE,

cUCTeMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
No aTa ndpoBbie
n/n Tewa ypoka Bceero Kontpoabubie | Ipakruyeckue HS;"‘leHI/IH 06p:3oq]:§TeJ1LHble
padoThI padoThI pecypen!
| [IpuMeHeHne npou3BOIHON K UCCIIETOBAHUIO |
(GyHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
) [IpuMeHeHne MPOU3BOTHOM K MCCIICTOBAHUIO |
(GyHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
3 [IpuMeHeHne MPOU3BOTHOM K MCCIICTOBAHHIO |
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHne Mpou3BOTHOM K UCCIIETOBAHUIO |
(yHKIMI HA MOHOTOHHOCTB U 9KCTPEMYMBI
5 [IpuMeHeHne npon3BOIHOMN K UCCIET0BAHUIO |
(yHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
6 [IpuMeHeHne npon3BOIHOMN K UCCIET0BAHUIO |
(GyHKIIUI HAa MOHOTOHHOCTB M 9KCTPEMYMBI
7 HaxosxaeHre HanOoJIbIIEr0 ¥ HANMEHbBIIIETO 1
3HAYEHHS HEMPEPHIBHON (PYHKITNN HA OTPE3KE
g Haxoxxaenre HanOOJIbIIEr0 M HANMEHBIIIETO |
3HAYEHHS HEMPEPHIBHON (PYHKITUU HA OTPE3KE
9 Haxoxxaenre HanOOJIbIIEr0 M HANMEHBIIIETO |
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTpPE3Ke
10 HaxosxaeHnre HanOoJIbIIEr0 ¥ HANMEHbBIIIETO |
3HAYCHMS HEMPEPHIBHON (PYHKITUN HA OTPE3KE
1 HaxoxxaeHre HanOoJIbIIEero U HAMMEHBILIETO 1

3HA4YEeHHUs HETPEPHIBHOHN (PYHKIIMH HA OTPE3Ke




HaXO)KIleHI/Ie HauOOIBIIEro 1 HAUMEHBILIETO

12 3HA4YEeHUs HETPEPHIBHON (PYHKIIMH HA OTpE3Ke

13 [TpuMeHeHHne TPOU3BOIHOMN /IS HAXOXKICHUS
HAWIy4IlIero peieHus B NPUKIaJHbIX 3aa4ax

14 [IpumeneHnne npou3BOIHOM 1Sl HAXO0XKACHUS
HaWIy4IlEro peleHus B IPUKIaJHbIX 3a7a4ax
[TpumMeHeHMne TPOU3BOIHOMN /JIS OIIPEIeIeHHS

15 CKOpPOCTH U YCKOPEHHS ITPOLIECCa, 3alaHHOTO
dbopMmyItoit wiu rpaduKoM
[TpumMeHeHMne TPOU3BOIHOMN /JIS OIIPEIeIeHHS

16 CKOpPOCTH M YCKOPEHUs Ipoliecca, 3aJJaHHOTO
dbopmyoit uu rpadpukomM

17 Komnozunus ¢pyHkimit

18 Komnozunus GyHkiuit

19 Komnozunus pyHKuui

20 I'eomeTprueckue oOpas3sl ypaBHEHUH Ha
KOOPJAMHATHOM TNIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOM TIOCKOCTH

2 KonTponbnas pabora: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOIHON"

o [lepBoobOpazHas, OCHOBHOE CBONCTBO
epBOOOPaA3HBIX

24 IlepBooOpasHbie 1eMEHTAPHBIX ()YHKIHHA.
[IpaBuia HaX0XKICHHS IEPBOOOPAZHBIX

)5 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKITHA.
[IpaBuna Hax0XJI€HUs IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCcKuii CMBICI UHTETpaIa




Brrancnenue OHpCI[eJ'IéHHOFO HHTErpaia 1mo

27 dbopmynie Hetotona-Jleiioamma

)3 Beruuciienue onpenenéHHOro MHTErpaa 1o
dhopmyne HeroTona-JleiioHuma

79 [IpumeHeHne nHTerpaia 1Jisg HaX0XACHUS
IOMIA/IeH TUTOCKHUX (PUTYP

30 [IpumMeHeHue UHTErpaia s HaXO0KIACHUs
00BEMOB reOMETPUIECKHUX TET

31 [Tpumeps! pemenuit quddepeHnnaIbHbIX
ypaBHEHUH

1 [Tpumeps! pemennii qudQepeHraIbHbIX
YpaBHEHUU
MatemaTnueckoe MOJEINPOBAHHUE PEATIBHBIX

33 MIPOIIECCOB C MOMOILBIO AU(PepeHIIHaTbHBIX
YpaBHEHUU

34 KonrtponsHas pabdora: "[leppooOpaznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIINU, UX CBONCTBA
u rpaduKu

36 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA
u rpaduKu

37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA
U TpaduKu

33 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA
u rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA

u rpaduku




OT60p KOpHEH TPUTOHOMETPUUYECKHUX

40 YPAaBHEHUH € ITOMOILIBI0 TPUTOHOMETPUUECKOU 1
OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH C MOMOIIBI TPUTOHOMETPUYECKOM 1
OKPY’KHOCTH
OT00p KOpHEH TPUTOHOMETPUIECKHX

42 YpaBHEHUH C IOMOIIBIO TPUTOHOMETPUUYECKON 1
OKPY>KHOCTH
OT00p KOpHEH TPUTOHOMETPUIECKHX

43 YPAaBHEHUH € ITOMOIIBI0 TPUTOHOMETPUUECKON 1
OKPY>KHOCTH

44 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 PeleHre TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1
KonTponsnas pabora: "['padpuxu

48 TPUTOHOMETPUUECKUX (QYHKIIHM. 1
Tpuronomerpruueckre HepaBeHcTBa"

49 OCHOBHBIE METOABI PELIEHUS TTOKA3aTENbHBIX !
HEPaBEHCTB

50 OCHOBHBIE METOABI PELIEHUS MTOKA3aTENbHBIX |
HEPABEHCTB

51 OCHOBHBIE METOBI PELIEHUS TOKA3aTEIbHbBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/BI PELIEHUS TIOKA3aTENbHbIX 1

HEPaBEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

>3 norapuMIUYECKUX HEPABEHCTB
54 OCHOBHBIC METOJIbI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
norapuMUYECKUX HEPABEHCTB
56 OcHOBHBIE METOABI PELICHUS
norapu(MUIECKUX HEPABEHCTB
57 OcHOBHBIE METOABI PELICHUS
UppaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
HPPalMOHAIILHBIX HEPABCHCTB
59 OCHOBHBIE METO/IbI PEeILICHUS
HppallMOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEeILICHUS
HppallMOHAILHBIX HEPABEHCTB
61 I'paduueckue METOIBI pEIICHHUS
HPPAIMOHATILHBIX YPaBHEHUI
& I'padmyeckue MeToAbI perieHus
UppaIlMOHATILHBIX YPaBHEHUI
63 I'paduueckue METOIBI peIICHNUS
MOKa3aTeIbHBIX YPABHEHUI
64 I'paduueckue METOIBI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METObI pELICHHUS
norapuMUYECKUX ypaBHEHUI
66 I'padrueckue METOIBI pEIICHUS

norapuMUYECKUX HEPABEHCTB




67

68

I'paduueckue MeTOIbI pelICHUS
norapuMIUYECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus

MOKa3aTeIbHBIX U Jorapu(pMUIecKux
ypaBHEHUI

69

I'padmyueckue MeToabI perieHUs
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH

70

71

72

73

I'paduueckue METObI pELICHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
HEPABEHCTB

I'padmyeckue MeToabl pemeHus
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

KonrtponbHas padora: "UpparnuoHanbHele,
noKa3aTesbHbIe U Jorapudmudeckue
HepaBeHCTBa"

KommiekcHele uncna. AnreOpandeckas u

TpUTrOHOMETpHUEcKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHMCIIa

74

KommnekcHele yncna. AnreOpandeckas u
TpUTOHOMETpHUEcKast (pOpMbI 3arucu
KOMITJIEKCHOTO YHCIIa

75

76

Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMU

qucjiaMu

Apudmerndeckre onepanu ¢ KOMILIICKCHBIMU

qucjiaMu




I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha

7 KOOPJAMHATHOW INIOCKOCTH

73 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOPAMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-o#i cTeneHu u3
KOMILJIEKCHOT'O YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILJIEKCHOT'O YHUCIIa
[IpuMeHeHre KOMIUIEKCHBIX YMCEeN JUIs

81 peteHust GU3NYECKUX U reOMETPUUECKUX
3aja4

82 KonTponbnas padora: "KommnekcHeie yucna'

83 HarypainbHble u niensle yucia

84 HarypanbHsle u niensle yucna

25 [IpuMeHeHNne MPU3HAKOB AEITUMOCTH LENBIX
qucen

26 [IpuMeHeHNne MPU3HAKOB AETUMOCTH LENbIX
qucen

87 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX
gucen: HOJl m HOK

28 [IpumeHeHne MPU3HAKOB AE€TMMOCTH LIENIBIX
gucen: HOJl m HOK

29 [IpumeHeHne MPU3HAKOB AETMMOCTH LIENIBIX
4HCeJl: OCTaTKU 110 MOAYJIIO

90 IIpuMeHeHne NPU3HAKOB IETUMOCTH LEIbIX

YHUCCII: OCTAaTKH 110 MOIAYJIIO




HpI/IMeHeHI/Ie IIPHU3HAKOB ACIMMOCTH LEIIBIX

91 yycen: anroput™ EBknuaa juis pemenus 3aaad
B LIEJIBIX YUCIIAX

92 KonTponbnas pabora: "Teopus nenbix yucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHUIA.

93 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS
Cucrema 1 COBOKYIIHOCTh YpaBHEHHIA.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

95 OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallOHAJIbHBIX YpaBHEHHM

96 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEN UPPALMOHAJIbHBIX YPABHEHUM

97 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEM MOKa3aTeNbHBIX YpaBHEHUN

08 OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTE! NOKAa3aTEeJIbHBIX YPaBHEHUN

99 OCHOBHBIE METOBI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX YpaBHEHHMA

100 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUYECKUX YpaBHEHHM
IIpuMeHeHne CUCTEM K PELIEHUIO

101 MaTeMaTHYECKHX 3ajad U 3a7jad U3 pa3IMuHbIX
o0acTeil HayKH U pealbHOM KU3HH,
MHTEpIpeTalys NOJyYeHHBIX pPe3yJIbTaToB

102 IIpumeHeHNEe CUCTEM K PELIEHUIO

MAaTCMAaTUUCCKHUX 3a/lad U 3aaa4 U3 pa3JIMIHbIX




obJacTelt HAyKu U peaIbHOW KU3HH,
WHTEpIpETAIs MOJIYYeHHBIX PE3YJIbTaTOB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aj1ay U 3aj1ad U3 pa3iInyHbIX

103 obJacTelt HAyKW U peasIbHOW KU3HH,
MHTEPIIpETALYs IOIY4ECHHBIX PE3YJIbTaTOB
Kontposnbnas pabora: "Cucremsi

104 palLMOHAIBHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 ParnmonansHble HEpaBEeHCTBA C MapamMeTpaMu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpamMu

108 HppanmonanbHble ypaBHEHNUs, HEPABEHCTBA C
napameTpamu

109 HppaumnoHaibHble CUCTEMBI C ITapaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 ITokasaTenbHbIE CUCTEMBI C TTAPAMETPAMHU

112 Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C
napameTpamu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114 TpuronomeTpruyeckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpruyeckne HEpaBEHCTBA C
napaMeTpamMu

116 TpuroHomeTpruyecKkue CUCTEMBI €

napameTpamu




117

118

119

120

[TocTpoenue n nccnenoBanue
MaTeMaTUYECKUX MOJENIEN PeabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C
rapaMeTpamu

ITocTpoenue u ucciegoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAalUi C IIOMOLIBIO CUCTEM YPABHEHUH C
rapameTpamu

ITocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEEeN pealbHbIX
CUTYyallUii C TOMOIIBIO CUCTEM YpaBHEHUH C
napameTpamu

KonTtponbHas pabdora: "3anaun ¢
napaMerpamu’

121

122

123

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

124

125

126

[ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL
3HaHui: "HepaBencrsa"
[ToBTOpeHnue, 060061IeHNE, CUCTEMATH3AIUS
3HaHuil: "HepaBencrsa"
[ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrna"

127

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil: "[IpousBoaHas u e€ npumeHenue"




128 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL |
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"
129 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL |
3Hanuii: "[IpousBoaHas u e€ npumeHenue"
130 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS !
3HaHui: "MHTErpan u ero npumMeHeHue"
131 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL |
3HaHuit: "Oyakun"
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL |
3HaHui: "OyHkun"
133 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIUS |
3HaHuit: "Oyuakun"
134 HToroasi KOHTpOJIbHASA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNEe, CUCTEMATH3AIUS |
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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